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IHHOACHUTEJBbHAA 3AIINCKA

[IporpamMa 1o ¢u3uKe Ha ypOBHE OCHOBHOIO O0IEro oOpa3oBaHMs COCTaBJIeHA Ha
OCHOBE TOJOXEHUH M TpeOOBAHMH K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpexactaBieHHbix B OI'OC OO0, a Takke ¢ ydérom
(benepanbHOi paboueil mporpammbl BocnuTaHus M KoHienumu npenojaBaHus y4eOHOTO
npeaMera «Pusuka.

Copmepxanve  mporpaMMbl o (U3MKE  HampaBleHO  Ha  (hOpMHUpPOBaHME
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH OOYyYalOUIMXCSl M OpraHu3aluio H3ydyeHHs (QU3MKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMMe mo (u3MKe yYUTHIBAIOTCS BO3MOXHOCTH Y4YEOHOTO
npeamera B peanmm3anuu  TpeboBanuit DPI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3yibTaTaM  OOy4YeHHs, a  TakXKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYUHBIX Y4EOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIIEr0 00pa30BaHMsL.

[Tporpamma mo (u3mKe ycTaHaBIMBAET paclpenesieHue y4eOHOro Marepuaia 1Mo rojam
oOyueHust (10 Kjaccam), HpeayaraeT IPUMEPHYIO IIOCIEJOBAaTEIbHOCTh H3YYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUSA MPEIAMETHOTO COJEpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa ¢ IETbIO OKa3aHUS METOIUYECKOH IMOMOIIN
YUHUTEI0 B CO3/IaHUU paboyeil mporpamMmsbl 110 y4eOHOMY MpeIMETY.

®usnka SBISETCA CUCTEMOOOpA3yIOLIUMM Il €CTECTBEHHO-HAyYHBIX  yUEOHBIX
IPEIMETOB, MTOCKOJIbKY (PU3HUECKUE 3aKOHBI JISKAaT B OCHOBE ITPOLIECCOB U SIBIECHUH, H3y4aeMbIX
XUMHEH, Owuonorueir, acrpoHommeld W (¢U3NYECKOH Teorpaduel, BHOCHUT BKIAL B
€CTECTBEHHO-HAyUHYI0 KapTUHY MHpa, [IpeJocTaBiseT Hauboee siCHble 00pa3libl MPUMEHEHUS
HAy4YyHOT'O0 METO/1a TO3HAHUS, TO €CTh CI10cO0a MOTYUYEHHs! IOCTOBEPHBIX 3HAHUM 0 MUpE.

OpHa U3 rIaBHBIX 3a7a4 (U3MYECKOro 00pa3oBaHMs B CTPYKType oOuiero oopa3zoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HMHTEpeca K Hayke Yy
00ydaromuxcs.

W3ydyenne ¢usukn Ha 0a30BOM YpOBHE IMIPENAINOIaraeT OBJAJACHHE CIEAYIOUUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLMMH €CTECTBEHHO-HAYyUYHYI0 TPaMOTHOCTD:

® HAy4YHO OOBSCHSATH SIBJICHUS,

e OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;

e UHTEPHPETUPOBATh JaHHbIE M HCIOJNb30BaThb HAay4HbIE JIOKa3aTeIbCTBA IS

IIOJTy4€HUS BBIBOJIOB.

Henu wm3ydeHus ¢U3MKM Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMs OINpeAeNieHbl B
Konuenmuu npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENbHBIX OPraHU3AIMIX
Poccuiickoit ®enepanuu, pealu3ymoOMUX OCHOBHBIE 0011e00pa3oBaTeNbHbIe MPOTrPaMMBI,
yTBep)kAEHHON pemenneM Komnernn MunncrepctBa npocsemieHus Poccuniickoin denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu n3yyenus Gpu3nku:
e MpuOOpEeTeHHE WHTEpeca W CTPEMIICHUS OOydYaromUXcs K HAyYHOMY HW3YyYCHHUIO MPHUPOJIHI,
pa3BUTHE UX UHTEIUIEKTYalbHBIX U TBOPUYECKHX CIIOCOOHOCTENH;
e pa3BUTHE TMPEACTAaBICHWH O HAYYHOM MeETOJe TMO3HaHUS U  (HopMHUpOBaHHE
HCCIICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHUSIM;
e (QopmHupoBaHME HAay4YHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa H3Y4YEHHs] OCHOB CTPOCHHUS
MaTepuH U pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;
e (opmupoBaHue MpeACTaBICHUN O poiH (PU3UKU AJIST pa3BUTHS JIPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHii;
® pa3BUTHE TIPEACTABICHHMA O BO3MOXHBIX cepax Oyaymed mnpodeccnoHaTbHOM
JIESATETLHOCTH, CBSI3aHHON ¢ (DM3HMKOHM, MOATOTOBKA K JMajbHEWIIEMy OOYYEHHI0O B 3TOM
HaTPaBIICHUU.
JlocTrxkeHne ATHX Meledl mporpaMMmbl 1Mo (HU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
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o0Opa3oBaHUs 00ECTIEUNBACTCS PEIICHUEM CIIEAYIONUX 3a1a4:

e npuoOpeTeHrne 3HAHUM O JUCKPETHOM CTPOSHUHU BEIIECTBA, O MEXAHUYECKUX, TETUIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHre YMEHUN OIMUCHIBATh U OOBACHATH (PU3MUECKHE SBICHHS C HCIOJIb30BAaHUEM
MOJTYyYECHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 33]1a4 C UCIOJIL30BaHUEM (U3HUECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPHUEHTHPOBAHHBIX 33]1aY;

® pa3BUTHE yMEHUIl HaAOIIOJaTh MPUPOJHBIC SBJICHUS W BBIIOJIHATH OMNBITHI, JTAOOPATOpHbBIE
paboTBl ¥ DKCIEPUMEHTAJIbHBIC WCCICAOBAHUS C UCIOJIB30BAHUEM H3MEPHUTEIBHBIX
puOOPOB;

e ocBoeHHME TMPUEMOB paboThl ¢ HHPOpMAIMEH (QUINYECKOro COACpKaHHS, BKIHOYAs
UH(OPMAIIUIO O COBPEMEHHBIX JNOCTIKEHUSAX (DU3HMKH, aHAIIU3 M KPUTHUYECKOE OIICHUBAHUE
nHpopManuu;

® 3HAKOMCTBO cO cdepamu MpodecCHOHATBFHON NEesITeNbHOCTH, CBA3aHHBIMH C (U3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMU Ha JOCTHKEHUSIX (PU3HMUECKON HAYKH.

Ha usydenne ¢usuku (0a30BbIii YpOBEHb) HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUS
otBoauTcs B 9 kitacce — 102 vaca (3 yaca B Heenio).
[Ipennaraemselii B mporpamMme 1o (u3HKe mepedyeHb J1ab0paTOpHBIX PadOT U OMBITOB

HOCHT PEKOMEHIATEIbHBINA XapaKTep, yUUTENb JIeJaeT BHIOOP MPOBEICHUS Ta00OPATOPHBIX padoT

U ONBITOB C Yy4€TOM UHAMBUAYAIbHBIX  OCOOCHHOCTEH  OOydaroluxcs,  CIHCKa

OKCIIEPUMCHTAIBHBIX 3aJaHHUM, TPEIaracMblIX B paMKaX OCHOBHOTO TI'OCYIapCTBEHHOTO

JK3aMeHa Mo (U3MKe.

COJEPKAHUE OBYYEHUA

Pa3nes 1. Mexanuveckue siBJICHUS.

Mexannueckoe aBmxeHue. MatepuanbHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOTO JBIDKEHHs. PaBHOMEpHOE mpsAMOIUHENHHOEe ABWXKeHUe. HepaBHOMepHOE
npsiMoiMHeHoe aBmkeHue. CpenHsisi U MIHOBEHHas CKOPOCTh Tella IMpPH HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOyckopeHHOe TpsiMoyiMHEWHOe JBrkeHne. CBoOomHoe mazeHue. OTbIThI
lManunes.

PaBHomepHOe nBUXKEHHE 1O OKpykHOCTU. [lepnoa u yactora obpamienus. Jlunelinas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHE.

IlepBerit 3akoH Hprotona. Bropoi 3akoH Herotona. Tperuit 3akon Herotona. [Ipunnmn
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujia TPEHUS CKOJIbKEHUSA, CUJIa TPEHHUS
MIOKOSI, IPYTHE BUJIbI TPEHHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOJHOTO IaJIeHusl.
JBuxenne 1aHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts n
MepErpy3KHu.

PaBHOBecue MartepuanbHOM TOUKH. AOcomoTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec tena. 3menenne umnyisca. VMiynbe cuiibl. 3aKOH COXPAHEHHs MMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexanunueckasi pabota U MomHOCTh. PaboTa cun Tshkectu, ynpyroct, TpeHus. CBs3b
sHepruu U pabotel. [loTeHimanbHas 3Heprus Tena, MOJHATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
IToreHunanbHas SHEPrUs cxartoi npykuHel. Kunernueckas sneprus. TeopeMa 0 KHHETUUECKOM
SHEpPruu. 3aKOH COXPAaHECHHSI MEXaHUYECKON SHEPIUH.

Hemoncmpayuu.
1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeNl OTCUETA.
2. CpaBHeHHE MYTEH U TPACKTOPHH JBMKEHHUS OJHOTO U TOTO K€ TeJa OTHOCHTEIBHO Pa3HBIX
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SIS AR

TEeJ OTCYETA.

H3MepeHne CKOPOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBAKCHHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKCHMS.

HaOnroneHnue 1BUXKeHUs Tela 110 OKPYKHOCTH.

Habumronnenne MexaHUYECKUX SIBJICHUH, IPOUCXOIINX B cucTeMe oTcuéra «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTEJIBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CHUJIBI.

HaOnroneHnue paBeHCcTBa CUII IIPU B3aUMOJIEHCTBUY TE.

M3meHeHne Beca Tesa IpU yCKOPEHHOM JBUKCHHH.

. Ilepenada nmirysabca pyu B3aUMOJEHCTBHAU TEIL.

. IIpeoOGpa3zoBanust SHEPIUM IPU B3aUMOJCHCTBUN TE.

. CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMO/IEHCTBUN.

. CoxpaHeHue umnyJsbca npu abCOIOTHO YIIPYToM B3aUMOJEHCTBUY.
. HabnroieHue peakTuBHOTO IBUKEHUS.

15.
16.

CoxpaHeHue MEXaHU4YECKOM 3HEPruH MpHU CBOOOIHOM Ha/IEHUH.
CoxpaHeHne MEXaHUYECKOW PHEPTUH NPH IBUKEHUU TeJIa 107 IEHCTBUEM NPY>KUHBI.

Jlabopamopuwvie padbomot u onvimol.

1.

How

©oNe®

10.

11.

KonctpynpoBanue TpakTa JIjIsl pa3roHa W JaTbHEHIIEr0 PaBHOMEPHOTO JIBUKCHUS HIapUKa
WIN TENEXKKH.

OnpeneneHue cpeaHe CKOPOCTH CKOJIBKEHUS Opycka WM JBHXKEHHMS LIapuka IO0
HaKJIOHHOM IJIOCKOCTH.

Omnpeznenenne yCKOpEeHUs Teja IPH PAaBHOYCKOPEHHOM JBMKEHHUH 110 HAKJIOHHOW TUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHM IPH PaBHOYCKOPEHHOM JABMXKEHHM Oe3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runoTessl: eciau Npu paBHOYCKOPEHHOM JBM)KEHUH 0€3 HauyaJIbHOW CKOPOCTH ITYTH
OTHOCATCS KakK psAA HEYETHBIX YHCEN, TO COOTBETCTBYIONIME IPOMEXYTKH BPEMEHH
OJIUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHUS.
Onpenenenne k03P PULHEHTA TPEHUS CKOIBKEHHUS.

Omnpenenenne KECTKOCTU MPYKHUHBI.

Onpenenenue pabOThI CUIIbI TPEHUS ITPH PABHOMEPHOM JIBUKEHHMH TeJla [0 TOPU30HTATBHOM
TIOBEPXHOCTH.

Onpenenenve pabOTHl CHJIBI YHPYrOCTM MpH HOAbEME TIpy3a C HCHOJIb30BAHUEM
HETIOABIKHOTO U TIOABHYKHOTO OJIOKOB.

N3yueHne 3aKoHa COXPaHEHUS SHEPTUH.

Pa3gen 2. MexannuyecKkue KoJ1e0aHuA U BOJIHBI.

KonebatenbHoe npumkeHune. OCHOBHbIE XapaKTEpUCTUKU KojeOaHUM: Mepuoj, 4acToTa,

aMIUIMTyAa. MaTemMaTuueckuid Y TPYKUHHBIA MasTHUKH. [IpeBpaiieHue »HEpruM mpu
K01€0aTeIbHOM IBUKEHUH.

3aTyxaromHe KoJIeOaHHSI. BBIHY)KIIGHHBIC kosieOanus. Pezonanc. MexaHUYECKHUE BOJIHBL.

CBolicTBa MexaHW4YeCKUX BOJIH. [IpogosibHBIE U TTONIEpEYHbIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHnuecKue BOJIHBI B TBEPAOM TeJIE, CEICMUYECKUE BOJIHBI.

3ByK. 'poMKkOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(dpa3Byk u yabTpa3ByK.

Hemoncmpayuu.

ouhkwdE

Hab6nronenue konebanuii Ten moa JeHCTBUEM CHITBI TSDKECTH W CHITBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KOJIEOAaHWH 1 pe30HaHca.

PacripocTpanenne mpoJ0abHBIX U MONEPEYHBIX BOJIH (HA MOJICIH).

Hab6nronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI1 pe30HaHC.

JIaﬁopamopuble padomot u onvimol.

1.

Onpez[eﬂeHHe YaCTOThI U IICpHUoaa KOJIEOAHMI MaTEMATHYECKOTO MasTHHKA.



N

OmnpeneneHne 9acTOThl U Mepro/ia KoneOaHui MpyKUHHOTO MasTHHKA.

3. HccnepoBaHue 3aBUCUMOCTH Mepuo/ia KoJeOaHUH MOJBEIICHHOTO K HUTH Ipy3a OT JUIMHBI
HUTH.

4. VccnepoBaHue 3aBUCUMOCTH IEpHOJIa KOJIeOaHHH MPY>KUHHOTO MasgTHUKA OT MacChl rpy3a.

[TpoBepka HE3aBUCUMOCTH TMEpHOAA KojeOaHWi Ipy3a, MOABEUICHHOTO K HHUTH, OT MAacChl

rpysa.

6. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpUO/ia KOJIEOaHUH MPYKUHHOTO MasTHUKA OT
MaccChl Ipy3a U KECTKOCTU IPYKUHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/ICHUSs.

o

Pa3znen 3. DiieKTpOMArHUTHOE M0JIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJNIEKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKTpOMarHuTHBIX BOJH. MCronb30BaHUE 3J€KTPOMArHUTHBIX BOJH JJIsi COTOBOM
CBSI3U.

DnekTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BoaHOBBIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopuwvie padbomot u onvimol.
1. N3yyeHue CBOKCTB 3JIEKTPOMATrHUTHBIX BOJH C IOMOIILI0 MOOMIILHOTO TenedoHa.

Pa3nes 4. CBeToBbIe SIBJICHHS.
JlyueBass monenb cBeta. Mcrounuku cBeta. [IpsiMonuHeliHOE pacmpocTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenomiienue cBeta. 3akoH npeaoMiieHus cBeTa. [[onHoe BHyTpeHHEEe OTpakeHUE CBETA.
Hcnonp30BaHnE OTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKUX CBETOBOJAAX.
JIlunza. Xon nyuedt B smH3e. Onrtudeckas cucreMa ¢oroarnmapara, MHUKPOCKONa H
Teneckona. ['ma3 kak ontudeckas cucrtemMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue Oenoro csera B crnekTp. OmbiTel HbloToHa. CroxkeHue CHEKTpaJbHBIX
uBeToB. Jlucnepcus cBera.
Hemoncmpayuu.
[IpssMonMHENHOE pacIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Toryuyenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
ITpenomiieHune cBeTa.
ONOTHYECKUN CBETOBOJI.
Xon tyuelt B coOuparomiei JuHse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tony4yenue n300paxeHuit C MOMOIIBIO JIMH3.
. Ilpunnun neictBus ¢oToannapara, MUKPOCKOIa U TEJIECKOMA.
10. Mopnens riasa.
11. Paznokenue 06emoro cBeTa B CIIEKTP.
12. Tlony4enue Oenoro cBera npu CIOKEHUU CBETA Pa3HBIX 1[BETOB.
Jlabopamopnwvie padbomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTila OTPaKEHHUSI CBETOBOI'O JIyda OT YIJIa MaCHHS.
2. H3yueHue XxapakTepUCTUK N300paK€HHs MPEAMETa B IIIOCKOM 3epKaJe.
3. HccnenoBanue 3aBUCMMOCTH yrila TPEIOMIIEHHS CBETOBOTO Jy4a OT YyIJla MAJCHUs Ha
TPaHULIE «BO3AYyX—CTEKIIO».
[Tomydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Onpenenenne POKyCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JTMH3HI.
OnbITH IO PA3TIOKEHHIO OEIOro CBETa B CHEKTP.
OMnBITHI IO BOCTIIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 IBETOBbIE (DUITBTPHI.

©CoNoR~WNE

No ok



Pa3nea 5. KBanToBbIe siBJICHHS.

OmneiTe Pezepdopaa u mmanerapuas monens aroma. Mogens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIie CIIEKTPBI.

PannoaktuBHOCTh. AJbda-, Oera- W ramma-uzinydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxnonnas wmopnens aromHoro sigpa. M3oromsl. PaanoaktuBHble npeBpamenus. llepuon
noJiypacrnaaa aTOMHBIX sJIEp.

SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsIIOBOTO U MACCOBOI'O YMCEN. DHEPIUsl CBSI3U
aToMHBIX saep. CBs3p maccel M dHepruu. Peaknuum cuHte3a u AeneHus sanuep. VcrouHuku
sHepruu CoJIHLIA U 3BE3L.

SInepnas sHepreTuka. JIeMCTBUSA pagMOAKTUBHBIX U3JIy4YECHUN HA )KUBbIC OPTAHU3MBI.
Hemoncmpayuu.

CreKTpbl U3JIy4E€HHUS U TOTJIOIICHHUS.

CrexTpsl pa3IuyHbIX T'a30B.

CnexTp BoaOpo/Ia.

Habmronenue TpekoB B kamepe BunbcoHa.

Pabora cuéTunka HOHU3UPYIOLINX U3TYUEHUI.

Perucrparus uzmydyeHus: HpUpOAHBIX MUHEPAJIOB U IPOIYKTOB.

Jlaﬁopamopuble padomwl u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITYUYCHHUS.

2. HccnepmoBanwe TPEKOB: H3MEpPEHHE OSHEPrHM YacTUIBI 10 TOPMO3HOMY TyTH (11O
doTorpadusim).

3. H3mepeHune paanoakTHBHOTO (QOHA.

ook wnE

Paznen 6. [loBTOpuTEIbHO-0000111aI0IUIT MOYJTb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJb TpEAHA3HAYEH JUIsl CHCTeMaTH3allud U
0000111eHUS TPEIMETHOTO COZIEP KAHUSI U OIbITA JIEATEIbHOCTH, IPUOOPETEHHOTO NTPU U3yUEHUHU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY T'OCYIAapCTBEHHOMY 3K3aMEHY IO
¢uznke U1 00yUaroMXcsl, BBIOPABIINX 3TOT Y4€OHBIN NMpeaMeT.

[Ipy w3y4eHMH [aHHOTO MOXYJS PEATU3YIOTCA M CUCTEMAaTU3UPYIOTCS  BHJbI
JeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHUKEHHE TMPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (hOpMHUpPYETCs €CTECTBEHHOHAayudHas
IPaMOTHOCTh: OCBOECHHE HAyUYHBIX METOJIOB HCCIICJIOBAHUS SIBICHUNU MPUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSIMU OOBSICHATh (U3UUECKUE SIBICHUS, NPUMEHSS TIOJIyYeHHbIE 3HAHMUA,
pemaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTANIbHBIE.

[TpyHIMNIMAIBHO NAEATEIBHOCTHBIM XapakTep NaHHOTO pas3fella pean3yercs 3a CYET
TOT0, YTO 00y4YaroIIKecs BBIMOIHSIIOT 3aJaHts], B KOTOPBIX UM Mpe/iaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHMUU paclo3HaBaTh M HAYYHO OOBSACHATH (U3NYECKUE
SBJICHHS B OKPY’KAIOIEH IPUPOJIE U TOBCEAHEBHOMN )KU3HU;

UCIIOJIb30BaTh HAyYHbIE METOJIbl UCCIEI0BaHUS (PU3NYECKUX SIBICHHUM, B TOM YHCIe IS
MIPOBEPKHU THIIOTE3 U MOITYUYEHHS] TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATh HayuyHble OCHOBbI HauOojiee BaXHBIX JIOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTHl, HalpuMep, MPAKTUYECKOTO HCIIOJIb30BAHUS PA3IMUHBIX UCTOYHHKOB 3HEPTUU Ha
OCHOBE 3aKOHa IIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BU/I0B DHEPTHH.

IVNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUS
W3ydyenne ¢GuU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAMPABICHO Ha
JOCTHKCHUE TMYHOCTHBIX, METAIPEIMETHBIX U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.
B pesynprare u3yueHus (uU3MKM Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs Yy
oOyuatorierocst OyyT c(hOpMUpPOBaHbI CIEIYIOIINE INYHOCTHBIE PE3YIbTaThl B YACTH:
1) naTpHOTHYECKOr0 BOCIMTAHHUSA:
® IIPOSIBIIGHUE MHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKON (DU3NUECKOi
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® [[CHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUHUCKHUX YUEHBIX--(DU3HUKOB;
2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
® TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKICHHH OOIIECTBEHHO 3HAYMMBIX M ITHYECKUX
po0JIeM, CBA3aHHBIX C IPAKTUYCCKUM MPUMEHEHUEM JTOCTHIKCHUHN (DU3HKU;
® OCO3HAHHE BAKHOCTH MOPAJIbHO--3TUYECKHUX MTPUHITUIIOB B JIEATEIBHOCTH YUEHOTO;
3) 3¢TeTHYECKOT0 BOCTIUTAHUS
® BOCTIPUATHE SCTETHYECKUX KauyecTB (DM3MUECKON HayKW: e€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH;
4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:
® OCO3HAHME IICHHOCTH (DM3MYECKONH HayKd KaK MOIIHOTO WHCTPYMEHTa TO3HAHHS MUPA,
OCHOBBI Pa3BUTHS TEXHOJOTMH, BaXKHEHIIIEH COCTABIIAIOUIEH KYJIbTYPHI;
® pa3BUTHE HAYYHOH JIFOOO3HATEIIBHOCTH, HHTEPECA K UCCIIEIOBATEIBLCKON AEATEIbHOCTH;
5) popmupoBaHus KyJLTYPbI 310POBbSI H IMOLMOHAJIBLHOT0 0JIArONOTYYHs:
® OCO3HAHHWE IIEHHOCTH 0€30MMacHOr0 00pa3a KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,
BKHOCTH TIPaBUJI O€301IaCHOTO MOBECHUS Ha TPAHCIIOPTE, HA JJOPOTaxX, C JIEKTPUUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBUSX;
¢ c(hOpMHUPOBAHHOCTH HaBbIKa pediekcru, MPU3HAHUE CBOETO MpaBa Ha OMMOKY M TaKOTO Ke
npaBa y JIpyroro 4ejioBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
® AKTMBHOE y4YacTHE B PEIICHUU MPAKTHYECKHX 3a/1ay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3aly, Topoaa, Kpas) TEXHOJOTMYECKOM U  COLMAJIbHOW  HAIpaBJICHHOCTH,
TpeOyIONIMX B TOM YHUCIie U GU3NYECKUX 3HAHMIA,
® UHTEpEC K MPAKTHUYECKOMY U3YUYEHUIO MPOodEeCcCHil, CBI3aHHBIX ¢ (DU3UKOIA;
7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:
® OpHCHTAIMSl HA TpPUMEHEHHWE (QU3UYECKUX 3HAHUM I pEIIeHus] 3a7ad B OO0JacTH
OKPY’KaIOIIeH cpe/ibl, INIAHUPOBAHUS MTOCTYNKOB U OLICHKU UX BO3MOXHBIX MOCIIEICTBUM 17151
OKPYXAaIOIIEH Cpebl;
® OCO3HAHHUE TJIO0ATBHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U ITyTel UX pelieHus;
8) axanTanuu K U3MEHSIOIMMCH YCJIOBUSAM COLUAIBHON U MPUPOIHOI Cpeabl:
® TOTPEOHOCTH BO B3aMMO/ICHCTBUY MPH BBHIOJHEHUHU UCCIIEIOBAHUN U MTPOEKTOB (pr3mueckoit
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHX;
® [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NPAKTUUYECKYIO NeATEIbHOCTD;
® OTPEOHOCT, B (HOPMHUPOBAHHHM HOBBIX 3HAHWM, B TOM 4ucie (GOPMYyIUPOBATh WMACH,
MOHSTHUS, TUTIOTE3BI O QPU3HUECKUX OOHEKTAX U SIBJICHUSX;
e oco3HaHUe Ae(UIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 007aCTH (HU3HKY;
® [JIAHWPOBAHHUE CBOETO PA3BUTHSI B MPUOOPETCHUH HOBBIX (PM3MUECKUX 3HAHUM;
® CTPEMJICHHE aHAJTU3UPOBATH M BBISBIATH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U YKOHOMUKH, B
TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NIECKUX 3HAHUN;
® OIICHKA CBOUX JIEUCTBUM C Y4YETOM BIMSHUS Ha OKPYKAIOUIYI0 CpEay, BO3MOXKHBIX
II100aNBHBIX TIOCTIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbprare ocBOoeHHs mporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
obpazoBaHusi y oOyuaromerocss OyayT cpopMHUpOBaHBI MeTampeaMeTHbIE Pe3yJibTaThl,
BKJIIOYAOMIUC ITO3HABATCIBHBIC YHUBCPCAJIILHBIC yq66HHe HeﬁCTBHH, KOMMYHHUKATHBHBIC
YHHBEpCaJIbHbIC YUeOHBIE ICHCTBHS, PETYISSTUBHBIC YHUBEPCAIbHbBIC YICOHBIC NEHCTBUS.

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJornuyeckue aeiicTBHA:

® BBIBISTH M XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKN O0OBEKTOB (SIBICHUN);



YCTaHABJIMBATH CYIICCTBEHHBIN MPHU3HAK KIACCH(UKAIMU, OCHOBAHHS JJIsi 000OIICHHUS U
CpaBHCHHS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B paccMaTpUBaeMbIX (akTax, JaHHBIX U
HAOJIOICHUSAX, OTHOCSIIMXCS K PU3UUECKUM SIBIICHUSIM,

BBISIBIISITh TIPUYMHHO--CJICZICTBEHHBIC CBSI3M TPH HM3YYCHUU (U3NYECKUX SBICHUH |
MPOLIECCOB, JENIaTh BBIBOJBI C HWCIOJIB30BAHWEM JCIYKTUBHBIX ¥ HHIYKTUBHBIX
YMO3aKIIFOYCHUH, BBIIBUTATh THIIOTE3bI O B3AUMOCBSI35X (DU3MYCCKUX BEIUYHH;
CaMOCTOSATENILHO BBIOMpaTh CIOCO0 pemieHus ydeOHOW (u3mdeckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB peHICHHs, BbIOOp Hamboiee MOAXOIAIMIET0 C  y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble uccienoBarebCcKHe AeCTBHS.

HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI MHCTPYMEHT ITIO3HAHMS;

IIPOBOAUTH IO CAMOCTOSATEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN (hU3HUECKUid
9KCIIEPUMEHT, HEOOJIbILIOE UCCIIEI0BAaHUE (PUZUUECKOTO SIBICHHUS;

OLIEHUBATh HA TMPHUMEHUMOCTh M JOCTOBEPHOCTh WH(OPMAILMIO, TOIYYEHHYIO B XOJ€
HCCIIEIOBaHMS WU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POpMYJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yJbTaTaM HPOBEAEHHOTO
HaOJIOACHNS, OTIBITA, NCCIICTOBAHMS,

MIPOTHO3UPOBATh BO3MOXKHOE JAJIbHEHIIee pa3BUTHE (DU3NYECKHX MPOIECCOB, a TaKXKe
BBIJIBUT'aTh NPEANOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOMbI, WHCTPYMEHTHI W 3alpochl NpPHU TOHCKe H OTOOpe
MH(OpMAaILIUY WU TaHHBIX C YIETOM MpeIoKeHHON yueOHOoM (u3nyeckoi 3a1a4u;
aHAJIM3UpPOBaTh, CUCTEMATU3UPOBAaTh M HMHTEPIPETUPOBATH HHQPOPMALUIO Pa3IUYHBIX
BUJIOB U (DOPM NpEeACTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMaNbHYI0 (GOpMy MpeacTaBieHHMs HHopManuu u
WUIIOCTPUPOBATh pEIIAEMbIE 3aJayd HECIOXKHBIMH CXEMAaMHM, JHarpaMMaMHi, HHOHN
rpaguKoi U UX KOMOMHAIUSIMHU.

KoMMyHuUKaTHBHBIE yHHBepcalbHble Y4eOHbIe el CTBHA:

B X0JIe O0CYXKICeHHs yueOHOro MaTepuana, pe3yibTaToB 1a00pPaTOPHBIX padOT U MPOEKTOB
3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOil TeMbl U BBICKA3bIBATh UICH, HAllCJICHHbBIE
Ha pelIeHHE 3a/1a49M | MOJIIepKaHue 0JaroXenaTeIbHOCTH OOIICHUS;

CONOCTABJIATh CBOM CYXICHHS C CYXICHHSIMH JPYTHX YYacTHHUKOB JIMAJIOTa,
OOHapyXUBaTh Pa3INYNe U CXOACTBO TO3UIIHIA;

BBIP2XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

MyOIUYHO TIPECTABNISTH PE3YIbTAThHI BBIMOJIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
WCCTIE0OBaHUS, TIPOEKTA);

MMOHMMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUIYATHHOUW PabOTHI MpHU
pelIeHnr KOHKPETHON (hU3MUECKOM MPOOIeMBbI;

MPUHUMATh TEIM COBMECTHOH JEeSTENbHOCTH, OPraHM30BBIBATH JEUCTBUA TI0 €€
JOCTHKCHHIO: PACIIPENCIATh POJIM, OOCYXKIAaTh IMPOIECChl W Pe3yJbTaThl COBMECTHOMN
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIIOJICH;

BBITIONHATh CBOIO YacTh pPalOTHI, JOCTUTas KA4YeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HAMPAaBIICHUIO U KOOPAUHUPYSI CBOU JACUCTBUS C APYTUMHU WICHAMH KOMAaH/IbI,

OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSITEILHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIE YHUBepCaJIbHbIE y4eOHbIe 1eiicTBUS
Camoopranu3amnus:

BBIBISITH MPOOJIEMBI B JKM3HEHHBIX W yYCOHBIX CHUTYalHMAX, TPEOYIOIIMX JUIS PEIICHUS
(bu3NYeCcKUX 3HAHUH;

OPUEHTHPOBATLCS B PA3NIMUYHBIX [OAXOAAX MPHUHATHS peElIeHUuN (MHIUBUAYAIbHOE,
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IIPUHATHE PELLIEHUS B IPYIIE, IPUHATHE PELIEHUN IPyIIION);

CaMOCTOSITENIPHO COCTaBIATh AQITOPUTM pelIeHHUs (HU3UUECKOM 3aJadd WU  IUIaHa
UCCIIEIOBAaHUsI € YYETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh IIPEIIaracMble BAPUAHTHI PELLICHU;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

J1aBaTh aJeKBATHYIO OLCHKY CUTYAaIlMH M MIPeAJIaraTh IUIaH e€ N3MEHEHUS,

OOBSCHITH NPUYMHBI JTOCTIDKCHUS (HEIOCTHIKCHHUS) PE3yJbTaTOB JESATEIBHOCTH, /aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEILHOCTH (B TOM YHCIIE B XOJ BBITOJHEHUS (PU3HMUECKOTO
UCCIIEJOBAaHMS MJIH MPOEKTa) HA OCHOBE HOBBIX OOCTOSATENBCTB, N3MEHHUBIINXCS CUTYalNH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WIH JUCKYCCHM Ha HAyYHYIO
TeMy, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYyTOro;

NpHU3HABATh CBOE MpPaBO Ha OMMUOKY NpU pemeHur (U3NYECKHX 3a1ad MId B
YTBEPXK/ICHHUAX HA HAyYHbIE TEMBI U TAKOE )K€ IPaBO JIPyToro.

INPEAMETHBIE PE3YJIBTATbBI

K xonHmy o0yueHusi B 9 kiacce mpeaMeTHbIe pe3yJibTaTbl Ha 0a30BOM YPOBHe

JAOJIKHBI OTPAKATh C(POPMUPOBAHHOCTD Y 00YYAIOIIUXCH YMEHUI:

HUCITOJIB30BATh IIOHATHUA: CUCTCMa OTC‘-IéTa, MaTcpHraJibHas TOYKa, TPACKTOpHUA,
OTHOCUTENILHOCTh MEXaHWYECKOTo MIBWXKeHMs, aedopmanus (ympyras, IiacTU4yeckas),
TPEeHHE, IIEHTPOCTPEMHUTEIHLHOE YCKOPEHHE, HEBECOMOCTh M TIEPErpy3KH, IEHTP TSKECTH,
abCcoMOTHO TBEPJOE TENo, LEHTP TSHKECTH TBEPAOrO Tella, PaBHOBECHE, MEXaHUYECKUE
Koje0aHusl U BOJIHBI, 3BYK, HH(Pa3ByK U yJIbTPa3BYK, JIEKTPOMAarHUTHbIE BOJIHBI, IIKaJla
ANEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CHEKTPHI UCITyCKaHUS 1
TIOTJIONIEHUS, almb(a-, 0eTa- U TaMMa-U3ITydeHUs, H30TOIbI, sSiAepHAs YHEPTeTHKA,
paznuuaTh SBIEHUA (paBHOMEPHOE UM HEPAaBHOMEPHOE TNPSIMOJMHEWHOE JBUKECHUE,
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE ABMKEHHE, CBOOOJHOE MajJeHHe Tell, PaBHOMEpHOe
JBUKCHHE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE JIBFDKCHHUE, KoJiebaTeIpbHOoe
JBUKEHHE (3aTyXalolllie M BBIHYXKJICHHBbIE KOJeOaHUs), pe30HAHC, BOJHOBOE ABUKEHHUE,
OTpa)KeHHE 3BYKa, MPSMOJIMHEHHOE pacIpOCTPaHEHUE, OTPAKEHUE U TIPEIIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTPaKCHUE CBETAa, Pa3joKEHUE OENOr0 CBETa B CIEKTP M CIIOXKECHHE
CIICKTPAJIBHBIX IIBETOB, JUCTICPCHUA CB€Ta, €CTCCTBCHHAs PaaOaKTUBHOCTD,
BO3HUKHOBEHHE IMHEHUATOro CHEKTpa H3IYYCHHS) IO OMHMCAHUI0 HX XapaKTePHBIX
CBOICTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIUX JAHHOC CI)I/ISI/I'-IGCKOG SIBJICHUC,
pacrno3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3NYECKUX SIBICHUN B OKPY>KaIOLIEM MHUpeE (B TOM
gyucne (QU3NYECKUe SBICHUS B TMPUPOJE: MPIIUBHL W OTIWBBI, ABW)KCHHE IUIAHET
ConHneunou CHCTEMBbI, PCAKTUBHOC IBWXCHUC JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3eMJICTPSICEHUE, CEIICMUYECKUE BOJIHBI, I[yHAMH, X0, I[BETa Tell, ONTHUYECKHE
SBJICHUS B TIPUPOJIE, OHMOJOTMYECKOE JCUCTBHE BHIMMOTO, YIbTPadUOIETOBOTO U
PEHTTEHOBCKOTO HM3Ty4YeHHUH, €CTeCTBEHHBIM paJMOAKTUBHBIN (OH, KOCMUYECKHE IIy4H,
palMOaKTUBHOE W3ITyYCHHE IPUPOIHBIX MUHEPAIIOB, ICHCTBUE PAJIMOAKTHBHBIX U3ITYYCHUN
Ha OpraHW3M YeIOBEKa), MPU STOM IEPEBOAUTH MPAKTHUYECKYI0 3aJadyy B Y4YeOHYIO,
BBIJICJISITH CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH ) (PU3HUECKUX SIBICHH;

OIMCHIBATh HM3YYCHHBIC CBOWCTBA TNl M (YM3MUYECCKHE SIBICHUS, WUCIOJIB3YysS (U3NICCKHE
BCIIMYNHBI (Cpe,[[HSISI U MI'HOBCHHAsl CKOPOCTbL TCJIa IIpU HCPABHOMCPHOM JBUKCHUMH,
YCKOpEHHE, TepeMEeIIeHNE, ITyTh, YIIIOBask CKOPOCTh, CHJIA TPEHHSI, CHJIa YIPYTOCTH, CHJIa
TSOKECTH, YCKOPEHHE CBOOOIHOTO MAaJeHUsl, BEC Tella, UMITYJIbC Tela, UMITYJIbC CHUJIBI,

MEXaHHn4YeCKas pa60Ta N MOHOIHOCTBb, MNMOTCHIOHWAJIbHAsA OSHEPIrus TCJjIa, IOAHATOIO Halg
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MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAs HHEPIrus CXKATOH TMPYXKHUHbBI, KUHETHYEeCKas
SHEprus, MOJIHAs MEXaHW4ecKasl SHEprus, MepHoj W 4YacToTa KosieOaHMM, UIMHA BOJIHBI,
I'POMKOCTb 3BYKa U BbICOTa TOHA, CKOPOCTb CBETA, [10KA3aTEJb MPEJIOMIIEHUS CPE/Ibl), IPU
ONMCaHUM NPAaBUIbHO TPAKTOBaTh (PU3MUECKUH CMBICI HCIOJIb3YEMbIX BEIMYUH,
0003HaYeHUS W EIUHMIBI (DU3MYECKUX BEIMYMH, HAXOAUTH (HOPMYJIBI, CBSA3BIBAIOIINE
JAHHYI0 (PU3MYECKYIO0 BEJIMYMHY C JPYTMMH BEIMYUMHAMHU, CTPOUTH I'papUKU HM3y4YEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA Tels, (U3UYECKHE SBICHHUS M TPOLECCHI, HCIONb3Ys 3aKOH
COXpAaHEHMs HHEPIUH, 3aKOH BCEMHMPHOIO TATOTEHUS, MPUHLUI CYNEpHO3ULUU CHJI,
IIPUHLMIT OTHOCUTENbHOCTU [anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HUMIIYJbCa,
3aKOHBI OTPAKEHMsI U MPEIOMIICHHsI CBETa, 3aKOHBI COXPAHEHHUs 3apsiIOBOIO M MacCOBOI'O
YHCceN MPH AACPHBIX pEaKIUsaX, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA H
3aIUCBIBAaTh €T0 MATEMAaTUYECKOE BBIPAXKECHUE;
OOBSICHATH (PU3HUECKUE IPOLIECCHl M CBOMCTBA TN, B TOM YUCJIE M B KOHTEKCTE CUTyalui
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh PUYMHHO--CIICACTBEHHBIC CBSI3H,
CTpOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX MIAroB ¢ OMOpOi Ha 2—3 M3y4YEeHHBIX CBOWCTBA
(bU3NIECKUX SBICHUH, (PU3NIECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEH;
pemars pacuéTHble 3aJauM (OMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCIONb3Ys
3aKOHBI U (POPMYJIbI, CBSA3bIBAIOIINE (PU3UUECKUE BEITUUMHBI: HA OCHOBE aHaJIM3a YCIIOBHS
3a]]auy 3alUCBIBAaTh KPATKOE YCIOBHUE, BBISBIATH HEAOCTAIONINE MM N30BITOYHBIC TaHHBIE,
BbIOMpPATh 3aKOHbI U (HOPMyJIbl, HEOOXOAMMBIE AJIS pElIeHHs, MPOBOJAUTH PACUEThl U
OLIEHUBATh PEATMCTUYHOCTD MOTYYSCHHOTO 3HAYCHHS (PU3HMUECKON BEINYHHEI,
pacrio3HaBaTh NpoOJIEMbI, KOTOPhIE MOKHO PEIIUTh HPU MOMOIIHA (PU3UUYECKUX METOJIOB,
UCTOJb3Ys OMHCAHUE MCCIEI0BAHNUS, BBIICIATh IPOBEPSEMOE MPEAOTI0KEHNE, OLIEHUBATh
MPaBUIHLHOCTH TOPS/IKA TPOBENECHHS UCCIIEIOBAHMS, JIENaTh BBHIBOJBI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOJEHNUH U ONBITOB;
MIPOBOJIUTH OMNBITHI IO HAOMIOAEHUIO (U3NUECKUX SBICHUNM MIH (PU3NYECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HploTOHa, 3aKOHA COXpaHEHUS! YIHEPTHH, 3aBUCUMOCTh IepHoa
Kole0aHUH TPYXKUHHOTO MasTHHKA OT MAacchl TIpy3a U JKECTKOCTH MPYXKHUHBI H
HE3aBHCUMOCTh OT aMIUIUTYJbl MaJbIX KOJI€OaHWH, MPSAMOJIMHENHOE pachpoCTpaHEHUE
CBeTa, pa3jiokeHHe OeNoro CBeTa B CIEKTP, U3YyUEHHE CBOWMCTB M300pa’keHHs B INIOCKOM
3epKajie M CBOWMCTB HW300pakeHHs TMpeAMeTa B coOuparomiei JuH3e, HaOII0IeHHe
CIUIOIIHBIX M JIMHEWYAThIX CIIEKTPOB M3JIy4EHHs): CAMOCTOATENBHO COOMpPATh YCTaHOBKY
13 M30bITOYHOrO Habopa OOOpYAOBaHHUS, OMMCHIBATH XOJ OIBITA U €ro pe3yJbTaThl,
(bopMyIHpOBaTh BBIBOBI;
NPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 NPAMBIX HM3MEpPEHH, OIpenensis CpeaHee
3HaYeHUEe u3MepseMoll BelUYuHBl ((POKYCHOE pacCTOSHME COOMparoumieil JUH3bI),
000CHOBBIBaTh BBIOOP crioco0a u3MepeHus (M3MepUTeNsHOro Ipudopa);
MPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCIOJIb30BaHUEM
MPSIMBIX M3MEpPEHHH (3aBUCHMOCTH IYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBIKECHUH
0e3 HayalbHOM CKOpPOCTH, TMepHojia KoJeOaHUH MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI
HUTH, 3aBUCUMOCTH YTIJIa OTPaXEHHs CBETa OT yIJia MaJeHHs ¥ yIiia MpeJoMIIeHHs OT yria
NajeHus): IUIAHUPOBAaTh  MCCIEJOBAHUE, CAMOCTOSTENILHO coOMpaTh  YCTaHOBKY,
(bUKCUPOBATh PE3yIbTATHI MOTYYSHHOH 3aBUCUMOCTH (PU3NIECKUX BEJIMYMH B BHJIE TAOIHII
U rpauKoB, Je1aTh BBIBOAKI 110 pe3yJIbTaTaM HCCIIeIOBAHUS;
MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETHUUH (CPEeHss CKOPOCTh M YCKOpEHHE
TeJla MPU PABHOYCKOPEHHOM JBIKEHHM, YCKOPEHHE CBOOOIHOTO MaaeHMs, KECTKOCTD
IPYXKHUHBI, KO3((UIMEHT TPEHHUs CKOJBXKEHHUS, MeXaHWdeckas paboTa M MOIIHOCTH,
4acToTa U MepHoJ] KojJeOaHN MaTeMaTHYecKoro M MpYy>KUHHOTO MAasTHUKOB, ONTHYECKAs
cuia coOuparolel JUH3bI, PaJuOaKTUBHBIM (POH): IMJIAHUPOBATH M3MEPEHHUS, COOMpATH
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIOJHATH W3MEPEHUs, CIeAys NpeasIoKEHHON
MHCTPYKIIMHU, BBIYUCIIATH 3HAUCHHE BEJIMYMHBI U aHAIU3UPOBATH MOJIYUYECHHBIE PE3YIIbTATHI
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C Y4€TOM 3aJJaHHOH IOTPEIHOCTU U3MEPECHUI;

coOmoaTh TpaBWiIa TEXHUKM O€30mMacHOCTH Mpu  paboTe ¢ J1abOpaTOpHBIM
o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIC IIPU3HAKU U3YyUEHHBIX (DU3MUECKUX MOJENel: MaTepualbHas TOYKa,
a0COMIOTHO TBEPIOE TENO, TOUCUHBI MCTOYHHUK CBETA, JIyd, TOHKAs JIMH3a, IUIAaHETapHas
MOJIEIb aTOMa, HYKJIOHHAs: MOJIEIb aTOMHOTIO s111pa;

XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB ¢
OIOpOM Ha MX ONMMCaHUs (B TOM YMCIE: CHUAOMETD, JATUUKHU IOJIOKEHUS, PACCTOSIHUS U
YCKOpEHHMs, pakeTa, 3XOJIOT, OYKH, IEpHUCKOIl, (oToammapar, ONTHYECKHUE CBETOBOJBI,
CIIEKTPOCKOI, JO3UMETP, KaMepa BUibCcoHa), UCTIONB3Ys 3HAHMSI O CBOWCTBAX (DM3MUECKUX
ABJICHUH U HEOOXO0 UMbl (PU3HUECKIE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHBIC PUCYHKHM HM3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB MPU PELICHUH Yy4eOHO--
IPAKTUYECKUX 3a/la4, ONTHYECKHE CXEMBbl JJIs MOCTPOEHHs] H300pa’keHH B IJIOCKOM
3epKajie U coouparouiei JuH3e;

[PUBOJIUTH NpUMEpbl  (HAXOIUTh HMHPOpPMAIMIO O MpUMEpax) MPaKTHUYECKOTo
UCMOJb30BaHUS (U3NYECKMX 3HAHUM B IIOBCEAHEBHOM JKM3HM I OOecreyeHHs
0e30macHOCTH TpU  OOpalleHud ¢ TPUOOpPaMU M TEXHUYECKHMH YCTPOWCTBaMH,
COXpPaHEHHUs 3/10pOBbsI U COOJIOACHUS HOPM 3KOJOIMUYECKOro MOBEICHUS B OKpY’Karollen
cpene;

OCYWIECTBIISAITh NOUCK HH(popMamuu  ¢PuU3MUEcCKoro coaepkanuss B MHTepHere,
CaMOCTOSITENIbHO  (pOPMYJIMPYsl TOMCKOBBIM 3ampoc, HAXOAWUTh IIyTH ONpeAeTIeHUs
JOCTOBEPHOCTH TIOJYYCHHOH WHGOpMAIlMM Ha OCHOBE HMCIONIMXCS 3HAHUH U
JIOTIOJTHATEBHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPU BBINOJIHEHUN Y4YEOHBIX 33JaHUN HAyYHO--TIOMYJISIPHYIO JUTEpaTypy
(GU3NYECKOTO COoAEp)KaHus, CIIPaBOYHbIE MaTepualbl, pecypchl ceTd VHTepHeT, BlaieTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHusi HGOPMAIIMU U3 OJTHOM 3HAKOBOM
CHCTEMBI B JIpYTYIO;

co3/laBaTb COOCTBEHHBIE NMMChbMEHHbIE U YCTHBIE COOOIICHHs Ha OCHOBE MH(pOpPMALUU U3
HECKOJIbKUX UCTOUYHUKOB (PU3UYECKOTO COAECPIKAHMSI, yOJINYHO MPEACTABIATh PE3YIbTaThl
IIPOEKTHON HJIM HCCIIENOBATEIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO HCIOJIb30BaTh
M3YYEHHbI TOHATUWHBIA amnmapaT H3ydyaeMoro pasjena (QU3MKH M CONPOBOXKJIATh
BBICTYIJICHHE MIPE3EHTAIMel ¢ y4€TOM 0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
No KoJsnvecTBO 4acoB JJIeKTPOHHbIE
u /;1 HanMeHoBaHMe pa3jeioB U TeM (uudgpossbie)
nporpaMmMbl Bcero  KP P o0pa3oBaTejibHbIE
pecypchbl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4eCcKoe ABIKCHUC U 10 1 bubnunoreka LIOK
"™ | crmocoOBI €ro ONMMCaHuUs https://m.edsoo.ru/7f41a4a6
. bu6nmoreka [IOK
1.2 Bsanmoneiictsue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
1.3 3axout coxpanemis 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJTHbI
bubnunoreka LIOK
2.1 Mexanudeckue KoacOaHust 7 3 hitps://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
2.2 = MexaHHYECKHE BOJHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro o pazgeny 15

Paznen 3. BJICKTpOMaFHI/ITﬂoe moJi€e 1 3JICKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMAarHuTHOE MOJIE U 5 2 bubnnoreka [JOK
" DIIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pasnen 4. CBeToBbI€ IBJIEHUS
bubmmoreka IIOK
4.1 3aKoHBI pacCIpOCTPaHEHUs CBETa 6 2 hitps://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
4.2  JIMH3BI ¥ OITUYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
43 Paznoxxenue Genoro ceeta B 3 2 bubmuoreka [{OK
"~ | cHekTp https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen S. KBaHTOBBI€E SIBJICHUSA
51 HcnyckaHnve U MOrJIONIEHNE CBETa 4 1 bu6muoreka [IOK
" aToMOoM https://m.edsoo.ru/7f41a4a6
bubnmnorexa LIOK
5.2 Crpoennue aToMHOro A1pa 6 . https://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
53 Slnepupie peaiiuin ! . . https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 17
Pa3nes 6. IloBTopuTe1bHO-000011a101IM I MOAYJIb
6.1 goimg:;:if 022654:{;(; 279 9 o  bubmiorexa [IOK
' Aep yp https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 3 o7

[NPOT'PAMME
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KPUTEPUM U HOPMBI OLIEHKH 3HAHUM YUYAIIIUXCS 110 ®U3UKE

Kpurepun oueHuBaHMsI KOHTPOJbHBIX PadoT

OtrmeTka «5» craBuTcs 3a paboOTy, BBINOJHEHHYIO IIOJHOCThIO 03 OommOoK u
HEIOYETOB.

OtmeTtka «4» cTaBUTCS 32 pabOTY BBITIOJHEHHYIO MTOJIHOCTHIO, HO TIPU HAJTMYWU B HEH HE
OoJiee 0THOM TPyOO U OHOM HErpyOOoU OMMOKY U OJTHOTO HEeI0UETa, He OoJiee TPEX HEJ0UETOB.

OtmeTKa «3» CTaBUTCS, €CIIM YYCHUK TPABUIIBHO BBIIIOJIHIII HE MeHee 2/3 Bcel paboThl
WIN JIOMyCTH He OoJiee OJHOW rpyOOi OMMOKHM U.JIBYX HENOYETOB, HE Ooyee OIHOU TpyOoit
OmMOKN W OJHOW HerpyOoil omuOku, HEe Oojiee Tpex HErpyObIX ONIMOOK, OJHON HerpyOoi
OLIMOKH U TpeX HENOUETOB, IPU HATTMYUH 4 - 5 HEOUETOB.

OTmeTKa «2» CTAaBHUTCS, €CIIM YHCIO OIMMHMOOK M HEAOYETOB IMPEBBICHIO HOPMY JUIS
OLIEHKH 3 WJIM TPaBUIIBHO BBHITIOJIHEHO MeHee 2/3 Bceil paboThl.

Kpurepun oneHuBanus jadopaTopHbix pador

OtmeTKka «S5» CTaBUTCA, €CIM Y4YallUiics BBINOJHSAET PabOTy B IOJHOM o0ObeMe ¢
coONIoIeHMEM HEO0OXOAMMOIM IMOCJIEeI0BAaTEIIbHOCTH TMPOBEACHUSI OINBITOB U U3MEpPEHUl;
CaMOCTOSITEJIbHO U PAalMOHAJIbHO MOHTHPYET HEoO0XoauMoe OO0OpYyJOBaHUE; BCE OINBITHI
IPOBOJUT B YCJOBUAX M PEXHUMax, 00E€CIEUNBAIOUINX MOJYyYCHHE MPABUIBHBIX PE3yJIbTATOB U
BBIBOJIOB; COOJIOZaeT TpeOoBaHMsA MNpaBWil O€30MACHOCTU TpyZa; B OTYETe NPaBUIbHO U
AKKypaTHO BBINOJIHSAET BCE 3amUCH, TAaONHIbI, PUCYHKH, YEPTEXKH, I'padUKd, BBHIYUCICHUS;
IPaBUJIBHO BBIMOJHSIET aHAIU3 IIOIPEIIHOCTEH.

OtMmeTrka «4» CTaBUTCS, €CJIM BBINOJIHEHbI TPEOOBaHUS K OLIGHKE «5» , HO ObLIO
JIOIYILIEHO /IBa - TPU HeAo4eTa, He OoJiee 01HOM HerpyOoi OMOKH U OJJHOrO HEJJOUETA.

Otmerka «3» craBUTCS, eciu padoTa BBIIOJIHEHA HE IIOJHOCTBIO, HO 00beM
BBITNIOJTHEHHOM YacTH TaKOB, MO3BOJISIET MOIYYUTh MPABUIBHBIE PE3YJIBTATBl U BBIBOABL: €CIH B
X0/JI€ MPOBEACHUS ObITA M U3MEPEHUN OB JTOMYIIEHBI OLINOKH.

OTtMmeTKa «2)» CTaBUTCSA, €CIIU pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO U 00BEM BBINOJIHEHHON
yacTu paboOThl HE INO3BOJISIET CHEJaThb NPAaBUIbHBIX BBIBOJOB: €CIM OIBITH, HM3MEPEHUS,
BBIYUCIICHHS], HAOII0ACHUS IPOU3BOIMIIUCH HEMTPABUIIBHO.

Kpurtepun oueHnBaHus YCTHBIX OTBETOB Y4alIUXCS

OT1meTka «5» CTaBUTHCA B TOM ClIydae, €CJIM yYalllhiCs MOKa3bIBAET BEPHOE MOHUMAHHE
(bu3MYECKON CYNIHOCTH paccMaTpUBAEMbIX SBIEHUN U 3aKOHOMEpPHOCTEH, 3aKOHOB M TEOpUH, a
TaK K€ MPaBWIbHOE ompeeieHrue PU3NUeCKUX BETUYNH, UX €IUHUI] U CIIOCOOOB M3MEPEHUS:
MPABUIILHO BBIMIONHSAET YEPTEKHU, CXEMbI U TpapUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY,
COTIPOBOXAET PACCKa3 COOCTBEHHBIMU TNPUMEpPAMU, YMEET MPUMEHSTh 3HAHUS B HOBOU
CUTyallud TMpPHU BBINOJIHEHUH TMPAKTUUYECKUX 3aJaHUM; MOXKET YCTAaHOBUTH CBS3b MEXIY
M3y4aeMbIM U paHee HW3YYEHHBIM MaTepHaJIOM IO Kypcy (U3MKH, a TaKKe C MaTepHalIoOM,
YCBOEHHBIM MPU U3yUYEHUHU JIPYTUX NPEIMETOB.

OTMeTKa «4» CTaBUTHCS, €CIIM OTBET YUYEHHKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSIM
Ha OICHKY 5, HO JaH 0e3 WHCIIOJNIb30BaHHUS COOCTBEHHOTO TIUIaHA, HOBBIX MPHUMEpPOB, 0Oe3
IIPUMEHEHNs 3HAHMM B HOBOWM CHUTyalMH, 6€3 HCIOJb30BAHMS CBSI3€H C paHEe H3yYECHHBIM
MaTepuajioM M MaTepHUaioM, YCBOCHHBIM MPU HM3YYEHUH Jp. MPEAMETOB: €CIH YyYalluics
JIOTTYCTHJI OJTHY OIIMOKY WJIH He 00Jiee NBYX HEAOUETOB U MOXKET UX UCIPABUTH CAMOCTOSITEIIBHO
WM ¢ HEOOJIBIIION MTOMOIIBI0 YIUTETIS.

OTMeTKa «3» CTaBUTHCA, €CITU YYAIIUNUCS MPABIIIHBHO MIOHUMAET (PU3UUECKYIO CYITHOCTh
paccMaTpUBaEMBIX SIBJICHHA W 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTHAEIbHBIC TIPOOEIHI B
YCBOGHHUHU BOINPOCOB Kypca (PU3MKH, HE MPEMATCTBYIOUINE JallbHEHIIIEMY YCBOCHHIO BOIIPOCOB
MpPOrpaMMHOTO MaTrepuaia: yMEeT NMPUMEHSTh MOJyYCHHbIE 3HAHUSI MPHU PEIICHUHM MPOCTHIX
3aJa4 C UCMOJIb30BaHUEM TOTOBBIX (POPMYII, HO 3aTPYyJHSETCS MPH PElIeHUH 3a7a4, TPeOyIOImHX
npeoOpa3oBaHus HEKOTOPBIX (HOPMYJI, MOMYCTHII HE Oojiee OJHOW TpyOOd OImMMOKA U ABYX
Heou€TOB, He Oosee oaHOW rpyOoi M OofgHOW HerpyOoil ommoOku, He Oosnee 2-3 HerpyObIX
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oMOO0K, OAHOM HerpyOoi omMOKK U TPEX HEOUETOB; JOMYCTHII 4-5 HEOUETOB.

OTMeTka «2» CTaBUTCS, €CIM YYalIMHACS HE OBJAJeNl OCHOBHBIMH 3HAHUSMH U
YMEHHUSMH B COOTBETCTBHHM C TPEOOBAaHHSIMM INPOTPaMMBbl M JONYCTHJI OOJbIIE OIMIMOOK |
HeJI0YETOB YeM He0OXOAUMO /ISl OLIEHKH «3%.

Kpurepun ouneHuBaHusi pacyeTHOM 3a/1a4H.
Pemenne ka0 3214 OIEHUBACTCS, UCXOJIsl U3 KPUTEPUEB, TPUBEICHHBIX B TAOJIHIIC
KauecTBO pemenus OTmeTKa

[IpaBunbHOE pelIeHue 3a1a4u

[ToyueH BepHBI OTBET B 0OIIEM BUJC M MPABWIIbHBIA YUCICHHBIA OTBET C
yKa3aHHEM €Tr0 pa3MEepHOCTH, NIPH HATWYHH UCXOIHBIX YPABHEHHUH B «00ILIEM»
BUJIE — B «OYKBEHHBIX» 0003HAUEHUSAX; OTCYTCTBYET YUCIICHHBII OTBET, U
apupMeTHyecKas omnOKa Py €ro NOJYUYSHNUH, UM HEBEPHas 3aIHCh
pa3MEepHOCTH MOTYYEHHOW BEJTMUHUHbI

3aJlaya pelieHa no AeicTBUsAM, 0e3 MmosydeHus o01eil popMyJibl BHIYUCIIEMOM
BennuuHbl 3anucanbl BCE HeoOxo1MMble ypaBHEHHsI B 0011IeM BUE U U3 HUX
MO>KHO MOJIYYUTh NPAaBUIbHBIA OTBET (YUEHUK HE YCIEN PEIIUTh 33auy /10
KOHIIA WJIM HE CTIPABWJICS] C MATEMATHUYE€CKUMHU TPYJHOCTSIMU)

3anucaHbl OTAETbHBIC ypaBHEHUS B 00IIEM BHIe, HEOOXOAUMBIE TSl peLICHUS
3aJ1a4u

['pyObIe OMmMOKN B HCXOJIHBIX YPaBHEHUSX. 2

Ilepeuenb omIMOOK
I'pyoObie ommoku
1. He3nanue ormpenesneHuil OCHOBHBIX IMOHSTHHA, 3aKOHOB, NPaBWJ, OCHOBHBIX IOJOXEHUH
TeopHuH, (HOpMyJ, OOMIETIPUHITHIX CHMBOJIOB 00O3HAYeHHS (DPU3NYECKUX BEIUYHHU, CIUHHI] WX
U3MEpEHUs.
2. HeymeH#He BBIICIIUTH B OTBETE TJIAaBHOE.
3. Heymenue npuMeHsATh 3HaHUS JUIS PEIICHUS 3ajad U OOBACHEHHS (PU3MUECKUX SIBICHUIL;
HETPaBWIBHO CQOPMYJIMPOBAaHHBIE BOMPOCHI 33/Ja4ll WM HEBEPHBIE OOBSICHEHHUS XO/aa ee
pellIeHNs; He3HaHHE NPUEMOB pELICHHs 3aJay, AHAJIOTMYHBIX paHee pELIeHHbIX B Kiacce,
OMMOKH, IOKA3bIBAIOIINE HEMPABWILHOE IMOHWMAaHHUE YCIOBUS 3aJaud WIH HENPaBHIHHOE
UCTOJIKOBAaHHUE PEILICHHUS.
4. HeymeHnue 4uTaTh ¥ CTPOUTH IpadUKH ¥ MPUHITUTTHATIHHBIE CXEMBI.
5. HeymeHue nmoAaroToBuTh K paboTe yCTAaHOBKY WMJIHM JabopaTopHOe 00OpyJOBaHUE, MPOBECTH
OTIBIT, HEOOXOIMMBIE PACUETHI, HITU MCITOJIb30BaTh MOJYYSHHBIE JAHHBIE /ISl BBIBOIOB.
6. HeGpexHoe OTHOIIeHHE K JTAO0OpaTOPHOMY 000pYIOBaHUIO U U3MEPUTEIHHBIM IPHOOpaM.
7. Heymenue onpenenuTs MoKa3aHUE U3MEPUTEIHLHOTO TIprOopa.
8. Hapymenue TpeGoBanmii mpaBui 6€30MacHOTrO Tpy/ia MPH BHITTOJIHEHUH SKCIIEPUMEHTA.

Herpyonie omunoxu

1. Herounoctu (OpMyIUpOBOK, ONpeneNeHUN, TOHATHNA, 3aKOHOB, TEOPWM, BBI3BAHHBIC
HEMOJIHOTOM OXBaTa OCHOBHBIX NPU3HAKOB OMNPEAENSEeMOro IMOHSATHS, OLIMOKH, BBI3BaHHBIC
HECOOJII0ICHUEM YCIIOBUI MPOBEJACHUH OTbITa UITH U3MEPEHUH.

2. OmmOKM B yCIOBHBIX 0003HAUYEHUSAX HAa NMPUHLIUIHUAIBHBIX CXeMaX, HETOYHOCTH YepTexei,
rpauKoB, CXeM.

3. Ilpomnyck Ui HETOYHOE HANMCaHWE HAMMEHOBAHUN eIMHUI (PU3NYECKUX BETUYHH.

4. HepanoHnaiabHbIN BEIOOp X0/1a pEIICHHUS.

Henxouernt

1. HepaunoHnanbHblE 3alyCH TPH BBIYUCICHHUAX, HEPAlMOHAIbHBIE IPUEMBbl BBIYHUCICHUH,
npeoOpa30BaHU U PEIICHUH 3aa4.

2. Apudmernyeckue OIIMOKM B BBIYUCICHHSX, €CIM 3TH OHIIMOKH TpyOO HE HCKAXKAIOT

pealbHOCTb MOYYEHHOT'0 pe3yJiibTaTa.
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3. OtaenbHbIC TOTPEIIHOCTH B (POPMYIIMPOBKE BOIPOCA WIIM OTBETA.
4. HeOpexxHoe BBITIOJHEHUE 3amuced, deprexed, cxem, rpadukoB. Opdorpadudeckue u
MYHKTYallMOHHbIE OIIUOKH.

YYEBHO-METOANMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
®usuka 9 knace/ [eppimkun A.B., I'ytauk E.M., OO0 «JIPO®A»; AO «M3narenbcTBoO
IIpocsemenue».

METOAUYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIA

1. ®usuka. 9 xnacc: yuedHo-MeToanueckoe mocodue / A.E. Mapon, E.A. MapoH. - 5-¢ u3n.,
crepeorIr. - M.: Jlpoda.

2. Metoamnueckoe nocobue k yueOHnky ®dusuka. 9 kinacc A.B. Ilepsimkuna, E.M. I'yTHUK
/ EM. I'ytauk, O.A. TepaukoBa, OO0 «/IPODA»

3. ®wusuka. CO0pHUK BOIPOCOB U 3an1a4. 9 ki. Mapon A. E., Mapon E. A., Iosotickuii C. B. | —
6-e uzn., norm. — M.: [poda, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bub6muoreka [IOK https://m.edsoo.ru/7f41a4a6
PDOIII https://resh.edu.ru/subject/28/9/
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