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1. IlosicHUTeIbLHAS 3aANIMCKA

ApantupoBaHHas MporpamMma 1o (Gu3MKe COCTaBJIEHA Ha OCHOBE TPEOOBAaHH K pe3ysibTaTaM
ocBoeHuss PAOII OOO, mpeacraBieHHelx B PI'OC OOQO, a Takke Ha OCHOBE XapaKTEPUCTUKH
IUIAHUPYEMBIX  pPe3YyJbTaTOB JIyXOBHO-HPAaBCTBEHHOTO pPAa3BUTHUS, BOCHUTAHHS U  COLHUAIM3ALNU
oOyyaromuxcs, TMpeACTaBICHHOW B  (QelnepaibHONl  MporpaMme  BOCIUTaHUSA U IMOJJIEKUT
HEINOCPEJICTBEHHOMY IIPUMEHEHUIO NPU peanu3aluu o0g3aTebHOM YacTu 00pa30BaTeabHON NPOrpaMMBl
OCHOBHOT'0 00111ero 00pazoBaHMUs.

AnanTtupoBaHHas mporpamma o ¢usnke orpaxkaeT ocHoBHble TpeboBanus OI'OC OO0 x
JMYHOCTHBIM, METANpPEAMETHBIM U IPEIMETHBIM pPe3yIbTaTaM OCBOCHHUS 00pa30BaTeIbHBIX IPOTPAMM.

Kypc ¢usukun — cucremooOpasyroumii ajii €CTeCTBEHHOHAayYHbIX YYEOHBIX IpPEAMETOB,
HOCKOJIbKY (PM3UUECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SBJICHHM, U3y4yaeMbIX XUMUEH, OHoI0rueH,
acTpoHoMuer W ¢usudeckoil reorpadueit. dusmka — 3TO TpEeIMET, KOTOPHIA HE TOJBKO BHOCHUT
OCHOBHOH BKJIa/l B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U NPEJOCTaBIIsieT Hanboee sicHble 00pa3Iibl
NPUMEHEHHS HAY4YHOI'O METOJA IMO3HAHMS, T.e. Crocoba MONydyeHUs JOCTOBEPHBIX 3HAHUH O MHUDE.
®dusnka — 3TO MpeaMET, KOTOPbII Hapsly ¢ IPYTUMHU €CTECTBEHHOHAYYHBIMU ITPEIMETaMU JI0JKEH IaTh
IIKOJIbHUKAM  TpeJCTaBlI€HHEe 00  yBJIEKaTEJbHOCTH  HAyYHOTO  HCCIENOBAaHUS U PaJloCTH
CaMOCTOSITEJIbHOTO OTKPBITUSI HOBOT'O 3HAHUSI.

3amaun HpU3NIecKOro oOpa3oBaHMUs:

- (opMHpOBaHUE €CTECTBEHHOHAYYHON IPaMOTHOCTH M HMHTEpeca K HayKe y OCHOBHOH Macchl
00ydJaronmxcs, KOTOpbIe B TalIbHEHUIIIEM Oy IyT 3aHATHI B CAMBIX Pa3HOOOpa3HBIX cepax MesTeTbHOCTH;

- BBISIBJICHHE U MOJATOTOBKA TAJAHTJIMBBIX MOJIOJBIX JIIOJEH IS MPOJOJIKEeHUsT 00pa3oBaHus U
JnanpHEHen mpodecCHOHAbHON NIeATeIbHOCTH B OOJACTH €CTECTBEHHOHAYYHBIX HCCICIOBAHUN H
CO3JIaHMH HOBBIX TEXHOJIOTH.

CornacHO HPUHATOMY B MEXIYHapOJHOM cooOuiecTBe omnpeneneHuto, EctecTBeHHOHayuHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTh YEJIOBEKAa 3aHUMaTh AaKTHBHYIO TPaXJAHCKYIO MO3MIHUIO IO
OOLIECTBEHHO 3HAYMMbIM BOIPOCaM, CBS3aHHBIM C €CTECTBEHHbIMH HAayKaMH, U €ro TOTOBHOCTb
MHTEPECOBAThCS €CTECTBEHHOHAYYHBIMHU HJesIMU. HaydHO TpaMOTHBIN YeOBEK CTPEMHUTCS y4acTBOBATH
B apryMEHTUPOBAHHOM OOCYKJIEHUH MPOOIeM, OTHOCALIUXCS K €CTECTBEHHBIM HAayKaM U TEXHOJOTHUSM,
4TO TpeOyeT OT HEro CIEAYIOUIMX KOMIIETeHTHOCTEH:

— Hay4HO OOBSICHSTD SBJICHUS;

— OLIGHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEI0BaHMS;

— HHTEPIPETUPOBATh JaHHbIE U HCIOJB30BAaTh HAayyHbIE JOKa3aTeNbCTBA MJI MOJy4YEHUs
BBIBOJIOB.

N3yuenne ¢pu3nku crmocoOHO BHECTH pemaronuii BKIag B (GOPMHUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH O0yYaIOLINXCS.

Henn u3yyenus GpuU3MKU Ha ypoBHE OCHOBHOTO 00111er0 00pazoBaHus onpezaeneHsl B Konuenuu
npenojaBaHus y4yeOnoro mnpeamera «®Pusuka» B 00pa3oBaTENbHBIX OpraHu3anusax Poccuiickoit
denepanuy, peaau3yrONIMX OCHOBHBbIE 0011e00pa3oBaTelibHbIE MPOTrPaMMBbl, YTBEPKICHHOM pelleHneM
Komnernn MunucrepctBa npocBemieHus: Poccuiickoit @enepanuu, npoTokon ot 3 aexadbps 2019 r. Ne
I1K-4BH.

Henu usyvyenus Gpusuku:

— npuoOpeTeHne WHTEpeca U CTPeMJICHUSI OOYyYaroIIMXCsl K HAyYHOMY H3YYEHHIO IPUPOJIBI,
pa3BUTHE UX UHTEIIEKTYyalbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

— pa3BUTHE TPEJACTAaBICHWH O HAyYHOM METOAE TMO3HaHMA U  (opMupoBaHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBJICHUSM;

— (opMupoBaHre HAy4YHOTO MHPOBO33PEHHS KaK pe3yibTaTa H3yYEHHs OCHOB CTPOCHHS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

— (opMupoOBaHHE TPEJCTABICHUNA O PONH (DU3UKH UI PA3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIA;

— pa3BUTHE TPEIACTABICHHA O BO3MOXKHBIX cdepax Oynmymeil mnpodeccuoHanbHOMI
NEeSTeIbHOCTH, CBA3aHHON C (PM3UKOH, MOATOTOBKA K JajbHEHIIeMy 00y4eHHIO B 3TOM HalpaBICHHUH.

JlocTikeHne STUX MeJleld Ha YpOBHE OCHOBHOTO 00Imero oOpa3oBaHUS 0OECTIeYMBACTCS
pelIeHrEeM CIIeIYIOIINX 3a1a4:

— IpUOOpeTeHNe 3HAHUN O JUCKPETHOM CTPOEHMM BEIIECTBA, O MEXAHWYECKHUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSAX;



— TpPHOOpEeTEeHUE YMEHUI OMUCHIBATH U OOBICHITH (PU3MUECKHE SBICHUS C HCIOJIb30BaHUEM
MOJTYYECHHBIX 3HAHUI;

— OCBOEHHME METOJIOB PELICHHs IPOCTEHINX PACUCTHBIX 3a]a4 C MCIIONb30BAaHHEM (PU3NUECKUX
MO/IeNIeH, TBOPYECKHUX M MPAKTUKOOPHEHTUPOBAHHBIX 3a71ad;

— pa3BUTHE YMEHUH HAOIIOIaTh MPHUPOJHBIC SIBICHHUS M BBINOJHATH OMBITHI, JIAOOpaTOpPHbBIE
paboOThI U IKCTIEPUMEHTAIIbHBIC UCCIIEIOBAHMS C MCIIOJIb30BAaHHEM U3MEPUTEILHBIX IPHOOPOB;

— OCBOGHHE NpPUEMOB paboOThl ¢ HH(OpManUe (U3NIECKOr0 COJEepKaHUs, BKIIOYAs
MHPOPMAIIHIO O COBPEMEHHBIX JIOCTIKCHHUAX (PH3UKH; aHAIHN3 U KPUTUIECKOE OIICHHBaHNE HH(OpMaIny;

— 3HAKOMCTBO €O cdepamMu MpodecCHOHATBHON NeATeNbHOCTH, CBA3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JTOCTIKEHUSX (PU3NIECKON HAYKH.

BocnuratensHblil moTeHuuan npeamera « Pu3ukay peaau3yercs yepes:

- NpUBJICYCHNE BHUMAHUS OOYYAIOMIMXCS K IICHHOCTHOMY AacleKTy HM3y4aeMbIX Ha ypOKax
SBJICHUH, OPraHU3aLMI0 UX PabOTHl C IMOJIydaeMOWH Ha YpOKE COLMAIBbHO 3HAYMMOM HHpopmarmei —
MHHUIAMPOBAHUE €€ OOCYKICHHs, BBICKa3bIBaHUS OOYYAIOMIMMHUCS CBOETO MHEHHS 10 €€ MOBOAY,
BBIPAOOTKH CBOETO K HEl OTHOIICHUS;

- JIEMOHCTpPAlMI0 OOYYaloUIMMCS TPUMEPOB OTBETCTBEHHOTO, TPAXKTAHCKOTO MOBEICHHS,
IPOSIBJIICHUS. YEJIOBEKOJIIOOUS M J00pOCEpPAEYHOCTH, yepe3 MOoA0O0p COOTBETCTBYIOIIMX TEKCTOB IS
YTEeHHUsI, 3a]1a4 JUIsl pELICHUs, TPOOIEMHBIX CUTYalui A1t 00CyKIEHUS B Kilacce;

- [pUMEHEHHE Ha YpPOKax MHTEPAaKTUBHBIX (GopM paboThl C  OOy4YaIOUIMMHUCH:
MHTEIJICKTYaJbHBIX HUIP, CTUMYJUPYIOIIUX IM03HABATEIbHYI0O MOTHBAIMIO OOYYaIOUIUXCS; JUCKYCCHIA,
KOTOpbIE Jal0T 00YYaloUIMMCS BO3MOXKHOCTb NMPHOOPECTH OIBIT BEIEHHS KOHCTPYKTUBHOI'O JIHAJIOTa;
TPYIIOBOM paboThl WM paboThl B Mapax, KOTOpbIE ydaT OOydYarolmuXcsi KOMaHJIHOW pabore u
B3aMMOJICUCTBHIO C JIPYTMMHU O00y4aronIMMUCS;

- MHULUUPOBAHUE U MOJAJEPKKY HCCIEIOBATEIbCKON NEATEIBHOCTH O0YYaIOIIUXCS B paMKax
pealM3allid HMMH WHIWBUIYadbHBIX W TPYHIOBBIX HCCIEAOBATEIbCKUX IPOEKTOB, YTO JacT
oOy4JarmuMcsi BO3MOXKHOCTb TMPUOOPECTH HABBIK CaMOCTOSITEJIBHOTO PEUICHHUs] TEOpEeTUUYECKOM
npoOjeMbl, HaBBIK TE€HEpUPOBaHMA W O(OPMIICHHUS COOCTBEHHBIX HJIEH, HABBIK YBAXXKUTEIBHOTO
OTHOIICHUS K YYXXUM HAeIM, opOPMIIEHHBIM B paboTax APYrux HCCiel0oBaTelei, HABbIK MyOIUYHOTO
BBICTYIIJICHUS NIEPE]] ayIUTOPHEH, apryMEHTUPOBAHUS U OTCTAUBAHUS CBOCH TOUKH 3PEHHSL.

Y4eOHBIM TUTAHOM Ha M3ydeHue Gpu3uku B 9 Kiiacce OTBOAMTCS TPH 4aca B Hejelo, Bcero — 102
Jaca.

2. Copep:xkanune yueOHOro npeamera «@uznka»

Pa3znen 1. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe nBwxkeHHe. MarepuanbHas Touka. Cucrtema otcu€ra. OTHOCHUTEIBHOCTh
MEXaHUYECKOT0 ABMKEHUs. PaBHOMEpHOE NpsiMosIMHENHOE IBMKeHNE. HepaBHOMEpHOE NMPSAMOIMHENHOE
JnBwxeHue. CpeHss U MTHOBEHHAs1 CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyCKOpeHHOE NpsIMONMHEWHOe aBmkeHue. CBoOomHoe maneHue. OTMbBIThI
lNaymnes.

PaBHOMepHOE nBMKEHHE MO OKpY>KHOCTH. [lepuon u yactora obpamenus. JIuneliHas u yriosas
CKOpOCTH. LleHTpocTpeMUTENIBHOE YCKOPEHHUE.

Ilepsbiii 3akoH Hprorona. Bropoint 3akoH Heroroma. Tperuit 3akoH Herorona. IIpuHnmn
CYNEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHiIa TPEHHUS! CKOJIbKEHMSI, CHUjla TPEHUs IMOKOS,
JIpYTUe BUIbl TPEHMUSL.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHHE CBOOOJIHOro majaeHus. JBukeHue
rwianet Bokpyr Comnnua. [lepBas kocmuueckasi ckopocTb. HeBecomMocTh U meperpysku.

PaBHOBecue MarepuanbHOM TOUYKH. AOCOIIOTHO TBEpAOE Tenmo. PaBHoBecue TBEpIOro Tena ¢
3aKpEIUIEHHON OCBIO BpaleHus. MomeHT cuibl. L{eHTp TsxecTu.

Wmnynee Tena. M3menenue wummnynbca. Wmnynbc cuibpl. 3aKOH COXpaHEHMsI HMITYJIbCA.
PeaxTnBHOEC NBMKEHUE.

Mexanuueckasi pabota U MOIIHOCTL. PaboTa cui Tskectu, ynpyroctu, TpeHusi. CBs3b SHEPTrUu
u pabotbl. [loTeHnmanpHas SHeprus Tena, MOJHATOrO HaJl MOBEPXHOCTHIO 3emiu. [loTeHnumanbHas
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JHEpPrus ckaroll npyxkuHbel. Kunermueckas sHeprus. TeopeMa O KHHETHMYECKONM DJHEPIMH. 3aKOH
COXPaHEHHUS MEXaHUUYECKOH dHEPTUN.

Hemoncmpayuu.

1. HaGnroneHre MexaHM4eCKOro ABM)KEHHUS TeJla OTHOCUTENIbHO Pa3HbIX TEJ OTCUETa.

2. CpaBHeHHE IyTel U TPACKTOPHH IBMKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTENILHO pa3HbIX
TEeJ OTCYETA.

3. U3mepenne ckopocTr U YCKOPEHHUSI IPSMOJIMHEHHOTO JIBUKECHHUSL.

4. UccnenoBaHnue MPU3HAKOB PAaBHOYCKOPEHHOTO IBHKEHUS.

5. Habnroienue nBM>KeHUs Tena Mo OKPYKHOCTH.

6. HaGmroieHne MexaHW4eCKuX SIBIICHUH, IPOUCXOASIINX B cucTeMe oTcuéra « Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTEJIbHO KaOUHeTa (PU3HKH.

7. 3aBUCUMOCTh YCKOPEHHMS TeJa OT MacChl Tella U IEHCTBYIOIIEH Ha HETO CUJIBI.

8. HabGnroienue paBeHcTBa CHII TP B3aUMOJICHCTBUH TETI.

9. 3meHeHue Beca Tena Mpu YCKOPEHHOM JIBUKESHHUU.

10 [Tepenaua
MMITyJIbCa MPU B3aUMOJCICTBUY TEL.

11. I[Ipeo6pa3oBaHus SHEPTUU NPU B3AUMOIECHCTBUU TEN.

12. Coxpanenue uMIysbca Npyu HEYIPYroM B3aUMOACHCTBUH.

13. Coxpanenne uMIysbca Mpu aOCOIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabGmroieHne peakTUBHOTO JIBHYKCHHUSI.

15. Coxpanenre MEXaHU4ECKOM SHEPTUH MTPU CBOOOTHOM TaJICHHH.

16. CoxpaHneHre MEXaHUYECKOM SHEPTHH MPH ABIKEHHUH Tella IO JEHCTBUEM MPYKUHBI.

Jlabopamopuusie pabomel u onvimol.

1. KonctpyrupoBaHue TpakTa JUisi pa3roHa U JajdbHEHIero paBHOMEPHOIO JABM)KEHHUS IIapuKa
WIH TEJIEKKHU.

2. OmnpeneneHne cpeiHeil CKOPOCTH CKOJBKEHUS OpycKa WU ABMDKEHHS IIApHUKa 110 HAKIIOHHON
IJIOCKOCTH.

3. OnpeneneHue yCKOpeHus Tella IpU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJIO0CKOCTH.

4. HccrnenoBaHWe 3aBHCHMOCTH IYTH OT BpPEMEHHM IpPHU PABHOYCKOPEHHOM JBIKEHUHM 0Oe3
Ha4yaJbHOWU CKOPOCTH.

5. [IpoBepka rumoTe3bl: €Ciiv IpU PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HaualbHOW CKOPOCTH ITyTH
OTHOCATCS KaK psiJi HEYETHBIX YHUCEII, TO COOTBETCTBYIOLIUE IPOMEKYTKA BPEMEHH OJMHAKOBBI.

6. MccaenoBanne 3aBUCMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIBHOTO JIaBJICHUS.

7. Onpenenenue K03 HUIMEHTA TPEHUS CKOJIBKCHHUS.

8. Omnpenenenue KECTKOCTU MPYKUHBIL.

9. Onpenenenue paboThl CUIBI TPEHUS IIPU PAaBHOMEPHOM JIBUKEHUU Te€Ja MO TOPU30HTAIBHOM
MTOBEPXHOCTH.

10. Ompenenenune pabOThl CHIBI YIOPYTOCTH TPU MOABEME Tpy3a C HCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

11. V3y4yeHnue 3aKOHa COXpPAHEHUS SHEPTUU.

Paznen 2. Mexannvyeckue K0J1e0aHUs U BOJIHBI.

Konebarenbnoe paBmwkeHne. OCHOBHbIE XapaKTEPUCTUKU KoJeOaHWiA: IEpHOi, YacToTa,
amMIuIMTya. Matematuyeckuil M NpYyKUHHBIM MadaTHUKU. [IpeBpaiieHne sHepruu npu KoseOaTelbHOM
JBUKECHHH.

3aryxaromue Konebanus. BwiHykaeHHble KosneOanus. Pe3zonanc. MexaHudeckue BOJIHBI
CBolicTBa MexaHMYeCKUX BOJH. [IponosbHbIE M MonepeyHble BOJHBI. J[IMHA BOJHBI U CKOPOCThH €€
pacnpocTtpaHeHus. MexaHnueckue BOJIHbBI B TBEPJOM TeJle, CEHCMUUECKHE BOJTHBI.

3Byk. [ pomMKoOCTh 3ByKa 1 BbicoTa ToOHA. OTpaxkeHue 3Byka. MH(pa3ByKk u ynbTpa3BYK.

Hemoncmpayuu.

1. HaGmonenue kosie0aHuid T€J MO ACHCTBUEM CHJIBI TSHKECTU U CHJIBI YIIPYTOCTH.



2. HabGmroienue xonebaHuii rpy3a Ha HUTU U Ha MPY>KUHE.
3. HaGnroienue BEIHYKICHHBIX KOJIEOaHUN U pE30HAHCA.
4. PactipocTpaHeHue TTPOIOJIBHBIX M TIOTIEPEYHBIX BOJIH (Ha MOJICIIH).
5. HaGmroieHre 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
6. AkycTHUuecKuil pe3oHaHC.
Jlabopamopnusie pabomul u onvimol.
1. Onpenenenue 4acTOThI U NEpHOJA KOJIeOaHUI MaTeMaTHUYECKOI0 MasiTHUKA.
2. OmpeneneHne 4acTOThI U TIeproia KoieOaHui Npy>KMHHOTO MasiTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH Tepuo/ia KOleOaHUM MOJBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI
HUTH.
4. UccnenoBaHue 3aBUCUMOCTHU NEpUOAa KoJeOaHN Py KMHHOIO MasiTHUKA OT Macchl Ipys3a.
5. TlpoBepka HE3aBHCHUMOCTH TepuoAa KoieOaHUil rpys3a, MOABEIIEHHOTO K HHUTH, OT MAacChl
rpysa.
6. OnbITHI, TEMOHCTPUPYIOIIME 3aBUCHUMOCTh MEpUoJia KoJeOaHUH MPYKMHHOTO MasTHHKA OT
MAacchl Ipy3a 1 )KECTKOCTH MPYKUHBI.
7. I3MepeHue yckopeHusi CBOOOIHOTO MaIeHuUs.
Paznen 3. DieKTpOMarHuTHOE MOJ€ M 3JIEKTPOMArHUTHBIE BOJTHBI.
DNEKTPOMarHuTHOE I0JIe. DJIEKTPOMArHUTHbIE BOJHBI. CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 371eKTPOMarHUTHBIX BOJH. VcIIo/Ib30BaHNE IEKTPOMArHUTHBIX BOJIH JJIs COTOBOM CBSI3U.
DnekTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BoHOBEIE cBOCTBa CBETA.
Jemoncmpayuu.
1. CBoiicTBa 37€KTPOMarHUTHBIX BOJIH.
2. BomHOBEIE CBOIICTBA CBETA.
Jlabopamopuvie padomol u onvimel.
1. 3y4eHue cBOMCTB 3J1€KTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeledoHa.
Pa3nes 4. CBeToBbIE IBJICHMS.
JlyyeBas mozenb cBeta. Mcrounuku cseta. [IpsMonnHeliHoe pacipoCcTpaHEHHE CBETA. 3aTMEHUS
Counna u JIynasl. Otpaxenue cBera. [mockoe 3epkaiio. 3aKOH OTpa)KEHUS CBETA.
IIpennomnenne cBera. 3akoH mpenomileHHs cBeTa. [lonHOe BHyTpeHHee OTpakKeHHME CBETa.
Hcnonb30BaHne MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xox nmydeir B nuH3e. OnTuueckas cuctema ¢oToarmapara, MUKPOCKOIAa M TEJIeCKOIa.
['na3 kak onTudeckas cucreMa. bin3opyKocTh U AaTbHO30PKOCTb.
Paznoxenue Oenoro ceera B crnekTp. OmbiTel HbloToHa. CrojkeHue CIEKTPaJbHBIX I[BETOB.
Hucniepcus caera.
Hemoncmpayuu.
. [IpsimonuHeEHOE pacpoCcTpaHEHNE CBETA.
. OTpaxkeHue cBeTa.
. [lony4yenne n300pakeHUH B TIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
. [Ipenomiienue cpera.
. OnTu4eckuii CBEeTOBOI.
. X011 JIy4ei B coOuparomiei JTruH3e.
. X0 JIy4el B pacCEeUBarOLIEH JIMH3E.
. [lonyuenune n300paxeHUii ¢ TOMOIIBIO JINH3.
. [punnun geictBus GoroanmapaTa, MUKPOCKOIA U TEIECKOTA.
10. Mopens rnasa.
11. PaznoskeHue 6eoro cBeTa B CIEKT.
12. Tlony4enue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie pabomot u onvimel.
1. MccnenoBanne 3aBUCUMOCTH YIJla OTPa)KEHUsSI CBETOBOIO JIy4a OT YyIJla aJCHHUs.
2. I3yueHne XapakTepUCTHK N300pakeHUs TPeIMETa B INIOCKOM 3€pKaie.
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3. HccnemoBaHue 3aBUCMMOCTH YIJIa MPEIOMIICHUS CBETOBOrO Jy4ya OT YIila TMaJCHUsA Ha
IPaHULE «BO3YX—CTEKIIO».

4. Tlomydenne n300paXxeHU# C TOMOIILI0 COOMPAFOIIICH JIMH3BI.

5. Onpenenenne (OKyCHOTO PAaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3BI.

6. OnBITHI 110 Pa3NOKEHUIO OEIOTO CBETA B CIIEKTP.

7. OTBITHI 10 BOCHPUATHIO LIBETA MPEAMETOB MTPU UX HAOJIIOEHUH Yepe3 [IBETOBbIC (PUIIBTPHI.

Pa3nen 5. KBantoBble siBjIeHMS.

Omnwitel Pesepdopna u mmanerapHas monenb atoma. Mogens aroma bopa. Hcmyckanuwe u
norjiouieHre ceera atoMoM. KBautel. JIunelyatsie CIEKTpHI.

PagnoakTuBHOCTH. AJba-, 6eTa- U ramma-uznydenus. CtpoeHue aToMHoro sipa. Hykionnas
Mojieb aToMHoOro sapa. 3oronsl. PannoaktuBHeie npespaienus. [lepuon nomypacnasa aTOMHBIX €.

SnepHble peaknuu. 3aKOHBI COXpPAHEHHs 3apsSJOBOIO M MAacCOBOTO YHCEN. DHEprusi CBS3U
aToMHBbIX snep. CBsi3b Macchl M SHepruu. Peakuuu cuHTe3a M AeieHHs saep. VICTOUHHMKM sHepruu
ConHua u 3B€31.

SnepHas sHepreTuka. JIeMCTBUS paAMOAKTUBHBIX U3JIy4YEHUHN HA )KMBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3Iy4YeHUs U MOTJIOUIEHUS.

2. CniexTpsbl pa3nu4yHbIX I'a30B.

3. CriekTp BOJIOpOA.

4. HaGmroneHue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTunka HOHU3UPYIOLINX H3ITy4EHHH.

6. Peructpanms nzinydeHus IpUpOAHBIX MUHEPAJIOB U TIPOTYKTOB.

Jlabopamopuusie pabomel u onvimol.

1. HaGnrogeHue CIUTONIHBIX U TMHEHYAThIX CIIEKTPOB U3ITYUESHHUS.

2. HccnenoBaHWe TpPEKOB: HU3MEPEHUE SHEPrUM 4YacTULBl IO TOPMO3HOMY myTH (1O
¢dororpadusim).

3. U3mepenue painoakTuBHOTO (hOHA.

IHoBTOPHUTENHbHO-00001IAKOIINI MOXYJIb.

IToBTOpUTENBEHO--0000IAOIIMKA MOAYJIb NpeIHA3HAuYeH JUId CHCTeMaTh3aluu U 0000LIeHus
IIPEIMETHOTO COJEPKAHUSI W ONbITa JEATEIbHOCTH, NMPUOOPETEHHOIO MpPH HU3YYEHHU BCETO Kypca
¢bu3nku, a Takke A1 TOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 5K3aMeHy M0 (u3uke ams
00ydJaronuxcs, BEIOPABIINX 3TOT yU4€OHBIN MpeIMeT.

[Ipn n3yueHun AAHHOTO MOAYJIS PEANHU3YIOTCS U CUCTEMAaTU3HPYIOTCS BUBI ACATEIBHOCTH, Ha
OCHOBE KOTOpBIX oOecneuuBaeTcs JOCTHKEHUE MPEAMETHBIX M METAllPEIMETHBIX IUIAHUPYEMBbIX
pe3ynbTaToB 00y4YeHus, GopMHUpyeTCs eCTeCTBEHHOHAay4YHas IPaMOTHOCTh: OCBOCHHE HayYHBIX METOOB
UCCIICIOBaHMS SIBJICHUN MPUPOJBI U TEXHUKH, OBJAJICHHE YMEHHUSAMH OOBACHATH (PU3MUECKHE SBICHUS,
MPUMEHSS [TOJIyYCHHbIE 3HAHMSI, PEIIaTh 3a]a4l, B TOM YHCIIe KaYeCTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHUMIIUAIBHO EATEIBLHOCTHBIM XapaKTep JaHHOTO pas3zelia peajin3yercs 3a CU€T TOro, 4TO
oOyuJaromuecs BHIMOIHSIIOT 331aHNs, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHHM pacrno3HaBaTh U HAYYHO OOBSCHATH (PU3UYECKUE SIBJICHHS B
OKpY KaroIlel MpUpo/ie U TOBCETHEBHOM KU3HU;

UCTOJb30BAaTh HAy4YHBbIE METOABI HCCIEAOBAaHHUS (U3NYECKUX SBICHUH, B TOM 4YHCIE JUIs
MIPOBEPKHU TUIIOTE3 U MOIYUYECHHS] TEOPETUYECKUX BBHIBO/IOB;

OOBSICHATH Hay4dHble OCHOBBI HamOoJee Ba)XHBIX TOCTHKEHHI COBPEMEHHBIX TEXHOJOTHUH,
HalpUMep, NIPAKTHUYECKOIO HCIIOJIb30BAHMS PA3JIMYHBIX HCTOYHUKOB SHEPrUM HAa OCHOBE 3aKOHA
IIPEBPALICHMS U COXPAHEHUSI BCEX U3BECTHBIX BUOB SHEPTUU.

3. [lnannpyemble pe3yJbTaThl 0OCBOEHHsI YUeOHOTr0 npeaMera «@u3nka»
3.1. JIn4yHOCTHBIE Pe3yabTAThI
JIM4HOCTHBIE pe3yNabTaThl OCBOSHHUS MPOTPaMMbI OCHOBHOTO 0O0Iero odpazoBanus 1mo ¢Gu3uke
OTPaKAlOT TOTOBHOCTh OOYyYaroIUXCs PYKOBOJCTBOBATHCS CHCTEMOM IO3UTUBHBIX IIEHHOCTHBIX



OpPHUCHTAIIMA ¥ PACIIMPEHHsI OIbITAa JIEATEIILHOCTH Ha €€ OCHOBE M B IPOIIECCE PEaTM3alliid OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEIIEHON JESITEIPHOCTH, B TOM YHUCIIE B YACTH:

- NMATPUOTHYECKOT0 BOCHUTAHHUSI: TMPOSBICHHE HWHTEpEca K HUCTOPUM U COBPEMCHHOMY
COCTOSIHUIO POCCHHMCKON (M3NYECKON HayKH; IEHHOCTHOE OTHOIICHHWE K TOCTH)KEHUSIM POCCHHCKUX
YUCHBIX (PU3UKOB.

- IPA’KIaHCKOT0 U JYXOBHO-HPABCTBEHHOI0 BOCIUTAHMUSA: TOTOBHOCTh K aKTUBHOMY YYaCTHIO
B O0OCYXJEHUH OOIIECTBEHHO- 3HAUYMMBIX U DJTUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTHYECKUM
MPUMCHCHUEM JIOCTIDKCHUH (DHU3UKH; OCO3HAHWE BaXXHOCTH MOPATBHO-3TUYCCKUX MPHHIAIIOB B
JeSITeIbHOCTH YYCHOTO.

- 3CTETHYECKOr0 BOCHUTAHHUS: BOCIPHUATHE SCTETUYCCKHX KAYeCTB (PU3MUECKOW HAyKH: €€
TapMOHUYHOTO TIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIAKOHUYHOCTH.

- NEHHOCTH HAY4YHOI'0 MO3HAHUS: OCO3HAHMWE IICHHOCTH (PU3MYECKOW HAyKH KaK MOITHOTO
WHCTPYMEHTA MO3HAHUS MHpPA, OCHOBBI Pa3BUTHS TEXHOJOTHH, Ba)KHEHIIEH COCTaBISAIONICH KYIbTYPHI;
pa3BUTHE HAYYHOH JTI0003HATEIFHOCTH, HHTEpPECa K UCCIIEAOBATEILCKON A TETPHOCTH.

- ¢opMHupPOBaHHS KYJIbTYPbl 30POBbSi M JIMOLMOHAJBLHOIO O0JIATOMOJIYYHs: OCO3HAHUE
[EHHOCTH 0e30macHoro o0pas3a >KM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE, BaXKHOCTU MPABHI
0e301acHOro MoBEACHHs Ha TPAHCIIOPTE, HA JOPOraX, ¢ SJIEKTPHUUECKUM U TEIJIOBBIM 000pyIOBaHUEM B
JOMAIIHUX YCIIOBHSIX; COPMHPOBAHHOCTh HaBbIKa pedIeKCHy, MPU3HAHUE CBOETO MpaBa Ha OMIUOKY U
TaKOTo )K€ MpaBa y APYroro 4eIoBeKa.

- TPY/I0BOI0 BOCHHTAHHUSI: aKTHBHOE y4acTHE B PEIICHWHM NPAKTUYECKUX 3amad (B paMKax
CEMbH, IIKOJbI, TOPOAA, Kpasi) TEXHOJOTUYSCKOW M COIMAIBLHOW HAIMPABICHHOCTH, TPEOYIOMIMX B TOM
yrcie 1 GU3NIECKUX 3HAHUN; HHTEPEC K MPAKTUIECKOMY U3yUEHHIO MPO(ECCHiA, CBA3aHHBIX C (U3UKOIA.

- JKOJIOTHYECKOT0 BOCIHMTAHHUS: OpHUCHTALUA HAa MPUMEHEHHE (PUINYECKUX 3HAHUU IS
pemeHns 3a1a4 B 00JIACTH OKPYXKAIOIIEH Cpelbl, IUTAHUPOBAHKS TIOCTYIKOB U OICHKH MX BO3MOXKHBIX
MOCIIEACTBHIA JUISI OKPYXKAIOIIEH Cpe/bl; 0CO3HAHUE TIIO0AIBHOTO XapaKTepa YKOJIOTHUECKUX MPpoOIeM U
MyTEN UX PEIICHUS.

- ajanTaiuu o0y4alIMXcs K H3MEHSIIOUIMMCSH YCJOBHAM COLMAJIbHOW M NPHUPOIHOI
cpeabl: MOTPeOHOCTh BO B3aUMOJICHCTBUU TIPU BBIOJHECHHH WCCIICIOBAHUI M MPOCKTOB (PU3UIECKOM
HANPaBIEHHOCTU, OTKPBITOCTh OMBITY W 3HAHUSM JAPYTUX; MOBBIIICHHE YPOBHS CBOCH KOMIETEHTHOCTH
4yepe3 MPaKTHYECKYI0 JAEATEIBHOCTh; MOTPEOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHHWH, B TOM YHCIIE
dbopMynUpoOBaTh UIeH, MOHITHS, TUIIOTE3bI O PUINIECKUX OOBEKTAX U SBJICHUSIX; OCO3HAHHE ACPHUIIMTOB
COOCTBEHHBIX 3HAHWH W KOMIIETCHTHOCTEH B 00JacTH (U3WKH; TUIAHUPOBAHHWE CBOETO DPA3BUTHS B
NPUOOPETEHUN HOBBIX (PU3MYCCKUX 3HAHWH; CTPEMIICHHE AHAIM3UPOBATh U BBIABIATH B3aUMOCBSI3H
PUPOBI, OOIIECTBA U YKOHOMHKH, B TOM YHCIIE C UCTIOIB30BaHUEM (U3NICCKUX 3HAHHIA, OIEHKA CBOMX
JEHCTBHH ¢ yUETOM BIIUSHUS HA OKPYKAIOIIYIO CPEY, BOSMOXKHBIX TTT00QIBHBIX MOCIEACTBHIA.

3.2. MeranpeaMeTHbIe pe3yabTaThI

N3yuenne ¢u3MKu B OCHOBHOM IIIKOJIE CIOCOOCTBYET JOCTHIKEHHUIO MeETalpeaMETHBIX
PE3yNbTaTOB, B TOM UHUCIIE:

OBy1a1eHHI0 YHUBEPCAJIbHBIMH MO3HABATEIBLHBIMU /Il CTBUAMM:

1) 6a3oBble JIOTHYECKHUE AelCTBUSA

- BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SBJICHUN);

- YCTaHaBIIUBaTh CYIIECTBCHHBIH MPHU3HAK KIacCHU(UKAIMKA, OCHOBAHHS /A OOOOIIECHUS U
CpaBHCHHS,

- BBISBIISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B paccMaTpHBaeMbIX (akTax, MAaHHBIX U
HAOJIOICHUSX, OTHOCSIINXCS K (DU3UUCCKUM SIBIICHUSIM;

- BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBS3U MPU U3YUCHUN QU3UYCCKUX SIBICHUIN U TIPOIIECCOB;

- JlenaTth BBIBOJBI C WCIIOJNB30BAHUEM JCIYKTUBHBIX W WHIYKTUBHBIX YMO3aKIIIOUCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3UUYECKUX BEIUYHH;

- CaMOCTOSITENILHO BBIOMpaTh CHOCOO pemnicHus y4deOHOH (u3udeckod 3amadu (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHHs, BHIOOpP HauOolee TMOAXOASAIIETO C YYETOM CaMOCTOATEIBHO
BBIJICTICHHBIX KPUTECPHUCR).

2) 0a30BbIe HcCIeA0BaTENbCKUE e CTBUS

- HCITOJIB30BATh BOMPOCHI KaK MCCIIEA0BATEILCKUN HHCTPYMEHT MTO3HAHUS;



- NPOBOAMTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBIM (QU3NUecKuit
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3NIECKOTO SIBICHUS;

- OLEHMBaThb Ha INPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMALIMIO, IOJYyYEHHYI0 B XOJe
UCCIICIOBaHHS WA DKCTICPUMEHTA;

- CaMOCTOSITeNbHO (OpMyJIMpoBaTh OOOOIIEHUS W BBIBOJBI IO pE3yibTaTaM MPOBEICHHOIO
HaOJIIO/ICHUS, OTIBITA, UCCIICAOBAHMS,

- TNPOrHO3MPOBATh BO3MOXKHOE JlaJIbHEHINee pa3BUTHE (PU3UUYECKUX IPOLECCOB, a TaKkKe
BBIJIBUTATH TIPEATIOIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTAX.

3) pa6ora c nundopmanuei

- IPUMEHATH PA3JIMYHBIC METOJIbI, HTHCTPYMEHTHI U 3alPOCHI IIPH MTOUCKE U 0TOOpe MHPOpMATUU
WIN TaHHBIX C YYCTOM MPEATIOKEHHON yueOHOH pusnueckoii 3ajauu;

- aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATh HHPOPMALINIO Pa3IMYHBIX BHIIOB U
(bopM npencTaBIeHUS;

- CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (OpMYy NPEACTaBICHUA HHPOpPMALUK U
WIUTIOCTPUPOBATh pElIaeMble 3a/a4d HECJIOXHBIMH CXEMaMH, AWarpaMMaMy, WHOW rpadukodl m ux
KOMOWHAIIUSIMHU.

OBJ1a/1IeHMI0 YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH eCTBUSAIMM:

1) o0menue

- B Xo/e 00CyXJeHHUs yuyeOHOro marepuaia, pe3yjbTaToB JIAOOPATOPHBIX pabOT M MPOEKTOB
3a7jaBaTh BOIIPOCHI 110 CYLIECTBY OOCY’KIA€MOM TEMbI M BBICKa3blBaTh WJIEH, HALICJICHHBIC HA pEILCHUE
3aJauu ¥ Mojiepkanue 01aroxKenaTebHOCTH OOIEHHS;

- COIOCTAaBJIATh CBOM CYXKJEHUS C CYXKIECHUSAMM APYTUX YYaCTHUKOB JMallora, 0OHapy>KHBaTh
pas3n4ue U CXOJACTBO MO3ULIUH;

- BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

- NmyOJIMYHO TIPENCTAaBIIATh PE3YJIbTAThl BBIMOJIHEHHOTO (PU3UUYECKOro OIbITa (IKCIEPUMEHTA,
WCCJICIOBAHMS, TIPOEKTA).

2) coBMecTHasi 1eAITeJILHOCTD (COTPYAHMYECTBO)

- IOHMMAaTh M HCIOJIb30BaTh IPEUMYIIECTBA KOMAHAHOM W WHAMBHUIYaIbHOH pPabOThHl NpHU
peLIeHUH KOHKPETHON (PU3NUECKOM PoOIeMBbl;

- IPUHUMATH LIEJIU COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBATE JEHCTBUS IO €€ JOCTHKEHHIO:
pacmpenensiaTh poyid, OOCYXIaTh MPOLECCHl W PEe3yNbTaThl COBMECTHOH pPaboTh; 0000IIaTh MHEHHS
HECKOJILKHX JIOJIEH;

- BBIMOJHATH CBOK YacTb palOThl, JOCTUTas KAdyeCTBEHHOTO pe3yjbTaTa II0 CBOEMY
HaIpaBJIEHUIO U KOOPAMHUPYS CBOU JEHCTBHS C APYTUMHU WICHAMHU KOMaH[Ibl;

- OLICHMBATh KAa4yeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIHHO
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

OBJ1a1IeHNI0 YHHBEPCAJIbHBIMH Y4eOHBIMH PeryIssTUBHBIMH 1eHCTBUSIMU:

1) camoopranusanus

- BBIABJIATH TPOOJEMbl B JXKMU3HEHHBIX M YUEOHBIX CHUTyalMAX, TPEOYIOUIMX IS peIIeHUs
(bu3nuecKux 3HaHUM;

- OPHEHTHPOBATHCS B PA3IMUYHBIX MOAXO0JAX MPHUHATUS PEIICHUH (MHAWBUIYATbHOE, IPUHATHE
pelLleHUs B IpyIIe, IPUHATUE PeIIeHUH rpynmnoii);

- CaMOCTOSITEJIbHO COCTaBJISATh QJTOPUTM pelIeHus (PU3MUECKOW 3afauyd MM  IUIaHa
UCCIIIOBAaHUS C YYETOM HMMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
npejJiaraéMble BapuaHThl peIeHUIH;

- IeNiaTh BEIOOD M OpaTh OTBETCTBEHHOCTD 32 PEILICHHUE.

2) caMOKOHTPOJIb (pediexcust)

- TaBaTh aJICKBATHYIO OIEHKY CUTYaIlMX U MpeiaraTh IUIaH e¢ N3MEHEHHS,

- OOBSCHATH NPUYMHBI JOCTHXKEHHsS (HEIOCTHM)KEHHUS) pe3yJbTaTOB JESATEIbHOCTH, J/aBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY;

- BHOCHTb KOPPEKTHUBBI B JESATEIBHOCTb (B TOM YHCIE B XOJ BBINOJHEHHS (PU3NYECKOTO
UCCIIC/IOBAaHUS WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, WM3MEHUBIIMXCS CHTYaIlHH,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

- OIICHUBATh COOTBETCTBHE PE3YJIbTATa LEIH U YCIOBHSIM.

3) 3MOIUOHAJILHBI UHTEJIEKT



- CTaBUTbH ce0s HAa MECTO APYroro 4ejoBeKa B XOJAE CHOpa WM JUC KYCCHM Ha HAayyHYIO TEMY,
MOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro0.

4) npuHATHE ce0SA M APYTHX

- IIPYU3HABaTh CBOEC MPABO Ha OUIMOKY NP pelIeHUH PU3NYECKUX 3a7a4 WIH B YTBEPKACHUAX Ha
Hay4yHbIE€ TEMBI U TAKOE XK€ MPABO IPYIroro.

3.3. IIpeameTHbIe pe3yabTAThI
[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaxarbh C(OPMHUPOBAHHOCTH Y
oOyuaromuxcs 9 kilacca yMeHUH:
- WCIIOJIb30BATh MOHSITHS: CUCTEMa OTCYETa, MaTepHabHAs TOYKA, TPAEKTOPHS, OTHOCUTEIHHOCTD

MEXaHUUYECKOro JBHXKeHHUs, Aedopmanus (ynpyras, IUIacTHUYECKasl), TPEHUE, LEHTPOCTPEMHTEIbHOE
YCKOpPEHHE, HEBECOMOCTb U MEPErpy3KH, LIEHTP TSKECTH, aOCONIOTHO TBEPJAOE TENO, LEHTP TAKECTU
TBEPJIOTO Tejla, paBHOBECHE, MEXaHMYECKHE KoJeOaHUs M BOJIHBIL, 3BYK, MH(QPa3BYK U YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JE€KTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh M J1adbHO30PKOCTb,
CHEKTPhI UCITYCKAaHHS U NOIJIONIEHMs], allb(a-, 6eTa- 1 raMMa-u3J1y4eHus], U30TOIBI, sA€pHAs SHEPTEeTHKA,;

- pa3nmuyarh sBICHHMA (paBHOMEpPHOE M HEpPaBHOMEpPHOE MPSIMOJIMHEHHOE JIBUXKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBMKEHUE, CBOOOJHOE MaJCHUE TeJl, PAaBHOMEPHOE JBHKEHHE I10
OKPY’KHOCTH, B3aMMOJICHCTBHE TeJl, pEaKTUBHOE JIBH)KEHHUE, KojieOaTeIbHOEe ABMKEHHE (3aTyXarolue U
BBIHY)KJICHHbIE KOJIOAHUs), pPE30HAHC, BOJHOBOE J[BHXXEHUE, OTpPaK€HHE 3BYKa, HPAMOJIMHEHHOE
pacnpoCTpaHEHHE, OTPAXEHHE U NPEJOMIIEHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA,
pa3zioxeHue 0eaoro cBeTa B CIEKTP U CIOXKEHHE CIEKTPaIbHBIX I[BETOB, TUCIIEPCHUS CBETA, ECTECTBEHHAS
pPaZi0aKTUBHOCTb, BOZHUKHOBEHHE JIMHEWYATOr0 CHEKTpa M3JIy4€HHs) MO OMMCAHUIO UX XapaKTEPHbIX
CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

- pacrno3HaBaTh NPOSIBIIEHUE U3YYECHHBIX (PU3NYECKUX SIBICHUH B OKPYKAIOLIEM MHpE (B TOM YUCIIE
¢usnyeckue SBJIEHUS B NpPUpOJE: NPWIMBBI U OTJIMBBL, JBWKEHUE IUlaHeT COJHEYHON CHUCTEMBI,
pPEaKTUBHOE JBUKEHHE JKUBBIX OPIaHHW3MOB, BOCIPUSATUE 3BYKOB JKHBOTHBIMHU, 3EMIIETPSICEHUE,
ceificMu4eckue BOJIHBI, I[yHaMM, 9XO, LBETa TeJl, ONTHYECKHE SBJIEHHS B INPHUPOJE, OHOIOrHYecKoe
JeiicTBue  BUAMMOTO,  YIbTPa(HOJIETOBOIO M PEHTIEHOBCKOIO  M3IYyYEHHMH,  eCTECTBEHHBIH
paIMOaKTUBHBINA (POH, KOCMUYECKHUE JTYyUH, PaTHOAKTUBHOE N3TyUCHNE PUPOAHBIX MUHEPAJIOB, JeHCTBHE
pallMOAaKTUBHBIX M3JIyY€HUH Ha OpPraHu3M 4eJOBeKa), IIPU 3TOM IEPeBOJIUTh NMPAKTHUYECKYIO 3ajady B
y4eOHYI0, BBIJICIISThH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (PU3HUECKHUX SBJICHHIA;

- OIMCHIBATh U3yUEHHBIE CBOMCTBA TEJI U (PU3UUECKUE SBJICHUSA, UCHOIb3Ys (PU3NUECKUE BEITUYMHbI
(cpeaHsisi 1 MTHOBEHHAsl CKOPOCTb Tejla NPU HEPAaBHOMEPHOM JBMKEHHMH, YCKOPEHME, MEpEMEIICHUE,
IyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHUS, CHJIAa YIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOIHOTO NMajieHus,
BEC Teja, UMIYJbC Tela, UMITYJIbC CHJIbI, MEXaHH4ecKas padoTa U MOIIHOCTb, NOTEHIMATIbHAS SHEPIUs
TeJa, MOAHATOrO HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHLMAIbHAS HEPTUs CXKATON MPYKUHbI, KUHETHYECKast
SHEPrusl, MOJIHAsE MEXaHUYECKasi SHEPIUsl, IEPUO/] U YacTOTa KOJeOaHul, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETa, IOKAa3aTelb IMPEJIOMIICHHUS CpEAbl), MPH OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3UYECKUHA CMBICI HCIOJIB3YEMbIX BEIMYUH, OOO3HAYEHHMS W EIUHMLBI (PU3HYECKHX
BEJIMYMH, HAXOJUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETMUHUHY C JPYTUMH BEIUYHMHAMU,
CTPOUTH TPAPUKH U3YYECHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIHYHH;

- XapaKTepu30BaTh CBOMCTBA TeJl, PU3NUECKUE SIBJICHUS U MPOLIECCHI, UCII0JIb3Ys 3aKOH COXPaHEHUs
SHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHUS, HMPUHLMI CYNEPIO3ULMU CHUJI, HPUHIMI OTHOCUTEIBHOCTH
I"anunes, 3akoHbl HproTOHA, 3aKOH COXpaHEHUs MMILYJIbCa, 3aKOHBl OTPa)KEHUS M IPEJOMIICHUS CBETA,
3aKOHBl COXPAHEHHUs 3apsAJ0BOIO M MacCOBOIO YHUCEN IpHU SAEPHBIX peakUusAxX, MpU ITOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIlIUChIBATh €M0 MaTEMATHUYECKOE BhIPAKEHHUE;

- OOBACHATH (hU3MYECKHE MPOIECChl U CBOMCTBA Tel, B TOM 4YMCIE€ U B KOHTEKCTE CHUTyalUi
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATH IPUYMHHO--CIEICTBEHHBIE CBSI3U, CTPOMTH
00BsiICHEHHE U3 2—3 JIOTMYECKUX ILIAroB C OMOPOM Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PM3UYECKUX SIBJICHU,
(bu3NYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEH;



- pemath pacyéTHbIC 3a/1a4u (ONMHPAIONINECs HAa CUCTEMY M3 2—3 ypaBHEHHI), HCIOIb3Ys 3aKOHBI U
(GopMyIibl, CBS3BIBAaMONIME (U3MYSCKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3a/laud 3aluChIBaTh
KPaTKOE YCIIOBHE, BBISBIATH HEJOCTAIONINE WM W30BITOUHBIC JaHHBIC, BHIOWPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOAMMBIE JIJISl PEIICHHUS, TIPOBOUTH PACYEThI U OLICHUBAThH PEATUCTUYHOCTD MOJYYCHHOTO 3HAUCHHS
(U3HYECKOIl BETMIHUHBL;

- pacrmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PELIMTh IPH TOMOIIM (PHU3UYECKUX METOJOB,
UCTIONB3YS ~ ONHMCAaHHE MCCIICAOBAHWSA, BBIACHATH IPOBEPAEMOE  MPEAINOJIOKECHUE, OICHHUBAThH
NPaBIIBHOCTD TOPSAKA TPOBEACHHS HMCCIEAOBAHUS, JENaTh BBIBOJBI, HHTEPIPETUPOBATH PE3YJIBTATHI
HaOJIIOJICHU 1 OTIBITOB;

- TPOBOAWTH OMBITHI MO HAOMIOJNCHUIO (PU3MYECKUX SBICHUH WM (PU3NYECKUX CBOWCTB TeEl
(u3yueHune BTOpPOro 3akoHa HbrOTOHA, 3aKOHA COXpPAHEHUs HEPIHHU, 3aBUCUMOCTh MepHoa KoJicOaHui
NPYXKHHHOTO MasiTHUKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMILTUTY bl MAJIBIX
KoyieOaHNH, MPSIMOJIMHEHHOE PAaCHpPOCTPAaHEHUE CBETA, Pa3lIOKCHHE OENIoro CBeTa B CIIEKTp, M3YYEHHE
CBOWCTB M300pake€HHs B IUIOCKOM 3€pKaje M CBOMCTB M300paKeHHMs MpeaMeTa B coOMparoleil JmH3e,
HaOJIIO/ICHUE CIUIOIIHBIX M JIMHEHYATBIX CIICKTPOB U3JIYUCHHS): CAMOCTOSATEIILHO COOMPATh YCTAHOBKY M3
U30BITOYHOTO HabOpa OOOPYMOBAaHUS, ONMMCHIBATH XOJ ONbBITa M €ro pe3yiabTaThl, (OpMYIHPOBATH
BBIBO/IBI;

- MPOBOJMTH TPH HEOOXOIUMOCTU CEPHIO MPSIMBIX H3MEPEHHi, ONpeAessis CpelHee 3HaYCHUE
u3MepsieMol BeNUYMHBI (POKYCHOE paccTOsiHuE cOOMparoliel JUH3bI), 00OCHOBBIBATh BHIOOp criocoba
U3MepeHHsl (M3MEPUTEIBHOTO MPUOOopa);

- MPOBOJUTH HUCCIEIOBAHHE 3aBUCHUMOCTEH (DM3MYECKUX BEIMYMH C HCIIOJIb30BAHUEM IPSIMBIX
U3MEpeHUH (3aBUCHMOCTD IyTH OT BPEMEHH MPH PABHOYCKOPEHHOM JIBU)KEHHH 0€3 HaualbHOW CKOPOCTH,
nepro/a KojaeOaHui MaTeMaTHYECKOr0 MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJla OTPa)KCHHUSI CBETA
OT yIJIa MaJIeHNs U yTia MPeJOMIICHHS OT yIjla MaJeHus): IIIaHUPOBAaTh UCCIIEJOBAHHIE, CAMOCTOSTEIEHO
coOMpaTh YCTaHOBKY, (PMKCHPOBATh PE3YJILTAThI MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BUJIE
Ta0nuI 1 TpaduKoB, JeIaTh BHIBOJBI 110 PE3YJIbTaTaM HCCIICI0BAHNUS;

- MPOBOJIMTh KOCBEHHBIC M3MEpPEHHsI (DPU3UUCCKUX BEIUYUH (CPEIHSS CKOPOCTh U YCKOPCHHUE Tela
OpU  PABHOYCKOPEHHOM JBWKCHUH, YCKOPEHHE CBOOOJHOTO TAAEHUs, JKECTKOCTh IPYKUHBI,
K09((HUIMEHT TPEeHHs CKOJIBKEHHS, MEXaHW4eckasi paboTa ¥ MOLIHOCTh, YacTOTa M MEPUOJ KOJIeOaHUi
MaTEeMaTHYeCKOr0 U MPYKHHHOTO MAasTHUKOB, ONTHYECKAsl CHIa COOMPAONICH JTMH3bI, paJldOaKTHBHBIM
(oH): TUITAHMPOBATh W3MEPEHHS, COOMPATh FKCIEPHUMEHTAIBHYIO YCTAaHOBKY W BBINOJHATH M3MEPEHHUS,
ciieysl TIPEUIOKCHHOM WHCTPYKIMH, BBIYMCIATH 3HAUCHHWE BEIMYMHBI M aHAIN3UPOBATh MOJTYYCHHBIC
PE3YNBTATHI C YIETOM 3aJaHHOW TIOTPEUTHOCTH H3MEPEHUIA;

- co0II0/1aTh MpaBHJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBEIM 000PYAOBaHHEM;

- pasnuyaTh OCHOBHBIC NPU3HAKM H3YyYCHHBIX (HU3UUECKUX MOJENeil: MarepuanbHas TOdYKa,
a0COIOTHO TBEPIOE TEJO, TOYCUHBIH NCTOYHHK CBETA, JIyd, TOHKAs JIMH3a, IUTAHETapHAsi MOJIENIb aToMa,
HYKJIOHHAsl MO/IEJIb aTOMHOTO 51/1pa;

- XapaKTepu30BaTh NPUHLMUIBI JCHCTBHS H3YYCHHBIX MPHOOPOB M TEXHHUYECKHX YCTPOWMCTB C
OMOpOM Ha WX OMHCAHHS (B TOM YHCIE: CHOHIOMETP, JATYMKH TOJIOKEHHS, PACCTOSHUS U YCKOPEHHS,
pakera, 3XOJOT, OYKH, TEPHCKOI, (OToammapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, IO3HMETP,
Kamepa BuiibcoHa), HCTIONB3YsI 3HAHUS O CBOWCTBAaxX (DPM3MUECKUX SBJICHUI M HEOOXOoAMMBbIe (pruzndeckne
3aKOHOMEPHOCTH;

- HUCMOJIb30BaTh CXEMbl M CXEMATHYHbIC PHCYHKH HW3YYCHHBIX TEXHHUYCCKHX YCTPOICTB,
U3MEPHUTENBHBIX MPHOOPOB U TEXHOJIIOTHYECKHUX TPOLIECCOB MPH PEIICHUN y4eOHO--TIPAaKTUYECKUX 3a7ad,
OINTHYECKHE CXEMBI JUIsl TIOCTPOCHHUS H300paKeHUH B IIIOCKOM 3epKaJie M COOMPAIOILEH JIMH3E;

- TPUBOJWTH NPHUMEPHI (HAXOAUTh WHPOPMAIMIO O TPUMEPax) MPAKTHYSCKOTO HCIIOJIb30BAHUS
(Gu3MyYeCKUX 3HAHWK B IMOBCEJHEBHON MXHM3HU JUIs oOecrieueHHs Oe30MacHOCTH MpH OOpallleHHH C
npubopaMM ¥ TEXHHYECKUMH yCTPOWCTBAMH, COXpPAHEHHS 370pOBbSl W  COONIIOJCHUS HOPM
IKOJIOTUYECKOTO TIOBE/ICHHS B OKPY)KAIOLIEH CpeIe;



- OCYUIECTBJIATh MOMCK MH(pOpMaMK (pU3MUECKOro cojepkaHus B VHTepHeTe, caMOCTOATENbHO
dopMynupys TIOMCKOBBIA 3ampoc, HAXOAUTb MYTH ONPEACNCHHUS JOCTOBEPHOCTH IOJIYYECHHOM
MH(QOPMALIMU Ha OCHOBE UMEIOIINXCSI 3HAHUHN U JONOJHUTENbHBIX UCTOYHUKOB;

- UCHOJb30BaTh IMpPH BBHIMNOJHEHUHM YYEOHBIX 3aJaHU HAY4YHO--TIONMYJSPHYIO JIUTEPATypy
(bu3nMUecKoro coaepxaHus, CIPABOYHbIE MaTepHajbl, pecypchl ceth MHTepHeT, BiaaeTh NpuémMamu
KOHCTIEKTUPOBAHMsI TEKCTa, peoOpa3oBanus HH(GOPMAITUK U3 OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

- Cco3/1aBaTh COOCTBEHHBIC IMMCHMEHHBIE W YCTHBIE COOOIICHHS HAa OCHOBE WH(MOpPMAIMU W3
HECKOJBKMX MCTOYHHKOB (DM3MYECKOTO COJIEPIKaHUs, MyOIUYHO MPEACTABISITh PE3yJIbTaThl MPOSKTHON
WM UCCIEA0BATEIbCKON NEITENBbHOCTH, MPH 3TOM TPAMOTHO HMCIHOJIb30BATh M3YYEHHBIA MOHSATUMHBIN
anmapar M3y4aemoro pasnaena (U3MKH M COMPOBOXKAATh BBICTYIUIGHHWE IMIpe3eHTAalMe c yd4&ToM

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.

4. TemaTH4eckoe NVIAHUPOBaHUe

KosmmyecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
] (uudposbie)
pa3iesioB U TeM KonTpoabubie  JlabopaTopHble
n/n Bceero o0pa3oBaTe/ibHbIE
NMPOrpamMMmblI padoThI padoThI
pecypchbl
Pa3nea 1. Mexannueckue siBJeHUS
MexaHnueckoe
11 JIBIKCHHUE U 10 1 bubnuorexa [[OK
' CIIOCOOBI €70 https://m.edsoo.ru/7f41a4a6
OIIMCaHUus
12 B3anmoneiictue 20 1 5 bu6mmoreka [IOK
' Ten https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXPaHe 10 2
KOHDL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40

Pa3zgen 2. Mexannueckue KOJ€0aHUA U BOJTHBI

21 Mexannueckue 7 5
KoJIeOaHus
59 Mexannueckue 8 1

BOJIHBI. 3BYK

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

Hroro no paszneny 15

Paspnen 3. DiieKTpPOMArHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHUTHOE
1oJie u
3.1 6
AIIEKTPOMATrHUTHBIC
BOJIHBI
Hroro no pazneny 6

Pasnen 4. CBeToBbIe SIBJIEHUS
3aKO0HBI
4.1 pacrpocTpaHeHUs 6 1
cBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

JInH3e U
4.2 OITHYECKUE 6
puOOpbI

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

Paznoxenue Georo
4.3 3
CBETa B CICKTP

Hroro no pazneny 15

Pa3pen 5. KBanToBbIe fIBJICHUS

Hcnyckanue u

5.2

51 [IOTJIOLIIEHUE CBETA 4
aTOMOM
CTpoeHre aTOMHOTO 5
sypa
5.3 SnepHble peakuu 7 1
Uroro no pazpeny 17

Pa3nea 6. [loBTopuTe1bH0-000011a101MI MOAYJIb

IToBTOpEHME M

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6morexa [JOK
https://m.edsoo.ru/7f41a4a6

6.1 000011eHHE 9 bu6mmoreka [IOK
' coaepKaHus Kypca https://m.edsoo.ru/7f41a4a6
busuku 3a 7-9 knacc
Hroro mo pazneny 9
OBLIEE KOJIMYECTBO
YACOB I10 102 3
[TPOT'PAMME
9 knace
IToypouHoe niiaHnpoBaHue
KoumnuecTBo 4acoB Ha
Ne Tema pasnena/ypoka
pazaeJl/Temy
Pa3znen 1. Mexanuveckue siBJIeHUSA 40
Tema 1.1 MexaHuyeckoe JIBMKEHHE M CHOCOOBLI €ro 10
OMUCAHUS
1 Mexanugeckoe ABUKeHUE. MarepuanbHas TOYKa 1
2 Cucrema orcuera. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUIKCHHUSI 1
3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1
4 HepaBHoMepHOe mpsimonuHeiiHoe nBuxkeHue. CpemaHss 1
MI'HOBEHHAsl CKOPOCTh
5 [IpsimonHEITHOE PaBHOYCKOPEHHOE ABM)KEHHE. Y CKOPEHUE 1
6 CkopocTh  MPAMOJIMHEHHOTO PaBHOYCKOPEHHOTO  JIBH)KEHUS. 1
I'padux ckopocTH
7 JladopaTopnasi padora Nel «OmnpenesieHne yCKOpeHUsl TeJa) 1
NpM  PAaBHOYCKOPEHHOM  JIBH)KEHHMH TO0  HAKJIOHHOI
IUIOCKOCTH
8 CBobosnoe nagenue ten. OnbITel [anumes 1
9 PaBHOMepHOE nBUkKEHHE TO OKpyXHOCTH. [lepuox u wactora 1
oOpanienus. JInHeiHas 1 yriaoBasi CKOPOCTH



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

10 LIeHTPOCTPEMUTEIILHOE YCKOPCHHUE 1
Tema 1.2 BzanMopelicTBHe TeJl 20
11 Ilepsrii 3akoH HptoToHa. BexTop cuiibl 1
12 Bropoii 3akon Heiorona. PaBHozelicTByomas cuna 1
13 Tpertnii 3axon Herotona. Cynepno3unus cui 1
14 Pemrenue 3anau Ha npumeHeHue 3akoHoB HproToHa 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenune 3ana4 no reme «Cuiia ynpyroctu» 1
17 JladopaTopnas pagora Ne2 «OnpejiesieHue KeCTKOCTH 1
NPYKHHbD»
18 Cuna TpeHHus 1
19 1
Pemenue 3amgau no reme «Cumna TpeHUs»
20 JlaGopaTopuas padora Ne 3 «Onpenenenue ko3 (ppunueHta 1
TPEeHHsI CKOJIbKEHUS»
21 Pemenue 3anau no reme «3akonsl HetoToHa. Cuna ynpyrocT. 1
Cuna TpeHus»
22 Cuna TAKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPpEHHE 1
CcBOOOIHOTO ITaAE€HUS
23 JIBu>KeHME Tell BOKPYT IpaBUTAllMOHHOTrO LieHTpa (ConHeuHas 1
cucrema). ['anakTuku
24 Pemrenue 3amau mo teme «Cuiia TSDKECTH U 3aKOH BCEMUPHOTO 1
TATOTEHUS)
25 1
IlepBas kocMuyeckasi ckopoctb. HeBecoMocTh 1 neperpys3ku
26 PaBHOBecue matepuanbHON TOUKU. AOCOIIOTHO TBEPIOE TEIO. 1
PaBHOBecHe TBEPIOTO Tea ¢ 3aKPEIIEHHON OChIO BpAIICHUS
27 1
MowmeHT cuisbl. LleHnTp TsxecTn
28 Pemenwne 3anay mo teme «MomeHT cwibl. LleHTp TsxecT 5
29 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo Teme «MexaHuueckoe 1
IBIKeHHE. B3auMmoencTeue Tei
30 KouTtposabHas pagora Nel mo reme «MexaHn4eckoe 1
IABUKeHHe. BzauMopaelicTBue Te1»
Tema 1.3 3akoHbI cOXpaHeHHs 10
31 Nmmynee Tena. UMnysabc cuibl. 3aKOH COXpaHEHUS UMITYJIbCA. 1
Ynpyroe u Heynpyroe B3auMoJIeHCTBHE
32 Pemenue 3amau mo reme «3aKOH COXpaHEHUST UMITYJIbCA !
33 PeakTuBHOE NBMKEHUE B IPUPOJIE U TEXHUKE 1
34 MexaHnueckasi paboTa U MOIIHOCTb 1
35 PaboTa cuiibl TSXKECTH, CUIIBl YIPYTOCTH U CUJIBl TPEHHS 1
36 JladopaTopnas pagora Ne 4 «Onpenenenne paGoTsl CHIIbI 1
TpeHHus NPU PABHOMEPHOM JBUKEHUH TeJia 1o
TOPHU30HTAJILHON MOBEPXHOCTH»
37 1
CBs3b sHepruu U paboTsl. [loTeHmansHas sHeprus
38 . 1
Kunernueckas sneprus. Teopema 0 KWHETUYECKOW SHEPIUU
39 3aKOH COXpaHEHMs SHEPTUU B MEXAaHUKE 1
40 JladopaTopHasi padora Ne5 «U3yueHue 3aKoHa cOXpaHEeHUS 1
JHEPrUm»
Paznea 2. Mexann4yeckue K0J1e0aHUA U BOJTHBI 15
Tema 2.1 Mexanuueckue Kojiedanus 7




4l KonebatenbHoe NBUKEHUE U €T0 XapaKTePUCTUKU .
42 1
3aryxaromue konedanus. Beinyxennsie koiaebanus. Pezonanc
43 MareMaTH4ecKuil ¥ PYKUHHBIA MAITHUKU
44 3aBUCUMOCTH Meproia KoiaeOaHui OT )KECTKOCTH MPYKUHBI U 1
Macchl rpys3a
45 1
[IpeBpaiieHre sHEPruu Npyu MEXaHUYECKUX KOJIEOAHUIX
46 JlaGoparopuas pa6ora Ne6 «OnpenejieHue 4acTOThI U 1
nepuoa KoJiedaHuii NPY:KMHHOT0 MAasiITHUKA»
47 JladopaTopnas pagora Ne7 «IIpoBepka He3aBHCHMOCTH 1
nepuoaa KoJiedaHuii rpysa, moABelIeHHOT0 K HUTH, OT MaCChl
rpy3a»
Tema 2.2 Mexannuyeckue BOJIHbI. 3BYK 8
48 Mexanudeckue BoHbL. CBOMCTBA MEXaHUYECKUX BOJIH. 1
[IpoonbHBIE U TOTIEPEUHbIE BOJTHBI
49 MexaHUUYECKUE BOIHEI B TBEPAOM Tesie. CelicMUUECKHE BOJIHBI 1
50 3Byk. PacnipocTpanenue u oTpakeHUeE 3ByKa 1
51 HaG:roeHne 3aBUCUMOCTH BBICOTHI 3BYKA OT YaCTOTHI 1
52 I'poMKOCTb 3ByKa M BbICOTA TOHA. AKYCTHUECKHI PE30HAHC 1
53 VYbpTpa3Byk v uHGPa3BYK B IPHUPOJIE U TEXHUKE 1
54 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TeMe «3aKOHBI 1
coxpaHeHHus. MexaHu4yeckue KoyeOaHus U BOJIHbBD)
55 KouTtpoJsbHas padoTa no teme Ne2 «3aKoHbI COXpaHEHHSsI. 1
MexaHu4ecKkHne KoJieGaHusl M BOJTHbD)
Pasnea 3. DiiekTpoMarHuTHoOe 1oJie ¥ 3J1eKTPOMATHUTHBIE 6
BOJIHBI
Tema 3.1 DileKTPOMATHUTHOE 110JI€ M 3JIeKTPOMATHUTHbIE 6
BOJIHBI
56 DNEKTPOMarHuTHOE 1oJjie. DJIEKTPOMAarHUTHBIE BOJHBI 1
S7 CBOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH 1
58 [IIxana 31neKTpOMarHUTHBIX BOJIH. Mconib3oBaHue 1
3JIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBSI3U
59 N3ydeHne CBONCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO 1
MOOMIIEHOTO TenedoHa
60 Pemienue 3aau Ha onpeziesieHHe YacTOThI U JAJTMHbI 1
AJIEKTPOMATHUTHOM BOJIHBI
61 DnexkTpoMarHuTHas npupoja ceera. Ckopocts cBeta. BoaHOBbIE 1
CBOMCTBA CBETA
Pa3znea 4. CBeToBbIe IBJICHUSA 15
Tema 4.1 3aK0oHBI pACTIPOCTPAHEHHUS CBETA 6
62 Hctounuku cBeta. [IpsMonuHeiiHOe pacpocTpaHeHHE CBETA. 1
3armenus Connua u JIyHsl
63 3akoH OoTpaxkeHus cBeTa. 3epkana. Pemenue 3a1a4d Ha 1
IPUMEHEHHE 3aKOHA OTPaKEHUS CBETa
64 IIpenomiieHne cBeTa. 3aKOH NPEIOMIIEHHUS CBETA 1
65 [TonHOE BHYTpEeHHEE OTpakeHHe cBeTa. Mcrnonbp3oBaHue MOJIHOTO 1
BHYTPEHHETO OTPAXKCHHS B ONITHYECKUX CBETOBOAAX
66 Jlaboparopnas padora Ne 8 «McciienoBanue 3aBHCHMOCTH 1
yrJia npejoMJeHHsi CBETOBOIO JIy4a OT YIJjia najJeHus Ha
rpaHuIe «BO3YX-CTEKJION»
67 Hcnonb30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHUSI: CBETOBO/IbI, 1

OIITUKOBOJIOKOHHAsA CBA3b




Tema 4.2 JIun3bl 1 onTHYeCKHE NPUOOPBI 6
68 Jlunzel. OnTuyeckas cuiia JIMH3bI 1
69 ITocTpoeHne N300paKeHMIA B TMH3aX 1
70 JlaGopaTopuas padora Ne9 «Onpenejenne GpoxkycHoro 1
PACCTOSIHUSI M ONITHYECKOI CHJIbI COOMPaloIIeii TUH3bD)
71 OnTruyeckne TUH30BbIC TPHOOPHI 1
72 1
I'ma3 kak onTuveckas cucreMa. 3peHue
73 JledexTsl 3peHus. Kak coxpaHuTh 3peHHe 1
Tema 4.3 Pa3jio:keHne 0eJ10r0 CBeTa B CIIEKTP 3
74 Paznoxenue 6enoro csera B ciektp. OnbiTel HeloTOHA. 1
CroxeHne CrieKTpalibHBIX 1IBETOB. Jlucnepcusi cBera
75 JlaGopaTopHas padora Nel0 «OnbIThI 10 Pa3/10:KeHHIO 1
0eJIOro cBeTa B CIIEKTP U BOCHPHUATHIO IBETA NIPeIMETOB NPHU
UX HAOJII0/IEHUH Yepe3 IBETOBbIe (PUIbTPHI»
76 BonHoBbIE cBOMCTBA CBETA: IUCIIEPCHs, MHTEp(EepeHIS U 1
T paxus
Pazgen S. KBanToBbIe siBJIeHUS 17
Tema 5.1 UcnyckaHue U NorJionieHne CBeTa aTOMOM 4
7 OmsiTel Pesepdop/aa u miaHeTapHas MOJeIb aTOMa 1
78 [Mocrynarsl Bopa. Mojens atoma bopa 1
79 Hcnyckanue 1 morionieHne ceera aToMoM. KBaHTHL. 1
JInHelyaTeIe CIEKTPHI
80 HabmtoneHue criekTpoB UCITyCKaHUS 1
Tema 5.2 CTpoeHne aTOMHOrO siipa 6
81 PannoakTUBHOCTE U €€ BUIBI 1
82 Ctpoenue atomMHoro siipa. HykiaonHas monenb 1
83 PannoaktuBHbIe nipeBpanieHus. M3zoromsl
84 Pemenue 3anau no reme: "PannoaktuBHble npeBpanieHus" 1
85 Ilepuonx monypacnana 1
86 PanuoakTuBHBIC N3TYYEHUS B IPUPOJIE, METUIINHE, TEXHUKE 1
Tema 5.3 SInepublie peakuun 7
87 SnepHble peakyy. 3aKOHbI COXPaHEHUS 3apsSA0BOTr0 U 1
MacCcOBOI0 YHCEI
88 DHeprus CBA3M aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU 1
89 Pemenue 3aau no reme «fnepHblie peakium 1
90 Peakuuu cunrtesa u nenenus saep. Mctounnku suepruu CostHIa 1
U 3BE3]]
91 Snepnas sHepretuka. JledcTBUS paguoakTUBHBIX U3JTYYEHUN HA 1
KUBBIC OPTaHU3MBI
92 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe 1
«OIEKTPOMAarHUTHOE MoJie. DINEKTPOMArHUTHbIE BOJIHBI.
KBaHTOBEIC sIBIEHUS»
93 | KonrpoubHasi padora Ne3 mo TemMe «D1eKTPOMATrHUTHOE 1
noJjie. JJIeKTPOMATHUTHBIE BOJIHbI. KBaHTOBBIE SIBJIEHUS
Paznea 6. IloBropuTe1bH0-00001IAI0 NI MOTYJIb 9
Tema 6.1 IloBTopeHune M o0000LIeHHEe COAEpP;KAHHA Kypca 9
¢uzuku 3a 7-9 kaace
94 Wtoroselii ro1oBoii TecroBast pabota 3a Kypc GU3HKH 9 Kiacca 1
95 | TloBropenwue, 0600MIICHNE. PeleHne pacueTHBIX U KAYeCTBEHHBIX 1
3aja4 1o teMe « TenaoBble IpoIecch»
96 | IloBropenwue, 0600MIICHNE. PeleHne pacueTHBIX U KAYeCTBEHHBIX 1
3agad4 1o teme «KIIJ[ TenaoBeIX ABUTaTEICH»
97 | TloBropenwue, 0600MIcHNUE. PeleHne pacueTHBIX U KA4eCTBEHHBIX 1




3aja4 1o reMe «KIIJI 351ekTpoycTaHOBOK»

98 | TloBTopenwue, 0606mIeHNE. JTaGopaTopHbIE PabOTHI IO KYpCY
«CBeTOBEI€ sIBICHHSY, «B3anMoaeiicTBre TeI»

99 [ToBTOpeHue, 0600meHne. PaboTa ¢ TekcTamMu Mo TeMe «3aKOHBI
COXpaHEHUsI B MEXAHUKE)

100 | Iosropenue, 060061mEeHHe. PaboTa ¢ TEKCTAMU 10 TEME
«Koinebanus 1 BOIHBI»

101 | IToBropenue, 0606IeHNE. PaGoTa C TEKCTAMH IO TEME
«CBeTOBBIE SIBICHUS)

102 | TloBropenue, 06001eHNE. PaboTa ¢ TEKCTAMU M0 TeMe
«KBaHTOBas ¥ sinepHas Gusnkay




MPOBEPSEMBIE ITPEMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHOM
INPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTaTa

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOI 00pa30oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust

1.1 WCTIOJIh30BATh U3yYCHHBIC MOHATHS

12 pasinyaTtb ABJICHUSA TI0 OIHMCAHUIO HX XapaKTCPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
. JACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/ILI6CKOG SIBJICHUC

pacIio3HaBaTh MPOSIBICHUE N3YUEHHBIX (PM3UIECKUX SBICHUI B OKPYXXAIOLIEM MHpPE, B TOM UHCIIE
1.3 (u3uUecKue SIBICHUS B NPHPOJC, MPHU ATOM IEPEBOANTH HMPAKTHUECKYIO 3amady B YUeOHYIO,
BBLJICIISITh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKY) (PU3UUECKUX SIBICHUIM

ONMCHIBATh W3yUCHHBIC CBOMCTBA Tel U (HU3MUYECKHE SBICHHUS, HCIONB3YsS (U3MUCCKHE
BEJINYHHBI, TIPH ONHMCAHUH MPABHIBHO TPAKTOBATh (PU3MUECKUHA CMBICI HCIONIB3yEMbIX BEIHUHH,
1.4 0003HaYeHUsI U eMHUIBI (H3UYECKHX BEIWYMH, HAXOAWTH (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO
(pU3UUECKYI0 BEIMYHHY C APYTMMH BEJIMYMHAMU, CTPOUTH IpahUKU U3YUCHHBIX 3aBHCHMOCTEH

(hU3HYECKUX BETHMYNH

XapaKTepH30BaTh CBOICTBA Tel, (U3MUECKHE SBICHUS W MPOLECCH], HCIONB3Ys H3yUCHHEIE
1.5 3aKOHBI, MpPH OSTOM JaBaThb CIIOBECHYI0 (OpPMYJTUPOBKY 3aKOHA U 3allUCBIBATh €ro
MaTeMaTUYECKOE BBIPAKEHHE

OOBSCHSTH (HU3NYECKHE TPOIECCHl W CBOWCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE CHTYAIHH
16 MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUWHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH
' 00BsicHEeHHE U3 2 — 3 JIOTWYECKHX IaroB ¢ MOMOLIbIO 2 — 3 U3y4eHHBIX CBOMCTBA (PM3NYECKHUX

SIBJICHUH, (PM3MUECKHX 3aKOHA WM 3aKOHOMEPHOCTH

peliaTh pacyéTHbIC 3a1aun (OMMPAOIIUECS Ha CUCTEMY U3 2 — 3 ypaBHEHH), UCIIOJIB3YS 3aKOHBI
1 GOpMyIIbl, CBSA3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHA 3aJadu
1.7 3allUCHIBATh KPATKOE YCJIOBHUE, BBISABIATH HENOCTAIOLINE WM W30BITOYHBIC JaHHBIC, BHIOMpAThH
3aKOHBI W (OPMYJIBI, HEOOXOAMMEBIC [UISI pEIICHHS, IPOBOTUTH pAcuéThl W OLCHHUBATDH
PEaTMCTHIHOCTD MOTYYECHHOTO 3HAUCHUSI (DU3UICCKON BETHMIHHBI

pacrno3HaBaTh NPoOJIEMbI, KOTOPbIE MOXKHO PELIHUTH MPH MOMOLIH (PU3NYECKUX METOJOB, HCIIONb3YS
18 OMMCAHUE HCCIEOBAHUS, BBIIENATH IMPOBEPsieMOe TNPENIONOKEHNUE, OIEHHBATh IMPaBUILHOCTD
' TIOpSI/IKA TIPOBEACHMS HCCIICOBAHMS, ETaTh BRIBOABL, HHTEPIPETUPOBATE PE3YIBTATHI HAOIFOICHUN

" OITbITOB

IPOBOAUTEH OMBITHl 1O HAOMIOJACHUIO (PU3UUECKUX SBICHUN WIN (PU3UUECKUX CBOWCTB TEN:
1.9 CaMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HaOOpa 00OpyIOBAaHUS, ONMUCHIBATE X0
OIIBITA U €ro Pe3ylbTaThl, HOPMYIHPOBATH BHIBOJBI

OPOBOAUTH NPHU HEOOXOJUMOCTH CEPUI0 MPSAMBIX HU3MEPEHUH, ONIpeNelsis CpelHee 3HaueHHe
1.10 u3MepsieMoil BenMUnHBI ((DOKYCHOE PACCTOSIHUE COOMparomiei JIMH3BI), 0OOCHOBBIBATH BBIOOD
crioco0a n3MepeHus (M3MEPHUTEIBHOTO MPUOopa)

MMPOBOAUTL HCCJIICIOBAHUEC 3aBUCUMOCTEH (1)I/ISI/I‘IeCKI/IX BCJIMYMH C HCIOJIb30BAHUCM MPSAMBIX
1.11 HSMCPCHHﬁZ IJIaHUPOBATh HCCJICAOBAHUE, CAMOCTOATCIIBHO CO6I/IpaTI) YCTaHOBKY, (bHKCHpOBaTL

PE3YyIbTATHI HOHy‘lCHHOﬁ 3aBUCHUMOCTH q)HSquCKI/IX BCJIIMYHH B BUJIC Ta6HI/IH

U rpaMKOB, IeNaTh BEIBOAKI IO PE3yNIbTaTaM HUCCIIETIOBAHUSI

MPOBOJUTH KOCBEHHBIE M3MepeHUs (PU3MUYECKUX BEJIMYHUH: IUIAHUPOBATh M3MEPEHHs], COOMpaTh
112 9KCIIEPUMEHTAIILHYIO YCTAHOBKY U BBITIOJHATH U3MEPEHHUS, CIeIysl TPENIOKEHHOW UHCTPYKITHIH,
' BBIUMCIIATh 3HAYEHUE BEIMUMHBI U aHAJIU3UPOBATh IOIY4YE€HHBIE pe3yJIbTaThl ¢ yUETOM 3aJaHHON

MOrpCIIHOCTH H3MepeHHﬁ

1.13 coOIr01aTh MpaBUJIa TEXHUKH 0€30IIaCHOCTH NpHU paboTe ¢ 1a00opaTOpHBIM 000pyI0BaHHEM

1.14 pasnuuaTh OCHOBHBIC TPH3HAKM M3YYCHHBIX (H3MUCCKHX MOJIENICH: MaTepHanbHas TOYKa,




Kon
NMPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble MpeMeTHBIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM
NporpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusi

a0COMIOTHO TBEPJOE TEJO, TOYCUHBIH UCTOYHHK CBETA, JIy4, TOHKAas JTUH3a, INITaHeTapHast MOJIEIb
aToMa, HyKJIOHHAasi MOJIeJIb AaTOMHOTO sIpa

1.15

XapaKTepH30BaTh HPHUHIMIBI ACHCTBUS M3YyYEHHBIX NPHOOPOB M TEXHHYECKUX YCTPOICTB C
OIOpOH Ha UX OIMMCAHMSA, UCIIONIb3Ys 3HAHUS O CBOICTBaX (PM3MUECKUX SIBICHUM U HEOOXOJUMBbIE
(u3HUECKIe 3aKOHOMEPHOCTH

1.16

UCIOJIb30BATh CXEMBl W CXEMATUYHbIE PHCYHKH W3YyYEHHBIX TEXHMYECKUX YCTPOMCTB,
U3MEPUTENBHBIX PUOOPOB U TEXHOIOIMYECKUX MPOLIECCOB IPHU PEIICHUU YUeOHO-TIPAKTUUECKUX
3aj71a4, ONTUYECKUE CXEMBI ISl MOCTPOCHUS] M300pakeHUH B IIOCKOM 3epKajie M coOuparomieit

JIMH3C

1.17

MPUBOIUTE IPUMEPHI (HAXOIUTh HH()OPMALIHIO O IPUMEPax ) MPaKTHIECKOTO HCIOIb30BaHUS (-
3MYEeCKUX 3HAHUN B TNOBCEJHEBHOM XKHU3HHU A obOecreueHus 0e30MacHOCTH NpU oOpalleHuu
¢ IpubOpaMyl U TEXHUYECKHUMH YCTPOWCTBAMH, COXpaHEHHs 370pPOBbS MU COOIIOACHUS HOPM
9KOJIOTHYECKOI'0 MOBECHNUS B OKpYXKatolel cpese

1.18

OCYHICCTBJIATL  ITOHMCK I/IH(i)OpMaL[I/II/I (I)I/ISI/I‘{CCKOFO COACpKaHUsA B CCTHU I/IHTepHCT,
CaMOCTOATCIbHO (I)OpMyJ'[I/Ipyﬂ IMOUCKOBBII 3aMpoc, HaXOAUTh IIYTH OIIPEACICHUA JOCTOBCPHOCTU

HOHy‘IeHHOﬁ I/IH(bOpMa]_II/II/I Ha OCHOBEC MMCIOIINXCSA 3HAHUH U JOIIOJTHUTCIBbHBIX HCTOYHHUKOB

1.19

UCIIONB30BAaTh MPH  BBIIOJHEHMM YYeOHBIX 33JaHWH  HAYYHO-TIONYJSIPHYIO JIHTEpaTypy
(hU3UUECKOr0 COMAEpAKAHUS, CIPABOYHbIE MaTepuaibl, pecypchl ceTu MHTepHeT; BHajeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHMs HHPOpPMAIMU U3 OJHOI 3HAKOBOU
CHCTEMBI B IPYTYIO

1.20

cO3laBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHWS HAa OCHOBE HWH(poOpMammu U3
HECKOJIBKUX HCTOYHHMKOB (PU3UYECKOTO COACp)KaHUs, MYOIWYHO MPEACTaBIATh Pe3yJbTaThl
MPOEKTHOW WJIM HCCIIENOBATEIIbCKOW JIEATENHOCTH, TPU OSTOM TIPaMOTHO HCIOJIBb30BaTh
M3yUYCHHBIN MOHATHHHBIN armapaT U3y9aeMoro paszena (GU3UKH U CONMPOBOXKAATH BHICTYIUICHHE
npe3eHTanuel ¢ yuéToM 0co0EHHOCTEH ayJTUTOPHH CBEPCTHUKOB

1.21

P BBHIMOJIHEHUH y4YeOHBIX MPOEKTOB M UCCIEAOBAaHUM (DPU3NYECKHX MPOLIECCOB PACIPENENATh
0053aHHOCTH B TPYIIIE B COOTBETCTBHH C TIOCTABJICHHBIME 33/1a9aMH, CJICIUTDH 32 BBIITOJHEHUEM
IUIaHa JeHCTBUH M KOPPEKTHPOBAaTH €ro, aIeKBaTHO OICHUBATh COOCTBEHHBIH BKIAI B
JeSITeNIbHOCTD TPYIIIIBI, BBICTPaUBaTh KOMMYHHKATUBHOE B3aUMOJICHCTBUE, IPOSABIISS TOTOBHOCTD
paspemarb KOHQJIUKTHI




MMPOBEPAEMBIE JIEMEHTBI COAEP)KAHUS
9 KJIACC

Koz Kon snemenra IIpoBepsiemMble 3JIEMEHTBI COJICPKAHUS
paszmena
MEXAHUWYECKUE SIBJIEHU A
8.1 Mexanunueckoe ABmxenne. MarepuanbpHas Touka. Cuctema orcyéra
8.2 OTHOCUTENFHOCTh MEXaHUYECKOTO JBMKEHUS
8.3 PaBHOMEpHOE TIPSMOTMHEIHOE TBUKCHUE
8.4 HepaBaomepHoe npsaMonuHeiiHoe aBuxeHue. CpefiHsas 1 MIHOBEHHAs CKOPOCTh Teja IIpU
' HEPaBHOMEPHOM JIBUKEHUH
8.5 Yckopenue. PaBHOycKkopeHHOE IPSAMOIUHEHHOE IBI)KEHUE
8.6 CBobOonnoe nanenue. OneiTel ["anuies
8.7 PaBHOMepHOE ABIKEHHE MO OKpYXHOCTU. Ilepmon u wacrora oOpamienus. JluHeiiHas u
' yIII0Bast CKOPOCTH. LIeHTpOCTpeMHUTEIFHOE YCKOPEHHUE
8.8 [lepsolit 3axon HeloToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeloToHa
8.11 [IpuHIMnO cynepno3uuuu cui
8.12 Cuna ynpyroctu. 3akoH I'yka
8.13 Cuna TpeHus: CHila TPEHUS CKONBXCHUS, CIJIa TPEHUS [TOKOS, IPYTHE BUIBI TPCHHUS
8.14 Cuna TSHKECTH U 3aKOH BCEMUPHOTO TATOTCHUS. Y CKOPEHHE CBOOOIHOTO IaICHUS
8.15 Jemwxenne mmanetr Bokpyr Comnma. IlepBas xocmmdeckast ckopocTs. HeBecoMocTs u
' neperpysKu
8 8.16 PaBHOBecHe MaTepHaTbHON TOYKH. AOGCOIFOTHO TBEPIOE TEJIO
8.17 PaBHOBecue TBEPAOro Teima C 3aKpeIIEHHOW OCBhIO BpamieHus. MoMeHT cuibl. LleHTp
' TSDKECTH
8.18 Nwmnynec Tena. U3menenne nMirynbca. IMITyJbe CHiIb
8.19 3aKOH COXpaHEHHS UMITYJIbCa
8.20 PeakTiBHOE JIBIKCHUE
8.21 MexaHnuveckas paboTa ¥ MOITHOCTh
8.22 Pabota cun TsSHKeCTH, yIpYyrocTH, TpeHus. CBsA3b SHEPrHH U pabOThI
8.23 [MoTeHuanpHas 3HEPTUs Teia, HOJHIATOTO HaJl IOBEPXHOCTHIO 3eMITH
8.24 IloTeHnuanbHas SHEPrusl CKaTON NPYKUHbBI
8.25 Kunetnueckas s3neprus. Teopema 0 KHHETHYECKOH SHEPTHH
8.26 3aK0H COXpaHEHUs] MEXaHUIECKOI SHEPTrUH
[IpakTrueckue pabOTHI:
OmnpeneneHue cpeqHell CKOPOCTH CKOJBKCHHSA Opycka WM JABIKCHHS IIapuKa II0
HAKJIIOHHOW TTocKOoCcTH. OTpesieieHNe yCKOpeHHs Tella IIPH PaBHOYCKOPEHHOM IBIKECHHUN
8.27 10 HAKIIOHHOU TJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHU INIPH PaBHOYCKOPEHHOM IBIDKCHHH 0e3
Ha4yaJbHOM CKOPOCTH.




HpOBepKa TUIIOTE3BI: €CJIN IPU PaBHOYCKOPCHHOM IBUIKXCHHUU 0¢3 HavallbHOMU CKOPOCTH
IIYTU OTHOCATCA KaK PsJ HEYETHBIX YHuCeJI, TO COOTBCTCTBYIOIUC IMPOMEKYTKH BPEMCHU

OIWHAaKOBBI.

HccnenoBanne 3aBHCHMOCTH CHJIBI  TPEHUS CKOJBXKEHUS OT CHIIBI  HOPMaJbHOTO
nmasnenns. Onpenencaue koddduimienTa TpeHus CKONbXeHus. OnpeaeieHue KECTKOCTH
npyXuHbl. OnpeneneHne paboThl CHIIBI TPEHHS IIPH PaBHOMEPHOM IBIDKEHHH Teja MO
TOPU3OHTANIBHOM MoBepXHOCTH. OnpeneneHre padoThl CHIBI YIPYTOCTH MpPH MOIBEME
rpy3a ¢ UCTIOJIH30BAHUEM HEIIOJIBUKHOTO U MOJBHKHOTO OJIOKOB

8.28

duznyeckre SBICHUS B nopupoac: MpUujrBbl U OTJIWBBI, ABUXXCHUEC IIJIAHET ConHeuHOU

CHUCTEMbI, pCAKTUBHOC JABMKCHUEC JKXMUBbLIX OPTaHU3MOB

8.29

TexHuueckue ycTpoWCTBa: CIUAOMETP, AATYMKHU IIOJOXKEHMS, PACCTOSIHUA U YCKOPEHUS,
pakeTsl

MEXAHWYECKUE KOJIEBAHIA 11 BOJIHBI

KonebarenpHoe JABHXKCHUC. OCHOBHBIE XapaKTCPpUCTUKH KoJICOaHMIA: nepuon, 4acrora,

9.1
aMIUIUTY 1A
9.2 MaremMaTuieckuil ¥ IpYKUHHBIN MasTHUKA. [IpeBpamenne 3Heprun Ipu KoJIeOaTeIbHOM
' TIBUKECHUN
9.3 3aryxaroniue kKonebanns. BerHyxnenHsie konebanus. Pezonanc
MexaHnnyeckue BOJHBL. CBOWCTBa MEXaHMYECKMX BOJH. [IpojiojbHBIE W IONEpEedHbIE
9.4 BOJIHBI. J{TMHA BOHEI U CKOPOCTH €€ pacrpocTpaHeHus. MeXxaHn4eCKHe BOJTHBI B TBEPIOM
Tene, CCHCMHUYSCKIE BOJTHBI
9.5 3ByK. I'poMKOCTb U BbIcOTa 3ByKa. OTpaskeHue 3ByKa
9.6 Wudpa3Byk 1 yabTpa3ByK
9 IIpakTdeckue pabOTHI:
Omnpenernenne 9acTOTH U TepUoAa KOIeOaHHH MaTeMaTHYEeCKOT0 MasTHUKA.
9.7 OmnpeneneHne 9acTOTH U IepHoa KoIeOaHui Mpy>KUHHOTO MasTHHKA
HccnenoBanne 3aBUCHMOCTH NEpHOJIa KOJICOAHUH MOBEIICHHOTO K HUTH Ipy3a OT JUIHHBI
HUTH. VccnenoBanne 3aBUCHMOCTH IepHoia KojeOaHui MPY>KUHHOTO MasTHUKA OT MacCHI
rpy3a. [IpoBepka He3aBHCHMOCTH Iieprofa KojeOaHWi Ipy3a, MOIBCIICHHOTO K HUTH, OT
Macchl 'py3a ¥ XKECTKOCTH MPYKUHBL. V3MepeHue yckopeHus: CBOOOTHOTO NaJAeHUsI
9.8 Ousnueckre SBICHHS B HPHPOAS: BOCIPHUATHE 3BYKOB JKHBOTHBIMH, 3eMIICTPsCEHHE,
' CeHCMUYECKIE BOJIHEI, IyHAMH, 5XO
9.9 TexHUYeCKHe YyCTPOHCTBA: 3X0NIOT, HCIOIh30BAHNE YIBTPA3ByKa B ObITY U TEXHHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE N SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJIeKTPOMAarHUTHOE TMoJie. OJEKTPOMAarHUTHbIE BOJIHBI. CBOWMCTBA 3JIESKTPOMArHUTHBIX
' BOJIH
10.2 [Ikana 37€KTPOMarHUTHBIX BOJH
10.3 DnexTpoMarHuTHas npupoja ceera. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA
10 [pakTudeckue paboThL:
104
W3yuyenne cBOMCTB 3J€KTPOMATrHUTHBIX BOJH C IIOMOIIBI0 MOOWIIEHOTO TenedoHa
105 Ousnuyeckue SBICHHS B MpHUPOJE: OUOJIOTMYECKOe ICHCTBHE BHIUMOTO, YIbTpa-
' (pMOIETOBOTO ¥ PEHTIEHOBCKOTO M3ITyUCHUI
10.6 TexHMYecKHe YCTPOHCTBA: HCIIOIH30BAHHIE ICKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H
1 CBETOBBIE SIBJIEHUA
111 | JIyueBast Moaenb cBera. MICTOUYHUKY cBETa




11.2 [IpsiMonMHENHOE pacIpOCTPAHEHNE CBETA
11.3 Otpaxenue cBeta. Ilnockoe 3epkano. 3aKOH OTpaKeHHsI CBETa
114 [Ipenomnenue cBeTa. 3akoH npenomiieHus cBeTa. [loTHOe BHYTpEHHEE OTpaKEHHE CBETa
115 JIunsa. Xon rydeil B IMH3E
11.6 OnTurueckas cucrema QoToanmnapara, MUKPOCKOTIA U TEJIECKOTa
11.7 I'ma3 xak onrtuueckas cucreMa. blIM3opyKocTh U JalIbHO30PKOCTh
118 Paznoxenne Oenoro ceera B ciektp. OnbITel HeloToHa. Cllo’kKeHne CIIEKTPaIbHBIX I[BETOB.
' Hucniepcust cBeTa
[TpakTuueckue paboTHI:
HccnenoBanue 3aBUCUMOCTH YTJIa OTPaXKEHHs CBETOBOTO JIyda OT yria NajeHusl.
H3yyenne xapaKTepHCTHK H300pa)KeHNS MPEIMETa B INIOCKOM 3epKalie.
HccnenoBanue 3aBHCUMOCTH yIJIa NPEJIOMJICHHS CBETOBOIO Jiyda OT yIyla MajeHHus Ha
TPaHHMIIE «BO3AYX — CTEKIION.
11.9
Iomy4enue n300paxxeHUH ¢ MOMOIBI0 COOMPAOIIEt TUHBEL.
Omnpenenenne GOKYCHOTO PACCTOSHHUS M ONTHYECKON CHIIBI COOMPATOIIEH JTHH3BL
OMBITHI 110 PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTD.
OnBITHL 110 BOCIIPUATHIO LIBETA IPEAMETOB MTPHU UX HAOIIOACHUH Yepe3 LIBETOBbIC (DMIIBTPHI
11.10 ®uznueckue sBIeHUS B mpupoae: 3aTMeHuss ConHua u JIyHBI, I[BETa TN, ONTHYECKUE
' sBieHUs B atMochepe (1iBeT Heba, pedpakiysi, pamyra, MUPax)
1111 TexHUYeCcKHne YCTPOHCTBA: OUKH, IIEPUCKOII, (OTOAMNAPAT, ONTHUECKHE CBETOBOIBI
KBAHTOBBIE SIBJIEHI
121 Omnsitel Pezepdopaa u mnanerapuas moaens atoma. Mojens atoma bopa
12.2 Hcmyckanue u morsomeHne cBeta aroMoM. KBaHuTel. JInHeH4aThIe CIIEKTPHI
12.3 PagnoaktuBHOCTE. Anb(a, OeTa- U TaMMa-U3ITyueHUs
12.4 Crpoenue aToMHOTO aapa. HykioHHas Moaenb aTOMHOTO siapa. M30Tomnbl
12.5 PanuoaktuBHbIe npeBpamienus. Ilepuos nonypacnana aTOMHBIX siiep
12.6 SnepHsble peakiuu. 3aKOHBI COXPAHEHHUS 3apsAA0BOI0 U MAaCCOBOTO UHCEI
12.7 OHeprus cBsi3u aTOMHBIX sifiep. CBs3b Macchl U SHEPTUU
12.8 Peaxiuu cunTe3a u geneHus suep. Mcrounuku sHepruu ConHia u 38E34
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MPOBEPSIEMBIE HA OI'3 110 ®U3UKE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM NPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMSI

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJabTaTaM 0a30BOr0 YPOBHS
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpPaMMbl OCHOBHOI'O 00111€T0
oOpa3zoBanusi Ha ocHoBe ®PI'OC

[Tonumanue ponu (U3UKKM B HAYYHOH KapTUHE MHpPa; CPOPMHUPOBAHHOCTH 0Aa30BBIX MpE.-
CTaBJICHUH O 3aKOHOMEPHON CBSI3M U IIO3HABAEMOCTH SIBJICHUH MPUPOABI, O POJIH
JKCIIEpUMEHTa B (pr3nKe, 0 cucTeMooOpasyromeld ponr (U3NKH B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKHA W TEXHOJIOTHH, 00 ABOJIONNHU (PM3MUECKUX 3HAHUI M MX POIH B IEIOCTHOU
€CTECTBCHHOHAYYHOW KapTUHE MHUPA, O BKIIAJIC POCCUICKHX U 3apyOSIKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYKAIOIIEI0 MHpPA, Pa3sBUTUE TEXHUKHU U

TEXHOJIOTHI

3HaHUA 0 BUAAX MaTepud (BEUICCTBO M IOJIE), O IBIDKEHUH KaK CIIOCOOE CYIIECTBOBAHMS
MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOPHH CTPOCHHUS BEIIECTBA, O (PU3MUECKON CYHIHOCTH
SIBIICHUI TPUPOJBI (MEXaHMUECKUX, TEIUIOBBIX, DJIIEKTPOMArHUTHBIX U KBaHTOBBIX); YMEHHE
pa3nuyuaTh SBICHHUS 110 ONHMCAHWI0O WX XapaKTepHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JNaHHOC (U3UYECKOE SBIICHHE; YMCHHAE pACIIO3HABATH IPOSBICHHE
W3YYEHHBIX (PHU3MUYECKUX SABJICHHHA B OKPY)KAIOIIEM MHpPE, BBIIENAS HX CYIICCTBEHHBIC
CBOIicTBa (TIPU3HAKH)

BJ'Ia,Z[EEHI/Ie OCHOBAMH MOHSITHHHOI'O amnmapara M CHMBOJHYECKOIO A3BIKa (I)I/ISI/IKI/I u
HCIIOJIB30BAHUC HX IJId PCIICHHA yqe6HbIX 3a1a4; YMCHHUEC XapaKTCpHU30BaThb CBOIICTBa TCI,
(I)I/I3I/I‘leCKI/IC SIBJICHUS U IIPOLICCChI, MCIIOJIb3Y (l)yHI[aMeHTaJ'II)HI)Ie 1 SMIHUPUICCKUEC 3aKOHBI

VYMeHue onuceiBaTh N3Yy4YCHHBIC CBOWMCTBA TeII H (I)I/I3I/I"ICCKI/IC SABJICHUA, HCIIOJb3YA
CI)I/ISI/I‘IeCKI/IC BCJIIMYHHBI

BnaneHue oOCHOBaMH METOJOB HAYYHOTO TIO3HAHUSA C Y4YETOM COONIOACHHS MPaBUII
Oe3ormacHoro Tpyna: HabmroaeHue PU3MIECKUX SABICHUN:

YMEHHE CaMOCTOSITENBHO COOMpaTh 3KCIEPUMEHTAIbHYK YCTaHOBKY M3 JAHHOrO Habopa
000pymOBaHUS IO MHCTPYKIIUH, OIMCHIBATH XOJ ONBITA U 3aIMCHIBATh €O PE3ybTaThl, op-
MYJIMPOBAaTh BBIBOJIBI;

MPOBEJICHUE MPSAMBIX ¥ KOCBEHHBIX M3MEPEHUIN (PU3NUECKUX BEIMUYMH: YMEHHE IJIAHUPOBAThH
HU3MEPCHHS, CaMOCTOSITEIBHO COOMpaTh SKCHEPHUMEHTAJIBHYIO YCTAHOBKY IO HWHCTPYKIIUH,
BBIUMCIIATh 3HAYEHHE BEJIMYMHBI U aHAJIM3UPOBATh IIOIYYEHHBIE PE3yNbTaThl C Y4ETOM
3aJJaHHOM MOTPELIHOCTH PE3YNbTAaTOB U3MEPEHUIA;

IMPOBEACHUE HECIIOKHBIX 3KCIECPHUMCHTAJIBHBIX HCCHGHOBaHHﬁ; CaMOCTOATCIIBHO CO6I/IpaTL
OKCICPUMEHTAIBHYIO YCTAHOBKY U IIPOBOAUTH UCCICAOBAHUC 110 HHCTPYKINU, ITPEACTABIIATH
IMMOJIYYCHHBIC 3aBUCHUMOCTHU (1)I/ISI/I‘~ICCKI/IX BCJIMYMH B BHUIC Ta6.]'II/III u Fpa(l)I/IKOB, YUUTBIBATDH
TMOTPEIIHOCTH, ACJIATh BbIBOAbI IO PE3YJIbTATaAM UCCICAOBAHUSA

[TornMaHue XapaKTepHBIX CBONUCTB (PM3HUUECKUX MOJEIeH (MaTepruaibHas ToOukKa, abCOOTHO
TBEPIOE TENO, MOJEIHM CTPOCHHS Ta30B, XHIAKOCTEH M TBEPMABIX Tel, IUIAHETApHAs MOJEIb
aToOMa, HYKJIOHHasgd MOJCJIb aTOMHOTIO smpa) U YMCHHUEC NPUMCHATH UX Jid O6’b${CHeHI/I${

(U3HYECKHUX MTPOIIECCOB

YMeHHne OOBACHATH (U3WYECKHE MPOLECCHl W CBOMCTBA TEN, B TOM YHCIIE W B KOHTEKCTE
CUTyallMd IPaKTHKO-OPHUEHTUPOBAHHOIO XapaKTepa, B YacCTHOCTH, BBIABIATH HPUYUHHO-
CIICZICTBCHHBIE CBSI3U M CTPOUTH OOBSCHEHUE C OMIOPOH Ha M3Y4YEHHBIE CBOICTBA (hH3UUECKUX
SBJICHHH, (PM3UIECKUE 3aKOHBI, 38KOHOMEPHOCTH M MOJEIH

YMeHue pemaTth pacuéTHble 3a7aud (Ha 0aze 2 — 3 ypaBHEHHi), HCIOJIB3YS 3aKOHBI U
dbopMyJbl, cBs3bIBaONINE (PU3MUYECKHE BEIUYMHBI, B YaCTHOCTH, 3allMCBIBATH KPAaTKOE




Kon
NpoBepsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJabTaTaM 0a30BOr0 YPOBHS
0CBOEHMNSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOI'O 00111€T0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YCIIOBUE 3aJIa4H, BBISBIISATH HEJOCTAIOLINE JaHHbIE, BHIOUPATh 3aKOHBI U (hOPMYIIBL, HEO00XO-
JUMBIE UIA €€ PEIICHUs, WCIIOIb30BaTh CIIPABOYHBIC [AHHBIC, NPOBOAUTH PAaCyETBl H
OLICHWBATh PEATMCTUYHOCTh IIOJNYYCHHOTO 3HA4YeHHS (U3MYECKOH BEJIMYMHBI, yMCHHE
OINPEJENATh PA3MEPHOCTh (PU3NUECKOM BENUUUHBL, TOJYUEHHOMN NPU PELICHUH 331341

YMeHHne XapaKTepu30BaTh IPUHIUINBI ACUCTBUS TEXHUUYECKUX YCTPOMICTB, B TOM 4YHCIE
OBITOBBIX HMPUOOPOB, M MPOMBIIIIEHHBIX TEXHOJOTWYECKHX MPOIECCOB MO HX ONHCAHHMIO,
UCTIONB3Ysl 3HAHUS O CBOMCTBaxX (u3Muecknx SBICHHH W HEoOXOIMMBIE (U3MUEecKue
3aKOHOMEPHOCTHU

10

VYMeHne HCIOJIB30BaTh 3HAHHUSI O (1)I/I3I/I"IeCKI/IX SBJICHUSAX B HOBCG}IHeBHOﬁ JKU3HU [OJIs1
obOecrieueHUsT 0E30MACHOCTH MPH OOpamieHHH C OBITOBBIMH MPHOOPAMH W TEXHHYCCKUMHU
YCTPOUCTBAMH, COXPAHECHUSI 3[0POBbS U COOJIOICHUSI HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B
OKpYXKAOIIeH cpene; MOHMMAaHHE HEOOXOMUMOCTH HPUMEHEHHs JOCTWKEHHU (DU3UKU U
TEXHOJIOTHH YISl PALHOHAIBHOTO MPUPOIOTIOJIB30BAHHUS

11

OmnbIT MOKCKa, MPeodpa3oBaHus U MPEICTABICHIUS HHPOPMAIH (U3HISCKOTO COICPIKAHUS C
UCTIOJIb30BaHUEM HMH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA; yMEHHE OLEHHUBATh
JIOCTOBEPHOCTH TIOJIY4YCHHOW WHPOPMAIIMK HA OCHOBE UMEIOIIUXCS 3HAHWUH W JOMIOJHUTEIb-
HBIX HCTOYHHKOB; YMEHHE HCIIOJIH30BAaTh IPU BBHINOJIHEHNHM Y4YEOHBIX 3aJaHUM HAaydHO-
MOMYJSIPHYIO JIUTEPaTypy (DU3UYECKOro CONEepIKaHUs, CIHPAaBOYHBIE MaTE€PHANbI, PECypCHI
cet MHTepHeT; BnaneHne 0a30BbIMM HaBBIKaMHU MpeoOpazoBaHHUs MHPOPMALMU U3 OIHOM
3HAaKOBOM CHUCTEMBI B JIPYTYIO; YMEHHUE cO37aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIC
coo01IeHNs Ha OCHOBE HH(OpMaNy U3 HECKOIBKUX HCTOUHUKOB




HNEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPSAEMBIX HA OI'3 110 ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 MEXAHUWYECKHUE SIBJIEHUA
1.1 | Mexanndeckoe aAmxeHne. MatepuanpHas Touka. Cuctema otcuéra. OTHOCHTENBFHOCTD ABHKCHUS
12 PaBHOMepHOE W HepaBHOMepHOe ABmkeHHe. CpemHsis CKOpocTh. DopMmyna Ui BEIYHCICHUS CpeTHEn
' CKOPOCTH: V = S/t
PaBHOMepHOE mpsiMONMHENHHOE MABM)KEHHE. 3aBUCHMOCTh KOOPAMHATHI Tejla OT BpPEMEHH B Cllydae
PaBHOMEPHOTO MPSMOJIHHEHHOTO ABHKCHUS:
13 | x(f)=x,+vt
Fpa(i)I/IKI/I 3aBUCUMOCTH OT BPEMEHU JIA MMPOCKIHUU CKOPOCTHU, MPOCKINU NEPEMEICHNA, ITYTU, KOOPAUHATHI
IIPY pABHOMEPHOM IPSIMOJTMHEHHOM IBIDKCHHU
3aBUCHMOCTb KOOPAMHATHI Te€la OT BPEMEHH B ClIydae paBHOYCKOPEHHOTO NIPSAMOIUHEHHOTO TBHYKECHUS:
£
-S‘x':f} =1':|;|: *f—{l'x * £y
-
@opMmynbl A7 OPOSKUUM  TMEpPEeMELIeHHsA, MPOEKUUH CKOPOCTH M IMPOEKIHH YCKOPEHHsS IpHU
PaBHOYCKOPEHHOM MPSIMOJINHEHHOM JIBUYKEHUU:
2'2
14 | s (N)=y,, -t+a, B
l‘]'_'{'('f) =Up, T, -1,
a.(f) =canst,
3 5]
2 2 _ 5
Uryx Upx ~l 8y
I'paduku 3aBHCHMOCTH OT BpPEMEHH Ui TPOCKIMH YCKOPEHHUS, MPOCKIHH CKOPOCTH, IPOCKIUH
MePEMEICHUs], KOOPIUHATHI PH PABHOYCKOPEHHOM MPSIMOJTMHEHHOM JIBHXKCHHU
CBobGoanoe najgenue. @opMynbl, ONKMCHIBAIOIIME CBOOOJHOE TAJIEHHE Tella N0 BEpTHKAIM (JIBM)KCHUE Tela
1.5 | BHU3 WK BBEpX OTHOCHTEIHHO IOBEPXHOCTH 3eMin). ['pamKku 3aBUCUMOCTH OT BPEMCHH LIS IIPOCKITHH
YCKOPEHHMS, TPOEKIMH CKOPOCTH U KOOPJMHATHI TPU CBOOOIHOM MAaJECHUU TeJla M0 BEPTHUKAIN
CKOpOCTh paBHOMEPHOTO JIBUKCHUS Tella 10 OKPYKHOCTH. HampaBieHne ckopocTu.
dopMmyra s BEIYUCICHHS CKOPOCTH Yepe3 paanyc OKPYKHOCTH B IEpUO 00paIIeHus:
1.6 b= =
' T

LenTtpocTpemurenbHoe yckopeHue. HampasineHue LIEHTPOCTPEMHUTENBHOIO YcKopeHus. Dopmyna amis

BBIYUCJICHUA YCKOPCHUS!
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2

_w
“F

dopmMyia, CBSI3BIBAIONIAS IEPUO]] U YACTOTY OOpALICHUS:

Macca. IL1oTHOCTH BelecTBa. (DopMyna JJIA BBIYMCJICHUS IIJIOTHOCTU

V

1.8 | Cuna — BekTopHas ¢usudeckas BeanyrHa. CI0KEHUE CUIT
1.9 | SBnenue nneprmu. [lepsoiii 3akoH HeroToHa

Bropoii 3akon HeroToHAa:
1.10 | - ~

F=m-a . .

CoHanpaBleHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIBL, JICHCTBYOIIEH Ha TelI0

BzaumoneiictBue Ten. Tperuii 3akoH HproToHa:
111 | Fyy=-F

TpeHue nokos U TpeHue cKosbxeHus. Popmyina 11 BEIYUCIEHUS] MOAYJIS CUIIbI TPEHUS CKOJIbKEHHUS:
1.12

F_=u-N

p- M

Jedopmanus Tena. Ynpyrue u Heynpyrue Aeopmanuu. 3aKoH ynpyroi aedopmarun (3akoH ['yka):
1.13

F=k-Al

BcemupHoe taroreHue. 3akoH BCEMUPHOT'O TSATOTEHUS:

My -MA
F=0G- 1—1*
R

1.14

Cuna TspxecT. Y CKOpeHHe CBOOOIHOTO TaICHNSI.

dopMyrta Ayl BRIYUCICHUS CHIIBI TSHDKECTH BOIM3H oBepxHOCTH 3emi: F = mg.

JBmwxenue muaner Bokpyr Connna. IlepBasg kocmuueckas ckopocTs. HeBecOMOCTh U Ieperpy3ku

Wmmynsc Tena — BeKTOpHas (pu3nMdecKasi BeIUUYHMHA.
1.15
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Nmnynbce cucreMsl Ten. M3smeHeHne nmmynibca. UMmynbe cuis

1.16

3aK0H COXpaHEHUS UMITYJIbCA JJISI 3aMKHYTON CHCTEMBI TEIl:
p=myly +m,U, =const

PeakTtuBHOE IBMIKEHUE

1.17

Mexanunveckas padora. DopMyna s BEIYACICHUS paOOThI CUIIBI:

A=Fsoosc

MexaHuueckast MOITHOCTD:

n=4
I

1.18

Kunernueckas u MOTCHIIMAJIbHAsA OHCPIUs. d)opMyna JJIs1 BBIYHMCIICHUA KUHETHYECKOM OHCPIUU:

TeopeMa 0 KMHETHUYECKOM OHCPIruu. d)opMlea JIJTS BBIYMCJICHUS TTOTEHIIMAILHOM OHEPIuM T€jia, MOAHATOTO

HaJ 3eMIIEH:

E,=mgh

1.19

Mexanundeckasi SJHEPTHSL:
E=E,+E,

3aK0oH COXpaHECHHUs MEXaHMIeCKOH dHepruu. GopMyna s 3aKOHA COXPAaHCHUST MEXaHUYECKON YHEPTHH B
OTCYTCTBHUE cul TpeHus: E = const.

HpeBpameHHe MEXaHUYeCKOI OHEPTHHU IIPpU HAJIMINU CUJIbI TPCHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXaHUKH.
Poruar. Moment cuist: M - FI.

VYcnoBue paBHOBeCHS pbIyara:
M +M, +..=0

[TonBrxHBIN 1 HeNOABWKHBIA 05ToKH. KIT/[ mpocThIX MEXaHU3MOB,
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n= Anonesnsn

A‘S&TIZE"IEEEEH

1.21

HaBnenue TBEpIOTO TETA.

®dopmyna Ajs BRIYUCIEHYS JaBJIEHUs TBEPAOIO Tena:

JlaBnenue raza. ATMochepHOe JaBiIeHHe.
I'uapocraTudecKkoe IaBiIeHUEe BHYTPH KHUIAKOCTH.

CI)opMyna JUTA BBIYUCIICHUA JaBJICHUA BHYTPH XKUAKOCTHU:

D=pgh+p,

1.22

3axoH ITackans. I'uapaBnudeckuii npecc

1.23

3akon Apxumena. Dopmyma IS ONpeAeNieHWs BHITAIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha Teo,
TOTPYKEHHOE B JKHUJIKOCTh WU Ta3:

Fap =pEV

VYcnoBue mnaBanus tena. IlmaBanue Cy0B W BO3YXOIIJIABaAHUEC

1.24

Mexanundeckue KosieOaHus. AMIUIMTYAQ, IEPUOJ] M YacToTa KonebaHuid. dopMyia, CBSI3bIBAIOIIAS YACTOTY U
MeproJ KoneOaHui:

v L
T

1.25

MatemaTuveckuii ¥ IPYKUHHBIA MasTHUKY. [IpeBparnieHne SHEpruu py Koie0aTeIbHOM JIBHYKCHUH

1.26

3aTyxaI0mHe KoJieOaHus. BBIHY)K,Z[CHHBIC KoJiebanus. Pe3onanc

1.27

MexaHuuecKre BOJIHBI. HpO[LOHI)H])IC 1 MONEpEYHbIC BOJIHBI. I[.HI/IHa BOJIHBI U CKOPOCTb pacCHpOCTpaHCHUA

BOJIHBI:

L=v-T

1.28

3Byk. I'pomKkocTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha rpaHule AByX cpea. MHpa3Byk u
YIIBTPa3BYK

1.29

Ipaxmuueckue pabomol

W3mepenue cpefHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH MPYXKUHBI;, K03 QuIeHTa
TPEHUSI CKOJBXKEHHUS; PabOTHI CHJIBI TPEHHS, CHIBI YIPYTOCTH; CpEIHEH CKOpPOCTH IBIKEHHS Opycka IO
HAKJIOHHOW INTOCKOCTH; YCKOPeHHs Opycka NpH ABIKEHHH 110 HAKJIOHHOW INTOCKOCTH; YacTOTHI U MEpHOAa
KOJIOaHUH MAaTeMaTU4eCKOro MasTHHMKA; YAaCTOTHI U MEpuoja KoneOaHui NpyXKHMHHOTO MasTHUKA; MOMEHTA
CHJIBI, IEUCTBYIOIETO Ha pbIuar; paboThl CHJIBL YIPYTOCTH IPHU NOAbEME IPy3a C MOMOIIBI0 HEMOABIKHOIO
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0110Ka; pabOTHI CHJIBI YIIPYTOCTH IPHU MOJBEME TPy3a C MOMOIIBIO TOJBHIKHOTO OJIOKA.
HccnenoBanue 3aBHCHMOCTH apXHMEIOBOH CHIBI OT 00bEMa MOTPYKEHHOH YacTH Tella U OT IUIOTHOCTH
KHUJIKOCTH;, HE3aBUCHMOCTU BBITAIKUBAIOIICH CHJIBI OT MAacChl TENa; CUIIBI TPEHHUS CKOJNBKCHUS OT CHIIBI
HOPMAJIbHOI'O OaBJICHUA U OT poJa MOBEPXHOCTH,; CUJIbI YIIPYT'OCTH, BO3HI/IK3IOH.[CI71 B IIPY’>KUHE, OT CTCIICHU
nedopMali  TIPYKUHBL, YCKOPEHHS Opycka OT yIyla HakKJIOHA HampaBJsIomed; Tmepuoga (4acTOThI)
KOJICOaHWI HHUTSHOTO MAasTHHKA OT JJIMHBI HUTH; HepHoAa KoleOaHWH MPYXHMHHOTO MasTHHKA OT MacChI
rpy3a U KECTKOCTH MPY>KUHBI, HCCICAOBAHHE HE3aBHCUMOCTH MEPUOJa KOJICOaHUI HUTSIHOTO MAsTHHKA OT
Macchl rpy3a. [IpoBepka yciioBusi paBHOBECHs! pblyara
Qusuyeckue s6AEHUS 8 NPUpoOe. TPUMEPBI JBWKEHHS C PA3NUYHBIMUA CKOPOCTSIMH B JKMUBOH M HEKHUBOIL
TpUpoie, ACHCTBUE CIIIBI TPEHHS B MPUPOJC W TEXHUKE, IPIUIMBEI ¥ OTIIUBHI, ABIKEHUE TUIaHeT COTHEIHOH
1.30 | cucTeMbl, peakTHBHOE JBW)KEHHUE KHBBIX OPraHU3MOB, PHIYAard B TENE UYEIOBEKA, BIHMSHHE aTMOC(HEpHOTO
JaBJIE€HHUs Ha JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPUSTHE 3BYKOB JKMBOTHBIMH, 3eMJIETpSCEHMUE,
CEeHCMUYECKHUE BOJIHBI, I[yHAMH, 9XO
Texnuyeckue ycmpoticmea: CIAIOMETP, NATYUKH ITOJIOXKEHUS, PACCTOSHHUSA W YCKOPEHHS, ITUHAMOMETD,
MOJIIUITHAKN, PaKEeThl, PHIYAr, MOJBIDKHBIN W HEMOJBW)KHBIA OJIOKM, HAKJIOHHAs IDIOCKOCTh, IPOCTHIC
1.31 | mexaHU3MEI B OBITY, COOOMIAIOIINECS COCYIbI, YCTPOHCTBO BOJOIPOBOAA, THAPABIMYECKUH IIpecc, MaHOMETD,
OapoMeTp, BBICOTOMEp, MOPLIHEBOH HACOC, apeoMeTp, 3XOJIOT, HCIOJIb30BaHUE YIbTPa3ByKa B OBITY H
TEXHUKE
2 TEIJIOBBIE SIBJIEHUSA
21 OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KHHETHYECKONH TEOpHH CTpOEHHs BellecTBa. Mojenu TBEPAOTO,
' KHJIKOTO M ra3000pa3HOro cocTosiHUi BemecTa. Kpucrammmaeckue 1 aMmopdHbIe Tena
9 Jpmxenne gactul] BemectBa. CBsi3b CKOPOCTH ABMKEHUSI YaCTHI] ¢ TEMITEpaTypoil. BpoyHOBCKOe nBHKEHHE,
' auddysus
2.3 | CmaunBaHNE U KAWUIIPHBIC SBICHUS
2.4 | TemoBoe pacmupeHue U CKATHE
2.5 | TemnoBoe paBHOBECHE
2.6 | Bayrpennss sHeprus. PaboTa u Temonepeadya Kak ciocoObl U3MEHEHMsI BHYTPEHHEH YHEPTHU
2.7 | Bugsl Temonepeaayn: TEIIONPOBOIHOCTh, KOHBEKIINS, U3ITYICHHE
HarpeBanue u oxnaxaenue tea. KonndecTBo TeIoTsl. Y ielibHas TEIII0EMKOCTb:
2.8
O=cm(t,—1)
3aKOH COXpaHEHHs SHEPTUH B TEIIOBBIX IpOLieccax. Y paBHEHHE TEIUIOBOTO OanaHca:
29
Q1 +Qg +..=0
510 Hcnapenne u xonpeHcaiwys. l3MeHeHHe BHYTpPEHHEH 3HEPIMM B IPOIECCE HCIAPEHHs W KOHJICHCALUH.
' Kunenue sxunkocTr. Y ienpHas TemioTa mapoodpaszosanus: L = Q/m
2.11 | BrnaxHOCTb BO3JIyXa
[InaBnenue u kpucramwmm3anus. VM3MeHeHHe BHYTPEHHEW SHEPTUU NPHU IUIABICHHUHM U KPUCTAJLIH3ALIUH.
VY nenbHas TEIUIOTA IUIaBJICHHS:
2.12 Q
m
2.13 | BHyTpeHHss 9HEprys CropaHys TOILIMBA. Y IeNbHas TeIuIoTa Cropanus Tomiusa: g = Q/m
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2.14 | Ilpunuuns! pabots! TemaoBslx asurareneil. KI1J[ TenaoBoro apurarens
Tpaxmuueckue pabomoi
UsmepeHue yaenpHOi TEeTOEMKOCTH METAJUIMYECKOTO IMIMHIPA; KOJWYECTBAa TEIJIOTHI, IMOJy4YEHHOTO
21 BOJIOW KOMHATHOM TeMmepaTypsl (MKCHPOBAHHON Macchl, B KOTOPYIO OIYIIEH HArpeTbli IMIHHIP;
15 KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HArpeThIM LWJIMHAPOM, IIOCJIE OIyCKaHWUS €ro B BOAY KOMHATHOW
TEeMIIepaTyphbl, OTHOCUTEIBHON BIIAXXHOCTH BO3/AyXa; YAEIHHOM TEIUIOTHI TUIaBJeHUs bjaa. McciemoBanue
W3MEHEHHsI TEeMIepaTyphl BOABI MPHU Pa3IUUYHBIX YCIOBUSX; SBICHHUS TEIUIOOOMEHAa MPH CMENIMBAHUU
XOJIOJIHOM U ropsiueit BOJIbI; MpoIiecca UCIIapeHHst
Quzuueckue s6neHUs 6 Npupode: TIOBEPXHOCTHOE HATSDKCHUE W KAIMWJUIAPHBIC SBICHHWS B IPHPOIE,
2.16 | xpuctamisl B npupoze, usnydenne CojHIA, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI,
TyMaHa, HHesl, CHeTra
Texnuueckue ycmpoticmea: KaldUIAphl, TPUMEPBI MCTIOIb30BAHUS KPHUCTAJUIOB, JKUIKOCTHBIH TEPMOMETP,
2.17 | maT4MK TeMmImepaTypbl, TEPMOC, CHCTeMa OTOIUICHHS JOMOB, THTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa,
JIBUTATENIb BHYTPEHHETO CTOpaHUsl
3 OJIEKTPOMAT'HUTHBIE SIBJIEHU A
3.1 | DnekTpusanus Ten. [lBa BHIA SJICKTPUICSCKHUX 3apsIOB
3.2 | B3aumopeiicTBue 3apsKeHHBIX Tell. 3akoH KynoHa
3.3 | 3aKkoH coXpaHEeHHs DIICKTPHUYECKOTO 3apsijia
34 Onektpudeckoe mose. HampspkEHHOCTh AJIEKTPUYECKOTO Toiist. [IpWHIMIT Cyneprno3uimuu 3IeKTPUIECKUX
' noJiel (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocutenu »snextpuueckux 3apsgoB. [leficTBUE AIEKTPUYECKOTO TIONS HA JJIEKTPUYECKHUE 3aps[bl.
' [TpoBOTHUKH U AVDIIEKTPUKH
[MocTostHHBIH 2nekTpudecKkuil Tok. JleiicTBus anexkrpudeckoro Toka. Cuna toka. Hanpsbkenue.
3.6
=g/t ,U=A/[
DNEKTPUIECKOE COTIPOTHRIICHUE. Y IETTFHOE JICKTPUIECKOE COTIPOTHUBIICHUE!
3.7
R =pl/S
3.8 3axon Oma Juist yaacTka snekrpudeckoi nenu: | = U/R
[MocnenoBaTensHOE COSAMHEHUE TPOBOIHUKOB!
1, =1, U=U,+U,. R=R,+R,
3.9 | IapannensHoe coelMHEHHE TPOBOJHUKOB PABHOIO CONPOTHUBIIEHUS:
R
U=U;I=I+I;R=2.
2
CMmemnanHbIe COEIMHEHHS IPOBOTHUKOB
3.10 | PaboTa u MOIIHOCTH AnekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jxoymst — Jlenna:
3.11 2
O=I"-R-t
3.12 | OmpiT OpcTena. MarHUTHOE T0JIe MPSIMOTO MPOBOTHUKA ¢ TOKOM. JIMHMHM MarHUTHON MHIYKIIMH
3.13 | MarHuTHOE 10Jie MOCTOSHHOIO0 MaruuTa. B3anMoaeicTBrEe MOCTOSHHBIX MAarHUTOB
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3.14 | JleiicTBHe MarHUTHOTO OIS Ha MPOBOJAHUK C TOKOM
3.15 | Onprtel ®apanes. SABnenue 3aekTpoMarHuTHOW HHAyKIuK. [Ipasuio Jlenna
Ipaxmuueckue pabomol
W3mepeHne 5>IEKTPUUECKOTO COMPOTHBICHHUS PE3UCTOPA; MOIMHOCTH JIICKTPUYECKOTO TOKA; PabOTEI
AIIEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBHCUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B IPOBOJHMKE (PE3UCTOPHI, JAMIIOYKa), OT
' HaNpsDKEHHUS Ha KOHIAX MPOBOAHWKA; 3aBUCUMOCTH CONPOTHBICHHS OT IUTMHBI IIPOBOTHUKA, TUIOMIATH €TO
MOIIEPEYHOTO CEUCHUS H YICTHHOTO COMPOTHBIICHUS.
[IpoBepka mpaBmia U NEKTPUUYECKOTO HAMPSDKCHUS TIPH TIOCIIEOBATEIIPHOM COCTUHEHUN MPOBOJIHUKOB;
MpaBUiIa Ui CHJIBI DJIEKTPUYECKOTO TOKA MpPH MapajuieIbHOM COSAWHEHUH IPOBOIHUKOB (PE3UCTOPHI H
JIAMITOYKA)
317 Qusuueckue A61eHUs 8 NPUpoOe. SNEKTPUIECKUE SIBJICHUS B aTMOC(epe, JMEKTPUIECTBO )KUBBIX OPraHU3MOB,
' MarHUTHOE ToJIe 3eMITH, Apeid) MOMOCOB, pOJIb MATHUTHOTO TOJIS AJIsI KU3HM Ha 3eMile, MOJSIPHOE CHUSHIE
Texnuueckue ycmpoiicmea: dMEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETYHK DICKTPHUCCKON
3.18 | sHepruwm, 3MEKTPOOCBETUTENBHBIC MPHUOOPHI, HArPEBATEIBHBIC IICKTPOIIPUOOPHI (TIPUMEPHI), JICKTPHUCCKHE
PEIOXPAHUTEIH, JICKTPOMATHHT, SIEKTPOABUIATENb TIOCTOSHHOTO TOKA, TEHEPATOP IOCTOSIHHOTO TOKa
3.19 | DOnekrpomarauTtHble BOmHEI. 1lIkana 3eKTpOMarHUTHBIX BOJIH
3.20 | JlyueBast Monenb cBeta. [IpsMONMHEHHOE pACIPOCTPAHCHUE CBETA
3.21 | 3akon oTpaxeHus cBeta. [Imockoe 3epkaio
3.22 | IlpenomiieHue cBera. 3aKOH MPEJIOMIICHHUS CBETa
3.23 | lucnepcus cBera
3.24 | Jlunza. Xox ay4eii B mun3e. PokycHOE paccTosiHue TuH3bl. OnTrdeckas cuia gua3sl: D = 1/F
3.25 | I'ma3 kak onTryeckas cucreMa. ONTHYECKHE MPHOOPHI
Ipaxmuueckue pabomol
W3mepeHne ONTHYECKON CHIIBI COOHMpArONIeH JHH3EL, (POKYCHOTO PACCTOSHHS COOHMpAIOIIeH JHH3HI (110
CBOICTBY paBEHCTBA pa3MEpOB MPEIMETa U H300pakeH s, KOTAa MPEIMET PACIION0KEH B ABOMHOM (okyce),
3.26 | mokasareJs MpeToOMIICHHS CTEKIIA.
HccnenoBanue cBoiicTBa W300paKEHUs, IONYYCHHOIO C IIOMOINBIO COOHMPAIONICH JIMH3BI; HW3MCHEHUS
(OKYCHOTO PacCTOSHHS JBYX CJIOKEHHBIX JIMH3; 3aBHCUMOCTH yIJIa MPEIOMIICHUS] CBETOBOTO Jiyda OT yria
Ma/ICHAS Ha TPaHMIIE «BO3AYX — CTEKIIO»
3.7 Qusuueckue aeienus @ npupoode. 3atMeHns ComHna u JIyHEI, IIBeTa TEJ, ONTHYECKHE SBICHUS B aTMOc(epe
' (uBet HebOa, pedpakiys, pagyra, MEPaK)
3.28 | Texnuuecxue ycmpoticmsea: 0OYKH, IEPUCKOII, (POTOANTAPAT, ONTHYECKHE CBETOBOIBI
4 KBAHTOBBIE SBJIEHUA
4.1 | PagmoakTuBHOCTB. Allb(a-, OeTa-, raMMa-u3nyueHus. Peakuuu anpda-u 6era-pacmaia
4.2 | Onsitel Pesepdopna mo paccestHuto anbda-yactuil. [InanerapHas Moiens aToma
4.3 CocraB aTomHOTO sipa. M3oToms!
4.4 | Tlepuon mosypacmaia aTOMHBIX sIACP
4.5 | ApepHble peakiyu. 3aKOHBI COXPAHCHHS 3aPsIOBOTO 1 MACCOBOTO YHCEI
46 Qusuueckue sA8NeHUs. 8 NPUPOOe. CTECTBCHHBIN PaANOaKTUBHEBIN (POH, KOCMHUYECKUE Jy4H, paANOAKTHBHOE
' U3JTyYeHHE IPUPOTHBIX MHHEPAJIOB, JCHCTBHE PaIMOAKTUBHBIX M3IYUCHUH HA OPraHU3M YeIOBeKa
47 Texnuueckue ycmpoiicmaa.: CIEKTPOCKOI, WHAWBUAYaJIbHBIMH JO3UMETp, KaMmepa BuibcoHa, sepHas

SHEPreTHKa
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