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MOSACHUTEJIBHAS 3AITUCKA
[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE IOJOXEHUH U TpeOOBaHUN K pe3ynbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copmepxanue  mporpaMMbl 1o (GU3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaIOIIMXCS M OpraHu3alMi0 H3y4deHus (U3uKM Ha
JeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke ydUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJbTaTaM  OOy4deHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro 0Opa3oBaHMUS.
[TporpammMa 1o ¢u3uke yCTaHaBIMBAET pacHpeieseHHe ydyeOHOro mMarepuaia 1o rojiam
o0ydeHus:i (1Mo Kjiaccam), NpenjgaraeT TPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHUA HPEIMETHOrO COJAEpX aHUA U Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.
[Tporpamma no ¢usuke pazpaboTaHa c LeIbI0 OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO31aHUU paboyel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.
dusmKa ABISAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX PEIMETOB,
MOCKOJIbKY (pU3MUEcCKUe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IperocTaBisgeT HauOojee sCHble O0pas3lbl MPUMEHEHHS Hay4HOI0 MeToja
IIO3HAHUS, TO €CTh CII0C00a NOJIYYEHHUs JOCTOBEPHBIX 3HAHUI O MUE.
OpHa W3 TNIAaBHBIX 3a7ad (U3MYECKOTr0 00pa3oBaHUs B CTPYKType oOIIero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMPENIOaracT OBJIAJACHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!
® HAy4HO OOBSCHSTDH SIBICHHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BAHUS;
® UHTEPHPETUPOBATh JaHHBIE U MCIIOJIb30BaTh HAYYHbIE JOKa3aTeNbCTBA JUIS
MOJIyY€HUs BHIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OPraHU3aLUAX
Poccuiickoii ®@enepanuy, peaau3ylolMX OCHOBHBIE 00IIe00pa3oBaTelbHble MPOTPaMMBI,
yTBepkI€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mpotokon ot 3 nexadbps 2019 r. Ne I[1K-4BH).
Henu n3yyenus puanku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOIO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (DU3UKHY;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (PU3UKHU JUISI pA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® pa3BUTHE IMPEACTaBICHUN O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHOMN
JeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JalbHEUIIEMy O0yYEHHIO B 3TOM
HalpaBJICHUU.



JlocTxeHne S3TUX Iiesiell mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICAYIOUINX 3aa4:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIECTBA, O MEXaHHMYECKHUX,

TEIUIOBBIX, MIEKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e [puoOpeTeHHEe YMEHUH ONUChIBaTh U  OOBACHATH (PU3MUECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3a/ad C MCIOIb30BAaHHEM
du3nUecKuX MOIeeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

® Dpa3BUTHE YMEHHMHA HAONIOIATh MPUPOJHBIC SBICHUS W  BBINOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl W HSKCIIEPUMEHTAJbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPHOOPOB;

e OocBOeHHE MPHUEMOB PabOTHI ¢ HMH(pOpMarue (GU3MUECKOro CoAep)KaHUs, BKIIOYAs
MH(POPMALIMI0O O COBPEMEHHBIX JOCTHKCHMSX (UM3MKH, aHaIu3 U KPUTHYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha m3yuenue ¢usuku (6a30BBI ypOBEHB) Ha YPOBHE OCHOBHOT'O OOIIETr0 OOpa3oBaHUs
oTBoAMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helel0), B 8 kinacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Hefenio).

Pabouas mporpamma mno kypcy «®usuka. ba3oBbeiii ypoBeHb. 8 Kiacc» cocTaBlieHa B
COOTBETCTBUM C Y4YEeOHBIM IUIAHOM, KaJCHIApHBIM Yy4eOHBIM Tpa)MKOM H pacIMCaHHEM
yueOHbIX 3aHsATHI Ha 2023-2024 yueOHbIN ToA U peanusyercs B 8a, O kiaccax B oObeme 67
4yacoB, B 8B kiacct B 00beme 68 yacos.

Cokpamienre Ha | yac OCYIIECTBIEHO 3a CUET PE3EPBHBIX YACOB, MPEAYCMOTPEHHBIX
IIPOrpamMMoi.

[Tpennaraemslii B mporpamMme no (Gpusuke nepeyeHb J1ab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEHIATENbHBIN XapakTep, YYUTENb JAellacT BHIOOp MpOBENeHHs J1a0OpaTOpHBIX padoOT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcs, CIIUCKa HIKCIIEPUMEHTAIbHBIX
3aJJaHMi, TIpe/IaraéMbIX B paMKax OCHOBHOTO TOCY/IapCTBEHHOTO dK3aMeHa Mo (hHu3nKe

PabGouass mporpamma mo ¢usuke pazpaboTaHa c ydyeroM pabodeil MporpamMmbl BOCIHUTAHHS
(Momynb «YpouHast AeATEIbHOCTHY):

CeHTs0pB Kraccst OpueHnt
Hena, coOBITHSI, MEPOTIPHUATHS HpOBOY |OTBETCTBEHHBIE
HOE
BpeMs
MpOBET
eHUS
Opranuzanus HACTaBHAYECTBA 5-9 B Knaccueprit
YCHEBAIOIIUX oOyyaronmxcs HaJ TEUEHU PYKOBOJIUTEIb,
HEYCIICBAIOIITUMU eTo/la |y4HTeNs-TIPEeAMETHUKH,
YUYEHHUYECKOE
caMOyTIpaBJIeHHE
NuunmnpoBanue u MOJIIEPIKKA 5-9 B Yyuurenb-npeaMeTHUK
HICCJIEN0BATEILCKON NEeITEILHOCTH TeUueHu
IIKOJILHUKOB B paMKax pealu3aluv UMu e roza
VHJVBHTYAJIBHBIX " rPYNIOBBIX




HCCIICA0BATCIILCKUX ITPOCKTOB

BoBneuenne ydamuxcs B KOHKYPCHYIO 5-9 B Yuurenb-npeAMETHUK
AKTUBHOCTbH, OJTMMITHATBI TEeYCHH

e rosaa
JleHp 3HaHUI 5-9 1 Yautenb-npeaMeTHUK
Bcepoccuiickuii OTKPBITBIA YPOK 5-9 1 Yaurenb-npeaMeTHUK
«OBX» (Ypok moAroTOBKHU JETEH K
JNEHCTBUSAM B YCIOBHSIX PA3IMYHOTO
POJia YpE3BBIYANHBIX CUTYAIIHH )
Jenb conmmmapHOCTH B 60phOE C 5-9 3 Yaurenb-npeAMETHUK
TEPPOPU3MOM
Henensa 6e3onacHOCTH 10pOKHOTO 5-9 25-29  |Yuurtenb-ipeMETHUK
JIBUKCHHUS
Hos0psb
MexayHapoIHbII A€Hb TOJEPAHTHOCTH 5-9 16 Yyutenb-npeaMeTHUK
Jlenn matepu B Poccuu 5-9 26 Yuurtenp-npeAMETHUK
Jexadpb
Mex1yHapOIHBIN JICHb WHBAIHJIOB 5-9 3 Yuurenp-npeAMETHUK
DeBpaib
JeHnb poccuiickoil HayKu 5-9 08 Yyurenb-npeaMeTHUK
Jlens 3ammTHKa OTedecTBa 5-9 23 Yuurenb-npeaAMETHUK
Mapt
Bcepoccuiickuii OTKpBITBINA ypOK 5-9 1 Yuurenp-npeAMETHUK
«OBX» (mpuypodeHHbIH K
npa3aHoBaHuI0 BecemupHoOro nHs
rpaXkIaHCKOW 0OOPOHBI)
MexnyHapoaHbIi KEHCKUN JE€HD 5-9 8 Yuurenb-npeIMeTHUK
Anpeab
Jlenb KOcMOHABTUKU. ["arapuHckuii 5-9 12 VYuautens  ¢u3MKn U

ypok «KocMoc - 3T0 MbI»

aCTpOHOMUH, Teorpaduu




Bcepoccuiickuii OTKpBITBIA YPOK 5-9 30 Yuurenb-npeMeTHUK
«OBX» (neHp noxxapHOi 0XpaHbl)

Mai

MexayHapoIHbIH JCHb CEMbU 5-9 15 Yautenb-npeaMeTHUK




COILEPKAHUE OBYYEHUSA
7 KJIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FTIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuUMHBL M3Mepenue Qusnueckux BenuuuH. Dusmdeckue HPUOOPHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHMUII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEeHHO-HAy4YHBIH
METOJl TO3HaHWs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHe HalmonaeMoro spiueHus. OmnucaHue
(GU3UYECKUX SBJICHUHN C TOMOIIBI0 MOJIEIICH.

Hemoncmpayuu.

1. Mexanuueckue, TEIIOBbIE, JICKTPUUECKHUE, MAarHUTHBIEC, CBETOBBIC SIBJICHUSI.

2. Owuzuveckue MpuOOPHI U MPOLEAYpa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM M IH(POBHIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne HEHbl JeIeHUs IIKAIbl K3MEPUTEIHLHOTO MPUOOpa.
N3mepenne pacCcTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.
Onpenenenue pasMepoB MajbIX TEN.
W3mepenre TteMiepaTypbl MOpHU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JAaTyMKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA IAPHKA,
MYLEHHOTO0 TOPU30HTAJIHO, TEM 00JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUS 0 CTPOEHHHU BeleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. ONBITH, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiectBa. CBSI3b CKOPOCTH JIBUJKEHHUS YacTUIl C TEMIEpaTypoil.
bpoyHoBckoe naBmxkenue, auddysus. B3aumoneiicTBHe 4YacTHIl BEIIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMS ~ BEILIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M  TBEPABIX
(kpucTayinyeckux) Tea. B3auMocBs3b MEXJy CBONCTBaAaMH BELIECTB B Pa3HBIX arperarHbIxX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHblX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHnne 6pOyHOBCKOTO JIBUKEHUSI.

2. Habmopenue nudpdysuu.

3. HaOmonenue sBieHWH, OOBSCHSIIOMIMXCS MPUTSDKEHUEM FUTH OTTAIKHBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omenka quameTrpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITMPEHHS Ta30B.

3. OmbIThI M0 0OHAPYKEHUIO AEHCTBHS CUI MOJIEKYJIIPHOTO MPUTSKEHUSL.

Paszgea 3. /[BuskeHue U B3aUMOJAeiiCTBHE TeJl.

Mexanuueckoe JBHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHHH. Pacy€r myTH v BpeMeHH BUKEHUSI.

SBnenune wmHepuuu. 3akOH MHepuuU. B3anMonelcTBHe Tell Kak NPUYMHA H3MEHEHUS
CKOPOCTH JIBIKEHHS Teld. Macca kak Mmepa uHepTHOcTH Tena. IlnmoTHocTe BemectBa. CBs3b
IUIOTHOCTH C KOJIMUECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIeCTBA.

Cuna kak XapakTepucThka B3ammojaeicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHne cuiibl ¢ MOMOLIBIO JHHAMOMETpa. SIBleHHEe TAroTeHus M cuwia Tsbkectu. Cuna

agrwpdE



TSDKECTH Ha Apyrux miaHetax. Bec tena. Heecomocth. CiokeHue CUJl, HANpaBJICHHBIX IO
onHOI npsmoil. PaBHozelcTByronas cuil. Cuna TpeHusl. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBUKEHHUS.
Habmtoienue siBjeHUsI UHEPIIUH.
Habumtonenne n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.
CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON MPSIMOIA.
JIaﬁopamopnbte pabomot u onvimol.
1. OnpeneneHue CKOPOCTH PaBHOMEPHOrO ABWKEHUS (LIAPUKA B KUAKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).
2. OmnpeneneHune cpenHeil CKOPOCTH CKOJIBXEHHs OpycKa WIIM IIapuKa MO0 HAKIOHHOM
MJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.
OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh PacTshKeHHs (IedopMaiui) MpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.
5. OmnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJ, )KHAKOCTE U ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMma, Temnepartypsl. [lepenava napnenus TBEPAbIMU TEAMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [IHeBMaTndeckue MaimuHbl. 3aBUCUMOCTH JIaBJICHUS >KUJKOCTH OT
riyounsl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpUuuHBI CylIecTBOBAaHUS BO3IYITHON
o6onouku 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX Telo. BrlTankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPBhl.

[lepenaua naBiaeHuUs KUIKOCTHIO U Fa30M.

Coo01maronirecs: CoCy/sl.

I'mppaBauyeckuit mpecc.

[IposiBnenue necTBuss aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMA MOTPYKEHHOW dYacTh Tela H

MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJTBI BECY BHITECHEHHOW KUIKOCTH.

8. VYcioBue 1utaBaHWS TeN: IUTaBaHWE WM TIOTPY)KEHHE TEl B 3aBHCHMOCTH OT
COOTHOUIEHUS TUIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJna.

2. OrmpeneneHue BBITATKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B
KUIKOCTb.

3. TlpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIONICH CHUJIBI, JCUCTBYIOIIEH Ha Telo B
AKUIKOCTH, OT MAcChl TeJa.
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4. OnbIThI, TEMOHCTPUPYIONINE 3aBUCUMOCTh BBITAJTKHBAIONIEH CHJIBI, IEUCTBYIOMIECH Ha
TEJIO B )KHMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomeTrpa WIM KOHCTPYHPOBAHHE JIOJKU U OIpPEIEIECHUE €€
Ipy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHeEprus.

Mexanudeckas pabora. MOIIHOCTb.

IIpocTple MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbluara. IlpumeHeHue npaBuila paBHOBECHUS pblyara K OJIOKY. «30J10TO€ NMPaBUIIO» MEXaHMUKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannueckass SHeprua. Kunerndeckas W mnoreHuuainbHas 5SHeprus. lIpespaiuenue
OJIHOTO BU/1a MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUS PHEPIHUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenennie pa®OTBl CHJIBI TPEHUST HPU PABHOMEPHOM JIBJKEHUM Teja 10

TOPU30HTAJILHON ITIOBEPXHOCTH.

2. HccnenoBaHue ycIoBHI paBHOBECHS pbluara.

3. Usmepenune KIIJ] HaKIOHHOMN MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUH.

8 KVIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUYECKOM TEOpPUH CTPOEHMS BellecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. ONbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnueckue u
amopduble Tena. OObsACHEHHE CBOMCTB ra3oB, KHUIKOCTEN U TBEPABIX TEJI HA OCHOBE MOJIOKEHHH
MOJIEKYJISIpHO-KMHETHUeCKOl Teopuu. CMaunBaHWEe U KalWUIApHBIE SIBICHUA. TerioBoe
pacIIupeHNe U CXKaTHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHMKEHHUS YacTHII.
Buytpennss sHeprus. CnocoObl HW3MEHEHHs BHYTPEHHEW SHEpruu: Termsonepeaaya u
coBeplieHue padboThl. Buapl Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKIUS, U3ITyYECHHUE.

KonnyecTtBo TenmnoTel. YienpHass TEIMIOEMKOCTh BellecTBa. TeriooOMeH M TemIoBOoe
paBHOBecHe. YpaBHEHHUE TeIUloBoro Oananca. IlnaBneHue M OTBepAeBaHME KPHUCTAUIMYECKUX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBaHue u KoHJeHcauus. lcmapeHue.
Kunenne. YnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIEpPATypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BraxxHocts Bo3myxa.

OHeprus TOIMBa. Y IeJbHas TEIUIOTa CrOPaHMsL.

[Tpunuunsr pabotsl TemnoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemoBbie
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEIbl.

3aKOH COXpaHEeHMsI U MIPEBPALCHHS SHEPTUU B TEIUIOBBIX MpOIECcCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBMIKEHUS.

Hab6mronenue nuddys3un.

Habmroienue siBieHnii cMauuBaHMs U KalWUISIPHBIX SIBJICHHM.

HabmroneHue TenaoBoro pacimpeHust Tei.

V3MeHeHne naBlieHus ra3a pu U3MEeHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[TpaBuiia n3MepeHMs TEMIIEPATYPHI.

Bunasl Terionepenayn.

OxJaxieHne Ipu COBEPLICHUN PAOOTHI.

NGO WNE



9. HarpeBanue npu coBepiieHUU pabOTHI BHEIITHUMH CHJIAMH.

10. CpaBHeHue TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOroneHue KUIEHUS.

12. HaGnroieHre IOCTOSTHCTBA TEMITepaTyphl IPH TIJIABJICHUU.

13. Mozeny TEIIOBEIX IBUTATEIEH.

Jlabopamopuvie pabomol u onvimol.

OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUIJI MOJIEKYJISIPHOTO TPUTSKEHUS.

OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbIThI 1O HAOIIOIEHUIO TEINIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBIIEHUS BO3JyXa OT €ro o0béMa Hu

HarpeBaHus WIN OXJIaKICHUS.

6. IlpoBepka rumote3pl JIMHEHHONW 3aBUCHUMOCTH JJIHHBI CTOJOMKA JKMJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH 3HEpPrHM Tella B pe3ysbTare TeIulonepenadn 1

paboThl BHEIITHUX CHII.

HccnenoBanue sBlIeHUs TETNIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U TOpSTUeit BOJIBI.

9. OmnpeneneHne KOMUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOH IMpH TEIUIOOOMEHE C

HarpeTbIM METaJNIMYECKUM IIUIHHIPOM.

10. Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca uCapeHusl.

12. Onpenenenne OTHOCUTENFHON BIAKHOCTH BO3/yXa.

13. Omnpenenenue yaenbHOM TEIJIOTHI IIABJICHHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTtpuzanus Tenl. J[Ba poma 3JIEKTpUYECKUX 3apsAloB. BzaumonelicTBue 3apsyKEHHbBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TEJI OT BEJIMYUHBI
3aps/10B M PACCTOSIHUSA MEXY TelIaMHt).

Onektpuueckoe nosne. Hanpsx€HHocTh 3nexkTpuueckoro nois. [IpuHuun cynepnozunuu
ANIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsioB. DJIEMEHTapHbIM snekTpudeckuil 3apsg. CtpoeHue
atoMa. [IpoBOTHUKY U JUAIIEKTPUKU. 3aKOH COXPAHEHUs MIEKTPUUYECKOrO 3aps/ia.

ONEeKTpUYEeCKU TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPHUUYECKOrOo TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckasd uenb. Cuna Toka. OleKTpuyeckoe HampspkeHue. ConpoTuBIEHHE
IPOBOJAHMKA. YJIEIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LeMu.
[TocnenoBarenbHOE U MAapaJIENbHOE COEUHEHNE TPOBOJHUKOB.

Paborta u MoUTHOCTH 37eKTpUUECKOro Toka. 3akoH J[koyns—JIenna. DnexTpuueckue 1enu
U TIOTPEOUTENHN AIIEKTPUIECKON SHEepruu B ObITy. KopoTKoe 3aMbIKaHue.

[TocrosiHHbIE MarHuThl. B3anMoAeHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MaruauTtHoe noje 3eMiM U €ro 3HaueHue i xKU3HU Ha 3emiie. OnblT Dpcrena. MarHutHoe mose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eliCTBME MarHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IOCTOSHHOrO ToKa. lMcrnosb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPaHCIOPTE.

Oneitel  @apagnes. SBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuimo  JleHna.
OnekrporeHepatop. CrocoObl MNOMyYEHUS JIEKTPUYECKOM SHEpruu. ONEeKTPOCTaHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexrpuzanus Tei.

2. JIBa pona 37eKTpUUYECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEl.

3. YcTpoiicTBO U ACHWCTBUE ANEKTPOCKOTA.

agrwnE

o
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0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

DJIEeKTpOCTaTUYECKash MHTYKIIHSI.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3aPsI0B.

[IpOBOHUKY U TUAJECKTPUKH.

MoenupoBaHU€E CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

M cTOYHHKH TOCTOSTHHOTO TOKA.

JIefiCTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30BbIii pa3psa.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenune 3eKTpUYeCcKOro HaMpsKEHUs BOJIBTMETPOM.
Peocrat u mara3uH COpOTUBJICHUMN.

BsanmoseiicTBre MOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3/ICICHUSI MOJIOCOB MAarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMAarHuT.

JlelicTBME€ MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM.
DIIEKTPOABUTATEINb MIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON MHAYKIUU.
OnbiTel Dapagnes.

3aBUCHUMOCTD HaIlpaBJICHUS! UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwsie pabomot u onvimeol.

ook wndE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbIThI 10 HAOIIOAEHUIO 3JIEKTPU3ALUU Tl MHAYKLIUEH U IPU COTPUKOCHOBEHUU.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IU3JIEKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

W3MepeHue U peryJIMpoBaHHUE CUIIBI TOKA.

W3mepeHue u peryinpoBaHue HaPsHKEHNUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HanpsHKEHHUs] Ha Pe3UCTOopeE.

OneITbl, JIEMOHCTPUPYIOLUIME  3aBUCHUMOCTH  JIEKTPUYECKOTO  CONPOTHBIICHHUS
MPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIA U MOMEPEYHOr0 CEYEHHs U MaTepHara.

[TpoBepka mnpaBwila CIIOXKEHHS HANPSHKEHUM INPU IOCIEN0BAaTEIBHOM COECIUHEHHUU
JIBYX PE3UCTOPOB.

ITpoBepka npaBuiia AJ1s CUIIBI TOKA MIPH MTAPAJLIENbHOM COEJUHEHUH PE3UCTOPOB.
Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UYILIET0 YEPE3 PE3UCTOP.

OmnpeneneHne MOIHOCTH 3IEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HalpsHKeHUS
Ha HEW.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOIO B3aMMOZAEUCTBHSI IOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHuTHOrO TOJISI MOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3elIeHUN.

Uccnenoanue neicTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnBpIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOJIEUCTBUS KaTYIIKU C TOKOM H
MarHuTa oT CHJIbl TOKa U HallPaBJIEHUS TOKA B KaTYIIIKE.

N3ydeHne AeficTBUSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

KoncTtpynpoBanue u nusydeHue paboThl AJIEKTPOABUTATENS.

N3mepenue KIIJ[ anekTpoaBUraTenbHON yCTaHOBKH.

OnbITEl MO HMCCIEIOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOW WHAYKIMH: HCCIEAOBAHHUE
M3MEHEHUH 3HAYEeHMsI U HAaIPaBJIECHUS UHAYKIIMOHHOIO TOKa.



9 KITIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanudeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO [JBHWKEHMs. PaBHOMepHOE mpsMOiIMHENHHOEe nABWXkeHUEe. HepaBHoMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPU HEPAaBHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHoyckopeHHOe npsMosIuHeiiHoe aBrkeHne. CBoOoHoe najgeHne. OmbIThI
[Nasnnes.

PaBHOMepHOE nBHKEHHE 10 OKpyxkHOCTU. Ilepuon m uvactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsoiii 3akon HeroTona. Bropoii 3akon Hbrorona. Tperuii 3akon Hprorona. [lpuHimn
CYNEPIO3UINU CUJL.

Cwia ynpyroctu. 3akoH ['yka. Cuwiia TpeHus: cuja TPEHUsl CKOJIBKEHMS, CUjla TPEHUs
MIOKOSI, IPYTHUE€ BUJbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSATOTEHUS. YCKOPEHHE CBOOOIHOrO TaJICHUS.
JBuxenue 1iaHer Bokpyr Comnupa. IlepBas kocmmueckas ckopocTs. Heecomocts u
neperpy3KHu.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TshkecTu.

Umnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Mexanunueckass paboTa U MOIIHOCTh. PaboTa cui TskKecTH, ynpyroctu, TpeHus. CBs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Teja, MOJHSATOrO HaJ TOBEPXHOCTBHIO 3EMIIU.
IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKON IHEPIUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TyTEH W TPACKTOPHI ABIIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO

pa3HBIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH B yCKOPEHUS TPSMOIMHEHHOTO JIBUXKECHUSI.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHMS.

5. HalGmronenue nBuKeHMs TeNa M0 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUH, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexka»

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIBHO KaOuHeTa PU3NKHU.
7. 3aBHCHMOCTbH YCKOPEHHS Teja OT MaccChl Teja U AEUCTBYIOLIEH Ha HErO CHJIBL.
8. HaOmroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.
9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.
10. Iepemaya uMmysIbCca MpH B3aUMOJICHCTBHHA Tell.
11. IlpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUHU Tell.
12. CoxpaHeHue UMITYJIbCa TTPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.
13. Coxpanenue uMIysbca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.
14. HabGmroneHrne peakTHBHOTO JBUKECHUS.
15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ta/ICHUH.
16. CoxpaHeHue MEXaHUYECKON SHEPTHH MIPH JBIXKEHUH TEJIa 0] ICHCTBUEM TPY>KUHBI.
Jlabopamopuvie pabomul u onvimot.
1. KoHcTpyupoBaHue TpakTa JUIsi pa3roHa M JajdbHEWIIEro PaBHOMEPHOIO JBUKECHHS
IApUKA WK TEJIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBWKCHHS INapHKa IO
HAKJIOHHOM IIOCKOCTH.

3. Ompenenenue YCKOpPEHHs Tejla MPH PaBHOYCKOPEHHOM JIBXKEHUHM I10 HAKJIOHHOU
IJIOCKOCTH.
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10.

11.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JBM)XEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIM NpPU PABHOYCKOPEHHOM JBI)KCHHU 0€3 HadaabHOM
CKOpPOCTH IIYTHU OTHOCATCA KaK pAan HEYETHBIX qucei, TO COOTBCTCTBYHOIIUC
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHHUA CKOJIB)KCHHA OT CHJIBI HOPMAJbHOI'O
JTABJICHHUSL.

Onpenenenne kKodhHUIMEHTA TPEHUS CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPY>KUHBIL.

Omnpenenenne paboOTBl CWIIBI TPEHUS TMPH PABHOMEPHOM JBIKEHHHM Tela 110
TOPU30HTAILHOM MOBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YOPYroCTH HpU HOABEME Tpy3a C HCIOJIb30BaHHEM
HEMOJIBUYKHOTO U MOJBHYKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarenpHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, YacToTa,
amuMtyna. MaTtematuueckuid W TNPYXKUHHBIA MasTHUKUA. [IpeBpaiieHue sHepruu Mpu
KO0JIEOATEIILHOM JIBHIKEHUH.

3aryxaromue konebanus. BeiHyxkneHHble konebanus. Pesonanc. MexaHnueckue BOJHBI.
CBOfICTBa MCXAaHNYCCKHNX BOJIH. HpOIlOJILHBIe u HOHCpC‘IHI)IC BOJIHBI. I[J'H/IHa BOJIHBI 1 CKOpOCTL
e€ pacnpocTpaHeHus. MeXaHHYEeCKUE BOJIHBI B TBEPIOM TeJle, CCHCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CHUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. Habmonenne BIHY)KICHHBIX KOJIEOaHUH U pe30HaHca.

4. PacnpocTpaHeHHe NPOIOJIBHBIX U MOMEPEYHbIX BOJIH (HA MOAEIH).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHYECKM pe30HaHC.

Jlabopamopnuvie padbomot u onvimol.

1. Onpenenenue 4acTOTHI U EPHOAA KOJIeOaHUN MaTeMaTUYECKOI0 MasiTHUKA.

2. OmnpeneneHne YacTOTHI U TIEpHO/Ia KOJIeOaHHI MPYKUHHOTO MasiTHHKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KoJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IE€pHUOJA KOJEOAHUM MPYKUHHOIO MAasgTHHUKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCHUMOCTH IEpHOAA KoJeOaHHWN Tpy3a, MOABELICHHOTO K HHUTH, OT
Macchl rpys3a.

6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IMEpuojia KojleOaHWH MPYKUHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPY)KUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Paszpnen 10. DnekTpoMarHuTHoOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeNe(oHa.



Paszpnen 11. CBetoBble siBICHHS.

JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsAMOIMHENHOE PacnpOCTpPAHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KEHUsI CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OntHyeckas cucreMa (oToanmapaTta, MHKpPOCKOINA U
Teneckomna. ['a3 kak ontudeckas cucrtemMa. bin3opykocTs U 1aabHO30PKOCTb.

Pasnoxenne 6enoro csera B criektp. OnbiTel HptoTona. CiiokeHue CrIeKTpaIbHBIX [[BETOB.
Hucnepcus cBera.

Hemoncmpayuu.

[TpstmonMHeHOE pacpocTpaHeHHEe CBETa.

OtpaxkeHue cBera.

[Toryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTH4eckuii CBETOBO/I.

Xon sryueit B coOnparomiei JmuHse.

Xop J1ydeil B paccenBarolei JIMH3E.

[Tosryuenue n300paxeHUil C MOMOILBIO JIUH3.

[Tpunuun neiicTBus QoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10 Mopnens riasa.

11. Paznoxenue 0emoro cBeTa B CIIEKT.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwsie pabomot u onvimeol.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXEHUSI CBETOBOI'O JIy4a OT yIJla MaJeHusl.
2. H3yueHue xapakTepUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.

3. MHccrnenoBanue 3aBUCUMOCTH yTJIa TMPEIIOMIICHHSI CBETOBOTO JIyda OT yIJIa TaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIbI COOMPAOIIEH JIMH3BI.
OnBITHI O Pa3JI0KEHNIO OEJI0ro CBETa B CIIEKTP.

OnbITHl O BOCIPHATHIO I[BETA MPEIMETOB NPU HMX HAOMIOJEHUM Yepe3 IIBETOBbIE
(UIBTPBIL.

Pa3znen 12. KBanToBble sIBJIEHHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeHyaThle CIEKTPHI.

PanuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHE aTOMHOIO sapa.
Hyxnonnas wmopgens atoMmHoro sapa. HM3oromsl. PannoaktuBHble mnpeBpamieHus. Ilepuon
MOJTypacnaia aTOMHBIX sIJIEp.

SAnepHble peakyy. 3aKOHBI COXPaHEHMSI 3apsJ0BOIO U MACCOBOTO YHMCEN. DHEPIUs CBS3U
aToMHbIX sifep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HHUs U TIOTJIOMICHHUS.

CrieKTphl pa3aMyYHbIX I'a30B.

CnekTp Bojopoaa.

Habmionenue TpexoB B kamepe Busbcona.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYyISHH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.
JIaﬁopamopubte padomot u onvimol.

1. HaOnroseHue CIUTOMIHBIX M TMHEHYATHIX CTIIEKTPOB U3ITYUYCHUSI.

CoNoOA~WNE

No ok

ok wndE



2. HccnenoBaHue TpPEKOB: M3MEPEHHE HSHEPIMM YacCTHIBI 110 TOPMO3HOMY IyTH (IO

dororpadusm).

3. HW3mepenwue paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENEHO-0000IIAOIIMI  MOAYNb  MpEeIHA3HAYeH [UId CHUCTEeMaTU3alud U
000011IeH!SsT IPEMETHOTO COJICPKAHHS U OTBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYESHUU
BCEro Kypca (PM3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJaroUINXCsl, BHIOPABIINX 3TOT Y4eOHBIN MPEIMET.

[Ipy wW3ydyeHUM [AHHOTO MOJYJS PpEAIU3YIOTCS U CHCTEMAaTU3UPYIOTCS  BUAbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX oOecneunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaIPEeIMETHBIX IUIAHUPYEMBIX Pe3yibTaToOB 0OyueHHs, (POPMHUPYETCS €CTECTBEHHOHAayuyHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIICAOBAHHS SIBICHHH NPHUPOIBI U TEXHHKH,
OBJIQICHUE YMEHMSIMU OOBSCHATh (PU3UUECKUE SIBJICHUS, IMPUMEHSS IOJIyYE€HHbIE 3HAHMUA,
pemaTh 3a/1a41, B TOM YHUCJIE KAaUeCTBEHHBIE U YKCTIEPUMEHTAIbHBIE.

[TpuHIMNMAIBHO AESATEIbHOCTHBIM XapakTep JAaHHOTO pasjielia peaan3yercs 3a cuéT Toro,
YTO 00YYarONIUecs BHIOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE I10JIyUYEHHBIX 3HAHUN paclo3HaBaTh U HAYYHO OOBICHATH (PU3MUECKUE SIBICHUS
B OKPY’KaroUIed MPUPOJIE U OBCEIHEBHOM KU3HU;

UCIOJIb30BaTh Hay4YHbIE METO/bI UCCIEIOBaHUA (U3UUECKUX SIBJICHUI, B TOM 4uCIle Ui
NPOBEPKH THITOTE3 U TIOJTYYECHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAaydHblE€ OCHOBBI HambOoyiee BAXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPAKTHYECKOTO HCIOIb30BAaHUS PA3IMYHBIX HCTOYHUKOB SHEPIHH Ha OCHOBE
3aKOHa MPEBPAILEHUS U COXPaHEHMsI BCEX U3BECTHBIX BUJIOB SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKEHHUE TMIHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIIbHBIX PE3yIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero o0O0pa3oBaHUS Y
oOyuarormierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

® [pOsIBJIICHWE MHTEepeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHiicKOM (usnueckoit
HayKu;

® [IEHHOCTHOE OTHOILIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa:kKIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

® TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYXJEHUHU OOINECTBEHHO 3HAYMMBIX M ATHYECKHX
po0JieM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTUKEHUN PU3UKU;

® OCO3HAHHME BaXKHOCTH MOPAIbHO--3TUYECKUX MPUHIIMUIIOB B I€ATEIHOCTH YUYEHOTO;

3) 3cTeTH4YEeCKOro BOCTIMTAHUS:

® BOCHPUITHE ICTCTHUYECKUX KayeCTB (PU3MUECKOM HayKu: €€ TapMOHUYHOTO TOCTPOCHHUS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHUA:

® O0CO3HaHWE IICHHOCTH (PM3MYECKON HAyKW KaK MOIIHOTO WHCTPYMEHTA ITO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONICH KYJIbTYPBI;

e pa3BUTHE HAYYHOU JTHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popMupoBaHus KYyJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1arONOIyYHA:

® 0CO3HaHHe IEHHOCTU 0e30macHoro o0pasza KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
BKHOCTH TPaBUJI O€3011aCHOTO MOBEACHUS HAa TPAHCIIOPTE, HA JOPOTaX, C MIEKTPUUECKUM U
TEIUJIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBHUSAX;

e chopmHupoBaHHOCTH HaBBIKA pedIEKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke
IpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

® AaKTHBHOE y4YacTHE B PEIIEHUH MPAKTUYECKUX 3a7ay (B paMKax ceMbd, 00pa3oBaTeNbHOM
OpraHu3alu, TOpoJia, Kpas) TEXHOJIOTHYECKOW U COLMAIbHON HaIpaBJICHHOCTH,
TpeOyIONINX B TOM YHUCIe U GU3NUYECKUX 3HAHMUIA,

® HHTEpeC K MPaKTUYECKOMY H3y4eHUI0 mpodeccuit, CBI3aHHBIX C PU3UKOMH;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

e OpHEHTalUs Ha TpUMEHeHWe (UBUYECKUX 3HAHUU JUIsl pelieHus 3aaad B 00JacTH
OKpY’Kalollled Cpe/ibl, UIAHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX IOCIEICTBUN
JUISL OKPY>KAlOIEe CpeJibl;

® 0CO3HaHHE INI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U yTel UX pelieHus;

8) ajanTannu K N3MEHSIOIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

e TMOTpPeOHOCTH BO B3aUMOJCHCTBUM TIPH BBINOJIHEHWU HCCIECIOBAaHUN UM  TPOEKTOB
(bu3MYeCKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

® [IOBBILIEHNE YPOBHS CBOEM KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IEATEIbHOCTB;

e moTpeOHOCTh B (OPMHpPOBAHMHM HOBBIX 3HAaHUU, B TOM 4YHuClIe (QOPMYIUPOBATH HJIEH,
TOHSTHSA, TUTIOTE3BI O (PU3HUUECKUX 0OHEKTAX U SIBJICHUSX;

® 0CO3HaHHE NePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00J1aCTH (DU3UKH;

® TUIAHHPOBAHMUE CBOETO PA3BUTHS B MPUOOPETEHNN HOBBIX (DU3NYECKUX 3HAHUM,

® CTpeMJICHHE aHAJIM3UPOBATH M BBISBIATH B3AMMOCBSI3H MPUPOJIBI, 00IIECTBA M SKOHOMHUKH, B
TOM YHCIIE C UCTIOIh30BaHUEM (PH3UIECKIX 3HAHU;

® OILICHKAa CBOMX JEHUCTBHM C Y4ETOM BIMSHUA Ha OKPYKAIOIIYIO CPENy, BO3MOMKHBIX
rI100aTBHBIX TTOCTIEICTBUN.



METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyudaromerocss Oyayr cGOpMUPOBAaHBEI MeTampeAMeTHbIEe Pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHUBEpCajbHble YydeOHbIe JIEHCTBUS, KOMMYHUKATHBHbBIE
VHHUBEpPCAIbHBIC yUeOHbBIE ICUCTBUS, PETYISITUBHBIC YHHBEPCATbHBIC yUeOHbBIE TCHCTBUS.
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeliCTBHS
bazoBble Jjornueckue JeicTBUSA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KJIacCU(UKALMU, OCHOBaHMS AJs1 00001IeHNs
Y CpPaBHEHUS;

BBISBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBAeMbIX (pakTax, JaHHBIX U
HaOJIIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

BBISIBJIATh IIPUYMHHO-CJIEJCTBEHHBIE CBA3M NPU U3YyYEHUHU (PU3MUECKUX SIBICHUH WU
IIPOLIECCOB, JieNaTh BBIBOJABl C MCIOJIb30BAHUEM JAEIYKTUBHBIX MU HHJYKTUBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3X (PU3NUYECKUX BEJIUYUH;
CaMOCTOSITEJIbHO ~ BBIOMpaTh crocod peuieHus ydeOHOW (¢u3mueckoil 3agauu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB pEIIEHUs, BBIOOp Hambojee MNOIXOIALIEr0 C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI MHCTPYMEHT ITIO3HAHMS;

IIPOBOJUTH II0 CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIIOXKHBINA
(du3nUecKuil SKCIIEPUMEHT, HEOOJIBIIIOE HCCIeI0OBaHNEe (PU3NIECKOTO SBIICHHUS,
OLICHUBAaTh Ha NMPUMEHUMOCTb M JOCTOBEPHOCTh MH(OpMAIMIO, MOJYYEHHYIO B XOJ€
MCCJIE0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENNbHO ~ (OpMYyTUpOBaTh O0OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

IIPOrHO3MPOBATh BO3MOXKHOE JajbHElIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAaKkKe
BBIIBUTATh MPENON0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IOUCKE U OTOOpe
UHGPOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAbHYIO (OpMYy IMpeacTaBieHHUs HWH(oOpManuu u
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIOKHBIMH CXEMaMM, AMarpaMMaMy, HHOHN
rpaduKol U UX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

B Xoie OOCyX/aeHus ydeOHOro MmaTepuana, pe3yabTaToB JabOpaTOpHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,
HalleJICHHbIE Ha PEIICHUE 3a/1a4u U MOAJIepKaHue OIaroKey1aTeIbHOCTH O0ILEH S,
COTOCTABJISITh CBOU CYXICHHS C CYXACHUAMU JPYIMX YYaCTHUKOB JHAJIOra,
OOHapy>KUBaTh Pa3IMYMe U CXOJICTBO MO3ULIUH;

BBIpaXaTh CBOIO TOUKY 3pEHHS B YCTHBIX M INCbMEHHBIX TEKCTAX;

nyoNIMYHO  TPEACTABIATh  PE3yJAbTaThl  BBIOJHEHHOTO  (PU3UYECKOrO0  OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMUSI, TPOEKTA);

MOHMMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOM W WHIUBUAYAIbHOW pabOTHI
IPY PELICHNH KOHKPETHOH (pu3nueckoi mpoOaeMsl;



MPUHUMATh LEJIU COBMECTHOM JEATENIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JIOCTH>KCHHIO: PACIIPEACNISITh PO, 00CYKIaTh MPOIECChl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh padOTHI, JAOCTUTAs KAa4eCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;
OIICHMBATh KAa4eCTBO CBOEr0 BKJIAaga B OOMMA TPOAYKT 1O KPUTEPHUSM,
CaMOCTOSTENIbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICH CTBHSI.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranu3anus:

BBISBJIATH MTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOINX JUIS PEIICHUS
bu3nUecKux 3HAHUMH;

OPUEHTHPOBATHCSI B PA3IMUYHBIX TOAXO0JAX NPUHATHA pEHIeHUH (MHIUBUAYaIbHOE,
NPUHITHE PELICHUS B IPYNIE, IPUHATHE PEIICHUH IPYIIIOi);

CaMOCTOSITENIFHO COCTAaBJISATh AITOPUTM pEUICHUS (U3NYECKOW 3aJaud WIM IUIaHa
UCCIIEIOBAaHUA C Y4YETOM MMEIOIIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeJlaracMble BapUAHThI PEIICHHIA;

JieTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUIaraTh IUIaH €€ N3MECHEHHUS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTM)KEHUS) pe3yJabTaTOB JEATEbHOCTH,
JIaBaTh OLIEHKY PUOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIHLHOCTh (B TOM YHCIIE B XOJ BBIMOJHEHUS (HPU3UIECKOTO
UCCIICIOBAaHMST WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBIIUXCS
CUTyallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSIM;

CTaBUTb ce0s1 HA MECTO APYrOro 4elIOBEKa B XOJI€ CIOpa WIK JAUCKYCCHU HAa HAYYHYIO
TEMy, IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJad Wid B
YTBEPKACHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.

NPEAMETHBIE PE3YJIbTATbBI
K xoHuy oOyuenust B 7 Kjacce NpeIMEeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHe M XUMHYECKHe sBJIEHHs, HaOIIOJEeHuUE,
HKCIEPUMEHT, MOJIelb, TUIOTE3a, CAUHULBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHMS BellecTBa (TBEpAOE, KMIKOE, Ta3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOJCHCTBYOIAas cwia, jaedopManus (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
cooOIaoIuecs CoCcybl;

paznuyath sBieHus (IudQy3us, TeII0BOE IBUKEHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBU)KEHUE, MHEpLUs, B3aUMOJEICTBHE Tell, paBHOBECHE
TBEPIABIX TEJN C 3aKPEIIEHHOHM OChbI0O BpallleHHs, Iepejada JaBieHUs TBEPIBIMU
TeJIaMH, KUAKOCTIMHU U razaMu, arMocepHoe JaBjieHue, IIaBaHue TeJl, IPEeBpaIICHUs
MEXaHUYECKOM SHEpIrun) 1Mo OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHIE U3yYCHHBIX (PH3MUECKUX SIBICHUH B OKPY)KAIOIIEM MHpE, B
TOM 4YHcie (u3nueckue SBICHHS B MPHUPOJE: NMPUMEPHl JBMIKEHUS C PAa3IMYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHCTBHE CWIBI TPEHHS B NPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHUE DHIO,
pblYary B TeJe YelIOoBeKa, IPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;



OTKCHIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJIA TSKECTH, BEC Tella, CHUJIa TPEHUs, JAaBICHHUE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BBHITAIKMBAIOUIAs CWJIA, MEXaHW4ecKas padora,
MOII[HOCTb, IIJICYO CHJIBI, MOMEHT CHJIbl, KOI(QGUIUEHT TMOJEe3HOr0 JeHCTBUS
MEXAHU3MOB, KMHETUYECKAsl U NMOTEHLUAJIbHAsl 3HEPIUs), IPU ONUCAHUU IPABUIIBHO
TPAKTOBAaTh (PU3NYECKUI CMBICI HCTIOIb3YEMbIX BEIMYUH, UX 0003HAYCHUS U €IUHUIIBI
(GU3NUEeCKUX BEIMYMH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3HUUECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKU H3YYCHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BEIINYWH,

XapakTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKUE SIBIEHUS M TPOLIECCHl, HCHOIb3Ys
IpaBUJia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBECUS pbluara (0JI0Ka), «30JI0TO€ MPAaBUIO» MEXAHUKH,
3aKOH COXpaHEHUsl MEXaHWYEeCKOM SHEepruu, IpU HSTOM [J1aBaTb CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIMChIBATh €T0 MATEMaTUUYECKOE BbIPAKECHHUE;

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHl W CBOMCTBA TEll, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEpa: BBISBIATh MPUUYUHHO-
-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYEeCKUX I1aroB ¢ ONOPOM Ha
1-2 wu3y4yeHHBIX CBOIcTBa (U3MYECKUX SBICHHUHM, (UINYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3amadud B 1-2 JeHCTBHS, HCHONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBaONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3MUECKUE BEIWYHHBI B (OPMYIBI U
MPOBOAMUTH PacuéThl, HAXOJUTh CIPABOYHBIC NaHHbIC, HEOOXOAMMBIC AJS PELICHUS
3aJa4, OIEHUBATh PEATHCTUIHOCTD MOJTYYSHHON (PU3NIECKON BEITMIHUHEI,
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpU TMOMOIIU (PUINIECKUX
METOJ0B, B OIMCAHMM MCCIEAOBAHUSA BBIIEIATH IPOBEPSIEMOE IPEIIIOJIOKEHNE
(runotesy), pas3idyaTb U HHTEPIPETHUPOBATH IOJYUEHHBIH pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIbITA, JIeaTh BBIBOJBI 110 €I0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten: (opMyIMpoBaTH MPOBEPSEMbIE MPEANONIOKEHHsS, COOUpaThb YCTAaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OMBITAa M (POPMYITUPOBATH BHIBOJIBI;
BBITOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUJIbl U
TEMIEPATypbl C UCHOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCOMIOTHOM MOTPELTHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
TeJa OT BPEMEHM JIBUXKEHUS Tella, CUJIbI TPEHUS CKOJIbKEHHUs OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaau
COTIPUKOCHOBEHHMSI TEJ, CHJIbl YIPYTOCTH OT YIJIMHEHHS MPYKHUHbBI, BHITATKUBAOLIEH
CWIBl OT OO0BEMa MOTPYKEHHOM 4YACTH Tela W OT TUIOTHOCTH JKUJIKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH TJIaBaHMS TeJ, YCIOBHHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIEeNOBaHMSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHUs, cleays MpeIoKEHHOMY IJIaHy, (PUKCHUpOBaTh pe3yibTaThl MOTYyYEHHON
3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHMIl M TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIETOBAHMS;

MPOBOJAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKHX BEIUYUH (TUIOTHOCTH BeEIIECTBa
KUIAKOCTH MW TBEPAOrO TeEla, CWIA TPEHUSA CKOJIbBKEHHUs, [aBJIECHUE BO31yXa,
BBITAJIKMBAIOIIAs CHJIA, JCWCTBYIOLIass Ha MOTPYKEHHOE B IKHUAKOCTb TEJO,



KOA(PUITMEHT TMOJIE3HOTO NEUCTBHUS MPOCTBIX MEXAHHU3MOB), CIENys MPEII0KCHHOU
MHCTPYKLMU: TIPU BHINOJHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHCIIATH 3HAYEHUE UCKOMOM BEIIMYHHBIL;

coOnrofaTh TMpaBujia TEXHUKUM O€30MacHOCTH TMpu pabore ¢ J1abOpaTOpHBIM
00opyI0BaHNEM;

yKa3bIBaTh MPUHIMNBI JCHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETP, phluar, NOJBMKHBIA U
HEMOJIBUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha HX ONMCAaHUA (B TOM 4MCIE: MOALIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THUJIPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcCoC,
apeoMeTp), UCIOJB3Ysl 3HAHUS O CBOMCTBaX (PU3MYECCKUX SIBICHHNA W HEOOXOIMMBIC
¢buznyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUUECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s O0OECredeHUs
0e30MacHOCTH TpU OOpalieHHuH C OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOIGHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpY’Karolllen cpee;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HH(popManuu B VHTepHETe B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MUMEIOLUXCS 3HAaHUHN U yTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACISATh HH(GOPMAIIUIO, KOTOpas SIBISIETCA MPOTHBOPEYUBON
WJI MOKET OBITh HEIOCTOBEPHOI;

UCTIOJIB30BaTh MIPH BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(bu3NYECKOro CcoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIAJETh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGPOpPMALUU W3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3NUYECKOTO COJIEP’KaHUs, B TOM YHCIE MYOJUYHO AeNaTh
KpaTKHe COOOIIEHUs O Pe3ysibTaTax MPOEKTOB WM YU4EOHBIX UCCIIEIOBAaHUH, IPU ITOM
IPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NIPE3EHTALIUENH;

IPY BBINOJHEHUH Y4EOHBIX MPOEKTOB M MCCIIEAOBAaHUM pacrpeneniTs 00sS3aHHOCTH B
IPyNIE B COOTBETCTBUU C IIOCTABJICHHBIMU 33a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NEeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb T'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJAECHCTBHE, YUUTBIBAsI MHEHUE OKPYKAIOILUX.

K kxonny oOyuenus B 8 kjacce mpeIMeTHbIE pe3yjbTaThl Ha 0a30BOM ypOBHE JOJIKHBI
oTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE IBH)KEHUE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIIECTBAa, KPUCTAUIMUYECKHE W aMopdHBIE Tena,
HACBHILECHHBI U HEHACBILICHHBIN Map, BIAXXHOCTh BO31yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEprus, TeIJIOBOW JBUTATENb, AJIEMEHTAPHBIA SJIEKTPUUYECKHUI 3apsjl, dJIEKTPHUIECKOE
MOJIE€, MPOBOJHUKUA W AUIIEKTPUKHU, MOCTOSHHBIM DJIEKTPUYECKHM TOK, MArHUTHOE
T0JIE;

pa3iuuaTth SIBICHUS (TEMJIOBOE pacHIMpEeHHEe U CKaThe, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMAYMBAHHWE, KaNWULSIPDHbIE SBICHMS, UCIIAPEHHUE, KOHICHCALUs,
TIJIABJICHHUE, KPUCTAJUTU3ALMS (oTBepaeBaHue), KHUIIEHUE, TerIoneperaya
(TEemIONpPOBOHOCTh, KOHBEKIUS, W3IIyUYEHHUE), DIIEKTPU3alUs Tell, B3aUMOJICHCTBUE
3apsiioB, JEUCTBUSI DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBbIKAHWE, B3aUMOJIECHCTBHUE
MAarHuTOB, JAEHCTBUE MATHUTHOTO IOJ HA MPOBOAHUK C TOKOM, AJIEKTPOMAarHWTHAas



UHAYKIMSA) IO ONMCAHUI0 HMX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3UUECKUX SBJICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUJISIPHBbIE ABJICHUS B IPUPOAE, KPUCTALUIBI B npupoze, usznydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHME pPOCHI, TyMaHa, MHES, CHEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMmocepe, 3IIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpel( MOJIICOB, pOJib MAarHUTHOTO MOJS JUIS KU3HH Ha
3emiie, MOJIIPHOE CHUSIHME, IIPU 3TOM IE€PEBOAUTH MPAKTUUYECKYIO 33]ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (TPU3HAKHM) (PU3HUECKUX SBICHUH;

OIKCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJeNIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€lbHas TEIUIOTa IUIABJICHUS, YJAENbHAs TeIIoTa
napooOpa3zoBaHMs, yJAelbHAs TEIJIOTa CrOpaHHs TOIUIMBA, KOA(PQUIMEHT MOJE3HOTO
JICMCTBUSL TEIUIOBOW MAIIMHBI, OTHOCHUTENbHAS BIAXKHOCTh BO3IyXa, DJIEKTPUUYCCKHNA
3apsil, CWUja TOKa, OJJIEKTPUYECKOE HAaINpsDKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
yZI€JIbHOE COIIPOTUBIICHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JIEKTPUUYECKOTO TOKA), IPU
ONUCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCHOIb3yEeMbIX BEJIUYHUH,
0003HaueHHS ¥ €IUHUIBI (PU3NIECKUX BEIWYHMH, HAXOAUTh (HOPMYJIBI, CBSA3BIBAIOIINE
JAHHYI0 (U3UYECKYI0 BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEIUYHH;

XapaKkTepru30BaTh CBOMCTBA Ted, (PU3MUECKUE SBICHUS W TPOLECCHl, HCIOIB3Ys
OCHOBHBIC TOJOXEHUS MOJEKYISIPHO--KHHETUYECKOH TEOpHM CTPOCHMs BELIECTBa,
NOPUHIUI CYNEPIO3UIMA ToJiel (Ha KadyecTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsiza, 3akoH Oma s yyacTka uenu, 3akoH Jxoyns—JIeHna, 3aKoH coXpaHEHUs
DHEPTUH, MPH STOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alMCHIBATH €TO
MaTeMaTHYeCKO€e BbIpaXKECHUE;

OOBSICHATh (pr3HMYecKHe MpOLEecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTYaIHi MPAaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITD
NPUYMHHO-CJIEICTBEHHBIE CBS3M, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMUECKUX LIaroB ¢
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (PU3MUECKUX SBICHUHN, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3aauyd B 2-3 JeHCTBHSA, HUCHOIb3yd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHalW3a YCJIOBHSA 3aJaud
3alMCBIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX JUISL PELICHUs 3a/1auH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JJIsl €€ PeIIeHus, IPOBOJUTH Pacu€Thl U
CpaBHUBATh MOJIyU€HHOE 3HaUeHUe (PU3MUeCKON BEIMUUHBI C U3BECTHBIMU JJAHHBIMH;
pacrio3HaBaTh NPOOJIEMBbI, KOTOpPhIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3HYECKHX
METO/IOB,  HCIIONB3ys  OMHCaHWE  HWCCIEAOBAHMS,  BBIICIATH  IPOBEPSEMOE
NpPENONI0KEeHNE, OICHWBAaTh IPABWIBHOCTh TOpPSJIKAa MPOBEAECHUS MCCIEIOBAHUS,
JIeNIaTh BBIBOJIBL;

MIPOBOJIUTH OMBITHI TT0 HAOIIOJCHUIO (PH3MUECKUX SBICHUN WM (DU3MYECKUX CBOWCTB
Tes (KamWUISIPHBIE SIBICHHS, 3aBUCHUMOCTb JIaBJIEHUS BO3AyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS W HATPEBAHUS MTPH M3ITyYSHHUH OT IIBETA
U3Iydaome (moryomaromne) MOBEPXHOCTH, CKOPOCTh HCHAapeHHs BOABI OT
TEMIIepaTypbl KHUIKOCTH ¥ IUIOMAAX €€ TOBEPXHOCTH, OJJIEKTPH3AIHA Tel |
B3aMMO/ICICTBHE 3JIEKTPUUECKUX 3apAI0B, B3aMMOJAEUCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaJTU3aIisl MAarHUTHBIX TTOJICH OCTOSTHHBIX MarHUTOB, AEWCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (OopMyaupoBaTh TpPOBEPsSEMbIE TMPEANONIOKEHUSI, COOUpaTh



YCTAHOBKY M3 IPEUIOKEHHOIO0  00OpyHOBaHMs, OIUCBHIBATH XOJ OIBITa U
(bOopMyITUPOBATH BHIBOJIBI;

BBIIOJIHATH NPSMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIbHONW BIAXKHOCTH BO3/1YyXa,
CWJIBI TOKA, HANpPSUKEHUS C MHCIIOJIb30BAHMEM aHAJIOIOBBIX IPUOOPOB U JIAaTYMKOB
(Gu3nYecKux BEIMYUH, CPAaBHUBATh pPE3Yy/lbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHOW MTOTPEIIHOCTH;

IPOBOJUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMYMHBI OT JPYroul C
UCIIOJIb30BAaHUEM NPSAMBIX W3MEPEHUH (3aBUCUMOCTb COIPOTHUBIIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO COIPOTHUBIICHUS BELIECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILET0 Yepe3 NPOBOJHUK, OT HANPSDKEHUS! HAa IPOBO/IHUKE,
UCCJIEJOBAHKUE I10CJIEI0OBATEIbHOIO U MApajUIeIbHOIO COEIMHEHUN IPOBOJHUKOB):
IUITAHUPOBATh HCCIEe0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH MU3MEPEHMs, CIeays
NPEeUIOKEHHOMY TUTaHy, (PMKCHPOBATh PEe3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TabJIuI U TpadUKOB, AETATh BBIBOABI 110 pe3yJbTaTaM HCCIIeI0BaHUS;

IPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIMUYUH (yIesIbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJIEHUE MIPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJJI0KEHHOW UHCTPYKIUU, U BBIYUCIISATH 3HAUEHNUE BEIUUNHBI,

coOuoaTh TpaBWJia TEXHUKH 0e30mMacHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONHMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUUK 3JIEKTPHUUECKON
SHEPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPONPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTElb
MIOCTOSIHHOTO TOKA), HWCIOJIb3YS 3HaHUSA O CBONCTBaX (U3MUECKUX SBJICHUH U
HEo0X0iuMble PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUUECKHE YCTPOHCTBA M W3MEPUTENIbHbIE MPUOOpPHI IO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUECKUX LIEeTel C MOCIeN0BaTeNbHbBIM U NapauIeIbHbIM COEIMHEHUEM
HJIEMEHTOB, pa3nyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX IIeTeH;
IOPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MNPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHUM B IOBCEJAHEBHOM MU3HU s oOecredeHus
0€30IacCHOCTH TNpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YyCTpoOicTBamu,
COXpaHEHMsI 370pPOBbsi M COOJIIOIGHHUS HOPM OSKOJOTHYECKOIO TIOBEACHHS B
OKpYXKarolleH cpese;

OCYILIECTBIISATh MOMCK HH(pOpManuu (U3NYecKoro cojepxanus B HHTepHeTe, Ha
OCHOBE MMEIOIMXCS 3HAHUW M IYTEM CpaBHEHUS [JOINOJHUTEIBHBIX HCTOYHUKOB
BBIIETATh MHGPOpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBITIOJIHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
(bu3NYeCKOro coJepKaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu HWHTepHer,
BJIAJETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpMALUU M3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTb COOCTBEHHbIE MUCHMEHHBbIE M KpAaTKHE YCTHbIE COOOIIEHUs, 00o00mas
UHPOPMALIUIO U3 HECKOJBKUX HMCTOYHHUKOB (PU3UUECKOTO COJAEP)KAaHUs, B TOM UHUCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOW WM  HCCIEN0BATEIbCKOMN
JESATENIBHOCTH, MPU 3TOM T'PaMOTHO MCIOJb30BaTh W3Y4YEHHBIN MOHATHMHBIN anmapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE IIPE3EHTAI[EH;



OpY BBIIOJHEHUH Y4YeOHBIX IPOEKTOB U HCCIENOBAaHUN (PU3UUYECKHX IPOLIECCOB
pacrpenenats 005 3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 3a BBIIOJHCHHEM IUIaHA JEHUCTBUM M KOPPEKTHUPOBaTh €ro, aJeKBATHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aMMOJEHCTBHE, IIPOSABIISISI FOTOBHOCTh pa3peliaTh KOH(DIUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeIMeTHBIE pe3yibTaThl HA 0Aa30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh IOHATHUS: CUCTEMa OTCYE€Ta, MaTepHallbHAash TOYKa, TPAECKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO IBMKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IEpEerpy3Ku, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KojiebaHWsi W  BOJHBL, 3BYK, MHQpPa3ByK U  yIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHWS W ToOrjiolleHus, anbda-, O6era- U ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAst SJHEPIeTUKA;

pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEMHOE JBUIKEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE ABUKEHHE, CBOOOIHOE MaJicHUE Tell, pABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAaKTHUBHOE JIB)KCHMUE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXawllue M BBIHYKIEHHBbIE KOyeOaHUs), PEe30HAHC,
BOJIHOBOE JBW)KEHHE, OTPaXKCHHE 3BYKa, MPSIMOJMHENHOE PpAaCIPOCTPAHECHHUE,
OTpPa)KE€HUE U MPEJIOMIIEHUE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIEKTPaJIbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIHUX
JTaHHOE (hU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUH B OKpY’KaroleM Mupe (B
TOM 4Hcie (U3HUECKUE SBIICHUS B NPUPOJE: MPUIMBHI U OTJIUBBI, JIBH)KEHUE IUIAHET
ConHEeYHOM CHCTEMBI, PEAKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, ILyHaMH, 3XO, I[BE€Ta Tell,
ONTUYECKHE  SBJIECHUS B  IpUpOJAE, OHOJOrHMYecKoe  JeWCTBUE  BHJIUMOTO,
yIbTPa(QHUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHH, €CTECTBEHHBIM PaJMOAKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE M3JIyYeHHE MPUPOJHBIX MHUHEPAJIOB,
JefiCTBUE paiOaKTUBHBIX M3IYyYEHUIH Ha OpraHU3M 4eJOBeKa), IpU 3TOM MEPEBOIUTh
MPAKTUYECKYIO 33/1auyy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWMCTBA (MIPU3HAKHU)
(bu3NYECKUX SIBICHUM;

ONMCHIBATh U3yUCHHbIE CBOMCTBA TEI U (PU3NYECKUE SBJICHUS, UCIIONIB3Ys (PU3NUECKUE
BEJIMUMHBI (CpPeqHsIsE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM ABM)KCHUU,
YCKOpEHHE, MepeMEIIEeHNe, yTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHUs, BEC Tejla, UMITYJIbC Teja, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MMOTEHIIUAJIbHAS HEPTUs Teja, MOJHITOIO
HaJl TOBEPXHOCTBIO 3EMJIM, IIOTCHIIMATIbHAS SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKAS
SHEprus, MOJHAs MeXaHW4yecKas SHeprus, MepuoJ M YacToTa KoJeOaHWH, IJIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENb IIPEIOMIICHUS
Cpelipl), MPH OMHCAHUU NPABUIBHO TPAKTOBaTh (PU3MUECKHUI CMBICI HCIOJIb3YEMBIX
BEJIMYMH, O0O3HAUEHUS W EAUHUIBI (PU3NYECKUX BEIHYMH, HAXOIUTh (QOPMYIIBI,
CBS3BIBAIOLIME JAaHHYIO (U3MYECKYIO0 BEJIWYMHY C JPYTUMHU BEIUYMHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapakTepu30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUs HHEPIUH, 3aKOH BCEMUPHOrO TATOTEHUS, MPUHLHUII CYIEPHO3ULIUHA CHUII,
MPUHLUI OTHOCUTENBHOCTHU [ anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUsI UMITYJIbCa,



3aKOHBl OTPaKE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHBbl COXPAaHEHHs 3apsioBOrO U
MaccoBOI'O YHMCEJ MpU SAEPHBIX pPEaKUUsIX, IpU 3TOM JaBaThb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSCHATh (hU3MUYECKHe MPOLECChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NIPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB € OMOPOil Ha 2—
3 u3yuyeHHbIX CBOMcCTBA (U3UYECKUX SBICHUM, (U3NYECKHX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUEcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3a/ladyd 3alliChiBaThb KpaTKOE YCJIOBHE, BBIABIATh HEAOCTAIOLIME WU
U30BITOYHBIE JIaHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE IJIS PELICHU,
IOPOBOJIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTH IOJTYYEHHOTO 3HAYEHUS
(bu3n4ecKoil BETUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO PEUIMTh IMPU HNOMOIIM (DU3HUYECKHX
METOJIOB,  MCIIOJIb3ysd  ONHUCAaHUE  MCCIEAOBAaHHA,  BBIIEIATH  IPOBEpsieMOe
HPENONI0KEHNE, OLICHWBAaTh IPABWIBHOCTh TOpPSJIKAa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
TeJl (U3ydeHue BTOporo 3akoHa HbroTOHA, 3aKOHAa COXpaHEHHs SHEPIUHU, 3aBUCUMOCTh
nepuo/ia KojebaHuil MpyKMHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTH TPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MaJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPAa3JIOKEHHE OEIOr0 CBEeTa B CHEKTP, M3YyYEHHE CBONCTB H300paXECHUS B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHMsI IpeaMmera B coOMparolled JIMH3E,
HAOJII0JIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIIEKTPOB H3JIY4YEHHUS): CaAMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaOOpa 000PYA0BaHMs, ONMMCHIBATE X0 ONbITAa U
€ro pe3yabTaThl, (POPMYITUPOBATH BEIBOIHI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss cpenHee
3HaYeHHe H3MepseMoi BeNUYMHBI ((OKYCHOE paccTOsHHUEe COOUpAIOLIel JIMH3bI),
000CHOBBIBaThH BBIOOp criocoba nu3mepeHus (M3MEpUTEIHLHOTO MTPUOOPa);

IPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (M3MUYECKUX BEJIIMYMH C HCIOJb30BaHUEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTh IYyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBUKEHUM 03 HauyalbHOW CKOpPOCTH, Tepuoja KoJieOaHUM MaTeMaTHuecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria OpejJoMJIEHUsl OT yria MaJeHus): IJIaHUPOBaTh MCCIIEOBAaHHUE, CAMOCTOSATEIBHO
coOupaTh YCTaHOBKY, (HUKCHUpOBAaTh pe3yiabTaTbl IOJYYEHHOHW 3aBHCUMOCTH
(GU3NIEeCKUX BEIWYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3ylIbTaTaMm
UCCIIE/IOBaHMS;

NPOBOJIUTH KOCBEHHBbIE H3MEpPEHUs (U3NYECKUX BEJIWYMH (CpeAHsAs CKOpOCTb U
YCKOpEHUE Tejia MPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOpPEHHE CBOOOJHOIO MaJeHus,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEeHHs] CKOJIBKEHHUS, MeXaHHueckass pabora u
MOIIIHOCTh, YacTOoTa M Tepuoja KojeOaHWH MaTeMaTUYeCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYECKas Cuia COOMparomied JIMH3bI, pPaJMOAKTUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJIHATH
U3MEpEeHus, cileays NPeAsIOKEHHON MHCTPYKIMH, BBIYMCIATh 3HAYCHHUE BETUYMHBI U
AQHAIM3UPOBATh IMOJNyYEHHBIE pe3ylbTaThl C YYETOM 3a/laHHOM MOTPelIHOCTH
U3MEPEHHUI;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
0o0opyIoBaHUEM;



pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI HMCTOYHMK CBETA, JIyd, TOHKAs JIMH3a,
IJIaHeTapHas MOJIeIb aTOMa, HYKJIOHHAs: MOZEJIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OIOPOI Ha UX ONUCAHMS (B TOM YHUCIIE: CIIUJIOMETP, AATYMKHU [10JIOKEHHUS,
paccTosHUSL U YCKOPEHHUsI, paKeTa, 9X0JI0T, OYKHU, IEPUCKOI, oToanmnapar, ONTHIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), wncCnosib3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIB30BAaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX IPOLECCOB NMPHU PEUICHUH y4eOHO--
MPAKTUYECKHUX 3a/1ad, ONTUYECKUE CXEMbl JUIsl MOCTPOCHUs M300pakeHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

NOPUBOAUTH TPHUMEPHl (HAXOAUTh HMHGOPMAIMIO O MPHUMEpax) MNPAKTUIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOW KU3HU sl oOecreueHus
0e30macHOCTH NIpU OOpalleHMH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKaroIleH cpese;

OCYIIECTBIISATh MOMCK HMH(POpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (DOpPMYIHpYsT TMOUCKOBBIA 3ampoc, HAXOAUTh IYTH OINpeAeTCHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BAaTh MPH BBIMOIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
($u3NYECKOro CcoJepKaHus, CIpPaBOYHbIE MaTepuainbl, pecypcbl cetu WHTepHer,
BJIa/IeTh MpHUEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMaIuu
U3 HECKOJbKUX MCTOYHHKOB (PU3UYECKOT0 COJEp)KaHUs, IMYOJUYHO MpEACTaBIATh
pe3yNbTaThl IPOEKTHOM WIIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM MOHATUHHBINA amnmapar W3y4aeMoro paszziena (U3NKd U
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEPCTHHKOB.
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Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U
21 KOHJICHCALIUU. 3aBUCUMOCTb TEMIIEPAaTypbl KUIIEHUS OT 17.11 §18, 20
aTMoc(hepHOro JaBIeHUS
22 BriaxxnocTts Bo3yxa 23.11 §19 ynpl5
23 Pemrenue 3a1au Ha onpeeneHne BIaXKHOCTH BO3/1yXa 24.11 VYup. 13,14
[Tpunnune! paboThl TEIIOBBIX ABUTaTeNneil. [TlapoBas
24 DHHIIILL b A p 30.11 §21-24
TypOuHa. /[Burarens BHyTPEHHET0 CropaHus
KIIJ] TerioBoro nBuratens. TemnoBsie ABUTATEIH U 3aIlUTa
25 JA TenuIoBoro ABMraten. Tennoske ABMTATENM i 3AMMTA | 1 1) §24
OKpY’Karomen cpebl
aKOH COXpaHEHUS M MPEBPAIEHUS] JHEPTHH B TEIIOBBIX
26 3axon coxpane PEBPAICHHA FHEP CIIo 07.12 §11 ymp10
mpoleccax
27 ITonroToBka Kk KOHTPOJIBHOU paboTe 1o Teme "TernaoBbie 08.12 Ycnosue B
siBJIeHUsI. MI3MeHeHne arperaTHbIX COCTOSIHUN BEeIecTBa" ' TeTpagn
28 Koumponvnas paboma no teme "TemioBbIe sBICHUS. 14.12 )
M3MeHenue arperaTHeIX COCTOSIHH BelecTna' '
29 Onexrpusanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsI0B 15.12 §25 ynpl18, 19
OnopHsIit
30 Buapl anexrpuzanuu ten 21.12 p
KOHCIICKT, §26
. OnopHsIit
31 B3anmMopeiicTBue 3apsokeHHBIX Tell. 3akoH Kymona 22.12 p
KOHCIIEKT
32 Onexrpuueckoe nosue. HanpspkeHHOCTh 371€KTPUYECKOTO 28.12 §27, onopHbIi




nosist. [IpuHIMI cynepno3unuy MEeKTPUIECKUX Mo

KOHCIICKT

Hocurenu snexTpuueckux 3apsiioB. DJIeMeHTapHbIN 3apsij.

§28, 29, onopHblii

33 29.12
Ctpoenue atoma KOHCIICKT
[IpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHUS

34 11.01 30, 31
JIEKTPUYECKOTO 3apsa 3

35 Pemenue 3a1a4 Ha IPUMEHEHHE CBOMCTB JEKTPUUECKUX 1201 Ycnosue B
3apsJ0B ' TETpajau

36 DNEKTPUUECKUN TOK, YCIIOBUS €0 CYIICCTBOBAHUS. 18.01 §32, 3amanue
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45 yuacria ot p a 16.02 §42, 44 ynip.27
JlaGoparopHas pabora "HUccienoBanne 3aBUCUMOCTH CUJIBI

46 TOKA, UIYILETO YEePe3 PE3UCTOP, OT COMPOTUBIEHUS 22.02 §47 ynp.31
pe3ucTOpa M HANPSKEHUST Ha pe3ucTope”

47 [TocnenoBarenpHOE U MapaIeIbHOE COSAMHEHUS 29.02 §48 49
MPOBOJHUKOB ' ’
Jlaboparopnas pabota "IIpoBepka npaBuiia CIOKEHUS

47 DATOPHALD POBEPKa TP 01.03 Vrp.32

HaHpﬂ}KeHI/II\/’I IIpHU MOCJICA0OBATCIIbHOM COCAMHCHNU IBYX




pe3uctopon”

JlabopaTopHas padora "IIpoBepka nmpaBuiia JjIsi CUIIBI TOKA

49 " 07.03 Ymp.33
IIPU NApAJIICIIbHOM COSIMHEHUH PE3UCTOPOB
Pemenue 3anay Ha npuMeHenue 3akona Oma ams

50 A P a 14.03 §46 ymp30
Pa3IMYHOTO COSAMHECHHUSI TPOBOTHIUKOB
PaGoTta u MOILTHOCTB ANIEKTPUYECKOTO TOKA. 3akoH J[Koysi-

51 I P Jokoyna- | 45 o3 §50-53 ynp34
Jlenna
JlaGoparopHas pabota "Onpenenenne padoTsl 1 MOITHOCTH

52 paTopHiai pabold “LINpel p t 21.03 §50-52 ynp35
AJIEKTPHYECKOTO TOKA
DNEeKTpUYECKHUE IETH U MOTPEOUTENHN SJIEKTPUIECKOM

53 P H p p 22.03 §55,56 yrp.36
sHepruu B ObITy. KopoTkoe 3amblkaHue
[TonroroBka K KOHTPOJIBHOU PabOTE MO TeMe
" VYup. 37, Ttect

54 DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE Tella U UX 04.04

o N o " «[IpoBepb ceds»

B3anMOJIeHCTBUS. [TOCTOSIHHBIN 3JIEKTPHUECKUN TOK
Konmponvnasa paboma no Teme "DneKTpUUYECKHE 3aPsiIbl.

55 3apspKeHHBIC TeJla U MX B3auMOJeHCTBUS. [1oCTOSTHHBIN 05.04 §54
IEKTPUYECKUH TOK"

56 IlocTosTHHBIC MAarHUTEI, X B3aHMOJICHCTBHE 11.04 §60

57 Ypok-uccnenoanue "M3ydueHue monei MOCTOSHHBIX 12.04 Odopmnenue
MarHuToB" ' HCCIEN0BaHUs
MarnutHoe nosne. MaruutHoe mosie 3eMIIu U ero 3HaueHue

58 18.04 §57,61 ynp.39
JUIA )KU3HU Ha 3eMiie
OmnbiT OpcTena. MarHuTHOE MOJIE SJIEKTPUYECKOTO TOKA.

59 19.04 §57,58, 59
MarauTHoOe 1oJjie KaTylmKu ¢ TOKOM

60 [IpyMeHeHne AIeKTPOMarHuTOB B TEXHUKE 25.04 §59, ynp.40, 41
DNeKTpOoABUTATEh TOCTOSTHHOTO ToKa. Mcronb30Banue

61 AJEKTPOABUraTeNIe B TEXHUUECKUX YCTPONCTBAX U Ha 26.04 §62
TPaHCIIOPTE

62 OnbiTel Papajes. 3aKOH JIEKTPOMarHUTHON MHTYKIIUH. 02.05 OnopHbIi
[IpaBuio JleHna ' KOHCIIEKT
Onektporereparop. CrocoObl MOTyYEHUS IICKTPUICCKON N

OnopHbIi
63 SHEPTUH. DIEKTPOCTAHIIMU Ha BO30OHOBIsIeMbIX ucTouHnkax | 03.05 KOHCIICKT

SHEPTUU




64 [TonroroBka K KOHTPOJIBHON PabOTE MO TeMe 16.05 VYcnosue B
"DeKTpUYECKNE U MATHUTHBIC SIBJICHUS" TeTpaau

65 Koumponvnas paboma no teme "DNeKTpUYECKHE U 17.05 i
MarHuTHBbIE sIBJIeHUS" '

66 PezepeHuslii ypok. Pabora ¢ Tekctamu o teme "TerioBsie 23.05 Marepuanst BIIP,
siBjieHus", "I10CTOSTHHBIN AJIEKTPUYECKUM TOK" ' orns

67 PesepHbiil ypok. Pabora ¢ Tekctamu 1o teme "IlocTOSHHBIN 2405 Marepuans BIIP,
aJeKTpudecKuil Tok", "MaruutHeie siBJieHUs " ' orns




8 6 KJIACC

Nern Tema ypoka Jara JlomamHee [Ipumeuanue
3aJaHue
1 Nucrpykrax no Th. [loBropeHue marepuaiia U3y4eHHOTO B 01.09 3anucu B TETpagu
7 Knacce '
2 [ToBTOpEHME MaTepuana U3y4eHHOro B 7 Kiacce. Bxoonas 05.09 3anucu B TeTpagu
ouazHocmuyeckas paboma. '
3 OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-KHHETHYECKOW TEOPHH OmnopHbIit
1 WX OIBITHOE 000CHOBaHME. Macca 1 pa3mMep aTOMOB U 08.09 KOHCIICKT
MOJIKYJT
4 Mogenu TBepAOro, *KHUAKOr0 ¥ ra3000pa3HOro COCTOSHUS OnopHsIii
BemiecTBa. OObSICHEHNE CBOMCTB TBEPIOTO, JKUAKOTO U 12.09 KOHCIIEKT
ra3o00pa3HOro COCTOSHUM BEIIECTBAa HA OCHOBE MOJIOKEHUI '
MOJICKYJISIPHO-KHHETHIECKOH TEOPHH
> Kpucrannuueckue u amopdHble Tena 15.09 Omoprbiii
KOHCIIEKT
6 OmnopHbIit
CMmaunBaHue U KanmwuisipHocTh. [ToBepxHOCTHOE HaTshkeHue | 19.09
KOHCIIEKT
! TemoBoe paciimpeHue u cxaTtue 22.09 Omoprbiii
KOHCIIEKT
8 Temneparypa. CBsA3b TeMIEPaTypbl CO CKOPOCTHIO 26.09 §1
TEIUIOBOTO JABMKEHHSI YaCTHUI]
9 Buytpennss sneprusi. CnocoObl N3MEHEHUs! BHyTpeHHEH 29 09 §2,3 ynpl,2
SHEepIruu
10 Buiel Terionepenaun 03.10 §3-6 ynp3-5
11 [IpakTHyeckoe UCII0b30BaHHUE TETJIOBBIX CBOWCTB BEILIECTB 06.10 OnopHbIit
Y MaTepHaJIOB B IEIISIX YHEPTOCOCPEIKEHHSI ' KOHCIIEKT
12 KosmgecTBo TemioThl. Y aenbHas TeIIOEMKOCTh 10.10 §7,8 ynp7
13 VYpaBHeHHe TeIoBOro 6ananca. TemmooOMeH U TEeIIoBOe 13.10 OnopHbelii
paBHOBECHE KOHCIIEKT
14 JlabGoparopnas padota "HccaenoBaHue siBICHUS 1710 §7,8

TEITI000MEHA MPU CMENTMBAHUU XOJIOAHOW U Topsiueii BOIbI"




15 PacueTt xonmyecTBa TEIUIOTHI, HEOOXOAUMOTO IS 20.10 YcnoBue B
HarpeBaHus TeJla U BBIIEISIEMOr0 UM IPU OXJIaKICHUI TeTpaau

16 JlaboparopHas pabota "OnpeneneHue yaenbHON 24.10 §7,8
TEIIOEMKOCTH BellecTna" '

17 OHeprus TomMBa. Y ieibHasl TENJI0Ta CTOPAHUS 27.10 §10 ymp9

18 [InaBneHue u oTBEpJIeBaHUE KPUCTATUIMUYECKUX TEJ. 07.11 §12-15 ynpl1
VY nenbHas TEII0Ta IJIaBICHUS '

19 Pemenne 3ama4y Ha pacyer KOJIM4eCTBA TEIUIOTHI IPU 1011 Yip.12
TUTABJICHUH M OTBEPACBAHUN KPUCTAITMYECKUX TEI

20 ITapooOpazoBanue u kKoHaeHcanus. Vicnapenue 14.11 §16, 17

21 Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U §18, 20
KOHJICHCALIUU. 3aBUCUMOCTb TEMIIEPAaTypbl KUIIEHUS OT 17.11
aTMoc(hepHOro JaBIeHUS

22 BriaxxnocTts Bo3yxa 21.11 §19 ynp15

23 Pemrenue 3a1au Ha onpeeneHne BIaKHOCTH BO31yXa 24.11 VYup. 13,14

24 [TpunHumns! paboTel TemaoBbIx aBurareneil. [laposas 2811 §21-24
TypOuHa. /[Buraresnb BHyTPEHHErO CrOpaHMsI '

25 KII/ TermoBoro nurarens. TeniaoBble ABUTATENN U 3alIUTa 01.12 §24
OKpy>Katoliel cpebl

26 3aKOH COXpaHEHMsI U IIPEBPALLCHNS DHEPTUN B TEIUIOBBIX 05.12 §11 ympl0
mpoleccax

27 ITonroToBka Kk KOHTPOJIBHOK paboTe 1o Teme "TernaoBbie 08.12 VYcnosue B
siBJIeHUsI. MI3MeHeHne arperaTHbIX COCTOSIHUN BEeIecTBa" ' TeTpagu

28 Konmponvnasa paboma no teme "TemnoBsle siBICHUS. 1212 -
M3MeHenue arperaTHeIX COCTOSIHH BelecTna' '

29 OnexTpuszanys Teia. J[Ba poja dJIEKTPUUECKUX 3apsioB 15.12 §25 ynpl18§, 19

30 OmnopHBIi
Bunpl anextpuzanuu ten 19.12 KoHcIeKT, §26

31 . OnopHbIi
B3anmMopeiicTBue 3apsokeHHBIX Tell. 3akoH Kymona 22.12

KOHCIIEKT

32 DiekTpuyeckoe nojie. HanpspkeHHOCT 3JIEKTPUYECKOTO 26.12 §27, onopHbIN
nosist. [IpuHIMI cynepno3uiuy MEeKTPUIECKUX MOIei ' KOHCIIEKT

33 Hocurenu 3nekTprudeckux 3apsaoB. DneMeHTapHbli 3apsaa. | 29.12 §28, 29, onopHbIii




Ctpoenue atoma KOHCIICKT

34 [TpoBOTHHMKYN U AMDIIEKTPUKHU. 3aKOH COXPAHECHHSI 09.01 §30, 31
AJIEKTPHUYECKOTO 3apsiia

35 Pemenue 3a1a4y Ha MpUMEHEHHE CBOMCTB JIEKTPHUUECKUX 1201 Ycnosue B
3apsiioB TeTpaan

36 DNEeKTPUYECKUM TOK, YCIIOBUSI €T0 CYLIECTBOBAHUS. 16.01 §32, 3amanue
VICTOYHUKHM 3IEKTPUYECKOr0 TOKa ' cTp99

37 JIeCTBHSI STICKTPHUECKOTO TOKA 19.01 §35

38 Ypok-uccnenonanue "JleiicTBHE INEKTPUUECKOTO MOJSI HA 2301 Odopmrnenue
MIPOBOJIHUKY U JIUDJICKTPUKH" ' HCCJICIOBAHUS

39 . OnopHblit
DNEeKTPUYECKUM TOK B METAJIJIaX, )KUJKOCTSAX U ra3ax 26.01

KOHCIICKT

40 DJIeKTprUYEeCKas LIelb U €€ COCTABHbIE YaCTH 30.01 §33 ynp23

41 Cuna Toka. JlabopaTtopHas pabora "M3mepenue u 02.02 §37, 38
pEryJIMpOBaHKE CUJIBI TOKA" ' ynp.24,ynp. 25

42 OnexTpuueckoe HanpspkeHue. Bonbtmerp. JlaboparopHas 06.02 §39-41, ynp.26
pabota "M3MepeHue U peryaupoBaHue HanpsikeHus" '

43 CornpoTuBiieHHE MPOBOAHUKA. Y JCIHHOE COMTPOTHUBIICHNUE 0902 §43.,45 ynp28
BelIeCTBa

44 JlaGoparopHas paboTta "3aBUCUMOCTH IJEKTPHUECKOTO §46 ynp29
COTIPOTHUBIICHHUS MTPOBOJIHUKA OT €T0 JIJTUHBI, IJIOIIA TN 13.02
MONEPEYHOr0 CeYeHUsl U MaTepuana"

45 3aBUCHUMOCTh CHJIBI TOKA OT HampsbkeHus. 3akoH Oma s 16.02 §42, 44 ynip.27
y4JacTKa [enu

46 JlaGoparopHas padota "HccnenoBannue 3aBUCUMOCTH CHJIBI §47 ymp.31
TOKA, UIYILETO YEePEe3 PE3UCTOP, OT COMPOTUBIECHUS 20.02
pe3ncTopa U HanpspKeHMs Ha pe3ucTtope”

47 [TocnenoBarenbHOE U apaJUIEIbHOE COCTUHEHUS 27 02 §48,49
MIPOBOJHUKOB

47 JlaGoparopHas pa6ota "IIpoBepka nmpaBuiia CIOKEHHUS Ymp.32
HaIpsDKEHUN TP TIOCTIEI0BATEIPHOM COSMHEHUH JBYX 01.03
pe3uctopos”

49 JlabopaTopHas pabora "IIpoBepka nmpaBuia Jjisi CUIIBI TOKA 05.03 Ymp.33




MIPU NapaJJICIbHOM COCIMHEHUU PE3UCTOPOB"

50 Pemenue 3agau Ha npumMeHenue 3akoHa Oma s 1203 §46 ynp30
Pa3IUYHOTO COEMHEHHSI TPOBOIHUKOB

51 PaboTa 1 MOIIHOCTH AyIeKTpuUeckoro Toka. 3akoH /Lxoymsa- | 15.03 §50-53 ynp34
Jlenna

52 JlaGoparopHas pabota "Omnpenenenre paboThl U MOITHOCTH 19.03 §50-52 ynp35
AJIEKTPUYECKOTO TOKa" '

53 DNEKTpUUECKUE IIENH U TOTPEOUTEITN SIECKTPUICCKON 2203 §55,56 ynp.36
sHepruu B ObITy. KopoTkoe 3aMblkaHue '

54 [ToaroroBka K KOHTPOJILHOU PabOTE 1O TEME 02.04 Yup. 37, Tect
"DnekTpuuecKue 3apsabl. 3apsUKEHHbIE TENa U UX «[IpoBeps ceds»
B3auMojeiicTBusl. I10CTOSHHBIN 37eKTpUUECKUil TOK"

55 Koumponvnas paboma no teme "DneKTprUUeCKHUE 3apsIbl. 05.04 §54
3apspKeHHBIC Tela U UX B3auMOAeUCTBUS. [10CTOSTHHBIIM
IEKTPUYECKUH TOK"

56 ITocTossHHBIE MATHUTHI, KX B3aUMOJECHCTBUE 09.04 §60

57 Ypok-uccnenopanue "M3ydeHue nosen moCTOSIHHBIX 12.04 Odopmnenue
MarHuToB" UCCIIE0BAHUS

58 MarnuTtHOoe noje. MarautHoe nosie 3eMJIM U €ro 3HaYeHUe 16.04 §57,61 ynp.39
IUTS )KU3HU HA 3emiie '

59 OmneIT OpcTena. MarHuTHOE NOJIE AIIEKTPUUECKOT0 TOKA. 19.04 §57,58, 59
MarHuTHOE 110JIe KaTYIIKH C TOKOM

60 [IprMeHeHne AIeKTPOMarHuTOB B TEXHUKE 23.04 §59, ynp.40, 41

61 DNeKTpoABUTaTElb MOCTOSTHHOTO TOKa. Mcnonb3oBanue §62
AJEKTPOABUraTeNIe B TEXHUUECKUX YCTPONCTBAX U Ha 26.04
TPaHCIIOPTE

62 Omnbrtel @apanest. 3aKOH IEKTPOMArHUTHON MHIYKIUU. 03.05 OnopHbIi
[IpaBuio JleHna ' KOHCIIEKT

63 Onektporereparop. CrocoObl MOTyYEHUS IICKTPUICCKON OnopHbIi
SHEPTUU. DIEKTPOCTAHIINN HA BO30OHOBIISIEMBIX 07.05 KOHCTIEKT
VCTOYHUKAX SHEPTUuu

64 [ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEMe 14.05 VYcnoBue B
"DeKTpUYECKNE U MATHUTHBIE SIBJICHUS" ' TEeTpau




65

Koumponvhas paboma no teme "DIEKTpUYECKHE U

MAarHUTHBIE SIBJICHUS" 17.05

66 PesepBHrlit ypok. Pabora ¢ Tekctamu o reme "TermioBsie 2105 Martepuanst BITP,
siBjieHus", "I10CTOSTHHBIN AJIEKTPUYECKUM TOK" ' oro

67 PesepBHrlIit ypok. Pabora ¢ Tekcramu 1o teme "TlocTostHHBIN 2405 Marepuainst BIIP,
anekTpuueckuid Tok", "MarauTHele siBieHus" ' oro




8 B KJIACC

Nern Tema ypoka Jara JlomamHee [Ipumeuanue
3aJJaHKe

1 Wuctpykrax no Th. IloBropenune MaTepuana n3y4eHHOTO B 06.09 3anucu B TeTpau
7 Knacce

2 [ToBTOpenue MaTepuana u3ydeHHOTo B 7 Kinacce. Bxoonas 07.09 3amucu B TeTpaau
ouaznocmuyeckas paboma.

3 OcCHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOpUH 13.09 OnopHblit
U MX OIBITHOE 00OCHOBaHME. Macca 1 pa3Mep aTOMOB U KOHCIICKT
MOJICKYT

4 Mopaenu TBepJ0ro, )KUJIKOTO B ra3000pa3HOr0 COCTOSHUS 14.09 OnopHbIi
BemecTBa. OObsICHEHHE CBOMCTB TBEPIOTO, KUAKOTO U KOHCIIEKT

ra3000pa3HOro COCTOSHUI BEIIECTBAa HA OCHOBE MOJOKEHUN
MOJICKYJIIPHO-KHUHETUYECKON TEOPUH

5 20.09 OmnopHbIi
Kpucrammyaeckue n aMmopgHble Tena

KOHCIIEKT
6 21.09 OmnopHbIit
CMaunBaHue U KaWUIIPHOCTh. [I0BEpXHOCTHOE HATSKEHUE
KOHCIIEKT
7 27.09 OnopHblit
TennoBoe pacuIpeHue u cxaTHe
KOHCIIEKT
8 Temmnepatypa. CBs3b TEeMITEpaTyPhl CO CKOPOCTHIO 28.09 §1
TEIJIOBOTO IBUYKEHHSI YaCTHI]
9 BuyTtpennsis sneprusi. Cnocodbl H3MEHEHUS! BHYTPEHHEH 04.10 §2,3 ynipl,2
SHEpPIruu
10 Buer Teronepenaun 05.10 §3-6 ynp3-5
11 [IpakTHyeckoe NCIOIb30BaHUE TEINIOBBIX CBOWCTB BELIECTB 11.10 OnopHblii
Y MaTEPHAJIOB B IIEIISIX YHEPTOCOEPEIKECHHS KOHCIIEKT
12 KonmdaecTBo TerioTel. Y aenbHas TEIIOEMKOCTh 12.10 §7,8 ynp7
13 YpaBHeHue TeroBoro 6ananca. TermmooOMeH U TEeIIoBoe 18.10 OnopHbelii
paBHOBECHE KOHCIIEKT
14 JlaGopaTtopHas padora "HcciaenoBaHue IBJICHUS 19.10 §7,8

TEIJI000MEHa MTPU CMEIIMBAHUN XOJIOHON U TOpsiYeii BOIbI"




15 PacueT KoauuecTBa TEMIOTHI, HEOOXOAUMOTO JIJIs 25.10 VcioBue B
HarpeBaHus Tella ¥ BIISISIEMOr0 UM IIPU OXJIaKICHUU TeTpaau

16 JlaboparopHas pabota "OnpeneneHue yaeabHOu 26.10 §7,8
TEIJIOEMKOCTH BenlecTna"

17 OHeprus ToIMBa. Y ieJbHasi TEMJI0Ta CrOPAHMUSI 08.11 §10 ymp9

18 [TnaBneHue M OTBEpICBAHUE KPUCTAIUTNYECKUX TEI. 09.11 §12-15 ynpl1
VY nenpHas TEI0Ta MJIaBIeHUs

19 Pewrenne 3a1a4 Ha pacdeT KOJIMYECTBA TEIUIOTHI IIPH 15.11 Yip.12
TUIABJICHUU M OTBEPACBAHUN KPUCTATHYECKUX TEIl

20 [TapooOpa3oBanue u kKoHeHcanus. Vicnapenue 16.11 §16, 17

21 Kunenue. Y nenpHas Temiora mapooOpa3oBaHus U 22.11 §18, 20
KOHJICHCAIIUU. 3aBUCUMOCTb TEMIIEPATypPhl KUIICHUS OT
aTMoc(hepHOTro TaBIeHHUS

22 BraxxHocTts Bo3myxa 23.11 §19 ynp15

23 Pemenue 3a1ay Ha onpeieieHre BIAKHOCTH BO3IyXa 29.11 VYup. 13,14

24 [Tpunumns! paboTel TemIoBbIX ABUrareneil. [laposas 30.11 §21-24
TypOuHa. /[Buraresib BHyTpEHHEIr0 CropaHus

25 KIIJI TermoBoro aBurarens. TeniaoBbie IBUTATENN U 3aIUTa 06.12 §24
OKpy»Katomiel cpesibl

26 3aKOH COXpaHEHMsI U IIPEBPALLIEHNS SHEPTUH B TEIUIOBBIX 07.12 §11 ympl0
nporeccax

27 [ToaroToBka Kk KOHTPOJIBHOM paboTe o Teme "TernoBsie 13.12 VYcnosue B
sBJI€HU. VI3MEeHeHne arperaTHbIX COCTOSIHUM BelecTBa' TeTpagu

28 Konumponvnasa paboma no teme "TeroBbie siBIEHUS. 14.12 -
M3meHeHue arperaTHeIX COCTOSIHHM BemecTa'

29 Onexkrpuszanus Tell. J[Ba poja 3JeKTPUUECKHX 3apsiioB 20.12 §25 ynpl18§, 19

30 Bunel anexTpusanuu el 21.12 OnopHE(i

KOHCIIEKT, §26

31 . 27.12 OnopHbIi

B3aumoneiictBue 3apsikeHHBIX Tell. 3akoH Kynona
KOHCIIEKT

32 DnekTpuueckoe mosie. HanpsokeHHOCTh JIEKTPUYECKOTo 28.12 §27, onopHBIi
nouist. [IpyHIMI cynepno3uiuu IEKTPUIECKUX MTOJIEH KOHCIIEKT

33 Hocurenu 3nekTpuueckux 3apsioB. DJIeMEHTapHbIN 3apsia. 101001 §28, 29, onopHbIii




Crtpoenue aToma KOHCIICKT

34 [TpoBOTHUKY M AUAIIEKTPUKH. 3aKOH COXPaHEHUS 11.01 §30, 31
AIIEKTPUYECKOTO 3apsizia

35 Pemenue 3a1ay Ha IpUMEHEHUE CBOMCTB AJICKTPHUECKHUX 17.01 Ycnosue B
3apsii0B TeTpaan

36 DIIEKTPUUYECKUI TOK, YCIOBHS €r0 CyIIECTBOBAHMS. 18.01 §32, 3amanue
M cTOYHUKM 37€KTPUYECKOr0 TOKa cTp99

37 JleficTBUSI STIEKTPUYECKOTO TOKA 24.01 §35

38 Ypok-uccnenopanue "JleiicTBUE ANEKTPUUECKOTO MOJIS HA 25.01 Odopmrnenue
MIPOBOJIHUKH M TUDJICKTPUKH" HCCJICIOBAHUS

39 . 31.01 OnopHblit
DNEKTPUYECKHIA TOK B METAJUIaX, JKUIKOCTIX U Ta3ax

KOHCIICKT

40 DJIeKTpUYECKas LIeNb U €€ COCTABHbIE YACTH 01.02 §33 ynp23

41 Cuna toka. JlaboparopHas padora "M3mepenue u 07.02 §37, 38
pETYJINPOBAHUE CUJIBI TOKA" ynp.24,ynp. 25

42 DnexTpuieckoe HanpsokeHne. BonsTmerp. JlaboparopHas 08.02 §39-41, ynp.26
pabota "M3MepeHue 1 peryaupoBaHue HanpsibkeHus"

43 ConpoTHuBiIeHUE MTPOBOJHUKA. Y IEITHHOE COMTPOTUBIICHHE 14.02 §43.,45 ynp28
BEIIIECTBA

44 JlaboparopHas paboTa "3aBHCUMOCTH dJIEKTPHUUIECKOTO 15.02 §46 ynp29
COIIPOTHUBJICHUS IPOBOJHUKA OT €TO JUTHHBI, TUTOIIA/IN
MONEPEYHOr0 CeYeHMsl U MaTepuana”

45 3aBUCUMOCTh CHJIbI TOKA OT HampsbkeHus. 3akoH Oma Jiist 21.05 §42, 44 ynip.27
y4acTKa [enu

46 JlaboparopHas pabota "HccrenoBanue 3aBUCIMOCTH CHIIbI 22.02 §47 ymp.31
TOKa, UAYILETo Yepe3 pe3ucTop, OT CONPOTUBICHHS
pe3ucTopa M HalpsHKeHHsl Ha pesuctope”

47 [TocnenoBarenbHOE U MapaANIEIbHOE COSAMHEHUS 18.02 §48,49
POBOJAHHUKOB

47 JlaGopatopHas pabota "IIpoBepka npaBuiIa CI0KEHUS 29.02 Ymp.32
HaANPSDKEHUH MpU OCIIE0BaTENbHOM COSTUHEHUH IBYX
pe3ucTopoB”

49 JlabGopaTtopHast pabora "IIpoBepka npaBuia JijIsi CUIIBI TOKA 06.03 Ymp.33




MIPU NapajyIeIbHOM COEMHEHUN PE3UCTOPOB"

50 Pemenue 3amay Ha npuMeHeHue 3akona Oma st 07.03 §46 ynp30
Pa3IMYHOTO COEIMHEHHSI TPOBOTHUKOB

51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3akoH JIKoyis- 13.03 §50-53 ynp34
Jlenna

52 JlaboparopHas pabota "Onpenenenue padboOTbl M MOITHOCTH 14.03 §50-52 ynp35
AJIIEKTPUYECKOTO TOKA"

53 Konmponvnas paboma 1o teme "IneKTpUUECKHUE 3aPsIIbL. 20.03 §54
3apspKeHHBIC Tela U UX B3auMoeUcTBUS. [oCcTOSHHBINM
SJIEKTPUYECKUM TOK"

54 DNEeKTpUUECKUe e U MOTPEOUTENHN dNEKTPUIECKON 21.03 §55,56 ymip.36
sHepruu B ObiTy. KopoTkoe 3aMbIkaHue

55 Pewenue 3anau no teme "DneKkTpuyeckue 3apsiibl. 03.04 VYup. 37, rect
3apsKeHHbIE Tenla U uX B3aumozeictsus. [locTosHHbII «IIpoBepsb cedsi»
ANEKTPUYECKUI TOK"

56 ITocTossHHBIC MAarHUTHI, UX B3aUMOJICHCTBUE 04.04 §60

57 Ypok-uccnenosanue "M3yueHue nosien mocTOTHHBIX 10.04 Odopmnenue
MarHuToB" UCCIIE0BAHUS

58 MarautHoe nosie. MarautHoe nojie 3eMJIM U €ro 3HaUeHUe 11.04 §57,61 ynp.39
JUTS SKW3HU Ha 3emiie

59 OmneiT OpcTena. MarHuTHOE 10JIE JIEKTPUYECKOTO TOKA. 17.04 §57,58, 59
MarHuTHOE 10JIe KaTYIIKH C TOKOM

60 [TprMeHeHne AIeKTPOMAarHuTOB B TEXHUKE 18.04 §59, ynp.40, 41

61 DIEeKTpOABUTATENb MOCTOSSHHOTO TOKa. Mcnonb3oBanue 24.04 §62
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOUCTBAX M HA
TpPaHCIIOPTE

62 OnbiTel Dapanes. 3aKOH ANEKTPOMArHUTHON MHTYKITHH. 25.04 OnopHblit
[Ipasuiio Jlenna KOHCIIEKT

63 OnektporeHeparop. CrocoObl MOTydeHUs dIEKTPUIECKON 02.05 OnopHbIi
SHEPruH. DIEKTPOCTAHIIUU HA BO3OOHOBIISIEMBIX KOHCIIEKT
MCTOYHUKAX SHEPTUU

64 [ToarotroBka Kk KOHTPOJILHOU pabOTE MO TEMe 08.05 VYcnosue B
"DIeKTpUYECKNE U MATHUTHBIE SIBJICHUS " TEeTpau




65 Koumponvnas paboma no teme "DIEKTPUICCKHUE U 15.05 -
MAarHuTHBIE SIBJICHUS"

66 PesepBHsiit ypok. Pabora ¢ Tekctamu o Teme "TermmoBsie 16.05 Martepuanst BITP,
SABJICHUS" oo

67 PesepBHeIit ypok. Pabora ¢ Tekctamu o teme "lTlocTostHHBIN 22.05 Marepuainst BIIP,
3JIEKTPUYECKUM TOK" oo

68 PesepBHeIil ypok. Pabora ¢ TekcTamu 1o Teme "MarauTHbIe 23.05 Martepuanst BIIP,

siBjIeHus"

oro




8a

3aron 1 yeTBepTH 2 4eTBEPTh 3 4eTBEPTh 4 yeTBEpThH Bcero
Bcero 17 16 20 14 67
KoHTposbHbIe 0,5 1 0 2
paboThI
JIaboparopHbie 2 0 0,5+0,5+5 0 8
paboThI
[TpoexTsl 0 0 0 0 0
86
3aron 1 yeTBepTH 2 4eTBEPTh 3 4eTBEPTh 4 yeTBEpThH Bcero
Bcero 17 16 20 14 67
KoHTposibHbBIE 0,5 1 0 2
paboThl
JlaboparopHbie 2 0 0,5+0,5+5 0 8
paboThI
[TpoexTsl 0 0 0 0 0
88
3arox 1 yeTBepTH 2 4eTBEPTh 3 yeTBepTh 4 yeTBepThH Bcero
Bcero 16 16 22 14 68
KoHTposibHbBIE 0,5 1 1 1 3,5
paboThl
JlaGopaTopHbIie 2 0 0,5+0,5+5 0 8
paboThl
[TpoexTs 0 0 0 0 0




Kpurepun ouenuBanus no ¢pusuke (©@I'OC)

Kpurtepun n HOpMbI OLIeHKH 3HAHMI B YMeHHI 00y4arOIIMXCSI 32 YCTHBIN OTBeT.
Onenka "5" craBuTcs, ecid YYeHUK:

1. [Toka3pIBaeT rIyOOKOE ¥ MOJIHOE 3HAHWE W TIOHMMaHUE BCETO MPOTPAMMHOTO MAaTepUAIIA;
[IOJIHO€ TOHMMAaHUE CYUIHOCTH PAacCMaTPUBAEMBIX IMOHSATUH, SIBJICHUN M 3aKOHOMEPHOCTEH,
TEOPHIi, B3aNMOCBS3EH.
2. YMeeT cOCTaBUTh MOJHBIA U MPAaBWIbHBIA OTBET HAa OCHOBE H3YyYEHHOTI'O MaTepuaa;
BBIJICJISITh TJIaBHBIE TMOJIOKEHHUS, CAaMOCTOSATEIbHO TMOJATBEPKAATh OTBET KOHKPETHBIMHU
npuMepamu, ¢GakTaMu; CaMOCTOSITEIbHO M apryMEHTHPOBAHO JeNaTh aHalu3, 00001ieHus,
BBIBOJIBI; YCTAHABIMBATH MEKIIPEMETHBIC CBSI3H (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHMIA)
YU BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKU NPUMEHSATH IOJYyYEHHBIE 3HAHUS B HE3HAKOMOU
CUTYyalllud; TOCJIEOBATEIbHO, YETKO, CBSA3HO, OOOCHOBAHHO M 0€30MMOO0YHO H3JIaraTh
y4eOHBI Marepuall. YMEeT COCTaBJISTh OTBET B JIOTUYECKOW IOCIENOBATENIbHOCTH C
WCIOJIb30BAHUEM MPUHSATOW TEPMUHOJIOTHH; JeJIaTh COOCTBEHHBIC BHIBOIBI; (DOPMYIHPOBATH
TOYHOE ONpENEJICHUE U UCTOJIKOBAHUE OCHOBHBIX MOHSATHI, 3aKOHOB, TeOpuil. MOXeT mpu
OTBETE HE TMOBTOPSATH JOCJIOBHO TEKCT Yy4yeOHWKA;, HW3JlaraTh, MaTepuan JUTEPATYPHBIM
S3BIKOM; MPABUJIBHO U OOCTOSITENIBHO OTBEYaTh HA JOMOJHUTEIbHBIE BOMPOCHI YUHUTEJS;
CaMOCTOATENIbHO W palMOHAJIBHO MCIOJB30BaTh HATJIAIHBIE TOCOOUS, CIPABOYHBIC
MaTepuasbl, yueOHHK, TOMOIHUTEIbHYIO TUTEPATYPY, IEPBOUCTOUHUKH; IPUMEHSITH CUCTEMY
YCJIOBHBIX 0003HAUYEHUM MPU BEICHHUH 3aIMCEN, COMPOBOKAAIOITUX OTBET; UCIIOIB30BATh JIJIs
JI0Ka3aTeNIbCTBA BHIBOJIOB U3 HAOJIO/IEHUH U OMBITOB.

3. CaMOCTOSITEIbHO, YBEPEHHO M 0€30IMO0YHO NPUMEHSET IOJNyYeHHbIE 3HAHHUS B
peuieHnyd mpoOjeM Ha TBOPUYECKOM YpPOBHE; JOMYyCKaeT He Oojiee OAHOrO Henouéra,
KOTOPBIA JIETKO HCIPABISAET MO TPEOOBAHUIO YUYHUTENS; UMEET HEOOXOAMMbIC HABBIKU
paboTel ¢ mpubopamu, yepTexamH, cxemMamu, rpadukaMu, KapTamH, CONYTCTBYIOIIMMH
OTBETY; 3aIIUCH, COIIPOBOKIAIOLINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" cTaBUTCS, €CJIM YYEeHUK:

1. Tloka3piBaeT 3HaHUS BCETO M3YYEHHOTO MNPOrpaMMHOro marepuana. Jlaér monHblil u
MPaBUJIILHBIN OTBET HA OCHOBE M3YYCHHBIX TCOPHUH; JOMYCKAET HE3HAUYUTEIbHbBIE ONTUOKU U
HEZOYETHl MPU BOCIPOU3BEACHUM W3YYEHHOTO MaTrepHalia, HeOOJNbIIHEe HETOYHOCTH MpHU
WCIIOIB30BaHUM HAYYHBIX TEPMHUHOB WJIM B BBIBOJAX, OOOOIICHUSX W3 HAOIIOJICHUM.
Marepuan wu3znaraer B ONPEACIEHHOW JIOTUYECKOW IMOCJIENI0BATEIbHOCTH, MPHU 3TOM
JIOTyCKaeT OJHY HErpyOyro OmuOKYy Wiau He Oornee ABYX HEMIOYETOB, KOTOPHIE MOMXKET
HCIPABUTh CAMOCTOSATEIBHO MPU TPeOOBAaHUHM WM HEOOIBIIONW MOMOIIM MpernogaBaTens;
MOATBEPKIAET OTBET KOHKPETHBIMU MPUMEPAMU; MMPABUIILHO OTBEYAET HA JIOMOJIHUTEIbHbBIE
BOIIPOCHI YUUTETIS.

2. YMeeT caMOCTOSITENIbHO BBIIEISATH TJIABHBIC TOJIOKEHUS B W3YYEHHOM MaTepualie; Ha
OCHOBaHMU (aKTOB W TMpuUMepoB 0000maTh, JeNaTh BBIBOABL. Y CTaHABIUBATh
BHYTPHUIIPEIMETHbIE CBA3W. MOXXET TPUMEHATH IMOJYYCHHBIC 3HAHUS Ha TPAKTUKE B
BUJIOM3MEHEHHON CHUTyallud, COOJIOAATh OCHOBHBIE MpaBWIIa KYJIbTYPhl YCTHOW peuu;
WCIIOIB30BaTh MPH OTBETE HAYYHBIC TEPMUHBI.

3. He oGmagaetr 1oCTaTOYHBIM HaBBIKOM PabOTHI CO CIIPABOYHON JTUTEPATYPOH, YUCOHHKOM,
MIEPBOUCTOYHUKOM (TIPaBUIILHO OPUEHTUPYETCSI, HO pabOTaeT MEIJIEHHO).

Ouenka "3" craBuTcs, eC/Iiv yYeHUK:

1. VYcBaumBaeT OCHOBHOE cojepXaHHe ydyeOHOro maTepuana, HO HMeeT MpoOelnbl, He
MPENsATCTBYIOLIME JAIbHEHIIEMY YCBOSHUIO MPOTPAMMHOTO MaTepHaia.

2. Wsnmaraer Marepual  HECHCTEMAaTH3UPOBAHHO, (parMeHTapHo, He  Bcerua
MOCIIEI0BATEIHHO; MOKA3bIBAET HENOCTATOYHYIO C(HOPMHUPOBAHHOCTH OTNENbHBIX 3HAHHUHA U
yMEHUH; ci1ab0o apryMEHTHpPYET BBIBOJABI M OOOOIIEHUS, TOMyCKaeT OMIMOKH MpU HX
(hOopMyIHMpOBKE; HE KCIOJb3YeT B KadyeCTBE JOKA3aTeNIhCTBA BBIBOABI U 0000IIEHUS U3



HaOJIIO/ICHUH, OMNBITOB WM JOMYCKaeT OIIMOKM NpU HMX H3JI0KEHHH; AAT HEUuETKHe
ONPEACIICHUS MOHITHH.
3. UcnbIThIBaeT 3aTpyAHEHUS B MPUMEHEHUM 3HAHUN, HEOOXOIUMBIX JUIsl PEIIEeHUs 3a1a4y
Pa3NMYHBIX THUIOB, MPAKTUYECKUX 3aJaHWi, NP OOBSICHCHUH KOHKPETHBIX SIBJICHHN Ha
OCHOBE TE€OpUNl M 3aKOHOB; OTBEYAET HEMOJIHO Ha BOMPOCHI YYUTEINs HIIM BOCIPOU3BOAUT
coZiep)KaHue TeKCTa Y4eOHMKAa, HO HEJOCTAaTOYHO MOHHMMAET OTJENbHBbIC IOJIOKEHUS,
MMEIOIIUE Ba)KHOE 3HAUEHHE B TOM TEKCTE, IOMYCKasi OAHY-/BE rpyObie OIINOKH.

Ounenka "2" craBuTCS, €CJIM YYeHHK:
1. He ycBauBaeT M HE pacKpbIBa€T OCHOBHOE COJIEp)KaHUE MaTepuaia; HE 3HAeT WIM He
MOHMMAET 3HAYUTEIbHYI0 YacTh IMPOrPaMMHOIO MaTepuajia B Ipejeiax MOCTaBICHHBIX
BOIIPOCOB; HE JIEJIaeT BHIBOJIOB M 0OOOIICHUH.
2. Umeer cnabo copMupoBaHHBIE U HEIMOJHBIC 3HAHMS, HE yMEET MPUMEHSTh UX MpH
peleH KOHKPETHBIX BOIPOCOB, 33/1a4, 3aJJaHU/ TI0 00pas3iy.
3. IIpu oTBeTe Ha OAMH BOMPOC AOIMYyCKaeT 0oJiee ABYX IpyObIX OIIMOOK, KOTOPhIE HE MOKET
HCIPABUTH JJAXKE IIPHU IIOMOILIY YUUTES.

KpuTtepnu oueHuBaHusi MUCbMEHHBIX Pad0T (KOHTPOJILHBIX, CAMOCTOSITETbHBIX)

Ouenka "5" craBuTcs, eCId YYEHUK:
1.Bommonuun paboty 6e3 omuboK U HE0YETOB;
2.Jlomryctui He OoJiee OTHOTO HEJ0YeTa.
3.B pabotax ¢ u30BITOUHON TIOTHOCTHIO 3aJJaHHI JOMYCKAEeTCS BHICTABIEHUE OTMETKH «5»
B COOTBETCTBUU C 3apaHee OrOBOPEHHBIM HOPMATHUBOM.

Ouenka ""4" craBuTCS, €CJIU YYEHUK:
1.BoImostHU paboTy MOJHOCTHIO, HO JIOMYCTHJI B HEH He Oosiee OqHOW HerpyOoi ommoKy u
OJIHOTO HeJloueTa Win He OoJiee ABYX HEI0YETOB.
2.B paboTax ¢ H30BITOYHON TUIOTHOCTBIO 33/IaHUH JOIMYCKAETCs BHICTABICHNUE OTMETKU «4»
B COOTBETCTBHUU C 3apaHee OTOBOPECHHBIM HOPMATHBOM.

Ouenka "3" craBured, eC/IM yYCHHUK:
1.IIpaBuibHO BBINOIHUI HE MEHEE ITOJOBUHBI PaOOTHI WIIH JOMYCTHIL:
He Oosiee IByX IpyObIX OMIMOOK; UK HE Oosiee oJHON IpyOoii 1 OHOM HerpyOoil OmuOKHU 1
OJIHOTO HEJouYeTa; WM HE 0ojiee NBYX-TpeX HErpyObIX OMMOOK; (GOpMYJibl MPH HAJIUYUU
MPaBWIBHOTO OTBETa WJIM OAHOW HerpyOoil omuOKM Hu Tpex HEIO0YeTOB; WM TpU
OTCYTCTBUH OIIMOOK, HO TIPH HAIMYUHU YETHIPEX-TISITH HEJOUYETOB.
2.B paboTax ¢ U30BITOYHOI MIOTHOCTHIO 33JaHUI JOMYCKAETCs BHICTABIEHUE OTMETKHU «3%»
B COOTBETCTBUU C 3apaHee OTOBOPEHHBIM HOPMATHBOM.

Ouenka "2" craBuTcs, €C/IiM yYeHUK:
1.lomycTiil 4uciio omMOOK U HEJOYETOB IMPEBOCXOMAIIEe HOPMY, MPU KOTOPOH MOXKET
OBLIThH BBLICTABJIEHA OTMETKA «3%;
2.1IpaBUibHO BBITIONHUJI MEHEE 4acTh paboThl, JOCTATOYHOW sl BHICTABIEHUS OTMETKH
«3».

Kpurtepun onennBanusi npoeKTa.

Bricokuit ypoBens - Ouenka "'S"
1. [IpaBUSIbHO TOHSTHI LIEJb, 33JJa4H BBIMOJIHEHUS TPOEKTA.
2. Cobumro/ieHa TEXHOJIOTHSI UCIIOJIHEHUS TIPOEKTA, BhIJIEPKaHbl COOTBETCTBYIOIIME ITAIIbI.
3. [IpoekT oopMIIeH B COOTBETCTBUU C TPEOOBAHUSIMHU.
4. ITposiBIEeHBI TBOPYECTBO, MHUIIMATHBA.
5. [lpeabsaBAEHHBIN NPOAYKT EATEIbHOCTH OTJIMYAETCSl BHICOKUM Kau€CTBOM HUCTIOTHEHUS,
COOTBETCTBYET 3as1BJIEHHOU TEME.

[ToBbieHHBIN ypoBeHb - Onenka "4"
1. [IpaBMIJIbBHO TOHSATHI LIEJTb, 33141 BBIOJIHEHUS ITPOEKTA.



2. CoOrofieHa TEXHOJIOTHS MCTIOJHEHUS MPOEKTA, ATaIlbl, HO JOMYIIECHb He3HAYUTEIbHbBIC
OIIIOKHU,
HETOYHOCTH B O(hOPMIICHHH.
3. IIposiBIEHO TBOPUYECTBO.
4. TlpenbsBICHHBIN TPOIYKT ACSITSIBHOCTH OTIMYACTCS BHICOKMM Ka4eCTBOM MCIIOJHEHUS,
COOTBETCTBYET 3asiBICHHOU TeMe.

ba3zossriit ypoBens - Ouenka "3"
1. [IpaBUIILHO TIOHSATHI 11€71b, 33]]a4YH BBIMOJTHEHUS ITPOCKTA.
2. CobmroieHa TEXHOJIOT U BBIIOJIHEHHS TPOEKTa, HO UMEIOTCS 1-2 ommOKy B 3Tanax wid B
0(OpMIICHUH.
3. CaMOCTOATENBbHOCTD MPOSIBJICHA HA HEIOCTATOYHOM YPOBHE.

Hwuzkuii yposens - Ouenka "'2"
[IpoeKT He BBHINOJHEH WU HE 3aBEpIIICH.

Kputepun oneHUBaHHS TECTHPOBAHUSI.
OueHka «5» CTaBUTCS, €CIIM YYEHUK BBINOTHWI mpaBuibHO OT 80% mo 100% ot obirero
yuciia 0aios.
Ouenka «4» CTaBUTCS, €CIM YYEHUK BBIMOJHUI MpaBmwibHO OT 60 % mo 79% ot obuiero
yuciia 0aios.
Ouenka «3» CTaBUTCS, €CIIM YYCHHK BBIOJHWI IPaBHIbHO OT 35 % 10 59% ot obuiero
yuciia 0aios.
OueHka «2» CTaBUTCS, €CIIM YYCHUK BBIITOJHUI PaBUIbHO MeHee 35 % oT ob1iero yucna
0aJUIOB WJIM HE IPUCTYIII K paboTe, WM HE MPEICTABUI Ha POBEPKY.

Kpurtepun onennBaHus j1a00paTopHbIX padoT.

OuneHka «5» CTaBHUTCS, €CIIA YICHHUK:
[IpaBuiIbHO ONpeAENuII LIeb OIbITA U BHIIOIHII PadOTy B MOJHOM 00bEME C COOTIOACHUEM
HE0OXO0IMMOM MOCIIeIOBATEIILHOCTH IMPOBEICHHUS OTIBITOB M M3MepeHHd. CaMOCTOSATEIHHO U
paIoHaIbHO BHIOpAT U MOJATOTOBWII ISl OMBbITa HEOOXOAMMOE 00OpPYIOBAHUE, BCE OMBITHI
MPOBENT B YCJIOBHIX M PEKUMaX, 0OCCICUMBAIONINUX MOJTYYECHUE PE3YJIHTATOB U BBHIBOJOB C
HaumOoJbIIe TOYHOCThIO. HaydHO TpamMOTHO, JOTMUYHO omHcan HaOMIOACHHUS W
chopMHUpOBaZl BBIBOABI W3 OMbBITA. B TMPEACTaBICHHOM OTYETE MPABWIBHO W aKKypaTHO
BBITIOTHWJI BC€ 3aIMCH, TAOJMIbI, PUCYHKU, YEPTEeKU, TpadUKH, BBHIYUCICHHS U CHENaN
BbIBOJIbI. [IpaBunbHO BBIONHMI aHainu3 mnorpemrHocte (9-11 kmacceer). IlposiBisier
OpraHMU3aIMOHHO-TPYJOBbIe YMEHUs (MIOAEPKUBAET YUCTOTY pabodero MecTa W MOPSI0K
Ha CTOJIe, 5KOHOMHO HCIIOIB3YET PACXOIHbIE MaTepUaibl). DKCIIEPUMEHT OCYIIECTBIISET MO
IJIaHy C YYeTOM TEeXHUKH O€30MacHOCTH M TMpaBui paboTel ¢ MaTepualamMu U
000pyIOBaHUEM.
Ounenka «4» CTaBUTCS, €CIIM yYEHUK BBIMOJIHHI TpeOOBaHUS K OIEHKE «5», HO: OmbIT
MPOBOJMUJI B YCJIOBUSAX, HE OOECIEUMBAIONMIMX JOCTATOYHOW TOYHOCTH U3MEpeHuid. bbuio
JIOTYIIIEHO JIBa — TPU HeAoYeTa Wi Ooyiee OJHOW rpyOOd OIMOKKM M OJHOTO HEJoYeTa.
DKCIEPUMEHT MPOBEJEH HE TMOJHOCTHIO WM B OMUCAHWUW HAOJIIONCHUHA W3 OMBITa YYEHUK
JIOMYCTUIT HETOUYHOCTH, BBIBO/JIbI ClI€JIaJl HETIOJIHBIE.
Ouenka «3» CTaBUTCSA, €CIIU YYEHUK:
[IpaBuibHO oOmpenenws IeNib OMbITa; PadOTy BHINONHSET MPABUIBLHO HE MEHEe ueM
HaIOJIOBUHY, OJHAKO OOBEM BBIMTOJIHEHHOM YacTH TaKOB, YTO TIO3BOJSET TMOIYYUTh
MpaBUJIbHBIE PE3YJbTAThl U BBIBOJBI MO OCHOBHBIM, MPUHIUIIMAIBLHO BaXKHBIM 3aJadam
pab6otsl. [Ton6op 06opymoBanus, 00HEKTOB, MATEPHAIIOB, a TAK)KE PAOOTHI MO HAYATy OMBITA
MIPOBET C MOMOIIBIO0 YUUTENS; WM B XOJ€ MPOBEJCHUS OMbITA U U3MEPEHHH OIbITa ObUIN
JOTMYIIEHbl OIMMOKK B ONMWCAHWM HAOMIONEeHNUN, (QOPMYIUPOBAHWU BBIBOJOB. OIBIT
MPOBOJUJICS B HEPALMOHAIBHBIX YCIOBUSX, YTO NPHUBEIO K IMOJYYEHHUIO PE3yJbTAaTOB C
OOJIBIIIEN MOTPEIIHOCTRI0 WM B OTYETEe OBUTM JOIMYIICHBI B OOIIEH CIIOXKHOCTH HE Oojee



JIBYX OMIMOOK (B 3alUCSIX €AWHHI, U3MEPEHHSIX, B BBIYMCICHUSX, Tpadukax, TadbiMIax,
cXeMax, aHalW3e TOTPEeIIHOCTe W T.A.) He NPUHIMIHAIBHOTO IS JaHHOH pPaboOThI
XapakTepa, HO IMOBJIMSBIIMX Ha pPE3Yy/lbTAaT BBHINOJIHEHMS, HE BBIIOJIHEH COBCEM WIIH
BBINOJIHEH HEBEpHO aHanu3 mnorpemHocreit (9-11 xnaccer). Jomyckaer rpyOyro omuoOKy B
X0JIe IKCIepuMeHTa (B OOBICHCHHH, B O(QOpMIICHHH palOThl, B COOJIOJCHUM IPABUI
TEXHUKH O€30MacHOCTH TMpH paboTe ¢ MaTepuasaMd M OO0OpYAOBaHHEM), KOTOpas
HCIIPABIIAETCS 10 TPEOOBAHUIO YUUTEIIS.

Onenka «2» cTaBUTCS, €CIIN YUYEHUK:

He onpenenun caMoCTOATENbHO 1€ OMNBITA: BBIMIOJHUI PabOTy HE MOJIHOCTHIO, HE
MMOATOTOBUJI HYXXKHOE 00OpYyIOBaHUE U O0OBEM BBIOJIHEHHON YacTU pa0OThI HE MO3BOJISICT
clenaTb MPaBUIBHBIX BbIBOAOB. OTMbBITh, W3MEPEHHS, BBIYUCICHUS, HaOIIOACHUS
MIPOU3BOIMIIMCH HENPABWIBHO. B X01e paboThl U B 0TYETE OOHAPYKUIINCH B COBOKYITHOCTH
BCE HEJOCTAaTKHU, OTMEUeHHble B TpeboBaHMsIX K oueHke «3». Jlomyckaer ase (u Ooinee)
rpyOble OMMOKHM B XOJE AKCIEPUMEHTa, B OOBSICHEHWH, B O(OpMieHUH paldOTHI, B
COOJIIOICHUHU TIPABUJI TEXHUKHU 0€30MaCHOCTH MPH paboTe C BellecTBaMU U 000pyA0BaHUEM,
KOTOPBIE HE MOXET UCTIPABUTH JTAKE TI0 TPEOOBAHUIO YUHUTEIIS.
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O.A., I'nanenxoBa C.H., Kynpssues B.B. Akimonepnoe obmectBo "M3aaTenbcTBo
"IIpocBenienue"
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
DnekTpoHHas ¢popMa yueOHHKA
but6mmoreka [{OK https://m.edsoo.ru/
https:// resh.edu.ru



https://m.edsoo.ru/

		2024-02-01T18:51:57+0300
	Тарабановский Артём Борисович




