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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE IOJOXEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOEHHsS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copmepxanne  mporpaMMbl 1o (U3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOIIMXCS M OpraHu3alMio H3ydeHus (U3MKM Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJbTaTaM  OOy4eHHs, a  Takke  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00IEro 00pa3oBaHuUs.
[TporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiicHHe y4yeOHOro maTtepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHUA HPEIMETHOrO COJAEpX aHUA U Y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusmkKa sABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX PEIMETOB,
IOCKOJIbKY (pU3HuUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil 1 GU3NUecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBiseT HauOojee sCHble O00pas3lbl MPUMEHEHHS Hay4HOIo MeToja
IIO3HAHUS, TO €CTh CII0CO0a NOIYUYEHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa M3 MIaBHBIX 3aJa4 (QU3MUEcKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TpaMOTHOCTM W HWHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IIPEIIOJAaracT OBJIAJACHUE CIENYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:
® HAy4YHO OOBSACHSATH SIBICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JAaHHBIE W MCIOJIb30BaTh HAyyHbIE JOKa3aTEeNbCTBA MJIs
IIOJIyYE€HUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM Ha YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yrolIMX OCHOBHBIE O00I1€00pa30BaTENbHbIE POrPAMMBI,
yrBepxkaA€HHON pemenneM Komnernn MunncrepctBa npocsewienust Poccuiickoit denepannn
(mpotokon ot 3 nexadbps 2019 r. Ne I[1K-4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUXCs K HayYHOMY HW3YyUEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHus |  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (DM3UKH;



e (opmupoBaHUE TPEACTABICHUN O poiu (PU3MKHU AJs PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oyaymiel mnpodeccuoHaIbHOMN
JESITEIbHOCTH, CBSI3aHHOM ¢ (DU3MKOI, TOArOTOBKA K AalibHEHIIEMY O0YYEHHUIO B 3TOM
HarpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONNX 3a1a4:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C MHCIOJIb30BAHHEM
buznyeckux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YyMEHUN HAOMIOJaTh MNPUPOAHBIC SBICHUS U  BBIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
WU3MEPUTEIEHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIMEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSX (U3UKH, aHAIW3 M KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO €O cepamu npodhecCHOHATBHON AEATEIHHOCTH, CBA3AHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha u3yuenue ¢usuku (6a30BbIii ypOBEHB) Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus
otBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Hefen0), B 8 kiiacce — 68 yacos (2 4aca B
Heqeno), B 9 kiacce — 68 yacoB (2 yaca B HEZIENIO).

[Ipennaraemsiii B mporpamMme mo Gpu3uke nepeueHs J1abopaTOPHBIX padOT U OMBITOB HOCHUT
PEKOMEHIaTeNbHBIN XapaKkTep, yYUTElNb JellaeT BRIOOp MPOBEACHHS 1a00paTOPHBIX padboT 1
OTIBITOB C YUETOM MHINBUAYATBHBIX OCOOCHHOCTEH 00YJaIONINXCsl, CIIMCKA IKCTIEPUMEHTAIBHBIX
3aJIaHMi, TIpe/yIaraeMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (hH3HKe.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka m npyrue ecteCTBEHHBIE HayKH H3y4aroT MpHUpoAy. EcTecTBeHHO-HAy4HBIH
METOJl TO3HaHMs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TI'MIIOTE3,
SKCHEpPUMEHT II0 IIPOBEpKE Tumnore3, oO0bACHEeHHE Halmonaemoro sBieHus. OnucaHue
(bU3NYECKUX SBJICHUN C IOMOLIbIO MOJEIEH.

Hemoncmpayuu.

1. MexaHunueckue, TeIUIOBbIC, IJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®dusnueckue MpuOOPHI U MPOIEAypa MPSIMbIX U3MEPEHHI aHAIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHne EHbI JSICHUS KA H3MEPHUTEIHLHOTO MTPHOOopA.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeEIa.

Omnpenenenue pasMepoB MajbIX TE.

AR .

W3mepenne temrepaTypbl MNpH TOMOIIM >KHIKOCTHOTO TEpMOMETpa M JaT4yHKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA IIAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM 00JIbIlIE, YEM OOJIbIIIE BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITH, JO0Ka3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTHU JBHKEHHSI YaCTUL[ C TEMIIEpaTypOM.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopaeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(kpucTayminyeckux) Ted. B3anMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne 6pOyHOBCKOTO JIBHIKEHUSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM HIIM OTTAJIKMBAHHUEM YaCTHIL

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

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

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pasznea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacu€T myTu U BpeMEeHU ABUKECHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBieHHE TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHusa. TpeHHre CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
HaburoneHue siBjaeHUS] MHEPLUH.

Habumroienne n3MeHeHus: CKOpoCTH P B3aUMOIEHCTBUU TEJL.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

ok ownE

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO ABMKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpexneneHue cpenHedl CKOPOCTH CKOJBXEHHUA Opycka WIM IIapHKa [0 HAKIOHHOMN
MJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITel, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyKUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBIIeHUA Ta3a OoT 00bEMa, Temneparypsl. [lepenaya naBieHus TBEPABIMHU TE€IAMU, KUJIKOCTSIMHU
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl.  [umapaBianueckue
MEXaHU3MBI.

AtMochepa 3emnun u atmochepHoe namieHue. [IpHuMHBI CylIeCTBOBAaHUS BO3YIIHOM
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue aTtmocdhepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBus aTMOC(HEpPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT O00BbEMa MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue maBaHUs TeN: IUIABAaHUE WJIM IOTPY)KEHUE Tell B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJA.

OnbIThL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJKHMBAIOLIEH CHJIbI, IEUCTBYIOIIECH HA
TEJIO B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJKOCTh YacTH TeJla U OT IUIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOJKM U ONpeleieHue eé
rPpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.
Mexanunueckast pabota. MOIIHOCTb.

[IpocTtble MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs
pbruara. IlpumeHeHne mpaBuiia paBHOBECHUS pblyara K OJIOKY. «30J10TO€ NMPaBUIIO» MEXaHMKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOT'O BHJ1Ia MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPaHEHUS JHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padbomuvt u onvimol.

1. Ompenenennie pa®OTBl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIDKEHUH Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.

3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOU SHEPTHUU.

8 KJIACC

Pa3nen 6. TerioBble siBJIEHNS.

OcHOBHBIE TTOJIOKEHUS MOJIEKYISPHO--KHHETHUYECKON TEOpUHU CTpOeHUs BerlecTBa. Macca
U pa3Mepbl aToMOB U MoJeKkyl. ONbIThl, MOATBEPXKIAAIONINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TIOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauuMBaHWE M KanWwUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CXKaTuhe.

Temnepatypa. CBs3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBHKEHHUS YacCTHII.
Buytpennsss sHeprus. CrnocoObl HU3MEHEHMs BHYTPEHHEW SHEpruu: Temjonepesadya u
coBepieHre padoThl. Busl Temaonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIHS, U3TyUECHHUE.



KommuectBo Temnorel. YaenpHasd TEIIOEMKOCTH BelIECTBAa. Te€IUIO0OMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOoro OanmaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAILTMYCCKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH ¥ 3aI[UTa OKPY>KAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILCHHS YHEPTUHU B TEIUIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Hab6mronenue nuddysun.
HabGntonenue siBiieHnit cMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUM.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUIABJICHUH.
13. Mozeny TEemIOBhIX IBUTATENIEH.

NGO ALDE

e
N P O

Jlabopamopnwsie pabomot u onvimeol.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.

OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITh! 10 HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEJ.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OneIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wneE

6. IlpoBepka rumoTe3bl JHMHEHHONM 3aBUCHUMOCTHM JUIMHBI CTOJOWMKAa JKUJIKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHMs] BHYTPEHHEHN 3HEpPrUM Teja B pe3ysbTare TeIuloneperadu 1
paboTHl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA NPU CMEIIMBAHUY XOJOJHON U ropsiueil BObI.
9. OmnpeneneHne KOJUYECTBA TEIJIOTHI, IOJYYEHHOIO BOJOH IMpHU TEMIO000MEHe C
HarpeThiM METAIITMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onexrpuzanus Ten. J[Ba poja 2JIEKTpUYECKUX 3apsioB. B3zauMmonelicTBue 3apsyKEHHBIX
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3aps0B U PACCTOSTHUSI MEXKTY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTh 3yiekTpuyeckoro mnotig. [IpuHiun cynepno3uuuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTUBIIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKA. 3akoH Jxoyns—JleHna. DinekTpuueckue Henu
U TIOTpeOUTENH 3IEKTPUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMJId U €ro 3HaueHHe JiJIsl ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. JIeCTBHE MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
OnektporerHeparop. CrocoObl TONYYEHHUS JJICKTPUUYECKON HHEPruu. OIJIEKTPOCTAHIIUUA Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpONCTBO U JIEUCTBUE SIEKTPOCKOMNA.
DIIeKTpOoCTaTUYECKast UHIYKLIUS.
3aKOH COXpaHEHMsI SJIEKTPUUECKUX 3apsI/I0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUuecKoro HanpsKeHUs! BOJIbTMETPOM.
. Peoctat u mara3uH cCOnpOTHBIICHUM.
. B3aumozeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSSHHBIX MArHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMarHur.
. JlelicTBMe MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIEeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIlpaBJIEHHs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimol.

OnBITHI MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U PU COMTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHHUS

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €0 JIIMHBI, IJIOIIA 1 MOMEPEYHOTO CEUCHHS U MaTepHala.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COCIUHEHUU
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JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juis CUJIbI TOKA MPU MapaiieIbHOM COSTUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI HNEKTPUUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHue MOIHOCTH AINEKTPUIECKOTO TOKA, BBIIETSIEMOI HA PE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIOUKy, OT HaIlpsKCHUS
Ha HEW.

13. Onpenenenne KIIJl narpeBaress.

14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS OCTOSIHHBIX MarHUTOB.

15. 3yyeHre MarHUTHOTO TMOJSI TOCTOSHHBIX MAarHUTOB MpU UX OOBEAMHEHUU H
pa3JesieHuu.

16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOACUCTBUS KaTyILIKU C TOKOM U
MarHuTa OT CHJIbl TOKa U HAIPaBIIEHUS TOKA B KaTYIIIKE.

18. N3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

19. KonctpynpoBanue 1 u3y4eHue paboThl SJIEKTPOIBUTATEIIS.

20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKIMH: HCCIIEIOBAaHUE
W3MEHEHUH 3HAYCHMsI U HAIPABJIEHUS MHAYKLIIMOHHOIO TOKa.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nukeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMOIMHEHHoe aABWkeHue. HepaBHOMepHOE
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JBHKECHUH.

Yckopenue. PaBHoyckopeHHOe mpsiMosinHeiiHoe arkeHne. CBoO6ogHoe nmajgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE nBHXKEHHE MO OKpyx)HOCTU. [lepuon u yacrora oOpaiieHus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUS, CHiia TPEHHUS
IIOKOS1, APYTUE BUABI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uiaHer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaibHON TOUKH. AGCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOro Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaﬂ OHEprusa TECJIa, MOAHATOrO HaAd IIOBEPXHOCTBIO 3EMIIH.

IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHMS Tella OTHOCUTEIBHO PA3HbIX TeJl OTCUETA.

2. CpaBHeHHE MyTEW U TPACKTOPHUU ABMKEHHS OJHOTO M TOTO XK€ TeJla OTHOCHUTEIIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaneHnue UMIyJIbCca IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITysIbca MpHu aOCOIOTHO YIIPYTOM B3aWMOJICHCTBUN.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHMe TpakTa A pa3roOHa U JalbHEHIIEro pPaBHOMEPHOIO JBHMXKEHHS
IIapHKa UK TEJIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEeHUs Telda NPU PAaBHOYCKOPEHHOM JBM)KEHUHM 10 HaKIOHHOMN
IJIOCKOCTH.

4. VccnenoBaHue 3aBUCMMOCTH MYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCHMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAIBHOTO
JIaBJICHMSL.

7. Omnpenenenue Kod3PpPUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.



9.

Omnpenenenue pabOTBl CWIIBI TPEHUS IPU PAaBHOMEPHOM JBWKEHMM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YHOPYrOCTH HpPU HOABEME TPy3a C HCIOJIB30BaHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenpHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, 4acToTa,
aMIIuTyna. MareMaTudecKuidi W TMPYXKUHHBIM MasTHUKH. [IpeBpaimieHue 5SHEpruu Ipu
KoJIe0aTeIbHOM JBHIKEHUU.

3aryxatomue kojeOaHus. Beinyxaennsle kojeOanus. Pezonanc. MexaHuyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPAOM TEJIE, CEICMUYECKNE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUM TEN MO ACHCTBUEM CUIIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U Ha TIPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOJOJIbHBIX U NONEPEUYHbIX BOJIH (Ha MOJEIIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHune 4YacTOTHI U TIEprOa KoJIeOaH i TPY>KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NEpHOa KoJeOaHUI MOABEIIEHHOIO K HUTH Ipy3a OT
JUINHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH IEPHO/A KOJEOAHUH MPYKUHHOTO MasgTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IEpHOAA KoieOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITel, JOEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoia KOJEOaHWH MPYKHHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DNIeKTPOMarHuTHOE TI0JIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Paszngea 11. CBeToBbIE IBJICHUS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsimonuHeliHOe pacnpoCTpaHEHHE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [Tnockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CeKTPalbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsiMonuHEITHOE pacpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.
IIpenomienue ceera.

ONTUYECKUN CBETOBO/I.

Xon JIy4eit B coOuparomiei JTruH3e.

Xoq JIydeil B paccenBarolel JUH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o ok

HccnenoBanue 3aBUCHMOCTH YTJIa OTPAKEHHSI CBETOBOT'O JIy4a OT yIJjia MaieHHS.
N3ydenue xapakTepuCTHK N300paXeHHUs IIpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIICHHS CBETOBOTO JIyda OT yIJIa MaJeHUs Ha
TPaHHLE «BO3TYX—CTEKIIO».

[Noyuenne n300paskeHU C TOMOIIBIO COOMPAIOIIEH JTMH3BL.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMPAIOLIEH JINH3HI.
OmnBITHI 110 PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpPU MX HAOIIONEHUHM Yepe3 I[BETOBbIC
(GUIBTPBHIL.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u ruianerapuas mozens aroma. Mogens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeHyaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOTO sJIpa.
Hyxnonnas mopens aromHoro sgpa. HW3orombel. PagmoaktuBHble mnpeBpameHus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHple peakuyy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounukum
sHeprun CosHIA U 3BE3 .

Snepnas sHepreTuka. JIeMCcTBHA paguOAKTUBHBIX U3yYE€HNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.
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CreKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bogopoaa.

Habmonenue TpekoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

Perucrparnus n3imydeHusi pUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimeol.

1. HaGnroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB H3ITYICHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO--0000MIAIONNI  MOAYTh TMpEAHA3HAYECH IS CUCTEMATHU3AlWH U
0000111eHUS TPEIMETHOTO COICPIKAHMSI U OIBITA I€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUINXCsl, BRHIOPABIINX ITOT YU€OHBIN MpEaAMET.

[lpy wW3yYeHUH [AHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMAaTHU3MPYIOTCS  BUJBI
NESTENIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHIKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHUs, (HOpPMUPYETCS €CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIICAOBAHMS SIBICHUI TNPHPOJIBI U TEXHHKH,
OBJIQJICHUE YMEHHSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJyYeHHBIC 3HAHMA,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapakTep JaHHOTO pa3felia pealn3yeTcs 3a c4€T TOro,
YTO 00YJaroNIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIOJIb30BaTh HAayUHbIE METOJbI HCCIEAOBaHUS (PU3NYECKUX SBJICHHI, B TOM YUCIE IS
NPOBEPKH THITOTE3 U TOIYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX IOCTIDKEHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHHKOB SHEPrUU HA OCHOBE
3aKOHa MPEBPAICHHsS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3yJIbTAaTOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

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

1) naTpHOTHYECKOr0 BOCIUTAHUS:

- IPOSIBJICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOW (hM3NYECcKOn
HayKH;

- IEHHOCTHOE OTHOIICHHUE K IOCTHKEHUSM POCCUHCKUX YUEHBIX--(DU3UKOB,;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIEHUH OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po6JIeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHHUEM JTOCTHKEHUN (DU3UKH;

- OCO3HaHHE BaKHOCTH MOPaIbHO--3TUUECKUX MPUHITUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HAayKu: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTI'0 NO3HAHMSA:

- OCO3HaHWE IICHHOCTH (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIeH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOU JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TeNbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOUMOHAJIBLHOIO 0JIATONOTYYHS:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a *KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaXXHOCTH TMpaBWiI OE30MacHOr0 IMOBEACHHMS Ha TpaHCIOPTE, Ha JOpOrax, c
ANEKTPUYECKUM U TEIIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

- c(popMHUPOBAaHHOCTh HaBbIKAa peQIIeKCUH, PU3HAHUE CBOETr0 IpaBa Ha OIIMOKY U TaKOro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BOCIIUTAHUS:

- aKTUBHOE Y4YacTHE€ B PEUICHHM MPAKTUYECKUX 33Jay (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOH M COLMalIbHOM  HampaBIEHHOCTH,
TpeOYIOIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

- HHTEpeC K MPaKTHUECKOMY U3Y4EHUI0 podeccui, CBI3aHHbIX C (PU3MKOMH;

7) 3K0I0THYECKOT0 BOCTIMTAHMSA

- OpHUEHTalMsl Ha MpPUMEHEHHE (QU3NYECKUX 3HAHUM JUIsl pelleHus 3ajnad B obiactu
OKpY’KaIOIEel Cpenbl, MUIAHUPOBAHUS MOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCJIEICTBHN
TUISL OKPYKAIOLIEN Cpebl;

- OCO3HaHUe INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX peleHus;

8) aganTannu K M3MEHAIOIMMCS YCJIOBHAM COLMAJIBLHON M IPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM TIPU BBINOJIHEHWU HCCIEIOBAaHUNM U TPOEKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSM JPYTUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTEIbHOCTb;

- ToTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUHM, B TOM 4Hcie (HOPMYIUPOBATh HJEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SIBJICHUSX;

- 0OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,



- IUTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHNH HOBBIX (PU3NYECKHUX 3HAHUM;

- CTpeMJICHHE aHAIM3UPOBATH U BBIABIATH B3AaUMOCBSI3U MPHPOJIBI, 0OLIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

- OILICHKAa CBOUX JEHCTBUM C YYETOM BIMSHHA HAa OKPYXKAIOLIYI0 Cpely, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro

oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCaJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIIECCTBEHHBIA MPHU3HAK KIACCH(UKAIWU, OCHOBAHHS JJIsi OOOOUICHUS H
CpaBHEHMUS,

BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUYUS B pacCMaTpUBAEMbIX (aKTax, JaHHBIX H
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BbIABJIATH TPHUYUHHO--CIICACTBCHHBIC CBSA3HM I1IPpU H3YUCHUH (1)I/I3I/IquKI/IX SIBJICHUN WU
IPOLIECCOB, JENaTh BBIBOABI C HCHOJB30BAaHHEM JEIyKTUBHBIX M  HHIYKTUBHBIX
YMO3aKJIFOYEHUH, BBIABUIaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIUYMH;
CaMOCTOSITENIFHO BBIOMpATh CHOCOO pemeHust y4eOHOW (GHU3MYecKoi 3amadyd (CpaBHEHHUE
HECKOJIbKMX  BAapHaHTOB  pELICHUS, BBHIOOp Haubojee MOIXOAAIIEr0 C  y4ETOM
CaMOCTOSITENIHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,

MPOBOAWTH TIO CaMOCTOSITENIbHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOXXHBIN (U3ndecKHii
HKCIIEPUMEHT, HEOObILIOE UCCIIEeI0OBaHIE (PU3NYECKOTO SIBIICHUS;

OIICHMBATh Ha MPUMEHHMOCTb M JOCTOBEPHOCTh HH(POPMAIUIO, TOIYYCHHYIO B XOJe
MCCJIETOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMYIHpOBaTh 0OOOIIEHHS M BBIBOJBI MO pe3yjbTaTaM HPOBEAEHHOIO
HaOJII0/IEHUS, OIBITA, UCCIIEIOBAHMS;

MPOrHO3MPOBATh BO3MOXKHOE JalIbHEWIIee pa3BUTHE (PU3MUECKHUX IPOLIECCOB, a TaK¥Ke
BBIJIBUTATh MIPEINOIO0KEHUS 00 UX PA3BUTUH B HOBBIX YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHSATh Pa3IMYHbIE METOAbl, MHCTPYMEHTBI M 3alpOChl TPHU TIOUCKE W OTOOpe
uH(GOpPMAIIUK WIH JAHHBIX ¢ YUETOM MPEATIoKEHHON yueOHOM (hru3ndeckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BHUIOB
u GhopM TIpE/ICTaBICHHUS,

CaMOCTOSITENIbHO BBIOMpATh ONTUMANBbHYIO (OpMy TpEACTaBiICHHUS HHPOPMAIMH U
WLTIOCTPUPOBATH peliaeMble 3a7aui HECIOKHBIMU CXeMaMH, JUarpaMMaMi, UHOU Tpadukoin
1 UX KOMOWHAIIUSIMH.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

e B Xo7¢ OOCYXJCHHS Yy4eOHOTO0 MaTepHayia, pe3yabTaToOB JJa0OPAaTOPHBIX PabOT M MPOCKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOW TeMbI U BBICKA3bIBATh UJICH, HAILICJICHHBIC HA
peleHre 3a7a9u U MoJepKaHue 0JIaroKenaTeIbHOCTH OOIICHMS;

® COIOCTAaBISTh CBOU CYXICHHS C CYXACHHUSIMH IPYTHX YYaCTHHKOB TUAJIOTa, OOHAPYKHBAThH
pPa3JIMYME U CXOJICTBO MO3ULIHIA;

® BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

e TyOJIMYHO MPEJCTABIATH PE3YJIBTAThl BBHIMOJHEHHOTO (PU3MUYECKOTO OMBITAa (IKCIEPUMEHTA,
MCCJIEI0BAHMS, IPOEKTA);

® [OHUMAaTh M HWCIOJL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAILHON pabOThI MpH
pELICHNH KOHKPETHON (PU3NYECKO MPOoOIIeMbl;

® [IpUHMMAaTh IEIM COBMECTHOM [JEATEIIbHOCTH, OpPraHU30BbIBaTh JICUCTBUA 1O €€
JIOCTHDKCHHIO: pacIpeAesiaTh pOjiu, OOCYXKIaTh MPOLECChl U PE3yJbTaTbl COBMECTHOMU
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

® BBINOJIHATH CBOIO YacTh pabOThI, JOCTHTash KAa4eCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOM JEUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;

® OIEHUBATh KauyeCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPUSM, CAMOCTOSITEIHHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁl—[l)le JelCcTBUA

Camoopranmu3anus:

® BBUIBJIATH IPOOJEMBI B KU3HEHHBIX M Y4YEOHBIX CUTyalMsX, TPEOYIOIUX IS pPELIeHUs
(bu3nUecKux 3HaHUM;

® OpPUEHTHUPOBATHCS B PA3IMUHBIX MOAXO0JAX MPUHATHUS pelIeHUl (MHAUBUyalbHOE, IPUHATHE
pelIeHus B IpyIIe, IPUHITHE PELLIEHUH TPYIIOi);

® CaMOCTOSTENIbHO COCTABJIATh aJITOPUTM pelIeHus (u3nyeckod 3aJaud MM IUIaHa
UCCIIEIOBaHMUSI C YYETOM HMEIOLIUXCS pEeCcypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBAaTh Mpe/araéMble BApUAHThI PELICHUI;

e jienaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:

e J1aBaTh a/ICKBAaTHYIO OIIEHKY CUTYyallUH U IpejyiaraTh IaH €€ U3MEHEHHUS,

e OOBSACHATH NPUYMHBI JOCTMDKEHUS (HEAOCTHXKEHMS) Ppe3yJbTaToOB JEATENbHOCTH, J1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCII€ B XOJ BBINOJIHEHUS] (U3MUECKOTO
MCCJIEIOBaHMS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBIIUXCS CUTYAlIUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

® OIIEHUBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUSM;

e CTaBUTH ce0s Ha MECTO JIPYroro 4ejJoBeKa B XOJ€ CIOpa WU TUCKYCCHM Ha HAYYHYIO TEMY,
NIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;

e [pU3HAaBaTh CBOE MPaBO HA OLIMOKY MpU perieHnH (GU3MUYECKUX 3a/1ad WIH B YTBEPKICHUSIX
Ha Hay4HbIE TEMBI M TaKOE K€ MIPaBo JPYroro.



INPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIOJIb30BATh MOHATHUS: (PU3MUECKHE W XMUMHUYECKUE SBIICHUS, HAOIOICHUE, YKCIICPUMEHT,
MOJIEIb, TUTIOTE3a, CIIMHUIIBI (PU3UIECKUX BEIMYNH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS
BelllecTBa (TBEPHIOE, KUIKOE, ra3000pa3HOE), MEXaHUUYECKOEe JBI)KEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSAMOJMHEHHOE), TPACKTOPHS, PABHOJCHCTBYOINAs CHia, nedopManus
(ympyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOIINECS COCY/IbI;

pa3nuuath sBieHus (AudQy3us, TEMIoBoe IBIKEHUE YACTHUI[ BEUIECTBA, PABHOMEPHOE
NBW)KCHUE, HEPAaBHOMEPHOE JIBIDKCHHE, WHEpIHUs, B3aMMOJCHCTBHE TeJ, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOW OCBhIO BpAIllEHUs, Nepeaaya JaBieHHs TBEPIBIMU TEIaMH,
KUAKOCTAMH H Ta3amu, arMochepHOoe [aBlCHHE, IUIaBaHWE TeJ, NPeBpaIICHUS
MEXaHHYECKON SHEPruM) MO OINMUCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJIICHUC,

pacrno3HaBaTh MPOSBICHHE M3YUCHHBIX (DU3NYCCKUX SIBJICHUN B OKPYXKAIOMIEM MHPE, B TOM
yrciae GU3NYECKHE SBICHUS B MPUPOJIC: MPUMEPBI IBUKCHUS C Pa3IMYHBIMU CKOPOCTSIMU B
KMBOW W HEXHUBOH TNpUpOJe, JACUCTBUE CHIBI TPCHUS B INPHUPOJC U TEXHUKE, BIIHMSIHUC
aTMoc(hepHOro aBJICHUS Ha )KUBOW OPTaHU3M, IJIABAaHKUE PBIO, PhIYark B TEJIC YeJIOBEKa, MPH
9TOM TEPEBOJUTH MPAKTUYCCKYIO 3a7ady B Y4UeOHYIO, BBIICISITh CYIICCTBEHHBIC CBOWCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

ONKCHIBATh HM3yYCHHBIC CBOMCTBA Tel W (DU3WUECKUE SIBJICHHS, HCIONB3Ys (U3HUECKUE
BEJIMYKMHBI (Macca, 00bEM, TNIOTHOCTh BELIECTBA, BPEMS, ITyTh, CKOPOCTb, CPEIHSISI CKOPOCTH,
CHJIa YIPYroCTH, CHJAa TSHKECTH, BEC Tella, CHJIa TPEHUs, AaBiieHHe (TBEPAOro Tea,
KUJKOCTH, Ta3a), BRITAJKWBAOIIAS CHJIA, MEXaHWYecKas pa0doTa, MONIHOCTh, TUICYO CHIIBI,
MOMEHT CHJIBbI, KOI((HUIMEHT TIOJIE3HOTO JCHCTBUS MEXaHW3MOB, KHHETHYECKas U
MOTEHIIMANbHAs SHEPrusi), NMpHU OMHMCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUI CMBICI
UCIIONIB3YEMBIX BEJIWYUH, UX OOO3HAUYEHUS W €AMHUIBI (PU3NYECKUX BEIMYHUH, HAXOAWUTh
(OpPMYITBI, CBSI3BIBAIOIINE JAHHYIO PU3NICCKYIO BEIMYUHY C APYTHUMH BEITUIHHAMH, CTPOUTH
rpad UKy H3y4eHHBIX 3aBUCUMOCTEH (DU3MYCCKUX BEJINYMH;

XapaKTepU30BaTh CBOWMCTBA TeN, (U3MUYECKUE SIBICHHUS W TPOIECCHI, HWCIOJB3Ys TpaBHiIa
CIOXeHHsI cuill (BIOJIb ONHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHS pbluara (0JI0OKa), «30J0TO€ MPaBUIO» MEXAHUKHU, 3aKOH COXPAHEHUS
MEXaHHYECKON YHEPTHH, ITPH 3TOM JaBaTh CIOBECHYIO (POPMYITHUPOBKY 3aKOHA W 3aIMCHIBATH
€ro MaTeMaTHYECKOE BBIPAKCHHUE;

OOBSACHATh (PU3NUCCKUE SBIICHUS, MPOIECCHI U CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE
CUTyaIlil TMPaKTUKO-OPHCHTHPOBAHHOTO XapaKTepa: BBIABIATh MPHUYUHHO--CIICICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE M3 |—2 JOTrMYEeCKHX IIAaroB ¢ OMopoil Ha 1-2 W3Yy4YEeHHBIX
CBOICTBa (PU3NYECKUX SBIECHUH, PU3NIECKHIX 3aKOHA WIIH 3aKOHOMEPHOCTH,

pemiaTth pacy€THbIC 3a1a4u B 1—2 MelCTBUS, UCMONB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIIHE
dbusznuecKkre BENMYMHBI: HA OCHOBE aHAlIM3a yCIOBHS 3a/la4Ml 3allHUChIBATh KPATKOE YCIOBUE,
MOJICTABJIATh (DU3MYECKHE BEIMYMHBI B (OPMYJIbI W IPOBOJUTH PaCUEThl, HAXOIHUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOIUMBIC JUIsl PENICHHS 3a7ad, OICHWBATh pPEaTMCTHYHOCTH
MOJTy4eHHOU (pU3NUeCKON BETMUNHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTH MPH MTOMOIU (DU3HMUECKUX METOJIOB, B
OMHMCAHUU MCCIIEOBAHUS BBIICIATH IPOBEPsieMOe MPEANoIoKeHue (TUIIOTe3y), pa3indaTh U



UHTEPIPETUPOBATh TOIYyYEHHBIN pe3yiabTaT, HAXOJUTh OLIMOKM B XOJ€ OIbITa, JENIaTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

IIPOBOJUTH OIBITHI IO HAOIIOACHHUIO (PU3NYECKUX SBICHUH MM (U3NYECKUX CBOMCTB TEI:
(dbopMynHupoBaTh MPOBEpsiEMbIE MPEANONIOKEHHS, COOMPATh YCTAHOBKY M3 INPEITI0KEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 OMNbITa U (POPMYJINPOBAThH BHIBOJIBI;

BBINOJIHATH TIPSIMBbIE M3MEPEHHUS] PACCTOSHHS, BPEMEHH, MAacChl Tella, 00b&éMa, CHIIBI H
TEeMIIepaTypbl C MCIOJIB30BAaHUEM aHAJOTOBBIX M LU(MPOBBIX NPUOOPOB, 3alMCHIBATH
IIOKa3aHUs IpUOOPOB C YYETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTh HCCIIEJIOBAHUE 3aBHCUMOCTH OJHOM (M3UYECKOM BEIMYUHBI OT JAPYrod c
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCMMOCTH IIyTH PAaBHOMEPHO JBMIXKYILEIrOoCs Tena
OT BPEMEHH JIBUKECHUS TeJa, CHIIBI TPEHUSI CKOJBKEHHs OT Beca Tela, KauecTBa 00paboTKu
MOBEPXHOCTEH TEJl M HE3aBUCUMOCTHU CHJIBI TPEHMSI OT IUJIOLIAJAM COIPUKOCHOBEHHUS TEIl,
CHJIBl YIIPYTOCTH OT YJUIMHEHUS IPYKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMaA MOTrpyKEHHOM
YacTH TeJla U OT IJIOTHOCTH KMJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT INIyOuHBI,
Ha KOTOPYIO MHOTPY>KEHO TENO0, YCIOBUW IUIaBaHMS TEJ, YCJIOBHI PaBHOBECHS pblyara M
0JIOKOB), Y4acTBOBATh B IUIAHWPOBAHUHM YYEOHOTO HCCIEIOBAHMSA, COOMpPATh YCTAHOBKY H
BBIMOJIHATh M3MEpPEHUs, Cieayd MpeJUIoKeHHOMY IUIaHy, (GUKCUPOBATh PpE3yJbTaThl
HOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE MPEUIOKEHHBIX TaOIMLl U
rpaduKOB, IeNIaTh BHIBOJIBI IO PE3YIbTaTaM HCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIUUUH (MJIOTHOCTh BEILECTBA KUAKOCTH U
TBEPAOrO TeEJla, CHJIa TPEHMSI CKOJIbKEHMs, J1aBJICHUE BO3/yXa, BbITAJIKMBAIOIIAs CHJIA,
NEMCTBYIOIIAs HA TOTPYKEHHOE B JKHUIKOCTH TeNO, KO3()(PHUIMEHT MONe3HOTo AECHUCTBUS
IPOCTBIX MEXAaHU3MOB), CIENys NMPEI0KEHHON MHCTPYKIMU: TIPU BBITOJHEHUN U3MEPEHUI
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAaUEHUE HCKOMOW BEIUYMHBI;
co0uIr01aTh MpaBuiia TEXHUKH O€30I1aCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;
yKa3blBaTh MPUHIMIIBI JEHCTBUSA MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOLIAIOIUECs COCYAbl, 0apoOMeTp, pblyar, MOJBUKHBIM M HEMOABHKHBIN
0JI0K, HAKJIOHHAs! TUIOCKOCTb;

XapakTepu30BaTh NMPUHLMUIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOMCTB C
omopoi Ha HX omnucaHus (B TOM 4YMHCIE: MOAUIMIIHUKH, YCTPOMCTBO BOJONPOBOAA,
TUIPABIMYECKUN MpPecc, MAaHOMETP, BHICOTOMED, MOPLIHEBOM HACOC, ApEOMETP), UCIIONb3Ys
3HaHUS O CBOMCTBaX (M3MYECKHX SBICHUH M HeoOXOoAMMBbIe (DU3HYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOANUTH MPUMEPHI (HAX0IUTh UH(OPMAIIHIO O IPUMEPaX) MPAKTUYECKOTO HCIIOJIb30BaHMS
¢u3nyecKkux 3HaHMM B TIOBCEIHEBHOM JKM3HM g oOecnedeHus Oe30lacHOCTH IpHU
oOpailleHun ¢ npubopaMH M TEXHUYECKMMM YCTPOMCTBAMM, COXPAHEHUs 3/10pPOBbS U
COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 MIOBEJCHUS B OKpY Karolleit cpejie;

OCYIIECTBIISATh OTOOP MCTOYHUKOB MHpOpMauu B VIHTepHETE B COOTBETCTBUU C 33JJaHHBIM
MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIMXCA 3HAHUM M IyTEM CPAaBHEHMs Pa3INYHbIX
UCTOYHUKOB BBLIEIATH MH(OPMAIIHMIO, KOTOPAs SBJSETCS MPOTUBOPEUNBOM HIIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh TPH BBIMOJHEHUHM YYEOHBIX 3aJaHU HAay4YHO--TIOMYJISIPHYIO JUTEpaTypy
(bu3nYecKoro cojiep:kaHus, CIpaBOYHbIE MaTepHallbl, pecypchl cetu MHTepHeT, BianeTh
npuéMaMyl KOHCIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHUsl MHPOPMAIMKM W3 OJHOM 3HAKOBOU
CUCTEMBI B JIpYTYIO;



co3/1aBaTh COOCTBEHHBbIC KpaTKHE IMUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
UCTOYHUKOB HMH(QOpPMALUU (PU3UUECKOrOo COJAEp’KaHHs, B TOM 4YHCIE IMyOJIMYHO JeiaTh
KpaTKhe COOOIIEHUS O pe3yibTaTax MPOEKTOB WIM YYEOHBIX MCCIEOBAHUHN, TPH HTOM
IPaMOTHO HCIIOJIb30BaTh M3YUEHHBIH MOHATUHHBIN anmapaTr Kypca (DU3HMKH, COIMPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALMCH;
IIPY BBITOJIHEHUH Y4EOHBIX POEKTOB U MCCIIEJOBAHUH pacpeessTh 003aHHOCTH B TPYIINE
B COOTBETCTBHM C IIOCTABJICHHBIMU 3a/ladyaMH, CICIUTh 33 BBIIOJHEHUEM IIJIaHA JACHCTBHH,
a/IeKBaTHO OLIEHUBaTb COOCTBEHHBIM BKJaX B JEATEIbHOCTb IPYMIbI, BBICTPAUBAThH
KOMMYHHUKaTHUBHOE B3aMMOJEHCTBHE, YUUTHIBASI MHEHUE OKPY)KAIOILIKX.

K xonmy oOyuenust B 8 Kjacce mpeaMeTHbIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

UCIIOJIb30BaTh TMOHSTHSA: Macca W pa3Mephl MOJEKYJ, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJI, arperatHble COCTOSIHMSI BEILeCTBA, KPHUCTAJUIMYECKWE U aMmopdHbIe Tena,
HACBHIIICHHBIA U HEHACBHIIIEHHBIM Map, BIAXHOCTh BO3JyXa, TEMIEpaTypa, BHYTPEHHSA
SHEPTHUsl, TEIJIOBOU JABUTATEIb, YIIEMEHTAPHBIN JIEKTPUUECKHUM 3apsijl, JJIEKTPUUECKOE TO0JIe,
MIPOBOJHHKY M TUDJICKTPUKHU, TIOCTOSTHHBIN 3JIEKTPUYECKHIA TOK, MATHUTHOE TIOJIE;

paznuyarh SIBIE€HUSA (TEIUIOBOE pACIIMPEHHE U CKaTue, Tellonepeaya, TEerjIoBoe
paBHOBEcHE, CMAauyMBaHUE, KAMWUISIPHbIC SBIEHUS, MCHApEeHUEe, KOHJEHCAlMs, IUIaBlICHUE,
KpucTaym3anusi  (OTBepleBaHUE), KHUIIEHHe, Temonepenadya  (TEIIONPOBOIHOCTD,
KOHBEKILUSA, W3JIYYCHHUE), OJCKTPU3AIMsA TeJ, B3aUMOACHCTBUE 3aps/OB, JACUCTBUS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JCHCTBUE
MarHMTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM, SJICKTPOMArHUTHAsT MHIYKIUS) 110 OMUCAHUIO MX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (U3NYECKOE
SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYXKAIOUIEM MHpE, B TOM
guciie (U3NYCCKUE SBIICHUS B MPHUPOJAC: MOBEPXHOCTHOC HATSHKCHHE W KAIMMJUISIPHBIC
ABJIEHUSI B TPUPOJE, KPUCTAJUIBI B mpupoze, usnydeHue CoiHia, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHHWE POCHI, TyMaHa, WHEs, CHEra, JJEKTPHYECKUE SIBJICHHS B
aTMocdepe, PITEKTPUUYECTBO KHUBBIX OPTaHU3MOB, MAarHUTHOE TOJIe 3eMJIH, apeld MoocoB,
pOJIb MAarHUTHOTO TIOJISI /IS JKM3HU Ha 3emiie, MOJSPHOE CHUsHUE, TIPU ATOM TEPEBOJUTH
MPaKTUYECKYI0 3a7ady B Y4e€OHYIO, BBIJICIATh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKHU)
(bu3UYECKUX SIBICHUN;

ONHMCHIBATh HM3yYCHHBIC CBOMCTBA Tel W (DU3WUSCKUE SIBJICHHS, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI (TeMIepaTrypa, BHYTPEHHSS OHEPrus, KOJIMYECTBO TEIMJOTHI, YAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yAeNbHas  TEIUIOTa  IUIABJCHHS,  yAeNbHas  TemIoTa
napooOpa3oBaHMs, YyAeJdbHAas TEIJIOTa CropaHusl TOIUIMBA, KOA(PQGUIUEHT IOJIE3HOTO
JIEWCTBUSI TETIJIOBOM MAaIllMHBI, OTHOCUTENbHAS BIAXHOCTh BO3/1yXa, DJICKTPUUYECKUUN 3apsij,
CHWJIa TOKa, OJEKTPUUECKOE HaMpsOHKEHHE, COMPOTHUBICHHWE TMPOBOJHUKA, YyIEIbHOE
COMPOTHBIICEHHE BEIECTBA, pPadOTa M MOIIHOCTH JIIEKTPUYECKOTO TOKA), MPU OMUCAHHUH
MPAaBWJIBHO TPAKTOBaTh (DU3UYECKHIA CMBICT WCIOIB3YEMBIX BEIUYHH, O0O3HAYCHHS U
SMHHMIIB (PU3NYSCKUX BEIUYHH, HAXOJIUTHh (POPMYITBI, CBA3BIBAIONINE JTAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTUMHU BEIUYUHAMH, CTPOUTh TpaduKd H3yYEHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKHUE SBICHUS M TMPOILECCHI, UCTOIB3YS OCHOBHBIC
MOJIOKEHUSI ~ MOJEKYISPHO--KHHETUYECKOW TEOpUUM CTPOCHHUS  BEIIECTBA, IPHHIIMII
CYMEPIIO3HINHN ToJieH (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH Oma



JUIsL ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH coXpaHEHMsI SHEPTUH, MPH 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUYECKOE BHIPAKCHHE;
OO0BSACHATH (pU3MUECKHE MPOIECCHl U CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
[IPAKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BBIABIATH [PUUMHHO-CIEACTBEHHbIE CBS3H,
CTPOUTHh OOBSCHEHHE M3 |—2 JOTWYECKHX IIaroB ¢ OMOpON Ha 1—2 HM3YyYEHHBIX CBOWCTBA
buznyecKux sIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIC 3a/1a4 B 2—3 NEHCTBUS, UCIIONIb3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIIME
dbuznyecKkue BeIMYMHBL: HA OCHOBE aHallM3a yCJIOBHS 3a/layMl 3allMChIBaTh KPAaTKOE YCIOBUE,
BBISBIISITh HEJOCTAaTOK MJAHHBIX ISl pEIIeHUs 3a/Jadyd, BBIOMpPATh 3aKOHBI U (OPMYIIHI,
HeoOXoauMble JUIsl €€ pelleHusl, IPOBOAUTh pacdy€Thl U CPABHUBATh IOJyUYEHHOE 3HAUYCHUE
buznyecKoil BETUYUHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTth HpOOJIEMbl, KOTOPhIE MOXXHO PEIIUTh NPU TOMOLIM (U3UUYECKUX METOMOB,
UCIIOJIB3YSl OMUCAHHUE HCCIIENOBAHUs, BBIICIATh MPOBEPAEMOE IMPEANONIOKEHHE, OLIEHUBAThH
MPaBUJIBHOCTD MOPSIIKA IPOBEICHUS UCCIIEJOBAHMUS, JIEJIaTh BBIBOIBI;

MPOBOAUTH OMBITHI 110 HAOMIOACHHUIO (PU3NYECKUX SBICHUN WM (PU3MUYECKUX CBOWCTB Tell
(KanmuJUIIpHBIE SIBJICHUS, 3aBHCHMOCTBH JIaBJICHHUS BO3AyXa OT €ro o0bEéMa, TeMIeparyphl,
CKOPOCTH IIpolLlecca OCTBIBAHMS W HArpeBaHUs IpPU HU3IYYEHHM OT IBETa H3JIydarollei
(mormnommaroiieii) MOBEpXHOCTH, CKOPOCTh MCHAPEHUsI BOJABI OT TEMIEPATyphl KUIAKOCTH U
wiomaad e€ MOBEPXHOCTHU, AJNEKTPU3ALUS Ted U B3aUMOACHCTBHUE SJCKTPUUECKUX 3apsOB,
B3aMMOJICHCTBUE IOCTOSIHHBIX MAarHUTOB, BHM3yaJU3allMsi MarHUTHBIX IOJIEH IMOCTOSHHBIX
MarHuToB, IEUCTBUS MarHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOWCTBA  AJIGKTPOJBHUTATENsl IOCTOSHHOTO  TOKa):  (OPMYIHPOBATH  IMPOBEPsSiEMbIE
MPEIOJIOKEHUS, cCOOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHHUs, OMUCHIBATH XO]I
ombITa ¥ (OPMYIHPOBATH BHIBOBL;

BBITMIOJHATH MPSIMbIe U3MEPEHUsT TeMIIepaTypbl, OTHOCUTEIBHON BIIAXKHOCTU BO3AYyXa, CHIIBI
TOKa, HANpPsHKCHHUS C HWCIOJIH30BAHWEM AaHAJIOTOBBIX NPUOOPOB M JATYUKOB (HU3HUECKHUX
BEJIMYMH, CpaBHUBaTh peE3yJbTaThl M3MEpPEHUH ¢ Y4YETOM 3a/JaHHON aOCONIOTHOU
MOTPEIIHOCTH;

MIPOBOJIUTh HKCCIICIOBAHWE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYMUHBI OT JPYrou ¢
UCIOJIb30BAaHUEM NPSMBIX HM3MEPEeHUH (3aBUCHUMOCTb CONPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, IUIOLAJAA IIONIEPEYHOT0 CEUYEHHS M YAEIbHOTO CONPOTHBIEHUS BEIIECTBA
MPOBOJAHMKA, CHUJIBI TOKA, MAYIIETO0 4Yepe3 MPOBOJHUK, OT HANpsKEHUs Ha MPOBOJHUKE,
UCCJIEJIOBAaHUE IIOCJIEOBAaTEIIbHOIO M NapajuIeIbHOTO COEIWHEHUH  MPOBOIHHUKOB):
IUIAaHUPOBAaTh MCCJIE0OBaHUE, COOMpaThb YCTAHOBKY M BBINOJHATH H3MEPEHHs, CIenys
IpPEeUIOKEHHOMY TUIaHy, (PUKCHpOBaTh pe3yibTaThl MOTYYEHHOW 3aBUCHUMOCTH B BHJIE
TabJIMI ¥ TpauKOB, 1e7aTh BHIBOBI 110 PE3yJIbTaTaM HUCCIIEIOBAHUS;

IPOBOJIUTH KOCBEHHBIE M3MEpeHUs (U3NUECKUX BEIMUUH (yIelbHas TEIMIOEMKOCTb
BEIIECTBa, COMPOTHUBIIEHWE NPOBOJHMKA, paboTa M MOIIHOCTb 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh ~ WU3MEpPEHUs, COOMpaTh  JIKCHEPUMEHTANbHYIO  YCTaHOBKY,  CIeays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIIMUNHBI,

coOiroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPHUHILIMUIBI AEUCTBUS M3yYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
ONOpOI Ha MX OMHCaHUs (B TOM YHUCIE: CHUCTEMa OTOIUICHHUsS JOMOB, TMIPOMETp, MapoBas
TypOuHa, amrepMmerp, BOJIBTMETD, CUETUYHK ANEKTPUYECKOU SHEpPIruy,
JJIEKTPOOCBETUTENbHBIE  NPUOOPHI,  HarpeBaTeNbHbIE  DJIEKTPONPUOOPHI  (TPUMEPHI),
JEKTPUYECKUE TMPEOXPAHUTENH, dJIEKTPOMArHUT, 3JIEKTPOABUIaTENb MOCTOSIHHOIO TOKA),



UCMONB3Yysl 3HAHUS O CBOMCTBAX (U3UYECKUX SBICHUH U HEOOXOOUMbIE (QHU3UYECKUe
3aKOHOMEPHOCTH,;
® pacro3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPONCTBA M M3MEPUTENIbHBIE IPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETp, TEPMOC, IMCUXPOMETpP, TUIPOMETP,
JIBUTaTellb  BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PpeocTaT), COCTaBIATh  CXEMbl
JNEKTPUYECKUX LENE ¢ MOCIeNOBATEIbHBIM M NApaJUICIbHBIM COCIUHEHUEM JJIEMEHTOB,
pasinyas ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB AJICKTPUUECKHX IIeTICH;
® [IPUBOAMTH IPUMEPHI (HAXOAUTh UH(POPMALIUIO O IPUMEPAX) MPAKTUYECKOTO UCTIOIb30BAHUS
¢u3nueckux 3HAHUI B TIOBCEJAHEBHOW JKM3HM i oOecredeHusi Oe30MacHOCTH TpH
oOpamieHnn ¢ mnpuOopaMM W TEXHHMYECKUMH YCTPOMCTBaMH, COXPAHEHUS 310pOBbS H
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJCHUS B OKpY Kartollel cpeie;
® OCYILECTBJIATh TMOUCK HH(poOpManuu (usuyeckoro coziepkanusi B MHTepHeTe, HA OCHOBE
UMEIONIUXCA 3HAHUU W INYTEM CpPaBHEHMUS JOIOJIHUTEIbHBIX HCTOYHUKOB BBIICIATH
UH(POPMALINIO, KOTOPas SIBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
® UCHOJb30BATh IPH BBHINOJIHEHUH Y4YEOHBIX 3aJaHUM Hay4YHO--TIOMYJISPHYIO JIUTEPaTypy
(GU3NYECKOr0 COJIep’KaHus, CIIpaBOYHBbIE MaTepualibl, pecypchl ceTu HHTepHeT, Biaaerh
npuéMamMH KOHCIIEKTUPOBAHHS TEKCTa, NMpeoOpa3oBaHus MHPOPMALMN W3 OJHON 3HAKOBOM
CUCTEMBI B IpYTYIO;
e Co3/1aBaTh COOCTBEHHBIC IHCBMEHHBIE M KpaTKWE YCTHBIE COOOIIEHHs, 0000mas
UHPOPMALIMIO K3 HECKOJIBKMX HMCTOYHUKOB (U3UYECKOTO COACp)KaHUS, B TOM YHUCIIE
nyOJIMYHO HPEJCTaBIATh PE3yJbTaThl MPOSKTHOM WIIM MCCIEOBATENIbCKOM AEATeNbHOCTH,
OpU 3TOM TPAaMOTHO HCIIOJIb30BaTh HM3YyUEHHBIM MOHATUHHBIA ammapar Kypca (QU3UKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3EHTALUEH;
® [pU BBHIIOJHEHWM YYEOHBIX TIPOCKTOB U HCCIEAOBAaHUH (U3NYECKHX IPOLIECCOB
pacnpenenaTb 00s13aHHOCTU B IPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU 331a4aMu, CIEAUTD
3a BBIIOJHEHMEM IIJJaHa JEHCTBUM M KOPPEKTHPOBATh €ro, aJeKBaTHO OLICHUBATh
COOCTBEHHBIM BKJIaJ B  JEATEIbHOCTb TPYMIbI, BbICTpaUBaTh KOMMYHHMKATHBHOE
B3aMMOJIECTBHE, IPOSBIISASL TOTOBHOCTD pa3peliaTh KOH(IUKTHI.
K kxoHny oOyueHus B 9 kJjacce mpeiMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

® WCHOJIb30BaThb IOHATHS: CHUCTEMa OTCUY€Ta, MarTepuajgbHas TOYKa, TPACKTOPHSI,
OTHOCHUTEJIBHOCTh MEXaHWYECKOIr'o JBHXKEHHUd, Jeopmanus (ymnpyras, IJlacTU4YecKas),
TpEHUE, LICHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTD U IEPErPY3KH, LIEHTP TKECTH,
a0COIOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPIOro Tejla, paBHOBECHE, MEXaHUUYECKHE
Kosie0aHusl U BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK, ANEKTPOMArHUTHbIE BOJIHBI, IIKaJa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTh, CHEKTPhl NCIYCKAaHUS
U MOTJIOLIeHHUs, alb(a-, 6eTa- 1 TaMMa-u3JIy4yeHHs], U30TOIbI, sIepPHasi SHEPreTHKa,

® pa3iuyarh SBIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JBUXKEHHE,
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE IBUXKEHHE, CBOOOIHOE MaJCHHUE TeJ, PaBHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJIEUCTBUE TEJI, PEAKTUBHOE IBHKEHHE, KojebaTenbHOe
JBIDKCHHE (3aTyXaloIIUe M BBIHYKJICHHBIE KOJIeOaHWsI), PE30HAHC, BOJHOBOE JBUKECHUE,
OTpaXeHHE 3BYyKa, NPAMOJIMHEUHOE PACIIPOCTPAHEHHUE, OTPAXKEHHUE U NPEIIOMIIEHHE CBETA,
MOJTHOE BHYTPEHHEE OTpa’keHHE CBETa, Pa3NIoKEHHE OEoro CBETa B CIIEKTP M CI0KEHUE
CIEKTPaJbHBIX  IIBETOB, JIUCIIEPCHs  CBETA, €CTECTBEHHAs  PAJMOAKTHUBHOCTB,
BO3HUKHOBEHUE JIMHENYAaTOro CIEKTpa M3JIyUY€HHs) IO OMUCAHUI0 HMX XapaKTEepHbIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJAHHOE (PU3UUECKOE SBJICHUE;



pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (U3NYECKUX SIBICHHH B OKpYyKarolem Mupe (B
TOM 4uclle (pU3MUECKUe SBJICHUS B IPUPOJE: NPUIMBBI U OTIUBBL, JBU)KEHUE IUIAHET
ConHeyHOU cucTeMbl, PEaKTUBHOE ABM)KEHHME KUBBIX OPIaHU3MOB, BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEUCMHUYECKHME BOJHBI, I[yHAaMH, 3XO, IIBETa Tell,
ONTUYECKHE  SBJIEGHUA B  Ipupoie, Ouosornyeckoe  JIEHCTBHE  BUIMMOIO,
yIbTPauOJIETOBOrO U PEHTT€HOBCKOI'O U3JIy4E€HUH, €CTECTBEHHbIN paJloakTUBHBIN (oH,
KOCMHUYECKHE JIy4H, pPaJMOaKTUBHOE H3JIy4EHHE IPUPOJHBIX MHUHEPAJIOB, JEHCTBUE
paZMOaKTUBHBIX HW3JIyYEHUH Ha OpraHu3M 4YeloBeKa), IpHU OSTOM IEPEBOJIUTH
NPaKTUYECKYI0 3ajjadyy B Y4eOHYIO, BBLIENATH CYLIECTBEHHbIE CBOMCTBa (MPU3HAKN)
(bu3nYecKuX sBICHUIA;

OIKCBIBATh M3YyYEHHbIE CBOMCTBA Ted M (PU3MUECKUE SIBICHUS, MCIOJB3Yys (QU3NUECKue
BEJIMYMHBI (CpellHsAss U MIHOBEHHas CKOpPOCTh Tejla IPU HEPaBHOMEPHOM JIBUXKEHHU,
YCKOpEHUE, IEPEMELICHHE, TYTh, YIJI0Bas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIa
TSOKECTH, YCKOPEHHE CBOOOJHOTO MaJeHUs, BEC Tela, UMITYJIbC Telld, UMIYIbC CHIIBL,
MeXaHU4eckass paboTa W MOIIHOCTb, MOTCHLMANbHAs 3HEPrus Tejia, MOJHATOro Haj
IIOBEPXHOCTBIO 3€MJIM, IOTEHUUAJIbHAs JSHEPrusi C)KATOM MNpYKUHBI, KUHETHYECKas
SHEprus, MOJHAs MEXAHUYECKask SHEPrus, NEpUo U 4acToTa KojeOaHW, JUIMHA BOJIHBI,
IPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb MPEIOMIIEHUS CPEbl), IPU
ONHCAaHUM TPABWIBHO TPAKTOBaTb (PU3MUYECKUIl CMBICT HCIOJIB3YEMbIX BEJIUYHUH,
0003HaueHUsI U €JUHULBI (PU3MUECKUX BEIMYUH, HAXOAUTh (OPMYJbI, CBSI3BIBAIOLIUE
JAHHYIO (PM3UYECKYIO BEIMYMHY C APYTUMH BETUYMHAMH, CTPOUTH TpapUKU H3yYSHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEITHYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBICHHUS M MPOIECCHI, MCIIOJB3YS 3aKOH
COXpaHEHMsI DHEPIUH, 3aKOH BCEMHPHOIO TATOTEHMS, MPUHLUI CYNEPHO3ULUN CHII,
IIPUHLKAII OTHOCUTENbHOCTH ['amunest, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHHUsS MMILYJIbCa,
3aKOHBI OTPAKEHUS U IPEJIOMIICHHS CBETA, 3aKOHBI COXPAaHEHUs 3aps10BOr0 U MacCOBOTO
yKCcell MpU SIEPHBIX peaklusiX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

00BSACHATH (pH3HUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM UUCIIE U B KOHTEKCTE CUTYallui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbBIABIATh NPUYMHHO--CIIEJCTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ ONopoil Ha 2—3 M3y4yeHHBIX CBOICTBa
bu3nUecKux sBICHUH, GPU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pewmath pacuéTHbIe 3a7auu (ONMUPAOLIUEcs HA CUCTEMY U3 2—3 ypaBHEHHIil), UCHIONb3Ys
3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHaJIN3a yCIOBUS
3a/la4dl  3allMChiBaTh KPAaTKO€ YCIIOBHE, BBISABIATh HEAOCTAIOUIME WM H30BITOYHBIE
JJaHHbIe, BBIOMpATh 3aKOHBI M (OPMYNbI, HEOOXOAWUMBIE JUISI PELIeHUs, NPOBOAUTH
pacy€Thl U OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HaUeHHsI (PrU3NUecKoil BEIMUHHBI,
pacrno3HaBaTh NpoOJIEMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIU (PU3HMUECKUX METOJIOB,
UCIIOJIb3YSl ONMCAaHWE HCCIEIOBaHMS, BBIACIATH IPOBEPSIEMOE IPEANOIOKEHUE,
OLICHUBATh TPABWJIBHOCTh TOpSAKAa TMPOBEACHUS HCCIEIOBAaHUS, Je€JaThb BBIBOADI,
MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUHN U ONIBITOB;

IIPOBOAMTD OMBITHI 110 HAOIIOIEHNI0 GU3NYECKUX SBICHUM WM (PU3NYECKUX CBOMCTB Tel
(u3yueHne BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHUS DHEPIUH, 3aBUCHUMOCTH
nepuoJia KosiebaHui MpyKUHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKHUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/bl MajbIX KOJIeOaHUH, MPSIMOIUHEHHOE paclpOCTpaHEHUE
CBETa, pa3joKeHue Oenoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300paXKEHUS B IJIOCKOM



3epKaJie M CBOWMCTB H300paXKCHHSI MpeaMeTa B COOMpAOIICH JuH3E, HaOII0JACHHUE
CIUIOIIHBIX M JIMHEHYATBIX CIIEKTPOB M3IYUYECHHUS): CAMOCTOSTEILHO COOMPATh YCTAHOBKY
U3 M30bITOYHOrO0 Habopa OOOPYIOBaHUS, ONHUCHIBATH XOJ| OMbITa M €ro pe3yJbTaThl,
(GopMyIHpOBaTh BBIBOABI;

NPOBOJIUTH TIPU HEOOXOIUMOCTH CEpUI0 MpPSMBIX HM3MEPEHHH, OIpenenss cpenHee
3HAYeHUEe M3MepseMOoil BeJWYMHBI ((POKYCHOE pPACCTOSHUE COOMparoledl JIMH3bI),
000CHOBBIBAThH BBIOOP CIIOc00a M3MepeHus (M3MEPUTETHLHOTO MPUO0Pa);

IPOBOJIUTh HCCIIEOBAaHUE 3aBHUCUMOCTEH (U3MUECKUX BEJIUYUH C HCIOJIb30BAHUEM
NPSAMBIX U3MEPEHUH (3aBHCUMOCTB ITyTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM JIBUIKCHUHU
0e3 HavaJabHOW CKOPOCTH, MEepuojia KoJeOaHW MaTeMaTUYeCKOrO0 MAasTHUKA OT JJTMHBI
HUTH, 3aBUCHUMOCTH yIJIa OTPaK€HHs CBeTa OT yIjla MaJeHHs U yria MNpeJoOMIICHHUs OT
yrila MajeHus): IUIAHUPOBATh HCCIEA0BaHHE, CaMOCTOSATENIBHO COOMpPATh YCTAHOBKY,
($UKCUpOBaTh PE3yabTaThl TOJTYYEHHOW 3aBHCUMOCTH (DM3MYECKMX BEIMYUH B BHUJC
TaOIHI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHNUS;

NPOBOJIUTh KOCBEHHBIE HM3MEpPEHHS (U3MYECKMX BENIWYHH (CPEIHssI CKOPOCTh U
YCKOpPEHHE Tela TPU PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOTHOTO ITaJCHHS,
KECTKOCTh MPYXKHUHBI, KOI(POUIMEHT TPEHUs CKOJIBKEHUs, MeXaHUueckas pabora u
MOIIHOCTb, YaCTOTA U MEPUOJ KOJICOAHUN MAaTEeMaTHYEeCKOro U MPYKUHHOTO MasTHUKOB,
ONITUYECKasl CHJIa COOMPAIOIIECH JTMH3BI, PaIUOAKTUBHBINA (JOH): IIIAHUPOBATH W3MEPEHUS,
coOMpaTh HAKCHEPUMEHTAIBHYIO YCTaHOBKY M  BBINOJNHATH HM3MEPEHHSA, CIEIys
NPEUIOKEHHOW HWHCTPYKLMHM, BBIYMCIATH 3HAU€HHE BEJIMYMHBl U AHAJIU3UPOBATh
HOJIy4EeHHBIE PE3Y/IbTaThl C YUETOM 3aJJaHHOM MOTPELIHOCTH U3MEPEHUH;

coOioaTh MpaBWja TEXHUKHW Oe3omacHOCTH IHpu  pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

pas3nyaTh OCHOBHBIE NMPU3HAKU U3YYEHHBIX (PU3MUECKUX MOJEJEH: MaTepuaibHas TOUKa,
abcoOTHO TBEPJOE TETO, TOUCYHBIH MCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A, TUIaHETapHas
MOJIENTb aTOMa, HyKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa;

XapaKTeprU30BaTh MPUHIUIBI EHCTBUS U3yYSHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOPOIi HA MX OMHUCAHUSA (B TOM YHCJIE: CIIUAOMETP, TaTIUKH MTOJIOKEHHS, PACCTOSHUS U
YCKOPEHHsI, pakeTa, 3XOJO0T, OYKH, MEpUCKOI, (oToammnapar, ONTHYECKUE CBETOBOJIBI,
CIEKTPOCKOIN, JI03UMETp, Kamepa BuibcoHa), ucmonb3ys 3HaHMS O CBOMCTBax
(bu3nyecKuX SIBICHUN U HEOOXO0AUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
MU3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHMYECKMX IPOIECCOB NPU PEHICHHH Y4eOHO--
NPaKTUYECKUX 3a/1a4, ONTUYECKHE CXEMBI U MOCTPOSHHs M300paKEHUH B IJIOCKOM
3epKaiie U coouparolei JTuH3e;

OPUBOJIUTH HpUMEpbl (HaXOAWTh HWH(GOPMALMI0O O TpUMepax) MPAKTHUYECKOTO
UCTOJIb30BaHUS (PU3MYECKMX 3HAHUH B TIOBCEAHEBHOM JKM3HM Ui OOecredeHus
0e30MacHOCTH Mpu OOpalleHHd ¢ MNpudopaMM M TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHHsI 3[I0POBbS M COOIIIOJICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHHUS B OKPYKAIOIIEH
cpene;

OCYIIECTBIISATh MOWCK WHpopManuu  (Qu3MUecKkoro coaepkanuss B HMHTepHere,
CaMOCTOSITENIbHO  (OPMYNIHPYS TIOMCKOBBIM 3ampoc, HAXOAWTh IIYTH OIpEaeICHUs
JIOCTOBEPHOCTH  TIOJIyU€HHOH HWH(POpPMALMM Ha OCHOBE HUMEIOIIUXCS 3HAHUH U
JIOTIOJTHUTEIIHLHBIX UCTOYHUKOB,;



UCIIOJIb30BaTh MPHU BBHIMOJHEHWU YYEOHBIX 33/laHUl HAYYHO--TIOMYJSAPHYIO JUTEpaTypy
(Gu3M4ecKoro cofep:KaHus, CIpaBOYHbIE MaTepuabl, pecypcsl ceTh MHTepHeT, BIaaeTh
npuéMaMM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMM W3 OJHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE MH(pOpPMALUU U3
HECKOJIbKUX  HCTOYHHMKOB  (DM3MUYECKOTO  COJEpXKaHWs, MMyOJIMYHO TIPEICTaBIISATH
pe3yJbTaThl NMPOCKTHOW MIIM HCCIENOBATEIBCKON IESATEIBHOCTH, IPU 3TOM TI'PAMOTHO
UCIOJIb30BaTh M3Y4YECHHBIM MOHATUIMHBIN ammapaT wH3ydaeMoro pasjena (U3MKH U
CONPOBOXKAAaTh BBICTYIJIEHHE IIpe3eHTalMed ¢ Y4€TOM OCOOEHHOCTEM ayIuTOpuu
CBEPCTHUKOB.
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' ¥ A https://m.edsoo0.ru/7f416194
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Paznes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 CrtpoeHue BeliecTa 1 bubmorexa LIOK
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bubmuoreka [JOK
32 Hrepuits, Macea, IIOTHOCTS 4 3 https://m.edso0.ru/7f416194
bubmuoreka [JOK
: .B 14
33 Cuta. Brget cit 3 https://m.edsoo0.ru/7f416194
Hroro no pazueny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB
41 Masnenue. Ilepenaya naBineHus TBEPABIMUA 3 bubmmorexa [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2
flapterne xuaKoCTH > https://m.edsoo0.ru/7f416194
bubmuorexka [JOK
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44 JleiicTBHE XKUAKOCTH U Ta3a Ha NOTpYKEHHOE 7 5 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
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bu6mmoreka [JOK
o1 Paora u MOIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
52 Hlpoctbie Mexai3MbI > 2 https://m.edsoo.ru/7f416194
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8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/n Kontpoabnbsie IlpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUS
11 CTpocHHE U CBOICTBA BEIICCTBA 7 bubmmorexa LIOK
' P - https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
1.2 T 21 1 5
SILIOBBIE HPOTCCChE https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DneKTpruYecKue 3apsiibl. 3apsyKEHHbIE Tela 7 1 1 bubnnoreka [JOK
' U MX B3aUMOJIENCTBHE https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
2.2 IT i i 20 1 7
OCTOSTHHBIN AJIEKTPUYECKHI TOK https://m.edsoo.ru/7fA181ce
bubmmoteka IIOK
2. M 1 2
3 ATHITHRIC ABJCHIA 6 https://m.edsoo.ru/7f4181ce
2.4 ONEKTPOMAarHuTHAs MHIYKIIUS 4 1 bubmmorexa LIOK
' P AV https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 37
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OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5 15
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9 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uu@poBbie
Ne n/n P Kontpoabnbsie IlpakTuueckue (uidpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszjnen 1. Mexanuveckne siBJIeHUA
11 MexaHuueckoe IBUKEHUE U CIIOCOOBI €ro 3 1 1 bubnnorexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.2 B i 15 1 3
SAHMOACHETBHE TeX https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHCHUS 7 3 brbmmorexa LIOK
' P https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 30
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJIHBI
bu6nmorexa LIOK
2.1 M 0 4 3
CXAITCCIIE KOTChAHA https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 M .3 6 3
CAHIHCCIHE BOTHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 10
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
DIEeKTPOMarHuTHOE TOJe U bubnmnoreka [JOK
3.1 4 1 2
3JIEKTPOMArHUTHBHIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 4
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Pa3nen 4. CBeToBbIE ABJICHUS

4.1 3aKOHBI pacIpOCTPaHEHHU CBETA 4 2 bubmmorexa LIOK
' pacupoctp https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.2 4
JIMH3BI U ONTUYECKUE MTPUOOPHI 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4, P 1 2
3 a3JjokeHue 0eIoro CBeTa B CIIEKTP https://m.edsoo.ru/7f41ada6
Htoro no pazneny 9
Pa3pen 5. KBanToBbIe IBJICHUSA
5.1 HcnyckaHue U MOTJIONICHUE CBETa aTOMOM 2 1 bubmmorexa [IOK
' 4 - https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2 1
> CTpocHHE aTOMHOTO 57pa 3 https://m.edsoo.ru/7f41a4a6
bubnmorexa LIOK
5.3 A 6 1
JICPHBIC PEAKITUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 11
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpEeHMe U 00001IeHUE COAEPHKAHMS 4 9 bu6muoreka [JOK
' Kypca Gpu3nku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 27
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