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HHOACHUTEJIBHASA 3AIIUCKA

IIporpamMma 1o ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS COCTABICHA HA OCHOBE MOJOKEHUH U
TpeOOBaHMII K pe3yiabTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTelbHONW MPOTPaMMBL,
npencraBieHHBIX B @I'OC 00O, a Takxe ¢ ya€ToM (deaepanpHOi pabodeii mporpaMMbl BociuTaHus 1 KoHnentwm
nperoAaBanus yueOHoro npeamera «DPuznkay.

Copepxkanne TporpaMMbl 1O (M3WKe HaAmpaBlIeHO Ha (OPMHUPOBAHHE ECTECTBEHHOHAYYHOW TPAaMOTHOCTH
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 METAaIlPeIMETHBIM pe3yJbTaTaM OOyUYEeHHs, a TAaK)KEe MEXIPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX
y4e0HBIX PEAMETOB Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHusl.

[Iporpamma 1o (M3HMKE YCTaHABIMBAaeT paclpeiesieHne y4eOHOro maTrepuana mo rogam oOydeHus (1o
KJlaccaMm), TpeiaraeT MPUMEPHYIO0 IIOCIE0BATEIbHOCTh HM3Y4YEHHsS] T€M, OCHOBAaHHYIO Ha IIOTUKE DPa3BUTH
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/ICTeMOO6paSYIOHlI/IM A1 €CTCCTBCHHOHAYYHBIX y‘-IeGHbIX npeaMeTOB, ITOCKOJIBKY
(pM3UYECKUE 3aKOHBI JIGKAT B OCHOBE NPOIICCCOB M SABJICHMI, M3y4aeMbIX XMUMHEH, OUOJIOTHEH, acCTPOHOMHUEH U
(u3nyeckoii reorpadueii, BHOCUT BKJIaJ B €CTCCTBEHHOHAYYHYIO KaPTHHY MUPA, MPEAOCTABJISICT HAUOOJIee ICHBIC
00pa3ibl MPUMEHEHHUS HAYYHOTO METO/Ia TTO3HAHUS, TO €CTh CII0c00a MOIy4eHHs JOCTOBEPHBIX 3HAHUI O MUpE.

Onna w3 THaBHBIX 337a4 (U3MYECKOro OO0pa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUS COCTOUT B
(hOpMHPOBaHUY €CTECTBEHHOHAYYHON TPAaMOTHOCTH M MHTEPECa K HAyKe y 00YJarOIIUXCsl.

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

® HAYYHO OOBACHSTH SBIICHUS,

® OIICHMBATh ¥ IOHMMATh 0COOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

® UHTCPIPECTUPOBATE JaHHBIC U MCIIOJIB30BATh HAYUYHBIC JOKAa3aTCJILCTBA JAJId MOJIYUCHHA BHIBOIOB.

Ienu n3ydenus GpuU3MKKU HA YPOBHE OCHOBHOIO 00IIIEr0 00pa3oBaHus onpe/ieseHbl B KoHIenmuy npernoiaBanus
yueOHoro mpenMera «®dusmnka» B o0pa3oBaTeiabHBIX oOpraHusanusx Poccuiickoit denepaiuu, peaTu3yroIIux
OCHOBHBIE  00IIe00pa30BaTeNbHBIE TMPOTPAMMEI, yTBepX)AEHHOH pemienneM Komnmermn MwuHuCTEpCTBa
npocsenienns Poccuiickoit @eaeparun (mpotokon ot 3 nexadps 2019 r. Ne [1K4BH).

Henu nzyyenus puzuku:

® IpUOOpEeTeHNE MHTEpeca M CTpeMIICHHs OOydaromuxcs K HaydYHOMY HM3YYEHUIO MPUPOABI, pa3BUTHE HX
HUHTCIIUICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCT€ﬁ;

® Pa3BUTHE MPEJACTABICHUN 0 HAYYHOM METO/IE TTO3HAHUS U (POPMHUPOBAHHE HCCIIEI0BATEIHLCKOTO OTHOIIEHHUS K
OKPYKaIOILIUM SIBJIEHUSAM;

e hOopMUpOBaHUE HAYYHOT'O MHPOBO33PEHUS KaK pe3yibTara W3YYCHHS OCHOB CTPOCHHS MaTepuul U
(hyHIIaMEHTAITLHBIX 3aKOHOB (DPU3UKH;

e GopMHpOBaHKE TPEACTABICHUA O poiu (QU3MKKM AN pa3BUTHS JPYTHX E€CTECTBEHHBIX HAyK, TEXHUKU U
TCXHOJIOTHiA;

® pa3BUTHE MPEACTABICHUN O BO3MOXXHBIX chepax Oymayiiei npopecCHOHAIbHOM IEATEIBHOCTH, CBSI3aHHON C
(pM3MKOH, MOATOTOBKA K AalTbHEMNIIEMy 00YYEeHHUIO B ’TOM HalpaBJICHUU.

JlocTrkeHHE STUX LEJIeH IporpaMMbl 1o (PU3MKE Ha YPOBHE OCHOBHOIO 00IEro o0pa3oBaHHs 00eCIICUNBACTCS
pEIICHUEM CIISAYIONINX 3a1aY:

® IpUOOpETCHNE 3HAHWK O JUCKPETHOM CTPOCHHU BEIECTBA, O MEXAaHUYECKUX, TEIIOBBIX, SJICKTPUYCCKHX,
MarHUTHBIX ¥ KBAaHTOBBIX SIBICHUSX;

® IpUOOPETCHHE YMCHHMI ONMHUCHIBATH U OOBSACHATH (PU3NYECKUE SBJICHUS C HCIOJIH30BAHHEM ITOTYYCHHBIX
3HAHUI;



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

® pa3BUTHEC yMEHHH HAONIONATh TPUPOJHBIC SIBICHHUS M BBIMOJHATH OIBITHL, JIA0OpPAaTOpPHBIE pPa0bOTHl H
AKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS C HCIIOJIb30BAHUEM H3MEPUTEIILHBIX IPUOOPOB;

e oCBOCHHE TIpUEMOB paboTel ¢ wHPopMaIerd (HU3NIECKOTO COAEpKaHWs, BKIIOYAas HHPOPMANHUIO O
COBPEMEHHBIX JOCTHXCHUAX (DU3UKH, aHATTN3 U KPUTUIECKOE OLICHUBaHNE HH(POPMAIINH;

® 3HAKOMCTBO €O cdepaMu TPOGECCHOHAIBHON NEATCITLHOCTH, 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, y4uTedb JeflaeT BBIOOP MPOBEACHUs Ja0opaTOpHBIX PabOT M OMBITOB C YYETOM HHAWBUAYAIBHBIX
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.

®uszuka — Hayka o npupoge. SBneHus npuponsl. PU3NYECKHE SBICHUSA: MEXAHUUYECKHE, TEIUIOBBIE,
3JIEKTPUYECKHEe, MarHUTHBIE, CBETOBBIE, 3BYKOBEHIE.

dusnueckre BeNUYHMHbBL. M3Mmepenue ¢usznyeckux BenuunH. Dusndeckue npuOopsl. [lorpenrHocTs W3MepeHuH.
MexayHapoiHas CUCTEMA €IVHMIL.

Kak ¢usnka u apyrue ecTecTBEHHbIE HAyKHM H3Y4aloT TpUpoxy. EcTecTBeHHOHAy4HBIH METOJ TO3HAHWS:
HaOJro/IeHNe, TMOCTAHOBKA HAYYHOT'O BOMPOCA, BBIABIDKEHHE THIIOTE3, DKCIEPHMEHT IO TPOBEPKE THUIOTE3,
o0bsicHeHHe HaOmogaeMoro siBieHus. Onrcanue (GU3NIECKUX SBICHUH C TIOMOIIBIO MOJIEINEH.

Hemoncmpayuu.

1. MexaHu4ecKue, TEIIOBbIE, JJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

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

Jlabopamopnvie padbomut u onvimol.

OnpeneneHne MEeHbI JEIeHUs Kbl U3MEPUTEIHHOTO TIPHUOopa.
N3mepenne pacCTOSHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPIOIO Teja.

Onpenenenne pa3MepoB MaJIbIX Tell.

ke whRE

Wzmepenne TemnepaTypsl TPy MTOMOIIIH KUIKOCTHOTO TEPMOMETPA U JATYHKA TEMIIEPATYPHI.

6. IlpoBenenue uccnenoBaHus MO MPOBEPKE TMIIOTE3bI: JAINBHOCTh MOJIETA IAPHKa, MYIIEHHOI'O TOPU30HTAIBHO,
TeM OoJibllie, YeM OOJIbIIe BBICOTA ITyCKa.

Paspen 2. [lepBonayanbHbIe CBeICHUSI 0 CTPOCHHMH BellecTBAa.

CtpoeHue BemiecTBa: aTOMbl W MOJIEKYNbI, MX pa3Mmepbl. OMBITHI, JOKA3bIBAIOIIME IUCKPETHOE CTPOCHHE
BEIIECTBA.

JBmxenne gactur BemecTBa. CBA3b CKOPOCTH IBIKEHUS YACTHI] C TeMIeparypoid. BpoyHOBckoe IBIKEHUE,
mud¢ysus. B3aumoseiicTBre 4acTuI] BemecTBa: MPUTSHKEHNE M OTTaJIKMBaHUE.

ArperaTtHble COCTOSHHSI BEIECTBA: CTPOSHHUE Ta30B, JKHAKOCTEH M TBEPABIX (KPUCTAUIMUECKHUX) TEIl.
B3anmocBsa3p MeXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX COCTOSIHHAX M WX aTOMHOMOJICKYJISIPHBIM
ctpoeHreM. OcOOCHHOCTH arperaTHBIX COCTOSTHHM BOJIBI.

Hemoncmpayuu.

1. HaGmronenre OpOyHOBCKOTO JABMKCHHS.



2. HaOmoaeuue auddysuu.

3. HaGmionenue saBieHu, OOBICHIIOMNXCS MPUTSDKEHUEM HITH OTTAIKMBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnvie pabomot u onsimol.

1. Ormenka mraMeTpa aToMa METOJIOM PSIIOB (C HCTIOIb30BaHneM (hoTorpaduii).

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.

SBnenve wHepHHMH. 3aKOH MHEpIUH. B3anmMoaelcTBre Ten Kak MpUYMHA M3MEHEHHS CKOPOCTH IBWKCHHS TEIl.
Macca kak mMepa nHepTHOCTH Tena. [ImoTHOCTh BemecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYI B €IUHUIIE
0o0BEMa BelecTBa.

Cuna kak XapakTepHucTuKa B3amMmojeiicTeus Ten. Cuia ynpyrocty u 3akoH ['yka. M3smepeHue CHITBI ¢ TIOMOIIBIO
TUHAMOMETpa. SIBIeHNe TATOTEeHUs U criia TsbkecTu. Cuila TShKeCTH Ha Apyrux miaHetrax. Bec tema. HesecomocTs.
CnoxxeHue Cuil, HallpaBJICHHBIX 0 OAHOU mpsiMoil. PaBHoaelcTByomas cuil. Cuina TpeHus. TpeHue CKOJIbXEeHUs U
TpeHwue MmoKos. TpeHue B MpUpoie U TEXHUKE.

Jemoncmpayuu.

HaOmoienne MexaHM4YeCKOTO TBMKCHUS Tella.

N3mepenne cKOpoCTH MPSMOIHMHEMHOTO JBUKEHUSL.
Hab6mtonenue sBiaeHus HHEPIIUU.

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

CnoxxeHue CuJjl, HapaBJICHHBIX IO OJHOU MPsAMOI.

Jlabopamopnwie padbomut u onvimol.

1. OmpeneneHne CKOPOCTH PABHOMEPHOTO JBIDKCHHSA (IIapuKa B JKHAKOCTH, MOJETH JIIEKTPHUYECKOTO
aBTOMOOMJIS M TakK Jajiee).

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

3. Omnpenenenre IOTHOCTH TBEPIOTO TeA.

4. OnbITHI, JEMOHCTPHPYIOIIHE 3aBUCUMOCTE pacTshKeHUs (IedopMarin) Npy>KHHBI OT PUIIOKEHHOH CHUIIBI.

5. OmbITE, NEMOHCTPUPYIOIINE 3aBUCHMOCTh CHIIBI TPEHHSI CKONBXKEHHMS OT Beca Tela H XapakTepa
COTIPUKACAIOIINXCS TIOBEPXHOCTEH.

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

Hasnenne. CriocoObl YMEHBIIEHUS W yBEIWYCHUs JaBlieHUs. /laBneHne raza. 3aBHCHMOCTH JaBJICHUS Taza OT
o0Bb€Ma, Temmeparypbl. llepemava maBneHust TBEPIBIMH TEllaMH, XHIKOCTAMH W razamu. 3akoH Ilackas.

oukwnE

[IHeBMaTHuecKkue MalIMHBL. 3aBUCHUMOCTb [JaBJICHHMS XHIKOCTH OT TIiyOuHbL. ['mapocraTnyeckuid mapamokxc.
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 u3mMepenus: arMocepHOro AaBICHUSI.

JlelicTBHE >KMAKOCTH W ra3a Ha MOTPYyKEHHOE B HMX Teslo. BwlTamkuBaromas (apxuMenoBa) cHiia. 3aKOH
Apxumena. [InaBanue Ten. Bo3nyxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JIaBJICHHS ra3a OT TEMIIEPATyPhI.

[lepenava qaBneHus )KUIKOCTHIO U Ta30M.

Coobmmarormuecst COCYIbI.

I'unpasnnyeckuii mpecc.

[IposiBieHne AeWcTBHUSI AaTMOC(EPHOTO TABICHUSL.

3aBHCHUMOCTD BHITAIKHBAIOLICH CHIIBI OT 00bEMa MOTPYKEHHOHN YaCTH TeNa U IUIOTHOCTH JKUAKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BEITECHEHHOM XKHUIKOCTH.

8. YcnoBue miaBaHus Tell: IUIABAaHUE WM MOIPY>KEHHUE TeJl B 3aBUCUMOCTH OT COOTHOILIEHHS MJIOTHOCTEH Tea U
AKHUJIKOCTH.

NouhswNe



Jlabopamopnvle padbomolt u onvimol.

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

2. OrmpepenieHne BRITAIKUBAIONIEH CHITBI, ICHCTBYIOMIEH Ha TEIIO, MTOTPYKEHHOE B KUIKOCTD.

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 MJIOTHOCTH KHUIKOCTH.

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

Pasnesn 5. Pabota u MomxHOCTB. JDHeprus.

Mexanunueckas padota. MOIIHOCTE.

[IpocTeie MexaHM3MBI: phIYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. lIpaBmio paBHOBecusi peryara. llpuvenenwe
MpaBwJia PaBHOBECHS pbIdara K ONoky. «3omoroe mpaBumio» mexaHuku. KIIJ[ mpocteix mexanmzmos. [Ipocteie
MEXaHHU3MBI B OBITY M TEXHHKE.

Mexanudeckas sHeprus. Kunetudeckas v nmoteHuuanbHas sHeprus. [IpeBpalieHue olHOro BUa MEXaHUYECKOM
SHEPTHH B APYTOil. 3aKOH COXPAHEHHUS YJHEPTUN B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie padbomut u onvimol.

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

2. HccnepgoBaHue yClIOBUM paBHOBECHS phlyara.

3. Uzmepenue KII/] HakIOHHOM MIIOCKOCTH.

4. H3ydeHHe 3aKOHA COXPAHEHUS MEXAHUYECKON SHEPIUM.

8 KIIACC

Paznesn 6. TensioBble siBJIeHUS.

OCHOBHBIC TOJIOKEHUST MOJIEKYJISIPHO-KUHETHIECKON TEOpUH CTPOEHHUs BelecTBa. Macca u pa3Mephbl aTOMOB
1 MOJIeKyJl. OTIBITHI, MOATBEPKIAOIINE OCHOBHEIE TIOJIOKCHUS MOJICKYIIPHOKHHETUIECKON TEOPHH.

Mogenu TBEPAOTO, KUIKOTO M ra3000pa3HOro COCTOSHMN BemiecTBa. Kpucrammmaeckue u amopdHbIe Tena.
OOBsicHEeHHE CBOWCTB Ta3oB, JKUIKOCTEH W TBEPIBIX TEJ HAa OCHOBE IMOJOXEHWUH MOIEKYISPHO-KHHETUYECKOM
Teopun. CMaynBaHUE ¥ KAWJLUISIPHBIC SBJICHUS. TEIUIOBOE PACIIUPEHHUE U CKATHE.

Temmepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBIDKCHHS YaCTUIl. BHYTpEeHHSST SHEpTHsl.
Croco6bl M3MEHEHHSI BHYTPEHHEW SHEprum: TEIUIonepesadya W COBepIieHHEe padoThl. BuIwl Teriomepenadu:
TEIUTIOTIPOBOHOCTh, KOHBEKIIVSI, H3TYICHHE.

KonuuecTBO TEoThl. Y ienbHas TEIUIOEMKOCTD BelllecTBa. TerI000MeH U TEIIOBOE PaBHOBECHE. Y paBHEHHE
TerioBoro OanaHca. IlmaBieHne W OTBepAeBaHME KPHCTAUIMYECKHX BEIIECTB. YIENbHAs TEIUIOTa IIJIaBJICHUS.
[Tapoo6pazoBanue u koHneHcanus. Mcmapenue. Kumenne. Y nenpHas Teriota mapooOpa3oBaHus. 3aBUCUMOCTD
TEMIIEPATyPbl KUIICHUS OT aTMOC(HEPHOT'O IaBJICHMUSL.

BnaxunocTs Bo3yxa.

DHeprus TOIMBa. Y NeIbHas TETUIOTa CTOPAHMUS.

[punnunel padoTel TermaoBbix Apurateneid KITJ TerutoBoro apuratens. TeryoBble IBUraTeld M 3alluTa
OKpY>Karollen cpeibl.

3aKkoH COXpaHEHHS U MPEBPAIICHIS SHEPTHH B TEILIOBBIX IIPOIIeccax.

Jemoncmpayuu.

Habnronenne OpoyHOBCKOTO ABHKEHHS.

Hab6monenue muddy3umn.

HaOmoienme sBieHui cMauMBaHUs U KAaNWUISPHBIX SBICHUH.

Habumoienue TermmoBoro pacmmpenys Tel.

M3menenune maBieHus raza mpu n3MeHeHNH 00bEMa U HAaTrPEBAaHUU WITH OXJIXKICHUH.
[IpaBuna uzMepeHus: TEMIEPATYPBHI.

Buasl Teronepenayu.

OxJtakIeHUE MPHU COBEPIICHUN PaOOTEHI.

Harpesanue npu coBepiieHr# pabOTH BHSITHUMU CHJIAMH.

LN UREWNE



10.CpaBHEHHE TEIIOEMKOCTEH Pa3IMIHBIX BEIICCTB.
11.HabnroneHre KUTIeHMsL.
12.HabnroneHre OCTOSHCTBA TEMITEPATYPhI TIPH TIaBICHUH.
13.Mojaenu TEIIOBBIX ABUTATEIICH.

Jlabopamopnvie pabomul u onvimol.

1. OnbITH IO OOHAPYKEHHIO JCHCTBUSI CHUII MOJIEKYJISIPHOTO MTPUTSDKEHUSL.

2. OnBITHI 110 BBIPALIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM UJTH caxapa.

3. OmnbITHI 10 HAOIIOACHUIO TEIUIOBOTO PACILIUPEHHS 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 rumoTe3bl JWHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJOMKA >KUAKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIlepaTyphbl.

7. Habnionenue w3MeHeHUs BHYTPEHHEW SHEpruM Teja B pe3yibTaTe Temionepeaadyd u padoThl
BHEITHUX CHIL.

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

9. OmnpepeneHue KOJMMYECTBA TEIUIOTHI, MOJIYYEHHOI'O BOJOW IpH TEIUNIOOOMEHE C HarpeThiM
METAIIINYECKAM IIIIHHAPOM.

10. OrnpeaeneHue yIeabpHON TEITOEMKOCTH BEIIECTBA.

11. Uccnenosanue npoiiecca uCapeHuUs.

12. OrnpezaeneHre OTHOCUTEIHHOM BIAXKHOCTH BO3IyXa.

13. Omnpenenenue yAeabHON TEIUIOTHI IIABJICHUS JIbJIA.

Paszpen 7. dnekTpuyeckue 1 MarHUTHbIE SIBJICHUS.

Onextpu3auus Tea. [[Ba pona snekTpuueckux 3apsanoB. B3zanMopeilcTBue 3apspkeHHBIX Tell. 3akoH KynoHa
(3aBUCUMOCTH CHITBI B3aMMO/ICHCTBUS 3aPsDKEHHBIX TEJ OT BEIMYHHEI 3aPSI0B U PACCTOSIHUS MEXK]Ty TEIAMH).

Onekrpuyeckoe mnone. HanmpspkEHHOCTh ANIEKTpUYECKOro mnodisl. [IpuHnMn cyneprno3uuuu 3JI€KTPUYECKUX
rosielt (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snektpuyeckux 3apsiioB. DNeMEHTapHbIN 3nekTpuueckuil 3apsan. Ctpoenue aroma. [IpoBonHUKYN U
JUAIIEKTPUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUYECKOTO 3apsiaa.

ONEeKTpUYECKUI TOK. YCIOBHSA CYIIECTBOBaHMS JJIEKTPUUECKOTO TOKA. VICTOUHMKH IOCTOSHHOIO TOKA.
JleificTBHUS 3IIEKTPUYECKOr0 TOKa (TEIIOBOe, XMMHUYECKOE, MarHUTHOE). DJIEKTPUYECKHI TOK B JKHIKOCTIX H
rasax.

Onextpudeckass nenb. Cuia Toka. JNEeKTpuueckoe HamnpskeHue. CONpOTHBIEHHE NMPOBOIHHKA. Y IEIBHOE
conpoTuBieHUE BemecTBa. 3akoH Oma ang ywyactka nenu. IlocienoBaTenbHOE U HapajuIeNIbHOE COEAMHEHHE
MIPOBOJTHUKOB.

PaboTta n MomHOCTh 3neKTpHUecKoro Toka. 3akoH Jxoyns—JleHna. DinekTpuueckue LEenu U MOTpeOuTenH
3NEeKTpUIecKoi sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocTostHABIC MarHUTHL. B3anmMoelicTBHE TTOCTOSTHHBIX MarHUTOB. MarHuTHOE 1mojie. MarHuTHOE 1moJie 3eMiTh
W ero 3HadeHwe IJs KuU3HU Ha 3emue. OmbIT Opcrena. MarHuTHOE TMosie >IeKTpUdeckoro Toka. [IpumeHenne
JNIEKTPOMAarHUTOB B TeXHHKe. JleficTBHE€ MAarHUTHOTO IO Ha MPOBOAHUK C TOKOM. OJIEKTPOABUTATENH
MOCTOSIHHOT'O TOKa. VICIoNIb30BaHUE JIEKTPOJIBUTATENIEN B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omerter @apanes. SBnenue 3mekTpoMarHuTHON wHIyKIWU. [IpaBmmo Jlenma. Dnextporeneparop. CrocoOb
MOJTYYEHUS! SIEKTPHUUECKON SHEPTHH. DIIEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX DHEPTHUH.
Hemoncmpayuu.

DneKkTpu3anus Tedl.

JIBa ponia 3eKTpHUUECKUX 3apsA0B U B3aUMOIEHCTBHUE 3apSKEHHBIX TEIL.
VY CTpoiCTBO U IEHCTBHUE ANEKTPOCKOIA.

OnexTpocTaTuyecKkasi HHIYKIIHSL.

3aKOH COXPAaHEHUs dIEKTPUUECKUX 3aPSI0B.

[IpOBOTHUKY U TUANEKTPUKH.

MopenupoBaHU€e CWIOBBIX JIMHHUM 3JEKTPUUECKOTO MOJSI.

NouhswNe



8. HMcTOYHMKY NOCTOSIHHOTO TOKA.

9. JleicTBUS 2IIEKTPUIECKOTO TOKA.

10.27eKTpUIEeCKUit TOK B JKHIKOCTH.

11.T"a30Bbli pa3psia.

12.M3MepeHne cuiibl TOKa aMIIEPMETPOM.

13.M3MepeHune AIeKTPUUECKOr0 HAMPSIKEHUS! BOJIbTMETPOM.

14.PeocTaT 1 Mara3uH CONPOTUBIIECHUMN.

15.B3aumoneicTBrE OCTOSIHHBIX MAarHUTOB.

16.MonenupoBaHue HEBO3MOKHOCTH pa3/IeieHUs IOJOCOB MAarHUTA.

17 . MonenupoBaHHe MarHUTHBIX TOJIEH TOCTOSIHHBIX MAaTrHUTOB.

18.0msIT Dpcrena.

19.MarautHoe moJjie Toka. DIeKTPOMAarHur.

20./leiicTBHEe MArHUTHOTO TI0JIA HA MPOBOIHUK C TOKOM.

21.D51eKTpoABUTATEIH TTIOCTOSHHOTO TOKA.

22.UccnenoBanue sIBICHUS SJICKTPOMArHUTHON HHITYKLUU.

23.0mbrTeI Dapanes.

24.3aBHCHMOCTD HaIPaBJIEHHS HHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro BOSHUKHOBEHHSI.
25.25IeKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie padbomut 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.

M3mepenue u peryimpoBaHue CUIIBI TOKA.

H3MepeHue u peryinpoBaHUE HAIPSKECHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, HIYIIETO 4Yepe3 PE3UCTOP, OT CONPOTUBICHUS pe3UCTOpa U
HaIpsHKEHUS. Ha pEe3UCTOPE.

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

oukwnE

8. TIpoBepka mpaBuiia CJI0KEHUS HAIPSHKEHUH IPHU MTOCIEN0BATEIBHOM COEIMHEHHUHU 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, BBIIECIAEMON Ha PE3UCTOPE.

12.MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYILErO Yepe3 JIAMIIOUKY, OT HAIIPSDKEHUS Ha HE.

13.0Onpenenenne KIIJ[ HarpeBarens.

14.VMccnenoBaHue MarHuTHOTO B3aUMOJICHCTBUS IIOCTOSIHHBIX MAarHUTOB.

15.M3ydeHrie MarHuTHOTO TIOJIsI TOCTOSIHHBIX MAarHUTOB TIPH WX 00BETUHEHUH U Pa3JICIICHHU.

16.MccnenoBanue AEHCTBUS IEKTPUUECKOIO TOKA HA MAarHUTHYIO 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 KIIJ anexTpoaBUraTesIbHON yCTAaHOBKH.

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 TIpsAMONTHHEHHOE ABIKeHHE. CBoOOHOE TTageHue. OnbITel ["anmmest.



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

ITepsriit 3akon Hrrtotona. Bropoii 3akon HetoToHa. Tpetnii 3akoH HetoToHa. IIpuHIMN Cynepno3uiyuy Cull.

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. IlepBast kocMmuyeckasi CKOpocTb. HeBecoMOCTh M 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 IBIDKEHUE.
Mexanndeckasi paboTa W MomIHOCTh. PaboTa CHl TSXKECTH, yNPYrocTH, TpeHus. CBsA3b SHEPTHH W PabOTHI.
[loreHumanpHas 3HEpPTUA Tena, IMOAHATOTO HAJ TOBEPXHOCTHIO 3emiu. l[loTeHImanbHas 3HEPTHUs CHKaTOu
npyxuHabl. KnHetmueckas sHeprus. TeopemMa 0 KHHETHYECKOH 3HEPTHU. 3aKOH COXPAHEHHS MEXaHHYECKOM
SHEPTHH.

Jemoncmpayuu.

HaOmonenne MexaHn4YecKoro JBMKEHHUS Tella OTHOCHUTENBHO PA3HBIX TEJ OTCUETA.

CpaBHeHHE ITyTeH U TPACKTOPH IBUXKEHUS OJTHOTO U TOTO K€ TeIa OTHOCUTEILHO Pa3HBIX TEN OTCUETA.
M3mepenne cKOpOCTH U YCKOPEHUSI IPSMOTHHEHHOTO JBUKCHUSI.

HccnenoBanue NprU3HAKOB PABHOYCKOPEHHOT'O JBUKCHHUS.

HaGmoienue qBrXeHHS TeNna 0 OKPYKHOCTH.

HaOmonenne MexaHWYeCKHX SIBICHUH, TPOUCXOASIINX B cucTeMe oTcuéTa «Tenexka» mpu e€ paBHOMEPHOM
¥ YCKOPEHHOM JIBIKEHHH OTHOCHTEIHHO KaOMHeTa (hPU3HKH.

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

ouvkwneE

8. HaGmionenue paBeHCTBA CHII ITPU B3aMMOACHCTBUU TEJl.

9. U3meHeHue Beca Tena MpU yCKOPEHHOM JIBHKEHHH.

10.I1lepenaua uMIysbca Ipy B3aUMOJIEHCTBUY TEI.

11.1IpeoOpa3oBaHus SHEPTUH IIPH B3aUMOJICHCTBUH Tell.

12.CoxpaHeHne UMITyJIbca TP HEYIIPYTOM B3aUMOJICHCTBUM.

13.CoxpaHeHune UMITyJIbca IPU aOCOMIOTHO YIIPYTOM B3aUMOIEHCTBHH.

14.HabGnroeHre peakTUBHOTO JIBHKEHUSI.

15.CoxpaHeHne MeXaHHYECKOM SHEPTHH MPH CBOOOIHOM ITaJIEHUH.

16.CoxpaHeHne MEXaHNYECKOM SHEPTUH NPH IBHKEHHUHN TeJla O[] IEHCTBUEM NPYKHHBI.

Jlabopamopnvie padbomut u onvimol.

KoHncTpynpoBanue TpakTa AJis pa3roHa U AAJbHENIIEro paBHOMEPHOIO ABM)KEHUS IIapUKa WITN TEIEKKH.
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHS OpyCKa MM JIBMXKEHUS LIapHKa [0 HAKIIOHHOM TIOCKOCTH.
Onpenenenne yCKOpeHUs Tela MpU paBHOYCKOPEHHOM JBM)KEHUH TI0 HAKJIOHHOW TUIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH IIyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM JIBHKEHHH 0€3 Ha4aIbHOM CKOPOCTH.

vk wh e

[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. Omnpenenenne ko3 unreHTa TPEHUs CKOJIBKEHMYSL.

8. Ompenenenne kECTKOCTH TPYKAHBL.

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.M3y4enue 3aK0HA COXPaHEHUSI SHEPTUH.

Pa3znen 9. Mexannueckue KoJje0aHUsI U BOJIHBI.

KonebarensHoe nBuxkenue. OCHOBHBIE XapaKTEPUCTHKH KOJNEOAaHWH: TEpUON, 4YacTOTa, aMIUTUTYJA.
MatemMaTUu4ecKuil U Py KUHHBIH MassTHUKY. [IpeBpamnieHre sHEprun MpH KOIeOaTeIbHOM JIBUKCHUU.



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.

AKyCTHYECKHN pe30HaHC.

Jlabopamopnvie padbomot u onvimol.

ouhkwnNnE

Omnpenenenue 4acTOThl ¥ IEPHOIA KOJIeOaHUH MaTeMaTHIECKOTO MasiTHUKA.

Omnpenenenue 4acTOTHl U IEPUOA KOJICOAHUH NPYKUHHOTO MasTHUKA.

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. HU3mepenue yckopeHHs CBOOOJHOTO MaACHUSL.

Paznen 10. DiekTpoMarHuTHoe noJjie 1 3J1eKTPOMATHUTHbBIE BOJHBI.

ONEeKTPOMarHUTHOE TMOJe. OJEKTPOMarHuTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMAarHUTHBIX BosH. [llkana

oukwnNnE

3JIEKTPOMArHUTHBIX BOJIH. VIcIIONIb30BaHuE 3JIEKTPOMAarHUTHBIX BOJIH I COTOBOM CBSI3H.

DneKkTpoMarHuTHas mpupoaa ceera. CKopocTh cBeTa. BomHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOWCTBA CBETA.

Jlabopamopnvle pabomot 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. Xox myuedt B mma3ze. OnTudeckas cucteMa Qoroarmapara, MUKPOCKONa W Tejleckoma. [7a3 kak
onTHYecKas cuctemMa. bIu3opyKocTh U NaTbHO30PKOCTb.

Paznoxenue 6enoro cera B criekTp. OnbiTel HetoToHa. CiiokeHHe CeKTpasIbHBIX IBETOB. [lucrepcus cera.
Jemoncmpayuu.

[IpssmonuHelHOEe pacIpoCTpaHEHHE CBETA.

OTtpaxeHne cBera.

[omyuenue n306paXkeHM B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKaJlax.

[Ipenomnenue caera.

OnTHueckuii CBETOBOA.

Xon tyueil B coOuparolei IuHs3e.

Xox my4eil B pacCcenBaroIEH JINH3E.

[omyuenune n300pakeHHiA C TOMOIIIBIO JIMH3.

LN REWNE

[Mpunnun geicTBus doroarmnapaTa, MUKPOCKOTIA U TEIECKOTIA.
10.Mognens riaza.

11.Pa3noxeHue OEIoro CBETa B CIICKTP.

12.Tlomy4yenue Genoro cBeTa Mpy CIOXKEHUHU CBETa Pa3HbBIX IIBETOB.
Jlabopamopnvle pabomot u onvimol.



1. HccnemoBaHue 3aBUCHMOCTH yTila OTPaXEHHUS CBETOBOT'O JIyda OT yTJia MaJeHHs.

2. M3ydenue xapakTepUCTHK M300paKEHUs ITpeIMeTa B INIOCKOM 3epKajle.

3. HccnenoBaHne 3aBHCHMOCTH yTila TPEIOMIICHHS CBETOBOTO Jy4a OT yIUia MAaJeHHS Ha TPaHUIE «BO3IAYX—
CTEKJIO».

4. Tlony4enue n300pa>keHU C MOMOILBIO COOMPAIOLICH JINH3BI.

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 mumanetapHas moiens aroma. Mogmens atoma bopa. Mcmyckanne W TOTIIOIIEHHE CBETa
aroMmoM. KBaHThbl. JIuHeiuaThie CIEKTPHI.

PagnoaktuBHOCTE. Anba, OeTta- 1 ramma-n3mydeHus. CTpoeHne aTOMHOTO sifjpa. HykiioHHast MoJienb aTOMHOTO
sinpa. M3oTonsl. PannoaktuBHble npeBpamenus. Ilepron noaypacnaga aTOMHBIX SIAED.

SAnepusie peakiui. 3aKOHBI COXPaHEHHS 3apSA0BOTO M MacCOBOTO YHCEN. DHEPIrus CBSA3M aTOMHBIX siiep. CBs3b
MAaccChI ¥ 3Hepruu. Peakmum cunTesa u geneHus suep. Mcrounnku sHeprun ConHIIA U 3BE3I.

SnepHast sHepreTuka. [[elcTBUS pafMOAKTUBHBIX U3yYEHUN HA )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CHGKTpI)I N3JIYYCHHSA U IOTJIOLICHUA.

CrieKTphl pa3IMYHbBIX I'a30B.

CrexTp Bogopoaa.

HaGmonenmne Tpexos B kamepe Bubcona.

Pabora cuérunka HOHM3UPYIOIMNX H3ITydeHHUH.

ouvpewWwNE

. Peructpanus uznyueHust npupoAHbIX MUHEPAJIOB U IPOIYKTOB.

J1a6opamopnbte padomut u onvimol.

1. Ha6HIO[ICHI/Ie CIJIOIIHBIX 1 JIMHEHYATBIX CIICKTPOB U3JTYUCHU.

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

3. UsmepeHue paanoakTUBHOTO (OHA.

IHoBTOpPUTEILHO-0000 1A MOIYJIb.

[ToBTOopuTENnbHO-0000IAOMMIA MOYJIb IpeJHa3sHaYeH I CHCTEMAaTHU3alud W OO0OOLICHHS NPEAMETHOTO
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 u3y4yeHUn AaHHOTO MOAYJSl Pean3ylOTCsl U CUCTEMATH3UPYIOTCS BUABI JESITEIbHOCTH, HA OCHOBE KOTOPBIX
obecrieunBaeTcs JIOCTH)KEHHE TMPEIMETHBIX W METalpeIMETHBIX IUIAaHUPYEMbIX pe3yJbTaToB OOydeHHs,
(dbopMHpyeTCcsT eCTeCTBEHHOHAy4YHas TI'PaMOTHOCTb: OCBOCHHE HAay4YHBIX METOJOB HCCIICAOBAHUS SIBICHUI
NPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUAMHU OOBSICHATH (PU3MUECKHE SBICHUS, IPUMEHSS OJIyUYCHHbIE 3HAHUS,
pemaTh 3a7ayy, B TOM YHUCJIe KaYeCTBEHHbIE U SKCIIEPUMEHTAIbHBIE.

[IprHIUIUANIBEHO AEATEIBHOCTHBIM XapakTep NaHHOTO pasjieNia peaiu3yercsl 3a CUET TOro, YTo oOydaromuecs
BBITOJIHSIIOT 3aJaHUs, B KOTOPBIX UM MPEAJaraeTcs:

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

WCTIONB30BaTh Hay4HbIE METOJbl MCCIICAOBaHMS (PU3MYECKUX SIBJICHUH, B TOM YHMCIE JUIsI IPOBEPKU 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 M3BECTHBIX BUIOB DHECPI'UU.

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



Uzyuenne QUMK Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs HAINPABICHO HA JOCTHKCHUE JTHYHOCTHBIX,
METAaINpPEeIMETHBIX U TIPEIMETHBIX 00Pa30BaTEIILHBIX PE3YJIbTATOB.

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

. 1) naTpHOTHYECKOT0 BOCTIMTAHUS:

. — IposIBIICHHE UHTEpEeca K HCTOPUU M COBPEMEHHOMY COCTOSTHHIO POCCHICKOM (PU3NUECKOM HAYKH;

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

. 2) rpakIaHCKOT0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

. — FOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYKAECHUH OOLIECTBEHHO 3HAYMMBIX U 3THUECKUX IIPOOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHNEM JIOCTIDKCHUN (QU3HKHY;

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

. 3) 3cTeTHYECKOr0 BOCIIMTAHUS

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

. 4) 1eHHOCTH HAYYHOI'0 IO3HAHUSA:

. — OCO3HaHME LEHHOCTH (PU3UYECKOW HAYKH KAaK MOIIHOTO HWHCTPYMEHTA MO3HAHUS MHpPA, OCHOBBI
Pa3BUTUS TEXHOJIOTUH, BAXKHEHUIIEH COCTABIISIOIIEH KYIbTYPBI;

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

. 5) popMupoBaHus KyJbTYPbI 310POBbSI M SMOLHOHAJIBLHOI0 0J1ArONOIYYHs:

. — 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 pedeKcHy, MPU3HAHNE CBOETO MPaBa Ha OMIMOKY M TaKOTO JKe TpaBa y
JPYTOro 4eI0BeKa;

. 6) TPyA0OBOr0 BOCIMTAHUS:

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

OpraHu3alyy, ropoAa, Kpas) TEXHOJOTHYECKOW M COLMAJIbHON HANpaBIEHHOCTH, TPEOYIOIIUX B TOM YHUCIE H
($u3nUecKuX 3HAHWH;

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

. 7) 3K0JIOTMYeCKOTr0 BOCIIMTAHUSA:

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

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

. 8) amanTanuu K M3MEHSIIOIMMCS YCJIOBUSIM COUUAIBLHON U NPUPOIHON cpeabl:

. — TOTpeOHOCTh BO B3aWMOJCHCTBUHM HPU BBIIOJIHEHUH HCCICAOBAHMHA M TPOEKTOB (U3UUECKOU
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;

. — 0CO3HaHHUE JePUIUTOB COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

. — IUITAHUPOBAaHHUE CBOETO PAa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;

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

U — OIIGHKa CBOWX JICWCTBHH € YYETOM BIHSIHHS Ha OKPYKAIONIYIO CpPelly, BO3MOXKHBIX TJI00aTbHBIX
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 ACWCTBHA, PETYJISTHBHBIC
YHHUBEpCaIbHBIE YIeOHBIC TeHCTBUS.

Ilo3HaBaTe/ibHBIEC YHHBePCcaJbHbIE yYeOHbIe AelCTBUSA

ba3oBble Jlornuyeckue AeHCcTBHS:

. BBISBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBJICHU);
. YCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCU(UKAIIIH, OCHOBAHUS JIJIs1 0000IIEHUS 1 CPABHEHHUS,
. BBISIBIISITH 3aKOHOMEPHOCTH M MTPOTHUBOPEYHS B PacCMaTpUBaeMbIX (pakTaX, TaHHBIX M HAOIIOJCHUSIX,

OTHOCAIIUXCS K (PU3UUCCKHUM SIBIICHHSIM;

° BBISBJISITH PUYUHHO-CJICJICTBEHHBIC CBS3H MPU U3yUECHUH (QU3UYCCKUX SBICHUH U TPOIIECCOB, ACTaTh
BBIBOJIBI C HCIIOJIb30BAHUEM JIEAYKTHBHBIX W WHAYKTUBHBIX YMO3aKIIOYEHHWH, BBIIBUTATh THIIOTE3BI O
B3aUMOCBS3SIX (DU3UIECKUX BEITMUNH;

. CaMOCTOSITEIHLHO BBIOMPATh CIIOCOO pelieHus yueOHON (U3MYecKol 3aaun (CpaBHCHUE HECKOJIBKUX
BapHaHTOB PELICHUs, BEIOOP HarboJee MOIXOISAIIEro ¢ YYETOM CaMOCTOSITENTFHO BBIICTICHHBIX KDUTEPHEB).

Ba3oBble Hccie1oBaTEIbLCKHE AeHCTBHS:

. MCTIOJB30BaTh BOMPOCHI KaK MCCIIEIOBATEIHCKII HHCTPYMEHT TTO3HAHUS,

. MIPOBOJIUTH IO CAMOCTOSITENIFHO COCTaBIIEHHOMY IUIAHY OIIBIT, HECTIOXKHBIN (PU3NIECKHI IKCIIEPHMEHT,
HEeOOJIBIIIOE UCCIIeJOBaHNEe (PUZNIECKOTO SBIICHHS,

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,

. MPOTHO3WPOBATh BO3MOXKHOE JANBHEHIIee pa3BUTHE (PU3NUIECKHUX IPOIECCOB, a TaKXKe BEHIIBHTATh
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 MOUCKE U 0TOOpEe MH(POPMAIMH HUITH
JAHHBIX C YYETOM MPEIOKEHHON yueOHON (PU3NIEeCKOH 3a/1a4H;

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

. CaMOCTOSITETIbHO BBIOMpATh ONTUMANBHYIO (DOpMy MpeacTaBiIeHUs HHPOPMAIMH U WILTIOCTPUPOBATH
pelaeMble 3a7a4i HECIIOKHBIMHA CXEMaMH, THarpaMMaMH, HHOHW TpapKOH H UX KOMOMHAITUSIMH.

KoMMyHnKaTHBHBIE YHUBEPCAJIbHBIE yUeOHbIE TeHCTBUS:

. B XOJIe OOCYXJEeHHs y4eOHOTO MaTepualia, pe3yiIbTaToB JIA0OPATOPHBIX PadOT W MPOEKTOB 3a7aBaTh
BOHpOCBI 10 CYH_IGCTBy O6CY)KI[3€MOI7[ TEMbI H BBICKAa3bIBaTh HJCH, HAIICJIICHHBIC Ha pemeHI/Ie 3agaduynu "
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 PE3YJIbTAaThl BBIMOJHEHHOIO (PU3UYECKOro OmbiTa (IKCIEPUMEHTA,

WCCIICIOBAHUS, TIPOCKTA);

. MOHUMATh W HWCIIOJIB30BaTh IMPEHMYIIECTBA KOMAaHTHOW W WHAMBUAYATHHOW pabOTHI TIPH pEIICHUH
KOHKPETHOH (pU3UUeCKOi POOIeMBbI;

° MPUHUMATh LI COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBATH NEUCTBUS MO €€ JTOCTHXKECHHIO:
pacnpezeaTh poJid, 00CYKAaTh MPOIECCH M Pe3yJIbTaThl COBMECTHOW PaboThi, 00001aTh MHEHUS HECKOJIBKUX
h110)1 (97 8

. BEITIONHSTH CBOIO YacTh PabOTHI, JOCTUTAs Ka4eCTBEHHOTO pe3yJbTara MO CBOEMY HAIPABIICHUIO U
KOOPAUHUPYS CBOU JCHCTBUS C APYTUMHU WICHAMHU KOMAH/]IbI;

. OIICHUBATh KAa4eCTBO CBOCTO BKJIaJa B OOMIMH TPOJYKT TIO KPUTEPUSIM, CAMOCTOSTEIHHO
chopMyITUPOBAaHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.



PeryasiTuBHbIe YHUBepcadbHbIE YUeOHbIE AeiicTBUS

Camoopranuszanus:

. BBISBJISATH NMPOOJIEMBI B KU3HCHHBIX U YYCOHBIX CHUTYAIIUSIX, TPESOYIOMUX JUIsl pelICHUs (PU3NUECKUX
3HAHUII;

. OpHEHTHPOBATHCA B PAa3IMYHBIX IOAXONAX TPHUHATHS peleHUH (MHAMBHUIyadbHOE, NPUHSATHE

pelieHus B Tpynie, NPUHATUE PEIICHUHN TPYTIIOoN);

. CaMOCTOSITETTFHO COCTaBIISTh AITOPUTM pelIeHus (U3NYECKOW 3aJadd WM TUIaHa HWCCIIeIOBAHUS C
Y4€TOM HMEIONNXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeiJiaraeéMble BapHaHTHI
pellIeHU;

. JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJILHbII HHTEJIEKT:

. JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYallMH U NpearaTh IjaH e€ N3MEHEHUS,

. OOBSICHATh NPUYUHBI JOCTIKEHHUsS (HEIOCTMIKEHHS) PE3YJIbTaTOB MAEATENBHOCTH, AaBaTh OLEHKY

nproOpPeTEHHOMY OIBITY;

. BHOCUTb KOPPEKTUBBI B JESITENBHOCTh (B TOM YHCIIE B XOA BBIIIOJHEHUS (DU3NYECKOTO MCCIIEIOBAHUS
WIA TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHHMBIIMXCS CUTyallWid, YCTAHOBJCHHBIX OLIMOOK,
BO3HUKIINX TPYJHOCTEM;

. 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 (DU3MYECKHMX 3alad WIM B YTBEP)KICHUSAX Ha
Hay4yHbIE TEMBI U TaKOE K€ MPaBo JIPyroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHmy oOyueHns B 7 KJjacce TIpeIMETHbIe pe3ylbTarbl Ha 0Oa30BOM YpPOBHE JOJDKHBI OTpPaXkaTh
c(OPMHUPOBAHHOCTD y 00YYAIOIIUXCSl 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
COCY/IBI;

. pasnuyath sBIeHUs (IUQQy3us, TEIUIOBOE IBUKEHHE YAaCTHUI] BEIIECTBa, PABHOMEPHOE JBUKEHHE,
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;

. pacro3HaBarh MPOSBICHUE M3YYCHHBIX (PU3MYECKHX SBICHHH B OKPYXKAIOIIEM MHUpPE, B TOM YHUCIIE
(¢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;

. ONKCHIBATh W3yYEHHBIC CBOMCTBA TeN M (U3UYCCKUE SBJCHHS, HCIONB3YsS (PU3NUYESCKHE BEIMYMHBI
(Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMSs, MYyTh, CKOPOCThb, CPEIHSS CKOPOCTh, CWJIA YIPYTOCTH, CHJIa
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 JAHHYIO (DU3MYECKYI0 BEIWYMHY C JPYTUMH BEIWYMHAMH, CTPOUTH TpadUKH H3YYECHHBIX
3aBUCUMOCTEH (PU3NUECKHUX BEJINYNH;

. XapaKTepH30BaTh CBOMCTBA Tell, (U3NYECKUE SBJICHUS U MPOLECCHI, UCTIONB3Ys 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 (PU3HUYECKHE SIBJICHUS, IPOLECCHl U CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyaLuil
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NPUUYMHHO-CIIEICTBEHHBIC CBS3U, CTPOUTH OOBsICHEHHE U3 1—
2 JIOTMYECKUX ILIAroB C OMOpOi Ha 1—2 M3yueHHBIX CBOMCTBA (DM3NYECKUX SBICHHH, (PU3NYIECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

. pemiath pacu€THble 3a7add B 1—2 OEWCTBHS, MCIHOJB3YsS 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIINE
¢u3nuecKkue BeJMYMHBI: HA OCHOBE aHalW3a YCJIOBUS 3aJadd 3alHChIBaTh KPAaTKOE YCIIOBHE, IOICTABIIATH
¢uznyeckue BeIMUUHBI B (YOPMYJIBI M IPOBOJUTE PACUEThl, HAXOAUThH CIIPABOYHBIC AaHHBIC, HEOOXOIUMBIE IS
peleHus 3a1a4, OIEHUBATh PEATMCTHYHOCTD OTY4YeHHOH (pU3nYecKoil BeTMYNHBL,

. pacro3HaBath MPoOIEMbl, KOTOPBIE MOKHO PEIIUTH IPU MOMOLIY (PU3NUYECKUX METOIOB, B ONIMCAHUU
WCCIICIOBAHMS  BBIAGIATH IPOBEPSEMOE IPEIANONOKEHHE (THIOTE3y), pasindyaTh W HHTEPIPETHPOBATH
MOJY4YEeHHBIN pe3yJIbTaT, HAXOANUTH OIIMOKH B XOJI€ ONBITA, AENATh BHIBOJBI IO €TO PE3yJIbTaTaM;

. NPOBOJWTH OIBITHI MO HaOMIONEHHIO (U3MYEeCKUX SBICHUH WM (QHU3MYECKHX CBOHCTB Tell:
(dbopMynupoBaTh NPOBEPSEMBbIC MPEANONOKEHHS, COOUPATh YCTAHOBKY M3 NPEAJIOKEHHOro 000pYyIOBaHMS,
3aIlUCHIBATh X0 OMbITa U (YOPMYIHPOBATH BHIBOBI;

. BBITIOJTHATH TPSIMbIE U3MEPEHHSI PACCTOSHUS, BPEMEHH, MacChl Teia, 00bEMa, CUITBI 1 TEMIIEPATYPhI C
WCTIONB30BaHHEM aHAJIOTOBBIX W HU(QPOBBIX MPUOOPOB, 3aMKCHIBATH MOKAa3aHUsS MPHOOPOB C YUETOM 3aJJaHHOM
a0COJIOTHOH MOTPENIHOCTH U3MEPEHUIA;

. MPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJHON (PM3MUECKON BEIUYMHBI OT IPYTOH € UCTIOIb30BaHUEM
NPSIMBIX M3MEPEHUH (3aBUCHMOCTH MYTH PaBHOMEPHO IBMKYIIETOCS Tella OT BPEMEHM JBIKCHUS TeNa, CHIIBI
TPEHUSI CKOJIbKEHHS OT Beca Teia, KauecTBa oOpabOTKM MOBEPXHOCTEW Tell U He3aBHCUMOCTH CHIIBI TPEHHUS OT
TUTOIIAJM COPUKOCHOBEHHUS Tell, CHIIBI YIIPYTOCTH OT YJUIMHEHHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BEMa
MOTPY>KEHHOM YacTW Tela U OT TUIOTHOCTH JKUJIKOCTH, €€ HEe3aBUCHMOCTH OT TUIOTHOCTH TeNa, OT TIIyOWHBI, Ha
KOTOPYIO TIOTPYKEHO TEJI0, YCIOBUI IIaBaHUsl TeJ, YCIOBUI paBHOBECHs pbluara u OJIOKOB), Y4acTBOBaTh B
TUTAHUPOBAHWU  Y4eOHOTO HCCIIeOBaHUs, COOMpaTh YCTAaHOBKY U  BBIIONHATH HM3MEPEHHS, CIEIys
MPeUIOKEHHOMY TUTaHy, (PUKCHPOBAaTh pe3ybTaThl MONYYEHHOW 3aBUCHMOCTH (M3MYECKUX BEIUYWH B BHJIC
MPEUIOKEHHBIX TaOIuIl U TPa(UKOB, JIeNaTh BHIBOABI MO PE3yJIbTaTaM HCCIeJOBaHMS,

. NPOBOJUTH KOCBEHHBIE H3MEpeHHA (HU3WYECKUX BEJIMYMH (IUIOTHOCTH BEILECTBA JKUIKOCTU U
TBEPJOTO TeNla, Chila TPEHUsS] CKOJBKEHHS, JaBJICHUE BO3JyXa, BBITAJIKHBAOUIAas CWiIa, JCHCTBYIOIIAs Ha
MOTPYKEHHOE B JKUAKOCTH TEJIO, KOX(PQHIMEHT TIOJE3HOTO JIEHCTBUS TPOCTBIX MEXaHU3MOB), CIEIys
MPEUIOKCHHON WHCTPYKIMU: TPH BBIOJHEHUH HW3MEPEHWH COOHMpaTh 3JKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIISITh 3HAYCHUE NCKOMOW BEIMYHMHBL;

. co0uoaTh paBUiia TEXHUKU 0€30MacHOCTH MpU padoTe ¢ 1abopaTOpHBIM 000PYAOBaHHEM;

. YKa3bplBaTh MPHUHIUIBI JEHCTBUS MPHOOPOB M TEXHUYECKUX YCTPOWCTB: BEChl, TEPMOMETD,
JUHAMOMETpP, COOOIIAIOLINECS] COCYIbl, OapoMeTp, pbluar, MOJBMXKHBIA M HEMOJBIKHBIA OJIOK, HAaKJIOHHAS
IJIOCKOCT;

. XapaKTepU30BaTh NMPUHIIUIIBI JICHCTBHS N3yYSHHBIX TIPUOOPOB H TEXHUYECKUX YCTPOICTB C OMOPOH Ha
WX OmHcaHWs (B TOM YHCIE: IMOJUIMITHUKH, YCTPOMCTBO BOJONPOBOAA, THJPABINYECKUAN TIpecc, MaHOMETD,
BBICOTOMEp, MOPINHEBOH HACOC, apeoMeTp), HCIOJB3YyS 3HaHUS O CBOWCTBaX (U3MUYECKUX SIBICHHHA H
HeoOXoIuMble (PU3NYEeCKHe 3aKOHBI U 3aKOHOMEPHOCTH;

. NPUBOJIUTh TNpPUMEPHl (HAXOJAUTh HMH(POPMALMIO O TMPHUMEPax) NPAKTHUECKOTO HCIIOIb30BaHUS
(u3nYecKnX 3HAHHWW B IMOBCEJHEBHOW XHM3HU JUIsl oOecriedeHus: 6€30MacHOCTH TpU 0OpaleHny ¢ IpudopaMu u
TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHHs 3J0POBbS U COOJIOAEHHUS HOPM JKOJOIMUYECKOIO IOBEIEHUS 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
nH(GOPMAITUIO, KOTOPas SBISICTCS IPOTHBOPSUYNBOM MM MOXKET OBITh HEJJOCTOBEPHOI;

. WCIIOJIb30BaTh TPU BBITOJHEHUH yYeOHBIX 3a/IaHUil HAYYHO-TIOMYJSIPHYIO JTUTEpaTypy (QHU3HMYECKOro
COJIepKaHUs, CIIPAaBOYHBIC MaTEpUaIbl, peCypchl ceTn HTepHET, BIafeTh MPUEMaMU KOHCIICKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHYOPMALIMU U3 OJJHON 3HAKOBOUW CUCTEMEI 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
MPOCKTOB WJIM YYEeOHBIX HCCIICJOBAHHUN, IPU 3TOM I'PAMOTHO HCIIOJB30BaTh M3YYCHHBIA MOHATHHHBIA ammapaT
Kypca QH3HUKH, COMPOBOXKIATH BRICTYTUICHUE MTPE3CHTAIIUCH;

. MIPH BBITIOJHEHUHM YYEOHBIX MPOCKTOB M WCCIEAOBAaHUM pacHpeneNsaTh OO0sI3aHHOCTH B TPYIIC B
COOTBETCTBHU C IOCTABJICHHBIMH 3aJlauaMU, CJICIWNThH 32 BBHITIOJHEHUEM IUTaHa JIECHCTBUH, aJeKBaTHO OIICHUBAThH
COOCTBEHHBIN BKIIQJ B JCATCIHHOCTh TPYIIIBI, BHICTPAMBATH KOMMYHUKATHBHOE B3aUMOJICHCTBHUE, YUHTHIBAS
MHEHHE OKPYKAFOIIUX.

K koHimy oOyueHus B 8 KJjacce TpeIMETHbIC pe3yNbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

. UCIIOJb30BaTh TOHATHS: Macca M pa3Mepbl MOJICKYJ, TEIUIOBOE JBM)KCHHE aTOMOB U MOJICKYII,
arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAIMYECKHE U aMOP(HBIC Tea, HACHIIECHHBIN 1 HEHACHIICHHBIH map,
BJI&KHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHsISI SHEPTHs, TCIJIOBOW JBUraTelb, YIECMCHTAPHBINA 3NCKTPUICCKUI
3apsil, SJICKTPHUECKOE MOJIE, TPOBOJHUKY U TUIIICKTPHUKH, TOCTOSTHHBIN 3IEKTPHISCKHN TOK, MATHUTHOE TTOJIC;

. pasiuuaTh SBJICHHUSA (TCIUIOBOC pAcCIIMPEHHWE W C)KaThe, TEIUIoNepeaaya, TEIUIOBOC paBHOBECHUE,
CMauuMBaHUC, KAIUJIIAPHBIC SABJICHHUA, UCITIAPCHUEC, KOHACHCAIUA, IIJIABJICHUC, KpUCTAJIU3alusd (OTBCpI[CBaHI/Ie),
KHUIICHUE, TCIUIoNepeaada (TCHHOHpOBOZ{HOCTB, KOHBCKIINA, I/I3J'[y‘ICHI/Ie), QJICKTpU3aluAa TECI, B3aHMOI{eI>'ICTBHC
3apsA7oB, JEHCTBUS DJIGKTPUUECKOTO TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJCHCTBUE MAarHUTOB, ICHCTBUC
MAarouTHOrO 1moJid Ha IMPOBOAHHMK C TOKOM, J3JICKTpOMAarHuTHasA I/IHIIyKHI/Iﬂ) M0 OHNHCAHUIO HX XAPAKTCPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JAHHOC (bl/ISI/I‘IeCKOC SIBJICHUC,

. pacro3HaBath MPOSBICHUE M3YYCHHBIX (DU3MYECKHUX SIBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIE
(1)I/ISI/I‘IGCKI/IG SABJICHUA B MIPUPOAC: MOBEPXHOCTHOC HATAKCHUE U KAIIMIUIAPHBIC SABJICHUSA B IPUPOAC, KPUCTAJIIBI B
npupojie, unyuenue CoHIla, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3bl, 00pa30BaHKUEe POCHI, TYMaHa, UHEsl, CHera,
JNIEKTPUYECKHE SIBJICHUS B aTMOcdepe, dJIEKTPHUUECTBO JKHUBBIX OPTaHU3MOB, MarHUTHOE moiie 3eMid, Apeid
TIOJIFOCOB, POJIb MATHUTHOTO TOJIS JJIs1 )KM3HU Ha 3eMJie, MOJIAPHOE CUSHHE, TIPU 3TOM HEPEBOJAUTh MPAKTUYCCKYIO
3ajauy B y4eOHYIO, BEICISITh CYIIECTBEHHbIC CBOHCTBA (MPH3HAKK) PU3MUECKHX SBICHUN;

. OMKUCHIBATh U3YYCHHBIC CBOWCTBA TeNl M (DU3UYECKUE SBJICHUS, HCIONB3YsS (U3HYCCKHE BEITUYMHBI
(Temmeparypa, BHYTPEHHSSI DHEPrus, KOJIWYECTBO TEIUIOTHI, YJeNbHasi TEeIIOEMKOCTh BEIIECTBA, yJENbHas
TEIIOTa TUIABJICHUS, YJIeNIbHAS TEIJIOTa MapooOpa3oBaHus, yeibHas TEIUIOTa CrOpaHusl TOIUIMBA, KO3()dUIMeHT
II0JIE3HOT'O I[eﬁCTBHH TEIIOBOM MalllnHbI, OTHOCUTECJIbHAA BJIaAXXHOCTh BO34yXa, SHCKTpI/I‘IeCKI/If/’I 3apina, Cujia TOKa,
3JIEKTPUYECKOE HAIPSDKEHUE, CONMPOTHUBJICHHE NPOBOJHHUKA, YAEIbHOE CONPOTHBICHHE BeIIECTBa, paboTa U
MOIOTHOCTBE 3JICKTPHUYCCKOT'O TOKa), IIpru OIIMCAaHUHN INPABUIIBHO TPAKTOBATH q)HSI/IquKI/Iﬁ CMBICJI HMCIIOJIb3YEMBIX
BCIINYHH, OGOSHa‘IeHI/IH U C€AUHHIbI (1)PI31/IT-ICCKI/IX BCJIIMYHUH, HAXOIHTb @OpMy.]'II)I, CBA3BIBAIONIUEC TaHHYIO
(U3NYECKYI0 BENWYHHY C JPYTUMH BEIWYHHAME, CTPOUTHh TpaQUKH W3yYSHHBIX 3aBHCUMOCTEH (U3UYECKUX
BEJINYMH,

. 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, TIPU ITOM JIaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATh €0 MAaTEMaTHIECKOE BRIPAKEHHUE;

. OOBACHATH (pHU3MUECKHE TMPOILECCHl M CBOMCTBA TeJN, B TOM 4YHCIE M B KOHTEKCTE CHUTYaIlWid
MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISABIATH IPUIHMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1-2
JIOTUYECKHX IIIaroB C OMOpO Ha 1—2 HM3YYEHHBIX CBOWCTBA (YM3MUYCECKUX SBIICHUHA, (PU3NYCCKUX 3aKOHOB KU
3aKOHOMEPHOCTEH;

. pemarh pacu€THble 3a7ayd B 2-3 JCWCTBHS, HCIOJB3Ys 3aKOHBI M (OPMYIIBI, CBSI3BIBAIOIINE
(M3UYecCKue BEIMYHMHBI, HAa OCHOBE aHall3a YCIOBWSI 3a/Jadydl 3aluChIBATh KPAaTKOE YCJIOBHE, BBISBISATH



HEZOCTaTOK NaHHBIX Ui PEIIeHUs 3aJavd, BHIOMpAaTh 3aKOHBI U (POPMYINBI, HEOOXOAWMBIE AJS €€ pemeHus,
MPOBOJUTH PACUETHI M CPABHUBATH TIOTYYECHHOE 3HAYCHNE (PH3MUECKON BETTMYUHBI C U3BECTHBIMU JIAHHBIMH;

. pacmo3HaBaTh MpoOJIEeMbl, KOTOPbIE MOXKHO PEIIUTH MPHU MOMOIIU (PU3NUYECKUX METOAOB, HCIONb3YS
OMHCAaHUE HCCIEAOBAaHUs, BBIACNIATH IPOBEPSIEMOE IPEANOJIOKEHHE, OLEHMBATh IPAaBWJIBHOCTb MOPSAIKA
MPOBEIEHHSI UCCIIEIOBAHUS, JIeNIaTh BHIBOBI,

. MPOBOAWUTH ONBITHI TI0 HAOMIONEHUI0 (HU3WUECKUX SBICHUH WM (U3WYECKUX CBOWCTB TeI
(KanuJISIpHBIC SIBJICHUS, 3aBHCUMOCTH JAaBIICHHS BO3JyXa OT €ro o0b&Ma, TemIlepaTypbl, CKOPOCTH Mpolecca
OCTBIBaHMsI M HarpeBaHUs NMpPH U3IYYEHUM OT IIBETa U3Iydaroliel (Morjiomiaromei) MOBEpXHOCTH, CKOPOCTh
WCTIApEHHUs BOJIBI OT TEMIIEPATYPHI )KUAKOCTH H TUIOIAAN €€ TIOBEPXHOCTH, SIEKTPU3ALUs Tl U B3aUMOJICHCTBUE
AIIEKTPUYECKUX  3apsiioB, B3aMMOJACHCTBHE IIOCTOSIHHBIX MAarHWTOB, BH3YyaJlW3alWsd MAarHUTHBIX IOJIEH
MOCTOSIHHBIX MarHUTOB, ACWUCTBHS MAarHUTHOTO MO Ha TPOBOAHMK C TOKOM, CBOWCTBA AIIEKTPOMAarHHTa,
CBOWCTBA DIIEKTPOJBUTATEINSl TOCTOSHHOTO TOKa): (OpPMYyIHpOBATh MPOBEpSEMbIe MPEANOIOKEHHUS, COOUpPAThH
YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pYAOBaHHS, OMUCHIBATE X0/ OIBITA U (POPMYIUPOBATH BHIBOAKI,

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

. MPOBOJIUTH HUCCIEIOBAHNE 3aBUCUMOCTH OHOUN (hU3NYECKON BETUYHUHBI OT APYTOH C MCIIOIE30BAHUEM
MIPSIMBIX M3MEPEHNH (3aBUCUMOCTh CONPOTHBIICHUS MTPOBOJIHUKA OT €0 JUIHHEI, TUTOMIAAN TOMEPEYHOTO CeUeHUs
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 BBIMOJHATH M3MEPEHUs, CIeAys NMPeIoKEHHOMY IUIaHy, (PMKCHpOBATh
pe3ymbTaThl MONyYEeHHOW 3aBHCHMOCTH B BHIE TaOmuI u rpadukoB, nenaTh BBIBOABI IO pe3ylbTaTaMm
WCCIIEIOBAHNS;

o IMPOBOJUTHL KOCBCHHLIC HN3MCPCHHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYUH (YILCHI)HaSI TEeNI0EMKOCTh BCIICCTBA,
COTIPOTHBJICHHE MPOBOJHMKA, pad0Ta W MOIIHOCTH 3JIEKTPUIECKOTO TOKA): TUIAHUPOBATH M3MEPEHHs, coOUparTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYS MPENI0KEHHOW WHCTPYKITUH, U BBIYUCIISATH 3HAYCHNE BEIIMYNHEI;

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

. XapaKTepH30BaTh MPUHIIMITEI TSHCTBHUS U3yYEHHBIX MPUOOPOB U TEXHUIECKHUX YCTPOUCTB C OIOPOH Ha
WX OMUCaHus (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, MapoBasi TypOWHA, aMIIepMETp, BOJIBTMETD,
CUETYMK DIIEKTPHUUYECKON OJHEPTHH, DIIEKTPOOCBETHTENbHBIC MPHOOPHI, HArpeBaTelIbHbIC dJIEKTPOIPUOOPEI
(mpuMepbI), JMEKTPUYECKUE MPEIOXPAHUTENH, JJIEKTPOMArHUT, JJEKTPOJABUTATENh IOCTOSHHOTO TOKa),
WCTIONB3Ys 3HAHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUHN U HEOOXOMMbIe (PU3UUECKUE 3aKOHOMEPHOCTH;

. pacrmo3HaBaTh MPOCTHIE TEXHWYECKHE YCTPOWCTBA W HW3MEPHUTENbHBIE TNPUOOPH 1O CXeMaM |
CXEMAaTHYHbIM PUCYHKaM (KMJIKOCTHBIN TEPMOMETp, TEPMOC, NICUXPOMETP, TUTPOMETP, JBUraTeb BHYTPEHHETO
CTOpaHHs, DIJIEKTPOCKOI, pEOCTaT), COCTaBIATh CXEMBI JJIEKTPUYECKHX IeTeld C IMOCIeA0BaTeNIbHBIM U
napajieabHbIM COSJUHEHUEM DIIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUYEHUSI JIIEMEHTOB MIEKTPUICCKUX LIETIel;

. NPUBOIUTH MNpUMEPHl (HAXOAWTh MHGPOPMALMIO O MPHUMEPax) MPAKTHUYECKOTO HCIIOIb30BAHUS
¢u3nUecKuX 3HAHUH B IMOBCEJHEBHOM XM3HU sl oOecriedeHus: 0€30MacHOCTH NpU oOpaleHny ¢ npubopaMu u
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHs 3I0POBbS M COOJIOACHUS HOPM DKOJOIMYECKOTO MOBEICHUS B
OKpY>Karollen cpene;

° OCYIIECTBJISATh MOMCK HHpopMaIK (HU3NIECKOro cozepxkanus B MIHTepHeTe, Ha OCHOBE MMEIOIIUXCS
3HAaHUH W TyTEM CpaBHEHUS [OIOJHHUTENbHBIX HCTOYHMKOB BBIIENATH HMH(OPMALHUIO, KOTOpas SBISAETCS
MPOTHBOPEYHBOM MIIN MOXKET OBITH HEJJOCTOBEPHO;

° MCIIOJIb30BaTh MPH BBITOJHEHUM YYCOHBIX 3aJaHUN HAydHO-TIOMYJSIPHYIO JUTEPaTypy (DU3HUYECKOrO
COACPIKaHUsA, CIIPAaBOYHBIC MaTC€pUaJibl, PECYPChI CETU I/IHTepHeT, BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TCKCTA,
npeoOpa3oBaHus HHPOPMALIMK U3 OAHOM 3HAKOBOW CHCTEMBI B APYTYIO;

. cOo3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC W KpaTKHE YCTHbIE cOOOIIeHHs, 0000Imas WHPOpPMAIUIO U3
HECKOJPKMUX HMCTOYHUKOB (DU3UYECKOTO COJICPKAHHS, B TOM YHCIE MYOJMYHO TPEJICTABIATh PE3YNbTAThI
MPOEKTHOW MM UCCIEN0BATEIBLCKON AEATEIbHOCTH, IPHU 3TOM I'PAMOTHO HUCMOIb30BaTh U3YYEHHBIN MOHATUMHBIN
anmapaTt Kypca (pU3UKH, COIPOBOXKAATH BHICTYIICHUE MTPE3eHTAINECH;



. IpU BBHIMOJHEHUN Y4YeOHBIX MPOEKTOB W HCCIENOBAHUH (U3MUECKUX MPOLECCOB PACIpENeNiTh
0053aHHOCTH B TPYIIIE B COOTBETCTBUH C ITOCTABICHHBIMHU 3a/lauaMH, CICUTh 3a BHIMOJIHEHUEM TJIaHa JeHCTBUHA
U KOPPEKTUPOBATb €ro, aJcKBaTHO OLICHWBaTh COOCTBEHHBIH BKJal B AEATEIBHOCTH TPYIIBI, BHICTPauBaTh
KOMMYHHKAaTHBHOE B3aMMOJICHCTBHE, MPOSBIISISI TOTOBHOCTH pa3peiaTs KOH(QINKTHL.

K koHmy oOyueHns B 9 kJjacce TpeIMETHbIE pe3yJlbTarbl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh
c(OPMHUPOBAHHOCTD Y O0YYAOIINXCS] YMEHUI:

. UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPAEKTOPHs, OTHOCHTEIbHOCTh
MEXaHUUECKOTO JABIXCHUS, Nedopmanus (yrnpyras, IiacTu4eckas), TpeHHe, eHTPOCTPEMUTEbHOE 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 JAaIbHO30PKOCTh, CIIEKTPBl UCIYCKAHHS M MOTIIOMICHNS,
anb(a, OeTa- U raMMa-U3IydeHHsI, U30TOIIB, SACPHAs SHEPTETHKA,;

. pasnnyath sIBICHHUA (PaBHOMEPHOE U HEPaBHOMEPHOE MPAMOJHHENHOE IBIKEHUE, PABHOYCKOPEHHOE
NPSAMOJUHEWHOE ABMKECHUE, CBOOOJHOE MaJCHUE TeJl, pPABHOMEPHOE JABIKECHHUE 10 OKPY>KHOCTH, B3aUMOICHCTBUE
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 OEJIOro CBETa B CIIEKTP M CIIOKEHHE CIIEKTPAIbHBIX [[BETOB,
JUCIIEpCUs] CBETa, €CTECTBEHHas pPaJHOaKTUBHOCTb, BO3HHKHOBEHHE JMHEWYATOTO CIEKTpa H3Iy4eHHUs) IO
OIMCAHHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, ICMOHCTPUPYIOIINX AAHHOE (PU3HUECKOE SIBIICHHE;

. pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MYECKUX SIBICHUI B OKpY)KAIOIIeM MHpe (B TOM YHUCIE
¢uznyeckue sBICHUA B NPUPOAE: NPWIMBHL U OTJIMBBL, ABMKEHHE IUlaHeT COMHEYHOH CHCTEMbl, PEaKTUBHOE
IBIDKEHHE JXUBBIX OPraHW3MOB, BOCIPHATHE 3BYKOB >KUBOTHBIMH, 3€MJICTPSCEHHE, CEHCMHUYECKHE BOJIHE,
LyHaMH, 3X0, LBETa TEJ, ONTHYECKHE SBJICHUS B MpHUPOAE, OHOJOrMYecKoe MACWCTBHE BHIMMOIO,
yIBTPa(UOIETOBOIO U PEHTTEHOBCKOIO H3JIYyY€HHH, €CTECTBEHHBII PaJuOaKTHUBHBIM (POH, KOCMHUUYECKHE JIy4H,
PaAMOaKTUBHOE U3IYYEHHE NPUPOIHBIX MHHEPAJoB, JAECWCTBUE pAJMOAKTHUBHBIX H3Iy4YeHHH Ha OpraHU3M
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, MEXaHHYEeCKasi paboTa ¥ MOIIHOCTb, MOTCHIUAIbHAS 3HEPTHs 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
CBETa, IIOKa3aTellb IPEJIOMJICHUSI Cpenabl), NPH ONHCAHUM MPAaBWIBHO TPAKTOBaTb (U3NYECKUH CMBICT
WCTIONIb3YeMbIX BEIMYMH, 0003HAYCHUS! U €AWHHULBI (PU3NUYECKUX BEJIIMYMH, HAXOAUTH (OPMYIbI, CBA3BIBAIOLIUE
JaHHYI0 (DUM3MYECKYI0 BEIMYMHY C APYTMMH BEJIMYMHAMH, CTPOUTHh TpapUKH H3YyYCHHBIX 3aBHCHMOCTEH
(hM3UYEeCKUX BETMYNH;

. XapaKTepH30BaTh CBOMCTBA TeJl, (U3MYECKUE SIBICHHUS W IPOLECCHI, UCHONb3YSl 3aKOH COXPAaHEHUS
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
MPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIBIATh NPUUNHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2—
3 JOrMYecKHX IIaroB ¢ OMOPOH Ha 2—3 M3yYEHHBIX CBOMCTBA (YM3MYECKUX SBJICHUH, PU3MUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

. pemaTts pacd€THble 3a1a4yd (OMHMPAIOIINEcs HAa CHCTEMY W3 2—3 ypaBHEHHI), HCIONB3Yys 3aKOHBI U
(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, IPOBOAUTH PacyEThl U OLICHUBATh PEATICTUYHOCTD ITOJIyYCHHOIO 3Ha4eHUs (PU3MUEeCKOl BEIUYUHBI,



. pacmo3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIN (U3UIECKUX METOAOB, HCIIONb3YS
ONMCAaHWE WCCIENOBAHMs, BBIICIATh IPOBEPSIEMOE MPEINONOKEHHE, OLEHUBATh INPAaBHIBHOCTH TOPSAKA
MPOBEIEHHsI CCIIEIOBAHNUS, eNIaTh BEIBOABI, MHTEPIPETUPOBATH PE3yJIbTaThl HAOII0IEHUH U OMBITOB;

. MIPOBOJIUTH OIIBITHI TT0 HAOMIOAEHUIO (PM3UYECKUX SBJICHHUNA WK (PU3MUECKUX CBOMCTB Tel (M3ydeHHe
BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHWs SHEPrHH, 3aBHCHMOCTH IMepHojAa KojeOaHWH MNpy>KUHHOTO
MasTHAKAa OT MacChl Ipy3a U XECTKOCTU MPY)KHWHBl U 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 JTuH3e, HaOMioJeHHe CIUIOLIHBIX H
JUHEHYATBIX CIEKTPOB M3NIYyUYEHHS): CAMOCTOSATENILHO COOHMpaTh YCTaHOBKY W3 H30BITOYHOTO Habopa
000pYAOBaHHMS, OMUCHIBATH XOJI OIIBITA U €T0 PE3YIbTaThl, HOPMYIHPOBATH BHIBOBI;

. MPOBOAWUTH TPW HEOOXOAWMOCTH CEepUI0 TPSIMBIX HW3MEPEHHH, OIpeneNss CpenHee 3HaueHHe
n3MepsieMor BeMMYHMHBI ((POKYCHOE paccTOsSHHE COOHparome IUH3bI), OOOCHOBBIBaTH BBIOOp cIocoba
M3MepeHust (M3MEPUTEITLHOTO Mpruoopa);

. MPOBOAUTH HCCJIENOBAHUE 3aBUCHUMOCTEH (M3WYECKHX BEINUYMH C WCIIONB30BAHUEM TMPSIMBIX
VM3MEpEeHHid (3aBUCHMOCTh IYTH OT BPEMEHH INPU PaBHOYCKOPEHHOM JBIDKEHHH 0O€3 HadajdbHOW CKOPOCTH,
neproaa KoJe0aHnii MaTeMaTHIEeCKOTO MasTHUKA OT JJIMHBI HATH, 3aBUCHMOCTH YTJIa OTPAKEHHUS CBETa OT yIIia
MajeHus W yria TPEIOMIICHWS OT yria TaJeHus): IUIaHUpPOBATh HCCIENOBaHHWE, CaMOCTOSTEIHhHO COOMpaTh
YCTaHOBKY, (DHKCHpOBATHh DPE3YIbTATHI IMONYYEHHOW 3aBUCUMOCTH (U3UYECKHX BEIUYMH B BHUIE TaONIHIl U
rpadWKOB, I€7aTh BEIBOJBI IO PE3yIbTaTaM UCCIIECIOBAHUS;

. MIPOBOJNTH KOCBEHHBIC M3MEPEHUS] PU3MUECKUX BEIMUYMH (CPEIHSST CKOPOCTh U YCKOPEHHE Tela Mpu
PaBHOYCKOPEHHOM IBW)KCHHH, YCKOPEHHE CBOOOIHOTO MAACHWS, KECTKOCTh MPYKUHBI, KOYPPUIHEHT TpEeHUSI
CKOJIBKEHUS, MeXaHWdeckas padoTa W MOIIHOCTh, YacTOTa W TMEPHOA KOJIeOaHWd MaTeMaTH4eCcKOro u
MPYXKUHHOTO MAasITHUKOB, OINTHYECKas CHja coOWparomeld JHH3bI, PaAHoOaKTUBHBIA (DOH): IUIAHHPOBATH
M3MEpEeHMsI, COOMpaTh ASKCIEPUMEHTAILHYI) YCTAHOBKY M BBHINONHATH H3MEPEHUs, CIeqys NpPeIIOKeHHON
WHCTPYKITUH, BBIYUCIATh 3HAUCHNE BEIMYMHBI U aHATH3UPOBATH MOJYUYSHHBIE PE3YIbTAThl C YUETOM 3aJaHHON
MOTPEITHOCTH U3MEPEHUH;

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

. pa3iuyaTh OCHOBHBIC MPU3HAKY M3YYCHHBIX (PU3NYECKUX MOJIENEH: MaTepralibHasi TOUKa, aOCOIFOTHO
TBEPIOE TENO, TOYCUHBI UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A, IJIaHETapHast MOJIeTb aToMa, HyKJIOHHAsk MOJIEIb
aTOMHOTO sIJIpa;

. XapaKTepU30BaTh MPUHIIMITEI IEHCTBHS H3yYSHHBIX MPUOOPOB U TEXHUIECKUX YCTPOUCTB C OMOPOi 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 SIBJICHUH U HEOOXOMUMbIe (PU3HYECKHE 3aKOHOMEPHOCTH;

. WCIIOJIb30BaTh CXEMBI U CXEMATHYHBIC PUCYHKH U3yUEHHBIX TEXHUUECKHUX YCTPOHCTB, M3MEPHUTEIHHBIX
MpHOOPOB ¥ TEXHOJOTHUYECKUX MPOIECCOB NPU PEUICHHH y4eOHO-TIPAKTUIECKUX 3a]a4, ONTUYECKHE CXEMBI IS
MOCTPOEHHUS N300paKEHUH B TNIOCKOM 3epKajie 1 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, COXPAHEHHs 3J0POBbS M COOJIOACHUS HOPM OKOJOIMYECKOTO IOBEICHUS B
OKpY>Karollen cpene;

° OCYIIECTBJIATh IMOUCK HH(popMaluu (Gu3nueckoro coaepkanus B HHTepHETE, CaMOCTOSTEIbLHO
(dhopMyIUpysl IOMCKOBBIN 3aMpoc, HAXOIUTh MyTH OMPEISICHUs JTOCTOBEPHOCTH MOIYYCHHON HMHGOpMAIMH Ha
OCHOBC UMCIOIINXCA 3HaAHUH U JOITIOJTHUTCIIBPHBIX UCTOYHUKOB,

. WCIIOJIb30BaTh NPHU BBHIIIOJHEHUH YYeOHBIX 33JaHUil HAYYHO-TIOMYJSIPHYIO JIMTEPaTypy (HU3HUECKOro
COACPIKaHUsA, CIIPAaBOYHBIC MaTC€pUalibl, PECYPChI CETU I/IHTepHeT, BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTA,
npeoOpa3oBaHus HHPOPMAIMH U3 OJHOM 3HAKOBOW CHCTEMEI B JPYTYIO;

. co3/1aBaTh COOCTBEHHbIC MMCBMEHHBIC U YCTHBIE COOOIEHHSI Ha OCHOBE MH(OPMAIMK U3 HECKOIBKHX
WCTOYHUKOB  (PM3UYECKOTO  COAEpXKaHMs, MyOJIMYHO  TPEACTaBIATh  pe3ydbTaThl  MPOEKTHOW WU
HCCIIEIOBATEIIbCKON JIeSITENIbHOCTH, MPHU 3TOM T'PAMOTHO HCIOJIb30BaTh HM3YYEHHBIM MOHATUIHBIN ammapar



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



TEMATHUYECKOE IIVIAHUPOBAHUE

7 KUIACC
KoauyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJIOB U TeM K I (pposric)
1/ El[ 0[; - Beero OﬁﬂTpOJIBHbIe pﬁaKTl/l‘leCKI/Ie oﬁp A30BATEILHbIE
porp padoThI padoThI pecypebt
Paznen 1. ®Puszuka u e€ pojib B I03HAHUM OKPYKAI0LEro Mupa
11 ®duszmka - HayKa 2 bubamoreka LHOK
' 0 TIPUPOJIE https://m.edso0.ru/7f416194
12 duznyeckue 2 1 bubmmoreka [JOK
' BEJIUYMHBI https://m.edsoo.ru/7f416194
13 | mapemi sevo 1 bubmmorexa LIOK
' Y A https://m.edsoo.ru/7f416194
IIO3HaHUA
Hroro mo paznemy 5

Paznen 2. [lepBoHayajibHble CBEI€HUS 0 CTPOEHUH BellleCTBA

21 Crpoenue 2 1 bubmmoreka [HOK
' BEI[ECTBA https://m.edso00.ru/7f416194
JBrxeHue u
29 B3aUMO/JICHCTBHUE 2 1 bubmunorexa LIOK
' YaCTHIT https://m.edso0.ru/7f416194
BEIIECTBA
23 I;r(geor:;;:le 2 bubmuorexa LIOK
' https://m.edso0.ru/7f416194
BEII[ECTBA
Hroro mo paznemy 6
Pazgen 3. /IBu:keHHe U B3auMoOieiiCTBHE TeJl
31 MexaHn4deckoe 3 butmmoreka [IOK
' JIBIKEHHUE https://m.edso00.ru/7f416194
32 Iﬁ::fauﬂﬂ, 6 1 3 butmmoreka [IOK
' ’ https://m.edso0.ru/7f416194
IJIOTHOCTH
bub6mmoreka [IOK
3.3 Crna. Bret cu 15 . 3 https://m.edso0.ru/7f416194
Hroro mo paznemy 24
Paznen 4. /laBjieHne TBEPABIX TeJ, JKUAKOCTEH U ra3oB
JaBnenue.
Ilepenaua
a1 | 3 Bu6miorexa 1[OK
' P https://m.edso0.ru/7f416194
TeJaMH,
JKHJIKOCTAMU U
rasamu
42 JaBnenue 5 bubnmnoreka [HOK
' KHMIKOCTH https://m.edso00.ru/7f416194
43 ATtMocdepHoe 7 1 Bbub6immoreka [IOK
' JTABIIEHHUE https://m.edso00.ru/7f416194
44 JleiicTBre 5 2 bubmmoreka [JOK

KUIKOCTH U

https://m.edso00.ru/7f416194
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Hroro no pazgeny

rasa Ha
MOTPYXEHHOE B
HUX TEJO

20

Paspea 5. PaGoTta u MoImHOCTB. JDHeprus

51 Pabota u 3 bubmmoreka [IOK
' MOIIIHOCTb https://m.edso0.ru/7f416194
52 IIpoctslie 6 1 5 Bu6mmoreka LIOK
' MEXaHU3MBbI https://m.edso0.ru/7f416194
53 Mexanundeckast 3 bub6mmoreka [JOK
' DHEPTHUs https://m.edso0.ru/7f416194
Uroro no pazneny 12
PezepBHOE BpeMms 1
OBILIEE
KOJIMYECTBO
YACOB 110 68 S 12
I[TPOI'PAMME
8 KJIACC
KosnuecTBO yacos JJ1eKTPOHHbIE
Ne HanmenoBanue
n/ a3/1eJI0B U TeM B K I (pposnie)
. g 01 - cer OH;pOJIbeI paécnlllecxn 06pa3oBaTeNbHbIe
porp 0 € padoThI € padoThI pecypenl
Paznen 1. TennoBble siBJIeHUs
Crpoenue u Bbubnuorexa LIOK
1.1 CBO¥iCcTBA 7 https://m.edsoo.ru/7f4181c
BEIlIECTBa [
TerioBLIe bubmoreka IIOK
1.2 23 3 4 https://m.edsoo.ru/7f4181c
MIPOLIECCHI o
Hroro mo paznemy 30
Paznen 2. DiaekTpuyecKkue 4 MATHUTHBIE SIBJIEHUSI
DJeKTpuYecKue
3apsIIbL. Bbubnuroreka [IOK
2.1 3apspKeHHBIE Tela 7 https://m.edsoo.ru/7f4181c
U UX e
B3aNMOJICHCTBHE
[TocTostHABIH Bbubnuroreka [IOK
2.2 ANEKTPUUCCKUIN 20 1 5 https://m.edsoo.ru/7f4181c
TOK €
MarHITHEL bubmmoreka IIOK
2.3 6 1 1 https://m.edsoo.ru/7f4181c
SIBJICHUS o
DJIEKTpOMarHuTHa buGmiorexa LIOK
2.4 b 4 https://m.edsoo.ru/7f4181c
Sl MHAYKIIAS

€
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Hroro no pazgeny

37

PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO
YACOB I1O0 68 5 10
[MPOI'PAMME
9 KJIACC
KoaunuecTBO yacon DJIeKTPOHHBIE
HaumeHnoBanue
Ne a3/1eJI0B U TeM K I (wipposrie)
oo P Beero OHTPOJIbHbIE paKTHYeCcKHe o pPa30BaTEILHBIC
nporpaMmel padoTsI padoThI pecype
Paznen 1. Mexanunuyeckue siBJeHUs
Mexanuveckoe
11 JIBIDKCHHE U 12 1 5 butmunorexa LIOK
' CIIOCOOBI €T0 https://m.edsoo.ru/7f41a4a6
OTIHCaHUS
12 Bzaumoneiictue 19 1 1 bubnmoreka IJOK
' TEI https://m.edsoo.ru/7f41a4a6
13 3aKOHBI 10 bubnmnoreka IJOK
' COXpaHECHHUS https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 41
Pa3nen 2. MexanuuyecKue KoJieOaAHUSI M BOJTHBI
21 MexaHudecKue 7 1 Bbubnmoreka IJOK
' KoJIeOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHu4ecKue 8 1 bub6mmoreka [IOK
' BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 15

Paspest 3. JeKTpOMarHUTHOE 1M0JIe M 3JIEKTPOMATHUTHBIE BOJIHBI

DIIeKTPOMArHUTHOE
31 oJie 6 butmmoreka [IOK
' 3IEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro mo paznemy 6
Pa3nen 4. CBeToBbI€ IBJCHUSA
4.1 3:§§HZI(:T aHEHUS 6 Bubmuorexa [JOK
' pacrpoctp https://m.edsoo.ru/7f41a4a6
cBeTa
4.2 f:ﬁ:;fxne 6 1 bubmrorexa HOK
' https://m.edsoo.ru/7f41a4a6
pHOOPHI
43 | Goxors coemas 3 BuGorexa LIOK
' https://m.edsoo.ru/7f41a4a6
CIIEKTP
Hroro mo pasneny 15
Pa3nen 5. KBanTtoBble sIBJeHUA
51 Hcnyckanue n 4 1 1 Bu6mmoreka [IOK

IOrJIOMICHUEC CBCTA

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

59 Crpoenue
' aTOMHOTO s/1pa

5.3 SlnepHble peakuuu

Hroro no pazgeny

Pasnes 6. [IoBTOpHTEIHHO-0000 110U MOTYJIb

8
16

bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6

IIoBTOpenue u
61 comepmammipes 9 Butmuorera 10K

: aep yp https://m.edsoo.ru/7f41a4a6
¢uzukm 3a 7-9
KJ1acc

Uroro mo paznerny 9

OBUIEE KOJIMYECTBO

YACOB IIO 102

[NPOIT'PAMME
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