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IHOACHUTEJIbBHASA 3AIITMCKA

[Iporpamma 1o ¢u3nKe Ha ypOBHE OCHOBHOTO OOILEro 0Opa3oBaHUsl COCTaBJIEHA
Ha OCHOBE IOJIOKEHUW U TpeOOBaHMI K pe3yibTaTaM OCBOCHMS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pazoBaTenbHON Tporpammsl, npenactaBieHHbix B ®I'OC 000, a takxke ¢
yaétoM (pemepanbHOM pabouel mporpaMMbl BocuTaHus W KoHIeNuu mpenoaaBaHus
yaeOHoro npeamera « Du3uKay.

ConepxaHue mporpaMmbl 1O  (u3MKe HampaBieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON IpaMOTHOCTH OOYYAIOIIUXCSI U OpPTraHU3aIfio U3ydeHus: GU3nKu
Ha JIeATEeIbHOCTHOM OcHOBe. B mporpamme mo (pu3uMke y4UTHIBAIOTCS BO3MOXKHOCTHU
yaeOHOrOo mpenMera B peanmsarnuu  TpeboBanmiit ®I'OC OO0 x 1UIaHUPYEMBIM
JUYHOCTHBIM M METaNpeIMETHBIM pe3yibTaTaM OOYYEHHMs, a TaKXKe MEXIPEIMETHBIE
CBSI3U E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs.

[IporpamMma no Qu3uKe ycTaHABIMBAET pacHpeielieHue Y4eOHOro Marepuala Io
rogaM oOyyeHus (1o KjaccaM), NpeajaraerT MNPUMEPHYI TOCIEI0BATENbHOCTh
U3Y4YEHUsl TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOIO COJEPKAHUS U y4ETe
BO3PAaCTHBIX OCOOEHHOCTEHN 00yUaromuXcs.

[IporpamMma no ¢usuke pazpaboTaHa C LIETbI0 OKa3aHUS METOAMYECKON MOMOIIU
YUUTENIO B CO3/IaHUU pabouell MporpaMMbl 0 Y4€OHOMY MTPEIMETY.

Ilpu peanusanuu o0pa3oBaTe/ibHOW NporpaMmbl  OyaeT HCHOJIb30BAHO
o0opyoBaHMe LEeHTPa 00pa30BaHMs €CTECTBEHHOHAYYHOH M TeXHOJOTHYecKOM
HanpaBJieHHocTell «Touka pocra», koropoe nocrasiaeHo B 'BOY COI c.O3epku
B pamkax ¢enepaibHoro mnpoexkra «CoBpeMeHHasi WIKO0J2» HALMOHAJBLHOIO
npoekra «O0pazoBaHue».

®uznka SBIAETCS CUCTEMOOOPA3yIOUIUM [JIsl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MPEIMETOB, MOCKOJbKY (PU3UUYECKUE 3aKOHBI JIEKAaT B OCHOBE IMPOILIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, Ouosorued, acTpoHomMuedl u (Qusnyeckoi reorpadueii, BHOCHUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTaBIseT HauOoyiee SCHBIC
oOpa3lpl MPUMEHEHUs HAYYHOTO METOJA MO3HAHUS, TO €CTh Ccrnoco0a MOJy4YeHus
JOCTOBEPHBIX 3HAHUM O MUDE.

Onmna w3 raaBHBIX 3a7a4  (DU3WYECKOro OOpa3oBaHHMS B CTPYKType OOIIero
oOpa3oBaHMsI COCTOMT B (OPMHUPOBAHUU ECTECTBEHHO-HAYYHOH TIPAMOTHOCTU H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuyenue ¢u3uku Ha 0a30BOM ypOBHE NpPENAINOiaraeT OBJAJIEHUE CIEeIYIOUUMU
KOMIIETEHTHOCTSIMU, XapPaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTbD:

- HAyYHO OOBSICHSTD SIBJIICHUS;

- OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

- HHTEPIPETUPOBATh JaHHbIC U UCIOJIb30BAaTh HAYYHbIE JOKA3aTEIbCTBA IS
MOJIyYeHUS] BBIBOJIOB.

[lenTpsl 00pa3oBaHMsI €CTECTBEHHO-HAYYHOW HAMpPaBICHHOCTH «Todka pocTay
CO3/IaHbI C LIETBI0 Pa3BUTHS y 00YyYaIOIIMXCSl €CTECTBEHHO-HAYYHOM, MAaTeMaTUYECKOM,
MH(GOPMALIMOHHON TPAMOTHOCTH, (OPMHpPOBAHUS KPUTHUECKOTO U KPEaTUBHOIO
MBIIIIJIEHUS], COBEPIIEHCTBOBAHUSI HABBIKOB €CTECTBEHHO-HAY4YHOW HANpPaBJICHHOCTH, a



TaKKe JJIs1 MPaKTUYECKOM OTpabOTKM y4eOHOro marepuaia Mo y4eOHbIM IMpeaMeTam
«Dusukay.

[udpoBas mabopaTopusi KapAHMHAIBHBIM O00pa30M H3MEHSET METOAMKY U
collepKaHUE DKCIEPUMEHTAIbHOW JEATEIbHOCTM M IOMOTAeT pPEHIUTh BBIIIE
nepeurcieHnubie npoOiemsl. [lupokuit crnekTp HUPPOBBIX AATUUKOB TO3BOJISIET
oOy4JaronmMcsi 3HaKOMHUTBCSI C MapaMeTpamMu (U3HUYECKOT0 SKCIEPUMEHTA HE TOJIBKO
HAa KAayeCTBEHHOM, HO M Ha KOJMWYECTBEHHOM ypoBHe. C momompio 1udpoBoi
7abopaTopud MOXKHO TPOBOJUTH JUIUTEIBHBIA HKCIEPUMEHT JAakKe B OTCYTCTBUU
sKcriepuMenTaropa. Ilpu 3TomM u3Mepsiemble JaHHBIE M PE3yNbTaThl MX 00pPabOTKH
O0TOOpPaXKAIOTCS HEMOCPEJACTBEHHO Ha dKpaHe KOMIIbIOTEpa.

B mpomecce QopmupoBaHUS OKCHEPUMEHTAIBHBIX yMEHUH TI0  (U3HKE
OOy4aloIUICs yYUTCS MPEACTaBIATh HHPOpPMAIMI0 00 HCCIETOBAaHUU B YETBHIPEX
BUJIAX:

- B BepOaJbHOM: OIUCBHIBaTh SKCIIEPUMEHT, CO37aBaThb CJIOBECHYIO MOJEIb
DKCIIEpUMEHTa,  (PUKCHpOBaTh  BHMMAaHHE  HA  HU3MEpPSIEMBIX  (DU3UYECKUX
BEJIMYHUHAX, TEPMUHOJIOTUH;

- B TAOMMYHOM: 3allOJIHATH TAOMUIBl JAHHBIX, JIEKAIIMX B OCHOBE TMOCTPOCHUS
rpaduKoB (MpU TOM Yy YYalIUXCsl BOSHUKAET MEPBUYHOE MPECTABICHUE O MacIiTadax
BEJIMYUH);

- B TpauuecKkoM: CTpOUTh TpauKy 1Mo TaOJIUYHBIM JTaHHBIM, YTO MO3BOJISIET MEPEUTH K
BBIIBIDKEHUIO THIIOTE3 O XapaKTepe 3aBHUCUMOCTH MEXAYy (PU3NYECKUMH BEIUYUHAMHU
(TIpu ATOM yYHTEJh TOKA3bIBACT MPEUMYIIECTBO B BU3YATH3AIIUN 3aBUCUMOCTEH MEXTY
BEJIMYMHAMU, HATJISITHOCTh U MHOTOMEPHOCTB );

- B AHAIUTUYECKOM (B BHJI€ MATEMATHUYECKUX YPaBHEHUH): TPUBOIUTh MATEMATHUYECKOE
OMMCAaHUE B3aUMOCBSI3U  (UBMYECKUX BEIMYMH, MaTeMaTH4yeckoe 0000IIeHne
MOJTyYEHHBIX Pe3yJIbTaTOB.

[{udpobie 1abopaTopry MO3BOJSIIOT CYIIECTBEHHO SKOHOMHUTH BPEMsl, KOTOPOE
MOXHO TOTpPaTUTh Ha (OPMHUPOBAHME KCCIECIOBATEIBCKAX YMEHUN ydalumxcs,
BBIPAKAIOIINXCS B CICTYIOMINX EHCTBUSX:

- oripejiesieHue mpoOJIeMbl;

- TIOCTAaHOBKA HCCJIEIOBATEIbCKON 3a1a9H;

- IJJaHUPOBaAHUE, PEIICHNE 33a[a4uM, BBIIBI)KEHUE TMIIOTE3, OCTPOCHUE MOJENEH,
AKCTIEpUMEHTAJIbHAS ITPOBEPKA TUITOTE3.

Ha wusyuenue ¢usuku (06a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi otBoAuTcs 238 yacoB: B 7 kiacce — 68 4dacoB (2 yaca B Heneno), B 8
Kiacce — 68 yacos (2 yaca B Hezenmo), B 9 kinacce — 102 yaca (3 vaca B HEZIEIIO).

[Ipenyaraemeiii B mporpamme mo (u3uke mepeueHb JabopaTOpHBIX PabOT U
OTBITOB HOCUT PEKOMEHJATENIbHBIH XapakTep, YYUTENb JeNaeT BHIOOpP MPOBEICHUS
7a00paTOPHBIX pabOT H OMBITOB C Y4YE€TOM WHIAWUBUIYATBHBIX OCOOCHHOCTEH
0oOy4Jaronuxcsi, CIHUCKa JKCIIEPUMEHTAIBHBIX 3aJlaHul, TpejlaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o (hH3HKe.



COJEPXAHUME OBYYEHUSA

(npakmuyueckas 4acmov COOepI’CAHUsI NPpeOMema YCUileHa MamepuaibHO-mexHu4ecKou
bazoti yeumpa « Touka pocmay, UCNOIBL3YEMO20 018 peatu3ayuu 00pa308ameIbHbIX
npocpamm 8 pamkax npenooasanus Yu3uKu)

7 KUIIACC
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAOLIEro MUpa.
®uszuka — Hayka o mnpupoze. SABieHus mnpupoasl. Duznyeckue SBICHUS:

MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.
duzuveckue BeNWYUHBL. V3Mepenune ¢usnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocts n3mepennit. MexxayHapoaHasi CUCTeMa €IMHHII.

Kak ¢wu3mka w fapyrue  eCTeCTBEHHBbIE HAyKH  M3YYalOT  MPUPOY.
EcrecTBeHHO-HAy4HBI METOJ MO3HAHUS: HAOJIOJEHHE, MOCTAaHOBKAa HAYYHOT'O BOIPOCa,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHHE HAOII0JaeMOTO
apiieHust. Onrcanue GU3NUECKUX SIBICHUN C TOMOIIBI0 MOJICIICH.

Jlemoncmpayuu (¢ ucnoavzoeanuem ooopyoosanusn « Touxa pocmay)
MexaHnueckue, TEIIOBbIE, JIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIEC SIBIICHMUS.
dusndeckue nMpuOOpsl U Mpoleaypa NPsIMbIX U3MEPEHUN aHaJOTOBBIM U ITU(POBHIM
pUOOPOM.

Jlabopamopnwie pabomul u onvimol (¢ ucnonviosanuem ovopyoosanusn « Touka
pocmay)

OrnpenesneHue 1eHbl IeJICHUs IKaIbl U3MEPUTEIHLHOTO TPUOOpa.

N3mepenune paccTossHUM.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TE.

N3mepenue TeMmmeparypsl OpyU TOMOIIM  >KUJIKOCTHOTO

TEPMOMETpA U JaTYUKA TeMIepaTyphl.

[IpoBeneHne uccienoBaHus MO MPOBEPKE TMIIOTE3bI: JaJbHOCTh MOJNETA IIApHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIIE, YeM OOJIBIIIE BHICOTA MYCKA.

Paznen 2. IlepBoHayaibHbIe CBeIeHHsI O CTPOEHUH BelllecTBa.

CrpoeHue BemecTBa: aTOMbl M1 MOJIEKYJIbI, UX pa3Mmepbl. ONbITHI, JOKa3bIBAIOIIHE
JIMCKPETHOE CTPOEHUE BEIIECTBA.

JIBmkenne yactull BemiecTBa. CBsi3b  CKOPOCTH  JIBMDKEHHUSI 4YacTHI[ C
temriepatypoii. bpoyHoBckoe maBmwxkenwe, muddysus. BzaumopeiicTBue YacTwHIl
BEIIIECTBA: IPUTSHKCHHUE U OTTAIKMBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ta30B, XKUIKOCTEHM M TBEPIBIX
(KkpucTtammmyecknx) Tejl. B3auMOCBSI3b MeEXy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHMSIX W WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. (OcoOeHHoCTH
arperaTHhIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu (c ucnonvzosanuem ooopyoosanusn « Touka pocmay)
Habntonenue OpoyHOBCKOTO JIBHXKEHUS.

Hab6nronenune nuddysun.



HaGnronenue siBmeHuii, OOBICHSIONMXCS TPUTSDKCHUEM WA OTTAJIKWBAHUEM YaCTHIL
BEILECTBA.
Jlabopamopnwie pabomut u onvimul (¢ ucnoibzoeanuem ooopyoosanusn « Touxka
pocmay)
Onenka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONb30BaHueM (oTorpaduit).
OnbITHl IO HAOTIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
OnbITH IO 0OHAPYKEHUIO TCUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

Paznen 3. /IBu:xkeHue U B3auUMo/ieilicTBHE TeJl.

MexaHnuueckoe JBH)KEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIYKEHUE.
Cxopoctb. CpenHsii CKOPOCTh IPU HEPAaBHOMEPHOM JIBHKEHUU. Pacu€r mytn wu
BPEMEHHU JIBUKECHUS.

SBneHne wuHepIuU. 3aKOH WHEpHUU. B3aumonelcTBue Ten Kak MpUYUHA
M3MEHEHUSI CKOPOCTH JIBHXKEHMs Tel. Macca Kak mMepa MHEepPTHOCTU Tena. [1noTHOCTh
BelecTBa. CBs3b INIOTHOCTU C KOJIMYECTBOM MOJICKYJI B €IUHUIE 00BEMA BEIIECTBA.

Cua Kak xapakTepHCTHKA B3anmoecTBus Ten. Cuia ynpyroctyd u 3akoH ['yka.
N3mepenre cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHHE TATOTEHHSI U CUJIA TSXKECTH.
Cuma tsoxectm Ha aApyrux IuiaHerax. Bec Tema. Heecomocts. CrioxkeHue cui,
HaIlpaBJICHHBIX 1O OAHOM mnpsmou. PaBHoxenctByromas cun. Cuna tpeHus. Tpenue
CKOJIbKEHHS M TPEHUE NOKOsA. TpeHue B IPUPOJE U TEXHUKE.

Jlemoncmpayuu (c ucnonvzoseanuem ooopyoosanusn « Touxa pocmay)
Hab6nronenue MexaHMuecKoro JIBHKEHUS Tea.

N3mepennie CKopoCcTH IPSIMOJIMHEWHOTO ABUKEHUS.

HaOntonenue siBJieHUST HHEPIIUH.

Ha6nronenue u3meHneHrs CKOpOCTU IPHU B3aUMOICUCTBUU TETI.

CpaBHeHHE Macc N0 B3aMMOJICHCTBUIO TE.

CrioxeHune cuil, HapaBJIEHHBIX 110 OJHOW MPSMOM.

Jlabopamopnwie pabomout u onvimul (¢ ucnoibzoeanuem ooopyoosanusn « Touxka

pocmay)

Ornpenenenue CKOpOCTH PaBHOMEPHOTO ABUKEHHMS (IIapHKa B KUAKOCTH, MOJEITU

AIEKTPUUECKOTO aBTOMOOMJIS U TaK Jajyee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa WU IIapuKa Mo HAKJIOHHOU

IIJIOCKOCTH.

Onpenenenre IIOTHOCTH TBEPOTO TENA.

OnBITHI, AEMOHCTPUPYIONIHNE 3aBUCUMOCTD pacTsiKeHUs (edopMaiiun) mpy>KUHbI OT

MPUJIOAKEHHOUN CUJIBI.

OnbIThl, TEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIKEHUsSI OT Beca Tella U

XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pasnen 4. JlaBiieHue TBEPABIX TeJl, ;KUAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHbBIIEHUS U YBEIUYEHHUs JaBieHus. JlaBieHue rasa.
3aBUCHUMOCTbD JIaBJIEHUs ra3a ot o0béMa, TeMrepatypsl. [lepenaua naBinenus: TBEpAbIMU
TEJIaMH, JKUAKOCTAMM U ra3amu. 3akoH Ilackams. IIHeBMaTMyecKue MaIIHMHBL.
3aBUCHUMOCTh JIaBIICHUSI JKUIKOCTH OT TIyOWHBI. [mapoctatndeckuil mapagokc.



Coobmaromuecs cocyasl. I 'napaBindecKkue MEXaHU3MBbl.

Atmocdepa 3emnu u arMmocdepHoe naBieHue. [IpuuMHBI CylIEeCTBOBaHUS
Bo3aymHOM oOonouku 3emnu. Omnbit  Toppuuennu. M3mepenune arMocgepHOro
JaBJI€HUS. 3aBUCHUMOCTh aTMOC(EPHOIO NaBJIEHHS OT BBICOTHI HAJ YPOBHEM MOPS.
[TpuOops! 17151 U13MEpEHHsT AaTMOCPEPHOTO 1aBJICHUSI.

JlelicTBUE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO. BhITanKuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxornaBanue.
Jlemoncmpayuu (c ucnonvzoeanuem ooopyoosanusn « Touxa pocmay)
3aBUCUMOCTb JIaBJICHUA I'a3a OT TEMIIEPATYPHI.
[lepenaya gaBieHUs )KUIKOCTBIO U Ta30M.
Coobmiaroiuecs CoCy/bl.
I'mppaBnnyeckunii mpecc.
[IposiBienue nercTBrst aTMOCHEPHOTO 1aBIICHUS.
3aBUCHUMOCTh BBITQJKHBAIOIIEH CHJIBI OT 00bEMa MOTrpyKEHHOM wYacTH Tela U
IJIOTHOCTH 7KUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
YcnoBue 1ulaBaHMS TEN: IUIABAHUE WA IIOIPYXKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILICHHUSI TUIOTHOCTEN TEJIa U JKUJIKOCTH.
Jlabopamopnvie padomul u onvimul (c ucnonv3osanuem ooopyoosanus « Touxa
pocmay)
HccnepnoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOM B KUAKOCTb
4acTH TeJa.
OnpeneneHue BBITAIKUBAKOLIEH CHJIbI, JEUCTBYIOIIEW HAa TENO, IOIPYKEHHOE B
KUIKOCTb.
ITIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIbI, AEHCTBYIOIIEH HA TEJIO B )KUIKOCTH,
OT MaccChlI TeJa.
OnbITEI, TEMOHCTPUPYIOIIKNE 3aBUCUMOCTH BBITAIKMBAIOLIECH CHUJIBI, JEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00BbEMA MOTPYKEHHON B JKUIKOCTh YAaCTH TeJla U OT IUIOTHOCTU
KUIKOCTH.
KoncTpynpoBanne apeoMerpa WM KOHCTPYMPOBAHUE JIOJKM W ONpPEACIICHUE €€
IPYy30II0ABEMHOCTH.

Pa3znes S. PaGora u MOIIHOCTH. JDHEpPrusi.

Mexanuueckasi padbota. MOIIHOCTb.

[IpocTble MeXaHU3MBI: pblyar, 0J0K, HaKJIOHHAs IIIOCKOCTh. [IpaBuio paBHOBecHs
peiuara. [IpuMeHeHue mTpaBuia paBHOBECUs pblyara K OJIOKY. «30J0TO€ MPABUIION
mexanuku. KITJI npoctsix Mmexann3moB. [IpocTeie MeXaHU3MBbI B ObITY U TEXHHUKE.

Mexanuueckass  sHeprus. KuHeTrnueckas M TNOTEHLMAJIbHAs ~ SHEPTHUS.
[IpeBpaiienre OAHOTO BHJIA MEXAHWYECKOW SHEPTUM B JPYrod. 3aKOH COXPAaHEHUS
SHEPIUU B MEXAHUKE.

Jemoncmpayuu (c ucnonvzoeanuem ooopyoosanusn « Touxa pocmay)

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padomul u onvimul (c ucnoyv3osanuem 0oopyoosanusn « Touxa

pocmay)



Omnpenenenve pabOThl CHUJIBI TPEHUS NPU PABHOMEPHOM JIBJKEHUU Tela 110
TOPU30HTATILHON TOBEPXHOCTH.

HccenenoBanue yCioBHil paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.

N3ydenue 3ak0Ha COXpaHEHUsI MEXaHUYECKON YHEPTHH.

8 KIIACC

Pa3nen 6. TenioBbIe ABJICEHUS.

OCHOBHBIE TTOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHHS BELIECTBA.
Macca u pasmepsl aToMOB U MOJIEKYJ. OTBITHL, MNOJITBEPKIAIONIME OCHOBHBIC
MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH.

Monenn  TBEPAOTO, JKUAKOTO M Tra3000pa3HOTO  COCTOSHUM  BEIIECTBA.
Kpucramnuueckue u amopdusie Tena. OObsICHEHHWE CBOWCTB Ta3o0B, >KUJIKOCTEH H
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUHA MOJIEKYJSIPHO-KMHETUYECKOM  TEOPUHU.
CmaumnBaHK€e U KallWJUISIPHBIE SIBJIICHUS. TEnIoBOE paclIMpEeHUE U CKATHUE.

Temnepatypa. CBs3b TEMIIEpPATypbl CO CKOPOCTHIO TEIUJIOBOTO JIBMKECHUS YACTHIL.
Buytpennsisa sueprus. CriocoObl M3MEHEHUsI BHYTPEHHEW SHEPruu: TeIuionepeaada u
coBepilieHHe paboThl. Buael Temonepenayu: TEIJIONPOBOJHOCTh, KOHBEKIIHS,
W3JIy4YCHHUE.

KonuuectBo TemnoTel. YjenbHas TEIUVIOEMKOCTh BeEIIeCTBA. TemmiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIJIOBOTO OanaHca. [lnaBienue u oTBepieBaHUe
KPUCTAJUIMYECKUX BEIIECTB. YelibHas TemioTa IuiaBieHusa. llapooOpazoBanue u
koHgeHcanusa. Mcnapenue. Kumenue. VYaenbHas Temjiora MapooOpa3oBaHUS.
3aBUCUMOCTH TEMIEPATYPHI KUIICHHUS OT aTMOC(HEPHOTO J1aBJICHUS.

BnaxuocTts Bo3ayxa.

DHeprus TOIJIUBA. Y IeJbHas TEIUIOTa CTOPAHUS.

[Tpuntuner padotsl TeroBsix asurateneit K1/ TemoBoro neuratesns. TemoBsie
JBUTATEIN U 3alUTa OKPYKAOLIEH CPEIbl.

3aKOH COXpaHEHUA U MPEBPALLCHUS SHEPTUU B TEIIJIOBBIX MPOIIECCAX.

Hemoncmpauuu (c ucnonvszoeanuem ooopyoosanusn « Touxa pocmay)
Hab6nronenue OpoyHOBCKOTO JTBUKEHUS.

Habmonenune nuddysumn.

HaOnronenue siBeHnii CMauuBaHUs U KaWUISPHBIX SBICHUH.
HaGnronenue TermioBoro pacmpeHus Ted.

N3MeHeHue naBieHus ra3a mpu M3MEHEHNH 00bEMa M HAarpeBaHUU UM OXJIKICHUH.
[TpaBuiia u3MepeHUs: TEMIIEPATYPHI.

Bunbl Temonepenaym.

OxJta>kieHue Npu COBEPILIEHUH PaOOTHI.

Harpesanue npu coBepiiieHUH padOThl BHEIIIHUMU CUJIaAMHU.
CpaBHeHUE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue kunenus.

Hab6nronenue mocTossHCTBAa TEMIIEPATYPHI TIPH TIJIABICHUH.
Moenu TeIUIOBBIX ABUTATEIICH.



Jlabopamopnuie pabomet u onvimut (c ucnonvzosanuem ovopyoosanusn « Touka
pocmay)
OnbITh IO 0OHAPYKEHUIO AEUCTBUS CHUII MOJIEKYJIIPHOTO IPUTSKEHHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOW COJIA WIIM caxapa.
OnbITHI 11O HAOIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B, JKUIKOCTEH U TBEP/BIX TEII.
Omnpenenenre JaBieHUs BO3TyXa B OaJIJIOHE MIMPUIIA.

OnbITEI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTH JaBIIEHUS BO3JAyXa OT €ro o0béMa u
HarpeBaHUs WIH OXJIaXKICHUS.

[IpoBepka rUMOTE3bl JIMHEHHOW 3aBUCHUMOCTH JUJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKON TPYOKe OT TeMIIepaTyphl.

Habmonenue n3MeHeHUs] BHYTPEHHEW PHEPTHM Tejla B pe3yjbTaTe TEIUIONepenadyud U
pabOThl BHEIIHUX CHIIL.

HccnenoBanue siBIEHUS TEMIOOOMEHA MPU CMEIIUBAHUN XOJIOJHOU U TOPSTUEH BOJIBI.
OmnpeneneHre KOJUYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOW MpU TEIIOOOMEHE C
HarpeTbIM METaJUINYECKUM LIWJIAHIPOM.

Ornpenenenue yieIbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanne npouecca UCIapeHus.

OnpeneneHre OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

Onpenenenue y1eapHOM TEIIOTHI IUIABJICHHUS JIB/A.

Pa3znes 7. DiekTpuyecKkne U MATHUTHBIE SIBJICHUS.

OnekTpuzauus Tel. J[Ba poma 3NeKTpUYecKHX 3apAnoB. BiammogelcTBue
3apsoKeHHBIX Tell. 3akoH KyrnoHa (3aBUCMMOCTBH CHIJIBI B3aUMOJICHCTBHUS 3apsKEHHBIX
TEJ OT BEJIUYMHBI 3aPSI0B U PACCTOSIHUSI MEXKTY TEJIaMM ).

Onektpuueckoe tmone. Hanpsxk€éHHOCTh dnmekTpudeckoro mois. [IpuHnmn
CYTIEPIIO3UIINH dTIEKTPUUCCKUX MOJIeH (Ha KAYeCTBEHHOM YpPOBHE).

Hocurenu »snexktpuyeckux 3apsaoB. OJIEMEHTapHbIA BIEKTPUUECKUN 3apsii.
Crpoenue atoma. [IpOBOAHUKM M IHUAJIEKTPUKUA. 3aKOH COXPAHEHUS SJIEKTPUUYECKOIO
3apsiia.

DJIEKTPUYECKHUM TOK. Y CJIOBUS CYHIECTBOBAHUS AIICKTPUUECKOTO TOKA. McTouHMKM
MOCTOSIHHOTO Toka. JIeHCTBHUS DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpudeckas 1enb. Cuna Toka. IeKTpuiyeckoe HanpsbkeHue. ComnpoTUBIICHHE
MPOBOAHUKA. YIEIbHOE COMPOTUBICHUE BellecTBa. 3akoH Oma Juisi ydacTKa Lemu.
ITocnenoBaTenbHOE U MapaJIEIbHOE COCAIMHEHUE TPOBOJHUKOB.

PaGora u®  MONIIHOCTH  JJIGKTpUYECKOro Toka. 3akoH Jlxoyms—JIeHna.
DJIeKTPUYECKUE LEeMH W TOTPEOUTENHM 3JIEKTpUUeckoil sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTostHHBIE MarHuThl. B3anMOAENCTBUE MOCTOSIHHBIX MAarHuToB. MarHuTHoe
noje. MarauTHoe noJie 3eMJIM U €ro 3HauYeHue i >KM3HU Ha 3emuie. OnbiT Dpcrena.
MarnutHoe 1oJie AJIEKTPUYECKOro Toka. [IpuMeHeHue 3JIeKTPOMAarHUTOB B TEXHUKE.
JlelicTBE€ MarHUTHOTO MOJsl HA TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATENb MOCTOSHHOTO
ToKa. lcnonp3oBaHWE JJIEKTPOABUTATENEM B TEXHUYECKUX YCTPOMCTBAX H Ha
TPaHCIOPTE.



OnbiTel @apanes. SBieHUE >JACKTpOMAarHUTHOM uWHAyKIuU. [IpaBuno Jlenua.
Onekrporeneparop. CrnocoObl MOJyYEHUS SJICKTPUUYECKONW SHEPTUU. DNEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX NICTOYHUKAX YHEPTHUU.

Jlemoncmpayuu (¢ ucnonvzosanuem ooopyoosanusn « Touxka pocmay)
DNeKTpU3aLus TEl.

JIBa posia 3JIEKTPUUECKUX 3apSAI0B U B3aUMOACHCTBHUE 3aPSKEHHBIX TEIL.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS MHTIYKIIHSI.

3aKOH COXpPAHEHUS JICKTPUUECKUX 3aPSIJIOB.

[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUHN 3JIEKTPUUYECKOTO MOJIS.
HcToYHMKM TOCTOSIHHOTO TOKA.

JlencTBUS 3NEKTPUUECKOTO TOKA.

DIIEKTPUYECKUM TOK B dKUJKOCTH.

["azoBbIi pa3psia.

N3MepeHne cuiibl TOKa aMIepMeTpOM.

N3MepeHne 31eKTpUYECKOro Haps>KeHUsT BOJIbTMETPOM.

Peocrar u MmarasuH COpOTUBIIECHUN.

B3anmoneiicTBrE MOCTOSTHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUS OJFOCOB MarHUTa.
MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OnsIT Opcrena.

MarauTHoOE 1oJe TOKA. DNEKTPOMAarHuT.

JlelicTBHE MAarHUTHOTO TIOJISI HA IIPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.

HccnenoBanue aBiIeHUS JJIEKTPOMArHUTHON UHIYKIUU.

OnbiTel Dapajes.

3aBUCUMOCTh HaIlPaBJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro BOBHUKHOBEHHS.
DJIEKTPOreHEePaATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie padomut u onvimol (¢ ucnonvzoeanuem ovopyoosanusn « Touxa

pocmay)

OMNBITHI MO HAOIIOICHUIO YJICKTPU3ALMH TEJI MHIYKIMEH U PU COTPUKOCHOBEHUH.
Uccnenosanue necTBUS SAEKTPUUESCKOTO OIS HA MPOBOIHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKa padOThI MIEKTPUUECKON IIEMU TOCTOSHHOTO TOKa.

N3mepeHue u peryJimpoBaHUe CUIIbI TOKA.

N3mepenue u peryaupoBaHre HAMPSKCHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 PE3UCTOP, OT CONPOTUBIICHUS
pE3UCTOpA U HANPSIHKEHUSI Ha PE3UCTOPE.

OnbITeI, JEMOHCTPUPYIOIIHME  3aBUCHMOCTh  DJIEKTPUUECKOTO  COMPOTHUBIICHUS
MIPOBOJAHUKA OT €ro JIJIMHBI, IJIOIIA/IN MOMEPEYHOTO CEUYEHUS U MaTepuaa.

[IpoBepka npaBuiia CIOKEHUST HAPSHKEHUN TIPU TTOCIEA0BATEILHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

ITpoBepka npaBuia AJis CUIIbI TOKA MPU MapAJIETbHOM COEAMHEHUN PE3UCTOPOB.
Onpenenenre pabOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.



Onpenenenrne MOIHOCTHU AIEKTPUUYECKOTO TOKA, BBIJIEIIEMON HA PE3UCTOPE.
HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUYKY, OT HAIPSKEHUs HA
HEW.

Onpenenenne KIIJ[ HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOACHCTBHUSI IOCTOSIHHBIX MArHUTOB.

W3yyeHne MAarHWTHOTO TIOJS TIOCTOSIHHBIX MArHUTOB TMPU WX OOBCAMHCHUH U
pa3ieiICHUHN.

Hccnenosanue necTBUA AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.

OnbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHJIBI B3aUMOJACHCTBUS KATYIIKUA C TOKOM U
MAarHMTa OT CHJIbI TOKA U HAIIPABJICHUS TOKA B KaTYILKE.

N3ydenue nericTBUs MArHUTHOTO MOJIL HA TPOBOAHUK C TOKOM.

KoncTtpyupoBanue u nu3ydenue paboThl JJIEKTPOIBUTATEIS.

N3mepenue KII/] anexkTpoaBuraTeabHOM YCTAaHOBKH.

ONBITEI IO UCCIAENOBAHUIO SIBJIICHUS 3JIEKTPOMAarHUTHONM MHAYKLMU: HCCIIETOBAHUE
VM3MEHEHHMM 3HAYCHUS U HAIIPABIICHUS] HHAYKIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJIeHUsI.

Mexannueckoe  ABWKEHHE. MarepuanbHas  Touyka. (Cucrema  oTcyéra.
OTHOCUTENBHOCTh ~ MEXAaHUYECKOTO  JABWXKEHUA. PaBHOMEpHOE  NIPSMOJIMHEHHOE
NBWKEeHUE. HepaBHOMEpHOE NpsAMOJIMHEWHOE ABWXKeHHE. CpemaHsis W MIHOBEHHAasd
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOyCcKOpeHHOE TpsiMONTHHEHHOE aBMKeHne. CBOOOIHOE TajcHuE.
Omnbitel ["anunest.

PaBHOMepHOE nBMXKEHHME MO OKpykHOCTU. Ilepmox u wyactora oOpaieHus.
JluHerHas 1 yriaoBasi CKOpOCTH. LIeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

ITepseiit 3akoH HproTtoHa. Bropon 3akoH Herorona. Tperuit 3akon Hprorona.
[IpyHIMT CynIeprIO3UIMKU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuiia TPEHUS CKOJIBXKEHHS, CUJa
TPEHUS MMOKOS, IPYTUE BUJIbI TPCHUS.

Cuna Ts)KeCTH U 3aKOH BCEMHUPHOTO TATOTEHHsS. Y CKOpEHHE CBOOOIHOTO MaCHHS.
JBmxenune miaHeT BOKpyr Comnua. IlepBas xocmuueckass ckopocts. HeBecomocTs u
MEPETPY3KHU.

PaBHoBecue wmatepuanbHOMl TOuku. AOcomOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETVIEHHON OChIO BpaleHus. MoOMeHT cuiibl. L{eHTp TskecTH.

Nmnynec Ttema. M3Menenue wummnyinbca. MmmynbC cuibl. 3aKOH COXpPaHEHMS
“MIyJbca. PeakTUBHOE NBHKEHUE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa CUJI TSKECTH, YIPYTrOCTH, TPEHUSI.
CBsi3b  SHeprud W paOoThl. lloTeHuuWanbHas »SHEprus Teia, MOAHATOTO Haj
MMOBEPXHOCTHIO 3eMiM. [loTeHImanbHas SHEprusi Cxarou NpyxuHbl. KuHeTnueckas
sHeprusi. TeopemMa O KHHETUYECKOW HSHEPruu. 3aKOH COXPAHEHHS MEXaHMYECKOU
SHEPTHUH.



Jlemoncmpayuu (c ucnonvzosanuem ovopyoosanusn « Touka pocmay)
Ha6nronenue MexaHMuecKoro JIBHKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX Tell OTCUETA.
CpaBHeHUE MyTel U TPACKTOPHUM JIBHKEHHUSI OJJHOTO M TOTO K€ TejJa OTHOCUTEIbHO
pa3HBIX TEJ OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHUS ITPSIMOJIMHEMHOTO JIBUYKEHUS.

HccenenoBanne npu3HaKOB PaBHOYCKOPEHHOIO IBMKEHUS.

Habmoienue nBM>KeHUs Tela Mo OKPY>KHOCTH.

Habmoienne MexaHMUeCKHX SIBICHUHN, MPOUCXOIAIINX B cucTeMe oTcuéra «Temexkar

npu €€ paBHOMEPHOM M YCKOPEHHOM JIBIYKEHUHN OTHOCUTEIBHO KaOMHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHHUS TeJla OT MAacChl TeNA U ACHCTBYIOIIEH HA HETO CUJIBI.

HabutoieHne paBeHcTBa CUIT IIPU B3aUMOJICHCTBUU TEIL.

N3meHeHue Beca Tena npyu yCKOPEHHOM JIBUKEHHH.

Ileperaya uMmIrysabca Mpy B3aMMOJEHCTBUH TEN.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMITyJIbca ITPU HEYIIPYTOM B3aUMOICHCTBUH.

CoxpaHeHne UMITyJIbca MpU A0COTIOTHO YIPYTOM B3aUMO/ICHCTBUHU.

Habitoienue peakTHBHOTO ABU)KECHUS.

CoxpaHeHHre MEXaHUYECKOM SHEPTUU MPU CBOOOTHOM IaJICHUU.

CoxpaHeHrne MEXaHMYECKOM YHEPTUH ITPU ABVKEHHUHU TEJIA IO IEUCTBUEM IMPYKUHBI.
Jlabopamopnuie pabomul u onvimol (¢ ucnovzosanuem 0oopyooeanus «Touka
pocmay)

KoncTpynpoBanue TpakTa 1uisi pa3roHa M JAJIBHEHMIIETO PAaBHOMEPHOTO JABMKEHHUS

HIapUKa WIH TEJIEKKH.

OmnpeneneHue cpelHeld CKOPOCTH CKOJBKEHUS Opycka WIM ABUKEHUS IIapuKa IO

HAaKJIOHHOU IUIOCKOCTH.

Onpenenenue ycKOpeHUs Tena INPHU PABHOYCKOPEHHOM JBWKEHHMM 10 HAKJIOHHOU

IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTyTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JBHKEHHH 0Oe3

HAYaJIbHOM CKOPOCTH.

[IpoBepka runoTessl: €CIM NpHU PaBHOYCKOPEHHOM JABMXEHUHU 0€3 HauyajabHOW CKOPOCTH

IIyTH OTHOCATCS KaK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME MPOMEXKYTKHU

BPEMEHU OJIMHAKOBBI.

HccenenoBanve 3aBUCMMOCTH CHJIBI TPEHMS CKOJIBKEHHS OT CHJIbI HOPMAJIBHOTO

JABJICHHUS.

Onpenenenue k03P HULMEHTA TPEHUS CKOTIbKEHUSI.

Ornpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenve pabOThl CUIIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHUH Tela 10

TOPU30HTAIBHOM ITOBEPXHOCTH.

Omnpenenenre paboThl CUIIBI YIIPYTOCTH MPH MOABEME Tpy3a C UCHOIb30BAHUEM

HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3ydenune 3akoHa COXpaHEHUs SHEPTUU.

Pa3gen 9. Mexannuyeckue K0J1€0aHUSA M BOJHBI.
Konebarenbnoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWHN: TEPHOI,



4acToTa, aMIUTUTyJda. MareMaTH4ecKHMi W TPYKWHHBIA MasTHUKH. [IpeBpamieHue
DHEPTUU TP KOJIeOATETHHOM JIBMKCHUH.

3aryxatontue konebanus. BeiHyx)neHHbIe KoneOaHus. Pesonanc. Mexanndeckue
BoJIHBI. CBOMCTBA MeXaHWYECKHX BOJH. [IpojonpHBIC M TOTEpedHbIe BONHBL. [[nmHa

BOJIHBI M CKOPOCTh €€ pacrnpocTpaHeHusa. MexaHn4ecKue BOJIHBI B TBEPAOM TEIIE,
CEHCMUYECKUE BOJHBI.

3Byk. ['pomMkocTh 3Byka u BbIcOTa ToHa. OTpaxeHue 3Byka. WH(ppa3Byk u
yIIbTPa3BYK.

Jlemoncmpayuu (c ucnonvzosanuem ooopyoosanusa « Touxka pocmay)
Habmoienue xonebanuii TeN MO AEWCTBUEM CHIIBI TSXKECTH U CHITBI YIIPYTOCTH.
Hab6nronenue xonedanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHCca.
PacnipocTpanenue mpoJ10JIbHBIX U IOTIEPEYHBIX BOJIH (Ha MOJIEIH).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padomul u onvimul (c ucnonv3osanuem ooopyoosanusn «Touka

pocmay)

Omnpenenenre 4acTOThl U IEPUOJIA KOJIeOaHUH MAaTEMAaTUYECKOTO MasiTHUKA.
Omnpenenenre 4acTOTHI U epUoia KoJieOaHUM MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEPUOIA KOJIEOaHUH MOABEIIEHHOTO K HUTHU Ipy3a OT
JUTHHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJICOAHUH NPy KUHHOTO MasiTHUKA OT MACChI
rpysa.

[IpoBepka HE3aBUCUMOCTHU Tieproa KojeOaHul rpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl rpys3a.

OmnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHOa KoJIeOaHWi TPYKMHHOTO MassTHUKA
OT MAacChl Tpy3a U KECTKOCTU NPYKUHBI.

N3mepenne yckopeHust CBOOOTHOTO TaeHHS.

Pa3nen 10. DiekTpoMarHuTHOE MOJI€ U 3J1€KTPOMATHUTHBIE BOJHBI.
DJIEKTPOMAarHuTHOE oJe. DJIEKTPOMATrHUTHBIE BOJIHBL. CaoiicTBa
AJIEKTPOMArHuTHBHIX  BOJIH.  [lIkanma  SJIEKTpOMAarHUTHBIX  BOJIH.  Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupojia ceera. CkopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu (c ucnonvzosanuem ovopyoosanusn « Touka pocmay)
CBoiICTBA ANEKTPOMArHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBETA.
Jlabopamopnuie padbomul u onvimul (c ucnonv3osanuem 0oopyoosanus « Touxa
pocmay)
N3yuyenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIbI0 MOOUIILHOTO TelleoHa.

Pa3nen 11. CBeToBbIC SIBJICHHA.
JlyueBas mopens ceera. Mcrounuku csera. IlpsmonuHelHOE pacnpoCTpaHEHUE
ceeta. 3armenusi Connua u Jlynsl. Otpaxkenue cBeta. Ilnockoe 3epkano. 3akoH
OTpPa)KEHUS CBETA.



[Ipenomnenue cBerta. 3akoH npenomieHus cBera. [[oHoe BHYTpEHHEE OTpaKEHHE
cBeTa. Mcnoib30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.

Jlunza. Xox myueit B nuH3e. OnTudeckas cucreMa (oToammapara, MUKPOCKOIIA U
Teneckona. 1'a3 kak onrudeckas cucteMa. biim3opyKkocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciekTp. OnbiTel HetoToHA. C03KeHNE CTIEKTPATIbHBIX
uBeToB. J(ucnepcus ceera.
Jemoncmpayuu (c ucnonv3osanuem ooopyoosanusn « Touka pocmay)
[IpsAsMoNMHEIHOE PACIIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Toy4yenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.
OnTuyeckuii CBETOBO/.
Xox myyeil B coOuparolei JInH3e.
X0 1yder B paCCeUBAKOLIEH JIMH3E.
[Tonyyenue n300pakeHUi C MOMOIIBIO JIMH3.
[Ipunuun peiictBus Qoroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.
Mopens rnasa.
Pa3noxenue 6emoro cBera B CHEKTP.
[Tonyuenue Oeoro cBeTa Npu CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnsie pabomout u onvimul (¢ ucnoibzoeanuem 0oopyoosanusn « Touxka
pocmay)
UccnenoBanue 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOIO JIyda OT yrija najcHusl.
N3ydenne xapakTepucTUK U300pakeHus MPeIMeTa B IIIOCKOM 3epKaJie.
UccnenoBanue 3aBUCHMOCTH yTjia MPEIOMIICHUSI CBETOBOTO Jyda OT yrIJia MajJeHusl Ha
I'PAaHUILIE «BO3IYX—CTEKIIO.
[Tonyuenne n300pakeHUI C MOMOIIBIO COOUPAFOIICH JIMH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS U ONITUYECKON CHITBI COOMPATOIIECH JTUH3HI.
OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OMnbITEI O BOCTIPUSITUIO 1[BETA MPEAMETOB MPU UX HAOJIOJECHUU Yepe3 I[BETOBBIC
(GUIBTPBL.

Pa3nen 12. KBaHTOBBIC IBJICHUS.

Onwitel Pesepdopna w mmanerapnas monaens aroma. Mogens atoma bopa.
Hcnyckanue u nornoueHue ceera aroMoM. KBaHThl. JInHeWdaTele CIEKTPBI.

PannoaktuBHOCTh. Anb(a-, 6eTa- 1 raMma-uzinydeHusi. CTpoeHre aTOMHOTO Sipa.
Hyknonnas mogens atromuoro sigpa. M3oromnsl. PaguoaktuBHbie npespauienus. [lepuon
MoJrypacrajia aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUSA 3apAJOBOTO U MACCOBOTO YHCED.
DHeprus CBsI3U aTOMHBIX sjep. CBsA3b Macchl U SHEPruM. Peakiuu cuHTe3a U JCieHUs
anep. Ucrounuku sHeprun ConHua u 3BE31.

SnepHas oHepretuka. JleWcTBUSA PpaAUMOAKTUBHBIX U3JIyYCHUHM Ha KUBBIC
OpTraHU3MBI.



Jlemoncmpayuu (c ucnonvzosanuem ovopyoosanusn « Touka pocmay)
CriexTpbl U3Ty4YeHUs U MOTJIONICHUS.
CrekTpbl pa3auyHbIX Ta30B.
CnekTtp Bogopoaa.
Hab6nronenue tpekoB B kamepe Buiibcona.
Pabota cuéTurika HOHU3UPYIOIINX U3ITYYEHUH.

Perucrpanus u3nydeHus: IpUPOJHBIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopnwie pabomout u onvimal (¢ ucnoibzoeanuem 0oopyoosanusn « Touxka

pocmay)

(c ucnonvzoeanuem obopyoosanusn « Touka pocmay)

Habmoienue CIomHbIX U TMHEWYaThIX CIIEKTPOB U3ITyUYCHUSI.
HccnenoBanue TPEKOB: M3MEPEHHE SHEPIrUH YACTHIBI IO TOPMO3HOMY ITyTH (110
dotorpadusim).
N3mepenne paaioakTUBHOTO (poHA.
IHoBTOpPHUTEIBLHO-0000 1A INH MOTYJIb.

[ToBTOpHUTENHEHO-0000IIAIOMINKA MOAY/Ib MNPEJHA3HAYEH MJIA CUCTEMAaTH3aluu U
000011IeHHs] TPEIMETHOTO COJEP>KAHMS U OIbITa ACSITEIbHOCTU, MPUOOPETEHHOTO MPHU
U3Y4EHUU BCEro Kypca (QU3MKH, a Takke JUIsi TOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY »JK3aMeHy 10 ¢u3MKe g 00ydJarolmuxcsi, BBIOPABIIMX 3TOT
yueOHBII peaMer.

[Ipy wW3yyeHUM NAHHOTO MOIYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeSATENbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTHKEHUE TMPEAMETHBIX H
MeTanpeIMETHBIX MJIAHUPYEMBIX pE3yNbTaTOB o0yueHus, (dbopmupyeTcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB HCCIEIOBaHUs
SBJICHUM TIPUPOBI M TEXHUKHU, OBIIAJICHUE YMEHUSIMU OOBSCHATH (DU3UUECKUE SBICHHUS,
MPUMEHSSL TIOJTYYEHHbIC 3HAHUS, pellaTh 3ajJayd, B TOM YKCJI€ KAa4eCTBEHHBIC U
AKCIIEpPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO JESITEILHOCTHBIM XapakTep AAHHOTO pa3lielia peaaus3yercs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BHITIONHSIOT 3aJaHusl, B KOTOPBIX UM IIpejiaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUHM paclo3HaBaTh U HAYYHO OOBSACHATH (U3HUECKUE
SABJIEHUS B OKPYXKAOIIEN TPUPOJIE U MIOBCEAHEBHOM KU3HU;

WCTIOJB30BaTh HAy4YHBIE METOMbl HCCIENOBaHUSl (PU3UYECKUX SIBJICHUH, B TOM
qucIie sl IPOBEPKH TMIIOTE3 U MOJYUYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSATH Hay4HbICE OCHOBBI HamOoJie€ BaXXHBIX JOCTHUKEHUM COBPEMEHHBIX
TEXHOJIOTUM, HAaNpUMep, MPAKTUYECKOTO0 MCIOJIb30BAHUS PA3TUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA NPEBpAlIEHUS W COXPAHEHHS] BCEX H3BECTHBIX BHUOB
SHEPTHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOIT'PAMMBLI 11O
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3OBaHUs HAMPABICHO Ha
JOCTI)KEHUE JIMYHOCTHBIX, METalpeJMETHBIX M MPEAMETHBIX 00pa3oBaTeIbHBIX
pE3yNbTaTOB.

B pesynprate m3ydeHuss UMKy Ha ypOBHE OCHOBHOTO OOIETO OOpa3oBaHUA y
oOyuarorierocst 0yyT cpopMUpOBaHbI CIAEAYIONIME TUYHOCTHBIE PE3yIbTaThl B YACTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— TPOSBIICHUE HWHTEpEca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKON
(bu3nYecKo HayKH;

— LIEHHOCTHOE OTHOIIIEHHE K JOCTUKEHUSAM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) IPasKAAHCKOT0 W TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

— TOTOBHOCTh K AaKTMBHOMY Y4YaCTHUIO B OOCYXJAEHUM OOILIECTBEHHO 3HAYMMBIX H
ATUYECKUX MPOOIIEM, CBA3aHHBIX C TPAKTUYECKUM MMPUMEHEHUEM JOCTIKEHUM (DU3UKH;
— OCO3HAHUE BaXXHOCTH MOPAIBHO-3TUYECKUX IPUHIIUIIOB B IEATEIbHOCTH YYEHOTO;

3) 3CTeTHYECKOr0 BOCIIUTAHUS:

— BOCHPUSTHE OCTETUYECKUX KauecTB (DU3MYECKOM HayKud: €€ TapMOHHYHOTO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) HeHHOCTH HAYYHOT'0 MO3HAHMS:

— OCO3HAHME IIEHHOCTH (U3MYECKON HAyKHM KaK MOLIHOTO WMHCTPYMEHTAa MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaKHEUIIIEH COCTABIAIOIEN KYJIbTYpPHI;

— pa3BUTHME Hay4YHOW JI0OO3HATENILHOCTH, WHTEpeca K  HCCIEN0BATEIHCKON
NEeSTENbHOCTH;

5) ¢popMuUpOBaHUS KYJIbTYPbI 310POBbsI © SMOIHOHAJIBHOI0 0J1ar MOy YHSI:

— OCO3HAaHME LEHHOCTH 0€30MacHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BOXHOCTU TpaBUi OE30MaCHOTO TOBEJACHUS Ha TPAHCIIOPTE, HA JOporax, C
AIEKTPUYECKUM U TETUIOBBIM 000PYI0OBAaHUEM B IOMAIIHUX YCIOBUSAX;

— copMHPOBAaHHOCTh HaBbIKa peQIIEKCUM, MPU3HAHUE CBOETO IpaBa Ha OIIMOKY U
TaKOT0 K€ MpaBa y APyroro 4eiaOBeKa;

6) TPy10BOT0 BOCTIMTAHUS:

— AaKTUBHOE Yy4yacTM€ B pENICHUU TMPaKTUYECKUX 3anad (B pamMKax CeMbH,
oOpa3oBaTeIbHONM OpraHu3allid, TOpojaa, Kpas) TEXHOJOTHMYECKONW U COLMaIbHOU
HaIpaBJIECHHOCTH, TPEOYIOIIKUX B TOM YUcie U (PU3UUECKUX 3HAHUMH;

— WHTEPEC K MPAKTUIECKOMY U3YUYCHHIO POodeccHii, CBSI3aHHBIX C (PU3UKOI;

7) 3K0JIOrHYeCKOr0 BOCITUTAHUS:

— OpHUEHTAIUsl Ha MPUMEHEHHE (PU3NYECKHX 3HAHUU IS pelieHus 3a7ad B 00JacTu
OKpY)Kalolel Cpeabl, IUIAHUPOBAHUSI TMOCTYNIKOB M OLEHKM MX BO3MOXKHBIX
MOCJIEJICTBUM JIJIs1 OKPYKAIOILIEH CPEebI;

— OCO3HAHUE TN00ATBHOTO XapaKTepa IKOJIOTMYECKUX MPOOJIEM U MMyTeH UX pelIeHUs;

8) axanTanyMu K M3MEHSIOIMMCSl YCJIOBHSIM COLMAIbHOI M MPUPOIHON Cpe/Ibl:



— MOTpeOHOCTh BO B3aMMOACHCTBUM TPU BBHINOJIHEHWU MCCIEAOBAHUN U MPOEKTOB
(bu3nyeCcKoil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

— IOBBIIICHHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO IEATEIBHOCTD;

— MOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hciie (OpPMYyJINPOBAaTh UJEH,
HOHATHUS, TUIIOTE3bI O PUZNUECKUX OOBEKTAX U SBIICHUSX;

— OCO3HaHUE Ae(PUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;
— IUTAHUPOBAHKE CBOETO PA3BUTHA B MPUOOPETECHUH HOBBIX (PU3NUECKHUX 3HAHUI;

— CTpEMJICHME aHAJIM3UPOBAaTh M BBIABIATH B3aUMOCBSI3U INPUPOAIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (DM3HUECKUX 3HAHUIA,

— OLICHKA CBOUX JCUCTBHM C YYETOM BIMSHMS HA OKPYKAIOLIYIO CpPENy, BO3MOXKHBIX
IJ100aJIbHBIX MTOCIIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBoeHHUs MporpaMMbl Mo (U3MKE HAa YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y oOyuwaromerocs OyayT  copMupoBaHbl  MeTampeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONINE ITO3HABATEIbHBIE YHUBEpPCAJIbHBIC YYEeOHBIC MEHCTBHSI,
KOMMYHUKATHBHBIC YHUBEPCAITbHBIC ydeOHBIC TEHCTBUA, pEryIsTUBHBIC
YHUBEpCaJIbHbIC YICOHBIC ICHCTBHS.

Ilo3naBaTebLHBIE YHUBEPCAJIBHBIC yqeﬁnble I[CﬁCTBPISI

Bba3oBble jornyeckue aeicTBUs:
- BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBHEKTOB (SIBJICHHUI);
- YCTaHABIMBATh CYIIECTBEHHBIM TPHU3HAK KIAacCU(PUKAIMK, OCHOBAaHUSA IS
000011IEHHSI CPAaBHEHMUS;
- BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B pacCMaTpUBAeMbIX (aKkTax, JAHHBIX H
HAOIIIOIEHUSX, OTHOCAIINXCS K PU3NIECKUM SIBJICHUSIM;
- BBIABJISITH MPUYUHHO--CIICJICTBEHHBIC CBSA3U MPH U3YYCHUH (U3HMYECKUX SIBJICHUN U
MPOIIECCOB, JENaTh BBIBOJABI C HWCIOJB30BAHUEM JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKIIOYeHN, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3IX (PU3NIECKUX BEITUYNH;
- CaMOCTOATENLHO BBIOMpPATh CHOCOO pemieHus ydeOHOM (u3mdecKkoll 3amayu
(cpaBHEHHMEHECKOJIBKIX BAPUAHTOB PEIIeHHs, BEIOOp Hanbosee MOAXOAIIETO C
y4ETOM CaMOCTOSITEIHHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBrbie ncciaenoBarebCcKHe AeliCTBUA.
- ACIIOJIh30BaTh BOMPOCKHI KaK UCCIIEI0BATCILCKHI HHCTPYMEHT ITO3HAHHSI,
- IPOBOJIUTH 110 CAMOCTOSITEIIBHO COCTaBJICHHOMY IIJIaHY OIBIT, HECIIOKHBIA (PU3NISCKHM
AKCIIEPUMEHT, HeOOIBIIIOE HCCle0BaHNE (DU3NUSCKOTO SIBJICHHS;
- OIICHUBATh HAa MPUMEHHUMOCTh W JOCTOBEPHOCTh MH(OPMAIIHIO, TIOJYYCHHYIO B XOJE
WCCJICTIOBAHMSI WUTH DKCIICPUMECHTA;
- CaMOCTOSITENbHO (hopMynupoBaTh 0000MIEHUST W  BBIBOABI 1O  pe3yJibTaTaM
MIPOBEIEHHOTO HAOIOICHUS, OTIBITA, UCCIICTOBAHMSI,



- MPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHINIEe pa3BUTHE (U3MUECKUX MPOIECCOB, a TAKXKE
BBIJIBUTATh MPEIOJIOKEHHUS 00 UX PA3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanme:
- NPUMEHATHh PA3IUYHBIE METO/bl, MHCTPYMEHTBI U 3alpOChl NPU IMOUCKE U OTOOpE
uH(GOpPMaIlMU WIK JAaHHBIX ¢ Y4ETOM MPEAoKeHHOM yueOHO! (hr3nuecKoi 3a1auu;
- aHaJTU3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(GOPMAIUIO PA3IUUHBIX
BUJIOB U (hOPM IpEICTaBICHMUS;
- CaMOCTOSITEJIBHO BBIOMpATh ONTUMAaJbHYIO (POpMY MPEACTABICHUS HHPOpMaLUU U
WUTIOCTPUPOBATh pENIaEMble 3aJa4d HECJIOKHBIMU CXEMaMH, AuarpaMMamH, HHOU
rpaduKoil 1 MX KOMOWHAITASMH.

KoMMyHHKaTHBHBbIE YHUBeEpcAJIbHbIE YUueOHbIe 1eiicTBUSI:
- B XoJie OOCyXJIeHus y4eOHOTO MmaTepuaia, pe3yJabTaToB J1abOpaTOpHBIX pabOT U
MIPOEKTOB 33J1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTaeMON TEMbI M BBICKA3bIBaTh UICH,
HAIICJICHHBIC Ha PEIICHUE 33/1a9H U MOIepKaHne OJIaroXenaTeIbHOCTH OOIICHNUS;

- COTIOCTABJISATh CBOM CYXKJEHUA C CYXJICHUSMU JpYrMX YYaCTHHKOB JHAaJIora,
OoOHapyXUBaTh pa3IU4MUe U CXOACTBO MO3UIIHIL;

- BEIPQYKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHhbMEHHBIX TEKCTaX;

-  NOyOJUYHO TPEJICTaBIATh PE3YNbTaThl BBINOJIHEHHOTO (DU3MUYECKOTO  OIbITa
(3KCIIepuMeHTa, UCCIIEIOBAHUS, TPOEKTA);

- IOHMMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON W MHAMBUIYaJIbHOU pabOThHI
MPUPEIICHUH KOHKPETHON (DU3NUECKOI MPOOIIEMBI;

- NPUHUMATh LM COBMECTHOM JAESITENbHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€
JOCTUKEHHIO: PacHpelesiTh POJIU, 00CYXAaTh MPOLECCHl U Pe3ysbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

- BBINOJHATH CBOIO YacTh palOTHI, JIOCTUTasl KaueCTBEHHOTO PE3ysbTaTa MO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOM JEUCTBUSA C APYTUMU YJIEHAMHU KOMAaH/Ibl;

- OLICHMBaTh KadyeCTBO CBOEro0 BKJaJa B OOLIMI MPOIYKT TO KPUTEPUSM,
CaMOCTOSATENbHOC(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJECHCTBUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:
- BBISIBJISITH MTPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTYalMIX, TPEOYIOUX JJIsl pEeIICHUs
(bU3UYEeCKUX 3HAHU;
- OPHUEHTHPOBATHCA B PA3IMYHBIX MOAXO0JAX IMPUHATHA PEIICHUN (MHIMBHIYaJIBHOE,
MPUHSTUE PEILICHUS B TPYIINE, IPUHATHE PEIICHUHN TPYIIoN );
- CaMOCTOSITEIBHO COCTAaBJISATh AJTOPUTM pEIICHHs] (PU3MUECKOW 3a7auyd WM IJIaHa
UCCJIEIOBAHUSI C YYETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh MpEJIaraéMble BapuaHThl PEIICHUI;
- IefaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, IMOIMOHAJIbHbIN HHTEJJIEKT:
- 1aBaTh aJICKBATHYIO OLEHKY CUTYallUH U IPEJIararh IjiaH €€ N3MEHEHUS;



- OOBSCHATh NPUYHMHBI JOCTUXKEHUS (HEIOCTUXKEHHS) pe3yJIbTaTOB JESTEIbHOCTH,
JaBaThOLEHKY IPUOOPETEHHOMY OTIBITY;

- BHOCUTh KOPPEKTUBBI B JEATEIBHOCTH (B TOM YUCJIE B XOJ] BBHIOJHEHUS (PU3UUECKOTO
UCCJICIOBAHUSI WJIM TMPOEKTAa) HAa OCHOBE HOBBIX OOCTOSTEILCTB, W3MEHUBIIUXCS
CUTYaIlMH, YCTAHOBJIECHHBIX OMHUOOK, BOSHUKIINX TPYJHOCTEH;

- OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIU U YCIOBUSIM;

- CTaBUTH Ce0sl HA MECTO JIPYroro YeJOBEKa B XOJI€ CIOpa WM TUCKYCCHHM HA HAYYHYIO
TeMy, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPyroro;

- NIpu3HaBaTb CBOE NpPaBO Ha OMIMOKY MNpU pelIeHWHd (QU3NYECKUX 3ajad WiIh B
YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAaKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOydyenuss B 7 Kjacce MpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTH Y OOYHAOIINXCSI YMEHHUI:

- HCTOJb30BaTh MOHATUSA: (PU3NYECKUE U XUMHUYECKUE SIBIICHUSA, HAOIOJCHUE,
AKCIIEPUMEHT, MOJIEb, THUIIOTE3a, €IUHULIBI (PU3NYECKUX BEIMYMUH, aTOM, MOJIEKYJIa,
arperaTtHble COCTOSIHUSI BellecTBa (TBEPAOE, KUIKOE, ra3000pa3HOE), MEXaHUUYECKOE
IBUWKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPAMOJUHEHHOE),  TPAECKTOpHS,
paBHOJICUCTBYIOIAsA cuia, aedopmanus (ympyras, IlacTU4YecKasi), HEBECOMOCTD,
COOOILAOIIUECS COCY/IbI;

- paznuuath sBIeHUSA (audQys3us, TEmIoBOE IBUKEHUE 4YACTHUIl BEIIECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBUKEHUE, MHEPLUS, B3aUMOJECHCTBUE Tell,
paBHOBecHE TBEPABIX TEJ C 3aKPEIUIEHHOM OChbIO BpalleHUs, Mepeaayda IaBJICHUS
TBEPIABIMHU TEJIAMH, XKUJIKOCTSIMU U Tra3amu, aTMochepHoe IaBjcHUE, IUIaBaHHE Te,
MpPEBpAIICHUs] MEXaHUYECKON SHEPTrUu) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBICHUE;

- pacro3HaBaTh MPOSIBICHUE WU3YUYCHHBIX (DPU3NUYECKUX SIBJICHUN B OKPYXKAIOIIEM
MHUpe, B TOM uuciie (U3NYECKUe SBICHUS B MPUPOAE: NPUMEPHI JBHXKCHUS C
PAa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKHMBOW NPUPOJAE, NECUCTBUE CUJIBI TPEHUS B
MIPUPOJIE U TEXHUKE, BIUSIHIE aTMOCHEPHOTO JAaBJICHUS Ha )KUBOW OpPTraHU3M, IIaBaHUE
peIO, phlUard B TeJi€ 4YEJOBEKa, MPU STOM NEPEBOAUTH MNPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJIEATh CYIIECTBEHHBIC CBOMCTBA (TpU3HAKU) (PU3NUECKUX SBICHUM;

- ONWUCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3MUECKUE SIBJICHUS, MCIOJIb3YS
¢bu3nYecKue BeIMYUHBI (Macca, 00BEM, TIIOTHOCTh BEIIECTBA, BPEMs, ITyTh, CKOPOCTH,
CpeaHsisi CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSIKECTH, BEC Te€ja, CUjla TPEHUs, JaBJICHHUE
(TBEpmoOro Tena, JKUIKOCTH, rasza), BBITAJIKMBAIOIIAs CHJIA, MEXaHM4YecKas pabora,
MOIIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(D(PUIMEHT TMOJE3HOr0 ACHCTBUS
MEXaHU3MOB, KMHETHYECKas W TOTCHIIMAIbHAS SHEPTHsl), IPU OMUCAHUU TMPABHILHO
TPaKTOBaTh (YU3UYECKUN CMBICT UCIIOIB3YEMbIX BETUYHMH, UX 0003HAUYCHUS U CIUHHIIBI
(U3UYECKUX BEJIMYMH, HAXOMUTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (U3UIECKYIO
BEJIMUYUHY C JPYTMMHU BEJIWYMHAMH, CTPOUTh TpadUKU H3YYEHHBIX 3aBUCHUMOCTEH
(hU3NYECKUX BEJIMYUH,



- XapaKTepH30BaTh CBOWCTBA Tel, (U3UYECKUE SIBJICHUS U MPOLECCHI, HCIONb3YS
IpaBUJIa CIIOKEHUs CUI (BAOJb OJHOW mpsiMoi), 3akoH I'yka, 3akoH Ilackans, 3akoH
ApxuMena, MpaBWIIO paBHOBeCcHs pblyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHUKH,
3aKOH COXpPAHEHUsT MEXAHMYECKOW JHEpruu, IMpUd STOM JaBaTh CIIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3alIMCHIBATH €M0 MaTEMaTHUYECKOE BBIPAKEHHUE,

- OOBSACHATh (PU3MYECKUE SIBJICHUS, MIPOLIECCHl U CBOWCTBA TEJl, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIBIATh NPUYUHHO-
-CIICZICTBEHHBIE CBSI3H, CTPOUTH 00BsACHEHUE U3 1-2 JTOrMyecKux 1aroB ¢ onopoit Ha 1—
2 W3y4YEHHBIX CBOMCTBA (PU3MYECKHX SIBICHUN, (QHUIUUYECKHMX 3aKOHA WM
3aKOHOMEPHOCTH;

- pemaTh pacu€THbIe 3a7aud B 1-2 NEHCTBUS, MCHONB3YS 3aKOHBI M (HOPMYIIBI,
CBS3bIBAIOIIME (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBHS 3aJauu
3alHiChIBaTh KPATKOE YCJIOBHE, MOJCTaBIATh (PU3MUYECKHUE BEIUYMHBI B (POpMysbl U
MPOBOJIUTh PACUYETHI, HAXOJUTh CHPABOYHBIE JAaHHBIE, HEOOXOAMMBIC IS PEIICHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOU (PU3NYECKON BEIMUUHBI,

- pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh NPH NOMOIIM (DU3UUECKUX
METO/IOB, B OIHUCAHUM WCCIECJOBAaHUS BBIACIATh IPOBEPSEMOE MPEANOIOKEHNUE
(rumotesy), paznuyaTh W HHTEPIPETUPOBATH IOJYYEHHBIH peE3yJbTaT, HAXOJUTh
OLIMOKY B XO/I€ OIBITA, I€JaTh BHIBOABI IO €0 PE3yJIbTaTaM;

- IPOBOJUTH ONBITHI O HAOMIOACHUIO (PU3MYECKHUX SBICHUN WM (DUIUUECKUX
CBOMCTB TeJI: (POpMyIUpPOBaATh IPOBEPSIEMbIE TIPEANON0KEHUS, COOUPATh YCTAHOBKY U3
IPEJI0AKEHHOT0 000pyA0BaHNUs, 3alUCHIBATh XOJ1 OIbITa U (POPMYJIMPOBATH BBIBOJIBI;

- BBINOJIHATH NPSMbIE MU3MEPEHMsI PAcCTOSHHUSA, BPEMEHHM, Macchl Teia, 00béMa,
CWIbBI M TEMIIepaTypbl C HCHOJIb30BAaHUEM AaHAJIOTOBBIX M LHU(PPOBBIX MPHOOPOB,
3aMMChIBaTh IOKa3aHUsi NPUOOPOB € Y4YETOM 33JaHHOM aOCOJIOTHOW MOTPEIIHOCTH
U3MEPEHUN;

- MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTU OJHOM (PU3UYECKON BEJIMUUHBI OT APYTOM
C HCHOJb30BaHUEM MPSAMBIX HM3MEpPEHUM (3aBUCUMOCTH MYTH  PABHOMEPHO
JBUKYILIETOCS Tella OT BPEMEHM JIBMXKEHHMS Tella, CHJIbl TPEHHsI CKOJIBKEHHS OT Beca
Tena, KauecTBa OOpaOOTKM TMOBEPXHOCTEW TeNl W HE3aBUCUMOCTU CHJIBI TPEHHUS OT
IUIOIAA CONPHUKOCHOBEHHUS TE€J, CHWJIbl YHPYrOCTH OT YIJIWHEHUS NPYKHUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa NOTpY>KEHHOM 4YacTH Tejda W OT IUJIOTHOCTH
KUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Te€Na, OT TIJIYyOMHBI, Ha KOTOPYIO
MOTPYKEHO TeJI0, YCIOBUW TUIaBaHUSl TeJ, YCJIOBHM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4E€OHOTO MCCIEAOBAHUSA, COOMpaTh YCTaHOBKY U
BBITIOJHATh WM3MEpPEHUs, Cieays MPEeAsOKEHHOMY IUIaHy, (PUKCHPOBATh pPE3YyJIbTaThl
MOJIY4YeHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHUJE MPEIIOKEHHBIX TaOIHIl U
rpaduKoB, AeNaTh BHIBOBI 10 pE3yJIbTaTaM UCCIEAOBAHMS;

- MPOBOJIUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIUYMH (IUIOTHOCTH BELIECTBA
KUIAKOCTH W TBEPIOrO Tejla, CHJIA TPEHUs CKOJBXKEHHS, JaBICHUE BO3/yXa,
BBITAJIKMBAIONIAsl CWJIA, JEHUCTBYIOLAs Ha TMOTrPYyKEHHOE B JKHUJIKOCTb TEJO,
KO3 PUIIMEHT TOJIE3HOTO IEUCTBUS IPOCTHIX MEXaHU3MOB), CIEAYs MPEIIOKEHHOM



WHCTPYKITUU: TIPU BBITTOJTHCHUHN U3MEPEHUN COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCJIISATh 3HAYEHUE NCKOMOM BEJINYUHBI;

- coOJrojaTh MpaBUila TEXHUKU O€30MacHOCTU Mpu pabore ¢ J1adopaTopHbIM
000pyI0BaHUEM;

- yKa3bIBaTh MPUHLMUIIBI JIEUCTBUSI MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIAIOIIMUECS COCYIIbI, OapOMETp, phluar, MOABUKHBIA U
HETOABMKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;

- XapaKTepHU30BaTh MPUHIUIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPONCTB € OMOpPOM Ha MX omucaHus (B TOM 4YHCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, TUJPABIMYECKUN TMpecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBON HacCOC,
apeoMeTp), MCIOJb3ys 3HAHWS O CBOWCTBAX (DU3WYECKUX SBICHUH W HEOOXOIUMBIE
(u3MYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

- TPUBOAUTH TPUMEPHI (HAXOAUTH WH(MOPMAIUMI0O O MPUMEPAX) MPAKTHUECKOTO
UCIIONIb30BaHUsl (U3MUYECKUX 3HAHUM B TOBCEAHEBHOW KU3HM Mg oOecreueHus
0e3omacHOCTH Mpu OOpamieHuu ¢ OpudopaMu M TEXHHMYECKHMMH YCTPOICTBaMH,
COXpPAaHEHHUS 3JI0POBbS M COOJIIOJCHUS HOPM JKOJIOTMYECKOrOo TOBEACHUS B
OKpYXaroUIEH Cpee;

- OCYIIECTBJIATh OTOOP MCTOYHUKOB MH(popMalmu B HTepHETE B COOTBETCTBUU C
3aIaHHBIM MOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIUXCSl 3HAHUM U IMYTEM CPaBHEHUS
Pa3JIMYHBIX MUCTOYHUKOB BBIACIATH UH(POPMAIIUIO, KOTOpasl SIBISAETCS MPOTUBOPEUUBOI
WJTU MOKET OBITh HEJIOCTOBEPHOM;

- HCMOJB30BAaTh MPU BHIMIOJHEHUH YYEOHBIX 3alaHUi HAYYHO--TIOMYJISIPHYIO
TUTEPATYpy (U3MYECKOTO COJAEpNKaHUS, CIPABOYHBIE MaTEpHUallbl, PECYpChl CETH
WNurtepHer, Biamets npuéMaMu  KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOopMaIuu U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

- cO3/1aBaTh COOCTBEHHBIE KPATKUE MUChbMEHHBIE U YCTHBIE COOOIIEHUS] HA OCHOBE
2—3 WCTOYHUKOB HWHpOpMAIK (HU3UIECKOTO COACPNKAHUS, B TOM YHUCIE MyOJIUYHO
JienaTh KpaTKue COOOIEHUs O pe3ysbTaTaxX MPOEKTOB WU YYEOHBIX HCCIEIOBaHUM,
MpU 3TOM TPaMOTHO HCMOJIb30BAaTh M3YUYCHHBIM MOHATUMHBIN anmapatr Kypca (Qu3ukw,
CONIPOBOK/IaTh BBICTYIJICHUE TIPE3CHTAIUEH;

- TOpU BBHITIOJHEHUU YYEOHBIX TIPOCKTOB M UCCIEJOBAHUM pacHpeneiisiTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJlayaMH, CJIEIUTH 3a
BBIIIOJIHEHHWEM II1aHa JEWCTBUM, aJeKBaTHO OLIEHWBATh COOCTBEHHBIM BKJIAJ B
NEATEIbHOCTh TPYIIbI, BHICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS
MHEHHE OKPYKAIOIIHX.

K konmy oOydenus B 8 kjacce mpeameTHbIE pe3yJibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMEHUI:

- UCIIOJIH30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBMKEHUE aTOMOB
U MOJICKYJI, arperaTHbIE COCTOSIHHSI BEIIECTBA, KPUCTAJUIMUECKHE W aMOp(HBIC Tea,
HACBHIIIEHHBIA U HEHACBIIIEHHBIN Nap, BIAXHOCTh BO3AyXa, TeMIEpaTypa, BHYTPECHHSIS
SHEPTUs, TEIJIOBOW JIBUTATENb, JIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsl, DICKTPUUECKOE
1oJI€, MPOBOJHUKH U JTUAJIEKTPUKH, TOCTOSHHBIN SJIEKTPUUECKUN TOK, MArHUTHOE TI0JIE;



paziuyath SIBIICHUS (TEIJIOBOE pACUIMpPEHUE M CXKaTue, TeIUlonepenaya, TEIIoBOE
paBHOBECHE, CMauyMBaHWE, KaNWUIAPHBIE SBIICHHS, WCHOApPEHUE, KOHJCHCAIMS,
ILJIABJIEHUE, KPUCTAJIU3ALHS (oTBepaeBaHue), KUIICHHUE, Terionepeaada
(TEenIOMpPOBOTHOCTh, KOHBEKIIUS, HW3JIyYEHHUE), SJCKTpU3alMs TeJ, B3aUMOJICHCTBUE
3apsS0B, ACHUCTBUSA DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHE, B3aMMOJICHUCTBHUE
MAarHuTOB, ACHCTBHE MArHUTHOTO MOJIA HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKIMSI) 10 ONHCAaHUI0 MX XapaKTEepHbIX CBOMCTB M HA OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UIECKOE SBIICHNUE;

- pacro3HaBaTh MPOSIBIICHUE WU3YyUYCHHBIX (DU3NUYECKUX SIBJICHUU B OKPYXKAIOIIEM
MHUpE, B TOM 4YHCJe (PU3MUECKHUE SIBIICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKECHUE U
KaNWUIApHBIE SBJIEHUS B NPUPOJIE, KPUCTAUIBl B mOpupoae, usinydeHue ConHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
ANEKTPUYECKHUE SBJIICHUS B aTMOC(hepe, IIEKTPHUIECTBO KUBBIX OPTaHU3MOB, MAaTHUTHOE
noJsie 3emiid, Ipeiid MoacoB, pojib MATHUTHOTO MOJIS IJIS )KU3HU Ha 3eMJie, MOJSPHOE
CUSIHUE, TpPU OSTOM TMEPEBOAUTH MPAKTUYECKYI0 3a7ady B Y4eOHYIO, BBIICISATH
CYILIECTBEHHBIEC CBOMCTBA (ITPU3HAKHU) PU3UUECKUX SBIICHUN;

- ONHUCHIBATh M3YYCHHBIE CBOWCTBA TEl W (PUIMYECKUE SBICHUS, HCIOIb3YS
(du3nyeckre BEIUYMHBI (TEeMIlepaTypa, BHYTPEHHSSI DHEPTUsl, KOJWYECTBO TEILIOTHI,
yAEIbHAs TEIUIOEMKOCTbh BEILIECTBA, YAECIbHAS TEIUIOTA IUIABJICHUS, YACIbHAS TEIJIOTa
napooOpa3oBaHusi, yJAelbHAs TEIUIOTAa CrOpaHUs TOIUIMBA, KOA(DPUIMEHT MOJIE3HOTO
JNEUCTBUSI TEIJIOBOM MAIWHBI, OTHOCUTENIbHAA BIIAXKHOCTH BO3AYyXa, JJIEKTPUYECKUU
3apsizl, CWIIA TOKA, JIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIIEHUE ITPOBOAHUKA, YAEIBHOE
COTPOTHUBJICHUE BEIIECTBA, pa0OTa U MOIIHOCTh JIEKTPUUYECKOTO TOKA), IPU OMUCAHUHU
MPaBUJILHO TPAKTOBATh (PM3MUECKUN CMBICT HUCIOJIB3YEMbIX BEIWYWH, 0003HAUYCHUS U
SAVHUIBI  (DU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO
(U3MYeCKy0 BEIMYUHY C JPYTMMH BEIWYMHAMU, CTPOUTH Trpaduku H3yUYEHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEJIIMUUH;

- XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBJICHUSI U MPOIECCHI, UCIOJIb3YS
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOECHUs BELIECTBA,
MPUHLINI CYNEPHO3UIIUU TI0JIeH (Ha KaYECTBEHHOM YpPOBHE), 3aKOH COXpPaHECHUS 3apsija,
3akoH Oma JU1s ydacTka 1enu, 3akoH /[xoyinsa—JIeHna, 3aKk0H COXpaHEHUs! SHEPTUH, ITPU
ATOM J1aBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCHIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKECHUE,

- OOBSCHATH (PU3UUYECKHUE TPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE
CUTYyalui MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD
MIPUYUHHO-CJICJICTBEHHbIC CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JOTMYECKUX IIaroB C
omopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3MYECKUX SBJICHUM, (GU3UIECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

- pemath pacuéTHble 3a7aud B 2—3 JEHCTBUA, UCTONB3YS 3aKOHBI M (POPMYIIBI,
CBs3bIBatoNMe (U3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3a/auu
3allMChIBATh KPATKOE YCJIOBHUE, BBISBJIATH HEAOCTATOK JAHHBIX JJISl PEUICHHS 3a7adH,



BbIOMpATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE I €€ PELIeHHs], TPOBOAUTh PACUETHI U
CpaBHMBATh IOJIyYEHHOE 3HaUY€HUE (PU3UUECKOIN BEIIMYMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO pEIIUTh MNpPU MOMOUIM (U3UYECKUX
METO/IOB,  HWCIOJNb3ysl  ONHCAHHME  WCCIECIOBAaHUSA,  BBIACIATH  MPOBEPSIEMOE
MPEANOJIOKEHNE, OLICHUBATh MPABWIBHOCTh IMOPS/IKA MPOBEICHUS HWCCIEI0BAHMS,
JIeJ1aTh BBIBOJBL;

- MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUNA WM (U3HUECKUX
CBOMCTB TeJ (KaNWJUISIPHBIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro o0bEMa,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCa OCThIBAHUS U HAIrPEBAHUS NPU U3IYUEHHUH OT I[BETa
M3IIydarome (Mmoryomaronieil) MNOBEepXHOCTH, CKOPOCTb HCHApeHHsT BOJABI  OT
TEMIIEpaTypbl KUAKOCTH U IUIOMIAAW €€ TOBEPXHOCTH, JJIEKTpH3aUus Tel U
B3aUMOJEUCTBHUE DJJIEKTPUUECKUX 3aps0B, B3aUMOJCHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIN3alisl MATHUTHBIX TOJIEW MOCTOSHHBIX MAarHWTOB, NEHCTBUS MarHUTHOTO IOJIS
Ha TNPOBOJHUK C TOKOM, CBOWMCTBA 3JEKTPOMAarHWTa, CBOMCTBA 3JIEKTPOABUIATEIS
MOCTOSIHHOTO TOKa): (pOpMyJIMpOBaTh MPOBEPSEMbIE MPEANOI0XKEHHS, COOHpATh
YCTAaHOBKY W3 HPEMJIOKEHHOTO O0OpYyJOBaHUsS, OINUCHIBaTH XOJ ONbITa U
(bopMyJIpOBaTh BHIBOJIBI;

- BBINOJHATH MPSMBIE H3MEPEHUsS TEMIEPATYPbl, OTHOCUTEIIBHOM BIIAXKHOCTH
BO3/lyXa, CHJIbl TOKA, HANpPSOKEHUS C MCIOJb30BAaHUEM aHAJIOrOBBIX NPHOOPOB U
JAaTYMKOB (PU3NYECKUX BEJIHMYMH, CpPAaBHHMBATh pE3yJlbTaTbl M3MEPEHUU C Y4ETOM
3aJJaHHOW a0COJIIOTHON MOTPEIIHOCTH;

- IPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OAHOU (PU3NYECKON BETUYHUHBI OT IPYroi
C MCMOJb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTh CONPOTUBIIEHUS TPOBOJHUKA OT
€ro JJIMHBI, IUIOIIAIN MOMEPEYHOr0 CEYEHMsI U YIEJIBHOTIO CONPOTUBIICHUS BELIECTBA
IIPOBOJIHMKA, CUJIbI TOKA, UAYIIErO Yepe3 MPOBOJHMK, OT HANPSIKEHNs HA MPOBOJHMKE,
UCCJIEIOBAaHUE TIOCJIEIOBATEIbHOTO M MapajlIeIbHOIO COEIMHEHUI MPOBOJIHUKOB):
MJIaHUPOBATH MCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIEAys
MPEAIOKEHHOMY IJIaHy, (PMKCUPOBATH PE3YJIbTATHI MOIYYEHHON 3aBUCUMOCTH B BUJE
TabJIML ¥ rpauKOB, I€JIaTh BHIBOABI IO PE3yIbTaTaM HCCIEA0BaHNUS;

- NpPOBOJUTH KOCBEHHbIE HM3MEpEHHUsS (PU3NYECKUX BeJIUYUH  (yIesbHas
TEMJOEMKOCTh  BEIIECTBA, COMPOTUBIIEHHE MPOBOJHMKA, paboTa M MOIIHOCTb
ANEKTPUUECKOr0 TOKA): IUIAHUPOBATH H3MEPEHHMs, COOMPATH HKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIEys MPEII0KEHHON NHCTPYKLIMH, U BBIYUCIIATh 3HAUEHHE BEJINYUHBI;

- coOirojaTh TMpaBWiia TEXHUKM O€30MacHOCTH MpU pabore ¢ J1abopaTopHBIM
000pyI0BaHUEM;

- XapaKTepu30BaTh MPHUHIUIBI JEHCTBUS HU3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM HAa MX ONUCaHUs (B TOM YHUCJE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMIEpPMETpP, BOJBTMETP, CUETYMK BICKTPUUECKOM
SHEPruM, DJIEKTPOOCBETUTENbHbIE MPHUOOPbI, HarpeBaTENbHbIE AJIEKTPONPUOOPHI
(OpuMepsbl), SJIEKTPUYECKHE MPEAOXPAHUTENN, SJIEKTPOMArHUT, 3JIEKTPOABUTATEIb
MOCTOSIHHOTO TOKa), HCIIOJIb3Yys 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUNA U
HE00X0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;



- pacno3HaBaTh IPOCThIE TEXHUUECKHUE YCTPONCTBA U U3MEPUTENIbHBIE TPHUOOPHI MO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, JIBUraTellb BHYTPEHHETO CTOpPaHHUA, SJIEKTPOCKOIN, PEOCTaT), COCTABISATH
CXEMBI DJIEKTPUYECKUX IIETel C MOCIe0BaTeIbHBIM M MapauIeIbHbIM COCAMHEHUEM
AJIEMEHTOB, pa3iiuyas yCIOBHbIE 0003HAYEHUS SJIEMEHTOB AIEKTPUUECKUX IETEH;

- TPUBOIUTH NPUMEPHI (HAXOAUTh HH(OPMAIMI0 O NpPUMEpax) MPaKTUUYECKOTO
UCIIONB30BaHUs (DM3WYECKHX 3HAHUU B MOBCEIHEBHOW KU3HU s oOecreueHus
0e30macHOCTH TpU OOpalleHHH C [pudopaMH W TEXHHUYECKUMH YCTPOWCTBAMH,
COXPAaHEHHUs 3J0pOBbS M COONIOJCHUS HOPM OKOJOTMYECKOTO TOBEJICHHUS B
OKPYXarUIIEH CpeIE;

- OCYIIECTBJIATH MOMCK MH(pOpManuu (U3NIEcKoro coiepkanus B MlHTepHeTe, Ha

OCHOBE HMEIOIIMXCS 3HAHUW M TMYTEM CpaBHEHUS JIOTOJHUTENBHBIX HCTOYHUKOB
BBIJCNATh HMHGOPMAIMIO, KOTOpas SIBJISETCS MPOTHBOPEYUBOW WU MOXET OBITH
HEIOCTOBEPHOMU;
- WCTONB30BaTh TPU BBINIOJHEHUH YyUYEOHBIX 3aJaHUl  HAYYHO--TIOMYJIAPHYIO
auTepaTypy (U3MUECKOrO COJEp)KaHus, CIPAaBOYHBIE MAaTepHallbl, PECYpChl CETU
WntepHer, BiajgeTb npuéMaMM KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHus
uH(pOpMaLUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

- CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 00001as
WH(POPMAIIMI0O U3 HECKOJBKUX MCTOYHUKOB (PU3UUECKOTO COJIEp)KAaHUS, B TOM YHUCIE
nyOJIMYHO  NIPEACTAaBIATh  pPE3yNbTaThl  MPOEKTHOM WM  UCCIENOBAaTENIbCKON
AESITeIbHOCTH, TIPU 3TOM I'PaMOTHO HCHOJb30BaTh M3yUEHHBIH NMOHSITUHHBIN ammapar
Kypca (pU3MKH, CONTPOBOXKIATh BBICTYIUICHUE MTPE3CHTALIUEH;

- TIpY BBITIOJIHEHUHU YYEOHBIX MPOEKTOB M MCCIICAOBAHUNA (PU3NIECKUX MPOIIECCOB
pacmpeenaTb 00s13aHHOCTH B TPYIINIE B COOTBETCTBHM C TOCTaBICHHBIMHU 3aJladaMH,
CIIEIUTh 3a BBHIMOJHCHHEM IUTaHA JEHCTBUH W KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIH  BKJaJ B  JIEATEIbHOCTb  TPYIIbI, BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJICHCTBHE, TPOSBIISAS TOTOBHOCTh pa3peiiaTh KOHQIUKTHI.

K xonmy obydenus B 9 kjacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUH:

- HCIIOJIb30BAaTh MOHSATHS: CHUCTEMa OTCUYETAa, MaTepuajbHas TOYKA, TPAEKTOPHUS,
OTHOCHUTEIFHOCTh MEXaHWYECKOTO JBIKEHUS, AedopMarus (ympyras, miacThudeckas),
TPeHHE, IICHTPOCTPEMHUTEIFHOE YCKOPEHUE, HEBECOMOCTh M TEPETPY3KH, IEHTP
TSOKECTH, a0COMIOTHO TBEPAOE TENO, IEHTP THKECTH TBEPIOTO Tela, paBHOBECHE,
MEXaHW4YeCcKue KojeOaHus U  BOJHBL, 3BYK, HWHOPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJHBI, IIKaja AJIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JAIbHO30PKOCTh, CIEKTPhI HWCIYCKaHWS W ToromieHus, anbda-, Oera- W TamMma-
W3ITy4YEHUS], U30TOIBI, SiZICpHAst YHEPTETHKA,;

- pa3iuuaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOAHOE MaJIeHUE Tel, paBHOMEPHOE
IBM)KEHHE TI0 OKPY)KHOCTH, B3aUMOJEMCTBHE TeJl, pEaKTUBHOE JBUKECHHE,
Koje0aTebHOe IBMKEHHE (3aTyXalollie W BBIHYKICHHBIE KOJeOaHUs), pE30HAHC,



BOJJHOBO€ JIBIDKEHUE, OTpaKE€HUWE 3ByKa, NPSMOJUMHEWHOE PacHpoCTpaHEHUE,
OTPAKEHUE U MPEJTOMIICHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE
0eroro cBeTa B CIEKTPp M CIOXKECHHE CHEKTPAIbHBIX I[BETOB, IUCIIEPCHSI CBETA,
€CTECTBEHHAs PaIUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3ITYUYEHUSI) 110
OMMCAHUIO UX XapPaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX TAHHOE
(bu3nUecKoe SIBICHHUE;

- pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (DU3UYECKUX SIBICHHM B OKpYKAIOIIEM
Mupe (B TOM 4ucie (pU3HUECKHUE SBJICHUS B MPUPOJE: MPUIMBBI U OTIUBBI, JBUKCHUE
maHeT COTHEYHOM CHCTEMBbI, PEAKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSITHE
3BYKOB >KMBOTHBIMH, 3€MJICTPSCEHHUE, CEUCMUYECKHUE BOJIHBI, I[yHaMHU, 3X0, LIBETa Tel,
ONTUYECKHE  SIBJICHUST B  NOpUpOJe, OUOJIOTHYECKOe  ACHCTBUE  BHAMMOTO,
yIbTPa(UOIETOBOTO U PEHTIEHOBCKOTO H3JIyYEHUN, €CTECTBEHHBINM paarOaKTHUBHBIM
(GoH, KOCMUYECKHUE JIyud, pPAJUOAKTUBHOE U3IIYyYCHHE TMPUPOJHBIX MHHEPAJOB,
NEUCTBUE PAAMOAKTUBHBIX M3JTYyUYCHHUII Ha OPraHU3M YEJIOBEKA), IIPU 3TOM MEPEBOJIUTH
MPAKTUYECKYIO0 3aJayy B Y4€OHYIO, BBIJCISATH CYIIECTBEHHBIE CBOWMCTBA (IIPU3HAKU)
(r3NYECKUX ABICHUI;

- ONHUCHIBATh M3YyYCHHBIC CBOWCTBA Tel U (PU3NUECKUE SIBICHUS, HCHOJb3Ys
(bu3rnyeckue BEIUYUHBI (CPEIHSSI U MTHOBEHHAsi CKOPOCTh Teja MPU HEPAaBHOMEPHOM
IBW)KEHUHU, YCKOPEHHE, MEPEMEILICHHE, MyTh, YIJIOBas CKOPOCTh, CWJIa TPEHHUS, CUja
yIPYTOCTH, CUJIa TSHDKECTH, YCKOPEHUE CBOOOHOTO MaJCHUS, BEC Tejla, UMITYJIbC Tela,
UMITYJIbC CUJIbI, MEXaHHUYECKas padoTa U MOIIHOCTb, MOTECHI[MAJbHASI SHEPrus Tena,
MOJHSATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMANIbHASI AHEPIrUsl CXKATOW MPYKUHBI,
KHUHETHYECKasi SHEPTUs, MOJTHAsT MEXaHWYEeCKas PHEPrusl, IEPHOJl U YacToTa KoJIeOaHuid,
JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTelb
MIPEJIOMJICHUSI CPEibl), MPU OMHCAHUU TPABWIHHO TPAKTOBAaTh (DU3UYECKUNA CMBICI
HCIIOJB3YEeMbIX BEIMYMH, 0003HAUEHUS M €JUHUIIBI (PU3HMUYECKUX BEJIMYMH, HAXOJUTh
(hopMyJibl, CBA3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIMYUHY C JPYTMMHU BEIUYHMHAMH,
CTPOUTH TpaUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

- XapaKTepH30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUSI U TPOIECCHI, UCIIOJIb3YS
3aKOH COXPAHEHUS SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIIUI CYNEPHO3ULINU
CUJI, MPUHIIMI OTHOCHUTENbHOCTH [anmuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
MMITYJIbCA, 3aKOHBI OTPAXKECHUS U TIPEJIOMIICHUS CBETA, 3aKOHBI COXPaHEHUsI 3apsiIOBOTO
M MAacCOBOTO 4YHCENl TIPU SAEPHBIX pEaklUHsaX, OpH ITOM JaBaTh CIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MaTEMAaTUUECKOE BHIPAKCHHE,

- OOBSICHATH (PU3MYECKUE MPOLIECChl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalldid  MPaKTHUKO-OPUCHTUPOBAHHOTO  XapakTepa:  BBIABISATH  MPUYUHHO--
CJICZICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHUE U3 2—3 JIOTMYECKUX IIAroB ¢ OMOpoi Ha 2—3
M3YYEHHBIX  CBOMCTBa  (pu3Wyeckux  SBIEHUN, (UBUYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

- pemaTh pacu€THbIE 3aMaud (OMHUpAIOIIMECS Ha CUCTEMY W3 2—3 ypaBHEHHUN),
UCIIONIb3Yysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAOIMINE (DU3WYECKHUE BEIWYMHBI: HAa OCHOBE
aHajM3a YCJIOBUSI 3aJjay 3alKUChIBATh KPATKOE YCJIOBHE, BBISBIATH HEJIOCTAIOIIUE WU



M30BITOUYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PELICHHUS,
OPOBOJIUTH pacy€Tbl M OLEHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO  3HAYCHUS
(hM3UYECKON BETMYNHEI;

- pacmo3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEUINTh MPU MOMOIIHN (PU3UIECKUX
METOJIOB,  WCIIOJIb3Yysl ~ OMHCAHWE  WCCIECJOBAHMS,  BBIICTATH  MPOBEPSIEMOE
NPENoJIOKEHNE, OLICHUBATh MPaBUIBHOCTh TMOPSAKAa MPOBEACHHS HCCIEIOBaHUA,
JIeNIaTh BBIBOJIbI, HUHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUHN U OMBITOB;

- MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUNA WMIU (HU3HMUECKHUX
CBOMCTB Tea (M3ydyeHHE BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs! SHEPIUH,
3aBUCUMOCTh TI€pHOJia KoJieOaHMH TMPYKMHHOTO MasiTHUKa OT MacChl Ipy3a H
KECTKOCTU TMPYKUHBI M HE3aBUCUMOCTh OT aMIUIUTYABl MalbIX KOJeOaHUi,
OpSIMOJIMHEHOE PacIpoCTpaHEHUE CBETa, pA3IOKEHHE Oeloro cBeTa B CHEKTD,
M3y4YCHHE CBOWCTB M300paKEHUS B IUIOCKOM 3€pKajie U CBOMCTB H300pakeHUs
npeaMera B coOMparoliel JMH3€e, HaOMI0/IEHUE CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB
U3IyYeHUs): CaMOCTOSATENbHO COOMpaTh YCTAHOBKY U3 HU30BITOYHOrO Habopa
000pyIOBaHUs, OMMCHIBAThH XOJI OTBITA U €r0 Pe3yIbTaThl, POPMYITUPOBATH BHIBOIBL,

- IPOBOAUTH MPU HEOOXOAUMOCTHU CEPUIO MPSIMBIX U3MEPEHUI, ONIPEACIISsl CPEIHEE
3HAUYEHHE U3MEPAEMON BeIUYHHBI ((POKYCHOE pPACCTOSHHE COOMPAIOIIECH JIMH3BI),
000CHOBBIBaThH BBIOODP crioco0a u3MepeHus (M3MEepUTEILHOTO Mpudopa);

- NpPOBOAUTH  MCCICNOBAHUE  3aBUCUMOCTEH  (PU3MYECKMX  BEJIMYUH  C
WCIIONIb30BaHUEM TMPSIMBIX HW3MEPEHHH (3aBUCUMOCTH MYTH OT BpPEMEHH TIpU
PAaBHOYCKOPEHHOM JBWIKEHMM ©O€3 HadaJlbHOM CKOpPOCTH, IiepuoAa KoJieOaHui
MaTEeMaTUYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTjia OTPaXKEHUSI CBETa OT
yriia majieHusl U yria MpeIOMJICHHs] OT yrJia MajeHus): TUIaHUpOBaTh HCCIEAOBaHHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (PUKCUpOBaTh pe3yJbTaThl IOITYYEHHON
3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BUAC TaOMWIl U TpapuKOB, J€JaTh BBHIBOJABI IO
pe3ynbTaTam HCCleOBaHNUS;

- IPOBOAMTH KOCBEHHBIE M3MEpPEHUS] (PU3NUECKUX BEIMUYMH (CpeIHssl CKOPOCTb U
YCKOpEHHUE Teja MpU PaBHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOJHOTO MaJCHMUS,
KECTKOCTh TMPYXHUHBI, KOXDPUIIMEHT TPEHUS CKOIBKEHUS, MEXaHudeckas paboTra u
MOIIIHOCTh, YacTOTa ¥ TEpHoj KoJeOaHW MaTeMaTH4YeCKOro | MPYKUHHOTO
MasiTHUKOB, OITHYECKasi cuia coOuparoniell JWH3bI, pPaguOaKTUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHHS, COOMPATh SKCIEPUMEHTAILHYI0 YCTAHOBKY U BBITIOJNHSTH
WU3MEPEHHUsI, CIEeNysl MPEUIOKEHHON WHCTPYKIIMHU, BBHIYUCIATh 3HAYEHUE BEIIMYMHBI U
aHAJIM3UPOBATh TOJIYYCHHBIE PE3yNbTaThl C YYETOM 3aJaHHOM  TOTPEIIHOCTH
U3MEpPECHU;

- coOiofaTh TMpaBWia TEXHUKM O€30MacHOCTH Mpu pabore ¢ J1abopaTopHBIM
000pyI0BaHUEM;

- pa3nuuaTh OCHOBHBIE TPU3HAKM HW3YYCHHBIX  (DU3UYECKUX  MOJICIICH:
MarepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJNO, TOYCUHBIH HMCTOYHUK CBETa, JIyd,
TOHKAs JINH34, IJIaHeTapHas MOJIENIb aTOMa, HyKJIOHHAs! MOJIEIb aTOMHOTO SIpa;



- XapaKTepU30BaTh MPHUHIMIBI JACUCTBUA W3YYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOW Ha UX ONMMCAHUA (B TOM YMCIIE: CIUJOMETP, AATYUKU OJIOKEHUS,
paccTOsSIHUS U YCKOPEHHUS, paKeTa, 9X0JI0T, OUYKU, MIEPUCKO, (oToanmapar, ONTHIECKHUE
CBETOBOJBI, CIIEKTPOCKOIl, JO3UMETp, KaMmepa BuibcoHa), uCnosib3ys 3HaHHUS O
CBOMCTBAaX (PM3NYECKUX SBICHUI U HE0OX0quMbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

- HCIIOJIB30BaTh CXEMBl M CXEMAaTUYHbIE PHUCYHKHM M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX PUOOPOB U TEXHOJIOTMUECKUX IPOLIECCOB MPHU PELICHUU
y4eOHO-IIPAKTUUECKHUX 3a]a4, ONTHUYECKHUE CXEMbl JI MOCTPOCHMSI M300paKEHUH B
IJIOCKOM 3€pKajie U coOMparomie JuH3e;

- TPUBOAMWTH NpPUMEPHl (HAXOAUTh WH(MOPMALMIO O TPUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B MOBCEAHEBHOM JKM3HU Uil 00O€CHEeUEHMs
0e30macHOCTH MpH oOpalieHUH ¢ OpuOOpaMU U TEXHUYECKUMH YCTPONCTBaMH,
COXPAaHEHHUsI 3[0pOBbSI M COOJIOJCHUS HOPM OKOJIOTMUYECKOTO TIOBEICHHUS B
OKPYXaroUIIEH Cpee;

- OCYUIECTBJIATh MOUCK HHpopManuu (U3M4IecKoro coaepxkanus B HHrepHere,
CaMOCTOATENbHO (OPMYIUpPYsd MOMCKOBBIM 3alpoc, HaXOAUTh MNYTH ONPEIEICHUS
JOCTOBEPHOCTH TMOJY4YEHHOM UWH(POpMallMd Ha OCHOBE MMEIONIMXCA 3HAHUH U
JOTIOJTHUTEJIBHBIX HICTOYHUKOB;

- HCHOJB30BATh MPU BBITOJIHEHUH YYEOHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO
JIUTEPATYpPy (HU3UYECKOTO COAEpHKAHUSA, CIPABOYHBIE MaTEpHAIbl, PECYpPChl CETH
WnTtepHer, Brnagetb nOpuéMaMM KOHCIEKTUPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
uH(pOpMalLUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

- co3JaBaTh COOCTBEHHbIE ITMCBMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE
nHpOpMaMU M3 HECKOJIbKUX HWCTOYHHUKOB (PU3MYECKOTO COAEpKAHMS, MTyOJIUYHO
MPEACTABISATh PE3YJNbTaThl MPOEKTHOM WJIM MCCIIENOBATEIbCKON NEATEIbHOCTH, MPH
3TOM I'PaMOTHO HMCIIOJIb30BaTh U3YyUYECHHBIM MOHATUWHBIM alapar u3ydaeMoro pasiesna
GU3MKM W COMPOBOXKIATh BBICTYIUICHME Mpe3eHTalued ¢ yd4éToM ocoOeHHOocTen
ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (uudposBbie)
n/n NporpamMMbl Bcero 05' TPOTLHBIC p6aRanec1me o0pa3oBaTejibHbIE
padoThbI padoThI pecypesl
Pa3nen 1. ®u3uka v e€ poJib B NO3HAHUH OKPY:KAIOIIEro MUpa
bu6mmoreka [IOK
11 Dusuka - Hayka o npupoe 2 0 0 https://m.eds00.ru/7f416194
bubmuoreka [JOK
1.2 Pr3UIECKHC BEMIMHBI 2 0 0 https://m.edso00.ru/7f416194
. bub6mnoreka [IOK
1.3 EcTecTBeHHOHAYYHBII METO/I TO3HAHKS 2 0 1 https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3nen 2. [lepBoHaYaabHbIE CBEI€HHS O CTPOEHUH BelleCTBA
bub6mnoreka [IOK
2.1 Crpoenue BemecTsa 1 0 ! https://m.eds00.ru/7f416194
JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] bubmuoreka [JOK
2.2 2 0 1
BENIECTBA https://m.eds00.ru/7f416194
bu6mmoteka [IOK
2.3 ArperaTHble COCTOSIHUS BEIECTBA 2 1 1 https://m.edsoo.ru/7f416194
Utoro mo pazneny 5
Paznen 3. /IBu:keHre U B3anMO/IeiiCTBHE TeJl
bu6mmorexa [JOK
3.1 MexaHecKoe ABIKEHHE 3 0 1 https://m.edso0.ru/7f416194
bu6mmorexa [JOK
3.2 Muepims, Macca, IIOTHOCTE 4 0 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Buet cun 14 ! 2 https://m.edso0.ru/7f416194
Hroro 1o pasieny 21



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

Pa3nen 4. laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

41 [asnenue. [lepenava napneHus TBEpABIMU 3 1 bubmunorexa [JOK
' TeJaMU, JKUJIKOCTSIMH U ra3amMu https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
4.2 Japnenne xuakocTy > 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOC(EpHOE JaBIeHHE 6 . https://m.eds00.ru/7f416194
44 JleficTBHE ®KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TE€JIO https://m.edso00.ru/7f416194
Hroro 1o pasaeny 21
Pa3nes 5. PaGora n MomiHOCTB. JHEprus
bubmuoreka [JOK
51 Pabora u MOIHOCTS 3 . https://m.edso00.ru/7f416194
bubmuoreka [JOK
5.2 Hpocrbie mexanu3mbl > . https://m.eds00.ru/7f416194
bubmuoreka [JOK
5.3 Mexanueckas sueprus 4 0 https://m.eds00.ru/7f416194
Htoro no pasjeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 15



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 KJACC
KosauuecTBo yacoB DJIEKTPOHHbBIE
Ne /i HaumeHoBaHue pa3/iejioB U TeEM K n (undposBbie)
B NpOrpamMmbl Bcero OﬁﬂTpom’m’le p ;KTH%CKW o0pa3oBaTejibHbIE
padoThI padoThI pecypch
Paszgea 1. TemioBble ABJI€HNSA
N bubmuorexa [JOK
11 Crpoeune u cBOHCTBA BemecTBa ! 0 0 https://m.eds00.ru/7f4181ce
bubmuorexa [JOK
1.2 Tennosrie npoueccst 21 . > https://m.edsoo.ru/7f4181ce
Hroro mo pasueny 28
Paznen 2. DjiekTpuyeckue 4 MATHUTHbIE SIBJICHUS
21 DNeKTpuYeCcKue 3apsiibl. 3apsHKEHHBIE Tella U 7 0 1 bubmmoreka [JOK
' HX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOSIHHBIH AIIEKTPUYECKHIA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2:3 MartutHbie sBICHHS 6 L 15 https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
24 ONeKTPOMArHHTHASA HHAYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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

KosauuecTBo yacoB DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3iesioB U TeM K n (undposBbie)
B NpOrpamMmbl Bcero OﬁﬂTpom’m’le p ;KTH%CKHe o0pa3oBaTejibHbIE
padoThI padoThI pecypch
Pasznea 1. Mexanuyeckue siBJeHUSA
11 MexaHU4eCcKOe IBHKCHUE U CITOCOOBI €ro 10 0 1 bubmuorexa [JOK
' ONUCaHUS https://m.edsoo.ru/7f41a4a6
. bubnnorexa [JOK
1.2 Bsaumoneicraue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1
13 3aiont coxpaneHms 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 40
Paznea 2. MexaHn4eckue K0J1e0aHUA U BOJHBI
bubnuorexa [JOK
2.1 Mexanieckne koneOanms ! 0 3 https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
2.2 MexaHuieCKue BOMHEL 3ByK 8 L 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjileKTPOMArHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJTHbBI
31 DIEeKTPOMarHuTHOE MOJe U 6 0 2 bubnmnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3nen 4. CBeToBble sIBJIEHHS
but6mmorekxa [{IOK
2
4.1 3aKOHBI paCIIPOCTPAHEHNUs CBETA 6 0 https://m.edsoo.ru/7f41a4a6
but6mmorexa [{IOK
4.2 JIMH3BI 1 ONTHYECKHE MPHOOPE! 6 0 3 https://m.edsoo.ru/7f41a4a6
4.3 Pa3nosxenue 6eoro cBeTa B CeKTp 3 0 2 bubinorexa LIOK

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
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Hroro no pazneny

15

Pa3gen 5. KBantoBbIe IBJICHUSA

5.1 HcnyckaHue v OTJIOMICHUE CBETa aTOMOM 4 1 BH6J_H/IOTeKa LOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHne aTOMHOTO sipa 6 1 ﬁg&?ﬁ;ﬁ;{;ggﬁf 113436
53 | Suepubic peartunn 7 ! s edsoou/Tta10426
Hroro 1o pasaeny 17
Pa3nen 6. [loBTOPUTEIbHO-000011a10 1T MOTYJIb
6.1 [ToBTOpeHue u 0000IIeHNE COAEPKAHUS 9 2 bubnmoreka [JOK
Kypca ¢u3uku 3a /-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METOJJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
HNPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAUJIBI JIVISA YHEHUKA
» ®usuka, / kiace/ Ieppiukua A.B., OOLiecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«M3paTenbeTBO «OK3aMEH»
» ®usuka, 8 knacc/ [leprimkun A.B., O0I1ecTBO C OrpaHUUEHHON OTBETCTBEHHOCTHIO
«JIPODA»; AkimonepHoe ob1iectBo «M3narensctBo «IIpocBeiienne»
» ®usuka, 9 kiacc/ [lepeimikun A.B., I'yrtauk E.M., O011iecTBO ¢ OrpaHudeHHON

OTBETCTBEHHOCTHIO «[[PODAY; AkimonepHoe odmiecTBo «M3aaTenbcTBO

«HpOCBCHICHI/Ie»

METOIUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

7 KIIACC

1.PaGouas mporpamma.

2. [IporpamMbl 0ocHOBHOTO 00111eT0 00pa3zoBanusd. Pusnka. 7 — 9 Kinaccel
(aBToper: A.B.Ileppimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no gusuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO,
2014, B COOTBETCTBUU C BEIOPAHHBIM YUEOHUKOM:

4. Tlepbikun A.B. @u3zuka. 7 knacc. Y4eOHHK a1t 001ieo0pa3oBaTeabHbIX
yupexaenuii . M.:JIpoda. 2011

5. Jlykamuk B.M. COopHUK BOIIPOCOB U 3a1a4 1o pusuke. 7-9 k. — M.:
[Tpoceemenue, 2010. —192c.

8 KJIIACC

1. PaGouas mporpamma. @usuka. 7 — 9xinaccel: yueOHO-METOIUIECKOTO TTOCOOMS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeotun. —M.: JIpoda,2013. — 398,(2)

2. [IporpamMbl 0OCHOBHOTO 0011IeT0 00pa3oBanus. dusnka. 7 — 9 Kimaccel
(aBropsl:A.B.ITepoeikun, H.B. ®unonosuu, E.M. I'yTHUK).

3. Pabouas nporpamma no pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO,
2014, B COOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tlepprimkun A.B. @usuka. 7 knacc. Y4eOHHK ajist 001ieo0pa3oBaTeabHbIX

yupexaenuit . M.:[Ipoda. 2011



5. Jlykammk B.1. COopHUK BOpOoCcoB U 3aaau 1o ¢pusuke. 7-9 ki1 — M.:
[Ipoceemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITEIbHBIC M KOHTPOJIHHBIC
pabotel. —5-¢ m3nanue,- M.MJIEKCA, 2013.

7. ActraxoBa T.B. ®usuka. 7 kinacc. Jlabopatopubie paboTbl. KOHTpOJIbHBIC 3a1aHUs.
—Caparos:Jluueit, 2014.

8. «KoHTponpHO-n3MepuTenbHbie MaTepuanbl. dusnka. 7 kiaace/Coct. H.W. 3opuH. —
2-e uzn.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usnka. 7 knacc: yaeOHO-MeTonuueckoe mocooue/ A.E. Mapon.- M.
Hpoda, 2011.- 123c.:

10.A.B. Ilepoimkun @usnka-8xi 2017 M. Jlpoda

11.H.B. ®unonosudy Meroamdeckoe mocodue 2015 M. JIpoda

12.A.E. Mapomn, E.A. Mapon CamocTosITenbHBIE U KOHTPOJIBHBIE PAa0OTHI-8 Ki1acc
2017 M. ipoda

13.B.B. lllaxmarosa ,0.P. llledep Jduarnoctuueckue padots! -8 kiacc 2016 M.
Apoda

14.A.E. Mapomn, E.A. Mapon, C.B. [To3otickuit Coopuuk Borpocos u 3amay 2015 M.

Apoda

9 KJIACC

1. PaGouas nmporpamma. dusuka. 7 — 9xinaccel: yueOHO-METOIUIECKOTO TTOCOOMS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. [IporpamMbl OCHOBHOTO 00111eT0 0Opa3zoBanus. Pusnka. / — 9 Kinaccel
(aBToper: A.B.Ileppimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO,
2014, B COOTBETCTBUU C BEIOPAHHBIM YUEOHUKOM:

4. Tleperimkun A.B. @uszuka. 7 knacc. Y4eOHHK 115t 001ieo0pa3oBaTeabHbIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykammk B.M. CoopHuUK BOIIpOCOB U 3a1a4 1o pusuke. 7-9 ki. — M.:
[Ipocsemenue, 2010. —192c.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEILHBIC U KOHTPOJIHHBIC



paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. Jlaboparopubie padboTel. KoHTpOJIbHBIE 3a/1aHUS.
—Caparos:Jlunei, 2014.

8. «KonTponbHo-u3MeputenbHbie MaTepuansl. Guszuka. 7 kinace/Coct. H.W. 3opun. —
2-e u3n.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedOHo-Metogudeckoe nmocooue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

10. KoHTpoJsibHBIC U CAaMOCTOSTENIbHBIE paOOThI MO Ppusnke. 9 Kacc: kK yueOHUKy A.B.
[Meperimkuna, E.M. I'yrank «®@usuka 9 kimace» / O.U. I'pomueBa. — M.: I3garenbecTBo
«Dx3ameny, 2014.

11. Tectsl o pusuke. 9 knacc: k yueonuky A.B. Ilepoimkuna, E.M. ['yTHuK
«®Duzuka9 kimace» / O.M. I'pomiesa. — M.: U3garensctBo «Ok3ameny, 2010.

12. dusuka. 9 xnacc. Temarnueckue TeCTOBBIE 3aaHus 11 HoAroToBku Kk [ A. /
aBT.-cocT.: M.B. boinenko, O.H. Mupomkuna. — SApocnasns: OOO «Axkagemus

paszsutus», 2014,

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
7 KIIACC

1. Bubnroreka — Bc€ mo npeamery «Pusukay. — http://www.proshkolu.ru

2. BuzeoonsiTel Ha ypokax. — http://fizika-class.narod.ru

3. Enunas xosiexius iupoBbIX 00pa30BaTEIbLHBIX PECYPCOB. —

http://schoolcollection.edu.ru

4. VlaTepecHble MaTepualbl K ypokaM (GU3HKHU TI0 TEMaM; TECTHI IO TeMaM; HarJIsAHbIC

nocoOus k ypokam. — http://class-fizika.narod.ru

5. lludporsie oOpa3zoBaTenbHbIE pecypehl. — hitp://www.openclass.ru

6. DnekrpoHHbIe yueOHUKHN 10 pusuke. — hitp://www.fizika.ru
8 KJIACC

1. bubnuroreka — Bc€ o npeamery «Dusukay. — http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — http:/fizika-class.narod.ru



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

3. Enunas xomiekius udpoBbIX 00pa3oBaTEIbHBIX PECYPCOB. —

http://schoolcollection.edu.ru

4. MluTepecHble MaTepUalibl K ypokaM (DU3UKH IO TEMAM; TECTHI 10 TEMaM; HaIJIAIHbIE

nocoOus K ypokam. — http://class-fizika.narod.ru

5. lludpossie oOpazoBaTenbHBIE pecypehl. — hitp://www.openclass.ru

6. DekTpoHHbIe yueOHUKH 10 pusuke. — hitp://www.fizika.ru
9 KJIACC

1. BuneoonsiTel Ha ypokax. — http://fizika-class.narod.ru

2. Equnas xosutekuus nugpoBbIX 00pa3oBaTeIbHBIX PECYPCOB. —

http://schoolcollection.edu.ru

3. HHTepeCHBIe MaTCpUaJIbl K YPOKaM (1)I/I3I/IKI/I II0 TEMaM. TECTHI I10 TEMaM, HarJIsiAHbIC

nocoous K ypokam. — http://class-fizika.narod.ru

4. [Tudpossie 0OpazoBaTenbHbIC pecypchl. — http://www.openclass.ru

5. DnexTpoHHbIC yaeOHUKH 10 pusuke. — http://www.fizika.ru

6. QucrtanuonHas mkoia Ne368 - http://moodle.dist-368.ru/

7. OTkpbITHIN Ki1acc.CeTeBoe 00pa3oBaTeIbHOE COOOIIECTBO. -

http://www.openclass.ru/node/109715

8. Enunas xomiexius mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.

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

9. ®enepanbHbIi IEHTP HHPOPMAITMOHHO-00Pa30BaTEIHHBIX PECYPCOB.

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

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

11. T'azera «1 ceHTAOps» MaTepuaisl o pusuke. http://archive.lseptember.ru/fiz

12. AunMaruu pusndeckux 00bekToB. hitp://physics.nad.ru/

13. XXuas ¢usuka: odyvaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

14. ®dusuka.ru. http://www.fizika.ru/
NEPEYEHDBb OBOPYJIOBAHUS IIEHTPA «TOUKA POCTA»

1. lludposast nabopatopus mo pusuke Releon.
2. HoyTOyk.
3. MaHUDyasTOP «MBIIIBY.

4. KoMIUIeKTHI [7151 JTa00OpaTOpHBIX padoT mo ¢pusuke Ha OI'3.
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