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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no (hu3uke Ha ypoBHE OCHOBHOT'O 001I1ero 00pa3oBaHMsI COCTaBJIEHA HA OCHOBE MOJI0KEHUH
U TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOW 0Opa30BaTelIbHOW NPOrpaMMBI,
npencrasiaeHHbix B @I'OC 00O, a Taxke ¢ yu€rom denepanbHOi pabodeid mporpaMMmbl BOCIUTAHUSA U
Konnenuunu npenogasanus yueOHoro npeamera «Ouznkay.

Conepxanue mporpaMMmbl 10 (pU3MKE HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYaIOIINXCSA U OPTaHU3AIMI0 U3YueHHs (PU3MKN Ha AEATeNbHOCTHOW OCHOBE. B mporpamme
1o (hU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpeIMETHBIM pe3ylbTaraM oOydeHus], a TAaK)Ke MEXIPEIMETHbIC CBSA3U
€CTECTBEHHOHAYUHBIX y4eOHBIX IPEAMETOB Ha YPOBHE OCHOBHOI'O O0LIET0 00pa30oBaHusl.

[Tporpamma o ¢u3uke ycTaHaBIMBAeT pacipeaeieHne yaeOHOro MaTepraa 1o rogaM ooydenus (1o
KJ1accaM), IpeyiaraeT NpUMEpPHYIO TOCIIE0BATEIbHOCTh U3YyUECHUsI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS
IPEAMETHOTO COJEPIKAHHS U YUETe BO3PACTHBIX OCOOCHHOCTEH 00yJatOIINXCS.

[Tporpamma no ¢usuke paspaboraHa ¢ LEIbIO OKa3aHUSA METOJUUYECKOI TOMOIIH YUUTENIO B CO3JaHUU
pabodeli mporpaMMbl IO Y4€OHOMY TIPEIMETY.

@usnKa SBISETCS CHCTEMOOOPa3yIOIUM Ul €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, ITOCKOIBKY
(u3MUecKre 3aKOHBI JIE)KAT B OCHOBE IIPOLIECCOB U SBJICHUH, N3y4aeMbIX XUMHUEH, ONOJIoTHel, acTpOHOMUEH
u Qu3nUecKoii reorpadueii, BHOCHT BKJIaJl B €CTECTBEHHOHAYUHYIO KAPTHHY MUPA, IPEIOCTABISAET Hanboee
SICHBIE 00pa31[bl IPUMEHEHHS HAYYHOTO METO/1a TO3HAHHUSL, TO €CTh CI10co0a IMOIy4eHHUs JOCTOBEPHBIX 3HAHH
0 MHpe.

OpnHa u3 rIaBHBIX 33734 (PU3UYECKOrO 0Opa30BaHMs B CTPYKType 0O0IIero oOpa3oBaHMs COCTOWT B
(bOopMHPOBAHNY €CTECTBEHHOHAYYHOW IPaMOTHOCTH M HHTEpECca K HAyKe y 00ydJaronmxcsl.

N3yyenne ¢pusnkn Ha 6a30BOM ypOBHE IPEIIONIATACT OBJAJICHHUE CICIYIOUIMMU KOMIIETEHTHOCTSIMH,
XapaKTepU3YIOIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb!

° HAay4HO OOBICHATH SIBJICHUS
° OLICHHUBATh U IIOHUMATb 0COOEHHOCTH HAy4YHOI'O UCCIICAOBAHUA,
° HUHTCPHIPCTUPOBATL JAHHBIC X UCIIOJIb30BATh HAYUYHBIC JOKA3aTCIILCTBA JIA ITOJIYUCHUA BBIBOJOB.

Henu w3ydenust UMK Ha ypoOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHus ompeneneHsl B Konuenuu
npenoaaBaHust yueOHoro npeamera «duszuka» B 00pa3zoBaTeIbHBIX opranu3aiusax Poccuiickoit deaepanun,
peanu3yolmMX OCHOBHbIE 00Ieo0pa3oBaTeNbHbIe IMPOrpaMMbl, YTBEpKIAEHHOH pemenueM Komneruu
MunucrepctBa npocsetienus Poccuiickoit @enepanuu (nmporokon ot 3 aekadps 2019 r. Ne [1K4BH).

Henu usyvyenus ¢pusuku:

. pHOOpeTeHNne UHTEpPECcAa U CTPEMIICHHSI 00YyYalOIINUXCsl K HAYYHOMY U3YYEHUIO NMPUPOAbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE NPEJCTaBICHUM O HAYYHOM METOJI€ MO3HaHWUS U (OPMHPOBAHUE HCCIEAOBATEIBCKOTO
OTHOILIEHHUS K OKPYKAIOLIUM SIBJICHUSM;

. (hopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa M3y4eHHUs] OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (DU3HUKH;

. (hopMHpOBaHUE MPEACTABICHUIN O POIU GUNKH JIJIsl pPa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHIA;

. pa3BUTHE TMpPEJICTaBICHUH O BO3MOXHBIX cdepax Oyaymed mnpodecCHOHATbHOW esSTeNbHOCTH,

CBSI3aHHOU C (PU3UKOI, MOATOTOBKA K JalbHEHIIeMy 00YYSHHIO B 3TOM HANPABJICHHH.

JlocTiokeHne HTUX IeJedl mporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
o0ecreunBaeTcs peleHueM CIeAYyONnX 3a1aY:

. npuoOpeTeHne 3HAHWK O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHHMYECKUX, TEIUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



o npuoOpeTeHne YMEHUH OINUCHIBATH M OOBACHATH (PU3MUECKHE SBICHHS C HCIOJIb30BaHUEM
MOJYYEHHBIX 3HAHU;

. OCBOCHHME METOJIOB pEIIEHUS NPOCTEHIINX pacu€THBIX 33/7a4 C MCIOJIb30BaHUEM (PU3HUECKUX
MoOJIeTield, TBOPYECKUX U MPAKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;

. pa3BUTHE YMEHHI HAOIIOAaTh MPUPOIHBIC SIBICHUS U BBIOIHATH OIBITHI, JTA0OpaTOpHBIE PaObOTHI U
IKCIIEPUMEHTANIbHBIC HCCIICIOBAHNUS C UCITIOB30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

. OCBOCHHE MPHUEMOB PabOTHI ¢ MH(pOopManKen (HU3NIECKOTO COAepkKaHUs, BKIOYas HH(YOPMAIHIIO O
COBPEMEHHBIX JIOCTIKCHUSAX (DU3UKH, aHATH3 U KPUTHYECKOE OLIEHHMBAaHUE HH(POPMAIIHH;

. 3HAKOMCTBO CO cdepamu mpodeccHOHANBHON JeATeIbHOCTH, CBS3aHHBIMU C (U3HKOU, U

COBPCMCHHBIMU TCXHOJIOI'UAMH, OCHOBAHHBIMHA HA JOCTUKCHUIAX (bH3H‘ICCKOfI HAayKH.

Ha n3yuenue ¢usuku (0a30BbIi YPOBEHB) HAa YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus OTBOAUTCS 238
4yacoB: B 7 Kj1acce — 68 yacoB (2 yaca B He/iel0), B 8 kiiacce — 68 vacoB (2 yaca B Henenro), B 9 kimacce — 102
yaca (3 Jyaca B HEJICIIO).

[Ipennaraemplii B mnporpaMme no (HU3UMKE MEepedyeHb JIabopaTOpHBIX pPabOT U OMBITOB HOCHUT
pEKOMEH1aTeIbHBIN XapaKTep, YUUTEINb JAeJaeT BEIOOP MpOBEACHHUS JIa0OPATOPHBIX PabOT U ONBITOB C YUETOM
WHJMBUIYAIbHBIX OCOOCHHOCTEM 00YYarolIuxcsi, CIIMCKa SKCIEPUMEHTAIBHBIX 3aJaHUi, MPEeJiaraeMbIX B
pamMKax OCHOBHOI'O FOCY/IapCTBEHHOI'O AK3aMeHa Mo (PHU3UKe.

COAEP)XAHUE OBYUEHUSA
7 KJIACC
Paznen 1. ®u3uka u eé poJib B MO3HAHNU OKPY:KAIOLIEr0 MUPA.

®dusnka — Hayka o mpupoje. fABienust npupoabl. OU3NUEecKue SIBJICHUS: MEXAaHUYECKUE, TEIIOBBIC,
3JEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

dusndeckue BenMUHMHBL. M3Mepenne ¢uszmueckux BenumunH. Pusmueckue npubopsl. [lorpenrHocts
n3MepeHuil. MexayHapoaHasi CucTeMa eIMHUL.

Kak ¢wu3mka um napyrue eCTECTBEHHBIC HAyKHM HM3y4alOT MPUPOAY. ECTECTBEHHOHAYYHBIH METOJ
MO3HAHUS: HAOII0IeHNEe, TOCTAHOBKA HAYYHOT'O BOMIPOCA, BBIIBHIKEHHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE
TUTN0TE3, 00BsICHEHNE HA0II01aeMOT0 siBJieHus. Onucanue GU3nIecKuXx sSBICHUM ¢ TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHn4ecKkue, TeIIOBbIE, dJIEKTPUYECKHAE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.
2. ®usnueckue npuOOPHI U MpoLEypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopuvie pabomsl u onvimel.

OrmpezienieHne 1EeHbI ACJICHUS KAl H3MEPUTEIHLHOTO TprOopa.

N3mepenue pacCTosIHUN.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeA.

Ornpezenenne pa3MepoB MajbIX TEJ.

N3Mepenne Temriepatypbl IpU MOMOIIM KHJIKOCTHOIO TEPMOMETPA U TaTYUKA TEMIIEPATYPHI.
[IpoBenenue wuccrnegoBaHUs IO IPOBEPKE THUIIOTE3Bl: JNAIBHOCTHh IIOJETA IIapUKA, ITYLIEHHOIO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIE BBICOTA MTyCKa.
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Paspnen 2. IlepBoHayaibHbIe CBEACHHS 0 CTPOCHUH BelleCTBA.

CTpoeHue BelecTBa: aTOMbI U MOJICKYJIbI, UX pa3Mepbl. OTbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA.



JIBrkenue uvactull BemiecTBa. CBs3b CKOPOCTH JBMKEHHUSI 4YacTHI[ ¢ TemmepaTrypoil. bpoyHoBckoe
nsuxkenue, 1uddysus. BzaumonelicTBrue yacTull BelecTBa: MPUTSHKEHNE U OTTAJIKMBaHHE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHUE T'a30B, )KUAKOCTEH M TBEPABIX (KPUCTALIUYECKUX) TEJl.
B3anMocBs3b MeXly CBOMCTBAaMU BEILIECTB B PAa3HBIX arperaTHbIX COCTOSIHUAX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN BO/IBI.

emoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.
2. Habmronenue nuddysuu.
3. HaOmronenue siBiieHni, 0OOBSICHSIIOIUXCS IPUTSHKCHUEM WITH OTTAJIKMBAaHUEM YacTHUI] BEILECTRA.

Jlabopamopuusie pabomot u onvimel.

1. OueHka [uamMeTpa aToMa METOJIOM PSAOB (C UCIOIb30BaHUeM (poTorpaduii).
2. OmbITHI 110 HAOTIOACHUIO TEIJIOBOTO PACITUPEHHUS Ta30B.
3. OmnbIThl 0 OOHAPYKEHUIO JEHCTBHS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBu:xeHue u B3aumMo/ieiicTBue TeJl.

Mexanunueckoe 1BuxkeHue. PaBHoMepHoe U HepaBHOMepHOE JBMKeHHEe. CkopocTh. CpenHss CKOpoCTh
IIPY HEPAaBHOMEPHOM JBIKEHUH. Pacdy€T myTH 1 BpeMEHU IBUKEHUS.

SIBnenue wuHepuuM. 3aKOH HHepuuu. B3aumopeiicTBue Ten Kak NpUYMHA HM3MEHEHHS] CKOPOCTH
IBYOKEHMs Tell. Macca kak Mepa nHepTHOCTH Teia. [lnotHocTs BemecTBa. CBA3b IVIOTHOCTH € KOJIMYECTBOM
MOJIEKYJI B €JUHHIIE 00bEMA BEILIECTBA.

Cuna Kak xapakTepuCcTHKa B3auMmonencTeus Tei. Cuila ynpyroct u 3akoH ['yka. M3smepenue cuiibl ¢
[IOMOUIBIO TUHAMOMETpa. SIBieHHE TAroTeHus U cuia TsokecTd. Cuila TSKECTH Ha JIpyrux miaHeTtax. Bec
tena. HeBecomocts. CiiojkeHue Cuil, HAaIPaBJIEHHBIX IO OAHOW mHpsimMoi. PaBHoxelicTByromas cuin. Cuna
TpeHus. TpeHue CKOIbKEHUS U TpEeHUe MoKos. TpeHue B Npupojie U TEXHUKE.

Jemoncmpayuu.

HabGmronenrne MeEXaHHYECKOIO IBYIKEHUS Tea.

H3Mepenne CKOpOCTH MPSMOJIUHENHOTO JBUKECHUS.
Habmtoienue siBJIeHUS] UHEPIIHH.

HaGmronenne usMeHeHus: CKOpOCTH MPU B3aMMOICHCTBUH TEJL.
CpaBHeHME Macc MO B3aUMOJACHCTBUIO TEIL.

CrnosxeHue Cuil, HallpaBJICHHBIX MO OJTHOM MPSIMOH.

I

Jlabopamopuvie pabomol u onvimol.

1. OmpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBMKEHUS (IIapUKa B KUAKOCTHU, MOJEIH JIEKTPUUYECKOTO
aBTOMOOWJIA U TaK Jiajee).

2. OmnpeneneHue cpeHel CKOPOCTU CKOJIbKEHUS OpycKa M IapHKa MO HAKIOHHOM IJIOCKOCTH.

3. OmpeneneHne MIOTHOCTU TBEPAOTO TENA.

4. OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh PAcTsDKEHUs (Ae(opMariui) NpyKUHbI OT TMPUII0KEHHON
CHJIBL.

5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbI TPEHHS CKOJIBKEHHUS OT Beca Tejla M Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paspnen 4. laBiieHue TBEPABIX TeJl, AKUAKOCTEH M ra3oB.



Hasnenne. CriocoObl yMEHBIIEHUS U YBEJIWYECHUS JaBieHus. [[aBnenue rasa. 3aBUCUMOCTb JJaBJICHUS
raza ot o0bEéMa, Temneparypsl. [lepenada naBieHus TBEPABIMU TelaMM, XKUAKOCTSIMHM M razaMu. 3aKOH
[MTackans. IIlHeBMaTHUeCcKre MalIMHBI. 3aBUCUMOCTD JaBJICHUS JKUAKOCTH OT IIyOWHBI. ['MapocTaTHUeCKuit
napaznokc. Coobmaromuecs cocyanbl. ['napaBarueckue MeEXaHU3MBbI.

Atmocdepa 3emnu u armocepHoe nasieHue. [IpudMHBI CyIIeCTBOBaHMSA BO3AYLIHOH 000JI0UKH
3emiu. OnbiT Toppuuennu. M3mepenue atMochepHOro AaBiaeHus. 3aBUCUMOCTb aTMOC(EPHOTO JIaBICHUS OT
BBICOTHI HaJl YpOBHEM Mopsi. [Ipubopsl 11 n3MepeHust atMoc(hepHoro JaBiIeHHUS.

JlelicTBUE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo. BeITankuBaromas (apxumeioBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. BozayxomnnaBaHue.

Jemoncmpayuu.

3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Hepe;[aqa JaBJICHUS KUJAKOCTBIO U I'a30M.

Coobmarommuecs: cocypl.

I'mppasinueckuii npecc.

IIposiBnenue neifictBus aTMOCGHEPHOTO JaBICHHUS.

3aBHCHMOCTD BBITAIKHBAIOMIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U TNIOTHOCTH KHJIKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BHITECHEHHON KUKOCTH.

VYcnoBue nuaBaHus TeN: MJIABaHUE UM IOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOILEHUS IIIIOTHOCTEN
TeNa U KUAKOCTH.

N O wWDdRE

Jlabopamopuusie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B KHUAKOCTh YaCTH Tela.

2. OmpenenieHre BHITAJIKUBAKOUIEH CUIIbL, IEUCTBYIOIIECH Ha TEJIO, MOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAKOLIEH CHUJIbI, IEUCTBYIOIIECH HA TEJIO B KUJIKOCTH, OT MACChI
Tena.

4. OmnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIbI, JCHCTBYIOLIEH Ha TENIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TE€NA U OT MIOTHOCTU KUAKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKHU U OIIPEACIICHNE €€ IPy30I10AbEMHOCTH.

Pa3nea 5. PaGora n MomHOCTDH. JHEprus.

Mexannueckasi pabora. MoILIHOCTb.

[IpocTble MexaHM3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. I[lpaBmio paBHOBecHs phlyara.
[Ipumenenue mnpaBuiia paBHOBECHs pbluara K Osoky. «3osnotoe mnpasmio» mexanuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTbie MeXaHNU3MBbI B OBITY M TEXHHUKE.

Mexannueckas sHeprus. KuHermueckas v noTteHuuanpHas dHeprus. IIpespamieHue omHOro BUAA
MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPAaHEHUS JHEPTHH B MEXaHUKE.

Jemoncmpayuu.
1. TIpumepbl IPOCTHIX MEXaHU3MOB.
Jlabopamopuvie pabomol u onvimol.
1. Omnpenenenue pabOTHI CUJIBI TPEHUS TPH PABHOMEPHOM JBIDKEHUM Tella IO TOPH30HTAIHHOU
TTOBEPXHOCTH.
2. HccnenoBanue yciaoBUI paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOM MIIOCKOCTH.
4. M3ydeHue 3aKOHA COXPAHEHUSI MEXAHUYECKOUN SHEPTUU.
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8 KJIACC
Pa3nen 6. TemioBblie IBJICHUS.

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU CTPOEHHUs BellecTBa. Macca U pa3Mepsl
aTOMOB U MOJIEKY. ONbIThL, NOATBEPKAAIOIINE OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPIOTO, KUAKOTO U Ta3000pa3HOro COCTOSHUN BemecTBa. Kpucramnnueckue u amopgpHbie
tena. OObsICHEHHE CBOMCTB ra3oB, JKUIKOCTEH M TBEPIBIX TEJ Ha OCHOBE IOJOKEHUH MOJEKYISpHO--
KMHETH4YecKol Teopun. CMauMBaHME U KallWJUIApHBIE ABJIEHUS. TEII0BOE paclIMPEHUE U CKATHE.

Temneparypa. CBsi3b TEMIIEpATYphI CO CKOPOCTHIO TEINIOBOTO IBUKEHUSI YaCTULl. BHYTpEHHSIS SHEpTHsl.
CriocoObl M3MEHEHUs! BHYTPEHHEH HEepruu: Terjionepeada u coBepiieHne padboTel. Bunsl Teronepenayn:
TEIJIONPOBOJHOCTb, KOHBEKLIMS, U3IyUEHUE.

KonmdecTBo TeruioTel. YelnbHas TEIIOEMKOCTh BEIIECTBA. TerIoOOMEH M TEIJIOBOE PaBHOBECHE.
VYpaBHenue TemoBoro 6ananca. [lnapnenue u oTBepieBaHrne KPUCTANIMYECKUX BEIIECTB. Y IeIbHAas TEIIoTa
iasienus. [TapoodpaszoBanue u koHaeHcanwus. Micmapenue. Kunenue. Y nenpHas TeruioTa napooOpa3oBaHHsL.
3aBUCUMOCTh TeMIIepaTypbl KUIEHUS OT aTMOC(HEPHOTO AaBJICHUS.

Bnaxnocts Bo3ayXa.

DHeprus TOIIMBaA. Y IeibHAs TEIJI0TAa CTOPAHUS.

[Tpuniuns! pabotel TeroBsix Asurateneii KI1/1 reruioBoro nurarens. TerioBsle ABUTATEH U 3aIlIATa
OKpY>KaloIlEH Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO JIBUYKEHUSI.
Habmonenue nuddy3um.
HabGmronenue siBeHni CMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.
HaGuroieHne TemIoBoro pacimpeHus Tell.
N3menenune naBiaeHus ra3a mpu K3MEHEHHH 00bEMa M HAarpeBaHUM WJIH OXJIAXKICHHH.
[IpaBuna uamepenus TemnepaTypsbl.
Buel Terionepenayu.
OxJtak/1eHre Mpu COBEPIIEHUN PaOOTHI.
Harpeanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
. CpaBHEHUE TEIIIOEMKOCTEHN Pa3IMYHbBIX BEIIECTB.
. HabOmronenune kumenus.
. HaGmroieHne mocTostHCTBA TeMITepaTyphl MPHU TJIABJICHUH.
. Mopaenu TeII0BBIX ABUTaTEIICH.

©ooNOO O wWDRE
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Jlabopamopuwvie padbomol u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKEHHUSL.

OnpITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WIIM caxapa.

OnpIThI 10 HAOIIOEHUIO TETJIOBOTO PACIIMPEHMSI Ta30B, )KUIKOCTEN U TBEPABIX Tel.

Onpenenenue 1aBiaeHNs BO3AyXa B OasIOHE MINPHILIA.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCHMOCTh JaBJIEHUS BO3[yXa OT €ro 00bE€Ma M HarpeBaHUs WU

OXJIQXKICHMUSL.

6. IlpoBepka rumoresbl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOM
TpyOKe OT TeMIeparyphbl.

7. HaOmrogenue W3MeHEHMsS BHYTPEHHEH HHEpruM Tejla B pe3yjbTaTe TeIionepenadyd U padoThl
BHEILIHUX CHUIIL.

8. HccnenoBaHue siBJICHUS TEMJI000MEHA MTPU CMELIMBAHUU XOJIOAHON U TOpSYEii BOJIBI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW TMpPH TEIMIIOOOMEHE C HarpeThiM

METAJUIMYECKUM [IUINHAPOM.

akrwbdPRE



10. OnpeneneHue yAeIbHOM TEMI0EMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiecca ucnapeHus.

12. OnpeneneHne OTHOCUTENBHON BIaKHOCTH BO3yXa.
13. OmnpeneneHue yAeIbHON TEIIOTHI IUIABICHUS JIBIA.

Pasznen 7. JjekTpryeckue 1 MATHUTHBIE SIBJICHUS.

Onektpuzanus Tea. J[Ba poja 3JEKTpUUYECKUX 3aps/oB. B3aumopeiicTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTD CHJIBI B3aUMOJCHCTBHS 3apSXKEHHBIX TEJl OT BEIMYUHBI 3aPsIIOB U PACCTOSIHUSI MEKIY
TEJIaMu ).

Onektpruueckoe mnose. Hanpsok€HHOCTh  anekTpudeckoro mnons. [lpuHuun — cyneprio3unuu
ANEKTPUYECKUX I10JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocutenu »siekTpuyeckux 3apsioB. ODJIEMEHTAapHbIA dJeKTpudeckuil 3apsan. CTpoeHwe artoma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS DIIEKTPUUECKOTO 3apsija.

DIEeKTPUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS IEKTPUUECKOT0 TOKA. VICTOUHUKY TOCTOSIHHOTO TOKA.
JIefcTBUS 3JIEKTPUUECKOr0 TOKa (TEMI0BOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKUN TOK B KUJIKOCTAX U
rasax.

Onextpuueckas uenb. Cuia TOKa. JiekTpuuyeckoe HarpspkeHue. CONpoTHBIEHHE IPOBOJHUKA.
VY nenbHOE conpoTuBieHue BemiecTBa. 3akoH Oma miia ydyactka uenu. [locnenoBarenbHoe U napajienbHOeE
COEIUHEHHE ITPOBOHUKOB.

PabGota u MOIIHOCTH AJIEKTpHUECKOro ToOKa. 3akoH Jxkoyms—JleHma. DiekTpuyeckue UeNH WU
MOTPEOUTENH IIEKTPUIECKO 2Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHUTHI. B3anMo1eiiCTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHOE 1oJie. MarHuTHOE 1oJjie
3eMiM M €ro 3HaueHue AJid ku3HU Ha 3emse. OnbelT Opcrena. MarHuTHOE Mojie 3JIEKTPUYECKOro TOKa.
[IpuMeHeHne >JIEKTPOMAarHUTOB B TeXHHUKE. JleWcTBME MAarHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM.
DneKkTpoABUraTellb NOCTOSHHOIO TOKa. Vcnosib3oBaHue 31eKTpoABUTaTeNell B TEXHUUECKUX YCTPOIMCTBAxX U
Ha TPaHCIOpTe.

Onbitel @apanes. SBneHue snekTpoMarHUTHOM MHAYKIUU. [IpaBuno Jlenna. DiekTporeHeparop.
Crioco0ObI OTY4EeHHSI AJICKTPUIECKON SJHEPTUH. DIIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DneKkTpu3aius Tel.
JIBa posa JIEKTPUYECKUX 3apsI0B U B3aUMOJEHCTBHUE 3apsyKEHHBIX TEIl.
Y CTpoUCTBO U IEHCTBHE AIEKTPOCKOA.
OnexTpocTaTuuecKas UHAYKIHS.
3aKOH COXpaHEHUS JEKTPUUECKUX 3apsI/I0B.
IIpOoBOAHMKY M TUAIEKTPUKH.
MopennpoBaHue CUIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKH TOCTOSHHOTO TOKA.
JIeNCTBUA DIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUI TOK B XKHUIKOCTH.
. I'a30BbIl pa3psn.
. I3mepeHne cuiibl Toka aMIepMETPOM.
. I3mepeHune 351eKTpuiecKoro HanpsHKeHNs BOJIBTMETPOM.
. PeocTtat n MarasuH conpoTUBICHUMN.
. B3auMopelicTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3i€JIEHNUs IIOJ0COB MarHuTa.
. MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
. OmbIT Dpcrena.
. MaruuTtHOe noJie ToKa. DIEKTPOMarHur.
. [leficTBE MarHUTHOTO IOJI1 HA IPOBOJIHUK C TOKOM.
. DIIEeKTPOJIBUraTellb MOCTOSHHOTO TOKA.
. UccnenoBanue sBiIeHUs 2J1EKTPOMAarHUTHON MHTyKIIUH.

©ooNOO RN R
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23. OmnbiTel Papajes.
24. 3aBMCHMOCTb HalpaBJIeHUs] MHIYKIIHOHHOTO TOKa OT YCJIOBHUH €ro BOSHUKHOBEHHS.
25. DIEKTpOreHepaTop MNOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITH IO HAOTIOACHUIO SJEKTPU3ALUH TEJI MHAYKIUEH U IIPH CONPUKOCHOBEHHH.

HccnenoBanue 1eiCTBUS JIEKTPUUYECKOTO M10JI HA IIPOBOJAHUKH U JUBJIEKTPUKU.

COopka u mpoBepKa padoThl 3JIEKTPUUECKOH 1IeTH TOCTOSHHOTO TOKA.

W3mepenue u peryinpoBaHue CUiIbl TOKA.

N3mepenue u peryampoBaHue HaPSKEHUSI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PEe3UCTOP, OT COMPOTUBIIEHUS PE3UCTOpa U

HaIlpsKEHUs Ha PE3UCTOPE.

7. OnbIThl, AEMOHCTPUPYIOIINE 3aBHUCUMOCTb 3JEKTPUUYECKOIO CONPOTHUBIIECHUS IPOBOJHHUKA OT €TI0
JUIMHBI, TUIOLIAU TIONIEPEYHOr0 CEYEHHS U MaTepHala.

8. IlpoBepka npaBuiia CIOKEHUS HANPSIYKEHUH NPU MOCIIEI0BATEIbHOM COEAMHEHUHN JBYX PE3UCTOPOB.

9. IIpoBepka npaBuiia Jjisl CUIIBI TOKA MTPU NapaJIEIbBHOM COEAMHEHUU PE3UCTOPOB.

10. Onpexnenenne padOTHI AIEKTPHUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHre MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MIYLIETO Yepe3 JIAaMIIOUKY, OT HAIIPSKEHUS Ha HEH.

13. Onpenenenne KIIJI narpeBatens.

14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MArHUTOB.

15. M3yyeHre MarHuTHOTO MOJIsi TOCTOSTHHBIX MAarHUTOB MPU UX 00BEAMHEHUU U Pa3/ICTICHHUH.

16. MccnenoBanue 1eHCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3AMMOJICHCTBHS KAaTYIIKHA C TOKOM M MarHura OT
CWJIbI TOKA U HAIPaBJIEHUS TOKA B KaTYIIIKE.

18. M3ydenue nelicTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U U3ydyeHue padoThl 31EKTPOABUTATENSL.

20. U3mepenune KIIJI anekTpoaBuraTeibHOM YCTaHOBKH.

21. OnbITEl MO MCCIENAOBAHUIO SBJICHUS AJIEKTPOMATHUTHOW HWHAYKLHU: HCCIEJOBAaHUE HU3MEHEHMH

3HAUYEHMS Y HANPABJICHUS] MHAYKIIMOHHOTO TOKA.

I

9 KJIACC
Pa3zgen 8. Mexannueckue siBJIeHUS.

Mexannueckoe jBwkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOro IBHKECHHUA. PaBHOMEpHOE INpsMOIMHENHOE ABMKeHue. HepaBHOMepHOE MPAMOIMHENHOE
nBukeHue. CpeHsisi © MTHOBEHHAs CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBM)KEHUU.

Yckopenue. PaBHOyckopeHHOe npsMoinHeHoe nBmkenue. Coboanoe nagaenue. OneiTel [Mamues.

PaBHOMepHOE nBHKeHUE MO OKpyxHOcTH. Ilepumon m uvacrora oOpamieHus. JIuHeliHas W yriioBas
CKOpOCTH. LIeHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

[Iepseiit 3akoH HeroTona. Bropoit 3akon Herotona. Tpetuit 3akoH HeroTona. [IpuHnumn cyneprno3unuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMS: Cujla TPEHUS CKOJIbKEHUS, CUJIa TPEHUS MOKOs, IPyrue
BUJIBI TPEHUSL.

Cuna TsSKecTHU U 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOpeHHe CBOOOJAHOrO najeHus. J[BukeHue riaHer
Bokpyr Counnua. IlepBas kocMudeckas ckopocTs. HeBecoMocTh U neperpys3kH.

PaBHOBecue wMarepuanbHOM TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecwe TBEPAOro Tema C
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. L{eHTp Tsokectu.

Nmnynsc tena. M3menenne nmnynbsca. Mmnynbc cuibl. 3aKOH COXpaHEHUs UMIyJbca. PeakTnBHOE
JBUYKEHUE.



Mexanunueckasi pabota ¥ MOIIHOCTb. PaboTa cmi TshkecTd, ynpyroctu, TpeHus. CBsi3b SHEPTUU U
paOotsl. [loTeHnanbHas 3Heprus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHuumanbHas >Heprus
cKaroil npyxuHsl. KuHernueckas sHeprus. Teopema O KHHETHYECKOW SHEPruu. 3aKOH COXpaHEHUs
MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

HabnroneHne MexaHMYeCcKOro ABMKEHHSI TeJla OTHOCUTENIBHO PA3HbIX TeJ OTCUETA.

CpaBHeHue myTedl M TPACKTOPUM ABM)KEHUS OJHOIO M TOTO K€ TeJla OTHOCUTEIIBHO PAa3HBIX Tl
orcyéra.

H3mepenue CKOpOCTH U YCKOPEHMSI IPSIMOJINHENHOTO IBUKEHUS.

HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOT'O JIBUYKEHUSI.

HaGntoneHue 1BuxkeHUs Tella 110 OKPYKHOCTH.

HaOmoienne MeXaHWYeCKHUX SIBIICHUH, MPOUCXOMSIIUX B cuctemMe orcuéra «Temexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENILHO KaOUHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHS TeJla OT MacChl Tela U JEHCTBYIOLIEH Ha HETO CUJIBI.

8. HaOmroneHue paBeHCTBA CHII IPU B3aUMOJEHCTBUU TE.

9. l3meHeHue Beca Tesa MPU YCKOPEHHOM JIBUYKEHUH.

10. Ilepenaua ummynbca pu B3aUMOJAEHCTBUU TEIL.

11. IIpeoOpa3oBaHus SHEPTUH MIPH B3AUMOICHCTBHUH Tell.

12. CoxpaHeHne UMIIyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHue uMIysbca Ipu abCOIFOTHO YIIPYroM B3aUMOJIEHCTBUH.

14. HaGnroeHue peakTUBHOI'O JIBUKEHUS.

15. CoxpaHeHrEe MEXaHUYECKON SHEPruu Npu CBOOOJHOM aICHUH.

16. CoxpaHeHNE MEXaHUYECKOW SHEPIuu NpHU ABUKEHUH TeJla IO ACUCTBUEM IIPYKUHBI.

N

SR L

Jlabopamopuusie pabomot u onvimel.

1. KoHcTpyupoBaHue TpakTa IJig pa3roHa M JAIbHEWIIEro paBHOMEPHOTO [BIKEHUS IapHKa MU
TEJIEeKKH.

2. OmpezeneHue cpeiHEW CKOPOCTH CKOJIbKEHUs Opycka WM JBUKEHHMS LIapuKa 110 HAKJIOHHOMN
IJIOCKOCTH.

3. OmpeneneHue yCKOpeHHUs Tejla IPU paBHOYCKOPEHHOM JBU)KEHUHU MO HAKJIOHHOMN TIOCKOCTH.

4. WccnenoBaHue 3aBUCHMOCTH MYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM JBHKEHHH 0€3 HayalbHOMN
CKOpPOCTH.

5. IIpoBepka rumoTessl: €ciu NPU PABHOYCKOPEHHOM JBMKEHUU O€3 HadaJbHOW CKOPOCTH MYyTH

OTHOCATCS KaK psAJl HEYETHBIX YMCEIl, TO COOTBETCTBYIOIINE TIPOMEXYTKH BPEMEHH OIMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIbHOTO JTABICHHUS.

Onpenenenre kKodpGuueHTa TPEHUS CKOJIbKEHHUS.

Onpenenenne )XECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHUSI MPU PABHOMEPHOM [JBMKEHHM Tejla MO TOPU30HTAIbHOMN

MIOBEPXHOCTH.

10. Omnpenenenune pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME I'py3a C HUCIOJIb30BAaHUEM HEIOJABM)KHOTO U
MMOABUKHOTO OJIOKOB.

11. N3y4deHue 3aKk0Ha COXPAHEHUS SHEPTUH.

©oNo®

Pa3zgen 9. Mexannueckune KoJe0aHUA M BOJTHBI.

KonebatenpHoe nBmxkenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUM: TEPUOJ], YacTOTa, aMIUIUTY/IA.
MatemaTtuueckuid U pyKUHHBIN MasTHUKH. [IpeBpaliieHue sHepruu npu KoiaedaTeIbHOM JIBHKESHUU.

3aryxatomue kosieOaHus. BeiHyX)1neHHBIE KoneOanus. Pesonanc. Mexannueckue BoHBL. CBOMCTBa
MEXaHUYECKUX BOJH. [IpoonbHbIE U MOnepeyHble BOIHBL. [[IMHa BOIHBI U CKOPOCTh €€ paclpOCTPaHECHUS.
MexaHn4eckne BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI.
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3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.

Habnronenune xoneGaHuii TeJ MO/ IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

HaGmonenne BBIHYKICHHBIX KOJICOAHHI U pe30HaHCa.

PacrnipocTpanenne npooabHbIX U IONEPEYHBIX BOJIH (HAa MOJIENH).

HaGmoenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

I

Jlabopamopuvie pabomol u onvimol.

Onpenenenne 4acToThl ¥ epro/ia KouedaHuil MaTeMaTH4eCKOr0 MasiTHUKA.

Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MPYKUHHOTO MasITHHKA.

HccnenoBanue 3aBUCUMOCTH TEpHOJa KOIeOaHU TIOJBEILICHHOTO K HUTHU TPy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IIepUoAa KojaeOaHU Npy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCHMOCTH IEpUOJIa KoJieOaHU rpy3a, MOJBELUIEHHOIO K HUTH, OT MacChl rpy3a.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh IMEpHoja KojeOaHWN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpy3a 1 KECTKOCTH MPY>KUHBI.

7. VI3mepeHue yckopeHusi CBOOOJIHOTO Ma/ICHUS.

o s wd R

Pazpnen 10. DnekTpoMarHuTHOE M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMArHUuTHbIC BOJIHBI. CBOMCTBA 3JIEKTpOMarHuTHBIX BOJH. Illkama
3JIEKTPOMArHUTHBIX BOJIH. MCrI0/Ib30BaHNE 3IEKTPOMArHUTHBIX BOJIH AJI COTOBOM CBSI3H.
DnekTpomMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoxHoOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.
1. W3yueHue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C MIOMOIIBI0O MOOUIIBHOTO Tele(oHa.
Pa3zpnen 11. CBeroBbIe IBJICHUS.

JlygeBass monenb cBera. Mctounuku cBera. [IpsmonuHeiiHOoe pacmpocTpaHEHUE CBeTa. 3aTMEHUs
Comnnna u Jlyasl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaKeHUs CBETA.

[Ipenomnenne cBera. 3akoH TpernomieHUs cBera. [lomHoe BHYTpeHHee OTpakeHHE CBeTa.
Hcnonb3oBanue nojiHoro BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOIAX.

JIunza. Xop nydeit B muH3e. OnTrueckas cuctema goroarnmnapaTa, MUKpOCKONa U TeJeckorna. [ a3 kak
OTITHYECKasi cucTeMa. bIn30pyKoCTh U JaTbHO30PKOCTD.

Pasnoxxenue 6enoro cBera B ciektp. OnbiThl HptoTOHA. ClioXKeHHe CrIeKTpaIbHBIX 11BeTOB. [{ucnepcus
CcBeTa.

Hemoncmpayuu.

1. TlpsMonuHeNHOE pacpoCTpaHEHHUE CBETA.
2. OrtpaxeHue cBerta.
3. Tlomyuenue n300pa’keHHii B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
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[Ipenomiienue ceera.

OnTHYEeCKUN CBETOBOI.

Xon nydeit B cobuparoreit TuH3e.

XoJ n1y4deil B pacCEeMBaroIlen JIMH3E.

[Tonmy4yenne n300paXKeHUIA C TOMOIIBIO JIMH3.

. [punnun neiictBus ¢poroanmnapara, MUKPOCKOIA U TEIECKOIIA.
10. Mopens riasza.

11. PasnoskeHue 6e0ro cBeTa B CIIEKTP.

12. TTomy4yenue 6e10ro CBeTa NpH CIOKEHUH CBETa Pa3HBIX [[BETOB.

© oo ~No R

Jlabopamopmuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrjla OTPaKEHUSI CBETOBOIO JIyda OT YIJla NaJeHHUs.

W3yuenne xapakTEpUCTHK U300paKeHUs TPeAMETa B IIJIOCKOM 3epKaJe.

HccnenoBanne 3aBUCHUMOCTH YIJla MPEIOMIICHHS CBETOBOTO Jiyya OT YIUIa MaJieHHs Ha TIpaHule
«BO3J1YX—CTEKJIO».

[Tonyuenne n300pakeHHI ¢ IMOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.

OnBITHI 1O Pa3JIoKEHUIO OEJIOTO CBETA B CIIEKTP.

OMNBITHI 110 BOCIIPUSATHIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH YepPe3 IBETOBBIC (DUITBTPHI.

w

N o g~

Pa3znen 12. KpantoBbie siBJeHM .

OmnpiTel Pesepdopaa u manerapuas moaens aroma. Mozens aroma bopa. Mcyckanue u noriomeHue
ceera aroMoM. KBaHTBI. JIMHEWYaThIE CIIEKTPHI.

PaguoaktuBHOCTh. Anbda, OeTa- u raMMa-usiyueHus. CtpoeHue aToMHoro siapa. HykiaoHHas Mozens
aTOMHOT0 siipa. M3oronsl. PagnoaktruBHble npeBpaiieHus. Ilepuon nonypacnana aTOMHBIX sJiEp.

SnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsJ0BOIO M MacCOBOIO YHUCEN. DHEPrusl CBSA3U aTOMHBIX
anep. CBs3b Maccel U 3Hepruu. Peakuuu cuntesa u nenenus saep. crounuku sHepruu CosiHIA U 3BE3 .

Snepnas sHepreruka. JlecTBUs paAMOAKTUBHBIX U3Jy4YEHUHN HA KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3aMyuHbIX T'a30B.

Crnektp Boznopoza.

Habuntonienue TpekoB B kamepe BunbcoHa.

Pabora cuéTurka HOHU3UPYIOUUX U3TYyYEHUH.

Perucrpanus nsinydeHus: npupOAHBIX MUHEPAJIOB U ITPOTYKTOB.

I

Jlabopamopuvie pabomsl u onvimol.

1. HalmroneHue CIUIONIHBIX U TMHEWYATHIX CTIEKTPOB H3ITYUCHHUS.
2. HccnenoBanue TPEKOB: M3MEPEHUE YHEPTUM YACTHUIIBI IO TOPMO3HOMY TTyTH (110 hoTOrpadusim).
3. H3mepeHue paanoakTUBHOTO (poHA.

IToBTOpHTE/IBLHO-00001IAKO LN MOLYTb.
[ToBTOpUTENBEHO-0000IAIONINIT  MOAYNIb MpeaHa3HaueH /s CHCTeMaTh3allud U 00O0OIIeHUs
MPEMETHOTO CO/IEPIKAaHUS U OIbITA JESTeIbHOCTH, TPUOOPETEHHOTO NP U3YUYEHUH BCEro Kypca (pU3UKH, a

TaKKe JUId TOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMeHy MO (usuke ig o0ydarolmmxcs,
BBIOPABILIUX ATOT YUE€OHBIH MpeIMeT.
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[Ipy n3yyeHun JaHHOTO MOAYJIS PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI IEATEIIBHOCTH, HA OCHOBE
KOTOPBIX 00€CHeunBaeTcs JOCTHKEHHUE NPEAMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX pPe3yJIbTaTOB
o0y4eHus1, GpopMupyercs ecTeCTBEHHOHAyYHas] TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJIOB MCCIIEIOBAHHS
ABJICHUM MPUPOABI M TEXHUKH, OBJAJEHUE YMEHUSMHU OOBACHATh (PU3MUECKUE SIBICHUS, NPUMEHSSA
IIOJIyYEHHBIE 3HAHUs, PEIIATh 33Ja41, B TOM YKCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIHATBHO [EATENbHOCTHBIA XapaKTep OAHHOIO pasfella pealu3yercss 3a CY4E€T TOro, 4ro
o0ydJaroImuecst BHIIOIHSIOT 3aJaHHsI, B KOTOPBIX UM IPeIaraercs:

Ha OCHOBE IIOJYYEHHbIX 3HAaHMH pacloO3HaBaThb W HAyYyHO OOBACHATH (DU3UUYECKHE SBIECHUS B
OKpPY’Karolllel NIPUPOJIE U IOBCEIHEBHOM KU3HH;

UCIOJIb30BATh HAYYHBIE METO/bI UCCIIEAOBAaHUS (PU3MUECKUX SBJICHUH, B TOM 4YHUCIE AJIS NPOBEPKU
TUIIOTE3 U IIOJIyYEHHsI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4HbI€ OCHOBBI HanboJiee BayKHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTUH, HAalpumep,
IIPAKTHUYECKOr0 HCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB DHEPIMM HAa OCHOBE 3aKOHA IIPEBPALLCHUS H
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB DHEPIHUH.

IINTIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Wzyuenne ¢u3MKu Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMpaBICHO HAa OCTH)KEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.

B pesynbTare uzyueHust UMK Ha YpOBHE OCHOBHOT'O 0011ero oOpa3oBanus y odydarouierocs 0yayr
c(OPMHPOBAHBI CIIETYIONINE TNIHOCTHBIC PE3YIIbTATHl B YACTH:

e 1) naTpMOTHYECKOTr0 BOCIUTAHMSL:

e —TIPOSIBJICHHE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PU3NYECKON HAYKH;

e —I[CHHOCTHOE OTHOIICHHUE K JJOCTHKEHUSIM POCCHIUCKUX YUEHBIX -(DU3HKOB;

e 2) rpa:kKIaHCKOI0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

e —TOTOBHOCTH K aKTUBHOMY Y4acCTHIO B 00CYK/IEHUU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX MPOOIIEeM,
CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

e —OCO3HaHUE BaAXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIHUIIOB B J€ATEIbHOCTH YUEHOTO;

e 3) 3CTETHYECKOT0 BOCIIUTAHMSI:

e —BOCIPUSTHE ICTETHUECKUX KaueCTB (PU3NUECKON HAYKU: €€ TAPMOHUIHOTO MTOCTPOCHHUSI, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOT0 MO3HAHUA:

e — OCO3HAHME IEHHOCTH (PU3NYECKOW HAyKU KaK MOIIHOTO MHCTPYMEHTa MO3HAaHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLEN KYJIbTYPHI;

e —pa3BUTHE HAYYHOU JIF0O03HATEIILHOCTH, MHTEPECA K MCCIIEIOBATEIBCKON NeSTEIbHOCTH;

* 5) popmupoBaHus KyJbTYPbl 310POBbSl 1 SIMOIHOHAJIBHOI0 0JIATONIOJIYYHS:

e — OCO3HAaHME IIEHHOCTH 0€30macHOr0 o0pa3a KU3HH B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BOKHOCTH TIpaBUJI 0€30MacHOr0 MOBEICHMsI Ha TPAHCIIOPTE, HA JOpOrax, C AJIEKTPUUYECKUM U TEIJIOBBIM
000Opy/IOBAaHUEM B JIOMAIIHUX YCIOBUSX;

e —c(hOpMUPOBAHHOCTH HABBIKA pedIeKCUU, TPU3HAHNE CBOETO MPaBa Ha ONMIMOKY M TAKOTO e MpaBa y
JIPYroro 4ejJ0BeKa;

¢ 6) TPY/10BOI0 BOCIIUTAHUSA:

e — AaKTUBHOE YydYacTH€ B PEIICHUH TMPAKTUYECKUX 3amad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHM3ally, TOPOJIa, Kpasi) TEXHOJIOTHUECKOH 1 COIMAIbHOM HAMPaBICHHOCTH, TPEOYIOIIMX B TOM YHUCIIE U
(bu3nuecKux 3HaHU;

e —HMHTEpEC K MPAKTUUECKOMY U3YUECHHUIO MPOQeCcCHii, CBI3aHHBIX C (PU3UKOM;

e 7) 3K0JIOTHY€CKOT0 BOCIIUTAHUS:
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e — OpPHUEHTALIMs Ha MPHUMEHEHHE (PU3MUECKUX 3HAHUHU Ul pelIeHHs 337a4d B 00JacTH OKpY)KarolleH
Cpeabl, INIAaHUPOBAHUS MOCTYIIKOB M OLEHKU UX BO3MOKHBIX MOCIEACTBUI JJIsI OKPYXKAIOIIEH CPEIbI;

e —0CO3HaHUE TI00ATBHOTO XapaKTepa SKOJIOTHIECKUX TPOOIEM U IMyTeH UX pelIcHHUS,

e 8) ajanTanum K U3MEHSIIOIMMCS YCJIOBHUSIM COIMAJIBLHON U IPUPOIHOI cpeabl:

e — IOTPEOHOCTh BO B3aUMOJICHCTBUHU IIPU BBITIOJIHCHUH WCCIICIOBAHUNA M TIPOEKTOB (PU3HYECKOM
HaHpaBHeHHOCTI/I, OTKpLITOCTB OHBITy 1 3HAHUAM I[pyrI/IX;

e —[IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUUYECKYIO ACSATEIbHOCTD;

e — TOTPEeOHOCTh B (hOPMHPOBAHMHM HOBBIX 3HAHUH, B TOM 4YHCIIC (GOPMYIHPOBATH HACH, TMOHSITHS,
THUIIOTE3bI O (1)I/I3I/I‘-IGCKI/IX 06’beKTaX U ABJICHUAX,

e —0CO3HaHUE ACPUIIUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

e —IIJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETCHUH HOBBIX (PM3MYECKUX 3HAHU;

o — CTpeM.HeHI/Ie aHaJII/I3I/Ip0BaTb 1 BBIBJIATH B3aMMOCBSI3U HpHpOI[LI, 06H_IGCTBa 1 5KOHOMHUKH, B TOM
YHCIIe C UCIIOJIb30BaHHEM (DU3UYECKHUX 3HAHUMN;

e — OIIEHKA CBOUX JICUCTBUH C y4€TOM BJIUSHHUS Ha OKPYXKAIOIIYIO CPEay, BO3MOXKHBIX TJI00ATBHBIX
MOCJICJICTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus mporpamMmbl 1Mo (pu3MKe Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs y
oOyuarorerocsi Oyayt copMUpOBaHbBI MeTaNpeIMeTHbIE Pe3yJbTAThI, BKIIOUYAIOIINE [MO3HABATEIbHBIC
YHHUBEpCaJIbHbIC YUeOHbIEe ACWCTBUS, KOMMYHHKATHBHbBIC YHUBEPCAIbHbIEC YIeOHBIC ICH CTBHSI, PEryIATHBHBIC
YHUBEPCAJIbHbBIC YUCOHbBIE ICHCTBHSI.

ITo3HaBaTe/IbHBIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble Joruyeckue aeiicrBus:

e BBISBJISITh U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUIA);

e YCTaHABIUBATh CYIIECTBEHHBIH MPU3HAK KJIaCCU(UKALIMU, OCHOBAHUS [yl 000OIIEHUS U CPABHEHUS;

e BBISBJISITH 3aKOHOMEPHOCTHU U ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (aKkTax, TaHHBIX U HAOIIOJCHUSIX,
OTHOCSALIMXCS K (PU3HMUECKUM SIBIICHUSIM;

e BBISBJISITH IPUUUHHO-CJIE/ICTBEHHBIE CBSA3H MIPU U3YUYEHUN (PU3NYECKUX SBJIECHUI U MPOIIECCOB, J€JIaTh
BBIBOJIbl C MKCIIOJB30BAHUEM JEAYKTUBHBIX M WHIYKTUBHBIX YMO3AK/IIOYECHWH, BBIIBUTaTb TUIIOTE3BI O
B3aMMOCBA35IX (PU3NUECKUX BEIUUNH;

e CAMOCTOSITENILHO BBIOMpPATh CcI1OcO0 perieHus yueOHol pusnueckoit 3a1aun (CpaBHEHHE HECKOJIBKUX
BapHaHTOB peIlEeHUs, BBIOOp Hanbosiee MOAXOSIIET0 ¢ YUETOM CaMOCTOSITEIbHO BbIIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBareibcKue AeiiCTBHS.

* HICII0JIb30BaTh BONPOCHI KaK UCCIIEN0BATEIbCKUII HHCTPYMEHT IO3HAHNS;

e IIPOBOJMTD I10 CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY OIIBIT, HECTIOKHBIN (PU3NYECKUI HIKCIIEPUMEHT,
HeOoJIbIII0e HCCIeJ0BaHNe (PU3MUECKOTO SBICHHUS;

e OIICHMBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIHUIO, MOTYYEHHYIO B XO/I€ UCCIIETOBaHUS
WJIM DKCIIEPUMEHTA;

e CAaMOCTOSITENIbHO  (hopMynupoBaTh 00OOIIEHUST U BBIBOJABI IO pe3ysbTaTaM IPOBEAEHHOTO
HaOJI0ICHNUS, OMIbITA, UCCIIEI0OBAHMS;

e IPOrHO3UPOBATh BO3MOXKHOE JajibHElIIee pa3BUTHE (PU3NUYECKUX MPOIECCOB, a TAKK€ BBIIIBUTaTh
MPENOI0KEHNsI 00 UX Pa3BUTHH B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
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Paborta ¢ undopmanmeii:

e IPUMEHSTh PAa3UYHBbIE METOJIbl, HHCTPYMEHTHI M 3alPOCHI MPU MOUCKE M 0TOOpe MHPOPMALIUU WITH
JAHHBIX C Y4ETOM NPEAJIOKEHHON yueOHOH Pu3nuecKon 3a1auu;

e AHATIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHPOPMALIUIO PA3IMYHBIX BHJIOB U (HOpPM
[IPEACTABICHUS;

e CAMOCTOSITENILHO BBHIOMPATh ONTHMAIbHYIO (hOpMY MpeacTaBiIeHUs HHPOPMALIUU U WLTIOCTPUPOBATH
pelaeMble 3a/1a4y HECJI0KHBIMU CXEMaMH, InarpaMMaMu, MHOM rpaukoil 1 uX KOMOMHALIUAMHU.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e JeiiCTBUSA:

e B X0/I¢ O0CYX/IeHHUS y4eOHOTO MaTepHualia, pe3yJbTaToB J1a00paTOPHBIX pabOT U MPOCKTOB 337aBaTh
BOIIPOCHI MO CYIIECTBY 00CYX/IaeMOil TeMbl M BbICKAa3bIBaTh HJEH, HAllEJICHHbIC Ha pEHICHHE 33Jayd U
oJi/iepKaHue OJIaroKenaTeIbHOCTH OOIIEHUS;

e COTIOCTABJISITh CBOM CYXKACHHUS C CY>KIECHUSMU JIPYTUX YIACTHUKOB AHANIOra, 0OHAPYKUBATh pa3inydne
U CXOJCTBO MO3HIINIL;

e BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

e MyOIMYHO TIPEJCTABIATH PE3YJIbTAThl BBHIMOIHCHHOTO (DH3UYECKOTO OIBITa (IKCIIEPUMEHTA,
UCCJIETOBAHMSI, IPOEKTA);

e IOHMMATh W HMCIOJIH30BaTh MPEHMYIIECTBA KOMAHIHON M WHIAWNBUIYAILHON pabOTHI MPHU PEIICHUN
KOHKpETHOU (hr3nuecKoil mpoOIembl;

e IPUHUMATH I[EJIM COBMECTHOW JESTEeIbHOCTH, OPTaHMW30BBIBATH JICUCTBUS 1O €€ JIOCTHIKCHHIO:
pacnpenensatb poiu, oOCYKIaTh MPOIECCHl U Pe3yldbTaThl COBMECTHON paboThl, 00001IaTh MHEHHUS
HECKOIBKHX JIIOJICH;

e BHITMIOJHATH CBOIO YacTh PadOThI, JOCTUTas KaueCTBEHHOTO pe3ysbTara Mo CBOEMY HANpaBICHHUIO U
KOOPJUHUPYS CBOU JACHCTBHSI C PYTUMHU WICHAMHU KOMAHIbI;

e OIICHMBATh KayeCTBO CBOEr0 BKJaJa B OOUIMH MPOAYKT MO KPHUTEPHUSM, CAMOCTOSITEIBHO
c(hOpMYyIUPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepPCAJbHBIE YUeOHbIE /IeiicTBUS
Camoopranmu3anus:

e BBIABIIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIONUX sl pelIeHus (PU3NIECKUX
3HAHUIM;

e OPUEHTUPOBATbCS B PA3IMYHBIX MOJXOJAaX TMPHHATUS pELIeHUN (MHAMBUIYyalbHOE, MPUHSATHE
pellIeHus B IpyMIe, IPUHITHE PEeIIeHUH TPYIIoii);

e CAMOCTOSITEJILHO COCTaBJIATh AITOPUTM pelieHus (U3NYECKO 3aauu WU IUIaHa UCCIIE0BaHUS C
y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh Ipe/laraeMble BApUaHThI
peLieHui;

e JieN1aTh BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CﬂMOKOHTpOJ’[b, 3MOLMOHAJIbHBINA HHTEJLJIEKT:

e J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUX U IIpeJIaraTh IUIaH €€ U3MEHEHUS;

e OOBSACHATH MPHUUYMHBI JTOCTHXKEHUS (HEJAOCTHXKEHUS) Pe3ybTaTOB JEATEIbHOCTH, JaBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

e BHOCUTb KOPPEKTHUBBI B IEATEIHHOCTH (B TOM YHCII€ B XOJ] BBIMOIHEHUS (PU3NUECKOTO UCCIIEIOBAHUS
WIA TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIMXCS CHUTYallUd, YCTAaHOBJICHHBIX OLIMOOK,
BO3HUKIIUX TPYIHOCTEN;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSM;

e CTaBUTh ce0s1 Ha MECTO JPYTOro uejaoBeKa B XOJe CIIopa UM JUCKYCCUU Ha HAyYHYIO TEMY, IOHUMATh
MOTHUBBI, HAMEPEHHUS U JIOTUKY JIPYroro;
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e IIPM3HABaTh CBOE NPaBO Ha OMIMOKY NMPH pelIeHUH (U3UUECKUX 3a/ad MM B YTBEPKICHUAX Ha
Hay4YHBIE TEMBI U TAKOE YK€ MPABO APYTOro0.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenusi B 7 KJjacce MpeIMETHbIE Pe3yJabTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPaKaTh
c(OPMUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHI:

e HCIIOJIb30BATh MOHATHUS: (PU3NYECKUE U XUMHUUYECKUE SIBJICHUS, HAOIIOICHIE, IKCIEPUMEHT, MOJIEIb,
TUIIOTE3a, eIUHUIBI (PU3UYECKNX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHUS BemecTBa (TBEpAOE,
KHUJKOE, razoo0pa3HOe), MEXaHWYECKOE JBIKEHHE (paBHOMEpHOE, HEpaBHOMEPHOE, MNPSIMOJIMHEHHOE),
TPAcKTOpHs, paBHOJCHCTBYyMOIIAs cwia, naedopmanus (ynpyras, IUIaCTHUYECKasi), HEBECOMOCTD,
COOOIIAIOIIUECS COCY/IbI;

e pa3nuyaTh ABNCHUA (IUQQY3Us, TEIUIOBOE IBHKEHHUE YACTHUI[ BEUIECTBA, PABHOMEPHOE JIBUKEHUE,
HEpaBHOMEPHOE JIBH)KEHUE, MHEPIIHS, B3aUMOJICHCTBHUE T, paBHOBECHE TBEPBIX TEI C 3aKPEIIIEHHON OChIO
BpallleHHs, Tepeiada JaBleHUs TBEPABIMU TelaMH, >KUIKOCTSAMU M Ta3aMH, atMoc(epHoe [aBJeHuE,
IJIaBaHKe TeJl, PEBPAaIlleHNs MEXaHUUECKON SHEPTUH) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;

e PacIO3HABATh MPOSBICHUE M3YUEHHBIX (PU3UUYECKUX SIBJICHHM B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIE
¢busnveckne sIBICHUS B MPUPOJEC: MPUMEPHI JABWKCHUS C PA3IUYHBIMUA CKOPOCTSIMH B JKUBOW M HEKUBOU
MPUPOJIE, EHCTBUE CHIIBI TPEHHSI B MPHUPOAE M TEXHUKE, BIHUSHHE aTMOCHEPHOTO JABJICHHS Ha KUBOU
OpraHu3M, IIaBaHHUE PBIO, phIYaru B TEJIE YEJIOBEKA, IPH 3TOM IIEPEBOAUTH MPAKTHYECKYIO 3a/1a4y B yUEOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NYECKUX SBIICHUII;

e OIMCHIBATh M3YYECHHBIC CBOWCTBA TENl M (DU3MUYECKHE SBICHUS, UCIOJB3Yysd (U3NUECKHE BEINYHHEI
(macca, 00bEM, TIOTHOCTH BEIIECTBA, BpEMs, IyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHUJIAa YIPYTOCTH, CHIIA
TSOKECTH, BEC Tejla, CHja TPEHWs, JMaBieHue (TBEPAOro Teja, >KUIKOCTH, Tras3a), BHITAIKUBAOLIAS CHIIA,
MexaHuueckas paboTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIbl, KOA((UIMEHT MOJE3HOTO ACHCTBUS
MEXaHU3MOB, KWHETHYECKAas M OTEHIHAJIbHAS DHEPT U ), TIPU OMIMCAHUH TPABMIIBHO TPAKTOBATh (PU3UIECKUI
CMBICJ MCIIOJIb3YEMbIX BEITUYHMH, UX 0003HAYEHUS U €IUHUIIBI (PU3MUECKUX BEIUYUH, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYHHY C JPYTUMH BEIMYMHAMH, CTPOUTH TPapUKU HU3YUEHHBIX
3aBHUCHUMOCTEN (PU3NYECKUX BETUYUH;

e XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SBICHUS U TPOIIECCHI, HCIIONIB3Ysl MPAaBHIIA CIOKEHHS
cuil (BIOJIb OJHOM MpsiMoi), 3akoH I'yka, 3akoH Ilackans, 3akoH ApxuMesna, IpaBUIO PaBHOBECHUS pbluara
(6bmoka), «3070TO€ MPABWIO» MEXAHWKH, 3aKOH COXPAaHEHHUS MEXaHMYECKOW SHEPTruu, MpHU HTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €r0 MaTEMATUYECKOE BBIPAKECHUE;

e OOBSICHATH (PU3MUYECKHE SBICHUS, MTPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CHUTYAIHH
MPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh MPUUYNHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTh OOBSICHEHUE
n3 1-2 noruyeckux maroB ¢ Onopoil Ha 1—2 U3yyeHHBIX CBOMCTBA (PU3UUECKUX SABJICHUHN, PU3MUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

e pemiaTh pacy€THBIC 3a7aud B 1—2 JEWCTBUS, HCIONB3YS 3aKOHBI U (HOPMYJIBI, CBS3BIBAIOIIUE
¢u3nyeckre BEIMUYUHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJjaud 3allUCBhIBATh KPATKOE YCIOBHUE, MOACTABIAThH
¢bu3nveckre BeTUYMHBI B (POPMYIIBI U IPOBOJIUTH PAcU€Thl, HAXOAUTH CIIPABOYHBIC JaHHBIC, HEOOXOIMMBbIC
JUIsl pelIeHus 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOJTYYEeHHOH (PU3HMUECKON BETUYMHBI;

e Pacmo3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PEIINTH TPH TIOMOIIH (PU3HMYECKUX METO/IOB, B OIICAHUH
UCCIIEIOBAHMSI BBIJCNATh MPOBEPSEMOE MPEANooXKeHue (TUIOTe3y), pa3inuyarb M HMHTEPIPETUPOBATH
MOJTYYCHHBIH Pe3yiIbTaT, HAXOAUTh OMIMOKA B XOJI€ OIBITA, JIENIaTh BHIBOJIBI IO €r0 Pe3ylIbTaTaM;

e IPOBOJUTH ONBITBI 1O HAOMIOAEHUIO (U3NYECKUX SBICHUH WM (PU3MYECKHX CBOMCTB TeIl:
(bopMyIHpOBaTH TPOBEPSEMBIC MPEAIOIOKEHUS, COOMPATh YCTAHOBKY M3 TPEIIOKEHHOTO 000PYI0BaHUS,
3aIMMCBIBATh XOJI OIBITA U (POPMYITUPOBATH BBHIBOJIBI;

e BBITIOJTHSATH MPSIMBIE H3MEPEHHSI PACCTOSTHUS, BPEMEHH, MacChl Tella, 00bEMa, CHITBI U TEMITEPATYPHI C
MCIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, 3aMHMCHIBATH TOKA3aHUS IPUOOPOB C yUETOM 3aJaHHOM
a0COIIOTHON MOTPEIIHOCTH U3MEPEHUII;
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e TIPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PM3UUECKOM BEIIMYMHBI OT IPYTOH C UCTIONB30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUXKYILErOCs TeIa OT BPEMEHH JABHKEHUS Tella, CHIIbI
TPEHHUSI CKOJIbKEHHS OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel M HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAN COITPUKOCHOBEHUS TEJl, CUJIbI YIIPYTOCTH OT YJUIMHEHHS IPYXKUHBI, BBITAJKABAIOIIEH CHIIBI OT
00bEMa MOTpYKEHHOW YacTH Tella M OT IUIOTHOCTU XHUJIKOCTH, €€ He3aBHCUMOCTH OT IUIOTHOCTH Teja, OT
ri1yOUHBI, HA KOTOPYIO MOTPY’KEHO TeJo, YCIOBUI IJIaBaHUs TeJ, YCIOBUN paBHOBECHUS pblyara U OJOKOB),
Y4acTBOBATh B IUIAHUPOBAHWU y4eOHOTO HCCIIEOBAHUS, COOMPATh YCTAaHOBKY M BBINOJIHATH M3MEPEHUS,
cliefys IpesIoKEHHOMY IUIaHy, GUKCUPOBATh pe3yJIbTaThl I0JyYEHHON 3aBUCUMOCTH (PM3UUYECKUX BEITUUMH
B BUJIC NIPEIOKEHHBIX TaOJIHII U TPa(UKOB, I€1aTh BRIBOAKI 110 pE3yabTaTaM HCCIIeIOBAHUS;

* IPOBOJUTh KOCBEHHBbIE H3MEPEHUs (PU3MUECKUX BEIUYMH (IUIOTHOCTH BEILIECTBA JKUAKOCTH U
TBEPAOIO Teja, CUJIa TPEHMsI CKOJIBKEHMSI, JaBJICHHME BO3J]lyXa, BBITAJIKMBAIOLIAs CWJIA, ACHCTBYIOLIAs Ha
HOTPYXEHHOE B KHUJIKOCTh TeNo, KO3()(UIMUEHT IOJE3HOI0 JEHCTBUSA IMPOCTBIX MEXaHU3MOB), CIELys
MPEUIOKEHHOW MHCTPYKIUU: MPH BBIMOJIHEHUH W3MEPEHUH coOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATh 3HAYCHUE NCKOMOW BEJIMYHHBI;

e COOJIIOIATh MTPaBUJIA TEXHUKU OE30MAaCHOCTH IIPU paboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM;

e YKa3bIBaTh IMPUHIMIIBI JEHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOWCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOLIAIOIINECS COCY/bI, OapOMETp, pblyar, MOJBUKHBIN U HEMOABIKHBIA OJIOK, HAKIOHHAS
IJIOCKOCTB;

* XapaKTepU30BaTh IPUHLIUIIBI JEHCTBUSI U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB € ONOPOil Ha
UX OMMUCaHUs (B TOM YMCIIE: MOJIIMITHUKY, YCTPOWCTBO BOAONPOBOJA, I'MIPABIMUECKUI Mpecc, MaHOMETP,
BBICOTOMEp, IOPIIHEBOIl HAcOC, apeoMeTp), MCIOJb3ys 3HAHUS O CBOMCTBaX (PM3MUECKUX SBJICHUH U
Heo0XoanMble GU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

e IPUBOJIUTH TPUMEPHI (HAXOAUTH HWHGPOPMALUIO O MPHUMEPax) MPAKTUYECKOTO HCIIOIb30BAHMS
(bu3nYecKuX 3HaHUI B IOBCEIHEBHON KU3HHU /115 00ecrieueHHs 6e30MacCHOCTH Ipu 0OpalleHuH ¢ npudopamu
U TeXHUYECKUMH YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbS U COOIIOICHUSI HOPM SKOJIOTUYECKOTO MOBEJCHUS B
OKpY>KaIOILEH Cpelie;

e OCYIIECTBISITH OTOOp HMCTOYHHKOB WHGpoOpManuu B VHTepHETe B COOTBETCTBHM C 3aJJaHHBIM
IIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE HMEIOLIUXCS 3HAHUM M MYTEM CPABHEHMS DPAa3IMYHBIX HCTOYHUKOB
BBIIETISATH MH(POPMALIUIO, KOTOPAsS SBJIETCS IPOTUBOPEUMBON UIIM MOXKET OBITH HEJOCTOBEPHOIA;

e YICIIOJIb30BaTh MIPU BBIOJHEHUN Y4EOHBIX 33/aHUIl HAyYHO-TIONMYJISIPHYIO JIUTEPATYpPy (PU3NUECKOTO
COJIepKaHusl, CIIpaBOYHbIE MaTepUalbl, pecypchl ceTu VMHTepHeT, BiIaaeTh NpuéMaMyu KOHCIEKTUPOBAaHUS
TeKCTa, MpeoOpa3oBaHusl HHPOPMALIMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KpPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOILIEHUS HAa OCHOBE 2—3 HMCTOYHUKOB
uHpopManuu GU3NUECKOro COAEepPKaHuUs, B TOM YUCIIE IyOJINYHO AenaTh KpaTKue COOOIIEHUs O pe3ysibTaTax
MIPOEKTOB UJIM y4EOHBIX UCCIIEI0BAaHUM, IPU 3TOM TPAaMOTHO MCIOIb30BaTh U3YUEHHbII OHSITUHWHBIN anmapaT
Kypca (pU3UKH, COMPOBOXK/JIATh BHICTYINICHHE MTPE3EHTAIUEH;

e IPY BBINIOJHEHUH Y4YEOHBIX IMPOEKTOB M HCCIEIOBaHUI pacnpenensiTh O0S3aHHOCTH B TpyIE B
COOTBETCTBUM C IIOCTABJIEHHBIMH 3a/JadyaMH, CJIEJUTh 3a BBIIIOJIHEHUWEM IUIAaHA JEHCTBUH, aJE€KBaTHO
OLIEHHMBATh COOCTBEHHBIN BKJIa/1 B I€ATEIbHOCTh IPYIIIbI, BBICTpAaUBaTh KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE,
YUUTBIBAasi MHEHHE OKPYKAIOLIHX.

K koniy oOyuenuss B 8 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpPakaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

e MCIIOJIB30BAaTh IIOHATHA: MacCa W pasMEpbl MOJICKYJI, TCIIJIOBOC ABHUXKXCHHUC aTOMOB U MOJICKYII,
arperaTHbIC COCTOSIHUSA BCIICCTBA, KPUCTAIIMYCCKUC U aMOp(i)HI)Ie TEI1a, HaCBIHIGHHBIfI n HeHaCBIHIGHHBIfI
nmap, BJIQXKHOCTb BO3/yXa, TEMIICpAaTypad, BHYTPCHHAA OSHCPIUsd, TEIIOBOM JABHUTIaTClIb, BHCMCHTapHLIﬁ
3HeKTqueCKHﬁ 3apsa, SJICKTPUICCKOC IOJIC, TPOBOJHUKN U JUDJICKTPUKH, MOCTOSIHHBIHN 3J'I€KTpH'—ICCKHI>i TOK,
MAargauTHOC I10JIC;
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e paznuyaTh SIBICHUS (TEIJIOBOE pACIIMPEHUE M CXKaTHe, TeIUlonepeaya, TEIJIOBOE pPaBHOBECHE,
CMauyMBaHWE, KAaNWUISAPHbIE SBJICHUS, WCHApEeHHE, KOHJEHCALMs, IUIABJIEHWE, KPHUCTAIIU3ALMS
(oTBepaeBaHue), KUIEHHE, TEIIoNepenaya (TerIonpOBOHOCTh, KOHBEKIINS, H3TYUCHHE), dIICKTPU3AIIHS T,
B3aUMOJICMCTBUE 3apsiOB, ACUCTBUS DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHWE, B3aHMOJCHCTBUE
MarHuTOB, IEUCTBHE MarHUTHOTO IOJIs1 HA TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHAYKIIHS) [0 ONMUCAHUIO
UX XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (DU3MUECKOe SIBJICHHUE;

e PACIIO3HABATH MPOSBICHUE M3YyUYCHHBIX (DH3UYECKUX SIBJICHUU B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIE
¢busnueckue SBIEHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHME W KaNMWULSIPHBIE SIBICHUS B TMPUPOJE,
KpUCTaJUTBl B mpupoze, uznydenne CoiHIa, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, HHesl, CHeTa, SJIeKTPUUYECKHUE SIBJICHUS B aTMOc(epe, IIMEKTPUUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE
noJie 3emiu, Apeiid MoytocoB, poiab MAarHUTHOTO TOJIS JJIs )KU3HU Ha 3eMiie, MOJISIPHOE CUSHUE, ITPH ATOM
MEPEBOIUTH MPAKTUUYECKYIO 33/]1auy B yUeOHYIO0, BBIIEISTH CYILIECTBEHHbIE CBOMCTBRA (MPU3HAKH ) (PU3UYECKUX
SIBIICHHI;

e OMKCHIBATh M3yYEHHBIC CBOMCTBA Tel W (U3MYECKUE SIBICHUS, UCHOIB3Ys (PU3NUECKUE BEIUUYUHBI
(Temrieparypa, BHYTPEHHSISI SJHEPIHsl, KOJIMYECTBO TEIUIOTHI, Y/AEIbHAs TEIUIOEMKOCTb BEIIECTBA, YAEJIbHAs
TEIUIOTa TUIABIIEHUS, YAeNbHAas TEIUIoTa M[apooOpa3oBaHus, yIelbHas TEIUIOTa CropaHusi TOILIUBA,
KOO(Q(QUIMEHT TOJE3HOT0 JEHCTBHS TEIUIOBOW MAIMHBI, OTHOCHUTENIbHAS BJIAXXHOCTH BO3AYyXa,
ANEKTPUYECKUN 3apsijl, CHJIa TOKA, JIEKTPUUECKOE HAIPSKEHUE, CONMPOTHUBIICHHE MPOBOJHUKA, YAECIbHOE
COIIPOTHBIIEHUE BEILECTBA, pabOTa M MOIIHOCTb 3JIEKTPUYECKOTO TOKAa), MPU ONUCAHUM IPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT HUCIIOJIb3YEMbIX BEIMYUH, 0003HAYEHUS U €IUHUIIBI PU3NIECKUX BEIMYUH,
HaXOJUTh (HDOPMYJIBI, CBS3BIBAIOIINE TAHHYIO (DU3MYSCKYIO BEIWYHHY C JPYTUMHU BEITUYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (DU3MUYECKUX BETUYHH;

 XapaKTEepU30BaTh CBOMCTBA TeJ, PU3UIECKUE SIBJICHUS U TIPOLIECCHI, UCTIONB3YsI OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKONH TEOpUM CTPOEHHS BEIIECTBA, MPUHIMI CYNEepHO3UIUU mosned (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma /s ydyacTka uenu, 3akoH J[xoyns—JleHua,
3aKOH COXpAHEHHS PHEPrHH, MPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3aMUCHIBaTh €ro
MaTEMaTHYECKOE BbIPAKEHUE;

e 00BACHATH (PU3MUECKUE TTPOIECCH U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYaIlHil MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATh MPUIMHHOCICIACTBEHHBIC CBS3U, CTPOUTH OOBSICHCHHE U3 12
JIOTUYECKUX [IaroB C OMOpoil Ha 1—2 W3y4YEeHHBIX CBOMCTBA (GUZUYECKUX SIBICHUHN, GPU3NYECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

e pemiaTh pacy€THBIE 3a7aud B 2—3 JEHCTBUS, HCHOJIB3Ys 3aKOHBI U (DOPMYIBI, CBS3BIBAIOIINE
¢u3nyecKkrue BEIWYUHBL: HA OCHOBE aHalM3a YCJIOBUS 3aJauyd 3allMChIBaTh KPAaTKOE YCIIOBUE, BBISBISATH
HEJOCTAaTOK JaHHBIX JJIS PEIIeHUs 3a7auu, BEHIOUpATh 3aKOHBI U POPMYIIbl, HEOOXOIUMBIE TSl €€ pEelIeHHUs,
MIPOBOJIUTH PACUYETHl U CPABHUBATH MOJTYyUYEHHOE 3HaYeHUE (PU3UIECKOIN BETMUYMHBI C U3BECTHBIMU JIAHHBIMU;

e PacMo3HaBaTh MPOOIEMBI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIH (U3UYECKUX METOJIOB, UCIIOIb3YS
ONHMCAaHUE MCCIIEAOBAHUS, BBIIEIATh MPOBEPSIEMOE MPEANOI0KEHUE, OLEHUBATh MPABUIBLHOCTh MOpPSIKA
MIPOBEACHUS UCCIIEI0BAHMUS, I€JaTh BHIBOJIbI;

e IPOBOJIUTH OMBITHl 1O HAOMIONEHUIO (U3MYECKUX SBJICHUN WIH (PU3NYECKUX CBOWCTB TeI
(KanuIISipHBIE SIBJICHUS, 3aBUCUMOCTb JJaBJICHHSI BO3/IyXa OT €ro 00bhEMa, TeMIEepaTyphl, CKOPOCTH Mpoliecca
OCTBIBaHMS W HarpeBaHus MPU U3ITyYEHUH OT LIBETA U3JIydaroleil (oriouarollei) moBepXHOCTH, CKOPOCTh
WCMIAapeHusi BOJBI OT TEMIEPATYPhbl JKUJIKOCTH M IUIOWAAM €€ MOBEPXHOCTH, 3JIEKTPU3aLUsS Tell HU
B3aMMOJICIICTBUE AJIEKTPUYECKUX 3apsA70B, B3aWMOJEWCTBHE TIOCTOSIHHBIX MAarHUTOB, BHU3yaJU3allus
MAarHUTHBIX TOJIE€H MOCTOSTHHBIX MAarHUTOB, AEMCTBUS MAarHUTHOTO MOJIs HA MIPOBOJHUK C TOKOM, CBOMCTBA
AJIEKTPOMAarHuTa, CBOWCTBA AJIEKTPOJBMUIraTeNis IOCTOSHHOTO TOKa): (hOpMYIHpOBaTh IPOBEPSEMBIE
MIPENIOJIOKEeHHSI, COOUpaTh YCTAHOBKY M3 MPEIIOKEHHOTO OOOPYIAOBAaHMS, OMHUCHIBATH XOJ OIbBITA H
(dhopMyTupOBaTh BHIBOJIBL;

e BBINIOJIHATH MPSIMBIE W3MEPEHUS] TEMIIEPATypbl, OTHOCUTEIILHON BIIAXKHOCTH BO3/AyXa, CHJBI TOKa,
HaIpsDKEHUS C MCTOJb30BAaHUEM aHAJOTOBBIX MPUOOPOB M JATYMKOB (DU3WYECKUX BEIWYWH, CPABHHBATh
pe3yNbTaThl U3MEPEHUH ¢ YUETOM 3a/IaHHOI a0COIIOTHOM MOTPEITHOCTH;

e IIPOBOAMTD MCCIIEOBAHNE 3aBUCUMOCTHU OJHON (PU3NYECKON BEIMUUHBI OT IPYrOi ¢ UCOJIb30BaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH COMPOTUBIICHHS MPOBOJHUKA OT €r0 JIJIUHBI, TUIOMIAJNU MOMNEPEYHOTO
CEUYEHMS U YJIEJIbHOTO COMPOTUBIICHHUS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA, UAYILIErO Yepe3 MPOBOJHUK, OT

16



HaNpsDKEHHsST Ha TPOBOJHHMKE, HCCICAOBAHHUE IIOCIIEAOBATEIILHOTO U IMapalIebHOIO  COCTMHEHHIA
NPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh YCTAHOBKY W BBINOJIHATH H3MEPEHHUS, CIENYs
NPEeATIOKEHHOMY IIaHy, (PUKCHPOBATh PE3YNIbTAThI MONYYSCHHOW 3aBHCUMOCTH B BUJIE TAOIHI U TPpaUKOB,
JeTaTh BBIBOJBI 110 PE3YIIbTAaTaM HCCIICIOBAHNS;

e IPOBOJUTH KOCBEHHBIC M3MEpeHHs (pu3nuecKux BeMMUYMH (yJenbHas TerI0EMKOCTh BEIIEeCTBa,
COIPOTUBIICHHE MNPOBOAHUKA, pabOTa M MOIIHOCTH DJIEKTPHUECKOrO TOKa): IUIAHMPOBATh H3MEPEHHS,
coOHMpaTh IKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS NMPEAJIOKEHHON WHCTPYKIMH, W BBIYUCIATH 3HAYCHHE
BEJINYMHBI;

e COOIIOIATh MTPaBUJIA TEXHUKK OE30MACHOCTH IIPU paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

* XapaKTepU30BaTh NPUHIUIIBI JCHCTBHS U3YUYCHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB C OTTOPOH Ha
X ONUcaHus (B TOM YHCIE: CHUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, IMapoBas TypOWHa, amIepMmerp,
BOJIBTMETP, CYETYMK OJICKTPHUCCKOH HSHEPTUH, DJICKTPOOCBETHTENBHBIC IPHOOPHI, HarpeBaTelIbHbIC
AIIEKTPONIPUOOPH!  (MIPUMEPBI), DIEKTPUUYECKHE MPEJOXPAHUTEIH, HIEKTPOMATHUT, 3JIEKTPOJIBUTATENb
MOCTOSTHHOTO TOKA), UCIIOJIB3YsI 3HAHUS O CBOMCTBAX (PM3MUCCKHUX SBICHUH M HEOOXOAMMBbIE (U3MUECKHE
3aKOHOMEPHOCTH;

e Pacrio3HaBaTh NPOCTBHIC TEXHWYECKUE YCTPOMCTBA W HW3MEpHUTEIbHBIE NPUOOPHI 1O CXEeMaM |
CXEMAaTHUYHBIM PUCYHKaM (OKHJIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP, THIPOMETp, JBUIATEIb
BHYTPEHHETO CrOpaHMs, JJIEKTPOCKON, PEOCTaT), COCTaBISATh CXEMbl JJIEKTPUYECKUX Lened ¢
MIOCJIEIOBATEIbHBIM U TapaUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3iuyas YCJIOBHbIE OOO3HAYEHHS
AIIEMEHTOB 3JICKTPHUYECKUX LIETIeH;

e IPUBOJMTH MPUMEPBI (HAXOAUTh WH(POPMAIMIO O TNPHUMEPax) MPAKTUYECKOTO HCIIOIb30BAHMS
(U3MUECKUX 3HAHUH B IOBCETHEBHOM JKU3HU JJIs1 0OecrieueH s 0e30IIacHOCTH MPH 00PAIeHHH ¢ TPHOOpaMu
Y TEXHUYECKUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbSI M COOIIOACHUSI HOPM SKOJIOTMUYECKOTO MTOBEICHHS B
OKpYXKalollen cpene;

e OCYIIECTBIATH MOUCK HH(pOpMAIHH (HU3NIECKOTO coiepkanus B IHTepHeTe, HA OCHOBE UMEIOIIUXCSI
3HAHUW W TMYTEM CPaBHEHHUsS IOIOJHUTEIBHBIX HCTOYHHMKOB BBIACIATH MH(POPMAIHMIO, KOTOpAs SBISETCS
IIPOTUBOPEYUBOI UIIM MOXKET OBITh HEJJOCTOBEPHOM;

e HICIIOJIb30BaTh IPU BBIITOJHEHUH YUYEOHBIX 33JaHUil HAYYHO-TOMYJISAPHYIO JTUTEPATYPy (PHU3HUECKOTO
COZIep KaHusl, CIIPABOYHBIE MaTepHajbl, pecypchl cetu VHTepHeT, BiafeTh NpuéMaMyu KOHCIIEKTUPOBAHHUS
TEKCTa, MpeoOpazoBaHusl HHOOPMALIUK U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHBIC NMHCHMEHHBIE M KPAaTKHE YCTHBIE COOOMIEHHs, 0000mas nH(popMaumo us3
HECKOJIbKUX HCTOYHUKOB (DPM3UUECKOTO COJEPXKAHUS, B TOM YHUCIE MYOIMYHO MPEACTABIATh PE3yIbTaThl
MPOEKTHOM WIIM HCCIIEOBATENBCKON JIEATETFHOCTH, TPH A3TOM TPAMOTHO HWCIIOJIB30BaTh H3yYEHHBIN
NOHSTHHHBIN anmapar Kypca (U3UKH, COIPOBOXKAATH BBHICTYIUICHUE MTPE3EHTAIINCH;

e IPY BBITIOJTHEHUH YUYEOHBIX TPOEKTOB M HCCIECIOBAHWN (PU3MUECKUX IPOILIECCOB PACTIPEACTSATh
00S3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABJICHHBIMH 3a/lauaMHM, CIICJUTHh 32 BBINOJHEHHEM IlIaHa
JEeWCTBUH M KOPPEKTHPOBATH €ro, aJIeKBaTHO OIEHHBATH COOCTBEHHBIN BKIAJ B JIEATEIBHOCTH TPYIIIHI,
BBICTPAaNBAaTh KOMMYHHKATUBHOE B3aMMO/JICHCTBHE, MPOSBIISIS TOTOBHOCTD Pa3peniaTh KOH(QIUKTHI.

K konmy oOyueHuss B 9 Kiacce mpeAMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh
c(OpPMUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:

e UCIIOJIb30BaTh MOHSTHSA: CHCTEMa OTCYETA, MaTepHuajbHas TOYKA, TPAEKTOPHs, OTHOCUTEIBHOCTh
MEXaHUYECKOTo JIBWXeHMs, aedopmarus (ympyras, IUIacTU4YecKas), TPEHHUE, LEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTh U Meperpy3Ku, LIEHTP TSHKECTH, a0COIIOTHO TBEPOE TEINO, IIEHTP TAKECTH TBEPOTO
TeNa, paBHOBECHE, MEXaHUYECKHe KOJIeOaHHs U BOJIHBI, 3BYK, MH(Pa3BYK U yIbTPa3BYK, JJIEKTPOMarHUTHbIE
BOJIHBI, IIIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CEKTPHI UCITYCKAHUS U
MOTJIOIIEH U, anb(a, 6eTa- 1 raMMa-u3Ty4YeHHs], U30TOIbI, SJIEpPHAsi SJHEPreTHKa;

e pa3nMuyaTh SIBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEIHOE ABIKEHNE, PABHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBI)KEHUE, CBOOOJHOE TMafieHWe TeJl, PAaBHOMEPHOE [IBIDKEHHE II0 OKPYXHOCTH,
B3aMMOJICIICTBUE TeJ, pEaKTUBHOE JBIKEHUE, KoJieOaTeIbHOE IBMKEHHE (3aTyXalollue U BBIHYXKICHHBIE
Koye0aHus), pPE30HAHC, BOJHOBOE JBIJKEHHE, OTpPaK€HHE 3BYKa, NPSMOJIMHEWHOE paclpOoCTpaHEeHHUE,
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OTpPaKCHHE U MPEJIOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTPaXCHHE CBETa, pas3lioKEeHHEe OeJoro cBeTa B
CIEKTp M CIIO)KEHUE CIEKTPaJbHBIX LBETOB, JAMCIEPCUSl CBETA, €CTECTBEHHAs paJAMOaKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEHYATOrO CIIEKTPa M3JIyYEHUs) IO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBIICHUE;

e PAaCIO3HABATH IMPOSBJICHUE M3YUYEHHBIX (PU3UUECKUX SIBICHUH B OKPYKAIOUIEM MHUpE (B TOM YHCIe
¢bu3nyeckue SBICHUS B IPUPOAE: IPUIUBBI U OTJIMBBI, ABMKEeHUE MaHeT COTHEUHOW CUCTEMBI, PEaKTUBHOE
JBMKEHUE JKMBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH, 3€MJICTPSICEHHE, CEHICMUYECKHE BOJIHBI,
I[yHaMH, 3XO0, LBETa TeJ, ONTHUYECKUE SBICHMS B HpUpOZE, OHOJOrMYecKoe [JeiicTBHE BHIUMOTO,
yIBTPadUOIETOBOTO M PEHTICHOBCKOTO HW3TyYCHUH, €CTECTBCHHBIH pPAaTUOAKTHBHBIA (DOH, KOCMHUYECKHE
Jy4M, PaJUOAaKTUBHOE H3JIy4eHHE HPUPOJHBIX MUHEPAIOB, JACHCTBHE paJMOAKTUBHBIX M3JIydCHUH Ha
OpraHu3M 4YeJOBeKa), IPH STOM MEPEBOIUTH MPAKTHUYECKYIO 33a7auy B YU4EOHYIO, BBIACIATH CYIIECTBCHHBIC
cBOlcTBa (IpU3HAKHN) (PU3UUECKHX SBJIICHUIA;

e ONMCHIBATh M3YYECHHBIC CBOWCTBA TeNl M (DU3MUYECKHE SBICHUS, UCHOJB3Ys (U3NUECKUE BEIUYUHBI
(cpenHsisi 1 MIHOBEHHAsl CKOPOCTh Te€Ja IIPU HEPAaBHOMEPHOM JBMIKEHHH, YCKOPEHHE, IIepeMelLleHHe, MyTh,
YIII0Basi CKOPOCTb, CHJIa TPEHUS, CUJIA YIIPYTOCTH, CHIIA TSXKECTH, YCKOPEHHE CBOOOHOTO Ma/ICHUs, BEC Tela,
UMIIYJIbC TeJa, UMILYJIbC CHJIbI, MeXaHudeckas paboTa W MOIIHOCTb, MOTEHLUAJIbHAs SHEPrusl Tela,
MOJHATOTO HAJ MOBEPXHOCTHIO 3€MJIM, TOTEHIIMATIbHASI DHEPTUS CKATOW MPYKUHBI, KHHETUYEeCKast JHEPTus,
MIOJIHAsl MEXaHUYeCcKasl SHEprus, Mepuoj U 4acToTa KosjeOaHWi, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, IIOKA3aTeNb MPEIIOMIICHHS CPEJIbI ), TPH OMUCAHUHU MTPABUIIBHO TPAKTOBATH (PU3UIECKUI
CMBICII MCIIOJIb3YEMbIX BEJIUYMH, 0003HAUEHHUs M €AMHUIBI (PU3MUECKUX BEJIMYMH, HAXOAUTH (HOPMYIIBL,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYHHY C JPYTUMH BEIMYMHAMH, CTPOUTH TPApUKU HU3YUEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

e XapaKTEepU30BaTh CBOMCTBA TeJ, (DU3MUYECKHE SIBICHUS M POLECCHI, UCTIONB3Ysl 3aKOH COXPaHEHHUS
SHEPI'UH, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHLIMII CYTIEPIO3ULIMHU CUJI, IPUHIIUIT OTHOCUTENbHOCTH [ aues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHs HMMITYJIbCA, 3aKOHBI OTPAKEHHSI M TPEIOMIICHUS CBETa, 3aKOHBI
COXpaHEHMs 3apsJ0BOIO W MAaCCOBOTO YMCEN HPU SIIEPHBIX peakUUsX, IPU 3TOM JaBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE,

* O0BSICHATH (PU3NYECKHE IPOLIECCH U CBOMCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTyalluid IPAKTUKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUYNHHO-CIECACTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE U3 2—3
JIOTMUYECKHUX LIaroB ¢ OMOpoi Ha 2—3 M3yuyeHHbIX CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

e pelIaTh pacué€THble 337a4M (OMHUPAIOILIMECs HA CUCTEMY M3 2—3 ypaBHEHUH), UCIOJb3ys 3aKOHBI U
(bopMyIIbl, CBSI3BIBAIONINE (DU3MYECKIE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4d 3alTUCHIBATh KPATKOE
yCJIOBHE, BBISBIISTH HEJOCTAIOLINE WM N30BITOYHBIE TAHHBIE, BEIOUPATh 3aKOHBI M (POPMYJIbI, HEOOXOUMBIE
IUIs peIIeHUs], TIPOBOANTH PAcU€Thl W OIEHWBATH PEATTMCTUYHOCTH TMOJYYEHHOTO 3HAUEHUS (HU3NIECKOMH
BEJIMYMHBI;

e PaCIO3HABATH MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTH MPH MOMOIIN (HU3UYECKHX METOJIOB, HCIIOIB3YsI
OIMCaHME HCCIEeOBaHMA, BBIJEIATh NMPOBEPSIEMOE IPENNOI0XKEeHNEe, OLEHUBATh MPABMUIBHOCTH MOPSIKA
MIPOBE/ICHUS MCCIIEIOBAHNS, IEIaTh BBIBOIBI, HHTEPIPETUPOBATH PE3YIIbTAThl HAOIIOICHUI U OIIBITOB;

e TIPOBOJUTD OMBITHI [0 HAOIOJCHUIO (PU3MUECKUX SABICHUN UM (PU3MUECKUX CBOMCTB Tel (M3yueHHe
BTOpOTO 3aKOHAa HBIOTOHA, 3aKOHA COXpAaHEHUS YHEPIUHU, 3aBUCUMOCTH TMEpUoia KoJeOaHHd MPYKHHHOTO
MasiTHUKa OT MAaccChl Tpy3a M KECTKOCTU NMPYXKHUHBI U HE3aBUCUMOCTh OT aMIUIUTYIbl MajbIX KOJIeOaHUH,
NPSIMOJIMHEHOE pacTpoCTpaHEHHE CBETa, pPa3JIoKEHHE Oeoro cBeTa B CHEKTpP, HM3yYCHHE CBOWCTB
n300pakeHMs B IUIOCKOM 3€pKaJie M CBOMCTB M300paXkeHUs NpeaMeTa B coOuparolei auH3e, HabmoaeHne
CIUTOIITHBIX M JIMHEWYAThIX CIEKTPOB M3ITYYEHUS): CAMOCTOSTEIHLHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO
Habopa 000pyAOBaHUs, OMUCHIBATH X0 OMbITA U €r0 Pe3yJbTaThl, (POPMYIHPOBATH BBIBOBI;

e IPOBOJUTH TPH HEOOXOAWMOCTH CEpPHUI0 TIPSMBIX HM3MEPEHHM, OIpeeNsisi CpeaHee 3HaueHHe
u3MepseMoil BenmuuuHbl ((poKycHOE paccTosiHHMe coOuparomiel JMH3bI), 00OCHOBBIBaThH BBIOOP crocoda
U3MepeHus (M3MepUTeIbHOro Mpudopa);

e IPOBOJUTH HCCJIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C MCIOJIb30BAaHUEM IPSMBIX
M3MEpEeHUH (3aBHCHMOCTh ITyTH OT BPEMEHHU MPHU PAaBHOYCKOPEHHOM JIBUKCHHUHU 0€3 HadallbHOW CKOPOCTH,
nepuoJia KojaebaHui MaTeMaTUYecKoro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaKEHUS CBETa OT
yrila majeHus M yria MpeJoMJIeHHs OT yrjla THaJeHus): IUIAHUPOBaTh HCCIIEAOBAaHHE, CaMOCTOSTEIBHO
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coOHnpaTh yCTaHOBKY, (PMKCHPOBATh PE3YJIbTAThl MOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEJIWYHH B BUC
TaOJIUI ¥ TpaQUKOB, AETIaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;

e TIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETMUMH (CPEIHAS CKOPOCTh M YCKOPEHHE Tea MpH
PaBHOYCKOPEHHOM JIBMJKEHHH, YCKOPEHHE CBOOOAHOIO MaJACHMs, KECTKOCTb MPYXKHUHBI, KOIPPUIMEHT
TPEHUS CKOJIBKEHHS, MEXaHHUeCcKasi paboTa M MOITHOCTh, YaCTOTa M IEPUO]] KOJIeOaHUI MaTEeMaTHUECKOTO U
IPY)KUHHOTO MAasiTHUKOB, ONTHYECKas CHJIa COOMpAroIled JIMH3bI, PaJMOAKTUBHBIM (DOH): IIaHUPOBATH
U3MepeHus, coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJHATH M3MEPEHUS, CIENys MPENI0KEHHON
MHCTPYKLUHU, BBIUUCIIATH 3HAYECHHWE BEIMYMHBI M AHAIU3UPOBATH IIOJYYEHHBIE PE3YNbTAaThl C Y4YETOM
3aIaHHOM ITOTPELIHOCTH U3MEPEHUM;

e COOJIIOIaTh MTPAaBUJIA TEXHUKU OE€30IIaCHOCTU IIPU paboTe ¢ 1abopaToOpHbIM 000PYJOBAHUEM;

e pa3NUyYaTh OCHOBHBIE MPU3HAKH N3YUEHHBIX (PU3NUECKUX MOJICNICH: MaTeprualibHAs TOUKa, A0COIIOTHO
TBEPAOE TEJIO, TOUCYHBIM MCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs
MOJIE€Ib ATOMHOTIO AJ1pa;

* XapaKTEepU30BaTh IPUHLIUIIBI IEHCTBUS U3YyYEHHBIX TPUOOPOB U TEXHUUYECKHX YCTPOUCTB C OIOPOIl Ha
UX OIUCaHus (B TOM YMCIE: CIUAOMETP, AATUYUKU IOJIOXKEHUSI, PACCTOSIHUS U YCKOPEHMsI, paKeTa, 3X0JIOT,
OYKH, IepHUcKol, (oToanmnapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOIN, J03UMETp, Kamepa Buibcona),
UCTIOJIB3Ys 3HAHUS O CBOMCTBAaX (PU3UUECKUX SABICHUN U HEOOXOAUMBbIEe (PU3NYECKHE 3aKOHOMEPHOCTH;

* UCIIOJIB30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH H3YYECHHBIX TEXHMYECKHX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOLECCOB MPHU PEHICHWH y4eOHO-TIPAKTUYECKHX 3ajad,
OINITUYECKUE CXEMBI JJIsl TOCTPOEHUS U300pakeHu B IIJIOCKOM 3epKajie U coOMuparolel JIMH3e;

e IPUBOJIUTH HPUMEPHl (HAXOAUTH HH(OPMALUIO O MpPUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
(bu3nUecKrX 3HaHUI B MOBCEIHEBHOMN JKM3HU JUIsl o0ecrieyeHus 6€301acHOCTH Ipy 00palleHuu ¢ npudopamu
Y TEXHUYECKUMH YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbS U COOIIOACHUSI HOPM SKOJIOTMYECKOTO MTOBECHHS B
OKpY>KaIoILEH Cpele;

e OCYIIECTBIISITh TOUCK WH(POpPMAUUU (PU3UUECKOTO coxepkaHusi B MHTEpHETEe, caMOCTOATENbHO
(bopMynMpys MOMCKOBBIN 3a1Ipoc, HAXOAUTH IyTH ONpPEESICHHUs JOCTOBEPHOCTH MOIY4eHHONW MH(OpMauu
Ha OCHOBE MMEIOIIUXCS 3HAHUU U TOTIOJHUTEIbHBIX HCTOYHHUKOB;

e YICIIOJIb30BaTh MIPU BBIOJHEHUN Y4EOHBIX 33/aHUIl HAyYHO-TIONMYJISIPHYIO JIUTEPATYPy PU3NUECKOTO
CoJlepKaHus, CIPABOYHBIE MAaTEpUaAlIbl, peCypchl ceTh VMHTEpHeT, BiIageTh NpuéMamMu KOHCIEKTHPOBAHUS
TEKCTa, peoOpa3oBaHusl HHPOPMALUU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

e CO3/IaBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIECHHS HA OCHOBE MH(OPMAITUH U3 HECKOIBKUX
UCTOYHHUKOB (PM3MUECKOTO COZEp:KaHus, MyOJIMYHO TPEACTaBIATh PEe3yJbTaTbl IMPOEKTHOW MU
HCCIIEA0BATENBCKON JEATENBbHOCTH, IIPU ATOM I'PaMOTHO HCIIOJIB30BaTh MU3YYECHHBIN MOHATHMHBIA anmapar
M3y4yaeMoro paszena (U3MKM M COINPOBOXKIATh BBICTYIUIEHHE MpE3eHTalMed ¢ y4éToM O0COOEHHOCTEH
ayJINTOPUU CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne HaumenoBanme pa3gesioB u TemM KonnyecTBo 4acoB DJIeKTPOHHBIE
n/n NMPOrpamMMBsl (uudposrbie)
o0pa3oBaTesbHbIE
Bcero KOHTpOJ’[BHLle HpaKaneCKue
padoThI padoThI pecypeel
Pa3nea 1. ®usuka u eé poab bubnnorexka [JOK
1 B MO3HAHUHU OKPY KAIOLIEr0 https://m.edsoo.ru/7f416194
MHpa
1.1 | ®usuka - HayKa o0 IPUPOAE 2 bubnnoreka [JOK
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

1.2 | ®usnyeckue BEIIMYUHBI 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
1.3 | EcrecTBeHHOHAYYHBI METO/T 2 bu6mmoreka [IOK
MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazaeny 6 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
Pasnen 2. IlepBoHayainbHble bubnmoreka [JOK
CBEJICHHUS 0 CTPOECHUH https://m.edsoo.ru/7f416194
BelllecTBa
2.1 CtpocHue BemecTra 1 bu6mmoreka [IOK
https://m.edsoo0.ru/7f416194
2.2 | JIBuKCHHE U B3aMO/ICHCTBHE 2 bubnmoreka [JOK
YaCTHI BEIICCTBA https://m.edsoo.ru/7f416194
2.3 | ArperatHble COCTOSIHUS 2 bubnnorexa [JOK
BEIIIECTBA https://m.edsoo.ru/7f416194
Utoro no pazneny 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
Pa3ngen 3. /IBu:xeHue u bubmuorexa [JOK
B3aHMo/IeiicTBHE TeJ https://m.edsoo.ru/7f416194
3.1 | MexaHU4ecKoe JIBH)KCHHE 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
3.2 | Unepuwmsi, Macca, MIOTHOCTH 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
3.3 | Cuma. Buas! cun 14 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
Hroro no paszneny 21 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194
Pasnen 4. laBienue TBEpABIX bubmuorexa [JOK
TeJI, JKHAKOCTEl U ra3oB https://m.edsoo0.ru/7f416194
4.1 | JaBnenue. [lepenava naBiaeHus 3 bubnnoreka [JOK
TBEPJIBIMU TEIIAMH, YKUKOCTIMHU https://m.edsoo.ru/7f416194
Y Ta3aMu
4.2 | JlaBiaeHuE KUIKOCTH 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
4.3 | ATMocdepHoe naBiIeHHE 6 bubmmoreka [IOK
https://m.edsoo.ru/7f416194
4.4 | JleficTBUE XKUJIKOCTH U Ta3a Ha 7 1 bubnuorexa [JOK
NOTpYXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paznery 21 1 bubmmoreka [IOK

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

20



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

Pa3nen 5. PadoTa 1 MOIITHOCTD.
JHeprust

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

5.1 | PaGora 1 MOILIHOCTH 3 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
5.2 | IIpocThie MEXaHU3MBI 5 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
5.3 | Mexanunueckas SHEpTuUs 4 1 1 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12 1 3 bubmumoreka [IOK
https://m.edsoo.ru/7f416194
PezepBHOE Bpemst 3 bubmuorexa [JOK
https://m.edsoo0.ru/7f416194
OBILIEE KOJIMYECTBO 68 3 12 bubnnoreka [HOK
YACOB I10 ITPOI'PAMME https://m.edsoo.ru/7f416194
8 KUIACC
Ne HaumMeHoBaHue pa3iesioB U TeM KosmyecTBO yacos JJ1eKTPOHHbIE
n/n NporpamMmal (undposbie)
o0pa3oBaTesibHbIE
Bcero KOHTpOJ’IbHLIe HpaKaneCKne
padoThI padoThI pecypent
Paznen 1. TenioBblie ABJIEHNA bubnunoreka LIOK
https://m.edsoo.ru/7f4181ce
1.1 | Crpoenue u cBoiicTBa BelecTBa 7 Bbu6mmoteka [JOK
https://m.edsoo.ru/7f4181ce
1.2 | TennoBsle npoueccs 21 1 5 bubmuoteka [IOK
https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28 1 5 bubmuorteka [IOK
https://m.edsoo.ru/7f4181ce
Paznen 2. DuekTpuyeckue u bubmuoreka [IOK
MATHUTHbBIE SIBJICHHUSI https://m.edsoo.ru/7f4181ce
2.1 | DnekTpuuecKue 3apsbl. 7 1 bubnmnoreka HOK
3apspKeHHBIE Tea U UX https://m.edsoo.ru/7f4181ce
B3alMOJICHICTBHE
2.2 | IloCTOSIHHBIN DIIEKTPUYECKHIA TOK 20 1 7 bubnmnoreka HOK
https://m.edsoo.ru/7f4181ce
2.3 | MaruuTHbIE SIBJICHHS 6 1 15 but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
2.4 | DieKTpOMarHuTHAas WHIYKIIHAS 4 but6mmorekxa [IOK

https://m.edsoo.ru/7f4181ce
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Hroro no pazneny

37

but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

PezepBHOE Bpemst 3 1 9,5 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
OBILIEE KOJIMYECTBO 68 3 145 bubnmnoreka HOK
YACOB I10 ITPOI'PAMME https://m.edsoo.ru/7f4181ce
9 KJIACC
Ne HaunmeHoBaHue pa3iesioB U TeM KonnuyecTBO 4acos DJIeKTPOHHBIE
n/n NMPOrpamMmbl (undposbie)
o0pa3oBaTebHbIE
Bcero | Konrpoabnbie | IIpakTnueckue
padoTsI padoTsI pecypebt
Paznen 1. Mexannuyeckue bubmuoreka [{OK
ABJICHUS https://m.edsoo.ru/7f41a4a6
11 MexaHuueckoe IBUKEHUE U 10 1 bu6nmorexa LIOK
CIOCOOBI €T0 OMMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue e 20 1 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
1.3 | 3akoHBI COXpaHCHHUS 10 3 Bbu6mmoteka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Pa3nen 2. Mexannueckue bubmuoreka [{OK
KOJ1e0AHUS ¥ BOJIHBI https://m.edsoo.ru/7f41a4a6
21 | Mexanu4deckue KojaeOaHus 7 3 bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6
2.2 | MexaHMYECKUE BOJIHBL. 3BYK 8 1 3 bu6mmoteka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15 6 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Pa3jen 3. DiiekTpoMarHuTHoe bubmuorexa [IOK
MoJie ¥ JJIEKTPOMATHUTHbIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
3.1 | DiekTpOMarHuTHOE TOJIE U 6 2 bubmuorexa [IOK
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HWtoro o pazaeny 6 2 bubaunoreka [JOK

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

Pa3gen 4. CBeToBbI€E AIBJIEHUS

bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6
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4.1 | 3aKOHBI PacIpOCTPaHEHHUS CBETA 6 2 bubmuoreka IIOK
https://m.edsoo.ru/7f41a4a6
4.2 | JIMH3BI ¥ ONITHYECKHE TPHUOOPHI 6 3 bubmuorexa IIOK
https://m.edsoo.ru/7f41a4a6
4.3 | Pasnoxenue Oeioro ceera B 3 2 bubamnoreka [JOK
CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15 bubmuoteka [JOK
https://m.edsoo.ru/7f41a4a6
Pa3nea 5. KBanToBble bubnuorexa [JOK
SIBJICHHUSI https://m.edsoo.ru/7f41a4a6
5.1 Hcnyckanue v OTJIonCHUE 4 1 bubnuorexa [JOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 | CtpocHHE aTOMHOTIO siApa 6 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakiuu 7 1 bu6nmorexa LIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Pazjen 6. [loBTOopuTeIbHO- bubmmoreka [JOK
0000 ImALIMii MOTYJIb https://m.edsoo.ru/7f41a4a6
6.1 [ToBTrOopenue u 0600IIEHHE 9 2 bubnuorexa [JOK
coaepkanus Kypca Gpusuku 3a 7- https://m.edsoo.ru/7f41a4a6
9 knacc
Htoro mo pazaeny 9 bubmmoreka LIOK
https://m.edsoo.ru/7f41a4a6
OBIIEE KOJIMYECTBO 102 27 bubmuoreka [{OK
YACOB I10 ITPOI'PAMME https://m.edsoo.ru/7f41a4a6

YYEBHO-METOJNYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JI1 YYEHUKA

1.

Vuebnuk «Pusuka. 7 knacey, aBrop [lepsimkun A.B., A.W. lBanoB (MockBa «IIpocBenienune»),

2023 rox.

VYuebnuk «Pusnka. 8 kiacc», aprop Ileprimkun A.B., A.W. MBanoB (Mocksa «IIpocemienue),

2023 ron

Vuebnuk «duszuka. 9 kinaccy, arop [epsimkua A.B., E.M. I'yrauk, A.W. Banos, M.A. IlerpoBa
(Mockga «IIpocsemenue»), 2023 rox
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METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

®dusmka. 7 kimace. Meronnueckoe nmocodue (O.A. Uepnukona, C.H. I'manenkora, B.B. Kynpssiies)

(Mocksa «IIpocBerenuey), 2023 roz.

®usnka. 8 kiacc. bazoBsiii ypoBens. Metoanueckoe nocodue k yueonuky M. M. Ilepsimkuna, A. 1.
NBanoBa (Mocksa «IIpocsemmenuer), 2023 rox.
@dusnka. 9 kiacc. bazoBeii ypoBeHs. MeToauueckoe nocodue k yueonuky . M. Ilepsimkuna, E. M.
I'ythuk, A. 1. BanoBa, M. A. Ilerposoii(Mocksa «IIpocBemenue»), 2023 rox.

7 xnacc, 8 xnacc, 9 knacce, ['amy3o . B., I'pomsiko E. B., Jlopodeitunk B. B., )Kanesckas /1. B.,
Ucauenkosa JI. A., lunaktuueckue matepuainsl, usuka

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

No Ha3Banue caiita DIEKTPOHHBIN azipec

1. Komnexuust LHOP http://school-collection.edu.ru

2. Komnekmus «EcTecTBEeHHOHAYUHBIC SKCIIEPUMEHTBI: https://elementy.ru/catalog/t2/Fizika -
¢buznka

3. Mup puzuky: GU3HUESCKUNA FIKCIICPHUMEHT http://demo.home.nov.ru

4. Cepsep kadenps oomeit Gpusnku Guzdaxa MI'Y: htto://genohys.Dhys.msu.ru
(bu3MUSCKU TIPAKTUKYM U IEMOHCTPAIIUH

5. YPOKH 110 MOJIEKYISIpHOU (hU3HKe http ://marklv. narod .ru/mkt

6. dusnka B aHUMAIIHSX. http://ohysics.nad.ru

7. HHTEepHeT ypoKH. http://www.interneturok.ru/distancionno

8. @dusnKa B OTKPBITOM KOJUIEIKE http://www.physics.ru

9. ["azera «®u3uka» M3garensckoro goma http://fiz.1september.ru
«IlepBoe ceHTAOps»

10.  Komnekuus «EcTecTBEHHO-HayuHbIE SKCIIEPUMEHTBD»: http://experiment.edu.ru
¢buznka

11.  BupryanbHblil METOINYECKHI KaOMHET http://www.gomulina.orc.ru
y4auTens GU3UKH U aCTPOHOMUHU

12. 3agauum no ¢pu3MKe C pelICHUSIMU httD://fizzzika.narod.ru

13.  [BanumatenbHas (pU3WKa B BONPOCAX M OTBETAX: CAUT http://elkin52.narod.ru
3aciry>keHHoro yuurens PO B. Enbknuna

14.  Baounas QusuKo-TexHUYEcKas mkosna npu MOTU http://www.school.mipt.ru

15.  Kao6uner ¢pusuku Cankr-IletepOyprekoit akageMun http://www.edu.delfa.net
MOCTIUILUIOMHOTO MEJarorndeckoro 00pa3oBaHus

16.  Kadenpa u naboparopus ¢puzuku MIUOO http://fizkaf.narod.ru

24



https://catalog.prosv.ru/item/59319
https://catalog.prosv.ru/item/59319
https://catalog.prosv.ru/item/59357
https://catalog.prosv.ru/item/59357
https://catalog.prosv.ru/item/59357
https://catalog.prosv.ru/item/59357
https://catalog.prosv.ru/item/59357

17.  |KBaHT: HAyYHO-TIOMYJIAPHBIN (PU3HUKO-MATEMATHUECKUI http://kvant.mccme.ru
KypHaI
18.  HMudopmannoHHbIC TEXHOJOTHH B npenoaaBanuu ¢pusuku: |http:/ifilip.narod.ru
cait U. A. Oununnosoit
19.  [Knaccuas ¢usuka: cait yunrens ¢pusuku E. A. Banaunoit  |http://class-fizika.narod.ru
20.  Kparkwuii cipaBO4HUK 110 (BU3HKE http://www. physics.vir.ru
21.  Mup ¢usuku: GU3NIECKUN IKCTIEPUMEHT http://demo.home.nov.ru
22.  |O06pa3oBareibHbIi cepBep «OnTHKA» http://optics.ifmo.ru
23.  |O0yuaromre TpéXypoBHEBBIE TECTHI 0 (husmke: caiir B. 1. |http://www. physics-regelman.com

Perenpmana
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