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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
obOpasoBarenbHOl Tporpammbl, npexacraBieHHbx B DPI'OC OO0, a Takxke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio HU3ydeHus (U3UKH Ha
JeSITeTbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4eOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.
[IporpamMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAeiicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEN 00yYaroMINXCA.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsi €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIECCOB M SIBICHUM, N3Y4aeMbIX XUMHUEH,
Ouonorueii, actpoHoMueil U usnueckoit reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, IperocTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs HAay4dHOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYYEHUsI JOCTOBEPHBIX 3HAaHUI 0 MUpe.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTD!
® HAy4YHO OOBSACHSATH SIBICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBAHUS;
® HHTEPHPETUPOBATH JAHHBIE W KCIOJb30BaTh HAy4yHbIE JOKa3aTeNIbCTBA IS
IIOJIy4€HUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickoit denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIMXCs K HAyYHOMY HW3YYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJICTABICHUA O HAyyHOM MeETOAE TO3HaHUS U (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;
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e (opMupoBaHHE MPEICTABICHUNA O POJIU (U3UKU JJIS PAa3BUTHUS APYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
JeSITebHOCTH, CBSI3aHHOM ¢ (M3MKOH, MOATrOTOBKA K JalbHENIEMy O0yYEHHIO B 3TOM
HarpaBJICHUH.

JocTmwkenne STHX Ienell mporpamMmbl 1o (u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ecleunBaeTCsl pelIeHUEM CIISAYIOLINX 3a4a4:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, YIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e [puoOpeTeHHe YMEHHH ONUCHIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUIH;

® OCBOGHHME METOJIOB DELICHHUsS MPOCTEHIINX pacu€THBIX 334ad C HCHOJIb30BAHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

e Dpa3BUTHE YMEHMH HaOIOJaThb NPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAJIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSAMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (pU3NUECKON HAyKH.

Ha uzydenue ¢usuku (6a30BbIil ypoBeHb) Ha YPOBHE OCHOBHOI'O O0IIIEro 00pa3oBaHMs
oTBOoAMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Heflen0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIeni0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, YUYWUTENb JIeJaeT BbHIOOP MPOBEACHUS J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIEr0 MUPA.

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

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoHas CUCTEMA €IUHUII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TI0 TMPOBEPKE THUIOTE3, OOBICHCHHE HabmomaeMoro siBiaeHus. OnucaHue
(UBUYECKUX SBJICHUHN C ITOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHue 1EHbI JSICHUS KA H3MEPHUTEIBLHOTO TPHOO0pA.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MalbIX TEN.

W3mepenne TeMriepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAaT4MKa
TeMIepaTypsbl.

AN .

6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JAaTbHOCTh MOJIETA IApHKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(KpuCTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperatHbiX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BEIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIOb30BaHUEM (hoTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.
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Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepruu. 3aKOH HHEpUUHU. B3aumoneicTBue Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojierctBusi Ten. Cuna ymnpyroctd W 3akoH [yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.
Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHME Macc M0 B3aUMOJICHCTBUIO TEJL.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

ok ownE

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpeneneHue cpeaHell CKOPOCTH CKOJBKEHUsA OpycKa WIM MIapHKa [0 HAKJIOHHOU
MJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
ryounbl.  [mapocratuueckuii  mapamokc. CooOmarommecs cocyabl.  [mapaBmuueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Onwir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.

ok wn ke



3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAOLIEH CUJIbI BECY BBITECHEHHOM KUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WIM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOLICH CWIbIL, JIEUCTBYIOIIEH Ha TeNo, MOrpy>KEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrpyKEHHOHN B JKUJIKOCTh YACTH Te€Ja U OT IUIOTHOCTU
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.
Mexanunueckast pabora. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJI nmpocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.
Mexanuyeckas sHeprus. KuHermueckas W moOTeHIManbHas dHeprus. [IpeBpaiieHue

OJIHOTO BHOa MEXaHHUYECKOMH OHCEPIUu B ,Z[perfI. 3aKkoH COXPAHCHUA DHCPIUHU B MCXAaHHUKCE.

Hemoncmpayuu.
1. TIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Omnpenenenue pa®oOTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.

OCHOBHBIC TOJIOXKCHUS MOJ'ICKYHHPHO“KHHGTH‘ICCKOﬁ TCOpHUU CTPOCHUA BCHICCTBA. Macca

U pasMm

Cppl aTOMOB W MOJICKYIIL. OHLITBI, MOATBCPKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpuctammuyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temneparypa. CBA3p TeMmepaTypel €O CKOPOCTbIO TEIUIOBOTO JBMKEHUS YACTHII.
Buytpennsis sHeprusi. CrocoObl W3MEHEHMsS BHYTPEHHEW OSHEprum: Terionepenadya u
coBepIeHre padoThl. Bupl Temonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYCHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBepJeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. HabGnroneHne nocTossHCTBa TEMIEpaTyphl MPHU TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuwie padomol u onvimel.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

©CooNOAELDE
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wn e

6. IlpoBepka ruMOTE3bl JHMHEHHONH 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATYypHI.
7. HaOnronenue u3MeHEHHs] BHYTPEHHEH SHEPruM Tejla B pe3yibTaTe Teljonepeaadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TEINIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3ApSKEHHBIX T€J1 OT BEJIWYUHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iieKkTpuyeckoro mnodid. [IpuHiun cynepno3uiuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOuHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEJIbHOE CONpPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEMH.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTPeOUTENH IEKTPUUECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHble MarHuThl. B3amMopaeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOIO TOKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
OneKTpocTaTUIECKast UHIYKIIHSL.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHu€e CUIIOBBIX JIMHUHI 3JIEKTPUYECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJITMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBHe€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DNEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIeHHsI UHIYKIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.
8
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €ro JIJIMHBI, IJIOIIA 1 MOMEPEYHOTO CEUCHHS U MaTepHala.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEILHOM COCIUHECHUU

ok wn P

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OmnpeneneHuie pabOTHI AIMEKTPUISCKOTO TOKA, UIAYIIETO Yepe3 PE3UCTOP.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYLIETO Yepe3 JaMIIOUKY, OT HaIpsKeHUs
Ha HEW.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUU U
paszeneHuu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPHUPYIOIIHE 3aBUCUMOCTD CHIIBI B3aUMOJICHCTBHS KATYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKIMH: HCCIIEIOBAaHUE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoOiuHEHHoe aABwxkeHue. HepaBHOMepHOE
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMOHHEHHOe ABMkeHne. CBoOoaHOe nmageHue. OnbIThI
[Nanunes.

PaBHOMepHOE aBMXEHHE MO OKPYXHOCTH. [lepuoa m yactota oOpamenus. Jluneinas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
IIOKOS1, APYTHE BUABI TPCHUSL.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOro Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHI_II/IaJ'IBHaﬂ OHEpIrusa TECJIa, MOAHATOrO HaAd IIOBEPXHOCTBIO 3CMIIH.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHMS Tella OTHOCUTEIBHO PA3HbIX TeJl OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHWYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoncTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHHS
IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBWKCHHS INapHKa IO
HAaKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHHU OJJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHICHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBI.
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9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU3OHTAIILHON TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
aMIIuTyna. MareMaTudecKuidi W NPYKUHHBIA MasTHUKH. l[IpeBpamieHne 5>HEpruv mpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxarmue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonpHble U onepeyHbie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MeXaHHMYEeCKUE BOJIHBI B TBEPIOM TeJle, CCHCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUN TE MO ACHCTBUEM CUJIIBI TSXKECTU U CUJIbI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTEeMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHre YacTOTHI U TIEpHO/Ia KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MepHoja KojeOaHUIl MOIBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IMEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITEL, JOEMOHCTPUPYIOIIME 3aBHCUMOCTh IE€pHOAa KOJeOAaHWH TNPYKUHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaia 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.

Paznes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. lIpsAMOnuMHEHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.
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IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucreMa. biim3opykocTs U JalIbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

NGO RALDE

[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300pakeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

OnTuyeckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 06emoro cBera B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydenune xapakTepuCTHK N300paXXeHHUs MpeMeTa B INIOCKOM 3epKalie.

HccnenoBanne 3aBUCMMOCTH yIJIa TPEIOMIIEHHSI CBETOBOTO JIyda OT YIJIa MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa IMPEIMETOB NpU MX HAOIIONEHUHM Yepe3 I[BETOBbIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u mianerapuas mojaens aroma. Mojaens atoma bopa. Mcnyckanue n
norsiouieHue ceera atoMoM. KBauTsl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas wmoxens atomHoro sapa. M3oronel. PannoaktuBHbIE mnpeBpanieHus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHBIX saep. CBsa3p Macchl W dHepruu. Peakuuu cuHTe3a u neneHus saep. Vcrounukn
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wnkE

CrieKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOMUX U3TYYCHUH.

Perucrpanus nsiny4eHus IpUPOIHBIX MUHEPAJIOB U MIPOAYKTOB.
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Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4CHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA  MOAYJIb TpPEAHA3HAYeH Il CUCTeMaTH3alluh |
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pU3MKH, a TakKe sl MOArOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 9K3aMEHY 10
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[lpy wW3yYeHUM [AaHHOTO MOJYJS PEAIM3YIOTCS U CHCTEMAaTU3MPYIOTCS  BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOecrneduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAaHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (POpPMUPYETCs E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIECIOBAaHHSA SIBICHHNA NPUPOIBI M TEXHUKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS IOJyYEeHHBIC 3HAHHA,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHEIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKPY’KaroIlIel MPUPO/Ie U TOBCETHEBHOM JKU3HH;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
MPOBEPKH THITOTE3 U TIOJTYYIECHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBHI Hamboyiee BAXXHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAaKTHUYECKOTO HCIOIb30BaHUS PA3IMUHBIX HCTOYHUKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIEHUS U COXPAHEHHSI BCEX U3BECTHBIX BUJIOB SHEPIHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHMs HANpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuarorierocst Oynyt c(hOpMUpPOBaHBI CIEYIOIINE TNYHOCTHBIE PE3YJIbTAThI B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHUS:

- MPOSIBJICHUE UHTEpEeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOUN (Qu3ndecKon
HayKW;

- [ICHHOCTHOE OTHOIIIEHUE K JOCTHKCHHUSIM POCCUNCKHX YIEHBIX--(PU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIECHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ IPAKTHYCCKUM ITPUMCHEHHEM JOCTHKCHUH (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHITUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (hM3MUECKON HayKu: €€ TrapMOHUYHOIO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHWE IEHHOCTH (PM3MYECKON HAyKW KaK MOIIHOTO HMHCTPYMEHTA IMO3HAHHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH,

5) popmupoBaHus KyJbTYPbI 310POBbSI 1 YMOIMOHAJIBLHOT0 0JIArONMOTYYHsI:

- OCO3HaHWE IIEHHOCTU Oe3omacHOro obpasza KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMUPOBAHHOCTh HaBbIKa pedIiekcuH, MPU3HAHUE CBOETO IMpaBa Ha OMMOKY U TaKOTro
e MpaBa y Jpyroro 4enoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTUBHOC YYaCcTHE B PEHICHUH MPAKTUYECKUX 3a7ad (B pamMKax CeMbH, 00pa30BaTeIbHON
OpraHM3allfii, TOopoJa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOW HAIpPaBICHHOCTH,
TPeOYIOMKX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccui, CBI3aHHBIX C PU3UKOM;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA:

- OpHUEHTAIMs Ha NPUMCHEHHE (PU3WYSCKUX 3HAHWUH JUIsI pElmIeHUs 3aaad B 00JacTh
OKpYKarollel cpenbl, MIAHUPOBAHUS MOCTYNMKOB W OIICHKHM MX BO3MOXHBIX TOCIEICTBUN
TUTSL OKPYXKAFOIIEeH Cpeibl;

- OCO3HaHHE MI0OATEHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTeH UX PEIICHHUS;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHOM CpPeabI:

- TOTPeOHOCTH BO B3aWMOJCHCTBHM TIPH BBIOJIHCHWH HCCJICIOBAHUH W IPOCKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO 1eATEIbHOCTh;

- TOTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWWU, B TOM YHCIE (HOPMYIUPOBATH HJICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

14



® - OCO3HaHUE JePUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DUBUKH;

® - [IJJAHWPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3MYECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aMMOCBA3H IMPUPOEI, OGH.ICCTBa N DKOHOMMKH,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIMSAHUSA HA OKPYXKAIOLIYI0 CpPEeAy, BO3MOXKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyatomerocss Oyayr cpopMUpOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOUYAIOLIME TI03HABATEJbHbIE YHHUBEpCAJbHbIE Y4e€OHbIE JIEHCTBUS, KOMMYHHUKATHBHbBIE
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALMK, OCHOBAHUS 111 0000ICHHUS
U CPaBHCHUS;

BBISBJIATH 3aKOHOMEPHOCTH M NIPOTHUBOPEUMS B PacCCMaTPUBAaEMbIX (aKTax, JaHHBIX U
HAOJIOJICHUSX, OTHOCSTIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBbIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IIPHU HU3YUYCHUU (1)I/I3I/I‘~IGCKI/IX SIBIICHUH W
nmponeccoB, JacjaTb BbIBOJAbI € HCHOJbB30BAHUCM ACAYKTHUBHBIX W HWHIAYKTUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHoW (u3uueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pEILIEHMs, BBIOOp Hambosee MOIXOSAIIEro ¢
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIAHY OIBIT, HECIOXHBIN
(bU3UYECKU IKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNEe (DU3NIECKOTO SBJICHHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpPMAIHIO, TTOTYUYEHHYIO B XOJ€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSITENNLHO  (OpMYyITUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEJOBAHMUS,

MIPOTHO3MPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IOUCKE U OTOOpe
UH(OPMALIUU WU TAaHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALUIO PA3TUYHBIX
BUJOB U (pOPM IPECTaBICHHUS;
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CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HHoOpMaruu u
WUTIOCTPUPOBATh pellaeMble 3aJadd HECIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOU
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXACcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPAaTOPHBIX padoOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMbI U BBICKAa3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJICpKaHUEe 0JIaroKeIaTelIbHOCTH OOIIEHHS;
COIIOCTAaBJIAITb CBOU CYXKXACHHUA C CYXICHHUAMHU APYIruX YYaCTHUKOB JAuajiora,
OoOHapY)KUBATh PA3IMYKME U CXOJICTBO TO3HIINH;

BBIPpAXAaTb CBOXO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YyIbTAThL BBITIOJIHECHHOT'O q)HSI/I‘ICCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MW HCIIOJb30BAaTh IMPECHUMYIICCTBA KOMaH[[HOI;'I u HHIIHBHI[yaJ’IBHOfI pa6OTI)I
NIPU PEIICHUU KOHKPETHOH (pu3ruecKoi mpoOIeMBl,

INpUHHUMAThL 1IN COBMECTHOU ACATCIIBHOCTH, OPraHU30BLIBATH HCﬁCTBHﬂ no eé
JOCTHDKEHUIO: PACIPENIeNIATh PO, 00CYKAATh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTara MO CBOCMY
HaIpaBJICHHUIO U KOOPAUHHPYS CBOU I[el\/JICTBI/IFI C APpYIrMMHU YICHAMU KOMAaHIbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMMUH TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOUMX [T peIIeHUs
(bu3nyecKuX 3HaAHMI;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS PpeHIeHuN (MHIUBUAYaAIBHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIo);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pELIEHUS (U3NYECKOM 3a/ladd WU IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBAaTh MIpeAIaraéMble BApUaHThl PELIEHUN;

Jienath BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYallUH U MPEUIaraTe IJIaH €€ N3MEHECHMS;
OOBSCHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pe3yJbTaTOB JAESITEeIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE€ B XOJ1 BBIMOJIHEHUS (HU3HUECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHHMBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;
OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSM;
CTaBUThH ce€0s1 Ha MECTO JAPYrOro YeJOBEKa B XOJI€ CIOpa MM JTUCKYCCUU HA HAYYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;
NpU3HAaBaTh CBOE MpaBO Ha OMMOKY NpHU peuieHHH (HU3UYECKUX 3aJad WId B
YTBEPKICHUAX Ha HAy4YHBIEC TEMBI M TAKOE K€ IIPaBO APYroro.
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INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

UCMOJIb30BaTh IMOHATHS: (U3MUECKHE M XUMHYECKHE sBJIEHHs, HaOJIOCHHUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAMHULBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSHUS BellecTBa (TBEPIOE, KHUIKOE, ra3000pa3Hoe), MEXaHHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpaeKTOpHs,
paBHOAEHCTBYIOIast cuia, aedopmanus (ynpyras, IUIacTHUYECKasl), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath sBieHus (1uddy3us, TEII0BOe IBUKEHHUE YaCTULl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJEICTBUE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OChbIO BpAallCHMs, Iepefada JaBleHUs TBEPIbIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EepHOe JaBiIeHue, IJIaBaHue Tell, IPeBPaLeHUs
MEXaHUYECKOM SHEpIrun) 1o OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh NPOSIBIIEHHE U3yYEHHBIX (U3MUECKUX SIBICHUM B OKPY)KAIOLEM MHpE, B
TOM 4Yucie (pu3uuecKue SBICHHS B MPHUPOJE: MPUMEPHl JBIKEHHS C Pa3JINYHBIMH
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHUCTBUE CWIBI TPEHHS B NPUPOLE U
TEXHUKE, BIMAHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHUE DbIO,
pblYary B TeJe YeloBeKa, MPU 3TOM MEepeBOIUTH MPAKTUUYECKYIO 33Jauy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (IPU3HAKU) PU3NYECKUX SBIICHUI;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3HUECKHUe SBJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMsS, MYyTb, CKOPOCTh, CPEIHSSA
CKOpPOCTb, CHWJIA YIPYTrOCTH, CHJA TSDKECTH, BEC Tella, CHJla TPEHUsS, [aBIICHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHM3MOB, KUHETUYECKas W MOTEHLHUaJIbHasl dHEPIUs), IPpU ONHCAHUU IMPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCTIONIb3YEMbIX BEIMUUH, UX 0003HAYEHUS U €IMHULIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTHh (DOPMYIIBI, CBS3BIBAIOIIME AAHHYIO (PH3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEM
(UBUYECKUX BEIUYHH,

XapakTepu3oBaTh CBOMCTBAa Teld, (pU3MuUecKue SBIEHUS M TPOLECCHl, HUCIOJb3YS
MpaBuja CJIOXKEHHs CUJ (BIOJIb OJTHOW TpsiMOif), 3akoH ['yka, 3akoH Ilackams, 3akoH
Apxumerna, MpaBWIIO paBHOBECHs pbluara (0J0Ka), «30J0TO€ MPAaBUIO» MEXaHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOM HSHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHUECKOE BBIPaKEHUE,

OOBSICHATh (DU3UYECKUE SIBICHUS, MPOIECChl M CBOMCTBAa Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallui MPaKTHKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUYUHHO-
-CIIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOM Ha
1-2 wu3yueHHBIX CBOICTBa (PU3MUECKUX SABICHHUN, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 JeHCTBHA, WCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajln3a YCJIOBUS 3aJauu
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3allUCBIBaTh KPATKOE YCJIOBHUE, MOJCTaBIATh (PU3NYECKHE BEJIWYMHBI B (OPMYNBI U
IPOBOJIUTH PAacy€Thl, HAXOAUTH CIIPABOYHBIC JAHHBIC, HEOOXOAUMBIC IJISI PEIICHUS
3a]a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOU (PU3UYECKON BETMUHHBI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO pELIMTh TMPH MOMOIIM (HU3HYECKHX
METOJOB, B OIMCAHMM MCCIEAOBAHUSA BBIIECIATH IIPOBEPSIEMOE IPEAIIOIOKCHHUE
(rumore3sy), paszauyaTb M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yibTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIEaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJIUTH ONBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSEMbIC MPEANOIOKEHUsA, COOUpaTh YCTAaHOBKY U3
NPEI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOJIBL;
BBITOJIHATh NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00béMa, CUJIbl U
TEMIIEpaTypbl C HCIOJIH30BAHUEM AHAJIOTOBBIX W HU(PPOBBIX NMPHOOPOB, 3aMHCHIBATH
NOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCOIIOTHOM MOTrPELIHOCTH U3MEPEHUH;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOH BEIMUYUHBI OT JPYrou C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBHXKYILErOCs
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbl TPEHUSI CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAIn
COIIPUKOCHOBEHHMSI TeJl, CUJIbl YNPYTOCTH OT YIUIMHEHMs IIPYXKHHBI, BBITAIKUBAIOLIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHU TIJIAaBaHUS TN, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4e€OHOrO HCCIIEIOBaHMs, COOMpaTh YCTAHOBKY U  BBIIOJHATH
U3MEpEeHus, cienysd MpeUIoKeHHOMY IUIaHy, (PUKCHPOBATh PE3yNbTaThl MOTY4YEHHOU
3aBHCUMOCTH (DU3MYECKHX BEIMYMH B BHJIE MPEUIOKEHHBIX TaOIMIl M TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPJAOrO Tela, CWIA TPEHUsI CKOJBXKEHHS, JaBJI€HHE BO3/yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOLIas Ha IMOTPYKEHHOE B KHUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys NpPeasioKEeHHON
MHCTPYKIHMU: IIPHU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIMUYNHBI,

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opy0BaHUEM;

yKa3bIlBaTh MPUHIMNBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECs COCYyIbl, OapOMeTp, pblyar, MOJABHKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTB;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha HX OMNMCAaHHA (B TOM 4MCIE: NOAIIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHOJB3Ysl 3HAHHUS O CBOMCTBaX (PU3WYECKUX SBICHMH M HEOOXOIMMbIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH TPHUMEPHl (HAaXOAUTh WHGOPMAIIMI0O O TPHUMEpPax) MPAKTUIECKOTO
UCTIOJIb30BaHUS (PU3MUYECKUX 3HAHUHA B TIOBCEJAHEBHOW XM3HM s OOecredeHus
0€30IaCHOCTH MpH OOpaIleHud C NpUOOpaMU U TEXHUYECKHMMHU YCTPOHCTBAMH,
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COXpaHCHHS 3J0pPOBbSI M COOJIIOJICHHUS HOPM 9SKOJOTHYECKOIO IIOBCACHHS B
OKpYXKarolleH Cpee;

OCYIIECTBIIATh OTOOP HMCTOYHUKOB HH(popManuu B MHTEepHETe B COOTBETCTBHU C
3aJIaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIUXCS 3HAHUH U MyTEM CpaBHEHUS
pa3IMYHBIX HCTOYHHUKOB BBIICIATh HH(POPMAIIUIO, KOTOPAs SIBISICTCS MPOTHBOPEYHBOM
WJIH MOYKET OBITh HEJIOCTOBEPHOI;

HCII0JIb30BAaTh MPH BBIMOJIHCHUH YIeOHBIX 3aJlaHUH HAYIHO--TIONYJIPHYIO JIUTEPATyPy
(U3HYECKOr0 COJCpIKAHUs, CIPABOYHBIC MaTepHaNbl, pecypchl ceTtu HHTepHer,
BIIQJICTh MpHEMAMH KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpazoBaHus WHPOpPMAIUU W3
OJIHOM 3HAKOBOW CHUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIICHUS HA OCHOBE 2—3
HUCTOYHUKOB MHPOPMAIUK (PU3UIECKOTO COJIEPIKAHUS, B TOM YHCIE ITyOJIUIHO JCNaTh
KpaTKhe COOOIICHUsI O Pe3yJIbTaTax MPOSKTOB WM YUEOHBIX MCCIICIOBAHUM, TIPU ITOM
IpaMOTHO HCHOJb30BaTh HM3yYCHHBIH MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKIATH BBHICTYIIJICHUE MMPE3CHTAIUCH;

IIPY BBITMIOJIHEHUH YYEOHBIX MPOEKTOB U MCCIIEAOBAHUI paclpenesaTh 00sS3aHHOCTH B
TpyNIE B COOTBETCTBUH C ITOCTABJIICHHBIMH 33/1a4aMU, CIICJUTH 32 BBIITOJIHEHUEM TUIaHA
JICHCTBUHN, aJeKBaTHO OIICHUBAaTh COOCTBEHHBINH BKJIAJ B JCATEIBHOCTH TPYIIIIHI,
BBICTPAaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBasi MHCHHE OKPYKAIOIIHX.

K xonmy oOyuenust B 8 Kjacce mpeaMeTHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

HCIIONIb30BaTh TIOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIIOBOE ABM)KEHHE aTOMOB U
MOJICKYJI, arperaTHbIe COCTOSHHUS BEIISCTBA, KPUCTAIUITMYECKHE W aMOp(HBIC Tea,
HACBIIICHHBIA M HEHACHIIICHHBIN Map, BIAXHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEprus, TeIJIOBON ABUTATENb, SJIEMEHTAPHBINA AEKTPUUECCKHUI 3apsl, EKTPHUIECKOe
noJjie, MpOBOAHUKU W IOUIJICKTPHUKH, MMOCTOSIHHBIH SHGKTpH‘{CCKI/IfI TOK, MAarHuTHOC
noJe;

pa3nuyath SBJIEHUS (TEIJIOBOE DPACHIMPEHHE M CXKaTHe, TEIUIoNepeaaya, TErIoBOe
PAaBHOBECHUC, CMa4YuBaHUC, KalWJIAPHBIC SABJICHHA, MHCIIAPCHHUE, KOHIACHCAIUA,
IUIaBJIEHWE,  KpucTainu3anus  (OTBepAeBaHME),  KHUIEHHE,  TeIlUlonepeaaya
(TEemIONpPOBOIHOCTh, KOHBEKIUS, W3IyU€HHUE), DIIEKTPU3alUs Tell, B3aUMOJICHCTBUE
3apA10B, ,ZIeI\/’ICTBI/IH QJICKTPUYECKOTO TOKa, KOPOTKOC 3aMBIKaHHUC, B3aHMOﬂeﬁCTBHe
MAarHuToOB, HeﬁCTBHe MAardovuTHOrO 1moJid Ha NPOBOJHHUK C TOKOM, 3JICKTpOMarHuTHas
UHAYKIHS) TIO ONHMCAHWUI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (PM3UUYECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM uyucie (U3MYECKHe SIBICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSKCHHE U
KalWUIAPHBIE SIBJIICHHWS B NPHUPOAE, KPUCTALUIBI B Mpupojne, usinydeHue CouHia,
3aMep3aHrue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHWE POCHI, TyMaHa, WHEs, CHETa,
JIIEKTPUYECKUE SBIEHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHMTHOE Moje 3eMid, Apeid TOI0COB, POJIb MAarHUTHOTO TMOJS IS KU3HH Ha
3emiie, MOJISIPHOE CHSIHHUE, TIPU STOM IEPEBOAUTH MPAKTHUYECKYIO 33a/a4y B Y4EOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECCKUX SIBJICHUH;

OIKCHIBATh M3YYCHHBIC CBOMCTBA Tel U (pU3MUECKHE SBICHUS, UCTIONB3Ysl (PH3UUECKUE
BEJIMYMHBI (TEeMIIepaTypa, BHYTPCHHSS JHEPrUsi, KOJIMYECTBO TEIUIOTHI, yIelbHas
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TEIUIOEMKOCTh ~ BEIECTBA, YyJeNbHAas TEIUIOTa IUIABJICHUSA, YAEIbHAs TEIIOTa
napooOpa3oBaHUs, Y/AENIbHAs TEIJIOTa CrOpaHHs TOIUIMBA, KOA(PQHUIMEHT MOJE3HOTO
JICHCTBHS TEIJIOBOM MAILMHBI, OTHOCUTEJIbHAS BIJIAKHOCTb BO3/yXa, JJIEKTPUYECKHUU
3apsf, Ccujaa TOKA, DIIEKTPUYECKOE HAIPSDKEHHE, CONPOTUBIEHUE IPOBOJHUKA,
yJIelIbHOE COIIPOTHUBIICHHE BELIECTBA, pabd0Ta U MOIIHOCTb 3JIEKTPUYECKOTO TOKa), IIPH
ONKCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEIUYHMH,
0003HaueHHSI ¥ eIUHHIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE
JAHHYIO (U3UYECKYI0 BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTh Tpaduku
U3y4EHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEJIUYMH;

XapakTepu3oBaTh CBOMCTBA Teld, (PU3MUECKUE SBJIEHUS U IPOLECCHl, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
IOPUHLMII CYNEPHO3ULIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsaga, 3akoH Oma 11 ywacTka nenu, 3akoH JDxoyns—JIeHuna, 3aKOH COXpaHEHHs
SHEpPruy, NMpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3aIMCHIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (hr3HYEcKHe MPOLECChl U CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin [IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
NPUYHHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHWE M3 1—2 JIOTHYECKUX MIaroB ¢
oropoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SABICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pewath pacuéTHble 3aaud B 2-3 JeHCTBHA, HCHOJIb3Yysd 3aKOHBI U (POPMYIIBL,
CBs3bIBaroIlMEe (U3MYECKHE BEIMYMHBI: Ha OCHOBE AaHajlu3a YCJIOBUSA 3aJlauu
3aMMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JJISl PELICHUs 3aJauH,
BbIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE ISl €€ pellleHus, IPOBOAUTH pacuEThl U
CpaBHUBATh MOJIyU€HHOE 3HaUeHUe (PU3MUeCKON BEIMUUHBI C U3BECTHBIMU JTAHHBIMH;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO PEIIUTh MpU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIIONb3ysd  ONWCAaHWE  MCCIENOBAaHUSA,  BBIIEIATH  MPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLICHUBATh IPaBWJIBHOCTh IOPSAKA IIPOBEIACHUS MCCIEAOBaHUSA,
JIeJ1aTh BBIBOJIBI;

IPOBOJUTH OMBITHI MO0 HAOIIOJCHUIO (PU3HUECKUX SBICHUNA MIH (PU3NYECKHX CBOWCTB
Ten (KanwuIspHbIE SBJICHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEMIIEPATYPHI, CKOPOCTH NPOLIECCAa OCTBIBAHUS U HarPEBAHUS NPU U3IyYEHUH OT LIBETA
U3Iydarome (moryomaromnei) MOBEPXHOCTH, CKOPOCTh HCHAapeHHs BOJABI OT
TEMIEPATypbl JKUIKOCTH U IUIOMIAAuM €€ TMOBEpXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJECHCTBHE MOCTOSHHBIX MarHUTOB,
BH3YyaIM3alysl MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, I€HCTBUS MAarHUTHOTO MO
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBHUIaTEIs
MOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh TMpOBEPSiEMbIE MPEANOI0KEHUs, COOUPATh
YCTAaHOBKY M3 MPEIJIOKEHHOTO 00O0pydOBaHMs, OMNHMCHIBaTH XOJA OMNbITa U
(bopMyTUPOBAThH BHIBOJIBI;

BBITMIOJHATH MPSMbIE U3MEPEHUS] TeMIlepaTypbl, OTHOCUTEIbHONW BIAKHOCTH BO3/1yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JTATUYUKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyIbTAaThl H3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIFOTHOM MOTPEITHOCTH;
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IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3UUECKON BEIMYUHBI OT JPYroul C
UCIIOJIb30BaHUEM NPSAMBIX W3MEPEHUH (3aBUCUMOCTb COIPOTHUBIIEHHS MPOBOJAHHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBbHOIO COIPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UIYLIETO Yepe3 IPOBOJHUK, OT HANPSIKEHUS Ha POBOJIHUKE,
UCCIICIOBAaHUE IOCIIEI0BATEIbHOIO M MapajUIeIbHOIO COEIUHEHUH IPOBOJHHUKOB):
IUITAHUPOBATh HCCIEe0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH M3MEPEHMs, CIeays
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYCHHON 3aBUCHUMOCTH B BHJIE
TaOIMI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHBIE HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIeNIbHAS TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
IIPEUI0KEHHON HHCTPYKLMH, U BBIYUCIIATh 3HAUECHNUE BEIIMYNHBI,

coOuoaTh MpaBWja TEXHUKM Oe30macHOCTH Ipu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX OMNHMCAHUS (B TOM YHCJE: CUCTEMAa OTOILICHHUS JIOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIIEpPMETP, BOJBTMETP, CUETUYUK AIEKTPUUYECKOU
SHEpPruM, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIraTENb
[IOCTOSIHHOTO TOKA), HCIOJIb3YsS 3HAaHUA O CBOHCTBaX (U3MUECKUX SBJICHUH U
HE00X0uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUUYECKHE YCTPONCTBA M W3MEPUTENIbHbIE MPUOOpPHI IO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTelb BHYTPEHHETO CTOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBISATh
CXEMBI 2JIEKTPUYECKUX LIETEH C MOCIIEeI0BaTEIbHBIM U NapauIeIbHbIM COCINHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI SJIEMEHTOB AJIEKTPUUECKUX LENeil;
OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MPHUMEPax) MNPaKTUYECKOTO
UCIIOJIb30BaHUsl (M3NYECKUX 3HAHUM B IOBCEAHEBHOW KH3HU i oOecnedeHus
0e30macHOCTH TpU OOpalleHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

OCYILIECTBIISATh MOMCK HH(pOpManuu (U3NYecKoro cojepxanus B HHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M IYTEM CpPaBHEHUS [OINOJHUTEIBHBIX HCTOYHUKOB
BBIIETATh MHGPOpPMAUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YUeOHBIX 33/IaHUN HAYYHO--TIONYJISPHYIO JIUTEPATYPY
($U3MUECKOro CcojAep)KaHus, CIOpaBOYHBIE MaTepHajbl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHblE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOILIeHHs, 0000mas
MH(GOPMALIMIO U3 HECKOJbKUX HCTOYHHKOB (PU3NYECKOTO COAEpk aHHsS, B TOM UHUCIIE
NyOoJIMYHO  NPEACTaBIATh  pe3yabTaThl MPOEKTHOM MM  HMCCIEI0BATENbCKOMN
JESATENIbHOCTH, MPU 3TOM T'PaMOTHO MCIOJb30BaTh W3YYEHHBIN MOHATUMHBIN anmapar
Kypca (pHU3MKH, COMPOBOXIATh BBHICTYINICHHE MTPE3CHTAIHCH;
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IpU BBIIOJHEHUH Y4YeOHBIX IPOEKTOB U HCCIENOBAaHUN (PU3UUYECKUX IPOLIECCOB
pacrpenesaTb 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMU 33JadaMH,
CICIUTHh 3a BBIIOJIHCHMEM IUIAHA JEUCTBUM M KOPPEKTUPOBATH €ro, aJCKBATHO
OLICHMBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKaTHUBHOE B3aMMOJEHCTBUE, IPOSBIISISI FOTOBHOCTh pa3peliaTh KOH(IUKTHI.

K konny oOyuenuss B 9 kJjacce mpeiMeTHbIe pe3yiabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIONIb30BaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCUTEIIEHOCTh MEXaHUYECKOTO JIBWKEHUS, nedopmanus (yrnpyras, TiacTHIecKasi),
TpEHUE, UEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh W IMEpPErpy3ku, IEHTP
TSOKECTH, aOCONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tella, paBHOBECHE,
MEXaHMYeCKWe KolebdaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
AJIEKTPOMATrHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIEKTPHl HCITyCKaHWS W TOTJOIICHHs, anb(da-, Oera- W ramma-
U3ITy4eHUs], U30TOIbL, SiAepHAs DHEPTeTHKA,

pasnuuath SiBJIeHUsS (paBHOMEPHOE M HEPAaBHOMEPHOE MNPSIMOJUHEHHOE JIBIXKCHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE ABUKEHHE, CBOOOIHOE MaJicHUE Tell, pPABHOMEPHOE
IBUKEHHE [0 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEaKTUBHOE JBUKCHHE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalolue W BBIHYXKJICHHBIE KoJeOaHWs), pE30HAHC,
BOJIHOBOE JBHKEHHE, OTPOKCHHE 3BYKa, MPSIMOJIMHEMHOE PACIPOCTPAHECHHE,
OTpakKeHHE U MPEIOMIIEHUE CBETA, MIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3NIOKEeHUE
0enmoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWUYATOTO CIIEKTPa H3ITy4EHUS )
M0 OMHCAHUI0 MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (hPHU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBJICHUI B OKpYKaroleM Mupe (B
TOM 4YHcie (U3NUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JIBU’KEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHWE BOJHBI, IyHAMH, 3XO, I[BETa Te,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICWCTBHE  BHJIUMOTO,
yIbTPauOIETOBOTO M PEHTTEHOBCKOTO H3JIyUYE€HUH, €CTECTBEHHBIA pPaaOaKTUBHBIM
$OH, KOCMHYECKHE IIy4d, PAAHNOAKTUBHOE W3JIyYCHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJMOAKTUBHBIX M3JIYYCHH Ha OpPraHWU3M YEJIOBEKa), MPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJACIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bU3UYECKUX SIBICHUN;

OTMCHIBATh U3yUYCHHBIE CBOMCTBA TeN M (DU3UUYECKUE SBICHUS, UCTIONB3Yys (PU3UIECCKHE
BEJIMYMHBI (CpPEIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM JABMKCHUU,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIoBas CKOPOCThb, CHJIa TPEHUS, CHJIa YHIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJHOrO MaJEeHMsI, BEC Tesa, UMIYJIbC Tea, UMITYJIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIHAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHAS SHEPTUSI CKATOU MPYKUHBI, KHHETHYECKas
DHEprus, TOJHAas MEXaHWYeCKash JHEPrusi, MEepuojJ M YacToTa KojeOaHui, AIWHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHUS
Cpelpl), MPH OMHCAHUU NPABUIBLHO TPAKTOBaTh (PU3MUECKHI CMBICI HCIOJIb3YEMbBIX
BEJIMYMH, O0O3HAUEHUS W EAUHUIBI (PU3NYCCKUX BEIHYMH, HAXOIUTH (QOPMYIIBI,
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CBSI3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIMYMHY C IPYTMMH BEIMYHUHAMH, CTPOHTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3UYCCKUE SIBICHUS M MPOLECCHI, HCIOIb3Ys 3aKOH
COXPaHEHHs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, HMPUHIMII CYNEPIIO3ULUU CHII,
NPUHIUI OTHOCUTENBHOCTH [ anmiesi, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA,
3aKOHBl OTPKEHHSI M TPEJIOMIICHUS CBETa, 3aKOHBl COXPAHEHHs 3apsioBOTO U
MaccoBOrO0 4YHCEJI TpHU SACPHBIX peaKIusX, IMPU HTOM JIaBaTh CIOBECHYIO
(GopMyITHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHHE;

OOBSICHATh (pU3MUYECKHE TMPOLECCHl M CBOWCTBA TeJl, B TOM YHCIE M B KOHTEKCTE
CUTyalluld  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  MPUYHMHHO--
CJICZICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOi Ha 2—
3 WU3ydYeHHBIX CBOWCTBA (U3UYECKUX SBICHHH, (U3NYCCKHX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemath pacu€THbIC 3aa4i (OMUPAIOIIHECs Ha CUCTEMY U3 2—3 ypaBHEHUN ), UCTIOIB3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 3a/layd 3alllChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIAE WIIH
U30BITOYHBIC JIaHHBIC, BHIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC IJIsi PEUICHUS,
NPOBOJUTh PACYEThl W  OICHUWBATh PEATUCTUYHOCTh TIOJYYCHHOTO 3HAYCHUS
(U3UYECKON BEJIMYUHBL;

pacrio3HaBath TPOOJIEMbI, KOTOPbIE MOXKHO PEUIMTh IMPU MOMOIIN (HU3HYECKHUX
METO/MOB,  HCIIONB3ys  ONHCAaHUE  HWCCIEAOBAaHUS,  BBUICIATH  IPOBEPSEMOE
NPENOI0KEHNE, OICHWBATh TPABWIBHOCTh TIOPSIKA MPOBEACHUS HCCIEIOBAHUS,
JieNiaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOCHUN U OIBITOB;

MIPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOWCTB
TeJs (U3ydeHue BTOporo 3akoHa HbrOTOHA, 3aKOHA COXpaHEHHs SYHEPrHH, 3aBUCUMOCTb
nepro/ia KojebaHuil MPYKMHHOTO MassTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbI MAJIBIX KOJIeOaHWH, MPSIMOJIMHEHHOE pacipOCTpaHEeHNE
CBETa, pPa3JIoKeHHe OeJIoro cBeTa B CHEKTP, M3y4yeHHE CBOICTB M300pa)KeHUs B
IUIOCKOM 3€pKaJle M CBOMCTB H300pakeHHMsl MpeaMmera B coOMparoliel JIMH3E,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUS): CaMOCTOSTEIHHO
cOOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HaOOpa 000PYAOBaHMS, OIMCHIBATE X0 OTBITA U
€ro pe3ybTaThl, (POPMYIUPOBATH BBHIBOIBI;

NPOBOJUTHh TIPU HEOOXOJAMMOCTH CEPHI0 TPSMBIX W3MEPEHWH, OINpeneNss CpenHee
3HaYeHHEe H3MepseMoi BeNUYMHBI ((OKYCHOE pacCTOsSHHE COOUpAIOLIeH JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

NPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIWYMH C HCIIOJIb30BAaHHEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH IMPU PaBHOYCKOPECHHOM
IBI)KEHUM 0€3 HavalbHOH CKOPOCTH, Tepuojia KOJeOaHWH MaTeMaTHdecKOro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPaKEHHUS CBETa OT yrja MaJeHUs U
yIiia MpenoMJIeHUs OT yIJia MajieHus1): TUIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaThbl IOJYYEHHOH 3aBHCHMOCTH
(GU3NUECKUX BEIMYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3yJbTaTaMm
UCCIICIOBAHMS,

NPOBOJUTh KOCBEHHBIC H3MEpPEHHUS (QHU3UYECKUX BEIUYMH (CPEIHSs CKOPOCTh W
YCKOpEHHUE Tejla MPHU PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOIHOTO ITaJICHHUS,
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KECTKOCTh MPYKUHBI, KOADDHUIIMEHT TPEHUS CKOJIBKCHHs, MEXaHWYecKas padoTa u
MOIIIHOCTb, YacTOTa M TNEpPHOJ KoJIeOAaHMH MaTeMaTUYeCKoro M IMPYKUHHOIO
MasiTHUKOB, OITHYEeCKas Cuiia CcoOWparomield JWH3bI, PaJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJHSTH
U3MEpEeHUs, cienysl MPEeAJIOKEHHON MHCTPYKIHMH, BBIUUCISTh 3HAUCHUE BEJIIMYUHBI U
AQHAJIM3UPOBATh TIOJYYEHHBIE PE3YJIbTaThl C Y4E€TOM 3aJaHHOW TMOTPEIIHOCTH
U3MEPEHU;

coOmoaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHNEM;

pa3ianyaTh OCHOBHBIC MPU3HAKM W3YYCHHBIX (U3MUECKUX MOJENCH: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEYHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IUTaHeTapHasi MOZeNIb aTOMa, HYKJIOHHAs! MOJIeNIb AaTOMHOTO SIpa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYECHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOiIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUOMETP, JATYNUKHU MOJIOKEHUS,
PAcCTOSIHUS U YCKOPCHMS, paKeTa, 9X0JI0T, OUKH, TIEPUCKOII, oToanmapaT, ONTHICCKUE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuibcoHa), ucnosb3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOANMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
WCIIOJIH30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH U3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPU PEIICHUU Y4eOHO--
MPaKTUYECKHUX 3aJa4, ONTUYECKUE CXEMBI ISl TIOCTPOSHUS M300paKEHUN B IUIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMeEpax) MPaKTHUECKOTO
WCIIOJIb30BaHUS (PU3NYECKUX 3HAHUN B TIOBCEJHEBHOW KU3HMU I OOECTICUCHUS
0e30macHOCTH TpU OOpalieHuH ¢ TpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COONIOJIGHHWS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarollei cpere;

OCYIIECTBIISITh TMOUCK UWHPoOpManuu (Qu3ndeckoro cojepxkanuss B HTepHere,
CaMOCTOSTENIbHO (OPMYIUPYS TOUCKOBBIA 3alpoc, HAXOJIUTh MYTH OIpPEaeNeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIlMM HAa OCHOBE WMEIONIUXCS 3HAaHUU W
JIOTIOJIHUTEIBHBIX HCTOYHUKOB;

WCIIOJIH30BATh MPHU BBITIOJTHEHUN YYEOHBIX 3a/IaHUI HAYYHO--TIONYJISPHYIO JIUTEPATypy
(GU3MYECKOTO COJEp)KaHUs, CIpPAaBOYHBIE MaTepuaibl, pecypchl cetu HWHTepHeT,
BJIQJIeTh MpHEMAMHU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU W3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIC COOOIIEHUs HAa OCHOBE MH(pOpMAIUU
W3 HECKOJBKHX HMCTOYHUKOB (DU3MYECKOTO COACpPIKAHUSA, MyOJUYHO TIPEICTaBIATH
pe3ynbTaThl IPOEKTHOW WIJIM UCCIIEI0BATEIbCKON JESITENIbHOCTH, NMPU 3TOM TPaMOTHO
UCTIONIb30BaTh W3YYCHHBIM TOHATUHHBINA amnmapar W3y4aeMoro paszaena (U3NKd U
COTMPOBOXKAATh BBICTYIUIEHHE Tpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUH
CBEPCTHHUKOB.
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TEMATHYECKOE INTAHUPOBAHHME
7 KJIACC

Ne Koau4vecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiesioB u Konrpoar  IIpakrnue (undposbie)
n/  TeM MPOrpaMmbl Bcero Hble CKHe oOpa3oBaTe/ibHbIE
n padoThI padoThI pecypcebl
Pa3znen 1. ®usuka u e€ poJib B NO3HAHUYM OKPYKAKOIEro MUpPa
bubmuoreka [JOK
1.1  ®wuswuka - HayKa O IPUPOC 2 https://m.edsoo.ru/7
416194
bu6mmoreka [IOK
1.2  Ousnyeckue BEIMYHHBI 2 1 https://m.edsoo.ru/7
1416194
EctecTBeHHOHAYYHBII METOT bubmorexa LIOK
1.3 2 1 https://m.edsoo.ru/7
MTO3HAHMS £416194
Wroro mo pazneny 6
Pa3znen 2. [lepBoHayaibHble CBEeeHUS 0 CTPOEHUHU BellleCTBA
bu6mmoreka [IOK
2.1  CrpocHue BemiecTBa 1 https://m.edsoo.ru/7
1416194
. bubnnorexka [JOK
2.2 fﬁ:rizl{;emt:j::mﬂemmm 2 1 https://m.edsoo.ru/7
416194
ArperaTHble COCTOSHUS bubmorexa LIOK
2.3 2 https://m.edsoo.ru/7
BEIIECTBA £216194
Hroro mo pazaeny )
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
bu6mmorexa [IOK
3.1 MexaHndeckoe IBUKEHUE 3 https://m.edsoo.ru/7
1416194
bu6mmorexa [IOK
3.2  Uuepuws, Macca, MIOTHOCTh 4 1 https://m.edsoo.ru/7
416194
bubmuoreka [JOK
3.3 Cua. Bugsl cun 14 1 2 https://m.edsoo.ru/7
1416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro mo pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ia30B
Hasnenue. [lepegaua naBiaeHust bu6mmoreka [IOK
4.1  TBEpIBIMH TEIAMH, 3 https://m.edsoo.ru/7
JKUIKOCTSIMH U Ta3aMU 416194
bu6mmoreka [IOK
4.2 JlaBiieHue KUIKOCTH 5 https://m.edsoo.ru/7
416194
bubmuoreka [JOK
4.3  AtmocdepHOe naBicHHE 6 https://m.edsoo.ru/7
416194
. bu6mmoreka [IOK
4.4 f:f;mlgiiiﬂsicyzl;z% Ha 7 3 https://m.edsoo0.ru/7
- 416194
Utoro no pazneny 21
Pa3nea 5. PaGoTa n MoHOCTBH. JHEprus
bubmuorexa [JOK
5.1 PaGora 1 MOIIHOCTH 3 1 https://m.edsoo.ru/7
1416194
bu6mmoreka [IOK
5.2  IIpocTtsie MEXaHU3MBI 5 1 https://m.edsoo.ru/7
1416194
bu6mmoreka [IOK
5.3  MexaHuveckas SHEprus 4 1 https://m.edsoo.ru/7
1416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12
I1O ITPOI'PAMME
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KoauuecTBO 4acoB

Ipak DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB u Kourpoas  THYec (uudposBbie)
n/m TeM NPOrpaMMbl Bcero  Hble KHe oOpa3oBaTe/ibHbIE
padoThI pador  pecypchl
bl
Paszgea 1. TensioBble siBJIeHUs
bubmuorexa [JOK
1.1 CtpoeHue U CBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f41
8lce
bubmuorexa [JOK
1.2 TernoBbIe MPOIECChI 21 1 5 https://m.edsoo.ru/7f41
8lce
Htoro no paznemny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DIIEKTPUUYECKHE 3aPsIIbl. bubnuorexa [JOK
2.1 3apspKkeHHbBIE Tejla U UX 7 1 https://m.edsoo.ru/7f41
B3aUMOJICHCTBUE 8lce
[ToCTOSTHHBIN 3JIEKTPUYECKUI Brbmiorexa LIOK
2.2 20 1 7 https://m.edsoo.ru/7f41
TOK 8lce
bu6mmoreka [IOK
2.3 MarauTHEIE SIBJICHUS 6 1 1.5 https://m.edsoo.ru/7f41
8lce
bu6mmoreka [JOK
2.4 DJEKTPOMAarHUTHAS HHYKIIUS 4 https://m.edsoo.ru/7f41
8lce
Hroro 1o pasuery 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145

[TPOT'PAMME
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoauuecTBO 4acoB

Ipak JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB U Kourpoabr  THYec (uudposBbie)
n/m TeM NPOrpamMMbl Bcero  HbIe KHe o0pa3oBaTejibHbIE
padoThbI padort pecypchl
bl
Pa3nen 1. Mexannuyeckue siBJeHHs
MexaHn4eCcKOe IBMXKCHUE U bubmmorexa LIOK
1.1 10 1 https://m.edsoo.ru/7f41
CIIOCOOBI €r0 OIUCAHMS
adab
bubmuorexa [JOK
1.2 BzaumoneiicTBue Ten 20 1 3 https://m.edsoo.ru/7f41
ad4ab
bu6mmoreka [IOK
1.3 3aKOHBI COXPaHCHHSI 10 3 https://m.edsoo.ru/7f41
ad4ab
Htoro no paznemny 40
Paznen 2. Mexann4yeckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 MexaHnuyeckue KojiebaHus 7 3 https://m.edsoo.ru/7f41
adab
bu6mmoreka [JOK
2.2 MexaHU4ecKne BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41
ad4ab
Hroro no pazgeny 15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DJIEKTPOMArHuTHOE MOJE U

bu6mmorexa [IOK

3.1 6 2 https://m.edsoo.ru/7f41
3JIEKTPOMATrHUTHBIE BOJTHBI
adab
Hroro no pazneny 6
Pasznea 4. CBeToBbIe ABJICHUS
bubmuorexa [JOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41
adab
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECCKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41
adab
4.3 Paznoxxenune Gemoro cBeta B 3 2 bu6mmoreka [IOK
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

CIIEKTp

https://m.edsoo.ru/7f41
a4ab

Hroro no pazueny 15
Paznen 5. KBanToBbI€ sIBJIEHHSI
HcnyckaHue U OTJIONICHHE bubmmorexa LIOK
51 ‘ B 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM
a4a6
bu6mmoreka [IOK
5.2 CTpoeHre aTOMHOTO sapa 6 1 https://m.edsoo.ru/7f41
ad4ab
bu6mmoreka [IOK
5.3 SlnepHble peakiuu 7 1 https://m.edsoo.ru/7f41
ad4ab
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
[ToBTOpEeHME M 0000IIIEHNE bu6mmoreka [IOK
6.1 coaepkanus Kypca Gpu3uKu 3a 7- 9 2 https://m.edsoo.ru/7f41
9 kiacc adab
Htoro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

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

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

» ®uswnka, 7 xnace/ [lepeimkun .M., BanoB A.U., AxuimonepHoe o6mectBo «M3naTenbeTBo
«IIpocsemeHue»

» dusuka, 8 knacc/ [epeimkua .M., UBanos A.U., AkiimonepHoe obmiectBo «M31aTenbcTBO
«IIpocsemeHue»

» dusuka: 9-1 kiacc: 6a30BbIN ypoBeHb: yueOHHK, 9 kimacc/ [lepeimkun U. M., I'yrauk E. M.,
NBanoB A. U., Ilerpoa M. A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemnieHuney

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

1.®u3uka, 7 knacc: 6a30BbIl ypOBEHb: MeTOAMUECKOE ocodue Kk yueOHuky M. M.Ileppikuna,
A.N.MBanosa/ O.A.Yepnukona,C.H.I'nanenkosa, B.B.Kyapssues.-3-e uza.,nepepad.-Mocksa:
IIpocsemienue, 2023.

2.®u3smka, 8 kacc: 0a30BbIi ypoBeHb: MeTouYeckoe mocodue k yueOnuky M.M.Ilepsinikuna,
A.N.MBanosa/ O.A.Yepnukona,C.H.I'nanenkosa, B.B.Kyapssues.-3-e uza.,nepepad.-Mocksa:
[Tpocsemienue, 2023.

3.0wu3uka, 9 kinacc: 6a30BBI YpOBEHB: METOIMYECKOE mocodue kK yueonuky M.M.Ileppimkuna,
A.N.MBanosa/ O.A.Yepnukosa,C.H.I'manenkosa, B.B.KyapsBues.-3-¢ uza.,nepepad.-Mocksa:
[Tpocsemienue, 2023.

4.®u3uka, 7 knacc: 0a30BbI ypOBEHb: COOPHUK BOIIPOCOB U 33a4: yueOHoe nocodue/
A.M.Mapon, E.A . Mapon, C.B.Ilo3oiickuii.-3-e u3a.,nepepad.-Mocksa: IIpocsemenue, 2023.
5.@u3uka, 9 kiacc: 6a30BbIil ypoBeHb: COOPHHMK BOIIPOCOB U 3a/1a4: yueOHoe rnocooue/
A.M.Mapon, E.A . Mapon, C.B.Ilo3oiickuii.-3-e u3a.,nepepad.-Mocksa: IIpocsemenue, 2023.

HA®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
bubmaunoreka ITOK https://m.edsoo.ru/7f416194

Poccuiickas anexkrponHas mkoda https://resh.edu.ru/

Cnam 'MA: Pemry OI'D https://math-oge.sdamgia.ru/

Cnam 'MA: Pemry BIIP https://vpr.sdamgia.ru/
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