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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsl COCTaBieHa Ha
OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHUSI HAa 0a30BOM YpPOBHE OCHOBHOI
oOpazoBaTenbHOM mporpamMmbl, mnpeacTaBieHHbIXx B PI'OC OO0, a Takxke ¢ yd€ToMm
dbenepaibHON pabodeil mporpaMMbl BocmuTanus u KoHIenmmu mpenomaBaHus y4eOHOTO
npeamera «Pru3uKay.

Conepxanue  mporpamMMbl 1Mo (U3MKE  HampaBieHO Ha  (OpPMHUpPOBAHHE
€CTECTBEHHO-HAYYHON TpaMOTHOCTU OOYYAIOIIMXCS U OPTaHU3AIMI0 U3Y4YeHHUS (U3UKU Ha
JeSTeTPHOCTHONH OCHOBE. B mporpamMMe mo ¢pu3nKe y4UTHIBAIOTCS BO3MOYKHOCTH y4e€OHOTO
npeaMmeta B peanmsarnuu  TpeboBanuit I'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METANpeMETHBIM  pe3ysibTaTaM  OOydYeHMs, a TaKkKe MEXIpPEIMETHbIE  CBS3H
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMUsl.

[Iporpamma 1o ¢u3mMKe ycTaHABIUBAET pacipeiesieHne yueOHOro MaTepuana mo rojaam
oOydeHust (MO KjaccaM), MpeajaraeT MPUMEPHYIO IOCJIEA0BATEIbHOCTh H3YYEHHS TEM,
OCHOBaHHYIO Ha JIOTHKE pa3BUTHSI MPEIMETHOIO COJIEpXKaHUS M Y4YETE€ BO3PACTHBIX
0COOEHHOCTEN 00yUaroImUXCH.

[Iporpamma 1o Qusuke pa3paboTaHa C IEJIbIO OKa3aHUSd METOAMYECKON MOMOIIU
YUHTEIIO B CO3/IaHUH padoyeld MporpaMMsl 10 y4eOHOMY MPEAMETY.

®uzuka SBISETCS CHUCTEMOOOPA3yIOIIMM JUIsl €CTECTBEHHO-HAYYHBIX y4EOHBIX
MIPEMETOB, MOCKOJBKY (PU3MYECKHE 3aKOHBI JI€XAaT B OCHOBE IIPOLIECCOB M SIBJICHUM,
M3y4aeMbIX XUMHUEH, OUooruei, actpoHoMuet u Gu3ndeckoil reorpadueii, BHOCUT BKJIa1 B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpA, TMPEJOCTABISICT HauOoyiee SICHbIE 0O0pasIlbl
MPUMEHEHUSI HAYYHOrO0 METOAa IMO3HAaHMUS, TO €CTh CHoco0a MOJIydeHHUsS JTOCTOBEPHBIX
3HAHHUI O MUpE.

OpHa u3 rIaBHBIX 3a/1a4 (PU3NYECKOro 00pa30BaHUs B CTPYKTYpe 00IIero 0opa3oBaHus
COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTU M HHTEpEca K HayKe y
00yJarommxcs.

N3yuenune ¢usukn Ha 0a30BOM YpOBHE MPEIIOJIAraeT OBIAJCHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIUMHI €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICI0BAHNS;

e UVHTEPIPETUPOBATH JAHHBIE U HCIOJIL30BaTh HAy4YHbIC JOKA3aTEIbCTBA IS
MOJTYYEHHUS BHIBOJIOB.

[enu m3yuenus GU3MKU HA YypPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs OMPE/ICIICHBI B
Konnenmuu mnpenomaBanusi yueOHOTO Tmpenmera «®Pusukay B 00pa3oBaTEIbHBIX
opranuzamusix Poccuiickoit @enepanuu, peaanu3yonux OCHOBHbBIE 00Ieo0pa3oBaTeIbHbIC
MporpaMMbl,  yTBEpPKAEHHOW pemeHueM Komsterun  MuUHMCTEpCTBA  MPOCBEUICHUS
Poccuiickoit @eneparuu (mpotokost oT 3 nexadbpst 2019 r. Ne ITK-4BH).

Heau nzyuyenust Gpu3uKu:



e TMpPHOOpETEHHE MHTEpPeca U CTPEMIICHHS OOYyYalolUXCs K HAydYHOMY H3yUEHHUIO
MPUPOIBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;

e pa3BUTHE TPEJCTABICHUA O HAYYHOM METOJIe IMO3HaHUS U (POopMUpPOBaAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSIM;

e (opMmHpoBaHHE HAYyYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3yYEHHUS OCHOB
CTpPOCHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKU;

e (QopMupoBaHue TMpeACTaBICHUH O poau (PU3MKK AJId  pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE NPEACTABICHUNA O BO3MOXHBIX cdepax Oyayuielt mpodeccuoHanbHON
JESTeNIbHOCTH, CBSI3aHHOW ¢ (PU3MKOM, MOATrOTOBKA K JaibHEWIeMy OOyYeHHIO B
3TOM HAINpPAaBJICHUU.

JlocTikeHrue 3TUX 1eiedl mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOMNX 3a1ay:

e MpUOOpPETEHHE 3HAHUM O JUCKPETHOM CTPOCHUM BEIIECTBA, O MEXAaHUYECKUX,
TEILJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e MpUOOpPETEHHE YMEHUN OMNUCHIBATh W OOBSICHATH (DU3NYECKUE SBJICHUS C
UCIIOJIb30BaHUEM IMOJTYYECHHBIX 3HAHUM;

e OCBOCHUE METOJOB PEUICHUSA MPOCTEUIINX PACUYETHBIX 3ajlady C HCIOJIb30BAaHUEM
bu3nYecKrX MoJieiel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

e pa3BUTHE YyMEHUW HAOMIOAATh TMPUPOAHBIC SBICHUS W BBINOJHITH OIBITHI,
nabopaTopHble pabOThl U SKCHEPUMEHTAILHBIE HCCIEAOBAHUS C MCIOJIb30BAHUEM
U3MEPUTETHHBIX TPUOOPOB;

e OCBOEHHE TPUEMOB paboOThl ¢ UHPOpMalend (HU3UIECKOTO COJEPIKAHMSI, BKIHOYAs
HHPOpMAITUI0O O COBPEMEHHBIX JOCTHKEHUAX (U3UKH, aHAM3 U KPUTHUYECKOE
OlLICHMBaHUE UH(OpMAIINH;

e 3HAKOMCTBO cO cdepamu npodhecCUOHATBHOM JCSATEIBHOCTH, CBS3aHHBIMH C
GU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTHIKEHUSX
(u3HUECKON HayKH.

Ha u3yuenue pusuku (6a30BbIii YpOBEHb) HA YPOBHE OCHOBHOTO 00IIIETO 00pa3oBaHUs

oTBOoAUTCS 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeAen0), B 8 kiiacce — 68 yacos (2
gyaca B Hegemwo), B 9 kmacce — 102 waca (3 waca B  HEACHIO).

[Ipennaraemplii B mporpamMme mo (pu3uke nepedyeHb J1adopaTopHbIX padOT U OIBITOB
HOCHUT PEKOMEHJIaTENIbHBIN XapakTep, yUUTeNlb JelaeT BHIOOP MPOBENEHHUS J1aOOpaTOPHBIX
paboOT M OMNBITOB € Y4YETOM HHAMBHUIYAJIbHBIX OCOOCHHOCTEH OOy4arolmuxcs, CIUCKa
OKCIIEPUMEHTAJIBHBIX 3aJaHHUM, TpPEIIaraéMblXx B pPaMKaX OCHOBHOTO TOCYJapCTBEHHOTO
AK3aMeHa 1o (PU3MKe.

COJAEP)KAHUE OBYYEHUSA

7 KIIACC

Pa3znes 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAKONIIEr0 MUPA.



®usuka — Hayka o npupone. Ssnenus npupoasl. Gusznyeckue ABICHUA: MEXaHUYECKHUE,
TETUIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeNMUYMHBL. M3MepeHue ¢usnueckux BenuyuH. Duznyeckue MNpuOOpHI.
[TorpemHocTh U3MEpEeHUl. MexXayHApOaHAS CUCTEMA EAUHULL.

Kak ¢wusuka u 1pyrue ecTeCTBEHHbIE HAYKU U3Y4aroT mpupoy. EcTecTBeHHO-HAYYHBIN
METOJ MO3HaHUs: HAOJIOJEHUE, MOCTAHOBKA HAyYHOTO BOMPOCA, BBIJBMKEHHUE THUIIOTE3,
HKCIIEPUMEHT IO TPOBEpPKE THUMOTe3, OOBACHEHHE HabiogaemMoro sipieHusa. OnucaHue
(bu3MYECcKUX SIBICHHUH ¢ MOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHn4deckue, TEIIOBbIC, IEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUSL.

2. ®usudeckue TprOOPHI U MPOIIETYypa MPSIMBIX H3MEPEHUH aHATOTOBBIM M IIHU(PPOBHIM

IPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OmnpenesieHHE LIEHBI I€JICHUS IIKaJIbl U3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepenue paccTosiHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OrmpepneneHue pa3MepoOB MabIX TENl.

5. M3mepeHue Temmeparypbl HpH MOMOIIHM >KHIKOCTHOTO TEPMOMETpa M JlaT4MKa

TEMIIEPaTypHI.
6. IlpoBeneHue wmccleIOBaHUS MO MPOBEPKE TUIIOTE3bl: NAIBHOCTH IMOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIIEe, YeM OOJIbIIe BHICOTA MTyCKa.

Paznen 2. IlepBoHavasibHble CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, X pa3Mmepbl. OMBIThI, JOKa3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEIIECTRA.

JIBmxeHne yactul BemecTBa. CBsI3b CKOPOCTH JABWKEHUSA YACTHUI[ C TEMIIEPATYPOM.
BbpoynoBckoe nBmwxkenue, muddysus. BzauMmoaelicTBue 4YacTHIl BEIIECTBA: NMPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta30B, KUIKOCTEM H TBEPIBIX
(kpucTammuyeckux) Tesl. B3aumMocBsa3b MEXAy CBOMCTBAMH BEILIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHO-MOJEKYJSIpHBIM CcTpoeHreM. (OcOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIBL.

Hemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHUS.

2. Habmogenue nuddyszuu.

3. HaOmionmenue siBneHUW, OOBACHSIOMUXCS TNPUTSHDKCHUEM WM OTTaJIKHBAHHEM

YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomuel u onvimol.

1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOoJIb30BaHUEM doTorpaduii).

2. OnbITHI 110 HAOIIOICHUIO TEMJIOBOTO PACHIUPEHUS Ta30B.

3. OmnbIThl MO OOHAPYKEHUIO ACHCTBUS CHUJI MOJIEKYIISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.



Mexanuueckoe ABrkeHUE. PaBHOMEpHOE M HepaBHOMEpPHOE JBH>KeHHE. CKOpOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JABMKEHHUU. PacU€T myTH 1 BpEMEHU IBUKEHUS.

SBneHne uHepuMU. 3aKOH MHEpLUUHU. B3auMoaelcTBuE Ten Kak NMPUYMHA U3MEHEHUS
CKOpPOCTH IBHKEHMS Tel. Macca kak Mepa uHepTHOCTH Tena. [lnotHocth BemectBa. CBs3b
TJIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €UHUIIE 00bEMA BEIIIECTBA.

Cuna Kak xapakTepucTHKa B3aummojercTBus Teil. Cuina ynpyroctd u 3akoH ['yka.
N3MmepeHne cuibl ¢ TOMONIBIO JUHAMOMETpA. fIBJIEHUE TATOTEHUS M cuiia TsokectH. Cuna
TSDKECTH Ha Apyrux mianetax. Bec tena. HeBecomocTs. CloKeHHE CUII, HAPABJICHHBIX IO
oaHo# mpsimoil. PaBHoxeicTByromas cui. Cuna TpeHus. TpeHue CKOIBXKEHHUS W TPECHHE
MOKOsA. TpeHne B IpUpOJE U TEXHUKE.

Jemoncmpayuu.

Halnronenue MexaHM4ecKoro IBM>KEHHUS Tela.
N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.
HaOnronenue siBieHUs1 THEPIUU.

1
2
3
4. HaOmroneHne u3MeHeHus: CKOPOCTH MPU B3aUMOJIEHCTBUH TETI.
5. CpaBHEHUE Macc 0 B3aUMOAECHCTBUIO TE.
6. Clo)eHue cuil, HalpaBJIEHHBIX 110 OJHOMN MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpenenieHHe CKOPOCTH PABHOMEPHOIO JABW)KEHUS (IIApUKa B JKUJIKOCTH, MOJIETU
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajiee).

2. OnpeneneHue cpeHeN CKOPOCTH CKOJIbXEHHUs OpycKa WM IIapuKa MO0 HAKJIOHHOU
IUIOCKOCTH.
OnpenenexHne MIOTHOCTH TBEPIOTO TeNa.

4. OmbITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh paCTKEeHUs (aedopMaliin) npy>KUHbI OT
MIPUIIOKEHHOM CHUIIBL.

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHS OT BEca TeJla
U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

HaBnenne. CrocoObl yYMEHbBIIEHHMS M YBEJIWYeHUs JaBieHus. JlaBieHuwe rasa.
3aBUCUMOCTh JaBJE€HHUs Ta3a OoT o0béMma, Temmneparypsl. Ilepegaua naBiieHus TBEPIBIMU
TeJaMHU, )KUJIKOCTSAMM U ra3amu. 3akoH [lackans. IIlHeBMaTnyeckne MammHbl. 3aBUCUMOCTD
JaBJICHUS XKUAKOCTU OT r1younsl. ['mapocratnyeckuil napagokc. CooOmaronpecs: cocy/sl.
['unpaBnuyeckre MEXaHU3MBI.

AtMmocdepa 3emun u atmocepHoe aasienue. [I[pUuuuHbl CylIIeCTBOBaHUS BO3AYLIHOM
o6onouku 3emau. Onweit Toppuderu. M3mepenue atMochepHOro JAaBieHHs. 3aBUCUMOCTD
aTMoc(epHOro JaBJIEHUS OT BBICOTHI HaJ ypoBHeM Mops. [IpubGopsl 11 u3MepeHus
aTMOC(EPHOTO JTaBJICHUS.

JlelicTBHEe KUIAKOCTM M Trasa Ha IIOIPYKEHHOE B HHUX TeJO. DBrlTamkuaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnasanue Ten. Bo3nyxormnnaBanue.

Jemoncmpayuu.

1. 3aBHCHUMOCTbH JABJICHHS ra3a OT TEMIIEPATYPHI.

2. Ilepenaua naBneHus KUAKOCTHIO U Ta30M.
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Coobmiaroiiuecs: CoCy/bl.

I'mppasnuuecknii npecc.

[IposiBneHue nelicTBUs aTMOC(EPHOrO TAaBIECHMUS.

3aBUCHUMOCTh BBITAJKMBAIOIIEH CHJIBI OT 00BEMa MOTPYKEHHOM YacTH Tela M
IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue muaBaHMs TeN: IUIABAHWE WIM IIOTPY)KEHUE Tel B 3aBUCHMOCTH OT
COOTHOIIECHMS TUIOTHOCTEN TeJa U )KUJIKOCTH.

Oopamopubvle padomovl U OnvIMBL.

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJE OT 00BbEMaA MOrpYyXEHHOH B
KUJKOCTb YaCTH TEJIA.

OnpeneneHre BBITAIKUBAIOLIECH CHIIBI, ACHCTBYIOLIEH Ha TeENO, NOTPYKEHHOE B
KHUIKOCTb.

[IpoBepka HE3aBHCHMMOCTH BBITAJKHUBAIOIIEH CHJIbI, JCUCTBYIOIIEW Ha TEIO B
KHUJIKOCTH, OT MacChl Tena.

OnBbIThI, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BBITAJIKUBAIOLIEN CHUJIBI, JEUCTBYIOLIEH
Ha TEJO B JKUIKOCTH, OT 00bEMa MOTpPYXKEHHOW B KUAKOCTh YacTH Tejda U OT
IIJIOTHOCTH JKUJIKOCTH.

KoncTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHUE JIOAKH W ONpPEACIICHHUE €€
IPYy30II0ABEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHePrus.
Mexanuueckas pabota. MOIIHOCTb.

IIp
peIyara.

OCTbIE MEXAaHU3MBI: phluar, OJOK, HaKJIOHHas IJIOCKOCTh. [IpaBuio paBHOBecus
[IpumeHeHne mpaBwila paBHOBECHsI pblyara K OJIOKY. «30J0TOE IIPaBUIIO»

mexanuku. KITJI mpocteix Mmexanu3mMoB. IIpocTeie MeXaHHU3MBbI B OBITY U TEXHUKE.
Mexanuueckass sHeprus. Knnerndeckas W mnoteHuuainbHas sHeprud. [IpeBparieHne

OJIHOTO BMJIa MEXaHUYECKOU S3HEPTUU B IPYTOl. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.
Hemoncmpauuu.

1.

[IprmMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1.

2.
3.
4.

8 KUIA

Onpenenenrue pabOTHl CUJIbI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue ycinoBuid paBHOBECHUS pblyara.

N3mepenne KII/] HakIOHHOW ITIOCKOCTH.

N3yueHne 3aKkoHa COXpaHEHUSI MEXaHUYECKON SHEPTUH.

CC

Pa3nea 6. TenjioBbIe AIBJIEHUS.

OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO--KUHETUYECKON TEOpUM CTPOCHUSI BEIIECTBA.
Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE OCHOBHBIE TMOJIOKEHHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.



Monenn  TBEPAOrO, IKUAKOTO W ra3oo0pa3HOTO  COCTOSHUU  BEUIECTBA.
Kpucrannnueckue u amop¢usie Tena. OObsICHEHNE CBOMCTB Tra30B, >KUIKOCTEH M TBEPIBIX
TE€JI HA OCHOBE IIOJIOXKCHUH MOJIEKYJIPHO--KUHETHYeCKONM Teopun. (CmadyuBaHue U
KalWUISIPHBIC SIBJICHUA. TenIoBoe pacIIupEeHue U CKaTHE.

Temneparypa. CBs3p TeMmmeparypbl CO CKOPOCTBbIO TEIUIOBOIO JIBM)KCHHSI YAaCTHII.
Buytpennsas sueprus. CnocoObl HM3MEHEHHMs] BHYTPEHHEW SHEpruu: TeIulonepenadya u
coBepuieHHne paboThl. Bupsl Temionepeaun: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3JIyUYEHUE.

KonunuecTBo TemnoTel. YienabHast TEIIOEMKOCTh BEIECTBA. T€MI000MEH M TEIUIOBOE
paBHOBecHe.  YpaBHEHHE  TemyoBoro  OanaHca. [lmaBneHume W OTBepiAeBaHUE
KPUCTAINIMYECKUX BEIHIECTB. YJelbHas TemioTa I[aBieHusd. [lapooOpa3oBanue u
kouaeHcauusa. Mcnapenue. Kunenue. YaenbHas Teriora mapooOpa3oBaHHs. 3aBUCUMOCTD
TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BiaxxHoCTh BO31YyXA.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Tpunuuner pabdotel TemnoBeix asurateneil KIIJ| temmoBoro asuratens. TermmoBbie
JBUTATEM U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAaHEHMS U IPEBPALIECHUS YHEPTHUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1. HaGnrogeHue OpOyHOBCKOTO JIBH>KEHHS.

2. HabGmogenue nuddyszuu.

3. HaOmronenue siBjaeHM cMaylBaHUs U KaWUISIPHBIX SBJICHUM.

4. HabnroneHue TEmIoBOro paciupeHus Tell.

5. V3meHeHue paBieHus raza INpud HM3MEHEHHMM OObEMAa W HAarpeBaHUM WU
OXJIAKICHUH.

[IpaBuna uzMepeHus: TeMiepaTyphl.

Bunbl Tenonepenayn.

OxnaxkieHue py COBEPLICHUH PabOThI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.

10. CpaBHEHHE TEINTIOEMKOCTEN pA3JIMYHbBIX BEILIECTB.

11. HaOmronenue kumeHus.

12. HabmroeHne nocTossHCTBA TEMIEPaTyphl MPH IJIaBJICHUH.

13. Moaenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnwie pabomel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSKEHHUS.

2. OmbITHI 10 BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MJIU caxapa.

3. OnpIThl 1O HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHs Ta30B, >KUIKOCTEH M TBEPHBIX
TEN.

4. OmnpeneneHue NaBICHUS BO3AyXa B OaJJIOHE LITIPHUIIA.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJIE€HUS BO3AyXa OT €ro oobéma u
HarpeBaHUs WIH OXJIAXKICHUS.

6. IlpoBepka THUMOTE3bl JWHEWHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIEPATYPHI.
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7. HaOmronmenvie n3aMeHeHUs] BHYTPEHHEHW SHEPTHH TeJla B PE3YJIbTATe TEIIONepeIaun |

pabOThI BHENTHUX CHIL.

8. HccrnenoBanue siBeHUs TEIJIOOOMEHA MPU CMEIIMBAHUM XOJIOJAHOW W TOpsYel

BOJIBL.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, MOJYUYEHHOTO BOJOM MPHU TEIIOOOMEHE C
HAarpeThiM METAIIMYECKAM [IUIIUHIPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue nmpoliiecca uCrapeHus..

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3yXa.

13. OnpezenieHre yAeIbHOM TEIUIOTHI IIABJIECHUS JIbJA.

Pa3znes 7. JiaekTpuyeckue ¥ MArHUTHbIE SIBJICHHS.

OnekTpuzanus Tei. J[Ba poJa 3JIEKTPUUYECKHUX 3apsAioB. B3anMmonenicTBrue 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTBH CHIJIBI B3aMMOJICUCTBHS 3apsKEHHBIX TN OT BEIHMYHUHbI
3apsAJI0B U PACCTOSHUSA MEXKIY TE€JIaMu).

OnekTpuueckoe  nose.  Hampsok€HHOCTH — anekTpuyeckoro  mois.  [IpuHnum
CYHEPHO3ULINU IIEKTPUUECKUX TOJICH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHbBIN 3NeKTpuueckuil 3apsg. CtpoeHue
atoma. [IpoBOAHUKH U TUAIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DIJIEKTPUYECKUM TOK. YCIIOBUSI CYLIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. M CTOUYHMKH
MOCTOSTHHOTO TOKa. JI€MCTBUS AIEKTPUUYECKOTO TOKA (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUN TOK B )KUIKOCTAX U razax.

OnekTpudeckas nenb. Cuia TOKa. DIJIEKTpUYecKOoe HampsbkeHne. ConpOoTHBIIEHUE
MIPOBOAHUKA. YJIEIbHOE COINPOTUBJIIEHUE BellecTBa. 3akoH Owma i ydacTkKa LEmu.
ITocnenoBarenbHOE M MTapaUIEIbHOE COETUHEHUE ITPOBOTHUKOB.

PaboTa m MOIIHOCTh 3JEKTpUUYECKOTro ToKa. 3akoH [[xoyns—Jlenma. DnexTpuueckue
I[ETNH ¥ TOTPEOUTENH IICKTPUIECKOM SHepruu B ObITy. KopoTkoe 3aMbIkaHUeE.

[ToctostHHbIe MarHuThl. B3anmoaencTBUE NMOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MarauTtHoe nosie 3eMJIM U €ro 3HauYeHue ISl )ku3Hu Ha 3emuie. OnbiT Opctena. MarHutHoe
MOJIE BJEKTPUYECKOro ToOKa. [IprMeHeHHe »HIEKTPOMarHuTOB B TEXHUKE. J[lelicTBue
MAarHUTHOTO TIOJiI HA NPOBOAHUK C TOKOM. OJIEKTPOJABUIAaTEIb MOCTOSSHHOTO TOKA.
Hcnonb30BaHue 3JIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apages. SBineHune snekTpoMarHuTHOM wuHAYKIuU. [IpaBuno Jlenna.
Onextporenepatop. CrnocoObl MOMYYEHUS! ANEKTPUUYECKOW 3HEPruu. DIEKTPOCTAHIMM Ha
BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poJia 3JIEKTPUUYECKUX 3apsSA0B U B3AUMOJEHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U JIEUCTBUE JJIEKTPOCKOTIA.

DIIEKTPOCTATUYECKAsT UHIAYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpoBOTHUKY Y TUAJIEKTPUKH.

MopnenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

M cTOYHMKN TOCTOSTHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUAN TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenne cuitbl TOKa aMIIEPMETPOM.

N3mepenne 35eKTpUIeCKOro HANPSKEHUSA BOJIBTMETPOM.

Peocrar u Mara3uH CONpOTUBIIEHUH.

B3anmoneiicTBrE MOCTOSHHBIX MArHUTOB.

MopnenupoBaHue HEBO3MOXKHOCTHU Pa3ICJICHUS MOJIIOCOB MAarHuTa.
MopaenupoBaHue MarHATHBIX ITOJIEW MOCTOSHHBIX MATHUTOB.
OmneIT Opcrena.

MarHutHoOE€ MoJje ToKa. DJIEKTPOMarHur.

JlelicTBME MarHUTHOTO MOJIS1 HA TPOBOJAHUK C TOKOM.
DJIEKTPOIBUTATEND OCTOSTHHOTO TOKA.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHOM MHIYKIIAH.

OmnebiTel @apanes.

3aBUCUMOCTH HaIPABJICHHUS] HHIYKIIMOHHOTO TOKA OT YCJIIOBHI €r0 BOSHUKHOBEHHS.
DIEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.
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10.
11.
12.

13.
14.
15.

16.
17.

OnbITHI TI0 HAOTIOICHUTO SJICKTPU3AIMH T MHAYKIINEH U MPH COTIPUKOCHOBECHHH.
UccnenoBanue neiicTBUs 3JIEKTPUUECKOTO MO HA MPOBOJAHUKHU U JIUDIICKTPUKH.
COopka u mpoBepka paboThI IEKTPUYECKOMN IIEMU OCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHie CUIIbI TOKA.

N3mepenne u peryaupoBaHie HAMPsHKESHUS.

HccnenoBanne 3aBHCHMOCTH CHJIBI  TOKA, HWAYIIETO dYepe3 PEe3ncTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HATIPSHKEHUS Ha PEe3UCTOPE.

OnbITB, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH  AJIEKTPHUUECKOTO  COMPOTUBIICHUS
MIPOBOJIHUKA OT €TO JJIWHBI, TUIOIIAIH ITONIEPEYHOTO CEUCHUS U MaTepHaia.
[TpoBepka mpaBujIa CIIOXKEHUS HAIMPSHKEHUN TPH TOCICI0BATEIIPHOM COCIUHEHUN
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuIIa JjIsi CHIIBI TOKA MPHU MapajuieIbHOM COCTMHEHUH PE3UCTOPOB.
Omnpenenenre pabOTHI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
Omnpenenenre MOIIHOCTH AJIEKTPHUECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH  CHJIBI  TOKAa, HAYIMIErO0 dYepe3 JaMIouyKy, OT
HANPSKECHHS HA HEM.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB.

N3yyeHne MarHWTHOTO IIOJS TTOCTOSSHHBIX MAarHUTOB TPH WX OOBEAUHEHUU U
pa3iesiCHUN.

HccnenoBanue neiicTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbITBl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh CHJIBI B3aMMOJICHCTBHS KATYIIKH C
TOKOM M MarHWTa OT CHJIBI TOKAa M HAIPABJICHUS TOKA B KaTYIIKE.



18. M3yueHue nercTBrsI MArHUTHOTO TOJIS HA TPOBOJHUK C TOKOM.
19. KoHCTpyHpoBaHue u n3y4eHue padOoThl DICKTPOIBUTATEINS.
20. U3mepenne KII/I anekTpoaBuraTebHOM yCTaAHOBKH.
21. OOBITBHI IO UCCIEAOBAHUIO SBJICHUS JIEKTPOMATHUTHOW MHIYKLHMH: UCCIIEIOBAHUE
W3MEHEHUW 3HAYCHUS U HAITPABJICHUS UHAYKIIMOHHOTO TOKA.
9 KUIIACC

Pa3nea 8. Mexannueckune siBJICHHUA.

Mexanuueckoe BrkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOEe mnpsmoimHenHOe IBUkKeHue. HepaBHOMepHOE
npsAMOJUHENHOe ABWKEeHUE. CpeqHsis U MTHOBEHHAs CKOPOCTh TeJla MPU HEPAaBHOMEPHOM
IBHKCHUU.

Yckopenne. PaBHOyCKOpeHHOE NpSAMOJHHEHHOE aBrkeHune. CBOOOIHOE TMajceHHUE.
Omnbitel ['anumnes.

PaBHOMepHOE ABMXKEHUE 1O OKPYKHOCTH. Ilepron n yactora oOpaiienus. JIuneHas u
YIII0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHUE.

ITepse1it 3akoH HerotoHna. Broponi 3akoH Hetotona. Tperuii 3akoH Herotona. [Ipununn
CYyHEPIO3ULIM CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHIIa TPEHUS CKOJbKECHUS, CUJIa TPECHUS
[IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOIO MaJCHUS.
HBrxenue mianer Bokpyr Comnma. IlepBasg kocmuueckas ckopocTs. HeBecomocTs u
IIEPErPY3KH.

PaBHOBecue MaTtepualibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHuss. MOMeHT cuiibl. LleHTp TsxecTH.

Nmnynsc tena. IsMeHeHne umityibea. IMITynbC cuiibl. 3aKOH COXPAaHEHMsI HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Mexanuueckas pabota U MoUIHOCTb. PaboTa cun TspkecTH, ynpyroctu, TpeHus. CBsi3b
sHepruu u padotsl. [loTeHManpHas sHeprus Tena, NOJHATOrO HajJ MOBEPXHOCTHIO 3EMIIH.
IToreHuuanbHasgs >HeEpruss cxkartou mpyxuHbl. Kunetmueckas osHeprus. Teopema o
KMHETUYECKOW SHEPTHH. 3aKOH COXPAHEHUSI MEXaHUYECKON SJHEPTUU.

Hemoncmpauuu.

1. HaGnrogeHne MeXaHMYECKOTO JIBHKEHHSI Te€Jla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHME MyTel U TPAEKTOPUH IBHXKEHHSI OJHOTO U TOTO K€ Tela OTHOCUTEIIBHO
pa3HBIX TEJI OTCUYETA.

N3mMepenne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO B KEHUSL.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue aBu>XeHUs Tela Mo OKPYKHOCTH.

HaGmonenne MexaHMYECKUX SIBJICHMM, MPOUCXOIAINIMX B CHCTEME OTcuéra
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWXXEHUHU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCHMOCTb YCKOPEHHMS TE€ja OT MAacChl TeJIa U IEUCTBYIOLIEH HAa HETO CUJIBL.
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10.
11.
12.
13.
14.
15.
16.

Habmtonenue paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU Tell.

H3menenue Beca Tena Ipyu yCKOPEHHOM JBUKCHHH.

[lepenaua umiynbca npu B3aUMOACHCTBUU TE.

[IpeoOpazoBaHus FHEPTUU MPU B3aUMOJCHCTBUU TEI.

CoxpaHeHHe UMITyJIbCca TTPU HEYIPYTOM B3aUMOACHCTBUU.

CoxpaHeHHe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.

HabmtoneHre peakTHBHOTO JABHKEHHUSL.

CoxpaHeHue MEXaHUYECKON SHEPruM MPH CBOOOIHOM MaJCHUU.

CoxpaHeHHEe MEXaHHYECKOW OSHEPruM TMpH JBIKEHUM Tela IO JeHCTBHEM
PYKHUHBIL.

Jlabopamopnsie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa i pa3roHa M JaJIbHEHIIEr0 PaBHOMEPHOIO JIBUKEHUS
IIapUKa WIN TEJIEKKH.

Omnpenenenue cpeHENd CKOPOCTU CKOJIbKEHUS OpyCKa WM JBHKEHUS IIapuKa IO
HaKJIOHHOW INIOCKOCTH.

OnpeneneHre yCKOpeHHUsl Tejda NPHU PaBHOYCKOPEHHOM JBHXKEHHHM MO HAKIOHHOMN
IUIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH IyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBHYKEHUU
0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bI: €CIM MPU PABHOYCKOPEHHOM JABMKEHUM O€3 HadalbHOU
CKOPOCTH IIyTM OTHOCATCS KakK psii HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIBI HOPMAJIBHOI'O
JaBJICHUSI.

Onpenenenne Ko3pPUIIMEHTA TPEHUS CKOJIBXKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHUS] TPU PABHOMEPHOM JIBJKEHUHU Tela II0
TOPU30HTAIBHON NOBEPXHOCTH.

Onpenenenre pabOThl CUJIbI YNIPYTOCTH MPU MOABEME Tpy3a C HCIOJIb30BAaHUEM
HETMOABUKHOTO U MOJABUKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXPaHEHUs SHEPTHH.

Pa3znen 9. MexaHnuyeckue KoJ1e0aHUS U BOJIHBI.
KonebarenbHoe npmxeHne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHMI: MEepUo/I, 4acToTa,
aMIuIMTyna. MaremaTudecKUii W NPYKUHHBIA MasTHUKU. [IpeBpallieHue sHepruu npu

K0J1e0aTeIbHOM JIBH)KEHUU.

3aryxaromue KkoneOaHus. BoiHyxkaennole koneOanus. Pe3zonanc. MexaHuueckue
BOJIHBI. CBOMCTBAa MEXaHWYECKHUX BOJIH. [IpoosibHBIE M MONIEpEYHbIE BOJIHBI. J[JIMHA BOJIHBI
U CKOpPOCTh €€ pacrnpocTpaHeHus. MeXaHU4eCKHE BOJIHBI B TBEPAOM TeJl€, CEUCMUYECKHE

BOJIHBI.

3ByK. ['poMKOCTh 3ByKa 1 BeicOTa TOHA. OTpakeHue 3Byka. MH(Dpa3Byk U yabTpa3ByK.
Jemoncmpayuu.

1.

Habmronenue konebanuii Tea moa 1eMCTBUEM CHIIBI TSXKECTH U CHJIBI YIIPYTOCTH.



Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
Habmoienue BeIHYXKI€HHBIX KOJIEOAHUI U pe30HaHCA.
PacnipocTpanenne npoaoiabHbIX U MONEPEYHBIX BOJIH (HA MOJIETH).
Hal6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKyCTHYECKHM PE30OHAHC.
Jlabopamopnwie pabomuel u onvimol.
1. OmpezeneHue 4aCTOTHI M Miepruojia KoyieOaHU MaTeMaTUYECKOr0 MasiTHUKA.
2. Ompepenenuie 4acTOThl U IEPHOJIa KOJieOaHU MPY>KUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH Meproja KoJieOaHUN MOABEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.
4. HccrnenoBaHue 3aBUCMMOCTH NIEPHOA KOJIEOAHUI MPYKMHHOTO MAsITHUKA OT MAacChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH MEpHOJia KOJeOaHUN Tpy3a, MOJBEUICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OnbIThl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh NEPHOJA KOJIEOAHUN MPYKUHHOIO
MasgTHHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHsi CBOOOJHOTO MaCHHUSL.
Pasznes 10. D1eKTPOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE MOJe. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBa 31€KTPOMArHUTHBIX
BoiH. [llkana 31€KTPOMArHUTHBIX BOJIH. MCHoib30BaHUE 3JEKTPOMArHUTHBIX BOJH JJIS
COTOBOM CBS3HU.
DnekTpoMarHuTHas npupoaa csera. CKopocTs cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.
1. CBONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomel u onvimol.
1. M3ydeHune CBOMCTB 371€KTPOMArHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TeIe(OHA.
Paszpnes 11. CBeToBbIe AABJICHMS.
JlyueBas Mmomenb cBera. Mcrounuku cera. [IpsiMonMHelHOE pacnpoCTpaHEHHUE CBETA.
3atmenns Connua u JIynsl. Otpaxenne cBeta. [1nockoe 3epkano. 3aKOH OTpaXKEHUs CBETA.
IIpenomnenue cBeta. 3akOH mpenomiieHHs cBeTa. [lonHOe BHYTpEHHEE OTpakKeHHE
cBera. Mcnosb30BaHue NOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.
JIunza. Xopn mywedt B smH3e. OnTuyeckas cuctema (oroammapara, MHUKPOCKONA H
Teneckona. ['ma3 kak onTuyeckasi cuctemMa. bian3opykocTs U JanbHO30PKOCTb.
Paznoxenue Gemoro ceera B crekTtp. Onbitel HetoToHa. ClioKEHHE CHEKTPAIBHBIX
uBeToB. Jucnepcus ceera.
Jemoncmpayuu.
1. IIpsmonnHENHOE pacpOCTpAHEHUE CBETA.
2. OTpakeHue CBeTa.
3. Ilonyuenue n300paxeHUil B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
4. IlpenomiieHue cBera.
5. ONTHYECKUI CBETOBO/I.
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6. Xoj Jay4eil B coOOMparole INH3e.

7. XoJx Jlydeu B pacCEUBAIOLLIEH JIMH3E.

8. IlomyueHune n300paskeHUId ¢ TOMOILBIO JIUH3.

9. Ilpunuun neictBus Qoroanmnapara, MUKPOCKOIIA U TEIECKOMA.

10. Monens riasa.

11. Paznosxenue 6enoro cBera B CIEKTP.

12. [lomy4yenue 6em0ro cBETa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnepoBanue 3aBUCHMOCTH yTila OTPaXEHUSI CBETOBOTO JIyda OT yIJla MaJiIeHUs..

2. W3ydeHue xapakTepUCTUK H300paKeHUs IPeIMETa B TNIOCKOM 3epKalie.

3. HccrnenoBaHue 3aBUCMMOCTH YIUIa MPEIOMIIEHHS CBETOBOIO JIyda OT yIJia MaJeHHs
Ha TPAHULIE «BO3yX—CTEKIIOM.

[Toy4yenue n300pakeHri ¢ TOMOIIBIO COOMPAIOIIEH JTUH3BI.

Onpenenenne (POKYCHOTO paCCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOLIEH JIMH3BI.
OnBITHI IO Pa3IokKEHUIO OEIOr0 CBETA B CHEKTP.

OnbITEl IO BOCHPUSTUIO LIBETA MPEAMETOB MPU MX HAOIIOJACHHM Yepe3 IBETOBBIE
(buABTPEIL.

Pa3nen 12. KBanTOBbBIE SIBJICHHUS.

Omneitel Pezepdopna u mitanerapHas mojens aroma. Monens aroma bopa. Ucnyckanue

N o v e

Y TIOTJIOLIEHNE cBeTa aTOMOM. KBaHThI. JInHEWYaThIe CIIEKTPHI.

PaI[I/IOElKTHBHOCTI). AJ'IB(I)a-, Oera- u raMmma-u3JIIydCHH:A. CTpOGHI/IC ATOMHOI'O sA1pa.

HYKHOHHEUI MOACJIb AaTOMHOI'O sapa. H30Tomnsl. PaI[I/IOElKTHBHLIG IIPpCBpAIICHUA. HepI/IOII
ImoJiypaciiaga aTOMHBIX SACP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO M MACCOBOIO YHUCEN. DHEpPrus

CBSI3U aTOMHBIX siaep. CBsi3b Macchl M dSHepruu. Peakuuu cuHTEe3a W JCICHUS SAEP.
Nctounuku sneprun ConHIA U 3BE3I.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U3yYCHUN HA )KUBbIE OPTraHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U31y4YE€HUS U MOTJIOUICHHUS.

2. CnekTpbl pa3IMYHbIX Ia30B.

3. Conextp Bogopoza.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cu€Turka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uzinydeHus: IpUPOIHBIX MUHEPAIOB U MIPOIYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HalnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPrUM YACTHULBI MO TOPMO3HOMY IMyTH (1O
doTorpadusim).

3. H3Mmepenue painoakTUBHOTO QoOHA.

IHoBTOpUTEIBLHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO--0000AIOMINKA  MOYJb TMpEJHA3HAYEH Il CUCTEMaTh3aluu |

000011IeHHs] TIPEAMETHOIO COJIEpKaHUSI U OMbITa JEATEIbHOCTH, NPUOOPETEHHOTO MpPH



M3YYEeHHUU BCETro Kypca (pU3MKH, a TakXke I MOJTOTOBKA K OCHOBHOMY TOCYAapCTBEHHOMY
AK3aMeHy MO (pu3HKe A7 00yUarouMXcs, BEIOPABIINX ATOT YYEOHBIN MpEaMeT.

[Ipy wW3y4YeHUH MJAHHOTO MOAYNS pEAIU3YIOTCS M CHCTEMAaTH3UPYIOTCS BHIbI
HESTeIBbHOCTH, HA OCHOBE KOTOPBIX 00€CleuYnBaeTcsl MJOCTIDKEHHE TMPEAMETHBIX |
MeTanpeIMETHBIX TUTAHUPYEMBIX pe3yIbTaToB oOyueHwus, dbopmupyercs
€CTECTBEHHOHAy4YHasi IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIECIOBAHUS SBICHUMN
HOpUPOABI U TEXHHUKH, OBJAJCHHE YMEHHUSAMHU OOBSICHIATH (PU3HUECKUE SIBICHUS, TPUMEHS
MOJY4YECHHBIC 3HAHUS, PelIaTh 3a/1a4M, B TOM YUCJIe KaUeCTBEHHBIE M SKCIICPUMEHTAJIbHBIE.

[TpuHIMNHATBHO JESATETBLHOCTHBIN XapakTep AAHHOTO pasfiefla peaju3yercs 3a CueT
TOT0, YTO 00YYaIOIIMECs BHIMOIHSIIOT 33aHUs, B KOTOPBIX UM MPEAaraeTcs:

HA OCHOBE IOJIyYEHHBIX 3HAHUN pacHO3HABaTh W HAYYHO OOBSICHATH (DU3HUECKUE
SIBJICHHS B OKPY>KaIOIIEeH MPUPOJIe U OBCETHEBHOM JKU3HU;

UCIIOJIb30BaTh HAYYHbIE METOJbI HCCIEeNOBaHUs (DU3MUYECKUX SBICHHUMA, B TOM YHUCIIE
I TIPOBEPKHU THIIOTE3 U TOJTYUYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HanOoJiee BaXHBIX JOCTHUKCHHI COBPEMEHHBIX TEXHOJIOTHUH,
HAIpUMep, MPAaKTHYECKOTO HCIOJIB30BaHUS PA3IMYHBIX MCTOYHHWKOB SHEPTUU Ha OCHOBE
3aKOHa MPEBPALICHUS U COXPAHEHMSI BCEX M3BECTHBIX BUOB SHEPTHUU.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI IO ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

W3ydyenne ¢u3MKM Ha YPOBHE OCHOBHOIO OOLIET0 0Opa30BaHUS HAINpPaBICHO Ha
JOCTUKEHHE  JIMYHOCTHBIX, METalmpeIMETHBIX M  MPEAMETHBIX  00pa30BaTENIbHBIX
pPE3yJIbTaTOB.

B pesynbrare u3ydyeHus ¢GU3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl Yy
oOyuatorerocst 0yayT cOpMUPOBAHbI CIECAYIOLIUE JINYHOCTHBIE PE3YJIbTAaThl B YACTH:

e 1) mMaTpMoTH4E€CKOr0 BOCIMTAHUSA:

e — TIpOSBICHHE HHTEpECa K HCTOPUA M COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bu3nYecKoil HayKH;

e — LIECHHOCTHOE OTHOIICHHUE K JOCTUKEHUSM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpaKIaHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e — TOTOBHOCTh K AaKTHBHOMY YYacCTHIO B OOCYXJIEHHUU OOILIECTBEHHO 3HAUYMMBIX H
TUUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHKEHUN (PUBHKH;

e — OCO3HaHHUE BAKHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YUEHOTO;

e 3)3CTeTH4eCKOro BOCIIUTAHMSI:

e — BOCHOPHUATHE OCTETHUUECKUX KayecTB (U3MUYECKOM Hayku: e€ TrapMOHUYHOTO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHWYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

e — OCO3HaHME IIEHHOCTH (PU3NYECKON HAYKH KaK MOLIHOTO MHCTPYMEHTA MO3HAHUS MUpAa,
OCHOBBI Pa3BUTUS TEXHOJIOIMH, BaKHEUILIEW COCTABIISIOIIEH KYJIBTYPBI;

e — pa3BUTUE HAy4yHOW JIIOOO3HATENILHOCTH, HWHTEpeca K  MCCIEI0BATEIbCKON
NEeSTEIbHOCTH;



e 5) popmupoBaHusi KyJbTYPbl 310POBbS H IMOLMOHAIBHOI0 0J1arONOyYHs:

e — OCO3HAaHME IIEHHOCTHU O€30MaCHOro 00pa3a *U3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXKHOCTH TMpaBujl 0€30MacHOro TMOBEJIEHUA Ha TpaHCIOpTe, Ha Jaoporax, ¢
AIIEKTPUYECKUM U TEIIOBBIM 000PYOBAaHUEM B JOMAIIHUX YCIOBUSX;

e — chOpPMHUPOBAHHOCTh HaBbIKa pedIeKCHUU, MPU3HAHHE CBOEro IMpaBa Ha OIMIMOKY U
TaKOT0 € IpaBa y APyroro 4ejoBeKa;

e 6) TPyaI0OBOIO BOCIIMTAHMS:

e — QAKTHMBHOE Yy4YacTH€ B PEHICHUM MPAKTHUYECKUX 3a7ad (B paMKaX CEMbH,
0o0pa3oBaTeNbHON OpraHW3aIlui, TOpOojaa, Kpas) TEXHOJOTHMYECKOW U  COIUAIbHOU
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHMIM;

e — UHTEpEC K MPAKTHUECKOMY U3YUCHHIO PO EeCcCHil, CBI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOrHY€CKOr0 BOCIIUTAHUA:

e — OpHEHTALMS HA NMPUMEHEHHE (PU3MYECKUX 3HAHUU I PElIeHHs 3ahad B 00JacTH
OKPY’KaIOIIEH Cpe/ipl, INIAHUPOBAHUS ITOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX ITOCJIEICTBUN
JUISL OKPY KAKOIIEN CPEbI;

e — OCO3HaHHUE IN00ATBHOIO XapaKTepa dKOJIOTHUECKHUX MPoOJieM U IMyTeil UX peleHus;

e §8) ajanranum K M3MEHSIIOUIUMCS YCJIOBUSM CONUAIBLHON M IPUPOAHOI Cpebl:

e — MOTPEOHOCTh BO B3aMMOJEWUCTBHM NPHU BBINOJHEHUU HCCIEAOBAHMM M IPOEKTOB
(U3MYECKOI HANPaBIEHHOCTH, OTKPBITOCTh OMBITY Y 3HAHUSAM JIPYTHUX;

e — MOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO AEATEIbHOCTD;

e — MOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHMI, B TOM 4HucCie (HOPMYIUPOBATh HJIEH,
HOHSATHS, TUIIOTE3bI O (PUINYECKUX OOBEKTAX U SBJICHUSX;

e — OCO3HaHUE Ne(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (DU3UKHU;

e — IJJAHUPOBAHUE CBOETO PAa3BUTHUS B IPUOOPETEHNUN HOBBIX (DU3NYECKUX 3HAHUN;

e — CTPEMJICHHE aHAIM3UPOBATh U BBISABJIATH B3aWMOCBSI3M TMPUPOJBI, O00IIECTBA U
HYKOHOMHUKH, B TOM YHCJIE C UCTIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e — OIICHKA CBOMX JEHCTBHMA C y4ETOM BIMSHHUS Ha OKPYXAIOLIYI CpPEIy, BO3MOXKHBIX
rJI00aJIbHBIX ITOCJIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHuss mporpammbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl y oOyuwaromierocsi 0yayT cpopMUpOBaHbl MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOUIUE T1O3HABATEIbHbIE YHHBEPCAJbHbIE Y4YEOHbIE JEUCTBUS, KOMMYHHKATHBHbIE
YHUBEpCalbHbIe yueOHbIE ICUCTBUS, PETYJIATUBHbIC YHUBEPCAIbHbIC yUeOHbIE IEHCTBHUS.

Ilo3HaBaTeqbHBbIC YHUBEPCAIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornuyeckue AeMCTBUA:
e BBISBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKN OOBEKTOB (SIBJICHUN);
e YCTAHABIWBATh CYIIECTBEHHBIH TPU3HAK KJIacCU(PUKAIIUM, OCHOBAHHUS IS
000011IeHNs U CPAaBHEHUS,



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMbBIX (PaKTaxX, JAHHBIX
¥ HaOJIOJICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSIM;

BBISBIISATh TIPUUYMHHO--CIIEZCTBEHHBIC CBS3U MPU W3YYEHUH (PU3NUECKUX SIBICHUH U
MpPOIIECCOB, JAENaTh BBIBOABI C HCIIOJIB30BAHUEM MACTYyKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITUYNH;
CaMOCTOSITENIbHO BBIOMpATh CcHocod pemieHus ydeOHOUM (usmueckod 3amauu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB peIIeHUs, BHIOOp Haubojee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENIHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarebLCKue 1eMCTBUSA.

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI MHCTPYMEHT MTO3HAHUS;

MPOBOAUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IIJIAHY OMBIT, HECIIOXKHBII
(bu3HUecKuil SKCIEPUMEHT, HEOOIIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS,
OIICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh HHPOPMALIMIO, TOTYUYECHHYIO B XO/I€
MCCIICIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ (pOpMYJIUpPOBaTh OOOOIIEHUST M BBIBOJLI IO pe3yjbTaTam
MPOBEAEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JlajbHEHIee pa3BUTHE (PUINYECKUX IPOIIECCOB, a
TaK)K€ BBIJBUTATh MPEANOJIIOKEHUST 00 HMX Pa3BUTHUM B HOBBIX YCJIOBHUSX U
KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

OPUMEHATh Pa3JIMYHbIE METOJIbl, MHCTPYMEHTBI U 3allpOoChl MPHU MOUCKE U O0TOOpe
MH(pOpPMaIIMHU WM JAHHBIX C YYETOM MPENIoKEHHONW yueOHOM (hrU3NMuecKol 3a1auu;
aHAJIM3UpPOBaTh, CUCTEMATU3UPOBATh UM  HUHTEPHPETUPOBATH  MHPOPMAIIIO
Pa3IMYHBIX BUJOB U POPM IIPEACTABICHHUS;

CaMOCTOSTENIbHO BbIOMpATh ONTUMAJIbHYIO (hOpMY MpeACTaBICHUS UHPOPMALHUUA U
WUTIOCTPUPOBATh PELIAEMBbIE 3314l HECIOXKHBIMU CXEMaMH, AUarpaMMaMH, UWHOU
rpaguKoi 1 ©X KOMOWHAIIUSAMH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

B X0Jile OOCYXKJeHMsI y4eOHOTO Marepuasa, pe3yJbTaToB JIa0OpaTOPHBIX pabOT U
MIPOCKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAae€MOH TeMBI W BBICKA3bIBAThH
U7eH, HAICJICHHbIE Ha PEIICHHE 3a7aud U TMOJyIep)KaHue OJIaroXkenaTeIbHOCTH
OOIIICHHS,

COTIOCTaBIIATh CBOM CYXJICHHS C CYXICHUSMH JPYTUX YYaCTHUKOB JIHAJIOTA,
0oOHapy>KUBaTh Pa3JIMUNEC U CXOJICTBO TIO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

MyOJMYHO TPENCTaBIATh PE3YJIbTaThl  BBIMOJHEHHOTO (DU3WYECKOTO  OMBITA
(3KCcTIepUMEHTa, UCCIEA0BAHUS, IPOEKTA);

MOHUMAaTh M WCITOJIH30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIUBUIYAIbHONH paOOTHI
pU pEeUICHUU KOHKPETHON (pU3NYecKOor MpoOIEMBI;

MPUHUMATh IIEJIM COBMECTHOW JESATEIHHOCTH, OPraHU30BHIBATH JEUCTBHUS MO €€
JTOCTIDKCHUIO:  PaClpeneisiTh poiH, OOCYXJaTh TPOLECCHl U Pe3yJbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;



BBIITOJIHATH CBOIO 4ACTb pa60TBI, A0CTUTasd Ka4YCCTBCHHOI'O pC3yJibTaTa 110 CBOCMY
HaIIpaBJICHUIO U KOOPAUHHUPYS CBOU HeﬁCTBHﬂ C APYIr'uMHU Y4JICHAMU KOMAH/bI,
OLICHHMBATh Ka4dy€CTBO CBOCIO BKJIaJa B 06H_II/II‘/JI IIPOAYKT II0 KPHUTCPHIM,
CaMOCTOATCIIBHO C(bOpMy.]'II/IPOBaHHBIM YaaCTHHUKaMH BSaHMOﬂeﬁCTBHH.

PerynsiTuBHbIE YHMBepPCAJIbHbIE YueOHbIe 1elCTBUSA

CaMOOpFaHI/I3aHI/IH:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyallUsX, TpeOYIOmuX s
penieHus (U3NIECKUX 3HaAHU;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOJAXOAAX MPUHATUS PEUICHUN (MHIMBUIYaJIBHOE,
MPUHATHUE PEIICHU B TPYIIE, IPUHATHE PEIIEHUN TPYIIION);

CaMOCTOSITENIbHO COCTAaBJISATh QJITOPUTM pelIeHUs (U3MUECKON 3amauud Wiu IUTaHa
UCCIIEJIOBAaHUS C YYETOM HMEIOUIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeIaraéMble BapUaHThl PELICHMI;

JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILIECHUE.

CﬂMOKOHTpOHL, AMOIUOHAJIbHbIN UHTENJIEKT:

JABaTh aJICKBAaTHYIO OLEHKY CUTYalluu U IIPEJIaraTh IUIaH €€ N3MECHEHUS;
OOBSCHATh MNPUYUHBI JOCTHXKEHMSI (HEHOCTHIKEHMS) PE3yJbTaTOB JEATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHUS
(u3HUEeCKOro HCCAeAOBaHUS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
M3MEHUBLINXCS CUTYallUld, yCTAHOBIIEHHBIX OIIMOOK, BO3HUKILIUX TPYAHOCTEN;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

CTaBUTh c€0s Ha MECTO APYroro 4ejoBeKa B XOJ€ Clopa WM JUCKYCCHUM Ha
HAay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;

MpU3HaBaTh CBOE MPABO Ha OWIMOKY MpU pPElIeHHH (PU3NYECKUX 3aJady WIH B
YTBEPXKIACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoHIy o0yuyeHust B 7 Kiaacce npeMETHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIUXCS YMEHUI:

UCIIONIb30BaTh MOHATHS: (U3MYECKHEe M XUMHUYECKUE SBJICHUS, HaOII0JEHuE,
AKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAMHUIIB (PU3UUECKUX BEIMYMH, aTOM, MOJICKYJIa,
arperatHble COCTOSIHMSI BellecTBa (TBEPAOE, KHUAKOE, ra3000pa3HOe), MEXaHUYECKOE
IBIKEHUE (pPaBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJUHEHHOE), TPAECKTOPHS,
paBHOAEHCTByOIIas cuia, Aedopmanus (ynpyras, MjJacTUYecKas), HEBECOMOCTD,
COOONIAOIINECS COCYIbI;

pasnuyath saBieHus (Auddy3us, TEMIOBOE JBIKEHHWE YacTUIl BEIIECTBa,
PAaBHOMEPHOE NBUXKEHUE, HEPABHOMEPHOE [BWIKECHHUE, MHEPLMS, B3aUMOICHCTBHUE
TEJI, PABHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCBhIO BpAIIEHUS, Iepeaaya



JaBI€HUS TBEPABIMHU TEJIaMH, XHIKOCTSAMU M ra3aMu, atMochepHOe [aBlieHHE,
IUIaBaHWE TeJd, MPEeBPALEHUS] MEXaHUYEeCKOW »HHEPruM) MO OMUCAHHI0 HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMbBITOB, JIEMOHCTPHUPYIOUIUX JaHHOE
(bu3nuecKoe SBICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3UUECKUX SBICHUIN B OKPYKAIOIIEM MHUPE,
B TOM 4Hclie PU3NUYECKUE SBIICHUS B MPUPOJIE: MPUMEPHI IBIKEHUS C PA3TMUYHBIMU
CKOPOCTSIMHM B KHUBOW M HEKUBOW MPUPOJE, ACHCTBUE CHIIBI TPEHUS B MPUPOJE U
TEXHUKE, BIUSHUE aTMOC(EpHOro JaBJCHHUS Ha >KUBOW OpraHU3M, IJIaBaHUE DbIO,
phIUard B Tejie YeloBeKa, IPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a/1a4y B yU4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIE CBOMCTBA (PU3HAKHN) PU3UUECKUX SBICHUI;

ONUCHIBATh HW3YYCHHBIC CBOMCTBA Ten U (U3MUECKHUE SIBJICHUS, HCIOIB3YS
¢usznueckue BeaUUMHBI (Macca, OO0BEM, IJIOTHOCTh BEIIECTBAa, BpPEMs, IYTb,
CKOPOCTb, CpPEIIHSAS CKOPOCTb, CWJIa YNPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHIia
TpeHUs, JaBjcHHE (TBEPAOTO Teja, JKUIKOCTH, Ta3a), BHITAJKMUBAIOIIAs CHUJIA,
MexaHndeckas paboTa, MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJBI, KO3(PQUIUCHT
MOJIE3HOTO JACHCTBHUS MEXaHU3MOB, KHHETHUECKAs U MOTCHIIUAJIbHAS HEPIHs), IpU
ONKCAaHUU MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIOIb3yEMbIX BETUYMH, X
0o003HaUeHUd W  €AMHMULBI  (U3NYECKUX  BEJIWYUH, HAXOOUTh  (POPMYJIBL,
CBSI3BIBAIOIINE JTAaHHYIO (PU3WYECKYIO BEIMYHHY C JPYTMMH BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3MUECKHUE SIBJICHHUS U TIPOLECCHI, HCIOJIb3YS
IpaBUJIa CIOXKEHUS CUII (BJIOJIb OAHOM MpsiMoif), 3akoH I'yka, 3akoH [lackans, 3akoH
ApxuMmena, IpaBUJIO paBHOBECHs pbruara (0JI0Ka), «30JI0TOE MPABUIO» MEXAHHKH,
3aKOH COXpaHEHHMs] MEXaHWYEeCKOW OJHEpruM, MPH OITOM JaBaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3aMUCHIBATh €0 MATEMAaTHUECKOE BHIPAKEHNE;

OOBSACHATh (PU3MYECKHUE SIBICHHUS, MPOLECCHl M CBOWCTBA TeJl, B TOM YUCJIE U B
KOHTEKCTE  CHUTyallMil  NpaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:  BBISBIATH
MPUYUHHO--CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 TOTUYECKUX IIIaroB C
onopoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

pemate pacu€THble 3anadu B 1—2 JEHCTBUS, HMCHOIb3Ys 3aKOHBI U (HOpMyIbl,
CBs3bIBAIOIIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHajW3a YCJIOBUA 3aJadu
3aMHChIBATh KPaTKOE YCJIOBHE, MOJACTABIATh (PM3MUECKHUE BETUYHHBI B (POPMYJIIBI U
POBOIUTH PACUEThI, HAXOIUThH CIIPABOYHBIC JAaHHBIC, HEOOXOIAUMBIC ISl PEIICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYCHHON (PU3NUECKOI BETUNYNHBI;
pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOLIM (U3HYECKUX
METOJIOB, B ONUCAHUM HCCIEAOBAHUS BBIACIATH MPOBEPSIEMOE MPEAIOIOKEHNUE
(rumoTesy), pa3nuyuaTh W HMHTEPIPETUPOBATH IMONYYCHHBIH pe3yiabTaT, HaXOAWUTH
OIIMOKY B XOJI€ OTIBITA, JIeJaTh BEIBOJKI TI0 €T0 Pe3yIbTaTaM;

MPOBOJIUTH ONBITHI MO HAOMIONEHUIO (DU3UYECKUX SBJICHUNM WM (U3HIECKUX
CBOMCTB TeJI: (POPMYIUPOBATH MPOBEPSIEMBIE MTPEIIOJIOKEHUS, COOMPATh YCTAHOBKY



U3 TPeNIoKEHHOTr0 00O0pYAOBaHHUSA, 3aMUCHIBATh XOJ OMbITa U (OPMYyIUPOBATH
BBIBOJIbBL;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl Tesa, 00bEMa, CUJIBI U
TEMIIepaTyphl ¢ UCTIOJIB30BAHMEM aHAJIOTOBBIX U HU(PPOBHIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus IPHOOPOB € YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTHU OJHOU (PU3MUECKON BEITMYHMHBI OT JPYTOH C
UCIIOJIb30BAaHUEM  NPSIMBIX ~ M3MEpPEHUM  (3aBUCUMOCTH TYyTH  PAaBHOMEPHO
JIBIKYIIErOCs TeJla OT BPEMEHHU JABUKEHHUSI T€Ja, CUIIbI TPEHUS CKOJIbKEHHS OT Beca
Tena, KauecTBa 0OpabOTKU MOBEPXHOCTEH Tell M HE3aBUCUMOCTH CUJIBI TPEHUSI OT
IJIOIIAM CONPUKOCHOBEHMS TEJ, CHJIbI YHNPYrOCTH OT YUIMHEHHUS MPYKUHBI,
BBITAJIKMBAIOIIEH CUJIbI OT 00BEMA MOTPYKEHHOW YACTH TeJla U OT IUIOTHOCTH
KUJAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Tela, OT TIyOWHBI, HA KOTOPYIO
NOTPY>KEHO TEeJIO, YCIOBHM IJIaBaHUs TEJ, YCIOBUM paBHOBECUS pbluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4E€OHOTO HCCIENOBAHMS, COOMpAaTh YCTAaHOBKY H
BBINIOJIHATh U3MEPEHUS, CIeNysl MPEMIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3YJIbTaThI
MOJIyYEeHHOW 3aBUCUMOCTH (DPU3MUECKUX BEIMYMH B BUJE MPEIOKEHHBIX TAOIHI] U
rpaduKoB, JeNaTh BBIBO/BI [0 PE3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3NUECKMX BEIUYUH (IUIOTHOCTH BEILECTBA
KUAKOCTH W TBEPAOIrO Tejla, CHJIAa TPEHUSA CKOJBXKEHHS, HaBJICHUE BO3/1yXa,
BBITAJIKMBAIONIAS CHJIA, JEUCTBYIOIIAs HAa MOTrPYKEHHOE B KUIAKOCTh TEJIO,
KOA(PPUIUEHT NOJE3HOTO JEHCTBUS MPOCThIX MEXAHU3MOB), CIEIYysl MIPENI0KEHHON
MHCTPYKUMHU: TIPU BBIIOJHEHUH M3MEPEHUH coOMpaTh SKCIEPUMEHTAIbHYIO
YCTAaHOBKY Y BBIUMCIIATH 3HAYEHNE UCKOMOM BEJIMYMHBIL;

coON0IaTh MpaBWIa TEXHUKKM O€30MacHOCTH Mmpu padoTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIMMBI JEUCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOLINECS COCY/Ibl, OAPOMETp, phIUar, MoIBUKHBIN
Y HEMOJBW)XHBIN OJIOK, HAKJIIOHHAS MJIOCKOCTb;

XapaKTEepU30BaTh MPUHIUIBLI JEUCTBUS HU3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOMl HAa MX OMUCaHUA (B TOM YHCIE: MOAIIUIHUKH, YCTPOHCTBO
BOJOIIPOBO/IA, TUAPABINYECKHUI IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIOIb3Ysl 3HAHUS O CBOWCTBAX (PU3MYECKUX SIBICHUN U HEOOXOIUMBbIC
(u3nyuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPUMEPhl (HAXOAUTh HMHQPOPMALMIO O TMpPUMEpax) MPAKTHUECKOTO
MCIIOJIb30BaHUsl (PU3MUECKUX 3HAHWU B TOBCEJHEBHOW >KM3HU JUIsl OOecredeHust
0e30macHOCTH TIPU OOpaleHuu ¢ TpudopaMu M TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUsI 370pPOBbsi U COOJIIOICHUST HOPM HKOJIOTMYECKOTO TMOBEACHUS B
OKpYIKarolIEn Cpee;

OCYUIECTBJISATH OTOOpP MCTOYHUKOB MHGoOpManuu B MHTEpHETE B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIOIIMXCA 3HAHUA M IYTEM
CpPaBHEHUS PA3IMYHBIX HCTOYHHMKOB BBIIEIATh MHGOPMAIMIO, KOTOpas SIBISIETCS
IPOTUBOPEYUBOMN MIIM MOXKET ObITh HETOCTOBEPHOM;



WCIIONIb30BaTh MPHU  BBIMOJHEHUH Y4YEOHBIX 3aJaHUil  HAYYHO--TIOMYJISAPHYIO
JUTEepaTypy (PU3NYECKOTO COACp>KaHUS, CIPAaBOUYHBIE MaTepuaibl, PECYpChl CETH
WNurtepHer, BiageTh nNpuéMamMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus
uH(pOpMAaIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
HMCTOYHUKOB HWHGpOpMalMu (U3MUECKOTO COJEp)KaHUsA, B TOM YHUCIE MYOJIMYHO
JieNaTh KpaTKhe COOOIIEHUS O pe3ysIbTaTaX MPOEKTOB MM YY€OHBIX MCCIIEI0BAHUM,
Opyd ATOM TPaMOTHO HCIIOJIBb30BAaTh HM3YyUYCHHBIM MOHATUMHBIA anmapar Kypca
(bU3HUKH, COMPOBOXK/IaTh BBHICTYIJICHUE NTPE3CHTAIINEH;

P BHITIOJTHEHUH YYE€OHBIX MPOEKTOB M MCCIEIOBAHUN PACIIPEAETATh 0053aHHOCTH
B IPYIIE B COOTBETCTBUU C MOCTABICHHBIMH 3aJa4aMH, CJIEIUTH 3a BBITOJHEHUEM
IlaHa JeWCTBUM, aJE€KBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJl B JCSTEIBHOCTD
IPYNIbI, BBICTpPAaUBAaTh KOMMYHUKATHUBHOE B3aMMOJICHCTBHUE, YUUTHIBas MHEHHE
OKPYXaIOIKX.

K xoHy 00yueHust B 8 ki1acce nmpeiMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE IBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSTHUSI BEIIECTBA, KPUCTAIUIMUYECKUE U aMOp(HBIC Tea,
HACHIIIEHHBIH M HEHACBIMICHHBIM Tap, BJIAXKHOCTh BO3AyXa, TeMIleparypa,
BHYTPEHHSISI HEPTUs, TEIJIOBOM JBUraTelb, JIEMEHTAPHBIN 3JIEKTPUUECKUHN 3apsi,
ANEKTPUYECKOE MOJIE, MPOBOJHUKUA U IUAJIEKTPUKH, MOCTOSHHBIA AIEKTPUUYECKUI
TOK, MATHUTHOE TOJIE;

paznuyaTh SBJICHUS (TEIUIOBOE PACIIUPEHUE U CXKaTHe, Tervionepenaya, TEIIOBOE
paBHOBECHE, CMayuBaHUE, KalWUISIPHBIC SIBJICHUS, WCIApEHUE, KOHJICHCAIus,
IJIaBJI€HUE,  KpUCTau3alnus  (OTBEpAEBaHUE), KUIIEHHE,  TeIJlonepenaya
(TEenI0MpOBOHOCTh, KOHBEKIUSA, U3TYUYECHUE), AIEKTPU3ALUS TEJ, B3AUMOJACICTBUE
3apsioB, JEUCTBUSA BIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MAarHuToB, JEUCTBUE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIE€KTPOMAarHUTHAs
MHIYKIMUS) 1O ONUCAHUI0 WX XapaKTePHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHNE N3YUECHHBIX (DU3NYECKUX SIBIICHUN B OKPY>KAIOIIIEM MUPE,
B TOM 4Hclie (pU3MYecKue SBJICHHUS B TPHUPOJE: TMOBEPXHOCTHOE HATSKEHUE U
KaWJUSIPHBIC SIBJICHUS B TMPUPOJE, KPUCTAUIBI B Tpupoje, uznydeHue ConHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUe POCHI, TYMaHa, UHEs, CHEra,
ANIEKTPUYECKUE SIBJICHUS B arMmocdepe, SIEKTPUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE Tojie 3eMJIH, JApeid MOTI0COB, pOJIh MATHUTHOTO TOJIS IS KU3HU HA
3emiie, IOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUI;

OMMUCBHIBATh HW3Y4YEHHbIE CBOMCTBA Tel U (U3WUYECKUE SBJICHUS, HCIOIb3Ys
du3nuecKre BEMUMHBI (TeMIIepaTypa, BHYTPEHHSSI SHEPTHUsl, KOJIMYECTBO TETUIOTHI,
yAenbHas TEIUIOEMKOCTh BEILIECTBA, YAENbHAsA TEIUIOTa IUIABJICHUS, YHeJIbHas
TEII0Ta NMapooOpa3oBaHMs, ylaelbHas TEIUIOTa CrOPaHUs TOIUIMBA, KOA(POUIIMEHT



IIOJIE3HOTO JEHCTBUS TEIUIOBOW MAIIWHBI, OTHOCUTEJIbHAs BIAXHOCTh BO31yXa,
DNEKTPUYECKUM 3apsj, CHJIAa TOKA, JJIEKTPUYECKOE HAIPSHKEHHE, CONPOTHBIICHUE
IPOBOJIHUKA, YJEIbHOE CONPOTHBJIEHHE BEIIECTBA, pabdoTa M  MOIIHOCTb
AJIEKTPUYECKOTO TOKA), IIPU OMMCAHUU MPaBUJIBHO TPAKTOBATh (DU3MUECKHUIA CMBICII
MCIOJIb3YEMBIX BEIMYUH, 0003HAUCHUS U €IUHUIBI (PU3NUECKUX BEIUYMH, HAXOIHUTh
(opMyIIbl, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMYUHY C APYTUMHU BETUYUHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SIBJICHUS U IPOLECCHI, HCIIONb3YS
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKOM TEOPUU CTPOCHHUs BEILECTBA,
MPUHLMUI CYNEPHO3UIMN TOJIEH (Ha KAa4YEeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsana, 3akoH Oma Juisl ydacTka Lend, 3akoH Jlxoyns—J/IeHua, 3aKkoH cOXpaHEeHHUs
SHEPrUM, IIPU TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA M 3aMUCHIBATh €r0
MaTEMaTUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MYECKUE MPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyauuu IPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOrMYECKHX IIaroB C
onopoi Ha 1-2 M3y4EeHHBIX CBOWCTBA (PU3UYECKHUX SIBICHUN, (PU3NUECKUX 3aKOHOB
WUJI 3aKOHOMEPHOCTEN;

pemiaTh pacu€THble 3aJaud B 2—3 JEHCTBUA, HCIOIb3YyS 3aKOHBI U (OPMYIIBI,
CBA3BIBAIOIIME (PU3MYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3aJadd
3aIIMChIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK JAHHBIX Ul PEIICHUSA 3a1a4H,
BbIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIs €€ PEIICHUs], IPOBOAUTH PACUETHI
U CpaBHUBATh IIOJYYEHHOE 3HAUCHHE (PU3NYECKOW BEIWYMHBI C H3BECTHBIMU
JTaHHBIMU;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PELIUTh MPU NOMOLIM (PU3UUECKUX
METOZOB, MCIIOJIb3ysd OIKMCAaHUE  HCCIECNOBAHMUA, BBIACHATH  IPOBEPSIEMOE
IIPEATOJIOKEHNE, OLEHUBATh IPABUIBHOCTH IOPSAJAKA MPOBEACHUSA HCCIEHOBAHUS,
NENaTh BBIBOJIBI;

MPOBOJIUTH OMBITHI MO HAOMIONECHUIO (U3UYECKUX SBJICHUM WIH (U3HUYECKUX
CBOMCTB TeN (KamWJUIAPHBIE SIBJICHUS, 3aBUCUMOCThH JaBJIEHHUS BO3JyXa OT €ro
o0béMa, TemmepaTypbl, CKOPOCTH TpoIllecca OCThIBAaHUS W HarpeBaHus INpu
U3IYyYeHUH OT LBeTa H3ydaroleil (MOrjolaronieil) MmoBepXHOCTH, CKOPOCTb
HCIIAPEHHUST BOJABI OT TEMIEPATYPbl JKUJIKOCTH M IUIOMIAAM €€ IOBEPXHOCTH,
ANEKTpU3aLMs TEJI U B3aUMOJCHUCTBUE DJIEKTPUUYECKUX 3apsI0B, B3aUMOJCHCTBUE
ITIOCTOSIHHBIX MAarHUTOB, BU3yaju3alys MAarHUTHBIX IOJIEH ITOCTOSTHHBIX MAarHWUTOB,
JNEUCTBUS MArHUTHOTO MOJIA HA IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,
CBOMCTBA 3JEKTPOJBUTATENSI MOCTOSHHOTO TOKAa): (POPMYIMPOBATH MpPOBEPSiEMbIE
OPEAnoiaokKeHus, coOupaTh YCTAaHOBKY M3 TPEIJIOKEHHOro 00O0pyIOBaHMS,
OMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD IPSAMBIE M3MEPEHUSA TEMIIEPATypbl, OTHOCHUTEJIBHOM BIIAJKHOCTH
BO3/lyXa, CHJIbl TOKa, HAMpPSDKEHUS C HMCIOJIb30BAaHHUEM AaHAJOTOBBIX NMPUOOPOB U



JaTYNKOB (PU3MUECKHX BEIUYMH, CPaBHUBATh PE3YJbTaThl HU3MEPEHHH C yd4&€ToM
3aJJaHHOM a0COIOTHON MOTPEIIHOCTH;

IPOBOJIUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJTHOM (PM3NUYECKOM BEIMUYUHBI OT JPYroH ¢
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTbh CONPOTHBIIEHHUS NPOBOJHUKA
OT €ro JJIMHBI, TUIOUIaJXd MOMEPEYHOTO CEYECHHUS U YNEIBHOrO COMPOTHBIICHUS
BEIIECTBA MPOBOJAHMKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOIHUK, OT HANPSHKEHUS HA
IPOBOJIHUKE, HCCIIEOBAHUE IIOCIEIOBATEIBHOIO U MapajlIeIbBHOTO COEAMHEHUN
IPOBOJIHUKOB): IJIAHUPOBATh MCCIIEIOBAHUE, COOMpaTh YCTAHOBKY M BBIIIOJIHATH
U3MEPEHMS], CIEAYS IPEI0KEHHOMY IIaHy, (PUKCUPOBATh PE3yJIbTaThl OJYyYEHHOU
3aBHCHUMOCTH B BHJE TaOnuI uU TpaduKOB, JeJaThb BBIBOABI IO pe3yibTaTaM
WCCIIETOBaHMS;

IPOBOJIUTh KOCBEHHBIE M3MEpPEHUS] PU3NYECKUX BEIMUMH (yJ€lbHAsI TEIJIOEMKOCTh
BEIIECTBA, COINPOTUBJICHHE NPOBOJHMKA, pabOoTa M MOIIHOCTb 3JEKTPUYECKOIO
TOKA): TUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAILHYIO YCTaHOBKY, CIIEAYS
MPEJIOKEHHOW HHCTPYKIIUH, U BEIYUCIISTH 3HAUCHUE BETTUYHHBI;

coONI0IaTh MpaBWIa TEXHUKM O€30MacHOCTH mpu paboTe ¢ 1ad0paToOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MNPUHLUIBl JCHCTBUS H3YyYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpPOI Ha MX OMUCaHUS (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETp, BOJBTMETpP, CUETYHUK DICKTPUUECKOU
SHEPrUM, HJIEKTPOOCBETUTENBbHBIE MPHOOPHI, HArpeBaTEeNbHbBIC 3JIEKTPONPUOOPHI
(mpuMepsbl), NIEKTPUUECKUE MPEIOXPAHUTENIH, AJIEKTPOMArHUT, 3JIEKTPOJIBUTaTEINb
IOCTOSTHHOTO TOKAa), MCHOJB3ysl 3HAHMS O CBOWCTBAX (DMU3MUECKUX SIBICHUH U
HE00XoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U M3MEPHUTENbHbIE MPUOOPHI 1O
CXeMaM UM CXEMaTU4YHbIM pUCYHKaM (KUJIKOCTHBIH TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, [JBUTATENb BHYTPEHHEIO CrOpaHUs, 3JIEKTPOCKOI,
peocTaT), COCTaBJIATh CXEMBI JJICKTPUYECKUX IENel C MOCIeIOBaTeIbHBIM H
napajulebHBIM  COSAMHEHWEM JJIEMEHTOB, pa3indas YCJIOBHBIE O0O3HAYCHUS
AJIEMEHTOB DJIEKTPUUECKUX LETEH;

NPUBOJUTH TPUMEPHl (HAXOIUTh HH(OpPMAIMIO O TPUMEPAX) MPAKTUYECKOTO
UCTIOJb30BaHUsl (DM3MUECKUX 3HAHUN B TMOBCEAHEBHOW KU3HU JUIsl OOecreueHus
0e30macHOCTH MpH OOpalleHHuH ¢ OpudopaMu M TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHUs 370pPOBbsI W COOJIIOICHUST HOPM DKOJIOTUYECKOTO TIOBEACHHS B
OKPYXarULIEH Cpee;

OCYIIECTBIATh MOUCK HMH(popmanmu (uznueckoro cojaepxkanust B MuHrepHere, Ha
OCHOBE HMMEIOIINXCS 3HAHUN U NMYTEM CpPaBHEHHS IOIOJHUTENBHBIX HMCTOYHUKOB
BBIICTISAITh MH(POPMAIIUIO, KOTOpas SIBISETCS MPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IPHU  BBHIMNOJHEHHM YYEOHBIX 3aJaHU  HAYYHO--TIOMYJIAPHYIO
JUTEepaTypy (PU3NYECKOTO COJECp>KaHUS, CIPAaBOUYHbIE MaTepuajbl, PECYpChl CETH



WNuTtepHer, BmameTh mnpuéMamMu KOHCIIEKTUPOBAHHS TEKCTa, MPeoOpa3OBaHUS
nH(pOpMAIUU U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M KPATKUE YCTHbIE COOOIIeHMs, 00001as
UHGOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (DPM3UUECKOTO COACpPKaHUS, B TOM YHCIIE
MyOJMYHO TPENCTaBIATh PE3yJAbTaThl TPOSKTHOW WM  HCCIEAOBATEIIBCKOM
NEATENbHOCTH, IPHU 3TOM TPAMOTHO HCHOJIb30BaTh W3YYECHHBIA MOHSITUWHBIN
anmnapar Kypca (GU3MKd, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAILINEH;

OpU BBITIOJHEHUU YYEOHBIX MPOEKTOB U HCCICAOBAHHMM (DU3HYECKUX MPOIECCOB
pacnpenensiaTb 005S3aHHOCTH B TPYIIE B COOTBETCTBUU C NTOCTABJICHHBIMU 33Jja4aMH,
CIEIWTHh 3a BBINOJHEHUEM IUIAHA JACHUCTBUUA W KOPPEKTHPOBATH €ro, aJCKBAaTHO
OIICHUBAaTh COOCTBEHHBIM BKJaA B JIESITEIBHOCTh TPYIIbl, BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJICICTBUE, POSBIISASi TOTOBHOCTD pa3periarh KOHQIUKTHI.

K xoH1ly 00yueHusi B 9 kjacce mpeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh IMOHATUA: CHUCTEMAa OTCU€Ta, MaTepuajbHas TOYKA, TPACKTOPHUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JABWXKeHUs,  nedopmanus  (ympyras,
IUTaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U
HEPErpy3KH, LEHTP TAKECTH, a0COIIOTHO TBEPJIOE TENO, UEHTP TSHKECTU TBEPAOTO
Tela, PABHOBECUE, MEXAaHWYECKHE KOJeOaHHWs W BOJIHBI, 3BYK, HH(pa3ByK H
YIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U J1aIbHO30PKOCTb, CIIEKTPbl MCIYCKaHHsS W MOTJIOLIEHUS, anbQa-,
OeTa- 1 raMMa-u31y4eHMs], U30TOIIbI, sIIEpHAsi SJHEPTEeTUKA;

pa3nuyath SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEMHOE JIBUKEHUE,
PaBHOYCKOPDEHHOE  MpPSMOJIMHEHHOE JBW)XKEHHME, CBOOOJHOE MaJeHUEe  Tell,
PaBHOMEPHOE [BMKEHHE [0 OKPYKHOCTH, B3aUMOJECHCTBUE TE€J, PEaKTHBHOE
IBUKEHHE, KojeOaTenbHOe ABMKEHHE (3aTyXalollue U BBIHYXKJCHHbIE KOjeOaHus),
pPE30HAaHC,  BOJIHOBOE  JBWKEHUE,  OTPAXEHUE  3BYKa,  MPSAMOJIUHEHHOE
pacnpoCTpaHEHUE, OTPaKEHHWE M TPEIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaKEHHE CBETA, Pa3JIOKEHUE OEI0ro CBETa B CHEKTP U CIOXKEHHUE CIIEKTPAJIbHBIX
LBETOB, JMCIEPCUS CBETa, €CTECTBEHHAas pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaTOro CHEKTpa W3JIyYEHHs) M0 ONUCAHUIO MX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh MPOSABICHUE U3YYCHHBIX (PU3NUECKUX SIBJICHUN B OKPY’KAIOIIEM MUPE
(B TOM uuncne Quanyeckue SBICHUS B MPHUPOJIC: MPUIUBBI U OTIUBBI, JBUKEHUE
miaHeT CoOJIHEYHOM CHCTEMBI, PEaKTUBHOE JBW)KEHHE JKUBBIX OpPraHU3MOB,
BOCIPHSITHE 3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYECKHUE BOJIHBI, [IyHAMH,
9X0, I[BETa TeJ, ONTHUYECKHE SBICHHUS B NpHUpOJE, OHOJIOrHUecKoe JAeicTBHE
BUJUMOTO, YJIbTPA(HUOIETOBOTO W PEHTICHOBCKOIO W3IYyYEHUN, €CTECTBEHHBIN
PaAMOAKTUBHBIN (HOH, KOCMUYECKHE JTYy4YH, PAJHMOAKTUBHOE U3IyYE€HHUE MPUPOIHBIX
MUHEpAJIOB, AEHCTBUE DPAJMOAKTUBHBIX HM3JIYyYEHUU HA OPraHU3M 4eJIOBEKa), MpHU
TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/Jayy B Y4YEOHYIO, BBLACHATH CYLIECTBEHHBIC
cBOMCTBa (MpU3HAKK) (PU3NYECKUX SIBJICHUM;



OMHUCHIBATh HW3YYEHHbIE CBOMCTBA Ten U (U3UUECKHUE SIBICHUS, HCIOIB3YS
¢usznyeckue BeNWYMHBI (CPEAHAsT W MTHOBEHHass CKOpPOCTh Tejla Mpu
HEPABHOMEPHOM JIBI)KEHHMH, YCKOpPEHUE, MepeMelIeHUe, MyTh, YIJIOBas CKOPOCTb,
CuJia TPEHHUs, CUJIa YIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOHOTO NaJeHUs, BEC
Tela, WMIIYJIbC TeJa, HMITYJIbC CHJIbI, MEXaHH4ecKas paboTa U MOIIHOCTH,
MOTEHIMANbHAS ~ SHEPTrUs Tela, MOJHATOIO HaJX IMOBEPXHOCTBHIO  3EMJIH,
NOTEHIIMAIbHAST JHEPrusl CXKATOM TNpPYKUHBI, KUHETHUYECKas SHEPrus, IMOoJHas
MeXaHU4ecKasi YHeprusi, MepUoj] U 4acToTa KoJeOaHHi, JUIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTeib MPEJIOMJICHUS Cpeibl), MpH
ONKMCAaHUM TPABWIBHO TPAKTOBATH (PM3UYECKUN CMBICH HMCIOJb3YEMbBIX BEJIUYMH,
o0O3HAUeHUA W eAMHMUIBI (U3UYECKUX  BEJIWYUH, HAXOOUTh  (POPMYIIBI,
CBA3BIBAIOIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTMMH BEJIMYMHAMH, CTPOUTH
rpa@uKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3MUECKHUE SIBJICHUS M IPOIECCHl, MCHOJIb3YS
3aKOH COXpPAaHEHUsS DJHEPruu, 3aKOH BCEMUPHOrO  TATOTEHHS, MPHUHIIMI
CYNEPIIO3ULIMH CUJI, TPUHIIUI OTHOCUTENbHOCTHU [ anuies, 3akonbl Hpl0TOHA, 3aK0OH
COXPAHEHHUS HMITYJIbCA, 3aKOHbl OTPAKEHUS W NPEJOMJICHUS CBETa, 3aKOHbI
COXpaHEHUs 3apsiI0BOI0 M MAaCCOBOI'O YHCEN IPHU SJIEPHBIX PEAKIUAX, IPHU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alMChIBATh €r0 MaTeMaTHYECKOEe
BBIPA)KCHHUE;

OOBSACHATH (PU3MUECKUE IMPOLIECCHl M CBOMCTBA TEN, B TOM 4YHUCJIE U B KOHTEKCTE
CUTyallull  NPAaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATH MPUYHMHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTUYECKUX LIAaroB C OMOPOH Ha
2—3 W3YYCHHBIX CBOHCTBAa (PU3WYECKUX SBICHUH, (PU3NUECKHX 3aKOHOB WIU
3aKOHOMEPHOCTEN;

pemarh pacu€THble 3aJaud (ONMUPAIOIIMECS Ha CHCTEMY U3 2—-3 ypaBHEHHUM),
UCTIOJIb3Ys 3aKOHBI U (HOPMYJIbI, CBS3BIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE
aHajM3a yCJIOBUA 33/1a4d 3alKChIBATh KPATKOE YCJIOBHUE, BBISBISATH HEAOCTAOIINE
WM M30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI M (OPMyJibl, HEOOXOAUMBIE IS
penieHusi, MNpPOBOAUTH pacdy€Tbl W OLEHHMBATh PEATUCTUYHOCTH MOJIYYEHHOTO
3HaYeHUs] PU3NYECKON BEITUUMHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIM (U3HYECKUX
METO/IOB, HWCIOJb3ysl  ONHCAHUE MCCIECJOBAaHUSA, BBLACIATH  IPOBEPSIEMOE
NPEANoiIoKEHNEe, OLIEHUBATh MPABHIBHOCTh MOpAJIKA MPOBEIACHUS HCCIEIOBAHUA,
JIeJ1aTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN U OIBITOB;
MPOBOJIUTH ONBITHI MO HAOMIONCHUIO (DU3UYECKUX SBJICHUNM WM (U3HISCKUX
CBOMCTB Tel (M3y4eHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUs! SHEPIUH,
3aBUCUMOCTh TEpuoja KojeOaHWil NPYXKUHHOTO MasTHUKAa OT Macchl Tpy3a H
KECTKOCTU TMPYKUHBI W HE3aBUCUMOCTh OT aMIUIUTYJbl MajbIX KOJeOaHUid,
NpSIMOJIMHEMHOE paclpOCTpaHEHHE CBETa, Pa3jIokKEeHHE OeIoro CBeTa B CIEKTD,
M3Y4YeHHE CBOMCTB HM300pakeHHs B IUIOCKOM 3€pKaje M CBOWCTB HM300pakeHUs
npeaMeTa B cCOOUparoIieit TuH3e, HaOI0IeHUE CIUIONTHBIX U JIMHEHYaThIX CIIEKTPOB



U3ITyYEHUs): CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 U30BITOYHOTO Habopa
000pyI0BaHUs, OMUCHIBATH XO/JI OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH BBIBOIBL
IPOBOJUTH MPU HEOOXOJUMOCTH CEpPHUIO MPAMbBIX U3MEPEHUH, ONpeesnssl cpeaHee
3HAUYECHHUE H3MEPsieMO BeIMUYUHBI ((POKYCHOE pacCTOSIHUE COOMpAIOIIEeH JIMH3bI),
000CHOBBIBAThH BHIOOP cI0c00a m3MEpeHUs (M3MEPUTETHHOTO MPUOOpa);

MIPOBOANTDH HCCIEIOBAaHUE 3aBUCUMOCTEN (PM3MUECKUX BEJIUYUH C HCIIOJIb30BAHUEM
OPSIMBIX H3MEPEHHM (3aBUCHMOCTh IYTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JIBIKEHUH O0€3 HavyallbHOM CKOpPOCTH, TMepuojJia KOJeOaHW MaTeMaTH4ecKoro
MasiTHUKa OT JUIMHBI HUTH, 32aBUCUMOCTHU YIJIa OTPAXKEHUSI CBETA OT yTIJjia MaJIeHUus u
yria — OpesioMJIeHUss OT  yrjaa [ajJeHus):  IUIAHUPOBaThb  HMCCIIEJOBAHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCUPOBATh PE3yIbTAaThl MOJYyYECHHOU
3aBUCUMOCTH (DPU3UYECKUX BETUYHMH B BUIE TaOIUIl U rpadUKOB, JIeJaTh BHIBOJBI 10
pe3yibTaTaM HCCIIeIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKUX BEIUYUH (CpPEeaHssl CKOPOCTh H
YCKOpPEHHE TeJa IMpU PABHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOJHOIO
najeHus1, )KECTKOCTh MPYKUHBI, KOAP(ULHEHT TPEHUS CKOJIbKECHHSI, MEXaHUYECKas
paboTa M MOIIHOCTb, YacTOTa M TNepuoja KojeOaHuH MaTeMaTHUYeCKOro H
NPYXUHHOTO MasiTHUKOB, ONTHYECKas CUJjia COOMpAIOIIEH JIMH3bI, PaInOaKTUBHBIN
(GoH): TUIAaHUPOBATH HM3MEPEHUS, COOMpPATh HSKCHEPUMEHTAIBHYIO YCTAHOBKY U
BBINIOJIHATh U3MEPEHUS, CIeAysl MPENIOKEHHOW UHCTPYKIMHU, BBIYUCIIATh 3HAUCHHUE
BEJIMYMHBl M AHAJIU3UPOBATh IIOJYUYEHHBIE PE3YJIbTaThl C Y4ETOM 3aJaHHOU
NOTPEIIHOCTU U3MEPEHNUN;

coOnrofaTh TMpaBuUjia TEXHUKM O€30MacHOCTH NpU pabore ¢ J1abopaTOPHBIM
000py10BaHUEM;

pasznuyaTh OCHOBHBIE MPU3HAKK M3YYEHHBIX (PU3MUECKUX MOJEINIECH: MaTepuaibHas
TOUYKa, a0COJIIOTHO TBEPAOE TEJIO0, TOUEYHBIH MCTOUYHUK CBETA, JIy4, TOHKAas JHMH3a,
IUTaHEeTapHast MOJIENIb aTOMa, HYKJIOHHAsI MOJIE]Ih aTOMHOTO SJIpa;

XapaKTEpU30BaTh MPUHIUIBLI JEUCTBUS HU3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpOMl Ha WX omucaHus (B TOM 4YHCIE: CHOUAOMETP, AATUYUKH
MOJIOKEHUS, PpACCTOSHUS M YCKOPEHHS, pakeTa, 3XOJO0T, OYKH, IEPHUCKOI,
¢oroanmapaT, ONTHYECKHE CBETOBOJbI, CIIEKTPOCKOM, JO3MMETp, Kamepa
BuiibcoHna), UCTIOb3yst 3HaHUS O CBOMCTBAX (PU3UYECKUX SIBICHUN M HEOOXOIUMBIE
(u3ruecKre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXE€Mbl M CXEMAaTU4YHbIE PUCYHKHM M3YyYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HU3MEPUTENbHbIX MPUOOPOB U TEXHOJOTHYECKUX IMPOLECCOB MpPH
pelleHnn y4eOHO--TIPaKTUYECKUX 3ajad, ONTUYECKUE CXEMbI MJI IMOCTPOCHUS
M300paKeHHI B TNIOCKOM 3€pKajie U coOOMparoiei TMH3e;

OPUBOJAUTH TPUMEPHl (HAXOIUTh HH(OpPMALMI0O O MPUMEPAX) NTPAKTUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHWI B TMOBCEIHEBHOW >KU3HHU I OOECIeYeHUs
0e3omacHOCTH TPU OOpamieHuu ¢ TpudopaMu M TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUsl 370pOBbsi W COOJIIOJEHUS HOPM SKOJOTMUYECKOTO TOBEACHHS B
OKPYKarolIEn Cpee;



OCYIIECTBIIATh MOUCK HHPopManuu (Qusudeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (DOPMYIHPYsI MMOUCKOBBIA 3alpoC, HAXOIUTh MYTH OMPECIICHUs
JOCTOBEPHOCTH TMOJYYEHHOH HH(pOpMAlMM Ha OCHOBE MMEIOUIMXCS 3HAHUN WU
JOMOJTHUTEIBHBIX UCTOYHUKOB,;

WCIIONIb30BaTh MPHU  BBHIMNOJHEHUHM YYEOHBIX 33JaHUN  HAYYHO--TIOMYJISAPHYIO
JUTEpaTypy (PU3NYECKOTO COJCp)KAHUS, CIPAaBOUYHBIE MaTepuajbl, PECYpChl CETH
WutepHer, BnaaeTrh MNpuéMaMd KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUA
MH(QOPMAaLIUU U3 OJHOMN 3HAKOBOI CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE€ MHCHMEHHBIE M YCTHBIE COOOLIECHHS Ha OCHOBE
nH(POPMaLlMU M3 HECKOJIBKHX HCTOYHHKOB (PU3UUECKOTO COJNEpKaHus, MyOIUYHO
MPEJICTaBIATh PE3yJIbTAaThl MPOEKTHON MU MCCIEA0BATEIbCKON JAEATENbHOCTH, TIPU
TOM TPaMOTHO HCIOJNb30BaTh HM3YYCHHBIN MOHATUMHBIA ammapaT H3y4aeMoro
pasgena (U3UKM M CONPOBOXKAATH BBICTYIUIEHHE TMpe3eHTauuell ¢ y4érom
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KouuvecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
KonTpoabubie IIpakTuuyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Paznen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa
bu6nmoreka [IOK
11 Pusnica - Hayka 0 HPUPOAC 2 https://m.edso0.ru/7f416194
bubmuorexa [JOK
12 DH3HICCKHE BEMHHIbI 2 L https://m.edso0.ru/7f416194
. bubmuorexa [JOK
1.3 EcTecTBeHHOHAYYHBIN METO/ MTO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nuoreka [IOK
2.1 1
Crpoenne peiiecTsa https://m.edso0.ru/7f416194
99 JIBr>KeHrEe U B3aMMOJICHCTBHE YaCTHI] 9 1 bu6nuoreka [IOK
' BEILECTBA https://m.edso00.ru/7f416194
bu6nuoreka [IOK
2. A 2
3 TPCTATHRIC COCTOARMA BetlecTsa https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHue 1 B3auMo/ieiicTBUE TeJl
bu6nuoreka [IOK
A M
3 CXAHMICCKOE JIBIDKEIHE 3 https://m.edso0.ru/7f416194
bu6nuoreka [IOK
2 14 4 1 1
3 HEpLIHA, Macea, HIOTHOCTS https://m.eds00.ru/7f416194
but6mmoreka [IOK
3.3 Cuna. B 14 1 2
e, BHABL CHIL https://m.edso0.ru/7f416194
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Hroro no paszneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBineHus TBEpAbLIMU 3 bubnmnoreka HOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edso0.ru/7f416194
bu6nmoreka [IOK
42 HlaBerine KiakocTh > https://m.eds00.ru/7f416194
bu6nmoreka [IOK
43 ATvocheproe rapnerme 6 1 https://m.edso00.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE y 1 3 bubnmnoreka [HOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bubmuorexa [JOK
>1 Pabora u mowsoCTE 3 . https://m.eds00.ru/7f416194
bubmuorexa [JOK
52 Hpocthie MeXaHH3MEI > . https://m.eds00.ru/7f416194
bu6nuoreka [IOK
. M 4 1
>3 CRATHECKat SHepri https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 11
8 KJIACC
KouuyecTBO 4acoB
HaumeHoBaHue pa3aesioB U TeM JuekTpoHHbIe (HUGpPOBbIE)
Ne ni/m Kontpoabnbie IIpakTunyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE PEeCYpPChI

padoThI padoThl

Paznen 1. TenyioBbie ABJICHUA

11 CrpoeHue 1 CBONCTBA BEIIECTBA 7 bubmuoreka [JOK
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https://m.edsoo.ru/7f4181ce

bu6nuoreka [IOK

12 Tenontie mpoueccet 21 L > https://m.edsoo.ru/7f4181ce
Wtoro mo pazneny 28
Pa3znea 2. DiiekTpuyeckue 1 MArHUTHBIE SIBJICHUS
21 DNeKTpUYECKUE 3apsiibl. 3apsKEHHBIC Tella 7 1 bubnmoreka [JOK
' U UX B3aUMOJICICTBHE https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
2.2 I1 i i 2 1 7
OCTOSIHIRIH SICKTPHHECKIIL TOK 0 https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
24 DIEKTPOMArHHTHAS HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 3 14.5
9 KJIACC
KosnyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM DuiekTpoHHbIE (UG POBbIE)
Ne ni/m Kontpoabnbie IIpakruyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PECYpPChI
padoThI padoThI
Paznen 1. Mexanuveckue siBJIeHUsI
11 MexaHHYeCKOe OBIXKEHHE U CITOCOOBI €ro 10 1 bu6nuoreka [IOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
N bubmmorexa [JOK
12 Baanmopeiictene Tex 20 L 3 https://m.edsoo.ru/7f41a4a6
13 3aKOHBI COXPaHEHUS 10 3 bubmmorexa LOK

https://m.edsoo.ru/7f41a4a6
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Utoro mo pazneny 40

Pa3zpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

bubnuoreka [JOK
21 M 7
CXAHMHCCKHE KOJICOaHHS https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2.2 MexaHuueCKue BOMHEL 3BYK 8 https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15

Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

DNEeKTPOMArHuTHOE TOJIE U bubmuorexa [HOK
3.1 6
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3znea 4. CBeToBbIe IBJICHUS
41 3aKOHBI PACHPOCTPAHEHUS CBETA 6 bubmorexa LOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
4.2
JIuH3BI ¥ oNTHYECKUE MPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pasznea 5. KBanTtoBble siBJeHUS
51 Hcnyckanue U moriolieHne cBeTa aToMOM 4 bubmorexa LOK
' Y B https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
5.2 6
CTpoeHIte aTOMHOTO A/1pa https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
) s 7
5.3 JIEPHBIC PEAKIIUH https://m.edsoo.ru/7f41a4a6

Hroro no pasneny 17
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Pa3nea 6. [loBTopuTe1bHO-0000 IAI0IIM I MOYJIb

6.1 [ToBTOpeHune u 006001IeHUE COACPHKAHMS 9 2 bubnmoreka [JOK
' Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KonuyectBo yacos Hcnonb3yemoe o6opyroBanue
(B TOM 4ucJie 1 000pyI0BaHHE
Nen/m  Tema ypoka Konrtpoabubie  IIpakTuyeckue
Bcero «Touku Pocra» u
padoThI padoThI
odopynosanme «Iundpposas
oOpa3oBaTe/ibHas cpeaa)
dusuka — Hayka o npupoze. SBnenus
1 K pPHb 1 MHTEpaKTUBHanA AOCKa
MIPUPOJIBI
2 dusnyecKkue BICHUs 1 MHTEepaKTMBHasA 40CKa
JInnelika, U3MEPUTEIBHBIN
UMIUHIP, MEH3YPKH, MEpHas
®duznueckue BeNMUUHbL. 3Mepenne P YPIGH, MEP
JICHTa, TCPMOMETp, JaTUYUK
3 (buznYecKrx BeIUYMH. TOYHOCTD U 1
. TeMIiepaTypsl (000pyaoBaHNE
MOTPEUTHOCTh U3MEPEHUH.
«Touku poctay)
MHTEepaKTMBHasA 40CKa
W3meputenbHblid TUTUHAD,
4 JlabopaTtopHas pabota «OnpeneneHne 1eHbI 1 1 CTakaH, koJjioa (00opyoBaHNE
JIEICHUS] U3MEPUTEITFHOTO TIPprOopay. «Touku poctay)
MHTEepPaKTMBHANA J0CKa
5 ®dusnka U TEXHUKA. 1 MHTEepPaKTMBHAsA J0CKa
6 VYpok-uccnenosanue "lIpoBepka runoTe3sl: 1 1
JANbHOCTh MOJETA MIAPUKA, MTYIIEHHOTO



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

TOPU30HTAILHO, TEM OOJIbIIIE, YeM OOJIbIIe
BBICOTA MMycKa"

Crtpoenue BemecTBa. MoJIeKyIIbI.

CrexIsHHas IIJ1aCTMHKaA, BOJa,

7 Oymara, Macio
bpoyHOBCKOE IBUKEHUE.
WHTepaKTUBHaA 40CKa
Mannble Tena (ropox, MieHo,
3 JIaboparopHas pabota «3mepenue Mak), JIMHelKa, KapaHiall,
pa3MepoB MasbIX TEI» ¢bororpadus MoneKyna
WHTEepPaKTUBHAaA 40CKa
Huddysus B razax, >KUIKOCTIX U TBEPIBIX
9 N NHTEpPaKTUBHaA JOCKa
Tenax. BanmopeiicTBre MOJICKYII.
ArperaTtHble COCTOSIHHSI BEILIECTBA.
10 . B NHTEpPaKTUBHaA JOCKa
CaoiicTBa ra3oB, ®KHAKOCTEH U TBEPbIX TEI.
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI.
11 O6o06mienue no pazneny «llepBoHadanbHbIC MHTEPAKTUBHAA JOCKa
CBEJICHHS O CTPOCHHH BEIICCTBAY
Mexanunueckoe aBrxeHue. PaBHoMepHOE 1
12 MHTEPaKTMBHAanA A0CKa
HEPaBHOMEPHOE JIBIKCHUE
13 Ckopoctb. EnuHuiel ckopoctu WHTEepPaKTUBHaA [0CKa
14 Pacyer myT v BpeMEeHH JIBHIKCHUS MHTepaKTMBHasA 40CKa
[Tpubop myist ieMoHCTpaIun
SIBIICHUSI UHEPIINH, JIBE
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN
JIETKOIIO/IBHKHBIE MAITUHKU
MHTEepaKTMBHasA 40CKa
[TnotHOCTH BemiecTBa. PacueT macchl u
16 MHTEPaKTUBHAA LOCKa
o0BeMa Tena 1o ero MIOTHOCTH
H3mepurtenbHbIi HUIUHID,
17 JIaboparopHas pabota «Onpenenenue CTaKaH C BOJIOM, TBEP/IbIC TEa Ha
IJIOTHOCTU TBEPIOTO TENa HUTH, BECHI IIUPPOBLIC
(ob6opynoBanue «Touku pocTtay)
18 Pacuér macchel 1 00b€Ma Tela o ero MHTEpaKTUBHaA A0CKa



IJIOTHOCTH.. Pelenue 3a1a4 nmo TemMe
"TImotHOCTH BemiecTna"

PesepBubIil ypok. KonTpoasHas pabora

19 «MexaHudeckoe aBrKeHue. Macca,
IJIOTHOCTDH BEIECTBAY.
20 Cuua. MHTEPaKTMBHanA A0CKa
21 SABnenne Tarorenus. Cuia TAXKECTH WHTEepPaKTUBHaA 40CKa
22 Cuia ynpyroctu. 3akoH ['yka MHTEPaKTUBHAA [OCKa
Bec tena. Enunuiiet cusbl. CBs3b MEXKIY
23 . . MHTEpaKTUBHaA AOCKa
CWJIOH TSDKECTH Maccou Tena.
Cuna TsDKeCTH Ha IPYTUX IUIaHeTax.
24 NHTEpPaKTUBHaA AOCKa
Ouznyeckue XapakKTepUCTUKU TUIaHET
JlunamoMmeTp, mTaTuB, HAOOP
rpy3oB 1o 100 r, Habop mpyxKuH
25 N3mepenue cun. Jlunamomerp Pa3HOil )KeCTKOCTH
(o6opynoBanue «Touku pocTtay)
MHTepaKTMBHasA 40CKa
JluHamoMeTp, mTaTuB, HAOOP
JIaboparopHas pabdota «I'pagynpoBanue
26 rpy3os o 100 r, auct 6ymaru
MPYKUHBD.
(o6opynoBanue «Touku pocTtay)
[lITaTus, ppryar, JTMHENKA, 1BA
OJIMHAKOBBIX TPY3a, IBa OJIOKa,
97 CrnosxeHue IByX CWJI, HallpaBJICHHBIX O HUTH HEpacCTSKUMas, TUHEeHKa
OJIHOM IpsiMOl. PaBHOAEHCTBYIOIIAS CUII HU3MEpUTEIIbHAS, JUHAMOMETP
(o6opynoBanue «Touku pocTa)
MHTEepPaKTMBHasA 40CKa
08 Pemenwue 3anaq mo Teme
"PaBHoneiicTByrOMIast crut"
. HaknonHast mIocKoCTh, MapuK,
Cuna tpenus u e€ Buabl. Tpenue B mpupoe
29 MECOK

1 TCXHHUKC

MHTEPAaKTUBHAA OOCKa




JIaGoparopHas pabota «/3yuenue
3aBUCUMOCTH CHJIbI TPEHUSI CKOJIbKEHUSI OT

JepeBsiHHBII Opycok, Habop

30 Ipy30B, TUHAMOMETP
CHWJIBI IaBIICHUS U XapaKTepa
. (ob6opynoBanue «Touku pocTtay)
COIPUKACAIOLIUXCS TOBEPXHOCTEM»
31 Pemenue 3agau Ha onpenenenue
PaBHOJCHCTBYIOIIEH CUJIIbI
Pemenue 3agau no remam: «Bec Tenay,
32 «I"paduyeckoe n300paKeHUE CUIT»,
«Cunbl», «PaBHOJICUCTBYIOIIAS] CHIT»
KonTponbHas padoTa no remam:
33 «MexaHunueckoe JBIkeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n3o0paxeHue cuimy, «CHIIbI»
34 Hasienve. EMWHUIBI TaBICHHUS. MHTEepPaKTUBHAaA A0CKa
Jatuuk naBienus (060opymoBaHue
CriocoObl yMEHbILIEHUS U YBEITUUECHUS
35 «Touku poctay)
JaBJICHUS
MHTEepPaKTMBHAaA A0CKa
JlaTuuk naBieHwUs, ITATUB,
pabouas EMKOCTh, TPYOKa,
JlaByieHne ra3a. 3aBUCUMOCTD JaBJICHUS Ta3a .
36 . nuHelKa (ooopynoBanue «Touku
0T 00BbEMa, TeMIeparypbl
pocTay)
MHTepaKTMBHasA 40CKa
[Tepenava naBiaeHus TBEPABIMU TEIIAMH,
37 MHTEepaKTMBHasA 40CKa
JKHIKOCTSIMH U razamMu. 3axoH Ilackamns
CrakaH ¢ BOJIOH, TaTYUK
38 JlaByieHre B )KHJIKOCTH | ra3e, BBI3BAHHOE nasienus (obopynoBanue «Touku
JCHCTBUEM CHJIBI TSKECTH pocTay)
MHTEepPaKTMBHANA J0CKa
39 Pemenue 3anay o teme «JlaBrnenue B
JKHUIKOCTH U rase. 3axkoH Ilackais»
40 CooOmaromuecs cocyabl CooOmarommuecs cocyabl, HabOoOp




KaluusIpoB
MHTEpaKTMBHaA [OCKa

[TpuGop 11st B3BEIINBAHMS

41 Bec Boznyxa. ATMocdepHOe 1aBlieHue BO31yXa
MHTEPaKTUBHAA JOCKa
N3mepenue armocdepHoro aaBieHus. OmpIT
42 MHTEepPaKTUBHAA A0CKa
Toppuuennu
43 Bbapomerp-anepoun. AtmochepHoe OGapometp
JIABJICHUE HA PA3JIMYHbBIX BBICOTAX MHTEPAKTUBHAA [OCKa
MaHOMET
44 MaHoMeTpBHI. P
MHTEPAKTUBHAA JOCKa
[TopuiHeBOM KUIKOCTHBIN HACOC
45 . MHTEPAKTUBHAA O0CKa
I'mppasimueckwuii npecc.
3aBHCUMOCTH aTMOC(HEPHOTO JaBJICHUS OT
46 MHTEepaKTUBHaA A0CKa
BBICOTHI HaJl ypPOBHEM MOPSI
47 Pemenue 3amad mo reme " AtmMocdepHoe
naBieHue"
48 Kontponbnas padota «[ mapocTaTH4ecKoe U
aTMoc(hepHOe JaBJIECHUE»
JleficTBHE )KMAKOCTH U ra3a Ha Benepko Apxumena,
49 MOTPY>KEHHOE B HUX TE€J0. ApXUMeEI0Ba JTUHAMOMETD, IPY3
cuiia MHTEPaKTUMBHAA JOCKa
JunamomeTp, IITaTUB
YHUBEPCaJIbHBIN, MEPHBIN
JlaboparopHas pabota «Onpenenexnue UUATUHAP, TPY3 UWIMHIPUUECKUI
50 BBITAJIKUBAIOILEW CHJIBI, IEHCTBYIOIIEN HA W3 CTaju, TPY3 HWIMHIAPUIECKUI
TEJ0, MOTPYKEHHOE B JKUIKOCThHY Y3 AIFOMUHUEBOTO CIIJIaBa, HUTh
(o6opynoBanue «Touku pocTay)
MHTEPAKTUBHAA JOCKa
51 JlabopaTopHas paboTa 1o Teme CrakaH ¢ BOJIOH, JUHAMOMETD,

«HccnenoBanne 3aBUCHMOCTH Beca Tejia B

Habop Ten




BOJIE OT 00bEMA MOTPYKEHHOH B KUAKOCTb
Y4acTH TeJIa»

IInacTunmH, cTakaH ¢ BOAOH

52 [1naBanue ten
MHTEePaKTMBHasA J0CKa
JluHamoMeTp, IITaTUB
YHUBEPCAIbHBIN, MEPHBII
nuIuHIp (MEH3YypKa), Tpy3
53 JlaboparopHast pabota Ne9 «BrisicHeHHE HAJIAHIPUICCKHN U3
YCIIOBUH TJIaBaHUS TEJIa B )KHUIKOCTH. CHEIHMAILHOTO IUIACTHKA, HUTh,
MMOBapEHHAs COJIb, MTAJIOYKA TSI
repemMenBanus (000py10BaHNe
«Touku poctay)
Pemenwue 3amay mo temam: «I[lnaBanue
54 cynoB. BoznyxomnaBanuey, «/laBnenue
TBEPABIX T, KUIAKOCTEH U Ta30B)»
55 KonTponbHas pabota no Teme «JlaBnenue
TBEPABIX TN, )KUAKOCTEH U Ta30B»
56 Mexanuueckasi pabota. Equnuiibl paboTsl. NHTEPaKTUBHAA AOCKa
57 Momntaocts. EquHUIEI MONITHOCTH MHTEepaKTMBHAA AOCKa
Pbruar ¢ kperieHusIMu st
rpy30B, Habop rpy3oB mo 100 r
IIpoctsie MexaHu3Mmel. Peryar. PaBHoBecHe PYIOB, P Iy ’
58 nuHamMoMeTp (00opynoBaHue
CHJI Ha pblyare
«Touku poctay)
MHTEepaKTMBHasA 40CKa
59 MoOMEHT CHIIBI. MHTEPaKTUBHAA LOCKa
Pbryar ¢ kperieHusIMH JTsT
Pbruaru B TexHuKe, OBITY U IPUPOJIE.
rpy30B, Habop rpy30B 1o 100 T,
60 JIaGoparophas pabota «lccnenoBanue
. TUHaMOMeTp (00opyaoBaHue
YCIIOBUI paBHOBECHS pbIYaray
«Touku poctay)
TTonBr>XKHBIN 1 HENOIABYKHBIH
61 brioku. «3010T0€ IPABUIIO MEXAHUKH.

0J10KkH, HA0Op TPY30B, HUTH,




JTUHAMOMETD, LITATUB, JTUHEIKA
(ob6opynoBanue «Touku pocrtay)
MHTEPaKTUBHAA JOCKa

KoaddutmenT monesnoro neicTpust

IlItaTuB, MEXaHUUECKasl CKaMbsl,
OpYCOK C KPIOYKOM, TUHEHKA,

62 Mexanmu3ma. Jlaboparopuas padota 1 1
. HaOOp rpy30B, AIMHAMOMET]
«M3mepenue KII/] HakKJIOHHOM MIIOCKOCTH»
(o6opynoBanue «To4yku pocTay)

Pemrenune 3agau mo teme "Padora,

63 " 1 WHTEPaKTMBHaA JOCKa
MomHoCTbh, KIT/]
Mexanuueckas sHeprusi. Kunernueckas u

64 1 NHTEpPaKTUBHaA AOCKa
MOTEeHIIUATIbHAS YHEPTUS

65 3aKOH COXpaHEHHSI MEXaHUYECKON YHEPIUU 1

66 KonTponbnas pabota o Teme «Pabora u 1
MOILHOCTb. DHEPIUs»
PesepBHblit ypok. Pabora ¢ Tekctamu 1o

67 \ Y 1 WHTEPaKTUBHAA JOCKa
TeMe "MexaHnuecKkoe JIBIKEHUE
PesepBHblit ypok. Pabora ¢ Tekctamu 1o

68 Teme "JlaBineHne TBEPABIX TEI, JKUAKOCTEH 1 1 MHTepaKTMBHasA 40CKa
ra3oB"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» dusuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AKiMOHEpHOE 00OIIIECTBO

«HSI{&TCHBCTBO «HpOCBCHlCHI/Ie»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

» dusuka, 7 xknacc/ [epeimkun .M., iBanoB A .., AknimonepHO€E 001IIeCTBO
«3narensctBO «lIpocBemnieHne»

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

bu6moreka IJOK
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