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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uKe Ha ypoBHE OCHOBHOIO OOIIEro OOpa3oBaHMs COCTaBJI€HA Ha
OCHOBE IOJIOKEHUI M TpeOoBaHUM K pe3yibTaTaM OCBOECHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBatenbHOM mnporpammbl, mpeactaBieHHBIX B PI'OC OO0, a Takke ¢ y4éToMm
denepanpHOil pabouell mporpammsl BocnuTaHus ¥ KoHuenmuu mpenogaBaHus y4yeOHOTo
npeamera «dusnkay.

Conmepxanue  mporpaMMel 1o (U3MKE  HampaBieHO Ha  (OpMHUpPOBaHHE
€CTECTBEHHOHAY4YHOM TI'PaMOTHOCTH OOYyYaroUIMXcsd W OpraHu3alMio HU3y4yeHUs (PU3MKH Ha
NesITEIbHOCTHOW OoCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS BO3MOXKHOCTU Y4€OHOTO
npeamera B peanusaiuu TpedoBanuit PI'OC OOO K MmIaHHUPYEeMbIM JIMYHOCTHBIM U
METanpeJMETHbIM  pe3ylbTaTaM  O0y4deHHMs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHbIX YUEOHBIX [IPEMETOB Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHusl.

[Iporpamma no ¢u3uKe ycTaHaBIMBAET paclpeesieHre yueOHOro MaTepuasia o rojaam
oOydenust (o Kiaccam), MpenjaracT MPUMEPHYIO IMOCIEAOBATEIBHOCTh HU3YUYEHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTUSA MPEIMETHOTO COJIEpPKAHUS M Y4E€T€ BO3PACTHBIX
0coOeHHOCTEN 00yYarOIINXCSl.

[Iporpamma 1o ¢u3uke paspaboTaHa € IEJbI0 OKa3aHWs METOJUYECKOH IOMOLIH
YUYUTENIO B CO3/IaHUM paboueil MporpaMMbl 10 y4eOHOMY MPEIMETY.

®u3uka SABIAETCA CHUCTEMOOOpA3YyIOIIMM JJII  E€CTECTBEHHOHAYYHBIX  Y4E€OHBIX
IPEIMETOB, MOCKOJBbKY (PU3MUECKHe 3aKOHBI JIe)KaT B OCHOBE IIPOLECCOB M SIBJICHUH,
U3y4aeMbIX XMMHEH, Ouonorueil, actpoHoMmuei u ¢puznueckor reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHOHAYUHYIO KapTHHY MHpa, IPeoCcTaBiIsieT Hauboee ssCHbIe 00pa3ibl MPUMEHEHUs
Hay4YHOTO METO/Ia IO3HAHUS, TO €CTh CIOCO0A MOIYYEHHSI IOCTOBEPHBIX 3HAHUHA O MUpE.

OpnHa U3 TIaBHBIX 337a4 PU3NYECKOTO 00pa3oBaHUs B CTPYKType obiiero oopazoBaHus
COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHOHAYYHOH TIpaMOTHOCTM M HHTEpeca K HayKe Yy
00yJaromuxcs.

N3ydyenne ¢u3znkun Ha 0a30BOM ypOBHE MIPENAINOJAraeT OBJAJCHUE CIIETYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYI0 TPAMOTHOCTB!

® HAy4HO OOBSICHATH SIBJICHUS;

® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIE0BaHUS;

® UHTEpHPETUPOBATH JIaHHBIE M HMCIOJB30BATh HAYYHBIE [OKA3aTEIbCTBA JUIS
MOJIy4Y€HHUS BHIBOJOB.

Lenn u3ydenus ¢U3MKU Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS OIpPEICICHBI B
Konuenuuu npenogaBanus yue6Horo npeamera «dusnka» B 00pa3zoBaTeIbHBIX OpraHu3aIsaX
Poccuiickoit ®Dexnepaiuu, pealn3ylOMUX OCHOBHBIE 0011e00pa3oBaTeIbHbIe MPOTPAMMEI,
yTBepkAEHHON pemennemM Kosernn MunucrepcTBa npocseuienust Pocculickoit @enepanun
(mpotoxon ot 3 gexadps 2019 r. Ne I1K48H).

Hean uyyenust Gusuku:

e npuoOpeTeHrne HHTEpeca U CTPEMIIEHUS OOydJalomuXcs K HAaydHOMY H3yUYCHHIO

MPUPOBI, pa3BUTHE UX UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;



® pa3BUTHE TPEACTABICHUM O HAydyHOM METO/A€ TMO3HaHus M (opMupoBaHue
HCCIIEI0BATENBCKOr0 OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSM;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHUsI OCHOB CTPOCHMUS
MaTepuy U (pyHAaAMEHTAIBHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHUE NPEACTABICHUN O poiau (PU3UKH AJIS Pa3BUTHSL APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH;

® pa3BUTHE IMPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymeld npodeccHoHaIbHOM
NESTENIbHOCTH, CBSI3aHHOM C (PU3MKOW, MOJArOTOBKA K JalbHEHIIEMY OOYYEHHIO B
3TOM HalpaBJICHUU.

JlocTmxeHue STUX Iesed mnporpaMMbl IO (U3MKE Ha YPOBHE OCHOBHOI'O OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEIIEHUEM CIEAYIOUINX 3a/4aY:

® [pUOOpPETeHHE 3HAHUW O JAMCKPETHOM CTPOCHMM BELIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, SJIEKTPUUECKHX, MATHUTHBIX U KBAHTOBBIX SBJICHUIX;

® [pUOOpPETEHHE YMEHHUIl ONUChIBAaTh M OOBACHATH (PU3MUECKUE SIBICHHUS C
UCIOJIb30BAaHUEM MOJTyUYEHHBIX 3HAHUM;

® OCBOCHHME METOJOB pEIICHUS MPOCTEHIINX PACUETHBIX 3aJad C HCIOJIb30BAaHHEM
¢bu3nuecKux Mojieel, TBOPUECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 3a/a4;

e pa3BUTHE YyMEHUN HaONIOAaTh TNPUPOAHBIE SBJICHUS U  BBIIOJIHATH OIMbITHI,
nabopaTtopHble pabdOThl UM SKCIEPUMEHTAIbHBIE HMCCIEAOBAHMS C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX TPHUOOPOB;

e OocBOeHHME NpPUEMOB PabOThl ¢ HMHpOpMaIMeil PpU3nYecKoro coaepixaHusi, BKIHOYAS
MHPOpPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSAX (U3MKH, aHAIN3 M KPUTHUYECKOE
OllIeHMBaHHE UH(pOpMaALUY;

® 3HAKOMCTBO cO cdepamMu MNpo(ecCHOHATBbHOW JEeATeNbHOCTH, CBA3AHHBIMH C
(U3MKOM, W COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSIX
(bu3nUecKoi HayKu.

Ha usyuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS

orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2
yaca B Hegemw), B 9 wmacce — 102 waca (3 waca B HEHEIIO).

[Ipennaraemslii B mporpamme 1o (u3uke nepeyeHb JadOopaTOpPHBIX padOT M OMBITOB
HOCHUT PEKOMEHIATEIbHBIA XapakTep, YYWUTENb JeJaeT BBIOOp MPOBEIEHUS J1a0OpaTOPHBIX
paboOT ¥ ONBITOB C YYETOM MHIWBUIYaJbHBIX OCOOEHHOCTEH OOy4arommxcs, CIHCKa
OKCIICPUMEHTANIGHBIX 3aJlaHuil, TpeaaraéMblX B paMKaXx OCHOBHOTO TOCYJIapCTBEHHOTO
JK3aMeHa 1o (U3HKe.



COJEPKXAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®u3uka u eé poJib B IO3HAHUYN OKPY KAIOIIEero Mupa.

®dusuka — Hayka o mpupone. SBneHus npuponsl. Dusnyeckue SBICHUA: MEXAHUYECKHE, TEIUIOBBIE, 3JIEKTPUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BeauuuHBL. M3Mmepenue ¢uzmdeckux BenuuuH. @Dusznueckue npubopsl. I[lorpemHocTh  U3MEpEHUH.
MexayHapoHas cuctemMa eAMHUL.

Kak ¢usuka um apyrue ecrecTBEeHHbIE HAayKHW H3Yy4aroT Npupoay. EcTecTBeHHOHay4HbIH METOJ IMO3HAHMS: HaOIIOJIEHUE,
MOCTAaHOBKAa HAYYHOTO BOIMPOCA, BBIIBIXKEHHUE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE HAOII0IAeMOTO SIBJICHHUS.
Onucanue GU3NYECKUX SBJICHUI C TOMOILBIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIIOBbIE, 3JIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuznueckue MprOOPHI U MPOIEAYpa MPSMBIX U3MEPEHUN aHATOTOBBIM U ITUGPOBBIM MTPHUOOPOM.

Jlabopamopnuie pabomst u onvimel.

OmnpeneneHue MEHBI ACIEHUS ITKAIbl U3MEPUTEIHHOTO MIPUOOpA.

W3mepenue paccTossHUM.

N3mepenune o0bEMa )KUJIKOCTH B TBEPIOTO TEa.

Ornpenenenne pa3sMepoB MajbIX TEIN.

N3mepenue TemmnepaTypbl IpU HOMOIIHU KUIKOCTHOTO TEPMOMETpPA U IaTUYMKa TeMIIEPaTyphl.

[IpoBeneHue wuccienoBaHUs IO MPOBEPKE THUIOTE3bl: JAIBHOCTh MOJIETA IIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
Ooubliie, yeM OOJIbIIIe BBICOTA ITYCKa.

Pa3nen 2. IlepBoHavajibHbIe CBeCHHUS 0 CTPOCHUH BelleCTBA.

CTpoeHue BelecTBa: aTOMbl M MOJIEKYIIBI, MX pazMepbl. ONBITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBuxenue vactuil BemniecTBa. CBsI3b CKOPOCTH JBMXKEHMSI YacTUIl ¢ TemrmepaTypoil. bpoyHoBckoe nBuxkenue, nuddysus.
B3anMopeiicTBre YacTHll BEIIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ok wnNeE



ArperaTHbIe COCTOSIHUS BEILECTBA: CTPOEHUE Ta30B, XKUAKOCTEH W TBEPABIX (KPUCTANIMYECKUX) Ted. B3auMocBs3b MexIy
CBOICTBaMHU BEIIECTB B Pa3HbIX arperaTHBIX COCTOSIHUSIX W MX ATOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX
COCTOSTHUU BOJIBI.

emoncmpayuu.

1. HaGmroneHne OpoyHOBCKOTO JIBUKEHUS.

2. Hab6monenune nuddysum.

3. HaGmronenwue sBieHUN, 00BACHAIOMIMXCS NPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHIL BEILIECTBA.

Jlabopamopnuie padomut u onvimeol.

1. Ouenka guaMeTpa aToMa METOJIOM PSAIO0B (C UCTIONIb30BaHUEM QoTorpaduii).

2. OnbITHl IO HAOIOACHUIO TETNIOBOTO PACUTUPEHHUSI Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO AEUCTBHS CUII MOJIEKYJISIPHOTO IPUTSKEHHUSL.

Paznen 3. /IBu:keHue 1 B3auMoaecTBHE TeJl.

Mexannyeckoe nBukeHue. PaBHOMepHOE U HepaBHOMepHOE ABMkeHHE. CkopocTb. CpeaHsass CKOPOCTh ITPH HEPAaBHOMEPHOM
JNBIKEHUH. Pacu€T myTu 1 BpeMEHH JIBU>KEHUSL.

SlBnenne wHepuMMu. 3aKOH MHEpPHUU. B3anmoaencTBUE TEN KAk MPUYMHA U3MEHEHHsS] CKOPOCTH JBMOXKEHHUs Tesl. Macca Kak
Mepa uHepTHOcTH Tena. [InoTtHocTh BemecTBa. CBA3b IIIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €UHHIIE 00BbEMA BEIIECTBA.

Cunma kak xapakTepucTuka B3amMopencTsus Ten. Cuia ynpyroctd u 3akoH ['yka. M3mepeHue cuiabpl ¢ IOMOIIBRO
JUHamMoMeTpa. fIBieHne TArotTeHus u cuia TsokecTd. Cua TshKecTH Ha Apyrux ma”etax. Bec Tena. HeBecomocTs. CnokeHue cui,
HaIIpaBJICHHBIX 10 OJHOM npsiMoil. PaBHoaeicTByromas cui. Cuna TpeHus. TpeHue CKOJbXEHHS W TpeHue INokos. TpeHue B
IIPUPOJIE U TEXHHUKE.

Jemoncmpayuu.

1. HaGmromenne MeXaHM4YeCKOro JIBM)KSHUS Teia.

2. N3mMmepeHne CKOPOCTH MPSIMOJIMHENHOTO JIBUKECHUS.

3. HaOnroneHue siBIEHUS UHEPLIUH.

4. HabGmroneHue U3MEHEHHUs CKOPOCTH MIPH B3aUMOICHUCTBUHU TeJl.
5. CpaBHeHHe Macc MO B3aUMOJECHCTBUIO TEJ.

CrnoxxeHue cuil, HalpaBJICHHBIX IO OJJHON IPSIMO.
Jlabopamopnuie padbomut u onvimeol.



1. OmpeneneHue CKOPOCTH PaBHOMEPHOI'O JBM)KECHHUsS (IIApHKa B >KUIKOCTH, MOJENH IEKTPUYECKOIO aBTOMOOWIS M Tak
nanee).

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHHS OpyCKa WU IIapHKa I10 HAKIIOHHOU INIOCKOCTH.

Onpenenenue NIOTHOCTU TBEPAOTO TeNa.

OnBpITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsKEHU (JeopMaliu) MPYKUHBI OT MPUIOKEHHOMN CHUIIBI.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHs CKOJIBKEHHsS OT Beca Tejla M XapaKTepa CONPHUKACAIOIIMXCS
ITOBEPXHOCTEM.

Pasnea 4. /laBiienne TBEPABIX TeJl, AKHIAKOCTEH U ra3os.

JHaBnenne. CrnocoObl yMEHbLIECHUS W YBEIMYEHHUs naBiieHus. [laBieHue rasza. 3aBHCHUMOCTh JaBJEHHUS ra3za oT 00BEMa,
temneparypsl. Ilepenaua naBneHus TBEPABIMU TelaMH, >KMIKOCTAMHM M rasamu. 3akoH Ilackans. IIHeBMaTMdeckue MallvHBIL.
3aBUCUMOCTb JIaBJICHUS >KUJIKOCTH OT IiyOuHbL. ['mapoctatnueckuit mnapanokc. CooOmaromuecs cocyabl. ['mapaBaudeckue
MEXaHU3MBI.

AtMmocdepa 3emun u atmochepHoe AaBieHue. [IpuunHbl cymecTBOBaHUs BO3AYIIHON o6omouku 3emun. OnbiT Toppuuemnin.
N3mepenne aTtMocepHOro JaBieHHsA. 3aBUCUMOCTb aTMOC(HEPHOIO JaBJ€HHMS OT BBICOTHI Haja ypoBHeM Mops. [IpuGopsr s
U3MEpeHUs: aTMOC(PEPHOro AaBICHHUS.

e wnN

JlelicTBHE )XKMIKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJo. BriTankuparonas (apxumenosa) cuia. 3akoH Apxumena. [1naBanue
ten. BoznyxonnaBanue.
Jemoncmpayuu.
3aBUCUMOCTD JaBJICHUS Ta3a OT TeMIEepPaTyphl.
[lepenaua naBieHUs )KUAKOCTHIO U Ta30M.
Coo01aronirecs: CoCy/ibl.
I'mapaBauueckuii mpecc.
[TposiBieHue aeicTBUs aTMOC(hHEPHOTO 1aBIEHUSI.
3aBUCHUMOCTD BBITAJIKMBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U IMIIOTHOCTH JKUIKOCTH.

NoukwbnpeE

PaBeHCTBO BBITANKUBAIOLIEH CUJIbI BECY BBITECHEHHOM JKUJIKOCTH.

VYcnoBue m1aBaHus TEIl: INIABAHUE WIIM IIOTPYKEHHUE TEJl B 3aBUCHUMOCTH OT COOTHOLIEHUS IIJIOTHOCTEH TeJa U KUJKOCTH.
Jlabopamopnusie padbomul u onvimel.

1. HccnenoBaHue 3aBUCHMOCTH BECa TeJla B BOAE OT 00bEMA NOrPYKEHHON B )KUIKOCTh YAaCTH TeEJIa.

2. OmpeneneHue BBITAIKABAIOLIEH CHIIBL, JEHCTBYIOIIEH HA TEJIO, OIPYKEHHOE B KUIAKOCTD.



5.

HpOBepKa HE3aBUCHUMOCTH BBITAJKHUBAIOIICH CHIIBI, HeﬁCTBy}OHleﬁ Ha TCJIO B X KMJAKOCTH, OT MaCChI TCJia.

OHBITBI, ACMOHCTPHUPYIOINIUC 3aBUCUMOCTD BBITAJIKMBAIOIICH CHIJIBI, ﬂeﬁCTBYIOHIeﬁ Ha TCJIO B XHUIAKOCTHU, OT 00BEMa
HOpr%éHHOﬁ B X KUAKOCTBb 4aCTH TCJIa U OT IINIOTHOCTH XKHUAKOCTH.

KoncTpyupoBanue apeomeTpa Wik KOHCTPYUPOBAHKE JIOJKH U ONpeieiieHHe €€ Ipy30M0IbEMHOCTH.

Paznen 5. PaGora m MOIIHOCTH. JHEPrus.
Mexanudeckasi padbota. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pbluar, OJ0K, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBecHs poryara. [IpuMeHeHue nmpaBuiia paBHOBECHS
pbuara K 0J10Kky. «3osotoe npaBuio» mexanuku. KIIJI npocteix mexanusmoB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas sHeprus. Kunetnueckass u noreHuuainbHas 3Heprus. [IpeBpamenne ogqHoOro Buaa MEXaHUYECKOM SHEPTrUH B
JpYyroil. 3aKOH COXpaHEHUs SHEPIUU B MEXaHUKE.

Hemoncmpayuu.

1.

[Tpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomst u onvimel.

1.

2.
3.
4

Omnpenenenue pabOThI CHIIBI TPEHUS IPU PABHOMEPHOM JABUKEHHH TeJIa M0 TOPU30HTAIIBHON TOBEPXHOCTH.
HccnenoBanue ycnoBHil paBHOBECHUS pblyara.

N3mepenne K11/ HakKIIOHHOM TIIOCKOCTH.

N3yuenune 3akoHa COXpaHEHHS MEXaHUYECKON IHEPTUH.



INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA HNPOI'PAMMBLI IO ®U33UKE HA YPOBHE OCHOBHOI'O
OBUHIET'O OBPA3OBAHUA

I/ISY‘IGHI/IG (bI/ISHKI/I Ha YPpOBHC OCHOBHOI'O O6IJ.I€I‘0 06p830BaHI/I}I HaIIpaBJICHO Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX

U TIPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB.

B pesynbrare m3ydeHus (u3MKM Ha YPOBHE OCHOBHOTO 0O0Iero obpa3zoBaHus y oOyuaromierocs OyayT chOpMHUPOBaHbBI

CICAYIOINEC JINYHOCTHBIC PE3YJILTAThI B HaCTH:

1) naTpMOTHYECKOr0 BOCTIMTAHMSA:

- IPOSIBJIEHHE MUHTEpeCca K UICTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3MUECKOI HayKu;

- LIEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K AKTUBHOMY Y4YaCTHUIO B OOCYXJEHHM OOILIECTBEHHO 3HAUMMBIX M OSTHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN (PU3UKHU;

- OCO3HAHUE BAXXHOCTU MOPATBHO-ITUYECKHUX ITPUHLNIIOB B IESITEIBHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA:

- BOCIIPUSTHE CTETUYECKUX KaUeCTB (PU3NYECKON HAYKH: €€ TapMOHUYHOTO MOCTPOEHUs, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

- OCO3HAHHE IEHHOCTH (U3NYECKOM HAYKM KaK MOIIHOTO HWHCTPYMEHTa IMO3HAHHS MHpAa, OCHOBBI Pa3BUTHUSA TEXHOJIOTHH,
BAKHEMILIEW COCTABIISIONIEN KYJIbTYPHI;

- pa3BUTHE HAyYHOM JH0O03HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOM eI TEbHOCTH;

5) popmupoBaHus KYJIbTYPbI 310POBbSI M SMOLHMOHAJIBHOI0 0JIArONOJIYYHs:

- OCO3HAaHHE IIEHHOCTH 0e30MacHOro o0pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpPE, BaKHOCTH NMPaBUII 0€30MaCHOTO
MOBEICHUSI HA TPAHCIIOPTE, Ha JOPOTrax, C AMEKTPUUECKUM U TEIUIOBBIM 000PYAOBAHUEM B IOMAIIHUX YCIOBUSX;

- ¢(hOopMHPOBAHHOCTH HaBBIKa peduIeKCHHU, IPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TAKOTO )K€ MpaBa y IPYyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIMTAHUS:

- aKTUBHOE y4yacTHE€ B pEUICHUM NpPaKTHYEeCKUX 3aJad (B paMKaxX CeMbH, 0Opa3oBaTeNbHOM OpraHu3aluu, ropoja, Kpas)
TEXHOJIOTUYECKOW U COLMAIbHOM HANPaBIEHHOCTH, TPEOYIOMKX B TOM YHUCIIE U PU3NIECKUX 3HAHUM;

- HHTEpeC K NPAaKTUYECKOMY U3yUYeHHIO Npodeccuil, CBsI3aHHbIX ¢ (PU3UKOM;



e 7)3K0JOrM4eCKOTr0 BOCIIUTAHUS:

® - OpHUEHTAIlMSl HAa NpPUMEHEHHE (PU3NYECKUX 3HAHUU JUIsl pelieHus 3a7ad B 00JIACTH OKpYyKalolleld cpeibl, MIaHUPOBaHUS
MIOCTYIIKOB ¥ OIICHKHA UX BO3MOJKHBIX MOCIECTBHM JIJIsi OKPYKAIOIIEH CpeIbl;

® - OCO3HAHHUE I100ATBLHOIO XapaKkTepa IKOJIOTUYECKUX MPOOJIEM U IMYTeH UX PEIICHHUS;

e §8)aganTauuu K U3MEHSIIOIIUMCS YCJIOBHSAM COIHAJBLHON M MPUPOTHOI Cpeabl:

® - MOTPEOHOCTH BO B3aMMOJICHCTBUM NPH BBHIMIOJIHEHUH HCCIEIOBAHUNA M MPOEKTOB (HPU3NUYECKON HAMPABICHHOCTH, OTKPHITOCTD
OTIBITY ¥ 3HAHHAM JPYTHUX;

® - [IOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTU Y€pe3 MPAKTHUECKYIO JeATeTbHOCTb;

e - NOTpeOHOCTH, B (POPMHPOBAHMHM HOBBIX 3HAHUW, B TOM 4YHCIE (HOPMYIUPOBATH WJCH, MOHSITHS, THUMOTE3bl O (U3UUECKUX
00BEKTaxX U SIBJICHUSX;

® - oco3HaHUE JeHUIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00JaCTH (DU3UKH;

® - [JIJAHKPOBAHHWE CBOETO PAa3BUTHS B IPHOOPETEHUH HOBBIX (PM3MUCCKUX 3HAHUIA,

® - CTpEMJICHHUE aHAIM3WPOBATH U BBHISBIATH B3aUMOCBS3HU MPHUPOJIBI, 00IIECTBA U SKOHOMHUKH, B TOM YHCJI€ C UCIIOJIh30BAHHEM
(bu3HUeCKUX 3HAHUK;

® - OIIEHKA CBOMX JISUCTBUI C YUETOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BO3MOKHBIX TJI00ATBHBIX MOCIEACTBUH.

METAINIPEJIMETHBIE PE3YJIbTATDBI

B pesynbrate ocBoeHHs TMporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHus y oOywaromierocsi OyayT
chopMHUpOBaHBl MeTampeJAMeTHbIe Pe3yabTaThl, BKIIOYAIONINE TO3HABATEIbHBICE YHUBEpPCAJIbHBIE Y4eOHbIE JCHCTBUS,
KOMMYHHKaTUBHBIE YHUBEpCAIbHBIC yUeOHbIC ICHCTBUS, PETYISATUBHBIC YHUBEPCAIbHBIC YICOHBIC IEHCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eCTBUSA
ba3oBble Jiorn4eckue 1eiCTBU:

® BBIIBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA O0OBEKTOB (SIBJICHUN);
® YCTaHABJIMBATbH CYIIECTBEHHBIN NMPU3HAK KIaccu(PUKaUK, OCHOBAHUS JUII 000OLICHHS U CPAaBHEHUS;



® BBISBISATh 3aKOHOMEPHOCTH U TPOTHUBOPEYHUS B paccMaTpuUBaeMbIX (PakTaX, NaHHBIX M HAONIOACHUSX, OTHOCSIIUXCS K
(bU3HYECKUM SIBIICHUSIM;

® BbLISBISATh NPUYMHHO-CIICACTBEHHBIE CBSI3U TNPU HM3YUYCHUU (PU3UYECKUX SBICHUH M MPOLIECCOB, JENaTh BBIBOJBI C
WCIIOJIb30BAHUEM JICTYKTUBHBIX W WHIYKTUBHBIX YMO3aKIFOUCHUH, BBIIBUTATH THIOTE3Bl O B3aUMOCBS3SIX (PU3MUECKUX
BEJIMYMH;

® CaMOCTOATENILHO BBIOMPATH CIIOCOO pelieHus yueOHou (pu3nyecko 3a1aun (CpaBHEHUE HECKOJIBKUX BapHAHTOB PELICHUS,
BbIOOP HanboJiee MOIXOAAIIErO C YYETOM CaMOCTOSTENLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBareabcKue AeiCTBUSA:

® HCIIOJI30BATh BOMPOCH! KaK HUCCIEI0BATENbCKII HHCTPYMEHT MTO3HAHUS;

® TMPOBOJUTH MO CaMOCTOSITEJILHO COCTaBJIECHHOMY IIJIaHY OIBIT, HECIOXHBIM (U3UYECKUN HKCIEPUMEHT, HEOOJIbIIoe
uccienoBaHue GU3MIECKOTO SIBICHUS;

® OILICHMBATh HA TPUMEHUMOCTh U IOCTOBEPHOCTH HHGOPMAITUIO, TTIOTYUYECHHYIO B XOJI€ UCCIICA0BAHUS TN YKCIIEPUMEHTA;

® CcaMOCTOATENhHO (OopMyIHUpOBaTh OOOOIIEHUS U BBIBOJABI IO pe3ysibTaTaM IMPOBEAEHHOTO HAOIIOACHHS, OIIbITa,
UCCIIeIOBAHUS;

® TPOrHO3UPOBATH BO3MOXKHOE JalbHEHIIEe pa3BUTHE (PU3UUECKUX MPOIECCOB, a TAKXKE BBIBUTaTh MPEATNOI0KEHUI 00 UX
Pa3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTAX.

Pa6ora ¢ undopmanueii:

® T[PUMEHSTH Pa3IMYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl TIPHU MOUCKE U O0TOOpe MHPOPMAIUUA WIH JAHHBIX C Y4ETOM
MPEeAJIOKEHHON yueOHOM (U3UUYECKOM 3a/1auu;

® aHAJIM3UPOBATh, CHCTEMATU3UPOBATh M UHTEPIIPETUPOBATH HHPOPMAIIMIO PA3TUYHBIX BUIOB U ()OPM IMPEICTABIICHUS;

® CaMOCTOSATENILHO BBHIOMpaATh ONTHUMAaJbHYIO (QopMy TMpeacTaBieHUs MHPOPMAIMU U WUIIOCTPUPOBATH pelllaeMble 3a7auu
HECJIOKHBIMU CXeMaMHU, IMarpaMMaMH, HHOHM rpaduKoi 1 X KOMOMHAITUSIMHU.

KoMMyHUKaTHBHBbIE YHHBepPCcAJIbHbIE y4eOHbIe NeiCTBUS:

e B Xx0ji¢ 00CYX/IeHHUs Y4eOHOTO MaTepuaa, pe3yabTaToB JIA0OPATOPHBIX PaOOT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY
00CyXaeMoil TeMbl M BBICKAa3bIBAaTh WJCH, HAIlCJICHHBIE Ha pEIICHUE 3aJadyd U MOJJepKaHhe OlaroxenaTebHOCTH
OOIICHMS,

® COINOCTaBIATh CBOM CYXICHUSA C CYXJACHUSMU JPYTrUX YYaCTHUKOB AHANora, OOHAapyKHBaTh pa3iudhe U CXOJCTBO
MO3UIIMH;



BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MTUChMEHHBIX TEKCTaX;
nyOJIMYHO NPEICTABIATH PE3YIbTaThl BHIIOJHEHHOTO (PU3UYECKOT0O OMbITA (IKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);
NOHMMATh W HCIOJNb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUAYAJIbHOW palbOThl MpPU pEHICHUH KOHKPETHOM
(buznueckoi NpoodIeMBbI;

OPUHUMATh LEJIM COBMECTHOM [eATEeIbHOCTH, OPraHU30BBIBaTH JEUCTBUA MO €€ JOCTHKEHHUIO: pacHpelessiTh pOJiu,
00CyX1aTh TPOLIECCHI U PE3YIABTAThl COBMECTHOM pabOThI, 000011aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

BBITIONHATh CBOIO YacTh pabOThl, AOCTUTasi KayeCTBEHHOTO pe3yibTaTa MO CBOEMY HANpPAaBICHUIO U KOOPAUHUPYS CBOU
JIEUCTBUS C IPYTUMH YWICHAMH KOMaH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OONIMI NPOAYKT IO KPUTEPHSIM, CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM
Y4aCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe YyHUBEpPCAJbHbIE YUyeOHbIE T1eiicTBUS

Camoopranuszaunmsi:

BBISIBJISITH TIPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYAIUSIX, TPEOYIOUUX ISl perieHus] GU3NIeCKuX 3HAHUM;
OPUEHTHPOBATHCS B PA3IMYHBIX TOJXO0JAaX NPHUHATUSA pEHICHUN (MHAUBUAYyalbHOE, NPHUHATHE PEIICHUs B TpYIIIE,
MPUHATHE PELICHUH TPyNIoi);

CaMOCTOSITEIbHO COCTaBIIAThH AJTOPUTM pPEIICHHUS (PU3MUECKOM 3a7auydl WU TUTaHa MCCIIEIOBAHUS C YUYETOM HMEIOIIMXCS
PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH MpeJiaracMbie BAPUAHTHI PEIICHHUIA;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SJMOLMOHAJIBHbIA HHTEJVICKT:

JIaBaTh AJICKBaTHYIO OLIEHKY CUTYallUM U Mpejiararh IIaH €€ U3MEHEHHS;

OOBSICHATH MPUUUHBI JOCTHKEHUS (HEJOCTH)KEHHUS) PE3yIbTaTOB JIEATEIIbHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;
BHOCHUTH KOPPEKTHBBI B JESATEIBHOCTH (B TOM YHWCIE B XOJ BBIMOJHEHUS (PU3MUECKOrO MCCIeIOBaHMS WM MPOEKTa) Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBIIMXCS CUTYAIMH, YCTAHOBIEHHBIX OIINOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJILTATA LIEJIA U YCIOBUAM;

CTaBUTH ceOsl HA MECTO IPYrOTo YeJIOBEKa B X0JI€ CIIOpa WIIM JUCKYCCUU Ha HAYYHYIO TeMY, TOHUMAaTh MOTUBbI, HAMEPEHUS
Y JIOTUKY JPYIroro;



NpHU3HABaTh CBOE MPaBO Ha OMIMOKY MPH pelieHur (PU3NUEeCKUX 3a7a4 UM B YTBEP)K/ICHUAX HA HAy4YHbIE TEMBI U TaKOE Ke
PaBo JPYroro.

NPEAMETHBIE PE3YJIBTATHI

K koHmy oOydenuss B 7 KJacce NMpeaMeTHBIE pPe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)aTh CHOPMHUPOBAHHOCTH Y
00y4aroImuxcs yMEHHM:

UCMOJIb30BaTh MOHATHS: (PU3MUYECKUE U XMMHUYECKUE SBJICHUs, HAOIIOACHNE, SKCIIEPUMEHT, MOJEJb, TUIOTE3a, €IMHUILIbI
¢u3nueckux BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHHUS BemlecTBa (TBEpAOE, KHUAKOE, TIa3000pa3HOE),
MEXaHUYeCKOoe JBHKEHHE (paBHOMEpPHOE, HEPaBHOMEpPHOE, NPSIMOJIMHEHHOE), TPAaeKTOpHUs, paBHOJEHCTBYIOLIAs cuia,
nedopmanms (yrnpyrasi, miacTudeckas), HeBECOMOCTb, COOOIIAIOIINECs COCY/IbI;

pa3nuyath sBieHUs (nuddysus, TemIoBoe IBMKEHHE YacTUI[ BELIECTBAa, PABHOMEPHOE JBM)KEHHE, HEPABHOMEPHOE
JBW)KCHUE, WHEPIHS, B3aWMOJCHCTBHE TEJ, PaBHOBECHE TBEPABIX TEN C 3aKpEIUIEHHOW OChIO BpAIICHUWs, Iepemada
JaBJIEHUSI TBEPABIMU TEJNaMH, MXHUJAKOCTIMH U Ta3aMu, aTrMoc(epHoe JaBieHHE, IUIaBaHUE TeJ, MPEeBPALICHUS
MEXaHUYECKONH SHEPTruH) MO ONHCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE
dbusnueckoe sSBICHUE;

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (PH3UYECKHUX SBICHUH B OKPYKAIOMIEM MUpPE, B TOM YHcIe (PU3HUECKUE SBICHUS B
OpUPOJE: MPUMEPHl JBUKEHUS C PA3TUYHBIMH CKOPOCTSMHU B JKMBOM M HEXHMBOW MpHUpOJE, ACHCTBHUE CUIIBI TPEHHUS B
NPUPOJIE M TEXHUKE, BIUSHIE aTMOC(EpPHOTO JaBIeHUs Ha )KUBOHM OpraHu3M, IJIaBaHUe PBIO, phIYary B Telle YeJIOBEKa, MPH
3TOM MEPEBOIUTH IMPAKTHUYECKYIO 33aJady B Yy4eOHYIO, BBLIEISATH CYIIECTBEHHBbIE CBOWCTBA (NMPU3HAKK) (PUIUUECKUX
SIBIICHUI;

ONHKCHIBATh H3YYCHHBIE CBOMCTBA TeN M (U3NYECKHE SBICHUS, HCIONB3YysA (U3NYECKHE BEIWYHHBI (Macca, OO0BEM,
TUTOTHOCTH BEIIECTBA, BPEMSI, IIyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CUIIa TPCHHS,
naBieHue (TBEPIOro Tena, KUAKOCTH, Tra3a), BRITAJIKUBAIONIAs CHJIA, MEXaHWUYecKas paboTa, MOIIHOCTb, IJICYO CHIIHI,
MOMEHT CHJIBI, KOX(PQOUIMEHT TOJE3HOTO JCHCTBUS MEXaHM3MOB, KHHETHYECKas W TIOTCHIMAJIbHAs DHEPTHsl), IPH
OTMCAaHUM MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI MCIIONIB3yEMbIX BEIMYHMH, UX 0003HAYCHHS U €AUHUIBI (PHU3UIECKUX
BEJIMYUH, HAXOUTH (OPMYJIBI, CBSA3BIBAIONINE TAaHHYIO (PH3UYECKYIO BEJIHMUMHY C IPYTHMMHU BETUYNHAMH, CTPOUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BETUUHH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U IMPOLECCHI, MCIOJb3Yys IMpaBuia CIOXKEHHUS CWI (BIOJb OIHOU
npsiMoit), 3akoH ['yka, 3axoH Ilackans, 3akoH ApxuMmesa, MPaBWIO paBHOBecUs phiuara (OJ0Ka), «30JI0TOE MPABUIION
MEXaHHUKH, 3aKOH COXPaHEHHs] MEXaHUYECKOM SHEPTUU, IPHU STOM J1aBaTh CIOBECHYIO OPMYIHUPOBKY 3aKOHA U 3aMTUCHIBATH
€ro MaTeMaTH4eCKOEe BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE SIBICHMS, TPOIECChl M CBOMCTBA T, B TOM 4YHCIE€ M B KOHTEKCTE CHUTYyalui
NPAaKTUKOOPUEHTHPOBAHHOTO XapakTepa: BBIABISATh NPUYMHHO-CICICTBEHHBIC CBS3H, CTPOUTH OObBACHEHWE U3 1-2
JIOTUYECKUX IIaroB C OMNOpod Ha 1-2 wu3ydeHHBIX CBOMCTBAa (U3MYECKHUX SIBIICHUH, (U3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarb pacyéTHbIC 3a/a4u B 1—2 JEMCTBUS, UCTIONB3YS 3aKOHBI M (DOPMYIIbI, CBA3BIBAIONINE (DU3HUECKHE BEIMYMHBI: Ha
OCHOBE aHalM3a YCJIOBHUS 3aJaud 3alHChIBaTh KPAaTKOE YCJIOBHME, MOJCTABIATh (U3MUECKHE BEIMYMHBI B (OpMYIBl U
POBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIE JaHHBbIC, HEOOXOAUMBIE JUIS PELICHUS 3a/lay, OLIEHUBATh PEATUCTUYHOCTH
MOJIYYEHHOUN (PU3UYECKON BETUUMHBI,

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIH (PU3UYECKUX METOJOB, B OINUCAHUU HUCCIIEIOBAHUS
BBIJIETISATH IPOBEPSAEMOE MPEANONIOKEHUE (TUNIOTE3Y), pa3inyaTh U UHTEPIPETUPOBATH MOJYUYEHHBIN pe3ynbTaT, HAaXOAUTh
OLIMOKH B XOJI€ OMBITA, JI€TaTh BBIBOJIBI IO €TI0 PE3yIbTaTaM;

IPOBOAUTH ONBITHI 1O HAOMIOEHUIO (PU3UUECKHUX SBJICHUIN UM (PU3NYECKUX CBOWCTB Ted: GOPMYyIUPOBATH MPOBEPSiEMbIE
NPENOJI0KEHHsI, cCOOUpaTh YCTAaHOBKY M3 IPEUIOKEHHOTO OO0OpY/IOBaHMs, 3alMChIBATh XOJ OMNBITa U (POPMYIHPOBATH
BBIBOJIbBI;

BBITOJIHATH MPSIMbIE U3MEPEHHUSI PACCTOSHUS, BPEMEHH, Macchl Teia, 00bEMa, CUIIbI M TEMIEpaTyphl C UCHOJIb30BaHHEM
AQHAJIOTOBBIX U LUU(POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHU NPUOOPOB ¢ YUETOM 3aJaHHOW aOCONIOTHON MOTrPEUIHOCTH
VU3MEPEHHU;

POBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOW (PU3NYECKOM BEIMUUHBI OT IPYroil ¢ UCIOJIb30BAHUEM MPSIMbBIX U3MEPEHUIN
(3aBUCHUMOCTH ITyTH PABHOMEPHO JIBUKYILETOCS TeJIa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHUS OT BEca Tea,
KayecTBa 00pabOTKH MOBEPXHOCTEH Tel M HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIONIaJd CONPHUKOCHOBEHUS TEJ, CHIIbI
YIOPYTOCTH OT YAJMHEHUS NPYKUHBI, BBITAIKUBAIOLIEH CHUIBI OT 00bEMa MOTrpYKEHHOM 4YacTU Tela U OT IIOTHOCTH
KUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeJla, OT TJyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBHUM TUIaBaHUS Tel,
YCIIOBHI paBHOBECHS pbluara u OJOKOB), y4acTBOBAaTh B IUIAHWPOBAHWU Y4eOHOTO MCCIIEJOBAHMUS, COOMPATh YCTAHOBKY H



BBITIONIHATh HW3MEpPEHHUs, CJeAys MpeAIOKEHHOMY IUlaHy, (UKCHpPOBATh pe3ylbTaThl MOJYYEHHOH 3aBUCUMOCTHU
(bu3MUecKUX BEIMYMH B BUJIE TIPEJIOKEHHBIX TaOIUIl U TPadUKOB, J€IaTh BHIBOBI IO PE3yIbTaTaM UCCIIEI0BAHNUS;
IPOBOJNTH KOCBEHHBIE M3MEPECHUS (PM3MUECKUX BEIMYWH (IDIOTHOCTH BEIIECTBA JKUIKOCTH M TBEPJOTO TEJa, CHUjla TPEHUS
CKOJIB)KCHUS, TaBJICHUE BO3[yXa, BRITAIKUBAIOIIAS CHJIA, JCHUCTBYIONIAS HA TIOTPYKEHHOE B KHUIAKOCTH TEI0, KOIPPUITUEHT
MOJIE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CIIeys MPENI0KEHHOW HHCTPYKIIMK: TIPU BHITIOJIHEHUU U3MEPEHUN coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBEIYHCIISITH 3HAUEHUE CKOMOW BEJIMUUHBI,

coOroaTh MpaBuUiia TEXHUKH 0€30MaCHOCTH NP padoTe ¢ JabopaTopHbIM 000PYI0BaHUEM;

YKa3bIBaTh MPUHITUIIBI ICUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS
cocyzbl, OapoOMETp, pblyar, MOJBUKHBIN U HETTOABMXKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTb;

XapaKTepU30BaTh MPUHITUIIBI IEHCTBUS N3yYEHHBIX TPHOOPOB U TEXHUYECKHUX YCTPONCTB C OIMIOPON HA UX ONMUCAHUSA (B TOM
Yrclie: TMOAUIUIHUKYA, YCTPOMCTBO BOIOIPOBOJA, TUAPABIMYECKUNM IMPECC, MAaHOMETP, BBHICOTOMED, MOPIITHEBON Hacoc,
apeoMeTp), HCIIOJIB3ysl 3HAHUS O CBOHCTBAX (U3WYECKUX SBICHUH W HEOOXOMUMBbIC (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTE TPUMEPHI (HAXOMUTh WHOOPMAIMIO O MPHUMEpPax) MPaKTHUYECKOTO WCIOIb30BaHUS (U3MUECKUX 3HAHWHA B
MOBCEJIHEBHOW JKU3HU JUIsi oOecriedeHus: 0€30MacHOCTH MpU OOpalleHuu ¢ TpubopaMu U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUS 370POBbS U COOTIOIEHUS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYIKAIOIIEeH cpere;

OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(popmarmu B MIHTEpHETE B COOTBETCTBUM C 3aJaHHBIM IOMCKOBBIM 3allpOCOM, Ha
OCHOBE HMMCIOIIUXCS 3HAHWA M IYTEM CPAaBHEHHUS PA3JTUYHBIX MCTOYHHKOB BBIICIATH WH(OPMAIHMIO, KOTOpas SBISCTCS
MPOTUBOPEUNBOMN WIIM MOKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BAaTh TP BBIMOTHCHUHM YYEOHBIX 3aJIaHUH HAYYHO-TIOMYJSIPHYIO JIMTEpaTypy (U3HYECKOTO COJCPKaHUSA,
CIIpaBOYHBIE MaTepualbl, pecypchl cetn HHTepHeT, BIajeTh NpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
UHGOPMAIIMH U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIC KpAaTKHE IHUCHMEHHBIE WM YCTHBIE COOOINEHHWS Ha OCHOBE 2—3 WCTOYHHKOB HH(POpMAIUU
(bu3MUECKOro cofiepKaHusl, B TOM YHUCJIE MyOIHYHO JeNaTh KpPAaTKHE COOOIICHUS O pe3yJbTaTaX MPOEKTOB MM y4eOHBIX
UCCJICIOBAaHUH, TMPU 3TOM TPAaMOTHO HCIOJIb30BaTh W3YYCHHBIA MOHATHUHHBIA ammapar Kypca (U3WKH, COMPOBOXKIATH
BBICTYIUUICHHE MPE3CHTAIIUCH;



IIpU BBIIIOJIHCHUHU y‘le6HBIX IMPOCKTOB U HCCIICIOBaHUM PacCIIpCaciIsAThb 00513aHHOCTH B rpymmc B COOTBCTCTBHU C
IHOCTAaBJICHHBIMHK 3aJadaMH, CJIICIUTH 3a BBIIMIOJHCHHUCM IIJIaHA I[eI;'ICTBHI;'I, aICKBATHO OILICHUBATDHb COOCTBEHHBIN BKJIaJ B
ACATCIIbBHOCTD I'PVYIIIIBI, BBICTPAWNBATh KOMMYHUKATUBHOC BSaPIMOZ[CfICTBHe, YUUTBIBAd MHCHUC OKPYKAIOIIUX.

K kxoHmy oOydyenuss B 8 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTb COPMUPOBAHHOCTH Y
00yyaronmxcst yMeHuil:

UCIIOJIb30BaTh MOHSTHUSA: Macca M pa3Mephl MOJIEKYJI, TEIUIOBOE JIBHXKCHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHUS
BEIIECTBA, KPUCTAITNYECKUE U aMOp(HBIE Tella, HACHIIIEHHbBIN U HEHACHIIIICHHBIN Map, BIAXHOCTh BO3/1yXa, TEMIIepaTypa,
BHYTPEHHSIS DHEPTUS, TEIJIOBOM JABUTATENb, SJIEMEHTAPHBIN AICKTPUUCCKUM 3apsjl, dJIEKTPUUECKOE TOJI€, TPOBOJIHUKU U
JTURIIEKTPUKH, TTIOCTOSIHHBIN 3JIEKTPUUECKUIN TOK, MAarHUTHOE TI0JIE;

pasnuyaTh ABJICHUS (TEIJIOBOE paCIIUPEHUE U CKATUeE, TEIJIonepeaya, TeI0BOe paBHOBECHE, CMaUYUBaHUE, KAMMJUIIPHbIE
SBIICHUS, WCIApeHHe, KOHJEGHCAllWs, IUIaBJIeHUE, KpHUcTauin3anus (OTBEp/eBaHUE), KWUIIGHHWE, TeIulonepeaaya
(TETIONPOBOIHOCTD, KOHBEKIIMS, MU3IYUYCHHE), SJEKTPU3AIUs TeJ, B3aUMOJCHCTBUE 3apsioB, NEUCTBUS AJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICWCTBHE MAarHUTOB, JI€HCTBUE MATrHUTHOTO IIOJS HA TPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAS UHAYKIIHS) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JAHHOE
dbusnueckoe sSBICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PM3UYECKUX SIBJICHUN B OKPYKAIOIIEM MHUPE, B TOM YHclie (PU3UUECKUE SBJICHUS B
NPHUPOJIC: TIOBEPXHOCTHOE HATSHKEHUE W KANWUISPHBIC SIBJICHUS B MPUPOJIE, KPUCTAIUIBI B Mpupoje, uznydenue CoiHIa,
3aMep3aHue BOAOEMOB, MOpPCKUE Opu3bl, 00pa30BaHMUE POCHI, TyMaHa, UHEs, CHEra, AJIEKTpUUECKUe SBJIEHUS B aTMocdepe,
AIIEKTPUYECTBO JKUBBIX OPraHMW3MOB, MAarHUTHOE TOJie 3eMJIu, Jpei( MOII0COB, POJIb MATHUTHOTO TOJS JJIs KU3HU Ha
3emiie, MOJSPHOE CUSTHUE, TIPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B yU4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKM) PU3NYECKUX SIBICHHIA;

OTNHUCHIBATh HW3y4YEHHBIE CBOWCTBA TeNl W (U3WYECKHE SIBICHUSA, HCIOIB3ysA (u3nyeckue BeIUYMHBI (TeMIeparypa,
BHYTPEHHSSI YHEPTHSl, KOJMYECTBO TETUIOTHI, YCIbHAS TEIUIOEMKOCTh BEIIECTBA, yIETIbHAS TEIUIOTA TUIABJICHUS, yeIbHAsS
TeIJI0Ta MapooOpa3oBaHusl, yAeIbHas TEIJI0Ta CTOPAHUS TOTUIMBA, KOG (HUITUEHT MOJIE3HOTO JACHCTBUS TETUIOBOM MAIIIUHBI,
OTHOCHUTEIIbHAS BJIQXXHOCTh BO31yXa, AJEKTPUUYECKUM 3apsi, CUJia TOKa, AJIEKTPUUYECKOE HAIpPSKEHUE, COMPOTUBIICHHE
MIPOBOJIHUKA, YACIBHOE CONMPOTUBIICHUE BEIIECTBA, pab0Ta U MOITHOCTh YJEKTPUUECKOTO TOKA), IPHU OMUCAHUU TPABUIBHO
TPaKTOBaTh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEIIMYWH, O0O3HAUYCHUS W €IUHUIBI (PU3NYECKUX BEIUYHH, HAXOJIUTh
GbopMynbl, CBS3BIBAIONINE JAHHYIO (PU3MYECKYI0 BEIWYMHY C APYTUMU BEJIMYMHAMH, CTPOUTH TpadUKH HU3YYEHHBIX
3aBUCUMOCTEH (PM3MUECKUX BEITUYHH,



XapaKTEePU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBJICHUS W TIPOIECCHI, MCIOJIb3YS OCHOBHBIC IOJOKEHHSI MOJIEKYJSIPHO-
KMHETUYECKOM TEOpUU CTPOCHHUS BEIECTBA, MNPUHLUI CYNEPHO3UIMU ToJie (HA KAa4eCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma J1s yyacTka 1en#, 3akoH Jxoynsa—JIeHna, 3aKkoH COXpaHEeHUsI SHEPTUH, MIPU 3TOM JaBaTh
CJIOBECHYIO (hOPMYIIUPOBKY 3aKOHA U 3aMHUCHIBATh €0 MATEMAaTHYECKOE BBIPAKECHHUE;

O0OBSICHATh (PU3MUECKHE MPOIECCHl U CBOMCTBA TENl, B TOM YHCJE U B KOHTEKCTE CHUTYyalMil MPaKTHKOOPUECHTHPOBAHHOTO
XapakTepa: BBISBISATh MPUUYUHHOCIICICTBEHHBIE CBSI3H, CTPOUTH 00BSICHEHNE U3 1—2 JOTWYECKUX IIaroB ¢ omopoi Ha 1-2
W3Y4YEHHBIX CBOMCTBA (DU3NUYCCKUX SBJICHHUH, PU3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a/lauyd B 2—3 NEUCTBUs, UCIOJB3Ys 3aKOHBI U (POPMYIIbI, CBS3BIBAIONMINE (HU3UUYECKHE BEIMYMHBI: Ha
OCHOBE aHaju3a YCJIOBHUS 3aJlauM 3alMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEAOCTATOK JAHHBIX JJISI PEIICHUS 3a/ayH,
BBIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE JJIA €€ PEIICHUs, MPOBOAUTH PACUETHI U CPABHUBATH MOJYYCHHOE 3HAUCHHE
(bU3UYECKO BETUYNHBI C M3BECTHBIMH JIAHHBIMU,

pacro3HaBaTh TPOOJEMBbI, KOTOpPHIE MOXXHO PpEHIUTh MPU TOMOIIM (PU3MUECKUX METOJOB, HCIOIB3YysS OIKMCAHHE
HCCIICIOBAHUS, BBIICIISITh IPOBEPSIEMOE MPEAIIOIOKEHUE, OIIEHUBATh MPAaBUILHOCTh MOPSIKA MPOBEICHUS UCCIICI0BAHMUS,
JIEIaTh BBIBOJIBI;

MIPOBOJIUTH ONBITHI 110 HAOMIOJCHUIO (U3WYSCKHX SBICHHM WU (U3UYCCKUX CBOWCTB Tel (KaNWJUISIPHBIC SIBIICHHS,
3aBUCUMOCTh JaBJICHUS BO3JyXa OT €ro o0BhEMa, TeMmepaTyphbl, CKOPOCTH TMpollecca OCThIBAaHWS W HarpeBaHus MPU
M3JIY4YCHHUH OT LBETa U3Jydaroiieu (ToTJIomaroiei) MoBEPXHOCTH, CKOPOCTh UCTIAPEHUS BOJIBI OT TEMIIEPATYPhl KUJIKOCTH
U IUIom@aaM €€ MOBEPXHOCTH, OJJIEKTPHU3alUs TEJI W B3aUMOJCHUCTBUE DJIEKTPUUYECKUX 3apsOB, B3aUMOJICHCTBHE
MOCTOSIHHBIX MArHUTOB, BU3YyaJIM3alldsl MAarHUTHBIX IIOJIEM TOCTOSIHHBIX MAarHWTOB, JIEMCTBUS MArHUTHOTO TOJNS Ha
MPOBOJIHUK C TOKOM, CBOMCTBa JJIEKTPOMArHuTa, CBOMCTBA AJICKTPOJBHUTATENS TMOCTOSHHOTO TOKAa): (OpMymupoBaTh
MIPOBEPSIEMbIC TIPEIOJIOKECHHS, COOUpPaTh YCTAHOBKY M3 TNPEIJIOKEHHOTO O0OpY/IOBaHHS, OMKMCHIBATH XOJI ONBITA H
bopMynUpOBaTh BHIBO/IBI;

BBINIOJIHATh TPAMBIE HM3MEPEHUS TEMIIEPATYPbI, OTHOCHUTEIIBHOM BJIAXHOCTH BO3/1YyXa, CHWJIbl TOKA, HAINPSXKEHUS C
WCIIOJIb30BAaHMEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3NUECKUX BEIUYHH, CPABHUBATH PE3yJIbTaThl U3MEPEHUN C YUETOM
3aJJaHHOW a0COJIFOTHON MOTPEIIHOCTH;

MPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTU OJTHON (PH3UUECKON BEIMYMHBI OT IPYTOM C UCMOIB30BAHUEM MPSMBIX U3MEPECHHI
(3aBHCUMOCTH CONPOTUBIIEHUS MPOBOJHKUKA OT €ro JUIMHBI, TUIOLIAX MOMEPEYHOTI0 CEYEHUsI U YJAEIbHOTO CONMPOTUBICHUS
BEIIIECTBA MPOBOJHUKA, CUJIBI TOKA, HWAYIIErO0 4Yepe3 MNPOBOJHMUK, OT HANpPSKEHHS HA MPOBOAHUKE, MCCIEIOBAHHE



HOCJIeI0BATEIbHOTO M MapajyIeIbHOTO COEIUHEHUH MPOBOJHUKOB): IJIAHUPOBATh MCCIEI0BAaHUE, COOMPATh YCTAHOBKY U
BBINOJIHATD U3MEPEHUs], CIeAys MPEeAoKEHHOMY IUIaHy, (UKCHpPOBAaTh pe3ylbTaThl MOJIYYEHHOH 3aBUCUMOCTU B BHUJE
TabJnL ¥ TpaUKOB, J€1aTh BHIBOABI IO pe3yabTaTaM UCCIEAOBAHMUS;

IPOBOJUTh KOCBEHHbIE H3MEpPEHMsI (U3MUecKux BeaU4MH (yAelbHas TEMJIOEMKOCTh BEIIECTBAa, CONPOTUBICHHE
IPOBOJIHUKA, pad0Ta M MOLIHOCTh JIEKTPUYECKOIO TOKa): IUIAHUPOBATh H3MEPEHHUs, COOMpaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIelysl IPEJI0KEHHON NHCTPYKIUH, U BBIYUCIIATh 3HAUEHHE BETNUNHBL;

co0ur0/1aTh MpaBUiIa TEXHUKH 0€30MacHOCTH U padoTe ¢ 1abopaTOpHBIM 000PYAOBaHUEM;

XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS N3yYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPONCTB C OMOPON HA UX ONHUCAHUA (B TOM
qucie: CHUCTeMa OTOIUIEHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK 3IIEKTPUUECKOM
SHEPTUM, DJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTelIbHBIE  DJIEKTPONPUOOPH  (MPUMEPHI),  ANEKTPUUECKUE
NPEJOXPaHUTENH, FIEKTPOMArHUT, 3JIEKTPOABUIaTENIb MOCTOSHHOTO TOKa), MCIIOJIb3Ysl 3HAHHUS O CBOMCTBaxX (hPM3MUECKUX
SBJICHUN U HEOOXOUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOICTBA M H3MEpPUTENbHbIE MPUOOPHI MO CXE€MaM M CXEMaTHYHBIM PUCYHKaM
(’KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUraTEb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOII, PEeocTar),
COCTaBJIAATb CXEMBI 3JIEKTPUUYECKUX LIETEH C IOCIIENI0BATENbHBIM U NMapaJlIeNbHBIM COEAMHEHUEM 3JIEMEHTOB, pas3jinyas
yCIIOBHBbIE 0003HAUYEHHUS 3JIEMEHTOB AJIEKTPUUECKHX 1ETeil;

OPUBOANTH TMPHUMEPHl (HAXOAUTHh HMH(OPMALMIO O MPUMEpax) MPAKTUYECKOTO HCIOJIb30BaHUS (DU3MUYECKUX 3HAHWH B
MOBCEHEBHON KU3HM JUIsl oOecriedeHus: 0€30MacHOCTH MpU OOpallleHuud ¢ TpuOopaMu U TEXHUYECKHMMH YCTPONCTBaMH,
COXpaHEeHUs 370POBbs U COOJIIOJIEHUS] HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKpY>KalolleH cpere;

OCYUIECTBJISITh MOUCK HH(OpMAIMK (PU3NYECKOTO cojepkaHusi B VIHTepHeTe, HA OCHOBE MMEIOLIUXCS 3HAHUN U MYTEM
CPaBHEHUS JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIACIATH MH(POPMAINIO, KOTOPAasl SBISETCS IPOTUBOPEUNBOI MIIM MOXKET OBITH
HEJIOCTOBEPHOU;

UCTOJb30BaTh TPH BBHIMOJIHEHUH Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYISAPHYIO JIUTEPaTypy (HU3NYECKOTO COMAEpIKaHus,
CIIpaBOYHBIE MaTepuaibl, pecypchl cet MHTepHer, BiaaeTb NpuéMaMH KOHCHEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
uH(GOPMAIUK U3 OJHOW 3HAKOBOUW CHCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE MUCbMEHHBIEC U KpPAaTKHeE YCTHBbIE cOO0IIeHus1, 0000111as HHPOPMAIUIO U3 HECKOJIBKUX UCTOYHHUKOB
bu3nuecKkoro coaep)kaHus, B TOM YHUClE MYyOJUYHO NPEACTABIATh PE3yNbTAaThl MPOCKTHOW WM HCCIEI0BATEIbCKOM



NESTENbHOCTH, TIPU 3TOM TI'PAMOTHO HCIOJIB30BaTh M3yYEHHBIM MOHATUWHBIN ammapar Kypca (DU3UKH, COMPOBOXKAATH
BBICTYILICHUE IIPE3CHTALUEM;

MIPU BBITIOTHEHUN YYEOHBIX MPOEKTOB U HMCCIENOBAHUN (PU3NUECKUX MPOILIECCOB pacHpeAcssiTh 0053aHHOCTH B TPYIIE B
COOTBETCTBHH C ITOCTABJIEHHBIMHU 3a/1a4aMH, CJICIUTH 32 BBIITOJIHEHUEM IJIaHA ACHUCTBUN U KOPPEKTHUPOBATH €T0, aJICKBATHO
OIICHMBATh COOCTBEHHBIM BKJIaJA B JIEATEIBHOCTb T'PYIIBI, BHICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, MPOSBISS
TOTOBHOCTbH pa3peniatb KOHQIUKTHI.

K koHmy oOydenus B 9 KJacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)kaTh CHOPMHUPOBAHHOCTH Y
00y4aroImuxcs yMEHH:

UCIIOJIb30BATh TMOHATHSA: CHCTEMa OTCcu€ra, MaTepuajbHas TOYKAa, TPAEKTOPHs, OTHOCHTEIBHOCTh MEXaHHMYECKOIro
nBUKEeHUs, nedopmanus (ynpyras, IJIacTHUecKas), TpPEHHE, LUEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
Heperpy3ku, LEHTP TSKECTH, abCOMIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOTO Tella, pPaBHOBECHE, MEXaHUUYECKHE
Kosie0aHusl U BOJIHBI, 3BYK, HH(Pa3BYK U yIbTPa3BYK, JIEKTPOMAarHUTHbIE BOJHBI, IIKaJla JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30pYKOCTh U JAIBHO30PKOCTh, CIIEKTPhl MCIyCKaHHs M MOIJIOIIEHUs, anbda, O0eTa- U raMma-u3iydeHHs, U30TOIIbI,
AJIepHasi SHEPTeTUKa;

pa3nuyath sBJIEHUSA (pPaBHOMEPHOE M HEPAaBHOMEPHOE IPSIMOJMHENHHOE NBHKEHHE, PABHOYCKOPEHHOE NPSIMOJIUHENHOE
JBUKEHUE, CBOOOJHOE TMaJieHue TeJl, PaBHOMEPHOE J[BH)KEHHE M0 OKPYKHOCTH, B3aUMOJCIHCTBUE Tel, pPEaKTUBHOE
JBIDKEHUE, KojeOaTeslbHOEe IBM)KEHHE (3aTyXalollue M BBIHY)KICHHBbIE KOJeOaHWs), PE30HAHC, BOJHOBOE IBH)KCHUE,
OTpa)K€HUE 3BYKa, MPSIMOJIMHEHHOE PACIPOCTPAHEHUE, OTPAXKEHUE U MPEIOMIICHUE CBETA, II0JTHOE BHYTPEHHEE OTPAKEHUE
CBETa, pa3jokKeHHe OEloro CBeTa B CIEKTP U CIOXKEHUE CHEeKTPaJbHBIX IIBETOB, JIUCIEPCHUS CBETa, €CTECTBEHHAS
PaArOaKTUBHOCTh, BO3ZHMKHOBEHHE JIMHEHYATOr0 CHEKTpa HM3JIy4YeHHUs) MO OINUCAHUI0O MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBICHUE;

pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBIICHUN B OKpYKarollleM Mupe (B TOM uucie (pu3ndeckue sBICHUS B
IpUpOJE: NMPWINBBI U OTJIMBBI, JABM)KEHHE IIaHeT COJHEYHOM CUCTEMBI, PEaKTHMBHOE JBUKEHHUE JKHUBBIX OPraHU3MOB,
BOCIPUSATHE 3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHHE, CeIiCMIUYECKHe BOJIHBI, IIyHAMH, X0, [IBETa TeJl, ONTHYECKHUE SBJICHUS B
npupoje, OMOIOTHYECKOe JAEHCTBUE BHUIUMOIO, YIbTPA(QHOIETOBOTO U PEHTTEHOBCKOTO H3JIy4YE€HUH, €CTECTBEHHBIN
PaANOaKTUBHBIA (POH, KOCMUUYECKHE JIYUH, PaJUOAKTUBHOE U3ITyUYE€HHE MPUPOJHBIX MUHEPAJIOB, IEHCTBHUE PAJUOAKTUBHBIX
U3TyYeHUI Ha OpPraHU3M YeJIOBEKa), IPH 3TOM MEPEeBOAUTH MPAKTHUYECKYIO 3a/1a4y B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC
CBOICTBA (MPU3HAKK) PU3NYECKUX SBICHMUIA;



OIKCHIBATh U3yYEHHBIE CBOMCTBA TNl U (PU3NYECKUE SIBICHUS, UCIOJB3Ys (PU3UUECKUE BETUUNHBI (CPEIHsAsS U MIHOBEHHAS
CKOPOCTb TeJla P HEPABHOMEPHOM JIBHKEHUHU, YCKOPEHUE, TIEpEMEIEHUE, MyTh, YII0Basi CKOPOCTh, CHJIa TPEHUs, CUIIa
yIPYrocTH, CUJIA TSDKECTH, YCKOpPEHHE CBOOOJHOIO MaJeHus, BeC Teja, UMITYJIbC Tejla, UMIYJIbC CHJIbI, MEXaHHWYecKas
paboTa ¥ MOIIHOCTh, MOTEHUHUAIbHAS 3HEPIUs TeJa, MOAHATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, NOTEHLMAJIbHAS IHEPrUs
C)KaTOM NPY>KUHBI, KHHETUUYECKasi SHEPTusl, OJHAsT MEXaHWYecKasl SHeprysl, IepuoJl U 4acToTa KoJieOaHU, UINHA BOJIHBI,
TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTelb NPEJIOMIICHUS CpeAbl), NPHU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUN CMBICII HCIIONb3YyEMbIX BEJIWYHMH, O0O3HAUEHHUS U €IUHUIBI (PU3NYECKUX BEJIUYMH, HAXOIUThH
(bopMyIbl, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TIpapUKd H3YUEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEITUYMH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (PU3UYECKHE SIBICHUS M MPOLECCHI, MCHOJb3Ysl 3aKOH COXpPAHEHHsS HHEPIHH, 3aKOH
BCEMUPHOT'O TATOTEHUS, MPUHIMI CYNEPHO3ULMU CUJI, IPUHIMI OTHOCUTENBbHOCTH ['anmumnes, 3akoHbl HproTOHA, 3aKOH
COXpaHEHMsI UMITYJbCa, 3aKOHbI OTPAKEHUSI M NPEJOMIICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsAI0BOTO M MacCOBOI'O YHUCEIN
OpU SIEPHBIX pEeaKIUsAX, NMPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alMCBIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSICHATH (PU3UYECKHUE MPOLIECCHl U CBOMCTBA TeJl, B TOM YHCJIE€ M B KOHTEKCTE CUTyallUi NMPaKTUKOOPHUEHTUPOBAHHOTO
XapakTepa: BbISABIATh NPUYMHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JIOTMUECKHX I11aroB ¢ OMOpoi Ha 2—3
M3YYCHHBIX CBOWCTBA (PHU3NYECKUX SIBICHUMA, (PU3NIECKIX 3aKOHOB UITM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3aJadyd (OMUpAIOLIMEcs HAa CUCTEeMY U3 2-3 ypaBHEHMi), HCHOJb3ysS 3aKOHbl U (QOpPMYIIbI,
CBSI3bIBAIONINE (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHAJM3a YCJIOBHUS 3a/layM 3alHCHIBATh KPAaTKOE YCJIOBUE, BBISBIATH
HEJOCTAIOIMEe WM W30bITOYHBIE JAaHHbIE, BHIOMpPATh 3aKOHBI M (POpPMYJbl, HEOOXOAUMBIE AJsi pEUIeHHs, MPOBOAUTH
pacu€Thl ¥ OLICHUBATh PEATUCTUYHOCTD MOJIYYCHHOTO 3HAUEeHUsI (PU3NYECKON BEJTMUUHBL;

pacno3HaBaTh NpPOOJIEMbl, KOTOpPbIE MOKHO PEIIUTh NpU MOMOIIM (U3HYECKUX METOJIOB, MCIOIb3ysl OINHUCAaHUEe
UCCIIEIOBAHUS, BBIJIEIATh POBEPSIEMOE MPEATIONOKEHUE, OLEHUBATh PABUIIBHOCTh MOPSAKA IPOBEAEHUS HCCIEI0BaHUS,
JIeNaTh BHIBOJbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOMIOACHHUHN U ONIBITOB;

IPOBOJUTH OMBITH MO0 HAOMIOACHHUIO (PU3NYECKUX SBIICHUN WIM (PU3UYECKUX CBOMCTB Ten (M3ydyeHHE BTOPOTO 3aKOHA
HploToHa, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBHUCHUMOCTbH IMEpHoJia KOoJeOaHWH MPYKUHHOTO MasTHHKA OT MacChl Ipys3a u
KECTKOCTH TPYXKHUHBI U HE3aBHUCHUMOCTh OT AMIUIUTYABI MajblX KojJeOaHWH, MpSMOIMHEHHOE pachpoCTpaHEHHE CBETa,
pasnokeHue Oeyoro CBeTa B CIEKTp, M3yUYEHHE CBOMCTB HM300pakeHHs] B IJIOCKOM 3€pKalle U CBOWCTB HM300pa’keHHUs
npeaMeTra B coOuparomed JuH3e, HAOMIOJEHHE CIUIOUIHBIX W JMHEWYaThIX CHEKTPOB H3IYUYCHHS): CaMOCTOSTEIHHO



coOupaTh YCTAaHOBKY U3 M30BITOYHOrO0 HabOpa 00OpyI0BaHMsI, OMUCKHIBATH XOJ OIBITa M €ro pe3ysbTaThl, POpPMYIHpOBATH
BBIBO/IBI;

POBOJUTH TP HEOOXOJMMOCTH CEpHUIO MPSIMBIX H3MEPEHUH, OMpeneNss CpeiHee 3HAYCHHE H3MEpSEeMON BEITUYHUHBI
(poxycHoe paccTosiHME coOMparolel TUH3bI), 000CHOBBIBATH BBIOOP CIOCO0a U3MEPEHHUs (M3MEPUTEIBLHOTO TPUOOpa);
IPOBOJIUTh UCCIIEAOBAHUE 3aBUCUMOCTEN (DPU3MUYECKUX BEJIMYMH C MCIIOJIB30BAaHUEM IMPSMBIX H3MEPEHHH (3aBHCHUMOCTb
OyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBIDKEHUHM 0€3 HadalbHON CKOPOCTH, MEpHoAa KoJeOaHWi MaTeMaTHYeCKOTO
MasiTHUKA OT JUIMHBl HUTH, 3aBUCHMOCTH YIJla OTPa)KEHUs CBETa OT yrIjla MaJeHus U yria NpejloMIICHUs OT yIJia MaJeHUsl):
TUTAHUPOBATh MCCIIEJIOBAHNE, CAMOCTOSITEIFHO COOMPATh YCTAaHOBKY, (PUKCHUPOBATH PE3YyIbTATHI OTYYEHHON 3aBUCHMOCTH
(Gu3nYecKUX BEJIUYUH B BUJIE TaOIUL U TPapHUKOB, eJIaTh BBIBOBI IO PE3YyIbTaTaM HCCIIEI0BaHUS;

POBOJIUTH KOCBEHHBIE M3MEpEHUsS (DU3MUECKUX BEIWYUH (CPEAHSS CKOPOCTh M YCKOPEHHE Tela MPH PaBHOYCKOPEHHOM
JIBIDKEHUH, YCKOpEHHE CBOOOJHOIO MajeHUs, KECTKOCTh MPYXKUHBI, KOIPOUIUEHT TPEHUS CKOJBXKEHHS, MEXaHHYeCKas
paboTa M MOIIHOCTH, YAaCTOTa W TEPHOJ KoJeOaHWI MaTEeMaTHYeCKOro M TMPYXKHHHOTO MAasTHUKOB, ONTHYECKas Chja
coOuparoleil JMH3bI, PaJUOaKTUBHBIM (POH): IIAHUPOBATH W3MEPEHHs, COOMpPATh HKCHEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJTHATG W3MEPEHHS, CIEAys TMPEeNIOKEHHOW WHCTPYKIMHU, BBIUMCIATH 3HAUYECHUE BEIMYMHBI M aHAIH3UPOBATH
MOJyYSHHBIE PE3YJIbTAaThl C YIETOM 3a/1aHHOM MOTPEITHOCTH U3MEPEHNUH;

coOro1aTh MpaBuUiia TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢ JabopaTopHBIM 000PYJ0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3NYECKHX MOJENeH: MaTepuaibHas TOYKa, aOCOJIOTHO TBEPIOE TeJo,
TOUYCYHBII NCTOYHHUK CBETA, Y4, TOHKAs JTMH3a, IJITAHETapHAss MOJICTh aTOMa, HyKJIIOHHAst MOJIeTIhb aTOMHOTO SI/1pa;
XapaKTeprU30BaTh MPUHIUIBI ACHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPON Ha UX OMHCAHUsA (B TOM
YHCIe: CIUAOMETp, NAaTYMKH TOJOKEHUS, PACCTOSIHUS W YCKOPEHHS, pakeTa, 3XOJOT, OYKH, MEepUcKom, (oToammapar,
ONTUYECKHE CBETOBOJBI, CIEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHHUSA O CBOMCTBaxX (pU3MUECKUX
SIBIICHUI 1 HEOOX0AUMBIe (pr3MUecKre 3aKOHOMEPHOCTH;

UCTOJb30BaTh CXEMbl U CXEMAaTHYHBIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX YCTPOWCTB, M3MEPHUTEIBHBIX NPHOOPOB H
TEXHOJIOTUYECKUX TIPOIIECCOB TMPH PEIICHUH YYEOHO-TIPAKTHYECKUX 3a/ady, ONTHYECKHE CXEMBI Ui MOCTPOSHUS
n300pakeHUH B IJIOCKOM 3€pKajie U COOMparoIIel JHH3E;

NPUBOANTH TPUMEPHI (HAXOAWTHh HMH(OpPMANKI0O O TpHMEpax) MPaKTHUYECKOTO HCIIOJb30BaHUs (DU3MUECKUX 3HAHWHA B
MOBCEJHEBHON JKU3HU JUIsl oOecriedeHus: 0€30MacHOCTH MpU oOpallleHuu ¢ IpuOopaMu U TEXHUYECKMMH YCTPONCTBaMH,
COXpaHEHUS 370POBbsS U COOJIIOIEHUS] HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYKAIOIIEH cpejie;



® OCYIIECTBJIATh MOUCK MHpOpMaAIuu (Pu3ndeckoro coaepxanus B MHTepHETE, caMOCTOSTENbHO (POPMYIUPYsT MOUCKOBBIN
3aMpoc, HAXOJWUTh IMYTH OMpPEAENICHHs] JOCTOBEPHOCTHU MOJY4YeHHOW WHOOpMAllMUd HAa OCHOBE HMEIOLIUMXCS 3HAHUU H
JIOTIOJIHUTEIIbHBIX HICTOUHUKOB;
® CMOJIb30BaTh MPU BBHIMIOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJAPHYIO JHUTEPATypy (HU3UUYECKOrO COJEpIKaHUs,
CIIPaBOYHBIE MaTepuajbl, pecypchl cet MHTepHeT, BiIajeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHMUS
uH(popMalUK U3 OJTHON 3HAKOBON CUCTEMBI B IPYTYIO;
C03/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE HH(GOpPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO
coJiep>KaHusl, MyOJIUYHO MPEICTABISATh PE3YIbTAaThl MPOCKTHOM MITM HCCIIE0BATENbCKON A TEIBHOCTH, IPU ATOM I'PaMOTHO
MCIOJIb30BAaTh U3yYEHHBIN MOHATUIHBIN armapar u3y4yaeMoro pasjeina GU3NKU U COMPOBOKIATh BHICTYIUICHHUE MTPE3EHTAIUEH C
y4ETOM 0COOCHHOCTEH.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosan4vecTBO yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuUe pa3aesioB U TeM (undposbie)
Konrposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Paszpnen 1. ®u3nka u eé posib B IO3HAHUH OKPYKAKIIEr0 MUPA
1.1 dwusunka - HayKa O IPUPOC 2 bubmuoreia LIOK
' yia o pupoa https://m.edso0.ru/7f416194
bubmmoreka [IOK
1.2 o 2 1
VISHHECIHE BEHHHIE https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAay4YHBIN METO/ 2 1 bubnmmoreka LIOK
' TIO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Pazpen 2. IlepBoHauyaibHbIE CBEeCHUS] O CTPOCHHUH BelleCTBA
bu6mmoteka [IOK
2.1 C 1
TPOCHIE petiecTEa https://m.edso0o.ru/7f416194
59 JIBr>xeHue 1 B3aUMOACHCTBUE YACTHIL 5 1 but6mmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbie COCTO eImecTna 2 Bubmmorexa LIOK
: TaTHBI TOSIHUSI B TB
P - https://m.edso00.ru/7f416194
Hroro mo pazaeny 5

Paznea 3. /IBu:xkeHune u B3auMoielcTBHE TeJl



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

3.1 MexaHH4YeCKOe ABMKEHNE 3 bubmoreka [IOK
| ’ https://m.edsoo.ru/7f416194
bu6nnoreka [{OK
- Hluepun, ace, omHoct: ) https://m.edsoo0.ru/7f416194
bubnuoreka [IOK
* . B H https://m.edsoo.ru/7f416194
Hroro o pazaery 21

Pasnen 4. [laBiienne TBEPABIX TeJl, AKUIAKOCTEl U ra3oB

I
o | e |
' s © > FKHARO https://m.edso0.ru/7f416194
razaMu
4.2 JlaBneHue KuJaKOCTH 5 bubmorexa LIOK
' A https://m.edso00.ru/7f416194
bubmmoteka [IOK
4.3 A 6
T™MOC(hEepHOE AaBICHHE https://m.edso0.ru/7f416194
44 JlericTBHUE )KUAKOCTH Y ra3a Ha ; bubnmoteka LIOK
' NOrpyKEHHOE B HUX TEIIO https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3pnen S. Padora 1 MOIIHOCTB. JHEPrus
bubnunoreka LIOK
A P
> aboTa i MOIIHOCTS 3 https://m.edso00.ru/7f416194
but6mmoreka [JOK
2 IT
> POCTBIC MEXAHHIIMBL > https://m.eds00.ru/7f416194
5.3 MexaHuueckas SHEpTusl 4 bu6motexa [IOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

Hroro no pazgeny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/7f416194

INIOYPOYHOE IIVTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

KoauuecTBOo 4acoB

Tema ypoka KounTtpoJbHbIe
Bcero
padoThI

dusnka — HayKa o IpHUpPOJIE.
SIBrieHUS IPUPOIBI. 1
dusnueckue sIBICHUA

MexaHuueckue, TeIUIOBbIE,
ANIEKTPUYECKHUE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBbIC SIBJICHUS

IIpakTH4eckue
padoThI

Jara
U3YyYeHM S

DJIeKTPOHHBbIE HU(PPOBbIE
oOpa3oBaTeJibHbIE

pecypchbl

dusnueckue BEJIMYUHBI U UX
U3MepeHue

VYpoxk-uccienoBanue

"N3mepeHue TeMieparypbl

IIPH TIOMOTIIH XKUIKOCTHOTO 1
TepMOMETpa U IaTunKa
TeMIeparyps”

Kak ¢usuxa u apyrue

€CTECTBEHHbIEC HAYKU

U3Yy4aroT NpUpoOY.
EcTecTBEHHOHAYUYHBIN METOJ 1
no3HaHus. Onucanue

($U3NUIECKHX SIBICHUH C

IIOMOLIBIO MOZEIIEN

bubnunoreka LIOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

VYpok-uccnenoBanue
"IIpoBepka runoTessl:
JaJIbHOCTB MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIIBLHO,
TeM OOJIbIIIE, UeM OOJIBIIIEe
BBICOTA MycKa"

Crpoenue BemectBa. ONBITHI,
JTIOKa3bIBAIOLINE TUCKPETHOE
CTpOEHUE BEIIeCTBa

bubmmoreka [IOK
https://m.edsoo.ru/ff09fe0a

10

11

JIBr>KeHue 4yacTull BellleCTBa

Ypoxk-uccnenoBanue «ONbITHI
10 HAaOIOJCHUIO TETIOBOTO
pacuIupeHus ra3oB»

ArperaTtHsle COCTOSTHUS
BEIIECTBA

B3anMocBs3p MeXy
CBOMCTBaMHM BEIIECTB B
pa3HBIX arperaTHhIX
COCTOSIHUSIX M UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI

bubmnorexa IJOK
https://m.edsoo.ru/ff0a013e

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a0378

12

Mexanndyeckoe JIBHKECHHUE.
PaBHOMepHOE 1
HEPaBHOMEPHOE JIBU)KEHUE

bubmmoreka [IOK
https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

13

Cxopoctb. Equnuiibt
CKOpPOCTH

but6mmoreka [JOK
https://m.edsoo.ru/ff0a079c

14

15

16

Pacuer nyTu u BpeMeHu
JIBKEHUS

WNuepuus. 3akOH HHEPLUH.
B3aumopneiictBue TN Kak
MPUYMHA U3MEHEHUS
CKOpPOCTH JIBUKEHHUS TEI

[ImoTrHOCTE BemiecTBa. Pacuer

Macchl 1 00beMa Tella o €ro
IINIOTHOCTHU

but6mmoreka [JOK
https://m.edsoo.ru/ff0a0ae4

but6mmoreka [JOK
https://m.edsoo.ru/ff0a0c10

bubmnorexa IIOK
https://m.edsoo.ru/ff0a0fee

17

Jlaboparopnas paborta
«OmnpeneneHne MIOTHOCTH
TBEPAOTO TEIA»

18

Pentenune 3aa4u no teme
"ITmoTHOCTHE BemiecTna'

bubmmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuila Kak XxapakTepUCTHUKa
B3auMojiercTBus Ten. Cua
ynpyroctu. 3akoH ['yka

20

21

JlabopaTopHast paboTa
«M3yyeHne 3aBUCUMOCTH
pacTsokeHus (Iedopmariim)
IIPY’KAHBI OT IPUIIOKEHHON
CHUJIBD)

SBneunne tarorenus. Cuia
TAXKECTH



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

CBs3b MCXKOY CHJION TSIKECTH

99 1 Maccoi Tena. Bec tena. but6mmoreka [IOK
Pemienue 3ama4 o Teme https://m.edsoo.ru/ff0al778
"Cuna tsxkectu"
Cwuna TSDKeCTH Ha 170.4
23 IJIaHEeTax. (I)I/I:;I/Iq(fcrl)(fe Bubmmorexa [IOK
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKH TUTAHET
24 Wsmepenue cun. JlunamomeTtp bubmioreia LIOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocth bubmmorexa LHOK
https://m.edsoo.ru/ff0al778
CiiokeHue aByX Cul,
HaIpPaBJIEHHBIX IO OJTHOU bubmnorexa IJOK
26 . .
npsMoii. PaBHOIelicTBYIOTIIAs https://m.edsoo.ru/ff0ala70
CHII
97 Pemenue 3agau 1o reme
"PaBHoneiicTByrOMmAs cui"
Tpenue cKoIbXEHUS U
28 T;)GHI/IC nokosi. Tpenue B Bubmiorexa LIOK
https://m.edsoo.ru/ff0alb9c
MIPUPOJIE U TEXHUKE
JlaGopaTtopnas pabota
«M3yyeHne 3aBUCUMOCTH
29 CHJIBI TPEHUS CKOJIBXKEHUS OT bubnuoreka [JOK

CHUJIbI JABJICHUS U XapakTepa
COITPUKACAOLIUXCS
ITIOBEPXHOCTEN

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

30

31

32

33

Pemenue 3a1au Ha
olpesiesieHHue
PaBHOJECHCTBYIOIIEH CHIIBI

Pemenue 3anau no remam:
«Bec Tenay, «'padudeckoe
nzo0paxeHue cuiny, «CUibm,
«PaBHOIEUCTBYIOIIAS CHID)

KonTponbHas padora no
TeMaM: «MeXaHu4eckoe
JBIDKEHHEY, «Macca,
IJIOTHOCTHY, «Bec Tenay,
«I"paduueckoe n3obpakeHue
cum», «CUIIBI»

JaBnenune. CriocoObl
YMEHBIIICHUS ¥ YBEIIMUCHHS
JTABJICHUS

but6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

bubmmoteka [IOK
https://m.edsoo.ru/ff0a20a6

34

35

JlaBienue raza. 3aBUCUMOCTb
JTaBJICHUS Ta3a OT 00BEMA,
TEeMITepaTypPhl

Ilepenaua naBneHus
TBEPABIMU TEIAMH,
JKUJKOCTSIMH U Ta3aMH. 3aKOH
ITackans

bubmmoteka [IOK
https://m.edsoo0.ru/ff0a2376

bubmoreka [IOK
https://m.edsoo.ru/ff0a25b0

36

JlaBieHue B )KUIKOCTHU U rase,
BBI3BAaHHOE JECHCTBUEM CHUJIbI
TSHKECTH

bu6nunoreka LIOK
https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

Pemenue 3amau mo teme

37 «JlaBneHne B KUIKOCTU U bubmorexa [IOK
https://m.edsoo.ru/ff0a2826
rase. 3akon [Tackasi»
38 CooOmaronuecs: COCyabl bubamorexa HOK
https://m.edsoo.ru/ff0a2970
39 ['mnpaBnuyeckuii mpecc bubmioreia LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopaeBoi
JKUJKOCTHBIN HAcOC
Atmocdepa 3emnn. [Ipuunnb
CYIIIECTBOBAHHUS BO3AYIITHOMN
41 000J109KH 3eMITH. bubmmoreka [IOK
3aBUCHUMOCTH aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JTABJICHUS OT BBICOTHI HaJl
YPOBHEM MOPS
42 Bec Boznyxa. ATmMmocdepHoe bubnunoreka [IOK
JIaBIICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHoro bubnmnoreka LIOK
nasienus. OnbiT Toppuuernu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 JIaBJICHUS OT BBICOTIj)HIZUI bubmorera [OK
https://m.edsoo.ru/ff0a2fc4
YpOBHEM MOPSI
bapomerp-anepou.
45 ATPI:/IOC(I):pHOGPI[aB)JIIeHHe Ha Bubmmorexa HOK
https://m.edsoo.ru/ffO0a2fc4
Pa3IUYHBIX BBICOTAX
46 Pemenue 3amau no treme "



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

47

48

Atmocdeproe naBneHue"

JlercTBUE )KUIKOCTH U rasza

Ha IIOT'PYKCHHOC B HUX TCJIO.

Apxumenosa cuia

Jlaboparopnas padota
«Omnpenenenue
BBITAJIKMBAIOIIEH CHJIBI,
JICUCTBYIOIIEH Ha TETO,
MOTPY>KEHHOE B JKUJKOCTH

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3276

but6mmoreka [JOK
https://m.edsoo.ru/ff0a33fc

49

50

Jlaboparopnas pabota 1o
teme «MccnenoBanue
3aBHCHMOCTH Beca Tella B
BOJIe OT 00BEMA
MOTPY)KEHHOU B KUKOCTh
YacTH TeJIay

IlnaBanue Ten

bubmnorexa IJOK
https://m.edsoo.ru/ff0a3514

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas paborta
"KonctpyupoBanue
apeoMeTpa Ui
KOHCTPYUPOBAHUE JIOJKH U
oIpeJieJieHue €€
rpy30noabEMHOCTH"

52

Pemntenue 3amad mo reMam:
«I1naBanue cynos.
BosznyxorutaBanuey,
«JlaBneHne TBEpABIX TEI,

bubmmoreka [IOK
https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

53

J)KHUJIKOCTEH U Ta30B»

KonTponbHas paborta o teme
«/laBneHue TBEpABIX TEN,
JKUIKOCTEHN U
ra3zoB»/Bcepoccuiickas
npoBepouHas paboTa npu
IIPOBEICHUU C
UCII0JIb30BAHUEM
KOMITBIOTEpA

54

55

Mexanuyeckas paboTa

MomtaocTts. Enuaniiet
MOII[HOCTH

bubmnorexa IJOK
https://m.edsoo.ru/ff0a3f82
bubmnorexa IJOK
https://m.edsoo.ru/ff0a3f82

56

57

VYpoxk-uccnegoBanue "Pacuér
MOIIHOCTH, PA3BUBAEMON NP
noanémMe 1o JiecTHure"

IIpoctsle MexaHn3MBbl. Ppruar.
PaBHOBecue cuit Ha peruare

58

59

Pbruaru B TexHuke, ObITY U
npupoje. JlabopaTtopHas
pabota «MccnenoBanue
YCJIOBUHM PaBHOBECHUS
pprayara»

Pemenue 3agau mo reme
«YCIIOBHSI paBHOBECUS
pbryara»

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

60

Koaddurment monesnoro
NEHCTBUSL MEXaHU3MA.
Jlabopartopnas padota
«3mepenne KIIJ{
HaKJIOHHOM MIJIOCKOCTH

0.5

61

62

Pemenue 3amad mo reme
"Pabota, momHOCTH, KIT/"
Mexannyeckas SJHEprus.
Kunernueckas u
MOTEHIMATbHAS SHEPT U

bubmnorexa LIOK
https://m.edsoo.ru/ff0a4c48

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs
MEXaHUYECKON YHEPTUU

YPOK-3KCIIEpPUMEHT IO TEME
"IKCIIepUMEHTAIBHOE
onpeaeeHne N3MEHEHUS
KUHETUYECKON U

ITOTEHIIMATIbHON SHEPIUHU IPH

CKATBhIBAHUM TEJIA O
HAKJIOHHOU IJIOCKOCTH"

Konrtponpnas pabora mo teme

«PaboTa 1 MOIIIHOCTE.
Oueprusi»/Bceepoccuiickas
npoBepovHas padoTa mpu
NPOBEICHUU Ha OyMaKHOM
HOCHUTETIE

PesepBHrlit ypok. Paborta c
TEKCTaMH 10 TEMe

bubmnorexa IJOK
https://m.edsoo.ru/ff0a4360

but6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

67

"MexaHudeckoe qBrxeHue"

PesepBubiit ypok. Pabota ¢
TeKkcTaMu 1o Teme "JlaBiieHue
TBEPJBIX TEN, )KUAKOCTEH U
razoB"

but6mmoreka [JOK
https://m.edsoo.ru/ffO0a4ffe

68

PesepBubiit ypok. Pabota ¢
TekcTamu 1o Teme "Pabora.
MomnocTts. OHeprus"

OBUIEE KOJIMYECTBO HACOB
I10 ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ffe

YYEBHO-METONYECKOE OBECITIEYEHUE OBPA3OBATEJIBHOTO
MMPOIIECCA
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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3MKe Ha YypOBHE OCHOBHOIO OOIIEro 0Opa30BaHHs COCTaBJIEHA Ha
OCHOBE TOJIOKEHHUI U TpeOOBaHMI K pe3ysbTaTaM OCBOCHHS Ha 6a30BOM YPOBHE OCHOBHOM
oOpazoBarenbHOI mporpammebl, mpeactaBieHHbIx B GI'OC OO0, a Ttakxke ¢ ydérom
benepanbpHOl paboueit mporpaMmbl BocnuTaHus ¥ KoHuenmuu mpenogaBaHus y4eOHOTO
npeamera «Dusnkay.

Copepxanue mnporpaMMbl 1o  (U3MKE  HampaBleHO Ha  (OPMHUPOBAHHE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYarOIIMXCS W OpraHU3alluio U3ydeHHs (U3UKUA Ha
NEeSITeTLHOCTHOM OCHOBE. B mporpamme mo ¢pu3nke yUYUTHIBAIOTCS BO3MOXKHOCTU y4€OHOTO
npeamera B peanuzanuu TpedoBaHuit ®I'OC OOO K mMIaHUPYEMBbIM JIMYHOCTHBIM H
METanpeIMETHBIM  pe3ylbTaTaM  OOydYeHHs, a TakkKe MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYUYHBIX YYEOHBIX MIPEIMETOB HAa YPOBHE OCHOBHOI'O 00IIIET0 0Opa30BaHUSI.

[Iporpamma 1o ¢u3uKe ycTaHaBIMBAET paclpeneieHrue y4eOHOro MmaTrepuana Io
rojaM oOydeHus (IO Kjiaccam), MpeajaraeT MpPUMEPHYIO IMOCJIEI0BATEIbHOCTh HM3YUYEHUS
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTIO COAECPKAHUSA W Y4ETE BO3PACTHBIX
0COOEHHOCTEN 00yJarOIIUXCHA.

[Iporpamma mno ¢usuke pa3paboTaHa ¢ IEJbIO OKa3aHUST METOAMYECKOW MOMOIIU
YUHUTEIIO B CO3JJaHUU pabouelt mporpaMMBbl IO Y4eOHOMY MpeIMETY .

dusnka SBISETCA CUCTEMOOOPA3YIOIMM JUIs ©CTECTBEHHOHAYYHBIX YYEOHBIX
IPEeIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI JieKaT B OCHOBE MPOLECCOB U SIBICHHIA,
U3y4aeMbIX XUMHEH, Ononoruei, acTpoHoMuel U Gu3nveckoit reorpadueii, BHOCUT BKJIA] B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, TMpEeAOoCTaBisieT Haubonee sCHble 00paslibl
NPUMEHEHHUS HAay4YHOT'O METOJa IO03HAHMS, TO €CTh CHoco0a MOJIy4eHHsI JOCTOBEPHBIX
3HAaHUM O MUDE.

Oana w3 TrHaBHBIX 3a7a4  (U3MYECKOro o00pa3oBaHUS B CTPYKType 0OIIero
o0Opa3oBaHUsl COCTOUT B (DOPMHPOBAHUU E€CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpeca K
HayKe Yy 00y4arommxcs.

Nzyyenne ¢uzuku Ha 06a30BOM YpOBHE IMPEAINONAraeT OBJIaJCHUE CIEAYIOUUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYI0 TPAMOTHOCT:

® Hay4HO OOBSICHSTH SIBIICHUS;

® OIICHMBATH U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIICIOBAHUS;

® HHTEPIPETUPOBATH JaHHBIE U MCIOJIb30BATh HAYYHBIE J10KA3aTEIbCTBA IS
MOJIyYEHUS BHIBOJIOB.

Lenn m3ydeHus (U3MKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs OIpe/eieHbl B
Konnenmmuun  mpenonaBanus ydebHoro mnpeamera «®Dusmka» B 00pa3oBaTENbHBIX
opranuzanusax Poccuiickoit @eneparnuu, peaau3yronix OCHOBHBIE 00IIeco0pa3oBaTelbHBIC
MpOrpamMMbl,  yTBEPKAEHHOM pemeHneM Koierunm MuHHCTEPCTBA  IIPOCBELICHUS
Poccwuiickoit ®enepanuu (mporokon ot 3 nexadps 2019 r. Ne [TK4BH).

Hesn u3yvyenust pu3uKu:



e [pUOOPETEHHE WHTEpPEca U CTPEMJICHUS OOYYAIOIIMXCS K HAYYHOMY H3YUYEHHIO
MPUPO/BI, Pa3BUTUE UX UHTEIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
® pa3BUTHE MPEACTABICHUA O HAYYHOM METOAE MO3HaHWS U (HOpPMHpPOBAHUE
HCCIJIEI0BATENBCKOT0 OTHOIIEHUS K OKPY>KAIOIIUM SBJICHUSM;
e (opmupoBaHME HAYYHOTO MHPOBO33PEHMS Kak pe3yJbTaTa HM3yYEHUS OCHOB
CTpOEHUSI MaTepUH U (PYHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;
e (QopmupoBaHUE TpEACTABICHUA O poiu (QU3MKK U1 Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA;
® pa3BUTHUE MPEACTABICHUNA O BO3MOXHBIX cepax Oyayuiell npodeccruoHanbHON
NeSITEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATrOTOBKA K JalibHEWIIeMy OOYy4YEHHIO B
3TOM HaIlpaBJICHUU.
JlocTkeHue 3THX Leled mporpamMmbl 1Mo (U3MKE Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3zoBaHusl 00€CTICUNBACTCS PEIICHUEM CIEAYIONINX 3a/4a4:
® [pUOOpPETeHHE 3HAHMM O JAUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, SJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
® [pUOOpPETEHHE YMEHUN ONHUCHIBATH M OOBSICHATH (U3UYECKUE SBJICHHUS C
UCIIOJIb30BAHUEM TOTYYCHHBIX 3HAHUMN;
® OCBOCGHHME METOJIOB pEUICHUS MPOCTEHIIMX Pacu€THBIX 3aJlad C HCMOJIb30BaHUEM
(du3nuecKux Mojiesell, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;
® pa3BUTHE YMEHUN HaAONI0JaTh MPUPOJHBIC SBJICHUS U BBIIOJHATH OIBITHI,
nabopatopHble pabOThl M AKCIIEPUMEHTANIbHBIE UCCIEAOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENbHBIX PUOOPOB;
® OCBOEHHE MPUEMOB palbOTHI C MHPOpMAIUEN (PUZNUECKOTO COJEPKAHUS, BKITHOYAS
UH(POPMALIUIO O COBPEMEHHBIX JOCTHXKEHUAX (U3MKH, aHAIU3 U KPUTHUYECKOE
OlICHMBaHUE MH(POPMAIIUU;
® 3HAKOMCTBO cO cdepamu MpodeccuoHANbHONW AEATeTbHOCTH, CBS3aHHBIMU C
(U3HUKON, W COBPEMEHHBIMHU TEXHOJIOTMSIMH, OCHOBaHHBIMU Ha JOCTHIKCHMSIX
(bu3nuecKol HAyKH.
Ha wusyuyenue ¢usuku (0a30BBIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro
obOpazoBaHus oTBOIUTCS 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJle0), B 8 Kiacce —
68 uacoB (2 wyaca B Hememwo), B 9 kmacce — 102 wyaca (3 uwaca B HeAenmw).

[IpennaraeMplii B mporpaMMe 1o (U3MKe IepeyucHb Ja0opaTOPHBIX PadOT M OIBITOB
HOCHT PEKOMEHJIATEIbHBIA XapaKTep, YUUTEIb JejacT BHIOOP MPOBEICHUS JIA0OpATOPHBIX
paboT M ONBITOB C YYETOM HHAMBHAYAIbHBIX OCOOCHHOCTECH O0OYyYaronuxcs, CITHUCKa
IKCIIEPUMEHTANIBHBIX 3aJlaHWM, TpeajaracMbIX B paMKax OCHOBHOI'O TOCYJIapCTBEHHOTO
dK3aMeHa 1o (hHU3HuKe.



8 KJIACC

Pa3zpnen 6. TensioBble siBJICHUA.

OCHOBHBIE TOJIOKEHHSI MOJEKYJISIPHO-KUHETHUECKOM TEOPUU CTPOEHHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJI. ONBITHI, OATBEPAKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKOU TEOPHUH.

Mopnenn  TBEpHOro, KHAKONO M Tra3o00pa3HOrO  COCTOSIHMM — BeEIIecTBa.
Kpucrannuueckue u amopgubie tena. OObsCHEHHE CBOWCTB ra3oB, KMJIKOCTEH U TBEPIBIX
TE€JI Ha OCHOBE IIOJIOKEHUN MOJIEKYJISIPHO-KMHETHYECKOM Teopun. (CmauMBaHHEe U
KalWUIAPHBIE SBJICHUS. TemIoBOe pacCIIMpEeHNE U CKATHE.

Temmneparypa. CBs3b TeMmepaTrypbl CO CKOPOCTBIO TEIJIOBOTO JIBM)KEHHMS YAaCTHIIL.
BuyTtpennsisi sHeprus. CrnocoObl M3MEHEHHMs BHYTPEHHEH SHepruu: Teruionepenadya u
coBepliueHue padoTsl. Bupl Temnonepenayu: TemIONPOBOAHOCTh, KOHBEKIIHS, U3JIyYECHHUE.

KonunuectBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TenaooOMeH U TEmIoBoe
paBHOBecue.  YpaBHeHME  TeruioBoro  Oamanca. [lmaBieHne U OTBepAeBaHUE
KPUCTAJUIMYECKUX BELIECTB. YJelbHas TemioTa IuiaBieHus. IlapooOpa3zoBanue u
koHgeHcauus. Mcnapenune. Kunenue. YaenbHas TeroTa napoodpazoBaHus. 3aBUCUMOCTb
TEeMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO JAABJICHUS.

Brnaxuocts Bo3myxa.

DHeprus TOIUIMBA. Y JieJIbHAs TEII0Ta CTOPAHMUSL.

[Mpunnuner padotsl TeroBbix nsurareneid KIIJ[ TemmoBoro nsurartens. TeruioBbie
JBUTATEIIN U 3alUTa OKPYKAIOLIEH CPENIbI.

3aKOH COXPaHEHUs U IIPEBPALLEHUS YHEPTUU B TEILUIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JABMKEHHUSL.

2. Habmoaenue nuddysum.

3. HaOmroneHue sSBICHHI CMAaYMBaHUS U KaWUISIPHBIX SIBJICHUH.

4. HaOmoeHre TeIIoBOTO PACIIUPSHHS TE.

5. M3MeHeHuWe MAaBleHWS Tra3a MNP H3MEHEHWHM O0bEMa M HArpeBaHWHM WA
OXJIQXKJICHUH.

6. IlpaBuia u3MepeHUs TEMIIEPATYPHI.

7. Bugpl Temonepenayy.

8. OxyaxkJaeHue Mpu COBEPIICHUN PAOOTHI.

. HarpeBanue nipu coBepiieHrH pabOThl BHEIITHUMH CHUIIaAMHU.
10 CpaBHeHHE TEIIIOEMKOCTEH Pa3IMYHBIX BEIIIECTB.
11. HaOmroieHue KUIeHus.
12. HaG:roieHre MoCcTOsSTHCTBa TEMIIepaTyphl TIPH IJIaBJICHHUH.
13. Moaenn TEIIOBLIX JIBUTATENIEH.
Jlabopamopuuvie padbomel u onvitmol.
1. OmbITH MO OOHAPYKEHUIO TEHUCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHS.
2. OmbITHI IO BRIPAIIMBAHUIO KPUCTAIUIOB TIOBAPEHHOM COJIM WITH caxapa.



3. OnbITel N0 HAOJIIOJEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH M TBEPIBIX
TeJ.

4. OmpeneneHue JaBieHUs BO3Ayxa B OAJUIOHE MIIPHULIA.

5. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH JIaBJIEHUS BO3AyXa OT €ro o0béma U
HarpeBaHus WINA OXJIAKICHUS.

6. IlpoBepka rumoTe3sl JTUHEHHON 3aBUCUMOCTH [UIMHBI CTOJOMKA KHUAKOCTH B
TEPMOMETPUUECKON TpYOKe OT TeMIepaTyphbl.

7. HabGmonenue n3MeHeHus: BHyTPEHHEH SHEPTUU Teja B pe3yJibTaTe TeIIonepeaadn
1 paOOTHl BHEUTHUX CHJL.

8. HccnenoBanue sBJIEHHS TEIJIOOOMEHA IMPU CMEIIMBAaHUU XOJIOAHOW U TOpsiuein
BO/IBL.

9. OmpezaeneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW INpHU TEINIOOOMEHE ¢
HarpeTbiM METANINYECKUM LIUINHAPOM.

10. Onpenenenue y1eapHON TEMIOEMKOCTH BEILIECTBA.

11. MccnegoBaHue mpolecca UCnapeHus.

12. OnpeneneHne OTHOCUTENBHON BJIAXKHOCTH BO3/1yXa.

13. Onpenenenue y1eapHOM TEMIOTHI IIJIaBJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuszanus Ten. JBa poma DIEKTpUYECKUMX  3apAnoB. BzaumonelictBue
3apsKeHHBIX Tel. 3akoH KynoHa (3aBUCHUMOCTh CHJIBI B3aUMOJICUCTBHSI 3apSKEHHBIX TEJ OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSHUS MEXIY TEIaMu).

Onektpuueckoe  nosie.  Hampsok€HHOCTh — 3nekTtpuyeckoro  moia.  I[IpuHnun
CYNEPHO3UIIUH JIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsaoB. DJIEMEHTAPHBIN AiekTpuueckuil 3apsa. CtpoeHue
atoma. [ IpoBOIHUKYM U AUAIIEKTPUKHU. 3aKOH COXPAHEHUs dJIEKTPUYECKOro 3apsija.

DJIEKTPUUECKUI TOK. YCJIOBHUSl CYIIECTBOBAaHUA BJEKTPUUYECKOro TOKa. VcTouHMKHM
MOCTOSIHHOTO TOKa. [IeHCTBUS AIEKTPUYECKOTO TOKa (TEIIOBOE, XUMUYECKOE, MATHUTHOE).
DJIEKTPUUYECKUI TOK B JKUJIKOCTAX U ra3ax.

Onektpuueckass uenb. Cuna Toka. JnekTpuueckoe HampspkeHue. ConpoTUBIIEHUE
IIPOBOJIHUKA. YJIEIbHOE CONPOTHUBJIIEHUE BellecTBa. 3akoH OMa s yyacTKa LEMH.
[TocnenoBarenbHOE U MapaIeIbHOE COETUHEHUE TPOBOIHUKOB.

PaGota u MomiHOCTh 37eKTpuYecKkoro Toka. 3akoH Jlxoymns—JIeHma. DneKkTpudeckue
I[ENU U TOTPEOUTENH IIEKTPUIECKOM SHepruu B ObITy. KopoTkoe 3ambikaHuMe.

[TocTosiHHbIE MarHUTHl. B3anMmonelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MoJie.
MarnuTHoe nose 3eMJIM U €ro 3HaueHue AJs Ku3HU Ha 3emuie. OnbIT DpcTeaa. MarautHoe
MOJIE DJIEKTPUYECKOro ToOKa. [IprMeHeHue J3JIEKTpOMarHuToB B TeXHHKE. JlencTBue
MarHuTHOTO TIOJISi HAa TPOBOJHUK C TOKOM. OJIEKTPOJBUraTedb IOCTOSHHOTO TOKA.
Hcnonb3oBanue 31eKTpoABUTaTENEN B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanes. SBneHue snaekTpoMarHuTHOM wuHAYKOUU. [IpaBmio JleHua.
Onextporeneparop. CrocoObl MOMYYEHUS DJICKTPUYECKOW SHEPTruu. DIEKTPOCTAHIIMU Ha
BO300HOBIIIEMBIX ICTOYHHUKAX YHEPTUH.



JHemoncmpayuu.

DneKkTpuszanus Tell.

JIBa pojia 3NEKTPUUECKUX 3apsI0B M B3aUMOJACHCTBUE 3apsHKEHHBIX TEI.
YCTpOUCTBO U ACUCTBUE IIEKTPOCKONA.

DneKkTpocTaTuyecKass MHIYKIIHS.

3aKOH COXpaHEHUS AIIEKTPUUECKUX 3apsI0B.

[IpoBOAHWKY W TUIIEKTPUKH.

MonennpoBaHre CUIOBBIX JIMHUHN AJIEKTPUYECKOTO MOJIS.

O NV kwWDNRE

HcTounnkn NOCTOSTHHOTO TOKA.

. JleMcTBUA 2IEKTPUYECKOTrO TOKA.

10. DAEKTPUYECKHUI TOK B 5KUIKOCTH.

11.T a30BbIi1 pa3ps.

12. I3mMepeHue CUIIbl TOKa aMIIEPMETPOM.

13. I3mepeHue JIeKTPUIECKOTO HAMIPSKEHUSI BOJIBTMETPOM.

14.Peocrar 1 Mara3uH CONpPOTUBIICHUI.

15. BzaumoaeiicTBrE ITOCTOSHHEIX MAarHUTOB.

16. MoaennpoBaHue HEBO3MOXKHOCTH PA3CIICHUS MTOJKOCOB MarHuTa.

17. MonenupoBaHuE MAarHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB.

18. OnwIT Dpcrena.

19. MarnuTHoO€ 10Jie TOKa. DJIEKTPOMArHmr.

20. JleficTBME MAarHUTHOT'O I10JI1 HA IPOBOJAHUK C TOKOM.

21. DEeKTpOABUTATEIb IOCTOSHHOIO TOKA.

22.VccnenoBanue BJIEHUS JIEKTPOMAarHUTHOM MHIYKIIMH.

23. OnbiTel Dapajes.

24.3aBUCUMOCTh  HallpaBJIEHHWs  HMHAYKIMOHHOIO TOKa OT  YCJIOBUH  €ro
BO3HUKHOBEHHS.

25. DIeKTpOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamopuusie pabomel u onvimol.

OnbITHI IO HAOIIOICHUIO JIEKTPU3AIUH TEJI UHIYKIMEH U MPU COMPUKOCHOBEHUH.

HccnenoBanne 1eicTBUS AIEKTPUUECKOTO MOJI HA IPOBOJHUKHU U JTUAJIEKTPUKH.

COopka u npoBepka paboThI IEKTPUIECKON 1[ETTH MOCTOSIHHOTO TOKA.

N3mepenue u peryimpoBaHue CUIbI TOKA.

N3mepenue u peryinpoBaHue HaAIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa, HIAYIIErO Yepe3 pe3UucTrop, OT

COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOPE.

AR AN S

7. OnbIThl, JAEMOHCTPUPYIOUIUME 3aBUCUMOCTH DJIEKTPUYECKOTO COMPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOLIA U MOIEPEUYHOI0 CEUECHUS U MaTepHaa.

8. IIpoBepka npaBuiia CIOXEHHUS! HANPSIXKEHUM MPU MOCIEA0BATEILHOM COSAUHEHUHN
JBYX PE3UCTOPOB.

9. IlpoBepka mpaBuja i CHIIbI TOKa MPU NapajyIeIbHOM COCIMHEHUH PE3UCTOPOB.

10. Onpenenenne paboOThI AITEKTPHUECKOTO TOKA, WAYIIETO Yepe3 Pe3UCTop.



11. OnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

12.WccnenoBaHne 3aBUCHMOCTH CHJIBI  TOKA, HAYLIEr0 4Yepe3 JaMIO4Ky, OT
HaIIpsDKEHUS Ha HE.

13. Onpenenenne KII1J[ HarpeBarens.

14. MccnenoBaHue MarHuTHOTIO B3aUMOJEHCTBHS TOCTOSIHHBIX MarHUTOB.

15.M3ydyeHre MarHuTHOTO TMOJISI MOCTOSHHBIX MAarHUTOB NpU MX OOBEIWHEHUU U
pa3acIICHUN.

16. UccnenoBanue OEHCTBUS MIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.OnbITEl, NEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIBI B3aWMOJCHCTBHS KATYIIKH C
TOKOM M MarHuTa OT CWJIbI TOKA U HAIIPABJICHHUs TOKA B KaTyLIKE.

18. 3yueHne neicTBUS MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.

19. KoHCTpyupoBaHue U U3ydeHHE pabOThl 3JIEKTPOIBUTATEIS.

20. M3mepenue KII/I a51eKTpoaBUraTeIbHON yCTAaHOBKH.

21. OnBITHI 110 MCCIIEIOBAHUIO SIBICHUS JIEKTPOMAarHUTHON MHIYKIIUN: UCCIEA0BaAHUE
W3MEHEHUI 3HAYECHUS Y HAIIPaBJICHUs] MHAYKIIMOHHOTO TOKa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IPOI'PAMMBI 110 ®U3BUKE
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUSA

N3ydyenne ¢Qu3MKu Ha YpPOBHE OCHOBHOIO OOIIEro OOpa30BaHMs HANpaBlIEHO Ha

JOCTH)KEHHE  JUYHOCTHBIX, METAalpeIMETHBIX M  MPEAMETHBIX  00pa3oBaTEIbHBIX
pE3yJIbTATOB.

B pesynbrare u3ydeHus (U3MKM Ha ypOBHE OCHOBHOTO 00Imiero oOpa3oBaHUS Y

oOyyarorierocst OyayT cqopMHUpPOBaHbI CIEAYIONIUE JUYHOCTHBIE PE3YJIbTAThl B UACTH:

1) naTpHOTHYECKOr0 BOCIUTAHHUS:

- TPOSABJICHUE HWHTEpPECa K HMCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3nuecKol HayKH;

- [ICHHOCTHOE OTHOIIEHUE K JOCTUKEHHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpaskKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYUMBIX H
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C IPAKTUUYECKUM MPUMEHEHUEM JOCTHURKEHUN PU3NKH;
- OCO3HAHUE BAXKHOCTU MOPAIBHO-3TUYECKUX ITPUHLIUIIOB B IESITEIBHOCTH YUEHOTO;

3) 3cTeTMYeCKOro BOCIIMTAHUSA:

- BOCIpHUATHE JCTETHMUECKUX KayecTB (U3NYECKON Hayku: e€ TrapMOHUYHOTO
IIOCTPOEHMSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MIO3HAHUSA:

- OCO3HAHME LEHHOCTU (PU3NYECKON HaAyKH KaK MOIIHOI'O HHCTPYMEHTAa NO3HAHUS MUPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTH, BaXKHEUILEH COCTABIAIOIIEH KyJIbTYPBI;

- pa3BUTHE HAyyHOW J0OOO3HATEIBHOCTH, HWHTEpeca K  HCCIEJOBATEIbCKON
NESITEIIBHOCTH;

S) popmupoBanus KyJIbTYPbI 310POBbSI M IMOLHOHAJIBHOI0 0JIAr OOy YHA:

- OCO3HaHHUE IIEHHOCTH 0e30MacHOro odpas3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, Ba)XKHOCTH NpaBHJ O€30MacCHOro IOBEAECHUS Ha TPAHCIOPTE, Ha J0pOrax, ¢
3JIEKTPUUECKUM U TEIJIOBBIM 00OPYZOBaHUEM B JOMAIIHUX YCIOBUSX;

- c(OopMHpPOBAHHOCTh HaBbIKAa peQIIeKCHHU, NMPU3HAHUE CBOErO IpaBa Ha OLIMOKY U
TaKOIo € MpaBa y APyroro 4ejoBeKa;

6) TPy10BOr0 BOCIUTAHUSA:

- QAKTHBHOE Yy4YacTHME€ B pEUICHMM NPAKTUYECKHX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHM3aluy, Tropoja, Kpas) TEXHOJIOTMYECKOW M COLMaIbHON
HaNpaBJICHHOCTH, TPEOYIOUUX B TOM YHCIe U (PU3NUECKUX 3HAHUM;

- HHTEpEC K MPAKTHYECKOMY M3yUYCHHIO podeccuil, CBI3aHHBIX C (PU3HKOI;

7) 3KOJIOrH4eCKOro BOCIIUTAHHUSA:

- OpUCHTAallMs Ha NpUMEHEHHE (PU3UYECKUX 3HAHUU JUIs pelieHus 3agad B oliacTu
OKpyXarolle cpeapl, IJJAHUPOBAHMUS IOCTYIIKOB M OLEHKM HX BO3MOXHBIX
MOCJIEACTBUM JUISl OKPYIKAIOIIEN CPEBL;

- OCO3HaHHUE TI00ALHOTO XapaKTepa dKOJIOTUYECKUX MPOOJIeM U IMyTeH UX pelIeHHUs;



8) ajanTanum Kk U3MEHAIHUMCS YCJIOBUSIM COIMAJIbHONH M MPUPOIHOI Cpeabl:

- TOTpeOHOCTh BO B3aWMOJCHCTBUHM MPHU BBIMOJHEHUU MCCIEIOBAHUM M TPOEKTOB
(hu3MUeCcKO HAMIPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHUX;

- TIOBBIIICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JACSITEIbHOCTD;

- IOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM uucie (HOPMYIUPOBATH HJIEH,
TIOHSATHUS, TUTIOTE3bI O PU3NMUECKUX O0BEKTAX U SBIICHUSIX;

- OCO3HaHHE ACPUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCTH (DU3HKY;
- TUTAHUPOBAHKUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (DU3UUYECKUX 3HAHMI;

- CTpEeMJICHHE aHaJM3UPOBAaTh W BBISBIATH B3aMMOCBSI3M TPHUPOJBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCTIOIb30BaHUEM (DU3MUECKUX 3HAHUI;

- OIICHKAa CBOUX JACHCTBUI C y4€TOM BIIMSIHUS Ha OKPYXAIOIIYI0 CPEay, BO3MOXKHBIX
ri100aabHBIX MOCJIEICTBHIA.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBO€HHS MpOrpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOILEro

oOpazoBaHusl y oOyuaromierocs OyAayT copMUpOBaHBI MeTampeAMeTHbIE Pe3yJbTaThl,
BKJIFOYAIOIIE TTO3HABATEIbHBIC YHUBEPCAIbHbIC Y4YCOHBIC JCHCTBHS, KOMMYHHUKATHBHBIC

yHUBEpCaJIbHbIE Y4eOHbIE NIeUCTBUSI, pEryIsITUBHBIC YHUBEPCAIbHbBIE YUeOHbIE ACHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YueOHbIe AelCTBUS

Ba3oBnle Jjornueckue qeiicTBUA:

® BBISBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK 0OBEKTOB (SIBJICHUN );

e YyCTaHaBJIMBATh CYIIECTBCHHBIH MpPH3HAK KJIACCH(PHUKAIMU, OCHOBAHHS JUIS
000011IeHNS U CPAaBHCHHS;

® BBIABIIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCMaTPUBACMbIX (aKTax, JTaHHBIX
U HAOJTIOJICHUSX, OTHOCSIIUXCS K (DU3UUCCKUM SIBJICHUSM;

® BBIABIIATH NPHUMHHO-CIICACTBEHHBIC CBS3U MPU M3yUYCHUN (QU3HUCCKHUX SBJICHUN W
IPOIIECCOB, JieJaTh BBIBOJBI C MCIOJIb30BAHUEM JCIYKTUBHBIX W WHIYKTHBHBIX
YMO3aK/TIOYCHHH, BBIIBUTATh THITOTE3bI O B3aMMOCBS3SIX (PU3NUCCKUX BEIIMYHUH;

® CaMOCTOSATEJIBLHO BBIOUPATh CIOCOO pelIeHus y4eOHOM (u3nYecKor 3aaaun
(cpaBHEHHME HECKOJBKHX BapHaHTOB PEIICHHMS, BHIOOP HauOoJIee IMOAXOJMSIIETO C
y4ETOM CaMOCTOSITCIIBHO BBIICJICHHBIX KPUTCPUEB).

Ba3oBnle uccienoBareLCKHe JeiicTBHA

® HCIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEIHLCKHN HHCTPYMEHT TO3HAHUS,

® [POBOJUTH II0 CaMOCTOSTEIIbBHO COCTaBJICHHOMY IUIaHYy OIBIT, HECJIOXKHBIN
(hU3UYECKUN SKCTICPUMEHT, HEOOJIBIIIOE UCCIIET0BaHNE (PU3UIECKOTO SBJICHHS;

® OIICHMBaTh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HMH(OPMAIHIO, MOJYYCHHYIO B
XOJI€ UCCIICJIOBAHMS MIIA SKCIIEPUMEHTA,



CaMOCTOSITEIbHO  (OpMYNIHpPOBaTh OOOOIIEHUST W BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOICHUS, OTIbITA, HCCIIEOBAHMUS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE (PU3UUYECKUX MPOIIECCOB, a
TaK)K€ BBIIBUTATh MPEAMNONOXKEHUS 00 UX PAa3BUTHM B HOBBIX YCIOBHUSIX U
KOHTEKCTax.

Patora ¢ undopmanmueii:

MPUMEHSTh Pa3IUYHbIE METOJbI, MHCTPYMEHTBI M 3aIllpOChl MPH MOUCKE U OTOOpE
uHQOpMAlMM WJIM JaHHBIX C YYETOM MPEIIOKEHHOM yueOHOH (u3nueckon
3a]1auH;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh M  UHTEPIPETUPOBATH  HHPOPMAIUIO
Pa3IMYHbIX BUJIOB U ()OPM MPEICTABICHUS;

CaMOCTOSITEIbHO BHIOMpATh ONTUMANIbHYIO (OpMY IMpeAcTaBlieHUus WHGOPMALIUU U
WUTIOCTPUPOBATh PEIIaeMble 3a/1a4l HECJIOKHBIMU CXE€MaMHU, TuarpaMMaMy, HHOU
rpauKoi U UX KOMOMHAIIUSMH.

KoMmyHuKaTHBHBIEC YHHBEpPCAJIbHbIe Y4eOHbIe 1eiiCTBUA:

B XOJIc OOCYXJCHHS y4eOHOTO MaTepuaja, pe3yibTaToB JaOOPaTOPHBIX padoOT U
NPOEKTOB 3aJ1aBaTh BOIPOCHI MO CYIICCTBY OOCYXJTaeMOH TEMbI M BBICKA3bIBATh
WJICH, HAIICJICHHBIC HA pEIICHHE 3a7aud W TOJJCp)KaHuEe OJIarokeaaTeIbHOCTH
0OIIIeHNS;

COIIOCTABJISITh CBOM CYXICHHS C CYXICHHSAMHU JIDYTUX YYaCTHUKOB JHAJIOTa,
0OHAPYKUBATh Pa3IMUMEC U CXOCTBO IMO3UIINN;

BBIp@XKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUChMEHHBIX TEKCTaX;

nyOJIMYHO TIPEJACTABIATh PE3yJbTaThl BBITOJHEHHOTO (U3MYECKOrO OIbITa
(3KCTIIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

NOHMMATh M HCIIOJIB30BaTh IPEHMYIISCTBA KOMAHJIHOW M WHIUBUIyaIbHON
pabOTHI NP PEIICHUU KOHKPETHOU (DU3UUECKON MTPOOIIEMBI;

NPUHUMATh 1M COBMECTHOM JIeATEIBHOCTH, OPraHW30BBIBATH JCUCTBHS IO €6
JNOCTHIKCHHUIO:  paCIpelesaTh pOJIM, OOCYXIaThb TPOIECChI M PE3yJIbTAThI
COBMECTHOM pabOThI, 00001IaTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBITIOJTHATH CBOIO YacTh Pa0OThI, JOCTHUTash KAYECTBEHHOTO pe3ysbTaTra 1o CBOEMY
HAIPABJICHUIO U KOOPJIUHUPYS CBOU JACHCTBUSA C IPYTUMH YCHAMHU KOMaH/Ibl;
OIICHMBAaTh Ka4yeCTBO CBOEr0 BKJIaga B OOHIUH MPOAYKT IO KPHUTEPHUSIM,
CaMOCTOATEIBHO CHOPMYTUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBUA.

PerynsiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eiicTBUS

Camoopranuszanmsi:

BBISIBJIATH TIPOOJIEMBI B JKH3HCHHBIX M YYEOHBIX CHTYalUsIX, TPEOYIOIIHMX IS
pemeHus GU3NYeCKUX 3HAHUM;

OPHUEHTHPOBATHCS B PA3MYHBIX MMOJIX0JIaX MPUHITUS PEIICHUH (MHIWBUIYyaIbHOE,
MPUHATHE PEUICHUS B TPYTIIE, IPUHATUE PEIICHUIA TPYIIOi);



CaMOCTOSITEIbHO COCTAaBIISATh AJITOPUTM pEIICHUS (PU3NYECKON 3aJauyMl WU IUIaHa
HCCIIEZIOBAHUSA C YUYETOM HMEIOIIUXCSA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATH MpeJlaraéMble BApUAHThI PEIICHU;

JieNaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’lL, 3MOHHOHaJILHBIﬁ HHTEJJICKT:

JaBaTh AICKBATHYIO OLICHKY CUTYAllMU U NPEIararh IjlaH €€ N3MECHEHUS;
OOBSCHATh NMPHUYMHBI JTOCTHKEHUS (HEAOCTHXKEHHUS) PE3yJbTAaTOB JEATEIbHOCTH,
JaBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATENBHOCTh (B TOM YHCIE B XOJ BbIIOJHEHUS
(U3MYECKOr0 UCCIEIOBAaHUS WM IPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
W3MEHMBIIMXCS CUTYAlMH, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JpPYroro 4eioBeka B XOJ€ ClOpa WIM JAUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMaTb MOTUBBI, HAMEPEHUS U JIOTUKY JPYroro;

MpU3HaBaTh CBOE MPaBO Ha OIMMOKY MpH pelieHUuH (U3MUECKHX 3ajady WK B
YTBEPKACHUAX Ha HAYYHBIE TEMBI U TAKOE XKE MPABO JIPYTOro.

NPEJMETHBIE PE3YJIBTATBI

K KOHITY O6yquI/I$[ B 7 KJacce MPECAMCTHBIC PE3YJIbTAThI HA 0a3oBOM YPOBHE JOJI’KHEBI

OoTpaxaTb CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: (U3MUECKHEe M XHUMHYECKHE SBJICHUS, HaOIIoJIeHue,
OKCIIEPUMEHT, MOJENb, TUIOTEe3a, EAUHULIBI (U3NYECKUX BEJIUYMH, AaTOM,
MOJIEKyJla, arperatHble COCTOSIHUS BellecTBa (TBEPIOE, JKUIKOE, ra3000pa3Hoe),
MEXaHMYECKOE [IBIKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTOpusi, paBHOJACUCTBYIOWIAs cuia, Aeopmanus (ympyrasi, MjiacTHUecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuuath sBIeHUs (Auddys3us, TEIIOBOE IBWIKEHHUE YaCTHI[ BEIIECTBa,
PaBHOMEpPHOE ABUKEHUE, HEPABHOMEPHOE JABUKEHUE, MHEPLUs, B3aUMOJCICTBHE
T€J, paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHONW OCBhIO BpAIlCHMs, Mepenaya
JaBJieHUs] TBEPIBIMU TEJaMH, JKUJIKOCTSIMHU U Ta3aMH, arMochepHoe NaBJeHHE,
IUIaBaHUE TeJ, MPEBPALCHUS] MEXAaHWYECKOW SHEpPruu) 10 ONUCAHUIO UX
XapakTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JAaHHOE
(dusnueckoe sBICHUE;

pacmo3HaBaTh MPOSIBIICHUE HW3YYCHHBIX (PU3NYECKUX SBICHUN B OKpYKaroIIeM
MUpE, B TOM 4YHClie (U3NYECKUE SIBICHHSI B TPUPOJE: MPUMEPHI TBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B )KMBOW M HEKUBOM MPUPOLE, NCUCTBUE CUIIBI TPEHUS B
NpUpOJIC M TEXHHUKE, BIMSHHE aTMOC(hEepHOro MAaBJICHHUS HA >KUBOW OPraHU3M,
IUTaBaHUE pbIO, pbIYarud B Telle YeJOBEKa, MPHU STOM IMEPEBOAUTH MPAKTUYECKYIO
3aauy B Y4eOHYIO, BBIJICISTH CYIIECTBEHHBIE CBOMCTBA (NpU3HAKK) (PU3UYECKUX
SIBJICHUH;



ONKUCHIBATh U3YYEHHBIE CBOWCTBA Tel M (DU3UYECKUE SIBJICHUS, HCIOJIb3Ys
(duzmyeckue BeIMYMHBI (Macca, OOBEM, TMIJIOTHOCTH BEIIECTBA, BpPEMs, IyTh,
CKOPOCTb, CPEIIHSASI CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, Cuia
TpeHUus, AaBjieHUE (TBEPJOTO Tela, >KUJIKOCTH, rasa), BBITAIKUBAIONIAS CHIIA,
MexaHu4yeckas paboTa, MOIIHOCTb, IUIEUO CHUJIbI, MOMEHT CHJIbI, KOA((UIIUEHT
MOJIE3HOTO JIEHCTBUSI MEXaHU3MOB, KHHETHYECKAs M TTOTEHIIMATbHAS YHEPTHsA), TIPU
OTMHMCAHUU TPABUWIHHO TPAKTOBATH (PU3MUECKUN CMBICT HCIIOIB3YEMBIX BEITUYHH,
UX O00O03HAYCHUA W CAUHUIBI (PU3WYECKUX BEJIMYMUH, HAXOAUTh (DOPMYIIHI,
CBSI3BIBAIOIINE JaHHYIO (PM3UYECKYIO BEIIMUMHY C APYTUMHU BEIUYWHAMH, CTPOUTH
rpauKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIHYNH;

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIICHHUS M TMPOIECCHI, HCIOJb3Ys
MpaBWia CIOXEHHUS cui (BAOJAb OAHOM mpsmMoi), 3akoH ['yka, 3akon Ilackais,
3aKOH ApxuMeaa, MPaBWIO paBHOBECHs pblyara (0J0Ka), «30J0TOE MPABHIO»
MEXaHUKH, 3aKOH COXpPaHEHUS MEXaHMYECKOW OHEpPruu, MpU OTOM J1aBaTh
CIOBECHYI0 (OpPMYJIHMpPOBKY 3aKOHA U 3alUChIBaTh €ro0 MaTeMaTHYeCKOoe
BBIPQKCHHUE;

OOBACHATh (PUBMUECKHUE SIBJICHUS, MPOIECCHl M CBOWCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa:  BBISIBIITH
MPUYUHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTWYECKUX IIaroB
c onopoi Ha 1—2 U3yYeHHBIX CBOMCTBA (PU3NUYECKUX SIBICHUN, PU3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiath pacuéTHble 3amaud B 1—2 nelCTBHSA, MCHOJB3Ys 3aKOHBI U (HOPMYIIbI,
CBSA3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalKM3a YCJIOBHS 3a/Jayu
3aMKChIBATh KPaTKOE yCIIOBUE, MOACTABIATh (PU3NYECKUE BEIUYUHBI B (POPMYIIBI U
IPOBOAUTH PAcU€Thl, HAXOJAUTH CIIPABOYHBIE JAHHbBIE, HEOOXOAUMBIE Ul PEIICHHUS
3aJ1a4, OIIEHUBATh PEATUCTUYHOCTD MOJIYYEHHON (PU3NYECKOM BEITMUNHBI,
pacno3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXHO PEUIUTh MPHU MOMOIIHM (PUINYECKUX
METOJOB, B OMNHMCAaHWUU KCCIIEIOBAHMS BBIICIATH IPOBEPSEMOE IPEANOTI0KEHHE
(rumoTesy), pa3nuyaTh U MHTEPIPETUPOBATH MOJIYUCHHBINH PE3ynbTaT, HAXOIUTh
OIIMOKH B XOJI€ OTIBITA, JIeJaTh BHIBOJIBI [0 €T0 PE3YJIbTaTaM;

IPOBOANUTH OMBITHI O HAOMIOJEHUIO (UBNYECKUX SBJICHUA WIH (U3HMUECKUX
CBOMCTB Tenm: (QOpMyIUpOBaTh IMpOBEpsAEMbIe MPEANONIOKEHHS, COOUpaTh
YCTAaHOBKY W3 TMPEJIOKEHHOTO OO0OpYyIOBaHHUSA, 3alUChIBATh XOJA OIBITa U
(bopMyTHpPOBATH BHIBOBI;

BBITIOJHSATH MPSIMbIE U3MEPEHHS PACCTOSIHUSA, BPEMEHHU, MAcCChl Tena, 00bEMa, CHIIbI
U TeMIlepaTypbl C WCIOJH30BAHUEM aHAJOTOBBIX U IUGPPOBBIX MPUOOPOB,
3aMMChIBATh MOKa3aHUsl MPUOOPOB C YUETOM 3a/IaHHOM a0CONIOTHON MOTPEITHOCTH
U3MEPEHUI;

IIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (DPM3MYECKON BEIIMYMUHBI OT APYTOM
C HCHOJb30BAaHUEM NPSIMBIX U3MEPEHHUM (3aBUCUMOCTU IMYTH PaBHOMEPHO
JIBIKYIIETOCS Tella OT BPEMEHU JIBMXKCHHS TeJa, CHUJIbI TPEHUS! CKOJIbKEHUSI OT



Beca Tena, kKauyecTBa 00pabOTKHM MOBEPXHOCTEN TENl U HE3aBUCUMOCTH CUJIbI TPEHUS
OT TUIOMIAJM COMPUKOCHOBEHHUS TEJ, CHUJIbl YINPYTOCTHU OT YAJIWHEHUS TPY>KUHBI,
BBITAJKUBAIONIEH CHUIIBI OT 00bEMa MOTpYKEHHOW 4YacTU Tela U OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejia, OT TJIyOMHBI, HAa KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IJIaBaHUs TeJl, YCIOBUIN paBHOBECHsI pblyara u 0JI0KOB),
y4acTBOBaTh B IUIAHUPOBAHMHM Y4E€OHOTO HCCIEIOBaHUA, COOMpaTh YCTAaHOBKY U
BBITIOJTHATH U3MEPEHUS, CIEAYs NMPEUIOKEHHOMY TUTaHy, PUKCUPOBATH PE3yJIbTaThI
MOJTyYE€HHOHN 3aBUCUMOCTU (PU3MUECKUX BEJIMYUH B BUJIC MPEUIOKEHHBIX TaOIUIl 1
rpauKoB, JIeJaTh BHIBOJIBI IO PE3yIbTaTaM MCCIICAOBAHUS;

MPOBOJIUTH KOCBEHHBIE M3MEpeHUs (DU3NYECKUX BETUYUH (IJIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOrO TeNa, Cujla TPEHUS CKOJBKEHUS, [aBJICHUE BO3AyXa,
BBITAJKUBAIOIIAs CHWJIA, JEHCTBYIOIIAs Ha TOTPYKEHHOE B JKHUJKOCTh TEO,
KOd(DPUIIMEHT  MOJE3HOro  JACWCTBUS  MPOCTHIX  MEXAHU3MOB),  CIEIys
MPEJIOKEHHON  MHCTPYKIIMHM: TIPU  BBIMOJHEHUM  U3MEPEHHM  CcOOMpaTh
IKCTIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISATH 3HAUCHUE UCKOMOU BEJTUYMHBI,
coOnro1aTh MpaBWiia TEXHUKH O€30MacHOCTH mpu padboTe ¢ J1abopaTopHBIM
000py1I0BaHHEM;

yYKa3bIBaTh TPHUHIIMIBI JACUCTBUS TPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JIWHAMOMETp, COOOMIalolIMecs COCyabl, OapomeTp, phbluar,
TIOJIBMDKHBIM M HETTOABM)KHBIN OJIOK, HAKJIOHHAS IJIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBI JIEHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHHUUECKUX
YCTPOMCTB C ONMOpOI Ha uUX omucaHus (B TOM YHCIIE: MOAIIUIHUKU, YCTPOMCTBO
BOJIOIIPOBO/IA, THIPABIMYECKUNA MPEcC, MAaHOMETP, BBICOTOMEP, MOPUTHEBOM HAacoC,
apeoMeTp), UCTONb3Ys 3HaHUS O CBOMCTBAX (PM3MUYECKUX SBJIICHUN M HEOOXOAUMbIE
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TpPHUMEPHl (HAXOAUTh HHPOPMALMIO O TPHUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHMs (DU3MUECKUX 3HAHUI B TMOBCETHEBHOM XU3HU ISl 0OecreueHus
0€30MacHOCTH Mpu oOpalleHuH ¢ MpPUOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHMsI 3/I0POBbsi U COOJIOJCHHS HOPM DSKOJOTHYECKOTO TIOBEICHUS B
OKpYXarolieit cpee;

OCYHIECTBIISITH OTOOP MCTOYHUKOB MH(popmaruu B MHTepHETE B COOTBETCTBUH C
3aJJaHHBIM TIOMCKOBBIM 3alpOCOM, HA OCHOBE HMEIOIIMXCS 3HAHUNH M MyTEM
CpaBHEHMS Pa3IMYHbIX MCTOYHUKOB BBIACIATH MH(POPMAINIO, KOTOpas SBISETCS
IPOTHUBOPEUNBON WIIH MOXKET ObITh HEJIOCTOBEPHOIA;

UCIIONIb30BAaTh TMPU  BBIMOJHEHUH YYEOHBIX 3a/laHUl  HAyYHO-TIOMYJISIPHYIO
IUTepaTypy (HU3MUECKOTO COAEpIKAHUs, CIPABOYHBIE MaTepUalbl, PECYpPChl CETH
WNnrepHer, Bmanets mnpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus
uH(OpMAaIMK U3 OJTHON 3HAKOBOI CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKKE MICHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—
3 MCTOYHHUKOB MH(OpMAIU (PUZNYECKOTO COJEPKAHUS, B TOM YHUCIE MyOIUIHO
JeNnaTh  KpaTKhe COOOIIEHUST O pe3yibTarax MPOEKTOB WM YYEOHBIX



WCCIIEIOBAHUM, TPU S3TOM TIPAMOTHO MCIIOJIb30BaTh W3YYCHHBIM MOHATUHHBIN
anmnapart Kypca (GU3UKH, COTPOBOXK/IATh BRICTYIUUICHUE MTPE3CHTAIINEH;

MpU  BBIMOJHEHUHU Y4YEOHBIX TPOEKTOB U  HUCCICAOBAHUN  paclpeiessiTh
00s13aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJa4aMU, CICAUTH 3a
BBIMIOJTHEHUEM IUIaHa JCUCTBUM, aJ€KBATHO OIICHUMBATh COOCTBEHHBIA BKJIAJl B
NEATEIbHOCTh  TPYNIIbI, BBICTpaWMBaTh KOMMYHUKAaTHBHOE B3aWMOJICHCTBHE,
YUYUTBHIBASI MHEHUE OKPYKAIOIINX.

K koH1y oOyueHus B 8 kJiacce npeIMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
oTpaxkaTb CPOPMUPOBAHHOCTh Yy 00YHAIOIINXCS YMEHHI:

MCTIONh30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JBIKEHHE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAIUIMYECKHE W aMop(HBIC
TeJa, HACHIIICHHBIA W HEHACBHIIICHHBIN Map, BIAXHOCTh BO3yXa, TEMIIEPaTypa,
BHYTPEHHSS SHEPTHsl, TEIUIOBOM JABUTaTelb, HIEMEHTAPHBIN AIEKTPUUICSCKHIHA 3aps,
AIIEKTPUYECKOE TOJIE, TPOBOJHUKA M JAUAICKTPUKH, TIOCTOSHHBIA JIIEKTPHUECKUI
TOK, MAarHUTHOE TI0JIE;

pa3nuyaTh SBJICHUS (TEIIOBOE pacUIMpeHHe U CKaTHe, TeIUlonepenaya, TeIIoBoe
paBHOBeCHE, CMauWBaHWE, KaNWUISIPHBIC SBICHUS, WCIApPEHUE, KOHJICHCAIHS,
IUJIaBJICHUE, KpHcTamau3anus (OTBepAeBaHHWE), KHUIIEHHE, TeIUlonepeaaya
(TeTI0NPOBOIHOCTD, KOHBEKIIUS, U3TYUYCHHUE), SICKTPU3AIUS TEIl, B3AUMOICHCTBHUE
3aps/IoB, NEHCTBUS JJICKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOCHCTBUE
MarHuTOoB, JeHCTBUE MAaTHUTHOTO TOJISl Ha MTPOBOJHHUK C TOKOM, JIEKTPOMAarHUTHAs
MHIYKIKS) [0 ONHCAHWIO HMX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SBIICHHUE;

pacrio3HaBaTh MPOSBICHWE H3YYECHHBIX (DU3NYECKUX SIBICHUH B OKpPY’KAIOIIEM
MHpE, B TOM 4Hcie (pru3ndeckre SBICHUS B IPUPOE: MOBEPXHOCTHOE HATSDKEHHUE U
KanWUIAPHBIE SBICHHUS B MPHPOJE, KPUCTALIBI B mpupoxae, uamydenne ConHIa,
3amep3aHie BOJOEMOB, MOpCKUE OpHU3bl, 00pa3oBaHNE POCHI, TyMaHa, HHEs, CHera,
JNIEKTPUYECKUE SBJCHUS B atrMocdepe, SIIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJjie 3eMiH, Ipel( MOIIOCOB, POJIb MArHUTHOTO MOJS JUIS KHU3HU Ha
3emiie, TONAPHOE CHSHUE, MPH OSTOM TEPEBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIICTATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3MUECKHIX SBICHUM;
ONUCHIBATh M3YYCHHBIC CBOWCTBAa Tel H (DU3WYECKUE SBJICHUS, HCIIOIB3YS
¢u3nuecKkre BENWYMHBI (TEeMIIepaTypa, BHYTPEHHSI DJHEPrusi, KOJHYECTBO
TEIUIOTHI, YJAENbHAas TEIUNIOEMKOCTh BEIIECTBA, yJENbHAs TEIUIOTa IUIABJICHUS,
ylenpHas TEeIUIoTa IMapooOpa3oBaHMs, YAEIbHAs TEIJIOTa CropaHus TOIUIHBA,
KO3(D(PUIIMEHT TMOJIE3HOT0 JEMCTBHS  TEIJIOBOW  MAIIUHBI, OTHOCHUTENbHas
BJIQXKHOCTh BO3yXa, JJIGKTPUYECKUH 3apsijl, CHJIa TOKa, JIIEKTPHUUECKOEe
HanpsHKeHHe, CONMPOTUBJICHHUE NMPOBOJHMKA, YJEIBHOE CONPOTHUBIICHHE BEIIECTBA,
paboTa ¥ MOIITHOCTH AIIEKTPHUUECKOr0 TOKA), PU OMUCAHUU MTPABUIIBHO TPAKTOBATh
(Gu3NYEeCKHi CMBICT HCMOJb3YEMbIX BEJIMYMH, OOO3HAUYEHUS W  €IUHUIIBI
(U3NYECKNX BEITUYMH, HAXOAUTh (DOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO



BEJIMYMHY C APYTMMH BEJIMYMHAMH, CTPOUTH I'paUKH U3YUYEHHBIX 3aBUCHUMOCTEN
(bU3UYECKUX BEITUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI, HCIOJIb3Y
OCHOBHBIE IIOJIOKEHHSI MOJIEKYIIPHO-KUHETUYECKON TEOPUH CTPOCHMS BEIIECTBA,
MPUHIMI CYNEpPIO3ULUU TMoJeH (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHHUS
3apsana, 3akoH Oma 1 y4acTka nenw, 3akoH Jxoynsa—JIenna, 3aKOH COXpaHEeHUs
SHEPTUM, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alHCHIBATH €TO
MaTeMaTH4YECKOE BBIPAKECHHUE;

OOBACHATH (PU3MUECKHUE MPOLECCHl U CBOMCTBA TEN, B TOM YHUCJIE U B KOHTEKCTE
CUTyauumn MIPAaKTUKOOPUEHTHUPOBAHHOTO Xapakrepa: BBISIBJISITh
MIPUYHUHHOCIIE/ICTBEHHBIE CBA3HM, CTPOUTH OObSICHEHHE U3 1—2 JIOTMYECKUX LIaroB C
onopoi Ha 1-2 u3yuyeHHBIX CBOMCTBAa (PU3NUECKUX SBIECHUH, (PU3NUECKIX 3aKOHOB
WJIY 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3agaud B 2—3 JEWCTBHSA, HMCHOJB3Yys 3aKOHBI U (HOPMYIIbI,
CBA3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/Jayu
3alMChIBaTh KPAaTKOE YCJIOBHUE, BBISBJIATH HENOCTATOK JAHHBIX JUIS PELICHUS
3aau, BBIOMpAaTh 3aKOHBI W (QOpPMYJBI, HEOOXOAMMBIE Ui €€ pelleHus,
IPOBOAUTH Pacdy€Thl U CPAaBHUBATH MOJIyYEHHOE 3HaUY€HUE (PU3MUECKON BEIHUMHBI
C U3BECTHBIMU JaHHBIMU;

pacno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEUIUTh MPHU MOMOIIHM (PUINYECKUX
METOJIOB, MHCIIOJIb3ysl ONUCAHUE HCCIECNOBAaHUA, BBLICHATh IPOBEPSIEMOE
IIPEII0JIOKEHNE, OLICHUBATh NPaBUIBHOCTh NOPSAKA NPOBEACHUS HCCIENOBaHUSA,
JIeJIaTh BBIBOIBL;

IPOBOJUTH OMNbBITHl 10 HAOMIOACHUIO (PU3UYECKUX SBJICHUM WM (QU3HMUECKUX
CBOMCTB Ten (KanmWUISIPHbIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3JyXa OT €ro
0o0bEMa, TeMIlepaTypbl, CKOPOCTH IIpoIlecca OCTBIBAHUS M HAarpeBaHus Ipu
U3Iy4eHUH OT I[BeTa Hu3Iyyvaromled (MOrjomarolie) MOBEpXHOCTH, CKOPOCTh
UCIIApEHHs. BOJBI OT TEMIEPATYPbl JKUIKOCTH M ILIOMAAM €€ IOBEPXHOCTH,
UIEKTpU3aLMs Tl U B3aUMOAECUCTBHUE JJIEKTPUYECKUX 3apsAI0B, B3aUMOJECHCTBHE
IIOCTOSIHHBIX MarHWTOB, BU3yaJIM3allisl MATHUTHBIX IOJIEW MTOCTOSHHBIX MarHUTOB,
NEMCTBUS MAarHUTHOTO IIOJISI HAa MPOBOJHHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHMTa,
CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKa): (hOPMYJIMPOBATh MPOBEPsSIEMbIE
OPEINONIOKEeHNs, CcOoOUpaTh YCTAHOBKY U3 MPEIIOKEHHOTO 000pyaoBaHUs,
OIMCHIBATh XOJ] ONBITA ¥ (POPMYIUPOBATH BBIBOIBI;

BBITNIOJHATE IPSIMBIE HM3MEPEHMsI TEMIEPATypbl, OTHOCUTEJIBHON BIIAXXHOCTH
BO3/yXa, CHJIBI TOKA, HANPSIKEHHSI C MCIIOJIb30BAaHHMEM AHAJOrOBBIX NMPHOOPOB U
JATYUKOB (PU3NYECKUX BEJIIMYMH, CPAaBHUBATh PE3yJIbTAaThl U3MEPEHUH C yu&TOM
3aJJaHHOW a0COIOTHON MOTPENIHOCTH;

POBOJNTH UCCIIEIOBAHNE 3aBUCUMOCTH OJHOW (PU3UUYECKON BENIMYMHBI OT JAPYTOM
C UCHOJB30BAHMEM MPSAMBIX M3MEPEHHM  (3aBUCUMOCTb  CONPOTHBIICHHUS
[IPOBOJHMKA OT €ro JMJIMHBI, IUIOIIAAM IIONEPEYHOIO CEYECHHS U YICIBHOIO



COIIPOTHUBJICHHUS BEIIECTBA MPOBOJHHKA, CHJIBI TOKA, WAYIIETO Yepe3 MPOBOIHUK,
OT HampsDKEHHs Ha TNPOBOJAHMKE, HCCIEIOBAHUE IOCIEN0BATEIBHOTO U
MapajljIeIbHOTO  COEJMHEHUH IPOBOJHHUKOB): IUIAHUPOBAaTh  HCCIIEJOBaHUE,
cOOMpaTh YCTAaHOBKY W BBHIMONHATH W3MEPEHUS, CIEAys MPEAIOKEHHOMY IIIaHy,
(UKCHPOBATH PE3yIbTATHI MOJYYCHHON 3aBUCHMOCTH B BUJE TAOJUIl U TPadUKOB,
JIeNIaTh BHIBOJBI IO PE3YJIbTaTaM UCCIIEI0BAHNUS;

MIPOBOIUTH KOCBEHHBIC H3MEPCHUS (PU3NICCKUX BEIMUNH (YICIbHAS TEIUIOEMKOCTh
BEILIECTBA, CONPOTUBIIEHUE MPOBOJHUKA, pabOoTa M MOIIHOCTH 3JIEKTPUYECKOIrO
TOKA): TUTAHUPOBAaTh W3MEPEHHUsS, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
CleTysl PEUIOKCHHON WHCTPYKIIMH, U BBIYHCIISATh 3HAYCHUE BEJTUIHHEI;
coOnrofaTh MpaBuUjia TEXHUKM O€30MacCHOCTH Mpu pabore ¢ JabOpaToOpHBIM
000py1I0BaHHEM;

XapaKTepU30BaTh TMPUHIUIBI JCHCTBHUS HM3YyYECHHBIX TPHOOPOB M TEXHUYCCKHX
YCTPOWCTB C OMOPOI Ha WX OMUCAHUS (B TOM YHMCIIE: CHCTEMa OTOILICHHS IOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIIepMETp, BOJBTMETP, CUETUUK DIICKTPUUCCKOM
SHEPIHH, DIIEKTPOOCBETHTEIbHBIC TPUOOPHI, HarpeBaTEeNbHBIC SJIECKTPONPUOOPHI
(puUMepHI), NMEKTPUUECKUE TPEAOXPAHUTEIH, dIEKTPOMATHUT, JIEKTPOIBUTATEIb
MIOCTOSIHHOTO TOKAa), WCIOJb3ysl 3HAHUS O CBOMCTBaX (DM3MYECKHX SIBJICHUN H
HE0O0XO0MMBbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W U3MEPUTEIBHBIC TTPHOOPHI IO
CXeMaM M CXEMaTHYHbIM pPHCYHKaM (KUAKOCTHBI TEpMOMETpP, TEpMOC,
NICUXPOMETpP, TUTPOMETP, JABUTATENh BHYTPEHHErO CrOpaHus, 3JIEKTPOCKOII,
peocTar), COCTaBJATh CXEMbl AJIEKTPUYECKUX LIeNeld C MOCIeI0BaTENIbHBIM |
napajulesIbHBIM  COEMHEHHEM 3JIEMEHTOB, pasfinyas YCJIOBHBIE 00O3HaueHUs
AJIEMEHTOB AJIEKTPUUYECKUX IIeTIeH;

NPUBOJUTH TpPHUMEPHl (HAXOAUTh HHPOPMALMIO O TPHUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHMs (DU3MUECKUX 3HAHUI B TMOBCETHEBHOM XU3HU ISl 0OecreueHus
0€30MacHOCTH Mpu oOpalleHuH ¢ MpPUOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHMsI 3/I0pOBbsi U COOJIOJACHHS HOPM SKOJOTHYECKOTO TIOBEICHUS B
OKpYXarolieit cpee;

OCYHIIECTBIISITh MOUCK MHPOpMaIu Gu3ndecKkoro coxaepxkanus B MHTepHere, Ha
OCHOBE HMMEIOIINUXCS 3HAHUW U MYTEM CpaBHEHUS JOIMOJHUTEIBHBIX MCTOYHUKOB
BBIICTISITE MH(POPMAIINIO, KOTOpasi SIBISETCS MPOTUBOPEUMBON HIIM MOXKET OBITH
HEJI0CTOBEPHOM;

UCIIONIb30BAaTh TMPU  BBIMOJHEHUH YYEOHBIX 3a/laHUl  HAyYHO-TIOMYJISIPHYIO
IUTepaTypy (HU3MUECKOTO COAEpIKAHUs, CIPABOYHBIE MaTepUalbl, PECYpPChl CETH
WNnrepHer, Bmanets mnpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus
uH(OpMaIMK U3 OJTHOM 3HAKOBOKN CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIeHHs, 0000IIas
UHPOPMAIIUIO W3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COJEpKaHUs, B TOM
quclie MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOSKTHON HIIM MCCIIEOBATEIIbCKON



NEATEIbHOCTH, NPH 3TOM TIPaMOTHO HCIOJIb30BaTh W3YyYCHHBIM IOHSATUHHBIN
anmapar Kypca (pU3UKH, CONPOBOXK/IATh BHICTYIIJIEHUE NIPE3EHTALINEH;

IIPU BBINIOJHEHUU YYEOHBIX NMPOEKTOB M MCCIEAOBAHUN (PU3NYECKUX IMPOLIECCOB
pacnpenensaTh O00S3aHHOCTM B TpyHNne€ B COOTBETCTBUU C IIOCTaBIEHHBIMU
3a/layaMy, CJICIUTH 3a BBIIIOJHEHUEM IUIaHA ACUCTBHM M KOPPEKTHPOBATH €TO,
a/JIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B I€ATEIbHOCTD I'PYIIIbl, BBICTPAUBATh
KOMMYHHKaTUBHOE  B3aUMOJCHCTBHE, IMPOSBIAS  TOTOBHOCTh  pa3peliarh
KOH()JIUKTHI.

K koH1y oOyueHus B 9 kJiacce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb CPOPMUPOBAHHOCTh y 00YHAIOIIMXCS YMEHUI:

UCIIOJIb30BaTh MOHSATHS: CUCTEMa OTCYETa, MaTepualbHas TOYKA, TPACKTOPHUS,
OTHOCUTEJIBHOCTh ~ MEXaHMYECKOro  JBWXKEHHs,  jAedopmanus  (ympyrad,
IUIACTUYECKAsl), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U
Meperpy3Ku, HEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEINO, LIEHTP TSHKECTU TBEPIOTO
Tela, paBHOBECHE, MEXaHMYECKHe KojeOaHHWs W BOJIHBI, 3BYK, HH(}pa3ByK u
yIIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJM30PYKOCTh M JIaJbHO30PKOCTh, CHEKTPhl UCIYCKAaHUS WU TOIJIOMICHMS, albda,
0eTa- ¥ TaMMa-U3ITy4eHHUs, U30TOMbI, SAepHasi SHEPTreTHKA;

pasnuyath sBJIeHUs (paBHOMEPHOE W HEpAaBHOMEPHOE MPSAMOIMHENHOE ABM)KEHUE,
PaBHOYCKOPEHHOE MpPSIMOJIMHEMHOE JBM)KEHUE, CBOOOJHOE IaJIeHue Tell,
paBHOMEpHOE JIBUKEHHME II0 OKPYXKHOCTH, B3aUMOJEHCTBHUE Tell, PEAKTUBHOE
JBYDKEHUE, KoJiebaTenbHOe ABM)KEHHE (3aTyXalolue U BbIHYKICHHbIE KOJIeOaHus),
pPE30HAaHC, BOJIHOBOE  JIBWXKEHHME, OTpaXXeHME  3ByKa, MpsSMOJIMHEHHOe
pacnpocTpaHeHue, OTpPakKeHHWe U IpeJIOMJIEHHE CBeTa, IO0JHOE BHYTpPEHHEE
OTpa)kK€HUE CBETa, pa3iokKeHHUe Oesoro cBeTa B CIEKTP U CI0KEHHUE CHEKTPAIbHBIX
[[BETOB, JUCIIEPCHs CBETA, €CTECTBEHHAs pPaJUOAaKTUBHOCTb, BO3HHKHOBEHHE
JUHEWYATOro CIEeKTpa M3Iy4YeHHs) [0 ONMMCAHUIO0 UX XapaKTEePHBIX CBONCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE H3YyUEHHBIX (PU3MUECKUX SIBJICHUH B OKpY’KarolleM
mupe (B TOM uHcie (U3MYECKHE SBJIEHUS B MNPUPOJE: NPUIMBBI U OTJIMBBHI,
nByokeHre IutaHeT COJIHEYHOM CHUCTEMBI, pPEaKTUBHOE JIBUJKEHUE JKUBBIX
OpPraHu3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH, 3E€MJIETpSICEHHE, CEeHCMHUYEcKue
BOJIHBI, IIyHaMH, 3XO0, LIB€Ta TE€J, ONTHYECKUE SBJICHUS B MPUPOJE, OMOJIOTHIECKOE
JeWCcTBUE BHUAUMOIO, YJIbTPadUOIETOBOIO M PEHTI€HOBCKOTO U3JIy4YCHHUH,
€CTECTBEHHBIH paJMOaKTUBHBIA (OH, KOCMUYECKHE JIy4yd, pPaJHOAKTUBHOE
U3y4YEHUE NPUPOJHBIX MHHEpAJIOB, JEHCTBUE DPAJMOAKTUBHBIX W3Iy4EHUH Ha
OpraHu3M 4YeJoBeKa), MPHU 3TOM MEPEeBOAMTH MPAKTUYECKYIO 3a/auy B y4yeOHYIO,
BBIJICJIATDH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3MUECKUX SBIICHUIA;

ONKCHIBaTh M3y4YCHHBIE CBOMCTBA Ten U (U3NYECKHE SBJICHUS, HCIOIb3YS
¢usnyeckre BeIMYMHBI (CpeAHAS W MTHOBEHHas CKOPOCTh Tela Tpu
HEPaBHOMEPHOM JBMXEHHH, YCKOPEHHUE, IEPEMEUIEHUE, TyTh, YIJIOBas CKOPOCTb,



CWJIa TPEHMs], CUjla YIOPYrOCTH, CHJIAa TSDKECTH, YCKOPEHHE CBOOOJHOTrO IMaJeHUs,
BEC Tejla, UMITYJIbC Te€Jla, UMITYJIbC CHUJIbI, MEXaHH4YecKas paboTa M MOIIHOCTb,
NMOTEHIMAJIbHAs 3HEpPrus Tejla, IMOAHITOrO0 HaJX IOBEPXHOCTBIO  3EMIIH,
MOTEHIMAJIbHAs DSHEPIUs CKaTOM NpPYXKUHbI, KUHETUYECKas SHEPrus, IOJHAs
MEXaHU4YeCKasi SHEPIUsl, MEPUOoJl U 4acToTa KoseOaHuM, AJIUHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTAa TOHA, CKOPOCTb CBETa, MOKAa3aTelb IMPEJIOMJICHMSI CPelbl), IpHU
ONMHMCAHUU NPABUIBHO TPAKTOBATHh (PU3WYECKUN CMBICI HCIONb3YyEMbIX BEJIUYHH,
0003HaYEeHUs] M €AWHULBI (U3NYECKUX BEJIMYUH, HAXOAUTh  (POPMYJIBL,
CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYHUHY C JAPYTUMHU BEITUYMHAMH, CTPOUTH
rpaMKu N3y4EeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIIUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKHE SBJICHUS U TPOLECCHI, MCIOJIb3YS
3aKOH COXPAaHEHMsSI HHEPrud, 3aKOH BCEMHUPHOIO  TITOTEHHS, MPHUHIIMI
CYNEepHno3uIMU CHUJI, NPUHIUI OTHOocUTenbHOCTH ['anmunes, 3akoHbl HbroToHa,
3aKOH COXpAHEHUS! UMITYJIbCa, 3aKOHBI OTPAKEHUSI U MPETOMIICHHUS CBETA, 3aKOHBI
COXpaHEHHMsI 3apsJI0BOT0 M MAacCOBOTO UHMCEN MPH SJIEPHBIX pEaKLUsX, MpU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIHUCBIBATh €r0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBSCHATH (PU3MUECKHUE MPOLIECChl U CBOMCTBA TeJNl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallul  MPaKTUKOOPUEHTHUPOBAHHOI'O  XapakTepa: BBIABIATb NPUYHUHHO-
CJIEJICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOPOH
Ha 2-3 W3y4YEHHBIX CBOMICTBa (DU3MYECKUX SIBICHUH, (PU3NUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemiate pacy€THble 3a7aud (ONMparolIMecs Ha cucTeMy M3 2-3 ypaBHEHUi),
UCNOJb3Ysl 3aKOHBI U (POPMYJIBI, CBsI3bIBaIOIINE (PU3MUECKUE BEIMUMHBI: HA OCHOBE
aHaJIu3a yCJIOBMS 3a/lauM 3allUChIBaTh KPAaTKOE YCIOBUE, BBIABIIATh HEIOCTAIOLIUE
WIN K30BITOYHBIE JaHHbBIE, BBIOMpATh 3aKOHBI U (HOPMYJIbl, HEOOXOAMMBIE JUIS
pelieHusi, MPOBOAUTH pacdy€Tbl W OLEHUBATh PEATUCTUYHOCTH IOJyYEHHOTO
3Ha4YeHUs (PU3MUECKON BETUUNHBL;

pacro3HaBaTh HpPOOJEMBI, KOTOPbIE MOXHO PELIUTh MPU HNOMOIIU (PU3HYECKUX
METOJIOB, MCIIOJIb3Ysl OIMCAHHWE HCCIENOBAHHUSA, BBLACIATH IPOBEpsIeMOe
HPENoI0KEeHNE, OIEHUBAaTh MPAaBUIBHOCTh MOPsSAKA MPOBEICHUS UCCIIEIOBAaHUS,
JieNIaTh BBIBObBI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOMIOACHNUN U OIBITOB;
IOPOBOJIUTH OMNBITHl 10 HAOMIOACHUIO (PU3MYECKUX SIBJICHUM WIH (PU3HUECKUX
CBOMCTB TeJ (M3yuyeHHe BTOPOro 3akoHa HbIOTOHa, 3aKOHA COXpaHEHMs SHEPTUH,
3aBHCHMOCTb Iepuojia KojeOaHUil MpYyXKUHHOIO MasTHHKAa OT Macchl Ipys3a U
KECTKOCTH TPYKUHBI M HE3aBHUCHUMOCTb OT aMIUIMTYAbl MalblX KOJIeOaHUH,
OpSMOJIMHEITHOE paclpOCTpaHeHHE CBETa, pasjoXKeHHe Oeroro cBeTa B CIEKTP,
U3yueHHe CBOMCTB M300pa)X€HHs B IUIOCKOM 3€pKajle M CBOWCTB H300paKEHHS
npeaMeTra B coOuparomiei JuH3e, HaOJIoJeHHE CIUIOIIHBIX W JIMHEHYaThIX
CHEKTPOB H3IYUYEHHs): CAMOCTOSTENBHO COOMpPATh YCTAHOBKY U3 HM30BITOYHOTO



Habopa 000pyAOBaHUS, OMMCHIBATH XOJI OMBITA M €TO PE3yJIbTaThl, (HOPMYITUPOBATH
BBIBOJIBI;

MPOBOUTH TIPH HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHUH, OMPENeNsisi CpeIHee
3HaYeHUE U3MepseMOi BEJIMYUHBI ((POKYCHOE pacCTOSTHUE COOMPAIOIIEH JIMH3BI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEpPUTEILHOTO TPUoopa);
MIPOBOIUTH UCCIIECAOBAHUE 3aBUCUMOCTEHN (PH3NIECKUX BEIMYHMH C UCTIOIH30BAHUEM
MPSIMBIX HM3MEPEHHH (3aBHCHMOCTh IyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM
IBIDKEHUU 0Oe3 HadalbHOHW CKOPOCTH, IEpHoAa KOJICOAaHWH MaTeMaTHYeCKOTO
MasiTHUKA OT JUTMHBI HUTH, 3aBHCUMOCTH YyTJIa OTPAKEHHS CBETA OT YIJIa MaCHHS
W yria TpeloMJIeHHS OT yIyla TaJeHus): IUTAaHUPOBaTh WCCIEIOBAHNE,
CaMOCTOATEIHHO COOMpPATh YCTAHOBKY, (UKCHPOBATH PE3yIbTATHl IMOTyUYEeHHOU
3aBHCUMOCTH (PM3MUECKUX BEIIMYMH B BUJC TAOJIUI] U TPAPHUKOB, EITATh BBHIBOIBI
M0 pe3yJbTaTaM HUCCIICOBAHNUS;

MPOBO/IUTh KOCBEHHBIE M3MEPEHUs (U3UYECKUX BEIMYUH (CPETHSST CKOPOCTh U
YCKOpPEHHE Teja TPU PaBHOYCKOPEHHOM JBW)KCHUH, YCKOPEHHE CBOOOTHOTO
najcHust, OKECTKOCTh  TPYXHHBI, KOIQQPHUIMEHT  TPEHHUS  CKOJIBKCHUS,
MeXaHW4eckas paboTa W  MOIIHOCTh, YacTOTa H TEpUoJ  KojeOaHHi
MaTeMaTUYeCKOr0 M TPYXKHMHHOTO MAasSTHUKOB, ONTHYECKas CHIa COOHMpAIONIeH
JWH3BI,  PAaJUOAaKTUBHBIM  (OH):  IJIAHUPOBATh  M3MEPEHHUs,  COOMpaTh
AKCIIEPUMEHTAILHYIO YCTAHOBKY M BBITIOJTHATH U3MEPEHUS, CIEIYs MPEAT0KCHHON
WHCTPYKIIMH, BBIYHUCIISATh 3HAUCHUE BEIIMYMHBI M aHATU3UPOBATH TOJYYCHHBIC
pe3yabTaThl C YYETOM 3aJaHHON TIOTPEITHOCTH H3MEPEHUIA,

coONoIaTh TpaBWJIa TEXHUKH O€30MacHOCTH Tpu pabore ¢ J1abopaTOpPHBIM
00OpyI0BaHHEM;

pa3nuyaTh OCHOBHBIC MPHU3HAKH M3YYCHHBIX (PH3MUECKUX MOJIENICH: MaTepualbHas
TOYKa, aOCOJIOTHO TBEPIOE TEJIO, TOUSHHBIH MCTOYHHUK CBETA, JIyd, TOHKAs JINH3A,
TUTaHETapHask MOJICNTb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepHU30BaTh MPHUHIUIBI JCHCTBUS HM3YYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOpPOM HA WX ONHCAHUA (B TOM 4YHUCIE: CIUAOMETP, IATYHKU
TIOJIOXKCHHSI, PACCTOSIHUS M YCKOPCHHsSI, paKeTa, »dXOJOT, OYKH, IEPHCKOII,
doToanmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKON, JO3UMETpP, Kamepa
BunbcoHa), HCIob3ys 3HAHKS O CBOMCTBAX (PM3MUSCKUX SBJICHUI M HEOOXOIMMBIC
(u3nYeCcKre 3aKOHOMEPHOCTH;

UCTIONBb30BaTh CXEMbl W CXCMATUYHBIC PUCYHKH M3YYCHHBIX TEXHHUYCCKUX
YCTPOWCTB, HM3MEPUTEIBHBIX TMPHOOPOB M TEXHOJOTHYECKUX IMPOIECCOB TIPHU
peleHun y4eOHO-TIPAaKTUYECKUX 3a7ay, ONTHYECKHUE CXEMbl JJS TOCTPOCHHS
U300paXeHUI B TUIOCKOM 3€pKajie U cOOMparoiiei JTHH3e;

NPUBOJIUTh TPHUMEPHl (HAXOAUTh HWHGOPMALMIO O TPHUMEpax) MPaKTUIECKOTO
UCIOJIb30BaHNUA (PU3UYECKUX 3HAHUI B MOBCEIHEBHOM JKM3HU JUII OOECTIeYeHHS
0€30MacHOCTH Tpu oOpaleHnu ¢ npuOopaMu U TEXHHUUYECKHUMH YCTPONCTBAMH,



COXpaHEHMsI 3/10pOBbsi MU COOJIOJAEHHS HOPM 3KOJOTMYECKOTO IOBEJIEHUS B
OKpY>Karolleu cpeae;
® OCYILIECTBIATh MOUCK HH(popmanuu (usndeckoro conaepxkanus B HHTepHere,
CaMOCTOSITENbHO (OPMYJIHPYSI MOUCKOBBIM 3alpOC, HaXOAUTh IMYTU OIpPEAEICHUS
JIOCTOBEPHOCTU IMOJIy4YEHHOM HH(OpPMAIMM HAa OCHOBE HUMEIOUIMXCA 3HAaHUU U
JOTIOJTHUTEIIbHBIX HCTOYHUKOB;
® [UCIIOJIb30BaTh MpPU BBIIOJHEHUU YUYEOHBIX 3aJaHUM  HAYYHO-TIOMYJISPHYIO
JIUTEpaTypy (PU3MUECKOr0 COAEpKaHUs, CIPaBOYHbIE MaTepUajbl, PECYpChl CETH
WnTepner, BnaneTe npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, NPeoOpa30BaHUS
nH(popManuu U3 OJHON 3HAKOBOW CHUCTEMBI B JIPYTYIO;
CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(POpPMAIIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3MUECKOT0 COJIEP KAHMSI, IyOJIMYHO MPEACTABIATh PE3yIbTaTh
ITPOEKTHOM MJIM UCCIEN0BATENBCKON ACSITENBHOCTH, IPU 3TOM I'PAMOTHO MCIIOIb30BATh
M3Yy4YEeHHBIN NOHSATHUMHBIN anmnapar u3y4aemoro pasjena U3k U COnpoBOXKIATh
BBICTYIIJIEHUE TIPE3EHTALMEH ¢ y4ETOM 0COOEHOCTEH.



8 KVIACC

No HaumenoBanu | KoamnuecTBO 4acoB DJIeKTPOHHBbIE
" | e pa3meaoB u (uudpoBbIe)
n/ Bcer | Konrtpoabn | Ilpaktuuyec
TeM o0pa3oBaTe/ibHbIE
1| 0 ble padoThI KHe padoThl
NMPoOrpamMmbl pecypchl
Paznea 1. TerioBble siBJIeHUS
Crpoenue u bubnuoteka [{OK
1.1 | cBoiicTBa 7 https://m.edsoo.ru/7f41
BEIIIECTBA 8lce
TerioBLIe bu6mnoreka [IOK
1.2 DOLECCEL 21 1 5 https://m.edsoo.ru/7f41
pott 81ce
Uroro no pazaeny 28
Pa3zgea 2. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS
DJIEKTpUUYECKHUE
;E;p ’;III;;HHHe bubmmoreka [JOK
2.1 P 7 1 https://m.edsoo.ru/7f41
Tena U ux
. 8lce
B3aUMOJICHCTBU
e
[TocTosiHHBIN but6mmoreka [IOK
2.2 DIIEKTPUYUECKUT 20 1 7 https://m.edsoo.ru/7f41
TOK 8lce
MarHHTHER but6mmoreka [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f41
SIBJICHUS
81ce
DJIEKTPOMArHuT bubmorexa LIOK
2.4 P 4 https://m.edsoo.ru/7f41
Hast WHTYKIUS
81ce
Wroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO 68 3 14.5

YACOB IIO



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

[TPOTPAMME




8 KJIACC

Ne

~~

Tema ypoxa

KoaunuecTBO yacos

KonTpoa
bHbIE

Bce

ro
padoThbI

IpakTn4
ecKHe
padoThI

Jlara
usyue
HHSI

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTeJibHbI
e pecypchbl

OcCHOBHBIE
ITOJIOKCHHUS
MOJIEKYJISIPHO-
KWUHETUYCSCKOMN
TEOPHUH U UX
OITBITHEIE
TIOATBEPKICHUS

bu6mnorexa [JOK
https://m.edsoo.ru/
ff0a5256

Macca u pasmep
aTOMOB U
MOJIEKYJI

Monenn
TBEPAOTO,
KUIKOTO U
razoo0pa3Horo
COCTOSIHUM
BEILIECTBA

bu6muoreka [JOK
https://m.edsoo.ru/
ff0a540e

OOmbscHenue
CBOMCTB
TBEPJIOTO,
KHIKOTO U
razoo0pa3Horo
COCTOSIHUU
BEIIlECTBA Ha
OCHOBE
MOJI0KEHU I
MOJIEKYJISIPHO-
KUHETUYECKOM
TEOpUH

Kpucrannmmuecku
€ 1 aMmopdHBIE
Tena

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0a5800

CMmaumnBaHue "

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800

KalUIIPHOCTb. https://m.edsoo.ru/
[ToBepxHOCTHOE ff0a5530
HATSOKCHHC
TemmoBoe bubmmoreka [IOK
7 pacuupeHue u https://m.edsoo.ru/
coKaThe ff0a5a26
Temneparypa.
CBs3b
TEMIIEPATYPHI CO
8 CKOPOCTBIO
TEIJIOBOTO
JIBIDKCHHS
YaCTHIL
BnyTtpennss
SCT(‘FCF:;I bubnmnoreka IIOK
9 SMHEHIS https://m.edsoo.ru/
. ff0a5c60
BHYTPCHHECH
SHEPTUU
Bt bu6muoreka [JOK
10 https://m.edsoo.ru/
TerIonepeaaun 106412
Ypok-
KoH(pepeHIus
"IIpakTHueckoe
HCIIOJIb30BAHUE BuGmiorexa L[OK
11 ZE?EZTB;’I; https://m.edsoo.ru/
HHECTE ff0a65c0
1 MaTepuajoB B
LeJIsIX
sHEeprocoepekeH
ust"
KomnuectBo
but6mmoreka [JOK
12 ;GHHOTH' https://m.edsoo.ru/
ACRHAS ff0a6976
TEIIOEMKOCTh
YpaBHeHue bubnmuoreka [IOK
13 | TtemmoBoro https://m.edsoo.ru/

Oasanca.

ff0a7088



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088

TemoodbMeH u
TEIUIOBOE
paBHOBECHE

14

JlaboparopHas
paborta
"UccnenoBanue
SIBJICHUS
TerI000MeHa
npu
CMEIITUBAHUH
XOJIOJTHOM U
ropstaeit BOJbI"

bu6mnorexa [JOK
https://m.edsoo.ru/
ff0a6a98

15

Pacuer
KOJIMYECTBA
TEIUIOTEI,
HEOO0XO0IUMOTO
JUTS. HarpeBaHUS
Tella U
BBIIEISIEMOTO UM
TIPY OXJIAXKICHUH

16

JlaGopaTopHas
paborta
"Onpenenenue
YAEIbHON
TEIJIOEMKOCTH
BelecTsa"

bu6muoreka [JOK
https://m.edsoo.ru/
ff0a6bb0

17

DHeprus
TOILIMBA.
VY nenbHas
TEII0Ta
CropaHus

but6mmoreka [IOK
https://m.edsoo.ru/
ff0a7b5a

18

[InaBnenue u
OTBEpJICBaHUE
KPUCTALINYECKHU
X Ten. YenbHas
TEeIUIoTa
IJIaBJICHUS

bubnuoteka [IOK
https://m.edsoo.ru/
ff0a71d2

19

Jlaboparopnast
pabora

bu6mmoreka [JOK
https://m.edsoo.ru/



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

"OnpeneneHue
YIAEIbHOU
TEILJIOTHI
IUIaBJICHUS JIba"

ff0a72fe

20

[TapooGpazoBanu
en
KOH/ICHCAITHSI.
Hcnapenne

bu6mnoreka [IOK
https://m.edsoo.ru/
ff0a740c

21

Kunienue.

VY nenbHas
TEeIyIoTa
napooOpa3zoBaHu
SH
KOH/ICHCAIIUH.
3aBUCUMOCTh
TEMIIEPATYPhI
KHUITCHHSI OT
aTMochepHOTO
TaBJICHUS

bu6mnoreka [JOK
https://m.edsoo.ru/
ff0a786¢c

22

BnaxnocTth
BO3/IyXa.
JlaGopaTopHas
paborta
"Onpenenenue
OTHOCHUTEJIbHOM
BJIQYKHOCTHU
BO3IyXa"

bu6muoreka [JOK
https://m.edsoo.ru/
ff0a7628

23

Pemenne 3amau
Ha OIpeJieJIeHUE
BJIAXXHOCTH
BO3/lyXa

24

[TpuHUIMIIBL
paboThI
TETUIOBBIX
JIBUTATENEH.
[TapoBas
TypOuHa.
JIBurarenb
BHYTPEHHETO



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

CropaHus

25

KIIJI TermoBoro
JBUTATEII.
TemnoBbie
JBUTATCIIN U
3ammra
OKpy>Karomei
cpeasl

bu6mnoreka LIOK
https://m.edsoo.ru/
ff0a7c7c

26

3aKoH
COXpaHEHHUs U
TIpeBpaIieHus
SHEPTUH B
TEIIOBBIX
mpoiieccax

27

Iloaroroska x
KOHTPOJIBHOU
pabote 1o Teme
"TennoBrie
SIBIICHMSL.
HN3meHeHue
arperaTHbIX
COCTOSIHUH
BelecTsa"

bu6muoreka [JOK
https://m.edsoo.ru/
ff0a83f2

28

KonTposnbHas
paboTa 1mo Teme
"TermoBkie
SIBIICHMS.
HN3meHeHue
arperaTHbIX
COCTOSIHUU
BeriecTna"

but6mmoreka [IOK
https://m.edsoo.ru/
ff0a86ae

29

DneKkTpu3anus
ten. JIBa pona
ANEKTPUUYECKUX
3aps/i0B

30

Ypok-
HCCIIeIOBaHUE
"DnexTpuzanus

TeJl UHAYKLIUEH U



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

pu

COIIPUKOCHOBCHHU

I/I"

31

Bzaumoneiictue
3apSKEHHBIX TE.
3akoH Kymnona

bu6mnoreka LIOK
https://m.edsoo.ru/
ff0a87e4

32

DIIEKTPUYECKOE
ToJIE.
HamnpsxeHHOCTB
ANEKTPUUYECKOTO
nostst. [TpuHnun
CyHeprno3uuu
INEKTPUUECKHUX
roJsiei

bu6mnoreka [JOK
https://m.edsoo.ru/
ff0a8ala

33

Hocurenn
ANEKTPUUYECKUX
3apsoB.
DJleMeHTapHbIN
3apsia. CtpoeHne
aToma

34

[IpoBogHUKH 1
TUAJIEKTPUKH.
3akoH
COXpaHEHUS
3JIEKTPUYECKOTO
3apsiaa

bu6muoreka [JOK
https://m.edsoo.ru/
ff0a8ef6

35

Pemenne 3amau
Ha MPUMEHEHUE
CBOMCTB
3JIEKTPUYECKHUX
3apsIoB

but6mmoreka [IOK
https://m.edsoo.ru/
ff0a90cc

36

DIEeKTpUUECKUI
TOK, YCJIOBUS €r0
CYyILIECTBOBAHHSI.
Hctounnku
ANEKTPUUYECKOTO
TOKa

but6mmoreka [JOK
https://m.edsoo.ru/
ff0a95a4

37

JlericTBuA
ANEKTPUUYECKOTO

bu6mmoreka [JOK
https://m.edsoo.ru/



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

TOKa

ff0a96b2

38

Ypok-
HCCIEeN0BaHue
"JlelicTBHE
ANEKTPUIECKOTO
IIOJIs1 Ha
MIPOBOJHUKHU U
TUDIIEKTPUKA"

39

DJIEKTPUYECKUI
TOK B METajiax,
KHUIKOCTAX U
rasax

bu6mnoreka [JOK
https://m.edsoo.ru/
ff0a9838

40

DIIeKTpruyecKas
Ienb U eé
COCTaBHBIE YaCTH

41

Cuna Toxa.
JlaGopartopHas
pabota
"U3mepenue u
peryiaupoBaHue
CUJIBI TOKa"

0.5

bu6muoreka [JOK
https://m.edsoo.ru/
ff0a8bd6

42

DIIEKTPUYECKOE
HampsHKeHUe.
BonwsT™meTp.
JlaGopaTopHas
paborta
"U3mepenue u
peryinpoBaHue
HanpspKeHus"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/
ff0a9el14

43

CornpoTuBineHue
MIPOBOTHUKA.

Y nensHOE
COTIPOTHBJICHUE
BeIlleCTBa

bubnuoteka [IOK
https://m.edsoo.ru/
ff0aa738

44

JlaboparopHast
paborta
"3aBUCUMOCTD
ANEKTPUUECKOTO
COTIPOTHBIICHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0aa738



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

MIPOBOIHUKA OT
€ro JUINHAbI,
TIOLIAAN
MONIEPEYHOTO
CEUYCHUS U
marepuana'

45

3aBHCHMOCTD
CHJIBI TOKA OT
HaIPSHKEHUS.
3axoH Oma 1j1st
yJacTKa e

bu6mnoreka [JOK
https://m.edsoo.ru/
ff0aad4a

46

JlaGopartopHast
paborta
"NccnenoBanne
3aBUCHUMOCTHU
CHWJIBI TOKA,
WAYIIETO Yepes
pe3ucrop, ot
COTIPOTHRBIICHHSI
pesucropa u
HaMNpsDKEHUs Ha
pesucrope”

bu6muoreka [JOK
https://m.edsoo.ru/
ff0aa04e

47

ITocnenoBarenbH
oc u
I1apaijICIIbHOC
COCANHCHUA
IIPOBOJHUKOB

48

JlaGopaTopHas
paborta
"IIpoBepka
rpaBuiia
CJIOYKEHUS
HANPSDKEHUN TIPU
MIOCJIeI0BATEIIbH
OM CO€JIMHEHUH
IBYX
pe3uctopon"

bubnuoteka [IOK
https://m.edsoo.ru/
ff0aaa58

49

Jlaboparopnast
pabora

bu6mmoreka [JOK
https://m.edsoo.ru/



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

"IIpoBepka
IIpaBWJIA JUIst
CWJIBI TOKA IIpU
IapajuIeJIbHOM
COCTMHEHUH
pe3uctopon"

ff0aadle

Pemenue 3amau
Ha MPUMEHEHHE
3akoHa Oma Juig

bu6mnoreka [JOK

50 S—— https://m.edsoo.ru/
ff0aaf8a

COCUHCHMUS

MIPOBOTHUKOB

Pa6ora u

MOIITHOCTb bu6mnorexa [IOK
51 | BIeKTpUYECKOro https://m.edsoo.ru/

TOKa. 3aKOH ff0ab124

Jxoynsa-Jlenua

JlaGopartopHast

paborta

"Onpenenenue bu6muoreka [JOK
52 | paboTsl u https://m.edsoo.ru/

MOII[HOCTH ff0ab3e0

AIEKTPUIECKOTO

TOKa"

DJIEKTpUUYECKHUE

ey U

noTpeourenu bubnuoteka [{OK
53 DIIEKTPHUECKOM https://m.edsoo.ru/

SHEPTUH B OBITY. ff0ab660

Kopotkoe

3aMbIKaHUE

Iloaroroska k

KOHTPOJIbHOMN

?giiiii;;iﬁ;e bu6nunoreka [JOK
54 https://m.edsoo.ru/

SAPIATIBL. ff0abd2c

3apsKeHHbBIC

Tela U UX

B3aMMOJICCTBHS.
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TlocTogHHBII

AIEKTPUYECKUI

TOK"

55

Konrtponbhnas
pabota 1o Teme
"DIIeKTpUYeCcKue
3apsbl.
3apsKEHHbIC
Tena U ux
B3aUMOJIEVICTBHUA.
[TocTostHHBII
AIEKTPUYECKUI
ToK"/Bcepoccutic
Kasi IpOBEpOYHast
pabota npu
MIPOBEJICHUU C
MCIOJIb30BAaHUEM
KOMIIbIOTEpa

bu6mnoreka [JOK
https://m.edsoo.ru/
ff0abea8

56

[TocTogHHBIE
Mar"uThl, UX
B3aMMOJIEVICTBUE

57

Ypok-
HCCIIeOBAHUEC
"U3yueHue
nojeu
MMOCTOSIHHBIX
Mar{uToB"

bu6muoreka [JOK
https://m.edsoo.ru/
ff0ac3d0

58

MarautHoe
ToJIe.
MarsuTtHoe mnoJe
3eMiu U ero
3HAYCHHE JIJIST
JKM3HU Ha 3eMJIe

bubnuoteka [IOK
https://m.edsoo.ru/
ffOacOba

59

OmneIT Opcrena.
MarauTHoe€ moJe
3JIEKTPUYECKOTO
TOKa MarauTHoe
T0JIe KaTyIIKU C
TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0acld?2
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60

IIpumeHnenue
ANEKTPOMArHuTO
B B TEXHUKE.
JlaboparopHas
paborta
"N3yueHne
NENUCTBUS
MarHUTHOIO
oJid Ha
MIPOBOJHUK C
TOKOM"

0.5

bu6mnoreka [IOK
https://m.edsoo.ru/
ff0ac74a

61

DIIEKTPOABUTATE
JIb TIOCTOSTHHOTO
TOKA.
Hcnonp3oBanue
AJIEKTPOJIBUTATEN
el B
TEXHUYECKUX
YCTPOMCTBAX U
Ha TPaHCIIOpTe.
JlaGopaTopHas
paborta
"KonctpyupoBan
Ue ¥ U3yueHue
paboThI
ANEKTPOABUTATEN

"

s

bu6muoreka [JOK
https://m.edsoo.ru/
ff0ac86¢

62

OnbiTel Dapajes.

3akoH
3JIEKTPOMATrHUTH
OM UHIYKIIUH.
[IpaBuno Jlenna

63

DneKTporeHepar
op. CiocoOmr
MOy YEHUS
3JIEKTPUYECKON
SHEPTHH.
DJIEKTPOCTAHIINHT
Ha



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

BO300HOBIIIEMBIX
UCTOYHUKAX
SHEPTUU

64

Iloaroroska x
KOHTPOJIBHOU
pabote 1Mo Teme
"DIeKTprYecKue
Y MarHUTHBIE
SIBJICHUS "

65

KontponsHas
pabota 1o Teme
"DIeKTpUYecKue
Y MarHUTHbIE
sBieHus'"/Bcepoc
CUiCKas
MIPOBEpPOYHAS
pabota npu
MPOBEJICHUU Ha
OyMa>KHOM
HOCHTEIEe

bu6mnorexa [IOK
https://m.edsoo.ru/
ff0acb14

66

Pe3epBHbIii ypoOK.
Pabora ¢
TEKCTaMH I10
TeMe "TemnnoBbie
siBICHUA"

bu6muoreka [JOK
https://m.edsoo.ru/
ff0acche

67

Pe3epBHbIii ypOK.
Pa6ota ¢
TEKCTaMU I10
TeMe
"TTocTostHHBIN
BJIEKTPUYECKUI

n

TOK

but6mmoreka [IOK
https://m.edsoo.ru/
ffOacdc6

68

Pe3epBHBIi1 ypoOK.
PaGora ¢
TEKCTaMH I10
TeME
"MarauTHbIC
sIBIICHUA"
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OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOTIO
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU

HUHTEPHET



MyHuIHNAJbHOE KajeHHOe 001e00pa3oBaTe/ibHOe yupeKIeHHe
«Cpenusisi 06meodpazoBaTebHas HIK0JIa
c.in. Kpemenuyr-KoncranTHHOBCKOE»

PACCMOTPEHO COI'JIACOBAHO YTBEPXJIEHO

MO yuureneii 3am.aupexTopa no YBP Jnapexrop MKOY COIII

ecTecTBeHHO- s / e.mKpemenuyr-

mMaTemMar KOIro HHKJIA . / Koncrurnnosckoe
M Kaposa A.B. v@{é CyxopaLM. | = .- barosa M.B.

IIporoxkoa Nel Ipuxa3s Nel - ITpuka3s Ne55

ot "29" aBrycra 2024 r. ot "30" aBrycta2024r ot "30" aBrycra 2024

Pabouast nporpamMmma
(ID 5443875)
y4eOHOro kypca "®usuka'
nJisi ooydarmuxcs 9 '""A'" kiaacca
Ha 2024-2025 y4eOHBIN IoJ

2024-2025 yyeOHbIH 1o



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3MKe Ha YypOBHE OCHOBHOIO OOIIEro 0Opa30BaHHs COCTaBJIEHA Ha
OCHOBE TOJIOKEHHUI U TpeOOBaHMI K pe3ysbTaTaM OCBOCHHS Ha 6a30BOM YPOBHE OCHOBHOM
oOpazoBarenbHOI mporpammebl, mpeactaBieHHbIx B GI'OC OO0, a Ttakxke ¢ ydérom
benepanbpHOl paboueit mporpaMmbl BocnuTaHus ¥ KoHuenmuu mpenogaBaHus y4eOHOTO
npeamera «Dusnkay.

Copepxanue mnporpaMMbl 1o  (U3MKE  HampaBleHO Ha  (OPMHUPOBAHHE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYarOIIMXCS W OpraHU3alluio U3ydeHHs (U3UKUA Ha
NEeSITeTLHOCTHOM OCHOBE. B mporpamme mo ¢pu3nke yUYUTHIBAIOTCS BO3MOXKHOCTU y4€OHOTO
npeamera B peanuzanuu TpedoBaHuit ®I'OC OOO K mMIaHUPYEMBbIM JIMYHOCTHBIM H
METanpeIMETHBIM  pe3ylbTaTaM  OOydYeHHs, a TakkKe MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYUYHBIX YYEOHBIX MIPEIMETOB HAa YPOBHE OCHOBHOI'O 00IIIET0 0Opa30BaHUSI.

[Iporpamma 1o ¢u3uKe ycTaHaBIMBAET paclpeneieHrue y4eOHOro MmaTrepuana Io
rojaM oOydeHus (IO Kjiaccam), MpeajaraeT MpPUMEPHYIO IMOCJIEI0BATEIbHOCTh HM3YUYEHUS
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTIO COAECPKAHUSA W Y4ETE BO3PACTHBIX
0COOEHHOCTEN 00yJarOIIUXCHA.

[Iporpamma mno ¢usuke pa3paboTaHa ¢ IEJbIO OKa3aHUST METOAMYECKOW MOMOIIU
YUHUTEIIO B CO3JJaHUU pabouelt mporpaMMBbl IO Y4eOHOMY MpeIMETY .

dusnka SBISETCA CUCTEMOOOPA3YIOIMM JUIs ©CTECTBEHHOHAYYHBIX YYEOHBIX
IPEeIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI JieKaT B OCHOBE MPOLECCOB U SIBICHHIA,
U3y4aeMbIX XUMHEH, Ononoruei, acTpoHoMuel U Gu3nveckoit reorpadueii, BHOCUT BKJIA] B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, TMpEeAOoCTaBisieT Haubonee sCHble 00paslibl
NPUMEHEHHUS HAay4YHOT'O METOJa IO03HAHMS, TO €CTh CHoco0a MOJIy4eHHsI JOCTOBEPHBIX
3HAaHUM O MUDE.

Oana w3 TrHaBHBIX 3a7a4  (U3MYECKOro o00pa3oBaHUS B CTPYKType 0OIIero
o0Opa3oBaHUsl COCTOUT B (DOPMHPOBAHUU E€CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpeca K
HayKe Yy 00y4arommxcs.

Nzyyenne ¢uzuku Ha 06a30BOM YpOBHE IMPEAINONAraeT OBJIaJCHUE CIEAYIOUUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYI0 TPAMOTHOCT:

® Hay4HO OOBSICHSTH SIBIICHUS;

® OIICHMBATH U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIICIOBAHUS;

® HHTEPIPETUPOBATH JaHHBIE U MCIOJIb30BATh HAYYHBIE J10KA3aTEIbCTBA IS
MOJIyYEHUS BHIBOJIOB.

Lenn m3ydeHus (U3MKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs OIpe/eieHbl B
Konnenmmuun  mpenonaBanus ydebHoro mnpeamera «®Dusmka» B 00pa3oBaTENbHBIX
opranuzanusax Poccuiickoit @eneparnuu, peaau3yronix OCHOBHBIE 00IIeco0pa3oBaTelbHBIC
MpOrpamMMbl,  yTBEPKAEHHOM pemeHneM Koierunm MuHHCTEPCTBA  IIPOCBELICHUS
Poccwuiickoit ®enepanuu (mporokon ot 3 nexadps 2019 r. Ne [TK4BH).

Hesn u3yvyenust pu3uKu:



e [pUOOPETEHHE WHTEpPEca U CTPEMJICHUS OOYYAIOIIMXCS K HAYYHOMY H3YUYEHHIO
MPUPO/BI, Pa3BUTUE UX UHTEIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE MPEACTABICHUA O HAYYHOM METOAE MO3HaHWS U (HOpPMHpPOBAHUE
HCCIJIEI0BATENBCKOT0 OTHOIIEHUS K OKPY>KAIOIIUM SBJICHUSM;

e (opmupoBaHME HAYYHOTO MHPOBO33PEHMS Kak pe3yJbTaTa HM3yYEHUS OCHOB
CTpOEHUSI MaTepUH U (PYHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBaHUE TpEACTABICHUA O poiu (QU3MKK U1 Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA;

® pa3BUTHUE MPEACTABICHUNA O BO3MOXHBIX cepax Oyayuiell npodeccruoHanbHON
NeSITEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATrOTOBKA K JalibHEWIIeMy OOYy4YEHHIO B
3TOM HaIlpaBJICHUU.

JlocTkeHue 3THX Leled mporpamMmbl 1Mo (U3MKE Ha YpOBHE OCHOBHOI'O OOILEro

oOpa3zoBaHusl 00€CTICUNBACTCS PEIICHUEM CIEAYIONINX 3a/4a4:

® [pUOOpPETeHHE 3HAHMM O JAUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, SJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

® [pUOOpPETEHHE YMEHUN OMNHUCHIBATH M OOBSICHATH (U3NYECKUE SBJICHUS C
UCIOJIb30BAHUEM IOTYYCHHBIX 3HAHUM;

® OCBOCGHHME METOJIOB pEUICHUS MPOCTEHIIMX Pacu€THBIX 3aJlad C HCMOJIb30BaHUEM
(du3nuecKux Mojiesell, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUN HaONIOAaTh MPUPOJHBIC SIBJACHUS U BBIIOJHATH OIBITHI,
nabopatopHble pabOThl M HKCIIEPUMEHTAIIbHBIE UCCIEAOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX PUOOPOB;

® OCBOEHHE MPUEMOB palbOTHI C MHPOpMAIUEN (PUZNUECKOTO COJEPKAHUS, BKITHOYAS
UH(POPMALIUIO O COBPEMEHHBIX JIOCTHXKEHUAX (PU3MKH, aHAIM3 M KPUTHYECKOE
OlICHMBaHUE MH(POPMAIIUU;

® 3HAKOMCTBO cO cdepamu MpodeccuoHaTbHOW AESITeNbHOCTH, CBSI3aHHBIMH C
(U3HUKON, W COBPEMEHHBIMHU TEXHOJIOTMSIMH, OCHOBaHHBIMU Ha JOCTHIKCHMSIX
(bu3nuecKol HAyKH.

Ha wusyuyenue ¢usuku (0a30BBIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro

obpazoBanus oTBoAUTCS B 9 kiacce — 102 gaca (3 gaca B HEACIIO).

[Ipennaraemslii B mporpamMme 1o ¢Gu3MKe MepeueHb JTadopaTOPHBIX PabOT U OIBITOB
HOCHUT PEKOMEHJIAaTeIbHBIA XapaKTep, YUUTEb JIeIaeT BHIOOp MPOBENEHUs JIabOpaTOPHBIX
paboT W OMNBITOB C YYETOM HWHAMBUAYAIbHBIX OCOOEHHOCTEH O0O0yYaronmxcs, CIUCKa
OKCIIEPUMEHTANIBHBIX 3aJlaHUl, TpeajaraéMblXx B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO
dK3aMeHa 1o (hHU3HuKe.



9 KJIACC

Pasznen 8. Mexannueckue siBJeHHUS.

MexaHnnyeckoe  JIBH)KCHHE. MarepuanpHass ~ TOYKA. Cucrema  orcuéra.
OTHOCHUTENBHOCT MEXAHUYECKOTO IBMKEHMS. PaBHOMEpHOE NMpPSIMOJMHENHOE JIBHKEHUE.
HepaBHnomepHOe npsmonuHelHOe nBrkeHue. CpenHsss 1 MTHOBEHHAsl CKOPOCThb TeJa MpPH
HEPAaBHOMEPHOM JBUKCHUHU.

Yckopenue. PaBHOyckopeHHOE NpsiMOJIMHEHHOE ABMkeHue. CBOOOIHOE TMajeHue.
Omnebitel [Manunes.

PaBHOMepHOE nBUXKEHME 1O OKPY>KHOCTH. llepuon u yactora oOpamienus. JluneitHas
Y yTJIOBast CKOPOCTHU. LIeHTpOCTpeMUTENBHOE YCKOPEHUE.

IlepBoiii 3akoH Hprootona. Bropoit 3axkoH Hsrorona. Tpermii 3akoH HeroToHa.
[IpuHIHMN Cynepno3nLuy CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPeHUs CKOJIbKEHUS, CUJla TPEHUS
MOKOSI, APYTUE BUbI TPEHUSI.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOTHOTO Ma/IeHUs.
JlBwxenne 1uaHetr BOkpyr Connua. IlepBas kocmuueckass ckopocTb. HeBecoMocTe
Meperpy3KHu.

PaBHOBecue marepuanbHON TOuku. AOCONIOTHO TBEPAOE Teno. PaBHoBecue TBEPIOTO
TeJIa C 3aKPETUVIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LieHTp TsxecTH.

Nmnynec tena. U3menenne nmmynbsca. UMmynbe cuiibl. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE BH>KEHME.

Mexanunueckas pabota U MOITHOCTb. PaGoTa cuit TskecTH, ynpyrocTtu, Tpenus. CBsizb
sHepruu U paboThl. [loTeHIMaNbHas SHEprus Tea, MOJHATOTO Haj MOBEPXHOCTHIO 3EMIIH.
[loreHunanbHass sHeprus cxarod npyxuHbl. Kunermueckas osHeprus. Teopema o
KMHETUYECKOM SHEPTrUuu. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTUH.

Hemoncmpayuu.

1. HaGmroieHue MEeXaHM4eCKOTo JBUKEHHS Tella OTHOCUTEIBHO Pa3HbIX Tel OTCUETa.

2. CpaBHEHME IIyTE€H U TPACKTOPHUI JBUKEHHUS OJHOTO U TOTO K€ T€la OTHOCUTEIILHO
Pa3HBIX TEJ OTCUETA.

N3mepenune cCKopocTH U yCKOPEHHUS IPSIMOJIMHEMHOTO IBUKEHUSI.

UccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JBUKEHUS.

Habumronenne qBuKeHUs Tea Mo OKPY>KHOCTH.

HabGmroeHne MexaHWYecKUX SIBIICHWUHM, MPOUCXOIANIMX B CHCTEME OTcUéTa
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

o v AW

7. 3aBUCUMOCThH YCKOPEHHS Teja OT MACChl TeJla U IEUCTBYIOIIEH HA HErO CHUJIBIL.
8. HaOmroneHue paBeHCTBa CUIT IPU B3aUMOJICHCTBHH TEIL.

9. HM3MmeHeHue Beca Tela PU YCKOPEHHOM JBHKEHUH.

10. Ilepenaua umIiryabca npu B3aUMOJIECUCTBUM TEN.

11. TIpeoOpa3oBanus JHEPTUN NIPU B3aUMOACHCTBUU TEIl.



12. CoxpaHeHue UMIyJbca IPU HEYIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue UMIyJbca Ipu aOCOMIOTHO YIIPYTrOM B3aUMOJAECUCTBHH.

14. HaGnroieHre peakTUBHOTO JBUXKEHUS.

15. CoxpaHeHuEe MEXaHUYECKOM 3HEPTUU NTPU CBOOOAHOM MAJICHUH.

16. CoxpaHeHUE MEXAaHUYECKOW OHHEPruM MpH JBUKEHUU Tela IMOoJ JEHCTBUEM
MPYKUHBIL.

Jlabopamopuuvie padbomol u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisd pa3roHa U JaJIbHEHIIEro paBHOMEPHOIO JABM)KEHHUS
HIapyKa Win TEJIEKKH.

2. OmpeneneHue cpeqHel CKOPOCTH CKOJIbXEHHsI OpyCKa WM JIBUKEHUS IIapUKa IO
HAKJIOHHOM IIJIOCKOCTH.

3. OmpeneneHue yCKOpeHUsl Tejla NpH PaBHOYCKOPEHHOM JBUKEHUH MO HAKIOHHOMN
MJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTU IIYTH OT BPEMEHH MPH PaBHOYCKOPEHHOM ABUKCHUU
0e3 HauyaJIbHOM CKOPOCTH.

5. IlpoBepka rumoresbl: €ClIM MPU PABHOYCKOPEHHOM JIBM)KEHHU O€3 HayalbHOU
CKOPOCTH IIyTH OTHOCSATCA KakK psAJ HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
IPOMEXYTKH BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CUJIBI TPEHUSI CKOJBXKEHHS OT CHJIbl HOPMaJIbHOTO
JaBJICHUSI.

7. Omnpenenenue ko3 (HUIUEHTA TPEHUS CKOJIbKEHHUSL.

OmnpeneneHue xECTKOCTU NPYKUHBL.

9. Ompenenenue pabOTbl CWIbI TPEHUS IPU PABHOMEPHOM JBMKEHHM Tejla 10

TOPU30HTAIIBHON IIOBEPXHOCTH.
10. Onpenenenne pabOThI CHUJIBI YIIPYTOCTH IPU MOABEME Ipy3a € UCHOJIb30BAHHEM
HETOBM)KHOTO U MOJIBUXKHOI'O OJIOKOB.

11. I3y4eHne 3aK0HA COXpAaHEHUS DHEPTUH.

Pa3nea 9. Mexann4yeckue Kojie0aHHUA M BOJIHBI.

KonebarenpHoe paBmkeHue. OCHOBHBIE XapaKTEPUCTHKH KojeOaHMil: mepHof,
4acToTa, aMIUIMTyJa. MareMaTuueckuii U NpyKUHHBIM MasTHUKU. [IpeBpaiienne sHeprun
IpU Kosie0aTeTbHOM JBU)KCHUU.

3aryxatouge KonebaHus. BpiHyxneHHble Konebanus. Pe3onanc. MexaHuueckue
BOJIHBI. CBOMCTBAa MEXaHMUYECKHUX BOJH. [IpononbHbIE U nToniepeyHble BOJIHBL. J[JIMHA BOJIHBI
U CKOpPOCTh €€ paclpocTpaHeHUs. MexaHu4ecKre BOJIHBI B TBEPJOM TeEJlE, CEMCMHUYECKHE
BOJIHBI.

o

3ByK. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. UH(pa3ByKk U yIbTpa3ByK.
Hemoncmpayuu.

1. HaGmronenue koje0aHU TEJ MO ISHCTBUEM CHIIBI TSDKECTH M CHUTBI YIIPYTOCTH.

2. HalGmonenue konebaHuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HaGmroneHnue BoIHYKIEHHBIX KOJeOaHU U pe30HAHCA.

4. PacnpocTpaHeHUe MPOJI0JIbHBIX U MONEPEUYHBIX BOIH (Ha MOJEIH).



5.
6.

HaGuroieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AxycTudeckuil pe3oHaHc.

Jlabopamopuusie padbomol u onvimol.

1.
2.
3.

7.

Omnpenenenne 4acTOThl ¥ MEprUoa KoJeOaHni MaTeMaTHYECKOr0 MasiTHUKA.
Omnpenenenre 4acTOThl M MEpUoia KojaeOaHni MPYKUHHOTO MAsITHUKA.
NccnenoBanue 3aBUCMMOCTH MEpUO/Ia KOJIEOAHHUI MOJBEIIEHHOTO K HUTHU Ipy3a OT
JUITMHBI HUTH.

WccnenoBanne 3aBUCHMOCTH IEpHOJA KOJEOAHWHM MPYKUHHOTO MAasSTHUKA OT
Macchl rpy3a.

[IpoBepka He3aBUCUMOCTH MEepUoa KoJeOaHuil Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpy3a.

OnebIThI, JAEMOHCTPUPYIOIIME 3aBUCHMOCTh NEpHOJa KoJIeOaHU NpPYyKUHHOTO
MasiTHHKA OT MaccChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOTHOTO MaIEHUS.

Paspaen 10. DiieKTPOMAarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE T0JIe. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoyiH. [llkanma sneKTpoMarHUTHBIX BOJIH. Mcronb3oBaHUE 3JIEKTPOMArHUTHBIX BOJH JIJIS

COTOBOM CBSI3U.
DJieKkTpoMarHutHas npupoja ceeta. CkopocTh cBeTa. BomHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHHIX BOJIH.
BomnHoBLIE cBOMICTBA CBETA.

Jlabopamopuwvie padbomel u onvimol.

1.

I/ISY‘IeHI/Ie CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH C IIOMOIIBIO MOOMJIBHOT'O TeJ'Ie(l)OHa.

Pa3nen 11. CBeToBble sIBJICHHUS.

JlydeBast mosienb cBeta. Mictounuku cBerta. [IpsMonuHeitHoe pacipocTpaHEHUE CBETA.
3atmenus Connua u Jlynel. Otpaxkenue cBera. [lnockoe 3epkano. 3akoH OTpa)KEHHs CBETA.

[Ipenomnenne cBera. 3akoH mpesioMmyieHUs cBeta. [lojlHOe BHYTpeHHEE OTpakeHUeE
cBeTa. Mcnonab30BaHUE MOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOJIAX.

Jluuza. Xox nydeit B nuH3e. OnTudeckas cucrtema (oroarmapara, MUKPOCKOIA U
Teneckorna. a3 kak onTuyeckasi cucteMa. ban3opykocTh U JaibHO30PKOCTb.

Paznoxenne Gemoro ceera B crekTp. OnbiTel HproToHa. ClloKeHHE CIIEKTPaTbHBIX
1BeToB. Jlucnepcus cpera.

Hemoncmpayuu.

NowuhkwnNeE

[IpsiMonmHENHOE pacIpOCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[Tony4yenne n300pakeHU B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipennomnenue caera.

OnTuueckuii CBETOBOJ.

Xon myueit B coOuparornieit TnH3e.

Xoz Jlydei B pacCEeUBArOLIEH JIMH3E.



8. Tlomyuenune n3o0paxeHH ¢ MOMOILIBIO JIMH3.

9. Ilpunuun aeiicTBus goToanmnapara, MUKpPOCKOIA U TEJIECKOMNA.

10. Mopensb rinasa.

11. PaznoxeHue 0enoro cBera B CIEKTP.

12.IlomyueHue 6enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopuusie padbomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPAKEHUSI CBETOBOTO JIyda OT YIJIa MMaJeHUs.
2. U3yueHune xapakTepUCTHK U300paKeHHs MPeaIMeTa B IIIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCUMOCTH yIJIa NMPEIOMIIEHUS] CBETOBOIO Jy4ya OT YIJIa MMaJIeHus
Ha IPaHUIE «BO3AYX—CTEKIION.

[Tony4yenne n300pakeHU ¢ TOMOUIBIO COOUpAIOLIEH JIMH3bI.

Onpenenenrie POKYCHOTO pacCTOSHUSL U ONITUYECKOM CHIIbI COOMparolei JTUH3BIL.
OnpITHI IO Pa3lI0KEHUIO OEIOTO CBETA B CHIEKTP.

Nou bk

OMNBITEI O BOCHPUSITHIO IIBETA MPEAMETOB MPH UX HAOIIOJACHUHN Yepe3 1BETOBBIC
(GUIBTPBHL

Pa3znen 12. KBanToBble ABJIeHHUS.

OnwiTel  Pezepdopna u mnnaHerapHas wmojenb aromMa. Mogens atoma  bopa.
Hcnyckanue u nornouieHue ceera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTE. Anb(da, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sjipa.
Hyknonnass monens aromHoro siapa. M3oronbl. PanunoaktuBHbIE TpeBpamieHus. [lepuon
noJiypacnaja aTOMHBIX SIIEp.

SAnepHble peakuuy. 3aKOHBI COXPAHEHMS 3apsAI0OBOIO U MAaCCOBOTO YHCEN. DHEPTHUs
CBSI3U aTOMHBIX sifep. CBA3b Maccbl U SHEpPruM. Peakiuu cuHTE3a U JACJNECHUS SIEp.
Uctounuku sneprun CoaHLA U 3BE3I.

SAnepHast sHepreTuka. J{efcTBUs paJuOaKTUBHBIX U3TyYEHHI Ha )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CnexTpsl U3Ty4YEHHUS U MOTJIOLIEHHUS.

CnexTpsl pa3InyHbIX ra30B.

CnexTp Bogopoaa.

Ha6monenue TpexoB B kamepe Bunbcona.

Pabota cuéTurka HOHU3HPYIOMIUX U3TyICHHUH.

Perucrpanus uznyyeHus NpupoaHbIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopuuvie padbomel u onvimol.

1. HaGmro/ieHue CIUIONIHBIX ¥ THHEHYATHIX CIIEKTPOB U3ITyUCHHUSI.

2. UccnenoBaHue TPEKOB: M3MEPEHHE SHEPTUU YACTHUIBI 10 TOPMO3HOMY MyTH (TIO

dotorpadusm).

3. Usmepenue paanoakTuBHOTO (hoHa.

IHoBTOpPUTENBbHO-0000 1AM MOTYJIb.

[ToBTOpUTENHHO-0000IIAOIMINKA  MOAYJIh TNpPEAHA3HAYECH [UIsI CHCTEMATH3alluu |
0000IIeHNsT TIPEIMETHOTO COJIEPKAHUS M ONbITa JESATEIBHOCTH, MPUOOPETEHHOTO TpHU

AR A



M3YYEHHH BCEro Kypca (pU3UKH, a TaKXkKe AJIs MOATOTOBKM K OCHOBHOMY IOCYJapCTBEHHOMY
9K3aMeHy N0 QU3uKe Il 00yJaroluXcsl, BBIOPABIINX 3TOT yY€OHBIN MTPEIMET.

[Ipy wm3yyeHMM JAHHOTO MOAYJIS PEAIM3YIOTCI M CHCTEMATU3MPYIOTCS BUIBI
NESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0O0€CIEeYUBaeTCi JOCTHKEHUE MPEJAMETHBIX H
METaIpeIMETHBIX IJIAHUPYEMBIX pe3yJIbTaTOB oOy4eHus, dopmupyercs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHME HAy4HBIX METOJOB HCCIIECIOBAHMS SIBIICHUU
MPUPOABI U TEXHUKHU, OBJIAJICHUE YMEHUAMU OOBACHATH (PU3UUECKHUE SIBICHMS, MPUMEHSS
ITOJIyYEHHBIE 3HaHMs, PEIIaTh 3aa4M, B TOM YMCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[TpuHIMTIHAIBHO NESITEILHOCTHBIM XapaKTep JAHHOTO pa3jeia pealnu3yercs 3a CYET
TOT'0, YTO O0YYaIOUIUECs BBIMOIHSIOT 33/JaHUsl, B KOTOPBIX UM IpeIaraercs:

Ha OCHOBE IOJYYEHHBIX 3HAHUU pacro3HaBaTh W HAYYHO OOBACHATH (U3MUECKUE
SIBJICHUS B OKPY>KarOLIEH IPUPOJIE U ITOBCETHEBHOM JKU3HU;

WCIIOJIb30BaTh HAay4HbIE METOJAbl MCCIEAOBAHUS (PU3NUECKUX SIBICHUH, B TOM YHCIIE
JUISI IPOBEPKU TUIOTE3 U NOJYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HAyYHbIE OCHOBBI HanbOJIee BaKHBIX JOCTUKEHUI COBPEMEHHBIX TEXHOJIOTHH,
HaIrpuMep, NPaKTUYECKOro0 HMCHOJb30BaHUS Pa3IUYHbIX MCTOYHUKOB SHEPIMH HA OCHOBE
3aKOHA NPEBPAIICHUS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB HEPIUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IPOI'PAMMBI 110 ®U3BUKE
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUSA

N3ydyenne ¢pu3MKM Ha YpPOBHE OCHOBHOIO OOIIEro OOpa30BaHUs HANpPABJICHO Ha

JOCTH)KEHHE  JUYHOCTHBIX, METAalpeIMETHBIX M  MPEAMETHBIX  00pa3oBaTEIbHBIX
pE3yJIbTATOB.

B pesynbrare u3ydeHus (U3MKM Ha ypOBHE OCHOBHOTO 00Imiero oOpa3oBaHUS Y

oOyyarorerocst OyayT copMHUpPOBaHbI CIEAYIOIINE JIMYHOCTHBIC Pe3yJIbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

- TPOSABJICHUE HWHTEpPECa K HMCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3nuecKol HayKH;

- [ICHHOCTHOE OTHOIIEHUE K JOCTUKEHHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacTHIO B OOCYXJE€HHUU OOIIECTBEHHO 3HAYUMBIX H
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C IPAKTUUYECKUM MPUMEHEHUEM JOCTHURKEHUN PU3NKH;
- OCO3HAHUE BAXKHOCTU MOPAIBHO-3TUYECKUX ITPUHLIUIIOB B IESITEIBHOCTH YUEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHUS:

- BOCIpUATHE JCTETHMUECKUX KayecTB (PU3UYECKOM Hayku: e€ TapMOHHYHOTO
IIOCTPOEHMSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MIO3HAHUSA:

- OCO3HAHME LEHHOCTU (PU3NYECKON HaAyKH KaK MOIIHOI'O HHCTPYMEHTAa NO3HAHUS MUPA,
OCHOBBI Pa3BUTUS TEXHOJIOTUH, BA)KHEHUIIEH COCTABIAIOIEN KyJIbTYPbI;

- pa3BUTHE Hay4yHOW J0OOO3HATEIBHOCTH, HWHTEpeca K  HCCIENOBATEIbCKON
NESITEIIBHOCTH;

S) popmupoBanus KyJIbTYPbI 310POBbSI M IMOLHOHAJIBHOI0 0JIAr OOy YHA:

- OCO3HaHHUE IIEHHOCTH 0e30MacHOro odpas3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, Ba)XKHOCTH NpaBHJ O€30MacCHOr0 IOBEAECHUS Ha TpaHCIOpTe, Ha JOporax, ¢
3JIEKTPUUECKUM U TEIJIOBBIM 00OPYZOBaHUEM B JOMAIIHUX YCIOBUSX;

- c(OopMHpPOBAHHOCTh HaBbIKAa peQIIeKCHHU, NMPU3HAHUE CBOErO IpaBa Ha OLIMOKY U
TaKOIo € MpaBa y APyroro 4ejoBeKa;

6) TPy10BOr0 BOCTIUTAHUSA:

- QaKTHUBHOE Yy4YacTHE B pEIIEHUH NPaKTUYECKHX 3aJad (B paMKax CeMbH,
o0pa3oBaTeNbHON OpraHM3aluy, Tropoja, Kpas) TEXHOJIOTMYECKOW M COLMaIbHON
HaNpaBJICHHOCTH, TPEOYIOUUX B TOM YHCIe U (PU3NUECKUX 3HAHUM;

- HHTEpEC K MPAKTUYECKOMY H3YUYCHHIO Npodeccuil, CBsI3aHHBIX ¢ (PU3UKOM;

7) 3KOJIOrH4eCKOro BOCIIUTAHHUSA:

- OpUCHTAallMs Ha NpUMEHEHHE (PU3UYECKUX 3HAHUU JUIs pelieHus 3agad B oliacTu
OKpyXarolle cpeapl, IJJAHUPOBAHMUS IOCTYIIKOB M OLEHKM HX BO3MOXHBIX
MOCJIEACTBUM JUISl OKPYIKAIOIIEN CPEBL;

- OCO3HaHHUE TI00aLHOTO XapaKTepa dKOJIOTUYECKUX MPOOIEM U IMyTeH UX peIIeHus;



8) amanTanum K U3MEHAIHUMCS YCJIOBUIM COIMAJIbHOW M MPUPOIHOI Cpeabl:

- TOTpeOHOCTh BO B3aWMOJCHCTBUHM MPHU BBIMOJHEHUU MCCIEIOBAHUM M TPOEKTOB
(hu3MUeCcKO HAMIPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHUX;

- TIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIEATEIHbHOCTD;

- IOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM uucie (HOPMYIUPOBATH HJIEH,
TIOHSATHUS, TUTIOTE3bI O PU3NMUECKUX O0BEKTAX U SBIICHUSIX;

- OCO3HaHHE ACPUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCTH (DU3HKY;
- IUTAHUPOBAHKUE CBOETO Pa3BUTHS B MPUOOPETEHUHN HOBBIX (PU3NUECKUX 3HAHUM;

- CTpEeMJICHHE aHaJM3UPOBAaTh W BBISBIATH B3aMMOCBSI3M TPHUPOJBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCTIOIb30BaHUEM (DU3MUECKUX 3HAHUI;

- OIICHKAa CBOUX JACHCTBUI C y4€TOM BIIMSIHUS Ha OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX
ri100aabHBIX MOCJIEICTBHIA.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBO€HHS MpOrpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOILEro

oOpazoBaHusl y oOyuaromierocs OyAayT copMUpOBaHBI MeTampeAMeTHbIE Pe3yJbTaThl,
BKJIFOYAIOIIME TTO3HABATEIbHBIC YHUBEPCAIbHBIC YYCOHBIC JCHCTBHS, KOMMYHUKATHBHBIC

yHUBEpCaJIbHbIE YUEOHbIE IeUCTBUS, pEryIITUBHbIC YHUBEPCAIbHbIC yUeOHbIE ACHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YueOHbIe AelCTBUS

Ba3oBnle Jjornueckue qeiicTBUA:

® BBISBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK 0OBEKTOB (SIBJICHUN );

e YyCTaHABJIMBATh CYIIECTBCHHBIH MpPHU3HAK KJIACCH(PUKAIIUK, OCHOBAHUSA IS
000011IeHNS U CPAaBHCHHS;

® BBIABIIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCMaTPUBACMbIX (aKTax, JTaHHBIX
U HAOJTIOJICHUSX, OTHOCSIIUXCS K (DU3UUCCKUM SIBJICHUSM;

® BBIABIIATH NPHUUYUHHO-CIICACTBEHHBIC CBS3HU MPU M3YyUYCHUN (QUBHYCCKUX SIBJICHUH U
IPOIIECCOB, JiejaTh BBIBOJBI C HCIOJb30BAHMEM JCAYKTUBHBIX M WHIYKTHBHBIX
YMO3aK/TIOYCHHH, BBIIBUTATh THITOTE3bI O B3aMMOCBS3SIX (PU3NUCCKUX BEIIMYHUH;

® CaMOCTOSATEJIBLHO BBIOUPATh CIOCOO pelIeHus y4eOHOM (u3nYecKor 3aaaun
(cpaBHEHHME HECKOJBKHMX BapHAHTOB PEIICHHs, BHIOOP HamOoJIee MOAXOJSIIETO C
y4ETOM CaMOCTOSITEIIPHO BBIJICJICHHBIX KPUTCPUEB).

Ba3oBnle uccienoBareLCKHe JeiicTBHA

® HCIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEIHLCKHN HHCTPYMEHT TO3HAHUS,

® [POBOJUTH II0 CaMOCTOSTEIIbBHO COCTaBJICHHOMY IUIaHYy OIBIT, HECJIOXKHBIN
(hU3UYIECKUN IKCTICPUMEHT, HEOOJIBIIIOE UCCIIETOBaHNE (DU3UICCKOTO SIBICHUS;

® OIICHMBaTh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HMH(OPMAIHIO, MOJYYCHHYIO B
XOJI€ UCCIICJIOBAHMS MIIA SKCIIEPUMEHTA,



CaMOCTOSITEIbHO  (OpMYNIHpPOBaTh OOOOIIEHUST W BBIBOJABI MO pe3yJibTaTam
MPOBEIEHHOTO HAOJIOIEHUS, OIbITA, UCCIIEIOBAHHUS;

MIPOrHO3UPOBATh BO3MOYKHOE JajbHEHIIee pa3BUTHE (PU3NYECKUX IMPOIIECCOB, a
TaK)K€ BBIIBUTATh MPEAMNONOXKEHUS 00 UX PAa3BUTHM B HOBBIX YCIOBHUSIX U
KOHTEKCTax.

Patora ¢ undopmanmueii:

MPUMEHSTh Pa3IUYHbIE METOJbI, MHCTPYMEHTBI M 3aIllpOChl MPH MOUCKE U OTOOpE
MHQOpPMAlMM WJIH JaHHBIX C YYETOM TPEUIOKEHHOW Y4eOHOM (u3nueckoit
3a]1auH;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh M  UHTEPIPETUPOBATH  HHPOPMAIUIO
Pa3IMYHbIX BUJIOB U ()OPM MPEICTABICHUS;

CaMOCTOSITEIbHO BHIOMpATh ONTUMANIbHYIO (OpMY IMpeAcTaBlieHUus WHGOPMALIUU U
WUTIOCTPUPOBATh PEIIaeMble 3a/1a4l HECJIOKHBIMU CXE€MaMHU, TMarpaMMaMH, HHOU
rpauKoi U UX KOMOMHAIIUSMH.

KoMmyHuKaTHBHBIEC YHHBEpPCAJIbHbIe Y4eOHbIe 1eiiCTBUA:

B XOJIc OOCYXJCHHS y4eOHOTO MaTepuaja, pe3yibTaToB JaOOPaTOPHBIX padoOT U
NIPOEKTOB 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMbl M BBICKA3bIBaTh
UJICH, HAIICJICHHBIC HA PEIICHUE 3aJauyd M TOJICp)KaHue OJarokenaTeTbHOCTH
0OIIIeHNS;

COIIOCTABJISITh CBOM CYXICHHS C CYXICHHSAMHU JIDYTUX YYaCTHUKOB JHAJIOTa,
0OHAPYKUBATh Pa3IMUMEC U CXOCTBO IMO3UIINN;

BBIp@XKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO TPEJACTABIATh PE3yJbTaThl BBITOJHEHHOTO (DU3UYECKOrO0 OIBITA
(3KCTIIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

NOHMMATh M HCIIOJIB30BaTh IPEHMYIISCTBA KOMAHJIHOW M WHIUBUIyaIbHON
pabOTHI NP PEIICHUU KOHKPETHOU (DU3UUECKON MTPOOIIEMBI;

NPUHUMATh 1M COBMECTHOM JCATCIBHOCTH, OPraHU30BBIBaTh JCHCTBHUS IO €€
JNOCTHIKCHHUIO:  PaCIpeesaTh pOJIM, OOCYXAAaThb TPOILECChl W PE3yJIbTATHI
COBMECTHOM pabOThI, 00001IaTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBITIOJTHATH CBOIO YacTh Pa0OThI, JOCTHUTash KAYECTBEHHOTO pe3ysbTaTra 1o CBOEMY
HAIPABJICHUIO U KOOPJIUHUPYS CBOU JACHCTBUS C IPYTUMH YICHAMH KOMAaH/IbI;
OIICHMBAaTh Ka4yeCTBO CBOEr0 BKJIaga B OOHIUH MPOAYKT IO KPHUTEPHUSIM,
CaMOCTOATEIBHO CHOPMYTUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBUA.

PerynsiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eiicTBUS

Camoopranuszanmsi:

BBISBIIATh TPOOJIEMBI B JKU3HCHHBIX M YUYEOHBIX CHUTYyaIlUsAX, TPEOYIOMIUX IS
pemeHus pU3NYeCKuX 3HaAHUH;

OPHUEHTHPOBATHCS B PA3MYHBIX MMOJIX0JIaX MPUHITUS PEIICHUH (MHIWBUIYyaIbHOE,
MPUHATHE PEUICHUS B TPYTIIE, IPUHATUE PEIICHUIA TPYIIOi);



CaMOCTOSITEIbHO COCTAaBJIATh AJITOPUTM PEIICHUS (PU3MUECKOM 3aJlayu WU TUIaHa
WCCIIEIOBAHUS C YUETOM HMMEIOLIUXCA PECypcOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATH MpeJlaraéMble BApUAHThI PEIICHU;

JieNaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’lL, 3MOHHOHaJILHBIﬁ HHTEJJICKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYAllMH U Mpelararth IUIaH €€ N3MEHEHHUS;
OOBSCHATh NMPHUYMHBI JTOCTHKEHUS (HEAOCTHM)KEHMSI) PE3yJIbTaTOB JAEATEIbHOCTH,
JaBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATENBHOCTh (B TOM YHCIE B XOJ BbIIOJHEHUS
(U3MYECKOr0 HCCIEIOBAaHUSl WM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHMBIIMXCS CUTYAlMi, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JpPYroro 4eioBeka B XOJ€ ClOpa WIM JAUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMaTb MOTUBBI, HAMEPEHUS U JIOTUKY JPYroro;

MpU3HaBaTh CBOE MPaBO Ha OIMMOKY MpH pelIeHUuH (QU3MYECKUX 3a7ad WU B
YTBEPKACHUAX Ha HAYYHBIE TEMBI U TAKOE XKE MPABO JIPYTOro.

NPEJMETHBIE PE3YJIBTATBI

K KOHITY O6yquI/I$[ B 7 KJacce MPECAMCTHBIC PE3YJIbTAThI HA 0a3oBOM YPOBHE JOJI’KHEBI

oTpaxkaTb CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHUI:

UCIOJIb30BAaTh MOHSATHS: (PU3MYECKHMEe U XUMHUYECKHE SIBJICHUs, HaOII0/IeHUE,
OKCIIEPUMEHT, MOJENb, TUIOTEe3a, EAUHULIBI (U3NYECKUX BEJIUYMH, AaTOM,
MOJIEKyJla, arperatHble COCTOSIHUS BellecTBa (TBEPIOE, JKUIKOE, ra3000pa3Hoe),
MEXaHMYECKOEe [IBIKEHUE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTOpHs, paBHOJACUCTBYIOWIAs cuia, Aeopmanus (ymnpyras, MjaacTHUeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuuath sBIeHUs (Auddys3us, TEIIOBOE IBWIKEHHUE YaCTHI[ BEIIECTBa,
PaBHOMEpPHOE JABUKEHUE, HEPAaBHOMEPHOE JIBW)XEHUE, MHEPIUS, B3aUMOJICHCTBUE
T€J, paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO BpallleHWs, Iepeaada
JaBJieHUs] TBEPIBIMU TEJaMH, JKUJIKOCTSIMHU U Ta3aMH, arMochepHoe NaBJeHHE,
IUIaBaHUE TeJ, MPEBPALCHUS] MEXAaHWYECKOW SHEpPruu) 10 ONUCAHUIO UX
XapaKTEepHbIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIMIUX JaHHOE
(bu3nueckoe SBICHUE;

pacmo3HaBaTh MPOSIBIICHUE HW3YYCHHBIX (PU3NYECKUX SBICHUN B OKpYKaroIIeM
MUpE, B TOM 4YHClie (U3NYECKUE SIBICHHSI B TPUPOJE: MPUMEPHI TBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B )KMBOW M HEKUBOM MPUPOLE, NCUCTBUE CUIIBI TPEHUS B
NpUpOJIE M TEXHHUKE, BIUSHUE aTMOCHEPHOrO JaBIICHWs Ha >KUBOW OPraHu3M,
IUTaBaHUE pbIO, pbIYarud B Telle YeJOBEKa, MPHU STOM IMEPEBOAUTH MPAKTUYECKYIO
3aauy B Y4eOHYIO, BBIJICISTH CYIIECTBEHHBIE CBOMCTBA (NpU3HAKK) (PU3UYECKUX
SIBJICHUH;



ONKCHIBaTh M3YyYEHHBIE CBOMCTBA TE€N U (PUIUUYECKUE SBJICHUS, MCIOIb3YS
¢u3nueckue BeIWYUHBI (Macca, OOBEM, IIJIOTHOCTh BEIIECTBA, BpEMS, NYTh,
CKOPOCTh, CPEIHSsl CKOPOCTh, CHJIa YHPYTOCTH, CHUJa TSKECTH, BEC Tella, CHila
TpeHMsl, JaBjieHHE (TBEPIOro TeNa, JKUIAKOCTH, ra3a), BbITAJKMBAIOUIAs CcuUia,
MexaHu4eckass paboTa, MOLIHOCTb, IUIEYO CHUJIbI, MOMEHT CHJbl, KO3(HUIHEHT
MOJIE3HOTO JIEHCTBUSA MEXaHU3MOB, KUHETHUECKAsl M IOTEHLIMAJIbHAs SHEPTus), IpU
ONMHMCAHUU NPABUIIBHO TPAKTOBATHh (PU3WYECKUN CMBICII HUCIONb3YyEMbIX BEJIUYHH,
uX 0003HAYeHUs M EAUHMLBI (PU3NYECKUX BEJIWYUH, HAXOOUTh (OPMYJIBL,
CBA3BIBAIOIINE JAHHYIO (PU3WYECKYIO0 BEITUYHMHY C APYTMMH BEIMYMHAMH, CTPOUTH
rpaMKu N3y4EeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJICHHUS U TPOLECCHI, MCIOJIb3YS
MpaBWia CIOXEHHUS cui (BAOJAb OAHOM mpsmMoi), 3akoH ['yka, 3akon Ilackais,
3aKOH ApxHMMena, IPaBWIO paBHOBecHs phlyara (0JI0Ka), «30J0TOE€ MPaBHIIO»
MEXaHHKH, 3aKOH COXpPaHEHUS MEXaHWYEeCKOH »SHepruu, Mpu 3TOM J1aBaTh
CIIOBECHYIO0 (OpPMYJIHMpPOBKY 3aKOHAa M 3allUChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE SIBICHMS, MPOIIECCHl U CBOWCTBA TeN, B TOM 4YHCIIe U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTUPOBAHHOTO  XapaKTepa:  BBISBIATH
IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 |—2 JOrMuecKux I1aroB
¢ omnopoif Ha 1—2 U3y4YeHHBIX CBOMCTBA (HU3MUECKUX SIBICHUM, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiath pacuéTHble 3amaud B 1—2 nelCTBHSA, MCHOJB3Ys 3aKOHBI U (HOPMYIIHI,
CBSA3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalKM3a YCJIOBHS 3a/Jayu
3aMKChIBATh KPaTKOE yCIIOBUE, MOACTABIATh (PU3NYECKUE BEIUYUHBI B (POPMYIIBI U
IPOBOAUTH PacU€Thl, HAXOAUTH CIIPABOYHBIE JaHHbBIE, HEOOXOIUMBIE I PELIEeHUs
3aJ1a4, OIEHUBATh PEATUCTUYHOCTD MOJYYCHHON (PU3UUECKON BEIHUNHBI,
pacno3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXHO PEUIUTh MPHU MOMOIIHM (PUINYECKUX
METOJOB, B OMNHMCAaHWUU KCCIIEIOBAHMS BBIICIATH IPOBEPSEMOE IPEANOTI0KEHHE
(rumoTesy), paznuyaTh U MHTEPIPETUPOBATH MOJNYUYECHHBIN pe3ylbTaT, HAXOAUTh
OIIMOKH B XOJI€ OTbITA, IeJaTh BBIBOJIBI [0 €T0 pe3ysbTaTaM;

IPOBOANUTH OMBITHI O HAOMIOJEHUIO (UBNYECKUX SBJICHUA WIH (U3HMUECKUX
CBOMCTB Tenm: (QOpMyIUpOBaTh IMpOBEpsAEMbIe MPEANONIOKEHHS, COOUpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO O0OpYy/IOBaHHWs, 3allMChIBATh XOJ OMbITA H
(bopMyTHpPOBATH BHIBOBI;

BBITIOJHSATH MPSIMbIE U3MEPEHHS PACCTOSIHUSA, BPEMEHHU, MAcCChl Tena, 00bEMa, CHIIbI
U TEeMIepaTypbl C HCIOJb30BAHUEM aAHAJIOTOBBIX U LU(POBBIX NPUOOPOB,
3aMMCBIBATh TIOKAa3aHU MPUOOPOB C yUETOM 3aJaHHOIN aOCONIOTHOM MOTPEeIHOCTH
U3MEPEHUI;

POBOJNTH UCCIIEIOBAHNE 3aBUCUMOCTH OAHOM (PU3MUECKON BEIIMUUHBI OT JAPYron
C HCIIOJIb30BAaHUEM IMPSIMBIX H3MEpPEHUN (3aBUCUMOCTH IIyTH pPaBHOMEPHO
JBUKYILIErocss Te€aa OT BPEMEHM JABW)KEHUS Tella, CUJIbl TPEHUS CKOJBbXEHHS OT



Beca Tena, KauecTBa 00padOTKHU MOBEPXHOCTEN TEN U HE3aBUCUMOCTU CHJIBI TPEHUS
OT TUIOMIAJM COMPUKOCHOBEHHUS TEJ, CUJIbI YNPYTOCTU OT YAJMHEHHS TPY>KUHBI,
BBITAJKUBAIONIEH CHUIIBI OT 00bEMa MOTpYKEHHOW 4YacTU Tela U OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejia, OT TJIyOMHBI, HAa KOTOPYIO
MOTPYKEHO TEJIO, YCIOBUH IJIaBaHUS TeJl, YCIOBHUM paBHOBECHUS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMHM Y4E€OHOTO HCCIEIOBaHUA, COOMpaTh YCTAaHOBKY U
BBITIOJTHATH U3MEPEHUS, CIEAYs NMPEUIOKEHHOMY TUTaHy, PUKCUPOBATH PE3yJIbTaThI
MOJTyYE€HHOHN 3aBUCUMOCTU (PU3MUECKUX BEJIMYUH B BUJIC MPEUIOKEHHBIX TaOIUIl 1
rpauKoB, JIeJaTh BBIBOJIBI MO Pe3yIbTaTaM MCCIEIOBAHNUS,

MPOBOJIUTH KOCBEHHBIE M3MEpeHUs (DU3NYECKUX BETUYUH (IJIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOrO TeNa, Cujla TPEHUS CKOJBKEHUS, [aBJICHUE BO3AyXa,
BBITAJKUBAIOIIAs CHWJIA, JEHCTBYIOIIAs Ha TOTPYKEHHOE B JKHUJKOCTh TEO,
KOd(pPUIIMEHT  MOJE3HOro  JACWCTBUS  MPOCTHIX  MEXAaHU3MOB),  Cleays
MPEJIOKEHHON  MHCTPYKIIMHM: TIPU  BBIMOJHEHUM  U3MEPEHHM  CcOOMpaTh
IKCTIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISATH 3HAUCHUE UCKOMOU BEJTUYMHBI,
coOnro1aTh MpaBWiia TEXHUKH O€30MacHOCTH mpu padboTe ¢ J1abopaTopHBIM
000py1I0BaHHEM;

yYKa3bIBaTh MPHUHIMIBI JACHCTBUS TPHOOPOB M TEXHUYCCKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIWHAMOMETp, COOOMIalolIMecs COCyabl, OapomeTp, phbluar,
TIOJIBMDKHBIM M HETTOABM)KHBIN OJIOK, HAKJIOHHAS IJIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOpPOl HAa UX OmUcaHUs (B TOM YHUCIE: MOAMIUIHUKHI, YCTPOHUCTBO
BOJIOIIPOBO/IA, THIPABIMYECKUNA MPEcC, MAaHOMETP, BBICOTOMEP, MOPUTHEBOM HAacoC,
apeoMeTp), UCTONb3Ys 3HaHUS O CBOMCTBAX (PM3MUYECKUX SBJIICHUN M HEOOXOAUMbIE
(u3nUecKne 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTE TpPHUMEPHl (HAXOAUTh HWHPOPMALMIO O MPUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHMs (DU3MUECKUX 3HAHUI B TMOBCETHEBHOM XU3HU ISl 0OecreueHus
0€30MacHOCTH Mpu oOpalleHuH ¢ MpPUOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHMsI 3/I0pOBbsi U COOJIOJACHHS HOPM SKOJOTHYECKOTO TIOBEICHUS B
OKpYXarolieit cpee;

OCYHIECTBIISITh OTOOP MCTOYHUKOB MH(oOpMaiuu B MHTepHETE B COOTBETCTBUH C
3aJJaHHBIM TIOMCKOBBIM 3alpOCOM, HA OCHOBE HMEIOIIMXCS 3HAHUNH M MyTEM
CpaBHEHMS Pa3IMYHbIX MCTOYHUKOB BBIACIATH MH(POPMAINIO, KOTOpas SBISETCS
IPOTUBOPEUNBON MIIH MOXKET OBITH HEJJOCTOBEPHOM;

UCIIONIb30BAaTh MPU  BBIMOJHEHUM Y4YEOHBIX 3aJaHUN  HAayYHO-TIOMYJISIPHYIO
IUTepaTypy (HU3MUECKOTO COAEpIKAHUs, CIPABOYHBIE MaTepUalbl, PECYpPChl CETH
WNnrepHer, Bmanets mnpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus
uH(OpMaIUK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MIUChbMEHHBIC U YCTHBIE COOOIEHUSI HA OCHOBE 2—
3 MCTOYHHUKOB MH(OpMAIU (PUZNYECKOTO COJEPKAHUS, B TOM YHUCIE MyOIUIHO
JeNnaTh  KpaTKhe COOOIIEHUST O pe3yibTarax MPOEKTOB WM YYEOHBIX



WCCIIEIOBAHUM, TPU S3TOM TIPAMOTHO MCIOJIb30BaTh HM3YYEHHBIA MNOHSATHIHBIN
anmnapart Kypca (GU3UKH, COMTPOBOXK/IATh BRICTYIUJICHUE MTPE3CHTAILINECH;

MpU  BBIMOJHEHUHU Y4YEOHBIX TPOEKTOB U  HUCCICAOBAHUN  paclpeiessiTh
00s13aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJa4aMU, CICAUTH 3a
BBIMIOJTHEHUEM IUIaHa JEUCTBUM, aJeKBAaTHO OILICHUBATh COOCTBEHHBINM BKJIAJ B
NEATEIbHOCTh  TPYIIIbI, BBICTPAWMBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHUE,
YUYUTBHIBASI MHEHUE OKPYKAIOIINX.

K koH1y oOyueHus B 8 kJiacce npeIMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
oTpaxkaTb CPOPMUPOBAHHOCTh Yy 00YHAIOIINXCS YMEHHI:

WCTIONh30BaTh MOHATH: Macca M pa3Mepbl MOJIEKYJ, TeIIOBOE JABIKEHHE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAIUIMYECKHE W aMop(HBIC
TeJa, HACHIIICHHBIA W HEHACBHIIICHHBIN Map, BIAXHOCTh BO3yXa, TEMIIEPaTypa,
BHYTPEHHSS SHEPIHsl, TEIUIOBOM JABUTATEINb, JIEMEHTAPHBINA SICKTPUICCKHIA 3aps/,
AIIEKTPUYECKOE TOJIE, TPOBOJAHUKHA M JUAJICKTPUKH, TIOCTOSTHHBIN AIIEKTPHUSCKUH
TOK, MAarHUTHOE TI0JIE;

pa3nuyaTh SBJICHUS (TEIIOBOE pacUIMpeHHe U CKaTHe, TeIUlonepenaya, TeIIoBoe
paBHOBeCHE, CMauWBaHWE, KaNWUISIPHBIC SBICHUS, WCIApPEHUE, KOHJICHCAIHS,
IJIaBJIGHUE, KpHCTaiu3anus  (OTBepAeBaHWE), KHUIICHHME, TeIulolepenada
(TeTI0NPOBOIHOCTD, KOHBEKIIUS, U3TYUYCHHUE), SICKTPU3AIUS TEIl, B3AUMOICHCTBHUE
3aps/IoB, NEHCTBUS JJICKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOCHCTBUE
MarHuTOB, JMCTBUE MAarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM, SJIEKTPOMAarHUTHAs
MHIYKIWS) [0 ONHCAaHWI0O HMX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SBIICHHUE;

pacrio3HaBaTh MPOSBICHWE H3YYECHHBIX (DU3NYECKUX SIBICHUH B OKpPY’KAIOIIEM
MHpe, B TOM 4YHcie (pru3ndeckre SBIEeHUs B IPUPOAE: MOBEPXHOCTHOE HATSIKEHUE U
KanWUIPHbIE SBICHHUS B MPHUPOJE, KPUCTAUIBI B mpupoze, uanydenne ConHia,
3amep3aHie BOJOEMOB, MOpCKUE OpHU3bl, 00pa3oBaHNE POCHI, TyMaHa, HHEs, CHera,
JNIEKTPUYECKUE SBJCHUS B atrMocdepe, SIIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Mojie 3emiu, apel( MOIIOCOB, pOJIb MArHUTHOTO HOJS Ul KU3HH Ha
3emiie, TONAPHOE CHSHUE, MPH OSTOM TEPEBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIICTATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3MUECKHIX SBICHUM;
ONUCHIBATh M3YYCHHBIC CBOWCTBAa Tel H (DU3WYECKUE SBJICHUS, HCIIOIB3YS
¢u3nuecKue BENWYMHBI (TEeMIIepaTypa, BHYTPEHHsSI DHEpIus, KOJIUYECTBO
TEIUIOTHI, YJAENbHAas TEIUNIOEMKOCTh BEIIECTBA, yJENbHAs TEIUIOTa IUIABJICHUS,
ylenpHas TEeIUIoTa IMapooOpa3oBaHMs, YAEIbHAs TEIJIOTa CropaHus TOIUIHBA,
KO3(D(PUIMEHT TMOJIE3HOTO  JEMCTBHMS  TEIUIOBOW  MAIIUHBI, OTHOCUTENIbHAs
BJIQKHOCTh BO3/yXa, OJJIEKTPUYECKUH 3apsii, CWIa TOKa, JJIEKTPUUYECKOE
HanpsHKeHHe, CONMPOTUBJICHHUE NMPOBOJHMKA, YJEIBHOE CONPOTHUBIICHHE BEIIECTBA,
paboTa ¥ MOIITHOCTH AIIEKTPHUUECKOr0 TOKA), PU OMUCAHUU MTPABUIIBHO TPAKTOBATh
(¢u3NYECKUi CMBICI HCIOJNb3YEMbIX BEJIWYMH, OOO3HAYeHHS U  €JUHULIBI
(¢U3NYECKNX BEITUYMH, HAXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUYECKYIO



BEJIMYMHY C APYTMMH BEJIMYMHAMH, CTPOUTH I'paUKH U3YUYEHHBIX 3aBUCHUMOCTEN
(bU3UYECKUX BEITUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI, HCIOJIb3Y
OCHOBHBIE ITOJIOKEHHSI MOJIEKYIIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA,
MPUHIMI CYNEpPIO3ULUU TMoJeH (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHHUS
3apsana, 3akoH Oma 1 y4acTka nenw, 3akoH Jxoynsa—JIenna, 3aKOH COXpaHEeHUs
SHEpPTUM, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3aIlUCHIBATH €rO
MaTeMaTH4YECKOE BBIPAKECHUE;

OOBACHATH (PU3MUECKHUE MPOLECCHl U CBOMCTBA TEN, B TOM YHUCJIE U B KOHTEKCTE
CUTyauumn MIPAaKTUKOOPUEHTHUPOBAHHOTO Xapakrepa: BBISIBJISITh
MIPUYHUHHOCIIE/ICTBEHHBIE CBA3HM, CTPOUTH OObSICHEHHE U3 1—2 JIOTMYECKUX LIaroB C
ornopoi Ha 1-2 U3yuyeHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3agaud B 2—3 JEWCTBHSA, HMCHOJB3Yys 3aKOHBI U (HOPMYIIbI,
CBA3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/Jayu
3alMChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HEAOCTATOK JAHHBIX JUISl PELICHHUS
3aau, BBIOMpATh 3aKOHBI W (QOPMYJIbI, HEOOXOAMMBIE [UIsi €€ pelleHus,
IPOBOAUTH Pacdy€Thl U CPAaBHUBATH MOJIyYEHHOE 3HaUY€HUE (PU3MUECKON BEIHUMHBI
C U3BECTHBIMU JaHHBIMU;

pacno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEUIUTh MPHU MOMOIIHM (PUINYECKUX
METOJIOB, MWCIIOJb3ysl ONUCAaHUE HCCICNOBAaHUA, BBIICIATH IPOBEPAEMOE
IIPEII0JIOKEHNE, OLICHUBATh NPaBUIBHOCTh NOPSAKA NPOBEACHUS HCCIENOBaHUSA,
JIeJIaTh BBIBOIBL;

IPOBOJUTH OMNbBITHl 10 HAOMIOACHUIO (PU3UYECKUX SBJICHUM WM (QU3HMUECKUX
CBOMCTB Ten (KanmWUISIPHBIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHHUS BO3AyXa OT €ro
0o0bEMa, TeMIlepaTypbl, CKOPOCTH IIpoIlecca OCThIBAHWS M HAarpeBaHus MpU
U3Iy4eHUH OT I[BeTa Hu3Iyyvaromled (MOrjomarolie) MOBEpXHOCTH, CKOPOCTh
UCIIApEHHs. BOJBI OT TEMIEPATYPbl JKUIKOCTH M ILIOMAAM €€ IOBEPXHOCTH,
UIEKTpU3aLMs Tl UM B3aUMOJAEHUCTBHE JJIEKTPUUECKHUX 3apsioB, B3aMMOJCHCTBUE
IIOCTOSIHHBIX MarHWTOB, BU3yaJIM3allisl MATHUTHBIX IOJIEN MTOCTOSHHBIX MarHUTOB,
NEMCTBUS MAarHUTHOTO IIOJISI HAa MPOBOJHHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHMTa,
CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKa): (hOPMYJIMPOBATh MPOBEPsSIEMbIE
OPEINONIOKEeHNs, CcOOUpaThb YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyIOBaHus,
OIMCHIBATh XOJ] ONBITA ¥ (POPMYIUPOBATH BBIBOIBI;

BBITNIOJHATE IPSIMBIE HM3MEPEHMsI TEMIEPATypbl, OTHOCUTEJIBHON BIIAXXHOCTH
BO3/yXa, CHJIBI TOKA, HANPSIKEHHSI C MCIIOJIb30BAaHHMEM AHAJOrOBBIX NMPHOOPOB U
JATYUKOB (PU3NYECKUX BEIIMYMH, CPAaBHUBATh PE3yJbTaThl M3MEPEHUIl ¢ y4EToM
3aJJaHHOW a0COIOTHON MOTPENIHOCTH;

POBOJNTH UCCIIEIOBAHNE 3aBUCUMOCTH OJHOW (PU3UUYECKON BENIMYMHBI OT JAPYTOM
C UCHOJB30BAHMEM MPSAMBIX M3MEPEHHM  (3aBUCUMOCTb  CONPOTHBIICHHUS
IIPOBOJHMKA OT €ro JJIMHBI, IUIOIIAAM IIONEPEYHOTO CEYEHUs U YAEIBHOIO



COIIPOTHUBJICHHUS BEIIECTBA MPOBOJIHMKA, CHJIBI TOKA, UAYLIETO 4Yepe3 MPOBOJIHUK,
OT HampsDKEHHs Ha TNPOBOJAHMKE, HCCIEIOBAHUE IOCIEN0BATEIBHOTO U
MapajljIeIbHOTO  COEJMHEHUH IPOBOJHHUKOB): IUIAHUPOBAaTh  HCCIIEJOBaHUE,
cOOMpaTh YCTAaHOBKY W BBHINONHATH W3MEPEHHS, CIEAYys MPEII0KECHHOMY IUIaHy,
(UKCHPOBATH PE3yIbTATHI MOJYICHHON 3aBUCHMOCTH B BUJE TAOJUIl U TPadUKOB,
JIeNIaTh BHIBOJBI IO PE3YJIbTaTaM UCCIIEI0BAHNUS;

MIPOBOIUTH KOCBEHHBIC H3MEPCHUS (PU3NICCKUX BEIMUNH (YICIbHAS TEIUIOEMKOCTh
BEILECTBA, CONPOTUBIEHUE MPOBOJHUKA, pabOTa M MOIIHOCTH 3JIEKTPUYECKOTO
TOKA): TUTAHUPOBAaTh W3MEPEHHUs, COOHMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
CleTysl PEUIOKCHHON WHCTPYKIIMH, U BBIYHCIISATh 3HAYCHUE BEJTUIHHEI;
coOnrofaTh MpaBuUjia TEXHUKM O€30MacCHOCTH Mpu pabore ¢ JabOpaToOpHBIM
000py1I0BaHHEM;

XapaKTepU30BaTh TMPUHIUIBI JICHCTBUS HM3YYCHHBIX TPUOOPOB M TEXHUYCCKUX
YCTPOWCTB C OMOPOI Ha WX OMUCAHUS (B TOM YHMCIIE: CHCTEMa OTOILICHHS IOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIIepMETp, BOJBTMETP, CUETUUK DIICKTPUUCCKOM
SHEPTHH, DIIEKTPOOCBETHTEIbHBIC TPUOOPHI, HArpeBaTENbHBIC SJICKTPOTPUOOPHI
(mpuMepsI), MEKTPUUECKUE TMPEAOXPAHUTEINH, dJCKTPOMArHUT, dICKTPOIBUTATEITh
MIOCTOSIHHOTO TOKAa), WCIOJb3ysl 3HAHUS O CBOMCTBaX (DM3MYECKHX SIBJICHUN H
HE0O0XO0MMBbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U U3MEPHUTEIbHBIE TIPUOOPHI IO
CXeMaM M CXEMaTHYHbIM pPHUCYHKaM (KUAKOCTHBI TEpMOMETpP, TEpMOC,
NICUXPOMETpP, TUTPOMETP, JABUTATENh BHYTPEHHErO CrOpaHus, 3JIEKTPOCKOII,
peocTar), COCTaBJATh CXEMbl AJIEKTPUYECKUX LIeNeld C MOCIeI0BaTENIbHBIM |
napajulesibHbIM  COEJMHEHHEM 3JIEMEHTOB, pasiinyasl YCJIOBHbIE 0003HAYEHUS
AJIEMEHTOB AJIEKTPUUECKUX IETEH;

NPUBOJUTH TpPHUMEPHl (HAXOAUTh HHPOPMALMIO O TPHUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHMs (DU3MUECKUX 3HAHUI B TMOBCETHEBHOM XU3HU ISl 0OecreueHus
0€30MacHOCTH Mpu oOpalleHuH ¢ MpPUOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHMsI 3/I0POBbsi U COOJIOJCHHS HOPM DSKOJOTHYECKOTO TIOBEICHHUS B
OKpYXarolieit cpee;

OCYHIIECTBIISITh MOUCK MHPOpMaIu Gu3ndecKkoro coxaepxkanus B MHTepHere, Ha
OCHOBE HMMEIOIINUXCS 3HAHUW U MYTEM CpaBHEHUS JOIMOJHUTEIBHBIX MCTOYHUKOB
BBIICTISITE MH(POPMAIIUIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBON WU MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIONIb30BAaTh TMPU  BBIMOJHEHUH YYEOHBIX 3a/laHUl  HAyYHO-TIOMYJISIPHYIO
IUTepaTypy (HU3MUECKOTO COAEpIKAHUs, CIPABOYHBIE MaTepUalbl, PECYpPChl CETH
WNnrepHer, Bmanets mnpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus
uH(OpMaIUK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M KpAaTKUE YCTHBIE COOOIICHHs, 0000IIas
UHPOPMAIIUIO W3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COJEpKaHUs, B TOM
quclie MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOSKTHON HIIM MCCIIEOBATEIIbCKON



NEATEIIbHOCTHA, TPU 3TOM TPAaMOTHO MCIIOJIB30BaTh H3YYEHHBIM NOHATUHHBIN
anmnapart Kypca (GU3UKH, COTPOBOXK/IATh BRICTYIUUICHUE MTPE3CHTAIINEH;

MIPU BBIMOJHEHUU YYE€OHBIX MPOEKTOB M HUCCIEAOBAHUN (PU3NUYECKUX IPOILIECCOB
pacrpefieniaiTh OO0S3aHHOCTH B TpyNNe B COOTBETCTBHUM C MOCTaBICHHBIMHU
3aJla4aMu, CJICJIUTh 3a BBIIIOJHECHHEM IUIaHA JCHUCTBUU U KOPPEKTHUPOBATH €TO,
a7ICKBaTHO OIICHMWBATh COOCTBEHHBIN BKJIAJl B JIEATEILHOCTh TPYIIIbI, BHICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBHE, MPOSIBIAS  TOTOBHOCTh  pa3peliaTh
KOH()JIUKTHI.

K koH1y oOyueHus B 9 kJiacce npeMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI

oTpakaTb CPOPMUPOBAHHOCTh y 00YHAIOIINXCS YMEHUI:

UCIIOJIb30BaTh MOHSATHS: CUCTEMa OTCYETa, MaTepualbHas TOYKA, TPACKTOPHUS,
OTHOCUTEJIBHOCTh ~ MEXaHMYECKOro  JBWXKEHHs,  jAedopmanus  (ympyrad,
IUIACTUYECKAsl), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U
Meperpy3Ku, HEeHTP TSKECTH, aOCOIIOTHO TBEPJOE TENO, LEHTP TAKECTH TBEPAOTO
Tela, paBHOBECHE, MEXaHMYECKHe KojeOaHHWs W BOJIHBI, 3BYK, HH(}pa3ByK u
yIIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJM30PYKOCTh M JIaJbHO30PKOCTh, CHEKTPhl UCIYCKAaHWS WM TOIJIOHICHHS, albda,
0eTa- ¥ TaMMa-U3ITy4eHHUs, U30TOMbI, SAepHasi SHEPTreTHKA;

pasnuyath sBJIeHUs (paBHOMEPHOE W HEpAaBHOMEPHOE MPSAMOIMHENHOE ABM)KEHUE,
PaBHOYCKOPEHHOE MpPSIMOJIMHEMHOE JBM)KEHUE, CBOOOJHOE IaJIeHue Tell,
paBHOMEpHOE JIBUKEHHME IO OKPYKHOCTH, B3aUMOJAEWUCTBUE TeJl, PEaKTUBHOE
JBYDKEHUE, KoJieObaTenbHOE ABMKEHHUE (3aTyXalolue U BbIHYKICHHbIE KOJIeOaHus),
pPE30HAaHC, BOJIHOBOE  JIBWXKEHHME, OTpaXXeHME  3ByKa, MpsSMOJIMHEHHOe
pacnpocTpaHeHue, OTpPakKeHHWe U IpeJIOMJIEHHE CBeTa, IO0JHOE BHYTpPEHHEE
OTpa)kK€HUE CBETa, pa3iokKeHHe OesIoro CBeTa B CHEKTP U CIOXKEHHUE CIIEKTPAJIbHBIX
[[BETOB, JUCIIEPCHs CBETA, €CTECTBEHHAs pPaJUOAaKTUBHOCTb, BO3HHKHOBEHHE
JUHEWYATOro CIEeKTpa M3Iy4YeHHs) [0 ONMMCAHUIO0 UX XapaKTEePHBIX CBONCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBICHUE;

pacro3HaBaTh NPOSIBICHHE H3YYCHHBIX (PU3MUECKUX SIBICHUH B OKpY’KarolleM
mupe (B TOM uHcie (U3MYECKHE SBJIEHUS B MNPUPOJE: NPUIMBBI U OTJIMBBHI,
nByokeHre IutaHeT COJIHEYHOM CHUCTEMBI, pPEaKTUBHOE JIBUJKEHUE JKUBBIX
OpPraHu3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH, 3E€MJIETPSICEHHE, CEHCMHMYECKHUE
BOJIHBI, IIyHaMH, 3XO0, LIBETa TeJ, ONTHYECKUE SBJICHUS B MPUPOAE, OMOIOTHIECKOEe
JeWCcTBUE BHUAUMOIO, YJIbTPadUOIETOBOIO M PEHTI€HOBCKOTO U3JIy4YCHHUH,
€CTECTBEHHBIH paJMOaKTUBHBIA (OH, KOCMUYECKHE JIy4yd, pPaJHOAKTUBHOE
U3Iy4YEHUE NPUPOJHBIX MHUHEpAIOB, ICHCTBUE DPATUOAKTUBHBIX M3JIyYEHUH Ha
OpraHu3M 4YeJoBeKa), MPHU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIJICJIATDH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3MUECKUX SBIICHUIA;

ONKCHIBaTh M3y4YCHHBIE CBOMCTBA Ten U (U3NYECKHE SBJICHUS, HCIOIb3YS
¢usnyeckre BeIMYMHBI (CpelHSAs W MTHOBEHHAs CKOpPOCTb Tela IpHU
HEPaBHOMEPHOM JBUKEHHH, YCKOPEHUE, NIEPEMEILEHUE, MyTh, YIJIOBas CKOPOCTb,



CWJIa TPEHMs], CUjla YIOPYrOCTH, CHJIAa TSDKECTH, YCKOPEHHE CBOOOJHOTrO IMaJeHUs,
BEC Tejla, UMITYJIbC Te€Jla, UMITYJIbC CHUJIbI, MEXaHH4YecKas paboTa M MOIIHOCTb,
NMOTEHIMAJIbHAs 3HEpPIrus Tejla, MOAHATOIO HaJl IOBEPXHOCTBIO  3EMIIH,
MOTEHIMAJIbHAs SHEPIUs CKaToOM NpPYXKUHbI, KUHETUYECKas SHEPrus, IOJHAs
MEXaHU4YeCKasi SHEPIUsl, MEPUOoJl U 4acToTa KoseOaHuM, AJIUHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTAa TOHA, CKOPOCTb CBETa, MOKa3aTelb IMPEJIOMJIEHHS Cpenbl), IpH
ONMHMCAHUU TPABUIBLHO TPAKTOBATH (PU3WYECKUN CMBICI HMCIMOIb3yEMbIX BEIUYMH,
0003HaYEeHUs] M €AWHULBI (U3NYECKUX BEJIMYUH, HAXOAUTh  (POPMYJIBL,
CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYHUHY C JAPYTUMHU BEITUYMHAMH, CTPOUTH
rpaMKu N3y4EeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIIUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PM3MYECKHUE SIBJIICHUS W IPOLIECCHI, HCIOJIb3YS
3aKOH COXPAaHEHMsSI HHEPrud, 3aKOH BCEMHUPHOIO  TITOTEHHS, MPHUHIIMI
CYNEepHno3uIMU CHUJI, NPUHIUI OTHOocUTenbHOCTH ['anmunes, 3akoHbl HbroToHa,
3aKOH COXpAHEHUS! UMITYJIbCa, 3aKOHBI OTPAKEHMSI M MPETOMIICHHUS CBETa, 3aKOHbBI
COXpaHEHHMsI 3apsI0BOTO M MAacCOBOTO YMCEN MPH SACPHBIX PEAKIMIX, TPU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIHUCBIBATh €r0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBSCHATH (PU3MUECKHUE MPOLIECChl U CBOMCTBA TeJNl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallul  MPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa: BBIABISATh MPUUYHUHHO-
CJIEJICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOPOH
Ha 2-3 W3y4YEHHBIX CBOMICTBa (DU3MYECKUX SIBICHUH, (PU3NUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemiate pacy€THble 3a7aud (ONMparolIMecs Ha cucTeMy M3 2—3 ypaBHEHUM),
UCHOJb3Ys 3aKOHBI U (POPMYJIbI, CBsI3bIBaIOIINE (PU3MUECKUE BEIMUMHBI: HA OCHOBE
aHaJIu3a yCJIOBMS 3a/lauM 3allUChIBaTh KPAaTKOE YCIOBUE, BBIABIIATh HEIOCTAIOLIUE
WIN K30BITOYHBIE JaHHbBIE, BBIOMpATh 3aKOHBI U (HOPMYJIbl, HEOOXOAMMBIE JUIS
pelleHusl, MPOBOAUTH pacdy€Tbl M OLEHHUBATH PEATMCTUYHOCTH IOJYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETUUNHBL;

pacro3HaBaTh HpPOOJEMBI, KOTOPbIE MOXHO PELIUTh MPU HNOMOIIU (PU3HYECKUX
METOJIOB, MCIIOJIb3Ysl OIMCAHHWE HCCIENOBAHHUSA, BBLACIATH IPOBEpsIeMOe
IPENOI0KEHNE, OLICHUBAaTh MPAaBUIBHOCTh MOPsKA MPOBEACHUS UCCIIECIOBaHUS,
JieNIaTh BBIBObI, HHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOJEHUN U OIBITOB;
IOPOBOJIUTH OMNBITHl 10 HAOMIOACHUIO (PU3MYECKUX SIBJICHUM WIH (PU3HUECKUX
CBOMCTB TeJ (M3yuyeHHe BTOPOro 3akoHa HbIOTOHa, 3aKOHA COXpaHEHMs SHEPTUH,
3aBHCHMOCTb Iepuojia KojeOaHUil MpYXKUHHOIO MasTHUKAa OT MacChl Ipys3a U
KECTKOCTH TPYKUHBI M HE3aBHUCHUMOCTb OT aMIUIMTYAbl MalblX KOJIeOaHUH,
OpSMOJIMHEITHOE paclpOCTpaHeHHE CBETa, pasjoXKeHHe Oeroro cBeTa B CIEKTP,
U3yueHHe CBOMCTB M300pa)X€HHs B IUIOCKOM 3€pKajle M CBOWCTB H300paKEHHS
npeaMeTra B coOMparomiei JuH3e, HAOMIOJEHHE CIUIOIIHBIX U JIMHEHYaThIX
CHEKTPOB H3IYUYEHHs): CAMOCTOSTENBHO COOMpPATh YCTAHOBKY U3 HM30BITOYHOTO



Habopa 000pyAOBaHUS, OMMCHIBATH XOJI OMBITA M €TO PE3yJIbTaThl, (HOPMYITUPOBATH
BBIBOJIBI;

MPOBOUTH MIPH HEOOXOAMMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, OTpenessisi CpeaHee
3HaYeHUEe U3MepseMOi BeNMUYUHBI ((POKYCHOE pacCTOSTHUE COOMpAOIIEH JIMH3BI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEpPUTEILHOTO TPUoopa);
MIPOBOIUTH UCCIIECAOBAHUE 3aBUCUMOCTEHN (PH3NIECKUX BEIMYHMH C UCTIOIH30BAHUEM
NPSIMBIX HM3MEPEHHH (3aBHCHMOCTh IYyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
IBIDKEHUU 0Oe3 HadalbHOW CKOPOCTH, IEpHoAa KOJICOaHWH MaTeMaTHYeCKOTrO
MasiTHUKA OT JUTMHBI HUTH, 3aBHCUMOCTH YyTJIa OTPAKEHHS CBETA OT YIJIa MaCHHS
W yria TpeloMJIeHHS OT yIyla TaJeHus): IUTAaHUPOBaTh WCCIEIOBAHNE,
CaMOCTOSATEIHHO COOMpPATh YCTAHOBKY, (UKCHUPOBATH PE3YNbTAThl MOJYYCHHOU
3aBHCUMOCTH (PM3MUECKUX BEIIMYMH B BUJC TAOJIUI] U TPAPHUKOB, EITATh BBHIBOIBI
M0 pe3yJbTaTaM HUCCIICOBAHNUS;

MPOBO/IUTh KOCBEHHBIE M3MEPEHUs (U3UYECKUX BEIMYUH (CPETHSST CKOPOCTh U
YCKOpPEHHE Teja TpU PABHOYCKOPECHHOM JABW)KCHHH, YCKOPEHHE CBOOOJHOTO
najcHus, JKECTKOCTh  TPYXHHBI, KOIQQPUIMEHT  TPEHHUS  CKOJIBKCHUS,
MeXaHW4eckas paboTa W  MOIIHOCTh, YacTOTa H TEpUoJ  KojeOaHHi
MaTeMaTUYeCKOr0 M TPYXKHMHHOTO MAasSTHUKOB, ONTHYECKas CHIa COOHMpAIONIeH
JWH3BI,  PAaJUOAaKTUBHBIM  (OH):  IJIAHUPOBATh  M3MEPEHHUs,  COOMpaTh
AKCIIEPUMEHTAILHYIO YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIEIYS MPEAT0KESHHON
WHCTPYKIIMH, BBIYHUCIISATh 3HAUCHUE BEIIMYMHBI M aHATU3UPOBATH TOJYYCHHBIC
pe3yabTaThl C YYETOM 3aJaHHON TIOTPEITHOCTH H3MEPEHUIA,

coONoIaTh TpaBWJIa TEXHUKH O€30MacHOCTH Tpu pabore ¢ J1abopaTOpPHBIM
00OpyI0BaHHEM;

pa3nuyaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (H3UUECKUX MOJENCH: MaTepuabHas
TOYKa, aOCOJIOTHO TBEPIOE TEJIO, TOUSHHBIH MCTOYHHUK CBETA, JIyd, TOHKAs JINH3A,
TUTaHETapHask MOJICNTb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh TPHUHIUIBI JCHCTBHUS W3YYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOWCTB C OMOpPOM HA WX ONHCAHUA (B TOM 4YHUCIE: CIUAOMETP, IATYHKU
TIOJIOXKCHHSI, PACCTOSIHUS M YCKOPCHHsSI, paKeTa, »dXOJOT, OYKH, IEPHCKOII,
doToanmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKON, JO3UMETpP, Kamepa
BunbcoHa), HCob3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH U HEOOXOIUMBIC
(u3nYeCcKre 3aKOHOMEPHOCTH;

UCTIONBb30BaTh CXEMbl W CXCMATUYHBIC PUCYHKH M3YYCHHBIX TEXHHUYCCKUX
YCTPOWCTB, HM3MEPUTEIBHBIX TMPHOOPOB M TEXHOJOTHYECKUX IMPOIECCOB TIPHU
peleHur y4eOHO-IIPaKTUYECKUX 3aj[ad, ONTHYECKHUE CXEMBbl IS TOCTPOCHHS
M300paXeHUI B TUIOCKOM 3epKajie U cOOMparoiieil JTH3E;

NPUBOJIUTh TPHUMEPHl (HAXOAUTh HWHGOPMALMIO O TPHUMEpax) MPaKTUIECKOTO
UCIOJIb30BaHNUA (PU3UYECKUX 3HAHUI B MOBCEIHEBHOM JKM3HU JUII OOECTIeYeHHS
0€30MacHOCTH Tpu oOpalieHnu ¢ MPUOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,



COXpaHEHMsI 3/10pOBbsI M COOJIOJEHHS HOPM 3KOJOTMYECKOTO TIOBEJIEHUS B
OKpY>Karolleu cpeae;
® OCYILIECTBIATh MOUCK HH(popmanuu (usndeckoro conaepxkanus B HHTepHere,
CaMOCTOSITENbHO (OPMYJIHPYSI MOUCKOBBIM 3alpOC, HaXOAUTh IMYTU OIpPEAEICHUS
JOCTOBEPHOCTH IMOJIy4YEeHHOM HH(OpPMAllMM Ha OCHOBE HMMEIOIIMXCS 3HAHUU U
JOTIOJTHUTEIIbHBIX HCTOYHUKOB;
® [UCIIOJIb30BaTh MpPU BBIIOJHEHUU YUYEOHBIX 3aJaHUM  HAYYHO-TIOMYJISPHYIO
JIUTEpaTypy (PU3MUECKOr0 COAEpKaHUs, CIPaBOYHbIE MaTepUajbl, PECYpChl CETH
WuTepHer, BianeTe npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, NPeoOpa3oBaHUs
vH(pOpManuK U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MHUCHMEHHbBIE U YCTHbIE COOOIIEHUS HAa OCHOBE MH(MOpPMALMK U3
HECKOJIbKUX UCTOYHUKOB (PU3MUYECKOT0 COAECPKAHUS, ITyOIUYHO NMPEACTABIATh PE3yIbTaThl
IIPOEKTHOM WJIM HUCCIEN0BATEIBCKON JIEATEIBHOCTH, MPU 3TOM TI'PAMOTHO MCHOJIB30BATH
M3YYCHHbIH TMOHATUIHBIA ammapaT H3y4yaeMoro paszzaena (U3MKM W COMPOBOXKIATh
BBICTYIIJIEHUE TIPE3EHTALMEH ¢ y4ETOM 0OCOOEHHOCTEH.



9 KJIACC

No HaumenoBanue  KoJuuecTBo 4acoB DJIeKTPOHHbIE
" | pasaenoB u (uudpoBbIe)
n/ Bcer | Kontpoabn | Ilpaktuyec
TeM o0pa3oBaTe/ibHbIE
1 0 ble padoThl | KHe padoThI
NMPoOrpamMmbl pecypchl
Pa3znen 1. Mexanuuyeckue siBJIeHHS
M
exa:m:cme Bu6muorexa LIOK
BIDKCHUC B
11 " 10 1 https://m.edsoo.ru/7f41
CITOCOOBI €T0
adab
OITMCAHHUS
BzaumopeiictBu bubmmorexa OK
1.2 A 20 1 3 https://m.edsoo.ru/7f41
€ Tel
adab
3aKOHLL bu6muoreka [JOK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHEHHUs
adab
Uroro no pazaeny 40
Paznen 2. Mexann4yeckue KojeO0aHusi M BOJHBI
MexaHuueckue Bubmmorexa [IOK
2.1 7 3 https://m.edso0.ru/7f41
KOJieOaHusI
ada6
Mexannueckue bubmuorexa LIOK
2.2 8 1 3 https://m.edso0.ru/7f41
BOJIHBI. 3BYK
ada6
Hroro no pazaeny 15

Pa3znen 3. DnekTpoMarHuTHOe

IMOJI€ U JJICKTPOMArHUTHBIC BOJIHBI

i:eelfgjfeM;rHHT bubnuoteka [IOK
3.1 6 2 https://m.edsoo.ru/7f41
AJIEKTPOMArHUT
a4ab
HBIC BOJTHBI
Wroro no pazgeny 6
Paznen 4. CBeToBbIe siBJIEHUS
3aKOHBI bubmuorexa [IOK
4.1 | pacnpocTpaHeH 6 2 https://m.edsoo.ru/7f41

us1 CBCTa

a4ab



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

JIuH3eI B bu6mnoreka LIOK
4.2 | onTUYECKHE 6 3 https://m.edsoo.ru/7f41
puOOpHI a4ab
Paznoxenue bubmmoreka [IOK
4.3 | Oemoro cBeta B 3 2 https://m.edsoo.ru/7f41
CIIEKTp a4ab
Uroro no pazneny 15
Pa3nen 5. KBaHTOBBIE IBJIEHUS
Ucnyckanue n bubnuoteka [{OK
5.1 | mormomeHue 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM a4ab
Crpoctite bu6mnoreka [JOK
5.2 anMHOFO . 6 1 https://m.edsoo.ru/7f41
AP adab
P bu6muoreka [JOK
5.3 éla If o 7 1 https://m.edsoo.ru/7f41
beart adab
Uroro no pazaeny 17
Pa3znea 6. IloBTOpuTEIbHO-0000 A0 IM I MOYJIb
[ToBTOpEeHUE N
0000111IEHNE bu6muoreka [JOK
6.1 COJCPIKAHHUS 9 2 https://m.edsoo.ru/7f41
Kypca GU3uKH ada6
3a 7-9 Kjacc
Hroro no pazaeny 9
OBIIIEE
KOJIMYECTBO
YACOB I10 102 21

I[TPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

9 KJIACC

KoaunuecTBO 4acoB

DJIeKTpPOHHbIe U POBbIE

Ne Hara
Tema ypoka KonTpouabubie | IlpakTuyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3Y4YeHUS
padoThbI padoThI pecypcbl

1 MexaHnyeckoe IBUKEHUE. 1
MarepuanpHas TOUKa
Cucrema orcuera.

2 OI;HZCI\:ITeJITLIjOZTL 1 Bubnrorexa [IOK

https://m.edsoo.ru/ff0ad474

MEXaHUYECKOTO JIBIKCHUS

3 PaBHOMepHOE 1 bubnnoreka IOK
HPSMOJIMHEHHOE IBUKCHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE

4 PSIMOJIMHEIHOE IBUYKEHUE. 1
Cpenansisi 1 MTHOBEHHas
CKOPOCTh
n o

5 isﬂﬂhzoi?(iezgflf)e BIDKCHHE 1 bubmmorexa LIOK
PABHOYEROpERHOE A ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CKopocTh NPSMOJIMHEWHOTO

6 PaBHOYCKOPEHHOTO 1
nBuxkeHus. ['paduk ckopoctu
Jlaboparopnast paborta
"OmnpenesieHue yCKOPEeHUs bubnuoreka [IOK

7 1 1
TeJa Mpu PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb18
JIBMOKEHUH 110 HAKJIOHHOM



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

wIockocTu"

CB00OIHOE TTaJIEHUE TEI.

8 OnpiTel ['anunes
PaBHOMEpHOE NBHKEHME TTO
okpyxHocTH. [lepron n
9 qafzom 06pame§m.ﬂ bubmmorexa LIOK
. https://m.edsoo.ru/ffO0ael76
JIuneliHas u yriosas
CKOPOCTH
10 LlenTpocTpemMuTenbHOE
YCKOpEHHE
11 [Tepssiit 3akoH HeroToHAa. bubnnoreka IIOK
Bekrop cuiib https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoteka I[IOK
PaBHOelCTBYOIIAs CHITA https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HproTOHA. bubnuoteka I[JOK
Cynepno3uius CU https://m.edsoo.ru/ff0ae982
Pemenue 3amay Ha
14 HpI/IMeHeHI/Ij 3aKOHOB bubmmorexa LIOK
https://m.edsoo.ru/ff0aeb6c
Herorona
bubnuoreka [IOK
15 Cira ypyroctit. akott Iyka https://m.edsoo.ru/ff0aeca2
16 Pemienne 3agau no teme
«Cuna ynpyroctu»
Jlaboparopnas pabota BuGmorexa LIOK
17 «OmnpeneneHne KeCTKOCTH

NPy KUHBI»

https://m.edsoo.ru/ff0aee28



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28

bu6anoreka LIOK

18 Cita Tperis https://m.edsoo.ru/ff0af738
19 Pemienue 3amad mo reMe bu6anoreka LIOK
«Cuna TpeHus» https://m.edsoo.ru/ff0afa26
JlabopaTtopnas padota
"OnpeneneHue bubnuoteka I[{OK
20
ko3 durreHTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIbKEeHUS"
Pemenue 3aau 1o reme
21 "3aKOHBI HBJ:OTOHEL Cuna bubmuoreia LIOK
https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna tpeHus"
Cuna TsKeCTH U 3aKOH
99 BCEMHUPHOTO TSATOTEHUS. bu6mmoreka [IOK
YckopeHure cBOOOIHOTO https://m.edsoo.ru/ff0af044
TIaJICHUS
Ypok-koHpepeHus
" IBUKEHUE TEJT BOKPYT
23 TPaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema).
lanakTuxu"
Pemenue 3agau mo Teme
24 "Cua TH)I?;ei[TI/I 1 3aKOH Bubmmorexa [IOK
Y https://m.edsoo.ru/ff0af5f8
BCEMHUPHOTO TATOTCHHS
[IepBas kocMuueckas Bu6morexa LIOK
25 ckopocTb. HeBecomocTh 1

neperpysku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

26

PaBHOBECHE MaTepuanbHOU
TOYKHU. AOCOIIOTHO TBEPI0E
Teno. PaBHOBecue TBEPIOTO
TeJa ¢ 3aKPETUIEHHON OChIO
BpaieHus. MOMEHT CHJIBIL.
Lentp TsxecTn

bu6anoreka LIOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue maTepuanbHON
TOYKHU. AOCOTIOTHO TBEPI0E
Teso. PaBHOBecue TBEPIOTO
TeJa C 3aKPETUIEHHOW OChIO
BpauieHuss. MOMEHT CHUJIBI.
LenTp TsxecTn

28

Pemenue 3a1au o reme
"MomenT cuiibl. LleHTp
TsKEeCTH"

bu6auoreka [JOK
https://m.edsoo.ru/ffOb02b4

29

[ToaroroBka Kk KOHTPOJIBHOM
pabote 1Mo Teme
"MexaHu4ecKOe IBMKEHIE.
Bsaumoneiictsue Tea"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b0408

30

KontponpHas pabora 1o
TeMme "MexaHn4yeckoe
nBIDKeHNE. B3auMoencTBue

n

TCJI

bubnuoteka [IOK
https://m.edsoo.ru/ff0b06ec

31

Nmnynsc Tena. Umnynse
CUJIbL. 3aKOH COXPaHEHUS
UMITyJIbCca. YPYroe u
HEYIIPYroe B3aUMOJIECHUCTBUE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

32

Pemenne 3ana4 no reme
"3aKoH coXpaHEeHUs
nMITyasca”

bu6anoreka LIOK
https://m.edsoo.ru/ff0b096¢

33

VYpok-koH(pepeHus
"PeakTHBHOE ABIDKCHHE B
MIPUPOJIE U TEXHUKE"

34

Mexanunyeckast paboTa u
MOIIIHOCTh

bu6anoreka [IOK
https://m.edsoo.ru/ff0b0a84

35

PaGoTa cuibl TSKECTH, CHIIBI
YIOPYTOCTH U CUJIbI TPEHUS

bu6anoreka [JOK
https://m.edsoo.ru/ff0b0db8

36

JlabopaTopnas paboTa
«Onpenenenue pabOThI CUIIBI
TpPEeHUsI P PAaBHOMEPHOM
JIBUKEHHUH TeJia 110
TOPU30HTAJILHON
MOBEPXHOCTH

37

CBsi3b SHEpruu u paboThI.
[ToTennuanbHas sHeprus

38

Kunernueckas sneprusi.
Teopema 0 KHHETHYECKOU
SHEPTUu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32

39

3aKoH COXpaHCHUS SHCPIuU B
MCXaHHKC

40

Jlaboparopnast paboTta
«/3yueHue 3aKoHa
COXPaHEHHUSI SHEPT UM

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

KonebarensHOE IBMKEHHE U
€r0 XapaKTePUCTUKU

bu6anoreka LIOK
https://m.edsoo.ru/ff0b1858

42

3aryxatomue KojieOaHus.
Boinyx/1eHHBIE KOJIeOaHMsl.
Pe3onanc

bu6anoreka LIOK
https://m.edsoo.ru/ff0b20f0

43

MaremaTuuecku u
MPYKUHHBIA MasITHUKH

44

Ypoxk-ucciegoBanue
«3aBUCUMOCTb MEPUOIA
KoJieOaHUM OT )KECTKOCTHU
MIPY>KUHBI 1 MaCChI TPy3a»

bu6anoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3HEprun Ipu
MEXaHUYECKHUX KOJIEOaHUAX

46

JlabopaTopHnas pabota
«OrmpenienieHre 9acToThl 1
nepuoJia KojiebaHui
NPY>KUHHOTO MasTHUKA

bu6anoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHnas paboTa
«[IpoBepka HE3aBUCUMOCTH
nepuoja KoyiedaHui rpysa,
MOJIBENIICHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

MexaHU4eCcKUe BOJHBI.
CBoiicTBa MEXaHUYECKUX
BOJH. [IpogonbHbIE M
TOTIEPEYHbBIC BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

49

VYpok-koH(pepeHus
"MexaHn4ecKre BOJHEI B
TBEPAOM TEJIE.
CelicMu4ecKue BOJTHBI"

50

3ByK. Pacnipoctpanenue u
OTpakeHHE 3BYyKa

o1

Ypoxk-ucciegoBanue
"HabntoieHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKoOCTB 3ByKa 1 BbICOTA
TOHA. AKYCTUYECKUI
pe30HaHC

53

VYpok-koHpepeHus
"VapTpa3Byk U HH(PPaA3BYK B
pUPOJIC U TEXHUKE"

bu6anoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOU
pabote mo Teme "3aKoHbI
coxpaHeHus. MexaHuueckue
KoJieOaHus 1 BOJIHEI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponsnas padora no
TeMe "3aKOHbI COXpPaHEHUSI.
Mexannueckue KojaeOaHus u
BOJIHBI"

56

DJIEKTPOMAarHuTHOE TOJIE.
DJIEKTPOMAarHUTHHIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

S7

CsoiicTBa



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

QJICKTPOMArHUTHBIX BOJIH

58

Ypok-konpepennus "lkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue
3JIEKTPOMArHUTHBIX BOJH JJIs
COTOBOM CBs3U"

bu6anoreka LIOK
https://m.edsoo.ru/ff0b2fe6

59

Ypoxk-ucciegoBanue
"N3y4yeHue CBOMCTB
ANIEKTPOMArHUTHBIX BOJIH C
OMOIILI0 MOOUJILHOTO
tenedona"

bu6anoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenne 3amau na
OIPE/ICIICHUE YACTOTHI U
JUTMHBI 3JIEKTPOMAarHuTHON
BOJIHBI

61

DJIEKTpOMarHuTHasi npupoja
cBeTa. CKOpOCTh CBETA.
BomnHoBLIE cBOIICTBA CBETa

but6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

HcTouHuku cBeTa.
[IpssmonuneriHOE
pacnpocTpaHeHUE CBETA.
3atmenust CousHila u JIyHbl

bubnuoteka [IOK
https://m.edsoo.ru/ff0b3658

63

3aK0H OTpa)KEHHUS CBETA.
3epkana. Pemenue 3a1a4 Ha
MIPUMEHEHHE 3aKOHa
OTPaKCHHUSI CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

64

[Ipenomiienne cBera. 3akoH
MIPETIOMIICHHSI CBETa

bu6anoreka LIOK
https://m.edsoo.ru/ff0b3aea

65

[TonHoe BHyTpeHHEE
OTpa)KEHUE CBETA.
Hcnonbs30BaHue MOJIHOIO
BHYTPEHHETO OTPaXEHUS B
ONTHYECKUX CBETOBOAAX

bu6mnoreka [IOK
https://m.edsoo.ru/ff0b3c5c

66

JlabopaTtopnas pabota
"UccnenoBanue 3aBUCUMOCTH
yTriia IpeoMIICHUS
CBETOBOTO JIy4a OT yIJia
MaJICHUS Ha TPaHUIIC

"nn

"BO3yX-CTEKJIO

67

Ypok-koH(pepeHus
"Ucnonp30BaHuE OJIHOTO
BHYTPEHHETO OTpaKeHUSI:
CBETOBO/IBI,
OIITHKOBOJIOKOHHAS CBSI3L"

68

JInu3el. OnTuyeckas cujia
JIMH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3f2c

69

[TocTpoenune n3o0paxeHuii B
JIMH3aX

bubnuoreka [IOK
https://m.edsoo.ru/ff0b444a

70

JlaGopaTopHnas paboTa
"Onpenenerne GOKyCHOTO
paCCTOSHUA U ONITHYECKOMN
CWJIBI COOMpAIOIIEH JTUH3bI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71

VYpok-koH(pepeHus
"Onrudeckue JUH30BhIE
npuodops"

bu6anoreka LIOK
https://m.edsoo.ru/ffOc0a7e

72

I'ma3 xak onTryeckas
cucreMa. 3peHue

bu6anoreka [JOK
https://m.edsoo.ru/ff0b4684

73

VYpok-koHpepeHus
"Jledextol 3penus. Kak
COXpaHUTh 3peHUE"

74

Pa3noxxenue Genoro ceera B
cniektp. OnbiTel HetoTOHA.
CnoxeHue CreKTpaIbHbIX
uBeToB. /lucnepcus ceera

bu6auoreka [JOK
https://m.edsoo.ru/ff0cOf4c

75

JlabopaTopHnas pabota
"ONBITHI O PA3JIOKEHUIO
0enoro cBeTa B CIEKTp U
BOCHPUSTHIO IIBETA
PEeIMETOB MPU UX
HaOJI0/IEHUH Yepe3 1IBETOBbIE
bunbTper"

bu6anoreka [JOK
https://m.edsoo.ru/ff0cOe2a

76

Ypok-nipaktukym "BosHOBbBIE
CBOICTBA CBETA: AUCIIEPCHS,
UHTEpPEPEeHIIUS U
mudpakmus”

7

OmneiTel Pesepdopaa u
MJIaHeTapHas MOJICIIb aTOMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8

78

IToctynatst bopa. Monens



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

aroma bopa

Hcnyckanue u nornoueHue

79 cBeTa aTOMOM. KBaHTEI. Bubnuorexa [IOK
. https://m.edsoo.ru/ff0c144c
JInnenyaTeie CIEKTPHI
Vpok-nmpakTUKyM
80 "Plia6m:neHHe }(,IHGKTPOB bubmmorexa LIOK
| https://m.edsoo.ru/ff0c1550
UCITyCKaHUS
81 PannoakTUBHOCTE U €€ BUIBI bubmorexa [IOK
https://m.edso0.ru/ff0c1672
82 CtpoeHue aTOMHOTO siJipa. bubnuoteka [{OK
HyknonHast Mojienb https://m.edsoo.ru/ff0c18ac
83 PanunoakTuBHBIC bu6auoreka [JOK
npeBpaitenus. M30Tombl https://m.edsoo.ru/ffOclald
Pemenue 3agau mo Teme:
84 "Pa,Z[I/IoaKTI/IEHBIe bubmorexa [JOK
| https://m.edsoo.ru/ff0clb4a
IpeBpaIicHus
85 [Tepuon monypacmana
Ypok-koH(pepeHIHs
86 "PagnoakTUBHbBIC U3TyUYCHUS but6mmoreka [IOK
B IIPUPOJIC, METUIMHE, https://m.edsoo.ru/ff0c2126
TeXHUKe"
SAnepHple peakiny. 3aKOHBI
87 ccf[xlfaHeHE;I 3a111);1z[0130r0 u bubmmorexa LIOK
https://m.edsoo.ru/ffOc1c58
MAacCOBOI'0 YHCEII
88 DHEprus CBsI3M aTOMHBIX bubnnoreka [IOK

siaep. CBsi3b Macchl U

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

SHEPrUu

89

Pemienue 3ama4d mo reMe
" nepHbie peakuun”

90

Peakinu cuaTesa U IeJIeHUs
saep. ICTouHuKM sHEprun
ComHLa 1 38631

bu6anoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koHpepeHus
"SAnepHas sHEpreTUka.
JleficTBUS paiOaKTUBHBIX
W3JIy4YeHUHN Ha KUBbIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJBHOU
pabote 1Mo Teme
"DIEeKTPOMAarHUTHOE TIOJIE.
DJIEKTPOMAarHUuTHBIE BOJHBI.
KBanToBgIe sBiIeHUS"

bu6anoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KontponpHas pabora 1o
TeMme "DIEeKTPOMarHuTHOE
moJie. DIeKTPOMarHUTHBIC
BoyHEL. KBaHTOBBIC sABIICHUS"

94

[ToBTOpEeHUe, 06001ICHHE.
JlaGopaTopHbIe pabOTHI 110
Kypcy "B3aumonericteue

ten"

bubnuoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, 0600IIEHNE.
Pemenue pacuetHsIxX u

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

KaueCTBEHHBIX 3aJ1a4 110 TEME
"TemnnoBble nmporecch"”

[ToBTOpEeHue, 00oOLIIEHNE.
Pemrenne pacueTHbIX 1

96 Ka4yeCTBEHHBIX 3a/1a4 I10 TEME bubmorexa [IOK
https://m.edsoo.ru/ff0c2a22
"KII/] TernoBbIx
nBurarenei'
[ToBTOpEHue, 00oOLIIEHNE.
97 Pemrenne pacueTHbIX u bubnnoreka IIOK
KAayeCTBEHHBIX 3a/a4 I10 TEME https://m.edsoo.ru/ff0c2b30
"KII/I amekTpoycTaHoBOK"
IToBTOpeHue, o00OIICHHUE.
98 Ha60p§T0pHBIe pa6I§TLI o bubmuoreia LIOK
https://m.edsoo.ru/ff0c2c52
Kkypcy "CBeroBbie siBIeHHS"
[ToBTOpenue, 060061ICHHE.
99 PaboTa ¢ TekcTamu 1o Teme bu6anoreka [JOK
"3aKOHBI COXpPAHEHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"
[ToBTOpenue, 00oOMICHHE.
100 Pa60Tzf) c TeK,CTaMHH;O TeMe bubmiorexa LIOK
https://m.edsoo.ru/ff0c2e82
"Konebanus v BOIHBI"
[ToBTOpenue, 00oOMIEHHE.
101 Pa60Te{3 c TeK,CTaMHH;IO TeMe bubmorexa LIOK
https://m.edsoo.ru/ff0c3044
"CBeTOBBIC SIBJICHUS"
102 [ToBTOpEeHUE, 00600IICHHE.

PabGora ¢ TekcTamu 1o Treme



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

"KBaHTOBas U sinepHas

¢uzuka"

OBUIEE KOJIMYECTBO HACOB
I10 [TPOTPAMME

102

27




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOTIO
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



MyHnununaabHoe KaseHHOe 001e00pa3oBaTe/IbHOE YUpexKIeHHe
«Cpeansisi 061meo0pa3zoBaTe/ibHas HIKO0JIA
c.n. Kpemenuyr-KoncrantunoBckoe»

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO

MO yuuTteneii 3am.aupextopa no YBP Aupektop MKOY COIlI

eCcTeCTBeHHO- c n.Kpemenuyr-

MaTeMaTHHeCKOro HMKJIa 4 )KOHCTHTHHOBCKOC
%% Kaposa A.B. % CyxoBaI. M L A4’ Barosa M.B.

Tiporokon Nel Ipuka3s Nel it l'[pmcaa NeS5

ot ''29" aBrycra 2024 r. ot "30" aBrycra 2024 r 7 : orﬁf,‘iQ" aBrycra 2024

Padouas nporpamma
(ID 5443943)
yueOHoro kypca "®usuka"

nia ooyyarwmuxces 10 kiacca
Ha 2024-2025 y4eOHbIi 1o

2024-2025 yuyeOHblil TOA



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuéroMm (¢enepaibHONM paboyeill mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yyeOHoro npeamera «Ousuka» mno rogam o0yueHusl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUN UMHU YIEOHBIX UCCIICIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMUYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TNpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3zoBaHus SBISAIOTCA (hu3mueckue Tteopuu (popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jeiia Kypca, TaK W WHTETPHUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHHU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 0OOpynOBaHUE [JIi YYCHHYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX HHTEJUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHSI MaTepuu U (PyHIaMEHTAITBHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1ejed 00ecreynBaeTcsl peuleHueM CIEIYIOIUX 3a/1ad B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY U
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko MoneNblo, 3ajay, MOApPa3yMEBAIOLUIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CAMOCTOSITENILHOTO IJAHUPOBAHUS WU TMPOBEACHHUS
bU3UYECKUX DKCTICPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi ypOBEHB) Ha YPOBHE CpPEIHETO OOIIero

obpazoBanus otBoauTcs B 10 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M

NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JI€TAeT BBHIOOD
NpOBEJEHUs JIa0OPaTOPHBIX PAOOT W OMBITOB C YYETOM HHIWBUIYAIBHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COILEPKAHUE OBYYEHUA

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®usuka — Hayka o npupoxae. HaydyHble MeTOIbl IO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckue 3aKOHbl U TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHMU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBbIE H3MEPHUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHxeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJIMHAT.
CiioxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe IBIKeHHe. | paduku
3aBUCUMOCTU KOOpPJMHAT, CKOPOCTH, YCKOPEHHS, NyTH U TEpEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonmueitHoe  nBwxkeHue. [I[BUKE€HUWE  MaTepualibHOM  TOYKH 1O
OKPYKHOCTH C IOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopoctsb. [lepron u wacrora obpamenus. LleHTpocTpeMuTensHOE yCKOPEHNE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JNBU>KEHUE CHAPSI0B, LICNTHBIE U PEMEHHBIE NIEpEAaYn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKHX XapaKTePHUCTHK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HabGmronenne naBmkeHUs Tena, OpOIICHHOTO TMOJ] yIJIOM K TOPU30HTY W
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaICHUS.

Hamnpagiienre CkOpocTu pH ABUAKEHUU 110 OKPYKHOCTH.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIBI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY IIYyTAMH, IPOWICHHBIMM TEJIOM 32
MOCJICIOBATENILHBIE PaBHBIE MPOMEXKYTKHM BPEMEHM MpPU PaBHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydyeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue aBm>xeHUs Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['anmmnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOW TOUKU. TpeTuii 3akoH HbroTOHA 1151 MatepuanbHbIX TOUEK.

3akoH BcemupHOro Ttsarorenus. Cuna Tsxectd. IlepBas kocMuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (moxosi, CKoyibkeHus1, kaueHus ). Cuia tperus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIEHUS NPU IBHKEHUU Teja B AKUJIKOCTHU WIIH rase.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHE: IOAIIUITHUKM,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMINUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIUX B MPYKHUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalnH.



HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3axkonvl coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOM TOUYKM (Teja), CUCTEMbl MaTEpPHUAbHBIX TOYEK.
NMnynbC cuiabl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeaktnBHOEC NBUXEHUE.

Pa6ora cuiabl. MOIITHOCTD CHUIHL.

Kunernueckast sHeprusi maTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KMHETUYECKON SHEPTUH.

[ToTenunanbHas DHEPIHUS. [ToTeHnnanbHast SHEPTUs yIpyro
nehopMUpoBaHHONW  TpYyKuUHbL.  [loTeHIManbHass dSHeprust Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[ToreHumnanbHbBIE u HETMOTCHIIMAJIbHBIC CHJIBI. Cas13b paboThI
HEMOTEHIIMAJIBHBIX CHJI C W3MEHEHHMEM MEXAaHUYECKOW DHEPrMU CUCTEMBI TEJl.
3aKOH COXpaHEHUSI MEXaHUUYECKOW SHEPTUH.

Yupyrue v Heynpyrue CTOIKHOBEHUS.

TeXHUYEeCKHEe YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: BOIOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

[Tepexo1 MOTEHIIMAIBLHOW SHEPTUN B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne aOCOMIOTHO HEYNMPYTroro yjaapa ¢ IMOMOIIBI0 JIByX OJMHAKOBBIX
HUTSHBIX MAsATHUKOB.

HccnenoBanue cBsA3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHMYECKOW 3Hepruu
TeJIa Ha MPUMEPE PACTSIKECHUSI PE3MHOBOTO XKI'yTa.

Pa3znen 3. MouiekyisipHasi pU3HUKa U1 TEPMOANHAMUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMO/JICMCTBUS YaCTHI] BEIIEeCTBA. MOJENIN CTPOCHUS Ta30B, >XKUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl Mosiekyi. KonmraectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.

Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOPHH HACATBLHOrO Taza. AOCOIOTHas TeMIlepaTypa Kak mepa
CpelIHE KWHETUYECKOW SHEPruy TEIJIOBOrO JABMXKEHMS dYacTull raza. l[llkama



temneparyp KensBuna. ['azoBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knanernpona.
3akoH [laneroHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHUE H3O0IMPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIIME JHCKPETHOE CTPOEHUE BeIIeCTBa, QoTorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIas MPUPOAY AABICHUS ra3a Ha CTEHKHM COCy/a.

OnbIThl, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HMJEAIIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crioco0bl e€ u3meHeHus. KonmudyecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYEHUE. Y IeIbHasA TEIJIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K HM3omporeccam. ['padudaeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTumMocTs mpo1ieccoB B MPUPO/IE.

TermoBele  mammHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nerictBus TerioBor MammHbL [lukn KapHo m ero kosdduimeHT moje3HOro
JNENUCTBHSI. DKOJOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHnuecknue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBOUN XOJI0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu



N3MmeHeHre BHYTpPEHHEW 3HEpruy Teja MpPU COBEPIICHHUU paOOTHI: BBLIET
npoOKH U3 OYTBUIKM TOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIEpaTyphl) Tejla MpU TeIionepeaye.

OnpiT mo anuabaTHOMY pacUIMPEHHI0 Bo3AyXa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, PpEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEINIbHAS BIIAXKHOCTh BO31yxa. HacwlllleHHBI map. YaenbHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaIu3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Ilemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUU.

CniocoObl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JlemoHCTpanys KpUCTaIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DieKTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AJEKTPUYECKOTO 3apsiaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHblid 3JIEKTPUUECKUI 3apsi.
Onektpuueckoe rmone. Hampsk€HHOCTh — diiekTpuueckoro mojs.  [IpuHnun
CYHEPIIO3ULUH BJIEKTPUUYECKUX MOJIeH. JIMHMM HANpsKEHHOCTH AIEKTPUYECKOTO
TOJISL.



Pabora cun  snekrpoctatuueckoro  moisg.  llotenmuman.  PasHocTb
NOTeHIMANoB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlusnekTpuyeckas NPOHULAEMOCTbD.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuyeckue yYCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIbHBIN anliapar, CTpPYUHBIM IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPNIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii 3nekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenue. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[locnenoBaTenpHOE, TapaILIEIbHOE, CMEILIAHHOE COEJMHEHHUE POBOJHUKOB.

Pabora anmekTpudeckoro Toka. 3akoH Jlxoymsa—Jlenna. MomiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa 1115 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTkoe 3aMbIKaHuUE.

DONEeKTpOHHAsi  MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpaXx M  paciiiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIMALIUS. DIEKTPOIN3.

DJIEKTpUYECKH TOK B Tra3zax. CaMOCTOSTENbHBIA W HECaAaMOCTOSITEJIbHBIN
pazpsaa. Momuus. [Ltazma.



TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOJ,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TJIOIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

CwmerianHoe coeIMHEHNE MMPOBOTHUKOB.

[Ipsmoe wu3MepeHue dIAeKTpoABWKYyIIeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH JIHO/IA.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydenne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpOoaBIKYIIEH CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COTPOTHUBIICHHUSI.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCylIecTBIsS€TCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MUecKkas BEIMYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTRO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mmexanndeckoe NBW)KCHUE B JKUBOUW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBAa TBEPIBIX TEN, KUIKOCTEH U
ra3oB, J3JIEKTPUUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajibBaHUKa.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETp, TEPMOMETP.



Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHMS B TEXHUKE, MOJAIIWIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTU€), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHCIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIC PE3YyAbTAThl OCBOCHUS yueOHOro npeaMera «Du3nukay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMHM 00YJaIOIIEeTroCcsl Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4acTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTEIbHOM OpraHu3alliy;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHMS B  paccMaTPHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN JAEATEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUCBHIMA TOHSITHSIMU W METOJAMH
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIICHHs 3aaad (U3NYECKOTO COACP)KAHUS, MPUMEHEHUIO Pa3IHMYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B NPAKTHYECKYIO 00JacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUHU (PU3UUECKOTO COJAEp)KAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CPEICTBa  HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIIEHHE Ha YPOKaX (PU3UKU U BO BHEYPOUHOU €S TEILHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh Kadye€CTBO CBOEr0 BKJIAJa M KaXKJIOIO yYaCTHUKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, TPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHULIUATHBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIISITh IUIAH PEIICHUS PAaCUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MIPEATOUTECHU;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATH ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpenHero oOmiero oOpa3oBaHUsS Yy 0O0YYarOIIMXCS
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOC
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEPECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJIEHUE K JOCTHUXKECHUIO IEIU U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YHAIOIITUXCS YMEHUMN

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKUX MOJIETICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (Qpu3HUecKue sIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBue Tel, Auddy3us, OPOYHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIEHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBS3b MEXKAYy IapaMeTpaMH COCTOSIHUSI Ta3a B H3OIpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTHs, MOTCHIMAIbHAs dHEPTUsi, MEeXaHU4YecKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYUHAMU;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprus, padoTa rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUEHHBIEC JIEKTPUUYECKHE CBOKMCTBA BEIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
OpU OINWCAHWU TPABUIBHO TPAKTOBaTh (PU3MYECKUN CMBICT HCIOJIB3YyEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W TIPUHIMIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsl HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIUIOBOTO JBUKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MpPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HUCIOIb30BaTh U3BECTHHIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIWYHUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JEATeIbHOCTH C MCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB U J1AOOPaTOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOOXOMMBbIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue sIBJICHNUS,

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTy4aeMyr0 HH(OPMAITHUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
7Tt o0ecredeHus: 0€30MacHOCTH TP OOPAIEHUH ¢ MTPUOOpPaAMU U TEXHUYECKHUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPaboOTy TPYNIbl, PANUOHAIBHO pACHpPEeNiaTh OO0S3aHHOCTH U
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CHOPMHUPOBAHHOCTh y OOYUAIOIINXCSI YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmo3HaBarh (pu3nUeckue sBICHUS (MPOIECChl) U OOBSICHITh UX Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBIKYIIUMCS 3apsll, IJIEKTPOMarHUTHbBIE KojieOaHUs U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYATOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHAss M HCKYyCCTBEHHas
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
ANIEKTPOMArHUTHBIC SIBICHUS (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIKU, SHEPTUs 3JIEKTPHUUECKOrO0 M MarHuTHOTO IMOJIeH, MEpHOj W YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWHA MPABUIHHO TPAKTOBATH (PUIMUECKHMA
CMBICIT HCIIOJIB3YeMbIX BEIUYHH, WX OOO3HAYCHHWS U EIUHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3Ys
¢usnueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acTOTa CBETA, YHEPTUsl U UMITYJIbC (POTOHA, MEPUOJ NOJIypachaaa, SHEPIHsl CBI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HAaUCHUE (PU3NUECKON BETMUYNHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOIO U MAPAJIIETBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIlbl, 00JIACTH)
PUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIsi TPOBOAHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUIOTE3y Y4YeOHOro SKCIEpPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEN U3MEPECHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, AenaTh BEIBOIBI IO pe3yIbTaTaM UCCIIeT0BAHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
JESTEHPHOCTH C WCIIOH30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOpPaTOpHOTO
000pyTI0BaHMS;

pemiath pacy€THBIC 3a7adud C SIBHO 3aJlaHHON (DU3MYECKOW MOJENbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HaUeHUS (PU3UYECKOU BETUYUHBI;

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY PpACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIIMOHHbIE TEXHOJOTUM JIS TIOUCKA, CTPYKTYPUPOBAHHUSA, UHTEPIIPETAILIUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCcJIOBUSA UX 0€30MAaCHOTO HCIOJIb30BAHUS B MOBCEIHEBHOMN
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (U3HKE B MOBCEIHEBHOM >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaThb B TpyNme C BBHINOJIHEHUEM pA3IMYHBIX COLUAJIBHBIX pOJEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOART HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
! https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHue. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepHaTbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagpduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIOBOO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme
«Inekrpocraruka. [locTossHHBIN

66 3neKTpuueckuii Tok. Toku B 1 bubnuoreka [IOK
pasnuuHbIX cpeaax» /Beepoccuiickast https://m.edsoo.ru/ff0c8a8a
poBepoyHasi paboTa MpH MPOBEACHUN
Ha OyMa)>KHOM HOCHTEJIe

67 PezepBublit ypok. KonTposibHas 1 bubnuoreka [JOK
pabora no Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O6o0maromuii ypok bubnunoreka [JOK

68 1
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuéroMm (¢enepaibHONM paboyeill mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yyeOHoro npeamera «Ousuka» mno rogam o0yueHusl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUN UMHU YIEOHBIX UCCIICIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMUYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TNpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3zoBaHus SBISAIOTCA (hu3mueckue Tteopuu (popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jeiia Kypca, TaK W WHTETPHUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHHU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 0OOpynOBaHUE [JIi YYCHHYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX HHTEJUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHSI MaTepuu U (PyHIaMEHTAITBHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1ejed 00ecreynBaeTcsl peuleHueM CIEIYIOIUX 3a/1ad B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY U
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko MoneNblo, 3ajay, MOApPa3yMEBAIOLUIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CAMOCTOSITENILHOTO IJAHUPOBAHUS WU TMPOBEACHHUS
bU3UYECKUX DKCTICPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenune ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpPEIHETO OOIIEero

obOpazoBanus otBoauTcs B 11 Kitacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M

NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JI€TAeT BBHIOOD
NpOBEJEHUs JIa0OPaTOPHBIX PAOOT W OMBITOB C YYETOM HHIWBUIYAIBHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COILEPKAHUE OBYYEHUA

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomazHuUmMHaAs UHOYKUUA

[TocTtossHHblE ~ MarHuThl.  B3auMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bexrop MarmuTHOM wuHAyKuuH. [IpuHumn cynepno3uuuu
MAarHATHBIX MoJed. JIMHMM MarHUTHOM MHAYKIMU. KapTWHa JMHUN MarHuTHON
WHIYKIWHU M0JI1 HOCTOSTHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOAHUKA € TOkoM. KapTuHa JnHMHMN WHIYKIUU
MAarHMUTHOTO TMOJISI JJIMHHOTO TPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre MpoOBOJIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaIIpaBJeHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabota cuibl Jlopenia.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKIUU. [lOoTOK BeEkTOpa MarHUTHOM
WHJYKIUUA. OJEKTPOABMIKYILAST CHJIA HWHIAYKIUMUA. 3aKOH JJICKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe nanekTpuyeckoe moJie. IDJIEKTPOABMKYIIAs CHJIA WHIAYKUUH B
IIPOBOJHUKE, IBUKYIIEMCS IIOCTYIATEIbHO B OAHOPOJHOM MarHUTHOM IIOJI€E.

[IpaBuiio Jlenna.

NHaykTuBHOCTE.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOABWKYIIAs CHIIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHruuecknue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIC
MAarHMThl, JJIEKTPOMArHUTBI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.

B3aumopericTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JlerictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTbD JJIEKTPOABHMXKYIIEH CUJIbI MHIAYKIIMU OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrIeHME CaMOUHIYKIIVH.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHre MarHuTHOTO MO KATYIIKH C TOKOM.

NccnenoBanne neicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.
HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KojeOaHHUS.
IMapmonnyeckue konebGanus. Ilepuon, wacrora, ammuintyaa U ($asza xosieOaHUM.
IIpyxvHHBIM MasATHUK. MareMaTU4eCKUW MasTHUK. YPaBHEHUE TapMOHHUYECKUX
kosneOanuii. [IpeBpalenrie sHeprun nNpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCIbHOM KOJe0aTeTbHOM KOHType. AHAJIOrus MEXIy MEXaHUYECKUMHU H
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPrUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxarouux KoyieOaHusX. BoIHYX/IeHHbIE MEXaHUYECKHUEe
kosnieOanus. Pezonanc. BeiHyX/I€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemennbiii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEWCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpancdopmarop. I[IpousBoacTBo, nepeaadya U MOTPEOICHUE SIEKTPUUECKOM
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHu4yecKkne yCTpOWCTBA M IMPAKTHYECKOE NPUMEHECHHUE: BJIECKTPUYECCKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojieOaTeIbHOH CHCTEMBbI (MPYXUHHBIA WIIN
MaTeMaTUYECKUN MasITHUK).

Hab6monenne 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BBIHYKICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOaHMSI.

OcuuorpaMmbl (3aBUCMMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3oHanc mnpu mOCHENOBATENBHOM COEAMHEHUM PE3UCTOPA, KATYIIKU
VHIYKTUBHOCTH U KOHJAEHCATOPA.

Mojenb JIMHUU 3IEKTPOINIEpEaaUH.

Vuenuueckuii sxkcnepumenm, nabopamoprusie pabomol

NccnenoBanre 3aBUCMMOCTH NEPUOJIA MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.



HccnenoBanne NEpEMEHHOTO TOKAa B LENM W3 IOCIEI0BATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KATYIIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60IHbL

Mexannyeckue BOJIHBI, yClOBUsS pacnpocTpaHenus. Ilepuon. CxopocThb
pacnpoCcTpaHeHus W JiuHa BOJHBL [lomepedHble W MPOJAONBHBIE BOJIHBI.
WuTtepdpepentus u nuPpakuust MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3JYYEHHS SJICKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarauTHo#t BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPETOMIICHUE, MoJisapu3aius, Audpakius,
untepdepenius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37eKTPOMarHUTHBIX BOJIH. [[puMeHEHHE SJEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMITBI paUOCBS3U U TeJeBUICHU. Panuonokaus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHudeckne yCTpOWCTBA M TPAKTUUECKOE TPUMEHEHHUE: MY3bIKaJbHbBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Ilemoncmpayuu

OO6pazoBaHue U paclpocTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeninu u Auppakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmionenne cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJICHHE, MOIspu3aIus, Tudpakius, UHTEpPEepeHITHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMonMHENHOE pacIpOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu cBera. ToueuHbI ICTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKAa3aTeNb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcust ceta. ClnoxHBIN cocTaB Oemoro ceera. L[Ber.

CoOwuparomue ©  paccewBarolue JuH3bl. ToHKas mauH3a. DOKycHOe
paccTosiHUE€ M ONTUYECKas cuiia TOHKOM JnH3bL. [locTpoenue wuzo0pa)keHuil B



coOuparoumx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMoe JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WuaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIEHUS MAaKCUMYMOB M MHUHHUMYMOB B HMHTep(pEpPEHIIMOHHOU
KapTUHE OT JBYX CUH(DA3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakmus cBera. JudpakuroHHas pemérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAakKCUMYMOB TIpM  MAaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue yCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyla,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, Tu(pakmoHHas peméTka, moJIpousl.

Llemoncmpayuu

[IpsmoniHEHOE pacHpOCTpPaHEHUE, OTPaKEHHUE M TPEIOMIICHUE CBETA.
OnTruyeckue mpudopHI.

[TonHoe BHYyTpeHHEE OoTpakeHre. Mojiesib CBETOBOA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoNa.

Ha6monenne naTepdepeHinm crera.

HaGmonenue nudpakuum ceera.

HaGmronenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[TomyueHnue criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenue nmosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pa3znen 6. OcHOBBI cienMAJILHON TeOPUH OTHOCUTEJIbHOCTH

['paHubl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH. [Toctynater
CIICIMAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTb MOAYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpAILCHHE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPIUs
MTOKOSI.



Paszpnen 7. KBanroBas ¢pusuxa

Tema 1. dnemenmovt K6aHMOBON ONMUKU

®otonbl. Dopmyna [lnanka cBsi3u s3HEprun (PoTOHA C €r0 YaCTOTON. DHEPrus
U UMITyJIbC (pOTOHA.

OTtkpeiTue u uccienaoBanue Gorodrddexra. Onbitel A. I'. CroneToBa. 3akoHbI
dororddexra. YpaBHenue DitHmreriHa ana dotosrpdexra. «KpacHas rpaHuna»
doTorddexra.

Hasnenue ceeta. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHudeckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: (DOTORIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOAHO/I.

Jlemoncmpayuu

®dotor(deKT Ha YyCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenoranue 3akoHoB BHemHero ¢hoTodddexra.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Inanetapuas wmognens artoma. lloctymarel bopa. WM3nyueHue u moryomnieHue
(GOTOHOB TpU Mepexojie aroMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Buawl
cnekTpoB. CIeKTp ypoBHEH SHEPTrUr aToMa BOJIOPO/Ia.

BonnoBbie cBoiicTBa yactull. BonHbl ne bpowist. KopnyckyisipHO-BOIHOBOM
IyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHu4YecKkne yCTPOMCTBA M TMNPAKTHYECKOE IMPUMEHEHHE: CHEKTPajbHBIN
aHanu3 (CIEeKTPOCKOI ), Jia3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYCHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HabGnronenne nuHedyaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKa3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
panuoaktuBHOCTH.  OmbiTel  Pesepdopaa  mo  ompedeneHuro  cocTaBa

paanoakTuBHOTO u3NMydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUS.
BinsiHue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.



OtkpeiTHE TpoTOHAa M HeWTpoHa. Hyknmonnas moxens sapa I'eitzenGepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprust CBsI3M HYKJIOHOB B siipe. A nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

SAnepubiii peakrop. Tepmosimepnsiii cunTe3. IlpoGiieMbl M MEPCHEKTUBBI
AIEPHON SHEPIETUKHA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUY AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMoAeicTBus. EqMHCTBO hrsnyeckoil KapTUHBI MUpa.

TexHuueckne ycTponcTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETpP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Llemoncmpayuu

CuY€TunK MOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMMHU U ACTPOPU3UKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nHoro neba. Co3Be3gusi, sSpKue 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JBH)KEHUE.

CosiHeuHasi cucTeMa.

Connne. ConHeuHast akTUBHOCThb. McTounuk sHeprur ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTHKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM IOCIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IOCIENOBAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHE
3BE31. CoBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU W 3BotoIuK CoJiHIa U
3BE3/. DTarbl )KM3HU 3BE3I.

Mineunbiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YUEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmmpenue Beenennoit. 3akon Xa067a. Pazberanue rajakTuk.
Teopus bosbimoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie mpoOieMbl aCTPOHOMHUH.

Vyenuueckue nabnooenus



HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOIb30BaHUEM KOMIBIOTEPHBIX
MPWIOKEHUH JJI ONpPEAEIICHHs MOJI0KEHU HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BIL.

Ha6monenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromee NOBTOPEHUE

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U ATUYECKOU cepax AesTeTbHOCTH YelIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOW HayYHOU KapTUHE MHpA, POJib PU3NYECKON TEOPUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MUYECKOM KapTUHE MHUpPA, MECTO
(¢u3znueckoi KapTUHBI MHpa B OOUIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 Kilacce ocyuiecTBisieTcs C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJOTUH, XUMUH, Teorpadyu U TEXHOJIOTUH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3YUYEHHEM METOJOB HAay4HOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPEHHUE.

Mamemamuka: pelieHUe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPbl U MX IPOEKIIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
IPOU3BOJIHBIE AJEMEHTApHBIX (YHKIMM, TpU3HAKA MOJ00MSI TPEYroJbHUKOB,
OTIpeJIeNIeHHE TUIOIIAIU TIOCKUX (puryp u oobEéma ted.

buonozus: »nexkTpuyeckue SBICHHUS B JKMBOW MPUPOJE, KolieOaTeIbHbIC
JIBUKCHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOW NMPHUPOJIE, ACUCTBHE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJN, MEXaHW3Mbl O0Opa30BaHMSI KPUCTAJUIMUECKOW PpEmETKU, CHEKTPaTbHBIN
aHaJn3.

leoepaghusi:  marHUTHBIE TIONIOCA 3€MIIM, 3aJIeKM MArHUTHBIX PV,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSACEHUI.

Texnonocua: NUHWUMA DIEKTPOIIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
3JIEKTPOJBUTaTENb, WHIYKLIHOHHAS II€Yb, pajap, PaAUONPUEMHHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImmapar, BOJOKOHHAsS OIITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIEC PE3YyJbTATHl OCBOCHUS yueOHOro npeaMera «Ou3nKay JTOJKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIlEeCcTBa, pacIIMpeHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNWE K MUPY, BKIIFOYasl ICTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKH TIOCIEACTBUMN JACSTEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBHIMA TOHSTHSIMH W METOJIAMH
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIHICHHs 3aaad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa  HMH(MPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TMTaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIIEHHE Ha YpOKaX PU3UKU U BO BHEYPOUHOU €S TEIBLHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIBLHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiaTh poiu ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSATEIIFHO OCYIIECTBIISITh MO3HABATEIbHYIO ACSITENBHOCTh B 00JACTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



yMETh OILICHUBAaTh PUCKU W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIIECIO CIIOCOOHOCTh IIOHUMATh CBOE AIMOILIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJalnTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAJIBEHOE COCTOSTHHE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIUKTHIL.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAapTHUHBI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHS Ta30B, )KUJAKOCTEHM W TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHE, HCIApEHHE, KOHJEHCAIMs, IUIaBJICHUE, KPUCTAIIU3AIUs, KUIICHHE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE JIBHKEHHUE, HCMOJb3Yysl (DU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKUIT CMBICT KCIOJIb3YEeMbIX BEJIMYMH, MX OO0O3HAUCHUS] W EIUHUIIHI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeaHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKHM CMBICT HCIONB3YEMbIX BEJIWYUH, WX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPUUECKHUMN 3apsij,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UUYECKYIO BEJIMUUHY C IPYTUMH BEIMYUHAMU,

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIUI CYNEPINO3UIUN CHJI, MPUHIMI PABHONPABHUS HHEPLHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOr0 3apsifa, 3akoH KyloHa, Tpu 3TOM pas3inyarh CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacHOTO UCIOJIb30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO O0OpYIOBaHMS, MPOBOAUTH OMNBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UYECKUMH  BEJIIMYMHAMHU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIr0/1aTh MpaBwiia 0E30MacHOr0 TPyAa MPHU MPOBEISHUM UCCIEIOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIHUIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a]1a4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbBIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIEr0 MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpeie;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YIACTHUKOB IPYIIIBI B PEIICHUE pPacCCMAaTPUBAEMON TPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AICKTPUUYECKUH 3apsl, Tyd CBETa, TOYCUHBIH MCTOYHHUK CBETA, SiACpHasI
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ACHCTBHS TOKA, B3aUMOJICHCTBHE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepennus, audpakuds W TONApU3alMig CBETa, JHCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOICTBA BEIIECTBA (IJIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLMAIOB, AIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHul, (OKyCHOE pacCTOSIHHE U
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWHA MPABUIHHO TPAKTOBATH (PUIMUECKHMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONHKCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJICHHUSA U TIPOIECCHI, HCIOIB3YS
¢usnueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SII€P, NpPU OINUCAHUU MPABUIBHO TPAKTOBaTh (DUIUUECKUH CMBICH
UCIIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHUsS W EIMHMIIbI, YKa3blBaThb (POpPMYIIbI,
CBA3BIBAIOIIME JIAHHYI0 (PU3MYECKYIO BEJIWYMHY C JAPYTUMH BEJIUYUMHAMM,
BBIYMCIISATH 3HAU€HHE (PU3NYECKON BETUUUHBL;

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCIEA0BATENBHOTO U NapaJIIEIbHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WUHIYKLIHAH, 3aKOH MPSAMOJIMHENHOIO pAaclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPrUHU, 3aKOH COXPaHEHUs HMMIYJIbCAa, 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOEe BBIPAXKEHHWE U YCJIOBUA (TpPaHMIIBI, 00JACTH)
IPUMEHUMOCTH;

ONPENENATh HAIIPaBJIECHUE BEKTOPAa MHAYKIMA MAarHUTHOTO MOJIsI IPOBOJHHKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh OJKCHEPUMEHTHl IO HCCIEJOBAHUIO (PU3MUECKUX SIBICHUU W
IPOLIECCOB C HCIOIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHMIl: IpPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE M KOCBEHHBbIE U3MEPEHUST (PU3MUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEZIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIWYMH C HCIOJIb30BAaHUEM
OpSIMBIX  M3MEPEHHUH: TMpPU HATOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3WYECKUX BEJIWYMH B BHJE TaOIUI U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

co0ro1aTh npaBuia 6€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax yd4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKON U MPOEKTHOU
JESITEIbHOCTH C MCIOJb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uH
BBIOMpaTh (PU3UYECKYIO0 MOJEIb, BBIACIITh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIIOPOM Ha W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJYy4aeMyl0 HHPOPMALIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBAaMU, JJIsl COXpaHEHUs 370POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATD JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYyallUAX, aJ€KBATHO OLCHHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCHUTEJILHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCUCTBYIOLIEEC 3HAYECHHUE CUIIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE ANEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MMOBCEIHEBHOU
KHN3HH



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
3 FIECP . bubnuoreka [JOK
38 yacTulilbl. CBS3b MAaCChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrus MOKOos
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI crieIMAIBHON TEOPUH

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(porosdexra. Ompirer https.//m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
- di P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YE€HHE aCTPOHOMUM. Buj
3B€31HOTO Heba. Co3Be3us, IpKue
3BE3/bI, INIAHETHI, UX BUAUMOE
nerkeHue. CoJlHEUHas cucrema



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connne. ConHedHas aKTUBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/1bl, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O MIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [Iyre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «I1eMEeHTBHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb




¢busnveckoit Teopuu B GOpPMHUPOBAHUHT
NpeacTaBiIeHU 0 PU3nIecKoi
KapTUHE MHpa

Oo6o06maromuit ypok. Mecto
65 (bu3n4ecKoil KapTUHBI MHpa B 001IeM
psAly COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

66 PesepBHbIl ypok. MarautHoe noie.

DneKTpOMarHuTHasE WHIYKITUS

Peseprubiit ypok. Ontuka. OCHOBBI
67 CHCIHATEHON TeOpHH
OTHOCUTEIBHOCTH

Pesepnsrii ypok. KBanroBas ¢usuka.
68 DNeMEeHTHI aCTPOHOMUH U

acTpopU3UKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



