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HOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo ¢u3Mke Ha YpOBHE OCHOBHOTO O0IIero oOpa3oBaHMUsl COCTaBl€HA Ha
OCHOBE TOJIOXKCHU M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypPOBHE OCHOBHOM
oOpasoBatenbHON Tporpammel, mpeactaBieHHbx B DPI'OC OO0, a Takke ¢ y4éToM
benepanpHOl paboyeil mporpammbl BocmuTaHus W KoHIenmuu mnpenojaBaHus y4eOHOTO
npeameta «Pusukay.
Copepxanue  mporpaMmbl 1o  (usuke  HampaBieHo  Ha  (OpMHUPOBaHUE
€CTECTBEHHO-HAyYHOH T'PaMOTHOCTH OOYyYaroIIMXCS M OpraHU3alMi0 HM3ydeHUs (U3MKA Ha
NesTEeNIbHOCTHOW OCHOBe. B mporpamme mo (u3uke YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO
npenmera B peanusauuud TpeboBanuir PI'OC OOO K mIaHUPYEeMBIM JIUYHOCTHBIM U
METanpeMeTHBIM  pe3yinbTaTaM  OOy4deHus, a  TakkKe  MEXIpEeIMETHble  CBS3U
€CTECTBEHHO-HAYYHbIX YUE€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHMUs.
[Iporpamma no ¢u3MKe ycTaHaBIMBAET paclpelesieHue ydeOHOro MaTepuasa 1o rojam
oOyyeHus (IO KJaccam), MpeIJiaraeT MPUMEPHYIO TIOCIIEAOBATEIEHOCTE HU3YyYCHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUA MPEJAMETHOTO COJEpKaHUS M Y4E€Te BO3PACTHBIX
0cobeHHOCTeH 00yUaromuXxCsl.
[IporpamMma o ¢usuke pazpaboTaHa C IeJbI0 OKa3aHUsI METOAUYECKON TOMOIIH YUUTEIIO
B CO31aHUU paboyel MporpaMMBbI 10 Y4eOHOMY IPEIMETY.
®dusnKa SBISETCS CHCTEMO0OPa3yIOIIMM IS €CTECTBEHHO-HAYYHBIX y4eOHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUECKHe 3aKOHBI JeKaT B OCHOBE MPOIIECCOB U SBJIEHUH, N3y4aeMbIX XHUMUEH,
Ouosorueii, actpoHoMueit U pusudeckoi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHUpa, TPEAOCTaBIIsIeT HauOojee SCHbIe 00pa3lbl MPUMEHEHHS HAyYHOTO METOoja
MO3HAHUS, TO €CTh CII0CO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHUI O MHpE.
Opna U3 THaBHBIX 337a4 (PU3NYECKOro 00pa3oBaHUS B CTPYKType o0Iero oOpa3zoBaHUS
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH W HHTEpeca K HayKe Yy
o0ydJaronmxcs.
W3yuenne ¢usznkun Ha 0a30BOM YpOBHE TMPENAIONaraeT OBJIAJCHUE CIIEAYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYI0 TPAMOTHOCTD:
® Hay4YHO OOBICHSTH SIBICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS;
e MHTEPNPETUPOBATh JIAHHBIE M MCIIOJIB30BAaTh HAay4yHBIE J10Ka3aTeNbCTBA JUJIS
MOJTy4YEHUS BBIBOJIOB.
Henu wm3yueHuss (U3MKM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs ONpEICNCHBI B
Konnenmun npenoxaBanus yuyebnoro npenmera «®dusnka» B 00pa30BaTEIbHBIX OpraHU3alMIX
Poccuiickoit ®enepauuu, peanu3ylmUX OCHOBHBIE 00I11e00pa3oBaTe/IbHbIE MPOTrPAMMBL,
yrBepxka€HHON pemeHneM Koismerun Munncrepersa npocseunieHust Pocculickonn denepannu
(mpotokoi ot 3 nexkadbps 2019 r. Ne [1IK-48H).
esu nzyyeHus pU3NKu:
e MpuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydyarouxcs K HaydHOMY H3YYEHHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIIEKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;

® pa3BUTHE TPEIACTABICHUH O HAydHOM METOJ€ TO3HaHMA U (opmHpoBaHUE
HCCIIE0BATEIBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;

e (QopmMHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yjbTaTa U3yYeHHs] OCHOB CTPOCHMSI
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;



e (opMupoBaHHE MPEICTABICHUA O POIH (PU3UKHU JUJIsI PA3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE TNPEACTABICHMA O BO3MOXKHBIX cdepax Oymymeid mnpodeccuoHaTbHON
JeSTEeIbHOCTH, CBA3aHHOM ¢ (PU3UKOH, MOATOTOBKA K JlajbHeHIIeMy 00y4eHHUIO B ’TOM
HalpaBJICHUH.

JlocTIKeHHe ATHX IeNiell mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00eCIeYnBACTCs PEIICHUEM CIIECAYIOININX 3a1a4:

e [puOOpEeTeHHWE 3HAHUK O MAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puOOpeTeHWE YMEHHWH OIUCHIBAaTh W OOBSCHATH (PU3UUECKUE SBICHHUSA C
UCTIOJIb30BaHUEM IOJTyYEHHBIX 3HAHWH;

® OCBOGHHE METOJIOB pELICHHS NPOCTEHIINX pacu€THBIX 3aJa4 C HCHOJIb30BAHHUEM
(bu3n4ecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHbIX 3a/1a4;

e pa3BUTHE YMEHHMH HaONIOJATh TPUPOAHBIC SBICHUS W  BBHINOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCHEPUMEHTAJIbHBIE HCCIEAOBAHUS C MCIIOJIb30BAaHUEM
U3MEPUTENBHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboOTHl ¢ WHpOpMaIMel (PU3NYECKOro CcolIepKaHus, BKIHOYAs
MHPOPMALIMIO O COBPEMEHHBIX JOCTIDKCHHMAX (HU3UKH, aHAIW3 W KPUTUYECKOE
OlLICHMBAaHME NH(OPMAIINH;

® 3HAaKOMCTBO cO chepaMu npodhecCHOHANIBHON 1eATEIbHOCTH, CBA3aHHBIMU C (DU3UKOH,
¥ COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha IOCTHKECHUSAX (PH3HUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMS
otBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleno), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kimacce — 102 gaca (3 daca B HeZeio).

[peniaraemslii B mporpamme 1o Gpu3uKe nepedeHs JabopaTopHbIX padOT M OIBITOB HOCUT
PEKOMEHIATENbHBI XapakTep, YYUTeNlb AellaeT BHIOOp MpOBENEHHs Ja0OpaTOPHBIX paboOT H
OTIBITOB € YYETOM MHIUBUAYAJIBHBIX OCOOCHHOCTEN 00Y4atOLMXCsl, CIIUCKA IKCIIEPUMEHTAJIBHBIX
3aJJaHUi, IpeAIaraeMbIX B paMKax OCHOBHOT'O I'OCYJapCTBEHHOT'O 3K3aMeHa 1o (hU3HUKe.



COJEPKAHUE OBYYEHUA

7 KIIACC

Paznen 1. Pusuka u €€ poJib B NO3HAHUM OKPY:KAIOIIEr0 MUPA.

®usuka — Hayka o npupoze. fBneHus npuponasl. PU3NUECKue sBICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, ITEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3mepenue ¢usnueckux BenuuuH. Puszmueckue MTPUOOPHI.
[TorpemnocTs u3MepeHnii. MexayHapoaHas CUCTEMA EAVHULI.

Kak ¢wu3uka u npyrue ecTeCTBEHHbIE HAyKH M3Yy4arOT IMpHUpoAy. EcTecTBeHHO-Hay4dHBII
METOJ] TO3HaHWs: HaOJIIOACHHE, IOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBMKECHHE THIIOTE3,
SKCIIEPUMEHT [0 MPOBEPKE TUIOTE3, OObACHEHHE HabmogaemMoro spieHus. OnucaHue
(hU3UYECKUX SBICHUHN C TIOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHuuyeckue, TEIIOBbIE, JJIEKTPUUECKIE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uznueckue NpuOOPHI U MpolEeaypa NPSMbIX U3MEPEHHH aHAJTIOTOBBIM M IU(PPOBHIM

npubopom.

Jlabopamopusie padomot u onvimel.

1. OmpeneneHue LEHbI JEIEHUS LIKAIbl K3MEPUTEIBLHOTO TPUOOPA.

N3mepenue paccTossHUAMN.

3. HsmepeHue 00bEMa KUIKOCTH U TBEPIOTO TEA.
4. OrmnpeneneHue pa3MepoB MaJbIX TEJ.
5. N3mepeHne temmeparypsl IpU TOMOILIM KUIAKOCTHOIO TEPMOMETpAa M JAaTUUKA

TEeMITepaTypHhI.
6. IlpoBenenuwe wuccienOBaHUA IO MPOBEPKE THUMOTE3bI: MATBHOCTh TOJIETAa IIApHKa,
MyIIEHHOT'0 TOPU30HTANILHO, TeM OO0JIbIIe, YeM OOJBIIIEe BHICOTA MTyCKa.

Pasnen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUH BelleCTBA.

CtpoeHue BeliecTBa: aTOMbI W MOJEKYNbI, MX pa3Mmepbl. OMNbBITHI, JAOKa3bIBAIOIIHE
JTUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBmxenne yactuil BemecTBa. CBs3b CKOPOCTH [IBIDKCHHMSI YAaCTHI[ C TEMIIEpaTypOM.
BpoynoBckoe nBwxkenue, auddysus. BzaumopaeilcTBHe YacTHIl BELIECTBA: MPUTSHKEHUE H
OTTAJIKUBaHHE.

ArperaTHble COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIAKOCTEH W TBEPIBIX
(kpucTamnyeckux) Tel. B3auMocBsi3p MeXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperatHbIX

COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHhIX COCTOSTHUMN
BOJBL.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOT'O JABHKCHHS.

2. HaGmropenne muddy3uu.

3. HaOmroneHue sBIIeHHM, OOBICHIIONUXCS MPUTSKEHUEM WM OTTAJIKMBAHUEM YaCTHUIL
BELIECTBA.

Jlabopamopusie padomot u onvimel.

1. Oruenka quameTpa aToMa METOJIOM PSIOB (C HCIOIb30BaHUEM (poTorpaduii).

2. OnswITHI IO HAOJIOICHUIO TETUIOBOTO PACIIIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuskeHue U B3auMOAeiCTBUE TeJl.



Mexannueckoe JBHKEHHE. PaBHOMEpHOE M HEpaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsist CKOpOCTb ITPU HEPAaBHOMEPHOM JBUKEHUU. Pacy€T myTH 1 BpeMeHU JBUKEHUS.

SBneHue wHepuuu. 3aKOH HHepuuU. B3aumopeilcTBUE Tell KaKk NPUYMHA W3MEHEHUs
CKOPOCTH JBMKEHHMsS Tel. Macca kak Mepa uMHepTHOCTH Tena. IlmotHocTs BemectBa. CBs3b
TUTOTHOCTH C KOJTMYECTBOM MOJIEKY B €IMHUIE 00bEMA BEIIECTBA.

Cuwia Kak XapakTepuCTHKa B3aumonencTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JHHAMOMETpa. SIBIeHME TArOTEeHUs U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec Tema. HeBecomocth. CioxkeHHE CUJl, HalpaBiICHHBIX IO
oHOI npsimoii. PaBHozelcTByromas cuil. Cunna TpeHus. TpeHHe CKONbKEHUS U TPEHUE MOKOS.
TpeHue B IpUpoAe U TEXHUKE.

emoncmpayuu.

1. HaGumroeHne MEXaHUYEeCKOTO JIBHKEHUS Tena.

2. H3MepeHune CKOPOCTH NPSAMOJIUHENHOTO JBUKEHUS.

3. HaGmronenwue siBneHus: HHEPIUU.

4. HabmoneHue u3MEHEHHsI CKOPOCTU TIPH B3aUMOICHCTBUH TEII.
5. CpaBHEHHE Macc MO B3aUMOJECHCTBUIO TEJ.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOM MPSIMOH.

./Iaﬁopamopuble padomwvl u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABIKEHHUs (IIapUKa B >KUIKOCTH, MOJEIH

3JICKTPUIECKOTO aBTOMOOWIISL U TaK Jlajiee).
2. Ormpenenenue cpelHeld CKOPOCTU CKOJBKEHHs Opycka WIM IIapHKa M0 HAKJIOHHOMN
IUIOCKOCTH.

3. Ompexenenue WIOTHOCTH TBEPIOrO TENA.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsSkKeHUs (IedopMalii) MPYKHUHBI OT
MPUIIOKEHHON CHITBI.

5. OmbITHI, I€MOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHHs OT Beca Tela U
XapakTepa CONMPHUKACAIOLINXCS TOBEPXHOCTEH.

Pasznea 4. /laBjienne TBEPABIX TeJ, dKUIKOCTEH W ra30B.

JHasnenne. CriocoObl yMEHBIIICHUS U YBETTUYCHUS JaBicHus. [laBieHue ra3a. 3aBUCUMOCTD
JaBJieHus ra3a oT o0béma, Temneparypsl. Ilepenaua naBneHus TBEPAbIMU TeIaMU, KHUJIKOCTIMU
u razamu. 3akoH [lackans. [IlneBmaTuueckue MamMHbBIL. 3aBUCUMOCTBH JABJICHUS KUJIKOCTH OT
rryounsl.  ['mapocratuyeckuit  mapagokc. CooOmiaromuecss cocyabl. [ miapaBiuyeckue
MEXaHU3MBlI.

Atmocdepa 3emun u atmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHUS BO3AYIIHOU
o6onoukn 3emnu. Omnbir Toppuyemnu. M3mepenue atmochepHOro IaBieHUS. 3aBUCUMOCTh
atMoc(epHOro JaBi€HHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(EpHOTrOo AaBICHHUS.

Jle¥icTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJsio. BeITankuBaromas (apxumMeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBuCUMOCTH AaBJICHHUS ra3a OT TEMIEPATYPHI.

[lepenaya naBneHust JKUIKOCTHIO U Fa30M.
Coo0bmmaromuecs: CoCy/bl.

['mapaBauyeckuit mpecc.

[IposiBnenue nelicTBUs aTMOC(PEPHOTO 1aBICHHUS.

AW



3aBUCHMOCTh BBITAJIKUBAIOIICH CHJIBI OT 00BbEMa MOTPY)KEHHOW dYacTH Tella |
MIOTHOCTH JKUJTKOCTH.

PaBeHCTBO BBITAIKUBAIOIIECH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

VYcinoBue miaBaHWS TeJl: IUIABAHUE WM MOTPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOIIIECHHUS TUIOTHOCTEH TE€JIa U JKUIKOCTH.

Jlabopamopusie padomot u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMaA MOTPYKEHHOU B )KUJKOCTb
YacTH TeJIa.

OnpeneneHue BBITAIKUBAIOIIEH CWJIbL, JEHCTBYIOIIEH Ha TENO, IMOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTM BBITAIKUBAIOIIECH CHIIBI, JCHCTBYIOLIEH Ha TEJIO B
KUIKOCTH, OT MacChl TeJA.

OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAIOLICH CHUIIBI, JEHCTBYIOIEH Ha
TEJIO B JKUJKOCTH, OT 00bEMA MOrPYKEHHON B KUAKOCTb YACTU TeJla U OT IIOTHOCTH
KUIKOCTH.

KoHncTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKUM M OIpEACIICHUE €€
rpy30I10ABEMHOCTH.

Pa3nes 5. PaGora n MOIIHOCTB. DHeprus.
Mexanuueckasi pabora. MOLTHOCTb.
[IpocTeie MexaHU3MBI: pblyar, OJOK, HakJIOHHas IIOCKOCTh. IlpaBuio paBHOBecus

pbr4ara.

HpI/IMeHCHI/Ie IIpaBUjia paBHOBECHUA pbIUara K 6J'IOKy. «3o0m0T0€ IIpaBHUJIO» MCXAHUKH.

KII mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.
Mexanudeckas sHeprus. KuHetmyeckas W TOTeHIMandbHas dHeprus. llpeBpaiienue

OJIHOT'O BHJa MEXaHUUYECKOM OHEPTUU B z[pyroﬁ. 3aKoH COXPAHCHUS SHCPIrh B MCXAaHUKCE.

Jemoncmpayuu.
1. Tlpumepsl MPOCTHIX MEXAaHU3MOB.
Jlabopamopnuie padbomul u onvimel.
1. OmpeneneHue paOOTBl CHUIIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUHM Tejla IO
TOPU30HTAJILHON TTOBEPXHOCTH.
2. MHccnenoBanue ycioBUM paBHOBECHS pblyara.
3. Usmepenne KII/] HakKIOHHOM MIIOCKOCTH.
4. H3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPTUH.
8 KUIIACC

Pasnen 6. TenoBble siBJIeHHS.
OCHOBHBIE TTOJIOKEHUST MOJICKYJISIPHO--KUHETUYECKOM TEOpPHH CTPOEHHUA BellecTBa. Macca

U pasMm

€pbl aTOMOB U  MOJICKYII. OHBITBI, MOATBCPIKAAOIIUEC OCHOBHBIC ITOJIOKCHUSA

MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEpAOTO, )KUJIKOTO U Ta3000pa3HOr0 COCTOSHHM BelecTBa. Kpuctaimmyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB Ta30B, KUAKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKESHUMN
MOJICKYJISIPHO--KHHETHYECKOW Teopun. CmauyWBaHWE W KaMWUIIPHBIC SBICHHUSA. |eIJIOBOE
pacUIMpeHHe U CKaTHUe.

Temmepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHMIXKEHMSI YacCTHIIL.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH »SHEpruu: Teruionepenaya U
coBeplieHre padboThl. Bubl Temonepeaadn: TErIONPOBOIHOCTh, KOHBEKIIHS, U3IyYCHHUE.



KonnuecTBo TemnoTel. YeiabHas TEIUIOEMKOCTH BeEIIECTBA. 1eIIOOOMEH U TEILJI0OBOC
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OayiaHca. [lnmaBineHue u OTBEepIeBaHUEC KPUCTALTHYICCKHIX
BCIIECTB. YJIeNIbHAs TeIioTa IuiaBieHus. IlapooOpa3oBanue u KoHueHcanws. Mcmapenue.
Kunenne. YnenpHas Termiota mapooOpa3oBaHusl. 3aBUCUMOCTb TEeMIIEPaTypbl KHUIIEHUS OT
aTMOC(EpHOTO JIaBJICHHUS.

Bnaxxnocts Bo3myxa.

DHeprus TOIIMBA. Y IeTbHas TEIJI0Ta CrOPAHUS.

[Ipunuuner pabotsl TemnoBbix asurareneit KIIJ[ rtemoBoro asurarens. Temnosbie
JIBUTATEIHU U 3aLIUTa OKPYKAIOUIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPALICHUS YHEPrUU B TEIUIOBBIX MPOIECCaX.

emoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JBHIKEHUS.

Ha6monenue nuddysum.

HabGmtoieHue siBIeHUI cMauyMBaHUS ¥ KAMJUTSIPHBIX SBJICHUM.

HabGroieHre TeTioBOro pacimpeHust Tell.

N3menenune naBneHus ra3a npu M3MEHEHUH 00bEMa U HAarPEBAHUH WITH OXJIAXKICHUH.
[TpaBuiia u3MepeHus: TeMIepaTyphbl.

Buasl Terionepenayun.

OxnaxieHue npu COBEPIICHUH PaOOTHI.

Harpeanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

O Nk WNRE

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN PAa3IMYHBIX BEIIECTB.

[EEY
[EEY

. Habmronenue xumeHus.

. HaGmroienre mocTostHCTBA TEMIIEpaTyphl MPH TUTABJICHHUH.

13. Mopaenu TEemIOBLIX ABUTATEIEH.

Jlabopamopusie padomot u onvimel.

OnBITHI 110 OOHAPYKCHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSIKCHHSL.
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OMnBITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM MJIU caxapa.

OMnBITH IO HAOJIFOICHUIO TETIOBOT'O PACHIMPEHHMSI Ta30B, KUIKOCTEH U TBEPIBIX TElL.
Onpenenenre JaBlIeHUs BO3ayxa B OaJUIOHE IIMPHIIA.

OnBITE, JTEMOHCTPUPYIOIIUME 3aBUCUMOCTh [ABICHHUS BO3AyXa OT €ro o0béMa
HarpeBaHUs WU OXJIAKICHUS.

6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUUECKOUN TpyOKe OT TeMIlepaTyphl.

uhwN e

7. HaOmroneHue m3MeHEHMs BHYTPEHHEH SHEPrHM Teja B pe3ysbTaTe TeIUIONepeaay H
paboThl BHELTHUX CHII.
8. HccnenoBaHue siBIEHUS TEIIOOOMEHA NMPH CMEITUBAHUU XOJIOAHON U rOpsYeii BOJIBI.
9. OmpeneneHue KOJIWYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOW MpH TemIooOMeHe C
Harp€TbiM METAJNIMYCCKUM HUJIUHIAPOM.
10. OmnpenieneHue yaeapHOM TEIIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mporecca uCnapeHus.
12. OnpeneneHne OTHOCUTENIBHOM BIAXKHOCTU BO3/1yXa.
13. Onpenenenue yeabHON TEMIOTHI IJIaBJIEHUS JIbA.
Pasznen 7. DiaekTpuyeckne U MATHUTHBIE SIBJIEHHS.
OnekTpuszanusi Ten. J[Ba ponma »aneKTpUuecKuX 3apsAnoB. B3aumonencTBHue 3apsyKEHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBUS 3apsDKCHHBIX TeJ OT BEJIHMYUHBI
3apsA0B U PACCTOSHUS MEXIY TEIaMH).



OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpuueckoro mnois. [IpuHuun cyneprno3uiun
ANEKTPUUYECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsaioB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apsg. CTpoeHue
atoma. [I[poBOAHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DJEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTpUUYECKOro Toka. VcTounuku
MOCTOSIHHOTO TOKa. JIeWCTBUSA AIIEKTPUYECKOrO0 TOKa (TEIIOBOE, XHMUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKHUI TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuina Toka. JnekTpudeckoe HampspkeHue. ComnpoTuBiIeHHE
MPOBOJIHUKA. YIeJIbHOE CONPOTUBIEHHME BellecTBa. 3akoH Owma g  ydacTKa LEMH.
[TocnenoBarenbHOE U MapaJlIEIbHOE COSMHEHUE TTPOBOTHUKOB.

PaboTa u MOImHOCTE 37eKTpruyecKkoro Toka. 3akoH [[xoymsa—JIeHma. DnekTpuueckue 1enu
Y IOTpeOUTEIH SIEKTPUUECKOM 3Hepruu B ObITy. KOopoTKoe 3aMbIKaHHe.

[TocrosinHbie MarHuThl. B3auMoAEHCTBUE MOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJie.
MaruauTHO€ noJie 3eMJIM U €ro 3HaYeHue JUIs KU3HU Ha 3emiie. OnbIT OpcTeaa. MarHuTHoe mose
3JIEKTPUYECKOro TOKa. [I[pumMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. JIeCTBUE MAarHUTHOTO IOJIS
Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBHUTaTelb IOCTOSHHOTO TOKa. Vcmosibp3oBaHue
3JIEKTPOJIBUTaTENeH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagnes. SIBneHue  anekTpomarHuTHoW uHAykuuu. IlpaBuno  JleHna.
OnektporeHeparop. CrocoObl TOJYUYEHHS JJIEKTPUUECKON HHEPruu. OIJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DneKTpu3anus Ted.
JIBa pojia SIEKTPUIECKUX 3aPSAI0B M B3aUMOJICHCTBUE 3apSKCHHBIX TEJl.
YCTpolCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKA UHTYKLIUS.
3aKOH COXpaHEHUs AEKTPUUECKUX 3aPsI0B.
[IpoBOIHUKY U TUATIEKTPUKH.
MoaenvpoBaHU€e CUIOBBIX JIUHHUM 3JIEKTPUUECKOTO TOJIS.
VICTOYHHMKYN TOCTOSIHHOTO TOKA.
JlelicTBUA 2JIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUH TOK B )KHJIKOCTH.

. ['a30BbIi1 pa3psa.
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. I3MepeHue cuibl TOKa aMIepMeTPOM.
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. I3MepeHnue 31eKTpruuecKoro HarpsbKeHUs: BOJIBTMETPOM.

. PeocraT 1 Marazus conpoTHBICHUH.

. B3aumoeicTBie NOCTOSIHHBIX MarHUTOB.

. MoziennpoBaHue HEBO3MOKHOCTHU PA3/I€JIEHU IOJIOCOB MarHUTA.

[ T S
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. MOI[GJII/IpOBaHI/Ie MarduTHBIX ITOJIEH TOCTOSHHBIX MAarHUTOB.

[EEN
(0]

. OnbIT OpcTena.

. MarauTHoe 1noJsie ToKa. DJIEKTPOMAarHur.

. JleiicTBME€ MarHUTHOTO IMOJIs Ha MPOBOJHUK C TOKOM.

. DIIEKTPOJBUTATEIh TOCTOSHHOTO TOKA.

. UccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON MHTYKLIMH.

N N NN -
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. Onbrter Dapagest.

N
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. 3aBUCUMOCTD HaIPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.
. DIEeKTpOreHepaTop NOCTOSTHHOTO TOKA.

N
U



Jlabopamopusvie padbomul u onvimol.

OnbITHI 10 HAOIIOACHUIO SJICKTPU3ALUH TEJI MHIAYKIMEH U IPH COMPUKOCHOBEHHUU.
HccnenoBanue 1elcTBUS JIEKTPUUYECKOTO 10JI HA IPOBOJAHUKH U AUDJIEKTPUKH.
COopka u IpoBepKa padOTHI JEKTPUIECKOH IETH MTOCTOSHHOTO TOKA.

W3mepenue u perylupoBaHue CUibl TOKA.

W3mepenue 1 peryinupoBaHue HaPsKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YEPe3 PE3UCTOP, OT COMPOTUBICHHS
pe3ucTopa u HamnpsKEHHsI Ha PE3UCTOpE.

AN S

7. OmbITbl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COMPOTUBIICHUS
IIPOBOJHUKA OT €T0 JJIMHBI, IUIOIAU MONEPEYHOr0 CEYEHHsI U MaTepHala.

8. IlpoBepka mpaBuia CIOKEHHS HANpPSDKEHUH IPH IOCIEJOBATEIIBHOM COEOUHEHHUU
JIBYX PE3UCTOPOB.

9. Ilpomepka mpaBuia JijIsl CHUJIbI TOKA IPU MapajuIeIbHOM COEAMHEHUN PE3UCTOPOB.

10. Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYLIETO Yepe3 Pe3UCTop.

11. OmnpeneneHne MOITHOCTH JEKTPUUECKOTO TOKA, BBIIEISEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEpe3 JIAMIIOUKY, OT HaIPsHKEHUS
Ha HEH.

13. Onpenenenne KIIJI narpeBaTens.

14. NccnenoBaHue MarHUTHOTO B3aUMOJEHCTBHS MIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOTO TOJs MOCTOSHHBIX MAarHUTOB NpU HUX OOBEIUHEHHH H
pa3JieNeHnN.

16. MccnenoBanne qeUCTBHS dJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUS KATyIIKHA C TOKOM U
Mar"ura oT CHJIbl TOKA U HAaIIPABJICHUS TOKA B KaTYIIKE.

18. N3yueHue neicTBUS MarHUTHOTO T10JI1s1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue padoThl FIEKTPOABUTATES.

20. Usmepenne KII/I anekTpoaBUraTeibHON yCTaHOBKH.

21. OnbITBl IO MCCIENOBAHMIO SIBJICHUS DJIEKTPOMAarHUTHOM WHAYKLIHW: HCCIIEIOBAaHUE
M3MEHEHUH 3HaYeHMsI U HAalIPpaBJICHUS MHAYKIIMOHHOIO TOKa.

9 KVIACC

Paspnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBwkeHue. MarepuanbHas Touka. Cucrtema orcyé€éra. OTHOCUTEIBHOCTH
MEXaHWYECKOr0 JIBI)KCHMs. PaBHOMEpHOe IpsMOJIMHENHHOe JABWkeHue. HepaBHOMepHOE
npsMoJuHeiHoe ABrkeHue. CpenHsss U MIHOBEHHAs CKOPOCTb Tejla IPU HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMoInHeHOe aBkeHne. CBoOoiHoe naneHue. OnbIThI
lanunes.

PaBHOMepHOE nBMXeHUE 1O OKpykHOcTH. [lepuon u wacrora obpamenus. Jlunelinas u
YIJ10Bast CKOPOCTHU. LIEHTPOCTPEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoi 3axkoH Hetorona. Tperuit 3akon HerortoHa. IlpuHiun
CYNEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJIa TPEHHUS CKOJIBKEHMS, CHJIa TPEHUS
MIOKOSI, IPYTUE BUbI TPEHHUS.



Cuna TsXKECTHM M 3aKOH BCEMHUPHOIO TATOTEHMSA. YCKOpEHHE CBOOOIHOIO IaJIEeHUs.
JBuwxenne 1utaHer Bokpyr Connma. IlepBas kocmuueckas ckopocts. HeBecomocTs u
Meperpy3Ku.

PaBHOBecue MaTepuanbHOU TOUKH. AOCONMIOTHO TBEP0€ Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHOW OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmvnynbe Tena. M3menenne mmnynbca. UMmynbe cuiibl. 3aKOH COXpPAaHEHUS HUMITYJIbCA.
PeakTuBHOE NBUKEHHUE.

Mexanundeckast pabota U MOIIHOCTh. Pabota cui TshKeCTH, ynpyroctd, TpeHus. CBs3b

OQHCPIUun

n pa6OTLI. IToTreHnuanbpHas OHCPIruA TCJia, IMOAHATOIO HaJ IIOBCPXHOCTBIO 3CMIJIH.

IloTennmanpHas 3Heprus cxkarod npyxxuHsl. Kunertndeckas sneprus. Teopema 0 KHUHETUYECKON
SHEpPruu. 3aKOH COXPAHECHHUS] MEXaHUYECKON YHEPTUH.

Hemoncmpauuu.

1. HaOmroneHue MEXaHUYECKOTO IBUKEHHUS Tella OTHOCUTENBHO Pa3HBIX TNl OTCUETA.

2. CpaBHEHME ITyT€H U TPAEKTOPUN ABMXKEHHS OJHOTO U TOTO K€ Te€la OTHOCUTENIBHO
pa3HBIX TEJI OTCUETA.

3. HM3mepeHue CKOpPOCTH U yCKOPEHUS NPSAMOJIMHEWHOTO IBHKEHUS.

4. HccnenoBaHue IPU3HAKOB PABHOYCKOPEHHOI'O IBHKCHMUS.

5. HaOmroneHue IBHKEHHUS Tella M0 OKPYKHOCTH.

6. HaOmromeHne MexaHUUECKUX SIBJICHHUN, TPOUCXOSAIINX B cucTeMe 0TcuéTa «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.
3aBUCHMOCTb YCKOPEHHMs Teja OT MAacChl TeJla U ICHCTBYIOIEH Ha HETO CHJIBL.

8. Habmionenue paBeHCTBa CHII IPU B3aUMOJICHCTBUU Te.

9. M3meHeHue Beca Tena IpU YCKOPEHHOM JBUYKEHUU.

10. Ilepenaya ummynbca pu B3aUMOJIEVCTBUY TEIL.

11. [IpeoOpa3oBaHust SHEPTUU IPU B3aUMOJECHCTBUU TEI.

12. CoxpaHeHue uMILynbca Py HEYIPYIOM B3aUMOJEHCTBHM.

13. CoxpaHeHue UMITyJIbCca IPU aOCOIOTHO YIIPYrOM B3aUMOJCHCTBUN.

14. HaGnroieHue peakTUBHOTO IBHKCHHUS.

15. CoxpaHeHue MEXaHUYECKON SHEPrUH MPHU CBOOOTHOM TaICHUH.

16. CoxpaHeHne MEXaHUYECKOW SHEPruy MpH ABMKEHUU Tella o]l AeHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimel.

1. KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JAJbHEWIIET0 PaBHOMEPHOIO IBUIKCHUS
HIapUKa WIHA TEIEKKH.

2. OrmpeneneHue cCpeaHel CKOPOCTU CKOJNBXKEHHUS Opycka WM JABM)KEHUS LIapUKa I0
HAaKJIOHHOH IUIOCKOCTH.

3. OmpeneneHue yCKOpEHHUs Tejla IPU PABHOYCKOPEHHOM JBM)KEHMM II0 HAKJIOHHOM
IUIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBH)KEHUU 0€3
HAa4aJIbHOW CKOPOCTH.

5. IlpoBepka THNOTE3Bl: €CIU MPH PABHOYCKOPEHHOM JBIDKEHHH 0€3 HayalbHOM
CKOPOCTH IIyTH OTHOCATCA KaK psJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIHE
IIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOIO
JIaBJICHHUS.

7. Omnpeznenenue KoAPpPUIUEHTA TPEHUS CKOIbKEHHUSL.

8. Omnpenenenne KECTKOCTU NPYKUHBI.



9.

Omnpenenenre pabOThl CUJIBI TPEHUS TPH PABHOMEPHOM JABUKEHMM Tella IO
TOPU30HTAJILHON TOBEPXHOCTH.

10. OmpenneneHue pabOThI CHIIBI YIIPYTOCTH TPU TMOABEME Tpy3a C HCIOIH30BAHHEM

HCTIOABMKHOI'O M ITIOABHXKHOI'O OJI0KOB.

11. M3yueHue 3aKk0Ha COXPAHEHHUS SHEPTHH.

Pa3znen 9. Mexanuveckne Koj1e0aHUS ¥ BOJIHBI.

KonebarensHoe nprkenne. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHWM: MEpHOJ, YacToTa,
aMIuTyna. MareMaTuuecKuil W TNpYKUHHBIA MasTHUKH. [IpeBpailieHne 5sHepruu mnpu
KOJIeOaTEILHOM JIBHIKCHHH.

3aryxatomue koseOanus. BeiHyxneHnble koneOanus. Pesonanc. MexaHn4eckrue BOJIHBI.
CaoiicTBa MexaHnnueckux BoJH. [IpoonbHbIe U nonepeyHble BOJIHBL. JlJIMHA BOIHBI U CKOPOCTh
e€ pacnpocTpaHeHHs. MexaHW4YeCcKue BOJIHBI B TBEPJOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. 'poMKOCTh 3ByKa ¥ BeIcOTa ToHA. OTpaxkeHue 3Byka. MHpPa3Byk u ynbTpa3ByK.

Jemoncmpayuu.

=

e W

Habnronenne xonebanuii Tex mox 1eUCTBHEM CHIIBI TSKECTH M CHITBI YIIPYTOCTH.
Habumtonnenne xoneGanuii rpy3a Ha HUTHU U Ha TIPYKUHE.

HaG:roenre BEIHYKIEHHBIX KOJIeOaHUN U Pe30HaHCA.

PacnpoctpaneHne npoJoabHbBIX U MONEPEUHBIX BOJIH (Ha MOJIENHN).
HabGmtonenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHUYECKHI pe30HaHC.

Jlabopamopnuie padbomul u onvimel.

1.
2.
3.

7.

OnpeneneHre 4YacTOThI U MEPHOa KOIeOaHUH MaTeMaTHYECKOTO MasITHHKA.
OnpeneneHre 4acTOThI U Mepro/ia KoiaeOaHuil MPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHUMOCTH TIepHOAa KOJNEOAHWH TMOJBENICHHOTO K HUTH Tpy3a OT
JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJCOAHWH MPYKHHHOTO MasTHHKA OT MAaCChI
rpysa.

[IpoBepka He3aBUCHUMOCTH Tiepuona KojeOaHWi Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpysa.

OnbIThI, JAEMOHCTPHPYIOIIME 3aBUCUMOCTh TIEpHOJA KOJICOAHWH MPYKUHHOTO
MasiTHUKA OT MAacCChbI I'py3a U JKECTKOCTHU IMPpY>XXUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaCHHS.

Pa3nes 10. JieKTpoMarHuTHOE 1o0Jie M 3JIeKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [1Ikana 3neKTpOMarHUTHBIX BOJIH. CIIONb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM

CBA3U.

DneKTpoMarHuTHas rnpupoza csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1.
2.

CBoMCTBA 3JICKTPOMAarHUTHBIX BOJIH.
BoHOBEIE cBOIiCcTBa CcBeETA.

Jlabopamopusie padomot u onvimel.

1.

N3yuenne cBOMCTB AIIEKTPOMArHUTHBIX BOJIH C MTOMOIIIBI0O MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBbIe IBJICHUS.
JlyueBasg moxens cBera. Mcrtounuku csera. lIpsMonmHEWHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHuUs CBETa.



HpCJIOMJ'IeHI/IC CcBeTa. 3aKOH MMPCIOMJICHUS CBCTA. Ilomnoe BHYTPCHHCC OTPAKCHUC CBCTA.
Hcnonp30BaHue IMOIHOTO BHYTPCHHCTO OTPAXXCHUA B OIITUYCCKHUX CBECTOBOAAX.

Jlunza. Xox nydeir B numH3e. Onruueckas cuctema ¢oToamnmapara, MHUKPOCKONA U
Teneckona. ['1a3 kak ontudeckas cucreMa. biu3opykocTs U 1abHO30PKOCTb.

Paznoxxenune 6ertoro ceeta B criektp. OmbiTel HetoToHa. CloKeHUE CTICKTPATBHBIX IIBETOB.
Hucnepcus ceera.

Jemoncmpayuu.
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[IpssmMosnHETHOE PacIpOCTPaHEHHE CBETA.

OtpaxxeHue cBeTa.

[Tomy4yenue n300pakeHM B INTIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomienue cBera.

OnTuyeckuii CBETOBO/IL.

Xon ntyuelt B coOuparomeit TuHse.

Xo Jiydel B paccenBarole JIMH3E.

[Tonyuenue n300paxeHUi ¢ TOMOIIBIO JIUH3.

[TpuHIun aeicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Mongens riiaza.
11. PaznoxkeHue 6enoro cBeTa B CIIEKT.
12. Tlonydenue 0en0ro cBeTa Npu CIOKEHUH CBETA Pa3HbIX LBETOB.

Jlabopamopusie padomot u onvimel.

1.
2.
3.

No wu s

HccnenoBaHre 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOT'O JIyda OT YIiia IMaecHHs.
N3yueHne xapakTEpUCTHK H300paKeHUs TIPEMETa B TNIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yTJia MPEIOMIICHHS CBETOBOTO JIyda OT YIiia MaJieHus Ha
TPaHUIIEe «BO3yX—CTEKIIO».

[Tomyyenune n300pakeHHI ¢ ITOMOIIBIO COOMPAOIICH JINH3HI.

OmnpeneneHre HOKYCHOTO PACCTOSIHUS M ONITUYECKON CHIIBI COOMPAIONICH JIMH3HI.
OMnBITHI 110 Pa3NoKEHUIO OEI0T0 CBETa B CIEKTP.

OnbITHl MO BOCTIPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJCHUU Yepe3 IBETOBBIC
(bUITBTPBHL.

Pa3nen 12. KeanToBble iBJIeHHUS.
Onsitel Pesepdopna u ninanerapuas monens aroma. Monens aroma bopa. Ucnyckanue u

MorJIonieHue cBera aToMoM. KBaHThl. JInHeHyaThie CIIEKTPBI.

PagunoaktuBHOCTE. Anbda-, Oeta- u Tramma-uznydeHus. CTpoeHHE aTOMHOIO siipa.
Hyknonnass mopnenp aromHoro sapa. M3orombsl. PannoaktuBHbIE npeBpaimenus. [lepuon
IoJIypacraja aTOMHBIX sIIEp.

SAnepHble peakMy. 3aKOHbBI COXpPAaHEHMs 3apsA0BOIO U MAacCOBOI'O YHUCEI. DHEPIHUs CBA3U
aTOMHBIX sjaep. CBs3p maccel M dHepruu. Peakiuu cuHTe3a U aeneHus saep. McTouHukm
sHepruu CoJslHLa U 3BE3N.

Snepnas sHepreTuka. JIeMCTBUS paAMOAKTUBHBIX U3JIyYCHHUM HA )KUBBIC OPTaHU3MBI.

emoncmpayuu.

o u .k wNeE

CrieKTphl N37Ty4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3auyHbIX I'a30B.

CrnexTp BoJiopoa.

Habuntonenue tpekoB B kamepe BunbcoHa.

Pabota cuéTunka HOHU3UPYIOMINX U3ITYYSHHH.

Perucrpanus usinyueHus pupoJHbIX MUHEPATIOB U MPOJYKTOB.



Jlabopamopusvie padbomul u onvimol.

1. HaOmroneHue CIJIONIHBIX M JTMHEWYAThIX CIIEKTPOB U3IY4YEHUS.

2. HccnenoBaHue TPEKOB: M3MEpPEHHE SHEPTMM YaCTHUIBI 110 TOPMO3HOMY NyTH (IO

(dhortorpadusim).

3. M3mepeHue paaMoakTUBHOIO (oOHa.

IToBTOpPHTEIBbHO-00001IIA0 U MOYJIb.

[loBTOpuTENpHO--0000IAIOIMKA  MOAYNb HpeJHAa3HaueH i1 CHCTEeMAaTU3aluu U
0000111eHNs] TPEAMETHOTO COJIEP>KaHHS U OTIBITA JESITEIbHOCTH, IPUOOPETEHHOTO MPU U3yUCHUN
BCETO Kypca (DM3HKH, a TaKXKe JUIsl TIOATOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY 9K3aMEHY 10
(dbusuke 17151 00yJaroIMXCs, BRIOPABIIMX ATOT YICOHBIN MTPEAMET.

[lpy wW3yyeHHUM [AHHOTO MOXYJS pPEAJU3YIOTCS M CHCTEMAaTU3UPYIOTCS — BUJBI
NEeSITETPHOCTH, HAa OCHOBE KOTOPBIX O00ECHeuMBaeTCsl JOCTIDKEHHE IMPEIMETHBIX |
MeTanpeIMETHbIX IUIAHUPYEMBIX Pe3yJabTaTOB 0OydeHUs, (OPMHUPYETCS €CTECTBEHHOHaydHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIEIOBAaHHS SBICHHA MPHUPOJBI M TEXHHKH,
OBJIQ/ICHUE YMEHUSMHU OOBACHATh (PU3MUECKUE SBICHUS, NPUMEHSS IOJIydYeHHbIC 3HAHMA,
pelaTh 3aJa4u, B TOM YHCIIE KAaUeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNHUAaIbHO AESITETPHOCTHBIN XapakTep JAaHHOTO pa3Jielia peam3yeTcs 3a CuéT Toro,
4TO 00y4arolrecs BbIIOJIHAIOT 33JaHUs, B KOTOPBIX UM IIPeIIaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUI PacllO3HABATh U HAyYHO OOBSACHATH (PU3MUECKUE SBICHUS
B OKpY’Karollel Mpupo/ie U MOBCETHEBHON )KU3HU;

UCIOJIb30BaTh HAyYHbIE METO/bI UCCIEAOBaHUS (PU3UUECKUX SIBJICHUH, B TOM 4MCIE IS
MIPOBEPKH TMIIOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHAT, HaydHBIE OCHOBHI HamOoliee BaXKHBIX JOCTIDKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HampuMmep, MPaKTHYECKOTO HCIOJIb30BaHMUsl DPA3JIMYHBIX HMCTOYHMKOB 3HEPrUUM Ha OCHOBE
3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

W3yuenne Qu3MKM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAaNpaBlIeHO Ha
JTOCTHXEHHUE JTMYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrare wn3yueHus (U3MKM Ha YpPOBHE OCHOBHOTO oO0mIiero oOpa3oBaHUs Yy
oOy4atorierocsi OyayT copMUPOBaHbI CIEAYIOIINE TMYHOCTHBIC PE3yIbTaThl B YACTH:
e 1) mIaTpHOTHYECKOr0 BOCIIMTAHMSI:

® — [IPOsIBJIEHUE MHTEpECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (hrznueckoi
HayKH;
® — [IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX --(DU3UKOB;

e 2) rpa’maaHCKoOro u AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® — TOTOBHOCTH K aKTUBHOMY YYacCTHIO B OOCYXJIE€HHUU OOIIECTBEHHO 3HAYMMBIX U STHUECKHX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHUN (DU3HKHY;

® — OCO3HaHUE BaKHOCTH MOPAJIbHO--3TUYECKUX IPHUHIIUIIOB B IESITEIBbHOCTH YYEHOIO;

e 3)3CTeTHYECKOr0 BOCIMTAHMS:

® — BOCHPUATHE ICTETUYECKHX KayeCcTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOIO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

¢ 4) IEeHHOCTH HAYYHOI'0 MO3HAHMS:

® — OCO3HaHHWE LIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHHUs MHpa,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BAXKHEHUIIIEH COCTaBIAIONIEH KYJIbTYPbI;

® — pa3BHUTHE HAYYHOM JIOO03HATEITLHOCTH, HHTEPECA K UCCIIEAOBATEIBCKON ACATEIBHOCTH;

e 5) dopmupoBaHus KYJbTYPHI 310POBbSI M IMOIUOHAIBLHOI0 0J1aroNoJIyYns:

e — OCO3HaHHWE IEHHOCTH 0e30MacHOro oOpasa KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWJI 0€30MacHOr0 TMOBEACHHUS Ha TpaHCIOpTe, Ha JIOporax, C
AIIEKTPUIECKUM H TEIIOBBIM 000pPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

e — copMUPOBAHHOCTh HaBbIKA pedIeKCUH, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TaKOTo
K€ TIpaBa y Jpyroro 4ejioBeKa;

e 6) TPyZ10BOr0o BOCIIMTAHUSA:

® — aKTHBHOE y4acCTHE B PEIICHHH MPAKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa30oBaTEIbHOM
OpraHu3aluy, Topojaa, Kpas) TEXHOJOTUYECKOM M  COIMaIbHOM  HampaBJIE€HHOCTH,
TpeOyIOIMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

® — UHTEPEC K MPAKTUICCKOMY U3yUCHHUIO Mpodeccuil, CBI3aHHBIX C (PUBHKOM;

e 7) 3K0JOrH4eCKOro BOCIIMTAHNUSA:

e — OpHEHTalUMs Ha TpUMEHEHHEe (U3NYECKUX 3HAHUW U1 pelleHus 3aJad B 00JIacTH
OKPY’KaloIlIe cpelibl, TUIAHUPOBAHUSI MOCTYNKOB M OLIEHKHM HMX BO3MOJKHBIX MOCJIEICTBUM
JUUISL OKPYXKAIOIIEH Cpeabl,

® — OCO3HaHMeE INI00ABHOTO XapaKTepa IKOIOTUIECKUX MPOOIeM U MyTeH X PelIeHus;

e §8) ajanTanMu K M3MEHSHOIIUMCSH YCJIOBHSAM COUMATLHON U NMPUPOIHON Cpebl:

e — MOTpPeOHOCTH BO B3aWMOJCHCTBUHM TMPHU BBIMOJIHCHUH WCCIEAOBAHUNA U TIPOEKTOB
(bU3UIEeCKOI HAPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

® — IOBBILIECHUE YPOBHS CBOCH KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTD;

e — noTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUI, B TOM uwucie (OpMyIHpOBaTh HIEH,
MOHSITHS, TUTIOTE3bI O PU3HUECKUX 0OBEKTAX U SBICHUSX;



e — 0CO3HaHME ACPHUINUTOB COOCTBEHHBIX 3HAHHI U KOMIIETEHTHOCTEH B 007acTH (PU3UKH;

® — [UIAHUPOBAHHE CBOET'O PA3BUTHUS B IPHOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

® — CTpEeMJICHHE aHAJIM3UPOBATH U BBIABISTH B3aUMOCBS3H MPHPOJIBI, O0IIECTBA M SKOHOMHUKH,
B TOM YHCJIE C HCIIOJIb30BaHHEM (U3NIECKUX 3HAHUH;

e — OICHKAa CBOUX JACUCTBUH C YYETOM BIMSAHUSA Ha OKPYKAIOILYIO CpeLy, BO3MOKHBIX
[JIO0AIBHEIX [TOCIIEACTBUMN.

METAINIPEJMETHBIE PE3YJIbTATbBI

B pesympraTe OCBOCHHSI MpOrpaMMbl IO (U3WKE HA YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanusi y oOyuwaromerocss OyayT copMHUpOBaHBI MeTamnpeAMeTHbIE pPe3yJabTaThl,
BKJIIOUAIOIME TIO3HABATENIbHbIC YHUBEpCAIbHbIE Y4eOHbIE JIeHWCTBUSA, KOMMYHUKATHBHBIE
yYHHUBEpCaJbHbIC yUeOHbIE NEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIE YueOHbIE AEHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJbHBIC yqeﬁnble JelcTBUA

ba3soBble Jiornyeckue a1eiicTBUs:
® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKUA OOBEKTOB (SIBICHUN);
® YCTaHABJIMBATh CYLIECTBEHHBIN NMPU3HAK KJacCU(UKALUU, OCHOBAHUS i1 0000IIEeHHS
Y CPaBHEHUS;
® BBIABJISATH 3aKOHOMEPHOCTU M TPOTHUBOPEUHS B pacCMaTpUBAEMbIX (akTax, JAHHBIX U
HAOJIOICHUSAX, OTHOCAIIUXCS K (PU3NUECKUM SIBIICHUSM;
® BBIABIATH NMPUYMHHO--CJICICTBEHHBIC CBS3U TPU H3YUYCHHHM (PU3WYECKHUX SIBICHUA U
MPOLIECCOB, JI€JIaTh BBIBOJBI C MCIOJb30BAHUEM JIEAYKTUBHBIX W HHAYKTHBHBIX
YMO3aKTFOYCHHN, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3X (PH3UICCKUX BEITHYNH;
® CaMOCTOSITETbHO BbIOMpaTh cmoco0 pemieHUs y4eOHOM  Qu3Myeckoi 3amadu
(cpaBHEeHHE HECKOJIBKMX BAapUAHTOB PEIICHHUs, BHIOOpP HamOoJiee MOAXOMISIIETO C
y4€TOM CaMOCTOSATEIHHO BbIIEIEHHBIX KPUTEPHEB).
basoBbie ucciiefoBare/ibCKie AeHCTBUA:
®  JCIOJIB30BaTh BOIPOCHI KAK MCCIIEI0BATEIbCKU HHCTPYMEHT MO3HAHUS;
® TPOBOJUTH TIO CAMOCTOSITEJIBHO COCTaBJIEHHOMY IIJIAaHY OMNBIT, HECIOXKHBIN
buznyeckuil IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHIE (PU3NIECKOTO SIBICHUS;
® OIEHUBATh Ha NMPUMEHUMOCTHh U JIOCTOBEPHOCTHh MH(POPMAITUIO, MOTYICHHYIO B XOJI€
MCCIIEA0BaHUS I SKCIIEPUMEHTA;
e caMOCTOSTeNbHO (opmynupoBaTh O0OOOIIEHUST Y BBIBOABI IO  pe3yjibTaTaM
MIPOBEIEHHOTO HAOIIOICHUS, OTIbITA, UCCIICIOBAHMUS;
® TIPOTHO3UMPOBATH BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3UUYECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh MPENONI0KEHUS 00 UX PA3BUTUH B HOBBIX YCIOBHSIX U KOHTEKCTAX.
Pabora ¢ undopmanmueii:
® TMPUMEHATh PA3NUYHBIE METOJAbl, HMHCTPYMEHTHI U 3alpoChl IpU TMOUCKE U OTOOpE
MH(POPMALIMY WU TAaHHBIX C YIETOM MPEIOKEHHON yueOHOM (pru3mueckoii 3a1auu;
® aHANU3HUPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETHPOBATh MH(DOPMALHMIO PA3TUYHBIX
BUJIOB U (hOPM MPE/ICTABIICHUS,



CaMOCTOATENIBHO BBIOMpPATh ONTUMANBHYIO (OopMy TNpeacTaBieHHUs HHPOpPMALUU U
WITIOCTPUPOBATh peIIaeMble 3a/Ja4ll HECJIOXHBIMH CXEMaMH, JuarpaMMaMHd, WHOU
rpadukoii U ©X KOMOMHAIIMSIMH.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHLIC yqeﬁnble aeiicTBHUSA:

B XoJe oOCyxkaeHHs y4eOHOTro MmaTepuana, pe3yabTaToB JabOpaTOpHBIX padoT u
MIPOEKTOB 3aJaBaTh BOIPOCHI IO CYMIECTBY OOCYKIAEMOI TEMBbI ¥ BBICKA3bIBATh HJICH,
HalleJICHHBIC Ha PEIICHUE 33/1a4 U 0 IJIepKaHue 0J1aroKeaaTeIbHOCTH OOIICHHUS,
COTOCTABJISITh CBOM CYXKICHUS C CYXICHHSIMH JPYIUX YYaCTHUKOB JHAJIOTA,
00OHapYXMBATh PA3TMYNUE U CXOJICTBO MTO3UIINA;

BBIPaXKaTh CBOIO TOYKY 3PCHUS B YCTHBIX U IMMCHbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJICTaBIATh  PE3yJabTaThl  BBIMIOJIHEHHOTO  (PU3MYECKOro  OIbITa
(9KCTIEpUMEHTA, HCCIICIOBAHUS, IIPOCKTA);

MOHUMATh U MCIOJIB30BATh MPEUMYIECTBA KOMAaHIHOW M HHIWBUIYaJTbHOU pabOTHI
IIPU PEIICHNN KOHKPETHON (PU3NYECKOM MPoOIeMBbL;

NPUHUMATh [EIH COBMECTHOW JEeATEIbHOCTH, OPraHW30BbIBaTh JEUCTBUSA MO €&
JOCTIDKEHUIO: PACTIPEISIISITh POJIA, 00CYXKIATh MPOIECCH U Pe3yabTaThl COBMECTHOU
paboThI, 00001IaTh MHEHHS HECKOJIBKUX JIFOICH;

BBITIOJTHATh CBOIO YacTh PA0OOTHI, JIOCTHUTas KadeCTBEHHOTO pe3ysibTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOM JCHCTBHUS C APYTUMH YJICHAMU KOMaH/IbI;
OIICHUBATh KA4YeCTBO CBOETO BKJIAJa B OOMMHA MPOAYKT TIO KPUTECPHUSIM,
CaMOCTOSITEIEHO CPOPMYITHUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasituBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

Camoopranuszaums:

BBISABIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOUINX IS PEIICHUs
(bU3nUeCKUX 3HAHUM;

OPUCHTHUPOBATLCA B Pa3JIMYHBIX IMMOAXOAAX HNPHUHATHUA peIHCHHfI (I/IHI[I/IBI/IZIyaJIBHOe,
NPUHSATHE PEIICHHS B TPYIITE, IPUHSATUE PEIICHUI TPYIIIOi);

CaMOCTOSITEIBHO COCTaBJSITh ANTOPUTM pEIIeHUs (U3MYECKON 3aJaud WIM TUIaHa
UCCIIC/IOBAHMSI C YYETOM HMMEIOUIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IIPEIIaracMble BAPUAHTHI PELLICHU;

JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’IL, 3MOLNOHAJIBHBIA HHTEJLJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IIpeJIarath IjiaH €€ U3MEHEHHS,

OOBSACHATh NPUYUHBI JIOCTHXKEHUS (HEAOCTHKEHMS) pe3yJIbTaTOB JESTEIbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBIOJHEHUS (PU3NIECKOTO
UCCIIEIOBAaHUSI WIM NPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIbCTB, M3MEHMBLIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

CTaBUTh ce0s1 HA MECTO APYroro 4yesjoBeKa B XOJE CIIOpa WIN AUCKYCCUU Ha HAyYHYIO
TEeMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

IpU3HaBaTh CBOE MpPaBO Ha OWIMOKY MpU peuleHuH (U3MYEecKUX 3aJad Wid B
YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE JK€ IIPABO APYIOro.



HNPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 7 kjiacce NnpeIMETHbIE Pe3yJbTaThl HA 0a30BOM YpOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHUIA:

UCIIOJIb30BaTh MOHATHUS: (U3NYECKHEe W XUMHUYECKHE SBJICHUs, HaOI0aeHHe,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULBI (PU3MUECKUX BEIMYHMH, aTOM, MOJIEKYIa,
arperaTtHble COCTOSIHHS BeIecTBa (TBEPIOE, >KHIKOE, ra3000pa3HOE), MEXaHUUECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  IMPSAMOJUHEHHOE),  TPaeKTOpHs,
paBHOAEWCTBYIOImas cwia, Aegopmanus (ynpyras, IUIacTHYEcKas), HEBECOMOCTb,
COO0OIIAroIIrecs COCY/IbI;

pasnuyats sBieHus (auddysus, TeroBoe ABUKEHUE YaCTULl BELIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE JIBM)KEHUE, MHEPLIMS, B3aUMOJICHCTBUE TEJ, paBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHOM OChbIO BpAILEHMsA, Iepejadya JaBiIeHUs TBEPABIMU
TEJIaMU, JKUAKOCTSIMH U razaMu, aTMoc(epHOe JaBJIeHUE, IJIaBaHUE Tell, IPEeBPaIeHUs
MEXaHUYECKOM YHEPTHH) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (PHU3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4YHcie (PU3MUECKUE SIBICHUS B NPUPOJE: MPUMEPHl ABWKEHHUS C Pa3IUYHBIMU
CKOpPOCTSIMU B JKMBOW U HEXHUBOM NPUPOAE, NEUCTBUE CUJIBI TPEHUS B IPUPOIE U
TEeXHHUKE, BIMSHHE aTMOC(PEPHOro JaBJICHHS Ha >KMBOM OpraHusM, IJIaBaHHUE PbIO,
pblYary B Teje 4YeJoBeKa, MPHU 3TOM IEepeBOJUTH MPAKTHUECKYIO 3aJady B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHbBIE CBOWCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI;

OIKCHIBATh U3YYEHHBIE CBOICTBA TeN U (PU3MUYECKUE SBJICHUS, UCIIOIB3Ys (PU3UUECKUE
BEJIMYMHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BPEMs, IyTb, CKOPOCTb, CPEIHSsS
CKOpOCTb, CHJIa YIPYIrOCTH, CHJa TSKECTH, BeC Teja, CWia TpPEHUs, JaBJIECHUE
(TBEpmOro TeNa, JKUAKOCTH, Ta3a), BBITAJIKMBAIOLIAs CUJa, MeXaHM4yeckas palorta,
MOILHOCTb, IUIEYO CHJIbl, MOMEHT CHJIbl, KOX(Q(UIUEHT TMOJE3HOro JEHCTBUS
MEXaHU3MOB, KMHETHYECKasi U MOTCHLUAIbHAs 3HEPrus), IpU ONHUCAaHUM IPABUIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICI HCIIOJIb3YEMBIX BETUUNH, UX 0003HAYCHUS U €AUHUIIBI
(Gu3NYECKUX BEJIMYUH, HAXOAUTh (DOPMYIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMM, CTPOUTh TpadUKU HM3YYEHHBIX 3aBUCHUMOCTEH
(buU3HYECKUX BEIINYNH;

XapaKkTepu30BaTh CBOMCTBAa Tel, (DU3MYECKHE SIBIEHUS M IPOLECCHI, HCIOJIb3Ys
IIpaBWJia CJIOKEHUs CUJI (BOJb OAHOM INpsiMoii), 3akoH I'yka, 3axoH Ilackans, 3akoH
Apxumena, TpaBWIO paBHOBeCHs phiuara (0JI0Ka), «30JI0TO€ TPABUIO» MEXaHUKH,
3aKOH COXpaHEHWs MEXaHHUYeCKOW OSHEpruM, NpuU OSTOM JaBaThb CIIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3aIlIMChIBATh €M0 MaTEMaTHUYECKOE BbIPAKEHHUE;

OOBSICHATh (U3NYECKUE SIBICHUS, MPOIECChl M CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYallUui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUYNHHO-
-CJIEJICTBEHHbIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JOrMYecKUX IIaroB ¢ OMOPON Ha
1-2 wu3yueHHBIX cBOWcTBa (U3MYECKUX SBICHUH, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amgauyd B 1-2 JeHCTBHSA, HUCHOJIB3ysd 3aKOHBI U (HOPMYIIBI,
CBA3BIBAIOIIME (PU3MYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJayu
3allUCBhIBaTh KPATKOE YCIIOBHE, MOACTABIATh (U3NYECKHE BEIWYMHBI B (HOpMYINbl U



NPOBOJUTH PAcU€Thl, HAXOAUTh CIPABOYHbBIC JIaHHBIE, HEOOXOAUMBIEC ISl pPEIICHUS
3aj]a4, OIEHUBAThH PEATMCTUYHOCTD TTOYY€HHON (PU3NIECKON BETMINHBL,
pacro3HaBaTh NPOOJEMbI, KOTOpPbIE MOXXHO pEUIMTh IPH HOMOLIM (HU3HYECKUX
METOZOB, B OIHMCAHMM HCCIENOBAHMS BBIACIATH IPOBEPSIEMOE IPEAINOIOKEHNE
(runoresy), paszauyaTh M HMHTEPIPETUPOBATh IMONYYEHHBIH pe3yiabTaT, HAXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeJaTh BBIBOJKI 110 €T0 Pe3yibTaTaM;

IPOBOJUTH OMNBITHI IO HAOIIOACHHUIO (PU3MUECKUX SBICHUNA WM (PU3MUECKUX CBOWCTB
Ted: (OPMYNIHPOBATH IPOBEPSIEMbIE MPEANOJIOKEHUs, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHHUS, 3aIIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITIOJIHATH NMPSIMbIE U3MEPEHHUsI PACCTOSHUS, BPEMEHH, MAcChl Tesa, 00bEMa, CUIIBI U
TEMIIEpPATypbl C HCIOJIb30BAaHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3alHCHIBATH
[OKa3aHMs IPUOOPOB ¢ YUETOM 3aJJaHHOI aOCOIIOTHOM MOTrPEeIHOCTH U3MEPEHUH;
POBOJIUTH MCCIIEAOBAHUE 3aBHUCUMOCTH OJHOW (PM3NYECKON BEIMYUHBI OT JIPYToOH ¢
UCTOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBIKYILETOCS
Tejla OT BPEMEHH JABWKCHUS Tela, CWIIBI TPEHUS CKOJIBKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEM TEI W HE3aBUCHUMOCTH CHJBl TPEHUS OT IUIOLAAU
CONPUKOCHOBEHHMSI TEJ, CHJIBl YIPYTOCTH OT YAJWHEHHS INPYKUHBI, BBITAJIKUBAIOIIEH
cuibl OT OOBEMA NOrpYy)KEHHOM 4YacTM Teda M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOMHBI, HA KOTOPYIO IOIPY’KEHO Telo,
YCIOBUH TJaBaHMs TeJ, YCIOBMHM paBHOBECHs pblyara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAaHUK y4eOHOTO WCCIIENOBaHMSA, COOMpaTh YCTAHOBKY W  BBIOJIHSATH
U3MEpEHus, clenys MpeUIoKEeHHOMY IUIaHy, (PMKCUPOBaTh PE3yJbTaThl MOJYyYECHHOMH
3aBUCUMOCTH (DM3MYECKHX BEJIMYMH B BHUJC NPEUIOKEHHBIX TaOIHMIl W TpadHKoB,
JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEI0OBAHHUS;

NPOBOJUTh KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BETUYMH (TUIOTHOCTH BEIIECTBA
KUIAKOCTH M TBEPAOrO TeNa, CWIA TPEHUS CKOJIBKEHUS, JaBJICHUE BO31yXa,
BBITAJIKUBAIOIIAs CWJIA, JCHCTBYIOLAss Ha MOIPYKEHHOE B KHUIKOCTb TeEJO,
KOO PHUIMEHT TONE3HOTO JCHCTBUS MPOCTHIX MEXAHW3MOB), CIEAYS MpPEI0KEHHON
MHCTPYKLMU: TIPU BBINOJIHEHUH U3MEPEHUH COOMPATh HIKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCJIATH 3HAUEHUE UCKOMOM BEIIMUUHBL;

coOmofaTh MpaBuila TEXHUKHM O€30MacHOCTH Mpu paboTe ¢ J1abOpaTOpHBIM
o0opynoBaHUEM;

yKa3bIBaTh MNPUHLIMIBI ACHCTBUS NPUOOPOB U TEXHUUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOILAIOIINECS COCYbl, OapOMETp, pbluar, MOJBMKHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTb;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUA M3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpOM Ha WX ONMCaHMsA (B TOM 4HCIE: MOALIMIHUKU, YCTPOHCTBO
BOJIOIIPOBO/A, THUAPABINYECKHM INPECC, MaHOMETpP, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCIHOJb3ys 3HAHUS O CBOWCTBAX (PM3MUECKUX SIBICHUH M HEOOXOIUMBIC
¢u3nyecKkre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOJIUTH TpHUMEPHl (HAXOAWTh HHGOPMAIMIO O TMpHMeEpax) MPAKTHYECKOro
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HHM JUJIsl oOecreueHus
0e30IacCHOCTH MpH OOpalleHud C NpUOOpaMu U TEXHUYECKUMH YCTpOMcTBaMu,
COXpaHEHMsI 370pOBbsi M COONIIOZEHHS HOPM 3KOJOTMYECKOrO IIOBEJCHUS B
OKpYXarollei cpeae;



OCYILECTBIISITh OTOOp HMCTOYHUKOB HMH(popmanuu B VHTepHETE B COOTBETCTBHH C
3aJJaHHBIM TTOMCKOBEIM 3aIIPOCOM, Ha OCHOBE MUMEIOIINXCS 3HAHUW U ITyTEM CpaBHEHUS
Pa3IUYHBIX HCTOYHUKOB BBIACIATH HHPOPMAIIHIO, KOTOPAs SBJISETCS POTHBOPEYHBOM
WIIA MOXET OBITh HEZOCTOBEPHOM;

UCIIOJIb30BATh TIPU BBHINOJIHEHHH YUEOHBIX 33/IaHUi HayYHO--TIOMYJISIPHYIO JINTEPATypy
($U3NUECKOTO CO/ep)KaHUsl, CIPaBOYHbIE MaTepHallbl, pecypchl cetu HTepHer,
BJIAJIeTh NpHEMaMH KOHCIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHMs HHGOPMALUH W3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCHbMEHHBIC M YCTHBIE COOOIIIEHUS Ha OCHOBE 2—3
HCTOYHUKOB MH(pOpMAIK (U3NIECKOTO COAEPIKAHUSA, B TOM YUCIIE MyOJIUYHO AeNaTh
KpaTKue COOOMICHHUS O Pe3yNIbTaTax MPOEKTOB MM y4eOHBIX UCCIICIOBAHUH, TIPH ATOM
IPaMOTHO HCIIOJIb30BAaTh W3YYCHHBIM TOHATUHHBIA ammapar Kypca (H3HKH,
COIIPOBOKIATh BHICTYIJICHHE NIPE3CHTAIHEH;

IpY BBITIOJIHEHUN yY€OHBIX TPOEKTOB W MCCIIEIOBAaHUN pacHpeneNisiTh 0013aHHOCTH B
rpyIIe B COOTBETCTBHH C IOCTaBICHHBIMU 33Ja4aMH, CIICUTh 32 BHIMOJHEHHEM IIaHa
JIeWCTBHI, aJeKBaTHO OIICHMBATH COOCTBEHHBIN BKJIAJ B JAEATEIBHOCTH TPYIIIHL,
BBICTPaWBaTh KOMMYHHUKATHBHOE B3aUMOJIEHCTBHE, YUUTHIBAsE MHEHHE OKPYKAIOIINX.

K xonmy oOyueHus B 8 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMECHHM:

KCIIOJIb30BATh MOHSATHUS: MAacca U pa3sMepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHUE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIEeCTBA, KPUCTAJUIMYECKUE U aMOp(HbIC Tela,
HACBILLECHHBI U HEHACBILLICHHBIN Iap, BIAXKHOCTh BO31yXa, TEMIIEPATYpa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, AJIEMEHTAPHBIN 3JIEKTPHUUECKUN 3apsll, SJIEKTPUIECKOE
1I0JIe, TIPOBOJHUKH M JIUAJIEKTPUKH, MOCTOSIHHBIA 3JIEKTPUUECKUI TOK, MAarHUTHOE
10JIE;

pa3nuyath SIBI€HUA (TEIUIOBOE pacHIMpEHUE U C)KaTue, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMA4YMBAHUE, KaNWUISIPHbIE SBIICHUS, WCIAPEHUE, KOHICHCALM,
IIJIaBJIEHUE, KpUCTAJIN3aLUs (oTBepaeBaHue), KHUIICHHE, Teroneperaya
(TerIOnpPOBOAHOCTh, KOHBEKIIUS, U3JIYUYCHHE), DJICKTPHU3AlUs TN, B3aUMOICHCTBHUEC
3apsAoB, JEHCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBbIKAHHUE, B3aUMOJIECHCTBUE
MarHuTOB, AEHCTBUE MATHUTHOIO IOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHWTHAas
WHAYKIWSA) TO OINUCAaHUI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIHNX JTAHHOE (PUINICCKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHHUHI B OKPYKAIOLIEM MHUPE, B
TOM 4HClIe (PU3NUECKUE SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATSDKCHHE U
KalWUISpHBbIE SIBJICHHS B NPHUPOAE, KpUCTaUIbl B mpupone, uznydeHue ConHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHETa,
DIIEKTPUYECKHE SBIEHUS B aTMocdepe, IJIEKTPUUYECTBO JKHBBIX OpPTaHU3MOB,
MarHuTHOE Mmosie 3emud, Apeid MOII0COB, PO MArHUTHOTO TOJS ISl JKU3HHU Ha
3emite, MOJIIPHOE CHSIHHE, IPU STOM TIEPEBOJUTH MPAKTHYCCKYIO 3a7a4y B YUeOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SBICHUII;

OTIHMCHIBATh U3YYCHHBIC CBOWCTBA TN U (GU3NYECKUE SBICHUS, UCIIONB3Ysl (PU3NIECKUE
BEJIMYMHBI (TemrepaTypa, BHYTPEHHSSI SHEPrus, KOJWYECTBO TEIUIOTHI, YZeJbHas
TEIVIOEMKOCTh ~ BEIIECTBA, YAEIbHAs TEIUIOTAa IUIABJIEHUSA, yHAEJIbHAas TEIUIOTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CTOpaHHs TOIUIMBA, KO3(PPHIMEHT MOIE3HOTO
JIEWCTBHS TEIUIOBOM MAILIMHBI, OTHOCUTEJIbHASI BIIAXKHOCTh BO3/yXa, JJEKTPUUYECKHUU



3apsil, CHJla TOKa, OJJIEKTPHUUECKOE HANpsKEHHWE, COMPOTUBICHHUE TMPOBOIHUKA,
yIEJIBHOE COIPOTUBIIEHHE BELIECTBA, pab0Ta U MOIIHOCTh 3JIEKTPHUECKOTO TOKA), IPH
ONKCAaHUM MPABUIBHO TPAKTOBAaTh (U3NYECKHHA CMBICI HCHOJIb3YEMBIX BEJIUYHH,
0003HaueHUS M eIUHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (OPMYJIbI, CBI3bIBAIOLINE
JaHHYIO (HU3MYECKYI0O BEIMYMHY C JPYIMMH BEJIWYMHAMH, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINUYMH;

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘-I€CKI/IC SABJICHUSA W HPOHCCChI, HCIIOJIb3Ys
OCHOBHBIC TIOJOXKEHUS MOJIEKYISIPHO--KUHETUYECKOW TEOPUHM CTPOEHHs BEIEeCTBa,
NPUHIMI CYNEPIO3UIMK ToJell (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs
3apsna, 3akoH Oma s ydacTka nend, 3akoH JDxoyns—JIeHma, 3akoH coxpaHeHHS
SHEpPIuH, NMpHU 3TOM JAaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U 3alMCHIBATh €ro
MaTeMaTHYeCKOE BBIPAXKECHNUE;

OOBSCHATh (hU3MUYECKUE TMPOLECChl U CBOWCTBA TeJl, B TOM YHUCIE M B KOHTEKCTE
CI/ITyaI_[I/If/'I MPAKTUKO-OPHUCHTHPOBAHHOT'O XapakTepa: BBIABIIATD
IPUYMHHO-CIIEICTBEHHBIE CBA3M, CTPOUTh OOBSICHEHUE M3 1—2 JIOrMYECKUX WIAaroB ¢
ornopoif Ha 1-2 U3y4eHHBIX CBOWCTBA (PM3NYECKUX SBICHUHN, PU3UUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3aauyd B 2-3 JEHCTBHSA, HUCHOIb3ysd 3aKOHBl U (HOPMYIIBI,
CBs3bIBalOIIME (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBUS 3aJauu
3allUCBIBaTh KPaTKOE YCIIOBHE, BBIABIISATH HEOCTATOK JAHHBIX Ul PELICHUs 3a]au,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€ PEeLICHHs, IPOBOJUTH PacUEThl U
CpaBHHUBATH MMOJYUCHHOC 3HAYCHHUC (1)I/ISI/I‘I€CKOI\/’I BCJIIMYHHBI C U3BCCTHBIMHU JaHHBIMHU,
pacro3HaBaTh NPOOJEMbI, KOTOpPhIE MOXXHO pELIMTh IPH TOMOLIM (HU3HYECKUX
METOI0B, HCIIOJIB3 YA OITMCaHHuEC HUCCIICJOBAaHMU, BBIACTIATH IMPOBEPAEMOC
NpPEINoI0KEeHNe, OLCHUBATh NPABWIBHOCTh TMOpPSJIKa MPOBEACHUS HCCIEI0BAHUS,
JACJ1aThb BBIBObI,

IPOBOJUTH OMNBITHI IO HAOIIOACHHUIO (PU3MUYECKUX SBICHUNA WM (PU3MUECKUX CBOWCTB
Ten (KamWwUISIpHBIE SIBICHUS, 3aBUCHMOCTH JIABJICHUS BO3[yXa OT ero oOBEéMma,
TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS M HAIPEBAHUS IPU U3ITYUYEHHUH OT IBETA
u3Iydaouei (moryiomaronieil) MOBEpXHOCTH, CKOPOCTb HCHApeHUs BOABI OT
TEMIICPATYpPbl KHUAKOCTH U ILJIOIIAJAn ee IMMOBCPXHOCTHU, JJICKTpHU3ALUA TCI U
B3aMMOJICHCTBHE 3JIEKTPUUECKUX 3apsA]0B, B3aHMMOAEHUCTBUE IOCTOSHHBIX MarHUTOB,
BU3YaJIU3al1sl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, J€MCTBUS MAarHUTHOT'O MOJIS
Ha IPOBOJHHUK C TOKOM, CBOICTBa QJICKTpOMArHura, CBOMCTBaA SJICKTPOABUTATCIIA
MOCTOSIHHOTO TOKa): (hOpMYyJIMpOBAaTh TMPOBEpSiEeMble MPEINOJIOKEHUs, COOUPaTh
YCTAaHOBKY M3 TPEUIOKEHHOTO O00OpyIOBaHMS, ONHCHIBATH XOJA OIBITA U
(GbopMynHUpOBaTh BBIBOJIBI,

BBIIIOJIHATE MPSAMBIC U3MCPCHUA TCMIICPATYPHI, OTHOCHUTEIBbHOM BIAXXHOCTH BO3yXxa,
CWJIBl TOKA, HANpSIKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX INMPUOOPOB U JIATYUKOB
(GU3MYeCKUX BEJIMYUH, CPAaBHUBATh pPE3YIbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIIEAOBAaHUE 3aBUCUMOCTH OJHOW (PU3UUECKOI BEIMUYMHBI OT APYroM C
HCIIOJIb30BAHUCM TMPAMBIX H3M€peHI/Iﬁ (3aBI/ICI/IMOCTI) COIIPOTUBJICHHUA IMPOBOJHUKA OT
€ro JJIMHBI, MJIOLIA U MONEPEYHOI0 CEUEHHs U YIEIbHOTO CONPOTHBIICHUS BEILECTBA
MPOBOJHMKA, CUJIBI TOKA, HAYILETro Yepe3 MPOBOJHHK, OT HANPSDKEHUS HAa MPOBOIHUKE,
HCCIIEJOBAaHHE MOCIEAOBATEIbHOIO U TApaUICIIbHOIO COCIUHEHUH IPOBOAHUKOB):



IUITAHUPOBATh MCCIIE0BaHUE, COOUPATh YCTAHOBKY M BBIMOJHATH U3MEPEHHS, CIEays
MPEJIOKEHHOMY IJIaHy, (PUKCUPOBAaTh PE3YNbTaThl MOJYYEHHON 3aBUCUMOCTH B BHUJIE
Tabnui u rpaduKoB, IeJaTh BHIBOJBI IO Pe3yabTaTaM UCCIEAOBAHUS;

® [POBOJIUTH KOCBEHHbIE M3MEpEHHUs (U3NUECKUX BEIHUUH (yIesibHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBJICHUE MPOBOJHUKA, PA0OTa U MOUIHOCThH AJIEKTPUYECKOrO TOKA):
IUIAHUPOBAaTh HM3MEpPEHUs,, COOMpaTh SKCIEPHUMEHTAIBHYIO YCTaHOBKY, CIEAYs
MPETIOKEHHOW MHCTPYKIUH, U BBIYUCIISATH 3HAYEHHE BETMUHMHBI;

e coOnronaTh TMpaBWja TEXHUKM Oe30macHOCTH TMpu pabore ¢ J1abOpaTOPHBIM
000opyI0BaHUEM;

®  XapakTepu30BaTh MPHUHIMUIBI JEHCTBUS WU3YYEHHBIX MNPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPON Ha MX OMHMCAaHUA (B TOM YHUCIE: CUCTEMA OTOIJICHUS JIOMOB,
TUTPOMETpP, MapoBas TypOuWHA, aMIlepMeTp, BOJBTMETP, CUYETUUK DJICKTPUUECKOMN
OHEPIUH, DIIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENbHBIE AJIEKTPOIPHOOPHI
(mpumepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, 3JIEKTPOMATHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAHUS O CBOMCTBaX (DM3MYECKUX SIBICHUM U
HeoOXouMBbIe (HPU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA W HM3MEPUTEIbHBIE MPUOOPHI MO
CXEMaM U CXEMaTHYHBIM PUCYHKaM (JKHUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEb BHYTPEHHEIO CrOpaHMs, JIEKTPOCKOIL, PEOCTar), COCTABIIATH
CXEMBI 2JIEKTPUYECKHUX LIETEeH C MOCIEeI0BaTEIbHBIM U NapajuIe]IbHBIM COECINHEHUEM
AIIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUYEHUS 3JIEMEHTOB AIIEKTPHUYECKUX IIeTICH;

® TMPUBOAWUTH TpUMEPHl (HAXOAWTH WH(MOPMAIMIO O TpUMEpax) MNPAKTUYECKOTO
UCTIOIb30BaHUSl (PM3MUECKUX 3HAHWA B TIOBCEAHEBHOW KHM3HHM IS OOECIICYEeHUS
0e30MmacHOCTH TpU OOpalieHMH C OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOAEHHUS HOPM 3KOJOTMYECKOrO IOBEJCHUS B
OKpYXKarolleu cpeae;

® OCYIIECTBJIATH MOMCK HH(popManuu ¢uzndeckoro conepxkanus B HVHTepHere, Ha
OCHOBE HMEIOIIMUXCS 3HAHUW M TYTEM CpPaBHEHUS [OMOJIHHUTEIbHBIX HCTOYHUKOB
BBIJICNATh MH(QOPMALIMIO, KOTOpas SBISETCS NPOTUBOPEUMBOW HIM MOXKET OBITh
HEJIOCTOBEPHOW;

® ICIOJIb30BATh MPU BBHIITOJHEHUU YUEOHBIX 3a/laHUN HAyYHO--TIOMYJISIPHYIO TUTEPATypy
(U3NYECKOTO COJEp)KaHUs, CIPAaBOYHBIE MaTepuaibl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMH KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HHPOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B IPYIYIO;

e co3maBaTh COOCTBEHHBIC IMHUCHMEHHBIE M KpAaTKHE YCTHBIE COOOIICHMS, 0000Ias
MHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (PU3NYECKOIO COACPIKAHUSA, B TOM YHUCIE
NyOJIMYHO  TPEACTaBISITH  pPe3yibTaTbl MPOEKTHOM WM  UCCIEN0BATENIbCKON
JeSATENbHOCTH, TIPU 3TOM T'PAMOTHO HCIIOB30BaTh W3YUYCHHBIN MOHATHHHBIN anmapar
Kypca (HU3UKH, CONPOBOXKIATh BBICTYIICHUE MTPE3CHTALIUCH;

® [IpU BBIIOJHEHUU YYEOHBIX MPOEKTOB U UCCIENOBaHUN (PU3UUECKUX MPOLECCOB
pacrpenensaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMU 33/a4aMH,
CIeUTh 3a BBHINOJHEHHEM IUIaHA JEWCTBUH M KOPPEKTUPOBATH €ro, aJieKBaTHO
OIICHMBATh COOCTBEHHBI BKJaJ B  JEATENBHOCTh  TPYIIbl, BBICTPAaUBATh
KOMMYHHKATHBHOE B3aHMOICHCTBUE, IPOSBIISISI TOTOBHOCTH Pa3peniaTh KOHMIUKTHI.

K koniy oOyuenus B 9 kjiacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLIUXCS YMEHHIA:



WCIOJb30BaTh TMOHATHS: CHCTEMA OTCUE€Ta, MaTephalbHasg TOYKa, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO JBIKEHUsA, nedopmarus (yrnpyras, miacTudeckasi),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTbh W MEPErpy3KH, LIEHTP
TSKECTH, aOCONIOTHO TBEPAOE TENO, LIEHTP TSHKECTU TBEPJOrO Tejla, PaBHOBECHE,
MEXaHU4YeCcKue KoyuebaHusi U BOJIHBI, 3BYK, MH(pPa3ByK U  yIbTPa3BYK,
AJIIEKTPOMATHUTHBIC BOJIHBI, ITIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CHEKTPhl HMCIYCKAaHWsS M TOTJIOIICHMs, anbda-, 6eTa- U ramma-
W3JIy4€HMs], U30TOIIbI, SIACPHAS] SHEPIeTHKA;

paznuyaTh SBIEHUs (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE JIBIXKCHHE,
PaBHOYCKOPEHHOE NPSIMOJIHHEHHOE ABUKEHHE, CBOOOIHOE MaJIcHUE Tell, pABHOMEPHOE
JIBIDKEHUE 10 OKPYKHOCTH, B3aUMOJICMCTBUE TeJ, PEAKTUBHOE JIBHXKEHHE,
Kosie0aTelbHOE JBIKEHUE (3aTyXalolllle M BBIHYXKICHHbIE KoJieOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHUE, OTpa)XCHUE 3BYKa, MPSIMOJMHEUHOE pACHpPOCTPAHEHHUE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0eoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX ILIBETOB, AMCIIEPCUS CBETa,
€CTECTBEHHAs PAaJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOrO CIEKTPa W3ITyYEHUS )
MO0 OMHCAHUI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPUPYIOIINX
JaHHOE (PU3HYECKOE SIBICHHUE;

pacrto3HaBaTh MPOSBICHUE U3YUYECHHBIX (DH3UYECKUX SIBJICHUN B OKPY)KAIOIIeM MUpe (B
TOM uHcie (pu3nMUecKue SIBICHUS B MPUPOJIC: MPUIMBLI U OTIUBBI, JABHKEHUE IJIAHET
ConHEeYHOM CHUCTEMbI, PEaKTUBHOE JIBUKEHUE JKMBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHHE, CEHCMHYECKHE BOJIHBI, IYHAMH, 3XO, IIBETa TeT,
ONTUYECKUE SBICHUS B  TMpPHPOAE, OHONOTUYECKOEe  JEHCTBHUE  BUAMMOTO,
yIBTPaUOIECTOBOIO M PEHTTEHOBCKOTO H3ITyUYEHUH, €CTECTBEHHBIA pPaTUOAKTHBHBIN
$OH, KOCMHYECKHE JIy4H, pPAJUOAKTUBHOE W3IyYeHUE TPUPOJHBIX MHHEPAJIOB,
JEeHUCTBUE PaIMOAKTUBHBIX M3ITYYCHUN Ha OpPTraHU3M 4YeJIOBEKa), IPHU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIIESATh CYIIECCTBEHHBIC CBOWMCTBA (IIPH3HAKH)
(bUBUYECKUX SIBJICHUH;

OTIMCHIBATh U3YUCHHBIE CBOMCTBA TN U (U3WYCCKUE SBIICHUS, HCIIONIB3Ysl (PU3NUICCKUE
BEJIMYMHBI (CpPEeNHsAS U MTHOBEHHAs CKOPOCTb Tejla MPH HEPABHOMEPHOM JABHKECHHU,
YCKOpPEHHE, NEPEMEILIECHUE, NyTh, YIJIOBas CKOPOCTh, CUJa TPEHUS, CHJIa YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJCHHs, BEC Teja, UMITYJIbC Tela, UMITYJIbC
CHWJIBI, MEXaHWYecKasi paboTa U MOIIHOCTb, MOTEHIIMATIbHASL SHEPTUSI TeJa, MOAHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, MMOTEHIIMAIbHAS SHEPTUs CIKATON MPYKUHBI, KHHETHYECKas
SHEprusi, MOJHAas MeXaHW4yecKash HSHEeprusi, MepuojJ M yacTora KosieOaHuM, aJMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUS
Cpenbl), P ONMUCAHWH TPABHIHLHO TPAKTOBATh (DPM3MUECKHN CMBICT HCIOIB3YEMBIX
BEJIMYMH, O0O3HAUEHUS UM EIUHUIBI (PU3UUYECKUX BEJIMYMH, HAXOIUTh (OpMYIbI,
CBA3BIBAIOINIME JAHHYIO (U3MYECKYIO BEIMYHMHY C IPYTHMMH BEJIHMUYWHAMH, CTPOUTH
rpaduKu H3y9CHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEIINYHH,

XapaKTepu30BaTh CBOWMCTBA Tel, (PU3MUECKHE SBICHUS U MPOIECCHI, UCIIONB3YS 3aKOH
COXpaHEHUsI PHEPTUM, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIMUII CYNEPHNO3ULIUUA CHUII,
MIPUHIUI OTHOCUTEIBHOCTH [ "anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPAXEHUsI W MPEJIOMJICHHS CBETA, 3aKOHBI COXPAHECHUS 3apsAI0BOIO0 M
MAacCOBOTO 4YHMCE TNpH SACPHBIX pPEaKIUsAX, MOpH OSTOM JaBaThb CIOBECHYIO
(bOopMyIUPOBKY 3aKOHA U 3alMCHIBATH €M0 MaTEMATHYECKOE BhIPAKCHHE;



OOBSCHATH (hU3MYECKUE TPOLECCHl M CBOWCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTyalluld  TPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBISATH  MPUYHHHO--
CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBACHEHHE U3 2—3 JOrMYECKHX I1aroB ¢ OMOPOi Ha 2—
3 U3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (UINIECKUX 3aKOHOB MM
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3aJja4u (ONUPAIOLIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHIA), UCTIOJIb3YsI
3aKOHBl M (PopMysbl, CBs3bIBaOLIME (DU3UYECKUE BEIMUYMHBI: HAa OCHOBE aHAJIM3a
yCIIOBUS 3a/laydl 3alMChiBaTh KpPATKOE YCJIOBUE, BBIABIATH HEJOCTAIONIME WIIH
M30BbITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (OPMYIJbI, HEOOXOAUMBIE Ui PEIICHUs,
OPOBOJUTH Pacy€Thl M OLIEHUBATh PEATUCTUYHOCTh IOJIYYEHHOI'O 3HAYEHUS
(bu3HYECKOI BEIIMYUHBL;

pacrno3HaBaTh NPOOJEMbI, KOTOpPbIE MOXXHO PEUIMTh IPH MOMOLIM (PU3HUYECKUX
METOZOB,  MCIIONB3ysS  ONHCAHHE  HUCCIEAOBAaHUS,  BBIICIATH  MPOBEPSEMOE
NPEIIOI0KEHNE, OLEHUBAaTh IPABWIBHOCTh IOPSJKAa IPOBEACHUS MCCIEIO0BAHUS,
JIeJ1aTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3YJIbTaThl HAOIIOJCHUH U OIBITOB;

MPOBOJUTH OMBITH IO HAOIIOACHUIO (PH3MUYECKUX SBICHUNA WM (PU3MYECKUX CBOWCTB
Tes (M3ydeHue BTOpOro 3akoHa HblOTOHA, 3aKOHA COXpaHEHHs SHEPIUH, 3aBUCUMOCTh
nepuosia KoyebaHuii MpyKMHHOTO MAasgTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUINTY/bl MaJIbIX KOJ€OaHU, NPSIMOIMHENHOE pacpoCTpaHEHNE
CBETa, pa3JioKeHHEe OeNoro cBeTa B CHEKTpP, M3yUEHHE CBOWCTB H300pa’keHHs B
IUIOCKOM 3€pKajie M CBOHCTB H300paKeHHs TMpeaMeTa B COOHMpAIOICH JIHMH3E,
HaOJIOZCHNE CIUIOUIHBIX M JIMHEHYaThIX CIEKTPOB H3IYYEHHUs): CaMOCTOSITENILHO
coOMpaTh YCTAHOBKY M3 U30BITOYHOTO HAOOpa 000PYAOBaHUS, OIUCHIBATH XOJ1 OTBITA U
ero pe3yabTaThl, POPMYITHPOBATH BHIBOJIHI;

POBOJUTH TPU HEOOXOAMMOCTH CEpPHIO NPSMBIX HW3MEPEHMH, OMpenessis cpeaHee
3HaYeHUE H3MepAeMON BeIUYUHBI ((POKYCHOE paccTOsHHE CcOOUparome JIHH3bI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHus (M3MEPUTETHLHOTO MPHOopa);

MPOBOJIUTH HWCCIICOBAaHUE 3aBHCUMOCTEH (PU3MUYECKUX BEIWYMH C HCIOJIB30BAHHEM
OpSAMBIX M3MEpPEHHH (3aBUCUMOCTh IIyTH OT BPEMEHU IIPU PaBHOYCKOPECHHOM
JOBIDKEHUM 0€3 HavaJbHOM CKOpOCTH, TNiepuoja KojeOaHWi MaTeMaTH4eCcKOro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUS CBETa OT yrja NaJeHus u
yIiia MpesioMJICHHs OT yIJla MaJeHus1): TUIAHUPOBAaTh UCCIIEIOBAHUE, CAMOCTOSTEILHO
coOMpaTh yCTaHOBKY, (HUKCHpPOBATH pE3yAbTaThl IOJXYYCHHOW 3aBHCHMOCTHU
¢u3nYecKUx BEIMYUH B BUJAE TaOJIUI U rpadUKOB, IeNaTh BHIBOJBI IO pe3yibTaTaM
UCCIIC/IOBaHMS;

IPOBOJUTh KOCBEHHBIC HM3MEpPEHUs (QU3UUECKUX BEJIUYUH (CpEeiHAs CKOPOCTb U
YCKOpEHHUE Tejia MPHU PAaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHUE CBOOOJHOIO MaJCHHUS,
KECTKOCTDh TPYKUHBI, KOID(PUIIMEHT TpEeHHsS CKOJIBKEHWs, MeXaHWdeckas pabora u
MOIITHOCTb, YacTOTa M TMEpHOJ KoleOaHWH MaTeMaTHYeCKOro U MPYKHUHHOTO
MasTHUKOB, ONTHYECKas cujaa coOuparomiel JMH3bI, pPaJUOAKTUBHBIA (OH):
IUIAHUPOBAaTh W3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY W BBINIOJIHATH
U3MEpPEHus, clenys MPEeAoKEHHON MHCTPYKIMM, BBIYUCIATH 3HaYCHHE BEIMUYMHBI U
AQHAIM3UPOBATh TIOJIyYEHHBIE pE3yNbTaThl C YYETOM 3aJaHHOH IOTPEIIHOCTH
W3MEPEHHUI;

coOmoaTh TMpaBWja TEXHUKH O€30MacHOCTH 1pu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;



pa3nuyaTh OCHOBHBIC TNPHU3HAKK H3YYEHHBIX (U3NYECKHX MOJIEJIei: MarepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYCHYHBIH WCTOYHUK CBETA, JIyd, TOHKAas JIMH3A,
IUTAHETapHasi MOZEJb aTOMa, HyKJIOHHAsi MOZIEJIb aTOMHOTO S/1pa;

XapaKTepu30BaTh NPUHLUIBl JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUUECKHX
YCTPOMCTB C ONOPON Ha UX OMHMCaHUS (B TOM YHCIE: CIUAOMETP, AATUYUKH TTOJI0XKEHHS,
PacCTOSIHUA U YCKOPEHHS, PaKeTa, 3X0JI0T, OYKH, IEPUCKOII, (poToanmapaT, ONTHIECKHUE
CBETOBOJIbI, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BATh CXEMBbl U CXEMATHYHBIE PUCYHKH M3yYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX TMPUOOPOB U TEXHOJIOTHYECKHUX IPOLECCOB MPHU PEUICHUH y4eOHO--
MIPAKTHYECKHUX 3a/lay, ONTUYECKUE CXEMbl JUIsl TOCTPOEHUS M300pakKeHUH B IIOCKOM
3epKajie U coouparoleil JTuHs3e;

NPUBOJIUTH TpPHUMEPHl (HAXOAWTh HHGOPMAIMIO O MpHUMEpax) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KM3HM AN OOecredyeHus
0e30MacHOCTH NpU OOpalleHMH C OpudopaMH M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/10pOBbsl M COOJIOAEHUS HOPM SKOJIOTMYECKOIO TIOBEACHHS B
OKpYXKarolleu cpee;

OCYIIECTBIISATh TMOUCK HHpopManuu (Qusndeckoro coaepxkanuss B HHTepHere,
CaMOCTOATENIBHO (OPMYNIHPYsl TMOMCKOBBIM 3ampoc, HAaXOAUTh IIyTH OIpPEesICHUs
JIOCTOBEPHOCTH TIOJIYYCHHOW WH(POpPMAIIMM HAa OCHOBE WMEIOIMIUXCS 3HAHUUW U
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB;

UCTIOJIb30BaTh MPHY BHITIOJIHEHUH y4eOHBIX 33JJaHUN HAyYHO--TIOMYJISIPHYIO JINTEPATypy
(GU3MYeCKOro Ccojaep)kaHusi, CIpaBOYHbIE MaTepualbl, pecypcbl cetu HHrepHer,
BJIaJIeTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHUs HHGPOpMAIMU M3
OJHOM 3HAKOBOW CHCTEMBI B IPYIYIO;

CO03/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE MH(pOpMAaLUU
U3 HECKOJIbKUX HMCTOYHHKOB (PH3MUECKOTO COACpIKaHUs, ITyOJIHMYHO MPEICTaBISATh
pe3yabTaThl MPOCKTHONW MIIM HCCIIEN0BATENIBCKON NEATEIbHOCTH, IIPA 3TOM I'PAMOTHO
UCTOJIb30BaTh HM3YYCHHBIH MOHATUHHBINA amnmapar u3ydyaeMoro pasziena (GpU3NKu U
COMPOBOXKAAaTh BBICTYIUIEHHWE Ipe3eHTaluell ¢ y4éToM OCOOEHHOCTEM ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHnoBanue pa3iesioB u TeM (undposbie)
Koutpoabubie | JlabopaTopHbie
n/n MPOrPaMMbI Bceero o0pa3zoBaTeJibHbIE
padoTbI padoTbI
pecypcsl
Pasnen 1. @usuka u e€ posib B NO3HAHUM OKPY/KAIOLIEr0 MUPa
11 DUBHKA - HAVE O oe 5 bu6mmoreka LIOK
. N3HNKA - HAYK IIpu
Y pupoa https://m.edsoo0.ru/7f416194
but6mmoreka [IOK
1.2 () 2 1
HISHHCCICHE BEJITIHAL https://m.edso0.ru/7f416194
bu6 OK
1.3 EcTecTBeHHOHAYYHBIA METO,T TTO3HAHUS 2 1 htI:sz]:I;I/(r)‘rTZI;asc]i).ru 17£416194
Htoro mo pazneny 6
Pa3zpnen 2. IlepBoHavasibHbIe CBeJIeHNSI 0 CTPOEHHH BellleCTBA
bubmuorexa [IOK
2.1 C 1
TPOCHHE BeliecTna https://m.edso0.ru/7f416194
59 JIBm>keHre 1 B3aUMOICHCTBUE YaCTHI] 5 1 bubnuotexa [JOK
' BELIECTBA https://m.edso0.ru/7f416194
2.3 ArperatHbie COCTO eliecTBa 2 bubmorexa IOK
. T'aTHBI TOSAHHUA B TB
P - https://m.edsoo0.ru/7f416194
Uroro no pazneny 5
Pazpen 3. /IBu:xkeHne u B3auMo/ieiicTBHE TeJl
but6mmoreka [IOK
3.1 M 3
CXAITICCIOT ABIDRCHHC https://m.edso0.ru/7f416194
3.2 Wuepnus, macca, IIIOTHOCTh 4 1 bubnunorexa LIOK



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

KonuuecrBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
KonTpoabuble  JlabopaTopHble
n/n NPorpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsbl
https://m.edsoo0.ru/7f416194
but6mmoreka [IOK
3.3 .B 14 1 2
(una. Bt cin https://m.edsoo0.ru/7f416194
Hroro mo pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaya gaBieHus: TBEpAbIMU 3 but6mmoreka [IOK
' TeJIaMH, JKUIKOCTSIMH U Fa3aMHu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2
Jlaprerie XHKOCTH > https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4.3 AmvochepHoe aasieHHe 0 https://m.edso0.ru/7f416194
44 JlelicTBrE )KUIKOCTH U Ta3a Ha MOTPyKEHHOE ; 1 3 bub6muorexa [LIOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Utoro no pazneny 21
Pa3zgea 5. Pabora u MOIIHOCTH. JHEPrust
but6mmoreka [IOK
A P 1
> 300Ta ¥ MOLIHOCTE 3 https://m.edso0.ru/7f416194
bubmmnorexa IHOK
52 Hpocteie MeXaHH3MEI > 1 https://m.edsoo0.ru/7f416194
bu6 OK
5.3 MexaHuueckas SHeprus 4 1 1 nonmorexa Il

https://m.edso0.ru/7f416194



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

KoanuyecTBo yacoB

DJIeKTPOHHbIE

Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
KonTpoabuble  JlabopaTopHble

n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI

pecypcsbl

Hroro no pazueny 12

PeszepBHoe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12




8 KUIACC

KomnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHMe pa3iejioB H TeEM mu@ppoBLIe
Ne ni/m P Konrpoasuesie | JlaGopaTopHbie (mucpp )
NMPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pasnen 1. TenjioBble ABJIEeHHUA
11 CTpoeHHEe U CBOMCTBA BEIIECTBA 7 Bubnroreia LIOK
' P m https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CIDIOBHIC HPOHECChL https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Paznen 2. DiekTpuyeckne ¥ MATHUTHbIE SIBJICHUS
21 DJIEKTpUYECKUE 3apsi/ibl. 3apsyKEHHbIC TeJla 7 1 bubnuotexa [JOK
' U UX B3aUMOJIEICTBHE https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
2.2 I1 % i 20 1 7
OCTOSTHHBIN JICKTPUICCKUH TOK https://m.edsoo.ru/7f4181ce
butmmoreka [IOK
2.3 M 6 1 15
ATHITTHBIC ABTICHIA https://m.edsoo.ru/7f4181ce
bubmunorexa LIOK
2.4 2 4
FICKTPOMATHTHA HHAYKIIA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
1 68 3 14.5

I[TPOTPAMME



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

9 KUIACC

KomnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM uudposbie
Ne ni/m P Konrpoasuesie | JlaGopaTopHbie (mucpp )
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubnuorexa [IOK
' OIHCAHHS https://m.edsoo.ru/7f41a4a6
bu6nmuoreka [IOK
1.2 B i 20 1 3
SAMMOACHETBHE Tei https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHbT COXPAHCEHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3nen 2. Mexanuveckne KoJjie0aHus U BOJTHBI
bubmuorexa [IOK
2.1 M 0 7 3
CAHIHCCITHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXATITCCIHE BOTHBL SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paznen 3. DiieKTpOMArHuTHOE MOJIE€ M 3JIEKTPOMATHUTHbIE BOJIHbI
31 DIIeKTPOMArHuTHOE TOJIE U 6 5 bubmuorexa [IOK
'