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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs COCTAaBJICHA Ha
OCHOBE TIOJIOXKEHUW M TpeOOBaHUU K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM YypOBHE
OCHOBHOM 00pa3oBaTelbHON mporpammsl, npeactaBieHHbix B ®I'OC OO0, a takxe ¢
yuétoM (enepanbHOil paboueil mporpamMmbl BocnuTaHuss W KoOHIENIUu mpenoaaBaHust
yueOHoro npeameta «Dusuka.

Conepxanue mporpamMmsel 1o (pusrke HampaBieHO HAa (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOW TPAMOTHOCTH OOYYalOUIMXCS MW OpraHu3aluilo HU3ydeHuss QU3UKU Ha
NeATeIbHOCTHOM oCHOBE. B mporpamme 1o (u3rke yuuThIBatOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanusanuu tpedoBanniit ®I'OC OOO kx mIaHUPYEeMbIM JUYHOCTHBIM H
MeTanpeMETHBIM pe3yJibTaTaM OOYy4eHUs, a TAKKE MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-
HAyYHBIX YUYEOHBIX MPEJIMETOB HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma mo ¢Qu3uke ycTaHABIMBAET paclpejesieHre y4yeOHOro Mmarepuaia Io
rojgaM oOyuyeHus (1o Kjaccam), Impeajiaraet MPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUSHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHS MPEIMETHOIO COJEPKAHUA U YyUETE BO3PACTHBIX
0COOCHHOCTEH 00yYarOIITUXCS.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IENbIO OKAa3aHUS METOJAMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®usrka SABISETCS CHUCTEMOOOPA3YIOUIMM JJII ECTECTBEHHOHAYYHBIX Y4EOHBIX
MPEIMETOB, MOCKOIBbKY (U3MYECKHE 3aKOHBI JIE)KAT B OCHOBE TMPOIECCOB U SIBICHMUIA,
M3y4aeMbIX XUMUEH, OMOJIOTHEN, aCTPOHOMUEH U (PU3NUYECKO reorpadueii, BHOCUT BKIIA]
B €CTECTBEHHOHAYYHYI0 KAapTHHY MHpA, MPEAOCTaBIsieT HaubOoyee sCHbie 00pasiibl
MPUMEHEHUSI HAyYHOTO METOJia TMO3HAHUs, TO €CTh CIOC00a MOIY4YeHUs JOCTOBEPHBIX
3HAaHUU O MUDE.

Omna W3 TIABHBIX 3aJad9  (PU3HYECKOTO O0Opa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (HOPMUPOBAHUH €CTECTBEHHOHAYYHON IPaMOTHOCTH M MHTEpeca K
HayKe y 00y4arommnxcs.

N3yuenne ¢us3nku Ha 0a30BOM YPOBHE IMPEIIOIAraeT OBJAJCHUE CIEIYIOUUMHU

KOMIICTCHTHOCTAMHU, XapPaKTCPU3YIOMINMHU CCTCCTBCHHOHAYYHYIO I'PAMOTHOCTD!



o Hay4YHO OOBSICHSITH SIBIICHHUS;

o OIICHUBATh U MIOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIE0BAHUS;

o MHTEPNPETUPOBATh JAHHBIE W MCIOJb30BATh HAYYHbIE JOKA3aTEIbCTBA IS
MOJTy4YE€HUS BBIBOJIOB.

[enu n3yuenus Gpu3NKu HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OIMpPECICHBI B
Konnenmuun mnpenogaBanust ydeOHoro mnpeamera «dPusnka» B 00pa3zoBaTENIbHBIX
OpraHu3alusax Poccwuiickon Qdenepauny, peanu3yroLnx OCHOBHbIE
o011eo0pa3oBaTesibHbIC MPOTPAMMBI, YTBEpKIEHHOU penenrem Komnernn MunucrepcTa
npocgernieHus: Poccuiickoit @enepanuu (mpotokoit ot 3 gexadpst 2019 r. No [1IK4BH).

Ieaun nzyyenus pusuku:

o npuoOpeTeHne WHTepeca U CTPEeMJICHUS OOYyYalolUXCSd K HAYYHOMY H3YYCHHIO
IPUPO/IbI, Pa3BUTUE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CITOCOOHOCTEN;

o pa3BUTHE TMPEJACTABICHUM O HAydYHOM METOJe TO3HaHUS H (QopMHpOBaHUE
MCCIIEI0BATEIBLCKOTO OTHOILLICHUS K OKPYKAIOIUM SIBIICHUSIM;

o dbopMHUpOBaHUE HAyYHOTO MHUPOBO33pPEHUS KaK pe3ylibTaTa HU3Y4eHUS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

o dbopMuUpoBaHUE TPEACTABICHHM O poid (PU3UKK IS Pa3BUTHS  JPYTHX
€CTECTBECHHBIX HAYK, TEXHUKHU U TEXHOJIOTUM;

o pa3BUTHE TMPEJCTABICHHH O BO3MOXHBIX cdepax Oyaymeid mnpodeccuoHanbHON
NEATEeIIbHOCTH, CBSI3aHHOW ¢ (PU3HMKOHM, MOATOTOBKA K AaNbHEHIIEMY OOYYEHHIO B ITOM
HaINpaBJICHUMU.

JlocTkeHue 3THX IeNied MporpaMmbl MO (U3MKE HAa ypOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus 00eCTICUNBACTCS PEHICHUEM CIIEYIONINX 3a/1a4:

o MpUOOpETeHNEe 3HAHWN O JHUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

o NpUOOpPETeHHE YMEHUW OMHUCHIBATh M OOBICHATH (U3MYECKUE SBICHUS C
HCMOJIb30BAHUEM TOJIYYCHHBIX 3HAHUU;

o OCBOCHHME METOJIOB PELICHUS MPOCTEUIINX PACUYETHBIX 3a4a4 C HUCIIOJIb30BAHHEM

du3nUYecKux Mojieei, TROPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;



o pa3BUTHE YMEHUW HAOMIOAATh MPUPOJHBIE SBICHUS U BBIIOJHATH ONBITHI,
nabopartopHble pabOTBl M OSKCIEPUMEHTAIBHBIE HCCIENOBAHUA C HCIOJIb30BAHHEM
U3MEPUTEIBHBIX TPUOOPOB;
o OCBOEHHE NPUEMOB pabOThl ¢ MHPOpMaLKel (HU3NUECKOTO COAEpkKaHUS, BKIIOYas
MH(OPMAIUIO O COBPEMEHHBIX TOCTHXKEHUSIX (PU3UKH, aHATIU3 U KPUTUYECKOE OLICHUBAHUE
uH(popmaImy;
o 3HAKOMCTBO CO cdepaMu MpOoPECCHOHANBHON AEeSTENbHOCTH, CBSI3aHHBIMU C
(U3HUKOI, 1 COBPEMEHHBIMHU TE€XHOJIOTUSIMHU, OCHOBAHHBIMHU Ha JIOCTHXKEHUSAX (PU3UUECKOU
HaYKH.

Ha wusyuenue ¢usuku (0a30BbId ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeno), B 8 Kiiacce

— 68 uacoB (2 waca B Heaemw), B 9 kimacce — 102 wyaca (3 waca B Heuemo).

[Ipemmaraemelii B iporpaMMe 1o (pu3uke nepedeHb 1a00paTopHBIX paboT W OTBITOB
HOCHUT PEKOMEHIaTEIbHBIN XapaKTep, YUUTEh JelIaeT BBIOOP MPOBEICHUS Ta00PaTOPHBIX
paboT W OMBITOB ¢ YYETOM HHIAWBHUIYAJBHBIX OCOOCHHOCTEH OOYYaroIIuXCs, CITMCKa
OKCIIEPUMEHTAIBHBIX 3aJaHHUM, MPEIIaraéMbIX B paMKaX OCHOBHOI'O TOCYIapCTBEHHOTO

AK3aMEHa 10 (PU3HKE.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®u3uka u e€ poJib B NIO3HAHUM OKPYXKAOLIEr0 MUPA.

®usuka — Hayka o0 Ipupoge. JSBnenus npuponsl. Duszuueckue SABICHUS:
MEXaHUYECKHE, TEIJIOBBIC, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Odusnueckue BenuuuHbl. M3mepenue ¢usndyeckux BenuduH. Ouznueckue npudOopshl.
[Torpemnocts u3mMepenuil. MexxyHapoaHasi Cuctema eJIMHUIL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAyKW M3y4aroT Mpupoay. EcTecTBeHHO-
HAy4HBIA METOJ| TIO3HAHMS: HAOJIOJEHNEe, TTOCTAHOBKA HAYYHOT'O BOIPOCA, BBIIBUKECHUE
TUIIOTE3, SKCIEPUMEHT IO TPOBEPKE THUIOTE3, OOBICHEHHE HAOJI0/1aeMOTO SIBJICHUS.
Onucanne GU3NIECKUX SIBJICHUHN C TIOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHnueckue, TEIJIOBbIE, JIEKTPUUYECKNE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®usnueckue MpudOpkI U NPoIeAypa IPSIMbIX H3MEPEHUN aHATOTOBBIM U IU(PPOBHIM
pudopoMm.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1MEHbI IeNEeHUs MIKaIbl U3MEPUTETHLHOTO TTprOOpa.
HN3mepenne paccTOsTHUM.
N3mepenne 06bEMa KUIKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJbIX TEll.

A A o

N3mepenne TtemmepaTypbl MPH IOMOINM KUIKOCTHOIO TEPMOMETpa MU JATUHKA
TEMIIEPATYyPHI.

6. IlpoBeneHue McClIeIOBaHMS IO TPOBEPKE THUITOTE3BI: JAIBHOCTH IMOJETA IIapHKa,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIBIIIE BRICOTA MYyCKA.

Pa3nea 2. IlepBoHavajibHbIe CBeeHHSI 0 CTPOEHUH BelllecTBA.

CtpoeHue BelIeCTBa: aTOMbI U MOJICKYJbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINAEC

AUCKPCTHOC CTPOCHHC BCIICCTBA.



JIBr>keHne yacTull BemiectBa. CBsi3b CKOPOCTU JABUKEHHUS YaCTHUI[ C TEMIEPATypOil.
BbpoyHnoBckoe nBmxenue, nuddysus. BzaumoneicTBue yacTuil BeliecTBa: MPUTKEHUE U
OTTaJIKUBAHUE.

ArperatHple COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U TBEPIBIX
(kpucTamuIM4eckux) Ted. B3auMocCBsI3b MEXIy CBOWCTBAMU BEIIECTB B  Pa3HbBIX
arperaTHbIX COCTOSIHUSX W HMX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

Jemoncmpayuu.

1. HaGmonenre OpOyHOBCKOIO JIBUKEHHUS.
2. Habmonenue nuddysuu.
3. HaGmroneHnue sBIEHHUM, OOBSCHSIONIUXCS NPUTSHKEHUEM WM OTTAJIKHBAHUEM
YaCTHUIl BELIECTRBA.
Jlabopamopnuie padbomot u onvimot.
1. Ouenka nuaMmerpa aToMa METOAOM PSJIOB (C UCTIONB30BaHUEM (poTorpaduii).
2. OnbITHI 110 HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHue U B3auMo/ieiicTBHe TeJl.

Mexannueckoe aBuxkeHue. PaBHOMEpHOE W HepaBHOMEpPHOE ABUkKeHUE. CKOPOCTb.
CpelnHsst CKOpOCTh IPU HEPABHOMEPHOM ABUKEHUH. Pacy€T myTH U BpeMEHU JBUKECHUSI.

SIBneHue nHepunu. 3aKoH MHEpUUU. B3aumoneiicTBue Ten Kak MpUYMHA U3MEHEHUS
CKOPOCTH JABMXEHHUs Tesl. Macca kak Mepa nHepTHOCTH Tena. [InotHocTs BeniecTBa. CBsI3b
TJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTRA.

Cuna kak xapakTepucTuka B3aumojeiictBusa Ten. Cuia ynpyroctd u 3akoH ['yka.
N3mepenue cuiibl ¢ NOMOIIBIO TUHAMOMETpA. SIBlIeHHE TATOTEHUs U cuia TshkecTu. Cuna
TSOKECTU Ha JApyrux ruiaHetax. Bec tenma. HeBecomocth. CrioxkeHue Cuil, HampaBIICHHBIX
1o oaHou npsimoid. PaBHoelcTBytomas cuil. Cunia tpenust. TpeHne CKOIbKEHUs U TPEHHE
nokosi. TpeHue B NpUpoje U TEXHUKE.

Jemoncmpayuu.

1. HaOmronenue MeXaHMYECKOro JBHIKEHUS TeIa.

2. V3mepeHne cKOpOCTH MPSMOJIMHEHHOTO TBUKCHHUS.



3. HaOmronenue siBaeHUS HHEPLIUH.

4. HaOmroneHue u3MEHEHHs] CKOPOCTH TP B3aUMOJICHCTBUU TEll.
5. CpaBHeHHME MacC MO B3aUMOJICHCTBHIO TEIL.

6. CioxeHue cuil, HalpaBICHHBIX MO OJAHOU MPSMOM.

Jlabopamopnuie padomot u onvimot.

1. Onpenenenne CKOPOCTH PAaBHOMEPHOTO JBHMKEHUs (IIapuKa B SKHJIKOCTH, MOJETU
ANEKTPUUECKOr0 aBTOMOOMIISI M TaK Jiajee).

2. OrmpezeneHue cpeaHeil CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa MO HAKIOHHOMN
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO TeENA.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsikeHUs (Aedopmaiiuu) mpy>KUHbBI
OT MPUJIOKEHHOMN CHIIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJBKEHHS OT Beca Tella
U XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjienue TBEPABIX TeJI, KUIKOCTE U ra3oB.

Hanenne. CrnocoObl yMEHBIIEHUS M YBEIWYeHHUs aaBiieHus. JlaBieHue rasa.
3aBUCUMOCTH JIaBlieHUsI ra3a OoT 00béMa, Temmneparypsl. Ilepenaya naBnenust TBEPIBIMU
TeIaMu, KUAKOCTAMM H ra3amu. 3akoH [lackans. I[lHeBMaThuyeckue MalIWHBI.
3aBUCUMOCTh JIaBJICHUSI KUAKOCTH OT TriayOuHbl. ['mapoctaTuueckuii mapajoxc.
CooOmatomuecs cocynbl. [ 'uapaBinueckre MEXaHU3MBbl.

Atmocepa 3emnanm u atmocdepHoe naBieHue. [IpuumHBI  CylIeCTBOBaHUS
Bo3yIHON 00onouku 3emun. OnbiT Toppuuennu. M3mepenne atMochepHOro TaBlIeHUS.
3aBUCUMOCTh aTMOC(EPHOTO JABJICHHSI OT BBICOTHI HaJ ypoBHeM Mops. [IpuGopbr mis
M3MEpEeHHsI aTMOC(HEPHOTO JaBICHUS.

JlelicTBUE KMAKOCTM W Tra3a Ha NOTPYKEHHOE B HHUX Teno. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTH JaBIEHUS ra3a OT TeMIEpaTyphl.
2. Tlepemada naBiaeHUS KUIAKOCTHIO U Ta30M.

3. Coobmraroruecs: COCy/Ibl.



4. T'mapaBinuyecKuii mpecc.

5. IlposiBnenue neiicTBusl aTMOCPEPHOTO JABICHUS.

6. 3aBUCMMOCTH BBITAIKUBAIOIIEH CHJIBI OT O0BEMA MOTPYKEHHOM 4YacTH Tela u
IJIOTHOCTH KUJIKOCTH.

/. PaBeHCTBO BBITAJKUBAIOUIEH CUIIbI BECY BBITECHEHHON HKUAKOCTH.

8. YcnoBue mnnaBaHMsl Ted: IJIaBaHUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOUIEHHUS MNIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnuie padbomut u onvimot.

1. UccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMaA MOTPYXEHHOU B
KUJKOCTh YaCTHU Tea.

2. OrmpezeneHne BBITATKUBAIOLIEH CHUIIBI, JEHCTBYIOIIEH Ha TeJOo, MOTPYKEHHOE B
KUIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIICH CHUJIbI, JEHCTBYIOLIEH HaA TEJlO B
KUJIKOCTH, OT MacChI Tela.

4. OnbpIThl, 1€MOHCTPUPYIOUIUE 3aBUCUMOCTh BBITAJIIKUBAIOUIEH CHUJIbI, EWCTBYIOIIEH
Ha TEJO B XUAKOCTH, OT 00BEMa MOTPYKEHHOW B JKUIKOCTh YAacTH Tella U OT
IJIOTHOCTH YKUJIKOCTH.

5. KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOAKH M OIpEIEIECHUE €€
rPy30II0IbEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanndeckasi pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHs
peruara. [IpuMeHeHune mpaBuia paBHOBECHS pbluara K OJIOKy. «30J0TO€ MPaBUIIO»
mexanuku. KI1J] mpocteix Mexannu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas >Heprusi. Kunetnueckass 1 noteHnuanbHas 3Heprus. [IpeBpamienue
OJIHOTO BH/Ia MEXAHUYECKOW SHEPTUH B IPYTroi. 3aKOH COXPAHEHMS JHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. TIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimol.



1. Omnpenenenue pabOThl CWJIBI TPEHUS IPU PABHOMEPHOM JBHKEHUU TeJa IO
TOPU30HTAILHOM ITOBEPXHOCTH.

2. WccnenoBanue ycioBHI paBHOBECHS pbluara.

3. M3mepenune KII/] HakIOHHON MIOCKOCTH.

4. VI3ydeHue 3aKOHA COXPAHEHHS] MEXAHUYECKOU SHEPTUH.

8 KUIACC

Pa3znea 6. TeruioBble siBJIeHUS.

OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA.
Macca u pazmepbl aTOMOB U MOJIEKYH. OTBITHI, MOJTBEPKAAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHOKUHETHYECKON TEOPUHU.

Mopgenun  TBEpAOro, IJKHJAKOTO W  Ta3000pa3HOr0  COCTOSSHMM  BEIECTBA.
Kpucrammueckue n amopdusie Tena. OObsiCHEHUE CBOMCTB ra3oB, KUIKOCTEH U TBEPIBIX
TE€JI HAa OCHOBE IIOJOKEHUN MOJEKYJISpPHO-KUHETHYECKOW Teopur. (CmayuBaHWE U
KalWUISIPHBIE SIBJICHUs. TermnoBoe pacliupeHue 1 CKaTHeE.

Temnepatypa. CBs3b TeMHEpAaTypbl CO CKOPOCTBHIO TEIJIOBOI'O JBH)KEHUS YaCTHII.
Buyrtpennsisi sneprusi. CrniocoObl M3MEHEHHUsT BHYTPEHHEW HHEPruu: TeIulonepeaada u
coBepiieHne padboTel. Buibl Temionepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUCHHUE.

KomnuectBo TeruioTel. Y aepHas TEIUIOEMKOCTD BEIIECTBA. 1e€II000MEH M TEILUIOBOE
paBHOBecHMe. YpaBHEHHE TemioBoro OanaHca. IlmaBmeHne ©  oTBepJeBaHUE
KPUCTAJUTMYECKUX BEILIECTB. YJeibHas Teriora IuiaBineHus. [lapooOpazoBanue u
kougeHcarus. Mcnapenue. Kunenne. Y aenbHas TemioTa mapooOdpa3oBaHus. 3aBUCUMOCTh
TEMIIEPATYphl KUTICHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TEIIOTa CrOPAHMUSL.

[Mpunuunsl pabotsl TemnoBbix aurateneil KIIJ| temnoBoro nsurarens. TemioBbie
JIBUTATENIH U 3aIIUTa OKPYXKAOUIEH CPEIBI.

3aKOH COXpaHEHUS U NMPEBPALLECHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.



HaGnronenre OpoyHOBCKOTO IBUKEHUS.
HaGmonenune nuddysun.
HaGmroenre siBIeHUI cMaunBaHWs ¥ KalTUJUISIPHBIX SIBIICHUA.

HaGumonenue TerioBoro paciimpeHust Teil.

o~ WD -

N3menenune [naBiieHust Ta3za TMpuU  M3MEHEHUHM o0ObEMa W HArpeBaHUU WU

OXJIAXKICHUU.

6. IlpaBuia u3MepeHus TeMIepaTyphl.

7. Bupsl Temionepenayu.

8. OxyakJieHHue Mpu COBEpLICHUU PAOOTHI.

9. HarpeBanue nipu coBepIiieHUH pabOThl BHEIIIHUMU CHUJIAMU.

10.CpaBHeHHE TETUIOEMKOCTEH pa3TUnYHBIX BEIIECTB.

11.HaOnronenue KAIIEHUS.

12.HaGmroieHrie MoCTOSTHCTBA TeMIIEpaTyphl IPH TUIABICHUH.

13.Moaenu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padbomot u onvimot.

1. OmnbIThI IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSIKCHHUS.

2. OmBITHI IO BBIPAIIMBAHUIO KPHUCTAIIJIOB MIOBAPEHHOW COJIM MIJIM caxapa.

3. OnpITel MO HAOMIOJAEHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, YKHUAKOCTEH W TBEPABIX
TEI.

4. OmpeneneHue JaBJIeHUs BO3yXa B OaTOHE IITPHUILA.

5. OnpITB, JEMOHCTPUPYIONIME 3aBUCHMOCTH JABJCHUS BO3ayXa OT €ro o0béma u
HarpeBaHus WIK OXJIAXKICHUS.

6. IlpoBepka ruIoOTE3bl JIMHEHHOW 3aBUCHMOCTH JUIMHBI CTOJOHWKA >KHUIAKOCTH B
TEPMOMETPUUICCKON TPYyOKE OT TEMITEpaTypHl.

7. HaGmroneHnue n3MeHEeHHs] BHYTPEHHEH SHEPrUM Tejla B PE3yJIbTaTe TEIIONEePeIaun
¥ paOOTHI BHEIITHUX CHJI.

8. HccnenoBanue sBICHHS TEIUIOOOMEHA INMPU CMEIIMBAHWK XOJOJHOM W Topsdcit
BOJIBI.

9. OmpenelleHre KOJIMYECTBA TEILIOTHI, TOJYYCHHOTO BOJON IIPH TEIUIOOOMEHE C

Harp€TbiM MCTANNIMYCCKHUM HUJIMHIPOM.



10.Onpenenenne yneabHON TEITOEMKOCTH BELIECTBA.
11.UccnenoBanue mpoiiecca UCIapeHus.
12.0Onpenenenre OTHOCUTENBHOM BIa)KHOCTH BO3yXa.
13.0Onpenenenre yneapHON TEIIOTH MJIaBICHUS JIbA.

Pazgen 7. Jinekrpuyeckre 1 MATHUTHBIE SIBJICHUS.

OnekTpuzauus Ten. J(Ba poma  BIEKTPUYECKUX  3apsiaoB.  BiammoneiictBue
3apspKeHHBIX Tell. 3akoH KyroHa (3aBUCUMOCTB CHUJIbI B3aUMOJICHCTBUS 3apsKEHHBIX Tel
OT BEJIMUMHBI 3aPSI0B U PACCTOSIHUS MEXK]Ty TEIaMu).

Onektpuueckoe moje. Hanpsok€HHOCTH  anekTpuyeckoro mojs.  [IpuHiun
CYMEPTO3UIINH IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snekTpudeckux 3apsiioB.  DJIEMEHTApHBIM  AJCKTPUUYECKUN  3apsjl.
Crpoenue aroma. [IpoBOAHUKM W JUAJNICKTPUKH. 3aKOH COXPAHEHUS DJICKTPUYECKOTO
3apsaa.

DNEeKTpUUECKUN TOK. YCJOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOrO0 TOKa. VMCTOUHMKH
MOCTOSIHHOTO ~ ToKa. JIeWCTBHsSL  DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUI TOK B JKUJIKOCTSX M ra3ax.

Onektpuueckas 1enb. Cuna Toka. DnekTpuueckoe HarpsikeHue. CONnpoTUBIEHUE
IPOBOJIHUKA. YJENbHOE CONPOTHBIECHUE BellecTBa. 3akoH Oma s ydyacTKa LEenu.
[TocnenoBaTenpHOE U ApaIEIbHOE COEUHEHHNE TPOBOHUKOB.

PaGoTa u MOIIHOCTH 3IEKTpUUECKOro Toka. 3akoH Jxoynsg—Jlenna. Dnekrpuyeckue
IIEMU ¥ IOTPEOUTENN ANEKTPUIECKOM dHepTrun B ObITy. KOopoTKoe 3amMbIKaHueE.

ITocTostHHBIE MarHUTHL. B3auMO1€MCTBUE MTOCTOSSHHBIX MAarHUTOB. MarHuTHoOE moJIE.
MarauTtHoe Tmoie 3eMJId M €ro 3HaueHWe I KW3HKM Ha 3emsie. OmblT Opcrena.
MarHutHoe TMojie 3JIEeKTpUYecKoro Toka. [IpuMeHeHue >JIEeKTPOMAarHUTOB B TEXHUKE.
JleficTBlie MarHMTHOIO TOJIE HA MPOBOJHUK C TOKOM. OJEKTPOABUTATEIb MOCTOSHHOTO
TOKa. MCrionp30BaHUE 3IEKTPOABUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitet ®apanes. SBneHue »saexkTpomMarHuTHOM wuHAyKuuu. IlpaBuno Jlenua.
Onektporenepatrop. CrnocoObl MOAYYEHUS dJAESKTPUISCKON dHEPTUH. DJIICKTPOCTAHIIMUA Ha
BO300HOBIIIEMbIX UCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.



DIIeKTpU3anus Te.

JIBa poJa JIEKTPUUYECKUX 3apSA0B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEJ.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTuyecKass NHIYKIIMS.

3aKOH COXpaHEHHUs SJIEKTPUUECKUX 3aPsI0B.

[IpOBOJHUKH U TUANEKTPUKH.

MopenupoBaHie CUIIOBBIX JTUHUHN 3JIEKTPUUECKOTO MOJIS.

HMcTouHMKY TTIOCTOSIHHOT'O TOKA.
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JIeHcTBUSA DIIEKTPUUYECKOTO TOKA.
10.25eKTpUYEeCKUl TOK B KHUIKOCTH.
11.T"a30BBbIii paspsia.
12.3mepenune CUitbl TOKa aMIIEPMETPOM.
13.U3mepenne 2eKTpUIeCKOTo HAMPSHKEHUsI BOJTBTMETPOM.
14.PeocTaT 1 Mara3uH CONMpPOTUBIICHUN.
15.B3aumoieiicTBie MOCTOSTHHBIX MarHUTOB.
16.MonenupoBaHre HEBO3MOKHOCTHU Pa3eICHUs MOJIIOCOB MarHuTa.
17.MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
18.0OmmIT DpcTena.
19.MarauTHoe 1oJie ToKa. DJIEKTPOMAarHuT.
20. JleiicTBME MarHUTHOT'O TOJISI HA MPOBOJHUK C TOKOM.
21.2OneKkTpoaBUTaTENh TOCTOSHHOTO TOKA.
22.VccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHYKITUH.
23.0mnbiTel Dapaes.
24.3aBUCUMOCTH HANPABJICHUS] HHIYKIIMOHHOTO TOKA OT YCJIOBUM €T0 BO3SHUKHOBEHHSI.
25.D1eKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnuie padbomot u onvimol.
1. OnbIThl IO HAOTIOEHUIO STIEKTPU3AINH TEJ UHAYKIIUEH U IPU COMPUKOCHOBEHUH.
2. UccnenoBanue MeMCTBHSI SIEKTPUUCCKOTO OIS HA TIPOBOIHUKH M TUDJICKTPUKH.
3. COopka u nmpoBepKa pabOThI AASKTPUUSCKOM TN IMTOCTOSHHOTO TOKA.

4. V3mepeHue u peryaupoBaHuE CUIIbI TOKA.



5. M3mepenue u peryampoBaHUe HAMPSKEHUS.

6. UccnenoBanue 3aBUCUMOCTM CHJBl TOKAa, HWIYLIETO 4Ye€pe3 pe3UucTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHMSI Ha PE3UCTOPE.

7. OnpIThl, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTb 3JIEKTPUYECKOTO COMPOTHUBICHUS
IPOBOJAHHUKA OT €r0 JJIMHBI, IUIOIIAIM MONEPEYHOr0 CEUEHUs U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHUS HANpPsDKEHUH MpPU MOCIEI0BATEIBHOM COEAMHEHHUH
JIBYX PE3UCTOPOB.

9. [poBepka npaBuiia JjIsl CUIIbI TOKA MPU MapajieIbHOM COSIUHEHUU PE3UCTOPOB.

10.Omnpenenenre padboOThI 3IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11.0Omnpenenenre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

12.WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYIIET0 4Yepe3 JaMIIO4Ky, OT
HANPSDKCHMS Ha HEH.

13.Omnpenenenue KIIJ[ narpeBaTesns.

14.VccnenoBanre MAarHUTHOTO B3aUMOJIEHCTBHSI TTOCTOSTHHBIX MarHUTOB.

15.3yyeHne MarHUTHOTO TIOJISi TOCTOSIHHBIX MAarHUTOB TPU UX OOBEAUHEHUU U
pazzereHuH.

16.WccnenoBanue nedCTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.0nbITEI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbI B3aUMOJICHCTBUS KATYIIKH C
TOKOM M MarHuTa OT CUJIbI TOKA U HANPaBJIEHUS TOKA B KATYIIIKE.

18.M3yuyenue necTBUsI MAarHUTHOTO TOJISI HA MIPOBOJIHUK C TOKOM.

19.KoHcTpynpoBaHue 1 U3y4eHHE PAOOTHI DJICKTPOABUTATEIIS.

20.Usmepenne KIIJI anexkTpoaBUraTeIbHON YCTAHOBKH.

21.OmnbITH O UCCTEOBAHUIO SBJICHUS JIEKTPOMArHUTHOW MHIYKIIUU: MCCIICIOBAHUE

W3MEHCHUM 3HAUCHUS U HaIIPaBJICHUA MHAYKIIHMOHHOI'O TOKA.
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Pa3gea 8. Mexanundeckue siBJIeHHS.
MexaHn4eckoe JIBU>KCHHUE. MarepuanbHas TOYKa. Cucrema OTCUYETa.

OTHOCHUTEIILHOCTh MEXaHUUYECKOT'O JABHKCHMUS. PaBHOMepHOG HpﬂMOHHHeﬁHOG JABHKXCHUC.



HepaBHoMmepHOe npsMonnHeniHoe nBrkeHne. CpelHssi 1 MTHOBEHHAs! CKOPOCTh Teja MpH
HEPAaBHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckOpeHHOE MpsIMOJMHEHHOE ABWKeHue. CB0OOOIHOE mMajcHUE.
OmnbiTel ["anunest.

PaBHOMepHOE NBUKEHME TIO OKpYKHOCTH. [lepron u yactota obpamienus. Jlnnelnas
U yTJI0Bas CKOPOCTU. LIeHTpOoCTpeMUTENIBHOE YCKOPEHHE.

IlepBeiit 3akoH Herorona. Bropout 3akoH HeroroHa. Tperuit 3akoH HproToHa.
[TpuHIUIT CYyNEepnO3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: CHiia TPEHUS CKOJIbXKEHUS, CUJIa TPEHUS
MOKOS, IPYTU€ BUABI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOT'O TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJICHHUS.
JIBuxxenne mnaHer BOKpyr Connua. IlepBasg kocmuueckas ckopoctb. HeBecomocTh u
EPETrPy3KHU.

PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEpP0€E Teslo. PaBHOBecHe TBEPIOTO
TeJla C 3aKPEIUIEHHON OChIO BpalieHus. MoMeHT cuisl. LIeHTp TskecTu.

Nmnynec tena. W3meHenune wumnynbca. Mmnynbc cunbl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE BUKEHHUE.

Mexanndeckasi paboTa W MOIMHOCTh. PaboTa Cui TSAXKECTH, YHPYrOCTH, TPEHUS.
CBs3b sHepruu U pabothl. [loTeHnnanbHas sHEPrus Tena, MOJAHITOr0 HaJl TOBEPXHOCTHIO
3emuid. [loTeHnmanbHas SHEPTrUsi CxKatou NpykuHbl. KuHetnueckas sHeprus. Teopema o
KUHETUYECKOW SHEPruu. 3aKOH COXPaHEHUSI MEXaHUUECKON YHEPTUH.

Jemoncmpayuu.

1. HaGmronenne MEeXaHUYECKOTO JIBUKEHUS TeIa OTHOCUTEIIBHO Pa3HBIX TET OTCUYETA.

2. CpaBHEHHE MyTel M TPACKTOPUA JBUKEHHUS OJHOTO M TOTO e TeJa OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

3. M3mepenne CKOpOCTH M YCKOPEHUS MIPSIMOTHHEHHOTO IBHYKECHHUS.

4. WccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHSI.

5. HaOmronenue nBUKEHHS TeJa MO OKPY>KHOCTH.



6. HaGmrogenne MexaHMYECKUX SBJIEHUH, MPOMCXOASIIMX B CHCTEME OTCUYETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHHMH OTHOCHUTEJIBHO
kaOuHeTa (PU3UKH.

/. 3aBUCUMOCTb YCKOpPEHHUS Tela OT MacChl Tella U JEHCTBYIOIIEH Ha HETO CHUJIBI.

8. HaGnronenue paBeHCTBaA CUII IPU B3aUMOJICUCTBUH TEIL.

9. U3menenue Beca Tena MpU YCKOPEHHOM JIBUKEHHUHU.

10.Ilepenaya ummnyibca Mpu B3aUMOJIEUCTBUH TEII.

11.TIpeo6pazoBaHusi SHEPTUU [IPU B3AUMOJICHCTBUHU TEN.

12.CoxpaHneHue umiysibca Npyu HEYyIpyroM B3auMOJICHCTBUU.

13.Coxpanenue umiysibca npu adCOIIOTHO YIPYTOM B3aUMOJCHCTBHUU.

14.HaGmnroieHre peakTUBHOTO JIBUXKCHHS.

15.CoxpaHeHne MEXaHUYECKON SHEPrUuu IPU CBOOOHOM MaJICHUH.

16.CoxpaHeHne MEXaHMYECKOW DHEPruu TMpH JBMKEHUU Tela IMOoJA JAeHCTBHEM
IPYKUHBI.

Jlabopamopnuie padbomot u onvimot.

1. KoHcTpynpoBaHue TpakTa JUisl pa3roHa M JajJbHEHIIEr0 PAaBHOMEPHOI'O JIBHXKCHMSI
IIapUKa WX TEJIEKKH.

2. OnpeneneHue cpeHE CKOPOCTU CKOJBXKEHHs Opycka WM ABM)KECHHUS IIapHKa I10
HAKJIOHHOM IIJIOCKOCTH.

3. OmpeneneHue yCKOpEHUsl Tejla MPU PaBHOYCKOPEHHOM JABM)KEHHUU IO HAKJIOHHOU
IUIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBH)KEHHUU
0e3 HauaIbHON CKOPOCTH.

5. IlpoBepka rumorTesbl: €ciIM MpU PaBHOYCKOPEHHOM JBI)KEHHHM Oe€3 HauyalbHON
CKOPOCTM IIyTH OTHOCATCS KakK psAJ HEYETHBIX YHCET, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJINHAKOBBI.

6. HccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHJIbI HOPMAaJIbHOTO
JABJICHUS.

7. Omnpenenenrie K03 PUIUEHTA TPEHUS CKOTBKECHUSI.

8. Ompenenenrne >KECTKOCTU TPYKUHBI.



9. Onpenenenrie padbOTHl CUJIBI TPEHUS NPU PABHOMEPHOM JIBHKEHHUM Teja IO
TOPU30HTAILHOM ITOBEPXHOCTH.

10.Onpenenenue paboOThl CUJIBI YOPYTOCTH MNPH MOABEME Tpy3a € HCIOIb30BaHUEM
HETOABMYKHOTO U MOJIBUKHOTO OJIOKOB.

11.By4denue 3aKoHa COXPAHEHUS YIHEPTUH.

Pasznen 9. Mexanu4yeckue KoJ1e0aHUSA U BOJHBI.

Konebarensnoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWM: TEpPUO/I,
4acToTa, aMIUIUTy1a. MaTeMaTuuecKuil U NpYy>KUHHBIA MasTHUKU. [IpeBpaiiienre aHeprun
P KOJI€OATEIILHOM JIBUKEHUU.

3aryxatomue kosicOanus. BwiHyXIeHHbIe KojeOanus. Pe3onanc. Mexanuueckue
BOoJIHBL. CBOMCTBA MEXaHMYECKUX BOJH. [IpojonibHBIE M TomepeuHble BOMHBL J{nmHA
BOJIHBI U CKOPOCTH €€ pacrnpocTpaHeHUs. MexaHHMYecKHhe BOJHBI B TBEPIOM TeJe,
CEMCMUYECKNE BOJIHBI.

3Byk. ['pomkocTh 3Byka © BbicOTa ToHa. OTtpaxkeHue 3Byka. HWHpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

HaGmonenue xonebanuii Te 1Mo AEMCTBUEM CUIIBI TSKECTH U CUIIBI YIIPYTOCTH.
HaGmonenne koebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmroieHne BRIHYKICHHBIX KOJIeOAHUM U pe30HaHca.

Pacnipoctpanenue mpo10JIbHBIX U MOTIEPEYHBIX BOJH (Ha MOJIEIH).

Ha6moz[eHHe 3aBUCHUMOCTH BBICOTBI 3BYKa OT 4aCTOTHEI.
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AKyCTHYECKHUUN PE30HAHC.
Jlabopamophuie pabomot u onvimot.
1. Ompenenenre 4acTOTHI U EPUOIA KOJICOAaHUH MAaTEMAaTHIECKOTO MasiTHUKA.
2. OmpenelieHre 9acTOTHI M IEPHO/1a KOJIeOaHUH TPYKMHHOTO MasTHHKA.
3. HccnenoBanue 3aBHCHUMOCTH TIEPHOJIa KOJICOAHHI MOABEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. WccnegoBaHue 3aBUCUMOCTH NEpUOIa KOJeOaHUM MPYKUHHOTO MasiTHUKA OT MacChl

rpysa.



5. IlpoBepka HE3aBUCMMOCTU TMEpUOAa KoJieOaHUM I'py3a, MOJABEIICHHOTO K HUTH, OT
Macchl Irpy3a.

6. OmbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb TNE€PUOJA KOJEOAHUU MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

/. VI3amepeHue yCKOpEeHHsSI CBOOOHOTO MaJCHUSI.

Paszznen 10. DiieKTpOMarHMTHOE 110JI€ ¥ 3JICKTPOMATHUTHbIE BOJHBI.

DNeKTPOMarHUuTHOE noJie. DNeKTPOMarHUTHBIC BOJTHBI. CaoiicTBa
ANEKTPOMArHUTHbIX  BoJH. [llkama  2JIeKTpOMarHUTHBIX  BOJIH.  Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DnekTpoMarHutHas npupoja ceeta. CkopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CasoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.
2. BoiyiHOBBIE CBOICTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. M3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOUIILHOTO TeliepoHa.

Pa3zpnen 11. CBeToBbI€ ABJICHHUS.

JIyueBass moxenb cBera. Mcrounuku cBera. [IpsMonuHeHOE pacrnpocTpaHEHUE
ceera. 3atrmeHus Connna u Jlynel. Ortpaxenue cBeta. Ilnockoe 3epkano. 3akoH
OTpa’)KEHHUs CBETA.

[Ipenomiienne cBera. 3akoH IpesioMJieHUs! cBeTa. [loHOE BHYTpeHHEe OTpa)KeHue
cBeta. Mcnonb30BaHKE MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.

Jlunza. Xox myueit B nuH3ze. OnTudeckas cucrema (oToarmapaTa, MUKPOCKOMNA U
Teneckorna. ['na3 kak ontuyeckas cucteMa. bin3zopykocTs U JaibHO30PKOCTb.

Pa3znoxenne Oenoro ceera B crekTp. OnbiTel HetoToHa. ClokeHUE CHEKTPaIbHBIX
uBeToB. /ucnepcus ceera.

Jemoncmpayuu.

1. TlpssmonuHeiHOE pacipOCTpaHEHUE CBETA.
2. OTpaxeHHe CBeTa.
3. Tlomyuenue n300pa’keHU B IIIOCKOM, BOTHYTOM H BBITTYKIIOM 3€pKajax.

4. TlpenomiieHue cBera.



5. Ontuyeckuii CBETOBO/.

6. Xon myueii B coOuparoieil JInH3e.

/. Xop Jiydel B paccenBarolIeH JIMH3E.

8. Tlonmyuenue n300pakeHU ¢ MOMOILBIO JIUH3.

9. Ipunuun aeiicrBus (oToamnmnapata, MUKpPOCKONA U TEIECKOIA.

10.Mopnens rnasa.

11.Pa3noxxenue 0enoro cBeTa B CHEKTP.

12.Tlony4yenue 0enoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX IIBETOB.
Jlabopamopnuie padomut u onvimut.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAKEHHsI CBETOBOIO JIyda OT YIJIa MaJIeHUsI.

2. V3yueHue xapaKTepuUCTUK U300paxKeHUs MIPeIMETa B INIOCKOM 3epKalie.

w

HccnenoBanrie 3aBUCMMOCTH yIJIa MPEIOMIICHHS CBETOBOIO Jyya OT yrJla MajeHus
Ha TPAHUIIE «BO3JTYX—CTEKIIO».

[Tonyyenue n3o0paxeHut ¢ TOMOILILI0 COOMPAOIIEH JTUH3HI.

Omnpenenenne (HOKyCHOTO pacCTOSHUS U ONTHYECKOMN CHIIBI COOMPAIOIIEH JIMH3HI.

OnBITH O Pa3JI0KCHUTO OeJoro cBeTa B CIICKTD.
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OnpITHl MO BOCHPUSATHIO I[BETA MPEIMETOB MPHU MX HAOIIOJEHUU 4Yepe3 IBETOBbIE
(bUIBTPHI.
Pa3znen 12. KBanToBbI€ SIBJICHHS.
Onbitel  Pezepdopna w  mumanerapHas Mojenb artoma. Mogenb aroma bopa.
Hcnyckanue n nornomeHne ceera atomoM. KBaHThl. JInHEHYaTbIe CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO Ssapa.
Hyxnonnass mogens atomHoro sapa. M3oromnbl. PagnoaktuBHbie npeBpamieHus. [lepuon
MoJypacnaja aTOMHBIX SIAED.

SAnepuHbie peakuuu. 3aKOHbI COXPAHEHUs 3apsI0BOIO MU MACCOBOI0 YHCEN. DHEPrus
CBA3M aTOMHBIX sifep. CBs3bp Macchl W dHepruu. Peakiuuu cuHTe3a W JIeNIEHUS SIEp.
Ncrounuku suepruu CoJiHIIA U 3BE3].

SAnepHas sHepreTuka. JlelcTBUsA paAuOaKTUBHBIX W3TyYEHUN HA )KUBBIC OPTraHU3MBI.

Jemoncmpayuu.

1. CnekTtpbl U3Ny4eHUs U MOTJIOUICHUS.



CnexTpsl pa3nuYHbIX Ta30B.
CnekTp Bopopoaa.
HaGmonenue TpekoB B kamepe Busbcona.

PaboTta cuérurka HOHU3UPYIOMIHUX U3TYUESHH.
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Peructpanus u3nydeHus: IpupoIHBIX MUHEPAJIOB U MPOJAYKTOB.
Jlabopamopnule padomut u onvimot.
1. HaGmroneHue CIIOMIHBIX U JUHEHYAThIX CIIEKTPOB U3TyUYEHUSI.
2. UccnenoBanue TPEKOB: M3MEPEHUE SHEPTHMM YACTUIIBI 110 TOPMO3HOMY MYTH (IO
dotorpadusim).

3. M3mepenue pagnoakTMBHOTO (poHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[loBTOpUTENHEHO-0000MAIOMN MOAYIb MpeAHa3HAYEH IS CHCTeMaTH3alluu U
000011IeHHs] TPEIMETHOTO COJIEPKAHUSI U OIbITa JAESITebHOCTH, MPUOOPETEHHOTO MPH
U3y4eHHH BCEero Kypca (GU3MKM, a Takke JUid TOJATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 2K3aMEHY MO (PU3UKE I 00yJaronuxcs, BRIOPABIINX ATOT Y4eOHBIN
npeamer.

[Ipy wu3ydeHUM JAHHOTO MOAYJS PpEATU3YIOTCA M CHUCTEMATU3UPYIOTCS BUBI
NESTEIBbHOCTH, HA OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTHIKEHUE TMPEAMETHBIX U
MEeTanpeaMETHBIX IJTAHUPYEMBIX pe3yJIbTaTOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTbh: OCBOCHHUE HAYYHBIX METOJOB HCCIIEIOBAHUS SBICHUN
MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSMH OOBSICHATh (PM3MUECKHUE SIBJICHUS, IPUMEHSIS
MOJIyYEHHBIE 3HAHMS, PEIIATh 3aJ1a4l, B TOM YUCJIE KQUYECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IprHIMIIHANBHO AEATENBHOCTHBIM XapaKTEep JHAHHOIO pa3/esia peanu3yercs 3a CUET
TOTO, YTO 00YYaIOIIMECs BBIMOJIHSIOT 33/1aHUs], B KOTOPBIX UM IMpe/JIaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHWHM pacro3HaBaTh W HAYYHO OOBACHATH (pu3mdeckue
SIBJIEHUSI B OKPY’KAIOLIEH NPUPOJIE U TOBCETHEBHOM )KU3HMU;

HCIIOJIb30BaTh HayYHbIE METOAbl UCCIEAOBAaHUS (PU3UUYECKUX SBICHUN, B TOM YHCIIE

AJIA IIPOBEPKU T'MITIOTE3 U ITOJYUYCHUSA TCOPCTHUUCCKHUX BBIBOJOB,



OOBSICHATH HAaY4YHBIC OCHOBBI HanOoJIee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBPEMCHHBIX TGXHOJ’IOFI/II\/'I,
HalIpuMCp, HNPAKTUUICCKOI0 HMCIIOJIB30BaHUA PA3JIMYHBIX MCTOYHHMKOB SHEPIruM Ha OCHOBC

3daKOHa IpeBpaliCHUA 1 COXPAaHCHUA BCCX N3BCCTHLIX BUJI0OB DHCPTHH.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE

HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yyenue (Qu3MKM Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa30BaHMs HANpaBICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METAlpeJAMETHBIX M TPEIMETHBIX 00pa3oBaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe n3yuyeHuss (pU3MKM Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs Y
oOyyaroierocst 0ynyT chopMUpPOBaHbI CIAEAYIONINE TUYHOCTHBIC PE3yJIbTAThl B UACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHHE HWHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
(duznuecKon HayKu;
- IGHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpa’KIaHCKOT0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS
- TOTOBHOCTh K aKTHBHOMY Yy4YacCTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C PAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUHN (HDU3UKY;

- OCO3HAHHUE BaKHOCTU MOPAIbHO-3TUYECKUX IPUHLIUIIOB B AESATEIbHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMSA:
- BOCIIPUATUE ICTETUUECKUX KauyecTB (PU3MUECKON HAyKH: €€ TapMOHMYHOTO TOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;
4) HIEHHOCTH HAYYHOI' 0 MO3HAHMS:
- OCO3HAaHHE LIEHHOCTU (PU3MYECKOW HAyKH KaK MOILIHOIO MHCTPYMEHTa MO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJOTUM, BAXKHEUILIEN COCTABIISIOIIEN KYIbTYPHI;
- pa3BUTHE HAYYHOU JH0003HATEIBHOCTH, MHTEPECA K UCCIIEN0BATEIbCKON AEATENBHOCTH;
S) popmupoBanust KyJbTYpPbI 310POBbSI M SMOLMOHAJIBHOIO 0JIATONIOJIYYHS:
- OCO3HAaHHE IIEHHOCTH 0€30MacHOro o0pasza *KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaXXHOCTH MpaBHUJ OE30IaCHOrO IOBEJECHHUS Ha TPaHCIOPTE, Ha J0porax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 00OpPYA0BAHUEM B JJOMAIIHUX YCIOBHSIX;
- cOpMHUPOBAHHOCTH HABbIKA peIECKCUH, MPU3HAHUE CBOETO IMpaBa Ha OMMOKY U TAaKOro

e MpaBa y JAPYyroro 4ejioBeKa;



6 ) TPy10BOr0 BOCTIMTAHUS:

- aKTHBHOE yJaCTHE B PEIICHUU MPAKTHYCCKUX 3a7ad (B paMKaxX CeMbH, 00pa30BaTEIHLHOM
OpraHu3alyy, TOpoJa, Kpas) TEXHOJIOTHYECKOM W COIUAIbHOW HAINpaBICHHOCTH,
TpeOYIONUX B TOM YHCIIC U (PU3NICCKUX 3HAHU;
- HHTEPEC K MPAKTUICCKOMY M3yUCHHUIO MPOPECCHi, CBI3aHHBIX C (U3HKOM;

7) IKOJOTrM4eCKOro BOCIIUTAHMSI:
- OpHCHTAIUS HAa TNPUMCHCHHE (PU3NYSCKMX 3HAHWK JJIs PEIICHHs 3a7a4 B OO0JacTH
OKpYXKaromel Cpeibl, TUIAHUPOBAHUS MTOCTYITKOB M OIICHKH WX BO3MOXKHBIX MOCJICACTBUI
JUTSI OKPYIKAFOIIICH CpeIbl;
- OCO3HAHUE TJI00ATBEHOTO XapaKTepa SKOJIOTUYECKUX TPOOJIEM M IyTEH UX PEIICHMS;

8) apanTanun K H3MEHSTIOIMMCS YCJIOBHSIM CONMATBHOM M PUPOAHON Cpebl:
- MOTPeOHOCTh BO B3aWMOJICHCTBUM TPU BBIITOJIHCHUHM WCCIICIOBAHUH W TPOCKTOB
(du3HUecKol HANPaBICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSAM JPYTHX;
- TIOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO JACeSTeIbHOCTD;
- MOTPEOHOCTh B (DOPMHUPOBAHWM HOBBIX 3HAHHWM, B TOM duCie (GOPMYITUPOBATH HJIEH,
TIOHSATHS, TUTIOTE3BI O PU3UIECKUX OOBEKTAX U SBICHUSIX;
- OCO3HaHUE ACPUIMTOB COOCTBEHHBIX 3HAHUI M KOMITIETEHTHOCTEH B 00J1acTH (U3KKH,
- IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETCHUN HOBBIX (PU3UYCCKHUX 3HAHUM;
- CTpeMJICHHE AaHAJIM3UPOBATh W BBIIBIATH B3aWMOCBS3U  IPHPOJBI, OOIIECTBA |
HYKOHOMHUKH, B TOM YHUCJIC C UCTIOIH30BAHNEM (PU3NICCKUX 3HAHUM;
- OIICHKAa CBOMX JCHCTBUH C y4E€TOM BIHMSHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX

r100aIbHBIX HOCJ'ICI[CTBHI?I.

METAINIPEIMETHBIE PE3YJIBbTATHI

B pesynbTaTe ocBOEHUS TMporpamMMmbl 1O (M3MKE Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus y obOydaromierocss OyayT chOpMHpPOBaHBI MeTaNpeIMeTHbIE Pe3yJibTaThl,
BKJIIOYAIOIIIME MO3HABATENbHbIC YHUBEPCAJIbHbIE yUeOHbIE IEMCTBUS, KOMMYHHKATUBHBIC

YHUBEpCaJIbHbIC YUCOHBIE I€UCTBUS, PETYJISITUBHbIE YHUBEPCATIbHbIC YUeOHbIC IEUCTBUS.



Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBHUS

Bba3oBble joruveckue geicTeus:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIC MPU3HAKU OOBEKTOB (SIBJICHUN);
YCTaHABIMBATh CYIIECTBEHHBIM MpPU3HAK KiacCU(UKAIMU, OCHOBAHUS JJIs1 0000IIeHUs U
CpaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH W TMPOTUBOPEYMS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOTIOJICHUSX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHUSIM;

BBISIBJIATh TMPUYMHHO-CJICJCTBEHHBIC CBSI3U TPU M3yYeHUU (UBUYECKUX SIBICHUN W
MPOIIECCOB, JIeJIaThb BBIBOJBI C HCIOJb30BAaHUEM JICNYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIFOUEHUMN, BBIJIBUTATh TUIIOTE3bI O B3AUMOCBS3SIX (PU3MYECKUX BEJTUYNH;
CaMOCTOSITEJILHO BBIOMpaTh CHOCOO pelieHus yueOHOM (u3nueckod 3anayu (CpaBHEHHE
HECKOJIbKMX BapUAHTOB pelIeHus, BbIOOp Hauboyiee MOAXOIAIEI0 C  y4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KDUTEPHUEB).

ba3oBble ucciaenoBaTe/bCKue 1eUCTBUA:

UCIIOJIB30BATh BOIIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT MTO3HAHNUS,

IPOBOAUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IIJIaHY OMNBIT, HECIOXKHBIA (DU3UUECKUIN
AKCTIICPUMEHT, HEOOJIBIIIOE UCCIIeIOBAHUE (PU3HUECKOTO SBICHUS;

OLICHMBATh Ha TPUMEHUMOCTh U JOCTOBEPHOCTb HH(OpPMAIMIO, TOJYYCHHYIO B XOJ€
UCCJIEOBAaHUS WA SKCIIEPUMEHTA,;

CaMOCTOATEILHO (POPMYIHPOBATH 0OOOIICHHS M BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIOICHMSI, OTIBITA, UCCIIEIOBAHMUS;

IPOrHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3NYECKUX MPOILECCOB, a TaKXKe
BBIJIBUTATH MPEIOIONKEHUS 00 X Pa3BUTUHU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ ungopmaumeii:

MPUMEHSITh PA3JIMYHBIE METOMbI, WHCTPYMEHTHI M 3ampoChl TpPHU TOUCKE U OTOOpe
nH(OPMAITUH WA JAHHBIX C YIETOM TPEITIOKEHHON yueOHOW PU3nuecKoi 3a1auu;
aHAJM3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPHPETUPOBATH HH(POPMALMIO PaA3IHUHBIX

BUJIOB U (POPM TNpEICTABIICHHUS;



CaMOCTOSITEJIbHO BbIOMpATh ONTUMAJIbHYIO (QOpMy NpencTaBlIeHUs HHPOPMALMU U
WUTIOCTPUPOBATh pEIllaeMble 3aJadd  HECJIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOHN
rpauKoi U X KOMOUHAITUSIMH.

KoMMmyHHKAaTHBHBIE YHHUBEPCAJbHbIE YUeOHbIE TelCTBUA:

B X0/ 00CYXKJeHUs yueOHOro MaTepuaia, pe3yJibTaToB Ja00paTOPHBIX padOT U MPOEKTOB
3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIae€MOM TeMbl U BBICKA3bIBATh WJICH, HAIICIICHHBIC
Ha pelleHre 3a/1a4 U MoJJiepKaHue 0J1arokenaTeIbHOCTH OOLIEHUS;

COMOCTAaBJISITh CBOM CYXKICHUS C CYXKJICHUAMH JAPYTMX YYaCTHHKOB JIMAJIOra,
O0OHapYy>KHUBATh Pa3INUUE U CXOJACTBO IMO3UIIHH;

BBIP@YKATh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TCKCTaX;

NyOJIMYHO  TPEJCTaBIATH  PE3yJbTAaThl  BBITOJIHGHHOTO  (DM3UYECKOTO  OIBITa
(9KCTIEpUMEHTa, UCCIe0BaHMS, POEKTA);

NOHMMATh W HMCIOJb30BaTh MPEUMYIICCTBA KOMAHAHOW M WHIUBUIYaJbHON pabOTHI MpHU
pEIIeHUH KOHKPETHOU (hU3nvecKoil mpooOiieMbl;

OPUHUMATh 1EJIM COBMECTHON JesATeIbHOCTH, OPraHU30BBIBaTh JEHUCTBUS 1O €€
JTOCTXKEHUIO: PaCHpeliessiTh poJik, OOCYXAaTh MPOUECChl U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

BBIMIOJHATH CBOIO YacTh pabOThI, JOCTUTas KAauyeCTBEHHOTO pE3ylibTara IO CBOEMY
HATIPABJICHUIO U KOOPAMHUPYS CBOU JAECHCTBUSA C IPYTUMH YJICHAMU KOMaH/IbI,

OIICHMBATh Ka4ue€CTBO CBOETO BKJIaJa B OOIIMU MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO

c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aMMOCHCTBHUSI.

PeryisiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE 1eHCTBHS

CamMoopranusanus:
BBISIBIISITH MTPOOJIEMBI B KWU3HEHHBIX M YUEOHBIX CUTYyalMsIX, TPEOYIOMUX I perieHus
bu3nUecKnX 3HAHUA;
OPHUEHTUPOBATHCS B PA3IMYHBIX TMOAXOJaX TPUHATHAS PEIICHUH (MHIWBUIYATHHOE,

MPUHATHE PELICHUS B TPYIIIE, IPUHATHE PEIICHUIN Tpynnoi);



CaMOCTOSITEJIbHO COCTaBIISATh AJNTOPUTM pelieHus (U3MYECKOM 3ajJaud WM IJ1aHa
UCCIIEJOBAHMUS C YYETOM HMEIOUIMXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTE,
apryMeHTHPOBATh MPEAJIaraéMble BAPUAHTHI PEIICHMI;

JieaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh aJI€KBATHYIO OLEHKY CUTYAllMH U MpeJiarath iaH e€ U3MEHEHUs;

OOBSACHATh MPUYUHBI JOCTUKEHUS (HEAOCTUXKEHUS) PE3yNIbTATOB JESITEIbHOCTH, JaBaTh
OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIBLHOCTh (B TOM YHCJIE B XOJl BBINOJHEHUS (DPU3NUECKOTO
UCCJIEIOBAHMUS UM TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENHCTB, U3MEHUBILUXCS CUTYAIIHH,
YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA 1IEJIU U YCIOBUSM;

CTaBUThb c€0s Ha MECTO JPYroro 4eyjoBeKa B XOJ€ CIOopa WM AMCKYCCUU HAa HAayYHYIO
TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUSI U JIOTUKY JIPYTrOro;

IOpU3HaBaThb CBOE TPaBO Ha OMMOKY MpU pelleHuu (QU3MYecKuX 3ajad Wik B

YTBCPIKACHUAX HAa HAYYHBIC TCMbI U TAKOC K€ IIPpAaBO APYyroro.

IHPEAMETHBIE PE3YJIBTATBI

K koHiy oOyueHus B 7 KJjacce MpeJIMETHbIC pe3yiIbTaThl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
WCIIOJIb30BaTh  TOHSATHS: (U3MYECKHE W  XUMHYECKHE SBJICHHUS, HaOIo/IeHUE,
OKCIIEPUMEHT, MOJENb, TUIOTE3a, CIUHUIBI (PU3NYECKUX BEITWYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHHSA BemecTBa (TBEPAOE, KHUAKOE, Tra3000pa3HOE), MEXaHUYECKOEe
TIBUKCHHE (paBHOMEpHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE),  TPaeKTOpus,
paBHOJACHUCTBYIOMAs cuia, nedopmarus (ynpyras, IUIacTUYECKas), HEBECOMOCTb,
COOOTIIAIOIINECS COCYBL;
paznuyarh sBieHus (AudQy3us, TEIIOBOE IBHUKEHUE YACTHUI[ BEIIECTBA, PAaBHOMEPHOE
JBMKECHUE, HEPAaBHOMEPHOE [IBIDKCHHWE, WHEPIHMS, B3aWMOJCHCTBUE TeEJ, PaBHOBECHE

TBEPABIX TEJN C 3aKPEIUIEHHOW OCBIO BpALCHMS, Nepefada AABICHUS TBEPIABIMU TEIAMM,



KUJKOCTAMM U razamu, atMoc(epHoe [aBlieHHE, IUIaBaHWE TeJ, MpPeBpallCHUs
MEXaHWYECKOW SHEPruu) Mo OMHCAHUIO UX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE W3YYEHHBIX (DU3NUECKUX SIBJICHUN B OKPYXKAIOIIEM MHPE, B
TOM 4YHCJIe (PU3NUECKUE SBICHHUS B TPHUPOJIC: MPUMEPHl JABMIKEHUS C Pa3TMUYHBIMU
CKOpPOCTSIMU B KHUBOU U HEKUBOU MPUPOJE, NEUCTBUE CUJIbI TPEHUS B MPUPOJIE U TEXHUKE,
BJIUSIHUE aTMOC(EPHOrO JMAaBJICHUSI HA JKMUBOW OpPraHU3M, IJIABaHUE PbHIO, phlUuaru B TeEJe
YeJoBeKa, MPU JTOM TMEPEBOJIUTH MPAKTUYECKYIO 3ajadyy B Y4YeOHYIO, BBIACIAThH
CYILIECTBEHHBIE CBOUCTBA (TIPU3HAKHN) (PU3UUYECKUX SBICHUN;

OMUCHIBATh M3YUYEHHBIE CBOMCTBA Tel U (U3UYECKUE SIBJICHUS, MCTOJB3Ys (PU3HUECKUE
BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BPEMS, IYyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Teja, CUiia TPEeHHUs, JaBiieHue (TBEPIOTO
TeNa, JKUJIKOCTH, ra3a), BHITAIIKMBAIOIIASA CHUJIa, MEXaHUYeCKasi paboTa, MOIIHOCTh, TIJI€40
CWJIbI, MOMEHT CHJIbI, KO3(PUIIUEHT IMOJIE3HOT0 JIEHCTBUS MEXaHU3MOB, KUHETUYECKAs U
NOTEHIIUAIbHAs SHEPIusi), MPU OMUCAHUU MPABUIBLHO TPAKTOBATH (PU3UUYECKHM CMBICI
UCIIOJIb3YEMbIX BEIMYUH, UX 00O3HAUYCHHS U €AMHMIIBI (PU3NYECKUX BEJIMYUH, HAXOIUTh
(GopMyIbl, CBA3BIBAIOLIUE JAaHHYIO (DU3UYECKYI0 BEIMYUHY C APYTMMH BEIUYMHAMH,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3UUYECKHE SIBJICHUS M IMPOIIECCHI, UCTIONB3Ys MpaBUiia
CJIOXXEHUs cui (BA0JIb OJHOM mpsiMoid), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBWJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHIIO» MEXaHUKHU, 3aKOH COXPAHCHUS
MEXaHMYECKOW SHEPruH, MPU HTOM [1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMCBIBATh €r0 MATEMAaTUYECKOE BBIPAXKEHNUE;

OOBSACHATH (PU3UYECKUE SIBICHUS, TPOIECCHI U CBOMCTBA TEJ, B TOM YUCJIE M B KOHTEKCTE
CUTyalluil NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh MNPUUYUHHO-CIIEICTBEHHBIE
CBSI3M, CTPOUTH OOBSICHEHWE M3 |—2 JIOTMUECKHWX IIaroB ¢ OMOpoW Ha |—2 HM3ydeHHBIX
CBOMCTBA (HM3UUECKUX SABICHUM, PU3NIECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiath pacy€THble 3ajaud B 1—2 AeHCTBHS, UCHONB3YSd 3aKOHbI U (HOPMYIIBI,
CBS3bIBAIOIIME (PU3MUYECKUE BEJIMUMHBI: HA OCHOBE aHaIM3a YCJIOBHS 3a/lauM 3alKChIBATh

KpaTKoe YCIJIOBHE, MOJACTAaBIATh (PU3UYECKHE BEIUYUHBI B (OPMYJbI U TPOBOJIUTH



pacy€Thl, HAXOAUThH CIIPABOYHBIC JIAaHHBIC, HEOOXOUMBIE JJIsI pELICHUsI 3aj]a4, OLIEHUBATh
PEaTUCTUYHOCTD MOJTYYEHHON (PU3UUYECKON BETUYUHBI,

pacro3HaBaTh MPOOIEMBbI, KOTOPbIE MOKHO PEIIUTh MIPU MOMOIIU (HU3NYECKUX METO0B, B
OTMCAHUU UCCIICIOBAHUS BBIJICNSATH MPOBEPSIEMOE MPEIOIOKEHNUE (TUTIOTE3Y), pa3iniaTh
Y UHTEPIPETUPOBATH MOJYUCHHBINH pe3ysbTaT, HAXOAUTh OLUIMOKH B XOJ€ ONbITA, JENaTh
BBIBOJIbI I10 €0 PE3yJIbTaTaM;

IPOBOJIUTH OMBITHI MO HAOIIOJEHUIO (DUBUYECKUX SBJICHUN WK (PU3UUECKUX CBOMCTB TEI:
dbopmMynupoBaTh MPOBEPSIEMbIE TTPEATIONIOKEHUSI, COOUPATh YCTAHOBKY U3 MPEIJIONKEHHOTO
000py1I0BaHMS, 3aMUCHIBATH X0J1 OMbITa U (HOPMYJIUPOBATH BHIBOJIBL;

BBITIOJIHSITh TIPSIMBbIE U3MEPEHUSI PACCTOSIHHS, BPEMEHH, MacChl Tella, 00bEMa, CUJIbI U
TEMIIEpAaTyphl C HCMOJb30BAHUEM AHAJIOTOBBIX M HHU(POBBIX MNPHOOPOB, 3aIMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOUN aOCOIOTHOM MOTPEITHOCTH U3MEPCHHU;
POBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PUBMUECKON BEIUYMHBI OT JPYroul C
UCITOJIb30BAHUEM TMPSAMBIX HU3MEPEHUHN (3aBUCHMOCTH NYTH PABHOMEPHO ABUKYIIETOCH
TeJa OT BPEMEHM [BWXEHMS Teja, CWIbl TPEHUsS CKOJBKEHHUS OT Beca Teja, KadyecTBa
00pabOTKH TMOBEPXHOCTEH TeN M HE3aBUCUMOCTH CHWJIBl TPEHUS OT IUIOLIATU
COIIPUKOCHOBEHMS TEJI, CUIIbI YIIPYTOCTH OT YIUIMHEHUS NPYKUHBI, BBITAJIKUBAOLIEH CUIIBI
oT 00béMa MOTPYKEHHON YaCcTU Tela U OT IUIOTHOCTH JKHJKOCTH, €€ HE3aBUCUMOCTU OT
IUIOTHOCTH TeJa, OT TIyOWHBI, HA KOTOPYIO TOTPYXKEHO TEJNO, YCJIOBHM IUTaBaHUS Tel,
yCIOBUW paBHOBECHS pblyara M OJOKOB), y4acTBOBATh B IUIAHUPOBAHUU Yy4eOHOTO
MCCJIeI0BaHUsI, COOUPATh YCTAHOBKY M BBITIOJIHATH U3MEPEHUS, CIENYS MPEIIOKECHHOMY
1a"y, GUKCUPOBATH PE3YIBTATHI MOJIYYCHHOU 3aBUCUMOCTH (PM3HUECKUX BETUYUH B BUJIE
MIPEIIIOKEHHBIX TaOIUI] ¥ TpadUKOB, JIeTaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;
MPOBOJUTh KOCBEHHbIE W3MEpeHHs] (U3HUECKHX BEJIWYUH (TUIOTHOCTh BEIECTBA
KUIAKOCTM U TBEPAOIO Tejla, CWJIA TPEHUsS CKOJBXKEHHUs, JaBJICHUE BO3AyXa,
BBITAIKUBAIOIIAS CHUJIA, ACHCTBYIONIAS HA MOTPYKEHHOE B KHUAKOCTH TEJO, KOd(PPHUIineHt
MOJIE3HOT0 JIEUCTBUSL MPOCTHIX MEXAHU3MOB), CIIEysl MPEII0KEHHOW HHCTPYKUHUU: TPU
BBITIOJIHEHUM HM3MEPEHUIl CcOOUpaTh SKCIEPUMEHTAIBHYI) YCTAHOBKY U BBIYHCIISTH

3HAYCHHUE UCKOMOM BCJINYHMHEBI,



coOn0aTh MpaBuUjla TEXHUKM Oe3omacHOCTH MHpu  pabore ¢ Ja0OpaTOPHBIM
000py1I0BaHUEM;

YKa3bIBaTh MPUHIIMIIBI JEHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOMHCTB: BECHI, TEPMOMETP,
TMHAMOMETP, COOOIIArOIIMecs COCyIbl, OapoOMeTp, pbluar, MOJBWKHBIA M HETIOABUKHBIHI
OJIOK, HAKJIIOHHAS TNIOCKOCTB;

XapaKTepHU30BaTh MPUHIIUIIBI ICUCTBUS W3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OMOpod Ha WX OMHCAaHUA (B TOM YHCJE: TOIIMITHUKH, YCTPOHCTBO BOJOMPOBOJA,
THJIPABINYECKUN TIpecc, MaHOMETp, BBICOTOMEp, TMOPIIHEBOW HACOC, apeoMeTp),
UCTIONB3Ysl 3HAHHUA O CBOMCTBaX (U3WYECKUX SIBICHUM W HEoOXoauMble (usmueckue
3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOANTHh TpPUMEPHl  (HAXOAWTH HMHPOPMAIMIO O TpHUMepax) MPAKTHIECKOTO
UCTIONB30BaHUs (PU3NYCCKUX 3HAHWA B TOBCEAHEBHOW IKW3HU IS OOECIICUCHHUS
Oe3omacHOCTH Tpu OOpamieHHH C TpuHOOpaMH H TEXHUYECKHIMH yCTPOWCTBAMH,
COXpaHEHHUs 3[J0OPOBbS U COOJIOJCHUS HOPM JKOJIOTUYECKOTO MOBEACHUS B OKPY KaloIIen
cpexne;

OCYLIECTBISATH OTOOp MCTOYHHKOB HHpopManmuu B HHTepHETE B COOTBETCTBHH C
3aJJaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUH U MyTEM CpaBHEHHS
Pa3IMYHBIX MCTOYHUKOB BBLACIATH MH(OPMAIUIO, KOTOpas SBISETCS MPOTHBOPEUUBOM
WIIK MOXKET OBITh HEJOCTOBEPHOIA;

MCIIOJIb30BaTh TPU BBITIOJHEHUU YUYEOHBIX 3a/laHUil HAyYHO-TIONMYJSIPHYIO JIUTEPATypy
(¢u3nyeckoro cojaep)kaHus, CIpaBOUYHbIE MaTepHalbl, pecypchl cetu MHTepHeT, BianeTh
npuéMaMy KOHCIEKTUPOBAaHUS TEKCTa, IpeoOpazoBaHus HHPOPMAIIUU U3 OJTHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCbMEHHBbIC U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
UCTOYHUKOB HMH(pOpManuu (U3MYECKOTO COACpXKaHHs, B TOM 4YHCIE IMyOJUYHO [eJaTh
KpaTKue COOOIIEHHUsI O pe3yibTaTax MPOEKTOB WM Y4eOHBIX HCCIEIOBAHUN, MPHU 3TOM
IpPaMOTHO HCIIOJIB30BaTh U3yYCHHBIH MOHIATHIHBIN anmnapaT Kypca QU3UKH, COMPOBOKIATH
BBICTYIUICHHE TIPE3CHTAIIEH;

IPU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEJOBAHUU paCTpEeAesiTh OOS3aHHOCTH B

rpymnmne B COOTBETCTBHM C IIOCTABJICHHBIMH 3addadaMHu, CJIICAWTH 3a BBIIIOJHCHHUCM IlJIaHa



NEeUCTBUM, aJeKBaTHO OIICHMBATh COOCTBEHHBIA BKJIAJl B JEATEIbHOCTb TPYIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aMOICHCTBUE, YUUTHIBAS MHEHUE OKP Y>KAIOIIHX.

K xoniy oOydenuss B 8 KJjacce nmpelIMeTHbIE pe3yibTaThl Ha 0a30BOM YypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:
WCIIOJIb30BaTh TOHSTHUS: Macca M pa3Mepbl MOJICKYJ, TEIJIOBOE JIBIDKEHHUE aTOMOB U
MOJIEKYJ, arperaTHbl€ COCTOSIHHS BEIECTBAa, KPUCTALIMYECKHE W aMOp(QHBIE Tena,
HACBIIICHHBIN ¥ HEHACBIIICHHBIM Map, BJIAXKHOCTH BO3AyXa, TEMIIEpaTypa, BHYTPCHHSS
SHEPrusi, TEIUIOBOW JBUTATENb, DJIEMEHTAPHBIA AJICKTPUUYCCKUM 3apsij, DJIEKTPUUECKOEe
1oJie, MPOBOAHUKH U TUDJICKTPUKHU, TOCTOSIHHBIN JIEKTPUUYECKUI TOK, MATHUTHOE TIOJIE;
pasznuyarh SIBICHHS (TEIJIOBOE paCHIMPEHHE U CXaThe, TeIlonepeaaya, TermioBoe
paBHOBECHUE, CMAauyMBaHKE, KAWJULSIPHBIC SBJICHUS, UCTIApEHNEe, KOHICHCAIHS, TUIAaBJICHUE,
KpucTayuiu3amusi  (OTBEepJieBaHuUE), KHUIIEHUE, Terulonepenada (TErIONPOBOJIHOCTD,
KOHBEKIIMSI, W3JIyYCHUE), OHJICKTPU3AIUs TeJl, B3aWUMOJICHCTBUE 3apsjoB, JCHCTBUS
AJIEKTPUUECKOTO0 TOKa, KOPOTKOE 3aMbIKaHHME, B3aUMOJICHCTBHE MAarHUTOB, JEHCTBUE
MarHUTHOTO TOJISi HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHAYKIUS) IO OMHUCAHHIO
UX XapaKTePHBIX CBOMCTB U Ha OCHOBE OIIBITOB, TEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE
SBJICHUE;
pacro3HaBaTh MPOSIBICHUWE H3YUYECHHBIX (U3MYECKUX SIBICHUN B OKPYKAIOIIEM MUpPE, B
TOM 4Hclie (U3UYECKUE SBICHUS B MPUPOJIE: OBEPXHOCTHOE HATSHKCHHUE U KalMJUISIPHBIC
SABJICHUSI B IPUPOJE, KPUCTAILIBI B Ipupoae, uznydenne ConHua, 3aMep3aHue BOJOEMOB,
MOpckue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHES, CHETa, DJIEKTPUYECKUE SBJICHUS B
aTMocdepe, SIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE TI0J€ 3eMJd, Jpeud
MIOJIFOCOB, POJIb MAarHUTHOTO TOJIA JJIsl KU3HU Ha 3emiie, MOJSPHOE CUSHHUE, IPU 3TOM
MEePEBOIUTh TPAKTHYECKYIO 3a/adyy B Y4YeOHYI0, BBIICNATH CYIIECTBEHHBIE CBOICTBA
(mpu3HaKM) GU3HUECKUX SBICHUIA,
OMHCHIBATh M3YYCHHBIC CBOMCTBA TeN W (PU3MUECKHE SIBIICHUS, WCTOIB3Ys (U3MUECKHUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSII SHEPrusi, KOJMYECTBO TEIUIOTHI, YJeJbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yJeJdbHAs TEIJIOTa IUIABJICHUS, yHAEJbHAas  TEmIoTa
napooOpa3oBaHusi, yJAejlbHas TEIUIOTa CrOpaHusl TOIUIMBA, KOA(DPPUIHMEHT TO0JIE3HOTrO

I[eflCTBHH TEILUIOBOM MallliHbI, OTHOCHUTCJIbHAA BJIA)KHOCTbL BO31YyXa, BHGKTpI/I‘IeCKI/Iﬁ



3apsijl, CUJla TOKA, DJIEKTPUYECKOE HANPSDKEHUE, CONPOTUBIICHHE NMPOBOJHUKA, YACIBHOE
COMPOTHUBJICHHE BEUIECTBA, padOTa M MOILHOCTh 3JIEKTPUUECKOrO0 TOKA), MPHU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MYECKUM CMBICT HCMOJIB3YEeMbIX BEIHYUH, O0O3HAUCHUS U
eauHUIbl  (QUBUYECKUX BEJIUYWH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
bU3UYECKYI0 BEIUYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTh TpadUKd U3YYCHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBJICHUS U MPOIECCHI, UCTIOIb3Ysl OCHOBHbIE
MOJIOKEHUSI  MOJIEKYJAPHO-KUHETUYECKON TEOpUM CTPOEHUSI BEUIECTBA, MPUHIIUII
CYINEpIo3ULIMU ToJIel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHeHHUs 3apsna, 3akoH Oma
JUIsl yJacTKa 1enu, 3akoH JIxoyns—JIeHna, 3aKk0H COXpaHEHUsI SHEPTUH, MIPU 3TOM J1aBaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3alMCHIBATH €T0 MATEMAaTUUYECKOE BHIPAKEHUE;
O0OBICHATH (PU3UYECKUE TTPOIIECCHI U CBOMCTBA TEJ, B TOM YUCJIE€ U B KOHTEKCTE CUTYaIlUl
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYUHHOCIEICTBEHHBIC CBSI3H,
CTpOUTh 00BACHEHHE U3 1—2 JTOTMYECKHUX MIAroB C OMOpPOM Ha 1—2 M3YyYEHHBIX CBOICTBA
bu3nuecKkux sBIEHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adaud B 2-3 JICHCTBUS, HCIOJIB3Ys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBaIONINE (DU3UYECKUE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a7a4M 3aIMChIBATh
KpaTKOE yCIIOBUE, BBISIBIISATh HEJIOCTATOK JIAHHBIX JIJIs PEIICHUS 3a/1a4i, BRIOUPATh 3aKOHBI
u (GopMyibl, HEOOXOAMMBIE IJisi €€ pelieHus, MPOBOJUTH pacuy€Thl W CpPaBHUBATHh
MOJIYYeHHOE 3HaueHue (PU3NUECKOM BEIMUMUHBI C U3BECTHBIMU JAaHHBIMH;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPH MOMOITU (DU3NIECKUX METOJIOB,
WCMOJIb3YySl ONMCAaHUE MCCICAOBAHUS, BBIICIATh MPOBEPSIEMOE  MPEANOJIO0KECHHUE,
OLICHUBAThH MPABUIIBHOCTH MOPSJIKA [TPOBEIECHUS UCCIEIOBAHUS, J1€JIaTh BBIBOBI;
MIPOBOJIUTH OIBITHI TTO HAOTIOACHUIO (DU3NYECKUX SIBICHUN WU (PU3NUECKUX CBOMCTB Tel
(KanmuIUIApHBIE SIBJICHUS, 3aBUCUMOCTh JIABJICHUSI BO3/IyXa OT €ro 00bEéMa, TeMIepaTyphl,
CKOpPOCTH IIpollecCa OCTBIBAHWS W HArpeBaHUs IMPU W3IYUYCHUM OT LBETA M3JIy4Yarolleu
(moryoiaronieit) MOBEPXHOCTU, CKOPOCTh UCHIAPEHUSI BOABI OT TEMIIEPATYpPbl )KUAKOCTU U
mIonaaM €€ IOBEPXHOCTH, JJIEKTPU3ALUMS TEJI M B3aUMOJICMCTBHE DIEKTPUYECKUX
3apsi0B, B3aMMOJICMCTBHE IOCTOSHHBIX MAarHWTOB, BHU3yalau3allds MarHUTHBIX IOJIEH

IIOCTOAHHBIX MAarHuTOB, I[GI‘/'ICTBI/IH MAaromTHOI'O IIOJII Ha IMPOBOAHHUK C TOKOM, CBOMCTBA



AIIEKTPOMArHUTa, CBOWMCTBA OJJIEKTPOJBUTATENS TOCTOSHHOTO TOKA): (HOPMYIHpPOBAThH
npoBepsieMble TPEANOI0KEHNUS, COOMPATh YCTAHOBKY M3 MPEATIOKEHHOTO 000pYyI0BaHMUS,
OIMCHIBATDH XOJI OTBITA U (HOPMYIUPOBATH BHIBOIHI,

BBITIOJIHATD TIPSIMBIC HW3MEPEHHUS TEMIIepaTypbl, OTHOCHUTEIHHOW BIAXHOCTH BO3/yXa,
CWJIBI TOKa, HAMNPSOKCHUS C HWCIOIB30BAHUEM aHAJOTOBBIX MPHOOPOB M JATYMKOB
(¢u3HUECKNX BEJIWYWH, CPAaBHUBATh PE3YNbTaThl H3MEPEHHH C Y4YETOM 3aJaHHOU
a0COJIIOTHOM MOrPEIIHOCTH;

NPOBOJAUTEL KCCIICIOBAaHUE 3aBUCHUMOCTH OJIHOM (DU3MUECKOW BEIMYHMHBI OT JPYTOH C
UCIIOJIb30BaHUEM TIPSIMBIX U3MEPEHUH (3aBHCHMOCTH COTMPOTUBJICHUSI TTPOBOJHUKA OT €T0
JUIMHBI, TUIOMAAW TIONIEPEYHOTO CEUEHUS U YJENbHOTO COMPOTHBIEHUS BEIIECTBA
NIPOBOJHHUKA, CHJIBI TOKA, WAYIIETO Yepe3 MPOBOJHUK, OT HANPSOKCHHUS HA MPOBOJIHUKE,
UCCIIEJIOBAaHNE TIOCIE0OBATEIFHOTO H TApaJUICIbHOTO COCIMHECHHUN IPOBOIHUKOB):
IUTAHKPOBATh HCCJICIOBaHUE, COOMpATh YCTAHOBKY M BBITIOJIHATH H3MEPCHUS, CIICTYS
NPEJIOKEHHOMY TUIaHy, (DUKCUPOBATH PE3yJIbTaThl MOJTYYEHHOW 3aBHCHUMOCTH B BHUJE
TabJIUIl U TpaUKOB, A€NaTh BEIBOBI IO PE3yIbTaTaM MCCIIEIOBAHUS;

POBOAUTh KOCBEHHbIE HU3MEpEHUs (U3MUECKUX BeIUYMH (yJeiabHas TeruI0EMKOCTh
BEIIECTBA, CONPOTUBIEHUE IMPOBOJHMKA, paboTa M MOIIHOCTh AJIEKTPUUECKOTO TOKA):
IUIAHUPOBATh  U3MEPEHHUs, CcOOMpaTh  JKCIEPUMEHTAIBHYIO  YCTAHOBKY,  CJEIYs
NPEITI0KEHHON MHCTPYKIIMH, U BBIYUCIIATH 3HAYCHUE BEJIMYUHBI;

coOMoaTh MpaBWiIa TEXHUKH O€30macHOCTH Tpu  pabore ¢ 1abopaTOpHBIM
000pyT0BaHUEM;

XapaKTeprU30BaTh MPUHIIUIBI JEHUCTBUS U3YYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB
C OTOPOIi HAa WX OMHUCAaHUS (B TOM YHCIIE: CUCTEMa OTOTUICHHUS JIOMOB, THTPOMETP, MTapoBast
TypOuHa, amMIepmeTp, BOJIBTMETD, CUETUUK AIEKTPUYECKOU DHEPTUH,
AIEKTPOOCBETUTENbHbIE MPUOOPBI, HArpeBaTEIbHbIE BJIEKTPONPUOOPHI  (IIPUMEPHI),
ANEKTPUYECKUE TMPEAOXPAHUTENH, OJICKTPOMATHUT, DJIEKTPOJBUTATENIh IOCTOSHHOTO
TOKa), WCTHOJB3ysd 3HAHUA O CBOWCTBAX (PU3WYECKUX SBJICHUA ¥ HEOOXOIUMbBIC
¢usnyeckue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIC TEXHUUYECKHUE YCTPOMCTBA U M3MEPHUTEIIbHBIE MPUOOPHI TIO CXeMaM

U CXEMaTUYHBIM PUCYHKaM (KHUJKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD,



JBUTATE]Ib BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, pPEeoCTaT), COCTaBJISATh CXEMBbl
ANEKTPUYECKUX LENeN ¢ MOCIe0BATEIbHBIM U MapayIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAUEHMSI JIEMEHTOB IEKTPUUECKHUX LETeH;
NPUBOJUTH TOpUMEpPbl  (HAXOAUTh MHPOPMALMIO O MpUMEpax) NPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3MYECKUX 3HAHUM B TIOBCEAHEBHOM JKM3HU g oOOecreyeHus
O0e3omacHOCTH TpU OOpalIeHUHd C M[OpudopaMu M TEXHUYECKMMHU YCTpOWCTBaMH,
COXPAaHEHUS 3[J0POBbS U COOJIIOICHUSI HOPM DKOJIOIMYECKOr0 MOBEJIEHUS B OKpYKarouien
cpexne;
OCYHIECTBIISITh MOUCK MH(pOpMalKu (HU3NYECKOro cojepkanus B MHTepHeTe, HA OCHOBE
UMEIOIUXCSl 3HAHUW W TYTEM CpaBHEHUS JOMOJHUTENbHBIX HCTOYHUKOB BBIICIAThH
UH(OPMAIIHIO, KOTOpas SBISAETCS MPOTUBOPEUYNBON WIM MOXKET ObITh HEOCTOBEPHOI;
UCIIOJIb30BaTh IMPHU BBIMOJIHEHUM YYE€OHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO JUTEPaTypy
(du3nyuecKoro cojaepKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu WHTepHET, BlaaeTh
npréMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTyIO;
co3/1aBaTh COOCTBEHHbIE IUCBMEHHBIE U KpaTKHE YCTHbIE COOOLIeHus, 00001mas
UHPOpPMAIMI0 M3 HECKOJIBKMX HCTOYHHKOB (PU3UYECKOTO COAEp)KAHHSA, B TOM 4YHUCIE
MyOJIMYHO MPECTABIATH PE3YyIbTaThl IPOESKTHOM MIIM UCCIIEN0BATEIbCKOM AESATENIbHOCTH,
Ipy 3TOM TPAMOTHO HCIIOJB30BaTh WM3YyYCHHBIM TOHATHUWHBIN ammapatr Kypca (U3UKH,
COIPOBOK/1aTh BBICTYIUIEHHUE NIPE3CHTALINEH;
IPU BBIIOJHEHUH YYEOHBIX MPOEKTOB U HUCCIEJOBAHUNA (U3MUECKUX MPOLECCOB
pacnpenensith 00s3aHHOCTU B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/layaMu,
CJIEIUTH 32 BBIIIOJIHEHUEM IIJIaHA JIEWCTBUNA U KOPPEKTUPOBATH €r0, a/IEKBATHO OLICHUBATh
COOCTBEHHBI BKJIaJ] B JIEATEIbHOCTh TIPYMIbI, BBICTpaUBaTh KOMMYHHUKATHUBHOE
B3aMMO/ICHCTBHE, TPOSBISAS TOTOBHOCTD pa3peuiaTb KOH(INKTHL.

K koHly oOyueHus B 9 Kjacce npeIMETHbIE pe3ylbTaThl Ha 0a30BOM YypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHUINA:
UCIIOJIb30BaTh TMOHATHS: CHCTEMa OTCYE€Ta, MaTepUalbHAas TOYKA, TPAaEKTOpUS,
OTHOCUTEJIBHOCTh MEXaHWYECKOI'O JBHXKEHMs, aepopMauus (ynpyras, [UIACTUYECKas),

TPEHHE, IIEHTPOCTPEMHUTEIBHOE YCKOPEHHUE, HEBECOMOCTh U MEPETPY3KH, IIEHTP TKECTH,



abCoMoTHO TBEPIIOE TENO, IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUYECKUE
KoJIeOaHMsI ¥ BOJHBI, 3BYK, HHPPA3BYK U yJIbTPa3BYK, dJICKTPOMATHUTHBIE BOJIHBI, IIIKAJIa
AIIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAIBHO30PKOCTh, CIIEKTPHI HCITYCKAHUS
Y TIOTJIONIEHNS, albda, OeTa- U raMMa-u3TydeHHUs, U30TOIBI, AAepHAs YHEPTeTHKA;
pa3nu4arh SBICHUS (PaBHOMEPHOEC M HEPABHOMEPHOE MPSMOJIMHEHHOE JIBIKCHHE,
PaBHOYCKOPEHHOE MPsIMOJIUHEHHOE ABIKEHHE, CBOOOJHOE MaJeHHE TEJ, PAaBHOMEPHOE
JBUKEHHUE TT0 OKPY>KHOCTH, B3aUMOJICUCTBUE TEJ, PEAKTUBHOE JIBUKEHHUE, KOJIeOaTeIbHOE
JBUKEHUE (3aTyxXalollue W BBIHYKJICHHBIC KOJICOAHUs), PE30HAHC, BOJHOBOE JIBIKEHUE,
OTpa’K€HHUE 3BYyKa, MPSIMOJIMHEHHOE PacIpOCTpaHEeHUE, OTPaKEHNE U TIPEJIOMJICHHE CBETa,
MIOJTHOE BHYTpPEHHEE OTpa’kKeHHE CBETa, pas3lioKeHUE OeNoro CBeTa B CIEKTP M CIIOKEHUE
CHCKTPAJIbHBIX  IIBETOB, JIUCIIEPCUS  CBETA, C©CTCCTBEHHAs  PaJMOaKTUBHOCTD,
BO3HUKHOBCHHUE JIMHEWYATOTO CIEKTpa W3JyYCHHUs) IO OINHUCAHWIO HMX XapaKTepPHBIX
CBOWCTB ¥ Ha OCHOBE OTIBITOB, JCMOHCTPUPYIOIINX JAaHHOE (DH3UIECKOE SIBIICHHCE;,
pacro3HaBaTh MPOSBIICHUE W3YYCHHBIX (PU3NYCCKUX SBICHUN B OKpy’KaroimeMmM Mupe (B
TOM 4YHclie (U3NYECKHE SBICHUS B TPUPOJE: MPWIMBBI M OTJIMBHI, JBIKCHHE IJIaHET
CoyTHEYHON CHCTEMBI, PEAKTHBHOE JIBIKEHUE JKMBBIX OPTaHW3MOB, BOCHPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSCEHHE, CEHCMHYECKHE BOJIHBI, I[yHAMH, 0JXO, IIBETa TeT,
ONTUYECKUE  sBICHUS B  MPHPOJAE,  OHWOJOTMYECKOE  JCHCTBHE  BUIMMOTO,
yIbTPa(QHOICTOBOTO U PEHTTCHOBCKOTO M3TyYSHHH, ECTCCTBCHHBIN paJIMOaKTUBHBIN (DOH,
KOCMHYECKHE JIY4H, PaJHMOaKTHBHOE H3IIyYeHHUE TMPUPOIHBIX MHUHEpAJOB, JICHCTBUE
PaAMOAKTUBHBIX H3Jy4YeHWUW HA OpraHM3M 4YelioBeKa), NpU DJTOM TIEPEeBOJIUTH
MPAKTUYECKYIO0 3a7ady B Yy4eOHYIO, BBIJEISATh CYIIECTBEHHBIE CBOWCTBA (TPU3HAKH)
(bu3nUecKuX SBICHUI;

OMKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (U3UUECKHE SBIICHUS, UCTONB3YyS (HU3HMUECKUE
BENTMYMHBI (CPEHSAST W MTHOBEHHash CKOPOCTh Tella MPH HEPABHOMEPHOM JIBIKCHHH,
YCKOpPEHHE, TIepeMENIeHHE, MyTh, YTI0Bask CKOPOCTh, CHJIa TPCHUS, CHUJIa YIPYTOCTH, CHJIa
TSKECTH, YCKOPEHUE CBOOOTHOTO TAJCHHs, BEC Tella, UMITYJIbC TeJlld, UMITYJIbC CHJIBI,
MexXaHW4ecKass paboTa W MOIIHOCTh, TOTCHIMATbHAS DJHEPTHs Teia, MOTHSATOTO Ha
MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIBbHAS DHEPTUs CKATOH TMPYKUHBI, KHHETHYECKas

OHCPIusd, IMOJHAsA MCXaHHMYCCKasa SHEPIruid, ICpruoJ M 4aCToTa KOJ'IG63HPII>1, JJINHAa BOJIHBI,



IPOMKOCTH 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEJIOMIICHUS CPEIbI), TIPU
OMHUCAaHWU TPABWIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCHOJIB3YEMbIX BEJIMYHH,
0003Ha4YeHUSI U CAUHUIBI (PU3MUECKUX BEIUYMH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTUMH BEIUYUHAMU, CTPOUTH T'PAPUKU U3yUEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SIBJICHUS M TPOLIECCHI, UCMOJB3Ys 3aKOH
COXPAHEHHUSI DHEPTUHU, 3aKOH BCEMUPHOrO TATOTEHUS, HNPUHLUMI CYNEPHO3UIUUA CHII,
NPUHLMI OTHOCUTENBHOCTH ['anunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCa,
3aKOHbI OTPAKEHUS U MPETIOMJIICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsiJOBOTO U MAaCCOBOTO
quces MpH SIACPHBIX PEAKIUSIX, MPU ITOM J1aBaTh CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U
3alMChIBaTh €70 MAaTEMATUUYECKOE BHIPAXKECHUE;

OOBSICHATH (PU3UYECKHE MPOIECChI U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIIUM
MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUUUHHO-CIEICTBEHHbBIC CBS3H,
CTpOUTH O0BACHEHHE U3 2—3 JOTMYECKHUX LIAroB C OMOPOM Ha 2—3 M3YyYEHHBIX CBOICTBA
dusznueckux sBIeHUN, (U3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacuy€THBIC 3a7auM (OMUpAIOLIMEcs Ha CUCTEMY M3 2—3 ypaBHEHHUI), UCIIOIb3Ys
3aKOHBI M (POPMYIIbI, CBSI3bIBAIONIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/lauyd  3alMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOIMINE WM H30BITOYHBIC
JaHHBIC, BBHIOUPATH 3aKOHBI M (OPMYIBbI, HEOOXOAUMBIE IS PEUICHUs, MPOBOJIUTH
pacy€Thl ¥ OLIEHUBATH PEATUCTUYHOCTD MOJIYYSHHOTO 3HAUCHUS (PU3HUUECKON BETUYUHBI,
pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPH MOMOITU (DU3NIECKUX METOJIOB,
WCMOJIb3YySl ONMCAaHUE MCCIEAOBAHUSA, BBIICIATH MIPOBEPAEMOE  MPEANOJIOKEHUE,
OLICHUBATh IMPABUJIBHOCTh TNOPSAKA MPOBEIACHUSI MCCICAOBAHUSA, JE€JIaTh BbIBOBI,
MHTEPIPETUPOBATH PE3yJIbTAThl HAOTIOIEHUN U OTIBITOB;

MIPOBOJIUTH OIBITHI TTO HAOTIOACHUIO (DU3UYECKUX SBICHUN WIH (DU3UYECKUX CBOWCTB TEI
(u3yyeHue BTOpOro 3akoHa HbBIOTOHA, 3aKOHa COXpPaHEHUS SHEPrUH, 3aBUCUMOCTD
nepuoaa KoyieOaHWil MPYy>KUHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTh OT aAMIUIMTYJbl MajbIX KOJICOAHWH, MPSIMOJIMHENHOE pacnpOoCTpaHEHHE
CBETa, pasyioKeHue OesIoro CBeTa B CHEKTP, MU3YyUYEHUE CBOMCTB M300paKEHUS B MJIOCKOM

3epkajge M CBOMCTB H300pa)keHUsI MpeaMeTa B coOuparonied JuH3e, HaOJI0JICHHE



CIUIOIIHBIX U JTUHEHYAThIX CIIEKTPOB U3IYUYEHHS): CAMOCTOATEIHLHO COOMPATh YCTaHOBKY
u3 U30BITOYHOTO HaOOpa O0OpYyIOBaHMS, OMHCHIBATH XOJ OMbBITA U €Tr0 PEe3yNIbTaThl,
bopMyIHUpPOBATH BHIBOIBI;

OPOBOJUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX H3MEPEHHM, OIMpeaeNnsis CpeaHee
3HaueHUE u3MepsieMoll BenuuyuHbl ((OKYCHOE paccTOsHHE coOuparolmeil JIMH3bI),
000CHOBBIBAaTh BBIOOP CIIOC0Oa M3MEPEHUS (M3MEPUTEIIHBHOTO MPUOOopa);

NPOBOJIUTh HCCJIENIOBAHUE 3aBHCUMOCTEH (HM3MUECKUX BEIUYMH C HCIOJIB30BAHUEM
NPSIMBIX U3MEPEHHH (3aBUCUMOCTh ITyTH OT BPEMEHU NMPU PABHOYCKOPCHHOM JIBUKCHUU
0e3 HavambHOW CKOPOCTH, TMeproja KoJeOaHWid MaTeMaTHYECKOTO MasTHUKA OT JIJTMHBI
HUTH, 3aBUCUMOCTH YTJIa OTPAKCHUS CBETA OT YIJia MaJCHUS U yria MPeIOMIICHHS OT yriia
NaJeHus): TUTAHUPOBATh HCCJIENOBAaHUE, CAMOCTOATEIBHO COOHMpaTh YCTaHOBKY,
(GUKCHpOBaTh PE3yJbTAaThl IMOJTYYEHHOW 3aBUCHUMOCTH (U3MYCCKMX BEJIWYMH B BHJIC
TaOIuUI] ¥ TpaMKOB, JEIaTh BBIBOIBI IO PE3yJIbTaTaM MCCIICOBAHNUS;

IPOBOAUTH KOCBEHHbIE U3MEpEHUs (PU3NYECKUX BETUYHH (CPEIHSSI CKOPOCTh M YCKOPEHUE
TeJa MpU PaBHOYCKOPEHHOM JBMKEHUHU, YCKOPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh
NPYXUHBL, KOIPOUIMEHT TPEHUs CKOJIbKEHUS, MeXaHuuyeckas paboTa U MOIIHOCTb,
4acToTa M Mepuo/ KoJeOaHU MaTeMaTuuyecKoro U Mpy>KMHHOTO MasiTHUKOB, ONTHYECKas
cuia coOMparoIiei JMH3BI, PaIuOAKTUBHBIA (POH): IJIAHUPOBATH HM3MEPEHUsS, COOMPATH
HKCIIEPUMEHTATBHYI0 YCTAaHOBKY U BBIMOJHATH HM3MEPEHUsA, CIeays NpeIIoKeHHON
WHCTPYKIIMH, BBIUMCIISATh 3HAUCHUE BEIMYUHBI U aHAIU3UPOBATH MOJYyUYEHHBIE PE3YNIbTAThI
C Y4ETOM 3aJaHHOM MOTPEIHOCTHA U3MEPEHHUI;

coOmoaTh TpaBUja TEXHUKM Oe3omacHOCTH Tpu  pabore ¢ Ja0OpaTOPHBIM
000pyT0BaHUEM;

pa3nuvaTh OCHOBHBIC MPU3HAKN M3YyYCHHBIX (DU3UYECKUX MOJEJICH: MaTepuaabHas TOUKa,
a0CoMIOTHO TBEP/IOE TEJO, TOYCUHBI MCTOYHHUK CBETA, Jy4, TOHKAs JUH3A, IJIaHETapHAas
MOJIEINIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SIIPa;

XapaKTeprU30BaTh MPUHIIAIBI JEHCTBUS U3YYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB
C OTIOPO¥ Ha WX OMHCAHMS (B TOM YHCIIC: CITUAOMETp, JATUUKH TIOJIOKECHHUSI, PACCTOSTHUAS U

YCKOPEHHs, pakeTa, 3XOJO0T, OYKH, MEPHUCKOM, (oToammapar, ONTHYECKHE CBETOBOJBI,



CHEKTPOCKOI, I03UMETP, KaMepa BunbcoHa), HCTOIb3ys 3HAHUS O CBOMCTBAX (DU3UUECKUX
ABJICHUW U HE0OX0aAUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

HCIIOIBb30BaTh CXEMbl M CXEMAaTHUYHBIE PHUCYHKHM HU3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKHX IMPOLIECCOB MNpPU pEHIeHUH Yy4yeOHO-
MPAKTUYECKUX 3a/lad, ONTHYECKUE CXEMbl I MOCTPOEHHUS H300pakKeHHl B IUIOCKOM
3epKalie U coOMparolel JTMH3E;

OPUBOJIUTHL NpUMEpbl  (HAXOAUTh MHPOPMALMIO O MpUMepax) MPAKTUYECKOTO
UCIOJIb30BaHUs (PU3MYECKUX 3HAHUA B TIOBCEJHEBHOW JKM3HU Jjsi oOecreyeHus
O0e3omacHOCTH TpU OOpalleHUHu C MpudopaMu M TEXHUYECKMMHU YCTpOWCTBaMH,
COXpAaHEHUS 30POBbS U COOJIIOICHUSI HOPM DKOJIOTMYECKOr0 MOBEJICHUS B OKpYKarouien
cpene;

OCYHIECTBJISITh NOUCK HH(OpManuu  Quznyeckoro cojepxkanus B MHTepHere,
CaMOCTOSATEbHO (OPMYIHPYSl TOUCKOBBIA 3ampoc, HAXOJIUTh IYTH OMNpeeIeHUs
JIOCTOBEPHOCTH TOJIY4YeHHOM HH(OpMAlMd HAa OCHOBE HWMEIIIMUXCA 3HAHUM U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIMOJHEHUH YYE€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO JUTEPaTypy
(bu3nuecKkoro cojaepKaHus, CIpaBOYHbIE MaTepualbl, pecypchl cetu VHTepHET, BlaaeTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanus HHGOPMAIIMK U3 OAHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHBIC NMMCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OpMAaIuu U3
HECKOJIbKMX  HMCTOYHMKOB  (PU3MYECKOr0  COAEp)KaHUSA, MYOJMYHO TPEACTaBIAThH
pe3yapTaThl MPOEKTHOM WM HCCIENO0BATEIBCKOW [EATENIBHOCTH, IPU 3TOM TI'PaMOTHO
WCIIOJIb30BaTh W3YYEHHBIM TOHSATHUIHBIA ammapar HW3y4aeMoro pasjaena (QU3NKd U
COINPOBOXK/IATh BBICTYIUICHHE Ipe3eHTalel ¢ y4éToM OCOOEHHOCTEW ayAuTOpUU

CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC

Ne | HaummenoBaHue pa3zenoB H KosmmuecTBo yacos ONEeKTpOHHBIE

n/ TEM IIPOTPaMMBI (uudpoBsbie)

I Beero | Konrponeneie | ITlpaktiueckue | ogpasosarenbhbie
paboThI paboThI pecypeal
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAK0LIero MUpa

1.1 | ®usuka - Hayka 0 IpUpoie 2 [[bubnuoreka
[HOK
https://m.edsoo.ru
[7f416194]]

1.2 | ®usnyeckue BEIMUHHBI 2 1 [[BubnmmoTeka
[HOK
https://m.edsoo.ru
[7f416194]]

1.3 | EcTecTBEeHHOHAYYHBIH METOT 2 1 [[BuGnmmoTeka

MO3HAaHUSA HOK
https://m.edsoo.ru
[7f416194]]
HToro no pazneny 6
Pasznes 2. IlepBoHayaibHble CBeJeHUS 0 CTPOEHUN BellleCTBA

2.1 | Crpoenue BemecTa 1 [[BubnmuoTeka
[HOK
https://m.edsoo.ru
[7416194]]

2.2 | JIBmxeHne u 2 1 [[BubnuoTeka

B3aMMOJEHCTBUE YaCTHUILI HOK

BEIIeCTBA https://m.edsoo.ru
[7416194]]

2.3 | ArperaTHble COCTOSIHUS 2 [[PubmuoTeka

BEIIEeCTBA HOK
https://m.edsoo.ru
[7416194]]

Hroro no pasneny 5
Paznen 3. /IBu:xeHue U B3auMojieiicTBUE TeJl

3.1 | MexaHn4ecKoe IBHKCHUE 3 [[PubmuoTeka
I[HOK
https://m.edsoo.ru
[7416194]]

3.2 | Unepnus, Mmacca, IIIOTHOCTh 4 1 [[PubmnoTeka
I[HOK
https://m.edsoo.ru
[7416194]]

3.3 | Cuna. Bunsr cun 14 1 2 [[bubnunoTeka
I[HOK
https://m.edsoo.ru
[7f416194]]

HTroro mo pazneny 21

Pa3nen 4. /laBienune TBEPABIX TeJl, dKUAKOCTEH M Ta30B
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4.1 | laBnenue. [lepeqaua 3 [[BubmnoTeka
JABJICHUS TBEPIBIMU TEJIAMU, [HOK
JKUIAKOCTSAMU U TFa3aMHU https://m.edsoo.ru

[71416194]]

4.2 | JlaBineHue )KUJIKOCTH 5 [[BuGnmmoTeka
[HOK
https://m.edsoo.ru
[71416194]]

4.3 | AtmocdepHoe naBieHne 6 [[bubnmoTeka
[HOK
https://m.edsoo.ru
[71416194]]

4.4 | JleiicTBUE KUIKOCTH M ras3a 7 1 3 [[BubGnmmoTeka

Ha NOTpYXEHHOE B HUX TEJIO [HOK
https://m.edsoo.ru
[71416194]]
Hroro no pazageny 21
Pa3nen 5. PaGora u MOIHOCTDH. JHeprus

5.1 | PaGoTa 1 MOIITHOCTH 3 1 [[BubnmmoTeka
[HOK
https://m.edsoo.ru
[7f416194]]

5.2 | TIpocThie MEXaHU3MBI 5 1 [[BuGnmmoTeka
[HOK
https://m.edsoo.ru
[7416194]]

5.3 | MexaHnuveckast SHEPTHsI 4 1 1 [[BubnuoTeka
[HOK
https://m.edsoo.ru
[7416194]]

HToro no pazaenay 12
Pe3epBHOE BpeMmsi 3
OBHIEE KOJIMYECTBO 68 3 12
YACOB 110 NTIPOTPAMME
8 KUIACC

Ne | HaumenoBaHue pa3ienoB KonuuectBo yacoB DJIeKTPOHHbBIE

n/ TEM IIPOTPaMMBbl (uncpossie)

o Bcero | Kontponeubie | [IpakTuueckue 06pasoBaTelbHbIC
paboTHI paboTHI pecypebl
Pasnen 1. TenuioBble siBnennst

1.1 | Ctpoenue u cBoiiCTBa 7 [[PubmnoTeka

BEIleCTBa LHOK
https://m.edsoo.ru
[7f4181ce]]

1.2 | TemnoBble mpoIiecchl 21 1 5 [[BubmnoTeka

I[HOK

https://m.edsoo.ru
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[7f4181ce]]
Hroro no pazneny 28
Pa3nen 2. DuieKkTpuyeckne 1 MATHUTHBIE SIBJICHUS
2.1 | DnexTpuvecKue 3apsbl. 7 1 [[bubnuoreka
3apsKEHHBIE Tela U UX [HOK
B3aMMO/ICHCTBHE https://m.edsoo.ru
[7f4181ce]]
2.2 | TlocTOSTHHBIN 2IIEKTPHYCCKUAN 20 1 7 [[BubGnmmoTeka
TOK [HOK
https://m.edsoo.ru
[7f4181ce]]

2.3 | MarHuTHBIC SIBJICHUS 6 1 15 [[BubGnmmoTeka
[HOK
https://m.edsoo.ru
[7f4181ce]]

2.4 | DnekTpoMarHuTHas 4 [[BubnmmoTeka

VHIYKIHS [HOK

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

HToro no pazneny 37

Pe3epBHOE Bpemsi 3

OBHIEE KOJIMYECTBO 68 3 14,5
YACOB 110 NTIPOTPAMME
9 KUIACC
No | HaummeHoBaHue pa3iesioB U KommuectBo yacoB DJIEKTPOHHBIE
1/ TEM MPOTPaMMBbI (tmudpoBsIe)
o Bcero | Kontponbhbie | Ilpaktudeckue 06pas0BATEIBHBIC
paboThI padoThI pecypesl
Pazpen 1. Mexann4ueckue siBJIeHUA
1.1 | MexaHn4ecKoe JABHIKCHHE U 10 1 [[bubanoTreka
CrocoObI €ro OMUCAHMS HOK
https://m.edsoo.ru
[7f41a4a6]]

1.2 | BzaumoeiicTBre Tei 20 1 3 [[bubanoTreka
I[HOK
https://m.edsoo.ru
[7f41a4a6]]

1.3 | 3akoHBI COXpaHEHHS 10 3 [[bubnnoTeka
I[HOK
https://m.edsoo.ru
[7f41a4a6]]

HTroro mo pasneny 40
Pa3nen 2. Mexanuyeckne KoJie0aHus U BOJHbI

2.1 | Mexanuueckue Kojaebanus 7 3 [[BubmnoTeka
I[HOK
https://m.edsoo.ru
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[7f41a4a6]]

2.2 | MexaHW4YeCKHE BOJIHBI. 3BYK 8 1 3 [[bubnroTeka
[HOK
https://m.edsoo.ru
[7f41a4a6]]

HToro no pazaeny 15

Pazjen 3. DileKTPOMarHuTHoOeE MoJie M 3J1eKT

OMArHUTHBIC BOJTHbI

3.1 | DeKTPOMAarHUTHOE TOJIE 1 6 2 [[bubanoTeka
3JICKTPOMArHUTHBIE BOJIHBI [HOK
https://m.edsoo.ru
[7f41a4a6]]
HToro no pazneny 6
Pa3nen 4. CBeTOBbIE SIBJIEHUSA
4.1 | 3akOHBI pacpOCTPaHCHHUS 6 2 [[bubmmoTeka
CBeTa [HOK
https://m.edsoo.ru
[7f41a4a6]]
4.2 | JIuH3BI ¥ ONTHYECKHE 6 3 [[bubnroTeka
prOOpPHI [HOK
https://m.edsoo.ru
[7f41a4a6]]
4.3 | Pasmoxenue 0€Ioro cBera B 3 2 [[bubnroTeka
CITEKTD [HOK
https://m.edsoo.ru
[7f41a4a6]]
Hroro no pazaenay 15
Pa3pen 5. KBanToBbIe IBJIeHUSA
5.1 | UcnyckaHue U MOTJIONIEHUE 4 1 [[bubnroTeka
CBETa aTOMOM HOK
https://m.edsoo.ru
[7f41a4a6]]

5.2 | CtpoeHne aTOMHOTO sapa 6 1 [[bubanoTeka
[HOK
https://m.edsoo.ru
[7f41a4a6]]

5.3 | SlmepHble peakuuu 7 1 1 [[bubanoTreka
I[HOK
https://m.edsoo.ru
[7f41a4a6]]

HToro no pazneay 17

Pa3nen 6. IloBropure1bHO-00001IaK0 1M MOYJIb

6.1 | IToBTOpeHue U 060OIICHHE 9 2
COJIepKaHHS Kypca (PU3HKH
3a 7-9 knacc
Hroro no pazneay 9
OBIIEE KOJIMYECTBO 102 3 27
YACOB IO ITPOI'PAMME

YYEBHO-METOANUYECKOE OBECIIEYEHUME
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OBPA3OBATEJIBHOI'O MTPOLIECCA
OBA3ATE/IbHbIE YHEBHbIE MATEPUA/IbI ANA YYEHUKA

» ®usmKa: 7- knacc: 6a3oBbIN ypoBeHb: y4ebHUK, 7 knacc/ MepbiwKuH N.M.,MBaHOB
A.N., AKunoHepHoe obuwecTtBo «M3paTenbcTBo «lpocBeLLeHme»

» ®usmKa: 8- kKnacc: 6a3oBbIN YpoBEHb: y4ebHUK, 8 knacc/ MepbliwKkuH U. M., MBaHOoB
A. U., AKumoHepHoe obuectBo «M3aatenbctBo «lpocBeweHmne»

» ®usmKa: 9- kKnacc: 6a30BbIN YPoBEHb: y4ebHUK, 9 kKnacc/ NepbliwKkuH U. M., T'yTHUK E.
M., UBaHoB A. U., MeTposa M. A., AKumMoHepHoe obuecTBo

«H?;,ZI&TGJILCTBO «HpOCB@IIIGHPIG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
COopnuk 3ana4 no ¢usnke 7-9 knacc k yaeonukam A.B. Ilepoeimkud u ap. "dusuka.

nacc", "®usuka. § kimacc", "®uzuka. 9 knacc" GPI'OC (k HOBBIM ydeOHHUKAM ).

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
1. http :// school - collection . edu . ru / - eanHan konnekuus LLOPos

2. bubnuoteka LLOK https://educont.ru/
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