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INOACHUTEJIBHAA 3ATINCKA

[IporpamMa 1o ¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH M TpeOOBAHMH K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpexacraBieHHbix B OI'OC OO0, a Takke ¢ ydérom
GbenepanbHOi paboueil mporpammbl BocnuTaHus M KoHuoenuuu npenojaBaHus ydeOHOToO
npeaMera «Pusukan.

Conmepxanue  nporpaMMbl 10 (U3UMKE  HalpaBlIeHO  Ha  (OpPMHUpPOBAHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOIIMXCS M OpraHW3alui0 HM3y4YeHus (U3MKA Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme no (Qusuke y4dMTHIBAIOTCS BO3MOXHOCTH Y4e€OHOIO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO k mnnaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHble  CBS3U
€CTeCTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMS.

[Tporpamma 1o ¢u3uke ycTaHaBIMBAaeT pacHpeiesieHHe y4yeOHOro MaTepuala 1o rojaam
o0ydeHusi (1Mo Kjiaccam), NpenjgaraeT NPUMEPHYIO TOCIIEIOBATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTHUSA NPEIMETHOIO COJACpX aHHUA U Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma no ¢usuke pazpaboraHa ¢ LENbIO OKa3aHUS METOAUYECKON TOMOIIY YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

dusmka sABIAETCS CUCTEMOOOPA3yIOLIUM Il €CTECTBEHHO-HAYYHbIX YUeOHbIX IPEMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIS)KAT B OCHOBE IPOILIECCOB M SIBICHUH, U3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueli, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, MperoCcTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4dHOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOMYYEeHHUs JJOCTOBEPHBIX 3HAHUH 0 MUpe.

OpnHa U3 IMaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopa3oBaHuUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TPaMOTHOCTM W HMHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE MpeArojaraeT OBJJEHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

HAY4YHO OOBSACHSATH SIBIICHMUS,
OLICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMSI;
MHTEPIPETUPOBATH JTaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA JJIS IIOJyYEHUS BBIBOJOB.

[lenn u3yuyeHus (U3MKUA HAa ypOBHE OCHOBHOTO OOIIEro OOpa30BaHUS ONpPEIEICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OpPraHU3aIMAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHbIe MPOTPAMMBI,
yrBepxkaA€HHON pemeHnneM Kosnernn MunncrepctBa npocsemieHus: Poccuiickont denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyvyenus GpU3NKH:
npuoOpeTeHne HMHTepeca M CTpEeMJIEHHMs] O0yJarommxcs K HayYHOMY H3YUEHHUIO MPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEJCTABIECHUN O HAYYHOM METOJIe MO3HaHUs U (OpMHpPOBAHHE HCCIIEOBATENHCKOIO
OTHOLIEHHUSI K OKPYXKAIOLIUM SIBICHUSM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHUsI OCHOB CTPOEHMSI MaTepHU
U QyHJIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(GopMHpOBaHUE MPEJICTABICHUM O POy (QU3MKH I Pa3BUTHUS JPYTUX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEICTaBICHUN O BO3MOXHBIX cepax Oymymieit nmpodeccnoHaIbHON AeATEIHHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAJIbHEHIIEMy O0y4EHHIO B 3TOM HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOIO OOILEro
00pa3oBaHus 00eCIeUnBaCTCS PEIICHHEM CIISAYIOUINX 3aa4:



nprOOpeTeHNe 3HAHWKA O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHUYECKUX, TETUIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
NpHOOpEeTEHNE YMEHHI ONMUCHIBATH W OOBICHATH (PU3UYECKHE SIBICHUS C HCIIOJIb30BAHUEM
MOJTy4YEHHBIX 3HAHUI;
OCBOCHHE METOJIOB PEIICHHS MPOCTEUITNX PacUETHBIX 3a7a4 C MCIOJb30BaHUEM (U3HUECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;
pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBICHUS W BBIIOJHATH OMBITHI, J1a00paTOPHBIC
paboThl U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAaHMUS C UCTIOJIb30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;
OCcBOEHHUE TPUEMOB paboThI ¢ nH(popManHel pU3NIECKOro coaepKaHus, BKIIOYast HHPOPMAIIHIO
0 COBPEMEHHBIX JTOCTHKEHUSIX (DU3UKHU, aHATIN3 U KPUTUYECKOE OIICHMBaHUe HH(OpMaILINH;
3HAKOMCTBO CO cdepamu MpodecCHOHANBHON eATEIbHOCTH, CBS3aHHBIMU C (HU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUAX (DU3HUECKON HAYKU.

Ha wm3yuenue ¢usuku (0a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hellel0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJlacce — 102 gaca 3 yaca B HEJIEINIO).

[Ipennaraemsrii B mporpamMme mo (pusmke nepedeHs J1ab0paTOpHBIX paboT 1 OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKkTep, yYUTENb JellaeT BhIOOp MpOBENEHUS J1abOpaTOPHBIX PadOT U
OTIBITOB C YU4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIUXCsl, CIIMCKA IKCTIEPUMEHTAIBHBIX
3aJjaHul, peiaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O IK3aMeHa 1o (pusmke.



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Pa3nen 1. ®u3uka u e€ poJib B MO3HAHNH OKPYKAIOIIEro MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gundeckre sBICHUSA: MEXAHUYECKUE,
TEILJIOBBIC, IJIEKTPUUYECKUE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemHocTs M3MepeHui. MexayHapoaHas cucTemMa eIMHMULI.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT nmpupony. EcTecTBeHHO-Hay4dHBIN
METOJi TMO3HaHUs: HaOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMXKEHUE THUIIOTE3,
SKCIIEPUMEHT [0 TPOBEPKEe THUMOTe3, O0ObsAcHeHue HabmogaemMoro sipneHus. OmnucaHue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEN.

Hemoncmpayuu.

MexaHnuyeckue, TEII0OBbIe, EKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue MpudOPsI U MPOoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(GPOBBIM MPUOOPOM.
Jlabopamopnusie padbomot u onvimol.

Omnpenenenue 1eHbl JeIeHUs KAl H3MEPUTEIHLHOTO MPHOopa.

N3mepenne paccTOsTHUN.

N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO TeIa.

Onpenenenue pasMepoB MalbIX TE.

W3mepenne Temneparypsl Py NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBI.

[IpoBenenune uccienoBaHUs MO MPOBEPKE THIOTE3BI: NATBHOCTH MOJETA IIApUKa, MYHIEHHOTO

TOPU30HTAIILHO, TeM O0JIbIlIe, 4eM OO0JIbIlle BHICOTA MTYCKA.

Pa3nean 2. [lepBonayaibHble CBeeHUs 0 CTPOEHHHU BellleCTBA.

CrpoeHue BemecTBa: aToOMbl M MOJEKYJIbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWXKEHHUS YacTHL[ C TEMIIEpaTypoMu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzauMmopaeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI ~ BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH U  TBEPHBIX
(kpucTaIIUYecKux) Ted. B3auMocBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM CTpoeHreM. OCOOEHHOCTH arperatHbiX COCTOSTHUMN
BOJIBI.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHXKEHUSI.
Hab6nronenue nuddysun.
Habmronenue siBneHmit, 00BICHSIOMUXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YaCTHUIl BEIIECTBA.

Jlabopamopnwvie pabomot u onvimol.

Orenka auamMerpa atoma METOAO0M PsiIOB (C UCToNib3oBaHueM (hoTorpaduwii).
OMBITHI 110 HAOTFOACHHUIO TEMIIOBOTO PACITUPEHHUS Ta30B.
OnBITH MO OOHAPYKEHHIO TEUCTBUS CHUIJT MOJICKYISIPHOTO TTPUTSHKEHUSL.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexannueckoe ABukeHUE. PaBHOMepHOe U HepaBHOMEpHOE JBUKeHHE. CKOPOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBM>KEHUH. Pacuér myTu U BpeMeHU ABUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHepUuu. B3aumonelcTBue Tesl Kak NPUYMHA HW3MEHEHUs
CKOpOCTU JIBMKEHHUs Tesl. Macca kak mMepa umHepTHOCTH Tena. I[lmoTHocTe BemiecTBa. CBS3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMa BEIIECTBA.

Cuna kak XapakTepucThka B3aummojaeicTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMETpa. fIBieHHe TAroTeHus W cuia Tsokectu. Cuna
TSDKECTH Ha Apyrux miaHetax. Bec Tena. Heecomocth. CiokeHue CUJl, HANpaBJICHHBIX IO



onHOI npsmoil. PaBHozaelcTByronas cui. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.
Hemoncmpayuu.
Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
Habnroienue siBieHUs] UHEPIIUH.
Habumtonenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE MacC MO B3aUMOJECIHCTBUIO TEJL.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie pabomot u onvimeol.

OnpeneneHue CKOpPOCTHM PaBHOMEPHOTO  JBM)KEHMs  (IIapuka B KUAKOCTH, MOJENHU
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Jjanee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa [0 HAKIIOHHOW IJIOCKOCTH.
Ornpezenenye mI0THOCTU TBEPAOTrO Tea.

OnbITE, JEMOHCTPUPYIOLIME 3aBHCUMOCTh DPACTSDKEHHUS (nedopmanuu) TPYKHHBI  OT
MPUIIOKEHHOM CHUIIBI.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJIbKEHHUS OT BEca Tejla U Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nes 4. /laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHUS JaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBnenus TBEPABIMU TeJIaMU, KUAKOCTIMHU
u razamu. 3akoH llackans. [IHeBMarnueckue MamuHbl. 3aBUCUMOCTb JABIEHUS KUJIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXAHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuermu. M3mepeHue arMocdepHOro JaBieHUs. 3aBUCHMOCTb
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: Cocy/sl.

I'mnpaBnnueckwnii npecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT O0BbEMa MOTPYKEHHOM YacTH Tejla U IUIOTHOCTH
KUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIAKOCTH.

VYcnoBue mnnaBaHMsS TeNl: IJIaBaHUE WM MOTPYXKEHHE TEI B 3aBHCHUMOCTH OT COOTHOILEHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJAE OT 00bEMa MOTpYKEHHOW B KMIKOCTh 4acTH
Tena.

OnpeneneHre BEITATKUBAIONICH CUIIBI, IEUCTBYIONIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTD.
IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIbI, JEUCTBYIOIIEH HA TEIO B JKUAKOCTH, OT
MAacchl Tena.

OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIBI, JEMCTBYIOLIEH Ha TENO B
KHUJIKOCTH, OT 00BbEMA MOTPY>KEHHOM B KUAKOCTh YaCTU TeJIa U OT IVIOTHOCTHU KHUIKOCTH.
KoHcTpynpoBanue apeomerpa WIM KOHCTPYUPOBAaHME JIOAKM M ONpElEIeHHEe €€
TPYy30MOABEMHOCTH.



Pa3nesn 5. PaGoTa m MOIIHOCTB. JHeEprus.

Mexanudeckas pabora. MOIIHOCTb.

IIpocTple MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiyara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKY. «30JI0TOE€ MPABUIIO» MEXaHUKU.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuneTnmueckas M noTeHUMalbHas »sHeprus. IIpeBpamenue
OJIHOTO BU/1a MEXaHUUYECKON 3HEPTUU B JPYTroil. 3aKOH COXPAaHEHUS SHEPIUH B MEXAHUKE.

Hemoncmpayuu.

[TprMepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie pabomot u onvimeol.
Onpenenenue pabOThl CUIbI TPEHUS IPU PAaBHOMEPHOM [BHKEHUM Tejla IO TOPU30HTAIbHOMN
MOBEPXHOCTH.
HccenenoBanue yciaoBUi paBHOBECHUS phlyara.
N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.
W3ydeHue 3aKoHa COXPAHEHUS MEXaHUYECKOM SHEpruu.
8 KUIIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
W pa3Mepbl aTOMOB U MOJEKyJl. OmnbITbl, NOATBEPKIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO U ra3000pa3HOro COCTOSSHHUM BemecTBa. Kpucrammmueckue u
amopdusie Tena. O0bsiICHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUsA. TermioBoe
pacuImpeHme u cxxartue.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JABM)KEHHUS YacTHILL.
Buaytpennsass osHeprusi. CnocoObl H3MEHEHUS BHYTpPEHHEH OJHEpPruu: TeIuionepeaadya u
coBeplreHre paboThl. Buapl Teronepenaun: TeriIonpOBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.

KonuyecTBOo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lmaBneHue u OTBepleBaHUE KPUCTAILTUYECKHX
BEIIIECTB. YJeNbHas TemioTa IaBieHus. [lapooOpasoBanue u koHjeHcanus. Mcmapenue.
Kunenue. YnaenbHas TemnoTa mapooOpa3oBaHUs. 3aBUCHUMOCTh TeMIEpaTypbl KWIIEHUS OT
aTMOC(hEepHOTO JaBJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CTOPAHMUSL.

[Tpuatmmner padotel TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TeroBbie
JIBUTATENIH U 3aIATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHXKEHUSL.

Hab6nronenue nuddysun.

Habmronenue siBIeHU cMaurBaHUs W KAMHUTSIPHBIX SBICHUH.
Hab6nronenue TenioBoro pacimmpeHus Tel.

V3MmeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuia uamMepeHus: TemMnepaTyphbl.

Bunael renonepenaun.

Oxnaxx/IeHne Py COBEPIICHUU PAOOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
CpaBHEHME TEMIOEMKOCTEHN pa3IUYHbIX BEIIECTB.
Hab0mroenne KuneHus.

Hab6nronenne mocTossHCTBa TEMIIEPATYPHI TIPH TUTABJICHUH.



Mogenu TerioBBIX ABUTATEIICH.

Jlabopamopnwvie padbomot u onvimeol.
OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHHUSL.
OnbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnBITH O HAOTIOICHUIO TETUIOBOTO PACIIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHIIA.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHS BO3yXa OT €ro o0bEMa U HarpeBaHUs WU
OXJIAXKICHUSI.
ITpoBepka runore3sl JUHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.
HaGmroienne u3MeHeHusT BHYTPEHHEH 3HEPrHH Tela B pe3yNbTare TeIuionepenadyd U padoTsl
BHEIIHUX CHIL.
WccnenoBanue siBIeHUs TEIJI000MeHa MTPU CMEIIMBAHUN XOJIOHON U TOPSYEH BOJIBI.
Onpenenenre KOIWYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MPHU TEIUIOOOMEHE C HAarpeThbiM
METaJUTMYECKUM IIUITUHAPOM.
Ornpenenenne yaelbHOU TEIJIOEMKOCTH BELIECTBA.
HccenenoBanue npouecca UCapeHusl.
OrnpeneneHne OTHOCUTENIBHON BJIaXKHOCTH BO3yXa.
Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanusi Tel. J[Ba poma 3JIeKTpHUUECKUX 3apsnoB. BzaumogencTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aUMOJCWUCTBUS 3apsSHKEHHBIX TEI OT BEIUYUHBI
3apsIIOB U PACCTOSIHUS MEXKTY TEJIaMH ).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuun cyneprno3uiun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIM 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [IpoBOAHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHUS DJICKTPUUECKOTO 3apsija.

OJEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. McTOouHMKM
MOCTOSTHHOTO TOKa. JIeWCTBHS JJIEKTPUUECKOTO0 TOKa (TEIJIOBOE, XWMHUYECKOE, MAarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampsbkeHue. ComnpoTHBIEHHE
MPOBOJIHUKA. YIENIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 118 ydacTka Ienu.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

Pabota 1 MOIIHOCTH ANIEKTPUUECKOTro ToKa. 3akoH JIxoyns—JIeHa. DnekTpudeckue e
Y TTOTPeOUTEIH dIIEKTPpUUIECKON dHEprun B ObITy. KOpoTKoe 3aMbIkaHue.

[locTostHHbIe MarHuThl. B3auMopeiicTBME MNOCTOSHHBIX MAarHUTOB. MarHuTHOE mMoJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHUe I )KU3HU Ha 3emiie. OnbIT Dpcreaa. MarHuTHoE mose
ANEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTpOMaruHuToB B TeXHUKe. JleiicTBue MarHUTHOTO TMOJIs
Ha TPOBOJHHUK C TOKOM. OJEKTPOJBHraTelh TIOCTOSHHOTO ToOKa. Vcmonb3oBanue
AJIEKTPOJIBUraTesIe B TEXHUUYECKUX YCTPOUCTBAaX U Ha TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAyKuuu. [lpaBuno  JleHma.
Onekrporernepatop. CrnocoObl TOMyYEHUS DIIEKTPUYECKOW HHEPruu. DIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DJIeKTpHU3aus Tell.

JIBa poJia AIEKTPUUECKUX 3apsS0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIIA.

DINEeKTpOCTaTUUYECKAs UHTYKLIUS.

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsiI0B.

IIpOBOIHUKY U AUDIIEKTPUKHU.

MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.



M cTOoYHMKM TOCTOSIHHOTO TOKA.
JleficTBUS 3NIEKTPUYECKOTO TOKA.
DJIEKTPUUECKHUI TOK B )KUJIKOCTH.
["a30BbIii pazps.
N3MepeHne cuiibl TOKa aMIIEPMETPOM.
W3mepeHne 31eKTpUYECKOro HallpsIKEHUS. BOJIbTMETPOM.
Peocrar u Mara3uH cOnpoTHUBIICHUM.
B3auMopeiicTBuE NOCTOSIHHBIX MarHUTOB.
MopenupoBaHrue HEBO3MOKHOCTH PA3/ICICHHS MOIOCOB MAarHUTA.
MopenrpoBaHue MarHUTHBIX MOJIEW TOCTOSTHHBIX MarHUTOB.
OmneiT OpcTena.
MarsnuTtHoe 1nosie Toka. JJIeKTPOMArHuUT.
JlelicTBME MArHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.
OmnbiThl Dapajes.
3aBUCHUMOCTH HaIpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUN €0 BO3SHUKHOBEHHSI.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwsie padbomot u onvimol.

OnbITHI 1O HAOIIOSHUIO SNIEKTPU3ALUU TNl MHAYKIKEH U PU COMTPUKOCHOBEHUHU.
UccnenoBanue nelCTBUS AJIEKTPUUECKOTO TOJIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKa padOThI IMEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHUe CHIIBI TOKA.
N3mepenne u peryaupoBaHue HapsHKEHUS.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HJYIIETO 4YEpPe3 PE3UCTOpP, OT COMPOTHUBICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PEe3UCTOPeE.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPHUUECKOTO COTIPOTUBIICHUS TPOBOIHUKA OT €0
JUTMHBI, TJI0IAU ONIEPEYHOr0 CEUEHHS U MaTepuara.
[IpoBepka mnpaBuiia CIOXKCHHUS HANPSHKEHUW TMPU  TOCIEOBATEIHPHOM COCIWHEHUH JBYX
PE3UCTOPOB.
[TpoBepka mpaBuIIa 7151 CUJIBI TOKA TP MapajlIeIbHOM COSTMHEHUN PE3UCTOPOB.
Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOP.
Ornpesenienre MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UIIYILIETO YePe3 JaMIIOUKY, OT HAPsHKEHUS Ha HEl.
Onpenenenne KII/] narpesarens.
WccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MarHUTOB.
N3yuenne MarHuTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB MPU WX OOBEAMHEHUH U Pa3ACIICHUH.
HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OMBITEI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KATYIIKA C TOKOM M MarHuTa
OT CHJIBI TOKA M HANPABIICHUs TOKA B KaTYIIIKE.
N3yuenune neicTBUS MarHUTHOTO TIOJISI HA IPOBOTHHUK C TOKOM.
KoucTtpyrnpoBanue u usydeHue paboThl AIEKTPOABUTATENS.
N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.
OnbITEl IO UCCIEIOBAHUIO SBJICHHS 3JEKTPOMArHUTHOM MHAYKLHMH: UCCIEAOBAHUE M3MEHEHUMU
3HAYEHHUsI U HANPABIICHNS WHIYKIIHOHHOIO TOKA.

9 KJIACC

Pasznen 8. Mexannueckue siBJeHHUS.
Mexanndeckoe nBuxeHue. MarepuanbHas Touka. CuctemMa orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOro JABWKCHHUS. PaBHOMEpHOe mnpsMoJMHENHOE [BWXeHue. HepaBHOMepHOE



npsIMOJIMHENHOE ABM>KeHHe. CpenHsss U MIHOBEHHAs CKOPOCTh Tejla IPH HEPABHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMoiinHelHoe BukeHne. CBoboaHoe najgenue. OnbIThl
[Nanunes.

PaBHoMepHOE ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akon Herorona. Tperuit 3akoH Herortona. IlpuHiun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MIOKOS1, APYTHE BUbI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBuwxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecomocTh u
IIEpPErPy3KHU.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPAOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenue umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun TskecTH, ynpyroct, TpeHusi. Cs3b
sHepruu u pabothl. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToTenumanbHas 3Heprus cxkaroil npyxxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

Habmronenne MmexaHn4eckoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHuE NyTe U TPAEKTOPUN ABM)KEHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTEIBHO Pa3HBIX TEI
OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKEHUS.

HccenenoBanue Npu3HAaKOB PaBHOYCKOPEHHOTO JIBUKECHHS.

HaGnronenue 1BUXKEHUs Tela 10 OKPYKHOCTH.

Habmonenne MexaHMYeCKUX SBJIEHUH, IPOUCXOASIINX B cucTteMe oTrcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENIbHO KaOMHETa (PU3UKH.

3aBUCHUMOCThH YCKOPEHHMSI TeJla OT MaccChl Tela U IeUCTBYIOIIEH Ha HETO CHUJIBI.

Habmtoienue paBeHCcTBa CUIT TTPH B3aUMOJICHCTBUU TEIl.

M3menenue Beca Tena Npyu yCKOPEHHOM JIBHKECHHH.

[lepenaya ummynbca Ipu B3aUMOJEHCTBUM TETI.

[TpeoOpa3oBanus SHEPTUH MPU B3AUMOAECHCTBUU TEl.

CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOAECHCTBHH.

CoxpaHeHue UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOICHCTBHH.

Habmronenre peakTHBHOTO JABHKEHHUSL.

CoxpaHeHue MeXaHU4eCKOW SHEPTHH MPU CBOOOIHOM Ia/IEHUH.

CoxpaHeHre MEXaHUYECKOM SHEPrUU NPU JIBUKEHUH TeJla MO JEHCTBUEM MPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

KoHcTpynpoBanue TpakTta /uisi pa3roHa M JajdbHEUIIEro paBHOMEPHOTO JIBMXKEHUS IIapuKa WU
TEJIEKKH.

Omnpenenenue cperHeil CKOPOCTU CKOJBKEHHsI OpycKa MM JIBM)KCHHUS IIapUKa 10 HAKIOHHOH
IIJIOCKOCTH.

Omnpenenenue ycKopeHus Tela IpyU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BpPEMEHHM NPU PaBHOYCKOPEHHOM JBIKEHUH O3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka TUIOTE3bI: €CIM MPH PAaBHOYCKOPEHHOM JIBH)KEHUU 0e3 HadallbHOM CKOPOCTH MYyTH
OTHOCSITCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.
HccenenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBJICHUS.



Onpenenenne k03P PULIMEHTA TPEHUS CKOTBKEHHS.

Omnpenenenue KECTKOCTU MPY>KUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS NMPH PAaBHOMEPHOM JBM)KCHUHU Tella 10 TOPU3OHTAIBHOM
MOBEPXHOCTH.

Omnpenenenne pabOTHI CUJIBI YIIPYTOCTH MPH NOAbEME Ipy3a € HCIOIB30BAaHUEM HEIOJIBUKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexanndeckue KoJe0aHuA ¥ BOJHBI.

Konebarenbnoe nmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEPHOA, 4acTOTa,
amuntyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKUA. [IpeBpaiieHue sHepruu mpu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxaromue konebanus. BeiHykneHnsle koneOanusi. Pesonanc. MexaHuyeckue BOJHBI.
CaolicTBa MexaHndeckux BoJiH. [IposiosbHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHndyeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxxenue 3Byka. IHGpa3ByKk U yiIbTpa3ByK.

Hemoncmpayuu.

Habmonenne xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habumronenne BbIHYX/I€HHBIX KOJeOaHU 1 pe30HaHca.
PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).
Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKyCTHYECKUI PE30HAHC.
Jlabopamopnwvie padbomot u onvimol.
Omnpenenenue 4acTOThl U Meproia KoineOaHui MaTeMaTHYecKOro MasTHUKA.
Omnpenenenne 4acToThl U Mepro/ia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH TIeproia KojeOaHuii MOABEIIEHHOTO K HUTH IPpy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH IIEpH0/ia KoieOaHUM NMPYKUHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCUMOCTH NEpHOJia KoJeOaHui rpy3a, MOIBEIIEHHOI0 K HUTH, OT MacChl Ipy3a.
OnpIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh IEpHoAa KojeOaHUN NPYKMHHOTO MasiTHHUKa OT
MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.
H3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJTHBI.

DONEeKTpOMarHUTHOE TMoJie. OJIEKTPOMarHuTHble BOJHBL. CBONMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkasa 3neKTpoMarHuTHBIX BOJH. Mcronb30BaHKEe 3JI€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DnexkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEBIE CBOMCTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Pa3znen 11. CBeToBLI€ IBJICHUS.

JlyueBasg monenb cBera. Mcrounuku cBeta. IIpsMonuHEtHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. [lnockoe 3epkano. 3akoH OTpa’keHHUs CBETA.

[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpeHHEE OTpa)KEHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKHUX CBETOBOAAX.

Jlunza. Xox nydeir B numuze. OmnTmueckas cucteMa ¢oToammapara, MHKPOCKONAa H
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.

Paznoxenune 6emnoro cera B criekTp. OnbIThl HetoToHA. Cl10’KEHHE CTIEKTPATbHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.



[IpssMoNMHENHOE PpaCIIPOCTPAaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tony4yenne n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenominenue cBera.

OnTHyeckuii CBETOBOI.

Xon JIydeit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tony4yenne n3o0paxeHuit C MOMOIIBIO JIUH3.

[Tpuniun neiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOTIA.
Mopens riasa.

Paznoxxenne 6emoro cBeTa B CIEKTP.

[Tonydyenue 6enoro ceera Npu CIOKEHUU CBETA PA3HBIX L[BETOB.

Jlabopamopnwvie padbomot u onvimol.

HccnenoBanne 3aBUCMMOCTH yIJIa OTPaKEHMsI CBETOBOTO JIy4da OT yIJla IaJeHusl.

N3ydeHne xapakTepUCTUK U300pakeHUs IPeIMETa B INIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCMMOCTH yIUIa IIPEJIOMIICHUSI CBETOBOIO Jiy4a OT yIJIa NAJCHMs Ha IPaHULE
«BO31YX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIECH JTHH3BI.

Onpenenenne (GOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPATOIIEH JTNH3BI.

OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OmnbITH IO BOCTIPUSTHIO IIBETA IPEMETOB MPH UX HAOIIOCHUN Yepe3 [IBETOBBIC (PHITBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmneiTel Pesepdopaa u mnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsjouieHue ceera atoMoM. KBanTel. JInHelyaThle CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHME aTOMHOIO Sapa.
Hyxnonnas wmopgens atoMmHoro sapa. HM3oromsl. PannoaktuBHble mnpeBpamieHus. Ilepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHble peakuMy. 3aKOHbI COXPAHEHHs 3apsiI0BOIO U MAacCOBOI'O YHCEN. DHEPIUsl CBA3U
aToMHbIX saep. CBsa3p Macchl U sHepruu. Peakumu cuHte3a u aeneHus sjep. Mcrounuwku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMcTBUA pagMOAKTUBHBIX U3IYYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.
CrnexTpbl pa3Iu4HbIX ra3oB.
CnekTp Bojopoaa.
Habmonenue Tpexo B kamepe Busbcona.
Pabora cuéryrka HOHU3UPYIOMINX U3TYyISHH.
Peructpanus nznydeHus npupoJHbIX MUHEPAJIOB U IIPOAYKTOB.
Jlabopamopnwvie pabomot u onvimol.
HabmiofeHne criionHbIX U TUHEWYaThIX CIIEKTPOB U3ITyUYEeHHUS.
HccnenoBanue TpEeKOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY IyTH (110 oTorpadusim).
N3mepenue painoakTUBHOTO (hoHa.

IHoBTOpPUTE/IBbHO-0000111a0 LM MOYJIb.

[ToBTOpUTENBHO--0000IIAIOIINKA  MOAYJIb TpPEAHA3HAYeH JJIs  CUCTEeMaTH3allMu |
0000111eHUs TIPEMETHOTO COJIEPKAHMSI U ONbITA IEATEIbHOCTH, IPUOOPETEHHOTO NPU U3YUYCHUH
BCEro Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuke 11t 00yJaromMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

IIpy wu3ydyeHUHM JAHHOIO MOJYJS pPEATIU3YIOTCd M CHUCTEMATU3MPYIOTCS  BUIBI
NEeSITEeIbHOCTH, Ha OCHOBE KOTOPBIX O0ECHEeYMBAeTCS JOCTH)KEHHE IPEIMETHBIX MU
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yibTaToOB 0OyueHUs, (OPMHUPYETCS €CTECTBEHHOHAayuYHas
IPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB HCCIICIOBAHMS SIBICHHUW IPUPOABI U TEXHUKH,



OBJIAICHUC YMCHUSAMU 00BACHATH (bI/ISI/ILIeCKI/Ie SABJICHUS, MNPUMCHASA TIOJTYYCHHBIC 3HAHUA,
pelaTh 3aJa4y, B TOM YHMCJI€ KAYECTBEHHBIE U OKCIIEPUMEHTAIIBHBIE.
[IpuHIMIINAIBHO AEATEIbHOCTHBINA XapaKTep JaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00YYarOLUeCs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:
Ha OCHOBC MOJYUCHHBIX 3HAHUHN PacCIIo3HaBaTh U HAYYHO OOBICHSTH (1)I/I3I/I‘ICCKI/IG SABJICHUA
B OKpYXKarolllel IPUPOJE U IOBCEIHEBHOM JKU3HH;
HCIIOJI30BAaTh HAYYHBIC MCTO/AbI MCCJICIOBAHUSA (1)I/I3I/I‘-IGCKI/IX HBJIGHI/Iﬁ, B TOM 4YHCJIC OJIA
IIPOBEPKHU T'MIIOTE3 U MOJIYYCHHS TEOPETUYECKUX BBIBOJIOB;
OOBICHSATH HAay4YHBIC OCHOBBI HanOoIee BaXKHBIX I[OCTI/I)KGHI/If/'I COBPCMCHHBIX TCXHOHOFHﬁ,
HanpuMep, NPaKTUYECKOr0 HCIOIb30BAaHUS PA3JIUYHBIX HCTOYHMKOB DJHEPIUM HA OCHOBE
3aKOHa MPEBpaAlICHNA U COXPAaHCHUSA BCCX M3BCCTHBIX BUAOB SHCPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha
JOCTHIKEHHUE TNIYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y
oOyuarormierocst Oynyt c(hopMUpPOBaHBI CIESIYIOIINE TNYHOCTHBIE PE3YIIbTAThl B YACTH:
1) maTpuoTH4YeCKOro BOCIIUTAHUSA:
- TMPOSIBJICHWE WHTEpeca K UCTOPHUH M COBPEMEHHOMY COCTOSHUIO POCCHUHCKON (PU3NYECKOM
HayKU;
- IGHHOCTHOE OTHOIIIEHUE K JIOCTHKCHUSM POCCUUCKUX YIEHBIX--(DU3UKOB;
2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
- TOTOBHOCTh K QKTUBHOMY YYacTHIO B OOCYXJEHUHU OOINECTBEHHO 3HAYMMBIX U ITHUYCCKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
- 0CO3HAaHHUE BAXKHOCTU MOPAJIbHO--3THUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUYEHOTO;
3) acTeTH4eCKOr0 BOCIIMTAHMS:
- BOCHPHITHE JICTETUYECKUX KauecTB (U3MYECKOM HAyKH: €€ TapMOHHYHOIO TMOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;
4) IEHHOCTH HAYYHOT'0 MO3HAHUS:
- OCO3HAHME [IEHHOCTH (PU3NYECKOM HayKu KaK MOLTHOTO MHCTPYMEHTA MO3HAHMS MUPA, OCHOBBI
Ppa3BUTHUS TEXHOJOTHN, BAJKHEHUILIEH COCTABIISIOIIEH KYJIbTYpPHI;
- pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AeSITENbHOCTH;
5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAJIBHOTO 0JIATONOJIYYHS:
- OCO3HAaHME IIEHHOCTH 0e30IacHOro oOpasa KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpE,
BOKHOCTH TIpaBuJI 0€30MacHOr0 MOBEICHMSI Ha TPAHCIIOPTE, HA OpOrax, C ANEKTPUUYECKUM U
TEIJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;
- c(hopMUPOBAHHOCTHh HaBbIKa pedIeKCUM, TPU3HAHKUE CBOETO MpaBa Ha OIMIMOKY M TaKOTO ke
1paBa y JIpyroro 4ejoBeKa;
6) TPY10BOT0 BOCIIUTAHUSA:
- aKTHUBHOE y4YacTHE€ B DEIICHUU MPAKTHUECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTelbHOMN
OpraHu3aIy, ropoja, Kpasi) TEXHOJIOTHYECKON M COLMAIbHON HANpaBICHHOCTH, TPEOYIONMIUX B
TOM 4ucCle U GU3NYECKUX 3HAHH;
- UHTEPEC K NMPAKTHUYECKOMY U3YUEHUIO MPodecCuid, CBA3aHHBIX ¢ (DU3UKOM;
7) 3K0JIOTMYEeCKOr0 BOCIIUTAHUA:
- OpUCHTalMsl Ha TpUMEHEHWE (U3NYECKWX 3HAHWUW JUIA peIIeHus 3amad B  00JacTh
OKPY’KaloIllel cpefibl, NJIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX IMOCJEICTBHH st
OKpYKalolleu cpeibl;
- OCO3HaHHE TJI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PeIIeHus;
8) axanTanuu K H3MEHAIOIMMCH YCJIOBHAM COLUAJBHON U IPUPOJHON cpeabl:
- MOTPeOHOCTh BO B3aUMOJICHCTBUU TIPHU BBIOJHEHUU UCCICOBAHUA M MPOEKTOB (PUINUECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTHX;
- IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESATEIbHOCTD;
- TOTpeOHOCTh B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM uduciie GOpPMYTUPOBATh HJICH, TTOHSITHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;
- 0CO3HaHHE e(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMITETEHTHOCTEHN B 00J1aCTH (DU3UKH;
- IJTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3UUYECKUX 3HAHUIA;
- CTpEMJICHHE aHAJM3UPOBATh M BBIABJIATH B3aMMOCBS3H IPUPOJIbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOIh30BAHUEM (PU3NICCKUX 3HAHUN;
- OIIEHKa CBOMX JIEHCTBUI C YUETOM BIMSHUS Ha OKPYKAIOLIYIO CPEY, BOSMOXKHBIX TJI00aTbHBIX
IIOCJIEICTBUM.



METAINPEIMETHBIE PE3YJIbTATHI

B pesymbraTe oOcBOeHHMs mOporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpa3oBanusi y oOyuyaromerocss OyayT copMHUpOBaHBI MeTampelMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECHCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCalbHbIe yueOHbIE IeUCTBUSA, PETYISTUBHbIC YHUBEPCAIbHBIE YUeOHbIE ACHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBu:
BBISBIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIC IPU3HAKNA OOHEKTOB (SBJICHHIA);
yCTaHaBJIMBaTh CYIIECTBEHHBI NpPU3HAK KJIACCU(PUKALMK, OCHOBAaHUSA i OOOOLICHUS WU
CpPaBHEHUS;
BBISBJIATh 3aKOHOMEPHOCTM U IPOTHUBOpPEUUs B paccMaTpuBaeMbIX (akTaX, HaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;
BBISIBJIATh IIPUYUHHO--CIICICTBEHHBIE CBSI3M NPU U3YYEHUU (U3UUECKUX SBJICHUH U MPOLIECCOB,
JIeJ1aTh BBIBOJIBI C UCIIOJIb30BAHUEM JE€AYKTUBHBIX U UHAYKTUBHBIX YMO3aKJIIOUEHHH, BHIABUTATh
TUIIOTE3bl O B3aUMOCBSI35X (PU3NYECKUX BEJIMUMH;
CaMOCTOSITENIFHO BBIOMpPATh CIOCO0 pemieHus y4yeOHOW (u3MYeckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pELICHUs, BHIOOP Haubojee MOAXOJSAIIEro ¢ y4ETOM CaMOCTOSITEIbHO
BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eiCTBUA:
MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIUII MHCTPYMEHT MO3HAHMUS,
OPOBOJIUTH MO CAaMOCTOSITEIIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIIOXHBIA (U3NUECKUi
HKCIIEPUMEHT, HEOObILIOE UCCIIeI0BAaHNE (PU3NYECKOTO SIBIICHUS;
OLIEHMBaThb Ha TNPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OpMaIMIo, MOJYyYEHHYI0 B XOJe
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OpMYyIUpOBaTh OOOOIIEHHS M BBIBOABI IO pe3yiabTaTaM IMPOBEIEHHOTIO
HaOJII0/IEHUS, OIBITA, UCCIIEJOBAHMS;
IPOTHO3UPOBATh BO3MOXHOE JajibHeiliee pa3BuTHE (U3NYECKUX IPOLIECCOB, a TaKXKe
BBIIBUTaTh MPEINOJ0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:
IPUMEHSTh pa3jMyYHble METOJIbl, HHCTPYMEHTHI U 3alpOChl MIPH MOUCKE U 0TOOpE MHPOpMAIUH
WIN JAHHBIX ¢ YYETOM MpeAIokKEeHHOHN yueOHol pusnueckoii 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMALIMIO Pa3IMYHBIX BUAOB U
bopMm npencTaBIeHUS;
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (QopMy TpeiacTaBieHHs HHpoOpManmuu U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMu, HHOW rpaduKoi u
WX KOMOMHAITUSIMH.

KoMMyHuKaTHBHBIC yHHBepcaabHble yueOHbIe JeHCTBHUSA:
B Xoe OOCYyXJeHHs y4eOHOro maTepuala, pe3yibTaToB J1abOpaTOpHBIX pabOT W TMPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXJaeMOW TEMbl M BBICKA3bIBaTh WJIEH, HAIlleJICHHbIC Ha
pelleHre 3a7jauu ¥ noAepKaHue 61aroxenareaIbHOCTH OOIEHHS;
COIIOCTABJIATh CBOM CYXJAEHHUS C CYXICHUSAMH JPYTrUX YYacTHUKOB JMAJIOra, OOHApYKHUBaTh
pasnyKe U CXOJCTBO MO3HULINH;
BBIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M IMCbMEHHBIX TEKCTAX;
nyOJIMYHO TMPEACTaBIATh PE3YJIbTATHl BBIIOJIHEHHOIO (PU3MUYECKOro OmblTa (IKCHEPHUMEHTA,
UCCJIEI0BAHMS, IPOEKTA);
IIOHUMaTh W MHCIOJbB30BaTh MPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaIbHOH pabOThl NpHU
peLIeHUH KOHKPETHON (PU3UUECKOM MPpoOIeMBbl;



MPUHUMATH LEIH COBMECTHOU AESATEIBHOCTH, OPraHU30BBIBATH JEHUCTBUS MO €€ JOCTHXKEHHIO:
pacupenensiaTb poyid, oOCY)XIaTh MPOIECCHl U PE3YNbTaThl COBMECTHOH paboThl, 0000IIaTh
MHEHHS HECKOJBKUX JTIOACH;

BBITIOJIHSITH CBOIO YacTh pa0dOTHI, JOCTUTas KAYECTBEHHOTO PE3yybTaTa 10 CBOEMY HaIPABJICHHUIO
Y KOOPJIUHUPYS CBOM JIEUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

OIICHUBATh KayeCTBO CBOETO BKJaJa B OOMMKA NPOIYKT IO KPUTEPHUSIM, CaAMOCTOSITEIBHO
c(OPMYyIIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

Camoopranusanus:
BBISBIIATH MPOOJIEMBbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JJs pelIeHUs
bu3nyeCKuX 3HAHMIA;
OpPUEHTHUPOBATHCSI B PA3JIMYHBIX IOAXOJAaX MPHUHATUS PELICHUH (MHAMBUIYAJIbHOE, MPHUHATHE
pelIeHus B rpyIIe, IPUHITHE PELLICHUH TPYIIOoil);
CaMOCTOSITENIbHO COCTABIIATh AJITOPUTM pelieHHs (PU3MUECKON 3a/1auy WM IJIaHA UCCIIEI0BAaHUS
C y4éTOM WMEIOUIMXCS pPECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATbH
IpeJuiaraéMble BapuaHThl PELICHUH;
JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJVIEKT:
JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpejyiaraTh IIaH €€ U3MEHEHMUS,
OOBSICHATh NPUYMHBI TOCTUKEHUS (HEAOCTUKEHUS) PE3yIbTaTOB JIEATEIbHOCTH, AaBATh OLICHKY
IPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTUBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
HCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILUXCS CUTYalluH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;
CTaBUTh ce0si Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;
NpU3HaBaTh CBOE MPABO Ha OUIMOKY MpH peUIeHUH (PU3MYECKUX 3a7ay UM B YTBEPXKACHUAX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ MPaBO JIPYroro.

INMPEAMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 7 kjiacce NpeJMETHbIE pe3yJbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
UCIIOJIb30BaTh TOHATUA: (U3MUECKHEe U XUMHUYECKHE SBJIEHUS, HAOIIOJEHHE, SKCIIEPUMEHT,
MO/JIeJIb, TUIIOTE3a, eAWHUIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, JKUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBI)KEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEIHOE), TpaeKTOpus, paBHOACHCTBYyIomas cuia, aedopmarus
(ympyrasi, IacTU4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IBL;
pasnuyath sBieHUs (aud¢ys3us, TEIIOBOE€ JBMKEHHME 4YacTHI[ BELIeCTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHE, WHEPIIMs, B3aUMOJIEHCTBUE Tell, paBHOBECUE TBEPIBIX
TEJI C 3aKPEIUIEHHONW OCBhIO BpalleHMs, Mepeaada JaBICHUS TBEPIABIMHU TelaMH, KUAKOCTIMH H
razamu, arMocdepHoe JaBlIeHHE, IUIaBaHHUE TeJN, MPEBPALICHUS MEXaHWYECKOM SHepruu) Mo
ONMCAHUIO HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLUIMX JAHHOE
(bu3HYecKoe SBICHHUCE,
pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3UUECKUX SIBICHHH B OKpYXKAIOIIEM MHpE, B TOM
ymciie Qu3ndeckue SBJICHUS B MPUPOJE: MPUMEPHI ABMKEHUS C PA3NIUYHBIMU CKOPOCTSIMH B
JKUBOM U HEXUBOM IPUPOAE, NCUCTBUE CWIBI TPEHUS B IPUPOJAE U TEXHHUKE, BIIUSHUE
aTMoc(epHOro JaBiIeHHs Ha UBOW OpraHu3M, IUIaBaHHUE PbIO, pbluard B Telle YeloBeKa, Mpu



3TOM TMEPEeBOAMTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBLACTATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HakK) GU3NIECKUX SBICHUN;

ONHKCBHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Yys (QHU3NUIECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEILECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSsS CKOPOCTb,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BEC T€ja, CUjla TPEHUs, JaBiieHue (TBEPAOIO Tena, KUIKOCTH,
ra3a), BHITAJIKMBAIOLIAsl CHJIa, MEXaHW4ecKas paboTa, MOLIHOCTb, IJICYO CHJIBI, MOMEHT CHJIBI,
KO3(QHUIMEHT MOJIE3HOTO NEHCTBHS MEXaHW3MOB, KMHETHYECKas M MOTCHIUAJIbHAS dHEPrus),
IOpU OINHUCAHUU TPABWIBHO TPAaKTOBaTh (PU3NYECKUH CMBICI MCIIOJIB3YEMbIX BEJIWYMH, HX
0003HauCHHSI U €MHHUIBI (PU3NUECKUX BEIMYUH, HAXOIUTH (POPMYIIbI, CBSA3BIBAIOIINE TAHHYIO
(GU3MYecKyr0 BEJIMYMHY C JAPYTMMHU BEIMYMHAMHU, CTPOUTH I'paMKU M3YyYCHHBIX 3aBHCHUMOCTEN
(bU3HYECKUX BEIINYHH,

XapakTepu3oBaTh CBOMCTBA Tej, (UM3MYECKHE SBJICHUS M IPOLECCHl, HCIONb3ys IpaBUIIa
CJIOKEHMsI CHII (BJIOJIb OJHOM MpsiMOi), 3akoH I'yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ IIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUs] MEXaHUYECKOM
DHEpPTUW, TpPH O3TOM JaBaTh CJOBECHYI0 (OPMYJIHMPOBKY 3aKOHa M 3allMCBIBaTh €ro
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSICHATh (U3NYECKUE SBICHUS, MPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallU IMPaKTHUKO-OPUEHTUPOBAHHOI'O XapakTepa: BbISABIATh INPUUYUHHO--CIEICTBEHHbIE
CBSI3M, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKHX I1aroB ¢ ONopoi Ha 1—-2 M3y4yeHHBIX CBOWCTBA
(bu3nUecKux sIBICHUH, GPU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemaTh pacuyéTHble 3a7aud B 1—2 AEWCTBUS, MCIONB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckrue BEIMUYUHBI: HA OCHOBE aHalW3a YCJIOBMS 3a/1a4M 3alMChIBaTh KPAaTKOE YCIOBUE,
MOJICTaBIATh (PU3UYECKUE BEIUUMHBI B (YOPMYIIBI U TPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JTaHHble, HEOOXOJMMble /JJs pELIeHHs 3a/ad, OILEHMBATh PEATUCTUYHOCTh MOJTY4YEHHOU
(U3UYECKON BEITMYUHBIL;

pacrio3HaBaTh MpOOJIEMBI, KOTOPbIE MOXHO DPELIMTh MPH MOMOIIM (PU3MYECKHX METOJOB, B
ONMCAHUU UCCIIEJJOBAHMS BBLACIATH IPOBEPSIEMOE NPEANONIOKEHUE (TUIOTEe3y), pa3iaudarh U
UHTEPHPETUPOBATH MOJTYYEHHBIH PE3ysbTaT, HAXOJUTh OIIMOKH B XOJI€ OMNbITA, JeJaTh BBIBOABI
0 €ro pe3yJbTaTam;

IPOBOJUTH OMNBITHI 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUH WM (PU3HMUECKUX CBOMCTB TeIl:
dbopMynupoBaTh NpPOBEPSiEMbIE MPEANOJIOKEHUSA, COOMpPAaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aUCHIBATH X0 ONbITa U (OPMYIUPOBATH BHIBOJIBI,

BBIMIOJHATh TPSAMbIE HM3MEPEHHUs pAacCTOSHUS, BPEMEHM, Macchl Tena, o0béMa, CHUJIbl U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U HU(POBHIX MPUOOPOB, 3aUCHIBATH MOKA3AHUS
pUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEITHOCTH U3MEPEHHUI;

IPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (PU3MYECKOH BEIUYMHBI OT JpPYyrod ¢
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHUH (3aBUCUMOCTH IyTH PaBHOMEPHO JIBHXKYILETOCs Tela OT
BPEMEHHU [IBUKCHHUS Teja, CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Teja, KadecTBa 0OpaboTKu
MOBEPXHOCTEN TEI U HE3aBHUCUMOCTH CHJIBI TPEHUS OT IUIOMIAAN CONPUKOCHOBEHHUS Tell, CHUIIbI
YIPYrOoCTH OT YIUIMHEHUS NPYXKHHBI, BBITAJIKUBAIOIIEH CHUJIBI OT 00bEMa MOrpYKEHHOW YacTH
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO TOTPYXKEHO TeJO, YCIOBUU TUIaBAaHHs TeJl, YCIOBHHA paBHOBECHs pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOTO HCCIEJOBaHMs, COOMpaTh YCTAHOBKY M BBINOJHSATH
U3MEpeHus, cienysd MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yNbTaThl IOJYy4E€HHOMH
3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BUAE NPEIJIOKEHHBIX TaOMuI] U rpaduKoB, JenaTh
BBIBOJIBI 110 p€3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEJIMYMH (IUIOTHOCTH BELIECTBA KMIKOCTU U
TBEPAOrO TeENa, CWIa TPEHUS CKOJIBKEHUS, J[aBJICHUE BO3/1yXa, BBITAJIKUBAIOLIAS CHIIA,
JeMCTBYIOIAs HAa MOrPYKEHHOE B )KUJIKOCTb TEJIO, KOA((UIUEHT MOJE3HOr0 JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIEAysl MPEII0KEHHOM WHCTPYKIMM: NPU BBIMOJHEHUM U3MEpEeHUil coOuparhb
9KCHEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHHE HCKOMOH BEJTMYMHBI;



co0III01aTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYIOBaHUEM;
yKa3blBaTh MPUHIMIBI JEHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECBHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phIUar, MOJABWKHBIA M HETOABWKHBIN OJIOK,
HaKJIOHHAs [JIOCKOCTb;
XapaKkTepu30BaTh NPUHIMIIEI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMopoil Ha uX omnucaHusd (B TOM 4YHCIE: MOALIMIIHUKH, YCTPOWCTBO BOJONPOBOA,
TUIPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoOMETp), MCHOJb3Ys
3HAHUS O CBOMCTBAaX (PU3MUYECKUX SBICHUHM M HeoOXoauMble (PU3MUECKHE 3aKOHbl U
3aKOHOMEPHOCTH;
IPUBOAUTE MPUMEPHI (HaXOOUTh MH(OPMALMIO O MpUMEpax) MPAKTUYECKOI'O HCIOJIb30BaHUS
(¢u3nUecKrux 3HAHUH B MOBCEIHEBHOW KHU3HM I 0OeCTIedeHUs: Oe30M1aCHOCTH P 0OpaIEHUH C
npubopaMu M TEXHMYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pOBbsl U COOJIIOJICHHS HOPM
HKOJIOTMYECKOTO MIOBEJICHUS B OKPYKaIoILeH cpefe;
OCYILECTBIISATh OTOOP MCTOYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBUU C 3aJaHHBIM
MIOWCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOMIMXCS 3HAHUA M TYTEM CpPaBHEHHS Pa3IUYHBIX
UCTOYHUKOB BBLIEIATh MH(OpMaIUIO, KOTOpas sBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;
UCMOJIb30BaTh MPHU BBIIOJIHEHUU Y4YEOHBIX 3aJaHUH HAy4YHO--TIONYJSIPHYIO JIUTEPaTypy
(Gu3nyecKoro cojaep:KaHMs, CIpaBOYHBbIE MaTepuanbl, pecypcbl cetu VHTepHeT, BiajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMAlMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;
co3/laBaThb COOCTBEHHbIE KpaTKUE IHCbMEHHbIE U YCTHbIE COOOIIEHHs Ha OCHOBe 2-3
UCTOYHHUKOB MH(POPMAIIUH (PU3UIECKOTO COAEPKAHHsI, B TOM YHCIe IMyOIHMYHO JeNaTh KpaTKue
cooOlIeHNss O pe3yibTaTax IPOEKTOB MM Y4YeOHBIX HCCIEAOBAHUM, MPH 3TOM TPaMOTHO
UCTIOJIB30BaTh W3YUEHHBIN MOHATUHHBIN amnmapar Kypca (U3WKH, CONPOBOXKIATh BBICTYIUICHHE
MpE3EHTALUEN;
IIPY BBITTOJIHEHUH yYeOHBIX MPOEKTOB U MCCIECIOBAHUN pacTpeiessiTh 00s3aHHOCTH B IPyIIe B
COOTBETCTBUHM C IIOCTABJICHHBIMHU 33JladyaMHM, CJIEIUTh 3a BBIIOJHEHMEM IIJlaHa JEHCTBHIA,
aJICKBaTHO OIICHWBAaTh COOCTBEHHBIH BKIAJ B JCATENBHOCTh TPYIIBL, BBICTPAUBATh
KOMMYHHKaTHUBHOE B3aUMOJCHUCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOILUX.

K konHiy oOyuenuss B 8 kJiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:
MCIIOJIb30BaTh MOHSATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JABMKEHHE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMop(Hble Tena, HACHILEHHBIH U
HEHACHIIIICHHBI TIap, BIAKHOCTh BO3yXa, TEMIEpaTypa, BHYTPEHHsISI DHEPTHUs, TETUIOBON
JIBUTATENlb, O3JEMEHTApHBIA DSIEKTPUUYECKUH 3apsfl, JJIEKTPUUECKOe Toje, MPOBOJHHKU U
TVDJICKTPUKH, TIOCTOSTHHBIH JIEKTPUIECKUN TOK, MATHUTHOE TIOJIE;
pa3nnyath sBJICHUA (TEIJIOBOE pacIIUpEeHHe M CxKaTue, Tervlonepeaaya, TeioBoe paBHOBECHE,
CMauMBaHWe, KaMWUIIPHBIC SBJICHUS, UCIIAPCHHUE, KOHICHCAIUs, TUIABICHUE, KPUCTAJUIA3AIUS
(oTBepAeBaHUE), KHUIEHHE, TeIionepeaaya (TerIoNpOBOJIHOCTh, KOHBEKIUS, H3Iy4YEHHE),
AIIEKTpU3allUg TeJ, B3aUMOJEHCTBHE 3apsAIoB, NEHCTBUS DIEKTPHYECKOIO0 TOKa, KOPOTKOE
3aMbIKaHHe, B3aMMOJCHCTBHE MAarHUTOB, JEMCTBUE MarHUTHOTO IOJISi HA MPOBOJHUK C TOKOM,
DIIEKTPOMArHUTHAS MHIYKIIHS) MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,
pacrio3HaBaTh MpPOSBICHUE HM3YYEHHBIX (PU3HMUECKUX SIBICHUH B OKpYXAlOIEM MHpE, B TOM
quciae GU3NUecKre SIBJICHUS B IPUPOJE: TOBEPXHOCTHOE HATSDKEHUE M KaWILISIPHBIC SBICHUS B
HpUpOie, KpUCTAUIbl B Ipupoje, nzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUe pOChI, TyMaHa, UHEsl, CHETa, AJIEKTPUUYECKHE SABICHHS B aTMoc(depe, JIeKTPHIECTBO
’KMBBIX OPraHM3MOB, MarHUTHOE Ioj€ 3eMJd, Apeid MOII0COB, POJIb MAarHUTHOIO MOJS IS
KHU3HU Ha 3emiie, MOJISIPHOE CUSHHE, TIPU 3TOM IEPEeBOIUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (PU3UUECKUX SBJICHUM;



OMKCHIBATh M3YUYEHHBIC CBONCTBA Tel W (PHU3WYECKUE SIBJICHUS, WCIONB3YyS (PUINUECKUE
BEJIMUMHBI (TeMIiepaTypa, BHyTPEHHSSI SHEPTUs, KOJIMYECTBO TEIIOTHI, yeJbHas TEeII0EMKOCTh
BEIIECTBA, YJAETbHAs TEIUIOTA IUIABJICHHS, YyIEeNbHAas TEIIoTa NapooOpa3oBaHUs, yelbHAs
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT TMOJIE3HOrO JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJIbHAsl BIAQXHOCTh BO3JyXa, JJIEKTPUUECKUH 3apsl, CHJIA TOKa, >3JIEKTPUUECKOe
HaNpsDKEHUE, COMPOTHUBIICHHE NPOBOJHUKA, YyIEIbHOE CONMPOTUBJIICHHE BellecTBa, padoTra u
MOIIIHOCTh JIGKTPUYECKOTO TOKA), MPU OMUCAHUH TPABHIBHO TPAKTOBATh (PH3UUYECCKHI CMBICI
UCIOJIb3YEMBIX BETUYHMH, 0003HAUYCHUS U €IUHUIIbI (PU3NYECKUX BEIMYUH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYI0 BEIUYHHY C JAPYTMMHU BEIMYUHAMHU, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYUNH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3UYECKHE SIBICHUS W TPOIECCHI, HCIOIB3ysl OCHOBHBIC
MOJIOKEHUS ~ MOJIEKYJISIPHO--KMHETUYECKOM  TEOPUU  CTPOCHHUS  BEIIECTBA,  IPUHIIHUII
CYMEPIIO3UINH IO (Ha Ka4ueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHSs 3apsijia, 3akoH Oma st
y4dacTka 1enu, 3akoH Jxoyns—JleHiia, 3akoH coXxpaHeHHsI SHEPTUH, PU ITOM JaBaTh CIOBECHYIO
(GOpMyYITMPOBKY 3aKOHA U 3aMMMCHIBATH €T0 MATEMATHYECKOE BHIPAKEHNUE;

OOBSACHATh (PU3MYECKUE IPOLIECCHI U CBOWCTBA TEJ, B TOM YHWCJIE U B KOHTEKCTE CHUTYyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NMPUYUHHO-CICICTBEHHBIE CBSA3U, CTPOUTH
o0BsicHeHHEe M3 1-2 JMOTMYEeCKHX MIaroB C OMOpoil Ha 1—2 M3yueHHBIX CBOMCTBA (PUINYECKHUX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEHH;

pemats pacuéTHble 3aJaud B 2—3 JEWCTBUA, UCIONB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢u3nUecKrue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/aud 3allUChIBaTh KPATKOE YCJIOBHE,
BBISBJISITH HEJOCTATOK JAHHBIX JUIS pEIIeHUs 3aJadd, BbIOUpaTh 3aKOHBI U (QOPMYIIHI,
HEOOXOAMMBIE i1 €€ peIIeHUs, MPOBOAUTH PAcu€Thl W CPAaBHUBATH IOJYYECHHOE 3HAYCHUE
bu3nYeCcKOil BETUYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh TPH TMOMOIIM (PU3UYECKHX METOJIOB,
UCIIOJIb3Ysl ONMCAaHUE MCCIEIOBAHUS, BBIACIATH IMPOBEPSIEMOE MPEANOI0KEHHE, OLICHUBATh
MPaBUIILHOCTH TIOPSIKA MPOBEJCHUS UCCIIE0BAHMS, JIeTIaTh BHIBOJIBL;

MPOBOAUTH OMBITHI MO HAOMIONEHUIO0 (U3MUYECKUX SBICHUN WU (PU3NYECKUX CBOMCTB Tem
(KanmWJUTSIpHBIC SIBJICHWS, 3aBUCUMOCTH JIaBJICHHUsI BO3JyXa OT €ro o00bEéMa, TeMIiepaTyphl,
CKOpPOCTH IIpollecca OCTBhIBAaHUS M HarpeBaHUs NpPU H3IYYEHUH OT IIBETa H3JIyvaromen
(moryomaroniei) MOBEPXHOCTH, CKOPOCTh HCHAPEHHUS BOJBI OT TEMIIEPATyphl KUIAKOCTH U
IJIomaau €€ MOBEPXHOCTH, AJIEKTPHU3alus Tl M B3aUMOJCHCTBUE DJEKTPUUYECKUX 3apsioB,
B3aUMOJICCTBHE TIOCTOSSHHBIX MAarHUTOB, BU3YyaJIHM3allUsi MArHUTHBIX TIOJIEH TMOCTOSHHBIX
MarHuTOB, JIEWCTBHS MArHUTHOTO TOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBa  3JEKTPOJBUTATENsl  IMOCTOSHHOTO  TOKa):  (OpMyIHpOBaTh  MPOBEPSIEMbIE
MPEOJIOKEHNS, COOMpPATh YCTAHOBKY W3 MPEAJIOKEHHOTO O0OPYAOBaHHUS, OIMUCHIBATH XOI
OTBITa U (DOPMYITUPOBATH BHIBOJIBI;

BBITIOJIHSITH NIPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOMN BIAXXHOCTU BO3yXa, CHJIbI TOKA,
HaIpPsOKEHUSI C WCIOIh30BAHUEM AaHAJIOTOBBIX MPHOOPOB M JATYMKOB (PU3MUECKUX BEJIMYWH,
CPaBHHBATh PE3YJIbTATHI U3MEPEHUH C YIETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH;

MPOBOJIUTh HCCIICIOBAHWE 3aBUCUMOCTH OJHOW (U3MYECKOW BETWYMHBI OT JIPYyrol cC
UCTIONIb30BAaHUEM TPSMBIX HU3MEPEHHH (3aBHCUMOCTH COMPOTHUBJICHHS] TMPOBOAHHKA OT €ro
JUTMHBI, TUTOIIAIA TTOTIEPEYHOT0 CEUYCHHS U YACIBHOTO COMPOTHBJICHUS BEIIECTBA MPOBOIHUKA,
CHJIBl TOKa, HUIYLIErO0 4epe3 MPOBOJHUK, OT HANPSHDKEHUS HAa NPOBOJHUKE, HCCIIEIOBAaHUE
MOCNEAOBATENbHOIO W MapajyIeIbHOTO  COEOUWHEHWH  NMPOBOJHUKOB):  IJIAHUPOBATh
HCCJICIOBAaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIIeAYs MPEI0KESCHHOMY TUIaHY,
¢dbukcupoBaTh pe3yabTaThl MOJIYYEHHONW 3aBUCMMOCTH B BHUJIE Tabmull U rpadukoB, AenaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIEAOBAHUS;

MPOBOANTH KOCBEHHBbIE M3MEPEeHUs (U3NYECKUX BEIUUYMH (yAeTabHas TEIJI0EMKOCTh BEIECTBa,
COTPOTHBIICHWE MPOBOJHUKA, paboTa M MOIIHOCTH JJIGKTPUYECKOTO TOKA): IUIAHUPOBATH



U3MEpeHusi, COOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIeIys MPEIOKEHHOW MHCTPYKIIUH, U
BBIYHUCIIATh 3HAUCHHE BEITUYMHBI;
coOIII0/IaTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHHUEM;
XapakTepu30BaTh NPUHIMIIBI JEHCTBUS M3Y4YEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMOpoil Ha WX omnucaHus (B TOM YHUCIE: CHUCTEMa OTOIUICHHs JOMOB, TMIPOMETp, IapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYUK HIIEKTPUUYECKOH SHEPIHH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpBl, HarpeBaTeNbHBIC 3JICKTPONPUOOPHI (IPUMEPHI), SICKTPUUYECKHE NPEIOXPAHUTENH,
JJIEKTPOMArHuT, S3JEKTPOJBUTATENb IIOCTOSHHOIO TOKA), MCIOJb3Yysl 3HAaHMS O CBOMCTBax
¢u3nUecKux SBICHUIA U HEOOXOJMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;
pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHbIE NMPUOOPHI MO CXeMaM U
CXEMaTHYHBIM pPHCYHKaM (KHJIKOCTHBI TEPMOMETp, TEpPMOC, IICUXPOMETp, TUTPOMETD,
JIBUTaTe]Ib BHYTPEHHEI0 CrOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl IEKTPHUECKUX
[ernel ¢ MOCIe0BATENbHBIM U MapayIeIbHBIM COSAMHEHUEM DJIEMEHTOB, Pa3iidyasi YCIOBHBIE
0003HAUEHMSI FTIEMEHTOB JIEKTPUUYECKHX LIeTIeH;
NPUBOAUTE MPUMEPHI (HAXOOUTh MH()OPMALUIO O TMpUMepax) MPaKTHYECKOTO HCIOJIB30BAHUS
(bu3nuecKrx 3HaHUHN B MOBCEIHEBHON XKM3HM I o0ecredeHns 6e3011acHOCTH TP 00pallieHUH ¢
npubopaMu ¥ TEXHHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3JI0POBbSI U COONIOJICHHS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cperie;
OCYIIECTBIIAITh TOUCK HH(popMamuu ¢Qusnyeckoro coaepkanusi B VHTepHETE, Ha OCHOBE
UMEIOIMXCA 3HAaHMM M NyTéM CpaBHEHUS JIOMOJHUTENIBHBIX HCTOYHMKOB  BBIJCIATH
UH(POPMALINIO, KOTOPAst SBJISETCS MPOTUBOPEUNBON MITH MOXKET OBITH HEJOCTOBEPHOM;
UCMOJIb30BaTh MPHU BBIIOJIHEHUU Y4YEOHBIX 3aJaHUi HAyYHO--TIONYJSIPHYIO JIUTEpaTypy
(U3NIECKOTO COJNIEpXKAHMS, CIIPABOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIaJeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HWHGOpMAlMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMMChbMEHHbIE M KPAaTKUE YCTHBIE COOOIIEHHs, 00001as nHPOpMaLnIo
U3 HECKOJBKUX MCTOYHHKOB (PU3MUYECKOTO COJNIEPYKAHMS, B TOM YHCIE ITYOJIUYHO MPEICTABIISATH
pe3yibTaThl MPOEKTHOM MM HUCCIEA0BAaTEIbCKOW JI€ATENBHOCTH, MPH 3TOM TI'PaMOTHO
UCTIOJIF30BaTh W3YYEHHBIH MOHATUHHBIN anmapar Kypca (M3HUKH, COTPOBOXKIATH BBICTYILICHHE
MIpE3EHTALUEN;
IIPY BBITIOJTHEHUU yYEOHBIX MPOEKTOB M MCCIENOBAHUN (PU3MUYECKHX IMPOIECCOB PACIPENEIISATh
00513aHHOCTH B IPYIIIIE B COOTBETCTBUHU C IMOCTABJICHHBIMU 3a/1a4aMH, CIICUTh 3a BHIIIOJHEHUEM
IUTaHa JCWCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIN BKJIAaX B
NEeSITeIbHOCTh  TPYIIBI, BBICTPAaWBaTh KOMMYHHKAaTHMBHOE  B3aUMOJICHCTBHE, MPOSBIIAL
TOTOBHOCTP pa3penatb KOH(PIUKTHL.

K xoniy oOyuenus B 9 kJjacce mpeiMeTHbIE pe3ysbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:
UCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MaTepUalIbHAS TOYKA, TPAEKTOPHS, OTHOCUTEIIHOCTh
MEXaHHYECKOI0 JIBOKEHUA, nedopmarus (ympyras, TJIACTUYECKas ), TpPEHHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M MEperpy3kH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPIOE TEJNO, IICHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJICOAHUSI U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPA3BYK, 3JIEKTPOMArHUTHbBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M TAIIBHO30PKOCTh, CIIEKTPHI MCITYCKaHHUS W TIOTJIOMEHMsI, anbda-, OeTa- u
ramMMa-u3JIydeHus], U30TOIbI, sAepHas YHEPreTHKa,;
pasinyath  sBIE€HUS (PaBHOMEPHOE W  HEPaBHOMEPHOE NPSAMOJIMHEHHOE  JBMIKEHHE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJieHHe Tell, PaBHOMEPHOE
JBYDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TeJl, PEaKTUBHOE [BH)KEHUE, KOJeOaTelbHOEe
JBIDKEHUE (3aTyXalolle M BBIHYKICHHBIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBHXKCHHE,
OTpa)ke€HHE 3ByKa, MPSMOJIMHEHHOE paclpoCTpaHEHHE, OTPaKEHHWE U MPEJIOMIIEHHE CBETa,
NIOJTHOE BHYTPEHHEE OTPAKEHHE CBETa, pa3joXKeHHe Oeroro cBera B CHEKTP U CIOXKEHHE
CHEKTPAJIbHBIX IIBETOB, AMUCIEPCUSI CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HHUKHOBEHHE



JMHENYaTOro CIEKTpa W3JIY4YEHMs)) IO ONMCAHMIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUECKUX SBICHUH B OKpYKalolleM MHUpE (B TOM
yuciae (QU3NUECKue SIBICHUS B MPUPOJE: NPUIMBBI M OTJIMBBI, ABM>KeHHE MaHeT CoyHeuHoH
CUCTEMBI, PEAKTHUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB IKUBOTHBIMU,
3eMJIETPSICEHUE, CEHCMHUYECKUE BOJHBI, I[yHAaMH, 3XO, I[BETa TeJ, ONTUYECKHE SIBJICHHUS B
npupoje, OWoJIOTHYecKOoe JeHCTBUE BHIUMOIO, YIbTPa(HOIETOBOIO M PEHTI€HOBCKOIO
U3IYy4EeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE JYy4M, paaHuOaKTHBHOE
U3JIy4YEHUE NPUPOJIHBIX MHUHEPAJIOB, ACHCTBHE paJUOAKTHBHBIX HW3JIYyYEHUH Ha OpraHu3M
YeJI0BeKa), IIPU 3TOM NEPEeBOIUTh IPAKTUYECKYIO 33/1a4y B Yy4e€OHYIO, BBIIEIATh CYIECTBEHHbIE
CBO¥CTBA (IPU3HAKK) PU3UUECKUX SIBICHUN;

ONHUCBHIBATh M3Y4YEHHbIC CBOWCTBA Tel U (PU3MUECKUE SBICHHS, HCIONb3YysS (QU3NUECKUe
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepemelleHe, MyTh, yIJOBas CKOPOCTb, CHJIa TPEHMs, CHJIa YIPYTrOCTH, CHJIa TSDKECTH,
YCKOpEHHE CBOOOMHOTO MAJEHHs, BEC Tela, MMIYJIbC Tela, UMIIYJIbC CHIIBI, MEXaHHYECKas
paboTa M MOIIHOCTb, MOTEHIMANbHAs SHEPIrus Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
NOTEHLIMAJbHAsT DHEPIUsl CKAaTOM NpPYKHUHbBI, KMHETUYECKass JHEprus, MOoJHas MeXaHW4yecKas
SHEprus, Mepuo] M dYacroTa KoieOaHWi, AJMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOPOCTh CBE€Ta, II0Ka3aTeb IPEIOMIICHUS CpEelbl), IPU OMNMCAHWU IMPABUIBHO TPAKTOBATh
(bu3nuecKuil CMBICII UCHOJIb3YEMBIX BEJIIMYMH, O0O03HAYEHUS U €JUHULBI (PU3UYECKHX BEIUYMH,
HaXOJUTh (OPMYJIBI, CBSI3BIBAIOINNE JAHHYIO (PM3MUYECKYIO BEIMYUHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH I'paMKH U3YYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJIEHUS U TMPOLECChl, HCHOIb3Ysl 3aKOH
COXPaHEHHMs SHEPIuH, 3aKOH BCEMHPHOIO TATOTEHMSI, NPUHLMII CYNEPHO3ULUN CHJI, TIPUHLUI
OTHOCUTeNbHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsSI MMITYJIbCA, 3aKOHBI
OTpaXKCHMsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUs 3apsA70BOIO M MAaCCOBOTO YHUCEN INPU
AJIEPHBIX pPEaKLUsAX, MPU TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alUCBIBATH €0
MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKUE IPOLIECChl U CBOWCTBA TEJ, B TOM YHCI€ M B KOHTEKCTE CHUTYyallHii
NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO--CIIEJICTBEHHBIE CBSA3H, CTPOUTH
00BsICHEHNE M3 2—3 JIOTMYECKUX IIaroB C OMOpPOi Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a/1aui (OMUpPAIOLINECs HAa CUCTEMY U3 2—3 ypaBHEHMI), UCIIONIb3Ys 3aKOHBI
U (GOpMyIbl, CBSI3bIBarOIIME (U3MUECKUE BEITUYMHBL: HAa OCHOBE aHajM3a YCIOBHS 3aJadu
3aMKChIBaTh KPaTKOE YCJIOBHE, BBISBIATH HEIOCTAIOIIME WM M30BITOUHBIE JAaHHBIE, BHIOUPATH
3aKOHBl W (QOPMYJNbI, HEOOXOAWMBIE MJISi peIIeHUs, IMPOBOAUTH pacuéTbl M OICHHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaYEHUS (PU3NYECKON BETMUHHBI;

pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPHU TOMOIIM (U3NYECKHX METOJIOB,
UCIIONIb3YSl OMNHMCAHME HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IMPENINOIOKEHNE, OLEHUBATh
NPaBUIBHOCTh TOPSIKA TIPOBENEHHsS] HCCIEAOBaHMs, JelaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HA0JI0IEHUH U OIBITOB;

IPOBOJUTH OMBITH 10 HAOIIOACHUIO (U3UYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tem
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHMs SHEPrHM, 3aBUCUMOCTb IepHoJa
KOJICOAHUH MPYKUHHOTO MasiTHUKA OT MACChl Tpy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYZABI MaJIbIX KOJI€OaHUi, MPSIMOIMHENHOE pacIpOCTPAHEHUE CBETA, Pa3JIOkKEHHE OeIoro
CBETa B CIEKTP, U3YUCHUE CBOMCTB M300paXEHUS B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMera B coouparolei JInH3e, HaOI0IeH!Ee CIUIOIIHBIX U JMHENYAThIX CIIEKTPOB U3ITyYEeHHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000pyIOBaHMUs, OMHUCHIBATH X0/
OIBITA U €T0 Pe3yNbTaThl, POPMYINPOBATH BHIBOJIBI;



IPOBOJIUTH NMPU HEOOXOJUMOCTH CEpUIO MPSAMBIX HW3MEPEHUH, OMpeAessisl CpeaHee 3HAYeHUe
U3MeEpsieMO BeTUYMHBI ((POKYCHOE PACCTOSHHE COOMpAIOIIeH JIMH3bI), 00OCHOBBIBATH BBHIOOD
crioco6a n3MepeHust (M3MEpUTENHHOTO TPrOopa);

MPOBOAMUTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C HCIOJIB30BAHHEM MPSMBIX
U3MEepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JIBWKEHHUU 0€3 HayaJbHON
CKOPOCTH, Mepuo/ia KoieOaHuii MaTeMaTUYeCKOTr0 MasiTHUKA OT JJUHBI HUTH, 3aBUCUMOCTH YTJia
OTpaKEHHsI CBETa OT yrja MaJCHUS M yIJia NPEIOMIICHUS OT yrjia MaJeHHUs): IJIAaHHUPOBATh
HCCJIEIOBAaHKE, CAMOCTOSITENIbHO COOUpaTh YCTAaHOBKY, (PMKCHUPOBATH PE3Yy/bTAThl MMOJIYYCHHON
3aBHUCUMOCTH (PU3MYECKMX BEIUYMH B BUAE TaONMMIl M TpauKOB, JeNaTh BBIBOJABI 110
pe3yJibTaTaM HCCIIeI0BaHNUS;

IPOBOJUTH KOCBEHHBIE H3MEPEHHsI (PU3NUECKUX BEIUYHH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOIO MajaeHUs, >KECTKOCTh MPYKHUHBI,
KOO(QQHUIHUEHT TPEHUsS CKOJIBXKCHHS, MEXaHW4decKas padoTa W MOIIHOCTh, YacTOTa W IEPHOJ
KoJe0aHUN MaTeMaTHMYeCKOro U MPYKUHHOTO MAsTHHKOB, OINTHYECKas CHiIa coOuparoieit
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATH HW3MEPEHHUs, COOMpPaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIMIOJTHATH U3MEPEHHUS, CCAYs MPEI0KEHHON HHCTPYKIIUHU, BEIYUCIIATH 3HAYCHHE
BEJIMYMHBI ¥ aHAJIM3UPOBATH MOJYYCHHBIE PE3YyJIbTAThI C YUETOM 3aJaHHOH TMOTPEIIHOCTH
U3MEPEHU;

COOITIO/IATh MPaBHJIa TEXHUKH OE30MTaCHOCTH MPpH padoTe ¢ 1a00paTOpHBIM 000pYIOBaHHUEM;
pa3ianyaTh OCHOBHBIC TNPU3HAKK H3YYEHHBIX (DU3MUECKUX MOJENel: MaTepualibHas TOYKa,
a0COIIOTHO TBEPAOE TEJIO, TOYEUHBIM UCTOYHUK CBETA, JIy4, TOHKAs JINH34, [IJIaHETapHasi MOJIENb
aToMa, HyKJIOHHAsI MOJIeJIb aTOMHOTO SIpa;

XapaKTepU30BaTh TPUHIMIEI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpoil Ha MX OmHCcaHUs (B TOM YHUCIE: CIUAOMETP, AATYMKH MOJIOXKEHMS, PACCTOSIHUA H
YCKOpEHUs, pakeTa, 53XO0JIOT, OYKH, MEepHUCKOll, (oToanmapar, ONTHYECKHE CBETOBOJBDI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHS O CBOMCTBAX (DU3MYECKHX
ABJIEHUN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCTOJIb30BaTh CXEMBl U CXEMaTHYHbIE PHUCYHKH H3YYEHHBIX TEXHUYECKHX YCTpPOICTB,
U3MEPUTENBHBIX MPUOOPOB W TEXHOJIIOTMYECKUX TIPOIECCOB TPH PEUICHHH y4eOHO--
NPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJIsl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
coOuparoIie TMH3e;

HOPUBOAUTE MpPUMEPHI (HAXOJUTh MH(OPMALUMIO O MpUMepax) MPAKTHUYECKOrO HCHOIb30BAHUS
(bu3nUecKruX 3HAHUH B TIOBCETHEBHOW KHU3HM I 00eCTIeYeHUsT OE30MIaCHOCTH P OOpAIEHUH C
npubopaMu ¥ TEXHMUYECKUMH YCTPOMCTBAMM, COXPAHEHMs 3JI0POBbsl U COOJIIOJICHHS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPYKaIOIleH cpefe;

OCYILECTBIISATh MOMCK MH(POpMauu (HU3NYECKOro cojiepkanus B VIHTepHETe, caMOCTOATENbHO
(bopMyHpysl TTOMCKOBBIM 3ampoc, HAXOAWUTh MYTH OIpPENEeNIeHUs] JOCTOBEPHOCTH IOy4EeHHON
UH(pOpPMAaLIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTTOJTHUTEIbHBIX UCTOYHUKOB,;

UCTIOJIB30BaTh TIPH  BBINIOJHEHWH YUYEOHBIX 3aJaHWil HAYYHO--TIOMYJSIPHYIO JINTEPATypy
(U3MUecKOro CcoJepXKaHHs, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMAlUKM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHWS Ha OCHOBE WH(pOpMAIHMU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOrO CONEpKaHMs, MyOIMYHO MPEACTaBIATh PE3yJbTaThl
MPOEKTHON WM HCCIENIOBAaTeNIbCKONH JEsTeIbHOCTH, MPU 3TOM TIPaMOTHO HCIOJIB30BaTh
U3yYCHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3uKd U COMPOBOXKIATH BBICTYIIJICHHUE
MIPE3CHTAINEH ¢ YIETOM OCOOEHHOCTEN ayIUTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

KoaunuyecTBO YacoB JJIeKTPOHHbIE
Ne HaumeHnoBaHnue pa3aenos " TeM K I (uadpoBbIc)
. mporpaMMeI Beero OHTPOJILHbIE pakTudyeckue (UHPP
padoThI padcoThI o0pa3oBaTe/bHbIE
pecypchl
Paszpnen 1. ®u3uka u eé pojib B IO3HAHMH OKPY/KAKIIET0 MUpa
bubnnoreka LHOK
11 Pusnka - HayKka 0 NpUpoze 2 0 0 https://m.edso0.ru/7f416194
bubnuoreka HOK
1.2 PU3MECCKHC BEMIHMHEI 2 0 0 https://m.edso0.ru/7f416194
. bubnuoreka HOK
1.3 EcrecTBeHHOHAay4YHBIH METO/ MO3HAHUS 2 0 1 hitps://m.eds00.ru/7f416194
Wroro no pazueny 6
Pasnean 2. [lepBoHayaibHbIE CBeICHUS 0 CTPOCHHH BellleCTBA
2.1 CtpocHue BemecTra 1 0 1 bubmmorexa HOK
' p https://m.edso0.ru/7f416194
29 JIBrokeHne W B3aMMOJICHCTBHE  YACTHII 5 0 1 bubnuoteka HOK
' BEIECTBA https://m.edso0.ru/7f416194
bubnuoreka LHOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 1 1 https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bubnnoreka IHOK
31 MexaHHIECKOE ABIKCHHC 3 0 1 https://m.edso0.ru/7f416194
bubnnoreka IHOK
3.2 Muepuus, macca, n10THOCTS 4 0 1 https://m.edso0.ru/7f416194
bubnnoreka IHOK
3.3 Crna. Buger cun 14 1 2 https://m.edso0.ru/7f416194
Wroro no pazneny 21

Pasznea 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTE U ra3oB



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

Hasnenue. Ilepemaua naBiieHHMsT TBEPABIMU

Bbubnuorexa LHOK

4.1 TeJIaMU, YKUIKOCTAMU U ra3aMu 3 1 https://m.edso0.ru/7f416194
bubnuoreka LHOK
4.2 JlaBaeHue KuKOCTH > 0 https://m.edsoo.ru/7f416194
bubnuoreka LHOK
4.3 ATmoceproe nasenie 6 . https://m.edsoo.ru/7f416194
44 JleficTBHE KMJIKOCTH M ra3a Ha MOTrpyXKEHHOE 7 3 bubnuoreka HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro nio pazgeny 21
Pa3pnen 5. PaGoTra 1 MOIHOCTB. JHeprus
bubnnoreka LHOK
51 Pabora i momHoCTS 3 1 https://m.edsoo.ru/7f416194
bubnuoreka HOK
52 Hpocteie mexarusmb! S . https://m.edsoo.ru/7f416194
bubnuorexa LHOK
53 Mexarieckas Hepria 4 0 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 15



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

KoJsmn4yecTBO 4acoB JJIeKTPOHHbIE
. HaumenoBaHue pa3iesioB u TeM (nudpossbie)
Ne i/ IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaRanecmle 06PA30BATETbHBIE
padoThI padoThI pecypesi
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CtpoeHHe U CBOMCTBA BENICCTBA 7 0 0 ﬁgg?;/cr)r?eelijasoo (u/7f 41%10012
bubnuoteka OK
12 Teroneie mpoueccs! 21 . > https://m.edsoo.ru/7f41L8llce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue U MATHUTHBIE SIBJICHHUS
21 DIIEKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tela U 7 0 1 bubnnoreka HOK
' UX B3aUMOJIeiicTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN 27EKTPUUYECKUN TOK 20 1 7 EESSJ.I'I;/?nTeeI::IaSOO ru/7f 41]_8[?(:12
bubnnoreka [HOK
23 MarmuTibie ABCHHS 6 . 15 https://m.edsoo.ru/7f4181ce
2.4 DNIeKTpOMarHuTHask UHIYKIUS 4 0 0 Egg;?/ﬁeezioo (u/7f4 1%?(:12
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME| 68 3 14.5



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

KoJsn4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB /| TeM (nudpossbie)
Ne i/ IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaRanecmle 06PA30BATETbHBIE
padoThl padoThbl pecypesi
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHudeckoe JIBMDKEHHE W CIIOCOOBI €ro 10 0 1 bubnmoreka [HOK
' OITMCaHUs https://m.edsoo.ru/7f41a4a6
. bubnuoteka LHOK
12 Bsanmozercreue Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [HOK
13 3aKOHbI COXpaHCHNA 10 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3nen 2. Mexanuveckue KoJeO0aHUs M BOJHBI
bubnnoreka [HOK
2.1 MexaHU4YecKHe KoJieOaHus 7 0 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka [HOK
2.2 MexaHnueckue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Wroro no pazneny 15
Pa3nen 3. Dj1eKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DNIEKTPOMarHuTHOE rnoJje noe 0 5 bubnmnoreka HOK
' 9JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bubnmmoreka HOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 0 2 https://m.edsoo.ru/7f41ada6
bubnmoreka HOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 0 3 https://m.edsoo.ru/7f41ada6
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 0 2 bubmorexa LIOK

https://m.edsoo.ru/7f41a4ab



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

Hroro no pazneny

15

Pa3nea 5. KpanroBnble IBJIeHUSA

5.1 Hcnyckanue u MorJIonieHue CBeTa aTOMOM 4 1 Bubmioreia HOK
https://m.edsoo.ru/7f41a4a6
bubnuoreka OK

52 Crpoenue aTomnoro spa 6 . https://m.edsoo.ru/7f411<::1[4a6
bubnnoreka OK

5.3 SInepHble peakuun 7 1 https://m.edsoo.ru/7f41];1[4a6

Hroro no pazneny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAI0INIT MOAYJIb
6.1 [ToBroperrie u 0000IICHHE COACPIKAHUS 9 2 bubnuoreka LHOK
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
HToro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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