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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOrO 00IIEro oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEIbHOW MPOTPaMMBbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yueToM (eaepaibHON pabouei mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «duzukay.

Copnepxanue mnporpaMMmbl MO (GU3MKE HampaBlieHO Ha GOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYaIOIIMUXCA U OPTraHU3alUI0 HU3yYCHUS
¢u3MKN Ha AESATENPHOCTHON OcHOBe. B mporpamme mo ¢u3nke YYUTBHIBAIOTCS
BO3MOXKHOCTH y4eOHoro mpenmera B peanusauuu TpebdoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOyUeHHUs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHUs.

[Iporpamma no gu3rke ycTaHaBIMBAET paclpenesieHne yueOHOro Marepuana
1o rogam oOydeHus (IO KjaccaM), IpejaraeT NpuMEpHYI0 MOCIeq0BaTENbHOCTD
U3yYCHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJACP)KAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00YyHaArOITXCS.

[TporpamMma mno ¢u3uke paszpaboTaHa C LEIbIO OKA3aHUS METOIUYECKOM
MOMOILY YYUTENIO B CO3/ITaHUU paboyYeil MporpaMMBbl 0 y4eOHOMY MTPEAMETY.

®u3rka ABIAETCS CUCTEMOOOPA3yIOIIMM JJii  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, IIOCKOJIBbKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB
U SBIICHHM, M3y4aeMbIX XHMHEH, OWOJIOTHEH, acTpoHOMHEH U (HU3NUECKOM
reorpaduel, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHYy MHpa,
IpeNoCTaBisAeT HauboJiee SICHble o00pa3lbl NPUMEHEHHs HAayyHOTO METona
MO3HAHUS, TO €CTh CIIOCO0A MOIYYeHHUS! JOCTOBEPHBIX 3HAHHUM O MUDE.

Onna w3 riIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH U
MHTepeca K HayKe y 00yJarouuxcs.

N3yyenue ¢u3uku Ha 0a30BOM ypOBHE IMPEANOJaraeT OBJAJICHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIMINMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHSTDH SBJICHUS;

e OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JaHHbIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA AJIs OJTyYEHUS BHIBOIOB.

[lenn wu3yueHuss (PU3NKA Ha YypPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUS
omnpenenensl B Konuenuuu mnpenojaBaHust ydueOHoro mnpenmera «dusmka» B
oOpa3oBaTenbHBIX oOpraHusamusx Poccuiickorr @Dexepanuu, pearTn3yrOIMMUX
OCHOBHBIE 00111€00pa30BaTEIbHbIE IPOTPAMMBbI, YTBEPKICHHON pelIeHuEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (IpoTokoa oT 3
nekaopst 2019 r. Ne TIK-4BH).
Heian nusyyeHus PU3UKHU:

npuoOpeTeHue HMHTEpeca W CTPEMIICHUS OOy4alolmMXCsl K HaydYHOMY
U3yYEHHUIO TPUPOABI, PA3BUTHUE HMX HWHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENFCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;
¢opMHupoBaHHE HAYYHOT'O MHPOBO33PEHHUSI KaK pe3ysbTaTa H3Y4YCHHUS
OCHOB CTPOCHHS MaTepuH U (yHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPENCTaBICHUA O PO (DU3UKU AN Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHII;

pa3BUTHE  MPEICTAaBIEHUH O  BO3MOXHBIX  cepax  Oyayuien
npo(hecCHOHANBHON JIEeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeNeMy 0OOy4eHHUIO B 3TOM HalpaBJICHUHU.

JlocTmkeHne JTHX IeJied MporpaMMbl MO (pU3WKe Ha yYpOBHE OCHOBHOTO
o011iero oOpazoBaHusl 00ECIICYNBACTCS PEIICHUEM CIEAYIONTUX 3a4aY:

npuoOpeTeHue 3HAaHUW O JAMCKPETHOM CTPOCHMM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUIN OMHUCHIBATH U OOBACHATH (DU3NUYECKHUE SIBJICHUS C
MCITOJIb30BAaHUEM TTOJIYYEHHBIX 3HAHMIA;

OCBOEHME METOJOB pEIICHUS NPOCTEMIIMX PACUYETHBIX 3adady ¢
UCIIOJIb30BaHUEM buznIecKux MOJENEM, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHI HAOJIOAATh MIPUPOJIHBIC SIBJICHUS U BBITIOJIHSITEH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIC  HUCCIEAOBAHUS  C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHMOpMaIel (GU3NIECKOro COACpKaHuUs,
BKJIIOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OlICHUBaHKUE NH(OPMAIIUH;

3HAKOMCTBO €O cepaMu podecCUOHATBHON AeSTEILHOCTH, CBI3aHHBIMU
c (GUBMKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYIECKOM HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B §
kiacce — 68 vacoB (2 yaca B Henmenmo), B 9 kinacce — 102 yaca (3 yaca B Henelio).

[Ipennaraemeiii B mporpamMme 1o (U3MKe MepeyeHb JTabopaTOPHBIX PaboT U
OITBITOB HOCUT PEKOMEHAATEIIbHBIN XapaKTep, YIUTENb JIeJIaeT BBIOOP MPOBEACHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHIYAIbHBIX OCOOCHHOCTEH
OoOy4YaronMxcs, Crucka AKCIEPUMEHTAIbHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOI'O TOCYJJapCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e¢ poJib B NO3HAHUHU OKPYKAKOIIEr0 MHUPA.

®uszuka — Hayka o mnpupoxe. fABneHus npuponbl. dusnyeckue SBICHHUS:
MEXaHUYECKHUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npuoopsl. [lorpentHocts n3mepennil. MexxayHapoaHas CUCTEMA €IHHHII.

Kak ¢wusuka u Jpyrue ecTECTBEHHbIE HAyKH M3y4alOT MPUPOAY.
EcTecTBeHHO-HAyUHBIM METOJ TMO3HAHUS: HAOMIOJEHUE, MOCTAHOBKA HAYyYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue PU3NYeCcKUX SBJICHUN ¢ TOMOILIBIO MOJENEH.

Hemoncmpauuu.

1. MexaHuveckue, TEIUIOBbIE, JJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue NpuOOpHl U MpoLEeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

1M (POBBIM TPUOOPOM.
Jlabopamopnwie padbomoul u onvimol.
1. OmpeneneHue UEHbI JEIEHUS MIKaIbl U3MEPUTEIBLHOTO Mprudopa.
2. H3mepenue paccTosHUM.
3. H3mepenue o0beMa KUJIKOCTH U TBEPAOTO Tea.
4. OnpeneneHue pa3MepoB MAJIBIX TEIL.
5. M3mepenue temmneparypbl NpU TMOMOIIMA MKUIKOCTHOTO TEPMOMETpa M
JNATYMKA TEMIIEPATYPHI.

6. IIpoBeneHue mcciaeaoBaHMs MO MPOBEPKE T'MIOTE3BL: JAAIBHOCTB IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIlIe BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeIeHHUsI 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbl, HMX pa3Mepbl. OnbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHue dactuil BemiecTBa. CBsA3b CKOPOCTHM JBMKEHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe nBuxkenue, nuddysus. B3aumoseiicTBue dvacTuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, >KUAKOCTEH W TBEPIBIX
(KkpucTaIMyeckux) Tesl. B3auMOCBsSI3b MEXIy CBOMCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABMXKEHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  siBmeHuidd,  OOBACHSIONIMXCS  TMPUTSHKEHUEM WM
OTTAJIKMBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnsie padbomol u onvimot.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIIOIEHHIO TEMIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPY>KEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3znen 3. /IBH:KeHHe H B3aUMOJAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsAsi CKOPOCTh HNPH HEPABHOMEPHOM ABWKEHHMH. Pacuer myTtu u
BPEMEHU JIBUKECHUS.
SlBnenne wuHepuuu. 3aKOH WHEpUUU. B3anmoaelcTBUE TeNl Kak NPUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUsI Teil. Macca Kak Mepa HWHEPTHOCTH Tena.
[InoTHOCTH BemiecTBa. CBSI3b IUJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
00BEMa BEIECTBA.
Cuita Kak XapakTepUCTHKaA B3auMoAcHCTBHS Tesl. Chila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHS U CUJIa
TskecTd. CHila TSDKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAPABJIECHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHHS U TPEHUE MOKOsA. TpeHue B MpUpPOAE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMuecKoro JIBHKEHUS TeTa.
2. N3mepeHune ckOpoCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaOmtonenue siBneHUs MHEPIIMH.
4. HabGmroneHue U3MEHEHHS! CKOPOCTH P B3aUMOICUCTBUU TEJL.
5. CpaBHEHHME MACC IO B3aUMO/JICVCTBUIO TEJL.
6. CnoxeHue cuJj, HalpaBJIEHHBIX 10 OAHOUN MPSIMOil.
Jlabopamopnwie padbomol u onvimol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOIO JBH>KEHUS (IIapHKa B )KUAKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI U TaK Jajiee).

2. OmpeneneHne CpeaHEW CKOPOCTU CKOJIBKEHMsI OpyCKa WM IIapuKa o
HAKJIOHHOM IUIOCKOCTH.
OnpeneneHue MmIOTHOCTH TBEPAOTO TEA.

4. OmbITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MIPUII0KEHHOM CHUITBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBXEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, dKUIAKOCTEN U ra3oB.



Hasnenne. CriocoObl yMEHBIICHHS U YBEIUUEHUs AaBieHus. [laBinenue rasa.
3aBUCMMOCTh JaBJieHUs rasa or oObeMma, TemrepaTypol. llepemaua naBieHus
TBEPIBIMHU TEJIAMH, >KUJIKOCTAMH M Ta3zamMu. 3akoH [lackans. ITHeBmMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS S>KUJIKOCTH OT TIyOWHBL. [ MapocTraTudyeckuid
napajokc. Coobmatromuecs: cocybl. [ uapaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emun U atmocdepHoe naBieHHe. [IpuUMHBI CyIeCTBOBaHHUS
BO3nymrHONW 0000ukn 3emin. OmbiT Toppuuernm. M3mepenue atmocdepHOTO
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: aTMOCHEpPHOTO JIaBJICHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrpyXCHHOE B HUX TeJo. BeiTamkuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxominaBanue.

Hemoncmpauuu.
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3aBUCUMOCTB JIABJICHMS Ta3a OT TEMIEPATYPBI.

Ilepenaya naBiaeHus )KUIKOCTBIO U Fa30M.

Coobmaromuecs: cocyapl.

['mppaBnuyeckuii mpecc.

[IposiBnenue neicTBrs aTMOC(EPHOTO AABICHHUS.

3aBUCUMOCTD BBITAJIKUBAIOLIEH CUJIBI OT 00bEMa MOrPYKEHHON YacTH
T€Ja U IJIOTHOCTH JKUJAKOCTH.

PaBeHCTBO BBITAIIKUBAIOIICH CUIIbI BECY BHITCCHEHHOM JKUJIKOCTH.
VYcinoBue 1u1aBaHUs Tel: IJIABAHUE WIIM IOIPY)KEHHME TEl B 3aBUCUMOCTHU
OT COOTHOIIEHUS INIOTHOCTEM TENA U JKUIKOCTH.

Jlabopamopnwie padbomoul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOrpyKEHHOU B
YKUJKOCTb YaCTH TEJIA.

OnpenesieHue  BBITAJKUBAIOIIEW  CUJIbI, JEWCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEH CUJIbI, IEUCTBYIOLIEH HA TEJIO
B *KUJKOCTH, OT MaccChl TeJa.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCHMOCTb BBITAJKMBAIOLIEH CHIIBI,
JEUCTBYIONIEH HA TEJNO B JKHUJIKOCTH, OT 00bEMa TMOTPYKCHHOU B
MKUIKOCTh YACTH T€JIA U OT TUIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYUPOBAHHME JIOAKU H
ONPEAEICHUE €€ TPY30IIOABEMHOCTH.

Pa3znen 5. PaGoTa u MOIIHOCTh. DHEpPrusi.

Mexanudeckast paboTa. MOIIHOCTb.

[IpocThie MexaHWU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus poluara. [I[pumeHeHre npaBua paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W TNOTEHIMaNbHAs DJHEPIUs.
[IpeBpalieHre 0THOrO BUAa MEXAHUYECKOW S3HEPTUU B APYTOi. 3aKOH COXPaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomol u onvimol.

1. Omnpepnenenue pabOThl CUJIbI TPEHHS MPU PABHOMEPHOM JBMXKEHHUU Teia

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. M3mepenue KII/] HaKJIOHHOM MIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTUH.

8 KJIACC

Pa3nen 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. OMNbITHI, MOATBEPKIAOIINE
OCHOBHBI€ I0JIOKEHUS MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mopgenu TBEpPAOTO, >KUAKOTO W Ta3000pa3HOTO COCTOSHUU BEIIECTBA.
Kpucrammueckue u amopusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPJBIX TEJI HAa OCHOBE IOJIOKEHHM MOJIEKYJISIPHO--KUHETUYECKOU TEOPHH.
CmaunBaHN€e U KalWJUISIPHBIE SIBIICHUS. TemIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKECHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEW SHEPIUH:
TeIrIonepeaaya 151 COBEpLIEHUE paboTHI. Bunpr TEIUIONEepEAAYM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IIyYEHHE.

KonudectBo TemnoThl. YenbHash TEMJIOEMKOCTh BeEIlecTBA. Temioo0OMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oanadca. IlmaBnenune wu
OTBEPACBAHUE KPUCTAJUIMYECKMX BEIIECTB. YJIEJNbHAS TEIUIOTA ILJIABJICHMUS.
[TapooOpazoBanue u koujaeHcauus. Mcnapenue. Kumnenuwe. YaenbHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpATypbl KHIEHUS OT aTMOC(hEpHOro
JIaBJICHHSI.

BrnaxHocTts Bo3yxa.

DHeprus TOIIMBA. Y IeJIbHAS TETUIOTA CTOPAHMUS.

[Tpuntuner pabotel TeroBeix napurarencii KIIJ TtemmoBoro aBuratesns.
TeruioBple IBUTATENN U 3aLIATA OKPYKAOLIEH CPEIBI.

3aKOH COXpAaHEHUS U IPEBPAIIEHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO ABMXKEHUS.
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Hab6mronenue nuddysun.

HabGnronenue siBieHui cMauuBaHus U KAaWJUIIPHBIX SIBJICHUM.
HabnrogeHue TemioBoro paciimpeHus Tell.

N3meHenue naBieHHs rasa npu M3MEHEHUH OOBbEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna n3MepeHus: TeMIeparTypsl.

Bunae! rennonepenaumn.

OxJaxieHue Mpy COBEPILICHUN PAOOTHI.

HarpeBanue npu coBepiieHH padOThl BHEITHUMU CHIIAMH.

. CpaBHEHME TEIUTOEMKOCTEHN Pa3IMYHBIX BEILIECTB.

. Habnrogenue kuneHus.

. HabmroieHue nocTosiHCTBa TEMIEpaTyphl IPU IJIABJICHUU.
13.

Moenu TEeIUIOBBIX ABUTATEIEN.

Jlabopamopnwie padbomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO JCHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSHKEHUSI.
OnBITHI 1O BBIPAIIMBAHKUIO KPUCTAIIJIOB IIOBAPEHHOW COJIM MJIU Caxapa.
OneIThl MO HAOIIOJECHUIO TEIJIOBOTO PACHIUPEHHS Ta30B, JKUIKOCTEH U
TBEPJBIX TEN.

Omnpenenenue AaBieHNs BO3Ayxa B OAJUIOHE IIIPHIIA.

OMnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIAaBJIEHUS BO3/yXa OT €ro
00BbEMa M HArpEeBaHMS WIIH OXJIAXKACHUS.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPyOKE OT TEMIEPaTypHI.

HaOnronenne wW3MEHEHHs] BHYTPEHHEH DSHEpPruuM Tejla B Pe3yJsibTare
TEeIIonepeayv U padoThl BHEITHUX CHUJL.

HccnenoBanue siBICHHS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOTHON U
ropsiuer BOJIBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, TMOJIYYEHHOTO  BOJOW  IpHU
TEII000MEHE C HArPEThIM METAJUIMUECKUM LIUIIUHIPOM.

Onpenenenue yneibHON TEINIOEMKOCTH BEIIECTBA.

HccenenoBanne npouecca HCnapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAKHOCTH BO3yXa.

OmnpeneneHue yelbHOW TEIUIOTHI IABJICHUS JbAA.

Paznes 7. DnekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3JeKTpHUUECKUX 3apsaaoB. BzaumopeictBue
3apsOKEHHBIX Tel. 3akoH KyrloHa (3aBUCMMOCTh CWJIBI  B3aMMOJEHCTBUSA
3apSKEHHBIX TEJ OT BEJTMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

OnekTpudeckoe mnoiie. Hanpsxk€HHOCTH anekTpuyeckoro mnons. [IpuHumn
CYINEPIIO3ULINU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHUSL CYIIECTBOBAHUSL JJIEKTPUUYECKOrO TOKA.
HcTOYHMKH TOCTOSIHHOTO TOKa. JIEHCTBUSA SIEKTPUYECKOrO TOKa (TEmIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUI TOK B )KUJIKOCTSIX U razax.

Onextpuueckas nenb. Cuna Toka.  DIJIEKTPUYECKOE  HAINPSKEHUE.
ConpoTuBIIeHHE MPOBOJHUKA. Y IEJIBHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
I ydactka uenu. IlocinegoBaTenpHOE W NApajlIeNIbHOE  COEIMHEHUE
MIPOBOJHUKOB.

PaGora u MoOImHOCTh 3yeKkTpudeckoro Toka. 3akoH JDxoyns—JleHna.
DJexTpuyYecKre ey U MOTpeOuTeNn eKTpruieckoi suepruu B ObiTy. Kopotkoe
3aMBIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoJelcTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €ro 3HAYCHUE I KU3HU Ha 3eMiie.
Omeir  Opcrena. MarautHoe T1oOJIe  DJIEKTPUYECKOro Toka. [IpumeHenwme
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DNEeKTpOJBUTaTellb MOCTOSSHHOTO TOKa. Vcmonp30BaHUE 3IIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue 3IeKTpOMarHuTHOW MHAYKIUU. [IpaBumno Jlenma.
DIIEKTpOreHepaTop. CrniocoOb1 IIOJIyYEHHUS ANEKTPUYECKOU SHEPI'UHu.
DIEKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poj1a 35IEeKTPUYECKUX 3apsiA0B U B3aUMOJICMCTBUE 3aPSIKEHHBIX TEIL.
Y CTpoRCTBO M AENUCTBHE HIIEKTPOCKONA.
DIJIEKTPOCTATUYECKAsI MHIYKIHUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U JUAIICKTPUKH.
MopenupoBaHue CUIOBBIX JUHUAN 3JIEKTPUUECKOTO TTOJIS.
M cToOYHMKM OCTOSIHHOTO TOKA.
JlelicTBUS DNEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJIKOCTH.
. I'a30BbIi pa3ps.
. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 2eKTpUIeCcKOro HAIIPSKEHNS BOJIBTMETPOM.
. Peocrar n Marazus conpoTHBIIECHHM.
. BzaumoiericTBre NOCTOSTHHBIX MATHUTOB.
. MozennpoBaHre HEBO3MOXKHOCTH Pa3CICHHS MTOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT IpcTena.

MarHnuTtHoe 1ose Toka. JeKTPOMAarHuT.

JleficTBME MarHUTHOTO TOJISI HAa MIPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUH.

OmnbiThl @apajes.

3aBUCMMOCTh HAllpaBJICHUS WHAYKIHMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBEHHSI.

DNeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomol u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOMIOACHHUIO JJICKTPU3AIMHM Tl MHAYKIUEH U MpH
CONPUKOCHOBEHHH.

HccnenoBanve ACUCTBUS DJIEKTPUYECKOTO IO HA IPOBOJHHUKU U
JUDJIEKTPHKH.

COopka u npoBepKa pabOThI AIEKTPUUECKOMN MU MOCTOSTHHOIO TOKA.
W3mepeHne u peryJimpoBaHue CUIIbI TOKA.

M3mepenne 1 peryJIMpoBaHue HaIPSHKEHUS.

HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA, MUAYLIErO 4epe3 pPEe3UcTop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAPSKEHUSI HA PE3UCTOPE.

OneITsl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
CONMPOTHUBJICHUSI TPOBOAHUKA OT €ro JUIMHBI, IUIOWAAN IOMEPEYHOIO
CEUEHMS M MaTepuaa.

[IpoBepka mnpaBuiia CIOXEHUS HANPSHKEHUW NPHU MOCIEI0BATEIHHOM
COEJIMHEHHUHU JIBYX PE€3UCTOPOB.

[IpoBepka mpaBuna Uil CWIBI TOKAa IPU MApajuIEIbHOM COEIMHEHHH
PE3UCTOPOB.

Onpenenenue padOThI ANEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA, MAYIIErO 4YEPeE3 JaMIOUKy, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KII/[ HarpeBarens.

HccnenoBaHre MAarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.
WN3yyeHue MarHMTHOrO IIOJISI  IOCTOSIHHBIX ~ MAarHUTOB IPH  HX
O00BEIMHEHUH U pa3/IeJICHUN.

HccenenoBanue AeiCTBUSA DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aMMOJIECHCTBHS
KAaTyIIKd C TOKOM W MAarHWTa OT CHJIbI TOKa M HAIpaBJICHHUS TOKA B
KaTyLIKE.

18. MI3yueHue neicTBUS MarHUTHOTO I10JIs1 HA IPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U u3ydeHHe padOThI JIEKTPOABUTATEIIS.

20. U3mepenne KIIJ[ anexTpoaBuraTeIbHON yCTaHOBKH.

21. OnbITEI TIO UCCJENOBAHUIO SIBJICHHUS JJIEKTPOMAarHUTHOM WHAYKIUU:
UCCJIEIOBAHNE W3MECHECHMI 3HAYEHUs WM HAIPABICHHUS HHAYKIHUOHHOIO
TOKA.

9 KVIACC

Pa3gen 8. Mexannueckue siBJICHUS.

Mexannueckoe JBkeHHE. MarepuanbHas Touka. (CucTemMa oOTcuera.
OTHOCUTENBHOCTh MEXAHMYECKOTO JBWKEHHS. PaBHOMEpHOE MPSAMOJIUHEUHOE
nBrkeHue. HepaBHOMEpHOE NpsAMONMHENHOE IBHKeHUE. CpenHsss U MITHOBEHHAs
CKOPOCTB TeJa PU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe NpsMOJIMHEHHOe naBMkeHue. (CBoOoaHOe
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMkKEHHE TO OKpyx)HOCTH. [lepuoa m yactora oOpamieHusl.
JIuneitHas u yrinoBasi CKopocTd. LIeHTpocTpeMHUTENTLHOE YCKOPEHUE.

ITepseiit 3axk0H HeroToHa. Bropoit 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIIMU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cujia TPEHUS CKOJbXKEHUS, CHIIA
TPEHUS TTOKOSI, APYTHUE BUJbI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne ruiaHer BOKpyr ComHma. IlepBasg xocMuueckas CKOPOCT.
HeBecoMmocTh 1 nieperpys3ku.

PaBHOBecue maTtepuanbHON TOUkH. AOCONIOTHO TBEpaoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPETJICHHON OChIO BpaiieHuss. MomeHT cuiibl. LIeHTp TsKecTH.

Nmnynbee Tena. M3menenne mmmynbca. UMmynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJIbca. PEakTUBHOE ABUKEHHUE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa cui TSKeCTH, YHNPYroCTH,
TpeHusi. CBs3b dHEprUu U padoThl. [loTeHIMaIbHAS SHEPTUS Tea, TIOIHIATOTO HaJ
ITIOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHas SJHEPrUs CxKATOU NpyKUHbl. KnuHeTnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnronenue MexaHU4YeCKOro ABMKEHUS Tella OTHOCUTEIHHO Pa3HbIX TEI

OTCUETa.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHUe TyTeH U TPACKTOPUN JBUKEHHS OJJHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO IBUKECHUSL.
HccnenoBanre npu3HAKOB PABHOYCKOPEHHOTO JABHKCHUA.

HabGmronenue nBrxkeHHs Teia o OKPY>KHOCTH.

HabGnronenne MexaHn4ecKuX sSIBIICHUM, TPOUCXOIAIUX B CUCTEME OTCUETA
«Tenexxka» mpu €€ PaBHOMEPHOM H  YCKOPEHHOM  JBUXKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHS Te€la OT MAacChl TEJla U JECUCTBYIOIIEH HA HETO
CUJIBL.

Habnronenue paBeHcTBa CHIT TPU B3aUMOJICHCTBUU TEN.

N3MeHeHune Beca Telia Npu YCKOPEHHOM JIBUKCHUMU.

[lepemaya uMIrynbca Ipu B3auMOAEHCTBUM TEIL.

[IpeoOpa3zoBaHus SHEPTUH TTPU B3AUMOJICHCTBUU TEJ.

CoxpaHeHre UMITYJIbCA MPU HEYIIPYTOM B3aUMO/ICUCTBUMU.

CoxpaHeHre UMITyJIbCa ITPU a0COJIFOTHO YIIPYTOM B3aUMO/ICHCTBUMU.
HaOmnronenre peakTHBHOTO IBUKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUU MPU CBOOOTHOM I1aJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTUH MPU ABUKEHUU TEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimol.

1.

KoHcTpynupoBanue TpakTa JJisi pa3roHa U JajbHEWUIIEr0o paBHOMEPHOTO
JBM>KCHUS IAPUKA WIIN TEIEKKH.

OnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI OpycKka WM JBUKCHUS
[IapyKa Mo HAKJIOHHOW ITOCKOCTH.

OnpeneneHue yYCKOpEHHs] Tela IMPU PaBHOYCKOPEHHOM JBHKEHHUH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IMyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBWXKEHUU 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KaK PsJ HEUCTHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHMSI CKOJIBKEHHUSI OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenencaue ko3P puImeHTa TPSHUS CKOIbKEHHUS.

Omnpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHKEHUU Tela
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Ompenenenne  pabOThl  CHIIBI  yIPYTOCTH TPU  TOABEME Tpy3a ¢
WCIIOJIb30BaHNEM HETIOIBHKHOTO U TTOABUYKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXPAHECHUS YDHEPTUH.

Pa3nen 9. Mexannueckue KoJieOaHus M BOJTHBI.

KonebarensHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUI: TEPUOT,
4acToTa, aMIUIUTyAa. MareMaTHYecKuil U MPYKUHHBIM MasTHUKU. [IpeBparenue
SHEPIUM MPU KOJIeOATEIHBHOM IBUKEHUU.

3aryxatomue — KojeOanws.  BweiHYXAeHHBIE ~— KoneOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHHueckux BOJH. [IpomosibHble H
nonepeyHbie  BOJIHBL. JITMHA BOJHBI M CKOPOCTh €¢ paclnpoCTpaHEHHs.
MexaHnuecKkre BOJHBI B TBEPJIOM TeJe, CCHCMUYECKUE BOTHBI.

3Byk. I'pomMKOCTh 3ByKa W BbicOTa TOoHA. OTpakeHue 3Byka. MHpasByk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGmronenue xomeOaHui Te MO ACHCTBUEM CHIIBI TSOKECTH M CHUITBI
YIOPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HabGnronenue BoIHY X A€HHBIX KOJI€OaHUI U pe30HaHca.

PacnipocTpanenue mpo10JIbHBIX U MTONEPEUHBIX BOJH (Ha MOJIEIIN).

Habmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopnwie padbomol u onvimol.

1. OmpenenieHWe YacTOThl M TEpUojaa KoJieOaHUM MaTeMaTU4YecKoro
MasiTHUKA.
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2. OmnpeneneHue 4acTOThl U EpHOJa KOJICOaHUH IPYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEepHOJia KOJEOAHUN MOJBEUICHHOIO K HUTH
rpy3a OT AJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCMMOCTH NEPUOJIA KOJEOAHUI IPYKUHHOTO MasgTHHKA
OT MAaccChl Irpy3sa.
5. IIpoBepka HE3aBUCUMOCTHU MepuoJia KoJeOaHUN Tpy3a, MOJABEUIEHHOIO K
HUTH, OT Maccel rpysa.
6. OmbITbI, JEMOHCTPUPYIOLME 3aBUCUMOCTh  Iepuojaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOIHOIO MaICHUsI.
Paznen 10. DiiekTpOMarHuTHOE 1M0J1e U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJ€.  DJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJH. [lIkama »3meKTpOMarHUTHBIX BOJH. lcmoap3oBaHMe
AIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.



OnexTpomMarHuTHas npuponaa csera. CKopocTh cBera. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEGKTPOMarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomol u onvimot.

1. VByueHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOWMIIBHOTO

TenedoHa.

Pa3znen 11. CBeTOBbBIE SIBJICHUS.

JlyueBas  momens  cBera.  Hcrounmkm — cBera.  [IpAamonumHenHoe
pacnpoctpaHenue cBera. 3atMenust ConHua u JIyHel. Otpaxkenue cera. [lnockoe
3epKajo. 3aKOH OTpaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. [lomHoe BHyTpeHHEE
OTpakeHHEe cBeTa. lcmonp3oBaHUME TIOJHOTO BHYTPEHHErO0 OTpPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom onyuweit B smnH3e. OnTtudeckas cuctema ¢oToarrapara,
MHKpPOCKONIa M Tejeckoma. [Ja3 kak onTuyeckas cucrtema. biam3opykocTe u
JAlIbHO30PKOCTh.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hblorona. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. /ucnepcus cBera.

Hemoncmpauuu.

[IpssMonuHEHOE pacIpOCTPaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tony4yenune n300pakeHUH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTuuecKknii CBETOBO/I.

Xop Jiydeil B coOMparoIien TuH3e.

XoJ Jiy4er B pacCEerBArOIIECH JIUH3E.

[Tonmy4yenue n300paxeHut ¢ MOMOIIBIO JIMH3.

[TpuHun neiicTBus oToarmapaTa, MUKPOCKONA U TEJIECKOIA.
10. Mopens riasa.

11. Pa3noxenue 6eoro ceera B CIEKT.
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12. [lony4yeHue 6enoro cBeTa Npu CIOKEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBaHue 3aBHCUMOCTH YIJIa OTPAKEHHUSI CBETOBOIO Jiyya OT yIJia
naJIeHus.

2. M3yueHue xapakTepUCTUK U300paKeHUs IPEIMETA B IIJIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCHUMOCTH yIJia MPEIOMIIEHUSI CBETOBOrO JIyda OT yria
NaJICHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. Ilomydenue n300paxeHHil ¢ TOMOIIBIO COOMPAIOIIEH TUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHUS U ONTUYECKOM CHIIBI COOHMparomeit
JIMH3BI.

6. ONBITHI 110 Pa3JI0KEHNIO OEJI0r0 CBETA B CIIEKTP.

7. OnpITBl IO BOCHPUATHIO I[BETA IPEIMETOB MpU HUX HAOIIOACHUM uYepe3
L[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBbBIC IBJICHUA.

OmnbiTel Pe3epdopaa u mnanerapuas moxaens atoma. Mojenb aroma bopa.
Hcnyckanue u nornonieHre ceera atomom. KBanTel. JInHeWyaTsie CIIEKTPBI.

PagnoaktuBHocTh. Anb(a-, 6eta- u ramMma-uznyyeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas Mogens aromMHoro sgapa. HMsorombel. PaanoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMS 3apsiIOBOIO M MAacCOBOTO YHCE].
DHeprus CBsA3M aTOMHBIX sAnep. CBsA3p Macchl U dHepruu. Peaknnmm cuHTE3a H
nenenus saep. Mcrounnku 3aeprun ConHLa U 3BE31.

AnepHas sHepretuka. JleMCTBUS paJMOaKTUBHBIX H3JIyYEHUH Ha >KUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4YECHHMSI U MTOTJIOIICHHUS.

2. CnexTpsl pa3Iu4HbIX [a30B.

3. CnekTtp Boaopoa.

4. Habmonenue TpekoB B kamepe BunbcoHa.

5. PabGota cuéTunka HOHU3ZHPYIOUIUX U3ITYyUEHUH.

6. Perucrpanus nzimydeHus NPUPOIHBIX MUHEPAIOB U POAYKTOB.

Jlabopamopnwie padbomol u onvimol.

1. HalnroneHue CruIONIHBIX M IMHEHYAThIX CLIEKTPOB U3ITYYEHUSI.

2. UccnenoBanue TpekoB: U3MEPEHUE SHEPTHH YACTUILIBI 10 TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAOIMIA MOLYJIb.

[ToBTOpHUTENHEHO--00001AIOLINIT MOy IPEIHA3HAYEH JIJIsl CUCTEMATU3aluN
U 0000IIEHHS  TPEAMETHOTO  COJIEpXaHUSI W ONbITa  JIEATECJILHOCTH,
NPUOOPETEHHOTO MPU MU3YUYEHUH BCETO Kypca (PU3HMKH, a TAKXKE JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHy 10 (Qu3uke Uil oO0ydaroummxcs,
BBIOpABIIMX ATOT YUEOHBIH MPEAMET.

[Ipy M3y4eHUH AAHHOTO MOJYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIBI
JesATEeIbHOCTH, HA OCHOBE KOTOPBIX 00eCcneunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  MUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (popmupyercs
€CTECTBEHHOHAY4YHass TPaMOTHOCTb: OCBOEHHME HAyUYHBIX METOJIOB HMCCIIEJOBAHUS



SBICHUN TPHUPOABI U TEXHUKH, OBJIAJICHUE YMEHHUSIMH OOBSACHATH (PU3NUYECKHE
SBJICHUS, NPUMEHSAA I[IOJIydEHHbIE 3HAHUsA, pellarb 3a4a4yd, B TOM YUCIE
Ka4ECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IprHIMIIMATBHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia pealu3yeTcs
32 CYET TOrOo, 4YTO OOy4YarolIMecs BBINOJHSIIOT 3aJlaHdsd, B KOTOPBIX UM
IIpeIaraeTcs:
HAa OCHOBE IIOJIyYCHHBIX 3HAHUM pacro3HaBaTh W HAy4YHO OOBSACHATH
duznyeckue IBJICHUS B OKPYXKAIOUICH MPUPOIE U TTOBCETHEBHOM KU3HU;
UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIIEOBAaHUSI (PU3UUECKUX SIBJICHUHN, B TOM
Yy ciie JU1s IPOBEPKHU TUIIOTES U ITOIYyUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HamOoJee Ba)XXHBIX JOCTH)KCHHUNH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUUECKOTO MCIOJIb30BAHNS PA3JINYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILCHHS U COXPAHECHHS BCEX M3BECTHBIX BHJIOB
DHEPI'UHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue pu3nku Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsl HAIPaBICHO Ha

JOCTH)KEHUE JIMYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare uzydenus GuU3MKH Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs y

oOyuaromerocss OyayT CQOpPMHUpPOBaHBI CIEAYIOUINE JTUYHOCTHBIE pE3ylbTaThl B
YacTH:

1) maTpHOTHY€CKOT0 BOCITUTAHUSI:

— MpOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHUUCKON
bu3nUecKoil HayKu;

— [IEHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSM POCCUNCKUX YUCHBIX--(DU3UKOB;

2) rpaKIaHCKOT0 W TYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJCHUU OOLIECTBEHHO 3HAYMMBIX H
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHUKEHUUN
busuKy;

— OCO3HaHUE BAXHOCTH MOPAIbHO--ITUUYECKUX TPUHILHUIOB B JEATEILHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHUS:

— BOCHPUSTHE ICTETUYECKUX KadyeCTB (PU3NYECKONM HAYKH: €¢ TapMOHUYHOTO
MOCTPOCHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 TMO3HAHMS:

— OCO3HaHME IIEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPyMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHMM, BAKHEMIIEH COCTABIIOLIEH
KYJIbTYPBHI,

— pa3BUTHE HAy4YyHOW JI0O03HATEIBHOCTH, HHTEpeca K HCCIEIOBATEIbCKOM
NeSITeJIbHOCTH;

5) popmMupoBaHus KYJbTYPbI 3/I0POBbS H SMOIMOHAIBLHOT0 GJIATONIOTYYHsI:
— OCO3HAaHUE IIEHHOCTH Oe3omacHOro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTU TMpaBWJl O€30MacHOro0 TOBEJACHUS Ha
TpaHCIIOPTE, HAa JOporax, C DJIEKTPUUECKHMM M TEIJIOBBIM OOOpPYJIOBAHHEM B
JIOMAIITHUX YCIOBUSX;

— c(hOpMHUPOBAHHOCTH HaBbIKa pedIeKCUU, IPU3HAHNE CBOETO MpaBa Ha ONIHOKY
¥ TaKOTO € TpaBa y APyroro 4eI0oBeKa;

6) Tpy/10BOT0 BOCITUTAHUSI:



e — AKTUBHOE YYacTHE€ B PEIICHWU NPAKTHUUECKUX 3ajad (B paMKax CEMbH,
o0pa30BaTeNpHON OpraHu3aluy, ropoja, Kpasi) TEXHOJOTUYECKOW U COLMaIbHOU
HAIpPaBJIEHHOCTH, TPEOYIOLUX B TOM UUCIE U (PU3UUECKUX 3HAHU;

e — HMHTEpEC K MPAKTHUECKOMY U3YUCHHIO MMPO(PECCHIA, CBA3AHHBIX C (PU3UKOM;

o 7)3K0JOTHYECKOT0 BOCTIMTAHUS:

e — OpHEHTalMsl Ha NpUMEHEHHE (U3MYECKUX 3HAHUM U1 pelleHHs 3anad B
o0JacTh OKpYXKarollel cpenpl, IJIAaHUPOBAHUS TIOCTYNKOB M OLEHKU UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH CPEJIbl;

e — OCO3HaHUE TIJIOOAIBHOTO XapakTepa 3KOJOTMYECKUX NpoOieM M MyTed ux
pELIeHHS;

o 8) amanTamuM K H3MEHSIIOIIUMCH YCJIOBHSAM COIHUAJIBHOW W TPHUPOTHON
cpenbl:

e — MOTPEOHOCTH BO B3aUMOJACHCTBUU IIPU BBINIOJHEHUHU UCCIEAOBAHUI U IIPOEKTOB
(U3MYECKOI HANPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSM JPYTHX;

e — TIOBBIIICHUE YPOBHS CBOEM KOMIETEHTHOCTH Yepe3 IPAKTHYECKYIO
NESATEIbHOCTD;

e — MOTPEeOHOCTH B (JOPMUPOBAHMHU HOBBIX 3HAHUU, B TOM 4Hcie (HOPMYIUPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e — OCO3HaHue 1e(pUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEW B 00JacTh
busuKy;

e — [JJAHUPOBAHHUE CBOETO Pa3BUTHUS B TPUOOPETEHUHN HOBBIX (PU3NYECKHUX 3HAHMIA;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISABISATH B3aUMOCBSI3U MPHUPOJbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (DU3HUECKUX 3HAHUM;

e — OIICHKAa CBOMX JIEWCTBHI C YYETOM BIMSHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MO>KHBIX [VI0OAJBHBIX TOCIEACTBUMA.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe ocBoeHHs mporpamMmsl 1o (pu3KMKe Ha yPOBHE OCHOBHOTO OOIIETo
oOpazoBaHust y oOywaromerocss OynyT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MMO3HABATEIbHBIE YHUBEpPCAIbHBIE yueOHBIE IEHCTBUS,
KOMMYHHMKATHUBHbIE  YHUBEpCAJbHblE  y4eOHble  JCWUCTBUS,  pEryJsITUBHbIC
YHHUBEpCaJbHbIe yueOHbIE IEUCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE JIeliCTBUS

Bba3oBble Jjornueckue 1eicTBHA:
e BBIBISITh M XapaKTePU30BaTh CYIIECTBEHHBIE TMPU3HAKA OOBEKTOB
(siBIICHMI);



yCTaHABIIMBATh CYIECTBEHHBIA MPHU3HAK KIACCU(PUKAIUK, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUYUS B pacCMaTpUBaeMbIX (haKTax,
JaHHBIX U HAOIIOEHUSIX, OTHOCSIINXCS K (PU3UUECKUM SIBICHUSIM;

BBISIBJISITH TIPUYMHHO--CIICJICTBEHHBIE CBSI3M TMPU HW3YYECHUH (HU3HMUECKHUX
SIBIICHUH W TIPOIECCOB, JIENAaTh BBIBOJABI C UCIIOIb30BAHUEM JCTyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOYCHHUH, BBIIBUTaTh THUIOTE3bl O B3aMMOCBA3SIX
(bU3HUECKNX BETNYNH;

CaMOCTOSITENIFHO BBIOMpaTh CIOCOO pelieHus: yueOHOM (u3nYecKoil 3amaun
(cpaBHEHHWE  HECKONBKMX  BapHaHTOB  pEIICHUs, BBIOOpP  Hamboiee
MOIXOJISIIIETO ¢ YYETOM CaMOCTOSITEIFHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/IbCKHe JeiCTBHA.

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEIOBATENIbCKUI NHCTPYMEHT MMO3HAHUS,
IPOBOJUTH IO CAMOCTOSITEIBHO COCTABIICHHOMY IUIAHY OIBIT, HECJIOKHBIN
bu3MUecKuil  SKCIEPUMEHT, HEOOIbIIOEe UCCIeN0BaHUE (PU3UYECKOTO
SIBJICHUS,

OIICHUBATh HAa MPUMEHUMOCTb U JJOCTOBEPHOCTh HHPOPMAIIUIO, TOJTYYECHHYIO
B X0JI€ MCCJICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSATENbHO (OPMYJIUPOBATH OOOOIIEHUS M BBIBOJABI MO peE3yJbTaTam
IPOBEJICHHOT'O HAOJIIOACHHUS, OIIbITa, UCCIIEIOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE  JaibHeWiiee  pa3BuTHE  (HU3HUYECKUX
MPOIIECCOB, a TAKXKE BBIJBUTaTh MPEAINOJIONKEHUS] 00 UX PAa3BUTUU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c undgopmanmeii:

OPUMEHATh Pa3IMYHbIE METOJABI, HMHCTPYMEHTBHI M 3aIPOCHI IPU MOUCKE U
orOope HMH(POpMALMM WU JAHHBIX C YYETOM MPEIJIOKEHHON Yy4eOHOM
dbu3uyeckoi 3a1a4u;

aHaJIM3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETHPOBATH HH(POpPMALIHIO
pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYIO  (OpMYy  MpeACTaBICHUS
MH(}OpMaAMU U WIUTFOCTPUPOBATH PEIIaeMbIe 3aa4l HECIOKHBIMU CXEMaMH,
auarpaMMaMu, MHOU rpaduKoi U uX KOMOMHALIUSIMU.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:

B XO0/€ OOCYXIEeHHUS Y4YyeOHOro Marepuayia, pe3yibTaToB Ja0OpPaTOPHBIX
paboT M MPOEKTOB 3aJlaBaTh BOIMPOCHI MO CYIIECTBY 0OCYXIaeMOil TeMbl U
BBICKA3bIBaTh MHJICH, HAIICJICHHbIE Ha pEIIeHHE 3aJaud U MOJAJIEepiKaHue
0aroxe1aTeIbHOCTH OOIICHUS;

COTIOCTABJIATH CBOM CYXKIEHUS C CYKIECHUSIMU JIPYTHX YYACTHUKOB TUAJIOTA,
OOHapYXKUBATh Pa3IUIME U CXOACTBO TIO3UIIHIA;



BBIpaKaTh CBOIO TOUKY 3PCHUS B YCTHBIX U MMUCHhbMEHHBIX TEKCTAX;

MyOJUYHO TIPEACTABISTH PE3YIbTAThl BBITTOJIHEHHOTO (DU3UYECKOTO OITbITa
(3KCcTIepUMeHTa, UCCIIE0BaHUs, IPOEKTA);

MIOHUMATh U MCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIAUBHUIYAIHHOM
paboOTHI NP PEIICHUN KOHKPETHON (hU3UIECKOM MPOOIIEMBI;

PUHUMATH IEJIM COBMECTHOM JESATEILHOCTH, OPTraHW30BBIBATh JEHCTBUS IO
e¢ JIOCTKECHMIO: PacIpeAessiTh PO, 00CYKJIaTh MPOIECCHl U PE3YIbTaThI
COBMECTHOM paboThl, 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAMpaBJICHUIO U KOOPAUHUPYS CBOU JCHCTBUS C JPYTUMH YICHAMH
KOMAaH/IbI;

OIICHHMBAaTh KAaue€CTBO CBOEr0 BKJAJga B OONIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eCTBUS

Camoopranuzamnus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYyalUsIX, TPEOYIOIMMX IS
peneHus: PU3NYECKUX 3HAHUM;

OpPHUEHTHPOBATbCA B  PA3JIMYHBIX  IOAXOJAX  MPUHATHS  PELICHUN
(MHAMBUAYaAJIbHOE, TPUHATUE pEUIEHUS B TPYyIIE, MPUHATHE pEIICHUN
rpynmnoi);

CaMOCTOSITEJIbHO COCTaBJISATh AJITOPUTM pelIeHUs (PU3MUECKON 3ajauu WM
IUIaHa HCCJENOBAaHUS C YYETOM HMMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MpeIjlaraéMble BAPUAHTHI PEIICHUI;
JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CﬂMOKOHTpOJ’Ib, IMOIHUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJIEKBaTHYIO OIICHKY CUTYaIlMU U MPeAiarath IiiaH e¢ N3MEHEHUS;
OOBSACHATH  TPUYUHBI  JOCTIKCHHUS  (HEHOCTHMKEHUS)  PE3yJIbTaTOB
JeSATEITLHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBHI B JCATEIHHOCTH (B TOM YKCIIC B XOJ BBITOJTHCHHS
(bu3HUEeCcKOro NCCIIeIOBAHUS UITU TTPOEKTa) Ha OCHOBE HOBBIX 00OCTOSATEILCTB,
W3MEHUBIIUXCSI ~ CUTyalldd, YCTAHOBJEHHBIX  OIMMOOK,  BO3HUKIIUX
TPYIHOCTEW;

OIICHMBATh COOTBETCTBHUE PE3YJIbTATA IIENIN U YCIOBUSM;

CTaBUTH ce0s HA MECTO JAPYTroro 4eJOBEeKa B XOJE CIopa WM AUCKYCCHUU Ha
HAy4HYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTo;
MIPU3HABATh CBO¢ MPABO HA OMIMOKY MPU pENICHUU (PU3NYECKHUX 3a7a4 WU B
YTBEP)KJICHUSX Ha HAyYHBIC TEMBI U TAKOE K€ MPaBO JIPYTOTO.



HPEAMETHBIE PE3YJIBTATBI

K xonny oOydenuss B 7 KJacce NpeIMETHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

MCIIOJIH30BaTh MOHATHS: (PU3UIECKHUE U XUMHUYCCKUE SBICHUS, HAOIOICHHE,
AKCIIEPUMEHT, MOJIEb, THIOTE3a, CAUHUILI (U3UIECKUX BEIUYUH, aTOM,
MOJIEKYyJla, arperaTHble  COCTOSIHMSI ~ BelecTBa  (TBEpAOe,  KHUAKOE,
razoo0pa3Hoe), MEXaHU4YeCKOoe IBUKEHUE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NpsIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOJEHUCTBYIOWIAs CHia, JaedopManus
(ynpyrasi, miacTU4eckas), HEeBECOMOCTb, COOOIIAIOITUECS COCYIbI;

paznmuuath siBaeHus (auddysus, TEMIOBOE ABMXKEHHUE YaCTHUI] BEILECTBA,
PaBHOMEPHOE  JIBDKCHUE,  HEPaBHOMEpPHOE  ABWIKEHHE,  HMHEPIUS,
B3aUMOJICCTBUE TEJI, PAaBHOBECHE TBEPJIBIX TENI C 3aKPEIUICHHOM OChIO
BpallleHUs], TIepeaya TaBieHUsT TBEPAbIMU TEJIaMH, KUIKOCTSIMU U Ta3aMmH,
aTMOC(epHOE JaBJIECHUE, IUIAaBaHUE TEJ, MPEBPALECHUS MEXaHUYECKON
SHEPruM) MO OIMHCAHUIO UX XAPAKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBJICHUE;

pacno3HaBaTh  MPOSIBJICHUE  U3YYEHHBIX  (U3UYECKUX  SABJICHUM B
OKpY)KaloOllleM MHUpE, B TOM 4Yucle (PU3UYECKHUE SBJICHUS B MPUPOJIE:
MPUMEPHI JIBIXKCHUSI C PA3JIUYHBIMU CKOPOCTSMHU B JKUBOM M HEXKWBOU
npupojie, ACHUCTBUE CWIbI TPEHUS B MNPHUPOJAE U TEXHUKE, BIHSHUE
aTMOC(EepHOro JaBJCHUS HA KUBOM OpraHu3M, IJIaBaHWE pbIO, pblYaru B
TEJe 4YeNIOBEKa, MPU ATOM TMEPEBOJIUTH MPAKTUUYECKYIO 3a7ad4y B y4eOHYIO,
BBIJICTISATh CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PUBHUECKUX SBJICHUII;
OTNUCHIBATh WM3YyUYCHHBIC CBOMCTBA Tel U (PU3MUECKUE SIBJIICHUS, HCIOJIb3Ys
¢du3nueckue BeIWYUHBI (Macca, 00bEM, IIOTHOCTh BEIIECTBA, BpEeMsl, MyTh,
CKOpPOCTb, CPEIHSIsI CKOPOCTh, CUJIa YNPYrOCTH, CHJIA TSDKECTH, BEC Tela,
CUJia TPEHUs, JaBJIeHHE (TBEPAOTO Teja, >KUIAKOCTH, Ta3a), BhITAIKMBAIOIIAs
cuja, MeXaHuueckas paboTa, MOIIHOCTb, IUIEUO CHJIbI, MOMEHT CHJIbI,
KO3(QGUIIMEHT TOJIE3HOTO  JICUCTBUS MEXAaHU3MOB, KHHETHYECKas W
NOTEHUMAJIbHAST  DHEPrusl), NP ONUCAHUM TPABUIBHO TPAKTOBAaTh
(bU3HYECKUIT CMBICI MCIIONB3YEMbIX BEJIMYMH, X 0003HAUCHUS W €IUHUIIBI
bu3UYECKNX BEJIWYMUH, HaXOAUTh (OPMYJIBI, CBS3BIBAIOIIME JTAHHYIO
bU3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYHUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SIBICHUS U TIPOIECCHI,
WCIIONB3Ys MpaBUja CIOXKEHUS CUJ (BAOJIb OJHOM mpsiMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumezna, MpaBUJIO paBHOBeCUsl pbryara (OJoka),



«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHMs] MEXaHUYECKOW HSHEPruH,
OpU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHa M 3allUChIBaTh €ro
MaTe€MaTUYECKOE BBIPAKECHHE;

OOBSCHATH (PU3UUECKHE SBJICHUS, MPOLIECCHl U CBOMCTBA TEJN, B TOM YHUCIE U
B KOHTEKCTE CHUTYyallMil IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHUE U3 1—2 JOrm4ecKux
maroB ¢ omopod Ha 1-2 W3ydeHHBIX CBONCTBA (PU3UUECKHUX SBICHHIA,
$u3nYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelaTh pacueTHbIe 3aaun B 1—2 MeHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIBL,
CBsI3bIBAOIIME (PU3UYECKUE BEIMUYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3aJauu
3alUChIBaTh KPATKOE YCIIOBUE, IOJACTaBIATh (PU3MUECKUE BEIMYMHBI B
GopMynbl ¥ NOPOBOAUTH PACUYCThl, HAXOIUTh CIPABOYHBIE JIAHHBIE,
HEOOXOAMMBIE U1  pEelIeHWs  3a]ady, OLEHUBATh  PEATHCTHYHOCTH
NOJy4YeHHOU (PU3MUECKON BEIMYUHBL;

pacrno3HaBaTb MpoOJEMBbl, KOTOpPbIE MOKHO PpEUIMTh MNP OMOIIU
(u3nYeCKuX METO/OB, B ONHUCAHUU HCCIEIOBAHUS BBIACIATH IPOBEPSIEMOE
IpEeanoJioKeHne (TUIO0Te3y), pa3inyaTh U UHTEPIPETUPOBATH MOTYUECHHBIN
pe3ynbTaT, HaXOJUTh OIIMOKM B XOJE€ ONBITA, J€JaTh BBIBOJBI IO €ro
pe3ynbTaTam;

IPOBOJUTH OMBITHI 10 HAOIIOACHUIO (PU3UUECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB Ten: (popMynHpoBaTh NPOBEPSiEMbIE MPEANONOKEHUS, COOMPATh
YCTAaHOBKY M3 MPEMJIOKEHHOTO OO0OpYyAOBaHUS, 3alMCHIBATH XOJI OMbITa U
bopMyIUpOBaThH BBIBOBI,

BBITMIOJIHSATH NIPSIMbIE U3MEPEHUSI PACCTOSTHUS, BPEMEHHU, MACChl Tea, 00beEMa,
CWIBI M TeMIepaTypbl C HCIIOJIb30BAHUEM aHAJOIOBBIX M LU(PPOBBIX
npuOOpoOB, 3amUChIBaTh IOKAa3aHUA MPUOOPOB C YYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

MPOBOAUTH MCCJICIOBAHUE 3aBUCUMOCTH OIHON (PU3MUECKON BEJIMYUHBI OT
ApYrol C HCIOJIb30BAHUEM MPSIMBIX M3MEPEHUN (3aBUCUMOCTU MYTHU
PAaBHOMEPHO JBHIKYILETOCS TeJIa OT BPEMEHM JIBH)KEHHMSI TEJA, CUIIBI TPEHHUS
CKOJIbKEHUSI OT Beca Tela, KadecTBa OOpabOTKM MOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOLIAAM CONPUKOCHOBEHHUS TEN, CHJIbI
yOPYrOCTH OT YJJIMHEHUS NPYKUHBI, BBITAIKUBAIOIIEH CHJIBI OT 00BEMa
MOTPYKEHHOW YaCTH TeJa U OT IUIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU TeNa, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TeJO, YCIOBUM
IUTaBaHUsl Tell, YCJIOBUW pPABHOBECHS pblyara M OJOKOB), y4yacTBOBaTh B
IUTAHUPOBAHUU Y4E€OHOTO MCCIIEIOBAaHUs, COOMPATh YCTAHOBKY U BBIMOJHATH
U3MEpEHUs, ClIeysl MPEeAJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3YJIbTAThHI



[OJyYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BHJIE IPENTIOKEHHBIX
TaOJIUL U TPaQUKOB, JEIATh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEJOBAHMS;
MPOBOANTh KOCBEHHBIE H3MEpPEHHS (PU3UUYECKHX BETUYMH (IUIOTHOCTH
BEILIECTBA KUIKOCTU U TBEPJOrO TEJA, CUJIA TPEHUSI CKOJIbXEHUS, 1aBICHUE
BO3/yXa, BBITAJKMUBAIOIIAs CHJIA, JCHCTBYIOLIAs HAa TOrPYKCHHOE B
AKHUJIKOCTb T€JO0, KO3()(PUIMEHT MONE3HOrO NEUCTBUS MPOCTHIX MEXAHU3MOB),
ciaenays TPEeIOKEHHOM MHCTPYKLUMH: IIPA  BBIIOJHEHUM  H3MEPEHUU
coOupaTh IKCMEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCISATH 3HAUEHUE UCKOMOM
BEJIMYHHBI;

coOI0AaTh MpaBUJla TEXHUKHU OE€30MACHOCTH IMpHU padoTe ¢ 1ad0paTOpHBIM
000py1I0BaHUEM;

YKa3bIBaTh NPHUHIIMIBI JEHCTBUS PUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, JWHAMOMETpP, COOOIIAIOMIMECS COCYIbl, OapoMeTp, phlyar,
HOJBWKHBIA U HETIOABUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTB;
XapaKkTepu30BaTh  NPUHLUIBl  ACHCTBUS  W3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB € OMOpOHl Ha HMX omnucaHus (B TOM YHCIE:
NOJAIIMIIHUKY,  YCTPOMCTBO  BOJOIPOBOJA, T'MAPABIMYECKHA  IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, APEOMETP), UCIOJIb3YS 3HAHUS O
CBOMCTBax (PU3MUYECKHX SIBJICHUA W HEOOXOIMMbIE (PU3MYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

OPUBOIAUTH NIPUMEPHI (HAXOUTh HH(OPMALIUIO O IPUMEpax) MPaKTUIECKOTO
UCIIONIb30BaHUs (PU3MYECKUX 3HAHUW B TOBCEIHEBHOM JKU3HU  JUIS
oOecrieueHus 0€30MaCHOCTHU MPU 0OpaIlEHUU ¢ MPUOOPaMHU M TEXHUYECKUMU
YCTPONCTBAMHM, COXPAHEHUS 3J0POBbs U COOJIIOJIEHNS HOPM 3KOJIOTHYECKOTrO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

OCYIIECTBIATH OTOOp HCTOYHMKOB uHGpopmauuu B VHTepHeTe B
COOTBETCTBUM C 33/JIaHHBIM MOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIIHNXCS
3HAHUM W TYTEM CPaBHEHMSI PA3IMYHBIX HCTOYHUKOB  BBIACISTH
UHpOpMAIMIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM WM MOXKET ObITh
HEJI0OCTOBEPHOM;

UCIIOJb30BaTh MPU BBHIMOJIHEHUU YUYEOHBIX 3aJaHUN HAyYHO--TIOMYJIIPHYIO
JIUTEepaTypy (PU3NYECKOro COAEpKaHMsI, CIIPaBOYHBIE MaTEpHaJIbl, PECYPChl
cetu HMHTepHeT, BianeTb NpUEMaMH  KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpaTKHWE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB WH(MOpMaIuu (HU3UIECKOTO CONEpKaHHsS, B TOM
YucIie MyOJIMYHO JIeJIaTh KPaTKHe COOOILEHUS O Pe3yJibTaTax MPOEKTOB HIIU
y4€OHBIX UCCJIEI0BAHUM, TPU TOM I'PAMOTHO MCIOJIb30BATh N3YUEHHBIH



NOHSATUMHBIA ammapaT Kypca (QU3MKH, CONPOBOXKAATh BBICTYILICHUE
IIPE3CHTALUEN;

MPU  BBINIOJHEHUU YYEOHBIX TMPOEKTOB M MCCIEAOBAHUM paCTIPENENATh
00SI3aHHOCTH B TPyNI€ B COOTBETCTBUM C TIOCTABICHHBIMU 3aJja4yaMu,
CIICINTh 3a BBINOJHCHUEM INUIaHa JIEMCTBHUH, aJcKBaTHO OIICHUBATH
COOCTBEHHBIH BKJIa/I B JIEATEIILHOCTD TPYMIIBI, BBICTPANBATh
KOMMYHHKATUBHOE B3aUMO/JICHCTBHUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIUX.

K xonny oOydenust B 8 kJacce npeaIMeTHbIE pe3yJibTaTbl HA 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

UCIIOJIb30BaTh TMOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBIXKEHHE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMUECKUE U
aMmopdHbIe Tela, HACHIIIEHHBI U HEHACHIIICHHBIN Map, BIa)KHOCTh BO3/1yXa,
TeMmrepaTrypa, BHYTPEHHSSI SHEPrus, TEIUIOBOW JIBUTATENb, JIEMEHTAPHBIM
AIEKTPUUYECKUIN 3apsifi, SJIEKTPUUECKOE I0JE€, TPOBOJHUKUA U JTUDIICKTPUKH,
MOCTOSTHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

paznuyaTh SABJICHHS (TEIUIOBOE paCIIMpEeHUE U CXKaTHhe, Terulonepeaaya,
TEIUIOBOE paBHOBECHE, CMAavyMBAaHUE, KaNWUISPHBIC SIBJICHUS, HCIApEHHUE,
KOHJICHCAIUsA, IUIaBJICHUE, KpUCTAJUIM3alus (OTBEpJ/IeBaHUE), KHUIICHHUE,
Teruionepeaada (TerIonpoOBOAHOCTb, KOHBEKIIMS, U3TYyUEHHUE), AIEKTPU3aIUs
TE€J, B3aUMOJICHCTBUE 3apsioB, AEHUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJICCTBUE MArHUTOB, JIEMCTBME MArHUTHOTO MOJIs Ha
MPOBOAHUK C TOKOM, DJIGKTPOMAarHWUTHAs WHAYKIUS) IO OMHCAHUIO MX
XapaKTEPHBIX CBONCTB MU HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JTaHHOE
(busnueckoe sSBICHUE;

pacmo3HaBaTh  MPOSIBJICHUE  M3YyYEHHBIX  (DU3WYECKUX  SBICHUN B
OKpY)KalollleM MHUpe, B TOM 4YucCIe (PU3UYECKUE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKCHUE U KAMWIISPHBIEC SBJICHUSI B IPUPOJIC, KPUCTAIIIBI
B mpupoje, uznydeHue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHME pOCHI, TyMaHa, WHEs, CHEra, JJCKTPUYECKUE SBICHUS B
aTMocdepe, IEKTPUUECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE TOJIE 3eMIIH,
Apei( Moa0COB, POJIb MArHUTHOTO MOJS IS JKM3HU Ha 3emJe, MOJSPHOE
CUSIHHE, TTPU ATOM MEPEBOJIUTH MPAKTHUUECKYIO 3a71auy B YUeOHYIO, BBIICIISTh
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBIICHUIA;

OTNMUCHIBATh WM3YUYCHHBIC CBOMCTBA Tel U (PU3MUECKUE SIBJIICHMS, HCIOJIb3Ys
¢u3nueckue BENIWYUHBI (TeMIeparypa, BHYTPEHHSS SHEPrus, KOJIUYECTBO
TEIIOTHI, YJI€TbHAs TEMJIOEMKOCTh BEIIIECTBA, YAEIbHAS TEIUIOTA MIABICHUS,
ylenbHas TeIoTa napooOpa3oBaHusl, y/iedbHas TEIIOTa CTOPaHUs TOIINBA,
KO(PPUIIMEHT TMOJE3HOr0 MEWCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEJbHAs
BJIQXXHOCTb BO3/1yXa, AJEKTPUUYECKUHN 3apsij, CUjia TOKa, IEKTPUUYECKOEe



HaIpsDKEHUE, COIPOTHUBIICHHE IPOBOJHHKA, YIEIBHOE COIIPOTHUBIICHHUE
BEIIECTBa, padOTa M MOIIHOCTb 3JEKTPUYECKOIO TOKa), MpPHU ONHUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCIOJIb3YEMbIX BEJIUYMH,
0003HAUYCHHUA MW EOUHUIBI (PU3NYECKUX BEIUYUH, HAXOIUTHh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYTMMH BEIUYMHAMH,
CTPOUTH IPAPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOICTBa Tei, (U3MYECKHE SBICHHUS U IPOLECCHI,
WCIIONb3ysl OCHOBHBIC IIOJIOKEHHSI MOJIEKYJISIPHO--KHHETUYECKON TEOPHUH
CTPOEHHUS BEIIECTBA, MPUHLMII CYNEPHNO3ULIMU MOJEeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHHUs 3apsaa, 3akoH OMa s ydyacTka LIeNH, 3aKOH
Jlxoyns—JIeHna, 3aKk0H COXpaHEHUsl SHEPIUM, IIPU 3TOM J1aBaTh CIOBECHYIO
(hOpMyYIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMATUYECKOE BbIPAKEHUE;
OOBACHATH (PU3MYECKUE MPOLIECCHl M CBOMCTBAa T€Jl, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYyallull IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JOTMYECKHX
maroB ¢ omnopod Ha 1-2 wu3ydeHHBIX CBOMCTBA (PU3UUECKHUX SBJICHMH,
(u3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4d B 2—3 IEUCTBUS, UCIIONb3Ys 3aKOHBI U (DOPMYJIbI,
CBA3BIBaIOIIME (PU3UUECKUE BETMUYMHBL: HA OCHOBE aHAJIM3a yCIOBUA 3a/1a4d
3aIIMChIBATh KPAaTKOE YCIIOBUE, BBIABIIATH HEJAOCTATOK JAHHBIX IS PELICHUS
3aJauM, BbIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE ISl €€ pelleHus,
MPOBOJIUTh PACUYEThl M CpPAaBHHUBATh MOJYYEHHOE 3HayeHUE (PU3UUECKOU
BEJINYMHBI C U3BECTHBIMU JJAHHBIMH;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MpPU  [MOMOIIU
(u3nYecKuX METOAOB, WCIIOJIb3Ysl ONUCAaHHE HCCIEAOBAaHUSA, BbIIACIAThH
IPOBEPSIEMOE  MPEAIOJIOKEHUE, OLEHMBATh  IPABWIBHOCTh  IOPSAKA
IIPOBEJICHUSI UCCIIEN0OBAHUS, A€IaTh BBIBOIBI;

MIPOBOJIUTH OMbITHI MO HAOTIOJEHUIO (PU3UUECKUX SIBICHUN WU PU3NYECKUX
CBOMCTB TeN (KalWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTD JABJIEHUS BO3/1yXa OT €ro
o0BbEMa, TeMIEpaTypbl, CKOPOCTU MpOIlecca OCTHIBAHUS M HarpeBaHus IpU
U3TYyYEHUH OT LBETa M3Iydaromiei (IMoraomaroiieil) HOBepXHOCTH, CKOPOCTh
UCIIApEHUs BOJbBI OT TEMIEPATYphl )KUJIKOCTH U TUIOLIAIN €€ MOBEPXHOCTH,
JNEKTpU3alMsd TE€I U B3aUMOJEWCTBHE  DJIEKTPUYECKHUX  3apsiOB,
B3aMMOJICHCTBUE NOCTOSIHHBIX MArHUTOB, BU3yaJU3alUs MarHUTHBIX IOJIEH
IIOCTOSIHHBIX MAarHUTOB, IEVCTBUsSI MAarHUTHOIO MOJIA HA IPOBOAHUK C TOKOM,
CBOMCTBA JIEKTPOMArHuTa, CBOMCTBA 2JIEKTPOABUIATENS TIOCTOSIHHOTO TOKA):
(bopMyIMpOBaTH MPOBEpPSIEMbIE MPEANOIOKEHUS, COOUpPATh YCTAaHOBKY U3
NPENJIOKEHHOTO0 000pYI0BaHUsA, OMUCHIBATh XOJ OMNbITa U (POPMYyIHPOBATH
BBIBO/JIBI;



BBINOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHON BIIaKHOCTU
BO3/yXa, CHJIbl TOKa, HANpPSOHKEHUs C MCIOJIb30BAaHUEM AHAJIOTOBBIX
npuOOpoB W JaTYMKOB (PU3MUECKHX BEIUYMH, CPABHUBATh PE3YyIbTAThHI
M3MEPECHHM C YIETOM 3aJJaHHOM aOCOTIOTHON MOTPEITHOCTH;

IPOBOJIUTH HCCIIEIOBAHUE 3aBHCHUMOCTH OJHOM (PU3NYECKOW BEIUYUHBI OT
Apyrol ¢  HCIOJIb30BAHMEM  MPSAMBIX  HM3MEPEHUH  (3aBUCHUMOCTh
CONPOTHUBIIEHUS MTPOBOJIHUAKA OT €r0 JJIMHBI, IUTOIIAIN TONEPEUHOIO CEYEHUS
U YAEJIBbHOTO CONPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CHUJIBI TOKA, UIYIIETO
4yepe3 IMPOBOJHUK, OT HalpsHKEHUS Ha MPOBOJAHHUKE, HCCIEIOBAHHE
[OCJIEIOBATENbHOIO W NApajUIEIbHOTO  COECJUHEHMH  MPOBOJHUKOB):
IUTAaHUPOBATh HCCIIEA0BaHUE, COOUPaTh YCTAHOBKY M BBIIOJIHATh U3MEPEHMUS,
cienys NPEIJIO)KEHHOMY IIaHy, (DUKCUPOBaTh pe3yibTaThl MOJIYYEHHOU
3aBUCUMOCTH B BHJI€ TaOJIUI U I'padUKOB, AEaTh BBIBOJBI MO pe3yJbTaTaM
UCCJIEI0BAHNS;

IPOBOJNUTH KOCBEHHbIE M3MEPEHHUS (PU3NYECKUX BEJIWYMH (yAeJbHas
TEIUIOEMKOCTh BEIECTBA, COMPOTUBIIEHUE MTPOBOJHHUKA, paboTa U MOIIHOCTh
ANEKTPUYECKOTO TOKa): IJIAHUPOBATH U3MEPEHUS, cobuparb
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CJEAys NPEIJIOKEHHOM HWHCTPYKIUHU, U
BBIYMCIISITh 3HAUEHUE BEJIMUMHBI;

co0I0aTh MpaBUJia TEXHUKU OE30MacCHOCTU IpU paboTe ¢ J1abopaTOPHBIM
000opy10BaHUEM;

XapaKTEepU30BaTh  NPUHIUIOBL  JEUCTBUS ~ M3YYEHHbIX NOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX OonmucaHus (B TOM YHCIE: CHCTEMa
OTOIUJIEHUSI JOMOB, TMUTPOMETp, MapoBasi TypOWHA, aMIEPMETP, BOJIBTMETD,
CUCTYMK JJICKTPUYECKOM SHEPIUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTesbHbIC AIEKTPONPUOOPHI (mpumepsl), AJIEKTPUYECKUE
MPEAOXPAHUTEINHN, IIEKTPOMATHUT, AJIEKTPOJBUraTElb MOCTOSHHOTIO TOKA),
UCIIONIb3Ysl 3HAHMS O CBOMCTBaX (PU3MUYECKUX SBJICHHM M HEOOXOIMMBbIE
(puznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIIbHBIE
npuOOpHI 1O CXEMaM M CXEMaTHYHBIM pUCYHKaM (PKUAKOCTHBIA TEPMOMETP,
TEPMOC, TCUXPOMETP, THUTPOMETp, JBUTATEllb BHYTPEHHErO CrOpaHMs,
ANEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbl JJIEKTPUUECKHX LEemel cC
IIOCJIEIOBATEIbHBIM W MapajuIeJIbHBIM COECIWHEHUEM 3JIEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAYEHHUSI 3JIEMEHTOB IEKTPUUECKUX LIETICH;

OPUBOAUTH IPUMEPHI (HAXOIUTh MH(GOPMALIMIO O MIPUMEPaX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl  (U3MYECKUX 3HAHUM B TIOBCEAHEBHOM JKU3HU A
oOecrieueHus: 0€30MacHOCTH IPU OOpallleHUH ¢ TPUOOPAMH U TEXHUYECKUMU



yCTPOMCTBAMH, COXPAHEHUS 3I0POBbS M COOITIOCHUS HOPM SKOJIOTHUECKOTO
TIOBEJICHUS B OKPYKAIOIICH Cpelie;

OCYIIIECTBIIATH MOUCK HH(pOpManu GU3NIECKOTo conepkanus B IHTepHeTe,
Ha OCHOBE WMEIONIUXCS 3HAHUH W TYTEM CPaBHEHUS JOIOJHHUTEIBHBIX
MUCTOYHUKOB BBIICIATh WH(DOPMAIHMIO, KOTOpas SBISETCS MPOTHBOPEUHUBOM
WJIA MOKET OBITh HEIOCTOBEPHOM;

WCIIOJIH30BaTh TP BBIMOJTHEHUH YUYEOHBIX 3aJlaHUi HAyYHO--TIOMYJSIPHYIO
TUTEPATYpy (PU3NUECKOTO COACpKaHUS, CIIPABOYHBIC MATEPUANBI, PECYPCHI
cetu MHTepHeT, BmameTb NpuUEMaMH  KOHCIEKTUPOBAHUS  TEKCTa,
npeobpazoBaHusi HHGOPMAITUHU U3 OJHON 3HAKOBOIH CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC TNHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHUS,
0000mass uHPOPMAIMIO U3 HECKOJBKMX HMCTOYHHUKOB (PU3HUECKOTO
coliepKaHusl, B TOM YHUCJIE MyOJIMYHO MPEACTABIATh PE3yIbTAaThl IPOSKTHON
WIN UCCJIEI0BATENIbCKON JIESITEIIbHOCTH, MPU STOM IPAaMOTHO HCIIOJIb30BaTh
U3YYCHHBIM TMOHATUWHBIN  ammapar Kypca (U3HKH, COMPOBOXKIAThH
BBICTYILJICHHE TIPE3EHTAIIUECH;

MPU  BBITIOJHEHWH YYEOHBIX TMPOCKTOB W HWCCIACAOBAHWN (PU3HUCCKUX
MPOLIECCOB  PACTIPEACTATh OOS3aHHOCTH B TPYIINE B COOTBETCTBUU C
MMOCTABJICHHBIMH 3aJladyaMU, CIICIUTh 3a BBIMOJTHCHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJl B
JeSITEILHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISt TOTOBHOCTH pa3peniaTh KOH(IUKTHL.

K xonny oOydenust B 9 kiacce npeaIMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCTIOJb30BaTh  MOHSTHUS: CHCTEMa OTCU€ra, MaTepuaibHas  TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOrO JABMXKEHHUA, Jedopmanus
(ympyrasi, mnjacTU4eckas), TpEeHHE, LEHTPOCTPEMHUTEILHOE YCKOPEHHE,
HEBECOMOCTb M NEPErpy3KH, LEHTP TSHKECTH, aOCOJIOTHO TBEPAOE TEJO,
LEHTP TSHKECTU TBEPAOrO Tejla, paBHOBECHE, MEXaHWYECKHE KojeOaHus M
BOJIHBI, 3BYK, HH(QPa3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI, LIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPbI
UCIYCKaHWUS W TIOTJIONEHUs, anb(da-, 6eTa- U raMMa-u3mydeHUs, H30TOIHI,
sJIepHAst SHEPTETHKA,;

pa3nuyaTh SBJICHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJUHEIHOEe
IBUKEHHE, DPABHOYCKOPEHHOE TMpPSMOJMHEIHOEe JBMKEHHE, CBOOOJHOE
NaZieHue TeJ, PaBHOMEPHOE JBIKEHUE MO OKPYKHOCTH, B3aUMOJIECHUCTBUE
T€J, PEaKTUBHOE JBUKEHHE, KoJjieOaTelbHOE JBH)KEHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIEOaHMs), pPE30HAHC, BOJHOBOE JBUXKEHHUE, OTPAKEHUE
3BYKa, NPSAMOJIMHEWHOE DPACIPOCTPAHEHHE, OTPAKEHUE U MPEIOMIICHHE



CBETa, IIOJIHOE BHYTPEHHEE OTpPaXCHHE CBETA, pas3jiokeHHe Oeoro cBeTa B
CHEKTpP U CJIOXKEHUE CHEKTPAJIbHBIX 1IBETOB, TUCIEPCUS CBETA, ECTECTBEHHAs
PaAMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOrO CHEKTpa H3IIYYEHHs) IO
ONMCAHUID WX  XapaKTepHbIX CBOWCTB M HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaThb  IPOSIBICHUE  U3YYEHHBIX  (U3NYECKUX  SIBJICHUM B
OKpyXXamIlleM Mupe (B TOM 4ucie (U3HUECKUE SBJICHUS B MPUPOJE:
MPWINBBI U OTJIMBBI, JBUKEHUE IIaHET CONHEYHOM CUCTEMBI, PEAKTHBHOE
IBIKEHUE JKUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHNE, CEHCMUYECKHE BOJIHBI, IlyHAMH, 3X0, [[BE€TA TEJ, ONTUYECKUE
ABJIGHUS B TPUPOJE, Oouonoruueckoe  JEMCTBME  BUAMMOTIO,
yIbTPaQHUOJIETOBOIO U  PEHTICHOBCKOIO  M3JIyYEHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIA (OH, KOCMHYECKHE Jy4d, paJUOAKTUBHOE H3ITYyUYEHUE
MPUPOIHBIX MUHEPAJIOB, ACHCTBUE PAAMOAKTUBHBIX U3IyUYE€HU HAa OpPraHUu3M
YesloBeKa), IpU OSTOM IEPEBOJUTH MPAKTUUYECKYI0 3a7adyy B Yy4eOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBJICHUIA;
ONUCHIBaTh W3YYEHHBIE CBOMCTBA TE€N U (PU3NYECKUE SBIICHUS, HUCIIONb3YS
(¢u3nueckue BETUYMHBI (CPEAHsSII W MCHOBEHHAs CKOpPOCTh Tela MpuU
HEPaBHOMEPHOM [IBUJKEHUHU, YCKOPEHHE, NEpeMEIIeHHe, IyTh, YIJIOBas
CKOpPOCTb, CHJA TPEHHs, CUJa YIPYrOCTH, CHJIA TSKECTHU, YCKOPEHHE
CBOOOJHOTO TaJEHUsA, BeC Tella, WMIYJIbC TeJla, WMIIYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, TNOTEHLMAJIbHAs »JHEpPrus Teda,
MOJHATOrO HaJ TOBEPXHOCTHIO 3E€MJIM, MOTEHIMANbHAS YHEPTUsl CXKATOU
MPY>KWHBI, KHHETUYECKAsl YHEPTUs, MOJHASI MEXaHUYECKasi SHEPTHsl, IePUO
M 4YacToTa KoJieOaHWM, JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOpPOCTb CBETa, IOKa3aTeiab MPEJIOMJIEHUS Cpeabl), NpH ONHUCAHWUU
MpPaBUJIbHO TPAKTOBATh (PU3MUYECKHN CMBICI UCIOJIb3YEMbIX BEJIUYMH,
0003HAYEHUs W €IUHULBl (PU3MUYECKUX BEIUYMH, HAXOIUTh (OPMYJIbI,
CBSI3bIBAIOIME JAHHYIO (PU3UYECKYH0 BEIMUYUHY C APYTUMH BEJIMYHMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOICTBa Tes, (PU3MYECKHE SBICHUS U IPOLECCHI,
WCIIONIb3Ysl 3aKOH COXPAHEHUs HSHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNIEPIO3UIUN CUJI, IPUHLUI OTHOCUTENBLHOCTH [ anuiies, 3aKOHbI
HproTOHA, 3aKOH COXpaHEHUsS] UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPETOMIICHUS
CBETa, 3aKOHBI COXPAHEHHUs 3apsI0BOIO WU MACCOBOIO YHMCEN MPH SIEPHBIX
peakuusix, NpU OSTOM JaBaThb CIOBECHYIO (OPMYJIHPOBKY 3aKOHa U
3aMKUChIBaTh €T0 MAaTEMATUUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MUECKUE TMpOLIeCChl M CBOMCTBA TE€JI, B TOM 4YHUCIE U B
KOHTEKCTE CUTyal[uil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISAThH



PUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOTHYECKUX
IaroB ¢ Onopod Ha 2—-3 H3YYEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUM,
(Gu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacyeTHbIEC 3a/1aun (ONMHUpAKOIIMECS Ha CUCTEMY M3 2—3 ypaBHEHHI),
UCIIOJIb3YsI 3aKOHBI U (POPMYIJIbI, CBSI3bIBAIOIINE (DU3UUECKUE BEIMYMUHBI: HA
OCHOBE aHaJlM3a YCJIOBHS 3aJayM 3alMChIBATh KPATKOE YCIIOBUE, BBIABISTH
HEJOCTAIONINe WM M30BITOUHBIE JaHHbBIC, BHIOUPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOMUMBIE JJISi  PEIIeHUs, TMPOBOJUTH pPAcueThl M  OILICHUBATH
PEATUCTUYHOCTH MOTYYSHHOTO 3HaYCHUS (PU3NIECKON BEJTMYMHBI,
pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXKHO pEHIUTh TpU  TTOMOIIU
(Gu3MUEeCKMX METOJIOB, HCIIOJIb3Yysl OINHCAHUE WCCIEIOBAHUS, BBIIESATh
IpPOBEPSIEMOE  TPEIINOJOKEHUE, OICHMBATh NPABHIBHOCTh  TOPSIKA
MIPOBEICHUS UCCIIEOBAHNS, JIEJIaTh BHIBOIbI, HHTEPIPETUPOBATEH PE3YIbTAThI
HaOJIIOICHUI U OTIBITOB;

IPOBOJUTH OMBITHI 10 HAOIIOACHUIO (PU3NUECKUX SIBICHUN WM (PU3NUYECKUX
CBOMCTB Tea (M3ydeHHE BTOpPOro 3akoHa HplOTOHa, 3aKoHa COXpaHEHUs
SHEPruM, 3aBHUCHUMOCTh IE€pUOJia KOJICOaHUH NPYKUHHOIO MAasiTHUKA OT
MacChl Tpy3a MU KECTKOCTH MPYKUHBI W HE3aBUCUMOCTH OT aMILIUTYIBI
MaJIbIX KOJeOaHUW, MPSIMOJIMHEHHOE PacIpOCTpPAHEHUE CBETA, Pa3JIOKEHUE
0esoro cBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paXEHUs B IUIOCKOM 3€pKaje
U CBOMCTB M300pa)k€HUs MpeAMeTa B coOMparollell JuH3€e, HaOI0/JeHue
CIUIOIIHBIX U TUHEHYATHIX CIIEKTPOB M3IYYCHHS): CAMOCTOSATEIHHO COOUPATh
YCTaHOBKY U3 U30BITOYHOTO Habopa 000pyI0OBaHUS, ONUCHIBATh X0/ ONBITA U
€T0 pe3ynbTaThl, HOPMYITHPOBATH BHIBOIBL;

OPOBOAUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX H3MEPEHHH, OIpenemnss
CpelHee 3HaueHHWE U3MepsAeMOW BeIMYMHBI (POKYCHOE PpPacCTOSHUE
coOuparomieid  JIMH3bI), OOOCHOBBIBaTH BBIOOp cmoco0a HU3MepeHus
(M3MepUTENHHOTO TPUOOpPA);

OPOBOAUTH  MCCIIEJJOBAHME 3aBUCUMOCTEM  (U3MUECKUX BEJIUYHH C
UCIIOJIb30BaHUEM NPSIMbBIX U3MEPEHUN (3aBUCUMOCTB ITyTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM  JBM)KEHUM 0O€3 HayaJbHOM CKOpPOCTH, Iepuoja
KOJIeO0aHUI MaTeMaTHYEeCKOTO MAasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJia
OTpaXKeHUs CBETa OT yIJia MaJleHUs M yriia MPEIOMIICHHS OT yria MajaeHus):
IUIAHUPOBATh ~ HCCJIEOBAHUE, CaMOCTOSATEIBHO COOUpaTh YCTAaHOBKY,
(UKCHPOBATh PE3yNbTaThl MOJYYEHHONW 3aBUCUMOCTU (PU3UUYECKUX BEINYUH
B BUJI€ TaOJIUIl U TpapUKOB, IeJaTh BEIBOBI 10 PE3yIbTaTaM UCCIICIOBAHMS,
POBONUTH KOCBEHHBIE N3MEPEHUS (PU3NIECKUX BETUUYHH (CPEIHSAS CKOPOCTh
U YCKOpPEHHE Tela TpU PABHOYCKOPEHHOM JBWKCHHH, YCKOPEHHE
CBOOOJTHOTO TMaJICHUS, )KECTKOCTh MPY>KUHBI, KOADPUITUEHT TpEeHUs



CKOJIbKEHUS, MEXaHuueckas padoTa M MOIIHOCTb, 4YacTOTa U IEPUOJ
KoJIE0aHUII MaTeMaTUYECKOro U MPYKUHHOTO MAsTHUKOB, ONTHYECKas CHUJIa
coOuparomield JIMH3bI, PaAMOAKTUBHBIN (DOH): TIAHUPOBATH HM3MEPEHUS,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATD U3MEPEHUS, CIACAYs
OPEUIOKEHHON  MHCTPYKIMHM, BBIYHUCIATH  3HAUYEHHWE  BEJIMYUHBI U
aHAJIM3UPOBATh MOIYUYEHHBIE PE3YNbTAThl C YYETOM 3a/JaHHOM MOTIPEIIHOCTH
U3MEPEHN;

coOMIoaTh MpaBUiia TEXHUKU OE30MAaCHOCTH TMpH padboTe ¢ 1adopaTopHBIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIE IPU3HAKM M3YYEHHBIX (U3MYECKUX MOJEINIECH:
MaTepuaibHasi TOUKa, a0COIOTHO TBEPJOE TEJIO, TOUEUHBIH UCTOUHUK CBETA,
Jqy4, TOHKas IMH3a, IUJIAHETapHas MOJAENb aTroMa, HYKJIOHHAs MOJEIb
aTOMHOTO S/1pa;

XapaKTepu30BaTh  NPUHIUIBl  JACHCTBUS  W3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB € OMOpOMl Ha HMX oOmnucaHuss (B TOM YHCIE:
CHUJIOMETP, JaTUUKHU MOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUS, paKkeTa, 3X0JO0T,
OYKH, TIEPUCKON, (oToammapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOII,
03UMETp, Kamepa BuibcoHa), UCHOJIb3Yysl 3HAHUSL O CBOMCTBAaX (PU3UUECKUX
ABJIEHUHN U HE0OX0IuMBbIe (prU3HUECKHE 3aKOHOMEPHOCTH;

UCIIOJb30BaTh CXEMbl U CXEMAaTHUYHBIE PUCYHKH H3YUYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPHU
pelIeHnr  y4eOHO--TIPAaKTUYECKUX  3a/1ad, ONTHYECKHe CXEeMbl  JAJis
MOCTPOCHUS N300paKEHHH B IMJIOCKOM 3epKajie U coOuparomiei JnH3e;
MPUBOAUTH MIPUMEPHI (HAXOAUTHh MH(POPMAIUIO O TPUMEPAX) MPAKTUUECKOTO
UCTIOJb30BaHUSl  (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW IKU3HU IS
obecrieueHurs 0€30MaCHOCTHU MPHU 0OpaIlEeHUH ¢ TPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBaMH, COXpaHEHUS 37I0POBbS M COOIOACHHSI HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

OCYIIECTBIIATH MOUCK MHPOpMaluu (HU3NUEcKoro conepxxanus B luTepuere,
CaMOCTOSITENIbHO  (OPMYJIMPYS TOMCKOBBIM  3ampoc, HaXOAWTh IMYTH
OTlpe/ieNieHUs] JTOCTOBEPHOCTH IMOJIYyYEHHONM HWH(OpMAalMd Ha OCHOBE
MUMEIOIINXCS 3HAHUHN U TOTIOJTHUTEIHBIX HICTOYHHUKOB,

UCTIONb30BaTh TPU BBHIMOTHCHUN YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISPHYIO
JIUTEepaTypy (PU3NYECKOro COAEpKaHMsI, CIIPaBOYHBIE MaTEpHaJIbl, PECYPChl
cetu HWHTepHer, BianeTb NpUEMaMH  KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOIICHHWS Ha OCHOBE
uHPOpMAIIMU M3 HECKOJbKUX HWCTOYHUKOB (PUINYECKOTO COACPIKAHMUS,
nyOJIMYHO TMPEICTaBIATh Pe3yIbTaThl MPOECKTHOM WIIM HCCIIEAOBATEIbCKOM



AESITeIbHOCTH, TIPU 3TOM I'PaMOTHO HCIOJIBH30BATh U3yUEHHBIN MOHATUHHBIN
ammapar Hu3y4aeMmoro pasjaena (U3MKA U COMPOBOXAATh BBICTYIUICHUE
MPE3EHTAalUEN ¢ yYETOM OCOOEHHOCTEN ayUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudposbie)
Konrpoasnsie | Ilpakruyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pazjnen 1. ®usuka u eé posib B NO3HAHUHN OKPYKAIOIIEro MUpa
bu6mmoreka [IOK
11 Pusinia - Hayka 0 npupoze 2 0 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
12 DUSIHECKHE BEMMHMHEL 2 0 1 https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
13 EcTtecTBeHHOHAY4YHBIN METO/] IO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Wroro o pazneny 6
Pa3nen 2. [lepBoHayalibHbIE CBeIEHUSI 0 CTPOEHUH BellecTBa
bu6mmoteka [IOK
2.1 1
Crpoetne peliecTsa 0 0 https://m.edsoo.ru/7f416194
29 JIBr>KeHrEe U B3aUMOJEHCTBUE YaCTHIL 9 0 1 bubmuotexa [JOK
' BELIECTBA https://m.eds00.ru/7f416194
bu6mmoteka [IOK
2.3 A 2 0 0
TPSTBTIILE COCTOAHIA BelllecTra https://m.edso00.ru/7f416194
Hroro no pazneny 5
Pasnen 3. /IBu:keHne U B3aMMO/IeiCTBHE TeJl
but6mmoreka [{OK
3.1 M 3 0 0
CXAHMHCCROC ABIDICHIC https://m.edsoo.ru/7f416194
3.2 Wuepuus, Macca, IIIOTHOCTh 4 0 1 bu6nuoreka [JOK




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

bubmuorexa [JOK

33 Cuna. Bugpt cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBieHne TBEPABIX TeJl, JKUAKOCTEN U ra3oB
41 Hasnenue. [lepenaya naBiieHust TBEPIbIMU 3 0 bubanoreka HOK
' TEeIaMH, JKUJIKOCTSIMH U ra3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 JlaBIIeHre HKHKOCTH > 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 ATmochepHoe AaBIeHHe 6 0 https://m.eds00.ru/7f416194
44 JelicTBHE KUAKOCTH U raza Ha MOTPY>KEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEIIO https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGoTa m MoIIHOCTH. DHeprus
bu6nuoreka [JOK
>1 Pabora i MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoteka [IOK
2 II 1
> POCTHE MEXARHISMEL > https://m.edsoo.ru/7f416194
bubnuoreka [JOK
>3 Mexartiraectas snepris 4 . https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KJIACC

KosaunvecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypcesbl
Paszgea 1. TenjioBbIe ABJIeHUSA
. bubmuorexa [JOK
1.1 CtpoeHue 1 CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 T 21 1
CILIOBHIE NPOTECeH > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paznen 2. DinekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKUE 3apsibl. 3apsHKCHHBIC Tela 7 1 bubnmnoreka [JOK
' U UX B3aUMOeHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmmorexa [JOK
2.2 IToCTOSIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
23 Marmutisie ApeHis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2.4 4
UICKTPOMATHHTHAs HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 145




9 KJIACC

KosaunvecTBOo 4acoB DJIeKTPOHHbBbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcesbl
Paznen 1. Mexannueckue siBJIeHUSA
11 MexaHH4eCcKOe IBUKEHUE U CIIOCOOBI €ro 10 1 bubmnorexa [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 B i 2 1
SAUMOJICHCTBHE T 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pasznen 2. MexaHuuyeckue KoJ1e0aHUS ¥ BOJIHBI
bu6nuorexa [IOK
2.1 M 7 3
CXAHMHCCKHE KOTEOAHHS https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M . 8 1 3
CXAHUMECKHUE BOTHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pasznen 3. :‘)HeKTpOMaFHI/ITﬂoe IMOJI€ U JICKTPOMATrHUTHBIC BOJTHbI

DNeKTpOMarHuTHOE T0JIE U bubnmoreka [JOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 6
Pa3nes 4. CBeToBbIe IBJI€HUSA
4.1 3aKOHbBI paCIPOCTPaHEHUS CBETA 6 2 bu6muoreka [JOK




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

bubmuorexa [JOK
4.2 JIH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTp 3 2 httns://m.edsoo.ru/7fA1a4a6
Hroro no pazueny 15
Pa3nen 5. KBanToBble SIBJIeHHSA
bubnuorexa [JOK
51 Hcnyckanue v MoroneHe cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmnorexa [JOK
2 1
> CTpoeHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 Anepibie pearui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pazgen 6. [loBTOpUTE1bHO-00001Ia0 LN MOTY./Ib
6.1 [ToBTOpeHune u 0600IIEHUE COEPIKAHUS 9 2 bu6nuorexa [IOK
' Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
DJIeKTpOoHHBbIE U(POBBIE
Ne i/ Tema ypoka Kouun4yecrBo
o0pa3oBaTe/ibHbIE Pecypchl
4yacos
https://resh.edu.ru/subject/28/
1 ®u3rka — HayKa o npupoe. SABIeHus TpUpOIbl 1
2 du3nyecKue sBICHUs 1
https://resh.edu.ru/subject/28/
3 Ou3nyecKue BEIUYNHBI U UX U3MEPEHUE 1
4 VYpok-uccnenosanue "M3mepenue reMeparypsl IpHU MOMOIIH KUKOCTHOTO 1
TEPMOMETPA U IaTYMKa TeMIepaTypsl”
5 MeTtonbl HayyHOTO Mo3HaHus. Onrcanne GU3NYECKUX SABICHUN C TOMOIIBIO 1 bubnunoreka [JOK
MopeeHn https://m.edsoo.ru/ff09f72a
6 VYpoxk-uccnenosanue "[IpoBepka rumoressl: JadbHOCTH MOJETA IIApUKa, 1
MYIEHHOTO0 FOPU30HTAIIbHO, TeM OoJibllle, yeM OoJiblile BhICOTa ImycKa'
5 Crpoenue BeriecTBa. ONBITHI, T0KA3bIBAIONINE JUCKPETHOE CTPOCHUE 1 bu6mmoteka [IOK
BelleCcTBa https://m.edsoo.ru/ff09fe0a
8 JIBMKCHHE YaCTHIT BEIIECTBA 1 Bubnmorexa [IOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «ONBITHI 10 HAOIIOICHUIO TETNIOBOTO PACITUPEHUS 1
ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA 1
1 Oco0eHHOCTH arperaTHeIX COCTOSTHUM BoIbl. O000IIEHNE 110 pa3ieny 1 bubmuotexa [JOK
«IIepBoHayUaIbHBIE CBENECHUS O CTPOCHHUH BEILIECTBA https://m.edsoo0.ru/ff0a0378
12 Mexannueckoe IBKeHNe. PaBHOMEpHOE U HEpaBHOMEPHOE JIBIKEHUE 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a05c6

13 CkopocTb. ENUHUIBI CKOPOCTH bubmorexa LIOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nyti 1 BpeMEHHU JBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa MHEPTHOCTH Tell E;:gi;jg:;ifﬁ}; 020¢10
16 [TnotHOCTH BemecTBa. PacueT Macchl m 00beMa Tella 1Mo ero IIOTHOCTH bubmmorexa [JOK
https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabora «OnpeesneHne MIOTHOCTH TBEPAOrO TEIa»
18 Pemenue 3amay o reme "IlimotHocTs Bemecrsa' Eubmiorexa TOK
https://m.edsoo.ru/ff0al23c
19 Cuita kak XapakTepucTuKa B3auMozeiicTBus ten. Cuia ynpyrocta. 3akoH https://resh.edu.ru/subject/28/
I'yxa
20 JlaboparopHas pabota «/3yueHune 3aBUCUMOCTH pacTseHUs (IedopMaIum)
MPY>KUHBI OT MPUIIOKEHHON CUIIBD)
21 [[AABnenue Tsarorenus. Cuira TSHKECTH
29 CBs3p MEXly CHIION TSDKECTU U Maccol Tena. Bec tena. Pemenue 3anaq no bubnuoreka [JOK
teme "Cuia Tsxectu” https://m.edsoo.ru/ff0al778
23 Cwuta TsKECTH Ha IpYrux TutaHeTax. Gu3nueckue XapakTepUCTUKH TIIaHET bubmorexa [TOK
https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
24 Msmepertite cu. Jluamometp https://m.edsoé.I ru/ff0al8cc
bubnmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoi_.[ ru/ff0al778
26 CroxeHue IByX CHJI, HAIIPaBJICHHBIX 110 OJHOU TpsiMoii. PaBHOIEHCTBYIOTIIAS bubnmoreka [JOK
CHII https://m.edsoo.ru/ff0ala70
27 Pemenue 3anau no teme "PaBHozeicTBytomas cui"




bu6mmoreka [IOK

28 Cuna Tpenus u e¢ Bubl. TpeHne B IPUPOJIE U TEXHUKE httos://m.edsoo.ru/ff0albac
29 JlaboparopHas pabora «VI3yueHne 3aBUCIMOCTH CHJIbI TPEHUS CKOJIBKEHUS bubmuorexa [JOK
OT CHUJIBI JIaBJICHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEI https://m.edsoo.ru/ff0alcc8
30 Pemienue 3a1a4 Ha onpeiesieHUE PaBHOJACHCTBYIOIIECH CHIIbI
31 Pemenue 3anag mo remam: «Bec tenay, «I'paduueckoe n3oOpakeHUe CHID), bubmuorexa [JOK
«Cuby, «PaBHOACHCTBYOIIAS CHII» https://m.edsoo.ru/ff0alde0
32 KonTposnbHas pabota o remam: «MexaHuueckoe IBUKeHue», «Macca,
IUIOTHOCTBY, «Bec tenay, «I'paduueckoe nzodpaskenue cuimy, «CUib
33 JaBnenue. CiocoObl yMEHBIICHUS U YBEIUYCHUS IaBICHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb JIaBIICHUS Ta3a OT 00bEMa, TEMIIEPATYPhI bubmmorexa [JOK
https://m.edsoo.ru/ff0a2376
35 [lepenaya naBneHus: TBEPAbIMU TEJIAMHU, KUAKOCTIMU U Ta3aMu. 3aKOH bubmmoreka [JOK
[Tackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KMIKOCTH U ra3e, BBI3BAHHOE JEHCTBUEM CUJIBI TSKECTH bubmmorexa [JOK
https://m.edsoo.ru/ff0a2718
37 Pemenune 3amau no teme «/laBnenue B )kUIKOCTH U ra3e. 3akoH [lackams» Egg?ﬁ;ﬁﬁ)gﬁﬁf 022826
bubnunoreka [JOK
38 Coobmaompecs cocynst https://m.edso:)_.[ ru/ff0a2970
39 ['unpaBiaeckuii mpecc Bubnmorexa [IOK
https://m.edso0.ru/ff0a3136
40 ManomMmertpsl. [TopiHeBoOM KUAKOCTHBINA HACOC
\ bubmuorexa [JOK
41 ATMocdepa 3eMiIH U IPUUUHBI €€ CYIIECTBOBAHUS https://m.edsoé.I ru/ff0a2b5a
42 Bec Bo3ayxa. ATmocdepHOe naBieHue bubmorexa [TOK

https://m.edsoo.ru/ff0a2b5a




bu6mmoreka [IOK

43 N3mepenue armocdeproro aasienus. OnsiT Toppudenim httos://m.edsoo.ru/ff0a2das
44 3aBUCUMOCTH aTMOC(EPHOTO IaBJICHHUS OT BHICOTHI HaJl YPOBHEM MODS bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepoua. ATMocdepHoe 1aBiIeHNEe Ha Pa3TUYHBIX BBICOTAX bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anaq mo reme " ATmocdepHoe naBicHue"
47 JleficTBHE KUIKOCTHU M ra3a Ha IIOTPYKEHHOE B HUX TeJI0. ApXUMeEI0Ba CHIIa Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
48 JlaboparopHas pabora «OmnpeaeseHue BRITAIKUBAIONICH CHITBI, TCHCTBYOIIEH bubnnoreka [JOK
HAa TEJIO, IOTPYKEHHOE B KUIKOCThHY» https://m.edsoo.ru/ff0a33fc
49 JlaboparopHas padora o teme «VccnenoBanue 3aBUCUMOCTH Beca Tejia B bubmmorexa [IOK
BOJIC OT 00bEMA MOTPYKEHHOM B KHUJIKOCTh YaCTH TEIa» https://m.edsoo.ru/ff0a3514
bubnuorexa [JOK
>0 Hnapartne Ten https://m.edSO(])_.[ ru/ff0a3a96
51 JlaboparopHas padora "KoHcTpynpoBaHue apeoMeTpa Uiid KOHCTPYUPOBAHHE
JIOJIKYU | OTIPEJICJICHUE €€ TPY30MO0beMHOCTH"
59 Pemenue 3anau mo temam: «llnaBanue cynoB. Bo3myxornaBanue, bubnunoreka [JOK
«JlaBneHue TBEpABIX TEN, )KUIAKOCTEH U ra30B» https://m.edsoo.ru/ff0a3654
53 KontponbHas padota mo teme «JlaBneHue TBEPABIX TeJ, KUIAKOCTEH U Ta30B»
bubnunoreka [JOK
>4 Mexarecias pabora https://m.edsog)_.[ ru/ff0a3f82
bubmuotexa [JOK
= MomHOCTE. EAMHALEN MOLIHOCTH https://m.edsoé.I ru/ff0a3f82
56 VYpok-uccienoBanue "PacueT MOIIHOCTH, pa3BUBAEMON IIPU MOJABEME 110
nectHuue"
57 [Ipocteie Mexanu3mel. Peruar. PaBHOBecue cui Ha peryare
58 Poruaru B TexHuke, ObITy U ipupose. Jlabopartopnas pabota «VccnenoBanue bubnuoreka [IOK




YCIIOBUYM paBHOBECHS pbluara

https://m.edsoo.ru/ff0a478e

bu6mmoreka [IOK

59 Pemenue 3amau o reme «Y CI0BUS PaBHOBECHSI phlUara 1 httos://m.edsoo.ru/ff0ad8as
60 Koaddumnuent nonesnoro neiicteus Mmexanusma. JlaboparopHas padora 1
«3mepenue KII/] HakKIOHHOM MIOCKOCTH»
. " bubnmoreka [JOK
61 Pemenue 3agau mo treme "Pabora, momntnocts, KIT/] 1 https://m.e dsog)_.[ru IF1084cA8
62 Mexanunueckas sHeprusi. Kunetndeckas ¥ moTeHIMAIbHAS YHEPTUSI 1 bubamorexa [OK
https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPTUU 1 bubmorexa HOK
https://m.edso0.ru/ff0a4360
YPOK-3KCIIEpUMEHT 10 TeMe "IKCIepUMEHTAIIbLHOE ONPEeIeHNe U3MEHEHUS
64 KHHETUICCKOW Y TIOTCHIIMAIBHON YHEPTHH TP CKATHIBAHUH TeJIa TI0 1
HAaKJIOHHOM miockocTu"
65 KonrtponbHas pabdora no treme «PaboTa 1 MOIIHOCTE. DHEPIUs» 1
66 PesepBHblit ypok. Pabora ¢ Tekctamu o Teme "MexaHndeckoe qBrkeHue" 1 ]r?tlfgsjzjll;lr?:g;gr?}:f 0adecs
67 Peseprubliit ypok. Pabora ¢ Tekctamu o teme "JlaBneHue TBEPABIX Tell, 1 bubnunoreka [JOK
SKUIKOCTEHN U ra30B" https://m.edsoo.ru/ffOa4ffe
68 PesepsHblit ypok. Pabora ¢ Texkctamu o teme "Pabota. MoImHOCTb. 1
Oneprus”
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




8 KJIACC

JIeKTPOHHBbIE U(PPOBHIE

Ne n/m Tema ypoka KosmuectBo
o0pa3oBaTe/ibHbIE pecypchl
JacoB
1 OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHN U UX OIIBITHBIE 1 bubnmorexa LIOK
MOJTBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aToOMOB U MOJIEKYJT 1
3 Mopaenu TBEPIOTO, KUJIKOTO M ra3000pa3HOT0 COCTOSHHUM BEICCTBA 1 bubmorera [JOK
A PAOTO, KA P m https://m.edsoo.ru/ff0a540e
4 OOBsicHEHHE CBOMCTB TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSTHHMA 1
BEILIECTBA HA OCHOBE ITOJI0KEHUH MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH
bub6mnoreka [IOK
5 Kpucrammueckue u amopdHbIC Teaa 1
P Po https://m.edsoo.ru/ff0a5800
6 CmauuBaHHUE U KaMMILIIPHOCTh. [IOBEpXHOCTHOE HATSKEHUE 1 bubmorera [JOK
P ' p https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacIupeHye u CKaTHE 1 bubmotera [JOK
p p https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIIEPATYphl CO CKOPOCTHIO TETIOBOTO JIBHXKEHUS 1
YaCTHI]
9 Buyrpennss sueprus. CriocoObl U3MEHEHHUS BHYTPEHHEH SHEPTHU 1 bubmotera [JOK
yTp priti. yIp p https://m.edsoo.ru/ff0a5c60
bu6nmoreka [JOK
10 Bunpl Tennonepenaun 1
g pex https://m.edsoo.ru/ff0a6412
1 Ypok-koHpepenmus "IIpakTrueckoe UCIoIb30BaHUE TETIOBBIX CBOKWCTB 1 bu6nmoreka [JOK
BEIIECTB U MaTepHAJIOB B LIEJAX dHeprocoepexxeHus" https://m.edsoo.ru/ff0a65c0
bu6nmoreka [JOK
12 KomuuectBo TemoTel. Y aenpHas TEINIOEMKOCTh 1
a https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TemoBoro 6ananca. TernaooOMeH U TEMI0BOE paBHOBECHE 1 bub6nuorexa [IOK




https://m.edsoo.ru/ff0a7088

JlaGopaTopHas pabota "VccrnenoBanue sSBICHUS TEIJI000MEHa TIPH

bu6mmoreka [IOK

14 CMEIIUBAaHUM XOJIOJAHOU U ropsiueit Bob!" https://m.edsoo.ru/ff0a6a98
15 Pacuyer koiunuecTBa TEMI0THI, HEOOXOAUMOTO JIJIsl HATPEBAHUS Tea U
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUU
16 Jlaboparopuas pabota "Omnpeznenenue yaelbHON TEJI0OEMKOCTH BeliecTBa" Egggﬁﬁ:&ifﬁﬁf 036bb0
17 DHeprus TOIUTUBA. Y IeNIbHAS TEIUIOTa CropaHus bubamorexa [OK
https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue U OTBEpAEBAHNE KPUCTAIIMYECKUX Tell. Y IelbHasl TeroTa bubnuorexa [JOK
IIJIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JIaboparopHas paborta "OmnpeneneHue yaeabHON TEIUIOTHI TUTABJICHUS JIba" ngg;lr?f:cizgrou/}:f 0a72fe
bubnuorexka [IOK
20 [Tapoobpa3oBanue u KoHAeH caus. Mcmapenue httos://m.e dsocI)_.[ru IF0a740¢
21 Kunenue. Y nenpHas Temnnora napooOpa3zoBaHUs U KOHCHCAIIHH. bubnuotexa [JOK
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS https://m.edsoo.ru/ff0a786¢c
29 BnaxxnocTs Bo3ayxa. JlaboparopHas padota "OnpeneneHne OTHOCUTEIbHON bubnunoreka [JOK
BJIAKHOCTH BO3/yxa" https://m.edsoo.ru/ff0a7628
23 Pemenwe 3aa4 Ha onpeieJIiCHIE BIAKHOCTH BO3/TyXa
24 [TpunnMIE! paboTh! TEMIOBBIX ABUTaTeNel . [lapoBas TypOuHa. /[Burarens
BHYTPEHHETO CTOPAHHUS
o5 KITJI renmoBoro nBurarens. TemioBble IBUraTeau U 3allUuTa OKpyKarouei bubmuorexa [JOK
cpeasl https://m.edsoo.ru/ff0a7c7c
26 3aK0oH COXpaHEHUs U MPEBPAIEHUS YSHEPTUH B TEIJIOBBIX ITPOIIeccax
27 [ToaroroBka K KOHTPOJIBHOU paboTe 1o Teme "TernoBbie IBICHHUS. bubmuorexa [JOK
W3meHneHue arperatHbIX COCTOSTHUI BeriecTa” https://m.edsoo.ru/ff0a83f2
28 KonTponbnas pabota o reme "TernoBble sBneHus. MI3MeHeHNe arperaTHbIX bubnmoreka [JOK




COCTOSIHUH BemecTna"

https://m.edsoo.ru/ff0a86ae

29 OnexTpusanus Tei. [IBa posa 3MEeKTPHUUECKUX 3apsiioB
30 Ypoxk-uccienoBanue "IaeKTpU3aMs T HHAYKIUEH U TpU
CONPUKOCHOBEHUH"
. bu6nuoreka [IOK
31 B3aunmoneiicTBue 3apskeHHBIX Tell. 3akoH Kynona https://m.e dsocL).Iru p—
32 DnekTpuyeckoe nojie. HanpspkeHHOCTh neKkTpudeckoro mods. [Ipuniun bubnmoreka [JOK
CYIIEPIIO3HIIMU JICKTPUUYECKHUX TOJIEH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexTpuueckux 3apsioB. DieMeHTapHbIi 3apsan. CTpoeHue aroma
34 [IpoBOAHMKY U JUAIEKTPUKHU. 3aKOH COXPAHEHUS FIEKTPUUECKOT0 3apsia bubmorexa LIOK
https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha NpUMEHEHUE CBOMCTB 3JIEKTPUUECKUX 3apsiioB bubmorexa LIOK
https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKHUM TOK, YCIOBUSI €T0 cyliecTBOBaHus. cTouHuKH bubnnoreka [JOK
JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlefcTBUSI 31EKTPUUYECKOTO TOKA Bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
38 VYpok-uccnenoanue "JleiicTBrE ANEKTPUUECKOTO MOJISI HA TPOBOJAHUKH U
OUDJIEKTpUKA"
39 DNEeKTPUYECKUM TOK B METAJIAX, )KUAKOCTSX U ra3ax bubmmorexa [TOK
https://m.edso0.ru/ff0a9838
40 DneKTpruyecKas 1IeTb U €€ COCTABHbIE YaCTH
bubnmnoreka [JOK
41 Cuna Toka. JJaGoparopnas pabota "M3mepeHne u peryiupoBaHue CUITbI TOKA" httos://m.e dSO(I)_.[I’U /£10a8bd6
42 Dnektpuyeckoe HanpsbkeHue. BomeTMetp. JlabopaTopras pabora bubnmnoreka [JOK
"N3mepeHue u peryampoBaHue HalpsKeHus " https://m.edsoo.ru/ff0a%e14
43 ConpoTHBiIEHHE IPOBOIHUKA. Y I€TIbHOE CONTPOTHUBIIEHUE BELIECTBA Bubmmorexa LIOK

https://m.edsoo.ru/ff0aa738




44 Jlaboparopnas padoTa "3aBHCHMOCTh JIEKTPUIESCKOTO COMPOTUBIICHUS bubnuoreka [IOK
MPOBOJHUKA OT €r0 JJIMHBI, IJIONaA1 TONEPEYHOT0 CeYEHUs U maTepuaia' https://m.edsoo.ru/ff0aa738
bu6nuoreka [JOK
45 3aBUCUMOCTh CHJIBI TOKA OT HanpspkeHus. 3akoH OMa Ui ydacTKa [enu &
https://m.edsoo.ru/ff0aad4a
46 JlabGopaTtopHas pabota "VccienoBanue 3aBUCUMOCTH CHJIBI TOKA, UTYIIIETO bubnmoreka [JOK
4yepe3 pe3ucTop, OT CONPOTUBIIEHUSI PE3UCTOPA U HAIIPSKEHUS Ha pe3ucTope” https://m.edsoo.ru/ff0aa04e
47 [TocnenoBarenpHOE U MapaieIbHOE COCIMHEHUS] TIPOBOTHUKOB
48 JlaboparopHas pabota "[IpoBepka mpaBuiIa CIIOKCHHSI HAITPSHKCHUN TIPU bubnnoreka [JOK
[IOCJIeI0BATEIbHOM COEIMHEHUH JIBYX PE€3UCTOpPOB" https://m.edsoo.ru/ff0aaa58
49 JlaGopaTopHas padota "[IpoBepka npaBuiia JJisi CUIIbI TOKA TIPH bubnuorexa [JOK
napajyieIbHOM COEIMHEHUN PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3ana4y Ha npuMeHeHue 3akoHa OMa JJisl pa3InNyHOro COEAMHEHUS bubnuoreka LIOK
MPOBOJTHUKOB https://m.edsoo.ru/ff0aaf8a
bubmuoreka [JOK
51 PaGota 1 MOIIIHOCTH IEKTPUUECKOT0 TOKa. 3akoH Jlxkoynsa-Jlenna
B P Jlroy t https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas pabota "OnpeneneHue padboThl 1 MOITHOCTH JIEKTPUUECKOTO bubnunoreka [JOK
ToKa" https://m.edsoo.ru/ff0ab3e0
53 DJeKTpUYecKue e U MOTPeOUTENN IIEKTPUYECKON SHEPTHH B OBITY. bubnuoreka [JOK
KopoTtkoe 3aMbikanne https://m.edsoo.ru/ff0ab660
54 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TeMe "IIEKTPUUESCKUE 3apsJIbI. bubnunoreka [JOK
3apshKEHHBIE Tela U UX B3auMoIelCcTBUSA. 110CTOSHHBIN 2JIEKTPUYECKUIA TOK" https://m.edsoo.ru/ff0abd2c
55 KontponbHas padoTa 1o reme "DieKTpudecKue 3apsiabl. 3apsHKEHHBIE Tela U bubnmoreka [JOK
UX B3auMoeUcTBUs. [10CTOSHHBIN JIeKTpUYECKUI TOK" https://m.edsoo.ru/ff0abea8
56 [TocTosiHHBIE MATHUTBHI, UX B3aUMOJICHCTBUE
. bubmuorexa [JOK
S7 VYpok-uccnenoanue "M3yuenue nosiei mocTOSHHBIX MarHUTOB" 1
https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE TojIe. MarHuTHOE T10JIe 3eMITH B €T0 3HAYCHHUE IS JKU3HHU Ha bubmuoreka [JOK

3emie

https://m.edsoo.ru/ff0acOba




59 OmnbIT Dpcrena. MarHUTHOE 1OJIE AIEKTPUUECKOTO Toka MarHuTHoe 1noJie 1 bubnuoreka [IOK
KaTyIIKHA C TOKOM https://m.edsoo.ru/ff0ac1d2
60 [IpuMeHeHue AIeKTPOMAarHuTOB B TeXHHUKE. JlabopaTropHas padota 1 bubnmoreka [JOK
"N3y4yeHue neicTBUS MATHUTHOTO I10JI HA IPOBOJHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DneKTpoABUTaTeNb IOCTOSHHOTO TOKA. Vcrosib30Banne 31eKTpoABUraTeneit
61 B TEXHMYECKUX YCTpOIiCTBax u Ha TpaHcnopre. JlabopaTopHas pabora 1 bubmorexa [JOK
" ) | https://m.edsoo.ru/ff0ac86c
KonctpyupoBanue u u3ydeHue padoThl JJIEKTPOABUTATENS
62 OneiTel @apajnes. 3aKoH 3JeKTpoMarHUTHOM UHAyKUuu. [IpaBuio Jlenna 1
63 DnextporenepaTop. CriocoObl MOTy4YeHUS STEKTPUUECKON IHEPTUH. 1
DNEKTPOCTAHIINK Ha BO30OHOBIISICMBIX HCTOYHUKAX YHEPTHH
64 [TonroToBka K KOHTPOJIBHOM paboTe mo TeMe "DINeKTPUIECKUe U MarHUTHBIE 1
SIBJICHUS "
bubmnoreka [IOK
65 KonTponbHas paboTa 1o Teme "DIeKTPUIeCKHe U MarHUTHBIC SIBJICHUS " 1
P P P https://m.edsoo.ru/ff0acb14
. bubnunoreka [JOK
66 PezepHblit ypok. Pabora ¢ Tekctamu o Teme "TeruioBsie siBIeHUS" 1 4
https://m.edsoo.ru/ff0acc5e
67 Pesepubiit ypok. Pabora ¢ Texctamu 1o Teme "T1oCTOSTHHBIN 2IEKTPUIECKU 1 bubnunoreka [JOK
TOK" https://m.edsoo.ru/ff0acdc6
68 PezepHblil ypok. Pabora ¢ Tekctamu o Teme "MarHuTHbIe ssBIeHUS" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

Ne DJIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka KouauvecTBO oOpa3oBaTe/ibHbIE PeCcypChl
4yacoB
1 Mexannueckoe JBuxKeHHE. MaTtepualibHas TOYKa
2 Cucrema orcuera. OTHOCUTENILHOCTh MEXaHUUECKOT'O IBH)KEHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpSAMOJIMHENHOE BUKEHHE L bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBaomepnoe npsmonuneiinoe nsuxenne. CpeaHsis U MTHOBEHHas 1
CKOPOCTh
5} [IpsimonrHENHOE PaBHOYCKOPEHHOE IBUKEHUE. Y CKOPEHUE . bubmorexa LHOK
https://m.edsoo.ru/ff0ad8d4
5 CKOpOCTh IPSMOJIMHEHHOTO PABHOYCKOPEHHOTO IBHKeHUs. [ paduk 1
CKOPOCTH
7 JlaboparopHas padota "Omnpesenenne yCKOpeHUs Tena Mpu 1 bubmuotexa [JOK
PaBHOYCKOPEHHOM JIBH>KEHUU 10 HAKJIOHHOM miiockocTu" https://m.edsoo.ru/ff0adb18
8 CBo0OoxHoe nanenue teir. OnbITel [ anuines 1
9 PaBHOMepHOE 1BUKEHME 10 OKpYkHOCTH. [lepron u yactora bubnmnorexka [HJOK
obparenus. JInHeitHas U yriioBasi CKOPOCTH https://m.edsoo.ru/ff0ael176
10 LlenTpocTpeMuTENBLHOE YCKOPEHHE 1
. bubnuotexa [JOK
11 ITepBeriit 3akoH HeroToHA. BekTop cuisl https://m.e dsogru /1086612
. . 1 bubnuotexa [JOK
12 Bropoii 3akon HetoToHa. PaBHOIEHCTBYIOIIASA CHITa https://m.edsogru/faneYZa
. 1 bubnuotexa [JOK
13 Tperuii 3akoH HptoTona. Cynepno3uius cui https://m.e dsogru /£026982
14 Pemenne 3a1ay Ha npuMeHeHne 3aKOHOB HproTOHA 1 bu6muoreka [{JOK




https://m.edsoo.ru/ff0aeb6c

bubnuorexa [JOK

15 Cuna ypyrocti. 3o Tyka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anad no reme «Cuiia ynpyroctu»
17 JlaGopaTtopHnas pabota «OnpenesneHne KECTKOCTH MPYKHHBD) ﬁ;&?ﬁ:ﬁgﬁ}; 0ace28
bubnnoreka HOK
18 Cuna Tpetis https://m.edsog ru/ff0af738
19 Pemenue 3amau mo teme «Cusia TpeHUS» E;ISSHII;I;T;(;)?:Z/I; 0afa26
20 JlaboparopHas pabota "Onpenenenue kodphuueHTa TpeHUs bubnuorexa [JOK
CKOJIbXKEHUs" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amgau o reme "3akonsl Hetotona. Cuna ynpyroctu. Cuina bubnmnoreka [JOK
TpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuita TSDKeCTH U 3aKOH BCEMUPHOTO TSATOTEHUS. Y CKOPEHUE bubmuorexa [JOK
CBOOOJTHOTO Ma/IEHUS https://m.edsoo.ru/ff0af044
93 Ypok-koHpepenuus "IBUkeHHe Tes BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cuctema). ['anaktuku"
24 Pemenue 3anay no teme "Cua TSXKECTH U 3aKOH BCEMHUPHOTO bubmuoreka [IOK
TAroTeHus" https://m.edsoo.ru/ff0af5f8
25 [TepBas kocMuyeckas ckopocTb. HeBecoMOCThb U neperpy3ku bubmmorexa LIOK
https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MmaTepranbHONW TOYKH. AGCOIIOTHO TBEPAOE TEIO. bubmuoreka [IOK
PaBHOBecue TBEpIOro Tea ¢ 3aKPEIVICHHON OCBIO BpallleHUs https://m.edsoo.ru/ffOafe36
27 MowmeHT cuinbl. LIeHTp TsxkecTH
" " bu6mmoreka [{JOK
28 Pemenue 3amau no Teme "MomeHT cuitbl. LleHTp TspkecTH httos://m.e dsochru IF0b02ba
29 [TonroroBka Kk KOHTPOJIBHOM paboTe mo Teme "MexaHudeckoe bu6muoreka [IOK




nBwxenue. Bzanmonenicraue tea"

https://m.edsoo.ru/ff0b0408

30 KonTtponbHas padora o teme "MexaHu4ecKoe TBUKECHHUE. bubmmoreka [IOK
B3aumopneiictue Ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynbe Tena. UMnynbe cuibl. 3aKOH COXpaHEHUs! UMITYJIbCA. bubmmoreka [IOK
VYrpyroe u HEynpyroe B3auMoJIeHCTBUE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3amay mo Teme "3akoH COXpaHEHUS UMITyJIbca" bubmorexa LHOK
https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenius "PeakTuBHOE ABHKEHUE B IPUPOJE U TEXHUKE"
bubnmnoreka [JOK
34 MexaHnueckasi paboTa ¥ MOIIITHOCTh https://m.e dsogru p—
35 PaGota cuibl TSKECTH, CUJIBI YIIPYTOCTU U CHITBI TPEHHUS bubmmorexa [JOK
https://m.edsoo.ru/ffob0db8
36 JlaboparopHas pabota «Onpenenenne paboTh CI/IJ:I'BI TpPEeHHUsI IPU
PaBHOMEPHOM JBHKCHHH TEJIa IO TOPU30HTAIBHOMN MTOBEPXHOCTH)
37 Cas13b sHepruu 1 padotsl. [loTeHnManpHas sHeprus
38 Kunernueckas sueprus. Teopema 0 KHHETHUECKOH SHEPTHA bubmorexa LHOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTHH B MEXaHHKE
40 JlaboparopHas pabota «/3yueHue 3aKkoHa COXpaHEHHs SHEPTUN ﬁ;ﬁ?&ﬁ;gﬁﬁf ObL2fe
41 KonebarenbHoe nBUKEHUE U €T0 XapaKTEPUCTUKH brbmmorexa [OK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konedanus. Beinykaennsie konebanus. Pesonanc E;IriH;I;T:;(;(L)IS/I; 0b20f0
43 MareMaTH4ecKuil ¥ PY>KUHHBIA MasTHUKHU
44 Ypok-uccnenoBanne «3aBUCUMOCTD TTEPHO/1a KOJIEOaHUH OT bubnmoreka [JOK
JKECTKOCTH IIPYKUHBI U MaCChI IPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpaieHue SHEPruU MPU MEXAaHUIECKUX KOIeOaHUIX




46 JlabopaTtopHas pabora «OnpeneneHre 4acToThl U Nepruoaa KojaeoaHui bubmuorexa [JOK
MPY>KMHHOTO MasiTHUKa https://m.edsoo.ru/ffOblaec
47 JlaGopaTtopHnas pabora «IIpoBepka He3aBUCHUMOCTH TIEPHOJIA bubnmoreka [JOK
KoJIeOaHUH Tpy3a, MOJABELUICHHOTO K HUTH, OT MacChl Tpy3a» https://m.edsoo.ru/ffOb197a
48 Mexannueckue BoJaHbI. CBOMCTBAa MeXaHUYECKUX BOJIH. [IpomonbHbIe bubnnoreka HOK
Y TOTIePEYHbIE BOJTHBI https://m.edsoo.ru/ff0b21fe
49 VYpoxk-kordpepenuus "MexaHHUECKUE BOIHBI B TBEPAOM TEJE.
Ceiicmuueckue BOIHBI"
50 3Byk. PactipocTpanenue u oTpaskeHue 3ByKa
51 VYpok-uccnenoBanue "Habio1eHue 3aBUCUMOCTH BBICOTHI 3BYKa OT
4acToThl"
52 ['poMKOCTB 3BYKa U BBICOTa TOHA. AKYCTHYECKHI PE30HAHC
" " bubnuorexa [JOK
53 Ypoxk-kordepernus "YnbpTpa3Byk U HH(Ppa3BYK B IPUPOJIE U TEXHHUKE https://m.edsoo.ru/fob23ca
54 [ToaroroBka kK KOHTPOIBHOM paboTe MO TeMe "3aKOHBI COXPAHEHUS. bubmuotexa [JOK
Mexannueckue KojieObaHusl U BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KonTponbHas pabora o Teme "3akoHbI COXpaHeHUsl. MexaHu4ecKkue
Kosie0aHusl U BOJTHBI"
56 DIIEKTPOMarHUTHOE MoJie. DIEKTPOMArHUTHbIE BOJIHbI brbmmorexa [JOK
https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJTH
58 VYpoxk-koupepennus "llkana >neKTPOMarHUTHBIX BOJIH. bubnuotexa [JOK
Ncnonb30BaHue 3JIEKTPOMarHMTHBIX BOJIH JIJIsi COTOBOM CBA3K" https://m.edsoo.ru/ffOb2fe6
59 VYpoxk-uccnenosanue "M3ydeHne CBONCTB AJIEKTPOMArHUTHBIX BOJIH C bubnmoreka [JOK
MOMOIIbI0 MOOMIIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
Pemienue 3a1au Ha onpezeieHne YacTOThl U JTUHBI
60 3JIEKTPOMArHUTHON BOJTHBI
61 DneKTpoMarHuTHas npupoaa ceeta. CkopocTs cBeta. BomHOBBIE bubnmoreka [JOK




CBOMCTBA CBETa

https://m.edsoo.ru/ff0b31d0

62 Ucrounuku ceera. [IpsimoninHeitHOe pacipoOCTpaHEHHUE CBETA. bubnmoreka [JOK
3armenus ConHua u JlyHsl https://m.edsoo.ru/ff0b3658
63 3aKoH OoTpakeHUs cBeTa. 3epkaiia. Pemenue 3aja4 Ha IPUMEHEHUE bubnnoreka HOK
3aKOHA OTPa)KECHUsI CBETa https://m.edsoo.ru/ff0b38c4
64 [Tpenomiienue cBeta. 3aKOH MPETOMIICHUS CBETa bubmmorexa [TOK
https://m.edsoo.ru/ffOb3aea
65 [TonHoe BHyTpeHHEE OTpakeHue cBeTa. Vcnoap30BaHue MOJIHOTO bubnuoreka [IOK
BHYTPEHHETO OTPAXKEHUSI B ONTUYECKUX CBETOBOAAX https://m.edsoo.ru/ffOb3c5c
JlaboparopHnas paboTta "HccrienoBanue 3aBUCIMOCTH yTJia
66 MPETOMIICHUS] CBETOBOTO JIyda OT yrJja MajeHus Ha TpaHulle "BO3ayX-
cTekiao""
67 Ypok-koH(pepenmus "Mcnonp30BaHUE TOJHOTO BHYTPEHHETO
OTpaKEHHUSI: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"
bubnmnorexka [HJOK
68 JIuna3el. OnTHYecKast CHla JTMH3BI httos://m.e dso:fru IFOb3f2C
. bubmuorexa [JOK
69 [TocTpoenne n300paKeHMIA B JIMH3aX httos://m.e dsogru /ffobd4da
70 JlabGopaTtopHas pabota "OnpeneneHue GOKyCHOTO pacCTOSHUS U bubnmnoreka [JOK
ONTUYECKOH cuibl cobuparomeit TuH3b" https://m.edsoo.ru/ff0b4206
71 VYpok-koHpepenius "OnTuueckue TMH30BbIe TPUOOPHI" ﬁ;lriH;I;T:;(;?rC:}:f 0c0aTe
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Vpoxk-konpepennus "Jledektsl 3penus. Kak coxpanuts 3perue"
74 Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHa. CrioskeHue bubnuotexa [JOK
CIIEKTpaJIbHBIX BETOB. /lucnepcus ceera https://m.edsoo.ru/ff0cOf4c
75 JlaGopaTtopHnast padota "OnBITH IO Pa3I0KEHHUIO OEJIOTO CBETAa B bubnuotexa [JOK




CIIEKTpP U BOCTIPUATHIO I[BETA MPEJAMETOB MPU UX HAOIIOICHUH Yepe3
1IBETOBBIE QUILTPHI"

https://m.edsoo.ru/ffOcOe2a

VYpok-mipakTukyMm "BosiHOBbIE CBOIICTBA CBETa: AUCIIEPCHS,

76 "
uHTephepeHys 1 AudpaKus
bubmuorexa [JOK
77 (0] P
nbITEl Pe3epdopaa u mnaneTapHas MoJenb aroMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moneins atoma bopa
79 Hcenyckanue u nornomenue ceera atomoM. KBaHTel. JInHeuaTeie bubnuoreka [IOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c
bubmuorexa [JOK
80 - "H 6 n
VYpok-npaktukym "HabimtoieHue criekTpoB UCITYCKaHuUs https://m.edsoo.ru/ffOc1550
81 PagnoakTHBHOCTD U €€ BHIBI bubmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO siipa. HykimonHast Moienb bubmorexa [JOK
P Apa- Ty s https://m.edsoo.ru/ff0c18ac
bubmmoreka [IOK
83 P |
aJIM0AKTUBHBIE TpeBpaiieHus. M30Tomnbt https://m.edsoo.ru/ffoc1ald
84 Pemenne 3agau no teme: "PagnoakTuBHBIE IpeBpanicHus" bubmorexa HOK
A e pespatt https://m.edsoo.ru/ffOcib4a
85 [lepuon nomypacnana
86 Vpok-koH(pepennus "PagnoakTHBHBIE U3Ty4YEHUS B IPUPO/IE, bubnmnoreka [JOK
MEOULNHE, TeXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakiuu. 3aKOHBI COXpaHEHUs 3apsJIOBOTO U MacCOBOTO bu6nuoreka [JOK
yucen https://m.edsoo.ru/ff0c1c58
88 OHeprus CBI3M aTOMHBIX saaep. CBsA3b MacChl U SHEPTHHU bubmmorexa [JOK
P Hep- P https://m.edsoo.ru/ffOcld7a
89 Pemenue 3anau no treme "SAnepHsie peakuun"
90 Peaxiuu cunTesa u aenenus siaep. Mictounuku suepruu ConHia u bubnuotexa [JOK




3B&3]1 https://m.edsoo.ru/ff0c1e88
91 Ypok-koHpepennus "SAnepHas snepreruka. JleiicTBUs paIroaKTUBHBIX 1

U3JTy4EHUI Ha )KUBbIE OpraHU3Mbl"
92 [ToaroroBka K KOHTPOILHOU paboTe MO TeMe "IINEKTPOMArHUTHOE 1 bubmuorexa [JOK

noJje. DJeKTpoMarHuTHeIe BOJIHBL. KBaHTOBBIE siBJICHHS" https://m.edsoo.ru/ff0c223e
93 KoHnTtposbHas pabota 1mo Teme "DIeKTpOMarHuTHOE ToJIe. 1

DJeKTpoMarHuTHbIe BOJHBI. KBaHTOBEIE siBjIeHUS"
94 [ToBTOpenue, 06o61eHue. JlaboparopHsie paboOThI 110 KypCy 1 bubnuorexa [JOK

"BzanmMoneicreue tea" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 0600meHne. Pemenne pacyeTHBIX U Ka4eCTBEHHBIX 1 bubnmnoreka [JOK

3a7a4 no teme "TernnoBeie mpoiiecchl” https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o0001IeHNE. Peenre pacueTHBIX U KaueCTBEHHBIX 1 bubnnorexka HOK
96 n LAl

3ajad4 1o teme "KII/[ TermnoBbIx gBuraresnei https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, o0001IeHNE. Penienrie pacueTHBIX M KaYeCTBEHHBIX 1 bubnmnoreka [JOK

3anad o reme "KIIJI anexTpoycranoBok" https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o600menune. JlaboparopHsie pabOTHI IO KypCy 1 bubnmnoreka [JOK
98 n n

CBeTOoBBIE SABJICHUS https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, o6o61menue. Pabota ¢ Tekctamu 1o Teme "3aKOHbI 1 bu6mmoreka [IOK

COXpaHEHHUs B MeXaHHKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 06061menue. Padora ¢ Texctamu no reme "Konebanus u 1 bubmuoreka [IOK

BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o0o61eHne. Pabora c Tekcramu no teme "CBeToBbIE 1 bubmmoreka [IOK

AByeHus" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menue. Padora ¢ rekcramu o teme "KBanTtoBas u 1

snepHas puzmka"
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYHEHUKA

1. ®uzuka: 7-i kiacc: 6a30BbIN YPOBEHb: YU€OHUK, 7 Kiacc/
[Tepeimkun .M., IBanoB A.I., AkiinoHepHoe 00111eCTBO
«3narensctBo «IIpocBemenue»

2. ®usnka: 8-i kimacc: 6a30BbIN yPOBEHb: YUeOHHK, 8 Kiacc/
[Tepeimkun Y. M., UBanoB A. U., AkiimoHepHoe 00IIECTBO
«M3natenbctBo «IIpocBenienne
3. ®usuka: 9-i kinacc: 6a30BbIi YPOBEHB: YUEOHUK, 9 Kiacc/
ITepsimkun M. M., I'ytauk E. M., IBanoB A. 1., ITerpoa M. A.,
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4. https://resh.edu.ru
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