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OPU3UKA 9 kiaacc
NMOSACHUTEJIBHAS 3AIINCKA

[Iporpamma no gu3rke Ha ypOBHE OCHOBHOTO OOIIEro 00pa30BaHMs COCTABIEHA
Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBaTeinbHO nmporpammel, npeacrasieHHbIx B @I'OC OO0, a takxke ¢
yuétoM (enepanbHoi pabouelt mporpaMmbl BociuTaHust U KoHuenuu npenoaBaHust
yueOHoro npeameta «Dusukay.

Copepxanue mnporpaMMbl 1o (U3UKE HaNpaBlIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HaYyYHOW TIpaMOTHOCTH OOYYalOIIUXCA M OPraHU3alui0 U3Y4YCHHS
bu3MKM Ha JESITeNIbHOCTHOM OCHOBe. B mporpamme mno ¢(u3uMKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4deOHOro mnpeamera B peanusanuu tpedoanuit ®I'OC OO0 «
IJIAHUPYEMBIM JIMYHOCTHBIM U METAaNpeJIMETHBIM pe3yibTaTaM OOyuUeHHS, a TakkKe
MEXIIPEMETHBIE CBS3W ECTECTBCHHO-HAYUHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHUSI.

[Iporpamma no gu3rke ycTaHaBIMBAET pacrpeereHrue ydeOHOro MaTepuana 1mno
rogaM oOydeHus (MO Kjaccam), MpeasiaraeT MPUMEPHYIO TOCIEI0BaTEIbHOCTD
U3y4YEeHHs] TEM, OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COACPKaHUS U yuéTe
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIIMUXCS.

[Iporpamma no ¢usuke pazpadboTaHa C 1EIbI0 OKa3aHUS METOIUYECKON TOMOLITU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®uzrka SABISETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYUHBIX YYEOHBIX
IPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHUEH, OMOJIOTHEel, acTpoHOMHEH U pusnueckoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KApTUHY MHpa, MPEJOCTABISIET HamOojee SCHbIC
o0Opa3ubl MPUMEHEHHs] HAYYHOTO METOJa MO3HaHHUsS, TO €CTh Crocoba MOIydeHUs
JIOCTOBEPHBIX 3HAHUI O MHUPE.

Onna W3 raaBHBIX 3ajad (U3UYECKOrO0 OOpa3oBaHUS B CTPYKType oOIIero
o0Opa3oBaHus COCTOUT B (HOPMHUPOBAHUU €CTECTBEHHO-HAYyYHON TpaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

Nzyuyenue pusuku Ha 6a30BOM ypOBHE MPE/IOJIAracT OBIAICHUE CIICTYIOIINMHU
KOMIIETEHTHOCTSIMH, XapaKTePHU3YIOLIUMH €CTECTBEHHO-HAYYHYIO0 TPaMOTHOCT:

e Hay4HO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e HHTEPNPETUPOBATH JAHHBIE U UCIOJIH30BATh HAYYHBIE JOKA3aTEIbCTBA
JUTS1 TIOJTy4E€HUST BBIBOJIOB.

enmn w3ydyeHus UMK Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUs
ompeneneasl B Konmenmuu mpemnojaBanus ydeOHoro mnpenmera «Dusuka» B
oOpa3oBaTeIbHBIX Opranu3anusax Poccuiickoit denepamuu, peanu3yonux OCHOBHBIE
oO1ieo0pa3oBareyibHble  IPOrpaMMbl,  yTBEepKIAEHHOM  pemiennem  Kosuteruu
MunuctepcrBa npocsetieHus Poccuiickoit @eaepannu (mpotokoit oT 3 nexadps 2019
r. Ne TIK-4BH).



eau uzyyenus: pusuMKu:

MpUOOpPETeHHE WHTEpeca W CTPEMJICHHS OOYYaloIUXCSd K HAYIHOMY
W3YYCHUIO TPUPOJIBI, PAa3BUTHE WX WHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BHUTHE TPEICTaBICHUH O HAYYHOM METOJE MO3HAHWS W (DOpMUPOBAHHE
MCCJIEI0BATEILCKOTO OTHOMIEHUS K OKPYKAIOITUM SIBIICHUSM;
(dbopMHpOBaHNE HAYIHOT'O MHPOBO33PCHHS KaK PE3yJIbTaTa M3y4YCHHUS OCHOB
CTpOCHUS MaTepUH M PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHUE TPEACTABICHUNH O ponu (QU3UKH UISI Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE MIPEICTaBIICHUN 0 BO3MOKHBIX chepax Oymymei
npo(eCCHOHATBLHON JIESITEILHOCTH, CBSA3aHHOW C (PU3MKOW, MOATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUU.

JlocTrkeHue 3TUX Lejel IporpaMmsl 1o GU3MKe Ha YPOBHE OCHOBHOTO OOIIEro
00pa30BaHUs 00ECTIEUMBAETCS PEILICHUEM CIIETYIOINX 3a/8a4 .

IPHOOPETCHHUE 3HAHUH O JTUCKPETHOM CTPOCHHMH BEIICCTBA, O MEXaHUYCCKUX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
NPHOOPETCHHE YMCHHH OIMCHIBATH M OOBSCHATH (PU3MUCCKHE SBICHUS C
UCII0JIb30BaHUEM TIOJyUYCHHBIX 3HAHUH;

OCBOCHHME METOJIOB pCIICHUS TMPOCTCHIMX  pacyCTHBIX 3adad  C
UCTIOIh30BaHUEM buznyecKux MOJIEJICH, TBOPYECKHX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOIIOAATHh TMPUPOIHBIC SIBJICHUS WM BBIOJHATH OIBITHI,
nabopaTtopHble  pabOTBI ¥  JKCIEPUMEHTAJBbHBIC  HWCCIEIOBAHUA  C
MCTIOJIh30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

ocBOcHHE TPUEMOB paboThl ¢ HH(popMamuen (U3UIECKOTO COJepKaHUSA,
BKJTFOYasi WH(POPMAIIMIO O COBPEMEHHBIX IOCTH)KCHUAX (DU3WKH, aHAIH3 U
KPUTHYECKOE OIICHUBAaHUE HH(POPMAIIWH;

3HaKOMCTBO CO chepamu MpOPECCHOHANBHOMN NeITEeIbHOCTH, CBSI3aHHBIMU C
(bU3HUKOI, 1 COBPEMEHHBIMH TE€XHOJIOTHUSMU, OCHOBAHHBIMH Ha JTOCTHKCHHIX
buznuecKkoi HayKH.

Ha wusyuenue ¢usuku (6a30BbII ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTCs 238 "acoB: B 7 kiacce — 68 dacoB (2 daca B HeNem0), B 8
Kiacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B Henento).

[Ipeqmaraemserii B mporpamMme 1o (HU3UKe IepedeHb JIAOOpaTOPHBIX paboT U
ONBITOB HOCUT PEKOMEHATENbHBIN XapakTep, YUUTENb JeJaeT BbIOOp MPOBEIACHUS
7a00paTOpPHBIX PabOT W OMBITOB C Y4YE€TOM MHAUMBUAYAIBHBIX OCOOCHHOCTEMH
00ydJaromuxcs, CHUCKAa SKCICPUMCHTAIBHBIX 3aJaHui, MpejlaracMblX B paMKax
OCHOBHOI'O TOCY/IapCTBEHHOTO JK3aMeHa 1Mo (u3MKe.
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Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexannyeckoe ABWkeHME. MarepuanbHas Touka. (CucteMa  OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHWYECKOTO JIBHKEHUA. PaBHOMEpPHOE MPAMOJIUHEWHOE
nBrKeHne. HepaBHOMepHOe mnpsMoauHelHoe aBwmkeHne. CpenaHsis M MIHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOycKkOpeHHOE mpsMoiuHEelHoe ABwxkeHue. CB0oOOgHOE
nagenue. OnbITel ['anumes.

PaBHOMepHOE [BM)KEHHME MO OKpYy>KHOCTH. llepuog u dacrota oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTona. Bropoyn 3akoH HerotoHa. Tperuit 3akoH HproToHa.
[TpuHIUIT CYyNEepnO3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: CHJIa TPEHHSI CKOJBXEHUS, Cuja
TPEHUSI TOKOS, IPYTUE€ BUIbI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMUPHOTO TATOTEHUA. YCKOpPEHUE CBOOOHOTO
nafgeHud. /[Ipwkenue muianetr Bokpyr CousHma. IlepBasi kocMuueckas CKOpPOCTb.
HegecomocTts u neperpysku.

PaBHOBecue MmarepuanbHOM TOUKU. AOCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Ttena. M3meHeHune ummnynbca. Mmnynbc cuibl. 3aKOH COXpaHEHHUS
uMIyJibca. PeakTuBHOE JBUKEHHUE.

Mexanundeckasi paboTa U MOUTHOCTb. PaboTa cuil TSHKECTH, YIPYTOCTH, TPEHUS.
Cs3p sHeprun u pabotel. [loTeHIManbHas 5>HEprusi Tena, MOAHSITOrO HaJ
IIOBEPXHOCTHIO 3eMJIM. lloTeHIManbHas 3HEprus ckatou npykuHbl. KunHernueckas
sHeprus. TeopeMa O KMHETMYECKOM BSHEPrud. 3aKOH COXPAHEHUS MEXaHMYECKOH
SHEPIUHU.

Jemoncmpayuu.

1. HaGmronmenne MeXaHWYECKOTO NBIMO)KCHHS Tella OTHOCHTENIBHO pPa3HBIX Tell

OTCYETA.

2. CpaBHeHHME MyTel M TPAEGKTOPUM [BWKEHUS OIJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenue CKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKEHMUS.
NccenenoBanne Npu3HakoB PAaBHOYCKOPEHHOIO IBUKECHUS.

Habmronenme nBr>keHUs Tena Mo OKPYKHOCTH.

HabGmronenrne MexaHWYeCKUX SIBICHUHN, MPOUCXOJSANINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKECHHH OTHOCHUTEIIBHO
KaOuHeTa (QU3HKH.

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MAacChl TeJla U ACHCTBYIOIIEH Ha HETO CHUJIBI.
8. HaOunroneHnue paBeHCTBA CUJI IPU B3AUMOJACHCTBUU TEll.

9. HM3meHeHue Beca Tejia PU YCKOPEHHOM JBH)KCHUMU.

10. [lepenaya nmnyiibca npu B3aMMOAEHUCTBUAU TE.
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11.
12.
13.
14.
15.
16.

[IpeoOpazoBaHus SHEPTUU NPU B3AUMOJICUCTBUU TE.

CoxpaHeHue UMIyJIbCa MPU HEYIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHre UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOICHCTBUM.
HaGmtoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKOM IHEPTUM PU CBOOOTHOM MaJICHUH.
CoxpaHeHue MEXaHWYECKON DHEPruu NMpHU IBHXKEHUU TeJa MOJ JECUCTBUEM
PY>KUHBI.

Jlabopamopnuie padomot u onvimot.

1.

10.

11.

KonctpyupoBanue TtpakTa [ pa3roHa W JAIbHEHIIETO PaBHOMEPHOTO
JBMO>KEHUS IIAPUKA WU TEIEKKH.

Onpenenenue CpeaHedl CKOPOCTH CKOJBXEHUS Opycka WIM JBWKCHHS
IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

OnpeneneHue YCKOpPEHHUsI Tejla TPU PABHOYCKOPEHHOM JIBUKEHHHU MO
HaAKJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH IMYTH OT BPEMEHM NPU PABHOYCKOPECHHOM
NBIDKCHUH 0€3 HayaJIbHOW CKOPOCTH.

[TpoBepka rumnoTessbl: eciiv MPU paBHOYCKOPEHHOM JBHKEHUU 0€3 HadallbHOU
CKOPOCTU MYTU OTHOCATCSI KaK PsiJi HEUETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHU OJITUHAKOBBI.

UccnenoBanne 3aBUCMMOCTH CWJIbI TPEHHUS CKOJBXEHHUS OT  CHJIbI
HOPMAaJIbHOT'O JIaBJICHUSI.

Omnpenenenue kodphuIMeHTa TPEHUS CKOJTBXKEHUS.

Onpenenenue )KECTKOCTU NPY>KUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBIKCHHUH Teja T10
TOPU30HTAILHOMN MTOBEPXHOCTH.

Omnpenenenue pabOTBl  CHJIBI  YOPYTrOCTH TP TMOABEME Tpy3a C
HCII0JIb30BaHUEM HEIMOABHKHOTO U IMOABUKHOI'O OJIOKOB.

N3ydenune 3akoHa COXpaHEHUs YHEPTUU.

Pasznen 9. Mexanunveckue Kojae0aHUs U BOJIHBI.

Konebarensnoe nBukenne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHH: MEpPHOI,
4acToTa, aMIUIATyJda. MaremaTudecKuii W NpPYKUHHBIA MasTHUKU. [IpeBpaimenue
SHEPTUU TIPH KOJICOATEITHHOM JIBUYKEHUU.

3aryxaroniue konebanus. BeiHy)aeHHbie kKojebanus. Pezonanc. Mexanudeckue
BOoJIHBI. CBOMCTBa MexaHUYeCKUX BOJH. [IpoponbHbIe U onepedHbie BOJHbI. JlinHa
BOJIHBI M CKOPOCTBh €€ pacnpoCTpaHeHUs. MeXaHM4YeCKUEe BOJIHBI B TBEPIOM TeEE,
CEHCMUYECKUE BOJIHBL.

3Byk. ['pomkocTs 3Byka u BbicoTa TOoHAa. OTpakenue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1.

HaOmronenne koneOaHMii TE€a MO AEHCTBUEM CHJIIBI TIKECTH Y CHJIBI
YIPYTOCTH.



HaGmronenue kosnebanuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGmronenre BbIHYXICHHBIX KOJI€OaHUN U pe30HaHca.
PacnipocTpaneHue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
HaGnronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKYCTUYECKHI pE30HAHC.

o v oA~ w N

Jlabopamopnule padomot u onvimot.

1. OmpeneneHue 4acTOThI U MEpHO/ia KojieOaHU MaTeMaTUUYeCKOTO MasTHUKA.

2. OmnpenenieHre 4acTOThI U IEPHO/ia KoJIeOaHUHN TPY>KUHHOTO MasiTHUKA.

3. HccnenoBaHnue 3aBUCMMOCTU Tepuoja KojJIeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH TIEpHO/Ia KOJIEOAHUHN TTPY>KMHHOTO MasTHUKA OT
MAacchl rpysa.

5. IlpoBepka HE3aBHUCHMMOCTHU NeEpHOJa KoJieOaHUW Tpy3a, MOABEHIEHHOTO K
HUTH, OT Macchl Tpy3a.

6. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD MTepHO/Ia KOJIeOaHUI MPYKUHHOTO
MasTHUKA OT MacChl Tpy3a U KECTKOCTHU MPY>KHUHBI.

7. W3mepeHue ycKopeHusi CBOOOIHOTO MaeHUSI.

Paszpnen 10. Di1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  TOJIE. DIJIEKTPOMATrHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHbIX BOJH. [llkama »nexkTpoMarHUTHBIX BOJH. Mcnosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DOnekTpoMarHutHas mpupona cBera. CkopocTh cBera. BoiiHOBbIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. M3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOHMIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE IBJICHUS.

JlyueBast mogenb cBera. ctounuku cBerta. [IpamMoaMHENHOE paclpOCTpaHEHUE
ceera. 3arMenuss Connua u Jlynel. Otpaxkenue cBera. Ilnockoe 3epkanio. 3akoH
OTPaXEHUs CBETA.

[Ipenomiienne cBeta. 3akoH TmpesnoMiieHUs cBeTa. l[lomHoe BHYTpeHHee
OTpakeHue cBeTa. Mcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKUX
CBETOBOJAX.

JIunza. Xop mydeii B mua3ze. OnTuyeckas cuctema (hoToarnmapata, MUKPOCKOTIA U
Teneckona. ['na3 kak ontryeckas cucrema. biim3opykocTs U JaabHO30PKOCTb.

Paznoxxenne Oemoro cBera B croektp. Onbitel  Hbtorona. Croxenue
CIIEKTpaJbHBIX UBETOB. J(Ucmepcus cBeTa.

Jemoncmpayuu.
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[IpssMonuHEHOE pacHpPOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue n300paxeHnil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
IIpenomnenue caera.

OnrTryeckuil CBETOBO/I.

Xop nydelt B coOuparoiieit JuH3e.

XO0J JIy4er B pacCEeUBAIOLLIEH JIMH3E.

[lony4yenue nzoOpaxeHni ¢ TOMOUIBIO JUH3.

[TpuHun peiictBus ¢oToamnmnapata, MUKpPOCKONA U TEIECKOIA.

10. Moxaens riasa.

11. Paznoxxenue 0enoro cBera B CHEKTP.
12. [lomy4yenue O0enoro cBeTa Npu CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie padomot u onvimot.

1.

HccnenoBanue 3aBUCHMOCTH yria OTpPa)XXE€HUS CBETOBOTO Jyya OT YyIJia
najeHusl.

N3yuyenue xapakTepucTuk u300pakeHus MpeIMeTa B IJIOCKOM 3€pKajle.
HccnenoBanue 3aBUCUMOCTU yIjia MPEIOMJICHHS CBETOBOTO Jiyda OT YrIJia
naJieHus] Ha TPAHUIIE «BO31YX—CTEKIIO».

[Tonyyenue n300paxeHui ¢ TOMOIILI0 COOUPAIOIIECH JTUH3HI.

Omnpenenenne (OKYCHOTO pPACCTOSTHUS M ONTUYECKOW CHIIBI coOuparoien
JVH3BI.

OnBITHI IO PA3NIOKEHHUIO OEJIOTO CBETA B CIIEKT.

OnpITHl MO BOCHPHUSTUIO I[BETa MPEAMETOB IMPU HMX HAOIIOACHUHU Yepe3
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBaHTOBbBIE SIBJICHHS.
Onwitel Pezepdopna m mmanerapHas Mojenb atoma. Monenb aroma bopa.
Hcnyckanue u nornoiieHne ceeta atomoM. KBaHThl. JIMHEHYaThie CIIEKTPBHI.

PanunoaktuBHOCTh. Anbda-, O6era- U ramma-usnydeHus. CTpoeHHE aTOMHOTO

sapa. HykimonHas Moaens aToMHOTO sijpa. M3oTonel. PagqnoakTuBHBIE MPEBPALLICHHUS.
IIepuon nomypacmama aTOMHBIX SIEP.

SAnepubie peakuuu. 3aKOHbI COXPAaHEHUSl 3apsAIOBOIO M MAacCOBOTO YHCEIL.
DHeprus cBs3U aTOMHBIX sifiep. CBsi3b Macchl ¥ 3Hepruu. Peakuuu cuHTe3a U qejaeHus
anep. Ucrounuku sueprun ConHIla U 3BE3.

SAnepHas sHepretuka. JleMCTBHS paAMOAKTHUBHBIX W3JIYyYCHHH Ha JKUBbBIC
OpraHu3MBl.

JHemoncmpayuu.

1.

2
3
4.
5

CrexTpbl U31y4YEeHUS U MOTJIOMICHUSI.
CrexTpsl pa3IHYHbIX Ta30B.

CrnekTp Bomopoa.

HaGmonenue tpekoB B kamepe BuiibcoHa.
Pabora cuéTurika MOHU3UPYIOUIUX U3TYYCHUH.



6. Peructparus nznyueHus nNpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie padomot u onvimot.

1. HaOnroneHue CIUIOMIHBIX U IMHEHYATHIX CIIEKTPOB U3TYUYCHHUS.

2. HccnenoBanue TPEeKOB: U3MEPEHUE SHEPIUU YACTUIIBI 10 TOPMO3HOMY MYTH
(mo pororpadusim).

3. H3mepeHue paiuoakTUBHOTO (pOHA.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpUTENHEHO--0000IIAIOIINI MOYJIb MPEIHAa3HAUYEH AJI1 CUCTEMATU3alluUd U
000011IeHHs] TPEAMETHOTO COACPKAHUS U OIbITA JEATEIbHOCTH, TPUOOPETEHHOTO MTPU
U3y4eHUH BCero Kypca (GU3UMKHM, a TakXkKe s TMOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMeHy M0 (u3uke i1 0oO0ydarolIuXcsi, BBIOPABIIUX ATOT
y4eOHBIN npeaMer.

[Ipy uM3yyeHUH AAHHOTO MOJIYJS PEANTU3YIOTCS M CHUCTEMATU3UPYIOTCS BHJIbI
JeSITENbHOCTH, HAa OCHOBE KOTOPBIX OOECHeuMBaeTCs JTOCTHKEHHE MPEIMETHBIX M
METanpelMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOyueHus,  ¢dopmupyercs
€CTEeCTBEHHOHAYYHasi TPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCIEIOBaHUS
ABJICHUNA TPUPOJBI M TEXHHUKH, OBJIAJICHUE YMEHHUSMH OOBSICHATH (PU3NUYECKUE
SBJICHUS, TPUMEHSIS IOJTyYEHHBIC 3HAHMSI, PEIlIaTh 33]]a4M, B TOM YHCIIE KAYeCTBEHHbIE
U DKCIIEPUMEHTAIIbHBIE.

[TpuHIIMNIHATBHO NESITENLHOCTHBIA XapakTep JaHHOTO pasjelia peaau3yercs 3a
C4€T TOTO, YTO OOYYAOIIHNECs BBIMOIHSIOT 3a/1aHMs, B KOTOPBIX UM IIpejiaraeTcs:

Ha OCHOBE TMOJTYYEHHBIX 3HaHUM PAcO3HaBATh M HAYYHO OOBSCHATH (U3MUECKUE
SBJICHUS B OKPY>KalOIIel MpUpoJie U MOBCETHEBHOMN KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJbI MCCIEAOBAHMS (HU3MUYECKUX SBICHUH, B TOM
quclie ISl IPOBEPKU TUIOTE3 U MOJTYyUYEHUs TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HamOoJiee BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HANpUMeEp, MPAKTUYECKOTO HCIHOJIb30BaHUS Pa3IUYHBIX HCTOYHUKOB
HHEPIrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHHUS BCEX HM3BECTHHIX BHUIIOB
SHEPTUH.

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110
PU3UNKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue Qu3nku Ha YpOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS HAMPABICHO Ha
JTOCTIDKEHNE JIMYHOCTHBIX, METANpEeJAMETHBIX M TPEIMETHBIX 00pa30BaTeIbHBIX
PE3YJIBTATOB.

B pesynbrate nzydenusi GU3MKH HA YPOBHE OCHOBHOTO 001Iero o0pa3oBaHus y
oOy4arormierocst OyayT cOpMUPOBAHBI CIICTYIONINE TUYHOCTHBIE PE3YIbTATHI B YACTH:
e 1) NaTpMOTHYECKOTO0 BOCIUTAHUS:

e — TPOSIBICHUE WHTEPECa K UCTOPUH M COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOU
bu3nUecKol HAyKH;



— [IEHHOCTHOE OTHOIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kIaHCKOI0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJIEHHHM OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOoOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUU
duzuky;

— OCO3HAHME BAXXHOCTU MOPAIBHO--3TUYECKUX IMPUHIIMIIOB B JESITEIBHOCTH
y4E€HOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

— BOCIIPUATHE ACTETUYECKUX KadeCTB (PU3MYECKOW HayKH: €€ TapMOHUYHOTO
ITIOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NTO3HAHMUS:

— OCO3HaHUE IIEHHOCTU (PU3UYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTU, BAXKHEUIIEH COCTABISAIONIEH KYJIbTYPHI;

— pa3BUTHUE HAy4YHOH JIIOOO3HATENBHOCTH, MHTEpPEcCa K MCCIEI0BATEIbCKON
NEATEIbHOCTH;

5) popmupoBaHusi KyJbTYPbI 310POBbSI M IMOLMOHAIBHOT0 0JIATONOIYYHS:
— OCO3HaHUE IIEHHOCTH 0€e30MacHOro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXXKHOCTH TMpaBuU O€30MacHOr0 TIOBEJCHHS Ha
TPaHCIOPTE, HA JOpPOrax, C BJICKTPUYECKUM U TEIUIOBBIM OO0OpYJOBaHHEM B
JOMalTHUX YCIOBUAX;

— c(hOpMHUPOBAHHOCTH HaBbIKA peiiekcuu, MPU3HAHKUE CBOETO NIPaBa Ha OMIHUOKY U
TaKOI0 K€ MpaBa y IPyroro 4eJoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS .

— aKTHBHOE YYacTHE€ B PEIICHUM MPAKTUYECKUX 3anad (B paMKax CEeMbH,
0o0pa3oBaTeIbHON OpraHU3aIliy, TOPOJia, Kpas) TEXHOJIOTHYECKOW M COIUaIbHOM
HAIPABJICHHOCTH, TPEOYIOMINX B TOM YHCIIE U (PU3NYECKUX 3HAHUM;

— WHTEPEC K MPAKTUIECKOMY U3yUEHUI0 MPodeccuid, CBA3aHHBIX C (DU3UKOMH;

7) 3K0JOrM4eCKOro BOCIIMTAHMS

— OpHUEHTAIUS Ha TPUMEHEHUE (PU3NYECKUX 3HAHUH JIJIs1 pEIICHHS 3a/1a4 B 00J1acTH
OKPYXaIWIEH Cpeapl, IUIAHUPOBAHUS IIOCTYIIKOB M OLEHKH HMX BO3MOKHBIX
MOCJICICTBUM JIJIs1 OKPY’KAIOLIEN CPEbI;

— OCO3HaHHME TJ00AJIBHOIO XapaKTepa 3KOJOTMYECKUX NpoOJeM U IMyTed ux
peLICHUS;

8) amanranum K HU3MEHAKWIIMMCH YCJIOBMSM COUHAJBHON U NPHPOAHOM
cpeabl:

— MOTPEeOHOCTH BO B3aMMO/ICHCTBHUH MPU BBIIOJTHECHUH HCCIICIOBAHUN U MPOCKTOB
du3nueckoi HaMPaBICHHOCTH, OTKPBHITOCTh OTBITY W 3HAHUSIM JPYTHX;

— TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEPE3 MPAKTUUYECKYIO
NEATETbHOCTD;

— NoTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4ucie POpMYIUPOBATH
UJIEHU, TIOHATHUS, TUTIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBICHUSX;



— OCO3HaHHWE Ie(PUIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEW B 00yacTu

duzuky;

e — IUTAHUPOBAHME CBOETO PA3BUTHUS B MIPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBIABIATH B3aUMOCBSA3U MPUPOJbI, 00IIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BaHNEM (PU3HUECKUX 3HAHUIA;

e — OLEHKAa CBOMX JCHCTBUH C YYETOM BIMSAHUS Ha OKPYXKAIOIIYH Cpexny,

BO3MOXHBIX TJI0OQJIBHBIX MMOCIIEICTBHM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbrate 0CBOCHHSI MPOTrpaMMBbI 10 (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanuss y oOydawmierocss OyayT cQopMHpOBaHBI MeTampeIMeTHbIE
pe3yJbTaThl, BKIIOYAIONIUE MMO3HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHBIC JIEHCTBUS,
KOMMYHUKAaTUBHBIC  YHHUBEpPCAJIbHBIC  ydeOHBIC  JCHCTBUS,  pETYJISTUBHBIC
YHUBEPCAIbHBIC YUCOHBIC JICHCTBHUS.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JiornyecKkue NecTBUA:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU OOHEKTOB (SIBICHUN);

e YCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KIACCU(DUKAIMU, OCHOBAHMS IS
0000I1IeHNs ¥ CpaBHEHNS,

e BBIBIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHs B paccMaTpuUBaeMbIX (haKTax,
JAHHBIX U HAOIOJIEHUAX, OTHOCSIINXCS K (DU3UUYECKUM SIBIICHUSIM;

e BBIBIATh NPUUYUHHO--CICACTBEHHBIC CBSI3M TPU H3YUYCHUH (HU3HUECKHUX
SBJICHUN U TIPOIECCOB, JEJATh BBHIBOJBI C MCIOIB30BAHUEM JICIYKTUBHBIX U
WHAYKTUBHBIX yMO3aKJIIOYEHUHN, BBIIBUTaTh THUIOTE3bl O B3aUMOCBA3SIX
(bU3UYECKUX BEITUYNH;

e CaMOCTOSITEIIFHO BBIOMpATh Croco0 pemreHus ydeOHoW (U3MYECKON 3a1aun
(cpaBHEHHE  HECKOJIBKMX  BapHaHTOB  peEIIeHHs, BbIOOp  Haumbomee
MOJIXOJISAIIETO C YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBaTe/bCKue AeCTBUS !

e HCIIOJNB30BATh BOMPOCH! KaK MCCIIEOBATEIHLCKUN HHCTPYMEHT MTO3HAHMS,

e TMPOBOJUTH MO CAMOCTOSITENIPHO COCTaBJICHHOMY TUIAHY OTBIT, HECIIOXKHBIN
du3nuecKknii  SKCIIEPUMEHT, HEOOJBIIOe HCCIeOBaHUE  (PU3UIECKOTO
SIBJICHUS,

e OIIEHWBATHh HA MPUMEHUMOCTh U JJOCTOBEPHOCTH MH(OPMAITUIO, TIOTYUYECHHYIO
B XOJI€ UCCJICIOBAHUS WU DKCIIEPUMEHTA;

e CaMOCTOSITENILHO (POpMYIUPOBaTh OOOOIIECHUS U BBIBOJBI MO pPe3yjibTaTaM
MPOBEIEHHOTO HAOIIOACHUS, OTIBITA, UCCIICIOBAHNS;



MIPOTHO3UPOBATh BO3MOYKHOE JalbHENIIIee pa3BUTHE (PU3UUSCKUX ITPOIECCOB,
a TaK)Ke BBIJIBUTATh MPEIOIO0KEHUS 00 UX Pa3BUTHHU B HOBBIX YCIOBUSIX U
KOHTEKCTaX.

Pabora ¢ ungopmanmeit:

MPUMEHATh Pa3IMYHbIE METO/bl, HHCTPYMEHTBHI U 3alpOChl MPU MOUCKE U
orOope HH(OpMALUMU WIM JaHHBIX C Y4ETOM MPEMJIOKEHHONW Yy4eOHOU
dbuznyeckoi 3anauu;

aHAIM3UPOBATh, CHUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (POPM IPEACTABICHHUS,

CaMOCTOSATEJIbHO ~ BBIOMPATh  ONTHUMAIbHYIO  (OpMy  IpeAcTaBIICHUS
UHGOPMALIMK U WILTIOCTPUPOBATH PEIlIaeMble 3a/1a4l HECJIOKHBIMU CXEMaMH,
auarpaMMaMu, MHOM rpadukoil 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0J1¢ 00CYXICHHS YIeOHOTO MaTepraa, pe3yabTaToOB Ja0OPaTOPHBIX pabOT
U TPOCKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMbl H
BBICKA3bIBaTh HWJICH, HAIICJIICHHBIC HA PCIICHHWE 3aJlauyd M IOICPKaHKE
OJ1aroKeIaTeIbHOCTH OOIIEHNUS;

COIOCTAaBJISITh CBOM CYXKACHHS C CYXJICHHSAMU JPYTUX YYACTHUKOB JUANOra,
0OHapyKHUBaTh Pa3INUUC U CXOJACTBO IMO3UIIHIA;

BBIP@YKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCBMEHHBIX TCKCTaX;

MyOJIMYHO TPEJCTaBIATh PE3yJbTaThl BBIITOJHEHHOTO (DH3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIICAOBAHMS, TIPOCKTA);

NIOHMMAaTh W KMCIOJIb30BaTh MPEUMYIIESCTBA KOMAaHIHON W WHIUBUIYaIbHOM
paboThI MPU PEIICHHH KOHKPETHON (DHU3UIECKOM TPOOIICMBI;

PUHUMATH [IEJTH COBMECTHOM JIEATEILHOCTH, OPTaHU30BBIBATh JACHCTBUS 110
e OCTMDKCHHIO: PaclpeieliaTh POJIH, 00CYKJIaTh MPOIECCHl U Pe3yJIbTaThl
COBMECTHOM paboTHI, 000011aTh MHEHHUSI HECKOJIBKUX JTFOJICH;

BBITIOJIHATh CBOKO YacTh padOTHI, JOCTHras KAadeCTBEHHOTO pe3yJibTaTa IIo
CBOCMY HAIPAaBJICHUIO U KOOPJUHUPYS CBOU JCHCTBHUS C JIPYTHMHU YICHAMU
KOMAaH/IbI,

OIICHUBAaTh KauyeCTBO CBOEr0 BKJaJla B OOMMIMHA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aMMOJICHCTBHUS.

PeryisiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE 1eHCTBHS

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KH3HEHHBIX M YI€OHBIX CUTYAIIUSIX, TPEOYIOMUX IS
peuieHns pU3NUeCcKuX 3HaAHUM;

OPUEHTHUPOBATHCSA B  PA3NIMYHBIX  MOJAXOAAX  INPHUHATHS  PELUICHUU
(MHAMBUAyaJIbHOE, MPUHATHE pPEUICHUS B TPYIIE, MNPUHATUE pEUICHUN

TPYIIION);



CaMOCTOSITEJIbHO COCTAaBIIATH AJITOPUTM peIIeHHs (PU3NUECKON 3aiauu Wiu
IJlaHa HUCCJEJO0BAHMUS C YYETOM HMEIOIIMXCS PECcypcoB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATH Mpe/jiaracMble BapUaHThI PEIICHUMH;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

JaBaTh aJ€KBATHYIO OLEHKY CUTYALlMH U MPEJJIararh 1jiaH €€ N3MEHEHHUS,;
OOBSACHATh  NPUYUHBI  JOCTHRKEHUS  (HEJOCTHXKEHHUS)  PEe3yIbTaTOB
NEeSATENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJI BBIIIOJHEHHUS
(u3MUECKOro UccaeAOBaHUS WIH NMPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHMBIIMUXCS  CUTYyalluid,  yCTAHOBJIEHHBIX  OIIMOOK,  BO3HUKIIUX
TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3YJIbTAaTa LIEJIN U YCIOBUSM;

CTaBUTh ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIopa MM JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYroro;
NpHU3HABaTh CBOE MPABO HA OMIMOKY MpHU pelieHnd GU3NUecKuX 3a1ad Wi B
YTBEPKJCHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.
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NPEAMETHBIE PE3YJIBTATBI

K koHly oOyueHuss B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:
e HCIIOJB30BATh MIOHATHS: CUCTEMA OTCYETA, MATEPUAIIBHAS TOYKA, TPACKTOPHUS,
OTHOCUTEIBHOCTh ~ MEXAaHMYECKOrOo  JBWXKEHUs, jaepopmauusa  (ympyras,
IlacTUYecKas), TPEHHE, LEHTPOCTPEMUTENbHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3Ku, UEHTP TSHKECTH, A0COIOTHO TBEPAOE TENO, HEHTP TAHKECTH TBEPIOTO
TeNa, paBHOBECHE, MEXaHUYECKHEe KOJIeOaHWs M BOJHBI, 3BYK, HH(Pa3ByK U
YJIBTPA3BYK, 3JICKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U AAIIbHO3OPKOCTH, CIEKTPbl UCITYCKaHUs U TMOTJIOMICHHUS, anb(a-,
0eTa- 1 raMMa-u3Iy4eHus, U30TOIbI, IepHas YHEPTreTHKA;
e  pasznuyaTh sBICHHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSMOIMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSAMOJIMHEHHOE IBH)KEHHE, CBOOOJHOE TMaJCHUE
TE€J, PABHOMEPHOE JIBM)KEHHUE 110 OKPYKHOCTH, B3aUMOJICUCTBUE TEJl, PEAKTUBHOE
JIBUKEHUE, KoJiebaTeNbHOE JBMKEHHE  (3aTyXalollue U  BBIHYXJICHHbBIC
Koyie0aHus), pe30HaHC, BOJHOBOE JABMKEHUE, OTPAKEHUE 3BYKA, IPSIMOJIUHEHHOE
pacnpoCTpaHeHue, OTPaXEHHWE U IIPEJIOMIICHUE CBETa, II0JJHOE BHYTPEHHEE
OTpakeHHE CBETa, Pa3IOKEHUE OEJIOT0 CBETA B CIIEKTP U CIOKEHHE CIIEKTPATbHBIX
LIBETOB, JIHUCIEPCUs CBETA, E€CTECTBEHHAas pPAaJAUOAKTUBHOCTb, BO3HUKHOBEHUE
JIMHEWYATOro CIEKTpa U3JIYyYEHHsI) MO OMUCAHUIO UX XapaKTEPHBIX CBOICTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
e  pacmo3HaBaTh TNPOSBICHUE  HM3YYCHHBIX  (U3UYECKUX  SBJICHUH B
OKpyXaroieM Mupe (B ToM 4ucie (pu3ndeckue sSBICHUS B MPUPOJE: TPUIUBBI U
OTJIUBBI, ABMKEHUE TIaHEeT COMHEYHOM CUCTEMBI, PEAKTUBHOE ABUKEHUE HKUBBIX
OPraHu3MOB, BOCIIPUSTHE 3BYKOB >KMBOTHBIMH, 3EMJIETPSCEHUE, CEUCMUUYECKUE
BOJIHBI, [IyHaMH, 9X0, [IBETA T€JI, ONTUYECKUE SBJIECHUS B IPUPOJIE, ONOIOrHUYECKOEe
AeicTBUE BHUJIMMOTO, YJIbTPa(UOIETOBOIO U PEHTTEHOBCKOTO H3IYYEHHI,
€CTECTBEHHBIM paJMOaKTUBHBIM (OH, KOCMHYECKHE Jy4H, paJAHMOaKTUBHOE
W3JIy4CHUE MPUPOAHBIX MHUHEPAIOB, JACUCTBUE PATUOAKTUBHBIX HW3JIyYCHUH Ha
OpraHu3M 4YeJlOBEKa), IPU 3TOM NEPEBOAUTH NMPAKTHYECKYIO 33/1ady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHUN;
e  ONHCHIBATh M3YYCHHbIE CBOMCTBA Tel U (PU3MUYECKUE SBICHUS, UCTOIB3YS
¢usnyeckne BENUYMHBI (CPeAHSsI M MIHOBEHHAs CKOPOCTh Tela IpH
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IEPEMELIEHNE, IIyTh, YIJIOBas CKOPOCTb,
CUJIa TPEHUS, CUJIa YIPYTOCTH, CUJa TSHXKECTHU, YCKOPEHHE CBOOOJIHOTO MaJeHUs,
BEC Te€Jla, UMITYJIbC TeJa, UMITYJIbC CHJIbI, MEXaHH4YecKas paboTa M MOIIHOCTb,
IIOTCHIMAJIbHAST JHEPrus Tejld, MOMHATOIO HAJX TNOBEPXHOCTBIO  3EMIIH,
MOTEHIIMATbHAS SHEPrUsl CXKATOW NPYKUHBI, KUHETHUYECKAS SHEPrUsl, IOJIHAA



MEXaHU4YEeCKasi SHEPTUs, MEPUO U 4acToTa KoueOaHu, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHUS CPEAbl), MpU
ONMHMCAHUM MPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICI MCHOJIb3YEMbIX BEJIUYUH,
000O3HAaYeHUsT W E€OUHULBl (PU3NYECKUX BEIUYMH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY C IPYTUMHU BEIUYUHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKHUX BEIUYHH;

e XapakTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBIEHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHMS SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHLIUII
CYNEpHo3ULMHA CHWJI, NPUHLMI OTHOCUTEIbHOCTH ['anmuiesi, 3akoHbl HbroTOHAa,
3aKOH COXPAHEHMsI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U TIPEIOMIICHHSI CBETA, 3aKOHbI
COXpAaHEHMS 3apsS0BOTO M MAacCOBOI'O YUCEN MPHU AJIEPHBIX PEAKIHUSIX, IPU 3TOM
JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMCHIBATH €0 MAaTEMaTUYECKOEe
BBIPAYKEHUE;

e OOBACHATH (hU3MYECKHE MPOLECCHl M CBOMCTBA Tell, B TOM 4YHCIE€ U B
KOHTEKCTE CHUTYyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
PUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JTOTHYECKUX I1aroB
c omopoi Ha 2-3 H3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SIBICHHUH, (PU3NUYECKUX
3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e  pemaTh pacu€THbIC 33/1aud (OMUpAIOIIUECs Ha CUCTEMY U3 2—3 ypaBHEHHUN),
UCTOJIb3YsI 3aKOHBI ¥ (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHE BEJIMUUHBI: HA OCHOBE
aHaJIM3a yCJIOBUS 3aJa4y 3aIIMChIBaTh KPATKOE yCIOBUE, BBIABISATH HEJIOCTAOLINE
WM KU30bITOYHBIE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE IS
pElIeHMs], MPOBOAUTH PAacyéThl M OLEHHUBATh PEATMCTHUYHOCTDH IIOJIYyYEHHOTO
3Ha4YeHUs] PU3NUYECKON BEIUUUHBI,

e  pacmo3HaBaTh MpOOJEMBbI, KOTOPblE MOXXHO pPEIIUTh MpPU [TOMOIIU
(¢u3nyeckux METOJ0B, MCHONb3ys OINUCAaHUE MCCICAOBAaHUS, BBIICIATH
IPOBEPSAEMOE MPEIIIOJIOKEHUE, OLIEHUBATh IIPaBUIBHOCTh MOPs/IKa MPOBEACHUS
HCCIICZIOBAHNUS, J1€1aTh BBIBOJIbI, HHTEPIPETUPOBATh PE3YIbTaThl HAOJIIOIEHUN U
OIIBITOB;

e  IPOBOAUTH OMBITHI O HAOIIOACHUIO PUZNUYECKUX SIBICHUN WU (PU3HUECKUX
CBOICTB TeJ (M3y4eHue BTOpPOro 3akoHa HblO0TOHA, 3aK0OHA COXpaHEHUs SHEPruH,
3aBHCUMOCTh IEpHoja KOoJeOaHUN MPYKMHHOTO MasiTHUKa OT MacChl Ipy3a U
KECTKOCTH MPYKUHBl W HE3aBUCHMOCTb OT AaMIUIATYAbl MaJIbIX KOJIEOAaHMI,
IIPSIMOJINHEWHOE PacCIpOCTPAHEHUE CBETA, Pas3yIoKEHUE OeIoro CBeTa B CHEKTP,
W3Y4YEHUE CBOMCTB M300pAKEHHUS B IUIOCKOM 3€pKajle M CBOWCTB M300pa)K€HUs
npeaMera B coOuparomieil JuH3e, HaOMIoJeHUE CIUIOIIHBIX M JIMHEHYaThIX
CHEKTPOB H3JyUEHHUs): CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 HU30BITOYHOTO
Habopa 000pyI0BaHUs, OMIMCHIBAThH XOJ OTBITA U €r0 Pe3yNbTaThl, POPMYITUPOBATH
BBIBOJIBL;

e  MPOBOJUTH NPU HEOOXOAMMOCTU CEPHUI0 MPSAMBIX HW3MEPEHU, OINpeaesss
cpeaHee 3HauYCHHUE U3MEpsieMON BeIMUMHbI ((POKYCHOE pacCTOsIHUE coOuparomieit
JIMH3bI), 000CHOBBIBATH BHIOOP CIIOc00a n3MepeHus (M3MEepUTEIHLHOTO Mpudopa);



e  TMPOBOJUTH HCCIECJOBAHUE 3aBUCUMOCTEH (U3MUYECKUX BEIMYHUH C
MCIIOJIb30BAaHUEM MPSMBIX HM3MEpPEHUH (3aBUCUMOCTb NYTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HadyallbHOM CKOPOCTH, Mepuojaa KosieOaHui
MaTeMaTUYeCKOTr0 MasiTHUKA OT IJIMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHUs CBETa
OT yIJla MaJeHUd M YIJIa MPEJOMIICHUs OT yria MaJeHus): IJIaHUPOBAThH
UCCJIEeI0BAHNUE, CAMOCTOSATEIBHO COOUPAaTh YCTAaHOBKY, (PUKCUPOBATH PE3YNIbTATHI
MOJIY4YeHHOW 3aBHCHUMOCTU (PU3WYECKUX BEJIMYMH B BHUJIE TaOMUI U TpaduKoB,
JIeNaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIEI0BAHMUS;

e  MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUUH (CPEIHSA CKOPOCTh
U YCKOpPEHHE Tela MpH PaBHOYCKOPEHHOM JIBUJKEHUHU, YCKOPEHHE CBOOOJIHOIO
najeHus, KECTKOCTb NPYXKUHBI, KOIPPUIMEHT TPEHHS  CKOJIBKECHHUS,
MexaHuueckas paboTa M MOIIHOCTb, YacToTa M TMEpUoja  KoJeOaHHi
MaTEMaTUYECKOT0 U MPY>KUHHOTO MAasiTHUKOB, ONTHYECKas CUjia coOMparomieu
JUH3bI,  PaJMOAaKTUBHBIM  (OH):  IUIAHUPOBATH  HM3MEPEHUs, COOUpPATH
HKCIIEPUMEHTAIbHYI0  YCTAaHOBKY M  BBIIOJHATH  W3MEPEHMs,  CIeAys
NPEJIO)KEHHON MHCTPYKIUHU, BBIYUCISATH 3HAYCHUE BEJIMYMHBI U aHAJIU3UPOBATH
MOJIYYEHHBIE PE3YJIbTAThI C YUYETOM 3aJaHHON MOTPEITHOCTH U3MEPEHHIA;

e coOmopaTh mpaBUiIa TEXHUKU O€30MAaCHOCTH MpHU padoTe ¢ JadopaTOpPHBIM
o0opy10BaHUEM;

e  paznuMyaTh OCHOBHBIE TMPU3HAKU M3YUYCHHBIX (DUIUUECKUX MOJIEIIECH:
MaTepHalibHas TOYKa, aOCOTIOTHO TBEPIOE TEI0, TOUCYHBIM HCTOYHUK CBETA, YU,
TOHKAsl JIMH3a, IUTAHETapHasi MOJEJNIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO SI/Ipa;

e XapakTepW30BaTh NPUHIMMBI  JACHCTBUS  U3YYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOPON Ha UX OMUCAHUS (B TOM YHCIE: CIUIIOMETD,
JATYUKH TOJIOKEHUSI, PACCTOSIHUS M YCKOPEHUS, paKeTa, 9X0JI0T, OUKH, IIEPUCKOII,
doToamnmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKON, JJAO3UMETp, Kamepa
Bunibcona), wucmonp3ys 3HaHMS O CBOMCTBax (DM3WYECKUX SBICHUH U
HeoOXxoauMble (PU3UIECKHIE 3aKOHOMEPHOCTH;

e  HCMOJb30BAaTh CXEMbl M CXEMATHYHBIC PUCYHKH M3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIbHBIX MPHUOOPOB M TEXHOJOTUYECKUX MPOLECCOB INpHU
pELICHNHN Y4YEOHO--IIPAKTUYECKUX 3a]a4, ONTUYECKHE CXEMBI I IOCTPOEHUs
M300paKEHUI B IJIOCKOM 3€pKajie U cOOUparolei JINH3E;

e TMPUBOAUTH MPHUMEPHI (HAXOAUTH HHPOPMAIUIO O IPUMEPAX) MPAKTHIECKOTO
HCIOJb30BaHUs (PU3MUECKUX 3HAHUM B MOBCEIHEBHOM XHU3HU IS 0OecreueHus
0e30macHOCTH TpU OOpaIleHUH ¢ MPUOOpaMU M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpAaHEHHUSI 370pOBbS U COOJIOJEHUS HOPM HKOJOIMYECKOrO IOBEICHHS B
OKPY’KAIOIIEH CPEAE;

e OCYHIECTBISATH MOUCK MH(pOpMaLuu GU3NIECKOro coaepxanus B UnTepHere,
CaMOCTOSATEIBHO (POPMYIUPYs MOMCKOBBIN 3aIIpOC, HAXOJAUTh IyTH ONPEAEICHUS
JOCTOBEPHOCTH MOJYYEHHON MH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAHUU U
JIOTIOTHUTEIBHBIX HCTOYHUKOB;



e  HCHOJb30BaTh NPHU BBINOJHEHUU YYEOHBIX 3aJlaHU HAYyYHO--TIONYJISPHYIO
JUTEPATypy (PU3NYECKOTO COAEpk aHUs, CIIPAaBOUHbIE MaTEpHAalIbl, PECYPChl CETU
WuTepHer, Biaaerh NpUEéMaMU KOHCIIEKTUPOBAHMS TEKCTa, NpeoOpa3zoBaHUs
nH(pOopMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

e  CO3/1aBaThb COOCTBEHHbIE NMHCBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpMAIMU U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOr0 COACpKaHUs, MyOIMYHO
MPEACTABIATh PE3YIABTATHl NMPOEKTHON WJIA HCCIEAOBATENBCKOU AEATEIBHOCTH,
IIPY 3TOM T'PaMOTHO UCIIOIb30BATh N3YUEHHBIN IOHATUIHBIN anmapaT u3y4aeMoro
pasznena (UMK W CONPOBOXKIATh BBICTYIUIEHHE IMpPE3€HTalUed C Yy4ETOM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

11O ®PU3HUKE 9 KJIACC

3 yaca B Hegearo- 102 yu.

No [ara Kou- | [Ipumeuanue
Tema ypoxka BO
4acoB
IJ1aH ¢dakr
I MEXAHMWYECKHUE SIBJIEHUS (40 4.)
Mexanunueckoe qBHKeHHe U c1ocoObl ero onucanus (10 4.)

1 Mexanndeckoe aBuxkeHne. MarepuanbHas 1
touka. CucreMa oTcyera.

2 PaBHOMEpPHOE TPAMOIMHENHOE IBUKEHHUE. 1
HepaBHOMepHOE NPSIMOJIMHENHOE IBUKEHUE.

3 CpenHsisi ¥ MTHOBEHHAsI CKOPOCTB TeJla TPH 1
HEPaBHOMEPHOM JIBHKEHHUH.

4 Pemenne 3amau 1

5 VYckopenue. PaBHOyckOpeHHOE 1
NPSIMOJIMHEHOE JIBIKEHUE.

6 JIab. padora Nel «Onpenesnenue yckopenusi | 1
TeJia PU PABHOYCKOPEHHOM JIBHKEHHH 110
HAKJIOHHOM INIOCKOCTH»

7 CBoOoguoe magenue . OneiTe! [ annes. 1
Pemenue 3agau

8 PaBHOMepHOE ABHKEHHE IO OKPY>KHOCTH. 1
[lepuon 1 yactoTta oOpareHus

9 Jlunelinas u yriaoBasi CKOPOCTH. 1
[lenTpocTpeMuTenbHOe yckopeHue. Perenne
3a/1ad.

10 KonTpoabHasi paora Nel mo Teme 1
«MexaHunyeckoe IBH:KEHUE»

B3aumoneiictBue Tei. (20 4.)

11 Anamus K.P. I1epBeiit 3akon HproToHa. 1

12 Bropoii 3akon HeroToHa 1

13 Pemenue 3amau 1

14 Tperwuii 3akon HeroToHa 1

15 [IpuHIMI cynepno3uu CHIl 1

16 Cuna ynpyroctu. 3akoH ['yka 1

17 JIad. pa6ora Ne2 «Onpenenenue :xkecrkoctn | 1
NPYKUHBD)

18 Pemenne 3amau 1

19 Cuna TpeHus: cuiia TpeHUs CKOJIbKEHNS, 1
MIOKOSI, IPYTHe BUJBI TPCHHUS

20 JIa6. pabora Ne3 «Onpenenenue 1
K0Y()(PHIHEHTA TPEHHUS CKOJIbKCHU»

21 Pemenne 3agau no teme "3akonbl HeloToHA. 1

Cuna ynpyroctu. Cuna tpeHus”




22 Cuna TsKEeCTH M 3aKOH BCEMUPHOTO 1
TATOTEHHS. Y CKOPEHHE CBOOOIHOTO MaJICHUS

23 Ypoxk-koHpepenuus "/IBukeHUe TE1 BOKPYT 1
rpaBUTalMOHHOTO LeHTpa (CosiHeuHast
cucrema). ["amakTuku"

24 Pemrenue 3amau no teme "Cuiia TSDKECTH U 1
3aKOH BCEMHUPHOTO TAroTeHus"

25 [lepBas xocmuueckas ckopocts. HeBecomocts | 1
U TIeperpy3Ku

26 PaBHOBecue MaTepuaIbHON TOUKH. 1
AOcomoTHO TBEpIOE Teno. PaBHOBecHe
TBEPJOTO TeNA C 3aKPEIUIEHHOW OCBIO
BpaIICHUS

27 MowmenT cunsl. LleHTp TsKecTH 1

28 Pemenue 3a1a4d o Teme "MOMEHT CHITBL. 1
Hentp Tsixectn"

29 [ToaroroBka Kk KOHTPOJIBHOM padoTe Mo Teme « | 1
B3anmoneiicteue tem»

30 KonTpoabHas padora Ne2 nmo teme 1
«B3aumoaeicTBue TED)

3akonbl coxpaneHus (10 4.)

31 Anamu3 K.P. Umnynec tena. 3menenue 1
AMITYJIbCa. VIMITYITbC CHITBI

32 3aK0oH COXpaHEHUS UMITYJIbCa 1

33 Pemenne 3a1a4 Ha 3aKOH COXPaHECHUSI 1
UMITyJIbCca

34 VYpoxk-koupepennus "PeakTuBHOE nBMKEHHUE B | 1
MPUPOJE U TEXHUKE"

35 Mexanudeckas paboTa U MOIITHOCTh 1

36 PaboTa cuibl TSHKECTH, YOIPYTOCTH, TPEHUS 1

37 CBs13b 2HEpruu U padoThel. [loTeHIMabHAS 1
sHeprusi. Kunetnueckas sueprusi. Teopema o
KUHETUYECKOM SHEPTUU

38 3aK0H COXpaHEHUs SHEPTUU B MEXaHUKE. 1
Pemenue 3amau.

39 Jlaboparopnasi padora Ned«3yueHue 1
3aKOHA COXPAHEHUSI SHEPT UM

40 KontpoabHnas padora Ne3 mo reme 1
«3aKOHBI COXpAHEHUSD)

1 MEXAHUYECKHUE KOJIEBAHUSA U BOJIHBI (15 4.)
Mexanuyeckue koJsedanus (7 4.)

41 Anamus K.P. KonebarensHoe IBMKEHHE U 1
€r0 XapaKTEePUCTUKH

42 3aryxaromiue konebaHus. BeIHyXIeHHBIE 1
Kosebanus. PezoHanc

43 MatemaTHuuecKnii ¥ NPYKMHHBIN MasiTHUKA 1

44 Ypok-uccienoBanue «3aBUCUMOCTh Tiepuoaa | 1
KOJIe0aHUM OT )KECTKOCTH MPY>KUHBI K MaCChI
rpy3a»

45 [IpeBpaienue 3HEprun pU MEXaHUYECKUX 1

KOJIEOaHUIX




46

Jlaboparopnas padoraNe5 «Omnpenenenue
YaCTOTHI U IEPHOJIA

47

JlaGopaTopnas padora Ne6 «IIpoBepka
HE3aBUCUMOCTH IepHoa Kojebanuil rpysa,
[10/IBELIEHHOTO K HUTHU, OT Macchl Ipy3a»

Mexanu

yecKue BOJIHbI. 3BYK (8 4.)

48

Mexaunueckue BosHbl. CBOWCTBA
MeXaHU4eCKuX BOJIH. [IpooibHbIE 1
MIOTIEPEYHBIE BOJHBI

49

Ypok-koH(pepeHus "MexaHn4ecKie BOJIHBI B
TBEpOM Tee. CelicMudyecKkre BOJTHBI"

50

3Byk. PacipocTpanenne u oTpaxxeHue 3ByKa

51

VYpox-uccnenosanue "Habmronenune
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHUECKHI PE30HAHC

53

VYpoxk-koHpepennus "YapTpa3Byk u
nH(pa3ByK B IPUPOJIE U TEXHUKE"

54

[ToaroToBka Kk KOHTPOJILHOM paboTe MO TeMe
«Mexannueckue KojieOaHus U BOJIHBI»

55

KonTtpoabHas padora Ned4 o reme
«MexaHnueckue KoJje0anusa 1 BOJIHLI"

JIEKTPOMAI'HUTHOE ITOJIE ( 6 4.)

56

Anamm3 K.P. DnexrpoMariutHoe nos’e.
DNEeKTPOMarHUTHbIE BOJHBI

57

CBONCTBA AJIEKTPOMArHUTHBIX BOJIH

58

VYpoxk-koudepennus "[lkana
3JICKTPOMArHUTHBIX BOJIH. Mcrionp30Banme
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H"

59

VYpok-uccnenoanue "M3yueHne CBOUCTB
AJIEKTPOMATrHUTHBIX BOJIH C TOMOIIIBIO
MOOMIBHOTO TenedoHa"

60

Pemenne 3a/la4 Ha OIIPCACIICHUC YaCTOTHI U
JJINHBI BHGKT”pOMaFHHTHOﬁ BOJIHBI

61

DnekTpoMarHuTHas mpupoja cera. CKopocTb
cBeTa. BoHOBEIE CBOMICTBA CBETA

V.

CBETOBBIE ABJIEHUA (15 4.)

3aKO0HBI

pacnpocTpanenusi ceera (6 4.)

62

Hcrounnku cBera. [IpamonuHeiiHoe
pacnpoctpaHeHue cera. 3atmenus CosHua u
JlyHb1

63

3akoH oTpaxeHHs cBeTa. 3epkana. Pemenue
3a/1a4 Ha TPUMEHEHHUE 3aKOHA OTPAKECHUS
CBETa

64

HpeHOMHeHI/Ie cBeTa. 3aKoH IMPECIOMJICHUA
CBCTa

65

ITonHoe BHYTPCHHCC OTPaXCHUC CBCTA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHECTO
OTPAKCHUS B OIITUYCCKUX CBETOBOJIAX

66

JlaGopaTopnasi paboraNe7 "VccinenoBanue
3aBUCUMOCTH YIJIa IPEJOMIIEHUS CBETOBOTIO
Jdyda OT yIJla NaJeHUs Ha IpaHule "BO3IyX-

nn

CTCKJIO




67 VYpoxk-koudepenuus "McnonszoBanue 1
MOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

JInn3bl U onTu4eckue npuoopsl (6 4.)

68 Jluna3zel. OnTudeckasl Cuia JIMH3BI 1

69 ITocTpoenne n3o6paskeHuil B TMH3aX 1

70 Jlaboparopnas padoraNe8 "Omnpenenenne 1
(OKYCHOTO PACCTOSTHUS i ONTHYCCKOHN CHIIBI
cobuparomei JuH3b1"

71 Ypok-koHpepermnus "Ontudeckue TuH30BbIC | 1
npuOops!"

72 I'ma3 xak ontuueckas cucrema. 3peHue 1

73 VYpoxk-konpepennus "edextsr 3penus. Kak 1
COXPaHUTH 3peHue"

Pa3zsio:xkenue 6esioro ceera B cnekTp (3 4.)

74 Paznoxenue 6enoro csera B criektp. OnbiTel | 1
Herotona. CiioxeHue CrieKTpaIbHbBIX I[BETOB.
Hucnepcus ceera. UnTepdepeHIusi.
Judpaxmus

75 JlabopaTropnasi padoraNe9 "OnbIThl MO 1
Pa3IoKEHUI0 OEeNIoro CBEeTa B CIIEKTP U
BOCIPUSTHIO 1[BETA TIPEIMETOB MPH HX
Ha0JII0JIEHNH Yepe3 1[BETOBbIE QUILTPHI"

76 KonTpoabHasi pa6ora Ne5 mo treme 1
«CBeToBbIE SIBJICHHS

V. KBAHTOBBIE SIBJIEHUSA (17 4.)
Hcnyckanue u norJiomenue ceera aromom (4 4.)

7 Anamuz K.P. Onbiter Pesepdopna u 1
IUTaHEeTapHasi MOJIeNIb aTOMa

78 [Toctynater bopa. Mozaens atoma bopa 1

79 Hcnyckanue u MorJIONIeHUE CBETAa aTOMOM. 1

KBautbl. JIuHeyaTbie CIEKTPBI

80 VYpoxk-nipaktukym "HaOmroneHune cieKTpoB 1
ucmyckanus"
CtpoeHue aTOMHOTO0 siapa (6 4.)

81 PagmoakTuBHOCTE M €€ BUIBI 1

82 Crpoenue atomHoro siapa. Hykinonnas 1
MOJIeTIh

83 PannoaktuBHBIC npeBpamieHus. M30Tomnsl 1

84 Pemenue 3amay no treme: "PagnoakTuBHbIE 1

npeBpaiieHus"

85 [Tepuon nonmypacnana 1

86 VYpoxk-koHpepenuus "PagroakTHBHbIE 1
U3ITy4eHHs B IPUPOJIE, MEIUIIMHE, TEXHHUKE"
SAnepubie peaknum (7 4.)

87 SAnepHble peakuy. 3aKOHbI COXPAaHEHUS 1
3apsI0BOTO U MAaCCOBOTO YHCET

88 OHeprus cBs3M aTOMHBIX a1ep. CBsa3bp macesl | 1
Y DHEPTUH

89 Pemenue 3agau o teme "SAnepusie peakuuu" | 1

90 Peakuuu cuHTEe3a M AE€NEHUSA SA1ED. 1

Wcrounnku sHeprun CosHa v 3BE311




91 Ypok-koHpepenmus "SnepHast sHepreTuka.
JleficTBHS palMOAKTUBHBIX U31y4€HUN Ha
YKUBbIE OPraHUu3Mbl"

92 [ToaroToBka K KOHTPOJILHOM paboTe mo Teme "
KBanToBrbie sBieHUs"

93 KonTpoabnas padora Ne6 mo teme
«KBaHTOBbBIE SIBJICHUSI»

VI. MOBTOPUTEJbHO-OBOBIIAIOIIMNA MOJIYJIb (9 u.)

94 [ToBTOpenue, 06o0IIEHNE TTO KYpCY
"B3aumopeiictBue Ten"

95 [ToBTOpenue, 0600meHne. Pemmenne

PACUCTHBIX U KAYCCTBCHHLBIX 3a1a4 110 TCME
"TemnoBsIe MpoIecch”

96 [ToBTOpenue, 0600meHNE. Pemienne
pacYeTHBIX U KAYECTBCHHBIX 33J1a4 110 TEME
"KIIJI TermoBbIX qBUTATENCH"

97 [ToBTOpenue, 0600meHNE. Pemienne
PACUCTHBIX U KAYCCTBCHHBIX 3aJa4 110 TCME
"KIIJI snexTpoycTaHOBOK"

98 [ToBTOpEHUE, 0000IIeHNE TIO KYpCY
"CBeTOBBIE SIBJICHHS"

99 [ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu
110 TeMe ""3aKOHBI COXpaHEHUsI B MEXaHUKe"

100 [ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu
no reme "KBaHToBas u snepHas pusuka'

101 KonTtposbHas padora Ne7

3a Kypc 9 kiaacca

102 HToroBsiii ypok 3a Kypc 9 knacca




