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HHOACHUTEJIBHASA 3AIIUCKA

IIporpamMma 1o ¢u3nke Ha ypoOBHE OCHOBHOIO 00IIero oOpa3oBaHHS COCTAaBIIEHA HAa OCHOBE ITOJIOKEHUH H
TpeOoBaHMII K pe3yJabTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOH 0OOpa30BaTelNbHON MpPOTPaMMEL,
npencraBieHHBIX B @I'OC 00O, a Takxe ¢ ya€ToM (deaepanpHOi pabodeii mporpaMMbl BociuTaHus 1 KoHnentwm
nperoAaBanus yueOHoro npeamera «DPuznkay.

CopepkaHre TpOrpaMMbl MO (HM3WKe HAmpaBlieHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOH TPaMOTHOCTH
0o0yJaromMxcss W OpPraHM3alHi0 HW3y4deHHS (U3UKKA Ha AESITeTbHOCTHOW OCHOBe. B mporpamme mo ¢usmke
YUHATHIBAIOTCSI BO3MOXKHOCTH y4deOHOro mpenMera B peanusanuu TpeboBannit ®I'OC OO0 x miaHHpyEeMBbIM
JUYHOCTHBIM U METaIlPEeIMETHBIM pe3ysbTaTaM OOyUYEeHHs, a TAaK)Ke MEXIPEAMETHBIE CBA3H €CTeCTBEHHOHAYUHBIX
y4eOHBIX MPEAMETOB Ha yPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHusl.

[Iporpamma 1o (M3HMKE YCTaHABIMBAaeT paclpeiesieHne y4eOHOro maTrepuana mo rogam oOydeHus (1o
KJlaccaMm), Tpeiaraer MPUMEPHYI0 IOCIeN0BATeIbHOCTh HM3YYEHHsS] TEM, OCHOBAaHHYI0 Ha JIOTHKE DPa3BUTHA
MPEIMETHOTO COJIEPXKAHUS U yUETE BO3PACTHBIX 0COOCHHOCTEH 00yJaroIIXCsl.

[Iporpamma 1o (husuke pazpaboTaHa ¢ ENbI0 OKa3aHUS METOINYECKON MTOMOIIX YIUTEI0 B CO3JaHNH pabodeit
MPOTPaMMBI IO y4eOHOMY TIPEAMETY.

dusnka sgBiIsICTCS CI/ICTCMOO6paSYIOHlI/IM 11 €CTCCTBCHHOHAYYHBIX y‘IC6HI)IX nmpeaAMETOB, IIOCKOJIBKY
(pM3UYECKUE 3aKOHBI JIGKAT B OCHOBE NPOIICCCOB M SABJICHMI, M3y4aeMbIX XMUMHEH, OUOJIOTHEH, acCTPOHOMHUEH U
(u3nyeckoii reorpadueii, BHOCUT BKJIaJ B €CTCCTBEHHOHAYYHYIO KapTHHY MHpPa, IPEIOCTaBIIsIeT Hanboiee SCHbIC
00pa3iibl MPUMEHEHHUS HAYYHOTO METO/Ia TTO3HAHUS, TO €CTh CII0co0a MOIydeHHs JOCTOBEPHBIX 3HAHUHI O MUpE.

Onna w3 THaBHBIX 337a4 (U3MYECKOro OO0pa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUS COCTOUT B
(hOpMHPOBaHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU U MHTEPECa K HAyKe Y 00YyJaroIIuXCsl.

N3ydenne ¢usvkun Ha 0a30BOM YypPOBHE MPEAINONAracT OBJAJICHUE CICAYIONIMMH KOMIICTCHTHOCTSIMH,
XapaKTCpU3yrouuMn €CTECTBECHHOHAYUYHYIO I'PaMOTHOCTb!:

® HAYYHOOOBSACHSThSIBIICHHUS;

® OIICHMBAThH ¥ IOHMMATh 0COOCHHOCTH HAYYHOT'O UCCIICIOBAHUS;

® UHTCPIPETUPOBATE JaHHBIC U MCIIOJIB30BATh HAYUYHBIC NOKAa3aTCJIILCTBA AJId MOJYUYCHHA BHIBOIOB.

Ienu n3ydenus GpuU3MKKU HA YPOBHE OCHOBHOIO 00IIIEr0 00pa3oBaHus onpe/ieseHbl B KoHIenmuy npernoiaBanus
yueOHoro mpeamera «®dwu3uka» B o0Opa3oBaTeibHBIX OpraHuzaiusx Poccuiickoii dDegepaiuu, peanu3yroIIux
OCHOBHBIE ~ 00IIe00pa30BaTeNbHBIE TMPOTPaMMBI, yTBepXkAEHHOW pemieHneM Komnmernn MuHucTepcTBa
npocsenienns Poccuiickoit @eaeparun (mpotokon ot 3 nexadps 2019 r. Ne [1K4BH).

Henuusyvyennsipuznku:

® IpUOOpPETEHHE MHTEpPECa U CTPEMIICHHS OOydYalolUUMXCsd K HAaydHOMY H3YYEHHUIO MPUPOIbI, Pa3BUTHE HX
HUHTCIIUICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCT€ﬁ;

® Pa3BUTHE MPEJACTABICHUN 0 HAYYHOM METO/IE TTO3HAHUS U (POPMHUPOBAHHE HCCIIEI0BATEIBLCKOTO OTHOIIEHHUS K
OKPYKaIOILIUM SIBJIEHUSAM;

e hopMUpOBaHHWE HAYYHOI'O MHPOBO33PEHHUS KaK pe3yiabTara W3y4YeHUs OCHOB CTPOEHUS MaTepuu |
(hyHIIaMEHTAITLHBIX 3aKOHOB (DPU3UKH;

e GopMHpOBaHKE TPEACTABICHUA O poiyv (DU3MKU JJsl Pa3BUTHS APYTMX E€CTECTBEHHBIX HAYK, TEXHUKH U
TCXHOJIOTHiA;

® pa3BUTHE MPEACTABICHUI O BO3MOXXHBIX chepax Oyayiieil mpodecCHOHAIbHON IeATEIbHOCTH, CBSI3aHHOH ¢
(hM3HUKOH, MOATOTOBKA K AalbHEHIIIEMy 00Y4IEeHHIO B ’TOM HalpaBJICHUU.

JlocTimkeHne 3THX TIeliel MPOorpaMMel 1o (GU3UKE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus 00ecTieYnBaeTCsI
pelIeHneM CIeAyIoNnX 3a1a4:

® IpUOOPETCHUE 3HAHWK O JUCKPETHOM CTPOCHHU BEIECTBA, O MEXAHUYECKUX, TCIUIOBBIX, JCKTPHUYCCKUX,
MarHUTHBIX ¥ KBAaHTOBBIX SIBICHUSX;

® IpUOOPETCHHE YMCHHMI ONMHUCHIBATH U OOBSACHATH (PU3MUECKHE SIBJICHUS C WCHOIb30BAHHEM ITOJYYCHHBIX
3HAHUI;



® OCBOCHHE METOJIOB PCIICHUS MPOCTCUIINX Pacu€THBIX 3a7ad C MCIOJNB30BaHUEM (DU3MUYECKUX MOJICIEH,
TBOPYECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE yMCHHI HAOMIONATh TPUPOJHBIC SIBICHHS ¥ BBIMONHATH OIBITHL, JIAOOPATOPHBIE PAOOTHI U
AKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS C HCIIOJIb30BAHUEM H3MEPUTEIILHBIX IPUOOPOB;

e ocBOcHHE TIpUEMOB paboTel ¢ wuHpOpMaIuel (U3MIESCKOTO COACpKAHUSA, BKIIOYas HHPOPMAIHUIO O
COBPEMEHHBIX JOCTHXCHUAX (DU3UKH, aHATTN3 U KPUTUIECKOE OLICHUBaHNE HH(POPMAIINH;

® 3HAKOMCTBO €O cdepaMu TPOGECCHOHAIBHON JEATEITLHOCTH, CBSI3aHHBIMU C (DU3MKOW, M COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JOCTHXCHUAX (DU3UICCKON HAYKH.

Ha n3yuenne ¢usuku (6a30BBIH ypPOBEHB) Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus OTBOANUTCS 238 4acoB: B
7 xmacce — 68 gacoB (2 gaca B Hezlelmo), B 8 kitacce — 68 gacoB (2 9aca B Hemeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO0 ).

[Ipeanaraemelii B mporpamme 1o (GU3MKe NepedeHb J1adopaTOPHBIX PadOT U OMBITOB HOCHT PEKOMEHIATEIbHbIH
XapaxkTep, yYuTedb JellaeT BBIOOP MPOBEACHUs Ja0OpaTOpHBIX PabOT M OMBITOB C yYETOM WHAWBUAYAIbHBIX
ocoOeHHOCTEH O00y4aroImuXcs, CIHCKAa OSKCIEPUMEHTANBHBIX 3a/aHHi, IpeUlaraéMblX B PaMKaX OCHOBHOTO
rOCYJapCTBEHHOI'O 3K3aMeHa 10 (H3HKe.

COJAEP/)KAHUE OBYYEHMUSA
7 KJIACC

Paznen 1. ®u3nka u eé posib B NO3HAHMHU OKPY’KAIOIIEro MUpa.

®usuka — Hayka o0 mnpupofe. SBneHuss npuponsl. Duznyeckue SABICHHUS: MEXaHHYeCKHe, TEeIUIOBBIE,
3NEKTPUYECKHEe, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckre BeNUYHMHbBL. M3Mmepenue ¢usznyeckux BenuunH. Dusndeckue npuOopsl. [lorpenrHocTs W3MepeHuH.
Me:xryHapoiHas cucTeMa eIuHHII.

Kak ¢usnka u apyrue ecTecTBEHHbIE HAyKHM H3Y4aloT TpUpoxy. EcTecTBeHHOHAy4HBIH METOJ TO3HAHWS:
HaOJro/IeHNe, TMOCTAHOBKA HAYYHOT'O BOMPOCA, BBIABIDKEHHE THIIOTE3, DKCIEPHMEHT IO TPOBEPKE THUIOTE3,
o0bsicHeHHe HalogaeMoro siBieHus. OnrcaHuepu3nIeCKUXIBICHHIA C TOMOIILIOMO/IEIEH.

Hemoncmpayuu.

1. MexaHunueckue, TeIIOBbIe, AIEKTPUUECKHEe, MAaTHUTHbIE, CBETOBBIE SIBICHUSI.

2. ®wusmndeckue IprOOPHI U MPOLIEAYPa MPSMBIX H3MEPEHU aHAIOTOBBIM U ITU(PPOBBIM ITPHOOPOM.

Jlabopamopnviepadbomut u onvimol.

Omnpenenenue LEHBI SJICHUS Kbl K3MEPUTEIBHOTO pubopa.

N3mepennepaccTossHUi.

N3mepenne 00bEMa KUIKOCTH U TBEPIOIO Teja.

Onpenenennepa3MepOBMaIIBIXTET.

N3mepenue TeMnepaTypsl PU HOMOIIH KUIKOCTHOTO TEPMOMETPA U JaTYUKA TEMIIEPATyPHI.

6. IIpoBenenue ncciaenoBaHus MO POBEPKE MMIIOTE3BL: TATbHOCTh MOJETA MAPHKA, MYIIEHHOTO TOPU30HTAIBHO,
TeM OoJibllie, YeM OOJIbIIe BBICOTA ITyCKa.

Paspes 2. [lepBonavyanbHbIe CBeIecHUS 0 CTPOEHHH BelllecTBa.

CrpoeHue BemiecTBa: aTOMBl M MOJIEKYJIBI, MX pa3Mepbl. ONbITHI, JOKa3bIBAIOLINE IUCKPETHOE CTPOCHHE
BELIECTBA.

JIBmkeHne vactui] BemecTBa. CBA3b CKOPOCTH JABIDKEHHS YacTHI[ C TeMIepaTypoil. bpoyHOBckoe ABMKeHUeE,
muddysus. B3aumoeiicTBre 4acTHIl BeIEeCTBA: MPUTSHKEHUE U OTTaIKWBaHUE.

ATrperatHple COCTOSIHHS BEIIECTBA: CTPOEHHE Ta30B, JKUAKOCTEH W TBEPABIX (KPUCTAIUIMYECKUX) TeEI.
B3auMocBsA3p MeXIy CBOICTBAMHM BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHMSX M UX ATOMHOMOJIEKYJISPHBIM
ctpoeHreM. OcOOCHHOCTH arperaTHBIX COCTOSTHHMA BOJIBI.

Hemoncmpayuu.

1. HaGmronerneOpoyHOBCKOTOBHKCHUS.
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2. HaOmonenuenuddys3uu.

3. HaOmroneHue siBiIeHUH, OOBACHIIOIUXCS IPUTHKEHUEM WIKM OTTAJKUBAaHUEM YacTHUI] BELECTBA.

Jlabopamopnviepabomut u onvimol.

1. Ormenka mraMeTpa aToMa METOJIOM PSIIOB (C HCTIOIb30BaHuEeM (hoTorpadmii).

2. OmbITHI 110 HAOMIOICHUIO TETIJIOBOTO PACHIMPEHUS Ta30B.

3. OmpIThI 10 0OHAPYKEHUIO ASUCTBHS CHIT MOJIEKYJISIPHOTO MPUTSKEHHS.

Paznen 3. /IBuikeHue u B3anMojieiicTBue TeJl.

Mexanndeckoe ABUKEHUE. PaBHOMepHOe M HepaBHOMepHoe nBwxkeHHe. CkopocTb. CpenHsAs CKOpPOCTh NpHU
HEPaBHOMEPHOM JIBHKEHHUH. Pacuér myTH U BpeMEeHH JBUKECHUS.

SBnenue uHepuuH. 3aKOH MHEpLUH. B3auMoneiicTBre Tesl Kak NPUYKMHA U3MEHEHHs] CKOPOCTH IBM)KEHUS Tell.
Macca kak Mepa uHepTHOCTH Tena. IlnotHocTs BemecTBa. CBSA3b IJIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €IMHUIIE
00BbEMa BelecTBa.

Cua Kak xapakTepucTHKa B3aumozencTsus Tea. Cuiia ynpyroctu u 3akoH ['yka. VM3amepeHue cuibl ¢ IOMOIIbIO
JUHAMOMETpA. SIBIEHNE TATOTEHUS U cuila TsbkecTu. Cuila TSHKECTH Ha ApYyTux IaHerax. Bec tema. HesecomocTs.
CnoxxeHue Cuil, HallpaBJICHHBIX 0 OAHOU mpsiMoil. PaBHoaelcTByomas cuil. Cuina TpeHus. TpeHue CKOJIbXEeHUs U
TpeHue nokos. TpeHue B MpUpoae U TEXHUKE.

Jemoncmpayuu.

HabnronenneMexannuecKOroBI>KEHUATENA.
N3mepeHneckopoCTUIPSIMOINHETHOTOIBUIKECHHUS.
Hab6nronenuessBneHUSMHEPIUH.

Habtonenne n3MeHeHus: CKoOpocTH IpY B3aUMOJIEHCTBUM Tel.
CpaBHeHHE Macc 110 B3aUMOJICHCTBHIO TeTl.

CnoxxeHue CuJjl, HapaBJICHHBIX IO OJHOU MPsAMOI.

Jlabopamopnviepadbomut u onvimol.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOIO JABWKEHMS (IIApUKa B IKHIKOCTH, MOJAEIH BIEKTPHYECKOIO
aBTOMOOMJIS M TakK Jajiee).

2. Omnpenenenue cpefHei CKOPOCTH CKOMBKEHNUA OpycKa UITH IIapHUKa [0 HAKJIOHHOM MIIOCKOCTH.

3. OmnpeneneHnerioTHOCTUTBEPAOTOTENA.

4. OnbITHI, JEMOHCTPHPYIOIIHNE 3aBUCUMOCTE pacTshKeHUs (IeopMaiin) Npy>KHHBI OT TPUIIOKEHHOHN CHUIIBI.

5. OmbIThl, NEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI TPEHHS CKOJBKEHHs OT Beca Tejla W Xapakrepa
COIPHKACAIOIINXCS TOBEPXHOCTEH.

Pazpnen 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIIEHHUST W YBEJIWYEHUS NaBiieHus. JlaBieHue rasa. 3aBUCHMOCTH JABJICHHUS ra3a OT
o0béMa, TemrepaTypbl. llepenaua naBieHHss TBEPABIMHM TeJIaMH, XHIAKOCTIMH M Ta3aMu. 3akoH Ilackais.
[THeBMaTHUecKue MalIMHBL. 3aBUCHUMOCTH JaBJICHHS XHIKOCTH OT TiyOuHbL. ['mMapocraTnyeckuid mapaiokxc.
Coobmaromuecs cocyasl. [ mapaBnnyeckne MEXaHU3MBI.

Atmocdepa 3emnn u atmoceproe nasnenue. [IpuunHel cyniecTBoBaHUS BO3LyIIHON 000mouku 3emin. OnbIT
Toppuuennu. M3mepenne aTMocdepHOro AaBieHHS. 3aBUCUMOCTb aTMOC(EPHOro JAaBJIEHUS OT BBICOTHI HaJ
ypoBHeM Mops. [Ipubops! s n3mMepenus: arMocepHOro AaBJICHUSI.

JlelicTBHE >KMAKOCTH W ra3a Ha MOTPYyKEHHOE B HMX Teslo. BwlTamkuBaromas (apxuMenoBa) cHiia. 3aKOH
Apxumena. [InaBanueren.BozgyxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JIaBJICHHS ra3a OT TEMIIEPATyPhI.

oukwnE

ITepenada naBiaeHUS )KUIKOCTHIO M TA30M.
Coo01maromuecscocyib.
I'unpasnugeckuiinpecc.
[IposiBneHuneneficTBUIATMOCHEPHOT OTaBIICHYSL.
3aBUCHMOCTH BBITAIKHBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH Teja U TUIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BHITECHEHHOM KUJIKOCTH.
8. YcrnoBue IaBaHus TEJ: TJIABAaHUE WU MOTPY)KEHUE TET B 3aBUCHMOCTH OT COOTHOIIICHUS TJIOTHOCTEH Tena u
KHUJIKOCTH.

NouhswNe



Jlabopamopnviepabomut u onvimol.

1. HMccnemnoBaHre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHON B )KUIKOCTD YaCTH TeJa.

2. OrmpenerieHre BRITAIKUBAIONIEH CHITBI, IEHCTBYIOMIEH Ha TEIIO, IMOTPYKEHHOE B KUIKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIEH CUIIBI, IEUCTBYIOLIEH Ha TEJIO B )KUIKOCTH, OT MAaCChI TEJA.

4. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIONICH CUIIBI, NEUCTBYIONIEH Ha TEIO B >KUIKOCTH, OT
00bEMa MOTPYKEHHON B KUIKOCTD YaCTH TeJla U OT TJIOTHOCTH KHUKOCTH.

5. KonctpynpoBaHue apeomMeTpa Wiu KOHCTPYHUPOBAHUE JIOJKH U OIpeieNieHne €€ rpy30MoAbEMHOCTH.

Pasnesn 5. Pabota u MomxHOCTB. JDHeprus.

Mexanunueckas padota. MOIIHOCTE.

[IpocTeie MexaHM3MBI: phIYar, OJIOK, HAKJIOHHAS IUTOCKOCTh. [IpaBmimo paBHOBecust perdara. lIpumenenue
MpaBwJia PaBHOBECHS pbIdara K ONoky. «3omoroe mpaBumio» mexaHuku. KIIJ[ mpocteix mexanmzmos. [Ipocteie
MEXaHHU3MBI B OBITY M TEXHHKE.

Mexanudeckas sHeprus. Kunetuueckas v nmoTeHIanbHas sHeprus. [IpeBpalieHue oJHOTO BUa MEXaHUYECKOU
SHEPruy B ApYroi. 3aKOHCOXPAHCHUSIPHEPT U B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepbITPOCTEIXMEXaHU3MOB.

Jlabopamopnviepadbomut u onvimol.

1. Ompenenenue pabOTHI CHIIBI TPEHUS PU PABHOMEPHOM JBM)KCHHU TeJla 110 TOPU30HTAITEHOW MTOBEPXHOCTH.

2. HccnenoBanueycinoBuiipaBHOBECUSpbIYAra.

3. Uzmepenue KII/] HakI0HHORIUIOCKOCTH.

4. H3ydeHHe 3aKOHA COXPAHEHUS MEXAHUYECKON SHEPIUM.

8 KIIACC

Paznesn 6. TensioBble siBJIeHUS.

OCHOBHBI€ TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU CTPOEHHs BellecTBa. Macca U pa3Mepbl aTOMOB
1 MoJieKyJl. OTBITHI, TOATBEP>KIAIOITHNE OCHOBHEIE TIOJIOKEHUS MOJICKYIAPHOKUHETHIECKON TEOPHH.

Mogenu TBEPAOTO, KUIKOTO M ra3000pa3HOro COCTOSHMN BemiecTBa. Kpucrammmaeckue u amopdHbIe Tena.
OOBsicHEeHHE CBOWCTB Ta3oB, JKUIKOCTEH W TBEPIBIX TEJ HAa OCHOBE IMOJOXKEHWUH MOIEKYISPHO-KHHETUYECKOM
Teopun. CMaurMBaHue U KaWUIApHBIE sIBIEHUS. TerioBoe paciiupeHre u cxaThe.

Temmepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBIDKCHHS YaCTUIl. BHYTpEeHHSST SHEpTHsl.
Crioco6sl M3MEHEeHMsI BHYTPEHHEW SHEpruu: TEIUlonepeaada U coBeplueHue paboTsl. Buapl Teronepemauu:
TEIUIONPOBOIHOCTD, KOHBEKITHUS, U3TyUeHHE.

KomnuuecTBO TEruoThl. Y ienbHas TEIUIOEMKOCTD BelllecTBa. TerI000MEeH U TEIIOBOE PaBHOBECHE. Y paBHEHHE
TerioBoro OanaHca. IlmaBieHne W OTBepAeBaHME KPHCTAUIMYECKHX BEIIECTB. YIENbHAs TEIUIOTa IIJIaBJICHUS.
[MapooOpa3opanue u koHjieHcalusA. Vicnapenue. Kunenue. Y aenbHas Temiora napooOpa3oBaHus. 3aBUCUMOCTb
TEeMIIEPATyPbl KUIIEHUS OT aTMOC(HEPHOI'O 1aBJICHMUS.

BnaxunocTs Bo3yxa.

OHeprus TOIUIMBA. Y IeTbHAS TEIUIOTa CTOPAHHUS.

[punnuner padoTel TemaoBbix asuraresneid KITJ terutoBoro asurarens. TemioBble IBUraTeld M 3alluTa
OKpY>Karollen cpeibl.

3aKkoH COXpaHEHUS U MPEBPAIICHIS SHEPTHH B TETUIOBBIX IIPOIIeccax.

Jemoncmpayuu.

Habnronenne6poyHOBCKOTOIBHIKEHUSL.

Habnronennenuddysun.

HaOmoienme sBieHui cMauMBaHUs U KAaNWUISPHBIX SBICHUH.
HabmonennerernioBoropacimmpeHusITe.

W3menenune naBneHus ra3a npu H3MEHEHHH 00hEMa U HAarpeBaHUH WITH OXJTAXKICHUU.
[IpaBunan3MepeHusTEMIIEPATYPHL.

BuasiTeronepenauu.

OxJ1ak IeHUESTIPUCOBEPIIICHUUPAOOTHL.

Harpesanue npu coBepiieHr# pabOTH BHSITHUMU CHJIAMH.

LNV EWNE



10.CpaBHECHHETCIIIOEMKOCTEHPA3THIHBIXBEIIECTB.
11.HabnroneHueKuIieHusl.
12.HabnroeHre TOCTOSHCTBA TEMITEPATyPhI IPH TIaBICHUH.
13.MoaeauTeIioBbIX ABUTaTEIICH.

Jlabopamopuviepabomul u onvimol.

1. OnbITH IO OOHAPYKEHHIO JCHCTBUSI CHUII MOJIEKYJISIPHOTO MTPUTSDKEHUSL.

2. OnBITHI 110 BBIPALIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM UJTH caxapa.

3. OmnbITHI 10 HAOIIOACHUIO TEIUIOBOTO PACIIMPEHHS I'a30B, KUIKOCTEH U TBEPABIX TE.

4, Omnpenenenre napIeHUs BO3AyXa B OaJIOHE IIMPHIIA.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH IABJICHMS BO3AyXa OT €ro o0béMa M HarpeBaHUs WU
OXJIaXKACHHUS.

6. [IpoBepka TrHUMOTE3bl JUHEWHOW 3aBUCHUMOCTU JJIMHBI CTOJOMKA >KUAKOCTH B TEPMOMETPHUYECKOMN
TpyOKe OT TeMIlepaTyphbl.

7. HaGnronenne wu3MeHeHHsI BHYTpEHHEH SHEprMM Telna B pe3ylibTaTe TeIulonepeiadn W padoThI
BHEITHUX CHIL.

8. HccnenoBanne sSBIeHAS TEMIOOOMEHA TP CMEIIMBAHUHU XOJIOAHOMN U TOPSTUEit BOJIBI.

9. OmnpeneneHue KOMMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOW TMpPH TEIUNIOOOMEHE C HarpeThiM
METAIIINYECKAM IIIIHHAPOM.

10. OrnpeaeneHneyaeaIbHONTEINIOEMKOCTUBELECTRA.

11. UccnenosanuenpoliieccancrnapeHus.

12. OrnpeaeneHne0THOCUTETFHOMBIAXKHOCTUBO3 Ty XA,

13. Omnpenenenue yAeabHON TEIUIOTHI IIABJICHUS JIbJIA.

Paszpen 7. dnekTpuyeckre 1 MarHUTHbIE SIBJICHUS.

Onextpu3anus Tena. [[Ba pona 3IeKTpHUYECKUX 3apsoB. B3amMopelcTBre 3apsokeHHBIX Tell. 3akoH Kymona
(3aBHCHMOCTb CHJIBI B3aUMOJCHCTBUS 3apsSHKEHHBIX TEJl OT BEJIMUYMHBI 3apsiIOB U PACCTOSIHHS MEXKAY TEIaMu).

Onextpruyeckoe moie. HanpskEHHOCTh ayieKTpuYeckoro mosid. IIpuHIMN Cynepno3niuy 3MeKTPUYECKUX
rosielt (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn anekTpudecknx 3apsioB. DIEMEHTApHbIN AIeKTpudeckuil 3apsn. Ctpoenue atoma. [IpoBogHuKN 1
JTUBIIEKTPUKHU. 3aKOH COXPAaHEHUs 2JEKTPHUYECKOTO 3apsiia.

ONEeKTpUYECKUIl TOK. YCIOBHS CYIIECTBOBAaHHUS JJIEKTPUYECKOTO TOKAa. VICTOUHMKHM IMOCTOSHHOIO TOKA.
JleWcTBUS 3IEKTPUYECKOr0 TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJEKTPUYECKUIl TOK B KHIKOCTIX H
rasax.

Onextpuyeckas nenb. Cuia Toka. JNeKTpudeckoe HanpskeHue. CoNpoTHUBIEHHE NMPOBOJHHKA. Y AEIBHOE
COINIPOTUBJIEHHE BellecTBa. 3akoH OMa i ydacTka nend. [lociepgoBaTenbHOE M NapauieNbHOE COSTUHEHHE
MIPOBO/IHUKOB.

PaboTta 1 MomHOCTH 3neKTpUUecKoro Toka. 3akoH Jlxoyns—JleHna. DinekTpuueckue LEenu W MOTpeOuTenu
3NEeKTpUIecKoi sHepruu B ObITy. KopoTkoe 3ambikaHme.

[TocTtossHHBIE MarHUTHI. B3anMoieficTBIE TOCTOSIHHBIX MarHUTOB. MaruuTHoe nojie. MarHuTHoe mosie 3emMin
W ero 3Ha4yeHue s Ku3HU Ha 3emute. OmpiT Opcrena. MarHuTHOE Toie 3JeKTpudecKoro Toka. [Ipumenenue
JNIEKTPOMAarHUTOB B TeXHHKe. JleficTBHe MarHUTHOTO TMOJsSI Ha TMPOBOAHUK C TOKOM. OIJEKTPOJBUTATENb
MOCTOSIHHOT'O TOKa. VICIoNIb30BaHUE IJIEKTPOIBUTATENIEN B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omerter @apanes. SBnenue 3mekTpoMarHuTHON wHIyKIWU. [IpaBmmo Jlenma. Dnextporeneparop. CrocoOb
MOJTy4eHUS 3JIEKTPUIECKON PHEPTHH. DIEKTPOCTAHIINN Ha BO30OHOBIIIEMBIX UICTOYHUKAX SHEPTUH.
Hemoncmpayuu.

ONeKTPU3AIHSITE].

JIBa pona 3JIEKTPUYECKUX 3apAT0B U B3aUMOJICHCTBUE 3aPSKCHHBIX TEIL
Y CTpoicTBO U IEHCTBUEIIEKTPOCKOTIA.

OnexTpocTaTndecKassuHTyKIIHsL.
3aKOHCOXPaHEHHUARIEKTPUIECKUX3aPsI0B.

IIpoBOIHHKY U AMDIEKTPUKH.

MozenupoBaHHue CHIIOBBIX JIMHUM 3IEKTPUYIECKOTO TOJIS.

NouhswNe



8. VCTOYHMKHIIOCTOSIHHOIOTOKA.

9. JlelCTBUAIEKTPUUECKOIOTOKA.

10.27eKTPUICCKUNUTOK B KUIKOCTH.

11.T"a3oBbIiipa3zps.

12 .M3MepeHneCcunbITOKaaMIIEpMETPOM.
13.M3MepeHnesneKTpUIeCKOTOHANPSKEHUABOIBTMETPOM.

14.PeocTaT 1 Mara3uHCONPOTUBIICHU.

15.B3auMoIeiCTBUENIOCTOSIHHBIXMAarHUTOB.

16.MonenupoBaHue HEBO3MOKHOCTH pa3/IeieHUs OIOCOB MAarHUTA.

17 . MonenupoBaHHe MarHUTHBIX TOJIEH TOCTOSIHHBIX MAaTrHUTOB.

18.0mweITOpcrena.

19.MarauTHOEMOJIIETOKA. DJICKTPOMArHUT.

20./leiicTBHE MArHUTHOTO TIOJISI HAa MMPOBOJHUK C TOKOM.
21.25eKTpOABUTATEIBIIOCTOSHHOI OTOKA.

22 .UccneaoBaHUESIBICHUSDIEKTPOMArHUTHOMMH Y KLIMH.

23.0nsrTei®apayes.

24.3aBHCHMOCTD HaIPaBJIEHHS HHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro BOSHUKHOBEHHSI.
25.251eKTpOreHepaTOPIOCTOSIHHOIOTOKA.

Jlabopamopnviepadbomut u onvimol.

OMnBITH 11O HAOIIOIEHHUIO STEKTPU3AINY Tell MHIYKIIUEH U IPU COTIPUKOCHOBEHHH.
HccnenoBanue NeUCTBUA 3IEKTPUUECKOTO OISl HA POBOJHUKH U JUAIIEKTPUKH.
COopka u mpoBepka pabOThI IJICKTPUICCKON IIETIH TOCTOSHHOTO TOKA.

W3mepenne 1 peryanupoBaHue CHUIIBI TOKA.

M3MepeHue u peryinpoBaHUEHAIIPSIKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJBL TOKAa, WIYLIETO 4YEpEe3 PE3UCTOpP, OT COMNPOTHUBICHHSI PE3UCTOpAa U
HaIpsHKEHUS. Ha pEe3UCTOPE.

7. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb 3JIEKTPUUYECKOIO CONPOTHUBICHUS MNPOBOAHHUKA OT €ro JJIUHBI,
IJIOLIAIY TIONIEPEYHOr0 CEYEHUS U MaTepuara.

oukwnNE

8. TIpoBepka mpaBuiia CJI0KEHUS HANIPSDKEHUH IPU MTOCIEN0BATEIBHOM COCIMHEHNH JBYX PE3UCTOPOB.

9. TIpoBepka nmpaBuiia JUisi CUJIbI TOKA IIPU NapauIeIbHOM COESIMHEHUN PE3UCTOPOB.

10.0Omnpenenenne paboTHI AIMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3nucTop.

11.0npeneneHne MOIHOCTH 3JIEKTPHUUECKOr0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12.MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILErO Yepe3 JIAMIIOUKY, OT HAIIPsDKEHUS Ha HEl.

13.0Onpenenenne KIIJ[ HarpeBarens.

14.VccneqoBaHue MarHUTHOT'O B3aUMOJAEHCTBUS IIOCTOSHHBIX MAarHUTOB.

15./3yueHrie MarHUTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB MPH MX O0BETMHEHUH 1 Pa3JIENeHNN.

16.MccnenoBanue AEHCTBUS JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17.00bITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOAEHCTBUS KATYIIKH C TOKOM M MarHUTa OT CHUJIBI TOKA
Y HalpaBJeHUs TOKa B KaTyIIIKE.

18.M3yuenue neiicTBUs. MAarHUTHOTO TIOJISL HA TIPOBOJHUK C TOKOM.

19.KoHcTpynpoBanue 1 u3ydeHre paboTbl IEKTPOABUTATENS.

20.N3mepenne KII/L anexTpoBUraTeIbHONYCTAaHOBKHU.

21.0nBITE IO MCCIIEZIOBAHUIO SIBICHUS DJEKTPOMArHUTHOW MHIYKIIUH: HCCIIEIOBAaHWE M3MEHEHWH 3HAYCHUS U
HaIlpaBJIEHUS! UHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHUsI.

Mexanndeckoe aBmkeHue. MarepuanpHas Touka. Cuctema oTcu€ta. OTHOCHTENBHOCTh MEXaHHYECKOTO
IBIDKEHUs. PaBHOMEpHOE MpsAMONHMHEHHOE ABMXKEeHUE. HepaBHOMEpHOE MpsMONMHEHHOE ABMxKeHNe. CpemHss u
MT'HOBEHHAs! CKOPOCTD Tella IPH HEPaBHOMEPHOM JBMKEHUH.

Yckopenue. PaBHoyckopeHHOE NIpsSsMONTMHEHOE ABIKeHHE. CBoOOaHOE TTageHue. OnbITel [ anmmest.



PaBHOMEpHOE nBWKEHHE TIO OKpPYKHOCTH. llepmom m wacrtora oOpameHus. JIMHEWHAss W yriaoBas CKOPOCTH.
LenTpocTpeMUTENEHOE YCKOPEHHE.

ITepsriit 3akoH Herotona. Bropoit 3akon HetoToHa. Tpetuii 3akod HetotoHa. [IpunHiun cynepno3uiyu Cuil.

Cuna ympyroctu. 3akoH ['yka. Cuia TpeHUs: Cuiia TPEHHS CKOJBKEHHSA, CHJIa TPEHHS TOKOS, APYTHUE BUIBI
TPEHMSL.

Cuna TSKECTH W 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOpeHHEe CBOOOIHOrO majeHws. J[BrmKeHHe IUTaHeT BOKPYT
Comnnmna. [lepBast kocMHuueckasi CKOpocTb. HeBecoMOCTh U Teperpy3KH.

PaBHOBecue MaTepuansHO# TOUKH. AGCOMIOTHO TBEPAOE Temo. PaBHOBecHe TBEPIOTO Tea C 3aKPEIIEHHON OChIO
BpaieHusi. MomeHT cuibl. LIeHTp TshKecTH.

Nmnynse Tena. U3menenne uMirynbca. MMimynbe ciitbl. 3aKOH COXpaHEHUS HMITYJIbca. PeakTHBHOE IBIKEHUeE.
Mexanndeckasi paboTa W MomIHOCTh. PaboTa CHl TSXKECTH, yNPYrocTH, TpeHus. CBsA3b SHEPTHH W PabOTHI.
[loreHumanpHas 3HEpPTUA Tena, IMOAHATOTO HAJ TOBEPXHOCTHIO 3emiu. l[loTeHImanbHas 3HEPTHUs CHKaTOu
MpY>KUHBIL. Kunernueckas SHEPrusl. Teopema 0 KUHETUYECKOMN SHEPIuHu.
3aKOHCOXPaHECHUSIMEXaHUYECKOUAHEPT UH.

Jemoncmpayuu.

HaOmonenne MexaHn4YecKoro JBMKEHHUS Tella OTHOCHUTENBHO PA3HBIX TEJ OTCUETA.

CpaBHeHue IyTel U TPaeKTOPUM JBM)KEHUS OJTHOTO U TOTO 7K€ TeJla OTHOCUTEIHHO Pa3HbIX TeNl OTCUETA.
M3mepenne cKOpOCTH U YCKOPEHUSI IPSMOIHHEHHOTO JTBUKCHUSI.
HccnenoBannenpu3sHakoBpaBHOYCKOPEHHOT OIBUKEHUSL.

HaGmoienue qBrXeHHS TeNna 0 OKPYKHOCTH.

HaOmonenne MexaHWYeCKHX SIBICHUH, TPOUCXOASIINX B cucTeMe oTcuéTa «Tenexka» mpu e€ paBHOMEPHOM
¥ YCKOPEHHOM JIBIYKEHUH OTHOCUTEIHFHO KaOuHeTa (U3HKH.

7. 3aBUCUMOCTbH YCKOPEHHS TeJIa OT MACChI TeJa U JCHCTBYIOIICH Ha HETO CUJIBL.

ouvkwneE

8. Habmronenue paBeHCTBa CHII ITPH B3aUMOCHCTBUU TEIL.

9. U3meHeHnue Beca Tena MpU yCKOPEHHOM JIBHKEHHH.

10.Ilepenaua umnybca Npu B3aUMOACHUCTBUM TEIL.

11.IIpeoOpa3oBaHus SHEPTHH MTPH B3aMMOACHCTBUH Tell.

12.CoxpaHeHne UMITyJIbCa NIPU HEYNIPYTOM B3aUMOJACHCTBUU.

13.CoxpaHeHne UMITYJIbCca MPU aOCOTIOTHO YIIPYTOM B3aUMOICHCTBHUH.
14.Hab6mroneHrepeak THBHOT O IBYDKCHHUS.

15.CoxpaHeHne MeXaHHYECKOM SHEPTHH MPH CBOOOIHOM ITaJIEHUH.

16.CoxpaHeHne MEXaHUUYECKOW SHEPTUHU MPH IBHXKEHUU TeNa MOJ ICUCTBUEM MPY>KHUHBI.
Jlabopamopnviepadomut u onvimol.

KonctpynpoBanue TpakTa 175 pa3roHa U JajbHEUIIET0 paBHOMEPHOr'O ABMXKEHUS LIAPUKA WU TEJIEKKU.
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHS OpycKa MM IBMXKEHUS IIapHKa [0 HAKIOHHOM TIOCKOCTH.
Onpenenenne yCKOpeHHUs Tela MPH paBHOYCKOPEHHOM JBM)KEHUH 10 HAKIIOHHOW TUIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH IIyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM JIBHKEHHH 0€3 Ha4aIbHOM CKOPOCTH.

vk whRE

[IpoBepka THIIOTE3HI: €CIIN TPHU PABHOYCKOPEHHOM JBIKEHUHU 0€3 HadalbHOW CKOPOCTH ITyTH OTHOCATCS Kak
A HEYETHBIX YUCEN, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJIMHAKOBBHI.

6. VccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIbHOTO IaBJICHUSL.

7. OmnpeneneHneko3PPUIHMCHTATPESHUSICKOIBKCHHS.

8. OmpeneneHneXECTKOCTUIPYKUHBIL.

9. Omnpenenenre pabOThI CUIIbI TPSHHS ITPY PABHOMEPHOM JIBHYKECHHH TEJIa 110 TOPU30HTAIBHOMN MTOBEPXHOCTH.
10.0mpenenenne pabOTHI CHIJIBI YIPYTOCTH MPU TOIBEME Tpy3a C HCIONH30BAHWEM HEMOJBIDKHOTO |
IMOJIBMKHOT'O OJIOKOB.

11.M3y4yeHne3akoHaCOXPaHCHUSAPHEPT UH.

Pa3znen 9. Mexannueckue KoJjie0aHUsI U BOJIHBI.

KonebarensHoe nBuxkenue. OCHOBHBIE XapaKTEPUCTHKH KOJNEOAaHWH: TEpUON, 4YacTOTa, aMIUTUTYJA.
MatemMaTHu4ecKuil U Py KUHHBIH MasTHUKY. [IpeBpamnieHre sHeprun MpH KOIeOaTeIbHOM JIBH)KCHUU.



3aryxaromue KojeOaHus. BreiHykmeHHele KonebaHus. Peszomanc. Mexanmdeckue BonHBL —CBOMCTBa
MexaHn4deckux BoiH. [IpomoipHBIe W TomnepeyHsle BONHBI. JlJIMHA BONHBI U CKOPOCTH €€ pPaclpoCTpaHEHHUS.
MexaHudecKue BOJIHBI B TBEPIOM TelE, CEHCMUYECKUE BOJIHBI.

3Byk. [’ poMKocTh 3ByKa u BeIcOTa ToHA. OTpaskeHue 3ByKa. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenne konebanuii Te Mo AeCTBUEM CHITHI TSHKECTH M CHJIBI YIIPYTOCTH.

Habmonenne konebanuii rpy3a Ha HUTH U Ha TIPY>KHHE.

Habnronenue BEIHYKICHHBIX KOJIEOAHUI U pe30HAHCA.

PacnpocTpanenne npooiabHBIX U MONEPEYHBIX BOIH (Ha MOAECTIH).

Habnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHHPE30HAHC.

Jlabopamopnviepabomut u onvimol.

ouhkwnNnE

Omnpenenenue 4acTOThl ¥ IEPHOIA KOJIeOaHUH MaTeMaTHIECKOTO MasiTHUKA.

Omnpenenenue 4acTOTHl ¥ IEPUOJA KOJICOAHUH PYKUHHOTO MasiTHUKA.

HUccnenoBanre 3aBUCHMOCTH MEpro/ia KOIeOaHNH MOIBEIIEHHOTO K HUTH TPy3a OT JAJMHBI HUTH.
HccnenoBanre 3aBUCUMOCTH Mepro/ia KOIeOaHUi MPY>KMHHOTO MasiTHAKA OT MacChl Tpy3a.

[IpoBepka He3aBHCUMOCTH TIepHOa KOJIeOaHU Ipy3a, MOABEHICHHOTO K HUTH, OT MacChl Ipy3a.

OmnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH Iepuoja KoueOaHuil MpyKHMHHOTO MasTHHKAa OT MAacChl Ipy3a H
YKECTKOCTHU IIPYKHHBL.

7. H3mepeHneycKopeHusICBOOOHOTOIIaACHUSL.

Paznen 10. DiekTpoMarHuTHoe noJjie 1 3J1eKTPOMATHUTHbBIE BOJHBI.

ONeKTpoMarHuTHoe TMoyie. OJIEKTpOMarHuTHele BoOJHBL. (CBoicTBa 3JeKTpoMarHuWTHBIX BoyH. [llkana

oukwnE

AJIEKTPOMATrHUTHBIX BOJIH. MICIIOIb30BaHUE 3JIEKTPOMArHUTHBIX BOJH JIJIS COTOBOM CBSI3H.

DneKkTpoMarHuTHas mpupoaa ceera. CKopocTh cBeTa. BomHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBOMCTBadIEKTPOMArHUTHBIXBOJIH.

2. BonHoBBIECBOMCTBAacBETA.

Jlabopamopuviepabomut u onvimol.

1. V3yuyeHne CBOICTB AIEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO Tele(oHa.

Paszpnen 11. CeToBble IBJICHHS.

JIyueBass momens cera. Mcrounuku cBerta. IlpsimonuHeliHoe pacmpocTpaHeHue cBeTa. 3atMeHus CoiaHua u
JIynsl. Otpaxenue cBeta. [Inockoe 3epkano. 3aKOH OTpakEHUS CBETA.

[Ipemomnenue cBera. 3akoH mperoMieHHs cBeTa. llodHoe BHyTpeHHee oTpaxeHune cBeTa. lcmonp3oBaHue
MTOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIaX.

Jlunza. Xopx nyuedt B nme3ze. OnrTudeckas cucteMa Qoroarmapara, MUKPOCKONAa W Tejleckoma. [71a3 kak
onTHuyeckas cucrema. bin3opykocTs U JanbHO30PKOCTb.

Pasnoxxenue Oenoro ceeta B cnektp. OnbiTel HetoToHa. CloXKeHHe CIeKTpalIbHBIX IBETOB. JlucnepcusiceeTa.
Jemoncmpayuu.

[IpsiMmonuHeHOEpacIpOCTPaHEHUECBETA.

OtpaxenuecBera.

[Tomy4uenune m300paxeHNi B INIOCKOM, BOTHYTOM U BEITTYKJIOM 3€pKaJiax.

IIpenomnenuecsera.

OnTuyeckuil CBETOBO.

Xon tyueil B coOuparolei IuHs3e.

Xox myueil B paccenBaroIEeH JINH3E.

[Tomy4uenune n300pakeHUH C ITOMOIIBIO JIMH3.

LN REWNE

[punnun aercTeus doroarnmapara, MUKPOCKOIIA U TEIECKOIIA.
10.Mogaensrinasa.

11.Pa3noxeHue OEIoro CBETa B CIICKTP.

12.TTony4yenue O6emoro cBeTa Mpu CIOKSHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnviepabomut u onvimol.



1. HccnenoBaHue 3aBUCHMOCTH yTila OTPaXEHHUS CBETOBOT'O JIyda OT yTJia MaJeHuUs.

2. M3ydenue xapakTepUCTHK M300paKEHUs ITpeIMeTa B INIOCKOM 3epKajle.

3. HccnemoBanne 3aBHCHMOCTH yTila TPEIOMIICHHS CBETOBOTO Jyda OT yIUia MAJCHHS Ha TPAaHUIE «BO3ITYX—
CTEKJIO».

4. Tlony4enue n300pa>keHU C MOMOILBIO COOMPAIOLICH JINH3HL.

5. Omnpenenenue (HOKYCHOTO pacCTOSIHUSI M ONITUYECKON CHIIBI COOMPAIOLICH JTMH3HI.

6. OmBITHI IO Pa3IOKEHHIO OEJIOT0 CBETa B CIIEKTP.

7. OMBITHI IO BOCIIPHUATHIO [[BETA MPEAMETOB MPHU UX HAONIOICHNH Yepe3 IBETOBBIE (DMITHTPHL

Paznen 12. KBanTtoBble sIBJIEHUS.

OmnsiTer Pezepdopaa n mmaneTapHas moziens atoma. Monens atoma bopa. Mcmyckanne W TOTIIOIIEHHE CBETa
aroMmoM. KBaHThbl. JIuHeiuaThie CIEKTPHI.

PagnoaktuBHOCTE. Anba, OeTta- 1 ramma-n3mydeHus. CTpoeHne aTOMHOTO sifjpa. HykiioHHast MoJienb aTOMHOTO
sinpa. M3oTonel. PannoaktuBHble npeBpatenus. Ilepro nomaypacnaga aTOMHBIX I€Ep.

SAnepHble peakiui. 3aKOHBI COXPaHEHUS 3apsSA0BOTO U MacCOBOTO YHCEN. DHEPIus CBSA3M aTOMHBIX siiep. CBs3b
MAaccChI ¥ 3Hepruu. Peakmum cunTesa u geneHus suep. Mcrounnku sHeprun ConHIIA U 3BE3I.

SnepHast sHepretuka. [{efcTBUS paiMOaKTUBHBIX U3yYEHUH HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CHGKTpI)II/I?;J'Iy‘ICHI/Iﬂ U IIOTJIOIICHUA.

CrieKTphIpa3IMYHBIXTa30B.

CnexTpBoiopoa.

HaGmonenmne Tpexos B kamepe Bubcona.

PaboTracuéTunKkanoHN3UPYIOMUX U3y YSHUH.

ouvpewWwNE

. Peructpanus uznyueHust npupoAHbIX MUHEPAJIOB U IPOIYKTOB.

J1a6opamopnblepa60mbl u onvimol.

1. HaOnromeHre CIUTOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3Iy4EHHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE YHEPTUH YaCTHUIIBI IT0 TOPMO3HOMY ITyTH (110 hoTorpadusim).

3. UsmepenuepaanoakTuBHOrooHa.

IHoBTOpPUTEILHO-0000 1A MOIYJIb.

[ToBTOopuTENnbHO-0000IAOMMIA MOY/Ib IpeJHAa3HAadeH MJIs CHCTEeMaTU3alud W OO0OOLICHHS NPEAMETHOIO
COJep)KaHUsI M ONbITa JESITEIbHOCTH, NMPHUOOPETEHHOIO NPH HM3YUYEHHUH BCEro Kypca (HU3UKH, a TaKxkKe s
MOJArOTOBKA K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMeHY IO (H3HMKe ISl O0ydJarolMXcsl, BBIOPAaBIIMX 3TOT
Y4eOHBIN TIPEIMET.

[Ipy u3yvyeHUn AaHHOTO MOAYJIS PEaNU3yIOTCS U CUCTEMATH3UPYIOTCS BUIBI JESITEIbHOCTH, HA OCHOBE KOTOPBIX
obecrieunBaeTcs JIOCTH)KEHHE TMPEIMETHBIX W METalpeIMETHBIX IUIAaHUPYEMbIX pe3yJbTaToB OOydeHHs,
(dopMHpyeTCs eCTeCTBEHHOHAYYHAsTPAMOTHOCTh: OCBOGHHE HAYYHBIX METO/I0B HCCIIEOBAHMS SBJICHUN TPUPO/IbI
U TEXHUKH, OBJIAJICHHE YMEHHUSMHU OOBSCHITH (U3MUECKUE SBICHUS, IPUMEHSS MOJyYCHHBbIC 3HAHWS, PeIlaTh
3aJa4y, B TOM YHUCJIE KaUeCTBEHHBIE U SKCIIEPUMEHTAIbHBIC.

[IprHOUNIUANBEHO AEATENBHOCTHBIN XapakTep NAaHHOTO paszieNa Pealn3yercs 3a CYET TOro, YTo OOydaromuecs
BBIMOJIHSIOT 3aJaHKsI, B KOTOPBIX UM MPEAJIaracTcs:

Ha OCHOBE IOJYYECHHBIX 3HAHMH DPAcHO3HABaThb M HAYYHO OOBSICHATH (PU3MUYECKHE SIBICHUS B OKPYXArOLICH
MPUPOZE U TIOBCEHEBHOM KHU3HU;

WCTIONB30BaTh Hay4HbIE METOJbl MCCIICAOBAHMUA (PU3MUYECKHX SBJICHWH, B TOM YHMCIIE Ul IPOBEPKH THIIOTE3 H
MMOJIY4CHUA TCOPETUYCCKUX BBIBOIOB;

06LSICH$ITI) HAay4YHbIC OCHOBBI HaH60nee BaXHBIX ZIOCTI/I)KGHI/Iﬁ COBpPEMCHHBIX TeXHOJ’IOI‘HfI, HarpuMmep,
MMPAKTUYCCKOTO UCIIOJIB30BaHUA PA3JIMYHBIX UCTOUYHHUKOB SOHEPTHMHU Ha OCHOBE 3aKOHA MPEBpalICHUA U COXPAaHCHHUA
BCE€X U3BECTHBIX BUJOB SHEPIHUH.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA



Uzyuenne QUMK Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs HAINPABICHO HA JOCTHKCHUE JTHYHOCTHBIX,
METAINpPEeIMETHBIX U TIPEIMETHBIX 00Pa30BaTEIILHBIX PE3YJILTATOB.

B pesynprare u3ydeHus (PU3MKH Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHus y oOydaromerocs OyayT
c(OPMHPOBAHBI CIIECTYONIHE JNIHOCTHBIC PE3yIbTAThI B YACTH:

. 1) naTpHOTHYeCKOTOBOCTIMTAHMSA:

. — IposIBIICHHE MHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSTHHIO POCCHICKOM (PM3NUECKON HAYKH;

. — [IEHHOCTHOE OTHOIIEHHE K JOCTHXEHUSIM POCCUMCKUX yUEHBIX-(QU3HKOB;

. 2) rpakIaHCKOT0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

. — TOTOBHOCTh K aKTHBHOMY yYacTHIO B OOCY)KIEHHUH OOLIECTBEHHO3HAUYUMBIXU 3THYECKUX MPOOIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHNEM JOCTIKCHUN (PU3HKHY;

. — OCO3HaHNE Ba)KHOCTH MOPAJIBHO-3THYECKHX PUHLIMIIOB B IEATENBHOCTH YUYEHOTO;

. 3) 3cTeTHYeCKOrOBOCIIUTAHUS ¢

. — BOCHIPUSITHE ICTETUUECKUX KadeCcTB (PU3NYECKOM HAayKH: €€ TapMOHUYHOIO ITIOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH,;

. 4) 1eHHOCTHUHAYYHOI OTIO3HAHMS

. — OCO3HaHHME LEHHOCTH (PU3MYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHHUS MHpPA, OCHOBBI
Pa3BUTUS TEXHOJIOTUH, BAXKHEHUIIEH COCTABIISIOIIEH KYIbTYPBI;

. — pa3BUTUE HAyYHOH 110003HATENBHOCTH, HHTEPECA K UCCIIEN0BATENbCKOM NEATEIbHOCTY;

. 5) popmupoBanus KyJbTYPhI 310POBbSI H SMOIMOHAIBHOT0 0JIATONOTY IS

. — OCO3HaHME IIEHHOCTH Oe30macHoro o0Opas3a KH3HH B COBPEMEHHOM TEXHOJOTMYECKOM MHpE,

BXHOCTH TNpaBui OE30IaCHOTO IOBEJCHMsI Ha TPAHCIOPTE, HA JOpOrax, C 3JICKTPUYCCKUM M TEIUIOBBIM
000pyIOBAaHHEM B JJOMAIITHUX YCJIOBUSAX;

o — c(hopMHPOBaHHOCTh HABBIKA pepieKCH, TPU3HAHNE CBOETO MpaBa Ha OMIMOKY W TaKOTO JKe TpaBa y
JPYTOro 4eI0BeKa;

. 6) TPYAOBOTrOBOCINTAHMSA:

. — aKTUBHOE Y4YacTHE€ B pEIICHHM MPAaKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTelbHON

OpraHu3ally, ropoAa, Kpas) TEXHOJOTHYECKOW M COLMAIbHOW HaNpaBIEHHOCTH, TPEOYIOIIMX B TOM YHUCIE H
($u3nUecKuX 3HAHWH;

. — UHTEPEC K NPAKTHYECKOMY M3YUEeHHUIO MPO(ECCHii, CBA3aHHBIX ¢ (GU3UKON;

. 7) 3K0JIOTHYeCKOTOBOCTINTAHUSA:

. — OpPHEHTalWs Ha NpUMEHEHHE (U3NYECKUX 3HAHMU Ul PEeIIeHHUs 3aJad B 00JacTH OKpY’Karomien
Cpeabl, IUIAHUPOBAHUS ITOCTYIIKOB M OLIEHKH MX BO3MOKHBIX MOCIEACTBUH I OKPYKAIOIIEH Cpebl;

. — O0CO3HaHHUE III00ATBHOTO XapaKTepa IKOJIOTHIECKUX MPOOIIEM U IMyTel UX PEILICHHUS;

. 8) aganTanuyM K N3MEHSIIOIMMCS YCJIOBHSIM CONMAJbLHON H NPHUPOIHON Cpebl:

. — TOTpeOHOCTH BO B3aWMOJCHCTBUHM NPH BBHINOJHEHWH HCCIEAOBAaHUNA M TNPOEKTOB (PU3MUECKON
HaIrpaBJICHHOCTU, OTKPBITOCTH OIIBITY U 3HAHUAM JAPYTUX;

o — INOBBINICHHUE YPOBHA CBO€EIl KOMIIETEHTHOCTH Hepe3 MPAKTUUCCKYIO ACATCIbHOCTD,

. — TOTpeOHOCTh B ()OPMHUPOBAHMH HOBBIX 3HAHHWI, B TOM uuclie (HOPMYIHPOBATH WJEH, MOHSTHS,
THIIOTE3bI 0 pr3nYecKux 00BEKTaX U SBICHUSIX;

. — 0CO3HaHUE JePUINUTOB COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

. — IUITAHUPOBAaHHUE CBOETO PAa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUIA;

° — CTPEMJICHUEC aHAJIM3UPOBATH U BBIABIIATH B3aMMOCBA3U NPUPOALI, OGHIGCTBa 1 3KOHOMHKH, B TOM
YHCIIe C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUN;

. —OLICHKA CBOMX JCHCTBHH ¢ yd4éTOM BIHMSHHUS Ha OKPYXXAIOUIYIO Cpely, BO3MOMKHBIX ITTOOATBHBIX
MOCIIEACTBHH.

METAIIPEJIMETHBIE PE3YJIbTATBI

B pesynapraTe OCBOGHHS MpOrpamMMbl 10 (U3MKE Ha YypPOBHE OCHOBHOTO oO0miero oOpa3oBaHus Yy
obyyarorierocss  OyayT chOpMHPOBaHBI MeTAaNpeIMeTHbIe Pe3yJbTAThI, BKJIIOUYAIONINE [O03HABATEILHBIC



YHUBEpCAIbHBIE Y4eOHBIC JEWCTBUSA, KOMMYHHKATHBHBIE YHUBEpPCAJIbHBIE Y4eOHBIE AEUCTBUS, PETYIATHBHBIC
YHHUBEpCaIbHBIE YIeOHBIC TeHCTBUS.

Ilo3HaBaTe/ibHBIEC YHHBePCcaJbHbIE yYeOHbIe AelCTBUSA

ba3oBble Jlornuyeckue AeHCcTBHS:

. BBISBJISITh U XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKH OOBEKTOB (SBJICHUH);
. YCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCU(UKAIIIH, OCHOBAHUS JIJIsI 000OIIEHNS 1 CPABHEHHS,
. BBISIBIISITH 3aKOHOMEPHOCTH M MTPOTHUBOPEYHS B PacCMaTpUBaeMbIX (pakTaX, TaHHBIX M HAOIIOJCHUSIX,

OTHOCAIIUXCS K (PU3UUCCKHUM SIBIICHHSIM;

° BBISBJISIT PUYUHHO-CJICJICTBEHHBIC CBS3H MPU U3YUYCHUHU (DU3UYCCKUX SIBIICHUH U TIPOIECCOB, JCTIaTh
BBIBOJIBI C HCIIONIb30BAaHUEM JEAYKTHBHBIX W WHAYKTUBHBIX YMO3AKIIOYEHHWH, BBIIBATATh THUIOTE3BI O
B3aUMOCBS3SIX (DU3UIECKUX BEITMUNH;

. CaMOCTOSITEIILHO BBIOMpATh CIIOCOO pelieHus yueOHON (U3MYECKON 3aadyr (CpaBHEHUE HECKOJBKHX
BapHaHTOB pElICHUs, BLIOOP HanboJiee MOAXOISIIETro ¢ yYETOM CaMOCTOSITEIILHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBblencciaenoBaTeIbcKHeIeHCTBHA .

. MCTIOJB30BaTh BOMPOCHI KaK MCCIIEIOBATEIHCKII HHCTPYMEHT TTO3HAHUS,

. MIPOBOJIUTH TI0 CAMOCTOSTENTFHO COCTABIICHHOMY IIIAHY OIIBIT, HECIOXKHBIN (PU3NIECKUI SKCIIEPHMEHT,
HeOOJIBIIIOE UCCIIeJOBaHNEe (PU3NIECKOTO SBICHHUS,

L] OLCHUBATh Ha HpI/IMCHI/IMOCTB u I[OCTOBepHOCTb I/IH(I)OpMaHI/HO, HOJ'Iy‘ICHHyIO B XO0€ HUCCICOOBAHHUSA
WJIM DKCIIePUIMEHTA;

. CaMOCTOSITEILHO  (POPMYJIMPOBAaTh OO0OOIINECHWS W BBIBOJABI 110 pe3yJibTaTaM IPOBEAEHHOTO
HaOIIOCHHS, OIbITA, UCCIICI0BAHMS,

. MIPOTHO3UPOBATh BO3MOXHOE JANbHEHIIee pa3BUTHE (PU3IUYECKHUX IPOIIECCOB, a TaKXKe BBHIIBUTATh
HpeIIHOJ'IO)KeHI/IH 06 nux paSBI/ITI/II/I B HOBBIX YCHOBI/IHX 1 KOHTCKCTax.

Pa6ota ¢ undopmanueii:

. MPUMEHATh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI M 3aIpOChl TIPH IMOUCKE W 0TOOpe MHGpOPMAIIH HITH
JAHHBIX C YYETOM MPEIOKEHHON yueOHON (PU3NIecKol 3a/1a4;

U aHATM3UPOBATh, CUCTEMATH3NUPOBATh M HHTEPIPETHPOBATh MH()OPMAIIHIO PAa3IMYHBIX BHIOB U (HopM
MIPEICTaBICHNUS;

. CaMOCTOSITETIbHO BBIOMpATh ONTUMANBHYIO (hopMy MpejcTaBiIeHus] HHPpOpMAIMH W WILTIOCTPUPOBATH
pelaeMble 3a7a4i HECIIOKHBIMHA CXEMaMH, THarpaMMaMH, HHOW TpaQuKOd B UX KOMOMHAIUSIMH.

KoMMyHnkaTHBHbIEYHUBEpPCATbHbICYUeOHbIEIeHCTBUS:

. B XOJIe 00CYXIEeHHs y4eOHOro MaTepualia, pe3yibTaToB JIA0OPATOPHBIX PadOT U MPOEKTOB 3aaBaTh
BOHpOCI)I 110 CYH_IeCTBy 06cy>1cz1aeM0171 TEMBI M BbICKA3bIBaTh HWIACHU, HALCJIICHHBIC Ha pemeHHe 3aga9u "
MoJiepKaHue 0JIaroXKeIaTeIbHOCTH OOIICHHUS;

° COIIOCTABJIATH CBOM CYXJICHUS C CYKICHHUSIMH JIPYTUX YYACTHUKOB JTUAIIOTa, OOHAPYKUBAThH Pa3IMuue
H CXOJICTBO ITO3HITHIM;

° BBIPAXKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

° nyOJIMYHO TPEACTABIATh PE3YJIbTaThl BBIMOJHEHHONO (QU3UYECKOro OImbiTa (IKCIEPUMEHTA,

WCCIICIOBAHUS, TIPOCKTA);

. MMOHWMAaTh W HCIOJIH30BATh MPEHMYIIECTBA KOMAHIHOW W WHAMBHIyaJTbHOW PaOOTHI MPH PELICHUH
KOHKPETHOH (pU3UUeCKOi POOIeMBbI;

. MPUHAMATh [T COBMECTHOH JESTENLHOCTH, OpPTaHW30BBIBATH JEHCTBHUS IO €€ OCTHKCHHIO:
pacIpenemnsiaTh Pou, 00CYKIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHOM paboTHI, 0000IaTh MHEHHUS HECKOIBKUX
b1 001 (97 8

. BEITIONHSTH CBOIO YacTh PabOTHI, JOCTUTAs Ka4eCTBEHHOTO pe3yJbTara MO CBOEMY HAIPABIICHUIO U
KOOPJMHUPYS CBOU JISHCTBUS C APYTUMHU YWICHAMHA KOMaHIbI,

. OIICHWBAaTh Ka4yeCTBO CBOETO BKJIaga B OOMMA MPOAYKT IO KPHUTEPHSIM, CaMOCTOSTEIHHO
chopMyITUPOBAaHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.



PeryasiTuBHbIe YHUBepcadbHbIE YUeOHbIE AeiicTBUS

Camoopranuszanus:

. BBISBJISTH NMPOOJIEMBI B KU3HCHHBIX M YYCOHBIX CUTYAIlHIX, TPCOYIOIUX JUIS pelICHUsS (PU3NISCKUX
3HAHUII;

. OpHEHTHPOBATHCA B PAa3IMYHBIX IOAXONAX TPHUHATHS peleHUH (MHAMBHUIyadbHOE, NPUHSATHE

pelieHus B Tpynie, NPUHATUE PEIICHUHN TPYTIIOoN);

. CaMOCTOSITETTFHO COCTaBIISITh AITOPUTM peIIeHUs (U3NYECKOW 3a/laudl WM TUIaHa HMCCIIEAOBAaHUS C
YI€TOM HMEIONNXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpeaiaraéMble BapHAHTHI
pellIeHU;

. JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJILHBIAUHTEJVIEKT:

. JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYaIlH U NpeiaraTh MjaH e€ H3MEHEeHMs,;

. OOBSICHATh NPUYUHBI JOCTIKEHHUsS (HEIOCTMIKEHHSI) PE3yJIbTaTOB NEATENIbHOCTH, AaBaTh OLCHKY

nproOpPeTEHHOMY OIBITY;

. BHOCUTb KOPPEKTUBBI B JESITENBHOCTh (B TOM YHCIIE B XOA BBIIIOJHEHUS (DU3NYECKOTO MCCIIEIOBAHUS
WIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENLCTB, W3MEHHUBILMXCS CHUTYAalMi, YCTAaHOBJICHHBIX OILMOOK,
BO3HUKIINX TPYOHOCTEH;

. OIICHHBATh COOTBETCTBUE PE3YNbTaTa IIEU U YCIOBUIM;

. CTaBHTH Ce0s1 Ha MECTO JPYTOro YeJIOBeKa B XO/I€ CIIopa WK AUCKYCCHU Ha HAYYHYIO TEMY, TOHUMATh
MOTHBBI, HAMEPEHHUS U JIOTUKY JIPYTOro;

. IpU3HaBaTh CBOE MPaBO Ha OMMOKY NPH pElIeHHH (PU3MYECKHUX 3alad WIM B YTBEP)KICHUSAX Ha
Hay4YHbIE TEMBI M TaKOE K€ MPaBo JIPyroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHmy oOyueHns B 7 KJjacce TIpeIMETHbIe pe3ylbTarbl Ha 0Oa30BOM YpPOBHE JOJDKHBI OTpPaXkaTh
c(OPMHUPOBAHHOCTD y 00YYAOINXCS YMEHUH:

. WCTIONIb30BaTh MOHATHSA: (PU3NYECKHE M XMUMUYECKHUE SBJICHHSA, HAOIIOIEHUE, DKCIIEPUMEHT, MOJIEIb,
TUIOTE3a, €AWHUIBI (PU3MUECKUX BEIWYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHWS BemlecTBa (TBEPIOE,
KHUJIKOe, Ta3000pa3HOe), MeXaHWYecKOoe JBIDKEHHE (paBHOMEpPHOE, HEepaBHOMEpPHOE, NPSIMOJIMHEHHOE),
TpPaeKTOpHs, PaBHOACHUCTBYOIAs cuia, Aeopmanus (ynpyras, IiacTUdeckas), HeBECOMOCTb, COOOIIAONIHECS
COCYy/Ibl;

. paznuyath sBieHus (MUdQy3us, TEIUIOBOE IBUKEHHE YACTHUI] BEIECTBa, PAaBHOMEPHOE JBHKEHHE,
HEPAaBHOMEPHOE IBUKEHUE, UHEPLHUs, B3aUMOJCUCTBUE TEJ, PABHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOU OChIO
BpallleHus1, Tiepeaada AaBleHUs TBEPIBIMU TEIAMH, YKHIKOCTSIMH M ra3aMu, aTMOC(EpHOE JaBlicHHE, IIaBaHHue
TeJ, TPEeBpaIlleHUs] MEXaHWYECKOW HEPruu) MO OIMUCAHHMIO WX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PU3NUECKOE SIBICHUE;

. pacro3HaBaTh IMPOSBICHUE M3YYCHHBIX (U3MYCCKUX SIBJICHHH B OKPYKAIOUIEM MHPE, B TOM YHCIIEC
(¢m3nyeckue sBICHWS B TPUPOJAE: TPUMEPHl IBWKCHUS C PAa3IMYHBIMU CKOPOCTSMH B JKUBOH W HEXHBOU
MIPUPOJIS, ICUCTBUE CHITBI TPEHHS B IPUPOJIE U TEXHUKE, BIMSIHAE aTMOC(EPHOTrO JaBJICHUS Ha KUBOW OpraHH3M,
IJIaBaHHUE PBIO, PhIUard B TEJE YeJOBeKa, NMPH 3TOM IEPEBOJIUThH MPAKTHYECKYIO 33/1auy B Y4eOHYIO, BBIICIATh
CYIIECTBEHHBIE CBONCTBA (PU3HAKK) (PU3NUYECCKUX SBICHHUIA;

. OIMCHIBATh U3YUYCHHBIC CBOWCTBA TeNl W (DPU3UYECKUE SIBJICHUS, UCIONB3Ys (PU3MUECKHE BEITUYHUHBI
(Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMS, MYTh, CKOPOCTb, CPEIHSS CKOPOCTh, CWJIA YIPYTOCTH, CHJa
TSOKECTH, BeC TeJa, CWiIa TpPeHus, NaBjeHue (TBEPAOTO Tena, JKUAKOCTH, ra3a), BBITAJKMBAIONIAs CHJIA,
MeXxaHn4yecKas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI, KO3 (PUIIMEHT MMOJIE3HOTO NEUCTBUS MEXaHU3MOB,
KHHETHYeCKass M TIOTEHIMadbHas JHEpPrus), NpPH ONHCAHWM TPABWIBHO TPAKTOBaTh (UINYECKHA CMBICI
WCTIONB3YEMBIX BEJIWYHMH, WX OO0O3HAYeHWs W EIWHUIBI (PH3MYECKHX BEIWYWH, HAXOIUTh (HOPMYIIHI,



CBSI3BIBAIONINE JIAHHYIO (QU3MUYECKYI0 BEIMYHMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TPapUKH H3YUEHHBIX
3aBUCUMOCTEH (PU3NUECKHUX BEIHMUYUH;

. XapaKTeph30BaTh CBOMCTBa Tell, (U3NYECKUE SBJICHUS U MPOLECCHI, UCTONB3Ys MpaBUa CIOKEHUS
cun (BOOJH ONHOW mpsiMoii), 3akoH ['yka, 3akon Ilackams, 3akoH ApxuMmena, MPaBHJIO PAaBHOBECHS pbluara
(bnoka), «30710TOE TPABWIIO» MEXAHWKH, 3aKOH COXPaHEHHMsS MEXaHW4YEeCKOM HHEpPruy, Hpu OSTOM JaBaTb
CIIOBECHYIO (hOpPMYITMPOBKY 3aKOHA M 3aIIHChIBATH €TO MAaTEMaTHIECKOE BBHIPKEHHE;

. OOBSICHATH (PU3MUYECKHE SBICHUS, MPOIECChl U CBOMCTBA TeJ, B TOM YHCJIE U B KOHTEKCTE CHUTyaluit
MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BhISABIATH MPUYUHHO-CIICICTBEHHBIC CBS3H, CTPOUTh OOBICHEHUE U3 1—
2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1-2 M3ydeHHBIX CBOMCTBA (M3UYCCKUX SBJICHUH, (DU3MUYSCKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

. pemarh pacu€THple 3a7ayd B 1—2 JCWCTBUS, HCHOJB3YsSd 3aKOHBI M (OPMYIJIBI, CBSI3BIBAIOIINE
¢u3nvecKkue BENMYHMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3ajJladd 3aliChIBATh KPAaTKOE YCIOBHE, MOJCTABIISTH
(usndeckue BeTMUYUHBI B GOPMYJIIBI ¥ MIPOBOJUTE PACUEThI, HAXOAUThH CIIPABOYHBIC JaHHBIC, HEOOXOUMBIC IS
peuicHuA 3aaa4, OUCHUBATh PCATTUCTUIHOCTD HOHy‘-ICHHOI‘/'I (1)PI3PI‘ICCKOI>'I BCJIMYHUHBI,

. pacmno3HaBath MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPU MOMOIIY (HU3NUIECKUX METOJIOB, B OTIMCAHUN
WCCIIC/IOBAHUS  BBIICNATh MPOBEPSEMOE MPEANONOKEHHe (THIOTe3y), pasinvyaTh W HHTEPIPETHPOBATH
MOJYYCHHBIN Pe3yabTAaT, HAXOUTh OIMUOKH B XOJI€ OMBITA, ICNATh BHIBOJIBI 0 €T0 PE3yNbTaTaMm;

° NPOBOJWTH OIBITHI MO HaOMIONEHHIO (U3MYEeCKUX SBICHUH WM (QHU3MYECKHX CBOHCTB Tell:
(dbopMynupoBaTh MPOBEPSEMbIC MPEANONOKEHHS, COOUPATh YCTAHOBKY W3 MPEAJIOKEHHOTO 000pYIOBaHMS,
3aITUCHIBATh XOJI ONbITA ¥ (YOPMYITHPOBATH BBIBOIHI;

. BBITIOJTHATH TPSIMbIE U3MEPEHHSI PACCTOSHUS, BPEMEHH, MacChl Teia, 00bEMa, CUITBI 1 TEMIIEPATYPhI C
WCTIONB30BaHHEM aHAJIOTOBBIX W HU(QPOBBIX MPUOOPOB, 3aMKCHIBATH MOKAa3aHUsS MPHOOPOB C YUETOM 3aJJaHHOM
abCOIOTHOI MMOTPENIHOCTH U3MEPEHUIA;

. MPOBOJIUTH UCCIICIOBAHNE 3aBUCHMOCTH OJTHON (PM3MUECKON BEJIMYMHBI OT JIPYTOH C UCTIOIBb30BaHHEM
MPSIMBIX M3MEPEHHH (3aBUCHMOCTH IyTH PAaBHOMEPHO IBMXKYIIETOCA Tesla OT BPEMEHHU JIBWKEHMS TeNa, CHUJIIBI
TPEHUSI CKOJIbKEHHS OT Beca Teia, KauecTBa oOpabOTKM MOBEPXHOCTEW Tell U HE3aBHCUMOCTH CHIIBI TPEHHUS OT
rmiomaan CONpUKOCHOBECHUS TECJI, CUJIBI YIIPYTOCTU OT YAJIMHCHHUSA NPYKHUHEI, BBITaHKI/IBaIOIHeﬁ CHJIBI OT O6’béMa
HOpr)KéHHOﬁ HaCTHu TCJIa U OT INNIOTHOCTH XUJIKOCTH, €€ He3aBHUCHUMOCTHU OT IUIOTHOCTH TCiIa, OT FJ]}/61/IHI)I, Ha
KOTOPYIO TIOTPYKEHO TeJI0, YCIOBUH IJIaBaHUsI TeJ, YCIOBUI paBHOBECHs pbluara u OJIOKOB), Y4acTBOBaTh B
IJIaHUPOBAHUU yqe6Hor0 HUCCICO0OBaHUA, CO6I/IpaTB YCTaHOBKY u BBIIIOJIHATH HU3MECPCHU, cIIeays
MPEJIOKCHHOMY ITUIaHy, (PUKCUPOBATh PE3YJIbTAaThl MOJYYCHHOW 3aBUCHUMOCTH (DM3MYCCKUX BEIMYUH B BHJIC
MMPEAIOKCHHBIX Ta6J'II/I]_I u Fpa(i)I/IKOB, JACJIaTh BBIBOALI 110 PE3YyJIbTaTaM HCCICAOBAHUSA,;

. MPOBOJUTh KOCBEHHBIC HW3MepeHHsS (U3NYECKUX BETHYUH (TUIOTHOCTh BEINECTBA IKHUJIKOCTH U
TBEPAOrO TeNa, CUJIa TPEHUS CKOJBXKEHHUs, JABJICHHWE BO3/lyXa, BBITAJIKMBAIONIas CWiIa, JAEHCTBYIOIIAs Ha
MOTPYKEHHOE B JKWAKOCTH TeJNO, KOI(PQHIMEHT TIOJE3HOTO JIEHCTBUS TPOCTBIX MEXaHU3MOB), CIEIys
MPENJIOKEHHON WHCTPYKIIMU: TIPH BBIMOJHEHUHM H3MEPEHUH coOHMpaTh HKCIEPUMEHTANBHYI0 YCTaHOBKY U
BBEIUMCIISITH 3HAUCHUE HCKOMOM BCIINYHUHBI,

. co0uoJaTh NpaBUiia TEXHUKU 0€30MacHOCTH MpU padoTe ¢ 1abopaTOpHBIM 000PYAOBaHHEM;

° yKa3bIBaTh TPHUHIMIBI JEHCTBUS TNPUOOPOB W TEXHUYECKHX YCTPOMCTB: BEChl, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOIINECS] COCYAbI, 0apOMEeTp, phluar, MOJBM)XHBI W HEMOJBUKHBIA OJIOK, HaKIIOHHAsS
IJIOCKOCT;

° XapaKTepH30BaTh MPUHIIMITEI IEHCTBHS H3yUEHHBIX MPUOOPOB U TEXHUIECKUX YCTPOUCTB C OMOPOH Ha
WX OmucaHus (B TOM YHCIe: MOAUINITHUKH, YCTPOWCTBO BOJOMPOBOJA, THUAPABIMYECKHUN Mpecc, MaHOMETD,
BBICOTOMEp, MOPINHEBOH HACOC, apeoMeTp), HCIOJB3YyS 3HaHUS O CBOWCTBaX (U3MUYECKUX SIBICHHHA H
HeoOXouMble PU3NIEeCKHE 3aKOHBI U 3aKOHOMEPHOCTH;

. NPUBOJUTh TNpPUMEPHl (HAXOJUTh HMHQPOPMALMIO O TMPHUMEPax) MPAKTHUECKOTO HCIIOIh30BaHUS
(hm3udecKuX 3HAHWH B TIOBCEIHEBHOW KU3HU IS 00ECTICUCHUS 0€30IacHOCTH MPH OOpalieHnu ¢ IprudopamMu u
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHS 3J0POBbS M COOJIOJCHUS HOPM DKOJOTHMYECKOTO IOBEICHHS B
OKpY>Kalolllen cpesie;



. OCYIIECTBIATh OTOOpP HCTOYHMKOB WHGpopMmauu B WHTEpHETE B COOTBETCTBUH C 3aJaHHBIM
MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUHN M IMyTéM CPaBHEHUS PAa3IMYHBIX MCTOYHUKOB BBIJCIATH
MH(GOPMAITUIO, KOTOPast SBJISICTCS IPOTUBOPSUYNBOM UM MOXKET OBITh HEJJOCTOBEPHOI;

. WCTIONB30BaTh MPH BBITONHEHUH y4eOHBIX 33/JlaHUH HAayJHO-TIOMYISIPHYIO JUTEPATypy (HHU3HUECKOTOo
COJIepKaHUs, CIIPAaBOYHBIC MaTEpUaIbl, peCypchl ceTn HTepHET, BIafeTh MPUEMaMU KOHCIICKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHYOPMALIMU M3 OJJHON 3HAKOBOUW CUCTEMBI B IPYTYIO;

. co37aBaTh COOCTBEHHBIE KpaTKHE MICHMEHHBIE W YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HMCTOYHUKOB
nH(pOopMaIuu (PU3MIECKOTO0 COAEpIKaHWs, B TOM YHCIE IyOJUYHO JIeNaTh KpaTKhe COOOIIEHHUS O pe3ylbraTax
MIPOEKTOB WM y4eOHBIX HCCIEeNOBAaHHUM, P STOM TPAaMOTHO HCIIONB30BAaTh M3yUEHHBIN MOHATUWHBIA ammapar
Kypca (PU3HUKH, COPOBOXKIATEH BRICTYIIICHHIE MTPEe3eHTAINEH;

. MIPH BBITIOJHEHUHM YYEOHBIX MPOCKTOB M WCCIEAOBAaHUM pacHpeneNsaTh OO0sI3aHHOCTH B TPYIIC B
COOTBETCTBHH C MOCTaBJICHHBIMH 33/Ia4aMH, CICTUTH 32 BBHITOJHEHUEM IUIaHa JIEHCTBHIA, aeKBaTHO OIICHUBATH
COOCTBEHHBIN BKJAX B JEATEIHHOCTH TPYIIIBL, BHICTPAMBATh KOMMYHHKATHBHOE B3aUMOJIEIHCTBHE, yUUTHIBas
MHEHHUE OKPYIKAIOIIHX.

K xoHmy oOyduenns B 8 Kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)karhb
c(hOpMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

. UCIIOJIb30BaTh IMOHATHS: Macca M pa3Mepbl MOJICKYJ, TEIUIOBOE JBM)KCHHE aTOMOB U MOJICKYII,
arperaTHple COCTOSHUS BEIECTBA, KPUCTAIUIMYECKHE W aMOp(HBIE Tela, HACHIICHHBI ¥ HEHACHIIEHHBIN Tap,
BIIQXKHOCTh BO3MIyXa, TEMIIEPaTypa, BHYTPEHHsS HEPTHUs, TEIUIOBOW JBUTATENb, DIIEMEHTAPHBIN JIeKTPUICCKHIHA
3apsif, HIMEKTPUIECKOE MOJIe, IPOBOTHUKN U TUIIIEKTPHKH, TOCTOSHHBIN SJIEKTPHYECKUI TOK, MATHUTHOE T10JIE;

. pasiuuaTh SBJICHHUSA (TCIUIOBOC pAcCIIMPEHHWE W C)KaThe, TEIUIoNepeaaya, TEIUIOBOC paBHOBECHUE,
CMauuMBaHUC, KAIUJIJIAPHBIC SABJICHHUA, UCITIAPCHUEC, KOHACHCAIU, IJIABJICHUEC, KpUCTAJIU3alUua (OTBCpI[eBaHI/IC),
KHUIICHUE, TCIUIoNepeaada (TCHHOHpOBOZ{HOCTB, KOHBCKIINA, I/I3J'Iy‘ICHI/Ie), QJICKTpU3aluAa TECI, B3aHMOI[eI>'ICTBHC
3apsA7oB, JEHCTBUS DJIGKTPUUECKOTO TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJCHCTBUE MAarHUTOB, JCHCTBUC
MAaroiuTHOr'O I1OJid Ha IPOBOJAHHMK C TOKOM, J3JICKTPOMAarHuTHasA I/IH):[yKLII/ISI) M0 ONHMCAHUIO HX XAPAKTCPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘IGCKOC SIBJICHUC,

. pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DM3MUYECKUX SBICHUH B OKPYKAIONMIEM MHpPE, B TOM YHCIIE
(I)I/ISI/I‘ICCKI/IG SABJICHUA B MPUPOAC: IMMOBEPXHOCTHOC HATAKCHUE U KAIIWIUIAPHBIC SABJICHUSA B IPUPOAC, KPUCTAJIJIBI B
npupojie, unyuenue CoHIla, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3bl, 00pa30BaHKUEe POCHI, TYMaHa, UHEsl, CHera,
JIIEKTPUYECKHE SIBJICHUSI B aTMOcdepe, dJIEKTPHUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TOJIe 3eMIIH, Ipeid
OJIFOCOB, POJIb MArHUTHOTO TIOJIS JIJIS )KM3HHU Ha 3eMIie, TIOJSPHOE CUSIHHE, [TPU STOM MEPEBOIUTHIPAKTUICCKYIO
3ajauy B y4eOHYIO, BEICISITh CYIIECTBEHHbIC CBOHCTBA (MPH3HAKK) PU3MUECKHX SBICHUN;

. OTIMCHIBaTh M3YyYEHHBIC CBOWCTBA TeN M (M3WYECKHE SBJICHHS, HCIIONB3YsS (U3NUIECKHE BEIMINHBI
(Temmeparypa, BHYTPEHHSSI DHEPrus, KOJIWYECTBO TEIUIOTHI, YJeNbHasi TEeIIOEMKOCTh BEIIECTBA, yJENbHas
TeIIOTa IJIABJICHUS, YeIbHAs TEIIOTa MapooOpa3oBaHus, yaeibHas TEIUIOTa CropaHusl TOIUIMBA, KO3()HUIIUEHT
II0JIE3HOT'O HeﬁCTBHH TEIIOBOM MallrHbI, OTHOCUTECJIbHAA BJIAXXHOCTh BO3yXa, BHeKTpI/I‘IeCKI/Iﬁ 3apsi, Cujia TOKa,
3JIEKTPUYECKOE HAIPSDKEHUE, CONMPOTHUBJICHHE NPOBOJHHUKA, YAEIbHOE CONPOTHBICHHE BeIIECTBa, paboTa U
MOIOTHOCTBE 3JICKTPHUYCCKOT'O TOKa), IIpru OIIMCAaHUHN INPABUIIBHO TPAKTOBATH (I)I/ISI/I‘ICCKI/Iﬁ CMBICJI HMCIIOJIb3YEMBIX
BCIINYHH, 0003HauYeHnsT " CANHHNIbI (1)I/I3I/IT-IeCKI/IX BCIINYMH, HaXOAUThb (bOpMy.]'II)I, CBA3BIBAIONIUEC TaHHYIO
(U3NYECKYI0 BENWYHHY C JPYTUMH BEIWYHHAME, CTPOUTHh TpaQUKH W3yYSHHBIX 3aBHCUMOCTEH (U3UYECKUX
BEJIMYNH,;

. XapaKTepH30BaTh CBONCTBA Tell, (PU3NUECKHE SIBIICHUS U TPOIIECCHI, HCITONIb3Ysl OCHOBHBIC ITOJIOKEHUS
MOHCKyanHO'KHHeTI/IquKOﬁ TEOpHUU CTPOCHUA BEIICCTBA, INMPHUHIUII CYIICPIIO3UITNN noieun (Ha Ka4€CTBECHHOM
YPOBHE), 3aKOH COXpaHEeHHs 3apsia, 3akoH OMa Juis ydacTka 1ernu, 3akoH Jxoyis—JIeHia, 3aKOH COXpaHeHUs
SHEPTHH, TIPH STOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIHCHIBATH €I0 MAaTEMaTHIECKOE BEIpaKEHHE,;

. OOBACHATH (pU3MUECKHE TMPOILECCHl M CBOMCTBA TeJN, B TOM 4YHCIE M B KOHTEKCTEC CHUTYaIlHid
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh IPUIMHHOCIICIACTBEHHBIC CBSI3U, CTPOUTH 00BsCHEHUE U3 1—2
JIOTUYECKHX IIIaroB C OMOpPOi Ha 1—2 M3YYCHHBIX CBOWCTBAa (YM3MUYCCKUX SIBJICHWHA, (PU3NYCCKUX 3aKOHOB KU
3aKOHOMEPHOCTEH;

. pemats pacd€THBIC 3afadyd B 2—3 NEHCTBHS, HWCHOJIB3YS 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE
(M3MYeCKUEe BEIMYHMHBI, HAa OCHOBE aHallM3a YCIOBHS 3a/laydl 3alKChIBaTh KPaTKOE YCJIOBUE, BBISBIIATH



HEJOCTaTOK NaHHBIX IJIS PEIIeHUs 3aJadd, BHIOMpaTh 3aKOHBI U (POPMYIBI, HEOOXOAWMBIE AJS €€ peleHus,
MPOBOJUTH PACUETHI M CPABHUBATH TIOTYYECHHOE 3HAYCHNE (PH3MUECKON BETTMYUHBI C U3BECTHBIMU JIAHHBIMH;

. pacmo3HaBaTh MpoOIEeMBbl, KOTOPhIE MOKHO PELIMTh MPU MOMOIIM (PU3MYECKHX METOAOB, HCIIONIb3Ys
ONMCAaHWE WCCIENOBAHMs, BBIIEIATh IPOBEPSIEMOE MPEINONOKEHHe, OLEHUBAaTh INPABWIBHOCTH MOPSAKA
MPOBE/ICHYSI UCCIICIOBAHMUS, JICTIaTh BEIBOIBI,

. MPOBOAWUTH ONBITHI TI0 HAOMIONEHUI0 (HU3WUECKUX SBICHUH WM (U3WYECKUX CBOWCTB TeI
(KanuJISipHBIC SIBJICHUS, 3aBHCUMOCTH JABJICHHsI BO3AyXa OT €ro o0b&Ma, TemIlepaTypbl, CKOPOCTH Hpolecca
OCTBIBaHMsI M HarpeBaHUs NPW W3IYYEHUH OT LIBETa M3Nydaromed (MOTJoLIaoliei) MOBEPXHOCTH, CKOPOCThb
WCTIapEeHHUs BOJBI OT TEMIIEPATYPHI )KUAKOCTH U TUIOIIAIN €€ MOBEPXHOCTH, HIEKTPU3ALHSI TEI U B3aUMOJCHCTBHUE
ANICKTPUYECKHUX 3apsJIOB, B3aMMOJCHCTBAE TIOCTOSHHBIX MAarHWTOB, BU3YyaJIM3allisd MAarHUTHBIX TOJCH
MOCTOSTHHBIX MAarHWTOB, JCHCTBHMSI MAarHHTHOTO IIOJII Ha TMPOBOJAHHMK C TOKOM, CBOWCTBA 3JCKTPOMAarHuTa,
CBOWCTBA DIIEKTPOJBUTATEINSl TOCTOSHHOTO TOKa): (OPMYyIHpPOBATh MPOBEpSEMbIe MPEANONOXKECHUS, COOUPATDH
YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pYAOBaHHS, OMUCHIBATE X0/ OIBITA U (POPMYIUPOBATH BHIBOAKI,

. BEITIONHSTE TIPSIMBbIE W3MEPEHHSI TEMIIEPaTyphbl, OTHOCUTEIHFHOW BIAXHOCTH BO3MyXa, CHIBI TOKA,
HampsoKeHUusA C HMCIOJB30BAHUEM aHAJIOTOBBIX HpI/I60pOB U JaT4YuKOB (1)I/I3I/I‘-ICCKI/IX BCJIMUMH, CpaBHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 3a/laHHOM a0COIFOTHOM MOTPEIIHOCTH;

. MPOBOJIUTH HUCCIEIOBAHNE 3aBUCUMOCTH OHOUN (hU3NYECKON BETUYHUHBI OT APYTOH C MCIIOIE30BAHUEM
MPSIMBIX M3MEPEHNH (3aBUCUMOCTh CONPOTHBIICHUS TTPOBOJIHUKA OT €0 JUTHHBI, TUTOMAAH TIOTIEPEYHOTO CEUSHHS
1 yJIENBHOTO COMPOTUBIICHHUS BEIIECTBA MTPOBOJIHUKA, CHITBI TOKA, MIYIIEro Yepe3 MPOBOIHUK, OT HATIPSDKEHUS Ha
MIPOBOJIHUKE, WCCIEOBAHUE TMOCIENOBATENIFHOTO M TMAPaJUIEFHOTO COSNWHEHH MPOBOAHHUKOB): TIAHUPOBATH
WCCIIeIOBaHNE, COOMPaTh YCTAHOBKY W BBINIOJHATH M3MEPEHUs, CIEAys NMPEeAIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ymbTaThl MONyYEeHHOW 3aBHCHMOCTH B BHIE TaOmuI u rpadukoB, nenaTh BBIBOABI IO pe3ylbTaTaMm
WCCIIEIOBAHNS;

o IMPOBOJIUTE KOCBEHHLIC HN3MEPCHHUA (1)I/I3I/I‘-IGCKI/IX BCJIMYUH (YILCJ'H)HEUI TEeNI0EMKOCTD BC€IICCTBA,
COTIPOTHBJICHHE MPOBOJHMKA, pad0Ta W MOIIHOCTH AJIEKTPUIECKOrO TOKA): TUIAHUPOBATH U3MEPEHHUs, coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYS MPENI0KEHHOW WHCTPYKITUH, U BBIYUCIISATH 3HAYCHNE BEIIMYNHEI;

. coOJII0IaTh TIpaBUIIa TEXHUKH 0€30MacHOCTH MpU paboTte ¢ 1abopaTopHBIM 000PYIOBAHUEM;

. XapaKTepU30BaTh MPUHIIMITEI IEHCTBHS H3YYSHHBIX MPUOOPOB U TEXHUIECKUX YCTPOUCTB C OMOPOi Ha
WX OMUCaHus (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, MapoBasi TypOWHA, aMIIepMETp, BOJIBTMETD,
CUETYMK DIIEKTPHUUYECKOH OJHEPTHH, DIIEKTPOOCBETHTENbHBIC IPHOOPHI, HArpeBaTelbHBIC 3JICKTPONPUOOPHI
(mpuMepbI), JMEKTPUYECKUE MPEIOXPAHUTENH, JJIEKTPOMArHUT, JJEKTPOJABUTATENh IOCTOSHHOTO TOKa),
WCTIONB3Ys 3HAHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUHN U HEOOXOMMbIe (PU3UUECKUE 3aKOHOMEPHOCTH;

. pacrmo3HaBaTh MPOCTHIE TEXHWYECKHE YCTPOWCTBA W HW3MEPHUTENbHBIE TMPUOOPHI 1O CXeMaM |
CXEMAaTHYHbIM PUCYHKaM (KMJIKOCTHBIN TEPMOMETp, TEPMOC, NICUXPOMETP, TUTPOMETP, JBUraTeb BHYTPEHHETO
CrOpaHus, OJJEKTPOCKOIN, PEOCTaT), COCTAaBISTh CXEMBl DJIEKTPUYECKUX Iered ¢ MOoCcie0BaTelbHBIM U
napaiebHBIM COSTUHEHUEM DIIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUYEHUSI DJIEMEHTOB JIEKTPUICCKUX LIETIel;

. MPUBOJAUTH TPUMEPHl (HAXOMUTh WH(POPMALMIO O TMpHUMepax) NPAKTUIECKOTO HCIOIb30BAHUS
¢u3nUecKuX 3HAHUH B IMOBCEJHEBHOM XM3HU sl oOecriedeHus: 0€30MacHOCTH NpU oOpaleHny ¢ npubopaMu u
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUs 3J0POBbS M COOJIOACHUS HOPM OKOJOTMYECKOTO MOBEICHUS B
OKpY>Karollen cpene;

° OCYIIECTBJISATh MOMCK HHpopMaIK (HU3NIECKOro cozepxkanus B MIHTepHeTe, Ha OCHOBE MMEIOIIUXCS
3HAaHUH W TMyTEM CpaBHEHHS JOMOJHUTEIBHBIX HWCTOYHUKOB BBIIEIATh WH(MOPMAIUIO, KOTOpAas SBISETCS
MTPOTUBOPEYHMBOH HITK MOXET OBITh HEIOCTOBEPHOM;

. UCIIOJIb30BaTh TPU BBITOJHEHUH y4eOHBIX 3a/IaHUil HAYYHO-TIOMYJSIPHYIO JUTEpaTypy (QH3HYECKOTrO
coJiepKaHus, CIIPaBOYHBIE MaTepUabl, pecypchl ceTn HTepHeT, BIageTh NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTa,
peoOpa3oBaHus HH(PpOPMALIMU U3 OJTHON 3HAKOBOU CUCTEMBI B IPYTYIO;

. co371aBaTh COOCTBEHHBIC NMHMCHMEHHBIE W KpPaTKHUE YCTHBIE COOOIEHHS, 0000mIass nH(OpMAIo H3
HECKOJPKMUX HMCTOYHUKOB (DU3UYECKOTO COJICPKAHHS, B TOM YHCIE MYOJMYHO TPEJICTABIATh PE3YNbTAThI
MPOEKTHOW MJIM UCCIEN0BATEIBLCKON AEATEIbHOCTH, P 3TOM I'PAMOTHO HUCTOIb30BaTh U3yYEHHBIN MOHATUUHBIN
anmapaTt Kypca (pU3UKH, COIPOBOXKAATH BHICTYIICHUE MTPE3eHTAINECH;



. IpU BBHIMOJHEHUN Y4YeOHBIX MPOEKTOB W HCCIENOBAHUH (U3MUECKUX MPOLECCOB PACIpENeNiTh
0053aHHOCTH B TPYIIIE B COOTBETCTBUH C ITOCTABICHHBIMHU 3a/la4aMU, CJICIUTD 3a BHINOJHECHUEM TIJIaHa JeHCTBUHA
U KOPPEKTUPOBATb €ro, aJcKBaTHO OLICHWBaTh COOCTBEHHBIH BKJal B AEATENBHOCTb TPYIIbI, BHICTPaWBaTh
KOMMYHHKAaTHBHOE B3aMMOJICHCTBHE, MPOSBIISISI TOTOBHOCTH pa3peiaTs KOH(QINKTHL.

K koHmy oOyueHns B 9 kJjacce TpeIMETHbIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE MJOJDKHBI OTpPaXkaTh
c(OPMHUPOBAHHOCTD Y O0YYAOIINXCS] YMEHUI:

. UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPAEKTOPHs, OTHOCHTEIbHOCTh
MEXaHUUECKOTO ABMXCHUS, Nedopmanus (ynpyras, miacTuyeckas), TpeHHe, IEHTPOCTPEMUTENbHOE YCKOPEHHE,
HEBECOMOCTb M TEPEerpy3Kd, LEHTP TSHKECTH, a0CONIOTHO TBEPAOE TeNo, LEHTP TSHKECTH TBEPIAOTrO Tena,
paBHOBecHe, MEXaHMUYECKHE KOJeOaHusi W BOJIHBI, 3BYK, HH(Pa3BYK M YNbTPa3BYK, DJIEKTPOMArHUTHBIC BOJHEI,
[IKaJia JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAaTbHO30PKOCTh, CIIEKTPBI UCIYCKAHHUS ¥ TOTJIONICHUS,
anb(a, OeTa- U raMMa-U3IydeHHsI, U30TOIIB, SACPHAs SHEPTETHKA,;

. pasnnyath sIBICHHUA (PaBHOMEPHOE U HEPaBHOMEPHOE MPAMOJHHENHOE IBIKEHUE, PABHOYCKOPEHHOE
NPSIMOJTMHEWHOE ABHKECHUE, CBOOOJHOE MaJeHUE TeJl, pPABHOMEPHOE JBHKCHHUE 110 OKPY>KHOCTH, B3aUMO/ICHCTBUE
TeJ, PEeaKTUBHOE JABIKEHHE, KoJieOaTeIbHOE IBM)KEHHUE (3aTyXarolllie W BBHIHY)KJICHHbIC KOJIEeOaHus), pPe30HAHC,
BOJIHOBOE JBM)KEHHE, OTpaXeHHE 3BYyKa, MPSAMOJIMHENHHOE paclpocTpaHEeHHe, OTpaKEHUE U MPeJIOMIICHUE CBETa,
MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3lIoKeHHE OEIOTro CBETa B CIIEKTP M CIIOKEHHE CIIEKTPATbHBIX I[BETOB,
JUCIIEpCUs] CBETa, €CTECTBEHHas pPaJHOaKTUBHOCTb, BO3HHKHOBEHHE JMHEWYATOTO CIEKTpa H3Iy4eHHUs) IO
OIMCAHHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, ICMOHCTPUPYIOIINX AAHHOE (PU3HMUECKOE SBICHHE;

. pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUI B OKpPY’KalOIIeM MHpe (B TOM YHUCIE
¢uznyeckue sBICHUA B NPUPOAE: NPWIMBHL U OTJIMBBL, ABMKEHHE IUlaHeT COMHEYHOH CHCTEMbl, PEaKTUBHOE
IBIDKEHHE JXUBBIX OPraHW3MOB, BOCIPHATHE 3BYKOB >KUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMHMYECKHE BOJIHBI,
LyHaMH, 3X0, LBETa TEJ, ONTHYECKHE SBJICHUS B MpHUPOAE, OHOJOrMYecKoe MACWCTBHE BHIMMOIO,
yIBTPaHOJIETOBOIO U PEHTTEHOBCKOIO H3JIyYEHHH, €CTECTBEHHBII PaJlOaKTHUBHBIM (OH, KOCMHUUYECKHE JIy4H,
pPaAMOaKTUBHOE W3Iy4YeHHE MPHUPOJHBIX MHHEPAJIOB, NEHCTBHE paJMOAKTHUBHBIX M3IyUYE€HHH HaopraHu3M
4eloBeKa), MPU 3TOM IEPEBOANTH MPAKTUYECKYI0 3a/ady B YUeOHYI0, BBLICISTH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKK) PU3HUYECKHUX SIBICHUN;

. OIMCHIBATh M3Y4YEHHBIE CBOMCTBA TeNl W (DU3WYECKUE SIBJICHUS, UCIOJB3Ys (U3MUECKHE BETUUMHBI
(cpenHsisi ¥ MIHOBEHHAs CKOPOCTb Tejla NMPH HEPAaBHOMEPHOM JBIKCHHWH, YCKOPEHHE, NEpeMeIleHHe, IyTb,
YIJI0Basi CKOPOCTh, CUJIa TPEHMS, CHJIa YIPYTOCTH, CHIIA TSDKECTH, YCKOpPEHHE CBOOOTHOIO MaseHHs, BEC Tela,
UMITYJIBC Tella, UMITYJIbC CHJIbI, MEXaHHYeCKasi paboTa ¥ MOIIHOCTh, MOTCHIUAIBHAS HEPTHUsl Teja, MOJHITOrO
Ha/ TIOBEPXHOCTHIO 3€MJIM, MOTCHUHUAIbHAs 3HEPrHsl CXKAaTOW IPYKHUHBI, KUHETHYECKAas O3HEPrHs, IOJIHAs
MeXaHUUYeCcKas SHepIus, MepUoJl 1 4acToTa KojaeOaHui, JUINHA BOJIHBI, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTb
CBEeTa, IIOKa3aTellb IPEJIOMJICHUSI Cpeabl), NPH OMNHCAHUM MPAaBWIBHO TPAKTOBaTh (U3NYECKUII CMBICH
WCTIONB3YEeMbIX BEIMYMH, 0003HAYCHUS! U €IWHHULBI (PU3MYECKUX BEJIIMYMH, HAXOAUTH (OPMYIIbI, CBSA3BIBAIOLIUE
JaHHYI0 (DU3MYECKYI0 BEJIMYMHY C APYTMMH BEJIMYMHAMH, CTPOUTHh TpapUKH HW3YyYEHHBIX 3aBHUCHMOCTEH
(hM3UYEeCKUX BETMYNH;

. XapaKTepH30BaTh CBOMCTBA TeJ, (hU3MYECKUE SIBICHHUS W MPOLECCHI, UCIONB3YS 3aKOH COXpPaHECHUS
9HEPrUM, 3aKOH BCEMHPHOTO TATOTEHUs, MPUHIMI CYNEPIO3ULMM CHJI, IPUHIUI OTHOCHTENBHOCTH [ anuies,
3aKkoHbI HpIOTOHA, 3aKOH COXpaHEHHs UMITYJIbCa, 3aKOHBI OTPAYKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHMS
3apsII0BOr0 M MacCOBOT'O YHCEI MPH SIIEPHBIX PEAKLUSIX, IIPH 3TOM J1aBaTh CJIOBECHYIO (DOpPMYIMPOBKY 3aKOHA U
3aMHCHIBaTh €r0 MaTEMAaTHYECKOE BBIPAKEHUE;

. OOBSICHATh (DU3MYECKHEe TMpOIlecChl M CBOMCTBAa Tel, B TOM YHCIE W B KOHTEKCTE CHUTyalui
MPAaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIBIATh NPUUNHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2—
3 JOrMYecKHX IIaroB ¢ OMOPOH Ha 2—3 M3yYEHHBIX CBOMCTBA (YM3MYECKUX SBJICHUH, PU3MUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

. pemath pacuy€THBIC 3a1auyl (OMHPAIONIMECS HAa CHCTEMY W3 2—3 ypaBHEHMI), MCHOJIbB3YsI 3aKOHBI H
(dbopMyinbl, cBA3bIBarOIIUE (PU3MUECKHE BEIMYMHBL: HA OCHOBE aHAINM3a YCJOBHUS 3a/JadM 3alUChIBaTh KPaTKOE
YCJIOBHE, BBISBIISATH HEIOCTAIONINE WM M30BITOYHBIC TaHHBIC, BRIOUPATh 3aKOHBI U ()OPMYJIBI, HEOOXOIUMBIC IS
peleHus, TPOBOAUTH PacyEThl U OLEHUBAThH PEATMCTUYHOCTD ITOJIyYCHHOTO 3Ha4eHUs (PU3MIECKOl BEJIUYMHBI,



. pacmo3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIN (U3UIECKUX METOAOB, HCIIONb3YS
ONMCAaHWE WCCIENOBAHMs, BBIICIATh IPOBEPSIEMOE MPEINONOKEHHE, OLEHUBATh INPAaBHIBHOCTH TOPSAKA
MPOBEIEHHsI UCCIIEOBAHNUS, eNIaTh BEIBOABI, MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOIEHHUH U OMBITOB;

. MIPOBOJIUTH OIIBITHI TT0 HAOMIOAEHUIO (PM3UYECKUX SBJICHHUNA WK (PU3MUECKUX CBOMCTB Tel (M3ydeHHe
BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHWs SHEPrHH, 3aBHCHMOCTH IMepHojAa KojeOaHWH MNpy>KUHHOTO
MasTHHKAa OT MacChl Ipy3a W XECTKOCTH MPYKHWHBl W HE3aBUCHUMOCTb OT aMIUIMTYIbl MajbIX KOJeOaHUH,
MPSIMOJIMHEWHOE PaclpoCTpaHEeHHE CBeTa, pa3iosKeHHe OeJIoro cBeTa B CHEKTP, U3yUeHUE CBONCTB M300paKeHUS
B IUIOCKOM 3€pKaje U CBOMCTB HM300pakeHUs MpeaMmera B coOuparomiel JuH3e, HaOJroleHHe CIUIOUIHBIX H
JUHEHYATBIX CIEKTPOB M3NIYyUYEHHS): CAMOCTOSATENILHO COOHMpaTh YCTaHOBKY W3 H30BITOYHOTO Habopa
000pYAOBaHHMS, OMUCHIBATH XOJI OIIBITA U €T0 PE3YIbTaThl, HOPMYIHPOBATH BHIBOBI;

. NPOBOJWTh TPH HEOOXOJUMOCTH CEPHUI0 TPSMBIX HW3MEPEHHH, ONpeAessisi CpelHee 3HaYCHHE
n3MepsieMorl BenWYHHBI ((POKyCHOE paccTOsSHHE COOHparomie IJWH3bI), OOOCHOBBIBaTh BBIOOp crocoda
M3MepeHust (M3MEPUTEITLHOTO Mpruoopa);

. MPOBOJIUTh HCCIICOBAHNAE 3aBUCHMOCTEH (DU3UYECKMX BEIWYMH C HCIOJB30BAHUEM MPSMBIX
W3MEpEHUI (3aBUCUMOCTh IMYyTH OT BPEMEHH MPH PAaBHOYCKOPCHHOM JBW)KCHHM O3 HAvalbHOW CKOPOCTH,
nepuoJia KoeOaHuil MaTeMaTHYeCKOro MassTHUKA OT JUTMHBI HUTH, 3aBHCUMOCTH YTJla OTPAXKCHUS CBETA OT yriia
MaJCHUS] W yIJia TPETOMIICHHS OT yIiia TaJaeHWs): TUIAaHUPOBATh HCCICJOBAaHHE, CAMOCTOSITENBHO COOUpATH
YCTaHOBKY, (DUKCUPOBATh pe3yJbTATHl MOJYYCHHOW 3aBUCHMOCTH (DU3MYECKUX BEIMYHMH B BUJAC TaOIUIl U
rpadMKOB, IENATh BBIBOJIBI 110 PE3yIbTaTaM HUCCIICIOBAHUS;

. MIPOBOJNTH KOCBEHHBIC M3MEPEHUS] PU3MUECKUX BEIMUYMH (CPEIHSST CKOPOCTh U YCKOPEHHE Tela Mpu
PaBHOYCKOPEHHOM JIBU)KCHHH, YCKOPEHHE CBOOOJHOTO MAaJCHUS, MECTKOCTh MPYKHUHBI, KOIDDUIMEHT TPEeHUS
CKOJTRKCHHSI, MEXaHW4Yeckas pabdoTa M MOIIHOCTh, YacTOTa W TMEpUOJ| KONeOaHW MaTeMaTHYeCKOro U
MPY)KUHHOTO MAsSTHHKOB, ONTHYECKas cuiia COOWparolieli IWH3bI, PaTUOaKTUBHBIN (OH): IUIAaHHPOBATH
M3MEpPEHHsI, COOMpPATh DKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINIOJHATh H3MEPEHHs, CIEAys MPEUIOKEHHOM
WHCTPYKIIUH, BBIYMCIIATh 3HAYCHUE BEIUYMHBI U AHATHU3UPOBATH MOJYYCHHBIC PE3YJILTAThI C YYETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHU;

. coOJII0IaTh TIpaBUIIa TEXHUKK 0€301acHOCTH MpH padoTte ¢ 1abopaTopHBIM 000PYI0BaHHEM;

. pas3invaTh OCHOBHBIC MPU3HAKH M3YYCHHBIX (PU3MUYECKUX MOJICINCH: MaTepralibHas TOYKa, aOCOIOTHO
TBEPIOE TENO, TOYCUHBI UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A, IJIaHETapHast MOJIeTb aToMa, HyKJIOHHAsk MOJIEIb
aTOMHOTO sIJIpa;

. XapaKTepU30BaTh MPUHIIUIIBI ASUCTBHS N3yUCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOKCTB C OMOPOH Ha
HUX OIIMCaHUuA (B TOM 4YHCJIC: CIIMAOMETP, JAaTUMKHU IOJIOKCHUSA, PACCTOAHUA U YCKOPCHUA, paKEeTa, 9X0JI0T, OYKHU,
nepuckor, (oroanmnapaTr, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), UCHONB3Ys
3HaHUsSI O CBOMCTBAX (PU3UUECKUX SBJIICHUI U HE0OXOIUMBIE (pr3nYecKre 3aKOHOMEPHOCTH;

. MCIIOJIb30BaTh CXEMBI U CXEMaTHUHBIE PUCYHKH U3YYEHHBIX TEXHUUECKUX YCTPOMCTB, H3MEPHUTEIBHBIX
npurOOPOB M TEXHOJIOTMYECKUX MPOLECCOB NPHU PEeIIeHUH Y4eOHO-TIPAKTHUECKUX 3a/1a4, ONTHYECKHE CXEMBI IS
MOCTPOEHHUS N300paKEHUH B TNIOCKOM 3epKajie M COOMparoIiel JTUH3E;

° NPUBOJIUTh TNpPUMEPHl (HAXOJAWTh HMH(POPMALMIO O TMPHUMEPax) NPAKTHUYECKOTO HCIIOIb30BaHUS
¢u3nUecKuX 3HaAHUH B IMOBCEJHEBHOM XM3HU sl oOecriedeHus: 0€30MacHOCTH NpU oOpameHny ¢ npubopaMu u
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUs 3J0POBbS M COOJIOACHUS HOPM OKOJOIMYECKOTO IOBEICHUS B
OKpY>Karollen cpene;

° OCYIIECTBJIATh IMOUCK HH(popMaluu (Gu3nueckoro coaepkanus B HHTepHETE, CaMOCTOSTEIbLHO
(GhopMyTUPYsl IOMCKOBBIN 3aMpoc, HAXOIUTh MyTH OMPEICICHUs JTOCTOBEPHOCTH IOJYYCHHON HMH(GOpPMAIMU Ha
OCHOBC UMCIOLINXCA 3HAHWH U JOITIOJTHUTCIIBPHBIX UCTOYHUKOB,

. WCIIOJIb30BaTh NPHU BBHIIIOJHEHUWH YYeOHBIX 3aJaHUIl HAyYHO-TIOMYJSIPHYIO JUTEPAaTypy (QHU3HUECKOTrO
coJiep>KaHusl, CIIPaBOYHbIE MaTePUAbl, pecypchl ceTn VIHTepHeT, BlajeTh NpUEMaMi KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMAIMH U3 OJHOM 3HAKOBOW CHCTEMBI B JAPYTYIO;

. co3/1aBaTh COOCTBEHHbIC MMCBMEHHBIC U YCTHBIE COOOIEHHSI Ha OCHOBE MH(OPMAIMK U3 HECKOIBKHX
WUCTOYHUKOB  (DU3UYECKOTO  COJEpKAaHUS, MYONUYHO  TPEJCTABIATh  PE3yabTaThl  MPOCKTHOW  WIIH
HCCIIEIOBATEIIbCKON JIeSITEIbHOCTH, MPU 3TOM T'PAMOTHO HCIIOJIb30BaTh M3YyYEHHBIM MMOHATHIHBIN ammapar



M3y4aeMoro pasjena (GU3UKH ¥ COMPOBOXKIATH BBICTYIUICHUE TIPE3eHTAINEH ¢ yUETOM 0COOCHHOCTEH ayUTOPUH
CBEPCTHUKOB.



TEMATHUYECKOE IIVIAHUPOBAHUE

7 KIIACC
Ne KouauuecTBouacon DJIeKTPOHHBIE
HaumenoBanuepasaen B K I (uudposbie)
n/ OB M TEMIPOrpaMMbl ce 60HTp0.m>m>1ep 6paKanecmlep o0pa3oBaTejibHbIEP
n ro a00ThbI a00ThbI ecypeb
Paznen 1.0u3uka u eé poJib B IO3HAHMHU OKPYKAKOLIEr0 MUPa
DusHKa - HAVK O bubmmoreka [JOK
11 y 2 https://m.edsoo.ru/7f
1pHpoae 416194
butmuoreka [IOK
1.2 dusnueckre BeJTUYNHBI 2 https://m.edsoo.ru/7f
416194
EctectBeHHO- Bbubanoreka [IOK
1.3 Hay4HBIAMETOIO3HAHH 1 https://m.edsoo.ru/7f
i 416194
Hroronopaszueny 5
Pazpnen 2.1lepBoHayajibHbIe CBEACHHS 0 CTPOEHUM BellecTBa
bubnuorexa LIOK
2.1  CrpoeHueBemniecTna 2 1 https://m.edsoo.ru/7f
416194
JBmwxenue u Bbubnmnoreka IJOK
2.2 B3aUMOJICHCTBUE 2 https://m.edsoo.ru/7f
YaCTHI] BELIECTBA 416194
ArperaTHbIECOCTOSIHUSB bubmmorexa TIOK
2.3 . ]ZCTBa 2 https://m.edsoo.ru/7f
H 416194
Hroronopaszueny 6

Paznen 3./IBuskeHue u B3auMoaeiicTBue Tex

MexaHnueckoe BUKEH Bubmiotexa LIOK
3.1 4 3 https://m.edsoo.ru/7f
e 416194
MHeDiuis. Macea butmmoreka [IOK
3.2 PILAA, ’ 6 1 https://m.edsoo.ru/7f
IUIOTHOCTH 416194
bu6nmoreka IJOK
3.3 Cuta. Bunsicun 15 1 https://m.edsoo.ru/7f
416194
Hroromopazaemy 24

Paznen 4./[aBienue TBEPABIX TeJ, )KMIAKOCTE M ra3oB

Hasnenue. Ilepenaua

aBJICHHSI TBEPIBIMH bu6morexa LIOK
4.1 A P 3 https://m.edsoo.ru/7f
TeJaMH, JKMIKOCTSIMH U 416194
rasaMu
bubmmoreka [JOK
4.2 JlaBJIEHUEKHUIKOCTH 5 https://m.edsoo.ru/7f
416194
4.3 ATtMmochepHOeaBIeHNE 7 1 bubmorera LOK

https://m.edsoo.ru/7f
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416194
[elicTBUE KUAKOCTH U bubnmnoreka [JOK
4.4  ra3a Ha MOrpyXEHHOE B 5 2 https://m.edsoo.ru/7f
HUX TeJ0 416194
Uroronopazneny 20
Pasnes 5.PaGoTa m MomHOCTH. DHeprust
bubmuoreka [IOK
51 PaboTa 1 MOIIHOCTh 3 https://m.edsoo.ru/7f
416194
bubmmoreka [JOK
5.2 IIpocThieMeXaHU3MBI 6 1 2 https://m.edsoo.ru/7f
416194
bubmuorexa LIOK
53  MexaHuyeckasisHeprus 3 https://m.edsoo.ru/7f
416194
Uroromopazneny 12
PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO 68 5 12
YACOB I10 ITPOTPAMME
8 KVIACC
Ne KoanuecTBouacoB DJIeKTPOHHBIE
HaumenoBanuepaszaena B K n (uudposbie)
n/ OB M TEMIPOrPaMMbI ce 60}1Tp0.111>m>1ep 6paRanec1cnep o0pa3oBaTeJIbHbIEP
. ro a0o0ThI a00ThI ecypesi
Pazpnen 1.TenioBblesiBiIeHUsI
Crpoete i bubmmoreka LIOK
11 on é)ﬁCTBaBe ccTBA 7 https://m.edsoo.ru/7f
B 4181ce
bubmuoreka IIOK
1.2 | TennoBblenporecch 23 3 4 https://m.edsoo.ru/7f
4181ce
Hroronopaszueny 30
Paznen 2.9jieKTprUYeCKHE U MATHUTHBIE SIBJICHUSA
iHeSIKTIEH;ZCz:(eeHHHe bubmmorexa HOK
2.1 DAL 3ap 7 https://m.edsoo.ru/7f
Tena U ux
N 4181ce
B3aMMO/ICHCTBUE
IlocTostHHBIHRAEKTpUYE bubmmorexa HOK
2.2 iiToK P 20 1 5 https://m.edsoo.ru/7f
craro 4181ce
bubmunoreka IIOK
2.3 MarauTHbIEIBIEHUAS 6 1 1 https://m.edsoo.ru/7f
4181ce
24 DNeKTpOMarHUTHASUH]T 4 Bubnmnoreka [IOK
' VKU https://m.edsoo.ru/7f
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| 4181ce
Hroronopaszneny 37
PesepBHOEBpEMS 1
OBLIEE KOJIMYECTBO 68 10
YACOB I10 ITPOT'PAMME
9 KJIACC
KosmuecTBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepa3aenoB U IpakTu (uudposbie)
n/m | TeMOporpamMmbl Bcero  KonTponbHbiepaGorbl  4eckumep — 00pasoBaTesibH
a00ThI blepecypcehl
Paznen 1.MexannyeckuesiBJIeHUsI
bubnmoreka
MexaHndecKkoe JBIKCHHE B IHOK
1.1 12 1 2 )
CIOCOORI €r0 ONMHUCAHUS https://m.edsoo.r
u/7f41a4ab
Bubnunoreka
N LHOK
1.2 BzanmopeiicTBrueTen 19 1 1 https://m.edsoo.r
u/7f41a4ab
Bubnunoreka
HOK
13 3aKOHBICOXPAHEHHUS 10 https://m.edsoo.r
u/7f41a4a6
Hroronopaszaeny 41
Pa3znen 2.Mexannyeckue KoJe0aAHUSA U BOJTHbI
bubnmoreka
2.1 MexaHndecknekoieOanus 7 1 HOK_
https://m.edsoo.r
u/7f41a4a6
bubnoreka
HOK
2.2 MexaHHYeCKUEBOIHBI. 3BYK 8 1 https://m.edsoo.r
u/7f41a4a6
Wroronopasneny 15
Pa3nmen 3.97eKTPOMaraHuTHOE MOJIE M JIEKTPOMATHUTHBIE BOJTHBI
bubnnoreka
31 ONEeKTPOMarHuTHOE MOJE U 6 HOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.r
u/7f41a4ab
Uroronopaszueny 6
Pa3znen 4.CBeToBblesiBIeHUS
bubnuoreka
LHOK
4.1 3aKOHBIPACIIPOCTPAHEHUSICBETA 6 https://m.edsoo.r
u/7f41a4ab
4.2 JIMH3BI U ONITHYECKUETIPUOOPHI 6 1 EHO6£HOTCK8
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u/7f41a4a6
bubnunoreka
43 Pasnmoxxenue O6enoro ceera B 3 IHOK
CIIEKTP https://m.edsoo.r
u/7f41a4a6
Uroromopazneny 15
Paznen 5.KBaHTOBBIESIBJIEHUS
bubnunoreka
51 Hcmyckanve 1 HOTIIomeHne 4 HOK
CBETa aTOMOM https://m.edsoo.r
u/7f41a4a6
bubnunoreka
5.2 CtpoeHneaToMHOTOSIIpa 4 ]HI,[%IS{ //m.edsoo.r
u/7f41a4ab
bubnmoreka
5.3 SnepHbIepeakiim 8 ]lftg)lg /im.edsoo r
u/7f41a4ab
Uroromopazneny 16
Paznes 6.I1oBTOPHTEIHHO-00001IAI0IHITMOY b
[ToBTOpeHue u 0000IIeHNE EHO(;;HOTeKa
6.1 ;?gfg;f?m Kypea Qusiku 3a 9 https://m.edsoo.r
u/7f41a4a6
Uroronopazneny 9
OBLIEE KOJIMYECTBO HACOB 102

1O ITPOI'PAMME
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