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IHOACHUTEJBHASA 3AIIUCKA

Pabouas nporpamMmma pazpaboTaHa B COOTBETCTBHUHU C:
- @3 PO «O06 obpazosanuu B PO» o1 29.12.2012r Ne273 (¢ u3BMEeHEHUSIMU)
-rpedoBanusiMu GI'OC OO0 (2022r)
- tpeboBanusimu OOIT OO0 (2023rox)
-aBTOpCKOM mmporpammon [1épeimknaa U M
-yuebHnoro miana YOY HIII « COKPAT» HA 2023-2024 YU T O/l
- FOJIOBOTO y4e€OHOTO KaJleHAapHOTo rpauka Ha TeKYIIUi y4eOHbIH ro;
- OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBI IIKOJIBI;
-penepanbHbIil nepedens yueoOHuKoB (2022 'O T)
-ITonoxenust o padoueit mporpamme YOY HIT «COKPAT»
-CII 2.4.3648-20 «CanutapHO-3M1I€MHOJIOTHYECKHE TPEOOBAHUS K OpraHU3alUsIM
BOCIIUTAHUS U 00YUEHUs, OTJBIXA M 03/IOPOBIICHUS JCTCH U MOJIOICHKI;
-CIT 1.2.3685-21 «['urnennyeckre HOPMATUBBI U TPEOOBAHUS K 00€CTICUECHHUIO
0e3omacHOCTH U (MiIH) OE3BPETHOCTH J1JIs1 YeJIOBEeKa (PaKTOPOB CPEbl OOMTaHUS»;

[IporpaMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO 00IIEro 0oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yibTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTEIbHON MPOrpaMMBbl, MPEICTABICHHBIX B
OI'OC 000, a Takxke c yuéTtoM (QeaepadbHOl pabouell MPOrpaMMbl
Bocniutanus 1 Konuenuuu npenogaBanus yueOHoro npeamera «Puznkay.

Copepxanue mnporpammbl 1o (HU3MKE HaMpaBiIeHO Ha (POpMUPOBAHME
€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH OOYYarOIIMXCS U OpraHU3alMi0 H3y4YCHHS
Gu3uKKU Ha JAeATEIbHOCTHOW OCHOBE. B mporpamme mo ¢u3MKe y4UTHIBArOTCS
BO3MOXXHOCTH ydeOHOro npeamera B peanusanuu tpedosanuiit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM W METalpeJIMETHBIM pe3yibTaTaM OOydYeHHs, a
TaKKe€ MEXIIPEJIMETHBIE CBS3U €CTECTBEHHO-HAYUHBIX YYEOHBIX IMPEIMETOB Ha
ypOBHE OCHOBHOT'O 00IIIEro 0Opa3oBaHMs.

[Iporpamma 1o (Qu3MKe YCTaHABJIMBAET pacHpelelieHne Y4eOHOro
Mmarepuaia mo rojaMm oOydeHus (O Kjaccam), TNpeaaracT MPUMEPHYIO
MOCJIEI0BAaTENIbHOCTh M3Y4YEHHMsI TEM, OCHOBAHHYIO Ha JIOTMKE pa3BUTHUSA
MPEIMETHOTO COJEPKAHMS B YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUJaIOIIIXCS.

[Tporpamma no ¢Qusuke paspaboTaHa C LENbIO OKAa3aHHUS METOAUYECKOM
MOMOIIIH YYUTEIIO B CO3JJaHNH pabodeil mporpaMmsbl 0 y4eOHOMY MPEIMETY.

dusnka SABIAETCS CHCTEMOOOPA3YIOUIUM ISl  €CTECTBEHHO-HAYYHBIX
y4eOHBbIX MPEAMETOB, MOCKOJBbKY (U3WYECKHE 3aKOHBI JIe)KaT B OCHOBE
MPOIECCOB W SIBIICHWN, W3y4aeMBbIX XHMHEH, OHMOJOTHEH, acTpOHOMHEH W
¢usnveckoir reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY
MHUpa, TpenoCTaBisieT Hamboiiee SCHbIE 00paslbl NPUMEHEHHS HAy4IHOTO



METO/Ia MIO3HAHUS, TO €CTh CII0Cc00a MOMydeHHUS JOCTOBEPHBIX 3HAHUIA O MHpE.

OpnHa w3 TIIaBHBIX 3a7a9 (PU3NIECKOT0 00pa30BaHUs B CTPYKType 0OIIEro
o0pa3oBaHUsl COCTOUT B (POPMUPOBAHWH €CTECTBEHHO-HAYYHON T'PAMOTHOCTH H
MHTEpeca K HayKe y 00ydarouxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE IIpPEAINOJIaraeT OBJIAJCHHUEC
CIIETYFOIIUMU KOMIICTEHTHOCTSIMH, XapaKTePU3YIOITUMH
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

HAY4YHO OOBSCHSATH SIBJIICHUS,

OIICHMBATh ¥ MIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIC/IOBAHNU;
MHTEPIIPETUPOBATh JAHHBIC W KCIOJb30BaTh HAYYHBIC JOKA3aTEIbCTBA JIJIS
MIOJTyYCHHSI BBIBOJIOB.

[lenn w3yueHus (QU3UKK HA ypPOBHE OCHOBHOTO 0OIIETO 00pa3oBaHUs
onpenenenbl B KoHmenuu mpenogaBaHusi ydeOHoro mpeamera «Dusnka» B



oOpasoBarenbHbIX opranm3anusax Poccuiickoiri denepanuu, peanu3yroImmux
OCHOBHBIE 00I11€00pa30BaTENbHbIE MPOrPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnernn MunucrepctBa mpocBemicHus Poccuiickoit ®@epeparuu (IpoOTOKOI
ot 3 nexaops 2019 r. Ne [1K-48H).

Lesn nzyyenuss Gpu3uKu:
npuoOpeTeHne UHTepeca U CTPEMIICHUsT 00YyYalOIIUXCS K HAYYHOMY U3YYEHHIO
PUPOJIbI, PA3BUTHE UX MHTEIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUM O HAYYHOM METOJE TMO3HAHUS U (POPMHUpPOBAHUE
UCCIIEIOBATENIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM,

(GopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS Kak pe3yJbTaTa H3Y4eHHUS OCHOB
CTPOCHHUS MaTepuu M PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

(GopmupoBaHME TpEACTaBICHUN O poNu (QU3MKKA Uil Pa3BUTHA JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTUH;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cepax Oyaymien npodeccuoHaaIbHOMu
JESITeIbHOCTH, CBSI3aHHOW ¢ (PU3MKOM, MOATrOTOBKA K JaJIbHEHIIEMY O0yUYEHHIO
B 3TOM HalpaBJICHUU.

JlocTikeHue STUX IeNeld MporpaMMbl 1Mo (U3UKE Ha YPOBHE OCHOBHOTO
o0miero o0OpazoBaHusi 00€CIIEYNBACTCS PEIICHUEM CIISAYIONUX 3a/4a4:
npuoOpeTeHne 3HaHUN O AMCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHUYECKUX,
TETUIOBBIX, AJICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
npuoOpeTeHne YMEHUN OMHUCHIBaTh M OOBICHATH (U3MUECKUE SIBICHUS C
UCTIOJh30BAaHUEM TMOJTYUYEHHBIX 3HAHU;

OCBOCHHME METOJIOB PELICHHS MPOCTEUIINX PACUETHBIX 3a/1a4 C MCIIOJIb30BAaHUEM
¢u3ndecKknx Mojienel, TBOPUECKUX U MPAKTUKO-OPHEHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHUW HAOIIOJaTh TPUPOJIHBIC SBJICHUS W BBIMOIHATH OTIBITHI,
nabopaTtopHble  pabOTBI U DKCIEPUMEHTAJbHBIE  HUCCJIEAOBAHUS  C
HCIIOJIb30BAaHUEM U3MEPHUTENbHBIX TPUOOPOB;

OCBOEHUE TMpUEMOB paboThl ¢ uH(poOpMalueil (HU3NUECKOro CoJepKaHus,
BKIIFOYasi MH(OPMAIMI0O O COBPEMEHHBIX MAOCTIDKEHUSX (GU3MKH, aHAIU3 |
KPUTHUYECKOE OIICHUBaHHE WH(OpMaInH,

3HaKOMCTBO CO cdepaMu Mpo(hecCHOHATBHON AEATEIbHOCTH, CBA3aHHBIMH C
(GU3UKON, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHIX
duznyecKoi HayKH.

Ha wusydenue ¢usuku (0a30BbIii YPOBCHB) HA YPOBHE OCHOBHOI'O OOIIIETO
obpazoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B He/ieN0), B
8 kmacce — 68 yacoB (2 waca B Hemenmo), B 9 kmacce — 102 gaca (3 yaca B
HEJIeJIIO).



[Ipennaraembiii B mporpamMmMe 1o ¢Gpu3MKe NepeyeHb J1adopaTOPHBIX paboT
U ONBITOB HOCHT pPEKOMEHIATEIbHBIM XapakTep, YUYHUTENb JAeaeT BBIOOp
NpoBEJCHUS Ta00paTOPHBIX PabOT M OMBITOB € YYETOM HWHAMBHUAYATbHBIX
ocoOeHHOCTeH  O0y4arommxcsi, CIHUCKAa  OKCIEPUMEHTAIbHBIX  3aJaHHi,
npeJjiaraeéMbIX B paMKax OCHOBHOT'O FOCYJIapCTBEHHOI'0 SK3aMEHa 10 (pU3HKe.



COJAEPKAHUE OBYYEHUA
7 KIIACC

Pa3ges 1. ®usuka u eé posib B NO3HAHUM OKPY:KAI0LIEro Mupa.

®usnka — Hayka o npupone. ABneHus npuponsl. OU3snUecKnue SIBICHUS:
MEXaHUYECKHE, TEIUIOBBIE, DIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbl. V3Mepenne ¢pusndeckux BenndyuH. Ouzmueckue
npubopsl. [lorpentHocTs U3MepeHnil. MexxayHapoiHas cucTeMa eauHHUII.

Kak ¢usuka wu jApyrue ecTecTBEHHbIE HAyKH M3Y4YalOT MPUPOY.
EcTecTBeHHO-HAay4YHBIM METOJ MO3HAHUA. HAONIOJEHUE, MMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIABUIKEHUE THIIOTE3, JKCIEPUMEHT II0 IIPOBEPKE THUIIOTES,
oObsicHeHue HabOmomaeMoro spieHus. Onucanue (U3NYECKUX SBICHUN C
IIOMOILBIO MOJEIIEH.

Jemoncmpayuu.

MexaHnveckue, TeIIOBbIE, FIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.
duznueckue TpUOOPHI M MPOIEAypa MNPIAMBIX H3MEPEHUN aHAJIOTOBBIM U
1IUGPOBBIM TPUOOPOM.

Jlabopamopuwvie pabomut u onvimot.

OnpeneneHue EHbI ASIEHUS IIKaJIbl U3MEPUTENHHOTO MPUOOpAa.

N3mepenne paccTosHUM.

N3mepenue o0bEMa )KUIKOCTU U TBEPIOTO Tea.

Omnpenenenue pasMepoB MajbIX TEI.

N3mepenne temrepaTypsl IpU NOMOIIH KUAKOCTHOTO TEPMOMETPA U JATYMKA
TEMIIEPATYyPHI.

IIpoBenenue wucciaenoBaHUs IO TNPOBEPKE THUIIOTE3BI. JANbHOCTh MOJETA
HIapyKa, MyIeHHOT0 TOPU30HTAIBHO, TEM OOJIbIIIE, YEM OOJIbIIE BHICOTA MyCKa.

Pa3nea 2. IlepBoHayajibHbIe CBeIEHNsI 0 CTPOEHUH BelllecTBA.

CtpoeHue BemecTBa: aTOMbl M MOJIEKYJNBI, HMX pa3Mmepbl. OIMbITHL,
JOKa3bIBAOLINE JUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxeHne dactuil BemecTBa. CBfA3b CKOPOCTHM [JBHMXKEHHMS YacCTUL[ C
Temneparypoid. bpoyHnoBckoe apmwxkenue, nuddysus. BzaumonelictBue yactuil
BEILIECTBA. MPUTSHKEHUE U OTTAIIKUBAHHUE.

ArperaTtHble COCTOSIHMS BELIECTBA. CTPOCHHE Ta30B, KUIAKOCTEH H
TBEPABIX (KPUCTAUIMYECKHX) Tell. B3aMMOCBSI3b MEXKIy CBOMCTBAMH BEIIECTB B
pa3HbIX arperaTHbIX COCTOSHUSIX U HUX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM.
OCo0OEHHOCTH arperaTHbIX COCTOSTHUM BOIBI.

emoncmpayuu.



Hab6nronenne 6poyHOBCKOTO ABUKEHUS.

Hab6monenue nuddysun.

Habmronenue siBneHui, OOBSCHSIOMUXCS MPUTSKEHUEM WIH OTTAIKUBAaHUEM
YacTHI] BEIIECTBA.

Jlabopamopuvie padomel u onvimel.

Ornenka quameTpa aToMa METOJOM PSZIOB (C UCIONb3oBaHUEM (G oTorpaduii).
OnpITHI IO HAOIOICHUIO TETIOBOTO PACIIMPEHUS T'a30B.
OnbITEI O 0OHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO MIPUTSKCHHS.

Pa3znen 3. /IBu:keHune U B3auMoJelcTBHE TeJl.

Mexanuyeckoe JBH)XKeHHE. PaBHOMEpHOE M HEPaBHOMEPHOE JBUKCHUE.
Cxkopoctb. CpenHsisi CKOPOCTh IPH HEPABHOMEPHOM JABUXKEHUU. Pacuér nytu u
BPEMEHHU JIBOKCHHUSI.

SIBneHue MHepuMH. 3aKOH MHEpUUHU. B3aummopeilcTBuUE Ten Kak MpUYMHA
U3MEHEHUS CKOPOCTH JBWKEHHA Tel. Macca Kak Mepa HHEPTHOCTH Telna.
[TnotHocTh BemiecTBa. CBA3b MJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHMIIC
o0BbEMa BellecTBa.

Cuna Kak XxapakTepUCTHKa B3auMoaecTBu Ten. Cuia ynpyrocTy U 3aKoH
I'yka. U3mepeHue cuiibl ¢ TOMOIIbIO TUHAMOMETpA. SBJICHUE TATOTEHUS U CHUJIA
Tsokectd. Cuia TKECTH Ha Jpyrux IwiaHerax. Bec Ttena. HeecomocTsb.
CnoxxeHue CHJl, HANPAaBICHHBIX [0 OJHOM NpsAMOW. PaBHOmEWCTByromias CHIL
Cuna tpeHusa. TpeHue CKOJIBXKEHHS W TPEHUE MOKOA. TpeHue B HpUPOIE U
TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHu4ecKoro ABUKEHUS Tena.

N3mepenune CKOpoCcTH NPSIMOJIMHERHOTO JBUKEHHUS .
HabmtoneHue siBIeHUs HHEPLUU.

Habntonenve n3aMeHeHusi CKOPOCTH TIPU B3aUMOJICHCTBUU TEJ.
CpaBHeHME Macc MO0 B3aUMOJICHCTBHUIO TEJL.

CrnoxxeHue cuil, HAMPABJICHHBIX MO OJJHOM MPSMOM.

Jlabopamopuvie pabomel u onvimeot.

OnpeneneHue CKOPOCTH PABHOMEPHOIO JABWXKEHHUS (IIapUKa B JKUJIKOCTH,
MOJICIIN DJIEKTPHUUECKOTO aBTOMOOMJIS M TaK Jajee).

OmnpeneneHue cpenHeld CKOPOCTH CKOJIBKEHUS Opycka WIM IIapuKka 1o
HAKJIOHHOM IJIOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPOTO TeJa.

OneIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh  pacTsOKeHHUs  (aedopmarun)
MPY>KUHBI OT MPHUIIOKEHHON CHUIIBL.



OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJBXKEHUSA OT Beca
TEeJa U XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3nen 4. JlaByienune TBEPABIX TeJl, JKUIAKOCTEN U ra3oB.

JlaBnenne. CriocoOBl yMEHBIICHHUS] M yBEJIWUYEHUsS AaBicHHs. JlaBieHue
raza. 3aBHCHMOCTh JaBJI€HHMs Ta3a OT o0O0BéMa, Temmeparypol. llepenaua
JaBIEHUS TBEPJABIMU TENaMH, KUIAKOCTAMM M Ta3zaMu. 3akoH Ilackans.
[THeBMaTHyeCKHE MAIMHBI. 3aBUCUMOCTb JABJICHUS S>KUJIKOCTH OT TJIyOHHBI.
I'unpocratnyeckuit mapanokc. CooOmiaroniuecss cocynabl. [uapaBiandeckue
MEXaHHU3MBI.

Atmocdepa 3emnu u atMmocdepHoe napieHue. [IpuunHbl cyriecTBOBaHUS
BO3yIIHON 000souku 3emin. Onbit Toppudennu. M3mepenne arMochepHOTO
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOTrO JaBJICHHUS OT BBICOTHI HAJ] YPOBHEM
Mopsi. [Tpubopsl 1s u3mMepeHus: arMoc(hpepHoro AaBiIcHUS.

JlelicTBME KMAKOCTM W Tra3a Ha TOTPYXKEHHOE B HHUX TENO.
BeitankuBaromiast (apxuMmenoBa) cuiaa. 3akoH Apxumena. IlmaBaHue Tell.
BosnyxoruiaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JABJIEHUA ra3a OT TEMIIEPATYPBh.

[lepenaua naByieHuUs )KUIAKOCTHIO U Ta30M.

Coo01maroniuecs: Cocybl.

I'mapaBnuyeckuii mpecc.

[IposiBnenue neicTBUsg aTMOCHEPHOTO JABICHUS.

3aBHCHMOCTb BBITAIKUBAIONIEH CHIIBI OT 00hEMa MOTPYKEHHOW YacTU Tena u
IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJKUBAIOLIEH CUIIBI BECY BBITECHEHHOM XKUJIKOCTH.

VYcnoBue 1iaBaHus TEJ: IUIABAHWE WM TOTPYKEHUE TEA B 3aBUCHUMOCTH OT
COOTHOILIECHUS INIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopuwvie pabomul u onvimeot.

HccnenoBanue 3aBUCUMOCTH Beca Tejda B BOAE OT 00BbEMa MOTPYKEHHOU B
AKUJKOCTh YaCTH TeNa.

OmnpeneneHue BBITAIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HAa TEJIO, MOTPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIECH CHIIBI, JEUCTBYIOIIEH HA TEJIO B
KUIKOCTH, OT MACChI TENa.

OnbITel,  IEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAIKMBAIOIICH  CHIIBI,
JCUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BEMA TOTPYNKEHHOW B KHUIKOCTH
4acTu Tena U oT MJIOTHOCTHU HKUJKOCTH.



KoncTpyupoBanue apeoMerpa Ui KOHCTPYUPOBAHUE JIOJKU U ONpEIECTICHUE €€
rpy30I0AbEMHOCTH.

Pa3ges 5. Pabora u1 MOIIHOCTH. JDHepPIrus.

Mexanuyeckast padbota. MOIIHOCTb.

[IpocTeie MeXaHM3MBI. pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBmiio
paBHOBecHusl pbiuara. [IpumMeHeHue mnpaBwia paBHOBECHS pblyara K OJIOKY.
«3on0otoe mpaBuno» MexaHuku. KIIJI mnpocteix wmexanusmoB. IIpocTteie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanuyeckass sHeprusi. KuHeTudeckas © MOTEHIMAJIbHAs SHEPrusl.
IIpeBpamienue OJHOrO BHAA MEXaHMYECKOW OHHEPruM B Jpyroil. 3akoH
COXpPAHEHUS SHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimeot.
Onpenenenue pabOTHI CHIbI TPEHHUS MPU PABHOMEPHOM JIBIDKCHHUM Tejia IO
TOPU30HTAJILHOW MMOBEPXHOCTH.
HccnenoBanue ycinoBuil paBHOBECHS pblyara.
N3mepenne KIIJ] HaKIOHHOW IITIOCKOCTH.
N3yueHue 3aKkoHa COXpAHEHUS] MEXaHUYECKON DHEPTUH.
8 KJIACC

Pa3nen 6. TenjioBble siBJICHHS.

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO--KUHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca W pa3Mepbl aTOMOB M MOJIeKyJs. ONBIThI, MOATBEPKAAIOIINE
OCHOBHBIE TOJ0KEHUS MOJIEKYJISIPHO-KUHETUUYECKON TEOPHUHU.

Mopnenu TBEPAOro, XHAKOTO M ra3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsiCHEHHE CBOWCTB ra3oB, JKUIKOCTEH
M TBEPABIX TEN HA OCHOBE IMOJOKEHUU MOJIEKYJSPHO--KUHETUYECKOW TEOPHH.
CmauuBaHMe U KanWJUISIpHbIC ABJICHUS. TEmIoBoe pacIupeHre 1 cxaTue.

Temneparypa. CBs3b TEMIIEPATYPHI CO CKOPOCTBHIO TEIJIOBOTO IABHKECHUS
gacTull. BHyTpenHss sHeprus. CrnocoObl HM3MEHEHMs] BHYTPEHHEW HSHEpIruu:
TEIUIonepenadya W coBepuieHWe  paboTel.  Bumgel  Teromepenauu:
TEIJIONPOBOAHOCTD, KOHBEKIIUS, U3TyUYCHUE.

KonunuecTBo TemtoTel. YaeapHasa TEMIOEMKOCTh BelllecTBa. TermiooOMeH 1
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. [lmaBnenue w
OTBEPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJIENbHAs TEIJIOTa IUIABJICHUS.
ITapooOpa3oBanue u koHjeHcanus. Mcmapenne. Kumenue. YaenbHas Temiora



napooOpa3oBaHus. 3aBUCUMOCTh TEeMIEpaTypbl KHUIEHUS OT aTMOC(EPHOro
JABJICHMUS.
Biaxxnocts Bo3ayxa.
DHeprus TOIINUBA. Y AelibHAs TEII0Ta CTOPaHUSL.
[Tpunnunel padoTel TernoBsix apurateneit KIIJ[ TemmoBoro apurarers.
TernnoBble IBUTATENN U 3aIUTA OKPYKAIOUIEH CPEJIbI.
3aKOH COXpaHEHHUS U MPEBPAILICHUS SHEPTUHU B TEIJIOBBIX MPOIIECCAX.
Jemoncmpayuu.
Hab6mronenne 6poyHOBCKOTO ABUKEHUS.
Hab6monenne nuddysun.
Hab6nronenue siBieHUN CMauyuBaHUs U KalUJIISIPHBIX SBICHUM.
Hab6mronenue TermmoBoro pacimpeHus Tei.
N3meHenue naBieHus rasa Mpd HM3MEHEHHM OO0ObEMa W HArpEeBaHUM WJIU
OXJIQXKJICHUH.
ITpaBuia u3mMepeHusi TEMIEPATYPHI.
Buasl Terionepegaymu.
OxnaxaeHue npu COBepUIEHUH padOTHI.
HarpeBanue npu coBepiiieHuH padOThl BHCIIHUMH CHUJIAMHU.
CpaBHeHHE TEIIIOEMKOCTEN Pa3IMUHBIX BELIECTB.
Hab6mronenune kumneHusl.
Hab6mronenne mocTosHCTBa TeMIIEpaTyphl IPH TUTABJICHUH.
Moienu TEeIUIOBBIX ABUTATENEH.
Jlabopamopuvie pabomel u onvimot.
OnbITHI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJICKYJISIPHOTO TPUTSIHKCHHUS.
OnbITHI IO BBIPAIIMBAaHWIO KPUCTAJIOB MTOBAPEHHOM COJIM MJIM caxapa.
OnbITH 10 HAOIOICHUIO TEIJIOBOTO PACHIUPEHUS Ta30B, KUAKOCTEN U TBEPIBIX
Tell.
OmnpeneneHue TaBiIeHUS BO3IyXa B OaNIOHE IIIPHIIA.
OnBITEL, AEMOHCTPHUPYIOIIHME 3aBUCUMOCTD JIaBJICHHUS BO37yXa OT €ro o0béMa u
HarpeBaHusl WINA OXJIaXKICHUS.
IIpoBepka TUMOTE3bl JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KHUIAKOCTH B
TEPMOMETPHUECKOU TPYOKE OT TeMIEepaTypHI.
HaGnronenne wu3MeHeHMs] BHYTPEHHEW OSHEpPruuM Tela B pe3yJibTare
TEIIoNepe1adu U PabOThl BHEITHUX CHII.
HccnenoBanue sBiaeHUs TEIJIOOOMEHA MPU CMENIMBAHUM XOJOJHOU M TOpsdeit
BO/IBL.
OnpeneneHre KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPU TEIIOOOMEHE C
HArpeThIM METANTMYECKUM LIUIUHIPOM.



Onpenenenne yaenbHON TEIUIOEMKOCTH BEILIECTBA.
HccnenoBanue nporuecca UCapeHusl.

OnpeneneHre OTHOCUTENBHOM BIIaXKHOCTU BO3/yXa.
Omnpenenenue yaeabHON TEMIOTHI IJIABJICHHUS JIbJIA.

Pa3znen 7. DiekTpuyecKkue U MATHUTHBIE SIBJICHUS.

Onextpuzanus Ted. [[Ba poaa snexkTpuyeckux 3apsanoB. B3zammoneicTBue
3apsOKeHHBIX Tel. 3akoH KysnoHa (3aBUCMMOCTh CWIBL  B3aMMOJCUCTBUS
3apsKEHHBIX TEJl OT BEIMYMHBI 3aPSJI0OB U PACCTOSHUS MEXKIY TEIaMH).

Onextpuyeckoe nosie. Hanpsok€HHOCTH 3nekTpuyeckoro mnodst. [IpuHnun
CYIEPIIO3UITUH JIEKTPHUSCKUX MMoiel (Ha KaueCTBEHHOM YpPOBHE).

Hocurenu 53ieKTpUYECKUX 3apsioB. ODJIEMEHTapHbIA  3IIEKTPUYECKUN
3apan. Crtpoenue aroMa. [IpOBOAHUKM M JUANEKTPUKH. 3aKOH COXPaHEHUs
AJIEKTPUYECKOTO 3apsi/ia.

DJIEKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBAaHUA DJIECKTPUUYECKOTO TOKA.
WCTOYHUKH TOCTOSHHOTO TOKa. J[eHCTBHS 3JEKTpHUUECKOro Toka (TerioBoe,
XAMHYECKOE, MAaTHUTHOE). DIIEKTPUUYCCKHIA TOK B KHJIKOCTSAX M r'a3ax.

Onekrtprueckas nenb. Cuna  TOKa. OJEKTPUYECKOE — HAIPSKEHHE.
ComnpoTuBi€HUE NPOBOJHHUKA. YJIETbHOE CONPOTHUBICHUE BELIECTBA. 3aKOH
Oma nns yuvactka uenu. [lociemoBaTenbHOE W TNApaUICIbHOE COCAMHEHHE
IPOBOTHUKOB.

PaGora u MOIHOCTH dJeKTpuYecKoro Toka. 3akoH J[xoyns—Jlenia.
DJNEeKTpUUeCKHe IeMu M TOTPEOUTENN JJICKTPUUECKOW DHEPruu B  OBITY.
Koportkoe 3ambikanue.

IloctosaHHbIE MarHuTHl. B3auMoOJeWCTBHE IMOCTOSAHHBIX  MarHUTOB.
MarnautHoe mone. MarHuTHoe moje 3eMJIM W €ro 3HAYCHHE ISl KU3HU Ha
3emuie. OnbIT OpcTena. MaraHuTHOE MOJ€ 3JIEKTpUYECKOro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TeXHUKE. J[efiCTBME MAarHUTHOrO TMOJsi HAa MPOBOJHUK C
TOKOM. DONeKTpOABUTATEN b OCTOSTHHOTO TOKaA. Hcnonbs3oBanue
AIEKTPOJIBUTATENIeH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apazgess. SIBieHHE 3JIEKTPOMArHUTHOW HHAYKIMU. [IpaBuio
Jlenna. Onextporeneparop. CrnocoObl MOJY4YEHHUS JJIECKTPUUYECKOU HSHEPTHH.
DJEKTPOCTAHIIUN HA BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DneKkTpu3aius Tell.

JIBa pojia 3JEKTPUUYECKUX 3aPSJIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
YCTpOUCTBO U AEUCTBUE BIEKTPOCKONA.

DnekTpocTaTudecKas HHAYKITHUS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsiI0B.



[TpOBOHUKY U TUDJICKTPUKHU.
MonenupoBaHH€e CUIOBBIX JIMHUN 3JEKTPUUECKOTO TOJIS.
MCTOUYHMKHY MOCTOSIHHOTO TOKA.
JIeCTBUS JIEKTPUYECKOTO TOKA.
DJIEKTPUYECKUIN TOK B KHUJKOCTH.
I"a30BbI1 paspsa.
N3mepenne cuibl TOKa aMIEPMETPOM.
N3mepenne 2JIeKTpUYECKOro HApsiKEHUsST BOJIbTMETPOM.
PeocraTt n MarazuH CONPOTUBICHHUN.
BzanMoaeicTBre NOCTOSHHBIX MAarHUTOB.
MoaenupoBaHr€ HEBO3MOXHOCTH Pa3/ICICHUSI TTOJIFOCOB MarHuTa.
MonaenrupoBaHUE MarHUTHBIX TOJIEM MIOCTOSIHHBIX MAarHUTOB.
OmneIT Opcrena.
MarauTHoe 1oJie TOKa. DJIECKTPOMArHUT.
JlericTBME MAarHUTHOTO MOJIA HA MTPOBOJHUK C TOKOM.
DJIEKTPOABUTATEb MMOCTOSHHOTO TOKA.
UccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHON MHIYKIIUH.
Omneiter @apanes.
3aBUCUMOCTh  HAIpPaBJICHUS MHAYKIIMOHHOIO TOKa OT YCIOBHM  €ro
BO3HUKHOBEHHUS.
DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.
Jlabopamopnwvie pabomul u onvimeot.
OnpiTel 1O  HAOMIONEHMIO  DJIGKTpHU3alMM  Tel  MHAYKIUMEH U  1pu
COIPUKOCHOBCHUH.
UccnenoBanne  OEUCTBUS  DJIEKTPUYECKOrO TMOJsSI HA  TMPOBOJHUKUA U
TUAIEKTPUKHU.
COopka 1 mpoBepKa padOTHI AIEKTPUICCKOM HEMH MOCTOSHHOTO TOKA.
N3mepenne u peryiupoBaHue CUIIbI TOKA.
N3mepenne u peryampoBaHuEe HANPSIKEHHUS.
UccnenoBanve 3aBUCHUMOCTH CHJIBI TOKA, HIYIIETO YEPE3 PE3UCTOP, OT
CONPOTHUBIICHHS PE3UCTOPA U HANPSXKEHUSI HA PE3UCTOPE.
OnbIThl, AEMOHCTPUPYIONIUE 3aBUCUMOCTb JJIEKTPUUYECKOTO COMPOTHUBIICHUS
POBOJHUKA OT €T0 JJIMHBI, ITONIAX MMONEPEYHOr0 CEYEHU U MaTepurarna.
[IpoBepka mpaBwiIa CIOKEHUA HANPSDKEHUM TPH  IIOCIEIOBATEILHOM
COCMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBWwiia i CHJIbl TOKa IMpPU NAPAUIETbHOM COCIUHEHUH
PE3UCTOPOB.
Omnpenenenue pabOTHI MIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.



OnpeneneHne MOIHOCTH YJIEKTPUUYECKOTO TOKA, BBIACIIAEMOM Ha PE3UCTOPE.
HccnenoBanue 3aBUCHUMOCTHM CHJIBI TOKA, WAYLIETO YEpPE3 JAMIOYKY, OT
HANpPsKEHUS Ha HEW.
Onpenenenune KIIJI narpeBatens.
HccnenoBanne MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSIHHBIX MarHUTOB.
W3ydenne MarHUTHOTO MOJS MOCTOSHHBIX MarHUTOB NMPU MX OOBEAUHEHUH U
pa3JIeICHUN.
HccenenoBanne nencTBYS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTDH CHJIBI B3aUMOJECHCTBHS KaTYIIKH C
TOKOM Y MarHuTa OT CHJIbI TOKA U HalpaBJICHUS TOKA B KaTYIIIKE.
N3yueHne nercTBUSI MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
KoHcTpyupoBanue u u3yuyeHue paboThl A1EKTPOABUTATEIS.
N3mepenne KIIJ[ anekTpoaBUraTeIbHON YCTAHOBKH.
OnpITBl 1O HCCIAEAOBAHHUIO  SIBJICHUS  DJEKTPOMATHUTHOM  MHIYKLIWH:
UCCIIEIOBAaHUE U3MEHEHUI 3HAYEHUS U HAIIPaBJICHUsI MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJIeHUS.

Mexannyeckoe nBukeHue. MarepuanpHasg Touka. Cucrema oOTcuéra.
OTHOCHTENBHOCTh MEXAHUYECKOTO JBI)KECHMs. PaBHOMEpHOE NPSMOIMHENHOE
nekeHne. HepaBHomepHOe mnpsMonuHelHoe naBwkeHue. CpenHsasa
MI'HOBEHHAsl CKOPOCTbH TeJa IPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenune. PaBHoyckopeHHOe mNpsiMOJiMHEHHOe aBukeHue. CB0oOOAHOE
nageHue. OneiTel ["anues.

PaBHOMEpHOE ABH)KEHHUE 1O OKpYyKHOCTHU. [leproa u yacTora obpalieHus.
JIuneiinas u yrioBasi CKOPOCTH. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBoiii 3ak0oH Hprorona. Bropoii 3akoH HeroroHa. Tperuii 3akoH
HeroTona. [IpuHumn cynepno3suuuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHUSI CKOJbKEHUS,
CUJIa TPEHHUS MOKOSI, APYTHE BUIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpPEHHE CBOOOJHOTO
nageHus. J{Bmxenue ruaHeT Bokpyr Connua. IlepBas xocMuueckas CKOPOCTS.
HesecoMocTs u neperpysku.

PaBHoBecue  MarepuanbHOM  TOYKM. AOCONIOTHO  TBEpAOE  TEIO.
PaBHOBecue TBEPIOro Tena ¢ 3aKpeIIEHHOW OChHKO BpalleHUs. MOMEHT CHIIBIL.
[lenTp TsKECTH.

Nmnynec Tema. W3menenwe wummynbca. HMMmynbc  cuibl.  3aKOH
COXpaHEHUs UMITyJIbca. PEakTUBHOE IBUKEHHUE.



Mexannueckass pabota U MOIIHOCTh. PaboTa cuil TSKECTH, yNpPYrocTH,
TpeHusi. CBsi3b 2Hepruu U padothl. [loTeHIMabHAsS 3HEPrUus Tena, MOIHITOrO
HaJ TOBEPXHOCThIO 3emMiM. [loTeHUManbHAass DSHEPrus CHKATOM MPYKUHBI.
Kunernueckas 3neprus. Teopema 0 KHHETUYECKOW 3HEPIHH. 3aKOH COXPAHEHHS
MEXaHUYECKON YHEPTHUH.

Jemoncmpauyuu.

Habntogenne MeXaHMYECKOTO IBUKEHHSA TeJda OTHOCHUTENBHO Ppa3HBIX Tell
oTCU€Ta.

CpaBHeHME TMyT€d W TPAEKTOPUU JABWIKEHHA OJHOTO U TOrO XKE Tena
OTHOCHTEJIBHO PA3HBIX TEJ OTCYETA.

N3mepenne CKOpOoCTH U YCKOPEHHUSI IPSIMOJIMHETHOTO JBUKEHHS.
HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO JIBHKEHUH.

HabmtoneHue qBUKEHUS Tea M0 OKPYKHOCTH.

HaGnronenne MexaHWYECKUX SIBIICHHM, MPOUCXOIAIIUX B CHUCTEME OTCUéra
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHUKEHUH OTHOCHUTEIBHO
KaOuHeTa PU3HUKH.

3aBUCUMOCTbh YCKOPEHUS T€JIa OT MACChl T€JIa U ICUCTBYIOLIEH HA HETO CHIIBIL.
Habmronenue paBeHCTBa CUIT IPU B3aUMOJIEHCTBUU TEJ.

W3meHenue Beca Tesna npu yCKOPEHHOM JIBUKECHUU.

[lepenada umnynbca Npyu B3aUMOJEHCTBUU TEN.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOJICHCTBUU TEN.

CoxpaHeHue UMITyJIbca IPU HEYNPYTOM B3aUMOJIEHCTBHH.

CoxpaHenue uMIyibca mpu adCONIOTHO YIPYTOM B3aUMOICHCTBHUH.
HabmtoneHre peakTHBHOTO JIBUKCHHUS.

CoxpaHeHue MeXaHMYECKON IHEPrUU IPH CBOOOITHOM Ma/ICHHH.

CoxpaHeHHE MEXaHMYECKOW SHEPrUM NpU JABMKCHHM Tela IMOJ JCHCTBHEM
MPYKUHBI.

Jlabopamopuwvie pabomul u onvimol.

KoHcTpyupoBanue Tpakrta [ pasroHa W JalNbHEHMIIETO PABHOMEPHOTO
JBUKEHUS [IapUKA WIA TEIEKKH.

Onpenenenue cpeaHel CKOPOCTU CKOJBXKEHUS OpycKa MW JBUKEHUS LIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

Onpenenenne YCKOpEHHsI Tella MpPU PaBHOYCKOPEHHOM JIBHJKEHHHM TIO
HAaKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTM IIYTH OT BpPEMEHH IIPU PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.



[IpoBepka rumoTesbl: €ciid MpU PaBHOYCKOPEHHOM JBIKEHUU O€3 HayalbHOU
CKOPOCTH MYTH OTHOCATCA Kak psiJi HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTHU CHIIBI TPEHUSI CKOJIBKEHUSI OT CHIJIbI HOPMAJIbHOTO
JTaBJICHUS.

Onpenenenue k03P huMeHTa TPEHUS CKOJIBKCHHUS.

OnpeneneHune KECTKOCTH NPYKUHBL.

Onpenenenne pabOThI CHIbI TPEHUS NMPU PABHOMEPHOM [IBIXKEHHUM Tejia IO
TOPU30HTAJIbHOW MOBEPXHOCTH.

Omnpenenenue pabOThI CHIIBI YIIPYTOCTH MPH MOABbEME Ipy3a C HCIOJIb30BAHUEM
HETOJIBIPKHOTO Y TIOJIBIPKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXpPAHEHUS SHEPTHH.

Pa3nen 9. Mexanuveckne Koj1e0aHUsSI U BOJIHBI.

KonebarenbHoe paBmwxeHue. OCHOBHBIE XapaKTEPUCTHUKU KOJIEOAHUM:
NEPUOJl, YacTOTa, AMIUIMTYJa. MareMaTU4eCKUid M MPYKUHHBIM MasTHUKH.
[IpeBparenue sHEeprun Npu KojiebaTeIbHOM JIBHKCHHH.

3aryxaomue koneOaHus. BpiHyxkzaeHHble  KoneOaHua. Pe3oHaHc.
Mexanunyeckue BOJIHBL. (CBOIICTBA MEXaHMYECKMX BOJIH. [IpofonbHble U
MONEpPEYHbIE BOJHBI. JITMHA BOJHBI M CKOPOCTh €€ pacnpoCTPAHEHUS.
MexaHu4eckne BOJHBI B TBEPJIOM TENE, CEICMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. MHppa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

HabGmionenue xoneGaHuii Tenm TMOJ JEHCTBUEM CHIIBI TSIXKECTH U CHIIBI
YIOPYTOCTH.

Habmtonenue koneOanuii rpy3a Ha HUTU U Ha TIPYKHUHE.

HabmroneHre BhIHYKIEHHBIX KOJIeOaHM U pe30HaHCA.

PacnipocTpaneHue MpoobHBIX U MONEPEYHBIX BOJTH (Ha MOJICIIHN).
Habntonenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHUYECKUI PE30OHAHC.

Jlabopamopuwvie pabomul u onvimol.

OnpeneneHue 4acTOTHl ¥ MEpUoia KoJieOaHU MaTeMaTHueCKOro MassTHUKA.
OmnpeneneHue 4acTOTH U MIEprO/Ia KOJIeOaHUN IPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH Tlepruoja KoieOaHuid MOABEIIEHHOIO K HUTHU Tpy3a
OT JIJTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Tepuojaa KoJieOaHWW MPYKUHHOTO MasTHUKA OT
Macchl Ipy3a.



[TpoBepka He3aBUCUMOCTH TiepuoAa KoyieOaHUM TIpy3a, MOJIBEIIEHHOTO K HUTH,
OT MAacChl Irpy3a.

OnbIThI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTb NEpHoa KOJEOAHHM MPYXKUHHOTO
MasiTHUKA OT MAcChl Ipy3a U KECTKOCTHU MPYKUHBIL.

W3mepenue yckopeHusi CBOOOTHOTO MaIeHHUS.

Paznes 10. DiieKTpOMarHuTHoOeE 10JIe M 3J1eKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE TMOJ€. ODJIEKTPOMAarHuTHele BOJHBL.  CBOMCTBa
ANEKTPOMATHUTHBIX BOJIH. [lIKama 3neKTpoMarHUTHBIX BOJH. Mcmonp3oBaHuE
ANIEKTPOMATHUTHBIX BOJH AJII COTOBOM CBSI3H.

DnekTpoMarsuTHas npupoga ceera. CKopocTs cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

CBolicTBa IEKTPOMATHUTHBIX BOJIH.
BonHOBBIE CBONCTBA CBETA.

Jlabopamopuwvie pabomul u onvimot.

W3ydyeHne CBOWCTB JJICKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOWIBHOTO
Tenedona.

Pa3nen 11. CBeToBble sIBJIEHMS.

JlyueBass  Mogmenp  cBera.  Mcrounmku  cBera.  I[IpsamosnHenHOe
pacnpoctpanenne cBera. 3atMeHuss ConHna u Jlynel. OTpaxeHue CBeTa.
[Tnockoe 3epkaiio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenne cBera. 3akOH npesnoMiieHHs cBeTa. llomHoe BHyTpeHHEE
oTpaxkeHue cBeTa. VCmoab30BaHUE IMOJIHOTO BHYTPEHHErO0 OTpPaKEHUS B
ONTHYECKUX CBETOBOAX.

Jlunza. Xonm nyuedt B nuH3e. Omntuueckas cuctema ¢oToamnmapara,
MHUKpOCKOINa M Tejeckona. ['ma3 kak ontuueckas cuctema. bim3opykocTh u
JIaNbHO30PKOCTb.

Paznoxenue Oemoro cBeta B crnekTp. Onbitel HbioToHa. CrokeHue
CHEKTpalbHbIX IIBETOB. /lucnepcus cpera.

Jemoncmpayuu.

[IpssMosIMHENHOE PACIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuyenue n3o0paxxeHU B MIIOCKOM, BOTHYTOM M BBIMYKJIOM 3€pKajiax.
[Ipenomnenue caera.

OnTuyeckuii CBETOBO/.

Xon nydeit B coOuparomeit JIuH3e.

XO0J nydel B pacCenBaIOLIEH JIMH3E.

[TonydyeHnne n300pa>keHU ¢ MOMOIIBIO JTUH3.



[Tpunuun pewcTBus poroannapara, MUKpPOCKOIA U TEJIECKOIIA.
Monens riasa.

PasnoxxeHne 6enoro cBera B CIEKTP.

[TonydyeHue 6enoro cBeTa MpH CI0KEHUH CBETA Pa3HbIX LIBETOB.

Jlabopamopuwvie pabomul u onvimot.

HccnenoBanue 3aBUCHUMOCTH yria OTPAaXXEHHS CBETOBOrO Jyya OT yria
MaJICHUS.

N3ydeHne xapakTepUCTHK N300paKeHUs MPEJAMETa B IMJIOCKOM 3€pKaJie.
HccnenoBanne 3aBUCUMOCTH yIJla TPEJIOMIICHHS CBETOBOTO Jiyda OT yria
MaJICHUS Ha TPAHUILIE «BO3yX—CTEKIIO».

[Tonyuyenue n3o0paxeHu ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne (OKYCHOTO PACCTOSHUS U ONTUYECKOW CHIIBI CcOOMparoliei
JIUH3BI.

OmnbITHI IO Pa37I0KEHUIO OEIOr0 CBETA B CIIEKTP.

OnpITEI MO BOCHPUSTUIO I[BETA TMPEIMETOB MPU HUX HAOIIOJEHUU Yepe3
L[BETOBBIE (PMIIBTPBHI.

Pa3nen 12. KBanToBbI€ AABJI€HUSI.

OmnsiTel Pe3epdopaa u mnanerapHas Mojaens aroma. Mojaens aroma bopa.
Hcnyckanue u norjoiieHre cBeta aromoM. KBanTel. JInHeiuaTsie CIEKTPBHI.

PannoaktuBHOCTh. Anbda-, Oeta- U ramma-uznydenus. CTpoeHue
aToMHOro  sngpa. Hyknonnas  Momens  aromHoro  sapa.  M3ortomsl.
PanuoaktuBHbIe peBpaiieHus. [lepuon nmomypacmnaaga aTOMHBIX sIEp.

SlnepHble peakiMu. 3aKOHBI COXPAaHEHHUs 3apsA0BOIO M MacCOBOI'O YHCEI.
DOHeprusi CBA3U aTOMHBIX sanep. CBsi3b Macchl M 3HEpruu. Peakuuu cuHTe3a U
nenenus saep. Mcrounuku sneprun ColiHia U 3BE37.

SnepHas sHepreruka. [[elicTBUS paguOAKTHBHBIX HM3IYyYECHHH Ha YKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CrexTpbl U3JIyYEHUS U MOTJIONICHUS.

CrexTpbl pa3IuyHbIX Ta30B.

CrnexTtp Bojiopoja.

Habmronenue TpexoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOMINUX U3ITYUECHHH.

Peructpanus n3inyyeHus NpUpPOIHBIX MUHEPATIOB U IPOYKTOB.

Jlabopamopusvie pabomul u onvimeot.

HabmroieHre CrtoniHbIX U JIMHEWYaThIX CIIEKTPOB M3ITYYCHHUS.
HccnenoBanne TPEKOB: U3MEPEHHE SHEPTHH YaCTHUIIBI TI0 TOPMO3HOMY TIyTH (I10
¢oTorpadusim).



N3mepenue painoakTUBHOTO (PoHA.

IHoBTOpHUTENBHO-00001IAKOIIIMIT MOTYJIb.

[ToBTOpUTETHHO--0000TIIAFOIITHIA MOJTyJTh npeIHa3HauYCH ISt
cucTeMaru3anuu ¢ 00O0OIIEeHHUs TPEIMETHOTO COJACpPKAHMS U OIbITa
JESTEIBHOCTH, TPUOOPETEHHOTO TIPH M3YYSHUH BCETo Kypca (M3HKH, a TaKXKe
JUIS TIOJTOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY MO (U3UKE i
00yJaroImuXcs, BEIOPABIINX 3TOT YYCOHBIN TIPEeIMeET.

[Ipy u3ydeHHM [aHHOTO MOAYJS PEATU3YIOTCd M CHUCTEeMATH3UPYIOTCA
BUIBI JICATEIBHOCTH, HA OCHOBE KOTOPHIX 00ECIEeYMBACTCS JOCTHKCHHE
NPEeIMETHBIX U METANpEeAMETHBIX IUIAHUPYEMBIX pPE3yJbTaTOB O00y4YeHHs,
dbopMupyeTcs eCTECTBEHHOHAYYHAs! TPaMOTHOCTh. OCBOSHHE HAyYHBIX METOJIOB
UCCJICIOBAHUS SIBICHUU MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBICHSITH
dusnyeckre ABJICHUS, IPUMEHSS MONTYYCHHBIC 3HAHWA, PemaTh 3a7add, B TOM
YHCIie KaYECTBEHHBIC U AKCTIEPUMEHTATbHBIE.

[IpyHIMNIHAIBHO ~ JEATENBHOCTHBIA  XapakTep  JaHHOTO  pas3Jelia
peaiuzyeTcs 3a C4ET TOro, 4TO 0O0y4arolMecs BBITOTHSIOT 3aJlaHusl, B KOTOPBIX
UM TIPEIIaraeTcs:

HAa OCHOBE TMOJIYYCHHBIX 3HAHHMM pacrno3HaBaTh U HAyYHO OOBSCHATH
dusnyeckre BICHUS B OKPYKAIOIIEH MTPUPO/IE U TIOBCETHEBHON KU3HU;

MCIIOJIb30BaTh HaYYHBIC METOJBI MCCIEAOBaHUS (U3UYECKUX SIBJICHUH, B
TOM YUCJIE JIJISl IPOBEPKU TUIOTE3 U MOJTYyYEHHUsI TEOPETUIECKUX BHIBOJIOB,;

OOBSICHATHh HayYHBIC OCHOBBHI Ham0OJIe€ BaXKHBIX JMOCTYIKCHHH COBPEMEHHBIX
TEXHOJOTUH, HAampuMep, TNPAKTHUECKOrO0  HCIONb30BAaHUS  Pa3IMUHBIX
MCTOYHUKOB SHEPTMM Ha OCHOBE 3aKOHA TMPEBPAIICHHUS W COXPAHEHUS BCEX
M3BECTHBIX BUJIOB HEPIUHu.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue @u3uku Ha ypOBHE OCHOBHOrO o0OIIEro oOpa3oBaHMUS
HAIPaBJICHO HAa JOCTHIKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX W MPEIMETHBIX
00pa30oBaTENbHBIX PE3YIBTATOB.

B pesynbraTe wu3ydenus (U3MKM HaA YPOBHE OCHOBHOTO 0OIIEro
oOpa3oBanusi y oOywaromerocs OyayT chOpMHpPOBAHBI  CIEAYIONIHE
JUYHOCTHBIC PE3YIbTATHI B YACTH.

1) maTpHOTHYECKOT0 BOCIIUTAHMS

— INPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(puznyecko HayKH;

— [IEHHOCTHOE OTHOIICHHE K JTOCTHKCHHUSIM POCCUNUCKHUX YUEHBIX--(DU3HKOB,;

2) rpakIaHCKOT0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

— FOTOBHOCTh K aKTUBHOMY YUYaCTHIO B 00CYXJICHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHUKCHUUN
buzukuy;

— OCO3HAHWE BAXKHOCTH MOPAIBHO--3THYECKUX MPUHIIMIIOB B JEATECIHLHOCTH
y4E€HOIO;

3) 3CTEeTHYECKOr0 BOCIIMTAHMA:

— BOCIIPHUATHE ICTETHUYCCKUX KadecTB (HYM3MUECKOW HAyKHW. €€ TapMOHHYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMS

— OCO3HaHUE IICHHOCTH (U3MUECKOW HAyKW KaK MOIIHOTO HHCTPYMEHTA
NO3HAHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHUW, BAXKHEWILIEH COCTABIAIOLICH
KYJIbTYDBI;

— pa3BUTHE HAYYHOW JIOO03HATEIHHOCTH, WHTEpPEca K HCCIIEN0BATEIHCKON
JeSITEIbHOCTH;

5) ¢dopmupoBaHus  KyJbTYpPbl  3/I0POBbSI M  3MOIMOHAJIBLHOIO
0J1aronosy4ms:

— OCO3HaHHUE IICHHOCTH Oe3omacHoro oOpa3a JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXKHOCTH TMpaBui O€30MacHOTO TMOBEIEHUS Ha
TpPaHCIIOPTE, Ha JOporax, C AJIEKTPUYECKHM M TEIUIOBBIM OO0OpYJOBAaHHUEM B
JOMAITHUX YCJIOBUSAX;

— cQOpMUPOBAHHOCTh HaBBIKA pPEQIIEKCUHU, TPU3HAHUE CBOETO TIpaBa Ha
OIMOKY W TAKOTO K€ MpaBa y IPYyroro 4eaoBeKa;

6) TPy/10BOr0 BOCTIMTAHMA:



— aKTHBHOE Y4YacTHE€ B pEUICHUW MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeIbHOM  OpraHu3allid, TropoAa, Kpas) TEXHOJOTMYECKOH u
COLIMAJIbHOM HANMpaBIECHHOCTH, TPEOYIOIIUX B TOM 4YHUCIE MU (DU3MUECKUX
3HAHUM;

— UHTEPEC K MPAKTUYECKOMY U3Y4EeHUIO MpodecCcuid, CBA3aHHBIX C (PUBUKOM;

7) IKOJIOTHYECKOT0 BOCITUTAHMA

— OpUEHTalUsi Ha TNpUMEHEHHE (PU3NYECKUX 3HAHWM Mg pelieHus 3a7ad B
0o0JacTH OKpy)Karollel cpeapl, MUIAHUPOBAHMUS TMOCTYNKOB M OLIEHKH UX
BO3MOXHBIX MOCIEACTBUH JJIsI OKPYKAIOLIEH CPEIbI;

— OCO3HaHME TI00ATBHOIO XapakTepa SKOJOTHUECKHUX MpOoOIeM U MyTel ux
pelIeHNUS;

8) amanTanmMu K H3MEHSIIOIIUMCSI YCJOBHSM CONHUAJIBLHOW M NMPUPOTHON
Cpeabl:

— NOTpeOHOCTh BO B3aMMOJECHCTBMM MpPHU BBINOJIHEHUH HCCIEJOBAaHUI U
NPOEKTOB (PU3MYECKON HANPABICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSIM
Ipyrux;

— TIOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 MNPaKTUYECKYIO
JesITENIbHOCTD;

— NMOTpeOHOCTHh B JOPMUPOBAHUH HOBBIX 3HAHUI, B TOM 4HCIiie (OPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bI O (PU3NUECKUX 00BEKTaX U SBICHUSX;

— O0CO3HaHue Je(UIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEN B 00JacTU
puzukuy;

— IUIAaHUPOBAHUE CBOEr0 pa3BUTHS B MNPUOOPETEHHH HOBBIX (U3HUECKHUX
3HAHMM;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISIBIISATH B3aUMOCBSI3U MPUPOJIbI, OOIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUII,

— OLEHKa CBOHUX JEHUCTBUU C Y4YETOM BIMUSHHUS Ha OKPYXKAIOUIYK Cpexdy,
BO3MOXHBIX TTI00aJIbHBIX IOCIEACTBUM.

METAIIPEJIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHsS Tporpammbl 1o (M3MKE Ha YPOBHE OCHOBHOT'O
obmero  oOpa3zoBanusi y  oOywaromerocs  OyayT — cOPMHUPOBAHBI
MeTanpeaIMeTHbIE pe3yabTaThl, BKJIIOYAOIINE II03HABATEIbHBIC
YHHUBEpCalbHbIC y4eOHbIC JEHCTBHUS, KOMMYHHKATHBHBIC YHHBEpPCAIbHBIC
ydeOHbIC ICHCTBUS, PETYIATHBHBIC YHUBEPCAIbHBIC yUeOHbIC ICHCTBUS.

Ilo3HaBaTe/IbHbIEC YHUBEPCAJbHbIE y4eOHbIE 1eHCTBUSA



Bba3oBbie JJornueckue aeicTBuA.
BBISBJIATH U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH O0BHEKTOB (SIBJICHHIA);
YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCU(UKALMU, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS;
BBISIBJIITH 3aKOHOMEPHOCTH U TMPOTHBOPEUYHUS B paccMaTpUBaeMbixX (hakTax,
JTaHHBIX U HAOIMIOACHUSX, OTHOCAIIUXCS K (PU3UUYECKUM SIBJICHUSM;
BBISBJSITh TPUYUHHO--CIICJICTBEHHBIC CBS3M TIPpU  HM3YyYEHUU (DU3UIECCKUX
SBJICHUWA W TMPOIIECCOB, JI€NaTh BBIBOJBI C MCIOJIB30BAHUEM JACAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHUHM, BBIABUTATh TUIOTE3Bl O B3aUMOCBSI3AX
(U3HYECKUX BEIUYMH;
CaMOCTOSITENIBHO BBIOMPATh CIOCOO pelleHus y4eOHOW Qu3ndeckoil 3amgadu
(cpaBHEHHME HECKOJBKHMX BAPUAHTOB PELICHUs, BbIOOp Haubosiee MOAXOISALIETO
C YU4ETOM CaMOCTOSITEIIPHO BBIJICIICHHBIX KPUTEPUER).

basoBble ucciieqoBarenbcKkue 1eMCTBUA
MCIOJIb30BaTh BOIPOCHI KAK MUCCIIEIOBATEIbCKIII HHCTPYMEHT MO3HAHUS;
IOPOBOAUTH IO CaMOCTOSITEIBHO COCTABIICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
(du3MUeCcKuil HIKCIIEPUMEHT, HEOOJBIIIOE UCCIe0BaHNE (PU3UUECKOTO SABJICHMUS,
OILICHUBATh HAa MPUMEHUMOCTH M JIOCTOBEPHOCTh MH(POPMAIIUIO, MTOTYUYECHHYIO B
XOZI€ MCCIIEJOBaHMS WIIM SKCIIEPUMEHTA,;
CaMOCTOSITENbHO (OPMYIUPOBaTH OOOOIIEHHS W BBIBOABI 10 peE3yJibTaTam
NpOBEAEHHOT0 HAOIIOICHNUS, OTIbITA, UCCIIEOBAHNUS;
MPOrHO3UPOBATH BO3MOXKHOE JalibHEWIEe pa3BUTHE (PU3UUECKUX MPOLIECCOB, a
TaKXKE€ BBIJIBUTATh MPEIIOJIOKEHUSI 00 WX PAa3BUTUU B HOBBIX YCJIOBUSX U
KOHTEKCTaXx.

PabGora ¢ undopmanueii:
OPUMEHSATHh Pa3IUYHble METOJbl, MHCTPYMEHTHI W 3alpoChl MpPU IOUCKE H
orbope wuHGMOpPMAIMM WIM JAHHBIX C YY4E€TOM MPEAJIOKEHHONW y4eOHOM
dusnueckoil 3a1a4u;
aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh M HMHTEPIPETHPOBATH HWHGOOPMAINIO
pa3IMYHbIX BUIOB U (DOPM MpECTABICHHUS;
CaMOCTOSITENIPHO ~ BBIOMpATh  ONTUMaJIbHYI0  (OpMy  TIpEICTaBICHUS
uHhOpMaIMM W WLIIOCTPUPOBATH PEIIaeMble 3aJa4d HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOU rpad UKo ¥ X KOMOMHAIIMSIMH.

KomMMmyHuKaTHBHBIC YHHBEpCAIbHbIC Yy4eOHbIC IeHCTBHSA:

B X0JIe 00CyXJIeHUs Y4eOHOTO MaTepualia, pe3yJIbTaToB Ja0OpaTOPHBIX PaboT U
NPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX AaeMON TEMbI U BHICKA3bIBATh



WJICH, HaIleJICHHBIC HA pPEIICHHE 3a7auyd M MOAJACpKaHue OJIaroKenaTeIbHOCTH
OOIIEHUS,;

COIIOCTABJIATh CBOM CYXKICHHS C CYXICHUSAMH JAPYTUX YYaCTHHKOB JUAjOra,
O0OHAPYKUBATh Pa3IM4He U CXOJCTBO IMO3HITHIA,

BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MTMCHBMCHHBIX TCKCTaX;

NyOJIMYHO TPEJCTaBIATH PE3YIbTaThl BBIMOJHEHHOTO (H3UYCCKOTO OIbITa
(9KCTIEpUMEHTA, UCCIICTIOBAHNUS, TPOCKTA);

MOHMMATh W WCIOJB30BAaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBHIYaTbHOU
pabOoTHI P PELICHUU KOHKPETHOW (PU3NUISCKON TIPOOIIEMBI;

INPUHAMATP [IEJTU COBMECTHOW JCATEIBHOCTH, OPTraHM30BBIBAThH ACHCTBUS 10 €6
JTOCTHKECHHUIO. PACTIPEACNIATh POJHM, OOCYXKIaTh TPOIECCHl M PE3YJIbTATHI
COBMECTHOM paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JTFOJICH;

BBHITIOJHATh CBOIO YacTh pabOTHI, JOCTHTas KadeCTBEHHOTO pe3yibTaTa IIo
CBOEMY HAIlPaBJICHUIO W KOOPAWUHUPYS CBOM JEHCTBHUS C JIPYTUMH YJICHAMHU
KOMAaH/IbI;

OIICHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OONMH MPOAYKT TO KPHUTEPHSIM,
CaMOCTOSITEBHO CHOPMYITUPOBAHHBIM yU4aCTHUKAMH B3aUMOICHCTBHSL.

PerynsiTuBHbIC YHHBepCaJbHbIe YUeOHbIE 1eiiCTBUS

Camoopranuszanus:
BBIABIISITH MPOOJEMBl B KU3HEHHBIX U Y4EOHBIX CUTYyalUsX, TPeOyIOIIMX s
pelieHns PU3NYeCKuX 3HaHUM;
OPUEHTUPOBATHCS B Pa3jIMYHbIX  NOAXOAaX  HPUHATUS  pPELIEHUi
(MHOMBUAYaANbHOE, TMPUHATHE pELIEHUs B TpyIIe, TMPUHIATHE pPELIEHUH
TPYIION);
CaMOCTOSITEIbHO COCTABJIATH QJITOPUTM pEIIeHUS (U3NYECKOM 3aJaydl WM
IUIAHA UCCJIEIOBAHUS C Y4YETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATH MPEAJIaraeMble BAPUAHTHI PEILICHHUIA;
Jes1aTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEUICHHE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH MHTE/ICKT:
JaBaTh a/ICKBaTHYIO OLIEHKY CUTYallMH U MpeJiaraTh IiaH e€ n3MEHEeHMS;
OOBSCHATh  MNPUYMHBI  JOCTHXKEHUS (HeOCTIIKEHUS ) pE3yNbTATOB
JesITeTIbHOCTH, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;
BHOCUTH KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCIC B XOJ BBITIOJHCHUS
GH3UUIEeCKOro MCCIe0BaHNs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBILIUXCS CUTYallUii, YCTAHOBJIEHHBIX OMMOOK, BO3HUKILIUX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTATA LUEIH U YCIOBHUAM;



CTaBUTh CeOsl HA MECTO APYroro 4eyioBeKa B XOJE CIopa WIM JUCKYCCUM Ha
HAY4YHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYTOro;

NpU3HaBaTh CBOE MPaBO HAa OUIMOKY MpHU pelleHWH (HU3MYECKUX 3a1ad Wid B
YTBEP>KJCHUSIX Ha HAyYHBIE TEMbI U TAKOE K€ MPaBO JIPYroro.

NPEAMETHBIE PE3YJIBTATHBI

K xonmy obydenus B 7 KJjacce HpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPAKaTh CPOPMHUPOBAHHOCTh y 00YyUAIOIIUXCA YMEHUH:
UCIIONB30BaTh IMOHATHS. (PU3NUYECKHE U XMUMMUYECKUE SIBJICHHUSA, HAOIIOJCHMUE,
OKCHEPUMEHT, MOJIeNb, TUIMOTE3d, EIUHUIBI (PU3UUECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHbIe COCTOSHUS BeniecTBa (TBEpIOE, JKUAKOE, Ta3000paszHoe),
MEXaHHYECKOEe JIBIKCHUE (PaBHOMEPHOE, HEpaBHOMEPHOE, NPSMOJIUHEWHOE),
TpaeKTOpusl, paBHOICHCTBYOMas cuia, Aedopmanus (ynpyras, miacTuieckas),
HEBECOMOCTb, COOOIIAIONIUECS COCYIBI;
pa3nuuath sBieHus (auddys3us, TEIUIOBOEe JBW)KEHUE YACTHI[ BEIIECTBA,
paBHOMEpPHOE JBHKEHHE, HEPAaBHOMEPHOE JBHKEHUE, WHEpLUS,
B3aMMOJICHCTBUE TEJ, PAaBHOBECUE TBEPABIX TEI C 3aKPEIVIEHHOW OCBIO
BpalleHUs, INepeaada NaBlIeHUsS TBEPABIMU TEJIAMM, JKUIAKOCTAMHM M Ta3aMH,
aTMoc(epHOe aBJiCHUE, TNIaBaHUE TEJ, MPEBPAIICHUS MEXaHUUECKON 3HEPIUN)
[0 ONHCAaHMID MX XApAaKTEPHBIX CBOWCTB M HAa OCHOBE  OIIBITOB,
JAEMOHCTPUPYIOUIUX JaHHOE (PU3NUYECKOE SBJICHUE;
pacro3HaBaTh NPOSBICHHE HU3YUYCHHBIX (PU3MUECKUX SIBICHUH B OKPYXKAIOILEM
MHUpE, B TOM 4YHclie (U3NYECKUE SABICHUS B MPHUPOJAE. MPUMEPHI JBMXKEHUS C
pPa3IMYHBIMM CKOPOCTSIMM B JKMBOW W HEXKHMBOW IPUPOJE, ACHUCTBUE CHIIBI
TPEHUS B NPUPOJE U TEXHHUKE, BIMSHHE aTMOCHEPHOTO NaBJICHUS Ha KUBOM
OpraHu3M, IUIaBaHWE PbIO, pbIYard B TeJ€ YEJIOBEKa, MPU 3TOM IEPEBOJIUTH
NPaKTUYECKYI0 3aJadyy B YyueOHYI0, BBIACIATh CYIIECTBEHHBIE CBONCTBa
(mpu3HaKyM) PU3NYECKUX SBICHUII;

ONKCHIBATh HU3YYCHHbIE CBOICTBA Tel W (DU3MUECKHE SABIICHHS, HCIOJIb3YS
¢usnueckue BenmuuuHb (Macca, 0OBEM, IUIOTHOCTH BENIECTBA, BPEMs, ITyTh,
CKOPOCTB, CpeAHssl CKOPOCTh, CHJA YIPYIOCTH, CWJIA TSKECTH, BEC Teja, Chja
TpeHusi, JaBiicHue (TBEPIOTO TeNa, XHUIKOCTH, Ta3a), BBHITAIKUBAIOIIAS CHIIA,
MeXaHuyeckas paboTa, MOUIHOCTb, IUIEYO CUJIbI, MOMEHT CHJIbI, KO3(QPUIUEHT
HOJIE3HOTO JICHCTBUSI MEXaHM3MOB, KHUHETHUUCSCKAs M MOTCHIMAJIbHAS SHEPTus),
OpyU ONUCAHWU TPABWIBHO TPAKTOBATh (U3MYECKH CMBICT HCIOJNb3yEMbIX
BEIMYUH, WX OOO3HAYEHUS M €AUHUIBl (U3NYECKUX BEIUYUH, HAXOIUTh
(opMyIibl, CBSI3BIBAIOIIME JAHHYIO (HU3UYECKYI0 BEJIMYMHY C APYTHUMH



BEJIMYMHAMM, CTPOUTh TpauKU H3YYEHHBIX 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SBJICHUS U MPOLIECCHI, UCHOIB3YS
MpaBuiIa CIOXKEHUs cui (BIOJTb ONHOW MpsiMoii), 3akoH ['yka, 3akoH [lackans,
3aKOH ApxuMmena, TpaBWIO paBHOBecHs pbruara (0J0Ka), «30JI0TOE MPABHUION
MEXaHUKH, 3aKOH COXPAHEHMs MEXaHWYECKOM DJHEpPru, NpU HITOM JaBaTh
CIIOBECHYI0 (OPMYJIHUPOBKY 3aKOHAa U 3alHCBIBaTh €r0 MaTeMaTHYeCcKOe
BBIPAXKCHMUE;

OOBICHATH (PU3UYECKHE SIBICHUS, MPOIECCHl U CBOICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallul NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa. BBIABIATH
IPUYMHHO--CJIEICTBEHHBIE CBS3H, CTPOUTh OO0BACHEHHME M3 1-2 jormueckux
maroB ¢ omnopod Ha 1-2 wu3yueHHBIX CBOWCTBA (U3WYECKUX SIBICHUH,
(pu3nUecKux 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTth pacuy€THbIC 3a1a4u B 1-2 neHCTBUS, UCTONB3yS 3aKOHBI U (HOPMYIIHI,
CBSI3BIBAIOIINE (PU3MYECKUE BEJIIMYMHBI. HA OCHOBE AaHAM3a YCJIOBHS 3aJadyM
3allUChIBATh KPATKOE YCJIOBUE, TOJACTABIATh (U3UYECKUE BEIUYMHBI B
(GopMyllbl M NPOBOAWUTH  pacy€Tbl, HAXOAUTh CIPABOYHBIC JIAHHBIE,
HEOOXOIMMBIE JJISl PEIICHUS 3a/1ad, OLEHUBATh PEATUCTHUYHOCTH IMOIYYEHHOM
(bu3HUeCcKO BETUYHNHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh NPU MOMOIIU (PUIUUIECKUX
METOJIOB, B OIMCAHUU UCCIIEAOBAHUA BBIACIATH MPOBEPSIEMOE MPEAIIOIOKEHNE
(rumoTesy), pa3nuyuaTh ¥ UHTEPIPETHPOBATH MOTYUYCHHBIH PE3yIbTaT, HAXOJAUTh
OLIMOKH B XOJI€ OIBITA, AETATh BHIBOJIBI 110 €T0 pe3ysibTaTaM;

MPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3UUECKHX SIBICHUM WK (PU3MYECKUX
CBOWCTB Tes: (OpMYIHpOBaTH MPOBEPSIEMbIE TMPEANON0KEHNU, COOUpaTh
YCTAaHOBKY M3 NPEIJIOKEHHOTO O00OpYyJOBaHMS, 3alUChIBATh XOJ OIbITa H
(opMyIMpOBaTH BHIBOABI;

BBINOJIHATh NPSAMbIE MU3MEPEHUSI PAcCTOSHUS, BPEMEHM, Macchl Tena, 00béMa,
CHJIBl U TEMIIEPATYpPbl C UCIOJIb30BaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB,
3alMChIBAaTh TOKa3aHUs NOpuOOpoB C y4€TOM 3aJaHHOW  aOCONIOTHOU
MOTPEIIHOCTH U3MEPEHU;

NPOBOJANTH HCCJIEJAOBAHME 3aBUCUMOCTH OAHOW (DU3UUECKOW BETUYHHBI OT
ApPYrOM C WCHOJIb30BAHUEM MPSAMBIX HM3MEPEHHH (3aBUCUMOCTH  IYTH
PAaBHOMEPHO [BHXKYILErOCs TElNa OT BPEMEHM JBW)KCHMS TENA, CHIIbI TPEHHUS
CKOJIb)KEHHSI OT Beca Tela, KadecTBa OOpabOTKM MOBEPXHOCTEH Tel H
HE3aBUCUMOCTU CWJIBI TPEHUS OT IUIOIIAJN CONPUKOCHOBEHUS TEN, CHIIBI
YyIPYTOCTH OT YJ/UIMHEHHSI TPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BbEMa
MOTPYKEHHOM YacCTH Tela W OT IUIOTHOCTU JKMIKOCTH, €€ HE3aBUCHUMOCTH OT



IUIOTHOCTU Teja, OT TJAyOMHBI, Ha KOTOPYI TOIPYXEHO TENO, YCIOBHI
IUTaBaHUS TeEJ, YCIIOBUH paBHOBECHS pblyara M OJIOKOB), ydYacCTBOBAaTh B
IUIAHUPOBAHUU YYEOHOTrO MCCIEOBaHUS, COOMPATh YCTAHOBKY W BBIMOJHATH
U3MEpEeHUs, CJeays MPeaJoKEHHOMY IUIaHy, (UKCHPOBATH pE3yIbTATHI
MOJYYEHHON 3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BHJIE TPEIJIOKEHHBIX
TabynIl ¥ TpaduKOB, IeTaTh BBIBOJBI IO PE3yJIbTaTaM HUCCIICIOBAHNUS;
POBOJAUTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEJIMYUH (TUIOTHOCTH BEIIECTBa
KUIAKOCTU W TBEPJAOTO TENa, CUJa TPEHHsI CKOJBXKEHUS, JABICHHE BO3/yXa,
BBITAJIKMBAIONIAs CHJIA, ACHCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTH TEIO,
KOG (OUIIMEHT TOJE3HOTO  JEUCTBUS MPOCTBIX  MEXAaHU3MOB),  CIEAys
NPE/IOKEHHOW MHCTPYKIMHU: TPU  BBIMOJHEHUH HU3MEPEHUH coOuparh
AKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIYUCIISATH 3HAUCHUE UICKOMOW BEJIMYMHBI;
coOirofaTh MpaBuja TEXHUKH Oe30macHOCTH Tpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETpP, COOOMIAIONIUECs COCYAbl, OapoMeTp, phIyar,
MOABUKHBIN ¥ HEMOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH,

XapaKTepU30BaTh MPUHILHUIBI JACUCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOUCTB C OMOPOM Ha WX onmucaHus (B TOM YHCIIE: MOJIIUITHUKH, YCTPOHUCTBO
BOJOINPOBOJAA, THUAPABINYECKUNA MPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOU
HAcoC, apeoMeTp), UCMOJB3YysS 3HAHUS O CBOMCTBAX (DU3MYECKUX SIBJICHUU U
HE00X0uMbIe (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAMTH NMpUMEphl (HAXOAWTH WHGPOPMAIUIO O MPUMEpax) MPaKTHYSCKOTO
MCTIONB30BaHUS (DU3UUYECKUX 3HAHHUM B MOBCEIHEBHOM XKU3HU I 0O€cTieueHus
0€30MacHOCTU MpH O0palleHu ¢ TpUOOpaMHU M TEXHUUYECKUMHU YCTPOUCTBAMH,
COXpaHEHHS 3JI0POBbS M COOJIIOJCHUS HOPM DJKOJIOTMYECKOTO TOBEACHUS B
OKpY>Karolleu cpeae;

OCYIIECTBIIATh OTOOP UCTOYHUKOB MH(OpMaiuu B IHTepHETE B COOTBETCTBUU C
3aJIaHHBIM TIOUCKOBBIM 3alpOCOM, Ha OCHOBE HUMEIOIIMXCS 3HAHUN U MYTEM
CPaBHEHHMSI PA3IMYHBIX UCTOYHUKOB BBIIEIATH HH(OPMAIINIO, KOTOpAas SABJISAETCA
IPOTUBOPEUNBON UIIU MOXKET OBITh HEIOCTOBEPHOIA;

UCTIOJIb30BaTh TPH BBHITIOJHEHUW YYEOHBIX 3aJaHUN HAaYIHO--TIOMYJISIPHYIO
JUTEPATypy (PU3HUECKOTO COJIepkKaHUs, CIPABOYHBIC MaTepuasbl, PECYpPChI
cetu  MuTepHer, BhajgeTh  NpuéMaMH  KOHCIEKTUPOBAHUS  TEKCTA,
npeodpa3oBaHust HHPOPMAILMU U3 OJHOW 3HAKOBOM CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE WM YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(POPMAIIUU PUINIECKOTO COACPKAHUS, B TOM UHUCIE
nyOJUYHO JieJIaTh KpaTKue COOOIEHUs O pe3ysibTaTax MPOEKTOB WM YYCOHBIX



UCCIICIOBAHUM, TIPU ATOM TPAMOTHO HCIIOJb30BaTh M3YYEHHBIM MOHSITUHHBINA
amnmapart Kypca (pU3MKH, COTPOBOXK/ATh BRICTYIIJICHHE MPE3eHTAIIUEH;

IpU  BBIMOJHEHUHU YYEOHBIX TMPOEKTOB U HCCIEJAOBAHUN  pacrpeiesisiTh
00s13aHHOCTH B T'PYIINE B COOTBETCTBUHU C IMOCTABJICHHBIMHU 3aJadaMU, CIEIUTh
3a BBINIOJIHEHUEM IIJIaHA JCHCTBHM, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIA[
B JICATEIBHOCTh TPYIMIIbl, BHICTpAaWBaTh KOMMYHHMKATHMBHOE B3aUMOJECHCTBUE,
YUYUTBHIBAasE MHCHHUE OKPYKAIOIIHX.

K konmy oOyuenus B 8 kJjacce IpeJMETHBIC Pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Yy 00YJAIOIIMXCS YMEHUI:
UCIIOJIB30BaTh IOHATHUS. Macca M pa3sMepbl MOJEKYJ, TEIJIOBOE JABUKCHHUE
aTOMOB M MOJIEKYJ, arperaTHbIE COCTOSIHHSI BEIIECTBA, KPHUCTAUIMYECKUE H
aMmop(HBIC Tea, HACHIIICHHBIM M HEHACHIIICHHBIM Tap, BJIAXKHOCTb BO3yXa,
TeMIEpaTypa, BHYTPEHHSAS DJHEPrus, TEIIOBOW JBUTATEIb, JJIEMEHTAPHBIN
AJIEKTPUUYECKUM 3apsA]i, DBJICKTPUUYECKOE II0JI€, IMPOBOJHUKH W JIHAJICKTPUKH,
MMOCTOSIHHBIN JJIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;
pa3nuyaTth sBIEHHUS (TEIUIOBOC pacIIMpPeHHEe W C)KaThue, TeIulonepeaaya,
TEIUIOBOE€ PABHOBECHE, CMAYMBAHUE, KANWUISIPHBIE SBJICHUS, HWCIApPEHUE,
KOHJEHCAIlMs, IUIaBICHHE, KpHcTajiu3anus (OTBEpAEBaHUE), KHUIICHHE,
TeruIonepeaada (TEIIONPOBOAHOCTb, KOHBEKIUS, H3JIYYCHHUE), SJICKTPH3AIHS
T€Jl, B3aUMOJICMCTBUE 3apsgOB, JCHUCTBUS JJIEKTPUUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aHWMOJICICTBMEC MArHUTOB, JACHMCTBUE MAarHUTHOrO TMOJA Ha
HOPOBOJHUK C TOKOM, OJCKTPOMArHMTHAs MHIYKIHS) [0 ONHCAHHIO HX
XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
duznyeckoe sBICHUE;
pacro3HaBaTh MPOSIBJICHUE M3YUYCHHBIX (PU3NYECKHUX SIBJICHUN B OKPYXKAIOIIEM
MUpPE, B TOM uuclie GU3UYECKHE SBICHHUS B TMPHUPOJIE. IOBEPXHOCTHOE
HAaTSODKCHUE W KalWUISPHBIC SABJIEHUS B MPUPOJAE, KPUCTAIBI B MPHUPOJE,
u3nydenue CoJiHIla, 3amMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00Opa3oBaHME
pOCBI, TyMmaHa, WHeEs, CHera, OSJeKTpUYecKHe SABJIEHUS B arMmocdepe,
AIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJIu, Apeid MOoJ0COB,
pOJIb MarHUTHOT'O TMOJIA JJi1 KM3HU Ha 3emiie, TMOJAPHOE CHUSHUE, TPU ATOM
NEPEBOAUTh MPAKTUUECKYIO 3aJadyy B Y4ueOHYIO, BBIJCIATH CYIECTBCHHBIC
CBOMCTBA (MPU3HAKH) (PU3NIECKUX SIBICHHUII;

ONMKCHIBATh HM3YYEHHBIC CBOWCTBA TeJ U (PU3NUYECKHUE SBJICHUS, HUCIOIb3Ys
Gu3rueckrue BeaMUMHBI (TeMIepaTypa, BHYTPEHHSS OSHEPIrHs, KOJIHYECTBO
TEIJIOTHI, yJeJbHAas TEIUIOEMKOCTh BEUIECTBA, yHAEJbHAs TEIUIOTA IUIABJICHUS,
yaenbHas TEIUIoTa mapooOpa3oBaHMs, yJelbHAas TEIUIOTa CTOPaHUs TOIUIHBA,
KO PUITMEHT TMOJE3HOTO JEUCTBUS TEIJIOBOM MAIUMHBI, OTHOCUTEIbHAsS



BIQXKHOCTh BO3/yXa, DSJIEKTPUUYECKUU 3apsj, cuja TOKa, OJJIEKTPUUYECKOE
HaNpsOKCHHE, CONPOTHBICHHWE MPOBOJHUKA, YAEIHHOE  COMPOTUBICHHE
BCIIECTBA, pPabOTa M MOIIMHOCTh O3JCKTPUYECKOTO TOKA), MPH OIHCAHUH
OPaBUJIBHO TPAKTOBaTh (DU3MUECKUNW CMBICH HCIOJNBb3YyEeMbIX  BEIHYUH,
o0O3HaYeHUs] M EeAUHUIBI (U3MUECKHX BEIUYHMH, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIOIINME JIaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTMMU BEIUYHMHAMH,
CTPOUTH TpadMKKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIIUYUH;
XapaKTeprU30BaTh CBOMCTBA Tell, (PM3NYECKUE SIBICHUS U MPOLECCHI, UCTIONb3YS
OCHOBHBIE  TOJIOKEHUS  MOJIEKYJISPHO--KUHETHYECKOH  TEOPUU  CTPOEHUS
BEIIECTBA, MPHUHIIUII CYMEPIO3ULIMU TMOJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHMs 3apsanaa, 3akoH Oma s ydacTka nenu, 3akoH Jxoymns—JleHia,
3aKOH COXpaHEHHsI SHEPruH, MPH STOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3alMChIBaTh €T0 MaTEMATUYECKOE BBIPAKECHHUE;

OO0BSICHATH (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyAaIHi MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBJIATD
IPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE M3 1-2 JOrMuecKux
maroB ¢ omnopod Ha 1-2 wu3ydyeHHBIX CBOWCTBA (U3WYECKUX SIBICHUH,
(pu3nUEeCKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEHH;

pemaTh pacu€THble 3a7a4ll B 2—3 JAEWCTBUS, UCHOJb3Ysl 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOIIME (PM3MUECKHE BEIMYMHBI. HA OCHOBE aHAJM3a YCIOBUS 3aJadu
3alMCBhIBATh KPATKOE YCJIOBHE, BBIABISATH HEAOCTATOK MAHHBIX ISl PEIICHUS
3a]a4y, BBHIOMpATh 3aKOHBI U (GOPMYJbI, HEOOXOIWMBIE IJsi €€ pelieHus,
NPOBOAUTh PACYETHl W CpPaBHMBATh IIOJYYEHHOE 3HAaYeHHE (PUINUECKON
BEJIMYUHBI C U3BECTHBIMU JIAHHBIMH;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH (U3NIECKIX
METOJIOB, HCIOJb3ysl ONHMCAaHUE HCCIEJOBAHUSA, BBLICIATh MPOBEPIEMOE
OpENoNOXKEeHHe,  OIEHUBaTh  NPABUIBHOCTh  TOPSAKA  TPOBEIACHHSA
UCCIIeIOBAaHUs, J1eJaTh BbIBOJIBL;

MPOBOJIUTH OMBITHI MO HAOMIOACHUI0 (DU3MUECKUX SBICHUN WU (PU3UUIECKUX
CBOWCTB Tel (KamWUISPHbIC SBICHUS, 3aBUCUMOCTh JABICHHS BO3yXa OT €ro
00bEMa, TemmepaTypbl, CKOPOCTH MpOLEcca OCTHIBAHUS W HAarpeBaHUs IMpU
M3TY4CHUH OT I[BETa M3JIyYaromieil (MOTIOMA0IIeH) TOBEPXHOCTH, CKOPOCTh
UCTIapeHus] BOJBI OT TeMIepaTyphbl KUAKOCTH W IJIOUIaAd €€ MOBEPXHOCTH,
DNIEKTPU3AIMsl  Tel W B3aWMOJACWCTBHME  DJIEKTPUYECKUX  3apsoB,
B3aUMOJICUCTBUE TOCTOSHHBIX MAarHUTOB, BHU3YyalM3allusd MArHUTHBIX TOJEH
TIOCTOSIHHBIX MAarHWTOB, JCWCTBUS MarHUTHOTO TOJS HAa TPOBOJHUK C TOKOM,
CBOICTBA 3JEKTPOMArHUTA, CBOWCTBA 3JICKTPOJBUTATEINSl IMOCTOSHHOTO TOKA):
GopMyTHpOBaTH MPOBEPSIEMbIE TMPEANOJNIOKECHNUS, COOMpaTh YCTAaHOBKY W3



NpPEUI0KEHHOTO 000pYZOBaHUS, ONUCHIBATh XOJ OIbITa U (OPMYJIUPOBATH
BBIBOJIbI;

BBINIOJHATh NpPSIMbIE W3MEPEHHS TEMIIEpaTypbl, OTHOCUTEIbHOM BIIAKHOCTH
BO3/1yXa, CHJIbI TOKA, HANPSKEHHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPHUOOPOB U
TaTYUKOB (PU3MUECKUX BETUYMH, CPABHUBATH PE3YNIbTAThl U3MEPEHUN C YUETOM
3aJJaHHON a0CONIOTHOM MOTPENIHOCTH;

IPOBOJIUTh HCCIEIOBAHUE 3aBUCHUMOCTH OJHOW (U3NYECKONH BEIUYHHBI OT
APYTOM C HUCIOJB30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH CONPOTHUBIICHHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIAJM IONEPEYHOTO CEYEHHsS U YJEJIBHOTO
CONPOTHUBIICHHS BELIECTBA IPOBOJHUKA, CHJIBl TOKa, HIYIIEr0 4epe3
POBOJHHUK, oT HanpsKEHUsI Ha IPOBOJIHUKE, UCCIIEIOBaHUE
MOCJIEJIOBATEIFHOTO M TNApaUICNbHOTO  COCIUHCHUH  MPOBOTHHUKOB):
IUIAHUPOBATh MCCIIE0BAaHUE, COOMpaTh YCTAHOBKY M BBINOJHSATh U3MEPEHUS,
cienys MpeUIOKEHHOMY IUIaHy, (PUKCUpOBAaTh pe3ysbTaTbl IMOTYYEHHOU
3aBUCUMOCTU B BUJE TaOIuI M rpaduKoB, AenaTh BBIBOJBI [0 pe3yJbTaTam
UCCIIeI0BAHUS;

MPOBOIUTH  KOCBCHHBIC W3MEpPEHHs  (PU3MYECKUX BEIMYUH  (yIenbHas
TEIJIOEMKOCTh BEIIECTBA, CONPOTHUBIEHUE IPOBOJHUKA, paboTa W MOILIHOCTH
ANEKTPUYECKOTO TOKa): IUTAHUPOBATh U3MEpEHUS, coOuparb
OKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, CIIEAysl MNPEJUIOKEHHOM WHCTPYKLUHU, U
BBIYUCIISITh 3HAYEHUE BETUUHHBI;

coOirofaTh MpaBWia TEXHUKU O€30MacHOCTH mpu paboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHLUIIBI JCUCTBHUS M3YYECHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB C OMOpOM Ha WX omucaHus (B TOM YHUCIE. CHCTEMa OTOIUICHUS
JOMOB, THUIPOMETp, MapoBas TypOWHA, aMIEpPMETp, BOJbTMETpP, CUETUUK
ANIEKTPUUECKON HIHEPruM, 3JIEKTPOOCBETUTENbHbIE NPUOOPHI, HarpeBaTeNbHbIE
ANEKTPONPUOOPHI (mpuMepsI), AIIEKTPUYECKUE NpeIOXPaHUTEINH,
ANICKTPOMATHHT, DJIEKTPOJBUraTEIb MOCTOSIHHOIO TOKA), MCIHOJb3Ys 3HAHHS O
cBoiicTBaXx  (U3MYECKUMX  SABJICHMA U HEoOXoauMble  (U3NYECKUE
3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOWUCTBA U M3MEPHUTENbHbIE MPUOOPHI
[0 CXEMaM M CXEMAaTHYHbIM PUCYHKaM (KHUAKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETpP, JIBUraTelib BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI,
peocTaT), COCTaBJIATh CXEMbl IEKTPUYECKHX LENed C MOCIeOBATEIbHBIM U
napajuiesibHbIM COEAMHEHHEM D3JIEMEHTOB, pa3jiuyas yCIOBHbIE 00O03HAYEHUs
AJIEMEHTOB AIIEKTPUYECKUX Leneu;



IPUBOJUTH MpPUMEPHl (HAXOIUTh MH(POPMAIMIO O MPHUMEPax) MPaKTHYSCKOTO
UCTIOIb30BaHMsl (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM JKU3HU AJS 00ECTICUCHHUS
0€30MacHOCTH MpH OOpalleHU ¢ TpUOOpaMHu M TEXHUUYECKUMHU YCTPOUCTBAMH,
COXpaHEHHs 370pPOBbS M COONIOJCHHS HOPM SKOJIOTMYECKOTO TOBEACHHUS B
OKpy:Karouieit cpee;

OCYIIECTBJIATh MOUCK MH(OpManuu Gusnueckoro coaepxkanus B lutepuere, Ha
OCHOBE HUMCIOMIMXCA 3HAHUM W TMyTéM CpaBHEHHUA JOMOJHUTEIbHBIX
MUCTOYHUKOB BBIJCIATh MHPOPMALIUIO, KOTOpas SIBISETCS MPOTUBOPEUUBOM MIIN
MOKET OBITh HEJJOCTOBEPHOI;

UCTIOJIb30BAaTh TPU BBHIMOJHEHUU YYEOHBIX 3aJaHU HAy4YHO--MOMYJSPHYIO
JUTEPaTypy (QU3NYECKOTO COJEep>KaHUs, CIpPaBOYHBIE MaTepuajbl, PECYpChl
cetu  VHTepHer, Biagerb ~ OpuéMaMd  KOHCTIEKTHPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus MHPOPMALIMY U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUs, 000011ast
MHPOPMAIIMIO U3 HECKOJbKUX HUCTOYHHKOB (PU3UYECKOTO COJEp)KaHUs, B TOM
qrcie myOIMYHO NPECTaBIATD pe3yIabTaThl POEKTHOU 170071
UCCIIEI0BATENIbCKON  IEATENBHOCTH, MpPU 3TOM TI'PaMOTHO HCIOJIb30BAThH
W3yYeHHBIN MOHATHIHBIN anmapaT Kypca (pU3UKH, COPOBOKAATH BBHICTYIUICHHE
IIPE3EHTALUCH;

NIPY BBIMOJIHEHUU YYEOHBIX MPOEKTOB U MCCIEAOBAaHUHN (DU3HMUECKUX MPOIIECCOB
pacmpenensaTh OO0s3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABICHHBIMHU
3aJjauaMu, CJIECIUTh 3a BBIMOJHEHUEM IUJIaHA JCUCTBUN U KOPPEKTHPOBATH €TO,
aJIeKBaTHO OIIEHUBATh COOCTBEHHBIM BKJIAJ B JAEATEIbHOCTh TPYIIIIHL,
BBICTPaWBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, MPOSBISS TOTOBHOCTD
paspeniaTb KOH(QJIUKTHI.

K koniy obydenus B 9 kJjacce NMpeaMETHBIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JJOJKHBI OTPaKaTh CPOPMHUPOBAHHOCT y 00YyUAIOLIUXCS YMEHUH:
UCTIOB30BaTh MOHATHS. CUCTEMa OTCuéTa, MaTepuaabHas TOYKA, TPACKTOPHS,
OTHOCHTEIIbHOCTh ~ MEXaHMYECKOTO  JBIKEHHs, nedopmanms  (ynpyras,
IUIACTHYECKAs), TPCHHE, IICHTPOCTPEMUTEIBHOEC YCKOPEHHE, HEBECOMOCTH W
Neperpy3ku, LEHTP TSHKECTH, aOCOMIOTHO TBEPJAOE TENO, LEHTP TAKECTU
TBEPIOTO TeNa, pPaBHOBECHE, MEXaHWYECKHEe KoJeOaHus M BOJHBI, 3BYK,
uHOpa3ByK U YJABTPa3BYK,  DIIEKTPOMAarHUTHBIC BOJIHBI,  ILIKaja
DJIEKTPOMArHUTHBIX BOJIH, CBET, ONM30pPYKOCTh M JANbHO30PKOCThH, CHEKTPHI
UCIYCKaHUS W TOTJIOLIEHUs, anbda-, OeTa- U ramma-u3JIydeHus, H30TOIIbI,
sJIepHast YHEPTeTHKA,
pa3nuyaTh sBICHHUS (paBHOMEpHOE U HEPaBHOMEPHOE MPSIMOJIHMHEHHOE
JBIKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHUE, CBOOOTHOE MaJIcHHE



T€N, pPaBHOMEPHOE [BWKEHHE IO OKPYKHOCTH, B3aHUMOJECUCTBUE TE,
pEaKTUBHOE  JBWKEHHUE, KOJIeOaTeNbHOE  JIBIJKEHHE  (3aTyXamolue WU
BBIHYK/ICHHBIC KOJICOaHUsI), pe30HAHC, BOJHOBOE JIBHXKCHUE, OTPaKCHUE 3BYKA,
MPSAMOJIMHENHOE PACTIPOCTPAHEHHE, OTPAXKEHUE U IIPEIOMIICHHE CBETA, MOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOT0 CBETa B CIEKTP U CIOKEHUE
CHEKTPAJIbHBIX IIBETOB, IUCIEPCUS CBETA, E€CTECTBEHHAs PAaJAUMOAKTUBHOCTD,
BO3HUKHOBCHHME JIMHEHYATOrO CIEKTpa H3JIYYCHHUSA) TOOMHUCAHHIO 170:¢
XAPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOLUIUX JIAHHOE
duznyeckoe sBICHUE;

pacro3HaBaTh MPOSBICHHE HU3YUYCHHBIX (DU3MUECKUX SIBICHUN B OKPY KaIOIIEM
mupe (B TOM umcie (U3NYECKHE SBICHUS B MPUPOJE: MPWIMBBI U OTJIMBHI,
nBrokeHue IuiaHeT CONHEYHOM CHCTEMBI, PEAKTUBHOE JBUKEHHUE IKUBBIX
OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPACEHHUE, CECMUYECKUE
BOJIHBI, I[yHaMH, 3XO, IBETa TEJ, ONTUYECKUE SBICHUA B IPHUPOJE,
OHMOJIOrMYEeCcKOe JEHCTBUE BUIUMOTO, YJIbTPA(PHUOIETOBOIO M PEHTTE€HOBCKOIO
U3JIy4eHUH, eCTECTBEHHBIN pPaJuOAaKTUBHBIA (OH, KOCMHUYECKHE Jy4H,
PaIMOAKTUBHOE M3IyYECHHE MPUPOAHBIX MUHEPAJIOB, NEUCTBUE PaINOAKTUBHBIX
M3Iy4CHUI HA OpPraHu3M 4eJOBEeKa), MPHU 3TOM IEPEBOIUTH IPAKTUYECKYIO
3a1a4yy B y4eOHYIO, BBIJICHSATH CYIICCTBEHHBIC CBOMCTBA  (IIPHU3HAKH)
(U3NUECKUX SIBICHUN;

ONKCHIBATh M3YYECHHBIE CBOMCTBA Tel W (U3UYECKHE SIBIICHMS, HCIONb3Ys
¢u3uueckue BeNUYMHBI (CpelHsAs M MIHOBEHHas CKOPOCTh Tejla IpH
HEPAaBHOMEPHOM [BH)KCHUHM, YCKOPEHHME, IEPEMEIICHUE, MYTh, YIJIOBas
CKOpPOCTb, CWJIa TpPEHMUS, CHJAa YIPYrOCTH, CHJIA TKECTH, YCKOPECHHE
CcBOOOAHOIrO MaJeHUs, BEC TENa, UMITYJIbC TeNld, UMITYJIbC CHIIbI, MEXaHUYeCKas
paboTa M MOIIHOCTb, TMOTEHLUMAJbHAs DJHEPrus Tejia, TMOAHATOTO Haj
MOBEPXHOCTBIO  3€MJIM, NOTCHUUAIbHAs DJHEPrus  CXKATOW  IPYKUHBI,
KWHETUYECKash 3HEprus, IOJHAs MEXaHW4YecKas SHEprus, NEpHoJ M 4YacToTa
KosieO0aHuM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETa,
MOKa3aTeab MpPEJOMJICHUS Cpebl), NpU OMHMCAHUU MPABUIBHO TPAaKTOBATh
(u3nyecKkuid CMBICT MCHOJB3YEMbIX BEJIWYUH, OO0O3HAUYEHUS U EAUHUIBI
(¢u3nUecKuX BEJWYUH, HAXOAUTh  (OPMYJbI,  CBS3BIBAIOIIME JIAHHYIO
(U3NYECKYI0 BEIMUYHMHY C JPYTUMU BEIMYMHAMHU, CTPOUTH IPAPUKN U3yUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUYECKUE SBIICHUS U MPOLECCHI, UCIOJIb3YS
3aKOH COXPAaHEHUS DHEPrUH, 3aKOH BCEMUPHOTO TATOTEHHMS, MPUHLHUII
CYNEpPNO3ULMN CUJ, NPUHLHUI OTHOCUTENBHOCTH ['ammies, 3akoHbl HpIOTOHA,
3aKOH COXPaHEHUs HMIIYJIbCa, 3aKOHbl OTPaXCHUS W NPEIOMJICHUS CBETAa,



3aKOHBI COXPAHEHHUs 3apsS0BOTO U MACCOBOTO YHCENl MPU SAEPHBIX PEeaKIusiX,
Opd STOM JaBaTh CIIOBECHYIO (DOPMYIHMpPOBKY 3aKOHa M 3alHChIBaTh €ro
MaTeMaTHYeCKOE BhIpaXKEHUE;

O0BICHATH (PU3UYECKHUE MPOIECCH M CBOICTBA TEJ, B TOM YHCJE U B KOHTEKCTE
CUTYyalluii TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYUHHO--
CIICZICTBEHHBIC CBS3H, CTPOUTH OOBSCHEHHE W3 2—3 JIOTUYECKHX IIAroB C
ormopol Ha 2—3 H3YyYCHHBIX CBOWCTBa (U3MYECKUX SBICHUM, (DU3NUECKHUX
3aKOHOB WJIHM 3aKOHOMEPHOCTEN;

pemiath pacyéTHble 3a7aud (OMUpAIONIMecs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCTIONB3YsI 3aKOHBI W (OPMYJBI, CBA3BIBAONIUE (M3UYECKUE BEIMYUHBI. Ha
OCHOBE aHalM3a YCJIOBHUS 3aJaud 3alKChIBaTh KPAaTKOE YCIIOBUE, BBISBIATH
HEJOCTAIOIME WM W30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOIUMBbIE Ul PELIEHHs, NPOBOAUTh  pacu€Tel U  OLICHUBATh
PEATUCTHYHOCTD MOTYUYEHHOTO 3HAUCHUS (PU3NIECKON BEITMYUHBL

pacro3HaBaTh IpoOJEeMbl, KOTOPbIE MOKHO PELIUTh MPH MOMOIIU (HU3HUECKUX
METOJIOB, HCHOJB3ysl OMNHCAHWE WCCIEAOBAaHUS, BBIICIATh IMPOBEPSEMOE
OpPEANoNOKEHNE,  OLIEHWBAaTh  MPAaBWIBHOCTh  MOpSAAKAa  IPOBEACHHUS
UCCIIEZIOBAHUS, I€TIaTh BHIBOJIbI, HHTEPIIPETHPOBATH PE3yIbTaThl HAOIIOICHUHN 1
OIIBITOB;

MPOBOJIUTH OMBITHI MO HAOMIOACHHUIO (DU3UUECKUX SBICHUN WU (PUIUIECKUX
cBOiicTB Ten (M3ydeHHEe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpPaHCHUS
OHEPIuH, 3aBUCUMOCTh MEpHoJa KoJeOaHWW MPY>KWHHOTO MasTHHKA OT MacChl
rpy3a U JKECTKOCTH TPYKHHbl M HE3aBHUCHUMOCTb OT aMIUTUTYJbl MaJbIX
Koyie0aHMid, TPSAMOJMHEHHOE pACHpOCTPAHEHHE CBETa, pa3jokKeHHe Oeroro
CBETa B CIIEKTP, U3YUYECHUE CBOMCTB M300pakeHUs B MJIOCKOM 3€pKajie U CBOWCTB
n300pakeHusl MpeaMeTa B coOuparomeld JuH3e, HaOJIOJCHUE CIUIOIIHBIX U
JMHEWYAThIX CIECKTPOB HM3IYYCHHs): CAMOCTOSATENLHO COOMPAaTh YCTAHOBKY W3
n30BITOYHOTO HAOOpa 000PYI0BaHMUS, OMUCHIBATH XOJ] OTBITA U €T0 Pe3yNbTaThl,
(opMyIMpOBaTH BHIBOABI;

NPOBOJUTh TPU HEOOXOAMMOCTH CEpPHIO TPSAMBIX HM3MEPEHUH, OIMpPeaess
cpelHee  3HauYeHHe  Mu3MepseMoll  BeauuMHbl  ((DOKYCHOE  paccTosiHuE
coOuparoreif  JuH3bI), OOOCHOBBIBATH  BBIOOp  cmoco0a  W3MEpeHus
(u3MepuTenBLHOTO NMpUdopa);

OPOBOJUTh  HWCCIIEJOBAHME  3aBUCUMOCTEH  (DU3MYECKUX  BEIMYUH  C
UCTIOJb30BaHUEM TNPSMBIX HM3MEpPEHUil (3aBUCUMOCTb IyTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBIKCHHHM 0€3 HadadbHOW CKOPOCTH, Tepuoja KojeOaHui
MaTeMaTUYECKOr0 MasTHHKA OT AJUHBI HUTH, 3aBUCUMOCTU YIJIa OTPaKEHUS
CBETa OT yIJja MaJeHHs W yIJia MPEeIOMJICHHS OT yriia MaJeHUs): IIaHuPOBATh



UCCIIEJOBAaHUE,  CAaMOCTOSTEIbHO  COOUpATh  YCTAHOBKY, (DUKCHpPOBATh
pe3yIabTaThl MOTYYCHHON 3aBUCUMOCTU (DU3MYECKUX BEITUUMH B BUJE TaOJIHUIl U
rpaduKoB, J1eJaTh BBIBOJBI 110 PE3yJIbTaTaM HUCCIIEI0BAHNUS;

MPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIUYUH (CPENHAS CKOPOCTh M
YCKOpEHHE Teja IMPU PaBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHE CBOOOHOTO
najgcHus, JKECTKOCTh TPYXHUHBL, KOIDPHUIIMEHT TPEHUS  CKOJBKCHUS,
MEXaHuyeckas paboTa U MOINHOCTh, YacToTa M MEpHoJ KojeOaHui
MaTeMaTU4YEeCKOr0 U MPY>KUHHOT'O MasTHUKOB, ONTHYECKas CHiia COOMparomieit
JMH3bI,  PaJMOaKTHBHBIA  (OH). IJIAHUPOBATh HW3MEpPEHUs, COOHMpaTh
OKCHEPUMEHTAIbHYI0  YCTAHOBKY W  BBIMOJHATH  M3MEPEHHUs,  CIeaAys
NPeIOKEHHOW  WMHCTPYKIMHM,  BBIYMCJIATH  3HAYEHUE  BEIMYUHBI U
aHATM3UPOBATH TOJYYCHHBIE PE3YyIbTaThl C YUETOM 3aJaHHOM MOTPEUTHOCTH
U3MEPEHU;

coOnroAaTh MpaBuja TEXHUKH Oe3omacHOCTH Ipu paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

pa3nuyaTh  OCHOBHBIE  MPHU3HAKM  M3YYEHHBIX  (DU3MUECKUX  MOJENICH:
MaTepuaibHasi TOYKa, aOCONMIOTHO TBEPAOE TENO, TOYEUHBIM MCTOYHHK CBETa,
Jy4, TOHKas JIMH3a, IJIaHeTapHas MOJENb aTOMa, HyKJIOHHAsI MOJIEIb aTOMHOTO
AIpa;

XapaKTepU30BaTh MPUHIUIBI JICUCTBHUS M3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOpPOH Ha WX omnucaHus (B TOM YHCIE. CIHHIOMETp, AATYMKH
MOJOXKEHUS, PACCTOSHUSI M YCKOPEHHUs, pakeTa, 5XO0JIOT, OYKH, IEPHUCKOII,
¢oTroanmapar, ONTHUYECKHUE CBETOBOMABI, CHEKTPOCKOI, JTO3UMETp, Kamepa
BuibcoHa), HWCHonap3ys 3HAHUS O CBOMCTBaX (U3WYCCKUX SABJICHHH W
Heo0X0uMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCTIONB30BAaTh CXEMbl M CXEMaTWYHbIE PHUCYHKM HW3YYCHHBIX TEXHHUUYECKHUX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKHX TPOIIECCOB TMPHU
pelIeHnH Y4eOHO--TIPAaKTUUECKUX 3aj]ay, ONTHUYECKHE CXEMbI IS TOCTPOCHHUS
n300pakeHUH B MJIOCKOM 3€pKajie U COOUparoIIe JIMH3E,

IPUBOJIUTH MPUMEpPHbI (HAXOAUTh MH(POPMAIMIO O MPUMEpax) MPaKTHYECKOTO
UCTOJIb30BaHMS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOMN JKU3HH JJISI 0OCCTICUCHUS
0€30MacHOCTU MpH Oo0palieHu ¢ TpUOOpaMHU M TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHMs 370pPOBbsi M COOJIOJCHHUS HOPM SKOJIOTMYECKOTO TOBEACHUS B
OKPYXKarolleH cpele;

OCYIIECTBJIATh MOMCK HMH(pOpMauuu ¢uzndeckoro conepxkanus B MHrepHere,
CaMOCTOSITENIPHO ~ (QOPMYJIUPYST ~ TIOMCKOBBIA  3ampoC, HAXOAWTh MYTH
ONpeNeNeHus  JIOCTOBEPHOCTH  IOJIYYeHHOW WH(OpMaluu HAa  OCHOBE
UMEIOIIUXCS 3HaHUN u JIOTIOTHUTEIbHBIX HCTOYHUKOB;



UCIONb30BaTh IPU BBIIOJHEHUM YYEOHBIX 3aJaHUN Hay4yHO--NOMYJISIPHYIO
auTeparypy (QHU3MUECKOTO COAEp)KaHus, CIpPaBOYHBIE MAaTE€pPHalbl, PECypPCHI
cetu  MHTepHer, BimageTs  OpUEMAMM  KOHCIIEKTUPOBAaHHUA  TEKCTA,
npeoOpa3zoBaHus HHPOPMAIUK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uHboOpMAIlMM M3 HECKONbKMX HCTOYHHKOB (PU3UYECKOTO  COJEpKaHHUS,
MyOJIMYHO MPEACTABIATh PE3YJIbTaThl MPOCKTHONW WM HCCIIEN0BATEIbCKOM
NEATEIIBHOCTH, MPU 3TOM TPAMOTHO MCIIOJb30BAaTh W3YYCHHBIN MOHATUHHBIN
anmapar U3ydyaemMoro pasjaena (U3MKM U CONPOBOXKIATb BBICTYIUIEHUE
Ipe3eHTalMel ¢ y4éTOM 0COOEHHOCTEN ayIUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsn4yecTBo 4acoB JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TEM K n (undposbie)
n/n NMPOrpaMMbl Bcero OHTPOJILHbIC paKTHaecKkue o0pa3oBaTe/IbHbIEC
padoThbI padoThI pecype
Pa3znen 1. ®usuka u e€ poJib B MO3HAHUHU OKPYKAIOIIEr0 MUPA
bubmmoreka IJOK
- 2 0 0
11 Pu3nka - Hayka o npupoe https://m.edso0.ru/7f416194
bubmmoreka IJOK
2 0 0
1.2 Du3HieCKHe BETHIHHEI https://m.edso0.ru/7f416194
. bubnuoreka [[OK
2 0 1
1.3 EcrecTBeHHOHay4YHBII METO/1 TO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. [lepBoHayaibHbIe CBeJeHHS O CTPOEHUH BelllecTBa
bu6mmoreka [JOK
1 1
2.1 Crpoenue emectsa 0 https://m.edsoo.ru/7f416194
JIBI>KEeHUE U B3aUMO/ICHCTBUE YACTHII bubnuoreka [JOK
2.2 2 0 1
BeIllecTBa https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 1 1
2.3 ArperarHble COCTOSIHUS BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:keHHe U B3anMoIeliCTBHE TeJl
but6mmoreka [JOK
3 0 1
3.1 Mexammueckoe ABIKeHHE https://m.edsoo.ru/7f416194
bu6nmnoreka [JOK
4 0 1
3.2 Mnepus, Macca, ma0THOCTE https://m.edsoo.ru/7f416194
3.3 Cua. Bumsr cwn 14 1 2 bubmmoreka [JOK




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

HMroro no pasaeny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJ, KUAKOCTEN U ra3oB
41 HNasnenue. Ilepenaya napnenus TBEPABIMU 3 1 bubnmoreka [{JOK
' TeJIaMH, )KUIKOCTSIMH U Ta3aMU https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4.2 Mapnenne xuaKocTy > 0 https://m.edsoo0.ru/7f416194
bu6moreka [IOK
6 1
4.3 ATMOC(EpHOE JaBIIeHHE https://m.edsoo.ru/7f416194
44 JleiicTBUE KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubnuoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pa3nen 5. Pa6oTa 1 MOIIIHOCTH. DHeprusi
bubnuoreka [JOK
3 1
51 PaGoTa 1 MomHoCTE https://m.eds00.ru/7f416194
bu6mmoreka [JOK
1
5.2 HpocThie MexarusMEI > https://m.eds00.ru/7f416194
bu6moreka [IOK
4
5.3 Mexanmieckas sneprus 0 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15




8 KIIACC

KoJsn4yecTBo 4acoB JJIeKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeM (madposrie)
Ne ni/m IpOTpPAMMDI Beero KOﬁl—[TpOJIbHLIe HpﬁaKaneCKne 0BPa30BATETBLHBIE
padoThI padoTbI pecypeb
Pa3nen 1. TenioBble siBieHust
. bubmmoreka IJOK
11 Crpocnue u cBOHCTBa BeecTsa ! 0 0 https://m.edsoo.ru/7f4181ce
bubmmoreka IJOK
21 1 5
12 Tenossie npoueccst https://m.edsoo.ru/7f4181ce
Hroro 110 pasaeny 28
Pa3nen 2. DiekTpuyeckne ¥ MATHUTHBIE SIBJIEHUS
21 DneKTpuYecKue 3apsibl. 3apsHKEHHBIE Tella U 7 0 1 bu6nuotexa LHOK
' HUX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
20 1 7
2.2 [TocTOSIHHBIN 3TEKTPUUECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
6 1 1.5
23 MarsuTHbie SBICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 SMEKTPOMArHATHAT HEYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 3 14.5




9 KIIACC

KoJsn4yecTBo 4acoB JJIeKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeM (madposrie)
Ne ni/m IpOTpPAMMDI Beero KOﬁl—[TpOJILHLIe HpﬁaKaneCKne 0BPa30BATETBLHBIE
padoThI padoTbI pecypeb
Pa3znen 1. Mexanuueckue siBJIeHUSA
11 Mexanuyeckoe JIBUKECHUE U CIIOCOOBI €ro 10 0 1 bubmmoreka IJOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [{OK
20 1 3
12 B3anvoneiicraue e https://m.edsoo.ru/7f41a4a6
bubmmoreka IJOK
. 10 0 3
13 3aKomb1 COXpaneHHus https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 40
Pa3nea 2. Mexannueckue KoJ1e0aHHS H BOJIHBI
but6mmoreka [JOK
7 0 3
2.1 Mexanurcciue Konebanms https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
8 1 3
2.2 MexaHm ecKue BOHEL 3ByK https://m.edsoo.ru/7f41a4a6
Uroro o paszaeny 15
Pa3nen 3. DjieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMArHUTHOE T0JIe U 6 0 2 bu6muotexa [IOK
' JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJI€HHS
but6mmoreka [JOK
. 6 0 2
4.1 3aKOHbI PACTIPOCTPAHEHHS CBETa https://m.edsoo.ru/7f41a4a6
4.2 JIH3BI U ONITUYECKUE PUOOPHI 6 0 3 Bubmiorexa LIOK

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




bubnuoreka [JOK

4.3 Pasnoxenue Oeoro CBETa B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
HWroro 1o pazaeny 15
Pa3nen 5. KBaHTOBBIE SIBJI€HUS
bubnuoreka [JOK
5.1 Hcnyckanue u MoronieHne cBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
5.2 CTpoenue aToMHOTO 57pa 6 L https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
7 1
53 7lnepubic peakiin https://m.edsoo.ru/7f41a4a6
HWroro no pasaeny 17
Pa3nes 6. [loBTOpUTEIbHO-00001AI0 U MOIYIb
6.1 [ToBTOpEeHME 1 0000IIEHUE COIEPIKAHUS 9 2 bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 27







ITOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KoJun4yecTBo 4acos JJIeKTPOHHBIE
Ne ungpoBbie
Tema ypoka
n/n yp Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06pa3OBATEILHBIE
padoThI padoThI pecypes

1 ®duznuka — Hayka o npupoje. JABneHus
TIPHUPOIBI
duznveckue siBICHUS
dusznueckre BETUYUHBI U UX U3MEpPEHUE
Ypok-uccnenosanue "M3mepenue

4 TEMIIEPaTyphl MPU TOMOIIU KUIKOCTHOTO 1
TepMOMETpPA U JTATYMKA TEMIIEPATyphI'

5 Mertoapl HayuHOTrO no3Hanus. Onucanue bubnunoreka LIOK
(hbU3MYECKUX SBJICHUM C TIOMOTIBIO MO IeTeH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "IIpoBepka runoTessl:

6 JAbHOCTh MOJIETA IIapUKa, MYIIEHHOTO 1
TOPU30HTAJILHO, TeM OoJIblIIe, YeM O0JIbLIe
BBICOTA MTycKa'"

7 Crpoenue BemecTBa. ONbITH, J0Ka3bIBAIOLINE bubnunoreka [IOK
JUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBI>KeHUE YaCTHI] BEIIeCTBA bubanorexa LIOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanue «OnbITH IO 1
HaOJI0ICHHUIO TETJIOBOTO PACIIMPEHUS Ta30B»

10 ArperatHble COCTOSIHUS BEIECTBA

11 Oco0OeHHOCTH arperaTHbIX COCTOSTHUM BO/IBI. bu6nuotexa LIOK

O606menue no pazaeny «llepBoHadabHBIC

https://m.edsoo.ru/ff0a0378




CBCACHHA O CTPOCHUH BCUICCTBA»

12 Mexannueckoe BrxkeHne. PaBHomepHoe u bubnmoreka [{JOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubnuoreka [JOK
13 Ciopocte. Eaunuipt ckopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyru u BpeMeHH IBHIKCHHUSI buGmiorexa LIOK
yr P A https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 WNuepuusa. Macca — Mepa HHEPTHOCTH TeJ https://m.edsoo.ru/f0a0cL0
16 [InmoTHOCTH BemiecTBa. Pacuer Maccol u bubnuoreka [JOK
o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IUIOTHOCTHU TBEPIOTO TEJa
18 Pemenue 3amaa mo teme "IlmoTHOCTH bubnuoreka [JOK
Bemecrna” https://m.edsoo.ru/ff0al23c
19 Cua kak XxapakTepHCTHUKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTopnas pabora «M3yueHue
20 3aBHCUMOCTH pacTsokenus (nedopmariim)
MPYKHHBI OT TIPHIIOKESHHON CHITBI
21 [[ABnenue TaroTenus. Cuna TSKECTH
C i i .
2| ey ke et Busmorea 101
" a https://m.edsoo.ru/ff0al1778
TSOKECTH
23 Cuita TSKECTH Ha IPYrux IJIaHeTax. bubnunorexa [JOK
duznyeckre XapakTepUCTUKH IIJIAHET https://m.edsoo.ru/ff0a1502
bubnuoreka [JOK
24 Mauepenne cun. Jlusavonmerp https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubmorexa I{OK

https://m.edsoo.ru/ff0al778




26 CnoxeHue IByX CHJI, HallPaBJIEHHBIX 110 bubnmoreka [{JOK
OJHOW mpsiMO¥. PaBHOIEMCTBYIOIIAST CHIT https://m.edsoo.ru/ff0ala70

27 Pemenue 3anau no teme "PaBHOACHCTBYIOIIAS
cun”

28 Cuna tpenus u e€ Buabl. TpeHue B Ipupoie u bubnmoreka [{JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabota «3yuenue

29 3aBUCUMOCTH CWJIBI TPEHHS CKOJIBKEHUS OT bubnuoreka [IOK
CHUJIbI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOUIUXCS TIOBEPXHOCTEI»

30 Pewienue 3amau Ha onpeneneHue
PaBHOAECHCTBYIOLIEH CUIIBI
Pemenne 3amau mo temam: «Bec Temay,

31 «'paduueckoe uzodpaskenue cuiny, «CUuiby, EH6J?HOTeKa HOK
«PaBHOCHCTBYIONMAT CHI https://m.edsoo.ru/ff0alde0
KonTponbnas paboTa mo Temam:

32 «MexaHnnyeckoe aBuxeHuey», «Macca,

IUIOTHOCTHY, «Bec tenay, «'paduueckoe
n3o00paxeHue cuimy, «CHUITbD»

33 Jasnenue. CriocoObl yMEHBIIEHUS U bubnuoreka [JOK
YBEJIUYEHUS TABICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBrienue ra3a. 3aBUCUMOCTD JaBJICHHS Ta3a bubmmoreka [JOK
0T 00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHus TBEPABIMU TEIAMH, bubmuoreka [JOK
JKUIKOCTSIMU U ra3amiu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B *KUAKOCTH U ra3e, BHI3BaHHOE bubnmnoreka [{JOK
NEUCTBUEM CHJIIBI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad no teme «JlaBienue B bubnuorexa [JOK
SKUIKOCTH U rase. 3axkod Ilackaisy https://m.edsoo.ru/ff0a2826

38 CooOmaromuecs cocyabl bubnunoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6moreka [IOK

39 I'napasicciui npece https://m.eds00.ru/ff0a3136
40 Manowmerpsl. [lopiHeBoOl KUAKOCTHBIM HACOC
a1 Atmochepa 3eMiu 1 IPUIHHBL € bubnuoreka LIOK
CYLIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnuoreka [JOK
42 Bec Bosayxa. Atmoceproe nassierne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdeproro aasinenHus. OnbIT bubnuoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOT0 JaBICHUS OT bubnunoreka [IOK
BBICOTBI HaJl YDOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. AtmochepHoe qaBiieHHe bubnunoreka [IOK
Ha Pa3Iu4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenwne 3anau no reme " ATmMmocdepHoe
naBiieHue"
47 JleficTBHE KUAKOCTH U ra3a Ha MOTPYKEHHOE bubnmnoreka [{JOK
B HUX Te€J0. ApXUMeI0Ba Cuiia https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «Onpenenenue
48 BBITaJE)KITIBEIIZIfICI)ﬁ CI/IiBI nerllgl)c;;}ozneﬁ Ha bubmmorexa LIOK
' https://m.edsoo.ru/ff0a33fc
TeJO, MOTPYKEHHOE B JKUIKOCTh
JlaGopaTopHas paboTa 1o Teme
49 «MccnenoBanue 3aBUCUMOCTH Beca Tela B bubnuoreka LIOK
BOJIE OT 00bEMA MOTPY)KEHHON B KHUAKOCTh https://m.edsoo.ru/ff0a3514
4acTH TeNa
bubmuoreka [JOK
50 Inapanue e https://m.edsoo.ru/ff0a3a96
JlaGoparopnas padora "KoHcTpyrnpoBaHue
51 apeoMeTpa WK KOHCTPYUPOBAHHE JIOJKU U

ompezeneHne e€ rpy30moIbEMHOCTH'




Pewenue 3amgau no remam: «llnaBanue cynos.

bu6moreka [IOK

52 BOBI[YXOHJUIaBaHI/Ie», «/laBnenue TBEpABIX TEIl, https://m.edsoo. ru/ff0a3654
KUIKOCTEH ¥ ra30B»
53 KonTpomnpHas pabora no Teme «JlaBneHue
TBEPABIX TEJ, JKUJAKOCTEH U Ta30B»
bubnuoreka [JOK
>4 Mexanutecka pabora https://m.edsoo.ru/ff0a3f82
bubnuoreka [JOK
55 MomsocTs. EAuHHIb MOIIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacy€r MOUTHOCTH, 1
pa3BUBaeMOM MPH MOABEME 10 JIeCTHUIIE"
57 IIpocTeie Mexanu3mel. Peiuar. PaBHOBecue
CHWJI Ha phIyare
Pbryaru B TexHuKe, OBITY M IPUPOJIC.
58 JIaGoparopuas padora «};/ICCJ'?CL[I())BIE[IHI/IC 0.5 bubnmorexa [IOK
PaTOpHai p ' https://m.edsoo.ru/ff0a478e
YCIIOBUW PABHOBECHS PhIYara
59 Pemienue 3amad no teme «Y cinoBus bubnuoreka [JOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro nerctust
60 MexaHu3Ma. JlabopaTtopHas pabota 0.5
«M3mepenne KIIJ[ HakIOHHOMN IIIOCKOCTHY
61 Pemenue 3amay no teme "Pabora, MOIITHOCTS, bu6moreka [IOK
KIT" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u bubnuotexa [IOK
MOTEHIUAIbHAS SHEPT U https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHHS MEXaHHUECKOW YHEPTHH bubnnorexa LIOK
p p https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT 110 TEME
64 "DKcrepuMEHTaIBLHOE ONIPEICIICHHE 1

N3MEHEHU KHHETHYECKON U ITOTEHIINAILHON




SHEPTUHU MPH CKATHIBAHUU TeJIa 110 HAKIIOHHOM
ILUIOCKOCTH

65 Kontponsnas padora o teme «Pabora u 1
MOIITHOCTh. DHEPTHUS»

66 PezepBHbIil ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnuorexa LIOK
"MexaHndeckoe IBmxKeHue" https://m.edsoo.ru/ff0a4ee6
PezepBHblil ypok. PaboTa ¢ TekcTamu 1o Teme bubnuoreka LIOK

67 " . . " 1 :

JlaBnieHue TBEPIBIX TEJI, KUIKOCTEH U Tra30B https://m.edsoo.ru/ff0a4ffe
PezepBHblil ypok. PaboTa ¢ TekcTamu 1o Teme
68 . » 1
PaboTa. MontHocTh. DHEprus
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KIIACC

KoJun4yecTBo 4acoB JJIeKTPOHHBIE
Ne uudposwie
i Tema ypoka Beero Kognpo.m,m,le HpﬁaKaneCKne 0BPa30BATENbHBIE
padoThI padoThI pecypebi
OCHOBHBIE MOJIOKEHHSI MOJIEKYIISIPHO-
1 KMHETUYECKOU TEOpUH U UX ori]mTime 1 bubimorexa LIOK
p https://m.edsoo.ru/ff0a5256
MIO/ITBEP K ICHUS
2 Macca u pazmep aToOMOB U MOJIEKYIT 1
3 Mogenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOro 1 bu6mmoreka IJOK
COCTOSIHHH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHE CBOMCTB TBEPOTO, JKUIAKOTO U
4 ra3o00pa3HOro COCTOSHUM BeleCcTBa Ha 1
OCHOBE MOJIOKEHUI MOJIEKYISIPHO-
KHHETHYECKON TEOpUH
5 Kpucrammdeckue u aMopQHBIe Tea 1 bubmmorexa [TOK
P p https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KallMUIIPHOCTb. 1 bubnuotexa [IOK
IToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paciIupeHne 1 cKaThe 1 bubmmorexa TIOK
p P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBs3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIIOBOTO JBUKEHHS YACTHII
9 Buyrpennss sneprus. CrnocoObl U3MEHEHUS 1 bubnuotexa [IOK
BHYTPEHHEW dHEPIUH https://m.edsoo.ru/ff0a5c60
bu6nmoreka [JOK
1
10 Braet Tenonepe asy https://m.edsoo.ru/ff0a6412
11 Ypoxk-koupepenuus "lIpakTuueckoe 1 1 bu6muotexa [HOK

HCIIOJIb30BaHUE TEIIOBLIX CBOMCTB BEIIECTB U

https://m.edsoo.ru/ff0a65c0




MaTEepHAaJIOB B LIEJSAX SHEProcOeperKeHUs

12 KosmuecTBo TemnoTsl. Y aenbHas bubnmoreka [{JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TemoBoro Oananca. TemnoodmeH bubnuoreka LIOK
U TEIUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JIaboparopHas padota "HccnenoBanue
14 HBJIGIfI/DI TI;HJIO(I))6MeHa npu CMIe[H_II/IBaHI/II/I bubmorexa LIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y TOPSTYEH BOJIBI
Pacder konmudecTBa TEIIOTHI, HEOOXOAMMOTO
15 JUIsS. HaTpEBaHuUs Tella U BBIACIIEMOT0 UM MpuU
OXJIKICHUN
Jlaboparopnas pabota "Onpenenenue bubnunoreka [IOK
16 N " .
YACIBHOW TEINIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIIuBa. Y JAe/bHas TEIIOTa bu6mmoreka [IOK
CropaHust https://m.edsoo.ru/ff0a7b5a
[TnaBrnenue u oTBEpAEBaHUE
18 KPUCTAJUTHYECKUX ggn VY aenpHas TemnoTa bubmnorexa IIOK
p ihde https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopatopHnas pabora "Onpeznenenue bubnuoreka IIOK
yIeIbHOU TEIIOTHI TUIaBIIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue 1 KOHJEHCALHS. bubnuoreka IIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora
napooOpazoBaHKs U KOHICHCAIHH. bubnuotexa [IOK
21 .
3aBUCUMOCTD TEMIIEPATYpbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(epHOTO TaBICHHUS
Brnaxnocts Bo3ayxa. JlaboparopHas pabota
22 "Onpenenenue (l)[zl){(ocmenbrl){oﬁ I:];Ha)KEIOCTI/I bubmorexa HOK
pel o https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pernenwue 3aa4 Ha onpeeneHue BIKHOCTU




BO3/yXa

[TpuHIIMTIIBI pAOOTHI TEIUIOBBIX JIBUTATEIECH.

24 [TapoBast TypOuHa. J[BUraTenb BHyTpEHHETO
CropaHus

o5 KIIl remmoBoro aBuraresns. TemioBbie bubnmoreka [{JOK
JIBUTATEJIA U 3alIUTa OKPYKAIOIIEH Cpeibl https://m.edsoo.ru/ff0a7c7c

26 3aKoH COXpaHEHUs U MPEBPAILECHUS SHEPTUH B
TEIUIOBBIX MpoLieccax
[ToaroroBka K KOHTPOJIBHON paboOTe MO TEME

27 "T;rmom,le }IBJ'IGHI/I}E) I/I3MeH£H/Ie arperatHbIxX Bubmmorexa IOK

o n P https://m.edsoo.ru/ff0a83f2
COCTOSIHHI BEIIECTBA
KonTpomipHas padbora o Teme "TerioBsie
28 }IBJ'IeIfI/I}I I/I3M£HeHHe arperaTHbIX COCTOSHUI bubmmorexa [JOK
u P https://m.edsoo.ru/ff0a86ae
BEIIECTBA

29 DnexTpusanus Tei. [[Ba poaa d1eKTpUUECKUX
3apsI0B

30 VYpok-uccienoBanue " IIeKTpU3aIus Tel
UHAYKLUEN U IPU COTPUKOCHOBEHUHU "

31 B3aumoieiicTBue 3apsKEHHBIX Tell. 3aKOH bubnuoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe noiie. HampsixkeHHOCTh

32 JJIEKT pI/I‘-IeCKOFO noJist. I1 I/II)HIII/IH bubmmorexa [JOK

P P . https://m.edsoo.ru/ff0a8a0a
CYNEPNO3UILINU INEKTPUUECKUX MOJIeH
33 Hocurenu snekTpudeckux 3apsioB.
DOneMeHTapHbIi 3apsia. CTpoeHue aToma

34 [IpoBOJHUKY U AUDIICKTPUKH. 3AKOH bubmuoreka [JOK
COXPAHEHUS IEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1ad Ha MpUMEHEHHUE CBOMCTB bubnunorexa [JOK

QJICKTPUYCCKHUX 3apAa10B

https://m.edsoo.ru/ff0a90cc




DNEeKTpUUYECKUH TOK, YCIOBUS €TI0

bu6moreka [IOK

36 cyliecTBOoBaHMsl. VICTOUHMKH 3JIEKTPUYECKOTO https://m.edsoo. ru/ff0ag5a4
TOKa
37 JIeHCTBUS ICKTPHUECKOTO TOKa Brbmorexa HOK
p https://m.edsoo.ru/ff0a96hb2
Ypok-uccinenosanue "Jleiictue
38 AIIEKTPUYECKOT0 MO Ha TPOBOIHUKH U 1
TUBIEKTPUKH"
39 DNEKTPUYECKUH TOK B METaJLIaX, KUIKOCTIX bubnunoreka [IOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKas 1enb 1 €€ COCTaBHbBIE YaCTH
a1 Cuna toka. JlabopatopHas pabora 0.5 bubnunoreka [IOK
"3mepenue u peryaupoBaHue CUiIbl Toka'" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuyecKoe HanpsikeHue. BonbtMerp.
42 Jlabo Ileo Hast a6o£a "N3mepenue u P 0.5 bubmnorexa LIOK
PaTOpHai p P ' https://m.edsoo.ru/ff0a9e14
pErynupoBaHue HAPSHKEHUS
ConpoTuBiieHNE IPOBOIHUKA. Y I€TBHOE bubnuoreka LIOK
43 .
CONPOTHUBJICHUE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTh
44 AJIEKTPUYECKOTO COMTPOTHUBIICHHS TPOBOIHUKA 1 bubnuoreka IIOK
OT €ro JUIMHBI, IUIOAA1 TOTIEPEYHOTO https://m.edsoo.ru/ff0aa738
ceueHus u matepuana’
45 3aBUCUMOCTB CHJIBI TOKA OT HaIllPSHKEHMSL. bubnuoreka [IOK
3akon OMa Juig ydacTka 1enu https://m.edsoo.ru/ff0aa44a
JlaGopatopHnas pabota "HccnenoBanue
16 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepes 1 bubnmnoreka [{JOK
PE3UCTOP, OT COMMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HamnpspKeHUs Ha pe3ucrope”
47 [TocnemoBarenpHOE M TApAIIETHEHOE

COCIUHCHHA IMPOBOJHUKOB




JlabopaTopHas padora "IIpoBepka npaBuia

48 CJI0>KEHUS HANPSKEHUN IPU bubnuorexa [JOK
[IOCJIEIOBATEIILHOM COECIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”

Jlaboparopuas padota "IIpoBepka mpasuiia
49 JUISt CIP)IJILI I")r01<aIr)1 U na aJIJI;eJIBEOM b bu6miorexa LIOK
pi fiap " https://m.edsoo.ru/ff0aadle
COETMHEHUH PE3UCTOPOB

50 Pemenue 3anau Ha npuMmeHeHune 3akoHa Oma bubnuorexa [JOK
JUISL pa3JINYHOTO COEIMHEHHS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOIITHOCTH 3JIEKTPHYECKOTO TOKA. bubnunoreka [IOK
3akon Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124

59 Jlaboparopras padota "Onpenenenue pabOTHI bubnuorexa [JOK
1 MOIIIHOCTH AJICKTPHUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpUYeCcKue IenH U MOTPeOUTenn

53 JJIEKT queCKoﬁ 3uHe TUU B 61:1)>IT Kopotkoe bubmmorexa LIOK

P p Y- Rop https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU padoTe MO TeMe

54 "DnexTpuueckue 3apsaapl. 3apsHKEHHBIE TNl U bubnuoreka [IOK
X B3aumojaeuctBusl. IlocTossHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUUECKUH TOK"

KonTponbnas paboTa no teme
"DneKTpuuecKue 3apsaabl. 3apsHKEeHHBIE Tena U bubnuorexa [JOK

55 . . .
nX B3aumoiecTBrs. IlocTOSHABIHN https://m.edsoo.ru/ff0abea8
ANIEKTPUYECKHid TOK"

56 [TocTosiHHBIE MAarHUTHI, UX B3aUMO/ICHCTBHE

57 VYpoxk-uccnenoanue "M3yuenue nonei bubnmnoreka [{JOK
MMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe noJjie. MarHuTHoe 1mosie 3eMiIi U bubnuoreka [JOK

58 :
€ro 3Hau€HHUeE JUIsl )KM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba

59 OmbIT Opcrena. MaraurHoe nose bubnuoreka LIOK




QJICKTPUYECKOI'0 TOKA MaruauTHOE moJje
KaTylKu ¢ TOKOM

https://m.edsoo.ru/ff0acld?2

60

[IpumeHeHne 31eKTPOMAarHUTOB B TEXHUKE.
Jlaboparopuas pabota "M3yuenue nenicTBus
MarHUTHOTO I0JIsI Ha IPOBOJAHUK C TOKOM'"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEKTPOBUTATEIH TIOCTOSITHHOTO TOKA.
Hcnonb30Banue 3IEKTPOABUTATENCH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota "KonctpyupoBanue u
n3y4eHue paboThl AJIEKTPOABUTATENS"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ac86c¢c

62

OmnbiTel @apajes. 3aKOH AJIEKTPOMAarHUTHON
naaykuuu. [Ipasuiio Jlenna

63

OnekrporerepaTop. CrocoObl MoTyIeHUS
AIEKTPUIECKON IHEPTUH. DICKTPOCTAHITUHN HA
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUU

64

[ToaroroBka Kk KOHTPOJIBHOU padoTe MO TeMe
"DNeKTpHUUeCKre U MAarHUTHBIC SBICHUS

65

Kontponbhas paboTa no teme
"DneKTprUUecKre U MarHUTHBIC SBICHUS

but6mmoreka [JOK
https://m.edsoo.ru/ff0acbh14

66

PezepBHblil ypok. PabGoTa ¢ TekcTamu 1o Teme
"TemnaoBbI€ SIBICHUS

but6mmoreka [JOK
https://m.edsoo.ru/ff0accse

67

PezepBHblil ypok. PabGoTa ¢ TekcTamu 1o Teme
"ITocTOsIHHBIN SNIEKTPUYECKUN TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PezepBHblii ypok. Pabota ¢ TekcTamu 1o Teme
"MarHuTHble SBICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

68
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9 KIIACC

KoJun4yecTBo 4acoB JJIeKTPOHHBIE
Ne uupposbIe
Tema ypoka
/i yp Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0GpazOBATENBHbIE
padoThbI padoThI pecypebi
1 Mexannueckoe nBrxeHue. MarepuanbHas 1
TOYKA
5 Cucrema orcuera. OTHOCUTEIIBHOCTD 1 bubmmoreka IJOK
MEXaHUYECKOI'o JBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpSIMOIMHEHHOE ABIKCHUE 1 Bubmiorexa HOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe MpsSMOJIMHEHHOE IBUKEHHUE. 1
CpenHsisi ¥ MTHOBEHHAsl CKOPOCTh
5 [IpsiMonMHETHOE PaBHOYCKOPEHHOE 1 bu6nuotexa LHOK
JBUKEHUE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocCTb MpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
JlaGopaTopnas pabota "OnpenencHue
7 CKO peHI/IsI[) Tena? npu aBHOpCEO €HHOM 1 1 Bubmzorexa HOK
yerop pap . yerop M https://m.edsoo.ru/ff0adb18
JBWKCHUH 110 HAKJIOHHOM IIOCKOCTH
8 CBoboanoe magenue Ten. Oneitel [Nanunes 1
PaBHOMEpHOE IBUKEHUE ITO OKPY>KHOCTH.
9 Ilepuon 5 qaCTHOTa 00 aHleHHHpJ}_i)II/I(HeﬁHaH u 1 Bubmiorexa HOK
P p ' https://m.edsoo.ru/ff0ael76
yra0Bas CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
11 [TepBsrit 3ak0H HetoTOHA. BekTOp CHItbI 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0ae612




12 Bropoii 3akon HeroTtona. PaBHoelicTByromas bubnmoreka [{JOK
cuiIa https://m.edsoo.ru/ff0ae72a
. bubnuoreka [JOK
13 Tpetuii 3akon Herotona. Cyneprno3unusi Cui https://m.eds0o.ru/ff0ac982
14 Pemenue 3a1au Ha npUMEHEHHE 3aKOHOB bubnmoreka [{JOK
Herotona https://m.edsoo.ru/ffOaeb6c
bubnuoreka [JOK
15 Cua ynpyrocti. 3axou I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no reme «Cuna ynpyrocTtu»
Jlaboparopnas pabota «Onpenenenue bubnunoreka [IOK
17 :
KECTKOCTU NPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 Cuna Tpenns https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no reme «Cuiia TpeHUSI» bubmorexa IIOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTopnas pabora "Onpeznenenue bubnuoreka LIOK
Kod(ppuIeHTa TPEHUS CKOJIBKEHUS https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau no treme "3akonsr HproToHA. bubnuorexa [JOK
Cuna ynpyroctu. Cusna TpeHus' https://m.edsoo.ru/ff0afb8e
29 Cuna TAXKecTu ¥ 3aKOH BCEMUPHOTO bubnunoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaJICHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepenuus "J[BrkeHne Ten BOKPYT
23 rpaBuTaiionHoro mnenrpa (ConHeunas
cuctema). ["amakTuku"
24 Pemenue 3amau no reme "'Cuiia TsHKECTH U bubnuoreka [JOK
3aKOH BCEMUPHOT'O TATOTEHHS https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocmuueckas ckopocTs. HeBecomocTs bubnuotexa LIOK
U NIEpETpy3Kn https://m.edsoo.ru/ff0af33c
26 PaBHOBeCHE MaTepHATBHON TOYKH. bubnuotexa LIOK

AGcomoTHO TBEpI0E Teno. PaBHOBecHe

https://m.edsoo.ru/ff0afe36




TBEPAOTO TEJa C 3aKPEIVIEHHOU OChIO
BpalICHUs

27 MowmeHnT cuibl. LlenTp TsxecTn
28 Pemenue 3anau no reme "MOMEHT CHIIBI. bubnmoreka [{JOK
LenTp TsmKECTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJLHOU padoTe MO TeMe
29 "MIe[xaHHqGCKoe I[BIE)KGHI/IG. §3anMoneﬁCTBne bubmorexa LIOK
e https://m.edsoo.ru/ff0b0408
30 KontponsHas padora o reme "MexaHnueckoe bubnuoreka LIOK
nBrxenue. Bzaumoneiicreue ten” https://m.edsoo.ru/ff0b06ec
Nmmnynbce Tena. UMmnynbe cuiibl. 3akoH
31 COszHeHI/I}I I/IMHYJ‘ILZ@.. Yupyroe u Heynpyroe bubmmorexa [JOK
o https://m.edsoo.ru/ffOb07fa
B3aMMO/ICHCTBUEC
32 Pemenue 3amau no teme "3aKkoH coxpaHeHUs bubnunoreka [IOK
umImysnbca' https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepeHnus "PeakTHBHOE TBUKEHHE B
OpUpPOJE U TEXHUKE"
bubmmoreka [JOK
34 Mexanndeckasi paboTa U MOIIHOCTh https://m. edsoo. ru/ff0b0as4
35 PaboTa cuibl TsDKECTH, CUIIBI YIIPYTOCTH U bubnunoreka [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
Jlaboparopnas pabota «Onpenenenre paboThI
36 CHWJIBI TPEHUS TIPU PABHOMEPHOM JIBHKEHUU
TeJa 10 TOPU30HTAIBHOM MTOBEPXHOCTH
37 CBs13b 2HEprun u padoTel. [loTeHnmanpHas
SHEPTrUs
38 Kunernueckas sneprusi. Teopema o bubnunoreka [JOK
KUHETUYECKON YHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUH B MEXaHUKE




JlaGoparopnas pabota «3ydyeHue 3akoHa bubnmoreka [{JOK
40 .
COXPAHEHUS SHEPTUU» https://m.edsoo.ru/ff0b12fe
a1 KonebarenpHoe ABUKEHUE U €TO bubnuoreka [JOK
XapaKTePUCTUKU https://m.edso0.ru/ff0b1858
42 3aryxaroliue Kojieoanusi. BeiHyxeHHbIC bubnmoreka [{JOK
koJsiebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTu4ecKuil U NPYKUHHBIA MasTHUKU
Ypok-uccienoanue «3aBUCUMOCTh IEPHOJIA
44 K(E)J'Ie6aHI/II71 (J;IT JKECTKOCTH NPYKUHBI U ﬁacil bubmmorexa [JOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaiiieHre SHEPTUU MPU MEXAHUIECKIX
KOJIeOaHMIX
Jlaboparopnas padota «OrnpezeneHue
46 qaCTopTLI Hpne Ifoz[a Kone6a§1/1£1;1 MPY>KUHHOTO bubmmorexa LIOK
p Py https://m.edsoo.ru/ffOblaec
MasITHUKa)
Jlaboparopnast padota «IIpoBepka
47 HeBaBII)/ICI/II\EOCTI/IpHe noja I?Oﬂeé)aHHﬁ rpysa Bubmiorexa LIOK
P Py3a, https://m.edsoo.ru/ff0b197a
MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a»
Mexannueckue BoHbI. CBOMCTBA
48 MexXaHN4eCcKuX BOJH. [IpomonbHbIC 1 Bubmmorexa LIOK
P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koHpepeHnus "MexaHHuecKHUe BOJIHBI B
TBEpIOM Tee. CelicMruiecKue BOJTHBI
50 3BykK. PacmipocTpanenue u oTpaxxeHue 3ByKa
51 VYpok-uccnenosanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTHYECKHI PE30HAHC
53 VYpoxk-koH(pepeHuus Y IIbTpa3ByK U bu6munoreka [IOK




UH(Pa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[TonroToBka K KOHTPOJIBHON paboTE MO TEME

bu6moreka [IOK

54 "3ak .M K
3axonbi coxpanerus. Mexamieckue https://m.edso0.ru/ff0b25f0
KOJ1e0aHusI U BOJIHEI
KonTpomnpHaas padboTa mo Teme "3aKoHbI
55 coxpaHeHus. MexaHnueckue KoneOaHus u
BOJIHEI"
56 DJIEKTPOMArHUTHOE T0JIe. DJIEKTPOMArHUTHBIC bu6mmoreka [IOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Vpoxk-koabpepennus "lllkama
58 3J'IpeKT OMSI)“HFI)/ITHLIX BOJIH. Mcronp30oBanue bubmiorexa LIOK
P ' N " https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
Vpok-uccinenosanue "M3ydeHne CBOUCTB
59 3npeKT OMarIi[I/ITHLIX BOHHy::I IIOMOIIBIO bubnuorexa LIOK
P . https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TenedoHa
60 Perenue 3aa4 Ha onpeeneHue 4acTOThI U
JUTAHBI 3JICKTPOMArHUTHOM BOJTHBI
61 DnekTpoMarHuTHas nmpupoja cBera. CKOpocThb bu6mmoreka [JOK
cBeta. BoimHOBEBIE CBOMICTBA CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpaMonnHeiiHoe
62 acIpoCTpaHEHHE CBIe)Ta 3artmennst CoHIA U bubinorexa LIOK
pacnpocip ’ https://m.edsoo.ru/ff0b3658
JlyHbI
3akoH oTpakeHUs cBeTa. 3epkaia. Pemenne
63 3a71a4 HaIr)I WUMEHEHUE 3a1<01fa OTPAKEHUSA bubanorexa LIOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienne cBera. 3aKOH IPETOMIICHUS bubnuotexa LIOK
CcBeTa https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpEHHEE OTpaKE€HNE CBETA. bubnunoreka [JOK

Hcnonb30BaHue MOTHOTO BHYTPEHHETO

https://m.edsoo.ru/ff0b3c5c




OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX

JlabopaTtopHnas padora "HccnenoBanue
3aBUCUMOCTH YIJIa TIPEJIOMIICHHUSI CBETOBOT'O

66 JTy4a OT yriia najieHus Ha TpaHulle 'BO3ayX-
crexsno™
Ypok-koHpepennus "Mcnonap3oBaHue
67 IIOJIHOTO BHYTPEHHETO OTPAKEHMUSL:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6moreka [IOK
68 JIun3bl. OnTuyeckas cusa JUH3bI https://m.edsoo. ru/ffob3f2c
69 [TocTpoenue n3o0paxeHuii B TMH3aX bubmmorexa LIOK
P p https://m.edsoo.ru/ff0b444a
JlabopaTopnas padora "Onpenenenue
70 box EHOFE aCETO}IHI/I}I u OI;[TII/[IquKOIZ CHUJIBI bubmmorexa [JOK
Y IZ " https://m.edsoo.ru/ff0b4206
COOMPAFOIIEH JIMH3BI
Ypok-koHpepenuus "OnTuyeckre JMH30BbIE bubnunoreka [JOK
71 " _
pubOpbI https://m.edsoo.ru/ffOc0a7e
72 I'na3 kak onTuyeckasi cucreMa. 3peHue bubmorexa LHOK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-koubpepenuus "Jledexrs 3penns. Kak
COXpPaHUTH 3peHue"”
Pasnosxenue 6enoro cBera B criekTp. OMBITHI
74 HeroTona. CnoxeHue ciekt aJ'ILHLII)X BETOB bubmorexa IIOK
) p H ' https://m.edsoo.ru/ff0c0f4c
Hucnepcust cBera
JlaGopaTopnas pabdora "OnbITh IO
75 pas3NoKeHuro 06e10ro cBera B CIeKTp U bubnuoreka LIOK
BOCIIPUATHIO [IBETA MPEIMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJII0IeHNH Yepe3 [IBETOBbIE (UIBTPHI'"
76 VYpok-npakTukyM "BoJIHOBBIE CBOMCTBA CBETA:

nucnepcusi, UHTeppepenuus u nudpakuus”




77 OmnbiTel Pesepdopaa u miianerapHas Mojaenb bubnmoreka [{JOK
aToMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynatel bopa. Monens atoma bopa

79 Hcnyckanue u NOIVIOIIEHUE CBETa ATOMOM. bubnuoreka LIOK
KBantbl. JInHeyaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "Habmtonenne ciekTpoB bubnuoreka [IOK
UCITyCKaHus" https://m.edsoo.ru/ff0c1550

81 PannoaxTuBHOCTE U €€ BUIBI bubanorexa LIOK

https://m.edso0.ru/ff0c1672

82 Crtpoenue atoMHoro siapa. Hykionnas monaens ]r?H@_MOTeKa HOK

ttps://m.edsoo.ru/ff0c18ac

83 PagnoakTtuBHble peBparienus. 30Tomnbl BH6J_IHOTeKa HOK

https://m.edsoo.ru/ffOclal4

84 Pemenue 3ama4d mo teme: "PagnoakTHBHEIC bubnuoreka [JOK
IIpEeBpaLCHUS https://m.edsoo.ru/ff0clb4a

85 [lepuon nonypacnana
Ypok-koHbepenius "PaaroakTHBHbBIE bubnunoreka [JOK

86 U3ITy4YEHUs B IPUPOJIE, METUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakuy. 3aKOHbI COXPaHEHUS BI/I6J'.II/IOTCK8. [HOK
3apsII0OBOTO U MacCOBOTO YUCEN https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsA3M aTOMHBIX sJiep. CBs3b Macchl U bubnuoreka [IOK
SHEPTrUH https://m.edsoo.ru/ff0cld7a

89 Pemrenue 3amau o teme "SnepHpie peakun”

90 Peakuuu cunTesa u nenenus saep. Mcrounuku bubnunorexa [JOK
sHepruu CoJiHIA U 3BE3]] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenuus "SnepHas sHepreTuka.

91 JlelicTBUS palMOAaKTUBHBIX U3y4eHHUH Ha
KHBBIC OPTaHU3MBbI"

92 [ToaroroBka K KOHTPOJLHOU padoTe MO TeMe bubnuotexa LIOK




"DeKTpOMarHuTHOE TOJIE.
DIEeKTpOMAarHuTHBIC BOJHBL. KBaHTOBBIE
SIBJICHUST

https://m.edsoo.ru/ff0c223e

KonTtponpHas padora o reme
"DeKTpoOMarHuTHOE TOJIE.

93 1
DEeKTpOMAarHuTHBIC BOJTHBL. KBaHTOBBIE
SIBJICHUST
94 [ToBTOpenue, 06006menue. Jlaboparopusie 1 1 bubmmoreka [{JOK
paboTs 1o Kypcy "B3anmoaeiicrBue Ten'" https://m.edsoo.ru/ff0c245a
I1 0600 .P
05 paceriuax i KatecTRCHINX 301 1O TENE 1 BuGimorera LIOK
" " https://m.edsoo.ru/ff0c2572
TerutoBbIe IpOLECCHI
I1 .P
oBTOpeHHe, 0000menne. Perenne Butnorexa LOK
96 pacueTHBIX M Ka4€CTBEHHBIX 3ajjay 110 TeEME 1 }
" o https://m.edsoo.ru/ff0c2a22
KIIJI TennoBBIX ABUTaTEICH
I1 .P
OoBTOpeHue, o0odeHne. Pemenne Butnnorexa LOK
97 pacueTHBIX M Ka4eCTBEHHBIX 3aJ1a4 M0 TeMe 1 .
" " https://m.edsoo.ru/ff0c2b30
KII a5exkTpoycTaHOBOK
98 [ToBTOpenue, 0600menue. JlaboparopHsie 1 1 bubnunoreka [JOK
paboTsl o Kypcy "CBeTOBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600menue. Pabora ¢ Tekcramu bu6moreka [IOK
99 .. " 1 :
110 TeM€ ''3aKOHBI COXPAHEHUSI B MEXAHUKE https://m.edsoo.ru/ff0c2d6a
100 IToBTOpenue, o600menue. Pabora ¢ Tekcramu 1 bubnuoreka IIOK
no teme "Konebanus u BoIHBI" https://m.edsoo.ru/ff0c2e82
101 IToBTOpenue, o6o0mmenue. Pabora ¢ Tekcramu 1 bubnuoreka LIOK
o Teme "CBETOBBIC SIBJICHUS https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600menue. Pabora ¢ Tekcramu 1
no teme "KBaHroBas u siaepHas ¢pusuka”
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27







YUYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIA YYEHUKA

» ®duswnka, 7 knacc/ [epeimkun A.B., O6mmecTBo ¢ orpaHHueHHON
OTBETCTBEHHOCTHIO «3/1aTeNbCTBO «DK3aMEH»

» ®duswnka, 8 knacc/ [epeimkua A.B., O0mecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «[PODA»; AxunonepHoe o01iecTBo «M31aTenbcTBO
«IIpocsemenne»

» ®dusmka, 9 knacc/ [epeimkun A.B., ['ytauk E.M., O6mecTBo ¢

OTpaHUYEHHOM OTBETCTBEHHOCTHIO «/[PODAy; AkuinonepHoe 00111ecTBO

«M3narensctBO «IIpocBemenue»

METOANYECKUE MATEPUAJIBI AJIS1 YUUTEJIA

7 KIIACC

1.PaGouas mporpamma.

2. [TporpaMmbl 0OCHOBHOTO 00111eT0 00pazoBanus. dusnka. 7 — 9 KiIaccol
(aBropsi:A.B.Ilepoimikun, H.B. ®unonosny, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kiacc/ Cocr. T.H. Cepruenko. — M.:

BAKO, 2014, B coOTBETCTBHH C BHIOPAHHBIM YUECOHUKOM:

4. Tleppimkuna A.B. ®usuka. 7 kinacc. Y4ueOHUK 1 001eo0pa3oBaTeIbHbBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.1. CoopHuUK BompocoB u 3anad no ¢pusuke. /-9 ki, — M.:



[Ipoceemenue, 2010. —192c.

8 KIIACC

1. PaGouas nporpamma. @usnka. 7 — 9kiacchl: yueOHO-METOAMUECKOTO
noco6us /coct. TuxonoBaE.H. — 2-e uzn.,crepeotun. —M.: JIpoda,2013. —
398,(2)

2. IIporpamMmbl 0ocHOBHOTO 00111eT0 00pa3oBanus. Gusnka. 7 — 9 kmaccol
(aBropsl:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nmporpamma no ¢pusuke. 7 ximace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBHUH C

BbIOpAHHBIM YYEOHHUKOM

4. Tleppikun A.B. ®@usuka. 7 kiaacc. YueOHUK 11 0011e00pa3oBaTEIbHbIX
yupexaennii . M.:[Ipoda. 2011

5. Jlykammk B.1. CoopHUK BOMIPOCOB U 3a1ad o ¢pusuke. 7-9 k. — M.:
[TpocBemenue, 2010. —192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIBHbIE U
KOHTpPOJIbHBIC paboThl. —5-¢ nm3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopubie padoTsl. KoHTpOJIbHBIE
3ananus. —Capatos:Jlunei, 2014.

8. «KoHTponbHO-U3MepuTeabHbie MaTepuansl. Ousuka. 7 kiaacc/Coct. H.U.

3opuH. — 2-¢ usn.,nepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 kiacc: yuedbHo-MeToandeckoe mocooue/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

10.A.B. Ilepwimkun ®usuka-8xi 2017 M. JIpoda

11.H.B. ®unonosua Meroanueckoe nocooue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CaMocTosiTeIbHBIE U KOHTPOJIbHBIE pabOTHI-8
kiacc 2017 M. Jlpoda

13.B.B. lllaxmarosa ,O.P. [lledep Auarnoctuueckue padotsl -8 kinacc 2016
M. Ipoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3olickuit Coopauk Borpocos u 3amau

2015 M. JIpoda

9 KJIACC

1. PaGouas mporpamma. ®usnka. 7 — 9kyaccel: yueOHO-METOAMYECKOTO
nocobus /coct. TuxonosaE.H. — 2-e uzn.,crepeorun. —-M.: [Ipoda,2013. —
398,(2)

2. IIporpamMmbl ocHOBHOTO 00111eT0 00pa3oBanus. dusnka. 7 — 9 kmaccel
(aBroper:A.B.Ileprinkun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nmporpamma no ¢usuke. 7 kiacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B coOTBETCTBHH C BHIOPAHHBIM YUYEOHUKOM:

4. Tleppimkun A.B. ®@usuka. 7 kiaacc. YueOHUK 111 0011e00pa3oBaTeIbHbIX

yupexaennii . M.:JIpoda. 2011



5. Jlykamuk B.W. COopHUK BONPOCOB U 3aaa4 1o pusuke. 7-9 k. — M.:
[Ipoceemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIbHBIC U
KOHTPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 xnacc. Jlabopatopasie padboTsl. KOHTpOIBHBIC
sananus. —Capatos:JIunein, 2014.

8. «KonTtponbHO-u3MepureabHbie Matepuannsl. Gusuka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ usn.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaueobHo-MeToandeckoe mocooue/ A.E.

Mapon.- M.: [Ipocda, 2011.- 123c.:

KoHTponsHBIE U caMOCTOATEIbHBIE pa0O0THI TT0 Gu3nKe. 9 Kacc: K y4eOHUKY
A.B. Ilepbimkuna, E.M. I'yrauk «®usuka 9 xknace» / O.W. I'pomnesa. — M.
UsnarenscTtBo «JK3ameny, 2014,

Tectsl mo pusuke. 9 knace: k yueonuky A.B. [lepeimkuna, E.M. I'yTaHIK
«Du3uka

9 knace» / O.W. I'pomuesa. — M.: MU3natenbcTBO «OK3ameny, 2010.

®dusuka. 9 kinace. Temarnueckue TecToBbIe 3aganus i noarorosku k ['NA. /
aBT.- cocT.: M.B. boitnenko, O.H. Mupomkuna. — fApocnasis: OO0

«Axanemus pa3Butus», 2014,



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

7 KIIACC

. bubnuoteka — Bc€ mo npeametry «dusuka». — Pexum qoctymna:
http://www.proshkolu.ru

2. BuneoomnbiTel Ha ypokax. — Pesxxum mocryma: http:/fizika-class.narod.ru

3. Enunas xomnekuus uudpoBsix o0pazoBaTeIbHBIX pecypcoB. — Pexum

noctyna: http://school- collection.edu.ru

4. 'HrepecHble MaTEepHalIbl K ypoKaM (DU3UKHU MO TEMAM; TECTHI 110 TEMAM,;
HarJsTHBIE TTOCOOMs K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5. lludgpossie 06pazoBaTenbHbIE pecypchl. — Pexum qoctymna:
http://www.openclass.ru

6. DnexTponHble yueOHUKY 10 (pusuke. — Pexxnm moctyma:
http://www.fizika.ru

8 KJIACC

1. bubnuoTteka — Bc€ mo npeametry «duszukay. — Pexxum noctyna:
http://www.proshkolu.ru

2. BuneoomnbiTel Ha ypokax. — Pesxum nocrymna: http://fizika-class.narod.ru

3. Enunas xomnexnus nudpoBeix 00pa3oBaTeIbHBIX pecypcoB. — Pexum



noctyma: http://school- collection.edu.ru

4, HHTCpGCHI)IC MaTCpHalibl K YpOKaM (bl/ISI/IKI/I I10 TeMaM, TCCTHI 110 TEMaM;

HarJIsIIHbIE TOCOOHs K ypokaM. — Peskum poctyma: http://class-fizika.narod.ru

5. Lludppossie oOpa3zoBaTenbHbIe pecypebl. — Pexum qoctyna:

http://www.openclass.ru

6. DnekTpoHHbIe YueOHUKH 0 (husuke. — Pexxum gocrtyma:

http://www.fizika.ru

9 KJIACC

1. BuneoomnsiThl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

2. Enunas xomiexius mudpoBbeIX 00pa3oBaTEIbHBIX peCypcoB. — Pexum

noctymna: http://school- collection.edu.ru



3. HHTCpGCHI)IC MaTCpHaJibl K YpOKaM (bl/ISI/IKI/I I10 TeMaM, TCCTHI 110 TEMaM;

HarJIsIIHbIE TOCOOHS K ypokaM. — Peskum mpoctyma: http://class-fizika.narod.ru

4. lludposeie 0Opa3oBaTesbHbIE peCypchl. — Pexxum noctyna:

http://www.openclass.ru

5. DNEeKTpOHHbIE YUEOHUKHU MO Ppu3nKe. — Pexum gocrtymna:

http://www.fizika.ru

6.IucranonHas mkoixa Ne368 http://moodle.dist-368.ru/ OTkpbITHIN KiIacc.

CeteBoe oOpa3oBartenbHOe coobOImecTBo. http://www.openclass.ru/node/109715

7. Enunas kosuekuus u@poBbIX 00pa3oBaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbIi HEHTP UHPOPMAITMOHHO-00PA30BaATENbHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. Unrepnet ypok. http://interneturok.ru/ru/school/physics/



10. T'azeTa «1 ceHTAOps» MaTepHalbl IO (PUBHKE.

http://archive.1lseptember.ru/fiz
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12. Kusas ¢uzuka: odyqaromas nporpamma. http://www.int-

edu.ru/soft/fiz.html
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