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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3Mke Ha YpOBHE OCHOBHOrO 00IIero o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJIO)KEHHM W TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTENbHOM MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéTtom (penepanbHOI padoyeil MporpaMMbl BOCIIMTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConmepxaHue mporpaMMbl 1O (U3MKE HaAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHON T'PAaMOTHOCTH OOYYalOUIMXCSd M OpPraHH3alUi0 H3y4YeHUS
¢u3MKN Ha NeATEeIBHOCTHOW OCHOBE. B mporpamMe mo ¢u3MKe YUUTHIBAIOTCS
BO3MOYKHOCTH ydeOHOro mnpeamera B peanuzauuu tpedboBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METaIllPEIMETHBIM pe3yJbTaTaM OOYUYCeHHs, a TaKKe
MEXMPEIMETHBIE CBSI3M €CTECTBEHHO-HAYyUHBIX YUE€OHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no gu3uke yCTaHABIMBAET pacHpesesieHue y4eOHOro mMaTepuasa
1o rojaMm oOyuyeHus (o Kiaccam), MpenjgaraeT NpUMEPHYIO MOCIIEN0BATEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUSA IPEIMETHOTO COAEP/KAHUS U yUETE
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroXCs.

[Tporpamma no ¢usnke pazpaboTaHa C 1eJIbI0 OKa3aHUsI METOIUYECKOM TOMOIIN
YUUTEIIO B CO3IaHUM pabouel MporpamMMsl 10 y4eOHOMY MPEAMETY.

®du3urka sBIAETCI CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHO-HAYUHBIX yU4E€OHBIX
pPEeIMETOB, MOCKOJBKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBJICHUM,
U3y4aeMbIX XUMHUEH, ONooruen, acTpoHoMuen U pusznyeckoi reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHO-HAYYHYIO KapTHHY MHUpa, MPEAOCTaBISIET HauboJiee SICHbIE
oOpasipl NPUMEHEHHUsI HAYYHOIO0 METOJa MO3HaHUs, TO €CTh CI0c0o0a MOyuyeHus
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna u3 riaaBHBIX 3a7a4d (U3UYECKOr0 O0pa3oBaHUSl B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (hOPMHUPOBAHMH €CTECTBEHHO-HAYYHOU TI'PaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronuxcs.

N3yuenne (¢u3uku Ha 0a30BOM ypOBHE IMperoaraeT OBJIaJcHUE
CICAYIOIMIMMH KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMIMMHU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTB:

HAay4YHO 00BACHATH ABJICHUA, OLCHHMBATb M IIOHUMATDb 0COOEHHOCTH HAay4YHOT'O
HCCICAOBAHUS, HHTCPIIPETUPOBATH JaHHBIC 151 HCIIOJIB30BAaTh HAay4YHBIC
JA0Ka3aTcJIbCTBaA AJIA IIOJTYUYCHHUS BBIBOJOB.

[lenrn w3yueHus (uU3MKKH Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHUs
ompenenensl B KoHienuu mnpenojaBaHus ydeOHoro mnpenmera «dus3uka» B



oOpa3oBaTeNbHbIX Opranu3anusax Poccuiickoit denepamnmn, peann3yomnux OCHOBHbIC
o0mieoOpa3oBaTeibHbBIE  MPOrPaMMbl,  yTBEpKIAEHHOW  pemenueM  Kosteruu
MunucrepcTsa npocserieHus Poccutickoit deneparuu (mpotokon ot 3 nexadbps 2019
r. Ne TIK-4BH).

Henn uzyuyenus: puzukm:

npuoOpeTeHne MHTEepeca M CTPEMJICHHS OOy4alomMxcs K HayYHOMY H3YyUEHHUIO
HOPUPOABI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM; pa3BUTHE
OpeACTaBICHU O  HAayyHOM  MeETo/Ae  TMO3HaHus W (QopMupoBaHUE
UCCIIEIOBATENILCKOTO OTHOIICHUSI K OKPYXAIoIIKUM SIBICHUAM; (opMUpOBaHUE
HAyYHOTO MHUPOBO33pPEHUSI KaK pe3yibTaTra MU3yyeHUs OCHOB CTPOCHHS MaTEpUU U
(GyHIaMEHTaJIbHBIX 3aKOHOB (U3UKK; (OPMUPOBAHME TNPEJCTABICHUNH O pOJIU
Gu3MKK A7 pa3BUTUS JPYTMX €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTUM;
pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cdepax Oynymied mnpodeccuoHambHOU
NESTEIIbHOCTH, CBA3AHHOM € (DM3HMKOM, TMOArOTOBKA K JajbHEHIIEMy OOYYEHHIO B
3TOM HalpaBJICHUHU.

JlocTrkeHHEe ATUX LENeil MpOorpaMMBI 10 (PU3UKE HA YPOBHE OCHOBHOI'O OOILIETO
o0Opa3oBaHMsI 00ECTIEYNBACTCS PELICHUEM CIIENYIOIINX 3a4a4:

npUOOpETeHNE 3HAHUM O JHMCKPETHOM CTPOCHUHM BEIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX SIBIICHUSX; MPHOOpETECHUE
YMEHUN ONHCHIBATh M OOBICHATH (U3MYCCKUE SBJICHUS C MCIOJb30BaHUEM
MOJTYYCHHBIX 3HAaHUH; OCBOSHHE METOJIOB PEIICHUS MTPOCTEUITNX PACUETHBIX 3a71a9 C
UCIOJIb30BaHUEM bu3nYecKux MoOJIeTIeH, TBOPUYECKHUX u
MPaKTUKO-OPUCHTUPOBAHHBIX 3aJlady; Pa3BUTHE yMEHUN HAOMIOMATh MPUPOIHBIC
SIBJICHUSI W BBITIOJNHATH OTBITHI, JJAOOpATOPHBIE Pa0dOTHl M AKCICPUMEHTAIBHBIE
HCCIIEIOBAHUSI C UCIOJIb30BaHUEM M3MEPUTEIIBHBIX MPUOOPOB; OCBOCHUE MPUEMOB
paboTel ¢ uHpopmaluend (U3NYECKOro CoAepKaHus, BKIIOYas HHGOPMAIUIO O
COBPEMCHHBIX JOCTIKEHUAX (HU3WKH, aHAIW3 W KPUTHYECKOE OIICHUBAHWE
uHpopMaluu; 3HAKOMCTBO co cdepamu npodeccuoHaTBLHON IESITEIBLHOCTH,
CBS3aHHBIMM C (U3MKOH, W COBPEMCHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro
oOpasoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIEI0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEAENIO).

[Ipennaraemseiii B mporpamme mo (Qu3MKe mnepedeHb JIabopaTOpHBIX padoT U
OTIBITOB HOCHUT PEKOMEHIATEIbHBIA XapaKTep, yUUTEhb JeJIaeT BHIOOD MPOBEACHUS
7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEH



00y4arolmXxcsl, CIMCKa dKCIEPUMEHTANbHBIX 33JJaHUM, MIpEeAaraéMbIX B paMKax
OCHOBHOT'O FOCYapCTBEHHOI'0 dK3aMeHa 10 (U3HKeE.
COAEPXKXAHUE OBYYEHMUSA

7 KIIACC

Pasznen 1. ®u3nka u €€ posib B IOZHAHUM OKPY KAKOLIEr0 MUPA.

®uszuka — Hayka O mnpupone. fABneHus npuponpl. PUHYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckne BelWyuHbL. W3mepenune (uznyeckux BeaUMYUH. DPuU3NUECKHe
npudopsl. [lorpenHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka wu pApyrue ecTeCTBEHHbIE HAyKd H3Yy4arOT MPUPOIY.
EcTecTBeHHO-HayYHBIM METOJ] MO3HAHUS: HAOMIOJCHHE, IMOCTAHOBKA HAYYHOIO
BOIPOCA, BBIJBMKEHUE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE THIOTE3, OOBICHEHUE
HaOmogaemoro siiaeHus. Onucanue Gu3NIecKuX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

MCX&HI/I‘ICCKI/Ie, TCIIJIOBBIC, DJICKTPUUCCKUC, MAIHUTHBIC, CBETOBBIC SIBJICHHA.

dusznueckue npuoOPsI U MpoLelypa NPSIMbIX U3MEPEHUIN aHAIOTOBBIM U IIU(POBHIM
npruOopoM.

Jlabopamopuvie pabomoul u onvimel.
Omnpenenenue MeHbI ASTESHUS IIKAIbl U3MEPUTEIHLHOTO MPUOOpa.
N3mepenue pacCTOsTHUN.
N3mepenne 06bEMa KUAKOCTH U TBEPIOTO TeA.
OmnpeneneHue pa3MepoB MajbIX TeI.

N3Mepenue teMmreparypbl ONpU MOMOIIM KHUJIKOCTHOIO TEPMOMETpa U AaTUMKa
TeMIEPaTypHI.

HpOBe,)ICHI/IC HCCIICA0BAHUA IIO0 IIPOBCPKE T'MIIOTE3bI: AAJIBHOCTD nojéra IIapurkKa,
MYIICHHOI'O TOPU30HTAJIBHO, TCM 6OJ'II)I]_IG, yeM OoJIbIIe BBICOTA ITyCKa.

Pa3nen 2. IlepBoHayasbHbIE CBeIEeHUS O CTPOEHHMH BellecTBa.

CTpO@HI/Ie BCIICCTBA.: aTOMbl MW MOIJICKYJIBI, HX  Pa3MCPBhI. OHI)ITI)I,
JAO0Ka3bIBAOIMIKUC JUCKPETHOC CTPOCHNEC BCIICCTBA.



JIBm>keHue wyactui] BemecTBa. CBA3b CKOPOCTHM JBHKEHUS YacCTHI] C
Temriepatypoii. bpoyHoBckoe nBwkenue, nuddysus. BzammomericTBue yacTuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KHUAKOCTEH M TBEPIBIX
(kpucTaJTIMYecCKnX) Ted. B3auMOCBA3b MEX]y CBOWCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX M HUX aTOMHO-MOJIEKYJISIpHBIM CTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUWA BOJIBI.

Jemoncmpayuu.

Hab6mronenune 6poyHOBCKOTO JBHKCHUS.

HaGmonenue nuddysun.

Ha6HIOII€HI/Ie HBHGHHﬁ, 06T>5ICH5HOH_[HXC5I IMPUTAKCHUCM HJIK OTTAJIKUBAHHCM YaCTHUIL
BCIICCTBA.

Jlabopamopuwie padbomol u onvimel.

OrueHka AuaMeTpa aToMa METOA0M PsAI0B (C UCT0JIb30BaHueM GoTorpaduii).
OnbITE IO HAOJIOICHUIO TETJIOBOT'O PACIIMPEHUS Ta30B.
OnbITHI O OOHAPYKEHUIO IEHCTBUSI CUIT MOJIEKYJISIPHOTO TIPUTSKEHUSI.

Pa3znen 3. /IBM:keHHe U B3aUMO/IeiicTBHE TeJl.

Mexanudeckoe NBIKEHHE. PaBHOMEpHOE U HEpPaBHOMEPHOE JIBUXKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh NPU HEPABHOMEPHOM JBHKEHUHU. Pacuér mytu u
BPEMEHU JBUKCHUS.

SlBnmenne wuHEpUMU. 3aKOH WHEpUMH. B3anmmonencTBMe Ten Kak IPUYMHA
M3MEHEHHUs] CKOPOCTH JABVKEHHUS Tell. Macca kak Mepa HHEPTHOCTH Tena. [IoTHOCTh
BenlecTBa. CBs3b IVIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA.

Cuita Kak XapakTepUCTHMKa B3auMOAEHCTBUS Tedl. Cuila ynpyrocTd M 3aKOH
['yka. MI3mepenue CUiibl C MTOMOLIBIO IMHAMOMETpA. SIBJIEHUE TATOTEHUS U CHIIA
TskecTd. Cuia TsKeCTH Ha Apyrux mianerax. Bec tena. HeBecomocTs. Cnoxxenue
CWJI, HAIIPABJIEHHBIX 110 OAHOU NpsiMoil. PaBHoelcTBytomas cuil. Cuia TpeHusl.

TpeHne CKONbKEHUS U TPEHHUE NTOKOsA. TpeHue B IPUPOJE U TEXHUKE.

Hemoncmpayuu.

HaGmronenrne MexaHHn4eCKOoro ABMKCHUS TEa.
N3MepeHune CKOpoCTH MPSIMOJIMHEMHOTO IBUYKECHHUSL.
HaOGmronenue siBfieHust HHEPIIUH.

Ha6J'IIO,Z[CHI/I€ HN3MCHCHUA CKOPOCTH IIpHU B3aUMOICUCTBUU TEI.



CpaBHeHI/Ie MacCcC 110 BSaHMOHGﬁCTBHm TCII.
Cnoxenue CUJI, HAIIPaBJICHHBIX I10 OI[HOﬁ HpHMOﬁ.

Jlabopamopuvie padbomol u onvimel.

OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBMKEHUs (IIapuKa B >KUAKOCTH, MOJEIU
AIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

Onpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpyCKa WM IapyKa [0 HAaKJIOHHON
IUIOCKOCTH.

Omnpenenenne IIIOTHOCTH TBEPIOTO TENA.
OnebIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh PACTSLKEHUS (eopManum) Npy>KHUHbI OT
IIPUII0KEHHOU CUIIBI.

OMBITHI, TEMOHCTPUPYIOILIHE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja u
XapakTepa CONMPUKACAIOIINXCS MOBEPXHOCTEN.

Pasznen 4. /laByienne TBEPABIX TeJl, )KHAKOCTEH M ra3oB.

JaBnenne. CriocoObl YMEHBINIGHUSI U YBEIIMUEHUsI JaBjieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJeHUS raza oT o00bEma, Temmeparyphl. [lepemaua naBieHus
TBEPABIMU TENAMH, >XUIAKOCTAMH M ra3zamu. 3akoH [lackans. IlneBmaTmueckue
MaIlllUHbl. 3aBUCUMOCThH [IABJICHUSI KUJKOCTH OT TIyOWHBI. ['MapocTaTudyeckuil
napanokc. Cooluaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmochepa 3emsm u armochepHoe napieHue. llpuumHbl cyliecTBoBaHUs
BO3aAymHON o06osouku 3emun. Onwit Toppuueru. M3mepenue atmocdepHOro
NaBJieHUs. 3aBUCHMOCTh aTMOC(EpPHOTo JaBICHHUS OT BBHICOTHI HAJl YPOBHEM MODSL.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBre KUIAKOCTH M Ta3a Ha IOIPYKEHHOE B HUX TEJNO. BpITamkuBaromas
(apxumenoBa) cuna. 3akon Apxumena. [InaBanue ten. BozayxornaBanue.

JHemoncmpayuu.

3aBUCUMOCTb JIABJIECHUS ra3a OT TEMIEPATYpPHI.
[lepenaua naBiaeHUs KUJIKOCTBIO U Ta30M.
Coobmiaromyecst COCy/Ibl.

['mapaBauyueckuit mpecc.

[IposiBnenue neiicTBUs aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKMBAIONIEH CHIIBI OT 00BbEMA MOTPYKEHHOW YacTU Tena |
IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEN CUIIbI BECY BBITECHEHHOM KUIKOCTH.



YcinoBue 1U1aBaHUs TeJI: IUJIaBaHUE WIIM IOIrpy>KCHHUEC TCJI B 3aBUCHUMOCTH OT
COOTHOIICHHUS MJIOTHOCTEH TejIa U KHUIAKOCTH.

Jlabopamopuvie pabomol u onvimel.

HCCJ’I@I{OB&HI/IC 3aBUCHMMOCTH BC€Ca TCJIa B BOJC OT 00BEMa I'IOFpY)KéHHOﬁ B ZKNJKOCTb
qacCcTH TCJia.

OnpeneneHue BBITAIKUBAIOIICH CUIIbL, JCHCTBYIOIIEH Ha TENO, MOrPYXEHHOE B
KUIKOCTb.

[IpoBepka HE3aBHCHMMOCTH BBITAIKMBAKOIIEH CWIBI, JEUCTBYIOIIEH Ha TEJIO B
YKUJKOCTH, OT MacChl Tea.

OMnBITEI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKMABAIOIIECH CUJIBI, NEUCTBYIOLIEH
Ha TEJIO B JXHUJIKOCTH, OT 00bEMa MOTpyXKEHHOW B >KMJIKOCTh YAaCTH Teda U OT
IJIOTHOCTH JKUJIKOCTH.

KonctpyupoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJKHA W ONPEACIEHUE €€
rpy30H0ABEMHOCTH.

Pa3nen 5. Pabora 1 MOIIHOCTB. JHeprus.

Mexanuueckasi padboTta. MOIIHOCTb.

[TpocTeie MeXaHU3MBbI: pblYar, OJIOK, HAKJIOHHAas IJIOCKOCTh. I[IpaBumio
paBHOBecus prruara. [I[puMeHeHne npaBuiia paBHOBECHS pblyara K OJIOKy.

«3onotoe npaBusio» Mexanuku. KIIJ[ mpocTeix MEXaHU3MOB.
[IpocTeie MexaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas dHeprus. KuHernueckas U NOTEHIMAIbHAsg DHEPIU.
[IpeBpaiieHre 0QHOTO BHUJIa MEXaHUYECKOW DHEPTUU B APYroi. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Hemoncmpayuu.

[Ipumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopuvie padbomul u onvimel.

Onpenenenrie pabOThl CHJIBI TPEHHUS TPH PABHOMEPHOM JIBIDKCHHU TeNa TI0
TOPU30HTAIBLHOMN MTOBEPXHOCTH.

HccnenoBanue yciioBUM paBHOBECHS pblUara.
N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.
N3ydeHne 3ak0Ha COXpaHEHUSI MEXAHUYECKON YJHEPTUH.

8 KJIACC



Pa3nen 6. TenioBble ABJICHUA.

OCHOBHBIC  ITOJIOKCHHUS MOJIeKy.IIHpHO--KHHeTI/IIIeCKOfI TCOPHUHN CTPOCHUA
BCIICCTBA. Macca u Pa3MCpPbl AaTOMOB W MOIJICKYIJIL. OHI)ITI)I, IMOATBCPKAAIOIINUC
OCHOBHBIC ITOJIOZKCHU MOHCKYHHPHO-KHHGTH‘{GCKOﬁ TCOPHUM.

Mopgenu TBEPAOro, KHUAKOTO M Tra3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOICTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TOJOXKEHUN MOJEKYJIIPHO--KUHETUYECKOW TEOpUHU.
CMaurBaHMe U KalWUIIPHBIC sIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS
yactull. BHyTpeHHss sHeprus. CrnocoObl HU3MEHEHHUS BHYTPEHHEH SHEpruu:
TeIUIoNepeada U copepuieHre padboTsl. Buasl Temonepeaadn: TEIIONPOBOAHOCTD,
KOHBEKIMS, U3ITy4YEHHUE.

KonnuecTBo TemnoThl. YenbHas TEIUIOEMKOCTh BELIECTBA. TeriooOMeH U
TEIUIOBOE paBHOBECHE. Y paBHEHUE TEIIOBOTO OanaHca. [InaBineHue u oTBepieBaHne
KPUCTAJUIMYECKUX BEIIECTB. YJelbHas TeruioTa IuiaBieHus. [lapooOpasoBanue u
koHaeHcauus. Hcnapenue. Kunenume. VYnenpHas temnora mnapooOpa3oBaHMSL.
3aBUCUMOCTh TEMIEPATYPBI KUIIEHUS OT aTMOC(HEPHOT0 AaBICHHUS.

BnaxunocTts Bo3ayxa.

DHeprus TOIIMBA. Y JebHas TEIUIOTa CTOPAHUS.

[Tpuntumnel paboTs! TeroBeix ABurareneit KI1/] remioBoro asuraresns.
TernnoBble IBUTaTENN U 3aILUTa OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUsT M TMpEeBpalleHUsT DHEPrud B TEIUIOBBIX MPOIECCaX.
Jemoncmpayuu.

Hab6mronenme 6poyHOBCKOTO JIBUKEHUS.
Hab6nronenue nuddysuu.

HabOmronenue siBjeHU CMauYnBaHUs U KaMWLIAPHBIX sSBJeHuid. HaOmronenue
TEIJIOBOTO PACIIMPEHUS TEI.

N3meHeHue naBieHus ra3a mpu U3MEHEHUH 00bEMa M HAarpeBaHUU WIIH OXJIKICHUH.
[IpaBuna u3MepeHus: TeMIepaTypsl.

Bunbl Temonepenayn.

OxaxIeHUE MPH COBEPIISHUH PAOOTHI.

Harpeanue npu coBepiiieHny paboThl BHEITHUMH CUJIAMH.

CpaBHeHHE TEIJI0EMKOCTEN pa3InuHbIX BEIECTB.



HaOmronenune kumnenus.
HaGmroieHue mocTossHCTBa TEMIIepaTyphl IIPH TJIABJICHHUH.
Moenu TEeIUIOBBIX JABUTAaTEIICH.

Jlabopamopnsie pabomot u onvimel.

OmnbITEI 10 0OHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSKEHUS.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

OmnBITHI 110 HAOIIOICHUIO TEIUIOBOTO PACIIUPEHUS ra30B, )KUIKOCTEH U TBEP/BIX TEI.
Omnpenenenue AaBiieHUs BO3Ayxa B OaJUIOHE LIITPULIA.

OnBITHI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTD JIABJICHUS BO3JlyXa OT €ro o0néMa u
HarpeBaHUs WIN OXJIAKICHUS.

[IpoBepka TruUMOTE3bl JUHEWHONW 3aBUCUMOCTU JUIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGnronenue n3MeHeHust BHyTpEHHEH SHEPTUU Teja B pe3yJibTaTe TeIulonepeaadu u
pabOThl BHEITHUX CHIL.

HccnenoBanue sBIIEHUS TEMII000OMEHA NTPU CMEIIUBAHUH XOJIOJAHOW U ropsuei BOJIBI.

OnpeneneHI/Ie KOJIMYCCTBA TCIUIOTHI, ITOJIYUYCHHOI'O BOI[Oﬁ IIpu TEIJI000MEHE C
Harp€TbiM MCTAJINIMYCCKUM LMUJIMHAPOM.

OmnpeneneHue yaeabHON TEIIOEMKOCTH BEUIECTBA.
HccnenoBanne mponecca UCIapeHusl.
OrnpeneneHne OTHOCUTENbHON BIAXKHOCTH BO31yXa.
Ornpenenenue yaeabHONW TETJIOTHI MIaBJICHUS JIbJA.

Pa3zjnes 7. DiiekTpryecKue 1 MAarHUTHbIE SIBJICHUSI.

OnekTpuzanus Ten. J[Ba poaa 3JIEKTpUYECKHX 3apsioB. B3anmmonerctBue
3apsKEHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTh CHIIbI B3aUMOAEHCTBHUS 3aPSAKEHHBIX
TEJl OT BEJIMYUHBI 3aPSJ0B U PACCTOSHUS MEXITY TEIaMH).

Onekrpuueckoe mnone. HanpsoxkéHHOCTh anekTpuueckoro mnois. IlpuHoun
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsaoB. DJEMEHTAPHBIA DJIEKTPUUYECKUN 3apsl.
Crpoenne atoma. [[pOBOJHUKYN U AUAIEKTPUKHU. 3aKOH COXPAHEHUS IIEKTPUYECKOTO
3apsza.



DJIEKTPUYECKUH TOK. YCJOBHS CYIIECTBOBAHMUS DJIECKTPUUECKOrO TOKAa.
WM cTOYHUKM TIOCTOSIHHOTO TOKa. JIeMCTBUSL SIEKTPUUECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onexkrpuueckas unenb. Cuiga Toka. DJIEKTPUUECKOE  HampsHKEHHE.
ConpoTuBieHHE IPOBOJHUKA. Y AEIBHOE CONIPOTUBIIEHUE BellecTBa. 3akoH Oma
g ydactka nenu. [locienoBaTenlbHOE M NMApAJIENIBHOE  COEAVHEHHE
IIPOBOJHHKOB.

PaboTa 1 MOIIHOCTB ANEKTpUYECKOro Toka. 3akoH Jxoyns—JIenma.
DJeKTpUyYecKre UENH U NOTPEOUTENH dIIEKTPUIECKOor 3Heprun B ObiTy. KopoTkoe
3aMbIKaHHE.

IlocTossHHEBIE MarHuTel. B3amMmopaelcTBre NOCTOSHHBIX MAarHuTOB.

MarautHoe none. MarauTHoe 1osie 3eMild U €r0 3HaY€HUe I KU3HHU Ha 3eMIIE.
Oneir  Opcrena. MarHutHoe 1ojie  JIEKTpUYECKOro Toka. IIpumeHeHune
AJIEKTPOMArHUTOB B TEXHUKE. JICHCTBYME MarHUTHOIO I10JI1 HA POBOAHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSHHOIO TOKa. VICHosib30BaHUE >3JEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmnbrTer @apajnes. SBneHue 3IeKTpOMaratuTHON nHAyKumu. [Ipasuio Jlenna.

OnextporenepaTop. CriocoObl MOIYYSHUS JIEKTPUUECKON SHEPTHUH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLus Tell.

JIBa posa »IEKTPUYECKUX 3apsAI0B U B3AMMOJCHCTBUEC 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DJIEKTPOCTATUYECKAS UHYKIIHS.

3aKOH COXPaHEHUS MIEKTPUUECKUX 3apsAI0B.
[IpOoBOJHUKH U TUDJICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIUHUAN 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.

JIeiCTBHS 3IEKTPUYECKOTO TOKA.

DJIEKTPUUECKHM TOK B )KUJAKOCTH.

["a30BbIii pa3psia.

N3mepeHue cuiibl TOKa aMIEPMETPOM.



W3MepeHue 31eKTpUYECKOT0 HAMIPSIKEHUS BOJIbTMETPOM.
Peocrar n MmarasuH cOnpoTUBIECHUN.
B3aumoeiicTBie MOCTOSHHBIX MArHUTOB.

MOI[GJ'II/IpOBaHHe HCBO3MOXHOCTHU Pa3aCICHUA IIOJJIOCOB MAaIrHUTA. MO,IIGJII/IpOBaHI/IG
MarHUTHBIX I10JICH ITOCTOSIHHBIX MarHuTOB.

OmneiT Opcrena.

MarauTHoe 1oJie Toka. JJIEKTPOMarHur.

JleficTBrE MarHUTHOTO I10JIs1 HA IPOBOJHUK C TOKOM.
DIEKTPOABUIaTEIb IOCTOSHHOIO TOKA.

HccnenoBanue ABIEHUS JIEKTPOMAarHUTHOW MHTYKIIVH.
OmneiTer @apanest.

3aBUCUMOCTD HaITpaBJICHUA HMHAYKOUOHHOI'O TOKa OT YCJIOBI/Iﬁ
€ro BOSHUKHOBCHHMUAI.

DJeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomoul u onvimel.

OnBITEI TIO Ha6J'I}OI[CHI/IIO QJICKTPU3AallUU TCII HHI[YKHHCIZ H IIpHU COITPUKOCHOBCHHU.

HccnenoBanue 1eiCTBHSI SJACKTPUICCKOTO TIOJIS Ha MPOBOJHUKHU M TUAJICKTPHUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKOMN LIETIH MOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynmpoBaHue HaAPSKECHUSL.

HccnenoBanue 3aBUCMMOCTM  CWJIBI  TOKa, UAYILIETO YEpPe3 PE3UCTOp, OT
CONPOTUBJIEHUS] PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD AJIEKTPUUECKOTO COMTPOTUBIICHUS
MPOBOJAHUKA OT €r0 JUIMHBI, IO TTONIEPEYHOT0 CEYEHUS U MaTepHaia.
[TpoBepka mpaBuiIa CIOKEHUS HAMPSKEHUN MPU MOCIEIOBATEIILHOM COCAUHEHUU
JIBYX PE3UCTOPOB.

[TpoBepka npaBuiia AJis CUIIbI TOKA MPU MAapaLIETbHOM COETUHEHUN PE3UCTOPOB.
Omnpenenenre paboThI AIEKTPUUECKOr0 TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIACIIAEMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YE€PE3 JTAMIIOUKY, OT HAPSKECHUS
Ha HEN.



Onpenenenue KIIJ[ narpesarens.
HccnenoBanrie MAarHUTHOTO B3aUMOICHCTBUS OCTOSTHHBIX MAarHUTOB.

W3ydeHre MarHUTHOTO TOJISI MOCTOSHHBIX MAarHUTOB TMPH HX OOBEAMHEHUU W
pa3ieTeHHN.

HCCJ’I@I{OB&HI/IC ﬂeﬁCTBHH QJICKTPUYICCKOI'O TOKAa HA MATHUTHYIO CTPCIIKY.

OHBITLI, ACMOHCTPUPYHOIIHUC 3aBUCUMOCTD CUJIBI BBaHMOHCﬁCTBHH KaTyIIKHU C TOKOM
N MaravTa OT CHJIbI TOKA 1 HAIIPABJICHHWA TOKA B KaTYHIKC.

N3ydeHne nelcTBUSA MAarHUTHOTO MOJII HA TPOBOJAHUK C TOKOM.
KoHcTpyupoBanue u uzydeHue paboThl AIEKTPOIBUTATEINS.
N3mepenue K11/ anekTpoaBurareibHONM yCTAaHOBKHU.

OneITHL 110 HCCJIICAOBAHUIO ABJICHUA BJICKTpOMaFHHTHOﬁ HHAYKOUH: UCCICOAOBAHNUC
W3MCHCHUM 3HAUCHUS U HaIpaBJICHUA HHAYKIIMOHHOI'O TOKA.

9 KJIACC

Pa3nen 8. Mexanndeckue siBJeHUS.

Mexannueckoe aBwkeHHe. MarepuanbHas Touka. (CucrtemMa OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKCHHS. PaBHOMEpHOE MPAMOJIMHENHOE
nBuxeHne. HepaBHomepHOe npsamMonnHerHoe aBukeHue. CpenHss U1 MITHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKECHUMU.

VYckopenne. PaBHOyckopeHHOe TpsiMOJMHEHOe JBuxkeHue. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE nBIXXKEHHE TO OKpYyKHOCTU. Ileprog u dactora oOpaileHus.
JIunelHas u yrioBas CKOpocTH. LIeHTpocTpeMuTENnbHOE YCKOPEHHUE.

[Tepseiit 3akoH Hptorona. Bropoii 3akon HeroTtona. Tperuit 3akon HeroroHa.
[TpuHIMII CYTIEpIIO3ULIMU CUIL

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHjia TPEHUS CKOJIbKEHHUS, CHUIIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuiia TSDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOPEHHE CBOOOHOTO
nanenusa. JIpwxkenue rmianeT BOkpyr Comuima. IlepBas kocMuyeckasi CKOpPOCTD.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHONW TOYKH. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsixecTH.



Nmnynbe Tena. M3amMenenune ummynbca. MMmynabe cuiibl. 3aKOH COXpaHEHHUS
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexanudeckast paboTa 1 MOIIHOCTh. PaboTa chil TsKeCTH, yIPYyroCTH, TPEHUSL.
Cesi3p sHeprun u pabotel. [loTeHuumanbHas SHEprusi Tena, MOAHITOrO Haj
NOBEPXHOCTHIO 3eMJM. [loTeHIImanbHas F3HEPTrUsl cxKaTOM NMpyKuHbl. KuneTnueckast
sHeprusd. Teopema O KMHETUYECKOW JHEPIMM. 3aKOH COXPAHEHMS MEXaHUYECKOU
SHEPIUH.

Jemoncmpayuu.

Hab6nrogenne MexaHn4eckoro JABMKEHUS Tella OTHOCUTENBHO Pa3HBIX TeNl OTCUETA.
CpaBHeHUME NyTEN U TPACKTOPUM JBMKEHHUS OJTHOTO U TOTO K€ T€la OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

I/IBMepeHHG CKOPOCTH U YCKOPCHUA HpﬂMOJIHHGfIHOFO JABHKCHUS.
HCCHCI{OB&HI/IC IMIPHU3HAKOB PABHOYCKOPCHHOT'O JABUKCHUA.
Ha6HIOII€HI/IC ABHIKCHHUA TCJIA II0 OKPYKHOCTH.

HabOmoneHne MexXaHMUYECKUX SIBICHUHM, NPOUCXOJAIIMX B CHCTEME OTCYETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBHJKEHUM OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUS T€la OT MACChI T€Ja U ICHCTBYIOIIECH HAa HETO CUJIBI.
HaOmronenue paBeHcTBa CUII PU B3aUMOJICCTBUM TEIL.

M3meHeHue Beca Tena Npyu yCKOPEHHOM ABMkeHuH. llepenaua
UMITYJIbCA IPY B3aUMOJIEHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.
CoxpaHeHHe UMITyJIbCca ITPU HEYIIPYTOM B3aUMOJECHCTBUY.
CoxpaHeHne UMIyJibca pu adCOIIOTHO YIPYTOM B3aUMOJICHCTBUM.

Hab6nronenune peakTMBHOTO JIBUKCHHSL.
CoxpaHeHre MEXaHUYECKOW SHEPTUU TIPU CBOOOTHOM ITaJICHUH.

CoxpaHeHre MeXaHUYECKOW YHEPTUH TP JBH>KEHUU TeJIa MOJT IEUCTBUEM NPYKUHBI.

Jlabopamopuvie padbomoul u onvimel.

KonctpyupoBanue Tpakra Jjis pa3roHa U AAIbHEUIIEro paBHOMEPHOIO JIBUKECHUS
IapUKa WUJIU TEJICKKHU.

Omnpenenenve cpeaHe CKOPOCTH CKOJIbKEHUS OpyCKa WM JBIXKEHUS IIapHKa IO
HAKJIOHHOM IJIOCKOCTH.



OmnpeneneHre yCKOpEHUsl Tejaa MPU PaBHOYCKOPEHHOM JBUKEHUU IO HAKIOHHOMN
MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH ITPH PaBHOYCKOPEHHOM JBHKCHHUH 0€3
HA4YaJIbHOM CKOPOCTH.

[TpoBepka THMOTE3bI: €CIIM IpPU PABHOYCKOPEHHOM JBI)KEHUU O€3 HaudaJbHOU
CKOPOCTHM TIyTHM OTHOCSATCSA KaK pPAJA HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
IIPOMEXKYTKN BPEMEHU OJIMHAKOBBI.

HCCHCI{OB&HI/IG 3aBUCUMOCTHU CHJIbI TPCHHUA CKOJIB)KCHUA OT CHJIBI HOPMAJBHOI'O
JaBJICHHA.

Omnpenenenne k03P GUIIMEHTA TPEHUS CKOIBKCHHUS.
Omnpenenenne KECTKOCTU MPYKUHBI.

OHpGI[eHeHI/IG pa6OTLI CWIbl TpPCHHUA IIpU PABHOMCPHOM JIBHMJKCHHM TCJIa IIO
FOpI/ISOHTaJIBHOﬁ IMOBCPXHOCTH.

Omnpenenenue paboThl CHIIBI YOPYTOCTH IPHU MOABEME Ipy3a C HUCIOIb30BAHUEM
HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

HByLIGHI/Ie 3daKOHa COXPAaHCHU SHCPIUH.

Pa3nen 9. MexaHn4ecKHe KOJIe0aHUS U BOJIHBI.

KonebarenbHoe nBmxeHne. OCHOBHbIE XAPAKTEPUCTUKHU KOJIEOAHUMN: IEPHUO/I,
4acToTa, aMILIMTyAa. MaTteMaTndecKkuid U NPYKUHHBIM MasTHUKU. [IpeBpaieHue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHUH.

3aryxaromue KosieOanus. BelHy)xaeHHble  KoseOaHus. Pe3oHaHc.

Mexanuyeckue BoJiHbl. (CBOMCTBAa MEXaHMYECKMX BOJIH. [IpojonbHble U
MONEPEYHbIE BOJIHBL. JIMMHA BOJHBI W CKOPOCTh €€ pacnpoOCTpPaHEHHS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. UHPpa3Byk u
YJIBTPa3BYK.

Hemoncmpayuu.

HaOmronenue konebanuii Te Mo 1eMCTBUEM CUJIBI TSKECTH U CUJIbI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

Hab6nronenune BRIHYKICHHBIX KOJICOAHHM 1 pe30HAHCA.
Pacnpoctpanenre mpoaoJIbHBIX U ITONIEPESYHBIX BOJIH (HA MOJICIIN).
Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pEe30HAHC.



Jlabopamopnuie padomul u onvimol.

OHpCILeJICHI/IG YaCTOThI U IICPHUOJA KoJICOaHMIT MaTeMaTHYECKOTO MassTHUKA.
OHpCILeJICHI/IG YaCTOThI U IICpUOaa KoJIeOaHMM IIPY>XUHHOT'O MajdTHHKA.

HccnenoBanre 3aBUCUMOCTH IEPUOJIA KOJIEOAHHI MOABEIIEHHOIO K HUTH Ipy3a OT
JUIMHBI HUTH.

HccnenoBanre 3aBUCHMOCTH IEPHOJIA KOIEOaHUI PYKUHHOTO MasgTHUKA OT MACChl
rpy3a.

[IpoBepka HE3aBUCUMOCTH MEPHUOJIa KOJEOAHUN Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a.

OnbIThI, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTh IEpUOJa KOJeOaHWH MpYKUHHOTO
MasTHUKA OT MACCBhI I'Py3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHHsi CBOOOIHOTO MaICHUS.

Pa3nen 10. DiekTpoMarHuTHOE 10Ji€ U 3JIeKTPOMATHUTHBIE BOJIHBI.

3H€KTpOM3FHHTHO€ ITI0JIC. 3JI€KTpOMaI‘HI/ITHI>Ie BOJIHBI. CsoiicTBa
QJICKTPOMAIrHUTHBIX BOJIH. [Mxana QJICKTPOMAruuTHBIX BOJIH. Hcnonb3oBanue
QJICKTPOMAIrHUTHBIX BOJIH IJIA COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoaa cBera. CKopocTh cBera. BomaHOBBIE CBOMCTBa
CBETA.
Jemoncmpayuu.

CBoICTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHOBBIE CBOMICTBA CBETA.

Jlabopamopuvie padbomul u onvimel.

I/I3yquHe CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH C IIOMOIIIBIO MOOHJILHOTO TCJ'IC(l)OHa.

Pa3nen 11. CBeToBbIE ABJICHHUS.

JlyueBas moaens cBera. ictounuku cera. [IpssmMosimHEHOE pacipOCTpaHEHNE
ceera. 3armenuss ConHua u Jlynel. Otpaxkenue cBeta. Ilnockoe 3epkano. 3akoH
OTPa)KEHUS CBETA.

[Ipenomnenue cBeta. 3akOH NpenoMIIeHHs cBeTa. [lonHOe BHYyTpeHHEe
OTpakeHHe cBeTa. M Ccnosib30BaHME ITOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B mua3ze. OnTudeckas cucrema ¢oroarnmapara, MUKPOCKOTIa
U Telieckorna. ['na3 kak ontudeckasi cucremMa. biim3opykocTs 1 JaabHO30PKOCTb.



Pasnmoxxenne Oemoro cBera B CIICKTp. Onwitel  HetoroHa. CroxkeHue
CIICKTPAJIbHBIX IIBCTOB. I[I/ICIIepCI/ISI CBCTa.

Hemoncmpayuu.

[IpssMOTMHEWHOE pacIpOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300paxeHui B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuuecKknii CBETOBOI.

Xo Jtydeit B coOuparoriei JIMH3e.

Xo/1 Ty4den B pacCEUBAIOIICH JIMH3E.

[Tonyuyenune n3o0paxeHuil ¢ TOMOIIBIO JIMH3.

[Tpuniun nevictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIA.
Mopens riasa.

Paznoxenue 6emoro cBeTa B CIIEKTP.

[Tomy4yenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuwvie padbomol u onvimel.

HccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHUS CBETOBOTI'O JIyda OT yIJIa NaJcHMSL.
N3ydeHne XxapakTepUCTUK U300pakeHUS IpeaAMeETa B INIOCKOM 3€pKalle.

HccnenoBanue 3aBUCUMOCTH yriia nmpejIoMJICHHA CBETOBOI'O Jiyda OT yI'Jia ITaJICHUA Ha
rpaHune «BO3AYyX—CTCKIIO».

[TonyueHnne n300pa’keHUI C MOMOIIBI0 COOMPAIOIICH JTUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS U ONTHYECKON CHITBI COOMPAOIICH JTHH3BI.
OTBITHI IO Pa3NIOKEHUIO OEIIOTO CBETA B CIIEKTP.

OnBITE MO BOCHPUATHIO IBETA MPEAMETOB MPU MX HAOJIOICHUU Yepe3 IIBETOBHIC
GUIBTPHI.

Pasznea 12. KBaHTOBEBIC SIBJICHUS.

Onwitel Pesepdopna u mmanerapHas mojens atoma. Mojenb aroma bopa.
Hcnyckanue u noroiieHue ceeta aroMoM. KBanThl. JInHeuaThie CIIEKTPBI.



PagnoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxnonnas wMozens aromHoro sapa. Msorombsl.  PagmoakTuBHBIE
npespamienus. [lepuon monypacmnana aTOMHBIX SI€ED.

SAnepHble peakuuy. 3aKOHBI COXPAHEHMS 3apsJ0BOTO M MacCOBOTO YHCE.
OHeprus cBA3U aTOMHBIX saep. CBs3b Macchl W 3Heprud. Peakuuu cuHTE3a U
nenenusd sinep. Ucrounuku 3neprun CostHIla U 3BE3 .

SnepHas osHepretuka. JleWCTBUS pPagUOAKTUBHBIX M3JIYyYEHUUW HaA JKUBBIE
OpraHU3MBl.

Hemoncmpayuu.

CrekTpbl U3Ty4YEeHUS U MOTJIONIECHHUS.

CrexTpsl pa3IM4YHBIX Ta30B.

CnekTp Bomopoa.

HaoGmronenne TpekoB B kamepe BuibcoHa.

Pabora cuéTurika HOHU3UPYIOIMIHNX U3ITYICHHUH.

Peructpanus nzinydeHus NpUPOIHBIX MUHEPATIOB U ITPOTYKTOB.

Jlabopamopuvie pabomol u onvimel.

HabnrofeHue CrijionHbIX U JIMHEHYAThIX CIEKTPOB U3ITyUCHUS.

HccnenoBaHue TPEeKOB: U3MEPEHHE HYHEPIHMM YACTULBI IO TOPMO3HOMY IyTH (T10
dotorpadusm).

N3mepenne paqnoakTuBHOTO (PoHA.

IoBTOpHUTEIbHO-0000IAKOIINH MOAYJIb.

[ToBTOpUTENHEHO--0000MITAIONUN MOAYJbH MPEIHA3HAUCH JUIsl CUCTeMaTH3allun
1 0000IICHUS TTPEAMETHOTO COJIEPYKAHMS U OTBITA IEITEIbHOCTH, TPUOOPETEHHOTO
Ipy WM3Yy4YEHUU BCEro Kypca (U3WKHA, a TaKKe I MOATOTOBKM K OCHOBHOMY
rOCyJIapCTBEHHOMY JK3aMeHy Mo (U3UKe I OOYyYaroIIMXCs, BBIOPABIIMX STOT
y4eOHBIN MpeIMeT.

[Ipy M3yyeHnn AAHHOTO MOAYJS PEANIU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIbI
JesATEeIbHOCTH, HA OCHOBE KOTOPBIX OOECNEeUMBAETCA AOCTHKEHHE MPEAMETHBIX U
METalpEeMETHBIX  IJIAHUPYEMBIX  Pe3yJIbTaToB  OOydeHus,  (GOpMHUpPYyETCs
€CTECTBEHHOHAY4YHAs! T'PAMOTHOCTb. OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHUS
SBJICHUM TPUPOJbI M TEXHUKH, OBJIAJCHUE YMEHUSIMH OOBICHATH (pu3myeckue
ABJICHUS, TPUMEHSS I[IOJYyYCHHBIE 3HAHMs, peElaTh 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIICPUMEHTAJILHBIE.



HpI/IHHI/IHI/IaJIBHO ,HCSIT@JII)HOCTHBIﬁ XapaKTCp AJAaHHOTO pa3Jciia pCalnu3yCTCs 3a
CUET TOro, 4To 06yqa10mnec;1 BBIITOJIHATOT 3aIdHNMsA, B KOTOPBIX UM IIPEAJIAracTCia: Ha
OCHOBC ITOJIYUYCHHBIX 3HAHUM paciio3dHaBaTb U HAYYHO OOBSICHSTH

(1)I/ISI/I‘ICCKI/IC JABJICHHS B Opr}KaIOHICﬁ npuponc u HOBCGI[HGBHOﬁ KHN3HHU,
HCIIOJIB30BAaTh HAYYHBIC MCTOAbI UCCIICAOBAHUS (1)H3H‘{€CKI/IX HBﬂeHHﬁ, B TOM

YUCJIE I TPOBEPKU TUIIOTE3 U MOTYUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAay4YHbIE OCHOBBI HanWOoJiee Ba)KHBIX JOCTHXKEHHUH COBPEMEHHBIX
TEXHOJIOTUM, HAITPUMEDP, MPAKTUYECKOT'O MCIIOIb30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPTrUU Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHHS BCEX M3BECTHBIX BHUJIOB
SHEPTHH.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyeHnue pU3uKu Ha ypOBHE OCHOBHOTO O0IIEro 00pa30BaHMs HAMPABIECHO HA
JOCTHKEHUE JIMYHOCTHBIX, METANpPEAMETHBIX W TPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTAaTOB.

B pe3ynbrare uzyuenus Gpu3MKU Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl y
oOyyarotierocss OyayT copMHpoBaHbI CIEAYIOIIME JUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTPHOTHYECKOT0 BOCIIMTAHMS:

O MPOSIBJIEHWE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOU

¢u3nvecKoil HayKu; IEHHOCTHOE OTHOIIEHHE K TOCTHKEHHUSIM POCCUICKUX YUEHBIX-
D—(bI/BI/IKOB; 2)

[PakIaHCKOTO M JYXOBHO-HPABCTBEHHOTO BOCHHTAHHSI: TOTOBHOCTh K
aKTMBHOMY Y4YaCTHIO B OOCYXICHHU OOINECTBEHHO 3HAYMMBIX M O3THYCCKUX

npo0seM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN (U3HKU; 0
OCO3HAHUE BaXHOCTU MOPAIbHO--ITUYECKUX IIPUHIIUIIOB B AEATEIILHOCTU
Y4E€HOT0;

3) 3cTeTHYeCKOTro BOCIIMTAHUSI:

0 Bocmpusitme scrermueckux KadecTB (H3MUYECKOH HAyKH: 8 TapMOHHYHOTO
MOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH; 4) IEHHOCTH HAY4YHOIO
MO3HAHMS:

0 ocosnanme neHHOCTH (H3MUIECKOil HAYKH KaK MOIIHOIO MHCTPYMEHTA [TO3HAHHS

MHpA, OCHOBBI Pa3BUTHUS TEXHOJIOIMM, BaXXHEUILIEH COCTABISAIOLIEH KYyJbTYpPHI; 0



Pa3BUTHUC Hay‘{HOﬁ J'II-O603H8.TCJII>HOCTI/I, HHTCpECAa K HCCHCHOB&TCHBCKOﬁ
ACATCIIBHOCTHU,

5) dopMupoBaHuA KYJIbTYPbI 310POBbsl U IMOIMOHAJIBLHOTO OJ1aronoayuns: [
OCO3HaHUE [IEHHOCTH Oe301MmacHoro 00pa3a )KU3HA B COBPEMEHHOM TEXHOJOTHIECKOM
MUpPE, BaXKHOCTH MPaBWJI 0€30MIaCHOTO TOBEICHHUS Ha TPAaHCIOPTE, HA OPOTax, C
IEKTPUUECKUM M TETUIOBBIM 000OpPYOBaHUEM B JOMAIITHUX YCIOBHUSX;

0 c(hOpMHPOBAHHOCTH HaBbIKA PeIICKCUH, PU3HAHKE CBOETO MpaBa Ha

OmMOKy M TaKOro K¢ IpaBa y JPYroro ueioBeka; 6) TPyAOBOro BOCHHTAHUS:

O AKTMBHOC Y4aCTHC B PpCIICHNH ITPAKTHYCCKUX 3aaa4 (B paMKax CCMbH,

o0Opa3zoBaTeIbLHON OpraHu3aliu, ropoja, Kpas) TEXHOJIOTUYECKOU U COLMATbHOM
HApPaBIEHHOCTH, TPEOYIOIIUX B TOM UKCie U (PU3MUECKUX 3HAHUH; BHTEepec k
NPaKTUIECKOMY U3yUEHHIO MPODECCHIA, CBI3aHHBIX C PU3UKOMN; 7) IKOJTOTHIECKOT0
BOCIIMTAHUS:

0 OpHEHTalMs Ha TpUMEeHEHUE (PU3NUECKUX 3HAHUM 1JIs1 pelIeHUs 3a/1a4 B 001aCTH
OKPYXKAaIOIIEW Cpeapl, IUIAHUPOBAHUS IIOCTYIIKOB M OIIEHKA MX BO3MOYKHBIX

TOCIIEACTBHH JUIsl OKpYXKarolieil cpesibl; O 0co3HaHHe rIo0anrbHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTEeH UX
peLIeHNs;

8) aganTanuu K N3MEHSIIOIIUMCS YCJIOBHSIM COLMAJILHOM H PUPOIHOI Cpeabl:

O MOTPEOHOCTH BO B3aUMOCHCTBUY MPU BBHIMIOJHEHUH UCCIIEA0BaHUMN U

MPOEKTOB (DU3UYECKON HAMPABIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHUX;

Drioppmmenye YPOBHSI CBOEU KOMIIETEHTHOCTH 4epes

7 IMPAKTHYCCKYIO ACATCIIbHOCTD,

noTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hciie POPMYIUPOBATH

EHGI/I, IIOHATHA, TUIIOTC3bI O (I)I/ISI/I‘-ICCKI/IX 00BbEKTax U SABJICHUAX,

O0CO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH

{fusukwy;

MJIAaHUPOBAHKUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3MYECKUX 3HAHUI; [
CTpEMJICHHE aHAJIM3UPOBATh W BBISABIATH B3aUMOCBSI3M IPUPOJIBI, OOIIECTBa U

HPKOHOMHKHU, B TOM YHCJIE C UCIOJIb30BaHUEM (PU3NUYECKUX 3HAHUN; 0 ouenka
CBOMX JEUCTBUM C YUETOM BIUAHUSA HA OKPYKAOLLYIO CPENY,

BO3MOJKHBIX TJI00QTBLHBIX HOCHG,HCTBHﬁ.



METAINIPEJMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe 0OCBOCHHS MTPOrPaMMEI 110 PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOydaromierocss OyayT chOpMHUpPOBaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE T03HABATEIbHBIC YHUBEPCaIbHbIC YICOHbIC NEHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCadbHbIC  y4eOHBIC  JICHCTBHUS,  PETyJISATHBHBIC
YHHUBEpCaJIbHbIC yUeOHBIC TCHCTBHUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eiicTBUS

Ba3oBnle Jjornueckue 1eiicTBUA:

BBISBJISIT M XapAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK OOBEKTOB (SIBJICHUM);
yCTaHaBJIMBATh CYIIECTBEHHBIM TMpPHU3HAK KiIacCU(UKAIMK, OCHOBaHUS MJiA
0000IIIeHUsI W CPaBHEHUS; BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B
paccMaTpuBaeMbIX (haKkTax, TaHHBIX U HAOIOJACHUSIX, OTHOCSIINXCS K (PU3MUECKUM
SIBJICHUSM;

BEISIBIIATH IPUYMHHO--CIICJICTBCHHBIE CBS3U NPH U3YUCHUN (PU3NUCCKUX SIBJICHUHN 1
MPOIIECCOB, JeNaTh BBIBOJABI C HCIIONB30BAHWEM JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUCHHH, BBIJBUTAaTh THIOTE3bl O B3aUMOCBS3SAX (DU3NUECKUX BEIIMYMH,
CaMOCTOATENILHO BBIOMpPATh CHOCOO pemieHus ydeOHOW (U3MYecKol 3amayu
(cpaBHEHHME HECKOJBKHX BApHAHTOB PEIICHUS, BHIOOpP Hambojee IMOIXOJSIIETo C
Y4ETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBnle ucciaenoBarebCKue 1eMCTBHA:

MICITOJIB30BATh BOIPOCHI KAK UCCIIEN0BATEIBCKUII MNHCTPYMEHT IO3HAHUS; IPOBOJUTH
[0 CaMOCTOSITEJIbHO COCTaBJIEHHOMY IUIAHY OIBIT, HECIOXHBIM (PU3NUECKUIA
HKCIIEPUMEHT, HEOOJIbIIOE HCClIeOBaHUE (DU3UUYECKOTO SIBJICHUS; OLEHUBATH Ha
MPUMEHUMOCTbH U IOCTOBEPHOCTH MH(POPMALINIO, ITOIYYEHHYIO B XOJI€ UCCIIEAOBAHUS
WM 3KCIEPUMEHTA; CaMOCTOATEIBLHO (POPMYIHPOBATH OOOOIIEHUS M BBIBOJBI IO
pe3ynbTaTam MpoOBEAEHHOTO HAOIIOAEHUS, ONbITa, UCCIIEA0BAHUS; POTHO3UPOBATH
BO3MOYKHOE JalibHEMIIee pa3BUTHE (DU3UUECKUX MPOLIECCOB, & TAKKE BbIIBUTATh
MPEANOJI0KEeHUs 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

PaGora c undgopmanmueii:

OPUMEHATh Pa3jNyHble METO/bI, MHCTPYMEHTHI U 3alpoChl IpU MOUCKE U OTOOpE
uH(OpPMAITUU WIN JaHHBIX C YYETOM MPEAJIOKEHHON yaeOHON (pu3MUecKon 3a/1auu;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(OOPMALIUIO PA3THMUHBIX
BUJIOB U (POPM MpEACTaBIEHUS; CAMOCTOATEIBHO BBIOMPATHh ONTUMAJIbHYIO (HOpMy



npeAcTaBiIeHUs] UHGOPMAIMU U WUTIOCTPUPOBATH pPEIIaeMbIe 3a7a4l HECI0KHBIMU
CXeMaMmHy, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOUHALIUSIMH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

B X0Jie 00CYyXXJeHus y4eOHOro marepuaina, pe3yJabTaToB J1abopaTOpHBIX paboT U
POEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMON TEMbl M BBICKA3bIBATh
UJEH, HalEJCHHbIE Ha pEUICHUE 3aJauyd M NOJAJIEpKaHHE OJIaroKeaTeIbHOCTH
OOIIIEHUS; COMOCTABISATH CBOM CYXICHHS C CYXICHUSIMH JPYTHX YYaCTHHUKOB
uanora, oOHapyXUBaTh pa3iu4yve U CXOJCTBO MO3ULMUH; BBIPAKATH CBOIO TOUKY
3pEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

yOJUYHO MPEICTABIATH PE3YJIBTATHI BHIMOIHEHHOTO (PU3UYECKOTO OIbITa

(3KcnepuMeHTa, HUCCIEOBaHUsS, MPOEKTa); TOHMMAaTh M  HKCIOJb30BaTh
MPEUMYIIECTBA KOMAaHAHOW U MHAUBUAYAIbHOW paOOTHI MPU PEIIEHUH KOHKPETHOM
¢buznyeckoil npodIeMsbl;

IIPUHUMATh LEJIA COBMECTHOM JESITEIbHOCTH, OPTaHU30BBIBATH JCHUCTBUS IO €€
JOCTIDKEHUIO:  paCTIpEeNsiTh  poyid, OOCYyX JaTh MPOIECCHl U PE3YJIbTaThl
COBMECTHOM paboThl, 0000IaTh MHEHHUS HECKOJbKHUX JIOJCH; BBIMOIHSATH CBOIO
4acTh pabOThI, JOCTUTAsT Ka4YeCTBEHHOTO pe3ylibTaTa M0 CBOEMY HaIPaBIECHUIO U
KOOPJAWHUPYsI CBOU JECUCTBHS C APYTMMH WICHAMHU KOMAaHJbl, OLICHUBATh Ka4eCTBO
CBOETO BKJaJa B OOMmMUNA MPOAYKT TO KPUTEPUAM, CAMOCTOSTEIHHO
chOpMYIUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHHBEpPCAJIbHbIE Y4eOHbIC 1CHCTBUA

Camoopranusanus:

BBISIBIIATH TMPOOJIEMbI B KU3HCHHBIX M YYEOHBIX CHUTYyalUsAX, TPEOYIOIMHX IS
pereHus pU3nYecKux 3HAaHUH; OPUEHTUPOBATHCS B PA3TUYHBIX IMOX0aX MTPUHATHUS
pereHnit (MHANBUAYaTbHOE, TIPUHATUE PEIICHUS B TPYIIE, MPUHSATHE pElIeHUN
IPYIION); CaMOCTOATEIHLHO COCTABJIATH AJITOPUTM pPElIeHHs (HU3UIECKON 3aladuu
WIM TUIaHa HUCCIENAOBAHHUS C YYETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh TMpeJyiaraéMble BapHUAHTHl PEIICHUM; JeIaTh
BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJIb, IMOIHOHAIbHBIN HHTEJVICKT:

JIaBaTh aJICKBATHYIO OIEHKY CUTYAIlMU U TIPEIJIaraTh TUIaH €€ U3MEHEHUS; OObSICHATh
MPUYUHBI TOCTUXKEHUS (HETOCTUKEHHUS ) PE3YIHTATOB JACSTEILHOCTH, 1aBaTh OLICHKY
MPUOOPETEHHOMY OTIBITY; BHOCUTH KOPPEKTUBHI B JEATEIHHOCTH (B TOM YHCIIE B X0/
BBITIOJTHEHUS (DPU3UYECKOTO WCCIICOBAHUS WJIM IPOEKTAa) HAa OCHOBE HOBBIX



06CTOHTCJII>CTB, N3MCHHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OHII/I6OK, BO3HHKIIHNX
TPYI[HOCTGIZ; OOCHHUBATBb COOTBCTCTBUC PE3YyJibTaTa ICJIU U YCIIOBUAM;

CTaBUTH CeOsI HA MECTO APYyroro 4€jI0BCKa B XO/I€ CIiopa UJIN ANCKYCCHUHU Ha HAYYHYIO
TEMY, IOHUMATb MOTHUBBI, HAMCPCHUA U JIOTUKY APYI'Or'O, IIPU3HABATb CBOE IIpaBO Ha
OHII/I6Ky IIpu pCIICHHUN (1)I/IBI/I"ICCKI/IX 3a1a4 UJIN B YTBCPIKACHUAX HAa HAYYHBIC TCMBbI
H TaKOC JKC IIPaBO APYyroro.

NNPEAMETHBIE PE3YJIBTATBI

K koniry obydeHust B 7 Kjacce mpeIMETHbIC PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:
WCITOJIB30BaTh TOHSATHS: (U3MUECKHE W XUMUYCCKHUE SBIICHHS, HaOJIOJCHUE,
AKCIIEPUMEHT, MOJIEITh, TUIIOTE3a, SAUHUIILI (PU3NUECKUX BETUYHH, aTOM, MOJIEKYJIa,
arperaTHble COCTOSIHUS BellleCTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE), MEXAaHUUECKOE
NIBIDKEHHWE (paBHOMEpPHOE, HEpaBHOMEPHOE, NPSIMOJMHEHWHOE), TPacKTOPHsI,
paBHOJICUCTBYIOIAs cuia, neopmarus (ymnpyras, IMjaacTUYecKas), HEBECOMOCTb,
COOOMIAIOIINECS COCYJbl; paziuyaTh ABieHHs (AudQy3usa, TEIIOBOE IBUKEHUE
YaCTHI] BEIIECTBA, PABHOMEPHOE JIBI)KCHHE, HEPABHOMEPHOE JIBIKEHUE, WHEPIIHS,
B3aMMO/ICHCTBUE TEJ, pABHOBECHUE TBEPMABIX TEJ C 3aKPEIUIEHHOW OChIO BpallleHUSs,
nepeaada AaBICHUS TBEPIABIMU TEJIaMH, >KHIAKOCTSIMH WM Ta3aMH, aTMOchepHoe
JaBJICHUE, TIJIaBaHUE TEJl, MPEBPAIICHUS MEXaHWISCKON SHEPTHH) TI0 ONMUCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE
bu3MYecKoe SIBIICHNUE; PACTIO3HABATH MPOSIBIICHUE U3YICHHBIX (DM3UYCCKUX SIBJICHUM
B OKPYKalOIIEeM MHpE, B TOM YHUCJIC (PU3NUYECKHE SBICHHS B TPUPOJEC: MPUMEPHI
JIBW)KEHUSL C PA3JINYHBIMUA CKOPOCTAMM B XKMBOW M HEKUBOM IPUPOJE, ACHCTBUE
CWJIBl TPEHHS B TIPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO JABJICHHS Ha >KUBOU
OpraHu3M, IUIaBaHWE pPBIO, phUard B TeEJ€ YEIOBEKa, NMPH ITOM TEPEBOJUTH
MPAKTUYECKYIO 3a7a9y B YUCOHYI0, BBIICTSATH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH )
bu3MYeCcKUX SBJICHUH; ONMCHIBATh N3yUYE€HHbBIE CBOWCTBA TN U (PU3UYECKUE SIBIICHHS,
UCTIONIB3Yysl (PM3MYECKUE BETUYHHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BpeMS,
MyTh, CKOPOCTh, CPEMIHSISI CKOPOCTh, CUJIA YIIPYTOCTH, CHJIa TSHKECTH, BEC TeJa, CUjia
TpeHUs, naBiieHHe (TBEPAOTO Teja, >KUIAKOCTH, Trasza), BHITAIKUBAIONIAS CHUJIA,
MEXaHHUYeCKas padoTa, MOIIHOCTh, IUICYO CHIIBI, MOMEHT CHJBI, KOA(PPHUIIUCHT
MOJIE3HOTO JICHCTBUSA MEXaHU3MOB, KHHETUYECKAs U MOTEHIMAIbHAS SHEPTHs), IPH
OTHMCAHWUH TPABWIHHO TPAKTOBATH (PU3MUECKHUI CMBICI UCIIOIb3YEMBIX BEJIMUNH, UX
o0O3HAaUeHUsT W COUHUIBI (DU3UYECKUX  BEJIMYUH, HAXOAUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (DU3UYECKYIO BEIIMYMHY C APYTUMHU BEIWYUHAMHU, CTPOUTH
rpauKu U3y4EeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITNYNH;



XapaKTepU30BaTh CBOWCTBAa Tell, (PU3UYECKHE SIBJICHHUS M MPOLECCHI, HCHOJb3Ys
npaBuJa CIOKEHUs CUJI (BJIOJIb OJJHOM MpsAMON), 3akoH ['yka, 3akoH [lackains, 3aKkoH
ApxuMena, MpaBWIO paBHOBECHUs pbldara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKU,
3aKOH COXPAaHEHUS MEXAaHUYECKOW OJHEpPruM, MNpHU ITOM JaBaTh CIOBECHYIO
(bopMyITMPOBKY 3aKOHA U 3aMCHIBATh €T0 MATEMATUYECKOE BBIPAXKEHUE; OOBIICHSITD
¢dusnyeckue SIBICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM YHUCIE U B KOHTEKCTE
CUTyal Uil IIPAKTUKO-OPHUEHTUPOBAHHOIO Xapakrepa: BBISIBJISITD
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIIaroB C
ornopoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (U3MUECKUX SIBICHUN, (PU3HMUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH; pelIaTh pacdyE€THbIE 3aJayd B 1—2 HEUCTBHS, UCHOJIB3YS
3aKOHBbI U (POPMyJIbI, CBSA3BIBAIOLINE (PU3NUYECKUE BEJIMYUHBL: Ha OCHOBE aHAJIN3a
YCIIOBUS 3a]1a4M 3allUChIBaTh KPATKOE YCIOBUE, TOICTABIATH (PU3NUECKHUE BEITUYUHBI
B (pOpMyJIbI U MPOBOJUTH PAcU€Thl, HAXOAUTH CIPABOYHbIC JaHHbIE, HEOOXOIUMBbIE
JUI  pelIeHHs 3a/ay, OLEHUBAaTh PEATUCTUYHOCTh MOJYYEHHOU (u3nuecKoin
BEJIMYMHBI; PACIO3HABaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU HMOMOIIU
¢u3NYeCKUX METO/0B, B ONHCAaHUM HCCIIEIOBAaHUS BBIACIATH IPOBEPSIEMOE
OpeNoioKeHne (TUIOTEe3y), pa3iudarb M HHTEPIPETHPOBATh IMOJIYUYEHHBIH
pe3yJbTaT, HaXOAUTh OLIMOKHU B XOJI€ ONBITA, JIE1aTh BBIBOJBI 110 €r0 PE3yJibTaTaMm;
IPOBOAUTH OMNBITHI O HAOMIOJEHUIO (U3NYECKUX SBJICHUH WM (PU3NYECKUX
CBOMCTB Te: (POPMYIMPOBATH MPOBEPSIEMBIE MPEANOTI0KEHHS, COOMPATh YCTAHOBKY
U3 TMPEMAJIOKEHHOT0 00OpYyAO0BaHUs, 3alMChIBATh XOJ ONbITa U (HOPMYIUPOBAThH
BBIBOJIBL; BBIIIOJIHATH NPSIMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHM, MAacChl Tea,
0o0bEMa, CUJIBI M TeMIepaTyphl C HCIOJb30BAHHWEM AaHAJIOTOBBIX U IM(PPOBBIX
npuOOPOB, 3aNMUCHIBATh MOKa3aHUs NPHUOOPOB C YYETOM 3aJaHHOW aOCOIIOTHOM
NOTPEIIHOCTH M3MEPEHUH; TNPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTH  OJHOMU
(Gu3MYeCcKOM BEIWYMHBI OT JIPYrol € HCHOJb30BAHUEM NPSIMBIX H3MEpPEHUN
(3aBUCHMOCTH IIyTH PAaBHOMEPHO JBUXKYILETOCS Tella OT BPEMEHU JABUKEHUS Tela,
CUJIbl TPEHUS CKOJIbKEHUS OT Beca Tejla, KauecTBa 00padOTKH MOBEPXHOCTEN TEN U
HE3aBUCUMOCTH CHJIBI TPEHHUSI OT TJIOLIAAN CONMPUKOCHOBEHUS TEJ, CHJIbI YIIPYTOCTH
OT YJUTMHEHUS TIPY>KUHbBI, BBITAIKHABAIONIEH CHJIBI OT 00bEMa MOTPYKEHHONW YaCTH
TeJa v OT INIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH TeJia, OT INTyOUHBI,
Ha KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUH TIIaBaHUs TeJl, YCJIOBUN paBHOBECHS phluara
u OJIOKOB), Yy4yacTBOBaTh B IUIAHMPOBAHWUU Yy4E€OHOrO HCCJIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBINOJHATH U3MEPEHUS, CIeIys PEIJI0KEHHOMY TIaHy, PUKCUPOBATH
pe3yibTaThl  MOJYYEHHOM  3aBUCUMOCTH  (DU3MYECKMX BEJIMYMH B  BUJE
NPEeMIOKEHHBIX Ta0nul W rpaduKoB, JeiaTh BBIBOJABI MO pe3ysbTaTam
UCCJIEIOBAHMS; TMPOBOJAMTH KOCBEHHBIE HW3MEPEHHMS (PU3NYECKHX BEJTUYHH
(JIOTHOCTHh BELIECTBA JKHUJIKOCTH M TBEPAOrO TEJA, CHJIA TPEHUS CKOJIbKEHHS,
JABJICHUE BO3/lyXd, BBITAJIKHUBAIOLIAS CHJIA, JACHCTBYIOLIas Ha MOIPYyXKEHHOE B
KHUAKOCTD TeN0, KOAPPUIIUEHT MOJIE3HOTO IEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYS
OpeIJIOKEHHOW  MHCTPYKIUHU: TPU  BBINOJIHEHUM  U3MEpPEHHH  coOupaTh



DKCIIEPUMEHTAJIBHYI0 YCTAaHOBKY W BBIYUCIIATH 3HAYCHHE MCKOMOM BEIMYMHBL
coOnoaTh MpaBWia TEXHUKM O€30MacHOCTH MpU pabdoTe ¢ J1adopaTOpHBIM
00Opy/IOBaHUEM; YyKa3bIBaTh MPHUHIMIBI JCHCTBUS MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCYIbl, OapoMeTp,
pplyar, TOABIJKHBIM M HEMOJABMKHBIK  OJOK, HAaKJIOHHAas  IUIOCKOCTH;
XapaKTEepPU30BaTh MNPUHLMIBI JEUCTBHS H3YYEHHBIX NPHOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha UX ONUcCaHusA (B TOM YHCIIE: MOIIIMITHUKH, YCTPOMCTBO
BOJONIPOBO/IA, THIPABIMYECKUN TIPECC, MAHOMETP, BEICOTOMED, MOPIIHEBOW HACOC,
apeoMETp), UCIOJIB3YS 3HAHUS O CBOMCTBaX (PM3NYECKUX SIBJICHUM U HEOOXOIUMBIE
¢u3znyeckue 3aKOHbBI M 3aKOHOMEPHOCTH; NPUBOAUTH HpPUMEPHl (HAXOIUTh
uHGOpPMAaILMIO O MpUMepax) MPaKTUYECKOro UCHOIb30BaHUS (PU3NUECKUX 3HAHUI B
NOBCEIHEBHON KM3HU i1 obOecreueHus: Oe30MacHOCTH Mpu OOpalleHuu ¢
npuOopaMu U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHMSI 37J0POBbsI U COOIIOICHUS
HOpPM 3KOJIOTHYECKOI'O TOBEJIEHHUS B OKPYXKAIOUIEH Cpese; OCYIIECTBISATh OTOOP
UCTOYHUKOB MH(popManuu B VHTEepHETE B COOTBETCTBUU C 33JJaHHBIM ITOMCKOBBIM
3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUW W IYyTEM CpPAaBHEHUS PA3IMYHBIX
UCTOYHUKOB BBLACIATh HH(OpMaLMIO, KOTOpas SIBISETCS MPOTUBOPEUYMBOM WU
MOJKET OBITh HEJIOCTOBEPHOW; MCIOJIb30BaTh MPH BBIIOJHEHUHM YYEOHBIX 3aJaHHM
HAyYHO--TIONYJIAPHYIO  JIUTEpaTypy (PU3MUECKOro COJep)KaHus, CIPaBOYHBIC
MaTepuaybl, pecypcel ceTd MHTepHET, BianeTh NpUEMAMH KOHCIEKTHPOBAHUS
TeKcTa, mpeodpa3oBaHus MHGOPMALMKU U3 OJHOM 3HAKOBOM CHCTEMBI B JPYIYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE 2—
3 UCTOYHUKOB MHQOpPMAIUK (PU3NYECKOTO COACPIKAHUSA, B TOM YHUCIE MyOIMIHO
JienaTh KpaTKkue coOOLIEHUs O Pe3yJibTaTax MPOEKTOB WIIM YYEOHBIX UCCIIEI0BAHUM,
IIPU OTOM TPAMOTHO HCHOJB30BAaTh H3YyYECHHBIM NOHATUUHBIN amnmapaTr Kypca
(GU3HUKH, COMPOBOXKAATh BBICTYIUIEHUE MPE3EHTAIMEH; MPU BBITOJIHEHUH Yy4E€OHBIX
IIPOEKTOB U UCCJEIOBAHUN paclpeAesisaTh 00S3aHHOCTH B TPYIMIE B COOTBETCTBUU C
MOCTAaBJICHHBIMU 33JJa4aMH, CJIEIUTh 32 BBIOJIHEHUEM IJIaHa ACHCTBUM, aJleKBaTHO
OLICHMBATh COOCTBEHHBI BKJaJ B JIEIATEIBHOCTh TPYIIbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASS MHEHUE OKPYKAIOIIHX.

K koniy o0ydyeHust B 8 Kjiacce nmpeaMeTHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJICKYJI, TEIJIOBOE IBUKEHUE AaTOMOB U
MOJIEKYJI, arperaTHbIC COCTOSTHUSI BEIIECTBA, KPUCTAJUTMUECKUE U amop(dHbBIe Tena,
HACBIIICHHBIA W HEHACBIICHHBIM IMap, BJIAXHOCTh BO3JyXa, TEMIIEparypa,
BHYTPEHHSISI YHEPIUsl, TEIUIOBOM JABUTATEIb, JIEMEHTAPHBIN JJIEKTPUUECKUMN 3apsi,
AIEKTPUYECKOE TOJIE, MTPOBOJHUKA U JUAJIEKTPUKH, MOCTOSAHHBIN 3JIEKTPUUYECKUN
TOK, MarHUTHOE IIOJI€; pa3iNyaTh SIBJICHUSA (TEIJIOBOE PACIIMPEHUE U CXKATHUE,
TEIUIONEpeaaya, TEIUIOBOE PABHOBECHE, CMAayMBaHUE, KalWUISIPHBIE SIBJICHUA,
UCIIapeHNe, KOHAEHCAIlUsl, TUIaBJICHUE, KpUCTAIUIU3alus (OTBEpAEBAHUE), KUTICHHE,



Terionepenaya (TemIONPOBOAHOCTb, KOHBEKIIUS, U3IYyUEHHUE), DIEKTPU3aLUs TE,
B3aUMOJICUCTBHUE 3aps0B, NEUCTBUS AIEKTPHUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICUCTBE MAarHUTOB, JE€HCTBHE MArHUTHOIO MOJIA HA MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHASI MHAYKIIHS) 110 OIMMMCAHHUIO MX XapAaKTEPHBIX CBOMCTB U HA OCHOBE
ONBITOB, JEMOHCTPUPYIOIIUX JaHHOE (DU3UYECKOE SBJIICHHE, pPACIO3HABAThH
MPOSIBIICHUE U3YUYECHHBIX (PU3UUYECKHUX SIBJICHUN B OKPY)KAIOIIEM MHPE, B TOM YHUCIIE
dusznyeckue SBICHUS B TMPHUPOJAE: MOBEPXHOCTHOE HATSHKEHHE M KalUJUIIPHBIC
ABJICHUSI B MPUPOJE, KPUCTALIBI B mpupoae, usnydeHue CosHLa, 3amep3aHue
BOJOEMOB, MOpCKHE Opu3bl, oOOpa3oBaHME pOCHI, TyMaHa, UHEs, CHeEra,
JJIEKTPUYECKUE SIBIEHUS B aTMocdepe, 3SJIEKTPUUECTBO JKUBBIX OpPraHU3MOB,
MarHuTHoe nojie 3emi, Apeld Moat0CcoB, poJib MArHUTHOTO MOJS IS JKU3HHU Ha
3emJie, MOJISIPHOE CUSIHUE, ITPU 3TOM NEPEBOJUTH MIPAKTUUECKYIO 33/1a4y B YUeOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (U3NYECKUX SBJICHUH; ONUCHIBATH
U3yYEHHbIE CBOWCTBAa Tel W (DU3UYECKUE SBICHUS, HCIONIB3YsA (U3HMUECKHE
BEJIMUMHBI (TeMIlepaTrypa, BHYTPEHHSsS 3HEPIUs, KOJUYECTBO TEIUIOTHI, yJEibHas
TEIJIOEMKOCTh BELIECTBA, yJElIbHAas TEIUIOTA IUIABJICHUS, YJAEJIbHas TeIloTa
napooOpa3oBaHUsl, yAeJbHas TEIUIOTa CTOPaHUs TOIUIMBA, KOA()(PUIIMEHT MOJIE3HOTO
JEUCTBHS TEIUIOBOM MAllIMHBI, OTHOCUTEJIBbHAS BIAKHOCTD BO3/1yXa, dJEKTPUUECKUN
3apsl, CHJIa TOKA, JJIEKTPUYECKOE HAaNpsHKEHHE, CONPOTUBIICHUE ITPOBOJIHUKA,
yII€JIbHOE CONPOTHUBIIEHHUE BELIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUYECKOIO TOKA),
IIPU OMMCAaHUM IPABUIILHO TPAKTOBATh (PU3NUECKHM CMBICI UCTIOIb3YEMbIX BEJIHUNH,
o0O3HAaueHUsT ¥ EOUHUIBI (DU3UYECKUX  BEJIMYUH, HAXOAUTh (OPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH
rpa@uKyd M3Y4YEHHBIX 3aBUCUMOCTEM (PU3NYECKUX BEIUYHMH; XapaKTepU30BaTh
CBOICTBA Tel, (PU3NYECKUE SABJICHUS U MPOLIECCHI, UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO--KUHETUYECKOM ~ TEOpUM  CTPOCHMSI  BEIIECTBA,  IPUHIUI
CYIEpIIO3ULIUHU TT0JIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXPAHEHMS 3apsiia, 3aKOH
Oma mig ydactka nenu, 3akoH J[koynsa—JIeHna, 3aKkoH COXpaHEHUs YHEPTUH, TIPU
ATOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3aMHUCHIBATH €M0 MATEMAaTUYECKOE
BBIPAKEHUE; OOBSACHATh (PU3NYECKHUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCT€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JIOTMUECKUX I11aroB ¢
onopoii Ha 1-2 U3y4eHHBIX CBOMCTBA (U3MUECKUX SBJICHUM, (PU3NUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEW; pelliaTh pAacuyE€THBIE 3aJaud B 2—3 ACHCTBUA, WCMOJIb3YS
3aKOHBI U (DOPMYJIBI, CBSI3BIBAIONIIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a
YCIJIOBHUS 3a/la4yl 3alIUCBHIBAaTh KPATKOE YCIOBUE, BBIABISATh HEJOCTATOK JAHHBIX IS
pelieHus 3aj1auu, BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JUIsl €€ pelieHus,
IPOBOAUTDH Pacu€Thl U CPAaBHUBATH MOJYUYEHHOE 3HaUCHUE (PU3NYECKON BEITUYUHBI C
U3BECTHBIMH JaHHBIMH; PACIIO3HABaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUThH MPH
NOMOIIM (PU3UYECKHX METOJIOB, HCIOJb3Yys OMUCAHHE MCCIEAOBAaHUS, BBIICIATH
IIPOBEPAEMOE NPEAINOIOKEHNE, OLEHUBATh MPABUIBHOCTD MOPS/IKA MPOBEACHUS



UCCIICIOBAHUS, JIeJaTh BBIBOJIBI; IPOBOJAUTH OMBITHI 10 HAOIIOACHHUIO (PU3NICCKUX
SBICHUN WM (PU3MUECKUX CBOMCTB TeN (KAaNWUIAPHBIC SIBJICHUS, 3aBHUCHMOCTH
JaBJICHUS BO3/yXa OT ero 00bhEMa, TeMIIEpaTyphl, CKOPOCTH MPOIIeCcca OCTHIBAHUS U
HarpeBaHus P U3ITYYCHUHU OT I[BETA U3Tydaromiel (IOTJIONarolei) MOBEPXHOCTH,
CKOPOCTh UCTIAPEHUS BOJIBI OT TEMIIEPATYPHI JKUIKOCTH U IJIOLIAIN €€ TOBEPXHOCTH,
AIIEKTpU3alUs Ted M B3aUMOJACHCTBHE 3JCKTPUUECKUX 3apsIOB, B3aHMOJICHCTBHE
MOCTOSTHHBIX MAarHWTOB, BH3yaJIM3aIlisl MarHUTHBIX TOJICH MOCTOSTHHBIX MarHUTOB,
JEHCTBUSI MAarHUTHOTO TIOJIA HA TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHmra,
CBOMCTBA JJIEKTPOJIBUTATENSI TMOCTOSTHHOTO TOKa): (hOopMynmHpoBaTh MPOBEpsSEMBIC
NPEINONIOKEeHNsI, COOMpAaTh YCTAHOBKY U3 MPEMIOKEHHOTO 000pyI0BaHUS,
OIMMCHIBATH XOJ OMbITa U (HOPMYITUPOBATH BBIBOIBI; BBITIOJIHATH NMPSIMbIE U3MEPECHHUS
TEeMIIepaTyphbl, OTHOCUTEIIbHON BIAXHOCTU BO3JlyXa, CUJIbI TOKA, HANPSHKCHUS C
UCIIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3UYECKUX BEIIMYUH,
CpPaBHMBAaTh pE3ylbTaTbl HU3MEPEHHM C y4yé€ToM 3aJaHHOM  aOCOJIOTHOU
NOTPEIIHOCTH; TMPOBOJUTh HCCIENOBAaHUE 3aBUCHUMOCTH OJHOM (U3HUYECKOM
BEJIMYMHBl OT JPYrod C HCIHOJB30BaHUEM MPSAMBIX H3MEPEHHH (3aBUCHMOCTD
COINPOTHUBIICHUS] MPOBOJHUKA OT €ro JJIMHBI, IUIOMIAAU IMONEPEYHOro CEUYEHUs U
yIE€JIBHOTO CONPOTHUBIICHUSI BEIIECTBA NMPOBOJAHMKA, CHJIBl TOKA, WAYIIETO Yepes3
IPOBOJIHUK, OT HANpPSKEHUs HA MPOBOJHUKE, UCCIIEIOBAaHUE TIOCIIEI0BATENBHOIO U
napajuIeIbHOrO COEIMHEHUH TPOBOAHHUKOB): IUIAHUPOBATh HUCCIIEOBAHNUE, COOMPATh
YCTaHOBKY U BBITIOIHATH U3MEPEHUS, CIIeIys PEITI0KEHHOMY TUIaHy, (PUKCUPOBATH
PE3yNbTAThl MOJYYCHHON 3aBUCUMOCTH B BUJIE TaOJIUIT U Tpa(UKOB, J1€TIaTh BHIBOJIBI
o pe3yjbTaTaM HCCIIEJOBaHMS; MPOBOAUTh KOCBEHHbIE M3MEPEHUS (UBNYECKUX
BeMurH (yJeNbHas TeIJIOEMKOCTh BEIIECTBA, COMPOTUBIICHNE MTPOBOAHNKA, paboTa
U MOIIHOCTH JJEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHHs, CcoOUpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYs MPEIJIOKEHHON HHCTPYKITUH, U BBIYUCIISTH
3HAYCHHE BEJIMYHMHBI; COONIONATh MpaBHia TEXHUKHA OE30MAaCHOCTH MpH padboTe ¢
71a00paTOPHBIM 000PYAOBAHUEM;

XapakTepu30BaTh MPUHIUIBI JCHUCTBUS H3YUYCHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB C OMOPOM HAa UX OMUCAHMS (B TOM YHUCIE: CUCTEMA OTOILUICHUS JOMOB,
TUTPOMETP, TapoBasi TypOWHA, aMIEPMETP, BOJBTMETP, CUETUYUK DICKTPUUCCKOU
DHEPTUHU, DJIEKTPOOCBETUTENbHBIC MPUOOPHI, HArpeBaTeNbHBIC BJICKTPOMPUOOPHI
(mpuMepsI), IEKTPUUECKHUE MPETOXPAHUTEINH, IEKTPOMATHUT, SJIEKTPOBUTATEIb
MOCTOSTHHOTO TOKAa), HMCHOJIb3ysd 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBICHUU U
He0OXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;, PACIIO3HABATH IPOCTHIC TEXHUYECKUE
YCTPOWCTBA M M3MEPUTEIbHBIC MPUOOPHI MO CXeMaM W CXEMaTUYHBIM PUCYHKAM
(KMIKOCTHBI  TEPMOMETpP, TEPMOC, TMCUXPOMETpP, TUTPOMETP, JBUTATENb
BHYTPEHHETO CrOpPaHusl, JIEKTPOCKOII, PEOCTAaT), COCTABIIATH CXEMbI JIEKTPUUECKUX
LENEN C MOCIEI0BATEIbHBIM U MAPAJUICIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3anyas
YCIIOBHbIE 0003HAYEHHUS SJEMEHTOB JJIEKTPUUYECKHUX LETNel; MPUBOAUTH MPUMEPHI
(HaxoAUTH MH(OPMAIUIO O TPUMEPAX) MPAKTUUYECKOTO UCTIOJIBb30BaHUS (PU3NYECKUX



3HaHUU B MIOBCEIHEBHOM KU3HHU 11 o0ecrieueHus: 0€30MacHOCTH NPU OOpallleHUN C
npudOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3I0POBbsI U COOJIIOIEHUS
HOPM 3KOJIOTHYECKOrO IOBEIECHUS B OKPYKAIOLIEH CpPENE; OCYIIECTBIATH ITOMCK
uHbopMaluu (U3NYECKOTO cojepkaHus B MHTepHeTe, HA OCHOBE HMEIOIIUXCS
3HAHMI U MyTEM CPaBHEHUS IOMIOJHUTEIbHBIX ICTOYHUKOB BBIIEISATh HH(POPMALIHIO,
KOTOpass SBJISIETCS. MPOTUBOPEYMBOM WM MOXKET OBITh  HEIOCTOBEPHOMN;
UCIIOJIB30BaTh MPU  BBINOJHEHUU YYEOHBIX 3aJaHUd  HAYYHO-IOIMYJISIPHYIO
JaUTepaTypy (U3NYECKOTO COAEpIKAHUS, CIPABOYHBIE MaTEpHAalbl, PECypChl CETH
WuTepHer, BiajgeTh NpUEMaMM KOHCHEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHUs
uH(pOpMallMU U3 OJHOW 3HAKOBOW CHCTEMBI B JPYIYIO; CO3/1aBaTh COOCTBEHHBIE
NUCbMEHHBIE U KPaTKHUE YCTHBIE COOOIIEHHS, 0000111ast HH(OPMAINIO U3 HECKOJIBKUX
UCTOYHUKOB (DPU3MUECKOTO COJIEpP’KaHUs, B TOM 4HCIE NMyOIMYHO MPEICTABIATH
pe3yJbTaThl IPOEKTHOM WM HCCIEAOBATEIbCKOM JCATEIBHOCTH, IIPU OTOM
IPaMOTHO HCIIOJIb30BAaTh M3yYEHHBIM TOHATUHHBIM anmapaT Kypca (U3HKH,
COIIPOBOX/IATh BBICTYIJICHUE MPE3EHTAIMEN; IPU BBINOJIHEHUN YY€OHBIX MPOEKTOB
U HCCIEeI0OBaHUM (PU3NYECKUX MPOLECCOB pacHpeeisaTh O0S3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMM 3a1a4yaMH, CJICAUTH 3a BBIIOJHEHUEM IUIaHA
NEHUCTBUIM M KOPPEKTHPOBATh €ro, aJieKBaTHO OLIEHUBATh COOCTBEHHBIN BKIAJ B
JEATEIbHOCTh  TPYNIBI, BBICTPAaUBaTh KOMMYHHMKAaTUBHOE B3aUMOJIECHCTBHE,
IPOSIBIISIS. TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.

K koniy obydueHus B 9 kJjacce mpeIMETHBIC PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TIOHATHS: CHCTEMa OTCUéTa, MaTepHalibHas TOYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXAaHWYECKOTo  JABWKeHHs,  nedopmarmus  (ympyras,
IIacTUYecKasi), TPEHHE, IIEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh W
neperpy3ku, MEHTP TSKECTH, aOCOTIOTHO TBEPAOE TEJIO, LIEHTP TSHKECTH TBEPIOTO
TeJla, paBHOBECHE, MEXaHWYECKHUE KoJieOaHUsT W BOJHBI, 3BYK, HH(PPa3BYK U
YJIBTPA3BYK, DJIEKTPOMArHUTHBIC BOJIHBI, IKaJla AJIEKTPOMArHUTHBIX BOJH, CBET,
OJM30PYKOCTh M JTalTbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS W TIOTJIOMICHHS, albda-,
O0eta- U raMMa-u3IIy4eHHs, W30TOIbI, SACPHAs DHEPreTHKA; pa3inyaTh SBICHUS
(paBHOMEpHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE IBIIKEHUE, PAaBHOYCKOPECHHOE
PSAMOJIMHEWHOE JBMKEHUE, CBOOOTHOE TMAJCHHUE TEJ, PABHOMEPHOE JBMKCHHUE TIO
OKPYXHOCTH, B3aWMOJICHCTBHE TEJI, PEAKTUBHOC JBIDKCHHE, KOJIeOaTCIbHOE
JIBIDKCHUE (3aTyXarollde W BBIHYXKJCHHBIE KoJieOaHUsI), PE30HAHC, BOJHOBOE
JBIDKEHUE, OTPaXCHUE 3BYKa, MPSIMOJIMHEHHOE pPACIPOCTPAHCHHE, OTPAKEHUE U
NpeTOMIICHUE CBETa, TIOJTHOE BHYTPEHHEE OTpaKCHHE CBETa, paslioskeHue Oeoro
CBETa B CIICKTP U CIIOKEHHUE CTICKTPAIBHBIX IIBETOB, TUCIIEPCHS CBETA, €CTECTBEHHAS
PaaNOaKTUBHOCTh, BOSHUKHOBEHHUE IMHEHYATOTO CIIEKTPa U3TYUCHUS ) TTO OTTMCAHUIO
X XapaKTepHBIX CBOHCTB W Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
dusnyecKoe sBICHUE; PACTIO3HABATH MPOSIBICHUE N3YYCHHBIX (PU3UIECKHUX SBICHUH
B OKpYy’KaromieM Mupe (B TOM uyucie GU3nYeCcKre SBJICHHUS B MIPHUPOJIC: TPUITUBBI U



OTIIUBBI, IBWKEHHE IIaHET COJIHEYHOM CHUCTEMBI, PEAKTMBHOE JBHYKEHUE >KMBBIX
OpraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH, 3EMJIETPSICEHHE, CEHCMUYECKUE
BOJIHBI, I[yHaMH, 9XO0, [IBETA TEJl, ONTUYECKUE SBJICHUS B MIPUPOLE, OMOIOTHUECKOE
JEHCTBUE BUAMMOTO, YJIbTPa(UOIETOBOTO M PEHTICHOBCKOTO HU3Iy4YeHUH,
€CTECTBCHHBII PaJMOAaKTUBHBI (OH, KOCMHYECKHE Jy4YH, pPaJAUOAKTUBHOE
U3Iy4eHHE NPHUPOAHBIX MHHEpAJIOB, ACHCTBUE PAAUMOAKTUBHBIX HU3IyYEHHUH Ha
OpraHu3M YEeJOBEKa), MPU ITOM MEPEBOJIUTH MPAKTHUECKYIO 3a/ayy B y4E€OHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (GU3UYECKUX SBIICHUH; ONMUCHIBATH
U3YYEHHbIE CBOWCTBAa Tl W (PU3UYECKHUE SBJICHUS, MCIONb3Ys (PU3NUECKHUE
BEJIMUMHBI (CPEIHsAS U MTHOBEHHAsl CKOPOCTh TeJla IPYU HEPABHOMEPHOM JBH>KEHHUH,
YCKOPEHHE, IEPEMELLIEHUE, ITYTh, YTII0Bask CKOPOCTh, CHJIa TPEHUS, CUJIa YIIPYTOCTH,
CHJIa TSKECTH, YCKOpEeHUe CBOOOIHOTO MaJeHMsI, BEC TeJa, UMITYJIbC TeJa, UMITYJIbC
CWJIbI, MeXaHudeckas padoTa M MOIIHOCTb, IOTEHIMAJIbHAS JHEPrus Tena,
IOJIHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, TIOTEHIMAIbHAS SHEPIHs CKATOU NIPYKUHBI,
KMHETHYECKasi DJHEPIus, IIOJIHAs MEXaHWYeCKas DJHEprus, IEepuoJ W YacroTa
Koie0aHul, IJUMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA,
NoKa3aTeilb NPEJOMJICHUS Cpeibl), IpU ONUCAHUU MPaBWIBHO TPaKTOBATh
(u3HYECKUi CMBICIT UCIIOJIb3YEMBIX BEJIMYMH, 0003HAUEHHUS U €IUHULBI (PU3NYECKUX
BEJIMYMH, HAXOJAUTh (OPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (DU3MUECKYIO BEIMYHHY C
OPYTMMH BEIMYMHAMH, CTPOUTH IpaUKU M3YUEHHBIX 3aBHCUMOCTEH (PHU3MUECKUX
BEJIMYMH; XapaKTepU30BaThb CBOWCTBA TeN, (PU3MUECKHUE SIBICHUS M IPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS, NMPHUHIIMII
CYIIEpPIIO3ULIMHA CHUJI, TPUHIUI OTHOCUTEIBHOCTH I 'anmuies, 3akoHbl HprIOTOHA, 3aKOH
COXpaHEHUs HMMIYJbCa, 3aKOHbl OTPAKEHHUSI W TPEIOMJICHHS CBETa, 3aKOHbI
COXpaHEHUs 3apsA0BOrO M MAcCCOBOTO YHCEN MPH SIAEPHBIX PEaKLUUsIX, IPU 3TOM
NaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMCHIBATh €r0 MAaTEMaTHYECKOE
BBIPKEHHE; OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA TE€J, B TOM YKCIIEC U B
KOHTEKCT€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BbISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JIOTMUECKHUX I11aroB ¢
OMopoil Ha 2—3 U3Y4YEHHBIX CBOMCTBA (M3HUECKUX SBJICHUM, (PU3NUECKUX 3aKOHOB
WIM 3aKOHOMEPHOCTEN; peliaTh pacy€THbIE 3a7aun (ONUPAIOIINECS HA CUCTEMY U3
2—-3 ypaBHEHHUI), MCHOJB3Yysd 3aKOHBI U (HOPMYJIbI, CBSI3bIBaOIINE (DU3MYecKue
BEJIMYMHBI: Ha OCHOBE AaHAJIM3a YCJOBMS 3a/aud 3alUCBIBATh KPAaTKOE YCIOBHE,
BBISIBJISITh HEJJOCTAIOIINE WIIA U30BITOUHBIE JaHHbIE, BHIOMPATH 3aKOHBI U (POPMYIIBI,
HEOOXOAUMBIE JUIsl pELIeHUs], TPOBOJUTH PAcU€Thl M OLIEHUBATh PEATMCTUYHOCTD
MOJIYYeHHOTO 3HaU€HHUS (PU3UUECKON BETUUMHBI; pACTIO3HABATH MPOOJIEMBI, KOTOPbIE
MOXHO pEHIUTh NpH MNOMOIIM (U3HUECKHMX METOJ0B, HCIOJIb3ysd OINHUCAHUE
VICCJIEIOBAHMSL, BBIAEIISTH IPOBEPSAEMOE MPEIIIOIOKEHUE, OLEHUBATH PABUIIBHOCTh
NOpsiIKa MPOBEACHUS HUCCIEAOBAHMS, J€JaTh BBIBOJABI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOACHWM U OMNBITOB; MPOBOJUTH OMBITHI MO HAOIIOACHUIO
buznyeckux sSBIECHUN WM (U3MUECKUX CBOMCTB Ted (M3yu€HHE BTOPOTO 3aKOHA



HpioToHa, 3aKOHa COXpaHEHHWsI DSHEPIHH, 3aBUCHUMOCTb Iepuoja KojeOaHui
NPYKHHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTD
OT aMIUIUTYAbl MaJbIX KOJICOaHWH, NPSIMOJMHEHMHOE pacIpOCTpaHEHUE CBETA,
paszioxeHue 0ejoro CBeTa B CIEKTP, U3YUYCHHE CBOMCTB M300pakKeHUs B TUIOCKOM
3epKajie U CBOICTB M300pa)keHHUsl MpeaMeTa B coOuparoleil muH3e, HaOIoAeHe
CIUIOIIHBIX W JIMHEWYaTBIX CIEKTPOB H3IYUYCHHSI): CaMOCTOSITEIBHO COOUPATH
YCTaHOBKY M3 M30BITOUHOTO Habopa 0O0OpyIOBaHMs, OMUCHIBATH XOJ OMBITA U €r0
pe3yabTaThl, GOPMYINPOBATH BHIBOJIBI;

MPOBOAUTH MPU HEOOXOTUMOCTU CEPHUIO MPSIMBIX U3MEPEHHM, ONpenesss cpenHee
3HaYCHHE H3MepsieMOol BeNWYHHBI ((POKYCHOE PacCTOSHUE COOMpArOIIeH JIMH3BI),
000CHOBBIBaTh BBIOOP cIOc00a U3MepeHus (M3MEPUTETBLHOTO MTPUOOPA);

IPOBOJUTDH MCCIIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIMUMH C HCIOJIb30BAaHUEM
NpSMBIX M3MEPEHUN (3aBUCUMOCTh MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JNBWKEHUU 0€3 HadallbHOM CKOpPOCTH, IEpUoAa KoJeOaHWi MaTeMaTH4eCcKOoro
MasTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTJla OTPAKEHUS CBETa OT YIJIa MaJCHUs U
yria TOpeloMJIeHuss OT  yrjia TaAeHus): IUIaHUPOBAaTh  HCCIIEOBaHUE,
CaMOCTOATENIBHO COOMpAaTh YCTAHOBKY, (PUKCHpPOBATh pE3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIIMYMH B BHJI€ TAOJIHIl U TPaUKOB, AEJIATh BHIBOJBI I10
pe3ysibTaTaM HCCIEIOBAaHUS; IPOBOJUTh KOCBEHHbIE W3MEPEHUs (DU3HMUECKUX
BEJIMUMH (CpeHssl CKOPOCTh M YCKOPEHHUE Tela MpU PaBHOYCKOPEHHOM JIBUYKEHUH,
YCKOpPEHHE CBOOOJHOTO TMaJeHUsi, >XECTKOCTh MPYKHUHBI, KOIPOUIIMEHT TPEHUS
CKOJIb)KEHUS, MEXaHNYecKasi paboTa U MOIIHOCTb, YacTOTa M MEPHO KoJeOaHui
MaTEMaTUYeCKOr0 M MPYKMHHOTO MAasSTHUKOB, OINTHYECKas CHJIa COoOWparoiei
JUH3bI,  PAJUOAKTUBHBIM  (OH):  IUIAHUPOBATH  HU3MEPEHHs,  CcoOUpaTh
AKCHEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJHATh U3MEPEHUS, CIAEAYS MPEII0KEHHOM
WHCTPYKIIUHM, BBIYUCISATH 3HAYCHHE BEIMYMHBI W AHAIU3UPOBATH MOJYYCHHBIC
pe3yabTaThl ¢ Yy4€TOM 3aJaHHOW MOTPEIIHOCTH M3MEPEHUH; COoOJII0aTh MpaBHiia
TEXHUKU 0€30IMaCHOCTH IpH paboTe ¢ JTabopaTOPHBIM 000PYJOBAaHUEM; pa3INYaTh
OCHOBHBIE TPHU3HAKM HM3YYCHHBIX (U3MUECKUX MOJIEJIC: MaTepHalibHas TOYKa,
aOCONIOTHO TBEPAOE TENl0, TOYEUHBIM MCTOYHHUK CBETa, Jyd, TOHKas JIHMH3a,
TJIaHETapHAasi MOJIENb aTOMa, HYKJIOHHAsI MOJIETTh aTOMHOTO SJIpa; XapaKTepU30BaTh
MPUHITUTIBI IEHCTBUSI U3yYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOIMCTB C OMOPOM Ha
UX ONHUCAaHUS (B TOM YHUCJE: CHUIOMETpP, NATUYUKHU TOJOXKEHUS, PACCTOSIHUS M
YCKOPEHHs, pakKeTa, 3XOJO0T, OYKH, Nepuckon, ¢oToanmnapar, ONTHYECKUE
CBETOBOJIbI, CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUA O
CBOMCTBax (PU3MYECKHUX SIBJICHUU U HEOOXOJIMMbIE (PU3MUECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH HU3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, H3MEPUTENbHBIX MNPUOOPOB M TEXHOJOTMUYECKUX TMPOLIECCOB MpHU
pelieHun y4eOHO--TIPAKTUYECKUX 3a/1ay, ONTUYECKHUE CXEMbl I MOCTPOECHUS
M300paKEHUI B TJIOCKOM 3€pKajie U cOOMparolled JIMH3€; MPUBOAUTH MPUMEPHI
(HaxoAUTH MH(OPMAIUIO O TPUMEPAX ) MPAKTUUYECKOTO UCTIOJIb30BaHUS (PU3NUECKUX



3HAHUI B TOBCETHEBHOM JKU3HU /17151 oOecriedeHns 0e30MacHOCTH MpU OOPaIIeHUH C
npuOopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHSI 3J0POBBS U COOTIOACHUS
HOPM 3KOJIOTMYECKOTO TOBEACHUS B OKPY)KAIOLIEH cpeze; OCYIIECTBIATH MOMCK
uHpopManuu  (QU3MUECKOTO coiaepkaHus B HTepHeTe, CaMOCTOSTEIHHO
dbopMynupys MOMCKOBBIA 3alpoc, HAXOAWUTh MYTHU OMpPEACNICHUSI JOCTOBEPHOCTU
MOJy4eHHOW WH(OPMAalMd HAa OCHOBE MMEIOIIMXCS 3HAHUM U JOMOJHUTEIbHBIX
UCTOYHUKOB;

UCTOJb30BaTh MPH BBIIOJHEHUM YYE€OHBIX 3aJaHUN  HAy4YHO--TIOMYJISIPHYIO
auTepaTypy (GU3MYECKOTO COACpKAHMS, CHPABOYHBIE MAaTEpPHANIbI, PECYPCHl CETH
WuTepHer, BiajgeTh MNpUEMaMH KOHCIEKTUPOBAHUSA TEKCTa, MPEOOpa30oBaHUS
uHGOpMaIlMK U3 OJHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO; CO37aBaTh COOCTBEHHBIC
NUCHPMEHHBIE W YCTHBIE COOOINECHHS Ha OCHOBE HH(OPMAIMH M3 HECKOIbKUX
UCTOYHUKOB (PUBUYECKOTO COJAEpKaHUs, IMyOJIMYHO IMPENCTaBIATh PE3yJbTaThl
OPOEKTHOM WM HCCIEAOBATEIbCKOM JAESITENBbHOCTH, IMpPU 3TOM TI'PAMOTHO
UCIOJIb30BaTh M3YyUYEHHBIM MOHATUMHBIN anmapaT U3y4aemoro paszena (GU3UKH U
COINPOBOXAATh BBICTYIUICHHE MPE3EHTAalUel ¢ y4€TOM OCOOEHHOCTEH ayAuTOpHU
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
K DJIeKTPOHHBIE
0JIN4€CTBO YacoB (mupoBbIe)
Ne oOpa3oBarTe/ibHbIE
B HaunmeHnoBanue pa3jiesioB 1 TeM Konrposbnpie|  IIpakTuieckue pecypcebl
n/n| NnporpaMmsl padoThI padoThI
Bcero

Pazn e a1 1. ®usnka u e€ poJib B MO3HAHMHU OKPY:KA 10 1IEr0 MUpPa
11 9 0 0 bubnuorexa [JOK

) dusuka - HayKa O [pUpoJie httpS//medSOOI’u/7f416194

) ) bu6mmoteka I[IOK
L DU3MYeCKe BeIHUNHEL 0 0 https://m.edsoo.ru/7f416194
13 ) 0 1 bubnuoreka [JOK

' EcTecTBEHHOHAYYHBII METOI O3HAHUS https://m.edsoo.ru/7f416194

Hror o no pazneny 6

Pa3ng e 1 2. IlepBoHaYaIbHBIE CBEI€HHS O CTPOEHH M B €IIeCTBA
21 1 0 1 but6mmoreka [JOK

' CTpoeHHE BelecTBa https://m.edsoo.ru/7f416194
99 JIBrOKeHWEe U B3aMMO/IeHCTBHE YaCTHII ) 0 1 Bubnmorexa [IOK

BCIICCTBA https://m.edso0.ru/7f416194

93 ) 1 1 but6mmoreka [JOK

ATpCF ATHBIC COCTOSAHUS BEIICCTBA

https://m.edso0.ru/7f416194



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

Hror o no pazneny

Pazne a1 3. /IBH:KeHHE M B3anMoO/IelicTBHeE TeJl

31 3 bubnuoreka [IOK
' MexaHHYECKOe TBHKCHUE https://m.edsoo.ru/7f416194
5 Bu6mmoreka [JOK
3 WHepuus, Macca, TIOTHOCTb 4 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
33 Cwua. Bus! cun 14 https://m.edso0.ru/7f416194
21
Hror o no pazneny
Pa3jg en 4. JlaBiieHne TBEPABIX TeJl, JKHIAKOCTEN U I' a30B
11 [anenue. [lepenava naBneHust TBEPABIMU 3 BuGmorexa LIOK
TEAaMH, JKHAKOCTAMY H TasaMu https://m.edso0.ru/7f416194
4.2 5 bubnuoteka [IOK
' JlaBJieHHE KUIKOCTH https://m.edso0.ru/7f416194
43 6 bubmuorexa [JOK
' ATMocepHoOe aBieHue https://m.edso0.ru/7f416194
44 JleiicTBHE )KUKOCTH ¥ Ta3a HA MOTPY>KEHHOE BuGmrorexa LOK
B HUX TCI0 7 https://m.edso0.ru/7f416194
21
Hror o no pazneny
Pa3ng e 1 5. Pa6oTa u MomHOCTb. JHeprust
5.1 3 bubmuoteka [IOK

Pabora 1 MOIIIHOCTH

https://m.edso0.ru/7f416194
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50 bu6mmoreka [IOK

' TIpoCThIC MEXaHHU3MBI 5 0 1 https://m.edsoo.ru/7f416194
53 bu6mmoreka [IOK

' MexaHHYeCKAsT SHEPTHS 4 1 0 https://m.edsoo.ru/7f416194

12

Hroro no pazaeny

PesepBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB I1O 68 4 15

I[MTPOI'PAMME

8 KVIACC

KosmnuecTBo yacoB aieggng:g’le
o0pa3oBaTe/ibHbIE

Ne HaumeHoBaHMe pa3iesioB U TeM Kontposbneie  TIpakruueckue pecypesI

n/n NPOrpaMMbI Bcero padoThI padoThI

Pa3ne a1 1. TennoBble siBaeHUsI
11 - 0 0 bubmuorexa [JOK

' CTpoeHHe 1 CBOICTBA BEIECTBA https://m.edsoo.ru/7f4181ce

Bbu6nmuoreka [JOK
12 TerIoBbIe MPOLIECCHI 21 1 5 https://m.edsoo.ru/7f4181ce
28
Hroro no pazneny

Pa3ne a1 2. DiiekTpuyecKne 1 MATHUTHBIE SIBJICHUSI



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

DnexTpuuecKue 3apsaabl. 3apsLKeHHbIE Tena

21 . 7 0 1 bubanorexa [JOK
H HX B3aHMOJICHCTBUC https://m.edso0.ru/7f4181ce
29 20 1 7 bubmuorexa [JOK
' TTOCTOSTHHBIH 3JIEKTPHUCCKHUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarHHTHEIC ABICHHS 6 1 15 https://m.edsoo.ru/7f4181ce
24 4 0 0 bu6nunoreka [IOK
' DJIeKTPOMArHUTHAS HHIYKIHS https://m.edsoo.ru/7f4181ce
37
Hroro no pazaeny
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 14.5
I[TPOI'PAMME
9 KJIACC
KounyecTBo yacoB JIEKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE
HaumeHnoBaHue pa3iesioB 1 TeM Kontpoabubie  IIpakruueckue pecypenl
Ne n/m NPOrpaMMblI padoThI padoThI
Bcero
Pazne 1 1. Mexanuuyeckue siBJeHUSA
11 MexaHnueckoe ABMKEHHUE U CTIOCOOBI €ro 10 0 . BuGmiorexa LIOK
OTIHCAHIA https://m.edsoo.ru/7f41a4a6
bubnuoteka [IOK
1.2 20 1 3 noamorexa L]

B3aumonaeiicTtBue e

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



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK

13 3aKOHBI COXpaHECHUS 10 https://m.edsoo.ru/7f41a4a6
40
Hroro no pazneny
Paszge a1 2. Mexanndyeckue KoJ1e0aHUSA M BOJTHBI
21 y bu6mmoreka [IOK
' MexaHn4eCKHE KOJIeOaHuUs https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
22 MexaHndecKne BOIHEL 3BYyK 8 https://m.edsoo.ru/7f41a4a6
15

Hroro no pazneny

Pazne a1 3. 3J'[eKTp0Mal"HI/ITHOC MOJI¢ M JIEKTpOMa

I'H UTHBIC BOJIHBI

QHCKTpOMaFHI/ITHOG IIOJIC U

3.1 6 bubmuorexa [JOK
SNCKTPOMATHUTHBIC BOIIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6
Pa3zne i1 4. CBeTOBBIE sIBJIEHMSI
41 6 bubnuoteka [IOK
' 3aKOHBI paCIIPOCTPAHEHUS CBETA https://m.edsoo.ru/7f41a4a6
4.2 6 bubmuoteka [IOK
' JIMH3HI ¥ ONTHYECKHE TPHOOPHI https://m.edsoo.ru/7f41a4a6
43 3 bubmuorexa [JOK
' Pasnioxkenue OeJIoro cBeTa B CIEKTP https://m.edsoo.ru/7f41a4a6
Utoro mo pasneny 15

Pa3ge a 5. KBaHTOBbIE IBJICHUSA



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

51 4 1 bu6mmoreka [IOK
' VcnyckaHue ¥ TOrIONEHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5 Bu6muoreka [IOK
S. CTpOCHIE aTOMHOTO SIpa 6 1 https://m.edsoo.ru/7f41a4a6
Bu6mmoreka [IOK
5.3 SIAepHbIE PeaKLuy ! 1 https://m.edsoo.ru/7f41a4a6
17
Hroro no pazneny
Pa3ne 1 6. [IoBTOPUTEIBHO-0000 AU MOTY
Jb
6.1 [ToBTOpEeHME M 0000IIICHIE CONCPIKAHUS 9 ) Bubnmorexa [IOK
Kypea ¢usmky 3a 7 -9 Kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny d
OBHIEE KOJIMYECTBO YACOB I1O 102 27

I[TPOTPAMME



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

7 KIIACC
DJIeKTPOHHBIE
KosaunuyectBo yacos
nudposbie
o0pa3oBaTe/bHbIE
Ne Konrtpoabsnubie| IIpakruyeckue pegypcm
n/n padoThI padoThbI
Tema ypoka Bcero
®dusuka — HayKa 0 npupoje. JABneHus
MIPUPOJIBI
1 ' 1
\
2 dusnyecKue SABICHUA 1
3 duznyeckue BeIMYNHBI U UX U3MEPEHHE 1
VYpoxk-uccnenosanue "M3mepenne
TEMIIepaTypbl IPU TOMOIIH KUIKOCTHOTO
4 TEPMOMETPA U JAaTUMKA TeMIIepaTyphl" 1 1
\
Mertobl HayqHOTO TTO3HaHuA. Onucanne bubnuoteka [IOK
5 (bU3UYECKUX SIBIECHUH C MOMOIIBIO MOJIeNeH 1 https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessl:
6 JAIBbHOCTH MOJETA HIapuKa, MyIEHHOTO 1 1

TOPU30HTAJILHO, TEM OO0JIbIIIE, UeM OOoJbIle
BbICOTA ITycKa"



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

W

\

Crpoenue BemiectBa. ONBITHI, JOKA3bIBAIOIINE

Bu6muoreka [IOK

7 JIICKPETHOE CTPOCHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a
bubmuorexa [JOK
8 I[BI/DKGHI/Ie YaCcTUI] BEILlECTBA httpS://m.EdSOO.rU/ff03013e
Ypoxk-uccnenoanue «OMbITHI 1O
9 HAOJTIOICHUIO TETUIOBOTO PACITUPEHHUS T'a30B)
\
10 ArperatHbie COCTOSIHUSI BEIECTBA
Oco0eHHOCTH arperaTHBIX COCTOSIHHM BOJIBI.
O6o0menue o paszeny «IlepBoHayaibHbIe bubmorexa IOK
11 https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
12 Mexanunueckoe qBuxeHne. PaBHomepHoe 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBUKCHHC
Bbu6nmuoreka [JOK
13 CkopocTh. EMUHHIIBI CKOPOCTH https://m.edsoo.ru/ff0a079c
bu6mmorexa [IOK
14 Pacuer nmyTH u BpeMeHM JIBHKEHUS https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff09fe0a
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Bu6mmoreka [IOK

15 Huepuus. Macca — Mepa MUHEPTHOCTH Tel https:/m.edsoo.ru/ff0a0c10
IInoTHoCTh BenecTBa. PacueT Macchl U bubmuorexa [JOK
16 06BeMa Tella IO ero IIOTHOCTH https://m.edsoo.ru/ffOa0fee
JlaGopatopnas pabora
17 «Omnpenenenue
IUIOTHOCTHU TBEPIOTO TEa»
Pemenue 3ama4 mo teme "IlnoTHOCTH bu6mmoreka [IOK
18 BemecTna" https://m.edsoo.ru/ff0a123c
Cuia KaKk XapaKTeprCTHKA B3aUMOICHCTBHS
ten. Cuia ynpyrocrtu. 3akoH 'yka
19 ’
\
JlaGopatopHas pabora «M3yuenue
20 3aBUCHUMOCTH pacTsKeHUus (aedopmariim)
MPYKUHBI OT MPUIIOKEHHON CHUITBI»
21 [[IBnenue TaroTeHus. Cuma TsHKeCTH
CBs13b MEXy CHIION TSDKECTH M MACCOM Tela. Eu6 OK
Bec tena. Pemenne 3agau o Teme "Cuma 1 JTHOTeKa 1
22 . https://m.edsoo.ru/ff0al778
TSOKECTH
23 Cuna TsDKeCTH Ha IPYTUX TUIaHeTax. BuGmmotexa LIOK
DU3NYECKUE XapAKTEPUCTUKU TUTAHET https://m.edsoo.ru/ff0a1502
24 Bbu6nuoreka [IOK

Hsmepenue cuit. lunamomMerp

https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc

Bu6mmoreka [IOK

25 Bec Tena. HeBecoMOCTh https://m.edsoo.ru/ff0al778
26 CrnosxeHue IByX CUJI, HAIIPaBJIEHHBIX 110 Bu6miorexa [IOK
OJHOM IpsAMO. PaBHOIEMCTBYIOILIAS CHJT https://m.edsoo.ru/ff0ala70
57 Pemienue 3agau o Teme "PaBHojielicTByrOIAs
cu”
Cuita TpeHus u €€ Buabl. TpeHue B pupojie u bu6nunoreka [IOK
28 TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
3aBUCHUMOCTH CHJIBI TPEHUS CKOJIBKCHHS OT bu6nunoreka [IOK
CHJIBI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
29 COIPUKACAIOLIUXCS TOBEPXHOCTEN»
\
30 Pemenue 3amay Ha onpenesieHre
PaBHOACHCTBYIOIIEH CUIIBI
Pemenue 3anau no remam: «Bec Tenay,
«'paduueckoe nzobpaxerne cuiny», «CUIB, Bubamorexa [OK
31 ) https://m.edsoo.ru/ff0alde0
«PaBHOzECTBYIOMIAS CHIT»
Konrponbhas pabota 1o
TeMaM: «MeXxaHn4ecKOoe JIBIKEHHEY,
32
«Macca, mIIoTHOCThY, «Bec Tenay,
«['paduueckoe nzobpaxkeHue cui», «Cruabh»
Hasnenue. CiocoObl yMEHbIICHUS U bu6mmoreka [LIOK
33 YBEJIMUCHNS JABICHNS https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS raza
oT 00b&Ma, TeMIiepaTyphl

34
\’ bubmmnorexa LIOK
Y https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus TBEPABIMU TEIAMH, Bu6mnorexa IJOK
KUAKOCTAMH U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 I[aimeHHe B JKU/IKOCTH U r'a3e, BBI3BAaHHOE Bu6morexa [OK
ACUCTBUEM CHIIBI TAKCCTH https://m.edsoo.ru/ff0a2718
37 Pemienue 3ama4 o teme «/laBineHue B Bu6uorexa LIOK
KMJKOCTH U rase. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2826
38 bubmuorexa [JOK
Co0BLIAKIHECs COCY B https://m.edsoo.ru/ff0a2970
39 bubmnoreka LIOK
T HpaBIMYecKuii mpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiHeBo# )KUAKOCTHBINA HACOC
\
ATtMmocdepa 3emMiu U TPUYUHBI €€ bub6nuoreka LIOK
41 CYILIECTBOBAHMS https://m.edsoo.ru/ff0a2b5a
bu6mmorexa [IOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHHe https://m.eds00.ru/ff0azb5a
13 N3mepenue armocdeproro aasneHust. Onpit Bu6mnoreka LIOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(EPHOTO TaBJICHHS OT bubnuoteka [IOK
44 https://m.edsoo.ru/ff0a2fc4

BBICOTHI HaZl YPOBHEM MOPA



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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https://m.edsoo.ru/ff0a2fc4

bapometp-anepoua. AtmochepHoe naBiICHHE

Bu6mmoreka [IOK

45 HA Pa3NIHYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau o reme "' AtmochepHoe
naBieHue"
47 JleiicTBHE )KHIKOCTHU U T'a3a Ha OTPYKEHHOE Bu6morexa [OK
B HHUX TeNO. APXHME/[0Ba CHIIa https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota
48 «OrmpeneneHue BRITATKHBAOIICH CHITBI,
JeCTBYIOIIEH Ha TeJ0, HOTPYKEHHOE B Bu6morexa [JOK
JKUJIKOCTBY https://m.edsoo.ru/ff0a33fc
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanne 3aBUCHMOCTH Beca Telia B bubmnoreka LIOK
BOJIE OT 00BEMA MOTPYKEHHOM B KMIKOCTh https://m.edsoo.ru/ff0a3514
YACTH TeJIa»
bu6mmoreka [IOK
50 I1naBanne Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
onpeeneHue e€ rpy3onoabEMHOCTH"
Pemenue 3amau mo temam: «IlmaBanue cymos.
BoznyxomnaBanuey, «JlaBineHne TBEpAbIX T bubmiorexa LIOK
52 X 5 ’ P ’ https://m.edsoo0.ru/ff0a3654
KUAKOCTEH U Ta30B)
53 KonTpomnpHas padota o reme «JlaBienue
TBEPABIX TN, KUAKOCTEH U Ta30B»
o4 Mexanuueckasi padora bubmmorexa [TOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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https://m.edsoo.ru/ff0a3f82

55

MormHocTs. EquHUIBI MOIITHOCTH

Bu6mmoreka [JOK

https://m.edsoo.ru/ff0a3f82

VYpoxk-uccinenoanue "Pacuét MOITHOCTH,
pa3BUBaeMOM NpU NOABEME 110 JieCTHULIE"

56 ' 1
\
57 IIpoctsie Mmexanu3Mmel. Peraar. PaBHoBecue
CUJI Ha pblyare
Pbluaru B TexHuke, ObITY U HpPUPOE. . o
bubmorexa IHOK
Jlaboparopuas pabota «lccnenoBanue
58 P . P P 8 05 https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECUS pblYara
59 Pemenne 3ama4 no reme «Y cinoBus Bubimoreka [IOK
pPaBHOBECHUs pblUara» https://m.edsoo.ru/ff0a48a6
Koaddurment nmoneznoro nencTus
60 Mexanuzma. Jlaboparopnas pabota 05
«M3mepenne K11/ HakIIOHHON TIIOCKOCTH
61 Pemenue 3anau no teme "Pabora, MOLITHOCTS, Bu6muorexa [IOK
KII1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusa. Kunernueckas u Butmmorexa I[OK
IIOTCHIIHATThHASA SHCPTHA https://m.edsoo.ru/ff0a4252
63 Bbu6nmuoreka [JOK

3aKOH COXPAHEHHUsI MEXaHUYECKOW SHEPTUn

https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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VYPOK-3KCIIEPUMEHT 1O TEME
"DKCEPUMEHTAIBHOE OIPE/ICTICHUE
VM3MEHEHUSI KHHETUYECKON U MTOTEHHAIBHON

64 SHEPTUU IIPU CKATHIBAHUM TEJIa [0 HAKIIOHHON 1 1
1ocKocTH"
v/
KonTponbnas pabota o reme «Pabdota u
65 MOIIIHOCTb. DHEPTUsD) 1
Pesepubiit ypok. PaboTa ¢ Tekctamu 1o Teme bubmuotexa [JOK
66 "MexaHHIecKoe ABIKEHHE" 1 https://m.edsoo.ru/ff0adee6
67 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1 Bu6morexa [IOK
"JlaBiieHUE TBEPABIX TEJ, JKUIKOCTEH U ra30B" https://m.edsoo.ru/ff0a4ffe
PezepBHblil ypok. PaGota ¢ TekcTamu no tTeme
68 "PaboTa. MomiHocTh. DHEeprus" .
68 12

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
undposbie
Ne o0pa3zoBarte/ibHbIE
N Konrtpoasubie| IIpakruyeckue
pecypcsl
n/n padoThI padoThI
Tema ypoka Bcero
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUU U UX Bubmorexa [OK
yp p https://m.edsoo.ru/ff0a5256
1 OTIBITHBIE TIOJITBEPKACHUS 1
\
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Monenu TBEpIOTO, KHUAKOTO ¥ ra3000pa3HOro L Bu6mmoreka [JOK
COCTOSIHMI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPIOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSHUI BEIIEeCTBA Ha L
OCHOBE ITOJIOKEHUI
MOJIEKYJISIPHOKUHETHYECKON TEOPUHU
5 1 bubmuorexa [JOK
Kpucraninueckue u aMopQHbI€e Tena https://m.edsoo.ru/ff0a5800
6 CMaumnBaHuE U KalWJUISIPHOCTb. 1 Bubsorexa [IOK
I1oBepXHOCTHOE HATSDKCHHE https://m.edsoo.ru/ff0a5530
TenmoBoe pacmMpeHue u cxaTue bubnmnoreka [IOK
7 ' 1 https://m.edsoo.ru/ff0a5a26
\



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TEMIIEPATYPBI CO

8 CKOPOCTBIO TEIJIOBOT'O IBUKEHHS YaCTHUIL
9 Buytpennss sueprus. CiocoObl U3MEHEHUS Butmmoreka [IOK
BHYTPEHHEHN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 bu6mmoteka [IOK
Bus! TeIIoONnepeIadmn https://m.edsoo.ru/ff0a6412
VYpok-koupepenuus "IIpakTruueckoe
11 HCIIOJIB30BAaHUE TEIIJIOBEIX CBOUCTB BEIIECTB U BuGIHOTeKA HOK
MAaTepHuajoB B LEIIX SHEProcoepeKeHus" https://m.edsoo.ru/ff0a65c0
12 KonunuectBo TemnoTel. Y aensHas bu6nmmorexka [IOK
https://m.edsoo.ru/ff0a6976
TEIUIOEMKOCTh
13 VYpaBueHue TemioBoro Oananca. TermooomeH Bu6morexa IJOK
H TCIIJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pabora "VccnenoBanue
SIBJIGHUS TETJIO0OMEHA MPU CMEIIUBAHUH Bu6morexa LIOK
14 XOJIOAHOU U ropsiueit Boabl" https://m.edsoo.ru/ff0a6a98
\
Pacyer konmuecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUIsL HarpeBaHMs Tejla U BBIACISIEMOI'0 UM IIpHU
OXJIKICHUH
16 JlabopaTtopHas padota "OnpeneneHue Bu6miorexa LIOK

YHCHLHOﬁ TCIINIOEMKOCTH BCIJ_IeCTBa"

https://m.edsoo.ru/ff0a6bb0



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

OHeprus TouMBa. Y IelbHast TEIIOTa

17 bubnuorexa [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[inaBnenue u oTBEpACBaHUE Bu6imoreka [JOK

18 KPUCTAJUIMYECKUX TeJ. Y AebHas TEIIoTa https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
Jlaboparopras padora "Onpenenenue bubnnoreka [IOK

19 YIEIBHOM TEIUIOTHI ILIABJICHUS Ibaa" https://m.edsoo.ru/ff0a72fe
[TapooOpa3zoBaHue U KOHACHCAIIHS. bubmmoreka [TOK

20 cnapente https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Tennora
napooOpa3oBaHUs U KOH/IEHCAIIUU. bubnnoreka [IOK

21 3aBUCHMOCTD TEMIIEPATYPHI KUIIEHHS OT https://m.edsoo.ru/ff0a786c
aTMOC(EepHOTO TaBJICHUS
Brnaxnocts Bo3myxa. JlaGopatopHas pabota
"OmnpeneneHue OTHOCUTEIBHOW BJIAXXHOCTU bubmmorexa [JOK

pel https://m.edsoo.ru/ff0a7628
22 BO3IYyXa"
\

23 Pemenue 3ana4 Ha onpeieNieHre BIAXKHOCTH
BO3/yXa
[IpuHIUIEl paboTHI TEMIOBBIX JBUTATENEH.

24 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO

CrOpaHus



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

KII/ TermoBoro nurarens. Tennosbie

bu6mmoreka [IOK

25 JBUTATENH U 3alUTa oxpyn(a}omeﬁ cpensl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHS U MIPEBPAILICHUS SHEPTUH B
TEIUIOBBIX Ipoleccax
[TonroToBka K KOHTPOJIBHON PabOTE MO TeMe
"TennoBsle siBIeHUs. FI3MeHEeHHEe arperaTHbix bubmorexa [IOK
27 B ’ P https://m.edsoo.ru/ff0a83f2
COCTOSHUH BerecTBa'"
KontponbHas padota o teme "TernnoBbie
siBIeHUs. VI3MeHeHue arperaTHbIX COCTOSIHUM bubsmorexa LIOK
28 : P https://m.edsoo.ru/ff0a86ae
BemecTna"
20 DnexTpusanus Tel. J[Ba posia 3J1eKTpUUECKUX
3apsioB
VYpok-nccnenosanue "OieKTpusanus T€I
WHIYKIWEW U IPU CONTPUKOCHOBEHUU"
30 '
\
B3aumopeicTBue 3apsKeHHBIX Tell. 3aKOH bu6mmoreka [IOK
31 Kysona https://m.edsoo.ru/ff0a87e4
Onekrprueckoe nojie. HanpsokeHHOCTH
anekTpudeckoro nois. [punmun bubmorexa [IOK
32 p - HpHHI https://m.edsoo.ru/ff0a8a0a

CYNCPIO3NIHHU IJICKTPUICCKUX noJiei



https://m.edsoo.ru/ff0a7c7c
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Hocuremm QJICKTPHUYCCKUX 3apsad0B.

33
DneMeHTapHbIi 3apsia. CtpoeHue aroma
[IpoBOIHMKY U TUANEKTPUKU. 3aKOH bubnnoreka [IOK
34 COXpPAHEHHs HIEKTPHUECKOTO 3apsiia https:/m.edsoo.ru/ff0a8ef6
Pewienne 3amay Ha TOpPUMEHEHUE CBOMCTB bubanoreka [IOK
35 3HeKTpI/IquKI/IX Bap}IIIOB httpS//medSOOI’U/fanQOCC
DNEeKTPUUYECKHUI TOK, YCIOBUSI €T0
CYyILIECTBOBaHHUS. ICTOUHHMKY AJIEKTPUIECKOTO bubnnorexa [IOK
36 y ) p https://m.edsoo.ru/ff0a95a4
TOKa
37 bubmuorexa [JOK
ﬂeﬁCTBHﬂ AIEKTPUYECKOTO TOKa httpS://m.EdSOO.rU/ﬁoaQsz
38 VYpok-uccnenosanue "Jleiictue 1
3IEKTPUYECKOTO MOl HAa TPOBOJIHUKH U
TRJIEKTpUKN"
\
39 DNEeKTPUYECKUI TOK B METAIIJIAX, KUAKOCTIX U Bubmiorexa [IOK
rasax https://m.edso0.ru/ff0a9838
40 5
DnekTpruyecKkas LIeTb U €€ COCTaBHbIE YaCTH
a Cuna Toka. JJaboparopHast pabota 05 Butmiorexa [[OK

"N3mepeHue u peryampoBaHue CHIIbI TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

42

DnexTpuueckoe HanpsbkeHue. BoabTMerp.
Jlaboparopnas padora "M3mepenue u
peryJiMpoBaHue HanpsHKeHU"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a%14



https://m.edsoo.ru/ff0a9e14

ConpoTuBI€HUE NPOBOIHUKA. Y IEIbHOE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0aa738

43 COTMPOTHBIICHUE BEIIECTBA
JlaGopaTopHas paboTa "3aBHCUMOCTb
AIEKTPUYECKOTO COMTPOTUBIICHHS bubnnorexa [OK
44 MIPOBOJIHUKA OT €r0 JJTMHBI, IIJIOIIA TN https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CEUCHUS U MaTepraia"
3aBUCUMOCTb CUJIbI TOKA OT HATIPSIKEHMUSL. bubmmoreka [LIOK
45 3akon OMa JUIs Y4acTKA Hern https://m.edsoo.ru/ff0aad4a
JlaboparopHnas pabota "Hccrnenoanue
3aBUCHUMOCTH CHJIBI TOKA, HAYILETO Yepes Bbubmuorexa IIOK
PE3UCTOP, OT COPOTHBIICHUS PE3UCTOPA 1 https://m.edsoo.ru/ff0aa04e
46 HaIpsKEHUs Ha pe3ucrope”
\
47 [TocnenoBarenbHOE U MapaIEIbHOE
COETMHEHUS IPOBOTHUKOB
JlaGopaTtopnast pabota "IIpoBepka mpaBuia
CJI0’KE€HHUS HANIPSKEHUN 1IpU bubnnorexa [IOK
43 TI0CIIEI0BATENHLHOM COETUHEHHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopo"
JlaboparopHas pabora "IIpoBepka mpasuiia
JIsl CHUTBI TOKA TIPH MTapaJlIeIbHOM bubmmorexa [IOK
49 a pr rap https://m.edsoo.ru/ffOaadle
COEIMHEHUH PE3UCTOPOB"
50 bu6mmoreka [IOK

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0aa738
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Pemenue 3aau Ha npuMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COEAMHEHUS TPOBOTHUKOB

51

PaboTa 1 MOILITHOCTH 3JIEKTPUYECKOTO TOKA.

3akoH [[>xoyns-Jlenma

Bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlabopaTtopHas pabora "Onpeznenenue
paboThI U MOIIHOCTHU JIEKTPHYECKOTO TOKA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

DneKTpUUecKHe e U MoTpeouTenu
3JIEKTPUYECKOM sHEepruu B ObITy. KopoTkoe

Bbu6nmuoreka [JOK

53 https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroroBka K KOHTPOJILHOU paboOTE IO TEME
"DnekTpuuecKue 3apsbl. 3apsHKeHHBIC Tesla bu6muorexa LIOK
54 U UX B3auMoaeucTBus. I10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUUECKUH TOK"
KonTposnbhas padora no reme
55 "DnexTpuueckue 3aps/ibl. 3apsKEHHBIE TeIa U bubnuoreka [IOK
WX B3aUMOJICHCTBUS. [I0CTOSTHHBIH https://m.edsoo.ru/ff0abead
AJIEKTPUYECKUM TOK"
56 IIocTosstHHBIC MAarHUTHI, NX B3aUMOACHCTBHE
Ypok-uccnenoBanue "N3ydyenue bu6nmmoreka [IOK
[OJIEH TOCTOSHHEIX MATHHTOB" https://m.edsoo.ru/ff0ac3d0
57 ' 1
\
MarnauTHoe nojie. MarautHoe noJie 3eMiu 1 bubmuorexa [JOK
58 ero 3HaueHHE JUIS KU3HH Ha 3eMile https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruutHoe nose
3JIEKTPUIECKOT0 TOKa MarauTHOE ImoJjie bubmmorexa [IOK
59 p https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHne 3eKTPOMarHiTOB B TEXHUKE.
JlabopaTtopHras pabota "M3ydenne nericTBus bubmnorexa [IOK
paTopHasi p yacHue 1 https://m.edsoo.ru/ff0ac74a
60 MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM" 05

v
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DIEeKTPOIBUTATENb IOCTOSHHOI'O TOKA.
Hcnonp3oBaHue 31€KTpOABUATATENECH B

TEXHUUYECKUX YCTPOICTBAaX U HA TPAHCIIOPTE bubmorexa HOK
61 yerp p pTe. https://m.edsoo.ru/ff0ac86¢
JlaGopaTtopHnas pabora "KoHcTpyupoBaHue u
u3ydeHue padoThl dNIeKTpoaBUrarens"
62 OnbiTel @apasest. 3aKOH NEKTPOMArHUTHOM
nHaykiuu. [Ipasuio Jlenna
Onektporerepatop. CriocoOb! MoTydeHHs
63 3JIEKTPUUECKOH SHEPTUU. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
61 [TonroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
"DneKTpUYecKre U MarHUTHBIE sIBJIEHUA"
Kontponbras pabota o teme bubnuoteka [IOK
65 "DJIeKTpUUECKUE U MATHUTHBIE SIBIEHUA" hitps://m.edsoo.rufff0acbl4
66 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme bubnnorexa [HOK

https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac86c
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"TemioBbie sABICHUS"
Pesepaublit ypok. PaboTa ¢ TekcTamu 1o Teme bubnnoreka [OK
67 "TTOCTOAHHBII SEKTPHHeCKHUii TOK" 1 https://m.edsoo.ru/ff0acdc6
68 PesepBHbIil ypok. Pabora ¢ Tekctamu 1o Teme
"MarauTHble siBjeHuA" 1
OBIIEE KOJIMYECTBO YACOB 10 ITPOT'PAMME 68 2 145
9 KVIACC
KounvecTBo yacoB JJIeKTPOHHBbIE
nu@pposbIe
Ne Kontpoububle| pakTnueckne oGpasoBaTe/bHbIe
n/n padoThI padoThI pecypchbl
Tema ypoka Bcero
! Mexannueckoe ABMkeHne. MaTtepuanbHas
TOYKa
Cucrema orcuera. OTHOCUTETBHOCTh
MEXaHUYECKOTO JIBIKEHUS Bu6mmorexa LIOK
2 ~’ https://m.edsoo.ru/ff0ad474
\
Bbu6mmoreka [JOK
3 PaBHOMEPHOE IIPAMOJIMHEHHOE IBHKEHUE https://m.edsoo.ru/ff0ad19a
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HepaBHOMepHOE NPAMOIMHENHOE IBUKCHUE.

4
Cpenusis 1 MTHOBEHHAsi CKOPOCTh
5 IIpsAMonHeiiHOE PAaBHOYCKOPEHHOE Bubmnoreka LIOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh PSAMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JBMXKeHHUs. ["paduk
CKOPOCTH
Jlaboparopuas pabota "Onpenencaue
YCKOpPEHHUS Tejla IPU PAaBHOYCKOPEHHOM
7 NBIDKECHUH 110 HAKJIOHHOW II0CKOoCTH" bubanoreka IOK
‘ https://m.edsoo.ru/ff0adb18
\
8 CBo0Ooguoe nmagenune tei. Oneitel I annnes
PaBHOMEpHOE IBMKEHHUE TIO OKPYKHOCTH.
[Tepuo I/II) 4acToTa oOpalieHus pﬁHeﬁHaﬂ u bubmorexa LIOK
9 pHOA pait ) https://m.edsoo.ru/ff0ael76
yIJ0Basi CKOPOCTH
10 [lenTpocTpeMHUTENIbHOE YCKOPEHHE
bu6mmoreka [IOK
11 IIepBbiit 3akoH HproTOHA. BEkTOp critbt https://m.eds00.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnuoteka [IOK
12 PasHoeCTBYIOMAs CHTA https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad8d4
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Bu6muoreka [JOK

13 Tperuii 3akoH HetoToHa. Cyneprno3unus cui https://m.edsoo.ru/ff0ae982
Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB bu6mmoreka [IOK
14 HeroToHa https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no reme «Cuia ynpyroctu»
JlaboparopHas pabota «OnpeneneHue bubnuorexa [JOK
17 YKECTKOCTH TIPY’KUHBD» https://m.edsoo.ru/ffOaee28
bu6mmoreka [IOK
18 Cuna TpeHus https://m.edsoo.ru/ff0af738
bu6nmmoreka [IOK
19 Pemenue 3anad no reme «Cuiia TpeHUs» https://m.edso0.ru/ff0afa26
JlabopaTtopHas padota "Onpenenenue
Kod(duleHTa TPEHUS CKOIBXKEHUS " Bu6morexa [LIOK
20 \’ https://m.edsoo.ru/ff0af8be
\
21 Pemenue 3amau o teme "3akonsl HeroToHa. Bu6muorexa LIOK

Cuna ynpyroctu. Cuna tpenus"

https://m.edsoo.ru/ffOafb8e
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https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e

Cuia TSDKeCTH U 3aKOH BCEMHPHOI'O

Bu6muoreka [JOK

22 TATOTEHUS. Y CKOpEHHE CBOOOHOTO TaJICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius " J[BuxeHNE TE BOKPYT

23 rpaBuTalinoHHoro neHTpa (ConHevnas
cuctema). ["aakTukun"

24 Pewenue 3aga4 no reme "Cuia TsSKECTH U Bu6mmoreka LIOK
3aKOH BCEMUPHOIO TAroTeHus" https://m.edsoo.ru/ff0af5f8

25 IlepBas xocMu4ecKas CKOPOCTb. Bubimorekxa [IOK
HeBecoMoOCTh U Heperpy3Ku https://m.edSOO.ru/fanf33C
PaBHOBecHe MaTepHaIbHON TOUKH.

26 AOGcomroTHO TBEPI0€ TEIO. PaBVHOBeCI/Ie Bu6mmoreka LIOK
TBEPAOTO TeJa C 3aKPETVIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHUs

27 MowmenT cuinsl. LlenTp Tsxectn

28 Pemenue 3anay no remMe "MOMEHT CUJIBL. BuGmuorexa [IOK
Hentp TsxecTn"” https://m.edsoo.ru/ffob02b4
[TonroToBka K KOHTPOJIbHOM paboTe Mo TeMe bubmorexa IIOK

29 "MeXaHHIECKOe IBIKEHHE. https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten"

KonTtponsnas paborta 1o TeMe bubmuoteka [JOK
30 "MeXaHUUECKOE IBUKEHHE. https://m.edsoo.ru/ffOb06ec

Bs3aumogeiictue ten"
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https://m.edsoo.ru/ff0af33c
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Nmnynbce Tena. Ummynbse cuibl. 3aKoH

v Bu6mmoreka [JOK
31 COXPAHCHUA UMITYJIbCA. YIIPYToe 1 https://m.edsoo.ru/ffob07fa
HEYIPYroe B3auMOJCICTBHE
” Pemienue 3agad no treme "3akoH COXpaHEHUs Bu6muorexa LIOK
uMmIysbca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepenius "PeakTuBHOE NBHKEHUE
B IIPUPOJIE€ U TEXHUKE"
bubmuorexa [JOK
34 Mexannueckas padoTa U MOIITHOCTb hitps:/m.eds00.ru/ffob0as4
35 PaGota cuiel TSKECTH, CUJIBI YIIPYTOCTH U BuGmuorexa [IOK
CHJIBI TPCHUA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «Onpenenenue
paloThI CHIIBI TPEHUSI IPU PABHOMEPHOM
JBYKEHUH TeJa TI0 TOPU30HTATBHON
36 MIOBEPXHOCTU
\
37 CBs3b sHepruu u pabotsl. [loTeHnnanbHas
SHEPrust
38 Kunernueckas sueprus. Teopema o Bu6nnoreka LIOK
KMHETUYECKOU DHEPrUUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUsl JHEPTUHU B MEXaHHKe
40 bu6mmorexa [IOK

https://m.edsoo.ru/ffOb12fe
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Jlaboparopuas pabora «3ydeHue 3aKkoHa
COXPaHEHHSI SHEPTUI»

KonebarenpHoe JABMXCHUEC U €TI0

41 bubmmnorexa LIOK
XapaKTCPUCTHKH https://m.edsoo.ru/ff0b1858
" 3aryxaromue konebanus. BeiHyKIeHHBIC BuGmorexa LIOK
koseOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHYECKUIl U TIPYKUHHBIA MasTHUKA
Ypok-uccienoBaHue «3aBUCUMOCTD ITEPHOJIA
N bubmnoreka LIOK
KOJICOAHHUH OT )KECTKOCTHU TPY>KUHBI U MaCChI https://m.edsoo.ru/ffob197a
44 rpy3a»
\
15 [IpeBparieHne HEPTUH MPU MEXAHUIECKHX
KOIe0aHusax
JIaGoparopHast abota «Onpenenenne
patop P . P bu6mmoreka [IOK
9acTOTHI M TIEPUOIa KOJICOAHHH TIPY>KHHHOTO https://m.edso0.ru/ffoblaec
46 MAasiITHUKA)
‘.
JIaGoparopHas aboTta «IIpoBepka
paTop P 13 P bubmuorexa [JOK
47 HE3aBHCHUMOCTH TIepHoa KoieOaHuil rpysa, https://m.eds00.ru/Ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a» — '
48 bubnuoteka [IOK

https://m.edsoo.ru/ffOb21fe
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Mexaunueckue BoiHbl. CBOKMCTBA
MexaHW4YecKux BoJH. [IpomonbpHbIC 1
MOTIEPEYHBIE BOJIHBI

Ypok-koHpepenus "MexaHN4eCKHe BOJTHBI

49 . . "
B TBEPAOM Teiie. CeiCMUYECKUE BOTHBI
50 3Byk. PactipocTpaHeHue u oTpaxxeHue 3ByKa
51 Ypok-uccnenosanue "HabmroaeHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
- ['poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKUI pe30HAHC
VYpok-koHbpeperuus "YIrTpa3ByK U Bubmmoreka IIOK
p p pa3ByK
[ToaroroBka K KOHTPOJILHOU paboTe Mo TemMe
"3aK0HBI cOXpaHeHUsl. MexaHH4YeCKHe bubinorexa LIOK
54 b : https://m.edsoo.ru/ff0b25f0
KoJIeOaHus ¥ BOJIHEI"
KonrtpomnbHas padota no Teme "3aKoHbl
55 coxpaHeHHs. MexaHn4ecKue KoueOaHus u
BOJIHBI"
DJIEKTPOMArHUTHOE MOJIE. bubnnorexa I1HOK
p
56 DIEKTPOMATHHTHBIE https://m.edsoo.ru/ffOb2abe
BOJIHEI
57

CBolicTBa 3JIEKTPOMarHUTHBIX BOJH
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Ypoxk-konpepenuus "Hlkana

QJICKTPOMArHUTHBIX BOJIH. Hcmonbp3o0BaHue

Bu6muoreka [IOK

58 . :
AJIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM https://m.edsoo.ru/ff0b2fe6
cBszu"

Ypok-uccienoBanue "N3yuenue
N Bu6muoreka [IOK

59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C https://m.eds00.ru/ff0b2c6e
MTOMOIIBI0 MOOMIIBHOTO TesedoHa"

60 Pemrenue 3ama4 Ha onpesieieHre YaCTOThHI U
JUIMHBI 3JIEKTPOMArHUTHOM BOJTHBI

61 DneKTpOMarHuTHas IPUPOJia CBETA. BuGmuorexa [IOK

CxopocTts cBeTa. BonHOBbBIE CBOMCTBA CBETa https://m.edsoo.ru/ffOb31d0
N bu6nmmoreka [IOK
Hcrounuku ceera. [Ipsmonuneiinoe

62 P https://m.edsoo.ru/ff0b3658
pacrnpoctpanenue cBeta. 3armeHus CoyHia
u JIyHbl
3aKoH OTpa)keHHUs cBeTa. 3epkana. Pemenue

bu6mmorexa [IOK

63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKEHUS https://m.eds00.ru/fob38ca
CBETa
[Ipenominenue cBeTa. 3aKOH MPEIOMIICHUS bubmuoteka [IOK
CBeTra https://m.edsoo.ru/ff0b3aea

64 '

\
65 bubmuorexa [JOK

https://m.edsoo.ru/ff0b3c5c
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[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO
OTpaKEHUsI B ONITHYECKUX CBETOBOAX

Jlaboparopuas pabota "HccrienoBanue
3aBUCHMOCTH yTJIa IIPEJIOMIICHUS CBETOBOTO

66 Jy4a OT yIJia NMajieHus Ha FpaHule "BO3IyX
cTexno""
Ypok-koHpepernus "Vcnob3oBanne
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuorexa [JOK
68 Jlunsel. OnTHYecKas CUia JIMH3bI https://m.edsoo.ru/ffob3f2c
. bubmmnoreka 1IOK
69 [TocTpoeHne N300paKCHHIA B JIMH3AX https://m.edsoo.ru/ffobd44a
JlabopaTtopHas pabota "Omnpenenenue
(hOKYCHOTO paCCTOSIHUS M ONITUYECKOM CUITBI bubmzorexa HOK
70 . https://m.edsoo.ru/ff0b4206
coOuparomiet JTUH3bI"
Ypok-koHpepeHmus "OnTudecKue JMH30BbIE bubmuoteka [JOK
71 npuGops" https://m.edsoo.ru/ffOcOa7e
79 bubmuoteka [JOK
['11a3 KaK onruyeckas cucrema. 3peHue https://m.edsoo.ru/ff0b4684
3 VYpoxk-koHpepenuus "JledexTs 3penus. Kax

COXpPaHUTH 3peHue"
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Paznoxenue 6enoro ceera B crieKTp. ONBITHI

74 Hprotona. CnoxeHue CrieKTpaJibHbIX 1IBETOB. bubamorexa IOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBera
JlabopaTopHas pabota "OnbITH IO
Pa3NIoKEHUIO OEJIOro CBETA B CIIEKTP U bubmuorexa [JOK
™ BOCHPUATHUIO 1IBETA MTPEIMETOB MPU UX https://m.edsoo.ru/ffOcOe2a
HaOJIIOICHNY Yepe3 IIBETOBbIC (PHIBTPHI"
Ypok-nipaktukyM "BomHOBBIE CBOICTBA
76 cBeTa: AMcIepcusi, HHTepdepeHnrs u
mudpaxiuys'
OmnbiTel Pe3epdopaa u mianerapHas MOIEIb bubnmoreka LIOK
77 aToMa https://m.edsoo.ru/ff0c12a8
8 IToctynatel bopa. Monens aroma bopa
Hcnyckanue v morJIONIEHUE CBETa aTOMOM. bubnuoteka [IOK
79 KBanTe1. JInHeluaTeIe CIIEKTPHI https://m.edsoo.ru/ffocl44c
80 VYpok-nipaktukym "Habnrongenue ciekTpoB Bu6muorexa [IOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 p . bu6mmoreka [IOK
/IHOaKTUBHOCTE H €€ BU/IBI https://m.eds00.ru/ff0c1672
Ctpoenne atomHoro sijpa. Hyknonnasy bubnmnoreka [IOK
82 MOJIENTH https://m.edsoo.ru/ffOc18ac
83

PannoaktusHbIe IpeBpaieHus. M30Tomnsl

Bbubnmuoreka [IOK
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https://m.edsoo.ru/ff0clald

Pemrenue 3amay o teme: "PaguoakTuBHBIE

Bu6muoreka [JOK
https://m.edsoo.ru/ffOclbda

84 npeBpaieHus"
85 [lepuon nonypacnana
Ypok-koHpepenus "PagnoakTuBHbIC bubnuorexa [JOK
SAnepHble peakiny. 3aKOHbI COXPAHEHUS bubnuotexa [JOK
87 3apSIOBOTO U MACCOBOTO YHCE https://m.edsoo.ru/ff0c1c58
DHeprus cBsi3U aTOMHBIX s7iep. CBA3b Macchl bub6nuoreka LIOK
88 ¥ SHepruu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau o treme "Snepunie peakiun'
Peaknun cunTe3a u AeneHus sep. bub6nuoreka LIOK
90 Ucrounuku saeprun CosHIa U 3BE3/1 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepennus "SAnepHas sHepreTUKa.
91 JlencTBUA paguOAKTUBHBIX U3Iy4YE€HUN Ha
JKUBBIE OpraHU3MBbI"
[ToaroroBka Kk KOHTPOJIbHOI paboTe Mo Teme
n
92 DNEKTPOMarHuTHOE TOJIE. Bu6suorexa [OK

https://m.edsoo.ru/ff0c223e
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DneKTpoMarHuTHbIE BOJIHBI. KBaHTOBBIE
sIBJICHUSA"

KonTtponsHas paboTa 1o teme
"DNEeKTpPOMarHuTHOE MOJIE.

93 DNeKTpOMarHuTHbIC BOJIHBL. KBaHTOBBIE
siBIIeHUs"
[ToBTOpenue, o6oo6menue. JJaboparopHsie bubnuorexa [JOK

94 paboThl 1o Kypey "B3aumoneiicTBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTrOopenue, o6o6menue. Pemenne 5

95 pacyeTHBIX M KaYeCTBEHHBIX 33a4 M0 TEME bu Jmoreka HOK

https://m.edsoo.ru/ff0c2572

"TemoBbie nporecch”
[ToBTOpenue, 06o6meHue. Perenue Bt OK

96 pacUETHBIX M KaYeCTBEHHBIX 337124 [0 TEMe ubmoTeka 1

https://m.edsoo.ru/ff0c2a22

"KIIJI TerioBbIX aBUTaTeiaci”
[ToBTOpenue, 00001eHne. Permenne 5 K
pacUETHBIX M KaYeCTBEHHBIX 337124 [0 TEMe bu moteka 1o

97 https://m.edsoo.ru/ff0c2b30
"KILJ] anexkrpoycTaHOBOK"
[ToBTOpenue, o6o0menue. JlaboparopHsie bubmmorexa [JOK

98 paboTsl 1o Kypey "CBeToBble siBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o606meHne. Pabora c bu6mmorexa [JOK

99 TEKCTaMH 110 TeMe "3aKOHBI COXPAHEHHUS B https://m.edsoo.ru/ff0c2d6a

MeXxaHuke"



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a

[ToBTOpenue, 0606mmeHue. Padora ¢

bubnnorexa [JOK

100 texkctamu 1o Teme "Kosebanus u BoaHbI" 1 https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, o606meHune. Pabora c bu6muoreka [IOK
101 Texctamu 1o Teme "CBeToBbIE SBICHUA" 1 https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o606menue. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBas u snepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10O 102 27

[TPOIT'PAMME



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044







YYEBHO-METOJANYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

. ®dwusuka, 7 knacc/ [lepermkua A.B., O0IIECTBO ¢ OTpaHUYCHHON

OTBCTCTBCHHOCTBIO <<H3I[3.TCJ'II>CTBO «DK3aMEH»

. O®usuka, 8 xmacc/ Ileppimkua  A.B., OOmecTBoO ¢ OrpaHHYEHHOM

OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe odiectBo «M3aaTenbcTBO

«IIpocsemenne»
. O®usuka, 9 wimace/ Ileppimkun  A.B., T'yrauk E.M., OO6mectBo ¢

OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE OOIIIECTBO

«M3paTeapcTBO

«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

7 KIIACC
1.PabGouas mporpamma.

2. [Iporpammbl  ocHOBHOTO 001Iero obpaszoBanusi. ®Pusumka. 7 — 9 Kaccel

(aBTopsl:A.B.ITepoikun, H.B. ®unonosuy, E.M. I'yTHUK).



3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Tleppimikua A.B. ®usuka. 7 knacc. YueOHUK i1 001eo0pa3oBaTeIbHbIX

yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.M. COopHuk BompocoB W 3amad mno ¢usuke. /-9 ki — M.:
IIpocsemenne, 2010. —192c¢.

8 KJIIACC
1. Pabouas nporpamma. @usnka. /7 — 9KIaccel: yaeOHO-METOIUYECKOTO MTOCOOMS

/coct. TuxonoBaE.H. — 2-e u3a.,crepeorun. —M.: [lpoda,2013. —398,(2)

2. Ilporpammbl  OCHOBHOTO 00mmiero oOpaszoBanms. Pusuka. 7 — 9 Kiaccel

(aBropsr: A.B.Ilepeimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas mporpamma o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUH C

BbIOpAaHHBIM YYEOHUKOM:

4, Tleppimkua A.B. ®usmka. 7 kmacc. YueOHHK i1 001eo0pa3oBaTeIbHBIX

yupexaennii . M.:JIpoda. 2011



5. Jlykamuk B.M. CoopHUK BOpocoB u 3a1a4 no ¢usuke. /-9 k. — M.:
ITpocsenienue, 2010. —192c¢.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEIBHBIE 1 KOHTPOJIHHBIC
paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.
7. AcraxoBa T.B. ®usuka. 7 wiacc. Jlabopatopubie paboThl. KoHTpoJibHBIE

3aganus. —CaparoB:Jluneit, 2014.

8. «KonTponpHO-u3Meputenbubie Matepuansl. Gusmka. 7 kmacc/Coct. H.U.

3opuH. — 2-¢ m3a.,nmepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueoHo-MeToudeckoe nocooue/ A.E. MapoH.-
M.: Jlpoda, 2011.- 123c.:

10. A.B. Ilepprimkun ®@usnka-8ki 2017 M. JIpoda

11.H.B. ®unonosuy Metoanueckoe nocodue 2015 M. JIpoda

12. A.E. Mapon, E.A. Mapon CamocTosiTeIbHbIE U KOHTPOJIbHBIE paboTHI-8 Kitacc

2017 M. JIpoda

13.B.B. [llaxmarosa ,O.P. llledep Aunarnoctuueckue padotsl -8 kimacc 2016 M.
HApoda
14. A.E. MapoHn, E.A. Maposn, C.B. I1o3olickuit Coopuuk Bonpocos u 3a1au

2015 M. Jlpoda



9 KJIACC
1. PaGouyas nporpamma. dusuka. 7 — 9xiaaccel: yueOHO-METOAUIECKOTO MOCOOMS

/coct.TuxonoBaE.H. — 2-¢ u3a.,ctepeotun. —M.: JIpoda,2013. — 398,(2)
2. IIporpaMMbl OCHOBHOTO 00111€T0 0Opa3oBanus. Pusnka. 7 — 9 Kiaccel

(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).
3. Pabouas mporpamma no ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBHUH C BEIOPAHHBIM YYEOHUKOM:

4, Tleppimikua A.B. ®usmka. 7 kmacc. YueOHHUK aJi1 001eo0pa3oBaTeIbHBIX

yupexaenuit . M.:[Ipoda. 2011

5. JIykamuk B.U. COopHuK BOmpocoB U 3aa4 1o ¢usuke. /-9 ki — M.:
[Ipocsemenne, 2010. —192c.
6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEILHBIE M KOHTPOJIbHBIC

pabotel. —5-¢ m3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JlaGoparopusie paboTel. KoHTponbHBIC

3aganus. —Caparos:Jlunei, 2014.

8. «KonTpoasHO-u3MepuTenbabie MmaTepuansl. Gusnka. 7 kinacc/Coct. H.U.

3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToauueckoe nocooue/ A.E. Mapon.-

M.: Ipoda, 2011.- 123c.:

KoHTposbHbBIE 1 caMOCTOSTENbHBIE pa0boTHI 10 Gu3nke. 9 Kimacc: kK yaeOHuky A.B.

[leppikuna, E.M. I'yrauk «®uszuka 9 knace» / O.M. I'pomuesa. — M.

N3 narenbcTBO «IK3ameny, 2014,

Tecter mo ¢usuke. 9 kmacc: xk yueOnuky A.B. Ilepsimkuna, E.M. I'ytHuk
«Dusuka

9 xnace» / O.W. I'pomueBa. — M.: U3natenbcTBO «OKk3ameny, 2010.

dusuka. 9 xkimacc. TemMaTuueckre TECTOBEIE 3aJaHUs I ToAroToBKU K [ A. /
aBT.- cocT.: M.B. boitnenko, O.H. Mupomkuna. — fpocnabib: OO0 «Akagemust

paszButus», 2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET
7 KJIIACC

. bubnmoreka — Bc€ o npeamety «duszukay. — Pexxum gocryna:

http://www.proshkolu.ru


http://www.proshkolu.ru/

2. BuneoomnsiTel Ha ypokax. — Peskum gocrtyma: http://fizika-class.narod.ru
3. Enunas kosutekiust g poBbIX 00pa30BaTeIbHBIX PECYPCOB. — Pexum

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

4. lnTepecHble MaTepHalibl K ypokaM (M3MKH O TE€MaM; TECThl MO TEeMaM;

HarJsIHbIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. Hudpossie o0OpasoBarebHbIe peCypChI. — Pexxum JOCTYyTA:

http://www.openclass.ru

6. DeKTpOHHBIC YUeOHHKH 10 pu3nke. — Pexxum moctyna: http://www.fizika.ru

8 KITACC
1. bubmuoreka — Bc€ mo mpeamery «Dusukay. — Pexum goctyma:

http://www.proshkolu.ru

2. BuzneoonsiTel Ha ypokax. — Pexxum nocryna: http:/fizika-class.narod.ru

3. Enunas komnexuus nu@poBbIX 00pa30BaTelIbHBIX pecypcoB. — Pexxum pocrtyma:

http://school- collection.edu.ru

4. ntepecHble MaTepuaibl K ypokaMm (PU3UKH 10 TeMaM; TECThI [0 TEMaM;


http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/

HaTJISTHBIE TocoOus K ypokam. — Pexxum noctymna: http://class-fizika.narod.ru

5. Hudpossie oOpa3oBaTeibHbIC PECYPCHI. — Pexum J0CTyTA:

http://www.openclass.ru

6. DiekTpoHHBIC YueOHHKH 110 pusuke. — Pexxum moctyma: http://www.fizika.ru

9 KJIACC

1. BunmeoonsIThl Ha ypokax. — Pexxum goctyna: http:/fizika-class.narod.ru

2. Enunas xonekuus 1 poBbIX 00pa30oBaTEIbHBIX PECYPCOB. — Pexkum qoctyna:

http://school- collection.edu.ru

3. NntepecHbie MaTepuaibl K ypokaMm (PU3UKH 1O TEMaM; TECTHI [0 TEMaM;

HaTJIsIHBIE TIOCOOUS K ypokam. — Pexxum moctyna: http://class-fizika.narod.ru


http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/

4. ITudppossie o0Opa3oBaTe/IbHbBIE peCypChI. — Pexxum JOCTYyTA:

http://www.openclass.ru

5. DnekTpoHHbIC YueOHUKH 10 (husuke. — Peskxum moctyna: http://www.fizika.ru

6. Iucrannmonnas mkoa Ne368 http://moodle.dist-368.ru/ OTkpeITHIH KiIacc.
CeteBoe oOpa3oBaresbHOE coodmecTBo. http://www.openclass.ru/node/109715

7. Enunas koJuiekius udpoBbIX 00pa3oBaTEIbHBIX PECYPCOB.

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

8. denmepasibHBIl  LEHTP  HWHPOPMAIMOHHO-OOPA30BATEIBHBIX  PECYPCOB.
http://www.fcior.edu.ru/

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

10. T'azera «1 centsOpsi» marepuaisl o pusuke. http://archive.lseptember.ru/fiz

11. Arnmanuu pusndeckux oorekToB. http://physics.nad.ru/


http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/

12. J)KuBas ¢usmka: o0yuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®wusuka.ru. http://www.fizika.ru/


http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/




