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HOSACHUTEJBHASA 3AIIUCKA

[Tporpamma no ¢u3nke Ha ypoOBHE OCHOBHOT'O 0011Ier0o 00pa3oBaHMs COCTaBJIEHA HA OCHOBE TIOJIOKEHUH U
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS Ha 0a30BOM YPOBHE OCHOBHOH 00pa3oBaTeIbHOM NPOTrPaMMBL,
npeacraBieHHabix B ®I'OC OO0, a takke ¢ yuéroM QeaepanbHOil paboueil mporpaMMbl BOCHUTAHUS H
Konnenuuu npenogaBanust yaeOHoro npeamera « Ou3uka.

CogepxaHue MporpaMMsl 1o (pU3MKe HApaBIeHO HA (OPMUPOBAHUE €CTECTBEHHOHAYYHON IPaMOTHOCTH
00yJaromUXCcsl U OPTaHU3AlNI0 W3YYCHHS (DUM3MKU Ha JEITeITLHOCTHOW OCHOBe. B mporpamme mo dusuke
YYHUTBIBAIOTCSI BO3MOXHOCTH ydeOHOro mpeamera B peanm3anuu TpedoBanuiit ®I'OC OO0 x miaHUpyeMbIM
JUYHOCTHBIM M METANpeIMETHBIM  pe3yjbTaraM OOydeHHus, a TaKkKe MEXKIpPEAMETHBIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0o 00pa3oBaHUsl.

[Tporpamma 1o ¢u3MKe ycTaHABIMBACT paclpesesieHre y4eOHOro mMarepuaia 1mo rogaM odydeHus (1o
KJlaccaMm), IMpeajaraeT MpUMEpPHYI0 MOCIEeI0BaTEIbHOCTh M3YYEHUS TE€M, OCHOBAHHYIO HA JIOTHKE Pa3BUTHUS
IPEIMETHOTO COJCPKAHUS U YIETE BO3PACTHBIX OCOOCHHOCTEH 00yYarOIIUXCs.

[Tporpamma no Qusuke pazpadoTaHa ¢ IENbIO OKa3aHUS METOAUYECKON MOMOIIM YYUTEN0 B CO3JaHUU
paboyeil MporpaMMsbl 0 y4eOHOMY NIPEAMETY.

Ouznka SABISETCS CUCTEMOOOPa3yIOIIUM JJisi €CTeCTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY
(du3HYecKue 3aKOHBI JIKAT B OCHOBE MIPOLIECCOB U SIBJICHUN, U3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTpPOHOMHEHN 1
dusnueckoil reorpadueil, BHOCUT BKIIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MHUpA, MPEIOCTaBIIeT Hanbolee
SCHbIE 00pa3Lbl IPUMEHEHHSI HAYYHOTO METO0/1a IIO3HAHMSI, TO €CTh CII0CO0a MOIY4YEeHUsI JOCTOBEPHBIX 3HAHUH O
MUpe.

Opna W3 MIaBHBIX 3a4a4 (QU3MYECKOro 00pa3oBaHUS B CTPYKType OOIIEero oOpa3oBaHUs COCTOMT B
(dbopMUPOBAHNUU €CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpeca K HayKe y 00y4Jaromuxcsl.

N3yuenne pu3nku Ha 0a30BOM YpOBHE IPENIONAracT OBJAJEHHE CIEIYIOIIMMH KOMIIETEHTHOCTSMH,
XapaKTEepU3YIOLIMMU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:
® HAy4HO OOBSICHSTbH SIBICHHUS;
® OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIETOBAHMS,
® HHTEPHPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAyYHBIE JOKA3aTEIbCTBA /IS [TOJIy4E€HUS BHIBOJIOB.

Ilenu wu3ydeHuss QU3MKM Ha ypOBHE OCHOBHOro oOIiero obpa3zoBaHus ormpeneneHsl B Konnenuuu
npenoaBanusi yueOHoro npeamera «Puszmka» B oOpa3zoBaTeIbHBIX opraHu3anusx Poccuiickoit denepanuu,
peanu3yolMX OCHOBHBIE 00Ieo0pa3oBaTeNbHble MPOrpaMMbl, YTBEpKIEHHOM pemeHneM Kosternn
Munuctepcra npocserienust Poccuiickoit @enepanuu (mporokon ot 3 aexadps 2019 r. Ne [1K4BH).

Henu nzyyenus pU3NKu:

e npuoOpeTeHrne MHTepeca M CTpeMIIEHUs OOydaroluXcsl K HAyYHOMY W3Y4YEHMIO MPUPOJbI, Pa3BUTHE HUX
MHTEJJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE NPE/CTABICHUI O HAYYHOM METO/I€ MO3HAHUSA U (POPMUPOBAHHE HCCIIEI0BATENBCKOIO OTHOILICHUS
K OKPY>KAIOUIUM SIBJICHUSIM;

e (QopmMHupoBaHME HAay4YHOIO MMPOBO33pPEHHUS KaK pe3yibTaTa H3yUYEHUsS OCHOB CTPOCHUS MaTepuu u
(byHIaMEeHTaJIbHBIX 3aKOHOB (DPHU3HKHU;

e (opmupoBaHue MpeACTaBICHUN O polu (U3UKU AN Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHIA;

® pa3BHUTHE MPEACTABIECHUN 0 BOZMOXKHBIX chepax Oynyimiel npopeccuoHaNbHON J1eATENbHOCTH, CBA3aHHOMN
¢ (pU3MKOMN, MOJArOTOBKA K AaJIbHEHIIEMY O0YyYEHHUIO B ’TOM HAIPaBJICHUH.

JlocTikeHre ATHX Leied NporpaMMbel Mo (U3MKE Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
o0OecrieunBaeTcs pelieHueM CIeAyoIuX 3a1ay:

e [puoOpeTeHue 3HaHUM O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O MEXAaHMUYECKUX, TEIUIOBBIX, DJIEKTPUUECKHX,
MAarHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

e npuoOpeTeHne YMEHUN OMUCHIBATh M OOBACHATH (PU3UUECKHE SBICHHUS C HCIOJIb30BAHHEM IOTYyYEHHBIX
3HAHU;

® OCBOCHHME METOJIOB pEIICHMs MPOCTEHIINX PAacUYETHBIX 3a/lad C UCMOJIb30BaHHUEM (PU3UUECKUX MOJENEH,
TBOPYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHHUI HaAOIIOaTh MPHUPOJAHBIC SBICHHS W BBHIMOJIHATH OIBITHI, J1a0OpaTOpHBIE PabOTHI U
HKCIIEPUMEHTAIbHbIE NCCIICAOBAHMS C UCTIONIb30BAaHUEM U3MEPHUTEIBHBIX IPHOOPOB;

e O0OCBOcHHE TPHUEMOB paboOThl ¢ WHMOpMaruendn (GU3NYECKOTo COAEp)KaHMs, BKIIOYass HHGOPMAIUIO O
COBPEMEHHBIX JOCTH)KCHUAX (PU3MKH, aHAINU3 U KPUTHUYECKOE OLICHUBaHNE NH(OpMALIUK;



® 3HAKOMCTBO cO cepamu MpodeccHOHATBLHON eATENhbHOCTH, CBSI3aHHBIMU C (DU3UKOM, U COBPEMEHHBIMH
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha IOCTHKCHUSAX (DPU3MUECKON HAYKH.

Ha usyuenune ¢usuku (6a30BbIil YpOBEHB) HA YPOBHE OCHOBHOTO 00IIIEr0 00pa3oBaHuUs OTBOAUTCS 238
4yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8§ kimacce — 68 yacoB (2 yaca B Henen), B 9 kinacce — 102
yaca (3 yaca B Henenmwo). [Ipennaraemprii B mporpamme 1o (Gu3MKe nepedeHb J1ad0paTOPHBIX PadOT U OIBITOB
HOCHT PEKOMEHJIATeIbHBIN XapaKTep, YUUTEb JCNaeT BBIOOp MPOBEACHUS 1a00paTOPHBIX paboOT M OIBITOB C
y4€TOM WHAMBHYyaTBHBIX OCOOCHHOCTEH 00YUYarOIIMXCs, CIIMCKA SKCIIEPUMEHTAIBHBIX 32/IaHUH, TIPE/ITIaracMbIX
B PaMKaX OCHOBHOT'O TOCYJapCTBEHHOTO IK3aMeHa 1o (pu3uke.

COJEPKAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o mpupoje. SBienust npuponabl. OuU3MUECKUe SBICHUA: MEXaHUYECKHE, TEIJIOBBIC,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeNMMUYWHBL V3Mmepenue ¢usznueckux BenmnuuH. Duswmdueckue mnpubdopsl. [lorpemrHocTs
u3MepeHuil. MexxayHapoaHas cuctemMa eIMHMUII.

Kak ¢u3uka u 1pyrue eCTeCTBEHHbBIC HAYKH M3y4aloT MPUPOAY. EcTecTBeHHOHAYYHBIH METOT MO3HAHUS:
HaAOJI0/IEHUE, TTOCTAHOBKA HAay4YHOTO BOIPOCA, BBIIBIKEHUE THIOTE3, SKCIEPUMEHT MO MPOBEPKE THIIOTE3,
00BsicHeHUE HaOMI0AaeMoro siieHus. Onrcanne GU3NISCKUX SBJICHUH C IIOMOIIBIO MOICIICH.

Hemoncmpayuu.

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

2. ®usnueckue MpuOOPHI U MpoLeaypa MPSMbIX U3MEPEHHI aHaJIOTOBBIM U IIU(PPOBBIM MIPHUOOPOM.
Jlabopamopuuvie pabomot u onvimol.

1. Ompenenenuie LeHbI JENCHUS IIKATbl U3MEPUTEIHLHOTO MPUOOpA.

2. H3mepeHue pacCTOSIHHIA.

3. H3mepenne 00bEMa KUIKOCTH B TBEPOTO TeEIa.

4. OmnpeneneHue pa3sMepoB MaJbIX TEN.

5. H3MmepeHue TemmnepaTyphl Py MOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUHMKa TeMIIEPaTyphI.

6. IlpoBemeHue wWCCIEAOBaHHUS IO TIPOBEPKE THIIOTE3bl: JAIBHOCTH IOJIETA INAPHKA, ITYIICHHOTO

TOPU30HTANILHO, TEM OO0JIbIIIe, YeM OO0JIbIlIe BHICOTA ITYCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbITHL, T0KA3bIBAIOIINE TUCKPETHOE CTPOEHUE
BEIIECTBA.

JBuxkenue yactul BeniecTBa. CBs3b CKOPOCTH JABWKEHHUS YacTHUI[ C TeMIiepaTypoil. bpoyHoBckoe
nBkenue, muddysus. BzanmoelicTBre YacTUIl BENIECTBA: MPUTHKEHNUE U OTTAIKUBAHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOEHHUE Ta30B, JKUIKOCTEH M TBEPABIX (KPUCTAJUTMUECKUX) TEIl.
B3anmMocBs3p Mexay CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX M UX aTOMHOMOJIEKYJISPHBIM
ctpoeHreM. OcoOOEHHOCTH arperaTHhIX COCTOSIHUMN BOJIBI.

Hemoncmpayuu.

1. HaOGnronenue OpOyHOBCKOTO JABHKEHHUSL.
2. Ha6mronenue nuddy3un.
3. HabGmronenue sBieHui, OObSICHSIOMINXCS MPUTSHKEHHEM WU OTTAIKHBAHHEM YaCTHII BEIIECTBA.
Jlabopamopnwvie padbomot u onvimul.
Orenka auamMerpa atoMa METOAOM PsIIOB (C UCToNIb30BaHueM (hoTorpaduwii).
OMNBITHI 110 HAOTIOACHHUIO TETIOBOTO PACITUPEHHS Ta30B.
3. OmbITHI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

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

Mexanunueckoe BHxeHue. PaBHoMepHOe W HepaBHOMepHOe JBMkeHHe. CkopocTh. CpenHsst CKOPOCTh
MIPU HEPABHOMEPHOM JBMKEHUHU. Pacy€T myTH 1 BpeMeHU JBUKEHUS.

SIBnenue nHepuuu. 3aKoH UHEpUUU. B3auMoeiicTBre Ten Kak MpUYMHA U3MEHEHHUS! CKOPOCTU JBUKEHUS
Ten. Macca kak Mepa uHepTHocTu Tena. [1noTHocTh BemiecTBa. CBSI3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B
enuHMIe 00BEMA BEIeCTBa.

Cuna Kak xapakTepHUCTHKa B3auMonercTBus Tena. Cuiia ynpyroctd W 3akoH ['yka. M3mepenue cuisl ¢
MOMOIIbIO JUHAMOMETpA. SIBNIeHUE TATOTeHUS U cuia TsokecTu. Cuila TshKeCTH Ha ApYrux miaHerax. Bec tena.
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Heecomocts. CnojkeHue cuil, HallpaBJIEHHBIX IO OAHOW IpsiMol. PaBHozelcTByromas cwil. Cuila TpeHHS.
TpeHne ckoybKeHUs U TPEHHE NOKOs. TpeHue B IPUPOAE U TEXHUKE.

B oardwihdE

agbrwn

Hemoncmpayuu.
Habmoienue MexaHu4eckoro JBUKEHHs Teja.
H3mepenune ckopocTu MpsSMOJIMHEHHOTO IBH>KECHHUSL.
Habmtoienue siBieHUsI UHEPIIUH.
HabGntonenne nu3mMeHeHus: CKOPOCTHU MPU B3aUMOJICUCTBUH TEJL.
CpaBHeHHME MacC MO B3aUMOJEHCTBUIO TEJl.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie pabomot u onvimeol.
OrmpezesieHre CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (IIapuKa B KUAKOCTH, MOJEIU SJIEKTPUUECKOIrO
aBTOMOOWJIS U TaK Jajiee).
Omnpenenenue cpeHel CKOPOCTH CKOJIBKECHUS OpyCcKa WM MIApUKa M0 HAKIIOHHOW TUIOCKOCTH.
OrnpezenieHne MmI0THOCTU TBEPAOTO Tea.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTh PACTSHKEHUS (ehOpMaIlii) MPYKUHBI OT MPUITOKEHHON CHIIBI.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHMS CKOJIBKEHHMs OT Beca Tela M Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Jasnenne. CriocoObl YMEHBIIICHHSI U YBEIMUCHUS IaBieHUs. JlaBiieHne raza. 3aBUCUMOCTD JaBJICHUS T'a3a

oT 00bEMa, TemmnepaTypsl. [lepenaua naBiaeHust TBEPIBIMH TellaMH, KUAKOCTAMU M razamu. 3akoH [lackans.
[TneBMaTHyeckre MamiMHbL. 3aBUCUMOCTH JABJIEHUS KUIKOCTH OT TIIyOWHBL. ['mMapocTaThueckuii mapasiokc.
CooOmraromuecs cocysl. ' uapaBinyecKkue MEXaHU3MBbI.

ATtmocdepa 3emnu u aTMocdepHoe naBieHue. [[pudnHbl CylecTBOBaHUS BO3AYIIHOW 000I0YKH 3eMIIH.

Omnwit Toppuuennu. M3mepenne arMochepHOro AaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTo JaBIEHUS OT BBICOTHI
HaJ ypoBHEM Mopsi. [IpuGops! i u3mMepeHus: aTMOCPEPHOTO TaBJICHHUS.

I[eﬁCTBHG KHUIKOCTH M ra3a Ha HOFp}I)KéHHOG B HUX Teno. BeITankuBaromas (apXI/IMCI[OBa) cuia. 3aKoH

Apxumena. [InaBanue ten. BosayxormniaBanue.
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Hemoncmpayuu.
3aBUCHMOCTH JaBJICHUS Ta3a OT TEMIIEPaTypHhI.
Ilepenaua naBiieHUsS KUIKOCTHIO U Ta30M.
Coo01maroniecs: CoCy/sbl.
I'mapaBauyeckuit mpecc.
[IposiBnenue nericTBrs aTMOC(EPHOTO JTaBICHHUS.
3aBUCHUMOCTH BBITAJIKHBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U TIOTHOCTHU KHUJIKOCTH.
PaBeHCTBO BBITAJTKMBAIOIIEH CUJIbI BECY BHITECHEHHOM XKUJKOCTH.
YcoBue m1aBaHus TEJl: IJIABAHUE WM MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOLLIEHHUS INIOTHOCTEH Tella
1 KUJTKOCTH.
Jlabopamopuvie pabomul u onvimot.
HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPY>KEHHOM B KUJKOCTh YaCTH TeJa.
OrnpezeneHne BHITAJIKUBAIOLIEH CUIIBI, ACHCTBYIOLIEH Ha TEJIO, HOTPYXKEHHOE B )KUIKOCTb.
[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHJIBI, ICHCTBYIOMIEH HA TEJIO B dKUJIKOCTH, OT MacChl TeJa.
OnbIThL, JEMOHCTPUPYIOUTUE 3aBUCUMOCTb BBITAJIKUBAIOILIEH CUJIbI, IEHCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT
00BbEMa MOTrpyKEHHOM B )KUJIKOCTh YaCTH TeJa M OT TUIOTHOCTH YKHIKOCTH.
KoncrpynpoBanue apeomeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U ONIPEEIICHUE €€ TPYy30MOAbEMHOCTH.
Pa3pnen 5. PaGora u MOIUHOCTb. DHEpPIUs.
Mexanuueckast pabota. MOIIHOCTb.
[IpocThie MeXaHU3MBI: pbIvar, 0JIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecus peiuara. [Ipumenenue

IIpaBuJjia paBHOBCCHUS pbldyara K 6HOKy. «3o010TOC MMpaBUJIO0» MCXAaHUKHU. KHI[ MIPOCTBIX MCXAaHU3MOB. HpOCTBIC
MCXaHU3MBI B 6I>ITy 1 TCXHUKE.

Mexann4deckas SHEPTHL. Kunernueckas u NOTCHOHAJIbHAA OSHCEPTUs. HpeBpaH_[CHI/IC OJHOI'0O BHJA

MEXaHUYECKON YHEPTUU B APYroi. 3aKOH COXPAHEHHUsI SJHEPTUHU B MEXAHUKE.

1.

1.
2.

Hemoncmpayuu.
[TprMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.
Omnpenenenue pabOThI CUIIbI TPEHUSI IPU PABHOMEPHOM JIBUYKEHUH TeJia [0 TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanue ycioBuil paBHOBECHUs pblyara.



3. Usmepenne KIT/I Hak1OHHON TIOCKOCTH.
4. H3yueHue 3aKOHA COXpPaHEHUS MEXaHUYECKOM YHEPTHUH.

8 KUIIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpPHM CTPOEHHs BeniecTBa. Macca M pasMepsl
aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPKIAIOLINE OCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHOKUHETUUYECKON TEOPHH.

Monenu TBEPAOro, KUIKOTO M ra3000pa3HOro cocTosiHUil BemecTBa. Kpucramnuyeckue u amopdHbie
tena. OOBSICHEHHE CBOMCTB TIa30B, JKUAKOCTEW M TBEPIABIX TEJI HA OCHOBE IIOJIOXKEHUH MOJEKYJSPHO-
KMHETH4eCKO Teopuu. CMauyMBaHUE U KalWUIPHBIE sIBIEHUS. TemioBoe pacliupeHue u cokaTue.

Temnepatypa. CBsi3b TEMIEpPATypbl CO CKOPOCTbIO TEIJIOBOIO JIBU)KEHUS YacTHLl. BHYTpeHHss dHEprusl.
CnocoObl M3MeHeHHUs BHYTPEHHEW AHEpruM: TeIulonepenadya M coBepieHue padboTsl. Buasl Temonepenayn:
TEIUIONPOBOAHOCTh, KOHBEKIHS, U3JIyYECHHUE.

KonuuecTBo TemnoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. TermmooOMeH M TEIUIOBOE PaBHOBECHE.
VYpaBHeHue TerioBoro 6anaHca. [1naBieHne u oTBepAeBaHME KPUCTAIIIMYECKUX BEUIECTB. Y J€/bHAs TEIIOTA
wiasnenus. [lapooGpasoBanue u konaeHcanus. Mcecnapenue. Kunenue. YaenpHas TemioTa napoodpa3oBaHusl.
3aBHCUMOCTh TEMIEPATYPBl KUTICHUS OT aTMOC(HEPHOTO JaBIICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus ToIMBa. Y iejbHasi TEMJI0Ta CTOPAHHUS.

[Tpunuummner paboTs! TermioBbix apurateneid KI1/1 temmoBoro asurarens. TemnoBsie NBUraTeNy U 3alIUTa
OKPYKaIOILEH Cpebl.

3aKOH COXpaHEHUs U IPEBPAILCHUS SHEPTUH B TEIUIOBBIX IPOLECCaXx.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO IBUKEHUS.

HaGmronenne nuddy3un.

Habmonenue siBjaeHu cMaurBaHus U KAMWUTSIPHBIX SBICHUM.

Haburoienue TemnoBoro pacivpeHust Ted.

M3MmeHeHune AaBlieHus ra3a Npu U3MEHEHUH 00bEMa U HarpeBaHUK UITU OXJIAXKICHUU.
[IpaBuna u3mepeHus TemMnepaTypsbl.
Bune! temnonepenayn.

OxJaxieHre Ipyu COBEPLICHUH PaOOTHI.
Harpeanue npu coBepiiieHUN padOThl BHEITHUMU CUIIAMHU.
0. CpaBHEHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
1. HaGnroneHre KUMeHus.
2. HaGmroieHre MOCTOSTHCTBA TEMIIEPATyPHI TIPH TUIABICHUH.
3. Mojenu TeIUIOBBIX IBATATEIIEH.
Jlabopamopnwvie padbomuvt u onvimel.

OnBbITHI MO OOHAPYKEHUIO TEHCTBUS CHIJI MOJIEKYJISIPHOTO TPUTSKEHHUS.

OnpIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.

OnbITh! IO HAOIIOIEHUIO TEIJIOBOTO PACUIMPEHHs ra30B, KUIKOCTEN U TBEPBIX TEI.

Omnpenenenue qaBieHUs BO3yXa B OaJUIOHE IIpHIIA.

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb JaBJICHHMS BO3/AyXa OT €ro o0béMa M HarpeBaHUs WIH
OXJIQKICHUSI.
[IpoBepka rumnoTe3s! TMHEHHON 3aBUCUMOCTH JAJTUHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON TpyOKe OT
TEMIEPATYypPHI.

7. HaGmoneHue n3MeHeHHs BHYTPEHHEH SHepIruu Teja B pe3ybTare Teruionepeaay U padboThl BHEIIHUX CHIL.
8. MHccrenoBanue siBIEHHS TEIUIOOOMEHA PU CMEIIMBAHUH XOJIOTHOW M TOPSIUEH BOJIBI.

9. OmnpezneneHue KOIUYECTBA TEIJIOTHI, MTOJIYYEHHOI'O BOAOH MPU TEIUIOOOMEHE ¢ HarpeThIM METAJITMUYECKUM

LUIHHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mporiecca HCTIapeHHS.

12. Onpenenenre OTHOCUTENILHON BIAXKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

OnekTpusanus Ten. J{Ba poaa 3meKTpuYecKuX 3apsa10B. BzauMoaericTBue 3apsyKeHHbIX Tell. 3akoH KynoHa
(3aBUCUMOCTD CHJIBI B3aUMO/ICUCTBUS 3aPSHKEHHBIX TEJ OT BETMUMHBI 3aPS0B U PACCTOSHUS MEKY TEIAMH).

RBRERBOONOR~WONE
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Onekrpuueckoe nojie. Hanpsok€HHOCTD iiekTpuueckoro nodist. [IpuHumn cynepno3uiuu 3aeKTPUIECKUx
noJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsioB. OJIEMEHTapHBIM 3ieKkTpuueckuid 3apsia. CTpoeHue aroma.
[TpoBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO 3aps/ia.

DNIEKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS IIEKTPUUYECKOTO TOKA. MICTOUHHUKHU MOCTOSIHHOTO TOKA.
JleicTBHS AIEKTPUYECKOr0 TOKa (TEIUIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUI TOK B MKHUAKOCTAX U
ra3ax.

Onektpuueckas 1enb. Cuia Toka. DiaexkTpuueckoe HanpsbkeHrne. CopoTUBIeHHE TIPOBOAHUKA. Y IeJIbHOE
COINpPOTHBIIEHUE BellecTBa. 3akoH OMa Juist yyacTka uenu. [locienoBarenbHoe M NapauieIbHOE COEIUHEHUE
MIPOBOIHUKOB.

PaboTa 1 MOIIHOCTB IEKTPUUECKOTo ToKa. 3akoH [xoynsa—JIenna. DneKkTpuieckre ey U moTpeOuTenu
ANEKTpUYECKOM sHepruu B ObITy. KopoTKkoe 3aMblkaHuUE.

ITocrosiHHBIE MarHUTHL. B3auMoaelcTBUE NMOCTOSIHHBIX MarHuTOB. MarnuTHoe moJie. MarHuTHoe moiie
3emMiu W ero 3HadeHwe I ku3HU Ha 3emste. OmbIT Opcrena. MarHUTHOE MOJie AJIEKTPUYECKOro TOKa.
[IpuMeHeHne »HJIEKTPOMArHUTOB B TexXHUKe. JleMCTBME MArHUTHOrO TOJIA HA TMPOBOJAHUK C TOKOM.
DNEeKTPOABUTATEIh TOCTOSTHHOTO TOKa. Vcronb30BaHue IEKTPOABUTaTENNeH B TEXHUYECKUX YCTPOMCTBaX U Ha
TpaHCIIOPTE.

Onwitel ®apanes. SIBinenue snekrpomarHuTHoW uHAYKUud. [IpaBuno Jlenma. Dnektporeneparop.
Crioco0BbI MOTYYEeHHUS ANEKTPUIECKON SHEPTUHU. DIEKTPOCTAHIINN HA BO30OHOBIISIEMbBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.
DneKkTpusanus Ted.
JIBa poja NEeKTpUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DneKTpocTaTHuecKast UHIYKIIHS.
3aK0H COXpaHEHUS MIEKTPUUECKUX 3apsII0B.
[TpOBOAHMKY U TUIIIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JUHUHN JIEKTPUUECKOTO MOJIS.
HIcTOYHUKY TOCTOSTHHOTO TOKA.
JIeficTBHS 2IEKTPUYECKOTO TOKA.
0. DnexTpu4ecKuii TOK B )KHUJIKOCTH.
1. I"a30BBHIit pa3ps.
12. 3mepenue cuiibl TOKa aMIepPMETPOM.
13. U3mepenue 31eKTPUIeCcKOro HapsHKEHUST BOJIBTMETPOM.
14. PeocTat 1 Mara3uH CONpOTHBICHUN.
15. BzaumoielicTBHE MOCTOSTHHBIX MAarHUTOB.
16. MonenupoBaHue HEBO3MOXKHOCTHU pa3AeNiCHUs MOJTIOCOB MarHUTA.
17. MoaenupoBaHre MAarHUTHBIX MOJIEH TTOCTOSIHHBIX MarHUTOB.
18. OmeIT Dpcrena.
19. MarauTHOE 1oJjie TOKa. DJIIEKTPOMArHuT.
20. [IeficTBHME MarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM.
21. DJIeKTPOABHUTaTENb MOCTOSHHOTO TOKA.
22. VccnenoBanue SIBJICHHSI SJICKTPOMArHUTHON HHTYKITUH.
23. OnbiTer Dapanes.
24. 3aBUCUMOCTD HaIPaBJICHUS WHAYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BOSHUKHOBEHHS.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.
OMNBITHI 110 HAOTIOACHUIO MIEKTPU3ANH T HHAYKITUEH U TIPU COMMPUKOCHOBEHUH.
UccnenoBanue AeCTBUS 3IEKTPUUYECKOTO MOJI HAa TPOBOIHUKYU U AUDIIEKTPUKH.
CoOopxka u mpoBepKa padOThI AMEKTPUIECKOH IEMH MOCTOSHHOTO TOKA.
W3mepenue u peryampoBaHue CUIIbl TOKA.
N3mepenne u peryaupoBaHue HAPSHDKCHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO YEpPE3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOpPA U
HaAIpPSDKEHUS Ha pe3UCTOpe.
7. OnbITbl, IEMOHCTPUPYIOLINE 3aBUCUMOCTb 3JIEKTPUUECKOTO COMPOTUBIICHUSI MPOBOAHUKA OT €r0 JUIMHBI,

IUIONIA/I TIOTIEPEYHOT0 CEUEHUs M MaTepHaia.

8. TlpoBepka mpaBuia CIOKEHUS HAPSHKEHUH MPU TOCIEI0BATEILHOM COSAMHEHUH IBYX PE3UCTOPOB.
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9. TIpoBepka mpaBuia I CHIIbI TOKA MPH MAPaUIEITBHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOThI AAESKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

11. Onpenenenrie MOIHOCTH 3JEKTPUUECKOT0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HalpsDKEHUS Ha Hell.

13. Onpenenenue KIIJl narpeBaress.

14. UccnenoBanre MarHUTHOTO B3aUMOZEHCTBUS MIOCTOSTHHBIX MarHUTOB.

15. M3yueHre MarHuTHOTO TOJIS TOCTOSTHHBIX MarHUTOB MPU X 00bEMHEHUH U Pa3/ICICHUN.

16. UccnenoBanue AeHCTBUS 2JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHl, 1EMOHCTPUPYIOIINE 3aBUCHMOCTD CHJIBI B3aUMOJICHCTBHS KATYIIKA C TOKOM M MarHuTa OT CHJIBI
TOKa U HalpaBJIEHUsS TOKa B KaTyILKe.

18. M3yuenue AeWicTBUS MAarHUTHOTO IOJISl HA TPOBOJIHUK C TOKOM.

19. KoncrpynpoBaHue 1 u3ydeHue paboThl JIEKTPOIBUTATEISL.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTaHOBKH.

21. OnbITHI IO UCCIIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHAYKIMH: UCCIIEOBAaHUE U3MEHEHUH 3HaYeHUs U
HaIlpaBJICHUS HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe qBuxkeHue. MarepuainbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO
IBUKEHMS. PaBHOMEpPHOE NpsAMoIMHENHOE ABMKeHNne. HepaBHOMepHOE npsiMoInHeHOe 1BrKeHue. CpenHss u
MIHOBEHHAsl CKOPOCTb TeJIa IIPU HEPABHOMEPHOM JIBUYKEHUU.

Yckopenue. PaBHoyckopeHHOe npssMoinHeliHoe aBmkeHue. CeoboaHoe naaenue. OnelTel [Mamues.

PaBHOMepHOE nBUKEHME O OKpY)KHOCTHU. [lepros n yactoTa oOpaiienus. JInHelHas u yriioBasi CKOPOCTH.
[leHTpOCTpEMUTENBHOE YCKOPEHHUE.

Ilepssiit 3akoH Hprorona. Bropoit 3akoH Herotona. Tperuit 3akon Herorona. IlpuHuun cynepnosunuu
CHIL

Cuta ynipyroctu. 3akoH ['yka. Cuiia TpeHusl: cujia TPEHUS CKOJIBKEHUSI, CUIJIa TPEHUSI TTOKOS, IPYTUE BUIbI
TPEHMUSL.

Cuna TSKECTH M 3aKOH BCEMHMPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOrO NajeHus. J[BU)KeHue IUIaHeT
Bokpyr Connua. [lepBas kocMudeckast ckopocTs. HeBecoMOCTh U meperpyskH.

PaBHoBecue wmarepuanbHOM TOuykHU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecwe TBEpPAOrO TeEnma ¢
3aKpEIUIEHHON OCBIO BpallleHus. MOMeHT cuibl. LIeHTp TskecTH.

Umnynec Tena. M3menenue ummynbca. Mmnynbe cuiibl. 3aKOH COXpaHEHUs UMIyibca. PeakTuBHOE
JBUKCHHUE.

Mexanunueckas paboTa U MOIIHOCTh. PaboTta cuit TsbkecTH, ynpyrocTtH, TpeHus. CBs3b S9HEpPTruu U padoThI.
[ToreHnnanbHass SHEprus Tena, MOJHATOTO HaJ INMOBEPXHOCTBIO 3eMiM. IloTeHnmanbHas sHEprus cxarTon
npyxuHbl. Kunernueckas sHeprus. TeopemMa 0 KMHETHYECKOM SHEPruu. 3aKOH COXPAHEHHS] MEXaHWYECKOU

SHEPIUH.
Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE yTEH U TPACKTOPHIA ABMKEHHSI OJTHOTO U TOTO JK€ TeJla OTHOCHTEIBHO Pa3HBIX TEJT OTCUETA.

3. H3mepeHune cCKOPOCTH U YCKOPEHUS MPSMOIMHEHHOTO JIBHXKEHUS.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JTBUKEHHUSI.

5. HabmroneHue ABMKEHMS Tella MO OKPYKHOCTH.

6. HaOmronmeHne MeXaHWYECKHX SIBJICHUH, MPOUCXOASAIMX B cHucTeMe oTcuéta «Tenexkay mnpu e

PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIFHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHMS TeJla OT MacChl Tejla U IEUCTBYIOIIEH Ha HETO CHJIBI.
HabmroneHne paBeHCTBa CHIT IPU B3aUMOJICHCTBUU TeJ.

M3meHeHne Beca Tena Mpu YCKOPEHHOM JIBHKCHHUU.

0. Ilepenaya nmnysbca MpyU B3aUMOJICHCTBUHU Tell.

11. [Ipeo6Gpa3oBanust SHEPTUU TPU B3aUMOJECHCTBUH TEl.

12. CoxpaHenue UMITyJIbCa IPU HEYIPYTOM B3aMMOICHCTBHH.

13. CoxpaHeHue UMITyJIbCca Py a0COFOTHO YIIPYTOM B3aMMOICHCTBHH.

14. HaGmroieHre peakTHBHOTO JBUKCHHUS.

15. CoxpaHneHre MeXaHUYECKON PHEPTUHN TIPH CBOOOHOM ITaJICHUH.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MPU JABMKEHUH TeJIa MO ISHCTBUEM IPYKUHBI.
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Jlabopamopuwie pabomot u onvimel.

1. KoHcTpynpoBaHMe TpaKTa JUIsl pa3roHa U JajJbHEUIIero PAaBHOMEPHOTO JIBIKSHHS IIIAPUKA HITH TEJICHKKH.

2. OmnpezneneHue CpeHeN CKOPOCTH CKOJBKEHUS OpycKa UM IBMYKEHUS IapHUKa M0 HAKJIOHHON TTIOCKOCTH.

3. OmpeneneHne yCKOPEHHs Tella IPU PAaBHOYCKOPSHHOM JIBUYKCHUH 110 HAKIIOHHOM TIOCKOCTH.

4. WccnenoBaHue 3aBUCMMOCTH IYTH OT BPEMEHHM IPH PAaBHOYCKOPEHHOM JBIDKEHHHM 0O€3 HavyalbHOU
CKOpOCTH.

5. TIpoBepka rUmoOTE3bl: €CIU MPU PABHOYCKOPEHHOM JBIDKEHHH 0€3 HayaJIbHOM CKOPOCTH IMYTH OTHOCSTCS
KaK psiJi HEUETHBIX YHCEII, TO COOTBETCTBYIOLINE TPOMEXKYTKH BPEMEHU OJTMHAKOBEI.

6. HccnemoBaHue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JAaBIICHHSL.

7. Omnpenenenue kKodPuIMEeHTa TPEHHUS CKOTBKCHHUS.

8. Ompenenenue KECTKOCTU MPYKUHBL.

9. OmnpexneneHre padOTHI CHIIBI TPEHUS IIPH PABHOMEPHOM JBM)KEHUH TEJIa TI0 TOPU3OHTAIBHOM TOBEPXHOCTH.

10. Onpenenenne pabOTBI CHIIBI YHOPYTOCTH HpPU HOABEME TPy3a C HUCIOIH30BAHUEM HEIMOJIBHKHOTO H
MOJIBU’KHOTO OJIOKOB.
11. V3yuenue 3akoHa COXPAHEHUS SHEPTUH.
Pa3zgen 9. Mexannueckue K0J1e0aHUA U BOJIHBI.
Konebarenpnoe aprxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHWH: MEPHUOJ, 4YacTOTa, aMIUIMTYIA.
MaremaTtnueckuii U Ipy>XKUHHBIN MasTHUKH. [IpeBpaliieHue sHepruu npu KojaedaTreaIbHOM ABUKCHUU.
3aryxatomue Kojebanus. BeiHyxkneHnbie kosieOanus. Pe3onanc. Mexanunueckue BoiHBL. CBOICTBa
MexaHu4yecKux BOJH. [IpomosnbHbIe U MomepedHbie BOJHBI. J[MHA BOJIHBI U CKOPOCTh €€ pachpOCTpaHEHUSI.
MexaHnyeckue BOJIHBI B TBEPIIOM TeEIIE, CEHCMUYECKUE BOJIHBI.
3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
Habmonenue xoneGanuii Ten noJ 1eCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.
Habmonenue BoIHY X /I€HHBIX KOeOaHU U pe3oHaHca.
PacrnipocTpanenne npoJoiabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).
Habmronenne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI pe30oHaHC.
Jlabopamopuvie padomol u onvimel.
Omnpenenenne 4acToThl U Meproia KoieOaHu MaTeMaTHYecKoro MasTHUKA.
Omnpenenenue 4acTOTHl U Mepro/ia KoineOaHui Mpy>KUHHOTO MasiTHHUKA.
HccnenoBanue 3aBUCUMOCTH NepUoa KojaeOaHNi OABEIIEHHOTO K HUTH IPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCIMOCTH TIepro/ia KoieOaHui MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a.
[IpoBepka He3aBUCUMOCTH Mepuo/ia KouedaHuil rpy3a, IoJBEHIEHHOIO K HUTH, OT Macchl Ipysa.
OMnBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh TIEpHOa KOJIeOaHH MPYKUHHOTO MasiTHUKA OT MaccChl rpy3a u
YKECTKOCTU NPYKUHBI.
7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Paznes 10. Di1eKTpOMarHuTHoOe 1M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE TOJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3J€KTpoMarHUTHBIX BOJdH. [llkana
3JIEKTPOMArHUTHBIX BOJIH. Vcrionbp30BaHNe 371€KTPOMAarHUTHBIX BOJIH IS COTOBOM CBSI3U.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CgoiicTBa AIEKTPOMATHUTHBIX BOJH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimel.
1. U3ydeHue CBONCTB 3J€KTPOMArHUTHBIX BOJH C TOMOUILI0 MOOUIIBLHOTO TenedoHa.
Pa3znen 11. CBeToBLI€e IBJICHHUS.
JlyueBast monens cBeta. Uctounmku cBerta. [IpsmonmHeiinoe pacripocTpanenne cBeta. 3atMenust CoJiHIia
u JIynbl. Otpaxkenue cBeta. [Inmockoe 3epkano. 3aKOH OTpaKEHHsI CBETA.
IIpenomnenue cBera. 3akoH npeiaomiieHus cBeta. [loaHoe BHyTpeHHEe oTpakeHue cBeTa. Mcrnons3oBanue
MOJIHOTO BHYTPEHHET0 OTPAKEHUSI B ONITUYECKUX CBETOBOAX.
Jlunza. Xon mydeit B muH3e. OnTryeckas cucrema ¢oToarmapara, MUKpPOCKOIIa U Tejeckona. a3 kak
ONTHYECKasi cucTeMa. bIM30pyKoCTh U 1aTbHO30PKOCTb.
Paznoxenune 6emnoro ceera B cnektp. OnbiTel HetoToHa. CrioykeHne CreKTpaabHBIX 1BETOB. Jucmepcus
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Hemoncmpayuu.
[IpsamonuHetHOE pacIpOCTpaHEHUE CBETA.
OTtpaxxeHue cBera.
[Toryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue ceera.
ONTUYECKUN CBETOBO/I.
Xon styueit B coOnparomei Jnnse.
XoJ1 1y4deil B pacCcerBaroIeu JIMH3E.
[Tonydyenne n300paxeHuil ¢ HOMOIIbIO JINH3.
[Tpunuun neiictBust GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIMA.
0. Mogens rinasa.
1. Paznoxenue 6eoro cBeTa B CIIEKTP.
. Ilomydenue Genoro cBera npu CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeol.
HccnenoBanue 3aBUCUMOCTH yIJla OTPaXXEHUSI CBETOBOTI'O JIyda OT YIJla MaJeHuUs.
H3ydeHue xapakTepuCTUK H300pakeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH YIJa MPEIOMIIEHHUS] CBETOBOIO Jy4ya OT yIJla MaJieHUs Ha FPaHULE «BO3yX—
CTEKJIION.
[Toydenne n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne HOKYCHOTO PaCCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OnbIThI IO Pa3JI0KEHUIO OEJI0Tr0 CBETa B CIIEKTP.
OMnBITHI IO BOCIIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 IBETOBbIC (DUITBTPHI.
Pa3nen 12. KBantoBble siBJIeHUS.
OmneiTel Pezepdopaa u nnanerapHas mojenb aroma. Mozaens atoma bopa. Mcnyckanue u moriomieHue
ceera aromMoM. KBaHThI. JIMHEeW4YaThIe CIIEKTPHI.

PagnoaktuBHOCTh. AJbha, OeTa- U raMma-uznydeHusi. Ctpoenue atomHoro siipa. HykjaoHHas mopaenb
aToMHoOTO siapa. M3otonsl. PagnoakruBHble npeBpaiuenus. Ileproa nonypacnanga arToMHBIX siiEp.

S nepuble peakuuy. 3aKOHbI COXPAHEHHS 3apSAJ0BOT0 U MACCOBOIO YMCE. DHEPIHUsl CBA3U aTOMHBIX SIIEp.
CBs13b Macchl U dHeprun. Peakiuu cuntesa u aenenus saep. Ucrounmku sueprun ColiHIa U 3BE3I.

SAnepHas sHepreTuka. [leiicTBYUS pagOaKTUBHbBIX U3JIyYEHUI Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.
CrHeKTphl U3JIy4eHUs U TOTJIOIIEHNUS.
CrieKTphl pa3aMyHbIX T'a30B.
CrnexTp Bopopo/a.
Habmonenune TpekoB B kamepe BusbcoHa.
Pabora cuérurka MOHU3UPYIOIUX U3TYyYESHUH.
Peructpanus uznydeHus: pupoJHbIX MUHEPAIOB U POAYKTOB.
Jlabopamopuvie padomol u onvimel.
HabumroieHne CrulomHbIX U IMHEHYAThIX CIIEKTPOB U3TY4YECHHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPIUU YaCTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadpusim).
3. H3mepeHne paanoakTHBHOTO QOHA.

IToBTOpHTENBLHO-0000 A0 MOYTb.

[ToBTOpHUTENHEHO-000011IaI0INI MO/ Ib IPEAHA3HAUEH JIJIS1 CHCTEMAaTU3alluu 1 000011IeHUs IPEIMETHOTO
COJIepKaHUsl U ONbITa AEATEIBHOCTH, NPUOOPETEHHOIO NMPH M3YyYEHHWU BCEro Kypca (DM3MKH, a TakkKe s
MOJIFOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy Mo (usuke st o0ydyarolmuxcs, BbIOPAaBIIUX ITOT
y4eOHBIH MpeMeT.

[Tpu u3yyeHUN AAHHOTO MOAYJIS PEANHU3YIOTCS U CHCTEMAaTU3UPYIOTCS BHUJBI JAESITEIbHOCTH, HA OCHOBE
KOTOPbIX oOOecreuuBaercs MJOCTHXKEHHE IMPEIMETHBIX M METalpeMETHBIX IUIAaHUPYEMBIX pe3yJbTaToB
oOyueHus, (popmupyeTcs ecTeCTBEHHOHAay4Hasi I'pPaMOTHOCTb: OCBOCHHME HAYyYHBIX METOJOB HCCIIEI0BaHUS
SIBIICHUH IPUPOBI U TEXHUKH, OBJIAZICHUE YMEHUAMHU O0BACHATH (PU3HUECKUE SIBICHUS, TPUMEHSS MTOJTyYeHHbIE
3HaHMUS, pelaTh 3a7aud, B TOM YHCJIE KaUeCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIMAIBHO JEATENBHOCTHBIM XapakTep [JaHHOTO pasfelia pealnusyercs 3a C4€T TOro, 4YTO
oOyuaroluecs BBIMOIHSIIOT 3aJaHtsl, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAaHHUI pacIiO3HAaBaTh U HAYYHO OOBSCHITH (PU3UUECKHUE SIBICHUS B OKPYXKArOIIEeH
IIPUPOJE U MOBCETHEBHOM KU3HU;
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HCIIOJIb30BATh HAYYHBLIC MCTOJbI HCCJIICIOBAHUSA (I)I/I3I/I‘-ICCKI/IX HBHGHHﬁ, B TOM 4YHUCIC JIsI MPOBCPKHU

THUIIOTE3 U MMOJTYUYCHUSA TCOPETUICCKHUX BBIBOIOB,
0OBICHATH Hay4YHBIC OCHOBBI HanOoJee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ, Harpumep,
IMPAKTUYCCKOIr'0 HCIIOJb30BaHUA Pa3IMYHbIX HMCTOYHHMKOB OHEPruyd Ha OCHOBC 3aKOHa IIPEBpalllCHUA H
COXpPaHCHUA BCCX U3BCCTHBIX BUAOB SHCPIUH.

IVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INPOI'PAMMBLI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3ydenue Gpu3uku Ha ypOBHE OCHOBHOTO 00IIIero 00pa30BaHus HAITPABJICHO HAa JOCTHKCHHUE TMYHOCTHBIX,

MCTAIIPEAMETHBIX U IMIPEAMETHBIX 06pa3OBaTeJ'IBHBIX PE3YIbTATOB.

B pesynbTrare nzyueHus GuU3MKM Ha YpOBHE OCHOBHOTO 00IEro o0pa3oBaHus y oOydaromerocs OymayT

C(l)OpMHpOBaHBI CICAYIOIUE JTUYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

- IPOSIBJICHNE MHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (PM3NYECKOI HAyKH;

- IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXXJAEHHUM OOIIECTBEHHO 3HAYMMBIX M 3THYECKUX HpoOiIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN (PU3UKY;

- OCO3HAaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIMTAHMSA:

- BOCTIPUSITHE ICTETUYECKUX KadecTB (DPM3MYECKOW HAyKH: €€ TapMOHUYHOTO IOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHUE [IEHHOCTH (PM3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA IM03HAHUS MHUPA, OCHOBBI pa3BUTHS
TEXHOJIOTUH, BaKHENIIIEW COCTABIISAIONIEH KYJIbTYpbI;

- pa3BUTHE HAY4YHOM JII0003HATENILHOCTH, HHTEPECA K UCCIIE0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONMOTYYHS:

- OCO3HAaHME LIEHHOCTH 0e30MacHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE, BaXKHOCTH
npaBua 0€30IacHOrO TIOBEAECHUS Ha TPAHCIOPTE, Ha JOpOorax, C D3JIEKTPUYECKUM U TEIJIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBHUSX;

- c(OpMHUPOBAHHOCTb HaBbIKa pediIeKCHM, MPU3HAHHE CBOETO MpaBa Ha OIIMOKY M TAKOTo K€ IpaBa y
JPYroro 4ejaoBeKa;

6) TpyA0BOro BOCIIUTAHUSA:

- aKTUBHOE€ y4yacTHe B PELICHWH NPaKTUYECKUX 3a/ad (B paMKax ceMbH, 00pa3oBaTelbHOIN OpraHu3aluy,
ropoja, Kpas) TEXHOJOTHYECKON U COIMaIbHON HaNpaBJIEHHOCTH, TPEOYIOLUX B TOM YHCIE U (pU3HIecKuX
3HAHUH;

- HHTEpeC K NMPaKTHUYECKOMY U3Y4EHUI0 podeccuil, CBI3aHHbIX C (PU3NKOMH;

7) 3IKOIOTHYECKOr0 BOCTIMTAHMSA

- OpUEHTAlUs Ha IpUMEHEeHUe (PU3MUECKUX 3HAHUN AJIS pelleHus 3aj1ad B 00JacTH OKpY’Karollel cpebl,
IUTAHUPOBAHMS MOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IOCIEACTBUM [UIsl OKPYXKAIOILIEH Cpebl;

- OCO3HaHMeE II00aTBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIUMCH YCJIOBHAM COUMATBHON ¥ NPUPOAHOH Cpelbl:

- TMOTPeOHOCTh BO B3aWMOJICHCTBUM TIPU BBHIMOJIHEHUH MCCIEJOBAHUNH U TPOEKTOB (PU3NUYECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUAM JIPYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO NeSTEIbHOCTb;

- IOTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM uucie GopMyIHpoBaTh UIEU, TOHATHUS, TUIIOTE3BI O
¢bu3nyecKkux 00bEKTax U SIBICHUSAX;

- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

- IUVTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUM;

- CTpeMJICHHE aHAJTU3UPOBATh U BBISBIIATH B3aMMOCBSI3U IPUPO/bI, 0OIIECTBA U IKOHOMHKH, B TOM YHUCIIE C
UCMOJIb30BaHUEM (PU3MUECKUX 3HAHMIA;

- OIICHKa CBOMX JEHCTBUH C Y4ETOM BIIMSHHUS Ha OKPYXKAIOIIYIO CpEly, BO3MOXKHBIX TIJIOOATbHBIX
MIOCJIEACTBUM.



METAINPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHs TporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUS Y

oOyudaromierocss OyayT cOpMUPOBaHBI MeTaNpeAMeTHbIe Pe3yJabTaThl, BKIIOYAIONINE I[TO3HABATEIHHBIC
YHHUBEpCalIbHbIe YUeOHBIC IEHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIC YUeOHbIE JEUCTBUS, PETYISITUBHBIC
YHUBEpCaIbHbIC YUCOHbIC JCHCTBUA.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeilcCTBUS

bazoBble Jjornueckue JeiicTBUSA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE PU3HAKN OOBEKTOB (SIBJICHHUI);

yCTaHaBIIMBATh CYHIECTBEHHBIA MPU3HAK KJIAaCCU(PUKAIIUN, OCHOBAHUS [ 0000IIEHUS U CPAaBHEHUS;
BBISABIISITh 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B paccMaTpUBaEMBbIX (aKTax, JAaHHBIX W HAOIIOJICHHSIX,
OTHOCSIINXCS K (PU3UUECKUM SIBIICHUSM;

BBISIBJISITH IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3M NPU M3yYeHUH (DU3MUECKUX SBIICHUN U MPOIECCOB, JENaTh
BBIBOJIbI C HUCIIOJIb30BAHUEM JECAYKTHUBHBIX U WHIYKTUBHBIX YMO3AKJIKOYEHUH, BBIIBUTATh THUIIOTE3bI O
B3aUMOCBS3X (PU3NYECKUX BEITUYNH;

CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelieHus y4deOHOM Qu3nmyeckoi 3afaud (CpaBHEHHE HECKOJIBKUX
BapHAHTOB PELICHMUs], BEIOOP Hanbosee MOAXOAAIIEr0 ¢ y4ETOM CaMOCTOSTENIbHO BBIJCIEHHBIX KPUTEPHUEB).

ba3oBble nuccienoBarebCcKue AeiCTBHA.

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

IPOBOAMUTH MO CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIA (PU3NYECKUN SKCIIEPHUMEHT,
HeOOoJIbIIIoE HCcce0BaHNe GU3NYECKOTO SIBICHUS;

OIICHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOTYICHHYIO B XOJ€ MCCIICOBAHUS WU
JKCIIEPUMEHTA;

CaMOCTOSITEIILHO (POPMYJIUPOBATH 000OIIEHUS M BBIBOABI IO Pe3yJibTaTaM MPOBEACHHOTO HAOIIOICHMUS,
OTIBITA, UCCIICIOBAHMUS;

MPOTHO3MPOBATh BO3MOXKHOE JalbHeWIee pa3BUTHE (PUINYECKUX IMPOLIECCOB, a TaKKe BBIABUTATH
MPENOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

IOPUMEHSATH PA3IUYHbIE METO/Ibl, THCTPYMEHTBI M 3aIIPOCHI IPH MOUCKE U 0TOOPE MH(POPMALIUU WIIH TaHHBIX
¢ y4€TOM Ipe/UI0KeHHON yueOHOo! (pu3ndecKoi 3a1auu;

AQHAJIN3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATh HMH(GOPMALMIO DPA3IUYHBIX BHUJIOB U (opM
NPECTaBIICHHUS;

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMANIBHYIO (hopMy TMpencTaBieHUs] MH(DOpPMAUM M WUTIOCTPUPOBATH
pelaeMble 3a/1aui HECIOKHBIMU CXEMaMH, IMarpaMMaMu, MHOM rpadukoil 1 MX KOMOUHALIUAMHU.

KOMMyHI/IKaTHBHI)Ie YHHUBEpPCAJIbHBIC y‘-leﬁl—ll)le JeCcTBUA:

B XoJle OoOCyKIeHHs y4eOHOro Mmarepuaia, pe3ylbTaToB JIa0OpaTOPHBIX pabOT M MPOEKTOB 3a/1aBaTh
BOMPOCHI TIO CYIIECTBY OOCYX/IaeMOil TeMbl M BBICKA3bIBaTh HJEH, HAlleIEHHBIE HA pPEIICHHE 3aJa4d U
noJiepkaHue 6J1aroxxenaTeIbHOCTH OOIICHHS;

COTIOCTABJISITh CBOU CY)KJICHUS C CY)KJIEHUSMHU JPYTHX YYaCTHUKOB JUANIOra, OOHApY>KWBATh pa3inyuue U
CXOJICTBO TTO3HIIHH;

BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOIMYHO MPEACTABIATH PE3yAbTaThl BHITOTHEHHOTO (DU3HUECKOTO OMbITa (IKCIIEPUMEHTA, UCCIICIOBAHHS,
IIPOEKTA);

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBHUIYyAIbHOW paOOThI MPHU pPEHICHUH
KOHKPETHOU (PU3UIECKOI TPOOIEMBI;

NPUHUMATh 1€JIi COBMECTHOW JESTENIbHOCTH, OPraHU30BBIBaTh JEUCTBHUS MO €€ JOCTHXKEHHIO:
pactpenensaTh PO, OOCYXIaTh MPOLECChl W Pe3ydbTaThl COBMECTHOW pabOTHI, 0000IIaTh MHEHHS
HECKOJILKHX JIOJIEH;

BBITIOJHATh CBOIO YacTh Pa0bOTHI, OCTHras Ka4eCTBEHHOTO pe3yibTaTa MO CBOEMY HAMPaBICHUIO H
KOOPJIUHUPYS CBOM ICUCTBUS C IPYTUMH YJI€HAMU KOMaH/IbI;

OIICHWBAaTh KauyeCTBO CBOETO BKJaJa B OOmMHA TPOAYKT TI0 KPHUTEPUSM, CAMOCTOSITEIILHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJbHbIe yUeOHbIEe T1eHCTBUSA
Camoopranmn3anus:

BBISIBJISITH IPOOJIEMBI B dKU3HEHHBIX U Y4EOHBIX CUTYalHsIX, TPEOYIOMIMX [Tl peleHus GU3n4ecKuX 3HaHHIA;



OpPUCHTHUPOBATHCA B PA3JIMYHBIX MOAXOAAaX NPUHATUA pemeHHﬁ (I/IHILI/IBI/II[yaHBHOG, IMPUHATHUC PCUHICHUA B
TpyIIie, IPUHATHE PEIICHUN TPYIION);

CaMOCTOSITENIbHO COCTaBIISATh aJITOPUTM pelleHus PU3NYEeCKON 3a/1a4il WK IJIaHA UCCIIEJOBAHUS C YUYETOM
UMEIOUIUXCA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBATh IPEJIaracMble BapUaHThI
peUIeHUI;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3 PEIICHUE.

CaMOKOHTPOHL, 3MOLIMOHAJIBHBIA HHTEJLJIEKT:

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

OOBSICHATh MPUYMHBI JOCTHIKEHHMS (HEIOCTMIKEHHUs) pe3yJbTaTOB JEATENbHOCTH, [JaBaTh OLIEHKY
IprOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBHI B ACATEIBHOCTD (B TOM YHCJIE B XOJI BBHIIIOJIHEHUS (PU3UUECKOTO UCCIECIOBAHUS WU
IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, HM3MEHHUBIIMXCS CHTyalluld, YCTAaHOBJICHHBIX OLIMOOK,
BO3HUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTH ce0sl Ha MECTO JPYroro 4ejloBeKa B XOZE CIOpa WM JUCKYCCUU HA HAay4yHYIO T€MY, TOHHMMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

NPU3HABaTh CBOE MPAaBO HA OMIMOKY MPH pelieHnH (GU3NYECKUX 3a/1a4 WM B YTBEP)KICHHUIX HAa HAyYHBIC
TEMBI U TAKOE K€ IIPaBO APYIOro.

NPEJIMETHBIE PE3YJIBTATDBI

K KOHIY 06yquH51 B 7 KJacce MNPEAMCTHBIC PE3YJIbTATBI Ha 0a30BOM YPOBHE HOOJIZKHBI OTpAXATbh

c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

UCIOJIb30BaTh TMOHATHUA: (PU3NYECKME U XUMHUYECKUE SBJICHMs, HAOJIIOJEHUE, SKCHEPUMEHT, MOJEIb,
TUI0Te3a, €AUMHUIBI (U3NYECKUX BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, ra3000pa3HOEe), MEXaHWYECKOE JIBUKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, IPSIMOJUHEIHOE),
TPaeKTOpus, paBHOJEHCTBYyIoIIas cuia, jAepopmanus (ynopyras, IUIacTHUYECKasl), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pasnuyath sBieHus (AudQy3us, TEIIOBOE JABWKEHHE YacTHIl BEIIECTBA, PaBHOMEPHOE JBM)KEHUE,
HEPAaBHOMEPHOE JIBW)KEHUE, UHEPLUS, B3aUMOJEHCTBUE TEJ, PABHOBECUE TBEPABIX TEI C 3aKPEILIEHHOU
OCbIO BpallleHus, iepejada JaBieHus TBEPAbIMU TeJIaMHU, )KUIKOCTSIMU U ra3aMu, aTMoc(epHOoe 1aBlIeHHE,
IUTAaBaHME TeJl, IPEBPALIECHUS MEXaHUUECKON YHEPTUH) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MpPOSBICHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B OKPYXAIOLIEM MHpE, B TOM YHCIE
¢u3nueckue SBIEHUS B MPUPOAE: MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKUBOH M HEXHUBOKH
IpUpoJie, NEUCTBUE CUJIBI TPEHMSI B MPHUPOJAE U TEXHUKE, BIMSHHE aTMOC(EpPHOro aBJIEHUS Ha >KUBOU
OpraHu3M, IUIaBaHUE DPbIO, pHIYard B TeJe YEJIOBEKa, MPU ITOM IEPEBOAUTH NMPAKTHUYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NYECKUX SIBICHU;

OIUCBIBATh M3YUYEHHBIE CBOMCTBA TeNl U (U3NUECKUE SBICHMS, UCIIONB3Ys (hU3UUYecKre BEJIMYUHbI (Macca,
00BEM, IIIOTHOCTH BEILECTBA, BPEMsI, IyTh, CKOPOCTb, CPEJIHSSA CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TAXKECTH,
BEC TeJa, CHJIa TPEHMUs], JaBlieHne (TBEPAOTo Tema, KHUIAKOCTH, Ia3a), BBITAIKMBAIONIAS CUJIA, MEXaHUYECKast
paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJbI, KOI((UIMEHT MOJE3HOr0 ACHCTBUS MEXaHHU3MOB,
KMHETHYecKasi M MOTEHIMaJIbHAs SHEprusi), MpU ONUCAHUHM MPABUIBHO TPAKTOBATh (PU3UUYECKHUI CMBICI
UCMOJIb3YEeMbIX BEJIMYUH, UX OOO3HAUCHHs] W €IWHUIBI (PU3MUECKUX BEIWYMH, HAXOIUTh (HOpMYIIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3UYECKYIO BEIMUYMHY C JPYTUMH BEITUYMHAMHU, CTPOUTH I'padUMKHU U3YHYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (M3MUYECKUE SIBICHUS U IMPOILIECCHI, UCTOJb3Ys MpaBUiIa CIOXKEHUS CUII
(Bmonb omHOW mpsimoif), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesna, MpaBUJIO PAaBHOBECHUS pblyara
(6;oka), «30J70TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHMYECKOW >HEpruu, MpU 3TOM JaBaTb
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alIUCBHIBATH €0 MAaTEMAaTUYECKOE BHIPAXKEHNUE;

OOBSICHATh (PU3MUECKUE SIBJICHUS, MPOIECChl M CBOWCTBA TEJ, B TOM YHUCIE W B KOHTEKCTE CHUTYaIHi
MPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BhISIBISATH IPUUMHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTH O0OBSCHEHHE
U3 1-2 JOrMYecKux IIaroB C OMopoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, (PU3MUECKHX
3aKOHA MJIM 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3aJaun B 1—2 nAelCTBUS, UCHONB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAOLINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJau 3allMChIBaTh KPATKOE YCIOBUE, MOJICTABIATH (pU3HUYECKHE



BEJIMYMHBI B JOPMYJIBI U IPOBOAUTE PACUYEThI, HAXOIUTh CIIPABOYHBIC TAHHBIC, HEOOXOIUMBIE JUIs PEIICHUS
3ajay, OLIEHUBATh PEAINCTUYHOCTD MOTY4€HHON (PU3NYECKOM BETMUUHBL;

® pacro3HaBaTh NMPOOJIEMbI, KOTOPbIE MOXXHO DPELIUTh IPU MOMOIIM (PU3UUECKUX METOJOB, B ONMHCAHUU
UCCJIEIOBAHMSI BBIIEIATH IIPOBEPSEMOE MPEAIOO0KEHUE (TUIIOTE3Y), pa3audyarh M HHTEPIPETUPOBATH
IIOJIy4EeHHBIH pe3ynbTaT, HAXOAUTh OIMOKU B XOJI€ OIBITA, 1eJIaTh BHIBOJIBI 10 €I0 PE3yJIbTaTaM;

® POBOJUTH OIBITHI IO HAOIIOEHUIO (U3HUECKUX SBJICHUN WIH (PU3HMUECKUX CBOWCTB TEN: (OPMYIHPOBATH
IpoBepsieMble IPENONI0KEHUA, COOMPATh YCTAHOBKY U3 IPEAJIOKEHHOIO 000PYA0BaHUs, 3alUChIBATh X0/
OTBITAa U (POPMYIIUPOBATH BHIBOJIBI;

® BBINOJHATh NPSMbIE U3MEPEHUs PACCTOSIHUSA, BPEMEHHU, Macchl Teja, 00bEéMa, CUIBl U TEMIIEpaTyphl C
UCIOJIb30BAHUEM AaHAJIOIOBBIX M LM(POBBIX NPHOOPOB, 3alMCHIBATh MOKa3aHUSA MPUOOPOB € y4ETOM
3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUH;

® [IPOBOJUTH HCCIEIOBAaHHUE 3aBHCHUMOCTH OJHOW (PU3MUECKONW BEIUYMHBI OT APYrod € HCHOJIb30BAHUEM
OPAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO ABMIKYILIETOCs Tejla OT BPEMEHH IBIM)KEHHS Tela,
CHJIBI TPEHHSI CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH TeNl U HE3aBUCUMOCTHU CHJIBI
TPEHUs OT IUIOIIAZAN CONPUKOCHOBEHUS Tell, CUIIbI YIIPYTOCTH OT YAJMHEHUS MPYXKHUHbI, BBITAIKHUBAIOILEH
CHJIBI OT 00bEMa MOrPyKEHHOM YacTH TeJla U OT IUIOTHOCTHU >KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU
TeJa, OT MIYOUHBI, HA KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBUM MIaBaHUs TeJ, YCIOBHM paBHOBECHUS pblyara u
0JIOKOB), y4acTBOBAaTh B IIAHUPOBAHUHM YYEOHOTO HCCIICIOBAaHUS, COOMpATh YCTAHOBKY W BBIIOJIHATH
U3MEpEHUs, clenys MpeNIokKEeHHOMY IUIaHy, (UKCHPOBaTh pe3yJbTaTbl IMOJTYYEHHOH 3aBUCHUMOCTHU
¢u3MUeCKUX BEIMYUH B BHUJAC NPEIOKEHHBIX TAaONWIl W TPauKOB, JENaTh BBIBOABI MO PE3yJIbTaTam
UCCIIE/I0BaHMS;

® TPOBOJIUTH KOCBEHHBIE M3MEPEHHS (DPU3NYECKHX BEIUYMH (IUIOTHOCTH BEIIECTBA JKUIKOCTH M TBEPIOTO
TeJa, Cujla TPEHUs CKOJIbKEHHUS, TaBJICHHE BO3/1yXa, BHITAJIKMBAIOLAs CUJla, IEHCTBYIOIIAsl HA TOTPYKEHHOE
B JKMJKOCTb TeJIO, KO3((UIHMEHT NOJE3HOro ACUCTBUS MPOCTBIX MEXAHU3MOB), CIeNys MPeNIoXKEHHOM
MHCTPYKLMU: TPHU BBIIIOJHEHUH H3MEPEHUIl COOMpaTh SKCIEPHUMEHTAIFHYIO YCTAaHOBKY M BBIYHCISTH
3HaYeHHE UCKOMOM BEIMYUHBI;

e coOmoIaTh MpaBUiia TEXHUKH 0€30MMacHOCTH MpH padoTte ¢ 1abopaTOPHBIM 000PYIOBaHHEM;

e yKa3bpIBaTh MPHUHIUIBI JEHCTBUS NMPHOOPOB M TEXHHUYECKUX YCTPOWCTB: BECHI, TEPMOMETp, TUHAMOMETD,
COOO0ILAIOIIMECS COCY/IbI, 0apOMeTp, pblyar, MOABUKHBINA U HETIOABM>KHBIHN 00K, HAKJIOHHASI IIJIOCKOCTh;

®  XapaKTepu30BaTh MPUHIMIIBI ACHCTBUS M3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOWUCTB ¢ ONOPON Ha MX
onucaHus (B TOM YHCle: MOAMMUIHUKH, YCTPOMCTBO BOJOINPOBOJIA, THAPABINYECKUN Mpecc, MaHOMETP,
BBICOTOMEp, MOPIIHEBON HAcOC, apeoOMETp), MCIOJIb3Yys 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBICHUU U
HEo0XouMble (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOAUTH NMPUMEPHI (HAXOAUTHh UHPOPMAIUIO O IPUMEpaX) MPAKTUYECKOTO MCIOIb30BaHUS (HU3HMUECKUX
3HaHUI B TOBCEIHEBHOM >XU3HU I obOecreueHus Oe30MacHOCTH MpH OOpalleHMH ¢ NpudbopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 37J0POBbsI U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B
OKpYXKarollleu cpere;

®  OCYLIECTBJISATh OTOOpP MCTOYHUKOB MH(OpManuu B VHTEpHETE B COOTBETCTBUU C 3a/laHHBIM MOWCKOBBIM
3apocoM, Ha OCHOBE MMEIOIIMXCS 3HAHUM W MYyTEM CpaBHEHHUS Pa3IUYHBIX HCTOYHUKOB BBIIEIATH
UH(POPMALINIO, KOTOPast SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® CMOJIb30BAaTh NPU BBIOJHEHUH Y4YEOHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO JUTEpaTypy (GU3HUECKOTO
CoJlep’KaHusl, CIPaBOYHbIE MaTepHalIbl, peCcypchl ceTH MHTepHET, BIajeTh NpUéMaMHu KOHCIIEKTUPOBAHUS
TEKCTa, mpeoOpa3oBaHus HHPOPMAIIUH U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3JgaBaTh COOCTBEHHBIE KpaTKHE INHUCbMEHHbIE U YCTHbIE COOOIIEHUS HAa OCHOBE 2—3 HCTOYHUKOB
uHpopMaluu (U3NYECKOTO COAEpkKaHMS, B TOM 4YHCIe NyOIMYHO [enaTh KpaTKWe COOOLIEHUs O
pe3yibTaTtax MPOEKTOB WM YYEOHBIX HCCIEIOBaHWHA, MPU 3TOM TPaMOTHO HCIOIB30BAaTh H3Yy4EHHBIN
MOHSATHIHBIN anmapaT Kypca GU3UKH, COMPOBOXK/IATH BEICTYIUICHUE MTPE3CHTAINEH;

® [pU BBHINOJIHEHUH YYEOHBIX INPOEKTOB M MCCIECJOBAHUN pacCHpelensiTh OOS3aHHOCTH B TpyIIe B
COOTBETCTBUHM C IOCTaBJICHHBIMU 3aJlauaMH, CIEAUTH 3a BBINOJHEHHEM IIJIaHAa JEHCTBHM, aJeKBaTHO
OLICHUBATh COOCTBEHHBI BKJIaJA B JCSITEIBHOCTh TPYIIbI, BHICTPAMBATh KOMMYHHKATHBHOE
B3aMMO/ICICTBHE, YUUTHIBasi MHEHHE OKPY>KAIOIINX.

K koHiy oOydyeHus B 8 KkJiacce INpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaTh
c(hOpMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:



MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEMJIOBOE JBUKEHUE aTOMOB U MOJIEKYJI, arperaTHbIe
COCTOSIHUSL BEIIECTBA, KPHUCTAIJIMUECKUE M aMOp(HbIe Tena, HACHIIIEHHBIH W HEHACBHIIIEHHbIM map,
BIQXKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHsSS DJHEprus, TEIJIOBOM [BUTaTelb, 3JIEMEHTAPHBIN
JIEKTPUYECKUI 3apsijl, SJIEKTPUUECKOE I0JIE, IPOBOAHUKU U JUAJIEKTPUKHU, TOCTOSHHBIA 3JIEKTPUUECKUN
TOK, MAarHUTHOE T10JI€;

paznuyarh SBJIEHMUS (TEIUIOBOE DACIIMPEHHE M CXaThe, TeIUIoNepeaada, TEIJIOBOE pPaBHOBECHE,
CMauuBaHMWE, KalNWUISPHbIE SBJICHUS, MCIApEHUEe, KOHJEHCAllUs, IUIaBJIEHHE, KPHUCTaIU3aLMs
(oTBepaEeBaHKE), KUIEHHUE, TeIUIonepeiaya (TeIIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYEHHUE), DJICKTpU3auUs
TeJI, B3aUMOJICHICTBHE 3apsi/IoB, NEHUCTBUSI JEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHHE, B3auMoJeiicTBHe
MarHuToB, JI€HCTBUE MArHUTHOTO IIOJII HAa IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas HWHAYKLHUSA) IO
ONHCAaHUIO HX XAPaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOUIMX JaHHOE (U3UYECKOEe
SIBIICHUE;

pacrio3HaBaTh IIPOSBICHUE HM3YYCHHBIX (PU3NYECKUX SBJICHUH B OKpYXKAIOIIEM MHpE, B TOM YHUCIE
¢u3nyeckue sBICHUA B NPUPOAE: MOBEPXHOCTHOE HATSIKEHHME W KaNWUIAPHbBIE SBJIECHUS B IPUPOJE,
KpPHUCTaJUIBI B IpUpoe, n3nydenne ConHIla, 3aMep3aHue BOJOEMOB, MOPCKHUE OpH3bl, 00pa30BaHKUE POCHI,
TyMaHa, HMHEs, CHera, 3JIEKTPUUYECKUE SBJIEHHUA B aTMocdepe, 3JIEKTPUYECTBO HKHMBBIX OPraHU3MOB,
MarHuTHOE 1oJie 3eMid, Ipei( TOIF0COB, pOIIb MArHUTHOTO TIOJIS JUIS )KU3HU Ha 3eMJie, OJISIPHOE CHSHHE,
IPU 3TOM IEPEBOJUTH MPAKTUUECKYIO 337auy B YUeOHYIO, BBIJICJIATh CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKN)
(bu3NYECKUX SIBICHUH;

ONHUCBHIBaTh M3YYEHHBbIE CBOHCTBA Tel U (PU3UUECKUE SBICHMS, MCIONB3Ys (U3NYECKHE BEINUYHMHBI
(TemmnepaTypa, BHYTPEHHsISI JHEPIUs, KOJIMYECTBO TEIIOTHI, yIeJIbHAs TEIIOEMKOCTh BEIIECTBA, YeIbHas
TEIUIOTa IUIaBJIEHUS, YJEJbHas TEIUloTa NapooOpa3oBaHMsl, YyAEIbHAs TEIUIOTa CrOpaHus TOIUIMBA,
KO3(QULMEHT TMOJIe3HOro JEHCTBMS TEIUIOBOM MAIMHBL, OTHOCHUTENIbHAS BJIAXHOCTh BO3J]yXa,
AIIEKTPUYECKHUI 3apsij, CUjla TOKa, 3JIEKTPUUYECKOE HAIPsHKEHUE, COMPOTUBIIEHNUE MTPOBOJHUKA, YJIEIbHOE
COIIPOTHBIIEHUE BELIECTBA, paboTa W MOLIHOCTb 3JIEKTPUYECKOro TOKa), MPU ONHUCAHUM IPABUIBHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCTIOIB3yEMBIX BEIMYMH, 0003HAYCHUS M SMHULIBI (PU3UMYECKUX BEINYHH,
HaXoauTh (hOpMyJIbl, CBSI3BIBAIOLINE JAHHYIO (U3NYECKYIO BEJIUYMHY C JPYTUMH BEIMYUHAMHU, CTPOUTH
rpadUKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapakTepu3oBaTh CBOMCTBA TeJ, (PU3MUECKUE SBICHUS U MPOLECCHI, UCIOIb3YsI OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHHsI BEIIeCTBA, NPUHIUI CYNEprno3uiuu Tnojied (Ha
KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3aps/ia, 3akoH OMa Juis ydyacTka 1en#, 3akoH J[xoyns—Jlenna,
3aKOH COXPAaHEHUs] PHEPruu, MpU 3TOM JlaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3allUCHIBAaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (DU3MYECKHE TMpOLECChl M CBOWCTBA Tell, B TOM 4YHCIE€ U B KOHTEKCTE€ CUTYaIUii
PaKTUKOOPHUEHTUPOBAHHOT'O XapaKTepa: BBIABIATH NPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE
u3 1-2 norumyeckux 1aroB ¢ omopoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3MUECKUX SIBICHUN, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THble 3a7a4 B 2—3 JNEUCTBUS, UCTIONb3Yys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOITNE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3aJauyd 3allMChIBaTh KPATKOE YCIIOBUE, BBISBISTH HEIOCTATOK
JAHHBIX JJIs1 PELIeHUs 3a]jauu, BBIOMpATh 3aKOHBI U (hOPMYJIbl, HEOOXOIMMBIE /TS €€ peleH s, TPOBOIUTh
pacuéThl ¥ CpaBHUBATH MOTYYEHHOE 3HaUeHHE (PU3MUECKON BEIMYUHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO PEIINUTh MPU TMOMOIIM (U3UUYECKUX METOJIOB, HCIIOJNIB3YS
ONMCAHNUE HUCCIIEJOBAHMSI, BBIAEIATH IPOBEPSIEMOE IPEAINOI0KEHNE, OLEHUBATh NPABUIBHOCTD MOPSAIKA
IIPOBEJICHUS HCCIIE0BaHNUS, 1eTaTh BbIBOBL;

IPOBOJUTH OMBITHI MO HAOMIONEHUIO (PU3MUECKUX SBJICHUNM MM (U3NYECKUX CBOMCTB TelN (KamMUIApHBIE
SIBIICHHSI, 3aBUCUMOCTb JIaBJIIEHUS BO3]lyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH IPOIlecca OCTHIBAHUS U
HarpeBaHus MpU M3IYYCHUU OT IBeTa M3y4aroulei (Imorioliarolei) moBepXHOCTH, CKOPOCTh UCTapEHUs
BOJBI OT TEMIIEPATYPHI KUJIKOCTH M IUIOMIAAU €€ MOBEPXHOCTH, DJIEKTPU3aLMs TeJl U B3aUMOJAEHCTBHE
IMEKTPUUYECKUX 3apsAJ0B, B3aUMOJAEWCTBHE MOCTOSHHBIX MAarHUTOB, BHU3yalu3allisd MarHUTHBIX IOJeH
MIOCTOSIHHBIX MAarHUTOB, AEMCTBHMSI MarHUTHOIO IOJIS HA MIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBa 3JIEKTPOABHUIATENs] IOCTOSHHOIO TOKa): (OPMYJIHPOBATh MPOBEPSEMBIE MPEANOIOKEHHUS,
coOMpaTh YCTAaHOBKY M3 MPEIUIOKEHHOTO0 OOOpYAOBaHUs, ONUCHIBATH XOJl ONbITA W (POPMYTUPOBATH
BBIBOJIbI;



BBIMOJHATh IpPSIMBIE HM3MEPEHMsI TEMIEPATyphbl, OTHOCUTEJIBHOM BIAXKHOCTH BO3JyXa, CUJBl TOKa,
HaNpsDKEHUsl ¢ UCIOJIb30BAHUEM aHAJIOTOBBIX NMPHOOPOB M AATYMKOB (PU3MUECKUX BEIUYMH, CPAaBHUBAThH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH;

IPOBOJUTH HCCJIECIOBAHNE 3aBHUCUMOCTH OJHOW (pU3MUYECKOW BEIMUYMHBI OT JPYrOil C HCIOIb30BaHUEM
IOPSAMBIX U3MEPEHUH (3aBUCUMOCTbH CONPOTHUBIIEHUS MIPOBOJHUKA OT €ro JJUHBI, IUIOIAAHN OIEPEYHOro
CEUEHUS U YAEJIBHOIO COMPOTUBIICHUS BEILIECTBA IIPOBOJHUKA, CUJIBI TOKA, UAYILErO Yepe3 IPOBOAHUK, OT
HalpsDKEHUsT Ha NPOBOJHHMKE, MCCIIEJOBAHUE IIOCIEJOBATEIBHOTO M  IapajuIeIbHOIO COEAMHEHUM
IPOBOJHUKOB): IJIAHUPOBATh HCCIEIOBaHHE, COOMPATh YCTAHOBKY M BBINOJIHATH H3MEPEHHS, CIEIys
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh Pe3yJIbTaThl OJYYCHHOH 3aBUCUMOCTH B BHJI€ TAOJIUL U IPahUKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJUTh KOCBEHHbIE H3MEpEHUs (QU3NYECKUX BeIMYUH (y[elabHas TEeIUIOEMKOCTh BEIIECTBa,
COIIPOTHBJIEHUE MPOBOJHMKA, pabOTa M MOIIHOCTh 3JIEKTPUUYECKOrO TOKA): IJIAHUPOBATH W3MEPEHUs,
coOuparh dKCIEPUMEHTAIBHYIO YCTAHOBKY, CIENysl MPEIJIOKEHHON UHCTPYKIMM, U BBIYUCIATH 3HAUEHUE
BEJIMYMHBI;

co0JIr01aTh MpaBHUiIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
XapaKTepru30BaTh NPUHIIMITEI ACHCTBUS N3YUYEHHBIX TIPUOOPOB M TEXHHUYECKUX YCTPOWCTB C OMOPON HA MX
OnMCcaHusd (B TOM YHCJIE: CUCTEMA OTOIIEHUS JOMOB, TUTPOMET, TapoBasi TypOMHA, aMIIEPMETP, BOJIbTMETD,
CUETUMK DJICKTPUYECKOH SHEpPIUH, IEKTPOOCBETUTENIbHBIE MPHUOOPHI, HArpeBaTeIbHbIE HJIEKTPOIPUOOPHI
(mpuMepBbl), IEKTPUUYECKUE IMPEAOXPAHUTENN, DIEKTPOMArHUT, 3JIEKTPOJBUTrATENb IOCTOSIHHOIO TOKa),
UCIIOJIb3Ys 3HAHMSI O CBOMCTBAX (PM3MUECKUX SBJICHUN U HE00X0AUMBbIEe (U3NUYECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCTHIE TEXHHUYECKUE YCTPOUCTBA M U3MEPHUTEIbHBIE TPHOOPHI IO CXEMaM M CXEMaTHYHBIM
pUCyHKaM (>KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHus,
3JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMbI AIEKTPHUUECKUX LIETeH C MOC/Ie0BaTeIbHbIM U NapaljieIbHbIM
COCIMHEHHUEM SJIEMEHTOB, pa3jifyasi yCIIOBHbIE 0003HAYCHHUS DIIEMEHTOB JICKTPUIECKUX LIETEH;
IPUBOAUTH MIPUMEPHI (HAXOAUTh UH(OPMALIHIO O MIPUMEpax) MPAKTUUYECKOr0 MCIOJIb30BaHMs (GU3UUECKUX
3HaHUI B TOBCEHEBHOW >XU3HU i obecredyeHus O€30MacHOCTH Ipu oOpalleHuu ¢ npubopamu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 3[I0OPOBbS M COOJIIOJICHUS HOPM SKOJIOTUYECKOTO TTOBEICHHS B
OKpYXKarollleu cpere;

OCYIIECTBIISATh MOUCK HH(pOpMauuu (U3NYECKOro cojaepxkanus B MHTepHeTe, HA OCHOBE HMEIOUIUXCS
3HAHUW M MyTEM CpaBHEHMsSI JOIMOJIHUTENbHBIX MCTOYHUKOB BBIACNATH MH(POPMAINIO, KOTOpas SIBISIETCS
IPOTUBOPEYMBON HIIM MOXKET OBITh HEIOCTOBEPHOIA;

UCIIOJIb30BaTh IPH BBIMNOJIHEHUM YYEOHBIX 3aJaHUN HAYYHO-TIONMYJISIPHYIO JUTEpaTypy (QHU3NYECKOTro
COJIEp/KaHus, CIIPaBOYHbIE MAaTE€pPHAJIbI, PECYPCHI Ce€TH VHTEpHET, BIafeTh NpUEMaMU KOHCIIEKTHPOBAHMUS
TeKcTa, MpeoOpa3zoBaHus HHPOPMAIIUN U3 OJJHOW 3HAKOBOM CHCTEMBI B JIPYIYIO;

co3/1aBaThb COOCTBEHHbIE NHCbMEHHBIE W KpaTKUE YCTHbIE cooOImieHusi, 0000mas HHPOpPMALUIO U3
HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COAEP)KaHUs, B TOM YHCIe MYOJUYHO MPEACTABIATh PE3yIbTaThl
IPOEKTHOM WJIM HCCIIEN0BATENbCKON AESITEIbHOCTH, NPU 3TOM TIPaMOTHO MCIIONb30BaTh HM3yYEHHBIN
NOHATHUIHBIN annapaT Kypca (U3MKH, CONPOBOXK/AATh BHICTYIUIEHUE MTPE3CHTALIUCH;

IIPU BBITOJIHEHUH YY€OHBIX POEKTOB M UCCIIEAOBAHUN (PU3NYECKUX MPOLIECCOB pacpeesiTh 00I3aHHOCTH
B IpyMNIE€ B COOTBETCTBHM C IMOCTABJIEHHBIMM 3a/ladaMH, CJIEIWUTh 3a BBIIOJHEHUEM IUIaHA ACUCTBUU U
KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B JEATEIBHOCTH TPYIIbI, BHICTPAUBATh
KOMMYHHUKAaTUBHOE B3aMMOJEHCTBHE, TPOSBIISiS TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

K xoniy oOyuenuss B 9 kJjiacce MpeaMETHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaXKaTh

c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

UCIIOJIB30BaTh IIOHATHA: CHCTEMA OTCYETA, MaTepuajgbHas TOYKA, TPAEKTOpPUs, OTHOCHUTEIBHOCTh
MEXaHMYECKOTo JABMKEHHUs, nedopmanus (ymnpyras, IUlacTUYecKas), TPEHHUE, LEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb U MEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH
TBEPAOrO Tella, PaBHOBECHE, MEXaHWYECKHE KoJieOaHWs M BOJHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTAIbHO30PKOCTH,
CHEKTpPBbI UCIYCKAHUS U TOTJIOUIeHHUS], albda, OeTa- U raMMa-u3JIydeHus, U30TOIbI, A€pHAs SHEPTETHKA,;

pasznuyarh SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE ABM)KEHHE, PAaBHOYCKOPEHHOE
NpSAMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TaJeHHE Tell, PaBHOMEPHOE IBIKEHHE II0 OKPY)KHOCTH,
B3aMMO/ICIICTBHE TeJl, pEaKTUBHOE IBIKEHHE, KoseOaTenbHOE IBUKEHUE (3aTyXaloUIMe U BBIHY)KICHHbIE
KoJIeOaHHUs1), PE30HAHC, BOJIHOBOE JBIKEHHE, OTPAXKEHHE 3BYKA, MPSMOJIMHEHHOE pPacIpoCTpaHEHHE,



OTpa)KeHHE M TPEJIOMIIEHHE CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3liokeHHE OEJoro cBera B
CHEKTp U CIIOKEHHE CHEKTPalbHbIX I[BETOB, JAUCHEPCUS CBETa, ECTECTBEHHAas pPaJUOAaKTUBHOCTD,
BO3HHUKHOBEHUE JINHEHYATOIO CHEKTPA U3Iy4EHHs1) 110 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3UYECKHX SBICHUH B OKpYXKawoolemM Mupe (B TOM YHCIE
¢du3nueckue sBICHUS B IPUPOJIE: PUIKMBHI M OTIMBHI, IBIKEHHE M1aHeT COTHEYHON CUCTEMBI, pEaKTHBHOE
JIBIDKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMHU, 3€MJIETPSICEHUE, CEIICMUYECKHE BOJIHBI,
I[yHaMH, 3XO0, I[BETa TEJ, ONTHUYECKHE SBICHUS B MpPUPOJE, OMOIIOTHYECKOE MACHCTBHUE BUIUMOTO,
yIbTPa(uOJIETOBOrO U PEHTTEHOBCKOIO M3JIyYEHHH, €CTECTBEHHbIM PaJuOaKTUBHBIA ()OH, KOCMUUYECKHE
JIy4YH, PaJUOAKTUBHOE W3JIYy4EHHME INPUPOJHBIX MHUHEPAJIOB, JIECHUCTBUE PaJMOAKTUBHBIX H3JIYYEHMH Ha
OpraHu3M YeJIOBeKa), IPU 3TOM NEePEeBOAUTh IPAKTUYECKYIO 3ajjauy B y4eOHYIO, BBIIEISATH CYILIECTBEHHbIE
CBO¥CcTBa (IpU3HAKK) PU3NICCKUX SBIICHUI;

OIKCBIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3HUYECKHE ABICHHUS, UCII0b3Ysl (PU3HUECKUe BETUUUHBI (CpeIHsSA
Y MTHOBEHHAsI CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBUXEHUH, YCKOPEHUE, IEPEMEILIEHUE, ITyTh, YIIIOBas
CKOpOCTb, CHJIa TPEHHUs, CHJIa YNPYrOoCTH, CHJIa TSDKECTH, YCKOpEHHE CBOOOJHOrO IajeHus, Bec Tela,
UMITYJIbC TE€Jla, MMITYJbC CHJIBI, MEXaHW4yecKas padoTa M MOIIHOCTh, TOTEHIMAJIbHAs SHEPTHs Tena,
HOJHATOrO HaJl IOBEPXHOCTHIO 3€MJIU, TOTEHIHAJIbHASI SHEPT U CIKATOM MPYKUHBI, KHHETUYECKast SHEPI U,
NOJTHAsE MEXaHW4YecKast SHEPTHsl, TIEPUOJ] M YacTOTa KoJieOaHUH, UTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETa, II0Ka3aTeslb HPEJIOMIIEHUS Cpejbl), IpU OINUCAHUM HPAaBUIBHO TPAKTOBATh
(U3UUECKU CMBICT MCIIOB3YEMbIX BEIMYMH, 0003HAUYCHUS M AWHUIIBI (PU3HMUECKUX BEIWYHH, HAXOJIUTh
(GopMyIbI, CBS3BIBAIONINE JAHHYIO (U3NYECKYIO BEIWYHHY C JIPYTMMHU BEIWYMHAMH, CTPOUTH TpapuKu
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUYECKHE SIBICHUS U MPOLIECCHI, UCIIONB3Ys 3aKOH COXPAHEHUS SHEPTUH,
3aKOH BCEMUPHOT'O TATOTEHHUS, IPUHLIUI CYTIEPIO3ULIUYU CUJI, IPUHLIUIT OTHOCUTEIBHOCTH [ anuest, 3aKkoHbI
HeroTOHA, 3aK0H COXpaHEHUs UMITYJIbCa, 3AKOHBI OTPAYKEHUS U MPEOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS
3apsI0BOTO M MacCOBOI'O YHMCEIl MPH SACPHBIX PEAKLHUAX, IPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIIUPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHUYECKOE BBIPAKEHHUE;

OOBSICHATH (hU3MYECKHE TMpolLecChl W CBOMCTBa TeJl, B TOM YHCIE€ W B KOHTEKCTe CHUTyalui
PaKTUKOOPHUEHTUPOBAHHOT'O XapaKTepa: BBIABIATH NPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE
U3 2-3 JOrMYecKHUX IaroB ¢ ONOpoil Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUN, (PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemath pacu€THbIE 3aJ]a41 (ONUPAOIMECS HAa CUCTEMY U3 2—3 ypaBHEHUM ), UCTIOJIb3YsI 3aKOHBI U (hOPMYIIBI,
CBs3bIBAIOIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHaJIM3a YCIIOBUS 3aJ]aul 3alliChIBaTh KPAaTKOE yCIOBHE,
BBISBIISATh HEJOCTAOLIME WM M30BITOUHBIE JTaHHBIE, BRIOMPATh 3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE IS
pelIeHus, MPOBOIUTH PACUETHl U OLEHUBATh PEATMCTUYHOCTH IOJIYYEHHOTO 3HAa4YeHHsS (U3NYECKOU
BEJIMYMHBI;

pacrno3HaBaTh MpPOOJIEMbI, KOTOpPblE MOXHO PEUIMTh MPU MOMOIIM (U3NYECKUX METOJO0B, HCHOJIb3Ys
ONMCAHUE HUCCIIEJJOBAHMSI, BBIICIATH MPOBEPSIEMOE IMPENIOJIOKEHNE, OLIEHUBATh MPAaBWIBHOCTH MOpsIIKa
IPOBE/ICHUS MCCIIEJOBAHUS, JIeNIaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOIEHH U OIBITOB;
IPOBOAMTH OMBITHI MO HAONIOAECHHIO (PU3MYECKUX SBICHMM WM (PU3MUECKUX CBOMCTB Ten (M3ydeHue
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHMs SHEPTUH, 3aBUCUMOCTh MEepHoJia KoJIeOaHUH MPYKUHHOTO
MasiTHUKA OT Macchl Tpy3a U ®KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTb OT aMIUIUTY/bl MAJbIX KOJIeOaHUH,
NpsIMOJIMHEHHOE paclpoCTpaHeHHE CBETa, pa3iioXkeHHe OeIoro cBeTa B CHEKTP, HU3YYEHHE CBOWCTB
n300pakeHHsI B INIOCKOM 3€pKaJie ¥ CBOMCTB M300paXKeHUs MpeIMeTa B cobuparolei InH3e, Ha0mo1eHue
CIUIOIIHBIX U JMHEHUYaThIX CIIEKTPOB M3IyYEHUS): CAMOCTOSTEIbHO COOMpATh YCTAHOBKY U3 M30BITOYHOTO
Habopa 000pyAOBaHUs, OMMCHIBATH X0/ OMbITA U €T0 PE3ybTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBOAMTH MPU HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHUM, Onpeensis cpeJHee 3HaUeHne u3MepsieMoin
BeMYMHBI ((POKYCHOE DPACCTOSHHE COOMpAroIIe JIMH3bI), 000CHOBBIBATH BBIOOP Croco0a H3MEpEeHUs
(M3MepHTEIBHOTO PUOOpPa);

MPOBOAMUTH HCCIIEAOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BEIUYUH C HMCIOJIH30BAHUEM MPIMBIX W3MEpPEHUI
(3aBUCUMOCTh IIYTU OT BPEMEHU NPU PaBHOYCKOPEHHOM ABM)KEHHU O€3 HaydallbHOM CKOpOCTH, MepHoja
KOJICOAHWH MaTeMaTU4eCKOTO MAasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH yIJIa OTPAXXEHHUS CBETa OT yIJa
naJieHus ¥ yria NpesioMJIeHHs OT yrila MaJeHus): IUIaHUPOBaTh UCCIIEI0BaHUE, CAMOCTOSTENILHO COOUPATh
YCTAHOBKY, (PMKCHPOBATH pE3yNabTAaThl MOJYYCHHON 3aBUCUMOCTH (PU3MUYECKUX BETUYMH B BUJE TaOIHIl U
rpauKOB, JeJIaTh BBIBOJIBI IO PE3Y/IbTaTaM UCCIIEJOBAHUS;



® [POBOJIUTH KOCBEHHBIC M3MEPEHUs (U3NUYECKUX BEIMUYUH (CPEIHSsI CKOPOCTh U YCKOPEHHE Tesa TpHU
PaBHOYCKOPEHHOM [JBW)KEHUH, YCKOPEHHE CBOOOIHOIO MAaJeHMs, KECTKOCTb NPYKUHBI, KOIP(PUIHEHT
TPEHUS CKOJIbKEHUS, MEXaHN4ecKask paboTa U MOLIHOCTb, YACTOTA U NMEPUOJT KOJICOAHNN MaTeMaTUYeCKOTro
U TMPYXKUHHOTO MasTHUKOB, ONITUYECKas CHJIa COOMpAIONICH JIMH3BI, PaJAHOAKTHBHBIN (OH): IIIAaHUPOBATH
U3MepeHusi, COOUPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHUs, CIIeAYs MPeIIoKEeHHOH
UHCTPYKLIMU, BBIYMCIATH 3HAUEHUE BEJIMYMHBI M AHAIM3MPOBATH MOJYYCHHBIC PE3YJIbTAThl C Y4ETOM
3aIaHHOM MOTPEIIHOCTH U3MEPEHUM;

e coOmoIaTh MpaBUia TEXHUKH 0€30MacHOCTH MPpH padoTe ¢ 1a0opaTOpHBIM 000PYIOBaHUEM;

® pa3IMYaTh OCHOBHBIE INPU3HAKM H3YYEHHBIX (PU3MYECKMX MOJEJEH: MaTepualbHas TOUYKa, aOCOIIOTHO
TBEPJIOE TEJO, TOYEUHbI UCTOUYHUK CBETA, JIyd, TOHKas JIMH3a, [JIaHETapHas MOJENb aTOMA, HYKJIOHHAs
MOJIENIb aTOMHOTO S1/1pa;

®  XapaKTepu30BaTh IPUHIMIIBI ACHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOWUCTB ¢ ONOPOH Ha MX
onucaHus (B TOM YHCJIE: CIUAOMETP, AATYUKH MOJI0KEHUS, PACCTOSHUS U YCKOPEHUs, PAKETa, 3X0JI0T, OUKH,
HepUCKOI, POTOoAIAPaAT, ONTHIECKHUE CBETOBOBI, CIIEKTPOCKOII, TI03UMETP, Kamepa BunbcoHa), HCTonb3ys
3HAHUS O CBOMCTBAX (PM3MUECKUX ABJICHUN U HEOOXOAUMBIE (PU3UUYECKHE 3aKOHOMEPHOCTH;

® UCIOJB30BATh CXEMbl M CXEMAaTHYHBIE PHCYHKH H3YUYEHHBIX TEXHHUYECKHX YCTPOWCTB, M3MEPUTEILHBIX
nprOOPOB M TEXHOJIIOTHYECKUX MTPOIECCOB MPH PEIICHHH y4eOHO-TTPAKTUYECKHX 3a/1a4, ONITUYECKUE CXEMBI
JUI IOCTPOEHUS N300paKeHU B TUNIOCKOM 3epKajie U COOMparoLIel JIMH3E;

® [IPHUBOAWTH MPUMEPHI (HAXOIUTHh HH()OPMAIUIO O PUMEpax) MPAKTUIECKOTO UCTIONB30BAHUS (PU3UIECKUX
3HaHUH B TOBCEIHEBHOW JXU3HU Il oOecredeHus 0e30macHOCTH Npu oOpalieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHUS 3/I0POBbs U COOJIIOJICHNSI HOPM SKOJIOTHYECKOTO MTOBECHUS B
OKpYKarollei cpere;

®  OCYILECTBJIATh MOUCK MH(OPMAIIMK PU3UUECKOTro cosiepkanus B IHTepHeTe, caMOCTOSTENbHO (popMyIupyst
IIOMCKOBBIN 3aIllpOC, HAXOAUTh IyTH OINpPENENIeHUs] JOCTOBEPHOCTH MOJYyYEHHON MH(OpMaIMK Ha OCHOBE
UMEIOIINXCS 3HAHUH U JIOTIOTHUTENBHBIX HCTOYHHKOB;

® UCMOJb30BAaTh IPU BBHIIOJIHEHUH Y4YEOHBIX 33JaHUN HAYYHO-NIONYJIPHYIO JIUTepaTypy (U3HYECKOro
COJIepKaHusl, CIIPABOYHBIC MaTepUAIIbI, pecypchl ceTn VHTepHeT, BiIageTh NpuéMaMu KOHCTIEKTHPOBAHUS
TeKcTa, NpeoOpa3zoBaHus HHPOPMAIIUN U3 OJJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

e Co03/1aBaTh COOCTBEHHbIE NMHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(POPMALUM U3 HECKOJIBKHX
UCTOYHUKOB (PH3MUYECKOTO COACP)KaHUS, IyOJIMYHO TIPEACTABISITH pPE3YJNbTaThl TMPOEKTHOW HIIN
UCCIIEI0BATEIbCKON J1eATEIbHOCTH, IIPU 3TOM IPaMOTHO HCIOJIb30BaTh N3YUYEHHBIN MOHATUHHBIN anmnapaT
U3y4aeMoro pasjena (pU3uMKM U CONpPOBOXKIATh BBICTYIUIEHHE Mpe3eHTalued ¢ yd4éroM ocoOeHHOCTel
ayJMTOPUU CBEPCTHUKOB.

OPIAHU3AIIUA I[IPOEKTHOU U YYEEHO-UCCIENOBATEJILCKOU AEATEJIBHOCTH
OBYYAIOLINXCA
B npernogaBaHnuun (1)I/ISI/IKI/I OCHOBHAad 3aJa4a YUYUTCIIA COCTOUT B TOM, YTOOBI 3aNMHTCPCCOBATh yHJaAlIUXCA
IPOIIECCOM IO3HAHMSA, HAYYUTh MX CTaBUTh BONPOCHI M IBITaThCSl HAWTH HA HUX OTBETHI, OOBICHATH
pe3yabTaThI U JIeNIaTh BIBOBI. [Ipy BKIIFOYEHUH UCCIIEI0BATENbCKOM ISSITEIBHOCTH B TIPOLIecce 00yUeHus,
Ipex/ie BCero, He0OX0IMMO MPOAHATN3UPOBATH YCIOBUS €€ pealn3alum:
JAUAIIOTNYECKOC BSaI/IMO)IeI\/'ICTBI/Ie YUC€HUKA U 11eJarora,
KOMIIETEHTHOCTb M€/1arora;
CIOCOOHOCTH y4aluXCs;
rpaMOTHas OpraHu3anus y4eOHOro UCCIIe0BAHUS.
®opMBl OpraHM3alii y4eOHO-UCCIEA0BATEIbCKON NEATeTbHOCTH MOTYT OBITh KaK YPOYHBIMU, TaK H
BHEYPOUYHBIMH. YUeOHbIE MCCIIEJOBAaHMUS Ha YPOKax JeNaioT MPOLecC M3yuyeHHUs! (PU3MKH WHTEPECHBIM,
YBIIEKATEIIbHBIM, TaK KaK OHHM JAalOT BO3MOXKHOCTh JIETSIM B pe3yibTaTe HAONIOJCHHS, aHaju3a,
BBIJIBUKECHUS TUIIOTE3bI U €€ MTPOBEPKH, (HOPMYIHUPOBKHU BBIBOJIA — TO3HAHKUE HOBOTO.

CUCTEMA OHEHKHW NOCTHMXEHUA ITNTAHUPYEMBIX PE3VJIbTATOB

Kputepun oneHnBanus pa3inuuHbix GopM pabOThl 00y4YarOUIXCs Ha YPOKe.

OCHOBHBIMHU BUJAMU KOHTPOJISL 3HAHUH YJaITUXCs SBJSIOTCS YCTHAs IPOBEpKa 3HAHMMA: (PPOHTANBHBINA OMpoC,
WHIMBUYaJIbHBIA ONIPOC, KOHTPOJIbHAS padoTa.

dopmaMu MUCbMEHHOMN MPOBEPKHU 3HAHUH SBIIAIOTCS MPAaKTHUECKask paboTa, KOHTPOJIbHBIE (CAMOCTOATENbHBIC)
paboThl, TECTOBas MPOBEPKA 3HAHUH U MMCbMEHHBIE 3a4YETHI.




Ouyenka ycmnozo omeema.
OrneHKa “5” cTaBUTCS €CIIN:

. MIOJIHO PAaCKPBITO COJEpKAHKME MaTepralia B 00beMe MPOrpaMMbl M YIeOHUKa;

. YETKO ¥ MIPABWIIBHO JIAHBI OMIPEACIICHUS U PACKPBITO COACPIKAHUE TTOHATHI;

. BEpPHO, HCIOJb30BaHbl HAYUYHbIE TEPMUHBI

. JUTS TOKa3aTeIbCTBA UCITOJIB30BaHbI PAa3JIMUHbIC YMEHHMS, BBIBOJIBI M3 HAOIIOACHUH U OIIBITOB;

. OTBET CaMOCTOSITEIIbHBIH, UCIIOJIb30BAHEI paHee MPUOOPETCHHBIC 3HAHUS.

Ornenka “4” cTaBUTCS €CIIN:

. PACKpBITO OCHOBHOE COJIEp KaHUE MaTepuana;

. B OCHOBHOM TIPABUJIBHO JIAHBI ONPECIICHHS TIOHSITHI M UCIIOJIb30BaHbl HAyYHbBIE TEPMHHBI,

. OTBET CaMOCTOSTEIIbHBIM;

. Ompe/elICHUsT TOHSATUN HETOJHBIC, OMYIIEHbl HE3HAUWTEIbHBIC HAPYIICHUS IOCIIEeI0BATeIbHOCTH

HU3JI0XKCHU, He6OJIBH_II/IC HCTOYHOCTH HpI/I HCIIOJIB30BaHUHU Hay‘IHBIX TepMI/IHOB HWJIN B BBIBOJAX U 0606H.[CHI/I$IX
13 HAOJIOIEHUN U OIBITOB.
Onenka “3” cTaBUTCS €CIIH:

. YCBOGHO OCHOBHOE COJIEp)KaHUE Yy4yeOHOro Marepuana, HO H3JI0KEHO (parMeHTapHO, HE Bcerjaa
IIOCJIEIOBATEIIHHO;

. onpe/IeICHUS TOHATUH HEA0CTATOYHO YETKHUCE;

. HE UCIIOJIL30BaHbl B KAUECTBE IOKA3aTeNIbCTBA BBIBOALI M 000OIIEHU U3 HAOIIOAECHNUI U OIBITOB WA
JIOTIYIIIEHBI OIIMOKH MPHU UX U3JI0KEHUH;

. JOIYIIIEHBI OMIMOKH M HETOYHOCTH B UCTIOJIH30BAHUN HAYYHON TEPMUHOJIOTHH, ONIPEICTICHUH ITOHSITHA.
OrueHka “2” cTaBUTCS €CIU:

. OCHOBHOE COJIep)KaHre y4eOHOro MaTepuaia He pacKphIToO;

. HE JIaHbI OTBETHI HAa BCIIOMOTaTeIbHBIE BOIIPOCHI YUUTEJS;

. JOMYIIEHBI TPyObIe OUTMOKH B ONPEACIICHUN MMOHATUN, TPU UCTIOJIb30BAaHUN TEPMUHOJIOTHH.

OuyeHka camocmoamenbHblX RUCbMEHHBIX U KOHMPOIbHBIX padom.
Orwenka “5” cTaBUTCS €CIU:

. paboTa, BbIIOJIHEHA 0€3 OIIMOOK U HEIOUYETOB MIIM UMEET He 00JIee OHOIO He0YeTa.
Ouenka “4” cTaBUTCS €CIIH:
. paboTa, BBITIOHEHA MTOJHOCTHIO, HO B HEl: He OoJiee 0JTIHOM HerpyOoil OIMOKY M OJJHOTO HEJ0UYeTa, WK

He 0oJiee IBYX HEJ0UYETOB.

Onenka “3” cTaBUTCS €CIIN:

YUEHUK [PaBUJILHO BBIMOJIHWI HE MEHEE TIOJIOBUHBI Pa0OTHI I AOMYCTUI:

He 0oJiee IBYX TpyOBIX OMHUOOK,

WM He Oosiee 0HOM rpy0oii OMIMOKK U OJJTHOTO HEJ0YeTa.

WM He O6osiee OHOM TPyOoii U 0/IHOI HErpyOO# OMIMOKU M OJHOTO HEA0YeTa,

WK He OoJjiee ABYX-TpeX HErpyObIX ONIMOOK,

WIN OZHOI HerpyOoi omnOKHU U TPEX HEAOUETOB, MIIM NIPH OTCYTCTBUH OLINOOK, HO IPU HAJTMYUH YEThIPEX -
IISITY HEIOYETOB.

OneHka “2” cTaBUTCS €CIIN:

*  YHCJIO OMMOOK M HEJAOYETOB MPEBHIILIAET HOPMY, NPH KOTOPOH MOXKET OBITh IMOCTaBJICHA OLEHKA “3”, HIu
€CJI MTPaBWJIbHO BBINOJIHEHO MEHEE MOJIOBUHBI PaOOTHI.

VYuurenb UMeeT MpaBo MOCTAaBUTh OLIEHKY BbIIIE TOH, KOTopas npenycMoTpena “HopmaMu™, eciii y4eHUKOM
OpPUTHHAJILHO BBIMIOJIHEHA paboTa.

Ouenka mecmoe.

B kauecTBe HMXKHEN I'paHMIIBI YCIEIIHOCTH BBIOJHEHHUS OCHOBHOI'O TECTA, COOTBETCTBYIOIIETO OIEHKE “3”
(“3auer”), MO’KHO MPHUHATH YpOBeHb - 60% -74% mpaBUIBHBIX OTBETOB U3 OOIIETO KOJIUYECTBA BOIIPOCOB.
Onenka “4” (“xopotro”) MokeT OBITh mocTaBiieHa 3a - /5% - 90% npaBUIBLHBIX OTBETOB.

Onenka “5” (“OTIIMYHO’) yyaIMICs TOHKEH YCHEIIHO BHIMOJIHUTE TeCT, 6osee 90% mnpaBUiIbHBIX OTBETOB.
OrneHka mpakTHYECKUX padorT.

Onenka “5” cTaBUTCS €CIIU:

. y4aluiics BHITOIHUI paboTy B MOJTHOM 00bEME ¢ COOITI0IEHHEM HE0OX0IMMOI MOCIIeIOBATEIbHOCTH €€
IPOBE/ICHUS;
. yYaluics caMOCTOATENFHO M PALMOHAIBHO BBIOJIHII BCE 33/IaHHSI B YCIOBHAX, 00ECIICUMBAIOIMINX

NOJIy4YEeHHUE Pe3yJIbTaTOB U BHIBOJIOB ¢ HAHOOJBIIEH TOYHOCTHIO;



. B MPEACTABICHHOM OTYETE MPABWIBHO W AKKYpPaTHO YYalllMiiCs BBIMOJTHHII BCE 3alHCH, TAOIUIIBI,
PUCYHKH, YEPTEKH, Tpa KU, BEIYUCICHUS U I BBIBOJIBI.
Ouenka “4” cTaBUTCH €CIIU:

. BBITIOJTHEHBI TPEOOBAHMS K OIICHKE “5”, HO:

. 3a/1aHMs] BBITMIOJHSLI B YCIIOBUAX, HE 00ECMEUMBAOIINX JOCTATOYHOM TOYHOCTH U3MEPECHHUI;

. JOMyIIeHO 2-3 HeloveTa, Wik He 0oJiee 0HON HerpyOoi OmMOKM M OJTHOTO HEeJI0YeTa.

OrneHka “3” cTaBUTCS €CIIU:

. paboTa BBITIOJIHEHA HE TOJHOCTBIO, HO 00BEM BBITIOJIHCHHOW YacTH TAKOB, YTO IMO3BOJIACT IMOJYYHTh

MPAaBWIBHBIC PE3yAbTaThl M BHIBOJIBI, MJIM €CIU B XOJ€ BBIOJHEHHUS PabOThl ObUIM JOMYIICHBI CIEAYIONIUE
OIIIMOKU:

. BBITOJIHEHUE DPA0OTHI TPOBOIMIOCH B HEPALMOHAIBHBIX YCIOBHSX, YTO IPHBEIO K IOIYYCHUIO
pE3yAbTATOB € OOJIBIION OIPEIIHOCTHIO;
. B OTUeTE OBLIU JOMYIICHBI B 00IIEH CII0)KHOCTH He 00J1ee IBYX OMHUOO0K (B 3aMUCAX €UHHILL, U3MEPEHUSX,

B BBIUHCIIEHUSX, IpaduKkax, Tabiunax, cxemax, aHajlu3e MOTrPEelIHOCTeH U T. [.), HE IPUHIUIIHAAIBHOIO AJIS
JAHHOH paboThI XapakTepa, HO MOBJIHUIBIIUX Ha PE3yJIbTAaT BHIIOJIHEHHUS,

. pa0oTa BBIIIOJHEHA HE OJIHOCTHIO, OJTHAKO 00BEM BBIIIOJHEHHOM YaCTH TaKOB, YTO MO3BOJISET NOJYUUTh
NPaBUJIbHBIE PE3YIbTATHI U BBIBOBI 10 OCHOBHBIM, IIPUHIMITHAIBHO BYKHBIM 3a/1a4aM PaOOTHI.

OrueHnka “2” cTaBUTCS €CIU:

. paboTa BBINONIHEHA HE TMOJHOCTHIO M OOBEM BBITOJHEHHON 4YacTH pabOTHI HE IMO3BOJSET CIENaTh
IPaBUJIbHBIX BBIBOJIOB;

. BBIYUCIICHUS, HAOMIOCHNUS (MOICTTMPOBAHNE) TPOU3BOAMIINCH HEMPABUIIBHO;

. B X0/J1€ pabOThI ¥ B OTUETE OOHAPYKHUIIUCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUEHHBIE B TPEOOBAHUIX
K OIleHKe “3”.

Oowaa knaccuguxkayus ouuodoK.

[Ipu onieHke 3HaHUMN, yMEHUI 1 HABBIKOB 00YUaIOLIUXCsI CIIEYET YUUTHIBATh BCE OLIMOKH (TpyObIe 1 HErpyObIE)
1 HEJOYETHI.

['pyObIMU CUMTAIOTCS OLTHOKH:

. HE3HaHWE ONPE/IEICHNUS OCHOBHBIX TOHSITUM, 3aKOHOB, ITPABUJI, OCHOBHBIX MOJI0XKEHUI TEOPHH, HE3HAHHE
dbopMyi1, OOIIETIPUHATHIX CUMBOJIOB 0003HaU€HUN (U3NYECKUX BEJIMYMH, EAMHUIL UX U3MEPEHUS;

. HE3HAaHNE HAUMEHOBAaHUM €IMHULl U3MEPEHMS;

. HEyYMEHHUE BbIIETUTh B OTBETE IJIaBHOE;

. HEyMEHHE MPUMEHSITh 3HAHMUSI, aITOPUTMBI JIJIsl pEIICHUS 3a/1a4;

. HEYMEHUE JIeNIaTh BBIBOJIBI M 0000IIEHNS;

. HEYMEHHE YUTATh U CTPOUTH IPaUKH;

. HEyMEHHE I0JIb30BAThCS NEPBOMCTOUYHUKAMHU, YUEOHUKOM U CIIPAaBOYHHKAMU;

. IIOTEPsl KOPHSI UM COXPAHEHHUE IOCTOPOHHETO KOPHS;

. oTOpacbiBaHuE 0€3 00BSICHEHNH OJTHOTO U3 HUX;

. paBHO3HAYHBIE UM OIIMOKH;

. BBIUYHCIIUTENbHbIE OIIMOKH, €CIIM OHH HE SIBJISIOTCS ONHUCKOM;

. JIOTMYECKHE OILIUOKH.

K HerpyObIm ommOkam cieayeT OTHECTH:

. HETOYHOCTh (OPMYJIMPOBOK, OIPEACICHU, MOHATHH, TeOopui, BbI3BaHHAs HEMOJIHOTOM OXBara
OCHOBHBIX IIPU3HAKOB ONPENENIIeMOr0 TMOHATHS WJIM 3aMEHOM OJHOrO - JBYX M3 JTHUX IPU3HAKOB
BTOPOCTETIEHHBIMH;

. HETOYHOCTH Irpaduka;

. HEepaIMOHAIBHBIN METOJ] PEeIICHUs 3a/la4¥ WJIM HeJJOCTATOYHO MPOAYMaHHBIN IJIaH OTBETa (HAPYIICHHE
JIOTHUKH, IOJMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETIEHHBIMH );

. HEepaIMOHAIbHbBIE METOABI pabOTHI CO CIIPABOYHOM M JPYrod JIUTEPaTypOu;

. HEyMEHHUE pelllaTh 3a7jaui, BBIMOIHATH 33/1aHUs B 00IIEM BUJIE.

Henoueramu sBrstroTcst:

. HepalMOoHaIbHbIE PUEMBI BHIYUCICHUH U TPeoOpa30BaHMUIA;

. HeOpe)KHOE BBINOJIHEHHE 3aITUCe, uepTexeid, cxem, rpadukoB



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue
n/  pasxesioB U TeM Bcer  KoHTpoJbLH IIpakTnyeck (wnpposLIe)
1 NporpaMmmasl 0 ble padoThI ue padoTsl 00pasoBaTebHbie
pecypchl
Pazjen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAKOIIEr0 MUpa
DisiKa - Hayka o bubnunoreka LIOK
1.1 2 https://m.edsoo.ru/7f4161
pupojie 94
PU3HICCKe bu6nmoreka [IOK
1.2 2 1 https://m.edsoo.ru/7f4161
BCJIIMYUHBI
94
EctrecTBeHHOHAYYH bubmmorexa LIOK
1.3 - 2 1 https://m.edsoo.ru/7f4161
Bl METOJ, ITO3HAHMS 94
Utoro no pazneny 6
Pa3znen 2. [lepBoHayaibHble CBeJIeHUS 0 CTPOEHUHU BelIeCcTBa
bubnuoreka [{OK
2.1 CtpoeHue BeliecTa 1 https://m.edsoo.ru/7f4161
94
JIBrmokeHue u bubnuoreka [{OK
2.2 B3aUMOJIEHCTBUE 2 1 https://m.edsoo.ru/7f4161
YaCTHIl BEIIECTBA 94
ArperatHble Bbu6mmoteka [JOK
2.3 COCTOSTHHS 2 https://m.edsoo.ru/7f4161
BEIleCTBA 94
Uroro no pazneny )
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Te
MexaHnyeckoe bubmorexa LIOK
3.1 3 https://m.edsoo.ru/7f4161
JIBIDKCHUE
94
Vnepius, Macca bubmmoteka IIOK
3.2 ’ ’ 4 1 https://m.edsoo.ru/7f4161
INIOTHOCTh
94
bu6nunorexa LIOK
3.3 Cuia. Bunsr cun 14 1 2 https://m.edsoo.ru/7f4161
94
Hroro no paszneny 21

Pasnen 4. /laBiienue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

JlaBneHue.
Ilepenaua naBieHus bubnuotexa [JOK
4.1 TBEPABIMU TEIaAMH, 3 https://m.edsoo.ru/7f4161
KUIKOCTSIMH U 94
razaMu
Jlapnenue bubmuoreka [{OK
4.2 5 https://m.edsoo.ru/7f4161
JKUIKOCTH
94
AmmocdepHoe but6mmoreka [IOK
4.3 p 6 https://m.edsoo.ru/7f4161
aBJICHHE 94
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noon 1 ras i Bubmiorexs LIOK
4.4 , 7 1 3 https://m.edsoo.ru/7f4161
MOTPYKEHHOE B HUX 94
TEJ0 24
Hroro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEpPrus
bubnunorexa LIOK
5.1 Pa6oTa 1 MOIIHOCTH 3 1 https://m.edsoo.ru/7f4161
94
n bu6nmoreka [IOK
5.2 POCTbIC 5 1 https://m.edsoo.ru/7f4161
MEXaHU3MBI 94
Mexanndeckas bubmorexa LIOK
5.3 4 1 1 https://m.edsoo.ru/7f4161
DHEPrus
94
Utoro no pazneny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO
YACOBIIO 68 3 12
[TPOT'PAMME
8 KUIACC
KoumnuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumMmeHnoBanue
n/  pas3jgesioB M TeM Bcer  Kourpoabnsl  IlpakTnyecku (unppostre)
I IporpaMmMbl o ¢ paGoTLI ¢ paGoTI o0pa3oBaTe/ibHbIE
pecypcbl
Pasnen 1. TenoBble siBiaeHUsI
Crpoenue u bubmuoreka [IOK
1.1 CBOMCTBa 7 https://m.edsoo.ru/7f4181
BEII[ECTBA ce
TeruoBbe bubmmoreka IIOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MPOIIECCHI ce
Hroro no paznery 28
Pa3nea 2. DiiekTpryecKkHe M MATHUTHBIC SIBJICHHSA
DIIEKTpUUYECKHE
3apsiibl. bubmuoreka [IOK
2.1 3apspKeHHBIE Tea 7 1 https://m.edsoo.ru/7f4181
" UX ce
B3aMMOJICHICTBHE
ITocTostHHBIN bubmuoreka [{OK
2.2 JNIEKTPUUCCKHI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHEL bubmuoreka [{OK
2.3 6 1 15 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
DneKTpoMarHuTHa bubmorexa [IOK
2.4 4 https://m.edsoo.ru/7f4181
S MHYKITHSI ce
Hroro o pasueny 37
PesepBHOE Bpemst 3
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OBIIIEE
KOJIMYECTBO
YACOB 10 68 3 14.5
[TPOT'PAMME
9 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue
n/ pa3ejioB M TeM Bcer Kontpoasnbl  IIpakTuHyecku (winpposrre)
I HpOrpaMmbi o e paGoTLI e paGoTLI o0pa3oBaTe/ibHbIE
pecypcbl
Paznen 1. Mexanuveckue siBJeHUsI
MexaHn4eckoe Bubnorexa [IOK
11 JIBHICCHIC 1 10 1 https://m.edsoo.ru/7f41a4
CITOCOOBI €T0 26
OTIMCaHMS =
BzaumoneiicTrue bubmorexa HOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
T
a6
3aKOHL bu6mmoreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUS 26
Wroro mo pazneny 40
Paznen 2. Mexann4veckue KoJjed0aHusi M1 BOJTHbI
MexaHn4ecKue bubmmorexa [TOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KoJieOaHMs 26
MexaHnueckue bubmorexa [IOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK 26
Hroro no paszneny 15
Pa3pnen 3. DiieKTpOMArHUTHOE 10JI€ H JIEKTPOMATHUTHBIE BOJHBI
DIEeKTPOMarHuTHO Bubnorexa [IOK
3.1 © 1oJIe 1 2 https://m.edsoo.ru/7f41a4
3JE€KTPOMAarHUTHBI 26
€ BOJIHBI =
Wroro mo pazneny 6
Paznen 4. CBeToBbI€ SIBJIEHUS
3aKOHBI bubmuorexa [JOK
4.1 pacnpocTpaHeHus 6 2 https://m.edsoo.ru/7f41a4
CBeTa a6
JIMH3BI U bubmuorexa [JOK
4.2 OIITHYECKUE 6 3 https://m.edsoo.ru/7f41a4
pubopHI ab
Paznoxenue bubmuorexa [JOK
4.3 Oeoro ceera B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTp a6
Hroro no paszneny 15
Pa3nen 5. KBanToBbI€ SIBJIEHHS
Ucnyckanue u bubnnorexka [JOK
5.1 MOTJIONIEHUE 4 1 https://m.edsoo.ru/7f41a4

CB€Ta aTOMOM

a6
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Crpoerue bu6mmoreka [IOK
5.2 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO si/ipa 26
bu6mmoreka [IOK
5.3 S nepHbie peakuu 7 1 1 https://m.edsoo.ru/7f41a4
a6
Hroro no pazueny 17
Pa3neu 6. [loBTOpUTEIbHO-00001IAK01MIA MOAYJIb
IToBTOpEenue u
00001eHne bu6mmoreka [IOK
6.1 CoJZlepKaHus 9 2 https://m.edsoo.ru/7f41a4
Kypca GU3UKHU 32 a6
7-9 xnacc
Hroro mo pazneny 9
OBIIEE
KOJIMYECTBO
YACOB IIO 102 3 27
[TPOT'PAMME

YMK VYEBHOTI'O ITPEJAMETA JUIA ITEJAT'OT'A 9kt
PaGouas mporpamma peanusyercs Ha ocHoBe YMK A.B. Ilepoimikun, E.M.I'yrauk, A.W. VBanos, M.A.

[TerpoBa ®dusmka 9 kimacc ¢ UCHOIB30BaHUEM CpPEACTB OOYyYEHHS M BOCHUTAHHS JETCKOTO TEXHOMapKa
KBantopuym MAOY «Cpennsisa mkona Ne 28 umenu I'.®. Kupauiiesa»

[Ipn npoBeaeHun 1aOOPATOPHBIX U MPAKTUUYECKHX pPabOT HCHONB3YIOTCS IU(PPOBBIE J1adOpaTOpHH,
MHUKPOCKOTIBI U JIpyroe o0opyaoBanue Ha 0aze mkoibHoro KBanrtopuyma.

1. Yuebnuk «®usuka» 9 knacc. Astop A.B. Ilepsimkun, E.M. I'ythuk M. A.U. MBanos, M.A. Iletpoga,
Mocksa «IIpocsemenue» 2024.

2. ABTopckas yaeOHas mporpaMma OCHOBHOIO 0011ero obpasoBanus 1o ¢pusuke 5 - 9 kinaccsl A.B. [TepslnkuHa,
E.M. I'ythuk, I'.A., M.: <JIEKCA», 2021;

3. Coopnuk 3anau no ¢pusuke k yueoOnukam A.B. Ilepeimkuna «duszukay 7,8,9 kmaccel. M., «9x3amen»
2023.

4. KontpoinbHbie paboTtsl o ¢usnke 7-9 knaccel. ABTopsl: A.E. Mapon, E.A. Mapon, M. TIpoceemienue
2014

5. ®U3UKA. Koutponbhsie paboTsl B HOBoM popmate. M. «MuTennext-Lentp» 2014

6. O.1. I'pomuesa. Tectol o ¢puzuke 9 kiacc. K yuebnuxy A.B. Ilepsimkuna, E.M. I'ythuk A.U. MBaHoB,
M.A. IlerpoBa, Mocksa «IIpocBemienue» 2024.

7. O.M. I'pomueBa. KoHTponbHbIE U caMOCTOATENbHBIE padoThl N0 pusnke 9 knacc. K yuednuky A.B.
Ilepsimkuna, E.M. I'yrhuk A.W. UBanos, M.A. IlerpoBa, Mocksa «IIpocBemenune» 2024.

YMK YVYEBHOT'O ITPEJAMETA JUIA OBYYAIOIIIET'OCA

1. YVuebnuk «dusuka» 9 knacc. Aprop A.B. Ileppiikun, E.M. I'yrHuk. M. A.W. UBanos, M.A. Ilerposa,
Mockaa «IIpocsenienue»2024.

2 . Coopnuk 3amad o ¢pusuke k yueOnnkam A.B. Ilepoimkunaa «®@usnka» 7,8,9 kmaccel. M., «9K3aMeH»
2018.

YMK YYEBHOI'O TTPEAMETA JUIA TIEJATOT'A 8kt

PaGouas mporpamma peanusyercss Ha ocHoBe YMK A.B. Ilepsimkuna ®usmka 8 kmacc u ¢

HCIOJIb30BaHUEM CpPEeACTB 00yUeHHUs U BOCIIUTaHUs JeTckoro TexHonapka Ksantopuym MAOY «Cpennss
mkoJia Ne 28 umenu I'.®. KupauieBa»

[Ipn npoBepeHun naOOPATOPHBIX U MPAKTUUYECKHX pabOT HCMHOIB3YIOTCS IUGPOBbIE J1abOpaToOpHH,
MHUKPOCKOIIBI M Jpyroe o0opyaoBaHue Ha 6a3e mkoiapHoro KBantopuyma.
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1. Yuebnuk «®uzuka» 8 kiacc. ABrop A.B. Ilepeimkun. M., [IpocBemenue 2023.

2. ABTOpcKas yueOHasi mporpaMMa OCHOBHOTO 001iero oopasoBanus mo ¢pusuke 5 - 9 kinacest A.B. Ilepsinikuna,
E.M. I'ythuk, I'.A., M.: <UJIEKCA», 2016;

3. Coopnuk 3anau no ¢uszuke k yaueoOHukam A.B. Ilepeimkuna «®usuka» 7,8,9 kmaccel. M., «9k3aMeH»
2023.

4. KonTtpoisbHble paboTsl mo ¢usmke 7-9 kmaccel. ABTopsl: A.E. Mapon, E.A. Mapon, M. IIpocBemenne
2014

5. ®U3UKA. Konrposbabsie padboTel B HOBoM popmate. M. «MuTemnekt-Lentp» 2014

6. A.B. UeGorapesa. Tectsl o ¢usuke 8 kiacc. K yue6nuky A.B. Ileprimkuna «®Pusuka» 8 xmacc. M.,
«9x3amen» 2021.

7. O.. I'pomieBa. KonTponbHble 1 caMmocTosITeNbHBIE padoThl 1o ¢u3uke § kinace. K yueOnuky A.B.
[Teppimkuna «®@usuka» 8 knace. M., «DOx3amen» 2021.

YMK YUEBHOI'O IPEJIMETA JUUIA1 OBYYAIOIIET'OCS
1. YuyeOnuk «®usukay 8§ xiacc. Asrop A.B. Ilepeimkun. M., [Ipocsemenue 2023.

2 . CoOopnuk 3ama4 1o ¢pusuke k yueoHukam A.B. Ilepoimkuna «®Pusuka» 7,8,9 knaccel. M., « Dk3amMeH»
2023.

YMK VYEBHOTI'O ITPEJAMETA JUIA ITEJAT'OT'A 7k
PaGouass mporpamma peanusyercs Ha ocHoBe YMK A.B. Ileppimkuna ®usuka 7 Kjgacc U C

HCII0JIb30BAaHUEM CPECTB 00YUEHHUs U BOCIIUTaHUs JieTcKoro TexHonapka Ksantopuym MAOY «Cpennsist
mikosia Ne 28 umenu I'.®. Kupauiesa»

[Ipn npoBepeHuu aOOPATOPHBIX U MPAKTUUYECKUX pabOT HCHOIB3YIOTCS LUQPPOBbIE J1aOOpPaTOPHH,
MHUKPOCKOIIBI ¥ Jpyroe o0opyaoBaHue Ha 6a3e mkoiapbHoro Kpantopuyma.

1. YueOnuk «®dusuka» 7 knacc. Aprop A.B. [lepsimkun. M., IIpocsemenne 2023.

2. ABTOpcKas ydyeOHas mporpaMma OCHOBHOTO 00miero obpasoBanust 1o ¢usuke 5 - 9 kiraccst A.B. [lepsikuna,
E.M. I'ythuk, I' 4., M.: (JIEKCA», 2021;

3. Coopnuk 3anau no ¢uszuke k yueOnukam A.B. Ilepeimkuna «duszukay 7,8,9 kmaccel. M., «9x3amMen»
2023.

4. Kontpoinbnbie padotsl o ¢usnke 7-9 knaccel. ABTopsl: A.E. Mapon, E.A. Mapon, M. Tlpoceemienue
2014

5. ®U3UKA. KontponsHbie padoTsl B HOBOM dopmare. M. «Uurennext-Lentp» 2014

6. A.B. YeGorapesa. Tectsl o ¢usuke 7 kiacc. K yue6nuky A.B. Ilepeimkuna «®usuka» 7 kinace. M.,
«Qx3amen» 2023.

7. O.H. I'pomiieBa. KonTposbHble U camocTosTeNbHbIE paboThl 1o ¢u3uke 7 kinacc. K yueOHuky A.B.
[lepoimkuna «®Pusuka» 7 kinacc. M., «9x3amen» 2023.

YMK YYEBHOTI'O ITPEJAMETA JUIA OBYYAIOIIET'OCA
1. YuyeOnuk «®usukay» 7 knacc. Aprop A.B. Ilepbimikun. M., IIpocBemenue 2023.

2 . Coopnuk 3amay o ¢usuke k yueOnnkam A.B. [lepeimknna «®@usuka» 7,8,9 kinaccel. M., «D9K3aMeH»
2023.

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET

bubmmoreka [{TOK https://m.edsoo.ru/7f41a4a6
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