


INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3KMKe HAa YpPOBHE OCHOBHOTO OOLIEro 0Opa30BaHUS COCTaBIE€HA Ha
OCHOBE TOJOXEHUH U TpeOOBaHMH K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIXx B PI'OC 00O, a Ttakxke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTanus W KoHIenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copmepxanne  mporpaMMbl 1o (U3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOy4arollMXCsi M OpraHu3alyi0 H3ydeHus (U3MKM Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npenmera B peanmusaiuu  TpeboBanuit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakkKe  MEXIIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX ITPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIIEro 00pa30BaHMsL.

[Tporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeiesicHHe y4eOHOTO MaTepuaia Mo TroaaM
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsA MPEIMETHOIO COACpXKaHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOAMYECKON MTOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

dusnka sABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbBIX YUE€OHBIX IIPEIMETOB,
IOCKOJIbKY (pU3HUECKUe 3aKOHBI JISKAT B OCHOBE IPOLIECCOB U SIBIECHUH, U3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil M (puU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpas3lpl MPUMEHEHHMsS] HAy4HOrO MeToja
IO3HAHUSA, TO €CTh CII0CO0a MOMYyYeHUs JOCTOBEPHBIX 3HAHUM O MUpE.

OpnHa M3 IIaBHBIX 3aJa4 (QU3MUECKOro o0pa3oBaHMs B CTPYKType oOIiero odpa3oBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpearojaraeT OBJIAJCHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTbD:

®HAY4YHO OOBSCHSATDH SABICHMUS;

®OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH Hay4YHOT'O MCCIIEI0BaHUS;

®HTEPIIPETUPOBATh JAHHBIE U HCIIOJIb30BATh Hay4HbIE JOKa3aTeNbCcTBa IS
IIOJIyYE€HUS BBIBOJIOB.

[lenu wm3yueHust (QU3MKM Ha YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konnenmuu npenonasanus yuedHoro npeamera «®dusuka» B 00pa3oBaTEIbHBIX OpPraHU3ALMSIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPaMMBL,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemenust Poccuiickont denepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu n3yyenuss pu3nku:

® [IpUOOpPETEHNE UHTEPECa U CTPEMIICHHUS 00YUalOMIMUXCs K HAYYHOMY M3yYEHHIO PHPOJIBI,

pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

®pa3BUTHE TPEACTABICHUH O HAyYHOM METo/A€ TO3HaHUS U  (OPMHpPOBAHUE

HCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSM;
¢ hopMupOBaHHE HAyYHOIO MHUPOBO33PEHHUSI KAaK pe3ysibTaTa M3Y4YEeHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



¢ hopMupoOBaHHE TMPEACTABICHUN O POJaM (U3UKU IS Pa3BUTHS JPYTUX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

®pa3BUTHE TPEJCTABICHUN O BO3MOXKHBIX cdepax Oyaymed mnpodeccHoHaATbHON
JeSITeITbHOCTH, CBSI3aHHOM C (DU3MKOH, MOATOTOBKA K JalbHEUIIEMY O0YYCHHIO B TOM
HarpaBJICHUH.

JlocTikeHne STHX Ieneil mporpamMMmbl 1o (uU3MKe Ha ypPOBHE OCHOBHOIO OOIIEro

00pa3oBaHUs 00ECIEUNBACTCS PEIICHUEM CIICAYIONINX 3a1a4:

® IPUOOPETEHNE 3HAHUI O IUCKPETHOM CTPOEHHUH BEIECTBA, O MEXAaHUYECKHX, TETIOBBIX,
AJIEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

e [IPHOOpPETEHNE YMEHHUH OIUCBHIBATH M OOBSICHATH  (U3MYECKHUE SIBICHUS C
UCTIOJIb30BaHUEM ITOJTyUYCHHBIX 3HAHUIA,

® OCBOCHHE METOJIOB PEUICHHS NPOCTCUIIMX pacu€THBIX 3aJad C HCIOJIb30BaHHEM
(bU3NIECKUX MOJICJICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMCHUIN HAOJIOIaTh IPUPOIHBIC SIBJICHUS M BBIIIOJIHSITH OIBITHI, Ja0OpaTOPHBIC
paboThl M JKCIEPUMEHTAJIBHBIC HCCICIOBAHUS C HMCIIOJIB30BAHUEM H3MEPUTEIbHBIX
puOOpoOB;

e 0CBOCHHE NPUEMOB pPabOThl ¢ HH(pOpMAIHEld (UIUIESCKOTO COJCPKAHMS, BKIFOYAsS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLICHUBaHKUE UHPOPMALINY;

® 3HAKOMCTBO CO cdepamu po(hecCHOHATLHOW JACSITSIbHOCTH, CBA3aHHBIMU ¢ (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMU Ha JTOCTH)KEHUSIX (PU3NYECKOIM HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, Y4WUTENb JIeJaeT BBHIOOp MPOBEACHUS JTaOOpaTOpHBIX paboT U
OTBITOB C YUETOM MHIUBUYaTbHBIX 0COOEHHOCTEN 00yUYarOIUXCsl, CIUCKA HKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, FJICKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MpudOOpHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHUIL.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJ TMO3HAHMA: HAOIIOJEHHE, ITOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBHKEHHE THUIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe THUIoTe3, O0ObsAcHeHue HalmogaemMoro spiaeHus. Onucanue
(U3UYECKUX SIBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexanunueckue, TeIUIOBbIC, SJICKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OrnpezenieHne EeHbI ACJICHUS KAl U3MEPUTEILHOTO TpUdopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pazMepoB MajbIX TEJ.

N3mepenne temnepaTypbl MpU IMOMOIIM KUJIKOCTHOTO TEPMOMETpAa M JAaTUUKA
TEMIIepaTyphl.
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6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THIOTE3bl: JATbHOCTh MMOJETA MIapUKa,
MYLEHHOTO TOPU30HTAIIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeeHHS O CTPOEHHH BellecTBAa.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue yactuil BemiecTBa. CBs3b CKOPOCTH ABWKEHHUS YACTUIl C TEMIEPaTypOi.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHIl BEIIECTBA: MPUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpucTayTnyeckux) Teia. B3auMOCBsA3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM CTpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSHUMA
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6pOyHOBCKOTO JIBHXKEHUSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHHM, OOBACHIIONINXCS MPUTSHKCHUEM HIIM OTTAIIKMBAHHEM YaCTHUIL

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOOM PSAZIOB (C HUCTIOMB30BaHUEM (oToTpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBu:xeHUHe U B3aUMO/ielicTBHE TeJl.



Mexanudeckoe aBH>KeHUE. PaBHOMepHOe U HepaBHOMEpHOE MABWKEHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTH U BpeMEHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBW)KEHMs Tel. Macca kak Mmepa umHepTHocTH Tena. IlnmotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepucTtuka B3aumojerctBusi Ten. Cuia ymnpyroctd U 3akoH ['yka.
N3mepenne cuiabl ¢ MOMOINBIO JHWHAMOMETpa. SIBIeHHE TATOTEHHS W cuia Tsbkectu. Cuta
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuii. Cusa TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenre cKkopoCTH NPSIMOJIMHEWHOTO IBUKEHUS.

Haburonenue siBjaeHUs] UHEPIUH.

HabGmronenre n3mMeHeHus: CKOPOCTH MPU B3aUMOJICUCTBUU TEII.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMKEHHUS (IIapUKAa B KUIKOCTH, MOICIIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpeneneHue cpenHell CKOPOCTH CKOJBXEHHUS Opycka WIM IIaphKa M0 HAKIOHHON
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.
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4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsDKeHMs (IeopMaiiii) MpyKUHBI OT
MIPUIIOKEHHOM CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIBXKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUS U YBETHYCHUS JaBieHus. [[aBienue raza. 3aBUCUMOCTb
JaBJIeHUA Ta3a OT 00bEMa, Temneparypsl. [lepenaua naBieHust TBEPABIMHU TEIAMU, KUJIKOCTSIMHU
n razamu. 3akoH [lackams. [IlHeBMaTHyeckue MamIWHBL. 3aBUCHMOCTH JIABJICHUS JKHIKOCTH OT
ryounsl.  [mapocratmueckuii  mapagokc. CooOmiarommecs cocyabl.  ['mapaBianueckue
MEXaHHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
o6onoukn 3emnu. Onbir Toppuuennu. M3mepenue atmochepHOro MaBiieHUs. 3aBUCHUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mIaroniecs: CoOCyIbl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.
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3aBUCHMOCTh BBITAJIKUBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miaBaHUs TeN: IUIABAaHUE WJIM IOTPYKEHUE Tl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomol u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
KHUAKOCTH, OT MaccChl TeJa.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, ICHCTBYIOIIECH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.

M

exaHuyeckas pabora. MoUIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pbliara.

HpI/IMCHCHHC I[IpaBujia paBHOBCCHA pbIdara K 6.]'IOKy. «3050TO0€C IMpaBUJIO» MCXAHUKHU.

KIIJ] npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOT'O BH/Ia MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHUS SHEPTUN B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Ompenenennie pabOTHl CHIBI TPEHHUS TPU PABHOMEPHOM JIBIDKEHUH Tela 0
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
8 KUIACC

Pa3gen 6. TensioBblie ABJICHUA.
OcHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BelecTBa. Macca

U pasMm

E€ppl aTOMOB U MOJICKYIIL. OHLITBI, MNOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO--KUHETHYECKONH Teopun. (CmauMBaHWE M KanWUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaTHe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHKEHHUS YaCTHII.
Buytpennsist sHeprus. CrnocoObl U3MEHEHMsS BHYTPEHHEW OSHeprum: Teronepenadya u
coBepieHre padoThl. Busl Temonepeaauu: TeIIONPOBOJHOCTh, KOHBEKIHS, U3TyUECHHUE.



KommuectBo Temnorel. YaenpHasd TEIIOEMKOCTHh BeIlIECTBAa. Te€IUIO0OMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TerUIoBOro OanaHca. [lmaBneHue u OTBEpIeBaHUE KPUCTAILTUYCCKHIX
BEIIECTB. YIenbHas Teriora ruiaBieHus. [lapooOpa3oBanwe u KoHIeHcamws. lcmapeHue.
Kunenue. YnenpHas Teruora mnapooOpa3oBaHWsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS YHEPTUHU B TEIJIOBBIX IIPOLIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Hab6mronenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
H3meHenune naBiaeHus ra3a Ipyu K3MEHEHHH 00bEMa M HarpEBaHUH WITA OXJIAXKICHHUH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
OxJaxJieHne Ipu COBEPIICHUN PAOOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. Habnronenue noctossHCTBa TeMIEpaTypsl PH TUIABJICHHUH.
13. Mozeny TEeIOBhIX IBUTATENEH.
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Jlabopamopnwsie pabomot u onvimeol.

OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIJIOBOTO PaCIIMPEHHs ra30B, XKUAKOCTEH U TBEPABIX Tell.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JlyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATypBHl.
7. HaOmroneHue u3MeHEHMs] BHYTPEHHEH 3HEpPrUM Teja B pe3ysbTare TeIulonepenadu 1
paboThl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BObI.
9. OmnpeneneHne KOJUYECTBA TEMJIOTHI, IOJYYEHHOIO BOJOH MpHU TEIIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onexrpuzanus Ten. J[Ba poja 2JIEKTPUYECKUX 3apsaoB. B3anMonelicTBre 3apsKEHHBIX
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHIIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TEJN OT BEJIWYHMHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).



QnekTpuyeckoe noje. Hanpssk€HHOCTh 3iiekTpuyeckoro mnosid. [IpuHiun cynepno3uiuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEeMEHTapHBIM 3iieKTpuueckuil 3apsia. CTpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOrO TOKa. McTOYHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEMH.
[TocnenoBarenbHOE U NapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota u MomHOCTD 3JIeKTpUUECKOro Toka. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHBIE MarHuThl. B3auMopaeicTBHE NOCTOSAHHBIX MAarHUTOB. MarmuTHoOeE IIOJIE.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe 7151 KU3HU Ha 3emiie. OnbiT Dpcerena. MaruuTHoe mnose
ANEKTPUYECKOTO TOKa. [[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareib IOCTOSHHOIO TOKa. Mcnonb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHUU.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa eKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIl.
YCTpOHCTBO U JIEUCTBUE IEKTPOCKOMNA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenrpoBaHu€e CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUUecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peoctar u mara3uH conpoTHUBIEHUN.
. B3aumozeiicTBre TOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBHe€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DIEeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIEHHs MHIYKIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.

©ooNOR~WODE
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Jlabopamopnwvie padbomot u onvimol.

OnbITH MO HAOTIOICHUIO AJIEKTPU3ALIUHN TNl UHAYKIIMEH U TIPU COMPUKOCHOBEHUHU.

HccnenoBanue n1eMCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJIHUKYU U AUDJIEKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3UCTOpa U HAMPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKCHUH TPH TOCIIEIOBATEILHOM COCIMHECHUU

ok wn Pk

JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuiia Jyisi CUJIbI TOKA MPU HapaieIbHOM COSTUHEHUHN PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. Onpenenenne MOIIHOCTH IEKTPUUECKOTO TOKA, BBIICIAEMON HA PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 JIAaMIOUKY, OT HampshKeHUs
Ha HEW.
13. Onpenenenne KIIJl narpeBares.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. U3yyeHnrie MarHUTHOTO TMOJSl TOCTOSHHBIX MAarHUTOB IMPH HUX OOBEIUHEHUH U
pa3JesieHuu.
16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPHUPYIOLIHE 3aBUCUMOCTD CHIIBI B3aUMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKa U HAMPaBIIEHUS TOKA B KaTYIIIKE.
18. U3yyenue neiicTBUS MArHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTenIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexannveckue siBJICHUS.

Mexannueckoe nwkeHue. MarepuanbHasd Touka. Cuctema orcuyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMosnHeitHoe aBrkeHne. CBoOonHoe najgeHne. OnbIThl
[Nanunes.

PaBHOMepHOE nBMXEHHE MO OKpYXHOCTH. [lepnon u wactora obpameHus. JluaeiHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herotona. ITpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUja TPEHHS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTb. HeBecomocTs u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHOM TOUKU. AGCOIIOTHO TBEPAOE Teno. PaBHoBecue TBEPAOro Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3meHenue umnysbca. MmMmynbc cuibl. 3aKOH COXPAHEHHUS HMMITYJNIbCA.
PeakTuBHOE nBUKEHUE.

Mexanuueckass pabota U MoiHOCTh. Pabota cun TskecTd, ynpyroct, TpeHus. Cs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

ITorenumanpHas dHeprus cxxarou npyxxuHsl. Kunerndeckas sueprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHMS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
Pa3HBIX TEJ OTCYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. WccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUXKEHUS.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JBMKEHHH OTHOCHUTEJIbHO KaOUHETa (U3UKH.

7. 3aBHCHMOCTb YCKOPEHHS Teja OT Macchl Teja U AEUCTBYIOLIEH Ha HETO CUIIBI.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUM MIPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. CoxpaHeHue UMITyJIbCa TPH A0COIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MEXaHUYECKON SHEPTHH MPH JBMKEHUH TEJa 0] ICHCTBUEM TPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoncTpyupoBaHMe TpakTa Al pa3roHa M JalbHEHIIero paBHOMEPHOI'O JBHXKEHMS
IIapUKA WK TEJIEKKH.

2. OmnpeneneHune CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS INapHKa IO
HAKJIOHHOM IIOCKOCTH.

3. OrmpeneneHue yCKOpPEHUs Tela NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMH
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka ruMOTE3Bl: €COU MPH PaBHOYCKOPEHHOM JIBIDKEHHUM 0€3 HayalbHOM
CKOPOCTHM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOILIUE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenne KO3PpPHUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU30HTAJIHOM TOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YHPYrOCTH NpPU HOABEME Tpy3a C HCIOJIB30BaHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. MexaHnueckne KoJ1e0aHUs U BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
aMIIuTyna. MaremMaTHdecKuid W NPYKUHHBIA MasTHUKH. lIpeBpaiieHne 5>HEpruu mpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxarmue konebanus. BeiHyXkIeHHbIe KoneOaHusi. Pesonanc. MexaHMYeCKHe BOJHBI.
CaoiicTBa MexaHnnueckux BOJH. [IpomonbHbie U nonepeyHbie BOAHBI. [[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MeXxaHHYeCKUe BOJHBI B TBEPIOM TeJle, CCHCMUYECKUE BOJTHBI.

3ByK. ' poMKOCTB 3ByKa M BbicOTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a HA HUTU U HA TIPYKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HabGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOICOAHUH MAaTEMaTHYECKOTO MasiTHHUKA.

2. OmnpeneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. MHccrnenoBanue 3aBUCHMMOCTH NepHOAA KoJeOaHMM MOABELIEHHOIO K HUTH Ipy3a OT
JUINHBI HUTH.

4. WccrnenoBaHue 3aBHCUMOCTH TEpHO/a KoJeOaHUI MPYKHWHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IMEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITBl, JEMOHCTPUPYIOIIME 33aBHUCUMOCTh TEpUOJa KOJEOaHWW MPYKUHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaa 3meKTpoOMarHuTHBIX BOJIH. VICIIOIb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoza ceeta. CKOpocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 3J€KTPOMarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOIO TenedoHa.

Paszngea 11. CBeToBbIE IBJICHUS.
JlyueBast monens cBera. Mcrounuku cBeta. lIpsimonuHeliHOe pacmpocTpaHEHUE CBETa.
3armenusi Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)KE€HHUs CBETA.



[Ipenomnenue cBeta. 3aKoH npeaomiieHUs cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETa.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAXKCHUA B OIITUICCKUX CBECTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucreMa. bim3opykocTs U JAIbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.
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[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

ONTUYECKUN CBETOBOJI.

Xon JIy4eit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tony4yenne n300paXKeHUH C ITOMOIIBIO JIH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enue 6en0oro cBeTa IMpy CIOKEHUH CBETA Pa3HBIX IBETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o ob

HccnenoBanue 3aBUCUMOCTH yIJla OTPasKEHHSI CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydenue xapakTepuCTHK N300paXeHUs IIpeMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yIUIa MIPEJIOMIICHHS CBETOBOTO JIyda OT yIjla IaJeHus Ha
TPaHHLE «BO3TYX—CTEKIIO».

[NToyuenne n300pakeHUA C MOMOIIBIO COOMPAIOIEH JTMH3HL.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITHYECKOI CHIIBI COOMpPAIOIIEeH JIMH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpPU HMX HaONIONEHUH uepe3 LBETOBbIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omneitel Pe3epdopna u minanerapuas mojaens aroma. Moaens atoma bopa. Mcnyckanue n
norsiouieHue ceera atoMoM. KBauTsl. JInHelHyaTsIe CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-usznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyxmonnas Mopens aromHoro sigpa. HMszortomsl. PaguoaktuBHble npeBpameHus. l[lepnon
IoJIypacnaaa aTOMHBIX sIIep.

SnepHple peakuyy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3H
aTOMHBIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W geneHus suep. Mcrounukn
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U3Ty4YEHUN HA )KUBbBIE OPTaHU3MBI.

Hemoncmpayuu.
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CrieKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérunka MOHU3UPYIOMUX U3TyUSHUH.

Perucrpanus nzmydeHus: IpUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroseHue CIUTOMIHBIX M TMHEHYATHIX CIIEKTPOB U3TY4EHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (OHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBEHO--0000IIAIOIIMK ~ MOAYJIb TpEAHA3HAYeH IS CHUCTEeMaTHU3alud U
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pu3uKy, a TakkKe JUIsl MOArOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY I10
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[lpy wW3ydYeHUM [NAHHOTO MOJIYJS PpEAIM3YIOTCS M CHCTEMAaTHU3MPYIOTCS  BUJbBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuMBaeTcs JOCTHKEHHE MPEAMETHBIX U
METaNnpeIMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00y4deHHs, (POpMHUpYyeTCS eCTEeCTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOIOB HCCIICJOBAaHMS SBICHHA MPUPOIBI U TEXHUKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS IOJyYEeHHBIC 3HAHHA,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep JAaHHOTO pa3felia pealn3yeTcs 3a CU€T TOro,
YTO 00YJarONIrecs BHIMOIHIIOT 33JJaHNs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKpY’Karollel MpUpo/ie U OBCEIHEBHOM KU3HH;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
NPOBEPKH THITOTE3 U TOJTYYCHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO HCMOJIb30BaHUS PA3MUYHBIX HCTOYHUKOB DHEPIMH Ha OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUSI BCEX M3BECTHBIX BUOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbrate wu3yueHus (U3MKM Ha YpPOBHE OCHOBHOTO 00Imero oopa3oBaHus Yy

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

[] mposiBIeHNE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (pU3UUECKOit
HayKH;

[] IEHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSIM POCCUICKUX yUEHBIX --(H3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

] rOTOBHOCTb K @KTUBHOMY YYaCTHIO B 00CYKJEHUH OOLECTBEHHO 3HAYUMBIX U 3THUYECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

[ ocO3HaHME BaKHOCTU MOPAJIbHO--3TUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

[l BOCHIpUSTHE 3CTETUYECKHX KadecTB (PU3MUYECKON HAyKH: €€ TapMOHUYHOI'O HMOCTPOCHMS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

[] oco3HaHME IIEHHOCTH (PU3UYECKONH HayKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHWUS MUpA,
OCHOBBI Pa3BUTHs TEXHOJIOIMH, BaKHEHILIEH COCTABIAIOLIEH KYJIbTYpBI;

[l pa3BUTHE HAY4YHOMU J1F0003HATEIBLHOCTH, HHTEPECA K UCCIIE0BATENIbCKON JeSITeIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbS U IMOLMOHAJIBHOIO 0J1ar0ONOyus:

[] oco3HaHME IIEHHOCTH O€301acHOro 00pasza >KU3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IaCHOTO TOBEAECHUS Ha TpaHCIOpTe, Ha J0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

] chopMHpPOBAaHHOCTh HaBbIKa peIeKCHH, IPU3HAHUE CBOETO MPaBa Ha OMIMOKY U TaKOro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BOCIIUTAHUSA:

[] akTHBHOE Y4acTH€ B PEHICHUH IMPAKTHUYECKHX 33134 (B paMKax CeMbH, 00pa30BaTeIbHOU
OpraHu3aly, Topojia, Kpas) TEXHOJOTHYECKOW M COLMalIbHOM  HAmpaBIeHHOCTH,
TpeOYIOMIHMX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

[l mHTEpeC K MPAKTUYECKOMY U3YyUeHHIO Mpodeccuil, CBA3aHHBIX ¢ (PUUKOI;

7) IKOI0THYECKOr0 BOCTIMTAHUA:

[] opueHTanusi Ha NpUMEHEHUE (PU3NYECKUX 3HAHMM JUIs pellieHust 3ajad B oOsactu
OKpY’KaloIllel Cpenbl, MUIAHUPOBAHUS IOCTYNKOB U OLICHKH HMX BO3MOJKHBIX IOCIJIEICTBHUM
TUISL OKPYKAIOIIEe Cpenbl;

[ ocozHaHue r100AIBHOrO XapaKTepa KOJIOTHYECKUX MPo0IeM U MyTel UX pelIeHus;

8) aganTannu K M3MEHSIOMMMCS YCJIOBUSIM COLMAJBHON U NPUPOJHOM Cpeabl:

[] moTpeOHOCTh BO B3aMMOJCHCTBUM IPH BHINOJHEHUM MCCIENOBAaHUN M IPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

(] MOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO e TeIbHOCTD;

(] moTpeOHOCTh, B (OPMUPOBAHWU HOBBIX 3HAHWM, B TOM 4Hcie (OpMYIUPOBATH HJAEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTaX U SBJICHUSX;

[ oco3Hanue NeUIIMTOB COOCTBEHHBIX 3HAHWH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;



e [J maHMpOBaHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUI;

e [J] cTpemiieHHME aHAIM3MPOBATh M BBIABIATH B3aUMOCBA3H MPHUPOJIBI, O0OLIECTBA U
SKOHOMHKH, B TOM YHCJIE C MCII0JIb30BaHUEM (U3NUYECKUX 3HAHUM;

e [] OmEHKAa CBOMX JEHUCTBHM C Y4ETOM BIIMSAHUS Ha OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oynyr choOpMUPOBaHBI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHbIE YUeOHbIC ICHCTBUSA, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble JloruyecKue JaeiicTBHs:
® BBISIBIISITH M XapPAKTEPU30BaTh CYIISCTBCHHBIC IIPU3HAKU OOHEKTOB (SIBJICHUH);
® YCTAHABIIMBATh CYIICCTBEHHBIN MPU3HAK KJIACCU(PUKAIINN, OCHOBAHHSI JUIsI 0000IICHUS 1
CpaBHCHHS,
® BBEISIBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B paccMaTpUBAcMbIX (DaKTax, JAHHBIX H
HAOJIOICHUSX, OTHOCAIINXCS K (DU3UUICCKUM SIBIICHUSM;
® BBISIBIISIT  TTPUYMHHO--CJICJICTBEHHBIC CBSI3U TPH HM3y4eHUH (U3HUYECKUX SBICHUA H
MPOLIECCOB, JieJaTh BBIBOJABI C MCIOJIb30BAHUEM JCIYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3UUECKIX BEITUUMH;
® CaMOCTOSITEIPHO BBIOMPAThH CIOCOO pemieHus yueOHOH (hu3mueckoi 3amaun (CpaBHCHHE
HECKOJIbKUX BapUaHTOB pEIICHHUs, BHIOOp HauOolee TMOAXOIAIIETO C Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).
Ba3oBble ncciie1oBaTe/IbCKIe AeiCTBUA.
® [ICITOJIB30BATh BOITPOCKHI KaK MCCIIEA0BATEIHCKUN HHCTPYMEHT ITO3HAHUS;
® IPOBOJUTH TIO CAMOCTOSATEIHHO COCTABJICHHOMY IUIAHY OMBIT, HECIOXKHBIA (PU3NUECKHit
OKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE (PU3NICCKOTO SIBIICHUS;
® OIICHMBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTH HMH(OPMAIIHIO, MOIYUYEHHYIO B XOE
WCCJICTOBAHMSI MITH SKCTICPUMEHTA;
® CaMOCTOSATENBHO (POPMYITHPOBATE 000OIIEHUS U BEIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, OIBITa, UCCIICIOBAHNS,
® [IPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIICe pa3BUTHE (PH3UUECCKHX IPOIECCOB, a TAKXKE
BBIJIBUTATh TIPE/IIIOJI0KEHUS 00 MX PAa3BUTHH B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
Pabora ¢ nnopmanmeii:
® IPUMECHSATh PA3IMYHBIC METOJbI, WHCTPYMEHTBHI W 3alpoChl IMPHU IOHCKE W OTOOpE
uH(pOpPMAIIUK WIH JAHHBIX ¢ YUETOM MPEAIoKeHHOW yueOHoM (hru3ndeckoi 3a1auu;
® AHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh U WHTEPIPETHPOBATh HH(DOPMAIMIO PAZTUUYHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;
® CaMOCTOSITEIPHO BBIOMpPATh ONTUMAIbHYIO (opMy mpeacTaBieHus HHPoOpMaMKU |
WUTIOCTPUPOBATh peIlaeMble 3aJadyid HECIOXKHBIMH CXEMaMH, JAuarpaMMaMu, HHON
rpaduKoON U UX KOMOMHAITUSIMH.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

®B X0/¢ OOCYXIEHHs y4yeOHOTO Marepuajna, pe3yiabTaTOB JabOpaTOPHBIX pPAbOT
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIleJICHHBIC Ha PEIICHUE 3a/1a4¥ U MOIepKaHue OJIarokKelaTeIbHOCTH OOIICHHUS,

® COINIOCTABJISATh CBOM CYXACHUS C CYXKJICHHSAMU JPYIMX YYaCTHHUKOB JIMAJIoOra,
00OHapy>XHBATh Pa3IU4Ue U CXOACTBO IMO3UIIMIA;

® BBIpAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

eIyOJMYHO  MPEACTaBIATH  PE3YJbTaThl  BBIMOJIHEHHOTO  (PU3MYECKOrO  OIBbITa
(3KCTIepUMEHTa, UCCIIEIOBAHNUS, TIPOCKTA);

® [IOHUMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAUBHUIYaILHOW paboOTHI Mpu
peLIeHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

® IPUHUMATh LE€IM COBMECTHOM JESITEIBbHOCTH, OPraHU30BbIBaTh JEHUCTBUS 10 €€
JIOCTH>KEHUIO: PACTIPEACIISITh PO, 00CYKIaTh MPOLECChl U Pe3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® BBINOJIHATH CBOKO YacTh palOOThI, JOCTUTAas KadeCTBEHHOTO pe3yibTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI,

® OIICHMBATh KAa4e€CTBO CBOETrO BKJIAaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CAMOCTOSITEILHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBbHBIC y‘leﬁHble JeHCTBUA

Camoopranu3amnus:

® BBLISIBIISITH NMPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CHUTYaIUsX, TPEOYIOUUX AJIs PELICHHS
buznyecKuX 3HAHMUIA;

® OPUEHTUPOBATHCS B PA3IMUYHBIX [OAXO0JAX NPUHATUSA peHIeHUHd (MHIUBUAYAIbHOE,
MIPUHSATHE PEIICHUS] B TPYIINE, IPUHATHE PEIICHUI TPYIIIOi);

® CaMOCTOSITEIBHO COCTaBIIATH AalTOPUTM pelleHuss (U3NYECKON 3ajaud WM TUTaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh IIpeiaraéMble BAPUAHTHI PEIICHUI;

e Jie7IaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUOHAIbHBIH HHTEJIEKT:

® 1aBaTh a/ICKBaTHYIO OIIEHKY CUTYallUU U IpeyiaraTh IJ1aH e€ N3MEHEHNUS,

© O0BSCHATH MPUYHHBI JOCTHKECHUS (HETOCTHXKEHUS) pPe3yIbTaToOB NEATEIbHOCTH, IaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

® BHOCHTH KOPPEKTUBBI B JCATEIHHOCTHh (B TOM YHCIIE B XOJ BBHIMOJHEHUS (PU3UUYECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYyallui, YCTAHOBJIEHHBIX OIITNOOK, BO3HUKIIUX TPYAHOCTEM;

® OIICHMBATh COOTBETCTBHE PE3YJIbTATA 1I€JIU U YCIOBUSIM;

® CTaBUTH ce0s Ha MECTO JAPYroro 4eioBeKa B XOJI€ CIIOpa WJIM JAUCKYCCUU Ha HAyYHYIO
TeMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYToro;

eMpU3HABaTh CBOE TMPaBO Ha OMMOKY MpHU pemieHuHd (QU3NYECKUX 3amad Wikl B
YTBEPKJICHUSIX Ha HAYYHbIE TEMBI U TAKOE K€ MPABO APYIoro.

MNPEJIMETHBIE PE3YJIBTATHBI



K xoniy oOydyeHus B 7 Kjacce mpeIMeTHBIE Pe3yIbTaThl Ha 0a30BOM YpOBHE JOJKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

®UCIIONIB30BATh  IMOHATHA: (HU3MYECKHE W XUMUYECKHE SBICHHS, HAOJIO/CHHE,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHULBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUSI BellecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
JBIDKCHWE  (paBHOMEpPHOE, HEPaBHOMEpPHOE,  MPSIMOJMHEHHOE),  TPaeKTOpHs,
paBHOAEWCTBYIOmas cuia, aedopmarus (ynpyras, IUIaCTHYECKas), HEBECOMOCTD,
COOOILAOIIMECS COCYIbI;

e pa3nuyath SBICHUA (IUQQy3us, TEIOBOE IBMKEHUE YACTUI[ BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKpPEIUIEHHOW OCHIO BpAIllCHMs, Mepenada IaBICHUS TBEPIBIMU
TEJIaMH, )KUAKOCTSAMH H Tra3aMu, aTMOC(epHOe JTaBIeHHE, TNIaBaHUE TEJ, IPEBPAILCHHS
MEXaHUYECKOW YHEPTHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

® Pacro3HaBaTh NPOSIBICHUE M3YUYEHHBIX (DM3NYECKHUX SBICHHI B OKpYXKAIOIIEM MHpE, B
TOM 4YHcie (pU3MUYECKHe SBICHHUS B IMPHPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMUA
CKOPOCTSIMU B JKMBOW W HEXHBOW NPHPOJE, NCHCTBHE CWIBI TPEHHS B HPUPOJE U
TEXHHKE, BIMSHHE aTMOC()EPHOro JaBICHUS Ha >KUBOW OpraHM3M, IUIaBaHUE PbIO,
pBIYary B TeJe YeJIOBEKa, NMPH ATOM MEPEeBOAUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (TPU3HAKHN) (PU3HUECKUX SBICHUH;

® OTIMCHIBATh M3yYCHHBIC CBOWCTBA TEN W (PU3UYECKUE SIBICHUS, UCIIONB3YS (PU3UIECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHJIa TPEHUS, JaBJICHUE
(TBEpHOro Tema, >KUAKOCTH, Tra3a), BHITAJIKHBAIONIAs CWJIA, MEXaHH4YecKas pabora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(QHUIMEHT MOJe3HOTO ACUCTBUS
MEXaHU3MOB, KHHETHUYECKasi M MOTCHIUAIbHAS DHEPTHsl), MPU ONHCAHUH TPABHIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUUNH, UX 0003HAUEHUS U €JMHULIBI
(GU3NUeCKUX BEJIWYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(UBHUYECKUX BEINYHH,

® XapaKTepU30BaTh CBOWCTBA Tel, (GU3NYECKHE SBICHUS M MPOIECCHI, UCIIONIB3YS MpaBHiia
CJIO’KEHUS CUJI (B/10JIb OJIHOM mpsimoit), 3akoH ['yka, 3akoH Ilackas, 3akoH Apxumena,
IOpaBUIO paBHOBecHs pblyara (OJ70Ka), «30JI0TO€ TMpPaBHJIO» MEXaHUKH, 3aKOH
COXpaHEHHsI MEXaHHYECKOW SHEPTHH, NMPH 3TOM JIaBaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA M 3aIMCBIBATh €T0 MATEMaTHYECKOE BBHIPAKCHHE;

© OOBSICHITH (PU3MUECKUE SIBICHUS, IIPOLIECCH U CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyallid  TPaKTUKO-OPMEHTHPOBAHHOTO  XapaKkTepa:  BBIABIATH  IPUYHHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHHE M3 1—2 JOrMYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yueHHBIX cBoOiicTBa (U3MUECKUX ABICHMH, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

epemath pacu€THblE 3a7aud B 1—2 JeWCTBUS, HCIONB3YS 3aKOHBI U (POPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHSA 3a/laud
3allUCBHIBATh KPATKOE YCJIOBHUE, TOJICTaBIATh (U3NYECKHE BEIUYUHBI B (POPMYIBI U
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIC, HEOOXOAUMBIEC IJISI pEIICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (PU3NYECKON BETMUHHBI,



® pacro3HaBaTh NpoOIeMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIH (HU3NIECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMs BBIICIATh IPOBEPSIEMOE NPEANOJIOKEHUE (TUIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHUPOBATH NOJYUYECHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XO€
OIbITA, JIEJIATh BBIBOJIBI I10 €70 PE3y/bTaTaM;

® [IPOBOJIUTH OMBITHI IO HAOMIOJCHUIO (PU3UYECKUX SIBICHUH WM (PU3NYECKUX CBOWCTB
Tes:  (OPMYIHMPOBATH TPOBEPSiEMble MNPEINOIOKEHUS, COOUpaTh YCTaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;

® BHITIOJIHATH MPSIMbIE M3MEPEHHS PACCTOSIHHS, BPEMEHH, Macchl Tena, 00bEMa, CHIIBI U
TEMIIepaTypbl C UCIOJIb30BAHUEM AHAJIOTOBBIX U LUGPOBBIX NMPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM a0COIMIOTHOM MOrPEUIHOCTH U3MEPEHUH;

® [IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (M3NYECKOH BEIUYMHBI OT APYrou ¢
MCIIOJIb30BAaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHUS Tella, CHJIbI TPEHUS CKOJIBKEHUS OT BeEca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YAJMHEHUS MPYXKHUHBI, BBITAJIKUBAIOLICH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT INIyOMHBI, Ha KOTOPYIO HOTPYXKEHO TEJO,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIEeNOBaHMs, COOMpaTb YCTAHOBKY M  BBIIOJHATH
U3MEpEeHus], clenys MpeIoKeHHOMY IUIaHy, (PUKCHpOBaTh pe3yiabTaThl MOITYYEHHOU
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHII W TPagHKOB,
JIeJ1aTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

® [IPOBOJIUTh KOCBEHHBIC W3MEpeHHs (PHU3MUECKMX BeIWMYUH (IUIOTHOCTH BEIIECTBA
KHUJIKOCTM M TBEPIOro Tejla, CHJIa TPEHHUs CKOJIbXKEHHs, JIaBICHUE BO31yXa,
BBITQJIKMBAIOIAs CHJIA, JIGHCTBYIOIIAs Ha MOrPY)KEHHOE B IKHUIKOCTh TeJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPeJIOKEHHON
MHCTPYKLUU: IIPU BBINOJIHEHUN U3MEPEHUN cOOMpPaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIYMCIIATH 3HAYEHNE HCKOMOW BEIMYHHBI;

eCcoONMIOaTh MpaBWiIa TEXHUKU O€30MacHOCTH Npu pabore C J1abOpaTOPHBIM
o0opynoBaHuEM;

e yKa3blBaTh IMPUHLUIBI JEHCTBHS TNPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOLIAIOIINECS COCY/ Ibl, OAPOMETP, pbluar, MOJBMXKHBIN U
HEMOABIKHBIN OJIOK, HAKIIOHHASI IIJIOCKOCTb;

® XapaKTepU30BaTh MPUHIMIIEI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOWUCTB
C OMOpPOM Ha WX ONUCaHUs (B TOM 4HMCIE: MOAIIMUIHUKHA, YCTPOWCTBO BOJONPOBOJA,
TUIPABIMYECKUA TPecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMerp),
UCTOJB3Ysl 3HAHUA O CBOWCTBaX (PM3WYECKUX SIBICHUM M HeoOXOoAMMble (U3NYECKHE
3aKOHBI M 3aKOHOMEPHOCTH;

®[IPUBOAMTH IpPHUMEPHl (HAXOOUTh HMH(OpPMAIMIO O TMpUMepax) MPAKTUYECKOrO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM XHU3HHM Uil OOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ OpuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleH cpere;

® OCYUIECTBIIATh OTOOpP HMCTOYHMKOB HHpopManuu B VIHTEepHETE B COOTBETCTBUH C
3a/laHHBIM TIOUCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOINXCSI 3HAHUN U IIYTEM CPABHEHHUS



Pa3IMYHbIX UCTOYHUKOB BBIIEIATH HH(OPMALINIO, KOTOPas SBJISETCS IPOTUBOPEUUBOM
WA MOKET OBITh HEJIOCTOBEPHOIA;

® [ICII0JIB30BATh NP BBINOJHEHUN YYEOHBIX 3aJaHU HAay4YHO--TIONYJSPHYIO JTUTEPaTypy
($U3MUeCKOro coaep)KaHus, CIpPaBOYHBIE MaTepHajbl, pecypchl ceTtd VHTepHer,
BJIQJIeTh MpUEMAaMHU KOHCIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHus WHGOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTyIO;

e co3/1aBaTh COOCTBEHHBbIE KpaTKUE MUCHbMEHHBbIE M YCTHBIE COOOLICHHS HAa OCHOBE 2—3
MCTOYHUKOB MHPOpMAIK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE MyOJIUYHO AeNaTh
KpaTKe COOOIICHHUs O Pe3ysbTaTax MPOEKTOB WM YU€OHBIX MCCIEOBAHUM, IPU STOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJICHUE IPE3EHTALIUEH;

®[IpU BBINIOJHEHUU YYEOHBIX MPOEKTOB M HMCCIECIOBAHUN PACHpPENeNsiTh 00S3aHHOCTH B
rpYyIIIE B COOTBETCTBHU C MIOCTABJICHHBIMHU 331a4aMH, CJIEAUTH 32 BBIIIOJIHEHUEM IIJIaHa
NEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIAA B JEATEIBHOCTH TPYIIIIBL,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAOIIUX.

K xonny oOyuenus B 8 kjacce mpeIMeTHbIE pe3ybTaTbl HA Oa30BOM YpPOBHE JOJIKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH y O0OYUAIOIIUXCSI YMEHUI:

® JICIIOJIB30BaTh IIOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHHE ATOMOB U
MOJIEKYJ, arperaTHble COCTOSHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIILICHHBI U HEHACBILIEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIIEpPATypa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1I0JIE, IIPOBOJHUKHM W JHUDJIEKTPUKH, ITOCTOSIHHBIA JIEKTPUYECKUN TOK, MAarHUTHOE
oJIe;

epa3nuyarh sBJIEHUS (TEIJIOBOE pACIIMPEHHE W C)KaThe, TeIlonepeaya, TEIIOBOE
paBHOBECHE, CMayuMBaHHWE, KaNWUIAPHbIE SBJICHUS, MCHApPEHHE, KOHJEHCALMS,
IIJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEmIoNnpoOBOJHOCTh, KOHBEKIUS, W3JIyYE€HHUE), DJIEKTpU3ALHUs TeJ, B3aUMOJEHCTBUE
3apsioB, ACUCTBUSA DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAaHHME, B3aUMOJEHUCTBHUE
MarHuTOB, JACHCTBUE MAarHUTHOIO IIOJIS Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHas
UHAYKIMS) TI0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

® pacrio3HaBaTh IPOSIBICHNE M3YYEHHBIX (U3NYECKUX SIBIICHUI B OKpYKaIOLEM MHpE, B
TOM uyucie (U3MYECKUe SBIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBJIGHUST B IPHUPOAE, KpHUCTauIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHu3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JIIEKTpUYECKUE SBJIEHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Mojie 3emid, JApeid NOJI0COB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHUE, TIPU STOM MEPEBOAUTH MPAKTHUYECKYIO 3a/lauy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUM;

® ONMCHIBATh M3YyYCHHbIE CBOMCTBA Tel U (U3MUECKUE SIBICHUS, UCIONb3Ys (PU3UUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAS HHEPrus, KOJWYECTBO TEIUIOTHI, YyHAEIbHas
TEIJIOEMKOCTh ~ BEHIECTBA, YJElbHAs TEIUIOTA IUIABJIICHMS, YJAENIbHas TeIUloTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHMs TOIIMBA, KOA((UIIMEHT IMOJIe3HOro
JICCTBHS TEIJIOBOM MAILMHBI, OTHOCUTEJIbHAS BIIAXKHOCTb BO3/YyXa, DJIEKTPUYECKUU
3apsl, CHJIa TOKAa, OJJIEKTPUYECKOE HANPSHKEHUE, COINPOTUBICHUE IPOBOJHMKA,
yIIeJIbHOE COMPOTUBIIEHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONKMCAHWU TMPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI HCHOJB3YEMBIX BEJIMYMH,
0003HaYCHHS] ¥ SAMHUIIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIIUE
JaHHYI0 (U3UYECKYI0 BEIWYMHY C JPYTHMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

® XapaKTepU30BaTh CBOMCTBA Tel, (U3MUYECKUE SBJICHHUS W TIPOIECCHI, HCIIONb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUH CTPOCHHs BEIIECTBa,
NPUHIUIT CYNEPIO3UINK ToJjied (HAa KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyna—JleHna, 3akoH cOoXpaHEHHUs
SHEPruu, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTeMaTUYECKOE BHIPAKEHUE;

© 00BACHATH (PU3MUECKHE MTPOLIECCHI U CBOICTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyallUii
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CIICJCTBEHHBIE CBSI3H,
CcTpouTh OOBsicHEHHWE M3 |—2 JOrMYECKHMX HIaroB € OMOpoil Ha 1-2 H3y4eHHBIX
CBOMCTBa (PU3UUECKUX SBICHUH, PU3NIESCKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

epemiath pacuy€THBIC 3ama4d B 2—3 JICHCTBUSA, WCIONB3Yysd 3aKOHBI W (OPMYIIBI,
CBSI3pIBAIOIIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAJM3a YCIOBHSA 3a/a4d
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISITH HEIOCTATOK JAHHBIX AJIS PEHICHUS 3aauH,
BBIOHMpATh 3aKOHBI 1 (OPMYIIBI, HEOOXOAUMBIE AJIsl €€ pellleHus, IPOBOIUTH PACUETHI U
CPaBHHBATh IMOTYICHHOE 3HAUCHHE (DU3MUCCKON BEIIMUUHBI C U3BECTHBIMH JAHHBIMU;

® pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUThH MPU MOMOIIU (PU3UYECKUX METOJIOB,
UCIIONIb3YSl OINKCAHUE UCCIIECOBAHMS, BBIACIATH IPOBEPSAEMOE IPEANONIOKEHHE,
OIICHUBATD MPABUILHOCTH TTOPSIIKA TIPOBEICHUS UCCIEAOBaHUS, €JIaTh BHIBOIBI,

 [IPOBOJTUTH OIIBITHI TT0 HAOTIOACHUIO (PU3NICCKUX SBIICHUN UM (PU3NUYECKUX CBOWCTB TEI
(KanmwIIsipHbIE  SIBJICHMSA, 3aBHUCHUMOCTH JIaBIICHHS BO3AyXa OT ero o00béMa,
TEMIIEPATypPhl, CKOPOCTHU TMPOIIECcCa OCTHIBAHUS U HArPEBaHUs MPU U3TYUEHUU OT 1IBETa
W3NIydaronie  (MOrJIomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKHJAKOCTH M IUIOMIAAM €€ TOBEPXHOCTH, OJJICKTPHU3alUs Tel |
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHuTOB,
BU3yaJIW3alisl MAaTHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB, ACHCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHWUTa, CBOWCTBA DJIEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (opMynupoBaTh NpOBEPsSEMbIE TMPEANOIOKEHU, COoOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMNHUCHIBATH XOJA OMNbITA U
dbopMyITUpPOBaTH BHIBOJIBI;

® BBINOJIHATh NPSIMbIE U3MEPEHHUs TEMIIepaTypbl, OTHOCUTEIbHOM BIAXKHOCTH BO3/yXa,
CWJIBI TOKA, HANpPSDKEHUS C KCIOJNb30BAaHHMEM aHaJOrOBBIX MPHUOOPOB U JATYUKOB
GU3MYECKUX BEJIMYMH, CPaBHUBATh PE3yJbTaThl H3MEPEHUH C Yy4E€TOM 3aJlaHHON
a0COIOTHON MOTPEIIHOCTH;

® POBOJNTH HCCJICIOBAHUE 3aBUCHUMOCTH OJHOW (PU3MYECKOW BEIMYMHBI OT JAPYTOH C
WCITOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBHCHMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JIJIMHBI, TUIOUIaJAN MOMEPEYHOTO CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUsI HA TPOBOIHUKE,
HCCIIEIOBAaHKUE TI0CJIEIOBATEIbHOTO W MapajUIeIbHOTO COEIUHEHHH IPOBOJIHUKOB):
MJIAaHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMIOJHATH U3MEPEHUS, CIEIys
MPEJIOKEHHOMY TUIaHy, (PMKCHPOBATh PE3YNIbTAThI MOJTYYCHHON 3aBUCUMOCTU B BUJE
TabNuIl ¥ TpaduKOB, IeJIaTh BHIBOJBI MO PE3yabTaTaM UCCIIECIOBAHUS;



® [IPOBOJIUTh KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIMUYUH (yAelbHAs TEIUIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE NMPOBOJHUKA, pa00OTa U MOIIHOCTh AJIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPHUMEHTAIbHYIO YCTAHOBKY, CIEIys
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISTH 3HAYEHUE BEITUUNHBL;

ecoOM0IaTh TpaBUJa TEXHUKH O€30macHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

® XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpOH HAa MX ONHUCAaHMA (B TOM YHCIE: CUCTEMa OTOIUICHHUS IOMOB, TUTPOMETP,
napoBas TypOMHa, aMIepMeTp, BOJBTMETpP, CUETYMK JICKTPUUECKOH DSHEPruu,
3JIEKTPOOCBETUTEbHBIE MPUOOPHI, HArpeBaTENIbHBIC AJIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUUYECKUE NPEAOXPAHUTENH, SJICKTPOMATHHUT, SJIEKTPOJBUTATENb IOCTOSHHOTO
TOKa), WCIOJNb3YysS 3HAHUS O CBOMCTBAaX (PHU3MUECKUX SABICHHA M HEOOXOAUMBIC
buznyecKkrue 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA W HW3MEPUTENbHBIE TPUOOPHI TI0
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUTaTeNlb BHYTPEHHETO CTOpPAHMs, JIEKTPOCKOI, PEOCTar), COCTaBIAThH
CXEMBI DJIEKTPUUYECKHUX IIETIeH C TOCIEeI0BATEIbHBIM U TapaJUICIbHBIM COSTUHEHHEM
3JIEMEHTOB, pa3finyasi YCIOBHbIE 0003HAUEHUS JIEMEHTOB AIEKTPUUECKUX LIETICH;

®[IPUBOANTH TPHUMEPHl (HAXOOUTh HMHPOPMAIMIO O TPUMEpPax) MPAKTHUYECKOTO
UCIONb30BaHUsl (M3UYECKUX 3HAHUM B MOBCEAHEBHOW JKH3HH IJIs OOecreueHus
0e30macHOCTH TpHU OOpalieHuH ¢ NOpuOOpaMU M TEXHUYECKUMH YCTPOMCTBAMU,
COXpaHEHHsI 3JI0pOBbSI M COONIOJCHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpYKarollei cpee;

® OCYIIIECTBIIATH TOUCK MHPOPMALUU (PU3HMUECKOTO coaepxkaHus B VIHTepHETE, HA OCHOBE
UMEIOIIMXCA 3HAHUM M MyTEM CpPaBHEHHUS JOMOJHHUTEIBHBIX HCTOYHUKOB BBIJICIATH
UH(POPMALINIO, KOTOpas SIBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® ICTIOJIK30BATh TPU BBHINTOJHEHUH YYEOHBIX 33JaHUN HAyYHO--TIOMYJSPHYIO JINTEPATypy
(GU3MUECKOro cojep)kaHus, CIpaBOYHbIE MaTepHualbl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

®C03/1aBaTh COOCTBEHHBbIE NHUCbMEHHBIE W KpaTKHE YCTHBbIE COOOIIeHMs, 00001as
UHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHHKOB (PU3UYECKOTO COJCpPKAHUS, B TOM YHCIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaTbl MPOEKTHOM MM HMCCIe0BaTelbCKON
JeSITeAbHOCTH, MPU 3TOM IPAMOTHO HCIIOJIb30BaTh U3YYCHHbIN MOHATHHMHBIN ammapat
Kypca (pHU3MKH, COPOBOXKIATh BRICTYINICHUE ITPE3CHTAIUECH;

®IIpU BBIIOJHEHUH YYEOHBIX NPOEKTOB U HUCCIEAOBAaHUM (PU3MUECKUX IPOLECCOB
pacrpenensaTe 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABJICHHBIMU 33Ja4aMH,
CIICZINTHh 32 BBHIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLICHMBaTh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIINBI, BBICTPauBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K konmy oOydenus B 9 kjiacce mpeIMETHBIC PE3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® ICTIOJIH30BAaTh TOHATHSA: CHCTEMa OTCYETa, MarepuanbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIEHOCTh MEXaHMUECKOTO JBWKEHUS, nedopmanus (ynpyras, miacTudeckas),
TpPEeHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh M IEperpys3Kd, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,



MEXaHU4ecKue KonebaHus M BOJHBI, 3BYK, HHOQPa3BYyK M  YyIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl HUCITYCKaHHsI M TIOTJIOIICHUs, anbga-, Oera- U Tramma-
U3JIy4€HUs, U30TOIIb, iAEPHAs SHEPTE€THKA;

e pa3nuyarh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE IPSAMOJIMHENHOE JIBUJKEHUE,
PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPY)KHOCTH, B3aUMOJCIHCTBUE TeJ, PEAKTUBHOE JBUXKECHHUE,
Kojie0aTeIbHOE JBMKEHHE (3aTyXamlle M BBIHYXKJICHHbIE KojeOaHus), pe30HaHC,
BOJIHOBOE€ JIBWJKCHHME, OTpPaK€HHE 3ByKa, MPSAMOJIMHEHHOE pacIpOCTpaHEHHUE,
OTpa’Ke€HHE U IPEJIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTHUBHOCTh, BOZHUKHOBEHUE JMHEMUYATOr0 CHEKTpa WU3JIy4EHUs)
[0 ONMCAHUIO MX XapaKTEpHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX
JaHHOE (hrU3HUYecKoe SIBICHUE;

® pacro3HaBaTh IPOSIBICHUE U3yYEHHbIX (U3UYECKUX SIBJICHUH B OKpYy’KarolleM mupe (B
TOM yHclie (U3NYECKUEe SBJICHUS B MPUPOAE: NMPUIUBBL U OTJIUBBI, JBU)KEHUE IJIAHET
ConHeyHOU cucTeMBl, PEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKHE  SBJIECHUS B  INpUpPOJAE, OUOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIbTPa(uOIETOBOrO U PEHTICHOBCKOTO M3JIY4YE€HUH, €CTECTBEHHBIH paJdOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIyY€HUE MPUPOIHBIX MHUHEPAJIOB,
JeICTBUE paJiMOaKTUBHBIX U3Yy4EHUM HAa OPraHU3M 4eJOBeKa), IpU 3TOM MEPEBOIUTH
NPAaKTUYECKYIO 3aJauy B y4eOHYIO, BBIJICNIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKH)
(bu3nUecKuX SBICHUIA;

® ONMCHIBATh M3y4YCHHbIE CBOMCTBA Tel U (U3UYECKUE SIBICHUS, UCIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUXKEHHUHU,
YCKOpEHHUE, MepeMelleHue, MMyTh, YIIoBas CKOPOCTb, CHJa TPEHUs, CUila YINPYrocTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC TeJa, UMITYJbC TE€a, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHASL SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS DHEPIUs CKAaTOW NPY)KUHBI, KHHETHYECKast
SHEprusi, MOJHasi MEXaHW4YecKas SHEeprus, NepuoJ M YacToTa KoJeOaHWMH, UIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTelb MPEIOMIICHUS
cpezbl), PU ONUCAaHUM NPABHIBHO TPAKTOBaTh (PU3MYECKHH CMBICT HCHOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHUIBI (PU3NYECKHX BEJTUYMH, HAXOAWUTH (OPMYIIBI,
CBS3BIBAIOLIME JaHHYIO (U3MYECKYIO0 BEJIUYMHY C JPYTUMH BEIMYWHAMHU, CTPOUTh
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

® XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBJICHHS U MPOLECCHI, UCIOJIb3Ys 3aKOH
COXpaHEHUs PHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHMSI, MPUHIUI CYNEPHO3UIMN CHII,
IIPUHIIAII OTHOCUTENBHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaXEHMsSI M TIPEJIOMIIEHHSI CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOr0 H
MaccoBOI'O YHCEN TMpHU SJAEPHBIX pPEaKIHsX, MpH 3TOM JaBaTh CJIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3alMChIBAaTh €T0 MaTEMaTHUYECKOE BhIPAKEHHE;

© 00BSACHATH (PU3MUECKHE MTPOLIECCH U CBOICTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyalui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUYUHHO--CIIEICTBEHHBIE CBSI3H,
CTpOoUTh OOBsICHEHHWE M3 2—3 JIOTMYECKHX MIaroB € OMOpOd Ha 2-3 H3y4eHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



e pemarh pacuéTHbIE 3a/a4M (ONMUPAIOIIMECS HA CUCTEMY M3 2—3 ypaBHEHUN), HCIONb3Ys
3aKOHBl M (DOpMyJIbl, CBSI3BIBAOLIME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3a/ladyd 3allUChIBaThb KPATKOE YCJIOBHME, BBIABIATh HEJOCTAIOLIUE WIH
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PELICHUS,
OPOBOJIUTH PAaCUY€Thl U OLICHWBAaTh PEATUCTUYHOCTh IIOJIYYEHHOTO 3HAYEHUs
(bu3n4eCcKOil BETUUNHBL;

® pacro3HaBaTh Ipo0IEeMbl, KOTOPbIE MOXHO PEIIUTh IPU MOMOLIM (PU3HYECKHX METOJIOB,
UCMONb3Yysl OIMCAaHHWE MCCIEOBAHUSA, BBIJCIATh IPOBEPSIEMOE IPENIOJIOKEHHUE,
OLICHUBATh MPABUIBHOCTh MOPSAKA HPOBENCHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOIEHUH U OIBITOB;

 [[POBOJIUTH OIBITHI 110 HAOIIOCHHUIO (PH3UUECKUX SBICHUHA UM (PU3HMUECKUX CBOMCTB Tell
(u3yueHnue BTOpOro 3akoHa HplOTOHa, 3aKOHAa COXpAHEHHUS SHEPTUH, 3aBHUCHUMOCTb
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MaccChl rpy3a U KECTKOCTHU IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcCTpaHeHue
CBETa, pPa3JIOKEHHE OEJIOr0 CBETa B CHEKTpP, M3YyYCHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparouiel JuH3e,
HaOJIOIGHUE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB HU3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTaHOBKY U3 N30BITOYHOIO HaOopa 000pyI0BaHUs, ONMCHIBATH X0 ONbITa U
€ro pe3yabTaThl, (POPMYIHUPOBATH BHIBOIBI;

® [IPOBOJIUTH TPU HEOOXOAMMOCTU CEpUI0 MNPSAMBIX H3MEPEHUH, OmpereNnss cpenHee
3HaYCHHE H3MepsSeMOl BEeNWYMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MEpEHUs (M3MEPUTEITHHOTO TPUOOPA);

® [IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCHUMOCTEH (DU3MYECKMX BEIMYMH C HCIOJIH30BAHUEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTb IyTH OT BPEMEHU IIPU PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuoja KoiebaHud MaTreMaTH4ecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPa)KCHHUs CBETa OT yria MaJCeHUs U
yria OpejJoMJIeHUsl OT yrila Ma/leHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (HUKCHUpOBAaTh pe3yiabTaTbl IOJYYEHHOW 3aBHCUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCJIEJIOBAHMUS,

® [IPOBOJIUTh KOCBEHHbIE M3MEpeHUs (U3NYECKHX BEIMYMH (CpeiHsAs CKOpPOCTb U
YCKOpEHUE Teja NMpU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOIO Ma/eHus,
KECTKOCTh TPYKUHBI, KOXPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIHOCTb, 4YacToTa M TMepHoj KojeOaHMi MaTeMaTHYeCKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINIOJIHATH
U3MEpeHUsi, CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHHUE BETMYUHBI U
aHAJTM3UPOBATh IOJyYEHHBIE PpE3ylbTaThl C Y4E€TOM 3aJaHHOM TIOTIPEIIHOCTH
U3MEPEHHUI;

ecoOm0laTh NpaBUJIa TEXHUKM Oe3omacHOocTH mpu pabore ¢ J1abopaTOPHBIM
o0opynoBaHueM;

® pa3IM4yaTh OCHOBHBIE MPU3HAKU U3YUECHHBIX (PU3UUECKUX MOJIEJICH: MaTepHaibHas TOUKa,
abcomoTHO TBEPOE TENo, TOYEUHBIH HUCTOYHHUK CBETa, Jy4, TOHKas JIMH3a,
IUTaHEeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO SApa;

® XapaKTepU30BaTh MPUHIIUIIEI IEHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C Omopoil Ha WX ONHCcCaHWs (B TOM 4YHCIE: CHHIOMETP, IATYMKH TIOJOKEHUS,



paccTOsSHUS U YCKOPEHHUsI, paKeTa, 3X0JI0T, OYKU, IEPUCKOII, (poToanmapaT, ONTHIECKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, KaMepa BuibcoHa), wncnosb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® 1ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH W3YYEHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMbl ISl MOCTPOCHUS M300pakeHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

®IPUBOJUTH MpUMEpPbl (HAXOAUTh HWHGOPMALMIO O TpUMEpax) MNPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW XHM3HM s OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH YCTPOIHCTBaMH,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYKalolllei cpee;

® OCYUIECTBIIATh TMOUCK HHpopManuu ¢Gu3MUecKoro conepkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsS] TMOMCKOBBIA 3amMpoC, HAXOJUTh MYTU OINpeAeTeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIlMM HAa OCHOBE WMEIONIUXCS 3HAaHUU W
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

® [ICII0JIB30BATh IIPU BBINOJIHEHUN YYEOHBIX 3aJaHUM HAay4yHO--TIONYJSPHYIO JIUTEPATypy
(bu3MYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIa/IeTh MpHUEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® cO3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE MH(POpPMAIIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAHUSA, NyOIMYHO IPENCTaBIATh
pe3ysIbTaThl IPOEKTHOM WIJIM MCCIIEI0BAaTENbCKON IEATEIbHOCTH, TP 3TOM IPAMOTHO
UCIIONIb30BAaTh M3YYCHHBIM MOHATUHHBINA ammapar H3y4aeMmoro paszziena (U3NKA U
COMPOBOXKAATh BBICTYIUICHHE Mpe3eHTalueld ¢ y4éTOM OCOOCHHOCTEH ayIuTOopuu
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3nen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
11 o - 2 1
VISHIEA * Hayka © TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/T TTO3HAHUS 2 1 bubmorexa LIOK
' ¥ A https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nea 2. [leppoHayabHbIe CBEIeHUSI O CTPOEHHMH BellecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P H https://m.edsoo0.ru/7f416194
99 JIBU>KeHUE U B3aUMOJICHICTBUE YACTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHbIe COCTOSTHUS BEIIeCTBA 2 htP:DSJ,I:I;I/?T:.eeKdaSﬁ).rU 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
b K
3.1 MexaHndeckoe IBIKEHUE 3 nommorexa O

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

bubmuorexa [JOK
32 Hrepuits, macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 (ua. Buast i 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3znen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBineHus TBEPABIMUA 3 bubnnorexa [HOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
flapterne xuaKoCTH > https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CXAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KVIACC

KosnuecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gean 1. TensioBbIe IBJICHUSA
bu6mmoreka [IOK
1.1 C i 7 1
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIC HPOLECEht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. JinekTpuyecKue H MATHUTHBIE SIBJICHUSA
51 DNIeKTpUUYECKHe 3apsiabl. 3apsHKEHHBIE Tela 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 C) 4
JICKTPOMATHHTHAZ YIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' ONHCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMOACHETBHE TEl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHPL COXPATCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CRATITTCCRIE KOTEDaHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CATITTCCRIE BOTHRL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DIIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
AJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 bubmmorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paszgea 5. KBanToBble siBJIeHUA
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada
5.2 CTpoeHue aTOMHOTIO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1
>3 JICPHPIC pEaitititt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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10
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Tema ypoka

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

KoanuyecTBo 4acosB

Bcer

(1)

®duzrka — Hayka 0 Ipupojie. SIBIeHus mpuposl

CrapToBast KOHTpOJIbHas paboTa
du3nuecKue BeIMYMHBI U UX U3MEPEHUE

VYpoxk-uccnenoanue "VM3mMepenne reMnepaTypsl IpyU HOMOIU
KUJKOCTHOTO TEPMOMETpPA U JJaTUHMKa TeMIieparypbl”
Mertoabl HayyHOro no3HaHus. Onucanue GU3NIECKUX SIBICHUM ¢

HOMOIILIO MOJIETIEN

VYpok-uccnenoanue "[IpoBepka runoTessl: JadbHOCTh MOJIETA
HIapuKa, TyIEHHOTO0 FTOPU30HTAIbHO, TEM OO0JIbIlIE, UeM OO0JbIle

BBICOTA ITyCcKa"

Crpoenue BemiectBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE

CTPOEHUE BEIIECTBA
JIBr>KeHME YacTHUIl BEUIECTBA

ypOK-I/ICCJ]e,Z[OBaHI/IC «OIBITHI IO Ha6J'IIOIICHI/IIO TCIIJIOBOI'O

paciIupeHusl Ta30B»
ArperatHble COCTOSIHHS BEIIECTBA

Oco0eHHOCTH arperaTHBIX COCTOSTHUHM BoABL. O000IIIEHHE TIO
pazneny «llepBoHauanbHbIE CBEIEHUS O CTPOEHUHU BELIECTBAY
Mexanndeckoe JBHKEHUE. PaBHOMEpHOE U HEPABHOMEPHOE

IBHKEHUE
CxopocTts. Equnuiisl ckopoctu

Pacyer myTu 1 BpeMeHH JBUKEHUS

e

-

Kon
TPoO
JBH
ble
pabo
ThI

pax
TH4YeC
KHe
padoTt
bl

Jar

a
u3y4
eHH
|

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchbl

bu6nuorexa [IOK
https://m.edsoo.ru/ff09f72a

bu6anoreka LIOK
https://m.edsoo.ru/ff09fe0a
bu6anoreka LIOK
https://m.edsoo.ru/ff0a013e

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a0378
but6mmoreka [IOK
https://m.edsoo.ru/ff0a05c6
but6mmoreka [IOK
https://m.edsoo.ru/ff0a079c
but6mmoreka [IOK
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31

32

Huepuusa. Macca — Mepa HHEPTHOCTH TEN

[TnotHOCTH BemecTBa. Pacuer Maccel 1 00beMa Tena 1o ero
IUIOTHOCTH

JlabopaTtopHast pabora «OrnpeaesieHue MI0THOCTA TBEPIOTO
Tena»

Pemenue 3amgau o reme "[lnoTHoCTh BemecTBa"

Cuna xak xapakTepucTHhka B3aumoencTeus ten. Cuna
ynpyroctu. 3akoH ['yka

JlaboparopHas pabota «3ydueHre 3aBUCUMOCTH PaCTSHKCHHUS
(nedopmaniu) Ipy>KUHBI OT MPUIOKEHHON CUITBD»
[[“IBnenue Tsrotenus. Cuiia TSKeCTH

CBs13b MeX1y CUJION TSKECTH U Maccol Tena. Bec Tena.
Pewenue 3anay no reme "Cuina tsxectu"”

Cuna TspKecTH Ha Ipyrux Iuianerax. dusnyeckue
XapaKTEPUCTUKHU IJIAaHET

Hsmepenue cwit. JlunamomeTp

Bec Ttena. HeBecoMocTh

CrnosxeHue IByX CUJI, HAIIPaBJIEHHBIX MO0 OAHON MPSAMOI.
PaBHozelicTByIOIIast CUII

Pemenue 3anau no teme "PaBHozelcTBYrOmast cui'
Cuna tpenus u e€ BUabl. TpeHue B IpUpoJie U TEXHUKE

JlaGopaTtopHas pabota «/3ydeHne 3aBUCUMOCTH CHJTbI TPEHUS
CKOJIBXKEHUS OT CHUJIbI IABJICHUSI M XapaKTepa CONMPUKACAIOITUXCS
MTOBEPXHOCTEN»

Pemienue 3aau Ha onpeieeHUE paBHOICUCTBYIOIIEH CUITbI
Pemenue 3amau mo remam: «Bec tenay, «I padudeckoe
n3o0paxenue cuimy, «Cuibly, «PaBHOACHCTBYIOMIAS CHIDY
KonTponbhas pabota nmo Temam: «MexaHUYeCKOe TBUKEHHEY,

https://m.edsoo.ru/ff0a0ae4
bubnunoreka LIOK
https://m.edsoo.ru/ff0a0c10
bubnunoreka LIOK
https://m.edsoo.ru/ff0a0fee

bubnunoreka LIOK
https://m.edsoo.ru/ff0al23c

bubnunoreka LIOK
https://m.edsoo.ru/ff0al778
bu6anoreka LIOK
https://m.edsoo.ru/ff0a1502
bu6anoreka LIOK
https://m.edsoo.ru/ff0al8cc
bu6anoreka LIOK
https://m.edsoo.ru/ff0al778
bu6anoreka LIOK
https://m.edsoo.ru/ff0ala70

but6mmorekxa [IOK
https://m.edsoo.ru/ff0alb9c
but6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

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



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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
https://m.edsoo.ru/ff0a1de0
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«Macca, mIoTHOCTHY, «Bec Temay, «I'paduyeckoe nzo0pakeHue
cuny, «Cuib»
Hasnenune. CriocoObl yMEHBIIICHUS U YBEIIMUCHUS J1aBJICHUS

JlaBnenue raza. 3aBUCHMOCTH JaBJICHHS Ta3a OT 00bEMa,
TeMIIepaTypbl

[lepenaua naBieHus TBEPABIMU TEIAMH, KUIKOCTIMH U ra3aMu.
3axoH [lackans

JlaBneHue B )KUIAKOCTH U ra3e, BBI3BAHHOE JEHCTBHEM CHIIBI
TSAXKECTU

Pemenne 3ama4d o reme «/laBieHne B )KUIKOCTH U Ta3e. 3aKOH
[Tackams»

Coobmaromnmecs: Cocybl

I'mppasimueckuil npece

Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC
ATtmocdepa 3eMiH U IPUYKHBL €€ CYIIeCTBOBAHUS

Bec Bo3nyxa. ATMoc(hepHoe 1aBieHue
N3mepenue armochepHoro nasienus. Onsit Toppudernn

3aBHUCHUMOCTBH aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HAJl ypOBHEM
MODPst

Bbapometp-anepona. AtmocepHoe TaBiIeHNE Ha PA3IMIHBIX
BBICOTaX

Pemenue 3amay o teme " AtmocdepHoe naBieHue"
JelicTBHE KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuiia

JlaboparopHas paboTa «OnpeaeneHne BEITATKUBAIOIICH CHITHI,
JIEUCTBYIOIEH Ha TEJO, MTOTPYKEHHOE B JKUIKOCTH)
JlaboparopHas paboTta o reme «lccnenoBanrue 3aBUCUMOCTH
Beca TeJia B BoJie 0T 00bEMa MOrpy>KEHHOH B )KUJKOCTh YaCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6
but6mmoreka [IOK
https://m.edsoo.ru/ff0a2376
but6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0
bubmuoreka [IOK
https://m.edsoo.ru/ff0a2718
bubmuoreka [{OK
https://m.edsoo.ru/ff0a2826
bub6nunoreka [IOK
https://m.edsoo.ru/ff0a2970
bubnunoreka LIOK
https://m.edsoo.ru/ff0a3136

bubmuoreka [{OK
https://m.edsoo.ru/ff0a2b5a
bubnuoreka [{OK
https://m.edsoo.ru/ff0a2b5a
bubnuoreka [{OK
https://m.edsoo.ru/ff0a2da8
bubnuoreka [{OK
https://m.edsoo.ru/ff0a2fc4
but6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3276
bubnunorexa LIOK
https://m.edsoo.ru/ff0a33fc
bubnunoreka LIOK
https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
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
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
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TEIay
IInaBanue Ten

JlabGopaTtophas pabora "KoHcTpynpoBaHue apeomMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U ONpesesieHne e€ rpy3onoabEMHocTy"
Pemenue 3amay mo Temam: «IlnaBanue cymos.
BoznyxomnaBanuey, «/laBneHue TBepabIX Tel, JKUIKOCTEH U
ra3oB»

Kontponbhas pabota no teme «/laBnenue TBepabIx Ted,
JKUJAKOCTEN U Ta30B)

Mexanuyeckasi pabota

MormHocTts. EaquHuIisl MOIIHOCTH

Ypok-uccienoBanue "Pacyér MOIIHOCTH, pa3BUBAEMOIl IpU
MoaBEME IO JecTHUIE"

[IpocTsie Mexanu3mel. Peryar. PaBHOBECHE CHIT Ha pbIyare
Prruaru B TexHuke, 6bITY M ipupoje. JlaboparopHas pabota
«MccnenoBanue ycIIOBUI PaBHOBECHS PhIYAra)

Pemenune 3ama4 no reme «Y cl10BUSI paBHOBECUS pblYara

Koadduiment nonesnoro neiictsus mexanusma. JlabopatopHas
paborta «M3mepenne KII/] HakIOHHOM IMITIOCKOCTH
Pemenue 3agau no reme "Pabota, momnocTh, KIT/1"

Mexannueckas sHeprus. Kunernueckas 1 moteHIuanbHas
DHEPrus
3aKOH COXpaHEHHsI MEXaHUYECKON IHEPrUH

VYPOK-3KCIIEpUMEHT 10 TeMe "DKCIIEPUMEHTAIBHOE ONPECIICHHE
M3MEHEHUs1 KHHETHYECKOW U MOTEHIUAIbHON SHEPTUH NpU
CKATBIBAHWMHM TeJIa [T0 HAKJIOHHOW IITIOCKOCTH"

IIpomesxyTouHas arrectauus

PesepBHbIil ypok. PaboTa ¢ Tekctamu mo Teme "MexaHnudeckoe

0.5

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3a96

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3654

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3f82
bubnunoreka LIOK
https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e
bubnuoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4c48
but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252
but6mmorekxa [IOK
https://m.edsoo.ru/ff0a4360

but6mmoreka [IOK


https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

JIBUXKEHUE" https://m.edsoo.ru/ff0adee6

67 Pesepaublii ypok. Pabota ¢ Tekcramu no teme "JlaBienue 1 bubmmoreka [JOK
TBEP/BIX TEJ, KHUIKOCTEH ¥ ra3oB” https://m.edsoo.ru/ff0a4ffe
68 PesepBHriit ypok. Pabora ¢ Tekctamu mo Teme "Pabora. 1

MougHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 12


https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
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n/n
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10

11

Tema ypoka

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX ONBITHBIE
MOATBEPKICHUS

Bxonnas koHTposbHas paboTa
Macca u pa3mep aTOMOB H
MoJsekya. Moaenu TBEpaoro,
JKUJIKOTO U Ta3000pa3HOT0
COCTOSIHMI1 BeIllecTBa
OOBsicHEeHHE CBOWCTB TBEPIOTO,
JKUJIKOTO U Ta3000pa3HOT0
COCTOSIHMI BElIeCTBa HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KHUHETHYECKOU TEeOpUH
Kpucranmnaeckue u amopdubie
Tena

CmaunBaHue U KallWUISIPHOCTb.
[ToBepXHOCTHOE HaATSKEHUE
TennoBoe paclIMpeHne U cxKaTUe

Temneparypa. CBs3b TeMneparypsl
CO CKOPOCTBIO TEIIIOBOTO
JIBUKEHUS YaCTHI]

Buytpennss sneprus. CriocoOsl
M3MEHEHUS BHYTpEHHEN SHeprun
Bune! rennonepenaun

VYpok-koH(pepeHus
"ITpakTHYeCKOE UCTIOIB30BAHUE

8 KVIACC

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5256

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5800
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5530
bu6mmorexa [IOK
https://m.edsoo.ru/ff0a5a26

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6412
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
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21

TEIUIOBBIX CBOMCTB BEILIECTB U
MaTepUajIoB B LETAX
sHeprocoepekeHus"
KonudecTBo TemnoTel. Y aenpHas
TEII0EMKOCTh

YpaBHEHHE TEIJIOBOTO OaaHca.
TemooOMeH U TeII0BOE
paBHOBECHE

JlaGopaTopHnas pabota
"UccnenoBanue siBIEHUS
Ter1000MeHa IpU CMEIIMBAHUH
XOJIOAHOM U ropsiueit BOAbI"
Pacuer konnuecTBa TEIIOTHI,
HE00XO0IUMOTr0 ISl HArpeBaHUS
TeJa U BBIAETISEMOTO UM MPHU
OXJIAKICHUU

JlaGoparopHas paboTa
"Onpenenenue yaenbHOU
TEMJIOEMKOCTH BenecTna”
DHeprus TorMBa. Y 1eiabHas
TEIJIOTa CTOPaHUs

[TnaBrneHue u OTBEpAECBaHHE
KPUCTALTUYCCKHUX TEII. Y IeTbHas
TEIUIOTA TUIABJICHUS
JlaGopaTtopHnast pabota
"Onpenenenue yaenbHOU TETIOTHI
IUIaBJICHUSA Ibaa"

[TapooGpazoBaHue U KOHJEHCAIUS.

Wcnapenue

Kunenue. Y nenpHas Temnora
napooOpa3oBaHUs U KOHJICHCAIIUH.
3aBUCHUMOCTb TEMIIEPATYPBI
KHUIIEHUS OT aTMOC(epHOTO
JaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6976
bubmuoreka [JOK
https://m.edsoo.ru/ff0a7088

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a
bu6nmoreka [JOK
https://m.edsoo.ru/ff0a71d2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a72fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c
bubmuorexa [JOK
https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
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BnaxnocTs Bo3ayXa.
JlaGopaTtopHnast pabora
"OnpeneneHne 0OTHOCUTEIbHON
BJIQYKHOCTH BO3ayxa"

Pewenune 3anau Ha onpeneneHue
BJIQ)KHOCTH BO3/1yXa

[TpunHLMIIBI paOOTHI TEIIOBBIX
nsurateneil. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAHMS
KII/I TerutoBoro aBuraTessi.
TennoBble ABUTATENN U 3aIUTA
OKPYKaroILEl CpeIbl

3aKOH COXpaHEHUs U IPEBPALLECHUS
HHEPIrUM B TEIJIOBBIX IIpOLIECCaxX
[ToaroroBka Kk KOHTPOJILHOU paboTe
o Teme "TernsoBbIe SABJICHHUS.
M3MeHeHne arperaTHbIX COCTOSTHUI
BeniecTa"

KonrtponbHas pabora no reme
"TenoBsie siByieHUs. MI3MeHeHue
arperaTHbIX COCTOSIHMI BemiecTa'
Onektpuzanus ten. [[a pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccnenoBanue
"OnekTpu3anus Tea MHAYKIUEH 1
IIPU CONPUKOCHOBEHUU"
B3anMopeiicTBre 3apsyKEHHBIX Tell.
3akoH Kynona

DIIEKTPUUYECKOE MOJIE.
HanpsokeHHOCTB 2JIEKTPUUECKOTO
noJist. [lpuHnun cynepno3unuu
IEKTPUYECKUX MOJIEH

Hocurenu anekTpuyeckux 3apsioB.
OnemeHTapHbIN 3apsg. CTpoeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4
bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

34

35

36

37

38

39

40

41

42

43

44

45

aToma
IIpoBOHUKY U TUATIEKTPHUKH.
3aKOH COXpaHEHUs AIEKTPUIECKOro
3apsna

Pewenune 3anay Ha npUMeEHEHUE
CBOMCTB AJIEKTPUUECKUX 3apsiA0B
DJIEKTPUUYECKUI TOK, YCIOBHUSA €0
cyuiectBoBanus. ICTOUHUKH
3JIEKTPUYECKOTO TOKA

JIefiCTBHS 2IIEKTPUYECKOIO TOKA

VYpoxk-uccnenosanue "JleiictBue
AIEKTPUYECKOTO TOJIsI Ha
MIPOBOJIHUKY U TUDTIEKTPUKH"
DNEeKTPUYECKUN TOK B METAJUIAX,
KHUJIKOCTSIX M razax
DneKkTpuyecKkas merb 1 e€
COCTaBHBIE YaCTH

Cwiia Toka. JlabopaTtopHas pabora
"M3MepeHune U peryJinpoBaHue
CHJIBI TOKA"

DNEKTPUYECKOE HANPSIKEHHE.
Bonsr™metp. JIaboparopnas padota
"M3MepeHune U peryJinpoBaHue
HarpsokeHus"

ConpoTusieHne MPOBOJHMKA.

VY enpHO€E CONMPOTUBIIEHUE
BEIIECTBA

JlaGopaTtopHnast pabota
"3aBUCUMOCTB JIEKTPUYECKOTO
COIPOTUBIICHUS IPOBOJIHUKA OT €TO
JUIMHBI, TUTOIIA/IA TIOTIEPEYHOTO
ceyeHus U marepuana”
3aBUCUMOCTD CUJIBI TOKA OT

0.5

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a9838

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a9el4

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa738

bubmuoreka [JOK


https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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HarpspkeHus. 3akoH Oma s
ydacTka 1enu

JlaGopaTtopHnas pabota
"HccnenoBaHue 3aBUCMMOCTH CHIIbI
TOKa, UJIYILIETO Yepe3 Pe3ucTop, oT
CONPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”
[TocnenoBarenbHOE U
napasuieIbHOE COeIMHEHUS
MIPOBOJTHUKOB

JlaGopaTtopHnas padora "IIpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSKECHUN
MIPU [OCJIEIOBATETFHOM
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
MpaBuJjIa JJisi CUJIbI TOKA TIPU
napajuieJIbHOM CO€IMHEHUH
pe3ucTopos"

Pewenune 3a1ay Ha npUMEHEHUE
3akoHa OMa JJ1 pa3InyHOTO
COETMHEHUS IPOBOJHUKOB
Pabota u MomHOCTh
ANEKTPUUECKOr0 TOKA. 3aKOH
Jxoyns-Jlenna

JlaGopaTtopHnast pabota
"Omnpenenenue paboThl U
MOIIHOCTH 3JIEKTPHUIECKOIro TOKa"
DNIEKTPUUYECKHE LIETTH U
NOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMBbIKaHUE

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKUE 3aPSJIbI.
3apsKEHHBIE TeNla U UX

https://m.edsoo.ru/ff0aad4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaa58

bubmuoreka [JOK
https://m.edsoo.ru/ff0aadle

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab3e0

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab660

bubnmoreka [JOK
https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
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B3auMonencTBus. I10CTOSIHHBIH
ANEKTPUUECKU TOK"
KonTponbhas pabota no teme
"DeKTpUUECKHEe 3apsibl.
3apsiKeHHbIE Tella U UX
B3aumoiercTBus. [locTostHHBIN
3IIEKTPUYECKUM TOK"
[TocTostHHBIE MATHUTHI, UX
B3aMMOJICIICTBHE
VYpok-uccnenosanue "M3yuenue
10JIeH MOCTOSIHHBIX MarHUTOB"
MaruauTHoe nosie. MarHuTHOE 1oJie
3eMiIu ¥ ero 3HauUeHue AJIs )KU3HU
Ha 3emiie

OnbIT OpcTeaa. MaraHutHoe nose
ANEKTPUYECKOTO TOKa MarautHoe
M0JI€ KaTYIIKH C TOKOM
[IpuMeHeHre 31eKTPOMarHuToB B
texHuke. Jlaboparopnas pabota
"N3yuenune neiCTBUS MATHUTHOTO
IOJIsI HA IPOBOJAHMK C TOKOM"
DIIEKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcrons3oBanue
ANEKTPOJIBUraTeeil B TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHcTpyHnpoBaHue 1 U3yyeHue
paboThI nMeKTpoaBUraTesns"
OmnbiTel @apajes. 3akoH
ANEKTPOMArHUTHON UHIAYKIUH.
IIpaBuno Jlenna
Onekrporerepatop. CriocoObt
MOJTYYEHHUS IEKTPUUECKOIN
SHEPruM. DJIEKTPOCTAHIIUU Ha

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
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65

66

67

68

BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTrUuu

[ToaroToBka K KOHTPOJIBHOM paboTe
10 TeMe "DJIEeKTPUUECKHE U
MarHuTHbIE SIBJICHUS"
[Ipomexyrounas arrecranus

PesepsHblil ypok. Pabora ¢
TekcTamMu 110 TeMe "TermoBkle
siBiIeHus"

PesepBHblii ypok. Paborta c
TekcTaMHu 110 TeMe "IlocToSHHBIN
SJIEKTPUYECKHUM TOK"

PesepsHslil ypok. Pabora ¢
TeKCTaMHu 110 TeMe "MarHuTHbIe
sBiieHus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

145

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14
bu6mmorexa [IOK
https://m.edsoo.ru/ff0acc5e

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Ne
n/n

10
11

12

13

14

15

Tema ypoka

Mexanunyeckoe nBuxeHrne. MarepuajibHasi TOUKa
Bxonnas koHTposbHas paboTa

Cucrema orcyera. OTHOCUTEIBHOCTD MEXAHUYECKOTO
JIBHKEHHUs. PaBHOMEPHOE IPAMOJIMHENHOE IBUKEHUE
HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE.
CpenHsisi 1 MTHOBEHHAs1 CKOPOCTh

[IpssMonMHENHOE PAaBHOYCKOPEHHOE JBUKEHUE.
Yckopenue

CxopocThb MPSIMOJIMHEIHOTO PaBHOYCKOPEHHOTO
nBwxkeHus. ['paduk ckopoctu

JlaGopaTtopHast pabota "OrnpeneneHne yCKOpeHus
TeJa IPU paBHOYCKOPEHHOM JIBUYKEHUH I10
HAKJIOHHOH MJI0CKOCTH"

CoboaHoe nagenue ten. OnbiTel ["anunes
PaBHOMEpHOE BMKEHUE 110 OKpYKHOCTH. [lepruon u
yacToTa obpaieHus. JInHelHas v yrioBasi CKOPOCTH
L[eHTpOCTpEMHUTEIILHOE YCKOPEHUE

ITepssriit 3akoH HeroToHa. Bextop cuitb

Bropoii 3akon Hetotona. PaBHOElicTBYIOIIIAsA cHIla
Tpetuii 3akoH Herotona. Cynepno3uius cui
Pemenue 3amad Ha nprumMeHeHne 3aKkoH0B HproToHa

Cuna ynpyroctu. 3akoH ['yka

KoanuecTBo 4acoB

Bcero

KoHnTtpoJsb
HbIE
padoTshI

IIpakTu
YyecKkHue
padoTshI

JlaTa
usyue
HUS

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad474
bubmuorexa [JOK
https://m.edsoo.ru/ff0ad19a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ad8d4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ael76

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ae612
bu6mmorexa [IOK
https://m.edsoo.ru/ff0ae72a
bu6mmorexa [IOK
https://m.edsoo.ru/ff0ae982
bu6mmorexa [IOK
https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0aeca2



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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
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20

21

22

23

24

25

26

27

28

29

30

31

32

Pemrenue 3amau mo teme «Cuiia ynpyroctu»
JlabGopaTtopHas pabota «OnpeesieHue KeCTKOCTH
NPY>KAHBDY

Cuna tpenus

Pemenue 3anau no teme «Cuina TpeHus»

JlaboparopHas padota "Onpenenenne KodphuueHTa

TPEHUS CKOJIbKEeHUS"

Pemenne 3anau mo teme "3axonsl Herorona. Cuna
ynpyroctu. Cuia TpeHus"

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTCHUS.
YckopeHnre cBOOOIHOTO A eHUs
Ypok-koHpepenus "JIBuxkeHue Tea BOKPYT
rpaBuTanmoHHOro eHTpa (ConHedHas cucrema).
I'amaxkTukn"

Pemenne 3amau no teme "Cuna TSKECTH U 3aKOH
BCEMHUPHOI'O TATOTEHUS"

[TepBast kocmudeckasi CkopocTh. HeBecomocTh 1
neperpys3Ku

PaBHOBecue matepuanbHON TOUKU. AOCOITIOTHO
TBEpHOE Teo. PaBHOBecHe TBEPAOIrO TeNa C
3aKpEIIEHHOW OCBIO BPAILEHHUS

MowmenT cunsl. LienTp Tsoxectn

Pemenue 3amau no reme "MomeHT cuisl. LleHTp
TsoKecTH"

[ToarotoBka Kk KOHTPOJIBHOU paboTeE MO TeEMe
"MexaHndeckoe aBrKeHue. B3anmoelicteue Ten"
KonTtponbHas padora o Teme "MexaHudeckoe
nBwxkenne. Bzanmonencraue tea"

Nmnynsc Tena. UMnynbse cuibl. 3aKOH COXpaHEHUs
MMIyJbca. YIPYroe U Heynpyroe B3auMoIeCTBUE
Pemenue 3anau no teme "3akoH coXpaHEHUs
uMnyabca"

bubmuoreka [JOK
https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
bubmuoreka [JOK
https://m.edsoo.ru/ff0afa26
bu6mmoreka [IOK
https://m.edsoo.ru/ff0af8be
bu6mmoreka [IOK
https://m.edsoo.ru/ff0afb8e
bubmuoreka [JOK
https://m.edsoo.ru/ff0af044

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8
bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b02b4
bubmuorexa [JOK
https://m.edsoo.ru/ff0b0408
bubmuoreka [JOK
https://m.edsoo.ru/ff0b06ec
bubmuorexa [JOK
https://m.edsoo.ru/ff0b07fa
bubnmoreka [JOK
https://m.edsoo.ru/ff0b096¢



https://m.edsoo.ru/ff0aee28
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
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
https://m.edsoo.ru/ff0b096c

33

34

35

36

37

38

39
40

41

42

43
44

45

46

47

48

49

50

Ypok-koHpepeHnius "PeakTHBHOE IBH)KCHHE B
IIPUPOJIE U TEXHUKE"
Mexannyeckasi paboTa u MOLTHOCTh

Pabota cuiibl TSXKECTH, CUJIBI YIIPYTOCTU U CHITBI
TPECHHUS

JlaGopaTtopHast padota «Ornpeaenenne padoThl CHUITbI
TPEHMSI IPU PABHOMEPHOM JIBIKEHUH Tella TI0
TOPU30HTAILHOM MMOBEPXHOCTH»

CBs13b 2HEpruu 1 padoThl. [loTeHIIMaTbHAS SHEPTUA
Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPTUU

3aKOH COXpaHCHHS SHEPTUU B MEXAHUKE
JlaboparopHnas pabota «3ydeHue 3akoHa
COXPAHCHHUSI SHEPTHUI

KonebaTenbHoe NBIKEHUE U €T0 XapaKTePUCTUKU

3aryxaromue konebanus. BelHyXIeHHBIE KONeOaHusl.
Pe3onanc

MareMaTuyecKkuii ¥ NpyKUHHBIA MaITHUKU
VYpoxk-uccnenopanue «3aBUCUMOCTD MIEPUOIA
KoJIe0aHUM OT )KECTKOCTH MPY>KUHBI U MAaCChI TPy3a»
[IpeBpatenue sHEpTruU MPU MEXAHUUECKHUX
KOJIe0aHUSIX

JlaboparopHas paboTa «OnpeaeneHrue 4acToThl U
nepuo/ia KojJeOaHui MPYKUHHOTO MasTHUKA
JlaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH
nepuo/ia KojaebaHuil Tpy3a, MOIBEIICHHOTO K HUTH, OT
MaccChl Tpy3a»

Mexanndeckue BOJIHbL. CBOMCTBAa MEXaHUUECKUX
BOJIH. [IpogosbHbIE U MONIEpEYHbIE BOTHBI
VYpoxk-koH(pepennus "MexaHUYeCKHe BOITHBI B
TBEpOM Teie. CelicMuueckue BOITHBI"

3Byk. PactipocTpaHenue u oTpakeHue 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84
bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0db8

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0c32

bubmuorexa [JOK
https://m.edsoo.ru/ffOb12fe
bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858
bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOblaec
bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
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
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61

62

63

64

65

66

Ypok-uccienosanue "HabmroaeHue 3aBUCIMOCTH
BBICOTBI 3ByKa OT 4acTOThI"

I'poMKOCTB 3ByKa M BICOTa TOHA. AKYCTUYECKHI
pEe30HaHC

Ypok-koHpepenius "YubpTpa3ByK U HHOPaA3BYK B
IPUPOJIE U TEXHUKE"

[ToaroToBka K KOHTPOJIBHOM padoTe 1Mo Teme "3aKOHbI
coxpaHeHus. MexaHudeckue KojieOaHusi U BOJIHbBI"
KonTponbhas pabota no Teme "3aKOHbI COXpaHEHUS.
Mexannueckue KosebaHusi ¥ BOJTHBI"
DJIEKTPOMArHUTHOE I0J€. DIEKTPOMATHUTHbIE
BOJTHBI

CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJH
Ypok-koHnpepenus "Llkana 3neKTpoMarHuTHBIX
BOJIH. Vcronp30BaHue 3JIEKTPOMArHUTHBIX BOJIH IS
COTOBOI cBs13n"

VYpok-uccnenosanue "M3yueHue cBONCTB
AIIEKTPOMATrHUTHBIX BOJIH C MOMOIIBI0 MOOUIEHOTO
tenedona"

Pemenue 3aay Ha onpeeneHre 4acToThl U JUIMHBI
AIEKTPOMATHUTHOUN BOJIHBI

DneKTpoMarHuTHas npupoza cera. CKOpocTh CBETa.
BosnHOBEBIE CBOICTBA CBETA

Hcrounuku ceera. [Ipsmonunennoe
pacnpocTpaHenue cBera. 3atMeHuss ConHna u JIyHsl
3aKoH oTpaxkeHus cBeTa. 3epkana. Pemienue 3aiau Ha
IIPUMEHEHNE 3aKOHA OTPa’KEHUs CBETa
IIpenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

[TorHOE BHYTpEHHEE OTPa’KEHHUE CBETA.
Hcnonp3oBaHue MOIHOTO BHYTPEHHETO OTPAXKEHUS B
OIITHYECKHUX CBETOBOJAX

JlaGopatopHas pabota "HccnenoBanue 3aBUCUMOCTH
yIJIa IPEJIOMIJICHHSI CBETOBOT'O JIy4a OT yIyIa MaJAeHHs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca
bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2abe

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c

bubmuorexa [JOK
https://m.edsoo.ru/ff0b31d0
bubmuoreka [JOK
https://m.edsoo.ru/ff0b3658
bubmuoreka [JOK
https://m.edsoo.ru/ff0b38c4
bu6mmorexa [IOK
https://m.edsoo.ru/ffOb3aea
bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3c5c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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Ha rpaHuiie "BO31yX-CTEKJIO
Ypok-koHpepenus "Vcnonb30BaHe TOTHOTO
BHYTPEHHETO OTPAYKEHHUS: CBETOBO/IBI,
OITHUKOBOJIOKOHHAS CBS3b"

JInnzel. OnTnyeckast cuja JIMH3EI

[TocTpoenue n3o0pakxeHUi B JIMH3AX

JlaboparopHnas pabota "Onpenenenue HOKyCHOTO
PAacCTOSIHUSA U ONITUYECKON CUIIBI COOMparoIet
JUH3bL"

Ypok-koHpepenmus "OnTuaeckue TNH30BbIC
npuoopsr"

['ma3 kak ontuyeckas cucreMa. 3peHue

VYpok-koudepenuus "edexrsl 3penus. Kak
COXpaHUTb 3peHue"

Paznoxenue 6enoro csera B criekTp. ONbITHI
Herotona. CnoxeHue crieKTpajibHbIX 1[BETOB.
Hucnepcus ceera

JlaGopaTtopHast pabota "ONBITHI 110 PA3T0KEHUIO
0eJoro cBeTa B CIEKTP M BOCIPUSATHIO 1IBETA
IIPEIMETOB MPHU X HAOJIOJIEHUU Yepe3 1[BETOBbIE
bunbTpe"

Ypoxk-npakTukyM "BoIHOBBIE CBOMCTBA CBETA!
nucriepcus, uHTepdepennns u qudpakuus”
OmnpiTel Pezepdopaa v rmiianerapHasi Moiesib aToMa

IToctynatel bopa. Monens atoma bopa

HCHYCKaHI/Ie " NOTJIONICHHUE CBETA aTOMOM. KBaHTHI.

JInnenyaTele CIIEKTPBI

Ypoxk-npaktukyMm "HabnrogeHue ciekTpoB
UCIyCKaHUs"

PannoakTuBHOCTB U €€ BU]IBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
https://m.edsoo.ru/ffOb444a
bubmuorexa [JOK
https://m.edsoo.ru/ff0b4206

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcOa7e
bubmuoreka [JOK
https://m.edsoo.ru/ff0b4684

bubmuorexa [JOK
https://m.edsoo.ru/ff0c0f4c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c0e2a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c12a8

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0c144c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1550
bu6mmoreka [IOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
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
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
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Crpoenne atomHoro siapa. Hykiionnas moaens
PannoaktuBHble npeBpamienus. M3oromnsl

Pemenue 3anay no teme: "PaanoakTuBHbIE
npespaiieHus"”

[Iepnon nmonypacnana

Ypok-koHpepennus "PagnoakTuBHbIC U3TYyYCHUS B
IpUpOJIE, MEIULIMHE, TEXHUKE"

SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apPsAI0BOTIO
¥ MacCOBOTO YKCe

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b MacChl U
SHEPrUuu

Pemenue 3anau no teme "SAnepusie peakuun”
Peaknuu cunTesa u nenenus saep. crounuku
sHeprun CoJiHIA U 3BE3]T

Ypok-koHpepennus "Anepuas suepretuka. JlencTeus
pPaIMOaKTUBHBIX U3Ty4YEHUN HA KUBBIE OpTraHU3MBI"
[TonroroBka Kk KOHTPOJIBHON paboTe Mo Teme
"JNeKTpOMarHUTHOE 1oJje. DJIeKTPOMAarHUTHbIE
BOJIHBIL. KBaHTOBBIC sIBIEHUS"

KontponbHas padota o Teme "I1eKTpOMarHuTHOE
noJie. DJIEKTPOMarHuTHbIE BOJIHbI. KBaHTOBbBIE
SABIEHUS"

[ToBTOpenue, o6o61eHue. JlaboparopHbie paboOThI 110
Kypcy "B3aumoneiicteue ten"

[ToBTOpenue, o6o6meHne. Pemienue pacyeTHbIX U
KaueCTBEHHBIX 3a]1a4 1o TeMe ""TemnoBbie mpouecch”
[ToBTOpenue, o6o6meHne. Pemienue pacyeTHbIX U
KadecTBEeHHBIX 3a7a4 no Teme "KIIJ] TerioBsix
JBUTaTenen"

[ToBTrOopenue, 0600IeHNE. Penenne pacueTHbIX U
KayeCcTBEeHHBIX 3aaa4 o Teme "KIIJ]

https://m.edsoo.ru/ff0c1672
bubmuoreka [JOK
https://m.edsoo.ru/ff0c18ac
bubmuorexa [JOK
https://m.edsoo.ru/ffOclal4
bubmuoreka [JOK
https://m.edsoo.ru/ff0clb4a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2126
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1c58
bu6mmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1e88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2572
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

bubnmoreka [JOK
https://m.edsoo.ru/ff0c2b30



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
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
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3JIEKTPOYCTaHOBOK"

[ToBTopenue, o6o0menue. Jlabopatopusie paboTHI 1O
Kypcy "CBeToBbIe siBIICHUSA"

[ToBTOpenue, 0606menne. Pabota ¢ Tekctamu 1o
TeMme "3aKOHbI COXPAHECHUS B MEXaHUKE"
[Ipomexyrounas arrecranus

[ToBTOpenue, o606menne. Pabora ¢ Tekctamu 1o
teMe "CBETOBbIEC SIBJICHUS"

[ToBTOpenue, 0606menne. Pabora ¢ Tekctamu 1o
teme "KBaHTOBas u sijaepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102
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bubmuoreka [JOK
https://m.edsoo.ru/ff0c2c52
bubmuorexa [JOK
https://m.edsoo.ru/ff0c2d6a
bubmuoreka [JOK
https://m.edsoo.ru/ff0c2e82
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044



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

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJI51 YYEHUKA

» ®usuka, 7 xnacc/ [epeimkun .M., UBanos A.U., Akiimoneproe odmiectBo «M31aTenbcTBO
«IIpocBemenune»

» ®usuka, 8§ knacc/ [epeimkun .M., UBanoB A.U., Akiimoneproe odmiectBo «M31aTenbcTBO
«ITpocBemienune»

» ®usuka, 9 xnacc/ [epeimkun .M., I'ytauk E.M., UBanos A.W., [lerpoBa M.A.,

AKI_II/IOHepHOG O6H.[CCTBO «31aTenbsCTBO ((HpOCBCH_IeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Mertonuyeckoe nocodue k yueOnuky Ileprrmkuna A. B. 7-9

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

m.edsoo.ru






