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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImMy TNpernojaBaHus y4eOHOTO
npeaMera «PU3ukay.
Conmepxanne  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKKA Ha
JeATeNbHOCTHON OocHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K ™IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHMsl.
®u3uKa SBISETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEIMETOB,
MTOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
Ouonorueil, actrpoHomueil U usnueckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT Haubosiee sicHble oOpa3lbl NMPUMEHEHHs HAydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOTy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OpHa u3 TIaBHBIX 337a4 (U3NYECKOro oOpa3oBaHUs B CTPYKType oO0Imiero oopazoBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTHM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpENAIoyiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOLIIMMH €CTECTBEHHO-HAyYHYIO0 TPAMOTHOCTD:
® HayyHO OOBSCHSTDH SIBICHUS;
® OLIEHUBATh U MOHUMATh 0COOEHHOCTH HAYYHOTO UCCIIEOBAHUS;
® UHTEPNPETUPOBATh JAHHBIE W MCIHOJb30BaTh HAy4HbIE JOKA3aTesIbCTBA IS
MOJIY4E€HHS BBIBOJOB.
Henu u3yueHus (U3NKUA Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS ONIPEICIICHbI B
Konuenuuu npenogaBanus yueOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peamu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE IMPOTPaMMBl,
yTBepKI€HHON pemeHueM Kosuterun MunuctepctBa mpocsemieHus Poccuiickoit @enepaunun
(mportokomn ot 3 nekabpst 2019 r. Ne [1IK-48H).
Heaun n3yyeHus GpuU3nKu:
e npuoOpeTeHHe HHTepeca M CTpeMJeHHS oOydalluxcs K HAyYHOMY HW3YYECHHUIO
MIPUPO/IbI, PA3BUTHE UX UHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHUH O HAyYHOM MeETOJle¢ TMO3HaHUA H (OPMUPOBAHUE
HCCIIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3yJibTaTa M3YUyeHHS! OCHOB CTPOCHMS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKHY;

e (opMupoBaHHE MPEACTABICHUNA O PO (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeATeNbHOCTH, CBSA3aHHOM C (PM3MKOH, MOATOTOBKA K AajbHEUIIEMy OOy4EHUIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne STHX Iefedl mporpamMmbl Mo (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00eCHIeUnBaCTCS PELICHUEM CIICAYIOIINX 3a1a4:



e npuoOpereHHEe 3HAHMKA O JAUCKPETHOM CTPOEHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHHEe YMEHHH ONUCHIBaTh U  OOBICHATH (PU3MUYECKHE SBJICHUS C
WCIIOJIb30BAHMEM TTOJTyYCHHBIX 3HAHUI;

® OCBOGHHE METOJIOB pEUICHHS NPOCTEHIINX Ppacu€THBIX 3a/Ja4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOIETICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPHUMEHTAIBHBIC HWCCIEAOBAHHS C HCIOJIH30BAHUEM
M3MEPHUTEIBHBIX PUOOPOB;

® OCBOCHHE MPUEMOB paboThl ¢ WHpOpMaIUel (PU3NUECKOTO COAepkKaHUs, BKIIOYAs
WHOOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3WKH, aHaIW3 M KPUTHYECKOE
OlleHMBaHME UH(OpPMaLIUY;

® 3HAKOMCTBO CO cepamu MpoPeCCUHOHATHHON JACATEIHHOCTH, CBA3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKECHHUAX (PU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIN ypOBEHB) HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
oTBoauTCS B 9 Kitacce — 102 gaca (3 yaca B HEJENO).

[Ipennaraemsiii B mporpamme 1o Gpu3uKe rnepeueHb J1adopaTOpHBIX paboT U OMBITOB HOCUT
pEeKOMEHAATENbHBIA XapaKTep, YYUTENb JejaeT BbIOOp MpOBeNeHUs JabOpaTOpHBIX paboT H
OTIBITOB C YYETOM MHIUBUIYAIbHBIX 0COOEHHOCTEN 00yJaromuXcsl, CIUCKa SKCIIEPUMEHTAIbHBIX
3aJJaHUH, IIpeAIaraeMbIX B paMKax OCHOBHOTI'O FOCYJapCTBEHHOI'O 3K3aMeHa 10 (U3UKE.

COJEP)KAHUE OBYYEHUA
9 KJIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBukeHHE. MarepuanpHas Touka. Cucrema otcu€ra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KEHMs. PaBHOMepHOe mnpsMoJuHeHHoe aABwxkeHue. HepaBHomepHoe
npsAMOJIMHENHOE JBWKeHHe. CpeaHsss U MIHOBEHHAas CKOPOCTh Teja NP HEPABHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE npsiMosInHeHOe aBuxkeHne. CBo6ogHOoe maeHue. OnbIThI
lanumnes.

PaBHOMepHOE ABIKeHUE MO OKpyKHOCTH. Ilepuoa m dactora oOpamenus. Jluneitnas u
yIi0Bas CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

[TepBriit 3akoH HproTona. Bropoii 3akon Herotona. Tpetuii 3akon Hprorona. [lpunumn
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHUS CKOJIBKEHMsS, CUila TPEHHS
IIOKOS, APYTUE BUIBI TPEHUSL.

Cuna TsOHKECTM W 3aKOH BCEMHUPHOTO TITOTEHHs. YCKOpEHHE CBOOOJHOTO TMaaeHHUs.
JIBwxenne mmaHer Bokpyr Connua. IlepBas kocmuueckas ckopocte. HeBecomocTs u
MIEPErPYy3KHU.

PaBHOBecue MarepuanbHO TOUKH. AOCOMOTHO TBEPI0E Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenue umnynbca. Mmnynbc cunbl. 3aKOH COXpaHEHHUs MUMITYJbCa.
PeaktuBHOE nBHXKEHUE.



Mexanndeckass pabota U MOIIHOCTh. PaboTa cui TshkecTH, ympyroctw, TpeHusi. Cs3b
sHepruu U pabotel. lloTeHuManbHas SHEpPrus Tena, MOTHATOTO HAJA TMOBEPXHOCTHIO 3EMIIH.

IToreHumanpHas 3Heprus c:xatod npyxuHbl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HaGmroneHne MEXaHHYECKOTO ABMIKCHHMS TENa OTHOCHTEIBHO PAa3HBIX TEN OTCYETA.

2. CpaBHeHHE ITyTeH U TPAEKTOPUI JBIDKEHHUS OHOT'O M TOT'O XK€ Tella OTHOCHTENBHO Pa3HBIX TeJl OTCUETa.

3. HM3MepeHue CKOPOCTH U YCKOPECHUSI IPSIMOIMHEHHOTO JIBHKCHHUSL.

4. HWccnemoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBMKCHUSL.

5. HaGmonenue ABMXKEHUS Tela 10 OKPYKHOCTH.

6. HaOmromeHne MeXaHMYECKHX SBIICHHWH, MPOUCXOAAIIMX B cucTeMe orcuéra «Temexka» mpu e€
PaBHOMEPHOM M YCKOPCHHOM JIBHYKEHUH OTHOCHUTEIILHO KaOWHETa (PU3HKH.

7. 3aBHCHMOCTH YCKOPEHHS TeJla OT MACChI TeJla U JISHCTBYIOIIEH Ha HEro CHIIBI.

8. Halmonenue paBeHCTBa CHJI IPH B3aUMOJICHCTBUH TEI.

9. U3MeHeHue Beca Tena MPU YCKOPESHHOM JIBIKCHHH.

10. Tlepenaya umMynabca MU B3aUMOJICHCTBHH TEIT.

11. TIpeoOpa3oBaHMs SHEPTHHU MPU B3AUMOCHCTBUH TEIl.

12. CoxpaHeHHe UMITy/IbCa MPHU HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHue UMITyJIbca MPHU a0COIIOTHO YIPYrOM B3aMMOJICHCTBUH.

14. HabmtoneHue peakKTUBHOTO JIBHKECHUSL.

15. CoxpaHeHHne MeXaHU4ECKOI SHEPrHH NPU CBOOOIHOM MaJICHNH.

16. CoxpaHeHHe MEXaHUYECKOM SHEPIHH TP JBIDKEHUH Teja MO ASHCTBUEM MPYXKHHBIL

Jlabopamopnwie pabomel u onvimel.

1. KoHcTpyupoBaHHMe TpakTa Ui pa3roHa M JAbHEHIEro pPaBHOMEPHOTO JABIDKSHUS INapuKa WITH
TEJIeXKKH.

2. Ompenenenne CpelIHEH CKOPOCTH CKOJBXKEHHA Opycka WIM [IBIDKGHHMS ILIapHKa [0 HAKIOHHOM
IJIOCKOCTH.

3. Ompenenenne yCKOpeHUs Tejla IPH PaBHOYCKOPEHHOM JABM)KEHHH 110 HAKIIOHHOH IIIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTU IIyTH OT BPEMEHM IIPH PaBHOYCKOPCHHOM JABIDKCHUHM 0O€3 HadalbHOM
CKOpOCTH.

5. IIpoBepka TMIIOTE3bI: €CIIM IPU PaBHOYCKOPEHHOM JBM)KEHHH 0€3 Ha4aJIbHOH CKOPOCTH IIyTH OTHOCSTCS
Kak psi HeU€THBIX YHCeN, TO COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHH OANHAKOBBL.

6. HccuenoBanue 3aBUCHMOCTH CHIIBI TPEHUSI CKOJIBKEHHUSI OT CHIIBI HOPMAJIbHOTO TaBJICHUS.

7. Onpenenenne ko3 dUIMEHTa TPEHUS CKOIIBKEHHUSI.

8. Ompenernenne >x€CTKOCTH NPYKHUHBL.

9. Omnpenenenne pabOTBl CHIBI TPEHHS MPU PABHOMEPHOM [BIDKCHHM TeJla MO TOPH30HTAJIBHOMN
TIOBEPXHOCTH.

10. Omnpenenenue paGOTHI CHIIBI YIPYTOCTH IIPH IOABEME Ipy3a C HCIIONBb30BAHHEM HEMOABIKHOTO H
MOIBIKHOIO OJIOKOB.

11. M3yueHue 3aKOHA COXpaHEHHS SHEPIHH.

Pazgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHCTHKW KOJEOaHWM: IMEpPHOJ, 4acToTa,
amMIuityna. MaTtemMatuueckuid M NPYXKUHHBIA MaaTHUKUA. [IpeBpaienue sHepruu Mnpu
K0JIeOATEeIbHOM JBHKCHHH.

3aryxaromue konebanus. BeiHykneHHbie kKoneOanus. Pesonanc. Mexanndyeckie BOJHBI.
CaoiicTBa MexaHnueckux BoJH. [IpogoabHbIe U onepeyHble BOJIHBL. J[JIMHA BOJTHBI U CKOPOCTh
e€ pacrpocTpaHeHusl. MexaHuueckre BOJIHBI B TBEPIOM TeJ€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BhicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk U yabTpa3ByK.

Hemoncmpayuu.

arwdE

HabGmonenue konebannii Tes mox AEHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
HaGmonenue konebannii rpy3a Ha HUTH M Ha MIPYXKHHE.

HaOmonenue BEIHYXICHHBIX KoJleOaHWUN M pe30HAHCA.

PacnipocTpanenne npooabHBIX U TOMEPEYHBIX BOJIH (Ha MOZIEIHN).
HaOGmonenue 3aBHCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.



6. AxycTuueckmii pe3oHaHC.

Jlabopamopusvie padbomot u onvimel.
Or[pez[eneHI/Ie YaCTOThI U TI€pruoaa KoJie0aHuii MaTeMaTHYECKOI O MasTHHKA.
Or[pez[eneHI/Ie YaCTOThI U TI€pruoaa KoJebaHui MPYKUHHOI'O MadgTHUKA.
I/ICCHCZ[OBaHI/Ie 3aBUCHUMOCTH II€pUoga KojebaHuit MOABCIICHHOI'O K HUTHU I'py3a OT JJIMHbI HUTH.
HccnenoBanne 3aBUCMMOCTH IIEpHO/Ia KOIEOaHUH MPYKHHHOTO MasiTHAKA OT MaccChl Tpy3a.
HpOBepKa HE3aBUCUMOCTHU IEpHUOJa KoJeOaHui rpysa, noABCIICHHOI'0 K HUTH, OT MAacCChI Ipy3a.
OHHTH, JACMOHCTPHUPYIOIIUEC 3aBUCUMOCTD II€pUOaa KoJeOaHui MPYXUHHOI'O MajdTHUKaA OT MACChI I'py3a
U XKECTKOCTU NPY’KHUHBI.
7. V3mepenune yckopeHHs: CBOOOTHOTO MaCHHUSI.
Paznes 10. DinekTpoMardHuTHoOe 10J1e M 3JIeKTPOMATHUTHbIE BOJIHBI.
DNeKTpOMarHUTHOE ToJie. DJIEKTPOMarHuTHble BOJHBL. CBONCTBA 3JIEKTPOMArHUTHBIX
poJH. [IIxana OJICKTPOMArHMTHBIX BOJIH. Wcnonp3oBanne QJICKTPOMArHuTHBIX BOJIH IJIA COTOBOM

CBsI3H.

ok wNE

DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.
1. CsoiictBa OJICKTPOMAIrHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBa CBeTa.

Jlabopamopnwie pabomel u onvimel.

1. l3ydeHue CBOICTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO MOOMIBHOIO TenedoHa.

Pa3znen 11. CBeTOBbBIE AABJICHUS.

JlyaeBas mozens cBera. Mcrounuku cera. lIpsMosMHEiHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connna u Jlynsl. Otpaxkenue cBeta. [Inmockoe 3epkano. 3aKOH OTpakKeHHsI CBETA.

[Ipenomiienne cBera. 3akoH npenaomieHus cBeTa. [loHOe BHYTpeHHEe OTpa)keHUE CBETA.
Hcnonb30BaHNe NOJHOTO BHYTPEHHETO OTPaXKEHHs B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon nyuedr B nuH3e. OmnTmueckas cuctema ¢oToammapara, MHUKPOCKOTA H
Teneckomna. ['1a3 kak onTudeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.

Paznoxxenue 6enoro ceeta B cnektp. OnbiTel HetoToHa. CrioskeHHE CIEKTPAIbHBIX I[BETOB.
JHucnepcus cBera.

Jemoncmpayuu.

[IpssMonuHeitHOE pacIpOCTpaHEHHE CBETA.

OtpaxxeHue cBeTa.

[Nomy4enne n300pa>keH B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKajax.
[Ipenomnenue ceera.

OnTuveckuil CBETOBOJ.

Xon ry4eit B cOOMparoIIei JHH3E.

Xon ay4eil B pacceuBaroLIEH JIMH3E.

[omy4yenne n300pakxeHU C TOMOIIBIO JIUH3.

[puHnmn nefictBus poToamnmapaTa, MUKPOCKOIIA H TEIECKONA.

10 Mogens riasa.

11. PasnoxxeHue Oenoro ceera B CIIEKTP.

12. Tlonmy4enue 6eJI0ro CBETa MPH CIOKSHUU CBETA PA3HBIX [[BETOB.
Jlabopamopusie pabomot u onvimol.

1. HccrnenoBaHue 3aBUCHMOCTH yIJla OTPayKEHHsI CBETOBOTr'O JIy4a OT yrila MaJeHHsI.
2. H3ydeHue XapaKTEepUCTHK H300pakeHUS MPeIMeTa B IIOCKOM 3epKalle.

3. MHccnenoBanue 3aBHCHMOCTH yIjla IPENOMIICHHS CBETOBOTO Jyda OT YIVIa ITaJCHUS Ha TpaHULe
«BO3IyX—CTEKIION.

[Nomy4uenne n300pakxeHUH C TOMOIIBIO0 COOMPAIONICH JTHH3HI.

Omnpenenenue GpOKyCHOTO pacCTOSIHUSI M ONTUYECKOMN CHIIBI COOMPAIOIIEH JIMH3HI.
OmBITHI IO Pa3JIOKEHUIO OETIOro CBETa B CHEKTP.

OmBITHI IO BOCTIPHSATHIO 1[BETA MPEIMETOB IPH NX HAOJIOZEHUN Yepe3 IIBETOBbIC (PHIBTPEI.

Pa3z(e.11 12. KBaHTOBBIE AIBJICHHSI.

©ONoOT~WDNE

No ok~



OmnbiThl Pesepdopaa u nimanerapuas moaens aroma. Moaens atoma bopa. Hcnyckanue u
IIOTJIONICHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- U ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyxionnas Mopnens aromuHoro sigpa. WM3ortomsl. PaanoaktuBHble npeBpaimenus. [lepuon
roJypacnaaa aTOMHBIX sIIEp.

SAnepHble peakivy. 3aKOHbI COXPAHEHHUS 3apsI0BOIO U MAacCOBOIO YMCET. DHEPIUs CBS3H
aToMHbIX siep. CBs3p Macchl W sHepruu. Peakuuu cuHre3a u geneHus sjep. Mcrounuku
sHepruu CoJiHIA U 3BE3L.

SnepHas sHepretuka. JleicTBUA paMOAKTUBHBIX U3JIyYCHHUN HA )KUBBIE OPraHNU3MBI.

Jemoncmpayuu.

CHeKTpBI N3JIYUYCHU U TIOTJIOIICHU.

CHeKTpBI Pa3JIMYHBIX Ta30B.

Crnektp Bomopoa.

Habnronenue TpekoB B kamepe BuibcoHa.

Pabora cuérunka HOHN3NUPYIOMMX U3ITy4EHHH.

Pemcrpaum{ H3JIYYCHUS NPUPOAHBIX MUHEPAJIOB U IPOAYKTOB.
.]Taﬁopamopubte pabomot u onvimul.

1. Ha6H}OJICHI/Ie CIUIOIIHBIX U JIMHEHYATBIX CIICKTPOB U3JTyUCHUS.

o gk wNE

2. MHccrnenoBanue TPEKOB: U3MEPEHHE YHEPTHH YACTHIIBI [T0 TOPMO3HOMY MyTH (110 (poTorpadusim).
3. H3mepenue paaroakTUBHOrO (hoHa.

IHoBTOpHUTEILHO-06001AOIIUI MOIYIb.

[ToBTOpHTENBEHO--0000MMAOIIMI  MOIYJIb  TpEAHA3HAYeH Ui  CHCTEMAaTHU3allud U
0000IIeHUsT TPEMETHOTO COJICPIKAHMSI U OTIBITA JIETETLHOCTH, PHOOPETEHHOTO MPU U3yYCHHUU
BCEro Kypca (pu3mkm, a Taxke IS MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
(dbusuke st 00yJaroIKMXCsl, BRIOPABIINX 3TOT YYCOHBIN MPEAMET.

[lpy wW3y4YeHWUM MJaHHOTO MOXYJIS pPEATH3YIOTCS W CHCTEMATH3HPYIOTCS  BHIBI
NEATEIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrmeunBaeTcs JOCTIKEHHE TIPEAMETHBIX U
METanpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (GopMUpyeTCsi eCTECTBEHHOHAaydHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB WCCICIOBAHHS SIBICHHH MPHPOIbI U TEXHUKH,
OBJIAZICHUE YMEHUSIMHU OOBSICHATh (U3MUECKHE SIBICHHS, TPUMEHSS IOJydCHHbIC 3HaHUS,
pelmaTh 3a/1a41, B TOM YHCIIE KAUECTBEHHBIC U KCIIEPUMEHTAIILHBIC.

[TpuHIMTIHATTEHO NESTETPHOCTHBIN XapaKTep JaHHOTO pa3jiela pealln3yercs 3a CUET TOoro,
9TO 00y4aroIrecs BBITIOIHSIOT 3aaHusl, B KOTOPBIX UM TPEIaracTcs:

Ha OCHOBE TOJIYUYCHHBIX 3HAHUW PAacIiO3HABATh U HAYYHO OOBSICHITH (PU3HUCCKUE SBICHUS
B OKpYIKaroIel Ipupo/ic U IOBCEAHECBHOW KHU3HH,

UCIIOJIb30BaTh HAYYHBIC METOMbI UCCICIOBAHMS (PU3MUECKUX SBICHHMA, B TOM YHCIE IS
MPOBEPKH TMIIOTE3 U TIOJIYYCHUS TEOPETUUCCKUX BBIBOJIOB;

OOBSICHATh HAay4yHbIC OCHOBBI HamOOJIee BAXKHBIX JIOCTHKCHHHA COBPEMEHHBIX TEXHOJOTHIA,
HATpUMep, MPAKTHYECKOTO MCIIOJIB30BAHMS PA3JIUYHBIX HMCTOYHHKOB JHEPTUM HA OCHOBE
3aKOHa MPEBPAICHUs] U COXPaHEHHsI BCEX N3BECTHBIX BHJIOB SHEPTHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmNpaBlIeHO Ha

JOCTHIKEHHE IMIHOCTHBIX, METAIIPEIMETHBIX U MPESIMETHBIX 00Pa30BaTEIBHBIX PE3YIbTATOB.

B pesynpraTe wm3ydeHums (U3MKKA HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs Y
oOyuaronierocs OyayT cOpMHUPOBAHBI CICAYIONINE TNIYHOCTHBIC PE3YIbTATHl B YaCTH:

e 1) MaTpHOTHUYECKOT0 BOCIIUTAHUSA:

® - MPOSIBJICHUE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (DU3NUECKOM
HayKH;

® - [ICHHOCTHOE OTHOIIEHUE K JOCTIKEHHSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® - FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYMMBIX M 3THUUYECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

® - OCO3HAaHME B&XKHOCTH MOPAIbHO--3TUUECKHUX MTPUHIIUIIOB B JIEATEIHLHOCTH YUEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

® - BOCTPHUATHE ICTETUYCCKUX KAYECTB (PU3MUECKON HAyKH: €€ TapMOHHYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HAHHWE IEHHOCTH (PM3UYECKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BaXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

® - pa3BUTHE HAY4YHOU JII0003HATENHHOCTH, HHTEPECA K UCCIIEOBATENILCKOM 1EATEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1ATr0NOJy U

® - OCO3HaHHE IIEHHOCTH 0e30MacHOro 00pa3a >XKU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWJ OE€30MacHOrO IMOBEACHHS Ha TpaHCIOpTe, Ha Joporax, ¢
ANEKTPUYECKUM U TEIIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

e - copMHUPOBAHHOCTh HaBbIKA peeKcuu, MPU3HAHME CBOETO IpaBa Ha OUIMOKY M TaKoro
K€ IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® - aKTHBHOE y4yacTHe B PEIICHHUU MPAKTUYECKHX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTeIbHOM
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

® - UHTEpPEC K MPAKTHUYECKOMY U3YYeHUIO MPOECCHii, CBSI3aHHBIX ¢ (PU3UKOM;

e 7) 3K0OJIOrMYeCKOro BOCTIMTAHUS:

e - OpHEHTalus Ha NpUMEHEHHEe (QU3MYECKUX 3HAHWM AN pelieHdus 3agad B 00JacTu
OKpYXarollel cpefpl, MIaHUPOBAHUS MOCTYINIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpYKaroLIel cpebl;

® - 0CO3HaHHE TN00ATHHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM U MyTeH UX peleHHus;

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJI0BUSIM COUMATbHOM M PUPOAHOM Cpeabl:

e - MOTPeOHOCTH BO B3aUMOJCWUCTBUU TPHU BBHINOJHEHUH HCCIEAOBAHUNA U TPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® - [IOBBIIIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIBHOCTD;

e - noTpeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHWM, B TOM uucie (HOPMyTUpOBATH HJIEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

e - 0co3HaHUE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;



® - [UIJAHMPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

¢ - CTPCMJICHUC AHAJIIM3UPOBATH WU BBISABJIATH B3aMMOCBA3U ITPUPOJIEI, 06L[I€CTBa N SKOHOMUKH,
B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘-IGCKI/IX 3HaHHfI;

e - OIICHKAa CBOMX JACUCTBUH C Y4ETOM BIMSAHUA HA OKPYKAIOUIYI0 CpeAy, BO3MOXKHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHMs TporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT CcGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOUAIOLINE TO3HABaTeJIbHbIE YHHUBEpCaJbHbIE YueOHbIE JAEWCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3oBble Jjornuyeckue aAeiicTBUA:

BBISIBIISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SBJICHMIA);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpUBAeMbIX (hakTax, TaHHBIX U
HaOIOCHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBISIBJISITh TIPUYMHHO--CIICJICTBEHHBIE CBS3M TPU H3YYCHUW (PU3UYECKUX SIBICHUU H
MPOIECCOB, JENaTh BBIBOJABl C HCIOJB30BAHUEM JCAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYEeHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3IX (PH3UYECKUX BEITHUYMH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus Yy4eOHOW (u3MUecKoW 3amadu
(cpaBHEHHE HECKOJIBKUX BAapUAaHTOB pEIICHHs, BHIOOpP Hambojiee MOJXOJSIIETO ¢
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

HCITIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IpOBOAWUTE IIO0O CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(1)I/I3I/ILI€CKI/II71 OKCIICPUMCHT, HEOOJIBIIOE HCCICIOBAaHUC (bmnqecxoro SABJICHUA,
OLOCHUBATL HAa INPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(bOpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HUCCIICOOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB O606H.I€HI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I$I, OIIbITa, UCCIICOOBAHUA,

IIPOrHO3HUPOBATH BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX IpouecCoB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

MPUMEHATh PA3IMYHBbIE METOJbl, MHCTPYMEHTBl M 3alpochl MpH IMOHMCKe U OTOOpe
nHGOpMAIIMY WK TaHHBIX C YIETOM IpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMALUIO PA3THUHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeAcTaBlIeHUs HH(GOPMALMHU U
WUTIOCTPUPOBATh pElIaeMble 3aJaydl HECJIOXKHBIMH CXE€MaMH, JAuarpamMMmaMmy, HWHOU
rpaduKoil u UX KOMOMHAIUSAMHU.



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 337aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOM TEMBI M BBICKAa3bIBATh HJIEH,
HAalleJICHHbIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTeIbHOCTH O0IeHHS;
COTOCTABIATh CBOM CYXJACHHUS C CYXICHHUSAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

BBIpaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBIOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIepuMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIpH pELIeHUH KOHKPETHON (pr3nuecKoil mpoOiemsl;

MPUHAMATh LEIH COBMECTHOW JEATEINbHOCTH, OPraHW30BBIBATH JCHCTBUS IO €&
JOCTIKEHHUIO: PACIIPENeIATh PO, 0OCYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTasi Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU ACHCTBUS C IPYTUMH YWICHAMH KOMaHIbI,
OIICHMBATh KA4eCTBO CBOETO BKJIAAa B OOMMI TPOIYKT 1O KPHUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHble yHUBEpCcalbHbIEC YUeOHbIE A€l CTBUA

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUSX, TPEOYIOMUX TSl PEIICHUS
(bU3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMUYHBIX TOAXOJAX TMPHUHITHS pENICHUH (MHIUBUAyaTbHOE,
MIPUHSATHUE PEIICHISI B TPYIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEIIEHO COCTABJIATh QITOPUTM peIleHUs] (PU3MUYECKOW 3aJayd WM IUTaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHI;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

J1aBaTh a/IeKBATHYIO OLIEHKY CUTYalluH U MpeJylaraTh IU1aH e€ U3MEHEHUS;

OOBSICHATh MPUYUHBI JOCTHXKEHUS (HEIOCTU)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUs (PU3NYECKOTO
UCCIIEIOBAaHUSI MM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIINXCA
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMATb MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

IpU3HABaTh CBOE NpPaBO Ha OMMOKY MNpHU peuieHuH (GU3NYEeCKUX 3aJady WId B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO JPYroro.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN:

HUCIIOJIB30BaTh IIOHATHUA: CHCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TPaCKTOpUs:,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO JIBMKEHUS, nedopmanus (yrmpyras, iacTudeckas),
TPEeHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M TMEpPerpy3Ku, UEHTP
TSDKECTH, a0COJIOTHO TBEPAOE TENo, HEHTP THKECTH TBEPIOrO Tela, paBHOBECHUE,
MEXaHMYeCKue KoieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHUTHBIX BOJIH, CBECT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CIHCKTPbl HUCIYCKAHWA U IOTJIOIICHUA, aJH)(ba-, Oera- M raMma-
HU3JTy4CHUS, U30TOIIbI, AACPHAA SOHECPICTUKA,

paznuuaTh SIBIIEHUS (paBHOMEPHOE W HEPABHOMEPHOE NPSMOJIMHEMHOE JIBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE JBIDKCHNE, CBOOOIHOE MaICHNE TeJl, pABHOMEPHOE
JABMKCHUEC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTHUBHOC JABMKCHUC,
KoJiebaTeIbHOE JBIDKEHUE (3aTyXalolle M BBIHYXKJICHHbIE KoJieOaHMs), PE30HAaHC,
BOJIHOBO€ [BIDKEHHE, OTPAKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpa)XCHHE U MPEJOMIICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3IOKCHNE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJIbHBIX IIBETOB, IHMCIIEPCHS CBETA,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUC JIMHEWYaTOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
10 OIMMCAHUIO HUX XaPaKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3MYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3MUECKUX SBJIEHUN B OKpYyKaroleM MHupe (B
TOM 4YHcie (GU3NYECKHE SBJICHUS B MPHUPOJIE: MPWINBHI U OTIHBBI, JBIDKCHHE IUIAHET
ConHe4yHO CUCTEMBI, pEaKTUBHOE IBI)KEHHE )KUBBIX OPraHU3MOB, BOCIIPHSTHE 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa TeIl,
ONTHYECKWE SBICHHWS B  NpUpOJAE, OWOJIOTHUECKOE  JEWCTBHE  BHIMMOTO,
yAbTPaUOIETOBOrO W PEHTI€HOBCKOTO M3IYyYEHHUH, €CTECTBEHHBIH paIfOaKTHBHBIN
(GOH, KOCMHYECKHE Jy4d, paAMOAKTUBHOE M3IyYCHHE NPUPOJHBIX MHUHEPAJIOB,
JeHCTBHE PaJiOAKTUBHBIX U3TYUYCHUH HA OPraHU3M YeJOBEKa), IPH 3TOM NEPEBOIUTH
NPaKTHYECKYIO 3a7ady B y4eOHYIO, BBIJCIATH CYIIECTBCHHBIE CBOWCTBA (IIPU3HAKH)
(bU3MUECKUX SBIICHUH;

OTIMCHIBATh M3YYCHHBIE CBOMCTBA TeNl U (PU3UUECKHE SIBIICHUS, UCTIONB3Ys (pruzndeckue
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAsh CKOPOCTh Tella MPH HEPaBHOMEPHOM JABIKEHUH,
YCKOpEHHE, MEepeMEeIIeHNe, MyTh, YIIOBas CKOPOCTb, CHJIa TPEHUS, CHIa YHPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC TeNld, UMITYJIbC
CHJIBI, MEXaHW4YecKasi paboTa U MOIIHOCTh, OTCHIMAIbHASL PHEPTHs Tela, NOAHATOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MMOTEHIMAIBHAS SHEPTHS CKATOH MPYKUHBI, KHHETUYECKAsI
SHEPrus, MOJHAs MEXaHWYeCKas OSHEprus, MEepuoJ M YacToTa KoJeOaHWH, ITHMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTh CBE€Ta, IMOKa3aTeNlb MPEIOMIICHHUs
cpezbl), MpU ONMUCAHUU TMPABWIBHO TPAKTOBaTh (PU3NYECKUN CMBICT HCMOJIb3YEeMbIX
BEJIMYUH, OOO3HAYEHMsS] M EAWHUIBl (PU3MUYECKHX BEJIUYMH, HAXOAUTh (opmysl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JPYrMMH BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIHYUH;

XapaKkTepu30BaTh CBOICTBA Tell, (U3NUECKUE SIBICHUS M MPOLECCHI, UCHOIb3Ys 3aKOH
COXpAHEHMs SHEPrHH, 3aKOH BCEMUPHOTO TATOTEHHS, MPUHIMI CYNEPIIO3UIUH CHJI,
MPUHLUI OTHOCUTENbHOCTH ["anmuiies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYIbCA,
3aKOHBl OTPAKEHUS M TPEJIOMJICHUS CBeTa, 3aKOHBl COXpPAHEHHUs 3apsi0BOIO U



MaccoBOIO 4YMCEI HpPHU SAECPHBIX pPEAKIUSAX, I[pPU OTOM JIaBaTh CIIOBECHYIO
(opMYyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJI, B TOM YHCJIE€ MU B KOHTEKCTE
CUTyallull  IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH  IPUUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX I11aroB ¢ ONMOPOM Ha 2—
3 W3ydYeHHBIX CBOMCTBa (U3WYECKUX SBICHHWH, (U3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCIIOIb3Ys
3aKOHBI U (POPMYJBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBUSL 3a/ayd 3allMChIBaThb KPaTKOE YCIIOBHE, BBISABIATH HEAOCTAIOIINE WU
130bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYNbI, HEOOXOJUMBIE Ui PEIIeHu,
MPOBOJAUTh pacué€Thl W OILIEHUBATHh PEATUCTUYHOCTh MOJYYEHHOTO 3HAuYEHUs
(bU3UYECKO BETUYNHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO pPELIUTh MpPU MOMOIIU (PUINYECKUX
METO/IOB,  MCHOJb3ys  ONUCAHUE  MCCIEAOBaHUSA,  BBLACHATH  IPOBEpsIiEMOE
MIPENIOJIOKEHNEe, OIEHUBATh IPAaBUIBHOCTh NOpsSAKA MPOBEICHHS HCCIEIO0BAHUSA,
JIeNIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOJEHUHN U ONBITOB;

MIPOBOJUTH OMBITHI IO HAOMIOAECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (M3yueHue BToporo 3akoHa HploTOHA, 3aKOHA COXpAaHEHHUS SHEPrUH, 3aBUCUMOCTh
nepuoja KoyiebaHui MpyKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTb OT aMIUIUTY/Ibl MAJIbIX KOJIEOaHUH, IPSIMOIMHEHHOE paclpoCcTpaHEeHHE
CBETa, pa3JioKeHHE Oeloro CBeTa B CIEKTP, M3yuyeHUE CBOMCTB H300pa)keHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)keHHs MpeAMeTa B coOuparouieil JnH3e,
HaOIOJIEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB U3IYYEHHS): CaMOCTOSTEIbHO
coOHpaTh YCTAaHOBKY M3 U30BITOYHOTO HaOOpa 000pyI0BaHMUSI, ONTMCHIBATH XOJT OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI;

MPOBOJUTH MPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenesss cpeaHee
3HauUEHUE U3MepsieMOl BeIHuuHBl ((OKYyCHOE pacCTOsIHHE COOMparoeil JUH3bI),
000CHOBBIBATH BHIOOP crtoco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pPa);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEIUYHMH C HCIOJB30BAaHUEM
NpSMBIX M3MEPEHUN (3aBUCHUMOCTh IYTH OT BpEMEHU IPU PaBHOYCKOPEHHOM
IBUKEHHH 0e3 HayalbHOW CKOpPOCTH, TMepuojaa KoyiebaHHl MaTeMaTH4eCcKOTo
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHs CBETa OT yrja MaJeHUus u
yria TmpeloMIIeHUs OT yIJia MaJieHus1): MJIaHUPOBaTh UCCIEJOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHMOCTHU
(u3MUYeCKUX BETUYMH B BUJE TaOMUIl U TpadHKOB, JeNaTh BBIBOJABI M0 pe3ylibTaTaM
WCCIIEeIOBAHUS;

IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BETUYMH (CpeiHss CKOpOCTb H
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO MaJeHHUs,
KECTKOCTh HPYXHUHBI, KOYPPUIUEHT TpeHHs CKOJBKEHUsS, MeXaHWyeckas palboTa H
MOIIHOCTh, YacTOTa W TMepHoj KojeOaHWi MaTeMaTH4ecKOro U MHPYKUHHOTO
MasiTHUKOB, OITHYECKass cuja coOuparoumiel JMH3bI, paJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCHEPUMEHTAJIbHYI YCTAHOBKY M BBIIOJHATH
U3MEpEHUs, Cclenys NpPEesIOKEHHOW MHCTPYKIHMH, BBIYMCIATH 3HAYEHUE BEIMYUHBI U
AQHAJIN3UPOBATh IIOJYYEHHBIE pE3yJbTaThl C Y4ETOM 3aJlaHHOM MOTIPEHIHOCTH
U3MEPEHUN;



e coOmomaTh TMpaBWiia TEXHUKH 0e30MacHOCTH 1pH paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueM;

® pa3NIMYaTh OCHOBHBIC TNPHU3HAKU H3YUYEHHBIX (U3UUYECKUX MOJIENICH: MaTepualibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI WMCTOYHUK CBETa, JIyd, TOHKAs JIMH3a,
TUTaHeTapHasi MOJEJb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

® XapakTepu30BaTh MPHUHIUMBI JCHCTBHA W3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOW HA UX OMHCAHUS (B TOM YHUCIIE: CIIMIOMETP, JATYMUKHU TOJIO0KCHHUS,
paccTOsIHHS U YCKOPEHHSI, PaKeTa, 3X0JIO0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3MMETP, Kamepa BuibcoHa), WCHONB3YyS 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

® WCNOJB30BATH CXEMBI U CXEMaTHYHBIE PHUCYHKH M3YYEHHBIX TEXHHUYECKHX YCTPOWUCTB,
M3MEPHUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKUX TPOIECCOB TPU PEUICHUH y4eOHO--
MPAKTUYECKUX 3aj[ad, ONTUYECKHE CXEMBI ISl MOCTPOCHUSI N300paKEHUI B TUIOCKOM
3epKaJie ¥ coOMparomIeii TuH3e;

® T[IPpUBOAWUTH NpHUMEpHl (HaXoAWTh HWHGOPMALMIO O TMpPUMEPAx) MPAKTHYECKOTO
WCTIONIb30BaHUST (PM3UYECKUX 3HAHWA B TIOBCEJAHEBHOW KHM3HH IJIi OOECIEeUYeHUS
0e30MacHOCTH TpHU OOpallleHud ¢ MNpudOpaMH M TEXHUYECKHMMH YCTPOWCTBAMU,
COXpaHEHHs 3JIOPOBbSI M COONIONEHHWS] HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpY»Karollen cpene;

® OCYIIECTBIIITh TMMOWCK WHpopManuu (usndeckoro conuepkanuss B WHTepHeTe,
CaMOCTOSITEIEHO (OPMYITUPYST TTOMCKOBBIM 3ampoC, HAXOIUTH ITyTH OIpPEICICHUs
JOCTOBEPHOCTH TOJYy4€HHOH HH(pOpMAlMM Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JOTIOJTHUTEIbHBIX UCTOYHUKOB,;

® UCMOJb30BAThH MIPU BBINOJIHEHNU y4eOHBIX 331aHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
(GU3MYECKOro COAEp)KaHUs, CIpPaBOYHblE MaTepualbl, pecypchl cetu HHTepHer,
BIAJeTh NPUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpMALUK U3
OJIHOM 3HAKOBOW CUCTEMBI B JAPYT'YIO;

® C03/1aBaTh COOCTBEHHBIE IIMCbMEHHbBIE M YCTHBIE COOOLICHHUS HAa OCHOBE MH(pOpPMALUU
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOro COAEp)KaHUs, MyOIMYHO MPeICTaBIATh
pe3yabTaThl NPOEKTHON WM HCCIIEA0BATENIBCKOM EATEIbHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJb30BaTh W3YyYEHHbIM NOHATUHHBIA amnmapar H3ydaemoro paszaena (pu3uku u
COINPOBOKJATh BBICTYIUICHHE Ipe3eHTalueld ¢ yu€ToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.
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Pa3zgen 1. Mexann4deckue iBJICHUSA

11 MexaHu4ueckoe 10 1 bu6mmoreka [JOK
' NBUKEHHUE U CIIOCOOBI https://m.edsoo.ru/7f41a4a6



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

€r0 OMHICAHUS
. bu6mmoreka [{OK
12 BsanvozercTsue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
13 3aKombI COXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 40
Pazjen 2. Mexanuveckne KoJieOaHUS U BOJIHbI
21 MexaHn4deckue 7 3 bu6mmoreka [{OK
' KOJICOaHUsI https://m.edsoo.ru/7f41a4a6
29 MexaHn4eCcKHe BOJTHBI. 8 1 3 bu6mmoreka [{OK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DileKTpPOMarHuTHoOE 1oJie U 3JIeKTPOMArHUTHBIE BOJIHbI
DNEeKTPOMarHuTHOE
31 roJjie u 6 2 bu6moreka [IOK
' AIIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro mo pazueny 6
Pa3znea 4. CBeToBble sIBJICHUSA
41 321c<OH(I:Ic Alle 6 5 bu6moreka [IOK
' PaclIpoCTpatiehis https://m.edsoo.ru/7f41a4a6
cBeTa
492 JInH3BI B onTHYECKHE 6 3 bu6moreka [IOK
' IpUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro 3 2 bu6mmoreka [JOK
' CBETAa B CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3nen 5. KBanToBble fiBJIeHUSA
5.1 E(():rrln}:mell{{l:lz I/CIBeTa 4 1 bubmorexa [IOK
' m https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aTOMHOIO 6 1 bubnuoreka [JOK
' sapa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 slAepHbIe peaxiinin ! ! . https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTebHO-0000 a0 M MOYJIb
IToBTOpEeHuE n
6.1 00001IeHNE 9 5 bubmuoreka [JOK
' COJepKaHMs Kypca https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 kmacc
Utoro mo pazneny 9
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OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 3 27

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA
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