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HOACHUTEJIBHAA 3AIIMCKA

ApnantupoBaHHas pabodas mporpamma Mo (U3MKE Ha YPOBHE OCHOBHOTO
oOmiero o0pa3oBaHMUs COCTABJIEHa HAa OCHOBE IMOJOXEHUH U TpeOOBaHUM K
pe3yibTaTaM OCBOEHUsST Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTesbHOMN
nporpammsl, npeacraBieHHblx B PI'OC OO0, a taxxke ¢ yuérom ¢enepanbHON
paboueil mnporpammbl BocnuTaHud W KoHuenuuu mnpenogaBaHus y4yeOHOTO
npeamera «DPusukar.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOyYarolMXcs M OPraHu3aluio HU3yYeHUs
(Gu3MKK Ha JESITEeNIbHOCTHOW OCHOBe. B mporpamme mo ¢(u3uke yduThIBalOTCA
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUIAHUPYEMbIM JTUYHOCTHBIM U METAlPEJAMETHBIM pe3ybTaTaM 00yUYeHHs, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeeieHre yueOHoro Marepraia
no rogam o0yyeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs IMPEIMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUaroIInXcs.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

Oduzrka SBISETCS  CHUCTEMOOOpA3yIOIIMM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (DU3NYECKHEe 3aKOHBI JIEKAT B OCHOBE MIPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTPOHOMHEH | (PU3HYECKOMN
reorpadguei, BHOCUT BKJAJ B €CTECTBEHHO-HAyYyHYIO KapTUHY MHUDpA,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIOUMMHU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIC/IOBAHMUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAY4YHBIE
JIOKa3aTeIbCTBA JJIsl TTOJTYUEHHUS BBIBOIOB.

enn wu3ydenuss ¢GU3MKA HAa YPOBHE OCHOBHOTO 0OIIEro 0O0pa3oBaHUSA
onpenenenbl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®Pusukay B



oOpa3oBaTenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmux
OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienust Poccuiickoin @enepanuu (MpoToKosa OT 3
nexadps 2019 r. Ne I1K-48H).

eaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJC MO3HAHUS U (POpMUPOBaHUE
UCCIICIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHNUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TIPEICTABICHUNA O POJIM (U3MKHU IS Pa3BUTHS JPYTHX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeneH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOTIO
O6I_HGFO 06pa30BaHI/IH oOecrnieunBaeTCs pCIICHUEM CIICAYIOIUX 3a1aY.

NpHOOpPETeHHEe 3HAHWM O JINCKPETHOM CTPOCHWUM  BEIIECTBa, O
MEXaHHYECKHX, TEIUIOBBIX, JJICKTPUYCCKUX, MAarHUTHBIX M KBaHTOBBIX
SIBJICHUSAX;

IPHOOPETCHHE YMEHHUI OIUCHIBATH U OOBSICHATH (DU3MUCCKHE SBICHUS C
UCII0JIb30BAHUEM TIOJyYCHHBIX 3HAHUH;

OCBOCHHME METOJIOB PpCIICHUS NPOCTECHUIIUX PACUETHBIX 3ajJad ¢
UCII0JIb30BaHHEM bU3MIECKUX MOJICIICH, TBOPYECKHUX U
IIPAKTUKO-OPUECHTHPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUW HAOII01aTh MPUPOIHBIC SBICHUS U BHITIOIHATH OTBITHI,
nabopaTtopHble  PabOTBl M AIKCIIEPUMEHTAJIbHBIE HCCIICIOBAHHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHboOpMaIrueln GU3NIECKOro COACpKaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu mpodeccrHoHambHON NeATeTbHOCTH, CBI3aHHBIMH
C (Gu3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HefieNi0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heneo).



[Ipennaraemslii B mporpaMMe no (U3HKE MepevyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAeIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PA0OT M ONBITOB C YYETOM HWHIUMBUIAYAIbHBIX OCOOEHHOCTEN
oOy4aromuxcs, CUCKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOIO YK3aMEHA 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
9 KITIACC

Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe JABWKeHHME. MarepuanbHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHWYECKOIO JBHXKEHHs. PaBHOMEpHOE NpAMOJIMHENHOE
nBrkeHne. HepaBHOMepHOEe mpsiMosinHEHOEe nBHKeHHE. CpenHsss 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckOpeHHOe mpsAMOJuHeWHoe JBuxkeHue. CB0oOOIHOE
nagenue. OnsiTel ['anumes.

PaBHOMepHOE ABMkKEHHE MO OKPY>KHOCTH. Ilepron m yactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENBbHOE YCKOPEHUE.

ITepseiit 3axkoH HeroTtona. Bropont 3axkoH HeroroHa. Tperuii 3akoH HproTroHa.
[TpuHUHMI CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Chiia TPEHHUS CKOJIbKEHUs, CUja
TPEHUSI TTOKOS, IPYTUE€ BUIbI TPCHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpeHHEe CBOOOIHOTO
nageHud. J[Bmxkenue mianer BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomocTs u neperpysKu.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teio. PaBHOBecue
TBEPIOTO TeJa C 3aKPETUIEHHON OChIO BpaleHus. MomeHT cubl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHnenue umiynbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBH>KEHUE.

Mexannueckass pabora WM MOITHOCTh. PabGoTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padbotel. [loTeHIManbHas SHEPTUs Teia, MOJIHIATOrO Haj
MTOBEPXHOCTHIO 3eMJIH. [loTeHIIMaIbHAs SHEPIrUs CKATOW NPYKUHBI. KuHeTnueckas
sHeprus. TeopeMa 0 KMHETUYECKOM IHEPTUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPTHH.

Jemoncmpauuu.
1. HaOmroneHre MeXaHUYECKOTO JBMXKCHUS TeJla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHHME MyTel W TPACKTOPHUI NBWXXEHUS OAHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.

N3Mepenune CKOpoCTH U YCKOPEHUS MPSIMOITUHEUHOTO JIBUKEHHS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBrkeHHs Tela 0 OKPY>KHOCTH.

HabGmronenrne MexaHU4eCKuX SBICHUM, TPOUCXOSIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JIBM)KCHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3uku.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JCUCTBYIOIIEH Ha HETO
CHJIBL.

HaGmronenue paBeHCcTBa CHII TPU B3aUMOJEHCTBUU TET.

N3meHeHne Beca Tena npu yCKOPEHHOM JBHKECHHM.

ITepenaya umitynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoGpazoBaHus SHEPTUU NIPU B3AUMOJIEUCTBUHU TeEl.

CoxpaHeHne UMIyJIbca PU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOICHCTBUM.
HaGnionenre peakTUBHOTO JIBHXKEHHUS.

CoxpaHeHre MeXaHUYEeCKOM HEepruu Npu CBOOOIHOM NaJACHHUH.
CoxpaHeHne MEXaHMYECKON SHEPTUH NIPU ABWKEHHUH TeEJIa MOJI IEUCTBUEM
PY>KUHBI.

Jlabopamopnuvie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBUYKCHUS TIIApUKa WA TEICHKKH.

OnpeneneHue CpeaHEd CKOPOCTU CKOJBXKEHMsSI OpycKa WM JIBHKCHUS
IIapyKa 1Mo HaKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tejla TPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOMW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka ruMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTU IYTH OTHOCSTCS KakK psjJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTA CHJIBI TPEHHS CKOJBKEHHS OT CHJIBI
HOPMAJILHOTO JIaBJICHMUS.

Omnpenenenue kKodphUIIMEHTA TPEHUS CKOJBXKEHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIKCHUM Teja
10 TOPU30HTAJIbHON MTOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TMpU TOABEME TIpy3a C
UCIIOJIb30BaHUEM HETIOJIBIKHOTO Y TTOJIBHYKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUs SHEPTHUU.

Pazagen 9. Mexanuueckue Koj1e0aHUs U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TIEpUOI,
4acToTa, aMIUIATYy1a. MaTtemMaThuuecKuili U NpyKUHHbIA MasTHUKU. [IpeBpaimienue
SHEPIUM NpH KOJIeOATETIBHOM JIBUKEHUU.

3aryxaromue  KojeOaHus.  BeIHyxkIeHHble  KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoJIHBL. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomosibHbie U



NornepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
Mexannyeckue BOJIHBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkoCTh 3BykKa M BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenne konebGaHuil Ten MOJ JEUCTBUEM CHJIBI TSKECTH WU CHUIIBI
yIPYTrOCTH.
HaGmonenue kosne6anuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGmonenrie BIHYXICHHBIX KOJI€OAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEUYHBIX BOJH (Ha MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnuvie padbomot u onvimot.
1. OmpeneneHue YacTOThl M TEpHojia KoJieOaHWM MaTeMaTUYeCKOro

MasTHHUKA.
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2. OmnpenesieHre 4acTOTHI U IEpHO/1a KOJIeOaHUH TPY>KMHHOTO MasTHHKA.
3. HccrnenoBanue 3aBUCMMOCTH Teproa KojaeOaHuW MOABEHIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH TMEPHOJIa KOJI€OaHUN TIPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHoJa KoieOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPUPYIOLIME  3aBUCHMOCTh  Iepuojaa  KosieOaHuii
IPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3mepeHne ycKopeHusi CBOOOIHOTO MaCHUSI.
Pa3zpnen 10. Di1eKTpOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DONEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHele  BOdHBL.  CBoiicTBa
ANEKTPOMArHuTHhIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.
DOnekTpoMarHutHas npupoaa cera. CkopocTh cBeTa. BomHOBBIE cBoOiCTBa
CBETA.
Jemoncmpauuu.
1. CBolcTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBaA CBETA.
Jlabopamopnwie padbomot u onvimot.
1. M3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOILIBIO MOOWIBHOIO
TenedoHa.
Pa3gea 11. CBeToBbBIE SIBJICHHS.



JlyueBas  Mmopmenbs  cBera.  Mcroynukum — cBera.  lIpsaMonuHeinHoe
pacnpoctpanenue ceta. 3atMmeHust Coinnina u Jlynsl. Otpaxkenue cpeta. [lnockoe
3€pKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenue cBera. 3akoH TmpenomieHUs cBera. [lomHoe BHyTpeHHEe
OTpakeHue cBera. VCnonb30BaHHE TIOJHOTO BHYTPEHHETO OTPaXEHHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon onayuedr B guH3e. OnTuueckas cucrtema (Qortoamnmapara,
MHKpPOCKONAa M Telieckoma. [7a3 Kak onThdeckass cuctema. bianm3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAmMonHEHHOE pacpoCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBeTa.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparoiiei JuH3e.

XoJ Jiyueu B pacCEeHBaroIIeH JIMH3E.

[Tony4yenue nzo0paxeHnt ¢ TOMOIIBIO JHH3.

[Tpuniun peictBus ¢oToarnmapata, MUKPOCKONA U TEJIECKOIA.

10. Monenb riasa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPa)KEHUsI CBETOBOIO Jiydya OT yrjia

NaJCHUs.

2. W3yuenue xapakTepuCTUK U300paXKEHUS MIPEIMETa B INIOCKOM 3epKale.

3. HccnemoBanue 3aBUCUMOCTH yrja IIPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
[IaJICHUS] HA TPAHULE «BO31YX—CTEKIIO».

4. Tlomyuenune N300pakeHUI ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI cOOMparomieit
JIUH3BL.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmbBITHI TIO BOCTPUATHIO IBETA MPEAMETOB NPH WX HAOIIOJICHUU dYepe3
I[BETOBBIC (PMIIHTPHI.

Pa3gea 12. KBaHTOBBIE SIBJICHHS.

Onbitel Pesepdopna u muanerapnas mojens aroma. Moxens atoma bopa.
Hcnyckanue u nornomeHrne ceera atomoM. KBaHThl. JInHEHYaThIE CIEKTPHI.
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PannoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHus. CTpoeHue aTOMHOTO
anapa. HyxkimoHnas wmoaens aromHoro sapa. HMsoromel. PaauoaxtuBHBIE
npespanieHus. [lepuon nomypacmnana aTOMHBIX SIEP.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3aps0BOTO M MACCOBOTO YMCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M 3HEpruu. Peakunu cuHTE3a H
nenenus anep. Mcrounukn sueprun CoJtHIa U 3BE3.

SnepHas sHepretuka. JeWCTBHUs paaUMOAKTUBHBIX HW3JIyYEHUN Ha JKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CnekTpbl U3NyYEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3JInyHbIX I'a30B.

3. CnekTtp Bopopoa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpaunus uznyyeHus NpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3TyUYEHUSI.

2. HccinenoBaHue TPEKOB: M3MEPEHUE DSHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIHLHO-00001IIAKO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MIAIONUN MOAY/Ib MIPEAHA3HAYECH /I CUCTEMAaTU3aINH
U 0000IIeHHs] TPEIMETHOTO  COJAEpX)aHUS U ONbITa  JIEITEIbHOCTH,
NPUOOPETEHHOTO TIPU U3YUYEHUHU BCETrO Kypca (PU3MKH, a TaKXkKe JJIs TMOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (Qu3MKe I 00y4arouuxcs,
BBIOPABIIIMX 3TOT YYCOHBIN MPEIMET.

[Ipy “3ydeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JesITEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEUYMBACTCS TOCTHKEHHE MPEIMETHBIX U
METamnpeMETHbIX  IUIAHUPYEMBIX  pe3yJlbTaToB  OOydeHHus, (QopMHUpPYETC
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTb: OCBOCHHE HAy4HBIX METOJOB MCCIIEIOBAHUSA
SBJICHUI MPUPOJbI W TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3HUYECKUE
ABJICHHS, IPUMEHSAS IOJyYCHHBIE 3HAHWSA, pelaTh 3a7a4yd, B TOM 4HCIIE
KAuECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMOMANBHO AESATENBHOCTHBIN XapakTep JAHHOIO pasjeia pealu3yercs
32 CY€T TOro, YTO OOy4arolluecs BBIIOJHAKT 3aJaHusi, B KOTOPBIX WM
IpeJaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMHM paclo3HaBaTh W HAYYHO OOBSICHATH
(pu3nueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;



HCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
quclie JUIsl IPOBEPKU TMIOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh Hay4yHbIE OCHOBBI HauOoOJiee BaKHBIX JOCTUKEHUUA COBPEMEHHBIX
TEXHOJIOTUH, HalpUMEp, TPAKTUYECKOr0 UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUy Ha OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHUs BCEX M3BECTHBIX BHUJIOB
SHEPrUu.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE, METaNpeIMETHbIE U MPEAMETHbIE PE3YJIbTaThl OCBOCHUS
oOydarommmucs ¢ 3ajaepxkkoil mncuxuueckoro paszputus DAOII OO0 gnd
obyvaromuxcsa ¢ 3IIP coorBerctBytor ®I'OC OOO ¢ ydyeToM HX OCOOBIX
o0Opa3oBaTeIbHBIX TOTPEOHOCTEM.

[Ipy  npoekTHpoBaHMM  IUIAHUPYEMBIX  PE3YJIbTATOB  peaau3yeTcs
UHIUBUIYATbHO-TU(P(EPEHIUPOBAHHBIA TOAX0J Kak OJWH M3 BEAyLIMX B
npoiiecce oopazoBanus o0yuarorniuxcs ¢ 3I1P.

[Ipy mnpoeKTUpPOBAaHUU IUIAHUPYEMBIX MPEAMETHBIX PE3YyJIbTaTOB IO
OTJEIbHBIM TMpeaMeTaM HeoOXOJMMO YYUTHIBaTH OCOOBIE 00pa3oBaTelIbHbIE
NoTpeOHOCTH U BO3MOXKHOCTH oOyuaromuxcs ¢ 3I1P.

[Inanupyemsblie pe3ynbratbl ocBoeHus: ooyuatouumucs ¢ 3[IP AOOIT OO0
JOTIOJIHSIOTCA pe3yibTatamu ocBoeHus [TKP:
1) pesyapraraMu JOCTHXKECHMSI KaXKIbIM OOy4YarImmMmcs Cc(HOpMUPOBAHHOCTH
KOHKPETHBIX KayeCTB JIMYHOCTH C YYETOM COIIMOKYJBTYPHBIX HOPM U MpaBul,
KU3HEHHBIX KOMIIETCHIIUN, CHIOCOOHOCTH K COITMAJILHOM ajanTaiuu B 00IIECTBE, B
TOM YHCIIE:
- c(OpMHUPOBAHHOCTh COLMAJIHLHO 3HAYUMBIX JIMYHOCTHBIX KA4yeCTB, BKIIIOYAS
LHEHHOCTHO-CMBICJIOBBIE YCTAHOBKH, OTPAXKAIOIIME TPAXKIAHCKAE TMO3ZULUUA C
Y4€TOM MOpPaJIbHO-HPABCTBEHHBIX HOPM W TNIpaBWJI; MPAaBOCO3HAHME, BKIIOYAS
TOTOBHOCTh K COOJIIOZICHHIO TpaB W OOS3aHHOCTEW TpaxkaaHuHa Poccuiickoit
denepanuu; COIMAIbHBIE KOMIIETEHIIMM, BKJIIOYas CHOCOOHOCTh K OCO3HAHUIO
POCCUHCKOM  HJIEHTHYHOCTH B  MOJUKYJIbTYPHOM  COLHMYME, 3HAYMMOCTh
paclIMpEHUsl COLIMAIBHBIX KOHTAKTOB, PA3BUTHS MEXKJIMYHOCTHBIX OTHOLIEHHM MTPU
COOJIIOJICHUN  COLIMANBHBIX HOPM, TIpPaBWJI TMOBEACHUs, poieit u ¢dopm
B3aUMOJICHCTBUS B COLIUYME;
- cOpMHUPOBAHHOCTH MOTHBAaIlMM K KA4eCTBEHHOMY OOpa3oBaHUIO U
LEJICHAIPABICHHOW O3HABATEIIbHOM JIESTEIIbHOCTH;
OCBOCHHE COIMATBHBIX HOPM, MPABUJ TOBEACHHS, pojiel u (GopM COIUATHHOU
KU3HU B TPYIIAaxX U cOOOIIECTBAaX, BKIIIOYAsl B3POCIBIE U COLIMAIbHBIE COOOIIECTBA;
- CIIOCOOHOCTH TOBHIIIATH YPOBEHb CBOEW KOMIIETEHTHOCTH Yepe3 MPaKTHUYECCKYIO
NEATENBbHOCTD, B TOM YUCJIE YMEHUE YUUTHCS y APYTUX JIOJIEH;
- (QopMupoBaHHE yMEHHI NPOIYKTUBHOW KOMMYHHUKAIIUH CO CBEPCTHHKAMHU,
JETHMHU CTapIero W MIAJIIETO BO3pacTa, B3POCIBIMH B XO7e 00pa30BaTEIbHOM,
OOIIECTBEHHO TMOJNE3HOM, Y4eOHO-UCCIEeNOBATEILCKONH, TBOPYECKONH H JIPYrUX
BHUJIOB JEATEIIBHOCTH;
- CIIOCOOHOCTh OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO, OLEHHUBATH MPOUCXOMASIINE
M3MEHEHHS U UX MOCIENCTBYS; (OPMYITUPOBATh U OIICHUBATh PUCKH, (DOPMUPOBATH
OMbBIT, YMETh HAXOAUTh MO3UTHBHOE B MPOU3OUICAINICH CUTyallMU; ObITH TOTOBBIM
JNEUCTBOBATh B OTCYTCTBUE FAPAHTUH YCIIEXA;



- cnocoOHocTh oOyyvaromuxcs ¢ 3[1P k oco3HaHUIO CBOMX A€(PUIUTOB (B pEUEBOM,
JIBUTATEIbHOM, KOMMYHUKATHBHOM, BOJIEBOM pPa3BUTHUH) U  MPOSIBICHUE
CTPEMJIEHUS K X IPEOOJICHUIO;

- CIIOCOOHOCTh K CamMOpa3BUTHIO W JIMYHOCTHOMY CaMOOIPEAEIICHUIO, YMEHUE
CTaBUTh JOCTUKUMBIE 1I€JIU U CTPOUTD PEaNIbHbIE KU3HEHHBIE TUIAHBI.

3HAYMMBIM JINYHOCTHBIM pe3yibTaToM ocBoeHus GAOIT OO0 ang obyvarommxcs
c 3IIP, orTpaxaomMM pe3yabTaThl OCBOCHHUS KOPPEKLUMOHHBIX KYypCOB H
[Iporpammbl  BOCnUTaHuUs,  SIBASIETCS  COPMUPOBAHHOCTH  COLIMAJIBHBIX
(KMU3HEHHBIX)  KOMIETEHIUH, HEOOXOOUMBIX JJIA  PElIeHHUs  MPaKTUKO-
OPUEHTUPOBAHHBIX 3aJlad M OOECMEYMBAIOIIUX CTAaHOBJICHHE COLMAJIBHBIX
oTHomeHuil oOyuwatouuxcst ¢ 3I[IP B pasznuunHbIX cpemax, oOecneYMBAIONINX
agantanuio odyyatomierocss ¢ 3[IP k u3MeHsIOMMMCS YCIOBUSM COLIMAIIBHON U
OPUPOJHOMN CPEbI;

2) pe3yibTaTaMu OBJIAJICHUS YHHMBEPCAJIbHBIMU Y4YEOHBIMU JEHCTBUSMH, B TOM
quclie:

- CaMOCTOATEIbHBIM MOTHBHPOBAHHBIM OIpECICHUEM LIeTu 00pa3oBaHus, 3a7a
cOOCTBEHHOH y4eOHOM U MO3HABATEIBHOU JICSITEIIHHOCTH;

- IUIAHUPOBAHMEM IIyTEH JOCTHMXKEHUS Iejeil, BpiOopa HambOosee 3¢h(HEKTUBHBIX
CIOCOOOB pelieHusi y4deOHBIX, IO3HABAaTENIbHBIX M 3a7ad, a Takke 3ajad
COLMAIbHOW MTPAKTHUKU;

- CaMOCTOSITEJIbHBIM COOTHECEHHEM COOCTBEHHBIX AEHCTBHI C IJIaHUPYEMBIMU
pe3yabTaTaMH, OCYLIECTBICHHEM CaMOKOHTPOJII M CAaMOOLIEHKHM COOCTBEHHOMN
JESITEIbHOCTH U JAESATEIbHOCTU IPYIMX OOYy4aroUIMXCs B HPOLECCE JOCTUKEHUS
pe3yibpTaTa, OINPEAETIEHUEM CIIOCOOOB JEHCTBMI B paMKax IpeasioKEeHHBIX
yCIOBUM MU TpeOOBaHUI; MPUHATHEM PELIEHUH M OCYIIECTBIEHUS OCO3HAHHOTO
BbIOOpa B Yy4YyeOHOM M IO3HABATEIBHOM JE€ATENBHOCTH; KOPPEKTHPOBAHHEM
COOCTBEHHBIX JEWCTBHUH C YYETOM W3MEHSIONIEHCS CHUTyalluH;, OIlGHUBAaHUEM
NPaBUIBHOCTH BBINIOJIHEHUSI Y4eOHOM 3a/auu, COOCTBEHHBIX BO3MOXKHOCTEW ee
peLIeHMS;

- IUVTAHUPOBAHMUEM U PETYJISILUEH COOCTBEHHOM AESITETbHOCTH;

- YMEHHUEM HCIOJIb30BaTh CMBICIIOBOE UYTEHHUE JUIs HM3BJICUEHHUs, 0000IeHus u
CUCTeMaTu3aluu MHPOPMAIMU U3 OJJHOTO MJIM HECKOJBKHX UCTOYHHKOB C YUETOM
MOCTaBJICHHBIX LIEJICH, IS peleHns yueOHbIX U TO3HABATENIbHbIX 33/1a4;

- yYMEHHUEM OINpeAeNsATh IOHATUS, CO3/aBaTh OOOOLIEHMs, YCTaHAaBIUBATh
aHaJIOTHH, KJIacCU(PHUIMPOBATh, CAMOCTOSATEIBHO BEIOMPATh OCHOBAHUS U KPUTEPUU
Uil KJIacCH(PUKalUWW,  YCTAHABIMBATh  NPUYMHHO-CIEACTBEHHBIE  CBS3H,
OCYILIECTBIISITh JJOTUYECKOE PACCYKIEHUE, J1€JaTh YMO3AKIIOUEHNS (MHAYKTHBHBIE,
JeNyKTUBHBIC U TIO aHAJIOTHH ), GOPMYIUPOBATH BBIBOJIBI;

- CO3JaHMEM, IPUMEHEHUEM U MpeoOpa3oBaHUEM 3HAKOB M CUMBOJIOB, MOJIEeH U
CXEeM JJIs pelIeHusl y4eOHbIX U TIO3HABATENbHBIX 3a/1a4;

- opraHu3aunueldl y4eOHOro COTPYAHHMYECTBA M COBMECTHOM JIE€ATEIBHOCTH C
NEJaroru4eckuM pabOTHUKOM M CBEPCTHUKAMHU; OCYILIECTBICHHEM Y4YE€OHOW H
BHEYPOYHOM J1€ATEIbHOCTH UHIUBUAYAJIbHO U B TPYIIIIE;



- COOJIFOICHMEM pEYEBOTO ATHKETa, B TOM YHCIIC peanu3anus TpeOOBaHHWA K
KyJIbType OOIIEHUS ¢ yYETOM KOMMYHUKATUBHOW CUTYaIlUU M PEUEBHIX MAPTHEPOB;
HCITOJIb30BAaHUEM PEUEBBIX CPEJICTB B COOTBETCTBUU C 3a/1aueii KOMMYHUKAIIUN JIJIS
BBIPQKCHHUS CBOMX YYBCTB, MBICJICH M OTPEOHOCTEH;
- aKTUBHBIM y4YacTHEM B AHAJIOTe (ITOJMIOTE) MPU WHUIIMHPOBAHUUA COOCTBEHHBIX
BBICKa3bIBaHUI, ApTYMEHTAIIMH U JIOKA3aTEJIbCTBE COOCTBEHHOTO MHEHUS;
- CaMOCTOSITCIIBHBIM ~ pa3pelicHueM KOH(MIUKTHBIX CHUTyallud Ha OCHOBE
COTJIaCOBAaHMS TIO3UIMI U ydeTa HHTEPECOB; (OPMYITHMPOBAHUEM, apryMEHTalUeH U
OTCTanBaHWEM COOCTBEHHOTO MHCHHS,
- pacro3HaBaHWEM HEBEPOABHBIX CPEACTB OOIICHUS, YMEHUEM IPOTHO3UPOBATH
BO3MOXXHBIC KOH(DJIMKTHBIC CUTYAIUH, CMSATYast KOH(DIIUKTHL;
- BIIQJICHUEM YCTHOH W THMCHBMEHHOW pEYbl0, MOHOJIOTHYECKOW KOHTEKCTHOW
peubIio;
UCII0JIb30BaHNEM MH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA,
- DKOJOTMYCCKMM  MBIIUICHHEM, €ro IPUMEHEHHEM B II03HABATCIIBHOM,
KOMMYHHUKAaTHUBHOMW, COITMAIBHON TTPAKTHUKE M MPOPECCUOHAITBHONH OpUEHTAIINN;
3) MOCTHKCHHUSAMHU IUTAHHPYEMBIX TIPEIMETHBIX pe3yIbTaTOB O0Opa30BaHHUSA M
pE3yJIbTaTOB KOPPEKIIMOHHO-Pa3BUBAIOIIUX KypCOB 1o [Tporpamme
KOPPEKIIMOHHON PabOThI, B TOM YHCIIC:
- OCBOCHHEM B XOJI¢ M3yYCHHUS yUYCOHBIX MPEIMETOB YMCHHM, CICITUPUUSCKUX IS
JAHHOW TpeaMETHOM 00J1acTh, BUJOB MACATEIBHOCTU IO TIOJYYEHUIO HOBOTO
3HaHMS B paMKax y4yeOHOro MpeaMeTa, ero NnpeoOpa3oBaHMIO W MPUMEHEHHUIO B
y4eOHBIX, y4eOHO-TIPOEKTHBIX U COI[MATIBHO-TIPOCKTHBIX CUTYAIIHUX;
- ¢dopMHpOBaHMEM M PA3BUTHEM HAYYHOTO THUMA MBIIUICHUS, HAyYHBIX
NPEJICTaBICHUH O KIIOYEBBIX TEOPUSIX, THIMAX M BUAAX OTHOIICHHM, BlaJeHUE
HAyYHON TEPMUHOJIOTUEH, KIIOYEBBIMU OHITUSIMHU, METOJIAMHU U TIPHEMaMU;
- OCBOCHHMEM MEXIHUCIMIUTMHAPHBIX y4eOHBIX mporpamm: "dopmupoBaHue
YHUBEPCAJIbHBIX yueOHbIX aeiicTBuit", "®dopmupoBanne WKT-koMmmereHTHOCTH
oOydarormmxcs', "OcHOBBI ~ y4eOHO-UCCIIEIOBATEIbCKOH W TMPOEKTHOMN
JEeSTENBHOCTHU"; yUeOHBIX TPOTPAMM TI0 MIpeAMETaM YIeOHOTrO IJIaHa;
- IPUMEHEHHEM pPAa3JIUYHBIX CIMOCOOOB IMOUCKA (B CIPABOYHBIX MCTOYHUKAX U B
cetn HMuTepHer), o0OpaboTku u mepeaadyd WHGOPMAIMK B COOTBETCTBUU C
KOMMYHUKATHBHBIMH ¥ TIO3HABaTEJbHBIMH 3a7a4aMH, B TOM 4HCIE TIpU
MOATOTOBKE MIPE3EHTAIUH JJI1 YCTHBIX OTBETOB (HAIIPUMED, BHICTYIUICHH ).
N3ydenne ¢u3uKku Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAINPaBICHO
Ha JIOCTMKCHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YIIBTATOB.
B pesynbrate nzyuenus pu3nku Ha ypOBHE OCHOBHOT'O OOIIETO 00pa3oBaHUs
y oOyuarorerocss OyayT chopMupoBaHbI CIEAYIOMNUE JIUYHOCTHBIE PE3YIbTaThl B
4acTH:
e 1) NnaTpMOTHYECKOTO0 BOCITUTAHUS:



— IPOSABJIICHUE UHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUMCKOU
(u3nUecKol HayKu;

— LIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXJAEHUU OOUIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C NPAKTUYECKUM TMPUMEHEHHUEM
JTOCTUXKEHUHN (PU3UKH;

— OCO3HAHUE BAKHOCTH MOPAJIBHO--dTUYECKUX IPHUHIMUIOB B JESITENBHOCTH
y4E€HOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCHPHATHE ICTETHUYECKHX KAauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NTO3HAHMUS:

— OCO3HaHUE IEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HHCTPYMEHTa
NO3HAHMS MUpPa, OCHOBBI Pa3BUTHS TEXHOJOTHH, BaXKHEWIIEH COCTaBIIAIOLIEH
KYJbTYPBI;

— pa3BUTHE HAy4YHOM JHOO03HATENBHOCTHU, MHTEpEca K HCCIEI0BATEIbCKOM
NEeSATENBHOCTH;

S) ¢opmupoBaHuss  KyJAbTYpPBI  310POBbS M  3MOLHOHAJIBLHOIO
0J1aronmoTyunsi:

— OCO3HAaHHME LIEHHOCTH 0e30macHoro oopaza JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU TMpaBUi 0OE€30MacHOrO IOBEJCHUsS Ha
TPaHCIIOPTE, HA JOpOrax, C 3JIEKTPUUECKUM M TEIJIOBBIM O0OOPYJOBAHHEM B
JOMAILIHUX YCJIOBUSX;

— c(hOpMHUPOBAHHOCTh HaBbIKa peQIieKCHM, IMpPHU3HAHME CBOETO IIpaBa Ha
OLIMOKY M TaKOTO K€ IIPaBa y IPyroro 4eyloBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:

— AKTHBHOE y4YaCTHE B PEIICHHHM IPAaKTUYECKHUX 3a7ad (B PaMKax CEMbH,
o0pa3oBaTeIbHOW  OpraHu3alluM, TOpojAa, Kpas) TEXHOJOTHYECKOH |
COLIMAJbHON HANpaBICHHOCTH, TPEOYIOIIUX B TOM YHCIe U (HU3MUECKUX
3HAHMM;

— UHTEpEC K MPAaKTUYECKOMY M3YUECHHUIO MPOQECCHii, CBA3AHHBIX C (PU3UKOM;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

— OpHEHTalus Ha NPUMEHEHHE (PU3MYECKUX 3HAHUU Uil pelieHus 3adad B
o0nacTi OKpY’Karouieil cpepl, IMIaHUPOBAHUS MOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCHEACTBUM JJIs1 OKPYXKAIOLIEH CPEbI;

— OCO3HaHHE TJOOATBHOTO XapakTepa 3KOJIOTMYECKUX MHpo0JieM U IMyTel ux
peleHns;



e 8) ajanTanuM K M3MEHAIOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJCHCTBMU IPU BBINOJHEHUU HCCIEIOBAHUU U
MPOEKTOB (PU3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e — TIOBBILIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUM HOBBIX 3HAHMI, B TOM UuCie GOPMYIHPOBATH
UJeH, MOHATHUS, TUTIOTE3bl O PUBMUYECKUX 0OBEKTAX U SABJICHUSX;

e — OCO3HaHME AePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JaCTH
buzuky;

e — IUJJAHUPOBAHHME CBOEr0 Pa3BUTHUS B MPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHMHU;

e — CTpEeMJICHHE aHAJIU3UPOBATDH U BBISBIISATH B3aUMOCBS3U MPUPO/IbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHNEM (DU3UUECKUX 3HAHUM;

e — OIIGHKa CBOMX JEWCTBUI C Yy4€TOM BIUSHUA HAa OKPYXAIOUIYIO Cpexay,
BO3MOXKHBIX TJI00AJIBHBIX MMOCIIEICTBHIM.

METAIPEJMETHBIE PE3YJIBTATbBI

B pesynbraTe OocBOCHHs MporpamMmbl Mo (u3UKEe Ha YPOBHE OCHOBHOTO
o01rero oopa3zoBanus y o0ydarorierocst OyayT chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHNE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TECHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpPCaJbHBIC  y4eOHBIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAIbHBIC YICOHBIC IEHCTBUS.

Ilo3naBaTe/ibHbIEe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jiorn4ecKkue 1ecTBUA:

e BBIIBIATh W XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB
(sIBIEHUI);

e YCTaHABJIMBATH CYIICCTBCHHBIM MPU3HAK KIacCU(DHUKAIIMKA, OCHOBAHUS IS
00001IIeHNS ¥ CPAaBHEHHSI,;

e BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUYHS B PACCMATPHUBACMBIX (hpaKTax,
JTAHHBIX W HAOJIOICHUSAX, OTHOCAIINXCS K (PU3HUSCKUM SBIICHUSIM;

e BBIIBJIATH NMPUYUHHO--CJICJACTBEHHBIC CBS3M NMPH H3YYCHUH (QU3UICCKHUX
SIBJICHUH W TIPOIICCCOB, JCIaTh BBHIBOJbI C MCIIOJIB30BAHHEM JCAYKTHBHBIX
U MHAYKTUBHBIX YMO3aKIIOYCHHH, BBIBUTAaTh THUIIOTE3bl O B3aMMOCBS3AX
(bU3NYECKUX BEIMYHH;



CaMOCTOSATEJIbHO BBIOMpPATh CHOCOO penieHus y4eOHOM (u3nyeckou
3alayu (CpaBHEHUE HECKOJIbKMX BapHUaHTOB pEIICHMs, BbIOOp Hauboiiee
MOAXOJAILEr0 ¢ Y4ETOM CAMOCTOSITENIBHO BbIICJIEHHBIX KPUTEPUEB).

Ba3zoBnble uccienoBarejbcKue 1eHCTBHUA .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHY ONBIT, HECIOKHBIN
(Gu3nUecKuii HSKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PU3HUECKOTO
SBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJyYEHHYIO B XOJI€ UCCIICOBAHUS WM IKCIIEPUMEHTA;

CaMOCTOATENIbHO (POPMYNIHPOBATH 000OIIEHHS U BBIBOJIBI 1O pe3yJbTaTaM
NpOBEAEHHOTO HAOIOAEHMS], OIIbITA, UCCIIEA0BAHUS;

OPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOLIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3INYHbIE METO/bl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(pOpPMALUU WA JTaHHBIX C Y4ETOM MPEJIOKEHHOW Y4eOHOMU
dusznueckoi 3anayu;

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHUPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

CaMOCTOATEIILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TMpelCTaBICHUS
uHbOpMAIlMK ¥ WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECJIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 UX KOMOMHAIIUSAMH.

KommyHuKaTHBHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eiicTBUS:

B XoJe OOCyXAeHHUs y4eOHOro Marepualia, pe3ylbTaTOB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOU TEMbI
BBICKA3bIBaTh HJEHW, HALICJICHHbIE Ha pEIICHHE 3aJladyd U MOJJepKaHue
0J1aro’xenaTeIbHOCTH OOIIEHUS;

COMNOCTABJIATh CBOM CYXIEHUA C CYXKICHUAMH [JPYTrUX YYaCTHUKOB
Juanora, OOHapYyXKUBATh Pa3IM4Me U CXOJICTBO MO3UIINN;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOIMYHO MPEACTABIATh PE3YIbTAThl BHIMOTHEHHOTO (PU3UYECKOTO OTBITA
(9KCIIEpUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

NOHMMATh W  HKCHOJb30BaThb  NPEUMYIIECTBa  KOMaHIHOW U
WHANBUAYaTbHONH pabOThl TpPH PEIICHUH KOHKPETHOW (PU3NYECKOU
pPOOIEMBI;



MPUHUMATH LI€JId COBMECTHOM JEATEeNbHOCTU, OPraHW30BBIBATH JCHCTBUS
no e€ [OCTH)KEHMIO: PACHPENeNsTh pPOJU, OOCYKIaTh NPOLECCH U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJIEH;
BBITIOJIHSITH CBOIO YacTh paOOThI, IOCTUTasi KAUeCTBEHHOTO Pe3yyibTaTa Mo
CBOEMY HAIpaBICHUI0O U KOOPAUHUPYS CBOM JCHCTBUA C JAPYTHUMHU
YJIeHaMU KOMAaHJIbl;

OIICHUBATh KA4e€CTBO CBOETO BKJIaJla B OOIIUNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aHUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIEC 1CHCTBHS

Camoopranusanus:

BBISIBJISTH MPOOJIEMBbl B JKU3HEHHBIX M Y4E€OHBIX CUTYyalHsIX, TPEOYIOMIMX
TSl petieHust GU3NYEeCKuX 3HaAHMI;

OpPUEHTHPOBATBCA B  PA3NMYHBIX MOAXOJAX MPHUHATHUS  PELICHUI
(MHIMBHUIyaIbHOE, TPUHATHE DEIICHHUs] B TpyIMNe, MPUHSATHE pelIeHUuM
TPYIIION);

CaMOCTOSTEIILHO COCTABIIATH AITOPUTM PEllIeHUs GU3NMUECKON 3a7a4u WU
IUIaHA MCCIIEA0BAaHUS C YUYETOM HMEIOLIMXCSA PECypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apIryMEHTUPOBATh MPEIJIaracéMble BApUAHThI PELICHMUI;
JieN1aTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3@ PELLEHUE.

CﬂMOKOHTpOJ’lB, IMOIHMOHAJIbHBbIN HHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEAJaraTh IJIaH €€ U3MEHEHHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUSA  (HEHOCTHKEHHS) pPE3yJbTaToOB
NeSTEIBHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B NIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3MUecKoro MCCIENOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATHh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUThb C€0Sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYTOro;
NpU3HABATh CBOE MPABO HA OMMUOKY MPHU pelieHnH GU3HIECKUX 3a7a9 I
B YTBEPKACHUSIX HA HAYYHBIE TEMbI U TAKOE 7K€ IIPABO JIPYTOro.

HNPEAMETHBIE PE3YJIBTATBI

K xoHy o0yueHust B 9 kiacce npeiMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUaIOIIUXCS YMEHUM:



WCIOJb30BaTh TMOHATHS: CUCTEMa OTcu€Ta, MarepuagbHas TOYKa,
TPaeKTOPHUs, OTHOCUTEIIBHOCTh MEXaHHMYECKOI'O JBIKEHHUS, aedopmalus
(ympyrasi, TacTU4ecKkas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEJIO,
HEHTpP TSKECTU TBEPIIOTO TeJia, paBHOBECHE, MEXaHUUECKUE KoJieOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, OJEKTPOMArHUTHBIE BOJIHBI,
IIKajia JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aIbHO30PKOCT,
CIIEKTPHI UCITYCKaHUs U TMOTJIOLIEeHUs, alibda-, OeTa- U raMMa-u3IydeHus,
U30TOIIBI, sIACPHAS DHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEHHOE
JBIDKCHHE, DPABHOYCKOPEHHOE TMPSMOJMHEHHOE JBUXKEHUE, CBOOOTHOE
najJieHue TeJl, PABHOMEPHOE JIBI)KCHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTHUBHOE JIBI)KCHHUE, KOJieOaTeIbHOE JBIWKEHHE (3aTyxarolue u
BBIHY)KJICHHBIC KOJI€OaHUs), PE30HAHC, BOJIHOBOE JIBHIKEHUE, OTpPaKCHUE
3ByKa, MPSIMOJIMHEHHOE paclpOCTpaHEHHE, OTPAXKEHHUE W TPEIOMJICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3IOKeHHE OEJIoro cBeTa B
CIIEKTp W CJOXXEHHE CHEKTpaJbHBIX I[BETOB, JUCIIEPCUS  CBETa,
€CTEeCTBEHHAs! PaJMOAKTUBHOCTh, BO3ZHHMKHOBEHHE JIMHEWUYATOTO CIIEKTpa
U3JIYy4YE€HUS1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPUPOJIE:
IPWIKNBKI U OTJUBBI, IBMKEHUE TUIaHET COJIHEUHON CUCTEMBI, PEAKTUBHOE
IBUKCHHE KUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB JKHUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, IIYHAaMH, D3XO0, IBE€Ta T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTHYECKOE NEeWCTBUE BHUIMMOTO,
yIbTPaUONETOBOIO W PEHTIC€HOBCKOTO U3IYyYEHUU, €CTECTBEHHBIH
PaAMOAKTUBHBIN (OH, KOCMHYECKHE JIYy4d, PaJUOAKTUBHOE W3IIyYCHHE
OPUPOJHBIX MHUHEPAIOB, JEWCTBUE pPAJMOAKTUBHBIX M3JIy4eHUN Ha
OpraHM3M YEeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3aJadyy B
yueOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEeTWYWHBI (CpeqHSIT W MTHOBEHHAas CKOPOCTh Teja TMpHU
HEPAaBHOMEPHOM JBUXKEHUM, YCKOPEHHUE, NEpPEMEIICHUE, MyTh, YIJIOBas
CKOpPOCTh, CHJIa TpPEHHS, CHJIa YIPYrOCTH, CUJA TSHKECTH, YCKOpPEHHUE
CBOOOJHOTO TAJEHUs, BEC TelNa, HUMITYJbC TeNa, WMITYJIbC CHJIBI,
MexaHuueckass paboTa M MOIIHOCTh, NOTEHIMAJIbHAs SHEPrus Tena,
MOAHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHASI SHEPTHS CHKATOU



NPYKUHBI, KUHETHYECKasl HHEPrus, IOJHAs MEXaHWYecKas JHEeprus,
MEepUOJ U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), MPU ONHUCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT MCHOJIb3YEMbIX BEIUYHH,
0003HaueHUsT W eAUHMIBl (U3MUYECKUX BEIWYHUH, HAXOIUThb (HOPMYJIBI,
CBS3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTUMU BEIMYMHAMU,
CTPOUTH I'pavKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHHs] DHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHLIMIT  CYNEPNO3ULUA CHUJI, TPUHIMI OTHOcUTenbHOCcTH [anuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsiJOBOTO U MacCOBOI'O YHCEl
OpU AJIEPHBIX pPEaKUUsX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aITUCHIBATH €I0 MATEMATUYECKOE BhIPAKECHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYUHHO--CJICJICTBEHHbIE  CBSI3H, CTPOUTh OOBsICHEHHWE U3 2-3
JOTUYECKUX IIAroB C OMOpOW Ha 2—3 M3yUYEHHBIX CBOMCTBA (M3MUYECKUX
ABJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THble 3ajayd  (ONMparouldecss Ha CcuUcTeMy u3 2-3
ypaBHEHUI1), UCIIOJIb3YSl 3aKOHBI U (JOPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHajlu3a YCJIOBMS 3a/ladydl 3alUChIBaTh KpPATKOE
YCJIOBHE, BBISBISTH HEJOCTAIOLINE WM M30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JUJIsl pEIICHUs, TPOBOJAUTH PACUETHI U
OLICHUBAaTh PEATUCTUYHOCTh IOJIYYEHHOrO 3HAueHus (pusnueckoi
BEJIMYUHBL;

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO PpELINTh IPH MOMOILU
(Gu3nYecKuX METOJ0B, MCIIONb3YysS OMHCAHME WCCIEIOBaHMsS, BBLACIATH
POBEPSAEMOE MPEIIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IOPOBEJCHUS  MCCIEOBAaHUsA, JI€JaTh  BBIBOABI, HMHTEPIPETHPOBATH
pe3yabTaThl HAOIOIEHUI U OTIBITOB;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydeHUE BTOpPOro 3akoHa HpioTOHa, 3aKoHA
COXpaHEHHUsl PHEPruM, 3aBHCHUMOCTH IMepHoaa KojeOaHuN MpPYKUHHOTO
MasiTHUKA OT MAaccChl Irpy3a U KECTKOCTH MPYKUHBI U HE3aBUCHMOCTBH OT
aAMIUTMTYbl MaJbIX KOJEOAHUM, IPSIMOJIIMHEWHHOE pacIIpOCTpPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie M CBOWCTB H300pakKeHMsl INpeaMeTa B COOMparolen
JAWH3€, HAOJIIOJEHUE CIUIOIIHBIX WM JIMHEHMYaThIX CHEKTPOB HU3JIYyYEHUS):



CaMOCTOSATEIbHO  cOOMpaTh YCTAaHOBKY H3 HM30BITOYHOro Habopa
o0OpyIOBaHUS, ONHCHIBATH XOJA  ONBITAa W  €r0  Pe3yNIbTaThl,
bopMyIHUpPOBATH BHIBOJIBI;

MPOBOJUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, Ompeaensis
CpelHee 3HaueHHe U3MepAeMON BeJIUYUHBI ((POKYCHOE paccTosHuE
coOuparomeli JuH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEPEHHUs
(u3MepuTenbHOro NMpudopa);

NPOBOJIUTH HCCIENOBAaHUE 3aBHUCHUMOCTEH (U3NYECKUX BEIMYUH C
UCTIOJh30BAaHUEM TPSMBIX W3MEpPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHU
Ipyd PaBHOYCKOPEHHOM [BWKCHHHM 0€3 HA4YalbHOW CKOpPOCTH, IMEpPHOJa
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHHKA OT JUIMHBI HHUTH, 3aBUCUMOCTH
yriia OTPaXEHHsI CBETa OT yIjla MaJleHUs W yIJia MPelOMIICHUs OT yriia
NaJeHus): IJIAaHUPOBATh HCCICIOBAHHUE, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBATh pPE3yabTaThl TOJYYCHHOH 3aBUCHUMOCTH
(GU3NYECKUX BEIMYMH B BHUJE TaONHIl ¥ TPadUKOB, NENaTh BBIBOJBI IO
pe3yabTaTaM HCCIIeI0BaHUS;

NPOBOJIUTh KOCBEHHBIC W3MEpPEHUS (UINICCKUX BEIUYHH (CpeaHss
CKOpPOCTh ¥ YCKOpPEHHE Tela TIph PaBHOYCKOPEHHOM JIBIKCHUH,
YCKOpEHHE CBOOOJTHOTO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPOUIIHEHT
TPEHHsI CKOJILKEHMs, MeXaHuueckas padoTa W MOIIHOCTh, 4YacToTa U
nepuoj; KosieOaHWW MaTeMaTUYecKOro M MPY>KUHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAIIIe JUH3bL, PAAUOAKTHUBHBIM  (QOH):
IUTAHUPOBATh M3MEPEHHs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY MU
BBITIOJHATh U3MEPEHUs, CIEAys MPEAIOKCHHOW MHCTPYKIIUH, BBIUYUCISATH
3HAUEHHE BEJIMYMHBI U aHATM3UPOBATH MOJIYYCHHBIE PE3YIbTAThI C YUETOM
3aJJaHHOM MOTPEITHOCTH U3MEPECHU;

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000opyT0BaHUEM;

pa3iauyaTh OCHOBHBIE TNPU3HAKM H3YYEHHBIX (QU3UUYECKUX MOJIEICH:
MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TEIO0, TOUYEYHBIH HCTOYHHMK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aTroMma, HYKJIOHHas
MO/IeJIb aTOMHOT'O S7pa;

XapaKkTepu30BaTh MPHUHLIMIBI JEUCTBUS U3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha HUX OMUCaHUs (B TOM YMHCIE:
CIHUIOMETp, NATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKerTa,
9XOJIOT, OYKH, MepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO03MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUSA O
CBOMCTBaX (PU3MUECKUX SIBICHHMM UM  HeoOXomuMmble (HU3NYECKUE
3aKOHOMEPHOCTH;



MCIIOJB30BaTh CXEMBbI U CXEeMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
IpU PEIICHUH Y4eOHO--TIPAKTUYECKUX 3a/]ad, ONTHYECKHE CXEMBbl s
MOCTPOEHUS NU300paKEHUI B IJIOCKOM 3€pKajie U cOOUparoLeH JIUH3E;
NPUBOANTh  TpPHUMEpPHl  (HaXOAWTH WHPOPMALMIO O  IpHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHWH B IOBCEIHEBHOU
KU3HU 1151 oOecriedeHnss 0€30MacHOCTH MpU OOpalieHny ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOIOACHUSA
HOPM 9KOJIOTUYECKOTO MOBE/ICHUS B OKpYXKaloIIel cpese;

OCYIIECTBIATh TOWUCK HHpOpMAauu (PUINIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOSATENBHO (GOPMYIUPYS MMOMCKOBBIN 3aMpoC, HAXOIUTh
MyTH OTMpPEAENICHUS JOCTOBEPHOCTH MOTyUYEeHHOW MH(OpManu Ha OCHOBE
UMEIOIINXCS 3HAHUH U TIOTIOJTHATEIBHBIX HICTOYHUKOB;

UCTIOJIh30BaTh MPH BHITIOJHEHUH YUEOHBIX 3aJlaHUN HAyYHO--TIOMYJISIPHYIO
nuTeparypy  (pu3MYeckoro - coaep)KaHWs, CIPaBOYHBICE MAaTEPHAIIBI,
pecypcbl cetn VIHTepHET, BIafeTh MpUEMaMU KOHCTICKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIH U3 OJJHOW 3HAKOBOH CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
MHQOPMALMM M3 HECKOJBKUX MCTOYHUKOB (H3UUECKOTO COAEpIKaHus,
MyOJUYHO TPEACTABIATH Pe3yNIbTaThl MPOSKTHOM MIIN UCCIIE0BATENbCKOM
HeSTeIbHOCTH, TIPU OTOM TPAaMOTHO  HCIOJB30BAaTh  U3YyYEHHBIN
HNOHSTHHHBIM anmapaT HW3y4aeMoro paszena (U3UKA U COMPOBOXKIATH
BBICTYIUUICHHE Tpe3eHTalmued ¢ y4eTOM OCOOCHHOCTEH ayAuTOpUH
CBEPCTHHKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM nuudpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAMMOJICHCTBHE TE https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPaHECHUS 10 3 nommorexa O
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannyeckue KoJ1e0aHUs U BOJHBI
2.1 MexaHn4ecKre KoaeOaHus 7 3 bubmorera [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me eCKHE .3 8 1 3
XAHIICCKHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1M0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Wtoro mo pazneny 6

Pa3nen 4. CBeToBEI€e SIBJEHUS



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pacpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [IOK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoetiiie aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTEIbHO-00001IAK0 M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bubmuoteka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



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

9 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
N Tema ypoka Konrpoasubie | IlpakTuueckue Aara wHppoBLIe
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa
5 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXaHUYECKOT'0 IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE
4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBIDKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctr
JlaboparopHas padota "Onpenenenue
7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TiockocTh"
3 CBoOoHOe nagenue Tei. OMbIThI 1
lanunes
9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK
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okpyxHnoctu. [lepuos u yacrora
oOpamienus. JIuneitHas u yriaosas

https://m.edsoo.ru/ff0ael76

CKOPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHHE
11 IIepBsiit 3ak0oH Hprotona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBrozelicTByrOImMas cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka [IOK
15 Cuna ynpyroetit. 3akoi Iyka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agaq mo teme «Cua
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpeneneHue bubnnoreka [JOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 Cuna Tpettis https:// m.edsoc%.I ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubnuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
21| Hatoroms, Cana supyrocrs. Cure biorera LLOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cuna TsKecTH M 3aKOH BCEMUPHOTO bubnuorexa [IOK
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TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
IMaagCHUA

https://m.edsoo.ru/ff0af044

VYpoxk-koupepenuus "JIBKeHue Tel

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenue 3anau no teme "Cuna
24 TSDKECTH M 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocmMu4eckast CKOPOCTb. bubnnorexa [JOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHON TOUKH.

26 AOGCOTFOTHO TBEPIOE TEIIO. bubmuorexa [JOK
PaBHOBecue TBEpAOIO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallleHUs

27 MowmenT cuibl. LleHTp TsKecTn

28 Pemenne 3agau mo reme "MoMeHT bubmuorexa [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJIBLHON paboTe 1Mo

29 Teme "MexaHuyecKoe JIBUKEHUE Bubmmorexa LIOK

N ”H ’ https://m.edso0.ru/ff0b0408
BsaumopneiictBue Ten
KounTtponbHas pabora o teme
30 "MexaHU4eCKOe JTBIKCHUC bubmmorexa [JOK
N g | ’ https://m.edsoo.ru/ffOb06ec
BsaumoneiicTBue Ten
Nmnynsc Tena. Umnynse cuisl. 3aKoH
31 COXpaHEHUs UMITyJIbca. YTPYTroe u bubmmorexa [JOK
p Y o pyr https://m.edsoo.ru/ffOb07fa
HEYyIpyroe B3auMo/ielicTBre
39 Pemenne 3agau mo Teme "3akoH bu6mmoreka [JOK

COXPAaHEHHUs UMITyJbca"

https://m.edsoo.ru/ff0b096¢



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

VYpoxk-koupepenuus "PeaktuBHoE

33 JBUKEHUE B MPUPOJIC U TEXHUKE"
bubmmoreka [{OK
34 MexaHnndeckasi paboTa U MOIITHOCTh httos://m.edsoo.ru/Ffob0agA
PaboTa cuiibl TSKECTH, CHIIBI bubmmoreka [{OK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboThl CUJIBI TPEHUS ITPU
PaBHOMEPHOM JBUKEHUU TeJIa 10
TOPU30HTAIBHON TTOBEPXHOCTH
37 CBs13b SHEpruu 1 paboThI.
[TorenumanpHas 3HEPTUS
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KUHETUYECKON dHEPrUur https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHUKe
40 JlabGopaTtopHnas pabora «3y4yeHue bubnuoreka [IOK
3aKOHA COXPaHEHUS YHEPTU https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTePUCTUKHU https://m.edso0.ru/ff0b1858
42 3aryxaromue KojebaHus. bubnuoreka [IOK
Breinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii 1 NpyKMHHBINI
MasTHUKH
VYpok-uccnenopanue «3aBUCUMOCTb
44 r[:pnoz[a KOer6aHI/H7I OT JKECTKOCTH bubmorexa LIOK
https://m.edsoo.ru/ff0b197a
MPYXUHBI U MacChl TPy3a»
45 [IpeBpaienue 3uepruu npu
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MEXAHUYECKUX KOJIeOaHUAX

46

Jlaboparopuas pabota «Onpenernenue
9acTOTHI M IEPUOJIa KOJIeOaHMt
HNPY)KUHHOTO MasiTHUKA

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlaGoparopHas pabota «IIpoBepka
HE3aBUCUMOCTH MEPH0/1a KOJIeOaHMi
rpy3a, MOJIBEHICHHOTO K HUTH, OT
MAacchl Tpy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHMYECKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

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

49

Ypok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuyeckie BOJHEI"

50

3Byk. PactipocTpaHeHue u 0TpakeHue
3ByKa

51

Ypoxk-uccnenosanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypok-koHpepenus "YnbpTpa3ByK u
nH(}pa3ByK B MPHUPOJIE U TEXHUKE"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBHON paboTe 1O
TeMe "3aKOHBI COXPaHEHHUSI.
Mexanunueckue kojaeOaHust U BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTtposneHas paboTa o teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
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KOJIeOaHUS U BOJIHBI"

DNEeKTPOMarHUTHOE TOJIE.

bubmuoreka [JOK

56
DNeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH
VYpox-koudepenuus "llkana
AJIEKTPOMAarHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnonb30BaHuE 31EKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIT COTOBOM CBSI3H"
VYpok-uccnenosanue "N3yuenue
. bubnuorexa [JOK
59 CBOWCTB 3JICKTPOMAarHUTHBIX BOJIH C
. https://m.edsoo.ru/ff0b2c6c
TTOMOTIIHI0 MOOHMIIBHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 9aCTOTHI M JUTMHBI DJICKTPOMATrHUTHOU
BOJIHBI
DneKTpOMarHuTHasl MPUpPOJa CBETA.
61 Ckopoctb cBeta. BonHoBbIe cBoicTBa Bubmmorexa [JOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnHeitnoe
62 acIpoOCTpaHEHHE CBETA. 3aTMEHUS bubmmorexa [TOK
pacupoctp ’ https://m.edsoo.ru/ff0b3658
Counnna u JIynsr
3aKOH OTpaKeHUs CBETa. 3epKaia.
63 Pemrenne 3a1a4 Ha mpuMEHEHHE bubmmorexa [JOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomiienue cBera. 3aKkoH bubnnoreka [JOK
MIPEJIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPaKEHUE CBETA.
bu6mmoreka [JOK
65 Hcnonb3oBaHue MOTHOTO BHYTPEHHETO

OTPAKCHUS B OIITUICCKUX CBCTOBOJAAX

https://m.edsoo.ru/ff0b3c5c¢c
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JlaboparopHas padota "Mccrnenoanme
3aBUCHMOCTH YTJIa TPEIOMIICHUS

66
CBETOBOTIO Jy4a OT yIJla NaJieHus Ha
rpanuue "Bo3yx-crexsio""

Ypok-koHpepenmus "Hcnonb3oBanne
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS CBSI3b"
b
68 JIun3el. OnTUveckas Cuia JIMH3bI nommorexa LIOK
https://m.edsoo.ru/ffOb3f2c
. b K
69 [TocTpoeHue N300paXkeHUH B IMH3aX nommorexa 110
https://m.edsoo.ru/ff0b444a
JlabopaTtopHnas pabota "Onpenenenue
. b K

70 (hOKYCHOTO paccTOSTHUS U ONTHYECKOMN nomroreia LO
CHTE cobparomedi 35" https://m.edsoo.ru/ff0b4206

71 Ypoxk-koupepenius "OnTuueckue bubnuoreka [IOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

72 I'1a3 xak ontuyeckasi cuctema. 3peHue bubmorexa [TOK

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JlehexTbr
3penus. Kak coxpanutsb 3peHue"

Paznoxxenue 6esnoro cBeTa B CIEKTP.

74 Omnbitel HetoToHa. Crioxkenue bubnnoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JIaGopatopHas pabota "OnbITh IO
Pa3IoKEHUI0 OENIOro CBETa B CIIEKTP U B OK

75 BOCITPUSITHIO 1IBETA MPEIMETOB MPHU UX nommnoreka L{

HaOJII0IEHUH Yepe3 [BETOBbIE
¢bunbTper"

https://m.edsoo.ru/ff0c0e2a
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VYpok-npaktukyMm "BosHOBbIE

76 CBOICTBA CBETa: IUCIIEPCHS,
uHTephepeHtys u audpaxus"
77 OmnbiTel Pesepdopaa u muranerapuast bubnuorexa [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue v NorjonieHrue CBeTa
7 » . bubnuorexa [JOK
79 aromoM. KBanThbl. JIuneituateie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpoxk-nipaktukym "HabGmonerne bubmuorexa [JOK
CIEKTPOB HUCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE M €€ BHJIbI bubmorera [JOK
& a https://m.edsoo.ru/ff0c1672
82 Crpoenue atromHoro siapa. Hykimonnas bubnuoreka [IOK
MOJENb https://m.edsoo.ru/ff0cl18ac
PaanoakTuBHBIE TTpEBpALICHHUS. bubnuoreka [IOK
83
H3oTonbl https://m.edsoo.ru/ff0clald
84 Pemenne 3agau mmo teme: bubnmuoreka [JOK
"PagnoakTuBHbBIC peBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monmypacnazna
Vpok-kondepenuus "PagunoakTuBHbIC
86 1/13131 eHI/Ii([b Bpn ; 0J1e MI; WIIMHE bubmotera [JOK
i | PHPOJE, MEHIIIE, https://m.edsoo0.ru/ff0c2126
TEXHHUKE
SnepHbie peakuu. 3aKOHBI
87 c:x paHeHII:s[ 3au;1 OBOT'O U MacCOBOTO bubmmorexa [TOK
P pAA https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprusi CB3U aTOMHBIX siaep. CBs3b bubnunoreka [JOK

MacCChl U SHEPIrun

https://m.edsoo.ru/ffOcld7a
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89

Pemenue 3agau no reme "Anepueie
peakuun"

90

Peakium cuHTe3a U JETCHUS IEP.
Wcrounuku sHeprun CosHua U 3BE3]1

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "SAneprHas
sHepreTuka. JlencTeus
PaIMOAKTUBHBIX U3TyIECHUN Ha KUBbIE
OpraHu3mal"

92

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEKTPOMAarHUTHBIE BOJTHBL
KBanToBrie sBnenns"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KounTponbnas paborta o teme
"DIeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

94

[ToBTOpEeHME, 060OIIECHNE.
JlaGopaTopHbie pabOThI 1O KYpCy
"BzaumoaeiictBue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6obmenue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3aa4 10
teme "TemnoBsie npouecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, o6o0menHue. Pemenue
pacyeTHBIX M KAYECTBEHHBIX 3aa4 110
teme "KIIJ] TenioBeIX gBUrarenci'

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M KaueCTBEHHBIX 3a/1a4 110
teme "KIIJ] anekrpoyctaHOBOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, obodIIeHNE.

bubmuoreka [JOK

98 JIa6 5] 1 1
| abOPATOPHRIC pa O"TH 1o XYPey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE ABJIICHUS
[ToBTOpenue, o6obmenue. Padora c
99 TEKCTAMU 110 TeMe "3aKOHbBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHeHI/Iﬂ B MCXAaHUKC
[ToBTOpenue, 0606menue. Pabora c
100 TekcTamu 110 Teme "Kosebanus u 1 bubmmorexa [TOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menue. Pabora ¢
101 TekcTamu 110 TeMe "CBETOBBIE 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0c3044
ABJICHUA
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcraMu 1o TeMe "KBantoBasa u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Yuebnuk miisi 001eo0pa3oBaTeNbHBIX YupexaeHud 1o ¢usuke 9 kiacc

A.B.Ilepsimikun, Mocksa, Jlpoda

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Kuwra no ¢pusuxe A.B. [lepoikun



