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INOACHUTEJIBHAA 3ATINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO 0OIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE IOJOXEHUH U TpeOOBaHMUN K pe3ynbTaTaM OCBOEHHsS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOM Tmporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus ydeOHOTO
npeaMera «Pusukay.

Copmepxanne  mporpaMMbl 1o (GU3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIONMXCS M OPraHM3aLMI0 M3Y4YeHUs (QHU3UKU Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mno (Qusuke y4dUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOIO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMS.

[TporpammMa 1o ¢u3uke ycTaHaBIMBAET pacHpeieseHue ydyeOHOro martepuaia 1o rojiam
o0ydeHust (1o Kjiaccam), MpeajgaraeT HPUMEPHYIO IMOCJIEI0BATEIbHOCT H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHUA HPEIMETHOrO COJAEpX aHHUA U Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

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

dusmka gBISETCS CUCTEMOOOPa3yIOIUM Ul €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUEcKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO
KapTHHY MHUpa, TPEAOCTABISET Hambosiee sICHbIe 00pa3lbl NPUMEHEHHsI HAyYHOTO METOja
IIO3HAHUS, TO €CTh CI10C00a NOIYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa W3 TJIaBHBIX 337a4 (U3MYECKOro o0pa3oBaHUsS B CTPYKType oOmiero oOpa3oBaHUS
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYYHOH TIpaMOTHOCTH M HHTEpeca K HayKe Yy
o0ydJarouuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IPENIOAracT OBJIAJACHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMH, XapaKTePHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

®HAy4YHO OOBSCHSATD SIBJICHHUS;

® OLICHUBATh ¥ IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS;

®HTEPIIPETUPOBATh JAaHHBIE W WCIOJIB30BATh HAydHBIE JOKA3aTeIbCTBA JUIS
MIOJTyYEHUS BBIBOJIOB.

[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuernun npenogaBanus yaeOHOTO npeamera «DPu3nka» B 00pa3oBaTEIbHBIX OpPTaHU3AIMIX
Poccuiickoit ®@enepanuy, peaau3yloLMX OCHOBHbIE 00IIe00pa3oBaTeIbHbIE MPOTrPAMMBI,
yTBepxkI€HHON pemenneM Kosermn MunncreperBa npocsemenus Poccuiickont denepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Hesn n3yyenust pu3nkm:

® [IpHOOpETEHNE UHTEPEca U CTPEMIICHHS 00yUarOIIUXCsl K HAYYHOMY M3yYEHHIO PUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
®pa3BUTHE TIPEACTABICHWH O HAydHOM METO/A€ TIO3HAaHUS W  (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

¢ hopMupoOBaHHE HAyYHOI'O MHUPOBO33PEHHUSI KaK pe3ysbTaTa M3Y4YE€HUS OCHOB CTPOEHUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3HKHU;

e hopMupOBaHHE TMPENCTABICHUH O POIH (HU3UKH JJISI Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

epa3BUTHE MPEACTABICHUII O BO3MOXHBIX cdepax Oynymei npodeccnoHaIbHON
JeSITeIbHOCTH, CBS3aHHOM ¢ (PM3MKOI, MOATrOTOBKA K JalbHENIIEeMy O0yYEHHIO B 3TOM
HaIpaBJICHUH.



JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3zoBaHus 00ecIIeunBaeTCs PEIICHUEM CICAYIOIMNX 3a1aY:
® IpHOOpPETEHNE 3HAHUI O IUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAaHMYECKHUX, TETIOBBIX,
AJNEKTPUUECKUX, MATHUTHBIX  KBAHTOBBIX SBJICHHSX;
e IpUOOpPETEHNE YMEHHUH OINUCHIBATH U OOBSACHATh  (PU3MUECKUE  SBICHHUA C
UCTIOJIb30BaHUEM IOJTyYCHHBIX 3HAHUIA;
® OCBOCHHE METOJIOB PEUICHHUS NPOCTEHIIMX pacy€THBIX 3a7ad C HCIOJIb30BAHUEM
(bU3NUECKUX MOJIeNIeH, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;
® pa3BUTHEC YMCHHI HAOIIOAATH MPUPOTHBIC SIBIICHUS U BBITIOIHSATE OIBITHI, 1a00paTOpHBIC
paboThl M SKCIEPUMEHTAIbHBIC HMCCIECIOBAHUS C HCIOJB30BAHHEM H3MEPHUTEIbHBIX
puOOPOB;
eocBOeHHE NPUEMOB pPabOThl ¢ uH(pOpMaKend (UINIECKOTO COJCPKAHMS, BKIOYAs
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (DM3WKH, aHAM3 U KPUTHUYECKOE
OlLICHUBaHKE WHPOPMALINY;
© 3HAKOMCTBO CO cepamu MpodhecCHOHATLHON NeSTSIIEHOCTH, CBA3aHHBIMU C (DU3HKOMU, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JTOCTHKCHUAX (DU3MUECKON HAYKH.
Ha uzyuenmne ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1no (Gu3mnke nepedeHsb J1abopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHAATENbHBI XapakTep, YYHUTENb JelaeT BbIOOp MpoBeneHHs Ja0OpaTOpHBIX PadOT |
OTIBITOB C YU4ETOM WHIUBUIYaTbHBIX 0COOCHHOCTEN 00yJarOIUXCsl, CIIMCKA HKCIIEPHUMEHTATIbHBIX
3aJJaHMi, TIPeIaraeMbIX B paMKax OCHOBHOTO rOCYJapCTBEHHOTO dK3aMeHa o (hU3HKe.



COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAIOLIEro MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Ou3ndeckue SBICHUSA: MEXAHHUYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemnocTs M3MepeHuil. MexayHapoiHas CUCTeMa €IMHHII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH W3Yy4aroT Ipupony. EcrecTBeHHOHAy4HBIN
METO/i TMO3HAHUs: HAOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABMXKEHUE THUIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsicHeHHe HalmogaemMoro spieHus. Omnucanue
(U3NUECKUX SBICHHUIA C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.

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

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

npuopom.

Jlabopamopnwvie pabomot u onvimel.

Omnpenenenye LEeHbl JeIeHNs HIKaIbl K3MEPUTEIBLHOTO pUoopa.
N3mepenne paccTOsTHUM.
N3mepenune 00bE€Ma KUIKOCTU U TBEPAOIO TENA.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
W3mepenne TtemrepaTypbl MNpU TOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTydKa
TEeMIIepaTyphl.
6. IlpoBemenue wmccineqOBaHMS O MPOBEPKE THIOTE3BI: JATBHOCTH IMOJIETA MIAPHUKA,
MYIEHHOTO TOPU30HTAIIBHO, TeM 00JIbIle, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nea 2. [leppoHayaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pasMepbl. ONBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoH.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI  BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W TBEPIBIX
(kpucTammuyeckux) Ted. B3auMOCBs3b MEXIy CBONCTBaAaMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M HMX aTOMHOMOJEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JIBHKEHUSI.

2. HaGmronenue nuddy3un.

3. HaOmronenue sBJIeHHM, OOBICHIIONIMXCS MPUTSHKCHUEM MM OTTAIKUBAHHUEM YaCTHI

BElIEeCTBA.

Jlabopamopuvie pabomul u onvimel.

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

2. OmbITh IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmBITHI MO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanudeckoe naBmkeHue. PaBHOmMepHOe W HepaBHOMepHOe ABMkeHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHUH. Pacu€r myTu U BpeMeHU JABUKECHUSI.

SlBnenve wHepruu. 3aKOH WHEPIWU. B3ammonmelcTBHE TeNl Kak NpUYWHA W3MEHEHUS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocth BemiectBa. CBs3b
IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEleCTBa.

arwONE



Cwia kKak XxapakTepucTuka B3aumojenctBus Tten. Cuna ymnpyroctu u 3akoH ['yka.
W3mepeHne cuibl C NMOMOIIBIK JWHAMOMETpa. fIBlIeHHE TAroTeHus U cwia TshkecTH. Cuiia
TSKECTH Ha Jpyrux maHetax. Bec Tema. HeBecomocTs. CnokeHue cuil, HAaIpaBJICHHBIX I10
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHne MEXaHMUECKOTO JIBHXKCHHS Tella.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmroienue n3aMeHeHus: CKOpoCTH MPU B3aUMOJICHCTBUH TETl.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlaﬁopamopnue padomul u onvimol.
1. Ompenenenrie CKOPOCTH PAaBHOMEPHOTO JABIKEHUS (LIapUKa B HKUJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajiee).
2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHHUA Opycka WIM IIapHKa [0 HAKJIOHHOMN
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
OnbITHL, TEMOHCTPUPYIONIME 3aBUCHMOCTD PACTSHKEHUs (IedopManuu) MpyKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHHS CKOJIbXKEHHS OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHBIICHUS U YBETUUCHUS JaBieHus. /laBnenue ra3a. 3aBUCUMOCTD
JlaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBieHus TBEPABIMU TeJIaMH, KHUIAKOCTIMU
u razamu. 3akoH llackans. [THeBmMarnueckue mMamuHbl. 3aBUCHMOCTDH AABICHUS KUAKOCTH OT
rryounsl.  ['mapocratmueckuit  mapagokc. CooOmiaromecs  cocyabl. | 'mapaBiamyeckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHus. 3aBHUCUMOCTh
atMoc(epHOro JdaBiieHHs OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnyeckunii mpecc.

[TposiBnenue neicTBus aTMOC(HEpHOTo JaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTrpYKEHHOM wYacTH Tela H

IUIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIAKOCTH.

8. VYcnoBuwe mnaBaHWs TeN: TIUIaBaHWE WM TIOTPY)KEHHE T B 3aBHCHMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00BbEMA MOTPYKEHHOU B KUIKOCTH
YacTH TeJa.

2. OmpeneneHue BBITAIKHUBAIONMIEH CHIIBI, JEHCTBYIOIICH Ha TEJIO, TOTPYKEHHOE B
KUJIKOCTb.
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3. TlpoBepka HE3aBUCHMOCTH BBITAIKWBAIONICH CHUIIBI, JCUCTBYIOIICH HA TEIo B
AKUIKOCTH, OT MAcChl TeJa.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOUIEH CHUJIBI, JIEHCTBYIOLIEH Ha
TEJNO B JKUJIKOCTH, OT 00bEMa MOrpYKEHHOHN B JKUIKOCTh YaCTH TeJla U OT IUIOTHOCTHU
KUJKOCTH.

5. KoncrpyupoBanue apeomMeTpa WIM KOHCTPYHMPOBAaHHE JIOJKH U OIpeneieHue eé
IPY30I0ABbEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHHKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOT'O BUJIa MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnusie padbomot u onvimol.

1. Ompenenennie pa®OTBl CHUIIBI TPEHUS TPU PABHOMEPHOM [IBIXKEHUH Tela IO

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue yciaoBHiA paBHOBECHS pblyara.

3. Wsmepenne KIIJ] HaK1OHHOHN TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHUH.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMs BeliecTBa. Macca
U pa3sMepbl aroMOB M MoOJeKyJd. ONbITbl, MOATBEPKAAIOIINE OCHOBHBIE IOJOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnyeckue u
amopdusble Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJI0XKEHUN
MOJIEKYJISIpHO-KUHETHUeCKOl Teopuu. CMaunmBaHWE U KanWUIIpHbIE SBIEHUS. TermoBoe
pacIIupeHNe U CXKaTHE.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBHM)KEHUS YacTHIL.
Buytpennss sHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH OSHEpruM: Terlonepeaaya U
coBeplieHure padboThl. Bupl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIIHS, U3ITYyYEHHUE.

KonnyectBo TemnoTel. YienbHas TEIMIOEMKOCTh BellecTBa. TerIooOMEH M TeloBOe
paBHOBecHe. YpaBHEHHE TeIUloBOoro OanaHca. IlnaBneHue m oTBep/eBaHHE KPUCTAIIIMYECKHX
BEIIECTB. YenbHas TerwioTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATYpbl KUIEHHS OT
aTMOC(EpHOTO JaBJICHUS.

Braxxnocts Bo3myxa.

OHeprus TOIMBa. Y IeJbHas TEIJIOTa CrOPaHMsL.

[Tpunuunsr pabotsl TemmoBeix aBurareneit KIIJ[ TtemmoBoro nsurarens. Temsosbie
JIBUTATEI U 3aIIUTa OKPYKAIOLIEH CPEJIBI.

3aKOH COXpaHEeHMsI U MPEBPALCHHS SHEPTHUU B TEIUIOBBIX MpOIECcCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABHKEHUS.

Habmonenue nudpdysum.

Habmroienue siBieHnii cMauuBaHus U KalWUISIPHBIX SIBJICHHM.

HabmrofeHune TenaoBoro pacimpeHust Tem.

W3meHeHune naBiieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUH WM OXJIAXKICHHUH.

asrwONE



[IpaBuna u3MepeHus TeMiepaTypsbl.
Buael Terionepenayn.
OxJtaxieHue IpyU COBEPLIEHUH PaOOTHI.
HarpeBanue npu coBepiiieHru paboThl BHEITHUMH CHUIaMH.
10. CpaBHeHuE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOmroneHue KUIIEHUS.
12. HaGnroieHre TTOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENIEH.
Jlabopamopuvie pabomol u onvimol.
OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSL.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOIIOEHUIO TEINIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH U TBEPABIX TEIl.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka rumoTe3sl JIMHEHHONW 3aBUCUMOCTH [JIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH SHEpPrUM Tejla B pe3ysbTare TeIUIoNepenayd 1

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJeHHs TEIIIOOOMEHA IPHU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOJBI.

9. OmnpeneneHre KOJUYECTBA TEIUIOTHI, ITOJYYEHHOT'O BOJOW TMPH TEIIOOOMEHE C

HarpeTbIM METAJNINYECKUM I[IUIHHIPOM.

10. Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca uCHapeHusl.

12. Onpenenenre OTHOCUTENILHON BIAXKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue U MATHUTHBIE SIBJICHUS.

Onektpuzanus Ten. J[Ba poma 3JIEKTpUUECKUX 3apsAaoB. BzaumonelcTBHue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aWMOJIEUCTBUS 3apSKEHHBIX T€1 OT BEJIMYUHBI
3aps/10B M PaCCTOSIHUS MEXY TelIaMHt).

Onekrpuueckoe mnose. Hanpsx€HHocTh 3nekTpuyeckoro nois. [IpuHuun cynepnozunuu
ANIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsoB. DJIEMEHTapHbINM snekTpudeckuil 3apsa. CtpoeHue
atoMa. [IpoBOTHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsa.

ONEeKTpUYEeCKU TOK. YCJOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTOouyHUKH
MOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckasd uenb. Cuna Toka. OJnekTpuueckoe HampsbkeHue. ConpoTHBIIEHHE
NPOBOJAHMKA. YJIEJIbHOE CONpPOTUBJIEHHE BellecTBa. 3akoH Owma Uil ydacTKa LEMNu.
[TocnenoBarenbHOE U MapalIENbHOE COEUHEHNE TPOBOJHUKOB.

Pabora u MoutHOCTB 37eKTpUUecKoro Toka. 3akoH Jkoyns—JIenna. DnexkTpuueckue 1enu
U TIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIKaHHe.

[TocrossHHBIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
MaruauTtHoe noJje 3eMiIH U €ro 3HaueHue i xKU3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe mose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TeXHHUKE. JeicTBME MAarHUTHOTO MOJIA
Ha TIPOBOJHUK C TOKOM. OJEKTPOABHUIATENb IOCTOSHHOIO ToKa. lMcnonb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBAaX U Ha TPaHCIOPTE.

Oneitel  @apagness. SIBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuimo  JleHna.
Onekrporenepatop. CrocoObl MOMYyYEHUS AJIEKTPUUYECKOM SHEpruu. ONEeKTPOCTAHLIMKM Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

agrwnE



HBoOoo~NoO~WNE
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11.
12.
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22.
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25.

DneKkTpuszanus Ted.

JIBa pona »ieKTpUUYECKUX 3apsiIoB U B3aUMOJEHCTBUE 3apSHKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DJIEKTpOCTaTUYECKasi MHTYKIIHSI.

3aK0H COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.

[IpOBOHUKY U TUDTECKTPUKH.

MoenupoBaHU€E CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.

M CcTOYHMKH OCTOSTHHOTO TOKA.

JIeficTBHS 2IIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenune 3eKTpuYecKoro HanpsKeHUs BOJIBTMETPOM.

Peocrat u mara3uH COpOTUBIICHUMN.

BsanmoelicTBre MMOCTOSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3JICJICHUsI MOJIOCOB MarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmr.

JlelicTBME€ MAarHUTHOTO T0JIS1 HA MPOBOJIHUK C TOKOM.
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON MHAYKIUU.

OnbiTel Dapagnes.

3aBUCHUMOCTD HaIlpaBJI€HUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwsie pabomot u onvimel.

ook wdE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbITH IO HAOIIOACHUIO STICKTPU3AIUH TEJ HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue AeWCTBUS 3JEKTPUUYECKOTO 110JI HA TPOBOJHUKU U TUJICKTPUKH.
CoOopka u mpoBepka padOThI IMEKTPUIECKOM 1M MOCTOSHHOTO TOKA.

W3mMepeHue U peryampoBaHue CUIIbl TOKA.

W3mepenue u peryInpoBaHne HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MJTYILIIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHHUS
pe3ucTopa U HanpsHKEHHs] Ha Pe3UCTOope.

OnbITEl,  JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BJIEKTPUYECKOTO  CONPOTHUBIICHHS
MIPOBOJHHUKA OT €T0 JUTHHBI, IJIOMIA TN ITOTIEPEYHOT0 CEUeHU K MaTepHraa.

[TpoBepka mpaBuia CIOXKEHUS HANPsDKEHUI TNPH MOCIEI0BATEIbHOM COEIUHEHHU
JIBYX PE3UCTOPOB.

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

OnpezneneHre MOLUTHOCTH JIEKTPHUUECKOTO TOKA, BBIJIEJIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBHCHMOCTH CHITBI TOKA, HIYIIETO Yepe3 JIAMITOYKY, OT HATPsHKCHHS
Ha HEW.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOTO B3aUMOECHWCTBUS MIOCTOSTHHBIX MAarHUTOB.

W3yueHrie MarHUTHOTO TIONSl TIOCTOSHHBIX MAarHHTOB MpPH WX OOBEIWHEHHH W
pa3elIeHuN.

HccenenoBanue 1eMCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

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

N3yueHne neiicTBUS MAarHUTHOTO T10JIs1 Ha TPOBOJIHUK C TOKOM.

KoncTtpynpoBanue u nusydeHue paboThl AJIEKTPOABUTATENS.



20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnBITEI 1O WCCIIEIOBAHUIO SIBICHUS DJICKTPOMarHUTHOW HMHIYKIIMH: HCCIIEIOBAHHUE
U3MEHEHHU 3HAYeHUS M HAIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOE mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJMHENHOe aBMkeHue. CpenHsisi U MTHOBEHHAsl CKOpPOCTb Teja IpU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHOyckopeHHOE TpsMOTHHEHOE ABMKeHne. CBoOoaHOE naaeHue. OnbIThI
[Nanunes.

PaBHoMepHOEe ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaienus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoi 3axkon Herorona. Tperunt 3akoH Herortona. ITpuHiun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSL.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHSA. YCKOpEHHE CBOOOJHOTO TMaICHWUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
HEepErpy3KHu.

PaBHOBecue maTtepuanbHON ToOukH. AGCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEena
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenue umnyinbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS HMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun TskecTH, ynpyroct, TpeHusi. Csi3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToTeHumanpHas 3Heprus cxxaroil npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHH.

Hemoncmpavyuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS Tela OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHUE MyTeH U TPACKTOPUH ABMKEHMS OJHOTO M TOTO e Tela OTHOCUTEIbHO

pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPSAMOIMHEHHOTO JBUXKEHUS.

4. VccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOTO ABUKECHHUS.

5. Habmronenue ABUXKEHMS Tella MO OKPYKHOCTH.

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

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tejla U JICUCTBYIONIECH Ha HETO CUJIBI.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TeJl.

9. H3meHneHwue Beca TeNna Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya ummnysbca Mpu B3aUMOAECHCTBUH TeJl.

11. [IpeoGpa3oBanust SHEPTUU TPU B3aUMOJCHCTBUH TEl.

12. CoxpaHenue UMIysabca IpU HEYIPYTrOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMITyJIbca TP a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabnroieHre peakTHBHOTO JBUKCHHUS.

15. CoxpaHeHue MexaHU4eCKO SHEPTUU Mpu CBOOOIHOM MaICHUH.

16. CoxpaHeHnue MeXaHUYECKOM HEPTUH MPH JBIXKEHUH TeJIa MO/ IeHCTBUEM NPY>KUHBI.

Jlabopamopnwvie pabomot u onvimol.

1. KoncTpyupoBaHMe TpakTa A pasroHa M JllbHEHIEro paBHOMEPHOIO JBHKEHUS

[IapUKa WIH TEIEKKH.
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10.

11.

Omnpenenenue cpeAHeld CKOPOCTH CKOJBKEHHS OpycKa WM JIBWKCHMS IIapHKa IO
HAKJIOHHOM INTIOCKOCTH.

OnpeneneHue ycKOpeHHUsl Tejaa IMPU PAaBHOYCKOPEHHOM JIBM)KEHUU 0 HaKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBHXKCHHH 0e3
HA4YaJIbHOU CKOPOCTH.

[IpoBepka THUIIOTE3BI: €COM IPH PABHOYCKOPEHHOM [JBW)KCHUH 0e€3 HaudalbHOU
CKOPOCTM IIyTH OTHOCSTCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHMS OT CHJIBI HOPMajbHOTO
JTaBJICHMUSL.

Onpenenenue k03(pPULNEHTA TPEHUS CKOIbKEHHSL.

Onpenenenue KECTKOCTU IPYKUHBI.

Onpenenenue pabOTbl CWJIBI TPEHUS IPU PaBHOMEPHOM JBWKEHMM Tejaa IO
TOPU30HTAIILHON IIOBEPXHOCTH.

Onpenenenue paboOThl CHIIBI YOPYrocTH HpU HOABbEME TIpy3a C MCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

W3y4eHne 3aKOHa COXPAHEHUS SHEPTUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHMIi: MepHoJ, 4acToTa,
aMImTyna. Marematudeckuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHue sHeprum Ipu
K0JIe0aTEIbHOM JIBH)KEHUU.

3aryxatomue konebanus. Beinyxnennsie konedanus. Pesonanc. Mexanudeckue BOJIHBI.
CaoiicTBa MexaHn4eckux BOJH. [IponoabpHbie U nonepeyHble BOIHBL. JlJIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. IH(pa3ByK U ylIbTpa3BYK.

Hemoncmpayuu.

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

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

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U MONEPEUHbIX BOJIH (Ha MOJEINN).

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue yacTOThl U IEpUOAa KOJEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezeneHue 4acTOTHl U MeproJa KoieOaHUi NPy>KUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHMMOCTH TIepHOJa KoJeOaHWIl TMOIBEIICHHOTO K HUTH Tpy3a OT
JUINHBI HUTH.

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

5. IlpoBepka He3aBUCHUMOCTH MepHoAa KoJeOaHWW Tpy3a, MOJBEHIEHHOIO K HHUTH, OT
Macchl Ipy3a.

6. OnbITEL, JOEMOHCTPUPYIOIIME 3aBHCHMOCTh IE€pPHOAa KOJEOAHWH TMPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a M *KECTKOCTH MPY>KUHBI.

7. W3mepeHue ycKopeHHUs! CBOOOIHOTO Ma/IeHus.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHuTHBIX BOJIH. McIionb30BaHUE 2JEKTPOMArHUTHBIX BOJIH AJII COTOBOM

CBsI3H.

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



1. CaoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomHoBble CBOICTBa CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOUIIBLHOTO TesedoHa.

Pa3nen 11. CBeToBbIe sIBICHHS.

JlyueBass monenes cBera. Mcrounuku cBeta. [IpsmonuHeliHOe pacnpoCTpaHEHHE CBETa.
3armenus Connua u JIynsl. Otpaxenue cera. Ilnockoe 3epkaio. 3akoH OTpaKe€HUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [loaHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAAX.

Jlunza. Xox nyweit B mumH3e. Onrtuyeckas cucrema ¢oroamnmnapara, MHUKpPOCKONa u
Teneckona. ['a3 kak onTudeckas cucreMa. bin3opykocTs U 1albHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Cli0’keHUE CIEKTPaIbHBIX 1IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. IlpsmonuHeitHOE pacnpocTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[Tosryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue caera.

OnTuyeckuii 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 06enoro cBera B CIEKTP.

12. [TonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX I[BETOB.
Jlabopamopnwsie padbomot u onvimol.

1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaXEHUSI CBETOBOT'O JIy4a OT yrjia MaJieHusl.
2. HzydeHme xapakTepUCTHK M300paXKeHUs MpeMETa B IIIOCKOM 3epKaJie.

3. MHccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIIEHHUS] CBETOBOTO JIy4a OT yrja MaJeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tony4yenne n300paXkeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPArOLEel JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.

OneIThl MO BOCHPUATHIO LIBETA IMPEIMETOB NpPU UX HAOIIOACHUM Yepe3 LIBETOBbIE
(GUIBTPBHIL.

Pa3nen 12. KBantoBble siBJIeHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoMma bopa. Mcenyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Aunbda, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyknonnas Mopzens aromHoro siapa. M3zorombel. PanunoaktuBHBIE mpeBpamieHus. [lepuon
[0JIypacnaaa aTOMHBIX sJIEP.

SnepHbie peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakuum cuHTe3a u neneHus saep. Vcrounukn
sHeprun CoJIHIA U 3BE3L.

SAnepnas sHepreruka. JleiicTBUs paAOaKTUBHBIX U3JIyYEHUH Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrmexTpbl U3Ty4eHHS U TOTJIOLICHHUS.

2. CrHekTpsl pa3MYHBIX Ta30B.

3. CnekTtp BogopoJa.

4. HaOmoneHnue TpekoB B kamepe Bunbcona.

CoNoORWN

No ok



5. Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

6. Peructpauus nzmydeHus: IpUPOIHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HabumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYYCHHUS.

2. HccnemoBaHue TpPEKOB: HM3MEpEHHE HSHEPIMU YaCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENEHO-0000IAIOIINI  MOAYNIb  TNpEIHA3HAYEH [UIA  CHUCTEeMaTHU3aluu |
0000111eHUS TPEIMETHOTO COICPIKAHUSI U OIBITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCETo Kypca (PM3MKH, a TaKXKe JUIsl MMOATOTOBKM K OCHOBHOMY T'OCYAAPCTBEHHOMY 3K3aMEHY I10
buzuKe U1t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHUM JAHHOIO MOJYJS pEAIU3YyIOTCd M CHCTEMAaTU3HPYIOTCS  BUIbI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecrneuuBaeTcs JOCTHIKEHHE TMPEAMETHBIX U
METaINpPEeIMETHBIX TUIAHUPYEMBIX pE3yJIbTaTOB 00ydeHUs, (hOpPMHUPYETCs €CTECTBEHHOHAy4YHas
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJEIOBAHMS SIBIICHUW NPUPOABl U TEXHUKH,
OBIIQJICHUE YMEHHSAMU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS TIOJyYeHHBIC 3HAHMSA,
pemars 3aJa4M, B TOM YHUCII€ KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMIIAIBHO AEATEIbHOCTHBINA XapaKTep NaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00yYaroUIUeCs BBITOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE ITOJIYUYCHHBIX 3HAHUN PACMO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKPY’KaIOIIEeH MPUPOJIE U MOBCETHEBHOM KU3HU;

UCTIOJIb30BaTh HAYYHBIE METO/bI UCCIENOBaHUS (PU3UYECKUX SBICHUH, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4HbIE OCHOBBI HamOOJE€e Ba)XKHBIX JIOCTHKEHUN COBPEMEHHBIX TEXHOJOIHH,
HalpuMep, MPAKTHYECKOTO MCHOJIb30BaHUS PA3JIMYHBIX HCTOYHUKOB HHEPrUM HA OCHOBE
3aKOHA MPEBPALEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.



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

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIEro oOpa3oBaHMsI HANpaBiIeHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U TPECAMCTHBIX 06pa3OBaTCHBHBIX PE3yJIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTprMoTN4eCKOro BOCIIUTAHUSA:

[] mposiBIeHHE UHTEpeca K HCTOPHU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (hU3UUECKOM
HayKU;

[ IEeHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

] TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYKJIECHUHU OOILIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3UKU;

(] ocO3HaHME BaKHOCTHU MOPAIbHO-ITUUECKUX IPUHLHUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) 3cTeTH4eCcKOro BOCHMTAHMUSA:

[ BOCHIPHUATHE ICTETUYECKUX KAaueCcTB (PU3MUYECKON HAyKU: €€ TapMOHUYHOIO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

] oco3HaHMEe EHHOCTH (HM3MYECKOH HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHIIEH COCTABIIAIOLICH KYJIbTYPBI;

(] pa3BUTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKOM e TENIbHOCTH;
5) popMupoBaHNs KYJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1arONMOJIyYHA:

[] oco3HaHMEe IIEHHOCTH Oe3omacHoro obpasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTU IpaBWJl O€30IIaCHOrO IOBEACHUS Ha TpaHCIOPTE, Ha JOporax, cC
ANEKTPUYECKUM U TEIIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

] chopMHpOBaHHOCTH HaBBIKA peIeKCHH, TPU3HAHKE CBOETO NpaBa HAa OMIMOKY M TAaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyA0BOro BOCIIUTAHUSA:

[ akTUBHOE y4acTHe B PEIICHUH MPAKTHUYECKHX 3a7au (B paMKax ceMbU, 00pa3oBaTeIbHOU
OpraHM3alii, TopoJa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOW HAIMpPaBIEHHOCTH,
TpeOYIOIIMX B TOM YHCIIC U (PU3UIECKUX 3HAHUIA,

[J “HTEpeC K MPaKTUIECKOMY U3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOIL;

7) 3K0JI0THYECKOr0 BOCTIMTAHMSA

[J opueHTalusi Ha TpUMEHEHHE (PU3NYECKUX 3HAHWHA ISl pelleHus 3anad B oOyactu
OKpY’KaloIlllel cpenibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX IOCJEICTBUN
TUISL OKPYXKAIOLIeW Cpenbl;

[ oco3HaHME INI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX pelieHus;

8) aganTannu K M3MEHAIOIMMMCSH YCJI0BUAM COUMAJIBLHON M IPUPOIHON Cpeabl:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM IPH BBIIOJHEHUH MCCIEAOBAaHUN M IPOEKTOB
(hbU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSAM JIPYTHX;

(] MOBBILLIEHUE YPOBHS CBOEN KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIBHOCTE;

[J moTpeOHOCTh, B (OPMUPOBAHWU HOBBIX 3HAHWUN, B TOM uHcIe (GOPMYIHPOBATH HJIEH,
TIOHSATHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

(] oco3HaHue NeUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

(] mIaHUpOBaHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUIA;

[J cTpemiieHHE AaHATU3UPOBATh M BBISABIATH B3aUMOCBSI3M TMPUPOABI, O0IIECTBA U
HSKOHOMHKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NIESCKUX 3HAHMUIA;



e [] omeHKAa CBOMX JEWUCTBUM C Y4ETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CpENy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUM.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynprate ocBoeHMs NporpaMMbel IO (HU3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOydatomierocs OyayT c(hOPMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I[103HABaTEIbHbIC YHHMBEpCAJbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKAaTHBHbBIE
YHUBEpCAJIbHbIE YUeOHBIC NIEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC NEHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble Jlornyeckue AecTBUA:
® BBLISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbBIE PU3HAKU OOBEKTOB (SIBICHUI);
® YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALIMU, OCHOBAHUS ISl 0000IIEeHUs 1
CpPaBHEHUS,
® BBISIBJISITh 3aKOHOMEPHOCTH U INPOTHUBOPEUHUSl B paccMaTpUBaeMblX (paKkTax, JAHHBIX U
HAOJII0JICHUSX,, OTHOCAIIMXCS K (PU3HUUECKUM SIBJICHUSM;
® BBLISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3W NPHU HU3Y4YeHUU (UBUYECKUX SBICHUN H
MPOLIECCOB, JielaTh BBIBOJABI C MCIOJIb30BAHUEM JCIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITUUNH;
® CaMOCTOSITEIPHO BBHIOMPATh CIOCO0 pelieHus yd4eOHol (u3nueckoi 3agaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIICHHUs, BHIOOp HauOolee MOAXOIAMIET0O C Y4ETOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).
Bba3zoBble uccienoBareibckue 1eiCTBUS:
® 1ICI10JIb30BATh BOIIPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT IIO3HAHMS;
® [I[POBOJIUTH TI0 CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY ONBIT, HECIOKHBIN (PU3NIECKUi
HKCIEPUMEHT, HEOOIIBIIIOE UCCIe0BAaHHE (PU3UUYECKOTO SBJICHHUS;
® OIICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(OPMAIMIO, MOJYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;
® CaMOCTOATEJIBHO (POPMYIMPOBATh 000OIIEHUS U BBIBOABI MO pe3yibTaTaM MPOBEIEHHOIO
HAOIIOICHUS, OTBITA, UCCIICIOBAHMUS,
® [IPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3NYECKUX IPOIIECCOB, a TAKXKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.
Pabora ¢ nnopmanmeii:
® IPUMEHATh pPa3IMYHBIE METO/bl, MHCTPYMEHTHl W 3alpochl MpU IOHCKE U OTOOpE
MH(pOpMallMU WIK JaHHBIX ¢ YYETOM MpeIoKEHHONW yueOHO! (HU3nuecKoi 3a1auu;
® AHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh U HWHTEPIPETHPOBATh HMH(DOPMAIHIO PA3TUYHBIX
BUJIOB U (hOpM TMpeIcTaBICHHUS;
® CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMy MpeacTaBieHUus HHPOpMalMM U
WUTIOCTPUPOBATh pElIaeMble 3a7adyd HECIOKHBIMH CXeMaMH, JWarpaMMaMy, HHON
rpaduKol U UX KOMOMHAITUSIMU.
KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:
®B X0JI¢ OOCYXKIEHUS Yy4yeOHOTO Marepuaina, pe3yJbTaToB JAOOpPaTOPHBIX paboT u
MIPOEKTOB 33JaBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMON TEMbl M BBICKA3bIBAaTh HJIEH,
HalleJICHHbIE Ha pellleHue 3aauu 1 MoAJiepKaHue 01arokenaTeIbHOCTH OOIEHMS;
® COTIOCTABJIATh CBOM CYXKJEHUS C CYXACHUSIMH JpPYTUX YYaCTHUKOB JMajora,
00HapyXHUBaTh pa3INn4yKMe U CXOJCTBO MO3UIIUII;
® BEIPAXKATh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



eIyOJIMYHO  TPEACTABIATH  PE3yJAbTaThl  BBIIOJHEHHOTO  (PU3UYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHNUS, TTPOCKTA);

® [IOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHONU pabOTHI PH
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

®IPUHMMATh IIEIM COBMECTHOW JEATEJbHOCTH, OpPTaHM30BBIBaTh JEHCTBUS 1O €&
JOCTHKECHUIO: PACIPENENATh POJIH, 00CYXKIaTh MPOLECCHl U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® BBITIOJIHATH CBOIO YacTh palOOThHI, JOCTUTas KadeCTBEHHOTO pe3yjbTaTa II0 CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JCHCTBUS C APYTUMH YWICHAMHU KOMaHIbI;

® OIICHMBATh KaueCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPUSM, CAMOCTOSITEIHHO
c(OpMyYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

Camoopranusauus:

® BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CHUTYAIUSIX, TPEOYIOIIMX UIS PEHICHUS
(bu3nUeCKUX 3HAHUU;

® ODUEHTUPOBATHCA B PA3JIMYHBIX MOJAXOJAX MPUHATUS pelIeHUuH (MHAWBUIYaAJIbHOE,
NPUHSATHE PEIICHHS B TPYIIIE, IPUHATUE PEIICHUHA TPYIIION );

® CaMOCTOSITEIBHO COCTABJIATH AJNTOPUTM pelicHus (U3MYSCKOW 3a7add WM ITUTaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH Tpe/IaracMble BAPUAHTHI PEILICHHIA;

® J[e)1aTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOIHOHATIbLHBI HHTEJLIEKT:

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

® OOBSICHSITD MPUYUHBI JOCTHOKEHUS (HEIOCTYDKEHHSI) PE3yJIbTaTOB JCITEIbHOCTH, aBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;

® BHOCUTHb KOPPEKTHUBBI B ACATCIBHOCTDH (B TOM YHCJIC B XOJ BBIIIOJITHCHUA q)HSI/I‘IGCKOFO
WCCIICIOBAHMSI WJIM TIPOCKTA) HA OCHOBE HOBBIX OOCTOSITEIBCTB, H3MCHUBIIHXCS
CUTYaIlui, YCTAHOBJIEHHBIX OIIUOOK, BOHUKIIUX TPYAHOCTEH;

® OIICHUBATH COOTBETCTBHE PE3yJIbTaTa IIEITH U YCIIOBUSM;

® CTaBUTH ce0s Ha MECTO JAPYroro 4eloBeKa B XOJ€ CIOpa HIIM JAUCKYCCUU Ha HAYYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

eIpU3HaBaTh CBOE MpaBO Ha OMMOKY NpHU pelmeHun (U3NYECKUX 3a7ad WIH B
YTBCPKACHUAX HAa HAYUHBIC TEMBI U TAKOC K€ ITPAaBO APYroro.

MNPEIMETHBIE PE3YJIBTATHBI

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

oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

® IICIIOJIB30BATh  MOHATHS: (QU3MYECKHEe M XUMHUYECKHE SBJIEHUS, HaOI0/IeHue,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, EIUHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BelecTBa (TBEPIOE, XKMUIKOE, ra3o00pa3Hoe), MEXaHUYEeCKOoe
JIBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE),  TpaeKTOopusi,
paBHOAEWCTBYIOIast cuia, jaedopmarus (ynpyras, IUIaCTHUECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

e pa3nuyath sABICHUA (IU(dy3us, TEMIO0BOE IBHKEHUE YACTHUI BEILECTBA, PABHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aMMOJEICTBUE TeEJl, PaBHOBECHE
TBEPABIX TN C 3aKpeIUIEHHOM OChI0 BpalleHMs, Iepenadya JaBJ€HUS TBEPIBIMU
TeJIaMU, KUAKOCTSIMH U ra3aMH, aTMOC(EpHOE JaBlIeHuE, IJIaBaHue Tell, IPEBPaICHUs



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

® pacro3HaBaTh NPOSIBICHUE M3YUYEHHBIX (PU3MYECKHX SIBICHUH B OKpYXAlOIIeM MHUpE, B
TOM uucie (pU3MvecKue SBICHUSA B MPHUPOAE: MPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHMsS B IPUPOLE U
TEXHHUKE, BJIMSHHE aTMOC(EpPHOTO MJaBIICHUS HA XUBOM OpraHusM, IJIaBaHHe phbIO,
pbplyary B Te€J€ YEJIOBEKa, IPU 3TOM NEPEBOJUTH IPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHHIA;

® ONHCHIBATh M3yYCHHBIE CBOMCTBA TEN W (PU3UYECKUE SIBICHUS, UCIIONB3YS (PU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, MyTb, CKOPOCTb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJa TSDKECTH, BEC Tella, CUjla TPEHUs, JaBJICHUE
(TBEpmOrO TENa, XKUAKOCTH, Ta3a), BHITAJKWBAIONIAs CHJIA, MEXaHWYeckas padora,
MOIIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJbl, KO3(PGUIMEHT TMOJIEe3HOr0 JeHCTBUS
MEXAHU3MOB, KMHETHUYECKAsl U NMOTEHLHUAIbHAsI 3HEPIus), IpU ONMCAHUU IPABUIBHO
TPaKTOBATh (PU3NYECKUIT CMBICI UCIIOIb3YyEMbIX BEIMYMH, UX 0003HAUCHUS U €TUHUIIBI
(GU3NUEeCKUX BEIMYMH, HAXOTUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3HUUECKYIO
BEJIMYMHY C JIPYTHMMH BEIWYMHAMH, CTPOUTH TpaduKU H3YYEHHBIX 3aBUCUMOCTEH
(U3HUYECKUX BEINYHH,

® XapaKTepu30BaTh CBOWMCTBA Tell, (U3NYECKUE SIBICHUS U MPOIECCHI, UCIIONb3Yys MpaBUiia
CIIOXKEHHsI CHIT (BIONIb OJIHOM mpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHst phiuara (OJ0Ka), «30J0TO€ TIPABUIIO» MEXAHHKH, 3aKOH
COXpaHEHHUS] MEXaHWYECKOW PHEpPruM, MpU STOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIllMCHIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

® 00BACHATH (PU3NYECKHUE SBJICHHUSI, MPOIIECCH] M CBOICTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil  NPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBbIABIATH  MPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIaroB ¢ OMOpoit Ha 1—
2 U3y4YCHHBIX CBOWCTBAa (DU3MYUECKUX SBICHUN, (UIMYECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

epemaTh pacu€THble 3aJauyd B 1—2 JelcTBUS, HCNONB3YS 3aKOHBI U (POPMYIIBL,
CBs3bIBaroIlMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 3aJauu
3alMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (U3UYECKUE BEIWYMHBI B (OPMYJIbl U
IOPOBOJUTH Pacy€Tbl, HAXOAUTh CIIPABOYHbBIC JAHHbIC, HEOOXOAUMBIEC IJIS pEIICHUsS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOJYyYEeHHON (PU3MUECKOI BEIINYNHBI,

® pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOILIN (PU3NIECKUX METOJIOB,
B ONHMCAHUU HCCIIEAOBAHMS BBIICIATH IPOBEPSIEMOE IMPEAINONIOKEHHE (THIOTE3Y),
pa3nuyaTth U MHTEPIPETUPOBATH MOJYyYEHHBIH Pe3ysbTaT, HaXOAUTh OIIMOKU B XOJE
OIBITA, JIENATh BBIBOJBI 110 €70 PE3yIbTaTaM;

® [IPOBOJUTH OMBITHl MO HAOMIOACHUIO (DU3UYECKUX SIBICHUM WM (U3NYECKUX CBOMCTB
Ten: (popMynaHpoBaTh MPOBEpPSEMbIE IPEANONIOKEHHs, CcOOUpaTb YCTAaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, 3alIUCHIBATH X0/ OIBITAa U (POPMYITUPOBATH BHIBOJIBI;

® BBLINIOJIHATH MPSIMBbIE M3MEPEHUsI PACCTOSHUS, BPEMEHHU, Macchl Teia, 00bEMa, CUJIBI U
TEMIIepaTypbl C MCIOJIb30BAaHUEM AHAJOTOBBIX U HU(POBBIX MPHUOOPOB, 3aMHCHIBATH
MOoKa3aHUs TPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHU;

® [IPOBOJIUTH MCCIIEJJOBAHUE 3aBUCHUMOCTU OJHOW (DU3NYECKON BETUYMHBI OT APYrou ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUXKYILIETOCS
TeJaa OT BPEMEHM JBWKEHUS TEJa, CUJIbI TPEHUS CKOJIBKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaIu
CONPUKOCHOBEHUS TEJ, CHIIBI YIIPYTOCTH OT YJIMHEHHMS NPYKHUHBI, BBITAIKUBAIOIIECH
CWIBl OT O0BEMaA MOTPYKEHHOM 4YACTH Tela W OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOMHBI, Ha KOTOPYIO MOTIPYKEHO Teo,



YCIIOBUY TJIaBaHUS TeN, YCIOBUW pPaBHOBECHS pblyara u OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM Y4eOHOTO HCCJEOBaHUS, COOMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEHUS, CIeAysl TPEUIOKEHHOMY IUIaHy, (PMKCHPOBATh PE3YNIbTAThI MOJYYCHHOMN
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUAE MNPEJIOKEHHBIX TaOJUIl U TpaduUKOB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0BAHMUS;

® [IPOBOJUTH KOCBEHHbIE HU3MEpeHUs (U3MUYECKUX BEIUYUH (IUIOTHOCTH BEIIECTBA
JKUJKOCTA W TBEPAOro Tejla, Cujla TPEHUS CKOJIbKEHHUs, [aBJIEHWE BO3/1yXa,
BBITAIKMBAIOIAsl CHJIA, JEHUCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYyS MPEIOKCHHOM
MHCTPYKIUU: TP BBINOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTAHOBKY
Y BBIYHCIIATH 3HAYCHUE UCKOMOU BEJIMUUHBIL;

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

® yKa3plBaTh TMPUHIUIIBI JCHCTBUS MPUOOPOB W TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY IbI, 0apOMETp, phlyar, MOJBHKHBIA U
HEMOJIBWKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

® XapaKTePU30BaTh MPUHIIMITBI JCHCTBHS N3yUYECHHBIX MTPHUOOPOB U TEXHHUECKUX YCTPOUCTB
C OMOpo¥ Ha WX OmucaHus (B TOM YHCIE: MOAIMIMITHUKH, YCTPOMCTBO BOJOMNPOBOJA,
TUIPABIMYECKU TPecc, MaHOMETP, BBICOTOMEp, IOPIIHEBON HACOC, apeoMeTp),
UCIIOJNIB3YS 3HAHUS O CBOMCTBAX (PM3WYCCKUX SIBICHUH M HEOOXOIMMBIC (PUINICCKUE
3aKOHBI U 3aKOHOMEPHOCTH;

S IPUBOJUTH TPUMEPHl  (HAXOMUTh HWH(MOPMAIMIO O TpHUMEpax) MPAKTUICCKOTO
UCIIONIb30BaHUsT (DM3MUYECKUX 3HAHWA B ITOBCEIHEBHOW JKM3HH IS OOCCIICUCHUS
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi W COOJIIOACHHS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpY’Karolllen cpee;

® OCYIIECTBIIATh OTOOP HMCTOYHWKOB HWHpopManuu B HVHTEpHETE B COOTBETCTBHH C
3a/IaHHBIM TIOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUM U TTyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACISITh HHGOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEYUBON
WJTM MOKET OBITh HEIOCTOBEPHOM;

® [ICII0JIB30BAaTh MPH BBHIMOJHEHUH Y4YEOHBIX 3a/laHUil HAy4YHO-TIOMYJSPHYIO JTUTEPATYPYy
(bU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJIETh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus WHGOPMALMH W3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

® co3/1aBaTh COOCTBEHHBIC KpaTKUE MUChMEHHBIC M YCTHBIC COOOMICHHWS Ha OCHOBE 2—3
HUCTOYHUKOB MHPOpMAINK (PU3NIECKOTO COJIEpPKaHUs, B TOM YHCIE MYOIUYHO AeNaTh
KpaTKHe COOOIIEHHUs O pe3yJbTaTax MPOSKTOB WM YYECOHBIX UCCIIEOBAaHUM, IPU 3TOM
rPaMOTHO HCIIONIb30BaTh HW3YYCHHBI TOHATUHHBIA ammapar Kypca (QHU3UKH,
COTIPOBOXIATh BBICTYIIJICHUE TTPE3CHTAIIUEH;

®[IpPU BBHITIOJTHEHUH Y4YEOHBIX MPOEKTOB U HCCIEIOBAHHUM pacrpenesTh 00I3aHHOCTH B
rpYyIIe B COOTBETCTBUM C MMOCTABJIEHHBIMU 3a/1a4aMU, CIEIUTh 32 BBHIIIOJIHEHUEM TUIaHA
JIEHCTBUM, aleKBATHO OIGHUBATh COOCTBEHHBIM BKJIQJ B JESATEIBHOCTH TPYIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpakaTb CHOPMHUPOBAHHOCTH y OOYUAOIIUXCSI YMEHHI:

® ICTIONIF30BAaTh TOHSITHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBWIKEHHE aTOMOB W
MOJIEKYJI, arperaTHhIE COCTOSIHUSI BEIIECTBA, KPUCTAUIMUECKHE W aMopdHBIE Tena,
HACBIIICHHBIA U HEHACBILEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSS
SHEprus, TeIIOBOW JABUTATENb, AJIEMEHTAPHBIN JIEKTPUUECKUHN 3apsijl, JIEKTPUUECKOE



110JIe, MPOBOJHUKU U JWAIEKTPUKH, TOCTOSIHHBINA SIEKTPUYECKUH TOK, MarHUTHOE
oJe;

epa3nyaTh SBJICHUSA (TEIUIOBOE pACHIMPEHHE M CXKaThe, TeIUlolepenada, TEIIOBOe
paBHOBECHE, CMauyMBaHUE, KAIWUISPHbIE SBIEHUS, HCIIAPEHUE, KOHJEHCAIUs,
IUIaBJIEHUE,  KpucTajum3auus  (OTBEpAEBAaHME),  KHUIIEHME,  TeIulolepeaaya
(TEerUIONpPOBOJHOCTb, KOHBEKLIMSA, W3IYyYEHHE), DJICKTPU3aLUs Tes, B3aUMOJAEHUCTBHE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aUMOJIEHCTBUE
MarHuTOB, AEUCTBUE MAarHUTHOIO IOJI HA IPOBOJHHMK C TOKOM, 3JIEKTPOMarHUTHas
UHAYKLHS) TI0 ONMCAHUI0O HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh NPOSBICHUE WM3YUYEHHBIX (DU3NYECKHUX SIBICHHH B OKpYXAroOIleM MHUpE, B
TOM 4ucie (U3NYECKUE SBICHUS B MPHUPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWIJISIPHBIE ABJICHUsST B IPUPOAE, KPUCTALIBl B npupoze, usznydernue ConHua,
3aMep3aHue BOAOEMOB, MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMmoc(epe, dIIEKTPUYECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, Apei( MOJI0COB, pOJib MAarHUTHOTO MOJS JJS KU3HM Ha
3emiie, MOJISIPHOE CHUSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

® ONMCHIBATh M3yYCHHbIE CBOMCTBA Tel U (PU3MYECKUE SIBJICHUS, UCHOIb3Ys (hU3NUECcKHe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUNIOEMKOCTh ~ BEILECTBA, YyJA€IbHAs TEIUIOTA IUIABJICHUS, YJElIbHAas TEIUIoTa
napooOpa3oBaHUs, yJelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KO3()QHUUIMEHT MOJIE3HOrOo
JEHCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTENIbHAS BJIAXXHOCTh BO3/AYXa, JIEKTPUUYECKHM
3apsil, CHUJa TOKa, OHJIEKTPUUYECKOE HAINpsDKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
YI€JIbHOE COIIPOTHUBIICHHE BELECTBA, pa0d0Ta U MOIIHOCTb 3JIEKTPUYECKOT0 TOKA), IPH
ONUCAaHUM MPABUIBHO TPAKTOBATh (PU3NYECKUHA CMBICI HCHOJIb3YyEMBIX BEJINYUH,
0003HaueHHSI ¥ eIUHHUIBI (PU3NIECKUX BEIWYHH, HAXOAUTh (HYOPMYJIBI, CBA3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0 BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

® XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHHUS M MPOLECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA,
INPUHLMIT CYNEPHO3UIMH TMoyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH OMa s ydacTka nenu, 3akoH J[xoynsa—JleHna, 3akoH COXpaHEHHs
SHEpPruM, MPHU 3TOM J1aBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA M 3alMCHIBATh €ro
MaTEMAaTUYECKOE BBIPAKEHUE;

® 00BACHATH (PU3MUECKHE MTPOLIECCH] U CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYalUl
PAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABIATH NMPUUMHHOCIIEICTBEHHBIE CBS3H,
CTpOUTh OOBsICHEHHWE M3 1—2 JOrMYecKHUX MLIaroB ¢ OMOpod Ha 1-2 H3y4eHHBIX
CBOICTBa (pU3MUECKUX SABICHUH, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemaTh pacuéTHbE 3aJauyd B 2—3 JEWCTBUS, HCIOJIB3YS 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3aMKChIBaTh KPAaTKOE YCJIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JJISl pElICHUs 3aJaud,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE AJIs €€ pelIeHus], IPOBOJUTh Pacu&Thl U
CpaBHMBATh MOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;

® pacro3HaBaTh Npo0JIEeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (U3NIECKUX METOJIOB,
UCIIONIb3YSl OINHCAHUE UCCIENOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAIIONIOKEHHE,
OLICHUBATh MPABUJIBHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;

® [I[POBOJIUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBJICHUN WM (PU3NYECKUX CBOHCTB TEJ
(KanmuJUIApHBIE  SIBJICHMS, 3aBUCHUMOCTb JaBJICHHMS BO3AyXa OT ero o0béma,
TEMIEPATYpPbl, CKOPOCTH TMPOIIecca OCTHIBAHUS U HarPEBAHUS MPU U3TYYEHUH OT LIBETa



U3Ty4yaroule (MOINomaroleil) MOBEPXHOCTH, CKOPOCTb HCIApPEHHsl BOJBI  OT
TEMIEPATYPbl JKUIAKOCTH W IUIOINAgud €€ IOBEPXHOCTH, DJJCKTpH3alMs Tel U
B3aMMOJIEHCTBUE DIIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBUE IOCTOSHHBIX MAarHUTOB,
BH3yaJIM3alysl MArHUTHBIX I1OJIEW MOCTOSIHHBIX MArHUTOB, IEHCTBUS MATHUTHOTO IO
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENsS
IOCTOSIHHOTO TOKa): (hOpMyIMpoOBaTh IMPOBEPSEMBbIE IPENIOIOKEHHs, CcOOUpaTh
YCTAaHOBKY M3 IPEIJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTh XOJA OINbITa U
(GopMynHpOBaTh BBIBOJBI;

® BBINIOJIHATh TPSIMbIE U3MEPEHMsI TEMIIEpaTypbl, OTHOCUTEIbHOW BIIAKHOCTU BO3AYXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JIATUYUKOB
¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTAaThl H3MEPEHHH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

® [[POBOJIUTh HCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (PU3NYECKON BETUYMHBI OT APYrou ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIIPOTUBIICHUS IIPOBOJHHUKA OT
€ro JUIMHBI, IUIOINAJU IONEPEYHOIO CEYECHHs U YAEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS Ha POBOJIHUKE,
UCCIICIOBAaHUE I0CIIEI0BATEIbHOIO U MapajljIebHOIO COEJUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUE, cOOMPATh YCTAHOBKY M BBITIOJIHATH W3MEPEHUS, CIEIys
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3y/IbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TPaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

® [IPOBOJIUTh KOCBEHHbIE HM3MEpeHHUs (U3NYECKUX BEIMYUH (yAelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MIPOBOJHUKA, pabOTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOUpaTb AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
IIPEUI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIIMYNHBI,

ecoOmroaTh TpaBWIa TEXHWKH Oe3omacHOocTH Tpu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;

® XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOWUCTB
C OMOpOH Ha MX OMUCaHHUs (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUS IOMOB, THTPOMETP,
napoBas TypOMHa, aMIepMeTp, BOJIBTMETP, CYETYUK JJIEKTPUUECKON DSHEpruu,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTeNIbHBIE 3JIEKTPOIPHOOPHl (IPUMEPHI),
AIIEKTPUYECKUE MPEIOXPAHUTENN, SJIEKTPOMArHUT, 3JEKTPOJBUTATENb IOCTOSHHOIO
TOKa), WCIONb3ys 3HAHUS O CBOMCTBaX (PU3MUECKUX SABICHUH M HEOOXOAUMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M HW3MEpUTENbHbIE MPHOOPHl MO
cXeMaM M CXE€MaTM4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C MOCJIEN0BATEIbHBIM U NapauIeIbHBIM COCIUHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI SJIEMEHTOB AJIEKTPUUECKUX LENei;

®[IPUBOAMTH MpHUMEPHl (HAXOOUTh HMH(OpMAIMIO O MpUMepax) MNPAKTUYECKOrO
UCTOJIb30BaHUSl (PU3MUYECKUX 3HAHUM B TIOBCEJHEBHOW KM3HM A oOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ OpuOOpaMu M TEXHUYECKHMMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

® OCYILIECTBIIATH MOUCK MH(pOpMaIuu (usnyeckoro cogepkanusi B IHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUW M NMYTEM CPaBHEHMS JIOTOJIHUTEIBHBIX MCTOYHHUKOB BBIIEIATH
uH(pOpMaLIHIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MITU MOXKET ObITh HEJOCTOBEPHOM;

® ICTIOJIb30BATh TPHU BBHIMOJHEHUM Y4YeOHBIX 3a/laHUil HAy4YHO-TIOMYJSIPHYIO JHUTEPATypy
(bu3NYECKOro COJep)KaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, NMpeoOpazoBaHMs WHGPOpPMAIMHM U3
OJIHOU 3HAKOBOW CHCTEMBI B APYTYIO;



®Co03/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U KpaTKUE YCTHBIE COOOIICHUs, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KAaHUs, B TOM YHUCIIE
nyOIMYHO  IPEICTaBISITH  PE3yiabTaTbl  IMPOEKTHOM WM UCCIIENOBATEIbCKOMN
JeSITEIbHOCTH, IIPU 3TOM IPAMOTHO HMCIIOJIb30BaTh U3YyYCHHbIN MOHATHHMHBIN ammapat
Kypca (pHU3MKH, COMPOBOXIATh BHICTYIICHHE MTPE3CHTAIHCH;

®IIpU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HUCCIEAOBAaHUM (PU3MUECKUX IPOLECCOB
pacrpenesats 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMU 3aJayaMy,
CIIEIUTh 3a BBIIOJHEHMEM IIJJaHa JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLIEHUBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHuy oOyueHust B 9 Kiacce IpeIMETHbIE pe3y/lbTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® ICIIOJIb30BATh IOHATHUSA: CHCTeMa OTcY€Ta, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOro JBMKEHUs, Nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb W NEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJNO, LEHTP TSHKECTH TBEPAOIrO Tesla, paBHOBECHE,
MEeXaHWYeCKue Kone0aHus ©  BOJHBI, 3BYK, HWHOQPa3BYK M  yJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, HIKaJA 3JEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTb U
JAIIbHO30PKOCTh, CIIEKTPbl HCIyCKaHWs M TOIJIOLIeHMs, anbda, Oera- M ramma-
U3JIy4€HUs1, U30TOIIb, SiA€PHAs SHEPTE€THKA,;

e pa3nuyarh SIBICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHENHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE T ICHHE T, PABHOMEPHOE
JBIDKEHUE 110 OKPY)KHOCTH, B3aMMOJEHCTBHE TeJll, pPEAKTUBHOE JBM)KEHHE,
KoJieOaTenbHOe JBIKEHHE (3aTyXalollue W BBIHYXJICHHBIE KoJeOaHUs), pE30HAHC,
BOJIHOBOE JIBIJKCHHME, OTpak€HHE 3ByKa, MPSAMOJIMHEHHOE paclIpOoCTpaHEeHHUE,
OTpaXEHUE U MIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTpPaJbHBIX I[BETOB, IUCIIEPCHUS CBETa,
€CTECTBEHHAs] PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUYATOro CHEKTpa HU3IIy4EHUs)
[I0 ONMCAaHUIO UX XApPaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIIUX
JTaHHOe (PU3HYECKOE SBJICHHE;

® pacro3HaBaTh MPOSIBIEHUE U3YYEHHBIX (U3NUECKUX SIBJICHUN B OKpYyKarollem mupe (B
TOM yHclie (U3NYECKUEe SBICHUS B MPUPOJE: MPUIUBBI U OTJIMBBI, ABHKCHHE IJIaHET
ConHeyHOM cucTeMBl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCTIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMYECKHE BOJIHBI, IYHAMM, 3XO, LBETa Tell,
ONTUYECKHUE  SBJIEHUS B  MPUPOAE, OHOJOTMYECKOe  JEHCTBUE  BUIUMOTO,
yAbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO HW3JIY4YEHHUH, €CTECTBEHHbIN paJuOaKTUBHBIN
(GOoH, KOCMHYECKHME JIy4d, paJAHMOAKTUBHOE MW3JIy4€HUE TMPUPOIHBIX MHUHEPAJIOB,
JieicTBUE painOAKTUBHBIX M3JIyYCHUIH Ha OPraHU3M 4elloBeKa), PU 3TOM NEPEBOAUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bu3nUecKuX SBICHUIA;

® ONIMCHIBATh M3YYEHHbIE CBOMCTBA Tel M (PU3MYECKHE SBIICHUS, MCIONb3ysd (hU3MUecKHe
BEJIMYMHBI (CpeIHSss U MTHOBEHHAs CKOPOCTh Tejla IPU HEPABHOMEPHOM JBHXKEHUU,
YCKOpEHUE, MEepPEMEILEHNE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMs, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOrO MaJCHMs, BEC Tejla, UMITYJIbC Tejla, UMIYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOIIHOCTh, MOTEHLIUAIbHAS YHEPTUs Tela, MOJHATOrO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKAaTOM MPYKUHBI, KUHETHYeCcKast
SHEprus, MOJHAas MEXaHWYeCKas HHeprus, MepuoJl M YacTora KojebaHu#, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
Cpefbl), PU ONUCAHUM TMPaBUIBHO TPAKTOBATh (DU3MYECKHH CMBICT HCHOIb3yEeMBIX
BEJIMYMH, OOO3HAueHUs M EAUHUIBI (U3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJIbI,



CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEIUYHMHY C JIPYTUMH BEIHYWHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

® XapaKTepU30BaTh CBOMCTBA Teld, (PU3MUYECKHUE SIBICHUS U TPOILECCHI, UCIONB3Ys 3aKOH
COXPAHEHHUs HHEPIUHU, 3aKOH BCEMUPHOrO TATOTEHUS, NMPUHLUII CYNEPHO3ULIUU CHUII,
IPUHLIMII OTHOCUTENbHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAXEHUS W TMPEIOMJICHUS CBETa, 3aKOHbl COXPaHEHUs 3aps/ioBOIO H
MaccoBOI'O YHMCEJ MpU SJAEPHBIX pPEAKIUsIX, IpPU 3TOM JaBaThb CJIOBECHYIO
(bopMyITMPOBKY 3aKOHA U 3alIMCHIBATh €M0 MATEMATHUYECKOE BBIPAXKECHUE;

© 00BSCHATH (PU3UYECKHE TPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYalnit
[IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISIBIATH IPUUYMHHO-CIEICTBEHHBIE CBS3H,
CTPOUTHh OOBSCHEHHE M3 2—3 JIOTHYECKHUX IIIaroB C OMOpPOM Ha 2—3 H3YyYCHHBIX
CBOWCTBA (PU3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIe 3a/1a4Ml (OMUPAOIIMECcs HA CUCTeMYy M3 2—3 ypaBHEHUH), HCIONb3YS
3aKOHbI U (DOpMyIbI, CBs3bIBalOIIME (PU3MUYECKHE BEITUYMHBI: Ha OCHOBE aHalIM3a
yCIOBUSL 3a/ladyd 3allUChlBaThb KpaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOLIME WIN
n30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (POPMYJBI, HEOOXOTUMBIE I PEIICHUs,
OPOBOAMTH pPAacy€Tbl U OLEHUBATh PEATUCTUYHOCTb IIOJYYEHHOTO 3HAu€HUs
bu3nYECKOIl BETUYMHBL;

® pacro3HaBaTh NPoOJIEMbI, KOTOPbIE MOXXHO PEIIUTH MPHU MOMOIIH (PU3NIECKUX METOJIOB,
UCIIOJIb3YSl OINKCAHUE UCCIIEJOBAHMS, BBIACIATH IIPOBEPSEMOE IPEAINONIOKEHHE,
OLICHUBATh IPABUJIBHOCTh TNOpSAJKA IPOBEACHUS HCCIEAOBaHUs, JENaTh BBIBOJBI,
MHTEPIPETHPOBATH PE3YNIbTATHl HAOIIOICHUH U OIBITOB;

® [IPOBOJIUTH OIBITHI MO0 HAOTIOACHHUIO (PU3NYECKUX SIBICHUN MM (PU3NYECKUX CBOWCTB TEI
(u3yueHue BTOPOro 3akoHa HpIOTOHa, 3aKOHA COXpAHEHHUS SHEPTUU, 3aBHCHUMOCTH
nepuoja KojiebaHuil MpyKUHHOTO MAaATHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTh OT aMILTUTY/bl MaJIbIX KOJIEOAHUM, MPSIMOIUHEHHOE paCIpOCTpaHEHUE
CBETa, pa3JIO’KEHUE OEJIoro cBeTa B CIEKTpP, U3YYEHHUE CBOICTB H300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakeHHMsl MpeaMmera B coOMparolled JIMH3e,
HAOJIIO/IEHUE CIUIOIIHBIX W JIMHEHYaTbIX CIEKTPOB H3JIY4YEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaOOpa 000PyA0BaHMS, ONUCHIBATE X0 ONbITA U
€ro pe3yibTarThbl, POPMYIUPOBATH BHIBOIBI;

® [IPOBOJIUTh TPH HEOOXOAMMOCTH CEpUI0 MNPSAMBIX H3MEPEHUH, OIpeeNnss cpenHee
3HaYeHHe u3MepseMol BeNUYMHBI ((POKYCHOE pacCTOsSHHUE COOUpAIOLIel JIHH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

® [IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIHOJIb30BAHHUEM
OpSMBIX M3MEpPEHMH (3aBUCUMOCTh IyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBUKEHUM 0€3 HauyalbHOW CKOpPOCTH, TIepuoja KoJieOaHUM MaTeMaTHYecKoro
MasTHHKA OT AJMHbI HUTH, 3aBUCUMOCTU yIJia OTPA’KEHUsI CBETA OT yrja MaJieHUus U
yria OpejoMJIeHUsl OT yria MaJeHus): IJIaHUpPOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIBHO
coOupath yCTaHOBKY, (UKCHpPOBATh pe3yAbTaThl MOJTYYCHHOH 3aBUCHMOCTH
¢u3nyecKuX BETUYMH B BUAE TaOMUI U TpaduKOB, J1e1aTh BBIBOJBI MO pe3yjbTaTam
WCCIIE/IOBAHMSI;

® [IPOBOJUTH KOCBEHHbIE H3MEpEHUs (PU3NYECKUX BEIMYMUH (CpPEeAHssl CKOPOCTh H
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MaJleHHs,
KECTKOCTh TPYKUHBI, KOOPPUIIUEHT TPEHUS CKOIBKEHHs, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa M TMepuoja KojeOaHWH MaTeMaTUYeCcKOro M MPYKUHHOTO
MasiTHUKOB, OITHYecKas CHJa COOMparomield JUH3bI, pPaJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HU3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIOJIHATH
U3MEPEHHUs, CIeAys MPEUIOKEHHON MHCTPYKLMH, BBIYUCISTh 3HAYECHUE BEIUYMHBI U



AQHIN3UPOBATh IIOJYyYEHHBIE pE3yJbTaThl € Y4ETOM 3aJaHHOW IOIPEHIHOCTH
W3MEPEHHI;

ecoOmoiaTh TIpaBUIa TEXHUKH Oe3omacHocTH mpu pabore ¢ JTabOpaTOPHBIM
00opyI0BaHUEM;

® pa3IM4yaTh OCHOBHBIE MPU3HAKU M3YYCHHBIX (PU3UUECKUX MOJIEICH: MaTepHalbHas TOUKa,
a0OCOJIIOTHO TBEPJIOE TENO, TOYEUHBIM HCTOYHUK CBETa, JIy4, TOHKas JIMH3A,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO Spa;

® XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUS U3YYEHHBIX TIPUOOPOB U TEXHUYECKUX YCTPOMCTB
C Omopol Ha HX omnMcaHus (B TOM 4MCIE: CHUIOMETP, IAaTUMKU IIOJIOKEHUS,
pacCTOsHUS U YCKOPEHMSI, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTHIECKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, KaMepa BuiabcoHa), ucnonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUI U HEOOXOIUMbIE (PU3MUECKUE 3aKOHOMEPHOCTH;

® [ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3Y4YEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENBHBIX NMPHUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB MPH PEUICHUH y4eOHO-
NPAaKTUYECKHUX 3ajjay, ONTUYECKUE CXEMbI JJIS MOCTPOCHUS M300paKeHUH B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

®[IPUBOAMTH IpUMEPHl (HAXOOUTh MH(OpMALMIO O MpUMepax) MPAKTUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJHEBHOW XM3HM A obOecredeHus
0e30MacHOCTH NIpU OOpalleHMH ¢ OpudopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO IIOBEICHUS B
OKpYKaroIleH cpese;

® OCYILECTBJIATh IOUCK HH(popManuu (uznyeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOAUTh IIyTH OIpe/esIeHus
JIOCTOBEPHOCTH TOJIYUCHHOW WH(GOpMAIlMM Ha OCHOBE WMCIOIIUXCS 3HAHUN W
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB;

® ICTIOJIH30BATh TPH BBHIMOJIHEHUH Y4YeOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JINTEPATypy
(U3NYECKOT0 COJEp)KaHUsS, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIAJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMM U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® Cc03/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHbIE COOOIIEHNs Ha OCHOBE MH(OPMAIH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KaHUS, NyOIMYHO MPENCTaBIsATh
pE3yJbTaThl MPOEKTHOM WJIM MCCIIEN0BATENIBCKON IEATENbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKH M
COIIPOBOKIATh BBICTYIUIEHHE MpPE3CHTAlMed ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne (uudpossbie)
/i HanmeHnoBaHue pa3ae/ioB 4 TeM POrpaMMbl Beero Ko;npo.nbﬂme HpﬁaKTI/I‘IGCKI/Ie 06pa3oBaTeNbHbIE
padoThI padoThI pecypest
Pazgen 1. ®u3uka v €€ poJib B MO3HAHUU OKPYKAKIIET0 MUPa
bu6nmoreka [IOK
1.1 Pu3uKa - HayKa O NPHPOJC 2 https://m.edso0.ru/7f416194
bubnunoreka LIOK
1.2 PUZMECCKHC BEMIHMHEI 2 1 https://m.edsoo.ru/7f416194
. bubnunoreka LIOK
1.3 EcrecTBeHHOHay4HBIH METO MTO3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro no pazgeny 6
Pasznea 2. [lepBoHayaibHbIE CBeIEeHUS 0 CTPOEHUH BellleCTBA
bubnuoreka [{OK
2.1 Crpoenme BemecTsa 1 https://m.edsoo.ru/7f416194
2.2 JIBr>keHWe ¥ B3aMMOJICMCTBHE YaCTHI] BEIECTBA 2 1 bubanorexa LIOK
: https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 Bubmmorexa HOK
' https://m.edsoo.ru/7f416194
Hroro nio pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubmmoteka IIOK
31 MexaHu4ecKkoe ABIKEHHE 3 https://m.edso0.ru/7f416194
bubnunorexa LIOK
3.2 Mrepuus, macea, II0THOCTS 4 1 https://m.edsoo0.ru/7f416194
but6mmoreka [IOK
3.3 Crna. Brpt o 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBieHue TBEpPABIX TeJl, dKUAKOCTEH M ra30B
41 Hasnenue. Ilepenaya nasineHus TBEPABIMU TEIaMH, 3 bu6muoreka [JOK
' JKUIKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 JlasnieHue xukocTn S https://m.edso00.ru/7f416194
4.3 ATMmocepHoe naBiieHue 6 bubmuoteka [JOK
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but6mmoreka [IOK

4.4 JlercTBHE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX TEIIO 7 3 https://m.eds0o.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bubnunoreka LIOK
>1 Pabora n montocTs 3 1 https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
52 HpocTaie MEXaHH3MEI ° . https://m.edsoo.ru/7f416194
bubnunoreka LIOK
>3 Mexanirieckas oHepris 4 . https://m.edso0.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne (uudpossbie)
w/n HaumeHnoBaHue pa3/iesioB U TeM MPOrPpaMMBbl Beero Ko;npo.m,m,le Hpgucnmecxne 06pPa3oBATEIbHbIE
padoThbI padoThI pecypesi
Pa3pen 1. TerioBble siBJIeHUSA
. bub6nmoreka IIOK
1.1 CrtpoeHue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
1.2 Teniosbie npouecch! 21 1 5 https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Paznen 2. DiiekTpuyecKkrue 1 MArHUTHbBIE SIBJIEHUS
21 DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE TeJla U UX 7 1 bubmmoreka [JOK
' B3aNMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnunoreka LIOK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHIA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
2.3 MarsuTHbIC ABICHNA 6 1 L5 https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
2.4 ONeKTPOMATHHUTHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Wroro mo paznmeny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5
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TEMATHYECKOE IINTAHUPOBAHUE
9 KUIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne (uudpossbie)
w/n HaumeHnoBaHue pa3/iesioB U TeM MPOrPpaMMBbl Beero KOﬁHTpOJ’IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pPa3oBATEIbHbIE
padoThbI padoThI pecypesi
Pa3zpen 1. Mexannueckue siBJIeHUSA
bub6nmoreka IIOK
1.1 MexaHndeckoe IBUKEHHUE U CIIOCOOBI €0 OIMCAHUS 10 1 https://m.edsoo.ru/7f41a4a6
. bubnunoreka LIOK
1.2 Bsanmonelicraue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3aKoHbI COXpaHCHHS 10 3 https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bubnuoreka [{OK
2.1 Mexanueckue koneoarms ! 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
2.2 MexaHn4ecKkue BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41adab
Hroro no paszneny 15
Pa3nes 3. DjieKTpOMarHuTHoOE MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DNEeKTPOMarHuTHOE TMOJI€ U 3JIEKTPOMAarHUTHBIE BOJHBI 6 2 Bubmmorexa HOK
' https://m.edsoo.ru/7f41a4a6
Wtoro o paszneny 6
Pa3nen 4. CeeToBLIE SIBJICHUS
but6mmoreka [IOK
4.1 3aKOHBI PacIpOCTPAaHEHHS CBETA 6 2 https://m.edsoo.ru/7f41aa6
bubnunorexa LIOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
4.3 PaznoxeHnue 6e10ro cBETa B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41ada6
Hroro no paszneny 15
Paznen 5. KBanToBble IBJIEHUA
bubnunoreka LIOK
51 Hcnyckanue u MOTJIONeHNnEe CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO siipa 6 1 bubnuoteka [JOK
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but6mmoreka [IOK

53 Fnepubie peakiui ! . https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-000011aI0IM I MOAYJIb
6.1 [ToBTOpeHME U 06001IIeHUE CoAepKaHUI Kypca pu3nku 3a 7-9 9 2 bubnmnoreka HOK
KJ1acc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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HOYPOYHOE IINTAHUPOBAHUE

7 KITACC
N KosmnuecTBo yacos
[
u/n Tema ypoka Beero KonTpoabubie IlpakTuueckue
padoThI padoTsbI
Texnuka 6ezonacHoctu. Ousnka — Hayka o npupoje. Pu3nueckue Tena u SBICHUS.
1 Habnronenue u onucanue Gpu3nyeckux siBineHuil. @u3ndeckuil sKkcrepruMenT. MoennpoBaHme 1
SIBJIIGHUN U OOBEKTOB MPUPOJIBIL.
2 duznyeckue BEIMYUHBI U UX U3MepeHHne. TOYHOCTh U MOrPeIHOCTh U3MEPEHHIA. 1
MesxTyHapoIHasI CUCTEMa STUHUIIL.
3 Jlaboparopras padota 1 “Omnpenenenue eHBI ASICHUS U3MEPUTEIHLHOTO IIprOopa”. 1 1
dusndeckue 3aK0HBI U 3aKkoHOMepHOCTH. Du3nka u TexHuka. Jlaboparopnas padora 2 1 1
4 “H3mepenne pa3MepoB Tel ¢ y4ETOM a0COTIOTHOM MOTPEIIHOCTH .
5 Hayunsrit meton nmo3nanus. Pois ¢pusuku B GopMupoBaHHH €CTECTBEHHOHAYYHOM 1
rpaMoTHOCTH. CTpoeHHe BelecTBa. ATOMBI U MOJICKYJIBI.
6 Jlaboparopnas pabdota 3 “H3mepeHne pasMepoB MaJIbIX TeJ.” 1 1
7 Jnddysus B razax, KUJIKOCTAX U TBEPIBIX TENAX. 1
8 BiaumopeiicTBue (MpUTsKEHNE U OTTAIKHBAHUE) MOJICKYIT. 1
9 ArperaTHble COCTOSIHUS BelllecTBa. Pa3inune B CTpOeHUH TBEPABIX T, )KUAKOCTEH U Ta30B. 1
10 Mexanuueckoe IBHKeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE TBUKECHHE. 1
11 Ckopoctb. EnuHuIer ckopocT. 1
12 Pacuér nytu 1 Bpemenu nBuxkeHus. Pemenue 3agau “CkopocTs, MyTh” . 1
13 JlabopaTtopHnast pabota 4“N3mepeHre CKOpOCTH PABHOMEPHOTO TBUKEHUS . 1
14 SBnenne nnepuun. Bzaumonerncreue Ten. 1
15 Macca Tena. Enqunuiet maccel. U3mepeHune Maccel Teia Ha Becax. 1
16 Jlabopartopnast pabota 5. “M3mepeHne Macchl Tela Ha peIYaXHBIX Becax . 1 1
17 JlaGopatopHnas paborta 6. “HM3mepenune o6béma Tena”. 1
18 [TnotHOCTH BemecTBa. MccnenoBanue 3aBUCUMOCTH MacChl OT 00bEMa. 1
19 JlaGopatopHnas padota 7 “M3mMepeHne IIOTHOCTH BellecTBa TBEPIOro Tena”. 1 1
20 Pemenue 3anau no reme “IlnoTHOCTH TENa”. 1
21 SABnenue Tarorenus. Cuna TsHKECTU 1
29 CBs3b MEXKy CUJION TSKECTH M Maccol Tena. Bec tena. Pemenue 3agau no teme "Cuna 1
TsKecTn"
23 Cuna ynpyroctu. 3akoH ['yka. JlaboparopHnas pabota 8 “Onpenenenue KECTKOCTH MPYKUHBI . 1




24 JuuamomeTtp. Jlabopatopnas pabota 9 “I'pagynpoBanue npyxusbl. I3mepenne cuibr’”. 1
25 Bec Tena. HeBecomocTh 1
26 CrnosxeHue IByX CUJ, HallpaBJIEHHBIX 10 OAHOM NpsAMOil. PaBHOIEHCTBYIOILIAs CUIT 1
27 Pemenue 3amau no reme "PaBHonelicTByromast cui” 1
28 TpeHue ckoyibkeHUs U TpeHHE MOKOs. TpeHue B IPUPOJE U TEXHUKE 1
29 JlaboparopHast pabota 10 «/3yueHue 3aBUCUMOCTH CHJIBL TPEHIS! CKOJILAKCHHS OT CHIIbI 1
JTABJICHUS U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH»
30 Pemenue 3amay Ha onpeseneHne paBHOACHCTBYIOMICH CHITBI 1
31 Pemenue 3anay no Temam: «Bec Tenay, «'padudeckoe nzodbpaxenue cuim», «CHIIbD, 1
«PaBHOIEHUCTBYIOIIAS CUI»
32 KonTponbnas pabota no Temam: «MexaHndeckoe IBHKEHHE», «Macca, I0THOCThY, «Bec 1
tenay, «['padhuueckoe n3odpakeHue cuin», «CUITbD)
33 JlaBiieHue TBepAbIX Tesl. ENMHUIIBI H3MEepeHus AaBJICHUS. 1
34 Crioco6bl I/ISMG”HGHI/UI nasienus. JlaboparopHas padora 11 “M3mepenue naBieHus TBEPAOTO 1
TeJa Ha ornopy”.
35 HaBJ‘IeHI/Ie’ ,ra3a. Jlaboparopnas padota 12 "M3MepeHue naBieHus Bo3ayxa B OalljioHe MO 1
MOpUIHEM .
36 3axoH [lackans. HaOmroneHue 3aBUCMMOCTH 1aBJIEHUS Ta3a OT 00bEMA U TeMIepaTyphl. 1
37 JlaBaeHUE KUIKOCTEH M ra30B. 1
38 JlaBneHue ’KUIKOCTH Ha THO ¥ CTEHKHU COCYAA. 1
39 CooOrmaromuecs COCyIbl. 1
40 Bec Bo3nyxa. AtmocepHoe naBinenue. [Touemy cymiecTByer Bo3aymiHas 060104Ka 3eMIIH. 1
41 N3mepenue armochepHoro nasienus. Oneit Toppuyesiu. 1
42 bapomerp-anepoua. ATMocdepHoe AaBJIeHHE Ha pa3IMYHbIX BBICOTAX. 1
43 Pemenue 3amau “AtrmochepHoe naBieHue”. 1
44 MaHoMeTpBlI. 1
45 I'mppaBnnueckne mexann3mel. [lopiHeBoOM )KUIKOCTHBIN Hacoc. ['uapaBinyeckuii mpecc. 1
46 Pemenue 3agaud “PacuéTt naBiieHUS )KUIKOCTEH U Ta30B” . 1
47 Kontponbras pabota 2 “JlaBneHue )XKUIKOCTEH U Ta30B. ATMOC(hepHOE TaBJIeHHE” . 1
48 JlefcTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO. 1
Apxumenona cuia. JJaboparopHas padota 13 “HccnenoBanue 3aBUCUMOCTH BBITAIKHBAIOIIEH
49 CHJIBI OT 00BbEMa MOTPY>KEHHOM YacTH OT MJIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT 1
IJIOTHOCTU U MAacchl Tena’”.
50 JlaGopatopHnas pabota 14 “OnpezneneHne BbITAIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH Ha 1

MOTPY>KEHHOE B )KUIKOCTh TEJIO .




51 [TnaBanue ten. KoncTpynpoBanue apeoMeTpa U HCIIBITAHUE €T0 PaOOTHI. 1
52 Pemenue 3amau “Apxumenona cumna’. 1
53 Jlaboparopnas pabota 15 “BrlsicHeHue YCIOBHIA IJIaBaHUS TeJa B )KUTKOCTH . 1
54 [TnaBanue cynoB. MccnenoBanue 3aBUCUMOCTH Beca Tella B )KUAKOCTH OT 0ObemMa 1
MOTPY>KEHHOU YacTH.
55 IToBTOpenue Temsl “ApxumenoBa cuia. [naBanue Ten”. 1
56 Kontposbnas padota 3 “Apxumenoa cuina. [lnaBanue ten”. 1
57 Mexanundeckas padora. 1
58 MOIIHOCTB. 1
59 [IpocTeie Mexanu3mbl. Poryar. 1
60 PaBHOBecue cuil Ha peiuare. Poiuaru B TeXHuKe, ObITY, IPUPO/IE. 1
61 Jlaboparopnas pabota 16 “BrisicHeHue ycioBHs paBHOBECHSI phryara’. 1
62 Wrorosast koHTpoIbHAs paboTa. 1
63 IToaBr>XKHBIE U HEMMOABMKHBIE OJIOKH. 1
64 KoaddunmenT monesnoro neiicteus Mmexanusma. Pemenue 3amad “IIpocTeie MeXaHU3MBI. 1
65 Jlaboparopnas pabota 17 “Onpenenenue KIIJ[ mpu nogbpéme 1mo HAKIOHHON TIOCKOCTH . 1
66 Oneprus. [loreHnmanbHas 1 KUHETUYECKasi SJHEPTHSL. 1
67 Pemenue 3anay “Pabota. MomHoCTh”. 1
68 [IpeBpatiieHre OAHOTO BUa MEXaHUYECKOM SHEPTUH B IPYroi. 3aKOH COXPAHEHHUS MTOJTHOM 1
MEXaHUYECKOW SHEPTUH.
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HOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
N KonuyecTBo yacos
n/-n Tema ypoka Beero Kontpoabnsie IlpakTuueckue
padoThI padoTsbI
OCHOBHBIE TIOJI0XKEHUS MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH U UX OIBITHBIE MOATBEP)KICHUS
1 Macca u pazmep aToMOB U MOJIeKY/l. Mojienu TBEPOT0, KHUAKOTO U Ta3000pa3HOTO COCTOSTHUMA 1
BEIIIECTBA.
OOBbsicHeHHEe CBOMCTB TBEPOTO, XKUJKOTO U ra3000pa3HOr0 COCTOSTHUM BEIECTBA HA OCHOBE
2 MIOJIOKEHHUI MOJICKYJISIPHO-KMHETHYECKOM Teopun. Kpucrammmueckue u aMmopQHbIe Tena. 1
CMmaunBaHue U KalWJUIIPHOCTh. [I0BEpXHOCTHOE HATSKEHUE.
3 Temneparypa. CBsi3b TEMIIEpATypbl CO CKOPOCTBIO TETIJIOBOTO JIBMKEHUS YacTHll. TersaoBoe 1
paciImpeHue u cxaTHe.
4 JIaGoparopnas pabota 1 “HccienoBanue n3MeHEHHs CO BpEMEHEM TEMITEPaTypPhl OCTHIBAIOIIEH 1
BOJIBI”.
S) Buytpennss sneprusi. CnocoObl ”3MEHEHUs! BHYTPEHHEN SHEPruu. 1
5 TemnonpoBogHOCTE. [IpakTHYECKOE UCTIONB30BaHIE TETUIOBBIX CBOMCTB BEIIECTB M MAaTEPHAIIOB 1
B IIEJISIX SHEProcOepeKeHus
7 KonBekuus. 1
8 N3nyuenue. 1
9 Oco6eHHOCTH pa3IMYHBIX cIIOcCOO0B Temonepeaauu. [Ipumepsl Ternaonepeaay B IpupoJIe. 1
10 KonnuecTBo TemnoThl. Y aenpHas TEMIOEMKOCTb 1
11 Pacder xonmmuecTBa TEIIOTHI, HEOOXOAMMOTO IS HArpeBaHUs TeJla U BBIIEISIEMOTO UM TIPH 1
OXJIAXIEHUH
12 YpaBHeHHe TemoBoro 6ananca. TemmooOMeH U TeIIOBOE PABHOBECHE. 1
13 Ha60pauTopHa;1”pa60Ta 2 "MccnenoBaHue sIBIEHUS TEIJI000MEHA MTPU CMEIIMBAHUM XOJIOAHOM 1 1 1
TOpsTYEeH BOJIBI
14 JlabopaTtopHas pabota 3 "OmnpeneneHue yaenpHON TeIIOEMKOCTH BemecTBa" 1 1
15 DHeprus ToIMBa. Y iejbHasi TeMI0Ta CrOPaHus 1
16 3aKOH COXpaHEeHHUs U MPEBPAIIECHUS SHEPTUM B MEXaHUYECKUX U TEIJIOBBIX Ipolieccax. 1
17 [InaBneHue U OTBepAeBaHNE KPUCTAIMYECKUX Tell. Y IeNbHas TeIUI0Ta IUIaBJIeHUs 1
18 Pemenue 3anay no teme “IlnaBnenne” 1
19 JlaGopatopHnas padora 4 "OnpeneneHue yIeIbHOM TEIUIOTHI IIaBJIeHHS Jbaa" 1 1
20 [TapoobpazoBanue u koHaeHcanus. Mcnapenue 1
21 Kunienue. Y nenbHas TemsioTa napooOpa3oBaHus U KOHACHCAIMU. 3aBUCHMOCTb TEMIIEPaTyphI 1




KHUIIEHUS OT aTMOC(EPHOTO J1aBICHUSI.

22 BraxxnocTs Bo3myxa. Pemenue 3amad Ha onpeeneHue BIaKHOCTH BO3TyXa 1

23 Jlaboparopnas pabota 5 "OmnpeneneHrue OTHOCUTEIHHON BIAXKHOCTH BO3Iyxa" 1

o4 [Tpununs! paboTh! TEIJIOBBIX ABHUraTeneif. [laposas TypOuHna. J[Buraresns BHyTpeHHETO 1
CrOpaHus

25 KII/I TermoBoro nuratesns. TenaoBble ABUTATEIN U 3alUTa OKPYKAIOIIECH Cpeibl 1

26 3aKOH COXpaHEHHS U MIPEBPALCHHS SHEPTUU B TEIUIOBBIX IpoIeccax 1

27 Pemenue 3agau no reme "TemnoBsie siBneHus. Mi3aMeHeHne arperaTHbIX COCTOSIHUN BeniecTna" 1

28 KOHTpOJ'IB:{a}I pabora o Teme "TeroBsie siBiIeHUs. VI3MeHEHUE arperaTHbIX COCTOSHHM 1
BEILIECTBA

29 DnexTpusaiys Tel. J[Ba poja 3JeKTpUUECKUX 3apsIOB 1

30 DnexTpu3aiys Tel HHAYKIUEH U PU COTPUKOCHOBEHUU 1

31 B3aunmopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona 1

30 DReKTpUUecKoe noxe. HampspkeHHOCTB 3neKkTpruecKoro nodjs. [Ipuniun cyneprno3unun 1
AICKTPUUYCCKUX TOJIeH

33 Hocutenu snexktpuyeckux 3apsioB. DieMeHTapHbIi 3apsia. CTpoeHue aToma. 1

34 [IpoBOIHMKYN U AMAIIEKTPUKHU. 3aKOH COXPAHEHUS AJICKTPUUECKOTO 3apsiia 1

35 Pemennie 3a1a4 Ha MpUMEHEHHE CBOMCTB DIIEKTPHUUECKUX 3apsI0B 1

36 DNEeKTPUUECKUN TOK, YCIOBUS €r0 CyIIecTBOBaHUS. VICTOUHUKH IEKTPUYECKOTO TOKA. 1

37 JleicTBHSI STIEKTPUUECKOTO TOKa. JleficTBHE AIeKTPUUYECKOTO MO Ha MPOBOIHUKHU U 1
TUDJIEKTPUKU. DICKTPUUSCKUH TOK B METaJUIaX, KUJAKOCTSIX U ra3ax.

38 DNeKTprUecKas 1enb U € COCTaBHBIC YaCTH. 1

39 Cuna Toka. 1

40 Jlaboparopnas pa60T3 6 “COopka dJeKTPUUECKOH e U U3MEPEHHE CUITBI TOKA B €€ 1

pa3IMYHBIX ydacTKax .

41 JlabopaTtopHas pabota 7 "N3mepeHue u peryaupoBaHue CHIIBI TOKA B 1iern" 1

42 DnekTpruyeckoe H&HpSDKeHI/Ie'.' Bonbr™merp. JIaboparopnas pabota "U3mepenue u 1
PETyIUPOBaHKUE HATIPSKEHUS

43 ConpoTHuBiIeHHE TPOBOAHHUKA. Y IEIHHOE COMTPOTUBIICHHE BEIIECTBA. 1

44 3aBUCHUMOCTH DJIEKTPUIECKOTO COTIPOTHBIICHHUS IPOBOIHUKA OT €0 JATUHBI, TUIOIIA TN 1
MTOTIEPEYHOT0 CEYCHUS U MaTepHalia

45 3aBUCUMOCTD CHJIBI TOKA OT HaIpsDKeHHs. 3akoH OMa JjIsl yJacTKa e 1

46 Jlaboparopuas padota 8 "HccnenoBanue 3aBUCUMOCTH CI/IJII:I TOKa, UIYLIEr0 Yepe3 pe3ucTop, 1
OT CONPOTHBIICHUS] PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOpe

47 [TocnenoBarenpHOE M MapaAJICIIBHOE COSMHEHUS TPOBOTHUKOB 1




JlabopaTtopHas padota 9 "[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUN TIPH MOCTIEA0BATEIIbBHOM

48 1
COEIMHEHUH JIBYX PE3UCTOPOB"

49 Jlaboparophast pabota 10 "IIpoBepka mpaBuia s CHIbI TOKA IPH MaPaJUICTLHOM COSTMHEHUN 1
pe3ucTopon”

50 Pemrenue 3anau Ha npumeHeHue 3akoHa Oma Jisi pa3aIuyHOro COeIMHEHUS TPOBOIHUKOB 1

ol Pabota u MoITHOCTE AMeKTprudecKoro Toka. 3akoH Jxoymnsa-Jlenmna 1

52 JlaboparopHast pabota 11 "Omnpenenenne pabOTH M MOIIHOCTH JIEKTPHUECKOTO TOKA B amre" 1

53 DJEeKTpUUECKHUE TN U MOTPEOUTENH 3IEKTPUIECKOi sHeprun B ObITY. KopoTkoe 3ambIkaHue 1

54 Pemenue 3ana4 no teme "DaeKkTpuuecKue 3apsabl. 3apsKEHHBIE TENa U UX B3aUMOJICHCTBUS. 1
[TocTosHHBIN JIEKTPUUYECKUH TOK"

55 KonTponbHas pabota o Teme "DiaeKTpuuecKre 3apsaabl. 3apsKeHHbIE Tena U UX 1
B3aumMojeiicTBus. [1oCTOSHHBIN 37eKTpUUECKUil TOK"

56 ITocTostHHBIE MATHUTEI, UX B3aMMOJIECHCTBHE. 1

57 MarunutHoe nosne. MaruutHoe nose 3emMIlId ¥ ero 3HaueHue AJis KU3HU Ha 3emiie 1

58 OmneiT DpcTena. MarHuTHOE MoJie NMEKTPUIECKOro Toka MarHuTHOE MoJie KaTYIIKU C TOKOM. 1

59 [IpuMeHeHue AIeKTPOMArHuToB B TEXHUKE. J[eliCTBHE MarHUTHOTO MOJIsI HA TPOBOJAHHUK C 1
TOKOM

60 Hrorosas KoHTpoOJIbHAST paboTa 1

61 DNEeKTPOBUTATENb IOCTOSTHHOTO TOKA. Vcronb30Banme AIeKTpoABUraTeNeii B TEXHHIECKUX 1
YCTPONCTBAX M HA TPAHCIIOPTE.

62 JlaboparopHast pabota 12 "KoHcTpyHpoBaH#e U U3y4eHHUE PAOOTHI AJIEKTPOABATATENS" 1

63 OnsiTel Dapanes. 3aKoH eKTpoMarHuTHOoM nHAykuu. [Ipasuno Jlenna 1

64 Onektporereparop. CrocoObl MOTyUEHUs IMCKTPUIECKON SHEPTHUU. DJIECKTPOCTAHIINH HA 1
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH

65 Pemenue 3ana4 no Teme "DIEKTpUUECKUE U MarHUTHBIE sIBJICHUS" 1

66 [ToBTOpenue no teme "Temnossle iBIEHUS" 1

67 [ToBTrOopenue no teme "[10CTOSAHHBIN ANEKTPUYECKUH TOK" 1

68 [ToBTrOpenue mo teme "MarHuTHbIC SIBJICHUS" 1
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HOYPOYHOE IINTAHUPOBAHUE

9 KUIACC
N KounuecTBo yacos
11;-)11 Tema ypoka Beero KonrTpoabubie IIpakruueckue
padoThI padoThI
1 Mexannueckoe nBuxeHne. MaTepuanbHasi TOUKa 1
2 Cucrema orcuera. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKCHUS 1
3 PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE 1
4 HepaBnomepHoe npsmonunerinoe apuxeHue. CpeaHsisi ¥ MTHOBEHHAs! CKOPOCTh 1
5) [IpsimonHENHOE PAaBHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE 1
6 CKOpOCTh MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO JBMXeHus. [ paduk ckopocTu 1
7 JlabopaTtopHnas pabora 1 "OnpeneneHue ycKopeHus Tejia Ipu paBHOYCKOPEHHOM JIBHXKEHHUH 110 1 1
HAaKJIOHHOM miockocTu"
8 CBoboxanoe naaenue tei. OnbITel [anumest 1
9 PaBHOMepHOE aBMMXKEHUE TT0 OKpYkHOCTH. [lepnoa u yactora obpamenus. JInneinas u 1
YTJI0Basi CKOPOCTH
10 [leHTpOCTpEMUTENBHOE YCKOPEHHE 1
11 [Iepsriii 3akoH HproTOHA. BekTop cuiibl 1
12 Bropoii 3akon HetoTona. PaBHozelicTByromas cuia 1
13 Tperuii 3akoH Herorona. Cynepno3unus cui 1
14 Pemenne 3a1a4 Ha npumeHeHne 3aKk0HOB HproToHA 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenue 3amau o reme «Cuiia ynpyroctuy 1
17 JlaboparopHas pabota 2 «OnpeneneHue KECTKOCTH MPYKUHBDY 1 1
18 Cuna TpeHus 1
19 Pemenue 3amgau no reme «Cuiia TpeHuUs» 1
20 JlaGopatopHas pabota 3 "Onpeznenenne Ko3ppuimeHTa TpeHus! CKOIbKeHHs " 1 1
21 Pemenue 3anau no teme "3akons! HetoToHa. Cuna ynpyroctu. Cuna tpeHus" 1
29 Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHHs. Y CKOPEHHE CBOOOHOTO MajeHus. [{BrkeHune 1
TEJ BOKPYT IpaBUTAIIMOHHOTO 1IeHTpa (ComHeuHas cuctema). ['anakTuku.
23 JlabopaTtopHnas pabora 4 “l3mepeHne yCKOpeHHUs: CBOOOIHOTO TajeHus.” 1
24 Pemenue 3amay o teme "Cuiia TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS " 1
25 IIepBas kocMuueckasl CKOpoCcTb. HeBecoOMOCTb U Ieperpy3ku 1




PaBHOBecue maTepuanbHO ToUuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TEna ¢

26 3aKpEIUIEHHOW OCBIO BpaleHus. MoMeHT cuibl. LleHTp TskecTH .
27 PaBHOBecue MmarepuanibHON TOUKU. AOCOIOTHO TBEPI0€ TeNNo. PaBHOBECHE TBEPAOTO Tela C 1
3aKpEIUIEHHOW 0ChIO BpallieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
28 Pemenue 3a1a4 mo reme "Moment cuiibl. LlenTp Tsoxectn" 1
29 Pemenue 3a1a4 o teme "Mexanuueckoe ABKeHHe. Baumoneiicteue Ten" 1
30 KonTponpHas pabora o Teme "Mexanndeckoe qBuxeHne. B3anmoneiictue ten" 1
31 Nmnynse Telna. Nmnynbe cunbl. 3aKOH COXpaHEHUSI UMITYIIbCA. YTIPYToe U HEYIPyroe 1
B3aMMOJICICTBHE
32 Pemenue 3amay o teme "3aK0H COXpaHEHUS UMITYJIbcA" 1
33 PeakTuBHOE IBMIKEHHE B IPUPOJIC U TEXHHUKE 1
34 Mexanuueckas paboTa U MOILIHOCTb 1
35 Pabora cuibl TsKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS 1
36 JlaboparopHas pabota 5u<<OHp€Il€JIeHI/I€ paboTHI CUJIBI TPEHHSI TPH PABHOMEPHOM JIBHIKECHHUH 1
TeJa Mo TOPU30HTAIBHOMN MTOBEPXHOCTH
37 Cas3b sHepruu u paboTsl. [loTeHnnanbpHas sHeprus 1
38 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPTUU 1
39 3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE 1
40 JlaboparopHas padota 6 «3ydeHre 3aK0HA COXPAHSHUS SHEPT UM 1
41 KonebarenbHoe ABM)KEHNE U €70 XapaKTEPUCTHKHU. 1
42 3aryxaromue konaebanusi. BerHyknennbie konedanus. Pezonanc 1
43 MareMaTnueckuil ¥ NPy >KUHHBIM MAsITHUKH 1
44 JlabopaTtopHast pabota 7 “HCCJ‘{GI{OB&HI/IG SaBI/ICI/IMSCTI/I nepuoia KojiebaHui Py KUHHOTO 1
MasiTHUKA OT Macchl rpy3a 1 ®KECTKOCTH MPY>KUHBI".
45 [IpeBpaieHne sHeprun Npu MEXaHMUECKUX KOJIeOaHMsIX 1
16 JlaboparopHas padota 8 «OmnpeneneHre 4acTOThI U IepHoAa KoJeOaHN TPYy>KHHHOTO 1
MasiTHUKa»
47 JlaGopatopHas pabota 9 “MccnenoBanue 3aBUCUMOCTH MIEpHOJIa U YaCTOTHI CBOOOTHBIX 1
KOJIeOaHUI MasiTHHUKA OT €r0 JUINHEIL .
48 Mexannueckne BoaHbl. CBOMCTBA MEXaHUYECKUX BOJIH. [Ipo10IbHEIE M TONIEPEYHBIE BOJIHBI 1
49 Mexanunueckre BOJIHBI B TBEpAOM Teie. CelicMUUecKre BOJTHBI 1
50 3Byk. McTounnku 3Byka. PacipocTpanenue u oTpaxeHue 3ByKa. 1
ol Pemenue 3anau no teme "3Byk. PacnipocTpaHeHne u oTpakeHHE 3ByKa' 1
52 ['poMKOCTB 3ByKa M BbICOTA TOHA. AKYCTHUECKHUN PE3OHAHC 1
53 VYnpTpa3Byk U HHPPA3BYK B PUPOJIE U TEXHUKE 1




54 Pemenue 3amau mo Teme "3akoHbI coxpaHeHUs. MexaHndeckue KoueOaHust U BOJTHBI" 1
55 KoHTpoisbHast pabota 1mo Teme "3akoHbI coXpaHeHUs. MexaHn4decKkue KojieOaHus U BOJTHBI" 1
56 DIEKTPOMarHUTHOE MoJj€e. DJIEKTPOMArHUTHBIE BOJIHBI 1
S57 DnekTpoMarHuTHas nmpupoza ceera. CkopocTh cBeTa. BosHOBBIE CBOMCTBA CBETa 1
58 [Ikana 3eKTPOMAarHUTHBIX BOJH. VICIIOIB30BaHKE AIEKTPOMArHUTHBIX BOJH JIJIS COTOBOM 1
CBSI3U
59 CBOICTBA JIEKTPOMArHUTHBIX BOJIH (OTpakeHHUE, MPETOMIICHHE) 1
60 Pemenue 3a1a4y Ha onpe/esieHrne YacTOThI M IJTMHBI QJIEKTPOMArHUTHOW BOJIHBI 1
61 Ucrounuku ceeta. [IpsiMonuneiitHoe pacnpoctpanenue ceera. 3armenust ConHua u JIyHsI. 1
62 3aKkoH OTpaXeHHUs CBeTa. 3epkaia. Pemenne 3a1a4 Ha IpUMEHEHNE 3aKOHA OTPAKEHHSI CBETa 1
63 [Ipenominenue cBera. 3aKoH MpenoMIIeHNs cBeTa. PU3NUECKUI CMBICT ITOKa3aTels 1
MPENOMIICHUSI.
64 Pemenne 3amau “IIpenomnenue ceera'” 1
65 JlaboparopHnas padota 10 "Onpenenenue kod3gduimeHTa nperomieHus crexna” 1
66 [TonHOE BHYTpEeHHEE OTpakeHHE cBeTa. Vcrnonbp30BaHue MOJIHOTO BHYTPEHHETO OTPaKEeHHUS B 1
ONTHUYECKUX CBETOBOIax. CBETOBOIbI, ONTUKOBOJIOKOHHAS CBSI3h"
67 Jlunzel. OnTHyecKkas cuia JIMH3BI 1
68 JlaboparopHas pabota "Onpenenenne (GOKYCHOTO PaCCTOSHUS ¥ ONTHYECKON CHIIbI 1
cobuparomiei TuH3bI"
69 [TocTpoenne n300pakeHHiA B JTMH3AX. 1
70 Pemenne 3amau “Ontuyeckast cuia JIMH3EL . 1
71 OnTuueckue TMH30BbIe TPUOOPHI. 1
72 ['ma3 xak ontuueckas cucrema. 3peHue 1
73 JledexThl 3peHusl. 1
7 Paznoxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. CliojkeHHEe CIIEKTPATbHBIX I[BETOB. 1
Hucnepcus ceera
75 JlabopaTtopHnast pa6ota 11"OnbITH MO Pa3I0KEeHUIO OEIOTO CBETA B CIIEKTP W BOCTIPUATHIO 1
[[BETA MPEMETOB NP UX HAOIIOACHUH Yepe3 IBETOBbIC (DUITBTPHI"
76 BonHoBBIE CBOMCTBaA cBeTa: 1ucHepcHsi, UHTephepeHIus U Audpaxius. 1
77 OmnsiThl Pesepdopaa u muianerapHast MoJieNb aToMa 1
78 [Toctynars! bopa. Moaens atroma bopa 1
79 Hcnyckanue u noronieHue cBeta atomoM. KBaHThl. JInHeWuaThie CIEKTPhI 1
80 JlaGopaTtopHas pabora 12 "HabmrogeHue CieKTpoB UCITyCKaHUA" 1
81 PannoaktuBHOCTH M €€ Buabl CTpoeHue aToMHOTO sipa. HykioHHast Moienn 1
82 PannoaktuBHBIC peBparieHus. M30Tomns 1




83 Pemenue 3amaud mo reme: "PagnoakTuBHBIC peBpanieHus" 1
84 [Tepuon momypacnana 1
85 PanroakTUBHBIE M3ITyYEHHSI B IPUPOJIC, MEIUIIMHE, TEXHHKE. 1
86 Snepuble peakuy. 3aKOHBI COXPAHEHUS 3aPAI0BOTO U MACCOBOTO YHCEN 1
87 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU 1
88 JlaboparopHuas pabota Ne 13 “M3mepeHne eCTECTBEHHOTO paIualiioHHOTO oHa 1
JIO3UMETPOM.”
89 Pemenne 3amgau o reme "Anepueie peakiun" 1
90 Peakuuu cuntesa u nenenus siaep. Mcrounnku suepruu CoiHIa U 3BE311 1
91 SInepnas sHepreTuka. JIeMcTBUS paAMOAKTUBHBIX U3JIY4CHUHN Ha )KMBbIE OPTaHU3MBbI 1
92 Pemenue 3anau no teme "OneKTpoOMarHUTHOE TOJI€. DJIEKTPOMAarHUTHbIE BOJIHBI. KBaHTOBBIE 1
ABJICHUS"
93 Hroropas kKoHTpoJbHAs paboTa. 1
94 [ToBTOpenue no treme "B3anmopeiicTeue Ten" 1
95 [ToBTOpenue no teme "TermnoBbie mpoiecch” 1
96 [ToBTopenue o teme "KIIJ[ TermoBeix qeurarenei" 1
97 [ToBTopenue no teme "KII/] anexrpoycranoBok" 1
98 [ToBTropenue no treme "CBeTOBBIE SIBICHUS" 1
99 [ToBTOpenue mo Teme "3aKOHBI COXpaHEHHS B MEXaHHUKe" 1
100 [ToBTropenue mo teme "Konebanus 1 BOITHBI" 1
101 [ToBTOpenue no teme "CBeToBbie siBIeHUS" 1
oBTOpeHue 1o Teme "KBaHTOBas U siiepHas pu3nKa
102 I1 "K " 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
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[Tepeimkun A.B. @usnka-7 — M.: Jlpoda, 2021,
[Nepbimkun A.B. @usuka-8 — M.: lpoda, 2021;
[Teppimkun A.B., ®uzuka-9 — M.: Jlpoda, 2021.

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
[Teppimkun A.B. ®usnka-7 — M.: Jlpoda, 2021;
[Nepeimkun A.B. @usuka-8 — M.: poda, 2021;
[Teprimkun A.B., ®@uzuka-9 — M.: Jlpoda, 2021.
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