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MNOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no usuke Ha ypoBHE OCHOBHOTO 00IIET0 00pa30BaHUs COCTAaBIIEHA HA OCHOBE MOJIOKEHUI
U TpeOOBaHUU K pe3yibTaTaM OCBOCHHsS Ha 0a30BOM YpOBHE OCHOBHOH 00pa30BaTENbHON HpPOTPaMMBL,
npeacraBieHHbx B @I'OC 00O, a takxke ¢ yu€toMm denepalbHOW paboueld mporpaMMbl BOCIUTAHHS U
Konuenuuu npenonasanus yueOHoro npeamMera «Puzukamn.
CogepxaHue nporpaMmbl MO (U3MKE HampaBiIeHO Ha (OPMUPOBAHHUE €CTECTBEHHO-HAYUHOM
IPaMOTHOCTH OOYYaIOMIMXCS U OPraHU3alUI0 U3ydeHUs (PU3UKU Ha JEesITeIbHOCTHON OCHOBE. B mporpamme
1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH ydeOHOTo mpeamera B peanusanuu TpeboBanmii ®I'OC OO0 k
IUTAHUPYEMbIM JIMYHOCTHBIM M METANpEeIMETHBIM pe3yibTaTaM O0y4YeHHs, a TaKKe MEXKIIPEIMETHBIE CBA3H
€CTECTBEHHO-HAYYHBIX Y4EOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl.
[Tporpamma 1o u3HKe yCTaHABIMBACT pacHpe/elieHre YIeOHOro MaTepuraa 1mo rojgam odydenus (1o
KJlaccaMm), IpejyiaraeT MpUMEPHYIO MOCIeA0BaTEIbHOCTh U3YUEHHUsI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS
IPEIMETHOTO COJCPKAHUS U YIETE BO3PACTHBIX OCOOCHHOCTEH 00yYaroIuXCs.
[Tporpamma o pusmke pazpaboTaHa C HENIbI0 OKa3aHUSI METOJAUYECKOM MTOMOIIU YYUTEIIO B CO3JaHUH
paboyeil mporpaMMsbl 0 y4eOHOMY MPEAMETY.
Ou3MKa SBISIETCA CUCTEMOOOPA3YIOIIUM JIs1 €CTeCTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, IIOCKOIbKY
(u3nyecKue 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB U SIBJICHUM, U3ydaeMbIX XUMUEH, ON0JIOruel, acTpOHOMUEN
u usnueckoit reorpadueil, BHOCUT BKJIa/l B €CTECTBEHHO-HAYYHYIO KapTUHY MHpPa, IPEAOCTaBIsIeT Hanboee
sICHBIE 00pa3I[bl MPUMEHEHHSI HAY9HOTO METO/1a MO3HAHMS, TO €CTh CII0C00a IMOTyUeHHsI JOCTOBEPHBIX 3HAHUM
0 MHpe.
Opnna W3 rIaBHBIX 3aja4 (pU3MUecKoro oOpa3oBaHUs B CTPYKType oOLIEro oOpa3oBaHUs COCTOUT B
(bopMUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpeca K HayKe Y 00y4JaroluXcs.
N3yuenne ¢pusnku Ha 6a30BOM ypOBHE MPEIIOIaracT OBIAJICHUE CIETYIOIIUMH KOMIETEHTHOCTSIMH,
XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTU HAyYHOT'O UCCIIEIOBAHUS;
e MHTEPNPETUPOBATh JaHHBIE U HUCIOJIb30BaTh HAy4HbIE JOKA3aTENIbCTBA Ul MOJTYYCHMS
BBIBOJIOB.
[lenn u3yueHuss GU3MKH HA YPOBHE OCHOBHOTO oOImIero oOpa3zoBanusi ompenaesieHbl B KoHuenmmu
npenojiaBaHus yueoHoro npeamera «dusnka» B 00pazoBaTeabHbIX opranuzanusax Poccuiickoit @eneparum,
pean3yIoluX OCHOBHbIE 00111€00pa3oBaTelIbHbIE IPOTrpaMMbl, YTBEpKIEHHOW pemeHueM Kosneruu
MunucrepcrBa npocserienus Poccuiickoit @eneparun (mpotokoit ot 3 aekadpst 2019 r. Ne ITK-4BH).
Henun usyvyenus puznkm:
e [pUOOpeTeHUE HHTEepeca U CTpeMIICHHUs 00yJaroIUXCsl K HAYYHOMY U3yYEHHIO TPUPO/IbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

® pa3BHUTHE MPEJICTaBICHUA O HAYYHOM METOJE MO3HAaHUA U (HOPMHPOBAHHE HCCIIEOBATENHCKOIO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa W3Y4E€HHUS OCHOB CTPOCHUS MAaTE€PUU U
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHuE IPEICTaBICHUN O PO GUUKH IS Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHIL;

® pa3BUTHE NPEACTaBICHUH O BO3MOXHBIX cepax Oyaymied mpodeccnoHaTbHON esATeNTbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JJaIbHEHIIIEMYy O0yYEHHIO B 3TOM HalpaBJICHUH.
Joctuxenne »THX 1esel mporpammbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO 00Iero oOpa3zoBaHus
o0ecreynBaeTcs perIeHueM CaeIyIomuX 3a1a4:
e npuoOpeTeHHe 3HaHUH O JAUCKPETHOM CTPOEHUHU BEIIEeCTBA, O MEXaHWYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUH ONUCHIBaTH U OOBACHATH (PU3NYECKUE SIBICHHS C HUCIHOJIb30BAaHUEM
MOJTYyYECHHBIX 3HAHU;

® OCBOCHHME METOJIOB PEIIECHUS MPOCTEHIINX PACUETHBIX 3a/a4 C HCHOJIb30BAHUEM (UZNUECKUX
MOJIEJI€H, TBOPUECKUX U TPAKTUKO-OPHUEHTHPOBAHHBIX 33/1a4;



® pa3BUTHE YMEHHI HAOIIOAATH PUPOIHBIC SBJICHUS U BBITIOIHSTH OIBITHI, JJA0OPATOPHBIE pAOOTHI U
IKCIIEPUMEHTAIbHBIC UCCIICIOBAHMSI C MCIIOJIb30BAaHUEM U3MEPHUTEILHBIX IPUOOPOB;
e 0CBOEHHE MPUEMOB pabOThI ¢ HH(pOpMaIel GU3NIECKOro coep kaHus, BKIrOYas HHPOpMaIUO O
COBPEMEHHBIX JIOCTHKCHUAX (DU3HMKH, aHATTN3 ¥ KPUTHUYECKOE OLICHUBAHUE MH(POPMAIINH;
® 3HAKOMCTBO cO cdepamu TPO(HECCUOHATHLHOW IEATEIBHOCTH, CBS3aHHBIMA C (U3HKOU, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUAX (DU3MUECKON HAYKH.
Ha uzydyenue ¢usuku (6a30BbIid ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUs OTBOAUTCS 238
yacoB: B 7 Kjacce — 68 JacoB (2 yaca B HeJie0), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiracce — 102
yaca 3 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMMe 1o (u3uke IMepeueHb JTabopaTOpHBIX padOT U OIBITOB HOCUT
PEKOMEHAATEeNbHBIN XapaKTep, YUUTENb IeTaeT BIOODP MPOBEICHHS J1a00PATOPHBIX paboT U OIBITOB € YUETOM
WHAUBUAYAIbHBIX OCOOCHHOCTEH 00YyYaroIIMXCs, CIUCKA AKCIEPUMEHTAIbHBIX 3a/laHui, MpeasiaraéMbiX B
paMKax OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMeHa 10 (PHU3HKE.



COJEP)KAHUE OBYYEHUA
7 KVIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIET0 MUPA.

®dusnka — Hayka o npupoje. SABieHust npupojbl. GU3NUEeCcKUe SBICHUS: MEXaHUYECKHUE, TEIJIOBbBIE,
3JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenUUMHBL. M3Mepenne ¢uszmueckux BenwunH. Pusnyeckue mpubdopsl. [lorpemHocTs
u3MepeHnil. MexxayHapoaHas CUCTEMa €IMHULI.

Kak ¢u3uka u japyrue ecrecTBEHHBbIE HAayKH HM3Yy4alOT MpUPOAy. EcCTeCTBEeHHO-HAy4YHBI METO.
MO3HaHU: HAOI0IeHNe, TOCTAHOBKA HAYYHOT'O BOIMPOCA, BBIABIXKEHUE TMIIOTE3, SKCIIEPUMEHT 10 MTPOBEPKE
TUNoTe3, 00BsICHEHNE HAOMI01aeMOT0 siBiieHHs. Onucanue GU3NIECKUX SBICHUHN C MOMOIIBI0 MOJICIICH.

Hemoncmpayuu.

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

2. dusnueckue MpuOOPHI U MpoLieaypa MPSIMbIX U3MEPEHHI aHaJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopuusie pabomot u onvimol.

Omnpenenenue 1HEeHbl JeICHUs KAl H3MEPUTEIHLHOTO MPHOopa.

N3mepenne pacCcTOsTHUN.

N3mepenne 00bEMa )KUIKOCTH B TBEPOTO TeIa.

Omnpenenenue pasMepoB MajbIX TEN.

W3mepenue Temneparypsl IpU NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBI.
[IpoBeneHue uccineaoBaHUsl MO MPOBEPKE TI'MIIOTE3bI: AAIBHOCTH MOJNETAa LIapUKa, IMYIIEHHOTO
TOPU30HTAIILHO, TEM O0JIbIlIe, 4eM OO0JIbIle BHICOTA ITYCKA.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M1 MOJIEKYJIbI, X pa3Mepbl. ONbITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIECTBA.

JBwxxenue uvactull BemecTBa. CBs3b CKOPOCTH ABMXKEHHUS YAaCTHUI] C TeMmmeparypoil. bpoyHoBckoe
nBkenue, muddysus. BzanmoelicTBre 4acTUIl BEIIECTBA: MPUTHKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOEHUE Ta30B, KHUAKOCTEH M TBEPABIX (KPUCTATUIMUECKUX) TEIN.
B3anMocBsI3p MEXTy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHUSAX M MX aTOMHO-MOJICKYJISIPHBIM
cTpoeHreM. OcOOEHHOCTH arperaTHhIX COCTOSIHUMN BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO ABHKEHHSL.

2. Ha6mronenue nuddy3un.

3. HaOGmtonenue sBieHui, OOBSICHSIIOMIMXCS TPUTSHKEHUEM MU OTTAIKHMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuvie padbomut u onvimol.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCTONIb30BaHueM (hoTorpaduwii).

2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITUPEHHS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHHe U B3aUMO/IeiicTBUE TeJl.

Mexanunueckoe n1BukeHue. PaBHoMepHOE 1 HepaBHOMEpPHOE JiBHKeHUE. CKopocTh. CpelHss CKOPOCTh
MIPU HEPABHOMEPHOM JBMKEHUHU. Pacy€T myTH U BpeMeHHU JBUKEHUS.

SlBnenne wuHepuuu. 3aKoH HHepUMU. B3auMmopneicTBHe Ten Kak NPUYMHA HM3MEHEHHUS CKOPOCTH
IBUKEHHs Tesl. Macca kak Mepa uHepTHOCTH Tena. [lnoTHocTh BemecTBa. CBSI3b IUIOTHOCTU € KOJMYECTBOM
MOJIEKYJ B €JJMHULIE 00bEMA BEIECTBA.

Cuna Kak xapakTepHCTUKa B3aumoaecTBus ten. Cuiia ynpyroctu u 3akoH ['yka. M3mepenue cuiisl ¢
MOMOILIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUA U cuiia TsbkecTH. Cuila TSKeCTH Ha IPYTUX MiaHeTax. Bec tena.
Hesecomocts. Cnoxxenue cuil, HampaBJIeHHBIX 10 OJHOU mpsimoil. PaBHoxelicTBytomas cui. Cuma TpeHus.
TpeHue CKONIbKEHNS U TpEeHUE NOKOs. TpeHue B IPUPOJE U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JIBIXKEHUS Tela.

2. H3mepeHne CKOPOCTH MPSIMOTUHEHHOTO JBUKEHUS.

3. HaOnroneHue siBIICHUS HHEPIINU.

4. HalOnroneHue M3MEHEHHS! CKOPOCTH TTPU B3aMMOICHCTBHUH TElL.

ouhkwdE



5.
6.

CpaBHEHME Mace MO B3aUMOJICUCTBUIO TEN.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOH.

Jlabopamopnwvie padbomot u onvimeol.

1.

Hown

5.

OnpeneneHne CKOPOCTH PABHOMEPHOTO JBIDKEHUS (IIApHUKa B )KUIKOCTH, MOJICTH YJICKTPHUECKOTO
aBTOMOOWJIS U TaK Jajee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKECHUS OpyCcKa WIIM IIapUKa M0 HAKIIOHHOW TUIOCKOCTH.
OmnpeeneHre MIOTHOCTH TBEPIOTO TeIa.

OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHHsI (1eopManum) MpyKUHBI OT MPUITOKEHHON
CHJIBI.

OMnBITHI, TEMOHCTPUPYIONIUE 3aBHCUMOCTh CHJIBI TPEHUSI CKOJBKEHUS OT Beca Tella U XapakTepa
COIPHUKACAIONIUXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUIKOCTEH M Ta30B.

Jasnenue. CriocoObl yMEHBIICHHS U YBEIHUEHHUs AaBiieHus. /{aBiaeHue rasa. 3aBUCUMOCTD J1aBJICHUS
raza or o0wéma, Temmeparypsl. llepegada naBneHUs TBEPABIMU TEIAMH, KUIKOCTSIMH W Tra3aMu. 3aKOH
[Tackans. [TneBMaTnueckue MalIMHbl. 3aBUCUMOCTh JABJICHUS XKUAKOCTU OT IIyOMHBL [ 'mapocratnyeckuit
napajaokc. Coolmiaronuecs: cocyasl. ['uapaBinueckiue MEXaHU3MBbI.

AtMochepa 3emnn u armocdepHoe AaBieHue. [IpHUMHBI CyIIECTBOBaHMS BO3AYIIHON O00O0JIOYKHU
3emin. OnbiT Toppuueru. M3mepenne armochepHoro naBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO aBJICHUS OT
BBICOTHI HaJl ypoBHEeM Mops. [Ipubops! 1715 u3mepenus atMochepHOro JaBiIeHHUS.

JelicTBHE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJI0. BriTankuBaromas (apxuMeioBa) cuiia. 3akoH
Apxumena. [InaBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.

NN E

3aBUCHMOCTb JIaBJICHUS I'a3a OT TEMIIEPATYPBHI.

Ilepenada naBneHUs KUIKOCTBIO U Fa30M.

Coob1maronmecs: cocy/sl.

I'mppaBnnueckuii mpecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUSL.

3aBUCHMOCTD BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOTpYKEHHOM YacTH Teja U IIIOTHOCTHU KUIKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM JKUKOCTH.

VYcnoBue miaBaHMsl TeJ: IUIABaHWE WM MOTPYKEHHE Tel B 3aBUCUMOCTH OT COOTHOIIEHUS
IUIOTHOCTEN TeJa U )KUJKOCTH.

Jlabopamopnwvie padbomuvt u onvimol.

1.
2.
3.

5.

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOjIe OT 00bEMa MOrpyKEHHOHN B KUAKOCTh YaCTH Tela.
Omnpenenenne BhITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIO, MOTPYKEHHOE B HKHUAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIIBI, NEUCTBYIOIIEH HA TEJIO B XKUAKOCTH, OT MacChl
Tena.

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHIIBI, JAEMCTBYIOUIEH Ha TENO B
KHUJIKOCTH, OT 00BbEMaA MOTPYKEHHOM B KUIKOCTh YACTH TeNa U OT MIOTHOCTU KUAKOCTH.
KoncTpynpoBanue apeomerpa WIM  KOHCTPYMpPOBaHHME JIOAKM W ONpEAclieHue  eé
Ipy30II0ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprus.

Mexannueckasi pabora. MOITHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. IlpaBWiio paBHOBecus pblyara.
[IpumeHeHue mnpaBuiia paBHOBecHs pbluara K OJoky. «3ojotoe mpaBuio» mexaHuku. KIIJl mpocthix
MexaHu3MoB. [IpocTbie MexaHu3MBbI B OBITY M TEXHUKE.

Mexanndeckas sHeprus. Kunetnmueckas M moTeHUMalbHas sHeprud. [IpeBpameHune ogHOro BHIA
MEXAHUUYECKOHN SHEPTUHU B APYroil. 3aKOH COXPaHEHUS YDHEPIHH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenennie pabOThI CHIIBI TPEHHS MPU PABHOMEPHOM ABMKCHHMH TeJla IO TOPH3O0HTAIBHOU
MOBEPXHOCTH.

2. HccnenoBanue ycnoBHUi paBHOBECHS pblyara.

3. Wsmepenne KIIJ] HakTOHHON MJIOCKOCTH.



4. V3yuyeHue 3aKOHA COXPAHCHUS MEXaHUYECKOW SHEPTHH.
8 KJIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUU CTPOEHUS BellecTBa. Macca U pa3mepbl
aTOMOB U MOJIEKYJI. OTBITHI, MOATBEPKIAIOIINE OCHOBHBIC MOJIOKEHHUS MOJIEKYISIPHO-KUHETUYECKON TEOPHUH.

Monenu TBEPIOTo, KHUIKOTO U Ta3000pa3HOT0 COCTOSHUH BellecTBa. Kpucraminueckue u amopgHbie
tena. OOBsICHEHHE CBOWMCTB Ta30B, XHUJAKOCTEW W TBEPIABIX TEN HA OCHOBE IOJIOKEHUH MOJIEKYISIpHO-
-KuHeTHn4eckoi Teopun. CMauynBaHue U KaOWUISPHbIE sIBICHUS. TemIoBoe pacliupeHne u cxaTue.

Temnepatypa. CBsi3b TEeMIIEpaTyphl CO CKOPOCTHIO TEILJIOBOTO JBMKEHHUS YacTUll. BHYTpeHHsIs SHEpTHUs.
CrniocoObl M13MEHEHUsI BHYTPEHHEH SHEPruu: TeIuIonepeada u coBeplieHue padoTel. Buabl Ternonepenaun:
TEIJIONPOBOJHOCTb, KOHBEKIIUS, U3TyUCHHE.

KonuuectBo TemnoTsl. YaenpHas TEIUIOEMKOCTh BellecTBa. TermaooOMeH M TEIUIOBOE paBHOBECHE.
YpaBHeHwue TerioBoro Oananca. [InaBieHue u oTBepeBaHNE KPUCTALNTUICCKIX BEIIECTB. Y IeIbHAs TEIJI0Ta
riasnenus. [lapoobpazoBanue u konneHcamus. Ucnapenue. Kunenue. Y nenbHas Temnora napooOpa3oBaHHus.
3aBUCHMOCTh TEMIIEpaTypPhl KHIICHUS OT aTMOC(EPHOTO JIaBIICHUSI.

BrnaxxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Tpunuumne! padotsl TernoBsix aurareneii KI1/] termnoBoro asuraresns. TernaoBble ABUTATEIH U 3aIIUTA
OKPYKarOILEeH Cpebl.

3aKOH COXpaHEeHHsI U MPEBPALICHHS SHEPTUU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

HaGmronenue nuddy3un.

Habmroienue siBieHnii cMauuBaHUsI U KaUJUISPHBIX SBJICHHIA.

Hab6mronenue TeniaoBoro pacuimpeHust Tel.

V3MeHeHue AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.

[IpaBuna n3MepeHus TeMIepaTyphbl.

Buns! Teruionepenaun.

Oxnaxk/IeHre Mpu COBEPIIEHNUU PabOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEITHUMH CHUJIaMH.

10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEIIECTB.

11. HabnroieHre KUTIEHUSI.

12. HalGuroieHre TTOCTOSTHCTBA TEMITepaTyphl IPH TIJIABJICHUU.

13. Mopenu TEIIOBRIX ABUTATENEH.

Jlabopamopnuvie padbomut u onvimol.

OnBITH O OOHAPYKEHHIO TEUCTBUS CUJI MOJIEKYISIPHOTO MIPUTSHKEHUSL.

OMBITHI 11O BHIPANIMBAHUIO KPHUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

OnbITH IO HAOIIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Ornpenenenne 1aBieHUs BO3AyXa B OAJIJIOHE IINPHUIIA.

OMnBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH JIaBIICHUS BO3JlyXa OT €ro 00bhEMa M HArpeBaHHs WU

OXJIAXKICHUSI.

6. IIpoBepka TUIOTE3bl JIUHEHHONW 3aBUCUMOCTH JIIMHBI CTOJIOMKA KHUJAKOCTH B TEPMOMETPUIECKOU
TpyOKe OT TeMIepaTyphl.

7. HaOnromenue W3MEHEHUsT BHYTPEHHEH SHEpPrUM Teia B pe3ylbTaTe TEIJonepenayd u padboThl

BHEIITHUX CHJIL.

HccnenoBanue sBIEHUS TETUIOOOMEHA MPU CMEIIMBAHUU XOJIOHOU U TOpSTUEit BOJIBI.

9. OmpeneneHue KOJIWYECTBA TEIUIOTHI, IOJTYYCHHOTO BOJOW TIPH TEINIOOOMEHE C HarpeThiM
METaJUIMYECKUM IIUIUHAPOM.

10. Onpenenenue yaeapHON TETUIOEMKOCTH BEIIIECTBA.

11. UccnenoBanue npouecca uCapeHusl.

12. OnpeneneHne OTHOCUTEILHON BIQKHOCTH BO3/IyXa.

13. Omnpenenenuie yaenbHOM TEIUIOTHI IJIABICHUS JIbA.

Pazgen 7. diekTpuyeckne 1 MarHUTHbIE SIBJICHUS.

CoNoOAWNE
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OnekTpuzanusa Ten. JIBa poaa »lEKTpUUECKUX 3apsaoB. B3zaumoneincTBue 3apsHKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS 3apSKEHHBIX TEJl OT BETUYUHBI 3aPsiIOB U PACCTOSIHUS MEXTY
TeJIaMu).

Onektpuueckoe mnojse. Hanpsok€HHocTh  anekTpuueckoro  mnosis.  [lpuHmun — cynepno3uuuu
ANEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexTtpuueckux 3apsaoB. OJEMEHTapHbIM anekTpudyeckuil 3apsan. CrpoeHue aroma.
[TpoBOAHMKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO 3aps/a.

DIIEKTPUUECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS IIEKTPUUECKOTO TOKA. VICTOUHUKHU TOCTOSIHHOTO TOKA.
JleicTBHS AIEKTPUYECKOro TOKa (TEII0BOE, XMMHUUECKOE, MarHUTHOE). DIIEKTPUUYECKUI TOK B KHUJIKOCTAX U
ra3ax.

Onektpuueckas uenb. Cuna Toka. JnekTpuyeckoe HampspkeHue. CoNpoTUBICHHE IMPOBOIHHKA.
VY aenpHOE CONPOTUBIIEHHUE BellecTBa. 3akoH OMa juid ydactka uenu. IlocinenoBarenbHoe U napajuieabHOE
COEIMHEHHE MPOBOTHUKOB.

Pabora u MOmHOCTH 3JEeKTpUYECKOro TOKa. 3akoH JDxoyns—JleHna. OnexTpuueckue LENU U
NOTPEOUTENH SIEKTPUUECKOI Heprun B ObITy. KOopoTkoe 3aMbIkaHHe.

ITocrosiHHBIE MAarHUTHI. B3auMo1eliCTBHE MOCTOAHHBIX MarHUTOB. MarHuTHOE noJie. MarHuTHOE 1oJie
3emMiu W €ro 3HaueHue A Ku3HU Ha 3emuie. OmbiT Opcerefa. MarHUTHOE TMOJE€ SJIEKTPHUUECKOro TOKa.
[IpuMeHeHne 3JIEKTPOMAarHUTOB B TeXHHUKE. JIeHCTBME MAarHUTHOTO TOJs HAa MPOBOJHUK C TOKOM.
DNEKTPOABUTATENb MOCTOSHHOTO TOKa. MIcronp30BaHUE ANEKTPOABUraTeNIel B TEXHUUECKUX YCTPOUCTBAX U
Ha TPaHCIOpTE.

Oneitel @apages. SIBneHue anekTpoMarHuTHOW HMHAYKIUHU. [lpaBuno Jlenna. DnexTporeHepaTop.
Crioco0bI TTOITyYEHUS JIEKTPUICCKON SJHEPTHH. DICKTPOCTAHIINH HA BO30OHOBIISIEMbIX UCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

1. Dnextpuzanus Tei.

JIBa poja NEeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IEKTPOCKOIIA.

DNIEeKTpOCTaTUYECKass UHTYKLIHS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiIOB.

[IpoBOIHUKY U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JTUHHUH 2JIEKTPUUECKOTO MO,

W cToYHMKY TOCTOSIHHOTO TOKA.

JIeficTBHS 2NIEKTPUYECKOTO TOKA.

0. DnexTprYeckuii TOK B )KUIKOCTH.

11. T'a30BbI# pa3psi.

12. 3mepenue cCuiibl TOKa aMIEepPMETPOM.

13. U3mepenue 31eKTPUIeCcKOro HAPSKEHUS BOJIBTMETPOM.

14. PeocraT 1 Mara3uH CONpOTHUBICHUH.

15. BzanmoielicTBrE MOCTOSTHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTHU Pa3AelieHUs MOJTIOCOB MarHUTA.

17. MonenupoBaHre MAarHUTHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19. MarauTHOE 1oJjie TOKa. DJIeKTPOMArHuT.

20. [leficTBME MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

21. DJIeKTPOABHUTATEIb TOCTOSHHOTO TOKA.

22. ViccnenoBanue SIBJICHHS SJICKTPOMAarHUTHON UHIYKITUH.

23. OmbiTer Dapanes.

24. 3aBUCUMOCTD HaIPABJICHUS WHAYKIIMOHHOTO TOKa OT YCIIOBHI €r0 BOSHUKHOBEHHS.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

OnbIThI 1O HAOMIOEHUIO SJIEKTPU3ALUU TeJl MHAYKLHEH U PU CONTPUKOCHOBEHUHU.
HccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJISL HA TPOBOJIHUKYU U AUAJIEKTPUKH.
CoOopxka u mpoBepKa pabOThI ANEKTPUICCKOH MU MOCTOSHHOTO TOKA.
W3mepenune u peryaupoBaHue CHIIbI TOKA.

H3mepeHue u peryinpoBaHue HAMPsKEHHUS.

HBOOoNOoO T RWDN
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6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YE€pPe3 PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA
Y HampsKEHUs Ha pE3UCTOpeE.

7. OmbIThl, 1EMOHCTPUPYIOUINE 3aBUCUMOCTh 3JIEKTPUYECKOTO COMPOTUBIICHUSI MPOBOJHUKA OT €rO
JUIMHBI, IJIOLIAAH ITOIEPEYHOr0 CEYEHUs U MaTepuaa.

8. IlpoBepka mpaBuiia CJIOXKEHUS HANPSDKEHUH TMPU  IOCIEI0BATEIbHOM COEIMHEHUU JBYX
PE3UCTOPOB.

9. TIlpoBepka mpaBuiia Jyisi CUJIbI TOKA MPU HapaieIbHOM COeTUHEHUHN PE3UCTOPOB.

10. Onpenenenne pabOTHI ANIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIACISEMOM Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAaNpsHKEHUS Ha HEll.

13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBanue MarHUTHOTO B3aMMOJIEHCTBUS OCTOSIHHBIX MarHUTOB.

15. 3y4yeHre MarHUTHOTO MOJISl TOCTOSTHHBIX MarHUTOB MPH UX O0BEIUHEHUH U Pa3JICICHUN.

16. UccnenoBanue ACUCTBUS 3JISKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITHl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbl B3AUMOCHCTBHSI KATYIIKK C TOKOM U MarHuTa OT
CHUJIBI TOKA U HAIIPABJIEHUS TOKA B KaTYIIIKE.

18. N3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

19. KonctpynpoBanue 1 u3y4eHue padoThl dJIEKTPOIBUTATEIS.

20. Usmepenue KI1/] anexkTpoaBurarensHOM YCTAaHOBKH.

21. OnBITEI 1O WCCIICAOBAHUIO SIBICHHUS SJCKTPOMATHUTHOW HHIYKIIWU: HCCIECAOBAHHE W3MEHEHUI
3HAUYEHUsI U HAMPABIICHUS UHIYKIIMOHHOIO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe aBuwxkeHue. MarepuanbHas Touka. Cucrema orcuéra.  OTHOCHUTENIBHOCTH
MEXaHHYECKOIr0 JBM)KEHUA. PaBHOMEpHOE NpsAMOJMHENWHOE ABWKEHUE. HepaBHOMEpHOE NpSAMOJMHENHOE
nBukeHue. CpeiHss U MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE npssMonuHeiHoe apmkenne. CBoboHoe naaenne. OnbITel [anues.

PaBHOMepHOEe nBWXKeHUE MO OKpykHOCTH. [lepwon m wactora oOpameHus. JluneitHas u yriopas
ckopocTH. LleHTpoCcTpeMHUTENIBHOE YCKOPEHHUE.

Ilepssriit 3akoH HeroToHa. Bropoii 3akoH HetoToHa. Tpernii 3akoH HetotoHa. [IpuHiun cyneprnosuuuu
CHII.

Cuia ynpyroctu. 3akoH ['yka. Cunna TpeHUs: CHila TPEHHUS! CKOJIbKEHHUSI, CUjla TPEHUS MOKOS, Ipyrue
BU/IbI TPEHUS.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOTHOTO MajieHus. [[BuKeHHne miaHeT
Bokpyr Connua. [lepBas kocmMudeckasi ckopocTb. HeBecomocTh U neperpys3ku.

PaBHOBecue MatepuanbHO ToukH. AOcomoTHO TBEpAOE Teno. PaBHOBecue TBEpAOrO Tenma ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynse tena. M3MeHenne ummynbca. UMnynbe cuibl. 3aKOH COXpaHEHHUs MMITylbca. PeakTuBHOE
JIBIDKCHHUE.

Mexannueckas pabota U Mol[HOCTb. PaboTa cui TsbkecTH, ynpyroctd, TpeHus. CBsi3b SHEPTrUu U
paboTtel. [loTeHnnanbHas sHeprus Tena, MOJHATOTO HaJl MOBEPXHOCTHIO 3eMiu. [loTeHInanbHas sHeprus
cxatoil mpyxkuHbl. Kunermueckas sHeprusa. Teopema O KHHETUYECKOW HHEPrHM. 3aKOH COXPAaHEHMS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. HabGmroneHne MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeJl OTCUETA.

2. CpaBHEHHE MyTeHl U TPACKTOPHI ABMKEHUS OJHOTO M TOTO K€ Tela OTHOCHTENHHO Pa3HBIX Tell
OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUs MIPSMOIMHENHOTO IBUKCHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHS.

Habmronenne ABMXKEHUS TeNa 0 OKPYKHOCTH.

Habmionenue MexaHW4YecKuX SIBJICHHM, MPOUCXOIAMIMX B cucteMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBMKEHUH OTHOCUTEIIBHO KaOMHETa (DU3HKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tela U ICUCTBYIONICH Ha HETO CHJIBI.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

Hab6nronenue paBeHCTBA CHJT TIPU B3aUMOCHCTBUH TE.

M3MmeHeHune Beca Tena py yCKOPEHHOM JBUKEHUU.

[lepenaya nmnysbca Ipu B3aUMOJICHCTBUU TEJL.

ITpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAECHCTBUH TEIL.

CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOIECHCTBHH.

CoxpaHeHue UMITyJIbCa IPHU a0CONIFOTHO YIIPYTOM B3aUMOJICHCTBUY.

Ha0nroneHue peakTUBHOIO IBUXKEHHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUH IPU CBOOOIHOM I1aJIEHUU.

CoxpaHeHue MEXaHUYECKOM 3HEPTUM MPU JBMXKEHUU TeJla MO JeHCTBUEM MPYKHUHBI.

Jlabopamopuvie pabomol u onvimol.

1.

2.
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10.

11.

KoncTpynpoBanue Tpakrta Al pa3roHa W JaJbHEWIIEro paBHOMEPHOTO JBMIKEHUS IIapUKa WIH
TEJICKKH.

Omnpenenenne cpeaHel CKOPOCTH CKOJIBKEHHsI OpycKa WM JBM)KEHHS IIapuKa MO HaKJIOHHOM
TUIOCKOCTH.

OnpezneneHue yCKOpeHUs Teja IpH paBHOYCKOPEHHOM JBM)KEHHH 110 HAaKJIOHHON TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayaJIbHOMN
CKOPOCTH.

[IpoBepka rumoTe3sl: €Ciau MPU PABHOYCKOPEHHOM JBI)KCHHH 0€3 HadallbHOM CKOPOCTH MYTH
OTHOCSITCS KaK sl HEUETHBIX YHCEN, TO COOTBETCTBYIOIUE TPOMEKYTKH BPEMEHH OJTMHAKOBBI.
HCCHGI{OB&HI/IC 3aBUCUMOCTH CUJIbI TPCHUA CKOJIBKCHUSA OT CHUJIbI HOPMAJIBHOT'O OJAaBJICHUA.
Onpenenenue k03pPULNEHTA TPEHUS CKOIbXKEHUS.

Onpenenenue KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHHUS IPU PABHOMEPHOM JBHKEHMM TeJla MO T'OPU30HTAIBHOMN
MIOBEPXHOCTH.

Onpenenenue pabOThI CUIIBI YIIPYTOCTH IPU MOIBEME Ipy3a ¢ UCIIOIb30BAaHUEM HEMOJBUKHOTO U
MOJIBUYKHOTO OJIOKOB.

N3yueHne 3aKoHa COXPaHEHUS SHEPTUH.

Pa3nen 9. Mexanuveckue Kojie0aHusI U BOJHBI.

KonebarenbHoe nBuxeHue. OCHOBHbBIE XapaKTEPUCTHKH KoJjeOaHWH: Mepuoj, 4acToTa, aMIUIUTYAA.
MaremaTtnueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpaliieHue suepruu npu KojaedaTeabHOM ABUKEHUU.

3aryxatomue Konebanus. BriHykaeHHble konebanusa. Pezonanc. Mexannueckue BosHbl. CBoiicTBa
MEXaHWYECKUX BOJIH. [IpososbHBIE M ITOonepedHble BOJIHBI. [[IMHA BOJIHBI U CKOPOCTh €€ paclpOCTPAHECHMUS.
MexaHu4yecKHe BOJIHBI B TBEPIOM TEIIE, CEHCMUUYECKUE BOJIHBI.

3Byk. ['pomMKkoOCTb 3ByKa U BbicoTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U ynbTpa3BYK.

Hemoncmpayuu.

1.

ook ow

Habmonenune xonebanuil Tea noJ 1€HCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHUH U pe30HAHCA.

Pacnpoctpanenue npooabHBIX U MONEPEYHbIX BOJIH (HA MOJAEIH).
HaGnromeHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI pe30HaHC.

JIaﬁopamopubw pabomot u onvimol.
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7.

Omnpenenenne 4acTOThl U Mepro/ia KoineOaHui MaTeMaTHIeCKOro MasTHUKA.

Ornpezenienre 4acTOThl U IEPHo/ia KoJeOaHuil MPy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH TIeproia KojeOaHuii TOBEIIIEHHOTO K HUTH IPpy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH TTEpHOIa KoJIeOaHUH TPYKUHHOTO MassTHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH MEPHO/Ia KOJIeOaHH rpy3a, TOBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OMBITHI, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTH TIEPHO/1a KOJIEOaHUH TPYKUHHOTO MAasITHUKA OT MacChl
rpy3a U )KECTKOCTHU MPY’KUHBI.

N3mepenne yckopeHus CBOOOTHOTO aICHHUS.

Pa3nes 10. Di1eKTPOMAarHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJTHBI.

DJIEKTPOMArHuTHOE ToJie. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOWMCTBA 3JIEKTpOMAarHuTHHIX BOJH. Illkana
SJICKTPOMArHMTHBIX BOJIH. Hcnonb3oBanue SJICKTPOMATrHUTHBIX BOJIH IJIA COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.



Hemoncmpayuu.
1. CaoiicTBa IEKTPOMAarHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBa CBETA.
Jlabopamopuvie pabomol u onvimol.
1. WU3yyeHwue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUILI0 MOOUIILHOTO TenedoHa.
Pa3nen 11. CBetoBble siBICHHS.
JlyueBas Moxenb cBera. Mcrounuku cBera. [IpsimonuHeiiHoe pacmpocTpaHeHHE CBeTa. 3aTMEHUs
Comnnua u JIynsl. Otpaxenue cBera. [1nockoe 3epkasno. 3aKOH OTpa)KEHHUs CBETA.
[Ipenomnenue cBera. 3akoH mperoMyeHHs cBeTa. l[logHoe BHYTpEHHEE OTpaKEHHE CBETa.
Hcnonbp3oBanue MOIHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xop nydeit B auH3e. OnTrueckas cuctema goroanmnapara, MUKpOCKoNa U Tejeckormna. ['a3 kak
ONTHYECKasi cuCTeMa. bIM30pyKOCTh U 1aJIbHO30PKOCTb.
Pasnosxenue 6enoro cBera B criekTp. OnbiThl HptoToHa. CriojkeHre CeKTpaibHbIX LBETOB. Jlucnepcus
CBeTa.
Hemoncmpayuu.
1. IIpsmonuHeiiHOE pacnipocTpaHEHHUE CBETA.
OTtpaxkeHue cBera.
[Tomy4yenue n300paskeHUit B MIIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
[IpenomnieHnue cBeTa.
OnTruyeckuii CBETOBO/I.
Xox nydeil B cobuparolieii TuH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Toryuenue n300pakeHU C TOMOIIBIO JTUH3.
[TpuaIM neicTBus GoToarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.
10 Mozensb riasa.
11. Paznokenue 0emoro cBeTa B CIEKTP.
12. Tlony4eHue 6enoro cBeTa MpH CI0KEHUHU CBETAa PAa3HBIX I[BETOB.
Jlabopamopnuvie padbomot u onvimol.
1. HUccnenoBaHue 3aBUCUMOCTH yTJiia OTPaKEHUSI CBETOBOTO JIy4a OT yIiia MaJeHusl.
2. V3yueHue XapaKTEPUCTUK U300paKEHHS MPEAMETA B TIIOCKOM 3epKajle.
3. HccnenoBaHue 3aBUCMMOCTH yTjia MPENOMIIEHUS CBETOBOTO Jiyda OT yIila MaJeHHs] Ha TPaHHIIE
«BO3yX—CTEKIIOM.
4. TlonmyuyeHue u300paskeHUH C MOMOIIBI0 COOUPAIOIIEH TUH3BI.
5. Omnpenenenre HOKYCHOTO PACCTOSHUS M ONITUYECKOW CHUITBI COOMPAIOIIEH JIMH3BI.
6
7.

CoNoORWN

OnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
OMnBITHI IO BOCTIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBBIE (PUITBTPHI.
Pa3znen 12. KBanToBble siBJIeHHUS.
OmneiTel Pezepdopaa u mnanerapHas mojenb aroma. Monenb atoma bopa. Mcnyckanue v nmorsomieHue
cBeta aroMoM. KBaHTbI. JInHENHYaTbIe CIEKTPHI.
PannoaktuBHOCTH. Anb(ha-, 6eTa- u ramma-u3nydenus. CTpoeHne aToMmHoro sjpa. HykionHnas Mozenb
aTOMHOTO sapa. M3otonsl. PagnoaktuBHble npeBpaiuenus. llepuoa nonypacnanga aToMHBIX siiEp.
SAnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsSI0BOTO M MAacCCOBOIO YHCEN. DHEpPrusi CBSA3M aTOMHBIX
siiep. CBsA3b Maccel U dHepruM. Peakuyu cuntesa u nenenus suaep. Merounnku sneprun ConHua v 3BE31.
Snepnas sHepreTuka. JIeMcTBUS paAMOAKTUBHBIX U3IyYE€HUN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
CrieKTpbl U3JIy4€HUs U TIOTJIOIICHHUS.
CrneKTphl pa3aMYHbIX I'a30B.
CnekTp Bojopoaa.
Habmonenue TpexoB B kamepe Busbcona.
PaboTa cuéTunka HOHU3UPYIOUTUX U3TydEHUH.
Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.
JIaﬁopamopuble pabomwt u onvimol.
1. HaOnroseHue CIUIOMIHBIX M JMHEHYATHIX CIIEKTPOB U3ITYUYCHUS.
2. HccnenoBanue TPEKOB: H3MEPEHUE IHEPTUN YACTHIIBI IO TOPMO3HOMY MyTH (110 poTorpadusim).
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3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOIYIb.

[ToBTOpHUTENBbHO--0000MAIOINA  MOJYAb TPEAHA3HAYEH JUIA CHUCTEMaTh3aluu W 0000IeHus
IPEIMETHOTO CO/ICPIKAHUS U OTBITA JIEATEILHOCTH, MPUOOPETEHHOTO TPU M3YUYEHUH BCETO Kypca (pU3UKH, a
TaK)Ke A TOJTOTOBKM K OCHOBHOMY TOCYJAapPCTBEHHOMY 3K3aMeHY MO (HU3HKE I 00ydJarouuxcs,
BBIOPABIINX ATOT YUEOHBIH MpeaMeT.

[Ipu u3ydeHun JaHHOTO MOIYJISI PEATTU3YIOTCS M CUCTEMATU3UPYIOTCS BUJIBI JEATSILHOCTH, HA OCHOBE
KOTOprX O6€CHC‘-II/IBaeTCSI JOCTHUIKCHHUC HpGI[MeTHBIX u MeTaHpe,[[MeTHBIX HJIaHI/IpyeMBIX p€3y.HBTaTOB
00ydeHus, GOpMHUPYETCSI €CTECTBEHHOHAYYHAass IPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCJICIOBAHMS
SIBJICHI/Iﬁ HpI/IpOI[bI U TCXHUKH, OBJIAJCHUC YMCHI/ISIMI/I O6’b$ICHSITL (1)I/ISI/I‘ICCKI/I€ SIBJICHUA, HpI/IMeHSISI
MOJTYYCHHBIC 3HAHUS, PEIIaTh 3a/1a4d, B TOM YHCJIE KaYECTBEHHBIC U DKCIIEPUMEHTAJIbHEIE.

[TpuHIMIIUATBEHO JEATEIBHOCTHBIA XapaKTep JaHHOTO pasjenia peaau3yercs 3a CY€T TOro, uTo
o0ydJarontuecs BBITIOJIHSIOT 33a/IaHUsI, B KOTOPBIX UM IIpeIjiaracTcs:

Ha OCHOBC HOJIy‘-ICHHBIX 3H21HI/II>1 paCHO3HaBaTB 158 Haquo O6’b$ICHSITB (1)I/ISI/II-I€CKI/I€ SABJICHHUA B
OKpYKarollel MPUpo/ie U OBCETHEBHOM JKU3HH;

HUCITIOJIB30BAThH Hay‘IHI)IC METOAbBI UCCIICAOBAHUA C];)I/I3I/I‘-ICCKI/IX ﬂBﬂeHHﬁ, B TOM 4YUCIIC IJIsA HpOBepKI/I
TUIOTE3 U MOJy4eHUSI TEOPETUUECKUX BBIBOJIOB;

O6”I)$ICH$ITI) HayLIHBIG OCHOBBI HaI/I60JI€e BAXXKHBIX I[OCTI/I)KGHI/If/'I COBpCMeHHI)IX TeXHOJ'IOFI/If/'I, HaHpI/IMep,
MPAKTUYECKOTO KCIOJb30BAHUSA PA3JUYHBIX HMCTOYHMKOB JHEPTMH Ha OCHOBE 3aKOHA IPEBpAICHUS H
COXpaHeHI/Iﬂ BCEX U3BCCTHBIX BHUI0B 3H€pFI/II/I.



INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne ¢u3MKM Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS HAINPaBICHO HA JOCTHXKCHHE

JIMYHOCTHBIX, MCTAITPECAMETHBIX U IIPCIAMETHBIX O6p330BaTeHBHBIX PE3YJIbTATOB.

B pesynbrare nzydenusi GuU3MKH Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus y o0ydaronierocst OyayT

C(l)OpMHpOBaHBI CICAYIOIIUE JTUYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

- IPOsIBJICHNE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3NYECKOI HayKH;

- IEHHOCTHOE OTHOLIEHUE K TIOCTUKEHUSAM POCCUNCKUX YUEHBIX--(DU3HKOB,;

2) rpaskIaHCKOI0 U YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJIEHUHM OOILECTBEHHO 3HAYMMBIX U ITHUECKUX IMpOOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN (PU3UKY;

- OCO3HaHME BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B J€ATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIMTAHMSA:

- BOCIIPHUSTHE 3CTETUYECKHX KauecTB (PM3MYECKOM HayKH: €€ FapMOHUYHOTO MOCTPOEHHsI, CTPOrOCTH,
TOYHOCTH, JTJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HAaHHE LIEHHOCTH (M3MYECKON HayKM KaK MOIIHOIO HMHCTPYMEHTa IIO3HAHUS MHpPA, OCHOBBI
pPa3BUTHUS TEXHOJIOTHH, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;

- pa3BUTHE HAY4YHOI JII0O03HATENILHOCTH, HHTEPECA K UCCIIEA0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbS H SMOLMOHAJIBHOI0 0JIArONMOTYYHs:

- OCO3HaHUE IIECHHOCTU 0e3011acHOro o0pasa KM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHUPE, BaXKHOCTH
npaBwi 0O€30IaCHOrO TIOBEACHMSI Ha TPAHCIOPTE, HA JOPOrax, C D3JIEKTPUUYECKMM M TEIJIOBBIM
000pyZI0BaHUEM B JOMAIIHUX YCIOBHSAX;

- ¢(hOpMUPOBAHHOCTb HaBbIKa peQIIeKCUH, IPU3HAHNE CBOETO MpaBa Ha OIIMOKY M TAKOIo K€ IpaBa y
JPYTOro YeJI0BeKa;

6) TpyA0BOro BOCIIUTAHUSA:

- aKTUBHOE y4acTHe B PELICHUH MPAKTUUECKUX 33]a4 (B paMKax ceMbH, 00pa30BaTeIbHON OpraHu3aIiH,
ropoia, Kpas) TEXHOJOTMYECKOM M COLMalIbHOM HampaBIeHHOCTH, TPEOYIOUIMX B TOM YHCIE H
(bu3NYeCKUX 3HAHUI;

- HHTepeC K MPaKTHUECKOMY U3Y4YEHUI0 podeccui, CBI3aHHbIX C (PU3NKOMH;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

- OpUEHTaLUs Ha IPUMEHEHNE (PU3NUECKUX 3HAHUM JUIs pelIeHus 3a/1a4 B 001aCTH OKpYXKaroleil cpebl,
IUTAHUPOBAHMS IOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IIOCIIEACTBUN Ul OKPYKAIOIIEH CpeIbl;

- OCO3HaHMeE INI00ATLHOTO XapaKTepa IKOJIOTUYECKUX NMPOOJIeM U IyTel UX peleHus;

8) aganTanuu K M3MEHAIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeABbI:

- MOTPeOHOCTh BO B3aWMOJICHCTBMM TpU BBINOJHEHUU MCCIEIOBAaHUM M TPOEKTOB (PU3MUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO NeSTEIbHOCTb;

- IOTPEOHOCTH B (YOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIie OPMYIUPOBATH UJIE€U, IOHATHUS, TUTIOTE3bI
0 (pusmuecknx o0ObEKTaX U ABICHUSIX;

- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;

- IUTAHUPOBAHHUE CBOETO PAa3BUTHS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHMIA;

- CTpEMJICHUE aHAJTM3UPOBATh U BBISIBIATH B3aMOCBSI3U MPUPO/IbI, OOIIECTBA U SKOHOMUKH, B TOM YHCIIE
C MCTIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

- OIIEHKa CBOMX JCHCTBUH C Y4€TOM BIUSHHMS Ha OKPYKAIOUIYIO CpPEIy, BO3MOXHBIX IJI0OATBbHBIX
IIOCJIEICTBU.

METAINPEIMETHBIE PE3YJIbTATHI

B pesynprare ocBOEHHs mporpamMmbl 1o (PU3MKE HAa yYpOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS Y

oOyuaromierocsi OyayT chopMUPOBAaHbI MeTampeaMeTHbIe Pe3yJbTAaThl, BKIIOYAIONIME MO3HABATE/IbHbBIE



YHHUBEpCalbHbIEe Y4eOHbIE NEHCTBUS, KOMMYHHUKATUBHBIE YHUBEPCAIbHbBIE YUeOHBIE NEHCTBUS, PETYISATUBHbBIC
YHHUBEpCaTbHbIC yUeOHbIE IEHCTBUS.

ITo3HaBaTeabHbIE YHUBEpPCAJbHBIC y‘leﬁHBle JeHCTBUA

Ba3oBble JJoruuyeckue aeiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYNIECTBEHHBIC TIPU3HAKUA O0OBEKTOB (SIBJICHHIA);

YCTaHABIIMBATh CYIICCTBCHHBIH MPU3HAK KiIacCU(UKAIIMKU, OCHOBAaHUS Ui OOOOIICHHS U
CpPaBHCHHS,

BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHMS B paccMaTpuBaeMbIX (akTaxX, JaHHBIX U
HaOJFOICHUSX, OTHOCSIIMXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJISITh TIPUYUHHO--CIICJICTBCHHBIC CBS3M NPU M3YYCHHH (PU3NUCCKUX SIBICHUW W IPOIIECCOB,
JIENIaTh BBIBOJBI C WICIIOIB30BAHUEM JCTYKTUBHBIX M WHAYKTUBHBIX YMO3AKIIOUYCHHH, BBIIBUTATH
THITOTE3BI O B3aUMOCBSI35X (PU3NYCCKHUX BEINYHH;

CaMOCTOSITENILHO BRIOUPATh CIOCO0 penieHus yaeOHoM Gu3ndecKoii 3a1auu (CpaBHEHHE HECKOJIBKUX
BapHAHTOB PEIICHHSI, BBIOOp HamboJiee MOAXOMASAIIETO ¢ YYETOM CAMOCTOSITCIIEHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBble ncciienoBarebCcKue AeiCTBHA.

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHMUS,

OPOBOAWTH IO CaMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOXKHBIA (pu3nueckuii
9KCIIEPUMEHT, HEOOJIbIIIOE UCCIeI0BaHUE (PUZUYECKOTO SIBICHHUS,

OIICHUBATh HA TIPUMEHUMOCTD U JIOCTOBEPHOCTh HH(OPMAIINIO, TIOJYYSHHYIO B X0J1¢ UCCIICIOBAHUS
WM SKCIIEPUMEHTA;

CaMOCTOSITENILHO  (hOpMyJIMPOBaTh OOOOIICHWS W BBIBOJBI IO pE3yJIbTaraM IPOBEIEHHOTO
HAOJIIOZICHUS, OTIBITA, UCCIICIOBAHNUS,

MPOTHO3UPOBATh BO3MOXKHOE JabHelIIee pa3BuTHE (PU3NUECKUX MPOIIECCOB, a TAKXKE BBIIBUTATH
MPENOJIOKEHUS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

OPUMEHSTH Pa3InYHbIE METOIbl, HHCTPYMEHTBHI U 3alpOChI IIPH MOUCKE U 0TOOpE MHPOPMALIUN WU
JTAHHBIX C Y4ETOM IpeJI0KeHHON yueOHO! (pu3ndeckoil 3a1auu;

aHAJIN3UPOBATh, CACTEMATU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAIIUIO Pa3IMUHBIX BUJI0OB U (hOpM
IIPE/ICTABIICHHS;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMalbHYI0  (GOpMy  MpeaCTaBleHHs  HHpOpMamuum U
WITIOCTPUPOBATh pellaeMble 33JJaul HECIOKHBIMU CXEMaMHU, iuarpaMMaMu, HHOW rpadukoil 1 ux
KOMOMHALUSIMH.

KoMMyHUKaTHBHBIE yHHBepcalbHble Y4eOHbIe JelcTBHA:

B X0/JIe 00CYKJIeHUs yUeOHOT0 MaTepHalia, pe3yJbTaToB JJA00OPATOPHBIX padOT U TPOEKTOB 3a/1aBaTh
BOMPOCHI IO CYIIECTBY 00CYKJaeMO TeMBbI M BHICKA3bIBAaTh HJI€U, HAlIEJICHHBIE HA PEIICHUE 3a/1a4H
U TIo/I/Iep KaHue 0J1aroKenaTeTbHOCTH OOIICHMS;

COTIOCTABJISITh CBOM CYXKICHHS C CYXKICHUSMHU APYTUX YYaCTHHKOB Juajora, OOHapy>KHUBaTh
pa3inyre U CXOJICTBO MO3UIINN;

BBIPpaXKaThb CBOIO TOYKY 3PCHUA B YCTHBIX U IIMCbMECHHBIX TCKCTAX,

nyOJIMYHO TPEACTaBIATh PE3YyIbTaThl BBINOJIHEHHOTO (DU3MUECKOTO OIbITa (IKCIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

MOHUMATh M UCTIOIB30BaTh MPEUMYIIIECTBA KOMAHJAHON U MHIUBUIYATbHONW paOOThI IPU PEIICHUH
KOHKPETHON (hPU3UUECKOM MPOOIEMBIL;

IIPpUHHUMATL LEJIN COBMECTHOU ACATCIIBHOCTH, OPraHU30BLIBATH )I@flCTBI/ISI mno eé JOCTUXCHUIO.
pacipenensaTh poyiH, 00CYKIaTh MPOIECCHI M PE3yTbTAaThl COBMECTHON paboOThI, 000011aTh MHEHUS
HECKOJIbKUX JTIOJICH;

BBITIOJTHATE CBOIO YacTh paOOTHI, TOCTHUTAs KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY HAIPABIICHUIO H
KOOPJMHUPYSI CBOU ACHCTBUS C APYTUMHU WIEHAMHU KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOEr0 BKJI3Ja B OOMMH MPOAYKT MO KPUTEPUSM, CaAMOCTOSTEIBHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHUS



Camoopranmn3anus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYalIUSIX, TPEOYIONTUX JIJIS peeHus (PU3NIECKUX
3HAHUM;

OPUEHTHPOBATbCS B PA3IMUHBIX IMOJAXOJAX MPUHATHS pelieHud (MHAUBUIYaTbHOE, TPUHITHE
pEIICHUS B TPYyIIe, IPUHATHE PEIISHUN TPYIIION);

CaMOCTOSITEIILHO COCTABIIATh AJITOPUTM PelieHUs] (PU3NIECKON 3a1a4u UM TUTAHA MCCIIEAOBAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh MpeiaracMbie
BApUAHTHI PEIICHUI;

JIeNIaTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOHL, 3MOUMOHAJIBHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIPeJUIaraTh IUIaH €€ N3MCHECHHUS,

OOBSICHATH NPUYMHBI JOCTH)KEHUS (HEAOCTHXKEHMsI) PE3y/IbTaTOB JESITEIbHOCTH, AABATh OLIEHKY
IpUOOPETEHHOMY OIIBITY;

BHOCHUTB KOPPEKTHBBI B ICSITEIHHOCTD (B TOM YHCIIE B XO/1 BHITIOJTHEHUS (PU3NIECKOTO UCCIIETOBAHUS
WIA TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENIBCTB, W3MEHUBIIMXCS CHUTYallUd, YCTaHOBJICHHBIX
OmMOO0K, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0sl HAa MECTO APYroro 4ejoBeKa B XOJ€ CIIOpa WIM JUCKYCCUU Ha HAy4dHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYyroro;

NpU3HABaTh CBOE MPABO Ha OMIMOKY MpH peHIeHWH (PU3NYECKHUX 3a]ad WIM B YTBEPXKICHUAX Ha
Hay4HbIE TEMBI M TAKOE K€ IIPABO IPYyroro.

NNPEJIMETHBIE PE3YJIBTATDBI

K koHuy oOyueHuss B 7 KJjacce NpeAMETHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPa’KaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCSA YMEHUI:

MCIIOJIb30BATh MOHATUS: PU3NYECKUE U XUMUYECKUE SBJICHUS, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIEIb,
TUIO0TE3a, €IUHUIBl (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUSI BEIECTBa
(TBEpIOE, KUAKOe, ra3000pa3HOe), MEXaHWYeCKoe IBM)KEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHENHOE), TPaeKTOpHsl, paBHOAEHCTBYIOIAs cuia, AedopMmanus (ynpyras, njaacTuieckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/bI;

pasnuyath siBieHus (auddy3us, TeraoBoe IBUKEHUE YacTUIl BEIIECTBA, PABHOMEPHOE JIBU)KEHUE,
HEpPaBHOMEPHOE JBW)KEHHE, WHEpIHs, B3aUMOJEWUCTBHE TeJ, paBHOBECHE TBEPIABIX Tl C
3aKpEINIEHHON OCBIO BpALIEHMs, Iepefada JaBICHUs TBEPABIMU TelaMH, )KMJIKOCTSMHU U ra3aMmy,
aTMoc(epHOoe AaBlieHUE, JIaBaHUE T, IPEBPALLEHUS MEXaHUUYECKONH SHEPIUH) IO ONKCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLIUX JAaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHNE U3YYEHHBIX (PU3NUYECKUX SIBJICHUN B OKPY)KaIOIIEM MHpE, B TOM YHCIIE
¢duznyeckue SBJICHUS B MPUPOJE: MPUMEPHl ABMXKEHUS C PA3IMYHBIMU CKOPOCTSMHU B KUBOM U
HEXKUBOM Tpupoze, NeicTBUE CHIIBI TPEHUS B NPUPOAE M TEXHHKE, BIUSHUE aTMOC(HEpPHOTro
JABJICHUs Ha JKUBOM OpraHM3M, IJIaBaHHUE PbIO, pblYard B TEJE YeIOBEKa, MPU ATOM MEPEBOIUTH
NPaKTUYECKYIO 3a7auy B y4yeOHYI0, BBIACIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (PU3UUECKUX
SIBIICHHUIA,

OIKCHIBATh M3yYECHHbIE CBOWCTBA TeN U (PU3MUECKUE SABICHMS, UCIIONIb3YS (PU3MUECKUE BETMUUHBI
(mMacca, 00BbEM, TUIOTHOCTH BEILIECTBA, BPeMs, IIyTh, CKOPOCTb, CPEHSSI CKOPOCTb, CHJIA YIIPYTOCTH,
CHUJIa TSKECTH, BEC Tella, CUJla TPEHUS, aBiieHue (TBEPOTo Tena, )KUIKOCTH, Ta3a), BBITAIKUBAIOIIAS
cHJla, MeXaHudeckass paboTa, MOIIHOCTb, IJICUO CHJIbI, MOMEHT CHJIbl, KOO(QQPHUIMEHT MOJIE3HOTO
NENCTBUS MEXaHU3MOB, KMHETUYECKash M IMOTEHLMaJbHasi SHEprus), MpH OMHCAHUU HPAaBUIBHO
TPaKTOBATh (GU3NUECKUN CMBICI UCIIOJIb3YEMBIX BEJIMYHMH, UX 0003HAYCHUS U €TUHUIIBI (PU3NIECKUX
BEJIMYMH, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3NYECKYIO BEIUYMHY C JPYTHMMHU
BEJIMYMHAMU, CTPOUTH IPah)UKHU U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;
XapakTepu30BaTh CBOICTBA Tell, PU3NUECKUE SIBIECHUS U NPOLECCHI, UCIOIb3Ysl IPABUIIA CIOKECHUS
cuJl (BROJIb OHOM IpsiMOi), 3aKkoH I'yka, 3axkoH Ilackains, 3akoH ApxuMmena, IpaBUJIO PaBHOBECHS
pblyara (070Ka), «30J10TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXAHWYECKON SHEpruH, NpU
3TOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMUCHIBATh €T0 MATEMAaTHUYECKOE BhIPAXKECHNUE;



OOBSCHATH (PU3NYECKUE SIBICHUS, TPOLIECCHI U CBOWCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE CUTYaIMH
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHO--CIEICTBEHHBIE CBSI3U, CTPOMTH
00bsICHEHHE W3 |—2 JIOTMYECKUX IIIaroB C OMOpPoW Ha |—2 W3YYEHHBIX CBOMCTBA (PU3MUECKHUX
SIBIICHU, (PU3NUECKUX 3aKOHA WITH 3aKOHOMEPHOCTH;

pewath pacuéTHble 3ajaud B 1—2 neicTBUA, UCMONB3YS 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOILUE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalW3a YCIOBMs 3aJauyd 3allUChIBaTh KPAaTKOE YCIOBHE,
HOJCTABIATh (PU3NUECKUE BEIUYHHBI B (DOPMYIIBI M MPOBOAUTH PACUYETHI, HAXOJUTH CIIPABOYHBIC
JJaHHbIE, HEOOXOJUMBIE IS pEILIeHUs 3a/]Ja4, OLICHUBATh PEATMCTUYHOCTh OJIYYEHHON (hU3N4eCcKOon
BEJIMYUHBI,

pacrio3HaBaTh MpOOJIEMBI, KOTOPbIE MOXHO PELIMTh NPH MOMOLIM (U3UYECKUX METOJIOB, B
ONUCAaHUM HCCIIECAOBAHUS BBIJEIATh IPOBEPSAEMOE NPEANON0oKEeHHEe (TUIOTE3y), pa3iauyaTb U
MHTEPIPETHPOBATH MOTYYCHHBIH pe3yabTaT, HAXOAUTh OIIMOKH B XOJ/€ OIMbITA, JeJIaTh BBIBOABI 110
€ro pe3ynbTaTaM;

IOPOBOJIUTH OIBITHI 1O HAOMIOJCHUIO (U3UYECKUX SBICHUH WM (PU3NYECKHX CBOMCTB TeI:
dopMynHupoBaTh TpPOBEpSEMBbIC MPEANOJIOKEHUS, COOMpPATh YCTAHOBKY M3 MPEUIOKEHHOTO
000pyI0BaHUs, 3alIUCHIBATH X0 ONbITA U (POPMYJIUPOBAThH BHIBOJIBI;

BBITOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUSL, BPEMEHH, MAacChl Tela, 00bEMA, CUIIBI U TEMIIEPATYpPhI
C HCIOJb30BAaHMEM AaHAJIOTOBBIX M IM(PPOBBIX MPHUOOPOB, 3aMHMCHIBATH INOKA3aHUS TPUOOPOB C
yu€TOM 3a/1aHHOM a0CONIFOTHON MOTPEUTHOCTH U3MEPEHHUIA;

IPOBOAMTH KCCIEAOBAaHHWE 3aBUCUMOCTH OJHOM (U3MUECKOM BEIMYMHBI OT JApPYyrol c
UCIIOJIb30BaHUEM IMPSIMBIX HW3MEpPEHUH (3aBUCHMOCTU IYTH PaBHOMEPHO JBMIKYILErocs Tejaa OT
BPEMEHHU JIBH)KCHUS Teja, CHJIbl TPEHUs CKOJIbXKEHHs OT Beca Tesla, KayecTBa 0O0paboTKU
MOBEPXHOCTEN T€Jd M HE3aBUCHMOCTH CHJIbI TPEHHS OT IUIOLIAJAM CONPUKOCHOBEHUS TEJ, CHJIBI
YIPYroCTH OT yJUIMHEHUs NPY>KUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00bEMa NOrpyKEHHOM YacTH Teja
U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, Ha KOTOPYIO
HOTPY’KEHO TeJOo, YCIOBUH IUIaBaHUs TeJl, YCIOBUI paBHOBECHUS pblyara 1 OJ0KOB), y4acTBOBATh B
IUIAHUPOBAHUM Y4eOHOTO MCCIIEJJOBAHUSI, COOMPATh YCTAHOBKY U BBIIOJHATh U3MEPEHUS, CIEAys
NPEUIOKEHHOMY IJIaHy, (UKCHUPOBaTh pe3yJdbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJE NPEJIOKEHHBIX TaOMUI U TrpaduKoB, AeNaThb BBIBOJABI IO pe3yjibTaTaMm
WCCIIEJOBAHMSI,

IPOBOANTH KOCBEHHBIE HM3MEpPEHUs (PU3NYECKUX BEJIWYMH (TUIOTHOCTh BEILIECTBA KHUAKOCTU H
TBEPAOrO Tela, CHUJla TPEHMSI CKOJIbKEHUS, JaBJIEHWE BO3]yXa, BbITAJKUBAIOIIAs CHJIA,
JecTByIOIAs Ha TOrPYKEHHOE B JKUAKOCTH TEJ0, KO3()PUIMEHT MOIEe3HOro NEHCTBHSI MPOCTHIX
MEXaHMU3MOB), CJenysl MPEeAJoKEeHHOM HWHCTPYKIMHM: IpPU BBINOJIHEHUU H3MEpEHUil colOupartb
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

coOiroaaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
yKa3bIBaTh NPHUHLMIBI JEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOINAIOIIMECS COCYAbl, 0apoMeTp, pbluar, MOABMKHBIA M HEMOABMKHBINA OJIOK,
HAKJIOHHAs MJI0CKOCTh;

XapakTepru30BaTh MPUHLUIIBI AEUCTBHUS U3YUEHHBIX PUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOI
Ha UX ONUCaHUA (B TOM YHCIe: NOJUINITHUKH, YCTPOHCTBO BOJAOMPOBOJIA, THAPABIMUECKUI Tpecc,
MaHOMETp, BBICOTOMED, IOPIIHEBOM HACOC, APEOMETP), UCIOJIb3YS 3HAHHSI O CBOMCTBAX (PU3NYECKUX
SBJICHUN U HEOOXOAMMbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOJIUTH MPUMEPHI (HAXOAUTh HMH(OpPMALMIO O MpPUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS
¢bu3nyecKuX 3HaAHUM B MOBCEJIHEBHOM >KM3HU JIJIsl o0ecrieueHus: 6e30MacHOCTH MPU OOpalleHuH ¢
npubopaMH W TEXHUYECKUMH YCTPOMCTBAMH, COXpPAHEHHUs 3J0pOBbs M COOJIOAEHUS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKPY’KaIOILEH cpefe;

OCYILIECTBIISAITh OTOOp HMCTOUYHUKOB HH(popmaruu B HMHTepHETe B COOTBETCTBUM C 3aJJaHHBIM
MIOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIMXCS 3HAHUH U TyTEM CPaBHEHUS PA3JIMYHbIX HICTOYHHUKOB
BBIIETISATH HHPOPMAIUIO, KOTOPAs SABJISETCS IPOTUBOPEUMBON UM MOXKET OBITh HEZOCTOBEPHOIA;
UCTOJb30BaTh TPU  BBIIOJHEHWH YYEOHBIX 3a/JaHUMl  HaydyHO--TIONYJSIPHYIO  JIUTEpATypy
($U3UUECKOro coepkaHus, CIpaBOYHbIE MaTepPHalbl, pecypchl ceTu MIHTepHeT, BaieTh MpuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3zoBaHus MH(POPMAIK U3 OAHOM 3HAKOBOW CUCTEMBI B IPYIYIO;
cOo3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOLICHU Ha OCHOBE 2—3 UCTOYHUKOB
uHpopManuu (PU3NYECKOTO COACPKAHUA, B TOM YUCIE MYyOIMYHO JeNIaTh KPaTKHE COOOIIEHUS O



pe3yibTaTax HpPOEKTOB MM Y4eOHBIX HCCIEAOBaHWM, MpPU STOM TIPaMOTHO MCIIOJIb30BaTh
W3y4CHHBIN MOHATUHHBIN anmapar Kypca (U3MKH, COPOBOKAATH BBICTYIICHHE MTPE3CHTAIHCH;
IPY BBIOJHEHUN Y4YEeOHBIX MPOEKTOB M MCCIEJOBAHUHN paclpenensaTh OO0s3aHHOCTH B IpyIIE B
COOTBETCTBUHU C ITIOCTABICHHBIMU 337a4aMH, CIICAUTH 3a BHIIIOJIHECHUEM IJIaHA ACUCTBUM, IEKBATHO
OLIEHUBaTb COOCTBEHHBIN BKJIAJ B JEATEIBHOCTh TIPYIIBI, BBICTPAaUBAaTh KOMMYHHMKAaTHBHOE
B3aUMOJICHCTBUE, YUYUTBIBASI MHEHUE OKPYKAIOIINX.

K koHiy oOyueHuss B 8 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPa’KaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA YMEHUI:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYIN, TEIUIOBOE IBM)KEHHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHMS BEILECTBAa, KPHUCTANIMYECKUE W aMop(dHble Tela, HACHIEHHBIH MU
HEHACBIIEHHbI Tap, BJIAXHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPIUs, TEIUIOBOU
JIBUTaTellb, HJIEMEHTAPHbIM SJEKTPUYECKUN 3apsiyl, DJIEKTPUUYECKOe II0Je, IPOBOJHUKU U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE I10JIE;

pasinyath ABJICHMs (TEIUIOBOE PACHIMPEHME U CXaTue, TeIlonepeaaya, TEIIOBOe paBHOBECHE,
CMauyuBaHMe, KalWUIApHBIE SBICHMs, HCIApEHUE, KOHJAEHCAlMs, IUIaBJIEHUE, KPHCTaJIU3aIMs
(oTBepreBaHUE), KWIIEHUE, TeIulonepenaya (TEIIONPOBOJHOCTb, KOHBEKIUS, HW3JIyuYEHUE),
JIEKTpU3alMsl T, B3aUMOJICHCTBHE 3apsiioB, JEHCTBHSI 3JIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JEWCTBHE MArHUTHOIO IOJII Ha IPOBOJAHHMK C TOKOM,
3JIEKTPOMArHuTHasE MHIYKLKSA) MO ONUCAHMUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh IPOSIBIIEHUE U3YYCHHBIX (PU3NUECKUX SBJICHUN B OKPY)KAlOIIEM MHpE, B TOM YHCIE
bu3nueckue sIBIEHUS B IPUPOJIe: TOBEPXHOCTHOE HATSKEHNE U KallUJUIIPHbIE SBJICHUS B IPUPOJE,
KpUCTAJLJIBI B ipUpoje, u3inydenue ConHla, 3aMep3aHue BOJ0EMOB, MOpPCKUE Opu3bl, 00pa3oBaHHe
pOChl, TyMaHa, HHEs, CHera, 3JeKTpUYECKHE SBJICHUS B aTMocdepe, 3JIEKTPUUYECTBO KUBBIX
OpPraHu3MOB, MAarHUTHOE TOJIe 3eMJIH, Jpei] MOIIOCOB, POJNb MAarHUTHOTO TOJS ISl JKU3HHA Ha
3emiie, MOJSIPHOE CHUSHUE, IIPU ATOM IEPEBOAUTH NMPAKTUYECKYIO 33ady B y4yeOHYIO, BBLIEIATH
CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMH;

OMHUCBIBATh U3y4YEHHbIE CBOWCTBA TeN U (PU3MUECKUE SABICHMS, UCIIONIb3YS (PU3MUECKUE BETUUUHBI
(TemmnepaTypa, BHYTPEHHssI SHEPrus, KOJMUYECTBO TEIUIOTHI, yJelbHas TEIUIOEMKOCTh BEILECTBa,
yJleNbHas TEIUIOTA IUIABJICHUs, yelbHas TeIUIoTa NapooOpa3oBaHysl, yAeIbHAas TEIJI0Ta CrOPaHUs
TOIJIMBA, KOA(PQHUIMEHT IMOJIE3HOTO JAEHCTBHS TEIUIOBOW MAIMHBI, OTHOCHUTENIbHAS BIIAXKHOCTb
BO3/yXa, JJIEKTPUYECKUN 3apsf], CHJIAa TOKAa, IEKTPUYECKOE HAMpsHKEHUE, CONPOTUBIICHUE
POBOJIHUKA, YAEITHbHOE CONPOTUBIIEHUE BEIIECTBA, PA00Ta M MOIIHOCTh MJIEKTPUUYECKOTO TOKA), TPH
ONMCAHUU TPABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICI HCHOJB3YEMBIX BEJIMYMH, 0003HAUYECHUS U
€IMHUIBl (PU3MUECKUX BEJIMYMH, HAXOAWUTh (OPMYJIBI, CBS3BIBAIOIIME JaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEJIWYMHAMH, CTPOUTH Tpa@UKU H3yYEHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3UYECKUE SIBIEHUS U MPOLECChl, HCIOJb3YyS OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISPHO--KHHETUYECKOH TEOpPUU CTPOEHHUS BEIIECTBA, MPUHIUI CYNEpHO3ULUU
noJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHMsI 3apsiaa, 3akoH OMa JiJ1s y4acTKa Lenu, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUs! SHEPTUH, IIPU ATOM J1aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA
U 3aIMChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TeJ, B TOM 4YHCI€ U B KOHTEKCTE CUTYyallHui
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh NPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oO0bsicHeHHe M3 |—2 JOrMyeckux IIAaroB ¢ Omnopoil Ha 1—2 M3y4EHHBIX CBONCTBA (PU3MYECKUX
ABJIEHUH, PU3NUECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTENH;

pemath pacuéTHbIC 33Jayd B 2—3 JEMCTBUSA, UCHONB3YsA 3aKOHBI U (HhOPMYJIbI, CBSI3bIBAIOIUE
¢u3nueckre BEIMYMHBI: HAa OCHOBE aHalM3a YCIIOBHS 3aJaydl 3allMChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX I PELICHHS 3a/1a41, BEIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMbIE
JUIsl €€ pelIeHus], IPOBOAUTE PacuéThl U CPAaBHUBATH MOJyYCHHOE 3HaYeHHE (PU3UUECKOM BETUYMHBI
C M3BECTHBIMU JaHHBIMU;

pacrio3HaBaTh Npo0IEeMbl, KOTOPHIE MOXKHO PEIIUTH IPU MOMOIIH (PU3NIECKUX METOJIOB, UCIIONIB3YsI
ONUCaHWE HCCIIEJOBAaHUs, BBIACIATH MPOBEPSIEMOE MPEINONI0KEHNE, OLEHUBATh IPABUIBHOCTD
HOpsi/IKa IPOBEACHUS HCCIEI0BAHNUS, JIeNIaTh BBIBO/IBI,



IPOBOJUTH OMNBITHI 10 HAOMIOACHUIO (U3NYECKUX SBICHUH WIM (PU3MUYECKUX CBOMCTB Tell
(KanuJUIIpHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT €ro 00bEMa, TeMIeparypbl, CKOpPOCTH
npolecca OCTHIBAaHMSI W HAarpeBaHUS NPH H3IYyYEHMH OT LIBETa M3JIydarouled (MOrIouaromeil)
MOBEPXHOCTHU, CKOPOCTb UCIIAPEHUS BOJIbI OT TEMIIEPATYPHI )KUIKOCTH U IUIOIIAIN €€ NOBEPXHOCTH,
JJIEKTpU3alMsl T€I M B3aUMOJEHCTBHE DIIEKTPUYECKUX 3apsAOB, B3aUMOJEHCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaJU3allis MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, JAE€UCTBUS MarHUTHOTO I0JIS
Ha IIPOBOJHMK C TOKOM, CBOMCTBA DJIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOABUIATENS IOCTOSHHOTO
TOKa): (hOpMYyIHPOBATH MPOBEPSIEMBIE MPEANOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKESHHOTO
000pyI0BaHUs, OIIUCHIBATh X0/ OIbITA U (POPMYIUPOBATH BBIBObI;

BBIIOJIHATH NPSIMbIE U3MEPEHUSI TEMIEPATYPbl, OTHOCUTEIbHON BJIAXKHOCTU BO3/yXa, CHJIBI TOKA,
HANpsOKCHUSI C KCIOJIb30BAaHHEM AHAJIOTOBBIX MPHOOPOB M JAaTYMKOB (PU3MUECKUX BEIHYUH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33aHHOM aOCOIIOTHOM MOTPELIHOCTH;

OPOBOJIUTH HCCIEOBAHWE 3aBUCUMOCTH OJHOM (PU3UYECKOM BEMMYMHBI OT JIPYrol c
MCIIOJIb30BaHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTh COIPOTHBIIEHUS MPOBOJHUKA OT €ro JUIMHBI,
IUIOLIAIN MTOIIEPEYHOI0 CEYEHMS U YIENBbHOIO COIIPOTUBIICHMS BEIECTBA TPOBOJHUKA, CUJIBI TOKA,
UAYIIETO Yyepe3 MPOBOIHUK, OT HANIPSHKEHUS Ha IPOBOJAHUKE, UCCIIEI0BAaHUE I10CIIEI0BATEILHOTO U
HapajjiesIbHOTO0 COeAMHEHUH MPOBOIHUKOB): IUIAHUPOBATh UCCIIEI0BaHUE, COOUPATh YCTAHOBKY U
BBIINOJHATh U3MEPEHUS, CIENys MPENI0OKEHHOMY IIaHy, (PUKCUPOBATh PE3yJIbTaThl MOIYYEHHON
3aBUCUMOCTH B BUJI€ TaOJIUIl U T'paUKOB, AeJIaTh BIBOBI 10 Pe3yJIbTaTaM UCCIIEI0BaHMS;
IPOBOJUTh KOCBEHHBIC HM3MEPEHHs (U3NYECKUX BEIMYMH (yIeNbHas TEIJIOEMKOCTH BEIIECTBA,
COIIPOTHBIICHUE TMPOBOJHUKA, pPabOTa M MOIIHOCTH DJIEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEpEHus, coOUpaTh SKCHEPUMEHTAIbHYI YCTAHOBKY, CIENys MPEAJOKEHHONH HHCTPYKLUH, U
BBIUNCIISTH 3HAUEHUE BEIMUUHBI,

co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH IpU paboTe ¢ 1a0opaTOpHBIM 000pyI0OBaHUEM;
XapakTepu30BaTh MPUHLUIIBI AEHCTBHS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOUCTB C OIOPOM
Ha UX ONHUCaHUA (B TOM YHCIE: CHCTEMa OTOIUIEHHs JOMOB, THTPOMETp, HapoBas TypOuHa,
amMIiepMeTp, BOJIBTMETP, CUETUYMK ODIEKTPUUYECKOH SHEPTHH, 3JICKTPOOCBETUTENIBHBIE MPUOOPHI,
HarpeBaTelbHbIe 3JEKTPONPUOOPHI (TPUMEPHI), INEKTPUUECKUE TPEAOXPAHUTENH, FIEKTPOMArHHUT,
AJIEKTPOJIBUraTeNlb MOCTOSIHHOTO TOKA), UCIOJB3Ysl 3HAHMUSI O CBOMCTBAX (PU3MYECKUX SIBICHUU U
HEo0Xo/iuMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENbHbIE MPHUOOpPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KHUJKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CrOpaHus, JJEKTPOCKOI, PEOCTAaT), COCTABIATh CXEMBbl JJIEKTPUUECKHUX LENen C
NOCJIe0BATENbHBIM U MapaJlJIEIbHBIM COEMHEHUEM AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAUECHHUS
DIIEMEHTOB 2JIEKTPUYECKUX LIETIEH;

NPUBOJIUTH MPUMEPHI (HAXOIUTh HMH(OpPMALMIO O NpPUMEpax) MPAKTUYECKOTO HCIOJIb30BAHUS
¢u3nyecKuX 3HaAHUM B MOBCEJHEBHOM >KM3HU NIl 00ecrieueHus: Oe30MacHOCTH MPH OOpalleHUH ¢
npubopaMH W TEXHHYECKUMH YCTPOMCTBAMH, COXpPAHEHUs 3/0pOBbs U COOJIOAEHUS HOPM
HKOJIOTHYECKOTr0 MOBEJICHHS B OKPYKAIOLIEH cpelie;

OCYILIECTBIISATh TOUCK HWHGpOpMaUUu (U3NUECKOTO cojaepkaHuss B VIHTepHeTe, Ha OCHOBE
UMEIOLINXCS 3HAHUM U MyTEM CpaBHEHMSI JOIMOJHUTEIbHBIX UCTOYHUKOB BBIIEIATH HH(OpMAIIHIO,
KOTOpas SABJISETCS MPOTUBOPEUUBOI M MOXKET OBITh HEIOCTOBEPHOM;

UCIIONIb30BaTh TMpPH  BBIMOJIHEHWH YUYEOHBIX 3aJaHUil HAay4YHO--TIONMYJSPHYIO JIUTEPATYPY
bu3nYeCcKOro cojiepxaHus, ClipaBOUYHbIE MaTepHalibl, pecypchl ceTh MIHTepHeT, BIajeTh NpuéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3zoBaHus HH(POPMAIK U3 OAHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHbIE MUCbMEHHBIE U KpaTKUE YCTHBIE COOOIIeHus, 000011ast nHOOPMALIUIO U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOrO COAEpKAaHMS, B TOM 4YHCIE MMyOJIMYHO NPEICTaBISAThH
pe3yJIbTaThl IPOEKTHOM MIIM UCCIIE0BATENBCKOM AEATENBHOCTH, IIPYU 3TOM IPAMOTHO MCIOJIb30BaTh
M3YYEHHBIN MOHATUIHBIN anmnapaT Kypca GU3HKH, CONPOBOXK/IAaTh BRICTYINIEHUE TIPE3EHTALINEH;
IpY BBIOJHEHUU YYEOHBIX MPOEKTOB U MCCIENOBAHUN (PU3MUYECKHX IPOLECCOB paclpenesTh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 33JauaMH, CJIEIUTh 32 BBINOJIHEHHEM
IUIaHa ACUCTBUI M KOPPEKTUPOBATH €r0, aIeKBATHO OLICHUBATh COOCTBEHHBIH BKJIA/l B IEATEILHOCTh
IpyNIbl, BBICTPaWBAaTh KOMMYHUKATHBHOE B3aUMOJEHCTBHUE, NPOSBIAS TOTOBHOCTH pa3pellaTh
KOH()JIUKTHI.



K xoHmy oO0ydenuss B 9 kiacce IpeaMETHBIE Pe3yabTaThl Ha 0a30BOM yPOBHE JIOJDKHBI OTPaXkaTh
c(OPMHPOBAHHOCTh y O0YYAIOIIUXCSI YMEHHU:

MCIIOJIb30BaTh MOHATHUA: CUCTEMA OTCUETA, MAaTEpPUANIbHASA TOYKA, TPAEKTOPHs, OTHOCUTEIBHOCTD
MEXaHUYECKOTO JABIKEHHS, Ieopmanus (yrpyras, IiIacTu4eckas), TpeHUe, IEHTPOCTPEMHUTEIBHOE
YCKOpEHHE, HEBECOMOCTh U IIEPErpy3KH, LIEHTP TSHKECTH, a0COIIOTHO TBEPAOE TEJO, HEHTP TAKECTH
TBEPJOTO TeJa, paBHOBECHE, MEXaHHMUECKUE KOJIOaHUsI U BOJHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK,
JJIEKTPOMArHuTHBIE  BOJIHBI, IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30pPYKOCTh U
JaIbHO30PKOCTh, CIIEKTPHl WCIYCKAaHUs M TOTJOoLIeHHs, anbda-, Oera- ¥ ramma-usiaydeHus,
W30TOIIBI, /IEPHAsI DJHEPIeTHKA;

pa3iauyaTh  SIBIE€HHSA  (PaBHOMEPHOE M HEPAaBHOMEPHOE  IPSMOJIMHEHHOE  JABH)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JABIKEHHE, CBOOOIHOE MaJCHUE TN, PABHOMEPHOE JBI)KEHUE
[0 OKPYXHOCTH, B3aUMOJEHCTBHE Tel, PEaKTUBHOE J[BHUXKEHUE, KoyeOaTeIbHOe JBUXKEHUE
(3aryxaromme u BBIHY)XJCHHBIE KOJeOaHMs), PE30HAHC, BOJHOBOE ABIKEHHE, OTPAXXKCHHUE 3BYKa,
IPSIMOJIMHEMHOE PACIpOCTPAHEHUE, OTPaKCHHE M IPEIIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE
OTpaKEHHE CBETA, Pa3JIOKEHHE OENOro CBETa B CHEKTP U CJIOKEHUE CHEKTPAIbHBIX IIBETOB,
JUCIIEpCUsl CBETA, ECTECTBEHHAs paJUMOaKTHUBHOCTb, BO3HUKHOBEHHUE JIMHEWYATOrO CIEKTpa
U3Ty4eHHs) M0 ONMCAHMIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX
JaHHOE (prU3HUYEeCcKoe SIBICHUE;

pacro3HaBaTh IPOSIBICHUE U3YYEHHBIX (U3UUECKUX SBICHUH B OKPYXKAIOIIEM MUpPE (B TOM YHCIIEe
¢uznueckue [BJICHUS B NPUPOJE: MPUIMBBI U OTIUBBL, JBUKeHUE I1aHeT COJHEYHOM CHCTEMBI,
PEaKTUBHOE IBW)KCHHUE JKHUBBIX OPraHM3MOB, BOCIIPUSATHE 3BYKOB XMBOTHBIMH, 3€MIIETPSACEHUE,
ceificMMuYecKHe BOJIHBI, I[yHaMH, X0, LIBETA TeJl, ONTUUYECKUE SBJICHUS B NIPUPOJAE, OMOIOrHUEcKoe
JeiicTBUe BHUIUMOIO, YJiIbTPaHUOIETOBOIO M PEHTTEHOBCKOI'O W3IYYEHUH, €CTeCTBEHHbIN
PaAMOAKTUBHBIN (POH, KOCMUYECKUE JY4YH, PaJUOAKTHUBHOE W3JIyU€HUE HPHUPOJHBIX MUHEPAJIOB,
JeiicTBUe paJMOaKTUBHBIX M3JIy4eHMH Ha OpraHu3M YeloBeKa), IpU 3ITOM IEepeBOJIUTH
NPaKTUYECKYIO 33a7ady B y4eOHYIO, BBIACIATH CYIICCTBEHHBIE CBOWCTBA (MPU3HAKK) (PH3UUECKUX
SIBJICHUIA;

ONMCHIBATh U3yYEHHBIE CBOICTBA TeN U (U3NUECKUE SIBICHUS, UCNOJb3Ys (PU3NUYECKUE BEIUYUHBI
(cpenHsist U MTHOBEHHAs! CKOPOCTh TeJa PU HEPABHOMEPHOM JIBUKEHHUH, YCKOPEHUE, ITepeMEIEHHE,
NyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CUJIa YIPYTOCTH, CUJIAa TSXKECTU, YCKOPEHUE CBOOOHOTO
NaJieHUus, BeC Teja, HMMIIYJIbC Tejla, HMIYJIbC CHJIbI, MeXaHudeckass paboTa U MOIIHOCTb,
NOTEHLIMAbHAs DHEPIUs Tella, MOJHATOIO HaJ MOBEPXHOCTHIO 3€MJIM, NOTEHLUAIbHAs JYHEPTUs
CKaTOM NpPYKUHBI, KHHETHYECKasl SHEPIus, MOJIHAasg MEXaHUYecKasl dHEPIus, MepuoJ M 4acToTa
KoJIeOaHUH, JJMHA BOJIHBL, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKAa3aTellb
MPEIOMJIEHUS Cpefibl), IPU ONMMCAHUU MPABUIBLHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOIb3YyEMbIX
BEJIMYMH, 0003HAUEHUsI U €AMHHUIBI (PU3NYECKUX BEIMYHMH, HAXOAUTh (OPMYIJIbI, CBSA3BIBAIOIINE
JaHHY!0 (U3UYECKYI0 BEIUYMHY C JPYrUMH BEJIWYMHAMH, CTPOUTh TpaduKU H3YYEHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYECKUE SBJICHUS U MPOLIECCHI, UCTIOJb3Ys 3aKOH COXPaHEHUs
SHEPruM, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUII CYNEPIO3UIIUU CUJI, TPUHIIUIT OTHOCUTEIbHOCTH
I"anunes, 3akoHbl HplOTOHA, 3aKOH COXpaHEHMs UMITYJIbCA, 3AKOHBI OTPAKEHUS M INPEIOMIICHHUS
CBETa, 3aKOHBI COXpPAHEHHS 3apsJI0BOTO W MACCOBOTO YHUCEN MPU SACPHBIX PEAKIUAX, MPU 3TOM
JlaBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTeMaTHYECKOE BhIpaKEHHE;
OOBSACHATh (PU3MYECKHE MPOLECChl M CBOICTBA TeJl, B TOM 4YHCIE€ U B KOHTEKCTE CHUTYyallHii
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYMHHO--CIEICTBEHHBIE CBSI3U, CTPOMTH
o0BsicHeHHe W3 2-3 JIOrMYECKMX ILIAroB C OMNOpOM Ha 2—3 M3Y4YEHHBIX CBONCTBA (PU3MYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3a/1a4M (OMHUPAIOIIMECcs Ha CUCTeMY U3 2—3 ypaBHEHHUH), UCIIONb3Ys 3aKOHBI U
(bopMyIbl, CBsA3bIBarOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHaJIN3a YCIIOBHS 3a/1auu 3al1ChIBATh
KpaTKOE YCIIOBUE, BBISBISATH HENOCTAIOIIME WJIM H30BITOYHBIE JJaHHBIE, BBIOMPATh 3aKOHBI U
dopMynbl, HEOOXOAMMBIE ISl PELICHUs, NMPOBOAUTH PACUYETHl M OLEHHMBATH PEATHCTUYHOCTH
HOJY4EHHOT0 3HaYeHUs (PU3NYECKOIN BETMUNHBL;

pacrio3HaBaTh Npo0IeMbl, KOTOPHIE MOXKHO PEIIUTH MIPU MOMOIIH (PU3NIECKUX METOJIOB, UCIIONIB3YsI
ONMCAHUE HCCIENOBAHUS, BBLICIATH IPOBEPSIEMOE IPEANOIOKEHUE, OLEHUBATh INPABHIBHOCTD



MOpsKa TPOBENEHUS HCCIEeNOBaHUS, JeNaTh BBIBOJABI, HMHTEPIPETUPOBATH  PE3YNIbTATHI
HAOJII0ICHUI U OIBITOB;

MIPOBOJIUTH OTIBITHI IO HAOTIOACHUIO (PU3MUECKUX SBJICHUN WM (PU3NUECKUX CBOMCTB TeJ (M3ydeHUE
BTOpPOro 3akoHa HpBIOTOHA, 3aKOHa COXpPAHEHUS SHEPruH, 3aBHCUMOCTh Iepuoja KoJeOaHWi
MPYKUHHOTO MasTHUKA OT Macchl rpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMILTUTY/IbI
MaJIbIX KOJIeOaHuil, MPsIMOIMHEHHOE pacIpOCTpaHEHUE CBETA, pa3iodkeHue O0eIoro cBera B CIIEKT),
U3Y4YE€HHE CBOMCTB H300pa)K€HUS B IUIOCKOM 3€pKajie U CBOICTB M300pa’keHUs MpeaMeTa B
coOuparomied JuH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB  M3JIYUYEHHMS):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY W3 M30BITOYHOrO Habopa 00OpYJOBaHMS, ONMHCHIBATH XOJ
OTIBITA M €T0 PEe3yJbTaThl, (HOPMYIUPOBATH BEIBOJIBI;

IPOBOJUTH IMpPH HEOOXOAWMOCTH CEPHIO MPSMBIX H3MEPEHUH, ONpeAessisi cpelHee 3HAYCHHE
u3MepsieMoi BeNWYuHBI ((POKYCHOE pacCTOSHHE COOMPAOIICH JIMH3BI), 0OOCHOBBIBATH BHIOOP
crioco6a n3MepeHust (M3MEpUTETHHOTO TPHOOopa);

MPOBOAMTH HCCIEAOBAHUE 3aBUCHUMOCTEH (DU3MUECKUX BEIUYMH C HCIOIb30BAaHUEM MPSIMbIX
U3MEpEeHHl (3aBUCUMOCTh IyTH OT BPEMEHU IpPHU PAaBHOYCKOPEHHOM JBM)KEHHUU 0€3 HavyalbHOM
CKOpOCTH, TIepHoJia KoJeOaHN MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJa
OTpakKeHMsI CBeTa OT yIila MaJeHHs U yIyia MPeNoOMIICHUS OT yIyia MaJeHHs): IUIaHUPOBATh
UCCIIEIOBAaHUE, CAaMOCTOSITEIIbHO COOMpaTh YCTAaHOBKY, (DMKCHPOBATh PE3YIbTAThl TOIYYEHHOU
3aBHCUMOCTH (DU3MYECKHUX BEMYHUH B BUJAE TAaOIUI U TpaduKOB, JIe1aTh BBIBOBI IO pe3yibTaTaMm
HCCIIC/IOBAHMS,

MPOBOANTH KOCBEHHBIE U3MEPEHUs PU3NUECKUX BEUYHMH (CpEHsS CKOPOCTh U YCKOPEHHUE TeJa pH
PaBHOYCKOPEHHOM JIBIDKEHUHM, YCKOPEHUE CBOOOJHOTO TMajeHHs, KECTKOCTh MPYKHHBI,
KOO(QQUIMEHT TPEHUS CKOJBXKEHHS, MeXaHW4uecKas padoTa M MOUIHOCTh, YacTOTa W TIEPHOA
KoJIe0aHUI MaTeMaTH4eCKOro M MPYKUHHOTO MasiTHUKOB, ONTHYECKAas CHJIa COOMpAIOIIEH JTHUH3bI,
paZMoaKTHBHBIA ()OH): IUIAHUPOBATH M3MEPEHHS, COOMpAaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITMIOJHATh U3MEPEHUS, CIEeAys MPEIIOKEHHON HHCTPYKIMH, BBIUYUCISATh 3HAYCHHE BEIUYUHBI U
AQHAJIM3UPOBAThH MOJTyYSHHBIE PE3YIbTATHI C YIETOM 3aJaHHOH IMOTPEITHOCTH U3MEPEHH;
coOroaaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
pa3ianyaTh OCHOBHBIE MPU3HAKM M3YYCHHBIX (PHU3UYECKMX MOJENeil: MaTepuaibHas TOYKa,
a0CONIOTHO TBEPAOE TENO, TOYCUHBIM MCTOYHHUK CBETA, Jy4, TOHKAs JIMH3A, TJIaHEeTapHas MOJENb
aToMma, HyKJIOHHAsl MOJIeJIb aTOMHOTO S/Ipa;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPOHCTB C OMOPOit
Ha UX ONHUCaHUs (B TOM YHUCIE: CIUAOMETP, TaTYUKH MOJI0KEHUS, PACCTOSTHUS U YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, IEPUCKOII, (hOTOANIIapaT, ONTUIECKHE CBETOBO/IBI, CIIEKTPOCKOTI, TO3UMETp, Kamepa
Bunbscona), ucnons3yst 3HaHHUSI O CBOWCTBaxX (M3MUYECKUX SIBICHUI M HEOOXOaUMbIe (pU3HMUECKHe
3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl W CXEMaTHYHbIE PHUCYHKH HW3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBbHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOIECCOB MPU PEIICHHH y4eOHO--TIPAKTHUYECKUX
3a/a4, ONTHYECKHUE CXEMBI Uil TIOCTPOCHHS M300pakeHUI B IUIOCKOM 3epKajie W coOMparomei
JIMH3E;

MPUBOJUTL MPUMEPHI (HAXOIUTh HH()OPMAIMIO O MpUMEpax) MPAKTHICCKOTO HCIOJIb30BAHUS
(¢u3nUecKux 3HaHUHN B NMOBCETHEBHOM JKU3HU IS oOecrieueHus: 0€30IacHOCTH MpU OOpalleHuu ¢
npubopaMu W TEXHUYECKUMH YCTPOWCTBAMH, COXpPAHEHHsS 3I0POBbSI M COOJIONEHUS HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPYKaIOLIEeH cpee;

OCYIIECTBIISITh TMOUCK HH(opMarmu (uzndeckoro copepkanusi B MHTEpHETe, CaMOCTOSTEILHO
bopMyHpysT TIOMCKOBBIN 3ampoc, HAXOAWUTh IyTH ONpEICICHHs JTOCTOBEPHOCTH TIOTYYEHHOU
uH(pOpPMAIIMK HAa OCHOBE UMEIOIINXCS 3HAHUH U JOTIOJIHUTEIHHBIX HCTOUHUKOB;

UCTIOIB30BaTh TIPU  BBINIOJHEHWH YYEOHBIX 3aaHU  HAyYHO--TIONYJSIPHYIO  JIUTEPATypy
(U3NIECKOTO Co/IepKaHMsI, CIPAaBOYHBIC MaTePHAaJIbl, peCypchl ceTd MHTepHeT, BlaieTh MpUEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3zoBaHus HH(GOpMALIUK U3 OJHON 3HAKOBOUM CUCTEMBI B APYTYIO;
co3laBaThb COOCTBEHHbIE IHUCHMEHHBIE M YCTHBIE COOOIIEHHs Ha OCHOBE HWHGOpPMaLUU U3
HECKOJIbKUX HCTOYHUKOB (U3UYECKOTO COAEpKaHUS, IMyOJUYHO NPEICTaBISTh PE3yJbTaThl
MPOEKTHOM WITH HCCIIEI0BATEIbCKON ASSITENFHOCTH, TIPYU 3TOM TPAMOTHO HCIOJIb30BaTh U3YUEHHBIH
MOHSITUHMHBIN anmapaT U3y4yaeMoro pasjesa GU3UKH U COIPOBOXK/IATh BBICTYIUICHHUE MTpe3eHTaIlle
¢ yuéToM 0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.






