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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE IOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus y4eOHOTO
npeaMera «Pusukan.

Copmepxanne  mporpaMMbl 1o (GU3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpPTraHU3alMI0 H3y4eHUs (QHU3MKH Ha
JeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke ydUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJbTaTaM  OOy4eHHs, a  TakKkKe  MEXIpPEIMEeTHbIE  CBS3HU
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs.

[TporpammMa 1o ¢u3uke ycTaHaBIMBAaET pacHpeieseHHe ydyeOHOro mMarepuaia 1o rojiam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA NPEAMETHOIO COJEpXKaHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®dusmka ABISETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHOHAYYHBIX y4EOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUEcCKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruel, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPEAOCTABISET HambOosee SICHble 00paslbl MPUMEHEHHs HaydyHOTO METO/a
IO3HAHUS, TO €CTh CII0CO0a NOIYYEHUs JOCTOBEPHBIX 3HAHUH O MUE.

OnHa W3 TJIaBHBIX 337a4 (U3MYECKOro o0pa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMHM €CTECTBEHHOHAYYHOH TIpPaMOTHOCTH M HUHTEpeca K Hayke Yy
00ydJaroumxcsi.

N3yuenne ¢u3nku Ha 0a30BOM YpOBHE IIpEIIOJaracT OBJIAJACHUE CIEIYIOIUMHU
KOMITETEHTHOCTSIMH, XapaKTePHU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

®HAY4YHO OOBSCHSTD SIBJICHUS;

® OLICHUBATh ¥ IOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEIOBAHUS;

S HTEPIPETUPOBATh JAaHHBIE W HWCIOJIB30BaTh HAYYHBIC [OKA3aTelIbCTBA JUIS
MOJTyYEeHHUS BBIBOJIOB.

[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuernun npenogaBanus yaeOHOTO npeamera «Pu3nka» B 00pa3oBaTEIbHBIX OpPTraHU3AIMIX
Poccuiickoii ®@enepanuy, peaau3yloLUMX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxk€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Hesn n3yyenust pu3nkm:

® [IpHOOpETEeHNE UHTEpEca U CTPEMIICHHUS 00yUaroIMXCsl K HAyYHOMY M3yYEHHIO PHPOJIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
®pa3BUTHE TIPEACTABICHWH O HAyJYHOM METOJ€ TIO3HAaHUS W  (OPMHPOBAHHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e hopMupOBaHHE HAyYHOTO MHUPOBO33PEHHUSI KAaK pe3ysibTaTa M3Y4YEeHHUS OCHOB CTPOCHUS
MaTepuy U GyHIAAMEHTAIBHBIX 3aKOHOB (DH3HUKH;

e hopMupOBaHHE TMPENCTABICHUH O POIH (HU3UKH JJISI Pa3BHTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

epa3BUTHE TMPEJACTABICHUI O BO3MOXHBIX cdepax Oynymeidl npodeccnoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JalbHEHIIEMy O0yYEHHIO B 3TOM
HaIlpaBJICHUH.



JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus 00eCIIeUYnBaCTCS PEIICHUEM CIISAYIOINX 3a1aY:

® IpHOOpPETEHNE 3HAHUI O IUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAaHMUYECKHUX, TETIOBBIX,
AJNIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJIICHHSIX;

e IPUOOpPETEHNE YMEHHUH ONUCHIBAaTH U OOBSACHATH  (PU3MUECKUE  SBICHHUA C
UCTIOJIb30BaHUEM IOJTyYCHHBIX 3HAHUIA;

® OCBOCHHE METOJIOB PEUICHHUS NPOCTEHIIMX pacy€THBIX 3a7ad C HCIHOJIb30BAHUEM
(GU3NUECKUX MOJIeNIel, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMEHUH HAOIIOAaTh IPUPOIAHBIC SIBICHUS M BBIOIHATH ONBITHI, JJAOOPATOPHBIE
paboThl M SKCIEPUMEHTAIbHBIC HMCCIECIOBAHUS C HCIOJIB30BAHHEM H3MEPHUTEIbHBIX
puOOPOB;

eocBOeHHE NPUEMOB pPabOThl ¢ uH(pOpMaKend (UINIECKOTO COJCPKAHMS, BKIOYAs
UHPOPMALIUIO O COBPEMEHHBIX JOCTIDKEHHSX (U3MKH, aHAIU3 M KPUTHUECKOE
OlLICHUBaHKE WHPOPMALINY;

® 3HAKOMCTBO CO cdepamu MpodhecCHOHATLHON NeSTSIIEHOCTH, CBI3aHHBIMU C (DU3HKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIDKEHHSX (PU3UUIECKON HAYKH.

MECTO IIPEJJMETA B YYEBHOM IIJTAHE

Ha u3yuenue ¢uzuku (6a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeIenio).

Jlnsa peanu3anuy nIporpaMMbl UCIIOJIB3YIOTCA YU€OHUKH, JONYUICHHBIE K MCIOJIb30BAHUIO
IpU peaju3aluid UMEIOUIMX TOCYIApCTBEHHYIO aKKpeIUTAIMI0 00pa3oBaTENIbHBIX MpPOTpamMm
HAYaJIbHOTO OOIIEro, OCHOBHOT'O OOIIEro, CPeAHEro oomero oO0pa3oBaHHs OPTaHU3AIMSIMH,
OCYIIECTBISIOIMMU  00pa3oBaTeNbHYI0 JAESITeNbHOCTh, MPHUKAa30M MUHIOPOCBEIIEHUS OT
21.09.2022 Ne 858 (c uzamenenusimu ot 21.02.2024 Ne 119):

Ouszuka: 7-i kmacc: 0a30BbIil ypoBeHb: yueOHUK, 7 kiacc/ Ilepeimkun M.M., VBaHoB
A.U., AxumonepHoe obmiectBo «M3marensctBo "[IpocBemenne»;

®dusuka: 8-i kinacc: 0a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [leppimkun M. M., Banos A.
., Axunonepnoe o6miectBo «M3marensctBo "[IpocBemenne;

dusuka: 9-i knacc: 6a30BbIif ypoBeHb: yueOHuUK, 9 knacc/ Ileppimkun Y. M., I'ythuk E.
M., UsanoB A. ., IletpoBa M. A., Akimmonepnoe oo6mectBo «M3marensctBo "[Ipocsemienue»;

[Tpennaraemslii B mporpamme 1o (Gu3mke nepeyeHsb J1adopaTOpHBIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTelb JeiaeT BhIOOp MpoBeJeHHs J1a00OpaTOpHBIX paboOT H
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJaHuii, TOpeaslaraeMblX B paMKaX OCHOBHOTO TOCYIAapCTBEHHOIO »3K3aMeHa Mo (usmke.
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COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nen 1. ®u3uka u e€ poJib B IO3HAHNH OKPYKAIOIIEro MUPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gundeckre sBICHUSA: MEXAHUYECKUE,
TEILJIOBBIC, IJIEKTPUUYECKUE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemHocTs M3MepeHui. MexayHapoHas CUCTeEMa €IMHMULI.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipupony. EcrecTBeHHOHay4YHbBIN
METOJi TMO3HaHUs: HaOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMXKEHUE THUIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKEe THUIoTe3, O0ObsAcHeHue HalmogaemMoro spiaeHus. Onucanue
(UBHYECKUX SIBJICHUH C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIC, FJIEKTPUUECKHE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHAJIOTOBBIM M IU(POBBHIM

npuopom.

Jlabopamopnwvie pabomot u onvimel.

Ornpezenienne EeHbI ACJICHUS Kbl U3MEPUTEILHOTO ITpUdopa.
N3mepenue paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
W3mepenne TtemrepaTypbl NpHU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTudKa
TEMIIepaTyphl.
6. IlpoBemeHue wuccieOBaHHUS TIO IMPOBEPKE THIOTE3bI: JATBHOCTH IMOJNETa IIApUKa,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIIIe BHICOTA MYyCKAa.

Pa3nea 2. [leppoHayaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBs3b CKOPOCTH JABWKEHHUS YacCTUI[ C TEMIEPaTypoOu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzauMopaeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U TBEPIBIX
(kpucTaIIUYecKux) Ted. B3auMocCBs3b MEXIy CBONCTBAMHU BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JIBHKEHUSI.

2. HaGmronenue nuddy3un.

3. HalGmronenue siBIeHHM, OOBACHIIONINXCS MPUTSHKEHUEM HIIM OTTAJIIKMBAaHHEM YacTHII

BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITh IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmBITHI MO OOHAPYKEHUIO JEHCTBHUS CHIT MOJICKYJIIPHOTO MPUTSHKCHHUS.

Pasznen 3. /IBuskeHue U B3aUMo/ieiicTBHE TeJl.

Mexanudeckoe naBmkeHue. PaBHoOMepHOe W HepaBHOMepHOe ABMxkeHHE. CKOpOCTh.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBH)KEHUH. Pacu€r myTu U BpeMeHU JABUKEHUSI.

SlBnenve wHepruu. 3aKOH WHEPIWHU. B3ammonaelcTBHEe TeNl Kak NpUYWHA W3MEHEHUS
CKOpPOCTH JIBM)KEHMsI Tell. Macca kak Mepa uHepTHocTu Tena. IlnotHocTs BemiectBa. CBsI3b
IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEIECTBA.

arwONE



Cwia Kak XxapakTepucTuka B3aumojenctBus Tten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenne cuiabl ¢ MOMOIIBI JWHAMOMETpa. fIBIEHHE TATOTEHWS W cwia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HalGmroneHne MEXaHUYECKOTO JIBUYKEHUS TeNa.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmroienue n3MeHeHuns: CKOpoCTH MPH B3aUMOJICHCTBUH TEI.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlaﬁopamopnue padomul u onvimol.
1. Ompenenenrie CKOPOCTH PAaBHOMEPHOTO ABM)KEHMS (LIApUKa B KHUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajiee).
2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsKeHUs (IedopMaluu) MpyKUHBl OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBeTHYEHUs 1aBieHus. [{aBienue rasza. 3aBUCUMOCTD
JlaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBnenus TBEPABIMU TeJIaMU, KUAKOCTIMU
u razamu. 3akoH llackans. ITHeBmMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mpapocratmueckuit  mapagokc.  CooOmarommecs  cocyasl.  ['mapaBiuueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
obonouku 3emmu. Ombit Toppuyennu. M3mepeHue atMocepHOro NaBiIeHHUS. 3aBUCUMOCTD
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(epHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPATYpBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnyeckunii mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTh Tena Hu

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBue mnaBaHWs TeN: IUIaBaHWE WJIM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOILIEHUS TNIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH Beca Teja B BOJIe OT 00BhEMA MOTPYKEHHOU B YKUIKOCTH
YacTH Tea.

2. OmpeneneHue BBITAJIKWBAIONMICH CHIIBI, JEHCTBYIOIICH HaA TEJIO, IMOTPYKEHHOE B
KUJKOCTb.
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3. TlpoBepka HE3aBUCHMOCTH BBITAJIKWBAIONICH CHUIIBI, JCUCTBYIOIICH Ha TEIo B
AKUIKOCTH, OT MAcChl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIbI, TEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYHMPOBAaHUE JIOJKH U OIpeneieHue eé
IPY30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckasi padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuHetmueckas W noTeHUHMalIbHas »Heprus. lIpeBpaienue
OJIHOT'O BHJIa MEXaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXPAHEHUS YHEPTUN B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnusie padbomot u onvimol.

1. Ompenenenrie pa®OTBl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIKEHUH Tejla II0

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue yciaoBHiA paBHOBECHS pblyara.

3. Wsmepenne KII/] Hak1OHHOH TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHUH.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUYECKOM TEOpUH CTPOEHMS BellecTBa. Macca
U pa3sMepbl aToMOB M MoJekyl. OnbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKHUHETUYECKONU TEOPUH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOT0 COCTOSIHUM BemlecTBa. Kpucrammnyueckue u
amopdusble Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJI0XKEHUMN
MOJIEKYJISIpHO-KMHETHUeCKOl Teopuu. CMaunBaHMEe U KalWUIApHBIE SIBIEHUA. TerioBoe
pacIIupeHNe U CXKaTHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHMKEHHUS YacTHII.
Buytpennss sHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEH OSHEpruM: Tervlonepeaaya |
coBeplieHue padboThl. Buapl Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKIUS, U3ITYYECHHUE.

KonnyecTtBo TemnoTel. YienbHass TEIIOEMKOCTh BellecTBa. TeIIOOOMEH M TelIoBOe
paBHOBecHe. YpaBHEHHUE TeIuloBoro OanaHca. IlnaBneHue m oTBeplieBaHHE KPUCTANIMYECKUX
BEIIECTB. YenbHas TerwioTa IulaBieHus. [lapooOpazoBanue u KoHjeHcauus. Mcmapenue.
Kunenue. VYnenbHas Ttemnora mnapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BrnaxnocTs Bo3ayXa.

OHeprus TOoIMBa. Y IeJbHas TEIUIOTa CrOPaHMsL.

[Tpunuunsr pabotsl TemmoBeix aBurareneit KIIJ[ TtemmoBoro nsurarens. TermoBsie
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEb.

3aKOH COXpaHEHUsI U MTPEBPALEHHS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABHKEHUS.

Habmonenue nudpdysum.

Habmroienue siBieHnii cMauuBaHus U KalWUISIPHBIX SIBJICHHM.

HabmrofeHue TenaoBoro pacimpeHust Tei.

M3MmeHeHune naBlieHus ra3a Npu U3MEHEHUH 00bEMA U HarpeBaHUU WIIN OXJIAKICHUH.

asrwONE



[IpaBuna u3MepeHus TeMiepaTyphbl.
Buael Terionepenayn.
OxJtaxieHue IpyU COBEPLIEHUH PaOOTHI.
HarpeBanue npu coBepiiieHru paboThl BHEITHUMH CHUIaMH.
10. CpaBHeHuE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOroneHue KUIEHUS.
12. HaGnroieHue mocTosSHCTBA TEMIIEPATYPhI ITPH TUIABJICHHH.
13. Mozeny TEIIOBEIX IBUTATENIEH.
Jlabopamopuvie pabomol u onvimol.
OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOTIOEHHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX Te.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBIIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka rumoOTE3bl JMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypsbl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH 3HEpPrHH Tella B pe3ysbTare TeIulonepenadn 1

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBjeHHs TEIIIOOOMEHA MTPU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmnpeneneHre KOJUYECTBA TEIUIOTHI, ITOJYYEHHOTO BOJOH MpH TEIIooOMeHe ¢

HarpeTbIM METaJNINYECKUM I[IUIHHIPOM.

10. Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca uCHapeHusl.

12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTtpuzauusi Tenl. J[Ba poma 3JIEKTpUYECKUX 3apsAloB. BzaumonelcTBue 3apsyKEHHbBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TEJI OT BEJIMYUHBI
3aps/10B M PaCCTOSIHUSA MEXY TellaMHt).

Onekrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro noss. [IpuHnun cynepno3unuu
ANIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsoB. DJIEMEHTapHbINM snekTpudeckuil 3apsg. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

ONEeKTpUUECKUH TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO ToKa. McTouHuKH
IOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPHUUYECKOrOo TOKa (TEIIOBOE, XWMHYECKOE, MarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckasd uenb. Cuna Toka. OJneKkTpuyeckoe HampspbkeHune. ComnpoTHBIIEHHE
IPOBOJAHMKA. YJIEIbHOE CONpPOTUBJIEHME BemlecTBa. 3akoH Owma Juisl ydacTka LEMu.
[TocnenoBarenbHOE U MapaJUIENbHOE COEJUHEHNE TPOBOJHUKOB.

Pabota 1 MoIIHOCTD 3NIEKTpUUECKOro Toka. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocrosiHHbIE MarHuThl. B3auMoAeHCTBHME NOCTOSHHBIX MAarHMTOB. MarHuTHOE TOJE.
MaruauTtHoe noje 3eMJIH U €ro 3HaueHue )i KU3HU Ha 3emite. OnbiT Opcrena. MarautHoe nose
ANEKTPUYECKOTO TOKa. [[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eicTBME MarHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBMIaTeslb IOCTOSHHOrO Toka. lMcnonbp3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPaHCIOPTE.

Oneitel  @apagnes. SIBneHue  anekTpomMarHuTHOW  wHAykuuu. IlpaBuino  JleHna.
OnektporedHeparop. CrocoObl TONYYCHHS JJICKTPUYECKOW DHEPruu. OIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

agrwnE
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DneKkTpuszanus Te.

JIBa pona »neKTpUUYECKUX 3apsiIoB U B3aUMOJEHCTBUE 3apSHKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKasi MHTYKIIHSI.

3aK0H COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.

[IpOBOJHUKY U TUAJECKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUUECKOTO TTOJIS.

M CcTOYHNKH MOCTOSTHHOTO TOKA.

JIefiCcTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MmepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenune 3eKTpUYECKOro HaIPsKEHUsT BOJIbTMETPOM.

Peocrtar u mara3u COonpoTHUBIICHUM.

BsanmoseiicTBre MMOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH pa3JICJICHHUsI MOJIOCOB MarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmr.

JlelicTBME€ MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM.
DIEeKTPOABUTATEINb MIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON MHAYKIUU.

OnbiTel Dapagnes.

3aBUCHUMOCTD HaIlpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSL.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwsie pabomot u onvimel.

ook wdE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbITH IO HAOJIIOACHUIO STIEKTPU3ALUH TET UHAYKIUEH U P CONPUKOCHOBEHHH.
HccnenoBanue AeWCTBUS 3JEKTPUUECKOTO MOJI Ha TPOBOJAHUKU U TUJIEKTPUKH.
CoOopxka u mpoBepka padOThI AMEKTPUIECKOH €M MOCTOSHHOTO TOKA.

W3mMepeHue U peryampoBaHue CUIIbl TOKA.

W3mepenue u peryInpoBaHre HANPSHKEHUSI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYILIETO Yepe3 Pe3UCTOp, OT CONPOTUBICHUS
pe3ucTopa U HanpsHKEHHUs] Ha Pe3UCTOopeE.

OnbITel,  JIEMOHCTPUPYIOIIHE  3aBUCHUMOCTb  DJIEKTPUYECKOTO  CONPOTHUBIICHMS
NIPOBOJHUKA OT €0 JUTHHBI, IIOMIA I ITOTIEPEYHOT0 CEUSHHs U MaTepHaa.

[TpoBepka mpaBuia CIOXKEHUS HANpsDKEHUI TNPH MOCIEI0BaTEIbHOM COEIMHEHHU
JIBYX PE3UCTOPOB.

[TpoBepka nmpaBuIIa Ui CHIIBI TOKA MTPU NApalIeIbHOM COEMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UITYILIETO YEPE3 PE3UCTOP.

OnpezneneHre MOLUTHOCTH AJIEKTPHUECKOTO TOKA, BBIJIEIIEMON Ha pE3UCTOPE.
HccnenoBanue 3aBHCUMOCTH CHIIBI TOKA, HIIYHIETO Yepe3 JIAMITIOYKY, OT HAIPsKCHHS
Ha HEW.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHuTHOTO B3aUMOZECHCTBUS MIOCTOSTHHBIX MAarHUTOB.

W3yueHrie MarHUTHOTO TIOJNISi TIOCTOSIHHBIX MAarHHTOB TPH WX OOBEAMHEHUH U
pa3elIeHuN.

HccenenoBanue 1eWCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHL, AEMOHCTPUPYIOLIHE 3aBUCUMOCTb CHJIbI B3aUMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIBI TOKA W HAIPaBJICHHUS TOKA B KaTYIIKE.

N3yueHne neiicTBUS MArHUTHOTO I10JIsE Ha MTPOBOJIHUK C TOKOM.

KoncTtpyrnpoBanue u nusydeHue paboThl AJIEKTPOABUTaATENS.



20. Uzmepenue KI1J] snexTpoaBUraTeIbHON YCTaHOBKHU.
21. OnBITEI 1O WCCIIEIOBAHUIO SIBICHUS DJICKTPOMarHUTHOW HMHIYKIIMH: HCCIIEIOBAHHUE
U3MEHEHHUI 3HAYEeHUS M HAPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOE mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHENHOe aBMkeHHe. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPAaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsMoiuHeiHoe aBuxkenrne. CBoOoaHoe najaenue. OnbIThl
[Nanunes.

PaBHomepHOe ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3akoH Hserorona. Tperunt 3akoH Herotona. IIpuHiun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPECHHS
MOKOS1, APYTUE BUbI TPEHUSL.

Cuna TSKECTM W 3aKOH BCEMUPHOIO TSATNOTEHUS. YCKOPEHHE CBOOOJHOrO IaJEHUs.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeecomocTs u
HEepErpy3KHu.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIEeHTp TshKecTH.

Nmnynsc Tena. M3menenue umnysnbca. Mmynbe cuiibl. 3aKOH COXPAaHEHHUS UMITYJIbCa.
PeaktuBHOE NBHKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun TskecTH, ynpyroct, TpeHusi. Cs3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToTeHumanbHas 3Heprus cxkaroil npyxxunbl. Kunetnueckas sneprus. Teopema 0 KHHETUUYECKOU
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHH.

Hemoncmpavyuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHME MyTeH U TPaeKTOPUH ABMXKEHMsI OJHOTO M TOTO K€ Tela OTHOCHUTEJIBHO

pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPSAMOIMHEHHOTO JBUXKEHUSI.

4. VccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOTO ABUKECHHUS.

5. Habmronenue ABUXKEHMS Tela MO OKPYKHOCTH.

6. HaOmoneHne MexaHHMUECKUX SBICHHN, TPOUCXOAIINX B cucTeMe oTcuéra «Temexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHHH OTHOCHUTEJIbHO KaOUHeTa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tela U JIEUCTBYIONICH Ha HETO CHUJIBI.

8. HaOmoneHue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHneHwue Beca Tena Ipy yCKOPEHHOM JIBIKEHHH.

10. [Mepenaya umiynbca Mpu B3aUMOICHCTBUU TEJI.

11. [IpeoGpa3oBanust SHEPTUU TIPU B3aUMOJCHCTBUH TEN.

12. CoxpaHenue UMIysabca IpU HEYIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMITyJIbca TP a0COIIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HabmroieHne peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUH MPU CBOOOIHOM IaJICHUH.

16. CoxpaHenue MeXxaHUYECKON SHEPTUH MPU JIBM>KEHUH TeJla MO IHCTBUEM NPYKUHBI.

Jlabopamopnwvie pabomot u onvimol.

1. KoHcTpyupoBaHue TpakTa Uil pa3roHa W JAIbHEWUIEr0 PaBHOMEPHOTO JIBUKCHHS

[IapUKa WIH TEIEKKH.
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10.

11.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHS Opycka WM JBM)KEHHUS IIapuKa IO
HAaKJIOHHOM IJIOCKOCTH.

OmnpeneneHnue YCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBWXKCHHMU I10 HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MIPU PaBHOYCKOPEHHOM JIBHXKEHHH 0e3
HayalbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TPH PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayalbHOM
CKOPOCTM IIyTH OTHOCSTCA KakK psJ HEYETHBIX YHCENI, TO COOTBETCTBYIOLIME
IMPOMECIKYTKHU BPEMCHU OAUHAKOBLI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHS OT CHJIBI HOPMallbHOI'O
JaBJICHUS.

Onpenenenue k03(pPULMEHTa TPEHUS CKOIbXKEHHUSL.

Onpenenenue KECTKOCTU IPY>KUHBI.

Onpenenenue pabOThl CWJIBI TPEHUS IPU PAaBHOMEPHOM JBWKEHMM Tejaa IO
I‘OpH?;OHTElJ'IBHOﬁ TTOBCPXHOCTH.

Onpenenenue paboOThl CHIIBI YOPYrocTH HpU HOABbEME TIpy3a C MCIOJIb30BaHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

N3yueHue 3aKoHa COXPaHEHUS SHEPTUH.

Pa3nen 9. Mexanuveckue Kojie0aHUsI M BOJIHBI.

KonebartenbHoe npmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHMIi: MEepHoJ, 4acToTa,
aMmImTyna. Marematud4ecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
KOJIe0aTEeIbHOM JIBH>KEHUU.

3aryxatomue konebanus. Boinyxnennsie koneOanus. Pesonanc. Mexanndeckrue BOJIHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOmronenue koneGaHMi Tes M0/ 1eHCTBUEM CHUJIIbI TSDKECTH U CHJIBI YIIPYTOCTH.

2. Habmonenue xoneOaHMii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HabmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuwie pabomul u onvimol.

1. Ompenenenue yacTOThl U IEpUOAa KOJEOAHUNH MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOThl U Meproja KojaeOaHUH NPy>KUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHMOCTH TEpHOAA KOJeOAaHWH TMOABEIIEHHOTO K HHUTH Tpy3a OT
JUINHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH INepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. IlpoBepka He3aBUCHUMOCTH NepHOAa KoJeOAHWW Ipy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl Ipy3a.

6. OnbITEI, JOEMOHCTPUPYIONIME 3aBHCHMOCTh IMEpHO/Aa KOJeOaHWd TPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a M KECTKOCTH MPY>KUHBI.

7. W3mepeHue ycKopeHHUs! CBOOOIHOTO Ma/IeHus.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkana 31eKTpOMarHuTHBIX BOJIH. Vcronb3oBaHUe 3JEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BolnHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CsoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.

2. BomHoBble CBOICTBa CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. U3yyeHue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJH C IOMOIILI0 MOOUIILHOTO TenedoHa.

Pa3nen 11. CBeToBbIe sIBICHHS.

JlyueBass monenes cBera. Mcrounuku cBeta. lIpsimonuHelHOe pacnpOoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3aKoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3aKoH npenaomiieHUs cBeta. [lonHoe BHyTpeHHEe OTpa)kKeHHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX.

Jlunza. Xox nyweit B muH3e. Onrtuyeckas cucrema ¢oroamnmnapara, MHUKpPOCKONa u
Teneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U AabHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. CliojkeHUE CeKTpaibHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. IlpsmonuHeitHOE pacnpocTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cBera.

OnTu4eckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

. [punnun neiictBus ¢oroanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBera B CIEKTP.

12. [lonyueHnue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwsie padbomot u onvimol.

1. HUccnenoBaHue 3aBUCUMOCTH yTJiia OTPaKEHUSI CBETOBOT'O JIy4a OT yIiia MaJieHusl.
2. HzydeHme xapakTepUCTHK M300paKeHHUs TIpeMETa B IIIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIIEHHSI CBETOBOTO JIyda OT yIjla MajeHus Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tony4yenne n300paXkeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPArOLEeH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpIThl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOACHUM Yepe3 ILIBETOBBIE
(GUIBTPBI.

Pa3nen 12. KBantoBble siBJIeHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
HOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Aubga, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sJipa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaktuBHbIE TpeBpainenus. Ilepuop
[0JIypacnasa aTOMHBIX sIEP.

SnepHbie peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W aeneHus suep. Vcrounukn
sHeprun CoJIHIA U 3BE3L.

SAnepHas sHepretuka. JleiicTBUS pagOaKTUBHBIX U3JIyYEHUH Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrexTpbl U3Ty4YeHHS U TIOTJIOLICHHUS.

2. CrHekTpsl pa3MYHBIX TA30B.

3. CnekTtp BoaopoJa.

4. HaGmoneHue TpekoB B kamepe Bunbcona.

CoNoORWN

No ok



5. Pabora cuérurka HOHM3UPYIOIUX U3TYUECHUH.

6. Peructpanus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPrMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENHEHO-0000IAIONINI  MOAYNIb  TNpENHA3HAYEH [UIi  CHUCTEeMaTHU3aluu |
0000111eHUS TPEIMETHOTO COICP KAHUSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (PM3MKH, a TaKXKe JUIsl MOATOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMEHY I10
buzuKe U1t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHUM JAHHOIO MOJYJS pPEAIU3YIOTCd M CHUCTEMATU3MPYIOTCS  BUIbI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuuBaeTcs JOCTHKEHHE MPEAMETHBIX U
METaINpPEeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHus, (popMupyercs ecCTeCTBEHHOHAY4Has
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJEIOBAHMS SIBIICHUM NPUPOABl U TEXHUKH,
OBIIQJICHUE YMEHHSAMHU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS TIOJyYEeHHBIC 3HAHHA,
pemiarh 3aJa4M, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMIINANBHO AEATEIbHOCTHBIA XapaKTep NaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00yYaIOIUECs BBIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBICHATH (PU3HUECKHUE SIBICHUS
B OKPY’KaIOIIEH MPUPOJIE€ U MTOBCEJHEBHOM KU3HU;

UCTIOJIb30BaTh HAYYHBIE METO/bI MCCIEeIOBAaHUSA (PH3MUECKUX SIBICHUH, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HAmOOJE€ BaXXHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MPAKTUYECKOTO0 HCIOJIb30BAHMS PA3JIMYHBIX HMCTOYHUKOB JHEPrUM HA OCHOBE
3aKOHa  TpPEBpallleHHs M COXpPaHEHHUS  BCEX  M3BECTHBIX  BHUJIOB  DSHEPrUMU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

[] mposiBIEeHNE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (pU3UUECKOit
HayKU;

[ IEeHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

] TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBbIX M 3THUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTUKEHUHN (PU3UKU;

[ ocO3HaHME BaKHOCTU MOPAIbHO-ITHUECKUX IPUHLHUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

[] BOCHPHUSTHE 3CTETUYECKUX KauyecTB (pU3MUECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

] oco3HaHMEe LEHHOCTH (HM3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

(] pa3BUTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEpPECA K UCCIEA0BATEIbCKOM IEATEIbHOCTH;
5) popMupoBaHNs KYJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1arONMOJIyYHA:

[] oco3HaHMEe IIEHHOCTH Oe3omacHoro obpasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTU IMpaBWil O€30IaCHOr0 IIOBEACHMSI Ha TpaHCIOPTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

] chopMHpOBaHHOCTH HaBBIKA pe(IeKCHH, PU3HAHKE CBOETO NpaBa HAa OMIMOKY M TAaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

[] akTUBHOE Y4acTHe B PEIICHUH MPAKTHYECKHUX 33/1a4 (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHM3alii, TOopoJa, Kpas) TEXHOJOTHYECKOW W  COIMAIbHOW HAIpPaBICHHOCTH,
TpeOYIOMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

] MHTEpeC K MPaKTUIECKOMY H3ydeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOIA;

7) IK0I0THYECKOr0 BOCTIMTAHUA:

[J opueHTalusi Ha TpUMEHeHHEe (UINYECKUX 3HAHWM I pelieHwsl 3aJad B 0o01acTu
OKpY’KaloIlllel cpenibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
TUISL OKPYXKAIOLIeW Cpenbl;

[ oco3HaHME INI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IyTel UX pelleHus;

8) aganTannu K M3MEHSIOIMMCS YCJIOBUSM COLMAIbHON U NPUPOIHOI Cpeabl:

[J moTpeOHOCThP BO B3aMMOJCHCTBUM IPH BBIOJHEHUU MCCIEAOBAaHUN U IPOEKTOB
(hbU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

[ MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEIbHOCTD;

[J moTpeOHOCTh, B (OPMUPOBAHWU HOBBIX 3HAHW, B TOM 4YHcle (OPMYIUPOBATH HJIEH,
TIOHSATHSI, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;

[ oco3Hanue NeUIIMTOB COOCTBEHHBIX 3HAHUN U KOMITETEHTHOCTEH B 00J1aCTH (DU3UKH;

) mIaHupOBaHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DU3UYECKUX 3HAHMIA,

[J cTpemlieHHE aHAIW3UPOBaTh M BBIABIATH B3aUMOCBS3H TMPUPOABI, OOIIeCTBa U
HSKOHOMHKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NIESCKUX 3HAHMUIA;



e [] oOmeHKAa CBOMX JEHUCTBUM C Y4ETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCaJIbHbIE YUeOHbBIE ICHCTBUSA, PErYIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble Jlornyeckue AecTBUA:
® BBLISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbBIE IPU3HAKU OOBEKTOB (SIBJICHUIN);
® YCTaHABIIMBATh CYIIECTBEHHBINH MPU3HAK KJIaCCU(PUKALUU, OCHOBAHHUS JIsi 0000IEeHUS U
CpPaBHEHUS,
® BBISIBJISITh 3aKOHOMEPHOCTH U INPOTHUBOPEUUS B paccMaTpUBaeMblX (paKkTax, JAHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;
® BBLISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M NPHU HU3YYeHUU (GUBUYECKUX SBICHUN H
MPOLIECCOB, JieJaTh BBIBOJABI C MCIOJIb30BAHUEM JCIYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUECKUX BEITUUNH;
® CaMOCTOSITEIbHO BBHIOMpATH CIOCO0 pelieHus yuyeOHol (u3nueckoi 3agaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIICHHUs, BHIOOp Haubolee MOAXOISAIIET0O C Y4ETOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).
Bba3zoBble uccienoBareibckue 1eiCTBUS:
® 1ICI10JIb30BATh BOIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT IIO3HAHMUS;
® [I[POBOJIUTH TI0 CAMOCTOSITEIILHO COCTABJICHHOMY IUIaHY ONBIT, HECIOXKHBIN (PU3NICCKUI
HKCIEPUMEHT, HEOOJIBILIOE UCCIIET0BAaHNE (PU3UUYECKOTO SIBICHUS;
® OIICHMBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(OPMALIMIO, MOJYUYEHHYIO B XOJE
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;
® CaMOCTOSATEJIBHO (POPMYIMPOBATh 00OOIIEHUS U BBIBOABI MO pe3yiibTaTaM MpOBEIEHHOTO
HaOJII0IeHNUS, OIIbITA, UCCIICOBAHMS;
® [IPOTHO3UPOBATh BO3MOXKHOE JajibHEHIee pa3BUTHE (PU3MUYECKHUX IPOILIECCOB, a TaKXKe
BBIIBUTaTh MPEINIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.
Pabora ¢ nnopmanmeii:
® IPUMEHATh pPa3IMYHBIE METO/bl, MHCTPYMEHTHl W 3alpochl INpPU IOHCKE U OTOOpE
nH(pOpMaLlMU WK JaHHBIX C YUETOM IPEAIoKEHHON yueOHOo! (hru3nueckoi 3a1auu;
® AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETHPOBATh HMH(DOPMAIMIO PA3TUYHBIX
BUJIOB U (hOpM TMpecTaBICHUS;
® CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMy MpeAcTaBieHUs HHPOpMaLMHM U
WUTIOCTPUPOBATh pellaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JAuarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSIMH.
KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:
®B X0JI¢ OOCYXIEHUS Yy4yeOHOTO Marepuaina, pe3yJbTaToB JAOOPaTOPHBIX paboT U
MIPOEKTOB 33JaBaTh BOMPOCHI IO CYLIECTBY 00CYK1a€MOW TEeMbl M BBICKA3bIBAaTh HJIEH,
HalleJICHHbIE Ha pelleHue 3a/1auu U MoAepKaHue 0J1aroxenaTelIbHOCTH OOIEHHS;
® COTIOCTABJISATh CBOM CYXKJEHUS C CYXACHUSIMHM JpPYTUX YYaCTHUKOB JMajora,
00HapyXHUBaTh pa3IMn4yKe U CXOJCTBO MO3UIHII;
® BEIPAXKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



eIyOJIMYHO  TPEACTABIATH  PE3yJAbTaThl  BBINOJHEHHOTO  (U3WYECKOTO  OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

® [IOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHOU paOOTHI PU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

®IPUHMMATh IEJIH COBMECTHOW JESTEIbHOCTH, OpPIraHM30BHIBATh JACHCTBUSA MO €&
JOCTHIKCHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOLECCH U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® BBITIOJIHATH CBOIO YacTh pabOThHI, JOCTUTas KayeCTBEHHOTO pe3yJabTaTa II0 CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C APYTUMH YICHAMHU KOMaHIbI;

® OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEILHO
c(OpMyYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

Camoopranusauus:

® BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CHUTYaIUSIX, TPEOYIOUIMX UIS PEHICHUS
(bu3nUeCKuX 3HAHUMH;

® OPUEHTUPOBATHCA B PA3IMYHBIX MOAXO0JAX IMPUHATUS pelIeHud (MHAUBHUIYaJIbHOE,
NPUHSATHE PEIICHHS B TPYIIIE, IPUHATUE PEIICHUH TPYIIION);

® CaMOCTOSITEIBHO COCTABJIATH AITOPUTM pelIcHusT (U3MYSCKOW 3a7add WM ITUTaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH TpeJlaracMble BApUAHTHI PEIICHUIA,

® J[eJ1aTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

® 1aBaTh aJICKBATHYIO OIICHKY CHTYAIlUU U Mpejiarath IIaH e€ N3MCHEHHS,

® OOBSICHSITD MPUYUHBI JOCTHOKEHUS (HEJOCTIDKEHUS) PE3yIbTaTOB JACATEIBHOCTH, JaBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;

® BHOCUTb KOPPEKTHUBBI B ACATCIBHOCTD (B TOM YHCJIC B XOJ BBIIIOJIHCHUA (1)I/I3I/I‘-ICCKOFO
WCCIICIOBAHMSI WJIM TIPOCKTa) HA OCHOBE HOBBIX OOCTOSITEITBCTB, H3MEHUBIIHXCS
CUTYyallui, YCTAHOBJIEHHBIX OLINOOK, BO3HUKIIUX TPYAHOCTEN;

® OIICHUBATh COOTBETCTBHE PE3YJIbTATA IICJTH U YCIIOBHSIM;

® CTaBUTH ce0s Ha MECTO JAPYroro 4eloBeKa B XOJI€ CIOpa WM JAUCKYCCUU Ha HAYYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

eIpU3HaBaTh CBOE MpaBO Ha OMMOKY NpU peleHurn (U3MYECKUX 3a7ad WIH B
YTBCPKACHUAX Ha HAYUYHBIC TEMbI U TAKOC KC IPaBO APYTOTO.

MNPEIMETHBIE PE3YJIBTATHBI

K kxonny oOyuenuss B 7 KJjacce IpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

® [ICIIOJIB30BATh  MOHATHS: (QU3WYECKUE M XUMHUYECKHE SIBICHHUsA, HaOI0JeHue,
9KCIIEPUMEHT, MOJENb, TUIOTe3a, eIUHUIBl (PU3NUYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, razoo0pa3zHoe), MEXaHUYeCcKoe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE, NPSIMOJMHEHHOE),  TpaeKTopusl,
paBHOAEWCTBYIOIas cuia, Aedopmarus (ynpyras, IUIacTHYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

e pa3nuyath SABJICHUA (IUQPQy3Us, TEIIOBOE IBM)KEHUE YACTHUI[ BEIECTBA, PaBHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUS, B3aMMOJEICTBUE TeEJl, PaBHOBECHE
TBEPABIX TN C 3aKpeIyIEHHOW OChIO BpalleHUs, Nepefada JAaBlIeHUS TBEPIABIMU
TEeJIaMU, KUAKOCTSIMH U razaMH, aTMOC(EepHOe JaBlIeHue, JIaBaHue Tell, IPEeBPaLeHUs



MEXAHUUYECKOM HEPTUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIHUX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh NPOSIBICHUE M3YUYEHHBIX (DM3NYECKUX SBICHHNA B OKpYXKAIOIIEM MHpE, B
TOM 4ucie (pU3MYecKue SIBICHUSA B IMPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHS B IPUPOLE U
TEXHHUKE, BJIHUSHHUE aTMOC(EPHOTO JaBIIEHUS HA XUBOM OpraHusM, IjIaBaHUe pbIO,
pBIYary B TeJ€ YeIOBEKa, MPH 3TOM NEPEeBOJIUTH NMPAKTUYECKYIO 3a]ady B Y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHHUIA;

® ONHCHIBATh M3YyYCHHBIC CBOMCTBA TeN W (PU3UYECKUE SIBICHUS, UCIIONB3YS (PU3UUECKUE
BENIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJa TSDKECTH, BEC Tella, CUJla TPEHUs, [aBJICHUE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BBHITAIKMBAIOUIAs CWJIA, MEXaHW4ecKas padorta,
MOIIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJIbl, KO3(QQUIUEHT TMOJEe3HOr0 JeHCTBUS
MEXAHU3MOB, KMHETUYECKAsl W NOTEHLUAIbHAsl 3HEPIUs), IPU ONUCAHUU IPABUIIBHO
TPAKTOBAaTh (PU3NYECKUIT CMBICI HCIIONIb3yEMbIX BEIMYMH, UX 0003HAYCHUS U €TUHUIIbI
(GU3NUECKUX BEIMYMH, HAXOMUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3HMUECKYIO
BEJIMYMHY C JIPYTMMH BEIWYMHAMH, CTPOUTH TpaduKU H3YYCHHBIX 3aBUCHUMOCTEH
(GU3UYECKUX BEIHYMH;

® XapaKTepU30BaTh CBOWMCTBA Tell, (U3UYECKUE SIBICHUS U TPOIECCHI, UCIIONb3Yys MpaBUiia
CIIOXKEHHsI CHIT (BIONIb OJIHOM mpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30JI0TO€ TPABWIO» MEXaHUKH, 3aKOH
COXpaHEHMsS] MEXaHUYECKOW IHEpPruH, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3allACHIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;

© 00BACHATH (PU3UYECKHUE SBJICHHUS, MPOIIECCHI U CBOICTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil  NPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIBIATH  [PUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKHX IIaroB ¢ OMOpoit Ha 1—
2 U3y4YCHHBIX CBOWCTBAa (DU3MUECKUX SBICHUN, (GUIMUYECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

epemaTh pacu€THble 3aJauyd B 1—2 JeWCTBUS, HCNONB3YS 3aKOHBI U (POPMYIIBL,
CBs3bIBaloIlMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHallM3a YCJIOBMSA 3a/aud
3aMMChIBaTh KPATKOE YCJIOBME, MOJCTABIATH (PU3UYECKUE BEIWYMHBI B (OPMYJIBl U
IPOBOJUTH PAacy€Thl, HAXOAUTh CIIPABOYHBIC JAHHBIC, HEOOXOAUMBIE IJISI pEIICHUsS
3a/1a4, OL[CHUBATh PEATMCTUYHOCTh MOJy4YeHHONW (PU3NUECKON BEIUYNHBI,

® pacro3HaBaTh Npo0IeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIN (PU3NIECKUX METOJIOB,
B ONHMCAHUU HCCIIEAOBAHMS BBIICIATH IPOBEPSIEMOE IMPEAINONIOKEHHE (THIOTE3Y),
pa3nuyaTth U MHTEPIPETUPOBATH MOJYYEHHBIH Pe3yjbTaT, HaXOAUTh OMIMOKU B XOJE
OIBITA, JIENATh BBIBOJBI 110 €70 PE3y/bTaTaM;

® [IPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WM (U3NYECKUX CBOMICTB
Ten: (popMyaHpoBaTh MPOBEPSEMbIE MPEANONIOKEHHs, CcOOUpaTb YCTAHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUS, 3aMIUCHIBATH X0/ OIBITAa M (POPMYITUPOBATH BHIBOIBI;

® BBLINIOJIHATH MPSIMBbIE M3MEPEHUsl PACCTOSHUSA, BPEMEHH, Macchl Tena, 00bEMa, CHUIIBI U
TEMIIepaTypbl C MCIOIb30BAaHUEM AHAJOTOBBIX U LU(POBBIX NMPUOOPOB, 3aHCHIBATH
MoKa3aHUsl IPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;

® [IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (DPU3NYECKON BETUYMHBI OT APYrou ¢
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJa OT BPEMEHU JBWKEHUS TEJa, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaau
CONPUKOCHOBEHUS TEJ, CUJIBl YIIPYTOCTH OT YIJIWHEHHUs MPYKHUHBI, BBITAIKUBAOIIECH
CWIBI OT O0BEMaA MOTPYKEHHOW 4YACTH Tela W OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT INIyOHWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,



YCIIOBUY TJIaBaHUS TEN, YCIOBUW pPaBHOBECHS pblyara u OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIeOBaHUs, COOMpaTh YCTAaHOBKY M  BBIMOJHATH
U3MEpEHUS, CIeAysl TPeUIOKEHHOMY IUIaHy, (DUKCHPOBATh PE3YNIbTAThI MOJYYCHHON
3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHUJAC MNPEIJIOKEHHBIX TaOiUll U TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0BAHMS;

® [IPOBOJUTH KOCBEHHBbIE H3MEpPEHUs (U3MYECKUX BEIMUYMH (TUIOTHOCTH BeIIECTBa
JKUJKOCTH W TBEPAOrO Tejla, Cujla TPEHUSI CKOJIbKEHHUs, JaBJIEHHE BO3/ayXa,
BBITAJIKMBAIOIIAsl CHJIA, JEHCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAYs MPEIJIOKCHHON
MHCTPYKIUU: [IPH BBIMOJIHEHUN U3MEPEHUN cOOMPATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHCIIATH 3HAYCHUE UCKOMOU BEJIMUUHBIL;

ecoOMIOaTh MpaBWiIa TEXHUKU O€30MacHOCTH Npu pabore ¢ J1abOpaTOPHBIM
00opyI0BaHNEM;

® yKa3plBaTh TMPUHIMUIIBI JCHCTBHS MPUOOPOB W TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIONIUECS COCY/Ibl, OapOMETp, pblyar, MOABMKHBIN 1
HEMOJIBWKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

® XapaKTePU30BaTh MPUHIIMITEI JCHCTBHS N3YUYCHHBIX MPUOOPOB U TEXHHUYECKHUX YCTPOUCTB
C OMOpOo¥ Ha WX OmucaHus (B TOM YHCIIE: MOIIIMITHUKHA, YCTPOHUCTBO BOIOMPOBOJA,
TUIPABIMYECKU TPecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp),
UCTIOJNIB3YS 3HAHUS O CBOMCTBAX (PM3WYECCKUX SIBICHUH M HEOOXOIMMBIC (PUINICCKUE
3aKOHBI U 3aKOHOMEPHOCTH;

S IPUBOJUTH TPUMEPHl  (HAXOMUTh HWH(MOPMALMIO O TPHUMEpax) MPAKTUIECKOTO
UCTIONIb30BaHUsl (M3MUYSCKUX 3HAHWM B TOBCEAHCBHOW MKU3HU I OOECTICUCHUs
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi W COOJIIOACHHS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpY’Karolllen cpee;

® OCYIIECTBIIATh OTOOP HMCTOYHHKOB WHpopManuu B VIHTEpHETE B COOTBETCTBHH C
3a/IaHHBIM TIOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUM U TTyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACISITh HHGOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEUUBON
WJIM MOKET OBITh HEJIOCTOBEPHOM;

® [ICTI0JIB30BAaTh TPH BBHIMOJHEHUH YUYEOHBIX 3a/laHUil HAyYHO-TIOMYJSPHYIO JTUTEPATYPy
(buU3MYECKOTO COJEp)KaHUsS, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpPUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOPMALMH U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTyIO;

® co3/1aBaTh COOCTBEHHBIC KpaTKUE MUChMEHHBIC M YCTHBIC COOOIICHHS HAa OCHOBE 2—3
HUCTOYHUKOB MH(POPMAIUN (PU3UIECKOTO COJEePKaHUs, B TOM YHCIE MyOJIUYHO JeNaTh
KpaTKue COOOIIEHHUs O pe3yJbTaTax MPOSKTOB MM YUYEOHBIX MCCIEIOBAaHUMN, IPU 3TOM
rPaMOTHO WCIIONIb30BaTh W3YYECHHBI TOHATUHHBIA ammapar Kypca (QHU3UKH,
COTIPOBOXATh BHICTYIIJICHUE TTPE3EHTALIUEH;

® 1Y BBHIMIOJTHEHUH Y4YEOHBIX MPOEKTOB W HCCIENOBAHUMN paclpeiensiTh O0s3aHHOCTH B
TpYyIIe B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4aMU, CIEAUTH 32 BBHIITOJIHEHUEM TUIaHA
JIEHCTBUM, aJleKBAaTHO OICGHUBATh COOCTBEHHBIM BKJIQJ B JESITCIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMO/JICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILIHX.

K xonny oOyuenus B 8 kjacce mpeIMeTHbIE pe3ybTaTbl HA 0Oa30BOM YpPOBHE JOJIKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® ICTIONIF30BAaTh TOHSITHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBIKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIIEeCTBAa, KPUCTAUIMUECKHUE W aMopdHBIE Tena,
HACBIIICHHBIA U HEHACBILIEHHBIN Map, BIAKHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSIS
SHEprus, TeIJIOBOW JBUTATENb, SJIEMEHTAPHBIA SJIEKTPUYECKHUI 3apsl, dJIEKTPHUIECKOE



110JI€, MPOBOJHUKU U JAWUAJIEKTPUKH, IMOCTOSHHBIA 3JIEKTPUUECKUN TOK, MATHUTHOE
oJe;

epa3nuuarh sBJIEHUS (TEIJIOBOE pACIIMPEHHE WU C)KaTHhe, TEIUIoNepeaada, TEIUIOBOE
paBHOBECHE, CMadyMBaHME, KANWUIAPHbIC SBIEHUS, UCIAPEHHUE, KOHJAEHCAlUs,
IUIaBJICHHE,  KpUcTaum3auus  (OTBEpACBaHME),  KUICHHE,  TeIulonepeada
(TEeruIoNpOBOJHOCTb, KOHBEKLMSA, W3Iy4EHUE), JIEKTpU3allus Tej, B3auMoJelcTBue
3aps0B, ACUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIECHCTBHE
MarHuTOB, AECUCTBUE MAarHUTHOIO IOJI1 Ha NMPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHas
UHAYKLMS) TI0 ONMCAHUI0O HUX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3UUYECKOE SIBICHUE;

® pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (DU3UYECKHUX SIBICHHH B OKpYXArOIIEM MHUpE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUJISIPHBbIE ABJICHUST B IPUPOAE, KPUCTALIBI B npupoze, usznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00Opa3oBaHHE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMmocepe, dIIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOIIOCOB, pOJIb MAarHUTHOTO TOJS JUIS KU3HH Ha
3emiie, MOJISIPHOE CHUSIHUE, IIPU 3TOM MEPEBOAUTh MPAKTUYECKYIO 3a/lauy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

® ONMCHIBATh M3YyYCHHbIE CBOMCTBA Tel U (U3UYECKUE SIBICHUS, UCIONb3Ys (U3NUYECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUNIOEMKOCTb ~ BEIECTBA, YAEIbHAas TEIJIOTa IUIABICHUSA, YJeJbHAs TEIUIOTa
napooOpa3oBaHUs, yJelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(QQPHUIMEHT MOJIE3HOrO
JEHCTBUS TEIUIOBOM MAllMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa, 3JIEKTPUUECKUN
3apsil, CHUJa TOKa, OJJIEKTPUUYECKOE HAaNpsHKEHUE, CONPOTUBIIEHUE IPOBOJHMKA,
YII€IbHOE COIIPOTHUBIICHHE BELIECTBA, pa0d0Ta U MOILIHOCTb 3JIEKTPUYECKOIO TOKA), IPH
ONHCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCHOIb3yEeMbIX BEJIUYHUH,
0003HaueHHS ¥ eIUHUIBI (PU3NIECKUX BEIWYHH, HAXOAUTh (HYOPMYJIBI, CBSA3BIBAIOIINE
JAaHHYIO (U3MYECKYI0 BEJIMYMHY C JPYIMMH BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

® XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHUS M MPOLECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpPHUU CTPOEHHUS BEIECTBA,
INPUHLMIT CYNEPHO3UIMKU TMoyied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsga, 3akoH OMa s ydacTka nenu, 3akoH J[xoynsa—JleHna, 3akoH COXpaHEHHs
SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alMCHIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

© 00BACHATH (PU3MUECKHE MTPOLIECCH] U CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyalUi
IPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABIATH MPUYMHHOCIEICTBEHHBIE CBSI3H,
CTpOUTh OOBsICHEHHWE M3 1—2 JOrMYecKHMX HIaroB ¢ OMopoil Ha 1-2 H3y4eHHBIX
CBOICTBa (PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemaTh pacuéTHbIE 3agauyd B 2—3 JEWCTBUS, HCIOJIB3YS 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3aMUChIBaTh KPaTKOE YCJIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JJISl PELICHUs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JJIs €€ pelIeHus], IPOBOAUTh PAacuéThl U
CpaBHMBATh MOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;

® pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIHN (PU3NYECKUX METOJOB,
UCIIONIb3YSl OINHCAHUE UCCIECJOBAHMS, BBIACIATH IPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHMBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS UCCIIEI0OBAaHUS, JI€]aTh BHIBOJIBI;

® [I[POBOJIUTH OMBITHI [10 HAOIIOCHUIO (PU3MUECKUX SBJICHUN MM (PU3NYECKUX CBOWCTB TEJ
(KanmWJUIIpHBIE  SBJICHMSA, 3aBUCHUMOCTb JaBJICHHMS BO3AyXa OT ero o0béMa,
TEMIIEPATYPbl, CKOPOCTHU TMPOIIecca OCTHIBAHUS U HarPEBAaHUS MPU U3TYyYEHUH OT LIBETa



U3Ty4yaroule (MOINomaroeil) MOBEPXHOCTH, CKOPOCTb HCIApEHHsl BOJBI  OT
TEMIEPATYPbl JKUIKOCTH MW IUIOIIAgU €€ IOBEPXHOCTH, DJEKTpHU3alus Tel H
B3aMMOJIEHCTBUE 3JIEKTPUUECKUX 3apsiiOB, B3aUMOJCHCTBUE INOCTOSHHBIX MAarHUTOB,
BU3yalIM3alysl MArHUTHBIX I10JIEH IOCTOSIHHBIX MarHUTOB, JEHCTBUS MarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENs
IIOCTOSIHHOTO TOKa): (hOpMyIMpOBaTh IMpPOBEpsEMble MPEANOI0KEHUsA, COOUpPATh
YCTAaHOBKY M3 IPEMJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GopMynHpOBaTh BHIBOBI;

® BBINIOJIHATh TPSIMbIE U3MEPEHMsI TEMIIEpaTypbl, OTHOCUTEIbHOW BIIAKHOCTU BO3AYXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTAaThl H3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPENIHOCTH;

® [I[POBOJIUTh MCCIIEJOBAHNE 3aBUCHMOCTHU OJHOW (DM3WYECKON BEIMYMHBI OT JPYro ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOINAJU IONIEPEUYHOI0 CEYECHUs U YACIBHOIO COIPOTHUBIICHUS BEILECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHUS HA IIPOBOJIHUKE,
UCCIICIOBAaHUE I10CIIEI0BATEIbHOIO U MapajljIeIbHOTO COEJUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHMEe, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHs, CIEAYs
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TaOIHI U TPaUKOB, AETATh BEIBOIBI 10 PE3yJIbTaTaM UCCIIETOBAHMS;

® [IPOBOJIUTh KOCBEHHbIE H3MEpeHHUs (U3NYECKUX BEIMYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOLIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHMs, CcoOMpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY, ClEeays
IIPEUI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUECHNUE BEIIMYUHBI,

ecoOmoaTh TpaBWJIa TEXHWKH Oe3omacHOcTH Tmpu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

® XapaKTepU30BaTh MPUHIMIIBI IEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpOM Ha MX omucaHHs (B TOM YHUCIE: CUCTEMa OTOIUIEHHS JJOMOB, TUTPOMETD,
napoBas TypOMHa, aMIepMeTp, BOJIBTMETP, CYETYMK DJIEKTPUUECKON DSHEpIuu,
AJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNIbHBIE 3JIEKTPOIPUOOPH (TpUMEpPHI),
AIIEKTPUYECKUE MPEIOXPAHUTENN, SJIEKTPOMArHuT, 3JEKTPOJBUTATENb MOCTOSHHOIO
TOKa), WCIONb3Yys 3HAaHUS O CBOMCTBaX (PU3MUECKUX SABICHUH M HEOOXOAUMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M HW3MEpPUTENIbHBIE HPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPAaHMs, 3JIEKTPOCKOI, PEOCTar), COCTABIATH
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCJIEN0BATEIbHBIM U NAapauIeIbHBIM COCIUHEHUEM
AJIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMsI SJIEMEHTOB AJIEKTPUUECKUX LENeil;

®[IPUBOAMTH MNpPHUMEPHl (HAXOIUTh HMH(POPMALMI0 O TpUMepax) MPaKTHUYECKOro
UCTOJIb30BaHUSl (PU3MUYECKUX 3HAHUM B TIOBCEJHEBHOW KM3HM A oOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

® OCYILIECTBIIATH TOMCK MH(pOpMaLuU GU3nUecKoro cojepxanus B MIHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUNW M NMYTEM CPaBHEHMS JIOTOJIHHUTEIBHBIX HCTOYHHUKOB BBIIEIATH
uH(pOpMalLIHIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MITH MOXKET ObITh HEJJOCTOBEPHOIA;

® ICTIOJIb30BATh NPH BBHIMOJIHEHUH Y4YeOHBIX 3aJaHUi HAay4YHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3NYECKOro CoJep)KaHus, CIPAaBOUYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;



®C03/1aBaTh COOCTBEHHBIE NHCHMEHHBIE W KpaTKUE YCTHBIE COOOIIeHus, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COAEP)KAHUs, B TOM YHUCIIE
nyOlIMYHO  IPEICTaBISITH  PE3yiabTaTbl IMPOEKTHOM WM HCCIENOBATEIbCKON
JeSITeIbHOCTH, MIPU 3TOM IPAaMOTHO HMCIIOJIb30BaTh U3YyYCHHbIM MOHATHHMHBIA amnmapat
Kypca (pHU3UKH, COMPOBOXKIATh BHICTYINICHHE MTPE3CHTALIUEH;

®IIpU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HUCCIEAOBAaHMM (PU3MUECKUX IPOLECCOB
pacrpenesaTe 00s3aHHOCTH B IPYIIE B COOTBETCTBHM C ITOCTABIEHHBIMU 33JadaMH,
CIIEIUTh 3a BBIIOJHEHMEM IUJIaHa JEHUCTBUM M KOPPEKTHUPOBATh €ro, aJaeKBATHO
OLIEHUBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  IPYMIbI, BbICTPAUBAThH
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHuy oOyuenust B 9 Kiacce npeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHbI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® IICIIOJIb30BATh IOHATHUA: CHCTeMa OTcuéTa, MarepuanbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXAHMUYECKOro JBMKEHUs, nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEperpy3ku, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPJAOrO Tela, paBHOBECHE,
MeXaHWYeCKne Kone0aHus ©  BOJHBI, 3BYK, HWHOQPa3BYK M  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, HIKaJA 3JEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CHEKTPhl HCIIyCKaHHWS M TOTJIOIIeHUus, anbda, Oera- m Tramma-
U3JIy4€HUs1, U30TOIIb, SiAEPHAs YHEPTE€THKA,;

e pa3nuyarh SIBICHHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JIBU)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE T ICHHUE TN, PABHOMEPHOE
JBIDKEHUE 110 OKPY)KHOCTH, B3aMMOJEHCTBHE TeJl, PEAKTUBHOE JBH)KEHHE,
KoyiebaTenbHOe JBIKEHUE (3aTyXalolIue W BBIHYKACHHBIC KOJICOAHWs), PE30HAHC,
BOJIHOBOE JIBWJKCHHME, OTpak€HHE 3ByKa, MPsAMOJIMHEHHOE paclpOoCTpaHEeHHUE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KEHUE
0eroro cBera B CHEKTP M CIIOKEHHE CIIEKTPaJbHBIX I[BETOB, IUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JIMHEHYAaTOro CHEKTpa H3JIY4EHHUS)
[I0 ONHCAaHUIO0 UX XApPaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIINUX
JTaHHOe (U3HYECKOE SBJICHHE;

® pacro3HaBaTh MPOSIBIEHHE U3yYEHHBIX (U3NUECKUX SIBJICHUH B OKpYyKarolleMm mupe (B
TOM yHclie (U3NYECKUEe SBICHUS B MPUPOAE: NMPUIUBBI U OTIUBBI, ABMKEHHE IJIAHET
ConHeyHOM cucTeMBbl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LBETa TEll,
ONTUYECKHWE SBJIEHUS B  MpHUpPOJAE, OHOJIOTrMYecKoe  JEeHCTBHE  BUAMMOIO,
yIAbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO M3IY4YE€HUH, €CTECTBEHHBIH paJuOaKTUBHBIN
(GOoH, KOCMHYECKHME JIy4H, paAUOAKTUBHOE MW3JIyY€HHUE TPUPOIHBIX MHUHEPAJIOB,
JieicTBUE palnOAKTUBHBIX M3JIyYeHUH Ha OPraHU3M 4elloBeKa), PU 3TOM NEePEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBa (IIPU3HAKH)
(bu3nUecKuX SBICHUIA;

® ONIMCHIBATh M3YYEHHbIE CBOMCTBA TeNl M (PU3MYECKHE SBIICHUS, HCIONb3ysd (pU3nveckue
BEJIMYMHBI (CpPEeIHSsE U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUU,
YCKOpPEHUE, NMEPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMs, CUja YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMIYJIbC
CHJIBI, MEXaHHYECKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHs TeNa, MOIHITOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKAaTOW MPYKUHBI, KUHETHYeCcKast
DHEprus, NOJHAasg MEeXaHWYecKas HHEeprus, MepuoJl M YacToTa KojeOaHuil, IInHa
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHUS
Cpefbl), PH ONHCAaHUM TNPABHIBHO TPAKTOBATh (PU3MYECKHH CMBICT HCIOIb3YEeMBIX
BEJIMYMH, OOO3HAUeHUs M EAUHHIBI (PU3NYECKUX BEJIUYMUH, HAXOIUTH (OPMYIIBL,



CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO0 BEIUYHMHY C JPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

® XapaKTepU30BaTh CBOMCTBA Teld, (PU3MUECKHUE SIBICHUS U MPOILECCH, UCIONb3Ys 3aKOH
COXpaHEHUS PHEPIHU, 3aKOH BCEMHUPHOIO TITOTEHMS, MPUHIUI CYNEPHO3UINH CHIL,
NPUHIUI OTHOCUTENbHOCTHU [ anuiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPaKEHUS U TMPEJIOMIIEHUS CBETa, 3aKOHbI COXpPAaHEHHUS 3apsJ0BOTO U
MaccoBOrO0 4YHCEJI TpHU SACPHBIX peaKIusX, IMPU OTOM JIaBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMaTHUECKOE BBIPAXKECHHUE;

© 00BSCHATDH (PU3UYECKHE MPOIIECCHI U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUYMHHO-CIECACTBEHHBIC CBS3H,
CTPOUTHh OOBSCHEHHE M3 2—3 JIOTHYECKHUX IIIaroB C OMOpPOM Ha 2—3 H3YyYCHHBIX
CBOWCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIe 3a/1a4il (OMUPAOIIMECcs HA CUCTeMY U3 2—3 ypaBHEHUM), HCIONb3YS
3aKOHbI U (DOpMyIbI, CBs3bIBalOIIME (PU3MUYECKHE BEITUYMHBI: Ha OCHOBE aHalIM3a
YCIIOBHS 3a/laud 3alHChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WIIN
n30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIE I PEIICHUs,
IPOBOIUTH PACUYETBl M  OICHWBATh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYCHUS
bu3nYECKOIl BETUYMHBL;

® pacro3HaBaTh NpoOIEMbl, KOTOPhIE MOXHO PEIIUTh MPHU MOMOIIN (PU3MYECKHX METOJIOB,
UCTIONB3Ysl ONUCAHWE WCCIEeNOBAHUSA, BBIJACIATH IPOBEPSIEMOE IPEIIOIOKECHHE,
OLICHUBATh MPABWJIBHOCTH TMOPSIKA IPOBEIEHUS HCCIEAOBAHUS, MENaTh BBIBOJBI,
MHTEPIPETHPOBATH PE3YNIbTATHl HAOIIOICHUH U OIBITOB;

 [IPOBOIUTH OIIBITHI MO0 HAOTIOACHUIO GU3NYECKUX SIBICHUN UM (PU3NYECKUX CBOWCTB TEI
(u3yueHne BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpAaHEHHS SHEPTUH, 3aBHUCUMOCTD
nepuo/ia KojiebaHuil MpyKMHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTH TPYKUHBI U
HE3aBHCHUMOCTh OT aMILTUTY bl MAJIbIX KOJICOaHU, MPSIMOIIMHEHHOE paCIPOCTPaHEHHE
CBETa, DPa3JIOKEHHE OEJIOr0 CBEeTa B CHEKTpP, M3YyYCHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakeHHMsl MpeaMmera B coOMparoliel JIMH3E,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOupaTh YCTaHOBKY U3 N30BITOYHOTO HAOOpa 000pyI0BaHUS, OMUCHIBATH X0/ OIbITA U
€ro pe3yabTaThl, (POPMYITUPOBATH BHIBOIBI;

® [IPOBOJIUTh TPH HEOOXOAMMOCTU CEpUI0 MNPSAMBIX H3MEPEHUH, Omperenss cpenHee
3HaYeHHe H3MepseMoi BeNUYMHBI ((OKYCHOE paccTOsHHMEe COOUpAIOLIel JIMH3bI),
000CHOBBIBATH BHIOOP CIIOcO0a U3MEpEeHUs! (M3MEPUTEIHLHOTO MpUbopa);

® [IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM
OpsIMBIX  U3MEpPEHU (3aBHCHUMOCTh IYTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM
NBIDKEHUM 0€3 HadalbHOH CKOPOCTH, Tepuojia KOJeOaHWH MaTeMaTH4ecKOoro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCHMOCTH YTJia OTpa)K€HHUsS CBETa OT yrja MajeHus u
yIi1a MPeIOMIICHHsI OT yIJia MajJeHus1): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOuparh yCTaHOBKY, (UKCHpPOBATh pPE3yJIbTaThl IOJYYEHHOH 3aBHCHMOCTH
(GU3NIEeCKUX BEIWYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3yJbTaTaMm
UCCIIE/IOBaHMS;

® [IPOBOJINTh KOCBEHHBIC M3MEpeHUs (U3NYECKUX BETMYMH (CPEmHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOXPPUIIUEHT TPEHUS CKONBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa W TEpHOjA KojeOaHWid MaTeMaTHYeCKOTO W MPYKHHHOTO
MasiTHUKOB, OITHYecKas CHJIa COOMparomield JHMH3bI, pPaJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJIHATH
U3MEpEHUs, Cenys MPEeAJIOKEHHON MHCTPYKIIMH, BBIUYUCISITH 3HAUCHUE BEIUYMHBI U



AQHIN3UPOBATh IIOJyYEHHBIE pE3yJIbTaThl C Y4YETOM 3aJ@aHHOM MOIPENIHOCTH
W3MEPEHHI;

ecoOmoiaTh TpaBWJIa TEXHUKH Oe3omacHOCTH mpu pabore ¢ 1abOpaTOPHBIM
00opyI0BaHUEM;

® pa3IM4yaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (PU3UUECKUX MOJIEIICH: MaTepHalibHas TOUKa,
a0COJIIOTHO TBEPJIOE TEJNO, TOYEUYHBIH MCTOYHUK CBETa, Jy4d, TOHKas JIMH3A,
IJIaHETapHasi MOJIEb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO S11pa;

® XapaKTepU30BaTh MPUHIIMIIBI ICHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopod Ha HX omnucaHus (B TOM 4MCIE: CHUIOMETP, NAaTUMKU IOJIOKEHUS,
paccTosSHUSL U YCKOPEHMUsI, paKeTa, 3X0JI0T, OYKU, IEPUCKOII, oToanmapaT, ONTHIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOII, JO3UMETp, KaMepa BuiabcoHa), HCHoyib3ys 3HaHUS O
CBOICTBax ()M3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

® 1ICII0JIB30BATh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB MPH PEUICHUH y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMbl ISl TOCTPOCHHUS M300paKeHUH B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

®IPUBOJAUTH MpUMEpPbl (HAXOAUTh WHGOPMALMIO O TpUMEpax) MNPaKTUUECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B TOBCEJAHEBHOM >KM3HHM [UIsl OOecreyeHus
0e30macHOCTH NpU OOpalieHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKaroIleH cpese;

® OCYIIECTBIATh TMOUCK HHpoOpMAMU (U3HUECKOro conepkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsS] TMOUCKOBBIA 3amMpoC, HAXOJUTh MYTH OINpEeAeTeCHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAaHUU W
JIOTIOJIHUTEIBbHBIX HCTOYHUKOB;

® ICTIOJIH30BATh TPH BBHIMOJIHEHUH Y4YeOHBIX 3aaHUi HAyYHO-TIONMYJISIPHYIO JINTEPATyPy
(U3NYECKOT0 COJEp)KaHUsS, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® c03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHHUs Ha OCHOBE MH(OpMaLUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAaHUS, NyOIMYHO MPEACTaBIsATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKJAaTh BBICTYIUIEHHWE MpE3eHTaluel ¢ y4éToM O0cCOoOeHHOCTeH ayauTopun
CBEPCTHHKOB.



TEMATHUHYECKOE INTIAHUPOBAHUE
C YKa3aHHeM KOJMYECTBA aKaJlEMUYECKIX YacOB, OTBOJMMBIX Ha OCBOCHHE KaXI0H TeMbl y4eOHOT0 peaMeTa, yueOHOro Kypca, yaueoHOro
MOJTYJIS 1 BO3MOKHOCTH HCIIOJIb30BAHMSI I10 3TOM TeMe AJICKTPOHHBIX (LU(POBBIX) 00pa30BaATEIBHBIX PECYPCOB, SBIISIOMIMXCS y4eOHO-
METOJMYECKMMH MaTeprallaMu (MyJIbTUMEIUHHBIE TPOrPaMMBI, FIEKTPOHHbIC YUEOHUKH U 331aYHUKH, JICKTPOHHBIE OMOINOTEKH,
BUPTYyaJIbHBIE JTAOOPATOPUH, UTPOBBIE IPOTPAMMBI, KOJUIEKIUH HHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOIB3YEMBIMH ISl OOYUEHUS U
BOCHHUTAHMSI PA3JIMYHBIX TPYIII [10JIb30BATENEH, IPEICTaBICHHBIMU B JIEKTPOHHOM (LIM(PPOBOM) BUJIE U PEATU3YIOLUIUMH IUJAKTUYECKUE
BosMmoxkaHocTH KT, copepikanrne KOTOPHIX COOTBETCTBYET 3aKOHOIATEIHCTBY 00 00pa30BaHUH.

TeMarnueckoe NIIAaHUPOBAHUE OPUEHTHUPOBAHO HA BKIIOUECHUE IIEJEBBIX NMPUOPUTETOB BOCHUTAHHUS, & TAKXKE IOJOKEHUS MOIYJIS
«IIIxoapHBIN Ypok» Paboueli mporpaMmbl BOCIIMTaHMS, SIBJISIONMIEHCS YacThIo cojepskareabHoro pasaena OOIT OOO.

7 KIIACC
KoJunuecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NporpamMmbl Bcero Kontponnurre | JIaboparopuer o0pa3oBaTe/bHbIC
padoTbI e padoTsbl pecypes
Pa3nes 1. ®u3nka u e€ posib B NIO3HAHUHM OKPY/KAIOIIEro MHPa
bu6mmoreka [IOK
11 Pu3nka - Hayka o npupoze 2 https://m.edsﬁa.ru/?f416194
1.2 dusnueckue BETHYNHBI 2 1 ﬁggiﬁ;;l%ii?{fﬂ 416194
1.3 EcrecTBeHHOHay4HbBI METO/ MO3HAHUS 2 1 BH6H_HOTeKa HOK
https://m.edso00.ru/7f416194
Wroro no pazneny 6
Pasnen 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOCHHH BelleCTBA
2.1 CrtpoeHue BeniecTBa 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
29 JIBM>XeHne 1 B3aUMOJICHCTBHE YaCTHII 2 bu6mmoreka [IOK
BelIeCTBA https://m.edso00.ru/7f416194
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bubmuoreka [JOK

2.3 ArperaTHbIe COCTOSIHUS BEIIeCTBA 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6mmoreka [IOK
3.1 Mexaieckoe ABIXCHAE 3 https://m.edsoo.ru/7f416194
bu6mmorexka [IOK
3.2 Muepuus, macca, n10THOCTS 4 https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Buaer cun 14 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH M ra3oB
41 Masnenue. Ilepenaya naBieHus: TBEPABIMU 3 bubnnorexa [HOK
' TeNaMH, JKUIKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.2 Jlapnerue xukoctn S https://m.edso00.ru/7f416194
bu6mmorexa [IOK
4.3 ATmochepHoe rasnenue 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA MOTPYKEHHOE v bubnnoreka [JOK
' B HHUX TEJIO https://m.edso00.ru/7f416194
Wroro no pazmeny 21
Paspnen S. PaGoTra 1 MOIHOCTB. JHeprust
bu6mmoreka [JOK
>1 Pabora i momeoCTS 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hpocteie mexarusMb! S https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
53 Mexaneckas sHeprus 4 https://m.edsoo.ru/7f416194
Wroro no pazmeny 12
PesepBHOE BpeMms 3
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8 KJIACC

KoJsnyecTBO 4yacoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3aeioB U TeM (uudposBbie)
Ne n/m IpOrpaMMEI Beero Kognponbm,le JIaﬁoﬁpaToprl 0Gpaz0oBaTEIbHbIC
padoTsI e padoTsl
pecypchl
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CrtpoeHnue u CBOIMCTBA BEIECTBA 7 ﬁggg?l?;eel(ciasgjor{fﬁ £4181ce
bubnuorexa [JOK
12 Tenosbie nporeccy! 21 1 3 https://m.edsg).ru/?f418lce
Htoro no pazneny 28
Paszgen 2. diiekTpuyeckre 1 MAarHMTHbIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 bubnnoreka [JOK
' U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK 20 1 5 Egg?;ﬁ;i%ii%ﬁn f4181ce
bu6mmoreka [JOK
2.3 MarsuTHEIC SABICHH 6 1 1 https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
24 INIEKTPOMATHHTHAS HHIYKIHS 4 https://m.edsg).ru/?f4181ce
Hroro no paszneny 37
PezepBHOE Bpems 3 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 9
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9 KJIACC

KoJsnyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (mudpossbie)
Ne n/n NMPOrpaMmblI Bcero Kontpoaensie | Jlaboparopusi o0pa3oBaTe/bHbIe
padoTshI e padoTsbl pecypebi
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4yeckoe JBUKEHHE U CIIOCOOBI ero 10 1 bubnnoreka [JOK
' OIIMICAHHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 BaanmopercsHe Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3AKOHEI COXpAHCHHA 10 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3nen 2. Mexanuyeckue Kojie0aHUsA U BOJTHBI
bu6mmorexa [IOK
2.1 Mexanmeciue koneOanus ! ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2:2 MexaHuecKkue BONHbI. 3BYK 8 . https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3. DjeKTPOMArHUTHOE NOJI€ U YJIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 bubnuotexa [JOK
' HJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 1 https://m.edso0.ru/7f41ada6
bu6mmoreka [JOK
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 1 https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenune 6eoro cBeTa B CIEKTP 3 bubmuorexa [JOK
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Wroro no pazneny 15
Pa3znen 5. KBaHTOBBIE IBJIEHUA
5.1 Hcnyckanue u MorJionieHue CBeTa aTOMOM 4 BH6H_H0TeKa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoenue atomnoro snpa 6 https://m.edsg).ru/?f41a4a6
bu6mmorexa [IOK
53 sAnepHeIe peakimH ! https://m.edsi.ru/7f41a4a6
Htoro no pazneny 17
Pasnen 6. [loBTopuTe 1bHO-00001IAK0IIMIT MOAYJIb
6.1 [ToBTOpEHKE M 0000IIIEHNE CONEePKAHUS 9 bu6mmoreka [IOK
Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 9
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