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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHus
COCTaBJICHA HAa OCHOBE IMOJOXEHUW U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHONW MPOrpaMMmsbl, peacTaBieHHbIX B PI'OC
00O, a Takxke c yudérom (enepanbHoil pabodeld mHporpaMMbl BOCIHUTAHUS H
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxanue mporpaMMbl 1o (GU3MKE HampaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTH OOYYAIOIIMXCS U OpTraHU3aLNI0 U3yYeHUsT QUBHKU
Ha JCATEIBPHOCTHON OCHOBE. B mporpamme mo ¢u3MKe YYHUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mpeamera B peanuzainuu TpeboBanuiik ®I'OC OOO k mniIaHUPyEMBIM
JUYHOCTHBIM U METaIpeMETHBIM pe3yjbTaTaM OOy4YeHUSs, a TAaKXKe MEKIIPEIMETHBIC
CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus.

[Iporpamma 1o ¢pu3uKe ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepyraia rno
rogaMm oOydeHus (MO KjaccaM), NpeajaraeT HPUMEPHYIO TOCIIEI0BATEIbHOCTD
U3Y4YCHUS] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COACPKAHUSA U yuéTe
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarouXcs.

[Iporpamma no gusuke pazpaboTaHa C IEJIbI0 OKAa3aHHUSI METOUYECKON TTOMOLTA
YUUTENIO B CO3/IaHUU paboueil MporpamMMBbl M0 Y4eOHOMY MPEIMETY.
®uzrka SBISIETCS CHCTEMOOOPA3yIOMIMM  JIJIi  €CTECTBEHHOHAYYHBIX y4eOHBIX
MPEIMETOB, MOCKOJbKY (PH3WYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SBJICHUIA,
U3y4aeMbIX XUMUEH, OWojoruei, acTpoHoMuel u ¢usndeckoil reorpadueii, BHOCUT
BKJIaJl B ECTECTBEHHOHAYYHYI0 KapTUHY MHpa, MPEIOCTaBiIseT Haubosee sSCHbIC
oOpa3ipl MPUMEHEHUSI HAy4YHOTO METOJla TMO3HaHMS, TO €CTh Crhoco0a MOoJIy4eHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Omna w3 TaBHBIX 3a7a4  (Qusnueckoro oOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHusl COCTOMT B (OPMUPOBAHMM €CTECTBEHHOHAyYHON TIpPaMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yyenue ¢u3nku Ha 0a30BOM YpOBHE NPEANOJaraeT OBJIAJECHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIMHUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

e HAy4YHO OOBSCHSTH SIBICHUS;

e OIICHUBATH U TOHMMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e HWHTEPHPETHPOBATH JaHHBIC M WCIIOJB30BaTh HAyYHBIC JOKA3aTebCTBA IS
MOJIYYCHUS BBIBOJIOB.

[{enn m3ydyeHus: PU3MKM HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUS OMpPENETICHBI B
Konnenmuu mnpenogaBanus ydeOHoro mnpenmera «®Pusmka» B 00pa30oBaTEIbHBIX
OpraHu3aIusaX Poccuiickon denepauuu, peanu3yrommx OCHOBHEIE
oOmieoOpazoBarenbHble  MpPOTpaMMbl,  yTBEpKIEHHOM  pemeHueM  Komeruu



MunucrepcTtBa npocsenieHus: Poccutiickoit @enepanuu (mpotokod ot 3 aexadps 2019
r. Ne [TIK4BH).

Henu uzyvyenus puznku:

e TpUOOpPETEHHE HMHTEpEca M CTPEMJICHUS OOy4YaloMMXCAd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

e pa3BUTHE TMPEJACTaBICHUA O HAy4HOM METOAE IMO3HaHUS u (HopMHpOBaHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHUpOBaHHE HAYYHOIO MHUPOBO33PEHUSI KaK pe3yJibTara HW3Y4YCHHUS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (dopmMupoBaHHME TPEICTABICHUNA O PpOMU (PUKMKK IS Pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX cepax Oyaymed npodeccHoHaTbHON
NESITEIbHOCTH, CBSI3aHHOM ¢ (PM3UKOM, IOArOTOBKA K JajbHENIIEMy O0YyYEHUIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne 3THX Lened mporpamMMmbl 1o (U3HKE Ha YPOBHE OCHOBHOTO OOLIETrO
o0Opa3zoBaHus 00ECIIEUNBACTCS PEIICHUEM CIIECTYIONINUX 3aa4:

e TpUOOpPETEHHE 3HAHWW O JMCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHHUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TPUOOpPETEHHWE YMEHHM OIUCHIBATh W OOBIACHATH (U3HUECKUE SBICHUS C
UCTIOJIb30BaHUEM TIOJTYUYCHHBIX 3HAHMIA;

e OCBOGHHE METOJOB PEIICHUS MPOCTEHIINX PAcCUETHBIX 3a7ad C HCIOJIh30BAaHUEM
bU3MYEeCKUX MOJIEIeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHMUN HAOMIOJATh MPHUPOJHBIC SIBJICHUS U BBINOJIHATH OIIBITHI,
n1abopaTtopHble pabOThl U HKCIEPUMEHTAIbHBIE HCCIIEJOBAHUS C HCIOJIb30BaHUEM
U3MEPUTENBbHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ UHPOopMaIel (U3NYECKOTO COJIEPIKAHUS, BKITIOUast
UHOOPMAITUI0O O COBPEMEHHBIX JIOCTIKCHHUSX (PU3UKH, aHAIW3 M KPUTHYECKOE
OlICHMBaHUE MH(HOPMAIIHH;

e 3HAKOMCTBO cO cdepaMu TpodecCHOHATBEHON NESITEIBHOCTH, CBSI3aHHBIMHU C
GU3MKON, W COBPEMCHHBIMH TEXHOJIOTHMSIMH, OCHOBAaHHBIMHM Ha JIOCTHIKCHUSIX
(bu3MYeCcKO HAYKH.

Ha wu3ydenne ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi oTBoauTCsA 238 "acoB: B 7 kiacce — 68 yacoB (2 4aca B HENENI0), B 8
KJ1acce — 68 yacoB (2 yaca B Hepento), B 9 kiacce — 102 gaca (3 yaca B Hefenio).

[Ipennaraemseiii B mporpamMme 1o (Qu3uke nepedeHb Ja0OpaTOPHBIX PabOT W OMBITOB
HOCUT PEKOMEHJATENbHBI XapaKTep, YYUTENb JejacT BBIOOP MPOBEICHUS
7a00paToOpHBIX pPabOT W OMBITOB C YYE€TOM WHAMBUAYAIBHBIX OCOOEHHOCTEH
oOyJarommxcs, CHUCKa JKCIEPUMEHTANBHBIX 3a/laHui, MpeaiaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOT0 dK3aMeHa 1o (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KaI0IIEero Mupa.

®uszuka — Hayka O npupoxae. SsneHus npupoabl. DPUBUYECKHE SABICHUSA:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznueckre BeauuHuHbL. M3MepeHue (usmyeckux BenuyuH. PuU3nyuecKue MPUOOPHI.
[TorpemHocTh H3MepeHnil. MexxayHapoaHasl CucTeMa €ANHULL.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKH U3y4aroT Mpupoay. EcrecTBeHHOHayYHBIN
METOJI TO3HaHUS: HAOJIOJCHHE, TOCTAHOBKA HAyYHOTO BOMIPOCA, BBIIBIKEHUE
TUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHHE HAOIIOAAEMOTO SBIICHHUS.
Onucanue GpU3NUECKUX SBICHUN C TOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. @usnueckue MNpubOpbl M TMpoleaypa MpPSIMbIX H3MEPEHUH AaHAJIOTOBBIM U
UM (POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmpeneneHue LEHbI IEJICHUS Kbl U3MEPUTEIBHOTO NpUudopa.

2. H3mepeHue paccTOSHUM.

3. HM3Mmepenne o0bEMa KUIKOCTU U TBEPIOTO TEa.

4. OrmpeneneHye pa3MepoB MaJIbIX TEl.

5. M3mepeHue Temmeparypbl MPU MOMOIIM UIAKOCTHOTO TEPMOMETpa M JaT4HKa
TEMIIEpaTyphl.

6. IlpoBeneHue ucciaegoBaHUs MO MPOBEPKE TMIOTE3bL: AAIBHOCTh MOJIETA IIAPUKA,
MYIIEHHOI'O0 TOPU30HTAJIBHO, TEM 00JIbllIe, YeM OO0JIbIIIE BHICOTA ITYCKA.

Pasznen 2. IlepBoHayajibHbIe CBEeCHUS 0 CTPOEHNH BellleCTBA.

CrpoeHue BeLIECTBA: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. OIBITH, JT0Ka3bIBAIOLINE
JMCKPETHOE CTPOEHUE BEUIECTRA.

JIBr>xkeHue yactul BemiecTBa. CBSI3b CKOPOCTU JBMYKEHHUS YACTHUI C TEMIIEpaTypoil.
bpoyHoBckoe  nBwxkenue, auddysua. BzaumoneicTBue  yacTUIl  BEUIECTBA!
IPUTSHKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEHM W TBEPIBIX
(KpUCTaIMYecKux) Ted. B3auMoCBA3b MEXIy CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M HUX aTOMHOMOJIEKYJSIpPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpayuu.

1. HaOnrogenne 6poyHOBCKOTO ABMXKEHUS.

2. Hab6monenue quddysumn.

3. HaOmiogenue sBieHHM, OOBSCHSAIOMIMXCA MNPUTHKEHUEM WIH OTTAJIKUBAaHUEM
YacTHUL| BELIECTBA.



Jlabopamopuvie pabomul u onvimaol.

1. Ormenka quaMeTpa aToMa METOJOM PSIOB (C UCIIOIb30BaHueM (poTorpadmii).

2. OnbITHI 10 HAOIIOJIEHUIO TEMJIOBOTO PACIIMPEHUS Fa30B.

3. OnbITHI 10 OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJIIPHOTO PUTSHKCHHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe JBHKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKEHHE. CKOPOCTb.
Cpennsisi CKOpOCTh MpPU HEPABHOMEPHOM JABMKEHUU. Pacu€r myTtu U BpemeHU
JBH>KCHUSL.

SIBnenne nHEpUMM. 3aKOH MHEpLUMH. B3anmoneicTBUE TeN KaK MPUYMHA W3MEHEHUS
CKOpPOCTH JIBM>KEHUS Tesl. Macca kak Mepa MHEpPTHOCTH Tena. [IOTHOCTh BellecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMA BEILIECTBA.

Cuita Kak XapakTepHCTHKAa B3auMonaeucTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHne cuipl ¢ IOMOILIBIO JUHAMOMETPA. SIBJICHHE TATOTEHMS M CUJa TSHKECTH.
Cuna TtsoxkecTM Ha Jpyrux 1uiaHetax. Bec Ttema. HeBecomocTbh. CliokeHue cui,
HaIlpaBJICHHBIX 10 OXHOW mnpsMou. PaBHopencTByromas cwi. Cuna tpeHus. TpeHwue
CKOJIBKEHUS M TpeHUe NoKos. TpeHue B Mpupojie U TEXHUKE.

Hemoncmpauuu.

1. HaOmronenune MexaHMYECKOTO ABMXKEHUS Tea.

2. M3mepeHne CKOPOCTH NPSIMOJIUHENHOTO ABUKCHUS.

3. HaOGnrogenue siBJI€HUS UHEPLIMH.

4. HaOmtoneHue n3MeHeHHs! CKOPOCTH MPU B3aUMOJIEHCTBUU TeEl.

5. CpaBHeHME MacC M0 B3aUMOJICUCTBUIO TE.

6. CioxeHue CUJI, HalPABJICHHBIX 10 OJHON MIPSIMOIA.

Jlabopamopuwie pabomul u onvimol.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBMKEHUS (IIapyKa B KUJIKOCTH, MOJIETU
AIIEKTPUYECKOTO aBTOMOOWIIS U TakK Jlajee).

2. Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUSI OpyCKa WU IIapuKa 10 HAKJIOHHOM
IJIOCKOCTH.

3. Omnpexenenue MIOTHOCTU TBEPAOIO TENA.

4.  OnbIThl, IEMOHCTPUPYIOILIKME 3aBUCUMOCTb PACTSDKEHUsS (AegopMalivii) Mpy>KUHbBI
OT IPUJI0KEHHON CUJIBL.

5.  OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHUS OT BEca Tella
Y XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CnocoObl yMEHBIIEHUS M yBeJIMYEHUs JAaBieHus. J[laBneHue rasa.
3aBUCHUMOCTh JIaBJEHHs ra3a oOT o0béma, TtemmepaTypsl. llepegaua naBieHUsS
TBEPABIMH TEJIaMH, JXKUIAKOCTAMH M Tra3amu. 3akoH Ilackamsa. ITHeBmarnueckue
MalluHbl. 3aBUCUMOCTh JABJICHUS JKUIAKOCTH OT INIyOMHBL ['mapocraTuyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['mapaBnuyeckue MeXaHUu3Mbl.



ATtmocdepa 3emnn u atMmocdepHoe naBieHue. [[pudnHbl cyliecTBOBaHUS BO3AYIIHON
obomoukn 3emau. OmnbiT Toppuuemmu. H3mepenue atmocdepHOro maBiieHUS.
3aBUCHUMOCTH aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsr mms
U3MEpEHUs aTMOC(HEPHOTO JTABJICHHUS.

JelictBue >KUAKOCTM M ra3a Ha IMOrPYKEHHOE B HHUX TeJO. BbITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.
Hemoncmpauuu.

1. 3aBHCUMOCTH JABJICHUS ra3a OT TEMIIEPATYyPBI.

2. Ilepenaua naBiieHHS )KUAKOCTHIO U Ta30M.

3. Coo0mmaromumecs cocy/ibl.

4. I'mopaBmuyeckuyl mpecc.

5. IlposiBneHue nelcTBUs aTMOC(PEPHOTO JABICHUS.

6. 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CHUJIBI OT 00BbEMa MOTrpyKEHHOM 4YacTU Tena U
IJIOTHOCTH 5KHJIKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOIICH CUJIbI BECY BHITECHEHHOM KUJIKOCTH.

8. YcCIOBHE IUIaBaHWs TEN: IUIABAHME WM TOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEN TEJIA U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaul.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT OObEMa NOTpyX EHHOU B
KUAJKOCTb YaCTH TeJA.

2. OmnpenesieHHE BBITAIKUBAKOLIEH CHUJIBI, ACHUCTBYIOIIEH HAa TEJO, MOTPYKEHHOE B
XKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMABAIOIIEH CHUJIbI, JCHUCTBYIOIIEH HA TEJIO B
XKUIKOCTH, OT Macchl TeJa.

4.  OnbIThl, JEMOHCTPUPYIOLINAE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHUJIbI, I€MCTBYIOLIEH
Ha TEJIO B JKUIKOCTH, OT 00bEMa MOrpyXKEHHOM B >KUAKOCTh YaCTU Teda M OT
IUIOTHOCTH 5KHJIKOCTH.

5. KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYMPOBAHHUE JIOJKH M ONpEIEICHUE €€
IPY30II0ABEMHOCTH.

Paszgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTeie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHas MIOCKOCTh. IIpaBuiio paBHOBECHs
poiyara. IlpuMeHenue npaBuia paBHOBeCHsI pblyara K OJIOKYy. «30JI0TO€ IPaBHUIIO»
mexanuku. KITJ[ npoctbix mexanu3moB. [IpocTeie MeXaHN3MbI B ObITY U TEXHUKE.
Mexanuueckasi sHeprusa. Kunernueckas v noTeHuuaidbHas 3Heprus. lIpespaiienue
OJTHOTO BHJIa MEXAHMYECKOW BSHEPrMM B JPYroil. 3aKOH COXpPAaHEHUS SHEPIHMH B
MEXaHUKE.

Hemoncmpauyuu.

1. IIpumepbl IPOCTBHIX MEXAHU3MOB.



Jlabopamopuvie pabomul u onvimaol.

1. Ompenenenue paOOTHl CHUIIBI TPEHUS TMPU PABHOMEPHOM JBIDKEHHUH Tela IO
TOPU30HTAIBbHON NOBEPXHOCTH.

2. HccnenoBanue ycioBUil paBHOBECHS pblyara.

3. H3mepenue KII/] HaKJIOHHOM IJIOCKOCTH.

4. H3ydyeHune 3aKkOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.

8 KUIACC

Pa3nea 6. TenjioBbIe AIBJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIPHO-KUHETUYECKON TEOpUU CTPOEHHS BEILECTBA.
Macca m pasmeppl aTroMOB M MOJIEKYJ. OTBITBL, NOATBEPKIAIOIINE OCHOBHBIE
IIOJIO’KEHMS MOJIEKYJIIPHOKMHETUUECKON TEOPHH.

Mogenn  TBEpAOro, JKMAKOIO W ra3o00pa3sHOrO0  COCTOSIHMM — BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObSICHEHHME CBOWCTB Ta30B, XKUAKOCTEH W
TBEPABIX TEJI HA OCHOBE IIOJIOKEHHM MOJIEKYJSIPHO-KMHETUYECKOM  TEOPHHU.
CmauuBaHKE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.
Temneparypa. CBsA3p TeMIeEpaTrypsl CO CKOPOCTBIO TEIUIOBOIO JABMIKEHHUS YACTHIL.
Buytpennssa sneprus. CriocoObl M3MEHEHUs] BHYTPEHHEH 3HEpPruM: TeIionepeaaya u
coBepuieHue paboTel. Buabl Teruionepenadu: TEMIONPOBOJHOCTh, KOHBEKIIMS,
U3JIyYEHUE.

KonudectBo TemnoThl. Y aenpHasi TEMIOEMKOCTh BEIECTBA. TemiIooOMeH U TEIIOBOE
paBHOBecHe. YpaBHeHHE TemjaoBoro OanaHca. [lnaBneHue u  OTBepAeBaHME
KPUCTAJUTMYECKUX BEILIECTB. YAeNbHas TeruioTa IuiaBieHus. I[lapooOpazoBanue u
koHaeHcauus. Mcnapenne. Kunenwe. VYaenbHas Temiora napooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO J1aBJICHHUS.

BnaxnocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner padotel TemnoBeix aurarened KIIJ[ teroBoro asuratens. TersoBbie
JIBUTATENIN U 3aIUTa OKPYKAIOUIEU CPEIBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS SDHEPTUH B TETUIOBBIX MTPOLIECCAX.
Jemoncmpayuu.

1. HaOmrogenne 6poyHOBCKOTO ABUKECHHUS.

2. Habmonenue quddysumn.

3. HabGmroneHue siBJIeHUI CMauyuBaHUS U KaWUISPHBIX SIBICHUM.

4. HaOmroneHue TernaoBoro paciiupeHus Ted.

5. lV3MeHenue [naBieHHs ra3a NOpU U3MEHEHUHM O0bEMAa U HArpeBaHUM WIH
OXJIAXKCHUU.

6. IIpaBuna uamMepeHus: TEMIEPATYPHI.

7. Bunael Temnonepenayu.

8. OxJaxkIeHue Ipy COBEPUICHUH PabOTHI.



9. HarpeBanue npu coBepIiiieHIN paOOTHl BHEITHUMHU CHUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEMN pa3IMYHBIX BEIIECTB.

11. HaGmronenue KumneHusl.

12. HaGmroeHue mocTosHCTBA TEMIIEpaTyphl MPU TUIaBICHHUH.

13. Mojenu TeIuIoBEIX JIBUTaTEICH.

Jlabopamopuvie pabomul u onvimeul.

1.  OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

2. OnsITHI IO BBIPAIIMBAHUIO KPUCTAILIOB IOBAPEHHOW COJIM MJIM caxapa.

3. OnbIThl IO HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U TBEPABIX
TeJ.

4. OrmpezeneHue JaBJIeHUA BO3ayXa B OaJJIOHE WIIPUIIA.

5. OmnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh JABJICHUSI BO3JyXa OT €ro o0bEMa u
HarpeBaHus WIN OXJIaXKICHUSL.

6. I[lpoBepka rumoTe3bl JTUHEWHON 3aBUCUMOCTH JUIMHBI CTOJOMKA >KUIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HaOnroneHue u3MeHEHUs BHYTPEHHEN SHEPrUu Tella B pe3yJibTaTe Terionepeaadn
Y paOOThI BHEIIHUX CHII.

8. HccnenoBanue siBIeHUs TEIJIOOOMEHA MPHU CMEIIMBAHUM XOJIOJHOM M Tropsiuei
BOJIbI.

9. OmpeneneHue KOJWYECTBA TEIIOTHI, MOJYYEHHOTO BOJIOM MPU TEIJIOOOMEHE C
HarpeThiM METAJUTMYECKUM LIHJIUHIPOM.

10. OmpeneneHue yaeabHON TEMI0EMKOCTH BEIIECTBA.

11. HUccnenosanue npoliiecca UCIIApEHUs.

12. OmnpeneneHne OTHOCUTENbHON BIIa)KHOCTU BO3yXa.

13. OnpeneneHue yaenabHON TeIIOTHI IUIABJIEHUS JIbJA.

Pazngen 7. JiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpu3zanus Ted. J[Ba poaa 3JIeKTpUUECKUX 3apsiaoB. BzanuMoericTBue 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCHUMOCTH CHUJIbI B3aUMOJACHCTBHS 3apsSKEHHBIX TET OT
BEJIMYMHBI 3aPsIIOB U PACCTOSIHUS MEXKY TEJIaMH ).

OnekTpudeckoe  mone.  Hanpspk€HHOCTh  anekTpuyeckoro  moiid.  [IpuHmmn
CYNEPHO3UIIUN IEKTPUUECKUX TI0JIEH (Ha KAaYeCTBEHHOM YPOBHE).

Hocurenu 35eKTpudecKux 3aps/ioB. DJIEMEHTApHbINA dJeKTpudeckuil 3apsia. CTpoeHue
atoma. [IpoBOAHUKH U TUATEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiia.
DJIEKTPUYECKUM TOK. YCIIOBHSI CYIIECTBOBAHMS DJIEKTPUUECKOTO TOKa. MCTOYHUKH
MOCTOSTHHOTO TOoKa. JIeHCTBHUS AJIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XHUMHYECKOE,
MAarHUTHOE). DJIEKTPUYECKUM TOK B )KUAKOCTAX U razax.

Onektpuueckas 1enb. Cuna Toka. DJeKTpuueckoe HampsbkeHne. COonpoTHBIEHUE
MPOBOJHUKA. Y AEIbHOE CONPOTHUBJIEHUE BemlecTBa. 3akoH Oma sl y4acTKa LETH.
[TocnenoBaTenpHOE M NApaAJUIEIIBHOE COEINHEHUE TPOBOJHUKOB.



PabGota 1 MOIIHOCTH 3MEKTpUYeCKOro Toka. 3akoH [[xoyns—Jlenma. DnaexTpuyeckue
IIEMH U TOTPEOUTENH ICKTPUIECKON 3HEeprun B ObITYy. KopoTKoe 3aMbIkaHue.
[TocTosiHHBIE MarHuThl. B3anMoeMCTBHE MOCTOSHHBIX MAarHUTOB. MarHWTHOE MOJE.
MarauTtHoe moJjie 3eMJM M €ro 3HadyeHWe IJid ku3Hu Ha 3emsie. OmnbIT Ipcrena.
MarauTHoe 1oJjie JIEKTPUUECKOro TOKa. IIpuMeHeHHne 3JIeKTPOMAarHUTOB B TEXHUKE.
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM. DJIEKTPOJBUTATEIb MOCTOSHHOTO
ToKa. lMcronp30BaHue JIIEKTPOJABUTATENIEM B TEXHUYECKMX YCTPOMCTBAX M Ha
TPaHCTIOPTE.

OnbiTel  ®@apaness. SBiaeHHE HJIEKTPOMArHUTHOM HWHAYKUuMM. IIpaBuno JleHna.
OnekTtporeneparop. CrocoObl MOTYUYSHHUS AICKTPUUSCKON YHEPTUU. DIEKTPOCTAHIIUM
Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DJieKTpur3anus Ted.

JIBa po/ia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3apSHKEHHBIX TEJl.

Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATHYECKAST MHIYKIHUSI.

3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJIOB.

ITpOBOTHUKH U JUAJECKTPUKH.

MoaenupoBaHU€e CHIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHHUKHM TTOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

. I'a30BBbIi1 pa3ps.

. I3mepenue cuipl Toka aMIepMETPOM.

. I3MepeHune 3MeKTPUYECKOTO HAPSKEHUST BOJIbTMETPOM.

. Peocrar n MarasuH conpoTHBIEHUN.

. BzanmopencTBue MOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHHe€ HEBO3MOKHOCTH PA3/ICJIICHUS TTOJFOCOB MArHUTA.

. MoaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnbIT Ipcrena.

. MarnuTtHOe 1osie Toka. DJEeKTPOMArHHuT.

. JlericTBME€ MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DJIEeKTPOABUTATED TTIOCTOSHHOTO TOKA.

. UccnenoBanue siBIEHUA 3JICKTPOMArHUTHOW UHAYKIIHH.

OmneiTel Qapanes.

24. 3aBUCUMOCTb  HANpaBJICHUSI  HUHIYKIIMOHHOTO TOKa OT  YCJOBUM  €ro
BO3HUKHOBEHHS.

25. DJEKTPOTeHEPATOP MOCTOSTHHOIO TOKA.

Jlabopamopnsie padomul u onsimel.
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1. OmnbITHI IO HAOMIOACHUIO IEKTPU3ALMH TEJT MHAYKIIMEH U IPU COMPUKOCHOBEHHH.
2. MHccnepoBaHue IEWCTBHS 3JIEKTPUYECKOIO MOJISI HA POBOJHUKYU U TUAJIEKTPUKH.

3. COopka u mpoBepKa padOTHI IEKTPUUECKOMN TN MTOCTOSTHHOTO TOKA.

4. HM3mepeHue U peryaupoBaHUe CUIIbI TOKA.

5. M3mepeHue U peryjaupOoBaHHUE HAIIPSIKEHUS.

6. MccnenoBaHwe 3aBHCUMOCTH CHJIBI TOKa, MAYLIETO 4Yepe3 pe3ucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

7. ONBITBI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTb JJIEKTPUYECKOTO CONPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

8. IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUM IIPU MOCIEIOBATEIIbHOM COECINHEHUN
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia JiIsl CUIIBI TOKA IPH MMAPAUIETbHOM COEIMHEHUH PE3UCTOPOB.
10. OmnpezeneHue padOThI JIEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. OnpeneneHne MOIIHOCTH JIEKTPUYECKOTO TOKA, BBIIEISIEMON HAa PE3UCTOPE.

12. WccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETr0 4Yepe3 JIaMIIOYKy, OT
HaIpsDKEHMS HA HEW.

13. Omnpenenenne KII/] narpeBarens.

14. HMccnenoBaHre MarHUTHOTO B3aUMOJICHCTBHS TIOCTOSIHHBIX MarHUTOB.

15. V3yyeHue MarHUTHOTO IMOJISI MOCTOSIHHBIX MAarHUTOB INPU UX OOBEAMHEHUU HU
pas3aesieHun.

16. HMccrnenoBanue AeMCTBUS DJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OneITBl, JEMOHCTPUPYIOIIHME 3aBHCHUMOCTH CHJIBI B3aMMOJCHCTBHS KaTYIIKH C
TOKOM M MarHMTa OT CHJIbI TOKA M HAIPaBJICHUs TOKA B KaTYIIKE.

18. M3ydyeHue necTBUS MarHUTHOTO IOJISl HA IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue U U3yd4eHHE padOThI JIEKTPOABUTATEIS.

20. Uzmepenue KIIJ[ anekTpoaBUrarebHONM yCTaHOBKHU.

21. OnBITHI 0 UCCIENOBAHUIO SIBJICHUS 3JE€KTPOMATHUTHON MHIYKIWU: UCCIIEJOBAHUE
VU3MEHEHUH 3HAaYEHUS U HalPABJICHHUS] HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannyeckue siBJIeHMUSI.

MexaHn4eckoe JIBUOKCHHE. MarepuanbHast TOYKaA. Cucrema OTCUY€Ta.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBWKCHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBUxkeHne. HepaBHOMepHOE NpsAMOJIMHENHHOE ABWKEeHUE. CpeaHsisi U MTHOBEHHas
CKOPOCTb T€J1a MPU HEPABHOMEPHOM JBHKECHUMU.

VYckopenue. PaBHOyckopeHHOE mpsiMOHHEHOe aBmwxkeHue. CB0oOOgHOE TaacHHE.
Ombrtel 'anuines.

PaBHOMepHOE ABMXKEHUE MO OKPYKHOCTH. [lepnoa u dyacrora obparmieHus. JlnneHas
1 yIJIOBas CKOPOCTHU. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.



IlepBbii 3axkoH Herotona. Bropon 3axkon Heroortona. Tperuin 3axkoH HeroToHa.
[IpyHIMT CynepIO3UIUU CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHusl: Chiia TPEHUSI CKOJIbKEHUSI, CHJIa TPEHUS
MOKOS1, IPYTHUE BUABI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHHE CBOOOIHOTO MaieHUS.
JIBrxenue minaneT Bokpyr CousHia. IlepBas kocMuueckas ckopoctb. HeBecomocTh u
IIEPErpy3KH.

PaBHoBecue maTepuanbHON TOYKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO BpalleHuss. MOMeHT cuiibl. LleHTp TsxecTu.

Nmnynec tena. M3menenne ummynbca. UMOynbe cuiibl. 3aKOH COXPaHEHUS! UMITYJIbCA.
PeaktuBHOEC IBHKEHUE.

Mexanuueckasi pabota 1 MOIIHOCTh. PaboTa cun TskecTu, ynpyroctu, Tpenus. CBs3b
sHeprud M padoTel. [loTeHnManbHass SHEPrUs Tena, MOJHSATOTO HaJl MOBEPXHOCTHIO
3emud. [loTeHunanbHas sHeprus cxkarou npyxunsl. Kunernueckas sneprus. Teopema
0 KMHETHYECKON DHEPTUH. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTUU.
Hemoncmpauuu.

1. HaOmoneHne MEXaHUYECKOro JBHKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
2. CpaBHEHHE NIyTEN U TPACKTOPHUI ABUKEHHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTEIIBHO
pPAa3HBIX TEJ OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS MPSMOJIMHEUHOTO IBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JBHUKEHHS.

5. HalGnrogenue nBM>XEeHHS Tela MO OKPYKHOCTH.

6. HaOmromeHme MexXaHWYECKUX SBJIICHUN, TPOUCXOISANIMX B CHCTEME OTCUYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBIDKCHHH OTHOCHTEIIbHO KaOWHeTa
(bu3HKH.

7. 3aBUCUMOCTbH YCKOPEHHS TeJIa OT MACCHI T€Ja U JEUCTBYIOIIEH HA HETO CHUJIBI.

8. HaOmtonenue paBeHCTBaA CUJI PU B3aUMOJICUCTBUU TElL.

9. H3MeHeHue Beca Tesa Ipu yCKOPEHHOM JBUXKEHUH.

10. Ilepenaya uMmymnbca npy B3aUMOJICUCTBUU TEI.

11. IIpeoOpa3zoBanus SHEPTUH NPU B3aUMOJICUCTBUU TEll.

12. CoxpaHEHHE UMITYJIbCA IPU HEYNPYTOM B3aUMOJECHCTBUHU.

13. CoxpaHeHHE UMITYJIbCa TIPU a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.

14. HaGmroenre peakTUBHOTO JIBYKCHHUSI.

15. CoxpaHeHHe MEXaHUYECKON IHEPTrUuu NpHU CBOOOTHOM MaJICHUU.

16. CoxpaHEeHHE MEXAHWUYECKOM DJHEPrHUM IMpU ABWKECHHM Tella NOJA JEHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncTpynpoBanue Tpakra s pa3roHa U JaJIbHEUIIEr0 PAaBHOMEPHOTO JIBHKEHUS
IapUKA WIIN TEIEHKKH.



2. Ompenenenne cpeaHeil CKOPOCTH CKOJIBXEHHS OpyCKa WM JBUKEHHS LIapHKa 110
HAKJIOHHOU ITOCKOCTH.

3. OmpeneneHne yCKOpPEHUs Tela NMPU PAaBHOYCKOPEHHOM JIBUYKEHHUU MO HAKIOHHOMN
IJIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH IIYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBUKECHUN
0e3 HaYaJIbHOM CKOPOCTH.

5. IIpoBepka rumoTe3bl: €Clii NPH PaBHOYCKOPEHHOM JIBIDKEHHHM 0€3 HadalbHOU
CKOPOCTH IIyTH OTHOCATCA KakK psAJ HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
IIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOIO
JABJICHUS.

7. Omnpexaenenne Ko3(pPueHTa TpeHUs CKOJIbKEHUS.

8. Ormnpenenenue )KECTKOCTH MPYKUHBI.

9. Omnpenenenue pabOThl CWIbI TPEHHUS NPU PABHOMEPHOM JBM)KCHHU TeJa IO
TOPU30HTAJIBLHON MOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YIPYTOCTH MPU MOABEME Ipy3a C MCIHOJIb30BAaHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

11. M3y4yeHue 3aKOHa COXpAHEHUS SHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebarenbHoe aBmxenue. OCHOBHbIE XapaKTEPUCTUKH KOJIEOAHUI: MTEPUOI, YACTOTA,
aMIIMTyaa. MaTteMaTndecKui U NpYKUHHBIA MassTHUKU. [IpeBpamienue sHeprun npu
K0JIe0aTeTbHOM JBUKCHUU.

3aryxatomue kosieOaHus. BeiHyKneHHble KkoneOanusi. Pe3zonanc. Mexanudeckue
BOJIHBI. CBOMCTBAa MEXaHUYECKUX BOJH. IIpojosibHBIE M mOnepeyHble BOJHBL. J[mHa
BOJIHBI U CKOPOCThb €€ pacmpocTpaHeHUsl. MeXaHM4YecKHe BOJHBI B TBEPAOM Tele,
CEHCMHMYECKNE BOJIHBI.

3Byk. [’ poMKOCTh 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHppa3Byk U ylIbTpa3ByK.
Jemoncmpayuu.

1. HaGmonenue kojie0aHUM TEN MO IEUCTBUEM CHIIBI TSHKECTH U CUJTbI YIPYTOCTH.

2. HabGmogenue xonebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

3. HalGnrogenue BIHYX IEHHBIX KOJIEOaHUI U PE30HAHCA.

4. PacnpocTtpaHeHue Mpoa0IbHBIX U ONEPEYHBIX BOJH (HA MOJIEIIN).

5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI PE30HAHC.

Jlabopamopuvie pabomel u onvimel.

1. OmpezeneHue 4acTOThI U NEPHOJA KOJICOAHUH MaTEMaTHUECKOr0 MasiTHUKA.

2. Omnpenenenre 4acTOTHI U MEPUOJa KOJIeOaHHUH MPYKUHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEepHOJa KOIeOaHUI MOJBEIICHHOTO K HUTH IPy3a OT
JUIMHBI HUTH.



4. HWccnepoBaHue 3aBUCMMOCTH TEepuoAa KoOJICOAHM MPYKUHHOIO MAasTHUKA OT
Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH MEPUOJa KOJECOAHUN Ipy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpy3a.

6. ONbITBl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh NEPHOJA KOJeOaHUN MPYKUHHOTO
MasiTHUKA OT MaCChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOAHOTO MaICHUS.

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DIEKTPOMArHUTHOE MOJIE. DJIEKTPOMATHUTHBIE BOJHBI. CBOMCTBA AIEKTPOMArHUTHBIX
BOJH. [IIkana 3JIEKTPOMarHUTHBIX BOJH. MCHOJB30BaHME 3IEKTPOMArHUTHBIX BOJIH
JJIE COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoaa cseta. CKopocTh cBeTa. BOTHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. H3ydeHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOILBIO MOOMIIBHOTO Telle(oHa.
Paszgea 11. CBeToBbIe sIBJICHHS.

JlyueBast Mmozgensb cBeta. Mictounnku cBerta. [IpsMoanHelHOE pacipOCTpaHEHHUE CBETA.
3atmenusa Comuiua u Jlynel. Otpaxenue cBeta. [Lnockoe 3epkano. 3aKOH OTpaKeHU
CBETA.

[Ipenomnenue cBetra. 3aKOH MpesoMieHUsa cBeTa. [lonHOe BHYTpEHHEE OTpaKeHHE
cBera. Mcnosib30BaHKE NOJHOIO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xox nyuedr B nuH3e. Onruueckas cuctema QoToarmapara, MUKPOCKONa U
Teneckona. ['ma3 kak ontuyeckas cuctema. bin3opykocTs U JalIbHO30PKOCTb.
Paznoxenue Oenoro ceera B crnekTp. OnbiTel HptoToHa. CrioskeHHE CHEKTpPaIbHBIX
uBETOB. /lucnepcus cera.

Jemoncmpayuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpaxeHune cBeTa.

[TonyueHnne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIIEH JINH3E.

[Tosryuenue n300pakxeHui ¢ TOMOIIBIO JIMH3.

[Tpuntun gevicTBus doToanmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CHEKTP.
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12. Tlomydyenue Genoro cBeTa Mpu CI0KEHUU CBETA Pa3HbBIX LIBETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHre 3aBUCUMOCTH YIJIa OTPAKEHHsI CBETOBOTO JTyda OT YIJIA MaJICHHUS.

2. M3yuyeHue xapakTepuCTUK U300paKeHUs IPEeIMETA B MIIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCUMOCTH yTJIa MPEJIOMIIEHHS] CBETOBOTO JIy4a OT YIJIa NaJACHUs
Ha TPaHULIE «BO3TyX—CTEKIIOM.

4. Tlomyuenue n300pakeHUH C MOMOIIBIO COOUPAIOIICH JTUH3BI.

5. Omnpexenenue GOKYCHOTO PACCTOSIHHSI M ONTUYECKON CHIIbI COOMPAIOIEH JTMH3BI.

6. OIBITHI IO PA3IOKEHUIO OEIOr0 CBETa B CHEKTP.

7. ONBITH 0 BOCHPUATHIO LIBETA MPEIMETOB MPU UX HAOIIOJIEHUU Yepe3 1BETOBHIC
(UIBTPBHIL.

Paznen 12. KBanTOBbBIE SIBJICHUS.

OmnsiTel Pe3epdopna u miianerapHas Mozensb aromMa. Mogens atoma bopa. Ucnyckanue
¥ norjoueHue ceera aromoM. KBaHThl. JInHeHyaThIie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(da, Oeta- u ramma-uznydeHus. CTpOeHHE aTOMHOIO sjpa.
Hyxnonnass monens aroMHoro sapa. M3oronsl. PagmoakTUBHBIE MpEeBpAILICHUS.
[lepnon nmosrypacnaa aTOMHBIX SIAED.

SAnepHble peakuny. 3aKOHBI COXPAHEHMS 3apsSJ0BOTO M MacCOBOIO YHUCEN. DHEPIHUs
CBS3M aTOMHBIX szep. CBsA3b MacChl M 3HEpruu. Peakunu cuHTE3a U JEJEHHS sep.
Ncrounuku sneprun ConHIa U 3BE3.

Snepnas sHepreTuka. /[elcTBus paguoOakTUBHBIX U3yYECHUHN Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

1. CrnexTpsl U3ITy4EHHUs U MTOTJIOLICHUS.

2. CnexTpsl pa3au4HbIX ra30B.

3. ConekTtp BoAopoa.

4. HaOmtonenue TpekoB B kamepe Buiibcona.

5. PaboTta cuérumka HOHU3UPYIONINX U3ITYUCHUH.

6. Perucrtpauus uznydeHus NPpUPOIHBIX MUHEPAJIOB U MIPOILYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGmioneHue CIUIOMIHBIX U TMHEHYAThIX CIIEKTPOB U3TYyUEHUS.

2. MHccnepoBaHue TPEKOB: MU3MEPEHHE SHEPIHMHU YACTULBI 110 TOPMO3HOMY MyTH (I10
dboTorpadusm).

3. 3mepeHue paanoakTUBHOTO (OHA.

I[HoBTOpHUTEIBLHO-00001AKOIMH MOAYIb.

[ToBTOpUTENHEHO-0000IIAIOMIMKA  MOJYJIb TpPEIHAa3HAYeH HJisi CHUCTeMaTH3aluu U
0000IIeHHS TPEIMETHOTO COJIEPKAaHUS U OIbITa ACSITEILHOCTH, MPUOOPETEHHOTO MPU
U3y4eHHH BCero Kypca Gu3MKM, a Takke JUig TOATOTOBKM K OCHOBHOMY
TOCYJapCTBEHHOMY OJK3aMeHy mo (u3uke s OOydJaromuxcs, BBIOPABIIMX ATOT
y4eOHBIN MpeIMET.



[Ipy wW3ydeHUMM [JAHHOTO MOIYJS PEANU3YITCS W CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTHXKEHHE MPEAMETHBIX H
METAlpPEeIMETHBIX ~ IUIAHUPYEMBIX  PE3yJIbTaTOB  0Oy4YeHwus, (bopmupyeTcs
€CTECTBEHHOHAy4YHasls TI'PAMOTHOCTh: OCBOCHME HAyYHBIX METOJOB HCCIEIOBaHUS
SBJICHUN TPUPOABl U TEXHUKU, OBJAJCHUE YMEHUSAMHU OOBACHATH (U3NUYECKUE
ABJICHUS, IPUMEHSS MTOJyYCHHbIE 3HAHUSA, PEIIATh 3a1a41, B TOM YUCJIE KAY€CTBEHHBIE
Y DKCIIEPUMEHTAIIbHBIC.

[IpyHIMIIMAIBHO NEATEIbHOCTHBIA XapaKTep JAHHOTO pasjiella Peain3yercs 3a CUET
TOTr0, YTO 0OYYarOIIMECs BBIMOIHSIOT 331aHUs, B KOTOPBIX UM IIPEAJIaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHMH paclo3HaBaThb M HAYYHO OOBICHATH (U3NUYECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJE U TOBCETHEBHOM KU3HH;

UCITI0JIb30BaTh HAy4YHbIE METOJbI MCCIEAOBaHUS (PU3UYECKUX SBICHHUI, B TOM YHCIIE
JUISL IIPOBEPKHU TMIIOTE3 U MOJIyYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAay4YHbIE OCHOBBI HaubOojee BaXXHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTUH, HAlpUMEp, NPAKTHYECKOTO HCIIONB30BAHUSA PA3JUYHBIX HCTOYHUKOB
DHEPIMM HA OCHOBE 3aKOHA IIPEBPAILICHHS W COXPAHCHHSI BCEX HM3BECTHBIX BHJIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (uU3MKH HAa YpOBHE OCHOBHOTO o0OIIero oOpa3oBaHWsS HaIpaBJICHO Ha
JOCTHIKEHHE JIMYHOCTHBIX, METANpeIMETHBIX W TPEIMETHBIX 00pa30BaTeNbHbIX
pE3yJbTATOB.

B pesynbrare usydeHus (QuU3MKA Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS Yy
oOyuaroierocs 0yayT cpopMUpOBaHbI CJICTYIONINE JIUYHOCTHBIE PE3YJIbTaThl B YaCTH:
e 1) mATPHOTHYECKOr0 BOCIIMTAHUS:

e - TPOSIBIICHHE WHTEpPECa K HMCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHICKOM
(bu3nYecKoil HayKH;

e - IICHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUHCKUX YUEHBIX-(PU3HUKOB;

e 2) rpa’KAAHCKOIO U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e - F'OTOBHOCTHh K aKTHBHOMY yYaCTHIO B OOCYXKJIEHWU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TPOOJEM, CBA3AHHBIX C TPAKTUYECKUM TMPUMEHEHHEM JOCTIKEHUN
busuKy;

° - OCO3HAaHHMC BaAXHOCTH MOPAJIbHO-OTUYCCKUX IIPUHOUIIOB B ACATCIbHOCTH
Y4E€HOTO;

¢ 3)I3CTeTHYECKOr0 BOCIIUTAHMSI:

e - BOCIPHUATHE JCTETHUUYECKUX KauyecTB (U3MUECKOW HAyKW: €€ TapMOHHYHOTO

MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:



e - OCO3HAaHHE IIECHHOCTH (PU3UUYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAKHEUILIEW COCTABIAIOIEH KYJIbTYPHI;

e - pa3BUTHME HAYYHOM JHOOO3HATENBHOCTH, HWHTEpPEca K MCCIEI0BaTEIbCKON
NESTEIIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbl 310POBbS 1 IMOLUHMOHAJBHOIO 0JIATONOIYYHSI:

e - OCO3HaHHE IICHHOCTH Oe3omacHOro oOpa3a JKH3HHM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH MpaBUJI OE30MaCHOTO MOBEJCHUS HA TPAHCIIOPTE,
Ha JIOporax, ¢ 3JIEKTPUUYECKUM U TETUIOBBIM 000PYI0BAHUEM B JOMAIITHUX YCIIOBUSIX;

e - chopMUPOBAHHOCTh HaBbIKa pedIICKCHH, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TaKOTO e IIpaBa y APyroro 4ejIoBeKa;

e 6) TPYA0BOIO BOCIIMTAHUA:

e - AKTMBHOE Yy4YacTHE B pEHICHWU MPaKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3alii, ropojaa, Kpas) TEXHOJOTHYECKOWM U COIMaIbHON
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEC U PU3NUYECKUX 3HAHUIM;

e - MHTEpEC K NPAKTUYECKOMY U3YyUYCHUIO NMpodeccuit, CBSI3aHHBIX C (PU3UKOM;

e 7)I3KOJOrH4eCKOro0 BOCIIMTAHUSA:

e - OpUEHTAlLMs HA MPUMEHEHUE PUBNYECKUX 3HAHUU JIJIs pelIeHUs 3a/1ad B 00J1acTH
OKpY)Karolel cpeapl, IUJIAHUPOBAHMUS TIOCTYNIKOB W OLEHKHM MX BO3MOXHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOILIEH CPEeJIbl;

e - OCO3HaHHUE TIJIO0ATBLHOrO XapakKTepa SKOJOTMYECKUX NpoOjeM U TyTed ux
pelieHus;

e 8) amanTanuM K H3MEHAKIIMMCS YCJOBHSM COUUAJBLHOW M HNPHPOIHOM
cpeabl:

e - IOTPEOHOCTHh BO B3aMMOJCHCTBUU TP BBHIMIOJHEHUU UCCIICIOBAHUA U MPOEKTOB
(bu3nYeCcKol HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

e - TIOBBIINICHUE YPOBHA CBOEH KOMIIETCHTHOCTH 4epe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

e - MOTpeOHOCTh B ()OPMHUPOBAHWM HOBBIX 3HAHUM, B TOM 4HcIe (HOPMYyIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

e - OCO3HaHUE Ne(UIIMTOB COOCTBEHHBIX 3HAHWM W KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

e - IUIAHUPOBAHUE CBOETO PA3BUTHSI B MPUOOPETCHUH HOBBIX (PU3NYECKUX 3HAHU;

e - CTPEMJICHHE AHAJIM3UPOBATH M BBHISBISATH B3aWMOCBSI3U TMPUPOJIBI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIL30BAaHUEM (DU3NUECKUX 3HAHUIA;

e - OIEHKAa CBOMX JECHUCTBUM C Y4YETOM BIMUAHUS Ha OKPYXKAKOIIYI Cpenay,

BO3MOJKHBIX TJI00aIbHBIX HOCJ'ICI[CTBHﬁ.

METAINIPEJMETHBIE PE3YJIBTATBI



B pesynpTaTe OCBOEHMs MpOrpaMMmbl MO (U3MKE Ha YpPOBHE OCHOBHOIO OOIIETO
oOpazoBaHust 'y oOyuaromerocss OyayT chOpMUPOBAHBI  MeTanpeaMeTHbIe
pe3yJbTaThl, BKJIIOYAIOLIME I[O3HABATEIbHBIE YHHUBEPCAJBHBIE y4eOHbIE IEHCTBUA,
KOMMYHHMKAaTUBHbIE  YHUBEpPCAJIbHbIE  y4yeOHbIE  JIEHCTBUS,  pETYJIATHBHbBIC
YHHUBEpCaJIbHbIC yUEOHbIE IEUCTBHUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicTBUS

ba3oBble jornueckue gecTBUs:

e  BBIIBIIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC TPU3HAKN OOBEKTOB (SIBJICHUN);

e YCTAaHABJIMBATh CYIIECTBEHHBIM MpU3HAK KJIACCU(UKAIIMK, OCHOBAHUS ISt
000011IeHHs U CPAaBHEHUS,

e BBIIBISATH 3aKOHOMEPHOCTHM W TNPOTUBOPEUUS B paccMaTpuBaeMbiX (akTax,
JTAHHBIX ¥ HAOJIIOJICHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

e  BBISIBJISATh IPUUMHHO-CJICJCTBEHHbBIC CBSI3U MPU U3yYeHUU (U3UUYECKUX SBJICHUHN U
MPOLIECCOB, JelaTh BBIBOJBI C HCIIOJb30BAHUEM JIEYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOU€HHM, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS35X (PU3MUECKUX BEJIUYUH;

e CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO pemeHus ydeOHON (u3nyeckor 3anayuu
(cpaBHEHME HECKOJBKHX BApUAHTOB pEIIEHUs, BBIOOpP HamboJiee MOAXOISAIIEr0 C
y4€TOM CaMOCTOSITENIbHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

e HCHOJIB30BATh BOMPOCHI KaK UCCIEAOBATEILCKUI NHCTPYMEHT MTO3HAHUS;

e TPOBOJUTH MO CAMOCTOATEIBLHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOXHBIN
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SBICHUS;

e OIICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIUIO, MOITYYECHHYIO B
XO0/I1€ UCCIIEIOBAHUS WU IKCIIEPUMEHTA;

e  CaMOCTOSITENBHO (OPMYJIHUPOBATH OOOOIIEHUST U BBIBOABI IO pe3yjbTaTam
MPOBEIEHHOTO HAOMIOEHUS, OIbITA, UCCIIEIOBAHUS;

e MPOTHO3MPOBATH BO3MOXKHOE JajbHEHIIEe pa3BUTHE (PU3MUYECKHUX IPOIIECCOB, a
TaK)K€ BBIJIBUTATH TIPETNOIOKEHNSI 00 UX Pa3BUTHUU B HOBBIX YCIIOBHSIX U KOHTEKCTaX.
Pabora c nundopmanueii:

e TMPUMEHSTH PA3JIMYHBIC METOJ/bI, HHCTPYMEHTHI U 3aMpPOChl IIPU MOUCKE U O0TOOpE
MH(OpMAIUU WIH JAHHBIX ¢ YYETOM MPEIIOKEHHON yueOHOM Pu3nyeckom 3a1auu;

e AHAJIM3UPOBATh, CHUCTEMATHU3WPOBATH U  HHTEPIPETUPOBATH  HHGOPMAIIHIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e  CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJLHYIO (OpMY MpeACTaBICHUS HHPOPMAIIUUA U
WUTIOCTPUPOBATh PEIIAEMbI€ 3a/laud HECIOKHBIMM CXEMaMM, JHarpaMMmaMuy, WHOU
rpaduKoi U UX KOMOMHAITUSIMH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe el CTBUS:



e B XOJ¢ OOCYXJIeHHS y4eOHOTO MaTepualia, pe3yabTaTOB JIA0OPATOPHBIX PadOT U
MIPOCKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIa€MOM TEMbI U BBICKA3hIBATh UJICH,
HaIlleJICHHBIC Ha PEIICHHE 3a1a9d U TTOAIep KaHue OJ1aroXenaTeIbHOCTH OOIIEHNUS;

e CONOCTaBIIATh CBOM CYXKACHHS C CYXICHUSMH JPYTHX YYaCTHHUKOB JIHAJIOTA,
oOHapyKHUBaTh Pa3IMUMEe U CXOJCTBO MO3HUITUI;

e  BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMChMEHHBIX TEKCTaX;

e TyONWYHO TPEACTABIATH PE3YJIbTAThl BBIITOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIepUMEHTa, HCCIICOBAHUS, TIPOCKTA);

e TIOHMMATh M WCIOJL30BAaTh IPEUMYIINECTBA KOMAHAHOW W WHIAWUBUIYaJTbHOMN
paboOTHI IPH PEIICHUHM KOHKPETHOM (PH3NYCCKOM TIPOOIEMEIL;

e TIPUHUMAThH IIEJIM COBMECTHOM ACATEIHPHOCTH, OPTAaHW3OBBIBATH JIEHCTBUS 1O €€
JTOCTIDKCHHIO: PACTIPEICSATh POJIH, 00CYKIaTh MPOIECCHI M PE3yIbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

e  BBINOJHATH CBOIO YacTh PaOOTHI, TOCTUTass KAYECTBEHHOTO pe3yJibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPIUHUPYS CBOM JICHCTBUS C IPYTUMHU WICHAMHA KOMAaHIbI;

e OIICHMBATHh KadeCTBO CBOETO BKJIaga B OOMUNA MPOMYKT II0 KPUTEPHSM,
CaMOCTOSATEIFHO C(OPMYITHPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

e BBIIBJIIATH NPOOJIEMBbl B JKU3HEHHBIX M YUEOHBIX CUTYyalUAX, TPEOYIOIIUX IS
perieHus pU3NYECKUX 3HAHMM;

e OPHUEHTHUPOBATHCS B PA3IMUYHBIX MOAXOJAX MPUHATHS pelIeHUi (MHIUBUIYAIBHOE,
IPUHATHUE PELICHUS B IPYIIIE, IPUHATHE PEIIEHUIN TPYIIION);

e  CAMOCTOSITENILHO COCTaBJISITh aJIFOPUTM pElIeHUs] PU3NYECKON 3aJauu WM TUIaHa
UCCJIEIOBAHMUS C YYETOM HMEIOIIMXCA PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATH MpEJIaraéMble BapUaHThl PEIICHHUI;

e JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:

e J1aBaTh aJICKBATHYIO OLIEHKY CUTYyallMU U MPEJararh IjaH €€ U3MEHEHHUS,

e OOBACHATH NMPUUYUHBI JOCTUXKEHUS (HEIOCTHKEHHS) PE3yJbTaTOB AECSTEIbHOCTH,
JaBaTh OLEHKY NPHUOOPETEHHOMY OTIBITY;

e BHOCUTHb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJIHEHUS
($U3MYECKOTO HCCIEAOBAHUSA WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENHCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

e OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIHU U YCIOBUSIM;

e CTaBUTHh ce0s HAa MECTO JPYroro 4eJOBEKa B XOJ€ CIOpa WIM JUCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYroro;



e TIpU3HABATh CBOE MpaBO Ha OIMMOKY MpU pelieHuu (U3NYECKUX 3a7ad WIH B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIry o0yuenus B 7 Kjacce mpeMEeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTh CHOOPMHUPOBAHHOCTD Yy 00YUAIOIIUXCSl YMEHUH:

e HCIIOJIb30BaTh TMOHATHA: (PU3MYECKHE U XUMHUYECKUE SBJICHUs, HAOIIOJICHUE,
OKCIIEPUMEHT, MOJIeJb, TUIIOTE3a, SAUHUIBI (DU3NYECKUX BEIMYMUH, aTOM, MOJICKYJIA,
arperatHble COCTOSIHUSI BElIeCTBa (TBEPAOE, KUIKOE, ra3000pa3zHOE), MEXaHUUYECKOE
JNBIDKEHHWE  (paBHOMEPHOE, HEpPAaBHOMEPHOE,  MPSMOJIMHEHHOE),  TpacKTOpHs,
paBHOJICHCTBYIOIAsT cuia, jaedopmanus (ympyras, IJIaCTHYECKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

e pazmmuarh sBICHUS (Muddy3us, TEMIOBOE JBUKCHUE 4YacTUIl BEIIECTBa,
PaBHOMEPHOE JBUKEHHUE, HEPABHOMEPHOE JBUKCHHE, UHEPIIMS, B3aUMOACHCTBHE TET,
paBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOW OChIO BpalllCHUS, Mepeaada JaBIICHHS
TBEPIABIMU TEJIAMH, >KHJIKOCTSIMU M ra3amu, atMoc(epHoe J1aBlieHUE, IIaBaHUE Tel,
MPEBpAIEHUS] MEXAaHUYECKOM PHEPTHUH) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIHNX JAHHOE (PU3UUECKOE SIBJICHHUE;

e pacmo3HaBaTh MPOSBICHHE H3YUYEHHBIX (U3UYECKUX SIBICHHN B OKpYXKAIOIIEM
MUpE, B TOM uucjie (U3NUECKHE SBICHUS B TMPUPOJE: MPUMEPHI JABUKEHUS C
Pa3JIMYHBIMUA CKOPOCTSIMM B KMBOM M HEXKHUBOM IPUPOAE, ACHUCTBUE CHUIIBI TPEHHUS B
NpUPOJIC U TEXHUKE, BIUAHUE aTMOCPEpPHOTO aBJICHUS HaA >KUBOM OpraHu3M,
IJIaBaHUE pbIO, phlYard B TeJie YEJIOBEKA, NMPU 3TOM IMEPEBOJUTHh MPAKTUYECKYIO
3alayy B y4eOHYIO, BBIJCNSTH CYIIECTBEHHbIC CBOWCTBA (NPU3HAKU) (PUINUYECKUX
SIBJICHUM;

e OIKCHIBATh H3YyUYCHHBIC CBOWCTBA TeJI W (PU3NUECKUE SIBICHUS, HUCIOIb3YS
dbuznyeckre BeIMYUHBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTb,
CpEIlHsAsI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIa TSXKECTH, BEC TeJa, CUjla TPEHUs, JaBIICHUE
(TBEpmOrO TeENa, >KMIKOCTH, Ta3a), BBHITAJIKMBAIONIAS CHJIA, MEXaHM4YecKas padora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbl, KOA(h(HUIMEHT TMOJE3HOTO ACHCTBUS
MEXaHU3MOB, KMHETHYECKasi U MOTEHIMAJIbHASL DHEPTHUsl), IPU OMUCAHUU MPABUIHHO
TpakTOBaTh (PU3UYECKUM CMBICT HCHOJb3yeMbIX BEJIWYMH, HX OOO3HA4YCHUsS |
eAUHUIBI  (PU3UYECKUX BEIIMYWH, HAXOAWTHh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEIMYUHAMH, CTPOUTH TpaduKu H3YYCHHBIX
3aBUCUMOCTEH (PM3NYECKUX BEITUYHH;

e  XapakTepu30BaTh CBOMCTBA Tej, (PU3MUECKUE SBJICHUS U TPOLIECCHI, UCIOIb3Ys
npaBuia CJIOXEHHUs cuil (BIOJIb OJTHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMena, MpaBWIO paBHOBecusi pbrdyara (OJ0Ka), «30J0TOE MPABUIO» MEXAHUKH,



3aKOH COXpPAaHEHMS MEXAHWYECKOW DJHEpPruM, INpHU OTOM JaBaTh CIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3alMCHIBATh €70 MAaTEMATHUECKOE BBIPAXKCHHUE;

e OOBICHATH (U3NYECKUE SIBICHHS, MPOIECCHl U CBOMCTBA TEN, B TOM YUCIE U B
KOHTEKCTE CUTyallud IMPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH IPUYMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 1—2 TOTUYECKUX IIaroB ¢ onopoit Ha 1—
2 U3YYECHHBIX CBOMCTBa (U3MUECKHUX SIBICHUN, (QHUIUUYECKHX 3aKOHA WIIU
3aKOHOMEPHOCTH;

e pemarb pacu€THble 3a7ayu B 1—2 NEUCTBUS, UCHOJIB3Ysl 3aKOHBI U (POPMYIIBI,
CBs3bIBalONIME (DU3MYECKHME BEIWYMHBI: HA OCHOBE aHalu3a YCJIOBHUS 3a/layu
3aMKChIBATh KPATKOE YCJIOBHUE, MOACTABIATH (PU3NYECKHUE BEIMYMHBI B (DOPMYIBI U
MPOBOJUTH PACUETHI, HAXOJUTh CIPABOYHBIE JIAaHHBIE, HEOOXOAUMBIE ISl PELICHUS
3a/1a4, OIIEHUBATh PEATMCTUYHOCTh MOJYYEHHON (HPU3NUECKON BETMUYNHBI;

e pacno3HaBaTh MHPOOJEMBI, KOTOPbIE MOKHO PEUIMTh MPHU MOMOIIM (U3HYECKUX
METOJOB, B OIIMCAaHUU WCCIECNOBAHUA BBIIEIATH IPOBEPIEMOE IPEAIIOIOKEHUE
(rumoTe3y), pas3idyaTh W HHTEPHPETUPOBATH IMOJYYEHHBIM pe3yJapTaT, HaXOJIUTh
OLLIMOKH B XOJI€ ONBITA, JENATh BHIBOJIBI 110 €r0 PE3YJIbTATAM;

e TPOBOJAUTH ONBITHl MO HAOTIOAEHUIO (U3UYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Tel: (OPMYJIMPOBATH MPOBEPSEMBbIE MPEANOIOKEHHSI, COOMPATh YCTaHOBKY
U3 TPEIJIOKEHHOTO O00O0pYyIOBaHMs, 3allMChIBaTh XOJ OMbITa U (POPMYJIHPOBATH
BBIBOJIBI,

e  BBINOJIHATH NPAMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MACChI TeNa, 00bEMA, CHIIbI
U TeMIIEePaTyphbl C UCIIOJIH30BAHUEM aHAJIOTOBBIX M ITU(POBBIX MPUOOPOB, 3aMKUCHIBATH
MOKa3aHus MpUOOPOB C yUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH U3MEPEHU;

e TPOBOJUTH MCCIICTOBAHUE 3aBUCUMOCTH OJHOUW (HM3UUECKON BETUYUHBI OT IPYToit
C HCIHOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUl (3aBUCUMOCTH IYyTH PaBHOMEPHO
JBHMKYILErOCsl TeJla OT BPEMEHH JABWKECHHS TEJa, CHIIBI TPEHUs CKOJIbKEHHs OT Beca
TeNa, KayecTBa OOpabOTKH IMOBEPXHOCTEW TN M HE3aBUCHUMOCTH CUJIbI TPEHHUS OT
IUIOIAAM  COINPUKOCHOBEHUS TEJI, CHJIBl YIOPYTOCTH OT YIJIMHEHUS IIPYKUHBIL,
BBITAJIKMBAIONIEH CUJIBI OT 00bEMa MOTrpYyKEHHOW dYacTH Teaa M OT IUJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TJyOWHBI, Ha KOTOPYIO
NOTPY’KEHO TeJO, YCIOBUM IUIaBaHUs Tel, YCIOBUW paBHOBECHS pblyara U OJIOKOB),
y4acTBOBaTh B IUJIAHUPOBAHWHM YYEOHOTO WCCIICOBAHUSA, COOMPATh YCTAaHOBKY U
BBHITIOJIHATh M3MEPEHHUsI, CIeAys MPEIJI0KCHHOMY IUIaHy, (PUKCUPOBATh PE3yNIbTAaTh
MOJIy4YeHHOW 3aBUCHUMOCTH (PU3MYECKUX BEJIMYUH B BHUJE MPEIJIOKEHHBIX TaOIUI[ U
rpaduKoB, AeyaTh BEIBOABI IO pe3yjIbTaTaM UCCIEeI0BAHNUS;

e TPOBOJUTH KOCBEHHbIE M3MEPEHHS (PU3NYECKUX BEIUYUH (TIOTHOCTH BELIECTBA
JKUJIKOCTH W TBEPAOrO TeNa, CUJa TPEHHS CKOJIBKEHHUS, JAaBIICHUE BO3AyXa,
BBITAJIKMBAIOIIAs CHJIA, JEWCTBYIOIAs Ha IIOrPYKEHHOE B JKMAKOCTH TEJIO,
KO3 (PUIIMEHT TMOJIE3HOr0 JEUCTBHSI MPOCTHIX MEXAHWU3MOB), CIAEYs MPEIIOKEHHON



WHCTPYKIIUU: TIPU  BBHITIOJIHEHUHW W3MEPEHW coOupaTh AKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBIYMCIISITH 3HAUEHUE UCKOMOW BEJIMUUHBIL;

e coOmomaTh mpaBuia TEXHUKH Oe30MmacHOCTH Mpu paboTe ¢ 1a00paTOPHBIM
000pyOBaHUEM;

e YKa3blBaTh MPUHIUIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYAbl, OApOMETp, phlUar, MOABUKHBIN U
HETIOJBU)KHBIN OJI0K, HAKJIIOHHASI TJIOCKOCTH;

e  XapaKTepU30BaTh NPUHIIMIBI JCHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM HA WX omucaHus (B TOM YHCIIE: MOJUIMIHUKH, YCTPOMCTBO
BOJIOTIPOBO/IA, THAPABIMYECKUM TMpPEcc, MAaHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoc,
apeoMEeTp), MCIOJIb3ysl 3HAHUS O CBOMCTBaX (DM3UYECKHUX SIBICHUM M HEOOXOJUMBbIC
(du3MYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

e TPUBOAUTH MNPUMEPHl (HAXOAUTH HWHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3MYECKUX 3HAHUM B IOBCEIHEBHOW >KM3HU I OOecleyeHus
0e30MacHOCTH MpU OOpalllEHWHM € NpUOOpaMHU M TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHUsI 3JI0pOBbsi M COOJIOJEHUST HOPM 3KOJIOTMYECKOTO TMOBEACHUS B
OKPYKaIOIIEN CpeIE;

e OCYIIECTBISITH OTOOP MCTOYHUKOB MH(poOpMmaiuu B VIHTEpHETE B COOTBETCTBHUH C
3aIaHHBIM TTOMCKOBBIM 3aIlPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUHN U IMyTEM CPaBHEHUS
Pa3JIMYHBIX UCTOYHUKOB BBIACIISITH HHPOPMAIINIO, KOTOPAs SBIISETCS TPOTUBOPEUUBOM
WJTU MOKET OBITh HEIOCTOBEPHOM;

e WCIIOJIb30BAaTh TIPU BBITIOJIHEHHH YYE€OHBIX 3aJaHU  HAyYHO-TIOMYJISIPHYIO
IUTEPATypy (HU3UYECKOTO CONEepKaHMsl, CIPABOYHBIE MaTepuajbl, PECYpPChl CETH
WurtepHer, BiajgeTh mnpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3JaBaTh COOCTBEHHbIE KpPaTKHWE MUCHbMEHHBIE W YCTHBIE COOOILIEHUS Ha OCHOBE
2-3 WCTOYHHUKOB HMH(OpMaIUK (PU3MUECKOTO COJEpKaHHUS, B TOM YHCIIE MyOIHMYHO
JienaTh KpaTkue COOOIIEeHUsI O pe3yiibTaTaxX MPOEKTOB WM y4eOHBIX HCCIIEIOBAHUIA,
IIpU 3TOM TPAMOTHO HUCIIOJIb30BaTh W3YUYCHHBIM MOHSITUIHBIN anmapaTr Kypca (U3UKH,
COMPOBOXK/IaTh BBHICTYIJICHUE MTPE3CHTALINEH;

e TIpPU BBHINOJHEHUU YYEOHBIX TMPOEKTOB U  MCCICAOBAaHUN  paclpenessiTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBHM C TOCTaBICHHBIMH 3aJa4aMH, CICAUTH 3a
BHITIOJIHCHUEM IUJIaHA JCWCTBUM, aJeKBAaTHO OIICHUBAaTh COOCTBEHHBIA BKJIAJl B
JeATEIIbHOCTh TPYIIIbI, BHICTPAUBAaTh KOMMYHUKATUBHOE B3aMMOJCHCTBUE, YUUTHIBAS
MHEHHE OKPYKAIOITUX.

K xonIty oOyuenus B 8 Kjiacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTD y 00YUAIONINUXCST YMEHUI:

e HCHOJIb30BaTh MOHSATHUS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JABUKEHHE aTOMOB
U MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAITMYECKUE U aMOp(HBIEC Tea,



HACBIILICHHBIM U HEHACBIIIEHHBIN Nap, BIaXKHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHSSA
SHEPrus, TEIJIOBOM JBUTATEIb, JIEMEHTAPHBIN SJICKTPUUECCKHAMN 3aPsl, SIEKTPUUECKOE
10JIe, MPOBOJHHUKU W JUANEKTPUKH, MOCTOSHHBIM 3JIEKTPUYECKHA TOK, MAarHUTHOE
oJie;

e pa3nIMyYaTh SIBICHUS (TEIJIOBOE PACHIMPEHHUE U CXKATHUE, TeIlonepenaya, TerioBoe
paBHOBECHE, CMAauMBaHHWE, KAMWUISPHBIE SBJICHUS, WCIAPEHUE, KOHJICHCALUs,
IUIaBJI€HUE,  KpUCTauM3auuss  (OTBEpAECBaHUE),  KHUIIEHHE,  TeIulonepenaya
(TermI0npPOBOHOCTh, KOHBEKIIMS, U3IyUYECHUE), BJICKTpPU3alUs Tell, B3auMOJCHCTBUE
3apsA0B, JEHUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJCHCTBUE
MarHuTOB, JIEUCTBHE MATHUTHOTO TOJIA Ha MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
WHAYKIUS) MO OINHCAHMI0 MX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

e pacro3HaBaTh MPOSIBICHUE H3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKpYXarollem
MHUpE, B TOM 4uclie (GU3NYECKUE SIBICHUS B NMPUPOE: MOBEPXHOCTHOE HATSHKEHHUE U
KaNWUISIPHBIE SIBJICHUS B MPUPOJE, KPUCTALIBI B Mpupoae, uznydeHue CouHIa,
3aMep3aHue BOJOEMOB, MOpCKUE OpHU3bl, 00pa30BaHHE POCHI, TymMaHa, WHEs, CHEra,
ANEKTPUYECKUE SIBIIEHHUA B aTtMocdepe, DJIIEKTPUYECTBO IKUBBIX OpPraHU3MOB,
MarHuTHOE MoJie 3eMJH, Apeld MOoJI0COB, POJIb MAarHUTHOTO MOJIA JJIS JKU3HHM Ha
3emiie, OJSIPHOE CUSTHUE, NPU ATOM INEPEBOJUTH MPAKTHUUECKYIO 3a/layy B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

e ONHUCHIBATh HW3YYEHHBIE CBOMCTBA TE€l W (QPU3NYECKHUE SBJICHUS, HCIONb3Ys
¢uznyeckue BETUYMHBI (TemIepaTypa, BHYTPEHHsSI SHEPrusi, KOJIUYECTBO TEIUIOTHI,
yZeJIbHasl TEIIOEMKOCTh BEIIECTBA, yJEIbHas TEIUIOTA IJIABJIEHUS, YACIbHAS TEIJI0Ta
napooOpa3oBaHusl, ynelbHas TEIJIOTa CTOpPaHHs TOIUIMBA, KOI(PQUIIMEHT IMOJIE3HOTO
JENCTBUS TEIUIOBOM MAalllMHBI, OTHOCUTENbHAS BJIAXKHOCTh BO3/lyXa, 3JEKTPUUYECKUN
3apsAl, CHJIa TOKa, DJEKTPUYECKOE HaNpsDKEeHUE, CONPOTUBIECHUE IPOBOJHUKA,
yIIeJIbHOE CONPOTHUBIICHHUE BEILECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUECKOI0 TOKA), PU
ONKCAaHUU MPABUIIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIHYUH,
0003HaYeHUsI U €IUHULBI (PU3UUECKUX BEIMYUH, HAXOIUTHh (POPMYIIbI, CBA3BIBAIOLIUE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

e XapakTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS M IMPOLECCHI, HCIONb3Ys
OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHM CTPOEHHUS BEILECTBA,
OPUHIMI CYNEPHO3UIMU MoJjied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs
3apsna, 3akoH Oma [ yvacTka 1enu, 3akoH [[xoyns—JIeHna, 3akoH coxXpaHeHus
SHEpPruM, MpHU ITOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U 3aIlMCBHIBATH €0
MaTE€MaTU4YECKOE BBIPAKEHHUE;

e OOBACHATH (PU3MUECKHE TMPOIECCHl U CBOMCTBA TEN, B TOM YHUCIIE U B KOHTEKCTE
CUTYalUH MPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISIBIISITD



NPUYUHHOCIIEACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE M3 |—2 JOTrMYeCKHX LIaroB C
oropoit Ha 1—2 M3y4eHHBIX CBOMCTBA GU3NUCCKUX SIBICHUHN, PU3NUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEWN;

e pewmarh pacy€THbIE 3aJaud B 2—-3 NEWCTBUSA, UCHOJB3YS 3aKOHBI U (HOPMYJIBI,
CBSI3bIBAIOIIME (DU3NYECKME BEIMYMHBL: Ha OCHOBE aHalIW3a YCJIOBUSA 3a/adyd
3aMKChIBATh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK JNAHHBIX I PELICHUs 3a7auH,
BBIOMpATh 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE TSl €€ pelIeHHs], TPOBOIUTH PacUETHI U
CpaBHUBATH [IOJIyUEHHOE 3HaU€HUE (PU3NUYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

e pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOKHO PEUIMTh MPHU MOMOIIM (U3HYECKUX
METOJOB,  HCIIOJIb3ysl ~ ONHWCAaHWE  HCCIEHOBAaHMS,  BBIICHATH  IPOBEPAEMOE
IPEANOJIOKEHNE, OLICHUBATh MPABWIBHOCTh MOpAJKA IMPOBEACHUS HCCIEI0BaHUA,
JieaTh BbIBOIBI,

e TPOBOJUTH ONBITHI MO HAOMIONEHUIO (PU3NYECKUX SIBICHUNH WM (U3NYECKUX
CBOMCTB TeJ (KalWUIIpHbIE SBJICHUS, 3aBUCUMOCTh JaBJICHUs BO3/1yXa OT €ro 00béMa,
TEeMIIepaTypbl, CKOPOCTH MPOLIECCAa OCTHIBAHUS U HATPEBAHUSI PU U3IIYYEHHUH OT L[BETA
U3JTy4daomie (MOrJIOMIaoei) IMOBEPXHOCTH, CKOPOCTh HCIAPEHUsS BOJBI  OT
TEMIIEpaTypbl JKUJKOCTH M IUIOMAAUM €€ TOBEPXHOCTH, OJJEKTpU3alus Tel U
B3aUMOJICUCTBUE JJIEKTPUUYECKUX 3aps/iOB, B3aUMOJCHCTBUE MOCTOSHHBIX MAarHUTOB,
BHU3YyaJIM3alMsl MAarHUTHBIX MOJIEH ITOCTOSIHHBIX MarHUTOB, IEUCTBUS MAarHUTHOTO MOJIS
Ha TPOBOAHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOABUIATENS
MOCTOSIHHOTO TOKa): (OpMYJIUpOBaTh MPOBEpPAEMbIE MPEANOJIOKEHUS, COOUpPAThH
YCTaHOBKY U3 NPEIJIOKEHHOIO O0OpYyIOBaHMs, OINUCHIBaTh XOJ OMNbITa U
(dbopMyIIMpOBaTh BHIBOJIBI;

e BBIIOJHATH MpPSAMBIE HW3MEPEHHUsI TEMIEPATypbl, OTHOCUTEIBHOW BIIAKHOCTH
BO3/lyXa, CHJIbI TOKa, HANpPSDKEHHS] C WCIOJIb30BAHUEM aHAJOrOBBIX MPUOOPOB U
JATYMKOB (PUBMYECKUX BEJIUYHMH, CPaBHUBATH PE3YJNbTAThl M3MEPEHUU C Y4ETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

e TPOBOJUTH MCCIICIOBAHNE 3aBUCUMOCTH OJHOUN (DU3NUECKON BETUYUHBI OT JAPYTOMH
C UCIOJIb30BaHUEM MPSAMBIX U3MEPEHHUI (3aBUCHUMOCTH CONPOTHBIICHUS MPOBOJHHMKA
OT €ro JUIMHBI, IUIOIAAM TOMEPEYHOTO CEUYEHUS M YIEIbHOTO COMPOTUBIICHUS
BEILECTBA MIPOBOJHUKA, CHJIbI TOKA, WIAYIIETO 4Yepe3 MPOBOJHUK, OT HAMPSIKEHUS Ha
IIPOBOJHUKE, HCCIEAOBAaHUE MOCIEAOBATEIBHOIO W MMAapaJUyIeIbHOIO COECIWHEHUN
POBOJHUKOB): IUIAHUPOBATH HCCIIEOBaHUE, COOMPATh YCTAaHOBKY M BBIMOJHSATH
U3MEpEeHHUsl, cilenysl MPeaoKeHHOMY IJIaHy, (DUKCUPOBAaTh PE3yibTaThl MOJIYYEHHOU
3aBUCUMOCTH B BHUAE TaOmuI W TpaduKoB, [AeNaTh BBIBOABI IO pe3yJbTaTaM
UCCJIEI0BAHNS;

e TIPOBOJUTH KOCBEHHbIE  M3MepeHusi  (usmueckux  BeaMuuH  (yJenbHas
TEIUIOEMKOCTh  BEILECTBA, COMPOTHUBICHUE MPOBOAHHKA, paboTa U MOIIHOCTh



AJIEKTPUYECKOTO TOKA): TUIAHUPOBATh H3MEPEHHUS, COOHPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIEAYs NPEII0KEHHON NHCTPYKLIMH, U BBIYUCIISITh 3HAUEHUE BEJIUYHHBI;

e coOmomaTh mpaBuia TEXHUKH Oe30MmacHOCTH Mpu paboTe ¢ 1a00paTOPHBIM
000py10BaHUEM;

e  XapaKTepu30BaTh IPHUHLMIIBI JEHCTBUS H3YyUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA WX ONUCAaHUA (B TOM YHCIE: CHUCTEMa OTOIUIEHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIEPMETP, BOJBTMETP, CUYETUHK AIEKTPHUECKOU
DHEPrUM, 3JIEKTPOOCBETUTEIbHBIE NPUOOPBI, HArpeBaTelbHbIE JJIEKTPONPUOOPHI
(mpuMepsbl), ANEKTPUYECKUE NPEAOXPAHUTENH, 3IIEKTPOMATHUT, 3JIEKTPOABUIATENb
IOCTOSIHHOTO TOKa), MCIOJb3ysd 3HAaHHUA O CBOMCTBAX (PU3UYECKUX SBICHUHA MU
HEe00XoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

e pacrmo3HaBaTh MPOCTHIE TEXHHUYECKUE YCTPOMCTBA U U3MEPUTENIbHBIE IPUOOPHI IO
CXEMaM U CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETP, JIBUraTelb BHYTPEHHEIO CTOPAHMsI, JIEKTPOCKOII, PEOCTaT), COCTABIATH
CXEMBbI DJIEKTPUYECKUX LIENel ¢ MOCIeOBaTEeIbHBIM U MapajuieIbHbIM COEAMHEHUEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUEHUS JIIEMEHTOB AJIEKTPUUECKUX LIETIEH;

e NPUBOAUTH MNpPUMEPHl (HAXOAUTh HH(GOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUH B IOBCEIHEBHOM >KU3HU MJs OOecreyeHus
0e30MacHOCTH MpH OOpalllEeHUH C NpudopaMu M TEXHUYECKHMMH YCTPONCTBaMH,
COXpaHEHHUsl 3/I0pOBbsi M COOJIOJEHUS HOPM DSKOJIOIMYECKOrO TIOBEACHHS B
OKPYKaIOIIEN CpeIE;

e OCYILECTBIATh MOUCK MH(popMauuu (uznyeckoro copepxanus B MHrepHeTe, Ha
OCHOBE MMEIOIIUXCS 3HAHMM M NYTEM CPABHEHUS JOMNOJHUTENBHBIX HCTOYHHKOB
BBIIEATh HMH(OpMaILMIO, KOTOpas SBJSETCS MPOTUBOPEUMBON WM MOXKET ObITh
HEJIOCTOBEPHOM;

e HCIIOJIB30BaTh TNPU BBHIIOJHEHHH YYE€OHBIX 33JaHU  HAayYHO-TIOMYJISIPHYIO
auTepaTypy (U3HUECKOro COJEpKaHUs, CIPaBOYHBIE MaTepUajbl, PECypchl CETH
WUuTepuer, Bnaaerb npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
nH(poOpMaIKu U3 0JTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3JaBaTh COOCTBEHHBbIE MUCHMEHHBIE M KpPaTKHUE YCTHBIE COOOILEHHUs, 0000mas
MH(OPMAIUIO U3 HECKOJbKUX MCTOYHMKOB (PM3HUECKOTO COAEPKAHUS, B TOM UYHCIE
nyOJIMYHO  TMPEACTABIATH  Pe3yJabTaThl MPOEKTHONM WM  UCCIENOBATENbCKOMN
JEATEIBbHOCTH, IPX 3TOM T'PAMOTHO HCIOJb30BAaTh M3yYECHHbBI NMOHATUIHBIN anmapar
Kypca (pU3HMKH, CONPOBOXKIATh BBICTYIUIEHUE MTPE3EHTALlUEH;

e TIPU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHMM (PU3MUECKUX MPOLECCOB
pacnpeaenath 0053aHHOCTH B IPYIIE B COOTBETCTBHM C MOCTABICHHBIMU 3aJ[auaMH,
CIIEIUTH 3a BBIOJIHEHUEM IUIaHA JCHUCTBUHA M KOPPEKTHPOBATH €ro, aJeKBATHO
OLICHMBAaTh  COOCTBEHHBIH BKJaA B  JI€ATEIbHOCTh  TPYIIBI, BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJENCTBHE, IPOSBIISASA TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.



K koH1y oOyuenust B 9 kjacce npeMeTHbIE Pe3yIbTaThl Ha 6a30BOM YPOBHE JOJIKHBI
OTpakaThb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

e HCHOJIb30BAaTh MOHSATHA: CUCTEMA OTCYETA, MATEPHANIbBHAS TOYKA, TPACKTOPHSI,
OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMXKEHHUs, nedopmalius (ynpyras, miacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHWE, HEBECOMOCTb W TEPErpy3KH, LEHTP
TSYKECTH, a0COJIFOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOrO TeENld, PAaBHOBECHE,
MEXaHW4YeCKue KojeOaHus ¢  BOJHBI, 3BYK, HWH(Qpa3Byk ©  yIbTPa3BYK,
AJIIEKTPOMATrHUTHBIE BOJIHBI, IIKajda 3JEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl HMCIYCKaHUs M TMOTJIOIIeHMs, anbda, Oera- U Tamma-
W3JIyYEHUS, U30TOIbI, /I€pHAas SJHEPreTUKa;

e pa3nuyaTth SABJICHUA (PABHOMEPHOE U HEPABHOMEPHOE MPAMOJIUHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABUKEHUE, CBOOOJHOE MaJIEHUE TN, PABHOMEPHOE
IBWKEHUE 110 OKPYXKHOCTH, B3aUMOJEHUCTBUE TEJl, PpEAaKTUBHOE [BU)XKCHUE,
Kosie0aTeIbHOE JBMKEHHE (3aTyXaloUlMe M BbIHYXJCHHbIE KOJeOaHHUs), PE30HAHC,
BOJJHOBOE [JIBMDKEHUE, OTPaXEHUE 3BYKa, MPSMOJMHEWHOE PpPACIPOCTPAHECHHUE,
OTPOXEHUE W MPEIOMJICHHE CBETa, TIOJIHOE BHYTPEHHEE OTPaXEHUE CBETA,
pa3nokeHue Oeyoro CBeTa B CIEKTP U CIOKEHHE CHEKTPAIbHBIX LIBETOB, AUCIIEPCHUS
CBETA, €CTCCTBEHHAs pPaJUOAKTHUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOIO0 CIEKTpa
U3IYy4YeHHUs]) MO ONMCAHHUIO MX XapaKTePHBbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

e pacrmo3HaBaTh MPOSBICHHE H3YYEHHBIX (U3UUYECKUX SIBICHUM B OKpYKaroUIeM
Mupe (B TOM uuciie GU3NUECKHe SBJICHUS B MPUPOJIC: IPUIMBBI U OTJIHUBBI, JBUKEHUE
miaHeT CoONHEYHOM CHUCTEMBbI, PEAKTUBHOE JBWKEHHE JKHUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3EMIIETPSICEHHE, CEHCMHUYECKHE BOJIHBI, I[yHAMH,
9X0, [[BETA TEJ, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOJIOTHUYECKOE JEHCTBUE BUIUMOTO,
yIbTPaduOIECTOBOTO U PEHTICHOBCKOTO H3JIYYEHUM, €CTECTBEHHBIM PaJMOaKTUBHBIM
¢GoH, KOCMHUYECKHE Jy4H, PpaJUOAKTHUBHOE HW3JIyY€HUE MPHUPOJHBIX MHUHEPAJIOB,
JEWCTBUE PAIMOAKTUBHBIX W3IYUYEHU HA OPraHU3M YeJIOBEKa), IPU 3TOM MEPEBOJIUTD
MPaKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIJIEISATh CYIIECTBEHHBbIE CBOMCTBA (MPU3HAKU)
bu3MYECcKUX SBJICHHUI;

e ONKUCHIBATh HW3YYEHHBIE CBOMCTBA Te€l W (PU3WYECKHUE SBJICHUS, HCIONb3Ys
¢duznyeckue BeIMUYUHBI (CPEIHSAS M1 MTHOBEHHAs! CKOPOCTh Tejia MPU HEPaBHOMEPHOM
JIBW)KCHUH, YCKOPEHHUE, MEPEMELICHUE, IIyTh, YIJIOBas CKOPOCTb, CUJIAa TPEHUS, CUia
YOPYTrOCTH, CUJIA TSHKECTH, YCKOPEHUE CBOOOIHOIO Ma/ICHUs, BEC TeJa, UMITYJIbC Tela,
UMITYJIbC CHJIbI, MEXaHUYEeCKasi paboTa U MOUIIHOCTb, MOTEHIMATbHAS DHEPrusl Telna,
MOJHATOTO HAJ MOBEPXHOCTHID 3€MJIM, IMOTCHUMAIbHAS DHEPrUs CKATOW MPYKUHBIL,
KUHETHUYECKAasl DJHEPrus, I[IOJHAsI MEXaHW4eCKash JHEpPrus, IEepUoJl W YacToTa
KojeOaHu#, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa W BBICOTAa TOHA, CKOPOCTh CBETa,
MOKa3aTellb MPEJIOMIIEHUS CPEJIbl), MPU OMMCAHUU MPABUIIBLHO TPAKTOBATh (PU3NUYECKU



CMBICIT HMCTOJB3YEMbIX BEJIMYUH, O0O3HAYCHUS W CIUHUIBI (DU3NYECKUX BEIIUYUH,
HaXOAUTh (POPMYJIBI, CBA3BIBAIOIIME AAHHYIO (DU3MUYECKYIO BEIUYHMHY C JAPYTUMHU
BEJIMUMHAMU, CTPOUTH TpaUKHU U3YUCHHBIX 3aBUCUMOCTEN (PM3UUYECKUX BEIINYHH;

e  XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBJICHUS U TPOLIECCHI, HUCIONb3Ys
3aKOH COXPaHEHUS! SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHHMSI, IPUHIIUII CYNIEPIO3ULIUN
CWJI, IPUHIMI OTHOCUTENbHOCTU ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHSs
UMITYJIbCA, 3aKOHBl OTPAXEHUS M TMPEJIOMJICHUS CBETa, 3aKOHbl COXpPaHEHUS
3apsI0BOTO U MAacCOBOTO YHCEI MPH SJEPHBIX PEAKIUAX, IIPU 3TOM JaBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHUYECKOE BHIPAXKECHHUE;

e OOBACHATH (PU3WYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalluli  MPaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBIIBIATh  HNPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOTMYECKUX IIaroB ¢ ONOpOoil Ha 2—
3 U3y4YEHHBIX CBOWCTBAa (PUBMYECKHX SBJICHUM, (UINYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

e pemarh pacu€THbe 3a7aud (OMHUpaArOIIUMEcs Ha CUCTeMy H3 2—3 ypaBHEHUN),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIME (PU3NYECKHUE BEIMYMHBI: Ha OCHOBE
aHaM3a yCJIOBHS 3a/l1ayyl 3alUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTAIOLIUE UITU
M30bITOYHBIC JIAHHBIC, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOJUMBIE IJISi PEIICHUS,
MPOBOJUTh pacu€Thl W OLEHUBATh PEATHCTUYHOCTH TIOJYYEHHOTO 3HAa4YeHUs
(bu3nYeCKON BEJIMYUHBI;

e pacrmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIUA (PUINYECKUX
METOJIOB,  HCIOJIb3ysl ~ ONUCAaHUE  HUCCIENOBaHUS,  BBUICIATh  MPOBEPSEMOE
MPEANOJIOKEeHNEe, OIICHUBATh TMPABWIBHOCTh TOPSAJKA TMPOBEACHUS HCCIEIOBAHNUA,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIHTATHl HAOIIOACHUI U OIBITOB;

e TPOBOJUTH OMBITHI MO HAOMIONCHUIO (PU3NYECKUX SIBICHUNA WM (U3HUYECKUX
CBOMCTB Ten (M3ydeHuEe BTOpPOro 3akoHa HpIOTOHA, 3aKOHAa COXpPAaHEHUS JHEPTUH,
3aBUCUMOCTh TME€pHOJa KOJeOaHWil MPYKUMHHOTO MAasTHUKAa OT Macchl Tpy3a u
HKECTKOCTU TPYXKUHBI W HE3aBUCUMOCTh OT aMIUIUTYJbI MallbIX KOJeOaHUiA,
NPSIMOJIMHEMHOE pPAacHpOCTpAaHEHHE CBETa, pa3lioKEeHUEe Oeoro cBeTa B CIEKTp,
U3YYEHUE CBOMCTB HM300pa)K€HHA B IUIOCKOM 3€pKajieé M CBOMCTB H300pa)kKeHus
npeaMera B coOuparoleid JuH3e, HaOMI0AeHUEe CIUIONMIHBIX U JIMHEHYaThIX CIEKTPOB
U3ITy4CHUsI): CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOrO Habopa
00OpyI0BaHUS, OTMMCHIBATH X0 OTIBITA U €r0 PE3YJIbTAThI, (JOPMYITHUPOBATH BHIBOIHI,

e TPOBOJUTH MPU HEOOXOJUMOCTH CEPUI0 MPAMBIX U3MEPEHUH, ONpPEIEIsis cpeHee
3HaUCHUE U3MEpsAEeMON BeTUYHHBI ((POKYCHOE pacCTOSHHME COOMparoliel JIHMH3bI),
000CHOBBIBATh BHIOOP CIIOC00a U3MEPEHHS (M3MEPHUTEIIBHOTO TPUO0Pa);

e TIPOBOAUTH  HCCIEAOBAaHME  3aBUCUMOCTEH  (U3WYECKUX  BEIMYHUH  C
UCIIONIb30BAaHUEM TMPSIMBIX HU3MEPEHHH (3aBUCUMOCTh IMYTH OT BPEMEHU MpHU
PAaBHOYCKOPEHHOM JIBIKEHUM O€3 HauyaJbHOM CKOpOCTH, NepHoja KojaeOaHuit



MaTEeMaTHYECKOr0 MasATHUKA OT AJUHBI HUTH, 3aBUCUMOCTH yTJla OTPAXXEHHUS CBETA OT
yria MajJeHus U yriia MpeIOMIICHUs OT yIila MaJieHus1): TUIaHUPOBaTh HCCIEIOBaHNUE,
CaMOCTOSITENIFHO COOHMpaTh YCTAHOBKY, (UKCHUPOBATh pPE3yJbTaThl IOJTYYCHHON
3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BHJIE TAOJUI U rpaduKoB, J1e1aTh BBIBOBI I10
pe3yJibTaTaM HCCIeI0BAHNUS;

e TPOBOJUTH KOCBEHHBIC HM3MEpPEHUS (PU3UUYECKUX BEIUYUH (CpeqHssi CKOPOCTH H
YCKOpEHHUE Teja MpU paBHOYCKOPEHHOM JIBIXKEHUU, YCKOPEHUE CBOOOIHOTO Ma/IeHus,
KECTKOCTh TNPYKUHBI, KOA()(PUIUEHT TPEHUs CKOJBXKEHMs, MEXaHUYecKas padora u
MOIIHOCTh, YacTOTa W MNepuoja KoyieOaHUl MaTeMaTU4eCKOro M MPYKUHHOTO
MasiTHUKOB, ONTHYECKas CWia CcoOuparolied JHH3bI, pPagUOaKTUBHBIA  (OH):
IUTAHUPOBATh W3MEPEHHs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBITIOJIHATH
U3MEPEHHUS, CIEMys] MPEII0KEHHOW MHCTPYKIMH, BBIUYUCISATh 3HAUCHHE BEIMYUHBI U
aHAJIM3UPOBAaTh IIOJIyYEHHBIE pE3yJbTaThl € YYETOM 3aJlaHHOM IOTPEIIHOCTH
VU3MEpPECHUM;

e coOMOaTh NpaBWIIA TEXHUKM OE€30MAaCHOCTU MpU padoTre ¢ Jad0paTOPHBIM
o0opy1I0BaHUEM;

e pa3IMYaTh OCHOBHBIC MPU3HAKN M3YYCHHBIX (U3NYECKUX MOJIEICH: MaTepruaibHas
TOUKa, aOCOJIIOTHO TBEPAOE TEJIO, TOUEUHBIM HCTOYHHMK CBETa, JIy4y, TOHKas JIMH3A,
IUTAHETapHAasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO $1/1pa;

e XapakTepu30BaTh MPHUHIMIILI JIEHCTBUS H3yYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPOIA HA UX OMUCAHUS (B TOM YHCIIE: CIIUIOMETP, TaTYMKHU MOJIOKEHUS,
paccTosiHUSI M YCKOpPEHHUs, pakera, »3XOJOT, OYKH, IepHuckomn, ¢oToanmnapar,
ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOI, IO3UMETp, Kamepa Buibcona), ucnonb3ys
3HaHMS O CBOMCTBaX (U3MYECKUX SIBICHUH U HeoOxoaumble (Qusnyeckue
3aKOHOMEPHOCTH;

e HCTOJB30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIICHUU
y4eOHO-TIPAKTUUECKHUX 3aJlad, ONTHYECKHE CXEMBbl ISl TOCTPOEHUSl M300paKeHUH B
MJIOCKOM 3€pKajie U COOMparonie JIMH3e;

e TMPUBOAUTH MNpPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCTIONb30BaHUsl (PU3NYECKUX 3HAHWN B TOBCEIHEBHOW JKU3HU ISl OOeCTeueHUs
0e30macHOCTH TMpU OOpallleHuH ¢ MpUOOpaMU M TEXHUYECKUMH YCTPOMCTBAMH,
COXPaHEHHUS 3J0pOBbS U COONIONEHUS HOPM DKOJIOTUYECKOTO TOBEJACHHUS B
OKPYKAIOIIEU CPELE;

e OCYIIECTBIATh MOMCK HH(MOpMammu ¢GU3NIECKOro cojnepkanus B HHTepHere,
CaMOCTOSITENILHO (OPMYIUPYST TMOUCKOBBIA 3alpoc, HAXOIUTh MYTH OMpPEICICHUS
JIOCTOBEPHOCTH TOJY4YeHHOW HH(OpPMAlMM Ha OCHOBE MMEIOIIMXCA 3HAHUA U
JIOTIOJTHUTEIBHBIX HCTOYHUKOB;



e HCMOJB30BaTh TMPH BHINOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3HUECKOTO COJCpKaHUs, CIPaBOYHBIE MaTepUaibl, PECypChl CETH
Wutepuer, Bnaaerb mnpuéMaMu KOHCIEKTHPOBAHUA TEKCTa, MpeoOpa3oBaHUs
UH(pOpPMALIUU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e coO37aBaThb COOCTBEHHBbIE NHCHMEHHBIE W YCTHbIE COOOIIEHHS Ha OCHOBE
uHGOpMaIlMU W3 HECKOJIBKHX HCTOYHUKOB (PU3UYECKOTO COJCpKaHUS, MyOIHMYHO
NPEJCTaBISATh PE3YyIbTaThl MPOCKTHON WM HCCIIEOBATENBCKON IESITENbHOCTH, MPHU
3TOM T'PaMOTHO MCHOJIb30BATh U3YUYEHHBIN MOHATUIHBIN amnmapar u3y4aeMoro pasziena
(¢U3MKM U CONPOBOXAATh BBICTYIUIEHHE NpE3CHTAle ¢ Y4€ToM ocoOeHHOCTei
ayJAUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouunyecTBO yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 2 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paboa # MomgOCT 3 . https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTsie MexaHH3MEI > ! https://m.edso00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paszgea 1. Mexanuuyeckue siBJeHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 ®u3rka — Hayka 0 Ipupojie. SIBJIeHus mpUpOIbL. 1
Ou3nyecKue sIBICHUS
5 MexaHnn4eckue, TEII0BbIC, HIEKTPUIECKHUE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 Ou3nyecKue BEJIMYUHBI U UX U3MEPEHHE 1
4 VYpok-uccnenosanue "M3mepenue reMieparypsl Ipy MOMOLIT 1 1
JKUJKOCTHOTO TEPMOMETpPA U aTUMKa TeMIepaTyps”
Kaxk ¢usuka u npyrue ectecTBEHHbIE HAYKU U3Y4alOT
. bubnuoreka [{OK
5) npupoay. EctecTBeHHOHay4HbIN MeTO Mo3HaHus. Onucanue 1
. . https://m.edsoo.ru/ff09f72a
(bU3HYECKUX SIBJICHUHN C ITOMOIIBIO MOJIEIIEH
Ypok-uccnenosanue "[IpoBepka runoresbl: 1aabHOCTh
6 MoJIETa MapHKa, MyIIEHHOTO0 TOPU30HTAIIBHO, TEM OOJIbIIIE, 1 1
4yeM OOoJIbIIe BhICOTA MMycKa"
7 Crpoenue BeniecTBa. ONbITHL, JOKA3bIBAIOIINE TUCKPETHOE 1 bubnuotexa [JOK
CTpOEHHE BELIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBMIKEeHHE YacTHIl BEIIeCTBA 1 bubmmorexa TIOK
https://m.edsoo.ru/ff0a013e
9 Ypoxk-uccnenoanne «OMbITHI 10 HAOIIOICHHUIO TETUIOBOTO 1 1
pacCIIMPEHUs] Ta30BY
10 ArperaTHbple COCTOSIHHSI BEIIECTBA 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

BzaunMocss13b MCKOAY CBOMCTBaMH BCIICCTB B PA3HBIX

11 arperaTHbIX COCTOSTHUSIX U UX aTOMHOMOJIEKYIISIPHBIM bubmmorexa LIOK
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIbI https://m.edsoo.ru/ff0a0378
12 Mexanunyeckoe IBuxKeHUEe. PABHOMEpHOE U HEPAaBHOMEPHOE bubnmnoreka HOK
JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [IOK
13 CropocTs. EAMHHLEL cKopocTH https://m.edsog)l. ru/ff0a079c
14 Pacuer nmytu ¥ BpeMeHU IBUKECHUSA bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. 3akon nnepuuu. BzaumoaeicTaue ten Kak bubnuoreka [IOK
IIPUYMHA U3MEHEHHS CKOPOCTH JABUKEHUS TEI https://m.edsoo.ru/ff0a0c10
16 [InorHOCTE BemtecTBa. Pacuer maccel 1 00beMa Tela Mo ero bu6nmorexa LIOK
IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHast pabota «OrnpezaesieHre MmI0THOCTU TBEPIOTO
Tena»
18 Pemenue 3amau mo reme "[lnoTHoCTh BemecTBa" Eggjﬁ&fgg)?ﬁ; 0a123¢
19 Cwuta Kak XapakTepHUCTHKa B3aumoaencTus Ten. Cuna
ynpyrocty. 3akoH ['yka
20 JlaboparopHas paboTa «3ydueHrne 3aBUCUMOCTH PaCcTsHKEHUS
(medopmariun) mpy>KUHBI OT MPUIIOKEHHON CUITBI»
21 SBnenue Tarotenus. Cuia TSKECTH
99 CBs13b MEX]Ty CHIION TSDKECTH M Maccoit Tena. Bec Tena. bubnmoreka [JOK
Pemenue 3agaq o reme "Cuna tsokectn"” https://m.edsoo.ru/ff0al778
93 Cuiia TsbkecTd Ha Apyrux miuaHerax. Gusunveckue bubmmoreka [JOK
XapAKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0a1502
24 W3mepenue cun. Jlunamomerp bubmmorexa LHOK

https://m.edsoo.ru/ff0al8cc
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https://m.edsoo.ru/ff0a05c6
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bubnunoreka LIOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778

26 CiioxeHue AByX CUJI, HAIPABIEHHBIX 110 OJHON MPSIMOIA. bubmmoreka [JOK
PaBHOelicTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

27 Pemenne 3amgau no reme "PaBHonelicTByromas cui”

28 TpeHue ckobXKEHUS U TpeHUE TTOKOs. TpeHue B mpupoie u bubmuorexa [IOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabota «M3y4ueHue 3aBUCUMOCTH CHJIbI

29 TPEHUS CKOJILKEHUS OT CHJIbI IaBJICHUS M XapakTepa bubmmorexa [IOK

. https://m.edsoo.ru/ff0alcc8
COTIPHUKACAIOIINXCS TTOBEPXHOCTEH»

30 Pemenue 3a1a4y Ha onpe/ieicHUe PaBHOCHCTBYIOIIEH CHITBI

31 Pemenue 3amau no Temam: «Bec Tenay, «'padudeckoe bubmmorexa [JOK
n3zo0paxenue cuimy, «Cuibly, «PaBHOJEHCTBYIOMIAS CHIT» https://m.edsoo.ru/ff0alde0
KontponbHas padota o teMam: «MexaHudecKoe

32 JIBUKEHUE», «Macca, IIIOTHOCThY, «Bec Tenay,

«I'paduueckoe nzobpaxkenue cun», «CUIbD»

33 Hasnenne. CriocoObl yMEHBIICHHUS U YBEJINYCHUS JTaBIICHUS brbmmorexa LTOK

https://m.edsoo.ru/ff0a20a6

34 JaBnenue ra3a. 3aBUCUMOCTh JIaBJICHHSI Ta3a OT 00bEMa, bubmuorexa [IOK
TeMnepaTypbl https://m.edsoo.ru/ff0a2376

35 [Tepenaya naBneHus TBEPABIMU TEIAMU, )KUIKOCTSIMU H bubnmoreka [JOK
razamu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B ®KUIKOCTHU U T'a3€, BBI3BAHHOE ACHCTBUEM CHUJIBI bubnuotexa [JOK
TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemtenne 3amgau 1o teme «JlapineHue B )KUAKOCTH U Ta3e. but6mmorekxa [IOK
3axoH [lackams» https://m.edsoo.ru/ff0a2826

38 Coo0marommecs: Cocyabl buGnnorexa [IOK

https://m.edsoo.ru/ff0a2970
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bubnunoreka LIOK

39 Pnpapreckuit npece https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopirHeBOM KUAKOCTHBINA HAcOC
Atmocdepa 3emun. [IpudanHbI cynecTBOBaHUS BO3TyITHON
41 000109k 3eMiTH. 3aBUCUMOCTh aTMOC(EpHOTO TaBICHHS OT bubamorexa LOK
https://m.edsoo.ru/ff0a2b5a
BBICOTBI HaJ] YPOBHEM MOPS
42 Bec Bo3nyxa. ATmochepHoe naBieHne ]r?::[?sj?/l//lr?f:clj(si)gr(allianZbSa
Bbu6mmoteka [JOK
43 Nzmepenne armocheproro nasienus. OnbiT Toppudenm https://m.e dso:)_.[ru /#0a2da8
44 3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT BHICOTHI HAJT bubnnorexa [JOK
YPOBHEM MOpPA https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocdepHoe AaBlieHne Ha Pa3TUYHbBIX bubnnorexa [JOK
BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmochepHoe naBienue"
47 JlelicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO. bubnnorexa [JOK
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
48 JlaGopatopHas pabota «OnpeaeneHne BbITaIKHBaIOIIEH bubmmnoreka HOK
CUJIBL, JEUCTBYIOLIEH Ha TEJIO, IIOTPY’KEHHOE B KUIKOCTD) https://m.edsoo.ru/ff0a33fc
JlaGopaTtopHnast pabota o teme «lccienoBanue 3aBUCUMOCTH
49 Beca Teja B BOJIE OT 00bEMa MOTPY>KEHHOM B )KMJIKOCTh YaCTH BH6J?HOTeKa LIOK
ey https://m.edsoo.ru/ff0a3514
bu6muoreka [JOK
50 lnasanue Ten https://m.edsoi.I ru/ff0a3a96
JlaGopaTtopHnas pabora "KoHcTpynpoBaHue apeoMeTpa Uilu
o1 KOHCTPYHPOBAHUE JIOJIKU U OIIPEEIICHHE €€
rpy30MOaBEMHOCTH"
52 Pemenue 3amau o remam: «IllnaBanue cymos. but6mmoreka [IOK
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BosayxomnaBanue», «/laBieHue TBEpAbIX T, )KUIKOCTEU U
ra3oB»

https://m.edsoo.ru/ff0a3654

KonTtponsHast pabora o Teme «JlaBieHue TBEpAbIX Te,

53 XKHUJIKOCTEH U ra3oBy/Bceepoccuiickas mpoBepoudHas paborta
IIPY IPOBEICHUH C MCIIOJIb30BaHHEM KOMITbIOTEpa
bubnmnoreka HOK
>4 Mexarmecias padora https://m.edsog)l. ru/ff0a3f82
bubnnoreka [JOK
>3 | MomsocTs. EARHHIEN MOLIHOCTH https://m.edso:)_.[ ru/ff0a3fs2
56 Ypok-uccienoBanue "Pacyér MOIHOCTH, pa3BUBAEMOI1 IpU 1
noxbEME 10 JiecTHULE"
57 [Tpocteie Mexanu3mebl. Peruar. PaBHOBecue cuil Ha peryare
58 Poruaru B TexHuke, ObITy U nipupoje. Jlaboparopnas pabota 05 bubmmoreka [JOK
«MccnenoBanue ycIIOBUI paBHOBECHS PhIUara https://m.edsoo.ru/ff0a478e
59 Pemenue 3a1a4 o teme «Y CIOBHS PABHOBECHS PhIYaray bubmmorexa [JOK
https://m.edsoo.ru/ff0a48a6
Koa¢pdunment noneznoro neicTBus MEXaHU3Ma.
60 JlaboparopHuas padota «13meperne KI1J] HaknoHHOI 0.5
TUTOCKOCTHY
bubmmoreka [JOK
61 Pemenne 3agau mo reme "Pabota, momHOCTH, KITJI" https://m.e dsocI)_.[ru IF10a4cA8
62 Mexanunueckas sHeprusi. Kunetnueckas u moTeHIuanbHast bubmuorexa [IOK
DHEprus https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHUsI MEXaHHUECKOW DHEPTUU bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
VYPpoK-3KCIIEpUMEHT MO TeMe "DKCIepUMEHTAIbHOE
64 ONPEAEIICHUE U3MEHEHUS KHHETUYECKON U TOTEHIHAIIBHOMN 1

SHEPrUU MPU CKATHIBAHUM TeJla M0 HAKJIOHHOM MIIOCKOCTH"
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KonTtponsnas padbora no teme «Pabora 1 MOITHOCTb.

65 Dueprus»/Bcepoccuiickast mpoBepodHas padoTa npu 1 1
MPOBEJICHIH Ha OYMaKHOM HOCHUTEJIE
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1 bubnnoreka [JOK
"MexaHndyeckoe aBrmxeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHbIii ypok. Pabora ¢ Tekcramu o teme "JlaBiienue 1 bubnmnoreka HOK
TBEPABIX TEJ, )KUIKOCTEH U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 Peseprurlit ypok. Pabora ¢ Tekctamu no teme "Pabora. 1
MomHocTts. DHeprus"”
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
8 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudgpoBbie
W Tema Ypoka Beero KOHTpOJIbeIe HpaKanecmle 05pa3OBaTe.TILHLIe
padoThI padoThI pecypesr
1 OCHOBHBIE TIOJIOKEHUST MOJIEKYISIPHO-KUHETUYECKON TEOpUU 1 bubnuorexa [JOK
1 UX ONBITHBIE TOATBEPKIACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopnenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1 bubnmoreka [JOK
BEIlLIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOMCTB TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO
4 COCTOSIHMI BElIeCTBa HA OCHOBE MOJIO0KEHUIN MOJIEKYJISIPHO- 1
KMHETUYECKOU TEOPUU
5 Kpucranmmaeckue u amopdabie Tena 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0a4ee6
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https://m.edsoo.ru/ff0a5800

6 CmauuBaHue ¥ KanwuisipHOCTh. [loBepXHOCTHOE HATSXKEHUE bubmmorexa LIOK
https://m.edsoo.ru/ff0a5530
7 TenioBoe paciuiupeHue u cxarue bubmmorexa [TOK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBs3b TEMIIEPaTYpbl CO CKOPOCTHIO
TEIUIOBOTO JABHKEHUS YaCTHUIIL
9 Buytpennss sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEH bubnnorexa [JOK
SHEpPruu https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Bt Teruionepeatin https://m.edsoo.ru/ff0a6412
Ypok-koHpepenmus "[IpakTudeckoe UCTIOIb30BaHUE
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B LEIAX bubnmorexa LOK
https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonmaectBo TennoTel. Y neabpHas TEMIOEMKOCTD bubmorexa LOK
https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TerioBoro 6ananca. TermiooOMeH U TEMI0Boe bubnuoreka [IOK
paBHOBeECHE https://m.edsoo.ru/ff0a7088
14 JlaGopatopHas pabota "HccnenoBanue sBiIeHUs bubnuoreka [IOK
TerI000MeHa P CMEIIMBAaHUH XOJIOHOM U ropsiueii Boab" https://m.edsoo.ru/ff0a6a98
15 Pacuer konudecTBa TETIIOTHI, HEOOXOIUMOTO TSI
HarpeBaHus Tejla U BBIAEISIEMOTO UM P OXJIaXKICHUU
16 JlaGopaTtopHnas pabota "Onpenenenue yaeabHON bubnmoreka [JOK
TEIJIOEMKOCTH BenlecTna" https://m.edsoo.ru/ff0a6bb0
17 DOHeprus TOIUIMBA. Y IeTbHAas TEMI0Ta CrOPaHus bubmmorexa [JOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue u oTBepieBaHNE KPUCTAIUTMYECKUX TEI. bubnmoreka [JOK

YILCJ'IBHaﬂ TCIJIOTA ITJIaBJICHUA

https://m.edsoo.ru/ff0a71d2
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19 Jlaboparopnas pabota "OnpeneneHue yaenbHONU TEIUIOTHI bubnmoreka [JOK
IUIaBJICHUA JIbaa" https://m.edsoo.ru/ff0a72fe
bubmumorexa [IOK
20 [TapoobpazoBanue u koHaeHCanws. Vicnapenue httos://m.e dsogru /F03740c
Kunienne. Y nenpHas Temnora napooOpa3oBaHus U
21 KOH/JIEHCAllUU. 3aBUCUMOCTh TEMIIEPATyphbl KUTICHUS OT bubnnorexa LIOK
ATMOC(EPHOTO ZIABIEHHA https://m.edsoo.ru/ff0a786¢
99 Brnaxnocts Bo3ayxa. Jlaboparopnas pabota "Onpenenenue bubmuorexa [JOK
OTHOCHUTEJIbHOM BJIaKHOCTHU BO3yxa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3a1ay Ha onpe/eneHre BIaKHOCTH BO3/1yXa
24 [TpuHIMTIBL paOOTHI TETJIOBBIX ABHUTaTeneil. [TapoBas
TypOuHa. [[BUrareins BHyTPEHHETO CrOpaHUs
o5 KIIJI renoBoro apurareis. TennoBele ABUTaTEIN U 3alllUTa bu6mmoreka [IOK
OKPYKAKOLIEH Cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHHsI U MPEBPAIICHHS SHEPTUU B TEIUIOBBIX
mporueccax
97 [ToaroroBka k KOHTpoOJBHOM paboTe no Teme "Tennossie bubnuoreka [IOK
sBJIeHHs. VI3MEeHEeHMe arperaTHbIX COCTOSTHUM BemecTBa" https://m.edsoo.ru/ff0a83f2
28 KonrtponbHas padora no reme "TensoBble sBICHHUS. bubnuoreka [IOK
M3MeHeHue arperaTHbIX COCTOSIHUM BemecTBa" https://m.edsoo.ru/ff0a86ae
29 OnexTpu3arys Tell. J[Ba poja dJeKTPHUSCKHX 3apsiIoB
30 VYpok-uccnenopanue "OneKTpu3anus TN MHAYKIUEW U ITpU
CONPUKOCHOBEHUH"
. bubnmoreka [JOK
31 B3aumoneiicTBue 3apsbkeHHBIX Tell. 3akoH Kynona httos://m.e dsogru IF0a87ed
32 Onexrpuueckoe nojue. HanmpsykeHHOCTh 3JEKTPUUECKOTO bubmuoreka [IOK
nosist. [IpuHOHAI Cyneprno3uiuu 3JIEKTPUIECKUX MTOJIEH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snekTpuyeckux 3apsioB. DJIeMEHTAPHBIA 3apsij.
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Crpoenue aToma

HpOBOI[HI/IKI/I " JUDJICKTPUKH. 3aKoH COXpPAaHCHUA

bu6mmoreka [IOK

34
ANEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha IpUMEHEHUE CBOMCTB JIEKTPUUECKUX bubnmoreka [JOK
3aps0B https://m.edsoo.ru/ff0a90cc
36 DIIEKTPUUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHMUS. bubnmoreka [JOK
HCTOYHMKH 3JIEKTPUYECKOTIO TOKA https://m.edsoo.ru/ff0a95a4
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmorexa HOK
p https://m.edsoo.ru/ff0a96hb2
38 VYpok-uccienoBanue "JleiicTBre 31EKTPUUECKOTO MO HA 1
IPOBOJAHUKY U TUAIEKTPUKU"
39 DIEKTPUYECKHIA TOK B METAJUIAX, JKUIKOCTIX U Ta3ax bubmorexa HOK
P ’ https://m.edsoo.ru/ff0a9838
40 DnekTpuyecKas LeMb U €€ COCTaBHbIC YaCcTH
41 Cuia Toka. JlabopaTtopHnas pabora "M3mepenue u 05 bubnuotexa [JOK
pEryJINPOBAHUE CUJIBI TOKA" ' https://m.edsoo.ru/ff0a8bd6
4 DnekTpuueckoe HarnpspkeHue. Bonbtmetp. JlabopaTopHas 05 bubnnoreka [JOK
pabora "U3mepenue u peryivpoBaHue HanpspkeHus" ' https://m.edsoo.ru/ff0a9el14
43 ConpoTuBieHNE NPOBOJHUKA. Y IEIBHOE COPOTUBIIEHUE bubnuotexa [JOK
BEIlLIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHast paboTta "3aBUCUMOCTH IJIEKTPHIECKOTO
44 COTIPOTUBIICHUS IPOBOJIHUKA OT €T0 JITMHBI, TTOMIAIH 1 bubmmorexa [OK
P P . ’ https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CEUEHUs U MaTepralia
45 3aBUCHUMOCTh CHJIbI TOKA OT HampsbkeHus. 3akoH Oma Jiist bubmuorexa [IOK
yJacTKa Ienu https://m.edsoo.ru/ff0aad44a
JlaboparopHas pabota "HccrnenoBanue 3aBUCHMOCTHU CHITBI
bubmuoreka [JOK
46 TOKa, UAYILET0 Yepe3 pe3ucTop, OT CONPOTUBICHHS 1

pe3ucTopa U HaNpsHKEHUS Ha pe3ucTope”

https://m.edsoo.ru/ff0aa04e
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IlocnenoBarenbHOE U napauiC/ibHOC COCANHCHUA

47
MIPOBOJHHUKOB
Jlaboparopnas pabota "IIpoBepka npaBmiia CIOKECHUS
48 HANPsDKEHUH IPU OCIEA0BAaTEIbHOM COEIUHEHUH JIBYX bubmmorexa LIOK
| https://m.edsoo.ru/ff0aaa58
pPEe3UCTOpPOB
49 JlaGopaTtopHnas pabota "IIpoBepka nmpaBuia JijIsl CUIIbI TOKA bubnnoreka [HOK
MIpY MapajIeIbHOM COSIMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pewenue 3agau Ha npumeHeHue 3akoHa Oma a1 bubnuorexa [JOK
Pa3JIMYHOTO COEAMHEHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTB AMEKTPUUECKOT0 TOKa. 3akoH J[xoyrs- bubnnoreka [JOK
Jlenna https://m.edsoo.ru/ff0ab124
59 JlaboparopHas pabota "Onpenenenrue padboOThl M MOIITHOCTH bubnnoreka [JOK
3JIEKTPUYECKOIro ToKa" https://m.edsoo.ru/ff0ab3e0
53 DIIEKTPUUYECKHE IIETH U MOTPEOUTENN HIEKTPUIECKOM bubnuotexa [JOK
sHepruu B O6bITy. KopoTkoe 3aMbikaHue https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEMe
94 "DnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tela U UX bubmmorexa LIOK
. . . https://m.edsoo.ru/ff0abd2c
B3auMOIeUCTBUS. [IOCTOSTHHBIN JEKTPUYECKU TOK"
KonrtponsHas pabota no Teme "DIeKTpUudecKre 3apsiibl.
55 3apsKeHHbIE TeNla M UX B3auMmopaeicTus. [locTosHHBIHM bubnuorexa [IOK
anexkTpuueckuit Tok"/Beepoccuiickast mpoBepouHas paboTa https://m.edsoo.ru/ff0abea8
IIPU MIPOBEJIEHUU C UCII0JIb30BaHUEM KOMITbIOTEpa
56 [TocTosiHHBIE MAaTHUTBI, KX B3aUMOJCHCTBHE
57 VYpok-uccnenopanue "M3ydeHne mosueil moCTOSTHHBIX bubnuorexa [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe nosie. MaruuTHoe 1ose 3eMJIu U €ro 3HaueHue bubnmoreka [JOK
JUISL )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE MOJIe 3JIEKTPUUECKOrO TOKA bubnmoreka [JOK
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MarsuTHoe ImoJie KaTyliKyu ¢ TOKOM

https://m.edsoo.ru/ff0acld2

60

61

62

[IprmMeHeHue 3JIeKTPOMAarHuToB B TexHUKeE. JIabopaTtopHas
pabora "M3ydyeHue necTBUS MarHUTHOTO TOJI HA
MIPOBOJIHUK C TOKOM"

DneKTpoABHUraTelslb MOCTOSIHHOTO ToKa. Mcnonb3oBaHue
ANIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPOUCTBAX U Ha
Tpancnopre. JlabopatopHnas padora "KoncrpyupoBanue u
u3ydeHue padoThl dJIEKTpoABUTaTENS"

OnbiTel @apazest. 3aKOH 3JEKTPOMArHUTHOW MHIYKIHUU.
[Ipasuio Jlenna

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

Onekrporeneparop. CriocoObl MOTYUYeHUS JEKTPUIECKON
SHEPTUU. DJIEKTPOCTAHIIMU HAa BO3OOHOBISIEMBIX HCTOYHHKAX
SHEPruu

64

65

66

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEMe
"DJIeKTpUUECKNE U MAarHUTHBIC SIBIICHUS"

KonrtponbHas padota no Teme "DiaeKkTpudeckue u
MarHuTHbIe sBieHus"/Beepoccuiickas nposepoyHas pabota
IpY IPOBEIEHNH HAa OyMa)XHOM HOCHUTENe

PesepsHblil ypok. Pabora ¢ Texctamu no teme "Temossie
AByeHus"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe

67

68

PesepBHbIil ypok. Pabota ¢ Tekctamu o teme "llocTossHHBIN
ANIEKTPUYECKHUM TOK"

PesepBHrlil ypok. Pabora ¢ TekcTamu 1o teme "MarHuTHbIe
ABJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

9 KITIACC

68

145

bubnmoreka [JOK
https://m.edsoo.ru/ff0acdc6
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KoaudecTBO 4acoB

Jl:;-)l] Tema ypoka Beero Konrpoabnbsie IIpakruueckue
padoThI padoTsbI
bubnmnoreka HOK
1 Mexanunyeckoe nBuxeHrne. MarepualibHasi TOYKa 1 https://m.e dSO(I)l.ru /1085256
5 Cucrema orcuyera. OTHOCUTENBHOCTh MEXAHUYECKOTO 1
JIBUKCHHUS
3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUYKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a540e
4 HepaBaomepHoe npsamonuneiiHoe npuwxkenue. Cpeaass u 1
MTHOBEHHAsi CKOPOCTh
5 [TpstmonMHENHOE PaBHOYCKOPEHHOE ABM)KEHUE. Y CKOPEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CKopocCTh MPSMOJIMHENHOTO PABHOYCKOPEHHOTO JIBH>KCHHUS. 1 bubmuoreka [IOK
I'padux ckopocTH https://m.edsoo.ru/ff0a5530
7 JlabopaTtopHas pabota "OrnpeeneHue yCKOpeHHs Tesa Mpu 1 1 bubmuoreka [IOK
PaBHOYCKOPEHHOM JIBM>KCHHUH 110 HAaKJIOHHOM TUIOCKOCTH" https://m.edsoo.ru/ff0a5a26
8 CBoboxnoe nagenue ten. OnsITel [anmunes 1
9 PaBHOMepHOE nBUMNKEHUE 1O OKpyx)HOCTH. [lepuoa u yactora 1 bubmuoreka [JOK
oOpamienus. JIuneiHas 1 yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0a5c60
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE 1 E;ISSHE&T:;(:)&?/I; 026412
11 [Iepseii 3axoH HproToHa. BekTop cuiibl 1 Eggj;ﬁfg;?ﬁ}:f 0a65c0
12 Bropoii 3akon HeroTona. PaBHOielicTBYyIOIIAs cuna 1 ESSSH/I//I;T;;(;(];[?U/I; 026976
13 Tperuii 3akoH Herorona. Cyneprno3unus cui 1 bu6muotexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

https://m.edsoo.ru/ff0a7088
bubnunoreka LIOK

14 Pemenue 3ana4 Ha npuMeHeHue 3akoHoB HeloToHa https://m.edsoo.ru/ff0a6a98
15 Cwita ynpyroctu. 3akoH ['yka
16 Pemenue 3anau no teme «Cuna ynpyroctu» bubmorexa LIOK
https://m.edsoo.ru/ff0a6bb0
17 JlabopaTtopHas pabota «OnpeneneHne KeCTKOCTH bubmmoreka [JOK
IPYXKUHBDY https://m.edsoo.ru/ff0a7b5a
bubnnoreka [JOK
18 Cuna Tpetis https://m.edsoc%.[ ru/ff0a71d2
bubmmoreka [JOK
19 Pemenue 3anau no teme «Cuia TpeHus» https://m.e dso:)_.lru 1f10a72fe
20 JlaboparopHas padota "Onpenenenne KodphuueHTa bubnnorexa [JOK
TPEHMSI CKOJIbKEHUS" https://m.edsoo.ru/ff0a740c
21 Pemenue 3agau no reme "3akonsl HeroToHa. Crita bubnuoreka [{OK
ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0a786¢c
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TSATOTEHUs. Y CKOpEHUE bubmuoreka [IOK
CBOOOJTHOTO Ma/IEHUS https://m.edsoo.ru/ff0a7628
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT
23 rpaBuTarmoHHoOro neHTpa (ConHedHas cucrema).
lNanaktukn"
24 Pemenue 3amau no reme "Cuiia TSXKECTU U 3aKOH
BCEMUPHOTO TATOTECHHS"
25 [TepBast kocmuueckasi ckopocTb. HeBecomocTh 1 neperpy3ku bubmmorexa LIOK
https://m.edsoo.ru/ff0a7c7c
PaBHOBecue marepuanbHON TOUKH. AOCONIOTHO TBEPAOE
26 teno. PaBHOBecue TBEPAOIO Tena ¢ 3aKperIEHHON 0ChbIO

BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn



https://m.edsoo.ru/ff0a7088
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https://m.edsoo.ru/ff0a71d2
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PaBHOBecue marepruanbHOR TOUKU. AOCONIIOTHO TBEPAOE

27 Teno. PaBHOBecHe TBEPAOro Tela ¢ 3aKPerIEHHOW OChI0 bubmorexa LIOK
BpanieHusi. MoMeHT cuibl. LleHTp TsoxecTH https://m.eds00.1L/fT0a83t2
" " bubmmoreka [JOK
28 Pemenue 3amay mo teme "MomeHT cuibl. LleHTp TsbkecTn https://m.e dSO(I)_.[ru /028646
29 [ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME
"Mexanuyeckoe ABuxeHue. Bzaumoneiicreue ten"
30 KonTponbhas pabota no teme "MexaHudyeckoe ABHKECHHUE.
B3aumopeiictue Ten"
31 Nmnynbc Tena. UMmynbse cuiibl. 3aKOH COXpaHEHUS Bbu6moreka [JOK
UMITyJIbCa. YIIPYroe U HEYIPYyroe B3auMOJECHCTBHIE https://m.edsoo.ru/ff0a87e4
32 Pewenue 3agau no reme "3akoH coOXpaHEHUs UMITyJIbca" bubmorexa HOK
https://m.edsoo.ru/ff0a8a0a
33 VYpoxk-koH(pepennus "PeakTuBHOE IBMXKEHHUE B IPUPOJIC U
TeXHUKe"
bubmuoreka [IOK
34 Mexannyeckasi paboTa U MOIITHOCTh https://m.e dSO(])_.[ru /£10886f6
35 PaGota cubl TsKECTH, CUITBI YIIPYTOCTH U CUITBI TPEHUS brbmmorexa LIOK
https://m.edsoo.ru/ff0a90cc
JlaGopaTtopHast pabota «Ornpeaenenne padoThl CHIIBI TPSHUS
36 MIPU PAaBHOMEPHOM JIBHKEHHH TeJIa 110 TOPU30HTATHHON Bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
MOBEPXHOCTU»
bubnuotexa [JOK
37 Cas13b sHepruu u padoTsl. [loTeHunanbHas sHeprus https://m.e dSO(E.Iru /7108962
38 Kunernueckast sHeprust. Teopema 0 KWHETHYECKON SHEPTUH
39 3aK0H COXpaHEHUsI YHEPTUH B MEXaHUKE bubmmorexa [JOK
https://m.edsoo.ru/ff0a9838
40 JlaGopaTtopHas pabora «/3ydeHue 3aKkoHa COXpaHCHHS



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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SHEPTUMN»

41 KonebarenpHOE ABMKEHUE U €TO XapPAKTEPUCTUKH bubmmorexa LJOK
A P P https://m.edsoo.ru/ff0a8bd6
42 3aryxaromue Konebanus. BelHyKIeHHBIC KOJIeOaHusl. bubnmnoreka HOK
Pe3onanc https://m.edsoo.ru/ff0a9e14
43 MaremaTuuecKuii U MPYyKUHHBIA MassTHUKH bubmorexa LOK
24 https://m.edsoo.ru/ff0aa738
44 Ypok-uccienoBanue «3aBUCUMOCTb Nieproa KojaebaHuit ot bubnmnorexa [JOK
JKECTKOCTH IIPYKUHBI U MacChl Ipy3a» https://m.edsoo.ru/ff0aa738
45 [IpeBparieHue SHEPrUU IPH MEXAaHHUECKUX KOJICOaHUIX bubmorexa HOK
pespat P P https://m.edsoo.ru/ff0aad4a
46 JlaboparopHas pabota «OnpeaeneHrue 4acToTsl U Mepruoa bubmmoreka [JOK
KoJIe0aHUM MPY>KUHHOTO MAasITHUKA https://m.edsoo.ru/ff0aa04e
47 JlaGopaTtopHast pabota «I[IpoBepka HE3aBUCUMOCTH TIEpHUOa
Kosie0aHui Tpy3a, MOJABEIICHHOTO K HUTH, OT MacChI TPy3a»
48 Mexaaundeckue BOHBI. CBOWCTBA MEXaHHYECKHUX BOJIH. bubmuoreka [{OK
IIpononbHbIE U TONEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0aaa58
49 Ypok-koHpepenius "MexaHnuecKkre BOJIHBI B TBEPAOM bubmuoreka [IOK
tene. CelicMUYecKue BOJIHBI" https://m.edsoo.ru/ff0aadle
50 3Byk. PacmipocTpanenue u oTpakeHue 3ByKa Bubmmorexa [IOK
v poctp P K https://m.edsoo.ru/ffOaaf8a
51 VYpoxk-uccnenosanue "HabnroaeHne 3aBUCUMOCTH BBICOTHI but6mmorexa [IOK
3ByKa OT YacTOThI" https://m.edsoo.ru/ff0ab124
52 I'poMKOCTB 3ByKa M BbICOTa TOHA. AKYCTHUECKHI PE30HAHC bubmorexa [TOK
P e i P https://m.edsoo.ru/ff0ab3e0
VYpoxk-koHpepennus "YapTpa3ByK U HH(Pa3BYK B IPUPOJIE U bubnuotexa [JOK
53
TeXHUKe" https://m.edsoo.ru/ff0ab660
94 [ToaroroBka Kk KOHTPOIBHOM paboTe MO Teme "3aKOHBI bubnmoreka [JOK
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coxpaHeHHs. MeXxaHW4ecKue KOJIeOaH s U BOJHBI"

https://m.edsoo.ru/ff0abd2c

KoHnTposbHast pabota 1o Teme "3akoHbI COXpaHEHUSI.

bub6nmoreka [IOK

55
Mexannueckue KoineOaHus: U BOJTHBI" https://m.edsoo.ru/ff0abea8
56 DNIEeKTPOMarHUTHOE MoJjie. DIEKTPOMArHUTHbIE BOJIHBI
. bubnuorexa [IOK
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
https://m.edsoo.ru/ff0ac3d0
Ypok-koHpepennus "llkana 31eKTPOMarHUTHBIX BOJIH.
. bubnuorexa [{OK
58 Hcnonp3oBanue 37€KTPOMAarHUTHBIX BOJIH JIJIS COTOBOM
| https://m.edsoo.ru/ff0acOba
CBSI3U
VYpoxk-uccnenosanue "N3yuenne cBOMCTB
bubmuoreka [IOK
59 AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIII0 MOOUIIBHOTO
. https://m.edsoo.ru/ff0acld?
TenedoHa
60 Pemenue 3a1ay Ha onpeeneHne YacTOThl U AJTUHBI bubnnorexa [JOK
3JIEKTPOMAarHUTHOW BOJIHBI https://m.edsoo.ru/ff0ac74a
61 DneKTpoMarHuTHas npupoza ceera. CKOpocTh CBETa. bubmuoreka [IOK
BousiHOBBIE CBOJMICTBA CBETA https://m.edsoo.ru/ff0ac86¢
62 Hcrounnku ceta. [IpsMoanHetHOE pacnpOCTpaHEHUE
cBeta. 3atmenust Connua u JIyHbt
63 3aKoH oTpaxkeHus cBeTa. 3epkana. Pemienue 3aiay Ha
MIPUMEHEHHUE 3aKOHAa OTPAKEHUS CBETa
64 [Ipenomnenune cBeta. 3aKOH MPEIOMIICHUS CBETA
[TonHoe BHyTpeHHEe oTpakeHue cBeta. Mcnonb3oBaHue
65 MOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONITHYECKUX bubmorexa HOK
yIp P https://m.edsoo.ru/ff0acb14
CBETOBOJIaX
JlaboparopHnas paboTta "HccrnenoBanue 3aBUCIMOCTH yTIia
66 MPETOMIICHHUS] CBETOBOTO JTy4a OT yIJla MaJIeHUs Ha TPaHUIIe bubmorexa HOK
" P . i Y P https://m.edsoo.ru/ff0acc5e
BO3/yX-CTEKJIO
67 Ypok-koHpepenus "Vcnons30BaHNEe TOTHOTO BHYTPEHHETO bubnmoreka [JOK
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OTPa)KEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

https://m.edsoo.ru/ff0acdc6

bu6numoreka [IOK

68 Jluna3el. OnTudeckas Cuiia JIMH3bI httos://m.edsoo.ru/ff0a5256

69 [Moctpoenne n3o0paskeHu B TMH3aX

70 JlaboparopHnas pabota "Onpenenenue GOKyCHOTO bubmmoreka [JOK
PACCTOSIHUS M ONITHYECKOM CHUJTBI COOMpPArOIIEH JIMH3BI" https://m.edsoo.ru/ff0a540e

71 Ypoxk-kordepennus "OnTHUecKue TMH30BBIE TPHOOPHI"

72 I'na3 kak ontuyeckas cucrema. 3peHue bubmmorexa LIOK

https://m.edsoo.ru/ff0a5800

73 Ypok-koHpepennus "ledextsl 3penus. Kak coxpanutb bubnmnorexa [JOK
3peHue" https://m.edsoo.ru/ff0a5530

74 Paznoxenue 6enoro csera B criekTp. OnbiTel HploTOHA. Bu6moteka [JOK
CnoxeHue cnekTpaibHbIX 1IBETOB. [lucniepcus ceera https://m.edsoo.ru/ff0a5a26
JlaGopaTtopHnast padota "OMBITHI 110 PA3TOKEHUIO OETIOTO

75 CBETa B CIIEKTP U BOCIPUATHIO [[BETA IPEAMETOB IIPHU UX
HaOJII0IeHUH uepe3 1IBETOBbIe (PUIbTPHI"

76 Ypoxk-nipaktukyM "BoJTHOBBIE CBOMCTBA CBETA: AUCTIEPCHSI, bubnmnorexa [JOK
uHTepdepeHus u qudppaxus' https://m.edsoo.ru/ff0a5c60

77 OmneiTel Pezepdopaa v miianerapHasi Moiesb aToMa E::SSHE;T:;(;(])'[S/I; 026412

78 [Toctynatel bopa. Monens atoma bopa ngs?;jr?]?:;(si)grcjlllfma%co

79 Wcnyckanue u morJomnieHue cBera atomoM. KBaHTEHI. bubnunorexa LIOK
JInHeluaTeie CIIEKTPBI https://m.edsoo.ru/ff0a6976

80 VYpoxk-npaktukym "HabGuroieHre ciekTpoB ucmyckanus" ngs?;jrz?:é(si)grouﬁmam%

81 PamnoakTrBHOCTE U €€ BUIIBI bubnnorexa [JOK

https://m.edsoo.ru/ff0a6a98
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82

Crpoenue atomHoro sapa. HykionHnas moaens

83 PanmnoaxtusHbIe IpeBpareHus. M30Tomnst bubnnorexa HOK
PeBp ' https://m.edsoo.ru/ff0a6bb0
84 Pemenue 3amau nmo teme: "PagnoakTUBHEIE IIpeBpaleHus” buGnuorexa [IOK
' peBp https://m.edsoo.ru/ff0a7b5a
bubnunorexa LIOK
85 [Tepuon nmomypacnana
puo P A https://m.edsoo.ru/ff0a71d2
86 Ypok-koH(pepennus "PagnoakTHBHBIC U3TYICHHS B bubmmoreka [JOK
Npupoae, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0a72fe
87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsA0BOr0 U bubnuoreka [IOK
MacCOBOI'0 YUCE https://m.edsoo.ru/ff0a740c
88 DHeprus CBS3U aTOMHBIX sijiep. CBsA3b MAacChl U YHEPTUU bubmmorexa [JOK
P p- P https://m.edsoo.ru/ff0a786¢c
bu6nmorexa LIOK
89 Pemenue 3axau o Teme "Snepubie peakmyun”
A Hep peartt https://m.edsoo.ru/ff0a7628
90 Peaxiuu cuntesa u nenenus saep. UcTouHuKN SHEPTUn
ConHua u 3B€31
01 Ypok-koHpepennus "Anepuas suepretuka. JleicTeus
pPaZOaKTUBHBIX U3NTyYEHUH Ha KUBbIE OPTaHU3MBbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
" bubnuotexa [JOK
92 DJIEKTPOMAarHUTHOE T0JIe. DJICKTPOMAarHUTHBIC BOJTHBIL.
| https://m.edsoo.ru/ff0a7c7c
KBaHTOBBIE SIBICHUS
93 KonTponbhas pabota no teme "1eKTpOMarHuTHOE IOJIE.
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE SIBJIECHUS"
94 [ToBTOpenue, 0606menHue. JlaboparopHasie paboTHI IO KypCy bubnmnoreka [JOK
"B3zaumonencreue Tea" https://m.edsoo.ru/ff0a83f2
95 [ToBTOpenwue, 0600IeHNE. Pernenne pacyeTHhIX 1 bubmuoreka [IOK

KaueCTBEHHBIX 3a/1a4 1o Teme "Temnossle mpoueccs”

https://m.edsoo.ru/ff0a86ae
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[ToBTropenue, o6o0mIeHNe. Penienne pacueTHbIX U

96 . 1
KayecTBeHHBIX 3ama4 o Teme "KIIJI TermmoBeix aurarencii”
97 [ToBTropenue, 06o0mIeHNe. Penienne pacueTHbIX U 1
KauecTBeHHbIX 3a1a4 1o teme "KII/] anekrpoycrtaHoBOK"
08 [ToBTOpenue, 06o61eHue. JlaboparopHsie paboOThI 110 KypCy 1 1 bubmmoreka [JOK
"CBeToBBbI€ sIBICHUS" https://m.edsoo.ru/ff0a87e4
99 [ToBTOpenue, 0606menne. PaboTa ¢ Tekctamu o Teme 1 bubnunoreka LIOK
"3aKOHBI COXpaHEHUSI B MEXaHUKe" https://m.edsoo.ru/ff0a8ala
100 [ToBTOpenue, ob6obmenne. Pabora ¢ TekcTamu 1o Teme 1
"Konebanust 1 BOJTHBI"
[ToBTOpenue, 0606meHue. Pabora ¢ Tekctamu 1o Teme bubmmoreka [JOK
101 1
"CBeToBbI€C sIBIICHUS" https://m.edsoo.ru/ff0a8ef6
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

®usuka 9 knacc/ [leppimkun U.M., I'ytaux E.M., UBanoB A.U. u np. AxuumonepHoe
obmectBo «M3natenbeTBo «IIpocBemenne»

®dusuka : 8- kiacc : 6a30BbId ypoBeHb : yueOHuK / .M. Ilepoimkun, A.W. VIBaHOB. —
4-¢ u3n., crep. — Mocksa : [Ipocsemenune, 2024, — 255.

@dwusuka: 7-ii kmacc:6a30Bblii  ypoBeHb:yueOnux/ M, ,M.Ilepoimkun, A.W.MBaHOB.-3-¢
u3 ., nepepad.-Mocksa: [Ipocsemenne,2023.-239,[ 1]c.:u.

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

®dusuka: 9-ii kiacc: 0a30BbI YPOBEHb: CaMOCTOATEIbHBIE M KOHTPOJIbHBIE PAOOTHI:
yueOHoe mnocooue/A.E. Mapon, E.A. Mapon. - Mocksa: IIpocsemenne,2023.-
111,[1]c.:mm.

®dwuszuka : 8- kiacc : 6a30BBIM YPOBEHb : METOJIMYECKOEe Mmocodue K yueOnuky M. M.
[leprimkuna, A.W. UBanosa / O.A. Uepnukosa, C.H. 'manenkosa, B.B. KynpsiBies. —
3-e uzn., nepepad. — Mockasa : IIpocemienue, 2023. — 92, [1] c.

®wuszuka : 8-i kjacc : 0a30BbId YPOBEHb : CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHI :
yueOHoe mocoome / A.E. Mapon, E.A. Mapon. — 2-¢ m3a., crep. — MockBa :
[TpocBemenue, 2024. — 95, [1 ] c. : w.

®duszuka:7 kmacc: 0a30BBIM YpPOBEHB: CAaMOCTOATENbHBIE M KOHTPOJIbHBIE PAOOTHI:
yueOHoe mocobue/A.E. Mapon, E.A.Mapon.-3-¢ wu3a., mnepepad. -Mockaa:
ITpocgenienne,2023.-94, [2]c.:ui.

HUD®POBBIE OBPA3ZOBATEJIBHBIE PECYPCbl M PECYPCblI CETH
HUHTEPHET

Poll, YUN.RU



