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IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma no (hu3uke Ha ypOBHE OCHOBHOTO O0IIIEr0 00pa30BaHUsI COCTABIIEHAa HA OCHOBE IMOJIOKEHUNM U TpeOOBaHU
K pe3yJibTaTaM OCBOECHMs Ha 0a30BOM YPOBHE OCHOBHOI 00pa3zoBaTenbHOU mporpammsl, npeacrasieHHbix B ®I'OC 000, a
TaKke ¢ ydérom ¢enepanbHOi paboueil mporpammbl BocnuTaHus M KoHlenuuu mnpernogaBaHus y4eOHOro mpeaMmera
«Duszukay.

CopepxaHue mporpaMMbl 10 (U3MKE HampaBieHO Ha (HOPMHUPOBAHME €CTECTBEHHO-HAYUYHOM TI'PaMOTHOCTH
00ydJarmuXCcsi ¥ OPraHU3aIMI0 U3YYCHHS (PU3WKH Ha NEATEIHbHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXXHOCTH yd4eOHOTO mpeamera B peanusanuu TpedoBanuii PI'OC OOO K IUTAHUPYEMBIM JUYHOCTHBIM U
METanpeIMETHBIM Pe3yJIbTaTaM 00YUYEHHMs], & TAKKE MEKIPEIMETHBIE CBS3HU €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO OOIIET0 00pa30BaHuS.

[Iporpamma mo ¢u3nMKe yCTaHABIMBACT pacHpeleleHre y4eOHOTO Marepuana Mo TojaM oOydeHus (1Mo Kjaccam),
npeagaraeT NpUMEpPHYIO MOCIEA0BATEIbHOCTh U3YUYEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COACPKAHUS
1 y4€Te BO3paCTHBIX 0COOCHHOCTEH 00yJaromuXcs.

[Iporpamma mo ¢u3uke pa3paboTaHa C IENbIO OKa3aHUS METOJUYECKOW IMOMOIIM YUYHUTEN0 B CO3JaHuU pabdoueit
MPOrpaMMBbI 10 y4eOHOMY MpEAMETY.

duznka SBISETCS CHCTEMOOOPA3YIOIMKUM JJII €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB, MOCKOJBKY (U3NUECKUE
3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBICHUH, U3y4aeMbIX XUMUEH, OMONOTHEH, aCTpOHOMHEH U (hr3HUecKo reorpadueid,
BHOCHUT BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MHpa, NMPEAOCTaBIsieT Haubosee sicHble 00pa3iibl MPUMEHEHUS] HAy4YHOTO
METO/1a TO3HAHMSI, TO €CTh CITOCO0a MOTyYEeHHsI IOCTOBEPHBIX 3HAHUI O MUDE.

Opnna w3 THaBHBIX 3a1a4 (PU3NYECKOTO O00pa30BaHMS B CTPYKType OOIIETro oOpa3oBaHHsI COCTOMT B (POPMHUPOBAHUHU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH U UHTEpECa K HayKe 00y4daroluxcsl.

Wzyuenne ¢usukun Ha 0a30BOM ypOBHE MpPEANOJaracT OBJaJE€HUE CIEAYIOUMMH  KOMIIETEHTHOCTSIMH,
XapaKTEepU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTb:

e HAyYHO OOBSICHSTD SBJICHUS;
e OLIGHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;



e HHTCPIIPCTUPOBATH JAaHHBIC U MCIIOJIB30BATh HAYYHBIC 1OKA3aTCJIbCTBA AJI ITOJIYUCHUS BBIBOJOB.

Henn m3ydenuss pu3mku Ha ypoBHE OCHOBHOTO oOmiero oOpa3oBaHus ompezeieHbl B KoHIenmuu mpenoiaBaHus
yueOHoro mnpenmera «®Pusuka» B 00pa3oBaTenbHbIX opranmzanusax Poccuiickoit deneparuu, peanns3yromux OCHOBHBIC
o0mieo0pa3oBarenbHbIe TPOTPAMMBI, YTBepKIEHHOU pemeHneM Komrermm MunHuctepcTBa mpocBemeHuss Poccuiickoit
®denepanmn (potokod ot 3 gexadps 2019 r. Ne [1K-4BH).

ean nsyyenust pusuku:

npuoOpeTeHne HMHTEpeca M CTPeMJICHHS OOydYalolmuxcs K HAyYHOMY HW3YYECHHIO TPHPOJBI, pa3BUTHE HX
MHTEJJIEKTYyJIbHBIX U TBOPYECKUX CITOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE IO3HAaHUSA U (POPMHUPOBAHUE HCCIENOBATENbCKOIO OTHOLIEHUS K
OKPY’KaIOIINM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHsS Kak pe3yjbTaTa W3Y4YEHHS OCHOB CTPOCHHS MaTepuu U
(byHIaMeHTaIbHBIX 3aKOHOB (DU3HUKU;

(dbopMUpOBaHHE MTPEAICTABICHUHN O posid (PU3MKHU AJIs Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE TPEICTABICHUNA O BO3MOXHBEIX cdepax Oyaymieid npodhecCHOHATbHOW AeSTENbHOCTH, CBS3aHHOM C
(buU3HKOM, TOATOTOBKA K JAIbHEHUIIEMY O0YUYSHHIO B 3TOM HAIpPaBICHUH.

JlocTikeHne 3TUX IeNed mporpamMmbl 1Mo (UM3MKE Ha YPOBHE OCHOBHOTO 00IIero ooOpa3oBaHHs 0OO€CIeUMBAETCS
peleHreM CIeIYIONNX 3a1a4:

npuoOpeTeHne 3HAHUKH O JTUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX, JJIEKTPUYECKHUX,
MarHUTHBIX U KBAHTOBBIX SIBICHUSIX;

NpUOOpPETCHNE YMEHUI ONMCHIBATh U OOBSICHATh (PH3UYECKHE SIBIICHHS C UCIIOIb30BAaHUEM ITOJTYYCHHBIX 3HAHHIA;
OCBOCHHE METOJIOB PEUICHHS MPOCTEHINNX PACYETHBIX 33724 C MCIOJIb30BaHUEM (PU3UYECKUX MOJIENIEH, TBOPUECKUX
U TIPAaKTUKO-OPUEHTHPOBAHHBIX 3a/1aY;

pa3BUTHEC YMEHWH HaOMOJaTh NPHUPOIHBIC SIBICHHWS W BBIIOJIHATH OMBITHI, JaOOpaTOpHBIE pabOTHl W
IKCIIEPUMEHTAIBHBIC HCCIICJOBAHMUS C UCTIOIB30BAaHHEM U3MEPUTEILHBIX MPUOOPOB;

OCBOEHHE MPUEMOB pabOThI ¢ MHpOpMaIMell PU3NIECKOro comep)kaHus, BKIOYas HHPOPMAIMIO O COBPEMEHHBIX
JOCTY)KCHUSX (DU3HKH, aHATIN3 ¥ KPUTHUECKOE OIICHUBAHNE WH(POPMAIIHH;



e 3HAKOMCTBO cO cdepamMu NPOPECCHOHATBLHON ESTEIbHOCTH, CBS3aHHBIMH C (DU3MKOH, U COBPEMECHHBIMH
TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JIOCTIDKEHHSIX (PU3NIECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbIil ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs OTBOIUTCS B 7 Kiacce — 68
4acoB (2 Jaca B HEZICIIO).

[Ipemmaraemerii B mporpamme 1o (U3UKE IMEepedeHb JTA00OPATOPHBIX PabOT W ONBITOB HOCHT PEKOMCHIATCIHHBIN
XapakTep, YUUTENb JeNIaeT BEIOOp MPOBEACHUS JTa0OPAaTOPHBIX PabOT U OMBITOB ¢ YUETOM MHIUBUAYAILHBIX OCOOCHHOCTEH
00y4aroUIMXCcsl, CIMCKA SKCIIEPUMEHTAIBHBIX 33/IaHU, PEAJIaraeMbIX B paMKaXx OCHOBHOT'O TOCYIapCTBEHHOTO YK3aMeHa 0
¢busuke.

COILEPKAHUE OBYYEHUSA
7 KJIACC

Paznen 1. ®usnka u €€ posib B MO3HAHUU OKPYKAKOIIEr0 MUpPa.

®usnka — Hayka o npupone. SABneHus npupoabl. PU3NUECKUE SBICHUS: MEXAaHUYECKHE, TEIUIOBBIE, AJIEKTPUYECKUE,
MAarHuTHBIE, CBETOBBIE, 3ByKOBBIE.

Ouzndeckue BenMnuuHBL M3Mepenme ¢u3ndeckux BenuunH. Pusndeckue npuOopsl. [lorpemHOCTh H3MEpEHUH.
MexnyHapoaHasi cUCTEMA €ANMHULI.

Kak ¢u3uka u apyrue ecTecTBEHHBIC HAYKH M3YYarOT MpUpoy. ECTeCTBEeHHO-HAYUHBIM METO MIO3HAHUS: HAOIIOACHHE,
MMOCTAHOBKA HAy4YHOTO BOIMPOCA, BBIIBM)KCHHE THIIOTE3, SKCIEPUMEHT IO MPOBEPKE THIOTE3, OOBSCHEHHE HAOII0IaeMOTO
apiieHus. Onucanue GU3NUECKUX SBICHHUM C TOMOUIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEMIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBIICHUSI.

2. Ousnyeckue NpubOPsI U MPOLEAYpa MPSMbIX U3MEPEHUIN aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopuusie pabomel u onvimel.



Omnpenenenue HeHbl JeJIeHNs HIKalbl K3MEPUTEIBLHOrO MpUoopa.

N3mepenne paccTossHUN.

N3mepenune 00bEMa KUAKOCTH U TBEPIOTO Tea.

Omnpenenenne pazMepoB MajbIX TeIl.

N3mepenune Temneparypsl py NOMOILHU KUJKOCTHOTO TEPMOMETPA U AATYUKA TEMIIEPATYPHI.

[IpoBeneHue ucciaeaoBaHUs MO MPOBEPKE TMIOTE3bI: JATBHOCTh MOJETA IIAPUKA, MYIIEHHOIO TOPU30HTAIBHO, TEM
0oJbIIIe, YeM OOJIBIIIE BHICOTA ITyCKa.

A O T o

Pa3jen 2. [lepBoHayaibHbIE CBEIeHNsI O CTPOCHUH BelllecTBA.

CrtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTRA.

JIBwxeHue wyactuil BemiectBa. CBsI3b CKOPOCTH JBW)KEHHUSI YacTHI[ C TemmepaTrypoil. bpoyHOBckoe IBHKEHUE,
muddysus. BzaumoaeiicTBre 4acTHI] BEIIECTBA: IPUTSHKCHUE M OTTAIKUBaHUE.

ArperaTtHple COCTOSHUS BEIIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPABIX (KPUCTAUTMYECKUX) Tel. B3auMocBs3b
MEXKy CBOWCTBAaMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHBIX COCTOSIHHI BOJIBI.

Hemoncmpayuu.

1. HaOmonenue OpOyHOBCKOTO JIBHYKEHUSI.

2. Habmonenue nuddysumn.

3. HaOmronenue siBieHUH, OOBSICHSIOMMXCS MPUTSHIKEHUEM WU OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuusie pabomul u onvimol.

1. OreHka quaMeTpa aToMa METOJIOM PSIOB (C MCIOJIb30BaHUeM (hoTorpaduii).

2. OmnbITHI O HAOTIOJEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKEHHUS.

Paznen 3. /IBu:keHUe U B3auMoAeiicTBHE TeJl.

Mexannyeckoe nBIkeHHEe. PaBHOMepHOe © HepaBHOMepHOe mBwkeHue. Ckopocth. CpemHsss CKOPOCTh IPH
HEPAaBHOMEPHOM JIBM)KEHUU. Pacu€T myTH U BpeMEHU JBUKEHUS.



SBnenue nHepuuK. 3aKOH MHEpUUU. B3anuMozeiicTBie Ten Kak NMpUYMHA U3MEHEHMsI CKOPOCTU JBMXKEHUs Tell. Macca
Kak Mepa nHepTHocTH Tena. IlnoTHocTs BemecTBa. CBsA3b INIOTHOCTH € KOJMYECTBOM MOJIEKYJI B €IUHHIIE 00BbEMA BEIIECTBA.
Cuiia kak XxapakTepucTHka B3aumoneunctBus ten. Cuia ynpyroctd u 3akoH ['yka. M3mepeHue cuibl ¢ MOMOILBIO
nuHaMmomeTpa. SBiaeHue TiaroreHus W cwia TskecTd. Cuia TsKECTH Ha JApyrux IutaHerax. Bec Tema. HeBecoMmocTs.
CnoxeHue cuil, HalpaBJIEHHBIX MO OJHOM mpsiMoil. PaBHonelicTBytomas cwi. Cuia TpeHusi. TpeHHne CKOJIbKEHUS U TPEHUE

mokosi. TpeHue B IpUpoe U TEXHUKE.
Jemoncmpayuu.

1
2
3
4.
5
6

Habmronenre MexaHH4eCKOTO JIBUKEHUS Tela.

N3Mepenne CKkopoCTH MPSAMOIUHENHOTO JBUKEHUS.
HalGmtonenue siBeHUss MHEPLIUU.

Hab6monenre n3aMeHeHus CKOPOCTH MPY B3aUMOICHCTBUU TEI.
CpaBHeHME MacC 1O B3aUMOJEHCTBUIO TEJL.

CroxeHue cuil, HanpaBJICHHbBIX MO OJHOU MPSIMOA.

Jlabopamopnwvie padbomut u onvimel.

1.

vk wnN

OrmpenenieHne CKOPOCTH PaBHOMEPHOTO JIBMKCHHS (IIapUKa B YKHIKOCTH, MOJIEIH SJIEKTPUIECKOTO aBTOMOOWIIS U
TaK janee).

Omnpenenenne cpenHel CKOPOCTH CKOJBKEHHs OpyCKa WM MapHUKa M0 HAKJIOHHOH TTOCKOCTH.

Ornpezenenye MmI0OTHOCTH TBEPOTO Tea.

OMnBITHI, IEMOHCTPUPYIOITNE 3aBUCUMOCTD pacTsDKeHUs (edopmariin) mpyKHUHBI OT MIPHIIOKCHHON CHUTBI.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tejla M XapaKTepa COMPUKACAIOIIUXCS
ITOBEPXHOCTEH.

Pasnen 4. /laBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB.

JlaBnenue. CriocoObl YMEHBINICHUS ¥ YBEIIMUCHUS JIaBlieHUs. JlaBieHne ra3a. 3aBUCMMOCTh JIaBJICHHS ra3a oT 00béMa,
temnepatypsl. llepenaya naBieHus TBEPALIMU TEIaMU, KUIKOCTAMU U razamu. 3akoH [lackans. [[TneBMaTnueckue ManimHel.
3aBUCUMOCTD JABJICHUS KXUAKOCTA OT TIyOMHBL. [ mapocraruueckuii mapanokce. Coolmraromuecs cocyasl. I uapaBnndeckue
MCXaHHU3MBI.



Atmochepa 3emnn u atmocdepHoe naasineHue. lIpuumHbl cymiecTBOBaHUS BO3AYIIHOW 000j0uku 3emuid. OnbiT
Toppuuennu. U3mepenne arMmochepHOro napieHusi. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBIICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! anst u3MepeHus: arMochepHOro JaBICHHUS.

JlelicTBUe XKUAKOCTH M raza Ha MOTPYKEHHOE B HUX Teso. BeITankuBaromas (apxuMmenoBa) cuia. 3akoH Apxumena.
[ImaBanue ten. Bo3ayxoriaBanue.

emoncmpayuu.

© N ok~ wDN e

3aBUCUMOCTD JJaBJICHUS raza OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

CooOmiaromuecs coCybl.

I'mppaBnuueckuii mpecc.

[IposiBnenue aeicTBUs aTMOCHEPHOTO JaBICHUSI.

3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOrPYKEHHON YaCTH Tella U TNIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEN CHUIIbI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue miiaBaHus TEN: IUIABAHHWE WJIM NOTPYKEHHE TE B 3aBUCMMOCTH OT COOTHOLIEHWsS IUIOTHOCTEH Tena U
AKUIKOCTH.

Jlabopamopuvie pabomot u onvimul.

1.
2
3.
4

5.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B KHUIAKOCTh YaCcTH Tea.

OrnpezienieHne BHITATKUBAIONIEH CHIIBI, AEHCTBYIONIEH Ha TEJO, TOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIbI, IEUCTBYIONIEH HA TEJIO B )KUJIKOCTU, OT MacChl Teja.

OMnBITHI, JEMOHCTPHUPYIONINE 3aBUCUMOCTh BBITAIKHBAIONIEH CHJIBI, ICHCTBYIOMICH HAa TEJIO B JKUIKOCTH, OT 00BhEMa
MOTPYKEHHOM B JKUJIKOCTh YACTH TeJIa U OT TUIOTHOCTH JKUJIKOCTH.

KonctpyupoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOAKU U OTpe/ieiieHue e€ rpy30101bEMHOCTH.

Pa3pnen S. Pa6oTra u MOIHOCTB. JHeEprusi.
Mexannueckas padoTta. MOIIHOCTb.



[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBmio paBHOBecusi poluara. [IpumMeHeHue mpaBuia
paBHOBecHs pbldara K 0Jioky. «3osotoe mpaBmio» MexaHnuku. KITJ mpocTeix MmexanusmoB. [IpocTeie MexaHU3MBI B OBITY H
TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas u mnoreHuuanbHas sHeprus. [IpeBpamieHue OgHOrO BUIA MEXaHUYECKOU
SHEPTHH B IPYyTOM. 3aKOH COXPAHEHUS YJHEPTUU B MEXAHUKE.

emoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopuwie pabomut u onvimel.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JBHKEHUH T€JIa M0 TOPU3OHTAIBLHONW MOBEPXHOCTH.

2. HccnenoBaHue yCcioBH paBHOBECHS pblyara.

3. M3amepenue KIIJl HaK1OHHOM MIOCKOCTH.

4. V3y4yeHue 3aKOHA COXPAHEHUS MEXAHUYECKON SHEPIUu.

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30BAHMUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUsS HAMpaBICHO Ha JOCTIXKCHHE JIMYHOCTHBIX,
MeTaInpeaMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yJIbTaTOB.

B pesynbrate uzyuenus Gpu3MKu Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3zoBaHus y oOydaromierocst OyayT chopMupoBaHbI
CIIeyIOIINe TUIHOCTHBIE Pe3yIbTaThl B YaCTH:

e 1) maTpmoTHYeCKOro BOCHIMTAHUS:

e — MpOSIBIICHHE UHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hr3nyecKor HayKu;
e — IIEHHOCTHOE OTHOIIEHHE K JTOCTIKEHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’aaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:



— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHHUHU OOIIECTBEHHO 3HAYUMBIX M ATHYECKUX MPOOJEM, CBSI3aHHBIX C
MPAKTUYCCKUM MPUMEHEHUEM JTOCTIKEHUN (PU3HKH;

— OCO3HAaHUE BAXKHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B I€ATEIbHOCTH YUYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMSI:

— BOCHPUSATHE ICTETHUYECKUX KayecTB (PU3NUECKOW HAyKH: €€ TapMOHMYHOTO IOCTPOCHHMS, CTPOrOCTHU, TOYHOCTH,
JTAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MO3HAHUA:

— OCO3HAHUE IEHHOCTH (PU3NIECKON HAYKH KaK MOIHOTO WHCTPYMEHTA TO3HAHMS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHIA,
BAKHEHIIEH COCTABIISIIOIIEH KYJIbTYPBHI;

— pa3BUTHE HAYyYHOH JIFOOO3HATEIBLHOCTH, HHTEpPECa K UCCIE0BATENbCKOM A TEIbHOCTH;

5) dopmupoBanusi KyJbTypbl 310POBbSI 1 SMOIMOHAJIBHOIO 0JIArOMOJIYYHSI:

— OCO3HaHHE IIEHHOCTH Oe30macHOro obOpasa >KM3HH B COBPEMEHHOM TEXHOJOTHUYECKOM MHpPE, BAXKHOCTH IPABHII
0e30MacHOTO TMOBEACHHS Ha TPAHCIIOPTE, HAa JOPOrax, ¢ SJICKTPUUECKUM M TEIUIOBBIM OOOpPYJOBAaHHWEM B JOMAITHHX
YCIIOBHSIX;

— c(hopMHPOBAHHOCTH HaBbIKa pe(IeKCUH, MPU3HAHKUE CBOETO MpaBa Ha OLUIMOKY M TaKOTO K€ IIpaBa y APyroro 4yeioBeKa;
6) TPy10BOr0 BOCIIUTAHUSA:

— aKTMBHOE y4acTHe€ B PEHICHUH MPAKTHYECKHUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHON OpraHU3alluy, ropoa, Kpas)
TEXHOJIOTHYECKON U COIMATbHON HANPaBIEHHOCTH, TPEOYIOINUX B TOM YHCIIE M PU3NISCKUX 3HAHUIA,

— UHTEpEC K MPaKTUYECKOMY H3yUeHUIOo Mpodeccui, CBA3aHHbIX ¢ (PU3UKOM;

7) IKOJIOTMY€eCKOr0 BOCIIMTAHMSA:

— OpHUEHTallMs Ha TpUMEHEeHUEe (PU3NUECKUX 3HAHUM IS PEIIeHUs 3a/1ad B 00JACTH OKPY’KAIOIIEH cpelibl, MIIaHUPOBAHUS
MOCTYTKOB M OLICHKU UX BO3MOXXHBIX MOCJIECTBUM JIJIs1 OKPY KAIOIIEH Cpebl;

— OCO3HAHHE TJI00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEM U MyTEeH UX PEIICHHUS,

8) apanTanuy K U3MEHAIONIUMCH YCJIOBUSAM COUMATIBLHON M MPUPOIHOM CPeAbI:



— TOTpeOHOCTh BO B3aMMOJCWCTBUU IPH BBHIMOJIHEHUH HCCIEAOBAHUI W MPOEKTOB (PU3MUECKOW HAIpaBICHHOCTH,

OTKPBITOCTB OTBITY U 3HAHUSM JIPYTHX;

e — MOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO AEATEIbHOCT;

e — MOTpeOHOCTH B POPMUPOBAHNY HOBBIX 3HAHHI, B TOM YHCIIE (DOPMYITHPOBATH UACH, TIOHATHS, TUIIOTE3BI O (PU3MIECKHUX
00BCKTAX U SIBJICHUSIX,

e — OCO3HaHHE ACPUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

e — IUIAHMPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e — CTpPEMJICHHME aHAJM3UpPOBaThb M BBISABIATH B3aMMOCBA3M MPUPOJbI, OOLIECTBA M OSKOHOMHKH, B TOM YHCIE C

UCTIONIb30BaHUEM (PU3HUECKUX 3HAHU;

— OLIEHKAa CBOUX JEHCTBUI C yUETOM BIHMSHUS HA OKPYKAIOIIYIO CPEY, BOZMOKHBIX INI00ATBHBIX MOCTIEICTBHIA.
METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHUs MporpaMMBbl 1o (U3KMKE Ha yPOBHE OCHOBHOI'O 00IEro oOpazoBaHHs y oOydaromierocs OyayT
chopMUpOBaHbl MeTalNpeIMeTHbIe Pe3yJabTaThbl, BKIIOYAIOIINE MO3HABATEIbHBIE YHUBEPCAIbHbIE Yy4YeOHbIE IEHCTBUS,
KOMMYHHUKATUBHBIE YHUBEPCATIbHbIE yueOHbIE ACHCTBUSI, PETYJIATUBHBIC YHUBEPCAIbHbIE YUeOHbIE IEHCTBUSI.

IHo3naBaTe/bHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eliCTBUA

Ba3oBbIe Jiornyeckue 1ecTBUA:
e BBIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MMPU3HAKA OOBEKTOB (SIBICHUIA);
e YCTaHaBIIMBaTh CYIIECTBCHHBIN MPU3HAK KJIacCU(DHUKAIIMN, OCHOBAHUS JJ1si 000OIIEHUS U CPAaBHEHUS,
e BBISIBJISTH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B pacCMaTPUBAEMbIX (PaKTax, JAHHBIX U HAOJIOJACHUSIX, OTHOCSIIIMXCS K
(UBUICCKUM SIBIICHUSM;



BBISIBJIATh TPUYUHHO-CIICJICTBEHHBIC CBA3M NPU M3ydeHHH (U3NYCCKHUX SIBICHHH M MPOIIECCOB, JCIaTh BBIBOJBI C
HCIIOJIb30BAHUEM JICAYKTHBHBIX W HMHJIYKTUBHBIX YMO3aKIIOUCHHUH, BBIJIBUIraTh THUIOTE3bl O B3aUMOCBS3IX
(UBUYECKUX BEIIMYHH,

CaMOCTOSTEIILHO BBIOMPATh CHOCOO pelneHus ydeOHOH (u3mdyeckod 3anaun (CpaBHCHHE HECKOJIbKHX BapHAaHTOB
pereHusi, BEIOOp HanOoJIee MOIXOISIIETO ¢ YIETOM CaMOCTOSTEILHO BBIICIICHHBIX KPUTEPHEB).

Ba3oBbie ncciienoBarebCKue 1eHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATEIHCKU HHCTPYMEHT MTO3HAHUS;

MPOBONTH IO CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECTIOKHBIM (PU3NYECKUN IKCIIEPUMEHT, HEOOIIBIIOE
uccaeaoBaHue GU3NUECKOTO SIBJICHUS,

OIICHMBAaTh Ha TPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OPMAIUIO, TOJIYYECHHYIO B XOJI¢ HCCIICIOBAHMS WU
IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hopMylupoBaTh OOOOIIEHUS W BBIBOJIBI 0 PE3yJbTaTaM MPOBEIEHHOTO HAOIOIEHUS, OIBITA,
HCCIIeI0BaHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3NUSCKHUX MPOIIECCOB, a TAKKE BBIABUTATH IPEIITOTI0KESHUS
00 WX pa3BUTHUU B HOBBIX YCIIOBUSAX U KOHTEKCTAX.

PabGora c undopmaumeii:

MPUMEHSTh PAa3IMYHBIE METOJbI, HHCTPYMEHTHI W 3alpOChl MPU TMOUCKE U OTOOpe MHGPOpPMAIMU WU JaHHBIX C
y4ETOM MPEUIOKEHHON yueOHOM Pu3nuecKkoi 3a1auu;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETHPOBATH HHPOPMAITHIO PA3IMIHBIX BUIOB U (OPM NPEICTABICHHUS,
CaMOCTOSITENIFHO BBIOMPATH ONTHMAIBHYIO (OpMY MpeACTaBICHUsS WHPOPMAIMM W WIIIOCTPUPOBATH pEIIacMble
3a/1aud HECJIOKHBIMU CXeMaMU, AuarpaMMaMu, MHOU TpaduKoi U MX KOMOUHAIIMSIMHU.

KoMMmyHuKaTHBHBIE yHUBepcaJbHbIe y4eOHbIe 1elicTBUS:

B XOJI¢ OOCYXJICHHS y4eOHOTO0 Marepuaia, pe3yibTaToB JA0OPATOPHBIX PaObOT M MPOEKTOB 33J1aBaTh BOIPOCHI IO
CYIIECTBY OOCYXKTacMOW TEMbl M BBICKA3bIBaTh WJCH, HAIICJICHHBIC HA pEIICHHE 3aJa4d M TOJICpIKaHUE
O1aro’kenaTeIbHOCTH OOIIEHNUS;



COIOCTAaBJISITh CBOM CYXJIEHHUS C CYXKISHUSIMH JPYTHX YYaCTHHUKOB JAMAajiora, OOHapyXUBaTh pPa3ludue U CXOACTBO
MO3HUIIUH;

BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

myOJMYHO TIPEACTaBIATh PE3YJNBTAThl BBITIOJHEHHOTO (U3WYECKOTO ONbITa (IKCIIEPUMEHTA, WCCIEIOBAHNUSA,
MPOEKTA);

MOHMMATh W HWCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W HMHIUBHIYyaJIbHOW pabOTHl MPHU PEIICHHH KOHKPETHOMN
¢buznueckoit mpoOIeMsl;

MPUHUMATD L€ COBMECTHOU JEATEIBHOCTH, OPTaHU30BBIBATh JIEHCTBUS 10 €€ JOCTHKCHHIO: PaCIpelessaTh POJIH,
00CYX/1aTh MPOIIECCHI U PE3yNIbTaThl COBMECTHOH paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIOCH;

BBITIOJIHATH CBOIO YacTh Pa0OTHI, TOCTUTAsi KaYeCTBEHHOTO pe3ysbTaTa Mo CBOEMY HANpPaBICHUIO M KOOPAUHUPYS
CBOM JICUCTBUS C JPYTUMU YICHAMU KOMaH/IbI;

OLICHMBATh KA4eCTBO CBOETO BKJIAga B OOMIMH MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO C(HOPMYIUPOBAHHBIM
YYaCTHHKaMH B3aUMOJICHCTBHSL.

PeryasiTuBHbIe YHHBepCaJIbHbIEe YUeOHbIe AeiCTBUS

Camoopranm3anus:

BBISIBJISITH MPOOJIEMBbI B dKHU3HEHHBIX M YYEOHBIX CUTYaLUsAX, TPEOYIOUUX /IS pelieHus (PU3NUeCKUX 3HAaHUM;
OpPUEHTHPOBATHCS B PA3IMYHBIX MOAXO0JAX MPHUHATHS pelIeHUN (MHIMBUIyalbHOE, NIPUHATHE PELIECHUs B TPYIIIE,
MIPUHSATHE PEIICHUI TPYNION);

CaMOCTOSITENIbHO COCTAaBJISTh aNTOPUTM pelieHus (U3MUECKON 3a7aud WIM IUTaHA HCCIENOBAaHUS C YYETOM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeiaracMble BAPUAHTHI PELICHHI;
JIeNIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJ'IL, 3MOHI/IOH3JILHLIﬁ HHTCJJICKT:

JaBaTb aJICKBATHYIO OICHKY CUTYyallH U IIpCIJjiararb IJiaH e€ HU3MCHCHHUA,



OOBSACHATh NMPUYMHBI TOCTUKEHUS (HEJOCTUKEHUs) PE3yJbTaTOB AESATENbHOCTH, J1aBaTh OLIEHKY INPUOOPETEHHOMY
OTIBITY;

BHOCHUTH KOPPEKTHBBI B JIEATEIHHOCTD (B TOM YHUCJI€ B XOJ BBIMOJIHEHHS (DU3MUECKOTO MCCIEIOBAHUS WM MTPOEKTA)
Ha OCHOBE HOBBIX OOCTOSTENILCTB, U3MEHUBUINXCS CUTYyallli, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIU U yCIOBUSIM;

CTaBUTh ce€0s1 HA MECTO JIPyroro yejoBeka B XOJi€ CIIOpa WM JAUCKYCCHM HAa HAy4HYIO Te€MY, TOHMMaTb MOTHBBI,
HaMEpEeHHUsI U JIOTHKY JIpyroro;

MpU3HABaTh CBOE MPABO HA OMIMOKY MpU pElIeHHH (PU3NYSCKUX 3a7ad WU B YTBEP)KICHUSX Ha HAYYHBIC TEMBI U
TaKoe K€ IPaBo JPyroro.

HNPEAMETHBIE PE3YJIBTATHI

K konmy oOydenus B 7 Kjacce peIMeTHBIE Pe3yIbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPaXkaTh C(hOPMUPOBAHHOCTD Y
00yyYaromuxcst yMeHUH:

UCIOJIb30BATh IMOHATUA: (PU3MUECKHE U XMMUYECKHE SIBICHHs, HaONIOJIeHHE, SKCIEPUMEHT, MOJEb, THUIIOTE3a,
eIUHUIBl (PU3MUECKUX BEIWYHMH, aTOM, MOJIEKYJa, arperatHble COCTOSHHUS BemlecTBa (TBEPIOE, >KUAKOE,
razoo0pa3Hoe), MeXaHHYecKoe JBIKEHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE, MPSMOJIMHEWHOE), TpaeKTopus,
paBHOJIEHCTBYIOIIas cuia, nedpopmanus (yrnpyras, miiacTu4eckas), HeBECOMOCTb, COOOIIAIOLTUECS COCYIbI;
pasnuyath sBiaeHus (aud@ysus, TeroBoe ABMKEHHUE YACTHIl BEIIECTBA, PABHOMEPHOE JABM)KEHHUE, HEPABHOMEPHOE
JBUKEHUE, UHEPLUS, B3aUMOJCHCTBHUE TeJl, paBHOBECHE TBEPABIX TEJN € 3aKPEIUIEHHOW OChIO BpAalLEHUs, Iepeaada
JaBJIEHUS] TBEPABIMM TeJIaMH, XHUJIKOCTSIMU M ra3amMu, aTMOoc(epHOe MIaBlieHHE, IUIaBaHUE TeJl, MPEBPALICHUs
MEXaHUYECKON SHEPrUM) MO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JaHHOE
¢dusnueckoe siBICHUE;

pacrio3HaBaTh HPOSIBICHUE W3YYEHHBIX (DU3MYECKUX SIBIIEHHH B OKpYJXKAaloOIleM MHpE, B TOM 4ucie (U3NYECKHE
SIBIICHHSI B IPUPO/IE: PUMEPHI IBIXKEHUS C Pa3TMYHBIMU CKOPOCTSIMH B KUBOW U HEXKUBOW MPUPOJIE, ICHCTBUE CHIIBI
TPEeHUsI B MPUPOJIEC U TEXHUKE, BIUSHHE aTMOC(EpPHOro TaBIECHUS HA KMBOM OpPraHW3M, IUIaBaHUE PHIO, phlYaru B



TEJe YeNOBEKa, MPHU ITOM IEPEBOJUTh MPAKTHUUYECKYIO 3aJady B Y4YeOHYIO, BbIIEJIATh CYIIECTBEHHbIE CBOWMCTBA
(mpu3Haky) GU3NYECKUX SBICHHI;

OIHCHIBAaTh M3YUYEHHBIE CBOWCTBA TeNl M (hU3UUECKUE SBJICHHS, UCHOIB3YS (PU3NUYECKUE BETUYMHBI (Macca, 00BEM,
MJIOTHOCTH BEIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa TSKECTH, BEC Tela, CHIia
TpeHwus, AaBieHue (TBEPIOTO Tena, KUAKOCTH, Ta3a), BHITATKHUBAIOIIAS CHJIA, MEXaHWYECKas padoTa, MOIIHOCTD,
MJIEY0 CHJIBI, MOMEHT CHJIbI, KOI(PQPUIIMEHT TOJE3HOTO ICHCTBUS MEXaHH3MOB, KMHETHYECKas W TMOTEHIMATbHAs
SHEprus), MpU OMUCAHUU MPABUIBHO TPAKTOBATH (PM3WYECKHI CMBICI MCIOIb3yEeMbIX BEJIMYUH, UX 0003HAUYECHUS U
€IMHULIBI (PU3MYECKUX BEIWYWH, HAXOAUTH (DOPMYJIBI, CBS3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEITUYHMHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IPa(UKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Tels, (pU3MUYECKUE SIBJICHUS W TPOILECCHI, MCIONB3Ys MpaBHUjIa CIOXKEHUS CHI (BIOIb
OJHOH mpsiMol), 3aKkoH I'yka, 3akoH Ilackains, 3akoH Apxumena, IpaBUJIO paBHOBecUs pblyara (6J0Ka), «30J0TOE
MPaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTuu, MpH 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA W 3aIlUChIBaTh €T0 MaTEMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (M3MUYECKHE SBICHHUS, NPOIECCHl W CBOMCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE CHUTYyaIuil
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUINHHO--CIEACTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE n3 1-2
JIOTHYECKUX IIaroB C OMOpoil Ha 1-2 W3y4YeHHBIX CBOICTBa (U3MYECKUX SBICHHH, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3a7aun B 1—2 neHCTBUS, UCHIOJB3YS 3aKOHBI U (hOPMYJIbI, CBSA3bIBAOLINE (DU3HMUECKUE BETUYNHBIL:
Ha OCHOBE aHaJlM3a yCJIOBUSA 33J]a4i 3alUChIBATh KPATKOE YCIOBHUE, MOJCTABIATh (PU3NUECKHUE BETUIHHBI B (JOPMYITBI
U TPOBOIUTH pacuéThl, HAXOIUTh CIPAaBOYHBbIC JaHHBIE, HEOOXOIMMBIE Ui pELICHHUs 3a/1ad, OIICHHUBATh
PEATUCTUYHOCTH OTYyUYEeHHON (PU3NUECKON BEIHUNHBI,

pacrno3HaBaTh IpOOJIEMbI, KOTOPbIE MOXKHO PEIIMTH MPU MOMOIIU (PU3NIECKUX METOAOB, B OMMMCAHUN UCCIIEI0BaHUS
BBIJICTISIT TIPOBEPSIEMOE TMPEANONOKEHHE (THUIOTE3Y), pa3iudyaTh WU HWHTEPIPETUPOBATH TMOJNYUYEHHBIM pE3yNbTar,
HAXOUTh OMIMOKH B XOJI€ OTIbITA, JIEJATh BHIBOJIBI 110 €0 Pe3yIbTaTaM;



NPOBOJUTH OIBITBl MO HAOMIONCHUIO (U3MYCCKUX SIBICHUHA WM (DU3NYECKUX CBOWCTB Tel: (OPMYIUPOBATH
MIPOBEPSIEMbIC TIPEATIONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYA0BaHUS, 3allUCHIBATH XOJ] OTBITA U
(bopMyIHpPOBATH BBIBOIBL;

BBITIOJIHATh TIPSIMBIE W3MEPEHUsSl PACCTOSIHUS, BPEMEHH, MAacChl Telia, 00bEMa, CHWJIBI W TEMIepaTypbl C
UCIIOJIP30BAHUEM aHAJIOTOBBIX W IHM(POBBIX NMPHOOPOB, 3aMUCHIBATH TMOKa3aHHs MPHOOPOB C YYETOM 3aJaHHON
a0COFOTHON TOTPEITHOCTH U3MEPEHU;

NPOBOJNTH HCCIIEIOBAHUE 3aBUCHMOCTH OJHOW (PU3MYECKOH BEIWYMHBI OT APYTOH C HMCIOJIB30BAHHEM IPSIMBIX
U3MEPCHUH (3aBUCUMOCTH TYTH PABHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHHW JBWKCHHUS TeJa, CHIJIBI TPEHUS
CKONILKEHHUSI OT Beca Tella, KauecTBa 00padOTKU MOBEPXHOCTEH TEeN W HE3aBHCUMOCTH CHJIBI TPEHHUS OT TUIOIIAIH
CONPUKOCHOBEHUSI TEJI, CHJIBI YIIPYTOCTH OT Y/UIMHEHUS TIPY)KHHBI, BHITAIKHBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON
YaCTH TeJa U OT TUIOTHOCTH JKUIKOCTH, €€ He3aBHCUMOCTH OT TUIOTHOCTH Tella, OT TTyOHHBI, HA KOTOPYIO IMTOTPYKEHO
TEJO, YCIOBHI TUIABAaHUS TEN, YCIOBUU paBHOBECHsS! phlyara W OJIOKOB), Y4aCTBOBATh B IJIAHUPOBAHWUU Y4EOHOTO
UCCIIEIOBAaHMs, COOMpaTh YCTAaHOBKY W BBINONHSTH HM3MEPEHHs, CJenys NpesIoKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yIbTaThl MOJYICHHOW 3aBHCUMOCTH (DM3NYECCKUX BEIIMYHMH B BHJC MPETIOKEHHBIX TAOMUIl U rpaduKoB, Jeiarh
BBIBOJIBI TI0 pe3yJIbTaTaM HUCCIICOBAHUS;

NPOBOANTH KOCBEHHBIC M3MEPEHUsI PU3MYECKUX BETMYMH (TUIOTHOCTH BEUIECTBA JKUAKOCTU U TBEPIOTO Tela, CUIIa
TPEHUS CKOJIBKEHHUS, IAaBJICHHE BO3]lyXa, BRITAJIKUBAIOIIAS CHJIA, ICHCTBYIONIAs Ha TIOTPYKEHHOE B )KHIKOCTh TEJIO,
KOO PHUIMEHT MOJE3HOTO IEHCTBHS MPOCTHIX MEXaHU3MOB), CIEAYS MPEIOKEHHOW HHCTPYKIIUH: TIPU BBITIOJTHEHUU
U3MEpEHHI COOUPATh IKCIIEPUMEHTAITBHYIO YCTAHOBKY M BBIYUCIISTH 3HAUEHHE UCKOMOMW BEITMYUHBI;

COOJIOAATh MpaBUIa TEXHUKHU 0€30MIaCHOCTH TIpH paboTe ¢ 1a00paTOpHBIM 000PYIOBAHUEM;

yYKa3bIBaTh MPUHIMILI JCHCTBHS TPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHL, TEPMOMETP, JAUHAMOMETD,
cooOmIaronuecst cocypl, 0apoMeTp, ppldar, MOJABHKHBIN M HEMOBM)KHBIN OJIOK, HAKIIOHHAS TNIOCKOCTH;
XapaKTepU30BaTh MPUHIIMITEI JCUCTBUS U3yUECHHBIX MPUOOPOB U TEXHUICCKUX YCTPONCTB C OMOPOM HA WX OIMHCAHUS
(B TOM 4mCIE: TOAUIMITHAKHA, YCTPOMCTBO BOJOIMPOBOJA, THAPABIMYCCKHIA TIPECC, MaHOMETpP, BBICOTOMED,
MOPIITHEBOI HAacOC, apeoMeTp), MCIOb3ysl 3HAHUS O CBOMCTBaX (PM3MUYECKHX SBICHUH M HEOOXOoauMbIe (uzndeckne
3aKOHBI U 3aKOHOMEPHOCTH;



HNPUBOJUTH MPUMEPHI (HAXOAUTh MHPOPMALUIO O MPUMEPAX) MPAKTUUYECKOTO UCIOIb30BaHUS (PU3NUECKUX 3HAHUI B
MOBCEIHEBHOM JKM3HU 171 oOecredeHuss Oe30MacHOCTH Mpu OOpalleHud C NpUOOpaMH M TEXHHUYECKUMU
YCTpOICTBaMH, COXpaHEHHS 30POBbs U COOJIIOIEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPY>KaIoIIel cpee;
OCYIIECTBIISATH OTOOpP MCTOYHUKOB MH(POpMaIuu B MIHTEpHETE B COOTBETCTBHH C 33JJaHHBIM ITOMCKOBBIM 3aIPOCOM,
HAa OCHOBE HMMEIOIIWXCS 3HAHWW W MyTEM CPAaBHEHUS PA3TUYHBIX MCTOYHHKOB BBIIEISATH MH(POPMAIUIO, KOTOpas
SBIIIETCS TPOTUBOPEUMBON U MOXKET OBITh HETOCTOBEPHOM;

UCTIOJIb30BATh MPH BBHIMOJHEHUN YYEOHBIX 3a/laHMi HAay4YHO--TIOMYJSPHYIO JIUTEpaTypy (U3UUECKOTO COICpIKaHus,
CIIPaBOYHBIC MATEPHUAIIBI, PECYPCHI ceTu MHTepHeT, BiIaieTs MpruéMaMu KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHuUs
nH(pOpPMaLIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKHE MHUCHhMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HMCTOYHHKOB HMH(OpMAIUH
(bu3MUECKOTO CoAepX aHUs, B TOM YHCIE IMyOJUYHO AeNaTh KpaTKHe COOOIIEHHA O pe3ysbTaTaX MpPOEKTOB WU
y4eOHBIX HMCCIIEIOBAHUNA, MPU ITOM TPAMOTHO HCIIOJIb30BAaTh W3YUYCHHBIM MOHATUHHBIA anmmapar Kypca (U3HKH,
COIIPOBOXIATh BBICTYIIJICHUE MPE3EHTAUEMH;

MIPU BBITIOJIHEHUN yYE€OHBIX MPOEKTOB M HMCCIICJOBAHWHA PACHpPEENsITh O00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABIICHHBIMH 33JJa4aMH, CJICAUTH 33 BHIMOJTHEHUEM IUIaHA IEWCTBUM, aJIEKBATHO OIEHUBATh COOCTBEHHBIN BKJIA]l
B JIESTENILHOCTD PYIIIBI, BEICTPaNBAaTh KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYIKAIOIIUX.
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Ha [ICHHOCTHBIC
OpPHUEHTHUPHI; TOOYKICHNE
COOITIOIaTh IPHHITUITEI
y4eOHON AUCUIUIUIMHBI U
CaMOOpTaHHU3aINY;
JIEMOHCTPAIHS B&KHOCTH
oOyueHus Ha
MPOTSHKCHUH BCEH KI3HA
JUISL yCTIEIITHOM
poheCCHOHATLHOM
JIeSITENIbHOCTH;
(dhopMUpPOBaHVEC HABBIKOB:
TCHEPUPOBAHUS I
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Htoro no pazneny

Paznen 2. [lepponavanbHbie

4

CBE€ACHHUSA 0 CTPOCHHUH BeIIECTBA

odopmIteHUs
COOCTBEHHBIX UJICH,
CaMOCTOSTEIHHOrO
pelIeHns mpooIIeMBl,
3aJ1a4d; YBOKUTEIHLHOTO
OTHOIICHUS K YyKHM
UJesIM; ITyOIMIHOTO
BBICTYTIICHHS,
apryMCHTHUPOBAHUS;
OTCTauBaHUS CBOCH
TOYKH 3pCHHUS

2.1 CrpoeHue BellecTBa

JBmxenue u
2.2 B3aUMO/ICHCTBHE
YaCTHI[ BEIeCTBa

23 ArperatHble

COCTOsAHUA BEIICCTBA

2

bubmuoTteka
OK https://m.edsoo.ru/7f416194

bubnmoreka
OK https://m.edsoo.ru/7f416194

bubnuoteka
OK https://m.edsoo.ru/7f416194

HAaXOXKJICHHE
[IEHHOCTHOTO aCIeKTa
y4e0HOTO 3HAHUS U
HH(POPMAIHH,
obecrnieueHue ero
IIOHUMAaHHUA U
HepeKUBaAHUS
o0y4aronmmMucs;
opranmzanus Gopm
WHIUBUIYaTbHON U
IPYNIOBOH ydeOHOM
JIeSTeTbHOCTH;
WHHUIUUPOBAHUEC
00CY)KICHHS COIHATBHO
3HaYUMOU HH()OPMALIUH,
BBICKa3bIBAHHE CBOETO
MHEHHsI, BBIPAOOTKH
CBOET0 OTHOILIEHUS;
NpUBIICYCHUE BHUMAHUS
K [ICHHOCTHOMY aCIIEKTY

—

_—| OrdopmaTupoBaHo: LLpudT: (r

yMonuaHuio) Times New Roman, 1
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Htoro no pazaeny

Pa3znen 3. /IBu:keHue U B3auMo/ielicTBUE TeJl,

6

W3y4aeMBbIX SIBJICHUM;
YCTaHOBKa Ha aKTUBHOE
y4acTHe B pellIeHUH
MIPAKTHYECKUX 33124
TEXHOJOTUYECKON 1
COIMAIBHON
HaIpaBJICHHOCTH;
noJiepKaHue
MOTHBALlMH,
HaJlaKUBaHHUE
MTO3UTHBHBIX
MEXJINYHOCTHBIX
OTHOILLIEHUH,
YCTaHOBJICHHE
IOOpOKENaTeTHHOM
aTMoc(epsl Ha ypOKe;
IIpUBJICYUEHNE BHUMAHUS
K LIEGHHOCTHOMY aCIeKTY
M3y4aeMbIX SIBJICHUIN

31 Mexanuueckoe 3 bubmuoreka
' JBIKEHHE IIOK https://m.edsoo.ru/7f416194
39 Wuepuus, macca, 8 Bubnmoreka
' MJIOTHOCTh IIOK https://m.edsoo.ru/7f416194
bub
3.3 Cuita. Bunsr cun 12 frofmoreka

LOK https://m.edsoo.ru/7f416194

pasBUTHE:
MO3HABATEIBHOM
AKTUBHOCTH,
CaMOCTOSITEIEHOCTH,
WHHUIUATUBBI,
TBOPYECKUX
CIIOCOOHOCTEN;
¢opMupoBaHHE
TpakJaHCKOH MO3HIINH;
0oO0lIEHNE C IETEMU
(mmamor), Mpu3HAHUE UX
JIOCTOMHCTBA, TOHUMAHHUE

—

—— OTdopmaTupoBaHo: LLpudT: (r

yMonyaHuio) Times New Roman, !
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Y TIPUHATHE UX;
MOOMIPEHHE
y4eOHOM/ConUanbHON
YCIIEIHOCTH U
MPOSIBIICHUI aKTUBHOU
JKU3HCHHOU TO3UIIHY;
WHUITUHPOBAHHE
00CYXICHHSI COITUATBHO
3HAYNMOHN MH(pOpPMALUH,
BBICKA3bIBAaHHE CBOETO
MHEHHUS, BEIPaOOTKU
CBOETO OTHOIICHUS;
MPUBJICYCHUE BHUMAHHUS
K LIEHHOCTHOMY aCIEKTY
M3yYaeMbIX SIBJICHUH;
WHHUIUHUPOBAHUC U
MOJIICPKKA
HCCIIEIOBATENbCKOMN
JIeSITETLHOCTH;
YCTaHOBKA Ha aKTHBHOE
y4dacTue B pClUICHUN
MPaKTHYECKUX 3314
TEXHOJOTUICCKOH U
COLIMAJILHOM
HaIpPaBJICHHOCTH;
BOCIIMTAaHUC YBAXKXCHUSA K
TPYAY ¥ pe3ylbTaTaM
TPYAOBOH ESTETBHOCTH

Hroro no paznery

Paznen 4. /laBiieHue TBEPABIX TeJI, dKUAKOCTEN U ra3os,

4.1

Hasnenue. [lepenaua
JTaBIICHUS TBEPIABIMU

23

3

Bbubmmoreka

HaxoXJIeHUE

LOK https://m.edsoo.ru/7f416194 UTCHHOCTHOTO acCIeKTa

—1

OtdopmaTupoBaHo: LLpudT: (r
yMmonyaHuio) Times New Roman, !
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4.2

4.3

4.4

TCIaMH, JKUAKOCTAMU
" ra3aMu

I[aBJ'IeHI/Ie KHUAKOCTHU

ATtmochepHoe
JlaBJIeHHE

JericTBuE XUIKOCTH
Y ra3a Ha
MOTpyKEHHOE B HUX
TEJO

bubmuoreka
LIOK https://m.edsoo.ru/7f416194

bubmuoreka
IOK https://m.edsoo.ru/7f416194

bubnuoteka
IIOK https://m.edsoo.ru/7f416194

y4e0HOr0 3HaHUS U
nH(pOpMaIIH,
obecrieueHue ero
IIOHUMAaHHUsA U
NepeKUBaHUS
00y4arouMMucs;
opranmzanus Gopm
WHIUBUIYaTbHON 1
TPYIIOBOH ydeOHOM
NeSITEEHOCTH;
UHHUIUUPOBAHUE
00CyKICHHS COHATHHO
3HaYUMON HH()OPMALIUH,
BBICKa3bIBAHUE CBOETO
MHEHUS, BEIpaOOTKA
CBOETr0 OTHOIIIEHUS
MIPUBJICYCHNE BHUMAHUS
K [ICHHOCTHOMY aCIICKTY
U3y4aeMBbIX SIBJIICHUM;
yCTaHOBKA Ha aKTHBHOE
y4dacTue B pClUICHUN
MPaKTHIECKUX 3a/1a9
TEXHOJOTUICCKOH U
COLIMAJILHOM
HaIPaBIICHHOCTH;
MOJICPIKAHUE
MOTHUBAIINH,
HaJlA)KUBaHHE
MTO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOILICHUH,
YCTaHOBJICHUE
JoOpoXxKenaTeTbHOM
aTtMoc(epbl Ha ypoKe;



https://m.edsoo.ru/7f416194
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Uroro no pazneny

Paznen 5. Padora u MoIIHOCTH. JHEPTHS,

51

52

53

Paborta 1 MOIIHOCTE

IIpocTeie MEXaHU3MBI

Mexanndeckas
SHEpTUs

21

3

MPUBJICYCHNE BHUMAHUS
K LIEHHOCTHOMY acCIeKTY
H3Y4aeMBbIX SIBJICHUI

bubmnoreka
LOK https://m.edsoo.ru/7f416194

bubmuoreka
IIOK https://m.edso0o.ru/7f416194

bubnuoreka
IIOK https://m.edsoo.ru/7f416194

pasBuTHE:
MIO03HABATEIbHOM
AKTUBHOCTH,
CaMOCTOSITEIIEHOCTH,
WHHUIUATUBBI,
TBOPYECKUX
CIIOCOOHOCTEN;
¢opMupoBaHUe
CPpaKIAHCKOUW MO3UIINY;
oOuieHue ¢ NeTbMH
(mmasor), Mpu3HaHKUE UX
JIOCTOMHCTBA, TOHUMAHUE
" MPUHATUEC UX;
MOOIIPEHHUE
y4eOHOM/connanbHON
YCIICIIHOCTH U
TIPOSIBIICHUH aKTHBHOU
JKU3HCHHOU TTO3UIIHU;
WHUIIUHUPOBAHUE
00CYKIICHHS COITATTLHO
3HaYUMON HH()OPMAIIUH,
BBICKA3bIBAHHE CBOETO
MHEHUS, BEIPaOOTKA
CBOET0 OTHOIIIEHUS;
MIPUBJICYCHNE BHUMAHUS
K LIEHHOCTHOMY aCIEKTY
M3y4aeMbIX SIBJICHUI;
WHHUIUUPOBAHUE U

=

OtcdopmaTupoBaHo: LLpudT: (r
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MOIePIKKa
HUCCIIEIOBATEIHCKOMN
JIeSITeTbHOCTH
YCTaHOBKa Ha aKTUBHOE
y4acTHe B pEIICHUH
MPaKTHYECKUX 3324
TEXHOJIOTHUECKOU B
COI[MATLHOM
HaIpaBJICHHOCTH;
BOCITUTAHUE YBAKEHUS K
TPYAY U pe3ysibTaTam
TPYIOBOH EATEIHLHOCTH

Hroro no pasgeny 12
[ToBTOpeHue 2
OBIIEE KOJIMYECTBO 68 1

YACOB IIO ITPOTPAMME
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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs COCTABJIEHA Ha OCHOBE MOJOKEHUW U TpeOOBaHUH K
pe3ynbTaTaM OCBOCHHSI Ha 0a30BOM ypOBHE OCHOBHOM 00pa3zoBaTenbHOM mporpamMel, ipenctabieHHbx B PI'OC 00O, a taxxke
¢ yu€Tom deaepanbHoil pabodei mporpaMMbl BoctiuTaHus U KoHneniuu npenoaBanus yaeoHoro npeamera « Dusukay.

Coneprxkanue nmporpaMmsl 1o (U3MKe HAMPaBIEHO HA (POPMUPOBAHKUE €CTECTBEHHO-HAYYHOM TPaMOTHOCTU 00Y4alOIUXCs U
OpraHu3alMI0 U3y4YeHUs] (PU3UKU Ha JEITebHOCTHOW ocHOBEe. B mporpamme no ¢pusuke y4uThIBaIOTCS BO3ZMOXHOCTH Y4eOHOIO
npenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k miaHupyeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM pe3yJibTaTaM 0OydeHus, a
TaK)K€ MEXIPEAMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEr0 00pa3oBaHMUs.

[Iporpamma 1o (u3uke ycTaHABIWBaeT pacmpefeieHrue Y4eOHOro marepuaja Mo TrojgaM oOydeHws (IO Kjaccam),
MpeIaracT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHHSI TEM, OCHOBAHHYIO HA JIOTMKE PA3BUTHUS MPEIMETHOTO COJEPKAHUS U
yu€Te BO3pAaCTHBIX 0COOCHHOCTEN 00yHarOIIXCsl.

[Iporpamma mo ¢usuke pa3paboTaHa C IENbIO OKa3aHHUA METOJUYECKOW MOMOINM YYHUTENII0 B CO3JaHUU paboueii
POrPaMMBbI 110 Y4EOHOMY MIPEIMETY.

®u3ukKa ABISIETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOJIbKY (PU3HMUECKUE 3aKOHBI
JIe’KaT B OCHOBE MPOLIECCOB U SIBJICHUHM, M3y4aeMbIX XMMHUEH, OMOJIOTHel, acTpoHOMUEH U (Pu3nvecKkor reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa, MPEJOCTABISIET Haumbojee sicHble oOpaslibl MPUMEHEHUsS HAyYHOro MeETojia
MO3HAHUS, TO €CTh CIIOCO0a MOTYYSHHsI TOCTOBEPHBIX 3HAHUI O MUpE.

Opna w3 THaBHBIX 3a4ay (u3mdyeckoro oOpa3oBaHHs B CTPYKType o0IIero oOpa3oBaHHs COCTOMT B (OPMHUPOBAHHUU
€CTECTBEHHO-HAYYHOU rpaMOTHOCTH U MHTEPEca K HayKe OO0y4YaroIuxcs.

N3yuenune ¢pu3nku Ha 6a30BOM ypOBHE MPEANOJAraeT OBJIaJCHUE CIECTYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTepU3yoIuMu
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSACHATH SIBJICHMUS;
e OIICHHUBATH U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,
e HHTEPHPETUPOBATH AAHHBIE U UCIIOJIB30BATh HAYUYHbIEC TOKA3aTEIbCTBA JJI MIOJyYEHUS BHIBOJIOB.

enu u3yuenus GpU3MKU HA YPOBHE OCHOBHOTO 00IIer0 00pa3oBaHus ornpezesnenbl B KoHuenmuu npenogaBaHust y4eOHOro
npenMera «@usuka» B o0Opa3oBaTeNbHBIX  oOpraHm3anusx Poccuiickoit  ®exepanuu, peamu3ylONIMX  OCHOBHBIC
oOmeoOpazoBarenbHbIE TPOrpaMMbl, yTBepkAE¢HHOU pemenneM Kosuterun MuHuctepcTBa mnpocBenieHus Poccuiickoi
®deneparuu (mpotokoit oT 3 nexadps 2019 r. Ne [1K-4BH).



ey uzyyenus: pusuMKu:

npuoOpeTeHue uHTepeca W CTpeMJieHHS OOydYaloIIMXCsi K HAy4HOMY M3y4YEHHUIO TPUPOAbI, pa3BUTHE UX
MHTEJJIEKTYaJIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUA O HAay4YHOM METOJE TMO3HaHWS U (OPMUPOBAHHE HCCIIEAOBATEILCKOTO OTHOIICHUS K
OKPY>KaIOIIUM SIBJICHUSM;

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa M3YYEHHUs] OCHOB CTPOCHHS MaTe€pHH U (pyHIAMEHTAIbHBIX
3aKOHOB (DU3HKH;

(dbopMupOBaHNE TPEICTABICHHUM O pOJIK (PU3UKH TSl Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;
pa3BUTHE MPEACTaBICHUN 0 BO3MOXKHBIX chepax Oynyuiei nmpodeccuoHanbHON AEATeNbHOCTH, CBA3aHHOW C (PU3UKOIM,
MOJTrOTOBKA K JAalibHeHIeMy 00y4eHHIO B ’TOM HarpaBJIeHUH.

JlocTikeHre TUX TeJIe TporpaMMBbl 10 (DH3UKe HA YPOBHE OCHOBHOTO OOIETO 00pa3oBaHUs 00ECIEUNBACTCS PEIICHUEM
CIEeAYIONINX 3a/1a4:

npuoOpeTeHNe 3HAHUN O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHUYECKUX, TETUIOBBIX, ANMEKTPUUCCKUX, MATHUTHBIX U
KBAaHTOBBIX SIBJICHUSIX;

npuoOpeTeHNEe YMEHUH OMUCHIBATh U OOBSICHATH GU3NYECKUE SIBICHUS C UCTIONB30BaHNEM TIOJTYYCHHBIX 3HAHU,
OCBOCHHE METOJIOB PEIICHUS MPOCTEHIMX PAaCYETHBIX 3a/1a4 C MCIOJIb30BaHUEM (DU3UYECKUX MOJENICH, TBOPUECKUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUI HAOIIOIaTh IPUPOJIHBIC SBICHUS U BBIMOIHSITH OMBITHI, TA0OPATOPHBIE padOThHI M SKCIIEPUMEHTAILHBIC
MCCIICJIOBAHUS C UCTIOIB30BaHUEM U3MEPHUTEIHHBIX TIPUOOPOB;

OCBOCHHE TMPUEMOB paboThl ¢ MHpOpMarmen (U3MUECKOro COAEpKaHUs, BKIOYas WHOOPMAIUI0O O COBPEMEHHBIX
JTOCTIKEHUSX (DU3UKH, aHATIN3 U KPUTHIECKOE OIICHUBAHUE WH(HOPMAITIH;

3HAKOMCTBO €O chepamu Ipo(hHeCCHOHATLHOM A TEIIBHOCTH, CBI3aHHBIMU C (DU3UKOMN, U COBPEMEHHBIMH TE€XHOJIOTHUSIMH,
OCHOBaHHBIMH Ha JIOCTH)KCHUAX (PU3NUECKON HAYKH.

Ha u3yuenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus OTBOAUTCS B 8 Kitacce — 68 yacos (2

Jaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA

Pa3nen 1. TensioBbie AIBJICHUA.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOPUHU CTPOEHHUs BellecTBa. Macca U pasMepbl aTOMOB M MOJIEKYIL.
OnbITHI, TOATBEPKAAIOUIME OCHOBHBIE MIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.

Monenu TBEPIOro, )KUAKOrO U razoo0pa3zHOro cocrosiHuil BemecTa. Kpucramimdyeckue u amopdusie tena. O0bsCHEHNE
CBOMCTB Ta30B, JKUJIKOCTEH M TBEPIBIX TEJ HAa OCHOBE IIOJIOKEHUN MOJEKYJIAPHO--KMHETUYECKON Teopun. CMadyuBaHUE H
KaNWUISIpHBIE ABJICHUS. TEII0BOE paCIIMPEHHUE U CKATHUE.

Temnepatypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO IBMKEHHs dYacTull. BuHyTpennss sHeprus. CrnocoOsbl
W3MEHEHUs BHYTPEHHEW OSHEpPruu: TeIUionepeaadya U CcoBeplleHue paboTel. Buapl Teromnepenayu: TEMIONPOBOIHOCTD,
KOHBEKIUS, U3IIyYCHHUE.

KonuuecTBo Tennotel. Y aenbHas TEMI0EMKOCTh BellecTBa. TemIo00MeH U TEIUIOBOE PAaBHOBECHUE. Y paBHEHUE TEIJIOBOIO
Oanmanca. IlmaBneHue W OTBeplAEBaHHWE KPUCTAUIMYECKUX BEIIECTB. YJeibHas TemioTa IutaBieHus. I[lapooOpa3zoBanue u
koHaeHcauusa. Mcnapenue. Kumenue. VYaenpHas TemioTa nmapooOpa3oBaHus. 3aBUCHUMOCTh TEMIEpPaTypbl KUIEHHUS OT
aTMOC(EpHOTo JTaBJICHUS.

BiaxxHOCTB BO31yXA.

OHeprus TomMBa. Y AesbHAs TEIUIOTa CTOPAHMS.

[Tpunuuner padotel TemwioBbix asurareneil KIIJ[ temnoBoro asuratens. TeruioBble ABUTATENHM M 3allUTa OKPY’KarOIIEH
cpensl.

3aKOH COXPAHEHMS U NPEBPAILEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

Ha6nronenue 6poyHOBCKOTO ABUKCHHUS.

Ha6nronenue nuddysun.

Habmoienue siBjeHnii cMauiBaHUs U KaWUTSIPHBIX SIBICHUI.

HabGutoieHue TemnoBoro paciiupeHus Ted.

M3MeHeHne naBlIeHus ra3a Py U3MEHEHUN 00bEMA U HAarpeBaHUU UITU OXJIAXKACHUU.
[IpaBuna u3aMepeHus: TeMIepaTyphl.

Buae! Termmonepenayn.

OxJaxkieHue Ipy COBEPLIEHUH PabOTHI.

S A I



9.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3IMUHbBIX BEIIECTB.

11. HaGnronenue KuIeHus.

12. HaGuroieHre mocTosHCTBA TEMITEpaTyphl MPH TIJIaBJICHUH.
13. Moaenu TerIoBLIX ABUTaTEIEH.

Jlabopamopnwie pabomel u onvimol.

I A

7.
8.
9.

OnBITHI IO OOHAPYIKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.

OnbIThI TO BRIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIA caxapa.

OnbIThl IO HAOIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEIL.

Onpenenenve qaBjaeHUsl BO3yXa B 0ajuIOHE MIMPHULIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHUS BO3/lyXa OT €ro 00bE€Ma U HAarpeBaHUS WIIH OXJIaXKICHUSL.

[IpoBepka THUNOTE3bI JIMHEWHOW 3aBUCHMOCTH JUIMHBI CTOJIOWKA KUAKOCTH B TEPMOMETPHYECKOW TpPyOKe OT
TeMIEPaTypHI.

Ha6nronenue n3MeHeHusi BHyTpEHHEW SHEPTrUu Teja B pe3yJibTaTe Terionepeaadyu u padoThl BHEITHUX CHJL.
HccnenoBanue siBjeHUs TEIIOOOMEHA MPY CMEUIMBAHUU XOJIOJAHOW U TOPSYEil BOJIBI.

Omnpenenenre KOJTUIECTBA TETUIOTHI, TOJTYYCHHOTO BOJION MIPH TETNIOOOMEHE C HArPEThIM METAJUTMYECKUM IIHIIAHIPOM.

10. OnpeneneHue yieqbHOU TeMIOEMKOCTH BEILIECTBRA.
11. MccnemoBaHue MPOLIECCA UCTIAPEHUS.

12. OnipeniesieHue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
13. OnpeneneHue yiedbHON TEIUIOTHI TIABICHUS JIb/A.

Paspnen 2. DiekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.
Onextpuzanus Ten. [[Ba poxa snekrpruyeckux 3apsnoB. BzanMopeiicTBue 3apsokeHHbIX Tenl. 3akoH KynoHa (3aBUCHMOCTB

CUJIBI B3aUMOJIEUCTBHUS 3aPSKEHHBIX TEJ OT BEJIMYHUHBI 3apSI0B U PACCTOSHUS MEXKIY TEJIaMu).

Onexrpuueckoe noje. HanpsokéHHocTh anekTpuyeckoro nojs. IIpuHuMn cyneprno3uuuu 3MeKTpUYecKuX Mojieu (Ha
KayeCTBEHHOM YpPOBHE).

Hocurenu anekTpuyeckux 3apsaoB. JlIeMEHTapHbIN anekTpruueckuil 3apsaa. Ctpoenue aroma. ITpoBOJHUKH U TUAIEKTPUKH.

3aKOH COXpaHEHUs IEKTPUUYECKOro 3apsiia.



DJEKTPUYECKUA TOK. YCJIOBUS CYIIECTBOBAHMUS DJIEKTPUUYECKOIO TOKA. VICTOYHMKM TOCTOSHHOTO TOKa. J[lelicTBus
ANEKTPUYECKOr0 TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUYECKHUI TOK B )KHJIKOCTAX U Ta3ax.

Onextpuyeckas uenb. Cuila Toka. JleKTpuueckoe HanpsbkeHrne. CoOnpoTHUBIIEHHE MTPOBOJIHUKA. Y IEJIbHOE CONPOTHUBIICHUE
BellecTBa. 3akoH Oma it yuactka nenu. [locnenoBatenbHoe U napauieIbHOE COEUHEHHE POBOIHUKOB.

PaboTa 1 MOITHOCTH 3EKTPUUECKOTO ToKa. 3akoH Jlxoyns—JleHna. DnexkTpudeckue 1enu U MmoTpeOuTenu eKTPUUECKOn
sHeprud B ObITy. KOpoTKO€e 3aMbIKaHue.

[TocTostHHBIE MarHuThl. B3anMoOJelCTBHE MOCTOSHHBIX MAarHUTOB. MarnutHoe mnojie. MarHuTHoe mosie 3eMJId U €ro
3Ha4YeHHEe U1 ku3HU Ha 3emse. OnblT Opcrena. MarHUTHOE MOJie 3JEKTPUYECKOro Toka. [IpuMeHeHne 31eKTpOMarHuToB B
TeXHUKE. [lelicTBUE MAarHUTHOTO IMOJs HAa IPOBOJAHUK C TOKOM. OJEKTPOIABUraTellb MOCTOSIHHOTO ToKa. Mcmonb3oBaHue
ANEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE.

Omnbitel @apages. SBneHue snekTpomMarHuTHOW wHAYKIUHU. [IpaBuio Jlenna. DnexkrporeHeparop. CrnocoObl MmoydeHus
AIIEKTPUYECKON SHEPTUU. DIEKTPOCTAHLINN HA BO30OHOBIIIEMBIX HCTOUHUKAX SHEPTHUU.

Hemoncmpayuu.

DIIeKTpU3aLus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIN.
Y CTpOMCTBO U JEUCTBUE IIEKTPOCKOIIA.
DnekTpocTaThyecKasi UHAYKIIHS.

3aKOH COXpAaHEHUS AIEKTPUUECKUX 3apsiIOB.
[IpoBOOHUKH U TUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
M cTOYHMKN TOCTOSTHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

10. DIEKTPUUECKUM TOK B )KUIKOCTH.

11. 'a30BbI pa3psia.

12. I3MepeHue Cuibl TOKa aMIEpMETPOM.

13. I3MepeHue IIEKTPUIECKOr0 HAPSIKEHUS BOJIBTMETPOM.
14. PeocTat U Mara3uH CONPOTUBIICHUM.

15. BzaumoaeiicTBrE NOCTOSHHBIX MArHUTOB.
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16
17
18
19
20
21
22
23
24
25

. MogenupoBaHue HEBO3MOXKHOCTH pa3/iesieHUs MOJTIOCOB MarHUTAa.

. MoaenupoBaHre MarHUTHBIX TOJICH MMOCTOSTHHBIX MAarHUTOB.

. OnsIT OpcTena.

. MaruuTHOe 1noJje Toka. JJIeKTPOMarHur.

. JdelicTBe MAarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.

. DNEKTPOABUTATEIb MTOCTOSTHHOTO TOKA.

. UccnenoBanue siBIEHUS SIEKTPOMATrHUTHON WHTYKITHH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIlpaBJIEHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUN €ro BO3HUKHOBEHHS.
. DIIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

IR

8.

9.

10
11
12
13
14
15

OmnbIThl 10 HAOTIOACHUIO STIEKTPU3ALUH T HHIIYKIIMEH U PU CONTPUKOCHOBEHUHU.
HccnenoBanue 1eHCTBUS JIEKTPUUECKOTO OIS HA IPOBOJHUKH U JUDJIEKTPUKH.
C6opka u npoBepKa pabOoThI JIEKTPUUECKOH 1IENH TOCTOSHHOTO TOKA.
M3Mmepenue U peryiupoBaHHe CUJIbl TOKA.
N3mepenne U peryaupoBaHue HANPSKEHNU.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO Y€pe3 PE3UCTOP, OT CONPOTUBIIECHUS PE3UCTOpPA M HAINPSIKEHUS Ha
pe3ucrope.
OnbIThI, TEMOHCTPUPYIOUIME 3aBUCUMOCTb 3JIEKTPUYECKOIO COMNPOTHUBIICHUS IMPOBOJHUKA OT €ro JJIMHBI, IUIOLIAIU
MONIEPEYHOT0 CEYEHUS U MaTeprara.
[IpoBepka mpaBuiIa CI0KEHHS HANPSYKEHUN MPU NIOCIIEA0BATEIBHOM COEAMHEHUH IBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CUIIBI TOKA MPH MMApaLUIEIbHOM COEIMHEHUH PE3UCTOPOB.
. OnpeneneHue padoThl INEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIAEISIEMOM Ha PE3UCTOPE.
. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILLIErO YEPE3 JTAMIIOUKY, OT HAIIPSKEHUS HA HEH.
. Onpenenenne KII1/] HarpeBarens.
. UccnenoBanne MarHuTHOTO B3aMMOJIEHCTBUS TIOCTOSIHHBIX MarHUTOB.
. I3yueHne MarHuTHOIO MoJisi HOCTOSTHHBIX MarHUTOB MPU UX OOBEANHEHNUU U Pa3/I€ICHUM.



16. MccnenoBaHue NEMCTBUSA MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITEL, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aUMOJEWCTBHUS KATYIIKM C TOKOM W MarHuTa OT CHJIBI TOKa M
HaIIPaBJICHUS TOKA B KaTyLIKE.

18. I3yueHune neiCTBHS MAarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpynpoBaHue 1 U3y4eHue padoThl ANEKTPOABUTATENS.

20. U3mepenue KII/1 amekTpoaBUraTenbHOM YCTAHOBKH.

21. OnbITHI 0 UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON MHAYKIMU: UCCIIEI0BAHNE U3MEHEHUI 3HAUYEHUS U HAIPABJICHUS
MHIYKIIMOHHOTO TOKA.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

HBy‘ICHI/IC (I)I/I?)I/IKI/I Ha YPOBHEC OCHOBHOIO 061uer0 O6paSOBaHI/IH HammpaBJICHO Ha JOCTHMIKCHUC JIMYHOCTHBIX,
MCTAlIPpECAMETHBIX U IPEAMETHBIX O6pa?>OBaTeJIBHBIX PE3YJIbTATOB.

B pesynbrare m3ydeHus (pU3MKM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHus y oOydaromerocs OyayT cOpMHpOBaHBI

CJIEIYIOLIME JIMYHOCTHBIE PE3YJIbTaThl B YACTH:

e 1) maTpMoTH4YECKOro BOCIIMTAHUA:

e — IIPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (hPU3HUECKON HAYKH;

e — IICHHOCTHOE OTHOUIEHHE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

e 2) rpakIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e — TOTOBHOCTh K aKTHUBHOMY Yy4YaCTHIO B OOCYXICHHHM OOILIECTBEHHO 3HAUMMbBIX U 3THYECKUX MPOOJIEM, CBSI3aHHBIX C
IPAKTUUYECKUM MIPUMEHEHHEM JOCTHKEHUHN (PU3UKU;

e — OCO3HaHUE BaXHOCTU MOPAJIbHO--3TUYECKUX IPUHILIUIIOB B AESATEILHOCTH YUEHOTO;

e 3) 3CTETHYECKOr0 BOCIIMTAHMS

e — BOCHPUATHUE DSCTETUYECKUX KAyecTB (PU3NYECKOM HayKu: €€ TapMOHHYHOIO MOCTPOCHHUS, CTPOTOCTH, TOYHOCTH,
JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:



— OCO3HaHWE IIEHHOCTH (PU3NYECKOW HAyKHM KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHIA,
BAKHEMIIEN COCTABIAIOIIEH KYJIbTYPBHI;

— pa3BUTHE HAy4YHOH JIFOO03HATEIBHOCTH, MHTEPECA K UCCIEeI0BATEIbCKON ACSITEIbHOCTH;

5) popmMupoBaHus KyJbTYPbl 310POBbSI H SMOLMOHAJIBLHOI0 0JIArONOJTYYHUsI:

— OCO3HaHME IIEHHOCTH O€30MacHOro o0pasza JKU3HM B COBPEMEHHOM TEXHOJIOIMYECKOM MHpPE, BaXKHOCTH IpaBHII
0€3011acHOro IMOBEJAEHUS HAa TPAHCIOPTE, Ha J0pOrax, C JJIEKTPUYECKUM U TEIUIOBBIM OOOPYAOBAHHMEM B JOMAIIHHUX
YCIIOBUSIX;

— c(OpMHUPOBAHHOCTH HaBbIKA PEQIICKCHH, TPU3HAHUE CBOETO MIPpaBa Ha OMMOKY U TaKOT'O K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:

— AKTMBHOE Yy4YacTHe B PEUICHHM MPAKTUYECKUX 337ad (B paMKax ceMbd, 00pa3oBaTeNbHOM OpraHu3aluy, ropoja, Kpas)
TEXHOJIOTMYECKON M COLMAIIbHOM HANPABIEHHOCTH, TPEOYIOUINX B TOM YUCIIE U (PU3NYECKUX 3HAHUI;

— MHTEpEC K IPAKTUUECKOMY U3YUEHHIO IPOECCHil, CBA3aHHBIX C (PU3UKOIL;

7) 3K0J10IrM4eCKOr0 BOCIIUTAHUS:

— OpHEHTalUs Ha MpUMEHEeHHE (U3NYECKUX 3HAHWM AJI1 pelIeHHs 3a/1ad B 00JacTH OKpPY)KAroIIeW Cpebl, TUIaHWPOBAHUSA
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IMOCJIEICTBUMN ISl OKPYKAIOIIECH Cpeibl;

— OCO3HaHUe II100aNbHOI0 XapaKTepa 3KOJOTMUYECKUX Ipo0ieM U MyTel UX peleHUs;

8) aganTanuu K U3MEHSIOIUMCH YCJI0BUSM COUMAJIBLHON U NPUPOIHOM Cpebl:

— OTPEOHOCTH BO B3aMMOJIEHCTBUY NP BBINOJIHEHNN UCCIIEJOBAHUN U IPOEKTOB (PU3UUYECKOM HANIPaBICHHOCTH, OTKPBITOCTD
OTIBITY U 3HAHUSM JPYTUX;

— TIOBBIIIIEHHE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO ACSITENbHOCTD;

— NMOTPeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHWUN, B TOM 4Hcie (HOPMYIMpPOBATh UAEH, HMOHATUSA, TUIOTE3bl O (PUINUECKUX
00BEKTaX U SIBJIICHUSX,

— OCO3HaHUe Ae(PUINTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTU (DU3HKHY;

— TUTAaHUPOBAHUE CBOETO PA3BUTHSI B MPUOOPETEHUU HOBBIX (PU3NYECKUX 3HAHUIA

— CTPEMJICHUE aHAJIM3UPOBATh U BBISBIISITh B3aUMOCBSI3U NPUPOBI, OOLIECTBA U IKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM
(u3nyeCKUX 3HAHUI;

— OLIEHKA CBOMX JICHCTBUI C YUETOM BIHUSHUS HA OKPY>KAIOIIYIO CPEy, BOZMOKHBIX INI0OATBHBIX OCIEACTBUA.



METAIIPEJMETHBIE PE3YJ/IbTATDBI

B pesynbraTe ocBOeHUs MporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOLIEro oOpazoBaHusi y oOydarouierocs OyayT
chOpMUPOBaHb MeTampeAMeTHbIe pe3yJbTaThl, BKJIIOYAIONIME II03HABaTelIbHbIE YyHHUBEpCaJbHbIE Y4eOHBbIE JAEHCTBUA,
KOMMYHHKATHUBHbIE YHUBEpPCaJIbHbIC yUeOHbIE NEUCTBUSA, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIC ACHCTBUA.

Ilo3naBaTesbHBbIC YHUBEPCAIbHBIEC YUeOHbIE el CTBUA

Bba3oBble Jjornueckue 1eicTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MMPU3HAKH 0OBEKTOB (SIBJICHH);

yCTaHABIIUBATh CYIICCTBEHHBIN MPU3HAK KIAaCCH(PUKAIINN, OCHOBAHUS JIsl 0000IIECHNS U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH W MPOTHBOPEUHsS B pacCMaTpUBaeMbIX (aKkTax, JAHHBIX M HAOIONCHUAX, OTHOCSIINXCSA K
(UBUYECKUM SIBIICHUSM;

BBISIBIIATh TPUYWHHO--CIICJICTBEHHBIE CBS3U TMPU W3YYEHUW (DU3NYECKUX SBJICHWA M TIPOIECCOB, JENaTh BHIBOABI C
HCIIOJIb30BaHNEM JETYKTUBHBIX M MHIYKTUBHBIX YMO3AKIIOUCHUN, BBIABUTATh TUMOTE3bl O B3aMMOCBS3IX (PU3NIECKUX
BEJIMYUH;

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pemieHus y4deOHOW (U3MYEeCKOW 3amadn (CpaBHEHHE HECKOJBKHX BapHUaHTOB
perieHus, BEIOOp HanOoJIee MOAXOISIIETO C YIETOM CaMOCTOSTENHHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBblie ucciienoBarenLcKue JeiCTBUSA.

HCIIOJIB30BAThb BOIIPOCHI KAK I/ICCJIC,Z[OBaTCJILCKI/Iﬁ HHCTPYMCHT IIO3HAHUAA;

IMPOBOAUTE 11O CaAMOCTOATCIBHO COCTABJICHHOMY ILIIAHY OIIBIT, HECJIOKHBIN (1)I/ISI/I‘I€CKI/II>’I OKCIICPUMCHT, HEeOOJIBIIIOE
HCCICOAOBAHUC (1)H3H‘-I€CKOF0 SIBJICHUA,

OLCHMBATH HAa IPUMCHUMOCTb U 1OCTOBCPHOCTDb I/IHq)OpMaLII/IIO, IMOJIYYCHHYIO B X0 UCCIICAOBAHNA NJIN SKCIICPUMCHTA,
CaMOCTOATCIBHO q)OpMy.TII/IpOBaTL O606HICHI/IH N BLBIBOAbLI II0 PE3yJibTaTaM HpOBe,ZIéHHOFO Ha6J'IIOI[CHI/I}I, OIIbITA,
HCCIICAOBaHUA,

ITPOTHO3HUPOBATH BOSMOKHOC ,Z[ﬂJ'IBHCﬁH.ICC Pa3BUTHC (I)I/IBI/I‘ICCKI/IX IMPOLECCOB, a4 TAKIKC BBIABHUI'ATb IPCAIIOJIOXKCHUA 00 ux
Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ unpopmanmeii:



NPUMEHATH Pa3jMYHbIE METO/bI, HHCTPYMEHTHI M 3alpOChl MIPH MOUCKE U 0TOOpe WH(MOPMALMK WM aHHBIX C YYETOM
MIPEIIOKEHHOM YIeOHOH (hM3UYECKON 3a1a4u;

aHAM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH MH(POPMAIIUIO PA3TMYHBIX BUJIOB U (HOPM MPEICTABICHUS;
CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (DOPMY TpeCTaBICHUs WHPOPMAIIMK ¥ WLUTIOCTPUPOBATH PEIIacMbIe 3aaqn
HECJIO)KHBIMHU CXEMaMHU, TarpaMMaMi, HTHOU TpaduKoi U X KOMOMHAIISMU.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eHCTBHSA:

B XoJle¢ OOCYXIeHHUS y4yeOHOro Marepuala, pe3yibTaToB Ja0OpaTOpHBIX pabOT M MPOEKTOB 3aJaBaTh BOIMPOCHI IO
CYHIECTBY O0OCYX/JaeMOil TeMbl U BbICKa3bIBaTh HJAEH, HAICJICHHbIE Ha pEIIeHHWEe 3aJaud U MOJAJIEpP:KaHue
0J1aro’KeaaTeIbHOCTH OOIICHMS,

COMOCTAaBIISATb CBOU CYXKJICHHSI C CYXICHHMSIMHU JAPYTUX YYAaCTHUKOB JAMANIOTa, OOHAPYKHUBATh PA3IUUYUE U CXOJICTBO
MMO3UIINH;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJUYHO MPEACTABIATH PE3YIbTAThl BHIMOIHEHHOTO (PU3MUECKOr0 OMbITa (3KCIEPUMEHTA, UCCIIE0BAHMS, IPOEKTA);
NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M HWHIWBHUAYyaJIbHOW paOOThl MpPH PEHIEHHMH KOHKPETHON
(buzryeckoi MpoOIeMBblI;

NPUHUMATH 11 COBMECTHOM NEATEIbHOCTH, OPraHU30BBIBATH ACHCTBHS MO €€ JOCTHKEHHIO: PaCHpelessiTh POJIH,
00Cy>KIaTh MPOIIECCHI M PE3YJIbTAaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;

BBITIOJIHATH CBOIO YacTh padOThI, JOCTUTrasi KAY€CTBEHHOI'O pe3ysbTaTa MO CBOEMY HaIPaBJICHUIO U KOOPAUHUPYS CBOU
JEUCTBUA C JPYTUMU YJIEHAMU KOMAaH/IbI;

OLICHHMBAaTh KaueCTBO CBOETO BKJIaga B OOLIMII MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIBHO C(HOpMyIHpOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIE y4eOHbIe 1eiCTBUS

Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U yU€OHBIX CUTYAITUSIX, TPEOYIOMHUX I perieHus] GU3NIeCKuX 3HAaHUM;
OPUEHTHUPOBATLCA B PA3IMUYHBIX MOAXOJAX MPUHSITHUS pEHIeHUN (MHIUMBUIyalIbHOE, MPUHATHE PEIICHHUs B TPYIIE,
MPUHSATHE PELICHUM TPYyMIo);



CaMOCTOSITEJIFHO COCTAaBJIATH aJlTOPUTM pelieHus: (pu3nuecKoil 3aa4u WK IUIaHA UCCIICOBAHUS ¢ YIETOM UMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH MIPEAJiaraeéMble BapUaHThl PEIICHUH;
7enaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTpOJ'II), AMOIMOHAJIbHBINA HHTEJJIEKT:

NaBaTh aJICKBATHYIO OLEHKY CUTYalluu U IIPeJIararh IUIaH €€ U3MEHECHUS;

OOBSCHATh MPUYHHBI JOCTHXKEHUSA (HEHOCTHXKEHHUS) pPe3ylbTaTOB MACSITENbHOCTH, AAaBaTh OLEHKY NPUOOPETEHHOMY
OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM UMCIIE B XOJ BBIMOJIHEHUS (PU3UUECKOTO MCCIIEIOBAHUS HIIM IIPOEKTa) Ha
OCHOBE HOBBIX 00CTOSITENIBCTB, N3MEHUBILUXCS CUTyallMi, yCTAaHOBJIEHHBIX OIMOOK, BO3HUKIINX TPYAHOCTEM;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

CTaBUTh ce0s Ha MECTO IPYroro 4YejoBeKa B XOJ€ CHOpa WM JWCKYCCHU HAa HAy4YHYI0 TE€My, IMOHUMaTb MOTHBBI,
HaMEpPEHUS U JIOTUKY IPYyroro;

[pU3HaBaTh CBOE MPaBO Ha OMIMOKY MpHU pelIeHUH (GU3NYECKUX 3a/ad WIM B YTBEPHKICHUSAX HAa HAYUHBIE TEMbI U TAKOE
e IIpaBo APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuyenusi B 8 kiacce npeamMeTHbIe pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTDH Y
oOy4Jaronmxcsi yMEeHUM:

UCIIOJIb30BAaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBH)KEHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSHUS
BEIIECTBA, KPUCTAIMYECKHE U aMop(HbIEe Teja, HACBHIIEHHBIH W HEHACHIIICHHBIN Map, BIAXHOCTh BO3/yXa,
TeMIIEpaTypa, BHYTPEHHSISI DHEPTHS, TEMJIOBOW JIBUTAaTENb, JIEMEHTAPHBIA dJIEKTPUUECKUN 3apsij, dJIEKTPUUECKOE T0JIE,
IPOBOJHUKH U IUAJIEKTPUKHU, TIOCTOSHHBIN AIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

paznuyaTh SBJICHHs (TEIUIOBOE pACUIMPEHHE M CXaTHe, TeIUlolepeaaya, TEIUIOBOE pPaBHOBECHUE, CMAadMBaHME,
KaNWUISIPHBIE  SIBJICHUS, WCHapeHue, KOHJICHCAlus, IUIaBJIEHHe, KpucTaun3auus (OTBEpAECBAHUE), KHUIIEHUE,
Terionepeaaya (TemIONpOBOJHOCTb, KOHBEKIHS, U3ITyUYEHHE), FIEKTPU3aLUs Tell, B3aUMOACHCTBUE 3apsAI0B, AEHCTBUSA
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE MAarHUTOB, JICMCTBUE MATHUTHOI'O TOJIS HA MMPOBOJAHUK C
TOKOM, OJJICKTPOMArHUTHas MHAYKIMS) 1O OINHUCAHUIO HUX XapaKTEepHbIX CBOWNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;



pacrno3HaBaTh IPOSBICHUE N3YYEHHBIX (PU3UUYECKUX SIBJICHUI B OKPY)KAIOIIEM MHUPE, B TOM YHCIE (PU3NUECKUE SBICHUS
B IIPUPOJE: NOBEPXHOCTHOE HATSHKEHUE WM KANWUIAPHBIC SIBJICHUS B NPUPOJE, KPUCTAUIBI B IPUPOJAE, U3JIyUEHUE
Comnnua, 3aMep3aHue BOJIOEMOB, MOPCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa, JIEKTPUUECKHE SIBICHUS B
aTMoc(epe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE 110JI€ 3€MJIM, IPEi( MOJIIOCOB, POJIb MATHUTHOIO MO JJIs
KU3HU Ha 3eMiie, OJIIPHOE CUSTHUE, TIPU 3TOM IEPEBOANTD MTPAKTUUECKYIO 3a/1auy B yUeOHYIO, BBIJENIATH CYILIECTBEHHBIE
CBOMCTBA (TIpU3HAKH) (PU3NUECKUX SBICHUN;

OMHUCHIBATh M3y4YEHHBbIE CBOMCTBA Tel W (UINYECKUE SBICHUS, UCIONb3Ys (PU3NYECKUE BEIWYMHBI (TeMIlepaTypa,
BHYTPEHHSISI JHEPIUsl, KOJMYECTBO TEIUIOTHI, YZAEIbHAs TEILNIOEMKOCTh BELIECTBA, YACHbHAs TEIUIOTA IUIABJICHUS,
yleibHas TeIioTa napooOpa3oBaHMs, YZAENbHAs TEIUIOTa CTrOPaHUs TOIUIMBA, KOI()@PUIMEHT IOJE3HOTO AEHCTBUSA
TEIJIOBOM MAIlMHBI, OTHOCHUTENbHAs BIAXHOCTh BO31yXa, HJIEKTPUYECKUN 3apsij, cuila TOKA, JIJIEKTPHYECKOE
HaNpsDKEHUE, CONPOTUBIICHUE MTPOBOJAHMKA, YIETbHOE COMPOTHUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCThH 3JIEKTPUUECKOTO
TOKa), IPU OMUCAHUH MPABHIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3YEMBIX BEJIMYMH, 0003HAUEHHUS U €IUHULIBI
(bU3MYECKUX BEIMYUH, HaXOAUTh (DOPMYJIbI, CBA3BIBAIOLIUE JTAHHYIO (M3MYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHUS U IPOLECCHI, UCIONb3Ysd OCHOBHBIE IOJIOKEHHUS MOJIEKYIISIPHO-
-KUHETUYECKOM TEOpUH CTPOEHMS BEIIECTBA, MPUHUMII CYNEPIO3UIMM MOJeld (HAa KAa4eCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsjaa, 3akoH Oma Ui ydacTka nenw, 3akoH /[xoyns—JIeHna, 3aKOH COXpaHEHHs 3HEPTrHH, NpU 3TOM
JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alIMCBIBATH €0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE MPOLIECCHl M CBOMCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE CUTYalMH MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BhIABIATD MPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 1—2 JOrM4ecKHX IIaroB ¢ onopoi Ha 1-2
M3YYECHHBIX CBOMCTBA PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEIH;

pelath pacy€THbIC 3a/1a4u B 2—3 AEWCTBUSA, UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIONINE (PU3MUECKHUE BEIUYUHBI: HA
OCHOBE aHaJIM3a yCJIOBMS 3aJla4d 3alMCBIBATH KPATKOE YCIOBME, BBISBIIATH HEJOCTATOK JAHHBIX I PELICHUS 3a7adH,
BbIOMpaTh 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIE Ul €€ pEelIeHMs, MPOBOANUTH pacué€Tbl M CPaBHMUBATh MOJYYEHHOE
3HaYeHUe (PU3NUECKON BEJIMUNHBI C U3BECTHBIMH TaHHBIMU;

pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pEIIUTh MPU MOMOIIM (PU3MYECKUX METOAOB, HCIOJb3Yysl OMUCAHHUE
UCCIIENOBAHMS, BBIICIATh IPOBEPSEMOE  IPEAIOJIOKECHUE, OLEHUBATH IPaBUIBHOCTh IOPSAKA IPOBEICHUSA
UCCIICI0BAHMSI, 1€JIaTh BBIBOJIBI;



HIPOBOJUTH OIBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (U3NYECKUX CBOMCTB Ten (KAaMWUISPHbIE SBJICHUS,
3aBHCHUMOCTh JIaBJICHUS BO3AyXa OT €ro o0b&Ma, TeMrepaTrypbl, CKOPOCTH IPOIECCa OCTHIBAHUS W HArpeBaHUs TPU
U3IY4YCHUU OT I[BETa H3Iydaromiel (TOriomaromnieil) MmoBEPXHOCTH, CKOPOCTh HCHAPEHUs BOJBI OT TEMIIEpPaTypPbhl
KUIKOCTHM M IUIOIAAX €€ TOBEPXHOCTH, JJIEKTPU3alMs Tel M B3aUMOJCHCTBHE DJIEKTPUUYECKUX 3apsoB,
B3aMMOJICHCTBHE ITOCTOSIHHBIX MAarHMUTOB, BHU3yalU3allMsl MAarHUTHBIX TIOJed MOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO IOJISl Ha MPOBOJIHUK C TOKOM, CBOWCTBA 3JICKTPOMArHUTa, CBOMCTBA JIEKTPOJABUIATEIS TIOCTOSIHHOTO TOKA):
dbopMyIHpOBaTh MPOBEPSEMBIE MPEINOIOKEHHS, COOUPATh YCTAHOBKY U3 MPEMJIOKEHHOTO 000pYIOBaHHMS, OMUCHIBATH
XOJ1 OTIbITa U (POPMYITHPOBATH BHIBO/IBI;

BBITIOJIHATh TIPSMBbIE W3MEPEHUS TEeMIIepaTypbl, OTHOCHTEIbHON BIIQXXHOCTH BO3[yXa, CHJIBI TOKA, HANpPSDKEHUS C
MCIIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUYECKUX BEJIMYMH, CPAaBHHUBATH PE3YJbTaThl HU3MEPEHHUH C
y4€TOM 33JaHHOMN a0COJIIOTHOM MOrPEUTHOCTH;

MPOBOJIUTH HWCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMYUHBI OT APYrod C MCIOIB30BAHUEM MPSIMBIX
U3MEpeHui (3aBUCUMOCThH COIMPOTHUBIICHHUS MPOBOJHUKA OT €r0 JUIMHBI, IUIOLAN MOMEPEUYHOr0 CEUEHHsI U yJEIbHOTO
COIIPOTHUBIICHUS BEILECTBA IMPOBOJHUKA, CHUJIBI TOKA, HIYLIETO uYepe3 MPOBOJHHUK, OT HANpsHKEHUS Ha MPOBOJHUKE,
HCCIIEIOBAaHUE TIOCJIEOBATEIBHOTO W MAapajUIeIbHOTO COCIMHEHHH MPOBOJHHUKOB): IUIAHUPOBATh HCCIIEIOBaHHUE,
COOMpaTh YCTAHOBKY W BBITIOJNHATH U3MEPEHUS, CIEAYS MPEUI0KEHHOMY TUIaHy, (PUKCHPOBATH PE3yJbTaThl MOTYyYSHHOM
3aBHCUMOCTH B BHJIE TaOJIUI ¥ TPpa(UKOB, IEIaTh BBIBOJBI 110 PE3yIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE HU3MEpEHUs (PU3MUECKUX BEJWYMH (yIelbHas TEMJIOEMKOCTh BEIIECTBA, COMPOTHBICHUE
NPOBOJHMKA, paboTa M MOIIHOCTH 3JIEKTPUYECKOrO TOKA): IJIAHUPOBATh M3MEPEHUs, COOMpaTh IKCIEPHUMEHTAIbHYIO
YCTaHOBKY, CIIEAYs PEIJIOKEHHON MHCTPYKIIUH, U BEIYUCIIATH 3HAUCHUE BEITNYNHBL;

cOOJIOAATh MpaBUIa TEXHUKH 0€30MacHOCTH IpU padoTe ¢ 1a00paTOpHBIM 000PYIOBAHHEM;

XapaKTepU30BaTh MPHUHIIUIIBI JCHCTBUS M3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOH HA MX onucaHus (B
TOM YHCJIE: CUCTEMa OTOIUICHUS IOMOB, TUTPOMETP, MMapoBas TypOHHA, aMIIEpPMETP, BOIBTMETP, CUETUUK AIIEKTPHUECKON
DHEPIUH, JJIEKTPOOCBETUTENbHBIE TMPUOOPHI, HArpeBaTelbHbIE AIEKTPONPUOOPHl  (IPUMEpBI), IJIEKTPUUYECKUE
PEIOXPAaHUTEIH, IIEKTPOMATrHUT, SJICKTPOJABUTATEh TOCTOSIHHOTO TOKA), UCTIONB3Ys 3HAHHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUN ¥ HEOOXO0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUUYECKUE YCTPOHCTBA M M3MEPUTENIbHBIC NMPHOOPHI MO CXEMaM U CXEMAaTUYHBIM PUCYHKaM
(’KUAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEb BHYTPEHHETO CrOpaHus, 3JIE€KTPOCKOI, PEOCTaT),



COCTaBJIATh CXEMBbI JIEKTPUYECKUX IIETIEH C MOCIe0BATEeIbHBIM U MapaJUIeIbHBIM COCIMHEHUEM DJIEMEHTOB, pa3inyasi
YCJIOBHBIE 0003HAYCHUS SJIEMEHTOB AJICKTPUUECKHX TETICH;

MPUBOANTHh TIPUMEPHI (HAXOAUTh MHPOPMAIUIO O MPHUMEPAX) MPAKTUYECKOTO HMCIOIb30BaHMs (HU3UUYECKUX 3HAHUA B
MTOBCETHEBHOM JKM3HU ISl 00ecrieueHus] 0€30MacHOCTH MPHU OOPAIICHUH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMU,
COXPAHEHHUS 3JI0POBbS U COOIOICHUS] HOPM SKOJIOTHYECKOTO MOBEJCHUS B OKPY KaIOIIEH Cpejie;

OCYIIECTBJIATH MOUCK WHPOpManuu (PU3NIecKoro coaepkanus B MlHTepHETE, HA OCHOBE MMEIOIIMXCSA 3HAHUN U MyTEM
CpaBHEHUS JIOMOJIHUTEIHHBIX MCTOYHUKOB BBIIEIATH MH(GOPMAIHMIO, KOTOPAsl SBISACTCS MPOTUBOPEUYMBOU HIIM MOKET
OBITH HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJHEHUM YYEOHBIX 3aJaHUN HAy4YHO--TIOMYJSIPHYIO JIMTEPATypy (PU3HUYECKOrO COJep KaHUs,
CIIpaBOYHBIE MaTepualibl, pecypchl cet MHTepHeT, BiajeTh NMpUEMAMU KOHCHEKTHPOBAHUS TEKCTa, MPeoOpa3OBaHUS
uH(pOpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC TNMHCHMEHHBIE W KpPAaTKHUE YCTHBIE COOOIIeHUs, 0000mas uHPOpMAIUI0 W3 HECKOJIBKHUX
HMCTOYHUKOB (DU3NYECKOTO COJEpKaHUs, B TOM 4YHCIE MMyOJIMYHO TIPEACTABIATh pPe3yJbTaThl IPOCKTHOW WIIU
UCCIIEIOBATEILCKON JEATEIbBHOCTH, MPU STOM TPAMOTHO MCIOJIb30BaTh W3YyUYCHHBIM MOHATUMHBIM ammapar Kypca
(hbU3UKH, COMPOBOXKIATH BBHICTYIJICHHE MPE3CHTAIIUCH;

TP BBHITTOJTHEHUH YY€OHBIX MTPOCKTOB U MCCIIENOBAHUN (DU3MYECKUX MPOIIECCOB PACTIPENLIISTh 00S3aHHOCTH B TPYIIIE B
COOTBETCTBUHM C TIIOCTaBJICHHBIMHU 3aJa4aMH, CJIEIUTh 3a BBHINIOJIHCHHWEM IUIaHA JCHCTBUH M KOPPEKTHPOBATH €ro,
aJIeKBATHO OIEHUBATh COOCTBEHHBIN BKJIAJ B JICATECIIBHOCTh I'PYIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3alMOJICHCTBUE,
IPOSIBIISIE TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

KoanuecTBO 4acoB

I[eﬂTeJILHOCTb yuuTtegad €

Ne HaumenoBanue pa3jaeiioB JuieKTpOHHbIE (UG pPOBbIE) .
Konrtpoabnbie IIpakTnyeckn yueToM paboueii nporpamMmel
/| ¥ TeM NpPorpamMmbl o0pa3oBaTe/ibHBIE PeCypChl
porp Beero padoThbl e padoThl P PeCyP BOCIIMTAHUHA
Paznen 1. TenoBble siBJaeHUs
Pa3BuTue nosnasarenbHOM
11 CrtpoeHue u cBOiCTBa 3 1 bubmmoreka [JOK AKTUBHOCTH,
' BEIIECTBA https://m.edsoo.ru/7f4181ce  moamep’kaHHE MOTHUBAIUH,
YCTaHOBJICHHE
I00pOsKeNnaTeIbHOM aTMOC(hephI
Ha YpOKEe;
12 TenoBsie porecchl 26 2 4 ﬁg6§'17/?:ee1:jas(l)loor§/7 fa181ce YCTaHOBKA Ha aKTUBHOE y4aCTHE
pS.//m. : B PCIICHUH NMPAKTUYECKUX 3a/1a4
TEXHOJIOTHY. HAMPaBIEHHOCTH
HWroro no pazneny 29
Pa3znen 2. JaexkTpuyeckue i MAarHUTHBIE SIBJIEHUS
1 | e | mocraliok | S s
' P , https://m.edsoo.ru/7f4181ce Y 4 ’
B3aNMO/ICIICTBUE apryMeHTHPOBAHUS,
29 [TocTostHHBIM 20 1 5 bubanorexa [HOK n0OYKIACHHE K TIpaKTIHICCKOMY
' ANEKTPUUYECKUIN TOK https://m.edsoo.ru/7f4181ce M3YUCHHIO mpodeccnii
Bu6morexa [TOK Pa3BUTHE CAMOCTOATEIBbHOCTH;
2.3 MarsuTHbIC SIBJICHUS 5 1 https://m.edsoo.ru/7f4181ce OpraHu3aIus (bOPM }
WHJIMBUIYaJIbHOU U TPYIIIOBON
24 DJIeKTpOMarHuTHas 6 2 bu6mmoreka [IOK y4eGHOM JeSTeNbHOCTH
WHTYKIIAS https://m.edsoo.ru/7f4181ce
HWroro no pazneny 38
PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB 68 6 10

I10 ITPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

MununctepcTBo npocseuieHus Poccuiickon @enepanuu
MunucrepcTBo 00pazoBanus CTaBpOIOILCKOTO Kpas
KomureT oOpazoBanus aniMuHucTpanuu ropoja CtaBponoJis
MynununaipHOe aBTOHOMHOE 00111e00pa3zoBatesibHOe yupexkaeHue rumuasust Ne 24 ropoja CtaBpomnoJis

MMEHM T'eHepal-nenTeHanTa roctnuuy M. fnposa

PACCMOTPEHO COT'JIACOBAHO YTBEPXIEHO

Ha 3aCeIaHuU METOAUYECKOTO 3aMeCTUTENb JupeKTopa 1o Y BP [IPUKA30M JUPEKTOpa
OOBEIMHEHUS yUUTENen ot 30.08.2024 r. Ne 133-O/1
€CTECTBEHHOHAYYHBIX IIPEAMETOB H.II. I'epmanoBa

1poTokoJ oT 29.08.2024 r. Ne 1

PABOYAS ITPOI'PAMMA
(1D 398004)

yueOHoro npeamera «®@usuka. bazoBblid ypoBeHb»
TSt 00y4aromuxcs 9 kinaccon

Cpok 0CBOEHMS ITporpamMmsbl 1 o

CocraButens. Cunmna E.B.
yuuTenb GU3uKU

2024



HHOACHUTEJBHASA 3AIINCKA

[IporpamMma no gu3suke Ha ypoBHE OCHOBHOI'O OOLIEr0 00pa30BaHUsI COCTABJIEHA Ha OCHOBE IMOJIOXKEHUN U TpeOOBaHUM
K pe3yJbTaTaM OCBOCHMs Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeNbHOM mporpaMMmel, mpencraBieHHbx B @I'OC 000, a
Takke C yd4€ToM (QeaepanbHON paboueil mporpammbl BocnuTanus W KoHnenuuu mnpenogaBaHus y4eOHOTO MpeaMeTa
«Duznkar.

CopepxaHnue mporpaMmbl Mo (U3MKE HAMpaBIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAY4YHOH T'PaMOTHOCTH
oOy4aromuxcsi ¥ OpraHu3aluio U3ydeHuss (U3MKU Ha JEesTeNIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXXKHOCTH ydeOHoro mpeamera B peamuzanuu TpeOoBanuiit. ®I'OC OOO Kk mIaHUPYyeMbIM JIMYHOCTHBIM U
MeTanpeIMETHBIM pe3yjIbTaTaM OOYyUEHHUs, a TAaK)Ke MEXKIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYUHbIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTI'O OOIIEro 00pa3oBaHus.

[IporpamMMa 1o (u3uKe yCTaHABIMBAET paclpeiesieHue y4yeOHOro Mmarepuana mo rojgam oOyueHus (1Mo Kiaccam),
peIaracT NPUMEPHYIO MOCIEI0BAaTENBHOCTh U3YUEHHUS] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COAEPIKAHUS
1 y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaroNIuXCsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LEIbI0 OKa3aHHUA METOJWYECKOM MOMOIIM YUYUTENI0 B CO3/JaHUU pabouein
IPOrpaMMBI 110 Y4EOHOMY ITPEIMETY.

®duszuka SABISETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IMPEIMETOB, MOCKOJIbKY (U3NYECKUE
3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHUI, U3yYaeMbIX XUMHEH, OUOIOrHe, acTpoHOMUEHN U (pusmdeckoi reorpadueit,
BHOCHUT BKJIaJ] B €CTECTBEHHO-HAYUYHYIO KapTHHY MHpa, IPEJOCTaBIseT Haubojee siCHble 00pa3ibl MPUMEHEHUS! Hay4HOTO
MeTO/1a IO3HAHMSI, TO €CTh CII0C00a MOJIyUYeHHUsI JOCTOBEPHBIX 3HAHUN O MHUPE.

OxHa W3 rIaBHBIX 3a7a4 (PU3UUECKOro 0Opa3oBaHUsl B CTPYKType 00IIero oOpa3oBaHUS COCTOMT B (DOPMUPOBAHUU
€CTECTBEHHO-HAYYHON T'PAaMOTHOCTH U MHTEpeca K HayKe 0O0yJaroImuxcs.

N3yyenne ¢u3uku Ha 0a30BOM YpOBHE MpEANojaraeT OBJAJACHUE CIEAYIOIMMU  KOMIIETEHTHOCTSAMH,
XapaKTEePU3YIOIIUMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb:

e HAy4yHO OOBSCHATH SIBJICHUS,
e OIICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHUS;
e UHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BaTh HAYUHBIE JOKA3ATEIbCTBA JJIs1 IOJYyUEHUS BBIBOJOB.



[lenn u3ydeHus: QUMK HA YpOBHE OCHOBHOTO 0OLIero oOpa3oBaHus orpezaesieHbl B KoHuenuuu mnpenojaBaHus

yueOHoro mnpeamera «®duszuka» B oOpazoBarenbHbIX opranuzanusx Poccuiickoin denepalinu, peaqu3ylOmUX OCHOBHBIC
o01eo0pa3oBaTeyibHbIe MPOTPaMMbl, yTBEepkAEHHON pemienrneM Komterun MuHHcTEpcTBa mpocBenieHus Poccuiickoi

®eneparuu (mpotokod ot 3 nexadbpst 2019 r. Ne [1K-4BH).

Hesn usyyenus pusukm:

NpuoOpEeTeHUE WHTEpeca H CTPEMIJICHHS] OOYYalolmUXCs K HAyYHOMY W3YYCHHIO TPUPOMBI, Pa3BUTHE UX
WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJE TO3HAHUS W (POPMHUPOBAHWE HCCIEAOBATEIBCKOTO OTHOIIECHUS K
OKPYXKAIOIIUM SIBJIICHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHMS KaK pe3yibTara M3YYCHHUS OCHOB CTPOCHHS MaTepuul U
(hyHIaMEHTAIBHBIX 3aKOHOB (DU3UKHU;

(dbopMUpOBaHKE TTPEICTABICHHUA O pOJIM (DU3HUKH JIJISl Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;
pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodecCHOHATBHONW NeATeTbHOCTH, CBSI3aHHOW C
(bu3HUKOMH, TOATOTOBKA K JaJIbHEHIIIEeMY 00yUEHHIO B 3TOM HaIlPaBJICHUU.

JlocTikeHrue ATHX 1eneil mporpamMMbl Mo (U3MKE HAa YpOBHE OCHOBHOIO 0OIIEero oOpa3oBaHMsl 0OECHeUMBAETCS
pELIEHUEM CIICIYIOIINX 3124

npuoOpeTeHUue 3HAHUM O JUCKPETHOM CTPOEHHHM BEIIECTBA, O MEXAaHWYECKUX, TEIJIOBBIX, JJICKTPUUYECKUX,
MAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

NpUOOpETEHUE YMEHUH OMUCKHIBATh U OOBACHATH (PU3NUYECKUE SIBICHUSI C UCTIOJIB30BaHUEM TOJTYYEHHBIX 3HAHUI,
OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM (PU3NUYECKUX MOJIEEH, TBOPUECKUX
Y IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHM HaOMIOJaTh MPUPOJHBIE SIBJACHUS UM BBINOJHATH ONBITHI, J1A0OpPAaTOpHBIE padOTHl U
AKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS C UCIIOJIH30BAHUEM U3MEPUTEILHBIX PUOOPOB;

OCBOEHHE NMPUEMOB padOThl ¢ MH(POPMAIMEN (PU3NUECKOTO COAEpKaHUs, BKIIIOYasi UHPOPMALIUIO O COBPEMEHHBIX
JOCTHXKEHUSIX (DU3UKU, aHATIN3 U KPUTUYECKOE OLICHUBAaHUE UH(OpMAIUK;

3HAKOMCTBO CO cdepaMu MNpoPeCcCHOHAIBHON NIeATeNbHOCTH, CBA3aHHBIMM C (DU3UKOM, U COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JIOCTUKEHUAX (PU3HMUECKON HAYKHU.



Ha u3yuenue pusuku (6a30BbIi YPOBEHb) Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus B 9 kiacce — 102 gaca (3 yaca B
HEJIEIO).

[Ipennaraemelii B mporpamme mo (U3UKE IMepeyeHb J1a0OpaTOpHBIX pabOT M OMBITOB HOCHT PEKOMEHJATEeNbHBIN
XapakTep, YUUTeNlb AeNaeT BbIOOp MpoBeneHus 1abopaTOpHBIX paboT U OMBITOB ¢ YYETOM MHAUBUAYAIBHBIX OCOOCHHOCTEH
00Oy4aroIuXxcs, CIUCcKa 3KCIEPUMEHTAIbHBIX 3aJaHH, IPEAJIaraéMbIX B paMKaX OCHOBHOTO TOCYJJapCTBEHHOTO HSK3aMeHa 110
¢busuke.



COIEPKXAHUE OBYYEHUA
9 KUIIACC

Pazgen 8. Mexanuueckue siBJIeHH.

Mexanuueckoe ABwmxkeHue. MarepuanbHass Touka. Cucrema orcué€ra. OTHOCUTENBHOCTh MEXAHUYECKOrO JBUKEHUS.
PaBHOMEepHOE TIpsIMONMHENHHOE BHXeHUE. HepaBHOMEpHOE NpsMOIMHENHOE IBH>KeHUE. CpeHsIsl 1 MTHOBEHHAsA CKOPOCTh
TeJIa IIPYU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHoyckopeHHOE TipsiMosinHeliHOe ABrxkeHue. CBoOomHoe naaeHue. OmbiThl [ ammies.

PaBHOMepHOE nBukeHHE MO OKpyKHOcTU. [lepmon u wactora oOpamienus. JluneitHas W yrjaoBas CKOpPOCTH.
[{eHTpOCTpEMHUTENIBHOE YCKOPEHHE.

ITepssiit 3akoH HeroToHA. BTOpou 3akon Hetotona. Tpetui 3akoH HetotoHa. [IpyHIMI CyNEpIIO3uLiMy CHUI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHUJla TPEHUS CKOJIBKEHUS, CUJIa TPEHUS ITOKOSI, IPYTUE BUJIBI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHHue cBOOOIHOro najeHus. Jpmwkenue miaanet Bokpyr ConHia.
IlepBas kocMHuuecKkast CKOpOCTb. HeBECOMOCTB M eperpys3KH.

PaBHOBecue matepuanbHOM TOuku. AOCONOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Teia C 3aKPEIUIEHHOM OCHIO
BpamieHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynsce Tena. 3menenne umnyibsca. IMIynbe cuiibl. 3aKOH COXPaHEHUs UMITyJbca. PeakTHBHOE BUKEHUE.

Mexannueckass pabota u MoiHOCTb. Pabota cun TspkecTH, ymnpyroctd, TpeHus. CBA3b SHEPrUM W PabOTHI.
[loTeHnmManbHass 3HEPrUs Tejla, NOAHATOIO HAJ MOBEPXHOCTHIO 3eMJIM. [loTeHnManbHAs JSHEPIHs CKATOW IPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KWHETUUECKON YHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHUU.

Hemoncmpayuu.

1. HaOmioneHne MexaHM4eCKOro ABMKEHUS Tela OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.

2. CpaBHEHHME NYTEW U TPAEKTOPHUI TBUKEHUS OJHOTO M TOTO XKE TeJIa OTHOCUTENILHO PAa3HBIX TEJN OTCUETA.

3. HM3mepeHue CKOpOCTH U yCKOPEHUS MPSAMOJIUHENHOTO JBUKEHHUS.

4. HccnenoBaHne NPpU3HAKOB PABHOYCKOPEHHOTO IBHXKECHUS.



9.

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

HaGnronenue aBuKeHUS Tesa 1Mo OKPYKHOCTH.

HaGnronenne MexaHWYECKUX SBJICHHM, TMPOUCXOIANMX B cUcTeMe OTcuéra «Tenmexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBH>KCHUH OTHOCHUTEIILHO KaOnuHeTa (hPU3HUKHU.

3aBUCUMOCTh YCKOpPEHHUS Tejla OT MACChl TeJla U ACHCTBYIOIIEH Ha HETO CHUIIBI.
Ha6nronenue paBeHcTBaA CUJT PU B3aUMOJIEUCTBUU TEll.

N3meHenue Beca Tena npyu yCKOPEHHOM JIBUXKEHUU.

[Tepenaua nmnyJsibca mpu B3aMMOAECHUCTBUU TEIL.

[IpeoOpaszoBanus SHEPTUH TPU B3aUMOJICHCTBUU TEJL.

CoxpaHeHne UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOEHCTBUU.

Ha6nronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHHe MEXaHUYECKON PHEPTUHU TIPU CBOOOTHOM I3 ICHUU.

CoxpaHeHHe MEXaHUYECKOW PHEPTUU TIPH JIBIXKCHHUH TeJla TI0JT ACHCTBUEM MIPYKUHBI.

Jlabopamopnuie pabomel u onvimul.

1.

v W

L L N o

KoHcTpyupoBanue TpakTta i pa3roHa U JadbHEHIIero paBHOMEPHOTO JBUKCHHUS IIApPUKa WITU TEIEKKH.
Omnpenenenre CpeTHEN CKOPOCTH CKOJIBKEHUS OpyCKa WIIH JIBIKEHUS MIAPUKA MO0 HAKIIOHHOH TIOCKOCTH.
Omnpenenenre yCKOPEHHS Tella TPU PaBHOYCKOPSHHOM JIBHDKCHHUH 110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBM)KCHHH 0€3 Ha4aIbHOU CKOPOCTH.
[IpoBepka rumoOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKCHHH 0€3 HAYabHOW CKOPOCTH MYTH OTHOCSTCS KakK pSI
HEYETHBIX YHCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JIABJICHUS.

Omnpenenenre kodhPuIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenne KECTKOCTH NPY>KUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS TIPY PABHOMEPHOM JABM)KCHUU TeJa TI0 TOPU30HTATLHON MMOBEPXHOCTH.

. Onpenenenne pabOThl CHIIBI YOPYTOCTH MPU TOIBEME T'py3a C WCIOIH30BAHUEM HETOJBIIKHOTO M TIOJBHYKHOTO

OJIOKOB.



11. MI3y4yeHue 3aK0Ha COXPaHEHHUsI DHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTUKH KOJICOAHMI: TIEPUO/I, YaCTOTA, aMIUIUTyAa. MaTeMaTH4eCKUil 1
NpYXUHHBINA MassTHUKU. [[peBpalienne s3Heprun Mpu KoJaedaTeIbHOM JBUKEHHUH.

3aryxaromue kosebaHus. BpiHyxneHHble KoneOaHusa. Pe3onanc. Mexanuueckue BoiHbI. CBOICTBA MEXaHMYECKHX
BOoJIH. [IpomonbpHbple M INonepedHsle BONHBL JlJIMHA BOJHBI M CKOPOCTh €€ pPACIPOCTPAHEHMs. MEXaHWYECKHE BOJIHBI B
TBEPJOM TeJle, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicOTa TOHa. OTpaskeHue 3Byka. MIHppa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOmroneHue konedbaHuii TN Mo AEHCTBUEM CUJIbI TSKECTHU U CHIIBI YIIPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HalGmronenue BbIHY X I€HHBIX KOJeOaHUN U pe30HaHca.

4. PacnpocTpaHeHue npOoJ0JIbHBIX U ITOMEPEYHBIX BOJIH (HA MOJIEIH).

5. HaOmroneHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTBHI.

6. AKYCTHYECKUI PE30HAHC.

Jlabopamopnwie pabomuel u onvimol.
Omnpenenenre 4acToThl U Mepro/ia KoueOaH!il MaTeMaTHYeCKOT0 MasgTHUKA.
Omnpenenenre 4acToThl ¥ Neproia KoeOaHUil MPYKUHHOTO MAsTHUKA.
HccnenoBaHue 3aBUCMMOCTH IEPUOAA KOJIEOAHNH NOJIBELIEHHOI'O K HUTH TPy3a OT JAJIMHbI HUTH.
HccnenoBanue 3aBUCMMOCTH IEPUOAA KOJIEOaHUN PY>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBUCUMOCTH MepHOJa KoJIeOaHH rpy3a, OABEHICHHOTO K HUTH, OT MaccChl Ipy3a.
OnbIThl, AEMOHCTPUPYIOIINE 3aBHUCUMOCTH IEpHOJa KOJeOAaHWH NPYKHMHHOTO MasTHHUKAa OT MacChl Ipy3a u
KECTKOCTHU IIPYKUHBI.
7. W3mepeHue yckopeHHsi CBOOOIHOTO MaICHUSI.
Paszpgen 10. DinekTpoMarHuTHoOeE 1oJie M 3JIeKTPOMATHUTHBIE BOJHBI.

o v ke wnN e



DJIEKTPOMarHUTHOE  TOJIE.  DJEKTPOMAarHuTHble  BOJIHBI.  (CBOMCTBA  DJIGKTPOMAarHUTHbIX  BoyH.  [llkama
AIEKTPOMArHUTHBIX BOJIH. MICII0/Ib30BaHME 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBS3H.
DnexkTpoMarHuTHas npupojaa ceera. CKopocThk cBeTa. BoaHOBBIE CBOKCTBA CBETA.
Hemoncmpayuu.
1. CBoliCTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomel u onvimol.
1. M3yueHue CBONCTB AIEKTPOMATHUTHBIX BOJH C IIOMOIIIHI0 MOOMIIBHOTO TeledoHa.
Pa3gea 11. CBeToBbI€ ABJICHHUS.
JIlyueBass monenb cBera. Mcrounuku cBera. I[IpsmonuHeiiHOoe pacnpocTpaneHue cera. 3atMeHuss ConHua v JIyHBL
OTtpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKEHUS CBETA.
[Ipenomnenue cBeta. 3akoH npenomyeHus cBera. [lomHoe BHyTpeHHee oTpakeHHe cBeTa. Vcmonb3oBaHUE MOITHOTO
BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAX.
JIunza. Xon myweit B nuH3ze. Ontuueckas cucrema Qoroamnmnapara, MUKpPOCKOIa U Telieckomna. ['71a3 kak onTuueckas
cucrema. bam3opykocTh U JaabHO30PKOCTb.
Paznoxenue 6emoro ceera B criektp. OnbiTel HetoToHa. ClioKeHUE CIEKTpaIbHBIX IIBETOB. Jlucmepceus cera.
Hemoncmpayuu.
[IpsAMonMHEHOE pacTIipOCTPAaHEHHE CBETA.
OtpaxkeHue cBeTa.
[Tonyyenue n300paXkeHUi B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
IIpenomnenue ceera.
OnTuyeckuid CBETOBOI.
Xon nydei B coOuparoieit JInH3e.
XoJ JIydeu B paCCEUBAIOIIEH JIMH3E.
[Tomyuenune n300pakxeHnii ¢ TOMOIIBIO JIUH3.
[Tpunuun aeiicTBus Goroanmnapata, MUKPOCKOTA U TEJIECKOIIA.
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10. Monenb riasa.
11. Pa3noxenue 6€moro cBera B CIIEKT.
12. [lomy4yenue 6em0r0 CBETA IPH CIOKEHHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopnuie padbomel u onvimol.
Hccnenoanne 3aBUCUMOCTH yTIJIa OTPAXKEHUS CBETOBOTO JIy4da OT yriia MaJICHHUS.
N3yuenune xapakTepucTUK N300pakeHus MpeMeTa B IIIOCKOM 3epKalie.
HccnenoBanne 3aBUCUMOCTH yIiia MPEIOMIICHUSI CBETOBOIO JIy4ya OT yIJIa MaJCHUS HAa TPAHULIE «BO3AYX—CTEKIIO».
[Tomy4yenune n300pakeHN ¢ TOMOIIBI0 COOMPAFOIIICH JTNH3HI.
Onpenenenue (HOKYCHOTO PACCTOSHUSI U ONTUYECKOMN CHIIBI COOMPAIOLIEH JIMH3BI.
OnbITHI 1O Pa3IOKEHUIO OEJNOr0 CBETA B CIIEKTP.
OnBITH IO BOCTIPUATHIO IIBETA TIPEIMETOB MIPH MX HAOIIOJCHUH Yepe3 IBETOBBIC (DUITBTPHI.
Pa3z1e.11 12. KBanToBbI€ IBJICHHUA.
Omnwitel Pezepdopaa u nmnanerapras moaens aroma. Monens atoma bopa. Vicmyckanue u MoTJIONIEHHE CBETa aTOMOM.
KBanTel. JInHelyaTbie CIEKTPHI.
PanuoaktuBHOCTh. Anb(a-, Oeta- 1 ramma-usnydenusi. CtpoeHre aToMHoro siipa. HykioHHas Mojienb aTOMHOTO SiApa.
N3otonel. PannoaktuBHbIe npeBpaiienus. [leprona nmomypacmnana aTOMHBIX sIIIED.
Snepubie peakiu. 3aKOHbI COXpPaHEHUS 3apsAJI0BOIO0 U MACCOBOTO YKCEI. DHEPTHs CBSI3M aTOMHBIX sijiep. CBsi3b MacChl
u sHepruu. Peakuuu cuntes3a u aenenus saep. ecrounnku sHeprun ConHUa U 3BE3.
SAnepnHas sHepreTuka. [[eldicTBus paguoaKTUBHBIX U3TYUYEHHUI Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.
CrexTpbl U3Ty4YEeHUS U MOTJIOLIEHUS.
CrexTpsl pa3IM4yHbIX Ta30B.
CnekTp Bogopo/a.
Habmronenue tpekoB B kamepe Buibcona.
Pabota cuérunka MOHU3UPYIOIIUX U3ITYyYEHUM.
Peructpanus uzinydeHus NpupoAHbIX MUHEPAJIOB U MPOIYKTOB.
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Jlabopamopnuie pabomel u onvimol.

1. HabnropeHue CTUTONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. UccnenoBanme TpeKOB: M3MEpPEHUE PHEPTUN YACTHIIHI IO TOPMO3HOMY Iy TH (110 (hoTorpadusam).

3. M3mepenue painoakTUBHOTO (OHA.

IToBTOpPHUTEIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO--00001IAIOIINN MOYJb MPEHA3HAYEH ISl CUCTEMAaTHU3allui U 0000IIEHUS! TPEAMETHOTO COJIepKaHUS
U OMBITa JACSITEIBHOCTH, MPUOOPETEHHOTO MPH M3YYEHUH BCETO Kypca (hu3uku, a TakkKe I MOATOTOBKA K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMeHy 1Mo (hU3UKe TSl 00yUJarOIIUXCsl, BEIOPABIINUX 3TOT yUCOHBIN MpeIMeET.

[Ipy u3ydyeHUrM NAHHOTO MOJIYJSI PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHUABI ACATEIBHOCTH, HA OCHOBE KOTOPBIX
o0OecreynBaeTcsl JOCTUKEHUE MPEAMETHBIX U METaNpeIMETHBIX IUIAHUPYEMBIX pPe3ylbTaToB OOydeHus, (hopMHUpyeTcs
€CTECTBEHHOHAYYHAasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB MCCIICIOBAHUS SIBICHUIN MPUPOJbl U TEXHUKHU, OBJIAJCHUE
YMEHUSMH OOBSCHATHh (GU3UUECKUE SIBIICHUS, IPUMECHSIS MMOTYUEHHBIC 3HAHMS, PEIIaTh 3a7a4i, B TOM YUCJIC Ka4eCTBCHHBIC U
AKCIIEPUMEHTAJIbHBIC.

[IpuHUUNIMATBbHO JIEATETLHOCTHBIM XapakTep [aHHOIO paszfena pealu3yercs 3a CY€T TOro, 4ro oOydaroniuecs
BBIITOJIHSIOT 33JJaHUS, B KOTOPBIX UM MPEIaracTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAaHUW PACO3HABATh U HAYYHO OOBSICHATH (PM3MUECKHUE SIBJICHUS B OKPYKAIOIIEH MPUpoOIe U
MMOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METOJbl HMCCIEAOBaHMS (U3MYECKUX SBJICHUH, B TOM YHCIE JJIs MPOBEPKH THUIOTE3 U
MOJIyYEHHUS TEOPETUUECKUX BBIBOOB;

OOBSACHATh HAyYHbIE OCHOBBI HamOoJiee BaXKHBIX JIOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTMH, HalpuMep, MPaKTUYECKOTO
WCTIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB SHEPIMU HAa OCHOBE 3aKOHA MPEBPAIIEHUS MU COXPAHEHHS BCEX M3BECTHBIX BHUOB
SHEPruu.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

HSY‘ICHI/IC (1)I/IBI/IKI/I Ha YpPOBHC OCHOBHOTO O6H_ICFO O6p&30BaHI/IH HarpaBJICHO Ha JOCTHMIKCHUC JIMYHOCTHBIX,

MCTANIPECAMETHBIX U IPEAMETHBIX O6pa?>OBaT€JIBHBIX PE3YJIbTATOB.

B pesynbrare uzydenus Gu3MKU HAa ypOBHE OCHOBHOIO 0011ero oOpa3zoBaHus y oOy4aromerocs OyayT copMupoBaHb

cileayromue JIJMIYHOCTHBIC PC3YJIbTAThI B HaCTH !

1) mnaTpUOTHYECKOTO BOCIIMTAHMS:

— IPOSIBJICHHE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHMCKON (DPM3UYECKOM HAyKU;

— IIEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa:kIaHCKOr0 U TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

— TOTOBHOCTb K AKTUBHOMY YYacTHUIO B OOCYXJIEHUU OOLIECTBEHHO 3HAUYMMBIX M STHYECKHX MPOOJIEM, CBSI3aHHBIX C
IPAKTUUYECKUM MPUMEHEHHEM JOCTHKEHUN (PU3UKU;

— OCO3HAHMUE BaXKHOCTU MOPAJIbHO--3THYECKUX ITPUHLINIOB B AEATEIbHOCTH YUYEHOTO;

3) 3CTeTHYECKOr0 BOCIIHTAHHUS:

— BOCIPUSITHE OSCTETUYECKUX KAuyecTB (PU3NYECKOM Haykh: €€ TapMOHUYHOTO TMOCTPOEHHS, CTPOrOCTHU, TOYHOCTH,
JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHME IIEHHOCTH (HPU3MUECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHS TEXHOIOTHIA,
BAKHEMIIEN COCTABIAIOIIEH KyIbTYPBHI;

— pa3BUTHE HAYYHOU JTH0003HATEILHOCTH, UHTEPECA K UCCIIEA0BATENBLCKON EATEIbHOCTH;

5) dpopmupoBaHus KyJbTYPhI 310POBbSl M IMOIHOHAJIBHOI0 0JIATOIIOy M

— OCO3HaHHWE IIEHHOCTH 0e30macHoro oOpa3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MPaBUJI
0€30MMacHOro MOBEACHUSA HAa TPAHCHOPTE, Ha AOPOrax, ¢ 3JIEKTPUUYECKUM M TEIUIOBBIM OOOpPYAOBAaHHEM B JOMAIIHUX
YCIOBUSIX;

— c(OpMHUPOBAHHOCTH HaBbIKA PeQIICKCHH, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TAaKOT'O K€ MpaBa y APYroro 4eJoBeKa;



e 6) TPyI0BOIO BOCIIMTAHMS:

e — aKTUMBHOE y4aCTHE B PEIICHUHU MPAKTUYECKUX 3a/ay (B paMKax C€MbH, 00pa30BaTEIIbHON OpraHu3aluu, ropojaa, Kpas)
TEXHOJIOTHUECKON M COIMAIbHON HAMPaBICHHOCTH, TPEOYIOUINX B TOM YUCIe U (U3NUYECKUX 3HAHUI,

e — UHTEpEC K MPAKTHUECKOMY U3YUCHHIO PO ecCcHil, CBI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOrHY€CKOr0 BOCIIUTAHUSA:

e — OpHEHTalus Ha IPUMEHEHHE (PU3NUYECKUX 3HAHUN U1 PEeLeHus 3a/a4 B 00JaCTH OKpY’KaroIlel cpeibl, IIaHUPOBAHUS
IIOCTYIIKOB Y OLIEHKHM MX BO3MOJKHBIX ITOCJIEACTBUM I OKPYIKAIOIIEH CpebL;

e — OCO3HaHHE IN00ATBHOIO XapaKTepa 3KOJOTHUYECKUX MPOoOJieM U MyTel UX pelIeHus;

e §) azanTanum K M3MEHSIOLUMCH YCJIOBUAM COLUAIBHOM M IPUPOIHOM Cpelbl:

e — TOTPeOHOCTh BO B3aUMOACHCTBUM MPHU BHINOJHEHUH HCCIENOBAaHUN M MPOEKTOB (DU3UYECKON HaIMpaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUAM APYTUX;

e — IIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 IPAKTUYECKYIO JEATEIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM UKCiIe POPMYTUPOBATH UJEH, MOHATHUS, TUIIOTE3bI O (PUIUIECKHUX
00BEKTaxX U SBJICHUSX;

e — OCO3HaHUE AePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 001acTH (PU3HKH;

e — IUIAHWPOBAHME CBOETO Pa3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

e — CTpEeMJICHHE AaHaJU3UPOBATh U BBISBJIATH B3aMMOCBSI3M MPHUPOABI, OOIIECTBA W HKOHOMHKH, B TOM YHCIE C
UCIIONIb30BaHNEM (U3NYECKUX 3HAHUI;

e — OLIGHKA CBOUX JICHCTBUI C YUETOM BIMSHUS HA OKPY>KAIOILYIO CPELy, BOZMOXKHBIX INI0OAIbHBIX OCIEACTBUM.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesymnbpTaTe ocBoeHus mporpamMMsbl 1o (U3UKE HA YPOBHE OCHOBHOTO OOIIETr0 0O0pa3oBaHUsS y 00ydaromerocs OymayT
cOpMUPOBAaHbI MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONIUE ITO3HABATEIbHBIC YHHBEpPCAJIbHBIC YUYCOHBIC NEHCTBU,
KOMMYHHKATHBHBIC YHHBEPCAIbHBIC YUeOHBIE ISHCTBHUS, PETYIATUBHBIC YHUBEPCATbHBIC yUdeOHbBIC TCHCTBHI.



Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE YUeOHbIe el CTBUSA

Ba3oBble Jijornyeckue aeiicTBHUA .

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MMPU3HAKH 0OBEKTOB (SIBJICHHA);

yCTaHABIUBATh CYIICCTBEHHBIN MPU3HAK KIACCH(PUKAIINN, OCHOBAHUS JUTsl 0000IIEHNS U CPAaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B PaCCMATPUBAEMBIX (DaKTaX, MTAHHBIX U HAOTIOJCHUSIX, OTHOCSIITNXCS K
(M3UYECKUM SBIICHUSM;

BBISIBJISITh TIPUYUHHO--CJICJICTBEHHBIC CBSI3U MPU M3YyYEHUU (PU3MUECKHX SIBJICHUW W TIPOIECCOB, JENAaTh BBHIBOJBI C
UCTIONb30BAaHUEM JEAYKTUBHBIX W WHIAYKTHBHBIX YMO3AKIIOYCHHUN, BBIJBUTATh TUIOTE3bI O B3aUMOCBS3SIX
(MBUYECKUX BEIMYNH;

CaMOCTOSTEIIEHO BBIOMpaTh CIOCO0 pemieHusi yaeOHOW (u3muecKkoi 3amadu (CpaBHEHHE HECKOJbKHX BapHaHTOB
perieHus, BEIOOp HanOoJIee MOAXOISIIETO C YIETOM CaMOCTOSTEHHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble ucciieqoBarenLcKue 1elCTBUSA.

UCIIOJIB30BaTh BOIIPOCHI KAK MUCCIIEN0BATEIILCKUM HHCTPYMEHT IIO3HAHMS;

MPOBOAUTH IO CAMOCTOSITEIHbHO COCTABIEHHOMY IUJIaHY OTBIT, HECIOXKHBIN (DU3HMUECKUI 3KCIIEPUMEHT, HEOOIIbIIOE
uccien0oBaHue (PU3NIECKOTO SABIICHUS;

OLICHMBATh HA IMPUMEHUMOCTb U JOCTOBEPHOCTb MH(OpPMALMIO, IOJYYEHHYIO B XOAE HCCIENOBAaHUSA WIH
JKCIIEPUMEHTA;

CaMOCTOSITENIbHO (pOpPMYJIUpPOBaTh OOOOILIEHUS M BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOIO HAOJIIOJIEHUS, OIIbITA,
HCCIICIOBAHNS;

MIPOrHO3UPOBATh BO3MOXKHOE JajbHeiIee pa3BuTHEe PU3NYECKUX MPOILIECCOB, a TAKXKE BBIABUTATH MPEANOIOKECHUS
00 UX pa3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ undopmaumeii:

NPUMEHSTh Pa3IUYHble METOAbI, UHCTPYMEHTBHI M 3alpocChl MPH TMOHCKE U OTOOpe MH(OPMALMK WM JAHHBIX C
y4€TOM MPEJIOKEHHOHN Y4eOHO# (pu3ndeckoil 3a1a4u;
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATHh MH(OPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeacTaBICHUS;



CaMOCTOSITENIbHO BbIOMpATh ONTUMalbHYIO (GOpMY MNpeACTaBiIeHHs HUHPOPMALMH U WLIIOCTPUPOBATH pelIaeMble
3aJ]a4M HECJIOXKHBIMU CXEMaMHU, AUarpaMMaMu, HHOU rpaukoi U MX KOMOMHALIUSMHU.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe NeHCTBHSA:

B XOJI¢ OOCYXKJeHHUs y4eOHOTro Marepuaja, pe3ysbTaToB Jab0paTOPHBIX pabOT M MPOEKTOB 3a/JaBaTh BOMPOCHI IO
CYIIECTBY OOCYXJaeMOH TEeMbl M BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA PCIICHHE 33Jauydl W IOJJICPIKaHHE
0J1aro’KeaaTeIbHOCTH OOIIEHMS,

COTIOCTABIIATh CBOM CYXKIEHUS C CYXICHUSMHU JIPYTUX YYaCTHUKOB JAMAIOTra, OOHAPYKUBATH PA3IHUNAE M CXOJCTBO
MO3UIINH;

BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

nyOJUYHO TIPEJICTaBIATH PE3YJIBTaThl BBIMOJHEHHOTO (PU3MYECKOTO OMbITa (IKCIEPUMEHTa, HCCIICIOBAHMS,
IIPOEKTA);

MOHUMATh M HWCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHAYATbHOW PabOTHI MPU PEMICHUH KOHKPETHOM
buznueckoil mpoOIeMBbL;

PUHUMATh IIEIH COBMECTHOU JEATEIBHOCTH, OPTaHW30BBIBATh JICUCTBHS MO €€ JOCTHKCHHIO: PACTIPEICISITh POJIH,
00CYX/1aTh MPOIIECCHI U PE3YJIBTATHl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JTFOJICH;

BBITIOJIHSTh CBOKO YacCTh PaOOTHI, HOCTUTAs KAYECTBEHHOTO pe3yJibTaTa MO CBOEMY HAMPABICHUIO WU KOOPIAUHUPYS
CBOM JICUCTBUS C IPYTUMH YJCHAMHU KOMaH/IbI,

OIICHMBATh KA4YeCTBO CBOETO BKJIaJa B OOIMK MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIBHO C(HOpMYyIHpPOBAHHBIM
y4aCTHUKaMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE 1eHCTBUS

Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U yU€OHBIX CUTYAITUSX, TPEOYIOMHUX I perieHus] GU3NIeCKUX 3HAaHUM;
OpUEHTHUPOBATHCS B PA3JIMYHBIX MOJAXOJAX MPUHATUSA PElIeHUd (MHAUBUIyaAIbHOE, MPUHSTHE PEIIeHUs B TpYIIIe,
MPUHSATHE PEIICHUM TPYyMIo);



CaMOCTOSITEJIBHO COCTABJIAITh AJITOPUTM pELICHUS (PU3NYECKOM 3alayd WM IUIAaHA MCCIEAOBAHUS C YUYETOM
MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH IIpeijiaraeéMble BApUaHThI PEILICHUM;
7enaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CﬂMOKOHTpOJ’Ib, SMOIHUOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U IpejIararh IUIaH €€ N3MECHECHMUS;

OOBSACHATH NMPUYUHBI JOCTUXKEHUS (HEAOCTH)KEHUS) pE3y/bTaTOB EATEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY;

BHOCHUTbH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBIOJHEHUS (PU3NYECKOTO UCCIETOBAHUS WU MPOEKTA)
HAa OCHOBE HOBBIX 00CTOSITENIbCTB, U3MEHUBIINXCS CUTYallUH, YCTAHOBJIEHHBIX OIINOOK, BOBHUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh C€OSl HA MECTO JAPYroro 4ejoBeKa B XOJ€ CIOpa WIM JUCKYCCUM Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI,
HaMEpEHUS U JIOTUKY JIPYTOro;

npuU3HaBaTh CBOE MPAaBO HA OMIMOKY MPHU pelieHuu (U3MUECKUX 3a/ad WIA B YTBEPKACHUAX HA HAayUHbIE TEMbl U
TaKo€ ke IIPABO IPYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenust B 9 kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y

00y4aroIuXxcst yMEHHIA:

HCIIOJIb30BaTh MOHATHS: CUCTEMA OTCU€Ta, MAaTepuajbHas TOYKA, TPACKTOPHUS, OTHOCHUTEIBHOCTh MEXAHHUYECKOIO
nBWKeHus, nedopmanus (ynpyras, IUlacTHYecKas), TPEHHE, LEHTPOCTPEMHUTENIbHOE YCKOpPEHHE, HEBECOMOCTh M
neperpys3ku, LEeHTP TSHKECTH, a0COMIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH TBEPAOIO Tella, pABHOBECHE, MEXaHUUYECKHE
KoJieOaHMs U BOJIHBI, 3BYK, MHPPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJU30PYKOCTh U JAIbHO30PKOCTh, CIEKTPHl UCITyCKAaHUS U MOTJOLIEHUs, albda-, 6eTa- U ramMmMa-u3Iy4eHHUs,
M30TOIBI, A/IEpHAs IHEPTeTUKA,



paznuyaTh  SBJIIEHUS (pPaBHOMEpPHOE U  HEPABHOMEPHOE MPSIMOJUHEHHOE JBUKEHUE, PaBHOYCKOPEHHOE
MPSMOJIMHEWHOE JBUKEHUE, CBOOOJHOE TAJCHHUE TEJ, PABHOMEPHOE ABHKEHUE MO OKPYKHOCTH, B3aUMOJCHCTBUE
TeJ, PEaKTUBHOE ABWKEHHUE, KOJeOaTeIbHOE IBMKCHHE (3aTyXalollde W BBIHYXKICHHBIC KOJeOaHMs), PE30HAHC,
BOJIHOBOE JABMKEHUE, OTPAKECHHUE 3BYKa, MPSMOJIMHEHHOE pacHpOCTpaHEHHE, OTPaKEHHWE U MPEIOMIIEHHUE CBETa,
MOJIHOE BHYTPEHHEE OTpaKeHHE CBETA, PasyioKeHHEe Oeoro CBeTa B CHEKTP U CIOXKEHUE CIEKTPalIbHBIX I[BETOB,
JUCIEPCHs] CBETA, E€CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HHUKHOBEHHE JIMHEHYATOrO0 CHEKTpa M3Iy4YEHHUs) 10
OTHMCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHUE;
pacmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (DM3UYECKUX SIBICHUNU B OKpYXaromeM Mupe (B TOM 4ucie (HU3UIeCKue
SBJICHUSI B MIPUPOJIE: MPWIMBBI U OTJIUBBI, IBI>KeHHE MIaHeT COJIHEYHOW CUCTEMBbI, PEAKTUBHOE JIBUIKEHHUE JKUBBIX
OpraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPACEHHE, CEMCMUYECKUE BOJHBI, I[yHaMH, X0, IIBETa TeT,
ONTHYECKHUE SBJICHUS B TMPUPOJE, OMOJOTHYECKOE JCHCTBHE BUIUMOTO, YIbTPA(pHOIETOBOTO U PEHTTEHOBCKOTO
W3IIyYCHHM, €CTeCTBCHHBIH pPaTMOAKTUBHBIA (DOH, KOCMHUYECKHE JIyYH, PAAMOAKTUBHOE H3IyUEHUE MPHUPOITHBIX
MUHEPAJIOB, JIEUCTBUE PAIMOAKTUBHBIX M3IIYYEHUN HA OPTaHU3M UYEJIOBEKA), IIPU STOM MEPEBOJAUTH MPAKTHUYECKYIO
3a/1a4y B y4eOHYIO, BBIJIEIATh CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKK) PU3HUECKUX SBJICHU;

ONMKCHIBATh M3YYEHHbIE CBOMCTBA Tel M (DU3UYECKUE SIBICHMS, UCHOJIb3YSd (U3MUECKUE BEIMYUHBI (CpemHss U
MTHOBEHHAsl CKOPOCTh Tejia IPU HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHUE, MEPEMENICHUE, MMyTh, YIJIOBasi CKOPOCTbh,
CUJia TPEHUSI, CHJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOHOTO TAJEHUs, BEC TeJa, UMITYJIbC TeJia, UMITYJIbC
CWJIbl, MEXaHUUYeCKasi padoTa U MOILIHOCTh, MOTEHIMAJIbHAS HEPTUs Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHI[MAbHAS SHEPIUsl CXKATOM MPYKUHbI, KHHETUYECKas HHEPrus, MOJHAs MEXaHUYecKash >HEprus, Mmepuoja u
4acToTa KoJeOaHWii, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTeslb MPEIOMIICHUS
Cpenbl), TIPU OMHCAHWUU TPABWILHO TPAKTOBATh (DU3MYECKUN CMBICT HCIOIB3YEMBbIX BEIMYHMH, OOO3HAYEHUS H
SAVHUITBI (U3UYECKUX BEIWYUH, HAXOIUTh (DOPMYJIbI, CBA3BIBAIONINE NAHHYIO (PU3HYECKYIO BEIUYUHY C JAPYTUMH
BEJIMYUHAMU, CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEN (PM3MYECKUX BEJIMUUH;

XapaKTepHU30BaTh CBOMCTBA Tell, (U3MUYECKUE SBJIICHUS U MPOLECCHI, UCTIOIb3YSl 3aKOH COXPAHEHUsl SHEPIUH, 3aKOH
BCEMUPHOTO TATOTCHUS, MPUHIMUII CYNEPHO3UIIMU CHJI, IPUHIUN OTHOCUTENbHOCTU ['anmies, 3akoHbl HbloTOHa,
3aKOH COXPAHEHMSI HUMIYJIbCA, 3aKOHbI OTPaKEHUS W MPEJIIOMJICHUS] CBETAa, 3aKOHBl COXPAHEHHUs 3apsiiOBOTO U



MacCOBOTO YMCEJ MPU AJIEPHBIX PEAKIUAX, IPU ITOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alHUCHIBATh €TO0
MaTeMaTHYECKOE BBIPAXKECHUE;

OOBSICHATH  (U3MUECKHE TPOoLecChl M  CBOMCTBA Tel, B TOM 4YHCI€ W B KOHTEKCTE CHUTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh IPUYUHHO--CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBsICHEHUE U3 2—3
JIOTUYECKHUX IIAroB C OMOpPOM Ha 2-3 M3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SABJICHUM, (PU3MUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEM;

pemath pacu€THble 3a4ayd (OMUpArOIIMecs Ha cucTeMy M3 2-3 ypaBHEHHIl), MCHOJIb3YS 3aKOHBI U (HOPMYIIBI,
CBsI3bIBAOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a YCJIOBMS 3aJauyd 3alUChIBaTh KPaTKOE YCJIOBHE,
BBISIBJISITh HEIOCTAIOLIME WM U30BITOYHBIEC JTaHHbBIE, BHIOMPATh 3aKOHBI U (HOPMYJIbl, HEOOXOIMMBIE ISl PEIICHMUS,
IPOBOJUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MOTYYEHHOTO 3HaYeHUsT (PU3UUECKON BEIIMUUHBI;

pacrno3HaBaTh NMPOOJIEMbl, KOTOPblE MOXKHO PELIUTh MPU MOMOIIM (PU3UYECKHX METOJIOB, HCIOIb3Yys OIMUCAHHUE
WCCJICIOBAHMS, BBIICTSATh IPOBEPSIEMOE TPEIOJIOKEHUE, OICHUBATh NPABWIBHOCTH TMOPSAKA IPOBEIACHUS
MCCJICIOBAHMS, IeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OTIHITOB;

IPOBOJUTH OMBITHI IO HAOIIOJEHUIO (PU3UUECKUX SBICHUHN MM (PU3NYECKUX CBOMCTB TeJ (M3y4eHHE BTOPOTO 3aKOHA
HproTOHA, 3aKOHA COXpaHEHUs! PHEPTUH, 3aBUCUMOCTh Mepruoa KoJeOaHuil Mpy>KUHHOTO MasiTHUKAa OT MaccChl rpy3a
1 KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTYAbl MajbIX KOJCOaHMIA, MPSIMOJMHEHHOE pacipoCcTpaHEHUE
CBETa, pa3jio’KEHUE OEIoro cBeTa B CIIEKTP, M3yUEHUE CBOICTB M300paXeHHUsS B IUIOCKOM 3€pKaje M CBOWCTB
n300paXkeHUs MpeaMeTa B coOuparomiei jguH3e, HaOJMI0JCHUE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB H3IY4YCHUS):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa oO0OpYIO0BaHMS, OIMHUCHIBATH XOJ ONBITA U €ro
pe3ynbTarhl, GOPMYIUPOBATH BHIBO/IbI;

MPOBOAMUTDH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHU, ONpeessis CpeiHee 3HAaUCHUE N3MEPSAEMOM BETMUNHBI
(boxycHOE paccrossHue coOuparomeld JUH3bI), OOOCHOBBIBATH BHIOOP croco0a HU3MEpeHHs (HM3MEPUTEIHHOTO
npuodopa);

OPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIUYMH C HCIOJb30BAHUEM TPSIMBIX H3MEPEHHM
(3aBUCUMOCTD IyTH OT BPEMEHU IPHU PAaBHOYCKOPEHHOM JIBHKEHUHU 0€3 HauaJlbHOW CKOPOCTH, MepHoja KojeOaHui
MaTEeMaTUYeCKOrO0 MAasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTH yrja OTPaXEHUS CBETa OT yria MajeHus W yria



IpeIoMIICHHUS OT yIJla MaJeHus): TUIAHUPOBATh HCCIIeI0BaHUEe, CAMOCTOSTEIbHO COOMPATh YCTAaHOBKY, (DUKCUPOBAThH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKMX BEIMYMH B BHJE TaOJMIl U rpaduKoB, J€1aTh BBIBOJBI IO
pe3ysibTaTaM HCCIe0BaHNUS;

IPOBOJUTh KOCBEHHBIE W3MEpPEHHMS (PU3UYECKUX BEJIWYMH (CpPEeaHssl CKOPOCTh U YCKOpEHHE Tela IpHu
PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOJHOTO MaieHUs, *KECTKOCTh MPYXKHUHBI, KOAXPPHUIMEHT TPEHHS
CKOJIBKEHUS, MEXaHU4YecKasi paboTa U MOIIHOCTb, YaCTOTa M MEPUO KOJIeOaHUH MAaTeMaTHUECKOTo U MPYKUHHOTO
MasiTHUKOB, ONTHYECKasl Cuia coOWparomiel JHMH3bI, PaAHOaKTUBHBINA (POH): IUIAHUPOBATH H3MEPEHHUS, COOUpPATH
HKCIIEPUMEHTAJIbHYI0O YCTAHOBKY M BBIMIOJHATh H3MEPEHHsI, CIEIys MPEATOKEHHON WHCTPYKLHH, BBIYUCIATH
3HAa4YCHUE BEJIMYMHBI U aHAJTM3UPOBATH MOJIyYEHHBIE PE3yJIbTaThl C YUETOM 3aJJaHHOM NMOTPEIIHOCTH U3MEPEHHIA;
co0JIr01aTh MpaBHUiia TEXHUKH 0€30MacHOCTH MPH paboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

pa3ianyaTh OCHOBHBIE IPU3HAKU M3YUYEHHBIX (PM3NYECKUX MOJENIeH: MaTepralibHasl TOUKa, a0COIIOTHO TBEPIOE TEIO,
TOYEYHBIA UCTOYHHUK CBETA, Ty4, TOHKAs JHH3a, INIAHETapHask MOJIE]b aTOMa, HyKJIOHHAs MOJIETIb ATOMHOTO SI/Ipa;
XapaKTepU30BaTh MPUHIIUIIBI AEHCTBHS N3yUYE€HHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOIl HA UX OMHMCAHUS
(B TOM 4HCIE: CIUAOMETp, NAaTYUKU TOJOXKEHUS, PACCTOSHUS U YCKOPEHHUsS, paKeTa, dXOJIOT, OYKHU, MEPHCKOII,
¢doroanmapar, ONTHYECKUE CBETOBO/IbI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuibcoHa), MConb3ys 3HaHUS O CBOWCTBAaX
(bu3nyecKuX SIBICHUN U HEOOXOoAUMbIe (U3NYECKUE 3aKOHOMEPHOCTH;

MCIIOJIb30BAaTh CXEMbI M CXEMAaTHYHBbIE PUCYHKH HM3YYEHHBIX TEXHHUYECKUX YCTPOWCTB, H3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TPOIIECCOB MPHU PEUICHUU YyYEOHO--TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEeMbI JJISi MOCTPOCHHS
M300paKEeHHIA B TUIOCKOM 3€pKaJie M cOOMparolei JTuH3e;

IPUBOAUTH IPUMEPHI (HAXOIUTh UHPOPMALIKIO O MPUMEpax) NPaKTUYECKOr0 UCIOIb30BaHMsl (U3NUECKUX 3HAHUI B
MOBCEIHEBHOM JKM3HHM [UIsl obOecreueHus Oe30MacHOCTH TpH OOpalleHHd ¢ nOpubopaMud M TEXHHUYECKUMHU
YCTpPOICTBaMH, COXpaHEHHUSI 310POBbS U COOTIOACHHSI HOPM SKOJIOTHYECKOT0 TIOBEICHUS B OKPY>KAIOIIEH Cpeie;
OCYLIECTBIIATh TMOUCK HH(POpPMAuU (PU3HMUECKOro conaepkaHust B VHTepHETe, CcaMOCTOATENbHO (HOpMYyITUpYs
MIOMCKOBBIA 3allpoC, HAXOAUTh IyTH ONPEACNCHHUs OCTOBEPHOCTH TOJYYEHHOW HHGOpMAMK Ha OCHOBE
MMEIOLIUXCS 3HAHUN U IOMIOJTHUTENIbHBIX HCTOYHUKOB;



MCIIOJIb30BaTh MPHU BBIMOJHEHUH Y4E€OHBIX 3aJaHUl HAy4YHO--TIOMYJISIPHYIO JIMTEPATypy (PU3NUYECKOro COJEp KaHMs,
CIIPaBOYHBIE MaTEPHAIIBI, PECYpPChI ceTr MHTepHeT, BiaaeTh npuéMaMu KOHCTICKTUPOBAHUS TEKCTa, MPeoOpa3oBaHMs
uH(pOpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIEHHSI HA OCHOBE MH(MOPMAIIMKM U3 HECKOJBKUX MCTOYHHUKOB
¢u3MYecKoro coAepkaHusg, MNYOJIMYHO TMPEJCTABIATh Pe3yJbTaThl MPOEKTHOM WM  HCCIEA0BATENIbCKOU
NEeSATEIBHOCTH, IIPU ATOM I'PAMOTHO KCIIOIb30BATh U3yUEHHBIN MOHITUIHBIN anmapaT u3y4aeMoro paszzena Gu3uku u
COTIPOBOXK/IaTh BBICTYIUICHHE MPE3CHTAINEH ¢ YIETOM 0COOCHHOCTEH ayIUTOPUH CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
9 KIIACC

Ne

HaumenoBanue

KoanuecTBO 4acos

daekTpoHHbIe (UU(pPOBHIE)

JlesiTeILHOCTH

pa3fieJioB U TeEM Konrtpoabsnbsie IIpakTnueckue YHHUTEIH € y1€TOM
n/m Bcero o0pa3oBaTejibHbIE peCcypChl .
nporpaMmabI paﬁoT[,] paﬁOT],[ paﬁoqen NnporpaMmmbl
BOCIIUTAHUS
Pa3nen 1. Mexanuveckue siBJIeHUSA
Mexanunueckoe PazButue
11 JBUKEHHE U 15 ’ bubnroreka MO3HABATEIbHON
' CII0coOBI ero LIOK https:/m.edsoo.ru/7f41a4a6 = aKTHBHOCTH,
CaMOCTOSITENIbHOCTH;
OIIMCaHuA
HaXO0XICHHUC
. Bbubnnoreka
1.2 BsanmoneiicTBue Ten 18 1 1 LIICHHOCTHOTO acIICKTa
LIOK https://m.edsoo.ru/7f41a4a6 = ydaeOGHOTO 3HAHUS U
nHpopmanuu,
obecrnievyeHue ero
MOHUMAaHUA U
NepEeKUBAHUS
00yJaronmMucs; oropa
Ha IEHHOCTHbIC
OpUEHTHUPBI;
bubnuoreka noOykJIeHue coOIr01aTh
1.3 3aKOHBI COXPAHECHUS 9 1

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

MIPUHITUTIBI Y4eOHOM
JTUCITUTUIAHBI 1
caMOOpraHu3aluu;
JEMOHCTpPAIIHS
BOKHOCTH OOYYCHHS Ha
IIPOTSKEHUH BCE
JKA3HU JIJIs1 YCIIEUTHOM
pohecCHOHABLHOM
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3aJ]aui; YBAKUTEIBHOTO
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UIesIM; MyOJIUIHOTO
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TOYKHU 3PCHUS;
¢dopmupoBanue
OCO3HAHHOTO BBIOOpA
Oynymieit mpodeccun

Hroro no pazueny 42

Pa3zgen 2. MexaHn4ecKHe KOJE€0aHUA U BOJHBI

Mexanunueckue Bbubnnoreka HaXO0XKICHHUE

2.1 6 1
KoJIeOaHHS IHOK https://m.edsoo.ru/7f41a4a6 = UCHHOCTHOTO ACTICKTA

y4eOHOT0 3HAHUS U
nHpopmanuu,
obecrnievyeHue ero
IOHUMAaHHS U

" BuG NEepeKUBAHUS
29 €XaHU4YeCKue 7 1 nOIMOTEKA 06y AIOIIIMHUCS

BOJIHBI. 3BYK IMOK https://m.edsoo.ru/7f41a4a6 opranusarus Gopm

WHIUBUIYAIBHON U
IpyNIoBoi yueOHOM
JIeATEIIbHOCTH;
WHUITUHIPOBAHUE



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

00CYXICHUS COITHATBHO
3HaYMMOH HH(pOpMaIuH,
BBICKa3bIBAHUE CBOETO
MHEHHS, BBIPaOOTKH
CBOETO OTHOIICHUS;
MPUBJICYCHNE BHUMAHUS
K LIEGHHOCTHOMY aCHeKTy
M3y4aeMbIX SIBJIECHUI;
YCTaHOBKA Ha aKTUBHOE
y4acTHEe B PELICHUU
MPAKTUYECKHX 3a7a4
TEXHOJIOTHYECKOU U
COLIMaIbHOMI
HaIpaBJICHHOCTH;
nojJepKaHue
MOTHUBALIUH,
HaJa)KUBaHUE
MO3UTUBHBIX
MEXIIMYHOCTHBIX
OTHOIIICHUH,
YCTaHOBJICHHE
To0poXKenaTeTbHON
atMocdepsl Ha YPOKE;
MPUBJICYCHHE BHUMAHUS
K LIEGHHOCTHOMY aCHeKTy
M3y4aeMBbIX SIBJICHUI

Hroro no pazueny 13

Pa3nen 3. DjeKTpoMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI

DneKTpOMarHuTHOE
noJie u
3.1 8

SJICKTPOMArHuTHBIC
BOJIHBI

Bbubmnnoreka
IIOK https://m.edsoo.ru/7f41a4a6

JEMOHCTpALIHS
BaKHOCTH OOYYCHHS Ha
IIPOTSKEHUH BCEH
JKA3HU JIJIs1 YCIEUTHOM
npodhecCHOHATBLHOM



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

JIeATEIIbHOCTH;
¢dopmupoBanue
HaBBIKOB:
TeHepUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX HIEH,
CaMOCTOATENLHOIO
perieHust mpooJIeMBbl,
3a/1auu; YBAKUTEIHHOTO
OTHONICHHUS K UyKUM
UM, MMyOJIMIHOTO
BBICTYIUICHUS,
apryMEHTHPOBAHUS,
OTCTauBaHUS CBOSH
TOYKH 3PEHUS;

¢dopmupoBanue
OCO3HAHHOTO BBIOOpA
Oynymieit mpodeccun
Uroro no pazgeny
Pa3nen 4. CBeToBbIe IBJICHU
3aKOHBI WHULIUMPOBAHUE
bubnuoteka 6
4.1 PACTIPOCTPAHCHIA ITOK https://m.edsoo.ru/7f41a4a6 OCYIIE I CoHaTLHo
CBeTa SLALLE : 3HAUMMOM HHpOpMaIHH,
1 BBICKa3bIBAaHHE CBOCTO
MH3BL I BubaroTeKa MHEHHs, BEIPAOOTKH
4.2 OTNITUYECKHE .
[{OK https://m.edsoo.ru/7f4ladas ~BOCTO OTHOLICHIL,
pUOOPBI MPUBJICYCHHE BHUMAHUS
K IIEHHOCTHOMY acCIIeKTy
M3y4aeMbIX SIBICHU;
43 Paznoxxenue 6emnoro bubnmoreka JIEMOHCTPAIIHS
' CBETa B CIICKTP IHOK https://m.edsoo.ru/7f41a4a6 HPUMEPOB:
OTBETCTBEHHOTO,

IPaX1aHCKOI0



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

MOBE/ICHUS, IPOSBICHUS
YeIIOBEKOII00US uepes
moa00p TEKCTOB IS
YTEeHMUSI, 3a/1a9 JIJIs
pereHus, TpoOIEeMHBIX
CUTYalHM JJIst
00CyXICHUS;
MOOMIPEHNE
y4eOHOM/conuanbHOM
YCIIECITHOCTH U
MPOSIBIICHUN aKTUBHOU
JKU3HEHHOM MMO3HUIINH;
opranuzarus Gopm
VHIUBUYAJIBHON U
TPYIIIOBOM yueOHOM
NESITEIIbHOCTH;
JEMOHCTpALIHS
BaXHOCTU O0y4YEeHHS Ha
MPOTSKEHUH BCEH
JKU3HU IS YCIICIHON
npodeCcCHOHATbHON
JESITEIIbHOCTH;
dbopmupoBaHUE
TOTOBHOCTHU
aJIalTUPOBATHCS B
npoecCuoHATBLHOM
cpene

Hroro no pazneny

13

Pa3gen 5. KBanToBLIE IBJIEHUSA

Hcnyckanue u

5.1 MOTJIOIIEHNE CBETA

aTOMOM

Bbubnnoreka
IIOK https://m.edsoo.ru/7f41a4a6

HOOIIPEHHE
yueOHO/coruanbHON
YCIEITHOCTH U



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

5.2

Ctpoenue aToMHOTO
sapa

bubnunoreka
IMOK https://m.edsoo.ru/7f41a4a6

5.3

SnepHsle peakuuu

Bbubnnoreka
IIOK https://m.edsoo.ru/7f41a4a6

MPOSIBIICHUN aKTUBHOU
JKU3HEHHOM MO3UIINH;
opranuzarus Gopm
VHIUBUYAJIBHON U
TPYIIIOBOM yueOHOM
JESITEIIbHOCTH;
JEMOHCTpALHS
Ba)XHOCTH O0y4YeHHS Ha
MPOTSKEHUH BCEH
JKU3HU IS YCIIECIHON
npodeCCHOHATBHON
JESITEIIbHOCTH;
dbopmupoBaHUe
TOTOBHOCTHU
aJIanTUPOBATHCS B
npodecCHoHATBLHOM
cpene; peanuszaius
BOCTIUTATEIHHBIX
BO3MOKHOCTEHN
NESITEIIbHOCTH PEOCHKA,;
IPOEKTUPOBAHHE
CUTYyaIluii U COOBITHUH,
Pa3BHUBAIOIINX
HYMOILMOHAIBHO-
IIEHHOCTHYIO cepy
pebenka (KyiabTypy
MepEKUBAHUN U
[IEHHOCTHBIC
OpUEHTAIIHH ),
opranu3zaius Gopm
WHIUBUIYAIBHON U
IpyNIoBoi yueOHOM
JeSITENIbBHOCTH



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

HWroro no pazneny 18

Pasznea 6. [loBTOpuUTEIHHO0-00001IAKOIMH MOYJIb

POEKTUPOBAHHE
CUTYyaIluii U COOBITHUH,
Pa3BHUBAIOIINX
SMOIMOHATBHO-
[ToBTOpEHME N IIEHHOCTHYIO cepy
61 00006mIeHNE 8 5 bubnunoreka pebenka (KyﬂubTypy
' coAepKaHuA Kypca IIOK https://m.edsoo.ru/7f41a4a6 TEPOXMBAHIH 1
[IEHHOCTHBIC
¢busuku 3a 7-9 knacc OpUCHTALIH):
opranu3zaius Gopm
WHIUBUYAIBHON U
IpyNIoBol y4eOHOM
JeSITEIIbHOCTH
HWroro no pazneny 8
OBIIEE KOJIMYECTBO 102 5 9
YACOB I10 [TPOTPAMME



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