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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHuUsl COCTaBJIEHA Ha
OCHOBE TIOJIO)KEHUM W TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOM 0OpazoBarenbHOU mporpammel, npeactaBieHHbix B PI'OC OO0, a takxke ¢
yaétoM (enepanpHON pabouelt mporpaMMmbl BocnuTanus U KoHienmuu mpenomaaBaHus
yaeOHOoro mpeaMmera « Du3nuKay.

Conepxxanue mporpaMMmbl 1o  (GU3MKE HampaBieHO Ha  (OpMHpOBaHUE
€CTECTBEHHO-HAYYHOUN IPaMOTHOCTH 00YYAIOIIMXCSl U OpraHU3alNIo U3ydeHus GU3NKU Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme no pu3uke yauThIBaIOTCS BO3MOXHOCTH y4eOHOTO
npeaMera B peanuzanuu TpedoBaHuii ®I'OC OOO k miIaHUPyEeMbIM JIUYHOCTHBIM U
METalpeAMETHBIM ~ pe3yJibTaTaM OOydYeHHs, a TaKKe€ MEXKIPEIMETHbIE CBS3HU
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O 00OIIET0 00pa30BaHuUs.

[Iporpamma mo (u3uke ycTaHaBIMBACT paclpejeieHre yuyeOHOro Marepuana o
rojaM o0yudeHus (Mo Kiaccam), IpeajaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTD U3yUYECHHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE PAa3BUTUS MPEAMETHOTO COJAEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCH.

[Iporpamma no ¢usuke paspaboTaHa C LENTbI0 OKAa3aHUS METOJAMYECKONU MOMOIIU
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 1o Y4eOHOMY TIPEIMETY.

®u3nka SBIAETCS CUCTEMOOOPA3yIOIIUM JJisi €CTECTBEHHO-HAy4HBIX Y4E€OHBIX
MPEJAMETOB, MOCKOJIbKY (M3MYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMoI0THel, acTpoHOMUEH U (PU3UIeCcKOoM reorpadueii, BHOCUT BKJIa
B €CTECTBEHHO-HAYyYHYIO KapTHHY MHpa, MPEIOCTaBIseT Hambojee sicHble 0O0pasiibl
MPUMEHEHUs Hay4HOr0 METOJIa MO3HAHUS, TO €CTh CIoco0a MOIy4YeHUs JTOCTOBEPHBIX
3HAHHUI O MUpE.

Onna W3 TIaBHBIX 3anad  (u3MYecKoro oOpa3oBaHUS B CTPYKType OOIIEero
oOpa3oBaHus COCTOUT B (hOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH U MHTEpEca
K HayKe y OOy4aronmxcs.

N3yuenue ¢u3nku Ha 0a30BOM ypOBHE MpenArosaraeT OBIAJICHUE CIEAYIOLUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

Hay4YHO OOBSACHSTH SIBJICHUS;

OIICHUBATh M IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMUS;

WHTEPIPETUPOBATH JTAHHBIC M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIhCTBA JJIS TOJTYYCHUS
BBIBOJIOB.

[enu n3zydenus Gu3NKU HA YPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHUs OMPE/ICTICHBI B
Konuenuuu mnpenogaBanus ydyeOHoro mnpeaMera «@Pusuka» B 00pa30BaTeNbHbBIX
OpraHU3aUAX Poccuiickon Oenepauuu, peanu3yIOIMnX OCHOBHBIC
oO1eo0pazoBareybHble  MpOrpaMMbl,  yTBEpKIEHHOM  pemieHueM  Koseruu
MunucrtepcTBa npocBenieHus: Poccuiickoit @enepanuu (mpotokos ot 3 aexadpst 2019 r.
No TTK-4BH).

Heau uzyyenus: pusuMKu:



npuoOpeTeHNe UHTEpeca U CTPEMIICHUS O0yUaIOUINXCS K HAYYHOMY U3YUYEHHUIO IPUPO/IBI,
pa3BUTHE UX MHTEIUIEKTYyaTIbHBIX U TBOPUECKHX CIIOCOOHOCTEI;
pa3BUTHE TPEACTABICHUHA O HAYYHOM METOJA€ TO3HaHus U  (HopMHUpOBaHHE
MCCJIEI0BATENBCKOTO OTHOIIEHHS K OKPYXKAIOIUM SIBJIICHUSIM;
(GbopMHpOBaHNE HAyYHOTO MHUPOBO33PEHUS KAK pe3yjbTaTa U3yYEHHUS] OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PM3UKH;
(dbopMHpOBaHUE NPEACTABICHUN O posu (U3UKU U1 Pa3BUTUSA JPYIMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;
pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cdepax Oyaymeid mnpodeccuoHambHON
NEeATENbHOCTH, CBSA3aHHOW C (PU3MKOMW, MOArOTOBKA K JaJbHEHIIEMY OOy4YEHHUIO B 3TOM
HaIlpaBJICHUU.

JlocTkeHne 3TUX Lesed IporpaMMbl 1Mo (PU3MKE HAa YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMsI 00ECIIEYNBAETCS PELUICHUEM CIIEAYIOUINX 3a1a4:
npUOOpETEeHNE 3HAaHUN O JUCKPETHOM CTPOEHUH BELIECTBA, O MEXAHUYECKHUX, TEIIOBbIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
MpUOOPETEHUE YMEHUI OMUCHIBATH U OOBICHATH (PU3NUYECKHE SBJICHUS C HCIIOJIb30BAHUEM
ITOJTyYEHHBIX 3HAHUM;
OCBOCHHME METOJOB PpEIICHUS MPOCTEHIINX pPACUETHBIX 337a4 C HCIOJIb30BAaHUEM
(U3HYECKUX MOJENEN, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aa4;
pa3BUTHE YMEHUN HAOII01aTh IPUPOIHBIE SIBJICHUS U BBIIIOJIHATH OIBITHI, 1a00paTOPHBIE
paboOThl M SKCIEPUMEHTAJIbHBIE HCCIEIOBAaHMUS C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX
puOOPOB;
OCBOCHHME MPUEMOB palbOThl ¢ HHPOpMALMEN (QUINYECKOrO CoAepkKaHUs, BKIIOYas
MHQOpPMALMI0O O COBPEMEHHBIX JIOCTH)KEHUSX (PU3MKH, aHaIUu3 M KPUTUYECKOE
OlLICHMBaHUE UH(OPMALINH;
3HAKOMCTBO €O chepaMu NpoheCCHOHAIBHON JEATeIbHOCTH, CBSI3aHHBIMM ¢ (DM3UKOM, 1
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3MUECKOIN HAYKU.

Ha uzyuenue ¢pusnku (6a30BbIif ypOBEHb) Ha YPOBHE OCHOBHOT'O OOILETO
oOpazoBaHus oTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZAEINIO), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HeJe0)

[Ipenaraemsiii B mporpamme 1o (u3MKe nepedeHn 1abopaTOpHBIX pabOT U OMBITOB
HOCHUT PEKOMEHIATEeNIbHBIN XapaKTep, YIUTEeNb JeIaeT BEIOOp pOBEACHMsI Ta00paTOPHBIX
paboT U ONBITOB C YYETOM HHIUBHUAYAIBHBIX OCOOCHHOCTEH OOYydYaronIuXxcs, CIHCKa
AKCIIEPUMEHTAIFHBIX 3aJaHul, PEeJIaraéMbIX B PaMKax OCHOBHOTO TOCYAapCTBEHHOTO
HK3aMeHa Mo (PU3HUKE.
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Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0ILEr0 MUpaA.

®usuka — Hayka O mnpupone. SBneHus npuponsl. Dusznyueckue SBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, ANIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BeanunHbl. M3mepenne dpuszndeckux BeanuuH. Guzndeckue npudopsl.
[TorpemHocTh U3MEpEHUl. MeXTyHApOaHAS CUCTEMA EAUHULL.

Kak ¢usuka wu  gpyrue  eCTeCTBEHHbIE  HAyKHM  U3Y4alOT  [PHUPOIY.
EcrecTBeHHO-HAy4HBI METO]I MTO3HAHUs: HAOJI0ACHUE, TOCTAHOBKA HAYYHOT'O0 BOMPOCA,
BBIJIBDKCHUE TUIIOTE3, SKCIIEPUMEHT T10 MIPOBEPKE TUINOTE3, O0BICHEHUE HAOII0AaEMOT0
apienust. Onrcanue GU3NYECKUX SBICHUN C TTOMOIIBIO MOJIEICH.

Jlemoncmpayuu.

Mexannueckune, TEIIOBbIE, YNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SBJICHUS.
dusndeckue NpuOOpsl U MPOIEAypa MPSAMBIX U3MEPEHUN aHAJOTOBBIM U LUGPOBHIM
IpUOOPOM.

Jlabopamopnsie pabomuel u onvimol.

Omnpenenenure 1EHbI IeICHUS MIKaIbl U3MEPUTEILHOTO TTprbopa.

N3mepenne paccTosHUM.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJa.

Ornpenenenue pa3MepoB MajbIX TEN.

N3mepenne teMnepaTypbl IIpU NOMOLIM KUJAKOCTHOTO TEPMOMETpa M JaT4yMKa
TEMIIEpaTyphl.

IIpoBeneHne wucCcaenOBaHUS IO TMPOBEPKE THUIOTE3bl: JAJbHOCTh TNOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAILHO, TEM 0O0JIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeE€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
IVMCKPETHOE CTPOEHUE BEIIECTBA.

JBmxeHue yactul BeuiectBa. CBsA3b CKOPOCTU JBUKEHUSI YACTUI] C TEMIIEPATYPOH.
BbpoyHnoBckoe aBuxenue, nuddysus. BzauMmoaelicTBue 4acTUIl BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(KkpucTammuyecknx) TeJl. B3auMoCBsI3b MeXAy CBOMCTBAaMU BEIIECTB B  Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX AaTOMHO-MOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Jlemoncmpayuu.

Hab6nronenne 6pOyHOBCKOTO IBHKECHHSI.
Habmronenue nuddysun.
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HaGnronenue sBiieHUA, OOBSACHSIOMMXCS MPUTHKEHUEM WM OTTAIKHBAHUEM YaCTHI]
BEIIECTBA.
Jlabopamopnwie pabomel u onvimol.
OneHka 1uaMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHueM poTorpaduii).
OnbIThl IO HAOIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.

Paznen 3. /IBuskeHue U B3auMoeicTBHE TeJl.

Mexannueckoe nBuxkeHUe. PaBHOMEpHOE U HEpaBHOMEpPHOE ABMXKEHHE. CKOPOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM JABHUKEHUH. PacyéT myTH U BpEMEHH IBUKEHUS.

SBneHne nHepMU. 3aKOH UHEPLIMH. B3auMoaeicTBie Ten Kak NpUIMHA U3MEHEHHUS
CKOpPOCTH JBWKEHHUS Tell. Macca kak Mepa nHepTHOCTH Tena. [moTHocTh BemecTBa. CBA3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €JMHUIIC O0BEMA BEIIECTRA.

Cuita kak XapakTepUCTUKa B3auMojeucTBusA Ted. Cuina ynpyroctd W 3akoH ['yka.
N3MepeHne cuiibl ¢ TOMONIBI0 TMHAMOMETpPA. SIBICHUE TATOTEHUS U cuiia TshkecTu. Cuiia
TSKECTH Ha JIpyTux IuaHerax. Bec tema. HeBecomocTs. CnokeHue Cuil, HAPaBIECHHBIX
10 OHOM npsiMo. PaBHonelicTByromas cui. Cuna TpeHus. TpeHue CKONbKEHUs U TPEHNE
Mokos. TpeHue B IpUPOJIE U TEXHUKE.

Jemoncmpayuu.

Ha6nronenue MexaHM4ecKoro IBMKEHHS Tela.

N3mepenne ckopoCTH MPSIMOJIMHEIHOTO JIBUXKECHUS.
HaOntonenue siBeHust HTHEPIIUY.

Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICUCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEI.

CrnoxeHue CHil, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnuie pabomel u onvimel.

OnpeneneHue CKOPOCTH PABHOMEPHOrO JBWXKEHHUS (IIapuKa B KUIKOCTU, MOJEITH
AIEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajiee).

Onpenenenre CpenHel CKOPOCTH CKOJBXEHUS OpyCKa WM IIMapuKa MO0 HAKJIOHHOU
TJIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPOTO Tea.

OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh pacTsikeHus (nedopmManuu) MNpPyKUHBI OT
MPUJIOKECHHOUN CHUJIBI.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh CUJIBI TPEHUSI CKOJBXKEHHS OT Beca Teila U
XapakTepa COMPUKACAIOIINXCSI TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

HaBnenne. CrocoObl yMEHBINICHUS W yBenWdeHUs maBineHus. [laBneHue rasa.
3aBUCMMOCTH JaBJCHUS Ta3a OT 00bEma, Temneparypsl. [lepenada naBneHus TBEPIBIMU
TeaMH, SKUJIKOCTSIMU U ra3amMu. 3akoH Ilackang. IlHeBMaTMyeckue MalIUHBI.
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3aBUCUMOCTh JaBJEHUS JKUJIKOCTH OT TIiyOuHbl. ['mapocTtatuueckuil mapajiokc.
CooOmaromuecs cocyibl. [ 'uapaBinuecKkue MEXaHU3MBI.

Atmocdepa 3emanm u armochepHoe mgaBieHue. I[IpUUMHBI CyIIECTBOBAHUSA
BO3yIIHON 00010uku 3emiu. OnbiT Toppuyesu. M3mepenue atMochepHOTro JAaBieHHUS.
3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsl s
HU3MepeHus aTMOC(hepHOTO JaBICHUS.

JlelicTBUE KUIAKOCTH M Ta3a Ha IOTPYXKEHHOE B HUX TeNO. BpITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnnaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTH JAABJIEHUA ra3a OT TeMIEPATypPHhI.

[Tepenava naBiieHUs KUIKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/bl.

['mnpaBnuueckui npecc.

[IposiBieHue neicTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHON YaCcTH Tejla U MIOTHOCTH
KUJKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue nuaBaHus TeN: MIABAHWUE WIIU OTPY>KEHUE TE B 3aBUCUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEU TEJA U KUIKOCTH.

Jlabopamopnsie pabomel u onvimol.

UccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJIE OT 00BbEMA MOTPYKEHHOU B KUIKOCTb
YacTH TeJa.

OnpeneneHne BbITAIKUBAIOIIEH CUJIbL, ICMCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIIKABAIOIIECH CHJIBI, JCUCTBYIOIIEH HA TEJIO B KUIAKOCTH,
OT Macchl TeJa.

OnbITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAIKMBAIOIIEH CHJIBI, ACHCTBYIOIIEH Ha
TEJIO0 B XHUAKOCTH, OT 00BhEMa MOTPYKEHHOW B KUIKOCTh YaCTU Tela U OT TJIOTHOCTH
AKUJTKOCTH.

KoncrpyupoBanue apeomerpa WM KOHCTPYMPOBAaHHWE JIOAKM U OIpPEICIICHUE €€
IPYy30II0ABEMHOCTH.

Pa3zpnes S. PaGoTra u MOIIHOCTB. JHEPrus.

Mexanudeckas pabota. MOIHOCTb.

[IpocThie MexaHU3MBI: phIuar, OJOK, HAKJIOHHAS IUIOCKOCTh. [IpaBuio paBHOBecus
peiuara. IlpumeHeHune mnpaBuiia paBHOBECHUsI pbluara K OJIOKYy. «30J0TO€ TIPaBUIIO»
mexanuku. KITJ[ mpoctbix Mexanu3moB. [IpocTeie MeXaHU3MbI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. Kunernueckas 1 noreHunaibHasa 3Heprus. [IpeBpamienue
OJIHOTO BHJIa MEXaHUYECKOI SJHEPTUU B IPYyroi. 3aKOH COXPaHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IprmMepbl MPOCTBHIX MEXAHU3MOB.
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Jlabopamopnwie pabomul u onvimol.
Omnpenenenve pabOTHl CHJIBI TpPEHUS TMPU PABHOMEPHOM JBM)KCHHHM Tela IIO
TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanue yciioBHil paBHOBECHS pblyara.
N3mepenue KIIJ[ HakIOHHOM MJIIOCKOCTH.
N3yuenue 3aKk0Ha COXpaHEHHS] MEXaHUYECKOU DJHEPTUU.



©ooNoO Ok WNE

8 KUIIACC

Paspneu 6. TerioBbie AiBJICHUA.

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKOM TEOPUN CTPOEHHUs BEILECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJI. ONIBITBI, TOATBEPKAAIOLIUE OCHOBHBIE MOJI0KECHHMS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Monenn  TBEpAOro, OSKUAKOTO W Ta3000pa3HOTO  COCTOSHUM  BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. O0bsICHEHNE CBONCTB ra3oB, JKUIKOCTEN U TBEPABIX
TE€JI Ha OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO--KUHETUYECKOW Teopun. CMmadyuBaHuE U
KaWUISIpHBIE ABJICHUS. TEII0BOE paCIIMPEHNUE U CKATHE.

Temneparypa. CBa3p TemMnepaTypbl CO CKOPOCTbIO TEILUIOBOTO JBUKEHHUSI YACTHII.
Buytpenusis sHeprug. CnocoObl M3MEHEHUS BHYTPEHHEW SHEpPIrHUM: TeIuionepenaya u
coBeplIeHHe paboThl. Buibl Teruionepeaun: TeMIONPOBOJHOCTh, KOHBEKIINS, U3IIyUYEHHUE.

KonnuecTBo TemnoTsl. Y aenpHas TEIIOEMKOCTh BellecTBa. Tenaoo0MeH 1 TEMI0BOE
paBHOBecHe. YpaBHEHHME TemioBoro OanaHca. [lnaBineHue W OTBepAeBaHUE
KpUCTAJUIMYECKUX BEIIECTB. YJelnbHas Teriora IuiasieHusa. I[lapooOpa3zoBanue wu
koHaeHcauus. Mcnapenue. Kunenue. Y nenbHas Teminora napooOpa3oBaHusl. 3aBUCUMOCTb
TEMIIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BrnaxxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Tpunuuner padotsl TernoBbix nurareneil KI1/ remioBoro aeurarens. TernsaoBbie
JBUTATENIN U 3allATA OKPYKAIOIIEH Cpebl.

3aKOH COXPAaHEHMSI U IPEBPALEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

HaOmnronenue OpoyHOBCKOTO JABUKEHUSI.

Habmonenue nuddysun.

Habmronenue SsBIeHU cMauMBaHKS M KaIIMILIIPHBIX SBJICHUM.

Habioienue TemnoBoro pacimpenust Tedl.

N3meHenue naBieHus ra3a npyu M3MEeHEeHUH 00bEMa U HAarPEBAHUU WUJTU OXJIaXKICHUU.
[IpaBuna nzMepeHus TeMiepaTyphl.

Bunbl Tenonepenaymn.

OxJaxk1eHne py COBEPLICHUH PaOOTHI.

. HarpeBanue npu coBepuieHrH pabOThl BHEITHUMH CHUJIAMH.

10 CpaBHeHME TEIIIOEMKOCTEN pa3IMUHbIX BEILIECTB.
11.HaOmronenme KAIeHus.

12.HabnrogeHne mocTOSTHCTBA TEMITepaTyphl MPH TIIaBJICHUH.
13.Moenu TeIIOBEIX ABUTATENEH.

1.

Jlabopamopnwie pabomel u onvimol.
OnbITh IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.



OnbITHI TO BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIA caxapa.

OnbITel IO HAOJIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B, KUIKOCTEH U TBEPABIX TE.
Omnpenenenve AaBleHUs BO3yXa B OayUIOHE IIIPHIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIAKICHHUS.

6. [IpoBepka THIOTE3bl JHMHEWHOW 3aBUCUMOCTH [JIMHBI CTOJIOMKA IKUIKOCTH B

a~own

TEPMOMETPHUYECKOI TpyOKe OT TeMIIepaTyphl.

/. HabGmtonenue u3MeHeHMs] BHYTPEHHEH SHEpPruUHM Tella B pe3ylibTaTre TeIulonepeaadyu u
pabOThI BHEIIHUX CHIIL.

8. HccnenoBanue siBJieHUs TEIIIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW U TOPSYEH BOJIBI.

9. OmpeneneHre KOIUYECTBA TEIIOTHI, MOJIYYEHHOTO BOJOW MPHU TETUIOOOMEHE C HArPEThIM
METALINYECKUM LHAJIMHIPOM.

10.0Ompenenenue yaeabHON TEIUIOEMKOCTH BEIIECTBA.

11.WccnenoBanue mpoiecca UCHapeHusl.

12.0Omnpenenenne OTHOCUTEILHON BIAKHOCTH BO3TyXa.

13.0Ompenenenne yaeabHON TEIIOTHI IUIABIICHUS JIhA.

14.

Pa3znes 7. JaekTpudecKkue ¥ MArHUTHbIE SIBJICHHS.

OnekTpuzanus Tel. [IBa poxa 2IIEKTpUYECKHX 3apsAloB. BzaumopeicTBue
3apspKeHHBIX Ted. 3akoH KyrnoHa (3aBUCUMOCTh CUJIBI B3aUMOJICUCTBUS 3apSXKEHHBIX TeEl
OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKTY TEJIaMH).

OnekTpuueckoe rmojie. Hanpsk€HHOCTh  anekTpuyeckoro mons. [IpuHnun
CYTIEPIIO3UIINH YJIEKTPUUECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu »saexkTpuyeckux 3apsoB. ODJIEMEHTApHBIM 3JIEKTPUYECKUA  3apsi.
Crpoenne aroma. IIpOBOIHMKHM M JUIJIEKTPUKH. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsiaa.

DNEeKTPUYECKUNA TOK. Y CJIOBUS CYLIECTBOBAHUS IEKTPUUECKOro TOKa. MIcTOUHMKH
MIOCTOSIHHOTO TOKa. JIeMCTBUSI DJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XHMHUYECKOE,
MAarHUTHOE). DJIEKTPUYECKHUM TOK B AKHUIKOCTSIX U razax.

Dnektpuueckas uenb. Cuna Toka. DIEKTpuueckoe HampsikeHue. COnmpoTUBIICHUE
MIPOBOAHUKA. YJIEIbHOE CONPOTHUBJIIEHME BellecTBA. 3akOH OMa [l ydacTKa LEIH.
ITocnenoBaTenbHOE U MapaIEIbHOE COCTUHEHNE IPOBOJHUKOB.

PaboTa 1 MOIITHOCTH dMIEKTpUYECKOTO TOKA. 3akoH J[oyns—JIeHmna. DnekTpuueckue
LEMU U TOTPEOUTENH IEKTPUIECKOi 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrosiHHbIE MarHuThl. B3auMoAeiCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MarnutHoe noJjie 3eMJid M €ro 3HaueHwe s xKu3Hu Ha 3emuie. OnbeIT Dpcrena.
MarauTHoe MoJie AIEKTPUYECKOrO TOKa. [IpuMeHeHne 3IEeKTpOMAarHuTOB B TEXHUKE.
JlelicTBE MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM. DJEKTPOJBUIaTellb MOCTOSHHOTO
Toka. Mlcrnonp30BaHne JIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
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Oneitel Dapanes. SBneHue saeKTpoMarHUTHOM HHAYKUMH. IIpaBuno JleHua.
OnekTporeneparop. CrnocoObl MOTYyUYEeHHS SJIEKTPUUECKON SHEPrUur. DIEKTPOCTAHIIUM Ha

BO300HOBJISIEMBIX UCTOYHUKAX SHECPTHH.
Jlemoncmpayuu.

DJIeKTpU3aLUs Tell.

JIBa poJia 3IMEKTPUUYECKUX 3apSA0B U B3AUMOJECHCTBUE 3aPSKEHHBIX TEI.

Y CTpOMCTBO U AEHUCTBUE HIIEKTPOCKOIA.

DJIeKTpOoCTaTUYECKasi UHAYKIIUS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3apsi/IOB.

ITpOoBOAHUKY U JUAJECKTPUKH.

MoaenupoBaHre CUIOBBIX JINHUW 3JIEKTPUUECKOTO TOJIA.

M cTOYHUKH TTOCTOSIHHOTO TOKA.

JIlencTBUS 3NMEKTPUUECKOTO TOKA.

. DIEKTPUYECKUHN TOK B KHUJIKOCTH.

. 'a30BBI1 paspsia.

. I3MepeHune cuibl TOKa aMIepMeTpOM.

. I3MepeHune 3JIeKTpUUEeCKOro HAPSKEHUS BOJTBTMETPOM.

. Peocrar u marasuH COIpOTUBIICHUHN.

. BzaumoencTBrue noCTOSIHHBIX MAarHUTOB.

. MonenupoBaHHe HEBO3MOXKHOCTH PA3/ICJICHUS MTOJHOCOB MarHuTa.
. MonennpoBaHHe€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MArHUTOB.

. OneIT Dpcrena.

. MarsuTHoe€ 1oJie Toka. DJIEKTPOMAarHuT.

. JIeicTBHE MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABiaeHUs 3IEKTPOMATHUTHON UHAYKIIUH.

. OnbiTel @apajes.

. 3aBUCUMOCTb HaIIPaBJICHUSI UHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BOSHUKHOBEHUSI.
. DNEKTpOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.
OnbITH 110 HAOTIOICHUTO JICKTPU3AIMH TEJ MHAYKIIUECH U MPU COTIPUKOCHOBECHHH.
HccnenoBanue AeiCTBUS JIEKTPUICCKOTO IOJIS HAa MPOBOIHUKH M JTUJICKTPUKH.
COopka u mpoBepka pabOTHI AIEKTPUICCKON IIEITH IOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CHITBI TOKA.
N3mepenre u peryaIupoBaHie HAMPSHKESHUS.

HCCHGI{OB&HHC 3aBUCUMOCTHU CWJIbI TOKA, UAYHICTO 4YCPC3 PC3UCTOP, OT COIPOTHUBIICHUSA

pe3HcTOpa U HANPSKEHUS HAa PE3UCTOPE.

OHI)ITBI, ACMOHCTPUPYIOIHEC 3aBUCUMOCTD JJICKTPHUYCCKOT'O COIMPOTUBJICHUA ITPOBOAHHUKA

OT €r0 JJIMHBI, IJIOMAaAX IMOIICPEIYHOTO CCUCHUA U MaTCpHaa.



10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.
21.

IIpoBepka mpaBuiia CIOKEHUSI HANPSDKEHUW TPU MOCIEA0BATEILHOM COCIMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiIa UIsi CUIIBI TOKA MPU MapauieIbHOM COEIMHEHUH PE3UCTOPOB.
Onpenenenue pabOThI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOITHOCTH AIEKTPUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.
Uccnenoanue 3aBUCUMOCTU CUJIBI TOKA, HAYIIETO Yepe3 JIAMIIOUYKY, OT HAIpPsHKEHUS Ha
HEM.

Omnpenenenue KII/I HarpeBaTens.

HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUSA MMOCTOSIHHBIX MarHUTOB.

N3yyeHnne MarHUTHOTO TI0JII TOCTOSIHHBIX MarHUTOB MPHU UX 00BEIUHEHUH U PA3JICIICHUH.
HccnenoBanne neCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIBI B3aMMOJCUCTBUS KATYIIKH C TOKOM U
MAarHuTa OT CUJIbI TOKAa U HAIlpaBJICHUS TOKA B KaTYIIIKE.

N3ydenne neiicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoncTtpynpoBanue u uzydeHue padoThl JJIEKTPOABUTATENS.

Nsmepenune KIIJI asekTpoaBUratenbHOM yCTAaHOBKH.

OnbITEI IO UCCJEAOBAHUIO SIBJICHUSI AJEKTPOMArHUTHOW WMHAYKIMU: HCCIIEI0BaHUE
M3MEHEHHI 3HaYCHHs U HAIIPaBJICHUSI HTHAYKIIMOHHOTO TOKA.
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Pa3nea 8. Mexannueckue siBJICHHUA.

Mexannueckoe  ABWKeHHE. MarepuanbHas  Touka. (Cucrema  oTcUéTa.
OTHOCUTENFHOCTh MEXaHUUECKOTO ABMKEHUS. PaBHOMEpHOE NPSIMOJIMHENHOE IBUKEHUE.
HepaBHomepHoe npsimosinHeitHOe aBuxkeHre. CpelHsIsl U MTHOBEHHAsI CKOPOCTh TeJia MpHU
HEPAaBHOMEPHOM JIBHXKEHUU.

Yckopenue. PaBHOyckopeHHOE TpsiMosinHelHOe ABuxkeHue. CBOOOHOE MajieHHeE.
OmnbiTel ['anunes.

PaBHOMepHOE nBHXKEHUE 1O OKpY)HOCTH. [lepron u yacTtota obpaienus. JInnerinas
1 yrioBas cKopocTu. LleHTpocTpeMuTensHOe YCKOpEHUE.

IlepBpii 3akoH Hprorona. Bropor 3axkoH Hprotona. Tperuit 3akoH HproToHa.
[IpuHIMII CynIEPNIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHIa TPEHUS CKOIBXKEHUS, CUJIa TPCHUS
MOKOSI, APYTHUE BUJIBI TPEHHUS.

Cua TSDKECTH M 3aKOH BCEMHPHOTO TITOTEHHS. Y CKOpPEHHE CBOOOIHOTO MaJCHUS.
JIBmxenue mianeT BOkpyr Connua. IlepBas kocMuueckas ckopocTb. HeBecomMocTh H
[IEPErpy3KH.

PaBHOBecue MmaTepuanbHON TOUKH. AOCOJIFOTHO TBEPI0€ Te0. PaBHOBecHe TBEPAOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsixecTH.

Nmnynec Tenma. M3meHenwe wumnynbca. MMiynbc cuibl. 3aKOH COXpaHEHUS
MMIyJbCca. PEakTUBHOE NBUKEHUE.

Mexanudeckass paboTa U MOIIHOCTh. PaboTa cuil TSXKECTH, YIPYrOCTH, TPEHHS.
CBsi3b sHepruu u padotsl. [loTeHIManbHas SHEPTrus TeJa, MOJHATOr0 Ha/l MOBEPXHOCTHIO
3emud. [loTeHManbHas SHEPTHS CKATOU NpyKkuHbL. KnHeTnueckas sHeprus. Teopema o
KMHETUYECKON SHEPTruU. 3aKOH COXPaHEHUsI MEXAHUYECKON SHEPIUH.

Jemoncmpayuu.

Habnronenne MexaHn4ecKoro ABMYKEHUSI TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHUE TyTEN U TPACKTOPUI ABUKEHUS OJTHOTO M TOTO K€ T€JIa OTHOCUTEIBHO PA3HbBIX
TEJI OTCUETA.

N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUS.

HccnenoBanne nmpu3HakoB PABHOYCKOPEHHOT'O JBUXKEHUS.

HaOnronenue ABUKEHUsI TeJia Mo OKPY>KHOCTH.

HaOnronenne MexaHWYECKHX SIBJICHUH, MPOUCXOAAIINX B cuUcTeMe oTcuéra «Termexkar
pyu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KCHUHM OTHOCUTENIHHO KaOuHeTa (PU3UKH.
3aBHUCUMOCTh YCKOPEHUS TeJla OT MACChI Tejla U ICUCTBYIOIIECH Ha HETO CUJIBI.
HaGnronenue paBeHCTBA CHIT IPU B3aMMOICHCTBHUH TEIT.

N3meHeHue Beca Tesa npyu yCKOPEHHOM JBHKECHUU.

10. [lepenada uMIrynbca npyu B3aUMOACHCTBUY TEIL.
11. [IpeobpazoBanusi SHEPTUH MPU B3aUMOACUCTBUHU TEJL.



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

CoxpaHeHue UMIyJibca NpHU HEYNIPYTOM B3aUMOICHCTBUM.

CoxpaHeHHe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.

Ha6nronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUU TTPU CBOOOTHOM IaJICHUU.

CoxpaHeHre MEXaHUYECKON PHEPTUU NIPH JIBHXKEHUH TeJla MO ACHCTBUEM MIPYKUHBI.
Jlabopamopnwie pabomul u onvimol.

KoncTpyrpoBaHue TpakTa i pa3roHa u JajdbHEUIIero paBHOMEPHOIO IBUKEHUS IIIapUKa

WM TETIEHKKU.

Onpenenenue cpegHed CKOPOCTH CKOJBKEHHS Opycka WM JBMXKEHHUS IIapuKa I0

HAKJIOHHOM INIOCKOCTH.

OnpeneneHue YCKOpEHHUs Tejla TP PABHOYCKOPEHHOM JBMKCHHHM 110 HAKJIOHHOMN

IIJIOCKOCTH.

WccnenoBanue 3aBUCHMMOCTH MYTU OT BPEMEHH IMPU PABHOYCKOPEHHOM JIBIDKEHHMH 0e3

HA4YaJIbHOM CKOPOCTH.

[IpoBepka TMUMOTE3bI: €CIU MIPU PABHOYCKOPEHHOM ABMKEHHH 0€3 HayaJdbHOW CKOPOCTH

MyTU OTHOCSATCS KaK PsiJi HEUETHBIX YKHCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHHU

OJINHAKOBBI.

Hccnenoanne 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHUS OT CUJIbl HOPMAIbHOTO 1aBJICHUSI.

Onpenenenue ko3GGUIMEHTa TPEHUS CKOJBKCHHS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JBIDKCHUHM Teja IO

TOPU30HTAIIBHOM ITOBEPXHOCTH.

Onpenenenve pabOTHl CHIIBI YOPYTOCTH TPH TOABEME Tpy3a C HCIOJIb30BAHUEM

HETOABUKHOTO U MOBUXKHOTO OJIOKOB.

N3yuenne 3akoHa COXpaHEHUs DHEPTUH.

Paznen 9. Mexannueckue KoJie0aHusi M BOJIHbI.

KonebarensHoe nBmxkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHWMU: TEPHOJ, YacTOTa,
aMIUIMTyna. MaremaTudyecKnuii M NPYKUHHbIA MasTHUKHU. [IpeBpaiieHue 3HEpruu npu
K0JIe0ATEIILHOM JIBUKEHUH.

3aryxaronue kosiebanus. BeiHyxkaeHHbIe KojiebaHus. Pe3onanc. MexaHW4Yeckue BOJIHBI.
CBolicTBa MexaHMYECKHX BOJH. [IpomonbHBIE W moOmMEpeyHbe BOJIHBI. J[TMHA BOJHBI U
CKOpPOCTBh €€ pacrnpocTpaHeHus. MexaHWYeCKHne BOJIHBI B TBEPJAOM TEJI€, CEMCMHUYECKHE

BOJIHBL.
3ByK. ' poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. HGpa3ByK U yiIbTpa3ByK.

Jemoncmpayuu.

1
2
3.
4

Habmonenue xonebanuii Ted moja JeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmoienue BeIHYXIEHHBIX KOJIEOaHUM U Pe30HAHCA.

Pacnpoctpanenue npoaoiabHBIX U MONEPEYHbIX BOJH (HA MOIEIH).



Habmoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKUMN PE30HAHC.
Jlabopamopnwie pabomel u onvimol.
Omnpenenenre 4acTOThI U eproia KojieOaHUN MaTEMaTHYECKOTO MasTHUKA.
Onpenenenre 4acTOThI U Mepruoa KoJieOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH IEPUOA KOJIEOAHU MOABEIIEHHOTO K HUTHU I'Py3a OT JJIUHBI
HUTH.
HccnegoBanue 3aBUCUMOCTH TepHUoAa KOJICOAHUM NPYXKUHHOTO MAasATHHKA OT MAacChl

rpysa.
[IpoBepka HE3aBUCUMOCTH TepHoJia KoJieOaHuM rpy3a, MOJIBEIICHHOTO0 K HUTH, OT MacChl

rpysa.

OnebITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpUOAa KOJIeOaHUN MPYKMHHOTO MasTHUKA
OT MacChI Ipy3a U )KECTKOCTHU IIPY>KUHBI.

N3mepenue ycKkopeHHst CBOOOJHOTO MaCHHUSL.

Pazgea 10. DnekTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasna 3neKTpoMarHuTHBIX BOJIH. VICHONb30BaHKUE 3JIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3U. DJIEKTpOMAarHuTHas npupoaa ceeta. Ckopocth cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.
CBoiiCTBA PNIEKTPOMATHUTHBIX BOJIH.
BonHoBEIE CBOIICTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

N3yuenune CBONCTB AIEKTPOMATHUTHBIX BOJH C IIOMOIIIHI0 MOOMIILHOTO Tele(oHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas mopens cBera. Mcrounuku csera. [IpsMonuHenHOEe pacrpocTpaHeHue
ceeta. 3atmeHus Comuna u Jlynel. Otpaxenue cBeta. [lmockoe 3epkanio. 3akoH
OTpa)KE€HUs CBETA.

[Ipenomnenue ceera. 3aKOH HpesoMiieHHs cBeTa. [loJHOe BHYTpEHHEE OTpaKeHHE
cBerta. Mcnosib30BaHKe MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJIAX.

JIunza. Xon nmydeid B nuH3e. OnTuyeckas cuctema Qoroanmnapara, MUKpOCKONa U
Teneckona. 1'a3 kak ontudeckas cuctemMa. bam3opykocTh U TallbHO30PKOCTb.

Pasnoxxenue 6enoro cBera B cekTp. OnbiTel HetoToHa. CroXeHHe CreKTpaIbHbIX
uBeToB. Jlucnepcus ceera.

Jemoncmpayuu.

[IpssmMonMHEHOE pacpOCTPaHEHUE CBETA.
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OTtpakeHue cBeTa.

[Tomyuenune n300pakeHNil B IUIIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTuyeckuii CBETOBOJ.

Xon nydyei B coOuparoliei JInH3e.

X0 qy4der B pacCEUBAIOLIEN JIUH3E.

[Tomyuenune n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun neiicTBus GoroanmnapaTa, MUKPOCKOINA U TEJIECKOIIA.

. Monensb riasa.
. Paznosxenue 6enoro cBera B CEKTP.
. [Tonydenue 6eoro cBeTa Mpu CI0KEHUHU CBETA Pa3HBIX 1[BETOB.

Jlabopamopnwie pabomel u onvimol.

HccnenoBanne 3aBUCUMOCTH YIJIa OTPAXKEHUS CBETOBOIO JIy4da OT yTJia MaJICHHUS.
N3yuenune xapakTepuCTUK N300paKeHUs MpeMETa B INIOCKOM 3epKalie.

HccnenoBanne 3aBUCUMOCTH yIjla MPEIOMJICHHS CBETOBOIO Jiyda OT yrila MaJcHUs Ha
TPaHUIE «BO3IYX—CTEKIIO.

[Tonyuenne n300pakeHU ¢ MOMOIIBIO COOMPAIOIICH JIMH3HI.

Omnpenenenre (HOKYCHOTO PaCCTOSHUS U ONTHYECKOM CHIIBI COOMPAOIICH JIMH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnbIT 1O BOCHPUSTHIO I[BETA NPEAMETOB MPU MX HAOIIOJEHUM 4Yepe3 IIBETOBBIC
(GuUIbTPBHL.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Onwitel  Pesepdopna u mianerapHass moxaens aroma. Mogens aroma bopa.
Hcnyckanue u moryiomnieHue ceera aroMoM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PangnoaktuBHOCTh. Anbha-, 6eTa- U raMma-uznydeHusi. CTpoeHre aTOMHOTO sijipa.
Hyknonnas monens aromHoro siapa. Mzoronsl. PaguoaktruBHele npepamienus. [lepuon
MOJIypacrajia aTOMHBIX SIIIEP.

SAnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apsAI0BOIO U MACCOBOTO YUCE. DHEPTHs
CBSI3U aTOMHBIX sifiep. CBsi3b MacChl M SHEpruu. Peaknum cuHTE3a U JeJeHUs siep.
Uctounuku sneprun ConHUA U 3BE3I.

SnepHas sHepreTuka. J[ecTBus paguoaKTUBHBIX U3JIyYECHUN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOIIEHUS.

CrexTphl pa3IMYHbIX T'a30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Bunbcona.

Pabota cuérunka HOHU3UPYIOLIUX U3ITYYEHUH.

Peructpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomel u onvimol.



1. HaOmioneHue CIIOMIHBIX U TUHEHUATHIX CIIEKTPOB U3ITYUCHHUS.

2. UccnenoBanue TPEKOB: HM3MEPEHUE SHEPIHM YACTULBI 10 TOPMO3HOMY IyTH (IO
dotorpadusim).

3. M3Mmepenue painoakTUBHOTO OHA.

IToBTOpPHUTEIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpHUTENBEHO--0000AIOIMI MOAYJIb NPEIHA3HAYEH MJIs CUCTEMAaTU3alUU H
0000IIEeHUS] TMPEIMETHOTO COJEP)KAHUSA U OMbITA ACSITEIbHOCTH, IPUOOPETEHHOTO MPH
U3YYeHUH BCero Kypca (U3MKM, a Takke [JIs TOATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY SK3aMeHy 10 Gu3HKe JUIsi 00y4aronuxcsi, BBIOpaBUIMX 3TOT yUeOHBIM
IIPEAMET.

[Ipy u3ydeHUM OaHHOTO MOIYJSI PEATUM3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI
NEeSATENbHOCTH, HAa OCHOBE KOTOPBIX O0OECHEeYMBAETCS JOCTHKEHHUE MPEIMETHBIX H
METanpeIMETHBIX IUTAHUPYEMBIX pe3ynbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAY4YHasi FPAMOTHOCTB: OCBOCHHE Hay4YHBIX METOJIOB UCCIIEIOBAHHUS SIBICHUI
MPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBACHATh (PU3HUECKUE SIBJICHUS, IPUMEHSS
MOJIyYeHHbIE 3HaHUS, PEIIATh 33J]a4H, B TOM YHCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMATBEHO AESATEILHOCTHBIN XapaKTep JAHHOTO pa3/elia peaIn3yeTcs 3a CUET
TOT0, YTO 00yYarOIIMECs BHIMOIHSIIOT 33aHUs, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE IOJyYEHHBIX 3HAHUM paclo3HaBaTh U HAYYHO OOBIACHATH (PU3UUYECKUE
SABJIEHUS B OKPYKAIOIIEN IPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEI0BaHUs (PU3UUYECKUX SIBJICHUH, B TOM YHCIIE
IUTS IPOBEPKHU TMIIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BBIBOIOB;

OOBSICHATH HAy4YHbIE OCHOBBI Hal00JIee BaXKHBIX JOCTUKEHUH COBPEMEHHBIX TEXHOJIOTUH,
HaIpuMep, NPaKTUYECKOI0 UCIOJIb30BAHUS Pa3JIMUHbIX UCTOYHUKOB SHEPIMH HAa OCHOBE
3aKOHA MPEBPALIEHUS U COXPAHEHUSI BCEX U3BECTHBIX BUIOB YHEPTHUU.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

N3yuyenne ¢u3nku Ha ypoOBHE OCHOBHOTO 0OIEro 0Opa3oBaHMs HAIMpPaBICHO Ha
JTOCTIDKCHUE JIMYHOCTHBIX, METAlpPEAMETHBIX U TPEIMETHBIX 00pa30BaTEIBHBIX
pPEe3yJIbTaTOB.

B pesynbrare uzydeHus (pU3MKH Ha ypOBHE OCHOBHOrO OOILEro oOpa3oBaHUS Y
oOyuarorierocst 0yyT cpoOpMUPOBaHBI CIEAYIOIMINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— TPOSIBJICHUE HHTEpPEcCa K HCTOPUM MU COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bu3MYeCcKON HAYKH;

— [IEHHOCTHOE OTHOIIEHHUE K JTOCTHXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpaIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXXJIE€HHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHKCHUN (PU3UKY;
— OCO3HAHUE BAKHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JEATEIHOCTH YUEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS S

— BOCIIPUSTHE CTETUUECKUX KaueCTB (PU3MUECKON HAYyKU: €€ TApMOHUYHOTO TTOCTPOCHUSI,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUA:

— OCO3HaHUE IIEHHOCTU (PU3NUYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUPAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEUIIIEN COCTABIISIOIIEN KYJIbTYpPHIL;

— pa3BUTHE HAYYHOU JTI0O003HATENLHOCTH, MHTEPECA K UCCIIEIOBATEIbCKOM IEATEIbHOCTH;
5) popMupoBaHUA KYJIbTYPbI 3I0POBbS M SIMOIUOHAJILHOTO 0JIarOMOJIyYHs:

— OCO3HaHHE LIEHHOCTU 0€301acHOro 00pasa >KM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BaXXKHOCTH IMpaBUJ OE€30MacHOTO MOBEICHHMS Ha TPAHCIOpPTE, HAa J0pOorax, C
AIEKTPUUECKUM U TEIIJIOBBIM 000PYI0BaHUEM B JIOMAIIIHUX YCIOBUSX;

— c(hOpMHUPOBAHHOCTh HaBBIKA pe(IeKCHu, MPU3HAHUE CBOETO MpaBa Ha OIMMUOKY U TAKOTO
e MpaBa y Apyroro 4eJa0BEKa;

6) TPy10BOI0 BOCIIMTAHMS:

— aKTUBHOE YYaCTHE B PEIICHUH TPAKTUIECKUX 3a/1a4 (B paMKax ceMbH, 00pa3oBaTeIbHON
OpraHu3aliyd, TopoAa, Kpasi) TEXHOJOTHMYECKOM M COLMAJIbHON HalpaBICHHOCTH,
TPEOYIOIMUX B TOM YUCIe U (U3HMUCCKUX 3HAHUM;

— WHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOodeCcCuii, CBSI3aHHBIX C (DU3UKOMH;

7) 3K0JI0THYeCKOr0 BOCIIMTAHUS:

— OpHUEHTAallUsl Ha NMpUMEHEHuEe (U3MUECKUX 3HAHWM I peuieHus 3aaad B o01acTu
OKPY’KAIOLIEH CPEeJibl, IJIAHUPOBAHMS MTOCTYIIKOB U OLEHKU WX BO3MOXHBIX MOCIIEICTBUI
IUTS1 OKPY’KAKOLIEN CPEBI;

— OCO3HAHUE TJI00ATLHOTO XapaKTepa SKOJOTHIECKUX POOJIEM U ITyTeH UX PEIICHMUS;



8) apanTanuu K U3MEHAIIUMCS YCJI0BUAM COLUAJIBHON M PUPOJAHON CpeAbl:

— MOTPEOHOCTh BO B3aWMOJICHCTBUU TPHU BBIOJIHEHUH WCCIEIOBAHUNA M MPOEKTOB
(bu3MYeCcKO HAMPaBIEHHOCTH, OTKPHITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

— IMOBBILIECHUE YPOBHS CBOEU KOMIIETEHTHOCTH Y€pPE3 NPAKTUUYECKYIO JEATEIBHOCTD;

— NoTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hclie (GOPMYIUPOBATH UICH,
MOHSTHS, TUIIOTE3bI O (PU3NYECKUX OOBEKTAX U SIBIICHUSX;

— OCO3HaHUE ACPHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 00JacT (DU3HKY;
— IJIAHUPOBAHKME CBOETO PA3BUTHUS B IPUOOPETEHUU HOBBIX (DM3UUECKUX 3HAHUM;

— CTpPEMJICHHE aHaJM3UpOBAaTh M BBISIBIATH B3aMMOCBS3M MPUPOJBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUK;

— OLICHKA CBOUX JEWCTBUU C Y4YETOM BIIMSAHHUS HA OKPYXKAIOUIYI0 CPENy, BO3MOXHBIX
rJ100aJIbHBIX MOCEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrare ocBoeHHs MporpamMMmbl Mo (pu3MKe HAa YPOBHE OCHOBHOTO OOIIETrO
oOpaszoBaHus y oOyyaroiierocs 0ynayT chopMUpPOBaHbl MeTalnpeIMeTHbIE Pe3yJbTAThI,
BKJTFOYAFOIINE TTO3HABATEIIbHBIE YHUBEPCATIbHBIC YUeOHBIC NCHCTBUS, KOMMYHUKATUBHBIC
YHUBEpCaIbHbIC YU€OHbIE NEUCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKH O0BEKTOB (SBICHU);
yCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KJIacCHU(DHUKAIIUN, OCHOBAHUS JJIT 0000IICHUS 1
CpaBHEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH M TPOTHUBOPEYMs] B paccMaTpuBaeMbIX (haKTaX, JAHHBIX H
HAOIIOACHUSX, OTHOCSIIUXCS K (PU3NUECKUM SIBICHUSIM;

BBISBIIATh NMPUYUHHO--CJCACTBEHHBIC CBS3M NPH HM3YYCHUH (PU3HUYSCKHX SBICHHA |
MPOIIECCOB, JCNaTh BBIBOALI C MCIOJB30BAaHUEM JICIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3SX (PU3MUECKUX BEITNYNH;
CaMOCTOSITEIIbHO BBIOMPATH CIOCO0 perieHust yueOHo# (r3udeckoi 3a1aun (CpaBHEHHE
HECKOJBKMX BapHMaHTOB pEIICHHs, BBHIOOP Hambolee MOAXOMAIMIET0O C YYETOM
CaMOCTOSTEIIHO BBIJICJICHHBIX KPUTECPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

MCIIOJIH30BATh BOMPOCHI KaK MCCIICIOBATEIHCKANA HHCTPYMEHT ITO3HAHWS;

MIPOBOJIUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (hU3UIECKUI
OKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0OBaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBAaTh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(POPMAIUIO, MOIYYCHHYIO B XOJE
MCCJICIOBAHMSI HJTA DKCTIEPUMEHTA;



CaMOCTOSITENIbHO (POPMYTUPOBATH 0000IIEHHUS U BBIBOJIBI 11O Pe3yIbTaTaM MPOBEAEHHOTO
HaOJII0ICHUS, OIIbITa, UCCIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajibHEeHIIee pa3BUTHE (PU3NYECKUX IMPOLIECCOB, a TAKKe
BBIJIBUTATh MPEIOJIOKEHHUS 00 UX PA3BUTHHU B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora ¢ nnpopmanmeii:

OPUMEHSATh Pa3UYHbIE METOJbl, MHCTPYMEHTHl M 3alpoChl MpU IOUCKE U OTOOpe
uH(GOpPMaIlMU WIK JAaHHBIX ¢ YU4ETOM IMPEAIoKeHHOM yueOHO! (hr3nuecKoi 3aaauu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATH U HUHTEPHPETUPOBATH HH(POPMALMIO PA3ITUYHBIX
BUJIOB U ()OPM TPEACTABICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYI0 (GOpMY TMpeAcTaBiIeHUsT HHPOpMaUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJauyd HECIO0XHBIMH CXEMaMH, JMarpaMmamMu, WHOU
rpaduKoi U UX KOMOMHAIIUSIMH.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:

B X0/1€ 00CYKJIeHUs yueOHOro MaTepuaa, pe3yiabTaToB JJaOOpaTOPHBIX PadOT U MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY 0OCYX AA€MOI TEMbI U BBICKA3bIBATh UJIEH, HALICJICHHBIE
Ha PEICHHE 3a/1a4u U NoAJIep KaHue OJaroxenaTeIbHOCTH OOLIEHUS;

COMOCTABIIATb CBOM CYXJACHHS C CYXXICHUSMH JAPYIMX YYacTHUKOB JUallora,
OoOHapyXUBaTh pa3IM4YMe U CXOACTBO MO3UIIMI;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTaBIATH  PE3YJbTAThl  BBINOJHEHHOTO  (PU3MYECKOrO  OIbITa
(3KCIIepuMeHTa, UCCIIEIOBaHUS, IPOEKTA);

MOHUMATh M UCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYATLHON pabOTHI MpHU
PEIICHNN KOHKPETHOM (PU3nyecKoi mpooIeMbl;

NPUHUMATh II€JIM COBMECTHOW JEATEIbHOCTH, OpPraHU30BBIBATH JEWUCTBUA MO €€
JOCTH)KEHUIO: PaCIpeAessiTh POJid, OOCYKIaTh MPOLECCHl M PE3yNbTaTbl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

BBITIOJHATh CBOIO YacTh pabOThl, JTOCTUrasi KaueCTBEHHOTO pe3yjibTaTra IO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JIEUCTBUS C IPYTUMHU WICHAMU KOMAH]IbI;

OLICHMBATh KAYECTBO CBOETO BKJIa/Ja B OOLIMUA MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIBHO
c(hOpMyIIMPOBAHHBIM YY4aCTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CHUTYAIUSAX, TPEOYIOMUX ISl PEIICHHS
bu3nuecKux 3HaAHU;

OPUEHTUPOBATHCA B PA3IMYHBIX IMOJX0JaX MPUHITHS pelIeHUH (MHIUBHUIYaTIbHOE,
NPUHSATHE PELICHUsI B TPYIITIE, IPUHATHE PEIICHUHN TPYMIIOi);



CaMOCTOSITENIbHO COCTAaBJISITh QJITOPUTM pelieHus (U3NYECKON 3aJaud WM IUIaHa
UCCJIEIOBAHUS C YYETOM HMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh IIPEIAracMble BAPUAHThI PELICHUM;

JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILIECHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYyalluu U IPEAIaraTh IUIaH €€ N3MEHEHUS;

OOBSACHATH NPUYUHBI JOCTUKEHUS (HEJOCTHXKEHHSI) pPE3yIbTaTOB AEATEIBHOCTH, JaBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B AESITEIBLHOCTH (B TOM YHUCIIE B XOJ BBINOJIHEHUS (PU3UUYECKOTO
MCCJIEIOBAHMSI WM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB, U3BMEHUBILIUXCSI CUTYaLUi,
YCTaHOBJICHHBIX OLIMOOK, BO3HUKILUX TPYAHOCTEN;

OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIETU U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO APYTOro YEJIOBEKA B X0J1€ CIIOPa WU IUCKYCCUU HAa HAYYHYIO TEMY,
IIOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpPaBO Ha OIMMOKY IMpU pelleHnd (U3UYECKUX 3aJad WM B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.



MPEJMETHBIE PE3YJILTATBI
7 KJacce

K xoHiy o0y4enus: B 7 kjacce IpeIMETHbIEC pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPa)xaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:
WCIIOJIb30BaTh MOHATHUS: (PU3UYECKHE U XUMHUYECKHE SIBJICHHS, HAOIIOJCHHE, DKCICPUMEHT, MOJIECIb,
TUIO0TE3a, €IMHUIBI (PU3UYECKUX BEJTMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSTHUS BellecTBa (TBEpI0E,
KHUJKOE, ra3000pa3Hoe), MEXaHUYECKOe TBUKEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSMOJIUHEHHOE),
TPAcKTOpHs, paBHOJCHCTByMOIIAs cuiua, aedopMmaius (ympyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOMIAOIINECS COCY/IBI;
pasnuuath sBieHus (quddys3us, TEIIOBOE ABMKEHHE YACTHI[ BEIIECTBA, PABHOMEPHOE JABIKEHUE,
HEPABHOMEPHOE JIBUYKEHUE, MHEPLIMSI, B3AUMO/IEUCTBUE TEJl, pABHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON
OCBIO BpallleHUs, Tepenavya JIaBlIeHUS TBEPABIMH TellaMH, XHUAKOCTSAMU U Tra3aMu, aTtMocdepHoe
JaBJICHUE, IJaBaHUE TeJl, MPEBPALEHUS MEXaHMYEeCKOW SHEpPruu) MO OIMUCAHUI0 HX XapaKTepPHBIX
CBOWCTB M HAa OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;
pacrno3HaBaTh MPOSIBICHHWE H3YYEHHBIX (DU3MUECKUX SIBJICHUM B OKPYXAIOUIEeM MHpE, B TOM YHCIIE
(du3nUuecKre SIBICHUS B IPUPOJIC: IPUMEPHI IBIKECHUS C PA3IMYHBIMA CKOPOCTSMHU B )KUBOU M HEKUBOH
MIPUPOJIC, ACUCTBHE CHIIBI TPEHUS B MPUPOJC U TEXHUKE, BIUSHUE aTMOCPEPHOTO JaBIICHUS HA KUBOU
OpraHu3M, IUIaBaHHE PbIO, pblUuard B TeJlie YeJOBEKa, MPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIIETISATh CYIIIECTBEHHbIE CBOWCTBA (IPU3HAKHM) (PU3NYECKUX SBICHUI;
OTHCHIBATh U3YUYCHHBIE CBOMCTBA TEN U (PU3HUECKUE SIBICHUS, UCTIONB3Yys (U3MUECKHEe BETUYHHBI (Macca,
00BEM, TIIOTHOCTH BELIECTBA, BPEMS, ITYTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHUJIa YIIPYTOCTH, CUJIA TSXKECTH,
BEC Teja, CuUia TpPEHHUd, JaBleHue (TBEPAOro Tena, KUIKOCTH, ra3a), BBITAJKHUBAIOIIAs CHIIA,
MeXaHW4ecKass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI, KOI(DPHUIIMEHT TMOJIE3HOTO JEHCTBUS
MEXaHU3MOB, KHWHETHYECKas W TOTEHIMalbHAs DSHEPrus), MpH OMHCAHWU TPABUIBHO TPAKTOBAThH
(bu3MUeCKUi CMBICT HCMOJb3YEMbIX BEIWYUH, MX OOO3HAYCHHsS] M €IUHUIIBI (DU3MUECKUX BEIUYUH,
HaxoJUTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUYUHY C IPYTUMHU BEIMYMHAMH, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIIHYUH,
XapaKTepu30BaTh CBOMCTBA TeJl, PU3NYECKUE SBJICHUS U MPOLIECCHI, UCIOb3Ys MpaBUila CIOKEHUS CHUIT
(BHONB OmHOM mpsMoii), 3akoH ['yka, 3akoH [lackains, 3akoH Apxumesaa, MPaBUJIO PaAaBHOBECHUS phluara
(61oKa), «30J10TOE MPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHHUS MEXaHUYECKOW YHEPTHH, IPU ITOM /1aBaTh
CIIOBECHYIO ()OPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €0 MAaTEMATHUECKOE BBIPAKCHHE;
OOBSICHATh (PU3UYECKHE SBICHUS, MPOILIECCHI U CBOWCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CHUTYaIlHid
MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIIBIATH MNPUUYMHHO--CICACTBEHHBIE CBSI3H, CTPOUTH
oO0BsiICHEHHE U3 1—2 JIOrMYECKUX IIaroB ¢ onopoil Ha 1-2 u3yyeHHBIX CBOWCTBA (PM3MUECKUX SIBICHUH,
(bu3MYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;
pemarh pacy€THbIe 3a1a9i B 1—2 AEHCTBUSA, UCTIOIB3YsI 3aKOHBI 1 JOPMYIIBI, CBS3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIIM3a YCIOBHS 3a]]a4H 3alUChIBATh KPATKOE YCIOBHE, MOJCTABIATh GU3NIECKUE
BEJTMYUHBI B (HOPMYJBI M MPOBOAUTH PAcU€Thl, HAXOAUTH CIPABOYHBIC NaHHBIC, HEOOXOAMMBIE IS
perieHus 3a/1a4, OleHUBATh PEATMCTUYHOCTH MOTYyUYeHHON (PU3UYECKOMN BEITMUNHEI;
pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIU (PU3UYECKUX METOJOB, B ONMHUCAHUU
WCCIIEIOBaHMS BBIJCNATH MPOBEPSEMOE MPEAINONOKEeHNE (TUIOTE3y), pa3indaTh U HUHTEPIPETUPOBATH
MOJIyYEHHBIH Pe3yNbTaT, HAXOIUThH OIIUOKHU B XOJI€ OTbITA, IEJIaTh BBIBOJIBI 110 €r0 pe3ybTaTaM;
MPOBOAUTH OMNBITHI MO HAONIONEHUI0 (PU3MYECKUX SBICHUN WM (U3MYECKUX CBOMCTB TeN:
(GbopMynmupoBaTh MPOBEPSEMBIE MPEANONOKEHUs, COOUpaTh YCTAHOBKY U3  MPEAJIOKEHHOTO
000pynOBaHUs, 3aITUCHIBATH X0/ OMBITa U (HOPMYIUPOBATH BHIBOJIBI;



BBINOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHHU, Macchl Tea, 00bEMa, CUIIBI U TEeMIIEpaTyphl ¢
UCIOJIb30BAHUEM AHAJIOIOBBIX M IU(POBBIX NMPHUOOPOB, 3aMMCHIBATH MOKa3aHUs MPUOOPOB C Y4ETOM
3aJJaHHOI a0COIOTHOM MOTPEITHOCTH U3MEPEHUH;

IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (pr3MuecKol BEIMUYMHBI OT APYroM C MCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTU PAaBHOMEPHO ABMXKYILETOCS TeJla OT BPEMEHU JBUKEHMS Tella,
CHJIBI TPEHHSI CKOJIBKEHUS OT Beca Tella, KadecTBa 00pabOTKHU MOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI
TPEHUs OT IUIOIAAN COIPUKOCHOBEHMSI TEJI, CUJIbI YIIPYTOCTH OT YAJUHEHUS IPYKHUHBI, BBITAIKMBAIOLIEH
CHJIBI OT 00bEMA NMOrPpyKEHHOM YaCTH TeJla U OT INIOTHOCTHU YKUJKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH
Tena, OT IIyOUMHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUMN TIaBaHUs Tell, YCIOBUI paBHOBECHUS pblyara
1 OJIOKOB), y4aCTBOBATh B IJIAHUPOBAHUM y4eOHOTO MCCIEI0BAHNUS, COOMPATh YCTAHOBKY U BBITIOIHSTH
U3MEpEHus, Clefys MNpeIIoKEHHOMY IUIaHy, (UKCHpPOBATh PE3yJbTaThl IMOJYYEHHOH 3aBUCUMOCTH
(¢u3nYecKUX BEIMYUH B BHUJE MPEAJIOKEHHBIX TaOIUL U IpaduKOB, J1eNaTh BBIBOJBI MO pe3yJbTaTaM
UCCIIEIOBaHMUS;

IIPOBOJIUTh KOCBEHHbIE U3MEPEHUsS (PU3MUECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA KHMJKOCTU M TBEPIOTO
Tela, Cuja TPEHUs CKOJIbKEHUS, JaBICHHME BO3/lyXa, BBITAJIKMBAIOIAs CUJa, JEHCTBYIOIAs Ha
NOTpYKEHHOE B KHUIKOCTH TeN0, KOA(P(OUIIMEHT IMOJIE3HOTO ACWCTBUS MPOCTHIX MEXAaHU3MOB), CIEIys
IPEUI0KEHHON MHCTPYKIMU: IIPU BBIMOJIHEHUHN U3MEPEHUI COOMpaTh HIKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUUCIISATh 3HAUEHUE HCKOMOM BEJIMYHHBI,

co0Jr01aTh MpaBUiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;

yKa3bIBaTh NPUHIUIBI AEHCTBHS IPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD, JTUHAMOMETD,
cooOmIaronmecs cocyibl, 6apoMeTp, pbluar, HOBMKHBIM U HETTOABUKHBIN OJI0K, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIIBI AEHCTBHS U3YUYCHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOICTB C OMOPOil Ha UX
onucaHus (B TOM YHUCIIE: MOALIMITHUKH, YCTPOHCTBO BOJOIIPOBO/IA, IHIPABIMUECKUH MTpecc, MaHOMETP,
BBICOTOMEp, MOPILIHEBON HACOC, apeoMeTp), UCIONb3ys 3HAHUS O CBOWCTBAX (PU3MUECKHUX SIBJICHUNU U
HeoOxouMble (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJIUTh HTpUMEPHl (HAXOAUTh MHQPOPMAIMIO O MpPUMEPAx) MPAKTUYECKOTO HCIOIb30BaHUS
¢u3NyeCKUX 3HAHUN B IOBCEAHEBHOM XU3HU Uil oOecrieueHus: 0e30MacHOCTH NpHU OOpalleHHH C
npubopaMM U TEXHUYECKUMH YCTPOWCTBAMM, COXPaHEHMs 3/I0pOBbsl M COOJIOAEHUS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOLLEN CPELE;

OCYILLECTBIATh OTOOP UCTOYHMKOB MH(OpMaru B IHTepHETE B COOTBETCTBUU C 33aHHBIM [TOMCKOBBIM
3alpocoM, Ha OCHOBE MMEIOUIMXCSA 3HAHUN W MyTEM CpaBHEHMsI Pa3IUYHBIX HNCTOYHHKOB BBIIETSATH
nH(pOpMaILIHI0, KOTOpas ABJISETCS MPOTUBOPEUNBOI HITM MOXKET ObITh HEJOCTOBEPHOM;

MCIOJIb30BaTh IMPH BBINOJHEHUU YYeOHBIX 3aJaHH HAy4YHO--TIONMYJSPHYIO JIUTEPATYypy (U3HUECKOTO
coJiepKaHus, CIIpaBOYHbIE MaTepHalibl, pecypchbl ceTi HTepHeT, BiageTh NpuéMaMyu KOHCTIEKTUPOBAHUS
TeKCTa, Mpeodpa3oBaHusl HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

cO3/1aBaTh COOCTBEHHbIE KpaTKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHKOB
uHpopManuu (GU3MUECKOro COAEp)KaHUS, B TOM 4YHCIEe MyOIMYHO JeNaTh KpaTKUE COOOLIEHUS O
pe3yabTaTax MPOEKTOB WM YY€OHBIX HCCIEIOBAHMM, MPU 3TOM IPaMOTHO HCIOIb30BaTh M3yYEHHBIH
MOHATUMHBIN anmapar Kypca pU3UKH, COTPOBOXKAATH BBICTYIUICHUE MTPEe3eHTALUEH;

IPU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCICIOBAHMU paCHpenessiTh OOS3aHHOCTH B TpyIIe B
COOTBETCTBUM C IOCTABICHHBIMM 3a/layaMH, CICAUTh 3a BBINOJIHEHUEM IUIaHA JEWCTBUH, aJ€KBATHO
OLIEHUBATh COOCTBEHHBIH BKJIAJ B JIEATEIBHOCTh TIPYIIbI, BBICTpPAaUBaTh KOMMYHUKAaTHBHOE
B3alMO/JICIICTBHE, YUNTHIBasi MHEHUE OKPYKAIOIIHX.



8 kiacce

K xonmy oOyuenus B 8 kjiacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAIOIIMXCS YMEHUH:
UCIIOb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE IBHKEHHUE aTOMOB U
MOJIEKYJI, arperatHble COCTOSIHUSI BEIIECTBA, KPHUCTAIUIMYECKHE M aMOp(QHBIE Tena,
HACBIIICHHBI U HEHACBIIICHHBINA Map, BIAXXHOCTh BO31yXa, TEMIEPATypa, BHYTPEHHSS
SHEPrusi, TEIJIOBOM JBUIATENb, SJIEMEHTAPHBIN SJICKTPUUECKUN 3apsil, JIEKTPUUECKOE
0JI€, MPOBOJHUKYU U AUAJICKTPUKH, HOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE MOJIE;
paznuyaTh SBJIEHUS (TEIUIOBOE pacIIUpEHUE W CXKaTue, Teruionepeaaya, TEIIoBOoe
paBHOBECHE, CMAaYMBAaHUE, KAIWJIISIPHBIE SIBJICHUS, UCTIAPEHHE, KOHACHC AW, TIJIaBJICHUE,
KpucTtajuinzanus (OTBEpJieBaHUE), KUIIEHWE, Terulonepenaya (TErIonpOBOIHOCTD,
KOHBEKIIUS, W3JIY4YEHHUE), OJEKTpU3alus TeJ, B3aUMOJCHCTBUE 3apsloB, JIEHCTBUS
AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHWE, B3aUMOJCHCTBUE MAarHWTOB, JCHCTBUE
MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MHAYKIIHS) MO OMTUCAHUIO
UX XapaKTePHBIX CBOMCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JTaHHOE (HU3HUECKOE
SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYCHHBIX (PU3UUYECKUX SIBJICHUN B OKPY>KaIOIlleM MUPE, B TOM
yucie (U3MYEeCKue SBICHHUS B MPHUPOE: MOBEPXHOCTHOE HATXKCHHE M KaNWJUIIPHBIC
SBJICHUS B PUPOJE, KPUCTAIUIBI B IIpupoe, nznydenue CoHila, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra, JJIEKTPUUECKHE SIBJICHUS B
atMocdepe, DJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE ToJie 3eMiH, Apeiid
MOJIFOCOB, POJIb MArHUTHOTO TOJISL ISl JKM3HU Ha 3eMJie, MOJSIPHOE CUSIHUE, TIPU 3TOM
MEPEBOINTHh MPAKTUYECKYIO 3a7ady B Y4YEOHYIO, BBIIEISATH CYIECTBEHHBIE CBOMCTBA
(mpu3Haku) GUNIECKUX SIBICHUM;
OTUCHIBATh M3YyUYCHHBIC CBOMCTBA TEI M (PU3MUECKUE SBJICHUS, UCIONB3YS (hU3NUECKUE
BEJIMUUHBI (TeMIlepaTypa, BHYTPEHHSSI DSHEPrus, KOJIUYECTBO TEIUIOTHI, YAEIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, yJAEJNbHAsl TEIUIOTa IUIABJICHUS, YIEIbHAas TEIUIOTa
napooOpa3oBaHusi, ynAelbHAs TEIJIOTa CTOPAHHS TOIUIMBA, KOA(DPHUIMEHT MOJIE3HOTO
JNEUCTBUSl TEIUIOBOM MAaIIWHBI, OTHOCUTEJIbHAS BJIAXHOCTh BO31yXa, J3JEKTPUUYECKUU
3apsij, CUjla TOKa, SJICKTPUUECKOE HAMPSIKEHUE, CONPOTUBICHUE MPOBOJHUKA, YACIbHOE
CONPOTUBJICHUE BEIIECTBA, pabOTa M MOITHOCTh DJICKTPUYECKOTO TOKA), MPU ONMHCAHUU
MPaBUJIILHO TPAKTOBATh (PU3WYECKUIA CMBICI HMCIOJIB3YEMbIX BEIUYHH, O003HAYEHUS W
SAVHUIBI  (U3MYECKUX BEIWYMH, HAXOAUTh (OPMYJBI, CBS3BIBAIONIME JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTh TpPapUKU H3YUYECHHBIX
3aBUCUMOCTEHN (PU3UUECKUX BEJINYMH;
XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NUUECKHUE SIBJICHUS U MPOILECCHI, UCIIOJIb3YsI OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUSI BEIECTBA, IPUHIIUI
CyHepHo3UILINK NoJiel (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsiia, 3akoH Oma



JUIsl y4acTKa Lenw, 3akoH Jxoyns—JIeHnna, 3aKk0H COXpaHEeHUs! SHEPTUH, IIPU ITOM 1aBaTh
CJIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aIIUCHIBATH €0 MAaTEMATHUECKOE BBIPAKCHHUE;
OOBSACHATH PU3NYECKUE MPOIIECCH M CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
[IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUYUHHO-CICICTBEHHBIE CBS3H,
CTPOUTH OOBSCHEHUE U3 |—2 JTOTMYECKHUX 11aroB ¢ ONOPOil Ha 1—2 M3yYyeHHBIX CBOWCTBA
buznuecKux SIBICHUN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemath pacu€THble 3a7aud B 2—-3 JCUCTBHS, HCIONb3yS 3aKOHBI U  (HOPMYIIHI,
CBsI3bIBAIOIIME (PU3MUECKHE BEIMUMHBL: HA OCHOBE aHAJIM3a YCIIOBUS 33/1a4yl 3alMChIBAaTh
KpPaTKO€ YCJIOBHE, BBISBIISATh HEJOCTATOK JAHHBIX Ul PELICHHS 3a]Ja41, BBIOMPATh 3aKOHbI
u (opmysbl, HeoOXonuWMble g €€ pElIEeHUs, NPOBOAMTH Pacy€Tbl U CpPaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETMYMHBI C U3BECTHBIMH JTAHHBIMU;

pacno3HaBaTh NPOOIEMbl, KOTOPHIE MOKHO PELIUTH NMPU MOMOIIN (PU3NYECKUX METOOB,
UCIIONBb3Yysd ONMCAaHUE HCCIENOBAHUSA, BBIACIHATH IPOBEPAEMOE IPEAIOJIOKEHNUE,
OLICHUBATh IIPABUIIBHOCTD MOPsJKA IIPOBEACHUS UCCIIEIOBAHMS, 1€JIaTh BBIBObI,
MIPOBOJIUTH ONBITHI O HAOJIIOIEHUIO (PUBHUYECKUX SABICHUA WM (PU3NYECKUX CBOMCTB TEN
(KanmuJUISIpHBIE SIBJICHMS], 3aBUCUMOCTh JJABJIEHUS BO3yXa OT €ro o0béma, TeMIepaTyphl,
CKOpPOCTHM TIpOIiecCa OCTBIBAHUS M HAarpeBaHUs MPHU HU3IYYEHHH OT LBETA HU3JIy4arolIeh
(mornomaronei ) MOBEPXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT TEMIIEPATYPbI )KUJIKOCTH U
IJIOIIAAA €€ IIOBEPXHOCTH, JJIEKTpU3alUsA TeJl U B3aUMOJCUCTBHUE DIIEKTPUYECKHUX
3apsiiOB, B3aMMOJIECHCTBUE IOCTOSHHBIX MArHUTOB, BU3YaJIM3allMsl MATHUTHBIX IOJIEH
ITIOCTOSTHHBIX MAarHWTOB, EWCTBUS MAarHUTHOTO MOJIA Ha ITPOBOJAHUK C TOKOM, CBOMCTBA
AJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENS IMOCTOSHHOTO TOKa): (OPMYIUPOBATH
POBEPsiEMbIE MPEIITOJIOKEHUS, COOUPATh YCTAHOBKY U3 MIPEJIOKEHHOTO0 000PYIOBaHMUS,
OIHCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBITIOJIHATH MPSIMBIE M3MEPEHUS TEMIEPATypbl, OTHOCUTEIIBHOW BIIAXKHOCTU BO31yXa,
CWJIbl TOKa, HAIpPSOKEHUS C HCIOJIb30BAHWEM AHAJIIOTOBBIX MNPHUOOPOB M JIaTYUKOB
¢bu3nyecKux BEIMYUH, CPAaBHUBATH pE3yJIbTaThl M3MEPEHUH C YyUETOM 3aJaHHOMN
a0COIOTHOM MOTPENTHOCTH;

MPOBOJIUTh MCCIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3MYECKON BEIMYMHBI OT JIPYTOH C
HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb COMPOTUBIIEHUS TPOBOJIHUKA OT €r0
JUIMHBI, TUIOIIAJA TONEPEYHOTO CEYEHHS M YACIBHOIO COINPOTUBIICHHS BEIIECTBA
IIPOBOAHMUKA, CUJIbI TOKA, UAYIIETO Yepe3 NMPOBOJHMK, OT HANPSIKEHUS HA IPOBOJHUKE,
WCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M MapaJJIEIbBHOTO COEIUHEHUN IPOBOJIHUKOB):
MJIAaHUPOBATh MCCIIEOBAaHUE, COOMpaTh YCTAHOBKY M BBINOJHATh U3MEPEHUS, CIEAys
pPEI0KEHHOMY IUIaHy, (PUKCUPOBATh Pe3yJbTaThl MOJYYEHHON 3aBHCHUMOCTH B BUJE
TabJIUI ¥ TpauKOB, /I€7aTh BHIBOJBI MO Pe3yJIbTaTaM UCCIIeI0BAHUS;

MPOBOANTh KOCBEHHBbIE H3MEpEHHUs (PU3NUYECKHX BEIWYUH (yAelbHas TEII0EMKOCTh
BEIIECTBA, COMPOTUBICHUE MPOBOAHMKA, paboTa M MOIIHOCTb SJEKTPUYECKOrO TOKA):



IUIAHUPOBATh  U3MEPEHMs, COOMpaTh OSKCIEPUMEHTAIbHYI0 YCTaHOBKY, CJIEays
MPENI0KEHHOW MHCTPYKIUU, U BBIYUCIATh 3HAUCHUE BEJINYUHBI,

coOMoaTh MpaBUiia TEXHUKH O€30MacHOCTH Tpu pabore ¢  J1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB M TEXHUUYECKUX YCTPOUCTB
C OIIOPOM Ha UX ONMUCAHUSA (B TOM YHCIIE: CUCTEMA OTOIUIEHHS JOMOB, TUTPOMETP, IapOBast
TypOuHa, aMIepMeTp, BOJIbTMETD, CUYETUHK ANEKTPUYECKOU SHEPIuH,
ANEKTPOOCBETUTEbHBIE TMPUOOPHI, HArpeBaTeNbHbIC AJIEKTPONPUOOPHl  (IIPUMEPHI),
AIEKTPUYECKUE TPEIOXPAHUTENH, DJIEKTPOMArHUT, HSJIEKTPOABUTATENb IOCTOSHHOTO
TOKA), UCTI0JIb3YsI 3HAHUS O CBOMCTBAX (DU3MUECKUX ABJICHUN U HEOOXOIUMbIE PU3NUECKHE
3aKOHOMEPHOCTH;

pacno3HaBaTh MIPOCTHIE TEXHUYECKHUE YCTPONUCTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXEMaM
U CXEeMAaTUYHBIM PUCYHKaM (3KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD,
JABUTATEIb BHYTPEHHETO CrOpaHMsl, OJJIEKTPOCKOIl, PEOCTAT), COCTaBIATh CXEMBI
ANEKTPUYECKUX LIETIEH C MOCIEA0BATEIbHBIM U MapaJlIeIbHbIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi yCI0BHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

MPUBOAUTH MpPUMEPHl (HAXOAUTH HWH(MOPMALMIO O NPUMEPAX) MNPAKTHYECKOrO
UCIIOJIb30BaHUsl (PU3MUECKUX 3HAHUW B TIOBCEJHEBHOM JKM3HM IJs1 oOecredeHus
0e30omacHOCTH TMpU  OOpaleHur ¢ TpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUSs 3I0POBbS U COOJIIOICHHSI HOPM 3KOJIOTMYECKOTO MOBEJICHUS B OKPY KaroIen
cpene;

OCYILIECTBIATh MOUCK MH(pOpMauu pU3NYecKoro coaepxanus B lHTepHeTe, Ha OCHOBE
MMEIOIINXCA 3HAHUM W IyTEM CPAaBHEHUS JOMNOJHUTEIbHBIX WCTOYHHMKOB BBIICIIATH
nH(pOpMaLIMIO, KOTOpas SBJISETCS MPOTUBOPEUNBOI HIIM MOXKET ObITh HEJOCTOBEPHOM;
MCIIOJIb30BaTh MPH BBIMOJHEHUU YUYEOHBIX 33a/laHUW HAy4YHO--MOMYJSIPHYIO JINTEPATypy
(bU3MUECKOro Coaep KaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceth MIHTepHET, BIaJeTh
npuéMaMy KOHCTIEKTUPOBAHMSI TEKCTa, MpeoOpa3zoBaHus HHGOPMAIIUU U3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBbIE NHCHbMEHHbIE M KpaTKUE YCTHbIE COOOIIeHHs, 00001as
MH(}OpMAIMI0O M3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOTO COAEp)KaHUSA, B TOM YHCIE
MyOJIMYHO NPEICTABIIATh PE3YJIbTATHI MPOEKTHON MIIM UCCIIEIOBATEIBCKOM IEATEbHOCTH,
Py ATOM TPAMOTHO MCIOJb30BaTh WM3YUYEHHBIM MOHITHIHBIA ammapar Kypca (U3HKH,
CONPOBOX/IATh BBICTYIUICHHE ITPE3CHTALINEN;

IpU BBINOJIHEHUH YYEOHBIX TMPOEKTOB U MCCIENOBaHUNM (U3MUECKUX MPOLECCOB
pacnpenensiaTb 00sI3aHHOCTH B TPYNIE B COOTBETCTBUM C IMOCTaBJICHHBIMHU 3aJadamu,
CJIEIUTH 32 BBIITOJIHEHUEM ILIaHA JIEUCTBUI U KOPPEKTUPOBATH €r0, aIEKBATHO OLIEHUBATH
COOCTBEHHBI BKJad B JACITENBHOCTb TPYIIbI, BBICTPAUBATh KOMMYHHUKATHUBHOE
B3aMMO/ICICTBHE, MIPOSBIISASL TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.



9 kaace

K xonmy oOyuenus B 9 kjiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAIOIIMXCS YMEHUH:
UCIIOb30BaTh TMOHATHA: CHUCTEMa OTCYETA, MaTepualibHas TOYKa, TPACKTOPUs,
OTHOCUTEIBHOCTh MEXaHUYECKOTrO JBIKEHHUA, Aedopmanus (ympyras, MmjiacThyeckas),
TPEHHUE, LICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KH, LIEHTP TAKECTH,
abCOMIOTHO TBEPIOE TEJO, LEHTP TSKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHUE
KOJIcOaHMS ¥ BOJHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, AIEKTPOMATHUTHBIC BOJIHBI, IIIKaIa
AJIIEKTPOMATHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS
Y TIOTJIONIEHHS, aib(a-, 0eTa- U TaMMa-u3Iy4eHus, U30TOMbI, SiFACPHAs SHEPTeTUKA,;
paziuyuath SIBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJMHEHHOE JBHXKCHUE,
PABHOYCKOPEHHOE MPSAMOJIMHEIHOE NBUKEHUE, CBOOOAHOE MajJeHUE TEJl, PAaBHOMEPHOE
JBIKEHUE 110 OKPY>KHOCTH, B3aUMOJICHCTBHE TEJI, PEAKTUBHOE JBHKEHUE, KOJIeOATEeIbHOE
JIBMDKEHUE (3aTyXalollie W BBIHYKJEHHbIE KoJieOaHus1), pe30HAHC, BOJIHOBOE JIBUKECHUE,
OTpa)X€HUE 3BYKa, IPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE U NPEIIOMIICHUE CBETA,
MIOJIHOE BHYTPEHHEE OTPaKEHHUE CBETA, Pa3JIoKEHUE OE0ro CBeTa B CIIEKTP U CIOKEHUE
CIIEKTPAJIbHBIX  I[[BETOB, JUCIEPCUS  CBETA, €CTECTBCHHAs  PaJUOAKTUBHOCTD,
BO3HMKHOBEHHE JMHEHYATOro CHEKTpa HW3IMYyYEHUs) MO OMUCAHUI0 HMX XapaKTEPHBIX
CBOMCTB ¥ Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHUE WM3YYEHHBIX (PU3MUECKHUX SIBICHUN B OKpY’Karoliem Mmupe (B
TOM 4uclie GU3UYECKUE SIBIICHUS B MPUPOJC: MPWIMBHI U OTJIMBBI, JBWKCHUE IJIAHET
CoOJIHEUHOM CHCTEMBI, pEAKTUBHOE JBMKEHUE KMBBIX OPTaHU3MOB, BOCIPHUSITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSACEHUE, CEUCMUYECKHUE BOJIHBI, I[yHaMH, D3XO0, LBETa TelJl,
ONTHYECKHE  SIBJICHUS B  TPUPOJEC, OWUOJOTHYECKOE  JIEUCTBHE  BUAMMOTO,
yAbTPaduOIECTOBOTO U PEHTT€HOBCKOTO U3TyUYE€HUH, €CTECTBEHHBIN PaJuOaKTUBHBIN (OH,
KOCMUYECKHE JIyYd, PAAWOAKTUBHOE W3JIIYYCHUE MPUPOIAHBIX MHUHEPAIOB, JECHCTBUE
paIMOAKTUBHBIX M3JIyUYCHH Ha OpraHu3M 4YeJIOBEKa), MpPH O3TOM IE€PEBOJUTH
MPAKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIACHSTH CYIIECTBEHHBIC CBOWCTBAa (IIPU3HAKH)
(hUBUYECKUX SIBJICHUI;
OTMCHIBATh M3yUYCHHBIC CBOMCTBA Tel M (PU3MUECKHE SBJICHUS, UCIONB3YS (hU3NUECKUE
BEJIMUUHBI (CpeIHSISE U MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBUKEHUU,
YCKOpPEHUE, IEPEMEILICHUE, ITYTh, YIII0Basi CKOPOCTh, CUJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA
TSOKECTH, YCKOPEHHE CBOOOJTHOTO TMAaJeHUs, BEC Teja, UMITYJIbC Tela, UMITYJIbC CHIIBI,
MeXaHMuecKas paboTa W MOIINHOCTh, MOTEHIHMAIbHAS JHEPrus Teja, MOJHATOrO0 Hal
NOBEPXHOCTBIO 3€MJIM, IOTEHUUAJIbHAS DSHEPrus CXATOM MpYKUHbI, KUHETUYECKAs
SHEPTrHUs, MOJHASI MEXaHUYECKasi SHEPIHs, MEepUoJ U 4YacToTa KoJieOaHUM, NJIMHA BOJIHBI,
IPOMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, OKA3aTEb NPEIOMIICHUSI CPEJIbI), IPU
OMHMCAHUHM TPABWILHO TPAKTOBATh (PU3WYECKUA CMBICT HCIOIb3YEMBbIX BEITUYHH,
0003HAaUEHUs W €AMHMIIBI (PU3UUYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIbI, CBSI3BIBAIOIINE



JaHHYIO0 (U3UYECKYIO BEIMYUHY C APYTUMHU BEIUYMHAMH, CTPOUTH IpaUKi U3YUYEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHHUS M MPOIECCHI, UCIOIB3Ys 3aKOH
COXpaHEHUs PHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHUS, NPHUHIUI CYNEPHO3UIUU CHUJI,
OPUHIIMI OTHOCUTENIbHOCTH ['anmunesi, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUS MUMITYJIbCa,
3aKOHBI OTPAXKEHUS U MPEJTOMIICHHSI CBETa, 3aKOHBI COXPAaHEHHS 3apsIOBOTO U MaCCOBOTO
YHCel MPH SIIEPHBIX PEaKIMsIX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U
3aMKUChIBATh €T0 MAaTEMaTHYECKOE BhIPAKECHUE;

OOBSACHATH (PU3UYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCII€ U B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IMPUYUHHO--CIIECTBEHHBIE CBS3H,
CTpPOUTH OOBACHEHUE U3 2—3 JIOTHYECKHUX IIaroB ¢ ONOpoM Ha 2—3 M3y4YEHHBIX CBOMCTBA
($u3NYeCcKuX SIBICHUH, PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEN;

pemath pacuéTHble 3aauu (ONMUpAIOUIMecs Ha CUCTEMY U3 2—3 ypaBHEHHUM), UCIIONb3Ys
3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (PU3NYECKUE BEIMUMHBL: HA OCHOBE aHAJIN3a YCIOBUS
3aJja4d 3alHChIBaTh KPAaTKOE YCJIOBHE, BBISBISITH HEIOCTAIONIME WM H30BITOYHBIC
JaHHbIE, BHIOMpAaTh 3aKOHBI W (OPMYJBI, HEOOXOIWMBIE IJIsl PEIICHUs, MPOBOAUTH
pacuéThl U OIICHUBATH PEATMCTUYHOCTH MOTYYCHHOTO 3HaYCHUS (PU3NIECKON BETUYHHBI,
pacrno3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PEIIUTH MPU MOMOIIN (PU3NUECKUX METOOB,
UCIIOJIb3YSl ONHCAaHUE MCCIEAOBAaHHUS, BBIIEIATh IPOBEPSAEMOE MPEANOIOKEHHE,
OLICHWBATh TPABUJIBHOCTh TMOPSAAKA TPOBEACHUS WCCIEAOBAaHUsA, JeNaTh BBIBOIBI,
MHTEPIIPETUPOBATH PE3YNIbTAThl HAOIIOICHUN U OIBITOB;

MPOBOAMTD ONBITHI 10 HAOIIOAECHUIO (PU3UUYECKUX SIBJICHUN WIH PU3NYECKUX CBOMCTB Te
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXPAHEHHs HHEPrUH, 3aBUCHUMOCTH
nepuoaa KojeOaHui MpyKMHHOIO MasgTHUKA OT MAcChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCUMOCTh OT aMIUIUTYbl MaJlbIX KOJIeOaHW, MPsIMOJUHEHHOE PacIpOCTpaHEeHHE
CBETa, pa3yiokeHne 0eI0ro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHUS B MJIOCKOM
3epKaJie U CBOWCTB M300pa)XeHUs TpeaAMeTa B coOuparolied JuH3e, HaOIOJICHHE
CIUIOIIHBIX M JUHEWYATBIX CIIEKTPOB M3IYUYEHUS): CAMOCTOSITEIbHO COOUPATh YCTaHOBKY
u3 M30BITOYHOrO Habopa OOOpYMOBaHWs, OMHCHIBATH XOJ OIBITA U €Tr0 Pe3yibTaThl,
(hopMyIHpOBaTh BBIBOJIHI,

MPOBOANTH MPH HEOOXOAWMOCTH CEpPHI0 TPSMBIX H3MEpPEHUH, Ompenenss CpeaHee
3HaYeHUEe U3MepsieMoil BeMMYUHBI ((POKYCHOE pacCTOsIHHE COOMpAaoIIel JIMH3bI),
000CHOBBIBAThH BBIOODP cIoc00a u3MepeHus (M3MEPUTENHHOTO MPUOOpa);

MPOBOANTH HCCIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C HCIIOJIH30BAHHEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTb MTyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH>KEHUU
0e3 HavYaJbHOM CKOPOCTH, Meproja KoJieOaHHi MaTeMaTUYECKOTO MasTHUKA OT JTMHBI
HUTH, 3aBUCUMOCTH yTJjla OTPAXXEHHsI CBETa OT yria MaJeHUs U YIJia MpeIoMIICHHs OT yriia
NajieHus): IUIAaHUPOBATh HCCIEIOBAaHUE, CaMOCTOATEIbHO coOMpaTh YCTaHOBKY,



¢bukcupoBaTh pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUJIE
TabJIUIl ¥ TpauKOB, JIeJaTh BHIBOJBI IO Pe3yIbTaTaM UCCIICI0BAHUS;

MPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3HMUECKUX BETHMUUH (CPEIHSS CKOPOCTh U YCKOPEHHE
TeNa MpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOJHOTO NaJCHHUS, KECTKOCTb
OpPYXUHBI, KOAX(Q(UUIUEHT TPEHUS CKOJIbKEHHS, MEXaHW4yeckas pabdoTa U MOLIHOCTb,
4acToTa U MepHoJ] KoieOaHN MaTeMaTHYeCKOro U MPY>KUHHOTO MAasiTHUKOB, ONTHYECKas
CHJIa COOMpAIOIIel JIMH3bI, PaIMOaKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHUs, COOUPaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIIOJHATE H3MEPEHHUs, CIEAys MpeaoKeHHOU
MHCTPYKIUH, BEIUNUCIISTh 3HAUYCHUE BEIMUNHBI M aHATU3UPOBATH [TOJIyYEHHBIE PE3YJIbTAThI
¢ Y4€TOM 3aJJaHHOW NOTPEIIHOCTH U3MEPEHMUI;

coOnoaTh MpaBWiIa TEXHUKM Oe3omacHocTH mnpu  pabore ¢ 1abOpaTOpHBIM
000py10BaHUEM;

pa3ianyaTh OCHOBHBIE IPU3HAKU U3YUYEHHBIX (DU3MUECKUX MOJENIEN: MaTepruaIbHas TOUKa,
a0COMIOTHO TBEPJIOE TEJI0, TOUEUHBIM UCTOYHHUK CBETA, JIy4, TOHKAsl JIMH3a, [UIaHEeTapHas
MOJI€JIb aTOMa, HYKJIOHHAasi MOZIEJIb ATOMHOTO Spa;

XapaKTepU30BaTh MPUHITUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C OMOPO¥ Ha MX OMUCAHUS (B TOM UKCIIE: CIUAOMETP, JATYUKU TIOJIOKEHUS, PACCTOSHUS U
YCKOpPEHUs, pakera, X0J0T, OYKH, MEPUCKOI, (oToammapaT, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKOI, TI03UMETP, Kamepa BuibcoHa), ucrionb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX
ABJICHUN U HEOOXOAMMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMBbl M CXEMAaTHYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOTMYECKUX MPOLECCOB MPH pPEIIeHUH y4eOHO--
MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbI Ul MOCTPOEHUS H300pakKeHUH B IJIOCKOM
3epKajie ¥ COOMparoIeH JIMH3E;

NPUBOAUTH TpPUMEPHl (HAXOAUTH HH(MOpPMAIMIO O NPUMEPAX) MNPAKTHUYECKOrO
UCIIONb30BaHUsl (DU3MYECKHX 3HAHMWA B TIOBCETHEBHOW JKM3HM [JIsi OOECIEeYeHUs
0e3omacHOCTH TpU OOpalieHuH ¢ TpUdOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHUS 3I0POBbs U COOJIIOJICHUSI HOPM HKOJIOTMYECKOTO MOBEICHUS B OKPY KaroIIei
cpene;

OCYIIECTBIISITh TOWCK WHpopManuu (GU3HUECKOTO cojepkaHuss B MHTepHere,
CaMOCTOSITENILHO  (OPMYIUPYST TOWCKOBBIA 3ampoc, HAXOIAUTh IyTH OIpeAeTICHUS
JOCTOBEPHOCTH TMOJIyU€HHOM HH(OpMalMM Ha OCHOBE HMEIOIIUXCS 3HaHUM U
JOTIOJIHUTENIBHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TPU BBHITIOJTHEHUH YYE€OHBIX 3aJaHWi HAYyYHO--TIOMYJISIPHYIO JIUTEPaTypy
(U3MYECKOTO COAEpKaHUs, CIIPABOUYHbIE MAaTE€pHaJIbl, peCypchl ceTH MIHTEepHET, BlIaieTh
npuéMaMy KOHCTIEKTUPOBAHHUSI TEKCTa, MpeoOpa3oBaHus HHGOPMAIIUHU U3 OJHON 3HAKOBOU
CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIEC MUCbMEHHBIE U YCTHBIE COOOIIECHUS Ha OCHOBE MH(OPMALIUU U3
HECKOJIBKMX HMCTOYHHMKOB (PM3MYECKOrO COAEpKaHUs, MyOJMYHO MpPEACTaBIATh



pe3yabTaThl NPOEKTHOM WJIM HCCIENOBATEIBCKOU NEATENBHOCTH, MPHU 3TOM I'PAMOTHO
WCIIONIb30BaTh M3YYCHHBIM TOHSATHUIHBIA ammapar H3ydyaeMoro paszzaena (Qu3uku u
COIIPOBOXAATh BBICTYIICHUE IIPE3€HTalUed C Y4YETOM OCOOEHHOCTEH ayIUTOpHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Paszpnen 1. ®dusuka u e€ poJib B NO3HAHNH OKPY:KAIOLIero Mupa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LOK

https://m.edsoo0.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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenaya naBneHust TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.eds00.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
>3 Mexaireckast SHepris 4 ! https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUS
. bubnuorexa [JOK
. 1
11 (CTpocHHe H CBOHCTBA BeLICCTBA 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 145



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

9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 13 1 1 bu6mmoreka [IOK
' OIHUCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B % 20 1 3
SauMosencTRHe Tl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 12 1 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 45
Pasznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmoreka [IOK
2.1 M 8 0 3
CXAHMIECKHE KOTOaHu https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M ) 7 1 3
CXAHUHECKHE BOIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHuTHOE MOJIE U 5 0 9 bubnnorexka [JOK

SJICKTPOMArduTHBIC BOJIHBL

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

Hroro no pazneny

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 5 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 14
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
51 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO A/pa > 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 8 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 5 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 23



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE

padoTshI padoThI pecypenr

®usnka — Hayka 0 IpUpOJE.
SIBneHns npupobl

2 Ddusnyeckue ABICHUA 1

PuznyecKue BEINYMHbI U UX
U3MepeHue

Vpok-uccnenosanue "M3mepenue
TEMIEPaTyphl PU TOMOIIU
KUJKOCTHOTO TEPMOMETpaA U
JaT4yrKa TeMneparypol”

MeTto/1b1 Hay4HOTO TIO3HAHMS.

5 Onucanue GpU3NMUECKUX SBICHUH C 1
IIOMOUIBIO MOJIENEH

bu6mmoteka IIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIpoepka
TUIIOTE3bl: AAJBHOCTH MOJETA

6 IIapUKa, IyIIEHHOIO 1 1
TOPU30HTANIBHO, TEM OOJIbIIIE, YeM
OosblIe BHICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI, BuG 110K
noInoTeKa

7 1
JIOKA3BIBAIOTIHC JICKPETHOC https://m.edsoo.ru/ff09fe0a

CTPOCHUC BCUICCTBA



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubnunoreka LIOK

8 BIDKEHHE YaCTHUI] BEIECTBA
A Hser https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenopanue «OMbITHI 1O
9 HaAOJIFOJEHUIO TEILIIOBOIO
paCIIMPEHHUSI Ta30BY
10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0eHHOCTH arperaTHbIX
11 cocTostHu# Boibl. O000IICHHE 11O bubnuoreka [{OK
pazneny «llepBoHavasibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
MexaHnueckoe IBUKEHHUE.
12 PasHOMepHOE U HEpaBHOMEPHOE Bubmiorexa OK
p p p https://m.edsoo.ru/ff0a05c6
JIBIYKEHUE
bubnuoreka [{OK
13 CkopocTh. EQUHUIBI CKOPOCTH
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuer myt 1 BpeMeHH ABIKEHUA bubnmorexa [JOK
yr p a https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bu6nmorexa LIOK
WHEPTHOCTH TeIl https://m.edsoo.ru/ff0a0c10
ITnoTHOCTE BentecTBa. Pacuer
16 Macchl ¥ 00bEMA TeJIa MO €ro bubnmorexa IOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTtopHnasi pabota
17 «OrnpenenenHue MIOTHOCTH TBEPIOTO
TETA»
18 Penrenne 3ama4 1mo teme bubnunorexa LIOK

"ITimoTHOCTH BemecTsa'

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna xak XxapakTepuCTHKa

19 B3auMoaercTeus Teir. Cuiia
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydenue
20 3aBUCHUMOCTH PACTSKCHUS
(medopmanun) IpyKUHBI OT
MIPUIIOKEHHOHN CHITBI»
21 [[SIBnenue TsroTenus. Cuia
TSDKECTHA
CBsi3b MEXy CIION TSKECTU U
22 Maccoil tena. Bec tena. Pemenne bubnnorexa [JOK
e ) .\ https://m.edsoo.ru/ff0al778
3amay 1o teMe "Cuia TsHKecTH
Cuita TsDKeCTH Ha X INIaHETax.
23 dusnueckue xa ali[feyr UCTUKHU bubmorexa HOK
P P https://m.edsoo.ru/ff0a1502
ILUTAHET
bubmmoteka IIOK
24 %1 .
3vepenne . JluHamMomerp https://m.edsoo.ru/ff0al8cc
bu6mmoteka IIOK
25 B .H
e Tea. HEBECOMOCTR https://m.edsoo.ru/ff0al778
CroxXeHne OBYX CHII,
26 HaI aBJ'IeHIsz/(XHO OJIHOH IpsSIMOit bubnmorexa HOK
p . g p ' https://m.edsoo.ru/ff0ala70
PaBHOpeicTBYIOIIAS CHIT
27 Pemenue 3agad mo reme
"PaBHOnelicTBYIOIIAsA CHIT"
28 Cwiia Tpenus u e€ Buasl. TpeHue B bubnmnorexa [JOK
IIPUPOJAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabora «3yueHue bu6muoreka [JOK

3aBUCHMOCTHU CUJIBI TPCHU A

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

CKOJIbXKEHUS OT CHJIbI JABJICHUS U
XapakTepa COMpHUKaCAIOUINXCA
MTOBEPXHOCTEM»

Pemenue 3agau Ha onpeneneHue

30 . .
PaBHOJIECHCTBYIOIIEH CUITBI
Penrenue 3amau mo remam: «Bec

31 tenay, «I'paduueckoe n3oOpaxeHue bubnmnoreka HOK
criny, «Cuiny, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUID»

KoHTposbHast paboTa mo TeMam:
«MexaHHYeCKOe IBIKCHHECY,

32 «Macca, IIIOTHOCTEY, «Bec Temay,
«['padmueckoe n300pakeHue Cuim,
«Cuibi»

33 Jasnenue. CriocoObl yMEHbBILICHUS U bubnuoreka [{OK
YBEJIMUCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3a. 3aBHCUMOCTD

34 JaBJIEHU ra3a OT 00hEMa bubnmorexa IOK

’ https://m.edsoo.ru/ff0a2376
TEMIEPATypPhI
Ilepenaya naBieHUS TBEPALIMUA
P P bu6mmoteka IIOK
35 TeJaMH, JKUIKOCTSIMH U ra3aMH.
https://m.edsoo.ru/ff0a25b0
3akon [lackans
JlaBlieHHE B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JIEHCTBUEM CHIIBI bubmorexa [JOK
s https://m.edsoo.ru/ff0a2718
TSHKECTH
37 Pemenue 3anau o teme «JlaBienue but6mmorexa [IOK

B XXUJAKOCTH U Ta3c. 3axon [lackamsay»

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

bubnunoreka LIOK

38 Coo0
OODIIAIOMIHECH COCY AL https://m.edsoo.ru/ff0a2970
39 ['uapaBnuyeckuii nmpecc bubmorexa LOK
o P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHneBoii
YKUJKOCTHBIN Hacoc
41 ATmochepa 3eMiIH U IPUIHUHBL e Bu6muoteka [JOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. Atmocheproe bubnuoreka [IOK
JIaBJIEHUE https://m.edsoo.ru/ff0a2b5a
43 H3mepenune arMmochepHOro bubmmoreka [JOK
nasnenus. Oneit Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EepHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmmorexa [IOK
! AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocgepHoe bubmuoreka [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o teme "
ATtmocdepHoe naBieHue"
JelicTBrE )KUJIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJO brbmmorexa LTOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumeoBa cuia
JlaGopaTtopHnast pabota
48 «Omnpenenenre BRITATKABAIOIICH bubnuotexa [JOK
CHUJIbI, ICMCTBYIONIEH Ha TETO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTh)»
49 JlaGopaTopHas paboTa 1o Teme bubnmnorexa [JOK

((HCCHG,ZIOB&HI/IG 3aBUCHUMOCTH BECa

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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Tena B BOJIE OT 00bEMa
MOTPYKEHHOM B JKUAKOCTH YaCTH
Tena»

50

IInaBanue Ten

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas pabota
"KoHcTpynpoBaHue apeomeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
orpeieNieHue eé
rpy30M0abEMHOCTH"

52

Pemenne 3amaq mo Temam:
«IInaBanue cyaoB.
BosnyxomiaBanuey, «/laBienue
TBEPABIX TEJ, )KUAKOCTEH U ra30B»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

KonTtponpsHast pabora o Teme
«/laBneHue TBEpABIX TEI,
JKUJIKOCTEN U Ta30B)

54

Mexanunueckas pabota

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a3f82

55

MomnaocTs. EAUHUIIEI MOIITHOCTH

bubmmoreka IIOK
https://m.edsoo.ru/ff0a3f82

56

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noAbEME I10 JIeCTHUIIE"

57

58

IIpocteie MexaHu3MBI. Ppruar.
PaBHOBecue cuit Ha ppryare

Pbruaru B TexHuKE, OBITY U
npupoze. JlaboparopHas pabora

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

«HccnenoBanue ycioBHuil
paBHOBECHSI phIUara

59

60

61

Pemenue 3amau 1o teme «Y CIIOBUSA
paBHOBeCI/ISI pmqara»

Koadduruent nosesnoro neicTpust
Mexanu3ma. Jlaboparopnast pabora
«3mepenue KII/] HakinoHHOM
TTOCKOCTH

Pemrenne 3agau mo treme "Pabora,
MomHocTh, KITJT"

0.5

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a48a6

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnyeckas SHeprusi.
Kunerndeckas n noreHuuanbHas
JHEprus

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

63

64

65

66

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIEpUMEHTAJIBHOE OIIPEIECIICHUE
WU3MEHEHHUs1 KHHETUYECKON 1
NOTEHLNAIbHON PHEPTUH MTPU
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
MJI0CKOCTH"

KonrtponbHas pabora no reme
«PaboTta 1 MOLITHOCTB. DHEPTUs»
PesepHblit ypok. Pabora ¢

TEKCTaMH 110 TeMe "MexaHndeckoe
IBHKeHHuE"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a4360

but6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHblit ypok. Pabora ¢

bubnunorexa LIOK

o7 TeIfCTaMH 110 TeMe "HaBJzeHHe | L https://m.edsoo.ru/ff0a4ffe
TBEPABIX TEN, )KUIAKOCTEH U ra30B
PesepBHsblit ypok. Pabora c
68 TekcTamu 1o Teme "Pabora. 1
MoruHocTb. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOT'PAMME



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie  IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
OCHOBHBIE ITOJIOKEHUS
1 MOJIEKYJIIPHO-KHUHETUYECKOU 1 bubnuorexa [IOK
TEOPUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEpIOTO, )KUAKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUH BeIlleCTBa HAa OCHOBE 1
MOJI0)KEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH
5 Kpucrannuueckue u amopdHble Tena 1 bubmuoteka [IOK
https://m.edsoo.ru/ff0a5800
CMaumnBaHUe U KaMWUISIPHOCTD.
6 IToBepxHOCTHOE HATSKEHNE 1 bubmorexa LIOK
p https://m.edsoo.ru/ff0a5530
TenoBoe pacmupeHne u cxaTue
KpaTtkoBpemeHHast KOHTpOJIbHAsS
7 pabota o Teme «CtpoeHue 1 1

BCIICCTBaA»



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

Temnepatypa. CBsi3b TeMIIEpaTypbl
CO CKOPOCTBIO TEMJIOBOTO JIBUKEHUS
YacTHUI]

3 Buytpennss sneprus. CriocoOsl bubnuoreka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60

9 Buasl Teronepenaun bubnnorexa LIOK

https://m.edsoo.ru/ff0a6412

Ypok-koupepenuus "IlpakTruueckoe

10 HCTIOJIb30BAHME TEIIJIOBBIX CBOMCTB bubnuoreka [{OK
BEIIECTB U MAaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

1 KonuuectBo Temnotsl. Y aenbHas bubnuoreka [{OK
TEIIOEMKOCTb. https://m.edsoo.ru/ff0a6976
Pacuer xonu4ecTBa TEIIOTHI,
He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIEISIEMOTO UM TIPH
OXJIKICHUHI
YpaBHeHUE TEIJIOBOTO OaaHca.

13 TernnmooOmeH u TemioBoe brbmmorexa LTOK

https://m.edsoo.ru/ff0a7088

paBHOBECHE.
JlaboparopHnast pabota

14 "UccnenoBanue siBJICHUS bubmmoreka IIOK
TEII000MEHA MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit Boabl"
JlabopaTopHas pabota ) BuGmorexa LIOK

16 "OnpeneicHue yaeabHOu

TEIUIOEMKOCTH BerecTBa'

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

DHeprus ToIMBa. Y aenbHas

bubnunorexa LIOK

17 TEIJIOTa CrOPaHus. https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBepIEeBaHUE
18 KPUCTAIUIMYECKUX TEIl. Y JAeIIbHAs bubnuoreka [JOK
TEIUIOTA IUIABJICHUS https://m.edsoo.ru/ff0a71d2
CamocrosrenbHas pabora
JlabopaTopHas padora
19 "OnppeL[eJII(:Hne sue.nbﬂoﬁ bubamorexa LIOK
https://m.edsoo.ru/ff0a72fe
TEeIUIOTHI IJIABJIEHHs Jbjaa"
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubmmoreka [JOK
Ucnapenue. Tect https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
21 3a§I/ICI/Hl:IOCTb TEeMIEPaTypbl bubmmorexa [IOK
https://m.edsoo.ru/ff0a786¢c
KHUIIEHUS OT aTMOC(HEPHOTO
JaBJICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
29 pabota "OnpeneneHue bubmmnoreka HOK
OTHOCHUTEJIBHOW BJIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3ayXa"
23 Pemenue 3agau Ha onpeneneHue
BIIQYKHOCTH BO3/TyXa
[TpuHIHIB pabOTHI TETIIOBBIX
24 neurateneit. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAHUSI
KII/I TermoBoro nBuraTess.
bu6nunorexa LIOK
25 TemnoBele ABUTATENN U 3aIUATA

OKpY>Karolel cpeibl

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMSI U ITPEBPALLICHUS
SHEPIUHU B TEIIOBBIX MPOLIECCAX
Tecr

27

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMme "TenaoBnle ABJICHUS.
N3menenune arperaTHbIX COCTOSIHUI
BelrecTna"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a83f2

28

29

30

KonTponbhas padota no teme
"TemnoBele aBienusa. Msmenenne
arperaTHbBIX COCTOSIHMH BeriecTa"

DnekTpusanus Tei. [[Ba poaa
AIICKTPUUYCCKUX 3aPsI0B
VYpoxk-uccienopanue "DaeKTpusanus
TeJ UHIYKIUEH U IpH
COMPUKOCHOBEHUH"

bubnuoreka [{OK
https://m.edsoo.ru/ff0a86ae

31

B3anMopeicTBre 3apsyKEHHBIX TEIl.
3akon Kymnona

bubmmoteka IIOK
https://m.edsoo.ru/ff0a87e4

32

33

34

DNEKTpUUYECKOE MOJIE.
HanpsiskeHHOCTB AIIEeKTPUYECKOro
nosist. [IpuHnun cynepno3unuu
BJIEKTPUYECKUX MOJEH

Hocurenu anexTpudeckux 3apsioB.
OnemeHTapHbli 3apsa. CTpoeHue
aToma

IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3apsaia
Tecr

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a8a0a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

Pemenue 3a1a4 Ha npuMEHEHUE

bubnunorexa LIOK

35
CBOWCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKU TOK, YCIIOBUS €T0

36 cymectBoBanus. Mcrounuku bubmmorexa LIOK

Y i https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JIefcTBUS PIEKTPUYECKOTO TOKA bubmorexa LOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO I0JISI Ha 1
IIPOBOJHUKY U TUAIEKTPUKH"

JAukTanT

39 DNeKTpUYECKU TOK B MeTaJljIax, bubnnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lemnb u eé
COCTaBHBIE YaCTH
Cuna Toxka. JlabopaTtopHas pabora

41 "U3mepeHue u peryaupoBaHue CHITbI 0.5 bubmorexa LOK

\ P PEryIHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIEeKTPUUYECKOE HaAIIPSKEHUE.

42 BoasT™metp. JIaboparopnas pabota 05 bubnnorexa [JOK
"N3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 CornpoTuBieHNE NPOBOJHUKA. bubnmnorexa [JOK
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabota
" paTopHai p but6mmorexa [IOK

44 3aBUCUMOCTD IEKTPUYECKOTO 1

COIMPOTUBJICHHUA ITPOBOJJHUKA OT €TO

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
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JUTMHBI, TIOIIAU TTOTIEPEYHOTO
ceyeHus U marepuaia”

3aBUCUMOCTH CHJIBI TOKA OT

45 HanpsbkeHus. 3akon Oma ajis bubnmorexa HOK
https://m.edsoo.ru/ff0aad4a

y4acTKa [enu
JlaGopaTopHas paboTta
"UccaenqoBaHue 3aBUCUMOCTU CUIIBI

46 TOKa, UIYILETO Yepe3 PE3UCTop, OT ﬁg&HE;T:;;gr?}?f Daa0de
COMPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnegoBarenbHOE U MapaieIbHOE
COEMHEHUS IPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka

48 MIpaBUJjIa CIOKEHUS HAMIPSKEHUN bubmmoreka [JOK
IIPYU MOCIEA0BATEIIEHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnas padota "IIpoBepka

49 IIpaBUJjIa JJIs CUJIbI TOKA IIpU bubmmnoreka HOK
MapaJIETbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemenue 3aga4 Ha npuMEHEHNE BuGmiorexa LOK

S0 3akoHa OMa JU1s pasIniHoro https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TPOBOJHUKOB Tect
PaboTa 1 MmomHOCTH

51 AIEKTPUIECKOTO TOKA. 3aKOH bubmmorexa [JOK

Hxoynsa-Jlenna

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
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Jlaboparopuas pabota

bubnunorexa LIOK

52 "Onpeneneaue padOThl U MOITHOCTH
p P | https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
DNEeKTPUYECKUE LIETIH U
53 NOTPEOUTENH IIEKTPUIECKOM Bu6mumoteka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUUECKHE 3apsi/Ibl.
o4 3apspKeHHBIC Tea U UX bubmorexa OK
P N . https://m.edsoo.ru/ff0abd2c
B3anMoieiicTBus. [locTOSTHHBIN
3JIEKTPUYECKUM TOK"
KonTponbhas padota no teme
"DJIeKTpUUECKHUE 3aPSIb.
bubnunoreka LIOK
95 3apspKeHHBIC TeJa U UX
. . https://m.edsoo.ru/ff0abea8
B3anMoieiicTBUS. [loCcTOSTHHBIH
ANEKTPUYECKUN TOK"
56 [TocTosiHHBIC MAarHUTHI, X
B3aUMOJICHICTBHE
57 Ypok-uccnenosanue "M3yuenue bubnnorexa [JOK
MoJiel MOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHOe nojie. MarHuTHOE 1moJie
but6mmoreka [IOK
58 3eMJIi U ero 3Ha4YC€HUE IS )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emuie
OmneIT OpcTena. MarHuTHoe nojie
but6mmorekxa [IOK
59 ANEKTPUYECKOT0 TOka MarHuTHOE

ITOJIC KaTYHIIKKU C TOKOM

https://m.edsoo.ru/ff0acld?



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHne >eKTPOMarHiuToB B
TexHuke. JJaboparopnas padora
"U3y4yeHue neicTBUSA MAarHUTHOTO
0JIs1 HAa MMPOBOJIHUK C TOKOM"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac74a

61

62

DNEeKTPOABUTATENb TOCTOSTHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUraTENICH B TEXHUUECKUX
yCTPOICTBAX M HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHcTpynpoBaHue u usyueHue
paboTHhI AJIeKTpOABHTATEIIS"

OnbiTel Papajes. 3aKoH

3J€KTPOMAarHUTHON MHIYKIHUU.
IIpaBuio Jlenua JAukranT

0,5

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86c

63

Onexrporerepatop. CriocoObl

MOJIYYEHUS MIEKTPUIECKON SHEPIUH.

OneKTpOCTaHIIUM Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUU

64

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIeKTPUUECKHE U
MarHuTHbBIC ABJICHUS"

65

66

KonTponbhas pabota no teme
"DneKkTpuuecKrue U MarHUTHBIE
SIBJICHUS "

PesepBHrlit ypok. Pabora ¢
TekcTamu 110 Teme "TemnmoBeie
aBieHu"

bubnunorexa LIOK
https://m.edsoo.ru/ff0acb14

bubnunorexa LIOK
https://m.edsoo.ru/ff0accse



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

PesepeHslii ypok. Pabora ¢

67 TekcTamu 110 Teme "[locTosTHHBII 1 Bubmuorexa OK
i https://m.edsoo.ru/ff0acdc6

INMEKTPUYCCKUHN TOK
PesepeHsiii ypok. Pabora ¢

68 TEKCTaMU 110 Teme "MarauTHele 1
SABJICHUS"

OBIIEE KOJIMYECTBO YACOB ITO
. 68 14.5

[TPOT'PAMME



https://m.edsoo.ru/ff0acdc6

9 KJIACC

KosnyecTBo yacon DJIeKTPOHHBbIE
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue Aara uudpoBbIe
Bcero N3y4YeHHsI
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
1 MexaHn4ecKoe ABUKEHHUE. 1
MarepuanbHas TO4Ka
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnnorexa [JOK
JIBHKeHHE JIMKTaHT https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIUHENHOE
4 nekenue. CpeqHsst 1 MTHOBEHHAs 1
CKOPOCTh
[IpssMonMHENHOE paBHOYCKOPEHHOE
5 NBUKEHUE. Y CKOpEHHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad8d4
CamocrosiTesibHas padoTa
CkopocThb MPSMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBHIKEHUSI. 1
I'padux ckopocTH
[Tepemenienue, KoopauHaTa npu
7 PaBHOIIEPEMEHHOM JBUKEHUU. 1
I'paduk nepemernienus u
KoopauHaThl. Pemenue 3agad.
8 Pemrenue 3agad mo reMme 1
«PaBHONEpEMEHHOE IBH)KEHUE
9 JlaGopatopHnas pabora 1 1 bubnuorexa [IOK

"OmnpeneneHue yCKOpEHus Teja mpu

https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

PaBHOYCKOPEHHOM JIBUKEHUH T10
HAaKJIOHHOH IIJIOCKOCTH"

CBoOoaHoe nagenue tei. OrbIThL

10 l'anunes. Pemenue 3aaa4. JIukranT
PaBHOMepHOE IBUKEHUE 11O
okpyxnoctu. [lepuon u yactora
11 O6§ZI>II_<IGHI/I5[. JII/IHI;ﬁHaH U yrioBas bubmorexa LHOK
https://m.edsoo.ru/ff0ael76
ckopoctu. LlenTpocTpemurensuoe
YCKOpEHUE
12 Pemenue 3ana4 no teme
Kunemarukay, Tect
13 KonTponbhas padota no teme
«Bunpl nBIKEHU»
14 IIepBeb1it 3ak0oH HproTona. Bektop bubnuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
15 Bropoii 3akoH HeroToHa. bubnnoreka [JOK
PaBHOpelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a
16 Tperuii 3akoH HproToHa. bubnnorexka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
Pemenue 3aga4 Ha npuMEHEHNE
17 3akoHOB HproTOHA. JIMKTAHT MO bubmmorexa [JOK
https://m.edsoo.ru/ff0aeb6c
TeMe «3aKOHBI HBIOTOHAY
bubmuorexa [JOK
18 Cuna ynpyroctu. 3akok I'yka https://m.edsoo.ru/ff0aeca2
19 Pemenue 3ampau no reme «Cuia

YIPYTroCcTU»



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

Jlaboparopnas pabota

20 «OmnpeneneHne KECTKOCTH bubmmorexa [JOK
pe https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bubmuorexa [JOK
21
Ciua Tpers https://m.edsoo.ru/ff0af738
29 Pemenue 3agau mo reme «Cuna bubmuorexa [JOK
TpEHUsD) https://m.edsoo.ru/ff0afa26
JlaGoparopHnas pabota
23 "Onpenenenne kodddummenta bubmmorexa [JOK
pedt " B https://m.edsoo.ru/ff0af8be
TPEHUS CKOJILKCHHS
Pemenue 3amau nmo treme "3aKOHEI
24 Hprorona. Cuna oct. Cuna bubmmorexa [JOK
W YHPYTOCTH. https://m.edsoo.ru/ff0afb8e
TPCHUS
Cuna TsDKeCTH M 3aKOH BCEMUPHOTO
o5 TATOTEHUA. Y CKOpEeHHE CBOOOIHOTO bubnuoreka [JOK
nagenus. CamocTosiTensHas paboTa https://m.edsoo.ru/ff0af044
o TeMe
VYpok-koHpepenmus "JIBrmxeHue Ten
26 BOKPYT TPaBUTAIIMOHHOTO IIEHTpa
(Conueunas cucrema). ['anaktuxu"
Pemenue 3amau mo teme "Cuia
27 TSDKECTU U 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTECHUS
[lepBas kocMHuueckas CKOPOCTb. bubnmoreka [JOK
28
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
29 PaBHOBeCcHe MaTepUAIBHONW TOUKHU. bubnnorexka [JOK

AOcomoTHO TBEPOE TEIO.

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

PaBHOBecue TBEpIOTO TENA C©
3aKperIEHHON OChIO BpAIICHUS

30 MowmenT cuibl. LleHTp TspKecTn

31 Pemenue 3amau nmo teme "MoMeHT bubmuoreka [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4

39 [ToaroroBka K KOHTPOJILHOU paboTe bubnmoreka [JOK
o teme "Jlunamuka" https://m.edsoo.ru/ff0b0408

33 KounTtpoJabHas padora no reme bubnmnoreka [JOK
"IluHamuka’ https://m.edsoo.ru/ff0b06ec
Nmnynbsce tena. Umiynse cubl.

34 3aKOH COXpaHEHMsI UMILYJIbCA. bubnnorexa [HOK
Yupyroe u HEynpyroe https://m.edsoo.ru/ff0b07fa
B3aNMO/ICICTBHE

35 Pemenue 3agaq mo teme "3akoH bu6mmoreka [IOK
coxpaHeHus umnyisca" Tecr https://m.edsoo.ru/ff0b096¢c

36 Ypok-koHpepeHuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

37 Mexanuueckasi paboTa U MOIITHOCTb bubnmnoreka [JOK
Pemntenue 3agau https://m.edsoo.ru/ffOb0a84

38 Pabora critbl TSOKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CUJIbI TpeHUs JAUKTAHT https://m.edsoo.ru/ffob0db8
JlabopaTopHas pabota

39 «Omnpenenenue pabOTHI CHITBI TPSHUSI
MIPU PaBHOMEPHOM JIBUKEHUH TeJia
10 TOPU30HTAIBHOM MMOBEPXHOCTH

40 CBs3b 9HEprUH U pabOTHI.

[ToTenumanpHas sHEpPrUst



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

41

Kunernueckas sneprus. Teopema o
KHUHETUYECKOM SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ffOb0c32

42

43

3aKOH COXpaHEHUS SHEPTUHU B
MeXaHUKe

JlaGopaTtopHas padorta «3ydueHue
3aKOHA COXPAHCHUS SHEPTHI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb12fe

44

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe " 3aKOHbI COXpPAHEHHUS B
MEXaHHUKE

45

46

KontponbHoli pabora 1mo teme "
3aKOHBI COXPAHEHUS B MEXaHUKEY.

KonebarensHoe JABHXXCHHUC U CI'O
XapaKTCPHUCTHUKU.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

47

3aryxaromue KoieOaHusl.
BriayxaeHHbie KojaeOaHMsI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

48

49

50

MareMaTnyecKkuil U Npy>KUHHBIA
MasATHUKH

Pewenue 3anad o reme
«MaremMaTU4eCKui U Py KUHHBII
MasTHHK»

VYpok-uccnenoBanue «3aBUCUMOCTh

nepuo/ia KojaebaHui 0T KEeCTKOCTH
NPY>KUHBI U MAaCChI TPy3a»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

51

[IpeBpamienue sHepruu npu
MEXaHNUYECKUX KOJeOaHUsIX

52

JlaGopatopHnas pabora
«Omnpenenenne 9acTOTH ¥ NEpHOAA
KOJICOaHWU TIPYKUHHOTO MasITHUKA)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

53

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHOIa KoJeOaHui
rpy3a, MOJBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ffOb197a

54

Mexaunueckue BoJaHBL. CBOWCTBA
MexaHu4yecKux BoJH. [IpososabHbIe U
MOTNIepeYHbIE BOJIHBL. Perenue 3amaq

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

55

56

57

VYpox-koHpepenuus "MexaHnuecKue
BOJIHBI B TBEPIAOM TEJIE.
Ceiicmuueckue BOJTHBI"

3ByK. Pacnipoctpanenue u
OTpa)keHHE 3ByKa
Ypok-uccnenosanue "HabmroneHue

3aBHCHMOCTH BBICOTHI 3BYKa OT
qacTOTHI"

58

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC

59

60

[ToaroroBka Kk KOHTPOIBHOM paboTe
o teMe " Mexaunueckue KojaeOaHus
¥ BOJIHBI"

KonrtponsHas padora no teme "
Mexanunueckue kojaeOaHus ¥ BOJHBI"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b25f0

61

DJIEKTPOMArHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2abe

62

Ypok-koudepenmus "llkana
AJIEKTPOMArHUTHBIX BOJIH.

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

Hcnons30Banue 37€KTPOMarHUTHBIX
BOJIH JII COTOBOI CBA3H"

63

64

65

66

VYpok-uccnenosanue "M3yuenune
CBOMCTB SJICKTPOMArHuTHBIX BOJIH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa"

Pewrenue 3amau Ha onpeneneHue
YaCTOTHI U IJINHBI
3JIEKTPOMATHUTHOMN BOJIHBI

DJIEKTpOMarHuTHas MpUpoJia CBETa.
CxopocTth cBeTa. BoiHOBBIE
cBolicTBa cBeta. CamocTosITe IbHAS
padora o teme
«INEKTPOMATrHUTHBIE BOJHBI»

Uctounuku cBeta. [IpsmonuneitHoe

pacrpocTpaHeHHe CBeTa. 3aTMEHHUS
Connua n Jlynst

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

67

3aKOH OTpa)KEHUS U MPEITOMIICHHUS
cBera. 3epkana. Penienue 3a1a4 Ha
IIPUMEHEHHE 3aKOHA OTPasKEHUS
cBeTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b38c4

68

Perenue 3a1a4y Ha 3aKOHBI
0Tpa>1<eH1/1$[ )41 HpeJ'IOMJ'IeHI/ISI CBCTAa

69

70

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Vcros30BaHne MMOTHOTO
BHYTPEHHETO OTPAXKEHHUS B
OIITHYCCKUX CBECTOBOAAaX I[I/IKTaHT

JlaGopatopHnas pabora
"UccnenoBanue 3aBUCUMOCTH yIJia

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3c5c



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3c5c

MIPEJIOMJICHUS CBETOBOIO JIy4a OT
yIJia najicHus Ha rpaHuiie "Bo3ayX-

nn

CTCKJIO

VYpoxk-koHpepeHuus
"M crionp30BaHue IOIHOTO

71 BHYTPEHHETO OTPAKEHHUS:
CBETOBO/IbI, ONITUKO-BOJIOKOHHAS
cBs13b'" Perrenue 3amau
bu6mmoreka [IOK
72 JInn3bl. OnTryeckast cuiia JTMH3bI https://m.edsoo.ru/ffob3f2c
. bubnuorexa [JOK

73 [TocTpoenue n3o00pakeHUI B JIMH3aX https://m.edsoo.ru/ffobA4da
JlaGoparopHnas pabora

74 "Onpenenenue GOKycHOTO bu6mmoreka [IOK
pacCTOSAHUS U ONITUYECKOMN CHUJIIBI https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"

VYpok-koHpepeHuus "OnTuueckue
75 JTuH30BbIe pubopsl”, I'na3 kak bubnuorexa LIOK
https://m.edsoo.ru/ff0cOa7e
ONITUYECKAsi CUCTeMa. 3pEeHHUeE.

76 Ypok-koudepennus "JlehexTo
3penusi. Kak coxpanuts 3penue”
Pa3noxxenue 6enoro ceera B CIEKTp.

77 Omnbitel HetoTona. Cnoxxenue bubnmnoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. [lnucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
VYpok-nipaktukym "BonHoBbIE

78 CBOICTBa CBETA: AUCIIEPCHS,

uHTepepeHys u audpaxus”



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0f4c

KonrponsHas pabora o teme

79
«OrmTuka»
80 Omnsitel Pe3epdopaa u ruranerapHas bubnnoreka [HOK
MOJICIIbL aToOMa https://m.edsoo.ru/ff0c12a8
81 [Toctynatel bopa. Moaens atoma
bopa
Hcnyckanue 1 noryiouieHue cBera
82 aromoM. KBantel. JIuneiiuaroie bubmorexa HOK
’ ) https://m.edsoo.ru/ff0c144c
CIIEKTPBI
83 PannoakTBHOCTE M €€ BUIBI bubmmorexa [TOK
o A https://m.edsoo.ru/ff0c1672
84 CrtpoeHue aTOMHOTO sifipa. bubnuorexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
85 PanuoakTrBHBIE IpEBpAILICHUS. bubnmnoreka [JOK
M3oTtomsr https://m.edsoo.ru/ffOclal4
86 Pemenue 3agau no reme: bubnuoteka [JOK
"PanuoaktuBHBIE NpeBpaieHus" https://m.edsoo.ru/ffOclb4a
[Tepuon nonypacnana.
87 CamocrosiTesibHasA padoTa 1o TemMe
«ParoaKTUBHBIE IPEBPALLIEHUS
VYpok-koH(pepeHms
88 "Ppa HoaKT%IBI;H: U3IIy4YEHUS B bubmorexa LOK
8 yi Y https://m.edsoo.ru/ff0c2126
MpUPOJIe, MEAUIIMHE, TEXHUKE
SIoepHbIe peakIni. 3aKOHBI
89 ccflx paHCHIESI 3aH51 OBOI'0 U bubmorexa [JOK
p P https://m.edsoo.ru/ff0c1c58
MacCOBOT'0O YHCET
90 Pemenue 3amad no reme «snepueie

peaknuuun»



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

9Hepr1/151 CBsA3H aTOMHBLIX SAJICP.

bubmuorexa [JOK

91
CBs3b MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a
92 Pemenue 3ampau no reme "SnepHeie
peakuun"
Peakuuu cunTe3a u aeneHusd saep. bubmuoreka [JOK
93 .
Hctounuku sHeprun CosiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenmus "Anepuas
94 sHepreTuka. JlelcTBus
PaZlOaKTUBHBIX U3ITy4YEHUI Ha
JKHBBIC OpraHu3Mbl"
95 [ToaroroBka K KOHTPOJILHOU paboTe bubnuorexa [JOK
o teme ". KBaHTOBEIC sIBIICHUS" https://m.edsoo.ru/ff0c223e
96 KontposbHas padoTa mo teme.
KBanroBnie sBaeHus"
IToBTOpEeHHnE, 0600IIIEHHE.
97 JIa6o ETO HEIE Pa0OTHI IO KypC bubmorexa [JOK
" P pv P | pey https://m.edsoo.ru/ff0c245a
BzaumopetictBue Ten
[ToBTOopenue, o6o0meHue. Pemenue
98 ACUETHBIX M KaYeCTBEHHBIX 3a/1a4 bubmmorexa [TOK
P | | https://m.edso0.ru/ff0c2572
1o Teme "TernaoBbie MPOIECCHI
[ToBTOpenue, 06o61eHue. Peenue
99 paCcUETHBIX U KaUeCTBEHHBIX 3a/1a4 bu6mmorexa [IOK
mo teme "KIIJ] TerioBeIx https://m.edsoo.ru/ff0c2a22
nBuraresein”
[ToBTOpenue, o6o0menue. Pemenue
bubmuorexa [JOK
100 pacyYeTHBIX U KaYeCTBEHHBIX 3a7a4

o Teme "KIIJI anexrpoycranoBok"

https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o6o0mIeHNE.

bubmuorexa [JOK

101 JlaGopatopreie paboTsl 110 Kypey L L https://m.edsoo.ru/ff0c2c52
"CBeToBbI€ sIBJICHUS"

- [ToBTOpeHME, 0606'1'1;6HI/I€. PaGora c . BuGmorexa LIOK
TERCTAMIL TTO Teme aKOfIH https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE

OBUIEE KOJIMYECTBO YACOB I10 102 93

[TPOT'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

YYEBHO-METOAMYECKOE OBECITEHEHUE OBPA30OBATEJIBHOI'O
[TPOLECCA OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUIA1 YHEHUKA

o Ousuka, 7 kiacc/ [epeimkun A.B., 6 —e u3znanue, nepad — M. ;, [poda, 2019;
» ®uswka, 8 xknacce/ [lepeimkun A.B., 8 —e uznanue, nepad — M. ;, JIpoda, 2019;
» ®usuka, 9 xnacc/ [lepeimkun A.B., I'yrauk E.M., 7 —e uznanue, nepad — M. ;, Ipoda, 2019;

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.IIporpamMmmMbl oOCHOBHOTO 00111eTO 0Opa3zoBanus. Puszuka. 7 — 9 KIaccel

2. ®wusuka, 7 knacc/ [epeimkua A.B., 6 —¢ u3ganue, nepad — M. ;, poda, 2019;

3. ®usuka, 8 knacc/ Iepeimkua A.B., 8 —¢ uznanue, nepad — M. ;, Ipoda, 2019;

4. ®uswuka, 9 xnacc/ [epeimkun A.B., ['yrauk E.M., 7 — u3ganwne, nepad — M. ;, poda, 2019;
5. Jlykamuk B.1. COopHuk BompocoB u 3a1a4 1o ¢usuke. 7-9 ki. — M.: [Ipocsemenue, 2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

7 KJIACC.

1. Bubnuoreka — Bcé€ mo npeamery «Pusmka». — Pexxum nocryna: http://www.proshkolu.ru
2. BuneoomnsIThl Ha ypokax. — Peskxum moctyna: http://fizika-class.narod.ru

3. Eaunas xomneknus nupoBbIX 00pa3oBaTeNIbHBIX PecypcoB. — Pexxum nocryna:
http://school- collection.edu.ru

4. HTepecHble MaTepualibl K ypokaM (PU3HKHU 110 TeMaM; TeCTHI 110 TeMaM; HaTJISAHbIEe TTOCOOHS
K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

5. Hudpossie oOpazoBarenbHbIe pecypehl. — Pexxum goctyma: http://www.openclass.ru
6. DNeKTpOHHBIE YyueOHUKH 1o (usuke. — Pexxum nocryna: hitp://www.fizika.ru

8 KUIACC

1. bubmuoreka — Bc€ mo npeamery «Pusmka». — Pexxum nocryna: http://www.proshkolu.ru
2. BuneoomnsITsl Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru

3. Eaunas xomneknus nupoBbIX 00pa3oBaTeNIbHBIX PecypcoB. — Pexxum nocryna:
http://school- collection.edu.ru

4. NHTepecHble MaTepualibl K ypokaM (PU3UKH 110 TEMaM; TECTHI [0 TeMaM; HarJIsIHbIE TIOCOOMS
K ypokam. — Peskum moctyna: http://class-fizika.narod.ru

5. Ludpossie oOpazoBarenbHbIe pecypehl. — Pexxum goctyma: http://www.openclass.ru
6. DneKTpOHHBIE yueOHUKH 10 (usuke. — Pexxum moctyna: hitp://www.fizika.ru

9 KJIACC

1. BuneoomnsiTsl Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru

2. Enunas xomnekuust mudpoBhIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum nocrtyma:
http://school- collection.edu.ru

3. HTepecHbIie MaTepualibl K ypokaM (GDU3UKH [0 TeMaM; TECThI [0 TeMaM; HarJIsIHbIC
nocobus kK ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

4. [Tudpossie 0OpazoBaTenbHbIE pecypchl. — Pexxum poctyma: http://www.openclass.ru
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5. DnekTpoHHBIE yueOHUKH 110 (usuke. — Pexxum nocryna: http://www.fizika.ru
6./lucranumnonnas mkosa Ne368 http://moodle.dist-368.ru/ OtkpsiThIii Kiacc. CeTeBoe
obpasoBatenbHOE coo0IIecTBO. hitp://www.openclass.ru/node/109715

7. Enunast kosuieKius nupoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. depepanbHBIN EHTP HH()OPMAIIHOHHO-00Pa30BaTEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/
9. Unrepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHts0ps» marepuaisl o ¢usmke. http://archive.lseptember.ru/fiz

11. Auumanuu ¢pusndeckux oobekToB. hitp://physics.nad.ru/

12. XXupas pusuka: odyuaronias nporpamma. hitp://www.intedu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/
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