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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3KMke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS COCTABICHA HAa OCHOBE
MOJIOKEHUH ¥ TpeOOBaHMW K pe3ylbTaTaM OCBOSHHMS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTelbHON Tporpammel, mpencraBieHHBIx B ®I'OC OO0, a Takke ¢ y4éroM
(benepanbHON paboueil mporpaMMbl BocmUTaHus ¥ KoHIenmuu mnpernogaBaHus y4eOHOTO
npeaMera «PU3uKay.

Copneprxanue mporpammbl 10 (U3KMKE HAmpaBiIeHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYAIOIIMXCS M OpraHU3alMi0 W3y4eHUs (QHU3UKKA Ha JeSTeIHbHOCTHON
ocHoBe. B mporpamme 1no ¢usMke y4UTBHIBAIOTCSI BO3MOXKHOCTH Y4YEOHOIrO INpeaMeTra B
peannzauuu TpedoBanuil @PI'OC OO0 K miIaHUPyeMbIM JIMYHOCTHBIM U METANPEAMETHBIM
pe3ynbraTaM 00y4eHHs, a TaKKe MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4eOHBIX
MpeAMETOB HAa YPOBHE OCHOBHOTO O0IIIEro oOpa3oBaHuUs.

[IporpaMma mno (¢u3MKe ycTaHaBIMBAeT pacHpelelieHne y4eOHOro marepuana Mo rojam
o0ydeHust (1Mo Kjaccam), MpeJiaraeT MPUMEPHYIO TMOCIEIOBATEIHbHOCTh HU3YUYEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pAa3BUTHUS MPEAMETHOrO COAEpKAHMUS M YUETE BO3PACTHBIX
0COOeHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usnke pa3paboTaHa C IENbI0O OKa3aHUS METOAMYECKON MOMOIIM YYUTETIO B
co3aHuu paboydel mporpaMMBbl 10 y4eOHOMY MTPEIMETY.

®u3nka SBISETCS CHUCTEMOOOPA3YIOUIUM JJIsi €CTECTBEHHO-HAYUHBIX YUEOHBIX IMpEAMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SIBICHUH, H3y4aeMbIX
XUMUEH, OuoJioTHei, acTpoHOMHEeW U ¢u3NYecKol reorpadueii, BHOCHUT BKIAI B
€CTECTBEHHO-HAYUYHYI0 KapTUHY MHUpa, TMpeAocTaBiseT Hauboyee siCHble 0oOpa3ipbl
MPUMEHEHHUs] HAayyHOTO0 METOJa IMO3HaHWsS, TO €CTh CHoco0a MOJIy4eHHsS JIOCTOBEPHBIX
3HAHUUN O MHpE.

Onna w3 THaBHBIX 3a1ad (PU3UYECKOTO OOpa3oBaHUS B CTPYKType OOIIEro o0pa3oBaHHS
COCTOUT B (POPMHPOBAHHM €CTECTBEHHO-HAYYHOH T'pPaMOTHOCTH M HHTEpeca K HayKe y
00ydJaronuxcs.

WN3yuenne ¢usmkn Ha 06a30BOM ypOBHE MpENIoJiaraeT OBJAJECHUE  CIEIYIOLIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:

® HAy4YHO OOBACHATH SABJICHUS;

® OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;

® UHTEPIPETHUPOBaTh JaHHBbIE M HCIOJIB30BAaTh HAyYHbIE OKA3aTelIbCTBA YIS MOJIY4CHUS
BBIBOJIOB.

Henn wu3ydeHus ¢GU3MKK HAa YpOBHE OCHOBHOTO 00Imiero oOpa3oBaHHs ONpEIeNieHbl B
Konuenuuu mnpenogaBanust ydebHoro mnpenmera «®Pusuka» B 00pa30BaTEIbHBIX
opranm3anusx Poccuiickoii denepanuu, peanns3yolux OCHOBHbIE 00IIe00pa3oBaTeIbHbIe
MporpaMmsbl, yTBepkI€HHOW pemenneMm Kosuternn MuHHCTEpCTBA  MPOCBELICHHS
Poccuiickoit ®eneparuu (nporokon ot 3 nexkadps 2019 r. No [1K-48H).

Heaun n3yyeHus GpU3NKH:

e TpUOOpeTeHHEe MHTEpeca U CTPeMIICHUs OOYyJarolIuXcs K HAyYHOMY M3YYEHHIO MPUPO/IBL,
Pa3BHUTHE UX UHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABIEHUH O HAYYHOM MeToJe To3HaHus U  (OpPMHUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

e (GopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yiabTaTa HM3y4eHHS OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHY;

e (opMHpOBaHHE MPEJCTABICHUN O PONU (PU3UKU IJISl PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTH;



® pa3BUTHE TMPEJACTABICHHA O BO3MOXKHBIX cdepax Oynymeid mnpodeccHoHaIbHON
NeATEIbHOCTH, CBA3aHHOW C (PM3MKOW, MOJTOTOBKA K JalbHEHIIEMYy OOYYEHUIO B 3TOM
HaIpaBJICHUU.

JlocTIbKeHHe ATUX LeNel MPorpaMMbl 0 (U3MKe Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
o0ecrieynBaeTcsl peLICHUEM CIIeIYIONINX 3a/1aY:

® TNpPUOOpPETeHHE 3HAHWH O JMCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHHMYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX 1 KBAHTOBBIX SIBIICHUSX;

® TNpPUOOpPETEeHHE YMEHUN OMHCHIBATH U OOBSICHATH (PM3NUYECKHE SBICHHS C MCIIOJE30BAaHHEM
MOJIYYCHHBIX 3HAHUI;

® OCBOCHHE METOJIOB pEIICHWs NPOCTEHIIMX pPACYETHBIX 3a1a4 C HCIOJIb30BAaHHEM
(GU3NIECKUX MOJIETIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;

® pa3BUTHE YMEHWH HAONIOIATh MPHUPOHBIC SIBICHUS M BBIMOJHATH OTBITHI, JaOOpaTOpHEIE
paboOTBl M OKCHEPUMEHTANbHBIC WCCIEAOBAHUS C WCIOJB30BAaHUEM HW3MEPHTEIbHBIX
11902 (5]0):

e OCBOCHHE TPHEMOB pabOThl ¢ uHpoOpManuend (QU3NUECKOTO COACpIKaHUs, BKIFOYas
MHGOPMAIIHIO O COBPEMEHHBIX JOCTIKEHUIX (U3UKH, aHAIN3 U KPUTUIECKOE OIICHUBAHHE
nHpopmanuy;

® 3HAKOMCTBO CO cdepamu MpOoPeCCHOHAIBHON NEATETLHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3HUECKON HAYKH.

Ha wusydenme ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30oBaHUSA
oTBoauTCs 238 WacoB: B 7 kiacce — 68 "acoB (2 4yaca B HeJeN0), B 8 kiacce — 68 gacos (2
yaca B Hedemwo), B 9 kmacce — 102 waca (3 waca B HEICHO).

[Ipemnmaraemerit B mporpamme 1o (Gu3uke mepedeHb J1abopaTOpHBIX padOT M OMBITOB HOCUT
PEKOMEHIATEBHBIN XapaKTep, YIUTENb JIeTaeT BEIOODP MPOBEICHHS JIAOOPATOPHBIX padOT U
ONMBITOB C  Yy4€TOM  WHAWBHIYAIBHBIX  OCOOCHHOCTEH  OOydYalolMXCs,  CIHCKa
AKCTICPUMEHTAIBHBIX 3a/IaHUi, TpeAaraeMblX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
JK3aMeHa 1o Hu3HKe.



COJEPKAHUE OBYYEHUA
9 KVIACC

Pa3nen 8. Mexannueckue siBjIeHHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCHUTENBHOCTD
MEXaHUYECKOTO JBWKEHMs. PaBHOMEpHOE mNpsMOIMHEHOE nBMKeHHE. HepaBHOMepHOE
npsiMoJinHetHOe /BrKeHue. CpefHsisi 1 MTHOBEHHasl CKOPOCTh Tejla MPH HEPABHOMEPHOM
JBIKCHUH.

VYckopenue. PaBHOyckOopeHHOE MpsiMOJIMHETHOE naBrkeHue. CBobOoaHoe maneHue. ONbITHI
lNasnmnes.

PaBHOMepHOE nBIKEHHME TIO OKpyXHOCTH. llepuonm u uacrtota oOpamieHus. JluHeitHas u
yrioBasi CKopocTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

IlepBbiii 3akoH Hprotona. Brtopoint 3axkon Herorona. Tperuit 3axkoH Herotona. IlpuHnmn
CYNEPIO3UINH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: CHJia TPEHUS CKOJIBKEHHUSI, CHJIa TPEHUS MOKOS,
JPYTUe BUBI TPEHUS.

Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOIHOrO majaeHus. J[BuxeHue
wia"et Bokpyr Cousnua. IlepBas kocMudeckast ckopocTb. HeBecoMoCTh U eperpy3Ki.

PaBHOBecne maTepuanbHON TOUKH. AOCOIOTHO TBEpHOE Tenmo. PaBHOBecue TBEPAOTO Temna ¢
3aKpEIUIEHHON OChI0 BpaieHuss. MoMeHT cuiibl. LIeHTp TshkecTu.

Nmnynsc Tena. M3meHeHne wmmynbca. MMmynbC cuibl. 3aKOH COXPAaHEHHS WMITYJIBCA.
PeaktuBHOE NBHKEHUE.

Mexanuveckasi paboTta 1 MOIITHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBs3b SHEPTUn
u pabotel. IloTeHnumanbHas 53Heprus Tejla, MOJHATOTO HAJ MOBEPXHOCTHIO 3EMIIH.
[TorenumanpHass »Heprusi cxkato mnpyxuHbl. Kunermueckas sHeprus. Teopema o
KMHETUYECKOM SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Hemoncmpayuu.

1. HaOnrogeHre MEXaHMYECKOTO ABMKEHUS Tea OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHuE MyTEH U TPACKTOPUM JBMKEHHSI OJJHOTO U TOrO K€ TeJa OTHOCUTEIBHO PAa3HBIX
TEeJI OTCYETA.

3. N3mepeHue CKOpoCTH U yCKOPEHHUSI IPSAMOJIUHENHOTO ABUKECHUSI.

4. VccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOIO JIBUKEHUS.

5. Habmronenue nBU>KeHUs Tella 0 OKPYKHOCTH.

6. Habmionenne MexaHMYECKUX SIBIICHUH, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexkay npu
e paBHOMEPHOM M YCKOPEHHOM JIBU)KEHUH OTHOCUTEIHHO KaOMHEeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJa OT MACChl TeJla U ICUCTBYIOIIEH Ha HETO CHUJIBIL.

8. HabGmronenue paBeHCTBa CUJI IPU B3aUMOICHCTBUU TEJl.

9. M3MeHeHue Beca Tella IPU YCKOPEHHOM JBUKEHUU.

10.Ilepenaua ummnynbca Npyu B3aUMOJEHCTBUU TEJ.

11.ITpeoOpazoBaHus JHEPTUH MIPU B3aUMOICHCTBUU TEIl.

12.CoxpaHeHue UMITyJabca PU HEYIIPYTroM B3aUMOJCHCTBUU.

13.CoxpaHeHne UMITyIbCa Py a0COTIOTHO YIIPYTrOM B3aWMOICHCTBUU.

14.HabmnrofeHre peakTUBHOTO JIBHKEHUSI.

15.CoxpaHeHne MEXaHUYECKOM SHEPTUH MTPU CBOOOTHOM TaICHUHU.

16.CoxpaHeHre MEXaHUYECKOW SHEPTUH NPU JBWKEHUU Teja MoJ| AEUCTBUEM NIPYKUHBI.

Jlabopamopuwvie pabomot u onvimol.

1. KoHcTpyupoBaHHe TpakTa Ajisl pa3roHa W JajbHEUIIEro paBHOMEPHOTO ABM)KEHUS IIapuKa
WJTU TEJEXKKHU.



2. Onpenenenue cpenHed CKOPOCTH CKOJIBXKEHHS Opycka WM JBUXKCHHS IIapHKa TI0
HAKJIOHHOM IJIOCKOCTH.

3. Ompenenenre yCKOpPEHHUs Tella TMPU PABHOYCKOPEHHOM JBHKEHUU 10 HAKIOHHOMU
IIJIOCKOCTH.

4. WccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH TPU PAaBHOYCKOPCHHOM JBIDKEHUU 0e€3
HAa4aJIbHOM CKOPOCTH.

5. IlpoBepka THITOTE3bI: €CIM MPH PABHOYCKOPEHHOM IBWKCHHHM 0€3 HAYaIBHOH CKOPOCTH

MyTH OTHOCSATCS KaK Psifi HEUETHBIX YUCEI, TO COOTBETCTBYIOIIME MPOMEKYTKA BPEMEHHU

OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMaJIbHOTO JABJICHHUSI.

Onpenenenne KodhUIIUEHTA TPEHUS CKOJIbKCHHS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS MTPH PABHOMEPHOM JBMKEHUU TeJia TI0 TOPU3OHTAILHOM

TTOBEPXHOCTH.

10.Onpenenenue pabOThl CUJIBI  YIIPYrOCTH MpPU MOABEME TIpy3a C HUCIHOIb30BAHUEM
HETIOIBUYKHOTO U TIOJIBISKHOTO OJIOKOB.

11.M3y4yeHue 3aKkOHA COXPAaHEHUS YHEPTUU.

Paznen 9. Mexannveckue Kojae0aHusi U BOJIHbBI.

KonebarenbHoe papukeHue. OCHOBHBbIE XapaKTEpUCTUKU KoJieOaHM: MepHoj, dYacroTa,
aMIIUTy1a. MareMatudecKuil W NPYKUHHBIM MasTHHKHU. [IpeBpamienue sHepruu mnpu
KOJIeOaTeIbHOM JIBIKCHHH.

3aryxatomue Kosebanus. BbuiHyxkneHHbIe KoneOanus. Pe3onanc. MexaHWuecKkwe BOJHBI.
CBolicTBa MeXaHWYECKHX BOJIH. [IpopoJibHbIe W moOmNEpedHble BOJHBL J[JIMHA BOJIHBI M
CKOpPOCTh €€ pacnpoCTpaHeHHs. MeXaHW4YecKhe BOJIHBI B TBEPAOM TeEle, CEHCMHYECKHE
BOJIHBI.

3ByK. ['poMKOCTB 3ByKa M BbicoTa ToHA. OTpakeHue 3Byka. MH(ppa3ByKk u yiIbTpa3BYK.

Hemoncmpayuu.

Ha6nronenue konebanuit T Mo 1eWCTBUEM CHITBI TSHKECTH M CHIIBI YITPYT'OCTH.

Ha6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.

Habmoienue BBIHYXIEHHBIX KOJIEOaHHM U pe30HaHCa.

Pacrmipoctpanenuie mpo0abHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Habmonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHI pE30HAHC.

./Iaﬁopamopnbte padomot u onvimol.

1. Omnpenenenue 4acTOTHI U MEPUOJIA KOJIeOaHUI MaTeMaTHYECKOI0 MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U Mepro/ia KojaeOaHul Mpy>KUHHOTO MasTHHUKA.

3. HccrnenoBanue 3aBUCMMOCTHU TepHoOJa KoJeOaHUI MOJBEIICHHOTO K HUTU Tpy3a OT JJIHHBI
HUTH.

4. WccnenoBaHue 3aBUCUMOCTH MEPHOJIa KOJIEOAHU MPYKUHHOTO MAaITHHUKA OT MacChl rpy3a.

[IpoBepka HE3aBHUCHUMOCTH IepHOJa KoJeOaHUl Tpy3a, MOJBEHICHHOTO K HHUTH, OT MaccChl

rpysa.

6. OnBITHI, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTD MEPHOJa KOJIeOaHWH MPYKUHHOTO MasTHUKA OT
MAacCChI Tpy3a U KECTKOCTU MPYKUHBI.

7. V3MmepeHne yCKOpeHHUs CBOOOTHOTO MaIeHHUS.

Pa3nes 10. DneKTpOMarHuTHOE 10JI€ M JICKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIkaya 3MeKTPOMArHUTHBIX BOJIH. VMCMob30BaHUE 3JEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM
CBSI3U.

DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.
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1. CBoiicTBa RJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOKCTBA CBETA.

Jlabopamopusvie pabomot u onvimul.

1. HM3yueHue CBOMCTB JICKTPOMATHUTHBIX BOJIH C TIOMOIIIBIO MOOMIIBHOTO TenedoHa.

Pasnen 11. CBeroBbIe sIBJIEHUS.

JlyueBass mopgens cBera. Mcrounukum cBeta. [IpsMoiiMHENHOE pacnpoCTpaHEHHE CBETA.
3armenus Connua u Jlynsl. Otpakenue ceta. [lmockoe 3epkano. 3aKOH OTpaKeHHsI CBETA.

[Ipenomnenue cBera. 3akoH MnpenomieHus cBera. [lolHOe BHyTpeHHeEe OTpa)kKeHHE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHET'O OTPAKEHHUS B ONTHYECKUX CBETOBOIAX.

Jlunza. Xox mydeir B nuH3e. OnTrdueckas cucreMa (oToarmapara, MAKPOCKOIA M TEJIECKOIA.
I'ma3 kak ontuyeckas cucteMa. bau30pyKkoCTh U 1aJbHO30PKOCTb.

Paznoxxenue 6emoro cera B crnekTp. OmbiTel HetoToHa. CrlOKE€HHME CHEKTPaJbHBIX IIBETOB.
Jucnepcus caera.

Jemoncmpayuu.

[IpssmonuHENHHOE pacpoOCTpaHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuenue n306paxeHui B JIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

[Ipenomiienue ceera.

Ontuveckuii CBETOBOI.

Xon mydeid B coOuparomei JTnH3e.

XoJ1 myder B pacCEMBAIOIIEH JIMH3E.

[Tonyuenue n306pakxeHH ¢ TOMOIIBIO JIUH3.

. Ilpunnmn nefictBus doToarnmapaTa, MUKPOCKOTIA M TEJIECKOTIA.

10 Mopens riasa.

11.Pa3noxenune 6eoro cBeTa B CIIEKT).

12.Tlonmyyenue Gesioro cBeTa Mpu CI0KEHUH CBETa Pa3HbIX IIBETOB.

Jlabopamopnwie pabomel u onvimel.

1. VccnenoBaHue 3aBUCUMOCTH YIjla OTPaKEHUsI CBETOBOTO JIy4a OT yIJla MaJeHHUs.

2. W3ydeHue xapakTepUCTUK U300pakeHUs MIpeIMeTa B TNIOCKOM 3epKalie.

3. HccrnenoBanue 3aBUCHMOCTH YIJla IPEJIOMIICHHS CBETOBOTO Jiyda OT YIjla MajeHUsl Ha
IPaHHULIE «BO3IyX—CTEKIIO.

4. TlosyueHnue n300pakeHU ¢ TOMOIIBIO COOMPAOIICH JIMH3BI.

5. Omnpenenenre GOKYCHOTO PacCCTOSHUS M ONTUYECKON CHIIbI COOUpAIOIIeH TUH3BI.
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OMBITHI 11O Pa3JI0KEHUIO OETIOTO CBETa B CIIEKTD.
OMBITHI 10 BOCIPHUATHIO IIBETA MPEAMETOB MPU UX HAOIIOICHUN Yepe3 1BETOBBIC (PHIIBTPHI.

Pa3pen 12. KpanroBble ABJICHUS.

OmnswiTel Pesepdpopna u mmanerapHas mojenb aroma. Moaens atoma bopa. Hcnyckanue u
TorJIoIeHue cBeTa atoMoM. KBaHThl. JInHelWyaThie CIIEKTPHI.

PagnoaktuBHOCTE. AJba-, 6eTa- U ramma-uzinydenus. CTpoeHre aToMHOTro siipa. HykmonHas
MoOJeNlb aTOMHOTrO sijpa. M3otonsl. PagnoaktuBHbie mpeBpaieHus. [lepuoa monypacnana
ATOMHBIX SIJIED.

SAnepHble peakuuu. 3aKOHBl COXpPAHEHHUs 3apsSAOBOTO M MAcCCOBOTO YHUCEN. JHEPrusl CBS3U
aToMHBIX sigep. CBsizb Macchl U SHepruu. Peakiuu cuHte3a u JeneHus sjaep. Mctounukm
sHepruu CoJiHIIa U 3BE3I.

AnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIyY€HUI HA KUBbIE OPTaHU3MBbI.

Jemoncmpayuu.

1. CnexTpsl U3IIy4€HHS U TOTJIOLIEHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. Coektp Bomopoaa.

4. HaGmroneHnue TpekoB B kamepe BuibcoHa.



5. Pabota cuéTunka HOHU3UPYIOMIUX U3ITy4YCHHH.

6. Perucrpanus u3iaydeHus NpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopusvie pabomot u onvimul.

1. HabniogeHue CIIONIHBIX U JIMHEHYATHIX CIEKTPOB H3IIyYCHHUS.

2. HccrnenoBaHue TpPEKOB: U3MEPEHME OSHEPrUM YacTULBI 10 TOPMO3HOMY IyTH (1O
dororpadusim).

3. H3mepeHnue paauoakTUBHOTO (oHA.

IHoBTOPHUTEILHO-00001IAIOIIMIA MOTYJIb.

[ToBTOpHUTENBHO--0000MIAIOIINI MOYIb MpPEIHA3HAYECH JUIsI CUCTEMAaTH3allud U 000OIIEeHUs
MIPEIMETHOTO COJIEP’KAaHUS U OMbITA AEATEIbHOCTU, IPUOOPETEHHOTO MPU U3YYEHUU BCETO
Kypca (H3MKH, a TaKkKe IS MOATOTOBKM K OCHOBHOMY T'OCYapPCTBEHHOMY SK3aMEHY II0
¢buzuke s 00yJaromuxcs, BBIOpaBIIMX 3TOT YU€OHBIN MPEIMET.

[Ipu M3yd4eHHUH TaHHOTO MOIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI AEATEIbHOCTH, HA
OCHOBE KOTOpPbIX OOECIeuMBaeTcsi JOCTUKEHHE MPEIMETHBIX U  METallpeIMEeTHBIX
IUIAaHUPYEMBIX PEe3YyNbTaTOB 00ydeHMsI, (GOPMUPYETCS €CTECTBEHHOHAay4Has TI'PaMOTHOCTD:
OCBOEHHE HAy4yHBIX METOJ/IOB MHCCJIEIOBAaHUS SBIECHUN MPHUPOAbI U TEXHUKH, OBJIAJCHUE
YMEHUSIMH OOBSCHATh (PU3MUECKUE SIBJICHUS, NPUMEHSS IOJYyYECHHbIE 3HAHUSA, pellaTh
3a/lauM, B TOM YHUCJI€ KAYECTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIHMNMAIBEHO AEATENBHOCTHBIN XapaKTep AAHHOTO pasjelsia Peain3yeTcs 3a CYET TOro, YTO
oOyuaroluecs BBIMOIHSIIOT 331aHNs, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IMOJIyYEHHBIX 3HAHUUM pacro3HaBaThb U HAYYHO OOBICHATH (DU3HUECKUE SBICHUS B
OKpY’Karolllel MpUpo/ie U IOBCETHEBHOM KU3HU;

UCIO0JIb30BaTh HAy4YHbIE METOJbl HCCIENOBaHUS (PU3NYECKUX SIBJICHUI, B TOM 4YHUCIE s
MPOBEPKHU TMIOTE3 U MOTYUEHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HaydHbIE OCHOBBI Hanbojee BaKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HampuMmep, MPAKTUYECKOTO HCIOJB30BAaHUS PA3IUYHBIX HMCTOYHHUKOB SHEPIMM Ha OCHOBE
3aKOHA MPEBPALEHUS U COXPAaHEHHs BCEX N3BECTHBIX BUIOB SHEPTHUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne ¢u3MKM HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAINPABIEHO HAa JOCTH)KEHHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3YIIbTATOB.

B pesynbrare m3zydyeHus (QU3MKM HAa YpOBHE OCHOBHOTO OOIIEero oOpa3oBaHus y oOydarouierocs
OyayT cOpMHUPOBAHBI CIICYIONTUE JIMYHOCTHBIC PE3YIbTATHI B YACTHU:

e 1) NaTPHOTHYECKOT0 BOCIIUTAHUS:

® — MpOSIBICHHE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM (u3nueckoit
HayKH;

® — [ICHHOCTHOE OTHOIIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

e 2) rpaxIaHCKOro ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

® — TOTOBHOCTh K AKTMBHOMY Yy4YacCTHIO B OOCYKIEHHH OOIIECTBEHHO 3HAYMMBIX M ATHUECKUX
po0sieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (PU3HKY;

® — OCO3HAaHME BaXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B A€ATEILHOCTH YUEHOTO;

e 3))3cTeTHYecKOro BOCIMTAHUA:

® — BOCHPUATHE 3CTETHYECKUX KadyecTB (PU3MUeCKOW Hayku: €€ TapMOHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

® 4) IEHHOCTU HAYYHOI'0 NO3HAHMS:

® — OCO3HAHHME LEHHOCTH (U3MYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTa MO3HAaHHS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEH COCTABISAIOIIEN KyIbTYphI;

® — pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, MHTEPECA K UCCIIEOBATENLCKOM 1E€ATEIbHOCTH;

e 5) popmupoBaHus KYJbTYPbI 3I0POBbS U SMOUMOHAIBHOI0 0JIArONOJYyYHSI:

® — OCO3HAHHUE LIEHHOCTU Oe30macHOro o0Opasza KU3HU B COBPEMEHHOM TEXHOJOIMYECKOM MHpE,
BAKHOCTH MpPaBWJI 0OE30MACHOTO MOBEIEHUS Ha TPAHCIOPTE, Ha J0porax, ¢ 3JEKTPUUECKUM U
TEIJIOBBIM 00OPYIOBAHUEM B JIOMAIIIHUX YCIOBHUSX;

e — chOpMHPOBAHHOCTh HaBBIKA pe(IeKCHUU, TIPU3HAHUE CBOETO IpaBa Ha OMMOKY M TaKOTO XKe
IpaBa y Ipyroro 4ejoBeKa;

e 6) TPYIOBOI'0 BOCIIMTAHUSA:

¢ — AKTMBHOE YYaCTHE B PEHICHHM MPaKTHYECKUX 3a7ad (B paMKax ceMbH, 00Opa3oBaTelbHOM
OpraHu3aliy, ropoja, Kpas) TEXHOJIOTUYECKON U COLMaIbHONW HAIPaBIEHHOCTH, TPEOYIOIINX B
TOM 4HKcie U PU3NUEeCKUX 3HAHUM;

® — UHTepeC K MPaKTHUYECKOMY U3YUEHUIO MPOEeCcCHii, CBSI3aHHBIX ¢ (PU3UKOM;

e 7) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

e — OpUEHTAIMS Ha NpUMEHEHUE (U3NYECKUX 3HAHUM [ peuieHus 3afad B 00JacTu
OKpYKaloIllel Cpefpl, MIAaHUPOBAHMS MOCTYIKOB M OLEHKHA UX BO3MOXKHBIX MOCIEACTBHH IS
OKpPY’KaIoIlel Cpe/ibl;

® — O0CO3HaHHUE IT00ANTBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIEM U MyTel UX peleHHs;

e 8) aganTanuM K U3MEHSIOIMMCH YCJIOBUAM COLUAJIBLHON U IPUPOIHON cpeabl:

e — NOTPEOHOCTH BO B3aUMOJICHCTBUY MPHU BBIMOTHEHUU UCCIECIOBAaHUM U MPOEKTOB (HHU3MUECKOM
HAMPaBJICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;

® — MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 MPAKTUUECKYIO IEATEIbHOCTD;

e — MOTpPeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHUM, B TOM uHucie (GOPMYTUPOBATh UACH, TIOHSITHS,
TUMNOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

® — OCO3HaHHUE JIePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH (DU3UKY;

¢ — JUITAHUPOBAHHE CBOETO PAa3BUTHS B MPHOOPETEHUHN HOBBIX (DM3HUECKUX 3HAHUIA;

® — CTpeMJICHHE aHAIM3HPOBATh M BBISIBIATH B3aUMOCBSI3U MPHUPOJIBI, 00IIECTBA U SKOHOMHUKH, B
TOM YHCJI€ C UCII0JIb30BaHUEM (PU3NYECKUX 3HAHUM;



e — OIEHKAa CBOMX JCUCTBUH C Y4YETOM BIMSAHMSA Ha OKPYXKAIOLIYI0 Cpely, BO3MOKHBIX
rJ100aJIbHBIX TOCJIEICTBUN.

METAINIPEIMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHHs mporpammbl 10 (pU3MKe HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyyaromerocsi OyayT cGOpPMHpPOBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE
[I03HABATE/IbHbIE YHUBEPCAJIbHbIE Yy4YeOHbIE JEHCTBUS, KOMMYHUKATHBHBIE YHHUBEpCAJIbHbIC
yueOHbIe ISHCTBUSA, PErYJIATUBHBIC YHUBEPCAIbHBIC yueOHbIC CHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JelCcTBUSA

Ba3oBble Joruveckue aeicTBUA:

® BBISBJIATH U XapaKTEPU30BaTh CYILIECTBEHHbIE IPU3HAKA OOBEKTOB (SIBICHUN);

® YCTaHABJIMBATh CYIIECTBEHHBIM TNPH3HAK KIacCU(UKAIMK, OCHOBAaHUSA Mg OOOOIIEHHS U
CpaBHEHUS,

® BBIABJIATH 3aKOHOMEPHOCTHM U TMPOTUBOPEUYUS B paccMaTpuBaeMmblX (akTax, JJaHHBIX H
HaOIOACHUSAX, OTHOCSIITUXCS K (PU3UIECKUM SIBIICHUSM;

® BbBIABJIATH NPUYUHHO--CIICACTBCHHBIC CBA3U IPHU U3YYCHUU (1)I/ISI/I‘-IeCKI/IX SIBJICHUHN U Ipo1EeCCoB,
ACIAaTh BBIBOJbI C UCIIOJB30BAHUEM JCAYKTHUBHBIX U HHAYKTHUBHBIX yMOBaKHIOquHﬁ, BBIJIBUT'AaTh
THUIIOTE3bI O B3aUMOCBA3IX (1)I/ISI/I‘-IeCKI/IX BCIINYUH,

® CaMOCTOSITENIbHO BBIOMpATh CcHocoO pemieHus y4deOHOM ¢u3nyeckol 3aaaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PELICHHsA, BBIOOp Hamboisiee MOAXOJAIIEro ¢ y4éTOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBrble ucciiegoBare/ibCKue AeiCTBHA:

® 1CII0JIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUIA HHCTPYMEHT MO3HAHHUS;

® [POBOJAUTH IO CAMOCTOSITEILHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECIOXHBIA (PU3HUECKHil
IKCIEPUMEHT, HEOOJIBIIOE UCCIIE0BAaHNE (PU3UUECKOTO SIBICHUS;

® OLEHMBAThb Ha IPUMEHUMOCTh M JOCTOBEPHOCTb HH(OpPMALMIO, IOJIYYEHHYHO B XOJ€
HCCIIEIOBAHUS UM SKCIIEPUMEHTA;

® CaMOCTOSITENIBHO (OPMYJIMPOBATh OO0OOLIEHHUSI M BBIBOJABI IO pe3yslbTaTaM IPOBEIEHHOTO
HaOJII0/IeHU, OIIbITA, CCIIEOBAHUS;

® [IPOTHO3MPOBATH BO3MOXKHOE JajbHEWIee pa3BUTHE (QU3MUECKUX IPOLECCOB, a TaKxKe
BBIJIBUI'aTh IIPEIOJI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

PaGora ¢ undopmanmeii:

® [PUMEHSTH PA3JIMYHbIE METO/bI, HHCTPYMEHTHI M 3alpOChl IpU MOUCKE U 0TOOpe MHpopManuu
WIN JJAHHBIX C YY4ETOM MPEATIOKEHHON yueOHOH pu3nueckoil 3a1aum;

® aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALMIO PA3IMUHBIX BUJOB U
¢dbopM npencTaBiIeHuS;

® CaMOCTOSITENIbHO  BBIOMpaTh ONTUMAbHYO (GOpMY IpeJCTaBleHHs HHPOpMALMU U
WITIOCTPUPOBATh pellaeMble 33/1a4 HECIOKHBIMU CXeMaMH, AuarpaMMaMu, MHOM rpadukoil u
UX KOMOMHAIUSMH.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

e B xo0/€ oOCyXaeHHUs y4eOHOro marepuaia, pe3ysbTaToB JIAOOPaTOPHBIX padOT U IMPOEKTOB
3aJjaBaTh BONPOCHI IO CYIIECTBY OOCYKJaeMOM TeMbl M BBICKA3bIBaTh MJICH, HAlleJICHHbIE Ha
peleHue 3a1auu 1 Mnojiep>kanue 01aroxenaTeIbHOCTH OOLEHMS;

® COINOCTAaBJIATh CBOU CYXKJCHUS C CYXKACHUSAMHU JIPYTHX YYACTHHMKOB JHajora, oOHapyXHBaTb
pas3nuyKe U CXOJCTBO MO3ULIUH;

® BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATh PE3yJAbTAThl BBINOJHEHHOTO (H3UYECKOrO ONbITa (IKCIEPUMEHTA,
UCCIIEIOBAHUS, TPOCKTA);

MOHUMATh W UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIMBUAYAILHOU pabOThI IpHU
peleHN KOHKPETHOU (PU3NYECKOI TPOoOIeMBL;

MPUHAMATh e COBMECTHOW JEATENIbHOCTH, OPraHW30BBIBATH JIEHCTBUA 1O €€ TOCTHKECHUIO:
pacmpenensiaTh poJid, OOCYXJaTh MPOIECChl W PE3yabTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHHS HECKOJILKHUX JIIOJICH;

BBITIOJTHAT CBOO YacTh pabOTHI, TOCTUTAs KAYECTBEHHOTO Pe3yJbTaTa Mo CBOEMY HaIllpPaBJICHUIO
Y KOOPJMHHUPYS CBOU JACUCTBUS C JPYTUMHU WICHAMH KOMAaH/IbI,

OIICHMBATh KA4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT IO KPHUTEPHSIM, CaMOCTOSITEIHHO
cOpPMYIMPOBAHHBIM YYaCTHUKAMH B3aMOJACHCTBHSL.

PerJIHTI/IBHbIe YHuBEpPCAJIbHbLIC y‘-leﬁl—ll)le JeHCTBUSA

Camoopranu3anusi:

BBISIBIISITh NPOOJIEMBbl B JKM3HEHHBIX M Y4EOHBIX CHUTyalMsX, TpeOyIOIIMX s pelleHus
(buznyecKux 3HaHUI;

OpUEHTHPOBATHCSA B PA3NIMUYHBIX MOAXOJAX MPUHATHSA pPEUIeHUM (MHIMBUIYyalbHOE, MPUHSATHE
pelIeHus B IpyIIe, IPUHITHE PELIEHUI Tpynnoil);

CaMOCTOSITEJIBHO COCTABIISATh aITOPUTM pelieHus (pU3ndecKoi 3a/1auu WK IJIaHa UCCIIEIOBaHUS
C Yy4€TOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
MpeAJIaraéMble BapUaHThl PEIICHU;

JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OTICHKY CUTYAIlUH | MpeyIaraTh IUIaH e€ N3MECHCHUS;

OOBSICHATH MPUYNHBI TOCTHKCHUS (HETOCTHIKECHHSI) PE3yIbTaTOB JCITEIBHOCTH, 1aBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHBBI B JIESATEIHHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHS (DU3HUECKOTO
WCCIIC/IOBAaHUSI WM TPOEKTA) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHBIIUXCS CHUTYAIHid,
YCTaHOBJICHHBIX OINMOOK, BOSHUKIIUX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa Ie]I M YCIOBHSIM;

CTaBHTh ce0si HA MECTO JIPYroro 4elioBeKa B XOJIE CIIOpa WM TUCKYCCHH HA HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHUSI U JIOTUKY JPYroTo;

MPHU3HABATH CBOE MPaBO HA OMIMOKY MPH PEIICHUH (U3UYECKUX 3a7a4 WM B YTBEPXKACHUSAX HA
HAyYHBIC TEMBI U TAKOE K€ TPABO JPYroro.

INPEIMETHBIE PE3YJIbTATbBI

K KOHIY O6y‘~ICHI/I${ B 9 Kiacce IMPEAMCTHBIC PE3YJIbTATbl Ha 0a3oBOM YPOBHEC OOJIZKHBI OTpaKaTb

c(OPMHPOBAHHOCTh y OOYJAIOIUXCS YMEHUI:

HCII0JIb30BATh TOHATHUSA: CUCTEMA OTCUETA, MaTepHaabHas TOUKa, TPAEKTOPHsl, OTHOCUTEIbHOCTh
MEXaHUYECKOTO JIBUDKEHUS, nedopmarus (ynpyras, IUIacTHYEeCKast), TpeHue,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTbh M MEpPerpy3kH, LEHTP TSDKECTH, aOCOJOTHO
TBEPJI0€ TEJO, LEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHMUECKUE KOJICOaHUS U BOJIHBI,
3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh M JTAJIbHO30PKOCTh, CIIEKTPHI MUCIYCKaHUs U MOIJIOLIEHHs, anbda-, Oeta- u
ramma-Hu3JIydeHus, U30TOIbI, A/I€pHAst SHEPTeTHKA;

pa3nuyath  SBJE€HUS (paBHOMEPHOE M  HEpaBHOMEPHOE MPSIMOJIMHEHHOE  JBIKEHHE,
PaBHOYCKOPEHHOE TMPSMOJMHEHHOE JBW)KEHHE, CBOOOJHOE TMaJeHHe Tel, pPaBHOMEpPHOE
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JBIDKEHUE TI0 OKPYKHOCTH, B3aMMOJCHCTBHE Tell, PEaKTUBHOE JIBH)KCHHUE, KoJeOaTenbHOe
JBIDKEHUE (3aTyXalollMe H BBIHYXKACHHBIC KOJeOaHMs), pPE30HAHC, BOJIHOBOE IBIIKEHHE,
OTpaXCHUE 3BYKa, IPSIMOJMHENHOE pacHpOCTPaHEHUE, OTPAKEHWE M IPEJOMIICHUE CBETa,
MOJIHOE€ BHYTPEHHEE OTpaKeHHE CBETa, pPaslioKeHHue Oenoro cBera B CHEKTP M CIOXKEHHE
CIIEKTPAJIBHBIX I[BETOB, IUCIIEPCUSl CBETA, €CTECTBEHHAs paJMOaKTUBHOCTb, BO3HUKHOBEHHUE
JIMHENYaToro CIeKTpa HU3JIy4eHHs) [0 OIUCAHHIO MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (DU3WYECKHX SBICHUA B OKpYXKaromeM Mupe (B TOM
grcae (QU3MUECKUe SIBICHUS B MPHPOJIE: NPWIMBBI M OTIUBHI, JABIWKEHHE TutaHeT COJHEYHOMH
CHUCTEMBI, PEaKTUBHOE [BH)XCHHE KHUBBIX OPraHU3MOB, BOCHPUITHE 3BYKOB >KWBOTHBIMHU,
3eMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO0, I[BETa TeEJI, ONTHYECKUE SIBICHUS B
npupoje, OHOJOrMYecKoe JAeWCTBUE BUIUMOIO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4YeHUHN, €CTECTBEHHBIM paJuOaKTUBHBIA (OH, KOCMUYECKHE JIy4d, paJHMOaKTHBHOE
U3JIy4YeHUEe MPHUPOJHBIX MMHEpAJIOB, NEHCTBHE pPAaJUOAKTUBHBIX H3IYYEHUH Ha OpraHu3M
YeJI0BEKa), IPU ITOM NEPEBOAUTH MPAKTUUECKYIO 337a4y B Y4€OHYIO, BBIJCNATh CYIIECTBEHHbIE
CBOMCTBa (IIpU3HAKN) PU3NYECKUX SBICHUI;

ONKCHIBaTh M3yYCHHBbIE CBOMCTBA Tel M (PU3UYECKHE SBJICHUS, HCHOJIb3ys (QU3NUYECKHE
BEJIMYMHBI (CpPEHSS 1 MTHOBEHHAsl CKOPOCTb Tella IPH HEPaBHOMEPHOM JIBUKEHHH, YCKOPEHUE,
nepeMeleHue, MyTb, yrioBas CKOpPOCTb, CHJIa TpPEHHUs, CHJIa YIOPYrOCTH, CHJIa TSDKECTH,
YCKOpeHHe CBOOOTHOTO TMaJeHus, BEC Teja, MUMITYJIbC Teja, UMIYJIbC CHJIbI, MEXaHW4ecKas
paboTa M MOIIHOCTh, MOTEHLMAJIbHAS SHEPrus Tejla, MOTHSATOrO Haj MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATIbHAS SHEPrusl CXKATOM MpPYKHUHBI, KMHETUYECKas JHEprus, IOJHas MeXaHudecKas
SHeprusi, Mepuoj M 4YacroTa KoJieOaHWH, JUIMHA BOJHBL, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IMOKa3zaTeib IPENIOMIICEHUS Cpelbl), MPH OMNHUCAHWUU MPaBUIbHO TPAKTOBATh
(bu3nyecKuil CMBICI UCHOJB3YEMBIX BEIMUYMH, 0003HAUECHUS U €IUHUIBI (PU3MUECKUX BEIUYUH,
HaxXoJUTh (OPMYJIbI, CBSA3BIBAIOUINE JAHHYIO (DU3MUECKYIO BEIMYMHY C IPYTMMH BEIMYWHAMU,
CTPOUTH rpaQUKu N3y4ECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepH30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHHUS W IMPOLIECCHl, MCIOJIb3YyS 3aKOH
COXPAaHEHHUS SHEPrUU, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHILMII CYNEPIO3UINN CHUJI, TPUHIHUI
oTHOcuTenbHOCTH [anunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCA, 3aKOHBI
OTpaXKeHMsI U MPEJIOMIICHUSI CBETAa, 3aKOHBI COXPaHEHUs 3apsSA0BOTO M MAacCOBOTO 4YHCET MPHU
SJIEPHBIX PEaKUUsAX, MPU ITOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alHCHIBATH €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBSACHATh (PU3UYECKUE IMPOLIECCHl W CBOMCTBA TeNl, B TOM YHUCJIE€ U B KOHTEKCTE CHUTYyallHii
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISITH MPUYUMHHO--CIEACTBEHHBIE CBSI3H, CTPOUTH
0o0BsicHeHHEe U3 2—3 JOTMYECKHX IIaroB C OMOpPOM Ha 2—3 U3YyUEHHBIX CBOMCTBA (PU3UUECKHUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIe 3aa4l (OMHUpAIONINecs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCIIOJIB3YS 3aKOHBI
u (GopMyIbl, CBS3bIBAIONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBHS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBISABIATH HENOCTAOIIME WM M30BITOUHBIC JAHHBIC, BHIOUPAThH
3aKOHBI U (OpPMYJbl, HEOOXOIUMBIE [UIsl PEHICHHs, IMPOBOAUTH pacuy€Thl M OILEHUBATh
PEATMCTUYHOCT TIOMYYSHHOTO 3HaYeHUST GU3NYECKON BETUUYHHBI,

pacrio3HaBaTh HpPOOJEMBbI, KOTOPbIE MOXHO PpEIIUTh IMPH HNOMOIIM (PU3MYECKHX METOJIOB,
UCIOJIb3YSl ONMCAHHWE HCCIEIOBAaHMs, BBIACIATH IPOBEPSIEMOE MPEAINOJIOKEHHUE, OLCHUBATD
MPaBUJILHOCTh TOpAJIKA TPOBEJICHUS WCCIEAOBAHMS, JA€NaTh BBIBOAbI, HHTEPHPETUPOBATH
pe3ynbTaThl HAOIOIEHUH U OTIBITOB;

MPOBOJHUTH OTBITHI IO HAOMIONEHUIO (U3NYECKUX SBICHUN WM (U3NYECKUX CBOUCTB Tem
(u3yyeHne BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpPaHEHMs SHEPIHM, 3aBHUCHUMOCTbH IEpHOJa
KoJieOaHu PYKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/bI MaJbIX KOJeOaHUW, IPSIMOJIMHEHOE pacCpOCTPAHEHHUE CBETa, pa3lioKeHHue Oenoro
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CBETa B CHEKTp, U3yUYE€HHE CBOMCTB M300pak€HUS B IJIOCKOM 3€pKajieé U CBOMCTB M300pa’keHUs
npeaMera B cOOMparoIieil JJruH3e, HaOIroIeHNe CIUTOIIHBIX U IMHEHYaThIX CIEKTPOB U3ITy4EHUs):
CaMOCTOSITEIIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyHI0BaHUS, ONMCHIBATH X0
OTIBITA U €TO PE3YJbTaThl, POPMYIHUPOBATH BBHIBOJIBI;

MPOBOJIUTH MPHU HEOOXOIUMOCTH CEPUI0 NPSMBIX HW3MEPEHUH, OMpEAessisl CpeaHee 3HaYeHue
u3MepsieMoil BenmnuuHbl ((POKYyCHOE paccTOsSHHE COOMpArOIIeH JIMH3bI), 00OOCHOBBIBATH BBIOOD
croco6a u3MepeHus (M3MEPUTEITBHOTO TPHOopa);

MIPOBOJIUTH HCCIICOBAHUE 3aBHCUMOCTEH (PM3MYECKMX BEIMYMH C HCIOJIb30BAaHHEM MPSIMBIX
M3MEpEHUH (3aBHCUMOCTh IIYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBIKCHHU 0€3 HadalbHOMH
CKOpOCTH, TIepHoa KojaeOaHii MaTeMaTUYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTria
OTpaXXEHMsI CBETa OT yIJIa MaJeHUs M yrja NpeIoMJIEHUS OT yrjla NaJeHUs): IMJIaHUpPOBaTh
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpAaTh YCTaHOBKY, (PMKCHUPOBATH PE3YNIbTAThl MOIY4EHHOMN
3aBHCUMOCTH (DM3MYECKMX BEIHMYMH B BUAE TaOnmui W TpaduKoOB, JAeiaTh BBIBOJABI IO
pe3ysbTaTaM HcCle0BaHMUs;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NIECKUX BEIWYHH (CPEIHSST CKOPOCTh M YCKOPEHHUE Tela
pH PaBHOYCKOPEHHOM JIBH)KCHUH, YCKOPEHHE CBOOOJIHOTO TMaACHUs, JKECTKOCTh TPYKUHBI,
KO3 (UIIMEHT TPEeHUs CKOJBbXKEHUs, MeXaHudeckass padoTa M MOIIHOCTb, 4acTOTa U IEPHUOJ
KOJIeOaHWH MaTeMaTH4YeCKOTO W TPY)KHHHOTO MAasTHHUKOB, ONTHYECKas CHJa COoOMparomieit
JVH3BI, PAJMOAKTHBHBIA (OH): TIJIAHUPOBATH HW3MEPEHHUs, COOMPATh OSKCIEPUMEHTAIBHYIO
YCTAHOBKY W BBITIOJIHATH U3MEPEHHUS, CIEIys MPEUIOKEHHOW HHCTPYKIIUHY, BEIYUCIISATH 3HAUCHHE
BEJIMYUHBl W aHAJIM3UPOBATH IOJYYCHHBIC PE3yAbTATHl C YYETOM 3aJaHHOH TOTPEIIHOCTH
U3MEPEHUN;

coOroAaTh MpaBuila TEXHUKHU 0€30IaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000PyI0BAHUEM;
pa3nuyaTh OCHOBHBIE IPU3HAKM M3YYEHHBIX (U3MYECKMX MOJEe: MaTepualbHas TOYKa,
a0COJIIOTHO TBEPZIOE TENO, TOUEUYHbII HCTOUHHK CBETA, JIyd, TOHKas JIMH34, IJIaHEeTapHask MOJEIb
aToMa, HyKJIOHHAasl MOJIeJIb aTOMHOT0 51/1pa;

XapaKTepU30BaTh NPUHLUMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOHCTB C
OMopoil Ha MX omMcaHus (B TOM YHUCIE: CIHUAOMETP, JATUUKU IIOJIOKEHUS, PACCTOSHHUS U
YCKOpPEHHUs, pakeTa, 5XOJIOT, OYKH, IEpUCKON, (oToammnapar, ONTUYECKUE CBETOBOJBI,
CIIEKTPOCKON, J03UMETp, KaMepa BuiibCcoHa), MCHONB3ys 3HAHHUA O CBOMCTBAX (U3NYECKUX
ABJICHUH U HEOOXOqUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMaTHYHbIE PHCYHKHM HW3YyYEHHBIX TEXHHYECKUX YCTpPOICTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IIPOLECCOB IPU PELICHUH Yy4eOHO--
IIPAKTUYECKUX 3a]ay, ONTHYECKUE CXEMBI Ul MOCTPOEHUS U300pakeHUI B IUNIOCKOM 3€pKaje U
coOuparoIei JIMH3E,;

IPUBOAUTH NMPUMEPHI (HAXOOUTHh MH(OPMALMIO O MpUMepax) MPaKTUYECKOI0 HCIOJIb30BAHUSA
(bu3nYecKrX 3HaHUH B TIOBCEIHEBHOM XU3HU U1 oOecrieyeHHs 6e3011acHOCTH MPH 00paIeHUH ¢
npubopaMu U TEXHUUYECKUMH YCTPOWCTBAMH, COXPAHEHMs 3/I0pOBbS U COONIOJCHHUS HOPM
HKOJIOTHYECKOTO MTOBE/ICHUS B OKPYKaIOLIEeH Cpee;

OCYLIECTBIIATh MOMCK MHPOpPMALUU (PU3NYECKOTO cozepkaHus B MHTepHEeTe, caMOCTOsTEIbHO
(bopMynupys MOUCKOBBIM 3ampoc, HAXOAUTh IMYTH OINpPENEeNIEHUsI JOCTOBEPHOCTH IOJIy4EHHOMH
nH(pOpMalUK Ha OCHOBE UMEIOLIMXCS 3HAHUN M TOMOJHUTEIbHBIX UICTOYHUKOB,;

UCMOJb30BaTh MpPHU BBINOJHEHWH Y4YeOHBIX 3aJaHUN HAy4YHO--TIOMYJSIPHYIO JIUTEpaTypy
(GU3nYecKOro cojep)KaHus, CIpaBOYHbIE MaTepualibl, pecypchl ceth VIHTepHeT, BIaieTh
npuéMaMi KOHCHEKTHPOBAHUS TeKCTa, MpeoOpazoBaHMs HHGOpMAIMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B APYTYIO.
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TeKymee OLICHUBAHUE NPEAMETHLIX PE3YyJ/IbTATOB

Tekyiiee orleHUBaHUE MPEAMETHBIX PE3YIBTATOB, TO €CTh 3HAHUI M YMEHUN 00y4aromuxcs, MOKET
ObITh KPAaTKOBPEMEHHBIM WJIHM JUIMTEIbHBIM (YpPOK) W HCHOJB30BAaTh pa3iuyHble  (HOPMBI,
MO3BOJISIOIINE ONEPATHBHO OIICHWBATh YCBOCHHE YUEOHOTO MaTepuaia, MPOBOAUTH KOPPEKIHIO
yueOHoro mpouecca. Vicxos U3 COBpEMEHHBIX MPEICTABICHHUH, TEKyIlee OLlEHUBAHUE JIOJKHO OBITH
(bopMUpYIOLINM, T. €. OIEHUBATh WHIMBHIYAIbHBIH IPOTPECC YYCHUKA, Pa3BUBATh €T0 CAMOOICHKY.
qDOpMprIomee OLCHMBAHHEC NOHUMACTCA KaK MPOUECC MOMCKAa W UHTCPIIPETAINN OaHHBIX, KOTOPLIC
YUEHUKH W HMX YYUTEIS WCHOJB3YIOT Ui TOTO, YTOOBI PEIIMTh, KaK IaJeKO OOydJarouiuecs yxe
NPOJBUHYJINCh B CBOCH ydebe, Kyga eme UM HeoOXOAMMO TPOJBHUHYTHCS M KaK CHENaTh 3TO
HaWJIy4IIuM oOpa3om.

dopmupyroliee OlEHUBAaHNE C BBICTPOCHHOM CHCTEMOI CaMOOLEHKU OOy4YaroUIuXcs CTUMYIUPYET
X TO03HABaTEJIbHYI0 AKTUBHOCTb, MOTHUBHUPYET K MW3Y4YEHHMIO IpEAMETa, HAMpaBiseT Y4EOHYIO
NESTeNbHOCTh W IUIAaHMPOBAHHWE, JEMOHCTPUPYET HWHAMBHUAYAJIbHBIM Iporpecc 0Oydaromuxcs.
Temarnuecknii KOHTPOJb TemMaTHYECKMH KOHTPOJIb OCYIIECTBIISICTCS B KOHLE HM3Yy4EHUS TEMBI
(paznena). B 3aBucUMOCTH OT IPUHATOMN y4UTENIeM CUCTEMbI KOHTPOJIbHO-OLEHOYHOU JeATEIbHOCTH
B paMKaxX OJHOW TeMbI (paszena) MOTYT MPOBOJUTHCS HECKOJBKO 67 KOHTPOJIBHBIX MEPOIPHUSATHI
WJTU OJTHA 3a4eTHas padoTa.

HToroBblii KOHTPOJIb

[IpuMepoM H3MEpHUTEIBHBIX MATEPHAJIOB JIJII HMTOTOBOTO KOHTPOJIS B KOHIC KaXJIOTO ToJa
0o0y4eHHsT SIBIIAIOTCS BCEpOCCHMCKME TpoBepouHbie pabotel (BIIP)1 . Bapuwanter BIIP
paspabaTeiBatoTcs B cooTBeTcTBUU ¢ TpeboBaHusiMu PI'OC OO0 u nposepstoT Hanboyiee BaKHBIC
npeaMeTHbIe pe3ynbTaThl. OIHAKO B CHJIy TOTO, YTO Ha HalWCaHUE pabOT OTBOJAUTCS TOJBKO 45
MUHYT, OHU COJIep>KaT HEOOJbIIOE KOJUYECTBO 33JaHUW M HE MOTYT OLEHUBAaTh BECh CIEKTp
IIaHupyeMbIx pe3ynbTaToB. I[losromy wmarepuansr BIIP He MOryr ciyxuTh €IMHCTBEHHBIM
OCHOBAaHMEM [UIsl BBICTABJICHUS! OOYy4arolIMMCS UTOTOBOM OLIEHKH U JOJKHBI paccMaTpUBaThCS B
COBOKYITHOCTH C Pe3y/lbTaTaMU JPYIMX OLIEHOUYHBIX Mpouenyp. Ilpu camoctosrenbHON pa3paboTke
MaTepHUaIoB JAJs UTOTOBOrO KOHTPOJSI HEOOXOJMMO MOMHHUTH, YTO paboTa JOJHKHA 0OecredrBaTh
MOJIHOTY IIPOBEPKHU BCEX TPYII IUIAHUPYEMBIX PE3yJIbTATOB U BKIIIOUATh 3aJlaHUSl HA MaTepuae Bcex
TeM Kypca (pU3MKH, U3y4eHHBIX B JaHHOM Kiacce. O0s3aTeIbHbIMU AJIEMEHTAMU UTOTOBOM PabOThI
JOJKHBI OBITH 3aJaHHsl Ha MPOBEPKY OCBOEHUS MOHATUHWHOrO ammapaTa, YMEHHsI peliath 3a1add,
METO/IOJIOTUYECKUX YMEHHM M 3aJlaHuil  NPaKTUKOOPUEHTHPOBAHHOTO xapakrepa. B  Buay
OTPAaHMYEHHOCTH BPEMEHH Ha MpPOBEJACHHE Pa0OTHI ISl MPOBEPKH SKCIEPUMEHTANbHBIX yYMEHUN
MO>KHO HCHOJIB30BaTh OJIHO-/IBA 33J]aHUSI TEOPETHUUYECKOTO XapakTepa Ha MOHMMAaHUE 0COOCHHOCTEH
U3MEpeHUuN M OMmbITOB. UMTaTenbCKue yYMEHHS MOXKHO MPOBEPSATH OMOCPEIOBAHHO, HCIONb3YsS B
paboTe 3amaHMs C pPA3NMUYHBIMU CHOcOOaMU TpeicTaBlieHUss WHGOpMaluu (CXembl, TaOIHIIbI,
rpaduku, pucynku). KommdecTtBo 3amaHuii B UTOroBOil paboTe MO pa3HbIM TeMaMm (pas3zaenam)
JOJKHO OBITH MPOMOPIHOHATBHO Y4eOHOMY BpPEMEHH, OTBOAMMOMY HAa M3Y4YE€HHE TOW WM WHOU
TeMbl. Pacnpenenenue konudecTBa 3aJaHMil MO TpyHnaM YMEHHMH MOKET BapbUPOBAThCSA B
3aBUCHUMOCTH OT BBIOpaHHBIX (opM 3amaHuil. JKenarenbHO, YTOOBI IJs KaKIOW TPYNIbl YMEHUH B
UTOTOBOM paboTe conepx anuch 3aganus kak 1 [Ipumeps! onrcanuii 1 0Opas3IoB MPOBEPOYHBIX padbOT
no ¢usuke B 7 u 8 kimaccax. — URL: https://fioco.ru/obraztsi- _i_opisanya_vpr 2023 71 pa3audHOro
YPOBHSI CIIOKHOCTH, TaK U TPeOYIOIIUe pa3INvHON CTENEHU CaMOCTOATEIbHOCTH O0YUarOIIUXCS IS
WX  YCIENIHOTO  BBIMOJHEHHs. 3agaHus  0a30BOrO0  ypPOBHS  CJOXHOCTH  TPOBEPSIOT
c(hOpPMUPOBAHHHOCTh 3HAHWI M YMEHUN, KOTOpbIE HEOOXOIMMBI M JOCTATOYHBI JJS YCHEIIHOTO
MPOJIOJKEHHsT M3ydeHus: Kypca ¢usuku. Kak mpaBuiio, 3T0 CTaHAApTHBIE 3a/laHUsl, B KOTOPBIX
oueBHJIeH crocoO yueOHbIX aedcTBUN. CMOCOOHOCTH YCHENIHO CHPAaBISATHCA C TaKOTO poja
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3aJaHUAMHU LEJICHANPaBICHHO (OpPMHUpYETCS U OTpadaTbiBaeTcs B XOJe Y4eOHOro Iporecca co
BceMu oOydarommmucs. 3anaHusi 00jiee BBICOKHX YPOBHEW CII0)KHOCTH IPOBEPSIOT CIOCOOHOCTH
BBIITYCKHMKA OCHOBHOW IIKOJbBI BBINOJHATH TaKue Y4eOHO-TO3HABATEIbHbIE WM Y4eOHO-
NpPaKTUYECKUE 3aJaHus, B KOTOPBIX HET SBHOTO YKa3aHWs Ha CIOCO0 WX BBINOJHEHUS.
OOyuaromuiicsi caM JOJDKEH BBIOpaTh 3TOT cHoco0 M3 Habopa M3BECTHBIX, OCBOCHHBIX B IpoIlecce
u3ydeHus Kypca pus3uku. B HEKOTOPBIX ciaydasx 0OyYarolIUiics TOJDKEH CKOHCTPYHPOBATh CIIOCOO
pereHusi, KOMOMHUPYSI M3BECTHBIE €My CIOCOOBI, MPHBIEKAas 3HAHUS W3 JAPYTHX TPEAMETOB WU
ONMpPAsCh HA HWMEIOLIMKCS KU3HEHHBIA ONbIT. MCHojb30BaHWE 3aJaHUN PA3IUYHOTO YPOBHS
CII0’)KHOCTH TIO3BOJISIET COJIEPKATEIHHO MHTEPIPETHPOBATH YPOBEHB MOJTOTOBKH OOYUYAIOMIMXCS T10
¢u3uke. YcmemHoe BBHIMONHEHHE OOYYalONIMMCS BCEX 33JaHUil 0a30BOTO YPOBHS CIOXKHOCTH
JOJDKHO CBHJIETENBCTBOBATh O JIOCTM)KEHWH MHHUMAIIBHBIX TpeOoBaHMi cTaHmapTta. Paborta s
WUTOTOBOTO KOHTPOJIS IO Pe3yJbTaTaM OCBOEHHS 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOMIETO
oOpa3zoBaHusi pa3pabaTbIBacTCsi Ha OCHOBAaHWUM TeX ke TpeOoBaHuil. Takas pabota MOXKeT
MIPOBOJUTHCS Ul Te€X oOydaroniuxcs, KoTopsle He BbiOpanu OI'D mo ¢usuke A1 rocyaapcTBEHHOM
WTOTOBOM arTecTanuu. B MpuioXeHnn MpHUBENeH MpUMeEp BO3MOXKHON paOOTHI JUIsl aTTECTAIMU TIO
WUTOTaM OCBOCHHUSI 00pa30BaTEIHLHOM MPOTPaMMBI TI0 (PU3UKE OCHOBHOTO 00IIIETO 00pa30BaHuUs
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9 KJIACC

KoanuecTBo yacoB
JuekTpoHHbIe (IU(]POBLIE) 00pa3oBaTe/bHbIE
\e n/m HaumenoBanue pasiesioB ¥ TeM NPOrpaMMbl Kontpoasn | Tpaxrmaec
Bceero pecypchl
ble padoThI KHe padoThl
Pasznen 1. Mexanu4ueckue siBJeHHUs
1.1 MexaHHUECKOE ABWKEHHE U CITOCOOBI €r0 OIUCAHUS 10 1 Bbub6mmoreka ITOK https://m.edsoo.ru/7f41a4a6
1.2 Bsaumopeiictaue Ten 20 1 3 Bbu6nuoreka IIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHCHHSI 10 3 bubnunoteka ITOK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Paznen 2. Mexanu4yeckue Kojae0aHus U BOJHbI
2.1 Mexannueckue Koyedanus 7 3 Bu6nuoreka ITOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKue BOJIHBI. 3BYK 8 1 3 bubanoreka [IOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DjeKTPOMATHUTHOE 110J1€ U 3JeKTPOMATHUTHBIE BOJHBI
3.1 ‘ DJIEKTPOMATHUTHOE TTOJIC U JJIEKTPOMATHUTHBIC BOJTHBI 6 2 bubmmoteka ITOK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pasnen 4. CBeToBbIE SIBJIEHUS
4.1 3aKOHBI pacIPOCTPAHEHHS CBETA 6 2 bubmmoteka ITOK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 bubmmoteka I{OK https://m.edsoo.ru/7f41a4a6
43 PasnioxeHne 6eoro CBeTa B CIIEKTP 3 2 Bbu6nuoreka ITOK https://m.edsoo.ru/7f41a4a6
HUroro no pazpery 15
Pa3nen 5. KBanroBble sIBJIeHUSA
5.1 VcryckaHue ¥ TIOTJIONIEHHE CBETa aTOMOM 4 1 bubnunorexa IIOK https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHure aTOMHOTO sIpa 6 1 bubnnorexa IIOK https://m.edsoo.ru/7f41a4a6
5.3 SInepHBIC peakiuu 7 1 1 bubnunorexa ITOK https://m.edsoo.ru/7f41a4a6
HWroro no paznery 17
Pa3nes 6. IToBTOpUTEIbHO-0000 1A LM MOTYJIb
6.1 HOB;?E séme n 0Gobiuenne conepanus kypea pusiki 3a 7-9 9 2 Bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
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Hroro no pazgeny

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27
9 KVIACC
KonngecTBo yacos
K Ilpakr Hara DJIeKTPOHHBbIE NH(pPOBLIE
Ne n/m Tema ypoka OHTp ek usyde oOpa3oBarte/ibHbIE
Bceero OJIbHbIE ue st pecypet
padoTsI padot
bl
1 MexaHn4eckoe IBWXKeHne. MaTepuaibHas TOUKa 1
bubaunoreka [JOK
2 Cucrema orcuera. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABUKCHUS 1 https://m.edsoo.ru/ff0ad474
. bubnunoreka [JOK
3 PaBHOMepHOE MPSIMOJIMHEHHOE IBUKEHHE 1 https://m.edsoo.ru/ff0ad19a
4 Hepasnomepnoe npsimonuueitnoe nmxenue. Cpeasss u 1
MT'HOBEHHAs! CKOPOCTb
. bubanoreka [JOK
5 [IpsimonuHeHOe paBHOYCKOPEHHOE IBIKEHUE. Y CKOpeHHE 1 https://m.edsoo.ru/ff0adsd4
6 CxopocTh NPSIMOIMHEHHOTO PaBHOYCKOPEHHOTO IBIKCHHS. 1
I'paduk ckopoctu
7 JlabopaTopHas pabota "OnpeneneHne YCKOpEHHs Tela Mmpu 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JIBMKEHHH 110 HAKIOHHOM IIOCKOCTH" https://m.edsoo.ru/ff0adbl18
8 Csoboanoe nagenue tei. OnprTel Ianmies 1
9 PaBHOMEpHOE ABM>XKEHUE N0 OKpY)HOCTH. [lepuon u yacrora 1 bubnuorexa [JOK
obparnenus. JInHeiHast U yriioBast CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LenTpocTpeMuTeIbHOE YCKOPEHHE 1
11 [lepBrrit 3akon Herotona. BexTop cumbt 1 BHG# tptlgge;;(r?] E(?;?O ru/Ff0ae612
12 Bropoii 3akoH HetoTona. PaBHonelicTBytomas crna 1 BHG# {tlgze;;(:rl] ](_aldoslcfo ru/ff0ae72a
13 Tperuii 3axon Hetorona. Cyreprio3uius Cui 1 BH6;11 tptlgze/;c;rl] ](_aldoslcfo ru/Ff0ae982
14 Pemrenue 3ama4 Ha npuMeHeHne 3akoHOB HproTOHA 1 Bubmorexa HOK

https://m.edsoo.ru/ff0aeb6c
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bubanorexa [JOK

15 Cuna ynpyroctu. 3akou I'yka https://m.edso0.ru/ff0aeca2
16 Pemenne 3amad no reme «Cuiia ynpyroctu»
17 JlabopaTopHas padora «OnpeneneHne >KeCTKOCTH P YXHHBDY BH6:1I HOT_eKa LIOK
ttps://m.edsoo.ru/ff0aee28
bubnmnorexa [TOK
18 Cura Tpenns https://m .LeIdsoo.ru/fanf738
19 Pemrenue 3anay mo teme «Cuia TpeHUSD BH6HHOT_eKa HOK
https://m.edsoo.ru/ff0afa26
20 Jlabopatopnas pabora "Omnpenenenrie ko3dduinenta TpeHus BI/I6J‘II/IOT.eKa I[HOK
CKOJIbXKeHUs" https://m.edsoo.ru/ff0af8be
21 Pemenue 3anau no teme "3akons! Hetorona. Cuina ynpyrocTu. bubaunoreka [JOK
Cuna tpenust" https://m.edsoo.ru/ff0afb8e
29 Cuna TSHKeCTH M 3aKOH BCEeMHUPHOTO TATOTEHUS. Y CKOpeHue Bubmuoreka [TOK
CBOOOHOTO MACHUSI https://m.edsoo.ru/ff0af044
23 Ypok-koHpepeHuus "J[BukeHne Ten BOKPYr IpaBUTAIIMOHHOTO
nienrpa (ComHeuHast cucreMa). [amakTuku"
24 Pemenue 3amad no teme "Cuina TSHXKECTH M 3aKOH BCEMUPHOTO bubnunoreka IJOK
TAroTeHus" https://m.edsoo.ru/ff0af5f8
25 INepBas xkocMuyeckast CKOpocTb. HeBecoMocTs U neperpy3ku BH6;]I HOT,eKa LIOK
ttps://m.edsoo.ru/ff0af33c
2% PaBHOBecue MaTepuanbHON TOYKH. AOCOIIOTHO TBEPIOE TEIO. bubnuoreka IJOK
PaBHOBecHe TBEPIOTO TeJa C 3aKPEIUIEHHONW OChIO BpAIICHHS https://m.edsoo.ru/ff0afe36
27 MowmenT cuibl. LleHTp TshxecTn
28 Pemenue 3ama4d no reme "MomeHT cuiibl. LleHTp TspkecTn" EH6I{]I 333;(% E;golru /F0b02b4
29 [oaroroBka kK KOHTPOJIBHOM padoTe o Teme "MexaHudeckoe bubnunoreka [JOK
IBWKEHHE. B3aumonelicteue ten" https://m.edsoo.ru/ff0b0408
30 KontponsHas padora no reme "MexaHHm4decKoe IBHKECHHUE. bubnuoreka I[JOK
Bsanmopeiicraue ten" https://m.edsoo.ru/ff0b06ec
31 Nmmynse Tena. VIMimyase cuimbl. 3aKOH COXpaHEHUS HMITYIIbCA. bubnuoreka I[JOK
VYrpyroe u HEYIPYroe B3aMMOICHCTBHE https://m.edsoo.ru/ffOb07fa
32 Peenue 3aa4 1o reme "3aKOH COXpaHEHHUS UMITYIIbca" BH6HHOT_eKa LIOK
https://m.edsoo.ru/ff0b096c
33 Ypok-koH(pepeHiws "PeakTHBHOE IBIKEHUE B IPUPOIC U

TeXHUKe"
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bubanorexa [JOK

34 Mexanmnueckas paboTa U MOIITHOCTh 1 hitps://m.edsoo.ru/f0b0ag4
35 Pabota cribl TSHKECTH, CHIIBI YIPYTOCTU M CHIIBI TPEHUS 1 bubmorexca IOK
’ https://m.edsoo.ru/ff0b0db8
JlabopatopHas pabora «OmnpeneneHue paboThl CHIIBI TPSHUS TIPU
36 PaBHOMEPHOM JIBI)KEHHH TeJla 0 TOPU30HTAILHOM 1
TIOBEPXHOCTH»
37 CBs13b dHepruu 1 pabotsl. [loTeHnnansHas YHeprus 1
38 Kunernueckas sneprus. Teopema 0 KHHETHUECKOI SHEPTHH 1 bubmorexa [IOK
) https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHUS SHEPTUU B MEXaHUKE 1
40 JlabopatopHas pabota «/3ydyeHue 3aKOHA COXPAHECHHUS 1 Bubmuoreka [TOK
SHEPTUI https://m.edsoo.ru/ff0b12fe
41 KonebarensHoe IBIKEHUE U €T0 XapaKTEePUCTHKU 1 bubmorexa HOK
https://m.edsoo.ru/ff0b1858
bubaunoreka [JOK
42 3aryxatomue konedanus. BeiHykaeHHble konebanus. PezonaHc 1 https://m.eds0o.ru/f0b20f0
43 MaTeMaTH4ecKuii U IPYKUHHBIA MasSTHUKH 1
Ypok-uccienoBanue «3aBUCUMOCTD ITepHojia KoleObaHui OT bubanoreka [JOK
44 1 )
YKECTKOCTH TPY)KUHBI M MacChl TPy3a» https://m.edsoo.ru/ff0b197a
45 [peBpalieHue SHEPTUU PU MEXAHUIECKUX KOJICOaAHHSIX 1
16 JlabopaTopHast pabora «OnpeneneHne 4acToThl ¥ MepHoia 1 bubnuorexa [JOK
KOJIeOaHMI MIPYKUHHOTO MasTHHKA) https://m.edsoo.ru/ffOblaec
JlabopaTopHast pabota «IIpoBepka HE3aBHCUMOCTH MEPHOA bubnuorexa [JOK
47 ” 1 :
KoJe0aHuil rpy3a, MOABEIICHHOTO K HUTH, OT MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
48 Mexanndeckue BojaHbl. CBONWCTBA MEXaHUYECKUX BOJIH. 1 bubanoreka [JOK
IIpomosbHEIE U MTOTIEPEYHBIE BOTHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepeHnus "MexaHHUIecKre BOIHBI B TBEPIOM Telle. 1
Ceticmuueckre BOTHBI"
50 3Byk. PacnpocTpanenne u oTpakxeHue 3ByKa 1
51 VYpok-uccnenoBanue "HabmoieHrne 3aBUCHMOCTH BBICOThI 3ByKa 1
OT 9acTOTHI"
52 I'pOMKOCTB 3ByKa M BBICOTAa TOHA. AKYCTHYECKHI PE30HAHC 1
53 Ypok-koH(bepeHtys "V IpTpa3ByK U HHPPA3BYK B MIPUPOAE U 1 Bubmmoreka [IOK
TexHHKe" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka K KOHTPOIBHOM padoTe 1Mo Teme "3aKoHbBI 1 Bubmmoreka [IOK
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coxpaHeHUsI. MeXxaHn4ecKue KoaeOaHus U BOJTHEI"

https://m.edsoo.ru/ff0b25f0

KontponsHas padora 1o reme "3akoHBI COXpaHCHUS.

5 MexaHHUYecKHe KOIeOaHUs U BOJHEI"
56 DNEKTPOMArHUTHOE MOJIE. DJIEKTPOMArHUTHBIC BOJHBI bubmmorexa [IOK
P ) P https://m.edsoo.ru/ff0b2abe
57 CBolicTBa DJIEKTPOMATHUTHBIX BOJIH
VYpok-koHnpepenuus "lkana 31eKTpOMarHuTHBIX BOJH.
58 P I/Icnon(blie,gBaII{IHe DIIEK OMaFHI;fHLIX BOJIH JUUI1 COTOBOM Bubmzotexa LIOK
" P https://m.edsoo.ru/ff0b2fe6
CBSI3U
VYpok-uccnenoBanue "M3ydeHne CBONCTB 3JIEKTPOMarHUTHBIX Bubmuoreka [TOK
59 " .
BOJIH C TIOMOIIIBI0 MOOHMIIBHOTO Tene(oHa https://m.edsoo.ru/ff0b2c6c
60 Penrenue 3a1a4 Ha onpeielieHUE YaCTOTHI U JUTHHBI
9JIEKTPOMArHUTHOW BOJIHBI
61 DnexkTpoMarHuTHas npupoja csera. CKkopocTh cBetra. BonmHoOBBIE Bubmuoreka [TOK
CBOWCTBa CBETa https://m.edsoo.ru/ff0b31d0
62 Hcrounuku ceera. [IpsmomnnHeiiHOe pacipocTpaHeHHE CBETA. bubnunoreka [JOK
3armenus Conaua u JIyHbI https://m.edsoo.ru/ff0b3658
63 3akoH oTpaxkeHHUs cBera. 3epkana. Permenue 3amaq Ha bubnunoreka IJOK
MPUMEHEHHE 3aKOHA OTPasKCHHS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomienue cBera. 3aKOH NPEIOMIICHHS CBETA bubmorexa HOK
P ) P https://m.edsoo.ru/ff0b3aea
ITonHOE BHYTpEeHHEE OTpaxkeHHue cBeTa. Mcnonb3oBanue
65 HonHorlela)H eHHI;:I;o OTpa)KeHHsI B ONTHYECKUX bubmorexa HOK
yip P https://m.edsoo.ru/ff0b3c5c
CBETOBOJIAX
JlabopaTopHas pabota "VccienoBanue 3aBUCUMOCTH yriia
66 MIPEJIOMJICHHSI CBETOBOT'O Jyda OT yIJla MajieHHs Ha FPaHuIe
"Bo3ayx-cTexio""
67 Ypok-konpepennus "Mcnoiap30BaHUe TOTHOTO BHYTPEHHETO
OTPa)KEHHS: CBETOBOJIBI, OITUKOBOJIOKOHHAS CBSI3b"
bubanorexka [JOK
68 JIunzel. OnTryecKkasi Cuiia JINH3bI
https://m.edsoo.ru/ff0b3f2c
69 IMocTpoeHue U300paXKeHui B TMH3aX Bubmuotera OK
P P https://m.edsoo.ru/ff0b444a
Jlabopartopnas pabora "OmnpeneneHre (HOKYCHOTO paCCTOSHUS U Bubmoreka [IOK
70 = T n .
ONTHYECKOM CHITBI COOMPAIOIIIEH JIHH3BI https://m.edsoo.ru/ff0b4206
Bubmmoreka [IOK
71 Ypok-koHpepermus "Onrudeckne TMH30BbIE TPHOOPHT" 1

https://m.edsoo.ru/ff0c0a7e
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bubanorexa [JOK

72 I'na3 xak ontuyeckas cucreMa. 3peHue 1 https:/m.edso0.ru/ff0b4684
73 Ypok-konpepenuus "Jlepexrsr 3penust. Kak coxpanuts 3penune” 1
74 Paznoxxenne Genoro cBera B criekTp. OnbITel HproToHA. 1 bubnmnorexa [TOK
Crio)xeHne CIIeKTPpaIbHbIX 1BETOB. Jlucmepcus cBeta https://m.edsoo.ru/ff0c0f4c
75| ety moenpmro tera mpenveron o1 Bubmiorexa LIOK
" https://m.edsoo.ru/ff0cOe2a
HaOJIIOICHUH Yepe3 LIBETOBbIE (DHILTPHI
76 Ypok-npaktukym "BoiHOBBIE CBOWMCTBA CBETA: AUCIIEPCHSI, 1
uHTepdepeHuys u auppakuus”
bubaunoreka [JOK
77 Omneitel Pesepdopaa u manerapHast Mozienb aToMa 1 hitps://m.edsoo.ru/f0c12a8
78 [MTocrynater bopa. Monens aroma bopa 1
79 Hcmyckanue 1 norjioieHue ceera aroMoM. KBaHTBI. 1 bubnuoteka LIOK
JluHeiuaTele CIEKTPHI https://m.edsoo.ru/ff0c144c
80 VYpok-npaktukym "HabmroieHue crieKTpoB ucnyckanus'" 1 bubmnorexa [IOK
https://m.edsoo.ru/ff0c1550
81 PaanoakTHBHOCTH U €€ BUIIBI 1 bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
bubanoreka [JOK
82 Crpoenue atoMHoro sipa. Hyknonnas mopens 1 https://m.edsoo.ru/foc18ac
bubanoreka [JOK
83 PaauoaktuBHbIE NpeBpatienust. M30Tors 1 https://m.edsoo.ru/f0clald
84 Pemrenue 3amad no teme: "PannoakTUBHBIE peBpaleHus " 1 Bubmzorexa LIOK
) https://m.edsoo.ru/ff0clb4a
85 [eprox nonmypacnana 1
86 Ypok-koHpepeHnus "PaauoakTHBHbIE U3Ty4EHUS B TIPUPOJIE, 1 bubnunoreka [JOK
MEIULUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 Snepubie peakunu. 3aKOHBI COXPAaHEHUS 3aPSII0BOTO H 1 bubnuoreka [JOK
MaccOBOI'0 YHCeI https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBsA3U aTOMHbBIX siiep. CBs3b MACChl U SHEPTUH 1 Bubmorera HOK
) https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amay no teme "Snepusie peakiuu” 1
9 Peakiun cuHTe3a 1 AeneHus siuep. Vcrounnku saepran CoiHIa 1 bubamorexa [JOK
1 388371 https://m.edsoo.ru/ff0c1e88
91 Ypok-kondepermus "SAnepHas sHepreTuka. JeicTBus 1
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PAANOAKTUBHBIX I/IBJIy'IeHI/Iﬁ Ha JKMBBIC OpI‘aHI/I?)MI)I"

[MoxaroroBka k KOHTPOIBHOM paboTe O TEME

bubaunorexa [JOK

92 &zziﬁgzﬁa;:;(::;:”none. 3JIeKTpOMarHUTHBIE BOJTHBI. 1 https://m.eds00.ru/f0c223¢
93 KonrponbHas pabora 1o teme "IJIEKTPOMarHUTHOE TIOJIE. 1

OnexTpoMarHuTHele BoHbl. KBaHTOBEIE ABNIEHHS"
94 [ToBTopenue, ob6o0meHne. JlaboparopHsie paboTHI IO KYpCy 1 1 bubnmnoreka [TOK

"Bsaumoneiicreue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTopenue, obo0IeHne. PerieHne pacueTHbIX U 1 bubaunoreka [JOK

KaueCTBEHHBIX 3334 1o TeMe "TemioBble mpoiecch” https://m.edsoo.ru/ff0c2572
9% [ToBTopenue, obo0IIeHNe. PerieHne pacueTHbIX U 1 bubaunorexa [JOK

KadecTBeHHbIX 3a71a4 1o Teme "KII/I TemioBeix ABuraresneii'” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpeHue, oboOmeHne. Pelenne pacyeTHbIX 1 1 bubnunoreka [JOK

KayecTBeHHBIX 3a1a4 1o Teme "KIIJI anexrpoycraHoBoK" https://m.edsoo.ru/ff0c2b30
98 [ToBTOpenue, obobmeHue. JlabopaTopHbie pabOTHI 110 KypCy 1 1 bubaunoreka [JOK

"CBeToBBIC sIBIICHHS" https://m.edsoo.ru/ff0c2c52
99 ITosTOpenue, 0600mcHNE. PaboTa ¢ TekcTamu 1Mo TeMe ""3aKOHbBI 1 bubaunoreka [JOK

COXpaHEHHS B MEXaHHUKE" https://m.edsoo.ru/ff0c2d6a
100 [oBTopenue, obobIIeHne. Pabora ¢ Tekcramu 1o Teme 1 bubnuoreka IJOK

"Kosnebanust 1 BOIHbI" https://m.edsoo.ru/ff0c2e82
101 [oBTopenue, obobIIeHne. Pabora ¢ Tekcramu 1o Teme 1 bubnuoreka I[JOK

"CBeroBbic sBJICHHUS" https://m.edsoo.ru/ff0c3044
102 [oBTopenue, obodIIeHne. PaboTa ¢ TekcTamu 1o Teme 1

"KBanToBas u sinepHas puzuka
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 27
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