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MNOACHUTEJBHAA 3AITUCKA

[Iporpamma mo (hU3HKE HA YPOBHES OCHOBHOTO OOIIETro 00pa30BAHHA COCTABJICHA HA OCHOBC MOJIOKCHHH W TPCOOBAHHH
K pe3yIbTaTaM OCBOCHHSA HA 0a30BOM YPOBHC OCHOBHOH 00pa3zoBaTeiapHOI mporpammsl, mpeactasicHHBIX B ®T'OC OO0, a
TaKkKe ¢ yI¢TOM (perepamsHOl paboucH mporpaMMBI BOCTTIHTAHUS H KOHICTIINA MPeNoAaBaHAA YICOHOTO mpeaMeTa « Du3ukay .

CozeprkaHme TPOTpaMMbl 1O (H3MKE HAIPABICHO HA (OPMUPOBAHWE CCTECTBEHHO-HAYUHON T'PAaMOTHOCTH
0Oy4alOMMXCA M OPTaHU3AlMI0 HM3YUCHUS (DM3MKM Ha JEATEIbHOCTHOH ocHOBE. B mporpamme mo ()M3WKE yUHTHIBAIOTCS
BO3MOKHOCTH YucOHOTO mpeaMeTa B peamm3amuy Tpedosanuit ®I'OC OO0 K mWIaHHPYSMBIM THYHOCTHBIM H MCTATPCAMCTHBIM
pesyyibTaTaM OOYHUCHHS, a TAKKE MEKIPESAMETHBIC CBA3H CCTCCTBEHHO-HAYYHBIX YYCOHBIX MPESIMETOB HA YPOBHE OCHOBHOTO
00mmero 00pa3oBaHUA.

[IporpamMma 1o (u3uKe YCTAaHABIMBACT pacHpeaciICHHE Y4EeOHOTO MaTepHaia Io rojaMm oOyueHHS (10 Kiaccam),
MPEIIaracT MPUMEPHYIO ITOCICA0BATEIbHOCTD H3YYCHHS TEM, OCHOBAHHYIO HA JIOTHKE PA3BHTHUS IPESIMETHOTO COJCP AHUS U
V4ETE BO3PACTHBIX OCOOCHHOCTEH O0YUAFOIIIXCSL.

[TporpamMma mo ¢usuke pa3padoTaHa C HENBI0 OKA3AHMSA METOAWYCCKOH NMOMOINM VUHTCIIO B CO3JAaHMH padoucH
MPOTPAMMEI TI0 YICOHOMY TPEAMETY .

Ousnka ABIACTCA CHCTEMOOOPA3YIOIAM I CCTCCTBCHHO-HAYYHBIX VUCOHBIX NMPCAMETOB, MOCKOJBKY (DH3HICCKHC
3aKOHBI JICKAT B OCHOBE IPOIICCCOB M SIBJICHUH, M3yYAaCMbIX XHMHCH, OHOOTHCH, aCTPOHOMUCH 1 (DH3MUECKOH reorpaduet,
BHOCHT BKJAJ B CCTCCTBCHHO-HAYUHYIO KAPTHHY MHpA, MPSAOCTABIACT HaubOJce ACHBIC 0OpasUbl MPUMCHCHHSA HAYIHOTO
METOA MO3HAHHAA, TO €CTh C0Co0a MOTYyUCHHA JOCTOBSPHBIX 3HAHUH O MHpE.

OmHa W3 TAAaBHBIX 33734 (PH3HYICCKOTO OOpA30BAHHA B CTPYKTYPE 00mEro oOpa30BaHHA COCTOHMT B (DOPMHPOBAHHH
€CTECTBCHHO-HAYYHOX TPAMOTHOCTH M HHTEPECA K HAYKE ¥ OOy HAOIIMXCSL.

Usyuerne (¢usukn Ha 0a30BOM YpPOBHE MPEONOIATacT OBJAJCHHC CICAYIOIIMMH  KOMIICTCHTHOCTSMH,
XapPaKTEPU3YIOMMMH €CTECTBEHHO-HAY YHY 0 TPAMOTHOCTD.

L4 HAy'1HO 0OBACHATD SBJICHHA,
e  OICHHBATh H IOHAMATH OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHL,
L4 HHTCPHIPETUPOBATH JAHHBIC W HCIIOJIb30BATh HAYYHBIC AOKA3ATC/IbCTBA AJI1 MOy IYCHUA BBIBOJOB.
Lemn m3yueHus (H3HKH HA YPOBHE OCHOBHOTO OOLICT0 OOpa30BaHHA OmpeAcicHbl B KOHICNIWH NMpenoaaBaHUA
yucOHOrO mpenMera «Pm3Mka» B 00pa30BaTCIBHBIX OpraHm3ammax Poccmiickoit Denepaunuy, peaam3yIONINX OCHOBHBIC
00meo0pa30BaTeILHEIC MPOTPAMMEI, VTBSPKACHHOH pemeHneM Komrernnm MuUHHCTEPCTBA TPOCBCIICHHS Poccuiickon
®enepanuu (poToko ot 3 ackadpst 2019 r. Ne [TK-48H).
e m3yqenust pusnkn:
e mpHOOpETEHWE HWHTEPECa M CTPEMJICHHSA OOVYAIOIMXCS K HAYYHOMY WM3YYCHHIO TIPHPOIBI, PA3BHTHE HX
HHTEJUICKTYAJIbHBIX U TBOPUCCKHUX CIHOCOOHOCTEH;

¢  Ppa3sBHTHE NMPSIACTABICHHHA O HAYYHOM METOAC MO3HAHMA H (JOPMHPOBAHHEC HCCICAOBATSIHCKOTO OTHOLICHHA K
OKPY KAFOIIMM SIBJICHUAM,

e (OpMHPOBAHHC HAYYHOTO MHPOBO33PCHHS KAK PE3yIbTaTa M3YYCHHS OCHOB CTPOCHHA MATCPHH U
(h)yHIAMCHTAIBHBIX 3AKOHOB (DH3HKH,

e  (hopMHEpOBAHWE NPEACTABICHUIT O POIH (PH3HKH I PA3BUTHS APYTHX CCTCCTBCHHBIX HAYK, TEXHUKH W TEXHOJIOTHH,

e  pa3BHTHC NPCACTABJICHHH O BOBMOXHBIX Cepax Oymymel mpo(eCCHOHANBHON ACATCIBHOCTH, CBA3AHHOH C
(pu3MKO¥, IOATOTOBKA K JaTbHEHIIEMY OOYUCHHEIO B 3TOM HAIIPABJICHHH.
JocTmreHHe 3THX ICNCH MPOTpaMMBI NMO (DM3MKEC HA YPOBHEC OCHOBHOTO OOMICTO 00Pa30BaHHSA OOCCIICUHBACTCS
PELICHHEM CJICIYIOMMX 3414
e TPHOOPCTCHHC 3HAHHH O MUCKPCTHOM CTPOCHHH BCIICCTBA, O MCXAHHYCCKUX, TCIUIOBBIX, JIICKTPHUCCKHX,
MATHHUTHBIX H KBAHTOBBIX ABJIICHHAX,

®  TNPHOOPCTCHHC YMCHHH OMHCHIBATH H OOBACHATH (PH3HUCCKHUC ABICHHA C HCHOIB30BAHUCM IMOJTYUCHHBIX 3HAHHI,

e  OCBOCHHC METOJOB PCLICHHS MPOCTEHINHX PACUSTHBIX 331a4 C HCTIOIb30BAHHEM (DH3HUCCKHX MOJCTICH, TBOPUSCKUX
U NMPAKTHKO-OPHCHTUPOBAHHBIX 3414,

e Da3BUTHEC YMCHHH HAOMIOJATh TIPHPOJHBIC SBICHUS W BBHIOJNHATH OIBITHL, 11A0OPAaTOpHBIC pPadOTHI M
JKCIIEPHMEHTAIbHBIC HCCIICA0BAHHAS C HCIOIb30BAHHEM H3MEPHTEIBHBIX MPUOOPOB;

e  OCBOCHHC MPHEMOB PAOOTHI ¢ HHPOPMAHUCH (HH3HICCKOTO COACPIKAHHA, BKITFOUYAS HH(POPMAUIO O COBPCMCHHBIX
JOCTIDKCHISIX (DM3HKH, AHANM3 W KPUTHUCCKOE OILICHUBAHUE HH(POPMALIHH,

e 3HAKOMCTBO cO cdepaMu TPO(PESCCHOHATBHOH ACATCIBHOCTH, CBS3aHHBIMH C (DHU3HKOH, H COBPEMCHHBIMH
TCXHOJOTHAMH, OCHOBAHHBIMH HA JOCTHIKCHHAX (I)HSHHGCKOfI HAy KH.

Ha n3y4enue ¢usuku (0a30BbIH yPOBEHB) HA YPOBHE OCHOBHOTO O0IIEr0 00pa30BaHM OTBOAUTCS 238 4acos: B 7 Kilacce
— 68 uvacoB (2 vaca B Hexemo), B 8 kimacce — 68 vacoB (2 yaca B Hememo), B 9 kimacce — 102 yaca (3 4vaca B HEACIO).



[MpexnmaracMeni B mporpaMMe N0 (PH3HKE TICPEUCHH JTA0OPATOPHBIX PA0OT W ONMBITOB HOCHT PSKOMCHIATCITHHBIH
XapaKTep, YUHTENb ACTAcT BHIOOP MPOBEACHHS JAOOPATOPHBIX PabOT M ONBITOB C YUETOM HHAMBHIYAJIBbHBIX OCOOCHHOCTEH
0OyUarOMIMXCS, CIUCKA 3KCIICPUMCHTAIBHBIX 3aJaHUH, MPEIAracMbIX B PAMKAaX OCHOBHOTO TOCYJApPCTBECHHOTO 3K3aMCHA II0
(du3mke.

ITpomeskyTounast arrecranusa Oyzner B (GopMe cpeaHero apu(h)METHUECKOTO KOHTPOJBHBIX padoT, MPOBEICHHBIX B
TCUCHHE TO/A.



COJAEP)XAHUE OBYUEHHA
7 KJIACC

Pazjen 1. ®usuka u €€ poib B NO3HAHMN OKPY:KAIONIEro MUpA.

®m3uka — Hayka o mpupone. SAsneHmsa npupoasl. Ou3ndeckue SABICHUS: MEXAHHYECKHE, TCIUIOBBIC, 3JCKTPHUYCCKIE,
MAarHHTHBIC, CBETOBbIC, 3BYKOBBIC.

Ousnueckue BCAMUHHBL M3mepenune ¢usmiueckux BemuunH. Dmsmueckue mpuOOphl. [lOTPemHOCTE H3MCPCHHH.
MexayHapoaHas CUCTEMA € AMHHILI

Kaxk (m3uka u Apyrue eCTeCTBEHHBIC HAYKH H3Y4al0T MPUPOLY. EcTecTBEHHO-HAYUHBIA METO/ MO3HAHKS: HAOIIOICHIE,
MOCTAHOBKA HAYYHOTO BOTIPOCA, BBIABIGKCHHE THIIOTE3, SKCIICPHMCHT IO TPOBEPKE THIOTE3, OOBICHCHHE HAOIIOTAECMOTO
sereHUsL. Onucanne (PU3MUECKHUX SABICHUH C IOMOIIBIO MOJCTICH.

Hemoncmpavuu.

1. MexaHudecKUe, TEIUIOBHIC, 3TCKTPHICCKUE, MATHUTHBIC, CBETOBBIC SBIICHILL.

2. @Owusmyeckue nMpUOOPHI H MPOLEAYPA MPSAMBIX H3MEPESHUI AHATIOTOBBIM U IU(PPOBBIM IIPHOOPOM.

Jlabopamopnusie pabomul u onvimel.
OnpeacncHIe CHBI ACICHHUS MKAIB H3MEPHTEIHFHOTO PHOOPA.
Hsmepenne pacCTOSHUIMA
H3mepenne 00bEMa KUIKOCTH U TBEPAOTO TEMA.
OnpeacncHue pa3sMePOB MAJIBIX TCTL.
H3mMepenne TemmepaTy pbl Py MOMOIIH KUAKOCTHOTO TEPMOMETPA M IATUHKA TEMIICPATY PBI.
[TpoBeneHme HCCACAOBAHNUS MO MPOBEPKE THIIOTE3HI: TATbHOCTD MOJIETA MAPHKA, MY ICHHOTO TOPH30HTANBHO, TEM
60pI1Ie, YeM OOIIbINE BBICOTA IyCKA.

Paszaen 2. llepponavanbHbIe CBEICHNSI 0 CTPOCHIH BEIECTBA.

CTpocHHE BEmEeCTBA: aTOMBI H MOJICKY IIbI, HX pa3Mepsl. OIBITHL, JOKA3BIBAOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JlprmkeHne yacTun BemecTsa. CBA3b CKOPOCTH ABIKCHUS YACTHII C TEMIIEPaTypoii. BpoyHoBckoe nBmkeHue, tu( Py 3us.
BzanMoaeHCTBHE YaCTHUI BEIIECTBA: MPUTLKCHUE U OTTAIKUBAHIC.

ArperaTHpIC COCTOSHHS BCIICCTBA. CTPOCHHC Ta30B, JKUAKOCTCH M TBEPABIX (KPHCTALIHUCCKHX) TCHI. B3amMOCBAI3b
MEXKIy CBOMCTBAMH BCINECCTB B PA3HBIX arperaTHBIX COCTOSIHHSX W MX aTOMHO-MOJICKYJUIPHBIM CTpocHHEM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUI BOIBI.

Hemoncmpayuu.

1. HabmoneHune OpOyHOBCKOTO JBUKCHHS.

2. Habmoaeuue nuddysuu.

3. HaGmoncHue sBICHNH, OOBICHIFOIINXCS MPUTSDKCHACM HITH OTTAIKHBAHHEM YACTHI] BENIECTBA.

Jlabopamopnusie pabomul u onvimel.

1. OrmecHka AMaMETpa aT0Ma METOIOM PAIOB (C UCTIOMB30BAHUEM (hoToTpadwit).

2.  OupITel O HAOTFOACHHUIO TCIIOBOTO PACIIHMPCHHSA Ta30B.

3. OmnbITEI IO OOHAPYSKEHUIO ICHCTBHS CHIT MOJICKY JLIPHOTO TIPUTSKCHILL.

Pazaen 3. Apmxenue u B3anMojaeiicrBue TejL

Mexannueckoe IBIKCHHWE. PaBHOMEpHOE M HepaBHOMEpHOE apmkeHHE. Ckopocts. Cpensssi CKOPOCTb TPH
HEPABHOMEPHOM JIBIDKCHHH. Pacuér Iy TH ¥ BPEMCHH ABIIKCHILL.

SIBneHue WHEpPUMHU. 3aKOH MHEpUMH. B3anMoaeHCcTBHE TeJl KaK MPUYMHA M3MEHCHHUS CKOPOCTH IBIKEHMA Te1. Macca
Kak Mepa uHepTHOCTH Tema. [TnoTHoCTh BemecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJICKY T B CIUHALIC 00BEMA BEIIECTBA.

CHaa Kak XapakTCPUCTHKA B3aUMOACHCTBHA Tel CHia yOpyrocTH W 3akoH ['yka. MI3MEpECHHE CHIIBI ¢ TTOMOIIBIO
JUHAMOMETpA. SIBICHNE TATOTEHUS M CHiIa TsokecTH. Crna TshKeCTH HA ApyTux muanerax. Bec rena. Hepecomocts. Coroskenme
CHUI, HATIPABJICHHBIX MO OHOU mpsiMoi. PaBHOoAeHcTBYFomast crut. Crna TpeHust. TpeHne CKOMbKeHIS B TPSHUE TOKOsL. Tpenne
B IIPHUPOJIC ¥ TEXHHKE.

Hemoncmpavuu.
HaOnronenme MEXaHIIECKOTO ABHKEHIS TETA.
H3mMepeHne cKopoCTH MPAMOTHHEHHOTO JBIKCHHS.
HaOnronenue ABICHUS HHEPIHH.
HaOnrorenne n3MeHEHHS CKOPOCTH TIPH B3AUMOJCHCTBHH TEL.
CpaBHEHHE MacC MO B3aMMOJCHCTBHIO TEIL
. CroxeHHUE CHII, HATIPABJICHHBIX IO OTHON MPAMOH.
Jlabopamopnusie pabomul u onvimel.
1. OmpenencHue CKOPOCTH PABHOMEPHOTO ABIDKCHUS (IIAPHKA B >KHIKOCTH, MOJCIH 3JCKTPHICCKOTO aBTOMOOWII U

Tak Aajee).

2. OnpenencHue CpeaHEH CKOPOCTH CKOIBXKCHUS OPYCKa MM MIAPUKA O HAKIOHHOH IIOCKOCTH.
3. OmnpenencHue MIOTHOCTH TBEPAOTO TENA.
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4,  OmnbITHL, AEMOHCTPHUPYIOIIUE 3aBUCHUMOCTD PACTHKEHHS (e(hopMalIi) MPY>KHHBI OT MPHIIOKCHHOH CHIIBL.
5. OmnbIThL, JEMOHCTPHPYIONINE 3aBUCUMOCTD CHIIBI TPEHHS CKOJIBKEHIS OT BECA TEJIA M XapPaKTepa COMPUKACATOIIUXCS
MOBEPXHOCTEH.

Pasnen 4. lapiaenne TBEPALIX TeJL, JKHAKOCTEI 1 ra3os.

Jasnenne. CriocoObI YMCHBIICHUS M YBEIMUCHH JaBacHus. [laBneHue ra3a. 3aBHCHMOCTD JaBICHUS Ta3a OT 00bEMa,
Temmeparypel. [lepeaada maBICHHA TBEPABIMHU TCIAMH, KUAKOCTAMH H Ta3aMu. 3akoH [lackama. [THCBMATHICCKHC MAIIHHBL
3aBHCHMOCTD JABJICHUSA KHAKOCTH OT TayOmHbl [mapocrarmucckuii mapamokc. Coolmarommecs cocyapl. [ HapaBmraeckue
MCXAHH3MBI.

AtMocdepa 3emmm m armocdepHoe naBieHHE. [IpHYMHBI CYNIECTBOBAHWS BO3AYMIHON 000mouku 3emuu. Ombir
Toppruemm. M3mepenne atMOCHEpPHOTO JABICHUSA. 3aBHCHMOCTH aTMOC(EPHOTO JABJICHHUS OT BBICOTHI HAJ YPOBHEM MODSL.
[Tpubopsr Ayt m3MepeHus1 aTMOC()EPHOTO TABICHIL.

JICHCTBHC JKHAKOCTH M Ta3a HA MOTPYKEHHOC B HHUX TEIO. BHITamkusaromas (apXuMeaoBa) CHIA. 3aKOH ApXHMETa.
IInaBanue Ten. Bo3ayxomnaBaHue.

Hemoncmpavuu.
3aBHCHMOCTH JABICHHUS ra3a 0T TEMIICPATY PbL.

[Nepenava naBieHUS )KAAKOCTHIO H TA30M.

CooOmraromuecst cocy Ibl.

I'mapasmudeckuii mpecc.

[posgsrcHue eHCTBHA aTMOC(CPHOTO JABJICHHA.

3aBHCHMOCTH BBITAIIKHBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOHN YACTH TENA U MIIOTHOCTH KUAKOCTH.

PaBeHCTBO BBHITAIKMBAKOIICH CUJIBI BECY BHITECHCHHOM >KMIKOCTH.

YcnoBre IIIABaHWS TEX. IUIABAHWC WM MOTPYKCHUE TEI B 3aBHCHMOCTH OT COOTHOUICHHS IUTOTHOCTEH Tesia W
SKUIKOCTH.

Jlabopamopnusie pabomul u onvimel.

1. HccrnenosaHue 3aBHCHMOCTH BECA TEIA B BOJIE OT 00BEMA MOTPYKEHHOH B XKUIKOCTh YaCTH TEJNA.

2.  OupeacieHUE BRITATKUBAOIICH CHIIBL, ICHCTBYIOMICH HA TCIIO, TIOTPYKEHHOC B KHIKOCTb.

3. TlIpoBepka HE3aBHCHMOCTH BBITAIKUBAFOIICH CHIIBL, ACHCTBYHOIICH HA TEI0 B JKHAKOCTH, OT MACCHI TENA.

4, OmnbITHL, AEMOHCTPHUPYIOIIUE 3aBUCHMOCTD BBITAIKUBAIONICH CHIIBL, ICHCTBYIOMICH HA TEJIO B )KUAKOCTH, OT 00BEMA

MOTPY KEHHOHN B JKUAKOCTD YACTH TEJIA U OT IUNIOTHOCTH JKUIKOCTH.

5. KoHcTtpyupoBaHue apeoMeTpa Wik KOHCTPY HPOBAHKE JIOAKH U ONPEACICHUE €€ Py 30T0AbEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. JHEPTHSL.

Mexarnueckas padota. MOOIHOCTS.

[TpocTeic MCXAaHW3MBI. pBIYAr, OMOK, HAKJIOHHAS IUIOCKOCTH. [IpaBmmo paBHOBeCHS pbvuara. [IpHMCHCHHC MpaBHIA
paBHOBECHS phrdara K Ooky. «3omoroe npapmioy Mexanukd. KT/ mpocTeix MexaHm3MoOB. [IpoCThIC MEXaHW3MBI B OBITY H
TCXHHKEC.

Mexanndeckaa dHeprud. KuneTwueckas W NMOTCHIMAIbHAA SHEprus. IIpeBpameHue OJHOTO BHAA MEXAHHMYCCKOH
SHEPTUH B IPYTOH. 3aKOH COXPAHCHH YHEPTHH B MEXAHHKE.

Hemoncmpavuu.

1. TIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnusie pabomul u onvimel.

1. Ompenencaue paboTHI CHIIBI TPCHUS IIPH PABHOMEPHOM JBIDKCHHUH TEJA TI0 TOPH30HTAIBHON MMOBEPXHOCTH.

2. HccaenosaHue yCIOBUH paBHOBECHS pblyara.

3. Hsmepenne KIIJ[ HAKTOHHOM MIOCKOCTH.

4. H3zyuyeHue 3aKOHA COXPAHCHHA MEXAQHHICCKON SHEPIHUH.

8 KJTIACC
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Pazaen 6. TensioBbie siBJICHMS.

OCHOBHBIC TOJOKCHHS MOJCKYJSIPHO--KHHCTHUCCKOH TEOPHM CTPOSHHA BemlecTBa. Macca W pa3Mepbl aTOMOB H
MOJICKY JL. OHI)ITI)I, NOATBCPKAAOIIUE OCHOBHBIC ITOJIOKCHUA MOJ'IGKy.]'DIpHO-KHHGTH‘IGCKOfI TCOPHH.

Moaemm TBEPIOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSMHIH BemecTBa. Kpuctammraeckue u amop@HbIc Tena. OObACHCHNS
CBOWCTB Ta30B, JKHIKOCTCH W TBEPABIX TENI HA OCHOBE ITOJIOXKCHUH MOJCKYJIIPHO--KHHETHICCKOH Teopuu. CMauuMBaHUE W
KAWUISIPHBIC SBJICHUS. TEIIOBOE PACIIUPEHUE U CHKATHE.

Temmeparypa. CBa3p TEMICPaTyPsI CO CKOPOCTHIO TCIDIOBOTO IBIKCHHUS 4dacTHL, BHyTpeHHAA 3HCprua. CrmocoOb
HW3MCHCHHS BHYTPCHHCH SHCPTHM: TCIUIONEpEaada M COBEPIICHHE PabOTHL. Bmapl Temomepeaayn: TEIIOMPOBOJHOCTS,
KOHBCKIMA, H3]TyICHHC.

KommiecTBO TEMIOTHL. YIACABHAS TCIUIOEMKOCTh BCINCCTBA. TCIUIOOOMEH W TCINIOBOC PABHOBCCHC. YPABHCHHC
Teruoporo OamaHca. IlmaBmeHwe ¥ OTBEpPACBAHME KPHCTAUIMYECKHX BCIICCTB. YACNBHAS TEIUIOTA  IDIABJICHIL
[TapooOpa3zoBanne u kouacHcanus. Mcnaperne. Kunenne. YaenpHas TEII0Ta MapooOpa30BaHUsL. 3aBHCHMOCTD TEMIICPATY Pl
KHIICHUS 0T aTMOC()CPHOTO JABICHHA.

BraxkHOCTh BO3IYXA.



DHeprusl TOILIHBA. Y IENbHAS TEIJIOTA CTOPAHHSL
[Mpuaumne! padoTer TemioBeix Apurarenci KI1/] Temmoporo apurartens. TeIIOBBIC TBUTATCIH H 3aIHTA OKPY KAIOIICH

CPEIBL
3aKOH COXPAHCHHUS M MPCBPAIICHHS YHCPTHH B TCILIOBBIX MPOLCCCaX.
Hemoncmpayuu.
1. HaOmroxcHHE OPOYHOBCKOTO IBHKCHHA.
2. Habmoaeuue nuddysuu.
3. HabmoacHue IBICHUH CMAYHBAHUA W KATHJULPHBIX SBICHHH.
4. HalaroacHHE TCILIOBOTO PACITHPCHUS TCIL.
5. HW3McHCHHC AABIICHHA ra3a MPH H3MCHCHHH 00BbEMA W HATPCBAHHH HITH OXJIAKICHHH.
6. IlpaBuia usMEpeHUs TEMIICPATY PBL
7. Buapl Tenaonepesavm.
8. OXJaXICHHUC MPH COBCPIICHUH PAOOTHL
9. Harpesanue npu COBESPIICHUH PAOOTHI BHCITHAMHE CHIIAMH.
10. CpaBHeHHUE TEMIOEMKOCTEH PA3IITIHBIX BEIICCTB.
11. HaOnroICHUC KUIICHHUA.
12. HaOnroacHHE MOCTOSHCTBA TEMIICPATY PHI TIPH ILIABICHHH.

13. Moaemu TEeIIOBBIX JBUTATENICH.
Jlabopamopnusie pabomul u onvimel.
OnsITE IO OOHAPYKCHHIO ACHCTBUS CHII MOJICKY JLIPHOTO TIPHTSIKCHHS.
OnbITHI 1O BRIPAIIMBAHKIO KPHUCTAJIOB IIOBAPCHHON COMMM WM Caxapa.
OnbITHI IO HAOMOAECHHUIO TETIIOBOTO PACIIMPEHHS TA30B, )KUAKOCTEH W TBEPIBIX TEIL
OnpeacncHUE AABICHHUA BO3MyXa B OAJUIOHE IHTIPHIIA.
OnBITHI, IEMOHCTPHPYIOIIHIE 3aBUCHMOCTD JABIICHHS BO3AYXA OT €T0 00bEMA  HATPEBAHUS W OXJIASKACHIIL.
[IpoBepka THMOTE3Bl JHHCHHON 3aBHCHMOCTH JJIHHBI CTOJIOMKA SKHAKOCTH B TCPMOMCTPHUCCKOH TpPyOKe OT
TEMIEPATY PBI.
HaOnronenne n3MeHEHHSI BHY TPCHHEH SHEPTHH TETIA B PE3YIbTATE TEIUTONICPEIAYH B PAOOTHI BHCITHUX CHIL
Hccnenopanue sBIeHus TEINI000MEHA IIPH CMEIIHBAHUH XOJIOJHON W TOPSTICH BOBL.
9. OmnpenencHue KOIMUYECCTBA TEIUIOTHI, IIOJIYYCHHOTO BOJOH NPH TEIUIOOOMECHE C HATPETHIM METAJUIHYCCKHAM
LIUIHHAPOM.

10. OmpenencHue yaeIbHOH TEIDIOEMKOCTH BEIIECTBA.

11. HccrnenoBaHHE MPOLECCa HCIIAPCHHSL.

12. OmpenencHUE OTHOCHTEIBHOM BIAXKHOCTH BO3IyXa.

13. OmpenencHue yACTbHOH TEILIOTHI IUIABJICHUS JIBIA.

Pa3nen 7. deKTpuMecKAe 1 MATHUTHRIC SIBJICHIISL,

Onexrpu3anmg Te1. [IBa poaa 3ICKTPHICCKUX 3apa10B. B3anMoaeHCcTBHE 3apsKCHHBIX TEI. 3akoH Ky moHa (3aBHCHMOCTH
CHJIbI BSaHMOI[efICTBH}I 3aPOKCHHBIX TCJI OT BEJIMIHWHBI 3aPAA0B U PACCTOSIHHAA MCKIY TeJ'IaMI/I).

OnexTpudeckoe mone. HanpsokEHHOCTh 3JMEKTPUHMECKOTO MO, [IpHHIMIT CYyNEpPIO3UINH 3ICKTPHISCKIX MOJCH (Ha
KAYECTBEHHOM YPOBHE).

Hocuremm snekTpHdecKuX 3apsamoB. OJNEMEHTApHBIH 3iekTpudeckuit 3apsa. Crpoenme aTtoma. [IpoBoaHWKH W
JU3CKTPHUKA. 3aKOH COXPAHCHHUS 3JICKTPHICCKOTO 3apsia.

OICKTPUUCCKUI TOK. YCJOBHSA CYIICCTBOBAHHS 3JICKTPHUYCCKOTO TOKA. MICTOYHHKM MOCTOSHHOTO TOKA. JIeHCTBHA
JNEKTPUUECKOTO TOKA (TEIIOBOE, XHMUYECKOE, MATHUTHOE). DICKTPHICCKUI TOK B KUIKOCTIX M ra3ax.

Onexrpuucckas wmemb. Cuima TOKa. OJCKTPHUCCKOS HANpskeHHC. COMPOTHBJICHHC NPOBOJHHKA. YICIBHOC
COTPOTHBIICHHE BEIECTBA. 3ak0oH OMa 11 y4acTka 1eru. [locieroBaTenbHoe H MapauicIbHOE COCTUHEHIE IPOBOTHUKOB.

Pabota W MOIIHOCTH 3NEKTPHUCCKOTO TOKA. 3akoH J[koyms—JIeHma. ONeKkTpHHecKHe NEmH U MOTPEOHTEIH
JNEKTPUUECKOH SHeprum B ObITyY. KOpoTKOE 3aMBIKaHHE.

[MocrosHEBIC MATHUTHL. B3anMoaciicTBHEC MOCTOAHHBIX MATHHTOB. MArHWUTHOC moyie. MAarHUTHOE MOJIC 3CMIIH H CTO
3HAYCHHE U1 *KI3HH Ha 3emute. OmbIT Jpcrena. MarHUTHOE MOJIE NIEKTPHUECKOTO TOKA. [IpHMEHEHHE 3JIEKTPOMArHUTOB B
TexXHHKE. JIeHCTBHE MArHUTHOTO IMOJS HA TPOBOAHHK C TOKOM. OJICKTPOJBHTATENb MOCTOSHHOTO TOKA. Mcmoim3oBaHWE
3MEKTPOABUTATENCH B TEXHUYECKUX YCTPOHCTBAX M HA TPAHCIIOPTE.

Omnsiter @apames. SIBICHAC 3MCKTPOMATHUTHOH HHAYKIHH. [IpaBmio JleHma. Onekrporereparop. CrnocoOs! Moy YeHAS
JNEKTPUUECKOM SHEPTUH. DNEKTPOCTAHIMHA HA BO3OOHOBISIEMBIX HCTOUHUKAX 3HCPTHHL.

Hemoncmpavuu.

1. Dnexrpm3anus Teu
JlBa poJa 3neKTPHYECKUX 3aPSI0B U B3AHMOJCHCTBHE 3aPsSHKCHHBIX TEI.

YCTpOHUCTBO U ACHCTBHE 3IICKTPOCKOMA.
DIEKTPOCTATHICCKAS HH/Y KIHS.
3aKOH COXpPAHEHMS NCKTPHUCCKUX 3aPAI0B.
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25.

ITpoBOMHUKH U AUIICKTPUKH.

MoneaupoBaHHe CHIOBBIX THHHH 3ICKTPHUCCKOTO MOJLAL.
HcTouHuKky MOCTOAHHOTO TOKA.

JIeHCTBHA 3ICKTPHUICCKOTO TOKA.

DICKTPUYICCKUI TOK B JKUIAKOCTH.

. TazoBblIi paspsa.
. MI3amepeHue CHIbl TOKA aMIEPMETPOM.
. I/I3MepeHHe QICKTPHICCKOTO HANIPSHOKCHUA BOJIBTMCTPOM.

Peocrar u MarasuH CONPOTHBICHUH.

. BzanmmoaeicTBHE MOCTOIHHBIX MATHHUTOB.
. MoaenmupoBaHuE HEBO3MOKHOCTH PA3JACIICHUS MOFOCOB MATHUTA.
. MoaenmupoBaHUE MATHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.

OmnsiT Ipcrena.

. MarsuTHOE NOJIC TOKA. DJICKTPOMATHHUT.

JeiicTBrEe MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DIEKTPOIBHTATENb IIOCTOSTHHOTO TOKA.

. Hccnenosanme SBICHUS 3ICKTPOMATHUTHON MH/TYKIIHH.
. Omnsrrer @apazest.

3aBHCHMOCTH HampaBJICHUA UHAY KHHOHHOTO TOKA OT YCJ'IOBI/II\/’I €r0 BOBHHKHOBCHHA.
DIEKTPOTCHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnusie pabomul u onvimel.
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21

OnBITE IO HAOTFOACHHUIO 3JICKTPU3AINH TSI HHAYKIHCH H IPH CONMPUKOCHOBCHHH.

HccneaoBanue AeHCTBHA 3MCKTPHYCCKOTO MO HA MPOBOJHUKH M THATCKTPHKH.

COopka 1 mpoBepKa pabOTHI AMCKTPHICCKON HSIH MOCTOIHHOTO TOKA.

H3mMepeHne 1 peryIMpoBaHHE CHIIBI TOKA.

WsmepeHne U pery TMpOBAHAC HAPSKCHHUA.

Hccnenopanme 3aBECUMOCTH CHIIBI TOKA, HAYIICTO YEPe3 PE3UCTOP, OT COMPOTHUBICHIS PE3UCTOPA W HATPSLKCHUS
HA PE3HCTOpE.

OHI)ITI)I, ACMOHCTPHUPYHOIIHUE 3aBUCHMOCTD JJICKTPHICCKOTO CONMPOTUBJICHUA MPOBOAHUKA OT €T0 JJIMHBI, IJIOIATA
TIOTICPEYHOTO CCUCHUS M MaTepHana.

ITpoBepka nmpaBmiIa CI0KCHAA HAMPSKEHUH MPH NOCIECAOBATEIBHOM COSAUHCHIH ABY X PE3UCTOPOB.

[TpoBepka mpaBuna 1711 CHIIBI TOKA IIPH MAPAILICITEHOM COCTHHEHUH PE3HCTOPOB.

OmnpenencHue padOTHI ANECKTPHICCKOTO TOKA, HAYIIETO YePe3 PE3UCTOP.

OmnpeeneHrE MOITHOCTH 3IEKTPUYECKOTO TOKA, BHIICIIEMOM HA PE3UCTOPE.

Hccnenopanme 3aBHCHMOCTH CHIIBI TOKA, HAYIIETO Y€PE3 JAMIIOYUKY, OT HATIPSDKEHIS HA HEH.

Omnpeacncrue KT/l Harpesates.

HCCJ’IGZ[OB&HI/IG MATrHUTHOTI'O BSaI/IMOI[efICTBI/I}I IIOCTOSHHBIX MATHHUTOB.

HSY‘IGHI/IG MATHATHOTO IOJII MOCTOSIHHBIX MATHHATOB IIPH UX 06’I>GI[I/IH6HI/II/I U Pa3aciICHUM.

HccneaoBanne AeHCTBUA 3MCKTPHUYCCKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHI)ITI)I, JACMOHCTPUPYHOINHEC 3aBUCUMOCTD CHIIBL BSaI/IMOI[efICTBI/I}I KATYyIIKHA C TOKOM W MATHUTA OT CHJIbI TOKA H
HAIPABICHIUS TOKA B KAaTYIIKE.

HSY‘IGHI/IG I[GflCTBI/DI MATHATHOTO IOJII HA MPOBOAHUK C TOKOM.

Koncrpynposanue n u3yueHuE padOTHI 3JCKTPOIBUTATEL.

Hsmepenue KI1/] 31€KTPOABUraTeIbHOM YCTAHOBKH.

OneITHl TIO HCCICAOBAHHUK) SBJICHHUA JJCKTpOMAr HUTHOU HHOYKIOUH. HCCIICAOBAHUC H3MCHCHHH 3HAUCHHS H
HampaBJICHUA HHAY KITHOHHOTO TOKA.

9 KUIACC

Pazaen 8. Mexanuveckue siBJICHHSI.

Mexannvieckoe ABWKCHHE. MartepuagpHas Touka. Crucrema oTcuéta. OTHOCHTECIHPHOCTh MCXAHHUCCKOTO JABIKCHHSL.
PaBHOMEpHOE NpsIMOIMHEHHOE TBIKEHHE. HepaBHOMEPHOE NPAMOIMHEHHOE ABIKEHIE. CpeTHsIsI H MTHOBCHHAS CKOPOCTH TETA
NIPH HEPABHOMEPHOM JBIIKCHUU.

Yckopenne. PaBHOYCKOPESHHOS TpsAMOTHHCIHHOC ABmkeHAS. CBOOOAHOC maacHue. OmbIThI [ anmes.

PaBHOMepHOE ABIKCHHE MO OKpyXHOCTH. [lepmon w uacrora oOpameHus. JIMHEHHAS W YIJIOBasS CKOPOCTH.
LlenTpocTpeMHUTEILHOE YCKOPEHHE.

Ilepssiii 3axkoH HeroroHa. Bropoit 3akoH Herotona. Tperuit 3axoH Herorona. [TpuHIMIT CyNEpIO3HIMA CHIL.

Cwna ynpyrocTu. 3akoH ['vka. Cuna TPCHHA: CHITA TPCHHA CKOJIBKCHHS, CHJIA TPCHHSA TIOKOS, TPYTHE BHIBI TPCHHL.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TIATOTCHHS. YCKOPEHHE CBOOOAHOTO majcHus. JIBIrkeHne mIaneT BOKPYT ComHIa.
IlepBas kocMuueckas CKOpocTb. HeBECOMOCTD U IEPETPy 3KH.



PaBHOBCCHEC MaTCpHANPHOW TOYKH. AOCOMIOTHO TBEPAOS TE0. PaBHOBECHE TBEPAOTO TEIA C B3AKPCIUIEHHON OCBHIO
BpatcHuss. MoMmeHT Cuitbl. LIEHTp TaKeCTH.

Wmnynsc Tena. M3mererne ummy abca. UMMy IbC CHTBL. 3aKOH COXPAHCHHUS MMITYJIHCA. PCAaKTHBHOC IBIKCHUC.

Mexanmueckass paboTa W MOIIHOCTb. PaboTta cmin Tspkectd, ynpyroctw, TpeHus. CBs3b 3HEPruH W padOTHL
[NoTeHumambHast 3HEPrHWSA TENA, IOJHATOTO HAJ TOBEPXHOCTHIO 3eMiM. [lOTCHUMANBHAS JHEPTHA C/KATOM MPY>KHHBL
Kunernueckas saeprus. Teopema 0 KHHETHUECKOH YHEPTHH. 3aKOH COXPAHCHHUS MEXaHIICCKOW SHEPTHH.

Hemoncmpavuu.
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8.
9.

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

HaOnroreHme MEXaHIIECKOTO ABHKEHI TEIA OTHOCHTEILHO PA3HBIX TET OTCUETA.

CpaBHEeHHE IyTEH U TPACKTOPHH ABIDKCHHUS OJTHOTO M TOTO YK€ TEJIa OTHOCHTEIHHO PA3HBIX TEJI OTCUETA.
H3mMepeHne cKOpOCTH U yCKOPEHHS IPSMOIHHEHHOTO JBIDKCHHS.

Hccnenopanue IpU3HAKOB PABHOY CKOPEHHOTO ABHYKCHILL.

HaOnroneHue ABIKEHAS TEA IO OKPYKHOCTH.

HaOnronenne MeXaHWHYECKUX ABICHHI, MPOUCXOMINUX B CHCTEME OTcuéra «Temekka» mpu ¢ paBHOMEPHOM H
VCKOPESHHOM JBIKCHHH OTHOCHTEJIHHO KaOWHETA (DPHU3UKH.

3aBHCHMOCTH YCKOPEHHMS TEJIa OT MACCHI TeJIA U ICHCTBYIOIIEH HA HETO CHIIBL

HaOnronenne paBeHCTBA CHIT NIPH B3aMMOCHCTBHH TEIL

H3mMeHeHne Beca Tea IPH YCKOPEHHOM JIBH)KCHHH.

[Nepenava uMIy I6Ca MIPH B3AUMOJCHCTBHH TEIL.

[IpecobpaszosaHms IJHSPTHH MPH B3AHMOACHCTBHHA TCL.

CoxpaHeHHEe UMITY I6CA TIPH HEYIPYTOM B3aHMOICHCTBHH.

CoxpaHeHHe UMITy 16Ca TPH A0COMIOTHO YIPYTOM B3aHMOACHCTBHUH.

HaOnroneHue peakTHBHOTO ABHYKCHILL.

CoxpaHeHIE MEXaHUUECKOH SHEPTHUH PH CBOOOIHOM IMAICHUH.

CoxpaHeHIE MEXaHUYECKOHM SHEPTUH NP JBIKCHUH TENA IO JCHCTBHEM TPy KUHBL.

Jlabopamopnusie pabomul u onvimel.
1.

A

L N

10.

KoHcTpyupoBaHHe TpakTa I pa3roHa H JaIbHCHIICTO PABHOMCPHOTO ABH/KCHHS IIAPHKA HITH TCIIC/KKH.
OmnpexaeneHue CpeTHeH CKOPOCTH CKOJTBKEHASA OPYCKA HIIH JBIDKCHHS IIAPHKA IO HAKJIOHHOM TIIOCKOCTH.
OmnpeaeneHue yCKOPSHHIA TEJIA MPH PABHOY CKOPSHHOM ABHYKCHHH MO HAKJIOHHOW ILTOCKOCTH.

Hccaenopanue 3aBUCHMOCTH Iy TH OT BPEMCHH IIPH PABHOYCKOPESHHOM JIBIDKCHHH 0¢3 HAYATbHOMH CKOPOCTH.
[TpoBepka THIIOTERBL: CIIH MPH PABHOYCKOPESHHOM JBIKCHHH 0€3 HAYATBHOH CKOPOCTH IYTH OTHOCATCS KAk Psi
HCUYETHBIX THACCTI, TO COOTBETCTBYHOIIHUC MPOMEKYTKH BPEMCHU O AWHAKOBEL.

HUccaenosaHue 3aBUCHMOCTH CHIIBI TPSHHUS CKOJTBKCHHUS OT CHITBI HOPMAJIBHOTO JTABJICHHA.

OnpeacncHue k03P PUIHCHTA TPCHUA CKOTBKCHHUA.

OmnpenencHue KECTKOCTH MY KUHBL

OmnpeaeneHue pabOTHI CHJIBI TPSHHA IIPH PABHOMEPHOM JBIDKCHHH TEIA TIO TOPU30HTAIBHOH MOBEPXHOCTH.
OmnpeaeneHue paboOThl CHIIBI YIPYTOCTH IPH MOABEME TPy3a ¢ UCMONB30BAHHCM HETOJABIKHOTO M MOABHYKHOTO
OJIOKOB.

11. H3yuyeHue 3aK0HA COXPAHCHUS SHCPTHU.

Pa3nen 9. Mexannveckne KoJie0aHusI 1 BOJTHBIL

KonebaTenproe nemwkeHne. OCHOBHBIC XapaKTEPUCTHKY KOJICOAHUIT: IEPHO, YACTOTA, aMILTUTY 1a. MaTeMaTHiecKkuii u
TIPY>KHHHBIN MAasSTHUKY. [IpeBpamenne SHEPTrun MpH KOJIeO0AaTEIHHOM IBH)KCHHH.

3aryxaromme koeOanus. BeHy xacHHBIC KoeOanms. Pe3onanc. Mexanmiueckue BOIHBL CBOHCTBA MCXAHHICCKAX BOJTH.
[IpomosbHEIE W TIOTIEPEYHBIC BOTHBL JITHHA BOJHBI M CKOPOCTh €& pacipoCTpaHeHH. MeXaHMUICCKAE BOTHBI B TBEPIOM TEIIC,
CCHCMHYECKHE BOTHBL.

3Byk. ['poMKOCTb 3ByKa 1 BbIcOTA TOHA. OTpaskeHue 3BYKa. UH(DPa3BYK U yIbTPA3BYK.

Hemoncmpavuu.
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HaOnronenne koreOaHmit T€1 MOA ACHCTBHEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.
HaOnronenne konebaHui Tpy3a HA HUTH U HA NIPY>KUHE.

HaOnroneHue BBIHYKICHHBIX KOJICOAHUH U PE30HAHCA.

PacnpocTrpaneHre POJOJIbHBIX W MONMEPEUHBIX BOJIH (HA MOACIIH).
HaOnroeHme 3aBHCHMOCTH BBICOTHI 3BYKA OT YaCTOTHI.

AxycTHiecKuil pe30HAaHC.

Jlabopamopnusie pabomul u onvimel.
1.

A

OnpeacncHie YaCTOTH M MIEPHOAA KOJICOAHHH MATCMATHYCCKOTO MASTHHKA.

Onpe/eicHUe YaCTOTHI M IEPHOA KOJICOAHHIA TIPYKUHHOTO MASITHHKA.

Hccnenopanue 3aBHCHMOCTH IIEPHOJA KOJICOAHUH ITOIBEIICHHOTO K HUTH TPY3a OT AJHHBI HUTH.
Hccaenopanue 3aBUCHMOCTH HISPHOAA KOIeOaHHH MPYKHHHOTO MAATHHKA OT MACCHI TPy3a.
[TpoBepka HE3aBHCHMOCTH NEPHOIA KOTICOAHUI TPy3a, MOJBCIICHHOTO K HUTH, OT MACCHI TPy3a.



6. OmnbITEL, JEMOHCTPUPYIOIINE 3aBHCHMOCTH IICPHOJA KOJNCOAHWH NPY)KHMHHOTO MAsTHHKA OT MAcChl Ipy3a H
JKECTKOCTH MPY>KUHBI.
7. H3mepeHne yCKOPEHHS CBOOOTHOTO MAICHHS.
Paznen 10. DnexkTpoMarHuTHOE 10J1€ W HJICKTPOMATHATHBIE BOJIHBI.
DIEKTPOMATHUTHOE MOJIE. DNCKTPOMATrHUTHBIC BOMHEL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH. 111kama 3neKTpOMAarHATHBIX
BOJH. Mcronb30BaHme 31€KTPOMATHUTHBIX BOJH UL COTOBOH CBSI3H.
DrekTpoMarHuTHAs mpuposa ceeta. CKopocTs ceeTa. BoaHOBBIE CBOHCTBA CBETA.
Hemoncmpavuu.
1. CgolicTBa 3IEKTPOMATHUTHBIX BOJIH.
2. DBomHOBBIC CBOHCTBA CBETA.
Jlabopamopnusie pabomul u onvimel.
1. H3yucHue CBOICTB 3ICKTPOMATHAUTHBIX BOJH C MTOMOIIBI0 MOOMIIBHOTO TeIe()OHA.
Paznen 11. CBeroBble siBJICHMSL.
JlyueBas mMomenp ceeta. Mctounmkm cera. [IpsamommHCHHOS pacmpocTpancHHe ceeta. 3arMeHusa ComHna u JIyHBL
Orpaxenne ceeta. [110CKOC 3epKaio. 3aKOH OTPAXKCHHS CBCTA.
[Tpenomnenne ceera. 3akOH HpenoMiIeHHA ceTa. [10JIHOE BHYTpPEHHEE OTPAKCHUE CBETA. MCMOIB30BAHME IOJIHOTO
BHYTPEHHETO OTPAYKCHUS B ONITHUCCKUX CBETOBOJAX.
Jlmrza. Xox nyueit B muaze. OnTmdeckas cucreMa (horoammapara, MEKPOCKOIA M TEJICCKOIA. ' 71a3 Kak OnTHUIECKas
cucreMa. BIH30pyKOCTh M JATBHO30PKOCTb.
Paznoxenue Oeoro ceera B criektp. OnbITel HetoToOHA. ClIoYKeHHE CIIEKTPAIbHBIX IBETOB. JluCTiepcHs CBETA.
Hemoncmpavuu.
ITpamoaMHEHHOE PACIPOCTPAHEHHE CBETA.
OTpakeHHC CBETA.
[MoxyyucHne H300PAKCHHUH B IITOCKOM, BOTHYTOM H BBIIYKJIOM 3¢PKaJax.
IIpemoMneHue cBeTA.
OnTH4ecKui CBETOBO.
Xoz nydel B COOMPArOIICH JMH3E.
Xona qydel B paCCEHBAIOMICH THH3E.
[Nomyuenune n300paskeHHI C TIOMOMIBIO JIMH3.
[Tpuammn geiicTeus (hoToanmapara, MEKPOCKOIIA H TEIECKOTIA.
10 Mogens rmasa.
11. PasnoxeHHE OCIOTO CBETA B CHCKTP.
12. TlomyucHue O€I0TO CBETA MPH CIOKCHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnusie pabomul u onvimel.
Hccnenopanue 3aBHCHMOCTH YTJ1a OTPKECHIS CBETOBOTO JIy4a OT YIJIa MAJACHHUS.
H3yueHne XapakTepuCTHK H300paskeHIS PEAMETA B INIOCKOM 3EpKAaJIC.
Hccnenopanme 3aBHCHMOCTH YT7Ia MPEJIOMIICHIS CBETOBOTO Jy4a OT YTJIA MAJCHHI Ha TPAHHUIIE «BO3LYX—CTCKIO».
[Nomyyerune n300paskeHM C IOMOIIBIO COOUPAFOIICH JTHH3BI.
OnpeacncHue (JOKYCHOTO PACCTOSHUS H ONTHICCKOH CHIIBI COOMPAIOIICH JTHH3HL
OMBITHI IO Pa3I0KEHHIO OSJIOTO CBETA B CIIEKTP.
OMBITH IO BOCHPHATHEO IBETA PEIMETOB IPH MX HAOMIOACHUH YEPE3 IIBETOBIC (DHIBTPHL.
Pamen 12. KBaHTOBbIE SIBJICHUSI.
Omnsrrer Pesepdopaa u maseTapras Moaens aroma. Mozens atoma bopa. Mcnyckanue u MOTJIONIEHHE CBETA ATOMOM.
KBauTsl. JIuHEHYATBIE CIEKTPBIL.
PamnoaxktuBHOCTH. Ab(a-, OcTa- U raMMa-m3ayIcHUA. CTPOCHHE aTOMHOTO Aapa. HyKIoHHAS MO aTOMHOTO SAIpa.
Wsoromsl. PannoaxrusHbe npeBpameHud. [leproa momypacnaga aTOMHBIX AAep.
SnepHblie peaknuy. 3aKOHBI COXPAHCHIS 3aPSATOBOTO W MACCOBOTO YHCEI. JHEPTHS CBI3H aTOMHBIX siaep. CBI3b Macchl
u 3Heprun. Peakunu cunresa u nenenus saep. Microunukn sneprun CotHIA U 3BE3.
Snepnad sHepreruka. JIeHCTBHA PAIHOAKTHBHBIX H3IYUCHHH HA YKHBBIC OPTAHH3MBIL.
Hemoncmpavuu.
CrHexTpsl H3IyYCHUS U TIOTJIOICHHL.
CrhexTpsl pa3mrIHBIX TA30B.
CriekTp BOIOpOIA.
HaOmronenne Tpekos B kamepe BuibcoHa.
PaboTa cuéTurka HOHH3HPYFOIINX H3IIY YCHHH.
PerucTpanms u3nyyeHHS IPUPOTHBIX MIHEPAJIOB H POy KTOB.
ﬂa60pam0pnbte pabomut u onvimel.
1. HalmoneHue CIUTOIHBIX M THHEHYATHIX CIIEKTPOB WAy UCHHS.
2. HccaeaoBaHHE TPSKOB: H3MCPCHHIC YHCPTHH YACTHIEI IO TOPMO3HOMY Iy TH (TI0 (poTOTpahusim).
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3. HsmepeHue pagnoakTHBHOTO (DOHA.

oBTOpHUTETHHO-0000 I AIOINMIT MOYJTb.

[MoBTOpHTE THHO--0000IMAOIIHI MOAY Tb MPSIHASHAYUCH A1 CHCTCMATH3AINH W 0000IMCHHIS MPSAMETHOTO COACPKAHUSA
W OTBITA ACATEIBHOCTH, HMPHUOOPETEHHOTO NPH HM3YYCHHH BCETO Kypca (PWM3WKHW, a Takke A IMOATOTOBKH K OCHOBHOMY
TOCYZApPCTBECHHOMY 3K3aMEHY 10 (pr3wKe 11 00yUArOIMUXCS, BRIOPABIIHX 3TOT YUCOHBIH ITPEAMET.

HpI/I HU3YUCHAH OAHHOTO MOAYJIA PCATM3YHOTCA W CHCTCMATH3HPYHOTCA BHABI ACATCIBHOCTH, HA OCHOBC KOTOPBIX
o0ecTieunBACTCSl AOCTIDKCHHE IIPSIMETHBIX H MCETANPEIMETHBIX IUIAHUPYEMBIX PE3yJIbTaToB 00yueHms, (opmmpyercs
CCTCCTBCHHOHAYTHAA T'PAMOTHOCTH. OCBOCHHC HAYYIHBIX MCTOAOB HCCJICAOBAHUA SIBJICHUH IpHUPOABI U TCXHUKH, OBJIAACHHUC
YMCHHUAMHA 00BACHATH (I)I/ISI/I‘IGCKI/IG ABJIICHIA, MPUMCHAA NMOJYYUCHHBIC 3HAHWUA, PCIIATH 3a4aYH, B TOM YHCJIC KAYUCCTBCHHBIC H
OKCHCPUMCHTAIbHBIC.

[TpHHUMIHATIEHO JACATCIBPHOCTHBIH XapakTep JAHHOTO pas3cia peamm3yeTcs 3a CUET TOro, 4YTO OOyYaroImuecs
BBIIOJHAFOT 3a1aHUS, B KOTOPBIX HM IPSIIATACTCA:

HA OCHOBC ITOJIYYCHHBIX 3HAHUH PACTIO3HABATH W HAYYHO OOBICHATH (DM3HUCCKHUC SIBICHUS B OKPY>KAOLICH IMPHPOJE U
TIOBCCTHCBHOM JKH3HU,

HCTOJB30BATh HAY THBIC METOABI HCCIICAOBAHUA (I)I/ISI/I‘IGCKI/IX ﬂBJ'IGHI/IfI, B TOM YHCJIC AJII MPOBCPKH THIIOTE3 U MOJTY YCHU A
TCOPETHICCKUX BBIBOIOB,

OOBSICHATh HAYYHBIC OCHOBBI HAMOOJIEE BAXKHBIX JOCTIDKCHUH COBPEMCHHBIX TEXHOJIOTHH, HANPHMEP, MPAKTHICCKOTO
HCTIOJIB30BAHMA PA3IATHBIX HCTOTHHKOB 3HCPIHHA HA OCHOBC 3dKOHA NMPCBPAIICHUA W COXPAHCHHA BCCX HU3BCCTHBIX BUAOB
JHEPTHH.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBI IO ®U3UKE HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

W3yucHme (H3HKH HA VPOBHC OCHOBHOTO OOmICro OOPA30BAHHSA HANPABICHO HA JOCTIDKCHHC JIHYHOCTHBIX,

MCTANPEAMETHBIX H MPEAMCTHBIX 06p330BaTeJ'II>HI>IX PE3YyIBTATOB.

B pesyaprare u3yueHus GU3NKHA HA YPOBHE OCHOBHOTO 00MIETo 00pazoBaHms y oOydaromerocs OyayT c(hopMUPOBAHBI

CICAYOIIHUC THTHOCTHBIC PE3YJIbTATHI B 1aCTH!

1) maTpHOTHYECKOT0 BOCTIHTAHMS:

— IPOSIBJICHHUE MHTEPECA K HCTOPHUH M COBPESMEHHOMY COCTOSTHHIO POCCHICKOH (DH3MICCKON HAYKH;

— IIEHHOCTHOE OTHOIICHHUE K TOCTIKCHHSIM POCCHHCKHUX YUEHBIX --(DH3HKOB;

2) rpaskIaHCKOT0 W AYXOBHO-HPABCTBEHHOTO BOCTIHTAHMS:

— TOTOBHOCTh K AKTHBHOMY YYAaCTHIO B OOCYXICHHH OOINCCTBCHHO 3HAYMMBIX H 3THYCCKHX MPOOJIEM, CBA3AHHBIX C
MPAKTHYIESCKUM IPHUMCHEHUEM JOCTIKCHUH (DH3UKH;

— OCO3HAHHE BAYKHOCTH MOPAJBHO--3THUCCKHUX MPUHIUIIOB B ACITCILHOCTH YUEHOTO,

3) 3cTeTH4eCKOr0 BOCIIHTAHMS:

— BOCHPHATHC JCTETHYCCKUX KAUeCTB (PM3MUCCKOM HAYKH: ¢ TapPMOHHYHOTO ITOCTPOCHHUS, CTPOTOCTH, TOYHOCTH,
JAKOHUIHOCTH,

4) HEeHHOCTH HAYYIHOTO TIO3HAHWIS:

— OCO3HAHHUE NECHHOCTH (PM3MICCKON HAYKH KAaK MOIHOTO MHCTPYMCHTA IMO3HAHMS MHUPA, OCHOBBI PA3BHTHS TEXHOJIOTHH,
BAYKHCHIICH COCTABILIIOIIECH KYIIBTYPBI,

— pa3BuTHE HAYYHOH JIEOO03HATEIHLHOCTH, HHTEPECA K HCCIICA0BATEILCKON JCSITCIbHOCTH,

5) popMupoBaHust KYJIbTYPHI 3A0POBBSI 1 IMOTIHOHAILHOTO 0JIATOTIOJTY IHSI:

— OCO3HAHHE IIEHHOCTH OC30IACHOTO0 00pa3za XKM3HH B COBPEMECHHOM TEXHOJOTHYECKOM MHPE, BAKHOCTH IPABHII
0€3011aCHOTO MOBEJACHUSA HA TPAHCIOPTE, HA JOPOTAX, C JNCKTPHUYCCKAM M TEIUIOBBIM OOOPYJZOBAHHEM B JOMAIIHHX
VCITOBHIX;

— c(hopMHPOBAHHOCTH HABBIKA PEC(PICKCHH, TIPH3HAHIE CBOCTO MPABa HAa OIMHMOKY M TAKOTO KE MPaBa y APYTOToO UCIOBEKA,
6) TPYAOBOTO BOCTINTAHMSA:

— AKTHBHOC YYACTHC B PCIICHHUH MPAKTHUYCCKUX 331a4 (B PaMKAX CEMBH, 00Pa30BaTCIBHON OpraHH3aluH, TOPOa, Kpasd)
TEXHOJIOTHYCCKOHN U COIMATLHON HANPABICHHOCTH, TPEOYIOMIX B TOM YHCIC U (PH3HICCKUX 3HAHUIM,

— MHTEPEC K MPAKTHUCCKOMY H3yUCHHIO MPO(ECCHH, CBI3aHHBIX C (PH3HKOH;

7) HKOJTOTHIECKOT0 BOCTIHTAHMS:

— OpHCHTAIM HA IPUMCHECHUE (DM3UYCCKUX 3HAHUH I PEIICHIS 3324 B 00JIACTH OKPY KAIOIIECH CPe/Ibl, IIIAHUPOBAH
MOCTYTIKOB M OLICHKH MX BO3MOYHBIX MOCJICICTBHH IJIsI OKPY XKAFOIIEH CPEepl,

— OCO3HAHHME ITI00ATBHOTO XapaKTepa SKOJIOTHICCKHUX MPOOIIEM | Iy TEH HX PEHICHIT,

8) axanTamun K H3MEHTIOMUMCS YCJIOBHSIM COINATBLHOI W IPUPOAHON CpeabI:

— MOTPEOHOCTh BO B3AUMOJCHCTBHM TIPH BBINOJIHCHHH HCCICAOBAHHMN M TPOEKTOB (DM3MYCCKOW HATPABICHHOCTH,
OTKPBITOCTH OTBITY W 3HAHUSAM APYTHX;

— TOBBIIIICHAE YPOBHS CBOCH KOMIICTCHTHOCTH YEPE3 MPAKTHICCKYIO ACATCIBHOCTE;

— MOTPEOHOCTH B (POPMHUPOBAHHUH HOBBIX 3HAHMH, B TOM YHCIC (JOPMYIHUPOBATh WACH, MOHATHA, THIIOTE3HI O (PU3HUCCKHUX
00BEKTAX U ABJICHUSAX,

— OCO3HAHHE JC(PUITNTOB COOCTBEHHBIX 3HAHUH M KOMIICTEHTHOCTEH B 007aCTH (DU3NKML,

— IUTAHUPOBAHHE CBOCTO PA3BUTHS B MPHOOPESTCHUH HOBBIX (DU3MUCCKUX 3HAHUI,

— CTPEMJICHHE AHATM3HPOBATh M BBLIBILTH B3AMMOCBSI3M NPUPOIBI, OOMICCTBA M 3KOHOMHKH, B TOM YHCIE C
HCTOJIB30BaHUCM (DH3HICCKHUX 3HAHH,

— OIICHKA CBOMX JACHCTBHH C YIETOM BIMSIHHUS HA OKPY>KAFOIIYIO CPE/Y, BO3ZMOXKHBIX INTOOATBHBIX MOCICACTBHHA.

METANPEJIMETHBIE PE3YJbTATBI

B pe3yapTaTe 0OCBOCHHA MPOTPAMMBI IO (PH3HKE HA YPOBHE OCHOBHOTO OOMICTO 00pa30oBaHMA y 00YHAOMICTOCA Oy ayT

c(hOpMHPOBAHEI MeETANPEIMETHbIE PE3yJbTATHI, BKIOYAMONINE ITO3HABATCIBHBIC YHHBCPCANbHBIC YUEOHBIC ICHCTBHI,
KOMMYHHUKaTHBHbBIC YHUBEPCAILHBIC YICOHbIC ICHCTBUSL, PETYJITHBHBIC YHUBEPCAIbHbIC YUCOHBIC ICHCTBUL.

oznaBarenbHbIE YHHBEPCATBLHBIE YIeOHBIE JeiiCTBHS

Bba3oBnie JJornueckne aeiicTBHSA:

e  BBIIBIATH U XQPAKTCPH30BATH CYIMICCTBCHHBIC MPH3HAKH OOBCKTOB (SIBJICHHI);
¢  VCTAHABJMBATH CYIICCTBCHHBIH MPH3HAK KIACCH(UKALINH, OCHOBAHHSA 111 0000IICHHA 1 CPABHCHHS,



BBIIBJLITH 3dKOHOMCPHOCTH U MPOTUBOPECIHA B PACCMATPHUBACMBIX (I)aI(TaX, JAHHBIX H Ha6J'lIOZ[eHI/I}IX, OTHOCAIIUXCSA
K (PM3HYECKUM SBICHUSM,

BBLIBJLITE MPUIHHHO--CIICACTBCHHBIC CBA3H IPU U3YYCHHH (I)I/ISI/I‘IGCKI/IX SIBJICHHH H IponcCCoB, ACJIaTh BBIBOABI C
HCTOJB30BAHUCM ACAYKTHBHBIX H HWHIYKTHUBHBIX yMOSaKﬂIO‘IeHI/II\/’I, BBIIBUTATh THIIOTC3BI O B3aHMOCBA3IAX
(PU3HICCKUX BCIIMYIHH,

CaMOCTOATCIIFHO BBIOHPATh CHOCOO PCHICHHA YUCOHOHM (DHM3HHUCCKOM 3adaud (CPABHCHHC HECKOJBKHX BapPHAHTOB
penIeHus, BEIOOP HAHOO0IeE MOIXOAAMIETO C YUSTOM CAMOCTOATEIBHO BBIICICHHBIX KPHTCPHEB).

Bba3oBsbie ncciie0BaTEILCKIE JIEHiCTBUA:

HCIIOJIb30BaTh BOMPOCHI KAK UCCIICA0BATCIBCKUN HHCTPYMCHT TIO3HAHMUS,

MPOBOIHTH IO CAMOCTOSTEIIFHO COCTABICHHOMY IUIAHY OIBIT, HECTIOKHBIA (DPH3HUCCKHI 3KCICPUMEHT, HEOOIBIIOS
HCCTIEAOBAHHE (DU3HUCCKOTO SBICHHL,

OLICHMBATh HA MPUMCHHUMOCTh H JOCTOBCPHOCTh WH(POPMALMIO, MOJIYUCHHYK) B XOJC HCCICAOBAHHS HITH
IKCIICPUMECHTA;

CaMOCTOATSIEHO (HOPMYHPOBATH OOOOIICHHSA W BBHIBOABI MO PC3YIBTATAM MPOBCISHHOTO HAOMFOICHUS, OTBITA,
HCCIICAOBAHMS,

MPOTHOZUPOBATH BO3MOIKHOEC JaJbHEHINEE Pa3BUTHE (DH3HUCCKUX MPOIECCOB, 4 TAKIKS BBIIBUTATH MPCATIOI0KCHHIS
00 ux Pa3BUTHH B HOBBIX YCJIOBHAX H KOHTCKCTAX.

Padora ¢ madopmanmeii:

TMPUMCHATD PA3IHIHBIC MCTOABI, HHCTPYMCHTHI M 3aMpPOCHI NPH MOWCKES W 0TOOpE MH(YOPMAIMH WM JAHHBIX C
YUETOM MPSIIOKCHHON YUCOHOH (DH3MUICCKOH 3a1aum;

AHAM3HPOBATh, CHCTCMATH3HPOBATh W HWHTCPIPCTHPOBATh HHM)OPMAIMIO PA3THYHBIX BHIOB H  (opMm
TIPE/ICTABIICHUS,

CaMOCTOATCIIFHO BHIOHPATH ONTHMAJBHYIO (DOPMY MPCACTABICHHA HH()OPMALHMH W HUTIOCTPHPOBATH PCIHACMBIC
330a9H HOCJIOKHBIMH CXCMAMHU, THATPAMMAMH, HHOH TPAPUKON 1 WX KOMOHHAIIMAMH.

KoMMvyHHKaTHBHBIC YHHBEPCATLHbBIC YUeOHbIE ACHCTBHSL:

B X0A¢ OOCYKACHHS YUCOHOTO MATCPHANA, PC3YJIbTATOB JTAOOPATOPHBIX PA0OT M MPOCKTOB 3a1aBaTh BOMPOCHI O
CymcCTBY o6cy>1<;[aeM0171 TCMBI W BBICKA3BIBATH HACH, HAUCJICHHBIC HA PCIICHHUC 3a4a'Yd W MNOAACPKAHHC
01ar0KeIATCIFHOCTH OOIICHIS,

CONOCTABJLATE CBOH CYKACHMA C CYKACHWAMH APYTUX YUYACTHHUKOB JHAJIOTA, 06Hapy>KI/IBaTI> pa3auue U CXOACTBO
TIO3HITHIA,

BBIPAKATH CBOI) TOYUKY 3PCHHUA B YCTHBIX H MHCbMCHHBIX TCKCTAX;

MyOMHYHO NPEACTABIATH PE3YIBTATHL BBIOTHCHHOTO (DH3HYCCKOTO OMNBITA (3KCIICPHMCHTA, HCCIICIOBAHUA,
TPOEKTA);

TIOHAMATh M HCIIOJI30BATh NPEHMYINECTBA KOMAHIHOW M MHAMBHAYATbHOW pabOTHI MPH PEHICHHH KOHKPETHOH
(u3maecKoit mpodIeMsr,

TMPUHAMATH [CTH COBMCCTHOHN JCATCIEHOCTH, OPTAaHH30BBIBAT ACHCTBHA MO €& JOCTHXKCHHUIQ. PACTIPCACIIATE POIH,
00Cy>KAaTh MPOLCCCHI H PE3YIBTATHI COBMECTHOH PadoTh, 0000IAaTh MHCHHUS HCCKOJIBKHX JIFOICH;,

BBITIOJTHATE CBOIO YACTh PabOTHI, JOCTHTAs KAUYCCTBCHHOTO PE3yIbTaTa MO CBOCMY HAIMPABICHHIO W KOOPIHHHPY A
CBOH I[efICTBH}I C APYTUMH “WICHAMH KOMAHIBI,

OIICHMBATh KAYECTBO CBOETO BKIAJa B OOMIMH MPOAYKT MO KPHTCPHIM, CAMOCTOSATEIBHO C(HOpMYITHPOBAHHBIM
YYaCTHHKAMH BSaI/IMOI[efICTBI/I}I.

PeryasiTuBHBIC YHHBEPCAIBHBIEC YIeOHbIC ACHCTBHSI

Camoopranmsanmsi:

BBIIBILITH IIPOOJICMBI B JKH3HCHHBIX M YUCOHBIX CHTYAIMSIX, TPEOYIOMMNX A PEHICHHS (PU3MUCCKIX 3HAHUH,
OPUCHTHPOBATHCS B PA3IMYHBIX IMOJX0JAX MPHHATHSA PEIICHUH (MHIUBHIYAIBHOC, PHHATHE PEIICHUSI B TPYIIIC,
MPHUHATHE PEIICHUN TPYIIION);

CaMOCTOSATEILHO COCTABIATh AITOPHTM PEINCHUA (M3MYECKOM 3aJaud MM IUIaHA MCCIACAOBAHUA C Y4ETOM
HMCIOIIHXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyYMEHTHPOBATh MPEAIaracMbIc BAPHAHTHI PCIICHUH,
JIeaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 3a PEHICHUC.

CaMOKOHTPOJIB, IMOINOHAILHBII HHTEJLICKT:

JABaTh AACKBATHYIO OLICHKY CHTYALMU M NPEAJIATaTh MIAH € H3MCHCHUS,

OOBSICHITH MPUIHMHBI JOCTIDKCHUS (HEAOCTIDKCHIS) PE3YIbTATOB ACIATEILHOCTH, 1aBaTh OIICHKY MPHOOPETEHHOMY
OTIBITY ;

BHOCHTH KOPPEKTHBHI B JACATCIHHOCTD (B TOM YHCIIC B X0/ BHIIOJIHCHIS (PH3MICSCKOTO UCCIIC0OBAHMS HIIH IIPOCKTA)
HA OCHOBE HOBBIX OOCTOSTEIBCTB, H3AMECHUBIINXCS CHTYalHH, YCTAHOBICHHBIX OIMMOOK, BOZHHUKIINX TPYIHOCTCH;
OLICHHBATh COOTBETCTBHE PE3YJIBTATA LICTH H YCIOBUAM,



CTaBHTH CeOS Ha MECTO APYTOTO UEIOBEKA B XOJE CIOPA WM JAUCKYCCHH HA HAYYHYIO TEMY, IIOHHMATh MOTHBBI,
HAMEPEHUS U JIOTHKY APYTOTro;

TIPHU3HABATH CBOE TPABO HA OIMHOKY IPH PEIICHUH (PH3MYECKUX 337a4 WM B YTBEPXKACHISIX HA HAYIHBIC TEMBI H
TaKOE >Ke IPABO APYTOTO.

NPEAMETHBIE PE3YJBbTATDI

K ronmy obyueHns B 7 Kiacce MPEAMETHBIC PE3yIbTaThl HA 0230BOM YPOBHE AOJDKHBI OTPAXKATh C(HOPMHUPOBAHHOCTD ¥
00y UAIONIMXCST Y MCHUH:

HCIOJb30BATh NMOHATHA: (I)I/ISI/I‘IGCKI/IG H XHMHYCCKHC ABJICHHA, Ha6J'lI0£[eHI/Ie, OKCIICPUMCHT, MOACTb, THIIOTE3Q,
eaWHUIB! (M3MYCCKUX BEIMYMH, aTOM, MOJICKYJIA, AarperarHslc COCTOSHHS BEHIECTBA (TBEPHOE, KHAKOE,
ra3oo0pa3Hoe), MEXAHMYECKOEC [BIDKCHHWEC (PAaBHOMEPHOE, HEPABHOMEPHOE, IPSIMOIMHCHHOE), TPACKTOPHI,
PpaBHOACHCTBYOIIAS CHIA, AeopMmars (YIpyrad, IIACTHICCKAT), HEBECOMOCTD, COOOIIAFOIIACCS COCY ABI,
pazmuars sABiIeHUA (Au(Qy3us, TEIIOBOS ABIKCHUC YACTHI BEIIECTBA, PABHOMEPHOE ABIDKCHIE, HEPABHOMEPHOE
JBIKCHHC, HHEPIHS, B3ANMOJACHCTBHE TEII, PABHOBECHE TBEP/BIX TEN C 3AKPEIIEHHOHN OCBIO BPAIUCHIS, Meperaia
JABICHUS TBEPABIMHM TEIAMH, XUAKOCTSIMH W Ta3aMM, aTMOC(EpPHOE IABICHHUS, IUIABAHUC TEI, NMPEBPAIICHHS
MCXAHHUICCKOM 3Heprnn) IO ONMMCAHUIO UX XAPAKTCPHBIX CBOICTB M HA OCHOBC OIIBITOB, ACMOHCTPHPYHOIIHX JAHHOC
(pu3IIECKOE SIBICHHC,

PacTO3HABATh TPOSBICHHE M3YYCHHBIX (PU3MUCCKHUX SIBICHUHA B OKPY’KAIOIEM MHpPE, B TOM UHCIC (H3HICCKHUC
SBJICHHA B MPUPOAC: MPHUMEPHI ABIXKCHUA C PA3IHYHBIME CKOPOCTAMH B SKHBOH M HEIKUBOU MPHPOAC, ACHCTBHE CHIIBI
TPEHUS B MPHPOJEC W TEXHUKE, BIMSHHUE aTMOC(EPHOTO JABJICHMS HA JKUBOH OPTaHM3M, IJIABAHHE PHIO, PhIYArH B
TEJIC HENOBEKA, NPH 3TOM IEPEBOANTH MPAKTHUCCKYIO 337a4y B YUCOHYFO, BBIACILITH CYINCCTBCHHBIC CBOWCTBA
(mpu3HAKYM) (DM3HUCCKUX SIBJICHUH,

OTIHCHIBATH M3YUCHHBIC CBOMCTBA TN M (PM3MUCCKUC SIBJICHUS, MCIONb3Y S (PU3MUCCKIE BETMIHHBI (Macca, 00bEM,
IUTOTHOCTH BEHIECTBA, BPEMS, My Th, CKOPOCTb, CPEIHSST CKOPOCTD, CHIIA YIIPYTOCTH, CHJIA TSDKECTH, BEC TEJA, CHIA
TPEHUSL, JABICHUC (TBEPAOTO TENA, )KUAKOCTH, Ta3a), BHITAIKHBAIOMAS CHJA, MEXAHHYCCKAs padoTa, MOIIHOCTS,
IUICYO CHIIbI, MOMCHT CHIIbI, I(OC-)(I)(I)I/II.[I/IGHT IMOJIC3HOI'O Z[efICTBH}I MCXAHH3MOB, KHHCTHYCCKAA H NMOTCHIHAJIbHAA
3Heprn;1), TIpH OIMAUCAHUH NMPABHJIBHO TPAKTOBATH (I)I/ISI/I‘IGCKI/Iﬁ CMBICJT HCTIOJIb3Y EMBIX BCTTH'IHH, HX 0003HAYCHUS U
eAMHUIB! (PH3MICCKUX BEIMUHMH, HAXOAUTH (DOPMYJIBL, CBS3BIBAIOIINC JAHHYIO (DH3HMHUCCKYIO BEIMUHMHY C JPYTUMH
BEJIMIMHAMH, CTPOUTD TPA(PUKH H3YUCHHBIX 3aBUCHMOCTCH (DM3HICCKUX BEIIMINH,

XapaKTEPU30BaTh CBOWCTBA TEJ, (PH3HHECKUC SIBJICHUSI W IPOLECCHI, HCIOIB3YS MPABHJA CIOKCHUSI CHI (BIOID
OIHOU TpsMoiD), 3akoH ['yka, 3akoH [lackams, 3aK0H ApXHMEaa, MPABHIO PABHOBCCHS phruara (010ka), «3010TOC
TIPABUIIO» MEXAHUKH, 3aKOH COXPAHCHHUS MECXAHHYCCKOH PHEPIHM, NPH 3TOM JaBaTh CIOBECHYIO (hOPMYIHPOBKY
3aKOHA M 3aIHCHIBATh €T0 MAaTEMATHIECKOE BHIPAKEHHCE,

OOBACHATH (I)I/ISI/I‘IGCKI/IG ABJICHUA, TPOLCCCBI H CBOMCTBA TCIA, B TOM YHCJIC H B KOHICKCTC cmyaunﬁ
MPAKTHKO-OPHCHTHPOBAHHOTO XapPaKTCPa: BBIABIATH MPHIMHHO--CJICACTBCHHBIC CBA3H, CTPOUTH OOBICHCHHS U3 1-2
JOTHYCCKUX IIAroB C OMOPOH HA 1-2 WM3YyYCHHBIX CBOWCTBA (DM3HYCCKUX SIBICHUH, (PH3MUCCKUX 3aKOHA HIIH
3aKOHOMEPHOCTH,

pemarh pacyETHHIC 3a0a41 B 12 neHCTBUS, HCIOMB3Y I 3aKOHBI M (JOPMYIIbL, CBA3BIBAIONIHE (DH3HMUCCKHE BEUIHHBI:
HA OCHOBC aHAJIN3A Y CJIOBHS 33a4H 3AIACHIBATE KPAaTKOE YCIOBHUE, MOACTABILITE (PH3HUCCKHC BEIMIHHBL B (JOPMY IIbI
" TPOBOOUTH paC‘{éTI)I, HAXOOUTh CIPABOYHBIC MJAHHBIC, H606X0£[I/IMI>IG A1 pemiCHuA 3ada4v, OUCHHBATH
PEATHCTHIHOCTS IOy YCHHOH (PH3HHECKOI BETHINHbI,

PAcTIO3HABATH MPOOICMBL, KOTOPHIC MOYKHO PCIIUTH MPH MOMOIIH (PH3MUCCKUX MCTOIOB, B ONMCAHUH HCCIICIOBAHHSA
BBIICTIATh NPOBEPACMOE HPEATONOKEHHE (THIOTE3Y), PA3IMYaTh M HHTCPIPETHPOBATh MONYYCHHBIA PE3YJIBTAT,
HAXOOUTh OINHOKH B X0A€ ombITa, ACIATh BRIBOABI IO €TI0 PC3yIbTaTaM,

MPOBOIUTH OIBITHL MO HAOMIOACHHUIO (DM3MHUCCKHX SABJACHUH WM (PH3HYCCKHX CBOWCTB TCI. (DOPMYIHPOBATH
TIPOBEPSIEMBIC TIPEATIONOKEHHUS, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO 000Dy TOBAHHS, 3AIUCHIBATD X0 OIBITA U
(hOopMyTHPOBATH BBIBOIEI,

BBIIIOJIHATh TPAMBIC H3MCPCHUA PACCTOAHUA, BPCMCHH, MACCBI TECJA4, 06’BéMa, CHJIBI W TCMIICPATYPHI C
HCTOJB30BAHHCM AHAJOTOBBIX M IMM(POBBIX MPHOOPOB, 3aMHCHIBATH TMOKA3AHHA MPHOOPOB C YUETOM 3aTAHHOH
a0COMFOTHOH IOTPEITHOCTH H3MEPCHUI;

TPOBOMTH HCCICAOBAHHUE 3ABHCHUMOCTH OJHON (PH3MUECKON BEIMUMHBI OT JPYTOH C HCIOJIb30BAHHUEM MPSMBIX
I/ISMepeHI/II\/II (33BI/ICI/IMOCTI/I IIyTH PABHOMCPHO ABHKYLICTOCA TCJIA OT BPCMCHH IABWKCHHUA TCJIA, CHIIBI TPCHUA
CKOJIbKCHHS OT BECa Tela, Ka4ecTBa 0OPaOOTKU MOBEPXHOCTEH TEN M HE3aBHCHMOCTH CHIIBI TPEHHS OT ILDIOMIAIH
COTPHUKOCHOBCHUS TCJI, CHITBI YIIPYTOCTH OT Y IJTHHCHUS TPY KUHBIL, BHITAJKHBAFOIICH CHIIBI OT 00BEMA OTPY AKEHHOH
YACTH TCJIA M OT IJIOTHOCTH KUAKOCTH, o€ HE3ABHCUMOCTH OT IIOTHOCTH TCJ1A, OT TIYOHHBI, HA KOTOPYEO OTPYKCHO
TEJI0, YCIOBHH IIABAHMSA TCII, YCIOBHI PABHOBCCHS PhIMara u OJIOKOB), YUACTBOBATH B INIAHHPOBAHHH YUCOHOTO
HCCIICIOBAHMS, COOMPATh YCTAHOBKY W BBHINOIHATh HU3MCPCHUS, CIEAyS NMPEIIOKCHHOMY IUIAHY, (PHKCHpPOBATH



Pe3yIBTaTHI MOy YCHHOHN 3aBUCHMOCTH (DPH3MUCCKHUX BETMYHMH B BHAC MPEAIOKEHHbBIX TAOIHUI B TPa(hMKOB, JCIaTh
BBIBOJIBI IT0 PE3YIbTATAM HCCIICIOBAHILT,

MIPOBOIMTH KOCBCHHBIC W3MEPEHHUS (DM3MUECCKUX BEIIMUMH (IUIOTHOCTh BEINECTBA KUIAKOCTH M TBEPAOTO TEJa, CHIA
TPEHUSI CKOJBKCHUS, TABICHHUC BO3/Y XA, BHITAJTKHBAOINAS CHIIA, ICHCTBYIOMIAS HA TIOTPYKEHHOE B KUIKOCTH TEJIO,
Kk03(p(pUIHEHT TONIE3HOTO NEHCTBHUS MPOCTHIX MEXAHH3MOB), CIICAY S PEI0KCHHOH HHCTPY KIUH: ITPH BBIIOTHCHAH
H3MEpPEHUH COOMPATh IKCIICPUMEHTAIBHYI0 YCTAHOBKY M BBIYHCIIAITH 3HAUYCHUE HCKOMOW BEIIMIHHBL,

COOJFOIATh MPABHIIA TCXHUKH OC30TACHOCTH MPH PadoTe ¢ 1ab0paTopHBIM 000y JOBAHHCM,

VKa3plBaTh TPHHIUIBI JACHCTBHA TPHOOPOB M TEXHHUYCCKHX YCTPOMCTB. BECHL, TEPMOMETP, IHHAMOMETD,
COOOMIAIOIIIHECS COCY b, OAPOMETP, PBIMAT, IIOJBIKHbIH M HEMIOABIKHBIN OJIOK, HAKJIOHHAS IIOCKOCTD;
XapaKTEPU30BaTh MPUHINIBI ACHCTBHS H3YUCHHBIX MPHOOPOB M TEXHUUECKHUX YCTPOICTB C ONIOPOH HA MX OTUCAHI
(B TOM wmCIe: NOANIMIHWKH, YCTPOWCTBO BOJOIPOBOJA, THIPABIMYCCKHH IPECC, MAHOMETpP, BBICOTOMED,
TMOPITHCBOH HACOC, aPSOMETP), UCIOTB3Y S 3HAHUSA 0 CBOHCTBAX (DH3MHMCCKUX ABJICHHH M HCOOXOTUMBIC (DH3HUCCKUC
3aKOHbI U 3aKOHOMEPHOCTH,

TMPUBOAUTE MPHMEPHI (HAXOIATH HH(OPMALHIO 0 MPHMEPAX) MPAKTHICCKOTO HCHOIb30BAHUS (DH3HICCKIX 3HAHUH B
TOBCETHCBHOW JKM3HH M1 OOCCTieueHMs OC30IMACHOCTH IPH OOpamcHUM C NPHOOpAMH M TEXHHYCCKHMHU
YCTPOHCTBAMH, COXPAHCHHUS 3I0POBbSI B COOIFOACHHUS HOPM SKOJIOTHUCCKOTO IMOBEACHHS B OKPYSKAIOLICH Cpeae;
OCYIIECTBILATh 0TOOP MCTOUHUKOB HH(popManuu B UHTEPHETE B COOTBETCTBHH C 33JaHHBIM IMOUCKOBBIM 3aIIPOCOM,
HA OCHOBE MMCIOIIUXCS 3HAHWUH M IyTEM CPABHCHHS PA3NUYHBIX MCTOUHHKOB BBIACILITH HHPOPMAIHIO, KOTOPAS
SIBJIACTCA MIPOTHBOPCUMBOHN HITH MOKCT OBITH HCJOCTOBCPHOM,

HCIIOJIb30BaTh TPH BHINOJHCHUN YUCOHBIX 3aJAHAUH HAYIHO--TIOIYJLIPHYIO JIUTEPATYPy (PU3HUCCKOTO COACP KAHHI,
CIPABOYHBIC MATEPHAIIBI, pECYPCHI CeTH MHTEPHET, BiIaeTh MpuéMaMu KOHCTIEKTHPOBAHIS TEKCTA, MPEOOPA30BaAHI
HH(POPMALHH W3 OTHOM 3HAKOBOH CHCTECMBI B IPYTVIO;

CO31aBaTh COOCTBCHHBIC KPATKUC IMHUCHMCHHBIC M YCTHBIC COOOMICHHUS HA OCHOBE 2—3 HCTOYHUKOB HH(pOPMAIHH
(PM3MUECKOTO COACP/KAHUS, B TOM YHCIC IyOIMYHO JCNATh KPATKHE COOOIICHHWS O PE3yJIbTaTaX MPOCKTOB HIIH
V4ICOHBIX HCCICIOBAHHM, IPH 3TOM T'PAMOTHO HCIIOJIB30BATh W3YUCHHBIH NMOHATHHHBINA ammapar Kypca (Qu3ukm,
COIIPOBOXKIATH BBICTYIICHUC IIPE3CHTALUCH;

TIPH BBIMOJTHCHUH YUCOHBIX ITPOCKTOB M HCCICAOBAHUH PACIpEIeIITh OO3aHHOCTH B TPYIIIC B COOTBETCTBUH C
TIOCTABJICHHBIMHE 33/1a4aMH, CJICHTH 32 BHIIIOJIHCHUEM TUIAHA ACHCTBUIL, ACKBATHO OIICHUBATH COOCTBEHHBIA BKJIA/
B ICATCIHHOCTD TPYIIIHI, BEICTPAUBATH KOMMYHHUKATHBHOE B3aHMOICHCTBHE, YIUTHIBASI MHCHHUC OKPY>KAFOIIINX.

K ronmy obyueHns B 8 Ki1acce mpeaMETHBIC Pe3yIbTaThl HA 0230BOM YPOBHE AOJDKHBI OTPAXKATh C(HOPMHUPOBAHHOCTD ¥
00y YarONIMXCST YMCHUH:

HCIIOJIb30BaTh MOHATH: MAcCa U pa3MePbI MOJIEKY JI, TEIJIOBOE ABIKCHUE ATOMOB H MOJICKY I, aTPETATHBIC COCTOSHI
BCINECTBA, KPUCTALIHYCCKHEC W aMop(HBIC TEla, HACHIICHHBIA W HCHACHIICHHBIH TMAap, BJIAKHOCTH BO3AYyXa,
TEMIIEPATy Pa, BHYTPECHHS SHEPTHU, TCIJIOBOH IBUTATEIb, ICMEHTAPHBIN 3JICKTPHUCCKAN 3aps, SICKTPHIECKOS
TIOJIC, TIPOBOAHUKH U JUIIICKTPHUKH, IIOCTOSHHBIH JJICKTPHUECCKUN TOK, MATHUTHOE TOJIC;

pa3nuyarh SBICHUS (TCIJIOBOC PACIIMPECHUEC M CHKATHE, TEIUIONEPEada, TEIUIOBOC PABHOBECHE, CMAYHBAHWC,
KaNUBIPHBIE SBICHUS, WCHAPCHHE, KOHICHCALWS, IUIABICHHE, KPUCTAIIM3aunus (OTBEpPACBAHWCE), KHIICHHE,
TEIUIoNepefaia (TEIIOMPOBOJHOCTh, KOHBCKIMS, H3IYUCHHE), 3JICKTPH3ALMSA TEJ, B3aMMOACHCTBHE 3apsioB,
JEHCTBHS JNCKTPHICCKOTO TOKA, KOPOTKOE 3aMBIKAHHE, B3AaUMOICHCTBHE MATHUTOB, ICHCTBHE MATHUTHOTO TIOJII HA
MIPOBOJHUK C TOKOM, 3JICKTPOMATHUTHASI HHIYKIHS) 1O OIHCAHMIO UX XapPAKTEPHBIX CBOKHCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JAHHOE (PH3HIECKOE SIBICHUC;

PacTO3HABAThH TPOSBICHHE M3YYCHHBIX (PU3MUCCKHUX SIBICHHHA B OKPY’KAIOIEM MHpPE, B TOM UHCIC (H3HUYCCKHUC
SIBIICHUSI B NPUPOJC. MOBEPXHOCTHOC HATSKCHHE W KAIMMLLIPHBIC SIBICHHUS B IPHPOJE, KPHCTAIUIBI B TPHPOJC,
mayucHue CONHIA, 3aMEp3aHHC BOAOEMOB, MOPCKHC OpH3bL, OOpa30BAaHHWC POCHl, TYMAaHa, HWHEA, CHETa,
3JICKTPUUCCKUC ABICHHA B atMoc(epe, 3ICKTPHUYCCTBO JKHUBBIX OPTraHH3MOB, MATHHTHOC MOJC 3SMITH, APCH()
TIOJIFOCOB, POb MATHUTHOTO TTOJISL UL SKU3HH HA 3eMJIe, TIOLIPHOS CHSHHE, IIPH 3TOM NEPEBOANTH MPAKTHICCKYFO
33124y B yU9eOHYIO, BEIICIIATE CYIICCTBCHHBIC CBOMCTBRA (MMPU3HAKH) (DH3HUCCKUX SBJICHUI,

OTIHCHIBATH M3YUCHHbIC CBOHCTBA TEH M (DPM3MUCCKUE SBICHMS, MCHONB3YS (PH3HHUCCKHE BEIMYMHBI (TEMIEPaTypa,
BHYTPEHHSISI SHECPTHS, KOJIMYCCTBO TEIUIOTHL, VACIHbHAS TEIIOEMKOCTh BEINECTBA, YACIbHAS TCIUIOTA IUIABICHU,
YACIBHAS TCIUIOTA MAPOOOPAZ0OBAHMA, VACIBHAS TCIUIOTA CTOPAHUS TOIUIHBA, KO3()()HUIHCHT MOJIC3HOTO ACHCTBHA
TCIUIOBOW MAINMHbBI, OTHOCHTEIbHAS BIAKHOCTH BO3AYXA, 3JCKTPHUHUCCKHH 3apsy, CHJIAa TOKA, 3JIECKTPHYCCKOC
HANPSUKCHUE, CONPOTUBJICHHE TPOBOAHUKA, YJCIHHOC COINPOTHBICHHWE BEHICCTBA, padoTa M MOIIHOCTH
JIEKTPUYECKOTO TOKA), TPH ONMUCAHUM HPABHILHO TPAKTOBATh (PH3MHUCCKHHM CMBICT HCIOJNB3YEMBIX BEJIHYHH,
00O03HAYCHHUS W COMHHIBI (PH3HYCCKUX BENWYWH, HAXOAHTH (DOPMYIBI, CBSI3BIBAIOINHC JAHHYIO (DH3MUCCKYIO
BCIIMMHHY C APYTHMH BETHYHHAMH, CTPOUTH TPA(PHKH H3YUCHHBIX 3aBHCHMOCTCH (PH3HUCCKUX BCITMYHH,
XapaKTEpU30BaTh CBOWCTBA TEJN, (M3MUCCKUC SBICHHSI M TPOICCCHI, KCHOMB3YSI OCHOBHBIC MOJOXKCHHS
MOJICKY JBIPHO--KHHCTHYCCKOH TEOPHH CTPOCHHWS BEIICCTBA, NMPHHIMII CYNCPIIOZHINHN MOJCH (HA KAaUeCTBCHHOM
VPOBHE), 3aKOH COXPAHCHHA 3apana, 3akoH OMma qId y4acTka IemH, 3akoH JDkoyms—JIeHIa, 3ak0H COXpaHCHHA
SHEPTHUH, TIPH 3TOM /IaBATh CIOBECHYO (DOPMY IMPOBKY 3aKOHA W 3aIHCHIBATH €10 MATEMATHICCKOC BHIPAKCHIE,



OOBSICHATh (DM3MYMECKHE TIPOLECCHI W CBOMCTBA TEI, B TOM YHCIC W B KOHTEKCTE CHTyaUnUH
MIPAKTHKO-OPHUCHTHPOBAHHOTO XAPAKTEPA: BHIBILITH IPHIHMHHO-CIICCTBEHHBIC CBSI3H, CTPOUTH OOBICHCHHE H3 12
JOTHYCCKUX INATOB C OMOPOH HAa 1-2 WM3YyYEHHBIX CBOWCTBA (DVM3MYCCKUX SIBJICHHH, (PH3MUCCKHUX 3aKOHOB WA
3aKOHOMEPHOCTEH;

pemarh pacuyETHBIC 3aJa41 B 2—3 ACHCTBUS, HCIONbB3Y I 3aKOHBI M (JOPMYIIbL, CBA3BIBAIONIHE (DH3HMUCCKAE BEIUIHHBI:
HA OCHOBE aHANIM3a YCIOBMS 33Ja4M 3aIMCHIBATh KPATKOE YCIOBHE, BBUIBILITh HEAOCTATOK JAHHBIX IS PEIICHH
3a71auM, BBHIOWMPATh 3aKOHBI M (DOPMYIIBI, HEOOXOAMMBIC LI €€ PEIICHHUS, IMPOBOAWTH PACUETHI M CPABHHBATH
TOJIYMCHHOE 3HAUCHHE (PH3NIECKON BETMIHMHBI C H3BECTHBIMH JAHHBIMI,

Pacmo3HaBaTh MPOOIEMBI, KOTOPhIE MOKHO PEIIMTH NMPH HMOMOINM (H3HYECKUX METOIOB, MCIOJbB3YS OIHCAHHC
HCCICIOBAHMS, BBIACIATh IPOBEPACMOC IPEATIONOKCHUE, OIICHMBATh IPABHIBHOCTH IOPAAKA IPOBEICHH
HCCIICIOBAHMS, JICJIATh BHIBOIBI,

TIPOBOIMTD OIIBITHI 110 HAOJFOACHHIO (DH3HUECKHX SIBICHUH WIH (DH3HUCCKUX CBOUCTB T (KANMMLLIPHBIC SIBICHU,
3aBHCHMOCTB JABICHHS BO3AY XA OT €ro 00B6EMA, TEMIIEPATYPhl, CKOPOCTH IIPOIIECCA OCTHIBAHMS U HATPEBAHUS TIPH
H3IyYCHHH OT LBETA M3IYYAOIIECH (MOTIOMALICH) MOBEPXHOCTH, CKOPOCTh MCIMAPEHUA BOJABI OT TEMIIEPATYPhI
SKUIKOCTH W INIOWAAW €€ TOBEPXHOCTH, JNCKTPH3AIMS TEN M B3aHMOACHCTBHC JIICKTPHUUCCKHX 3apsioB,
B3aUMOJCHCTBHE TOCTOSIHHBIX MATHHUTOB, BH3YAIHM3AIM MATHHTHBIX MOJCH NMOCTOSHHBIX MATHHTOB, JACHCTBHA
MarHATHOTO TMOJSI HA MPOBOJHHUK C TOKOM, CBOHCTBA 3JICKTPOMATHHUTA, CBOHCTBA 3JICKTPOJBUTATEI IIOCTOSIHHOTO
TOKA): (POPMYIHPOBATH IMPOBEPSIEMbIC TIPEATIOIOKEHHS, COONPATh YCTAHOBKY M3 IPEIOKCHHOTO 000PYI0BAHH,
OTIHCHIBATH XOJ OTBITA B (JOPMYJIMPOBATH BHIBOIHI,

BBINOJHAT TPSIMbBIC H3MEPCHHUS TEMIIEPATYPbL, OTHOCHTEIBHOW BIAKHOCTH BO3AYXa, CHIIbI TOKA, HATIPSHKCHUS C
HCII0JIb30BAHHEM AHAJTOTOBBIX MPUOOPOB M JATYHKOB (PU3MUCCKUX BEIMYHH, CPABHHBATH PE3YIbTATHl H3MECPCHHH C
V4IETOM 33JaHHOH a0COIFOTHOM MOTPEITHOCTH,

MIPOBOMTD HCCICAOBAHKE 3ABHCHMOCTH OJHON (PH3MMECKOH BENMUMHBI OT JPYTOH C HMCIOJIB30BAHHEM MPSIMBIX
H3MEpEHUH (3aBUCHMOCTD COTPOTHBJICHHS IPOBOJHWKA OT €ro JJHHBL, IUIOIATH TIONECPEYHOTO CCUCHHS H
VACTIHHOTO COIIPOTHBJICHHS BEIICCTBA IPOBOJHUKA, CHJIBI TOKA, HAYIIECTO Uepe3 IMPOBOJHHK, OT HANPSDKCHHUS HA
TIPOBOJHUKE, MCCICAOBAHME ITOCICIOBATCIBHOTO M IAPAJUICILHOTO COCAWHCHHH IPOBOAHUKOB): IUIAHHPOBATH
HCCIICIOBAHNE, COOMPATh YCTAHOBKY W BBINONHATh M3MEPCHUS, CICAyS NPEIIOKSHHOMY IUIAHY, (PHKCHpPOBATH
PE3YIBTATHI IOy YCHHOHM 3aBUCHMOCTH B BH/C Ta0HII B Tpa()MKOB, IETATh BBIBOIBI IO PE3YIbTATAM UCCICAOBAHN,
MPOBOAMTHh KOCBCHHBIC M3MEPCHUS (PM3MYCCKUX BEIMYWH (YACNbHAS TEINIOEMKOCTH BEINECTBA, COIPOTHBICHHUC
MIPOBOTHUKA, PA00TA  MOIITHOCTH 3JIECKTPHUUCCKOTO TOKA): IIIAHMPOBATh H3MEPEHHSI, COOMPATH IKCTICPUMCHTAIBHYFO
YCTAHOBKY, CIEAY Sl NPEAJIOKECHHOM HHCTPYKIUH, W BEIMHCIATH 3HAYCHHE BEIUYUHEL,

COOFOIATH MPABHIJIA TCXHUKH OC30TACHOCTH MPH PadoTe ¢ 1ab0paTopHBIM 000y JOBAHHCM,

XapaKTEPU30BaTh MPUHINIBI ACHCTBHS H3YUCHHBIX MPHOOPOB M TEXHUUECKHUX YCTPOICTB C ONIOPOH HA MX OTUCAHI
(B TOM uUmCIE: CHCTEMAa OTOIUICHHS JOMOB, TMIPOMETP, TMApOBas TYpOWHA, aMIIEPMETP, BOJBTMETP, CUETUHK
JMEKTPUYECKOM JHEPTUH, 3JCKTPOOCBETUTCIBHBIC INPHOOPHI, HATPEBATEIbHBIC 3JICKTPONPHOOPHI (IIPHUMEPBI),
JEKTPUUECKHIE MPEAOXPAHUTEIH, 3JICKTPOMATHAUT, 3JCKTPOJBUTATEIb MOCTOSIHHOTO TOKA), HCIOJBb3YS 3HAHUS O
CBOMCTBAX (PM3MUECCKUX SBJICHHH M HEOOX0AUMbIC (PH3HMUECKHE 3aKOHOMEPHOCTH,

pacTo3HABaTh IPOCTHIC TEXHHUYCCKHUE YCTPOWCTBA M HM3MEPHTCIBHBIC NPUOOPHI MO CXEMaM M CXEMATHYHBIM
pUCYHKAaM (KMIKOCTHBIA TEPMOMETp, TEPMOC, ICHXPOMETpP, TUTPOMETP, IBUTATEIb BHYTPEHHETO CrOpPAHMI,
3JIEKTPOCKOII, PEOCTAT), COCTABILATh CXEMBI 3JICKTPHHUCCKHX IIETICH C IOCICIOBATEIBHBIM H MAPAILICTEHBIM
COCAMHCHUEM 3JICMEHTOB, PA3IHdas y CIOBHBIEC 0003HAYCHHS JICMECHTOB 3JICKTPHICCKHX LICTCH;

TMPUBOAHUTE MPHMEPHI (HAXOIATH HH(OPMALHIO 0 MPHMEPAX) MPAKTHICCKOTO HCIOIb30BAHUS (DH3HICCKIX 3HAHUH B
TOBCETHCBHOW JKM3HH M1 OOCCTieueHMs OC30IMACHOCTH IPH OOpamcHUM C NPHOOpAMH M TEXHHYCCKHMHU
YCTPOHCTBAMHE, COXPAHCHHUS 3I0POBbSI U COOIFOACHHUS HOPM SKOJIOTHUCCKOTO IMOBEACHHS B OKPYSKAFOIICH CpEae;
OCYINECTBILITh MOUCK MH(OPMAIMH (H3HIECCKOTO COACp)KaHHA B MHTEpHETE, HA OCHOBE MMCIOIIMXCS 3HAHUH H
My TEM CPABHEHHS JOTIOJHAUTCIBHBIX HCTOUHHKOB BRIACTATH HHPOPMALIHFO, KOTOPAS SIBILICTCS MPOTHBOPESUMBON HIIH
MOKET OBITh HETOCTOBEPHOH,;

HCIIOJIb30BaTh TPH BHIMOJHCHUN YUCOHBIX 3aJAHHUH HAYIHO --TIOIY JLIPHYIO JTUTEPATyYPy (PU3HUECCKOTO COACPKAHM,
CIPABOYHBIC MATEPHAIIBI, pECYPCHI CeTH MHTEpHET, BiIaieTh MpuéMaMu KOHCTIEKTHPOBAHMS TEKCTA, MPEOOPA30BaAHI
HH(POPMALHH W3 OTHOM 3HAKOBOH CHCTECMBI B IPYTVIO;

CO371aBaTh COOCTBCHHBIC NMHCHMCHHBIC M KPAaTKHE YCTHBIC COOOIICHIA, 0000mas MHPOPMAIMIO W3 HECKOIBKUX
HCTOYHHKOB (DM3MYECCKOTO COJCP)KAHIA, B TOM HHCIC NMyOJHMYHO MPEACTABILITh PE3YJIbTAThl IMPOCKTHOH WM
HCCIICIOBATETIBCKON JEATCIPHOCTH, IIPH 3TOM T'PAMOTHO HCIIOJIL30BaTh M3YUCHHBIH MOHATHIHBIN ammapar Kypca
(pM3MKH, COTMPOBOKIATDH BHICTYIUICHAC MPE3CHTALHCH;

TIPH BBIOIOTHCHUH YUYCOHBIX MPOCKTOB W HCCICAOBAHMH (PM3MHMECCKUX MPOLECCOB PACTIPEACILITh OOSM3AHHOCTH B
TPYIIIC B COOTBETCTBHH C IOCTABICHHBIMH 33JaUaMH, CIICTUTH 32 BHIITOJIHCHUEM IJIaHA JICHCTBHH M KOPPEKTHPOBATH
€ro, a/JCKBAaTHO OLCHWBATh COOCTBCHHBIM BKJIAJ B JACATCIHHOCTh TPYIIBL, BBHICTPAWBATH KOMMYHHKATHBHOC
B3aUMOJCHCTBHE, TIPOSBILII TOTOBHOCTD PA3peIlaTh KOH(IUKTHL.



K ronmy obyueHns B 9 Kiacce nNpeaMETHBIC PE3YIbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPAXKATh C(HOPMHUPOBAHHOCTD ¥
00y YarONIMXCST YMCHUH:

HCIIOJIb30BaTh MOHATHI: CHCTEMA OTCUETA, MATCPHATIBbHAS TOUKA, TPACKTOPHS, OTHOCHTEIBHOCTh MEXAHHYECKOTO
JBIDKCHES, Aeopmanms (YIpyras, IDIACTHYECKas), TPEHHE, HEHTPOCTPEMHUTEILHOC YCKOPEHHE, HEBECOMOCTh M
TIEPETPY3KH, LIEHTP TSHKECTH, A0COTIOTHO TBEPAOE TETIO0, IICHTP TSHKECTH TBEPIAOTO TENA, PABHOBECHE, MEXaHHICCKHC
KOJICOAHMS M BOTHEL, 3BYK, HH()PA3BYK U YIBTPA3BYK, 3JICKTPOMATHUTHBIC BOJIHBI, IIKAJIA 3JICKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M TATbHO30PKOCTh, CIIEKTPHI HCITyCKAHUS M TOTJIOIEHMS, anb(a-, 6eTa- U raMMa-u3IyICHI,
H30TOTIBL, SICPHAS JHEPTCTHUKA,

pa3nmuarh SBJICHHS (PAaBHOMEPHOC M HECPABHOMEPHOE TPAMOJMHCHHOE JBIDKCHHE, PABHOYCKOPECHHOC
MPAMOJMHEHHOE JBIKCHHE, CBOOOTHOE MAICHAUE TEJI, PABHOMEPHOE ABIKCHHUE 0 OKPY>KHOCTH, B3aUMOJCHCTBHC
TEJ, PEAKTHBHOC JBIDKCHHE, KOJCOATEIbHOC ABIKCHHE (3aTYXAOMIME WM BBIHYXKICHHBIC KOJICOAHMS), PE30OHAHC,
BOJIHOBOE JBIDKCHHC, OTPAKCHHE 3BYKA, NMPSIMOJMHCHHOC PACIPOCTPAHCHUE, OTPAKCHHUE W IPEIOMIICHHC CBETA,
MOJTHOE BHYTPEHHEE OTPAKCHHE CBETA, PA3I0KCHHUE OEJOTO CBETA B CIIEKTP M CIOXKCHHUE CHEKTPANbHBIX LBETOB,
JUCTIEPCHS CBETA, CCTECTBCHHASN PAJHOAKTHBHOCTH, BOZHHKHOBCHHC JIMHCHYATOTO CIIEKTPA M3IYUCHUS) IO
OTIMCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPHPYIOIIIX JAHHOE (PH3HUICCKOC SIBIICHHE,
PacTO3HABAThH TPOSBICHUE M3YYCHHBIX (PU3MUCCKUX SIBIICHUH B OKPYKAIOMIEM MHPE (B TOM HHCIC (DH3HUCCKHC
SIBIICHUS B TIPUPOJIC: TPHINBHI M OTIHBEL ABIKCHHC IUIAHET COMHEYHOW CHCTEMBI, PEAKTHBHOC IBIKCHHCE JKUBBIX
OPTaHU3MOB, BOCTIPHATHE 3BYKOB JKHBOTHBIMH, 3CMIICTPSACCHHE, CEHCMHUYCCKUE BOJHBI, IYHAMH, 3XO0, IIBETA TEI,
ONTHYCCKUE SBJICHUSI B MPUPOJC, OMONOTHUYECCKOE ACHCTBHE BHAMMOTIO, YJIHTPA(HOIECTOBOTO M PESHITCHOBCKOTO
H3JTyYCHHUH, CCTECTBCHHBIH PAJUOAKTHBHBIN (DOH, KOCMHUCCKHE Iy4YH, PAJTHOAKTHBHOC W3IyUCHHC IPHUPOIHBIX
MHHEPAJIOB, ACHCTBHE PAAHOAKTHBHBIX H3IyUYCHHUN HA OPTaHH3M YEJIOBEKA), IIPH 3TOM HEPEBOIUTH MPAKTHUCCKYIO
33024y B YICOHYTO, BBIICIATH CYIICCTBCHHBIC CBOMCTBA (MPU3HAKK) (DH3HICCKAX SBICHHM,

OTMCHIBATH W3YUCHHBIC CBOMCTBA TE€T M (PU3HUCCKHUC SBICHUS, MCIONB3YS (PH3MUCCKHE BEIMYHMHBI (CPETHSIS H
MTHOBEHHASI CKOPOCTD TeJIa MPH HEPABHOMEPHOM JBIKCHHH, YCKOPCHHE, IEPEMEIIICHHUE, MyTh, YII0BAI CKOPOCTD,
CHJIA TPEHUSL, CUJIA YIIPYTOCTH, CHIIA TSHKECTH, YCKOPEHHE CBOOOTHOTO MAJCHUS, BEC TEJIA, HMITYJIbC TENA, HMILY JIbC
CHJIBI, MEXaHHYCCKas padOTa W MOIMHOCTH, MOTCHIMAIbHAS HEPTHS TENA, HOTHATOTO HAJT MOBEPXHOCTHIO 3EMIIH,
TMOTCHIMANBHAS SHECPTHUSI CHKATOM NMPY KHMHBI, KHHETHUYCCKASA 3HEPTHS, IOJIHAS MEXAHWUYCCKAS 3HEPTHs, NMECPHOI H
YacTOTa KOJICOAHHUH, JUIMHA BOJHBL, TPOMKOCTD 3BYKa M BBICOTA TOHA, CKOPOCTH CBETA, MOKA3aTEIb MPEIOMIICHUS
cpeapl), IPU ONMMCAHUM TPABHIBHO TPAKTOBATh (PH3MUECKHIT CMBICT HMCIOJB3YEMBIX BEIMYHH, OOO3HAUCHHS H
eAMHHUIB! (PU3HHICCKUX BEIIMUMH, HAXOAUTH (DOPMYIIBI, CBA3BIBAIONINE JAHHYIO (DH3HUCCKYIO BEIMYUHY C APYTHMH
BEJIMINHAMH, CTPOUTD TPA(PUKH H3YUCHHBIX 3aBUCHMOCTEH (DM3HICCKUX BEIIMINH,

XapaKTEPU30BaTh CBOICTBA T, (\M3MUCCKUC SBICHUSI W MPOLECCHI, HCIIOIb3Y I 3aKOH COXPAHCHHS SHCPTUH, 3aKOH
BCEMHPHOTO TATOTCHHS, TPHUHIMI CYIEPIO3HIMK CHJI, MPHHIKI OTHOCHTEISHOCTH ["anmies, 3akoubl HeroTOHA,
3aKOH COXPAHCHUSI WMITYJbCA, 3aKOHBI OTPAKCHHS W IPEIOMIICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsSI0BOTO H
MacCOBOTO YHCEN NMPH SACPHBIX PEAKIILIX, PH 3TOM J1aBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA M 3aIHCHIBATH €TO
MaTEMAaTHYECKOE BHIPAKCHHE,

OOBSICHATh (DM3MHMECKHE TIPOLECCHI W CBOMCTBA TEI, B TOM UHCIC W B KOHTEKCTE CHTyaUnUH
MIPAKTHKO-OPHUCHTUPOBAHHOTO XapPAaKTepa: BIBIATH MIPUYHHHO--CJICACTBCHHBIC CBI3H, CTPOUTh OOBSICHCHHE H3 23
JOTHYCCKUX INATOB C OMOPOH HAa 2-3 WM3YYCHHBIX CBOWCTBA (DM3MYCCKUX SIBJICHHH, (PH3MUCCKHUX 3aKOHOB WA
3aKOHOMEPHOCTEH;

pemarh pacuéTHhIC 3aJauu (ONHPAFOIUECS HA CHCTEMY W3 2—3 YPaBHCHHWE), MCHOJIB3YS 3aKOHBI M (DOpPMYIIEL
CBA3BIBAFOINKC (DM3MYCCKUC BEJIMYMHBI, HA OCHOBEC AHANM3A VCJIOBHS 33JaYM 3aIHCHIBATE KPATKOE VCIIOBHE,
BBLIBILITh HETOCTAOIINC WM M30BITOYHBIC JAHHBIC, BRIOMPATh 3aKOHBI M (hOPMY JIbI, HEOOXOAUMBIC A PEIICHH,
TIPOBOIMTD PACUETHI M OLCHUBATH PEATHCTHYHOCTD IOIYUCHHOTO 3HAYCHI (PH3HMHUCCKOM BETHYHHBL,

Pacmo3HaBaTh MPOOIEMBI, KOTOPhIE MOKHO PEIIMTH NMPH HMOMOINM (H3HYECKUX METOIOB, MCIOJbB3YS OIHCAHHC
HCCICIOBAHMS, BBIACIATh IPOBEPACMOC IPEATIONOKCHUE, OIICHMBATh IPABHIBHOCTH IOPAAKA IPOBEICHI
HCCIICIOBAHMS, JCJIATh BHIBOIbI, HHTCPIPETHPOBATh PE3YIbTAThl HAOIFOCHUH U OIIBITOB;

TIPOBOIHTD OTIBITHI IT0 HAOMIOACHUIO (DH3MICCKUX SBICHUH MM (PH3HUECKIX CBOMCTB TeJI (M3yUCHHE BTOPOTO 3aKOHA
HeroToHa, 3aK0HA COXPAHEHUS IHEPTHH, 3aBHCHMOCTD IIEPHOJA KOJICOAHHH Py >KHHHOTO MAATHUKA OT MACCHI TPy3a
H HKECTKOCTH TPYKHHBI M HE3ABHCHMOCTE OT AMILINTYIBI MAJIBIX KOJICOAHHH, MPAMOIHMHCHHOS PACHPOCTPAHCHHUC
CBETAa, PA3IOKCHHUE OEIOT0 CBETA B CIEKTDP, M3YUCHHE CBOICTB M300pPAKCHMS B IJIOCKOM 3CpKale W CBOMCTB
H300pAKCHUA TPEAMETa B COOHpAOMICH JTHH3C, HAOMFOACHHUC CIUIOMIHBIX WM JIMHCHYATHIX CIICKTPOB H3JIYUCHHA):
CaMOCTOSITEIIFHO COOMPATh YCTAHOBKY M3 HM30BITOUHOTO HAOOpa OOOPYJOBAHMS, OIMHCHIBATH XOJ ONbBITA H €TI0
pe3yIsTathl, (HOPMYIHPOBATH BBIBOIBI,

TIPOBOIMTD IPH HEOOXOIUMOCTH CEPHIO MPSIMBIX H3MEPEHUH, OTIPEACIILI CPSIHEE 3HAUCHHUE H3MEPSCMOM BETHIHHBI
((oxycHOC paccTosHHC COOMPArOIICH ITHMH3BI), OOOCHOBBIBATH BHIOOP CHOCO0A H3MCPCHHA (M3MCPHTCIHHOTO
npu6opa);

MPOBOMTD HCCICAOBAHHUEC 3ABHCHUMOCTEH (DM3MUCCKHX BEIMYHH C HCHOJb30BAHHEM MPAMBIX H3MCPCHHH
(3aBHCHMOCTH MYTH OT BPECMCHH NPH PABHOYCKOPCHHOM JBIDKCHHH 0¢3 HAYABHOH CKOPOCTH, ICPHOa KOJICOAHHH



MaTEMAaTHYECKOTO MA’THHKA OT AJHMHBI HHTH, 3aBUCHMOCTH yTJa OTPAKCHHSI CBETA OT YIJA MAJCHHI W yIIa
TIPETOMIICHUS OT YTJIA IAJCHAUS): IUIAHHPOBATh UCCIICA0BAHNE, CAMOCTOSITEIBHO COOHUPATh YCTAHOBKY, (PHKCHPOBATH
Pe3yIBTATHl MOIYUYCHHOW 3aBUCHMOCTH (DM3MHMECCKUX BEJIMYHH B BHAC TAaOIHMI M TPA(QUKOB, AEIATh BHIBOJIBI IO
pe3yabTaTaM HCCIICI0BAHMS;

MPOBOAMTh KOCBCHHBIC HM3MEPCHUS (M3WUCCKHX BEIWYHMH (CPEOHSI CKOPOCTh W YCKOPCHHWE TENa TIIpH
PABHOYCKOPEHHOM JBIKCHUH, YCKOPECHHE CBOOOTHOTO MANCHHS, KECTKOCTH NPV KHHBI, KO3(duimeHT TpeHUs
CKOJIbKCHIST, MEXaHIIECKas padoTa M MOITHOCTD, YACTOTA M MEPHOI KOJICOAHNI MATEMATHIECKOTO | IPYKHHHOTO
MASTHHKOB, ONTHYCCKA CHJIA COOHMPAOMICH JHH3BI, PAIHOAKTUBHBIN (DOH). IUIAHHPOBATH M3MCPCHHA, COOHMPATH
SKCIICPUMCHTAILHYIO YCTAHOBKY M BBIIOJHATh HM3MEPEHMS, CICAYSI MPEIIOKCHHONW WHCTPYKIMH, BBIYHCIIITH
3HAYCHHE BEIMYMHBI M AHATM3HPOBATH IIOJIYICHHBIC PE3YIBTATHI C YIETOM 3aAaHHOH MOTPEITHOCTH H3MEPCHHUH,;
COOFOIATH MPABHIJIA TCXHUKH OC30TACHOCTH MPH PadoTe ¢ 1ab0paTopHBIM 000y JOBAHHCM,

pa3myaTh OCHOBHBIC MPH3HAKHU U3y YCHHBIX (PH3MHMECKIX MOJCTICH: MaTepHaIbHAs TOUKA, ADCOFOTHO TBEPIAOE TEIO,
TOYCYHBIM UCTOYHHK CBETA, Iy, TOHKAS JIMH3A, IUIAHETAPHASI MOACIH aTOMA, HYKJIOHHAS MOJCIb aTOMHOTO SIIpa;
XapaKTEPU30BaTh MPUHINIBI ACHCTBHS H3YUCHHBIX MPHOOPOB M TEXHUUECKHUX YCTPOICTB C ONIOPOH HA MX OTUCAHI
(B TOM UmCIE: CTIMIOMETP, JATYHKH TOJOKCHHS, PACCTOSHHS M YCKOPCHHS, PAKETA, HXOJIOT, OYKH, IEPHUCKOIL,
(oToanmapar, ONTHYECKHE CBETOBOABL, CHCKTPOCKON, JO3MMETP, KaMepa BHibCOHA), HWCMOIB3yS 3HAHHA O
CBOMCTBAX (PM3MUECCKUX SBJICHHH M HEOOX0AUMbIC (PH3HMUECKHE 3aKOHOMEPHOCTH,

HCIIOJIb30BaTh CXEMBI M CXEMATHYHBIC PUCYHKH H3YUCHHBIX TEXHHYCCKUX YCTPOHCTB, H3MEPHUTEIBHBIX IPUOOPOB U
TEXHOJIOTHYECKHX IMPOLECCOB MPH PEHICHUH YUCOHO--PAKTHUECKUX 3324, ONTHYCCKHE CXEMBI ULl IIOCTPOCHHUS
H300PAKCHUH B TIOCKOM 3¢PKAJIC W COOMPAROIICH TH3E,

TMPUBOAHUTE MPHMEPHI (HAXOIATH HH(OPMALHIO 0 MPHMEPAX) MPAKTHICCKOTO HCIOIb30BAHUS (DH3HICCKIX 3HAHUH B
TOBCETHCBHOW JKM3HH M1 OOCCTieueHMs OC30IMACHOCTH IPH OOpamcHUM C NPHOOpAMH M TEXHHYCCKHMHU
YCTPOHCTBAMHE, COXPAHCHHUS 3I0POBbSI U COOIFOACHHUS HOPM SKOJIOTHUCCKOTO IMOBEACHHS B OKPYSKAFOIICH CpEae;
OCYINECTBILITh MOWUCK HH(popMammu (u3uueckoro coiepkaHumsi B HMHTEpHETE, CAMOCTOATENBHO (opMyIHpy st
TIONCKOBBIH 3aIpPOC, HAXOJUTh NYTH OIPEACICHHS JOCTOBEPHOCTH MONYUYCHHOW HWH(MOpPMAIMK HA OCHOBC
HMCIOIIMXCS 3HAHUH W JOTIOTHUTCIHHBIX HCTOUHHKOB;

HCIIOJIb30BaTh TPH BHINOJHCHUN YUCOHBIX 3aJAHAUH HAYIHO--TIOIYJLIPHYIO JIUTEPATYPy (PU3HUCCKOTO COACP KAHHI,
CIPABOYHBIC MATEPHAIIBI, pECYPCHI CeTH MHTEpHET, BiIaieTh MpuéMaMu KOHCTIEKTHPOBAHMS TEKCTA, MPEOOPA30BaAHI
HH(POPMALHH W3 OTHOM 3HAKOBOH CHCTECMBI B IPYTVIO;

CO371aBaTh COOCTBCHHBIC IIMCHMCHHBIC M YCTHBIC COOOIICHH HA OCHOBE HH(OPMALIMK U3 HECKOIbKUX NCTOYHUKOB
(pU3MUECKOTO  COACPKAHMSA, TIyOJNMYHO TPEACTABIATH PE3YJIBTaThl TPOCKTHOW HIH HCCICA0BATCIBCKOM
JCSITEIPHOCTH, TIPH 3TOM T'PAMOTHO HCIIOJIb30BaTh M3YUCHHbBIA MOHATHHHBIN aIIIapaT H3y4acMOTo pa3aena Gu3uKka
U COTPOBOXKIAThH BBICTYILICHHE ITPE3EHTAIMEH C YUETOM 0COOCHHOCTEH ay AUTOPHU CBEPCTHHUKOB.
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