VYupasnenue 00pa3oBaHus aIMHHUCTPAIIMK MYHUITMIIATLHOTO OKpyra ['opHoypanbckuii CBepaoBCKOi 001acTi
MyHHIIUTIATFHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
cpenuss obieodpazoBarenbHas mkosia Ne 6

Ipunoowcenue Nel

k OcHo8HOU 00pazoeamenbHOU npocpamme
O0CHOBHO20 00Ule20 0OpPa306aHusl,
ymeepaicoennou npukasom no MAOY COLL Ne6
om 30 uronsa 2026e. Ne 115-0

Pabouast nporpamma yuyeOHoro npeamera «@uzukay,

7-9 kiacenl



1. COJEP/)KAHUE OBYUYEHUSA
7 KJIACC

Pa3znes 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.
dusnka — Hayka o npupoze. SABiaeHus npupoasl. Gusndeckue BJICHU: MEXaHUUECKHE, TeIIOBbIC, 3JICKTPUUYECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIC.
duznyeckue BenuynHbl. M3mepenue ¢pusznueckux BenuynH. Gusznueckue npudopsl. [lorpemnocts u3mepenuit. MexxayHapoaHasi cucTeMa eIMHUIL.
Kak ¢usuka u qpyrue ecTecTBEHHbIE HAyKH M3Y4al0T MPUPOY. EcTeCTBeHHOHAYUHBIH METO/ MMO3HAHMS: HAOIIOICHNE, TIOCTAHOBKA HAYYHOTO BOIIPOCA,
BBIIBIJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIOTE3, 00bICHEeHHEe HabmoqaemMoro sipieHus. Onucanne GU3NYeCcKuX sIBICHUN C ITOMOIIBIO MOJIEIIEH.
Hemoncmpayuu.
1. MexaHuueckue, TEIIOBbIC, YIEKTPUYECKHIE, MATHUTHBIC, CBETOBBIC SIBIICHUSI.
2. dusudeckue MprOOPHI U MPOIEeypa MPSIMbBIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBEIM MPUOOPOM.
Jlabopamopuusie pabomot u onvimel.
Onpenenenre UEeHb! AeIEHUs MIKaJIbl U3MEPUTEIBHOIO TpHOopa.
N3mepenne paccTosHUM.
N3mepenue 00bEMa KUAKOCTH U TBEPJOTO TENa.
Omnpenenenue pa3MepoB MajbIX TE.
N3mepenne Temmnepatypsl NPy MOMOIIN KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.
[IpoBenenue uccneaoBaHUs MO MPOBEPKE THIOTE3bI: IaJbHOCTh MOJIETA IIApUKa, MYHIEHHOTO TOPU30HTAIBHO, TEM OOJbIle, YeM OOIbIIe BHICOTA
ycKa.
Pasnen 2. IlepBoHayaibHbIe CBEeACHHS 0 CTPOCHUH BelleCTBA.
CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, X pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BELIECTBA.
JIBmkeHne vactull BemecTBa. CBsS3b CKOPOCTH ABIKEHHUS YacTHII C Temrieparypoil. bpoyHoBckoe nBrmkenue, nuddysus. BzanMopeilictBue dacTuil
BELIECTBA: MPUTSKEHHUE U OTTAJIKUBAHUE.
ArperatHble COCTOSIHMS BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTAUIMUECKHX) Tesl. B3auMOCBsA3b MeXay CBOMCTBAMM BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.
Hemoncmpayuu.
1. HaGmronenue OpOyHOBCKOTO ABHKEHHSL.
2. Hab6mronenue nuddys3un.
3. HabGnronenwue siBneHUM, 0OBSICHIIOMNUXCS MPUTSHKECHUEM WM OTTAIKUBAHUEM YaCTHUIl BEIIECTBA.
Jlabopamopuusie pabomot u onvimel.
1. OueHnka quameTpa aToMa METOJIOM PSAOB (C UCMOIB30BaHuEeM (poTorpaduii).
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2.
3.

OnpIThI 10 HAOTIOICHUIO TETJIOBOTO PACIIMPEHHUSI Ta30B.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TMPUTSKCHHSL.

Paznen 3. /IBu:keHHe U B3auMo/ieilicTBHE TeJl.

Mexannueckoe BUkeHue. PaBHOMEpHOE U HepaBHOMEpHOE JBMkeHHE. CKopocTh. CpeHssl CKOPOCTh IPU HEPABHOMEPHOM JBMKEHUU. Pacuér mytu u
BPEMCHHU [IBUKCHHUS.

SIBnenue uHepuuu. 3aKOH MHEpLMH. B3aumozeicTBue Tesl Kak IPUYMHA U3MEHEHHUS! CKOPOCTU JBMKEHHUS Tell. Macca Kak Mepa MHEPTHOCTU Tela.
[TnotHOCTH BenecTBa. CBSA3b INIOTHOCTH C KOJMUYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA.

Cuna Kak xapakTepucTHka B3aumojeiicTBus Ten. Cuna ynpyroctu U 3akoH ['yka. M3MepeHnue cuiibl ¢ MOMOLIBIO IHHAMOMETpa. fIBlIEHUE TATOTEHUS U
cwia TsokecTd. Cuna TshKecTH Ha Apyrux miaHerax. Bec Tena. HeBecomocTs. CrioxkeHMe Cuil, HalpaBJIEHHBIX 10 OJHON NpsiMoi. PaBHOAeWcTByIOIIas CHIL.
Cuna tpenus. TpeHue CKOJIbKEHUS U TpeHUe NoKos. TpeHue B Ipupojie U TEXHUKE.

/emoncmpayuu.
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Halmroienne MeXaHn4ecKoro ABHKECHHS Tela.

H3mepeHne CKOpOCTH MPSIMOJIMHEHHOTO TBHIKCHHS.
Habnronenue siBieHUs] HHEPLIWH.

HaGmoneHne n3MeHeHus! CKOPOCTH ITPH B3aUMO/ICHCTBUH TEII.
CpaBHeHHE Macc TI0 B3aUMO/ICHCTBHIO TEl.

CrosxeHue CHJI, HalpaBJIeHHBIX MO OJJHOM MPSIMOH.

ﬂaﬁopamopnble padomul u onviMol.

2
3.
4.
S.

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBM)KEHUS (LIapuKa B )KUIAKOCTH, MOJIENIH HJIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jajiee).
Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WK IIapuKa [0 HAKIIOHHON MJIOCKOCTH.

Omnpenenenne IIOTHOCTU TBEPIOTO TeENA.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD PacTsKeHUs (IedopMalium) NPy KUHbI OT MPUII0KEHHON CUIIBI.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHMSI CKOJIBKEHMSI OT BECA TEJA U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Paspnen 4. laBiienue TBEPABIX TeJl, AKUAKOCTEH M ra3oB.

Hapnenune. CriocoObl YMEHbIIEHHUSI U yBeNUYEHUs NaBieHus. JlaBneHue rasza. 3aBHCHMOCTb JaBJ€HHS Traza oT o0béma, TemmnepaTypsl. Ilepenaua
JaBJIeHUs TBEPABIMU TeNaMH, >KUJIKOCTAMU W razamu. 3akoH Ilackans. IlHeBMaTHueckue MamuHbl. 3aBUCUMOCTb JIaBJICHUS XKUAKOCTU OT TIyOWHBI.
IM'uapocraTndeckuit mapagokc. CooOmiaromuecs: cocysl. [ mapaBnnueckiue MeXaHu3MBbI.

Atmoctepa 3emnu u atmocdepHoe naBieHue. llpuumMHBI CymiecTBOBaHUS BO3AYIIHOM o0onouku 3emin. Omneir Toppuuerun. H3mepenue
aTMoc(hepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(HEPHOTro JaBJI€HUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! A u3MepeHust aTMocepHOro AaBlIECHHUS.

JlelicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeNo. Britankuparomas (apxumenosa) cuia. 3akoH Apxumena. [lnaBanue ten. BozgyxomnnaBaHue.

Hemoncmpayuu.

1.

3aBUCUMOCTbD JaBJICHUS I'a3a OT TEMIIEPATYPBHI.
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[lepenaya naBiaeHus KUIKOCTHIO U Fa30M.

CooOmarormmecs COCY/Ibl.

I'mapaBnuueckuii mpecc.

[IposiBnenue nericTBUs aTMOC(HEpHOTO TaBICHHUS.

3aBUCUMOCTD BBITAJIKHUBAIOIIEH CHIIBI OT 00BbEMA MOTPY>KEHHOM YaCTH Teja U IMIIOTHOCTU KHUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeN: MJIABAaHUE WK MTOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOILICHHUS INIOTHOCTEN TeJa U )KUJIKOCTH.

ﬂaﬁopamopnbw pabomul u onvimMol.

1.
2.
3.
4

5.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOjie 0T 00bEMa NOrpyKEHHOMN B )KUAKOCTh YaCTH Tela.

Onpenenenre BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B HKHUAKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIEH CUIIbL, EUCTBYIOLIEH HA TEJO B )KUIKOCTH, OT Macchl Tella.

OmnbITH, TEMOHCTPUPYIOIINE 3aBHCUMOCTh BBITAIIKMBAIOIIECH CHIIBI, JICHCTBYIOIICH HA TENO B JKUAKOCTH, OT 00bEMa MOTPYKEHHOW B JKHUIKOCTH
YacTH TeJa U OT IVIOTHOCTH XKHUJIKOCTH.

KoHncTpynpoBanue apeomMeTpa WA KOHCTPYMPOBAHUE JIOAKHU U OIPEIENICHUE €€ IPY30I101bEMHOCTH.

Pa3nea S. PaGoTa n MOIIHOCTB. JHEPrus.

Mexannueckasi pabotra. MoLIHOCTb.

IIpocTble MexaHU3MBI: pblyar, OJOK, HAKJIOHHas IMIOCKOCcTh. [IpaBuio paBHOBecusi pblyara. IIpumMeHeHue mpaBuia paBHOBeCUs pblyara K OJIOKY.
«3omnotoe npasuno» mexanuku. KII/] nmpoctsix Mexanu3zMoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHUKE.

Mexannueckas sHeprus. Kunetndeckas 1 moreHuanbHas sHeprus. [IpeBpamienne oqHOro Buj1a MEXaHUYECKOM SHEPTUH B IPYroi. 3aKOH COXpaHEHMUS
OHCPIYH B MCXAaHUKE.

Hemoncmpayuu.

1. Tlpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenue pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JIBUKEHHUHU TeJIa [0 TOPU30HTAIBHOMN MTOBEPXHOCTH.
2. HccnenoBanue ycnoBHUi paBHOBECHS pblyara.

3. Usmepenne KI1J] HaKIOHHOH MJIOCKOCTH.

4. U3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOM SHEpruu.

8 KJIACC

Pa3gen 6. TemioBbie IBJICHUS.
OCHOBHBIE TOJIOKEHHSI MOJIEKYIISIPHO-KUHETHIECKON TEOPUHU CTPOSHHUS BeliecTBa. Macca U pa3Mephl aTOMOB M MOJieKYJl. OTBITHI, TOATBEPKIAFOIINE
OCHOBHBIC ITIOJIOKCHUA MOHGKYHHPHOKHHGTH‘{GCKOP'I TeOpI/II/I.



Monenu TBEPIOTO, KHUIKOTO U Ta3000pa3HOro coctosiHui BemectBa. Kpucrammueckue u amopdusie Tena. O0bsicHEHHnEe CBONCTB ra3oB, KHUIKOCTEH U
TBEPJBIX TEJT HA OCHOBE IMOJIOKEHUN MOJIEKYJIIPHO-KUHETUUECKOU Teopur. CMaulBaHUE U KAMWLISIPHBIC SABJICHUS. TeIioBOe pacliupeHue 1 CkaTue.

Temnepatypa. CBs3b TemnepaTypbl CO CKOPOCTbIO TEIUIOBOTO JABMKEHUS YacTull. BHyTpenHsis sHeprusi. CriocoObl M3MEHEHUs BHYTPEHHEN SHEpTHu:
TerIonepeiaya u copepiieHne padoTel. BUbl Teruionepeayn: TerionpoBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KonnuecTBo Temnotsl. YaenbHas TEIIOEMKOCTh BellecTBa. TeruiooOMeH M TeIIOBOE paBHOBecHE. YpaBHEHHE TersioBoro Oamanca. [lnaBnenue u
OTBEpACBaHNE KPUCTAIMYECKUX BEIIECTB. Y IenbHas Teruiora ruiasieHus. [lapooOpa3oBanue u xonaeHcanus. Mcmapenne. Kunenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPHI KUTIEHUSI OT aTMOC(EpHOTo JaBICHHUS.

Brnaxnocts Bo3ayXa.

DHeprus ToIIMBa. Y IeibHAas TEIJI0Ta CrOPAHUS.

[Ipunnumne: padots! TemnoBsix Asurateneit KI1/ remmoBoro aeuratens. TermoBbie IBUTaTeIu U 3al[UTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHUs U NIPEBPAILCHHS SHEPTUU B TEIUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

Habntoienue 6poyHOBCKOTO IBUKEHUSI.

Ha6monenue nuddysum.

Habmtoienue sSiBieH cMauMBaHUSI U KaMJUISIPHBIX SBJICHHM.

HalGmronenue TenioBoro pacuimpeHust Tel.

W3meHeHue gaBieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUH WIIN OXJIAXKICHHUH.

[IpaBuna u3amMepeHus TeMIepaTypsl.

Bunsl Tenonepenayun.

OxJtaxieHre Mpu COBEPIIEHNUU PabOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEUTHUMH CHUJTIAMH.

0. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMIHBIX BEIICCTB.

1. HabmroneHne KuneHwus.

12. HaGnroieHre TTOCTOSTHCTBA TEMITepaTyphl IPH TJIaBJICHUH.

13. Monenu TEIIOBLIX ABUTATENEH.

Jlabopamopuvie pabomol u onvimol.

OMnBITHI 10 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TPUTSDKEHUS.

OMBITHI 110 BBIPALMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM WM caxapa.

OMBITHI 110 HAOJIFOICHUIO TETUIOBOTO PACIITUPEHHMSI Ta30B, KUIKOCTEH U TBEPABIX TEI.

Omnpenenenue qaBJIeHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro 00bEMa M HarpeBaHUsI TN OXJIAXKACHHUS.
[TpoBepka ruMmoOTe3b! TMHEHHOW 3aBUCUMOCTH JITMHBI CTOJIOHKA KUKOCTH B TEPMOMETPUUYECKOMN TPYyOKe OT TeMIepaTyphI.

RROoOoNoO~WNE
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7. HabmoneHue n3MeHEHUs: BHYTPEHHEH SHepruu Tea B pe3yibTare Terionepeaayd U paboThl BHEIIHUX CUIL.

8. MHccrnenoBanue siBICHHS TEIIOOOMEHA MPU CMEIIMBAHUH XOJOJHON U TOpsiueii BOIBI.

9. OmnpeneneHue KOJIUYECTBA TEIIOTHI, IOJTYYEHHOIO BOJIOH IIPU TEIJIOOOMEHE ¢ HarpeThiM METAJUINYECKUM HMIINHAPOM.
10. Onpenenenue yaenpHON TEINIOEMKOCTH BEIIECTBA.

11. MccnenoBanue nporecca UCIapeHus.

12. OnpeneneHre OTHOCUTENILHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHON TEIIOTHI I1aBJIECHUS JIbJA.

Pazjnen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onexrpuzanus Ten. JBa poga 3iekTpudecKkux 3apsioB. BzaumopeiicTBue 3apspkeHHBIX Tel. 3akoH KysoHa (3aBUCHMMOCTB CHIJIBI B3aUMOJIEHCTBHSA
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apSA0B U PACCTOSIHUS MEXKIY TEJIaMu).

Onexrpudeckoe nose. Hanpsx€HHOCTH asiekTpuyeckoro noist. [IpuHuun cynepno3uium 31eKTpUUecKuX moJieil (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTApHBIM 3nekTpuueckuil 3apsia. Crpoenue atoma. [IpoBOAHMKM M IMANEKTPUKH. 3aKOH COXpPaHEHHS
NIEKTPUYECKOTO 3apsa.

DNeKTpUUECKU TOK. YCIIOBUS CYIIECTBOBAHHUS AJIEKTPUUYECKOrO TOKa. VICTOUHMKM MOCTOSSHHOTO TOKa. J[eHCTBUS 3JE€KTPHUUECKOro TOKa (TEmIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B XKHMJKOCTSAX U ra3ax.

Onektpuueckas 1enb. Cuiia Toka. IneKTpudeckoe HanpspkeHue. CONpoTHBIICHHE MPOBOJIHKUKA. Y IETTbHOE COMPOTHUBIICHHUE BeliecTBa. 3akoH Oma st
yuacTka nenu. [locnenoBarensHoe U MapauieIbHOE COEINHEHUE TIPOBOIHUKOB.

Pabota u MOIIHOCTD 37EKTpUUECKOro Toka. 3akoH Jxoyns—JleHna. DnekTpudeckue Hen U NoTpeOUTenu IeKTpudeckoil s3neprun B ObiTy. KopoTkoe
3aMbIKaHUE.

IlocTosiHHEIE MarHuTEl. B3anMoaelcTBiEe NOCTOSIHHBIX MarHUTOB. MaruutHoe moyie. MarautHoe noJjie 3eMJIM U €ro 3HaueHue JUIA JKU3HU Ha 3eMIIE.
OmneIT OpcTena. MarHuTHOE MOJIE NEKTPUUYECKOrO TOKA. [IprMeHeHne J1eKTpOMarHuToB B TEXHUKE. JlelicTBME MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM.
DneKTpoABUTaTesb MOCTOSIHHOTO TOKa. Vcronb30BaHue 3JIeKTpoiBUraTeNiel B TEXHUYECKUX YCTPOMCTBAaX U Ha TPAHCIIOPTE.

Omnbitel ®apazes. SIBiaeHue snekTpoMarHuTHOW MHAYKUMU. [IpaBuno Jlenma. Dnekrporeneparop. CrnocoObl MONyYeHHs AJIEKTPUUYECKOW SHEPTHH.
DNEeKTPOCTaHIIMKM Ha BO30OHOBISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

1. Dnextpuzanus Tedi.

2. JlBa poja 2JIEKTPUYECKUX 3apsI0B M B3aMMO/ICHCTBHE 3apsKEHHBIX TEIL.

3. YCTpoiicTBO U AEHCTBHE AIIEKTPOCKOTIA.

4. DnexTpocTaTudeckas MHIYKIHS.

5. 3aKOH COXpPaHEHUS IEKTPUUECKHUX 3apsI0B.



6. IIpoBOIHUKU U AUDICKTPUKH.

7. MopenupoBaHue CUIIOBBIX JUHUN IEKTPUYECKOTO MOJIS.

8. VcTOYHMKM MOCTOSIHHOTO TOKA.

9. JleHcTBUS 2NIEKTPUIECKOTO TOKA.

10. DaeKTpUYECKU TOK B KUIKOCTH.

11. T"a30BBblii pa3ps.

12. 3mepeHue Cuiibl TOKa aMIEPMETPOM.

13. 3mepenue 31eKTPUIeCKOro HAPsKEHUST BOJBTMETPOM.

14. PeocTat 1 Mara3suH CONpOTUBICHU.

15. B3aumoieiicTBIE OCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH pa3fielieHus IOJII0COB MarHUTa.

17. MopxenupoBaHre MarHUTHBIX TIOJICH MTOCTOSTHHBIX MAarHUTOB.

18. OnmwiT Dpcrena.

19. MarauTHoOe 1oJjie TOKa. DJIeKTPOMArHuT.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

21. DnexTpoABHUTaTEh MMOCTOSIHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHSI SJIEKTPOMArHUTHON HHTYKITUH.

23. OnbiTer Dapaest.

24. 3aBUCUMOCTD HAIIPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIIOBHIl €T0 BOSHUKHOBEHHSI.
25. DeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopmuwvie padbomol u onvimol.

OnBITHI 110 HAOJTIOICHHUIO SJICKTPU3AIUH Tl MHIYKIIUEH U PU COMPUKOCHOBEHHUH.
HccnenoBanue NeHCTBUS IEKTPUIECKOTO MOJIS HA TIPOBOJIHUKH U JUIIEKTPHKH.
COopxka u mpoBepKa pabOThI AIEKTPUIECKON IETH MMOCTOSTHHOTO TOKA.

W3mepenue u peryimpoBaHHue CUIIBI TOKA.

W3mepenue u peryiupoBaHue HAIIPSHKCHHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANPSXKEHUS Ha PE3UCTOPE.
OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JJIEKTPUUECKOTO COMPOTHUBICHUS MPOBOAHHMKA OT €ro JUIMHBI, IUIOMIAAH TMOMEPEYHOTO CEYEHUS U
MaTepuaa.

8. TlpoBepka mpaBuia CIOKEHUS HAMPSHKEHUH MPHU TOCIEI0BATEILHOM COSAMHEHUH JIBYX PE3UCTOPOB.
9. TlpoBepka npaBuia Juisi CUJIbI TOKA MPU NapauieIbHOM COETUHEHUHN PEe3UCTOPOB.
10. OnpeneneHue pabOTHI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

NooakrowhE



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

OnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.

UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYILIETO YEPE3 JITAMIIOUKY, OT HANPSLDKEHUS HA HEX.

Onpenenenue KIIJ[ narpesarens.

HccnenoBanue MarHUTHOrO B3aMMOJICUCTBUS OCTOSTHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOTO TIOJISl IOCTOSIHHBIX MAarHUTOB MIPHU UX OObEITMHEHUH U Pa3/IeIICHUN.

UccnenoBanue nencTBus 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI B3aUMOJIECHCTBHSI KATYILIKU C TOKOM U MAarHuWTa OT CUJIbI TOKA M HAMPABJICHUs TOKA B KATYILKE.
N3ydenune neicTBUS MArHUTHOTO TTOJISL HA TPOBOJHUK C TOKOM.

KonctpynpoBanue u usyueHue padoThl 31EKTPOABUTATENSL.

Nsmepenne KIIJI anmekTpoaBUraTenbHON YCTAHOBKH.

OMBITHI 110 UCCIIEIOBAHUIO SIBJICHUS JIEKTPOMATHUTHON MHAYKIIMHU: UCCIIEI0BAHNE U3MEHEHUI 3HAUEHHS U HAIIPABJICHHUS] MHAYKIIMOHHOT'O TOKA.

9 KJIACC

Pa3nes 8. Mexannveckue siBJICHUs.

Mexannueckoe nBuxkeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHKEHHUS. PaBHOMEpHOE NpPSIMOIMHENHOE
nsuxkenne. HepaBHoMepHoe npsiMoiinHeHoe 1BrkeHue. CpeHss 1 MTHOBEHHAasi CKOPOCTh Tela IPU HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOE psiMosinHeiHoe BrmxkeHne. CBoboaHoe najgenue. OnbiThl ["anunes.

PaBHOMepHOE BUKEHUE 0 OKpYXHOCTH. [lepuon u yactora oOpaiienus. JInneliHas u yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe yCKOPEHHE.

ITepBb1it 3ak0oH HbroTona. Bropon 3akon Herorona. Tperuit 3akon HerotoHa. I[IpuHIUII Cynepro3uIuu CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUs CKOJIbKEHMsI, CUJla TPEHUSI TOKOS, IPYTUe BUIbI TPEHUS.

Cuna TSKeCTH M 3aKOH BCEMHPHOI'O TSATOTEHUs. Y CKOpeHue cBoOoAHOro najaeHus. Jpmwkenue mianet Bokpyr Connina. IlepBas kocMuueckas CKOpOCTb.
HeBecoMocTh 1 neperpysku.

PaBHOBecue marepuaabHON TOYKH. AOGCONIOTHO TBEpAOE Teno. PaBHOBecwe TBEPIOro Tena ¢ 3aKpeIuIEHHON Ochlo BpamieHus. MoMeHT cuibl. LleHTp

TAXKCCTH.

Nmnynec Tena. 3Menenne nmnynsca. Mnynbsce cuiibl. 3aKOH COXpaHEHUs UMITYJbca. PeakTHBHOE JBUKEHHUE.

Mexannueckasi pabota 1 MOIIHOCTb. PaboTa cuil TspkecTd, ynpyroct, TpeHus. CBsi3b sHepruu u padotsl. [loTeHnuanbHas sHeprus Tena, Mo JHATOro
HaJl MIOBEPXHOCTBIO 3eMiu. [loTeHnnanbHass sHeprus cxartou npykuHbl. Kunernueckas sHeprus. TeopemMa 0 KMHETMYECKOM HHEPrUU. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. HalGmroneHne MEXaHUYECKOTO JIBHXKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHHE ITyTEW U TPACKTOPHIA JBUKEHHS OJHOTO U TOTO e Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
3. V3MmepeHue CKOpPOCTH B YCKOPEHUS MPSIMOJIMHEHHOTO ABUKCHHUS.



4. W ccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.

HaGnronenue nBMXEeHHUS Tela 10 OKPYKHOCTH.

HaOntoneHne MexaHMYECKUX SBJICHHH, MPOUCXOIAIIMX B cucTeMe orcuéra «Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUXKEHHUHU
OTHOCHUTENIFHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHS TejIa OT Macchl Teja U AeHCTBYIOLIEH Ha HErO CHUJIBL.

8. Habmionenue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEI.

9. H3meHeHwue Beca Tena NpU YCKOPEHHOM JBH)KEHUH.

10. Ilepenaya uMITybCca MpH B3aMMOICHCTBHH TEIL.

11. IIpeoOpa3oBaHus SHEPrUM IIPU B3AUMOJICHCTBUHU Tell.

12. CoxpaneHnue UMITyJIbCa IPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.

13. Coxpanenue uMIyabca Ipu abCOJIFOTHO YIIPYIoM B3aUMOJEHCTBUU.

14. HabGnronenne peakTHBHOTO JIBHKCHHUS.

15. CoxpaHeHnue MeXaHUYECKOM HEPrUH ITPU CBOOOTHOM MaJICHHUH.

16. CoxpaHeHnne MEXaHUYECKON SHEPTUH MPH JBMXKEHUH TEJa MO IEHCTBHEM IPYKUHBI.

Jlabopamopmuwvie pabomol u onvimol.

KoHncTpynpoBanue Tpakrta A pa3roHa U JajdbHEUIero paBHOMEPHOI 0 ABM)KEHHUS IapUKa UITH TEIEKKH.
Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHsI OpycKa WM JBM)KEHUS IIapuKa 0 HAKIOHHOM MJIOCKOCTH.
Onpenenenre ycKOpeHUs Tea Mpy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HauaJlbHOM CKOPOCTH.
[IpoBepka rumoresbl: €ClIM NpPU PaBHOYCKOPEHHOM JIBWKEHHWM 0€3 HadajJbHOM CKOPOCTH IYTH OTHOCATCA KakK psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOLINE IPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JTABJICHHUS.

Omnpenenenne kodhhUIMEHTa TPEHUS CKOIBKEHHSL.

Ornpenenenne KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CHIIBI TPEHUS IIPU PABHOMEPHOM JIBH)KEHUH Te€Ja MO0 TOPU30HTAILHON TTOBEPXHOCTH.

10 Omnpenenenre pabOTHI CHIIbI YIPYTOCTH MPU MOIBEME IPy3a C UCIOIb30BaHUEM HETIOABM)KHOTO U MOABMYKHOTO OJIOKOB.
11. Vzydenne 3akOoHa COXpAaHEHUS SHEPTHH.

o o
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Paznen 9. Mexannuyeckue K0Jie0aHUA M BOJIHBI.
KonebarenbHoe nBuxeHune. OCHOBHbIE XapaKTEPUCTHKH KoJeOaHWii: MEpuoJ, 4acToTa, aMIUTUTyAa. MareMaTH4ecKHi W TpPYKUHHBIA MasTHUKH.
[IpeBpanieHue 2HEPTUU IPH KOJICOATESTLHOM JIBHKCHHH.



3aryxaromue konedanus. BeiHyxaennsie kojaebanus. Pezonanc. Mexannueckue BosiHbl. CBONCTBA MeXaHMYECKUX BOJH. [IpomonbHbIe U MONepeuHble
BOJIHBL. J[JIMHA BOJIHBI M CKOPOCTh €€ pacipocTpaHeHus. MexaHn4ecKue BOJIHbI B TBEPJIOM TeJI€, CEUCMUYECKUE BOIHBI.
3Byk. ['poMKOCTBH 3ByKa U BbicOTa TOHA. OTpaxkeHue 3ByKa. IHQpa3ByKk u yIbTpa3ByK.

Hemoncmpayuu.
Habnronenue xoneGaHuii Te MO/ IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
HaOnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habnronenne BBIHYXICHHBIX KOJeOaHUI U pe30HaHCa.
Pacnpoctpanenue npoI0IbHBIX U MTOTIEPEUHBIX BOJIH (Ha MOJICIIN ).
HabnroneHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI PE30HAHC.
ﬂaﬁopamopnbw pabomul u onvimMol.
Omnpenenenre 4acToThl U Mepuo/ia KoueOaHuil MaTeMaTH4eCKOro MasiTHUKA.
OmnpeneneHne 9acToThl U Mepro1a KOJICOaHUH MPYKUHHOTO MAasITHUKA.
HccnenoBanue 3aBUCMMOCTH TIEpUOa KoJeOaHU TOBEIIEHHOTO K HUTH IPpy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TTEPHOA KOJICOAHUH MPYKMHHOTO MAasiTHUKA OT MacChI TPy3a.
[TpoBepka HE3aBUCUMOCTH Mepuo/ia KoueOaHui rpy3a, OABEIICHHOTO K HUTH, OT MaccChl Ipys3a.
OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIEpH0/1a KOJIeOaHUH MPYKUHHOTO MAasTHUKA OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI.
N3mepenue yckopeHHst CBOOOIHOTO MaACHUs.

Pa311e.11 10. DyIeKTPOMArHUTHOE M0JIe U YJIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE TMoJie. DJIEKTPOMArHUTHBIE BONHBI. (CBOWCTBA 3JeKTpOMarHUTHbIX BonH. lllkama snekTpomarHUTHBIX BOJNH. Mcmomb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DnexTpoMarHuTHas npupoa cBeta. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa AMEKTPOMATHUTHBIX BOJIH.

2. BomnHOBBIE CBOHCTBaA CBETa.

oo E

NogakrowhE

Jlabopamopuvie pabomol u onvimol.
1. M3yueHue CBOHCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBI0 MOOHMIIEHOTO TeJe(OoHa.

Pa3znen 11. CBeToBELI€E SIBJICHUS.



JlydyeBas monenb cera. Mcrounuku cBera. [IpsiMmonuneiriHoe pacnpoctpaHenue cBera. 3atMenusi ComHua u Jlynel. OTtpaxkenue cBeta. Ilnockoe
3epKajio. 3aKOH OTPa)KCHMsI CBETA.
[Ipenomnenue cBera. 3akoH mnpenomiieHUst cBeTa. IlonHoe BHyTpeHHee oTpaxkeHue cBera. Mcmonap30BaHHE MOJHOIO BHYTPEHHEIO OTPAKEHHUS B
ONTUYECKUX CBETOBOJIAX.
Jlunza. Xox myueit B nuH3e. Ontuueckas cuctema ¢oToamnmnapara, MUKpPOCKOINa M Teleckomna. a3 kak omThyeckas cucreMa. bnmzopykocts u
JAJIbBHO30PKOCTb.
Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CroskeHne CeKTpaibHbIX IBETOB. Jlucmepcus cBera.
Hemoncmpayuu.
[IpsiMonrHETHOE pacpOCTpaHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomienue ceera.
Onruueckuii CBETOBO.
Xox myueil B coOMparolielt JInH3e.
XoJ1 nyder B pacCEeUBaroOLLIEH JIMH3E.
[Tonyuenne n300paxeHUi ¢ TOMOIIBIO JINH3.
[TpunHtmn neiicTBus QoroanmapaTa, MUKPOCKOIIA U TEJIECKOTA.
10 Mopens 11a3a.
11. PaznoxeHue 6e10ro cBera B CIIEKTP.
12. TTony4yenne 6e10ro CBETa MPH CIIOKEHUH CBETa Pa3HBIX IIBETOB.
Jlabopamopmuwvie padbomol u onvimol.
HccnenoBanue 3aBUCMMOCTH yIJla OTPaXKEHHsI CBETOBOTO Jiyya OT yrija MaJeHusl.
N3ydenne xapakTepuCTHK H300pakeHus IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yIJIa MPEIOMIIEHUSI CBETOBOIO JIyda OT yIJia NaJeHHs Ha TPAHULE «BO31YX—CTEKIIO».
[Tonmy4yenue n300paXkeHUH C MOMOIIIBIO COOMPAIOLIEH JTHH3HI.
Omnpenenenre (OKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3BI.
OnBbITHI 1O Pa3IoKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnBITHI IO BOCTIPUSITHIO I[BETA MPEAMETOB IIPU WX HAOIIOICHUN Yepe3 1[BETOBbIC (QUIBTPHI.
Pa3}1e.]1 12. KBanTOBbBIE SIBJICHUS.
Omnsitel Pe3epdopaa u mianerapruas mozaens aroma. Moaens atoma bopa. HMcnyckanue u noriomienne cBera atromoM. KBaHThl. JInHeHYaThIe CIIEKTPHI.
PannoaktuBHOCTH. Anb(da, 6eta- u ramma-usnydenus. CTpoeHrne aToMHOro sapa. HykimoHHas mojaens aTroMHOro siapa. M3otombl. PagnoakTuBHBIC
npeBpaiienus. [lepuon nonypacmnana aTOMHBIX sIEP.

CoNoA~AWNE

NooakrowhE



SnepHbie peakiuu. 3aKOHBI COXPaHEHUS 3apsSA0BOr0 U MacCOBOTO YHCEN. DHEPrusl CBSA3U aTOMHBIX siiep. CBsi3b Macchl U SHepruu. Peakuuu cuHTe3a u
nenenus saep. crounuku sneprun ComnHia u 3BE371.
SnepHas snepreruka. JleicTBUS paOaKTUBHBIX U3TyYEHUI HA dKUBbIE OPraHU3MBI.
Jemoncmpayuu.
CrieKTphl U3ITy4eHUs U MOTJIOIIECHUSI.
CrieKTphl pa3avyuHbIX I'a30B.
Crektp Bomopoaa.
Habmronenue TpexoB B kamepe BuibcoHa.
PaGora cuéryrka HOHU3UPYIOMIUX U3TYUCHHH.
Perucrpanus u3mydeHus IPUPOIHBIX MUHEPAIOB U MIPOIYKTOB.
J1a6opamopnbte paodomut u onvimol.
1. HaOnroseHue CIUIOMIHBIX M IMHEHYATHIX CIIEKTPOB U3ITYYICHUSI.
2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI 10 TOPMO3HOMY IyTH (110 oTorpadusim).
3. U3mepeHue paaroakTUBHOTO (OHA.

Sk~ wd PR

IToBTOpHTE/ILHO-000011IAKOIIIUI MOLYIb.

IToBTOpUTENBEHO-0000IIAIONNIT MOy MpEeAHA3HAYEeH Ul CHCTEMAaTHU3alud M O0OOIIeHUs MPEIMETHOIO COIEp)KaHUS U OIbITa JAEATENbHOCTH,
MpUOOPETEHHOTO MPU U3YYEHHUH BCETO Kypca (DPU3MKH, a TaKkKe UL TIOJrOTOBKA K OCHOBHOMY TOCYapCTBEHHOMY dK3aMeHY 10 (pHU3HMKe ISt 00ydJaronmxcs,
BBIOPABILIUX ATOT YUEOHBIH NpeMeT.

[Ipr W3ydeHUW MaHHOTO MOJIYJS PEATH3YIOTCS M CHCTEMATHU3HPYIOTCS BUABI JEATEIBHOCTH, Ha OCHOBE KOTOPBIX OOECIeuMBaeTcs JOCTHKEHUE
NPEIMETHBIX U METaNpeIMETHBIX IMJIaHUPYEMbIX pe3yJIbTaToB O0OyueHHs, (pOpPMHUPYETCs €CTeCTBEHHOHAYYHAsTPAMOTHOCTb: OCBOCHHE HAyYHBIX METOJIOB
WCCIICIOBAHMSI SIBIICHUI TPUPOIB M TEXHUKH, OBJIAJICHIE YMEHUSMHU OOBSCHATH (PU3MUECKUE SIBIICHHS, IPUMEHSIS ITOTydeHHBIE 3HAHUS, pellaTh 3a]]a4, B TOM
qHcJie KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIIMNHATBHO NESTETHPHOCTHBIN XapakTep NAaHHOTO pas3jelia pealn3yeTcs 3a CYET TOTO, YTO OOYJArOIIMECs BBHIMOJHSIOT 3a/laHus, B KOTOPBIX UM
npeJylaraeTcs:

Ha OCHOBE TIOJTYYE€HHBIX 3HAHUN PacTliO3HaBaTh M HAYYHO OOBSCHATH (PH3MUECKUE SBIICHHS B OKPYKAIOIIEH MPUPOJIE U TIOBCEAHEBHOM KHU3HH,

WCTIOJIH30BaTh HAYYHBIE METOBI HCCIEIOBAHNS (U3NIECKUX SIBIICHHA, B TOM YHUCIIE JIJIsl IPOBEPKH TUTIOTE3 M MOTYYSHHUS TEOPETUIECKUX BHIBOJIOB;

OOBSICHATh HAy4YHbIE OCHOBBI HauOoJiee BAKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJOTHMH, HampuMmep, MPaKTUYECKOTO HCIOJIb30BAHUS PA3IUUHBIX
MCTOYHHUKOB DHEPTUHU Ha OCHOBE 3aKOHA MPEBPAIICHHUS 1 COXPAHEHUS BCEX M3BECTHBIX BHIIOB YHEPTHH.



2. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUsSI INIPOIT'PAMMBI IO ®U3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA

W3yuenne ¢u3MKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMpaBIEHO Ha JOCTH)KEHHE JMYHOCTHBIX, METallpEJMETHBIX W TNPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIbTATOB.

B pesynbprare m3ydeHus (U3MKH HAa ypOBHE OCHOBHOTO 00mIero oOpa3zoBaHus y oOywaromerocss OyAayT c(OpPMHpPOBAHBI CIEAYIOIIME JTHYHOCTHBIC
pE3yJIbTaThl B YaCTH:

¢ 1) NaTPHOTHYECKOI0 BOCIIUTAHUS:

® - IPOSIBJICHHE UHTEPeca K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (PU3MYecKOi HAYKH;

® - [[EGHHOCTHOE OTHOUICHUE K JIOCTHKCHUSAM POCCUHCKUX YUEHBIX-(PH3HKOB;

¢ 2) rpa’IaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

®- TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXICHHH OOIIECTBEHHO3HAUYMMBIX M ITHYECKUX MPOOJEM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHHUEM
JOCTHKEHUH (PU3HKH;

® - 0CO3HaHUE BaXXHOCTH MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B ACSITEILHOCTH YYEHOTO;

¢ 3) 3¢TeTHYEeCKOr0 BOCTIMTAHUSA:

® - BOCIIPUATHE 3CTETUUECKUX KaueCTB (PU3NUYECKON HAyKH: €€ rapMOHUYHOIO IOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

®4) IECHHOCTH HAYYHOT'0 O3HAHMSA:

® - OCO3HaHME LIEHHOCTH (PU3MYECKON HAYKH KaK MOILIHOTO MHCTPYMEHTAa MO3HAHMS MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTUH, BaKHEHIIEH cOCTaBISIONIECH
KYJIbTYpBI;

e - pa3BUTHE HAyYHOH JIF0OO3HATEIBHOCTH, HHTEpECca K UCCIIE0BATENILCKOM 1€ TeNbHOCTH;

¢5) dpopMupoBaHMSA KYJbTYPHI 310POBbSI M IMOLMOHAJIBHOIO 0J1arONOJIyYHUs:

®- OCO3HAaHHE LIEHHOCTH 0Oe30macHoro oOpasza >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBWJl O€30MacHOrO MOBEACHHUS Ha
TPaHCIOPTE, Ha I0POTax, C AEKTPUUYECKUM U TEIJIOBBIM 00OPY/I0BaHUEM B JOMAIIHUX YCIOBHSIX;

e - c(hOpMUPOBAHHOCTH HaBbIKa pe(IEKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO )K€ IpaBa y APYroro 4eJoBeKa;

¢ 6) TPYA0BOI0 BOCIINTAHUA:

®- AKTMBHOE YYacTHE B PEIICHWM NPaKTUYECKUX 3a4ad (B paMKax CeMbH, 0Opa30BaTENbHOM OpraHM3alliM, TOpojAad, Kpas) TEXHOJOTHYECKOH U
COLIMAJILHOW HaNpaBJIEHHOCTH, TPEOYIOUINX B TOM YHUCIIE U (PU3NYECKUX 3HAHMIA;

® - UHTEpEC K MPAKTUUECKOMY U3YUYEHUIO MPOQeCcCchii, CBA3aHHBIX C (PU3UKON;

®7) 3K0JIOrHYeCKOTr0 BOCTIUTAHMSI:

® - OpHEHTAIMs Ha MPUMEHEHUE (U3UYECKUX 3HAHWUW JUI peIleHUs 3ajad B 00JaCTH OKPY)KAIOLIeH cpenbl, MIaHUPOBAHUS MOCTYIKOB U OIIEHKH HX
BO3MO>KHBIX ITOCJIEICTBUI 711 OKPY’KaIOILLEN CPe/Ibl;



® - OCO3HAHUE TJI00ATIBHOTO XapaKkTepa KOJIOTHUYECKUX MPOOJIeM U MyTeH X PEIICHHMS;

¢ 8) ajanTanuu K U3MEHAKIIUMCS YCJIOBHIM COUUAIBLHOM M IPUPOJIHOM Cpeabl:

® - NTOTPEOHOCTh BO B3aWMOJCHCTBUHU TPHU BBITIOJIHEHUH HMCCIICIOBAHUNA U MPOCKTOB (PM3NYECKON HAINPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSAM
APYTuX;

® - [IOBBILICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pE3 IPAKTUUECKYIO EATEIbHOCTD;

e - MOTPeOHOCTH B ()OPMHUPOBAHNHN HOBBIX 3HAHHUM, B TOM YHCIie (OPMYINPOBATH HJIEH, TOHATHS, THIIOTE3bI O (PU3NIECKUX OOBEKTaX U SIBICHUSIX;

e - 0CO3HaHUE ACPUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETCHTHOCTEH B 001acTH (PU3HKH;

® - IJJTAHUPOBAHKE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (PU3UUYECKUX 3HAHMMA;

® - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIISITH B3AMMOCBSI3H IIPUPOJIBI, OOIIECTBA M SKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DHU3UYECKUX 3HAHU;

® - OLIEHKA CBOMX JICHCTBHI ¢ yu€TOM BIUSHUS HA OKPYKAIOILIYIO CPEAY, BO3SMOKHBIX TTT00ATIBHBIX MOCIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHHMS NpOrpaMMbl IO (U3MKE HA YpOBHE OCHOBHOro oOmiero ooOpazoBaHus y oOydaromierocs OyayT cQOpMHUpPOBaHBI
MeTanpeAMeTHbIe Pe3yJbTaThl, BKJIIOYAIOIIME IO3HABATENIbHbIE YHHMBEpCAJbHbIE y4yeOHbIE NEHCTBHSA, KOMMYHHKAaTHBHbIE YHHBEpPCAJIbHBIE YyueOHbIE
NeNCTBUS, PETyJIATUBHbBIE YHUBEPCAJIbHbIE yUeOHbIE JeHCTBUS.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YU4eOHbIC el CTBUS

ba3oBble JlornyecKkue AeicTBHA:

® BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKN O0BEKTOB (SIBJICHMUIA);

® yCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JUIsl 0000IEHUSI U CPAaBHEHUS;

® BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B paCCMAaTPUBAEMBIX (aKkTax, JaHHBIX U HAOIIOIEHUSAX, OTHOCAUINXCS K (PU3MUECKUM SBIICHUSM;

® BBISIBJISATh IPUYMHHO-CJIE/ICTBEHHBIE CBA3H NMPHU M3y4eHUU (PU3NYECKHUX SBICHUN M MPOLIECCOB, JeNaTh BBIBOJBI C UCIOJIb30BAHUEM JECTYKTUBHBIX U
MHAYKTHUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3X (PU3NUECKUX BEJTMYNH;

® CaMOCTOSITENIBHO BBIOMpaTh croco0 pemeHus ydeOHOl ¢u3nyeckoil 3anaduu (CpaBHEHHE HECKOJIbKHMX BapUaHTOB peEIIeHMs, BBHIOOp Hauboiee
MOJIXOJIALIETO C YUETOM CAMOCTOSTENBHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebCKue AeHCTBHA:

® IICTI0JIb30BAaTh BOIIPOCHI KAK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,



® [IPOBOJIMTH IO CAMOCTOSITEIbBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIN (DU3MYECKUN DKCIIEPUMEHT, HEOOJBINOE HCCIeAOBaHHE (PU3HUECKOTO
SIBJICHUS;

® OIICHUBATh HA IPUMEHUMOCTH H JOCTOBEPHOCTH HH(POPMAITUIO, TIOTYYSCHHYIO B X0JI€ UCCIICIOBAHUS WU SKCIICPUMEHTA,
® CaMOCTOSITENIEHO (POPMYIIMPOBATH 0000IIEHHUS ¥ BBIBOBI IO Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHYS, OTIBITA, HCCIICOBAHUS;

® [IPOTHO3UPOBATh BO3MOXKHOE JajibHEMIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKKE BBLIBUraTh IMPEANOJIIOKEHUS 00 MX pPa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PatGora ¢ undopmanmeii:

® IPUMEHSATH Pa3IMYHbIE METOJbI, HHCTPYMEHTHI M 3allpOChl MPU MOUCKE M OTOOpe MH(POPMALUHU WM JAHHBIX C YYETOM IPEUIOKEHHOW y4eOHOM
busnueckoii 3a1auu;

® AHAJTM3MPOBATh, CACTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH()OPMAIIHIO Pa3IMYHBIX BUIOB U (OPM MIPEICTABICHHUS;

® CAMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (hOpMy TpeAcTaBiIeHUs MH(DOpMAIMK ¥ WILTIOCTPUPOBATH pPEIIaeMbIe 3a/Ja4l HECIOKHBIMH CXEMaMH,
auarpamMMmaMH, HHOM rpadukoil 1 uX KOMOMHAIMSIMH.

KomMMyHuKaTHBHBbIe yHHBepcaJlbHble Y4eOHbIe JelcTBHA:

®B X0JI¢ 00CYXJAeHUSI YUeOHOr0 MaTepuasa, pe3yibTaToB JJa0OPaTOPHBIX padOT M MPOEKTOB 3a7aBaTh BOMPOCKHI MO CYIIECTBY OOCYXIAEMON TEMBI U
BBICKa3bIBaTh HJIEH, HAIICJICHHBIC HA PEIICHUE 3a/1a41 U TOJIEpKaHHe OJIar0)KenaTeIbHOCTH OOIICHUS;

® COIOCTABJIATh CBOM CYXKACHUS C CY)KICHUAMU JPYIHX YYaCTHUKOB JUaiora, OOHapyKMBaTh pa3jIMyle U CXOJCTBO MO3ULINH;

® BEIPA)XKaTh CBOIO TOUYKY 3PEHMSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

® [TyOJINYHO NMPEICTABIATH PE3YJIbTAThl BBIOIHEHHOTO (PU3MUYECKOT0 OMbITa (SKCIIEPUMEHTA, UCCIIeI0BaHUs, TIPOEKTA);

® IOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ MHIMBHIyaIbHON pabOTHI P pEIIEHNH KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

® IPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPTaHW30BBIBATH JCHCTBHUS MO €€ OCTIKEHHUIO: paclpeleNsTb pPOJid, OOCYKIAaTh MPOIECCHl
pe3yNbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

® BHIMOJIHATEH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOI'O Pe3ysbTaTa 110 CBOEMY HAIIPABICHUIO M KOOPIAUHHUPYS CBOM JAECHCTBHS C IPYTMMHU WEHAMU
KOMaH/Ibl;

® OIICHWBATh KAYECTBO CBOETO BKJIAJa B OOIIHIA TPOAYKT IO KPUTEPHUSAM, CAMOCTOSTEITFHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aHMO/ICHCTBHSL.

PerynsiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA

Camoopranuszaumus:



® BEISIBIISIT MPOOJIEMBI B )KH3HEHHBIX M YYCOHBIX CHTYALIUAX, TPEOYIOIIMX JIJIs peiieHus (PU3MISCKIX 3HAHHIA;

® OPUCHTHUPOBATHCS B PA3IMYHBIX TIOJIX0/IaX MIPUHATHUS PEIICHUH (MHAUBUIYATBHOE, IPUHATHE PEIICHHS B TPYIIIE, IPHUHATUE PEIICHUH TPYIIITON );

® CAMOCTOSITEIIFHO COCTABIISATh aJITOPUTM pEIICHUsT (PU3MUYECKOW 3a/laud WM TUTaHA WCCIICAOBAHMS C YYETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH TPeIaracMble BAPUAHTHI PEIICHUIA,

e 7ie)1aTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

® J]aBaTh aJICKBATHYIO OIICHKY CHTYallMU M MPeIaraTh IUiaH ¢€ N3MEHCHUS;

® 00BSACHATH IPUUUHBI JOCTUKEHUS (HEJOCTUKEHMSI) PE3YIbTATOB JEATEIIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

¢ BHOCUTb KOPPEKTHUBLI B ACATCIIbBHOCTD (B TOM YHCJIC B X0 BBIIIOJIHCHUSA (1)I/I3I/I‘I€CKOFO HUCCIICA0OBAaHUA NN HpOGKTa) Ha OCHOBE HOBBIX O6CTOHT€HBCTB,
N3MCHUBIINXCA CI/ITyaIII/If/'I, YCTAaHOBJICHHBIX OHII/I6OK, BO3HUKIIIUX prI[HOCTCI;'I;

® OIICHUBATh COOTBETCTBHE PE3YJIbTaTa LIEJIA U YCIOBHUSIM;

® CTaBHUTH ceOs1 HA MECTO JIPYroro YejIoBeKa B XOJI€ CIIOPa WK JUCKYCCUU HAa HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYTOro;

® [IPU3HABATh CBOE MPABO HA OMIMOKY MPH PEIICHUN GU3NUYCCKUX 3a/1a4 WK B YTBEPIKICHUSAX HA HAYYHBIC TEMbI U TAKOE YK€ IIPABO JIPYTOTO.

INPEAMETHBIE PE3YJIBTATbBI

K koHIly 00y4eHus B 7 Kjacce npeAMETHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Y 00YHAIOLINXCS YMEHHIM:

® ICTIOJIH30BATh MOHATHUS: U3NYECKHE U XUMHUYECKHE SIBIICHUS, HAOIIOIEHHIE, SKCIIEPUMEHT, MOJIENb, THITOTE3a, CAUHHUIIB (PU3MUECKIX BEJIHMYUH, aTOM,
MOJIEKYyJla, arperaTHbleé COCTOSHHUS BellecTBa (TBEPAOE, JKUAKOE, Tra3000pa3HOE), MEXaHM4YeCKoe JBMKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MIPSIMOJIMHEITHOE ), TPACKTOPHUSI, pABHOCHCTBYIOIIAs cuia, nedopmarus (yrnpyrasl, iiacTu4eckas ), HeBECOMOCTh, COOOIIAIOIINUECS COCY/IbI;

epa3nuuath sBieHUA (Auddysus, TemIoBoe MABMKEHHE YAaCTHUI[ BEIIECTBA, PABHOMEPHOE MABWKCHHE, HEPABHOMEPHOE IBHKCHHE, HHEpIHS,
B3aMIMOJICHICTBUE Tell, paBHOBECHE TBEPIBIX TEN C 3aKPEIJIEHHOW OCBIO BpalleHHs, Tepeaada IaBlIeHUS TBEPABIMU TEIaMU, XUAKOCTSIMH M Ta3aMu,
aTMocepHOE [aBJIICHWE, TUIABAaHWE TEJ, TPEBPANICHUS MEXaHWYECKOW OSHEPTHH) [0 ONMCAHWI0 WX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEeMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

® pacro3HaBaTh TPOSIBIICHHE HM3YyYCHHBIX (PU3MYECKUX SIBICHUH B OKPYXAlOIIeM MHpE, B TOM YHCiIe (U3NYECKHE SIBICHHUS B TPUPOJEC: MPUMEPHI
JBYDKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU B KHBOW M HEXKUBOW TPUPOJIC, IEHCTBHE CHUJIBI TPEHUS B MPHUPOJIE U TEXHHKE, BIMSHUE aTMOC(HEPHOTO JaBICHUS HA
KUBOW OpraHu3M, IJIaBaHUE PHIO, phIYard B Telle YEeTOBEKa, MPU 3TOM MEPEeBOAMTH MPAKTUUYECKYIO 3a7auy B Y4eOHYIO, BBIICISTH CYIIECTBEHHBIE CBONCTBA
(npu3HaKy) PU3NUECKUX SIBICHUIA;

® OTIMCHIBATh M3yYCHHBIC CBOMCTBA TeN U (PU3MUECKUE SIBICHUS, UCTIONB3Yysl (U3NUYECKUE BETUIHHEI (Macca, 00bEM, IIIOTHOCTH BEUIECTBA, BPEMS, MYTh,
CKOpPOCTbh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHJIa TPEHHUS, AaBlieHUe (TBEPAOTO Tela, JKUIKOCTH, ra3a), BRITAIKMBAIOIIAS CUJIa,



MexaHuuyeckas paboTa, MOITHOCTh, IUIEYO CUJIbl, MOMEHT CUJIbl, KOO (ULUEHT MOJIE3HOT0 ACHCTBUS MEXaHU3MOB, KWHETHYECKAsl U MOTEHIMAIbHAs YHEPIHs),
IpU OMHCAHUM TNPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCHOJIB3YEMBIX BEIMYMH, WX OOO3HAUYEHUS U EeIWHUIBI (U3NYECKUX BEJIWYHMH, HAXOIUThH
(dbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C APYTUMHU BEIUYUHAMU, CTPOUTH rpaUKu U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKUE SBICHHUS U MPOILECCHI, UCIONB3Ys MpaBHia CIOKEHHs Cuil (BIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MPaBUJIO paBHOBECHUS pbldara (0JI0Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOH PHEPruu, MpH 3TOM
JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aMKCHIBATh €r0 MATEMaTUYECKOE BHIPAKEHUE;

® O0BSCHATD (PU3NYECKUE SIBICHUS, MPOIECCH W CBOMCTBAa TeNl, B TOM YHCIE€ M B KOHTEKCTE CHTyallMd NPaKTHKOOPUEHTHPOBAHHOTO XapakTepa:
BBISIBIISITH TIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE M3 1—2 JIOTMYECKUX IIaroB ¢ OMOpOoW Ha 1—2 M3y4eHHBIX CBOMCTBA (M3NYECKUX SIBICHHIA,
(bu3MYeCKUX 3aKOHA WU 3aKOHOMEPHOCTH;

epemarb pacu€THhIE 3a7auu B 1—2 NMEHCTBUSA, UCHOIB3YS 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE (DU3MUYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJauM 3allMCBhIBaTh KPAaTKOE YCJIOBUE, IMOACTABIATH (PU3MUECKUE BEIMYMHBI B (OPMYIBI M TPOBOJUTH PAcu€Thl, HAXOIUTHh CIIPABOYHBIC JaHHBIC,
HE0oOXOIUMBIE I PEIlIeHHUs 3314, OLICHUBATh PEATMCTUYHOCTD MOTYYSHHON (PU3NYECKON BETUUHHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIINTh MHPU MOMOIIM (DU3WYECKHX METOAOB, B ONHMCAHUHM HCCICIOBAHUS BBLICISATH IPOBEPSEMOE
MPENoiIoKeHne (THIOTe3y), pa3fiudyaTh W WHTEPIPETHPOBATH TONYYEHHBIH pe3yiabTaT, HAXOJUTh OIMMOKH B XOJ€ OIBITA, JeNaTh BBIBOJBI IO €ro
pe3yibTaram;

® [IPOBOJIUTH OIIBITHI 110 HAOIIOACHUIO (PU3HYECKUX SBICHUNA WM (PU3UIECKUX CBOMCTB Tel: ()OPMYITHPOBATH MTPOBEPSIEMBIE MPENITOI0KEHHS, COONPATh
YCTaHOBKY U3 TIPEJIOKEHHOTO 000PYAOBaHMSI, 3aITMCHIBATH XOJI OIBITA M (DOPMYITHUPOBATH BBIBOIBI;

® BHIMOJIHATH MPSIMbIE U3MEPEHUsS] PACCTOSHUS, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U TEMIEepaTyphl ¢ MCIOJIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX
MPpUOOPOB, 3aMKCHIBATH MTOKA3aHUsI TPUOOPOB C YUETOM 3aJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

® [IPOBOJIUTH HCCIIEIOBAaHME 3aBUCHUMOCTH OJHOM (U3MYECKOHl BENMYMHBI OT JPYroil ¢ MCHOJIb30BAHWMEM MHPSAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH
PaBHOMEPHO JIBUXKYILEroCs Tejla OT BPEMEHHU IBIKEHUS Teja, CUIIbI TPEHHsI CKOJBKEHHs OT Beca Tenla, KadecTBa OOpaOOTKM IMOBEPXHOCTEH Tea |
HE3aBUCHMOCTH CHJIBI TPEHHSI OT IUIOIIAAM CONMPHUKOCHOBEHHS TEN, CHJIBl YIPYTOCTH OT YAJWUHEHUS TIPYKHHBI, BBITAJKUBAIOMICH CHIBI OT 00BEMa
NOTpYKEHHON YaCTH TeJa U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUH MIaBaHUs
TeJI, YCIOBUH paBHOBECHS pbluara U 0JIOKOB), yIaCTBOBATh B IUNITAHMPOBAHWHU YI€OHOTO UCCIIEIOBAHUS, COOMPATh YCTAHOBKY W BBHIITOJIHITH U3MEPEHUS, CICITyS
MPEUIOKEHHOMY IIaHy, (PUKCUPOBATh Pe3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYMH B BHUJE MPEAJIOKEHHBIX TAOMUI] M TpaduKoB, AenaTh
BBIBOJIBI TI0 PE3yJIbTaTaM UCCIIETOBAHHS;

® [IPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BETUYMH (IUIOTHOCTH BEUIECTBA JKUAKOCTH M TBEPJOIrO TeNa, CHJIa TPEHUS CKOJIbKEHHS, JTaBICHUE
BO3/yXa, BBHITAJIKUBAIOLIAs CHJIA, NEHCTBYIOIIAs Ha MOTPYXEHHOE B JKUAKOCTh TENO, KOAPPHUIMEHT MOJIE3HOTO ACUCTBUS MPOCTHIX MEXAaHU3MOB), CIEys
MPEUIOKEHHONW MHCTPYKITUH: TIPH BBITIOJTHEHUN U3MEPEHUN COOMpaTh SKCIIEPUMEHTAFHYIO YCTAHOBKY M BBIUMCIIATH 3HAYEHUE HCKOMOHW BEJIMYHHEI,

e cOOIIIOIATh MPaBHJIa TEXHUKH O€30MIaCHOCTH MPH paboTe ¢ J1a00paTOpHBIM 000PYI0OBAHUEM;

® yKa3bIBaTh NMPUHILMIIEI ASHCTBUS MPUOOPOB U TEXHUYECKUX YCTPONCTB: BECHI, TEPMOMETP, JTUHAMOMETP, COOOIIAIONINECS COCYIbl, OapOMeTp, phluar,
TIOJIBMKHBIM U HETIOABWKHBIHN OJIOK, HAKJIOHHAS TNIOCKOCTD;



® XapaKTepu30BaTh MPUHLMUIIBI IEHCTBHUS MU3YyYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOWCTB C ONOPOI Ha MX OmMcaHus (B TOM YHCIE: MOJIIMITHUKY,
YCTPOMCTBO BOJOINPOBOJA, THAPABINYECKUNA MPECcc, MAaHOMETP, BBICOTOMEp, HOPIIHEBOW HAcOC, apeoOMETp), UCIOJb3ysl 3HaHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUI U HEOOXOMMbIe (PU3MYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOAUTEL NPUMEPHI (HAXOAUTh MH(POPMALHUIO O MPUMEpax) INPaKTUYECKOTO HCIOJIb30BAHUSA (PU3MUYECKUX 3HAHUN B IOBCEAHEBHOM >KHU3HU JUIS
obecriedeHus: 6€3011aCHOCTH MPHU OOpaIleHUuH ¢ MpUOopaMu U TEXHUYECKUMHU YCTPOHCTBaMH, COXPaHEHUS 30POBbs U COOJIIOJICHHUS] HOPM SKOJOTHYECKOrO
MOBEICHUS B OKPYKAIOLIEH CPELE;

® OCYILIECTBJIATH OTOOpP UCTOYHUKOB MH(popMau B MIHTepHETE B COOTBETCTBHM C 33JaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIUXCS 3HAaHUN U
yTEéM CpaBHEHHUS PA3JIUYHBIX HICTOUHUKOB BBLAEISATH HHPOPMALIHIO, KOTOPAs SIBJIAETCS IPOTUBOPEUNBOM MIIM MOKET OBITh HEZJOCTOBEPHOM;

® ICTIOJIH30BATH MPH BBIMOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYIISIPHYIO JTUTEPATypy (HPU3HUYECKOTO COIEPKaHMs, CIIPABOYHBIE MAaTEPUAIIbI, PECypCHI
cetu MHTEpHET, BIageTh NpuéMaMu KOHCTIEKTHPOBAHMSI TEKCTA, TpeoOpa3oBaHus HH(PpOPMAIUH U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIE KpAaTKUE MHCbMEHHBIE U YCTHbIE COOOLICHHUS Ha OCHOBE 2—3 MCTOYHHUKOB MH(pOpMaLMU (PU3MUYECKOIO COAEPKAHUs, B TOM
quciae MyOJIMYHO JeNaTh KpaTKUEe COOOLICHHS O pe3yiabTaTax MPOEKTOB MM YYeOHBIX HCCIENOBAHWN, MPHU 3TOM TPAMOTHO HCIIOJIB30BaTh W3y4YeHHBIN
NOHATUIHBIN annapaT Kypca (PU3HKH, COIPOBOKAATh BBICTYIUIEHUE NTPE3EHTaLUEH;

® [Ip1 BHINIOJHEHUH Y4€OHBIX MMPOEKTOB M UCCIIEIOBAaHUI pacrpeesiTh 005S3aHHOCTH B TPYIIE B COOTBETCTBUU C NOCTABJIECHHBIMU 3aJjauaMu, CJIEIUTh
3a BBINOJHEHHEM IUIaHA JAEUCTBUM, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJAJ B JI€ATEIbHOCTh TPYIIIBI, BEICTpAaUBaTh KOMMYHHUKAaTHBHOE B3aUMOJICICTBHE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K koH1y 00y4yenus B 8 kJiacce rnpeiMeTHbIE pe3ysbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTh Y 00YUarOIIUXCS YMEHU:

® [ICII0JIb30BATh MOHATHUSA: Macca U pa3Mephl MOJIEKYJI, TEIJIOBOE JBUKEHHE aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEILECTBA, KPUCTAIIINYECKUE U
amMop(QHbIe TeJa, HACBIIIEHHbIM M HEHACHIIIEHHBIH MMap, BIAXKHOCTh BO3/yXa, TEMIIepaTypa, BHYTPEHHsSS SHEPIHs, TEIUIOBOW JBUTAaTellb, 3JIEMEHTaPHBIN
ANEKTPUYECKUH 3apsi]l, SIEKTPUUECKOE T10JI€, TPOBOJHUKHU U IUIIEKTPUKH, TOCTOSSHHBINA JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;

® pa3MyaTh SABJIECHUS (TEIUIOBOE pacUIMpeHHe U CKaTHe, Telulolepenayda, TEIJIOBOe paBHOBECHE, CMauMBaHHE, KalWJUIPHBIE SBJICHUS, UCIIAPEHUE,
KOHJICHCAllUs, IUIaBJIEHUE, KpUCTaUIN3alus (OTBEpAEBAHUE), KUIIEHHE, TeIulonepeaayda (TeIIonpoBOIHOCTb, KOHBEKIMS, U3JIyUYEHHUE), MIEKTpU3aLus Tell,
B3alMO/ICIICTBHUE 3apsA0B, IEHCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICIICTBIE MarHUTOB, JEMCTBHE MAarHUTHOTO MOJISl HA MMPOBOJHUK C
TOKOM, JIEKTPOMAarHUTHAs MHIYKIIKSA) 110 OMUCAHUIO UX XapaKTePHBIX CBOMCTB U HA OCHOBE OINBITOB, IEMOHCTPUPYIOIIMUX JJTaHHOE (PH3UUECKOE SIBIICHUE,

® pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3UUECKHUX SBJICHUM B OKPY)KAIOIIEM MHUpPE, B TOM 4ucie (pU3NUYECKHe SBJIEHUS B MPUPOJE: OBEPXHOCTHOE
HaTSUKEHHME U KalWUIApHBIE SBJIEHUS B MPUPOJIE, KPUCTALIbI B Mpupoje, usnydenue CounHia, 3aMep3aHue BoJ0EMOB, MOpCKHUE Opu3bl, 00pa3oBaHuE POCHI,
TyMaHa, MHes, CHera, J3JIeKTpHYeCKHe SIBJICHHS B aTMocdepe, AJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE TMojie 3emiu, Apeid MOoICcoB, pOib
MarHMTHOTO TOJISL JJIs KU3HU Ha 3eMJie, MOJISIPHOE CHUSHUE, IPU 3TOM MEPEBOIUTh MPAKTUUYECKYIO 33aJauy B yueOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKu) PU3NYECKUX SIBICHUM;

® OIUCHIBATH U3YYEHHBIE CBOMCTBA TENl U (PU3UYECKUE SIBICHUS, UCIOB3Ys (PU3MUECKUE BEIMUYMHBI (TeMIepaTypa, BHYTPEHHsS YHEPIUs, KOJIUYECTBO
TEIUIOTHI, Y/€IbHAs TEIUIOEMKOCTh BEIECTBA, YAEIbHAs TEIUIOTA IJIaBJICHUs, YAeIbHas TEIUIOTa MapooOpa3oBaHus, yAeldbHas TEIUIOTa CrOpaHUs TOILIUBA,
KO3 (HUIMUEHT TIOJIE3HOTO JEHCTBUS TEMJIOBOM MAIIMHBI, OTHOCHUTENbHAS BIAXHOCTH BO3JyXa, JJIEKTPHUUECKUH 3apsa, CHIIa TOKa, SJICKTPUYECKOe



HanpsKeHHe, CONPOTUBIIEHUE IPOBOJHHKA, YIECIbHOE CONPOTHUBIEHHE BEILECTBA, pabOTa U MOLIHOCTh 3JIEKTPUYECKOro TOKA), IPU OMHCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI UCIOJIBb3YEeMbIX BEJIHYMH, 0003HAUCHHS W €IUHUIBI (PU3MUECKUX BEIWYHMH, HAXOIUTH (DOPMYJIbI, CBS3BIBAIOLINE TaHHYIO
(bu3NYECKyr0 BEIMUMHY C IPYTMMHU BEJIMYMHAMU, CTPOUTH IPa(UKN N3yUEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIIMYMH;

® XapaKTepu30BaTh CBOICTBA Tell, PU3NUECKUE SBICHUS U MPOIIECCHI, UCTIONb3Ysl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO -KHHETUYECKON TEOPUU CTPOCHUS
BELIECTBA, PUHIUI CYNEPIO3ULMH MOJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma ais ydacTka uenu, 3akoH /xoynsa—Jlenua,
3aKOH COXPaHEHUs SHEPruu, IIPU ITOM J1aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMIUCHIBATh €T0 MATEMAaTHUECKOE BbIPAXKECHUE;

® O0BSCHATD (PU3MUECKUE MPOIECCH M CBOWMCTBA TEJN, B TOM YHCIEC M B KOHTEKCTE€ CHTYallMi MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH
MIPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHNE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3ydeHHBIX CBOMCTBA (PM3UUECKUX SIBICHUH, (PU3HMUECKIX
3aKOHOB MJIM 3aKOHOMEpPHOCTEH;

epemarb pacuéTHBIE 3a7auu B 2—3 NEHCTBHUS, UCIOJIB3YsS 3aKOHBI U (HOPMYJIBI, CBSA3BIBAIOIINE (PU3MUYECKHE BEMYMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJla4yM 3allMChIBaTh KPaTKOE YCJIOBUE, BBISBIATh HEAOCTATOK JAHHBIX JJISl PELLIEHUS 3a/lauM, BBIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JJIsl €€ pellIeHus,
IIPOBOJIUTH Pacuy€Thl U CPABHUBATH MOJIYYEHHOE 3HaUeHUe (PU3MUeCcKOl BEIMYMHBI C U3BECTHBIMH JaHHBIMH;

® pacro3HaBaTh MPOOIEMBI, KOTOPBIE MOXHO PEHIMThH PU TOMOIIHN (PU3HUECKUX METOAOB, HCIIOIB3YsI ONMCAHNE HCCIEIOBAHNUS, BBIACISATH IPOBEPSIEMOE
MIPEII0JIOKEHNE, OLIEHUBATh IPABUIIBHOCTD MOPSI/IKA TPOBEICHUS UCCIIEOBAHMUS, I€NaTh BHIBOJIBI;

® [IPOBOJIUTH OMBITHI O HAOIIOACHNIO (PU3NYECKUX SIBICHUHN MIN (PU3MUECKUX CBOMCTB Tell (KamWJUIApHBIE SIBIEHUS, 3aBUCUMOCTD JAaBJICHHS BO3yXa OT
ero o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECca OCTHIBAHUS U HAarpeBaHMs MPHU W3IYYSHUHU OT I[BETa M3JIydaroulel (Moriomaroieil) HoBepXHOCTH, CKOPOCTh
MCHIApEHHUs BOJIbI OT TEMIIEPATYpPbl KUAKOCTH U IUIOMIAN €€ MOBEPXHOCTH, SJIEKTPU3ALMs TE1 U B3aUMOJICHCTBUE AIEKTPUUYECKUX 3apsiioB, B3aUMOIEHCTBHE
MOCTOSIHHBIX MAarHUTOB, BH3yaJlM3alldsi MAarHUTHBIX TI0JIEH IOCTOSHHBIX MAarHuTOB, JEHCTBHS MAarHUTHOTO IOJIi HAa NPOBOJHHK C TOKOM, CBOMCTBa
AJIEKTPOMAarHuTa, CBOMCTBA DSJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OPMYyJIHMPOBATh MPOBEPSIEMbIE MPEAINOJIOKEHHS, COOMpPaTh YCTAHOBKY U3
MIPEUI0KEHHOT0 000PYA0BaHUS, OMMCHIBATH X0 ONbITa U (POPMYJIUPOBATH BHIBOJIBI;

® BBINIOJIHATE MPSAMBIE M3MEPEHUs TEeMIEpaTypbl, OTHOCUTEIbHON BIAXKHOCTU BO3[yXa, CHUJIbl TOKA, HAMPSIKEHHS] C MCIOJb30BAaHHEM aHaJIOTOBBIX
puOOPOB U TaTYNKOB (PU3UUECKUX BEITMUUH, CPABHUBATH PE3YIbTAThl H3MEPEHUH C YUETOM 331aHHOM aOCOIIOTHOM MOTPEIIHOCTH;

® [I[POBOJIUTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJIHOM (PHU3MYECKON BENWYMHBI OT JAPYroil € HCHOJb30BAHMEM NPSIMBIX H3MEpPEHUN (3aBUCUMOCTH
COINPOTHUBIICHUS MMPOBOJHUKA OT €ro JUIMHBI, IUIOHIAN MONEPEYHOr0 CEUYEHUsl U YIENbHOIO CONPOTUBIIEHMS BEIIeCTBAa MPOBOJHUKA, CHIIBI TOKA, UIYLIETO
yepe3 MPOBOJHUK, OT HANpsDKEHHs Ha MPOBOAHMKE, HCCIIEJOBAHUE MOCIENOBATEIbHOTO M MapaljIeIbHOTO COEIMHEHWH NPOBOJHUKOB): IUIAHHUPOBATH
UCCIIeIOBaHKe, COOMpaTh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, ClIeAys MPEATI0KEHHOMY IJIaHy, (PUKCHUPOBATh PE3yIbTAaThl MOJYYEHHOM 3aBUCUMOCTHU B BHJIE
TabIUI ¥ TpaUKOB, AETaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;

® [IPOBOJIUTh KOCBEHHbIE M3MepeHUsl (U3NYECKUX BENUYHMH (yIeNbHAas TEMJIO0EMKOCTh BEIIECTBA, CONPOTUBIECHUE MPOBOJHUKA, paboTa M MOIIHOCTh
ANIEKTPUYECKOTO TOKA): MJIAHUPOBATh M3MEPEHHs], COOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYS MPEIOKEHHOW MHCTPYKIIMH, U BBIYUCISTH 3HAUECHUE
BEJIMYMHBI;

¢ COOJTIOIATh MPAaBIIIA TEXHUKH 0€30MMaCHOCTH TIPH padboTe ¢ JabopaTOpHBIM 000PYI0BAaHUEM;



® XapaKTepu30BaTh MPUHLUIBI ACHCTBHS HM3Y4YEHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOWCTB C OHNOpPOH Ha MX ONHMCAaHUA (B TOM 4YHUCIE: cHCTeMa
OTOIUICHUsI JIOMOB, TMIPOMETp, MapoBas TypOMHA, aMIepMeTp, BOJIBTMETP, CUYETUMK HIIEKTPUUECKOW SHEPrHM, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPOIIPHOOPHI (IPUMEPHI), FTEKTPUIECKUE TTPETOXPAHUTEINH, STCKTPOMATHHT, 3JICKTPOIBUTATENb TIOCTOSIHHOTO TOKA), UCTIOJIb3Yys 3HAHUS
0 CBOMCTBaX (PM3NYECKUX SIBICHUM U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HM3MEPHUTEIbHBIC MPUOOPHI MO CXEMaM M CXEMATUYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETD,
TEPMOC, IICUXPOMETp, THIPOMETpP, JIBUraTellb BHYTPEHHETO CrOpaHus, DSJEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl DJJEKTPUYECKHX LEened ¢
MI0CJIe/I0BATENbHBIM U NapajljieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETei;

® IPUBOANUTH MPHUMEPHI (HAXOIUTh MH(POPMALHUIO O MPHMEpax) MPAKTUYECKOTO HCIONB30BAHUA (PU3UYECKUX 3HAHWHA B MOBCEJHEBHON XHU3HH IS
obecriedeHrs: OE30MaCHOCTH MPH OOpaIIeHUH ¢ MPHOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 30POBbS U COONIOJICHHSI HOPM SKOJIOTHYECKOTO
IIOBE/ICHUS B OKPYXXaIOLIEH Cpene;

® OCYILIECTBIISATh MMOUCK MH(pOpMAIK (HU3NIECKOTO conepkaHus B MiHTepHeTe, Ha OCHOBE MMEIOIINXCS 3HAHUW M MTyTEM CPaBHEHUS JIOTIOTHUTEIBHBIX
MCTOYHUKOB BBIJCISATH HH()OPMAINIO, KOTOPAst ABISETCS MPOTHBOPEYMBON HIIM MOXKET OBITh HEJIOCTOBEPHOI;

® 1ICTI0JIb30BATh MPH BBINOJHEHUH YYEOHBIX 33aJjaHUN HAayYHO-IOMYJIIPHYIO JIUTEPaTypy (PU3NYECKOrO COAEpKaHUs, CIIPaBOYHbIE MaTepHallbl, PECYpChl
cetu HTepHeT, BiaseTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HH(YOPMALIUY U3 OJTHOM 3HAKOBOM CHCTEMBI B JPYTYIO;

®Co3/1aBaTh COOCTBEHHbIE IHUCBMEHHbIE W KpaTKUe YCTHBbIE COOOIIeHUs, 0000mas HWH(GOpPMAIMIO W3 HECKOJbKUX MCTOYHHKOB (DU3MYECKOTO
COJIepKaHus, B TOM 4YHCJIEe MYOJMYHO TMPEJCTAaBIATh PE3yJabTaThl MPOEKTHOW HMIIM MCCIENOBATENbCKOM NEsATEIbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
M3Y4YEHHBIN MOHATUIHBIN anmnapaT Kypca GU3UKH, COPOBOKIATh BHICTYIIJIEHUE MPE3EHTaUEN;

®IIpU BBIOJHEHUU YYEOHBIX MPOEKTOB U MCCIENOBAaHUN (DU3NYECKHX MPOLECCOB pacIlpelesiaTh OO0S3aHHOCTH B TpYIIE B COOTBETCTBHM C
MIOCTaBJIIEHHBIMU 3a/1a4aMH, CIEIUTh 32 BBIIOJHEHUEM IIJIaHa JAEHCTBUM U KOPPEKTUPOBATh €ro, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJAJl B J€ATEIbHOCTD
IpyMIbl, BBICTpauBaTh KOMMYHUKAaTHBHOE B3aUMOJIEHCTBUE, MPOSIBIISISI TOTOBHOCTH pa3peliaTh KOHQIUKTHI.

K koHIly 00yueHus B 9 kjacce npeaMeTHbIE pe3ysIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Y 00YHAIOLINXCS YMEHHIMA:

® [ICII0JIb30BaTh MOHATHS: CHUCTEMa OTCYETa, MaTepuaibHasi TOUYKa, TPAEKTOPUsI, OTHOCUTEIILHOCTh MEXaHMYECKOI0 JABMKEHHUS, Aedopmarus (ynpyras,
IJIaCTUYECKas), TPEHHUE, IEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, LIEHTP TSHKECTH, a0COIIOTHO TBEPJOE TENO, LIEHTP TSKECTH TBEPAOTO
TeNa, paBHOBECHE, MEXaHMUYECKHe KOJIeOaHUs U BOJHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPHI UCITYCKAaHUS U TOTJIONICHHUS, anb(a, 6eTa- U raMMa-u3JIydeHus, H30TOIbI, IepHasi YHEPreTHKa;

® pa3/IMyaTh SABJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBUKEHUE, pABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE MajIeHNe
TeJ, PaBHOMEPHOE JIBKEHHME MO OKPYKHOCTH, B3aUMOJCWCTBUE TEJ, PEAKTHBHOE JBI)KEHHUE, KoyeOaTelbHOe IBMKEHUE (3aTyXalollhe M BBIHYXEHHbIE
Kose0aHus), pe30HaHC, BOJTHOBOE JBUKEHHE, OTPaKEHUE 3BYKa, MPSIMOIMHEHHOE pacpoCcCTpaHEHHE, OTPaKEHUE U MPETOMIICHHE CBETa, IIOJTHOE BHYTPEHHEE
OTpaKCHHE CBETa, pPa3JIOKEHHEe OEJoro cBeTa B CHEKTP M CIOKEHHE CIEKTPaJbHBIX I[BETOB, IHCIIEPCHUS CBETA, €CTECTBEHHAs pPaJHOAaKTUBHOCTb,
BO3HUKHOBEHUE JIMHEWYATOr0 CHEKTPa M3JIy4eHHsI) IO OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIUX AAHHOE (QU3NYECKOE
SIBJICHUE;



® pacro3HaBaTh NPOSBICHUE W3YYCHHBIX (PU3MUECKUX SBICHUN B OKpYXaromeMmM Mupe (B TOM 4uciie (pU3MUECKUE SBICHHS B TPUPOC: MPHUIUBBI U
OTJMBBI, ABIMKeHHE TulaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE JIBUKCHHUE JKUBBIX OPraHW3MOB, BOCIPHATHE 3BYKOB JXHBOTHBIMH, 3EMIJICTPSICEHUE,
CeiCMHYECKHE BOJIHBI, IIyHaMH, 9XO, I[BETa TeJ, ONTHYECKHE SIBIICHUS B TPUPOJE, OUOIIOTMYECKOE IEHCTBHE BHAUMOTO, YIbTPadUOIIETOBOTO U
PEHTICHOBCKOTO H3IIyYCHHI, €CTECTBCHHBIH PaJMOAKTUBHBIA (DOH, KOCMHYECKHE Jy4YH, PATUOAKTUBHOE HW3JIYYCHHE MPUPOJHBIX MHHEPAIIOB, JCHCTBUE
PaIMOAKTUBHBIX M3JIYYCHUW Ha OpPTaHW3M YEJOBEKa), MPU ITOM IMEPEBOJIUTH MPAKTHYECKYIO 3a/ady B Y4eOHYIO, BBIICTSATH CYIISCTBEHHBIC CBOMCTBA
(npu3Haku) PU3NYECKUX SBICHUM;

® OIMCHIBATh M3yYEHHBIC CBOMCTBA TeNl W (DM3WYCCKHE SIBJICHHS, WCIOB3ys (DU3MYECKHE BEIMYMHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tella IPHU
HEPaBHOMEPHOM JIBFDKCHUH, YCKOPEHHUE, MepeMeIleHre, MyTh, yII0oBas CKOPOCTh, CHJIa TPECHHS, CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO
NaJICHUs, BEC Tella, MMITYJIC TeJla, UMITYJIbC CHIIBI, MEXaHW4YecKas paboTa U MOIIHOCTb, TOTEHIMAIbHAS SHEPTHS TeJIa, IIOAHIATOTO HaJl TOBEPXHOCTBIO 3EMJIH,
MOTCHIMATbHAS YHEPrUs CXKATOH MPYXKUHBI, KMHETHUYECKAs SHEPTHUs, IMOJIHAS MEXaHWYecKas JHEepTHUs, MEepPHOoJ W YacToTa KoJeOaHWM, JUIMHA BOJHBI,
IPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, IOKa3aTeib IPEJIOMIICHUS CPENbl), NMPH OIMHMCAHUHM IPABHIBHO TPAKTOBATh (PH3MUECKUI CMBICI
MCIIOJIb3YEMBIX BEJIMYMH, 0003HAYCHUS U SAMHUIBI (PU3NICCKUX BEIMYMH, HAXOIUTH (JOPMYJIIBI, CBSI3bIBAIOIINE JAHHYIO (U3HUSCKYIO BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKH U3YUEHHBIX 3aBUCUMOCTEH (DU3MUYCCKUX BEIINYHH;

® XapaKTepU30BaTh CBOMCTBA TeJ, PUINUCCKUE SIBICHUS U TPOIECCHI, UCTIONB3YS 3aKOH COXPAHCHUS SHEPTHH, 3aKOH BCEMUPHOTO TSTOTCHHS, TIPUHITHIT
CYIICPTIO3UIINK CHJI, TIPUHIIUI OTHOCHTENbHOCTH ['amues, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAXKCHHS M TPEIOMIICHHS CBETa,
3aKOHBI COXPAaHEHHUS 3apsSA0BOTO U MACCOBOTO YHCEN MpPU SJEPHBIX pPEaKlUsAX, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMUCHIBATH €rO
MaTeMaTHYECKOE BBIPAKCHHUE;

® 00BACHATh (PU3NYECKUE TPOILIECCHl W CBOWCTBA TEN, B TOM YHCIE M B KOHTEKCTE€ CHUTYallMi MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIAroB C OMOPOii Ha 2—3 M3YYEHHBIX CBOWCTBA (DU3MUECKUX SBICHUH, PU3NIECKIX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e periaTh pacy€THbIC 3aa4n (ONUparoIIrecs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCMONB3Ys 3aKOHBI M (DOPMYIIBI, CBSI3bIBAIOIINE (DU3MUECKUE BEIUYNHBIL:
Ha OCHOBE aHajHM3a YCJIOBUS 3aJla4d 3alHCHIBATh KPATKOE YCJIOBUE, BBISBISITH HEJOCTAIONIUE WM M30BITOYHBIC JAaHHBIE, BEIOMpATh 3aKOHBI M (DOPMYIIHI,
HEOOXOIUMBIC JUTS PEIICHUS, IPOBOJINUTH PACYETHI M OIEHUBAThH PEATMCTHYHOCTD MOJIYUEHHOTO 3HAUYCHUS (DU3HUSCKON BEIIMIMHBL

® Pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIN (PU3UYECKUX METOO0B, UCIIONIB3Ys OMMCAHNUE UCCIICIOBAHMUS, BBIACISATH IPOBEPSIEMOE
MIPEIITOJIOKECHHE, OIICHUBATh NIPABMIILHOCTD MOPSJIKA MTPOBEICHUS UCCIICAOBAHNUS, ACJIaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YJIbTAThI HAOIOICHUH 1 OIBITOB;

® [IPOBOJIUTH OMBITHI TTO HAOMIOIEHUIO (DU3UUYECKUX SBICHUN MU (PU3NYECKUX CBONCTB Tel (M3y4eHHE BTOPOTO 3aKoHa HbpI0TOHA, 3aKOHA COXpaHEHUs
SHEPTUH, 3aBUCUMOCTh Mepuoja KojeOaHWW MPYKUHHOTO MasSTHHKA OT MAacChl Tpy3a M KECTKOCTU TMPYXUHBI U HE3aBUCHUMOCTh OT aMIUIATYJbI MallbIX
KoJIeOaHUH, TPSIMOJIMHEIHOE PACIIPOCTPAHEHUE CBETA, pasIoKeHHe OeIOro CBeTa B CIIEKTP, H3yUCHHE CBOMCTB M300paXeHUs B TUIOCKOM 3€pKajie M CBOWCTB
M300pakeHus TpeMeTa B CoOMparoliel JIMH3e, HaOMI0ACHUE CIUIOMIHBIX U JIMHEHYAThIX CHEKTPOB M3IYYCHHUS): CAMOCTOSTEIFHO COOMpATh YCTAaHOBKY W3
M30BITOYHOTO Ha0Opa 000PYIOBaHMUSI, OMTMCHIBATE X0/ OMBITA U €r0 PE3YNbTaThl, (HOPMYIUPOBATH BHIBOJIHI;

¢ [IPOBOJUTH TMPH HEOOXOAUMOCTH CEPHIO0 NPSIMBIX W3MEpPEHUH, Ompenenssi CpelHee 3Ha4ueHHe H3MepseMOil BelWduHbl (POKYCHOE paccTOsSHUE
coOuparolei JTHH3bI), 000CHOBBIBATH BEIOOP crioco0a n3MepeHus (M3MEpUTENLHOTO Tprudopa);



® [IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTEH (M3NYECKUX BEJIMYMH C MCIIOJIB30BAaHUEM IPSIMbBIX HU3MEPEHUH (3aBUCHMOCTh IIyTH OT BpPEMEHH IpH
PaBHOYCKOPEHHOM JBM)KEHUM 0€3 HauyaJIbHOM CKOPOCTH, MepHoja KojeOaHUH MaTeMaTHYeCKOro MasiTHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaXKEHMsI
CBeTa OT yrja MaJeHHs M yIJla MPeJOMJICHHS OT yIja MaJeHHs). IUIAHUPOBAaTh HCCIIEIOBAaHUE, CAMOCTOATENBHO COOMpaTh YCTaHOBKY, (DMKCHPOBATH
pe3yJbTaThl MOJYYEHHOH 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BUJIE TAOJIUI U TpaUKOB, A€IaTh BBIBOABI [10 pe3yJbTaTaM HCCIeI0BaHUS;

® [IPOBOJIUTh KOCBEHHBbIE M3MEpeHHs (U3NYECKUX BEIMYMH (CpelHss CKOPOCTh M YCKOPEHHE Tella MPH PaBHOYCKOPEHHOM JBH)KEHUH, YCKOpEHUE
CBOOOJHOTO TAJACHHS, KECTKOCTh MPYXKHUHBI, KOIPPUIMCHT TPCHHS CKOJBKCHHS, MEXaHWUYeCKas paboTa W MOIIHOCTh, YacTOTa W TEPUOJa KoJeOaHui
MaTeMaTHYeCKOr0 M NPYKUHHOIO MAasTHUKOB, ONTHYECKas CUiIa coOMparolleil JIMH3bI, pPaJWOAKTUBHBIM (OH): IUIAHMPOBATH W3MEPEHHUs, COOMpaTh
OKCHICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJIHATE HU3MCPCHUSA, CIICAYA HpCI[J'IO)KeHHOI\/JI HHCTPYKIUMH, BBIYUCIIATH 3HAYCHHUEC BCJIIMYUHLI W aHAJIUM3HUPOBATH
MIOJTyYEHHBIE PE3YJIbTATHI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI;

e COOJTIOIATh MPaBHJIA TEXHUKH O€30MIaCHOCTH IPH padoTe ¢ J1a00paTOpHBIM 000PYI0OBAHHEM;

® pa3jin4yaTb OCHOBHBIC IIPU3HAKHU U3YYCHHBIX (1)I/I3I/I‘-IGCKI/IX MOI[CJICfII MarcepuajbHasd TOYKa, a0COJIIOTHO TBépI[OG T€CJI1O0, TOYCUHBIN NCTOUYHUK CBCTAa, JIy4,
TOHKasl JIMH32, TUITaHETapHast MOJIENIb aTOMA, HYKJIOHHAst MOJIEJIb aTOMHOTO S/1pa;

® XapaKTepu30BaTh MPUHLUIBI ACHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOpPOM Ha MX ONMUCaHMs (B TOM 4YHCIE: CHUAOMETD,
AATYHUKHU IMOJIOKCHHA, PACCTOAHHUA U YCKOPCHUSA, paKEeTa, 3X0J0T, O4YKH, IICPUCKOII, Q)OToannapaT, OINTUYCCKUEC CBCTOBOABI, CIICKTPOCKOII, IO3UMETP, KaMEpa
Bunbcona), ucnonb3ys 3HaHUA O CBOMCTBaX (PU3MYECKUX SIBIEHUI U HEOOX0IMMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

® IICTI0JIb30BATh CXEMBI U CXEMaTHYHbIE PUCYHKH U3yYEHHBIX TEXHUYECKUX YCTPOICTB, U3MEPUTEIbHBIX MPHUOOPOB M TEXHOIOTMYECKUX MPOLIECCOB MPU
peneHn: yaeOHO-TTPaKTHYECKUX 33a4, ONITUYECKHE CXEMBI ISl IOCTPOCHUS N300paKeHHI B TUIOCKOM 3€pKajie U COOMPAIONIEH JINH3E;

® [IPUBOANUTH NMPHUMEPHI (HAXOIUTh MH(POPMALHUIO O MPHUMEpax) MPaKTUYECKOTO HCMOIb30BaHUS (DU3UUECKUX 3HAHMHA B MOBCETHEBHOM XHU3HH IS
obecriedeHns: 6€30MacCHOCTH MPHU OOpaIleHUuH ¢ MpHUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMH, COXPaHEHUsS 30POBbS U COOJIIOJICHHUS] HOPM SKOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPELIE;

® OCYILIECTBIISATh MOUCK HMH(pOpManMU (PU3NYECKOro cojepkaHusi B MHTepHeTe, caMOCTOATENbHO (POPMYIUpPYS MOUCKOBBIM 3ampoc, HAXOAWUTh MYTH
OIpeJIeJIEHUs IOCTOBEPHOCTH MOIy4YeHHON MH(POPMAIIMK Ha OCHOBE UMEIOIIUXCS 3HAHUH 1 JONOJIHUTEIbHBIX HCTOYHUKOB;

® [ICII0JIb30BATh MPY BBINOJIHEHWH YY€OHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (PU3NUECKOro cCoAepKaHusl, CIIpaBOYHbIE MaTepUalbl, PECYpPChl
cetu HTepHeT, BiaseTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(DOPMALIUK U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

® CO3/1aBaTh COOCTBEHHbBIC NMHUCHBMEHHbIE W YCTHBIE COOOIIEHHMS Ha OCHOBE MH(OPMALUU M3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOTO COJEpIKAHMA,
nyOJIMYHO TPEJCTABIATh PE3YNbTaThl MPOEKTHOW WM HMCCIEI0BATENbCKON JESTEIbHOCTH, MPHU 3TOM TPAMOTHO HCMOJIb30BAaTh M3YUYEHHBIH MOHSATHHHBIN
arrmapar u3y4aeMoro paszena GU3UK{ | COMPOBOXKIATh BEICTYIUICHHE IPE3CHTAINEH ¢ yIETOM 0COOEHHOCTEH ayIuTOPUH CBEPCTHUKOB.



3. TEMATHYECKOE INITAHUPOBAHUE
7 KJIACC

OnektpoHHbIe (IU(POBHIE) 00pa3zoBaTEIbLHBIC PECYPCHI
SBIISIOIINECS Y4€OHO-METOAMYECKIMH MaTepHalaMH
(MyJIbTUMETUIHBIE TIPOTPAMMBI, JICKTPOHHBIC YUCOHUKH
Y 33/IaYHHUKH, DJIEKTPOHHBIE OMOIMOTEKH, BUPTYaIIbHBIC
1a0opaTOpHUU, UTPOBBIC TIPOTPAMMBI, KOJUICKIIUU
1M (pOBBIX 00Pa30BATENBbHBIX PECYPCOB)

KomngectBo AKaJICMHUYCCKUX
4aCoB, OTBOAUMBIX Ha OCBOCHUC
KaXXa0ro paszicia u TCMbI

Nen/m = HaumeHnoBaHue pa3zienoB U TEM MPOTrPAMMBI

Pa3nes 1.®Pu3uka u e€ poJib B NO3HAHMHU OKPY:KaK0Iero Mupa

1.1 dusuka - HayKa O PUPO/IC 2 https://m.edso0.ru/Z1V7L302N
1.2 DusnyecKue BEITUYNHBI 2 https://m.edsoo.ru/K5VOT6K4K
1.3 EcrecTBeHHOHAYYHBIH METO/I TO3HAHHUS 2 https://m.edsoo.ru/UOY1E8T7R
Wroro mo pazneny 6
Pa3nes 2.IlepBoHauasbHble CBeleHHs O CTPOCHMH BellecTBa
2.1 CtpoeHue BeliecTBa 1 https://m.edsoo.ru/W1D9YOC7F
2.2 JBIKCHHE 1 B3ANMOJICHCTBHE HACTHIL 2 https://m.eds00.ru/A919P8S6R
BEIIIECTBA
2.3 ArperatHbie COCTOSIHUS BEIIIECTBA 2 https://m.edso00.ru/Q6E9JOEGG
Hroro no pazueny 5
Pa3nen 3./IBu:xeHue u B3aumMo/ieiicTBUe TeJl
3.1 MexaHndeckoe JBUKEHUE 3 https://m.edso0.ru/S8Y6F5F71
3.2 Wuepnus, Macca, IMIIOTHOCTh 4 https://m.edso0.ru/C318B7U3M
3.3 Cwuta. Buner cun 14 https://m.edso0o0.ru/Q0OM2I0R30Q
Hroro no pasneny 21

Pasnen 4./laBjieHue TBEPABIX TeJl, )KMIKOCTEH U ra3oB

[asnenue. Ilepenaya nasinenus TBEpAbBIMU
TeJIaMH, JKUJIKOCTSIMH U Ta3aMH

41 3 https://m.edso0.ru/X9P8J2M7R

4.2 JlaBiieHMeE KUIAKOCTH 5 https://m.edsoo.ru/Z9F3WOR9Z



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/X9P8J2M7R
https://m.edsoo.ru/Z9F3W0R9Z

4.3 ATMOCdepHOE TaBICHHE 6 https://m.edso0.ru/Q8S1E3W1Q
4.4 AlHCTBHE AKHAKOCTH H a3 Ha 7 https://m.eds00.ru/XIN1Q1T1K
HOrpyXEHHOE B HUX TEJIO0

Uroro no pazneny 21

Pa3nes 5.PaGora u MOIIHOCTh. DHeprus
5.1 Pabota 1 MoHOCTH 3 https://m.edso0.ru/Q5A4L8M8W
5.2 [IpocThie MEXaHU3MBI 5 https://m.edso0.ru/P3H8TOG5W
53 MexaHu4eckasi SHeprus » 4 https://m.edsoo.ru/KOP8FIMSI

Hroro no paszuneny 12

PesepBHOe Bpems 3 https://m.edsoo.ru/V1S2D2X6R

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/V1S2D2X6R

8 KVIACC

HaumeHnoBanue pa3ieioB u Tem

KonunuecTBO akageMuyecKux

DnekTpoHHbIe (¢ POBHIE) 0Opa3oBaTEIbLHbBIE
PECYPCHI SBISIONIUECS Y4COHO-METONISCKIUMHU
MaTepHaiaMH

Ne i/ (MyJIbTUMEIUIHBIC IPOTPAMMBbI, 3JICKTPOHHBIC
IPOrPaMMBI 4acoB, OTBOJMMBIX Ha OCBOCHHE
Y4EOHUKH U 3a/Ia9HUKH, JICKTPOHHBIE
KaXJI0TO pas3jieiia i TeMbI
O6ubNMMOTEeKH, BUPTYyaIbHBIE Ta0OpaTOpHH,
HIPOBBIC IPOrPAMMBI, KOJUICKIIUH [IE(PPOBBIX
00pa30BaTeNbHBIX PECYPCOB)

Pa3pen 1.TensioBbie siBJICHUS
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/F5E6H2VIR
1.2 TerioBbie MPOLIECCHI 21 https://m.edsoo.ru/F712M902V

Wtoro no pazneny 28

Pa3nes 2.2yieKTpryecKkne 1 MATHUTHBIC SIBJICHHUS
2.1 SHGKTPH%CKHE 3apsIbl. 3apAKCHHBIC TeNa 7 https://m.edso0.ru/B7Y8R9A8A

1 UX B3aUMOJIEHCTBHE

2.2 [TocTOSIHHBIN AJIEKTPUYECKHI TOK 20 https://m.eds00.ru/O5S3Y2N0J
2.3 MarauTHbIE SIBICHUS 6 https://m.edsoo.ru/\VV2V6P6T3S
2.4 DNEeKTpOMarHuTHAsE MHIAYKIIHS 4 https://m.edsoo.ru/\V7C3B4P8F

Hroro no pasneny 37

PesepBHOE Bpemst 3 https://m.edso0.ru/C8J6U6B7I

68
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https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/C8J6U6B7I

9 KJIACC

Ne i/t

HanmenoBanne pasaciioB U TEM IIPOrpaMmbI

Pa3zgea 1.Mexaunueckue AiBJICHUA

MexaHndeckoe IBHKSHHE U CITIOCOOBI €T0

KonunuecTBO akageMuyecKkux
4acoOB, OTBOJMMBEIX Ha OCBOCHHE
KaXXJI0TO paszjiena U TeMbl

DnekTpoHHbIe (¢ POBHIE) 0Opa3oBaTeIbLHbIE
pecypcehl ABISIOMIKECS Y4eOHO-
METOJIMYECKUMH MaTeprallaMu
(MyIBTUMETUIHBIE TPOTPAMMBI,

AIIEKTPOHHBIC YIEOHUKH U 3a/IaYHHKH,
AIIEKTPOHHBIE OMOIMOTEKH, BUPTYAJIbHbBIE
nabopaTtopuu, UTPOBBIE POTPAMMBI,
KOJIJICKIIMH [TU(PPOBBIX 00pa30BaTEIbHBIX

pecypcoB)

11 10 https://m.edso0.ru/T8L5V2H4Q
OITHCaHUs
1.2 Bsanmoneiictsue ten 20 https://m.edsoo.ru/B2A2F6J70
13 3aKOHBI COXPaHEHMS 10 https://m.edso0.ru/TOI6K2G3M
Hroro no paszneny 40
Pa3nes 2.Mexannuyeckue KoJ1e0aHUS U BOJIHBI
2.1 MexaHudeckue KojeOaHus 7 https://m.edsoo.ru/R914YOM6Z
2.2 MexaHU4YeCcKUe BOJIHBL. 3BYK 8 https://m.edsoo.ru/I9K8U1IN8M
Uroro no pazueny 15
Pa3nes 3.2/ieKTpOMaruHuTHoeE 10Jie U 3JIEeKTPOMATHUTHbIE BOJTHBI
31 DJIeKTPOMArHUTHOE TMOJIE U 3JIEKTPOMArHUTHBIC 5 hitps://m.edsoo.ruW/E309B1Z2L
BOJIHBI
Wroro o pasnmeny 6
Pa3nes 4.CBeToBble sIBJICHUS
4.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 6 https://m.edsoo.ru/F3GOV6H2Q
4.2 JIMH3bI U ONITUYECKUE TPUOOPHI 6 https://m.edso0.ru/Z8D1B7T0V
4.3 PaznosxeHre 6e0ro CBETa B CIIEKTP 3 https://m.edso00.ru/Z9X0C2NOL
Hroro mo pazneny 15



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L

Pasznea 5. KBanroBble IBJIeHUSA

5.1 VcnyckaHue U TOTIONICHHE CBETA AaTOMOM 4 https://m.edso0.ru/R6V4J7V8S
5.2 CTpoeHre aTOMHOTO spa 6 https://m.edso0o.ru/L3EOT6R2Q
5.3 SnepHble peakium 7 https://m.edso00.ru/Q4D3Z0R7M
Hroro no pazueny 17
Pasnen 6.11oBTOpHUTEILHO-0000 1A I MOAY.Ib
6.1 [osTopenne n 0dodmenue conepxanns Kypea 9 https://m.eds00.ru/07S0Z6M3lI
¢u3uku 3a 7-9 xnace
Wtoro no pazneny 9
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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4. TIPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOI OBPA3OBATEJILHOM TPOI'PAMMBI OCHOBHOI'O

OBLIETI'O OBPA3OBAHUA

7 KJIACC

Koa nposepsiemoro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOI MPOrpaMMbl OCHOBHOI'0 00111er0
oOpa3zoBaHus

1.1

HCII0JIb30BAThb N3YUYCHHBIC TOHATUS

1.2

PpasiiniaThb ABJICHUS 11O OMMUCAHUIO UX XaAPAKTCPHBIX CBOMCTB ¥ HA OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX TAHHOC ¢)H3quc1coe
SABJICHHUC

1.3

pacmo3HaBaTh MPOSIBIICHUE U3YUYCHHBIX (U3NYCCKUX SBICHUN B OKPYKAIOMIEM MHPE, B TOM YUCIC (PU3MYCCKUC SIBICHUS B
MPUPOJIC, TIPU ITOM TEPEBOIAMTH MPAKTUYECCKYIO 3a7ady B y4eOHYIO, BBLICISATH CYIIECTBCHHBIC CBOWCTBA (IIPH3HAKH)
(U3HYECKUX SIBJICHUN

1.4

ONMCHIBATh H3YYEHHbIE CBOMCTBA Ten W (PU3MUECKHE SBICHUS, HCHONb3ys (U3NYECKHUE BEIUYMHBI, NPU ONUCAHHU
MIPAaBUIIBLHO TPAKTOBATh (PU3MUECKUI CMBICT UCIOIB3YEMBIX BEJIMYMH, UX 0003HAUEHUS M €IUHMIIBI (PU3MYECKUX BEJIMYMH,
HaXOIUTh (OPMYJbl, CBS3BIBAIOIIME JIaHHYIO (U3NYECKYIO BEJIMUMHY C JAPYTMMH BEIMYMHAMHU, CTPOMUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (prU3MUECKUX BEINYUH

1.5

XapaKTCPU30BaTh CBOMCTBaA TCII, (1)I/ISI/I‘I€CKI/IG SABJICHUSA W TIPOLECCHI, MCIIOJIb3ysA M3Y4YCHHBIC 3aKOHBI, IIPU 3TOM JaBaTb
CJIOBCCHYHO q)OpMy.]'II/IpOBKy 3daKOHa U 3alIMCbIBAThL €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBSACHATh (hU3MUYECKHE SBJIEHUS, IMPOLIECChl M CBOWCTBA TE€l, B TOM YHCJIE M B KOHTEKCTE CHUTYyalUil HPaKTHKO-
OPHEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NMPUUMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE M3 | — 2 JOrMYecKux
11aroB ¢ onopoi Ha | — 2 u3y4eHHbIX CBOMCTBA PU3NYECKUX ABJIEHUN, PU3NUECKNX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacuéTHble 3aauu B 1 — 2 nefcTBUS, UCTIONb3Ys 3aKOHBI M (JOPMYJIbI, CBSA3bIBAIOLINE (PU3NYECKUE BEIMYMHBI: Ha
OCHOBE aHaJlM3a YCJIOBUS 33/a4M 3alMChIBaTh KPAaTKOE YCIOBME, MOACTABIATH (DPU3MYECKHE BEIUYMHBI B (HOpMYIBl U
MIPOBOANUTH PACYETHI, HAXOAUTh CIPABOYHBIE JAHHBIE, HEOOXOAMMBIE JI pPEUIeHMs 3aJad, OLEHUBATh PEATMCTUYHOCTh
MOJTYYEHHOM (pr3nyecKoi BEIMUUHBI

1.8

pacrio3HaBaTb HpO6J’IeMBI, KOTOPBIE MOXHO pPCHINTH IpPHU IMOMOIIU (1)I/ISI/II-IGCKI/IX METOJ0B, B OIIMCaHMU HCCIICAOBAHHUA
BBLACIIATE MPOBCPACMOC IMPCAITIOJIOKCHUC (F I/IHOTC3Y), pa3jindaTtb U UHTCPIIPETUPOBATDH HOJ'Iy"{eHHHﬁ pe3yiibTaT, HAXOAUTH
OmuOKH B XO0JI€ OIlbITa, ACJIAaTh BBIBOJbI 110 €T0 PE3YyJIbTaTaM
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Koxa npoBepsiemoro
pe3yjabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM NMPOrPaAMMbl OCHOBHOI'O 00111€T0
o0pa3oBaHus

1.9

MIPOBOJMTH ONBITHI 110 HAOTIOACHUIO (PU3UYCCKUX SBICHUN WU (PU3NISCKUX CBOUCTB Tel: (OPMYITHPOBATH MPOBEPSICMBIE
MIPEIOJIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO O0OpYyIOBaHUS, 3alMCHIBATh XOJl OMBITa U (HOPMYIUPOBATH
BBIBOJIbI

1.10

BBINOJIHATH MPSAMbIE U3MEPEHHSI C UCIIOIb30BAaHUEM aHAJIOTOBBIX U LIU(PPOBBIX IPUOOPOB, 3aIIUCHIBATh [TOKa3aHUs IPHUOOPOB
¢ Y4€TOM 3aJJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUI

111

IIPOBOAMTH HCCIIEA0BAHUE 3aBUCUMOCTH OJJTHOM (PM3NYECKON BETMUYMHBI OT IPYrOi C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4E€OHOIO HCCIEI0BaHMs, COOMpPATh YCTAHOBKY M BBINOJIHATH H3MEPEHUs, CIenys
IIPE/UIOKEHHOMY IUIaHy, (DMKCHUPOBaTh Pe3y/ibTaThl MOJYYEHHOH 3aBHCHMOCTH (M3UYECKUX BEIMYUH B BUIE MpPEIO-
YKEHHBIX TaOJINIl U TpaUKOB, I€JIaTh BHIBOJBI IO Pe3yJbTaTaM UCCIIEI0BAaHUS

1.12

IMPOBOAWTL KOCBCHHBLIC HW3MCPCHHA (1)I/I3I/I‘-ICCKI/IX BCJIIMYMH, CJICAYA HpCZIJIO)KCHHOfI HHCTPYKIUH: IIPU BbIIIOJHCHHUN
I/ISMepeHI/Iﬁ CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCJIATH 3HAUCHUC HCKOMOM BEIUYHHEI

1.13

coOII0AaTh MpaBUJIa TEXHUKHU 0€30MaCHOCTH NpHU paboTe ¢ J1abopaTOpHBIM 000pYyAOBaHUEM

1.14

yKa3bIBaTh MPUHIIMUIBI JECHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB, XapaKTepHU30BaTh MPUHITUIIBI TEHCTBUS U3yUCHHBIX
MPUOOPOB U TEXHUUECKUX YCTPOWCTB C MOMOIIBIO UX OMUCAHUS, UCTIONB3Ysl 3HAHUS O CBOMCTBAX (DU3UYECKUX SIBICHUN U
HeoOxouMBbIe (PU3HUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

IPUBOANUTH TNPUMEPHl (HAXOAUTh HH(POPMAIMIO O MpHUMEpax) MPaKTUYECKOTO HCIHOJIb30BaHUSA (PU3MYECKUX 3HAHUU B
MTOBCETHEBHOM JKM3HM AJIs oOecrieueHus: 0e30MacHOCTH IpU oOpallleHuu ¢ npubopaMu M TEXHUYECKHMHU YCTPOMCTBaMH,
COXpaHEHMsI 3/I0POBbsI U COOJIIOCHUS HOPM SKOJIOTHYECKOT0 MOBEIEHHUS B OKPYKAIOIIEH cpene

1.16

OCYILIECTBIISATH OTOOP MUCTOUYHUKOB MH(pOpMaAIUH B ceTu MIHTepHET B COOTBETCTBUU C 33aJJaHHBIM IIOMCKOBBIM 3alIPOCOM, Ha
OCHOBE MMEIOIIMXCS 3HAHUM M MyTEM CpaBHEHUS PA3IUYHBIX MCTOYHUKOB BBIJCNATH MHPOPMALMIO, KOTOpas SBISAETCS
MIPOTUBOPEYNBOI

WJIM MOXKET OBITh HEJJOCTOBEPHOM

1.17

WCIIOIh30BaTh MPU BBIMOTHEHUH YUYEOHBIX 3aJaHUN HAYYHOIOMYJISPHYIO JIUTEpaTypy (U3HYECKOTO COAEpKaHUs,
CIPaBOYHBIE MaTepHalibl, pecypchl ceTn HHTepHeT, BlIajeTh MpuéMaMu KOHCIEKTHUPOBAHHUS TEKCTa, MPeoO0pa3oBaHUS
nH(pOpMaIUK U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbBIE KpaTKHE IMHCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE 2 — 3 HMCTOYHMKOB HH(OpMaIH
($U3MYEeCKOro colepKaHus, B TOM YHcJe IMYOJMYHO JeJaTh KpAaTKUEe COOOLICHHS O pe3yibTaTax MPOEKTOB MIIHM YYeOHBIX
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Koxa npoBepsiemoro IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM NMPOrPaAMMbl OCHOBHOI'O 00111€T0
pe3yJbTara o0pa3oBaHust

WCCIICIOBAaHHM, MPU STOM TPAaMOTHO HMCIOJb30BaTh M3YyYCHHBIM MOHATHHHBIA ammapar Kypca (DU3MKH, COIPOBOXJIATh
BBICTYIICHHUE NIPE3EHTAIMEN
IpU BBIIOJHEHUH YYEOHBIX TPOEKTOB W HCCIECAOBAHUH paclpenensiTh OOS3aHHOCTM B TpyNIE B COOTBETCTBHH C

1.19 MOCTAaBICHHBIMH 3aJ]auaMH, CJEAUTH 32 BBIIOJIHEHUEM IIJIaHa JCHCTBHIA, a/IeKBAaTHO OILEHUBATh COOCTBEHHBIH BKJIaJa B
JeSITENIbHOCTh IPYIIIbI, BEICTpPAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAas MHEHUE OKPY KAIOIIUX

8 KVIACC
Koxa npoBepsiemoro IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111€r0
pe3yJibTarTa o0pa3oBaHusi

1.1 KCIOJI30BATh MOHSATHUS

19 pas3nuyath SBJICHUS MO ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIMUX JaHHOE (PU3UIECKOe
SIBJICHUE
pacro3HaBaTh IMPOSBIECHUE W3YUYEHHBIX (PU3MUYECKUX SBICHUH B OKPY)KAIOLIEM MHUpE, B TOM 4Yucie (GU3NYECKUE SIBICHUS B

1.3 MpUPOJIE, NIPU ITOM IEPEBOAUTH MPAKTHUUECKYIO 3a/7ayy B Y4eOHYIO, BBIJIENSTH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKM)
(bU3NYECKUX SIBICHUH
OINUCHIBATh HM3yYCHHbIE CBOWCTBA Ted M (U3MYECKUE SBICHUS, HUCMONIb3YyS (U3NYECKHE BEIMYUHBI, MPU OMHCAHUU

14 MPaBWJIbHO TPAKTOBATH (PU3UYECKHI CMBICT HCIOJIb3YEMBIX BEIMYMH, 0003HAYEHHUS U €AMHMIBI (PU3MUECKUX BEIMYUH,
HaxXoAuTh (OPMYIIBI, CBS3bIBAIOIIME JaHHYIO (HU3MUECKYI0O BEIMYUHY C JPYTUMH BEIMYUHAMM, CTPOUThH TIpaduku
M3Y4YEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUYHH

15 XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBICHHUS M TPOLECCHI, MCIOJIb3YS M3YyUYEHHBIE 3aKOHBI, IPU 3TOM JaBaTh
CJIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aIlIMCBIBATH €0 MaTEMaTHYECKOE BhIPAKEHHE
OOBSICHATH (PM3NYECKHE MPOLIECChl U CBOICTBA TEJN, B TOM YHCJIE M B KOHTEKCTE CUTYallMil MPaKTUKO-OPHEHTHUPOBAHHOTO

1.6 XapakTepa: BBISABISATH MPUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JIOTHYECKUX IIaroB ¢ MOMOIMb0 1 — 2
M3YYEHHBIX CBOMCTBA (DU3NYECKUX SBJICHHH, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

17 pemate pacuéTHble 3a7auu B 2 — 3 NEHCTBUS, UCTIONb3Ys 3aKOHBI M (POPMYJIbI, CBSA3BIBAIOLINE (PU3NYECKUE BEIMYMHBL: Ha
OCHOBE aHaJIM3a YCJIOBMs 3aJjaud 3alMChIBaTh KPAaTKOE YCJIOBME, BBIABIATH HEAOCTAaTOK MAHHBIX JUIsl PELICHUS 3aJauH,
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BBIOMPATH 3aKOHBI M (DOPMYIIBI, HEOOXOAUMBIE JUIA €€ PelIeHuUs, IPOBOIUTH PACUEThl M CPABHUBATH MOJIYYEHHOE 3HAUCHHE
(u31M4eCcKOil BEITMUMHBI C U3BECTHBIMU JIaHHBIMU

1.8

paciio3HaBaTb HpO6JI€MBI, KOTOPLIC MOKHO PpPCHIMTL IIPpU MMOMOIIU (1)I/I3I/I‘ICCKI/IX MCTOHOB, HCIOJB3yd OIMMCAHUC
HUCCIICOAOBAHUA, BBIACIIATL IIPOBEPACMOC IMPCAIIOJIOKCHHUEC, OLUCHUBATL IIPABUJIbHOCTD IIOPAAKA IIPOBCACHUA MCCICI0BAHUA,
J€J1aTh BBIBO/IbI

1.9

MIPOBOMTH ONBITHI 110 HAOTIOACHUIO (PM3UYCCKUX SBIICHUN WM (PU3MUYECKUX CBOWCTB Tell: (hOPMYIHPOBATH MPOBEPSICMBIS
MIPEIOJIOKEeHHsI, cCOOMPaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYIOBaHMS, OMUCHIBATH XOJ OMbITa U (HOPMYIUPOBATH
BBIBOJIbI

1.10

BBITIOJTHSATH MPSIMbIE U3MEPEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (DU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yIbTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COMIOTHON MOTPEIIHOCTH

1.11

IIPOBOJIUTH MCCIIEJOBAHNE 3aBUCMOCTH OJTHOM (PU3MUECKON BETMUUHBI OT APYrol ¢ UCIOIb30BAHUEM IPSAMBIX U3MEPEHUI:
IJIAaHUPOBATh MCCIIEI0BaHNE, COOMPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHUS, CleAys PEJI0KEHHOMY IIaHy, (PUKCUPOBATh
pe3yabTaThl MOJYYEHHOH 3aBHCHUMOCTH B BHJIE TaOJIMII ¥ IpaMKOB, J1e1aTh BHIBOJIBI 10 Pe3yIbTaTaM MCCIEI0BAHUS

1.12

IMPOBOAWTL KOCBCHHBLIC H3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYWH: IIIAaHUPOBATb HU3MCPCHUA, C06I/IpaTI> OKCIICPUMCHTAJIbHYIO
YCTAHOBKY, CJIICAYS npennomeHHoﬁ HWHCTPYKI WU, U BEIYUCIISITHL 3HAYCHUC BCIIMUNHEBL

1.13

CO6J'II-OI[8.TB IIpaBUJjia TCXHUKH 0e30ITaCHOCTH Ipu pa60Te C J'Ia60paT0pHBIM O6OPYI[OB8.HI/IGM

1.14

XapaKTepu30BaTh MPUHIUIBI JEUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpPOl Ha MX ONUCaHUS,
MCIOJIb3Ysl 3HAHHSI O CBOMCTBAaX (PM3NUYECKUX SIBICHUHM U HEOOXO0MMble (hrU3nYecKre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTBIC TECXHHUYCCKUC yCTpOﬁCTBa N U3MCPUTCIIbHBIC HpI/I60pI)I o CxeMaM M CXCEMAaTUYHbBIM PHUCYHKaM,
COCTaBJISITb CXEMBbI JJICKTPUYCCKUX ueneﬁ C MOCJICAOBATCIBHBIM W TapaJlICJIbHBIM COCAWHCHUCM 3JICMCHTOB, pasjinyas
YCJIOBHBIC 0003HaYCHHUS DJICMEHTOB OJICKTPUYCCKUX ueneﬁ

1.16

MPUBOJUTH MPUMEPHl (HAXOAUTh HHPOPMAIMIO O MPUMEPAx) MPAKTUUYECKOTO HCIOJIb30BaHUS (U3NYECKUX 3HAHUHA B
MIOBCETHEBHOMN XKU3HU Ui oOecrieyeHHsi 0e30MacHOCTH MpU OOpalleHuu ¢ MpudopamMu M TEXHMYECKHMMH YCTpOMCTBaMu,
COXPaHEHHMs 3I0POBbsI U COOJIIOACHUS HOPM SKOJIOTHYECKOT0 MOBEIEHUS B OKPYXKAIOLIEH cpene

1.17

OCYILECTBIATh MOUCK MH(OpMaIK (GU3NIECKOTO COAepkKaHUA B CeTH VIHTEpHET, Ha OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM
CpaBHCHHA JOIMOJHHUTCIBHBIX HCTOUYHHUKOB BBIJCIATH I/IH(bepMaI_[I/IIO, KOTOpas SABJIACTCA HpOTHBOpeIII/IBOI\/II AJIH MOYET OBITh
HEJIOCTOBEPHOM

31
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WCIOJIb30BaTh TPU BBITOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JHUTEpaTypy (U3HUECKOTO COACpPKAHWS,

1.18 CIpaBOYHbIE MaTepHalibl, pecypchl ceTu HHTepHeT; BlajeThb NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUS
nH(OPMAIIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO
CO3/1aBaTh COOCTBEHHbBIE MMCbMEHHBIE U KPaTKHE YCTHBIE COOOIIeHHs, 0000111asi "HOPMAIUIO U3 HECKOJIBKUX UCTOUYHHUKOB

119 (U3HYECKOTO COACpX)aHUS, B TOM 4YHCIIC MyOJMYHO MPEACTABIATh PE3YJIbTAThl MPOCKTHOW WM HCCIEA0BATEIHCKOM
NEeSTeNbHOCTH, MPU STOM TPAMOTHO HCIOJB30BaTh WM3YYCHHBIM MOHSATUHHBIA ammapar Kypca (QHU3UKH, CONPOBOXKIATh
BBICTYIUICHHE NIPE3CHTALIMEN
MIPU BBHIMIOJTHEHUH y4YEOHBIX MPOEKTOB U UCCIECNOBAHHMM (DM3MUYECKUX MPOLECCOB PACIPEAEsATh 0053aHHOCTU B IPYyMIE B

120 COOTBETCTBHUH C IMOCTABJICHHBIMU 33J]a4aMH, CJICIUTDH 32 BBINOJIHEHUEM IIJIaHA EHCTBUM U KOPPEKTUPOBATH €ro, aJIeKBaTHO
OLICHUBAaTh COOCTBEHHBIN BKJAJ B JESATENBbHOCTb TPYIIBI, BHICTPAWBAaTh KOMMYHHKAaTHBHOE B3aMMOJICHCTBHUE, MPOSBIISL
TOTOBHOCTB pa3peniaTh KOH(QINKTHI

9 KUIIACC
Koa nposepsiemoro IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOT'O 00111€r0
pe3yJibTarTa o0pa3oBaHus

1.1 WCMOJIb30BATh N3YYEHHBIE TOHATHS

19 pa3nuyath SBICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OTBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3UUECKOE
SIBJICHUE
pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (DU3UYECKUX SBJICHUN B OKPYXKAIOIIEM MHUpE, B TOM 4yucie GU3HUECKUE SIBJICHUS B

1.3 MpPHUPOJIC, TIPU STOM TEPEBOAUTH MPAKTHYECKYI0 33/1adyy B Y4eOHYIO, BBIIETSATH CYIIECTBEHHBIE CBOWMCTBA (NIPHU3HAKH)
(hbUBUYECKUX SIBICHUN
ONKCHIBATh W3YYCHHBIE CBOWCTBA TeN W (PU3MYECKUE SBICHHS, HCIONB3ysd (U3NUECKHE BEITUYHMHBI, TPU OMHUCAHHUH

14 MPaBUIILHO TPAKTOBATh (DU3UYECKUN CMBICI HCIOJIb3YeMBIX BEIMYWH, 0003HAUYCHUS W €AUHUIIBI (DU3UUECKUX BEJIHMYUH,

' HaXOOUTh (OPMYJBI, CBS3BIBAIONINE JaHHYIO (U3NYECKYIO BEIWYMHY C APYTMMHU BEIHYMHAMH, CTPOHUTH Tpaduku

M3Y4YEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITMYUH

1.5 XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SBICHUS U TMPOIECCHI, MCIOIb3ys M3YYCHHBIE 3aKOHBI, MIPH ITOM JaBaTh
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CJIOBECHYIO (JOPMYIIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHUE

1.6

OOBSICHATH (PM3NYECKHUE MPOLIECCHl U CBOICTBA TEJ, B TOM YKCJIE M B KOHTEKCTE CUTYyalUil MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa: BBIABIATh MPUUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTHYECKUX IIaroB ¢ MOMOIIb0 2 — 3
M3YYEHHBIX CBOMCTBA (U3NYECKUX SIBJICHHUH, HPU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemiate pacyéTHbIE 3a7aud (OmUparoIIuecs Ha cucteMy U3 2 — 3 ypaBHEHHWId), HCIONb3ySd 3aKOHBI W (OPMYJIBL,
CBsI3BIBAtONME (PM3UYECKHE BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3aJaud 3alChIBaTh KPATKOE YCJIOBHE, BBISBISATH
HEJOCTAIoNIe WM HM30BITOUHBIE [aHHBIC, BHIOMpATh 3aKOHBI U (HOPMYJBI, HEOOXOAMMBIE IJSl pPEUICHHs, MPOBOIUTH
pacuéThl U OLICHUBATh PEATMCTUYHOCTD MOJTYYCHHOTO 3HAYCHUS PU3NUECKOM BETUMUMHBI

1.8

PacCIIO3HaBaTb HpO6J'IeMI>I, KOTOPBIC MOKHO PCHIUTD ITPU ITOMOIIHU (1)I/I3I/I‘IGCKI/IX METOIOB, UCIIOJIb3Yyd OIIMCAHNUEC UCCIICIOBAHUS],
BBIACIIATH HNPOBEPACMOC MPCATIOI0KCHNUEC, OUCHUBATD NIPABUJIBHOCTD IMMOPAAKA IMMPOBCACHUA UCCICA0BAHUsA, ACJIaTh BHIBOABI, NH-
TCPIPCTUPOBATH PE3YJILTATHI Ha6J'IIOI[eHPII>i U OIIBITOB

1.9

MIPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MUECKHUX SIBICHUH WIN (PU3NYECKUX CBOMCTB TEJI: CaMOCTOSITENIBHO COOMpAaTh
YCTAHOBKY M3 U30BITOYHOT0 Habopa 000py10BaHMUsl, ONMCBIBATh XOJI ONBITA U €r0 pe3yJbTaThl, (HOPMYIUPOBATh BBIBOJIbI

1.10

MPOBOANTHh TIPU HEOOXOJMMOCTH CEPHUI0 TPSIMBIX H3MEPCHHA, OMpENeNsisl CpeaHee 3HAueHUE H3MEpsSEeMON BEITUYHHBI
(oxycHoe paccTosiHuEe COOMpArONIe JTHMH3bI), 000CHOBBIBATH BHIOODP crioco0a n3MepeHus (M3MEepUTENbHOTr0 mprubopa)

1.11

IIPOBOJIUTH HCCIIEIOBAaHUE 3aBHCUMOCTEH (PM3NYECKMX BEIMYMH C HCIOJIb30BAHUEM NPSMBIX W3MEPEHHUH: IIaHUPOBAThH
HCCIIEIOBaHKNE, CaMOCTOSATENBHO COOUpaTh YCTAaHOBKY, (PUKCUPOBATH PE3yJbTaThl MMOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX
BEJINYUH B BHJIE TabIHI
1 TpauKOB, AeJaTh BBIBOJBI IO Pe3yJabTaTaM UCCIIEI0BaHUs

1.12

IMpOBOAUTL KOCBCHHBIC H3MCPCHHA (I)I/I3I/I‘-ICCKI/IX BCJIIMYHMH: IUJIAHUPOBATb U3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYHO
YCTAaHOBKY H© BBIIIOJHATE HWU3SMEPCHUA, CICAYA HpeleO)I(eHHOﬁ UHCTPYKIMHU, BBIYUCIATE 3HAUCHHUC BCIWYHWHBI U
AHAJIM3UPOBATD IMMOJIYYCHHBIC PC3YJILTATEI C y‘-IéTOM BaﬂaHHOﬁ IMOrpCIIHOCTH H3MCpCHHfI

1.13

coOJII0AaTh MpaBUJIa TEXHUKHU 0€30MaCHOCTH MU paboTe ¢ J1abopaTOpHBIM 000pyAOBaHUEM

1.14

paznuyaTh OCHOBHBIE TPHU3HAKK W3YYEHHBIX (U3MYECKUX MOJENICH: MaTepualibHas TOuYKa, aOCOJIOTHO TBEPIOE TENO,
TOUYCYHBIN UCTOYHHK CBETA, Y4, TOHKAs JIMH3a, IUTaHeTapHasl MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeJIh ATOMHOTO sJIpa

1.15

XapaKTepU30BaTh NMPUHIMUIMBI JAEUCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOM HA MX OINUCAHMUS,
WCTIOJIB3Ysl 3HAHHSI O CBOMCTBAaX (PM3NUYECKUX SBJICHUIA U HEOOXO0 UMbl (pr3nyecKre 3aKOHOMEPHOCTH
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1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKM H3YYEHHBIX TEXHUYECKHUX YCTPOMCTB, M3MEPUTEIbHBIX NPUOOPOB M
TEXHOJIOTMYECKUX TIPOLECCOB IMPU PEIICHUH YYEOHO-MPAKTHYECKUX 3a/1ad, ONTUYECKUE CXEeMbl JUIS TOCTPOCHHS
M300paXEHUI B IIIOCKOM 3€pKaJie M COOMpAronIeil TnH3e

1.17

MPUBOJUTH MPUMEPHl (HAXOAUTH HHGPOPMAIUIO O MPUMEPAX) MPAKTUYECKOTO HCIONIB30BaHUS (U3HUECKUX 3HAHUI B
MOBCETHEBHOM KU3HM JJI1 00eCrieYeHHs] 0€30IaCHOCTH P OOpaIIeHUH C TPUOOpaMu U TEXHUYECKUMHU YCTPOHUCTBAMH, CO-
XpaHeHUs 3J0POBBS M COOIIOJIEHUSI HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPY>KaIoIel cpesie

1.18

OCYHICCTBIIATE ITOUCK HH(bOpMaHHH (bPISI/I‘ICCKOFO CoacCpKaHud B CCTH I/IHTepHeT, CaMOCTOATCIIBHO (1)0pMy.]'II/Ipy51
TIOMCKOBBIN 3a1poC, HaXOAUThb IYTH OIPCACIICHHUA HOCTOBCPHOCTHU HOHy‘IeHHOI‘/‘I PIH(bOpMaI_[I/II/I Ha OCHOBC HMCIOIIUXCA
3HAHWH 1 JOTOJIHHUTEIBHEIX HCTOYHHUKOB

1.19

WCIIOIb30BaTh IIPU BBIMOJTHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JUTEpaTypy (PU3WUEecKoro coaep aHusi,
CIpaBOYHbIE MaTepHalibl, pecypchl ceTn HMHTepHeT; BIajeTh NpUéMaMU KOHCIIEKTHPOBAHHUS TEKCTa, IMpeoOpazoBaHUs
“H(pOpMaIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO

1.20

co3/laBaTb COOCTBEHHbIE MUCHMEHHBIE M YCTHbIE COOOILICHHMS HAa OCHOBE HMH(OpPMAIMM W3 HECKOJbKHX HCTOYHHKOB
(bu3nUecKoro coaepx aHusi, MyOIMUHO MPEACTABIATh PE3YNbTAaThl IPOEKTHON WM MCCIIEA0BATENbCKON JesTeNbHOCTH, IpU
3TOM TPaMOTHO MCIIOJIb30BaTh M3YYEHHBIH NOHATHHHBIM ammaparT H3y4aeMmoro pasziena (QU3MKH M CONPOBOXKIATH
BBICTYIUICHHE MTPE3EHTalMel ¢ y4ETOM 0COOEHHOCTEN ayJJUTOPHUH CBEPCTHUKOB

1.21

IIPU BBIIOJHEHUU YYEOHBIX NMPOEKTOB M UCCIENOBAHUN (PU3MUYECKHX MPOLECCOB paclpeleNiaTh 00s3aHHOCTH B IpYIIE B
COOTBETCTBHUH C MTOCTABJIEHHBIMU 33JjauaMU, CJIETUTh 32 BBIIIOJIHEHUEM IIJIaHa IEUCTBUN U KOPPEKTUPOBATh €r0, a/IeKBaTHO
OLIEHUBAaTh COOCTBEHHBII BKJIaJ B JESTEIbHOCTb TI'PYIIIbI, BHICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJEHCTBHE, MPOSBIAA
TOTOBHOCTb pa3penaTh KOH(YIUKTHI
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5. NPOBEPSAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Koa pa3znena

Koxa hinemenTa

IIpoBepsieMble Y1eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B TO3HAHMM OKPYXXAIOIIEI'O MHUPA

11 Oduznka — Hayka o mnpupone. SBneHus mnpuponsl. DuzwUeckue SBICHHUS: MEXaHWYECKHE, TEILIOBBIC,
INEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBbBIE

12 ®dusnyeckue BenMUuuHbl. M3Mepenue ¢uszndeckux BeauduH. Ousznueckue mpuodopsl. [lorpenHocts u3MepeHui.
MexayHapoaHas CUCTEMA SIUHULL

13 EcTtecTBeHHOHAY4YHBI METOJ| MMO3HAHUA: HAOIIOJEHNE, TOCTAHOBKAa HAYYHOT'O BOMPOCA, BBIIBIKEHUE TUIOTE3,

1 OKCIIEPUMEHT 10 MMPOBEPKE TUIIOTE3, 00BICHEHUE HAOIIOAAEMOTO SIBJICHHS

14 Onwucanne GpU3NUECKUX SBICHUHN C MOMOIIBIO MOJIEIIEH
[TpakTudeckue paboTHI:
N3mepenne paccTOSTHU.

1.5 W3mepenmne 00bE€Ma KUIKOCTH U TBEPAOTO TENa.
Omnpenenenue pasMepoB MalbIX TE.
W3mepenne TeMieparypbl Ipy MOMOIIIH KUIKOCTHOTO TEPMOMETPA U IaTYHKA TeMIIepaTyphl

ITEPBOHAYAJIBHBIE CBEJJEHM S O CTPOEHMU BEILIECTBA

21 CtpoeHre BemecTBa: aTOMbl M MOJEKYJBbI, WX pa3Mmepbl. OMBITHI, JOKA3BIBAIOIINE IUCKPETHOE CTPOCHUE
BEIllECTBA

29 JIBukenne yactuil BemiecTBa. CBSI3b CKOPOCTH JIBIDKEHUSI YaCTHUI[ C TeMIepaTypoid. bpoyHOBckoe ABMXKEHHE,

5 b dysus

2.3 B3aumoieficTBrE YacTHI] BEIIECTBA: TPUTSHKEHUE M OTTAIKUBAHHE
ArperaTHple COCTOSHUSI BEIECTBA: CTPOEHUE Ta30B, JKUIAKOCTEH © TBEPABIX (KPUCTAJUIMUECKUX) Tell.

2.4 B3anMocBsI3p MeXTy CBOHCTBAMH BEIICCTB B Pa3HBIX arperaTHBIX COCTOSHHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI
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Koa pa3znena
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IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

2.6

[IpakTuyeckue paboOTHI:

OreHka auamMerpa aroma METOAOM PSIIOB (C UCIoIb3oBaHueM (hoTorpaduwii).
OnbITH IO HAOJFOICHUIO TEIJIOBOTO PACIIMPEHHS ra30B.

OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIECTBUE TEJI

3.1 MexaHnundeckoe BHKeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBI)KECHHE

3.2 Ckopoctb. CpenHsisi CKOPOCTh PH HEPABHOMEPHOM JIBIKEHHH. Pacu€r myTH 1 BpeMEHHU JABIKEHHUS

33 SIBnenue MHepHUH. 3aKOH MHEpUMHU. B3anmMoneicTBHe Ten Kak NMpUYMHA U3MEHEHHsI CKOPOCTH ABIDKEHHS TEIl.
Macca kak Mepa HHEpTHOCTH TeJa

3.4 ITnotHOCTSH BemecTBa. CBsI3b MJIOTHOCTH C KOJMUYECTBOM MOJIEKYJI B €MHUIIE 00bEMA BEIIECTBA

3.5 Cuna xak XxapakTepUCTHKa B3aUMO/IEHCTBUS Tel

3.6 Cuna ynpyroctu u 3axkoH ['yka. Mi3mepenne cuibl ¢ TOMOIIBI0 ANHAMOMETpa

3.7 SIBneHue TATOTEHMS U cuia TshkecTd. Cuila TSKeCTH Ha Jpyrux manetax. Bec Tena. HeBecomocth

3 3.8 Cuna tpenus. TpeHue cKoibXeHHs U TpeHHue Mokos. TpeHue B pupoie U TEXHUKe

3.9 CrnoxeHne CuJl, HallpaBJICHHBIX TI0 OJJHOM MpsiMoid. PaBHOAEHCTBYIOMIAs CHIT
[TpakTueckue pabOThI:
Onpenenenyre CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapHKa B KMJIKOCTH, MOJIEIH AIIEKTPUUYECKOTO aBTOMOOMIIS

310 u T1ak pgainee). OnpeneneHue cpeiHed CKOPOCTH CKOJIbKEHUS Opycka WiIM IIapuka 10 HaKJIOHHOMN
iockocTd. OmnpeneneHne MIOTHOCTH TBEPAOro Tena. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb PACTSKEHUS
(medopmanuu) TPYKUHBI OT TPHIOKEHHON CHIIbl. OTBITBI, JIEMOHCTPUPYIOIIAE 3aBHUCHUMOCTh CHJIBI TPEHUS
CKOJIBXKEHHS OT Beca Tella M XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

311 d)pianecxne SIBJICHUSI B TIPUPOJIE: IPUMEPBI JBIDKSHHUS C PA3IIMYHBIMHA CKOPOCTSIMH B )KUBOW M HEXHMBOW TIPHPOJIE,
JIeWCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHHUKE

3.12 TexHuueckue ycTporucTBa: TMHAMOMETP, MOAUIMITHUKA

JIABJIEHUE TBEPJIbIX TEJI, )KUJKOCTEN 1 TA30B
4 4.1 Jasnenue TBEporo Tena. CnocoObl yMEHbIIECHUS U YBEIMUEHUS TaBIICHUS
4.2 JaBnenue ra3a. 3aBUCUMOCTH JIaBJICHUA T'a3a OT 00bEMa, TEMITEpaTyphl
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Koa pa3znena

Koxa »inemenTa

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

4.3 [lepenava naBienust TBEPABIMU TellaMU, KUJIKOCTSIMH U razamu. 3akoH [lackans. [IlneBMaTndyeckue MalmHel
44 3aBUCUMOCTh JaBIICHHS J>KUJKOCTH OT TiyouHbl. [uupoctarmyeckuid mapanokc. CooOmaromuecs: COCyIbL.
['unpaBnuyeckue MeXaHu3Mbl
45 Atmocdepa 3emau u atmochepHoe AamiaeHUe. [IpuunHBI CylIeCTBOBaHUS BO3AyIIHONH 000709kd 3emiid. OTbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO 1aBJICHUS OT BBICOTHI HaJl YPOBHEM MOps
4.6 N3mepenue armocheproro nasienus. [[pudopsl s n3mMepenus: atMocepHOro AaBIeHHS
47 JleiicTBHe XUAKOCTH W ra3a Ha MOTPY>KEHHOE B HUX Teno. BriTankuBaromias (apxumenoBa) cuia. 3aKOH
' Apxumena
4.8 IInaBanue Ten. Bo3ayxoriaBanue
[TpakTiueckue paboThI:
HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMaA NOrpyKEHHON B KHUAKOCTh YacTu Tena. OnpeneneHue
BBITAJIKMBAIONIEH CHIIBI, JACHCTBYIOIIEH Ha Telo, NOTrpy:KEHHOE B JKUIAKOCTb. [I[poBepka He3aBUCHMOCTHU
4.9 BBITAJIKUBAIOIIEH CHJIbI, JEMCTBYIOLIEH Ha TeNo B KUIKOCTH, OT Macchl Teia. OMbIThI, JEMOHCTPUPYIOIIHE
3aBUCHUMOCTH BBITAJIKMBAIONICH CUJIBI, ACHCTBYIOINIEH Ha TENO B )KHUIKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh
yacTH Tella M OT IUIOTHOCTH kuakocTtu. KoHCTpynpoBaHue apeomMeTpa WIM KOHCTPYHPOBAHME JIOAKU U
oIpezesieHue €€ rpy30no I bEMHOCTH
4.10 duznyecKkue sBICHUS B IPUPOJIC: BIUSHUE aTMOC(HEPHOTO JaBICHUS Ha )KMBOW OPTaHM3M, IJIaBaHUE PhIO
411 TexHU4YeCKHne YCTPOMCTBA: COOOIMAIONIUECS COCYIbl, YCTPOWCTBO BOJIOINPOBOJA, THAPABIMUYECKUN TIpece,

MaHOMETp, 6apOMETp, BEICOTOMED, MOPLIHEBOM HACOC, APEOMETP

PABOTA, MOIITHO

CTb, OHEPI'UA

5.1 Mexanudeckas pabora

5.2 Mexanuueckas MOIIHOCTD

5.3 [TpocTheie MeXaHU3MBI: pblYyar, 6JI0K, HAKJIOHHAS TIIOCKOCTh. [IpaBuiio paBHOBecHs pbyara

54 [TpuMmeHeHue paBuia paBHOBECHS pbIdara K OJI0Ky

55 «3omoToe npaBuwiIo» MexaHuku. KoagpuimeHt noiae3noro AecTBust MexXaHu3MoB. [IpocThie MeXaHU3MBI B OBITY
1 TEXHUKE

5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

37



Koa pa3znena

Koxa »inemenTa

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

5.7 Kunerudeckas sHeprus

5.8 [TosHas MmexaHuyeckas F3HEprusl. 3aKOH U3MEHEHMS U COXPAHEHMsI MEXaHUUECKON S3HEPTUU
[TpakTuyeckue paboOTHI:

59 Onpenenenue paboOThl CUIBI  TPEHHMs IPU  PABHOMEPHOM  JBM)KEHHUM Tejla [0 TOPU30HTAIbHOM
nosepxHoctu. Mccnenoanue yciosuid papHosecus peraara. Msmepenne KIIJ[ HakinonHoM muiockoctu. M3yuenue
3aKOHA COXPAHEHUs MEXaHUUYECKOM HEPTUn

5.10 @uznyeckue sIBICHUsS B IPUPOJE: PbIYaru B TEJIC YEJI0BEKA

511 TexHuueckue ycTpoilcTBa: pblyar, MOABM)KHBIA U HENOABM)KHBIM OJIOKH, HAKJIOHHAs IJIOCKOCThb, IPOCTHIE

MCXaHU3MBbI B 6BITy

8 KJIACC

Koa pa3znena

Koa yaemenra

HpOBepﬂeMble IJIEMEHTDBI COACPKaAaHUSA

TEITJIOBBIE SABJIEHU A

6.1 OCHOBHbBIE MOJIOKEHUSI MOJEKYISIPHO-KHHETHUECKOW TEOPUM CTPOEHUS BellecTBa. Macca U pa3Mepbl MOJIEKYJI.
OmBITH, TOATBEPKIAIONINE OCHOBHBIC TIOJIOKEHUST MOJIEKYISIPHOKUHETUIECKON TEOpUHU

6.2 Mopgenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSHMI BemecTBa. Kpucrannnueckue u amopdHbIe Tena

6.3 OOBbsicHeHHEe CBOWCTB ra3oB, JKUAKOCTEH W TBEPABIX TN HAa OCHOBE MOJOXEHUHA MOJEKYIIPHOKHHETHYECKON
TEOpHH

6.4 CMaunBaHUWe U KalTWJUISIPHBIC SIBJICHUS

6.5 TemnoBoe paciimpeHye u cxatue

6.6 Temmneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TETJIOBOTO IBUKEHHS YaCTHUI]

6.7 Buytpennss sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEN SHEpPruu: Teruionepeaaya u coBepuieHre padoThl

6.8 Bunp! Temonepeaaun: TeIUIONPOBOTHOCTh, KOHBEKIIHS, N3TyICHUE

6.9 KonmaecTBo TemoThl. Y aenbHas TEINIOEMKOCTh BEIIECTBA

6.10 TennooOMeH U TemIoBOe paBHOBECHE. Y paBHEHHE TEIUIOBOIO OajaHca

6.11 [TnaBneHue M OTBEpAEBaHNE KPUCTAIIMUECKUX BEIIECTB. Y AeIbHAas TEIUIOTA TUIaBICHHUS
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Koa pa3znena

Kon baementa

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

[TapooOpazoBanue u konneHcauus. Vcnapenue. Kunenue. Y aenbHas Temiora napoodpazoBaHus. 3aBUCUMOCTb

6.12 TEMIEPATypPhl KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus TOIMBa. Y IeibHas TEII0Ta CropaHus
6.15 [TpuHIUTIBL Pa6OTLI teroBbix nBurateneit KIIJ[ teroBoro nsurartens. TemnsoBble IBUTaTeNd M 3allUTa
OKpY’Kalomien cpeabl
6.16 3aKOH COXpaHEeHUs U MPEBPAICHHS SHEPTUHU B TEIUIOBBIX MPOIECCcax
[IpakTryeckue pabOTHI:
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.
OnbITHI IO BRIPAIIMBAHHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIH caxapa.
OmnbITH IO HAOTIOICHUIO TETUIOBOTO PACIIMPEHHS Ta30B, KHUIKOCTEH M TBEPABIX TEIl.
Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE MIMTPHIIA.
OmBITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTb JJABJIICHHUS BO3TyXa OT €ro 00bEéMa M HarpeBaHUsI WITH OXJIAXKICHUSI.
[IpoBepka rumores3bl JTMHEWHON 3aBUCMMOCTH JUIMHBI CTOJOWKA >KUIAKOCTH B TEPMOMETPUYECKONH TPYOKe OT
6.17 TEMIIEPATYPHI.
Habmroienne n3MeHeHus: BHyTPEHHEH SHEPTUH Tella B pe3yibTare Teronepeaayu u paboThl BHEIIHUX CHIL.
HccnenoBanue siBISHNS TETNIOOOMEHA MPU CMEIIMBAHUH XOJIOTHON M TOPSTYEH BOIBI.
OmnpeneneHre KOTMYECTBAa TEIUIOTHI, IMOJYYEHHOTO BOJOH NpHU TEMJIOOOMEHE C HarpeThiM METaJUIMYeCKUM
IIAJTAH]IPOM.
Omnpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue mporecca UCIIapeHusl.
OmnpeneneHre OTHOCUTENHLHOM BIAXXHOCTH BO3AyXa.
Ornpenenenne yaeIpHON TEIIOTHI IUIaBICHUS JIb/IA.
du3nyecKue sIBICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSKEHHE U KAMIUISIPHBIC SIBICHUS B IPUPOJIC, KPUCTAIUIBI B
6.18 npupoje, minydeHne CoJHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpW3bl; 00pa3oBaHHME POCHI, TyMaHa, HHe,
CHera.
6.19 TexHuyeckue yCTpOICTBAa: KaMWIULSIPHI, MPUMEPHl HCIOIB30BaHUS KPHUCTAIJIOB, >XHIKOCTHBIA TEPMOMETD,

JaT4YUK TeMIepaTyphl, TEPMOC, CHCT€Ma OTOIUIEHHS JOMOB, THMTPOMETpbI, MCUXPOMETP, MapoBas TypOuHa,
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Kon baementa

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

ABUTaTCJIb BHYTPCHHETO Crr'OPaHUs.

DOJIEKTPUYECKUE U MATHUTHBIE SABJIEHUA

7.1 Dnektpuzanus Tel. [[Ba posia aIeKTpUIECKUX 3apsiioB

79 BsaumoneiictBue 3apsikeHHBIX Tell. 3akoH KyrnoHa (3aBUCHMMOCTh CHUJIbI B3aMMOJEHCTBHS 3apsDKEHHBIX Tel OT
BEJIMYMHBI 3aps10B U PACCTOSHUS MEXTy TEJIaMHU)

73 Dnekrpuyeckoe nosie. Hanpsok€HHOCTD 37EKTpUYecKoro nosisd. [IpuHIuUI Cyneprno3uiiuy dJIeKTPUISCKUX MoJieh
(Ha KaUEeCTBEHHOM YpPOBHE)

74 Hocurenu snexTpuueckux 3apsioB. DIIeMEHTapHbIN siekTpuueckuid 3apsa. Ctpoenue atoma. [IpoBogHuku u
TUDIIEKTPUKU

7.5 3aKOH COXpaHEeHHUS AJIEKTPUUECKOTO 3apsiia

7.6 DNEeKTPUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS JEKTPHUUECKOro ToKa. VICTOUHUKH MOCTOSHHOTO TOKA

77 JlefcTBHS 3JIEKTPUYECKOTO TOKA (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKHI TOK B JKUAKOCTSIX U
raszax

7.8 Onexrpuueckas nenb. Cuia Toka. DJIEKTPUIECKOe HAIPSKEHUE

7.9 CornpoTuBiieHHE MPOBOAHUKA. Y JCIBHOE COMPOTHUBIICHNE BEIIECTBA

7.10 3akon OMa 1t yJacTKa 1enu

7.11 [TocnenoBarenpHOE M MapaIeIbHOE COSAMHEHUE TTPOBOTHUKOB

7.12 PaboTa 1 MOLTHOCTB 37EKTpHUECcKOro Toka. 3akoH [[xoyns — Jlenna

7.13 DJeKTpuYecKue 1enu U MOTpeOuTeN! 3JIeKTpUIecKoi sHeprun B ObiTy. KopoTkoe 3aMbikaHue

7.14 ITocTosuabIe MarauTHl. B3anMonelcTBrE MOCTOSTHHBIX MarHUTOB

7.15 MaruutHoe 1ojie. MargauTHoOeE I1ojie 3eMJIM U €r0o 3Ha4YeHUe I >KU3HU Ha 3eMIiie

7.16 OmnsIT OpcTena. MarHuTHOE NOJIE 3IIEKTPUUECKOr0o ToKa. [I[puMeHeHNe 211eKTPOMarHuTOB B TEXHUKE

717 HeiicTBue MArHUTHOTO IO HA MPOBOJHUK C TOKOM. OneKTpoABUTaTENb MOCTOSHHOIO ToKa. Mcmosnb3oBaHue
AJEKTPOABUraTeNel B TEXHUUYECKUX YCTPOICTBaX U Ha TPaHCIOPTE

7.18 Omnerter @apanes. SABnenne aneKTpoMariuTHON HHAYKIUK. [IpaBuo Jlenna

7.19 Onexrporereparop. CrocoObl MOTYYEHHUS SJIEKTPUUYECKOM HSHEpruu. DIEKTPOCTAHLUUU Ha BO30OHOBIISIEMBIX
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HCTOYHHUKAX SHCPIruu

7.20

[IpakTuyeckue pabOTHI:

OnbIThl 0 HAOTIOAEHUIO JEKTPU3ALUH TEJl HHAYKIUEH U IIPU COPUKOCHOBEHUH.

HccnenoBanue 1eHCTBUSA 3JIEKTPUUECKOIO M0JI HA IPOBOJIHUKU U AUDIEKTPUKU.

C6opka u mpoBepka paboThl AMEKTPUUECKON LEMH OCTOSHHOTO TOKa.

W3mepenue u peryimpoBaHHue CUJIbl TOKA.

V3mepeHue U peryarupoBaHue HaNpsHKEHUs.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, MIYLIErO YEpPe3 pe3UCTOp, OT COMNPOTHBIECHUS pE3UCTOpa U
HanpsDKEHUs Ha pe3UCTope.

OnbpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JEKTPUUYECKOTO CONPOTUBJICHUS IMPOBOJHHKA OT €ro JUIMHBI,
IUTOIIAIM [TONIEPEYHOr0 CEUSHHsI U MaTepHara.

[IpoBepka mpaBuiia CI0KEHUS HANPSDKEHUN MPU MOCIE0BATEIbHOM COESMHEHUH ABYX pe3ucTtoposB. [IpoBepka
IpaBUja ISl CUJIBI TOKA IPU MapauieIbHOM COEAMHEHHH pe3ucTopoB. OmpesaeneHne padoThl 3JIEKTPUYECKOTO
TOKa, MWJIylero uepe3 pe3ucrop. OnpeneneHne MOLIHOCTU —3JEKTPUYECKOro TOKa, BBIAEISIEMONM Ha
pesucrope. MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYIIErO YEpe3 JIAMIIOYKY, OT HANpsUKEHUsS Ha
uHeit. Onpenenenne  KIIJI — warpeBarens. MccnenoBaHue  MAarHUTHOTO — B3aUMOJICUCTBHUS  TMOCTOSTHHBIX
Mar"urToB. M3ydenne MarHMTHOIO 0JIsA MIOCTOSIHHBIX MarHuToB opu  Hx 00bEeTMHEHUN
u pazaeneHuu. MccnenoBanue  AeMcCTBUS — DIEKTPUYECKOIO  TOKA HAa  MAarHUTHYIO  CTpenky. OmbITHI,
JEMOHCTPHUPYIOIIAE 3aBUCHUMOCTh CHJIBI B3aMMOJEHCTBHS KAaTyIIKM C TOKOM M MarHuTa OT CHJIBI TOKAa U
HampaBJIeHUsT TOKa B  KaTyuike. M3yueHue  fgelicTBUS ~ MarHMTHOIO  TOJsi HA  NPOBOJHUK €
TokoM. KoHcTpynpoBanue u wuzydyeHue pabotTbl anekrpozsuratens. M3mepenune KIIJ snexTpoaBurarenbHOM
ycTaHOBKH. OTBITHl IO HCCIIEOBAaHUIO SIBJICHHUS 3JEKTPOMAarHUTHOM HMHIYKIUHU: HUCCIIEJOBaHUE H3MEHEHHH
3HAUEHUS U HallpaBJIEHUs NHIYKIIMOHHOTO TOKa

7.21

dusnueckue SABJICHUS B MPHUPOJIE: AIIEKTPUUECKHE SBICHHS B aTMOc(epe, dJEeKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHMTHOE 1oJje 3eMiu, Apei¢ MoacoB, poJib MATHUTHOTO MOJIS 7S )KU3HU Ha 3emJie, MOJISIPHOE CUSHUE

7.22

TexHnuyeckue ycTpoicTBa: 3JEKTPOCKOIl, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHUK DJIEKTPUUECKON SHEPIuH,
AJIEKTPOOCBETUTENNbHBIE ~ MPUOOpBI,  HarpeBaTelbHBIE  AJIEKTPONPUOOPHl  (MpUMEpPBI),  AJIEKTPUUECKUE
IIPEIOXPAHUTEIH, JIEKTPOMArHUT, JJIEKTPOIBUTaTENb IOCTOSHHOIO TOKA, TEHEPATOP MTOCTOSHHOIO TOKA

41



9 KIIACC

Konx paznena Kon anemenra IIpoBepsiemble 2IIEMEHTHI COAEPIKAHMS
MEXAHWYECKUE SABJIEHUA
8.1 Mexanuueckoe ABuxeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCUTENBHOCTH MEXaHUYECKOTO TBUKCHHS
8.3 PaBHOMepHOE NpSAMONIMHENHOE IBUKEHUE
8.4 HepaBnomepnoe npsimonuHaeliHoe ABrkeHrne. CpeqHsisi 1 MTHOBEHHAsI CKOPOCTh Tella IPH HEPAaBHOMEPHOM JIBHKCHHUH
8.5 Yckopenue. PaBHOYCKOPEHHOE NPSMOJIIMHENHOE IBUKEHHE
8.6 CBobOoaunoe nagenne. OnbiTel [anunes
8.7 PaBHoMepHOe naBmkeHHEe MO OKpyxkHOcTu. [lepuon u wacrora oOpameHus. JluHeiiHas u yrioBas CKOPOCTH.
LleHTpOCTpEMUTENEHOE YCKOPEHUE

8.8 [TepBerit 3akon HeioToHa
8.9 Bropoii 3akoH Herotona

8 8.10 Tpertnii 3akon HeroToHa
8.11 [IpuHIUI CyNEpIO3UITUU CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CHIIa TPEHUS TTOKOsI, IPYTre BUbI TPEHUS
8.14 Cuna TSOKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOAHOTO MajieHUs
8.15 JBmwxenue rutaneT Bokpyr Cosnua. IlepBas kocMudeckast ckopocTb. HeBecoMOCTh 1 nieperpy3ku
8.16 PaBHOBecue maTepranbHON TOUYKU. AOCOTIOTHO TBEPAOE TEIO
8.17 PaBHOBecue TBEPIOTO TeEJa € 3aKPEIUIEHHON OChIO BpameHusi. MoMeHT cwiibl. LIeHTp TsokecTn
8.18 Nmnynec Tena. MU3mMenenne nmnynbca. Mnynsc cuiibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE ABHKEHHE
8.21 Mexannyeckasi paboTa U MOIITHOCTh
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8.22

PaGora cun TsxecTH, ynpyroctu, TpeHus. CBsi3b SHEpruu U paboTh

8.23 [TorenumansHas YHEPrHs TeJa, TOAHATOTO HAJl TOBEPXHOCTHIO 3eMITN

8.24 [ToTeHunanpHas 3HEPTUs CXKATON IPY>KUHbI

8.25 Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aK0H COXpaHEHHUs MEXaHUYECKON IHEPTUr
[MpakTrueckue paboTHIL:
Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WIIH JIBMXKEHUS IapuKa 10 HAKJIOHHOH miockoctu. OnpeneneHue
YCKOpPEHHS TeJla IPU PaBHOYCKOPEHHOM JIBUKEHUH MO HAKIIOHHOW TJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH TPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HadyalbHOH CKOPOCTH.

8.97 Hpo'?sepKa TUIIOTE3Bl: €CJIM NPH PAaBHOYCKOPEHHOM JBW)KEHUHM O€3 Ha4aJdbHOW CKOPOCTH IYTH OTHOCSATCA Kak PsJI
HEYETHBIX YHCEJ, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJIMHAKOBEI.
HccnenoBanue 3aBUCUMOCTH CHUJIbI  TPEHUS CKOJIBKEHMS OT CHJIBI HOpPMajibHOro jAasieHus. OnpeneneHue
KodpdunreHTa TpeHus CKoimkeHus. Onpenenenue XECTKOCTH NMpYXHUHBL. OnpeneneHre padOThl CHUJIBI TPEHUS TPH
PaBHOMEPHOM JIBM)KEHUH TeJa 0 TOPU30HTAIBbHON MOBepXHOCTH. OmpeneneHre padoThl CUIIbI YIPYTrOCTH IpU MOAbEME
rpy3a ¢ UCIOJIb30BaHUEM HEMOIBMYKHOTO U TIOJIBMIKHOTO OJIOKOB

8.8 dusnuecKue sBICHUS B IPUPOAE: MPUIUBBI U OTIMBBI, ABHKEHHE I1aHeT COHEYHOM CUCTEMBbl, peaKTUBHOE JBH)KEHHE
KHUBBIX OPTaHU3MOB

8.29 TexHMUecKue yCcTpoHCTBA: CIIUAOMETP, TATUUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PaKeThI

MEXAHUWYECKUE KOJIEFAHMA 11 BOJIHBI

9.1 KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTHKH KOJIeOaHU: IepUo/l, YaCTOTa, aMIIUTY/AA

9.2 Matemaruueckuil U Npy>KUHHBIN MasTHUKH. [IpeBpalienre sHepruu npu KouedaTeIbHOM JIBUKEHUU

9.3 3aryxaromue konedanus. BeinyxeHHbie koneOanus. Pezonanc

94 Mexannueckne BoJHbI. CBOMCTBAa MEXaHUYECKUX BOJH. [IpoionbHbIE U MONIepeYHble BOIHBIL. [[11MHA BOIHBI M CKOPOCTH
e€ pacnpocTpaHeHus. MeXaHU4eCKUe BOJIHBI B TBEPAOM TEIIE, CEHCMUYECKUE BOIHBI

9.5 3ByK. ' poMKOCTB 1 BbICOTA 3BYKa. OTpa)keHue 3ByKa

9.6 Wudpa3Byk u ynpTpa3sByk

9.7 [IpakTuyeckue paboTHI:

Ompenenenne 4acTOThl M IEPHO/Ia KOJICOaHNI MAaTEMaTHIECKOTO MasiTHUKA.
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OmnpeeneHne 9acTOThI ¥ MIEPHOa KOJICOaHUH TPYKUHHOTO MasiTHUKA
HccnenoBanue 3aBUCMMOCTH Tepuoja KoleOaHWW IOABEUHICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH. MccienoBaHue
3aBHCUMOCTH TE€pHOAA KOJICOAHWH TIPYKMHHOTO MasTHHUKAa OT Macchl Tpysa. [I[poBepka HE3aBHCHMOCTH TIEpHOJA
Kosie0aHui Tpy3a, MOJBEIIEHHOTO K HUTH, OT MAaCChl Tpy3a U KECTKOCTH MPYXKHUHBI. VI3MepeHne yCKopeHHus CBOOOIHOTO
naJIcHUs

9.8 dusnueckue SBJICHUS B MPUPOJIC: BOCHPUSATHE 3BYKOB JKUBOTHBIMH, 3eMJICTPSICEHHE, CEHCMHUYCCKUE BOJIHBI, IyHAMH,
9X0

9.9 TexHuUecKue yCTpOHCTBA: IX0JIOT, UCIIOIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHHKE

OJIEKTPOMATHUTHOE TTOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DJNEeKTPOMarHUTHOE T0JIe. DIEKTPOMAarHUTHBIC BOJHBI. CBOWCTBA 3JIE€KTPOMArHUTHBIX BOJH

10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH

10.3 DnekTpoMarauTHas rnprupoja ceera. CKopocTh cBeta. BoiHOBBIE CBOWCTBA CBETa

10 104 IIpakTuueckue paboThI:
' N3ydeHue cBOICTB 371€KTPOMAarHUTHBIX BOJIH C TOMOILIbI0 MOOUIIBHOTO TeneoHa

105 CDI/I3I/I‘I€CKE/IC SBJICHUS B IpHUpoJe: OMOJOrHMuYecKoe AEWCTBUE BHJIUMOIO, YIbTPaHUOJIETOBOTO U PEHTIE€HOBCKOIO
W3ITydeHUN

10.6 TexHMUecKkue ycTporHCTBa: HCIOIB30BaHNE dJIEKTPOMATHUTHBIX BOJH JUISI COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlyueBast Mmogenb cBeta. MicTouHMKHM cBeTa

11.2 [IpsmonnHEHOE pacIpOCTpaHEHNUE CBETA

11.3 OTtpaxenne ceta. [lmockoe 3epkaio. 3aK0H OTPaKCHHS CBETA

114 IIpenomienue cBera. 3aKoH MpeaoMieHus cBeta. [lonHoe BHyTpeHHEe OTpakeHHE CBeTa

11 115 JIunza. Xox mydyel B JINH3E

11.6 Onrtuyeckas cucreMa ¢oroarnmapara, MUKPOCKOIa U TeJIecKoma

11.7 I'ma3 kak ontuyeckas cucteMa. biIM30pyKOCTh U JaTbHO30PKOCTh

11.8 Paznosxxenune 6emoro cBera B criekTp. OnbiThl HetoToHa. ClioskeHHE CIEKTpAIbHBIX I[BETOB. Jluciepcust cBeTa

11.9 [IpakTuyeckue paboTHI:
HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHUsSI CBETOBOTO JIy4a OT yIJia TaIeHHS.
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N3yueHne xapakTepUCTHK U300paXKeHus peAMETa B IIJIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH YIJIa IPEIOMIIEHUSI CBETOBOIO JIy4a OT yIJIa NAJEeHMs Ha IPaHULE «BO3YX — CTEKIION.
[Tonyuenne n300pakeHHI ¢ ITOMOIIIBIO COOMPAIOIICH JTUH3HI.
Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHIIBI COOMPAFOILEH JTMH3BI.
OmnbITHI IO PA3JIOKEHUIO OEJIOro CBETa B CHEKTP.
OmnBITH IO BOCTIPHUSATHIO I[BETA IPEIMETOB IPH UX HAOIIOJCHUN Yepe3 [IBETOBBIC (PHIIBTPHI

11.10 @dusnueckue sBIeHUs B npupone: 3atMeHuss ConHma u JIyHBI, IBeTa Tel, ONTHYECKHE SBICHUS B atMocdepe (UIBeT
Heba, pedpakis, paayra, MUPax)

11.11 TexHnueckue ycTporucTBa: OUKH, IEPUCKOT, (POTOANIAPAT, ONTHYECKUE CBETOBOIBI

KBAHTOBBGIE SIBJIEHUA

12.1 OmneiTel Pe3epdopaa u uranerapHas Mojenb aroMa. Moaens atoma bopa

12.2 Hcnyckanue u noriomeHue ceera atoMmoM. KBanTsl. JInuHeluarbie cieKTpsl

12.3 PanuoaxktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3I1ydeHHs

124 Crpoenue atoMHor0 siipa. HykinoHHas Moziens aToMHOTO siipa. M30Tomsl

125 PannoaxTtuBHble npeBpaienus. [lepuon nomypacnana aToOMHBIX sa€p

12.6 SnepHble peaky. 3aKOHBI COXPAHEHUS 3apsAA0BOT0 U MACCOBOT'O YUCEI

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12 12.8 Peaxiuu cunrtesa u nenenus siaep. Ucrounuku sneprun ColiHIa U 3BE3]1

12.9 SAnepHas sHepreTuka. JleiicTBUE paIMOAKTUBHBIX N3JIy4€HUHN Ha )KUBBIE OPTaHU3MBbI
[IpakTuyeckue paboTHI:

1210 HabuntoieHne CrIomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY IYTH (110 poTorpadusm).
W3mepenue paaroakTuBHOro (hoHa

1211 duznyeckue BICHUS B npupoze: €CTECTBEHHBII pannoaKTHBIEHﬁ ¢GboH, KOCMUYECKHUE JTYUYH, paAMOAKTUBHOE U3TydCHHE
IIPUPOJHBIX MUHEPATIOB, NENCTBUE PAAMOAKTUBHBIX U3JIyUEHUN HAa OPraHU3M YeJIOBEKa

12.12 TexHr4ecKkue ycTpoucTBa: CIEKTPOCKOII, MHAUBAYAIBHBIN JO3UMETD, Kamepa Bunbscona
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6. ITIPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEFOBAHMS K PE3YJIbTATAM OCBOEHHWSA OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHUA

Kox nposepsiemoro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS 0CBOEHUSI OCHOBHOI 00pa3oBaTe/ibLHOI
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[Tonumanue poiau GpU3NKK B HAYYHOU KapTHHE MUPA; CHOPMUPOBAHHOCTH 0a30BbBIX MPEJICTABICHUH O 3aKOHOMEPHOM CBA3U
¥ TI03HABAEMOCTH SIBJICHUW TIPUPOBI, O POJH SKCIEPUMEHTa B (PHU3UKE, O CHCTEMOOOpa3yroield ponn (U3NKHA B PA3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJOIMH, 00 »3BOMIOLMM (U3MYECKMX 3HAHMH M HUX POJIU B LEJIOCTHOM
€CTECTBEHHOHAyYHOW KapTUHE MHpA, O BKJIAJE POCCHUICKUX M 3apyOeKHBIX Y4YEHBIX-(PU3UKOB B pa3BUTHE HAYyKH,
00BSICHEHUE NTPOLIECCOB OKPYIKAIOIIEr0 MUpa, Pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUS O BHWJAAaX MaTepud (BEMISCTBO H IMMOJIEC), O ABM)KCHHHM KakK CIIOCO0E CYIIECTBOBAaHUS MaTepHH, 00 aTOMHO-
MOJICKYJISIPHOM TEOpPUU CTPOCHHUS BEIIECTBA, O (PU3UYECKOM CYUTHOCTU SIBJICHHM MPUPOJbI (MEXaHUYECKUX, TEIIOBBIX,
AJIEKTPOMATHUTHBIX M KBAHTOBBIX); YMEHUE DPa3uyarTh SBJICHUS IO OINMCAHMIO MX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (U3MUYECKOE SBICHHE; YMEHUE Paclo3HABaTh MPOSBICHUE M3YUYEHHBIX (PU3NUYECKUX
SIBJICHHI B OKPYXKAIOIEM MUPE, BBIIEIISI UX CYIIECTBEHHbIC CBOMCTBA (ITPU3HAKH)

Brnanenue ocHoBamMM MOHSATUHHOIO amnmapaTa M CHUMBOJIMYECKOTO si3blka (DU3MKH M HUCIOJNB30BAaHUE WX JUIS PELICHHS
yueOHBIX 3aj]a4; YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBIECHUS U MPOLECCHI, UCIIOIb3Ys (yHIaMEHTaIbHbIE
Y HDMIIUPUYECKUE 3aKOHBI

VYMeHN€e ONMCHIBATh N3YUCHHBIC CBOMCTBA T€NI U q)HSH‘{CCKI/IC SIBJICHUS, UCITIOJIb3Y1 (1)PI3H‘IGCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMM METOJOB Hay4yHOIO MO3HAHHUS C Y4YETOM COONIOACHMS MpaBui O€30MacHOro Tpyja: HaboIeHue
(bU3NUECKUX SIBIICHHI:

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY M3 JAaHHOTO Habopa o0OpynOBaHUS M0 MHCTPYKIUH,
OTHCBIBATH XOJ1 OTIBITA U 3aMCHIBATH €r0 Pe3yabTaThl, (HOPMYITUPOBATh BHIBOIBI;

MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (U3NYECKUX BEIMYMH: YMEHUE TUIAaHUPOBATh U3MEPEHMSI, CAMOCTOSTEIbHO
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY IO MHCTPYKIMM, BBIYUCIATH 3HAUEHHE BEJIMYMHBI U aHAJTU3UPOBATh
MOJIy4YEHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOU MOTPEIIHOCTH Pe3yJIbTaTOB U3MEPEHUI;

NPOBEIEHUE HECIOXKHBIX JKCIEPUMEHTAIBHBIX HCCIIEAOBAHUM; CaMOCTOSTENIbHO COOMpaTh 3KCIEPHUMEHTAIBHYIO
YCTaHOBKY U MPOBOAUTH UCCIIEJOBAHUE 110 UHCTPYKIIHUHU, MPEACTABIATh MMOJTYYEHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJTHUYHH B
BUie TaOJIMI U TpadUKOB, YUUTHIBATH NOTPEIIHOCTH, A€IaTh BBIBOIBI 110 pE3yIbTaTaM HCCIIeI0BaHUS

[TonnmaHne XapakTEpHBIX CBOWCTB (pU3MYECKHX Mojenell (MaTepuaibHash TOYKa, aOCOJIOTHO TBEPAOE TEN0, MOJAEIH
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Kox npoBepsiemoro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM 02a30BOr0 YPOBHSI OCBOEHUSI OCHOBHOI 00pa30oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®PT'OC

CTPOCHUA Ia3os, )KI/II[KOCTeﬁ u TBépI[bIX TCJI, IUIaHCTapHAasA MOJCJIb aTOMa, HYKJIOHHAasA MOACJIb aTOMHOI'O ;mpa) U YMCHUC
IMPUMCHATb UX JJIA 00BsACHEHHUS (1)I/ISI/ILI€CKI/IX IIponeCCOB

YMmeHue OOBSICHATh (PU3MUECKHE IMPOLECCHl W CBOWCTBA TN, B TOM 4YHCIE W B KOHTEKCTE CHUTYAIlMi MPaKTHUKO-
OpPUEHTHPOBAHHOI'O XapaKTepa, B YACTHOCTH, BBIABIATH NPUYUHHO-CIIECTBEHHBIE CBSI3U U CTPOUTH OOBSCHEHHE C ONOPOM
Ha M3YYEeHHBIC CBOMCTBA (PM3MUECKUX SBICHUH, (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIH

YMmenue pemars pacu€THbele 3amaun (Ha 0ase 2 — 3 ypaBHEHHMI), WCHOJIB3ysd 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOIINE
¢du3nyeckre BeITUYMHBI, B YACTHOCTH, 3allUChIBATh KPATKOE YCIOBHE 33/1a4M, BBISABIATH HEJOCTAIOIME JaHHbIC, BEIOUPAThH
3aKOHBl U (OpMyJIbl, HEOOXOAMMBIE Al €€ pEeLIeHMs, HCIOJIb30BaTh CIPABOYHbIE JaHHbIE, MPOBOJIUTH PacuéThl U
OLICHMBATh PEAJTUCTUYHOCTb IIOJYYEHHOTO 3HA4YeHMsI (PU3MUECKON BEIUYMHBI; YMEHHE OINPEAENSATh pPa3MEPHOCTb
(bU3M4eCcKOil BEIMUMHBI, IOJIyY€HHON NPU PEIICHUH 3a/1a41

YMeHue XapaKTEpU30BaTb IIPHHIUIIBLI HeﬁCTBHH TCXHUYCCKHUX YCTpOﬁCTB, B TOM 4YHCIE OBITOBBEIX HpI/I60pOB,
N MPOMBINIJICHHBIX TCXHOJOTMYCCKUX IMPOLECCOB IO UX OIMMMCAHUIO, UCIIOJIb3Ys 3HAHUA O CBOMCTBaX q)HSI/I‘IeCKI/IX SIBIICHHI
)4 HCO6XO)II/IMBIC (1)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

10

YMeHue ucrnoiab30BaTh 3HAHUS O (PU3MYECKUX SBJIECHUSX B MOBCEJHEBHOW XU3HU IUId oOecriedeHHs] 0e30MacHOCTH NPHU
oOpalleHnn ¢ OBITOBBIMM NPUOOpPaMU M TEXHUYECKUMH YCTPOMCTBaMH, COXpPAaHEHMs 3/10pOBbs M COOIIOEHUS HOPM
HKOJIOTMYECKOTO MOBEACHUS B OKpYXarouled cpese; MOHMMaHWEe HEOOXOAMMOCTH NPUMEHEHMS JOCTHXKEHUH (QU3UKU U
TEXHOJIOTHH JUIsl pAlMOHAIBHOTO MIPHPOAONOJIb30BaHUS

11

OnelT 1oHMCKa, NpeoOpa3oBaHUS U NPEICTaBICHUS HHPOpMALMK (QU3NYECKOTO COAEpKAHHUS C  HCIOIb30BAaHUEM
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI{; yMEHUE OIIEHHBAaTh JOCTOBEPHOCTh MOJYYEHHON HWH(pOpMalUU Ha
OCHOBE MMEIOIINXCS 3HAHUM U JIOTIOJIHUTEIbHBIX HCTOYHUKOB; YMEHUE HCIOIb30BaTh MPH BHIMOIHEHUH YYEOHBIX 3aJaHUIl
HAYYHO-TIOMYJISIPHYIO ~ JIUTepaTypy  (U3HYECKOro  COJEp)KaHWs,  CIPABOYHbIE  MaTepuaibl, PpPECcypchl  CETH
WuTepHer; BnaseHrne 6a30BbIMU HaBbIKaMU MpeoOpa3oBaHusl HHPOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO; YMEHHE
C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIEHHS] Ha OCHOBE MH(POPMAIIMU M3 HECKOJIBKUX HCTOUHUKOB
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7. IEPEYEHbDb 9JIEMEHTOB COJAEPXKXAHUS, IPOBEPAEMbIX HA OI'D ITIO ®U3UKE

Kon IIpoBepsieMblii 3J1IEMEHT COJePIKAHUSA
1 MEXAHUWYECKUE SBJIEHU S
1.1 Mexanndeckoe apmxenne. Marepuanpnas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD IBIKEHUS
1.2 PaBHOMeEpHOE 1 HepaBHOMepHOe BMKeHUe. CpeaHss ckopoctb. DopMyna s BRIYMCICHHS CpeHel CKopocTu: v = S/t
PaBHOMEpHOE TIPAMONMHEHHOE NBIKEHIE. 3aBICHMOCTh KOOPIMHATHI TeIa OT BPEMEHH B CIIydae PaBHOMEPHOTO IPSIMOIHHEHHOTO ABIKECHUS:
1.3 X(1)=x,+ut
I'paduxu 3aBUCHMOCTH OT BpeMEHH IS TPOESKIUH CKOPOCTH, MPOCKINH ITEPEMENIeHNS, TyTH, KOOPIMHATHI IIPH PABHOMEPHOM IPSMOIMHEHHOM JIBIKEHUH
3aBUCUMOCTb KOOPAMUHATHI TeJla OT BPEMEHHU B CIIy4ae paBHOYCKOPEHHOTO MPSIMOIUHEHHOTO TBHUKECHUS:
>
zl...
Sl =vy, #1+ay* =
&
DopMyIbl 1715 IPOEKLUHU TIEPEMELLIEHNS], IPOEKIIUY CKOPOCTH U IIPOEKIMY YCKOPEHUS IIPU PABHOYCKOPEHHOM IIPSMOJIMHEMHOM JIBUXKEHUU!
2
1.4 3_1.{?)—1_3':'1 -ITHI-T
v (=0, +a,-t,
a, (f) =canst,
2 r S
L/:..l. — U-.}. :--!’il_.l..‘:T.l
I'paduku 3aBHCHMOCTH OT BpPEMEHHU IS MPOCKUUH YCKOPESHUsS, MPOCKIUH CKOPOCTH, IPOCKIUH IepPEeMEIleHHs, KOOPIMHATHl MPU PaBHOYCKOPEHHOM
HpHMOHHHCﬁHOM JABUXCHUHN
15 CobomHoe manenue. DopMyITbl, OMICHIBAIOININE CBOOOMHOE MAJCHUE TENla IO BEPTHUKAIM (IBIKCHHE TEJa BHHA3 WM BBEPX OTHOCHTEIFHO ITOBEPXHOCTH

3CM.]'II/I). Fpaq)I/IKI/I 3aBHUCHMOCTH OT BPEMCHU IJI NIPOCKIHMHU YCKOPCHHSA, ITPOCKIMKU CKOPOCTU U KOOPAWHATHI ITPU CBO6OZ[HOM MaJCHNUU TCJla IO BEPTUKAIIN
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Kon

IIpoBepsieMblii 3J1IeMEHT COJEePIKAHUSA

CKOpOCTh paBHOMEPHOTO JIBUKEHUS Tella TI0 OKPYKHOCTH. HanpaBneHue cCKopoCTy.
dopmyna 1Sl BEIYUCICHUS CKOPOCTH Yepe3 PaaNyC OKPYKHOCTH M IEPUO 00paIIeHus:

_ 2nR
T
IlertpocTpemuTenpHOe yckopeHue. HampaBieHne neHTpocTpeMUTENEHOTO YeKopeHusi. Dopmyra [1st BEIYUCICHHS YCKOPEHHSL:
9
1.6 s
TR
COopMYIA, CEAEEANIAT NEPHOT H 9acTOTY 00palmeHHA:
V= 1
T
Macca. [InotHocTs BemectBa. @opMyna A BBIYUCICHUS INTOTHOCTH:
1.7 _m
V
1.8 Cuna — BekTOpHas (hruzndeckas BenuunHa. CIIOKEHUE CHIT
1.9 SABnenune unepuuu. Ilepsoiit 3akoH HeloToHa
Bropoii 3akoH HeroToHa:
1.10 F=m-d
CoHanpasIeHHOCTb BEKTOpa YCKOPEHUs T€J1a U BEKTOpa CUJIbl, JEHCTBYIOIIEH Ha TEJIO
Bzanmopeiictsue ten. Tpetnii 3akoH HeroToHa:
1.11

Fy_ gy =—F_,
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Kon

IIpoBepsieMblii 3J1IeMEHT COJEePIKAHUSA

1.12

TpeHHe TOKOA U TPECHUE CKOJIbXKCHUA. (DOpMYJ'Ia JUTA BBIMUCJIICHUA MOAYJIA CHUJIbI TPCHUA CKOJIBXKEHUA:

Fo=u-N

1.13

Hedopmanus Tena. Yrpyrue u Heynpyrue aedopmanun. 3akoH ynpyroi nedopmammu (3axoH ['yka):

F=k-Al

1.14

Bcemupnoe tarorenue. 3akoH BCEMUPHOT'O TATOTEHUS:
m, -5
R
Cmta TspKecTd. Y CKOpEeHHE CBOOOTHOTO TaICHHS.
dopmyna 11 BEIYACICHHS CHIIBI TSHKECTH BOJM3H MoBepXHOCTH 3eMud: F = mg.
JBmwxkenune manet Bokpyr Connna. [TepBas kocMudeckas ckopocTb. HeBecoMOoCTh 1 neperpy3ku

1.15

Wmmynbc Tena — BeKTOpHAs Gpr3ndecKas BeTHINHA.

p=mo

Nmnynse cuctems! Ten. M3aMenenne umnynbsca. MiMnysbsc cuiibl

1.16

3aKOH COXpaHEHHsI UMITYJIbCca Ul 3aMKHYTOM CUCTEMBI TeJl:

D=+, U, =const

PeaxTuBHOE IBMKEHIE
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Kon

IIpoBepsieMblii 3J1IeMEHT COJEePIKAHUSA

1.17

MeXﬁHI/I'-IeCKaH pa60Ta. (DopMyna JJIs1 BBIYUCIICHUSA pa6OTI>I CHIJIBI:
A=Fscoso
MeXaHI/I'-IeCKaH MOIIIHOCTH:

N=4
I

1.18

Kunernueckast 1 moTeHIIMaIbHAS OHEprusli. dDOpMyna JUUISL BBIYUCICHUS KUHETUUECKOM OHCPIruun:

Teopema 0 KHHETHYIECKOMH dHEprHH. PopMyITa TS BEIYMCIEHHUS TOTEHIIMAIBHON SHEPT U TEa, IO IHATOTO
Hajg 3emMnéii:

E,=mgh

1.19

Mexanuyeckast SHEPrusi:

E=E.+E,

3aKOH COXpaHEHUs! MeXaHUUeCcKol sHepruu. GopMyna JJis 3aKOHA COXPAHEHUSI MEXaHHUECKOM SHEPTUU B OTCYTCTBHE CHII TpeHus:: E = const.
IIpeBpalnieHne MEXaHMUECKOW SHEPIUH IPU HAJIMYMH CUJIbI TPEHUSL.
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Kon

IIpoBepsieMblii 3J1IeMEHT COJEePIKAHUSA

1.20

IIpocTbie MexaHU3MBL. «30JI0TOE TPABHIIIO» MEXaHHKH.
Peraar. Moment cuist: M - FI.
YcnoBue paBHOBECHS pbIyara:

M+M; +..=0

IToxBrokHBIN ¥ HeNTOABWKHBIN 010KK. KI1J] IpoCcThIX MEXaHHU3MOB,

n= Anonesran
A:mpaqemz

121

JlaBnenue TBEpAOro TeNa.
®opMyia Uil BBIYUCIEHUS JaBiIeHUs TBEPAOTO TENa:

_F
P=5-

Jaenenne raza. ArmocdepHoe JaEIcHHEE.
[mapocTarHaecEDe JARICHNE BHYTPH HHIKOCTH.
DopMyIa AT BRTHCIEHRS JARTEHHS BHYTPH HHIEOCTH:

P=pgh+p_,

1.22

3axoH [lackand. 'mapaBnuyeckuii npecc

1.23

3akoH Apxumena. @opmysa i ONpeAeIeHNs BbITAIKUBAIOIIEH CUIIbL, AEUCTBYIOLIEH Ha TENO, NOTPYKEHHOE B )KMKOCTb WIIH I'a3:

Fam =PEV

VYcnosue nnaBanus tena. [lnaBanue CYJOB M BO3QYyXOIlJTaBAHHUE
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Kon

IIpoBepsieMblii 3J1IeMEHT COJEePIKAHUSA

MexaHndecKkre KojJeOaHus. AMHJ’II/ITyI[a, nepuoa 1 4actora KOJICOaHMIA. d)opMlea, CBA3BIBAIOIIAs 4aCTOTY U NEPUOJ KoJIcOaHMIA:

124 |, = %

1.25 MaremaTH4yecKuil ¥ IPYKUHHBIA MasTHUKY. [IpeBpaliieHne SHepruu npu KojeOaTeIbHOM ABIKCHUU

1.26 3aryxatoniie koneOanus. BeiHyXIeHHBIE KoneOanus. Pesonanc
MexaHudeckre BONHBL [IpoobHbIE U ONEPEUHbIC BOJIHBL. J[TMHA BOJIHBI U CKOPOCTh PACIPOCTPAHCHHUS BOJIHBL:

1.27 -

h=v-T

1.28 3Byk. 'poMKOCTh 1 BBICOTa 3ByKa. OTpaskeHHe 3ByKOBOH BOJIHBI Ha TpaHuIle ABYX cpell. Hdpa3Byk u yibTpa3Byk
Ipaxmuueckue pabomvi
W3mepenne cpeqHell MIOTHOCTH BELIECTBA; apXUMENOBOM CHJIBI; )KECTKOCTH MPYKUHBI; KOI(D(UITMEHTa TPEHUS CKOJIBKCHHS; PaOOTHI CHUIIBI TPESHUS, CHIIBI
YIPYrOCTH; CPeHEl CKOPOCTH NBIDKCHUsI OpyCKa IO HAKJIOHHOM IUIOCKOCTH; YCKOpEHHs OpycKa MpH ABMKECHHUHU 110 HAKJIOHHOW IJIOCKOCTH, YaCTOThI U
nepuoja KojaebaHui MaTeMaTHUECKOI0 MasITHUKA; YaCTOTHI U MEPHOia KoieOaHui NPYy>KUHHOTO MasiTHUKA; MOMEHTA CHJIBI, IEHCTBYIOIIET0 Ha phIvyar; paboThl

1.99 CHJIBI YIIPYTOCTH IIPH TOABEME TPY3a ¢ IOMOIIBIO HETIOABMKHOTO OJI0Ka; pabOThI CHITBI YIPYTOCTH MPU MOABEME TPy3a ¢ TOMOIIIBIO MOBIKHOTO OJIOKa.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHITBI OT 00bEMA MOTPYKEHHOI YaCTH TeNa U OT IUIOTHOCTH JKUIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI OT
MAacChl TeJa; CUIIbl TPEHHSI CKOJBKEHUSI OT CHJIBI HOPMAIBHOI'O JIABJICHUS U OT POJia MOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3HUKAIOIIEH B MPYXKUHE, OT CTEIICHU
JaedopMary Ipy>KUHbI, YCKOPEHUs: OpycKa OT yIila HaKJIOHA HalpaBIIsioIeil; mepuoa (4acToThl) KojeOaHUH HUTSHOTO MasiTHUKA OT JUTMHBI HUTH; IEPHOJIa
KOJIeOaHU MPYKUHHOTO MAsTHUKA OT MAcChl rpy3a M KECTKOCTH MPYKUHBI, MCCICIOBAHUE HE3aBUCUMOCTH MEpHOa KOJIeOAHHIH HUTSHOTO MasTHHKA OT
macchl rpy3a. [TpoBepka ycinoBusi paBHOBECHsI pbluara
Qusuueckue s61eHUs 8 npupode. TPUMEPHI IBIDKECHUS C PA3TUYHBIME CKOPOCTSMHU B JKHBOW M HEXKUBOW NPHPOIE, IEHCTBUE CIUIBI TPCHUS B IPUPOIE U

130 TCXHUKE, NPUJIMBLI U OTJIUBBI, ABUKCHUC IUIAHCT ConHeuyHon CHUCTEMbBI, PCAKTUBHOC JBMXCHUEC JKUBBIX OPraHU3MOB, pbldarud B TEJIC YCJIOBEKA, BJIHAHHUC
aTMOC(EepHOT0 JaBICHUS Ha )KUBOU OpPraHu3M, ITaBaHUE PHIO, BOCIIPHATHE 3BYKOB KHBOTHBIMH, 3EMIICTPSICCHUE, CEHCMUYCCKIE BOJTHEI, IyHAMH, DXO0
Texnuueckue ycmpoticmea: CIUAAOMETP, HATYAKUA TOJOKEHHS, PACCTOSIHUS M YCKOPEHUS, IWHAMOMETpP, MOIIIUITHUAKH, PAKEeTHI, pbIYar, ITOJBHKHBIN

131 Y HETIOJBIDKHBIN OJIOKH, HAKIIOHHAS IDIOCKOCTD, IPOCTHIC MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCYIBI, YCTPOMCTBO BOIOMPOBOAA, THIPABIHMICCKHN Tpecc,
MaHOMETp, 0apOMETp, BRICOTOMED, MOPITHEBOI HACOC, APEOMETP, IXOJIOT, UCIOJIL30BAHUE YIBTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHU S
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21 OCHOBHEBIC TTOJIOKCHHST MOJEKYISIPHO-KHHETHIESCKOW TEOPHH CTPOCHHUS BellecTBa. Monenu TBEPAOTO, KUIKOTO U ra3000pa3HOr0 COCTOSHHIA BEIIECTBA.
' Kpucrammyeckue u amopdHsie Tena
2.2 JIBmxenune dactuil BeniectBa. CBsA3b CKOPOCTH JBIDKEHHS YacTHI C TeMIepaTypoil. bBpoyHoBckoe nBrkenue, nuddysus
2.3 CMaunBaHKe W KaNWUIIPHBIC SBICHUS
2.4 TermoBoe paciMpeHne U CKaTHe
2.5 TerutoBoe paBHOBecHe
2.6 Buyrpennss sneprus. Pabora u Teruionepenaya Kak crocoObl N3MEHEHUST BHYTPEHHEH dHEPTUu
2.7 Bupl Teronepeayun: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3TyUCHHE
HarpeBanne n oxnaxnenne ten. KonmdecTBo TemmoTsl. Y ieabHas TETNIOEMKOCTD:
2.8 O=cmlt,—t,)
3aK0H COXpaHECHHUS SHEPTUH B TEIUIOBBIX MIpoIleccax. Y paBHEHHE TEIIOBOTO OaaHca:
2.9 10+ =
O+0 +..=0
210 Hcmapenne u koHaeHcanus. V3MeHeHWe BHYTpPEHHEH SHEPrWH B IIpoIlecce WCIApEHHWs W KOHACHCAUWHW. KwureHwe >XHIKOCTH. YIenbHas TeIioTa
' napooOpasoBanus: L = Q/m
211 BitaxxHOCTh BO3TyXa
IInaBnenue u KpucTajlsin3alus. N3menenue BHyTpeHHeﬁ OHCPIvu NpU IUIaBJICHUU U KPUCTAJUIN3AIUH. y}leHLHaH TCIJIOTA IIJIaBJIICHHUA:
212 . O
==
m
2.13 BHYTpeHHs1s1 DHEPTHsI CTOPaHUsI TOTUINBA. Y IeIbHAs TEIUI0Ta Cropanus Tommea: 4 = Q/m
2.14 [Tpuamme! paboTh! TemoBbx neuratenei. KI1/] rermoBoro npurarens
IIpaxmuueckue pabomul
W3mepenne yaenpHOW TEIDIOEMKOCTH METAJUTMYECKOTO IMUTHHIPA; KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOAOW KOMHATHOHW TeMIIEpaTyphl (DUKCHPOBAHHOIM
2.15 Macchl, B KOTOPYIO ONYIIECH HArpeThld IMIMHIP; KOJIMYESCTBA TEIUIOTHI, OTIAHHOTO HArPeTHIM MMIMHIPOM, IOCIE OMYCKaHHS €ro B BOXY KOMHATHOM

TEMIICPATYPhI; OTHOCHTEIHLHOU BIIAXKHOCTHU BO3ayXa, yIIGJ'[BHOﬁ TCIUIOTHI IIJIABJICHUSA JIbAA. I/ICCHC}IOB&HI/IG NU3MCHCHU TEMIICpATYPbl BOABI IPU Pa3IMYHBIX
YCJIOBUAX, ABJICHUA TEII000MEHA py CMCIIMBAHUU XO.]'IO)IHOﬁ n ropﬂqeﬁ BOJIbI; IIPOIIECCAa UCTIAPCHUA
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216 Qusuueckue s161eHUsl 8 npupode: TTOBEPXHOCTHOE HATSHKEHUE U KAMWUILIPHBIC SBICHUS B MPUPOJIE, KPUCTAIUIBI B TIpUpoe, uanydenne CoiHIA, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEs, CHera
217 Texnuueckue ycmpoticmea: KaluUBIPBL, IPAMEPEI HCTIONB30BAHUS KPUCTAIIIOB, KUIKOCTHBIN TEPMOMETP, TATUYNK TEMIIEPATyPHI, TEPMOC, CHCTEMa OTOTUICHHUS
' JIOMOB, TUTPOMETPBHI, ICHXPOMETP, NMapoBas TypOWHA, TBUTaTeIh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAT'HUTHBIE SIBJIEHUA
3.1 Dnexrpuszanus Ten. J[Ba BUaa SIEKTPUUECKUX 3apsAI0B
3.2 BsaumoseiicTBre 3apshkeHHBIX Tell. 3akoH KyioHa
3.3 3aKOH COXpaHEHHsI 3JIEKTPUUECKOro 3apsiyia
3.4 Onextpryeckoe moje. HanpsxkEHHOCTD ANEeKTpUIecKoro nost. [IpHHINT Cynepno3HIig AIIEKTPHIECKIX OISl (Ha KaYeCTBEHHOM YPOBHE)
3.5 Hocurenu snextpudeckux 3apsaoB. JecTBrE 3IEKTPHUSCKOTO MO Ha SJICKTPHUYECKUE 3apsiibl. [IpOBOHUKY U TUIICKTPHKH
36 [TocTostHABIN 2nekTpudecKuil Tok. JleficTBus anexkTpudeckoro Toka. Cuma Toka. Hanpsokenue.
' I=qg/t ,U=A/
37 DeKTpuyYecKoe CONPOTUBIICHHE. Y IETIbHOE DIEKTPUUECKOE CONPOTHBIICHHE!
' R =pl/S
3.8 3akon Oma j1s1 yyacTka snekrpuueckoi enu: | = U/R
[TocnenoBaTenpHOE COSTMHEHUE TPOBOIHNAKOB!
. T—T T T —
I,=I,; U=U,+U,: R=R +R,
3.9
H&p&mEIEHOE COETHHEHHE IPOBOIHHEOR PABHOTO COMPOTHEIEHH:
R
U=U;I=1+I1:R==—.
Lo oo 2
3.10 Pabota u MomHocTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3akon Jxoymst — Jlenma:
3.11 2
Q=1"-R-t
—
3.12 OnpIT Dpcrena. MarHUTHOE TOJIE IPSIMOTO MIPOBOAHUKA ¢ TOKOM. JIMHUM MarHUTHOM MHIYKIIUU
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3.13 MarHuTHoe HoJie IOCTOSIHHOTO MarHuTa. B3aumoaelcTBrUe OCTOSIHHBIX MAarHUTOB

3.14 JleificTBHEe MarHUTHOTO TOJIsI HA TIPOBOJHHUK C TOKOM

3.15 OnbiTel Papapes. SBneHue 3nekTpoMarHuTHol nHykuuu. Ipasuo JleHna
Ipaxmuueckue pabomol
H3mepenne 3JeKTPHYECKOTO COMMPOTHBIICHHUS PE3NCTOPA; MOITHOCTH IEKTPUIECKOTO TOKA; paOOTHI AIIEKTPUIECKOTO TOKA.

316 HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B NPOBOJHMKE (PE3UCTOPHI, JAMIIOUKa), OT HANpPSDKEHUS Ha KOHIAX NMPOBOJHMKA; 3aBUCHMOCTH
COIIPOTHBJICHUS OT IJTUHEI IPOBOAHUKA, IUIOIIAAN €TO ONEPEYHOTO CEYCHUS U YASITBHOTO COMPOTHUBICHUS.
[TpoBepka mpaBwiIa ISl AIEKTPUIESCKOTO HATPSDKEHUS HPHU MOCIESIOBATEIHPHOM COCOMHEHUH IPOBOTHHIKOB; MPABMIA IUIS CHIJIBI DIICKTPHUECKOTO TOKA IIPH
napajsieIbHOM COSAMHEHUH IPOBOTHUKOB (PE3UCTOPHI U JIAMIIOUKA)

317 Qusuueckue a6eHUs 8 npupode: YIESKTPUIECKIE IBICHUSI B aTMoc(epe, IEKTPHICCTBO KUBBIX OPTaHIM3MOB, MATHUTHOE TI0JIE 3eMITH, IpeiQ IMOII0COB, POIIb
MarHUTHOTO TOJIS AJIS )KHM3HU Ha 3eMIIe, MTOJISIPHOE CHSTHIE
Texnuueckue ycmpoiicmea: 3JIEKTPOCKOI, aMmIIepMeTp, BOJBTMETP, PEocTaT, CUYETUUK SNEKTPUUECKOM SHEPruu, HICKTPOOCBETHTENBHBIC IPHOOPEI,

3.18 HarpeBaTeIbHBIC JJICKTPONPUOOPEl (IPUMEPHI), JJIEKTPHUYCCKHE IPEHOXPAHUTEIH, DJIEKTPOMATHHUT, JJICKTPOIABHTATENb IIOCTOSIHHOTO TOKa, TEHEpaTop
MIOCTOSIHHOTO TOKa

3.19 OnexTpoMarHuTHbIe BOsIHbI. [1Ikasa 31eKTpOMarHUTHBIX BOJIH

3.20 JlydeBast Moens cBera. [IpsMosrHEHHOE pacipOCTpaHEHHE CBETA

3.21 3akoH oTpaskeHus cera. Iliockoe 3epkao

3.22 Ipenomnenue cBeTa. 3aKOH MPETOMIICHHUS CBETa

3.23 Jucnepcust ceeta

3.24 JIunza. Xon nydeii B muna3ze. DoxycHoe paccrosiaue auu3bl. Onruueckas cuia duH3b: D = 1/F

3.25 I'ma3 xak ontudeckast cucteMa. ONTHYeCKue IPUOOPHI
Ipaxmuueckue pabomol
W3MepeHne ONTHYECKON CHIIBI coOWparomieil JTHUH3BI, (OKYCHOTO pPAacCTOSHHUS coOuparomeld JWH3bI (10 CBOWCTBY pPaBEHCTBA pa3MEpOB MpEAMETa H

3.26 n300pakeHus, KOT/1a TIPEIMET PACIIONIOKEH B ABOMHOM (OKycCe), TOKa3aTeNns IPeIOMIICHHUS CTEKIIa.
HccnenoBanne cBOWCTBa M300paKeHMS, TOJYYEHHOTO C IMOMOIIBIO COOMpAIOIeH JIMH3BL, M3MEHEHHS (OKYCHOTO PACCTOSHHS IBYX CIOKCHHBIX JIHH3;
3aBHCHMOCTH YTJIa IPEIOMJICHHSI CBETOBOTO Jyda OT YIIa NaICHNs Ha TPAHUIIE «BO3IYX — CTCKIIO»

3.27 Dusuueckue sigrenus 6 npupooe: 3atMmerns Connna u JIVHEL, IIBeTa TEJI, ONTHIESCKUE SIBICHUS B aTMOcdepe (IIBeT HeOa, pepakIys, paayra, MUPax)

3.28 Texnuueckue ycmpoiicmea: 049KH, IEPUCKOT, (hoToanmapar, ONTHIECKHE CBETOBOIbI

4 KBAHTOBEGLIE SIBJIEHU A

4.1 PagmoaktuBHOCTB. Allba-, OeTa-, raMma-u3aydeHns. Peakunu anpda-u 6era-pacnana

4.2 OmnsiTel Pezepdopmaa no paccesumro anbda-uactui. [lnanerapuas Mogens aroma

4.3 CocraB aTroMHOrO0 sijipa. 30Tomsl

56



Kon

IIpoBepsieMblii 3J1IeMEHT COJEePIKAHUSA

4.4 Ilepuon nomaypacmnajga aTOMHBIX siiEp

4.5 SnepHble peakiiuy. 3aKOHbI COXPAHEHUs 3apsJ0BOI0 M MACCOBOI'O YUCEl

46 Qusuueckue A61eHUA 8 npetpoc)e: €CTECTBEHHBII paJinOaKTUBHBIN (JOH, KOCMUUYECKUE JIy4Hd, PaAUOAKTUBHOE U3IIy4yCHHE MPUPOAHBIX MHUHEpANIOB, ACHCTBHUE
paJMOaKTHBHBIX M3JYYEHUI HA OPraHU3M YeJIOBEKa

4.7 Texunuueckue ycmpoticmsea: CIEKTPOCKOI, MHIUBUYaJIbHBIN 103UMETp, Kamepa BuiibcoHa, sinepHas sHepreTuka
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