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K OCHOBHOHM 00pa30BaTelbHOM MporpaMme

OCHOBHOT'0 00I11eT0 00pa30BaHUs
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PABOYAS ITPOT'PAMMA
yueOHOro npeamera «Ou3nka»
JUTst o0ydarommxcst 7-9 kiaccoB



INOACHUTEJIBHAA 3AIINCKA

[Tporpamma o ¢u3uKe Ha ypOBHE OCHOBHOT'O 00IIIEr0 00pa30BaHMs COCTABICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMW K pe3yabTaTaM OCBOCHHS Ha ©0a30BOM YpPOBHE OCHOBHOMU
oOpa3oBaTenbHO# porpammel, ipenctaBieHHbXx B PI'OC 000, a takxke ¢ yuétom QenepaibHON
paboueii mporpaMMbl Bocriutanusi 1 Konuenuuu npenonaBanus yuedHoro rnpeamera «Duznkay.
Copneprxanue mporpaMmsl 1o (pU3MKe HApPaBIeHO Ha (HOPMUPOBAHHE €CTECTBEHHOHAYYHON
rPaMOTHOCTH OOYYarOIIMXCS U OpraHM3alMI0 U3ydeHHs] (PU3MKU Ha AEATeIbHOCTHON ocHOBe. B
nporpaMMe 1O (U3UKE YYUTHIBAIOTCS BO3MOXKHOCTH YYE€OHOrO TMpeAMeTa B pealu3aliu
tpeboBanuit ®I'OC OOO K MmIaHUPYEeMbIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTam
00y4YeHHsI, @ TAK)KE MEKIPEAMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl.
[IporpamMa 1o ¢u3HKe ycTaHABIMBACT paclpenesieHHe y4eOHOro marepuaia Mo TojaaMm
oOyuenus (o KjaccaMm), MpeajgaraeT MPUMEPHYI MOCIEA0BAaTEIbHOCTh H3YYCHHS TeM,
OCHOBaHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOIO COAEPKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEN
oOyJaromuxcs.
[Tporpamma o ¢u3nke paspaboTaHa C HEIbIO OKa3aHUS METOINIECKOM MOMOIIN YYUTEIIO B
co3aaHuu paboydel mporpaMMebl 10 y4eOHOMY MTPEIMETY.
OusmKa SBISETCS CUCTEMOOOPA3YIOIIUM JUIsI €CTECTBEHHOHAYYHBIX yYEOHBIX MPEIMETOB,
MOCKOJNIBKY (DM3MUECKHUE 3aKOHBI JIEKAaT B OCHOBE IPOIECCOB U SIBICHUN, M3Y4aeMbIX XUMHUEH,
Ouonorueli, actpoHomMuelt U Qgusmueckol reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TOpenocTaBisieT HaubOosee sicHble 00Opas3lbl MPUMEHEHHs] HAay4dHOTO METoAa
MO3HAHMS, TO €CTh CIIOCO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHUM O MUDE.
OnHa W3 IIaBHBIX 3aj1ad (pu3nueckoro odpa3oBaHUsl B CTPYKType oOIIero oOpa3oBaHUS
COCTOMT B (OPMUPOBAHMM €CTECTBEHHOHAYyYHOW TpPaMOTHOCTM U HHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE NPEIINOJAraeT OBJIAJCHHE CIEAYIOUMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETHPOBATh JaHHBIE M UCIOJIb30BaTh HAy4YHBIC JIOKA3aTelIbCTBA JIJIS
MOJIy4EHUs BBIBOJIOB.
[lenu wn3ydenust QU3MKM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMsI ONPEIENIECHbI B
Konuenmuu npenogaBanust yuyeOHoro npenmMera «@Pusuka» B 00pa3oBaTeIbHBIX OpraHU3ALUAX
Poccuiickoit ®enepaunu, pealu3yOLUMX OCHOBHBIE 00I111€00pa30BaTEeIbHBIE MPOrPaMMBI,
yrBepxkaA€HHON pemenneM Komernn MunucrteperBa mpocsemenus Poccuiickoin ®enepanuu
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTPEeMJIEHHMs OOydaloluuxcss K HaydHOMY H3yYEHUIO
NPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJCTABICHUH O HAYYHOM METO/A€ IO03HaHUA U  (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBJICHHSIM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yjbTaTa W3Y4YEHHs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE NPEACTABICHUN O POJM (U3UKU JUISL Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE TPEICTABICHUNA O BO3MOXHBIX cdepax Oyaymend mnpodheccuoHaIbHON
JeSATeTLHOCTH, CBA3aHHOW C (DU3UKOM, MOATOTOBKA K JalbHEHIIIEMy OOYYEHHIO B 3TOM
HaTPaBIICHUU.



JlocTxkeHne OSTUX IMeledl mporpaMmbl 1o (HU3MKE HA YPOBHE OCHOBHOTO OOIIETO

00pa3oBaHUs 00ECIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e npuoOpeTeHNEe 3HAHUN O TUCKPETHOM CTPOSHHUH BEIIECTBA, 0 MEXaHUYECKUX, TEIUIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;

e nmnpuoOpeTeHHe YMEHUN ONUChIBaTh H  OOBSICHATH  (pU3MYECKHWe SBICHHUS C
UCIIOJIb30BaHUEM TIOJTyUYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB PCUICHHS IPOCTEHIINX pacu€THBIX 3aJa4 C WCIOJIb30BaHUEM
(GU3NUECKUX MOJIeNIel, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a]1a4;

® pa3BUTHEC YyMEHUH HAOMIOAATh NTPHUPOJHBIC SBICHUS W  BBINOJHITH  OTBITHI,
nabopartopHble PabOTBl U OSKCICPUMEHTAIBHBIC WCCICOBAHMS C HCIOJIb30BaHUEM
U3MEPUTEITBHBIX PHUOOPOB;

e OcCBOcHHE TPUEMOB pPabOTHI ¢ HWHPOpPMAIMECH (UINISCKOTO COJCpIKAHUS, BKIIIOYAs
WH(DOPMAIIMI0O O COBPEMEHHBIX JIOCTMDKCHUSAX (U3WKH, aHAIH3 M KPUTHYECKOE
OlLICHUBaHKE UHPOPMALINY;

® 3HAKOMCTBO cO cepamu MPodeCCHOHATBHON JIeATEITPHOCTH, CBI3aHHBIMH C (PU3HKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMH HA JTOCTHKCHUAX (DU3MUECKON HAYKH.

Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOTO 00IIero oopazoBaHus

otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiiacce — 68 yacos (2 vaca B
HEJICIIO), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraemsliii B mporpamme 1no ¢Gpu3MKe rnepeueHs J1abopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIATENbHBIA XapakTep, YYUTENb JeaeT BHIOOp MpOBENEHHs JTa0OpaTOPHBIX pPadOT U
OTIBITOB C YYETOM MHIUBUAYAJIbHBIX OCOOCHHOCTEH 00ydaroIMXCsl, CHUCKAa IKCIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKeE.

PEAJIMBAIIASA MOIYJISI «(IMIKOJbHBIA YPOK» PABOUYEM ITPOT'PAMMBI
BOCIIMTAHUA

B mporiecce peanuzanuu pabodeit mporpamMmbl yueOHOTO npeameTra «Pu3nKay MporuCcXOoauT
JOCTHKEHUE JIMYHOCTHBIX pEe3yJlbTaTOB B paMKax peanmusanuu monyis “llxonpHbli ypok”
paboyeii mporpaMMbl BOCIIUTAHUS, @ UMEHHO:

- aKTUBU3aIUs] MOTHBALIMHU K TIO3HAHUIO U 00yUYEHHIO;

- (hpopmHpoBaHNE TOTOBHOCTH OOYYaIOLIUXCSI K CAMOPA3BUTHIO;

- (hopMuUpOBaHHE IEHHOCTHBIX YCTAHOBOK U COLIMAIIBHO 3HAYMMBIX Ka4eCTB JIMYHOCTH.



COJAEPKAHUE OBYYEHUA

7 KUIIACC

Pa3nen 1. ®u3uka u eé poJib B IO3HAHMH OKPY:KAIOLIEr0 MUPa.

®usnka — Hayka O mnpupoje. SBieHus npuponbl. Ouznueckue sBICHUSI: MEXaHUYECKHUE,
TEIJIOBBIC, IJIEKTPUUYECKUE, MAarHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BeIUMYUHBL. V3Mepenue Qusnyeckux BenuyuH. @Du3nueckue MNpUOOpHI.
ITorpemHocTs M3MepeHui. MexayHapoiHas CUCTeEMa €IMHHII.

Kak ¢u3uka u 1pyrue ecrecCTBEHHbIE HAYKU U3Y4aloT NMPUpoAy. EcTecTBeHHOHAYYHBIN METOT
MO3HAHUS: HAOIIOICHNE, MOCTAHOBKA HAYYHOTO BOMIPOCA, BBIABHUIKCHHUE TUMIOTE3, SKCIIEPUMEHT I10
IIPOBEpPKE TUIOTE3, OObsICHEHHE HabmonaeMoro spiieHus. Onucanue (GU3MUECKUX SBICHHUM C
IIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

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

2. ®usnueckue MpuOOPHI U MpoIeaypa MPsIMBIX HU3MEPEHHH aHaJIOroBbIM U IUGPOBHIM

npudopom.

Jlabopamopnwvie pabomot u onvimeul.

OmnpeneneHne MEHbI JSICHUS IKAIBl H3MEPHUTEIHLHOTO MPUOOpa.
N3mepenne paccTOsTHUM.
N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
N3mepenne TeMmriepaTypbl TMpPU TIOMOIIM JKMJIKOCTHOTO TEPMOMETpa H JaT4HKa
TEMIIepaTyphl.
6. IlpoBeneHne WuCCIIEIOBaHUS 10 TIPOBEPKE THUIIOTE3BI: JAIBHOCTh IMOJNETA IIAPUKA,
MyIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIIe BHICOTA MyCKa.

Pa3nen 2. [lepBonavaibHble CBeleHUs 0 CTPOEHHHU BellleCTBA.

CrpoeHue BemecTBa: aroMbl U MOJIEKYJIbL, UX pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEILIECTBA.

JBrxkenue wyactul BemecTBa. CBSA3b CKOPOCTH JBUKEHUS 4YACTUIl C TEMIEPaTypou.
bpoyHoBckoe nBmwxkenue, auddy3us. BzaumomeicTBHE UaCTHUIl BEIIECTBA: NPUTSDKCHHE W
OTTAJIKUBAHUE.

ArperatHple  COCTOSIHMSI ~ BEIIECTBA: CTPOEHHWE Ta30B, OJKUAKOCTEM H  TBEPIBIX
(KpUCTaNIMYeCKuX) Tel. B3anmMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U X aTOMHOMOJICKYJISIPHBIM CTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMA BO/IBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHKCHHSI.

2. HaGmronenue nuddys3un.

3. HaOmonenue sBIeHUH, OOBACHSIIONUXCS MPHTSHKEHUEM WU OTTAIKHBAHHEM YaCTHI

BEILIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Ouenka quamerpa aToMa METOJIOM PSIOB (C UCIONIb30BaHueM (hoTorpaduwii).

2. OmBITH IO HAOJFOICHUIO TEIIOBOTO PACIIHPEHUS T'a30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:xkeHHe U B3aUMO/ieiicTBHE TeJl.

Mexanunueckoe apmxeHue. PaBHomepHoe u HepaBHOMepHOe JiBrxkeHue. Cxkopocts. Cpennsis
CKOpOCTb PU HEPABHOMEPHOM JIBH>KEHHMH. Pacuér myTu 1 BpeMEeHH IBUKECHUSI.

SlBnenue wuHepuuu. 3aKOH HHepUUU. B3aumopneilcTBue Ten Kak MPUYMHA HU3MEHEHUS
CKOpOCTH JBWXKEHHS Tel. Macca kak mepa uHEpTHOCTH Tena. [lmoTHocTe BemectBa. CBA3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BEIIeCTBA.

arONE



Cuna kak xapakTepucTuka B3auMoaencTsus tea. Cuna ynpyroctu u 3akoH I'yka. MI3smepenue
CHJIBI C ITIOMOILBIO JUHAMOMETpA. SIBlIeHHE TATOTEHHs U cwila TshkecTH. Chia TSDKECTH Ha IPYrux
wiaHerax. Bec Tema. Heecomocth. CroxkeHHE CHJI, HalpaBJIEHHBIX 110 OJHON MPSIMOH.
PaBuopelictByromas cui. Cuia Tpenusi. TpeHre CKOJIbKEHUS U TPEHUE MOKosl. TpeHue B mpupoje

U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUUECKOTo JIBHXKEHHS Tella.

2. H3mepeHue CKOPOCTH MPSMOJIMHEHHOTO JIBUKEHUSI.

3. Habmronenue siBiIeHUS HHEPIHH.

4. HaOmroneHue U3MEHEHUs CKOPOCTH MPU B3aUMOACHCTBUM TE.

5. CpaBHeHHE Macc 10 B3aUMOJICUCTBUIO TEJI.

6. CnoxeHue cuil, HalIPaBJICHHBIX IO OJHOM MPSMOIA.

Jlabopamopnwsie padbomot u onvimol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIKEHUSA (IIapUKAa B JKUJIKOCTH, MOJEIHU
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. OmpeneneHue cpeaHE CKOPOCTU CKOJBXKEHUS OpycKa WM IMIapuKa MO0 HAKJIOHHON
MJIOCKOCTH.

3. Omnpenenenue IOTHOCTU TBEPIOTO TENA.

4. OmubIThl, JEMOHCTPHPYIOIIHE 3aBUCHUMOCTh pacTsDKeHUs (mpedopmanmu) TPYKUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OneITHI, EMOHCTPUPYIOIINE 3aBHCHUMOCTb CHJIbI TPEHHS CKOJIbKEHHS OT Beca Tella U

XapaKTepa COIIpUKaACAOMNUXCA HOBerHOCTeﬁ.

Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHBIICHUS] U yBeIUUYeHUs NaBieHus. J[aBneHue raza. 3aBUCUMOCTD
JaBlieHUs ra3za oT o0bEMa, Temneparypsl. [lepenava naBneHust TBEPIBIMU TEIAMH, KUJIKOCTAMH H
razamu. 3akoH Ilackansa. IIHeBMaTHYeckwe MallMHBL. 3aBUCUMOCTb JAaBJICHHUS KUAKOCTU OT
rryounsl. ['uapocratuyeckuii mapagokc. Coobmaromuecs cocynbl. [ uapaBindeckue MeXaHu3MBbl.

AtMochepa 3emnu u arMmocdepHoe naBneHue. [IpUUMHBI CYIIECTBOBAHUS BO3YLIHOM
o6onoukn 3emmu. OmnbiT Toppuuemmu. U3mepenue armochepHOro AaBiCHHUS. 3aBHUCHUMOCTD
aTMoc(epHOTro 1aBleHusl OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl 11 u3mepeHus atMochepHOTro
JTABIICHUSL.

JleiicTBHE KMJIKOCTH W Tra3a Ha MOTPYKEHHOE B HUX Teso. BhITankuBaromas (apXumeaoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.

1. 3aBucumocTb AaBieHUA ra3a OT TeMIEpPaTyphl.

2. Tlepemaua naBneHuUs )KUIKOCTBHIO U Ta30M.

3. Coobmraromuecs: CoCyIbl.

4. T'uapaBIUYecKHil mpecc.

5. IlposiBnenue aecTBHst aTMOCHEPHOTO AABJICHUS.

6. 3aBHCHMOCTH BBITAKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Tella U TUIOTHOCTU
JKUJIKOCTH.

7. PaBeHCTBO BHITANKUBAIOIICH CUIIBI BECY BHITECHEHHOM JKUKOCTH.

8. VYcroBue rraBaHus TEN: TUIABAHUE WIIH TTOTPYKEHUE TEJT B 3aBHCUMOCTH OT COOTHOIIICHHUS
IJIOTHOCTEHN Teja U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimel.

1. HccnemoBaHue 3aBHCHMOCTH Beca Tella B BOAE OT 00bEMa MOTPYXKEHHOW B KHUAKOCTH
YacTH TeJa.

2. OmnpeneneHue BBITAIKUBAIOMICH CHIIBI, JCWCTBYIOIIEH Ha Teno, MOTPYXKEHHOE B
AKUIKOCTb.

3. TlpoBepka HE3aBUCUMOCTH BBITAIIKHBAIOIICH CUJIBI, ICWCTBYIOIICH HA TENO B XKHUIAKOCTH,

OT MacCChI T€Jia.



4. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOUIEH CHUJIbI, ACHCTBYIOLIEH Ha
TEJO B KHUJKOCTH, OT 00bEMa MOTPYXKEHHOW B KHUJAKOCTh YacTU Tellda U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WJIM KOHCTPYUPOBAHHE JIOAKA M oOmpeieseHue eé
IPY30I0ABbEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: phlyar, 0J0K, HAKJIOHHAs IUIOCKOCTb. [IpaBuio paBHOBecusl phluara.
[TpumeHeHre paBuila paBHOBECHUS pblyara K 0JI0Ky. «30s10Toe nmpaBuiio» Mexanuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas 3Heprus. Kunernueckass u noreHuuanbHas sHeprus. [IpeBpaiienue ogHOro
BHJIa MEXaHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHUs SHEPIHH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenvie pabOTBl CHJIBI TPEHUS TPU PABHOMEPHOM JBIDKEHUU Tejla 10

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue yciaoBHiA paBHOBECHS pblyara.

3. WUsmepenne KII/] Hak1OHHOHN TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOM SHEPTHUH.

8 KUIACC

Pa3nen 6. TenioBble siBJIeHHS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTPOECHMS BellecTBa. Macca u
pa3smepbl  aTOMOB W MoJieKyld. OmbIThl, TOATBEPKIAIOIMINE  OCHOBHBIC  TOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPIOTO, KUAKOTO W ra3000pa3HOro COCTOSHUU BemiecTBa. Kpucrammuyeckue u
amop¢ubie Tena. OObICHEHHE CBONCTB Ta30B, KUAKOCTEH M TBEPIBIX TEJN HA OCHOBE MOJOKEHUI
MOJICKYJIIPHO-KUHETUYECKOW Teopun. (CMauMBaHWE W KAaMWUISAPHBIE SBJICHHS. TeIIOBOE
pacUIMpeHne U CKaTue.

Temmneparypa. CBsi3b TeMmMmeparypbl CO CKOPOCTBIO TEIUIOBOTO JBMIKEHUS YaCTHIL.
Buytpennss sHeprusi. CriocoObl M13MEHEHUsI BHYTPEHHEH SHEPTUu: TeIionepeaaya U COBEpIICHUE
pabotsl. Buel Temionepenaun: TEMIONPOBOAHOCTb, KOHBEKIIUS, U3JIYICHHE.

KonuuecTBo TemynoThl. Y7enbHas TEMIOEMKOCTh BEIIeCTBA. TeIIO0OOMEH H TErIOBOE
paBHOBecHe. YpaBHEHHE TEIUIoBoro Oananca. [lmaBieHne W OTBepAEBaHUE KPHUCTALTUYECKUX
BEIIECTB. YelbHas TeIuioTa IiaBieHus. [lapooOpazoBanue u KoHjAeHcanus. VcmapeHue.
Kunenme. VYnenpHas Temiota mapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHIICHUS OT
aTMoc(hepHOTo TaBICHHS.

Brnaxxnocts Bo3myxa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuuner pabotel TeroBbix napurateneit KIIJ| TemmoBoro nBurarens. Temossie
JIBUTATEIH U 3alIUTa OKpY>Karoleh cpeibl.

3aK0H COXpaHEHUs U MIPEBPAIICHUS SHEPTHUH B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABHKEHUS.

Habmonenue nudpdysumn.

Habmroienue siBieHnii cMauMBaHUsI U KaWJUISIPHBIX SIBJICHUIA.

Habmroienne TemnoBoro pacimupeHus Ted.

V3MeHeHre AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.
[IpaBuna n3MepeHus TeMiepaTypsbl.

Buasl Terionepenayn.

NoakowhE



8. OxnaxaeHue npu COBEPILICHUH PaOOTHI.
9. HarpeBanue ripu coBepilieHUU PaOOTHl BHEIIHUMU CHIIAMHU.
10. CpaBHeHuE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOroneHue KUIEHUS.
12. HaGnroieHre IOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENIEH.
Jlabopamopuusie pabomot u onvimol.
OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUS.
OnbIThI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOIIOIEHUIO TEINIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh JIaBJCHHsSI BO3AyXa OT €ro o0béma Hu
HarpeBaHus WIN OXJIaKICHUSI.
6. IlpoBepka rumoTe3sl JHMHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
7. HaOmromenue W3MEHEHHs BHYTPEHHEH J>HEpruM Tejla B pe3ylbTaTe TeIionepenaud u
paboThl BHEIITHUX CHII.
HccnenoBanue sBlIeHUS TETNIO0OOMEHA MPY CMEIIMBAHUU XOJIOJHON U TOpsSueit BOJIBI.
9. OmnpezneneHne KOIMYECTBA TEIUIOTHI, MTOJIYYEHHOTO BOAOH MPU TEIIOOOMEHE C HArpEeThIM
METAJUIMYECKUM [TUIHUHAPOM.

10. Onpenenenue yaenpHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCapeHusl.

12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/TyXa.

13. Omnpenenenuie yaeabHOM TEIIOTHI MJIABICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onektpuszanus Ten. J[Ba poja 3MeKTpUUYECKUX 3apsiioB. B3aumoaencTBue 3apsKEHHBIX Tell.
3akoH KynoHa (3aBUCHMOCTH CHJIBI B3aUMOJICHUCTBUS 3apSKEHHBIX TEJI OT BEJIMYMHBI 3apsiioB U
pPacCTOSTHUS MEX]TY TEJIaMH).

Onekrpuueckoe mnone. Hanpsok€HHOCTh anekTpudeckoro mnoissd. [lpuHnun cynepno3unuu
ANIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu anekrpudeckux 3apsaoB. DieMeHTapHbIN 3i1ekTpuueckuil 3apsa. CTpoeHue aroma.
[IpoBOIHUKY M AUDIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3aps/ia.

ONEeKTpUYECKUH TOK. YCIIOBUS CYIIECTBOBAaHHUS AJIEKTPUYECKOro TOKa. McTouHUKH
MOCTOSIHHOTO TOKa. JIeHCTBHA SIEKTPUYECKOro TOKa (TEIIOBOE, XHMHYECKOE, MarHUTHOE).
DJIEKTPUYECKUI TOK B )KUJAKOCTAX U razax.

Onektpuueckasg unenb. Cuma Toka. OyeKTpudeckoe HampsbkeHue. ConpoTHBIIEHHE
IIPOBOJIHMKA. YJIEJIbHOE CONPOTHBIICHME BemecTBa. 3akoH Oma i ydacTka  Ienw.
ITocnenoBarenbHOE U MapajlIENbHOE COEUHEHNE TPOBOJHUKOB.

PaboTta 1 MOUTHOCTB 3JIEKTpUYECKOro Toka. 3akoH J[xoynsa—JleHmna. DnekTpuueckue Lenu U
NOTPEeOUTENH IIEKTPUIECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrosiHHbIE MarHuTHl. B3anMOIECTBHE MOCTOSIHHBIX MAarHuTOB. MAarHuTHOE TOJIE.
MarnuTtHoe noJjie 3eMJIM U €ro 3HaueHHue s KU3HU Ha 3emue. OnbIT Dpcrena. MarHutHoe mosie
aneKTpudeckoro Toka. [IpuMeHeHne 31eKTpOMarHuToB B TeXHUKE. JleficTBrie MarHUTHOTO TOJISI Ha
IIPOBOAHMK C TOKOM. DJIEKTPOABUIATEIb IIOCTOSIHHOTO TOKA. Mcnonp3oBanue anekTpoaBurareneii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpiter @apages.  SBneHue  sneKTpoMarHUTHOM — MHAyKuuu. IIpaBuwiio  Jlenua.
Onektporedeparop. CrmocoObl MOTy4YeHUs DJIEKTPUUECKOW DSHEPruu. OJEKTPOCTAHIMKW Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

1. Dnexrtpuzanus Ten.

2. JIBa pona 3ieKTpUUYECKUX 3apsiIOB U B3aUMOJIEHCTBUE 3apSKEHHBIX TEl.

agrwnE
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YCTpOUCTBO U JEUCTBHE DIIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKasi MHTYKIIHSI.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiIOB.

[IpOBOHUKY U TUAJECKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHHUM JIEKTPUUYECKOTO TOJIS.

M CcTOYHHKH TOCTOSTHHOTO TOKA.

JIefiCcTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenune 3eKTpUYECKOro HaIPsKEHUs BOJIbTMETPOM.
Peocrat u Mara3uH COpOTUBJICHUMN.

BsanmoelicTBre MOCTOSHHBIX MarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3/ICJICHHUSI MOJIOCOB MarHUTa.
MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmT.

JlelicTBME€ MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS JIEKTPOMATHUTHON MHAYKIUH.
Onbitel Dapanes.

3aBUCHUMOCTD HaIlpaBJI€HUS! UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol.

ook wndE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OI1BITH 10 Ha6JHO)IeHI/IIO QJICKTPHU3allU TCII HHHYKHI/Ieﬁ " Ipr COITPUKOCHOBCHUH.
HccnenoBanue qeHCTBUS IEKTPUIECKOTO MO HA MPOBOIHUKH U AUDTICKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM €M MOCTOSHHOTO TOKA.

H3mepeHue u peryInpoBaHHUe CUIIBI TOKA.

N3mepenne u peryampoBaHue HaAIPSHKCHUS.

HccnenoBannue 3aBUCHUMOCTH CHIIBI TOKa, UAYHICTO 4€pEe3 PE3UCTOP, OT COIPOTUBJIICHUA

pe3ucTopa U HanpsHKEHHUs] Ha Pe3UCTOope.

OHBITLI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTD 3JICKTPUYCCKOTO COMMPOTUBIICHUA ITPOBOJAHHWKA

OT €TI0 MJIMHBI, IUIOIIAaAU IMOIEPEUYHOTO CCUCHUA U MaTCpuala.

HpOBepKa ImpaBujia CJIOXKCHUA HaHp}I)KCHI/Iﬁ pu nocCjaeaoBaTCJIbHOM COCAMHCHUU ABYX

PE3HCTOPOB.

[TpoBepka nmpaBuIIa JJisi CHIIBI TOKA MPH MapalIeIbHOM COSTMHCHUU PE3UCTOPOB.
OmnpeneneHne pabOThI AIEKTPUIESCKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OmnpepeneHre MOITHOCTH JIEKTPHUECKOTO TOKA, BBIJCIIAEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTU CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HANpsOKEHUs Ha

HEW.
Onpenenenne KIIJ[ narpeBarens.
WccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS MMOCTOSTHHBIX MarHUTOB.

I/IsyquI/Ie MAaroHuTHOroO IoJjid ITIOCTOSAHHBIX MArHuTOB TIIpU HUX 06’I)eI(I/IHeHI/II/I u

pa3elIeHUN.
HccnenoBanue qeHCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPpUPYIOIIHUEC 3aBUCUMOCTL CHIIbL BSaHMOHCﬁCTBHH KaTyliK1u ¢ TOKOM H

MarHura OT CHJIbI TOKAa M HAaIIPABJICHUS TOKA B KaTyIIKE.
W3yuyenue neiCcTBUS MarHUTHOT'O IIOJIsSI HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u u3ydeHue padboTsl JIEKTPOIBUTATENs.
N3mepenue KIIJI anexTpoaBUrarenbHOl yCTaHOBKH.



21. OnbITBl 1O MCCIENOBAHUIO SBICHHUS D3JCKTPOMArHUTHOM HMHIYKLUU: HCCIEIOBaHHE
M3MEHEHUH 3HAYCHMs U HAIIPABJICHUS MHAYKLIIMOHHOIO TOKA.
9 KJIACC

Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe aBukeHHe. MarepuanbHasg Touka. Cucrema otcu€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOr0 JBWXKEHHsS. PaBHOMEpHOE mnpsMOJuHENHOe nBuxkeHue. HepaBHoMepHOe
npsMoJIMHEeHOe JBukeHue. CpenHsis W MIHOBEHHAash CKOPOCTh Tejla IpU HEpPaBHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHOyckopeHHOE TpsiMosiMHElHOe aBrkeHue. CBoOomHoe mageHue. OnbITh
lanunes.

PaBHOMepHOE ABMKEHHE 1O OKpYXHOCTH. llepmon um wactora oOpaimuenus. JluneliHas u
yriioBas CKopocTH. LIeHTpocTpeMuTeIbHOE YCKOPEHHE.

IlepBoiii 3akoH Hprotona. Bropoit 3akon HreroTona. Tperuit 3akoH Hprorona. Ilpuniun
CYNEPIIO3UIUHU CHIL.

Cwiia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpEHUs CKOJIbXXEHUS, CUJIa TPEHUS ITOKO4,
JpyTue BUJbI TPEHUS.

Cuna TSKECTU U 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJCHHUS.
JBwxenue mnanet Bokpyr Comuna. [lepBas kocMuueckast ckopocts. HeBeCOMOCTh U IEperpy3KH.

PaBHOBecue MarepuanbHOil Touku. AGcomoTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Tema. M3Menenue umnyinbca. MMnynabc cuibl. 3aKOH COXPAaHEHUsS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass pabota ¥ MOIIHOCTh. PabGora cunm TspkecTd, ynmpyroctd, TpeHus. CBs3b
sHeprun U padoTel. lloTeHIMalbHAsT SHEpPrUsi Tejia, MOJHSATOTO HAJ IMOBEPXHOCTHIO 3EMIIU.
[loTenuumanbHas sHeprust cxarod npyxuHsl. Kunetmueckas sHeprus. Teopema 0 KMHETHYECKOU
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTHUH.

Hemoncmpavyuu.

1. HaGmroneHne MeXaHUYeCKOTO JIBIXKEHUSI TeJla OTHOCUTEILHO Pa3HBIX TEJT OTCUETA.

2. CpaBHEHHE MyTeH W TPACKTOPUN IBUKEHHSI OJHOTO M TOTO K€ Tella OTHOCUTEIBHO

pa3HBIX TEJI OTCUETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABUKCHHUS.

4. WccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHHUS.

5. HaGnronenue qBUXKEHHS Tea MO OKPYKHOCTH.

6. HaOmroneHne MeXaHWYECKHX SBJICHHM, MPOUCXOISAIINX B cUcTeMe OoTcuéra «Termexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHTENFHO KabuHeTa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHsI TeJla OT MacChl TeJa M ICUCTBYIOIIEH Ha HETO CHIIBI.

8. HalGmroneHnue paBeHCTBA CUJI MPU B3aUMOICHCTBUU TEJL.

9. H3meHeHwue Beca Tella IPH YCKOPEHHOM JIBHYKCHUH.

10. [Mepenaya umiynbca MpU B3aUMOICHCTBUU TEJL.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUH TEN.

12. CoxpaHeHue UMIyJbca MPU HEYIPYTOM B3aUMOCHCTBHH.

13. CoxpaHeHue UMITyJIbca TP a0COIFOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HabmroieHne peakTUBHOTO JBUKCHHUS.

15. CoxpaHneHrne MeXaHUYECKON YHEPTUHU TTPH CBOOOHOM ITaJICHUH.

16. CoxpaHeHne MEXaHUYECKOW SHEPTUU MPH JABIKECHUU TeJla O] IeWCTBUEM TIPYKHHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoncTpyupoBaHue TpakTa MJii pa3roHa W JaJIbHEHIIEr0 pPaBHOMEPHOTO JBUXKEHUS

HIapUKa WM TEJIEKKH.
2. OmpeneneHue cpenHed CKOPOCTH CKOJIBKEHUS OpycKa WM JABMKCHHUS IIapuKa I10
HAKJIOHHOM INIOCKOCTH.



o N

10.

11.

OmnpeneneHue YCKOpPEHHs Tejla NpPU PABHOYCKOPEHHOM JBWKCHMH 110 HAKIOHHOU
IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIDKEHUH 0e3
HavyaJIbHON CKOPOCTH.

[TpoBepka rUMOTE3bI: €CIIU MPH PAaBHOYCKOPEHHOM JIBMKCHUHU 0€3 HaYaJbHOW CKOPOCTH
IIyTH OTHOCSITCS KaK psii HEYETHBIX YHCENl, TO COOTBETCTBYIOIIME MPOMEXYTKH BPEMEHU
OAHMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHIJIBI TPEHUS CKOJBKEHHS OT CHIIBI HOPMAaJIbHOTO
JaBJICHUS.

Omnpenenenne K03 UINEHTA TPEHUS CKOIBKCHUS.

Onpenenenue KECTKOCTU IPY>KUHBI.

Omnpenenenne pabOTBl  CHWIIBI  TPEHUS IIPU PAaBHOMEPHOM JIBWKEHHHM Tela 10
I“OpI/I?;OHTaJ'IBHOI\/JI IMOBCPXHOCTH.

Omnpenenenue pabOTHl CUIBl YINPYrOCTH IpH HOAbEME TIpy3a C MCIOJIb30BaHHEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3y4enue 3akoHa COXpaHEHHSI SHEPTHH.

Pa3nen 9. Mexanuveckue KoJie0aHUsI H BOJHBI.

KonebatenbHoe aBmxeHue. OCHOBHbIE XapaKTEPUCTUKH KOJCOAHWIA: IMEPHOJ, YacToTa,
aMIMTyna. MarematMd4ecKuid W NPYKHHHBIM ~ MasTHUKHA. [IpeBpameHue dHepruv mpH
K0JIe0aTEIbHOM JIBH)KEHUU.

3aryxatomue Kojebanus. BwiHyxaeHHbIe KosieOanus. Pe3onanc. MexaHW4ecKkue BOJHBI.
CaoiicTBa MexaHHueCcKUX BOJIH. [IponoibpHbIe U nonepeyHble BOJIHBL. J{JIMHA BOJIHBI U CKOPOCTh €€
pacrpocTpaHeHus. MeXxaHW4YeCKHUE BOJIHBI B TBEPJIOM TeEIIE, CEHCMHUUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOnronenue koneGaHMi Tes MO 1eHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHuii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHUE MPOJOJIBbHBIX U MONEPEYHBIX BOJIH (Ha MOJEIN).

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHil pe30HaHC.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue yacTOThl U IEpUOAa KOJEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTHI U MeproJia KojaeOaHUH MPYKUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBHCHMOCTH TIepHOJa KojeOaHW MOJBEIIEHHOTO K HHUTH Tpy3a OT
JUITMHBI HUTH.

4. VccnepoBaHue 3aBUCMMOCTH TEepUojAa KoyieOaHHM NPYKMHHOTO MasTHHKa OT MAaccChl
rpysa.

5. TlpoBepka HE3aBHUCHMOCTH IepHoja KoieOaHui rpy3a, MOABEIIEHHOTO K HUTH, OT MaccChl
rpysa.

6. OnBITBL, TEMOHCTPUPYIOIINE 3aBHCUMOCTh IMEPHO/a KOJeOaHHH MPYKUHHOTO MasTHHKA
OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue ycKopeHHUs! CBOOOIHOTO Ma/IeHusI.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE MoJie. DJIEKTPOMarHuTHbIE BOJIHBL. CBONCTBA AJIEKTPOMATHUTHBIX BOJIH.
IIxama QJICKTPOMArHUTHBIX BOJIH. HWcnons3oBanue QJICKTPOMArHMuTHBIX BOJIH JJIA COTOBOH CBS3H.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoHOBBIE CBOKCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBolCTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BouiHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimel.



1. H3yyeHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOMIIBHOTO Tese(oHa.

Pa3gen 11. CBeToBLI€e SIBJIEHUS.

JlyueBag wmopnenb cBera. Mcrounuku cBera. [IpsmosiMHENHOE paclpoOCTpaHEHHE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akOH OTpa)KE€HUsI CBETA.

[Tpenomiienue cBera. 3akoH IperoMieHUs cBera. [lonHOe BHyTpeHHEE OTpakKEHHE CBETA.
Hcnonp30BaHre OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAAX.

Jlunza. Xon mydeid B muH3e. OnTHyeckas cuctemMa ¢oroarapara, MUKpPOCKOIa M TEJIECKOIIa.
['ma3 kak ontuyeckas cucreMa. biM3opykocTh U 1aabHO30PKOCTb.

Paznoxenne Genoro csera B crektp. OnbiTel HetoToHa. CliojkeHUE CIIEKTPaTbHBIX IIBETOB.
Hucnepcus cBera.

Hemoncmpayuu.

[TpstmonMHEeHOE pacpocTpaHeHHUEe CBETa.

OtpaxkeHue cBera.

[Tomyuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

Onrtruyeckuii CBETOBO/I.

Xon styueit B coOnparomieii Jiunse.

Xop J1ydeil B paccenBarolel JTMH3E.

[Tonryuenue n300paxeHUi C MOMOILBIO JIUH3.

[Tpunuun neiicTBus QoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10 Mopnens riasa.

11. Paznoxenue 0emoro cBeTa B CIIEKTD.

12. Tlony4enune 6enoro cBera Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.

1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPa)KEHUSI CBETOBOT'O JIy4a OT yIjla Ma/JeHusl.
2. M3yueHue xapakTepUCTHK U300pa)keHUs MpeaAMeTa B IIJIOCKOM 3epKalle.

3. HccrnenoBanue 3aBHCHMOCTH yIJia TPEIOMIJIEHHS CBETOBOTO JIy4a OT yria MaJeHUs Ha
IPaHULIE «BO3YX—CTEKIIO».

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIbI COOMPAIOIIEH JINH3BI.
OnBITHI O Pa3JI0KEHNIO OEJI0ro CBETa B CIIEKTP.

OnbITEl 1O BOCHPHUATHIO IIBETAa MHPEIMETOB NpU HX HAOIIOJEHUM Yepe3 IIBETOBBIE
(UIBTPBIL.

Pasznen 12. KBanToBble siBJICeHHUS.

OmneiTel Pezepdopna u minanetapHas Mozaenb atomMa. Mojgens aroma bopa. Hcnyckanue u
norsiouieHue ceera atoMoM. KBanThl. JInHelHyaTble CIEKTPHI.

PamnoaktuBHOCTE. Anb(da, Oeta- u ramMma-uznydeHus. CTpOEHHE aTOMHOTO Spa.
HyxnonHas wmogens atoMmHoro sapa. M3oromsl. PanmoaxkTuBHBIE mnpeBpamieHus. llepuon
MOJTypacnaaa aTOMHBIX sIJIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHUsS 3apsAI0BOIO U MAacCOBOIO YHMCEN. DHEPrUs CBS3U
aToMHBIX sanep. CBsi3b Macchl U dHepruu. Peakiuu cunres3a u aeneHus sjaep. VICTOUHUKH SHEPTrUu
Connua u 3B€37.

Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TOTJIOMICHHUS.

CrexTpsl pa3IuYHbIX Ta30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Busbcona.

PaboTa cuéTrunka HOHU3HPYIONTUX U3TyUECHUH.

Perucrpanus nzinydeHus: npupoAHBIX MUHEPAIOB U MIPOTYKTOB.
JIaﬁopamopubte padomot u onvimol.

CoNoOA~WNE

No gk

ouhkwdE



1. HaOnrosenue CIUIONIHBIX U TUHEHYATHIX CIEKTPOB U3ITyUCHHS.

2. UccnenmoBaHue TpPEKOB: HM3MEpPEHHE SHEPIMU YacTHUIBI IO TOPMO3HOMY IyTH (TIO

¢dororpadusm).

3. HW3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpHTENEHO-0000IIAIONK MOy b TPEIHA3HAYCH JUISI CHCTEMaTH3aluu U 0000IIeHHS
NPEMETHOTO COACP)KAaHUS U OMbITAa JEATEIBHOCTH, IPUOOPETEHHOTO MPU M3YYEHUH BCETrO Kypca
¢u3uKH, a TaKKe JUIA MOJrOTOBKM K OCHOBHOMY T'OCYIAapCTBEHHOMY JK3aMeHy 1o (u3uke s
00y4aromuxcsi, BRIOPAaBIINX 3TOT YUEOHBIH MpeaIMeT.

[Ipn u3y4eHNH TAaHHOTO MOIYJS PEANTU3YIOTCS M CHCTEMAaTH3MPYIOTCS BUABI JAEATEIHHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIEYMBAETCS AOCTIKEHHE MPEAMETHBIX U METaNpeAMETHBIX TNIAHUPYEMBIX
pe3ysbTaToB 00y4eHUs, (OPMHUPYETCSl €CTECTBEHHOHAyYHass I'PaMOTHOCTh: OCBOCHHE HAyYHBIX
METO/IOB HCCJICIOBAHUS SIBJICHWH TPUPOABI W TEXHHUKH, OBJIQJICHUE YMEHHUSMH OOBACHATH
(du3nyeckue SBICHHS, TPUMEHSS ITOJTydeHHbIC 3HAHUS, pelaTh 33/1a41, B TOM YHCIIEe Ka4eCTBEHHbIC
Y SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNHAIBHO NESTENbHOCTHBIA XapaKTep JaHHOTO paszeia pealn3yercs 3a CY4ET TOro,
YTO 00YJarOIIUecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IIOJyYCHHBIX 3HAHWH PaclO3HaBaTh M HAYYHO OOBACHATH (PU3NYECKUE SBICHUS B
OKpY’Kaloliel Nprupoe U TOBCEIHEBHOM KHU3HH,

UCIIOJIb30BAaTh HAYYHBIE METOJBI HCCIENOBAHUS (DU3NYECKUX SBICHUH, B TOM YHCIE JUIS
MPOBEPKH THITOTE3 U TIOJTYYCHUS TEOPETHUECKUX BBIBOJIOB;

OOBACHATH HAay4YHbIE OCHOBBI HauOoJee BaXXHBIX JOCTHIKCHUH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, NPaKTUIECKOTO MCIONB30BAHUS PA3IMYHBIX MCTOYHHKOB SHEPTrHM Ha OCHOBE 3aKOHA
IPEBPAILCHHS U COXPAHEHHUsI BCEX U3BECTHBIX BUI0B SHEPTHUHU.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHUA INTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUA Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- MIPOSIBJICHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PU3NUECKOi
HayKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKHUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIECHUHU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKCHUHN (PU3UKU;

- OCO3HaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCIPHSTHE ICTETHMUYECKUX KadyecTB (M3MUECKON HayKu: €€ TrapMOHUYHOTO MOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHHWE IIEHHOCTU (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

- pa3BUTHE HAYYHOM JHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbS 1 IMOLMOHAJIBLHOI0 0JIArONONYYHs:

- OCO3HAaHHE IEHHOCTH 0€30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, BaXXHOCTH IMpaBWil O€30IaCHOr0 IOBEACHMSI Ha TpaHCIOpTE, Ha JOpOrax, cC
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

- c(hOpMUPOBAHHOCTh HABbIKA pe(IIEKCUU, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTMBHOE Y4acTHe B PEIICHUHU NPAKTUYECKUX 3a/1ay (B paMKaxX CeMbH, 00pa3oBaTebHOM
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOIMYECKOH M COLMalbHOM  HampaBJIEHHOCTH,
TpeOYIOMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPaKTHUECKOMY U3YUYEHUI0 podeccui, CBI3aHHbIX C (PU3NKOMH;

7) 3IK0I0THYECKOr0 BOCTIMTAHUSA

- OpHMEHTalMsl Ha NpUMEHEHHEe (U3NYECKUX 3HAHMM I pelIeHus 3aJady B OO0JIacTH
OKpY’Karollel cpenbl, MJIAHUPOBAHUS MOCTYIKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
TUISL OKPYKAIOIIEeW Cpenbl;

- OCO3HaHMe MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTannu K U3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM NPU BBHINOJIHEHWU HCCIEIOBAaHUN U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JEATEIBHOCTD;

- MOTpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4HcIe (OPMYIHPOBATH HJEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

- CTpeMJICHHE aHAJIM3UPOBATH U BBIBIIATH B3AaUMOCBSI3U MPHUPOJIBI, 0OIIIECTBA U SKOHOMUKH,
B TOM YHMCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHUM;



e - OLICHKA CBOUX [JEUCTBUM C Yy4ETOM BIUSHHMS Ha OKPYKAIOLIYI0 CpELy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynprate ocBoeHMs nporpaMMbl IO (U3MKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOydatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME [103HABaTEIbHbIC YHHMBEpCAJbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbBIE
YHUBEpCaJIbHbIE YUeOHBIC NIEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHbBIC IEHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble 1ornyeckue AelicTBus:

e BBIIBJISATH M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHHN);

e yCTaHABJIMBATh CYLIECTBEHHBIN NMPHU3HAK KJIacCU(UKALMU, OCHOBAHUS AJ1s1 00001IeHNs
U CPaBHEHUS;

® BBIIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBAEMbIX (PaKTax, TAaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

® BBUIBJIATH NPUYMHHO-CJIEJICTBEHHbIE CBSA3M NPU U3YYCHUHM (PU3MUECKUX SIBICHUHA WU
IPOLIECCOB, JIeJIaTh BBIBOABI C HCIOJb30BAHUEM JI€AYKTUBHBIX M HMHJYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUECKUX BEITUUNH;

® CaMOCTOATENILHO BbIOMpaTh crnocod pemeHus ydeOHOW ¢u3myeckodl 3amaun
(cpaBHEHUE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBblie uccienoBaTe/IbCKue A1eHCTBHA!

®  1ICIIOJIB30BATh BOIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT TO3HAHUS;

® T[POBOJUTH IO CaMOCTOSTEIbHO COCTaBICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
bu3nueckuit SKCIepUMEHT, HeOOIbIIOE HCcCaeI0BaHuEe (PU3UUECKOTO SIBICHUS;

® OIEHUBaTh Ha NIPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MOJIYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOATENBHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yiabTaTaMm
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0BAHMS;

® [IPOTHO3UPOBATH BO3MOKHOE JalbHEWIIee pa3BUTHE (PU3UUYECKUX MPOLIECCOB, a TAKXKE
BBIJIBUTaTh MPEINO0KEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

® T[PUMEHSTh Pa3IMYHbIE METO/bl, MHCTPYMEHTbI M 3alpoChl IpU IOUCKE U OTOOpE
MH(pOpMallMU WIK JaHHBIX ¢ YU4ETOM MpeIoKEeHHONW yueOHO! (hU3nuecKoi 3a1auu;

® AHAJIM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMAILIMIO PA3TUUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

® CaMOCTOSTEIbHO BBIOMpaTh ONTHUMANbHYIO (POpMY MpeacTaBieHus HHGPOPMALUU U
WITIOCTPUPOBATh pElIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHUKaTHBHBIE yHHBepcalbHble Y4eOHbIe JelCTBHUA:

e B X0lIe OOCYXIeHHs YYeOHOro Mmarepuaja, Pe3yJbTaToB JIa0OpaTOPHBIX pPaboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI 110 CYLIECTBY O0CYKIAEMOM TEMbI U BBICKA3bIBaTh UJIEH,
HalleJICHHbIE Ha pellIeHUe 3a1auu U MMoAJepKaHue OIarokenaTeIbHOCTH OOIEHHMS;

® CONOCTaBIATh CBOM CYXKICHHUA C CYXICHMSAMH JpPYrUX Y4YaCTHUKOB JIMAJoOra,
OoOHapy’KUBaTh pa3InyKMe U CXOJCTBO IO3ULIUH;

® BBIPAXXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;



nyONMYHO  TPEACTABIATh  pPE3yJAbTAaThl  BBIIOJHEHHOTO  (PU3UYECKOIO  OIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHUMATh M HCIIOJB30BaTh NMPEHMYILECTBA KOMAaHIHONH M MHAMBUAYAJIBHOW pabOTHI
IIPY PELICHNU KOHKPETHOH (pu3mueckoit mpoOIemsr;

NPUHUMATh [ETM COBMECTHOW JEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUSA 1O €&
JOCTHKCHUIO: PACIPENENATh POJIU, 00CYXKIaTh MPOLECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATh CBOIO 4YacTh PabOTHI, AOCTUTAs KAa4eCTBEHHOI'O pe3yjibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C APYTUMH YICHAMHU KOMaHIbI;
OLICHMBATh KAdeCTBO CBOETO BKJIaAa B OOMMUH TPOAYKT 1O KPHUTEPHSIM,
CaMOCTOSITENIFHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JeiCcTBUS

Camoopranusauus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX JIsl PeIICHUS
buznyecKuX 3HAHMUIA;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
MNPUHITHE PELICHUS B TPYIIE, MPUHATHE PELIICHUH TPYIIIOii);

CaMOCTOSITEJIbHO COCTaBJISTh AITOPUTM pelIeHUs (PU3NYECKOM 3anayu WM IUIaHa
UCCJIEIOBaHMSI C YYETOM HUMEIOLIMXCS PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATH MpeAiaraéMble BApUAHTHI PELICHUM;

JenaTh BEIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyIaraTh IUIaH €€ N3MEHEHHUS],

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTUIKEHUS) pe3ylbTaToB JEATElIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ BBIMOJIHEHUS (PHU3HUUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYallUii, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYrOro YeloBeKa B XOJI€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€My, TOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

Npu3HaBaTh CBOE IMpaBO Ha OMIMOKY MNpU peleHUH (U3NYECKUX 33a7ady WIH B
YTBEPKACHUSIX HA HAYYHbBIE TEMbI M TaKOE K€ MIPaBoO JPYToro.

HHPEAMETHBIE PE3YJIbTATHI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

HUCIIOJIB30BATh ITOHSTHUS: (1)PI3I/I‘I€CKI/I€ U XHUMHUYECKHE SBJICHU, Ha6J'IIOJIeHI/Ie,
BKCHepI/IMeHT, MOJ€CJIb, TUIIOTE3a, CANHUIIBI (1)I/ISI/I‘—IGCKI/IX BCJIIMYHUH, aTOM, MOJ'IeKy.]'Ia,
arperatHble COCTOSIHHSI BeliecTBa (TBEpHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHUECKOe
IBIDKEHHE  (paBHOMEpPHOE, HEPAaBHOMEpPHOE, TMPSMOJUHEHHOE),  TPaeKTOpHs,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIaCTHYECKasi), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

paznuyath siBreHus (aud¢y3us, TEII0BOE IBUKEHHUE YaCTUILl BELIECTBA, PABHOMEPHOE
JBHXXCHHUC, HepaBHOMepHOC JBHXXCHHUC, I/IHepI_II/ISI, B3aHMOH€ﬁCTBHe TCII, paBHOBGCI/Ie
TBEPABIX TEI C 3aKpPEIUIEHHOW OCBIO BpalleHUs, Iepenada JaBJICHUS TBEPIbBIMU
TCJIaMu, X KUJKOCTAMHU U Ira3daMu, aTMOC(l)epHOC JaBJICHUC, I1JIaBaHUC TCII, HpeBpaH_IeHI/IH



MEXAHUUYECKOM dHEPIun) 10 ONHUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4yMcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IU4YHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHS B IPUPOLE U
TEXHUKE, BIMAHUE aTMOC(EpPHOro AABICHMsI Ha KMBOM OPraHu3M, IUIaBaHUE pbIO,
pBIYary B TEJE YEeIOBEKa, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUMH;

OIMCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpEMs, MyTb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YNPYIrOCTH, CHJa TSDKECTH, BEC TeJa, CWIa TPEHUs, JaBIICHUE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BBHITAIKMBAIOUIAs CWJIA, MEXaHW4ecKas padorta,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3(ppHULUEHT moJe3Horo JecTBus
MEXAaHU3MOB, KMHETUYECKas W MOTEHLUAJIbHAsl SHEPIUs), IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCIIOJIb3YEMBbIX BEIUYMH, UX 0003HAYCHUS U €AMHULIBI
(GU3NUECKUX BEIMYMH, HAXOMUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3HMUECKYIO
BEIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOMTH TpapUKd M3Y4YEHHBIX 3aBHCHUMOCTEH
(U3HUYECKUX BEINYHH,

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U IPOLECCHl, HCHOIb3Ys
IpaBUia CIOXKEHUs CUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUJIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IMPABUIO» MEXAHUKH,
3aKOH COXPAaHEHHs MEXAaHWYECKOM JHEpruM, IpH OTOM JaBaTh CIOBECHYIO
(GopMyIHMPOBKY 3aKOHA U 3aIlIMChIBAaTh €M0 MaTEMATHUECKOE BBIPAXKEHHUE;

OOBSICHATh (U3UYECKUE SIBIICHUS, MPOIECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUUMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTUYECKHX IIaroB ¢ OMopoit Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PU3MUECKUX SBJICHUHM, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agaud B 1-2 JneicTBHSA, HCHOJIB3ys 3aKOHBI M (OPMYIBI,
CBs3bIBaroIMe (U3MUYECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3aMMChIBaTh KPATKOE YCJIOBME, MOJCTABIATH (PU3UYECKUE BEIWYMHBI B (OPMYJIBl U
IPOBOJUTH PAacy€Thl, HAXOAUTh CIIPABOYHBIC JAHHBIC, HEOOXOAUMBIE IJISI pEIICHUsS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTD OJy4YEeHHONU (PU3NUECKON BEIUYUHBI;
pacrio3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXXHO pEUIMTh MPH MOMOIIM (HU3UYECKHX
METONOB, B OIIMCAaHUM HCCIIENOBAHUS BBIACIATH IPOBEPSIEMOE IIPEAINOIOKEHUE
(runotesy), pa3iIdyaTb U HWHTEPIPETHPOBATH IOJYUYEHHBIH pe3yibTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeNaTh BBIBOAKI 110 €TO PE3y/IbTaTaM;

IIPOBOAMTH OMNBITHI MO HAONIOIEHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten: (GopMynaHpoBaTh MPOBEpPSEMbIE MPEANONIOKEHHs, CcOOUpaThb YCTAHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYTUPOBATH BHIBOIBI;
BBITNOJHATH NPSIMblE U3MEPEHHS PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIIepaTypbl C MCIOIb30BAaHUEM AHAJOTOBBIX U LU(POBBIX NMPUOOPOB, 3aHCHIBATH
MoKa3aHUsl IPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;
MPOBOANTH MCCIICOBAHKUE 3aBUCHMOCTH OTHOW (DM3MUYECKON BEIMYUHBI OT APYrou ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYILIETOCS
TeNna OT BPEMEHH JIBHYKEHUS TeEJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tejla, KaueCcTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLIaIu
CONIPUKOCHOBEHHMSI TEJ, CWJIbI YIPYTOCTH OT YIJIMHEHHs NPYXXUHBI, BBITAJIKHUBAIOIIEH
CHIIBI OT 00bEMa TOTPYKEHHOHM 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOWHBI, Ha KOTOPYIO HOIPYKEHO Telo,



YCIIOBHI TMJIaBaHUS TeJ, yCJIOBHMA pPaBHOBECHs pbluara ¥ OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIIENOBaHMs, COOMpaTh YCTAHOBKY U  BBIIOJHSATH
U3MEpEHUS, CIeAysl TPeUIOKEHHOMY IUIaHy, (DUKCHPOBATh PE3YNIbTAThI MOJYYCHHON
3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHUJAC MNPEIJIOKEHHBIX TaOiUll U TpaduKOB,
JIeTIaTh BBIBOJIBI 10 PE3YJIbTATAM UCCIEAOBAHMUS;

MPOBOJAUTH KOCBEHHBbIE H3MEpEHUs (PU3NYECKHX BEIUYUH (IUIOTHOCTH BeIECTBa
JKUJIKOCTH W TBEPAOrO TeENa, CUJIAa TPEHHS CKOJIbKECHUS, [ABICHUE BO3AYyXa,
BBITAJIKMBAIOIIAsl CHJIA, JEHCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOX((UITMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEIYS TPEIIOKCHHOU
MHCTPYKIUU: TP BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTALHYIO YCTAaHOBKY
Y BBIYUCIIATh 3HAYEHUE UCKOMOW BEJIUYUHBI;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
o0opynoBaHueM;

YKa3bIBaTh MPUHLHUIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pbIyar, MOABUKHBIN U
HEMOJIBWKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX NPHOOPOB W TEXHUYECCKHUX
YCTPOMCTB C OINOPOM HA HMX OMHCAHHUS (B TOM 4YHUCJE: MOJAIIUIHUKH, YCTPONCTBO
BOJIONIPOBO/A, THUJIPABIMYECKUN IMpPEcC, MAHOMETP, BBICOTOMEp, IMOPILIHEBOM HAcCoC,
apeoMeTp), UCIOJB3Ysl 3HAHHWS O CBOWCTBAX (PM3UYECKHX SIBJICHUNA M HEOOXOIMMBIC
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMI0 O TMpHUMEpax) MPAKTHICCKOTO
WCIIOJIb30BaHUA (PU3WYECKUX 3HAHUM B TOBCEAHEBHOM KHM3HU JUIsi oOecredeHus
0e30macHOCTH TpHU OOpalieHuH ¢ TpuOOpaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0POBbsi W COOJIFOJACHHUS HOPM DKOJOTHYECKOTO TOBEJICHUS B
OKpYXKarolleu cpee;

OCYIIECTBIISATh OTOOP HMCTOYHMKOB WH(poOpmanuu B HHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUW U ITYTEM CPaBHECHUS
Pa3IMYHBIX UCTOYHUKOB BBIACISITh HHGOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEUUBON
WJIM MOKET OBITh HEJIOCTOBEPHOM;

UCIIONIb30BaTh MIPU BHITIOTHEHUH YYEOHBIX 33/laHuil HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(buU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpPUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE IMHCHMEHHBIC W YCTHBIC COOOIIEHUS HAa OCHOBE 2—3
HUCTOYHUKOB MHPOpPMAIH (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MYOIUYHO AeNaTh
KpaTKue COOOIIEHHUs O pe3yJbTaTax MPOSKTOB WM YUYEOHBIX HCCIEIOBAHUMN, PU 3TOM
rPaMOTHO WCIIONIb30BaTh HW3YYCHHBI TOHATUHHBIA ammapar Kypca (QU3UKH,
CONPOBOXKAATh BHICTYIJICHHE MPE3CHTAIUEN;

IIPY BBIMIOJIHEHUU yYEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenensTh 00S3aHHOCTH B
TpYyIIe B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4aMU, CIEAUTH 32 BBHIITOJIHEHUEM TUIaHA
JIEHCTBUM, aJleKBAaTHO OICGHUBATh COOCTBEHHBIM BKJIQJ B JESITCIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonmy oOy4yeHus B 8 kiacce mpeaMeTHBIC pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJIKHBEI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

HCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Telna,
HACBIILICHHBI U HEHACBILIEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPECHHSA
SHEprus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIN SJIEKTPUYECKHUI 3apsl, dJIEKTPUIECKOE



1oJie, TMPOBOJHUKU W JUDJIEKTPUKH, MOCTOSHHBIM 3JIEKTPUYECKUN TOK, MAarHUTHOE
1oJe;

pa3iauuaTth SIBIEHUA (TEIJIOBOE paCIIMpPEHUE U CXKaTHE, TEIUIoNepenada, TEMIoBOe
paBHOBECHE, CMAauMBaHHUE, KalWULIPHBIC SBICHUSA, MCIAPEHUE, KOHICHCALIUS,
IIJIaBJICHUE, Kpuctajum3anuss  (OTBEpJEBaHuUE), KHIICHUE, Teronepenaya
(TEerIoNpPOBOJHOCTb, KOHBEKLIMSA, W3IYyYEHUE), DJICKTPU3ALUs Tel, B3aUMOACHUCTBHE
3apsioB, ACUCTBUSA DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE
MarHuToB, JACUCTBHE MAarHUTHOI'O IOJIA HA IPOBOJHHMK C TOKOM, JJIEKTPOMAarHWUTHAas
UHAYKLMS) TI0 ONMCAHHUI0O HX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIIPHBIE SIBIICHHUS B IPUPOJAE, KPUCTAUIBI B Ipupone, usinydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMmocepe, dIIEKTPUUECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOIIOCOB, pOJIb MAarHUTHOTO TOJS JUIS KU3HH Ha
3emiie, MOJISIPHOE CHUSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSAS OSHEPrus, KOJMYECTBO TEIUIOTHI, YyJelbHas
TEIVIOEMKOCTh ~ BEIECTBA, YyJENbHAs TEIUIOTA IUIABJICHUSA, YACIbHAs TEIIOTa
napooOpa3oBaHUs, yJelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(QQPHUIMEHT MOJIE3HOrO
JICHCTBHS TEIJIOBOM MAILIMHBI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/yXa, JJIEKTPUYECKHU
3apsl, CHJla TOKAa, OJJIEKTPUYECKOE HANpPsHKEHUE, CONPOTUBICHUE IIPOBOJHUKA,
yJIeIbHOE COIPOTHUBIICHHE BEIECTBA, pa0d0Ta U MOILIHOCTb 3JIEKTPUYECKOTO TOKA), IPH
OMHCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCHOIb3yEeMbIX BEIUYHUH,
0003HaYeHMs] U €AVHUIIBI (PU3MUECKUX BEIHMYMH, HaXOIUTh (DOPMYIIbI, CBS3BIBAIOIINE
JAaHHYIO (U3UYECKYI0 BEJIUYMHY C JPYITMMU BEIMYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
OCHOBHBIE IIOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKONM TEOpUM CTPOCHUS BEILECTBaA,
INPUHLIMIT CYNEPHO3UIMHU TMoyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsga, 3akoH OMa s ydacTka nenu, 3akoH J[xoyns—JleHna, 3aKOH COXpaHEHHs
SHEPruu, MpU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alHCHIBaTh €ro
MaTEeMaTU4YeCKOEe BBIPAKECHUE;

OOBSACHATH (PpU3MUECKHE TMPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyarun MIPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIAATH
NPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX INAroB ¢
ornopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (PU3MUECKUX ABJICHUH, GU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adauyd B 2—3 JEWCTBUSA, HCIOJB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBaOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3aJauu
3aIIUCBIBATh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK NAHHBIX Ul PELICHUS 3a1adH,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE 1JIs €€ PELIeHUs, IPOBOJUTh PacuéThl U
CpaBHUBATh MOJIyYCHHOE 3HaUeHHE (PU3NYECKON BETMUUHBI C U3BECTHBIMH JaHHBIMU;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pPELIMTh IMpPU IMOMOIIM (PU3HUECKUX
METOJOB,  MCIIONb3ysd  ONUCAaHUE  MCCIENOBAaHUA,  BBIICHATH  IPOBEPSIEMOE
IIPEANOJIOKEHUE, OLECHUBATh IIPAaBUIBHOCTh IIOpsAJKA IIPOBEICHUS HCCIIECIOBaHUS,
JIeJIaTh BBIBOJIBI,



IPOBOJIUTH ONBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN MM (PU3NUECKUX CBOMCTB
Tesl (KalWUISIPHbIE SIBJICHMs, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béma,
TEMIIEPATYPbI, CKOPOCTH MPOIIECCA OCTHIBAHUS U HarPEBAHUS IIPU U3JIyUYEHUH OT LIBETA
U3Iydaoume (Iomiomaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATYpbl JKUIKOCTM W IUIOIIAAUM €€ IOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMO/JICHCTBHE 3JIEKTPUUECKUX 3apsJ0B, B3aUMOAECHCTBUE IOCTOSHHBIX MarHUTOB,
BU3YalIM3alisl MArHUTHBIX 110JIEH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJBUTATEIs
MOCTOSIHHOTO TOKa): (hOpMyIHpOBaTh TMPOBEPSEMBIE MPEANOI0KEHUsA, COOMpPATh
YCTAHOBKY M3 HPEUIOKEHHOIOo 000pyHOBaHMs, ONUCBHIBaTH XOJA OIBITa U
(GbopMyITUPOBATH BBIBOJIBI;

BBINOJIHATh NPsIMbIE U3MEPEHUs TEMIIEPATyphbl, OTHOCUTEIBLHON BJIAXXKHOCTH BO3/1YyXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
(¢u3NYeCKUX BEIWYMH, CPaBHMUBATh pPE3yJbTaThl H3MEPEHUN € yd4y€TOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT JPYrou C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb COIPOTUBIIEHUS NPOBOJHUKA OT
€ro JJIMHBI, IJIOLaM MOMEePEYHOro CEeUYEHUs! M YAEIbHOI'O CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIET0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha IPOBOJIHUKE,
UCCIICIOBAaHUE IOCIIEI0BATEIbHOIO U MapaJljIeIbHOTO COEJUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHs, CIETYs
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh PEe3yJbTAaThl MIOJyYCHHON 3aBUCUMOCTU B BHUJIE
TabJIML ¥ TpauKOB, 1€7aTh BHIBOJBI 10 PE3YyIbTaTaM UCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (U3NUYECKUX BEIMUYUH (yIelbHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, pab0oTa U MOIITHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOupaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJEIys
IIPEUI0KEHHON MHCTPYKIMH, U BBIYUCIIATh 3HAUEHNUE BEIIMYNHBI,

coOnrofaTh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpPOH HAa MX OIMHUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIepMETpP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE MPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (pu3MYecKHX SIBICHUH U
HEe0OXoauMBbIe (PU3NUECKHIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUUECKHE YCTPOHCTBA M W3MEPUTENbHBIE MPUOOPHI MO
CXEMaM M CXEMAaTUYHBIM PUCYHKaM (PKUIAKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEOCTaT), COCTABIATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C MOCIEI0BATEIbHBIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAUEHUS DJIEMEHTOB IEKTPUUECKUX LIETIEH;
OPUBOANUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpPHUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OoOecreyeHus
0€30MacCHOCTH TpH OOpaIleHuH C NPUOOpPaMU U TEXHHYECKUMH YCTpOICTBaMH,
COXpaHEHMsI 3JI0pOBbSI M COONIONEHUS HOPM OKOJOTHYECKOTO TOBEACHUS B
OKpYXKalollleil cpee;

OCYIIECTBIISATh MOMCK HH(POpMaLuu (U3NYECKOTO cojepxaHus B MHTepHeTe, Ha
OCHOBE MMEIOIMXCA 3HAaHUH M NyTEM CpPaBHEHMs JIONOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(QOPMALIMIO, KOTOpas SBIISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh TIPU BBHIIOJHEHUH yYEOHBIX 33JaHUi HAYYHO-TIOMYJISIPHYIO JUTEPATYypy
(HU3UYECKOr0 COAEpXKaHWs, CHpPaBOYHBIC MaTepHalbl, pecypchl ceTn HTepHeT,
BJIZICTh NpHUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMAIMH W3
OJIHOM 3HAKOBOI CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 00001mas
UH(OpPMAIIMIO M3 HECKOJIbKMX MCTOYHUKOB (DU3UYECKOTO COACpIKAHUS, B TOM YHCIIC
NyOJIMYHO  TIPEACTAaBISATH  PE3yNbTaThl  MPOCKTHOW WM  HCCIEIOBATENIBCKOI
JIeATEIbHOCTH, IPU ATOM I'PAaMOTHO HCIIOJIb30BaTh M3y4YCHHBIN MOHSATUIHBINA ammapar
Kypca (pU3UKH, CONPOBOXKIATH BBICTYIICHUE PE3CHTALIUCH;

IpU  BBINOJIHCHUU Y4YEOHBIX TPOCKTOB M HCCICIOBAaHMA (U3MUSCKHX MPOIIECCOB
pacnpesienatb 00s3aHHOCTH B TPYIIEC B COOTBETCTBHUU C IOCTABJICHHBIMU 3aJIa4aMH,
CICIUTh 3a BBINOJHCHHEM IUIAHA [CUCTBUI U KOPPEKTHPOBATH €ro, aJcKBaTHO
OLICHMBAaTh  COOCTBEHHBIA BKJIAJ B  JCATCIBHOCTh  TPYIIbI, BBICTPAHBATh
KOMMYHHUKaTHBHOE B3aUMOJICHCTBHE, POSIBIISs TOTOBHOCTD pa3perars KOH(IUKTHI.

K kxonny oOyueHus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y 00YYAIOLIUXCS YMEHHNA:

WCIIOJIb30BaTh IIOHATHS: CHCTEMA OTCUETa, MAaTepHalbHasg TOYKA, TPACKTOPHS,
OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JIBMXKCHMUS, nedopManus (yrnpyras, IiIacTHIecKas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEpPErpy3Ku, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Teia, paBHOBECHE,
MEXaHUYeCKWe KolebdaHWsi W  BOJHBL, 3BYK, HHOPa3ByK U  yIbTPa3BYK,
AJICKTPOMATrHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JAIbHO30PKOCTh, CIEKTPhl HWCIyCKaHWS W ToriomnieHus, anbda, Oera- M ramma-
W3JIyYEHHUS], U30TOIbI, IIEPHAs SHEPTeTUKA;

pa3iuuath SBJICHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHUE, CBOOOIHOE MaJicHUE Tell, pPABHOMEPHOE
JBW)KEHUE TIO OKPYKHOCTH, B3aWMOJICHCTBHUE TEJ, PEAKTUBHOE JIBH)KEHUE,
Kose0aTeNbHOE NIBIDKEHUE (3aTyXawllue U BBIHYXKIEHHBbIC KOJleOaHUs), PEe30HAHC,
BOJJHOBO€ JIBH)KCHUE, OTPAKEHUE 3BYKa, [MPAMOJIUHEHNHOE PpPACHPOCTPAHEHUE,
OTpaXEHUE U MPEJIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTpPaJbHBIX IBETOB, IUCIEPCUSl CBETA,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JHMHEHUATOr0 CHEKTpa H3IY4eHHs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (hPU3HUECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE N3YUEHHBIX (PM3MUECKUX SBJIICHUN B OKpYKaroleM Mupe (B
TOM uucie (HU3NYECKUE SIBICHUS B MPHUPOJE: MPWIMBLI U OTJIUBBI, IBIDKCHHUE TUTAHET
ConHeYHOM CHUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHUYECKHE BOJIHBI, I[YyHAMH, 3XO, IIBE€Ta TeIl,
ONTUYECKHE SBIEHUS B  TMPHUPOAE, OHOJIOTHYECKOe  JEHCTBHE  BUAMMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTHUBHBINA
$OH, KOCMHYECKHE IIy4d, PAANOAKTUBHOE W3JIyYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJMOAKTUBHBIX M3JIYYCHHI HAa OpPraHW3M YeJIOBEKa), MPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 33/1auy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPU3HAKHU)
(bU3UYEeCKUX SIBJICHUH;

OTHMCHIBATh U3yUYCHHBIC CBOMCTBA TET U (PU3NYCCKUE SBICHUS, UCIIONB3Ys (PU3NIECKUE
BEJIMYMHBI (CPEelHsIsT U MTHOBEHHAs CKOPOCTh Tejla MPU HEPaAaBHOMEPHOM JIBHIKECHHH,
YCKOPEHHE, MepEeMEIIEHNE, yTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH,
CWJIa TSDKECTH, YCKOPEHHE CBOOOHOTO TMAJCHWsS, BEC Tella, UMITYJIhC Tela, UMITYIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MMOTEHIIUAJIbHAS HEPTUs Teja, MOJAHIATOTO
HaJ[ MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIbHAS SHEPTUS CKATOU MPYKUHBI, KHHETHYECKast



SHEprus, TOJHAs MEXaHWYecKas SHEeprus, IMepuoJ W YacToTa KoJeOaHWH, IIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, M1OKAa3aTelb IMPEIOMIICHUS
Cpezbl), IPU ONUCAHWM TMPABHIBHO TPAKTOBAaTh (DU3MYECKHH CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHUIBI (PU3MYECKHX BEJIMYMH, HaXOIuTb (HOpMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JPYTMMHU BEIUYHMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

XapaKTepU30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI SHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHLMII CYNEPIO3ULUU CHI,
HPUHIUI OTHOCUTENbHOCTHU [ anuiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPaKE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOIO 4YHCEJI TpHU SACPHBIX peaKIusX, IMpPU OTOM JIaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMChIBAaTh €0 MAaTEMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyalluid  TPAaKTUKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYUHHO-
CJICZICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 U3y4eHHBIX CBOWCTBA (U3IUYECKUX SBICHHH, (U3NYECKHX 3aKOHOB HIIU
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIe 3aja4uM (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIONb3Y
3aKOHBI U (POPMYJIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAIHM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIH
30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC MJISI PEHICHUS,
OPOBOJIUTH PAacy€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(U3UYECKON BEITMYUHBIL;

pacrio3HaBaTh NPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IPH MOMOIIM (HU3UYECKHX
METO/I0OB,  MCIIONB3ys ~ ONMCAaHUE  HCCIEJOBAaHUS,  BBUIENATH  IPOBEpsSEMOE
NPENOI0KEHNE, OIICHWBATh TPABWIBHOCTh TIOPSIKA MPOBEACHUS HCCIEIOBAHUS,
JieNiaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOCHUN U OIBITOB;

MIPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOWCTB
TeN (M3y4eHue BTOpOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs YHEPTHHU, 3aBHCHUMOCTh
nepuoJia KojebaHuil NpyXKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJIeOaHWH, MPSIMOJIMHEHHOE pacpOCTpaHEHNE
CBETa, pPa3JIoKeHHe OeIoro cBeTa B CHEKTP, M3yUYE€HUE CBOMCTB M300pa)keHUs B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHsI MpeaMera B CoOHMparomiel JIMH3e,
HaOJIOIeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUs): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 HU30BITOYHOTO HAOOpa 000PYAOBaHMS, OTIMCHIBATH X0 OTBITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TIPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHWH, OINpeneNss CpenHee
3HaYeHHe u3MepsaeMoill BelUYUHBI ((POKYCHOE pacCTOsIHHME COOUparonie JIMH3bI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

MPOBOJUTH HCCIIEIOBAHNE 3aBHCUMOCTEH (PH3MUYECKMX BEJIWYHH C HCIOJIB30BAaHHEM
OpSMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH TMIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Mepuojia KojleOaHUd MaTeMaTHdecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPaKEHHUS CBETa OT yrja MaJeHUs U
yIj1a MpeoMIICHHsI OT yIJia MajieHus1): TUIAaHUPOBaTh MCCIEI0BAHUE, CAMOCTOSTENIEHO
coOupaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaTbl IOJYYEHHOH 3aBHUCUMOCTH
¢u3nUecKuX BEIUYMH B BHJE TAOMUIl U rpaduKOB, AeTaTh BBIBOJABI MO PE3yJIbTaTaM
UCCIIEI0BaHMS;

NPOBOJIUTh KOCBEHHBIC H3MEpEHUS (U3NYECKUX BEJIWYMH (CpEAHSAs CKOPOCTb U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHUE CBOOOIHOTO MaJCHUS,
KECTKOCTh MPYKUHBI, KOADDHUIIMEHT TPEHUSI CKOJIBKCHHsI, MEXaHWYecKas paboTa u



MOIIHOCTb, YacTOTa M TMepHoj KojeOaHHi MaTeMaTH4eCKOro W MPYKUHHOTO
MasTHUKOB, ONTHYECKass CUiIa COOMpAarolled JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBIIOJHATH
U3MEpEHUS, Cenysl NPEIIOKEHHON MHCTPYKLMH, BBIUUCIIATH 3HAUYECHUE BEIMYUHBI U
AQHIN3UPOBATh IIOJyYEHHBIE pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH
HU3MEPEHHUI;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHNEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENeH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYEYHBI MCTOYHMK CBETA, JIyd, TOHKAas JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOTO Spa;

XapakTepru30BaTh MPHUHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C ONOPOI HAa UX ONUCAHUS (B TOM YHUCIIE: CIUJIOMETP, JATYUKHU [OJIOKEHHUS,
paccTOsHUS U YCKOPEHHUS, PaKeTa, 9X0JI0T, OUKHU, IEPUCKOI, (poToanmnapaT, ONTUYECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuibcoHa), ucnosb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB IMPU PEUIEHUHM Yy4eOHO-
NPAaKTUYECKHUX 3ajlay, ONTUYECKHUE CXEMbI JJIS OCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MHPAKTUYECKOTIO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM MKU3HM Ul oOecredeHus
0e30macHOCTH TpU OOpalleHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKaroIlei cpese;

OCYILIECTBIIATh MOMCK HMH(OpManuu (¢uzndyeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs TMOUCKOBBIM 3alpoc, HAXOMUTh IYTH OIpeIelIeHus
JIOCTOBEPHOCTH TIOJNYUeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAaHUN W
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 33JaHUIl HAYyYHO-TIOMYJISIPHYIO JINTEPATypy
(Gu3NYECKOro coJepKaHus, CIpPaBOYHbIE MaTepuanbl, pecypchl cetu WHTepHer,
BJIaJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHPOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTyIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(POpPMAaLUU
U3 HECKOJbKHUX HCTOYHUKOB (DU3MUECKOrO COAEpkKaHMs, MyOJIMYHO TPEACTaBIsAThH
pe3yJbTaThl MPOEKTHOW WM HUCCIIEN0BATENBCKON NIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHbIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHWE MpPE3CHTAled ¢ Y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC

Ne DJIeKTpOHHbIe (M (ppoBLIe) 00pa3oBaTeJbHbIE

u/n HaumeHoBaHMe pa3iesioB U TeM NPOTrPAMMbI KouuyecTBo pecypest

4acoB

Paznen 1. ®u3uka 1 e€ posib B NO3HAHMH OKPY/KAIOLIEro Mupa
1.1 ®dusuka - HayKa 0 IpUpoje 2 bubnunoreka I{OK https://m.edsoo.ru/7f416194
1.2 dusnyecKkre BeIUINHBI 2 bubanoreka IOK https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINA METO/T TIO3HAHUSI 2 bubaunoreka I{OK https://m.edsoo.ru/7f416194

HUroro no pazaeny 6

Pasnen 2. [lepBoHayajibHbIe CBeIeHHS 0 CTPOEHUH BelleCTBA
2.1 CtpoeHue BemecTa 1 bubaunoreka I{OK https://m.edsoo.ru/7f416194
2.2 JIBrKeHrE U B3aUMOJICHCTBHE YaCTHUI| BEIECTBA 2 bubanoreka IIOK https://m.edsoo.ru/7f416194
2.3 ArperartHble COCTOSIHUSI BEIIECTBA 2 bubaunoreka I{OK https://m.edsoo.ru/7f416194

Hroro no pazaeny 5

Paznen 3. /[Bu:keHue M B3aMMO/IeiicTBHE TeJl
3.1 ‘ MexaHn4ecKoe ABHKEHNE 3 Bbubanoreka IOK https://m.edsoo.ru/7f416194
3.2 ‘ Wuepuusi, Macca, II0THOCTh 4 Bubanoreka IOK https://m.edsoo.ru/7f416194
3.3 \ Cuna. Bunsr cun 14 Bubanoreka IOK https://m.edsoo.ru/7f416194

Hroro mo paznemy 21

Paznen 4. /laBjienne TBEPABIX TeJ, JKUIKOCTEH M ra3oB
4.1 giigzﬁﬁe' Tlepenasa AaBNCHIA TBEPILIMH TENAMH, XKUAKOCTAMHI 3 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
4.2 JlaBneHue KUIKOCTH 5 Bubanoreka IOK https://m.edsoo.ru/7f416194
4.3 AtMochepHoe TaBieHUe 6 bubaunoreka I{OK https://m.edsoo.ru/7f416194
4.4 JleficTBUE )KUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJIO 7 bubaunoreka I{OK https://m.edsoo.ru/7f416194

Hroro o pazaeny 21

Pa3nen 5. Padota u MoIIHOCTB. DHeprus
51 Pabora 1 MomnHoOCTb 3 bubanoreka IOK https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 bubanoreka IOK https://m.edsoo.ru/7f416194
5.3 MexaHndeckasi SHEpPrus 4 bubanoreka IOK https://m.edsoo.ru/7f416194

Hroro no pazneny 12

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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8 KJIACC

Ne DJIeKTpoHHbIe (LM (ppoBbIE)
/i HaunmeHoBaHue pa3/iesioB U TeM NMPOrPaMMbI KoaunuecTBo 06pasoBaTeTbHbIE pecypeht
4acoB

Pa3neu 1. TemioBble siBJIeHUS
1.1 CTpoeHue 1 CBOICTBA BEIIECTBA 7 bubnmnoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TerutoBble mporeccht 21 bubnunoreka LIOK https://m.edsoo.ru/7f4181ce

Hroro mo pazneny 28

Pa3zgen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
2.1 DVICKTPUHCCKHE 3apsiIIbl. 3APIKCHHEIC TEA U 1X 7 Bu6mmorexa IIOK https://m.edsoo.ru/7f4181ce

B3aMMO/ICHCTBHE

2.2 [ToCTOSTHHBIH AIIEKTPUUCCKHIA TOK 20 bubnunoreka LIOK https://m.edsoo.ru/7f4181ce
2.3 MaruuTHbIE SIBIICHUS 6 bubmrorexa LIOK https://m.edsoo.ru/7f4181ce
2.4 DJIeKTPOMArHUTHAS MHTYKIIHSI 4 bubnunoreka LIOK https://m.edsoo.ru/7f4181ce

Hroro o pasneny 37

Pe3epBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

Ne HauMeHoBaHuUe pa3/ieJioB H T€M NMPOrpaMMbl KoanuecTBo DJICKTPOHHEIC (L PPOBLIC) 0GpasoBaTENLHbIE
n/n pecypcsl
4acoB
Paznen 1. Mexanuyeckue siBJIeHUs
1.1 MexaHn4ecKoe ABMKEHUE U CIIOCOOLI €r0 OIMCAaHUS 10 Bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
1.2 Bsaumogeiictre Ten 20 bubnmoreka ITOK https://m.edsoo.ru/7f41a4a6
1.3 3aKoHBI COXpaHEHHUSI 10 bubmuoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneiy 40
Paznen 2. Mexannyeckue KoJie0aHus ¥ BOJHBI
2.1 Mexannyeckue Koaedanus 7 Bubnuoreka ITOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHuuecKre BOJIHBI. 3BYyK 8 Bbubaunoreka [{OK https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 15
Pa3zjnen 3. Di1eKTPOMArHUTHOE 110J1€ ¥ 3JIeKTPOMATHUTHbIE BOJIHBI
3.1 DJIEKTPOMArHUTHOE MOJIE M JICKTPOMATHUTHBIC BOJIHBI 6 bubmunoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6
Pa3nen 4. CBeToBBI€e SIBJIEHHSA
4.1 3aKOHbI PaCIpPOCTPAHEHHUS CBETA 6 bubmunoreka [{OK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ ONITHYECKUE IPUOOPHI 6 bubnumoreka LIOK https://m.edsoo.ru/7f41a4a6
4.3 PasnoxeHue 6enoro cBeTa B CIIEKTP 3 Bubnuoreka ITOK https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 15
Pasnea 5. KBanToBBI€e sIBJICHUSA
5.1 Hcnyckanue v OTrJIoIIeHHEe CBETa aTOMOM 4 bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO si/1pa 6 bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
5.3 SlnepHble peakimu 7 bubmunoreka [{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pasnea 6. IloBTopuTe1bHO-00001IAK0IINI MOAYJIbL
6.1 EHO;:TCOpeHHe 1 06obmIeHHe coxepxRanus kypea pusnkn 3a 7-9 9 Bu6nunoreka LIOK https://m.edsoo.ru/7f41a4a6
HWroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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YYEBHO-METOANYECKOE OBECIHHEYUEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA
[Teppimkun .M, A.M.MBanoB. 7 kiacc — M:IIpocBelienne
[lepsimkun .M, A.1.MBanoB. 7 kiacc — M:IIpocBeuienue
[Tepeimkun A.B.,I'yrauk E.M. ®usuka. 9 knacc. - M.: JIpoda

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

- bubmuoreka IIOK https://m.edsoo.ru




