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HOACHUTEJBHAA 3AIINCKA

[TporpaMma no ¢u3nke Ha ypoBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUs COCTABJIEHA HA OCHOBE
MOJIO)KEHUH M TpeboBaHUN K pe3yabTaTaM OCBOGHHMs Ha 0a30BOM YpPOBHE OCHOBHOM
o0pazoBaTenbHOI porpammsl, npezacraBieHHbx B @I'OC OO0, a takxke ¢ yuéToM QenepaibHOl
paboueii mporpaMMbl Bocriutanus U Konuenuuu npenogaBanus yueOHoro npeamera «dusukar.
Conepxkanue  mporpaMMbel 1Mo (HU3MKE ~ HampaBleHO  Ha  (opmupoBaHUE
€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH OOY4YaloIUMXCSl W OpraHM3alfi0 W3y4eHHUs (PU3NKU Ha
JIeATeNbHOCTHOM OCHOBe. B mporpamme mo ¢usmke y4MTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYyEeMBIM JIMYHOCTHBIM U
METAaNpeIMETHBIM  pe3yibTaTaM  OOydeHHs, a  TaKkKe  MEXKIPEAMETHbIE  CBSI3U
€CTECTBEHHO-HayUHBIX Y4E€OHBIX IPEMETOB Ha YPOBHE OCHOBHOI'O 00IIEr0 00pa3oBaHusl.
[Iporpamma no ¢u3MKe yCTaHaBIMBAET pacHpeiesieHHe Y4eOHOro MaTepualia 1Mo Tojam
oO0ydyeHus (o KiaccaMm), MpeaiaraeT MPUMEPHYIO I10CIEeI0BaTeIbHOCTh M3YYEHUS TeM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOIO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEM
00y4aroIuxcs.
[Iporpamma no gusuke pazpaboTaHa C LEIbIO0 OKa3aHHUSI METOJUYECKON MTOMOIIH YUUTEIIO
B CO3JIaHMH paboueil mporpaMmsbl 1o y4eOHOMY MpeIMETY.
®u3nKa SIBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB,
MOCKOJIBKY (pU3MUEcKHe 3aKOHBI JIeKaT B OCHOBE IPOLECCOB M SIBICHUH, U3ydaeMbIX XUMHEH,
Ouonoruei, actpoHoMue U pusnueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, TPEAOCTaBISET Haubosiee siCHble 00pas3ibpl NPUMEHEHHsS HAy4HOTO MeToJa
MIO3HAHUS, TO €CTh CI10C00a NOTY4YEeHUs JOCTOBEPHBIX 3HAHUM 0 MUpE.
OnHa W3 TIIaBHBIX 331ad (PU3MUECKOro 00pa3oBaHMs B CTPYKType oOmero oOpa3oBaHUs
COCTOMT B (POPMUPOBAHMM €CTECTBEHHO-HAYYHOH TI'paMOTHOCTM M HMHTEpeca K Hayke Yy
00yJaroIuXcsl.
W3yuenne ¢u3znkn Ha 0a30BOM YpOBHE IMpEAIoOiaraeT OBJIAJACHUE CJETYIOLUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:
® HAy4YHO OOBSCHSTH SBJICHHUS;
® OLIEHUBATh U NOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEI0BaHHUS;
® UHTEPHPETUPOBATH JAHHBIE W MHCIOJIb30BATh HAyYHBIE J10Ka3aTeIbCTBA NS
MIOJTy4EHUs BHIBOJIOB.
Ilenn wm3yueHus (u3MKM Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsS OIpENENEHbl B
Konuenuuu npenogaBanus yueOHoro npeamera «®usnuka» B 00pa30BaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ®enepanum, peaau3yoOIMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE IMPOrPaMMBI,
yTBepkIEHHON pemeHneM Komnermnm MunncreperBa npocsemenus Poccniickoit denepanuun
(mporokon ot 3 nexabps 2019 r. Ne [TK-48H).
Henun usyvyenus pusuku:
e npuoOpeTeHHEe MHTEpeca M CTpeMJICHHs OO0YyYaromuXcs K HAyYHOMY H3Y4EHUIO
IPUPO/IBI, Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTAaBICHUI O HAyYHOM METOJe I[I03HAaHUS U (OpMHUpPOBaHUE
HCCJIE0BATEIBCKOIO OTHOLLEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMHpOBAHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4EHHUs] OCHOB CTPOEHUS
MaTepuy U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



e (opmupoBaHue npeacTaBIeHUN O Poiau (GUIMKU JUIS Pa3BUTHUS JAPYrUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUIA;

e pa3BUTHE TMPEACTaBICHHA O BO3MOXKHBIX cdepax Oymymieil mnpodeccuoHanbHON
NESTEHPHOCTH, CBA3AHHOW C (PU3MKOM, MOJIrOTOBKA K JATbHEHIIIEMY OOYYCHHIO B 3TOM
HaIpaBJICHUU.

JlocTmkeHue STUX 1efied mporpamMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro

00pa3oBaHMs 00ECIICYMBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

e npuoOpeTeHue 3HaHUN O AUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHUYECKUX, TEIIOBBIX,
ANEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHEe YMEHHH ONUCHIBaTh U  OOBSICHATH (PU3MUECKHE SBJICHUS C
MCIIOJIb30BAaHUEM TOTYYEHHBIX 3HAHUM;

® OCBOGHHE METOJOB pEIIECHUs MPOCTEHIINX PacYETHBIX 3aJad C HCIOJIb30BAHUEM
(buznyecKux Mozemnel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHHWN HaOMONaTh TPUPOIHBIC SBJICHUS W  BBIOIHATH  OIMBITHI,
naboparopHble paOOThl M HKCIEPUMEHTATbHBIE HCCIEIOBAaHUS C HCIOIB30BAaHUEM
M3MEpUTENbHBIX TPHOOPOB;

e ocBocHHE MPUEMOB paboThl ¢ WH(DOpManuend (GUINYECKOro COJep)KaHUs, BKIIIOYAs
HH(DOPMAIIMI0O O COBPEMEHHBIX JOCTIKEHUSAX (U3UKH, aHadu3 U KPUTHYECKOE
OlLlIeHMBaHUEe UH(OpMAIIIH;

® 3HAKOMCTBO cO cepaMu MpodeccCHOHANTBHON IEATEILHOCTH, CBI3aHHBIMU C (DU3HKOM,
Y COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JOCTH)KEHUAX (PU3NYECKON HAYKH.

Ha m3yuenne ¢usukum (6a30BBI ypOBEHB) Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa30OBaHHUS
orBonuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kimacce — 68 gacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEITIO).

[Ipennaraemslii B mporpamme 1o Gu3MKe rnepedeHb J1adopaTopHbIX padOT U OMBITOB HOCUT
PEKOMEH/IaTENIbHBIA XapaKTep, YYUTeNb JeNaeT BBIOOp IMPOBEACHUsS JIAOOpaTOpHBIX paboT u
OIBITOB C YYETOM HHIUBUAYATHHBIX OCOOCHHOCTEH 00YJarONINXCsl, CIUCKA DKCIIEPUMEHTATBHBIX
3aJJaHuH, Ipe/IIaraeMbIX B paMKax OCHOBHOI'O TOCYJapCTBEHHOT' 0 SK3aMeHa 1o (pusmke.



COJEPKAHUE OBYUYEHUA

7 KJIACC

Pa3nen 1. ®u3nka u eé posib B IO3HAHUM OKPY:Ka01Iero Mupa.

®usnka — Hayka o npupoje. fABneHus npuponapl. Ousndeckue sBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, JJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckne BeMUYUHBL W3MmepeHue ¢usnueckux BenuuuH. DU3NYECKHE MPUOOPHI.
[Torpemnocts n3Mepenuii. MexayHapoHas CHCTEMAa €IMHHIL.

Kak ¢u3uka m npyrue ectecTBeHHbIE HayKd M3y4aroT MpHUpoAy. EcTecTBeHHO-Hay4yHBIN
METOJl TO3HaHMs: HAOJIOJEHHE, IOCTaHOBKA HAyYHOIO BOIPOCA, BBIJABIKEHUE THIIOTES,
HKCHEPUMEHT TI0 TPOBEpPKE THUIOTe3, OOBsACHeHHEe HalmomaemMoro spieHus. OmnucaHue
(hU3UYECKUX SIBJICHUH C TIOMOIIBIO MOZICIICH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SBJIICHMUS.

2. ®usnueckue npudOpPH U Mpoleaypa NPSMBIX U3MEPEHUN aHAJIOTOBBIM U IU(PPOBBIM

npubopoMm.

Jlabopamopnuie padbomel u onvimoi.

1. Ompenenenue LEHBI ATICHUS Kbl U3MEPUTEIBHOTO MpUOopa.

N3mepenne paccToIHUM.
N3mepenne 06bEMa KUAKOCTH U TBEPAOTO TEa.
Ornpenenenne pa3MepoB MajbIX TeEl.

vk wnN

N3mepenne TtemmepaTypbl MpU TMOMOIIM KUJIKOCTHOIO TEPMOMETpa M JaT4HKa
TeMIIepaTyphbl.
6. IlpoBeneHue uccieqOoBaHUS 110 NPOBEPKE TUIIOTE3bl: JAIBHOCTh MOJETA LIApUKa,
IMMYHICHHOT'O TOPU30HTAJIbBHO, TCM 60J'II>IJ.I€, qyeM 60JIBIJ.I€ BBICOTA ITyCKa.

Pasznea 2. [lepBoHayasibHbIe CBeIeHNsI 0 CTPOCHUM BellecTBA.

CTpOGHI/Ie BCIICCTBA: AaTOMbl MW MOJICKYJbI, WX Pa3sMEpPhI. OHBITBI, JOKa3bIBAIOIIINC
JMCKPETHOE CTPOCHUE BELIECTBA.

JBmwxenune uactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTUIl C TEMIEpaTypou.
BpoynoBckoe nBuxkenue, auddysus. B3aumoneilicTBue dYacTUIl BelIeCTBAa: MPUTSHKEHUE H
OTTAaJIKUBaHHUC.

ArperatHble COCTOSIHHSI ~ BEIIECTBA: CTPOEHHE Ta30B, IKUIAKOCTEHM MW  TBEPABIX
(kpucTaminyeckux) Ten. B3auMocBs3b MEXy CBOMCTBaMM BEIIECTB B Pa3HbIX arperarHbix
COCTOSIHUSIX M UX aTOMHO-MOIEKYJSIPHBIM CTpoeHueM. OcoOEHHOCTH arperaTHhIX COCTOSHUMN
BOJIEI.

Hemoncmpayuu.

1. HabmoneHue OpOyHOBCKOTO JTBUKCHHUSI.

2. HaGmronenue nuddys3un.

3. HalGmionenue siBneHUi, OOBACHSAIOMNXCS MPUTSHKEHUEM WU OTTAaJKMBAHUEM YaCTHIL

BELIECTBA.

Jlabopamopuvie padomut u onvimel.

1. OrmeHka guamMeTpa aToMa METOIOM PSAO0B (C UCTONb30BaHueM (pororpaduii).

2. OmbIThI IO HAOIIOICHUIO TETIOBOTO PACIIMPEHUS T'a30B.

3. OmnbIThl 1O OOHAPYKEHUIO ACUCTBUS CUIJI MOJIEKYISIPHOTO PUTSKEHUSI.

Pa3nen 3. /Bu:xeHne u B3auMo/ieiicTBHE TeJl.



Mexanndeckoe JBHKeHHE. PaBHOMepHOe W HepaBHOMEpHOEe ABUWKEHHE. CKOpOCTb.
CpenHsst CKopocTb TP HEPAaBHOMEPHOM JBMKEHUH. Pacuér myTu U BpeMEHU ABUKECHHUS.

SlBnenne wHepuMH. 3aKOH WHEpUUH. B3amMopeilcTBHEe Tel Kak NpPUYMHA HW3MEHEHUS
CKOpOCTU ABMXEeHUs Tei. Macca kak Mepa uHepTHOCTH Tena. I[lmorHocts BemiectBa. CBs3b
IJIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bhEMa BEIIECTRA.

Cuwia kak XapakTepucTuka B3aumojiedcTBus Tten. Cuna ynpyrocth U 3akoH ['yka.
H3mMepeHue cuibl ¢ MOMOIIBIO TIMHAMOMETpa. SIBIeHE TATOTEeHUA U cuiia TshkecTd. Cuila TSHKECTH
Ha npyrux mianerax. Bec tena. HeBecomocTs. CriokeHHe CUIl, HANTPaBJICHHBIX O OJTHOM MPSMOH.
PaBnonelicTByromas cun. Cuna tpenus. TpeHne CKonbXeHUsl U TpeHue nokos. TpeHue B nmpupoje
U TCXHUKE.

Hemoncmpayuu.

1. HaGmoeHne MEXaHNYeCKOro ABMKEHHS Tena.

2. H3mepeHne CKOPOCTH NPSMOIMHENHOT O IBUKCHUS.

3. HaOmroneHue siBIeHUs] MHEPLUU.

4. HaOnroneHne n3MEHEHUs CKOPOCTH NPU B3aUMOJAEHCTBUU TEN.
5. CpaBHEHHE MaccC 110 B3aUMOJEHUCTBHIO TEII.

CrnoxeHue cuji, HalpaBJICHHbIX M0 OJHON MPSIMOI.

Jlaﬁopam OpHble padomosl U ONbIMbl.

1. OmpeneneHre CKOPOCTH PaBHOMEPHOI'O JBMKEHUS (IIapuKa B KUJIKOCTH, MOZIETHU
AIEKTPUUECKOr0 aBTOMOOMIIS M TaK Jaliee).

2. OmpezneneHue CpeqHEH CKOPOCTH CKOJIBKEHHUS Opycka WM IIapuKa MO HAKIOHHON
IJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOIO TENA.

4. OmnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsbkeHus (nedopmanun) MpyKUHBI OT
MPUIOKEHHOU CUJTBI.

5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHHSI CKOJIBKEHUS OT Beca Tena U
XapakTepa CONpPUKACAIOIINXCs TOBEPXHOCTEM.

Pasznen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3os.

JHasnenue. CriocoObl yMEHbIIEHUS U YBEIMUEHUS AaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA Ta3a oT 00bEMa, Temneparypsl. [lepenaua naBnenus TBEPIABIMU TEIaMU, KUAKOCTIMU U
razamu. 3akoH [lackans. IIHeBMaTHueckue MaliMHbl. 3aBUCUMOCTb JAaBJICHUS JKUJKOCTH OT
ryounsl.  ['mapoctatuueckuid  mapagokc. CooOmiarommuecss cocynsl. [ uapaBmudeckue
MEXaHU3MBI.

Atmocepa 3emnu u armocdepHoe AaBieHue. [IpUUMHBI CYIECTBOBAHUS BO3AYIIHON
ooonoukn 3emmu. OmbiT Toppuuermmm. U3mepenue armocdepHoro napiieHus. 3aBUCHUMOCTH
aTMoc(epHOro JaBlieHUS OT BBICOTHI HaJ ypoBHeM Mops. I[lpubopbl s u3MepeHwHs
aTMoc(hepHOro JaBJICHUS.

JlelicTBHE )XUJIKOCTH U ra3a Ha MOrPYXKEHHOE B HUX TeJl0. BeITankuBaromnias (apxume0Ba)
cuna. 3akoH Apxumena. [1naBanue ten. BoznyxomnaBanue.

Jemoncmpayuu.

1. 3aBHUCHMOCTH JaBJIEHUS ra3a OT TEMIIEPATYPBI.

2. Tlepenaua naBneHUS KUIKOCTHIO U Ta30M.

3. Coobuarommecs: CoCypl.

4. T'mapaBinuuecKkui mpecc.

5. IlposiBieHue aelcTBHsS aTMOC(PEPHOro J1aBICHHUS.



3aBUCHMOCTh BBITAJIKMBAIONIEH CHJIBI OT OO0BEMAa TOrpYy)KEHHOHW dYacTH Telna |
IJIOTHOCTHU KUJAKOCTH.

PaBeHCTBO BhITAIKUBAIOLIEH CUITBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue 1utaBaHus TeJ: IUIAaBaHUE WM TOTPYXKEHUE TEeI B 3aBUCUMOCTH OT
COOTHOIIICHHS TNIOTHOCTEH TeNa U KHUAKOCTH.

Jlabopamopnosie pabomut u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00b&éMa MOTrpyKEHHOM B KHUJIKOCTb
YacTH TeJa.

OnpeneneHre BBITAIKUBAIOIIEH CHIIBI, JACHCTBYIOLIEH Ha TeI0, NOTPYXKEHHOE B
KHUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJKMUBAOUIEN CUIIBIL, ICCTBYIOIIECH HA TEIO B )KUJIKOCTH,
OT MaccChl Tela.

OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOLIEN Ha
TEJIO B )KUJKOCTH, OT 00bEMA MOrPYKEHHON B KHUJIKOCTh YaCTH TeJla M OT IUIOTHOCTU
KUJKOCTH.

KoHncTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHME JIOAKM M ONpEIElIeHuE €€
TPY30IMOIbEMHOCTH.

Pa3nen 5. PaboTa m MOIIHOCTB. DHeprus.

Mexanunueckas padora. MOIIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, 0J0K, HaKJIOHHAs! IJIOCKOCTh. [IpaBuiio paBHOBECHS phlyara.
[Ipumenenne mnpaBuia paBHOBECHs pbluara K Onoky. «3omotoe mpaBuiio» Mexanuku. KIIJ]
MIPOCTBIX MEXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas 2Heprus. Kunerndeckas 1 noreHuuanbHas sHeprus. [IpeBpaiienne ogHoro
BHJIa MEXaHUYECKOW SHEPTUU B APYrol. 3aKOH COXPAHEHUS SHEPTUN B MEXAHHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie padomul u onvimul.
1. Ompenenenue paboOThl CHUIBI TPEHHUS MPU PABHOMEPHOM JIBUKEHUM Tela I10
TOPU30HTAIbHOM IIOBEPXHOCTH.
2. HccnenoBanue ycnoBHM paBHOBECHS pblyara.
3. Hsmepenne KIIJl HaKIOHHOM IIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAaHEHHsI MEXaHUYECKOU SHEPIUMU.
8 KVIACC

Pa3pen 6. TensioBLIe sIBJICHUA.
OcHOBHBbIE MTOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUU CTPOEHMs BellecTBa. Macca

U pasMm

Cppl aTOMOB HW  MOJICKYIIL. OHBITBI, MNOATBCPIKAAOIUC OCHOBHBIC ITOJIOKCHUA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Monenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucramimyueckue u
amopdusie Tena. OObsICHEHUE CBOMCTB Ira30B, KUJIKOCTEH U TBEPBIX TEJ HA OCHOBE TMOJOKCHHI
MOJIEKYJISIPHO--KMHETHYECKOW Teopuu. (CMmaunmBaHME M KalWULIPHBIE sIBIEHUSA. TeroBoe
paciiipeHue U cxxaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUXKEHUS YaCTHIL.
Buytpennss sueprus. CriocoObl ”3MEHEHHS BHYTPEHHEH YHEPTUu: TeIIonepeaaya u COBEpIICHHE

paboTHL.

BI/IIII)I TCIIonCpCaavymn: TCIjaonpoOBOJHOCTb, KOHBCKI A, U3JTYICHUC.



KomnuecTtBO TEIUIOTHL. YIIenbHAs TEILUIOEMKOCTh BEIECTBA. 1emIOOOMEH M TEILUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOro OanaHca. [lmaBiieHue W OTBepleBaHWE KPUCTALTUYECKHX
BEIIECTB. YJeNbHas TemioTra IaBieHus. llapooOpa3oBanme u KoHueHcanwus. Mcmapenue.
Kunenne. YnenpHas TerioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT
aTMOC(EPHOTO JIaBJICHHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIUIMBa. Y IelbHas TEIIOTa CropaHusl.

[punmunsr paGotsr TemnoBeix asurarenet KIIJ[ temnmoBoro nsurarens. Temsoble
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aK0H COXpaHEHUS U MIPEBPAILCHUs SHEPTUHU B TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JBHKEHUS.
Hab6monenue nuddysun.
Hab6mronenue siBeHni CMauYuBaHKS M KalTWJUTSIPHBIX SIBJICHUH.
Hab6mronenue TemioBoro pacimpeHust Tedl.
W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUU 00bEMa U HAarpeBaHUU WITH OXJIAXKICHUU.
[IpaBuna usmMepeHus TeMIepaTyphl.
Buae! reruionepenayu.
OxnaxiIeHue pu COBEPIIICHUN PAOOTHI.
HarpeBanue nipu coBepiiieHur paboThl BHEIITHUMH CHIIAMH.
. CpaBHEHUE TEMIOEMKOCTEN Pa3IUYHBIX BELIECTB.
. Habmonenne xuneHus.
. HabmroieHne mocTossHCTBA TEMIIEPaTyphl PH TIIABIICHUH.
13. Monenu TEIUIOBBIX ABUTaTENICH.
Jlabopamopnsie padomut u onvimel.
OnbITHI MO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO PUTSKESHHUS.
OnbITHI O BRIpAIIMBAaHHUIO KPUCTAIOB IOBAPEHHON COJIU WJIM caxapa.
OnbITHI 1O HAOTIOACHUIO TETIJIOBOT'O PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TETI.
Ornpenenenue naBiaeHUs BO3IyXa B OAJIJIOHE MITIPHUIIA.
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OnbITh, JIEMOHCTPUPYIOUIME 3aBUCHMOCTb JABJICHHS BO3[yXa OT €ro o0béMa u
HarpeBaHus WIN OXJIAKICHUS.
6. IlpoBepka rumore3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJAKOCTH B
TEPMOMETPUYECKON TPYyOKE OT TeMIEepaTyphl.
7. HalOmioneHne n3MeHEHUs BHYTPEHHEW SHEPTHM Tejla B pe3yibTare TEIIoNepeauud U
paboThl BHEIIHUX CHUII.
8. HccnenoBanue siBjaeHMs TEIJI000MeHa IPU CMEIIMBAHUH XOJIOJHOW U TOpsiuel BOJIBI.
9. OrmpeneneHre KOJIMYECTBA TEIJIOTHL, TOJYYEHHOT'O BOAOH MpH TEMIo00OMEHE ¢
HarpeTbIM METANIMYECKUM LIWJIMHIPOM.
10. Onpenenenue ynenbHON TEMIOEMKOCTH BELIECTBA.
11. UccnenoBanue npouecca ucrapeHusl.
12. Onpenienenre OTHOCUTEIbHOM BJIAXKHOCTH BO3/1yXa.
13. Onpenenenne ynenbHON TEIIIOTHI IUIABICHUS JIbJA.
Pasznen 7. JjekTpuyecKue 1 MATHUTHbIE SIBJICHUS.
Dnektpusalus Tel. J[Ba posa 3JIeKTpUuecKux 3apsa10B. BanmoaelcTBre 3apsyKeHHbBIX TEJ.
3akoH KynoHa (3aBHCUMOCTb CHUJIbI B3aMMOJCUCTBUS 3apsXKEHHBIX TEl OT BEJMYMHBI 3apsiioB U
pPacCcTOSTHUS MEX]y TEIAMM).



DnekTpuyeckoe nosne. HanpsEHHOCTh 3ieKTpudeckoro nojis. [lpuHuun cynepno3uinuu
ANEKTPUYECKHUX ToJeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsiioB. DJIEMEHTapHBIM 3ieKkTpudeckuid 3apsia. CtpoeHue
atoma. [IpoBOAHUKY U JUAIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOr0 3aps/ia.

DJIEKTPUYECKUI TOK. YCIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOro TOKa. McTouHuku
MOCTOSTHHOT'O TOKa. JIeHCTBUSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DJIEKTPUYECKUI TOK B JKUJIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cuna Toka. OieKTpuueckoe HampsbkeHue. ConpoTHuBiIeHUE
MPOBOJIHUKA. YIETbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma g y4yacTKa LIETH.
[TocnenoBarenbHOE U MapaJLIEIbHOE COETMHEHUE TPOBOAHUKOB.

PaGoTra 1 MOLTHOCTh TEKTPUUECKOT0 TOKa. 3akoH J[oyms—JIeHna. DnexkTpuueckue nemnu
Y TTOTPEOUTENH JIEKTPUUIECKON dHEepTrur B ObITYy. KOpoTKoe 3ambIKaHue.

ITocTrossHHbIe MaruuThl. B3amMoaecTBHE IOCTOSHHBIX MArHMTOB. MaramTHOE MOJe.
MaruauTHoe nojie 3eMJIM U €ro 3HadYeHue 1S ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoe mosie
3JIEKTPUYECKOro Toka. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. JIeCTBME MAarHUTHOIO IO
Ha TMPOBOJHUK C TOKOM. OJEKTPOJABUraTelib IOCTOSHHOrO Toka. lMcmonb3oBaHue
3JIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanes. SBieHue  3yeKTpoMarHUTHOM uHAykuumu. IlpaBuno Jlenuna.
Onektporeneparop. CHocoObl TMOMYyYEHUS] DJIEKTPUUECKOW DHEPrHH. JIEKTPOCTAHIIMH Ha
B0O300HOBJISIEMBIX HCTOUYHUKAX SHEPTHH.

emoncmpayuu.

DJeKTpu3aIus Teil.
JIBa poaa 3JIeKTpUUYECKUX 3apsi/I0B U B3aMMOJCHCTBHUE 3apSyKEHHBIX TEIl.
YeTpolcTBO U JEHUCTBUE AIEKTPOCKOIIA.
DIIEKTPOCTAaTUYECKAsI MHIYKIHUS.
3aK0H COXPAHEHUS AIEKTPUUECKUX 3apsI0B.
[IpOBOIHUKY U TUDIIEKTPUKH.
MoaenupoBaHU€ CHIIOBBIX JTUHUM 3JIEKTPUUYECKOTO MOJIS.
M CcTOYHHKY OCTOSHHOT'O TOKA.
JlelicTBUS 2JIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B KHJIKOCTH.

. I'a30BbIi pa3psia.

. I3mepenue critbl TOKa aMIepMETPOM.
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. I3mepenue 371eKTpruyecKoro HarpsKeHUs BOJIBTMETPOM.

. PeoctaT u Mara3uH cCOnpoTUBIICHUN.

. BanMmoelicTBre MOCTOSSHHBIX MAarHUTOB.

. MopenupoBaHue HEBO3MOKHOCTH pa3/ieJIeHUs MOTCOB MarHUTa.
. MozpenupoBaHue MarHUTHBIX TOJIEH TTOCTOSTHHBIX MAarHUTOB.
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. OnbIT Dpcrena.

. MarauTHoe noJie Toka. JIEeKTPOMArHHmT.

. JlelicTBHE MArHUTHOTO NOJISI HA TPOBOJAHUK C TOKOM.

. DIIEKTPOABUTATENb IOCTOSIHHOTO TOKA.

. UccnenoBanue ABII€HUS 2JIEKTPOMArHUTHON MHAYKLIUH.

. Onbiter Dapanes.

. 3aBUCHMOCTb HallpaBJIEHUS HHAYKIMOHHOIO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHMSI.
. DIIEKTpOreHepaTop MOCTOSIHHOIO TOKA.
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Jlabopamopnuie padbomel u onvimeol.

OMnBITH MO HAOTIOACHUIO STIEKTPU3AINH T HHAYKIIUEH U PU COTPUKOCHOBEHUH.
HccnenoBanue necTBUS 3JIEKTPUUECKOrO MOJIS HA IPOBOJHUKHU U IUAJICKTPUKH.
COopka 1 mpoBepKa pabOThI JIEKTPUUECKON LIETIH MTOCTOSTHHOTO TOKa.

W3mepenue u peryiupoBaHue CUJIbI TOKA.

N3mepenue u peryimpoBaHue HAIIPSHKCHHUS.

o hswWwN R

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS

pe3ucTopa 1 HaIpsKEHUs Ha PE3UCTOpE.

7. OHLITBI, ACMOHCTPpHUPYIOIIUEC 3aBUCUMOCTbD SJICKTPHUICCKOT O CONMPOTUBJICHUA
MPOBOJIHUKA OT €r0 JUIMHBI, IJIOU[a/IM MOMEPEYHOro CEYeHUs U MaTepHuaa.

8. IlpoBepka mpaBuiia CIOKEHUS HATPSKEHUIN ITPU MTOCIIEIOBATEIIbHOM COEAMHEHUH JABYX
PE3UCTOPOB.

9. IlpoBepka mpaBuiia Jyis CUJIbI TOKA NP MapajieIbHOM COSTUHEHUH PE3UCTOPOB.

10. Onpenenenue paboThl 3TEKTPHUUECKOT0 TOKA, UYIIETO YePe3 PE3UCTOP.

11. OnpeneneHre MOIHOCTH AJIEKTPUYECKOr0 TOKa, BBIICIIEMOI Ha pe3ucTope.

12. WccnegoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS Ha
HE.

13. Onpenenenne KII/] narpeBatens.

14. ViccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBHS TOCTOSTHHBIX MarHUTOB.

15. I/IsyquHe MAaroHuTHOI0O II0JA IIOCTOAHHBIX MArHuTOB IIPpU HUX 06’I)CHI/IHCHI/II/I n
pasaesieHun.

16. UccrnenoBanue AeMCTBUS SJEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

17. OnpIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHUJIbI B3aUMOJICHCTBUS KATYIIKH C TOKOM U
MarHuTa oT CHJIbI TOKA U HAIPaBIIEHUS TOKA B KaTYIIIKE.

18. N3yueHne neicTBrs MArHUTHOTO ITOJISL HA IIPOBOJIHUK C TOKOM.

19. KonctpynpoBanue 1 u3yueHue paboThl 3J1eKTPOBUTaATENs.

20. Usmepenne KIIJI asieKTpoaBUTraTeibHOM yCTaHOBKH.

21. OnOeITH IO HUCCIICOA0OBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIIUU: HCCICAOBAHUC

M3MEHEHUH 3HAaYCHMsI U HAIIPABJICHUS UHAYKIUOHHOIO TOKA.
9 KJIACC

Pasnen 8. Mexanuyeckue siBJICHUS.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOro JBWKEeHHS. PaBHOMepHOe mpsMoiMHEHHOe JBHXkeHue. HepaBHOMepHOe
npsiMOJIMHEHOe JBH>KeHHe. CpelHsisi U MTHOBEHHas CKOpPOCTh Tejla MpPU HEPaBHOMEPHOM
JBUKEHUH.

Yckopenune. PaBHoyckopeHHOE mpsiMoinHelHOe aBrkeHne. CBoOOIHOE najenne. OmbIThI
lanunes.

PaBHOMEpHOE nBMXKEHHE MO OKpYXKHOCTU. [leprnon m dacrora oOpamenus. JluHeiHas u
yriaoBasi ckopocTh. LleHTpocTpeMuTenbHOe yCKOpEHHE.

[Iepsbrit 3akoH HproTtoHa. Bropoii 3akoH Herorona. Tperuit 3akon Herotona. [IpnHnmn
CYIIEpPIIO3ULIUY CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CWjia TPEHHUS CKOJIBXKEHHS, CHJIAa TPEHUS
MOKOS1, APYTUE BUIbI TPEHHUSI.

Cuna TsSXKECTH M 3aKOH BCEMHUPHOIO TATOTEHUA. YCKOpPEHHE CBOOOJHOIrO MaJeHus.
JBumxenue rianet Bokpyr Connia. [lepBast kocMuueckas ckopocTs. HeBecoMocTh U eperpy3Ku.



PaBHOBecue MaTepuanbHON TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHoOBecue TBEpOTO TEna

C 3aKpEIVIEHHON OChIO BpalleHusl. MomeHT cuiibl. LleHTp TskecTH.
Nmnynec Tena. M3meHnenne ummyinbca. Mmynbe cuiibl. 3aKOH COXpPAHEHUS HMITYJIbCA.
PeaktuBHOE ABUKEHME.

Mexannueckas pabota U MomHOCTb. Pabora cun Tsxkectd, ynpyroct, TpeHusi. Cs3b

SHEPruu

n pa6OTBI. HOTGHIII/IEUIBH&SI OHEpIrusa TCjIa, MOAHATOrO HaAd IMOBCPXHOCTHIO 3CMIIN.

ITorennuanpHas OHEPIrus cKaTor IIPpYKUHBI. Kunernueckas QHEPIUs. TeopeMa 0 KMHETHYECK Ol

SHEPTruH. 3aKOH COXPaHEHUs MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

1. HaGmoileHre MEXaHU4eCKOro JBMXKEHUS Tela OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEHME IIyTed M TPAEKTOPUMN ABM)KEHUS OIHOTO M TOTO K€ TeJla OTHOCHTEIBHO
Pa3HBIX TEI OTCUETA.

3. H3mepeHne CKOPOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUKEHUS.

4. HccnepoBaHue NIpU3HAKOB PaBHOYCKOPEHHOI'O ABMKCHMSL.

5. HaOmroneHue ABM>KEHUS Tesa O OKPYKHOCTH.

6. HaOmronenue MexaHMUYECKHX SIBJICHUHN, TPOUCXOAALINX B cUCTeMe oTcuéTra « Tenexka»
npy € paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KaOMHETa (QU3UKU.
3aBUCHUMOCTb YCKOPEHHS TE€NNa OT MACChl TeJla U JEHCTBYIOIIEH Ha HETO CUJIBI.

8. HabmroneHue paBeHCTBA CHJI IIPU B3aUMOJICHCTBUY TEN.

9. H3meHeHue Beca Tena pU YCKOPEHHOM JIBUKEHHH.

10. Ilepenava uMmynasca npy B3aMMOACHCTBUM TEN.

11. [IpeobpazoBaHusl YHEPTUU NPU B3aUMOAECUCTBUU TENl.

12. CoxpaHeHME UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJIEHCTBUH.

13. CoxpaHeHHe UMITYJIbCa IPU A0COIIOTHO YIPYTrOM B3aUMOIEHCTBHH.

14. HabmroieHue peakTUBHOI'O IBH)KEHUS.

15. CoxpaHeHHe MEeXaHUUECKOW FHEPTUU IPU CBOOOIHOM MAICHUH.

16. CoxpaHeHre MEXaHUYECKOI 3HEPTUH MIPH IBHIKEHUU TeJla MO IeHCTBUEM NPY>KUHBI.

Jlabopamopusie padomul u onvimel.

1. KoHcTpynpoBaHMe TpakTa JJIs pasroHa W JAIbHEHIIEr0 PABHOMEPHOI'O JBHIKECHHS
LIapyKa WIN TEIEKKH.

2. OmnpeneneHue cpefHel CKOPOCTH CKOJIBXEHHS Opycka WM JBM)KEHHUS IIapuKa IO
HAaKJIOHHOW INIOCKOCTH.

3. OmnpezneneHue YCKOpeHHUs Tejla IPU PABHOYCKOPEHHOM JABM)KEHHM II0 HAKJIOHHOW
IIJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBHMKEHHH 0e3
Ha4yaJbHOM CKOPOCTH.

5. IIpoBepka rumore3bl: €Ciu MPH PAaBHOYCKOPEHHOM JIBHKEHUH 0€3 HauyaJlbHOW CKOPOCTH
IIyTU OTHOCATCS KaK sl HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH
OJIMHAKOBBI.

6. HccnenoBanue 3aBUCMMOCTH CHIJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAaJbHOIO
JIaBJICHUSI.

7. OmnpeneneHue Ko3pPULHEeHTa TPEHUS CKOIbKEHHUSL.

8. Omnpenenenue kECTKOCTH MPY>KUHBI.

9. Ompenenenre pabOThl CHUJIBI TPEHUS TPH PABHOMEPHOM JBM)KCHUH Tella 10

TOPU30HTAIBLHON MOBEPXHOCTH.



10. Ompenenenre pabOThl CHIIBI YNPYrOCTH MPH NOABEME Ipy3a C HCIOJIb30BaHUEM
HETOJIBUKHOT'O U TIOJIBUKHOT'O OJIOKOB.

11. VzyyeHure 3aKOHA COXpaHEHUS YHEPIHUU.

Pa3znen 9. Mexanuveckue Kojie0aHUs ¥ BOJHBI.

KonebatenbHoe npmxenue. OCHOBHBIE XapaKTEPUCTHKU KONEeOaHWIi: MepHoJ, 4acTora,
aMIUIMTyna. MareMaTHdecKuil W IpYKHHHBIM MasATHUKH. lIpeBpameHune sHeprum npu
KOJIe0aTEIbHOM JIBH)KEHUU.

3aryxatomue konebanus. BeiHyxneHHbie konebanus. Pesonanc. MexaHuueckue BOJHBI.
CBoiicTBa MexaHUYECKUX BOJH. [Ipo/ionbHbIE U OnepeuHble BOJIHBL. J[JTMHA BOJHBI U CKOPOCTD
e€ pacrpocTpaHeHus. MexaHn4YeCcKHe BOJIHBI B TBEPAOM Tele, CEUCMUYECKUE BOJIHBI.

3Byk. [ poMKOCTH 3ByKa 1 BbicoTa TOHA. OTpaxenue 3Byka. MH(pa3ByK U yIbTpa3ByK.

emoncmpayuu.

1. HaOGmonenue konebaHuil Tel Mo 1eHCTBUEM CUJIBI TSIKECTH U CUJIbI YIIPYTOCTH.
2. HaGmonenue xonebGaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOGmroneHne BBIHYXJICHHBIX KOJIE€OaHUM U pe30HaHCa.

4. PacmpocTpaHeHHe MPOJOIBHBIX U MOMEPEYHBIX BOIH (Ha MOJIEIH).

5. HaOmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUECKHI PE30HAHC.
Jlabopamopnuie pabomel u onvimeol.
1. Omnpenenenne 4acToOTHl U NepUoJia KoieOaHU MaTeMaTH4eCKOr0 MasiTHUKA.
2. OmnpeneneHue 4acTOTHI U MEPHOAA KOIeOaHUH NPY>KUHHOT'O MasITHUKA.
3. HccnenoBanue 3aBHCHUMOCTH NepHojAa KojleOaHWM MOABEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH IepHo/a KoJeOaHUM MPYKUHHOT'O MasTHHUKA OT MAacChl
rpysa.
5. TlpoBepka HE3aBHUCHUMOCTH Iepuoja KoieOaHUil rpy3a, MOABEIIEHHOr0 K HHUTH, OT
Macchl Ipy3a.
6. OMBITHL, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD MEPHO/Ia KoneOaHUH MPYKUHHOT'0 MasiTHUKA
OT MaccChl Ipy3a 1 )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHHs CBOOOIHOIO MaieHUsI.
Pasnen 10. DiekTpoMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJEeKTPOMarHuTHOE TOJe. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMArHUTHBIX
BouH. IlIkana 31eKkTpoMarHuTHEIX BOJH. Mcronb30BaHKe 3J€KTPOMArHUTHBIX BOJIH JIJIsl COTOBOM
CBSI3HU.
DnekTpoMarHuTHas npuposa ceeta. CkopocTs cBeTa. BonHoBbIe CBOIICTBa cBeTa.
Jemoncmpayuu.
1. CpoiicTBa 2JIEKTPOMArHUTHBIX BOJH.
2. BoJHOBBIE CBOMCTBA CBETA.
Jlabopamopusie padomut u onvimel.
1. H3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOIIIbIO MOOMIIBHOTO TeedoHa.
Pa3znen 11. CBeToBbIC SIBJICHHUA.
JlyaeBas monens cBera. Mcroununku cBeta. [IpsimonnHeliHOE pacnpocTpaHEHUE CBETA.
3armenus Connua u Jlynsl. Otpaxenue ceera. Ilinockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpenomieHus cBeta. [lomHoOe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHue MOIHOIO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOAAX.



Jlunza. Xopx nyueir B nuH3e. OnTHyeckas cuctema ¢oToarmapara, MHKPOCKONa M
Teneckona. [ a3 kak ontuueckasi cucteMa. baIu3opykocTh U 1anbHO30PKOCTb.

Paznoxenue 6emnoro cera B criekTp. OnbITel HptoToHA. CliO’KeHHUE CTIEKTPATBHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

Lo N s WN PR

[IpssmonuHENHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[TomyueHnune n300pakKeHU B TIIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue cera.

ONTUYECKUH CBETOBOI.

Xox nydeid B coOuparomieit JInH3e.

XoJ 1yder B pacCEeUBarOLLIEH JINH3E.

[Tonyuenue n300paskeHUN ¢ TOMOILBIO JIUH3.

[Mpunmn neiictBus doroanmapaTa, MUKPOCKOIA U TEIECKOIA.

10. Monensb rnasa.
11. PaznoxeHue 0eioro cBeTa B CIIEKTP.

12. [Tomyuenue Oenoro cBeTa Mpu CIOKEHUH CBETa Pa3HBIX IIBETOB.
Jlabopamopnbsie padomut u onvimel.

1.
2.
3.

No vk

HccnenoBanue 3aBUCHMOCTH YIila OTPaKCHHUS CBETOBOTO JIyda OT YIJIa MMajICHHUSI.
W3ydeHne xapaKTepUCTHK N300payKeHUS MIPEIMETA B INIOCKOM 3epKaJle.

I/ICCHGI[OBaHI/IC 3aBUCHMOCTH yTJia ONPCIOMIICHUSA CBCTOBOI'O Jiyda OT yIJia MaJCHUA Ha
TPaHUIIE «BO3TYX—CTEKIIO.

[Tony4yenne n300pakeHU C MOMOIIBIO COOMPAIOIIEH JTHH3HI.

OmnpeneneHre GOKYCHOrO PaCCTOSIHUS U ONITHYECKOM CHIIBI COOMPAIOILEH JINH3BI.
OTBITHI 110 PA3JIOKEHUIO OEIOro CBETa B CHEKTP.

OmnbITBI IO BOCHIPUSATHIO IIBETA MPEIMETOB TPU HMX HAONIOJICHWU Yepe3 IIBETOBBIC

(bUIbTPHI.

Pasznen 12. KBaHTOBLIC ABJICHHS.

Oneiter Pesepdopaa u mimanerapHas moxens aroma. Mozens aroma bopa. Ucnyckanne n
MOTJIONIeHHE cBeTa aToMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oera- u ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyxkinonnas mopnens aromHoro szapa. HM3orombel. PanunoaktuBHbIE mnpespamieHud. l[lepuon
nojrypacnaja aTOMHBIX sJIEp.

SnepHbie peakiu. 3aKOHbI COXPAHEHHS 3apsiIOBOI'0 U MAacCCOBOT'O YUCEN. DHEPIrusl CBS3U
aTOMHBIX siaep. CBsa3b Macchl M 3HEpruu. Peakuuu cuHTes3a u aenenus saep. Mictounuku sHepruu
ConHia u 3BE371.

Snepuas sHepreTtuka. JlefcTBUs paiMOaKTUBHBIX U3JIYY€HUI Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CHCKTpLI HU3JTy4CHHUA U MOIJIOICHUS.

CrieKTpsl pa3IMyHbIX Ta30B.

CrnexTp Bojopoa.

Habmonenue TpekoB B kamepe Buiibcona.

PaGora cuérunka MOHU3UPYIOIIUX U3TyUCHH.

Perucrpanus nsirydeHust NPUPOJHBIX MUHEPAIIOB U IIPOLYKTOB.

Jlabopamopnuie padbomel u onvimol.

1.

Habutoienue CriTomHbIX U JINHEHYaThIX CIEKTPOB U3JIyUEHUS.



2. HccnenoBaHue TpPEKOB: M3MEPEHHME SHEPIUU YACTHUIBI 1O TOPMO3HOMY HyTH (IO

¢dororpadusm).

3. H3mepenue pasinoakTUBHOrO (hOHA.

IloBTOpHTEILHO-0000 1A IIHIT MOLYJIb.

[ToBTOpUTENBHO--0000IAOIIMKA  MOAYJIb MpEAHAa3HAYeH sl CUCTeMaTH3alMu U
0000IIIeHNS TIPEIMETHOTO COJICPKAHUS U OIBITA eI TEILHOCTH, TPHOOPETEHHOTO NP M3y4YEH HH
BCEro Kypca (PM3MKH, a Takke Ul MOJrOTOBKM K OCHOBHOMY I'OCYJIapCTBEHHOMY 9K3aMEHY IO
¢buzuke U1t 00yJaromuXcsl, BBIOPABIIKUX 3TOT Y4€OHBIH MpeaMeT.

[Ipu n3ydeHnn 1aHHOTO MOJYJISl pEaTU3YIOTCA M CUCTEMATU3UPYIOTCS BUJIbI A€ATEIBHOCTH,
Ha OCHOBE KOTOpBIX OO0ECIeYMBAETCS JIOCTHKEHME NPEAMETHBIX M METalpeIMETHBIX
IUTAHUPYEMBIX Pe3yJbTaTOB O0ydeHUs, (OPMHUPYETCS €CTeCTBEHHOHAy4Hass TI'PaMOTHOCTH:
OCBOEHHUE HAyYHBIX METO0B UCCIIEJOBAHUS ABJICHUN PUPOJIBI M TEXHUKH, OBJIA/ICHUE YMEHUAMHU
O0BACHATH (PU3UYECKUE SIBIICHUS, IPUMEHSS MMOIYYCHHBIC 3HAHUS, pelIaTh 3a7a4H, B TOM YUCIIE
Ka4eCTBEHHbIE U HKCIICPUMEHTAJIbHBIC.

[IprHIMIIMAIBHO IEATEIbHOCTHBINA XapaKTep JaHHOIO paszelia pealn3yercs 3a C4ET TOro,
YTO 00Y4YaroLIrecs BBITOMHAIOT 33/1aHUS, B KOTOPBIX UM MpeAIaraeTcs:

Ha OCHOBE ITOJTyYCHHBIX 3HAHUH PACIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKpY>Karolllel Ipupoie 1 MOBCETHEBHON JKU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJBI MCCIEeIOBaHUS (DU3MUECKHUX SBJICHUW, B TOM YHUCIIE VIS
MIPOBEPKU THIIOTE3 U TOIYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSACHATh Hay4yHblE OCHOBbI HauOojiee BaXXHBIX JOCTHXKCHMH COBPEMEHHBIX TEXHOJIOTHUH,
Harpumep, MPaKTUYECKOTr0 UCTIONb30BAaHMSI PA3INYHBIX HCTOUHUKOB SHEPTUU Ha OCHOBE 3aKOHA
IPEBPALLCHHS] U COXPAHEHUS BCEX U3BECTHBIX BUI0B SHEPIUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHU A

N3yuenne Qu3MKM Ha YpOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs HANpaBICHO Ha
JOCTH)KEHHE JTMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynmprate wu3yueHus (GU3MKM Ha YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHHs Yy
oOyyarorerocst 0y1yT cOpMHpPOBaHBI CIEIYIOIME JIMYHOCTHBIE PE3YJIbTAaThl B YACTH:
e 1) naTpuOTHMYECKOr0 BOCIMTAHHUS:

® — MPOSIBJICHHE MHTEPEca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PU3NUECKOM
HayKH;
® — [[EHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HKOB;

e 2) rpakIaHCKOro0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

® — TOTOBHOCThH K aKTUBHOMY YYacTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAUYMMBIX M STHYECKHUX
po0JieM, CBSI3aHHBIX C MPAKTHYECKUM MTPUMEHEHUEM JTOCTHKEHUN (PU3HKY;

® — OCO3HAHME BAKHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B ACITEILHOCTH YUEHOTO;

e 3)3CTEeTHYECKOIr0 BOCIMTAHUS:

® — BOCIPUATHE ICTETUYECKUX KAdeCTB (DU3NUECKON HAyKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOr0CTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

® — OCO3HAHWE IEHHOCTH (PU3MUYECKOW HAayKH KaK MOITHOTO MHCTPYMEHTA IMO3HAHHS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOIUH, BaXKHEHIIIEH COCTABIISIONIEN KYJIBTYPBI,

® — pa3BUTHE HAYYHOU JTH0003HATEIHLHOCTH, MHTEPECa K UCCIIEI0BATEIICKOMN NS TEIbHOCTH;

e 5) dopMupoBanus KyJbTYPbI 3I0POBbSI M IMOIMOHAJILHOTO 0J1aAT0NMOJTYYHA:

® — O0CO3HaHUE [IEHHOCTU 0€30MacHOro 00pas3a KU3HU B COBPEMEHH OM TEXHOJIOTHYECKOM MHpE,
BOKHOCTH IIPaBUJI O€30IMaCHOI0 MOBEJICHHS HA TPAHCIIOPTE, HA JIOPOrax, ¢ JIEKTPUUSCKUM U
TETJIOBBIM 00OPY/I0BAHUEM B JIOMAIITHUX YCIOBUSX;

e — chOpMUPOBAHHOCTH HABbIKA pe(hJICKCUH, IPU3HAHUE CBOETO MPaBa Ha OLTUOKY U TaKOT'0 Ke
rpaBa y Apyroro 4ejaoBeKa;

e 6) TPyI0BOr0 BOCIIUTAHUA:

® — aKTHBHOE y4YacTHeE B PEIICHHH MPAKTUYECKHX 3aJad (B paMKax ceMbH, 00pa3oBaTeNbHOM
OpraHu3aIyy, Topo/ia, Kpasi) TEXHOJIOTHYECKOW M COLIMAIbHON HAIPaBICHHOCTH, TPEOYIOIIHNX
B TOM YHCIIe U PU3NICCKUX 3HAHMIA,

® — UHTEPEC K MPAKTHIECKOMY U3YyUCHHIO TPodeccHii, CBA3aHHBIX C (PU3UKOM;

e 7) 3K0JIOTMYECKOT0 BOCITUTAHUS:

® — OpHWEHTallMs Ha TMpPUMEHEHHEe (U3NYECKUX 3HAHUU U1 pElIeHUs 3aaad B 00JacTH
OKpPYKaroIle! cpeibl, INITAHUPOBAHUS ITOCTYIKOB M OLIEHKU UX BO3MOXHBIX MTOCJIEICTBUM JIIs
OKpY>KaloIlEeH Cpebl;

® — OCO3HaHHE INI00ATHFHOrO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel HX pelieHus;

e 8) aganTauuM K U3MEHSAIOIMIMMCS YCJIOBUSAM COUMAJIBLHON M MPUPOJIHOM Cpeabl:

e — TOTpeOHOCTP BO B3aWMOACHCTBUMU TMPU BBIMOJIHCHUH WCCICAOBAHUN U TMPOEKTOB
(bU3MYECKOI HAMIPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JPYTHUX;

® — [IOBBILICHHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO 1€ TEIbHOCTD;

e — moTpeOHOCTh B (OPMHPOBAHWUU HOBBIX 3HAHUH, B TOM 4HCIE (OPMYJIUPOBATH HICH,
MOHSATHUS, TUIIOTE3bI O PU3NYECKUX O0BEKTaX U SIBICHUAX;



e — 0CO3HaHHUE 1e(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00s1acTH (PU3MKH;

® — [IJJAHMPOBAHHUE CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUN;

® — CTpeMJIEHHE aHAIM3HPOBAThH U BBIABIATH B3AUMOCBS3H MPUPO/IbI, OOIECTBA U SKOHOMHUKH,
B TOM UHCJIE C UCHOIb30BAHNEM (PU3MUECKUX 3HAHUM;

e — OIECHKAa CBOMX JEWCTBUH C YYETOM BIMSHHS HA OKPYKAIOIIYIO CpEly, BO3MOXKHBIX
1J100aJIbHBIX MOCIEACTBUH.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynpraTe oOCBOEHMsS MporpaMMbl IO (HU3MKE HAa YPOBHE OCHOBHOIO OOIIEro
oOpazoBanust y oOyuatomerocss OyAayT cQOpMHpPOBaHBI MeTalpelMeTHbIEe Pe3yJabTaThl,
BKJIIOYAIOIME I103HABAaTEIbHbIE YHHBEpPCAJIbHbIC Yy4eOHbIE JAEHCTBUS, KOMMYHUKAaTHBHBIE
YHUBEpCaJbHbIC YUeOHbIC ICHCTBUSA, PErYIATUBHBIC YHUBEPCAIbHbIE YUeOHbIC IEHCTBUS.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHBIC yqeﬁm,le JeHCcTBUA

Ba3oBble Jjornueckue neiicTBUA:
® BBIIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKNA OOBEKTOB (SIBICHHIA);
® YCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMU, OCHOBAHUS Ul 000OIICHHS
Y CpaBHCHHS,
® BBIIBIISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pacCMaTpUBaeMbIX (paKkTaX, JAHHBIX H
HaOJII0AEHUSX, OTHOCSIINXCS K (PU3MUECKUM SIBICHUSIM;
® BBIIBIITH NPUYMHHO--CICCTBEHHBIC CBSI3U NPH U3YYEHHH (U3NYCCKUX SBICHUA W
MPOILIECCOB, JIENIaTh BBIBOABI C HCIOJIB30BAaHUEM JEAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIFOYEeHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PM3NIECKUX BEITMUNH;
®  CaMOCTOSITENFHO BBIOMPATh CIIOCO0 pelieHns yueOHol Gpu3ndeckoi 3a1a4un (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pELIeHMs, BbIOOp Hambosiee MOAXOMALIEr0 C Y4ETOM
CaMOCTOSITENTLHO BBIJICIICHHBIX KPUTEPHEB).
ba3oBble ucciienoBaTe1bCKUE AeCTBUA !
® UCMOJIB30BaTh BOIPOCHI KaK MCCIEI0BATENbCKII HHCTPYMEHT I103HAHMUS;
® TIPOBOJUTH IO CAMOCTOSTEILHO COCTABICHHOMY IUIAHY OIIBIT, HECTIOXKHBIN (U3NIECKUI
HKCIEPUMEHT, HEOOJIbILIOE UCCIIeI0BAaHNE (PU3NYECKOTO SIBJICHUS;
e OIICHMBATh HA MPHUMEHUMOCTh U JIOCTOBEPHOCTh WH(OPMAINIO, TTOIYYCHHYIO B XOJE
MCCIICIOBaHUS WIIM HKCIIEPUMEHTA;
® CaMOCTOSTENbHO (OpPMYIHpPOBaTH OOOOIIEHMS M  BBIBOABI 10  pe3yjibTaTaM
MIPOBEAEHHOI0 HAOJI0IEHUS, OIbITA, UCCIIEJOBAHMUS,
® [IPOTrHO3MPOBATH BOSMOXKHOE JalibHEMHIee pa3BUTHE (PU3UUECKUX MPOLIECCOB, a TAKXKe
BBIJIBUTaTh IIPETOIOKEHHS 00 X PA3BUTHU B HOBBIX YCIIOBHUSX U KOHTEKCTAaX.
Pabora ¢ nngopmanmeii:
® [IPUMEHATh PA3JIMUHBbIE METO/bl, MHCTPYMEHTBHl M 3alpochl MpPHU IMOHCKE U OTOOpe
MHGOPMALIUY WU TAHHBIX C YIETOM NPEIOKEHHON yueOHON (hU3NYECKOM 3a1auu;
® aHANU3UPOBaTh, CHCTEMATU3UPOBATH M MHTEPIPETHUPOBATH MH(POPMAIUIO PA3THUYHBIX
BUJIOB M (pOpM IpEACTaBICHNUS;



CaMOCTOSITEIILHO BBIOMpATh ONTUMAIBHYIO (HOpMY MpEIACTaBICHUS WHPOPMAIUN U
WUTIOCTPUPOBATh PEIIaeMbIe 3allaud HECIOKHBIMU CXEMaMH, JUarpaMMaMu, HWHON
rpaduKoil 1 ©X KOMOWHAITHSIMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y'leﬁﬂble JeHCTBHUA:

B XO0Je OOCYXIeHHs y4eOHOro marepuaia, pe3ylbTaToB JaOOpPaTOPHBIX pPadOT U
MIPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeéMOW TeMbI U BBICKA3bIBATh HJICH,
HAaIleJICHHBIC Ha PeIlIeHUE 3a/1a4U U MOJIepKaHue OJIaroKenaTeIbHOCTH OOIIECHUST;
COMOCTABIATh CBOUM CYXKJACHUS C CYXICHUAMH JIPYTUX YYaCTHUKOB JUajora,
OOHapYKUBATh Pa3IMYMe U CXOJCTBO TIO3HIIHIA,

BBIPAXXAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

MyOJUYHO  TPEACTABIATh  PE3yIbTaThbl  BBIOJIHEHHOTO  (DU3WYECKOrO  OIBITa
(3KCnIepuMeHTa, UCCIIeIOBAHNUS, TTPOCKTA);

MMOHUMATh W UCTIOJIB30BaTh MIPEUMYIIIECTBA KOMAaHAHON U MHAWBHIYabHOU paOOTHI IPU
pelIeHnr KOHKPETHON (pU3NYecKoi MpoOIeMbl;

MPUHUMATh LEJIM COBMECTHOM JI€ATEIBHOCTH, OPraHUW30BBIBATH JACHUCTBHUS MO €€
JOCTHKEHUIO: PacIpeAensiTh PO, 00CYKIaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOMN
paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

BBITIOJHATH CBOIO 4YacTh PabOTHI, AOCTHTasi KaueCTBEHHOTO pe3yjbTara MO CBOEMY
HaIpaBJICHUIO ¥ KOOPJIUHHUPYS CBOM JICUCTBUS C IPYTHUMH WieHAMH KOMaH/IbI;
OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIHI MTPOYKT IO KPUTEPHUSIM, CAMOCTOSTEIILHO
chopMyITUPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHBIC yHUBEpCaIbHbIC y4eOHbBIEe 1eiiCTBUS

CaMOOPFaHH3aHHﬂ:

BBISIBIISITH TTPOOJIEMBI B )KU3HEHHBIX U YY€OHBIX CUTYAlHSIX, TPEOYIOMUX TSI PELICHHS
(bUBUYECKUX 3HAHUI;

OPUEHTHPOBATHCSI B PA3JIMYHBIX IOAXO0NAX HPHUHSITHS pElIeHUN (MHIUBUAYAJIBHOE,
MPUHSATHUE PEIICHUS B TPYIITE, IPUHATHE PEIICHUH TPYIIIOH );

CaMOCTOSITEITbHO COCTaBIIATH QJITOPUTM pelicHHs (GU3UYeCKON 3ajadd WIH IIJIaHa
UCCIICIOBAaHUST C Y4YETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeiaracMble BAPHAHTHI PEIICHUI;

JIeNIaTh BRIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTEJIEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTYAallUH U MpeIaraTh IlaH €€ U3MEHEHNS,

OOBSACHATH IPUUMHBI TOCTH)KEHUS (HETOCTUIKEHHUS) PE3YIbTATOB JESATEIBHOCTH, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTH (B TOM YMCJIE B XOJ BBINOJIHEHUS (HU3HMUECKOTO
UCCIIEIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHUBIIUXCS
CUTYaIlii, yCTAHOBJIEHHBIX OMMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATb COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSM;

CTaBUTh Ce0s1 Ha MECTO JAPYroro YeloBeKa B XOJE CIOpa WM JAUCKYCCUU HAa HAYYHYIO
TeMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HABATh CBOE MpaBO Ha OMMOKY NpU pemIeHWH (U3MYECKUX 3ajad WU B
YTBEPKICHUSX HA HAYYHBIE TEMBI M TaKOE K€ IIPaBo JPYroro.



HNPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOyueHust B 7 KJjacce NpeIMETHBIE Pe3yJbTaThl HAa 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb C()OPMHUPOBAHHOCTh y 00yUAIOIIUXCS YMEHUN:

UCIONB30BaTh TMOHSATHUS: (U3NYECKHE U XUMHYECKHE SBJICHHSA, HaOIoIeHue,
HKCHEPUMEHT, MOJAEIb, TUMOTe3a, eMHULBI (PU3MUECKHX BEIWYUH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUA BellecTBa (TBEpIOE, KUAKOE, ra3000pa3HOe), MEXaHUYECKOe
JNBUKEHHE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE, NPSIMOJIMHEHHOE),  TpaeKTopus,
paBHONEHCTBYOIAs cuia, aedopMmarus (ympyras, TUIacTHYecKasl), HEBECOMOCTb,
COOOIIAFOIITNECS COCY/IBI,

pa3nu4ath sBieHus (qudQy3usi, TEIUIOBOES IBUKCHUE YACTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JBWXEHUE, MHEPLUs, B3aUMOJCHCTBUE TEJ, PABHOBECUE
TBEPIBIX TEJ C 3aKPEIUIEHHOW OCBIO BPALLICHUS, IIepeada JaBjaeHUs TBEPAbIMU TEIAMHU,
KHUJKOCTSIMU M Ta3aMH, aTMocepHOe [aBjeHHE, IUIaBaHHe TeJ, MpeBpalleHus
MEXaHUYECKON PHEPTUH) TI0 OMTUCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUecKoe SBICHHE,

pacro3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBJICHHUM B OKpYXarolleM MUpe, B
TOM 4uclie (PU3WYECKHEe SIBIICHUS B TMPHUPOJEC: MPUMEPHI JBIKEHUS C Pa3IMIHBIMU
CKOpPOCTSIMA B >KMBOW W HEXKHMBOM NPUPOJE, ACHCTBUE CUJIBI TPEHUS B NPUPOJAE U
TEXHHUKE, BJIMSHHEC aTMOC(PEPHOTO JABIICHUS Ha JKUBOW OpraHu3M, IUIaBaHUE PHIO,
pplYaru B Teje YeIOBEKa, IPH 3TOM MEPEeBOAUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKK ) (DU3UYECKUX SIBIICHHIA,

OIKCHIBAaTh M3YYCHHBIE CBOMCTBA Tel U (PU3NYECKHE SBICHUS, UCIONB3Ys (pu3mueckue
BEITMYMHBI (Macca, 00bEM, IMJIOTHOCTh BEILECTBA, BPEMs, MYTb, CKOPOCTb, CPEIHSS
CKOpOCTb, CHJIA YIIPYTOCTH, CHJIA TSAKECTH, BEC TEJA, CUJIA TPEHUS, 1aBJIeHUE (TBEPIOrO
Tena, XUAKOCTU, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHH4YecKas paboTa, MOIIHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIBI, KO3()(UIMEHT TOJe3HOro IeHCTBUS MEXaHHU3MOB,
KMHETUYecKass M TOTEHLHalIbHas 2HEprusi), MpH ONUCAHUHM MPAaBUIBHO TPAKTOBATh
(U3HYECKUI CMBICI UCTIONB3YEMbIX BEITUYHH, UX 0003HAYCHUS U €AMHULIBI (DH3HIECKUX
BEITMYMH, HaXOAUTb (OpPMYJbI, CBA3BIBAIOIIME AAHHYIO (DHU3HUECKYI0 BEITUYHHY C
IPYTUMH BEITWYMHAMH, CTPOUTH TpadUKH H3YYECHHBIX 3aBUCHUMOCTEH (PH3MUYECKUX
BEJINYUH;

XapaKTepu30BaTh CBOMCTBA Te, (GU3NUYECKUE SBJICHUS U MPOLIECCHI, HCTIONb3Ys TPaBHIIa
CJIOKEHUS CHJI (BAOJIb OJTHOM MpsiMOit), 3akoH ['yka, 3akon [lackains, 3akon Apxumena,
MpaBWJIO paBHOBecHUs pblyara (OJ0Ka), «30JI0TOE€ MPABHIO» MEXAaHUKHU, 3aKOH
COXpPAHEHUS MEXaHWYECKOH IHEpPrHd, MpH 3TOM J1aBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BHIPAKECHUE;

OOBSICHATH (PU3MUECKUE SIBICHHUS, IPOLIECCHI U CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallU  TPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIBIATh  HPUYUHHO-
-CIJICJICTBEHHBIE CBSI3H, CTPOUTH O0BICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMmopon Ha 1—
2 W3y4eHHBIX CBOWCTBAa (DM3MUCCKUX SBJICHHM, (HU3MUECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemate pacu€THele 3adauyd B 1—2 neicTBHs, MCNONB3ysS 3aKOHBI U (OPMYIIBL,
CBsI3bIBarONME (PM3MUECKUE BETMYUHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H 3aITUCHIBATh
KpaTKoe YCJIOBHUE, MOJACTABIATh (HU3UYECKUE BEIMYMHBI B (OPMYJIBI M TPOBOIUTH



pacu€rbl, HaXOAUTh CIPABOYHBIE JAaHHbIE, HEOOXOOUMBIE JUIsI pELIeHMs 3ajad,
OLICHUBATh PEATMCTUYHOCTD MOTYYCHHON (PU3NYECKON BETUUNHBL;

pacro3HaBaTh NpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh IIPU MOMOIIH (HPU3HUECKUX METO/I0B,
B OIMCAaHUHU HCCIEIOBaHUS BBIACIATh MPOBEPSIEMOE IPEANONOKEHHE (TUIIOTE3Y),
pasnuyaTth ¥ MHTEPHIPETUPOBATh MONYYEHHBIH pe3ysbTaT, HAXOIUTh OLUIMOKH B XOJ€
OIIBITA, JIeJIaTh BBIBOJBI IO €r0 Pe3yJibTaTaMm;

MIPOBOJUTH OMBITH IO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (DU3UUYECKUX CBOWCTB
Tesn: (OpMYIHpPOBaTh IPOBEPSIEMblE NPEANONOKEHUs, COOMpaTh YCTAHOBKY W3
MPEUIOKEHHOT0 000PYAOBAHUS, 3aIIUCHIBATH XOJ1 OIBITA  (POPMYITUPOBATH BBIBOIBI;
BBINOJIHATH IPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tela, 00b&Ma, CUJIbl U
TEMIEPATYpPbl C HCIOIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX MpUOOPOB, 3aMUCHIBATH
MOKa3aHMUs MPUOOPOB C YUETOM 3aJJaHHOM aOCONIOTHON MOTPEIIHOCTH U3MEPEHUH;
IIPOBOJUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKONW BEIMYHMHBI OT APYroi C
HCIIOJIb30BAaHUEM IIPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBHIKYILErOCs
TeJa OT BPEMEHU JABMKEHMSI TeNa, CUJIbl TPEHUS CKOJBKEHHUS OT Beca Telsla, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIBI TPEHHSI OT TUIOIIAIH
COIIPUKOCHOBEHUS TEJl, CUJIBl YIIPYTOCTH OT YJUIMHEHMS MPYKMHBI, BBITAIKHBAIOLICH
CWIIbI OT O00bEMa MOrpyKEHHOW dYacTH Teda MU OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, HA KOTOPYIO MHOIPYKEHO TeJo,
YCJIOBUM TMJaBaHUS TeJ, YCJIOBMM paBHOBECUS pblyara M OJIOKOB), y4acTBOBAaTb B
IUTAHUPOBAaHUM y4eOHOr0 HCCIENOBaHUSA, COOMpaTh YCTAHOBKY W  BBINOJIHSATH
U3MEpEeHus, cienys MpeUIoKEeHHOMY IUIaHy, (PUKCHPOBaTh Pe3yJbTAaThl MOTYyYECHHOH
3aBUCUMOCTH (PU3UUECKUX BEIMYUH B BUJIE MPEATI0KEHHBIX TaOIHII ¥ TPaQHKOB, eTaTh
BBIBOJIbI 110 pe3yJIbTaTaM MCCIIEI0BaHHUS;

MIPOBOJUTH KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BEJIWYUH (IUIOTHOCTh BELIECTBA
KHUAKOCTH M TBEPAOrO Tella, CHJA TPEHUs CKOJIBKEHUS, JaBJICHUE BO3/yXa,
BBITAJIKUBAIOIAs CHJIA, JEHCTBYIOLIass Ha MOrPyKEHHOE B KHUIKOCTh TeEIO,
K03(ppuLmeHT mone3Horo ASUCTBUS MPOCTBIX MEXAHMU3MOB), CIENys MPEATI0KCHHOM
MHCTPYKLUU: IIPU BBINOJIHEHUH U3MEPEHUH COOMPATh HKCIIEPUMEHTANIBH YIO YCTaHOBKY
1 BBIUUCIISTh 3HAUEHNUE UCKOMOI BEJINYUHBL;

coOMIOJaTh MpaBHUJa TEXHUKH Oe3omacHOCTH mpu pabore ¢ J1ab0opaTOpHBIM
000pyIOBaHUEM;

yKa3bplBaTh MNPUHLUIBI JEWCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOILIAIOIINECS COCYbl, OApOMETp, phluar, MOJABUKHBIN U
HETOABIKHBIN OJI0K, HAKIIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh NPUHLUIBl JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpOH Ha WX ONHMCaHUA (B TOM YMCIE: MOMUIMITHUKH, YCTPOWCTBO
BOJIONIPOBO/A, TMAPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEpP, IOPLIHEBOH HAcoC,
apeoMeTp), MCIOJIb3ysl 3HAaHUS O CBOMCTBaX (DM3MYECKUX SBICHHH U HEOOXOIUMBIE
¢u3nvecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOAUTH TpHUMEPBl (HAXOAWTh HHGQOpMAIMIO O MpPHUMEPax) MPAKTUYECKOTrO
WCIONIB30BaHUsl (U3NYECKUX 3HAHUM B TOBCEAHEBHOM >KM3HU JJIs OOecreyeHus
06e30macHOCTH MpH OOpalleHuH ¢ NpudbopaMH U TEXHUYECKUMHU YCTpOMCTBaMH,
COXPAaHEHHUS 3/I0pOBbS U COOJIOJIEHUS HOPM SKOJIOTMYECKOrO IIOBEIEHUs B
OKpY’Karollen cpene;



OCYIIECTBJISATh OTOOpP HMCTOYHWKOB HH(popmanuu B MHTEpHETE B COOTBETCTBHUHU C
3a/IaHHBIM ITOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUN U TTyTEM CpaBHEHUS
Pa3IMYHBIX KCTOYHUKOB BBIICISATH HH(OPMAIINIO, KOTOpas SBIISETCS MPOTHBOPEUYNBON
WJTU MOKET OBITh HEJIOCTOBEPHOM;

HCIONB30BaTh MPH BBHIMOJIHEHUN YYeOHBIX 3a/IaHUi HAYYHO--TIONYISPHYIO JIUTEPATYPY
(hU3UYECKOro COJIEpKaHuUsI, CITPAaBOYHbBIC MAaTEPHUAIIbI, pecypchl ceTu IHTepHET, BIaeTh
npuéMaMi KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHusi WHPOPMAIMU U3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPaTKHUE MUChMEHHBIC W YCTHBIC COOOIICHHSI Ha OCHOBE 2—3
HMCTOYHUKOB HH(pOpPMAINU (PU3NIECKOr0 CONEPKaHUs, B TOM YUCIE MyOIUYHO AeTaTh
KpaTKHe COOOIIEHUS O pe3yJbTaTax MPOCKTOB WIN YICOHBIX UCCIEIOBAaHUM, IPU ITOM
IPaMOTHO UCHOJB30BaTh W3YUCHHBI TIOHATUWHBIA ammapar Kypca (QU3UKH,
COIPOBOXK/IaTh BBICTYIUICHHUE MPE3CHTAIUEH;

P BBINIOJIHEHUW YYEOHBIX MPOCKTOB M UCCICIOBAHUN paclpenesaTh 00sS3aHHOCTH B
TPYIIE B COOTBETCTBUH C TIOCTABJICHHBIMU 3a/1adaMH, CIICIUTh 3a BBHITTOJIHCHHEM TUTaHA
JNCUCTBHI, aJCKBATHO OIICHWBATh COOCTBCHHBIH BKJIAQJ B JEATCILHOCTH TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koniy oOyuenus B 8 kJiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb c()OPMUPOBAHHOCTh y 00yUAIOIIUXCS YMEHUM:

WCIIONIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHUE aTOMOB H
MOJIEKYJI, arperaTHbleé COCTOSIHHS BEIIECTBA, KPUCTAIMYECKHE M aMop(HBIE Tena,
HACBIIICHHBIA U HEHACBIIIEHHBIN ap, BIaKHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHSISA
SHEprus, TEIUIOBOM JABUIATENb, dJIEMEHTAPHBIN AIEKTPUUECKUM 3apsijl, JJIEKTPUUECKOE
110JI€, IPOBOAHUKHU U AUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKHUM TOK, MATHUTHOE T10JIE;
pasiauyath SIBICHUS (TEMJIOBOE pacIIMpeHHe W CiKaTue, TeIulonepenayda, TEraoBOe
paBHOBECHE, CMauMBaHUE, KaNWUISPHbIE SBICHUS, HCHApeHUE, KOHACHCALUs,
IIJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepueBaHue), KUIICHUE, TerJIonepeaada
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIy4EHHUE), JIEKTpU3alus Tell, B3aUMOJEHCTBUE
3apsANlOB, NIEUCTBUS SJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHHE, B3aUMOJCICTBUE
MarHuToB, JAECWCTBUE MarHUTHOTO IOJII Ha MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs
WHIYKIHS) TI0 OINUCAHUI0O UX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JJaHHOE (PU3NUecKoe SBICHHUE;

pacrio3HaBaTh MPOSBICHUE U3YyYCHHBIX (PU3MUECKUX SIBICHUI B OKpYKaIOIIeM MHpE, B
TOM 4yucie (u3nueckue SBIEHUS B NPUPOJE: IOBEPXHOCTHOE HATSIKEHUE H
KallWJUISIPHBIE SIBJIEHWS B TNPUPOAE, KpHUCTaulbl B mpupone, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00Opa3oBaHHE POCHL, TyMaHa, WHEs, CHera,
AIIEKTPUUYECKHE SBJICHUS B aTMOC(epe, SJEKTPUIECTBO KUBBIX OPTaHU3MOB, MarHUTHOE
noJnie 3eMiu, peiid moaoCcoB, poJib MATHUTHOTO MOJIS JUIS KU3HH Ha 3emiie, OIspHOe
CUSIHHE, IpPH OSTOM NEPEeBOJAUTH MPAKTHYECKYI0 3ajadyy B Y4eOHYIO, BBIIEISTH
CYILIECTBEHHbIE CBOICTBA (MPU3HAKHU) (PU3MUYECKUX SIBICHUM;

OIKCHIBaTh M3YYEHHbIE CBOICTBA Tel U (PU3NYECKUE SBJICHUS, UCIONB3Ys (pu3mueckue
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAsS HHEPrus, KOJIMYECTBO TEIIOTHI, YyHAEIbHAs
TEIJIOEMKOCTh ~ BEIIECTBA, YZAENbHAs TEIUIOTAa IUIABJICHMS, YAEJIbHAas TEIIOTa
napooOpa3oBaHus, y/AENbHAas TEIUIOTa CTOPaHMS TOIUTUBA, KOd()(UIIMEHT moie3HOoro
NEHCTBUS TEIJIOBOM MAalIWHBI, OTHOCUTEIbHAs BIAXHOCTh BO3AYyXa, SJEKTPUUYECKUN
3apsJ, CHUJIa TOKA, JIEKTPUYECKOE HANPSKEHHUE, COITPOTUBIICHUE ITPOBOIHUKA, YIEIBHOE



COIPOTHUBJICHHE BELIECTBA, padOTa U MOILHOCTb IEKTPUUECKOI0 TOKA), IIPU ONMHUCAHUU
MPAaBUIBLHO TPAKTOBATh (PU3UUECKUI CMBICI UCIIONIB3YEMbIX BEJIHMUMH, 0003HAUYCHUS U
eIMHUIBl (PU3MYECKUX BEJIWYMH, HAXOOUTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO
(GU3NYECKyI0 BEIMYMHY C JPYTUMH BEITUYMHAMH, CTPOUTH TpauKu H3yuYeHHBIX
3aBUCUMOCTEH (PU3NYECKUX BETUYHH;

XapakTepu3oBaTb CBOWCTBA TeJ, (U3MUECKUE SBJIECHUS M TPOLECCHl, HCIONb3Ys
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKONM TEOPUM CTPOCHHs BEILIECTBA,
MIPUHIIMII CYNIEPIO3UIINHY ToJIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUSs 3apsija,
3akoH OMma Ju1s ydyacTka 1enu, 3akoH Jxoyns—JIeHna, 3akoH CoOXpaHeHus JHEPTUH, TIPU
9TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3allUChIBATh €r0 MaTeMaTHYECcKOe
BBIPA)KCHUE;

00BACHATh (U3MYECKHE MPOIECcChl M CBOMCTBAa Ted, B TOM YHUCIE U B KOHTEKCTE
CUTYyalui IIPAaKTUKO-OPUEHTHUPOBAHHOI O XapakTepa: BBISIBJISITh
MPUYMHHO-CJIEICTBEHHBIE CBSA3M, CTPOUTh OOBSICHEHHE U3 |—2 JIOrMYecKuX LIaros ¢
oropoi Ha 1-2 U3ydyeHHbIX CBOMCTBA (U3UYECKUX SIBICHUH, PU3NUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemath pacuéTHble 3ahaud B 2-3 AEHCTBUS, HCHOJIb3Ys 3aKOHbI M (OPMYJIBL,
CBSI3bIBAIOIIME (PU3UUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3aa4H 3aITHChIBAThH
KpaTKoe YCIIOBHME, BBIABIATh HEIOCTATOK JAHHBIX JAJIS pELIeHMs 3ajaud, BbIOMpPATh
3aKOHBI U POPMYIIBI, HEOOXOMMBIE /ISl €€ PEeIICHHS, IPOBOIUTH PACYETHI M CPABHUBATH
MOJYy4YEHHOE 3HaYeHNEe (PU3UUECKON BETMUUHBI C U3BECTHBIMU JIAHHBIMH;

pacro3HaBaTh NPOOJIEMbl, KOTOPBIE MOYKHO PELLIUTh IPU MOMOLIH (PU3NYECKUX METOJIOB,
HCIIONIb3YSl ONMCAaHUE WCCIECAOBAHMS, BBIACIATH IIPOBEPSAEMOE IIPEANIONIOKEHHUE,
OLIEHMBATh IIPABWIIBHOCTH MOPSJIKA IPOBEACHMS UCCIIEA0BAaHNUs, A€IaTh BBIBObI;
MIPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKUX CBOWCTB
Ten (KamWwUISpHbIE SBIIEHUS, 3aBUCHUMOCTb JIaBJICHHS BO3JyxXa OT ero o0bnéma,
TEMIIEPATYPBI, CKOPOCTHU MTPOLIECCA OCTBIBAHUS U HarPEBAaHUSA IIPU U3IYYCHHUH OT I[BETa
U3IyJaome (Imorjiomaromeil) MOBEpPXHOCTH, CKOPOCTh HCIAPEHHUs BOABI  OT
TEMIIEPATYPbl JKUIAKOCTH W IUIOIIAOUM €€ IIOBEPXHOCTH, OJJICKTpHU3alMs Tel H
B3aUMOJICUCTBUE DJIEKTPUYECKUX 3aps0B, B3aUMOACUCTBUE IOCTOSHHBIX MarHuTOB,
BHU3YyalIM3alysi MATHUTHBIX MOJEH MOCTOSHHBIX MarHUTOB, IEUCTBUS MAarHUTHOTO ITOJISI
Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTAa, CBOMCTBA JJIEKTPOJBUIATEIS
IIOCTOSIHHOI'0 TOKa): (hOpMYJIMpPOBaTh IPOBEPsieMble MPEANONIOKEHUs, CcOOUpaTh
YCTAaHOBKY M3 MPEAJIOKEHHOr0 O00OpYJOBaHMs, OINUCHIBAaTb XOJ ONbITa U
(bopMynHupoBaTh BHIBOABI;

BBIIIOJIHATh MPSAMBIE U3MEPEHHsI TEMIIEPATypbl, OTHOCUTEIBHON BIIAJKHOCTH BO31yXa,
CWJIbl TOKA, HAINpPSOKEHUS C HCIOJb30BAHHWEM AaHAJIOTOBBIX NPUOOPOB M JaTUYMKOB
(¢u3nYecKux BEIMYMH, CPAaBHUBATh pPE3ylbTaThl H3MEPEHUIl ¢ y4€TOM 3aJaHHOM
aOCOJIOTHOM TOTPEeITHOCTH;

MPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKONW BEIWYMHBI OT APYroi C
HCIOJIb30BAaHUEM MPSAMBIX W3MEpPEHUI (3aBUCUMOCTH COIPOTUBIIEHUSI NMPOBOAHHUKA OT
€ro JUIMHBI, IUIOIIAAN IIOIIEPEYHOr0 CEYECHUSI U YIEIbHOIO COIPOTUBIICHUs BELIECTBA
IIPOBOJIHMKA, CHJIBI TOKA, UAYIIETO Ye€pe3 MPOBOAHMK, OT HAIIPSHKEHUS HA IPOBOJHUKE,
HCCJIEJOBAaHUE T10CJIEIOBATEIBHOIO U MApaJUIEIbHOIO COEJUHEHUM IPOBOJHUKOB):
IUTAHUPOBATh UCCIIE0BaHUE, COOMPATh YCTAaHOBKY U BBINOIHATH MU3MEPEHMs, Cleays



IPEATIOKEHHOMY IIJIaHy, (GUKCHPOBATh PE3yJIbTAaThl IOJIYYCHHOW 3aBUCHMOCTH B BHJIE
TaOuu1 1 TpaduKoB, AeNaTh BEIBOABI IO PE3YJIbTaTaM UCCIICIOBAHMS,

® TIPOBOJUTH KOCBEHHBIE M3MEpEHUs (pu3ndecKkux BenuuuH (yIeibHas TEITOEMKOCTh
BEIIIECTBA, COMPOTUBJICHUE MPOBOJHIKA, pab0oTa U MOIIHOCTH JEKTPUUYECKOTO TOKA):
IUIAHUPOBATh HM3MEPEHHsI, COOMpAaTh OKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys
MPEUIOKEHHON HHCTPYKIIUH, U BEIYUCIISITh 3HAYCHHUE BEIIMYMHBI;

e coOmojgaTh TMpaBWJa TEXHUKH O€30MacHOCTH TIpH pabore ¢ 1abopaTOpHBIM
000py0OBaHUEM;

® XapaKTepH30BaTh NPUHIUIBI JEHCTBUSA W3YYEHHBIX MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpoil HAa MX omucaHus (B TOM YHCIE: CUCTEMa OTOIUICHHS JIOMOB,
THTPOMETpP, TapoBas TypOMHA, aMIepMeTp, BOJIBTMETP, CUYETUMK DIIEKTPUIECKON
SHEpPIrHH, DIIEKTPOOCBETHTENbHbIE TNPUOOPHI, HarpeBaTeNbHbIE AIIEKTPONPUOOPHI
(TpuMepBI), SJEKTPUYECKUE TPEIOXPAHUTENHN, 3JIEKTPOMArHUT, 3JIEKTPOJIBUTATEIb
MIOCTOSIHHOI'0 TOKAa), HCMOJNb3ysd 3HAHUS O CBOMCTBAaX (DM3MYECKUX SBICHUH U
HeoOxoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

® pAacmo3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIbHBIE MPHOOPHI IO
CXeéMaM M CXEMaTUYHBIM PUCYHKaM (’KMJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
THTPOMETp, JBHUTAaTelIh BHYTPEHHEI'O CrOPAaHMUs, JJEKTPOCKOIN, PEOCTaT), COCTABISATH
CXEMBI DJICKTPUYECKUX LIENeH ¢ MocieaoBaTeIbHbIM U NapaljiebHbIM COEAUHEHUEM
AJIEMEHTOB, Pa3Inyas yCIOBHBIE 0003HAUCHUS 2JIEMEHTOB JIEKTPHUYECKHX TICTICH;

® T[PUBOAUTH TMpPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O TWPUMEpPax) MPAKTHIECKOTO
UCTIONB30BaHMsI (U3MYECKUX 3HAHUH B TIOBCEAHEBHOW JKU3HH IS OOecreueHHs
0e30macHOCTH TpH OOpameHuH C TPUOOpaMH W TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHS 3/7I0pOBbS U COONIOJNCHHS HOPM OSKOJIOTHYECKOTO IIOBEJCHHUS B
OKpY’Karollen cpee;

®  OCYIIECTBIIATH MOUCK HHPOpMALIUU (PU3HUecKoro coaepkanus B IHTepHeTe, Ha OCHOBE
UMEIOUINXCS 3HAHUN W MyTEM CPAaBHEHUS JONOIHUTEIBHBIX HCTOYHHKOB BBIICIATH
MH(POPMALINIO, KOTOpast SIBIISICTCS IPOTHBOPEUYUBON MM MOXKET OBITh HEZOCTOBEPHOI;

®  JCIIOJB30BATh MPH BHIMOJHEHUH YYEOHBIX 3aJaHUI HayYHO--TIOMYJSPHYIO JTUTEPATYPy
(bU3NIECKOro CoNIepKaHus, CIIPABOYHBIE MaTEPHAJIbL, pecypchl cetn IHTepHeT, BiaieTh
npuéMamMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHus HH(OpMAIMM M3 OAHOM
3HAKOBOW CHCTEMBI B JIPYTYIO;

e co3laBaTh COOCTBEHHBIE NHCbMEHHBIE W KpaTKUE YCTHBIE COOOLIeHMs, 0000mas
MHPOPMALINIO M3 HECKOIBKMX MCTOYHUKOB (DU3NYECKOrO COAEP)KAHUS, B TOM YHCIIE
nyOJIMYHO  TPEACTABIATH  Pe3yJbTaThl  NMPOEKTHOW WM  HMCCIEI0BATEIbCKOM
JeATeIbHOCTH, TIPH 3TOM I'PaMOTHO HMCIOJIb30BaTh M3y4YEHHBIH MOHATUIHBIA anmapar
Kypca (QHU3MKH, COMPOBOXKIATh BBHICTYIICHHE MTPE3CHTAIUCH;

® [pU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB W MCCIECIOBAHUN (PU3UUYECKUX IPOIECCOB
pacnpesensiTh 00S3aHHOCTH B IPYIIE B COOTBETCTBHM C IIOCTABJICHHBIMH 3a/1a4aMH,
CIICIUTh 3a BBINOJHEHHWEM IUIaHAa ACUCTBUH M KOPPEKTUPOBATH €ro, aJleKBaTHO
OLICHWBAaTh COOCTBEHHBIH BKJaJ B  JCSATENBHOCTh TPYIIBI, BBICTPAaHBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISE TOTOBHOCTD pa3peniaTh KOH(IUKTEHIL.

K xoHny oOyueHus B 9 KJjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaxatb COPMHPOBAHHOCTD y 00yUAIOIINXCS YMEHUN:

® JCIOJNB30BaTh TOHSTHS: CHUCTEMa OTcYéra, MaTepHajbHas TOYKa, TPACKTOpUS,

OTHOCHTEIIFHOCTh MEXaHWYECKOTO JBIDKCHHUS, feopmMarus (ynpyras, IiiacTH4ecKast),



TpeHHE, LEHTPOCTPEMUTEIIbHOE YCKOPEHHE, HEBECOMOCTb U MEeperpy3Kkd, LEHTP
TSOKECTH, aOCOMIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPJOro Tela, pPaBHOBECHE,
MEXaHW4YecKue KoiebGaHusi U  BOJNHBI, 3BYK, HWH(QPa3ByK H  YJIbTPas3BYK,
ANIEKTPOMATrHUTHBIC BOJIHBI, ITKada 3JCKTPOMArHUTHBIX BOIIH, CBET, OJM30PYKOCTh U
JabHO30PKOCTh, CHEKTPbl HCHYCKaHWs W TOIJIOlIeHus, anb(pa-, Oera- W ramma-
W3ITydeHUs], H30TOIIBI, sIACpHAs DJHEPTeTHKA;

pa3nuyath SBJICHHS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABIKEHHE, CBOOOTHOE MAZCHNE Tell, PABHOMEPHOE
JIBUKEHHE TI0 OKPYXXHOCTH, B3aUMOJCUCTBHUE TeJ, pPEAKTHBHOE JBHKEHUE,
KosieOaTenbHOe ABMKEHHUE (3aTyXalllHe W BBIHYXICHHBIC KOJeOaHMs), PE30HAHC,
BOJTHOBOE JIBIDKCHHE, OTpPaKEHHE 3BYKa, MPSMOJIMHEHHOE pPaclpoCTpaHEeHHUE,
OTpa’KE€HHUE U MPEIOMJICHUE CBETA, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3I0kKEHHE
0enoro cBera B CHEKTP M CIOXKEHHE CIEKTPaJbHBIX I[BETOB, IHUCIIEPCHUS CBETa,
€CTECTBEHHAs PaJl0aKTUBHOCTh, BOSHUKHOBEHUE IMHEHYATOr O CIIEKTPa U3ITYUEHHUS ) 110
OIMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, ICMOHCTPHPYIOIINUX JTAHHOE
¢busnyeckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKpYy’KarolieM mupe (B
TOM 4Hucie (PU3NYECKUE SBICHUS B MPUPOJIC: MPHUIUBBI U OTIIUBHI, ABMKCHUE IJIAHET
ConHe4yHOl CUCTEMBI, peaKTUBHOE ABM)KEHUE KUBBIX OPraHU3MOB, BOCIIPUITHE 3BYKOB
KUBOTHBIMH, 3EMIJICTPACEHUE, CEHCMUYECKHE BOJHBI, ILYHAMH, 5XO, I[BETa Tell,
ONTMYECKHE  SBJICHHS B  MpHpoAe, OWONOrudeckoe JeWcTBHE  BHAUMOTIO,
yIbTPa(PHOIETOBOrO M PEHTIEHOBCKOTO HM3JYYEHHUM, €CTECTBEHHBINH pPaJliOaKTUBHBIN
(GOH, KOCMHUYECKHE Iy4d, pAJHMOAKTUBHOE W3IyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JCHCTBHE PATMOAKTUBHBIX M3ITYICHUN HA OPTaHW3M YEJIOBEKa), IPU dTOM MEPEBOIUTH
MPAKTUYECKYIO 33/1auyy B Y4€OHYIO, BBIICISITH CYIIECTBEHHBbIC CBOWCTBA (MIPU3HAKU)
(bu3nUecKuX SBJICHUN;

OIKCHIBATh M3YYCHHBIC CBOMCTBA TeN U (PU3UYCCKUE SBICHUS, UCMIONB3Ys (pu3mdeckue
BEJTMYMHBI (CpPelHsss U MTHOBEHHas CKOPOCTh Tella MpHU HEPAaBHOMEPHOM JIBUKEHUH,
YCKOpEHHE, MepeMeIIeHue, MyTh, YII0Bas CKOPOCTh, CHJIa TPEHHs, CHJIA YIPYroCTH,
CHJIa TSDKECTH, YCKOpPEHHE CBOOOJHOrO MaJieHus, BEC Tela, UMITYIbC Tella, UMITYJIbC
CHJIBI, MEXaHHUYeCKasi pab0Ta U MOUIHOCTh, MTOTEHIIMATBHASI SHEPTHS Tea, TOAHATOTO
HaJ TOBEPXHOCTHIO 3€MIIU, MOTCHIINANIbHAS SHEPTUS CKATOW MPYKUHBI, KUHETUYECKAast
SHEPrHs, TOJHAS MEXaHWYEeCKasi SHEPTHs, IEPUOJ] M 9acTOTa KoJeOaHW, IUTHHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CPEIbl),
IIpU ONKCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI MCIIOJIb3YyEeMbIX BEJIMYUH,
0003HAYCHUS U €IUHULBI (U3MUECKUX BEIMYUH, HAXOIUTH (DOPMYIIBI, CBSA3BIBAIOIIUE
JaHHYIO PU3NYECKYI0 BETMUMHY C JPYTUMHU BEIMYUHAMH, CTPOUTD TpaduKy U3yIECHHBIX
3aBUCHMOCTEH (PH3UICCKUX BEITHYUNH;

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MYECKUE SBICHUS U MPOLECCHI, UCTOIb3Ys 3aKOH
COXPAaHEHUS SHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHS, MPUHIUI CYIEPIO3UIINH CHII,
MIPUHIIMIT OTHOCUTENbHOCTHU [ anmuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPA)KEHUS U TPEJIOMIIEHUS CBETa, 3aKOHBl COXpPAaHEHHUS 3apsAOBOrO U
MacCOBOT'0 YHCEJ ITPH SICPHBIX PEAKIHUSIX, TIPU ITOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa U 3aMUCBIBATh €0 MaTEMAaTHYECKOE BHIPAKECHHUE;

OOBSACHATh (M3WYECKHE MPOIECCH M CBOKMCTBAa TEN, B TOM YHCIE U B KOHTEKCTE
CUTyalluii  MpPaKTUKO-OPUEHTHUPOBAHHOT'O  XapakTepa:  BBIABIATH  MPUYHMHHO--



CJICJICTBEHHBIC CBSI3H, CTPOUThH OOBICHEHHE U3 2—3 JIOTHYECKUX IIAaroB C OMOPOM Ha 2—
3 U3YyYEHHBIX CBOWCTBA (PU3MUECKUX SABICHHUH, (U3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemare pacuéTHbIe 3aJa4l (ONMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUM ), UCIIONb3Ys
3aKOHBl M (hOpMYJBl, CBsI3bIBaIOLIME (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHajIM3a
yCJIOBUSL 3a/layd 3alliChIBaThb KpATKOE YCJIOBHME, BBISBIATH HENOCTAIOLIUE WM
M30BITOYHBIE JTAaHHBIC, BHIOUPATh 3aKOHBI M (POPMYIBI, HEOOXOAUMBIE Ui PEIICHHUS,
MPOBOAUTH PACUEThl U OLEHUBATh PEATUCTUYHOCTh TOJYyYEHHOrO 3HAYEHUs
(U3NYECKOil BETMUNHBL;

pacrio3HaBath pooJIeMbl, KOTOPbIE MOKHO PEILIUTH IIPU MOMOIIU (PU3MUECKUX METOJI0B,
UCIONIb3YSl OINKCAHUE MCCIEOBAHUS, BBIACIATH MPOBEPSIEMOE IIPEINOI0KEHUE,
OLIEHMBATh MPAaBUJIBHOCTh IOpPSJIKa TMPOBEIEHHUS HCCIEI0BaHMs, JeNaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOIEHUN U OIBITOB;

IIPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUM MM (PU3NYECKUX CBOWCTB
Tes (U3ydeHue BTOporo 3akoHa HplOTOHa, 3aKOHA COXpaHEHHUs SHEPIUH, 3aBUCUMOCTh
nepuoa KojaeOaHuil NPy KMHHOTO MAasgTHUKA OT MacChl rpy3a M KECTKOCTH MPYKHUHBI U
HE3aBUCHUMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEHHOE pacpoCcTpaHeHHE
CBETa, pa3siokeHue OEJI0ro CBETa B CIIEKTP, H3yUYSHHE CBOMCTB U300paKEHHS B IIIOCKOM
3epKajle U CBOWCTB M300pakeHUs INpenMeTa B coOuparomiedl JuH3e, HaOiIroaeHue
CIUIOIIHBIX M JIMHEWYaThIX CHEKTPOB M3JIy4YEHUS): CaMOCTOSTEIbHO COOMpaTh
YCTAHOBKY M3 M30BITOYHOr0 Habopa 00OpYJOBaHUs, OMHUCHIBATH XOJI ONBITA M €ro
pe3yabTaThl, (OPMYJIUPOBATH BHIBOBI;

MPOBOJUTH TPU HEOOXOAMMOCTH CEpUI0 TPSMBIX H3MEPEHUH, OIpeneNnsis cpenHee
3Ha4YeHUe M3MepsieMOoll BenuuuHbl ((POKYCHOE pacCTOSIHME COOMparollied JUH3bI),
000CHOBBIBaTh BBIOOP CrIoco0a U3MepeHus (M3MEPUTENHLHOr0 Tpuoopa);

MPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEJIWYMH C MCIOJIb30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTbD ITyTU OT BPEMEHU IIPH PABHOYCKOPEHHOM JBH>KEHUH
0e3 HayabHOW CKOPOCTH, eproJia KoIeOaHnii MaTeMaTHUYECKOr0 MassTHUKA OT JUIUHBI
HUTH, 3aBUCUMOCTH yIJIa OTPAXKEHUs CBETA OT YIJIa MaJCHUs U yria MpeJoMIIEHUs OT
yIJla majieHus1): TUIAHUPOBATh HCCIEOBAaHUE, CAaMOCTOSATENIbHO COOMPATh yCTAaHOBKY,
(GUKCUPOBATh pe3yJbTaThl MOTYYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHJE
TabuL ¥ TpauKoB, JIEaTh BHIBOJIBI 110 pE3yibTaTaM UCCIIEI0BAHUS;

IPOBOJUTH KOCBEHHBIE M3MEpEHHs (PU3MUECKUX BEIUYUH (CpemHsst CKOpPOCTh H
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JABM)KEHUH, YCKOPEHHE CBOOOAHOIO MajJeHUs,
KECTKOCTh MPYXHUHBI, KOIQOUIUEHT TPEHUS CKOIBKEHHS, MEXaHW4yeckas pabora H
MOII[HOCTb, YAaCTOTA ¥ EPUOJ KoJieOaHUI MaTEMaTUYECKOr 0 U PYKMHHOI'O MaTHUKOB,
ONTHYECKAsi cuja COOHMpAIOIIeN JIMH3BI, PAJUOAKTUBHBIA (OH): IUIAHUPOBATH
U3MEpEHUusi, coOUpaTh HKCHEPUMEHTAIBbHYIO YCTAaHOBKY M BBINOJHATH H3MEpPEHUs,
cleys NpeyI0KEHHON HHCTPYKIMH, BBIYUCIIATH 3HAaUEHNUE BEJINUYMHBI M aHAJIN3UPOBATh
MOJy4EHHBIE PE3YNbTaThl C YUETOM 33JJaHHOM MOTrPELIHOCTH U3MEPEHU;

coOmoaTh TMpaBWila TEXHUKUW Oe3omacHocTH mpu pabore ¢  1abOpaTOpHBIM
000pyIOBaHUEM;

pasnnyaTh OCHOBHBIE NPHU3HAKM H3YYEHHBIX (U3MYECKUX MOJeNel: MaTepuasbHas
TOYKa, aOCONFOTHO TBEPJOE TEJIO, TOYCYHBIH MCTOYHUK CBETA, JIyd, TOHKAS JIMH3A,
IUTaHeTapHasi MOJIeNIb aTOMa, HYKJIOHHAs: MOJIeNIb aTOMHOTO s1JIpa;



XapaKTepU30BaTh NPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OIOPOI Ha UX ONHUCAHMS (B TOM YHCIIE: CIUIOMETD, NaTYMKH IOJ0KEHUS,
paccTosiHUs M YCKOPEHMsI, PAKeTa, 3XO0JI0T, OUKHU, IIEPUCKOII, (poToannapaT, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOIl, JI03UMETp, Kamepa BuibcoHa), UCHONB3Yys 3HAHUS O
CBOMCTBaxX (PM3NYECKUX SBJICHUNA U HEOOXOAUMBIE (PU3UUYECKHE 3aKOHOMEPHOCTH;
HCIIOJIB30BaTh CXEMBl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
M3MEPUTENIBHBIX MPUOOPOB U TEXHOJIOTHYECKUX MPOLIECCOB MPU PELICHUH y4eOHO--
MPAKTUYECKUX 3a7ay, ONTHYECKUE CXEMBbI JJIsl MOCTPOCHUS M300paXeHUH B IJIOCKOM
3epKajie U coOuparomniei TuH3e;

IPUBOAUTH MpPHUMEPHl (HAXOAWTh HHGOPMAIMIO O MpPUMEpax) MPAKTUYECKOTrO
HCIONB30BaHUsl (U3NYECKUX 3HAHUM B TOBCEAHEBHOM JKM3HU JJIsi oOOecreyeHUs
06e30macHOCTH MpH OOpalleHuH C NpudopaMH U TEXHUYECKUMH YCTpOMCTBaMH,
COXpPaHEHHs 3JI0POBbS U COOJIIOJICHHS] HOPM DKOJOIMUYECKOr'0 IIOBEJICHMS B
OKpY’Karollen cpee;

OCYLIECTBIATh NOUCK HHGpoOpMamuu (Qu3Mdeckoro cojepxkanus B HHTepHere,
CaMOCTOATENbHO (OPMYJIHUPYsSI MOMCKOBBIM 3ampoC, HAaXOAUTh IYTHU OIpPEAETICHUS
JIOCTOBEPHOCTH TOJIyUeHHOH HWHGOpPMAallMM Ha OCHOBE HMEIOLUIUXCA 3HAHUH U
JIONOJIHUTENbHBIX HCTOUHUKOB;

MCIOJIb30BaTh MPHU BHIMIOJIHEHUH y4eOHBIX 3aJaHUi HayYHO--TIONYJISIPHYIO JIUTEPATyPy
(GuU3MYECKOro coepkKaHus, CIpaBOYHbIE MaTepHalIbl, peCypchl ceTu VIHTepHeT, BlaieTh
npuéMamM KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpazoBaHust HH(OpMAIMM W3 OIHOM
3HAKOBOM CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbIE NMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE HH(OpMaIUU U3
HECKOJIbKUX MCTOYHUKOB (DU3UYECKOTO COJAEpXKaHUs, MyOJUYHO MPEICTABIAThH
pe3ynbTaThl IPOEKTHOM WIJIM HCCIEN0BATEIBCKON JESITENBHOCTH, MPU 3TOM I'PaMOTHO
UCTIOJIb30BaTh HM3YYCHHBIM IMOHATUHHBINA ammapar M3y4yaemoro pasjena (QHU3UKd H
COIPOBOXKAATh BBICTYIUIEHHE IIpe3eHTalued ¢ Yy4€ToM OCOOEHHOCTEH ayauTopun
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacoB DJIEeKTPOHHbIE
Ne HauMeHoBaHMe pa3ieioB U TeM (uudposbIe)
Kontpoasubie | IlpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. ®u3uka u eé pojib B NO3HAHUU OKPY:KAIOLIEr0 MUPa
bu6mmoreka [{JOK
1.1 o - 2
MSHEA - Hayka O Hpupole https://m.edsoo.ru/7f416194
Bub6nunoreka [JOK
1.2 o 2 1
HIBHHACCIHE BETHHAMHAL https://m.eds00.ru/7f416194
1.3 EcrecTBeHHOHAaY4YHBIN METO/] TO3HAHUS 2 bubmmorera [OK
' v A https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHHHU BelleCTBA
bub6nunoreka [JOK
2.1 C 1
TpoeHHe pettecTEa https://m.eds00.ru/7f416194
99 JIBrKeHre U B3aMMOICUCTBUE YaCTHI] 9 bubmuoreka [JOK
' BEILECTBA https://m.eds00.ru/7f416194
bubmuoreka [[OK
2.3 A 2 1
TPETATHEIE COCTOARMA BetecTBa https://m.eds00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHHe U B3auMo/ieiicTBHE TeJl
3.1 MexaHU4YeCKOe IBHKCHUE 3 bubmorexa [JOK

https://m.edsoo.ru/7f416194
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bu6nunoreka [JOK

3.2 Muepuus, macca, nioTHoCTE > https://m.edsoo.ru/7f416194
bubmoreka [JOK
3.3 Crna. Bumer cun 14 https://m.edso0.ru/7f416194
Hroro no pazueny 22
Pa3nen 4. JlaBiienne TBEPABIX TeJl, :KUAKOCTEN H ra3oB
41 Hasnenue. [lepenaua gaBieHus: TBEPAbIMU 3 bu6moreka [JOK
' TeIaMH, JKHUAKOCTSIMH U ra3amMu https://m.edsoo0.ru/7f416194
bubnunoreka [JOK
4.2 Jlasnenue xuaKoctn S https://m.edso0.ru/7f416194
bu6mmoreka [JOK
4.3 Atmoceproe asrenue 6 https://m.eds00.ru/7f416194
44 JlelicTBrE JKUIKOCTH U Ta3a HA MOrPyKEHHOE 7 bubmuorexa [{OK
' B HUX TEJO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. PaGora u MOIIHOCTb. DHeprust
bu6nunoreka [JOK
1 P
S a60Ta M MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
5.2 Hpocthie mexanm3mbl S https://m.edso00.ru/7f416194
bubmnoreka I[JOK
53 Mexanuueckas sueprus 3 https://m.eds00.ru/7f416194
Wroro no pazneny 11
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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8 KUIIACC

KosmnuecTBo yacoB DJIeKTPOHHbIE
HaunMeHnoBaHue pa3jaesioB H TEM mudpoBLIe
Ne i/ P Kontpoabnbie | TpakTtnueckue (upp )
NMporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcsl
Pasznen 1. TenioBLIe ABJICHUS
. bubnuoreka [JOK
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bubmuoreka [JOK
12 Ternosbie mporecce! 22 2 3 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 29
Pasznen 2. JjiekTpuyecKkre U MArHUTHbIE SIBJICHUS
91 DneKTpuuecKue 3apsiabl. 3apsHKeHHBIE Tena 6 bubnuoreka [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 [TocTOsIHHBIN IEKTPUYECKHI TOK 21 1 6 https://m.edsoo.ru/7f418 1ce
2.3 MarauTHEIE SIBIIEHUS 6 1 bubmmorexa [{OK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 1
DIIEKTPOMATHHTHAS HHIYKIIHS 3 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 36
PesepBHOE Bpems 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 10
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9 KUIIACC

KosmnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (uu¢posbie)
Ne i/ Kontpoabnbie | TpakTtnueckue
NMporpamMmbl Bceero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
Pa3ngen 1. Mexannuyeckue siBJeHUS
11 Mexaandeckoe JBHKEHUE U CITOCOOBI €T0 11 1 1 bu6mmoreka [JOK
' OITHCAHHMSI https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 BaanmozercTare Ten 20 . 2 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1. 11 1 2
3 3aKOHEI COXpaHeHUA https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 42
Paznen 2. MexaHuuyeckue KoJ1e0aHUS U BOJHBI
bu6nuoreka [JOK
2.1 M 1
CXAHHUECKHE KOTCOAHMS 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1
CXAHITICCRIC BOMHBL IBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 14

Pa3nen 3. JjekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI

DIeKTPOMArHUTHOE TIOJIE U bubnuoreka [IOK
3.1 6
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3gen 4. CBeToOBbIE IBJICHUSA
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4.1 3aKOHBI PaCIPOCTPAHCHUS CBETA 6 bubmorexa [JOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 httos://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6emoro cBera B CIIEKTP 3 bubmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBanTOBbBIE SIBJIEHH S
5.1 Hcmyckanue u MoryioneHue CBeTa aToOMOM 3 bubmorexa LOK
' Y H https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
52 CTpocHue aToMHOr0 1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 A 7
JIEpHbIE PEaKLUU https://m.edsoo.ru/7f41a4a6
Hroro mo paznmeny 16
Pasnean 6. IloBTopuTe/IbHO-000011aK01IMIT MOY.Ib
6.1 [ToBTOpEeHME 1 0000IIEHUE COEepPKAHUS 9 bubmuoreka [JOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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