MyHHIMNaIbHOE 010/pKeTHOE 0011e00pasoBaTellbHOe yupekieHue auien NoS
ropona Kamenck-11laxtuackoro

IMPUHSATO: YTBEPXKJ/IAIO:
[lerlaroru4eckuM COBETOM Jlupextop MBOVY nunest Ne5
ITpotokon Ne 1 ot 30.08.2022r.
: [aityxosa C.I1.
[Ipencenarens Taiinykosa C.I1.
[Tpuka3 Ne120-0 ot 31.08.2022 1.

Pabouast nporpamma

no (pu3uKe
9p2 kiacce: ocHOBHOE o01ee 00pazoBaHue
yriyOJIeHHBIH YPOBEHb
KOJIMYECTBO 4acoB: 99

YUYMUTENb: MepBON KBaIU(PUKALIMOHHON
kareropun MapteiroBa 3.10.

PACCMOTPEHA: COI'JTIACOBAHO:

Ha METOJIMUECKOM 00BbEIMHEHNH yUUuTE el

€CTECTBEHHO-HAYYHOTO U MaTeMaTHUECKOrO 3amecrturelns aupexkropa no YBP

[MKJIa

[Tpotokon Nel ot 29.08.2022r.

Pykosozmrens

MO _V_F:\‘,[M/IZVKMapTthOBa 3.10.
VA

[Topono T.A..

2022 ron



OriaBJjieHue

[TosicauTenTbHAS 3aMUCKa
Conep:xanue yueOHOTo peiMeTa
[Tmanupyembie pe3yabTaThl

KaJ'ICHI[apHO - TCMATHYCCKOC IINIAHUPOBAHHC

ctp 3

ctp 4
ctp 8
ctp 13



INOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma no ¢usuke g 9 kigacca Ha YpOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUS
COCTaBJIEHAa HAa OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yibTaTaM OCBOEHHUS Ha YIIyOJIEHHOM
YpOBHE OCHOBHOH 00pa3oBaTeNbHOIl Mporpammsbl, IpeacTaBieHHbIX B  DeaepanbHOM
rOCyJapCTBEHHOM 00pa30BaTEeIbHOM CTaHAApPTE€ OCHOBHOI'O OOIIEro oO0pa3oBaHMs, a TaKXKe C
yuérom [IpumepHoii nporpammbl BocniuTanus 1 KoHuenuuu npenojgaBaHus yueOHOro rpeaMera
«®u3uka» B o00pa3oBarenbHbIX oOpraHuzauusx Poccuiickoil denepanuu, peanu3yrmLUX
OCHOBHBIE 00111e00pa30BaTeNIbHbIE IPOTrPAMMBI.

Pabouas nporpamma yriryOJIeHHOTO YpOBHS U3y4deHus: GU3MKU B Ip2 Kiacce OCHOBHOM
0011e00pa30BaTeIbHOM HIKOJIBI COCTABIICHA U PEATH3yETCs HA OCHOBE CIEAYIOIIUX TOKYMEHTOB:
1. ®enepanbubiit 3aK0H 0T 29.01.2012 Ne 273 «O06 obpazoBanuu B Poccuiickoit deneparumy.

2. denepallbHBINA TOCYAAPCTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT OCHOBHOTO OOIIETO
obpazoanusi. [Ipuka3 MunucrepcTBa o6pasoBanus U Hayku Poccuiickoit denepamnuu ot
17.12.2010r. Ne 1897.

3. Pabouas nporpamma k YMK U.M.Ilepoimkuna, E.M.I'yrauk, A.M.MBanoBa. ®u3nka
7-9. Mockaa «IIpocemenuey - 2021r.

4. OcHoBHas oOpa3oBareNibHas IPOrpaMMa OCHOBHOTO o01ero oopasosanus MbOY

unes Ne 5.

5. ITonmosxxenue o paboueii mporpamme yuutessst MBOY mureit Ne 5.

6. YueOnslii uran MBOY numest NoS na 2022-2023 yueOHbli TOA.

7. «CaHUTapHO-3MTHIEMHOJIOTUYECKUE TPEOOBAHUS K YCIOBHIM OpraHU3aIMKU BOCITUTAHUS U
o0Oy4deHus, OTIbIXa U 310pOBbs AeTeit u Monoaexku»-CanlluH 2.4.3648-20 .

8. IlocranoBieHue I’ 1aBHOro rocy1apcTBEHHOTO0 CaHUTApHOT 0 Bpaua Poccuiickoit
Oenepanun ot 28.01.2021 Ne 2 CanlluH 1.2.3685-21 «O6 yrBepxkaenuu CaunlluH 1.2.3685-21
«'urueHnyeckue HOpMaTUBBI U TPeOOBaHUS K 0OECIIEUEeHUI0 OE30MaCHOCTH U (WIIN)
0e3BpEeTHOCTH ISl yenoBeKa (PakTOpPOB cpe/ibl OOUTAHUSI;

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA «®PU3UKA»

Kypc ¢usukn — cucremooOpasyromuid 1Jis €CTECTBEHHOHAYUYHBIX Y4Y€OHBIX IPEIMETOB,
HOCKOJIbKY (pH3MuUecKre 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SIBIEHUH, U3y4aeMbIX XUMHEH,
Ouonorueii, actpoHomuen u gusndeckoil reorpapueil. dusznka — 3TO MpeIMeT, KOTOPbI He
TOJIbKO BHOCUT OCHOBHOH BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHUpA, HO M MPEAOCTABISAET
HauOoJiee sICHbIe 00pa3llbl MPUMEHEHHSI Hay9HOT'O0 METOJla TI03HAHUS, T.€. CIoco0a MOIydeHUs
JIOCTOBEPHBIX 3HaHMH 0 Mupe. Hakowner, ¢pusznka — 3T0 mpeaMer, KOTOPBIA Hapsily ¢ APYTUMH
€CTECTBEHHOHAyYHBIMU IpeIMEeTaMH JOJDKEH JaTh IIKOJbHUKAM IpEJCTaBlI€HHE 00
YBIIEKATEJIbHOCTH HAyYHOTO HCCIEAOBAHUS U PAJOCTH CaMOCTOSITENIBHOTO OTKPBITUS HOBOTO
3HaHMUSL.

OpHa U3 II1aBHBIX 33j1a4 (PU3UYecKoro o0pa3oBaHus B CTPYKTYpe 0011ero o0pa3oBaHus COCTOUT
B (pOpMHpPOBAaHUHU €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM Macchbl
o0yJaromuxcs, KOTOpble B JajbHeHmeM OyIyT 3aHATBl B CaMbIX pa3HO OOpa3HBIX cdepax
nesitenibHOCTH. Ho He MeHee BayKHOM 3ajjaueil SBIJISETCS BBISBIIEHHE U MOJATOTOBKA TaJaHTIIMBBIX
MOJIOJBIX JIIOAEH Il TNPOJODKEHHs o00pa3oBaHMs M JanbHeiimeill npodeccruoHalbHOMI
JESITEIBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX MCCIIEOBAHUM U CO3JaHUM HOBBIX TEXHOJIOTHH.
CoriacHo NPHUHATOMY B MEXKJIYHApOJHOM COOOIIecTBE ompeneneHnto, EcrecTBeHHOHay4Has
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBEKa 3aHMMaTh aKTUBHYIO T'PaXJAHCKYIO MO3MIMIO IO
0O0IIECTBEHHO 3HAYUMBIM BOIPOCaM, CBS3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €r0 TOTOBHOCTh
MHTEPECOBAThCSl €CTECTBEHHOHAYUYHbIMH HesiMU. HayyHO TpaMOTHBIN 4YeloBEK CTPEeMUTCS



N e

y4acTBOBaTh B apryMEHTHUPOBAaHHOM OOCYKIEHUU NPOOJIeM, OTHOCSIIMXCA K €CTeCTBEHHBIM
HayKaM M TeXHOJIOTUSM, YTO TPEOyeT OT HEero CIEeIyIONUX KOMIIETEHTHOCTEH!:

HAy4YHO OOBSCHATH SIBIICHUS,

OLICHUBATh U TIOHUMATh OCOOEHHOCTH HayYHOT'O UCCIICIOBAHHMS,

WHTEPIPETUPOBATH IAHHBIC U UCTIOJB30BaTh HAYYHBIC JOKA3aTEIbCTBA AJIS TOTyUCHUS
BBIBOJIOB.

N3ydyenne ¢u3nku crnocoOHO BHECTH peLIAONIMi BKiaJ B (OpMUpPOBAHHE ECTECTBEHHO-
HAYYHOH IPaMOTHOCTH O0YYarOIIUXCAL.

HOEJIN U3YYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

Henmn wu3yueHuss (U3MKKM Ha YpPOBHE OCHOBHOTO OOIEro OOpa3oBaHUsS ONpEICNCHBl B
Konnennuu npenonaBanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepauuu, peamu3yrolIMX OCHOBHbIE O00I€00pa30BaTENbHbIE IIPOrPAMMBL,
yTBepxka€HHONW pemieHneM Koismernn MunucrepctBa npocsenieHus Poccuiickoit @enepanunu,
npotokou ot 3 aexabpst 2019 r. Ne [1K-4BH.

Henu uzydenust Gu3uKu:

nproOpeTeHne HHTEpeca U CTPEMIICHHS 00YJaIONINXCS K HAYIHOMY

U3YYEHHUIO MPHUPOJbl, Pa3BUTHE UX MHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
pa3BUTHE MPEICTABICHUN O HAYYHOM METO/IE TIO3HAHUS U (POPMHUPOBAHHE
HCCIIEI0BATEIBCKOTO OTHOILIEHHSI K OKPY>KAIOLIUM SIBJICHUSM;

(dbopMHEpOBaHKE HAYIHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3y4EeHUsI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAJIbHBIX 3aKOHOB (PU3HUKHY;

(dbopMHEpOBaHKE TPEACTABICHUH O PO (PU3UKH JUTS PA3BUTHSI JPYTUX €CTECTBEHHBIX HAYK,
TEeXHUKU U TEXHOJIOTUH;

pa3BUTHE NIPEJICTABICHUN O BO3MOXHBIX cepax Oynyiel npodeccnoHalbHON 1eATEeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOrOTOBKA K JalibHEHIIeMy 00y4eHHIO B ’TOM HaIlpaBICHUH.

MECTO YYEBHOI'O IIPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE

B yueOHOM mu1aHe 00pa3oBaTeIbHOIO YUPEXKICHHS, TPEIYCMOTPEHO CIeIyIoIue
pactipenenenue: B 9 kiacce 34 yueOHbIX Henenu ,102 gaca B roj, 3 yueOHBIX yaca B Henento (1
yac 100aBJIeH U3 4acTH, (popMupyemMoit 00pazoBaTeNbHBIM YUPEXKICHHEM). Y TITyOIeHHbIN
YpOBEHb M3yueHHUs (PU3MKH B 9p2 Kiacce MOCTUTAETCS 3a CUET: YBEIUUYEHUS KOJTUYECTBA
y4eOHBIX 4acoB B HE/IENIO (10 3 4acoB); yBEJIMYEHUS KOJMUECTBA 3a/1a4, KaK BEICOKOTO YPOBHS
CJIO)KHOCTH, TaK U Pa3IMUHBIX 110 (popMam mpeacTaBieHus (MMPaKTHKYM 110 PEHICHHUIO 3a1a4
MOBBIIIEHHON CIIO’KHOCTH); YCUJICHHUS SKCIIEPUMEHTAIbHOM cOoCTaBIIsIONIEel yueOHOro Kypca
¢usuku. CoriacHo kaseHnapHoMy rpaduky u pacrmcannto MBOY mmriest Ne5 ma 2021-2022
y4eOHbIii ToJ mporpaMMa B 9p2 Kiacce CKOppeKTUpoBaHa Ha 98 yac, B CBS3HU C Mpa3THUKAMH
Bemararonuvu Ha 23.02, 8.03, 2.05, 10.05 3a cyet yMEHBIICHNS YacOB Ha IOBTOPEHHE M PEIIICHUE
3aj1a4.

COJAEP/)KAHUE YYEBHOI'O ITPEJIMETA

Pazoen 1. Mexanuueckue s61enus
MCXE[HI/ILICCKOC JOBUXKCHUC. MaTepI/IaJ'ILHaH TOYKaA. CI/ICTCMa OTCLIéTa. OTHOCI/ITCHLHOCTL
MCEXAaHNUYCCKOI'o0 JAIBUXCHHUA. PaBHOMepHOC HpﬂMOHHHGfIHOC JBUKCHUC. HepaBHOMCpHOe
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npsiMoJMHeHoe aBMkeHue. CpeiHsisi ¥ MTHOBEHHasi CKOpPOCTb Tela IMpU HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHeiiHOe aBmxkeHue. CBoOomHoe maneHue. OmbIThI
lanunes.

PaBHOMepHOE ABUKEHME 110 OKpYy)HOCTU. [lepros u yactora oOparienus. Jluneitnas u yriosast
ckopocTH. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

[TepBriii 3akoH Hprotona. Btopoi 3akon Hprorona. Tperuii 3akon Hprorona. Ilpunimn
CYNEPIO3UINH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: Cuiia TPEHUs CKOJIbKEHUS, Crjla TPEHHsI MTOKOs,
JIpyrue BUJIbI TPEHUS.

Cuna Ts:KecTU U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpeHHEe CBOOOIHOrO naaeHus. [[Buxenue
raneT Bokpyr Connia (MC). IlepBas kocmuyeckast ckopocTb. HeBeCOMOCTh U IEperpy3KH.

PaBHoBecue matepuanbHOi Touku. AOcomoTHO TBEpIOe Teno. PaBHOBecue TBEPAOIoO Tena C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Ttena. M3meHenue wummynbca. MMmysnbc cuiibl. 3aKOH COXPAHEHHUS HMITYIbCA.
PeaxtuBnoe nuxkenue (MC).

Mexanunueckasi paboTa U MOIIHOCTh. PaboTa cui TsbkecTH, ynpyroctu, TpeHus: CBsi3b SHEprUH
u pabotel [loTeHManbHas 3HEPIUs TeNa, HOJHATOrO HaJl HIOBEPXHOCTHIO 3eMiH. [loTeHnnansHas
SHEeprus cxxatoi mpyxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOM dHEPTUH. 3aKOH
COXpaHEHUsI MEXaHUUECKON YHEPIHHU.

Hemoncmpayuu

1. HaOnroneHune MexaHMUECKOTO IBUKEHUS T€Jla OTHOCUTENIbHO Pa3HbIX TEJl OTCUETA

2. CpaBHeHue myTed U TPACKTOPHIl ABMKEHHUS OJHOTO U TOTO )K€ Tela OTHOCUTEIHHO Pa3HbIX
TeJl 0TCYETa

3. H3MepeHne CKOPOCTH M YCKOPEHUS MPSIMOJIUHEHHOTO JBUKECHUS

4. HUccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOI'O ABMXKEHHUS

5. Habmronenue IBUKEHUS Tela MO OKPYKHOCTH

6. HabnroneHne MexaHU4eCKUX SIBICHUHN, TPOUCXOAIINX B cucTeMe oTcuéra «Tenexka» npu
e€ paBHOMEPHOM M YCKOPEHHOM JIBI)KEHUU OTHOCUTEIHFHO KaOuHeTa GU3UKU

7. 3aBHCHMOCTb YCKOPEHHUS T€Ja OT MAcChl Tejla U JEHCTBYIOLEH Ha HETO CUIIbI

8. HabmroneHue paBeHCTBA CHII TP B3aUMOJICHCTBUH TET

9. M3meHeHue Beca Teja MpH YCKOPEHHOM JIBH)KEHUHT

10.ITepenaua umnysnbca Mpu B3aUMOJICUCTBUM TeEI

11.ITpeobpazoBanusi SHEPTUU NPU B3aUMOIEUCTBUU TeEI

12.CoxpaHeHue uMIyJibca Mpu HEypyroM B3auMOACHCTBUN

13.CoxpaHeHue UMITyJIbca IIPH aOCOIOTHO YIPYTOM B3aUMOAECHCTBUU

14.HabnroeHue peakTUBHOTO JBHKEHUS

15.Coxpanenne MeXxaHM4eCKON S3HEPTUH ITPH CBOOOJHOM IMaJICHUH

16. CoxpaHeHne MEXaHUYECKOU SHEPIUH NPU JIBUKEHHUH TeJla O JEHCTBUEM MPYKUHBI

Jlabopamopuvie pabomot u onvimul

1. KoHcTpyrpoBaHue TpaKTa AJisl pa3roHa U JajdbHEHIIero paBHOMEPHOTO JBMKEHHS IIapuKa
WM TEJIEKKHU

2. Ormpenenenue cpegHel CKOPOCTH CKOJBKEHHS Opycka WIM JABMXKEHUS IIapuKa I10
HAaKJIOHHOM IIOCKOCTH

3. OnpezneneHue yCKOpEHHs Tejla IpU paBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOH IIOCKOCTH

4. WccnenoBaHue 3aBUCMMOCTH IYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM IBMKEHHUU 0€3
Ha4yaJbHOU CKOPOCTHU

5. IlpoBepka rumoTessl: €ClIM MPU PAaBHOYCKOPEHHOM JBI)KEHHU 0€3 HayaJlbHOM CKOpPOCTU
MYTH OTHOCATCS KaK PsAJl HEUYETHBIX YHUCEI, TO COOTBETCTBYIOIIUE MTPOMEXYTKH BPEMEHHU OJIMHA-
KOBBI

6. HccnenoBaHue 3aBUCHMOCTH CHIIBI TPEHHS CKOJBKEHHSI OT CHJIBI HOPMAJIbHOTO JIABJICHUS

7. Onpenenenne K0dPGUIUEHTA TPEHUS CKOTBKCHUS



8. Ormpenenenue KECTKOCTH MPYKUHBI

9. Onpenenennie paboOTHI CUIIBI TPEHUS MTPH PABHOMEPHOM JIBM>KEHUH TEJIA 110 TOPU30HTATBHON
MIOBEPXHOCTH

10.0Onpenenenne pabOThl CHIIBI  YIPYroCTH TMPU MOABEME Tpy3a C HCIOIH30BAHUEM
HETIOIBIDKHOTO U TIOABHYKHOTO OJIOKOB

11.M3y4eHne 3aKOHa COXpAHEHUs SHEPTUU

Pazoen 2. Mexanuueckue koniebauusi u 80.JIHbl

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUWil: Iepuon, YacroTa,
amIuTyna. MaremMarudeckuid U NPYKMHHBIM  MasTHUKM. lIpeBpamienue sHepruum Inpu
KoJIeOaTeNbHOM JIBUKEHUHU. 3aryxaroliue KojiebaHus. BolHyxneHHble KosebaHus. Pe3onaHc.
Mexanuueckre BoJHbL. CBOMCTBAa MEXaHMYECKUX BOJIH. IIpo 0JIbHBIE U MONEPEYHBIE BOJIHBI.
JllnHa BOJIHBI M CKOPOCTb €€ pacIpocTpaHeHHsA. MeXxaHWdecKue BOJHBI B TBEPIAOM TEIE,
ceticmuyeckue BoaHb (MC).

3ByK. I'pomMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3ByKa. IH(pa3Byk U yIbTpa3ByK.

Jemoncmpayuu

1. HaGmoienue koneGaHuit Te Moj JeMCTBUEM CUITBI TSXKECTU U CUJIBI YIPYTOCTH

2. HaGnronenue koneOaHMii rpy3a Ha HUTU U Ha TIPY>KUHE

3. HaGmroieHne BBIHYKICHHBIX KOJIEOaHU 1 pe30HaHCa

4. PacipocTpaHeHue NMPpOAOIbHBIX U ONEPEUHBIX BOJIH (Ha MOJIEIIN)

5. HaGmroieHne 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTUUECKHUI pE30HAHC

Jlabopamopuvie pabomol u onvimul

1. Onpenenenue 4acTOTHI ¥ EPHOAA KOJIeOaHUH MaTeMaTUYeCKOro MasiTHUKa

2. OmnpeneneHue yacToThl U epuoja KojJedaHui IpyKMHHOIO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH NepuoJia KojaeOaHUM MOJBEIIEHHOTO0 K HUTH I'py3a OT JJIUHbI
HUTH

4. UccnenoBaHue 3aBUCUMOCTH NEPHOAA KoJIeOaHU NMPYKUHHOTO MasgTHUKA OT MACChl Ipy3a

5. IlpoBepka HE3aBUCHMOCTHU TepUoja KojieOaHUM rpy3a, MOABEIIEHHOTO K HUTHU, OT MacChl
rpysa

6. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb MEepHOJa KojJeOaHu! NMPYKUHHOTO MasTHHUKA OT
MAaccChl Ipy3a U )KECTKOCTH NPYKUHBI

7. U3mepenune ycKkopeHus CBOOOHOTO MaIeHUS

Pasoen 3. 9ﬂ€KMp0MCl2HMI’I’lH0€ nojie u 3J1eKMpOoMAaAcHUNMHbLE 60.1HbL

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMAarHUTHhIE BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH
[Ixana sn€KTPOMarHUTHBIX BOJIH. MICIIOIb30BaHKE JIEKTPOMATrHUTHBIX BOJIH /1JI COTOBOM CBSI3U.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu

1. CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH

2. BoniHOBBIE CBOICTBA CBETA

Jlabopamopnuvie pabomot u onvimal

1. 3y4yeHue cBOICTB 3JEKTPOMAarHUTHBIX BOJH C TOMOIIBIO MOOUIBHOTO TesedoHa

Pazoen 4. Ceemoesvie a6neHus

JlyueBas Mogens cBera. Mcrounwku cBeta. IIpsiMonuHeliHOE pacmpoCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Ipenomnenne cBera. 3akoH IpesnoMieHus cBera. [lonHOe BHYTpeHHee OTpaKEHHE CBETA.
Hcnonp30BaHnE OJTHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAAX.

Jlunza. Xox nydeit B muH3e. OnTtuueckas cuctema ¢oToanmapaTta, MUKPOCKOTIA M TeJIeCKoma
(MC). I'ma3 xak onTuyeckas cucteMa. bau30pyKocTh U 1aTbHO30PKOCTb.



Paznoxxenue Oemnoro ceera B crektp. OnbiTel HptoToHa. ClOKEHHE CIIEKTPAIBHBIX IIBETOB.

Jucn

epcHs CBeTa.

Jemoncmpayuu

NG~ WONE

9.

10.
11.
12.
Ja

1. HccnenoBanue 3aBUCUMOCTHU yriia OTpaxx€Husg CBETOBOTO Jiyda OT yTJIa MMaACHUA.

[IpssMonMHENHOE PAaCIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Toryuenue n300pakeHHIA B TIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaiax.
[Ipenomnenue caera.

OrnrTruyeckuii CBETOBO/I.

Xox Jy4eit B coOuparomei JuH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Toryuenue n300pakeHU ¢ TOMOILBIO JTUH3.

[Tpuniun aeiictBus goroarnmapara, MUKPOCKOIA U TEIECKOIIA.
Mopens riasa.

Paznoxxenne 6em0ro cBETa B CIEKTP.

[Tomryuenue 6em0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
0opamopHvle padbomul u OnvIM b

2. 3y4yeHue xapakTepUCTHK N300paKeHUsI [IPEIMETA B INIOCKOM 3€pKaJle.

3. HccnenoBaHue 3aBUCHUMOCTH YIJIa NPEOMJICHHMsI CBETOBOIO Jy4a OT yIJla MaJeHHs Ha
IPaHULIE «BO31YX—CTEKJIO.

4. ITony4yeHue n300paXKeHUH € IOMOIIbIO COOMPAOLIECH JTMH3BI

5. Onpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYCCKON CHIIBI CO OMPAIOIICH JTNH3HI.

6. OnbITH IO PA3IOKEHHUIO OEIOro CBETa B CHEKTP.
7. OnBITHI IO BOCIIPUATHUIO LIBETA MPEAMETOB IIPU UX HAOIIOAEHUU Yepe3 LIBETOBBIE (DUIIBTPBI.

Pazoen 5. Keanmoevie sa6nenus

OmnbiTel Pesepdopna u mmanerapHas moxaenb aroma. Moxenb atoma bopa. Mcnyckanue u
norsiouieHre ceera atoMoM. KBanTsl. JInHelHyaTble CIEKTPHI.

PannoaktuBHOCTH. Anbda, Oeta u rammanznyudenus. CTpoeHue aTtoMHoro siapa. Hyknonnas
MOJIeIb aTOMHOTO sA1pa. M30Tomns!.

PannoaktusHele npeBpamnienus. lleproa norypacnana aTOMHBIX s1I€Ep.

SnepHble peakuuy. 3aKOHBI COXPAHEHHs 3apsiIOBOTO U MACCOBOTO YHUCEN. DHEPrHUs CBS3U
aTOMHBIX saep. CBsi3b Macchl U SHepruu. Peakuyu cunTes3a u aenenus saep. MIcTouHuku sHepruu
Comnnna u 38631 (MC).

Snepnas sHepretuka. JleficTBHs paAMOAaKTUBHBIX U3Ty4yeHUH Ha kuBble opraHnu3Msl (MC).

Jemoncmpayuu

1. CriexTpbl U3IIy4€HHUS U TOTJIOMICHHUS.

2. CHeKTpbl pa3In4HbIX ra3os.

3. Cnextp BoAoOpoa.

4. HaGnronenue TpekoB B kamepe Bunbcona.

5. Pabota cuérunka MOHU3UPYIOIIUX U3ITYy4EeHUH.

6. Perucrpanus u3iay4eHus IPUPOAHBIX MUHEPAJIOB U NIPOJIYK TOB.
Jlabopamopuvie pabomot u onvimul

1. HaGxroieHue CIUIOMIHBIX M IMHEWYAThIX CIIEKTPOB U3ITYUECHHUS.
2. HccnenoBanue TpPEKOB: HM3MEPEHHE HHEPTrUM YACTUIBI 1O TOP MO3HOMY NyTH (IO

doto

rpadusam).

3. U3mepenue paanoakTuBHOTO GoHA.

Iloemopumenvro-ob0bwarwull MoOyib

[ToBTOpHUTENBHO-0000IIAOIINIT MOYIh TpPEIHA3HAYCH JJII CHCTEMaTH3alud U 000O0IICHHS
MPEIMETHOTO COACPIKAHMSI M ONBITA ACSITENLHOCTU, TPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca
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¢u3uKH, a Tarxoke U1 NOAT0TOBKH K OCHOBHOMY TOCYAAapCTBEHHOMY 9K3aMEHY IO (U3UKE JUIs
00y4aromuxcsi, BRIOPAaBIINX 3TOT YUeOHBIH MpeaMerT.

[Tpu u3y4eHnn JaHHOTO MOAYJIS PEaTM3yIOTCS U CUCTEMAaTH3UPYIOTCS BUABI ICSTEIBHOCTH, Ha
OCHOBE KOTOPBIX 00eCIeUnBaACTCS TOCTHIKEHUE MPEIMETHBIX U METApPEAMETHBIX TNIAHUPYEMBIX
pe3ynbTaToB 00y4deHus, GOpMHUPYETCs €CTECTBEHHO-HAyYHas TPAMOTHOCTh: OCBOCHHE HAYYHBIX
METO/IOB HCCIICIOBAaHUS SBICHUN NPUPOABI M TEXHUKH, OBJAJCHHE YMEHHUSMHU OOBICHATH
¢usnyeckue SIBICHHS, TNPHMEHSS IOJy4YEHHbIE 3HAHHs, peIaTh 3adadd, B TOM YHCIe
Ka4eCTBEHHBIE U HKCIICPUMEHTAJIbHEIC.

[TpuHIMNIATBHO AESTETBHOCTHBIN XapaKTep JaHHOTO pa3zeia pealn3yercs 3a CU€T TOro, 4To
y4alyecs BHIIOJIHSIIOT 3aJaHHsl, B KOTOPBIX UM IpeIaraercs:

Ha OCHOBE TOJYYCHHBIX 3HAHUH PACIO3HABATh U HAYYHO OOBSACHSATH (PU3UUECKHE SBICHUS B
OKpY>Karollel MpUpo/ie U OBCETHEBHOM KU3HU;

MCIOJIb30BaTh HAYYHBIC METOJIBI UCCIICIOBAHUS (PU3NUYCCKUX SBJICHUN, B TOM YHCIIE TS
MIPOBEPKHU THIIOTE3 U MOJTYUCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHSITH HAYYHBIE OCHOBBI HAN0O0JIEe BAKHBIX JOCTHIKCHHI COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPAKTUYECKOTO UCIIOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB SHEPTUU HA OCHOBE
3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB YHEPTHUH.

Kaxnmas w3 Tem JaHHOTO pasjena BKIIOYACT HKCIHEPUMEHTAJIbHOE HCCIECI0BAHUE
oboOmraromero xapakrepa. Paszzien 3aBepiuaeTcst MpOBEACHUEM TUArHOCTUYECKON U OLIEHOYHOM
paboThI 32 KypC OCHOBHOM IITKOJIBI.

MNJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATBI

N3ydyenne ¢usuku B 9 Kiracce HAmpaBJICHO Ha JOCTHIKCHHE OOYYAFOIIMMHCS JIMIHOCTHBIX,
MeETamnpeIMETHBIX U MPEAMETHBIX Pe3yIbTaTOB OCBOCHHUS yU€OHOIO MpeIMeTa.
JIMUYHOCTHBIE PE3VJIBTATHI

Iampuomuueckoe eocnumanue:

MPOSIBIIEHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (hr3HUecKoit

HAYKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSM POCCUUCKUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u 0yxo6HO-HPABCMEEHHOE 60OCRUMAHUE:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJIEHUU OOIIECTBEHHO-3HAYNMBIX U THYECKUX

po0JieM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUN (PU3UKH;

OCO3HAHHUE BAXXHOCTH MOPAIIbHO-3TUYECKUX ITPUHLIMIIOB B IEATEIBHOCTH YUEHOTO.

Icmemuueckoe eocnumanue:

BOCIIPUATHE ICTETUYECKUX KaueCTB (PM3HUECKON HAYKU: €€ TApMOHHYHOTO MOCTPOEHUS,

CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH.

Ilennocmu nayunozo no3nanusn:

OCO3HaHUE IIEHHOCTH (PU3NUECKON HayKH KaK MOIIIHOTO MHCTPYMEHTA MTO3HAHUS MUPA,

OCHOBBI Pa3BUTHU TEXHOJIOTUM, BAXKHEUIIIEN COCTABISIOLIEN KYJIBbTYPBI;

pa3BUTHE HAYYHOU JIFOOO3HATEIFHOCTH, MHTEPECA K MCCIIEI0BATEIBCKOM NS TEIIbHOCTH.

Dopmuposanue Kyabmypul 300p068b U IMOUUOHATLHO20 0J1A20N0AYYUUA:

OCO3HaHUE IIEHHOCTH 0€301MacHOr0 00pa3a >KMU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,

BaYXHOCTH TIPABHII OE30MMACHOTO MOBEEHUS HA TPAHCIIOPTE, HA IOPOTax, C AIEKTPUUECKUM U

TETUIOBBIM 000pYOBaHUEM B JJOMAIIIHUX YCIIOBUSIX;

c(hOpMHUPOBAHHOCTH HAaBBIKA PeIICKCHH, TPU3HAHUE CBOETO MIPaBa Ha OMIUOKY U TAaKOTO e

MpaBa y JIpyroro 4ejioBeka.

Tpyooeoe eocnumanue:

AKTHUBHOE YJYaCTHE B PEIICHUH MPAKTHUYECKUX 3a/1a4 (B paMKax CEMbH, IIIKOJIBI, TOPOJIa, Kpasi)

TEXHOJOTHYECKON M COIMAIbLHOIN HAMPABICHHOCTH, TPEOYIOIIMX B TOM YHCIIE U PU3NYECKUX

3HAHUM;



MHTEPEC K MPAKTHUYECKOMY H3YYEHHIO NMpodeccuid, CBA3aHHBIX C (GUIUKOM.
JKonozuueckoe gocnumanue:

OpHUEHTAIMs Ha IPUMEeHEeHNEe (PU3NUECKUX 3HAHUM [T pelIeHus 3a/1a4 B 00J1acT!
OKpY’KaroIllel Cpe/ibl, IIAaHUPOBAHUS MOCTYIKOB U OLIEHKH X BO3MOKHBIX IOCIEACTBUN JUIs
OKpY>Karollen cpebl;

OCO3HAHME TJI00ATBPHOIO XapaKTepa IKOJOTHUECKUX MpOOIeM U IMyTel UX PeLICHHUS.
Aoanmauusa odyuarouiecoca K UsMEHAUWUMCA YCII08UAM COUUATLHOU U RPUPOOHOUL CPedbl:
noTpeOHOCTh BO B3aUMOJICHCTBUHU TP BBHIMTOJHEHNUN MCCIIEIOBAHUI U MIPOEKTOB (PU3HUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

MIOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 IMPaKTUUYECKYIO JESTEIIbHOCTD;
MOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM yucie GOpMyIHUpOBaTh

UJCU, TOHITHUSA, THUMOTE3bl O (PU3MUECKUX OOBEKTAX U SBJICHUSX;

OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00J1acTH (U3UKH;
IUTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA;

CTpEeMJICHHE aHAIM3UPOBATH U BBIABIISATH B3aMMOCBSI3H MPUPOIbI, OOIIECTBA U IKOHOMUKH, B
TOM YHCJI€ C UCIIOJIb30BaHNEeM (DU3MUYECKUX 3HAHHIA;

OLIEHKA CBOUX JICHCTBUH C YUETOM BIHUSHUS HA OKPY>KAIOIIYIO CPEY, BOZMOKHBIX
JI00ATBHBIX TTOCIIEICTBHM.

METAIIPEIMETHBIE PE3VYJIbTAThBI

YHuBepcanbpHble M03HABATENbHbIE 1EHCTBUS

bazoevie nozuueckue oeiicmeusn:

BBISIBJISITH U XapaKTEPU30BaTh CYIIIECTBEHHbIE IPU3HAKU OOBEKTOB (sIBJICHUI);
yCTaHABIIMBATh CYIIECTBEHHBINA MPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS 7151 0000IIeHUS U
CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpUBaeMbIX (akTax, JaHHBIX U
HAOJIOACHUAX, OTHOCAIINXCS K (PHU3UUECKUM SIBIICHUSIM;

BBISIBJISITH PUYMHHO-CIICJICTBEHHBIE CBSI3U MPH U3YYCHUH (PU3NYECKUX SBICHUI U MIPOLIECCOB;
JIeN1aTh BBIBOJIBI C UCIIOJIb30BaHUEM JECTYKTUBHBIX M UHIYKTUBHBIX YMO3aKIIOUEHHH,
BBIJIBUT'aTh TUIIOTE3bI O B3aUMOCBSA3AX (PU3NUECKUX BEIUYHH;

CaMOCTOSITENILHO BBIOMPATh CrIOCcO0 perieHns yueoHon ¢usnueckoi 3ajaun (CpaBHEHNE
HECKOJIbKUX BapHAHTOB PELIEHUs, BBIOOP Hanboee MoAXOAAIEero ¢ Y4ETOM CaMOCTOSATENbHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oelicmeun:

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS;

MIPOBOJIUTH 110 CAMOCTOATENBHO COCTABJICHHOMY IUIAHY OIIBIT, HECTOXKHBIN (PU3NUECKUI
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeI0BaHNE (PU3NYECKOTO SIBICHNUS;

OLIEHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh UH(OPMAIIHIO, TOJYYEHHYIO B X0/1€
HCCIIETOBaHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMYIHPOBaTh 000OIIEHNUS 1 BBIBO/IBI IO Pe3y/bTaTaM MPOBEAEHHOTO
Ha0JII0/IeHUs, OIIBITA, UCCIIEOBAHNS;

MIPOrHO3UPOBATh BO3MOXKHOE JIajlbHENIIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, A TAKKE
BBIIBUTATh MPEINOI0KEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Paooma c ungpopmayueii:

MIPUMEHSTh Pa3jINYHbIe METO/Ibl, HHCTPYMEHTHI U 3aIllpOChl NP MOUCKE U 0TOOpe
nHGOpMAIIUY WK TaHHBIX C YIETOM MPEIOKeHHON yueOHOM (hru3ndeckoi 3a1a4u;
aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH()OPMALINIO PAa3IUYHbBIX BUJIOB U
¢bopmM npencTaBieHus;

CaMOCTOSITENIHO BBIOMPATh ONTUMAJIbHYIO (POpMY IpesicTaBiIeHNs] HHPOPMALUK U
WLTIOCTPUPOBATH pelIaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, InarpaMMaMu, MHOH rpadukoil
1 WX KOMOMHAITUSIMH.

YHUBepcalbHble KOMMYHHKATHBHBIE AEHCTBUS

Obwenue:



B X0JI¢ 00CYXXJIeHUsI y4eOHOTr0o MaTepuaa, pe3yabTaToB JIA0OPATOPHBIX PabOT U TPOCKTOB
3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYXTaeMOI TeMbl U BBICKA3bIBATh UJIEH,

HAIlCJICHHBIC Ha PELICHHE 3aJauyl U MOoJIep)KaHue OJIaroxenareIbHOCTH OOIICHUS;
COIOCTABJIATH CBOU CYXJICHUS C CYXICHUSAMH IPYTUX YUACTHUKOB Juanora, 00Hapy>KUBaTh
pas3nyKe U CXOJCTBO TIO3UIINK; BHIPAXKATh CBOKO TOYKY 3PCHUS B YCTHBIX U ITUCbMEHHBIX
TEKCTaX; MyOJUIHO TIPECTABISATH PE3YIbTAThI BEIIOJTHEHHOTO (PU3UYECKOTO OTbITa
(9KcTIepUMEHTa, UCCIICIOBAHHUS, TIPOCKTA).

Coemecmnasn deamenpHocmy (COMpyOHUYECMB0):

MOHUMATh U UCIIOJIb30BaTh MPEHMYILECTBA KOMAHIHOW U HHIUBUAYAILHOW PaOOThI IPH
peleHIH KOHKPETHOU (PU3NYECKO MPOOIIeMbl;

MIPUHUMATD 1IEJIM COBMECTHOH NI TEILHOCTH, OPraHU30BBIBATh ICHCTBHS 10 €€ TOCTHKECHUIO:
pacmpenensaTb poiau, 00CyKIaTh IPOIECCH U PE3YIbTaThl COBMECTHOU paboThI; 06001IaTh
MHEHHSI HECKOJIbKUX JIFOICH;

BBINOJIHATH CBOIO YaCTh pAaOOTHI, TOCTUTasi KAYECTBEHHOTO Pe3yJIbTaTa Mo CBOEMY
HATPABJICHUIO U KOOPJAMHUPYS CBOU JICHCTBHSI C IPYTHMHU WICHAMU KOMaH/IbI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA IPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEITHHO
cOpMYJIUPOBaHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

YHuBepcanbHbIe PETYJIATUBHbIE NEHCTBUSA

Camoopzanusayun:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOLINX AJIS peIIeHUs
(bU3NIECKUX 3HAHUH;

OPUEHTUPOBATHCS B PA3JIMYHBIX MOAX01aX MPUHATHS peIlieHUH (MHIMBUAYAIbHOE, IPUHATHE
pellieHus B IpyMIie, IPUHITHE PELLIEHUI TPYIOoii);

CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM pEIICHUs PU3NUECKOM 3ajauu W MJ1aHa
WCCIIEIOBAHMS ¢ YYETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATH IIpeIaraéMble BApUaHThI PEIICHUN;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camokonumpons (pegnexcusn):

JaBaTh aJIEKBaTHYIO OLICHKY CUTYalllu U MpeJylarath MjaH e€ N3MEHEeHHUS,

OOBSICHATH MPUYHHBI JOCTHKEHUS (HETOCTUKEHHUS) pE3yIbTaTOB JIeATEIbHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTD (B TOM YHUCIIE B XOJI BBITOJHEHUS (PU3UYECKOTO
MCCIIEIOBaHMS UJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, N3MEHUBILINXCS CUTYAlIUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3Yy/bTaTa LUEIH U YCIOBHUSIM.

Imoyuonanvrvlii unmenIeKm:

CTaBUTh ce0s1 HA MECTO JIPYroro 4eJoBeKa B X0JI€ CIIopa WK AUCKYCCUU Ha HAYYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Ilpunamue ceds u opyaux:

MIPU3HABATH CBOE MPaBO Ha OMIMOKY MPU pelIeHnH PU3NIECKUX 3a/1a4 WK B YTBEPKACHUAX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPaBO JIPYroro.

I[TPEAMETHBIE PE3YJIBTATHI

[IpenMeTrHbie pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb CHOPMUPOBAHHOCTH Y

00yYaromuxcst yMEeHU:

HCIIOJIB30BAaTh MOHATHUA: CHCTEMA OTCUETA, MaTepUaIbHas TOUYKa, TPACKTOPUS,
OTHOCHTEJIBHOCTh MEXaHMUYECKOTO ABIKEHUS, Aepopmanus (yrnpyras, IiacTuuyeckas), TpeHue,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3Ku; LEHTP TAKECTH; aOCOTIOTHO
TBEPIOE TEJO, LIEHTP TSHKECTU TBEPAOTO Teja, PAaBHOBECHE; MEXaHUUECKUE KoJeOaHHs U
BOJIHBI, 3BYK, UH(PPA3BYK U YIbTPa3BYK; JJIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa 3JEKTPO-
MarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aIbHO30PKOCTb, CIIEKTPBI UCITYCKAHHS U
MOTJIOLIEHUS; anb(da, 6eTa 1 TaMMa-u3IydeHHs], U30TOIbI, SAepHas SDHEPTeTHKa,
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pa3nuyath sIBJICHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHUE, CBOOOIHOE MAICHUE TEJ, PABHOMEPHOE
JBYDKEHUE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE JBI)KEHUE, KOJIeOATEIbHOE
JBIKEHUE (3aTyXarolue U BRIHYXACHHBIE KOJIeOaHus1), p€30HAHC, BOJIHOBOE JIBH)KEHHE,
OTpa’KEHHE 3BYKa, IPSIMOJIMHENHOE PacCIpOCTpaHEHUE, OTPAXKEHUE U IIPEIOMIIEHUE CBETa,
II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEHUE OEJI0ro CBETa B CIEKTP U CIOKEHHE
CIEKTPAJIbHBIX 1IBETOB, JUCIIEPCUS CBETA, ECTECTBEHHAs PAJUOAKTUBHOCTh, BO3HUKHOBEHHE
JIMHENYaTOro CIeKTpa U3IYYEeHMsI) 10 ONMCAHHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh NPOSBICHUE W3YUYEHHBIX (DU3NYECKUX SBICHHI B OKpYXKAlOIIeM MHpE (B TOM
qucie Gpu3nyeckue BJICHUs B IPUPOJE: IPUIUBBI U OTJIUBBIL, ABMKeHHE TulaHeT CONHEYHON
CUCTEMBI, pEAKTUBHOE JIBUJKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB KUBOTHBIMH,
3eMJIeTpsICeHUe, CeiICMUUYECKUE BOJIHBI, IlyHAaMH, 3X0, LIBETa T€J, ONTUYECKHUE SBICHUS B
pUpoJie, OMOIOTUYECKOE JICHCTBHE BUAUMOTO, YIbTPa(HOIETOBOTO U PEHTTEHOBCKOTO
U3Jy4EeHUI; €CTECTBEHHbIN palnOaKTUBHBIA (POH, KOCMUYECKHE JIyUH, paJHOaKTUBHOE
U3JIy4yeHue NPUPOIHBIX MUHEPAJIOB; IEHCTBUE PaAMOAKTUBHBIX U3JTyY€HUN Ha OPraHU3M Ye-
JIOBEKA), IIPH 3TOM NEPEBOIUTH IPAKTUYECKYIO 3ajjauy B y4eOHYI0, BBIIEIATH CYLIECTBEHHBIE
CBOWCTBA/TpU3HAKN (PU3UUECKUX SBIICHHIA;

OIMCHIBATh U3yYECHHBIE CBOMCTBA Te U (PU3NYECKUE SBJICHUS, UCTIONb3YS (PU3NUECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs! CKOPOCTb TeJla P HEPAaBHOMEPHOM JIBUKEHUH,
YCKOpEHUE, epeMelleHue, MyTh, YIII0oBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH, CUIa
TSYKECTH, YCKOpEeHUe CBOOOIHOTO Na/IeHus1, BEC TeJla, UMITYJIbC TeJa, UMITYJIbC CHIIbI,
MeXaHu4eckasi paboTa U MOLIHOCTb, IOTEHIMAJIbHAS SHEPT U Tella, TOJHATOr0 Hall
MTOBEPXHOCTBHIO 3€MJIU, IOTEHIIMAJIbHASL SHEPTUS CHKATOU NMPYKUHBI, KHHETUYECKask IHEPIUs,
MIOJIHAsI MEXaHWYECKasl SHEPTus, IEPHO U 4acTOTa KojaeOaHH, AJTMHA BOJIHBI, TPOMKOCTb
3ByKa U BbICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTEJIb [IPEIOMIIEHUS CPEJIbl); IPU ONMCAHUU
[IPABUIIBLHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEIUYUH, 0003HAUCHUS U
€IMHUILIBI PU3NYECKUX BETUYUH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO
BEJIMYUHY C JJPYTUMH BETMYUHAMU, CTPOUTH I'paQUKH U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA T, (PU3NUYECKHE SBJICHUS U NMPOLECCHI, UCIIOIb3YsI 3aKOH
COXPAaHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUII CYNIEPIIO3ULIMH CUJT, TPUHIIMIL
oTHOCcUTENbHOCTH ["anmuies, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI
OTpaXeHHUS U IPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsA0BOT0 M MACCOBOTO YUCEII IIPU
SJICPHBIX peaKkIUsX; IPU 3TOM JlaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3aIIMCHIBATh €TI0
MaTeMaTHYeCKOe BhIPAXKEHUE;

O0BSICHATH (PU3UUECKUE MPOLIECCHl M CBOICTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTyaluit
MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBISATh IPUYNHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX 1IaroB ¢ OMOpPON Ha 2—3 M3yUeHHBIX CBOMCTBA
(u3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a1auu (OMUpAIOIIMecs Ha CUCTEMY U3 2— 3 ypaBHEHHUIl), UCTIONIB3Ys
3aKOHBI ¥ (POPMYJIBI, CBSA3BIBAIOIINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a yCIOBHS
3aJ]auy 3aIKChIBaTh KPATKOE YCIOBUE, BHISIBIIATH HEIOCTAIONINE W U30BITOYHBIC TAaHHBIE,
BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIMMBIE [Tl PEIICHUS, TPOBOAUTH PACUETHI U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOT0 3HAYCHUS (PU3NIECKON BETUUMHBL;

pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOYKHO PEIIUTh IPU MOMOIUIN PU3UYECKUX METO/IOB;
HCIIOJIb3YS ONMCAHUE MCCIEA0BAHNS, BBIACIAT IPOBEPSIEMOE MPEIIOI0KEHNE, OLIEHUBATh
MIPaBWJIBHOCTb MOPSI/IKA MPOBEICHNUS UCCIIEJOBAHMSI, JIEJIaTh BBIBO/IbI, UHTEPIIPETUPOBAThH
pe3yabTaThl HAOIIOJCHUN U OTIBITOB;

MIPOBOAUTDH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBJICHUHN WM GU3NYECKUX CBOMUCTB Tell
(u3yuenue BToporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHMsI SHEPTUH; 3aBUCUMOCTh IIEpHo/ia
KoJ1e0aHui MPYKUHHOTO MasiTHUKA OT MAacChl Ipy3a M KECTKOCTU MPYKHUHBI U
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HE3aBHCUMOCTH OT aMIUIUTY bl MaJIbIX KOJIEOaHUI; MPSAMOIIN-

HEIfHOe paclpoCTpaHEHHE CBETa, pasjioKeHHe Oeloro cmera

B CIEKTp; HM3Y4YCHHE CBOMCTB HM300pa)KEHUS B IJIOCKOM 3€pKaje U CBOICTB M300paskeHus
mpeaMeTa B COOMparoiei JInH3e; HaOII0ACHHIE CIUTONTHBIX U TMHEHUATBIX CIIEKTPOB
U3ITy4EHUs1): CAMOCTOATEILHO COOUpaTh YCTAHOBKY M3 M30BITOYHOr0 HAabopa 000py10BaHMUS;
OIMCBIBATH XOJI OIBITA M €r0 Pe3yNbTaThl, (OPMYyINPOBATH BHIBOJIBI,

MIPOBOAUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUI, ONpeesssl CpeiHee 3HaUCHHe
M3MepseMoi BemuIuHbI (POKYCHOE paccTOsTHUE COOMpArOIIeH JIMH3bI); 000CHOBBIBATH BHIOOD
croco0a U3MEepeHUsI/M3MEPUTEIHLHOTO TTPHOOPa;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (DM3MYECKHX BEIUYMH C UCIOJIH30BAHUEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBMXEHUU Oe3
HavaJIbHON CKOPOCTH; MEpro/Ia KoJeOaHU MaTeMaTHYECKOTO MAasiTHUKA OT JUTMHBI HUTH;
3aBUCHMOCTH YIJla OTPaKeHUsI CBETa OT yIJjia MaJeHus U yria mpeioMiIeHHs OT yria
NaJIeHus): IJIAaHUPOBATh UCCIIE0OBAHUE, CAMOCTOSATEIBHO COOMPATh YCTAaHOBKY, (PUKCHPOBATh
PE3yNbTaThI MOJIYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHAE TaOJIUI U TPaHUKOB,
JIeJIaTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEOBAHMUS;

MIPOBOAUTH KOCBEHHBIE U3MepeHUs (PU3MUECKUX BEIIUYUH (CPEeIHAS CKOPOCTh U YCKOPEHUE
TeJa Py PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOHOTO TaIeHHsI, )KECTKOCTh
MPYXKUHBL, KOOPPUIIUEHT TPEHUs CKOJBXKEHHs, MeXaHudeckas padboTa M MOIIHOCTH,
4yacToTa U MepHoJ] KojieOaHU MaTeMaTHUeCKOI0 U MPYKUHHOTO MAsITHUKOB, ONTHYECKAs
cHuJ1a coOuparollel JTUH3bI, PAUOAKTUBHBIN (JOH): MIAaHUPOBATH U3MEPEHUS; COOUPAThH
9KCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINIOJIHSTh U3MEPEHUS, CIEAys MPEII0KEHHOU
WHCTPYKLHWU; BEIYUCIATH 3HAUCHNE BEIMUMHBI U aHATU3UPOBAThH NOTyYEHHBIE PE3YJIbTATHI C
Y4E€TOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHUN;

coOJIIOAaTh MpaBUiia TEXHUKH 0€30MaCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHHEM;
pa3nuyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PH3MUECKUX MOJIENICH: MaTepraabHast TOUKa,
abCoMIOTHO TBEPIOE TEJI0, TOYSUHBIN HCTOYHHK CBETA, JIy4, TOHKAs JIMH3a, [IJIaHeTapHas
MOJI€Tb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh MPUHIUIBI IEHCTBUS M3YUYEHHBIX HNPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOPOM Ha UX ONHUCaHUs (B TOM UHKCJIE: CIIUJIOMETP, NaTYUKHU MOJIOKEHUS, PACCTOSHUS U
YCKOPEHUSs, pakeTa, 3X0JIOT, OYKH, IEPUCKOI, (poToanmnapar, ONTHYECKUE CBETOBOIBI,
CHEKTPOCKOII, JT03UMETp, Kamepa BuiibcoHa), UCTIONb3ysl 3HaHUS O CBOMCTBAX (PU3UUECKUX
SBJICHUH U HEOOXO0UMBble (PrU3MUECKUEe 3aKOHOMEPHOCTH;

HCIOJIb30BaTh CXEMbI M CX€MaTHUHbIE PUCYHKH N3YYEHHBIX TEXHUYECKHUX YCTPONCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOLECCOB MPH pEIIEHUH yueOHO--
MPaKTUYECKUX 3aJ1a4; ONTHYECKHUE CXEMBI /ISl IOCTPOEHUSI U300paKeHUH B IJIOCKOM 3epKajie
U cobuparoleit TuH3e;

MIPUBOJIUTH PUMEPBI/HaXOIUTh MHPOPMAIIHIO O IPUMEpaxX MPaKTUYECKOTO UCIIOJIb30BAHUS
¢u3nUecKuX 3HaHUH B MOBCETHEBHOM >KU3HU AJIs oOecrieueHus: 0e301acHOCTH pu
oOpallleHuu ¢ pudopamMu U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHMs 3/10pOBbS U
COOJIIO/ICHHSI HOPM KOJIOTMYECKOT0 MIOBEACHUS B OKpYXKaroIlel cpee;

OCYILECTBIATH MOUCK UH(OpMaLUK (PU3UUECKOTO cojiepaHus B cetu HTepHeT,
CaMOCTOSITENTbHO (hOPMYIIHPYS MOUCKOBBIN 3aIIPOC, HAXOAUTH ITYTH ONpeAeICHUs
JIOCTOBEPHOCTH MOJTY4€HHON HHPOPMAIIMK Ha OCHOBE UMEIOIINXCS 3HAHUN U IOTIOJTHUTEIb-
HBIX UCTOYHUKOB;

MCIOJIb30BaTh MIPU BHINIOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO-TIOMYJIPHYIO JTUTEPATYPY
(U3NIECKOTO Co/IepKaHus, CIIPAaBOUYHbIE MaTepHalibl, PECypChl ceTH MIHTEepHET; BajeTh
npruéMaMy KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIK U3 OAHON 3HAKOBOM
CHCTEMBI B JIpYTYIO;

C03/1aBaTh COOCTBEHHbIE MMUCbMEHHBIE U YCTHBIE COOOIIEHNSI Ha OCHOBE MH(POpPMAIUH U3
HECKOJIbKUX UCTOYHUKOB (PM3UUECKOTO COJIEPIKAHMsL, MyOJINYHO MPEICTABIATh PE3YIbTaThI
MIPOEKTHOM WJIM UCCIIE0BATEIbCKOM IeATENbHOCTH; IPU 3TOM ITPAaMOTHO HCIIOJIb30BaTh
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M3y4YEHHBIN TOHATHIHBINA allapaT u3y4aeMoro pasjena GU3uKu U COMpOBOXKIATh
BBICTYIIJICHHE TIPE3CHTAIMe! ¢ yI€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.

TemaTnueckui mJjiaH.

Pa3nen KonnuectBo
4acoB KonTposibHbIX JlaGopaTopHbIX
[ToBTOpenue Kypca 3 Juarnoctuueckas pabota

«Dusuka — 8»

3aKOHBI ABIKEHUS U 30 2 2
B3aUMOJEHCTBUA TEI

MexaHuueckue 14 1 1
K0JI€0aHUA U BOJIHEI.

3BYK.

DIIeKTPOMarHUTHOE 21 1 2
nosue

Crpoenue aToma u 20 1 3

ATOMHOI'O d1pa

CtpoeHue u BOJIIOIUS 5 - -
Bcenennoit
IToBTOpEeHME ) 1 -
Hroro 99 7 8

KanengapHo-temaTuueckoe njiaHUPOBaHue Mo pusuke
9p2- knacc (99 yac, 3 — gyaca B HEEINIO)

Ne | NeB Tema ypoka Hara
n/m | pa3g [lnan | Pakr
IToBTOpenne kypca ®usznka-8 (4 yaca)

1 1 Bognsriit nactpykTax mo Th. IToBropenue. «TemmoBsie 2.09
SIBJICHUSD.

2 2 [ToBTOpeHme. «DIEKTPUICCKHUE SIBICHUSY. 3.09

3 3 IToBTOpeHue. «CBETOBBIE SBJICHUS ». 7.09

4 3 Jnarnocruyeckasi padora. 9.09
3AKOHBI IBUKEHWS U B3BAUMOJENHCTBUS TEJ (30 uac.)

5 1 CKopocTh MPSIMOJIMHENHOIO PABHOMEPHOT'O ABH)KECHHUS 9.09

6 2 [Tepemenienue npu NpSIMOJIMHEHHOM PaBHOMEPHOM 14.09
JIBIDKEHUH

7 3 ['paduku 3aBUCUMOCTH KHHEMATHUYECKUX BEJIUYUH OT 16.09
BpPEMEHH NPH NPSIMOJIMHEHHOM paBHOMEPHOM JIBUKEHUHU

8 4 Pemrenne 3amauy. 16.09

9 5 Cpennsts ckopocTb [IpsmonuHeiHOEe PaBHOYCKOPEHHOE 21.09
JIBIOKEHUE. Y CKOpEHUE
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10 |6 CKopoCTh MPSAMOJIMHENHOIO PABHOYCKOPEHHOT'O IBUKEHUSI. 23.09
I'padux ckopoctn

11 |7 Pemenue 3amau. 23.09

12 |8 [Tepemernienue npu MPIMOIMHEHHOM PaBHOYCKOPEHHOM 28.09
JIBHKCHUH

13 |9 [Tepemernienue Tena npu npsiMoJIMHEHHOM paBHOycKopeHHoM | 30.09
JIBMKCHUH 0€3 Ha4aJIbHOW CKOPOCTH

14 10 Pemenue 3amau 30.09

15 |11 ['paduxy 3aBHCUMOCTH KHHEMAaTHYECKUX BEJTMYUH OT 5.10
BPEMEHHU IPH MPSMOJIHHEHHOM PaBHOYCKOPEHHOM JIBHKCHHUU
Jlabopamopuasa paboma Nel «Hccnedosanue
PABHOYCKOPEHHO20 08UNCCHUS (€3 HAYAIbHOU CKOPOCHUY.

16 |12 KonTposabHnasi paGoraNel «IIpsamoauHeiinoe 7.10
PABHOYCKOPEHHOE TBUKEHH ).

17 13 Pemenue 3amau, pabora Ha OMIMOKaMHU. 7.10

18 |14 OTHOCHUTEILHOCTD JIBHYKCHUS 12.10

19 |15 WNueprmansabie cuctembl oTcuéra. [lepseiii 3akon Herotona. | 14.10
Bropoii 3akoH HeroToHa

20 16 Pewenue 3amauy. 14.10

21 |17 Tperwnii 3akoH HeroToHa 19.10

22 18 CBoOoaHoe majienue Tei. /J[Bmkenue tena, OpoIeHHOro 21.10
BEPTUKAJIBHO BBEpX. HeBecoMOCTb.

23 |19 Pemenwue 3aau. 21.10

24 | 20 Jlabopamopnasn paboma No2 «H3zmepenue yckopenus 26.10
600001020 nadenusn». 3aKOH BCEMUPHOT'O TSITOTEHUSI

25 21 Pemenue 3a1ay Ha 3aKOH BCEMHUPHOTO TSATOTEHUS. 28.10

26 |22 YckopeHne cB0OOOTHOTO MaIeHUs Ha 3eMJie U APYTHX 28.10
HEOECHBIX Telax.

27 |23 [TpstmonuHeHOE U KpUBOJIMHENHOE IBHKEHUE. [BrKkeHne 9.11
TeJa Mo OKPY>KHOCTH € TTOCTOSIHHOM 10 MOJTYJIIO CKOPOCTBIO.

28 24 Pemenne 3amau 11.11

29 |25 VIcKyCcCTBEHHBIE CITYTHUKH 3€MJIH. 11.11

30 |26 Hmnyinbc Tena. 3aKOH COXPAHEHUs UMITyJIbCa 16.11

31 27 Pemenne 3amauy. 18.11

32 28 PeaxkTuBHOE nBMKeHHE. PakeThl. 18.11

33 29 BrIBOJT 3aK0HA COXpaHEHHSI MEXaHUIECKOW DHEPTHH 23.11

34 |30 KonTpoubHnas pabora Ne2 «3aKkoHbI COXpaHEHHS B 25.11
MEXaHUKe)
MEXAHUYECKHUE KOJIEBAHUSA U BOJIHBI. 3BYK. (14 4)

35 1 KonebarensHoe asmxenne. CBOOOIHBIE KOIEOAHNUS. 25.11
Konebarenbubie cucteMbl. MasiTHUK.

36 2 Pemenue 3amau. 30.11

37 |3 Bennuunel, XxapakTepusyromue KojaedaTeIbHOe JTBUKEHHUE. 2.12

38 |4 ["apmonunueckue konebanus. Jlabopamopuan paboma Ne3 2.12
«Hccneoosanue 3asucumocmu nepuooa u 4acmomsol
C60000HbBIX KOJICOAHUT MAAMHUKA OM €20 OTUHbBLY.

39 5 Perenue 3anau. 7.12

40 6 3aryxaromue KonebaHus. BelHyKIeHHBIe KOTeOaHusl. 9.12
Pe3onanc.

41 |7 Pacnipoctpanenne konebanuii B cpezie. BomHbL. 9.12
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42 |8 Pemienue 3amau. 14.12
43 |9 JlmHa BostHBI. CKOPOCTH pacIipOCTPAHEHHUSI BOJIH. 16.12
44 110 Hcrounnku 3ByKa. 3ByKOBbIe Kosiebanus. Bricora, TeMOp u 16.12
T'POMKOCTbH 3BYKA.
45 |11 PacnipocTpanenue 3Byka. 3ByKOBbIE BOJIHBI. 21.12
46 |12 OTtpakeHue 3Byka. 9X0. 3ByKOBOM PE30HAHC. 23.12
47 13 Pemenue 3amau. 23.12
48 |14 KonrpoabHas pa6ora Ne3 «Mexannveckue konedanusi u | 28.12
BOJIHbI. 3BYK.
IJIEKTPOMAT'HUTHOE MTOJIE (21 4)
49 |1 MarauTtHoe 1noJje u ero rpadguueckoe n300paxeHue. 11.01
50 |2 OOHOPOIHOE W HEOJHOPOTHOE MArHUTHBIE OIS 13.01
51 |3 HampaBnenue Toka 1 HanpaBJIeHUE JIMHAK €r0 MarHUTHOTO 13.01
1OJIs1.
52 4 OO6HapyxeHrne MarHUTHOTO TOJIS 110 €r0 JACWCTBUIO Ha 18.01
NIEKTpUYECKUi TOK. IIpaBuio 1eBoil pyKHu.
53 |5 WHayKiys MaraHuTHOTO TOJIA. 20.01
54 |6 MarHuTHBbIH MOTOK. 20.01
o5 |7 SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH. 25.01
56 |8 Jlabopamopnan paboma Ned «H3zyuenue nenenusn 27.01
INEKMPOMAZHUMHOU UHOYKYUUY.
57 9 Hanpasnenue nnaykimonsoro toka. [Ipasuno Jlenna. 27.01
58 |10 SIBJICHME CAMOWMHTYKITUH. 1.02
59 |11 [Toyuenue u nepeaaya NepeMEeHHOr0 AIEKTpUYecKoro Toka. | 3.02
Tpanchopmarop.
60 |12 DJIEKTPOMArHUTHOE TOJIE. 3.02
61 |13 DJIEKTPOMArHUTHBIE BOJIHBI. 8.02
62 |14 Konnencarop. 10.02
63 |15 KonebarenbHblif KoHTYp. [lonydyeHune 31eKTpoOMarHUTHBIX 10.02
Kosie0aHuM.
64 16 [IpyuHIMIIBI paIUOCBSA3HU U TEJICBHUICHHUSL. 15.02
65 |17 DJIeKTpOMarHuTHasl IpUpoJia CBETA. 17.02
66 |18 [Tpemomiienue cBeta. @U3NYESCKUIN CMBICT ITOKA3aTeNs 17.02
MPETOMIICHUSI.
67 |19 Jucniepcus cera. [Bera Ten. CnekTpockon u cnektporpad. | 22.02
68 |20 Tuns! ontryeckux crekTpos. [lornomenune u nemyckanus 1.03
cBeta atomaMu. [IponcxoxaeHne TMHENYaThIX CIIEKTPOB.
Jlabopamopnasa paboma Ne5 «Habnrwoenue cniownozo u
JUHENYAMbIX CREKMPOB UCHYCKAHUAY.
69 |21 KonTposbHasi pabora Ne4 «QjIeKTPOMArHUTHOE MOJIE». 3.03
CTPOEHUE ATOMA U ATOMHOTI'O SIJIPA (20 1)
70 1 PagnoakTHBHOCTE. 3.03
71 |2 Motenm aToMOB. 10.03
72 |3 PagroakTHBHBIE TPEBpPAIICHUS] ATOMHBIX SIIEP. 10.03
73 4 DKCIepUMEHTaIbHbIE METO/Ibl UCCIEAOBAHUS YACTHII. 15.03
74 |5 OTKpBITHE TPOTOHA U HEUTPOHA. 17.03
75 6 CocraB aTOMHOTO siApa. S aepHble CUIIbL. 17.03
76 7 Perienue 3anau 31.03
77 |8 Oneprus cBs3u. Jledekt mace 31.03
78 9 Pemenue 3amau 5.04
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79 |10 [enenue saep ypana. llenHas peakuusi. 7.04

80 |11 Jlabopamopnas paboma Ne7 «H3yuenue denenus aopa 7.04
ypana no pomozpaghuu mpexos.

81 |12 Snepusiii peaktop. [IpeobpazoBaHue BHYTPEHHEH SHEPT U 12.04
ATOMHBIX SJIEP B AIEKTPUUECKYIO SHEPTHIO.

82 |13 ATOMHAas SHEPTreTHKA. 14.04

83 |14 bronorudeckoe jelicTBre paauaiuu. 14.04

84 15 3aK0OH paJIMOAKTUBHOTO pacraja 19.04

85 |16 TepmosiiepHas peakius. 21.04

86 |17 DneMeHTapHbIe YaCTHIIBl. AHTHYACTHIIBI. 21.04

87 |18 Jlabopamopnas paoboma Ne8 «Quenka nepuoda 26.04
noypacnaca Haxoo0AWUXca 6 6030yxe HPOOYKMOoe8 pacnaoa
2a3a paoonay.

88 |19 Jlabopamopnasn paooma Ne9 «H3yuenue mpexos 28.04
3APANCEHHBIX YACMUY HO 20MOGLIM homozpaghuam»
(évinonunsemcsa ooma)

89 |20 KontpoabHasi padora NeS «Ctpoenue atoma u atomHoro | 28.04
sapa. Mcnoib30BaHne JHEPTHH ATOMHBIX s/IEP».

CTPOEHUME M SBOJIOINS BCEJIEHHOM (5 v)

0 |1 Cocras, crpoeHre U nporcxoxaeHne CoTHEYHON CHCTEMEI. 3.05

91 |2 Bosbime mianeTsl COTHEYHOM CUCTEMBI. 5.05

92 |3 Maubie Tena CONHEUHON CUCTEMBI. 5.05

93 |4 Ctpoenue, n3nydeaue u dBostonust COJTHIIA U 3BE3I. 10.05

94 |5 Crpoenue u 3Bosonus BeeneHHoil. 12.05

NUTOTI'OBOE ITOBTOPEHMUE (5 4)

95 1 3aKOHBI B3aUMOJIEHCTBUS U ABMKECHUS TEN 12.05

% |2 Mexanuueckue Koye0aHus U BOJTHBI. JIEKTPOMArHuTHOE 17.05
noJe.

97 |3 HTorosasi KOHTpOJIbHasi padoTa 19.05

98 |4 AHaM3 KOHTPOJILHOM pabOThI 19.05

9 |5 IToBTOpEHME 24.05

HUTOI'O: 99 yac

~ Mopnucax: Manpykoea CeeTnaHa MeTpoBHa
DN: MHH=614703067023, CH/IC=03001656181,
a M ﬂ KO B a E=xek-oo@yandex.ru, C=RU, S=PocToBckas
obnacte, L=KameHck-LLlaxTurckui,
O=MYHULIUMNAINBHOE BIOKETHOE
OBLLEOBPA3OBATENBHOE YYPEXXOEHVE
B eTn a H a TIALIEM N5 FOPOJIA KAMEHCK-LIAXTUHCKOTO,
G=CsetnaHa MNetposHa, SN=laiiaykoBa,
CN=laiinykoBa CeeTnaHa lMeTposHa
OcHoBaHwe: 51 IBNSoCk aBTOPOM JTOrO JOKyMEHTa
MecTononoxeHue: MecTo noan1caHmst
eT p O B H a [Oara: 2022-12-13 12:06:14
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