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MNOACHUTEJBHASA 3AIINCKA

[TporpamMMa o ¢u3rke Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHMs COCTaB-
JieHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHUM K pe3yjibTaTaM OCBOCHUS Ha 0a30BOM
yYpOBHE OCHOBHOM 00pa3oBaTelbHON MporpaMmbl, mpenctaBieHHbIx B DI'OC
000, a takxe ¢ yu€toMm (penepanbHoil pabouelt mporpamMMbl BocriuTanus U KoH-
HEMIUU MTpernoiaBanus yueoHoro npeamera «Duzmkay.

Conep:xanue mporpaMmsbl 1o (U3HMKE HaIpaBiIeHO Ha (GOPMUPOBAHUE €CTe-
CTBEHHOHAYYHON I'PaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aLUI0 U3yYeHUs (PU3NKU
Ha JESITEeIbHOCTHON OCHOBE. B mporpamme no (pu3uke y4MTHIBAIOTCS BO3MOXKHO-
cTH yueOHoro npeameta B peanusanuu TpedoBannit ®I'OC OOO k miaHupyeMbIM
JMYHOCTHBIM M METaNpPEIMETHBIM pe3yibTaTaM OOyUeHHUs], a TAaKXKE MEXIPEIMET-
HBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YE€OHBIX NMPEIMETOB HA YPOBHE OCHOBHOI'O 00-
niero oopa3zoBaHusl.

[TporpamMMa 1o ¢u3uKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rogam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouxcs.

[Iporpamma 1o ¢usuke paspaboTaHa ¢ LEIbIO OKa3aHUSd METOAMYECKOW MO-
MOILM YYUTEII0 B CO3JaHUH paboyeil mporpaMmbl O yueOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
MPEIMETOB, MOCKOJBKY (PHU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SIBJIE-
HUM, U3y4aeMbIX XUMUEH, OHMosorueil, actpoHoMuel u guanyeckor reorpaduei,
BHOCHUT BKJIAJ] B €CTECTBEHHOHAYUHYIO KapTHHY MUpa, MPEAOCTaBIsAeT HauboJsee
SICHbIE 00pa3Ibl MPUMEHEHHS] HAYYHOTO METOa O3HaHMs, TO €CTh criocoda moy-
YEHUS JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUECKOTo o0pa3oBaHUsI B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOU IPaMOTHOCTH U UH-
Tepeca K HayKe y 00y4aroIuxcsl.

Nzyuenne ¢usnku Ha 06a30BOM ypOBHE MpeEANojaraeT OBJIAJCHHUE CIEAYIO-
IIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH E€CTECTBEHHOHAYYHYIO TI'PaMOT-
HOCTB:

e Hay4HO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

e HHTEPHPETHPOBATH JIAHHBIE W HCIOJIb30BATh HAYUYHBIE JOKA3aTelb-
CTBa ISl MOJTYYEHUS BHIBOJOB.

[enn u3ydyeHus: pU3MKU Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs OIpe-
nenensl B Konnenuu npenoaaBanusi yueoHoro npeamera «dusnka» B o0pazoBa-
TeIBHBIX opranm3anusx Poccuiickoit deneparuu, peaqn3yOmuX OCHOBHBIE 00-
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nieo0pa3oBaTeIbHble MPOrpaMMBbl, yTBEpKAEHHOU pemieHneMm Kosmnernn Munu-
cTepcTBa npocBeniennst Poccuiickort @eneparuu (mpotokoi ot 3 aexadps 2019 r.
No [1K48H).

Heau uzyyenust pu3suKu:

PUOOPETEHUE MHTEpPeca U CTPEMJICHHUsS] O0YYaloIMXCs K HAyYHOMY HU3Y-
YEHUIO TIPUPOJIBI, PA3BUTHE X MHTEIICKTYIBHBIX U TBOPUYECKUX CIIOCOO-
HOCTECH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA M (pOopMUpOBaHUE
MCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTara U3yueHHs OC-
HOB CTPOECHUA MaTepuu U GyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKHU;
dbopMupoBaHUE TMPEICTABICHUN O pOJu (DU3UKU JUIST PA3BUTHUS JAPYTUX
€CTECTBECHHBIX HayK, TCXHUKHU U TEXHOJIOTHUH;

pa3BUTHE TIPEJCTABICHUN O BO3MOXKHBIX cepax Oymaymieit npodeccuo-
HaJbHOM JEATEbHOCTH, CBS3aHHOW ¢ (PU3MKOM, MOATOTOBKA K JajIbHEH-
memMy oOy4eHHIO B ’TOM HaIlpaBJICHUH.

JlocTikeHne dTUX 1elield mporpaMMebl Mo (U3UKEe Ha YPOBHE OCHOBHOTO 00-
1iero oOpazoBaHus 00ECIICUNBACTCS PEIICHUEM CISAYIONMIUX 3a/4a4:

npuoOpeTeHNE 3HAHUI O JUCKPETHOM CTPOCHHMM BEILECTBA, O MEXaHHUYe-
CKHX, TETUIOBBIX, AJICKTPHUYECCKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSCHITH (DU3UYECKUE SBJICHUS C
UCIIOJIb30BaHUEM MOJYyUYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PELIECHUS MPOCTEUIINX pACUETHBIX 3a7a4 C HUCIOIb30-
BaHUEM (PU3UYECKUX MOJICNICH, TBOPUECKUX U MPAKTUKOOPUECHTUPOBAHHBIX
3ajay;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble padOTHl M AKCIEPUMEHTAIBHBIE HCCICIOBAHUS C HCIOJb-
30BaHHEM H3MEPUTEIBHBIX IPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ mHMOpMaIel GU3MIECKOTo COACpKaHuUs,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
¢ (pu3uKoi, U COBPEeMEHHBIMHU TEXHOJIOTHUSMHU, OCHOBAHHBIMHU Ha JTOCTHKE-
HUAX QU3HUECKON HAYKHU.

Ha usyuenue usuku (0a30Bblil ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 00-

pazoBanusi oTBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJENI0), B 8
KJ1acce — 68 JacoB (2 yaca B Hejeno), B 9 kinacce — 102 vaca (3 yaca B HeZleInio).

[Ipennaraemsiii B mporpamMmMe no (pu3HKe nepeyeHb JadopaTopHbIX paboT u
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP IPOBEICHMUS
71a00paTOPHBIX pabOT U OMBITOB C YYETOM HMHIUBUAYAIbHBIX OCOOEHHOCTEHN 00Y-
YaIOMIMXCS, CIIUCKA SKCIIEPUMEHTAIBHBIX 3aJaHHM, TpeiaraéMblXx B paMKax oc-
HOBHOT'O TOCYIapCTBEHHOTO SK3aMeHa Mo (PU3HUKE.
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COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

@dusnka — Hayka o npupoje. SBienus npupoapl. OU3NUeCcKue SBICHUSA: Me-
XaHUYECKUE, TEIUIOBBIE, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyeckue
npudopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u apyrue ecrecTBEHHblE HAYKW M3Yy4aroT mpupony. EctecTBeH-
HOHAyYHBII METO]I MMO3HAHUs: HA0JI0/IeHNE, TOCTAHOBKAa HAy4YHOT'O BONPOCA, BbI-
JBUKEHHE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TMIIOTE3, OOBsICHEHHE Ha0IIoAae-
Moro siBieHus. Onucanue GU3nUecKux sIBICHUM ¢ TOMOIIBIO MOJICIICH.

Hemoncmpauuu.

1. MexaHuueckue, TeIIoBbIe, dJIEKTPUUECKUE, MArHUTHBIE, CBETOBBIC SIBJIE-

HUSL.

2. @uznyeckue npuOOpPhl U MPOLEAypa NMPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1M(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepeHue temmepaTrypsl Ipy MOMOIIH KHIKOCTHOTO TEPMOMETpPA U AaT-
Y1Ka TEMIIEPaTypHI.

6. IIpoBeneHue mcciaenoBaHUS IO MPOBEPKE T'MIOTE3bL: AAIBHOCTBH IOJETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BenlecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, T0Ka3bIBa-
IOIKE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHue yactull BemectBa. CBsI3b CKOPOCTH JBUKEHUS YaCTUIl C TeMIepa-
Typoi. bpoyHoBckoe aBuxenue, Auddysus. B3aumonelicTBre yacTull BENIECTBA:
IPUTSHKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KkpucTaIMYecKrx) Tei. B3auMocCBs3b MEX1y CBOMCTBAMHU BELIECTB B Pa3HbBIX ar-
peraTHbIX COCTOSIHUSIX U MX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH ar-
pEraTHbIX COCTOSIHUI BOJBI.

Hemoncmpayuu.



1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysum.

3. HaOmronenue siBneHui, OOBACHSAIOMMXCA TPUTSHKEHUEM WM OTTaJKHUBa-

HUEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. Omenka nuaMeTpa aToMa METOAOM PAMOB (C HUCIMONb30BaHUEM (OTOrpa-

buit).
2. OnbITHI 10 HAOJIOACHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.
Mexanudeckoe ABUKeHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE JIBHKeHUE. CKO-
pocTb. CpeHsisi CKOPOCTh IPU HEPABHOMEPHOM JBMKEHUU. Pacuér nmyTu u Bpeme-
HU JIBUKCHUS.
SBnenue uHepuuu. 3aKOH MHEpUUU. B3auMozaecTBue TNl Kak NpUYMHA W3-
MEHEHHUS CKOPOCTH JBUKEHHUA Tell. Macca kak Mepa uHEepTHOCTH Tena. [ImoTHocTh
BeecTBa. CBA3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYN B €IMHULIE 00BbEMA Bellle-
CTBA.
Cuna Kak xapakTepHCTHKa B3auMoaencTBusa Ten. Cuiia yrnpyroctd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. fIBJICHHE TATOTEHUS U CUJIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cujla TpeHUsI.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHUS Teja.
2. M3mepeHue CKOpOCTH NPSAMOIUHENHOTO B KECHUSI.
3. HaOmronenue sBieHUs HHEPLIUH.
4. HabmroneHue n3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5. CpaBHEHHE Macc 10 B3aUMOJAECHCTBUIO TEI.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHMSI (LIApUKa B KUIAKOCTH,
MOJIEJIH JEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I0
HAaKJIOHHOM IVIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. ONbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.
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Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUS M YBEIUYECHUS J1aBlieHUs. J[aBieHue rasa.
3aBUCHUMOCTH JaBJICHUA raza oT 00béMa, Temneparypsl. [lepeqaua naBneHus TBEp-
JBIMU TEJIAMM, KUJIKOCTAMM U razaMu. 3akoH Ilackais. [IHeBMaTnyeckne mamm-
Hbl. 3aBHCHUMOCTb JIaBJIEHUS JKUIAKOCTH OT INIyOuHbI. ['mapocraTtuueckuil mapa-
nokc. Coobmaromecst cocysl. [ uapaBiuyeckue MEXaHu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3aylmHOW oOosouku 3emiu. Oneir Toppuuemnu. M3mepenue armocepHOro
JaBJI€HUS. 3aBUCUMOCTbh aTMOC(EPHOTO JABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUOAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten.Bo3gyxomnnaBanue.

Jlemoncmpayuu.

o Uk w N R
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3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPaTyphl.

[Iepenaua naBIeHUs KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOCPEPHOTO JABICHUS.

3aBUCHMOCTD BBITAJIKHMBAIOIICH CHUJIBI OT 00bEéMa MOrpyKEHHOM YacTH Te-
Jia ¥ TIJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBHITCCHEHHOW JKUIKOCTH.
YcnoBue miaBaHus TEN: MJIABAHUE WM MOTPYKEHUE TEJI B 3aBUCHUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyKEHHOH B
JKUJIKOCTh YaCTH Tea.

OrnpeneneHue BBITAIKUBAIOWIEH CHIIbI, JIEUCTBYIOLIEH Ha TENO, MOTPY-
KEHHOE B )KUIKOCTb.

[TpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOIIEH CUIIbI, IEUCTBYIOLIEU HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHIIBI, JCi-
CTBYIOIICH Ha TEJIO B XKHUAKOCTH, OT 00BhEMA MOTPYKEHHON B KUIKOCThH
YacTH TeJa U OT IJIOTHOCTH JKUIKOCTH.

KoncTpyupoBanue apeomerpa uiad KOHCTPYHUPOBAHUE JIOAKHU U OIpeielie-
HHE €€ IPy30I0IbEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckast pabota. MOITHOCTb.

[TpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAaKJIOHHAs MI0CKOCTh. [IpaBuio paBHO-
Becusi pblyara. IIpumeHneHue npaBuia paBHOBECHsl pblyara K OJOKy. «30J0TO€
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npaBuio» Mexanukd. KITJ[ nmpocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckasa s>Heprus. Kunermueckasd u noreHuuanbHas sHeprus. [lpe-
BpAIllCHUE OJHOTO BHJAa MEXAHWYECKOW SHEPruu B JAPYro. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Ompegenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaKIOHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Paznen 6. TermioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOW TEOPUU CTPOCHHS Be-
niectBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThl, MOATBEPAKAAIOIIAE OC-
HOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, KUAKOTO M Traz000pa3HOro cOCcTosiHUM BemiecTBa. Kpu-
ctamndeckue u amopdusie Tena. OObsICHEHUE CBONCTB ra30B, KUJIKOCTEH U TBEP-
JIBIX TEJI Ha OCHOBE IOJIOKEHUM MOJICKYJISIPHO-KMHETHYECKOW Teopuu. CMaunBa-
HHE Y KalWJUISIPHBIC SIBJICHUS. TEMI0BO€ pACIIMPEHUE U CKATHE.

Temneparypa. CBsA3b TeMIepaTrypbl CO CKOPOCThIO TEILUIOBOTO ABMXKEHUS 4a-
ctull. BayTtpenunss sHeprus. CrocoObl M3MEHEHUs] BHYTPEHHEW SHEPruu: TEIIO-
nepeaada U copepiieHue padoThl. Bumbl Temionepenayu: TEMIOMPOBOIHOCTS,
KOHBEKILIHS, U3IIyYEHHE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mJIOO0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHME TeIUIoBoro Oananca. [lnaBnenue u oTBep/ieBa-
HUE KPUCTAJUIMYECKUX BEILECTB. YelbHas TeryoTa TuiaBiaeHus. [lapoobpazosa-
HUe U KoHjeHcarus. Mcnapenue. Kunenue. Y aenpHas Temiora mapooOpa3oBaHus.
3aBUCHUMOCTh TEMIIEPATYPHI KUIICHHUS OT aTMOC(HEPHOTO JIaBJICHUS.

BnaxHocTs BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Tpunuumner padoTs! TernoBbix apuratenei KIIJ[ TemmoBoro asurarens. Ten-
JIOBBIE JIBUTATEIIN U 3aIUATA OKPYKAIOIIEH CPEIIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

7



LA N

L ® N o

Hab6nronenue nuddysun.

HaOnroienue siBeHUi cMauBaHUsI U KaMWUISIPHBIX SIBJICHUH.
Habnronenue TemioBoro paciupeHus Tel.

N3meHeHue naBieHUs Ta3a IpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIQXKICHUU.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Bunae! Tennonepenayu.

OxJaXkJieHue IpUu COBEPIICHUHU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnroenne mocTossHCTBA TeMITepaTyphl MPH TIJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

OmnpenencHue AaBISHUS BO3yXa B OQJTOHE IIIIPHIIA.

OMBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHUSI BO3yXa OT €ro 00b-
€Ma M HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPhI.

HabOmronenne n3MeHeHus BHyTPEHHEH SHEPTHH Tella B pe3yJIbTaTe TEIIo-
nepeaayu u paboThl BHEIIHUX CHIL.

HccnenoBanue siBJeHUs TEIIOOOMEHA MPU CMEIIMBAaHUU XOJIOAHOW U To-
psAYeu BOIBI.

Omnpenenenre KOIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW IMPHU TETUI000-
MEHE C HarpeThIM METAJUTMYECKUM LIUITUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.
Dnexktpu3zanus Tea. J[Ba poaa 3MeKTpUUYECKUX 3apsiioB. B3anmonaeiicteue 3a-
psKeHHbIX Tell. 3akoH KynoHa (3aBUCMMOCTB CHJIbI B3AUMOJACHCTBHUS 3apsiKEHHBIX

TEJ OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXITY TEIAMHU).
DnekTpudeckoe noiie. Hanpssk€HHOCTH 3nekTpudeckoro nois. [Ipuniun cy-
NEPHO3UIUU IEKTPUUECKUX TT0JIeH (Ha KaYECTBEHHOM YpPOBHE).
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Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue atoma. [IpoBOAHUKH U JUAJIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTpUYeE-
CKOTO 3apsi/a.

DJIEKTPUYECKUM TOK. Y CIIOBHS CYHIECTBOBAHUS JJIEKTpUYECKOro Toka. Mc-
TOYHHMKH MOCTOSIHHOTO TOKa. JISHCTBUS 3JEKTPUUYECKOTO TOKA (TEIUIOBOE, XUMUYe-
CKO€, MATHUTHOE). DJIEKTPUUYECKUM TOK B AKHUJIKOCTSIX U razax.

Onextpuyeckas nenb. Cuna Toka. DileKTpuyeckoe Harpskenue. ConpoTus-
JIEHUE MPOBOJHUKA. Y IEIIBHOE CONPOTUBIICHHUE BelIeCcTBa. 3akoH OMa 1715 ydacTKa
uenu. [TocnenoBarenpsHOE U MapauieIbHOE COEIUHEHUE IPOBOIHUKOB.

PaGoTa m MOIIHOCTH SJEKTPUYECKOTO TOKA. 3akoH Jxoyns—JIeHma. Dnek-
TPUUECKHUE LIETIH U MOTPEOUTENN INEKTpUUecKoil sHeprun B ObiTy. KopoTkoe 3a-
MBIKaHHE.

[TocTosiHHBIE MarHUTHL. B3anmoneicTBUE MOCTOSAHHBIX MArHUTOB. Marnurt-
HOE Moje. MarHuTHoe noje 3eMJd U €ro 3Ha4eHue I KU3HU Ha 3emie. OnbIT
Opcrena. MarHuTHOE MOJIE AIEKTPUYECKOTO TOKA. [[puMeHeHne 31eKTpOMariuToB
B TE€XHHUKE. J[€MICTBME MArHUTHOrO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJBHUIA-
T€JIb TMOCTOSAHHOTO TOKAa. VCMONb30BaHWE SIIEKTPOABUIATENIE B TEXHHYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DnekTporeneparop. CrocoObl MOTYyUYEeHUS dIESKTPUUECKON YHEPTUU. DIEKTPOCTaAH-
[ Ha BO30OHOBJISIEMBIX HICTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEeKTPUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpOoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTpOCTaTHYECKAs UHAYKIIHSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[IpOoBOJHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHNKH TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS! BOJIbTMETPOM.
. Peoctat u mara3uH cCONpOTUBIICHU.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3ACICHUS ITOJHOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

L 0 N o Uk wN R

T e S S
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OneiTel @apajes.

3aBUCUMOCTh HAIMPABJICHUS HUHAYKIIMOHHOIO TOKa OT YCJIOBUU €ro BO3-
HUKHOBCHHS.

DJIEKTPOre€HepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnBITH 110 HAOTIOACHUIO JICKTPU3AINH TEJT HHIYKIIUECH W TIPH COMTPUKOC-
HOBCHUM.

HccnenoBanue NeHCTBUS SJIEKTPUUYECKOTO TOJs HA MPOBOAHUKU U JTU-
AIIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
H3mepenre u peryaIupoBaHie CHITbI TOKA.

W3mepenne u peryanpoBaHie HAMPSHKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO 4Yepe3 Pe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSDKEHUS Ha PE3UCTOPE.

OnBITHI, TEMOHCTPUPYIOITUE 3aBUCUMOCTD JJICKTPUICCKOTO COMPOTHUBIIC-
HUS TIPOBOJAHUKA OT €TO JIJTMHBI, TUTOIIAIA TIOTIEPEYHOTO CEUSHUS M MaTe-
puana.

[IpoBepka mpaBuiia CIOXKEHUSI HAMPSDKEHWA TPU MOCIEI0BATEIIBHOM CO-
CIMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiIa A1 CHIBI TOKA TTPH NApaJIICIbBHOM COSTUHEHUN PE3H-
CTOpPOB.

Omnpenenenue pabOThI ATEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
Omnpenenenre MOIIHOCTH DJECKTPUYECKOTO TOKA, BBIICIAEMON Ha Pe3H-
CTOpe.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WJIYIIETO Yepe3 JIAMITOYKY, OT
HaINpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MAarHUTHOTO B3aUMOJICUCTBUS TIOCTOSIHHBIX MarHUTOB.
M3y4yeHne MarHMTHOTO TOJISI MIOCTOSTHHBIX MAarHUTOB NMPU UX OOBEIUHE-
HUU U PA3CICHUH.

HccnenoBanne nelCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aUMOJICHCTBUS KaTYIII-
KM C TOKOM ¥ MarHiTa OT CHJIBI TOKAa M HAPABJICHUS TOKA B KATYIITKE.
N3yyeHue neiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
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19. KoHcTtpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATES.
20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.
21. OnbITEl IO MCCIIEIOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHOM WHIYKUUU: HC-
CJIEIOBAaHNE N3MEHEHUI 3HAaYCHUS U HAIIPaBJICHUS MHAYKIIMOHHOIO TOKA.
9 KIIACC

Pa3nen 8. Mexannueckue siBJEHHUS.

Mexanundeckoe nBrkeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHO-
CUTEJIHOCTh MEXAHUYECKOIO JIBWXKEHUs. PaBHOMEpHOE NPAMOIMHENHOE ABUXKE-
Hue. HepaBHomepHOe mpsiMonuHenHOe ABvkeHUE. CpelHss U MTHOBEHHAs CKO-
POCTB TENa NPU HEPABHOMEPHOM JBHKECHUM.

Yckopenue. PaBHOoyckopeHHOE IpsiMOJIMHEHOE nBHKeHue. CBoOoIHOE ma-
nenue. Oneitsl ['anunes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroTona.
[IpyHIMT CyNIEpIIO3ULUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus:: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOJHOTO Ma-
nenus. JIBuxkenne manet Bokpyr Connna. [lepBas kocmMuueckast ckopoctb. HeBe-
COMOCTb U IIEPETPY3KHU.

PaBHOBecue matepuanbHO TOYKU. AOCOMOTHO TBEpAOE Tejo. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJIbCa. PEaKTUBHOE NBUKEHHUE.

Mexannyeckast pabota u MOIIHOCTh. PaboTa cun TspKecTH, ypyrocTu, Tpe-
Hus. CBsA3b dHEPruu U padboThl. [loTeHIManbHast YHeprus Tena, NOJAHIATOro Hajl Mo-
BEPXHOCTHIO 3eMJIH. [loTeHIManbHas SHEprus cxartod npyxkuHbl. KuHernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW DHEPTHMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HalnrogeHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHEHHE ITyTE€N U TPACKTOPHUI IBMXKEHHS OJHOTO M TOTO )K€ TeJla OTHO-
CUTEJIBHO PA3HBIX TEJl OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.
4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBHYKEHMUS.
Habmroienue nBUKeHus Tea o OKPYKHOCTH.
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10.
11.
12.
13.
14.
15.
16.

Habmoienue MexaHn4ecKux sIBJICHU, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUH OTHOCHUTEIb-
HO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JACHCTBYIOLIEH Ha HETO
CHJIBI.

HaOmnroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aMMOACUCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIyJIbca MPHU aOCOIIOTHO YIPYTrOM B3aUMO/ICHCTBHH.
Habmroienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IIPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPIHH NPU JIBHKEHUU Tella Mol AeCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBIKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHON CKOPOCTH MyTH OTHOCATCS KaK PsiJl HEUETHBIX YHCEII, TO COOT-
BETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJTMHAKOBBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJBXKEHUS OT CHUJIbI HOP-
MaJIbHOTO JTaBJICHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBHKCHUU Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

OmnpeneneHue padoThl CUJIBI YIIPYTOCTH MPH MOIBEME TPy3a ¢ UCTOJIb30-
BaHMEM HETOJBUKHOTO U MOJBUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS! SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.
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KonebatenbHoe aBmxkenrne. OCHOBHBIC XapaKTEPUCTHKHU KOJIEOaHUI: IEpUOI,
4acToTa, aMIUINTyAa. MareMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxarwomue kosuebanus. BeinyxaeHHble Konebanus. Pesonanc. Mexanuue-
ckre BOJIHBI. CBOMCTBAa MEXaHUUYECKHUX BOJIH. [IpO10JIbHBIE M NTOTIEPEYHBIE BOJIHBI.
JImuHa BOJIHBI U CKOPOCTB €€ pacnpocTpaHeHnsa. MexaHn4ecKue BOJIHbI B TBEPAOM
TeJe, CCHCMMYECKHUE BOJIHEI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1.

o v s~ W N

HaOmronenne koneOaHuii Teln mod AEHCTBUEM CHIBI TSIKECTH U CHJIIBI
YIPYTOCTH.

HabOmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HaOmroienne BeIHYKICHHBIX KOJIGOAaHUM U pe30HaHca.

PacnipocTpaneHne mpo10IbHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICIIH ).
Hab6mronenune 3aBUCHIMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTHYECKHI PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1.

7.

Omnpenenenre 4acTOThl ¥ IepUoAa KoueOaHU MaTeMaTUYeCKOro MasiTHU-
Ka.

OnpeneneHue 4acTOThl U MEPUOAA KOJICOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCUMOCTH MEepUOJia KOJIeOaHUH MMOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MeproJia KoJeOaHUu MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TepHUOa KoJIeOaHUHN Tpy3a, MOJBEUIEHHOTO K
HUTH, OT Macchl rpys3a.

OmnbITI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD MEpPHOa KOJICOaHUH MPY>KUH-
HOTO MasiTHUKA OT MAacChl Ipy3a U >KECTKOCTHU MPY>KUHBI.

N3mepenne yCKopeHHs CBOOOJHOTO MaJeHHUSL.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE TOJie. DJIEKTPOMArHUTHbIE BOJHBI. CBOMCTBA 3JIEKTPO-
MarHuTHbIX BOJIH. [IIkana 351eKTpoMarHuTHRIX BOJIH. MICMoab30BaHuE 3JIEKTpOMAr-
HUTHBIX BOJIH JIJISI COTOBOM CBSI3HU.

DnekTpoMarHuTHas npupoga cera. CkopocTh cBeTa. BoimHOBBIE CBOICTBa

CBCTAa.

Hemoncmpauyuu.

1.
2.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.
BonHoOBEBIE CBOMICTBA CBETA.
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Jlabopamopuvie pabomul u onvimol.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBast mozenb cBeta. Mctounuku cBeta. [IpsiMonuHeliHOe pacrpocTpaHe-
Hue ceta. 3atmenust Connna u Jlynsl. Otpaxkenue cBera. [lnockoe 3epkaino. 3a-
KOH OTpaX€HUs CBETA.

[Ipenomnenue cBera. 3aKOH IpesioMiieHHs cBeTa. [loiHOe BHyTpeHHee oTpa-
KeHHue cBera. Mcrnosib30BaHWE MOJHOIO BHYTPEHHETO OTPAXEHUS B ONTHYECKHUX
CBETOBO/JIAX.

JIunza. Xox nyueidt B nuH3e. OnTuueckas cucteMa (QoTtoamnmapara, MUKpPO-
CKOIla W Teneckona. ['a3 kak ontudeckas cuctema. bau3opykocTh U AaJIbHO30]-
KOCTb.

Paznoxenue Oenoro ceera B crnekTp. Omnbithl HpioTona. CroxeHue crek-
TpaJbHBIX IBETOB. [{ucnepcus cBera.

Hemoncmpauuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xop nydei B coOuparoriei JInHse.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tonmy4yenune n300paxeHuit ¢ MTOMOIIIBIO JIUH3.

[TpuHiun aevictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

L 0 N ok WwWwN e

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnepgoBaHue 3aBUCUMOCTH yria OTPaKEHHUsSI CBETOBOTO Jiyya OT YIJia
naJieHus.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUS CBETOBOTO Jiy4ya OT yTJjia
NaJIeHUs! HA TPAHULIE «BO3yX—CTEKIIOM.

4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
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7. ONBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB MPH WX HAOIIOJCHHUH 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas Mozaens aromHoro siapa. M3oronsl. PangnoakTuBHbIe mpeBpariie-
Hus. [lepron momypacmaia aTOMHBIX SIIAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprus CBs3M aTOMHBIX siaep. CBsI3b Macchl M 3HEPruu. Peakiuu cuHTE3a U Jie-
nenus saep. Ucrounnku sHeprun ConHIa U 3BE3 .

Snepnas sHepreruka. JIeMCTBUS pagMOAKTUBHBIX M3JIyYEHUW Ha KUBBIE Op-
raHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIUX U3TYyUYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CIUIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE YHEPTUU YACTHUILIBI 10 TOPMO3HOMY ITYy-

T (110 poTorpadusim).

3. M3mepeHue pagnoakTMBHOIO (POHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIuu
¥ 00001IeHNs TPEIMETHOTO COIEPKAHUS U OMBITA JAEATEIHLHOCTH, IPHOOPETEHHO-
ro Ipv U3yYEHUHU BCEro Kypca (PU3MKH, a TakKe JJIg MOATOTOBKH K OCHOBHOMY
roCyJlapCTBEHHOMY AK3aMEHY 10 (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeET.

[Ipy “3ydYeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaINpeAMETHBIX TIAHUPYEMBIX pe3yJbTaToB OOy4YeHHs, (OpMHUpYETCs ecTe-
CTBEHHOHAYYHASITPAMOTHOCTb: OCBOEHHE HAay4YHBIX METOAOB HCCIIEIOBAHUS SIBIIE-
HUUW TPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHATH (PU3UUECKHUE SBICHUS,
MPUMEHSISl TIOJYyYEHHbIC 3HAHMS, PEllaTh 3a/laud, B TOM YHUCJI€ Kaue€CTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.
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[IpuHIMNIMANBHO AESATEIBHOCTHBIA XapaKTep JAHHOTO pa3jielia Pealn3yeTcs
3a CUET TOTO, YTO OOYJAIONTUECS BBHITTOTHSIIOT 3a/IaHMsI, B KOTOPBIX MM TIpe/jiaraeT-
csl:

Ha OCHOBE IMOJYYEHHBIX 3HAHUHN Pacro3HaBaTh U HAYYHO OOBICHATH PU3NUe-
CKHE SIBJICHUS B OKPY’KAIOLIEH TPUPOJIE U MIOBCEAHEBHON KU3HU;

WCITIOJI30BaTh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCIIE I MPOBEPKHU THIIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATH HAYYHbIE OCHOBBI HanOOJIee BAXKHBIX JOCTHXKEHUM COBPEMEHHBIX TEX-
HOJIOTUI, HampuMep, MPAKTUYECKOTO HCIOJIb30BaHUSA PA3JUYHBIX HCTOYHHKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUSA U COXPAHECHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U-
3UKE HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

N3yuenue pu3MKu Ha YpOBHE OCHOBHOTO OOIIETO 00pa30oBaHUs HAMPABICHO Ha

JOCTH)KEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX pe-
3yJbTaTOB.

B pesynbTare uzyuenus GuU3MKU Ha ypOBHE OCHOBHOTO O0IEro 00pa30BaHUA Y

obOyuarorierocss OyayT chOpMUPOBAHBI CIICIYIOINE JTUYHOCTHBIC PE3yJbTaThl B 4a-
CTHU:

1) maTpuoTHYECKOT0 BOCIIUTAHUS

— MpPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3nUecKoil HayKH;

— LIEHHOCTHOE OTHOILIEHUE K IOCTHKEHHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYKJIEHHHM OOIIECTBEHHO3HAUMMBbIXU
THUYECKUX MPOOJIEM, CBA3AHHBIX C NMPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHUN
busuKy;

— OCO3HAaHHME BAXXHOCTH MOPAJIBHO-3THYECKUX NPHUHIUIIOB B JACSITEIBHOCTU Y4é-
HOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIIPUSITUE ICTETUUECKHUX KadyecTB (pU3MUecKor HaykH: €€ TapMOHMYHOTO IO-
CTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO NMMO3HAHUSA:

— OCO3HAHME LEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTa IO3Ha-
HUSI MUPA, OCHOBBI PAa3BUTHs TEXHOJIOIMHU, BaAXKHEUILIEU COCTABISAIOLIECH KYJIBTY-
PBIL;

— pa3BUTHE HAy4YHOM JII0OO3HATEILHOCTH, UHTEpECa K MCCIEI0BATEIbCKON /Ies-
TEJIbHOCTH;

5) popMuUpPOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIArONOJIyYHS:
— OCO3HaHMWE LIEHHOCTU 0e30MacHOro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJIOTU-
YEeCKOM MHpE, BaXKHOCTHU MpaBui 0€30M1aCHOTO MOBEICHUSI Ha TPAHCIIOPTE, Ha J10-
porax, ¢ 3JIEKTPUYECKUM U TEIIOBBIM 000PYI0BAHUEM B IOMAIIHUX YCIOBUSIX;

— c(opMUPOBAHHOCTh HaBbIKa pedieKkcuu, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY
Y TAKOT'O K€ MpaBa y APYyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:
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— aKTUBHOE y4acTHE B PCIICHUU MPAKTUICCKUX 3a1a4 (B paMKaxX ceMbU, 00pa3o-
BaTEJIbHOW OpraHu3alud, TOpoja, Kpas) TEXHOJOTMYECKOH | COIUaIbHOU
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHIM;

— UHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCcCrid, CBI3aHHBIX C (PU3UKOM;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

— OpHUEHTallMs Ha NPUMEHEHHE (PU3NYECKUX 3HAHUU JJIs pellleHus 3a1ad B o0a-
CTU OKPY’KAIOUIEH Cpelbl, IIIaHUPOBAHUA MOCTYNKOB U OLUEHKU MX BO3MOKHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOILEH CPEe/Ibl;

— OCO3HaHME TJIO0ATLHOTO XapaKTepa SKOJOTUYECKUX MPOoOJeM W MyTel ux pe-
HICHUS,

8) ajanTanuu K M3MEHAKIIMMCS YCJIOBHAM COLMAJIBHOI U NMPUPOJAHOI cpe-
AbI:

— MOTPEOHOCTH BO B3aMMOJICUCTBUY MPU BBHIMOTHEHUH UCCIIEIOBAHUN U MPOEKTOB
(bu3MYecKoi HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

— TIOBBIIICHUE YPOBHSA CBOEU KOMIIETEHTHOCTH 4epe3 MPaAKTHUUYECKYIO JeATElNb-
HOCTB;

— noTpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHWM, B TOM 4YHCIIe (POPMYyIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

— OCO3HaHHE NIePUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIACTH
busuKy;

— IJJAHUPOBAHKUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3UUECKUX 3HAHUIA;
— CTpEMJICHUE aHAIM3UPOBATh M BBISBIIATH B3aMMOCBS3M MPUPObI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIOJIL30BAHUEM (DU3NUECKUX 3HAHUA;

—OLICHKAa CBOUX JIEMCTBUM C YYETOM BIIMSAHUS HAa OKPYXKAIOLIYIO CPENY, BOZMOXK-
HBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs! MpOrpaMMbl 10 GU3HKE HA YPOBHE OCHOBHOT'O OOILETO

oOpa3oBaHusi y oOydaromierocs OyayT cOopMHpOBaHbI MeTamnpeIMeTHbIe pe3yJib-
TaThl, BKIIOYAIONINE TTO3HABATEIHbHBIC YHUBEpPCAIbHBIC YUCOHBIC NCUCTBUS, KOMMY-
HUKATHUBHBIC YHUBEPCAIbHBIE y4eOHBIC ICHCTBUSA, PETYJISTUBHBIC YHUBEPCATHHBIC
yueOHbIC TCHCTBHS.

Ilo3HaBaTeJbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:
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BBISIBJISITH U XapaKTE€PU30BaTh CYIIECTBEHHBIE NMPU3HAKH OOBEKTOB (sIBIIE-
HHUI);

YCTaHABIIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCU(PUKALMU, OCHOBAHHS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH UM NPOTHUBOPEUHUSl B PACCMATPUBAEMBIX (paKTax,
JaHHBIX U HAOJIOJICHUSX, OTHOCSIIMXCS K (PU3HMUECKUM SIBJICHUSM;

BBISIBJISITh MPUYMHHO-CIICICTBEHHBIC CBSA3HM MPU U3YYECHUU (U3HUECKUX SIB-
JICHUH M TPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJIB30BAHUEM JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKJIIOUEHUH, BbIIBUTaTh TMIIOTE3bl O B3aUMOCBA3SIX (Pu-
3UYECKUX BEJINYMH;

CaMOCTOSTENIbHO BBIOMpPATh CIOCOO peleHus: y4eOHo (U3HYecKor 3anayu
(cpaBHEHHME HECKOJIBKHUX BAPUAHTOB PELICHHS], BRIOOp Hanboiee Mo IX0 1l e-
ro C Y4ETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLCKue JeCTBUSA:

UCIIOJIb30BaTh BOMIPOCHI KAK HCCIIEIOBATENbCKAN HHCTPYMEHT MO3HAHMS;
MPOBOAUTE MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(U3HYECKUI HKCIIEPUMEHT, HEOOJIBIIOE UCCIEI0BAHUE (PU3MUYECKOTO SIBIIE-
HUS;

OIICHHBATh HAa MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(GOPMAIIHIO, TTOTYICHHYIO
B XOJI€ MCCJIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSTEeNIbHO (OPMYJIMPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
MPOBEAEHHOIO HAOJIOICHNUS, OMbITA, UCCIIEIOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JalIbHEMIee pa3BUTHE (DUINYECKUX MPOIEC-
COB, a TaKX€E BBIJIBUTATh MPE/IOIOKEHUS 00 UX PA3BUTUU B HOBBIX yCIOBH-
SIX U KOHTEKCTaX.

PabGora ¢ undpopmaumeii:

MPUMEHSTD Pa3InIHbIC METOJIbI, MTHCTPYMEHTHI U 3aIPOChI TIPH TIOMCKE U OT-
6ope nHpopMaIy WM TaHHBIX ¢ YIETOM MPEAJIOKEHHON yueOHOU usnue-
CKOM 3ajauu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HWHTEPIPETUPOBATH WHGOPMAIIUIO
Pa3IUYHBIX BUIOB M OPM TIPEICTABICHHS,

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAJIBHYIO (OpMYy MpeacTaBiICHUS HHQPOP-
Maluy ¥ WUTIOCTPUPOBATh pelIaeMble 3aJa4l HECIOXKHBIMUA CXeMaMH, Tua-
rpaMMaMu, HHOU TpaduKoi 1 UX KOMOUHAIUSMU.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUS:

B X0j/ie 00CYXXJIeHUsI Yy4eOHOro Marepuaia, pe3yiabTaToB J1ab0paTOPHBIX pa-
00T U MPOEKTOB 3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMbI U BbI-
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CKa3bIBaTh W], HAIIEJICHHbIC HA pEIICHUE 3aJaud U MOAJepKaHue Oiaro-
JKEJIaTeIIbHOCTH OOIICHHS;

COTIOCTABJIATH CBOM CYXKJEHUS C CYKICHUSIMH IPYTHX YYaCTHHKOB TUANIOTA,
OOHapy>KUBATh Pa3IMYUe U CXOACTBO MMO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

MyOJIMYHO TPEACTABIATh PE3YyJIbTAaThl BBIMOJHEHHOTO (PU3MYECKOTO OIBITa
(aKCTIepUMEHTa, UCCIIEeIOBAHUS, IPOCKTA);

MOHUMATh M UCIHOJB30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHIWBHUIYaTbHOM
paboThI IPU PEIIEHUN KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHHUMATh 1€ COBMECTHOM JEATENIbHOCTH, OPraHU30BbIBATh IEUCTBUS TIO
e JOCTMKECHHIO: pacIpedesiaTh poJid, 00CYKIaTh MPOILECCHl U Pe3yIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBITIOJHATH CBOIO 4YacTh PalOTHI, JOCTHTas KAa4eCTBEHHOTO pe3yibTaTa o
CBOEMY HAIPABJICHUIO U KOOPJIUHUPYS CBOM JIECUCTBUSA C JPYTMMH UYJICHAMHU
KOMaH/1bl;

OILICHMBATh Kaue€CTBO CBOETO BKJa/la B OOIIMI MPOAYKT 1O KPUTEPHUSIM, CaMO-
CTOATEIHHO CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIISITH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYalUsIX, TPEOYIOMUX JIJIs
peuieHust PU3NIEeCKUX 3HaAHUM;

OPUEHTUPOBATLCA B PA3IUYHBIX MOAXOAaX MPUHATHUS PEUIeHUN (MHAUBUIY-
albHOE, IPUHSATHE PEUICHUS B TPYIIIE, IPUHATHE PELICHUN IpyHnoil);
CaMOCTOSITEJIbHO COCTABJISITh QJITOPUTM PEIICHUs (PU3NUYECKOW 3aJa4d WA
MJIaHa MCCIIEIOBAHUS C YIETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3-
MOHOCTEH, apryMEHTHUPOBATh IIPe1jiaraeéMble BapHUaHThl PELICHUIH;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), AMOIUOHAJIbHBbIN HHTE/LJIEKT:

JlaBaTh AJICKBAaTHYIO OLIEHKY CUTyallud U IIPEJIararh IIaH €€ N3MEHEHUSI;
OOBSICHATh IPUYUHBI JOCTHXKEHUS (HEIOCTHXKEHHMS) PE3YIbTATOB JICSATEIbHO-
CTH, aBaTh OLICHKY MIPUOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTHUBHI B JICSITEIHLHOCTh (B TOM YHUCJIE B XOJ BBIMOJHEHUS (Pu-
3MYECKOTO HMCCIICIOBAHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIINXCSI CUTYaIlui, YCTAaHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHO-
CTeH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUSIM;
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CTaBUThb c€0s HA MECTO JPYroro 4ejaoBeKa B XOJI€ Copa WM JUCKYCCHM Ha
HAay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIrOro;
MpHU3HABaTh CBOE MPaBO Ha OIMIMOKY MPH pelIeHUuU (PU3NUECKHX 3334 WU B
YTBEPXKIACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoHuy oOyueHus B 7 kJjacce IpeIMETHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYHAOIINXCSI YMEHU:

WCIIOJB30BaTh MOHATUS: (PU3NYECKUE U XUMUYECKUE SIBJICHUSI, HAOI0ICHUE,
AKCIIEPUMEHT, MOJIeb, TUIOTE3a, CAUHUIBI (U3HMUYECKUX BEIUYHH, aTOM,
MOJIEKYJIa, arperaTHbIe COCTOSTHUS BellecTBa (TBEPOE, KUIKOE, Ta3000pa3-
HOE€), MEXaHUYECKOE JIBIDKCHHE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIH-
HEWHOE), TpaeKTOpus, paBHOJCUCTByoIas cuia, aedopmanus (ymnpyras,
MJIACTUYECKas ), HEBECOMOCTb, COOOIIAIONINECS COCY/IbI;

paznuyaTh siBiaeHUs (auddys3us, TEIUIOBOE IBUKEHUE YACTHUI[ BEIIECTBA,
PaBHOMEPHOE JIBM>)KEHUE, HEPABHOMEPHOE JABUKECHHUE, MHEPIIUSA, B3aUMO/ICH-
CTBHE TEJI, paBHOBECHE TBEPJBIX TEJI C 3aKPEIUIEHHON OCBhIO BpallleHus, Me-
penaya JaBiieHUs] TBEPIALIMU TeNlaMU, KUJIKOCTSIMU M Ta3aMmH, aTMOchepHoe
JaBJICHKE, TJIABaHUE TeJI, MIPEBPAICHUS] MEXaHUYECKOW AHEPIUM) MO OmNuca-
HUIO UX XapaKTEpPHBIX CBOMCTB U HAa OCHOBE ONBITOB, JEMOHCTPUPYIOLIUX
TaHHOe (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3UUYECKUX SIBIICHUI B OKpYXKaro-
IeM MUpE, B TOM uuciie GU3nYeCcKUe SIBICHUS B MPUPOJIE: MPUMEPHI ABUMKE-
HHS C PA3JIMYHBIMUA CKOPOCTSMH B JKMBOW M HEXHUBOM IMPUPOAE, ACUCTBUE
CWJIBl TPEHHUS B TMPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOTO MaBJICHUS Ha
KUBOW OpPTaHM3M, IUITABAaHUE PHIO, phIUard B TEJIE YEIOBEKA, MPU ITOM Tepe-
BOJUThH MPAKTUYECKYIO 3a/1a4y B YU4e€OHYIO, BBIJACISTH CYIIECTBECHHBIC CBOM-
cTBa (MpU3HaKK) (PU3NUECKUX SBICHUM;

OMHCHIBATh W3YYEHHBIC CBOWCTBA TEN W (PU3HUECKHUE SIBJICHHS, HCIIOIB3YS
dusnueckre BeTUYNHBI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEJIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC TeJa, CH-
Ja TpeHus, NaBlieHHe (TBEPIOrO Tela, JKUJKOCTH, ras3a), BhITAJIKHBAIOIIAS
cuia, MexaHudeckas paboTa, MOLIHOCTb, IJIEYO CUJIbl, MOMEHT CHUJIbI, KO3(-
(UIIMEHT MOJE3HOTO JACHCTBUS MEXaHU3MOB, KHHETUYECKAs M MOTEHIINATb-
Hasi DHEPrus), IPU OMHCAHUHU TMPABUILHO TPAKTOBATH (PU3WUYECKHUIA CMBICI
UCIOJIb3yEMbIX BEJIMYMH, UX O003HAYEHUS U €IMHMIIbI (PU3NYECKUX BEIIH-
YUH, HAXOJAUTh (POPMYIIBI, CBSA3BIBAIOUINE TAHHYIO (DU3UYECKYIO BETUYUHY C
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JIPYTUMU BEJIMYMHAMHU, CTPOUTH IpaUKU U3YUEHHBIX 3aBUCUMOCTEH (PU3H-
YECKUX BEJIMYMH;

XapaKkTepu30BaTh CBOMCTBA TeN, (PU3MUECKUE SIBJICHUS U MPOIIECCHI, UCTIONb-
3ys IpaBujia CJIOKEHUS CHIT (BAOJIb OJTHOM MpsMOi), 3akoH ['yka, 3akoH Ilac-
KaJis, 3aKOH ApxuMmesna, MpaBWIO paBHOBecUsi phluara (0J0Ka), «30J10TOE
IIPaBUJIO» MEXAHUKH, 3a4KOH COXPAHEHUSI MEXaHUYECKOW 3HEPTUH, IIPU 3TOM
JaBaTh CJIOBECHYIO (hOPMYIHPOBKY 3aKOHA M 3aIUCHIBATH €r0 MaTeMaTHye-
CKO€ BBIPA)KEHHE;

OOBACHATH (PU3MYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyalluid MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
MIPUYUHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKHUX
1IaroB ¢ OMmopoi Ha 1—2 U3y4eHHBIX CBOWCTBA (PU3NYECKHUX SIBICHUH, PU3H-
YECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 3a/1aud B 1—2 NEeWCTBUS, UCTIONIb3YS 3aKOHBI U (DOPMYJIbI,
CBs3BIBaIONME (PM3MUECKUE BEIUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlayu
3aMMUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3UUECKUE BETUUYUHBI B (OP-
MyJIbl U TIPOBOJUTH PACUEThI, HAXOAUTh CIIPABOYHBIC JIAaHHBIC, HEOOXOAUMBbIEC
JUTSI PEIlIeHUs 3aj1a4, OLIEHUBATh PEATUCTUYHOCTH MOJYYCHHOU (PU3NUYECKON
BEJINYUHBI;

pacrno3HaBath MpPoOJIEMbI, KOTOPbIE MOXKHO PEIINTh MPU MOMOIIU (husude-
CKMX METOJIOB, B ONIMCAaHUM MCCJIENOBAHUS BBIACIATH MMPOBEPSEMOE MPEAIIO-
JokeHue (TUIoTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOITYUYEHHBIH PE3YIib-
TaT, HAXOAUTH OLIMOKHU B X0JI€ OMbITA, JEJIaTh BHIBOBI IO €T0 pe3yabTaTaM;
MIPOBOJIUTH OIBITHI IO HAOIOACHUIO (DM3HUECKUX SBICHUN WM (DU3UIECKUX
CBOMCTB TeJ: (POpMyIUpPOBATH MPOBEpPsSIEMBIE MPEANONIOKEHHS, COOUpaTh
YCTAHOBKY M3 NPEAJIOKEHHOTO 00O0pYJIOBaHUsA, 3aMMChIBaTh XOJ OMNbITa U
bopMyIUpOBaThH BHIBOJIHI,

BBITIOJHSITH TIPSIMBbIE MU3MEPEHUS PACCTOSTHUS, BPEMEHH, MacChl Teia, 00béMa,
CWJIBI U TEMIIEPATYPhI C UCIIOJIH30BAHUEM aHAJIOTOBBIX U IUMPOBBIX MPHOO-
POB, 3aIMCHIBATh MTOKA3aHUs TPUOOPOB C YUETOM 3aJaHHOM aOCOIFOTHOM TM0-
IPELIHOCTH U3MEPEHU;

MPOBOJIUTh UCCIICOBAHUE 3aBUCUMOCTH OJIHON (DU3UYECKON BETUYHHBI OT
JIPYroi ¢ MCMOJIb30BAaHUEM MPAMBIX U3MEPEHUN (3aBUCUMOCTH MYTH PaBHO-
MEPHO JBHXKYILIETOCS Tela OT BPEMEHU JBWKCHUS TENAa, CUJIbl TPEHHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 00pabOTKU MOBEPXHOCTEH Tel U He3a-
BUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIA COMPUKOCHOBEHHUS TEJl, CUIIbI YIIPYTO-
CTH OT YJIMHECHHUSI TIPY>KUHBI, BRITAJTKABAIOMICH CHJIBI OT 00BEMA MOTPYKEH-
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HOM 4acTH TeJa U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT ILIOTHO-
CTH TeNia, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHM TUIaBaHUS
TeJl, YCIIOBUM paBHOBECHS pbluara U OJOKOB), y4aCTBOBAaTh B IJIAHUPOBAHUU
y4eOHOTO HCCJIEI0BaHMs, COOMPATh YCTAHOBKY M BBIMIOJHATH M3MEPEHUS,
cienysl MpeayioKEHHOMY IJIaHy, PUKCUPOBATh PE3YNbTAaThl MOTYYEHHOU 3a-
BUCUMOCTU (PU3NYECKUX BETUYHMH B BHUJIEC MPEIJIOKEHHBIX TaOIuI] U Tpadu-
KOB, JIeJIaTh BBIBOJIBI 10 pE3yJibTaTaM HUCCIICIOBAHMUS;

MPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3UYECKUX BEJIMUUH (TJIOTHOCTH Bellle-
CTBA JKUJIKOCTH M TBEPAOTO TE€Ja, CUJa TPEHUS CKOJIbKEHHUS, TaBJICHUE BO3-
IyXa, BBITAJIKUBAIONIAsl CUJIA, ACHCTBYIOIIAS HA MOTPYKEHHOE B JKUJKOCTh
TeN0, KO3 UIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CIEIys
MPEI0)KEHHOW MHCTPYKIIUK: TIPU BBIMOJHEHUH U3MEPEHUN cOOMpaTh dKCIe-
PUMEHTAIBHYIO YCTAHOBKY U BBIUUCIISITh 3HAUCHHE UCKOMOMW BEJIMYUHBIL;
coOJI0/IaTh TpaBUiIa TEXHUKHU O€30MacHOCTH MpU padoTe ¢ JabopaTOPHBIM
000py10BaHUEM;

YKa3bIBaTh MPUHIUIIBI ACHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, JTUHAMOMETP, COOOIIAIOIIMECS COCY/bI, OapOMETp, phlvar, Imo-
JBVDKHBIM 1 HEMIOABMXKHBIHN OJIOK, HAKJIOHHAS IJIOCKOCTD;

XapaKTepU30BaTh MPUHIUIBI JIEUCTBHUS HU3YyYEHHBIX MPUOOPOB M TEXHHUYE-
CKMX YCTPOMCTB C ONOpPOW Ha MX ONUCaHUs (B TOM YHCIIE: MOAIIMITHUKH,
YCTPOMCTBO BOJOINPOBOAA, TUAPABINYECKUI MpPecc, MAHOMETP, BBICOTOMED,
MOPIITHEBON HACOC, apeoMeTp), UCTOJIb3Ysl 3HaHUS O CBOMCTBaX (pU3MUECKUX
SBJICHUM U HEOOXOAUMbIEC (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
MPUBOIUTH IPUMEPHI (HAXOIUTh HHPOPMAIIHIO O MPUMEpax) MPAKTUIECKOTO
UCIIO0JIb30BaHusl (PM3UYECKUX 3HAHUM B MMOBCEIHEBHOM JKM3HU JJIsI 0Oecneye-
HUsl 0€30MacHOCTU NP 0OpallleHUuU C MPUOOpPaMU M TEXHUYECKUMHU YCTPOM-
CTBaMH, COXPAHEHHUS 3/I0POBbSI U COOJIIOJICHUSI HOPM IKOJIOTHYECKOT0 TTOBE-
JICHHS B OKPYIKAIOIIEN Cpene;

OCYIIECTBJISTh OTOOp MCTOYHWUKOB WMH(popmaruu B MHTEepHETE B COOTBET-
CTBHHM C 3aJJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUHN U
MyTEM CpaBHEHUS PA3IMUHBIX UICTOYHUKOB BBIICIATH MH(OPMALIUIO, KOTOpast
SIBJISICTCS] IPOTUBOPEUNBON MITM MOXKET OBITh HEJIOCTOBEPHOM;

MCIIOJIH30BaTh TPU BBHITIOJHEHUN Y4YEOHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3NYECKOTO COACpIKAHUsS, CIPABOYHBIE MaTEPHAIIbI, PECYPChI
cetu MHTepHer, BaajeTh npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpaso-
BaHUs UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
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co3/laBaTh COOCTBEHHBIC KpaTKHE MUChbMEHHBIC M YCTHBIE COOOIIEHUS Ha OC-
HOBE 2—3 MCTOYHUKOB MH(GOpMAINK (GU3HIECKOTO COJCPIKAHMS, B TOM YHCIIS
MyOJUYHO JeNaTh KpaTKUE COOOIICHHS O pe3yibTaTaxX MPOEKTOB WU y4eO-
HBIX HCCJICIOBAaHUM, MPU 3TOM IPaMOTHO MCIIOJIb30BAaTh M3YyUYEHHBIN IOHSI-
TUWHBIA anmapaT Kypca (U3UKH, COMPOBOXK/IATh BHICTYIUICHHE ITPE3CHTAIU-
eu;

MIPU BBITTOJTHCHUHM YYEOHBIX MPOEKTOB M WCCIICAOBAHUMA paclpenemsiTh 00si-
3aHHOCTH B TPYMII€ B COOTBETCTBHUM C ITOCTABJICHHBIMU 3aa4aMH, CICAUTH 3a
BBIIIOJTHEHUEM IIJIaHA JICMCTBUM, aJeKBaTHO OIICHHMBATh COOCTBEHHBINM BKJIaJI
B JICSATEIILHOCTh TPYIIIbI, BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE,
YUYUTHIBasi MHEHHUE OKPYKAIOIIUX.

K xonny oOydenust B 8 kjiacce npeaMeTHbIe pe3yjbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOMIMXCA YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JBH)KEHHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAIINUECKUE U
aMmopdHbIe Tejla, HACHIIIIEHHBIH U HEHACHIIICHHBIN Map, BIaKHOCTh BO3IyXa,
TeMmrepaTrypa, BHYTPEHHsSI SHEPrus, TEIJIOBOM JBUTATElb, SJIEMEHTApHbBIN
AJIEKTPUYECKUN 3apsl, SJICKTPUUECKOE T10JIe, NMPOBOJHUKU U TUDJICKTPUKH,
MTOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T0JIE;

pa3nuaTth SABJICHUS (TETUIOBOE pacIIMpeHue M C)KaTHe, Terionepeaayda, Ter-
JIOBOE€ PABHOBECHE, CMAYMBAHUE, KAMUJUISIPHBIC ABJICHUS, UCIAPEHUE, KOH-
JIeHCallMs, TJIaBJICHUE, KpUcTauu3alus (OTBEpAEBaHUE), KUIEHUE, TEIIO-
nepeaava (TErIOMPOBOIHOCTh, KOHBEKIIUS, U3IIyUCHHUE), dJCKTpU3aAIUs Te,
B3aMMO/ICVCTBUE 3aPAJIOB, JEUCTBUS JICKTPUUYECKOTO TOKA, KOPOTKOE 3aMbl-
KaHue, B3aMMOJEHCTBME MarHuTOB, JIEMCTBUE MAarHUTHOTO MOJI HAa MPOBO/I-
HUK C TOKOM, 3JIEKTPOMAarHuTHAasi MHIYKIIMS) 110 OMUCAHUIO UX XapaKTEePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTAHHOE (PU3HUECKOE SIB-
JICHHE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUECKUX SIBJICHUN B OKpPYXKaro-
IeM MHUpPE, B TOM 4ucje (Pu3nueckue sIBICHUs] B MPUPOJIC: TOBEPXHOCTHOE
HATSOKCHUE U KaWJUISIPHBIC SIBJICHUS B MPUPOE, KPUCTAIUIBI B MIPUPOJIE, U3-
nyuenue ConHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3bI, 00pa3oBaHUE PO-
ChbI, TYMaHa, WHEsI, CHETa, DJIEKTPUUYECKHE SBICHUS B aTMOC(hepe, MIeKTpUUe-
CTBO JKHMBBIX OPTaHM3MOB, MAarHUTHOE ToJie 3eMuid, Apeid TOII0COB, POIh
MAarHUTHOTO TOJIA JIJIA )KMU3HU Ha 3eMJie, OJISIPHOE CUSIHUE, TIPU 3TOM Iepe-
BOJUTHIIPAKTUYECKYIO 3a7lauyy B Y4e€OHYIO, BBIJICIATh CYIIECTBEHHBIE CBOM-
cTBa (pu3HaKK) (PU3NIECKUX SBICHUM;
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ONUCHIBaTh W3YYECHHbIE CBOMCTBA TE€I U (PU3NYECKUE SBIICHUS, HCIIOJIb3YS
¢usnyeckue BETMYMHBI (TeMIlepaTypa, BHYTPEHHSSI JHEPIHs, KOJIUYECTBO
TEIJIOTHI, yeJbHAas TEIIOEMKOCTh BEIIECTBA, YAECIbHAs TEIJIOTA IJIABJICHNUS,
ylleabHas TeIuioTa napooOpa3oBaHus, y/elbHAas TEIUIOTa CTOPAHUS TOILIMBA,
KOA(Q(PUIUEHT MOJE3HOTO AECUCTBUSA TEIJIOBOW MAaIUUHBI, OTHOCUTEJIbHAS
BJIQXXHOCTh BO3/lyXa, JJIEKTPUYECKUM 3aps, CWIA TOKa, JJIEKTPUYECKOE
HaIpsHKEHUE, COMPOTUBJIEHUE IPOBOJHUKA, YAEIBHOE CONPOTUBIICHUE BEIlle-
CTBa, pab0OTa U MOILIHOCTH AJIEKTPUUECKOrO TOKA), IPU ONMUCAHUU MPABUIIBHO
TPAKTOBATh (PU3UYECKUN CMBICI HUCHOJIb3YEMbIX BEJIUYMH, O0O3HAUECHUS U
€IMHULIBI (PU3NYECKUX BEJIWYUH, HAXOAUTh (DOPMYIbI, CBSA3BIBAIOLIUE aH-
HYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepHU30BaTh CBOMCTBA Tell, PU3NUYECKUE SBJICHUS U MPOILECCHI, UCIOJIb-
3yl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOEHUS
BEIIECTBA, IMPUHIUI CYNEPIO3ULUHU TMOJIeH (Ha Ka4YeCTBEHHOM YpOBHE), 3a-
KOH COXpaHEeHMs 3apsiia, 3akoH Oma s ydacTka LenH, 3akoH JDkoyisa—
Jlenna, 3aKOH COXpaHEHUs SHEPTUHU, ITPU STOM JaBaTh CIOBECHYIO (pOopMyIiH-
POBKY 3aKOHA M 3alIMCBhIBaTh €I0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBACHATH (PU3HUECKUE MPOLIECCHI M CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEK-
CTE CUTyallMid MPAaKTUKOOPUEHTUPOBAHHOIO XapakKTepa: BBISIBIATh HNPUYWH-
HOCJIEJICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE W3 |—2 JIOrMUeCcKHUX IIaroB ¢
oropoi Ha 1—2 U3ydeHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, PU3NIECKUX 3a-
KOHOB WJIM 3aKOHOMEPHOCTEM;

pemarh pacu€THble 3a7a4u B 2—3 AeMCTBUSL, UCTIONb3Ys 3aKOHBI U (hOPMYJIBI,
CBA3BIBaIOLME (PM3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlayu
3aMKUChIBaTh KPATKOE YCIOBHE, BBISBIATh HEJOCTATOK JAHHBIX ISl pELICHUS
3a/71a4uM, BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEIICHHUS,
MPOBOAMUTH PACUETHl U CPaBHUBATH IMOJyYEHHOE 3HAu€HUE (PU3MUECKON Be-
JIMYUHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MpPoOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MpU MOMOIIU (usuye-
CKHX METOJOB, UCHOJIb3Ys ONMUCAHNE UCCIEIOBAHUS, BBIACIATH IPOBEPSEMOE
IIPEAINOJIOKEHNE, OLEHUBATh MTPAaBUIBHOCTh NOPSAJIKA MTPOBEACHUS UCCIEN0-
BaHMSI, I€JaTh BBIBOJIBI;

MPOBOAMTH OMBITHI MO HAOTIOACHHUIO (PU3MUECKUX SIBICHUN WM (PU3NUECKUX
CBOMCTB TeJ (KaNnWUISIPHBIE SBJICHUS, 3aBUCUMOCTb JJaBJICHUS BO3/1yXa OT €ro
0o0bEMa, TeMIepaTypbl, CKOPOCTU MpOLecca OCTHIBAHUS M HAarpeBaHus IpU
M3JIYYEHUH OT [BETA M3JIydarolleu (moriomnaroiieil) HOBEpXHOCTH, CKOPOCTh
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UCHapeHUsl BOABI OT TEMIEPATYPhl KUJKOCTH U IUIOUIaAN €€ MOBEPXHOCTH,
ANEKTPU3aLUs TEJl U B3aUMOJECUCTBHUE JIEKTPUUECKUX 3apsi/iOB, B3aUMOJCH-
CTBUE IOCTOSIHHBIX MAarHMWTOB, BU3yaJM3allMsl MarHUTHBIX IOJIEH MOCTOSH-
HBIX MarHUTOB, JACUCTBHUS MArHUTHOIO IOJISI HA IPOBOJHUK C TOKOM, CBOM-
CTBa AJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENsl IMOCTOSHHOIO TOKA):
(opMyIupOBaTh MPOBEPSIEMBIE IMPEANOJIOKEHUS, COOUPATh YCTAHOBKY U3
MpeIoKEHHOr0 000py/A0BaHus, OMHUCHIBATh XOJ OMbITa U (OPMYyIUPOBATH
BBIBOJIBL;

BBIIIOJIHATH MPSAMBIE U3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHON BIIAXKHOCTH
BO3/yXa, CHJIbl TOKa, HANPSOKEHUs C MCIOIb30BAaHUEM aHAJIOrOBBIX MpHUOO-
POB U JTaTYMKOB (DU3UUECKUX BEIMYHMH, CPABHUBATH PE3YJIbTATHl U3MEPEHUN
C YYETOM 3aJaHHOM a0COIFOTHOM MOTPELIHOCTH;

MPOBOAUTL UCCIICIOBAHUE 3aBUCHUMOCTH OAHOW (DU3NUYECKOM BEIUYUHBI OT
APYTo# C UCIONb30BAHUEM MPSAMBIX U3MEPEHHUM (3aBUCUMOCTBH COIPOTHUBIIE-
HUS [IPOBOJIHMKA OT €r0 JUIMHBI, IUIOIIAN [TIONEPEYHOIO CEUEHUS U YIAEIbHO-
ro COMPOTHUBIIEHUS BEIIECTBA MPOBOJAHUKA, CHJIBI TOKA, UAYLIETO Yepe3 Mpo-
BOJHUK, OT HANPSDKEHUS HA MPOBOJAHUKE, UCCIIEI0BAHUE MOCIIEI0BATEILHOTO
U MapajyiebHOrO COEIMHEHUI MPOBOJHUKOB): MJIAHUPOBATH UCCIIEOBAHUE,
coOupaTh YCTAHOBKY M BBINOJIHATH HM3MEPEHHUs, CIEAys MPEIOKECHHOMY
IU1aHy, (PMKCUPOBATh PE3yJIbTaThl MOJYyUYEHHOW 3aBUCUMOCTH B BUJE TAOJIHULL
U rpauKOB, 1€7aTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMS;

MPOBOJIUTH KOCBEHHbIE M3MEpeHUsl (pU3nUecKux BeTWUUH (yIelbHas Terio-
€MKOCTb BEIIECTBa, COPOTUBJICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh JIEK-
TPUUYECKOT'0 TOKA): MJIAHUPOBATh U3MEPEHHUSI, COOMPATh HKCIIEPUMEHTAIBHYIO
YCTAHOBKY, CJIEys MPEJI0KEHHON MHCTPYKIIUU, U BBIYUCIIATH 3HAUCHHUE Be-
JTUYUHBL

coOJI0/1aTh MpaBUiia TEXHUKU O€30MacHOCTH MpU padoTe ¢ JadopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHHUYE-
CKHUX YCTPOICTB C OMOPOM Ha MX OMMCAHUs (B TOM YHCIIE: CUCTEMa OTOILIEe-
HUS JIOMOB, TUTPOMETP, MMapoBasi TypOMHA, aMIIEPMETP, BOJIbTMETP, CUETUUK
AJIEKTPUYECKON 3HEPTUHU, AJIEKTPOOCBETUTENbHbIE NMPHUOOPHI, HArpeBaTeNb-
HBIE AJIEKTPONPUOOPHl (IPUMEPHI), DIEKTPUUECKUE MPEIOXPAHUTENH, dJICK-
TPOMArHUT, 3JEKTPOJBUIaTeb IOCTOSIHHOIO TOKA), WCIOJb3Yys 3HAHUS O
CBOMCTBAaX (PU3MYECKUX SBJICHUN U HEOOXOAMMBbIE (PU3HUECKHE 3aKOHOMEp-
HOCTH;
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pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTEIbHBIE MPUOO-
pBI IO CXEMaM U CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEp-
MOC, TICUXPOMETpP, TUTPOMETP, JIBUTATEIb BHYTPEHHETO CrOPAHUS, IJICKTPO-
CKOII, PEOCTAaT), COCTABIISATh CXEMbI DJIEKTPUUYECKUX LIETIEH C MOCIe10BaTENb-
HBIM U MapajuiebHbIM COCAMHEHUEM 3JIEMEHTOB, pa3jnyasl yCIOBHbIE 000-
3HAYEHUS AJIEMEHTOB AJIEKTPUUECKUX LETIEH;

MIPUBOJANTH TIPUMEPHI (HAXOIUTh MHPOPMAIIHIO O MPUMEPaX) MPAKTUICCKOTO
HCTIOJB30BaHus (PU3NYECKUX 3HAHUN B MOBCEAHEBHON KU3HM ISl oOecreue-
HUs1 6€30MacHOCTU TP 0OpaIlleHUuu C MPUOOpPaMU M TEXHUYECKUMU yCTPOUA-
CTBaMHU, COXPAHEHUS 3/I0POBbSI U COOJIOJICHUS HOPM JKOJIOTUYECKOTO MOBE-
JICHHS B OKPYIKAIOIIEH Cpene;

OCYILECTBIISITh MOUCK MHPOpMaIuu puznueckoro cojepxanus B Uutepuere,
HAa OCHOBE MMEIOIINXCS 3HAHWUWA U MYTEM CPAaBHEHUS JIONOJHUTEIbHBIX HC-
TOYHHUKOB BBIJCISITH HH(DOPMAIUIO, KOTOpAs SIBJISETCS MPOTUBOPEUNBON HIIH
MOJKET OBITh HEIOCTOBEPHOM;

WCIIOJB30BaTh TPU BBIMOJHEHUM YYEOHBIX 3aJlaHUNl HAyYHO-TOMYJISPHYIO
auTeparypy (pu3MUecKoro cojepkaHus, CIPaBOUYHBIC MAaTEpHUAIIbI, PECYPCHI
cetu MHTepHeT, BIajeTh npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpaso-
BaHMS WH(POpMAIMK U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbBIE MHCHMEHHBIE M KpPATKUE YCTHBIE COOOIICHUS,
0000111ast uH(OPMAIUIO U3 HECKOJIIBKUX UCTOYHUKOB (PU3UYECKOTO COAEpKa-
HUSI, B TOM YHUCJIe yOJUYHO MPEACTABISATh PE3YIbTAaThl TPOCKTHON WU MC-
CJIEIOBATENBCKON AEATEIIBHOCTH, MPU 3TOM I'PAMOTHO HCIOJIB30BATh H3Y-
YEHHBIN MOHATUWUHBIN anmapar Kypca (GU3UKH, COMPOBOXKIATH BHICTYIIJICHUE
IIPE3CHTALUEN;

P BBIMOJHEHUH YUYE€OHBIX MTPOCKTOB U UCCIETOBaHUM (PU3NUECKUX TTPOIIeC-
COB pacrpeesaTh 00513aHHOCTH B IPYIINE B COOTBETCTBUU C MTOCTABJICHHBIMU
3a/la4aMu, CJIEIUTh 3a BBINOJHEHHUEM IUIaHA JEHUCTBUN M KOPPEKTHUPOBATh
€ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJl B NIEATEILHOCTH TPYIIIHI,
BBICTPAMBATh KOMMYHHMKATUBHOE B3aWMOJICHCTBUE, MPOSABISAS TOTOBHOCTH
paspemniath KOHMIUKTHI.

K xoniy oOydeHus B 9 kJacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

WCIIOJB30BaTh MOHSTHUS: CUCTEMa OTCYETa, MAaTepUalibHasi TOYKA, TPAEKTO-
pusi, OTHOCUTEIBLHOCTh MEXaHUYECKOro ABWXKEHUS, Aedopmainus (yrpyras,
IlacTU4YecKas), TpeHHe, HEHTPOCTPEMUTENBHOE YCKOPEHHUE, HEBECOMOCTh U
MePErpy3Ku, IEHTP TSKECTH, aOCONIOTHO TBEPAOE TENO, IEHTP TKECTH
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TBEPOTO Tesla, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsI U BOJIHBI, 3BYK, WH-
(Gpa3ByK U yIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, ITKaja 3JIEKTPOMArHUT-
HBIX BOJIH, CBET, OJIM30PYKOCTh U JTaJbHO30PKOCTh, CIEKTPhl UCIYCKaHUS U
NoTJIoleHus, ainbda, 6eTa- U raMMa-u3IydeHUs], U30TOIIbI, sIepHasi YHEPTre-
THKa;

pasznuyaTh SBJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBU-
KEHUE, PABHOYCKOPEHHOE INMPSMOJIMHENHOE JABUKEHUE, CBOOOTIHOE IMaJCHUE
TE€JI, PABHOMEPHOE JIBHKEHHUE IO OKPYKHOCTH, B3aHMOJECHUCTBUE TEN, Peak-
TUBHOE JIBWKEHHUE, KojeOaTelabHOe ABM)KEHHE (3aTyXalollUe U BBIHYKICH-
HbIE KOJICOAHUs), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAXKEHUE 3BYKa, MPSAMO-
JUHEWHOE DPACIHpPOCTPAHEHUE, OTPAXKEHHUE U NPEJIOMIICHHE CBETA, IOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHE OEJNOro CBETa B CIEKTP U CJIO-
KEHHE CIIEKTPAIBHBIX IIBETOB, NUCIEPCUS CBETA, €CTECTBCHHAS PAaINOAKTHB-
HOCTb, BO3HUKHOBEHHE JIMHENYATOTO CIIEKTpa U3IYUYEHHs) [0 OMUCAHUIO UX
XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHUX JAaHHOE
(u3HUecKoe SBIICHUE;

pacno3HaBaTh NPOSBICHUE M3YYEHHBIX (DU3MUECKUX SIBJICHUN B OKpYXkaro-
meM Mupe (B TOM uncie Gu3nYecKue sSBJIECHUS B PUPOE: TPUIUBBI U OTIU-
Bbl, IBWKEHNE TU1aHeT COJTHEYHOW CUCTEMBI, PEAKTUBHOE JABUKEHHUE JKHUBBIX
OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSCEHUE, CEHCMUYe-
CKH€ BOJIHBI, I[yHAMH, 3X0, [[BE€TA T€JI, ONTHUYECKHUE SBJICHUS B IPUPOE, OHO-
JIOTUYECKOE JEHUCTBHE BUAMMOIO, YyIbTpadUOJETOBOIO M PEHTTEHOBCKOIO
U3ITyYCeHUM, €CTECTBEHHBIN PaMOAKTUBHBIN (POH, KOCMUYECKUE JTy4H, pa-
JUOAKTUBHOE U3ITy4YE€HHE PUPOIHBIX MUHEPAJIOB, IEHCTBUE PAIMOAKTUBHBIX
U3ITy4YeHU HAOpraHU3M 4eJIOBEKa), MpPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO
3a/1ayy B y4eOHYIO0, BBIJIETISTh CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKK) (U3HUe-
CKMX SIBIICHU;

ONUCHIBAaTh W3YYECHHbIE CBOMCTBA TEM U (PU3WYECKUE SBIICHUS, HCIIOJIb3YS
(¢uznyeckue BEIMUMHBI (CPEeHsAS U MCHOBEHHAs CKOPOCTH Tejia MpU HEpaBs-
HOMEPHOM [IBU)KECHUH, YCKOPEHHUE, MEPEMENIEHUE, ITYTh, YIJIOBas CKOPOCT,
CuJia TPEHHMsI, CUJIa YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOHOTO Majie-
HUS, BEC TeJa, UMITYJIbC TeJa, UMITYJIbC CUJIbl, MEXaHU4YecKasi paboTa U MOIII-
HOCTb, IOTEHIMAIbHAS YHEPTHS TEJA, OJHATOrO HAJl MOBEPXHOCTHIO 3E€MJIN,
ITOTEHIHAJIbHAS DHEPTUsl CKATOM NPYKUHBI, KHHETUYECKAs] DHEPT s, TIOJIHAS
MEeXaHU4ecKasi SHEpPrus, MEePUoJl U YacToTa KoJieOaHUM, JUIMHA BOJIHBI, TPOM-
KOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTEIb MPEIIOMIICHHUS Cpe-
Ib1), TIPH OMHCAHUU TPABHIBHO TPAKTOBATh (PM3MUECKUN CMBICI UCIOJIB3Yye-
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MBIX BEJIMYWH, 0003HAUYECHUS U €AUHMIIBI (PU3NYECKUX BEIUYMH, HAXOIUTh
(GopMyIIbl, CBS3BIBAIONINE JAaHHYIO (PU3MUECKYIO BEIMYUHY C APYTUMHU BEJH-
YUHAMH, CTPOUTH TPaPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;
XapaKTepHU30BaTh CBOMCTBA TeJl, PU3NYECKUE SBJICHUS U MPOIECCHI, UCTIOJIb-
3ysi 3aKOH COXpaHEHHUsS! SHEPIrHH, 3aKOH BCEMUPHOTO TATOTEHHS, MPUHIUI
CYTNEPIIO3UIIMK CHJI, TPUHIIUI OTHOCUTEIbHOCTH [ anuies, 3akonbl HeioToHa,
3aKOH COXPaHEHUs UMITYJIbCA, 3AaKOHBI OTPAXKEHUS U NMPEJIOMIICHUS CBETA, 3a-
KOHBI COXPAaHEHMs 3apsI0BOr0 U MacCOBOTO YHCEI MPH SIACPHBIX PEaKUUsX,
IpU 3TOM JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCBIBATH €r0 Ma-
TEMaTHUYECKOE BBIPAXKECHUE;

OOBACHATH (PU3UUECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEK-
CT€ CUTYyallMid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUH-
HO-CJIEJICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTMYECKHUX LIAroB C
O1opoi Ha 2—3 U3yYEHHBIX CBOMCTBA (PU3UUECKUX SBICHUM, PU3NUECKUX 3a-
KOHOB WJIM 3aKOHOMEPHOCTEN;

pemiaTh pacy€THbIE 3a/1ayu (ONMUpAIOLIUEcs Ha CUCTEMY U3 2—3 ypaBHEHUM),
MCIIONIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBaIONINE (PU3HUECKUE BEITMUYMHBI: Ha
OCHOBE aHaJlM3a yCIOBUS 33Jaud 3alUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH
HEJOCTAIOIINE WIM M30BITOYHBIC JaHHBIC, BHIOWpATh 3aKOHBI U (POPMYIIBI,
HEOOXOAUMBIE JJI PEIeHUs, IPOBOAUTh PAcU€Thl U OLICHUBATh PEATUCTUY-
HOCTb MOJYYEHHOT'O 3Ha4Y€HUS (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPoOJEMbI, KOTOPbIE MOXKHO PEIIUTh MpU MOMOILIU (hu3nye-
CKHX METOJIOB, UCIIOJIb3Ysl ONTMCaHUE HCCIEA0BaHNUs, BEIICIATh IPOBEPSIEMOE
IPENOJIOKEHUE, OLICHUBATh MPAaBUILHOCTD MOpPsiIKa MPOBEAEHUS UCCIEN0-
BaHUs, JeNaTh BBIBOJBI, WHTEPIPETHPOBATh PE3YyNbTAaThl HAOTIOACHUA U
OTIBITOB;

MIPOBOJUTH OIIBITHI 10 HAOMIOACHUIO (PM3MUECKUX SBICHUN MU (PU3UIECKIX
CBOMCTB Ten (M3ydeHHE BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUs
SHEPruM, 3aBUCUMOCTh MepHoJa KoJeOaHu! NPy>KUHHOTO MasSTHHUKA OT Mac-
CBI TPYy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT aMILTUTYIbI MaJIbIX
KOJIe0aHM, MPSIMOJIMHEMHOE PacHpOCTPAHEHHE CBETa, PasyioKeHHe Oeoro
CBETa B CIIEKTpP, U3yUYEHHE CBOMCTB M300pa)kK€HUS B IUIOCKOM 3€pKajie U
CBOWCTB M300paKeHUs TpeaMeTa B coOuparomeld JMH3e, HaOII0JCHUE
CIUIOIIHBIX U JTUHEHUYATHIX CIEKTPOB U3JIyUYEHHUS): CAMOCTOSTEIbHO COOMPATh
YCTaHOBKY M3 M30BITOYHOTIO Habopa 000PYyI0BaHHUS, ONTUCHIBATH X0/ ONbITA U
€ro pe3yJibTaThbl, POPMYIUPOBATH BHIBOIBI;
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POBOJUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX HU3MEPEHHH, ompenesss
CpeaHee 3HaYeHHe M3MepsieMol BelW4YMHbBI ((POKyCHOE paccTosiHue cobupa-
IOIIEH JTMH3BI), 000CHOBBIBATH BHIOOP Crocoba u3MepeHust (M3MEPUTETHLHOTO
npuodopa);

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NUYECKUX BEIUYHUH C UCITIOIb30-
BaHUEM MPSMBIX HU3MEPEHHUM (3aBUCHUMOCTb IYyTH OT BPEMEHH MPU PaBHO-
YCKOPEHHOM JIBIDKEHUHU 0€3 HavyallbHOM CKOPOCTH, MEpUoaa KojJebaHui mMa-
TEMAaTHUYECKOr0 MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yTja OTpPaKE€HUs
CBETa OT yIJia MaJCeHHs U YIJia TPEJIOMJICHUSI OT yrila MaJeHus): TIaHUPO-
BaTh MCCJIEJOBAHUE, CAMOCTOSITEIbBHO COOMpPATh YCTaHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE TaOJIHUIL
U TpauKOB, 1€JaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMUUH (CPEIHASI CKOPOCTh
U YCKOpPEHUE Tea MpU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHUE CBOOOIHO-
ro majieHus, >kECTKOCTh MPYKUHBI, KOIPPUIIUEHT TPEHUSI CKOJIBKEHUS, ME-
XaHu4eckas paboTa U MOIIHOCTb, YAaCTOTA U MEPUOJ KoJieOaHUN MaTeMaTH-
YECKOI'0 U MPY>KMHHOTO MAasITHUKOB, ONTUYECKAs] CUJIa COOMpAroOLIeH JINH3bI,
PaAMOAKTUBHBIN (POH): TJIAHUPOBATH W3MEPEHHs, COOMpPATh HKCIIEPUMEH-
TaJbHYI0 YCTAHOBKY W BBINOJHATH U3MEPEHHUS], CIEIysl MPEAJIOKEHHON MH-
CTPYKILHH, BBIYUCISATh 3HAYEHUE BEJIMYMHBI U aHAIU3UPOBATH MOJYYEHHBIE
pe3yJIbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHI;

coOJI01aTh MpaBUila TEXHUKH O€30MacHOCTH MpU padoTe ¢ JadopaTOPHBIM
000opy10BaHUEM;

pas3nuyaTh OCHOBHBIE MPU3HAKUA W3YYEHHBIX (DU3UUYECKUX MOJIENICH: MaTepu-
anbHas TOYKa, aOCOIIOTHO TBEPJOE TEJIO, TOYEHYHBIM MCTOYHUK CBETA, JIyY,
TOHKas JIMH3a, MJAHETapHas MOJeNb aToMa, HYKJIOHHAs MOJENb aTOMHOTO
a1pa;

XapaKTepU30BaTh MPUHIIUIBI JTEUCTBHUS HM3YyYEHHBIX MPUOOPOB M TEXHUYE-
CKHX YCTPOMCTB C ONOPOW HAa UX OMMCAHMS (B TOM YHUCIE: CIUIOMETp, IaT-
YUKW TOJIOKEHUS, PACCTOSHUS U YCKOPEHMs, PAKeTa, 9XOJOT, OUKH, MEepHU-
ckor, (oToamnmapar, ONTHYECKUE CBETOBOJbI, CIEKTPOCKOM, TO3UMETp, Ka-
Mepa BunbcoHa), ucmonb3ysl 3HaHUS O CBOMCTBaX (PU3MUECKUX SBJICHUNA U
HE0OXoaMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

HCIIOJB30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH HM3YYEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX NPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPHU
pelIeHNH y4eOHO-TIPaKTUYECKUX 3a1a4, ONTUYECKHE CXEMBbI JIJIsl TIOCTPOEHUS
M300paKeHHH B TNIOCKOM 3€pKaJie U coOOUparome JMH3e;
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IPUBOUTH IPUMEPHI (HAXOIUTh UHPOPMAIIMIO O MPUMEpaX) MPAKTUIECKOTO
MCIIOJTh30BaHUs (PM3MUECKUX 3HAHWN B MMOBCEIHEBHON JKU3HU IS oOecrede-
HUS O€30MaCHOCTH TIPU OOpAIIEHUN C MPUOOpaMH U TEXHUYECKUMH YCTPOM-
CTBaMM, COXPAHEHUS 3/I0POBbSI U COOJIOJICHUSI HOPM JKOJIOTUYECKOIrO MOBE-
NI€HUS B OKPY’KaIOIIEN Ccpeae;

OCYUIIECTBJISATH MOUCK MH(pOpMaluu pu3nuecKoro cojepxxkanus B Uutepuere,
CaMOCTOSITENIbHO (POPMYIUPYsI TOMCKOBBINM 3aMpocC, HaXOAUTh MyTH OMpesae-
JIEHUsI TOCTOBEPHOCTH TMOJIy4YEHHON HH(GOpPMAllUM HAa OCHOBE HMEIOLIUXCS
3HAHUU U JOTIOJHUTEIbHBIX HCTOUHUKOB;

UCIIOJIb30BaTh TPHU BBIMOJHEHUU YYEOHBIX 3aJaHUN HAYy4YHO-TIOMYJISAPHYIO
auTeparypy (puU3MUEecKOro cojepkaHus, CIPaBOUYHBIC MAaTEpHUAIIbl, PECYPCHI
cetu NHTEpHET, BlaieTh NpUéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3o-
BaHUs MH(POPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIIIEHUS HA OCHOBE WH-
dbopmanu U3 HECKOJIbKUX UCTOUYHUKOB (PU3UYECKOTO COJIEpIKAHMS, ITyOIny-
HO IPEACTABIIATH PE3YyJIbTAThl TPOCKTHOU WJIM UCCIIEI0BATEIBCKON JEATEIb-
HOCTH, TTPY 3TOM T'PAMOTHO MCIIOJIb30BaTh U3YUYCHHBIN MOHATUWHBIN anmnapar
M3ydaemMoro paszjesna (U3MKU U COMPOBOXK/IATh BBICTYIUICHUE MPE3CHTAIuEH
¢ Y4€TOM 0COOCHHOCTEH ayAUTOPUU CBEPCTHH.
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Hroro no pasneny 6
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2.1 1 2
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Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
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bubmuorexa [JOK
4.3 ATmochepHoe apieiHe 6 https://m.eds00.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE ; 5 bubnnoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6nmoreka [JOK
51 Pabora u momtsocTs 3 ! https://m.edso0.ru/7f416194
bu6nmoreka [JOK
52 Hpocthie MeXaHH3MEI > 2 https://m.eds00.ru/7f416194
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8 KUIACC

KoauuecTBO 4acoB

DJleKTpoHHbIe (uudpo-

HaumeHoBaHue pa3aesioB U TeM MpPoO-
Ne ni/m Kontpoabnbie IIpakTuueckue  Bbl€) 00pa3oBaTelbHbIe
rpaMMbl Bcero
padoThI padoThI pecypchl
Pa3pgen 1. TensioBbIe sIBJICHUS
bubmuorexa [JOK
1.1 i 7
CTpocHHe 1 CBOHCTEA BeLICCTB https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
12 Tenossie mpouecce 21 2 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgea 2. diekTpuyeckne 1 MAarHMTHbBIE SIBJICHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' 1 X B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bubnuoreka [JOK
2.2 II 2 1 7
OCTOAFHBIN SICKTPHHCCIHIH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 2
3 ATHITTHBIC ABICHI 6 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 DMEKTPOMAHHTHs HHAYKUHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 13
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9 KUIIACC

HaunmenoBaHmue pa3xesioB U TEM IIPO-

KoauuecTBO 4acoB

DJleKTpoHHbIe (uudpo-

Ne ni/m Kontpoabnbie IIpakTuueckue  Bbl€) 00pa3oBaTelbHbIe
rpamMMbl Bcero
padoThI padoThI pecypcbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 2
AKOHBL Coxparem https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 0 7 2
CXAHHHCCIHE KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1
CXAMHCCIHE BOSHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiieKkTpoMarHuTHoeE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEeKTPOMArHUTHOE TOJIE U DJIEKTpOMar- 6 bubnuorexa [JOK
' HHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 1 bubnuorexa [IOK
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bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 1 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue 1 mOTJIoIeHHe CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (TpoeHHE ATOMHOTO AApa 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepibie peakiuim ! https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 12
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