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HOACHUTEJIBHAS 3AIINCKA

AnantupoBaHHass mporpamMma Mo (¢u3MKe Ha YpOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHUsl COCTABJIEHA HA OCHOBE MOJOXEHUN U TpeOOBaHUN K pe3yibTaram
OCBOCHHUSI Ha 0a30BOM YypOBHE OCHOBHOH 00pa30BaTeIbHONW MPOrPaMMBI,
npeactaBieHHbix B ®I'OC OO0, a takxke ¢ yu€rtom ¢enepanbHOl paboueit
nporpaMMmbl  BocruTaHuss W KoHuenmuu mnpenogaBaHus Y4eOHOTO mpeameTa
«Dusnkay.

Conepxanue aJanTUPOBAHHOW TMporpaMmbl 1O (U3UKE HAIMpaBICHO Ha
dbopMupoBaHue  €CTECTBEHHOHAyYHOM  TPaMOTHOCTH  OOydYarouuxcsi |
OpraHu3aIri0 U3yueHusi (U3MKU Ha JESITEILHOCTHON OocHOBe. B mporpamme 1o
¢bu3MKe YUYUTHIBAIOTCSA BO3MOXKHOCTH Y4Ye€OHOTO TIpeAMETa B pealu3aluu
tpeboBanuit ®I'OC OOO Kk mMIaHUPYEMbIM JIMYHOCTHBIM M METalpeAMETHBIM
pe3yibTataM OOy4YeHHMs, a TaKXKe MEXIPEIMETHBIE CBA3U E€CTECTBEHHOHAYUHBIX
y4eOHBIX TIPEAMETOB HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs.

AnantupoBaHHas MporpaMma Mo (PU3NKE YCTAaHABJIMBAET paclpe/elieHUe
y4eOHOro mMaTepuaia mo rojam obydeHus (1o Kjaccam), MpejjiaraeT MpUMEpHYIO
MOCJICIOBATENIbHOCTh ~M3YYEHMs] TEM, OCHOBAaHHYK) Ha JIOTMKE Pa3BUTHUS
NPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUdarommuXxcs.

AnanTupoBaHHas nporpamma no (usuke paszpaboTaHa C ILENTbI0 OKa3aHMS
METOJIMYECKON MOMOIIM YUUTENI0 B CO3[JaHUU padoueill mporpaMmsbl Mo y4eOHOMY
IpEaAMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKOJbKY (PU3MYecKne 3aKOHBI JI€KAaT B OCHOBE MPOIIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadgueid, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYSHHS JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa30oBaHusA COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne ¢Qusukun Ha 0a30BOM YpOBHE TMPEIIOJAraeT OBJIaJCHHUE
CIEAYIOIINMHU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYYHBIE
JIOKa3aTeIbCTBA JIJISl TOTYUYEHHUS BHIBOJIOB.

enmn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yueOHoro mnpeamera «®Pusuka» B



oOpa3oBaTenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmux
OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienus Poccutickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne [1K4BH).

eaun nzyyenus pusuku:

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

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC TTO3HAHUS M (DOPMUPOBAHHE
UCCIICIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHNUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O POIU (U3MKU ISl 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 ImporpaMmmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOTO
O6I_HGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs pCIICHUEM CIICAYIOIUX 3a1aY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

NproOpETCHHE YMEHUW OIUCHIBATh U OOBSICHATH (PU3MUECKHE SBICHUS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BHUTHE YMEHUN HAOII0IaTh MPUPOHBIC SBICHUS U BBITIOIHATH OMBITHI,
nabopaTopHbie  pabOTBl W OKCIEPUMEHTAIbHBIE HMCCIENOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

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

3HAKOMCTBO €O cepamMu IpodecCHoHaATBHON TEeSITSIBPHOCTH, CBI3aHHBIMHU
C (Gu3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpa3zoBanus otBomutcs B 9 kmacce — 102 waca (3 waca B Hemeno).



[Ipennaraemplii B aganTUPOBAaHHOW mporpamMme Mo (U3MKE NEepeyeHb
7a00paTOPHBIX pabOT U ONBITOB HOCUT PEKOMEHAATENBHBIN XapakTep, yUUTEIb
JieNnaeT BbIOOp TMPOBEACHUS JA0OPATOPHBIX pPabOT M ONBITOB C  YYETOM
MHIUBUIYAIBHBIX OCOOCHHOCTEH OOYYarolmMXcs, CHUCKAa HSKCIEPUMEHTaTbHBIX
3alaHAl, NPENIaracéMbIX B paMKax OCHOBHOIO I'OCYJapCTBEHHOIO 3K3aMEHa II0
¢du3zuke.



COIAEPKXAHUE OBYYEHUA
9 KITIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABwKeHHe. MarepuanpHas Touka. Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAaHMYECKOrO JBUXKEHHs. PaBHOMEpHOE MNpPAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOEe mpsmMosinHEHOEe nBHKeHHE. CpenHsss 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOoyckopeHHOe mpsMoiuHelHoe JBuxkeHue. (CBoOoaHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKPYKHOCTH. Ilepron m yactoTta oOpalieHws.
JIuneliHas u yrioBasi CKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropoit 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[TpuHUHMI CyNEepIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHMs: CUJIa TPEHUS CKOJIbKEHUSI, CHJla
TPEHUSI TOKOS, IPYTUE BUbI TPCHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmkenue mianer Bokpyr Connua. IlepBas kocmudeckasi CKOpPOCTb.
HeBecomocTs U neperpysKu.

PaBHOBecue marepuanbHOM TOUYKU. AOCONMIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cubl. LIeHTp TsxecTH.

Nmnynec Tena. 3meHenue ummyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

Mexannueckass paboTta W MOITHOCTh. PaboTa CHJI TSKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padbothl. [loTeHIManbHAas SHEPTUs Tea, TOJIHIATOrO HaJ
MMOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas SHEPTUs C:KaTOM NMpyKkuHbl. KnHeTnueckas
sHeprus. TeopeMa 0 KHHETUYECKOM IHEPTUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUMU.

Jemoncmpauuu.
1. HaOmroneHne MeXaHWYECKOTO JBMKCHUS TeJla OTHOCUTEIBHO Pa3HBIX T
OTCUETA.

2. CpaBHeHME MyTE€d W TPACKTOPUM NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEJIbHO Pa3HbIX TEJ OTCUETA.

N3mepenue ckopocTy U YCKOPEHUSI MPSIMOJIMHEITHOTO JBUKEHHUS.
HccnenoBanne npu3HaKoB PAaBHOYCKOPEHHOTO JIBHIKEHUSI.

HaGmronenne nBrkeHHs Tea 0 OKPY>KHOCTH.

HaGnronenne MmexaHu4eCcKuX SIBJICHUM, IPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» mnpu e€ paBHOMEPHOM H  YCKOPEHHOM JIBUKEHUHU
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 B3aUMOJEHCTBUN TEN.

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.

KoncTtpyupoBanue Tpakra 1jisi pa3roHa W JajbHEWUIIEr0 paBHOMEPHOTO
JIBUYKCHUS TIIApUKa WA TEICHKKH.

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

OnpeneneHue yCKOpPEHHsI Tejla TPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOMU 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 OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTA CHJIBI TPEHHS CKOJBKEHHS OT CHJIBI
HOPMAJILHOTO JIaBJICHMUS.

Omnpenenenue kKodphUIIMEHTA TPEHUS CKOJBXKEHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

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

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

N3ydeHne 3akoHa COXpaHEHUs SHEPTHUU.

Pazgen 9. Mexanuuyeckue Koj1eO0aHUs U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TIEpUOI,
4acToTa, aMIUIATya. MaTtemaTnueckuii 1 NpyKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPIUM NpH KOJIeOATETIBHOM JIBUKEHUU.

3aryxaromue  KojeOaHus.  BeIHyxkIeHHble  KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoOJIHBL. (CBOWMCTBA MEXaHMYeCKUX BOJH. [IpomonbHble u



[ONepeYHble  BOJIHBL. JlnMHA BONMHBI M CKOPOCTh €€ pPacinpOCTPaHEHMS.
Mexannyeckue BOJIHBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkoCTh 3BykKa M BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenue xoneOaHuid Ten MOJ JOEUCTBUEM CHIIBI TSXKECTH WU CHIIBI
yIPYTrOCTH.
HaGmonenue konebanuii rpy3a Ha HUTU U Ha TPYKUHE.
HaGmonenrie BIHYXICHHBIX KOJI€OAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEUYHBIX BOJH (Ha MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTUYECKHI pE30HAHC.

o v oA w N

Jlabopamopnuvie padbomot u onvimot.
1. OmpeneneHue YacTOThl M TEpHojia KoJieOaHWM MaTeMaTUYeCKOro
MasTHHUKA.
2. OmnpenesieHre 4acTOTHI U IEpHO/1a KOJIeOaHUH TPY>KMHHOTO MasTHHKA.
3. HccrnenoBanue 3aBUCMMOCTH Teproa KojaeOaHuW MOABEHIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEpHO/ia KojieOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHoJa KoieOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBl, JIEMOHCTPUPYIOUIUME  3aBUCUMOCTh  IEepuoaa  KoyieOaHUU
IPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3mepeHne ycKopeHusi CBOOOTHOTO MaeHUSI.
Pa3zpnen 10. Di1eKTpOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DONEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHele  BOdHBL.  CBoiicTBa
ANEKTPOMArHuTHhIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.
DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBETA.
Jemoncmpauuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnwie padbomot u onvimot.
1. M3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOILIBIO MOOWIBHOIO
TenedoHa.
Pa3gea 11. CBeToBbBIE AIBJIEHUS.



JlyueBas  Mmopmenbs  cBera.  Mcroynukum — cBera.  lIpsaMonuHeinHoe
pactpoctpanenue ceera. 3atMeHust Connna u Jlynel. Otpaxkenue ceta. Ilnockoe
3€pKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenue cBera. 3akoH TmpenomieHUs cBera. [lomHoe BHyTpeHHEe
OTpaXeHue cBeTa. VCcnonb30BaHME TIOMHOTO BHYTPEHHETO OTPaXEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xona onayuedr B gauH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHKpPOCKONAa M Telieckoma. [7a3 Kak onThdeckass cuctema. bianm3opykocTh U
JaTbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssMonuHEHOE pacIPOCTPAHEHHUE 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 doTtoanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monenb riasa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

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

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHUSI CBETOBOTO Jiyda OT yrjia

NaJCHUs.

2. M3ydeHue xapakTepUCTUK W300paxeHUs MpeIMETa B IIIOCKOM 3€pKaie.

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

4. Tlomyuenune N300paKeHUM C TIOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUAA U ONTHYECKON CHIIBI coOMparomen
JIVH3BI.

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.

Oneitel Pesepdopna u mnanerapHas Mojenb aroma. Monens atoma bopa.
Hcnyckanue u nornomnieHue ceera aroMmoM. KBaHThl. JInHeUaTeie CIIEKTPHI.
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PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOeHUE aTOMHOTO
anapa. HykimoHHas wmoxaens aroMHoro sapa. HMsoronbsl.  PaguoakTuBHBIE
npespanieHus. [lepuon nomypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M 3HEpruu. Peakunu cuHTE3a H
nenenus anep. Mcrounukn sueprun CoJtHIa U 3BE3.

SnepHas sHepretuka. JleMCTBHUS pPagUMOAKTUBHBIX W3JIYYCHUN Ha JKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Iy4YEHUS U MOTJIOLICHHUS.

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. HaGnroneHue CIUTOMIHBIX U TUHEHYATBIX CIEKTPOB U3JTYUYECHHUS.

2. HccinenoBaHue TPEKOB: M3MEPEHUE DSHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIHLHO-00001IIAKO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MIIAIOMNN MOAYIH TIPEAHA3HAYECH /I CUCTEMAaTHU3aI|H
U 0000IIeHHs] TPEIMETHOTO  COJAEpX aHUA U OMNbITa  JICSITENbHOCTH,
NPUOOPETEHHOTO TIPU U3YUYEHUHU BCETrO Kypca (PU3MKH, a TaKXkKe JJIs TMOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (Qu3MKe I 00y4arouuxcs,
BBIOPABIIIMX 3TOT YUCOHBIN MPEIMET.

[Ipy “3ydyeHHH JAHHOTO MOJYJISI PEATM3YIOTCS U CUCTEMAaTU3UPYIOTCS BUIIbI
JesITEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEUYMBACTCS TOCTHKEHHE MPEIMETHBIX U
METamnpeMETHbIX  IUIAHUPYEMBIX  pe3yJlbTaToB  OOydeHHus, (QopMHUpPYETC
€CTECTBEHHOHAY4YHAasi IPaMOTHOCTB: OCBOCHHE HAyYHBIX METOJOB HCCIEIOBAHHUS
SBJICHUI TPUPOJbI W TEXHUKH, OBJIAJICHUE YMEHHUSMU OOBIACHATH (pU3nuecKue
ABJICHHS, IPUMEHSAS IOJyYCHHBIE 3HAHWSA, pelaTh 3a7a4yd, B TOM 4HCIIE
KAuECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMOMANBHO AESATENBHOCTHBIN XapakTep JAHHOIO pasjeia pealu3yercs
32 CYET TOrO, YTO OOyYaroluecs BBINOJHAKT 3aJaHus, B KOTOPBIX WM
IpeJaraeTcs:

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



MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBAaHUS (PU3NYECKUX SIBICHUI, B TOM
quclie JUIsl IPOBEPKU TMIOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HaMOOJIE€ BaKHBIX JOCTHKEHUHA COBPEMEHHBIX
TEXHOJIOTUH, HalpUMEp, TPAKTUYECKOr0 UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPrUy Ha OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHUsSI BCEX U3BECTHBIX BUIOB
SHEPrUu.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOT'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

N3yuenne ¢u3ukn Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAMNpPABICHO Ha JOCTIKEHHE JIMYHOCTHBIX,

MCTAIPECAMETHBIX U IPECAMETHBIX O6pa30BaTeJIBHBIX PE3YyJIbTATOB.

B pesynprare wusydeHus (U3MKM HAa YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHus Yy oOyuwaromierocs OyayT

C(I)OpMI/IpOBaHBI CICAYIOIHNEC JINYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHHE UHTEpPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (PU3NUYecKol HayKHu;

- IGHHOCTHOE OTHOIIICHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTh K aKTHBHOMY YYacTHUIO B OOCYXICHHHM OOIIECTBEHHO 3HAUMMBIX W ITHMUYECKUX MPOOJEM, CBSI3aHHBIX C
MIPAKTUYECKUM MMPUMEHEHUEM JOCTHKCHUN (PUBHKY;

- OCO3HAHHUE BaKHOCTU MOPAIbHO-3TUUYECKUX IPUHLIUIIOB B AESTEIbHOCTH YYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS:

- BOCIIPUATHE 3CTETUYECKUX KauecTB (PU3MUECKOW HAyKU: €€ TapMOHMYHOTO IOCTPOEHHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTU;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

- OCO3HaHHE IIEHHOCTH (U3UYECKOM HAYKW KaK MOIIHOTO HWHCTPYMEHTAa TO3HAaHUS MHpPA, OCHOBBI Pa3BUTHS
TE€XHOJIOTUM, BAXKHEUIIIEH COCTABJISIOIIECH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JH0003HATEIBHOCTH, HHTEPECA K UCCIIEN0BATEIBCKON AEATENBHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJBHOIO 0JIATOMOTYYHS:

- OCO3HaHHE IEHHOCTU Oe30MacHOro obpas3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUpPE, BAKHOCTU IPABHII
0€30MacHOro MOBEIECHUsI Ha TPAHCHOPTE, Ha JOpPOrax, ¢ 3JEKTPUYECKUM M TEIUIOBBIM OOOPYAOBaHHEM B JOMAILTHUX
YCIOBUSX;

- c(OpMHUPOBAHHOCTh HaBbIKa pedyiekcur, MPU3HAHHWE CBOETO MMpaBa Ha OMMOKY M TAaKOro K€ MpaBa y IPYroro
YEJI0BEKA;



6) Tpy10BOr0 BOCIIMTAHMS

- AKTUBHOE Y4YacCTHUE B PEIICHUH MPAKTUYECKUX 337a4 (B paMKax CeMbH, 00pa30oBaTeIbHON OpraHu3alu, ropoaa, Kpas)
TEXHOJOTUYECKON M COLMATIBbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIe U (PU3NYECKUX 3HAHMI;

- HIHTEpEC K MPAKTUYECKOMY U3yUEHHUIO MPodecCuid, CBA3aHHBIX C (QUZHUKOM;

7) 3K0JI0THY€eCKOT0 BOCIIUTAHMS:

- OpHUEHTalusi Ha MpUMEHEHHWEe (PU3NYECKUX 3HAHUU [JIs pelieHus 3a7ad B OOJacTH OKPYKAIoIIEeW Cpelbl,
IJIJAHUPOBAHUS IIOCTYIIKOB ¥ OLIEHKH UX BO3MOKHBIX IIOCJIEICTBUH JUISl OKPYIKAIOLIEH CPEbI;

- OCO3HAHUE TJI00ATILHOTO XapaKTepa SKOJOTMYECKUX POOJIeM U IMyTeH UX PEIICHHUS;

8) amanTanum K U3MEHSIOUIUMCS YCJIOBUSAM COUMATBHON U IPUPOAHOI CPeabl:

- MOTPEeOHOCTh BO B3aMMOJCHCTBUU IPHU BBHINOJHEHUU HCCIEJAOBAHUM M MPOEKTOB (HU3MUECKON HAmpaBICHHOCTH,
OTKPBITOCTb OIBITY U 3HAHUSM JPYTHUX;

- MIOBBILIEHNE YPOBHS CBOEU KOMIIETEHTHOCTHU Yepe3 MPAKTUYECKYIO 1€ TEIbHOCTD;

- MOTpeOHOCTh B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM 4Hcle (HOPMYJIMpPOBAaTh HJIE€U, NOHATUS, THIIOTE3bl O
¢u3nyecknx 0ObEKTax U SBICHUSMX;

- OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEHN B 001acTu (GU3HKH;

- IUVJTAHUPOBAHME CBOETO Pa3BUTHSI B IPUOOPETEHNU HOBBIX (PU3NUECKUX 3HAHUH;

- CTPEMJICHHE aHAJIM3UPOBaTh U BBIABIATH B3aMMOCBSA3M HPUPOJIbI, OOIIECTBA U 3KOHOMHMKH, B TOM YHCIE C
UCMOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

- OLICHKA CBOUX JICHCTBUH C yUETOM BIIMSHUS Ha OKPY>KAIOILYIO CPELy, BOBMOXKHBIX INI00ATBHBIX MOCIEICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe 0cBOeHUs mporpaMMebl Mo (pr3uke Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBanus y 00ydaronierocs OyayT

chopMHUpOBaHE MeTAaNpeIMeTHbIe Pe3yabTaThl, BKIIOYAIONINE MO3HABATEIbHBIC YHHBEPCAIbHBIC y4eOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIE ACHCTBUS, PETYISATHBHBIC YHUBEPCAIbHBIC YI€OHBIC ICHCTBHS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS



ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBJISITh U XapaKTE€pPU30BATh CYIIECTBEHHBIE MPU3HAKUA OOBEKTOB (SBJICHUN);

YCTaHABJIMBATh CYIIECTBEHHbIN MPU3HAK KIacCU(UKALIMKI, OCHOBAaHUS sl 0000IIEHUs U CPABHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEYUST B paccMaTpuBaeMbIX (akTax, JaHHbIX © HaOJIIOJEHUSX,
OTHOCSLIUXCS K (PU3UUECKUM SIBICHUSIM;

BBISIBJISITh IPUUUHHO-CJIE/ICTBEHHBIE CBA3U NMPHU M3YyYEHUHU (PU3MUYECKUX SIBICHUN U MPOLECCOB, JI€NaTh BHIBOJBI C
UCIIOJIb30BAHUEM JIENYKTUBHBIX W WHAYKTHUBHBIX YMO3aKIIOUEHHW, BBIIBUTaTh THUIOTE3bl O B3aUMOCBA3AX
(u3HUECKUX BETUYHH;

CaMOCTOSATEIILHO BBIOMPATh CIOCO0 pemieHus yueOHol (u3nmyeckoil 3aiaun (CpaBHEHHE HECKOJIBKUX BapHaHTOB
pernieHusi, BBIOOp HanboJiee MOAXOASIIETO C YYETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKIe AeMCTBUS.

UCII0JIb30BaTh BOIPOCHI KaK UCCIICI0BATCILCKHIA HHCTPYMEHT ITO3HAHUS;

MPOBOJIUTH TI0 CAMOCTOSITEIFHO COCTABIICHHOMY TUIAHY OIBIT, HECJIOKHBIN (U3NISCKUN IKCIIEPUMEHT, HEOOIbIIToe
UcclieZIoBaHne (PU3MUECKOTO SIBICHUS;

OLICHWBAaTh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh HH(OpPMAIHIO, TMOJYYEHHYI0 B XOJ€ HCCICIOBAHHS WIIH
IKCIIEPUMEHTA,;

CaMOCTOSITEILHO (HOPMYJIUPOBATH OOOOIICHUS W BBIBOJBI 1O pe3yjbTaTaM MPOBEIEHHOTO HAOJIOACHUS, OIBITA,
UCCIICJIOBAHUS;

IPOTHO3UPOBATh BO3MOJXKHOE JIalibHEHIIee pa3BUTHE (PUINYCCKUX TMPOIECCOB, a TaKKe BBIIBUTATH
MIPENOIOXKEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Pabora ¢ undgopmanmeii:

MPUMEHSATh Pa3IMYHBIC METOJbI, HHCTPYMEHTBI M 3alpOChl MPU MOWUCKE M O0TOOpe MH(POPMAIUU WM JTaHHBIX C
y4EéTOM MPEITIOKCHHON YueOHON (hM3NISCKOM 3aauH;

aHaJU3MPOBaTh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATh HWHOOPMAIMIO PaA3JIMYHBIX BHJIOB H  (OpM
MpEICTaBJICHHUS;



CaMOCTOAITEJILHO BBIOMpPATh ONTUMANbHYIO (OpMY MpEACTABICHHUS] MH()OPMALUMU U WUTFOCTPUPOBATH pELIaeMble
3a/1ayu HECIOXHBIMHM CXEMaMU, JUarpaMMaMu, MHOM TpauKoil 1 X KOMOMHAIUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

B X0JI¢ 00CYXKJeHUsI y4eOHOTr0 MaTepuaia, pe3yJbTaToB Ja0OpaTOPHBIX padOT U MPOEKTOB 3aJaBaTh BOMPOCHI MO
CYIIECTBY OOCYXKIaeMOW TeMbl W BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJaud W IOJIepKaHHe
OJ1aroXKenaTeIbHOCTH OOIICHUS;

COIIOCTAaBJISITh CBOU CYXKACHUS C CYXJICHHSIMU IPYTHMX YIACTHUKOB JIMAjora, 0OHAPYKHBATh PA3IMYUC M CXOACTBO
MO3HUIUM;

BBIP@YKATh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCbMEHHBIX TCKCTaX;

NyOJIMYHO TIPEACTABIATh PE3YyJIbTaThl BBIMOJTHCHHOTO (PU3MUYECKOTO OIbITa (IKCIEPUMEHTA, HCCICAOBAHMS,
IIPOEKTA);

NIOHMMAaTh W UCIOJIb30BaTh MPEUMYINECTBA KOMAHJHOW W HWHJWBHIYyaJIbHOHW paOOTBI NPH PEIICHHH KOHKPETHOU
buzndeckoi mpooIeMbl;

NPUHUMATH II€JI1 COBMECTHOM JESTENbHOCTH, OPTraHU30BBIBATH NEHUCTBUSA MO €€ JOCTHUKEHHUIO: paCIpeielsiTh
poJin, 00CYX1aTh MPOIIECCHl U PE3YyJIbTaThl COBMECTHON pabOThI, 00001aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJHATH CBOIO YacTh PabOThI, OCTUras KaueCTBEHHOI'O Pe3ysibTaTa M0 CBOEMY HAIPAaBJICHHUIO U KOOPAUHUPYS
CBOM JICUCTBHUSI C IPYTUMU YICHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMIMNA MPOAYKT MO KPUTEPHUSM, CAMOCTOSTENBHO C(HOpMYyITHpPOBAaHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHUS.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE Y4eOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX M YUYEOHBIX CUTYaIUSIX, TPEOYIONTUX JIJIsl pelIeHns (PU3NIeCKUX 3HAHUM;
OPUEHTHPOBATHCS B PA3NIMYHBIX MOJAX0/IaX MPUHATUSA pelIeHUN (MHAMBUYaJIbHOE, IPUHATUE PEIICHUSI B TPYyIIIE,
MIPUHATHE PELICHUN TPymmnoi);



CaMOCTOATENILHO COCTaBJSATh AITOPUTM pelieHus (U3MYECKOW 3a/layd WIM IUJIaHAa HMCCIENOBaHUSA C YUYETOM
MMEIOILUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh MIpejlaraéMble BApUAHThI PELICHUM;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJ/Ib, IMOLMOHAJILHBIA HHTEJJICKT:

JaBaTh aJI€KBATHYIO OLICHKY CUTyallMH U IIpeuiaraTh IJ1aH €€ U3MEHECHUS,

OOBSACHATh NPUYUHBI JOCTHKEHUS (HEJOCTHKEHUS) PE3yIbTaTOB JAESATEIbHOCTH, 1aBATh OLEHKY MPUOOPETEHHOMY
OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YMCJIE€ B XOJ BBINOJHEHUS (PU3UYECKOTO HCCIEIOBAHUS WIIU
IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHUBIIMXCS CUTYallMi, YCTAHOBJIEHHBIX OLIMOOK, BO3HHMKIIUX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIopa WM JUCKYCCHU HA HAYYHYIO TEMY, MTOHUMaTh MOTHBBHI,
HaMEpEHHUs U JIOTUKY JPYIroro;

IpU3HABATh CBOE MPaBO Ha OMIMOKY MPH PEIICHUH (PU3NYECKUX 3a7ad WIA B YTBEPKICHUIX HA HAyyHbIE TEMbI U
TaKO€ K€ IPaBo APYyroro.

M3yYEHHBI MOHATUHHBIN anmapar Kypca (U3UKH, COIPOBOXKAATh BBICTYIICHUE MTPE3CHTALUEH;

IpY BBIIOJHEHUHM YYEOHBIX NMPOEKTOB M MCCIENOBAaHUI pacrpenessTh 00S3aHHOCTH B IPYIIE B COOTBETCTBUU C
IOCTaBJICHHBIMU 3aJauyaMu, CJEAUTh 32 BBIIOJHEHUEM IlJIaHa JEHCTBHM, aJeKBaTHO OIIEHMBATH COOCTBEHHBIN
BKJIAJl B JICATEIBHOCTH TIPYIIbI, BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE, Y4YUTHIBAsI MHEHMHE
OKpY KarouX.

9 KIIACC
KoauvecTBo yacos JJIeKTPOHHBbIE

HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/ Konrtpoabnsie | I[IpakTnueckue

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIC

padoTshI padoThI
pecypcsl

Paszpnen 1. Mexanuveckue siBJICHUSA




11 MexaHu4ecKoe ABUKEHUE U CIIOCOOBI €ro 10 bubmuoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
1.2 B 7 2
SAUMOICHCTBIE Tel 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
1.3 3 10
AKOHBL COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 40
Pa3znea 2. MexaHn4yecKkue KoJ1e0aHUA U BOJTHBI
2.1 Mexannueckue KoJieOauus 7 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2.2 M .3 8
CXAHMACCIHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15

Pa3znen 3. DileKTPOMATrHUTHOE 10JI€ M JIEKTPOMArHUTHbIE BOJIHbI

31 DJIEKTPOMArHuTHOE MOJIE U 6 bubnuoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 6
Pa3znen 4. CBeToBbIe SIBJICHUSA
4.1 3aKOHBI PaclpoOCTPaHEHHUS CBETA 6 bubmmorexa [IOK
' pactpostp https://m.edso0.ru/7f41a4a6
4.2 JIuH3BI U oNITHYECKUE TPHOOPHI 6 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 P 0 3
AANOICHIE DEIOTO CBETa B CLICKIP https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
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Paznena 5. KBanTtoBbie iBJIEeHUSA

5.1 Hcnyckanne u TOTJIONIEHHE CBETa aTOMOM 4 1 bubmorexa OK
' y B https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.2 C
TPOCHHE TOMHOTO Aipa 6 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.3 | 7 1
ACPHEIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBropuTtebHO-0000 a0 1M MOYJIb
6.1 [ToBTOpeHue u 0000mEeHNEe COACPIKAHUS 9 5 bu6moreka [IOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
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IMPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
AJJAITUPOBAHHON IMPOIPAMMbBI OCHOBHOT'O OBIIEI'O
OBPA30OBAHUSA

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
NpoBepPsIeMoro 0230BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi
TpeOoBaHuUs NporpaMMbl OCHOBHOI0 0011ero odopa3zopanusi Ha ocHoBe PI'OC

[lonumanue ponu  ¢GU3MKM B HAydyHOM  KapTUHE  MUDA;
c(hopMUPOBAHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOM CBSI3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJIM HKCIEPUMEHTa B
¢uzuke, o cucremooOpasyomeid poiaud (QU3MKK B Pa3BUTHH
1 €CTECTBEHHBIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHUM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpA, O BKIAJE€ POCCUHCKUX M 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE IMPOILIECCOB OKPYKAIOIIETO

Mupa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
crioco0e CyIIecTBOBAaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (DU3UYECKOH CYIIHOCTH SIBIICHUH TPUPOJIBI
(MEXaHUYECKHX, TEIUIOBBIX, OJJICKTPOMArHUTHBIX H KBAaHTOBBIX);
2 YMEHUE pa3jinyaTh SBICHH [0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclO3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MUYCCKHUX SIBIICHUI
B OKpYXAlollleM MHUpEe, BBIICIAS HMX CYIICCTBEHHBIC CBOWCTBA

(TIpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alaapara M CHUMBOJHNYCCKOI'O

SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCLICHUSA y‘le6HLIX 3aJa4,

3 YMEHHE XapaKTepu30BaTb CBOWCTBA Tel, (U3NYECKUE SBICHUS U
HPOIIECCHI, UCTIONB3Ys (PyHAaMEHTAIbHbIE U SMIMPHUECKUE 3aKOHBI

A YMeHue onuchIBaTh U3y4E€HHBIE CBOMCTBA Te U (PU3NUECKUE SIBICHUS,
UCTIOJb3YS (PU3UUECKUE BETUUHUHBI
Bnanenne ocHOBaMH METO/JOB HAy4yHOTO TIIO3HaHHUA C Y4ETOM

5 coOmoIeHHs MpaBuil 0€30MacHOro TpyJa: HaOmtoJeHne (PU3NYECKUX

SIBIICHUWI:




YMEHHUE CaMOCTOSTENIbHO COOMPATh SKCHEPUMEHTAIBHYIO YCTAaHOBKY
W3 JaHHOTO Habopa 00OpyTOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3aIHCHIBATH €r0 PE3yNIbTaThl, (POPMYIUPOBATH BHIBOIbI;
IPOBE/ICHUE MPSMBIX 1 KOCBEHHBIX H3MEPEHHUN (PU3NUIECKUX BEINYHH:
YMEHUE IUIAHHPOBATh HM3MEPEHHs, CaMOCTOSTENIbHO CcOOMpaTh
OKCIIEPUMEHTAIBHYI0 ~ YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIE PE3YIbTATHI C
Y4€TOM 33/JaHHOU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
MPOBEACHNE  HECJIOKHBIX  OKCIEPUMEHTAJIbHBIX  HCCIEIOBAaHUM;
CaMOCTOSITEIBHO  COOMpaTh AKCIEPUMEHTAIBHYI0 YCTaHOBKY H
MPOBOJUTH  HCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJTIydeHHBIE 3aBUCHUMOCTH (PM3WUYECKUX BEIMYWH B BHUJE TaOIUI U
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOCHUS
ra3oB, XHUJAKOCTEH W TBEPIBIX TeJ, IJIAHETapHas MOJENIb aroma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHME MPUMEHSTh UX AJs

00BbSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00bACHATh (PU3UUECKHE MPOIECCHl U CBOMCTBA TEN, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHUE C OMOPOM Ha M3y4EHHBIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemarh pacuéTHele 3amaud (Ha Oaze 2 — 3 ypaBHECHHH),
UCIOJIB3YS 3aKOHBl W (OPMYJIbI, CBsI3bIBAIONIME  (PU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOIMMBIC ISl €€ PEeIICHUs, MCI0JIb30BaTh CIIPABOYHBIC JAaHHBIC,
OPOBOAMUTH PAcu€Thl W OLEHUBATh PEATHCTUYHOCTH TOTYYEHHOTO
3HaueHusl (pU3MYecKOl BETUUMHBI; YMEHUE OMPENeNsTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a4n

YMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIIIIICHHBIX

TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONHNCAHUIO, UCIIOJIb3YSA 3HAHUA O




CBOMCTBaX (PU3UYECKUX SBJICHUH M HEOOXOIUMBbIE (PHU3HUECKHE

3aKOHOMEPHOCTH
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YMeHHe HWCHoJb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
NOBCEHEBHON KM3HM Jjsi  oOecriedyeHus O€30MacHOCTH NP
oOpamernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOIMMOCTH TPUMEHEHHS JOCTIDKEHHH (U3UKH W TEXHOJIOTUH

AJI palfMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS
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OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOpMALIUU
(U3MYECKOTO COJEP)KaHUA C MCNOJIb30BAaHUEM HHPOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHHMBATh JOCTOBEPHOCTb
MojaydyeHHOW wuH(OpMaluu Ha OCHOBE HWMEIOIIMXCSA 3HAHUM |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUHN Y4YEOHBIX 33JaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaepKaHusl, CIPAaBOUYHbIE MaTepUaibl, PECYpPChl CETU
Wnrtepuer; BnageHue 0a30BBIMM  HaBBIKAMU  MPeoOpa3oBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB







