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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o (¢u3MKe Ha YpOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMs COCTaBJIeHA Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmmu mnpenojaBaHus y4eOHOTO
npeamera «PusuKay.

Copmepxanne  mporpaMMbl 1o (GU3MKE  HalpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYarOIIMXCsl M OpraHU3alui0 HM3y4eHus (U3MKA Ha
NeSITeIbHOCTHON ocHOBe. B mporpamMe mo ¢u3uKe YYUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO
npenmera B peanu3anuu  TpeboBanuit. ®I'OC OOO K miIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3ylbTaTaM  O0y4eHus, a  TakXKe  MEXIPEIMETHble  CBS3U
€CTeCTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa30BaHMUsL.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiicHre y4yeOHOro mMaTepualia 1o rojam
oOyueHust (o KJjaccam), HpeAjsaraeT HIPUMEPHYIO IOCIEA0BAaTEIbHOCTh HU3YYEHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS HPEAMETHOIO COJEpXKaHUA M Yyu€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY IpeIMETY.

dusmka sABIAETCS CUCTEMOOOPA3yIOLINM ISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MTPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SBJICHUH, N3Yy4aeMbIX XUMHEH,
Ouonorueil, actpoHoMueil U usnueckoi reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, TPEAOCTaBIsSET Haubosiee sICHble 00pa3lbl NPUMEHEHHsS HAydHOTO METoJa
MO3HAHUs, TO €CTh CII0C00a MOMYYEeHHUs JOCTOBEPHBIX 3HAHUM O MHUpE.

OpnHa U3 NaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopazoBaHuUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTepU3YIOLUIMMH €CTECTBEHHO-HAaYUYHYIO0 TPAMOTHOCTD!

® HAY4YHO OOBACHATH SIBJICHUS,

® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;

® HHTEPHPETUPOBATH JAaHHbIE U MCIOJNb30BaTh HAy4yHBIE JOKa3aTelbCTBA IS
MIOJIyYEHUS BBIBOJIOB.

[lenn uzyuyeHus (UMK HAa YPOBHE OCHOBHOI'O OOIIETO OOpa30BaHUS OMpPENEICHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE O00II€00pa3oBaTeNbHbIE MPOTrPAMMEBL,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickont ®denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Hean uzyvyennsi Gu3NKu:

e [IpUOOpEeTeHHE HHTEpeca U CTpEeMIIEHUS OOy4aroIlUXcs K HaydHOMY HW3YyYEHHIO

HOPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE MPEJICTABICHUM O HAayyHOM MeETOJe TO3HaHus U (popMupoBaHue
UCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPYKAIOLIUM SIBJICHHSIM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4eHHUs] OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHUE MPEICTABICHUNA O POJIM (PU3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE INPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
NeSITEIbHOCTH, CBS3aHHOM ¢ (M3MKOH, MOATrOTOBKA K JalbHENIIEMy O0YyYEHHIO B 3TOM
HarpaBJICHUH.

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

o0pa3oBaHus 00ecreunBaeTCs peLICHUEM CIISAYIOLINX 3a4a4:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, IEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puOOpeTeHHWEe YMEHUHl ONuChIBaTh U  OOBACHATH (PU3MUECKUE SBIECHUS C
UCIIO0JIb30BAaHUEM I10JIy4YEHHBIX 3HAHUI;

® OCBOGHHME METOJIOB DELICHHUS MPOCTEHIINX pacu€THBIX 334ad C HCIHOJIb30BAHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

e Dpa3BUTHE YMEHMH HaONIOJaThb NPUPOAHBIE SBJIEHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOTHl M AKCIEPHUMEHTAIBHBIE HCCIICAOBAHUS C HCIIOJIb30BAaHHEM
U3MEPUTEIBHBIX PHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKIFOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIM3 U KPUTUYECKOE
OllIeHUBaHHE UHPOPMALINY;

® 3HAKOMCTBO €O cepamu nMpodhecCHOHATHHON NeATETbHOCTH, CBI3aHHBIMU C (PU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (prU3nUecKoi HayKH.

Ha n3yuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O 00Iero odpa3oBaHuUs
orBojutcs 108 wacos: B 7 kiacce — 36 wacoB (1 wac B Heneno), B 8 kiacce — 36 gacos (1 gac B
Heneno), B 9 kiacce — 36 yacos (1 yac B Hepeno). CaMOCTOsTEIbHAS BHEAYIUTOPHASI HArpy3Ka
— 38 yacoB. MakcumanbHas Harpy3ka 146 yacos.

[Tpennaraemslii B mporpamme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEHIATENbHBI XapakTep, YYUTENb JelaeT BHIOOp MpOBeNeHHs Ja0OpaTOPHBIX padoOT H
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIUXCsl, CIIMCKA IKCTIEPUMEHTATBHBIX
3aJJaHMii, TIpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOTO 3K3aMeHa o (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. GU3ndecKkre SBICHUSA: MEXAHHYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue Benu4MHBL M3Mepenue ¢usnueckux BenuuunH. Duszndeckue MPHOOPHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-HAy4HBIN
METO/ TMO3HaHUs: HAOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHeHHE HalmromaemMoro sBieHus. Omnucanue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. Mexanunueckue, TeIUIOBbIC, SJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. Dusudeckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPCHHI aHAJIIOTOBBIM M ITU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

OmnpeneneHne MEHbI JSICHUS KAl H3MEPHUTEIHLHOTO MTPHOO0pA.
N3mepenne paccTOsTHU.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO TeIa.

Ornpenenenne pa3MepoB MaJIbIX TEJ.

ok e

W3mepenune TemmepaTypbl TPH IOMOIIM JKUJKOCTHOTO TEPMOMETpa M JaTduKa
TEMIIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONETA IIAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIle, YeM OOJIBIIIEe BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrtpoeHue BellecTBa: aTOMbl W MOJIEKYJbl, HUX pa3Mepbl. ONBITHI, J10Ka3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BEIIECTBA.

JIBukenne yacTul] BemiecTBa. CBSI3b CKOPOCTHU JBUKEHHS YaCTHUI[ C TEMIEpPaTypOM.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperaTHple COCTOSIHMSI BEIECTBA: CTPOCHHME Ta30B, IKHUAKOCTEH H  TBEPIBIX
(kpUCTaIIMYecKuX) Teld. B3auMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M WX aTOMHO-MOJICKYJSIpHBIM cTpoeHHeM. OCOOSHHOCTH arperaTHbIX COCTOSTHUH
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKEHHS.

2. Ha6mronenue quddy3un.

3. HaOmroneHue sBICHUM, OOBICHSIIONUXCS MPUTSHKCHHEM WIIA OTTAIKUBAHUEM YaCTHIL

BELIECTBA.

Jlabopamopuvie pabomsl u onvimel.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKCHHSI.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumoneiicTBue Ten Kak MpUYMHA H3MEHEHUS
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 MOMOIIBIO JWHAMOMETpa. SIBieHue TAroTeHus U cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tena.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Haburonenue siBjaeHUs] UHEPIUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU 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, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (Aedopmanuu) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratudeckwii  mapamokc. CooOmaroruecss cocyabl. [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Onbir Toppuyennu. M3mepenue aTtmocdepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl nns u3MepeHus
aTMoc(epHOTo JaBICHHS.

JlelicTBHE XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIIEPATYPBhI.

Ilepenada naBneHuUs KUIKOCTHIO U Fa30M.
Coo0bmaronyecs: CoCy/bl.
I'mppaBauyeckuit mpecc.

ok wn e

[TposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHS.



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

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM IMOTPY>KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEéMa MOTPYKEHHON B KUAKOCTh
YacTH Telna.

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

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
KHUAKOCTH, OT MaccChl Tela.

OnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb BBITAJIKHUBAIOIIEH CUIIBI, AEUCTBYIOIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUAKOCTb YacTU TeJla U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM M OINpEAcIeHUE €€
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTtble MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs
pbluara. IlpumeHeHue npaBuiia paBHOBECHUS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJI npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexanuveckas sHeprus. KuHermueckas W mnoTeHuMaidbHas dHeprus. [IpeBpamieHue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUHU B Ipyroil. 3aKOH COXPAaHEHUs SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnuvie padbomuvt u onvimol.

1. Omnpenenenue pa®OTHl CHJIBI TpPEHUS NpPU PaBHOMEPHOM JBIKEHMM Tejaa IO
TOPU30HTAIIBHOM TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.

3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.

8 KVIACC

Pa3znen 6. Tens1oBbIe SIBJIEHHU.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOPUU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIIME OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucramnudyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TIOJIOKEHUN
MOJIEKYJISIPHO--KMHETUYeCKOM Teopuu. (CmaunmBaHuME M KalWULIPHBIE sIBIEHUS. TerioBoe
pacIIMpeHHe U CKaTHE.

Temmeparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABM)KCHHUS YaCTHII.
Buytpennsiss sHeprusi. CrocoObl W3MEHEHMs BHYTPEHHEW OSHEprum: Temjonepesadya u
COBepH_IeHI/Ie paGOTBI. BI/II[LI Tennonepeﬂaqn: TeHJIOHpOBOI[HOCTB, KOHBCKIIUA, I/I3.Hy‘-I€HI/Ie.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBepJeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS 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 IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue MpU COBEPIIEHNUU PaOOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habmronenne kunenus.
. HabGnronenne nocTossHCTBa TeMIEpaTyphl MIPHU TUTABJICHUH.
13. Mopenu TEIIOBRIX ABUTATENEN.
Jlabopamopuvie padomol u onvimel.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKECHMUSL.
OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

©CooNOAELDE
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

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

ok wn e

6. IlpoBepka ruMOTE3bl JHMHEHHONW 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYpPHI.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPruM Tejla B pe3yibTare Terjonepeaadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METATMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. OnpeneneHrie OTHOCUTENBHON BIKHOCTH BO3TyXa.
13. Onpenenenue yaenpHON TEIIIOTHI IJIABJICHUS JIbJA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWCTBUS 3apSOKEHHBIX T€1 OT BEJINYMHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro notis. [IpuHiun cynepno3unuun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJEMEHTapHBIM 3iieKTpuueckuil 3apsia. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

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

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U NapaIENbHOE COEJUHEHUE TPOBOIHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUUIECKOM SHEepruu B ObITy. KOopoTkoe 3amMbIKaHHe.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarunuTtHOoe noJie 3eMJIM U €ro 3HaYeHHE JIs1 KU3HHU Ha 3emiie. OnbIiT Dpcerena. MarautHoe mosie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAss UHIYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
W cTOYHMKH TOCTOSITHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsKeHUs] BOIBTMETPOM.
. Peoctat u marazuH COnpOTHBIIECHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JIeHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX [TOJIENH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JlelicTBuE MarHUTHOTO TTOJIS1 HA IIPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2JIE€KTPOMATHUTHON MHIYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUs! UHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHSI.
. DIIEKTPOreHePATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsiKEHUSI.

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

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €0 JUIMHBI, IJIOMIAU OTIEPEYHOT0 CEUCHHs U MaTepuara.

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

9. TIlpoBepka mpaBuiia Ui CUJIbI TOKA MPU MapasieIbHOM COSTUHEHUH PE3UCTOPOB.

10. OnpenencnHrie pabOTHI AMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.

11. Onpenenenne MOIHOCTH IEKTPUIECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE.

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

13. Onpenenenne KIIJl narpeBaress.

14. VccnenoBanre MarHUTHOTO B3aMMOCHUCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. 3yyeHre MarHUTHOTO IOl TOCTOSHHBIX MArHUTOB IPH HUX OOBEAUHEHUH U
pa3JesieHuu.

16. MccnenoBanue ACWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITH, IEMOHCTPHUPYIOLIHE 3aBUCUMOCTH CHIIBI B3aMMOACUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUs TOKA B KaTYyILKE.

18. M3yueHue aeiicTBUS MArHUTHOTO T10JIs1 HA TPOBOJIHUK C TOKOM.

19. KorcTpynpoBaHue 1 H3y4eHue paboThl SJIEKTPOIBUTATEIS.

20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs U HalpaBJICHUs MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBH>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nagenue. OmbIThI
lanunes.

PaBHOMepHOE aBMXEHHE MO OKPYXXHOCTH. [lepruoa m yactora oOpamenus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. Ilpunnun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUS, Cujia TPEHHUS
MOKOS1, APYTUE BUbI TPEHUSL.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
HePErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
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'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TMyTeW W TPACKTOPHUU ABMKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPSIMOJUHEHHOTO TBUKEHUS.

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 JIBU’KEHUH OTHOCUTEJIBHO KaOUMHETa (PU3UKH.

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

8. HaOmoneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUM MTPU B3AUMOJICHCTBUHU TEII.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbca IpHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

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. KoncTpynpoBaHMe TpakTa A pa3roHa M JAlbHEHIEro paBHOMEPHOTO JIBHKEHHS
IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Telda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKJIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTM OTHOCSTCS KaK psiJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAaJIBHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHECHTA TPEHUS CKOTHKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBIL.



9.

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

10. Ompenenenrie pabOThI CHUIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCEIIOJABH>XKHOI'O U ITOABHXKHOI'O OJIOKOB.

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 JIBHIKEHUU.

3aryxatomue kojeOaHus. Beinyxaennsle kojeOanus. Pezonanc. MexaHuyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
e€ pacpocTpaHeHus. MexaHn4ecKue BOJIHbI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk 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. PacnpocTpaHeHHUE NPOJ0JIbHBIX U IONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTeMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHre 4YacTOTHI U TIEpHO/Ia KOJIeOaHHd TPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUN MPYKHHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH MEpHOAA KoleOaHWH Tpy3a, MOABEIIEHHOIO K HUTH, OT
Macchl rpysa.

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

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkasa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBA CBETA.

Jlabopamopuvie pabomsl u onvimel.

1.

H3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.

Paznes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsAMOnuMHENHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OntHyeckas cucreMa (oToanmapaTta, MHUKpPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

NGO RALDE

[IpsiMonnHEITHOE pacIpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

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

Onrtruyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpunuun neiicTBus QoroanmapaTa, 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.
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HccnenoBanue 3aBUCHMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydenune xapakTepuCTHK N300pa)XXeHHUs MTpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMOCTH yIJIa NMIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOI CHIIBI COOMPAOIIEH JTHH3HL.
OmnBITHI 110 PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

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

Pa3nen 12. KBanTtoBble siBJIeHUS.

Omnertel Pesepdopna u manerapuas mojaens aroma. Mogaens aroma bopa. Mcnyckanue n
NorJomeHre ceeta atoMoM. KBaHTel. JInHelyaThie CIEKTPHI.

PagunoaktuBHOCTh. Anbda-, Oeta- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas Mopens aromuoro siapa. M3zorombel. PanunoaktuBHBIE mpeBpamieHus. l[lepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakyy. 3aKOHBI COXPAHEHMS 3aps0BOI0 U MAacCOBOTO YHMCEN. DHEPIHsl CBA3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUSA paAMOAKTUBHBIX U3IyYE€HUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wn

CrexTpbl U3JIy4€HNUs U TOTJIOIICHHUS.

CHeKTphl pa3aMYHBIX I'a30B.

CnekTp Boaopoaa.

Habmonenue TpexoB B kamepe Buibcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus nsiny4eHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3ITY4YCHUSI.

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

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA ~ MOAYJIb TpPEAHA3HAYeH Il  CUCTEMaTH3allMu |
0000111eHUS TPEIMETHOTO COACPIKAHUS U OIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BRHIOPABIINX STOT YUeOHBIN MpeaMET.

[lpy wW3ydyeHUM [NAHHOTO MOJYJS PEAIM3YIOTCS M CHCTEMAaTH3HPYIOTCS  BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecrneuuBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBAaHMSA SIBICHHNA NPUPOIBI M TEXHUKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SBICHUS, IMPUMEHSS TIONyYCHHBIC 3HAHHA,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapaKkTep JAaHHOTO pa3zelia pealn3yeTcs 3a cuéT Toro,
YTO 00YyYaronuecs BHIMOIHAIOT 33aHUs, B KOTOPBIX UM IPEIaraeTcs:

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

MCIIOJIb30BaTh HAay4HbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
MIPOBEPKH THITOTE3 U TIOJTYYCHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBBI HambOoyiee BAXXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTHUYECKOrO HCHOJIb30BaHUS PA3IMUHBIX HCTOYHHKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIEHUS U COXPAHEHHS BCEX U3BECTHBIX BHJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

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

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6p8,30BaTeJ'IBHHX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (u3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oO0Opa3oBaHUS Y

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

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

) mposiBJIeHHE MHTEpeca K HICTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKON (PU3UYECKOi
HayKU;

[] HEHHOCTHOE OTHOIIEHHUE K TOCTH)KEHUSIM POCCUHCKUX yUEHBIX--(H3UKOB;

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

] TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYKJIE€HUU OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHEHHEM JOCTHKCHUH (PU3UKH;

[J 0cO3HaHHE BaXXHOCTU MOPAJIbHO--3TUYECKUX IPUHLIUIIOB B IEATEILHOCTH YYEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

[] BOCHIpHUSITHE ICTETUYECKUX KAayeCcTB (PU3MYECKON HAyKU: €€ TapMOHUYHOIO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

[] oco3HaHWE IEHHOCTH (PU3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHHS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIONICH KYJIbTYpHI;

] pa3BUTHE HAYYHOU TIOO03HATEITHFHOCTH, HHTEpPECA K UCCIIEI0BATEIHCKOM IS TEIIbHOCTH;
5) dopMupoBanus KyJbTYpPbI 310POBbS M IMOIMOHAIBHOIO 0J1ar0NOJTyYHA:

[] oco3HaHME IIEHHOCTH Oe30macHoro oOpasa >KM3HHM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOr0 TMOBEACHHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

[J chopMHUpPOBAaHHOCTH HaBbIKa pe(IeKCUH, MPU3HAHKE CBOETO IMpaBa Ha OMIMOKY M TaKOTro
e IpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

[] akTUBHOE y4acTHe B PEUICHUM MPaKTUUYECKHUX 3ajau (B paMKax ceMbH, 00pa3oBaTeIbHOM
OpraHu3all, TOpoJa, Kpas) TEXHOJOTMYECKOM U COLUUAIbHOM HANpaBIEHHOCTH,
TpeOYIOMHX B TOM YHCIIC U (PU3NIECKUX 3HAHUA,

[J “HTEpeC K MPaKTUYECKOMY M3yUeHHIO Mpodeccuii, CBI3aHHbBIX ¢ (PU3UKOM;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

(] opueHTanusi Ha TpPUMEHEHHE (U3NYESCKUX 3HAHWUU JJIs pelIeHus 3a1a4 B 001acTh
OKpY’Kalollled Cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB M OLIEHKHM WX BO3MOKHBIX MOCIIEICTBUN
JUTSL OKpYKaloIlEen Cpeibl;

[J oco3HaHMe III0OATBHOTO XapaKTepa AKOJIOTHUECKUX MPOOIeM U MyTel UX peleHus;

8) ajanTannu K N3MEHSAIIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

[J moTpeOHOCTH, BO B3aMMOJCHCTBHM MpPH BBIIOJHEHUU WCCIEAOBAHUNA U TPOEKTOB
(bu3MUECKOi HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

(] MOBBILIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIEATEIbHOCTD;

(1 morpeOHOCTH B ()OPMUPOBAHMM HOBBIX 3HAHWM, B TOM 4YHcie (HOPMYIHPOBATH HJIEH,
MTOHSTHSI, TUTIOTE3HI O (PU3UUYECKUX OOBEKTAX U SIBICHUSX,

(] oco3nanue AeGHUIUTOB COOCTBEHHBIX 3HAHHMI U KOMIIETEHTHOCTEH B 00J1aCTH (DPU3UKH;



o [] IIAHUPOBAHHUEC CBOCTO PAa3BUTHA B HpI/IO6pCTCHI/II/I HOBBIX (I)I/I3I/I'-ICCKI/IX 3HaHI/If/’I;

o [] CTPEMJICHHUC AaHAIMU3UPOBATb W BbIIBIATH B3aUMOCBA3HW IHPUPOIDI, OGIJ.IGCTBa H
9KOHOMMHKH, B TOM YHUCJIC C UCIIOJIb30BAHHUEM (1)PI3H‘*I€CKI/IX 3HaHHI>'I;

e [] OIIEHKA CBOMX JICHCTBHM C yqéTOM BJIMAHHUA Ha OKPYXKaAroIYyr0 Cpeay, BO3MOKHBIX
IrI100aIbHBIX HOCJIC,I[CTBI/Iﬁ.

METANPEAMETHBLIE PE3YJIbTATHBI

B pesymbraTe oOcBOeHHMS mOporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpazoBanusi y oOydvaromierocss OyayT cGOpPMUpPOBaHbI MeTampeAMeTHbIE Pe3yJbTaThl,
BKJIIOYAIOINE II03HABATENIbHbIC YHHBEpCAJIbHBIC YueOHBIC JEHCTBHSA, KOMMYHHKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS
Ba3oBble jloruyeckue AeiicTBUs:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKN O0BEKTOB (SIBJICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMK, OCHOBAHUS IS 0000IICHHUS
Y CPaBHEHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUMS B PACCMAaTPUBAEMbIX (haKTax, JaHHBIX U
HaOJIOICHUSX, OTHOCSIIIUXCS K (PU3UUECKUM SBICHHSIM;

BBISIBJIATH NPHYMHHO--CJIECJCTBEHHBIC CBSI3M NPU W3Y4CHHU (PU3NYECKUX SIBICHUH U
nmponeccoB, JAcjaTb BbIBOJAbI € HCIHOJbB30BAHUCM ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABHUT'AaTh T'UIIOTE3bI O B3aUMOCBA3AX (1)I/IBI/I‘~ICCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpPATh CcHocoO pemieHus ydeOHOW (u3nueckodl 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHUs, BHIOOp HambOoliee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe nccienoBaTenLCKHe AeliCTBUA.

UCIIOJIB30BATh BOIIPOCHI KAK MUCCIIEI0BATEIbCKUI HHCTPYMEHT ITIO3HAHHUS,

IIPOBOJUTH IO CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXXHBINA
bu3nueckuil SKCIeprUMEHT, HeOOIbIIOE Hcciel0BaHne (PU3NUECKOTO SIBJICHMUS;
OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OpMAINIO, MOJYYEHHYIO B XOJ€
UCCIIEI0OBAHNS WIH DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  ()OpMYJIMpOBaTh OOOOIIEHHUS U  BBIBOABI IO  pe3yjibTaTaM
pOBEIEHHOTO HAOIIOACHUS, OTIBITA, UCCIIEI0OBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BuTHe (PU3NUECKUX MPOIECCOB, a TaKKe
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ undopmaumeii:

OPUMEHATh pa3jIMYHble METO/bl, HHCTPYMEHTBl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YUETOM IpeaIoKeHHOM yueOHO! (hu3nueckoi 3a1auu;
aHATM3WPOBATh, CUCTEMATH3MPOBATh M WHTEPIPETHPOBATH WHPOPMALIUIO PA3ITUIHBIX
BUIOB M (POPM TIPECTABICHHUS;

CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY TMpencTaBieHUs WHPOpMauu u
WIIIOCTPUPOBATh pEIIaeMble 3aaud HECIO0XKHBIMM CXE€MaMHM, JuarpaMMaMi, HHON
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMMyHuKaTHBHBIC YHHBepcaibHble yueOHbIe JeHCTBHUSA:



B Xozae OOCyXJIeHus y4eOHOro MmaTepuaia, pe3yiabTaToB JabopaTOpHBIX padoT u
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMON TEMbI U BBICKA3bIBATh HJICH,
HalleJICHHbIE Ha PELICHUE 3aaul U MOAepKaHue 01aroKenaTeIbHOCTH OOLCHNUS;
CONOCTABIATH CBOM CYXJACHHS C CYXKACHHSIMH JpYrUX YYacTHHKOB JHAajora,
OOHapYy>KUBATh Pa3IMYKME U CXOJICTBO MO3ULINH;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTAX;

NyOJMYHO  TPENCTABIATH  PE3yAbTAaThl  BBINOJHEHHOTO  (PM3MYECKOTO  OIbITa
(9KCIIeprMeHTa, UCCIIeIOBaHMUs, TIPOCKTA);

NOHUMAaTh M MCHOJB30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAMBUAYAJIbHOH pabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckor mpoOIeMsl;

NPUHUMATh LEIU COBMECTHOHW MEATENBHOCTH, OpPraHWU30BBIBATH JEHCTBUS IO €&
JOCTHXKEHUIO: PACIpesesIiTh POJIH, 00CYXKIaTh MPOIECCH U PE3yIbTaThl COBMECTHOU
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATH CBOIO 4acTh Pa0OTHI, JOCTHTash KAa4eCTBEHHOTO pe3yJbTaTra MO CBOEMY
HAIpaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMU KOMaHIbl;
OLICHMBATh KAueCTBO CBOETO BKJI3JAa B OOMMUI TNPOAYKT IO KPUTEPUSM,
CaMOCTOATENFHO CPOPMYTHMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSL.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe T1eiiCTBHUS
Camoopranusauus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIIeHUS
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBATLCS B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
NPUHATHE PELICHUsS B TPYIIE, IPUHATHE PEIIeHUI rpymnmnoil);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3anadd WU IJIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUaHThI PEIIEHUM;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’IL, AMOLMOHANbHBIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJUIaraTh IUIaH €€ N3MEHEHHUS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAESITEeIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBLHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS (HPU3UYECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTyallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3Y/bTAaTa LEIH U YCIOBUIM;

CTaBUTh ce0s1 Ha MECTO JAPYroro YejoBeKa B XOJ€ CIopa WM JAUCKYCCUU Ha Hay4HYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (GHU3UYECKUX 3aJady WiId B
YTBEPKACHUAX Ha HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOTO.

MNPEJIMETHBIE PE3YJIBTATHI
K xoniy oOyuenus B 7 KJjacce NpeiIMETHBIE pe3ybTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHM:



UCMOJIb30BaTh TOHATHS: (U3MUECKHE M XUMHYECKHE SBICHHs, HaOIIOCHNUE,
9KCHEPUMEHT, MOJEIb, TUIIOTE3a, SIUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, ra3000pa3Hoe), MEXaHHUYECKOE
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TPaeKTOpHs,
paBHOAEHCTBYIOIast cuia, aedopmanus (ynpyras, IUIacTHYEcKasl), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasnnyath sBieHus (Iuddy3us, TEII0BOE IBUKEHHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBhIO BpallleHUs, Iepelada JaBJICHHUS TBEPIAbIMU
TEJIaMU, KUAKOCTSIMH M ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IIJIAaBaHKUE Tell, TPEBPALLICHUS
MEXaHUYECKOM SHEpIrun) 10 OMUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBJICHUH B OKPY)KAIOILEM MHpE, B
TOM 4yMcie (u3nyeckue sBICHHUS B MPUPOJE: MPUMEPHl JABWKEHHS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHCTBUE CUIBI TPEHMS B IPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOTro JaBICHHS Ha JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM NEPEeBOJUTH MPAKTUUECKYIO 33Jauyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IpU3HAKN) (PU3MUECKUX SBICHUM;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3MUECKUE SBICHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyTh, CKOPOCThb, CPEIHS
CKOpPOCTb, CWJIA YIPYTrOCTH, CHJa TSDKECTH, BEC Tella, CUjla TPEHUs, JaBICHUE
(TBEpmoro Tema, KWAKOCTH, ra3a), BHITAJIKMBAIOIIAs CWJIa, MEXaHH4eckas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(DQUIMEHT MOJe3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHs), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKUI CMBICI MCTIONb3yEMbIX BEJIMUUH, UX 0003HAYEHUS U €INHULIBI
(bu3nYeCKUX BEIMYUH, HAXOAWUTh (POpPMYyIbI, CBA3BIBAIOLIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TIpadUKH H3YUYEHHBIX 3aBHUCUMOCTEH
(U3UUECKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Tel, (hU3MUYECKUE SBIEHUS M TPOLECCHl, HCIONb3YS
npaBujia CJIOXKEeHUs CUi (BIOJIb OJHOW TpsiMOif), 3akoH ['yka, 3akoHn Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOH HSHEpruu, IpH OTOM JaBaTb CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MaTEMaTHYECKOE BBIPaKEHUE;

OOBSICHATh (PU3UYECKUE SIBIICHHS, MPOIECChl M CBOMCTBAa Tel, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABJIATh NPUYUHHO-
-CJIE/ICTBEHHBIE CBSI3HM, CTPOUTh OOBSCHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOM Ha
1-2 wu3yuyeHHBIX CBOiicTBa (U3MYECKUX SBICHHUHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacu€THble 3adauyud B 1—2 [EHCTBUSA, HCIOJB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBaloIlMEe (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (PM3NYECKUE BEIWYMHBI B (OPMYINBI U
IPOBOJIUTH PAacy€Thl, HAXOAUTh CIIPABOYHBIC JAHHbIC, HEOOXOAUMBIE AJIS PEIICHUS
3ajjay, OLIEHUBATh PEAINCTUYHOCTD MOTYYEHHON (PU3NYECKOM BETMUNHBI;
pacrio3HaBaTh NpOOJEMbl, KOTOpPblE MOXXHO pELIMTh IMpU MOMOIIM (PU3HUECKUX
METOJI0B, B OIMCAHMM MCCIEAOBAHUSA BBIICIATh IIPOBEPSIEMOE IPEANIOIOKCHHUE



(rumore3y), paszauyaTb M HMHTEPIPETUPOBATh IOJTYYEHHBIH peE3yibTaT, HAXOIUTh
OLIMOKH B XOJI€ OTIBITA, IEIaTh BBIBOJBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSEMbIE MPEANOIOKEHUs, COOUpaTh YCTaHOBKY U3
IPEJI0KEHHOI0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH TPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00béMa, CUiIbl U
TEMIIepaTypbl C UCIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX NMPUOOPOB, 3aIHCHIBATH
IIOKa3aHUs IpUOOPOB € Y4ETOM 3aJJaHHOM a0COIIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIOJIb30BaHUEM MPSAMBIX NU3MEPEHUH (3aBUCMMOCTH ITyTH PaBHOMEPHO JBHXKYILErOCs
T€Na OT BPEMEHU JIBUKEHMS Tella, CUJIbI TPEHUSl CKOJIBKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAIu
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YIJIMHEHUS NPYXKHUHBI, BBITAIKHBAIOIEH
CWIBl OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO IOTPYKEHO TeJo,
YCIIOBHU TIJIaBaHWS TN, YCIOBHH pPaBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cienys MpeUIoKeHHOMY IUIaHy, (PUKCHPOBaTh Pe3ysbTaThl MOTY4E€HHOU
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTU W TBEPAOrOo Tela, CWJIA TPEHUS CKOJNBXKEHHS, JaBJI€HHE BO3/yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOLIas Ha MOTPYKEHHOE B KHUIKOCTb TEJO,
KO3(PUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHW3MOB), CIenys MpeaoKEHHON
MHCTPYKIMU: IIPU BBIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAUE€HUE NCKOMOM BEIMYNHBI,

coOnrofarh TMpaBuia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEeM;

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETP, phbluar, NOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOM Ha MX ONMCaHUA (B TOM YHCIE: MOAIIMIHHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCHOJB3Ysl 3HaHHUS O CBOMCTBaX (PU3WYECKUX SBICHMA M HEOOXOIUMbIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ OpuOoOpaMu M TEXHUYECKUMH YCTPOMCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYKalollleil cpese;

OCYILLECTBIIAATh OTOOP HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBHU C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CpPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIMIO, KOTOPAs SBJISAETCS MPOTHBOPEUMBON
WA MOXET OBITh HEJJOCTOBEPHOM;



UCTIOJIb30BaTh MIPU BHITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
bu3znyecKkoro cojaep)KaHus, CIPAaBOYHbIE MaTepualibl, pecypchl ceTtu HHTepHer,
BJIAJCTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpPMALUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIC M YCTHBIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(popMarmu (HrU3n4ecKoro coaepkaHusi, B TOM YHCIIE MyOJIMYHO JIeNaTh
KpaTKue COOOIICHHSI O pe3yibTaTax MPOEKTOB WM Y4eOHBIX HCCIIEeI0OBAaHUI, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh HW3YYCHHBI TMOHATUHHBIA ammapar Kypca (QU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEH;

IIPU BBIIIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIEIOBAHUM paclpenessTh 00S3aHHOCTH B
IpyNIE B COOTBETCTBUU C IIOCTABJIEHHBIMU 331a4aMU, CJIEAUTDH 3a BBIIIOJIHEHHUEM IUIaHA
JeICTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb T'PYIIIBL,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAs MHEHUE OKPYKAIOLIUX.

K KOHLILY O6y‘I€HI/I${ B 8 KJjacce OpeAMETHBIC PE3YyJIbTAThI HaA 0azoBOM YPOBHE OOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

UCIOJIb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUXKEHHE aTOMOB U
MOJICKYJI, arperatHble COCTOSIHHS BEUIECTBA, KPHCTAIMUECKHE M aMOp(dHBIC Tela,
HACBIIIEHHBI U HEHACBILICHHBIN Map, BIaKHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSA
SHEprus, TeIJIOBOI JBUTATEIb, SJIEMEHTAPHBIN IEKTPUUECKUI 3apsi, JIEKTPUUECKOe
10Jie, MPOBOJHUKU U JUAIEKTPUKH, TMOCTOSIHHBINA 3JIEKTPUYECKUH TOK, MarHUTHOE
HoJIe;

pa3nnyath siBIEHHUsS (TEIUIOBOE pacIIMpeHue W CXkaTue, Tersonepenayda, TEIioBoe
paBHOBECHE, CMauMBaHHE, KallWUIApHbIE SBJICHMS, UCHApEeHue, KOHJEHCcallus,
IUIABJIEHUE,  KpUcCTauM3auus  (OTBEpAEBAHME),  KHUIIEHHME,  TeIuIonepeaada
(TEerIONpPOBOJHOCTb, KOHBEKILIMS, W3Iy4YEHHE), DJICKTPU3aLUs Tes, B3aUMOJAEHCTBHE
3apsA0B, AEMCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuToB, JAEWCTBHE MAarHUTHOIO IOJII Ha MPOBOAHHK C TOKOM, AJIEKTPOMAarHUTHAas
UHAYKIMUSA) IO ONHCAHUI0 HX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOLIEM MHpE, B
TOM 4ucie (U3NYECKHe SBICHUS B IPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE SIBJIGHUST B MPUPOAE, KpHUCTaulbl B mpupone, uznydenue CounHia,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
AIIEKTPUYECKHE SIBIEHUS B aTMocdepe, OSIEKTPUUYECTBO IKUBBIX OpPraHHU3MOB,
MarHuTHOE mosie 3emild, Jpel( MOII0COB, pOJib MAarHUTHOTO MOJS JUIS KU3HM Ha
3emJie, ONSIPHOE CHUSHUE, MIPU ATOM IEPEBOJUTH MPAKTUYECKYIO 337auy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (MPU3HAKHU) (PU3UUECKUX SBIICHUM;

OTMCHIBATh U3yYEHHbIE CBOMCTBA T€N U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NYECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJIUYECTBO TEIJIOTHI, YyHeiIbHas
TEINIOEMKOCTh ~ BEILECTBa, YyJAeJdbHAas TeIUIOTa IUIABJIEHUS, YJelbHas Telora
napooOpa3zoBaHus, yAEIbHAs TEIUIOTa CrOPaHUs TOIUIMBA, KOA(PQUIMEHT MOJE3HOTO
JeMCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO31yXa, DJIEKTPUYECKUN
3apsil, CHJa TOKa, OHIIEKTPUUYECKOE HANpPSDKEHUE, CONPOTUBIIEHUE IPOBOJHUKA,
yIlelbHOE CONMPOTHBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTD 3JEKTPUUYECKOTO TOKA), IIPH
ONKCAaHUM TMPABUIBHO TPAKTOBATH (U3NUYECKUN CMBICI HCIOIb3YyEeMbIX BEIUYHUH,
0003HaueHMs M €IUHUIBI GU3NYECKUX BEJINYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILUE



JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH TIpapuku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYecKHe SBJICHHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIE€ TIOJIO)KEHUSI MOJICKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHHS BEIlECTBA,
IOPUHLIMIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH J[xoyms—JleHia, 3akoH COXpaHEHHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alHCHIBATH €T0
MaTEeMaTUYeCKOEe BHIPAXKECHHUE;

OOBSCHATh (PU3MYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE MU B KOHTEKCTE
cuTyaruin MPaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3HUECKUX SBICHUH, PU3NUECKUX 3aKOHOB U
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adadyud B 2-3 JEWUCTBUSA, HCIONB3YSA 3aKOHBI U (OPMYIIBL,
CBs3bIBAIONIME (DU3MYECKHE BEIMYUHBI: HA OCHOBE aHAM3a YCJIOBHS 3ajadd
3alUCBHIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JIAHHBIX JUIsI PEHICHUS 3aauH,
BBIOUpATh 3aKOHBI 1 (OPMYITBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CPaBHHBATh MMOJYYCHHOE 3HAYCHHE (PU3HUECKOIN BEIMYMHBI C H3BECTHBIMH JAHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METO/IOB,  HCIOJIb3ysd  OINKMCAHUE  HWCCJICJOBAaHMS,  BBIICIATH  IPOBEPAEMOE
MIPEANOIOKEHHE, OIEHUBATh MPABUIBHOCTh MOPSAJIKA TPOBEICHUS] HCCIEIOBAHUS,
JienaTh BBIBOJIBI;

MIPOBOJIUTH OMBITHI 1O HAOIIOJAEHUIO (U3UYECKUX SIBICHUN WU (PU3UYECKUX CBOMNCTB
Ten (KamwUIspHbIE SBIIEHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JTYyUYEHUU OT LIBETA
W3NIydaronie  (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKHJAKOCTH W IUIOMIAJd €€ TOBEPXHOCTH, OJJIEKTpHU3AIlUs Tel W
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHuTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHWUTa, CBOMCTBA JJIEKTPOIBUTATEIS
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh MPOBEPSEMBIE TPEIINOIOKEHUsI, COOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpYydOBaHMS, OMNHCHIBATH XOJA OMNbITA U
(dbopMyITHUpOBaTh BHIBOIBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUsI TEMIIEPATypbl, OTHOCUTEIBLHON BIAXKHOCTH BO3]yXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJNB30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GU3MYECKUX BEJIWYMH, CPaBHUBATH PE3yJbTAaThl H3MEPEHUN C Yy4ETOM 3aJlaHHON
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DPU3UYECKON BEIMYUHBI OT JAPYTOH C
WCITOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCHUMOCTH COMPOTHBJICHUS MPOBOJAHUKA OT
€ro JIJIMHBI, TUIOUIaJAN MOMEPEYHOTO CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSIXKEHUSI HA TPOBOIHUKE,
HCCIIEIOBAaHKUE TOCIIEIOBATEIbHOTO W MapajUIeIbHOTO COEIWHEHUN MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBaHUE, COOMPATh YCTAaHOBKY U BBHIMOJHATH U3MEpPEHUs, CIeays
MPEJIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YNIbTATHI MOJYICHHON 3aBUCUMOCTU B BUJE
TaONIUI ¥ TpauKOB, IETaTh BEIBOJBI 110 PE3yIbTaTaM HUCCIICIOBAHMUS;



® [POBOJUTH KOCBEHHBIC M3MEPEHMS (U3NUYECKUX BEIMUYMH (yIAENbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJHUKA, pab0Ta U MOLIHOCTh JEKTPUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
NPEIOKEHHON HHCTPYKIMH, U BBIYUCIISTh 3HAYCHUE BEITUUNHBL;

e coOmonaTh TMpaBWia TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

® XapakTepu3OBaTh MPUHIUMBI JEHCTBUA W3YyYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOpPOW HAa MX OMHUCAHUSA (B TOM YHUCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUUK 3IIEKTPHUUECKON
SHEpPruH, SIIEKTPOOCBETUTENbHBIE NPUOOPBI, HArpeBaTelIbHbIE AJIEKTPONPUOOPHI
(mpuMepBl), SJCKTPUYECKUE MPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb
MIOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBaX (DM3MYECKUX SIBICHUH U
HE00X01uMble (PU3NUECKHEe 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABHUraTellb BHYTPEHHETO CTOpPAHMS, DJIEKTPOCKOI, PEOCTaT), COCTABIISATH
CXEMBI DJIEKTPUUYECKHUX IIETIeH C TOCIIEOBATEILHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3jnyasi yCJIOBHbIE 0003HAYECHHUs JIEMEHTOB 3JIEKTPUUECKUX LIETeH;

® [PUBOAWTH TPHUMEPHl (HAXOAWTH HHMOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUSl (PU3MUYECKUX 3HAHUHA B IOBCEJHEBHOW JKM3HM s oOecredyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpOiCTBaMu,
COXpaHEHHsI 3JIOpOBbSI M COONIOJIEHUS HOPM DKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKaroIlei cpese;

® OCYIIECTBIIATh IMOWCK HWHPOpManuu (U3NIEecKoro cojnepxanus B VHTepHeTe, Ha
OCHOBE WMEIOIINXCS 3HAHUH M TyTEM CpaBHEHUS JONOJIHHUTEIBHBIX HCTOYHHUKOB
BBIJICJIATE MH(QOPMALIMIO, KOTOpas SBISETCS NPOTUBOPEUMBOM HIM MOXKET OBITh
HEJIOCTOBEPHON;

® UCMOJb30BAThH MPU BBHINOJIHEHNUH YUEOHBIX 3aJJaHUN HAayYHO--TIONYJISIPHYIO JIUTEPATyPy
(GU3MUECKOro cojep)kaHus, CIOpaBOYHBbIE MaTepHuaibl, pecypchl cetu HMHTepHer,
BJIAJETh NMpHEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHHMs WHPOpPMALUU W3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3JaBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001as
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UYECKOTO COJAEP)KaHUsS, B TOM YHUCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl  MPOEKTHOM MM  HMCCIEI0BATENbCKOM
JeSITETbHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIB30BaTh W3YUEHHBIN TOHSATHIHBIN ammapar
Kypca (pHU3UKH, COPOBOXKIATh BRICTYIUICHHUE MTPE3CHTAIHCH;

® [IpU BHINOJHEHHH Y4YEOHBIX TPOEKTOB M WCCIECNOBAHUN (U3UUIECKUAX MPOIECCOB
pacrpenenaTe 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABJICHHBIMU 33a4aMH,
CJIEIUTh 32 BBIIOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHUBaTh COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPaUBATh
KOMMYHHKaTHUBHOE B3aMMOJEHCTBHE, IPOSIBIISASL TOTOBHOCTh pa3pelaTh KOHMDIUKTHI.

K xoHny oOyueHus B 9 kJjacce mpeiMeTHbIE pe3ysbTaThl HA GA30BOM YPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

® UCMOJb30BATh IIOHATHS: CHUCTEMa OTCYETa, MaTepuajbHas TOYKA, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHHMUECKOTO JBMKEHUS, nedopmanus (ynpyras, miactTudeckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh M MEPerpy3Kd, LEHTP



TSKECTH, a0COJIOTHO TBEPIOE TEJIO, LEHTP TAKECTH TBEPAOrO Tela, PaBHOBECHE,
MEXaHWYeCKue KonebaHus ¢ BOJHBI, 3BYK, HWHOQPa3BYK H  yJIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JTAJIbHO30PKOCTh, CIEKTPbl HUCIIyCKaHWsl M IOIVIOIIEeHUus, anbda-, Oera- U ramma-
U3JIy4€HUs1, U30TOIBL, SITICPHAs DHEPreTHKA,

pasinyarh sBJI€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSAMOJIMHEHHOE JIBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaICHUE T, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTHM, B3aUMOJEHCTBUE TeJl, PEAKTUBHOE JBUXKECHHUE,
KosieOaTeNnbHOE JBM)KEHUE (3aTyXalolUMe U BBIHYKAECHHBbIE KOJEOaHUs), PE30HAHC,
BOJIHOBOE€  JBW)KCHHE, OTPAXEHUE 3BYKa, MPSAMOJIMHEHHOE PACIPOCTPAHECHHE,
OTpaXEHUE U IIPEIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX II[BETOB, AMCIIEPCUSI CBETA,
€CTEeCTBEHHAsl pPaJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHUYATOrO CHEKTpa H3Iy4EHUs)
[I0 ONHCAaHUIO UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOLIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKaroleM MHpe (B
TOM 4Hclie (U3NYECKHUE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBBI, JABIKCHHUE IIJIAHET
ConHeyHOU cuCcTeMBl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTUE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMUYECKHE BOJIHBI, LIYHAMH, 3XO, LBETa TEll,
ONTUYECKHE  SBJICHUS B  IMpUpPOJAE, OUOJOTrMYecKoe  JeicTBUE  BUAMMOIO,
yIBTPAPHUOIECTOBOTO M PEHTTEHOBCKOTO H3JIYUCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
(GOoH, KOCMHMYECKHME JIy4d, paAHMOAKTUBHOE MW3JIy4€HUE TMPUPOIHBIX MHUHEPAJIOB,
JENCTBUE PaZlMOaKTUBHBIX U3IYyYEHUH Ha OpPraHU3M 4eJOBeKa), IIPU 3TOM MEPEBOINUTH
NPaKTUYECKYIO 3aJady B y4eOHYIO, BBIJICNISATh CYLIECTBEHHBIE CBOMCTBA (IPU3HAKM)
(bu3NYECKUX SIBICHUM;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3NUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CpPEIHSsSE U MTHOBEHHAs CKOPOCTb Tella IPU HEPABHOMEPHOM JABM)KEHUH,
YCKOpEHUE, MepeMellleHne, MyTh, YIJIoBas CKOPOCTb, CUJIa TPEHUS, CUJIa YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC Tesa, UMIYJIbC Tela, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHIHANIbHAS SHEPTUS CKAaTOM MPYKUHbI, KHHETUYECKast
SHEprus, MOoJIHAs MeXaHWuYecKas SHEeprus, Mepuoj M 4YacToTa KojieOaHWM, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MTOKA3aTelb NPEIOMIICHUS
Cpefbl), IPH ONHCAaHUM TNPABHIBHO TPAKTOBAaTh (PU3MYECKHH CMBICT HCHOJIb3yEeMBIX
BEJIMYMH, O0O3HAu€HUs M EIUHUIBl (PU3NYECKUX BEIMYMH, HAXOIUTH (QOPMYJIBL,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYIO0 BEJIUYMHY C JPYTUMH BEJIMYWHAMHU, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3NUECKHE SBJICHUS U MPOLECCHl, UCIOIb3YS 3aKOH
COXpaHEHMsI DHEPIMH, 3aKOH BCEMHUPHOI'O TATOTEHHUS, NMPUHLUI CYNEPHO3ULUHN CHII,
IIPUHLINAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaXCHUS W IIPEIIOMIICHUS CBETA, 3aKOHBl COXPAaHEHHUS 3apslioBOTO U
MacCOBOIO 4YHCENI TpPU SANEPHBIX PEAaKUMAX, IpPU OTOM [aBaThb CIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MAaTEMATUYECKOE BHIPAKCHHE;

OOBSCHATh (PU3MUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull  IPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUYHUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOil Ha 2—



3 W3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

peliaTth pacyéTHbIC 3aa4u (OMHUPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCTIONb3YA
3aKOHBI U (POPMYIIBI, CBSI3bIBAalONIME (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIIN3a
yCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIONIME WU
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI MU (POPMYJbI, HEOOXOJUMBIE I PEIICHUs,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTH TIOJIYYEHHOTO 3HAYCHUS
(U3HYECKON BETMIMHBL;

pacrio3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO pPEUINTh TNPH MOMOIIM (PU3HYECKHX
METOMOB,  MCIIONB3ysS  OMHMCAaHHE  HWCCICAOBAHMS,  BBIACIATH  IPOBEPSEMOE
MPEIOJIOKEHNEe, OLIEHUBATh MPAaBUWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEIOBaHUSA,
JIeJIaTh BBIBOJIbI, MHTEPIPETHPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIBITOB;

MIPOBOJMTDH OMBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOHCTB
Ten (M3ydeHue BTOporo 3akoHa HploTOHA, 3aKOHA COXPAaHEHUS YHEPTUH, 3aBUCHMOCTh
nepuo/ia KojiebaHuil MPyKMHHOTO MAasITHUKA OT MAacChl rpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTYAbI MAJIBIX KOJIeOaHHH, MPSMOIMHEHHOE PacIipOCTpaHEHHE
CBETa, paslio’KeHHE Oelloro cBeTa B CIEKTp, U3YyUYEeHHE CBOMCTB H300pakeHHUsS B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHsI MpeaMeTra B coOuparomie IuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUS): CaMOCTOSITEIHHO
coOMpaTh YCTaHOBKY M3 U30BITOUHOTO HabOpa 000PYAOBaHUS, OIMCHIBATH X0 ONbBITA U
€ro pe3yibTaThl, JOPMYTUPOBATH BHIBOIBI,

NPOBOJUTHh TP HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHWH, OINpenenss cpenHee
3HaYeHHe H3MepseMoi BeNWYMHBI ((OKYCHOE paccTOsSHHMEe COOUpAIOLIeN JIMH3bI),
000CHOBBIBAThH BHIOOp criocoba u3mepeHus (M3MEpUTEILHOTO MPUOOpPa);

MPOBOANTH HCCIIEIOBaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH C HUCIOJIb30BAHUEM
NPSIMBIX  M3MEPEHUH  (3aBHCHMOCTH IIYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JIBIDKEHUM 0€3 HadalbHOH CKOpOCTH, Tepuoja KoJeOaHWHd MaTeMaTHdecKoro
MasiTHUKa OT JUTMHBI HUTH, 3aBUCHUMOCTH yIjla OTPaXEHHsI CBETa OT yrjia MaJeHUus U
yria IpeloMIIeHUsl OT yria MaJieHus): TJIaHUPOBATh UCCIIEOBAHHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHPOBATH pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
(Gu3NUeCKUX BEIHYMH B BHJE TAOIUI] U rpadHKOB, IelaTh BBIBOIBI IO Pe3ybTaTaM
UCCIICJIOBAHHUS,

MIPOBOJINTh KOCBEHHBIE W3MEPCHHS (U3MYSCKUX BEIHUYWH (CpeaHSst CKOPOCTh |
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYKHUHBI, KOXPPUIIMEHT TPEHUS CKOIBXKEHHS, MEXaHWYecKas pabora u
MOIITHOCTh, YacTOTa M TEpPHOA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass cuja coOWparomed JIMH3bI, pPaTuOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY W BBHITIONHSTH
U3MEpEHUs, CIenys MPEeAJIOKCHHON MHCTPYKIIMM, BBHIYUCIATh 3HAUCHHUE BEIWYMHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
W3MEPEHHI;

coOmoaTh TpaBWiIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
0o0opyIoBaHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3MUYECKUX MOJENeHl: MarepuaibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEYHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
TUTAHEeTapHasi MOZEIb aTOMa, HYKJIOHHAsI MOZIENTb AaTOMHOTO SIIpa;



® XapaKTepu3OBaTh MPUHIUMBI JEHCTBUA U3YyYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OOPOH HA UX OMMCAHUS (B TOM YUCIIE: CHUAOMETP, AATYUKH I1OJIOKEHUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JIO0T, OUKH, TIEPUCKOII, (poTOanmapaT, ONTUIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, J03UMETp, KaMepa BuiabcoHa), ucnosb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® CIIOJIB30BAaTh CXEMbl M CXEMAaTHYHbBIE PUCYHKU HM3YYEHHBIX TEXHHUYECKHX YCTPOWCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTUYECKUX IMPOLIECCOB MPH PEHIEHUU y4eOHO--
IPAaKTUYECKUX 3aJ]ay, ONTUYECKUE CXEMBbI JJIS IOCTPOCHUS M300pa)KeHUH B IJIOCKOM
3epKajie u coouparorei JIMH3e;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(POpPMALMIO O MpUMEpax) MPAKTUYECKOIO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HM s OOecredeHus
0e30MacHOCTH NIpU OOpalleHHMH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsi M COONIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEACHUS B
OKpYXKarollen cpene;

® OCYILECTBJIATh IOMCK HHpOpMauuu (uznyeckoro coxepxkanuss B HMHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoc, HAXOOUTh IIYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TIOJNYYEHHOW WH(GOpMAIMM HAa OCHOBE HWMEIOMIMXCS 3HAHUH W
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB;

® CIIOJIb30BATh IPHU BBIOJIHEHNUN YUYE€OHBIX 3aJlaHUN HAyYHO--TIOMYJISIPHYIO JIMTEPATYPY
(GU3MYEeCKOro Ccojep)KaHus, CIOpaBOYHble MaTepHuaibl, pecypcbl cetu HHTrepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOPMALUU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYTyIO;

e C03/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHbBIE COOOIIEHHSI Ha OCHOBE MH(pOpMaIUU
U3 HECKOJbKHX HCTOYHUKOB (PU3MUECKOrO COAEpKAHUS, MYOJUYHO MPEACTaBIAThH
pe3ynbTaThl MPOEKTHOM WM MCCIEI0BAaTENbCKONW NEATEIbHOCTH, IIPH 3TOM IPaMOTHO
UCIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA amnmapar u3ydyaemoro pasjena (U3UKH U
COIIPOBOKIATh BBICTYIUIEHHE MpPE3CHTAlMed ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpHH
CBEPCTHHKOB.

®OPMUPYEMBIE KOMIIETEHIIUHA.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JAEATEIbHOCTb, ONPEIENIATh METO/IbI U CIIOCOOBI
BBITNIOJTHEHUSI TPOPECCUOHANBHBIX 3a/1a4, OIIEHUBAaTh UX 3(PPEKTUBHOCTh U KaueCTBO.

OK 3. Pemartb HpO6JIeMBI, OIICHUBATHb PUCKU U IPUHUMATh PCIICHUA B HCCTAHAAPTHBIX
CUTyallusiX.

OK 4. Ocy1iecTBiATh MOUCK, aHATHU3 U OLIEHKY HH(pOpMAIMK, HEOOXOIUMOH JIJIsl TOCTAaHOBKH U
peleHus npopecCHOHANBHBIX 3a/]1a4, MPO(PECCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK 6. PaboTarp B KOJUIEKTUBE U KOMaH 1€, 3 (HEKTUBHO 00IIATHCS C KOJIEraMH, PYKOBOJCTBOM.

OK 8. CamocTosiTeIbHO ONPEACIATh 3aa491 MPOoGEeCCHOHATBHOTO M JIMYHOCTHOTO Pa3BUTHS,
3aHUMAaThCA CaM006pa3OBaHI/ICM, OCO3HAaHHO ITJIaHUPOBATH MMOBLIIICHUC KBaJII/I(bI/IKaLII/II/I.



OK 10. Ucnonb30BaTh TMYHOCTHBIE, METAITPEAMETHBIE, PEIMETHBIE PE3YJIHTAThl OCBOCHUS
OCHOBHOHM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus B
npodecCHOHATBHOMN 1eATETbHOCTH.

OK 12. ITposiBIATh TpakJaHCKO-NIATPUOTUYECKYIO MO3ULINI0, IEMOHCTPUPOBATh OCO3HAHHOE
MOBCACHNUEC HA OCHOBC TPpAaAULIUMOHHBIX 06H.I€‘-I€HOBC‘ICCKI/IX HCHHOCTCﬁ, NPUMCHATH CTaHAAPThI
AHTUKOPPYILIUOHHOIO IOBEACHUS.

1K 2.8. BiraneTs KylIbTypoil yCTHOM M MUCbMEHHOM peyuu, Mpo(ecCHOHANBHON TEPMUHOIOTHEH.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
(undposbie)
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Konrposbubie IIpakTuyeckue
Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa

11 ®dusnka — HayKa 0 IPUPOe 1 bubmmoreia LIOK
' e PHPOA https://m.edsoo.ru/7f416194
1.2 ®dusnvecKue BeTUIHHBI 1 bubmorexa LIOK
' https://m.edso0.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIH METO/I TO3HAHUS 1 bubmorexa LIOK
' i A https://m.edso0.ru/7f416194
Hroro o pasneny 3
Camocmosmenvras paboma (pewenue 3aday, paboma ¢ 1
06pabomkoll meopemuiecko2o mamepuana u op)
Pa3nes 2. [leppoHavyabHbIe CBEIeHUSI O CTPOEHHUH BellecTBa
51 CTpoerie B Ba 1 bubmuorexa [JOK
' POCHIE BEHLEe https://m.edsoo.ru/7f416194
59 JIBi>KeHue U B3aUMOICCTBUE YaCTHUII 1 bubnuotexa [JOK
' BEIIECTBA https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
2.3 A 1
TPETATHRIE COCTONHI Befmectsa https://m.edsoo.ru/7f416194
Hroro 1o pasneny 3
Camocmosmenvras paboma (pewenue 3aday, paboma c 1

00pabomKoll meopemuiecko2o mamepuana u op)



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

3.1 MexaHHUYeCKOE IBUKCHUC 1 bubmmorexa LIOK
: XaHUY BIDKCHU
A https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 Mrepuits, Macca, MIOTHOCTS 2 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.3 Cwia. B 8
. DIt e https://m.edsoo.ru/7f416194
Htoro no pazneny 11
Camocmosmenvras paboma (pewenue 3a0ay, paboma c 4
00pabomxol meopemuuecko2o mamepuana u op)
Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB
41 Hasnenue. llepenaua naBneHus TBEPAbIMU 5 bubnnorexa [HOK
' TeJIAMH, )KUIKOCTAMH U Ta3aMu https://m.edso0.ru/7f416194
49 i —— oc 3 bubmuorexa [JOK
: BJICHHE JKUIKOCTH
& A https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
4.3 A 2
T™MOc(hepHOe aBIeHHe https://m.edsoo.ru/7f416194
44 JleiicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B 4 bubnnoreka [JOK
' HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 11
Camocmosmenvras paboma (pewenue 3a0ay, paboma c 4
00pabomkol meopemuueckoco mamepuaia u op)
Pa3nes 5. PaGora 1 MOIIHOCTB. DHeprus
bu6mmorexa [IOK
5.1 Pab 1
aboTa I MOHOCTH https://m.edsoo0.ru/7f416194
5.2 [TpocThie MexaHU3MBI 3 bubnnorexa [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

5.3 MexaHu4eckas He 3 1 bubamorexa IOK
: XaHUYECKasi SHEPTUs
P https://m.edso0.ru/7f416194
Hroro no pazneny 7
Camocmosmenvhas paboma (pewenue 3a0ay, paboma c | 5 l

0bpabomkotl meopemuiecko2o mamepuana u op)

[ToBTOpenue 1
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kourpoabnsie IIpakruueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CrtpoeHue U CBOWCTBA BEIIECTBA 2 bubmmorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK
1.2 T 10 1
CTVIOBBIC HPOLECEh! https://m.edsoo.ru/7f4181ce
Uroro no pazneny 12
Camocmosmenvras paboma (pewenue 3a0ay, paboma c 5
06pabomkoll meopemuiecko2o mamepuana u op)
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE Tella U 5 bubnnorexa [JOK
' HUX B3aUMOJIIENCTBHUE https://m.edsoo.ru/7f4181ce
bubnmnoreka HOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 15 1 htI/tIp::I;I/rTf.eI;S(]){).ru 17§4181.ce
bubmnoreka IIOK
2.3 M 4 1
ATHITTHBIC ABTICHIA https://m.edsoo.ru/7f4181ce
24 DneKTpoOMarHuTHasi MHAYKIIHS 2 bubmroreia LIOK
' P Sk https://m.edsoo.ru/7f4181ce
Hroro 1o pasuery 23
Camocmosmenvras paboma (pewenue 3aday, paboma c 7
00pabomkoll meopemuiecko2o mamepuana u op)



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Kourpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBarTejibHbIE
padoThI padoTshI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4ecKoe IBUKCHUE U CIIOCOOBI €T0 3 bubnunoreka LIOK
' OITHCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
1.2 B i 8 1
SAMOACHETBHE TEl https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHCHHS 2 buomiorexa LIOK
' P https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 13
Camocmosmenvras paboma (pewenue 3a0ay, paboma c 5
00pabomxol meopemuuecko2o mamepuana u op)
Pa3nen 2. Mexanuyeckne KoJje0aHUS U BOJTHBI
bubmmoteka IIOK
2.1 M 0 3
CATITTCCRIE KOTEDAHA https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 M .3 3 1
CRAHIACCIHE BOTHBL JBYK https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 6
Camocmosmenvras paboma (peweHue 3a0ay, paboma c 5

00pabomkol meopemuueckoco mamepuaia u op)

Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI

3.1 DIIeKTPOMarHuTHOE TOJIE U

2

but6mmoreka [IOK



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

SJICKTPOMArdMuTHBIC BOJIHBL

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

Uroro no pazgeny

Camocmosmenvras paboma (pewenue 3a0ay, paboma c
00pabomxoll meopemuuecko20 mamepuana u op)

Pa3gen 4. CBeToBbIe IBJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHUS CBETA Bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6

4.2 JIMH3BI ¥ OITHYECKHE TIPUOOPHI bubamorexa LIOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK

4.3 PaznoxeHue 6enoro cBera B CIIEKTP

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

Hroro no pazneny

Camocmosmenvrasn paboma (pewenue 3aday, paboma c
06pabomkoll meopemuuecko2o mamepuana u op)

Pa3nea 5. KpanroBble ABJIeHUSA

5.1 VcnyckaHue U MOTJIONIEHHE CBETA aTOMOM bu6muorexa LHOK
| o o o https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHne aTOMHOTO siIpa bubmmoreka LIOK
| ’ * https://m.edsoo.ru/7f41a4a6
b K
5.3 SInepHble peakuuu nomoreka 1O

Hroro no pasgeny

Camocmosmenvras paboma (peweHue 3a0ay, paboma c
00pabomkol meopemuueckoco mamepuaia u op)

Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb

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



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

[ToBTOpEeHUE 1 06001IEHNE COMEPKAHUS Kypca

bubnunoreka LIOK

61 ¢usuku 3a 7-9 knacc 1 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 1
3auer 1
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
Ne i/ Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie I[aTa oﬁpasosaTeanble
Bcero H3y4YeHHus
padoTbI padoThbI pecypcbl
1 ®du3rKka — HayKa O MPUPOJIE. 1
SIBneHns npupoabl
5 ®dusnueckue saBieHUsA. PU3NIECKHE 1
BEJIMYUHBI U X U3MEPECHUE
MeTtoapl Hay4HOTO ITO3HAHUS.
3 OHI/IC;[HI/IC £3qucxnx SIBJICHUH C 1 Bubmiorexa LIOK
. https://m.edsoo.ru/ff09f72a
MMOMOIIbIO MOJETICH
Ctpoenue BemiecTBa. OIBITHI,
4 IIOII()a?,I)IBaIOHII/Ie JIUCKPETHOE 1 bubmmoreia LIOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
5 JIBMIKeHHE YacTHIl BEIISCTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
ArperatHbie COCTOSIHUSI BEIIIECTBA.
Oco0eHHOCTH arperaTHbIX
6 cocTostHUH BoibI. OO00IICHHE 11O 1
pazneny «llepBoHauanbHbIe
CBEJICHUS O CTPOEHUHU BEILIECTBA»
MexaHudeckoe JBHXEHUE.
PaBHOMEpHOE U HEpaBHOMEPHOE Bumorexa LIOK
7 neuxenue. Ckopoctb. EquHUIb! 1

ckopocTH. Pacuet mytu u BpemeHu
JIBYDKEHUS

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a05c6

10

11

12

HNuepuns. Macca — mepa
uHepTHOCTH Te. [ImoTHOCTD
BenlecTBa. Pacyer maccel u 00bemMa
TeJa Mo ero MJIOTHOCTH.
JlaGopaTtopHnas pabota
«Onpenenenue MIOTHOCTH TBEPAOTO
Tena». Pemenue 3agaud no teme
"ITnoTHOCTH BemecTBa"

Cwita KaK XapakTepUCTHKA
B3aumoencTsus Ten. Cuiaa
ynpyroctu. 3akoH ['yka

JlaboparopHas pabota «3ydenue
3aBUCUMOCTH PACTSKCHHS
(medopmariun) Npy>KUHBI OT
MPUIIOKEHHON CHITB»

SIBnenne tarorenus. Cuma TSHKECTH.
CBs13b M@Ky CUJION TSKECTH U
Maccoil Tena. Bec tena. Pemenue
3aga4 no teMe "Cuia TsoxecTH'.
Cuna TsDKeCTH Ha IPYTHUX TUIaHeTax.
Du3nYeCKue XapaKTePUCTUKH
TJIaHEeT

N3mepenue cuit. Jlunamomerp. Bec
tena. HesecomocTs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al8cc

13

CloxxeHue AByX CHII,
HaIIPaBJIEHHBIX 10 OJJHON MPSMOM.
PaBHogxeiictByromas cuil. Pemenue
3a1a4 1o reme "PaBHozieliCTBYIOIIAS

"

CHUII

bubmuorexa [JOK
https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1a70

14

Cuna tpenus u e€ Buapl. TpeHue B
IIPUPOJIEC U TEXHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0alb9c

15

16

17

JlaboparopHnas pabota «3ydenue
3aBUCHUMOCTH CHUJIbI TPEHUS
CKOJIbXKEHUS OT CHJIbI JABJICHUS U
XapakTepa CONMPUKACAIOIINXCS
MOBEpXHOCTE». Pelienune 3amay no
temaMm: «Bec tenay, «['padudeckoe
nu3zo0paxenue cuimy, «CHUIbD,
«PaBHOJEHCTBYIOIIAS CUIT»

KonTtponpHast pabora o remam:
«MexaHH4YeCKOe IBHKCHHUEY,
«Macca, TUIOTHOCTBY, «Bec Tenay,
«['paduyeckoe n300paxeHue CUIN»,
«Cuibb»

Jasnenue. CriocoObl yMEHbILIEHUS U
YBEJIMYEHUS J1aBICHUs

bubmuoreka [JOK
https://m.edsoo.ru/ff0alcc8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

18

JlaBrerue ra3za. 3aBUCUMOCTD
JaBJIEHU ra3a oT 00bEMa,
temneparypsl. [lepemayua gaBneHus
TBép)II)IMI/I TCJIaMU, ) KUJKOCTAMU U
razamu. 3akoH Ilackais

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

19

JlaBlieHME B )KUJIKOCTH U Ta3e,
BBI3BAHHOE JEWCTBUEM CHIIBI
TsDKeCTH. Perrenne 3aga4d mo TeMe
«JlaBneHne B )KUIKOCTH H rase.
3akoH ITackais»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2718

20

Coo0mraronecs: CoCy/Ibl.
I'mppaBnnueckwnii npecc.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2970

Manomertpsl. IlopiiaeBoi
KUAKOCTHBIM HAacoC

21

ATtmochepa 3eMiIn U IPUIUHBL e
cyliecTBoBanus. Bec Bo3nyxa.
ATMochepHoe JaBlieHHe. 1
N3mepenue atmochepHOTro

napiieHus. OnsiT Toppuyesu.

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2b5a

22

3aBUCHUMOCTH aTMOC(EPHOTO

JIABJICHUS OT BBICOTHI HAaJl yPOBHEM

Mops. bapomerp-anepoun.

ATMmocdepHoe JaBlieHHe Ha 1
pa3INyYHbIX BbIcOTax. Pemenue

3a1a4 1o Teme " AtMochepHoe

nasiexue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

23

24

25

JlelicTBUE KUJIKOCTH U Ta3a HA
MOIPYKEHHOE B HUX TEJO.

ApxumenoBa cuna. Jlaboparopnas

pabota «OnpeneneHue 1
BBITAJIKUBAIOIIEH CUJIIBI,
JIEUCTBYIOLLEH HA TEJIO,
MOTPYKEHHOE B )KUIKOCThY
IInaBanue ten. Pemenue 3amay mo
temaMm: «lInaBanue cynos.
BosznyxomnaBanuey, «/laBnenue
TBEPABIX TEJ, )KUIAKOCTEH U ra30B»

KonTponbhas pabota no teme

((I[ElBJ'IeHI/IC TBCPABIX TCJI, 1
JKUJIKOCTEH U Ta30B)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

26

Mexannueckast pabota. MOIIHOCTb. 1

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3a96

EapHuner MontHOCTH

https://m.edsoo.ru/ff0a3f82

27

28

29

IIpocTeie Mexanu3Mbl. Peryar.
PaBHoBecue cui Ha peruare. Peruaru
B TEXHUKE, OBITY U IPUPOJIC.
JlaGopaTtopHnas pabota
«HccnenoBanue ycioBHit
paBHOBECHUS pbIUara

Pentenue 3amad mo teMe «Y CIIOBUSA
pPaBHOBECHUS pblUara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

30

KoaddunmenT nonesznoro neicTBus
mexanu3Mma. Jlaboparopnas pabora
«M3mepenne KIIJI HaknoHHON
TUIOCKOCTHY

31

32

33

Pemrenne 3agau mo treme "Pabora,
MortHocTh, KIT/1"

Mexannueckas YHEPrusl.
Kunernueckast 1 noTeHIMaIbHAS
JHEprus

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

34

YPpOK-3KCIIEpUMEHT IO TEME
"JKcrnepuMEHTAIbHOE OIpeieIeHHE
W3MEHEHUS KUHETUYEeCKOU 1
NOTEHLUAIBHON PHEPTUH ITPU
CKAaTBbIBAHMHM TeJa IO HAKJIOHHOU
MJI0CKOCTH"

35

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPIHsI»



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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8 KVIACC

Ne i/

Tema ypoka

OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX OTIBITHBIE
MOATBEpKIeHUs. Macca u pa3mep
aTOMOB U MOJIEKYJI. Moaenu
TBEPIOTO, JKUIAKOTO U
ra3zo00pa3HOro COCTOSTHUN
BerrectBa. OOBICHEHHNE CBOMCTB
TBEPAOTO, JKUAKOTO U
ra3zo00pa3HOro COCTOSTHUN
BEIIIECTBA HA OCHOBE IOJI0KCHUI
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOpHUH

Kpucrannunueckue u amopQHbie
tena. CMauyuBaHue U
KanwusipHOCTh. [IoBepxHOCTHOE
HaTAXCHUEC

TemoBoe paciIupeHne U CKaThe.
Temnepatypa. CBsi3b TEMIIEPATYPBI
CO CKOPOCTBIO TEIIOBOTO
JIBUKEHUS YaCTHI]

Buytpennss sneprus. CriocoOsl

WU3MEHEHUs] BHYTPEHHEN dHEPIUu.
Bune! rennonepenaun

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5256

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5a26

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

KonnuectBo TemioTsl. Y aenpHas
TCIINIOEMKOCTbD. ypaBHCHI/Ie

TeruioBoro Oananca. TermioooOMeH 1

TEIIJIOBOC PABHOBECHUE

bu6mmoreka [IOK
https://m.edso0.ru/ff0a6976

JlaboparopHas paboTa
"UccnenoBaHue SABICHUS
TEIJI000MEHa ITPU CMEIIMBAHUT
XOJIOJIHOW U ropsideit BOJbI".
Pacuer Konu4yecTBa TEMIOTHI,
HEO0OXOMMOTO JIJIsI HarpeBaHuUs
TeJa U BBIICISEMOTO UM TIPH
OXJIAXK ICHUH

JlaGopaTopHnas pabota
"Onpenenenue yaenbHOU
TEIIOEMKOCTH BellecTBa"

DHeprus ToMBa. Y ieiabHas
TEIJIOTa CTOPAHMS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

bubmuorexa [JOK
https://m.edsoo.ru/ff0abbb0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

[ImaBnenne n oTBEpAEBaHUE
KPUCTAJIIMYECKUX TeJl. Y IeJbHast

TEeIUI0oTa IuI1aBieHus. JlabopaTtopHast

pabora "Onpenenenue yaeabHOU
TEIJIOTHI IUIAaBJIEHU JIbaa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

10

[TapooOpazoBanue u KOHICHCAIIHS.

Ucnapenue. Kunenue. Y nenpHas
TEIJI0Ta MapooOpa30BaHUs U
KOHJIEHCAIIMH. 3aBUCHUMOCTE
TEMIEPATypbl KUTIEHUS OT
aTMoc(hepHOTro JaBICHHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a740c

11

BrnaxnocTs Bo3ayxa.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c

12

13

14

15

JlaboparopHas pabota
"OnpeneneHne OTHOCUTEILHOU
BJIAKHOCTH Bo3nlyxa'". Penienue
3a/1a4y Ha OTPEJICIICHUE BIAKHOCTH
BO3JIyXa

[IpuHIMIBI PaOOTHI TETIIIOBBIX
nsurareneid. [TapoBas TypOuHa.
JIBurarens BHYTPEHHETO CTOPaHMS.
KIIJI TenoBoro aBurares.
TermoBele IBUTaTEIN U 3aIUTa
OKpYXaroien cpeibl. 3aKOH
COXpaHEHHUs U MPEeBpaIICHUs
SHEPTUU B TEIUIOBBIX MpoOIleccax

KoHTpoinbHas pabora 1o Teme
"TerutoBble ABiIeHUA. I3MeHeHHE
arperaTHbIX COCTOSIHUH BeriecTa"

Onextpu3zanus Ten. J[Ba poaa
JNEKTPUUECKUX 3apsi/I0B.
B3aumoneiicTBue 3apsHKeHHBIX TeJ.
3akoH Kynona. Hocurenu
AIIEKTPUYECKUX 3apsIO0B.
OnemeHTapHbIN 3apsaa. CTpoeHue
aToMa

DNEKTPUYECKOE TOJIE.
HanpsokeHHOCTB 2JIEKTPUUECKOTO
nosist. [IprHIMn cynepno3unun
3JIEKTPUUECKUX TOJIEH.
HpOBO)IHI/IKI/I N JUDJICKTPUKH.
3aKOH COXpaHEHUs IIEKTPUIECKOTO

https://m.edsoo.ru/ff0a7628

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a8a0a

3apsiaa

16

DJIEKTPUUYECKUI TOK, YCIOBUS €0
cyuiectBoBaHusA. ICTOUHMKH
ANEKTPUYECKOTO TOKa. JlercTBUs
JIEKTPUYECKOTO TOKA.
DNIEKTPUUYECKHUM TOK B METAJLIaX,
KUAKOCTAX U razax

bubmuoreka [JOK
https://m.edsoo.ru/ff0a95a4

17

18

19

DneKTpuyecKkas enb 1 eé
COCTaBHBIC YaCTH

Cuna toka. JlabopatopHas pabota
"N3mepenue u peryaupoBaHue
CUJIBI TOKA". DIEKTPUUYECKOE
HanpsbkeHue. BonsTmerp.
JlabopaTtopHast pabora "H3mepenue
U PETYJIUPOBAaHUE HAMPSKEHUS"

ConpoTuBieHHEe IPOBOJHHKA.

VY 1enpHO€E CONPOTUBIICHUE
BemecTBa. JlabopaTopHas padota
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
COIIPOTHUBIICHUS IPOBOJHUKA OT €TO
JUTMHBI, TUTOIIA/IA TIOTIEPEYHOTO
ceueHus U maTepuana”

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8bd6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

20

3aBHCUMOCTh CHJIBI TOKA OT
HanpspkeHud. 3akoH Oma juist
yuacTka uenu. JlabopatopHas
pabora "HccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA, HIYILIETO
yepe3 pe3nucTop, OT COMPOTUBIECHUS
pe3UCTOpa M HAIPSHKCHUS Ha

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

pesucrope"

21

22

23

[TocnenoBarenbHOE U
MapajuIeIbHOE COCTMHEHHUS 1
MIPOBOJHUKOB.

Pemrenne 3a1a4 Ha IPUMCHCHHUC
3akoHa Oma JJIA pa3JIn4HOIro 1
COCOINMHCHUA ITPOBOAHHUKOB

Pabora 1 MOIITHOCTE

3JIEKTPUYECKOI0 TOKA. 3aKOH 1
[xoynsa-Jlenna.

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab124

24

25

26

27

28

JlaGopaTtopHnast pabora
"Onpenencare padoThl U MOITHOCTH 1
3JIEKTPUYECKOT0 ToKa"

DNeKTpUYecKHe e 1
MOTPEOUTENH DIEKTPUUECKOMN
sHepruu B O6bITy. KopoTkoe
3aMbIKaHHUE.

[ToaroroBka Kk KOHTPOJIBHOU paboTe

10 TeMe "DJIEKTPUUECKHE 3aps/bl.
3apspKEeHHbIE TeNNa U UX 1
B3auMoaercTBHA. I1oCTOSHHBIN
AIIEKTpUYECKUH TOK"

KonTtponbHas pabora o teme
"DnexTpuueckue 3apsabl.

3apsKEHHBIE TeNla U UX 1
B3aumoaencTus. IlocTosHHbIN
IIEKTPUYECKUH TOK"

IIocTosiHHEIE MAarHuThbl, UX 1

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab660

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abea8

B3aUMOJCHCTBHE. MarHuTHOE MoJIe.

MaruutHoe nojie 3eMiIH U €ro
3HAUYEHUE I )KU3HU Ha 3eMiie

29

OmneiT OpcTena. MaruutHoe nose
AJIEKTPUYECKOr0 TOKa MaruutHoe
110JIE€ KaTyIIKHU C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1ld?

30

31

32

33

[IprMeHeHue JIeKTPOMAarHuTOB B
texHuke. Jlaboparopuas pabora
"N3ydyeHue neicTBUSL MAarHUTHOTO
TOJIsI HA IPOBOJHUK C TOKOM"

DNEKTPOABUTaTelb MOCTOSHHOTO
ToKa. Mcnonb3oBanue
3JIGKTp0Z[BI/IFaTCJIef/I~ B TEXHUYCCKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

JlaGopaTopHnas pabota
"KoHCTpyHpOBaHUE U U3YUCHHE
paboThl eKkTpoaBuraresns"”
Omneiter @apanes. 3akoH
3IIEKTPOMAarHUTHON MHIyKIUH.
IIpaBuio Jlenna.

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

34

Onekrporeneparop. Criocoos
MOJIYYEHUS DIIEKTPUYECKON
SHEPruu. JNEKTPOCTAHLINN Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPrUu

35

KonTponbhas pabota no teme
"DIeKTpUUECKHEe U MAarHUTHBIE
ABJICHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
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9 KJIACC

Ne i/

Tema ypoka

MexaHHYEeCKOE IBIIKEHHE.
MarepuanbHas Touka. Cucrema
orcuera. OTHOCUTEIBEHOCTD
MEXAHUYECKOTO IBHKECHUS

PaBHOMEpHOE NpAMONTHHEHHOE
nBuxeHune. HepaBHoMepHoe
PSIMOJIMHEHOE IBHKEHUE.
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh

[TpsMonuHeitHOe paBHOYCKOPEHHOE
nBkeHue. Yckopenue. CKOpocThb
IPSAMOJIMHEMHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'paduk cxopoctu. JlabopaTopHas
paborta "OnpeneneHre yCKOpeHus
TeNa MNPy paBHOYCKOPEHHOM
JBY)KEHUH 110 HAKIIOHHOW
IJIOCKOCTH"

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

Jlara
U3ydeHust

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad19a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

CBoOouoe nagenue tei. OTbITI
Tlanmunes

PaBHOMEpHOE IBUKEHUE 110
okpyxHoctu. [lepuoa u yacrora
oOpaiuenus. JInneitHas u yrioBas
ckopoctu. LlenTpocTpemMuTensHoe
yCKOpEeHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ae176

IIepssiii 3axk0oH Hprotona. Bektop
cuiiel. Bropoit 3akon HeroToHa.
PaBHopelicTByOIIAs cHIla

bubmuoreka [JOK
https://m.edsoo.ru/ff0ae612

Tpernii 3akoH HproTOHA.
Cynepniozunus cui. Pemenue 3anau
Ha IIpUMEHeHne 3aKk0HOB HbroToHa

bubmuoreka [JOK
https://m.edsoo.ru/ff0ae982

CuJia TSHKECTH M 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
najsieHus. Y pok-KoH(pepeHIHs
"JIBM>KEHUE TEJl BOKPYT
IPaBUTAIMOHHOTO LIEHTPA
(Conneunas cuctema). ['anaktuku"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

10

11

12

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs n neperpysku

KoHTpoinbHas pabora 1o Teme
"MexaHn4yecKoe ABUKEHHE.
B3anmonetictBue Ten"

Nmnynsce Tena. IMITynsc CHIIBL.
3aKOH COXpaHEHMsI UMITYJIbCA.
Yupyroe u Heynpyroe
B3auMoJeiicTBue. Pemenue 3anay no
TeMe "3aKoH cOXpaHEHUs UMITyJbca"

VYpok-koHpepenuus "PeakTuBHoe
JBUKEHHE B IPUPOJAE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33c

bubmuorexa [JOK
https://m.edsoo.ru/ffOb06ec

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b07fa

13

[ToreHmanpHas 3HEPTHUsl.
Kunernueckas sueprus. Teopema o
KMHETUYECKON SHEPrUu

14

3akoH COXPAaHCHUS SHCPIUA B



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

MCXAaHUKE

KosebarenpHoe IBHKEHUE U €0
XapaKTePUCTHKH. 3aTyXaroIiue
KosiebaHus. BeinyxkeHHbIe

15 Kosiebanus. Pesonanc. bubmorexa LIOK
. . https://m.edsoo.ru/ff0b1858
MaremaTHuecKuid U Py KHHHBIN
MmasiTHUKU. [IpeBpanienue sHepruun
IIPU MEXaHUYECKUX KOJIEOaHHIX
JlaboparopHas pabota
16 «OHpI;LIeJII;HI/IeF‘){aCTOTLI U Iepuoja bubmmoreia LIOK
. https://m.edsoo.ru/ff0b197a
KoJIeOaHUH MPY>KUHHOTO MAsITHUKA
Mexannueckue BoJHbI. CBOMCTBa
17 MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1 bubmmorexa [JOK
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
3Byk. Pacnipoctpanenue u
18 OTpakKE€HHUeE 3BYyKa. | pOMKOCTh 3ByKa
U BBICOTA TOHA. AKYCTUYECKUIT
pe30HaHC
Ypok-koHpepenius "YapTpazByk u bubnmnorexa [JOK
19
UH(]pa3BYK B IPUPOJIEC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
KonTposnbHas pabora no teme
20 "3aKOHBI COXpaHECHHUS.
Mexannueckue KoneOaHusi ¥ BOTHBI"
DIIEKTPOMAarHuTHOE IOJIE.
21 BHCKTEOMaFHI/ITHI)Ie BOJIHBI. bubmmorexa LIOK
. https://m.edsoo.ru/ff0b2abe
CBOICTBA 2JIEKTPOMArHUTHBIX BOJTH
99 VYpoxk-kondepenuus "[kana bubnuorexa [IOK

SJICKTPOMArHUTHBIX BOJIH.

https://m.edsoo.ru/ff0Ob2fe6



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

Hcnonp30BaHue 3J€KTPOMarHUTHBIX
BOJIH JIJI1 COTOBOM cBA3U"

23

24

DNeKTpOMarHuTHas IPUPO/Ia CBETA.
Cxopoctb cBeTa. BonHoBbie
CBOIICTBA CBETA.

Ucrounuku ceeta. [IpsMonuneitnoe
pacnpocTpaHeHHe cBeTa. 3aTMEHUs
Connua u JIyHbl. 3aKOH OTpaXeHUs
cBeta. 3epkana. Pemenue 3agau Ha
IPUMEHEHHE 3aKOHA OTPa)KEHUs
cBeTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b31d0

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3658

25

ITpenomnienue cBera. 3aKOH
npesiomienus ceera. [lonnoe
BHYTPEHHEE OTPAKEHUE CBETA.
Hcnonp3oBanue noaHoro
BHYTPEHHETO OTPAXKECHUS B
ONTUYECKUX CBETOBOJAX

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb3aea

26

VYpok-koHpepeHIus
"Ucrnonp30BaHue IOJIHOIO
BHYTPEHHETO OTPAKEHUS:
CBC€TOBO/JIbI, OIITHKOBOJOKOHHAasA
CBS3b"

27

JInnzel. OnTuyeckast cuiaa JUH3EL.
[TocTpoenune nzobpaxeHuii B
nuH3ax. JlabopaTtopHas pabora
"Onpenenenne GOKyCHOTO
pacCTOSHUS U ONTUYECKON CHUJIIBI
cobuparomient JTUH3bI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3f2c

28

Ypok-koHpepenmus "OnTuueckue

bu6mmorexa [IOK



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3f2c

auH30BbIe Tpubops!”. ['ma3 kak
OIITHYECKas CHCTeMa. 3peHHe.
JedexTsl 3peHus.

https://m.edsoo.ru/ff0c0a7e

29

Paznoxxenne 6eoro cBeTa B CIIEKTP.
Oneitel HetoToHa. Cnoxxenue
CIEKTpaJIbHBIX I[BETOB. Jlucnepcus
cBeTa. YpOK-IpakTUKyM "BoJHOBBIE
CBOICTBa cBeTa: AucCIepcus,
uHTephepeHIus u qudpakuus”

bubmuoreka [JOK
https://m.edsoo.ru/ff0c0f4c

30

OmnwiTel Pesepdopaa v uranerapHas
Mozenb aroMa. [locrynater bopa.
Mogens aroma bopa. Mcniyckanue u
MOTJIOIIEHUE CBETa ATOMOM.
KBantbl. JInHeyaTbie CIEKTPHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c12a8

31

PaguoakTuBHOCTD U €€ BUJIBI.
CtpoeHue aTOMHOTO si/1pa.
Hyxionnas Mozens.
PagnoakTuBHBIE IPEBpALCHMUS.
N3otomnsl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1672

32

ITepuon nonypacnaaa. Y pok-
KoH(epeHuus "PaanoakTuBHbIE
U3ITy4EHUS B IPUPOJE, MEJULIMHE,
TeXHUKe"

33

S nepHble peakiiu. 3aKOHBI
COXPAaHEHHs 3apsI0BOrO U
MacCOBOTO YUCEINl. DHEPTUs CBSI3H
aTOMHBIX s1ep. CBsI3b Macchl U
sHepruu. Peakuuu cunTe3a u
nenenus saep. Mcrounuku sHeprun

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1c58

CoiHna u 38631

KonTponbhas pabota no teme

"DJIeKTPOMarHuTHOE TOJIE.

34 1
DJIEKTPOMArHUTHBIC BOJIHBI.
Ksanrtoseie sBiaenus"
bu6mmoreka [IOK
3 HosToperne, oboduerne. . https://m.edsoo.ru/ff0c2e82
bu6mmoreka [IOK
36 Sauet . https://m.edsoo.ru/ff0c2e82
OBIIEE KOJIMYECTBO YACOB I10 36

[NPOTPAMME



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O

IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

MNepbiwknH .M., MBaHoB A.N. dusmka: 7-it knacc: 6a3oBblit ypoBeHb: yuebHuMK. 2023 r. (9-2023)

MepbiwKkn H A.B. dn3nka. 8 knacc [TekcT] : yuebHuK / AnekcaHap Bacunbesuy ; A. B. MepbIlWKKUH. - 6-e u3gaHue. - Mocksa
: Apoda, 2018. (HaknagHan Ne32)

MepbiwKuH A.B. ®usunka. 9 knacc [Tekct] : yuebHuMK / AnekcaHap Bacunbesuy, E. M. TyTHUK ; A. B. MepblwKuH, E. M.
[YTHUK. - 5-e u3gaHue. - Mockea : ipoda, 2018. (HaknagHas Ne33)
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