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IHosicHUTEJBLHAA 3aIIUCKA

Conepxanue NporpaMMbl HamnpaBiIeHO HAa (HOPMHUPOBAHME ECTECTBEHHOHAYYHOH TI'PaMOTHOCTHU
yyYaluxcs W OpraHu3alvio W3y4deHHs (PU3MKU Ha JesSTeNIbHOCTHOM OcHOBe. B Hell yuuThIBaroTcs
BO3MOXKHOCTH TipenMeta B peanmm3aruu Tpedoannii PI'OC OO0 k miaHupyeMbIM JTUYHOCTHBIM
U METanmpeIMETHBIM pe3ylbTaTaM OOYy4YeHHs, a TakKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-
HAYYHBIX y4eOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMUsL.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «®U3UKA»

Kypc ¢usukn — cucremooOpa3yrommii Uisi €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
IOCKOJIbKY (PM3UYECKUE 3aKOHBI JIEKaT B OCHOBE IPOLECCOB M SIBJICHUH, M3Y4aeMbIX XUMHEH,
Ouonorueli, acTpoHOMHe W ¢u3M4eckoil reorpadueii. Ou3MKa — 3TO MPEIMET, KOTOPHIA He
TOJIbKO BHOCUT OCHOBHOW BKJIaJ B €CTECTBEHHOHAyYHYIO KapTUHY MHpa, HO U IPEIOCTaBISIET
HauOoJiee siCHbIE OOpa3libl MPUMEHEHUsT HAyYHOTO0 METOJa TO3HAHHUA, T.€. CIoco0a MOIydeHUs
JIOCTOBEPHBIX 3HaHMH 0 Mupe. Hakonen, ¢usnka — 3TO mpenMeT, KOTOPbIM Hapsay ¢ IpyruMu
€CTeCTBEHHOHAYYHBIMH  TpeAMETaMH  JODKEH  JaTh  INKOJBHUKAaM  IpEJCTaBIeHHE 00
YBIIEKATEJIbHOCTH HAyYHOI'O MCCJIENIOBaHUA M PAJOCTH CaMOCTOSATEIBHOTO OTKPBITHUS HOBOTO
3HaHMUSL.

OpHa U3 IaBHBIX 3a/1a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKType oOI1ero o0pa3oBaHUsl COCTOUT B
(GOpMHUPOBAHUN E€CTECTBEHHOHAyYHOW T'pPaMOTHOCTHM M HMHTEpeca K HayKe y OCHOBHOM MaccChbl
oOyyaroImuxcs, KOTOpble B JAajbHeWIIeM OyayT 3aHSATBl B CaMbIX pa3HO OOpa3HbIX cdepax
nesitenibHOCTH. Ho He MeHee BakHOI 3a/iadyeil sIBJI€TCS BBIABIEHUE U MOJTOTOBKA TAJAHTJIMBBIX
MOJIOJBIX JIFOJIeH JUIs TPOJNOJDKEHHs o0pa3oBaHMA M JalibHeHmed mnpodeccrnoHaabHOU
JeSITEIbBHOCTH B 00JaCTU €CTECTBEHHOHAYYHBIX MCCIEAOBAaHUN M CO3JaHMM HOBBIX TEXHOJOTHUH.
CornacHo TOPUHATOMY B MEXIYHAapOAHOM cooOlIecTBe ompeaeneHuto, «EcTrecTBeHHOHay4Has
rPaMOTHOCTh — 3TO CIIOCOOHOCTh YeJIOBEKa 3aHMMaTh AKTHUBHYIO TPa)XXJaHCKYIO IO3UILHUIO0 IO
OOIIeCTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €ro rOTOBHOCTh
MHTEPECOBAThCSl E€CTECTBEHHOHAYYHBIMH MJeAMU. HaydHO TpamMOTHBIM 4YelloBEeK CTPEeMHUTCS
y4acTBOBaTh B AapPTyMEHTHUPOBAHHOM OOCYKIEHMHM NpOOJeM, OTHOCALIMXCS K €CTECTBEHHBIM
HayKaM U TeXHOJOTHSM, YTO TpeOyeT OT HEro CIEIYIOIIHNX KOMIETEHTHOCTE!:

1. HayudHO OOBSICHSTH SIBIICHUS,

2. OIIEHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIEI0BAHMS,

3. HHTEpPIPEeTUPOBATh JAHHBIC U MCIIOJIb30BaTh HAYYHBIE JI0KA3aTEILCTBA IS TTOTYUCHUS
BBIBOJIOB.

N3ydeHnre (u3MKH COCOOHO BHECTH pelIarolMi BKJIAL B (OPMHUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH O0YYarOLIHXCS.

HEJU N3YYEHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA)»

[{enu n3yueHus pU3MKKM HA ypOBHE OCHOBHOTO 00Iero obpazoBaHus ompenenceHsl B KoHmenuuu
npenoaaBaHus ydeOHoro mpeamera «Pusmka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Odenepaiuy, peamu3yloIUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE NPOTPAMMBI, YTBEPXKIAEHHOU
pemiennem Komnernn MunuctepcrBa mpocBenieHus Poccuiickoit ®epepanuu, TpPOTOKON OT 3
nexabps 2019 r. Ne TTK-4BH.

Llenu u3ydenus GU3MKU:



e pUOOpETEeHHE UHTEpEca U CTPEMIICHUS 00YJaIOUINXCS K HAYYHOMY
U3y4YCHUIO MPHUPOABI, Pa3BUTHE WX MHTEIICKTYaJIbHBIX H TBOPYECKHUX CHOCOOHOCTEI;

e pa3BUTHE NPEICTABICHUN O HAYYHOM METO/IE MO3HAHMS U (POPMHUPOBAHKE
MCCIIEIOBATEIbCKOTO OTHOIICHHUS K OKPYKAIOIIUM SBIICHHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3y/bTaTa U3YUYCHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (pU3HKH;

e (opMupoBaHHE NPEACTABICHUN O POIX (PUUKHU JJIsl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHH;

e pa3BUTHE NPEACTABICHUI O BO3MOXKHBIX chepax Oymymien npodeccnoHaaIbHON
JIeATEIILHOCTH, CBSI3aHHOH ¢ (PM3UKOH, TOArOTOBKA K AaJbHEHIIEMY OOYUYCHHIO B 3TOM
HalpaBJICHUU.

I[OCTI/I)KGHI/IC JTHX IIeJiell Ha YPOBHE OCHOBHOI'O O6H.I€FO 06pa3OBaHI/I$I o0ecIieunBaeTcs PEIICHUEM
CICAYIOUX 3aaa4:

e TpHOOpEeTEeHHE 3HAHUH O IUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHHYECKHX, TETUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

e TpHUOOpETeHHE YMEHUH OMUCHIBATH H OOBSICHATH (PU3NUYECKUE SBICHUS C UCIIOJIH30BAHUEM
MOJTy4YEHHBIX 3HAHUI;

e OCBOGHHE METOOB PEHICHUS MPOCTEUIINX PACUETHBIX 3aja4 C UCIIOIb30BAaHHEM
dbuznyeckux Mozenei, TBOPUYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33/1aY;

e pa3BUTHE yMEHUI HAOIIOAATh IPUPOHBIC SBJICHHUS U BBIIOJIHATH ONBITH, JAOOPAaTOPHBIE
paboThI U SKCIIEPUMEHTAIBHBIE HCCIEA0BAHUS C UCTIOIb30BAHUEM U3MEPUTEIHHBIX
puOOpoB;

e OCBOCHHE MPUEMOB paboThI ¢ HHGOpMaIueil PU3NIECKOTO COAECPKAHUS, BKITIOUAS
UH(POPMAIIHIO O COBPEMEHHBIX JOCTIKEHHUAX (PH3UKH; aHAIN3 U KPUTUIECKOE OIICHUBAHHE
uHpOpMaINH;

e 3HAKOMCTBO CO chepamMu MPOoPECCHOHAIBHON JEATENHHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJOTMSIMUA, OCHOBAHHBIMHU HA JOCTHKEHHUIX (PU3NUECKON HAYKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootserctBumn ¢ ®I'OC OO0 ¢usuka spnaseTcst 0043aTeNbHBIM IIPEIMETOM Ha YPOBHE OCHOBHOT'O
obmero oOpa3oBanus. JlaHHas mporpamMma NpeaycMaTpuUBaeT H3ydyeHHe (PU3NKH Ha 0a30BOM
ypoBHE B 00bEMe 238 4 3a Tpu roja o0y4yeHHs 1o 2 4 B He/Ieio B 7 ¥ 8 Kjaccax M o 3 4 B HEJIEINI0
B 9 Kkiacce.

COAEPXKAHUE YUEGHOI'O ITPEJJIMETA

7 KJIacc

Pa3nes 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa

O®u3znka — Hayka O Mpupoje, H3y4yaeT (U3HUECKHE SBICHUS: MEXaHUYECKHe, TeIIOBBIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenMuuHbL. M3Mepenne ¢pusndeckux BenmnunH. Ouszndeckue npuodopsl. [lorpenHocTs
u3MepeHuil. MexxayHapoaHasi CUCTEMa €IMHMUII.

Kak ¢usuka u npyrue ecrecTBeHHble HAyKH M3y4aroT npuponay. EcrecTBeHHOHAy4YHBIH METO.
MO3HaHUs: HaOII0/IeHUE, TOCTAHOBKA HAYYHOT'O BOIPOCA, BBIABIKEHHE TMIIOTE3, SKCIIEPUMEHT I10
MPOBEpPKE TUIOTE3, OObsICHEHHE HabmonaemMoro spieHus. Onucanue (U3MUECKUX SIBICHUN C
IIOMOILIBIO MOJIEIIEH.

JleMoHCTpanuu



1. MexaHnuueckue, TEIIOBbIC, ANEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. ®usnyeckue Npubopsl U IpoLeaypa IPSIMBIX U3MEPEHUN aHAIOTOBBIM U LIU(PPOBBIM TPHOOPOM.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue MeHbl JEJICHUs MIKAIBI U3MEPUTEIBHOTO Tpudopa.

2. 3mepeHue paccTosiHUIA.

3. 3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TEA.

4. OnpeneneHue pasMepoB MaJIbIX TeEJl.

5. M3Mepenue TeMieparypbl Mpy OMOIIIH KUAKOCTHOTO TEPMOMETPA U TaTYHKA TEMIIEPaTyphI.

6. IIpoBenenue uccneaoBaHUs MO MPOBEPKE TMIOTE3bI: AATBHOCTH IMOJIETA IIApUKa, MYIIEHHOTO
TOPU30HTANILHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pasnen 2. [lepBoHayaibHbIe CBeeHHs 0 CTPOCHHH BellleCTBA

CrpoeHue BeIeCTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMBITH, JOKa3bIBAIOIINE JAUCKPETHOE
cTpoeHue BeuiecTa. OnbIThl, TOKAa3bIBAIOLIUE JUCKPETHOE CTPOCHHUE BEIIECTBA.

JBmwxenue yactuil BemiectBa. CBsi3b CKOPOCTU JIBMXKCHHS YacTHI] ¢ TeMIiepaTypoil. bpoyHoBckoe
nBuxkeHue, 1ud¢ysus. BzanMmoaelicTBre 4acTUIl BEIIECTBA: MPUTSKEHUE U OTTAJIKUBaHUE.
ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHHE Ta30B, KUAKOCTEH W TBEPIABIX (KPUCTALITUYECKHUX)
Ten. B3auMocBsI3p Mexk1y CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX U UX aTOMHO-
MOJIEKYJIApPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSIHMM BOjbl. B3auMoOCBsI3b MeXIy
CBOICTBaMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHUSX U MX aTOMHOMOJIEKYJISIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOAbl. OCOOCHHOCTH arperaTHhIX COCTOSIHUM BOJIBI.

JleMoOHCTpaL U

1. Habmoienue OpOYHOBCKOTO JBUIKECHHS.

2. Habmonenue muddysum.

3. HaGmroieHue sBIeHUN, OOBACHSIOLIMXCS MIPUTSKEHUEM HIIM OTTAJIKUBAaHUEM YaCTHUI] BELECTB.

JlabopaTopHbie padboThl M ONBITHI

1. Ouenka auameTpa aromMa METOAOM PsIZIOB (C UCIIONIb30BaHUEM (hoTorpaduii).
2. OnbITH 0 HAOIOIEHUIO TEIUIOBOTO PACHIIMPEHHS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pasznen 3. /IBuskeHue U B3aUMoOAelicTBUE

Mexannueckoe aBuKeHHE. PaBHOMepHOe M HepaBHOMepHoe aBHkeHHe. CkopocTe. CpenHss
CKOpPOCTh NPH HEPABHOMEPHOM IBHKEHUHU. Pacu€r myTu M BpeMeHUW ABHKEHUS. PaBHOMepHOE U
HepaBHOMepHOE ABMKeHHE. CkopocTh. CpenHsisi CKOpOCTh TP HEPABHOMEPHOM JIBHKEHHMU. Pacdér
IMyTHU U BpEMCHU NABUKCHUS.

SBnenune mHepuMH. 3aKOH MHEpUMHU. B3anMonelicTBue Tel Kak NMPUYMHA M3MEHEHUS CKOPOCTHU
IBUKEeHHUsT Tesl. Macca kak Mepa umHepTHOCTH Tena. [lnoTtHocth BemiectBa. CBSI3b IJIOTHOCTH C
KOJINYECTBOM MOJIEKYJ B elMHUIIE 00BEMA BEIIeCTBa.

Cwita kak XapakTepucTuka B3aumoaerncTsus Ten. Cuma ynpyrocty u 3akoH I'yka. 3smepenue cusl
C IIOMOUIbIO JUHAMOMETpA. SIBIEeHHE TArOoTeHus U cuia TsbkecTu. Cuia TSDKECTH Ha ApYyrux Iuia-
Hetax (MC). Bec tena. HeBecomocts. CrokeHHME CHJI, HANpaBiCHHBIX IO OJHOM MpPSIMOH.
PaBnogeiicTByromas cun. Cuiia TpeHus. TpeHHe CKOJIbKEHUS U TpeHUE NoKos. TpeHue B nmpupoe
u texanke (MC).

JdemoHCcTpauMu

1. HabmoieHne MexaHu4ecKoro JBUKCHHS Tea.

2. 3mepeHue CKOpoCTH MPSIMOJTMHEUHOTO JIBUYKEHHUS.

3. HabmroeHue sIBICHUS HHEPIIUU.

4. HabmroieHre n3MEHEHHUS CKOPOCTH TIPU B3aUMOJICHCTBUH TE.
5. CpaBHeHHUE MaccC MO B3aUMOJCHCTBUIO TEJl.

6. Cio)xeHue CUJl, HallpaBJICHHBIX 110 OAHON MPSIMOM.



JlaGopaTopHblie padoThI U ONBITHI

1.0Onpenenenne  CKOpPOCTM  PaBHOMEPHOTO  JBMXKEHMsI  (IIapuKka B JKUIKOCTH, MOJAEIU
AJIEKTPUYECKOTO aBTOMOOWIIS U T. 11.).

2. Onpenenenue cpeHel CKOPOCTH CKOJIBKEHHs OpycKa WM IapuKa 0 HAKIOHHOH MJIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPIOTO Tena.

4.0nbITEl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb  pacTshkeHHus (aedopmarnuu) TpyKUHBI  OT
MPUIIOKEHHOM CHJIBL.

5. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CHUJIbI TPEHUS CKOJIBKEHHS OT Beca Teja U XapakTepa
COTIPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB

HaBnenue. CrocoObl yMEHBIIEHHS U YyBeIWYeHUs JaBieHus. JlaBieHue rasza. 3aBUCUMOCTb
JaBlieHUs ra3za oT o0béMa, Temneparypsl. [lepenada napieHust TBEPABIMU TEIAMH, KUJIKOCTAMH H
razamu. 3akoH Ilackansa. IlHeBMaTHueckue MalIMHBI. 3aBUCUMOCTH JABJICHHS >KUIKOCTH OT
rryounsl. ['uapocrarnyeckuit mapagokc. Coodmaroniuecst cocyasl. [ uapaBInyecKkue MEXaHu3MBbI.
AtMocdepa 3emnu u atmMocdepHoe naBieHue. [IpUuuHBl CyIIECTBOBAHUS BO3AYIIHON O0OJIOUYKH
3emun. Ombit Toppuyenu. M3mepenune atMochepHOro JaBieHUs. 3aBUCHMOCTh aTMOC(EPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11 usmepeHus: atMochepHOro JaBiICHHUS.
JlelicTBUE XKHIKOCTH W ra3a Ha MOTPYKEHHOE B HUX TeJo. BeITaikuBaromias (apXumenoBa) CUia.
3akon Apxumena. [InaBanue ten. Bo3ayxormiaBanue.

JdeMoHcTpannmn

1. 3aBMCUMOCTb /1aBJICHUS T'a3a OT TEMIIEPATYPBHI.

2. Ilepenaya naBiaeHUs )KUAKOCTBIO U Ta30M.

3. Coobmaromnmecs: COCy/Ibl.

4. I'mapaBiaruecKkuil mpecc.

5. IlposiBnenue neicTBust aTMOCHEPHOrO JaBICHHUS.

6. 3aBHCHMOCTh BBITQJIKHBAIONIEH CHIIBI OT O0bEMa MOTPYXKEHHOW YacTH Tela U TUIOTHOCTH
JKHIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BHITECHEHHOM KUJIKOCTH.

8. YcnoBue 1utaBaHus TeN: TUJIaBaHWE WM TOTPY)KEHHE TeNl B 3aBUCHUMOCTH OT COOTHOIICHUS
IJIOTHOCTEH TElIa U JKUJIKOCTH.

JlabopaTopHbie padoThI U ONBITHI

1. UccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJIe 0T 00bEMa NOrpyKEHHOMN B )KMJIKOCTh YaCTH Tea.
2. OmnpeneneHye BHITAIKMBAIOIIEH CUIIBI, IEHCTBYIOLIEN HA TENO, MOTPYKEHHOE B JKUIKOCTD.

3. IlpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIbI, JEHCTBYIOIIEH Ha TEIO B KUIKOCTH, OT
MAaccChl Tea.

4. OnbIThI, JEMOHCTPUPYIOIIME 3aBHCUMOCTb BBITAIKUBAIOUICH CHIIBI, NEHCTBYIOIIEH Ha TEJNO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJla U OT IUIOTHOCTH KHJIKOCTH.
5.KoHcTpynpoBanue apeomerpa WM  KOHCTPYMPOBAHME JIOAKM M ONpeleleHue e
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. DHEpPIus

Mexannueckasi pabora. MOITHOCTb.

[IpocTeie MeXaHW3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBUIIO paBHOBECHs phIuara.
[IpumeneHue npaBuiia paBHOBECHS pbluara K 0J10Ky. «30y10Toe nmpaBmiio» Mexanuku. KITJ] mpocThix
MCXAaHU3MOB. HpOCTI:Ie MCXaHU3MBbI B GBITy 1 TEXHUKCE.

Mexannueckasi sHeprusi. Kunerndeckass u nmoteHuuangbHas sHeprus. IIpeBpaiienue ogHoro Buiaa
MEXAHUYECKOM HEPTUU B APYroil. 3aKOH COXPAaHEHUS SHEPTUU B MEXAHHKE.

JdemoHCcTpauMu

IIpumepsl IPOCTHIX MEXAHU3MOB.



JlabopaTopHbie padoThI U ONBITHI

1. Ompenenenuie paboOThl CUIIBI TPEHHUS NPU PAaBHOMEPHOM JIBIXKEHUU Tella MO TOPU30HTAIbHOU
MOBEPXHOCTH.

2. WccnenoBanue yCclIOBU paBHOBECHS phluara.

3. Usmepenne KII/] HakIOHHO MIIOCKOCTH.

4. 3yueHune 3aK0Ha COXPAHEHUS MEXAaHUYECKOU SHEPTUH.

8 kiaacce

Pa3nes 1. TensioBble siBJIeHUS

Mopnenu TBEPIOro, >KUIKOTO M Ta3000pa3HOro cocTosHUN BemiecTBa. Kpucramnuyeckue u
amop¢ubie Tena. OObSICHEHUE CBONCTB Ta30B, JKUJIKOCTEH U TBEPIABIX TET HAa OCHOBE TOJIOKECHUMN
MOJICKYJISIPHO-KUHETHYECKOil Teopuu. CmauumBaHue U KamwUISpHbIE SBJICHUA. |erioBoe
paciIMpeHHe U cxKaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEINIOBOTO ABUKEHUS YACTHUL.

Buytpennsst sneprusi CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTruu: TEIuionepeaada U COBEPIICHHE
paboTsl. Busl Teruionepeaaun: TEIIONPOBOAHOCTh, KOHBEKIIHUS, U3Iy4YEHUE.

KonuuecTBo TeminoTel. ¥YaenpHas TEMIOEMKOCTh BellecTBa. TerI000MEH U TEMIOBOE PaBHOBECHE.
YpaBHeHue TEIIOBOTO Oananca.
[InaBieHne ¥ OTBEplEBAaHHWE KPUCTAIUIMUECKUX BEIIECTB. YI€JIbHAs TEIUIOTAa IIJIaBICHMUS.
[TapooOpazoBanne wu koHneHcanus. HMcmapenue (MC). Kunenue. VYnienpHas Termiuora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT aTMOCc(epHOro JaBieHus. BiaxHocTh
BO3/IyXa.

OHeprus ToIMBa. Y ieJbHasl TEMJI0Ta CrOpaHHUsL.

[Tpuniuns! pa®otsl TemoBbix asurarenei. KIIJ[ remnoBoro apurarens. TensoBele ABUraTenu u
3amuTa okpyxaromen cpeasl (MC). 3akoH coXpaHeHUs U MPEBPALEHUS SHEPTUH B TEIUIOBBIX MPO-
neccax (MC).

JleMoOHCTpaL U1

. HaGnronenue OpOyHOBCKOIO JIBUIKEHUS

. Habmonenue nuddysumn

. HaGnronenue siBleHU cMaunBaHUs U KallWUISPHBIX SIBIEHUN
. Habnroienue TemnoBoro pacimpeHust Tei

. I3MeHeHue naBieHus ra3a npu H3MEeHEeHUH 00bEMa M HarpeBaHUM UIIH OXJIaXKACHUU
. [IpaBuiia u3amMepeHus TeMieparypsl

. Bunel rernonepenaun

. OxyaxkieHue mpyu CoBepIIEHUU pabOoThI

. HarpeBaHue npu coBepiieHnn paboThl BHEIIHUMU CHIIAMHU
10. CpaBHeHME TEIIOEMKOCTEN Pa3INYHBIX BELIECTB

11. Habnronenue kuneHus

12 .HabnroaeHue mocTossHCTBA TEMIIEpaTyphl IPH MJIaBICHUN
13. Mozenu TemIOBbIX ABUTATENEH.

O 001N DN B W~

JlabopaTopHbie padoThl M ONBITHI

1. OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO MPUTSKEHUS

2. OneITHI MO BBIPAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa

3. OnbIThI 10 HAOTIOEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEN U TBEPIBIX TeI

4. Ompernenenue NaBJIeHUS BO3AyXa B OJJIOHE MITIPULA

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JaBJIEHUS BO3JyXa OT ero o0bEMa U HarpeBaHUs WU
OXJIaXKICHUS

6. [IpoBepka runmoTe3bl TMHEHHON 3aBUCHUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUECKON
TpyOKe OT TeMIepaTypbl



7. Habmionenue mM3MeHEHUs BHYTPEHHEHW SHEPryu Tella B pe3ylibTare Teruionepeaadyd U padoThl
BHEIIHUX CUJI

8. HccnenoBaHue SBICHUS TEINIOOOMEHA MTPU CMEITUBAHUY XOJIOAHOU U TOPSUYEH BOJIBI

9. OmpeneneHue KOIUYECTBA TEIIOTHI, IMOJYYECHHOTO BOJOW TPH TEIUIOOOMEHE C HarpeTbiM
METaJUIMYECKUM ITUIHHAPOM

10. Onpenenenue yieabHON TENIOEMKOCTH BEIIECTBA

11. MccnenoBanue npouecca UCrapeHust

12. Onpenenenre OTHOCUTEILHON BIIAXKHOCTH BO3/lyXa

13. Onpenenenue yaeabHON TEIJIOTHI TUIABJICHUS JIbJ1a

Pa3nen 2. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS

OnekTpusanus Ten. J[Ba poja 3JeKTpuuecKuX 3apsioB. BzauMoaeicTBrue 3apssKeHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aMMOJCHCTBHS 3apsDKEHHBIX TENl OT BEJIMYUHBI 3apsIOB U PaccTo-
SIHUS MEX/y TEJIaMH).

Onektpuueckoe tone. Hampspk€HHOCTH  anekTpudeckoro mojs. [lpunnun cymeprno3unuu
AIIEKTPUYECKUX I0JIeN (Ha KAaUeCTBEHHOM YPOBHE).

Hocurtenn snexkTpuyeckux 3apsoB. DJIEMEHTApHBIA 3iekTpuyeckuid 3apsa. CTpoeHue aroma.
[IpoBOIHUKY U AUAIEKTPUKH. 3aKOH COXPAHEHUS SJICKTPUUECKOTO 3apsia.

DNEKTPUYECKU TOK. YCIOBHUSI CYHIECTBOBAHMS SJEKTPHUUECKOrO ToKa. MICTOUHMKH MOCTOSIHHOTO
TOKA. erictBus JIIEKTPAIECKOTO
TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEKTPUYECKUH TOK B KUIKOCTSIX U Tra3ax.
Onektpuueckas uenb. Cuna Toka. DnekTpuueckoe HampsikeHue. CONpOTUBICHHE NPOBOJHHUKA.
YaensHOE CONMpOTUBIEHHE BemiecTBa. 3akoH Oma juis ywactka uenu. llocnemoBatenbHoe u
apajuleJIbHOE COEIMHEHUE IPOBOIHUKOB.

PabGota ¥ MOIIHOCTH 3IEKTPUYECKOTrO TOKa. 3akoH Jxoyns— JleHma. DnexkTpuueckue Henu U
MOTPeOUTENHN DIIEKTPUUECKON dHEepTrun B ObITy. KOpoTKOe 3aMbIkaHue.

[TocTossHHbIE ~ MarHWThl. B3auMonelcTBHE  TOCTOSHHBIX ~ MarHUTOB. MarHutHoe TMoJe.
MarnuTtHoe 1noJjie 3eMJIM U €ro 3HAYeHHE NSl KU3HU Ha 3emuie. OnbIT Dpcrena. MarHutHoe 1mosie
ANEKTPUUECKOro ToKa. [IpuMeHeHne 371eKTpOMarHuToB B TeXHUKE. JleficTBUE MarHUTHOTO TMOJISI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJIBUTATEIb MMOCTOSIHHOTO TOKA. Vcronp30BaHne AJIEKTPOABUTATENEH B
TEXHUUYECKHUX YCTPONCTBAX U HA TPAHCIIOPTE.

Onbrtel Papanes. SABiaeHue dMeKTpoMarHUTHOW WHAYKIUU. [IpaBuno Jlenma. DnekTporeneparop.
CniocoObl MOTYYeHHsI DNEKTPUIECKON SHEPTUU. DINEKTPOCTAHIIMKA Ha BO30OHOBIISIEMBIX HCTOUHUKAX
SHEPTUH.

JleMoOHCTpaL U

1. Dnexrpuzanus Ten

2. JlBa poja dJIEKTPHUECKUX 3aps/IOB M B3aMMO/ICHCTBHE 3apsKEHHBIX TEl
3. YcTpoiicTBO U ACHCTBHUE ANEKTPOCKOMIA

4. DnexTpocTaTuyecKas UHAYKLNS

5. 3akoH coXpaHEHHUs HIEKTPUUECKUX 3apsi/I0B

6. TIpoBOIHWKH M TUIIEKTPUKU

7. MopaenupoBaHie CHIIOBBIX JTUHUNA AJIEKTPUYECKOTO OIS

8. McToYHMKH MOCTOSTHHOTO TOKA

9. JleiicTBUS 2IEKTPUUECKOTO TOKA

10. DnexTpruyecKuii TOK B )KUAKOCTH

11. I'a30BBIii pa3psa

12. 3MepeHue cuiibl TOKa aMIIepMETPOM

13. MI3mepeHne a1eKTpU4ecKOro HaNpspKEHUsT BOJIBTMETPOM

14. PeoctaT 1 Mara3uH CONpOTUBIICHUI

15. BzaumoeiicTBiE OCTOSIHHBIX MarHUTOB

16. MoaenupoBaHre HEBO3MOXHOCTH Pa3IeJICHHs TOJIIOCOB MarHuTa
17. MonenupoBaHuEe MarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB

18. OnbIT Opcrena



19. MarauTHOE 10JI€ TOKA. DJIEKTPOMAarHuT

20. [leiicTBME€ MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM

21 DnexTpoaBUrareab NOCTOSHHOTIO TOKA

22. UccnenoBaHue SBICHUS 3JICKTPOMArHUTHON MHYKIIMA

23. Onbrtel @apanes

24. 3aBUCUMOCTH HaIpaBJICHUS WHIAYKIIMOHHOTO TOKA OT YCJIOBHM €ro BO3SHUKHOBEHHS
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThI U ONBITHI
OnpIThI 10 HAOTIOEHUIO SJIEKTPU3ALUH TEJ HHIYKIIUEH U TPU CONPUKOCHOBEHUHT
UccnenoBanue AeCTBUS AIEKTPUUECKOTO TOJIS HAa IPOBOJHUKHU U AUDICKTPUKHU
COopka u mpoBepKa pabOoThI JIEKTPUUECKOH 1IeTH TOCTOSHHOTO TOKa
N3mepenue u perynmpoBaHue CUIIbI TOKA
W3mepenue u peryiupoBaHue HaMPsHKEHUS
UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, HIYIIETO YEpe3 PE3UCTOpP, OT COMPOTHUBIICHUS
pE3UCTOpa U HANIPSKEHUS Ha PE3UCTOPE
7. OmbIThI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIEKTPUUECKOTO COTIPOTUBIICHUS MIPOBOJHUKA OT €T0
JUTMHBI, TJIOMIAAN MTOTIEPEYHOr0 CEYeHUs U MaTepuaia
8. Ilpomepka mpaBuia CIOXKEHUS HANPSDKCHUH TPH IOCIICOBATEIILHOM COCAMHCHHH JBYX
PE3UCTOPOB
9. TlpoBepka mpaBwIa JUIsl CUJIBI TOKA MPH TApalIeTIbHOM COSTUHEHUU PE3UCTOPOB
10. Onpenenenue paboThI JIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP
11. Onpenenenne MOITHOCTH JEKTPUUECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE
12. ViccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UYIIETO Yepe3 JIaMIOUKy, OT HaNpsOKeHUs Ha Hell
13. Onpenenenune KIIJl narpeBarens
14. UccnenoBanrie MarHUTHOTO B3aUMOJEHCTBUSA MOCTOSIHHBIX MarHUTOB
15. 3yyeHue MarHuTHOTO MOJIsi TOCTOSTHHBIX MAarHUTOB MPU UX O0BEAMHEHUU U pa3/ielIeHUN
16. UccnenoBanue 1eWCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENIKY
17. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI B3AaMMOJICUCTBUS KATYIIIKA C TOKOM M MarHuTa
OT CHJIBI TOKA U HAIIPABIIEHHUS TOKA B KaTYIIIKE
18. 3y4yeHue AeMCTBUSI MarHUTHOTO TIOJISI HAa MPOBOJIHUK C TOKOM
19. KonctpyupoBanue u u3ydeHUE pabOThl AIIEKTPOJBHUTaTEINS
20. Uzmepenune KIIJ] anekTponBUraTesibHON YyCTaHOBKU
21. OnbITH IO UCCIIEIOBAHUIO SIBIICHUS 3JIEKTPOMArHUTHONW MHAYKIIUU: MCCIEI0BaHNE N3MEHEHUIN
3HAYCHUS U HAPABJICHUS] HHIYKIIHOHHOTO TOKA.

ok wdE

9 Kiacc

Pa3zpnen 1. Mexanuveckue siBJICHUSA

Mexannueckoe nBwxeHue. MarepuanbHas Touka. CucremMa orcuéra. OTHOCUTENBHOCTD
MEXaHWYECKOrO JBWKEHUsA. PaBHOMepHOe mpsMOJIMHENHHOEe JBWKeHHe. HepaBHOMepHOe
NpsIMOJIMHENHOE JBHKeHue. CpeaHsss M MIHOBEHHAs CKOpPOCTh Tella IPU HEPAaBHOMEPHOM
JIBIKCHUH.

Yckopenue. PaBHOyckopeHHOE psiMosInHeHOe nBmkenne. CoboaHoe nagenne. OnbiThl [anues.
PaBHOMepHOE nBIKEHHE MO OKpYXKHOCTH. [lepuon u dyactora oOpamienus. JIuHeiHas U yrioBas
ckopocTH. LIeHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3axkoH Herotona. Bropoit 3akoH Herorona. Tpernit 3axkoH HerooTtona. IlpuHnmn
CYNEPIIO3ULUHU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJIa TPEHHSI CKOJIb)XEHHUS, CHJIa TPEHHS IOKOS,
JpyTue BUJbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHUA. YCKOpeHHe CBOOOAHOro maaeHus. JIBukeHue
rianeT Bokpyr Connna (MC). IlepBas kocmMuyeckast ckopocTb. HeBeCOMOCTh U IEperpy3KH.



PaBHOBecue MarepuanbHOM TOUkH. AOCONMIOTHO TBEpHOE Teno. PaBHOBecume TBEpHOro Tenma ¢
3aKpEIUIEHHON OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

WNmnynec Tena. Msmenenue umnynbca. MiMmysabc cuibl. 3aKOH COXpaHEHUs UMIyJbca. PeakTuBHOe
newxkenue (MC).

Mexanuueckasi pabota U MOITHOCTh. PaGota cun TskecTH, yrnpyroct, TpeHus CBs3b SHEPIHH U
pabotsl IloTeHnManbHas 3HEprus Tena, MOJHATOrO HaJ IOBEPXHOCThIO 3emiu. lloTeHumanbHas
9Heprus ckaroil npyxuubel. Kunernueckas sHeprus. Teopema 0 KMHETUYECKOW SHEPrUH. 3aKOH
COXPaHEHHs MEXaHUYECKON SHEPTHH.

JdemMoHCTpauMu

1. HabGmiogeHrne MeXaHHYECKOTO ABMKEHHS T€JIa OTHOCUTENBHO Pa3HBIX TEJI OTCUYETA

2. CpaBHeHuUe NyTel U TPACKTOPUH JABMKEHHS OJHOIO U TOTO e Tejla OTHOCUTENIBHO Pa3HbIX TEl
oTcyéTa

3. M3mepeHue CKOPOCTU M YCKOPEHUS IPSIMOJIMHEHHOTO IBUKEHUS

4. WccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOI'O JIBMKEHUS

5. HalumtonieHue ABM>KEHUS Telna 0 OKPYKHOCTH

6. HabnroneHne MexaHUYECKHUX SIBICHUMN, MPOUCXOJAIIMX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKU

7. 3aBUCHMOCTb YCKOPEHHUS Tejla OT MACChl Tela U JEHCTBYIOLIEH Ha HETO CUJIbI

8. HabumroneHue paBeHCTBA CUII IIPU B3aUMOJICHCTBUU TeT

9. M3menenue Beca Tena MpH YCKOPEHHOM JBIKEHUH

10.Ilepenaua umiryiabca Ipu B3aUMOJEHCTBUH TEJ

11.IIpeobpa3zoBanus YHEPTUU TIPU B3aUMOJICHCTBUH T

12.CoxpaHeHne uMnyJbca pu HEYnpyroM B3auMoAeCTBUN

13.CoxpaHeHue UMITyJIbCca IPU a0COTIOTHO YIPYTrOM B3aUMOIEHCTBUU

14.Hab6toieHre peakTUBHOTO JIBHYKEHUS

15.CoxpaHeHre MEXaHMYECKOH SHEPTUU ITPU CBOOOHOM IMaJeHUH

16. CoxpaHeHne MEXaHUYECKOM SHEPTUU IIPU JIBMKEHHUHM Teja MO JEHCTBUEM IIPYKUHBI

JlabopaTopHbie padoThI U ONBITHI

1. KoHcTpyupoBaHue TpakTa Jjsl pa3roHa U JaJbHEWUIIEro paBHOMEPHOI'O JIBM)KEHUS IIapHKa WU
TEJEKKH

2. OmpeneneHne cpeqHEH CKOPOCTH CKOJBKEHUS OpyCKa WM JBHMIKEHUS IapHuKa 10 HAKIOHHON
IJIOCKOCTH

3. Ompenenenne yCKOpEHHs TeIa P PABHOYCKOPEHHOM JIBHYKEHHH IO HAKIIOHHOH IJIOCKOCTH

4. UccnenoBaHMe 3aBHCHMOCTM IIyTH OT BPEMEHHM IpH PaBHOYCKOPEHHOM JBM)KEHUH 0e3
Ha4aJIbHOW CKOPOCTH

5. IlpoBepka rumoTesbl: €CIU MPHU PaBHOYCKOPEHHOM JBIKEHHH 0€3 HayalbHOW CKOPOCTH MYTH
OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOLIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI

6. MccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO JTaBJIEHUS

7. Omnpenenenue KO3PPUIMEHTA TPEHUS CKOIbKEHUS

8. Ormpenenenue KECTKOCTH MPYKUHBI

9. Ompenenenne pabOTHI CHIIBI TPEHUS TP PAaBHOMEPHOM JBM)KCHUH TelNa TIO0 TOPU30HTAIHHOMN
MOBEPXHOCTHU

10.0npenenenne  paboThl CHJIBI  YOPYrOCTH THpU  HOAbEME Tpy3a C HCIOIb30BaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB

11.13ydeHne 3ak0Ha COXpPAHEHUS YHEPTUU

Pa3nes 2. Mexannveckue KoJie0aHusI H BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: IEpUO, YacTOTa, aMIUIUTY/A.
MareMaTHuecKuil U TMPYXUHHBINH MasTHUKH. [IpeBpaiienue sHEpruM mpu KoyieOaTelbHOM JIBH-
KeHuHW. 3aryxaromniue kojeOaHus. BoeiHyXneHHbIe KosieOanus. Pe3onanc. MexaHM4ecKnue BOJTHBI.
CBolicTBa MexaHMYECKUX BOJH. [Ipo nonbHBIE U NonepeyHble BOIHBI. J[JIMHA BOJHBI U CKOPOCTh €€
pactpocTpaHeHus. MexaHu4ecKre BOJIHBI B TBEPIOM Tele, ceiicMuueckue BosHbI (MC).



3ByK. I'poMKOCTB 3ByKa U BbIcOTa ToHA. OTpaskeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

JleMoHCTpaLuu

1. HaGmnroenue koneGaHuii Te MO JEHCTBUEM CUIIbI TSDKECTH U CUJIbI YIIPYTOCTH
2. HaGnronenue kojeOaHmii rpy3a Ha HUTU M Ha TIPYKUHE

3. HaGnronenne BBIHYKICHHBIX KOJICOAHUN 1 pe30HaHCca

4. PacripocTpaHeHH€ TPOJOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIH)

5. HaGumroieHre 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOThI

6. AKyCTHUYECKUI PE3OHAHC

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenyie 4acTOTHI U MEPUO/IA KOJICOAaHUN MAaTEMAaTHYECKOT'O MasITHUKA

2. OmpeneneHue YacTOThl U IepuoAa KojaebaHui Ipy>KMHHOTO MasiTHUKa

3. UccnenoBanue 3aBUCUMOCTH IIEpHO/1a KOJIeOaHU OABEIIEHHOIO K HUTHU I'Py3a OT JIMHBI HUTH
4. UccnenoBanue 3aBUCMMOCTH MEpHOa KOoJeOaHUN MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a

5. IIpoBepka HE3aBUCUMOCTH ITePHOJIa KOJICOaHHIA Tpy3a, MMOABSIICHHOTO K HUTH, OT MacChl Tpy3a

6. OmbIThL, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTh TMepuojaa KoyieOaHH MPYKHHHOTO MasTHHKA OT
MacChbl I'py3a U KECTKOCTHU IIPYKUHBI

7. U3mepeHue yckopeHus: CBOOOAHOTO MaieHUS

Pa3pnen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI

DNEeKTpOMarHuTHOE 1oJie. DJIEKTPOMarHuTHbIE BOJHBL. CBOMCTBA 31€KTpOMarHUuTHHIX BoJH Lllkana
3JIEKTPOMArHUTHBIX BOJIH. Vconp30BaHNe 3J€KTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

JleMoOHCTpaL U
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
2. BoitHOBEIE CBOMCTBA CBETa

JlabopaTopHbie paGoThI U ONBITHI
1. 3y4eHue CBOMCTB 2J€KTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO TenedoHa.

Pa3nen 4. CBeToBbIC SABJICHUS

JlyueBas monens cBera. VMcrounuku csera. llpsmonuHeiiHoe pacnpocTpaHEHUE CBeTa. 3aTMEHHUS
Connua n JIynsl. Otpaxenue ceta. [lnockoe 3epkano. 3akoH OTpa)kKeHHUs CBETA.

[Ipenomnenue cBerta. 3akoH TMpesromyieHHs cBeTa. [lonHOe BHYTpEeHHEE OTpakK€HUE CBETaA.
Hcnonp30BaHne OJTHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAAX.

Jlunza. Xon mydeit B muH3e. Ontudeckas cuctema (poroamnmnapara, Mukpockona u teneckona (MC).
I'na3 kak onTuyeckas cucreMa. biM3opyKkocTh U 1adbHO30PKOCTb.

Pasznoxxenne Oenoro cera B cmekTp. OnbiTel HploToHa. Crno’keHue CHEKTpPalbHBIX I[BETOB.
Hucnepcus csera.

JleMoHCTpanuu

1. TIpssmonuHeliHOE pacpoCTpaHEHHE CBETA.

OtpaxeHue cBera.

[Tonyuenne n3006pakeHHi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomienne cpera.

OnTHyeckuii CBETOBO.

Xox mydeit B coOuparomiei JTruH3e.

XoJ J1y4eil B pacCeuBaroLel JTUH3E.

[Tonyuenune n300pakeHH ¢ TOMOIIBIO JIMH3.

[Tpunun neiictBus ¢oroamnmnapara, MUKpPOCKONA U TEJIECKOTIA.
10.Moxenb riaza.

11.Pa3znoxxeHnue 6e10ro cBeTa B CIIEKTP.

LCoNoRWN



12.ITonyuenue 6enoro cBeTa MpH CI0KEHUU CBETA PAa3HBIX I[BETOB.

JlabopaTopHbie padoThI U ONBITHI

1. UccnenoBaHue 3aBUCMMOCTH yIJla OTPAKEHHsI CBETOBOTO JIy4ya OT yrJjia MajaeHusl.

2. V3y4yeHue xapakTepUCTHK U300paKeHUsI IPEAMETA B IUIOCKOM 3€pKaJle.

3. UccnenoBanue 3aBUCMMOCTH yIJia MPEJIOMIICHHUS CBETOBOTO JIyda OT YIJia MaJeHUs] Ha IpaHuLe
«BO31yX—CTEKJIO.

4. ITomydenne n300paxeHU ¢ TOMOIILI0 COOMPAFOIICH JIMH3BI

5. Onpenenenne GOKYCHOTO PACCTOSIHHS U ONITHUECKOM CHIIBI CO OMpPAIOLIEeH JTHH3HI.

6. OnBITHI 110 Pa3JIOKEHUIO OEJIOr0 CBETa B CIIEKTP.

7. OTBITHI 10 BOCHPUSATHIO IIBETA MPEAMETOB MTPHU UX HAOIIOAEHUH Yepe3 [IBETOBbIC (DMIIBTPHI.

Pa3zpnen S. KBanTOBbIC SIBJICHUA

OmnbiTel Pesepdopna m mmanerapHas mojens aroma. Moxens atoma bopa. Hcenyckanue wu
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTbie CIEKTPHI.

PagunoakTuBHOCTE. Anbda, Oera m rammaumsnydeHus. CTpoeHune aToMmMHOTO snpa. HykinoHHas
MOJIeIb aTOMHOTO sA1pa. M30Tomns!.

PannoaktusHble npeBpanienus. Ilepuon nomypacnana aTOMHBIX 11€p.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apA10BOT0 U MaCCOBOIO YUCENl. DHEPIUsl CBSI3U aTOMHBIX
anep. CBsa3p Macchl U dHepruu. Peakiuu cuntesa u aeneHus anep. Mcrounuku snepruu ConHua u
3B&3n (MC).

SAnepnas sHepretuka. JleiicTBUs pagloaKTUBHbBIX U3JIydeHUH Ha KuBble opraHuzMsl (MC).

JleMoOHCTpaL U

1. CrieKTpbl U3JIy4€HNUs U TOTJIOICHHUS.

2. CrexTpbl pa3IM4HbIX I'a30B.

3. Cnextp Bozmopoza.

4. Habmonenune TpekoB B kamepe Bumibcona.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITy4YCHHUH.

6. Peructparus u3ny4eHust IpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

JlabopaTopHbie padoThI U ONBITHI

1. HaGmroieHue CIUTOMIHBIX M IMHEWYAThIX CIIEKTPOB U3IYUYECHHUS.

2. UccnenoBaHue TPEKOB: M3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOP MO3HOMY ITyTH (110 doTorpadusim).
3. VI3mepeHue paguoakTUBHOTO (hOHA.

IToBTOpHTEIBLHO-0000 AN MOLYTb

[ToBTOpHUTENEHO-0000MIAOIIMIT  MOAYIh TPETHA3HAUYCH JUIA CHUCTEMaTH3allid U O000OIIeHHS
IPEMETHOTO COAEP)KaHUS U OIbITa JEATENIbHOCTH, MPUOOPETEHHOTO MPU M3YUYEHUHU BCETrO Kypca
bu3ukK, a Takxke g MOATOTOBKM K OCHOBHOMY rOCYJapCTBEHHOMY SK3aMEHY MO (U3MKe s
00yyaromuxcsi, BBIOPaBIINX 3TOT YUeOHBIH MpeaMer.

HpI/I N3YUCHUH HNAHHOI'O MOAYJIA PCAIM3YIOTCA U CUCTECMATU3UPYIOTCA BUIABI ACATCIBHOCTH, Ha
OCHOBC KOTOPBIX o0ecreunBaeTcs JAOCTHXKCHUC NPCAMETHBIX W METAIIPEAMCTHBIX IJIAHUPYEMBIX
PE3YyJIbTaTOB O6y‘ICHHH, (bOpMI/IpyeTC}I CCTCCTBCHHO-HayYHass I'paMOTHOCTb: OCBOCHHC HAYYHBIX
METOJ0B HCCIICAOBAHUA SIBIICHHI npupoasl W TCEXHUKH, OBJIAACHHUEC YMCHUAMU 00BIACHITH
q)HSI/I‘IeCKI/Ie ABJICHUSA, IPUMCHAA ITOJTYUCHHBIC 3HaHWA, pCIIaTh 3aa4i, B TOM YUCJIC KaUCCTBCHHBIC
N DKCIICPUMCHTAJIbHBIC.

[IpuHIMIIATBEHO NEATEIBHOCTHBIM XapakTep JaHHOIO pasfesia peanu3yercs 3a CYET TOro, 4To
y4aluecs BBITOJIHAIOT 3a1aHus, B KOTOPBIX UM IIPEAJIaraeTcs:

e Ha OCHOBE MOJIyYEHHBIX 3HaHUH PACIO3HABATh M HAYYHO OOBICHATH GU3NYECKUE SIBICHUS B
OKpYKarolle IPUPOJIE€ U MIOBCEAHEBHOM )KU3HH;



e HCHOJIb30BATh HAYYHBIC MCTOAbI UCCIICAOBAHUA (1)1/131/1%01(1/1)( HBJ’IGHI/If/'I, B TOM YHCJIC IJIA
IMMPOBEPKHU T'UITOTE3 U MOJTYUCHUS TCOPETUIYCCKUX BBIBOIOB,

e OOBICHATH HAayYYHBIC OCHOBBI Han0o0JIee BaXKHBIX I[OCTI/I)KeHI/Iﬁ COBPEMCHHBIX TCXHOHOFHﬁ,
HarmpuMmeEp, MPaKTUICCKOro UCII0JIb30BaHUA Pa3JIMYHbIX UCTOYHHUKOB SHEPIUHU HAa OCHOBE
3aKOHa IMPEBpaAlICHUA U COXPAaHCHHUA BCEX N3BCCTHBIX BUAOB SHCPIUH.

Kaxxgast u3 TeM JaHHOTO pa3jenia BKIIOYACT SKCIEPUMEHTAIBHOE HCCIeA0BaHUE 0000IIaonero
xapakrepa. Paznen 3aBepiaeTcss IpoBeICHUEM TUarHOCTUYECKON M OLICHOYHOM paboThl 32 KypcC OC-
HOBHOM IIIKOJIBI.

IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbDI

N3ydyenue yuebHoro npeamera «®Dus3uka» Ha ypOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHUs JOJKHO
oOecrieunBaTh JOCTHIKEHHE CIEAYIOIIMX JIMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JINYHOCTHBIE Pe3yJIbTATHI

Ilampuomuueckoe éocnumanue:

e MPOSIBICHHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN (pU3NYeCcKOM
HayKU;

e [IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX (PU3UKOB.

I'pasxcoanckoe u Oyxo8Ho-HpaecmeeHHoe eocnumanue:

e TOTOBHOCTH K aKTHBHOMY YYaCTHUIO B 00OCYXICHUHU OOIIECTBEHHO-3HAYNMBIX M STUYECKHUX
po0JieM, CBSA3aHHBIX C MPAKTHUECKUM MTPUMEHEHHEM JOCTHKEHUH PU3UKH;

e OCO3HaHHME Ba)XHOCTH MOPAJIbHO-3TUYECKUX MPUHLIUIIOB B AE€ATEILHOCTH YUYEHOTO.

Icmemuueckoe eocnumanue:

e BOCIPHATHE SCTETHUECKUX KauecTB (pU3NUECKON HAyKU: €€ TApMOHUYHOIO IOCTPOEHUS,

CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunozo no3nanus:

e OCO3HAHME IIEHHOCTH (PU3MUECKO HaAyKHU KaK MOITHOTO MHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEHILEH COCTABIISIONIEH KYIbTYpPHI;

e pa3BHUTHE HAYYHOM JHOOO3HATENHFHOCTH, MHTEpPECA K UCCIEA0BATEIbCKOM 1eATEIHHOCTH.

Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 DJ1AZONONYHUA:

e 0CO3HaHME LIEHHOCTH 0€301acCHOro 00pa3a >KU3HU B COBPEMEHHOM TEXHOJOTMUECKOM MUPE,
BaXHOCTHU IIPaBUJI O€30M1aCHOTO MOBEJCHUS Ha TPAHCIIOPTE, HA JI0POTax, C NEKTPUUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B JOMAIITHUX YCIOBHUSX;

e chOpPMHPOBAHHOCTH HaBBIKA pedIIEKCHH, MPU3HAHUE CBOETO MPaBa Ha OMHUOKY U TAaKOTO Ke
npaBa y JIpyroro 4eaoBeKa.

Tpyooeoe eocnumanue:

e AKTHUBHOE YYaCTHE B PELICHUHU MPAKTUUECKHUX 3a/1a4 (B paMKax CEMbH, IIKOJIbI, TOPOJa,
Kpasi) TEXHOJIOTUYECKON U COLMaIbHON HAMpPaBIEHHOCTH, TPEOYIOLIUX B TOM UUCIIE U
bu3NYECKUX 3HAHUI;,

e HHTEpEC K MPAKTUYECKOMY H3Y4YEHHIO MpodeccHil, CBA3aHHBIX C (PU3UKOM.

JKonozuueckoe eocnumanue:

e OpHEHTalUs Ha MpUMEHeHHe PU3NYEeCKUX 3HAHUU AJIs pelleHus 3a7a4d B o0jacTu
OKPY>KaIOIIeH cpeibl, MJIAHUPOBAHUS TOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN
JUJIS1 OKPY>KAIOIIEeH Cpeibl;

e OCO3HaHHWE MIOOATBFHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM M MyTeH UX pelIeHUs.

Aoanmayusa 0d0yuarouiezoca K U3MEHAIOUWUMCA YCA08UAM COUUATIbHOU U RPUPOOHOUL cPedbl:

e MOTPEOHOCTH BO B3aUMO/ICUCTBUHU MIPH BBHITIOJHEHUH HCCIEAOBAHUN U TIPOCKTOB
(bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTHUX;

e TIOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTb;



e MOTPeOHOCTH B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4KCiIe (POPMYTUPOBATH
UJEU, MOHATHUS, THIOTE3bl O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

e 0OCO3HaHHE JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTh (PU3UKH;

e IUIAHUPOBAHHE CBOETO PA3BUTUS B NPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

e CTpEMJICHHE aHAIM3MPOBATH U BBIABIATH B3aUMOCBS3H ITPUPOIbI, OOIIECTBA U IKOHOMHKH, B
TOM YMCJI€ C UCIIOJIb30BaHUEM (PU3UUYECKUX 3HAHMIA;

e OILICHKA CBOUX JICUCTBUH C YYETOM BIIMSHUSA HA OKPYXKAIOLLYIO CPENY, BOZMOKHBIX
1J100aJIbHBIX TOCIEICTBUH.

MeTanpeamMeTHbIe pe3yJbTaThl

YHuBepcaabHble NO3HABATEIbHbIE 1eICTBUSA
ba3oBble JJornyecKkue HeﬁCTBHﬂ:

e  BBIIBIIITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA OOHEKTOB (SIBICHHI);

e yCTaHaBJIMBATh CYILECTBEHHBIN MMPU3HAK KJIACCU(DUKALIMU, OCHOBAHUS JUIsl 0000IICHUS U
CpPaBHEHUS;

e  BBIIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTpUBAEMbIX (PAKTAX, JAHHBIX U
HAOJII0JICHUX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

e  BBUIBJIATH IPUYUHHO-CIICJICTBEHHBIE CBSI3U MPU U3YYEHUHU (PU3UUECKUX SBICHUN U
IIPOLIECCOB; JIENATh BHIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIOUEHUH, BBIIBUTaTh I'MIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;

e  CaMOCTOSITENIHO BBEIOMPATh CHIOCOO perieHus: yueOHoi (Hpu3ndeckoi 3a1a4un (CpaBHEHHE
HECKOJIbKMX BapMaHTOB PELICHUs, BBIOOP Hanbosiee MoAXO0IAIIEro ¢ yu€ToM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccenoBaTebLCKHE 1eHCTBUA:

e HCIIOJIB30BATh BOIIPOCHI KaK UCCIIEAOBATEIbCKUN HHCTPYMEHT NTO3HAHUS;

e TPOBOJUTH IO CAMOCTOSITENILHO COCTaBICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (hU3NUeCKUil
HKCIEPUMEHT, HEOOJIBILIOE UCCIIET0BAaHHE (PU3UYECKOTO SIBICHUS;

e OLIEHMBATh Ha IPUMEHUMOCTH U IOCTOBEPHOCTH MH(POPMAILIUIO, TIOTYYEHHYIO B X0/1€
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

e  CaMOCTOSATENBbHO (POPMYIUPOBATh 0OOOIIEHUS U BBIBOBI IO pe3ysbTaTaM IPOBEAEHHOTO
HaOJI0IeHNUS, OIIBITA, UCCIICOBAHMS;

e IPOTHO3UPOBATH BO3MOXKHOE JlajibHEHIIee pa3BUTHE (PU3NUECKHUX IIPOLECCOB, a TAKXKE
BBIJIBUTATh MPEATOI0KEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

PaGora ¢ undopmanueii:

e TPUMEHSATH PA3INYHBIE METObI, THCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpE
UHGOPMALIMU WU TAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3ndeckoil 3a1aun;

e  AHAJIM3UPOBAThH, CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIINIO PA3INYHBIX BHI0B
U GOpM IpeCTaBICHHUS;

e  CaMOCTOSTEIbHO BbIOMPATh ONTUMANBHYIO (POpMY MpeCTaBICHNUS HH(OPMALIUU 1
WUTIOCTPUPOBATh pelIacMble 337a4l HECIO0KHBIMU CXEMaMU, TuarpaMMaMu, HHON
rpaduKoN U UX KOMOMHAITUSIMH.

YHuBepcaibHble KOMMYHHKATHBHbBIE 1eiiCTBUS
Oo61enue:
e B Xx0je 00CYXIeHHsS Y4eOHOTO MaTepuaa, pe3yabTaToB Ja00paTOpHBIX pabOT U MPOEKTOB
3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBbI U BHICKA3bIBATh UICH,
HAIICJICHHBIC Ha PeIICHHE 33aJla4d U MOAJepKaHue 01aroxkenaTeIbHOCTH OOIIECHUS;
e  COIOCTAaBJISATH CBOU CYXKJICHHS C CYXACHUSIMU IPYTUX YIACTHHUKOB JIMajora, OOHapy>KUBaTh
pa3IMYME U CXOJICTBO MO3ULIHIA;
e BBIPAXAaTh CBOKO TOYKY 3PEHUA B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
e MyOJWUYHO MPEJCTABISTH PE3YIbTATHI BRITOTHEHHOTO (DU3MYECKOTO OMbITa (IKCIIEPUMEHTA,

WCCJICIOBAHMS, TIPOEKTA).
CoBMecTHas 1eITeJIbHOCTD (COTPY/IHUYECTBO):



e TOHUMATh M UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHTHOW U MHAUBUAYAILHON pabOThI IPU
pEIICHIH KOHKPETHOM (PU3HUECKOM MPOOIEMBI;

e [PUHHUMATH LIEJIA COBMECTHOMU JIEATEIBHOCTH, OPTaHU30BbIBATH ACHCTBUS 1O €€
JOCTHDKCHHIO: PacIpeiesisiTh POJi, 00CYKIaTh MPOIIECCH U PE3YJIbTaThl COBMECTHOM
paboThI; 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

e BBINOJHATH CBOKO YaCTh PaOOTHI, IOCTUTAs KAYECTBEHHOI'O PE3yibTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

e OIICHMBAThH KaUeCTBO CBOETO BKJIa/Ia B OOIIMI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSTEIIHHO
c(OpMYyJIMPOBAHHBIM YYACTHHUKAMU B3aUMOICHCTBHUS.

YHuBepcanbHble peryJsiTUBHbIE 1elicCTBUS
CaMoopraHmauml:

e BBIIBJIATH NPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOLMX JJIsl pEIIEeHUs
(bu3nyeCKuX 3HaAHMI;

e OPUEHTHUPOBATHLCS B PA3IMYHBIX MOIXO0AAX MPUHATHUS pEIIeHUN (MHANBUIYAIbHOE,
IPUHSITHUE PELLICHUS B IPYIIE, IPUHATHE PELLIEHUI IPyNIoi);

e  CaMOCTOATENILHO COCTaBIISITh AJIFOPUTM PeLIeHUs GU3NYECKOi 3a1aun WK IJ1aHa
UCCJIEJOBAHMSI C YUETOM UMEIOILIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMeHTHPOBATh IIPEIaracéMble BApUAHTBI PEILICHUN;

e JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

CamMokoHTpoJIb (pediaekcusi):

e J1aBaTh aJICKBATHYIO OLIEHKY CUTyallMy U IIpeJIaraTh IUIaH €€ N3MEHEHNS,

e OOBSACHATH NPUYMHBI JOCTHXKEHUS (HEAOCTHKEHMS) Pe3yJIbTaTOB JAEATEIbHOCTH, J1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTUBHI B IESITEIBHOCTD (B TOM UHUCIIE B XOJ1 BBIIOJHEHUS! (PU3UUECKOTO
MCCJIEIOBaHMSI UJTU TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, N3MEHUBILIUXCS CUTYALIUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3YJIbTATa LEIU U YCIOBUSM.

3MOHHOHaJ’leblﬁ HHTECJIJICKT:

e CTaBUTb ceOs HA MECTO JAPYroro 4ejJoBeKa B X0/1€ CIOpa WIK AUC KYCCUU Ha HAyYHYIO TEMY,

IIOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTHKY JIPYrOro.
I[IpunsaTue cedst U apyrux:

e IPU3HABATH CBOE MPABO HAa OMIMOKY MPH pelIeHUH (PU3NYECKUX 3a/1a4 UM B YTBEPKICHUAX

Ha Hay4HbIE TEMBI M TAKOE K€ IIPaBO IPYyroro.

HpeI[MeTHI)Ie PE3YJIbTAThI

7 KJ1ace

[IpenMeTHBIE pe3ysibTaThl Ha 0a30BOM YypPOBHE JIODKHBI OTpaXkaTh COHOPMUPOBAHHOCTH Y
00yYaromuxcst yMeHUH:

e HCHOJb30BATH MOHATHS: (pU3NUECKHE U XUMUYECKUE SIBIICHUS; HAOII0/IEHHE, SKCTIEPUMEHT,
MoO/JieJb, TUIIOTE3a; €AUHUIIBI (PU3MUECKUX BEJIIMYMH; aTOM, MOJIEKYJla, arperaTHbIe
COCTOSIHUS BeIecTBa (TBEPOE, KUAKOE, ra3000pa3Hoe); MEXaHUUYECKOE IBUKEHHE
(paBHOMEpPHOE, HEPABHOMEPHOE, MPSIMOIMHEWHOE), TPAEKTOPHSI, PaBHOICHCTBYIOIAs CUII,
nedopmanus (ynpyras, niaacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

e paznuyath sABJICHUsA (IUPPy3Us; TEIIIOBOE IBUKEHNUE YaCTHII BELIECTBA; pAaBHOMEPHOE
JBIKCHHE; HEPAaBHOMEPHOE JBUKCHHE; HHEPLIMS; B3aUMOICHCTBUE TEII; PABHOBECHE
TBEPABIX TEJ C 3aKPEIJIEHHOM OCBIO BPALLICHHUS; TIepelada JaBJICHUS TBEPABIMU TEIaMH,
’KMJIKOCTSMU U razaMu; aTMOC(EpHOE JaBJCHHE; IIaBaHHUE
TEN; MPEBPALICHUS MEXaHUYECKONH SHEPIHM) MO OINMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;



pacrio3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SBJICHUU B OKpYXKAroOIleM MHpE, B
TOM 4ucie (pU3NUecKHe SIBJICHUS B IPUPOJIE: IPUMEPHI ABMKEHHUSI C PA3IMYHBIMU
CKOPOCTSIMH B ’KMBOHM U HE)KUBOU NPUPOJIE; NEUCTBUE CUIIBI TPEHHUS B IIPUPOJIEC U TEXHUKE;
BIIMSTHUE aTMOC(EPHOrO JaBIICHUS HA )KUBOW OpPraHU3M; IJIaBaHUE PbIO; ppluaru B Teje
4eJI0BEKA; IIPU STOM IIEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B y4eOHYI0, BBIAEISTh
CYIIECTBEHHbIE CBOMCTBA/MPU3HAKY (PUBNYECKUX SBIICHUM;

OIKCHIBATh U3yYCHHBIE CBOMCTBA TE U (PU3UUYECKHE SBJICHUS, HCIIONb3YS (PU3UIECKUE
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMSl, IIyTh, CKOPOCTb, CPEIIHSSA CKOPOCTh,
CUJIa yIIPYTOCTH, CUjla TSKECTH, BEC TeJla, CUJIa TPEHUS, AaBiieHue (TBEPAOrO Tena,
KUJKOCTH, Ta3a), BRITAJKUBAIOIIAs CHIIa, MEXaHWYecKasi paboTa, MOLUTHOCTh, TJIEYO CUJIbI,
MOMEHT CHJIBI, KOO (HUIMEHT MOJIE3HOTO JICHCTBUS MEXaHU3MOB, KWHETHYECKasi ¥ IOTEHIIH-
aJbHAsI SHEPTusl); IPU OMHUCAHUU PABUIIBHO TPAKTOBATh PU3NUECKUIT CMBICI
UCTIOJIb3YEMBbIX BEJIMUMH, UX 0003HAUYEHUS U €AMHULBI (PU3NYECKUX BEIMYMH, HAXOIUTh
dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMYMHY C JPYTUMU BETUYUHAMU,
CTPOUTH TPaPUKH U3YICHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3HUECKUE SBICHUS U MIPOLIECCHI, UCIONB3Ys MPaBHiia
CJIOKeHUs cuil (B0 OJHOM MIPsIMOIN), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MIPABHUJIO PaBHOBECHS pbluara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH, 3aKOH COXPAaHEHUS
MEXaHUYECKOW YHEPTHHU; TIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA U
3aMKUChIBaTh €r0 MAaTEMATUYECKOE BbIPAKEHHUE,

OOBSICHATH (PU3NYECKUE SIBIICHUS, MPOIECCHl M CBOWMCTBA TEJN, B TOM YHUCIIEC M B KOHTEKCTE
CUTYyalMil IPAKTUKOOPHUEHTUPOBAHHOT'O XapaKTepa: BbIABIATh IPUUMHHO-CIIEICTBEHHbIE
CBSI3U, CTPOUTH O0BSCHEHHE U3 1—2 JIOTHUECKUX IIaroB ¢ ONOpor Ha 1—2 M3y4eHHBIX
CBOIiCcTBa (pU3NYECKUX SBICHUHN, PUINIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH,

pemarh pacuéTHbIe 3a4a4l B 1—2 NeHCTBUS, UCIIONb3Ys 3aKOHBI U (OPMYJIBL,
CBsI3bIBaOIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHaJIM3a YCIIOBHS 3a/1a4M 3allUChIBATh
KpaTKO€ YCJIOBUE, MOACTABIATh (PU3NUECKHE BETUYUHBI B (POPMYJIbI U IPOBOAUTH PACUETHI,
HaXOJIUTh CIIPaBOYHbIE JaHHbIE, HEOOXOIMMBIE JIJIs peIlIeHUs 3a/1a4, OLIEHUBATh
PEaTUCTUYHOCTD MOTYyYEHHON (PU3HMUECKON BEIIMUNHBI;

pacrio3HaBaTh MpoOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIM (PU3NIECKUX METOJIOB; B
ONMCAHUU UCCIIEJOBAHMSI BBIJECNIATH IPOBEPSAEMOE MPEATIONOKEHHE (TUIIOTE3Y), Pa3InyaTh U
UHTEPHPETUPOBATH NOTYUEHHBIA PE3yNIbTaT, HAXOAUTh OUIMOKU B X0JI€ OIBITA, JIeNaTh
BBIBOJIbI 110 €T0 Pe3yNbTaTaM;

IPOBOJUTH OMBITHI MO HAOIIOIEHUIO (PU3HMUECKUX SBICHUN WU (PU3MUECKUX CBOWCTB TE:
(bopMyIupOBaTh MPOBEPSAEMBIE TPEITOJIOKEHNS, COOMPATh YCTAHOBKY U3 NIPETI0KEHHOTO
000pyI0BaHUs, 3aUCHIBATH X0 ONbITa U (OPMYIUPOBAThH BHIBOJIBI,

BBITNOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tela, 00bEMa, CHIIbI U
TEMIIepaTyphl C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB; 3aMTUCHIBATh
MoKa3aHUsl IPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;
IPOBOJUTH UCCIIEIOBAaHNE 3aBUCUMOCTH OHOM (PU3HUECKON BEITMYUHBI OT JIPYToil ¢
HCIIOJIb30BaHUEM MPSMbIX U3MEPEHUH (3aBUCMMOCTH YT PaBHOMEPHO JIBIKYILETOCS Tela
OT BPEMEHHU JIBUKEHUS TeJla; CUJIbl TPEHHS CKOJIbKEHHUS OT Beca Tella, KauecTBa 00paboTKH
MOBEPXHOCTEHN TeJl M HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOIIAa/Id COTIPUKOCHOBEHUS TEI;
CWJIBI YIIPYTOCTH OT yIJIMHEHUS MPY>KUHBI; BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPy-
KEHHOW YacTH TeJa U OT IUIOTHOCTH KMJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT
[JIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJ0; YCIOBUH TUIaBaHUS TeJ, YCIOBUI paBHOBECHS
pblyara u 6JI0KOB); Y4acTBOBATh B INIAHUPOBAHUN Y4eOHOTO UCCIIEI0OBaHUs, COOMPATh
YCTaHOBKY U BBINOJIHATH U3MEPEHUs, CleAys MPEII0KEHHOMY IUIaHy, (PUKCUpOBaTh
pe3ysbTaThl MOTYYSHHOM 3aBUCUMOCTH (PU3UYECKUX BEJTMYUH B BUJIE MTPEIOKEHHBIX
TabJIUI ¥ rpauKoB, IeJaTh BHIBOBI 10 PE3yIbTaTaM HUCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHHUS (PU3NUECKUX BETUYMH (TFIOTHOCTh BEIECTBA )KUIKOCTH
Y TBEPAOTO TEJA; CUJIa TPEHUSI CKOJIBKEHHUS; TABJICHHUE BO3AyXa; BBITAIKMBAIOIIAS CUIIA,
NENCTBYIOIAs HA TIOTPYKEHHOE B )KUIKOCTH TEJ0; KO3 (PUIIMEHT OJIE3HOTO AeHCTBUS



IIPOCTBIX MEXAHU3MOB), CIEAYS IPEIOKEHHON HHCTPYKLMU: IIPU BBIIIOJHEHUU U3MEPEHUN
coOMpaTh IKCIEPHUMEHTAIBHYIO YCTAHOBKY U BEIYHCIISATH 3HAYCHUE UCKOMOW BEJIMYHMHBL;

e coOMOaTh MpaBUIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOpHBIM 000PYAOBAaHHEM;

e  YKa3bIBaTh IPUHIMUIIBI JCHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOKUCTB: BEChI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETp, phlvar, MOIBUKHBIA U HETIOBUKHBIN
0JI0K, HAaKJIOHHAsI IJIOCKOCTB;

e  XapaKTEpU30BaTh IPUHLIMUIIBI IEHCTBUS M3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMICTB C
OIIOPOii Ha KX ONMUCAHUS (B TOM YHCJIC: MOJIIHITHUKH, YCTPOHCTBO BOAOIPOBO/A,
THPABINYECKUIl TPecc, MAaHOMETP, BEICOTOMED, MOPIITHEBOI HACOC, aPEOMETP), HCIIOB3Ys
3HAHUS O CBOMCTBAaX (PU3MUECKUX SBICHUI U HEOOXOAUMBIC (PH3MICCKHIE 3aKOHBI 1
3aKOHOMEPHOCTH;

e INPHUBOJUTH IPUMEPHI / HAXOIUTh HHPOPMALIUIO O IPHUMEpPaAX MPAKTUUECKOTO
HUCIIOJIB30BaHUA (1)I/I3I/I‘-IGCKI/IX 3HAaHUH B HOBCCI[HGBHOI\/JI KHU3HU OJ14 obecrieyeHust
0€30MacHOCTH IPH OOpAICHUH C TPUOOPAMH U TEXHHYECKHMH YCTPOUCTBAMH, COXPAHEHHS
3JI0pPOBbSI M COOJTFOJICHUS] HOPM 9KOJIOTHYECKOT0 MOBE/ICHUS B OKPYIKAIOIIEH cpere;

e  OCYIIECTBISTH OTOOP HCTOYHUKOB HH(OpMAIMKU B ceTH VIHTEpHET B COOTBETCTBHU C
3aIaHHBIM ITOMCKOBLIM 3aIIPpOCOM, HAa OCHOBC MMCIOIIUXCA 3HAHUM U HyTeM
CPaBHEHHMSI PA3JIMYHBIX HCTOYHUKOB BBIICISTH HH(POPMALIUIO, KOTOPAst
SIBIISICTCS. TIPOTUBOPEYHMBOM MITH MOKET OBITH HEIOCTOBEPHOM;

e  KCIIOJIb30BAaTh IIPH BBIIOJHCHUH YYEOHBIX 33/IaHUH HAYYHO-TIOMYISIPHYIO JTUTEPATyPy
(Gu3rUECKOro coaepIKaHusl, CIIPABOYHBIC MaTepHallbl, pecypchl ceTn HTepHeT; BiIaaeTh
npruéMaMu KOHCIICKTUPOBAHHUs TEKCTa, IPpeoOpa3oBaHusi MHGOPMAIMU U3 OJJHOW 3HAKOBOIL
CHCTEMBI B APYTYIO;

e CO3laBaTh COOCTBEHHbBIC KPATKUE IMCHbMEHHBIC H YCTHBIC COOOIEHHS Ha OCHOBE 2—3
HCTOYHUKOB HH(pOpMaIiu (PU3MIecKOro CoAepKaHus, B TOM YUCIIE MyOIMIHO JeaTh
KpaTKHe COOOLICHUS O pe3ysbTaTax MPOSKTOB WIH YYeOHBIX UCCICAOBAaHNUHN; IPH 3TOM
rPaMOTHO MCIOJIB30BaTh U3yYEHHBIN MOHATUIHBIN anmnapar Kypca GU3UKH, COIPOBOXKIATh
BBICTYIUICHHE TIPE3CHTAINEH;

e IIpU BBHINOJIHEHUU y4EOHBIX POEKTOB U UCCIIEJOBAaHUM paclpeensaTh 00sI3aHHOCTU B
rpyIIe B COOTBETCTBUH C MIOCTABICHHBIMH 33/1a4aMU, CJICUTH 32 BHIITOJHEHUEM IUIaHA
I[el\/JICTBI/II\/’I, aZICKBAaTHO OLICHUBATH COOCTBEHHDIH BKJIaA B ACATCIIBHOCTD I'PYIIIbI; BbI-
CTpanBaTh KOMMYHHKATHBHOE B3aUMOICHCTBHE, YIUTHIBAsi MHCHHUE OKPYKAIOIIUX.

8 kiacce

[IpenmerHbple pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTb Y
oOyJaromuxcsi yMeHHi:

e  HCIOJIB30BaTh NOHATHSA: MAacca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSHUS BEIECTBA, KPUCTAIIIMUECKUE U aMOp(HbIE Tena,
HACBIIICHHBI U HEHACBIIICHHBIN I1ap, BJIaXKHOCTh BO3/1yXa; TEMIIEPATypa, BHYTPEHHSS
OHEPIHUsl, TEIJIOBOM JBUIaTelb; JIEMEHTAPHBIN MIEKTPUUECKUH 3aps, dJIEKTPUUYECKOE T10JIE,
IIPOBOJIHUKY M TUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE MOJIE;

e pa3InyYaTh SABJIEHUS (TEIUIOBOE pacIlMpeHue/ckaTue, Teronepeaya, TerioBoe
paBHOBECHE, CMAYUBAHNE, KaIIWJUIAPHBIE SIBJICHUS, MCTIAPEHNE, KOHICHCALNSI, TUIABIICHUE,
KpucCTaJM3anus (0TBEpAEeBaHuE), KUIIEHHUE, TeIuIonepeaayda (TenaonpoBOIHOCTb,
KOHBEKIIMSI, U3ITyYEHHE); FIEKTpU3alMsl TeJ, B3aUMOJIEHCTBHIE 3aps10B, 1eHCTBUS
AJIEKTPUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE, B3AMMOIECHCTBUE MATHUTOB, JICHCTBUE
MarHUTHOTO T0JIs Ha IPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIIKA) 110 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOe
ABJICHUE;

e pacro3HaBaTh NPOSIBICHHE U3YYEHHBIX (U3NYECKUX SIBICHUU B OKpYXAloOIleM MHpE, B
TOM 4Hcie (PU3UUYECKHE SBICHUS B IPUPOAE: NOBEPXHOCTHOE HATSKEHUE U KallWJUIAPHbIE



ABJICHUS B IPUPOJIE, KPUCTAILIBI B IpUpPOAE, n3nydeHue ColHua, 3aMep3aHie BOJOEMOB,
Mopckue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHETa; 3JEKTPUIECKUE SBICHUS B
aTMocdepe, IMEKTPUIECTBO KHUBBIX OPIraHU3MOB; MATHUTHOE 10JIe 3eMitu, apeli¢ Moo CoB,
POJIb MATHUTHOTO TIOJISL ISl )KU3HU Ha 3€MJIE, ITOJIIPHOE CUSHHUE; ITPU 3TOM IIEPEBOJUTH
NPaKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJCISATh CYIIECTBEHHBIE CBOMCTBA/IPU3HAKH
(bu3nUecKux sBICHUIH;

OIKCHIBATh U3yYCHHBIE CBOMCTBA TE U (PU3UUYECKHE SBJICHUS, HCIIONb3YS (PU3UIECKUE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHS SHEPTrHsl, KOJINYECTBO TEIUIOTHI, yeIbHas
TEII0EMKOCTh BEILIECTBA, Y/EJIbHAs TEIUIOTA IUIABICHMUS, YE€IbHas TEIIOTa
napooOpa3zoBaHus, yelbHas TEIUIOTa CrOpPaHus TOIUINBA, KOA(GGUIMEHT HO0JIE3HOI0
JEMCTBUS TEIJIOBOW MaIIMHbBI, OTHOCUTENIbHASI BIIAXKHOCTh BO3/yXa, NEKTPUUECKUH 3apsij,
CHJIA TOKA, DJICKTPUYECKOE HANPSIKEHHUE, CONPOTUBIICHUE IIPOBOJIHUKA, YIEIbHOE
COIIPOTHUBIICEHUE BELIECTBA, pab0Ta M MOIIHOCTb JIEKTPHUECKOTO TOKA); TIPH OMUCAHUU
IPaBUJIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEeIMYMH, 0003HAYCHUS U
€IMHUIBI PU3NIECKUX BEITMYNH, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3HUYECKYIO
BEJIMYMHY C APYTUMH BEJTMUUHAMHU, CTPOUTh I'papUKU U3YyUEHHBIX 3aBUCUMOCTEN
(UBUYECKUX BEINYHH,

XapakTepu3oBaTh CBOMCTBA Tel, (pr3nyecKue BJICHUS U MPOLIECCH, UCIIOb3YsI OCHOBHBIE
MI0JIO’KEHHUS MOJIEKYIISIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA, TPUHIIMII
CYINEpIIO3UIMHU [0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHUs 3apsia, 3aKkoH Oma
JUISl y4acTKa Lenu, 3akoH Jxoyinsd - JIeH1a, 3aK0oH COXpaHEHUsl SHEPTUH; IIPU 3TOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMChIBATh €0 MaTEMaTUYECKOE BbIPaKEHUE;
O0BSICHATH (PU3NUECKUE TPOIIECCH M CBOIMCTBA TEIl, B TOM YHCJIE U B KOHTEKCTE CUTYyaIlui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTePa: BBIABIATh IPUYMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHUE U3 | - 2 JIOTHYECKHX IIAroB ¢ OMOpoii Ha | - 2 M3y4eHHBIX CBOWCTBA
bu3nuecKux sSBICHUH, GPU3NUIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH; pelaTh pacuéTHbIE
3a/1a4M B 2 - 3 1efCTBUS, UCTIOJIb3YsI 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33]1a4M 3allMCbIBaTh KPATKOE YCIIOBUE, BBIABIITD
HEJ0CTaTOK JIAHHBIX JJISl pEeLIeHMs 33/1a4H, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMbIE
Ui €€ peleH sl, IPOBOIUTH pacu€Thl U CPABHUBATH MOJIyYEHHOE 3HaUeHHe (hrU3nIecKoi
BEJIMUMHBI C U3BECTHBIMU JIaHHBIMH;

pacrio3HaBaTh pooOJIeMbl, KOTOPbIE MOXKHO PEIINUTh MPHU MOMOIIN (PU3NYECKUX METO/IOB;
UCIIOJIb3YS OIMCAaHUE HCCIIEA0BAaHNUS, BBIIEIATH IPOBEPSIEMOE IPEIONI0KEHNE, OLIEHUBATh
IIPABWJIBHOCTD IOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSI, IENIAaTh BBIBOIBI,

IIPOBOAMTD OMBITHI 110 HAOTIOACHUIO PU3NYECKUX SBJICHUHN UM PU3NYECKUX CBOMCTB Tel
(KanmuJUIIpHbIE SBJICHHS, 3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro 00bEMa, TeMIepaTyphl;
CKOPOCTH Tpoliecca OCThIBaHUS/HArPEBaHUs IPU U3JTy4YEHUU OT I[BETa U3IIy-
Yarolei/moraomnaronieil moBepXHOCTH; CKOPOCTh UCTIAPEHUS BOJIBI OT TeMIEpaTyphl
KUJKOCTHU U TUIOIIAIN €€ MOBEPXHOCTHU; AIEKTPU3ALIUS Te U B3aUMOJIeiCTBHE
IIEKTPUYECKUX 3aps0B; B3aUMOJICHCTBUE TIOCTOSIHHBIX MArHUTOB, BU3yalu3alus Mar-
HUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB; IEUCTBUS MarHUTHOTO MOJISI HA TPOBOJAHUK C
TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATENS IIOCTOSIHHOTO TOKA):
bopMynupoBaTh MPOBEPSEMBIE MTPENIOIOKEHUSI, COOUPAaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py/10BaHUs; OMKUCHIBATh X0 ONBITa U (OPMYIUPOBATH BHIBOJIBI;

BBITOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOM BIIAXKHOCTH BO34YXa, CHJIBI
TOKa, HANPSKEHUSI C UCIIOJIB30BaHNEM aHAJIOTOBBIX TPUOOPOB U TATYUKOB (PU3MUECKUX
BEJIMYMH; CPABHUBATH PE3yJbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON
MOTPEIIHOCTH;

MIPOBOANTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PH3UYECKON BETUYHHBI OT APYTOH C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh COIPOTHUBIICHUS IPOBOJHUKA OT €TI0
JUIMHBI, IJIOLAAH MTOIEPEYHOI0 CEYEHUS U yENbHOIO COPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA; CHJIBI TOKA, MAYILIErO 4Yepe3 MPOBOAHUK, OT HANPSKEHUS Ha IPOBOIHUKE;
MCCJIEJOBAHME [TOCIIE0BATEIBLHOTO U APAJUIEIBHOIO COEAUHEHUH TPOBOAHUKOB):
IUTAHUPOBATh UCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIENYsI



NPeUI0KEHHOMY TUTaHy, (PMKCHPOBATh PE3yIbTAThI MOJyYCHHOH 3aBUCUMOCTHU B BUJIE
TaOJMI U TPaQUKOB, AETAaTh BBIBOABI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

e TPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BETUYNH (yIeIbHAas TEINIOEMKOCTb
BEIIIECTBA, CONPOTUBIIEHUE POBOAHUKA, pa00Ta U MOLTHOCTh 3JEKTPUUECKOr0 TOKA):
IUTAHUPOBATh U3MEPEHUsI, COOUPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYS HPEasIo-
KEHHOM MHCTPYKIIMH, Y BBIYUCIIATh 3HAYEHUE BEJIUUUHBL;

e coOMIOATh MpaBUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOpHBIM 000PYAOBAHHEM;
e  XapaKTepu30BaTh IPUHLUIBI AEHCTBUS HW3YYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OTIOPOi HA MX ONMUCAHUSA (B TOM YHCIIE: CUCTEMa OTOIUICHHS JOMOB, THTPOMETP, ITapoBast

TypOHHa, aMIIepMeTp, BOJIBTMETP, CUETUUK IEKTPUUECKON IHEPTUH, JIEK-
TPOOCBETUTEIbHBIE MPUOOPHI, HArPEBATEIBLHBIE IIEKTPONPUOOPHI (IIPUMEPHI),
JIEKTPUUECKUE NPEIOXPAHUTEINH; ICKTPOMArHUT, 3JEKTPOIBUraTElb IOCTOSIHHOTO TOKA),
UCTIONB3YS 3HAHHS O CBOMCTBAX (PM3MUECKUX SBJICHUN M HEOOXOAUMBIEC (PU3NUECKUE
3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M H3MEPHUTEIHHBIE IPHUOOPHI IO CXEMaM H
CXEMaTHYHBIM PUCYHKaM (3KUJAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATEINIb BHYTPEHHETO CTOPAaHUs, JIEKTPOCKOII, PEOCTAT); COCTABIISATH CXEMBI
JIEKTPUUECKUX LENel ¢ MOoCIe0BaTeIbHbIM U MapalIeIbHBIM COCIUHEHUEM JIEMEHTOB,
pasiinyasi ycJIOBHbIE 0003HAUCHHS HJIEMEHTOB 3JIEKTPHUCCKUX LIETIEH;

e IPUBOAUTH NPUMEPHI/HAXOAUTh UHPOPMALIUIO O IPUMEPAX MPAKTUUECKOr0 UCIOIb30BAHUS
(¢u3nyYEeCKUX 3HAHUM B MOBCEIHEBHOM >KU3HU ISl 0OecrieueHus: 0€3011acHOCTU IIPU
oOpalieHuu ¢ npudopamMu U TEXHUYECKHMMU YCTPOMCTBaMHU, COXPaHEHHs 3J0POBbS U
COOJIIOIEHHSI HOPM HKOJIOTUYECKOTO TIOBEICHHS B OKPY KaIOIIEH cpene;

e OCYILECTBJIATh IMOMCK HH(pOpMaLuu (U3NYECKOTO CoJepkaHus B ceTu MHTepHeT, Ha
OCHOBE MMEIOIINXCS 3HAHUHN U ITyTEM CPaBHEHHUS JONOTHUTEIBHBIX HICTOUHUKOB BBIACIISATD
UH(POPMaLINIO, KOTOpasi SABJISETCS IPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;

e  HCHOJB30BATH MPH BBHIIOJHEHUN YICOHBIX 3aIaHUI HAYYHO-TIOMYJISIPHYIO TUTEPATYpy
(bU3MUecKoro coxepkaHus, CpaBOUYHbIE MaTepHalIbl, pecypchbl ceTH MIHTepHeT; BlIaeTh
npruéMaMu KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU U3 OJHON 3HAKOBOM
CHCTEMBI B IPYT'YIO;

e CO3JaBaTh COOCTBEHHbIE MUCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHNUsI, 000011ast
MH(POPMALIHIO U3 HECKOJIBKUX UCTOUHUKOB (PU3MUECKOTO COJIEPKaHMsI, B TOM YUCIIE
MyOJIMYHO TPENICTABIISATH PE3YJIbTAThl IPOSKTHOM MIIH MCCIIeIOBATEIBCKON IS TELHOCTH;
IpY 3TOM IPaMOTHO HUCHOJIb30BATh N3yYCHHbIN MOHATUIHBIN anmnapar Kypca Gpu3mki,
COIIPOBOK/ATh BHICTYIJICHHE MIPE3CHTAIHCH;

e IIPU BBINOJHEHUH Y4EOHBIX MPOEKTOB U UCCIIEAOBAHUH (PU3MUECKUX MPOIIECCOB
pacrpenensTs 0053aHHOCTH B TPYIIIE B COOTBETCTBHUH C TIOCTABICHHBIMH 3a/Ia4aMH,
CJICZITH 32 BBIIOJIHEHUEM IIaHa JeHCTBUI M KOPPEKTHPOBATD €T0, aJIeKBAaTHO OI[CHUBATh
COOCTBEHHBII BKJIQJI B ICATEIBHOCTD TPYIIIBI; BEICTPANBATh KOMMYHHKATHBHOE
B3aMMO/IEIICTBHE, IPOSBIIASA TOTOBHOCTh pa3peniaTb KOH(QIUKTHI.

9 kJace

[IpenmerHble pe3yabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTb C(HOPMHUPOBAHHOCTb Y
oOyJaromuxcsi yMeHHi:

e HCIIOJIb30BATh MOHATHS: CUCTEMa OTCUYETA, MaTepraibHas TOUKa, TPAeKTOpus,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JBMKEHUS, nedopmanus (ynpyras, niacTudyeckas),
TPEHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KU; LIEHTP TAKECTH;
abCcoOTHO TBEPOE TEIO, LICHTP TSKECTH TBEPAOTO TENIa, pABHOBECHE; MEXaHUUECKUE
Kosie0aHus ¥ BOJIHBIL, 3BYK, HHOPA3BYK U YIbTPA3BYK; FJIE€KTPOMArHUTHbIE BOJIHBI, IIIKaJla
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TAIIbHO30PKOCTh, CIIEKTPHI HCITYCKaHHS U
norjouieHus; anbda, 6eTa 1 raMMa-u3IydeHHs], U30TOIIbI, siAepHas SJHEPTEeTUKA;



pa3ianyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE IBUKEHUE,
PABHOYCKOPEHHOE NPSAMOJIMHEHHOE IBI)KEHUE, CBOOOIHOE Na/IEHUE TEJl, pPABHOMEPHOE
JBIDKEHHUE 110 OKPY)KHOCTH, B3aUMO/JICHCTBHE TEJl, PEAKTUBHOE JBI)KEHUE, KoJleOaTeIbHOe
JIBIDKEHUE (3aTyXarolllue U BBIHYKJICHHbIE KoJeOaHus), pe30HaHC, BOJTHOBOE JABHKEHHE,
OTpa)kKeHHE 3BYKa, IPSAMOJIUHEHNHOE PACIIPOCTPAHEHHE, OTPAKEHUE U IPEJIOMIICHUE CBETA,
IIOJIHOE BHYTPEHHEE OTPa)KEHHUE CBETA, PA3JIOKEHUE OJIOro CBETa B CHEKTP U CIOKEHUE
CIIEKTPAJIbHBIX LIBETOB, JUCIIEPCUS CBETA, ECTECTBEHHAs PAJUOAKTUBHOCTh, BOSHUKHOBEHUE
JUHEWYATOro CHEeKTPa U3JIy4EHHs ) [0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTAHHOE (PH3UUECKOE SBICHHE;

pacrio3HaBaTh IPOSIBIEHUE H3YYEHHBIX (PM3NYECKUX SBJICHHUH B OKpYXKarolleM Mupe (B
TOM 4Hcie (PU3UYECKHE SBJICHUS B IPUPOAEC: IPUIMBBI M OTIUBBIL, ABIKCHHUE TUIAHET
ConHeuHOU CUCTEMBI, PEAKTUBHOE ABU)KCHUE )KUBBIX OPIaHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMU, 3€MJICTPSICEHUE, CEICMUYECKUE BOJIHBI, IIyHaMU, 3X0, [[BETa TEJI, ONTUYECKUE
SBJICHUS B IPUPOJIE, OMOJIOTHYECKOE JIeiiCTBHE BUAUMOTO, YIbTPa(pUOIETOBOIO U PEHT-
TE€HOBCKOI'O M3JIy4E€HUH; €CTECTBEHHBIN paJlO0aKTUBHbBIN (POH, KOCMUYECKHE JTyUH,
paZliOaKTUBHOE U3JIyY€HHUE IPUPOIHBIX MUHEPAJTIOB; IEHCTBUE PAJUOAKTUBHBIX U31y4CHHUN
Ha OpPraHu3M YeJ0BeKa), IPU TOM NEPEBOJUTH MPAKTUUYECKYIO 33/1a4y B yUeOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKY (PU3MUECKUX SBICHUH;

OIMCHIBATh U3yYCHHBIE CBOMCTBA TEJ U (PU3UUYECKHE SBJICHUS, HCIIONb3YS (PU3UIECKUE
BEJIMYMHBI (CPEHSSI U MTHOBEHHAsl CKOPOCTh TeJla IPH HEPABHOMEPHOM JIBUXKEHHH,
YCKOpEHHE, IEPEMEILICHHUE, ITyTh, YIIIOBAs CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIa
TSKECTH, YCKOPEHHE CBOOOJHOTO TaIeH s, BEC Tea, UMITYJIbC Tela, UMIYJIbC CUIIbI,
MexaHu4yecKas paboTa U MOIHOCTb, TOTEHIIMAJIbHAS SHEPT U TeNa, MOJHATOrO HaJl
IIOBEPXHOCTBIO 36MJIU, IIOTEHIUAJIbHASL SHEPTHUS CKATOU MPYKUHBI, KHHETUYECKasi SJHEPIUs,
NOJTHAst MEXaHUYeCKast JHEPT s, IEPHOJ U YaCTOTa KoJIeOaH i, JJIMHA BOJHBI, TPOMKOCTh
3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTeNb MPEIOMIICHUS CPEbl); TPH OMUCAHUH
IPABUJIBHO TPAKTOBATh PU3NYECKUII CMBICI HCIIOJIb3YEMBIX BEIMYMH, 0003HAUYEHUS U
€IMHULBI PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOILME TAHHYIO (PU3NUECKYIO
BEJIMYMHY C JPYTMMH BETMYMHAMHU, CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN
(U3NYECKUX BEJTUYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3HUECKUE SBJICHUS U MPOLIECCHI, UCIOB3YS 3aKOH
COXpaHEHHUs DHEPIUH, 3aKOH BCEMUPHOT'O TATOTEHHUS, IIPUHLIUII CYIEPIIO3ULUU CHUII,
IIPUHIUIT OTHOCUTEIBLHOCTH 1 anuies, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa,
3aKOHBI OTPaKEHUS U IPEIOMIICHHS CBETA, 3aKOHBI COXPAaHEHUs 3aps10BOr0 U MacCOBOTO
YHCeJl IPU AJEPHBIX PEaKUsiX; IPU 3TOM J1aBaTh CIOBECHYIO (OPMYIHNPOBKY 3aKOHA U
3aIUCHIBATh €0 MaTEMAaTHUYECKOE BBIPAKECHHUE;

00BACHATH (PU3UYECKUE MPOIIECCH M CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYallUi
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIIATH IPUYMHHO-CIICACTBEHHBIE CBSA3H,
CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKHX IIaroB ¢ OMOPOoi Ha 2—3 U3yUEHHBIX CBOMCTBA
bu3nUecKuX SBICHUH, GPU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIE 3a7auu (ONUparoIMecs Ha CUCTEMY U3 2— 3 ypaBHEHUIN), HCIIONb3YS
3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE (PU3UUECKUE BETUUYMHBL: HA OCHOBE aHAJIM3a YCIOBHS
3aJ]a4uM 3alKiChIBaTh KPaTKOE yCIOBHE, BBISBIATH HEIOCTAIOIINE WIIH N30bITOYHBIE JAHHBIE,
BbIOMpATh 3aKOHBI U HOPMYJIIbI, HEOOXOUMBIE I PEIlIeHNUs, IPOBOAUTH PACUETHI U
OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAUYCHHS (PU3NYECKON BETMUHUHBL;
pacro3HaBaTh Mpo0IeMbl, KOTOPbIE MOYKHO PEIIUThH P MOMOUIN (PU3UIECKHX METOJIOB;
UCIIOJIb3Ysl ONMCAHUE UCCIIEIOBAHNUS, BBIIEIATH IIPOBEPSEMOE IIPEATIONOKEHHUE, OLIEHUBATD
IIPABWJIBHOCTB NOPsIIKA IPOBEIEHUS UCCIICJOBAHMNS, JEJIaTh BBIBOIbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTBITOB;

IPOBOJUTH ONBITHI M0 HAOIIOIEHHUIO (PU3MUECKUX SBIECHUN WU (PU3HMUECKUX CBOWCTB TEI
(u3yueHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHMsI SHEPTUHU; 3aBUCUMOCTb I1€pHo/ia
KOJIEOAHUH MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKHUHBI U
HE3aBUCHMOCTb OT aMIUTUTYAbI MAJIbIX KOJIeOaHMIi; MPSIMOIIN -

HEHOEe paclIpoCTpaHEHHE CBeTa, pa3joXkeHue Oeyoro cpera



B CIIEKTP; M3YyY€HHE CBOWCTB M300pa)XCHHs B IUIOCKOM 3€pKalie U CBOMCTB
M300pakeHHS TIPeIMeTa B COOMPAIOIIIEH JIMH3E; HAOII0ACHUE CTUIONTHBIX U JIMHEHYaThIX
CIIEKTPOB M3IIYUEHUSs): CAMOCTOSITEILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO Habopa 000-
PYJIOBaHMS; OMUCHIBATH XO/JI OTBITA U €r0 Pe3yIbTaThl, (POPMYITUPOBATH BHIBOJIBI;
IPOBOJUTH MTPH HEOOXOAUMOCTHU CEPHIO MPSMBIX U3MEPEHUH, ONpeAeTsis cpeiHee 3HAYCHHE
H3MEpsIeMON BeIMUMHBI (POKYCHOE pacCTOSTHUE COOMparolel JIMH3bI); 000CHOBHIBATH
BEIOOD cItoco0a U3MEPEHUS/ U3MEPUTETHHOTO TPHOOpa;

MIPOBOAMTD UCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3NYECKHX BEIHUYMH C HUCIIOIb30BAHUEM
OPSAMBIX U3MEPEHHH (3aBUCMOCTD ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBIDKEHHH 0e3
HAYaJIbHOM CKOPOCTH; NIEproia KojaeOaHnit MaTeMaTUYECKOTr0 MasTHUKA OT JIJTMHBI HUTH;
3aBUCUMOCTH YIJla OTPaKEHMsI CBETA OT yIJla MMaJeHus U yIia NpeIoMIIEHHs OT yriia
NaJieHus): IUIAaHUPOBATh UCCIIEI0BAaHUE, CAMOCTOSATEILHO COOUPATh YCTAHOBKY,
(buKCUpOBaTh Pe3yIbTAThl HOTYYEHHONW 3aBUCUMOCTH (PU3MUECKUX BEIUYHH B BUE TaOIHII
U TpaduKOB, JeTaTh BHIBOABI IO Pe3yabTaTaM UCCIEI0BaHUS;

IIPOBOJIUTH KOCBEHHBIE N3MEPEHHUST (PU3NIECKUX BEITMUNH (CPEIHSSI CKOPOCTh M YCKOPEHUE
Teja MpU paBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE CBOOOIHOTO MaJCHHUs, KECTKOCTD
NPYKUHBL, KOOQOUIIUEHT TpPeHHsS CKOJBKEHHs, MEXaHW4decKas padoTa U MOUIHOCTD,
4acToTa U NMepHoJ] KoJeOaHui MaTEMaTHUECKOT0 U MPY>KUHHOTO MasTHUKOB, ONITHUYECKast
CHJIa cCOOMparoIei JIMH3bI, PAAHOAKTUBHBINA ()OH): MIIAHUPOBATH H3MEPEHHUS; COOUPATH
9KCIIEPUMEHTAIFHYIO YCTAHOBKY U BBIMOIHITH U3MEPEHUS, CIIETys IPEAT0KEHHOM
WHCTPYKILNH; BRIYUCIIATH 3HAYCHUE BEIIMYMHBI U aHATU3UPOBATH MOJTyYCHHBIE PE3YIbTATHI C
Y4ETOM 3aJaHHOM NOTPELIHOCTH U3MEPEHUM;

coOIIOIaTh MpaBHJIa TEXHUKH OE30MTaCHOCTH MU paboTe ¢ 1ab0paTOPHBIM 000PYIOBAaHHUEM;
pa3ianyaTh OCHOBHBIE MIPU3HAKU M3YYEHHBIX (DU3MUECKUX MOJIENICH: MaTepraibHas TOUKa,
a0COIIOTHO TBEP/IOE TEJI0, TOUECUHBIN UCTOYHMK CBETA, JIy4, TOHKAs JIMH3Aa, [IJIaHETapHas
MO/IENIb aTOMa, HYKJIOHHAs: MOJIeNIb aTOMHOTO $/1pa;

XapaKTepU30BaTh MPUHIUIIBI ICHCTBUS W3YYEHHBIX MPHOOPOB U TEXHHMUYECKUX YCTPOMCTB C
OTIOPOi Ha X ONMHUCAHUsA (B TOM YMCIIE: CIIUAOMETP, JaTUUKHU TOJT0XKEHUS, PACCTOSIHUS U
YCKOpEHUS, paKkeTa, 3X0JIOT, OUKH, IEPUCKOII, (hoToannapar, ONTHYECKUE CBETOBO/IBL,
CIEKTPOCKOI, T03UMETp, Kamepa BuiibcoHa), HCIONb3yst 3HAHUS O CBOWCTBAX (PU3NYECKUX
SBJIEHUN 1 HEOOXO0IMMbIe (PU3NYECKIE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMBbI M CXeMAaTHYHbIE PUCYHKH H3YUYE€HHBIX TEXHHUUECKUX YCTPOMCTB,
WU3MEPUTENBHBIX PUOOPOB U TEXHOJOTHUECKUX MPOIECCOB MPH PEIICHUH yI4eOHO--
NPAaKTUYECKUX 3a/1a4; ONTUYECKHE CXEMBI 11l IOCTPOCHUS N300paKEHUH B TNIOCKOM
3epKajie ¥ coOMparouieil JuH3e;

IPUBOIUTH MPUMEPBI/HAXOAUTh HH(POPMAIIUIO O TpUMepax MPAKTUYECKOTO UCTIONb30BaHUS
(bU3UYEeCKUX 3HAHU B MIOBCETHEBHOMN KU3HHU JIJIs1 0OecTieueHrs 0€30MMacHOCTH TIPH
oOpalieHuu ¢ mpudopamMu U TEXHUYECKHMMH YCTPOMCTBaMHU, COXPAaHEHHs 3J0POBbS U
COOIOICHHSI HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKPYKaIOILEel cpene;

OCYILECTBIIATH MOUCK MH(popMaIuu (pusnyeckoro cojepkanus B cetu MHTEpHeT,
CaMOCTOSITENIbHO (POPMYJIUPYS TOUCKOBBIH 3aIIPOC, HAXOIUTh MYTH ONpeAETICHUS
JIOCTOBEPHOCTH MOJy4EHHOM HH(pOpMAIMK HAa OCHOBE UMEIOLIUXCS 3HAHUN U TOTIOJTHUTEIh-
HBIX HCTOYHHKOB;

WCTIOJIF30BAaTh TPH BBHITIOJTHEHUH YI€OHBIX 33JaHUH HAYYHO-TIONYJSIPHYIO JTUTEPATYPY
(GU3MUecKoro coiepkaHus, CpaBOUYHbIe MaTepHalibl, peCypchl ceTu MIHTepHeT; BiajeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(POpMALMK U3 OHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE MH(OpMaIUU U3
HECKOJIbKUX UCTOYHUKOB (PH3UUECKOTO COJICPKAHUS, TyOIIMYHO MPEICTABIATH PE3YJIbTAThI
MPOEKTHOM WM MCCIEA0BATENbCKON NeSTEIbHOCTH; IPU 3TOM TPaMOTHO HCIIOJIb30BaTh
U3yYCHHBIN MOHATUHHBIN anmapar u3y4yaeMoro pasjena GU3uKd U COIPOBOXKIATh
BBICTYIUICHHE IIPE3EHTALMEN ¢ YYETOM OCOOCHHOCTEH ayAUTOPUH CBEPCTHUKOB.
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