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IHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o ¢pu3nKe Ha ypOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMs COCTaBJICHA HA
OCHOBE TOJIO’KEHUH U TpeOOBaHUH K pe3yabTaTaM OCBOCHHS Ha 6a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHO MTporpammsl, npeacTaBieHHBIX B PI'OC OO0, a Takxke ¢ yuéToM
denepanpHON paboueit mporpaMmbl BocuTanus 1 KoHIENIUY nmpenoiaBanus yaeOHOTro
npeaMera «Pusukay.
Copepxanuie mporpaMmMsl Mo (HU3MKE HApaBIeHO Ha POPMUPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YYarOIIMXCS M OPTaHU3ALUIO U3yYeHHs (PU3UKU Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme 1o (pu3nke yauTHIBAIOTCS BO3MOKHOCTH y4eOHOTO
npeameta B peanusanuu TpedoBanuii ®I'OC OO0 k mIaHUpPyeMbIM JIUYHOCTHBIM U
MeTanpeIMETHBIM pe3yabTaTaM 00yUeHHs], a TAKKE MEKIPEIMETHBIE CBA3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs.
[Tporpamma 1o pu3MKe yCTaHABIMBACT paclpeiesieHne y9eOHOro MaTepuara mo rojam
00ydeHwus (1o KJ1accam), peayiaracT MPUMEPHYIO MOCIEI0BATEILHOCTh U3YUCHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS IMPEIMETHOTO COJIEPKaHUS U YUETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma 1o ¢usnke pazpaboTaHa C LEIbI0 OKAa3aHUS METOINIECKOMN MOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3urKa ABISETCS CUCTEMOOOPa3yIOIIUM Ui €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJIbKY (pM3UYECKHE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBIEHUI, N3ydyaeMbIX XUMUEH,
Ounosoruei, actpoHoMuel 1 (pu3nyecKoil reorpadueil, BHOCUT BKJaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IPe0CTaBisseT Hauboee icHble 00pa3Libl IPUMEHEHHSI HAyYHOTO METOa
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpHa U3 TIaBHBIX 337ja4 PU3NUIECKOT0 00pa30BaHUs B CTPYKTYpe 00Iero oopazoBaHus
COCTOMT B (JOPMHUPOBAHUU €CTECTBEHHO-HAY4YHOI rpaMOTHOCTH U MHTEpeca K HayKe y
o0ydJaronuxcs.
N3yuenue ¢puznku Ha 0a30BOM YpOBHE MPEAIOJIAraeT OBIaIeHHE CIEAYIOUMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTB:
® HAY4YHO OOBACHATH SIBIICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyYHbIE JOKA3aTENbCTBA JIS
MIOJIyYEHUS BBIBOJIOB.
Llenu u3ydyenus GU3MKKU Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsl ONpPeIEIICHbI B
Konnenmuu npenonaBanust yuebHoro npeamera «@usrka» B 00pa3oBaTeIbHBIX OPraHU3aLMIX
Poccuiickoii @enepanum, pean3yonX OCHOBHbIE 00111e00pa3oBaTeNIbHbIE POTrPaMMBbl,
yrBepxkaAEHHON pemieHrneM Kosuterun Munucrepcrsa npocsenienus Poccuniickoit @enepaunn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHue UHTEpeca U CTPEMIICHHS 00YYaIOIINXCS K HAYYHOMY U3YYEHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE NPEICTABICHUN O HAYYHOM METO/Ie MO3HAHUS U (POPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢ (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE MPEACTABICHUN O POIH (PU3HUKHU IJIsl pa3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® pa3BUTHE IPEACTABICHUI O BO3MOXHBIX chepax Oyaylelt npodeccuoHanbHON
NeSITeIbHOCTH, CBSI3aHHOMU C (PU3MKOM, MOArOTOBKA K JaJIbHEHIIeMy 0O0yYeHHIO B 3TOM
HarpaBJICHUH.

JlocTirkeHue 3THX 1eJIei MPOorpaMMBbl 1o (PU3UKE Ha YPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHus 00ecleunBaeTCsl pelIeHUEM CIISAYIOLINX 3a4a4:

e [puoOpeTeHue 3HAHUH O AUCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXAHUYECKHUX,
TEIUIOBBIX, YIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e puoOpeTeHHe YMEHUN ONUCHIBATh U OOBSICHATH (PU3NUYECKUE SBICHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOEHHME METOJOB PELICHUs NIPOCTEUIINX PaCUETHBIX 331a4 C UCIOIb30BAHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUI HAOIIOAaTh IPUPOHbIE SBJICHUS U BBIIOIHATH OINbITHI,
nabopaTopHble paboThl U SKCIIEPUMEHTAJIbHBIE UCCIIEI0OBAHUS C UCIIOJIb30BaHUEM
U3MEPUTEIBHBIX PHOOPOB;

e ocBOeHHE NPUEMOB pabOThI ¢ HHPOPMaLIUEH PU3MUECKOTO COAEPKAHUS, BKIHOYas
UH(POPMALIHIO O COBPEMEHHBIX JIOCTHKCHUAX (PU3UKH, aHATTN3 ¥ KPUTHUECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO cO chepamMu MPoPECCHOHAIBHON JEATEIHHOCTH, CBSI3aHHBIMU € (DPU3HKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUecKoi HayKH.

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

[Tpennaraemslii B mporpaMMe 1o Gpu3uke nepeueHb JadopaTOpHbIX padoT U OMBITOB HOCUT
peKOMEeHIaTeNbHBIN XapaKTep, YUUTENb JIeaeT BEIOOp MPOBEIEHUS J1abOpaTOPHBIX paboT u
OTIBITOB C YUETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUaIOIUXCsl, CIUCKA HKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.

COJAEP)KAHUE OBYYEHUA
7 KIIACC Paznen 1. ®u3uka u €€ pojib B NO3HAHMU OKPY/KAKOLIEro Mupa.

®u3snka — Hayka o npupoze. SABnenus npupoasl. Pu3ndeckue sSBICHNS: MEXaHUYECKHE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3mepenue ¢puznyeckux BenuuuH. Guznyeckue npubopsl.
[TorpemHocTs u3Mepennii. MexxayHapoaHas CHCTEMA €IUHHII.

Kak ¢u3uka u apyrue ecrecTBeHHbIE HAyKH U3y4datoT Mpupoay. EcTecTBeHHO-HayUHBIH
METO/1 MTO3HaHUsA: HabJroIeHUe, TOCTAaHOBKA HAyYHOT'O BOIIPOCA, BBIABH)KEHHE TMITOTE3,
HKCIEPUMEHT IO IPOBEPKE TUIIOTE3, 00bsICHEHUE HabIogaeMoro siBjeHus. Onucanue
(UBUYECKUX SIBJICHUH C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, AIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®wuzuyeckre NpudOpbI U MpoIeaypa MPSIMBIX U3MEPEHUH aHaJIOrOBBIM U IIU(POBHIM

npubOpoOM.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue 1eHbI JeIEHUS KAl U3MEPUTEIBHOIO MPUOOpA.

2. H3mepeHue pacCTOSTHHIA.



3. H3mepenne 00bEMa )KUAKOCTH B TBEPOTO TeEa.
Onpenenenue pasMepoB MaJbIX TEN.

&

5. HM3mepeHue TemnepaTypsl U MOMOIIH XKHUAKOCTHOTO TEPMOMETpA U JaTuHKa
TEMIIEpaTypBhl.

6. IIpoBeneHue uccieqoBaHUs 110 MPOBEPKE TUMOTE3bI: JAIBHOCTD MOJETA [IAPUKA,
NYIIEHHOTO TOPU30HTANIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeeHHS O CTPOCHHMH BellecTBA.

CrpoeHnue BemecTBa: arToMbl U MOJIEKYJIbI, X pa3mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBuxenue yactull BeuiecTBa. CBs3b CKOPOCTH JABHKEHUS YACTHULL C TEMIIEPATYPOH.
BpoynoBckoe nemxkenue, muddysus. BzanMoaeiicTBre YacTHIl BEIIECTBA: MPUTSKCHHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOEHUE ra30B, KUAKOCTEN U TBEPABIX
(kpucTamnyeckux) Tes. B3auMocBsa3b MKy CBOMCTBAMH BEILECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpauuu.

1. HaGmoneHne 6pOyHOBCKOTO JIBUKEHUSI.

2. HaGmronenue nuddy3un.

3. HaOmronenue sBieHui, OObSICHIIOMIMXCS TPUTSHKECHUEM WU OTTAIIKMBAaHUEM YaCTHII

BELIECTBA.

Jlabopamopnuvie padbomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTONIb30BaHUEM (oTorpaduii).

2. OnbIThl 1O HAOJIIOACHUIO TEMJIOBOTO PaCIIMPEHHs ra30B.

3. OnBIThI 10 0OHAPY)KEHUIO AEHCTBHS CUJI MOJIEKYJIIPHOTO MPUTSKEHHUSL.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanuueckoe BukeHue. PaBHOMepHOE 1 HepaBHOMEpHOE BUkeHHE. CKOPOCTb.
Cpenssist CKOpOCTb ITPY HEPAaBHOMEPHOM JBHKEHUH. PacuéT myTu 1 BpeMEeHU IBUIKEHUSI.

SIBneHne nHepUMH. 3aKOH MHEPLUMHU. B3anmozeiicTBre Ten Kak IpuyruHa U3MEHEHHUS
CKOPOCTH JIBUKeHUs Tell. Macca kak Mepa uHepTHocTu Tena. [lnotHocTh BemecTBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna xak XxapakTepuCTHKa B3auMoaencTBus Ten. Cuia ynpyrocTy 1 3akoH ['yka.
M3mepeHnue cuibl ¢ IOMOIIBIO IMHAMOMETpa. SIBlIeHNEe TArOTeHus U cuia TsokecTd. Cuita
TSKECTU Ha Apyrux maHerax. Bec rema. HeecomocTs. CnioskeHMe CHII, HAIPABJIEHHBIX I10
onHOM npsiMoit. PaBHozeicTBytomas cui. Cuna TpeHns. TpeHue CKOIbXEHHS U TPEHHE MTOKOSI.
TpeHune B npUpoie U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHn4eckoro JBUKEHHs Teja.

H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABHXKEHHUS.

Habmionenue siBieHus: MHEPLUU.

Habmionenne n3MeHeHus: CKOPOCTH MPH B3aUMOICHCTBHH TeJl.

CpaBHeHME Mace MO B3aUMOJICUCTBUIO TEN.

CokeHue CuJl, HalpaBJICHHBIX MO OJHOU MPSIMOIA.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenue ckopocT paBHOMEPHOI'O ABM)KEHHUS (IIIapUKa B KUAKOCTU, MOJEIIN
AJICKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

ok own ke



Ornpezenenne cpeaHeil CKOPOCTH CKOJIbKEHUs OpycKa WM IIapuKa 10 HAKJIOHHOU
IJIOCKOCTH.

Omnpenenenue MI0THOCTY TBEPIOTO TeENA.

OMnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTKEHUS (IehopMaluin) Npy>KUHbI OT
MPUIIOKEHHOM CHJIBL.

OHBITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTE CHUJIBI TPCHUA CKOJILKCHHUA OT BECa TCJIa U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHbILICHUS U YBeIWYeHU AaBieHus. JlaBneHue raza. 3aBUCUMOCTb
JaBJIEHUS ra3a oT 00béMa, Temneparypsl. [lepenaua naBieHus TBEPABIMU TEIaMHU, KUIKOCTIMHI
u razamiu. 3akoH [lackans. [IHeBMaTHueckre MalIMHbl. 3aBUCUMOCTD JJaBJICHUS )KUJKOCTH OT

riyounsl. ['uapocrarnyeckuii napagoke. Coodmaromuecs cocyabl. [ uapaBmudeckue
MEXaHU3MBI.

ATtmocdepa 3emin u atMmocdepHoe 1aBiaeHne. [I[puanHbI CyiecTBOBaHNS BO3AYIIHOM
o6otouku 3emiu. OnbiT Toppudem. M3meperne atMochepHOro naBieHus. 3aBUCUMOCTh

aTMoc(epHOro JaBiIeHHs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsr 1ist usmepenus
aTMoc(hepHOro JaBICHHUS.

JlelicTBHE KUKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TeJI0. BrITaikuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormnnasanue.

Hemoncmpayuu.

ok wnkE
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3aBUCUMOCTbD JaBJIEHUS T'a3a OT TEMIIEPATypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coo01maronirecs: CoCy/sl.

I'mppaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

3aBUCHMOCTD BBITAIKHUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YacTh Tena 1
IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CUJIBI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue niiaBaHus Te: IUIABaHUE WIH MOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEMN Tea U JKUIKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B Bojie 0T 00bEMa NOTpyKEHHON B )KUAKOCTh
4acTH Tela.

OnpeneneHre BRITATKUBAOIIECH CUIIbI, IEUCTBYIOIIECH HA TEJO, TOTPYKEHHOE B
KUIKOCTb.

ITpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEHN CHUJIBI, IEHCTBYIOIIEH Ha TEJIO B
XKUAKOCTH, OT Macchl Tela.

OnBIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIbL, JEHCTBYIOLIEH Ha
TEJO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B MKUAKOCTh YaCTH TeJa U OT INIOTHOCTHU
KUJKOCTH.

KoHcTpynpoBanue apeomeTpa Wi KOHCTPYHMPOBAHUE JIOAKH U ONPEJEIICHUE €€
TPYy30MOABEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEpPrus.
Mexanuueckast pabota. MOIIHOCTb.



[TpocThie MexaHU3MBI: pblyar, 6J0K, HAKJIOHHAs MIOCKOCTh. [IpaBuiio paBHOBeCHS
peryara. [IpuMeHeHue mpaBuiia paBHOBECHUS pbIdara K OJIOKY. «30JI0TOE€ TIPABHII0» MEXaHUKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [Ipepanienue
OJIHOT'O BH/1a MEXaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXPAHEHUS JHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomovt u onvimeol.

1. Ompenenenuie paboOThI CUIIBI TPEHUS IPU PABHOMEPHOM JBUKEHHUHU TeJIa IO

TOPU30HTAIBHOM MOBEPXHOCTH.

2. HWccnemoBanue yciaoBHiA paBHOBECHS phlyara.

3. Hsmepenne KIIJ] HakIOHHOM MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

8 KUIACC Pa3znea 6. TenuioBble siBJIeHUS.

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKOW TEOpUU CTPOEHHUs BelecTBa. Macca
U pa3Mepbl aTOMOB U MOJIEKYJT. ONBITHI, TOATBEPKAAOIINE OCHOBHBIE MOJOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPIOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpuctainmuyeckue u
amop¢Hsbie Tena. OObSICHEHHE CBONCTB Ta30B, )KUIKOCTEH M TBEPABIX TEJ HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO--KUHETHYECKON Teoprun. CMaunBaHUE U KallWJUISIpHbIE sIBJICHUS. TeraoBoe
pacIIMpEeHHE U CKaATHUE.

Temneparypa. CBsi3b TeMIEPATyphl CO CKOPOCTHIO TETNIOBOTO JBMYKEHHUS YACTHII.
Bnytpennss sueprusi. CriocoObl ”3BMEHEHHUS! BHYTPEHHEHW SHEPTUH: TeIUIonepeaaua u
coBeplreHre paboThl. Bupl Teronepenaun: TeriIonpOBOAHOCTh, KOHBEKITUS, H3ITYYECHHUE.

KonnuecTBo TeminoTel. Y aenpHas TEIIOEMKOCTD BelllecTBa. TermiooOMeH U TemIoBoe
paBHOBecHe. Y paBHEHHE TEIUIOBOro OanaHca. [1naBneHne u oTBepAeBaHNE KPUCTAIITMYECKUX
BEIIECTB. Y eNbHas TeruioTa miasieHus. [lapoodpasoBanue u konaeHcamus. Mcnapenue.
Kunenue. Y nenpHas Temaora napooOpa3oBaHus. 3aBUCIMOCTh TEMIIEPATypPhl KUTICHUS OT
aTMoc(hepHOTro JaBICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuntmne! padotsl TeroBbix aeurareneii KI1/[ trermmoBoro apuratens. TeroBbie
JIBUTATEIH U 3alIUTa OKpY>Karoleh cpeibl.

3aK0H COXpaHEHUs U IPEBPAIICHUS SHEPTUH B TEIUIOBBIX MPOIECCax.

Hemoncmpayuu.
Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.
Habmonenue nudpdysun.
Hab6nronenue siBneHni CMauyMBaHUS U KaTUJUIAPHBIX SBJICHHM.
Habmroienue TemnnoBoro pacimpeHus Ted.
M3meHeHne naBlieHus Ta3a MPU U3MEHEHUU 00bhEMA U HAarPEBAHUU I OXJIAXKICHHH.
[IpaBuna uaMepeHus TeMiepaTyphbl.
Bunasl Terionepenayn.
OxJaxieHue Ipyu COBEPIICHUH PaOOTHI.

©ooN Ok wWDNE

HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
10 CpaBHeHHE TETNIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
11. HaOmroneHne KUIIEHUS.



12. HaGmroieHre mocTosSTHCTBA TEMITEpaTyphl MPHU TIJIABJICHUH.

13. Mojenu TeIIoBBIX IBUTATEIICH.

Jlabopamopuvie pabomsl u onvimol.

OnbITI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUS.

OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WJIM caxapa.

OnBITH 1O HAOIIOEHUIO TEILIOBOTO PACIIMPEHHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI.

OnpeneneHue JaBICHUS BO3yXa B OAJUIOHE IIIIPHUIIA.

OnBIThI, IEMOHCTPUPYIONINE 3aBUCMOCTD JaBJICHUS BO3yXa OT ero 0o0béMa u

HarpeBaHUs WIN OXJIAXKICHUS.

6. IIpoBepka runore3sl IMHEHHON 3aBUCUMOCTH JJTUHBI CTOJIOMKA YKHJIKOCTH B
TEPMOMETPUUECKON TPYyOKE OT TeMIIepaTyphl.

7. HaOnronenue n3MeHeHUs BHYTPEHHEH SHEPTUHU Tella B pe3yabTaTe TeIuionepeiadu u
paboThl BHEIIHHUX CHIL

8. HccnenoBanue sBICHHS TEIDIOOOMEHA ITPH CMENTMBAHUK XOJIOJHOM U TOPSYCH BOJIBI.

9. OmpeneneHue KOJINISCTBA TEIUIOTHI, TOJYYEHHOTO BOJIOW ITPH TEIFIOOOMEHE C
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HarpeTbIM METaJNIMYECKUM ILIUIHHAPOM.

10. Ompenenenuie yaeabHOM TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCHapEHHUS.

12. Onpenenenne OTHOCUTENFHON BIAKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIABICHUS JIbA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIC SIBJICHHS.

OnexTpuzanus Tei. J[Ba poja 3JIeKTpUUECKUX 3apsioB. B3auMoaelicTBre 3apsiKeHHbBIX
ten. 3akoH KynoHa (3aBUCHUMOCTb CHJTBI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJl OT BEJIMUUHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEIaMH).

OnekTpuueckoe nose. Hanpsx€HHoCTh anekTpuueckoro noist. [IpuHnun cynepno3unuu
AIIEKTPUYECKHUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIN dieKTpudeckuii 3apsia. CTpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DIIEKTPUUYECKHI TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOro TOKa. MIcTOUHUKH
MOCTOSTHHOTO TOKA. J|efCTBUS JIEKTPUYECKOr0 TOKA (TEIJI0BOE, XUMUYECKOE, MAaTHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U razax.

Onektpuueckas 1enb. Cuma Toka. JneKkTpuiyeckoe HanpspkeHne. ConpoTHUBICHUE
MPOBOJIHUKA. Y IETTbHOE CONPOTUBIIEHUE BellecTBa. 3aKoH OMa /i y4acTKa LeMu.
[TocnenoBarenbHOE U MapaieIbHOE COEUMHEHHE TPOBOJHUKOB.

PaboTta 1 MOUTHOCTB AJIeKTpUYECcKOro Toka. 3akoH Jxoyns—Jlenna. DnekTpudeckue nenu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTruu B ObITY. KOpoTKOE 3aMbIKaHHeE.

[TocTostHHBIE MarHUTHI. B3anmoielicTBHE MOCTOSTHHBIX MATHUTOB. MaruuTHoE 1oJie.
MaruautHoe noJsie 3eMJu U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE moJie
ANEKTPUYECKOTO TOKa. [[puMeHeHne AeKTPOMarHuTOB B TEXHUKE. J[efiCTBHE MarHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb IOCTOSIHHOTO TOKa. Vcnonb30BaHue
AJIEKTPOJIBUraTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajes. SABaeHne 3J1eKTpoMariuTHOM nHaykuu. [Ipasuiio Jlenua.
OnektporeHeparop. CrocoObl MOTyUeHUS dIAECKTPUICCKON IHEPTUU. DIEKTPOCTAHITUN Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

1. Dnexrtpuzamms Tei.



JIBa pona »ieKTpUUYECKUX 3apsiIoB U B3aUMOJEHCTBUE 3apSHKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DneKTpocTaTUueCcKast UHIYKIIHSL.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPsJIOB.

[IpoBOHUKY U TUDTECKTPUKH.

MoenupoBaHHE CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

HCTOYHHKH TOCTOSHHOTO TOKA.
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JlelicTBUA 2JIEKTPUYECKOrO TOKA.
. DJIIEKTPUUYECKUI TOK B )KUIKOCTH.
. ['a30BBblii pa3psa.
. 3sMepeHne cuiibl TOKa aMIIEpMETPOM.
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. I3aMepeHue 2JIeKTpUYeCcKOro HalpsKeHUs: BOJIbTMETPOM.
. Peoctar u Marasu cOmpOTHUBIIEHUM.

I
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. BzanmMmoiericTBrEe NOCTOIHHBIX MAarHUTOB.
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. MopenupoBaHue HEBO3MOXKHOCTH Pa3CJICHUs MTOJIOCOB MarHUTa.
. MosenupoBaHne MarHUTHBIX TOJICH IMOCTOSTHHBIX MAarHUTOB.

. OnbIT DpcTena.

. MarauTHoe moJje Toka. JJIeKTPOMAarHur.
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. JlelicTBuE MarHUTHOTO TOJISI HA POBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue sBIEeHUS 2JEKTPOMArHUTHON MHIYKIIVH.
. Onibrter @apanest.
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. 3aBUCUMOCTD HaIrpaBJICHHUA HHAYKIIHOHHOT'O TOKa OT YCHOBI/Iﬁ €Iro BOBHUKHOBCHHUS.

25. DneKkTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomol u onvimol.

OTMBITEI IO Ha6JHO)ICHI/IIO QJICKTPHU3alluU TCII HHHYKHHeﬁ " Ipr COITPUKOCHOBCHWH.

I/ICCJ'ICI[OBaHI/IC I[CﬁCTBPI?I SJICKTPHUYCCKOTO ITOJIAA Ha MPOBOJHUKH U JTUIJICKTPUKH.

CO6opxka u mpoBepka paboThl NEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepeHue U peryimpoBaHue CUIIbl TOKA.

W3mepenne u peryampoBaHue HaIPSHKCHUS.

HccnenoBanue 3aBUCMMOCTH CHIIbI TOKA, UAYILETO Yepe3 Pe3UCTOp, OT COMPOTHUBIECHUS

pe3ucTopa M HAPsHKEHUS Ha PE3UCTOPE.

7. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIICHHUS
MPOBOJHMKA OT €r0 JUTMHBI, IUIOMIAN MONEPEYHOT0 CEYEHHs U MaTepHara.

8. TlIpomepka mpaBmIIa CIOXKEHUS HAMPSHKSHHUH MPH ITOCIICIOBATEIILHOM COSTMHCHUN
JIByX PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CHIIbI TOKA MPH MapauIeIbHOM COCTUHEHUN PEe3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPHUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.
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12. UccnenoBaHue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 JTaMIIOUKY, OT HAPsHKESHUS
Ha HEW.

13. Onpenenenue KIIJ] narpeBatesns.

14. UccnenoBanue MarHUTHOTO B3aMMOJIEHCTBHS MOCTOSIHHBIX MarHUTOB.

15. U3y4eHre MarHUTHOTO TIOJIsi TOCTOSTHHBIX MAarHUTOB MPHU MX 00BETMHEHUU U
paszieneHnN.

16. UccnenoBanue neidcTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITHl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbl B3aUMOICUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3yuenne AeliCTBUS MarHUTHOTO IOJISt HA IPOBOTHHUK C TOKOM.

19. KoncrpyupoBanue 1 u3yueHue paboThl AIEKTPOABUTATEINS.

20. Usmepenue KIIJI anekTpoaBurareibHONW YCTAaHOBKH.

21. OnbITHI IO UCCIICAOBAHUIO SBJICHHS AJIEKTPOMArHUTHON MHIYKIIMU: UCCIICIOBAaHHE

W3MECHEHUN 3HAYEHUs U HAIIPaBJICHUS NHIYKLIIMOHHOTO TOKA.
9 KIIACC Pa3pea 8. Mexannueckue siBJICHHUSA.

Mexanuyeckoe aBuxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOT O JBMKEHUsA. PaBHOMEpHOE NIpsIMOJIMHEWHOE ABMKeHue. HepaBHoMepHOE
npsIMOJIMHENHOE BMKeHue. CpellHss U MTHOBEHHAsi CKOPOCTh TeJla TP HEPAaBHOMEPHOM
JBUKECHUU.

Yckopenue. PaBHoyckopeHHOE TpsMonHelHoe BkeHne. CBoOoaHoe mageHue. OnbIThl
[Nanunes.

PaBHOMepHOE ABMMX)EHUE TI0 OKpYkHOCTH. [leprona u yactora obpaienus. Jlnneinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

ITepsniii 3akoH HetoToHa. BTopoii 3akon Hetorona. Tpetuii 3akon Herotona. [Tpunumn
CYNEPIIO3UIUHU CHUIL.

Cwuita ynpyroctu. 3akoH ['yka. Cua TpeHus: cuiia TPeHHS CKOJIBKECHHS, CHJIa TPEHUS
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOIO MaJIeHHUS.
JBuxenue muanet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u
IIEepPErpy3KH.

PaBHOBecue MatepuanbHOil Touku. AOCOIIOTHO TBEPAOE Teno. PaBHoBecue TBEPAOro Tena
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec Tena. I3menenune ummnyinbca. UMnynbse cuiibl. 3aKoH cOXpaHEHHsI UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanunueckas paboTa U MOIIHOCTb. PaboTa cuil TSDKECTH, yIpyrocTH, TpeHus. CBsi3b
sHepruu u padotsl. [ToTeHIManbHAasE SHEPTrUs Tela, MOJAHATOrO Ha/l HOBEPXHOCTHIO 3€MIIN.
IToTrenumanbHas YHEPrUs cxKaTou npykuHbl. Kunernueckas sneprus. Teopema 0 KHHETHYECKON
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HaOnronenue MEXaHUYECKOTO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TyTeH U TPACKTOPHH JBMKEHUS OJHOTO M TOTO )K€ Tella OTHOCUTEIHHO
pPa3HBIX TEII OTCUETA.

H3mepeHne CKOPOCTH U YCKOPEHUs MIPSMOIMHENHOTO IBUKCHUS.
HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO IBUKECHUSL.
Habmroienue nBH>KeHuUs Tella o OKPYKHOCTH.
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Habmroienne MmexaHn4eckux sBJICHUH, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.
Hab6nronenue paBeHCTBA CHJT TIPU B3aUMOCHCTBUH TE.

M3MmeHeHne Beca Tena IpU yCKOPEHHOM JBUKCHHH.

10 Ilepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. IlpeoOpa3oBaHuUs SHEPTUH MTPH B3aUMOICHCTBHHU Tell.

12. CoxpaHeHue UMITyJIbCa TIPH HEYITPYTOM B3aUMOICHCTBHH.
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13.
14.
15.
16.

CoxpaHeHue UMITyJIbca MPU a0COMIOTHO YIPYTOM B3aUMOJCHCTBHH.

HabumronneHne peakTHBHOTO JBUKEHMUS.

CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM MaJICHUU.

CoxpaHeHue MeXaHU4eCKOW YHEPTHH MPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnwvie padbomot u onvimeol.

1.

o

10.

11.

KoHncTpyrpoBanue Tpakrta AJis pa3roHa U JaTbHEHIIEr0 paBHOMEPHOTO ABHKCHUS
[IapUKA WA TEJICKKH.

OnpeneneHue cpeHel CKOPOCTH CKOJIBKEHHS OpycKa WM JBH)KCHUS IIapHKa 110
HAKJIOHHOM TTIOCKOCTH.

Onpenenenne yCKOpeHus Tella IPU PAaBHOYCKOPEHHOM JIBH)KEHUU 110 HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JIBIDKEHUH 0€3
HAYaIbHON CKOPOCTH.

[IpoBepka rumoTe3sl: €Ciu MPU PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HadaJIbHOU
CKOPOCTH IYTHU OTHOCATCSA KaK pAa HEYETHBIX YUCCJI, TO COOTBETCTBYIOIIHEC
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBXKECHHUS OT CHITBI HOPMAIILHOT'O
JIaBIICHUSL.

Omnpenenenne KodhHUIUEHTA TPESHUS CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JABMKEHUHU TeJa O
FOpI/I3OHTaJ'II>HOI\/’I ITOBEPXHOCTH.

Omnpenenenne pabOTHI CHITBI YIIPYTOCTH MPH MOABEME TPy3a € UCIIOIb30BaHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

W3ydeHne 3aKoHa COXpPaHEHUSI SHEPTUH.

Pa3nen 9. Mexannuyeckue K0J1e0aHUA U BOJHBI.

Koneb6arenbnoe nemxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUMN: TIEPUO/I, YACTOTA,
aMIIuTy1a. MaTeMaTuyeckuil ¥ npyKMHHbIA MasTHUKU. [IpeBpalienre snepruu npu
K0JIe0aTeIbHOM JIBMKCHHH.

3aryxaroiue kojaebanus. BeiHy)aeHnbie kosedanus. Pesonanc. Mexannueckue BOJHBI.
CBolicTBa MEXaHUUYECKUX BOJIH. [IpoonbHbIE U MonepeyHbIe BOIHBI. J[JInHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHnyecKue BOJIHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenne xoneGaHU TN MO ACHCTBUEM CHIIBI TSHXKECTH U CHIIBI YIIPYTOCTH.
2. HaGmopnenue xoneOaHU rpy3a Ha HUTU U Ha TIPYy>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUH U pe30HaHCca.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U ONEPEUHbIX BOJIH (Ha MOJEIN).

5. HaGmroneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomsl u onvimel.

1. Ompenenenue 4acTOTHI U IEpUOAa KOJeOAHUNH MaTEMaTUYECKOTO MasiTHHUKA.

2. OrmpezaeneHue 4acTOThI U MEpHOa KoJeOaHUN MPY>KMHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBHCHUMOCTH Tiepro/ia KojaeOaH i OJBEIIEHHOTO K HUTU TPy3a OT

JJIMHBI HUTH.



4. VccnepoBaHue 3aBUCUMOCTH MEepHOJIa KOJIeOaHUH MPYKUHHOTO MasgTHUKA OT MacChI
rpysa.
5. TIpoBepka HE3aBUCHUMOCTH TIeprUoa KoJaeOaHui Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD NEPHOJIa KOJICOAHUM Py KUHHOTO
MasiTHUKA OT MacChl Ipy3a M KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaCHHUS.
Pa3zgea 10. DiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNIEeKTPOMarHUTHOE MoJjie. DIeKTPOMarHUTHbIEe BOJHBI. CBOWCTBA AJIEKTPOMArHUTHBIX
BoJH. llIkana 37eKTpOMarHUTHBIX BOJIH. VCTIO/Ib30BaHME AIIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa IEKTPOMAarHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBa CBETA.
Jlabopamopnwsie pabomot u onvimeol.
1. W3ydeHwue CBONCTB 3JEKTPOMArHUTHBIX BOJH C IMOMOIILI0 MOOUIILHOTO TenedoHa.
Pa3nes 11. CBeToBble siBJICHUS.
JlyueBasa moneinb cBera. crounuku ceta. [IpsMonuHeiiHOe pacipoCcTpaHEHUE CBETA.
3armenus Connia u JIyael. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpaskeHHUs CBETA.
[Tpenomnenue cBera. 3akoH mpejaoMieHus cBera. [loiHOe BHyTpeHHee OTpaXKeHHe CBeTa.
Vcrionp30BaHue MOJHOTO BHYTPEHHETO OTPAKEHUS B OTITHYECKUX CBETOBOAX.
JInnza. Xop nyuedt B tuH3e. Ontuyeckas cucreMa (oToarmnapara, MUKPOCKOIa U
Tesieckomna. I'1a3 kak onTuyeckas cuctema. baM3opykocTs U 1adbHO30pKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CliojkeHNe CEKTPaIbHbIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[TpsaMonuHeitHOe pacipocTpaHeHHe CBETa.
OtpaxeHue cBera.
[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue cpera.
Onrtuyeckuii CBETOBO/I.
Xon syuelt B coOuparomiei JuHse.
XoJ Ty4deil B pacCenBaroOIIeH JIMH3E.
[Toryuenue n300pakeHUi C TOMOILBIO JIUH3.
. Ilpunnun nevictBus oToamnmapara, MUKPOCKOIa U TEIECKOTA.
10. Mopnens riasa.
11. Paznokenue 06emoro cBeTa B CIIEKTP.
12. Tlony4yenune 0enoro cBeTa Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPasKEHUS CBETOBOT'O JIyda OT YIJia MaJeHHUS.
2. H3yueHue XxapakTepUCTUK N300paKE€HHs MPEAMETA B IIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCUMOCTH yTIJia MPEIOMIICHHS CBETOBOTO Jiyda OT yrJja MaJieHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».
4. TlomyueHne N300paskeHUI ¢ TOMOIIBIO COOMpPAOIEH JTUH3BL.
5. Omnpenenenre HOKYCHOTO PACCTOSTHHS M ONITUYECKOW CHJIBI COOMPAIOIIEH JIMH3BI.
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6. OnBITHI TTO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
7. OmbITBI IO BOCOPHSTHIO IIBETA MTPEIMETOB MPHU UX HAOIIOICHUH Yepe3 IIBETOBHIE
(GUIBTPHL.

Pa3zgen 12. KBaHTOBLIE SIBJICHUS.

OmneiTel Pe3epdopa u mmanerapHuas Mmojaenb atroMa. Mogens aroma bopa. Mcmyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENHYaThIe CIIEKTPHI.

PagunoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydeHus. CTpoeHre aTOMHOTO SIpa.
Hyxnonnas moaens aromHoro siapa. M3otomnsl. PagunoaktuBHbie npeBparienus. [lepuos
MOJIypacnaaa aTOMHBIX siJiep.

SnepHble peakuu. 3aKOHbI COXPaHEHUS 3aps10BOI0 U MAaCCOBOI'0 YHUCE. DHEPIHs CBSI3U
aTOMHBIX a1ep. CBs3b Macchl ¥ 3Hepruu. Peakunu cunTesa u nenenus aaep. Mctounuku
sHepruu CousHua U 3BE3 1.

Snepunas snepretuka. JleiicTBUs paAlOaKTUBHBIX U3Ty4YEHUHN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TOTJIOLICHHUS.
CrieKkTpbl pa3IMYHbIX T'a30B.

Crnextp Bojopoaa.

Habumonenue tpeko B kamepe BusbcoHa.
Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.

ok wn

Perucrpanus uzinyyeHus IpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopuvie padomol u onvimel.

1. HaGumroneHune CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITY4YEHHUS.

2. HWccnenoBanue TPEKOB: U3MEPEHUE SHEPTUN YACTHUIIBI IT0 TOPMO3HOMY ITYTH (T10

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QOHA.

IToBTOpHTEIBLHO-00001IAKOIIINIH MOYTb.

[ToBTOpHUTENBEHO--00001AOLTNIT MO/ MPEAHA3HAUEH I CUCTEMAaTU3alUH U
0000111eHUs TPEAMETHOTO COIEP KaHUS U ONbITa JeSITEIbHOCTH, IPUOOPETEHHOTO MPH U3YUEHUHU
BCEro Kypca (PM3MKH, a TaKXkKe /Ul HOJrOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMeHY 10
¢uznke U1 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeIMeET.

[Tpu u3ydeHnn JaHHOTO MOJYJIS PEAIU3YIOTCA U CUCTEMAaTU3UPYIOTCS BUABI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUNBACTCS JOCTHXKEHUE MTPEIMETHBIX U
METaIpeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00y4YeHUs, POPMHUPYETCs] €CTECTBEHHOHAYUHAs!
IPaMOTHOCTh: OCBOEHUE HAYYHBIX METO/I0B UCCIIEIOBAHMUS SIBICHUN IPUPOJIBI U TEXHUKH,
OBJIaJICHUE YMEHUSMU OOBSCHATh GU3NUYECKHUE SIBICHUS, TPUMEHSS [TOJIyY€HHbIE 3HAHMS,
pelaTh 3aJa4i, B TOM YHCJI€ KAYECTBEHHBIE M DKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIMAIBHO AEATENBHOCTHBIN XapakTep JAHHOTO pa3zieiia peanu3yercs 3a C4ET Toro,
4yTO 00y4arouuecs BHIMOIHSIIOT 33aHHsI, B KOTOPHIX UM Mpe/iaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAaHUM pacro3HaBaTh U HAYYHO OOBACHATH (GPU3HUECKUE SIBICHUS
B OKPYKaroUIEN IPUPOJE U TOBCEIHEBHOM KU3HU;

UCTIOJIb30BaTh HAYYHBIE METO/bI HCCIIEOBAHUS (PU3NUECKUX SIBJICHUA, B TOM YHUCIE JUIS
IPOBEPKU T'MITOTE3 U MOIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHbIE OCHOBBI HaH00JIE€€ BaXKHbBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, MPAKTUYECKOTO UCII0JIb30BAHUS PA3IMUHBIX HCTOYHUKOB 3HEPTUH HA OCHOBE
3aKOHA MIPEBPALIEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3y4enue pu3nuku Ha ypoBHE OCHOBHOI'O OOIIET0 00pa30BaHUs HAIPaBIICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pe3ynbraTe u3yueHus: Gpu3MKU Ha ypoBHE OCHOBHOT'O 00IIEro 00pa3oBaHus y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHMS

- IPOSIBJICHHE UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM Qu3nueckon
HayKW;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

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

- TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B OOCYXJICHUH OOIIECTBEHHO 3HAUUMBIX U ITUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUH PU3UKU;

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

3) 3cTeTH4YEeCKOro BOCTIMTAHUS:

- BOCTIPUATHE ICTETUYECKUX KauecTB (PU3NUECKON HAYKHU: €€ TAPMOHUYHOTO TTOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) 1eHHOCTH HAYYHOT0 MO3HAHUA:

- OCO3HaHME IEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTA ITO3HAHUS MHUPAa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

- pa3BUTHE HAYYHOH JTFOO03HATEIHFHOCTH, UHTEPECA K NCCIIEA0BATEIIbCKON IeITeIbHOCTH;
5) dopMupoBanus KyJbTYPbI 310POBbS M IMOLMOHAIBHOI0 0J1ar0NOJTyYHA:

- OCO3HaHMe LIEHHOCTH 0e30MacHOro 00pasa KU3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BAKHOCTH MPABHII O€30M1aCHOTO TTOBEJICHHUS Ha TPAHCIIOPTE, Ha I0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

- cpOpMUPOBAHHOCTH HABBIKA peICKCUH, IPU3HAHUE CBOETO IIPaBa Ha OIIMOKY U TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

6) TPY10BOT0 BOCIIUTAHUA:

- aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7a4 (B paMKaxX CeMbH, 00pa30BaTEIbHOM
OpraHM3alliy, TOPoJIa, Kpast) TEXHOJIOTHUECKON 1 COIMAIbHOM HAIIPaBICHHOCTH,
TpeOYIOIIMX B TOM YHCIIe U (UINIECKUX 3HAHMIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOM;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

- OpUEHTAIMS Ha TpUMEHeHre (HU3NIECKUX 3HAHUM VIS PEIIeHUs 3a7a49 B 00J1acTh
OKpY’Karolen cpe/bl, IITaHUPOBAHHUS MIOCTYIKOB U OLIEHKH UX BO3MOKHBIX MOCIEACTBHIMA
JUTSL OKpYKaloIlEen Cpeibl;

- OCO3HaHME TI100aTHFHOTO XapaKTepa IKOJOTUUECKHUX MPOOJIEM U MyTel UX PeIIeHNS,

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- IOTPeOHOCTh BO B3aMMO/IEHCTBUHU IIPU BHITIOJTHEHUH UCCIIEIOBAaHUI U MPOEKTOB
(bu3nyecKoil HaNpPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHUX;

- MIOBBIILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTEIbHOCTb;

- MOTPEOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM YHCIIe POPMYITHPOBATH UJIEH,
MOHSITHSL, TUTIOTE3bI O (PU3MYECKUX O0BEKTaX U SIBICHUSIX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IJTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUIA;



¢ - CTPEMJICHUC aHAJIU3UPOBATH U BLIABJIATL B3AUMOCBA3U MPUPOIHIL, O6IJ_IGCTB8. U 3KOHOMMHKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/ILICCKI/IX 3HaHHI>i;

® - OICHKa CBOHUX ﬂeﬁCTBHﬁ C y‘IéTOM BJIMAHHA HAa OKPYXKaAKOIITYIO0 CPCay, BOSMOXKHBIX
IrI100aIbHBIX HOCJ'IC,I[CTBPIﬁ.

METANPEIMETHBIE PE3YJIBTATHI

B pe3ynbrate ocBoeHus nporpaMmsl 0 (U3MKE HA YPOBHE OCHOBHOI'O OOILIEro
oOpa3zoBanus y oOyydaromierocst 0yayT copMHpOBaHEI MeTanpeIMeTHbIe Pe3ybTaThl,
BKJTIOYAIOIIME [T03HABATEIbHBIC YHUBEPCAJIbHBIC YIeOHbIC IEHCTBHSI, KOMMYHHKATHBHbIC
YHUBEpCaJbHblE YUeOHbIE IeHCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIC YUeOHbIE ICHCTBHUS.

Ilo3naBaTe/IbHBbIe YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS
ba3oBble 1ornyeckue geicTBus:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHbBIC IPU3HAKN O0BEKTOB (SIBICHHN);
YCTaHaBJIMBATh CYLICCTBEHHBINH MPU3HAK KJIaCCU(PHUKALINN, OCHOBAHHS /ISl 0000IIeHHS
U CPaBHCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B paCCMAaTPUBAEMbIX (aKTax, JaHHBIX U
HAOJIOICHUSX, OTHOCSAIINXCS K (DU3UUICCKUM SIBIICHUSM;

BBISIBJISITH TIPUYMHHO--CIICICTBEHHBIC CBSA3U NIPH U3YUYCHUN (PU3HYECKUX SBICHUI 1
IPOIIECCOB, J€NaTh BEIBOJIBI C HCIIOIB30BAaHUEM JCAYKTUBHBIX H WHIYKTHBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THIIOTE3bI O B3aUMOCBS3X (PU3NIECKUX BEITUYNH;
CaMOCTOSITENIbHO BBIOUPAThH CIIOCOO perieHus yueOHoi pusnueckoit 3agaun
(cpaBHEHHE HECKOJIBKMX BApHAHTOB pelleHUs], BbIOOp HanboJsiee MoIXOISIIEro ¢
y4€TOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

HCII0JIB30BaTh BOIIPOCHI KAK UCCIIEI0BATENbCKII HHCTPYMEHT MTO3HAHMS;

MIPOBOJIUTH 110 CAMOCTOSATENBHO COCTABICHHOMY IUIaHY OMBIT, HECIOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeJOBaHNEe (PU3NUECKOTO SIBICHUS;
OIICHMBATh HAa MIPUMEHUMOCTh U JJOCTOBEPHOCTh HH(POPMAIIHIO, TOTYICHHYIO B X0O/I€
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITUPOBATH 000OIIEHNUS M BHIBOJIBI 110 Pe3yIbTaTaM
MPOBEAEHHOTO HAOIIOICHHUSI, OTIBITA, UCCIIEAOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIIee pa3BUTHE GU3NIECKUX MPOILIECCOB, a TAKKE
BBIJIBUTATh TIPETOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX M KOHTEKCTAaX.

Pabora ¢ undopmaumeii:

NPUMEHSATH Pa3InYHBIE METO/IbI, HHCTPYMEHTHI U 3aIPOCHI IIPH MTOMCKE U 0TOOpE
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
aHAITM3UPOBATh, CUCTEMaTH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3INIHBIX
BUJOB U (pOPM IIpECTaBICHHUS;

CaMOCTOSITEIIbHO BEIOMPATh ONTUMAIIbHYIO (hOpPMY MpeacTaBiIeHUs HHPOpMaAIUU 1
WITIOCTPUPOBATh pelllaeMble 331a4i HECTIOXKHBIMU CXeMaMu, TuarpaMMaMu, HHOU
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:



B X0/1¢ 00CYX/IeHUs yueOHOTro MaTepuasa, pe3yIbTaToB Ja00paTOPHBIX PadOT U
IPOEKTOB 33J1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOH TEeMBI U BHICKa3bIBaTh UJIEH,
HalleJICHHbIE Ha PELICHUE 3aaull U MOAepKaHue 01aroXKenaTeIbHOCTH OOICHNUS;
COMNOCTABIIATH CBOU CYXKACHUS C CY’KACHUSMH APYTUX YYaCTHHKOB JHAJIOTA,
OOHapy>KUBATh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

yOJIMYHO MPEJICTABIATH PE3yIbTaThl BHITOIHEHHOTO (PU3UYECKOTO OIBITA
(9KCIIeprMeHTa, UCCIIeIOBaHUSA, TIPOCKTA);

HOHUMATh U MCIIOIb30BaTh IPEUMYILECTBA KOMaH/IHOW M MHIUBHIyaIbHOW PabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoi mpoOIemsr;

NPUHUMATh LEJT COBMECTHOM AEATeIbHOCTH, OPIraHU30BBIBATH ICHCTBUS 110 €€
JOCTHKEHUIO: pacIIpeIeIsITh POIN, 00CYKIAaTh MPOLECCH ¥ PE3YIbTaThl COBMECTHOM
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBITIOJIHATH CBOIO YaCTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yabTaTa 10 CBOEMY
HAaIpaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU KOMaHIbl;
OLIGHUBATh KAYECTBO CBOETO BKJIAJa B OOLIHIA TPOAYKT 110 KPUTEPHUSIM,
CaMOCTOATENFHO COPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSL.

PeryasiTuBHBIe yHHBepcaJIbHbIe yueOHbIE TeiiCTBHS
Camoopranusaunus:

BBISIBJISATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOIIMX /s peILICHHS
(bu3nyecKuX 3HaAHMI;

OPUEHTHPOBATHCS B PA3JIMUHBIX MOJX0/1aX MPUHATHS peIlieHUH (MHIUBUAYaBHOE,
NPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELIEHUI TPyNoi);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pellieHus: (PU3NUECKOM 3aauu WK TUIaHa
UCCIIEIOBaHMS ¢ YIETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEAIaraéMble BApUAHTBI PEILIEHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJ’IB, IMOLMOHANIbHBIA HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJ1aH €€ H3MEHEHMUS,
OOBSACHATH MPUYUHBI JOCTHKEHUSI (HEAOCTHXKEHNUS) pe3yIbTaTOB AESTEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHBBI B JIESITEILHOCTD (B TOM YHCIIE€ B X0/ BBIIOJIHEHUS (HU3HMUECKOTO
UCCIIEIOBaHMS WIIM MTPOEKTa) HA OCHOBE HOBBIX 00CTOSITEIbCTB, N3MEHHUBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUIM;

CTaBUTb ce0s1 HA MECTO IPYroro 4eJI0BeKa B XOJI€ CIOopa WK JUCKYCCHH Ha HAyYHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NPU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHnn GU3NIECKUX 3a/1a4 WK B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.

NPEIMETHBIE PE3YJIbTATBI
K xoHIy 00ydeHus B 7 Kj1acce peMETHBIE PE3YIbTaThl Ha 0a30BOM YPOBHE JJOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

WCITOJIH30BaTh MOHATHS: (PU3NUECKUE U XUMUYECKUE SBJICHHS, HAOI0ICHNE,
IKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAMHULIBI (PU3UIECKUX BEJIHMYMH, aTOM, MOJICKYJIa,
arperatHble COCTOSIHUS BelecTBa (TBEPAOE, )KUIKOE, ra3000pa3HOE), MEXaHUIECKOe



JIBYDKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, NPSAMOJIMHENHOE), TPAEKTOPH,
paBHOJEHCTBYIOIAs cuia, AedopmMarus (ypyras, IJIacTU4ecKast), HEBECOMOCTb,
COOOILAOINECS COCYIbI;

paznuyath siBieHus (Iuddy3us, TEII0BOE IBUKEHNE YaCTHII BEIIECTBA, PABHOMEPHOE
JBIKCHHE, HEPABHOMEPHOE ABM)KCHUE, MHEPLIUS, B3aUMOJICHCTBUE TEJI, PABHOBECUE
TBEPABIX TEJ € 3aKPEIJIEHHON OCBIO BpalllCHMs], llepelada JaBICHHUs TBEPAbIMU
TEeJIaMU, XKHUIKOCTSIMH U Ta3aMH, aTMOC(EpHOE JaBlieHUE, TUIaBaHUE TEJI, IPEBPALCHUS
MEXAHUYECKOM 3HEPTUN) 110 ONHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PHM3UUECKUX SBICHUN B OKPYXKAIOIIEM MHPE, B
TOM 4Mcie (PU3NUYECKHe SBICHUS B IPUPOE: IPUMEPBI IBMXKEHUS C Pa3InYHbIMU
CKOPOCTSIMU B )KMBOW U HEKUBOH MPUPOJE, NEHCTBUE CUIIBI TPEHUSI B IPUPOAE U
TEXHHKE, BIIMSIHNUE aTMOC(EPHOTrO JaBJICHUS Ha )KUBOW OpraHu3M, IJIaBaHUE PbIO,
pBIUary B TeJ€ YeJIOBEKa, IPU 3TOM MIEPEBOJUTH MPAKTUUYECKYIO 3a7auy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3MUECKUX SBJICHUMN;

OTMCHIBATH U3yYCHHBIE CBOMCTBA TeJ U (PU3UUYECKHE SBICHUS, HCIIONB3Ys (pr3muecKue
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEIECTBA, BPeMs, IIyTh, CKOPOCTb, CPEIHSI
CKOPOCTb, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC TeJa, CUJla TPEHMS, JaBICHHUE
(TBEpIOro Tena, JKUAKOCTH, ra3a), BBITAIKMBAOLIAS CUJIA, MEXaHHUYEeCKas paboTa,
MOITHOCTb, TJIEYO CHJIBI, MOMEHT CHIIBI, KOO(PPHUIUEHT MOJIE3HOTO ACHCTBUS
MEXaHU3MOB, KHHETHYECKasi U NOTEHIMAIbHAs SHEPTUs ), IPU ONHUCAHUH MTPABUIBHO
TPaKTOBaTh (PU3MUYECKHUI CMBICI UCTIOIb3yEMBbIX BETUUMH, UX 0003HAYECHUS U €JMHHULIBI
(bu3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBS3bIBAIOLINE TAHHYIO (PU3NUYECKYIO
BEJIMUYMHY C JPYTMMHU BETUYMHAMU, CTPOUTH IPaPUKN U3yUYEHHBIX 3aBUCUMOCTEN
(U3UUECKUX BEIHYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3HUECKUE SBJICHUS U MPOLIECCHI, UCIIONb3YS
IpaBUJiIa CI0XKEHUs CUi (BJOIb OAHOM MpsiMoit), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, paBuIo paBHOBECHs pbldara (0J10Ka), «30J10TO€ MPaBUIIO» MEXAHUKH,
3aKOH COXPaHEHHs] MEXaHUYECKON IHEPTHH, IIPU STOM JaBaTh CIIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIllMChIBAaTh €M0 MaTEMATHUYECKOE BhIPAKEHHE;

00BACHATH (PU3NYECKUE SIBICHUSI, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYalMi IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BIABIATH IPUUNHHO-
-CJIe/ICTBEHHBIE CBS3H, CTPOUTH 00bSICHEHHE U3 1—2 JOrMYEeCKUX I1aroB ¢ ONOpPol Ha
1-2 u3ydeHHbIX CBOMCTBA PU3NYECKUX ABJIEHUH, (PU3NUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemaTte pacy€THbIe 3a7jaui B 12 1elcTBUSA, UCTIOIb3Ysl 3aKOHBI U (GOPMYIIbI,
CBSI3bIBAIOIME (PU3NUECKUE BETMUNHBL: HA OCHOBE aHaJIM3a yCIOBHS 33aa4n
3aMMChIBaTh KPATKOE YCIOBHE, MOACTABIATh (PU3NYECKHE BETUUUHBI B JOPMYIIBI U
IPOBOJUTH PACUYEThI, HAXOAUTH CIIPABOYHBIE TAHHbBIE, HEOOXOAUMBIE IS pEIICHUS
3ajjay, OLIEHUBATh PEAIUCTUYHOCTD MOTY4Y€HHON (U3NYECKOM BETMUNHBL;
pacrio3HaBaTh MpoOIEMbI, KOTOPHIE MOXKHO PEIIUTh MPHU MOMOIIH (PU3NIECKUX
METOJI0B, B OIIMCAHUH MCCIIEIOBAaHUS BBIIEIATH IPOBEPIEMOE MPEITIOI0KEHNE
(runotesy), pa3nuyaTh U MHTEPIPETUPOBATH ITOJIyYE€HHBIN pe3yabTaT, HAXOIUTh
OLIMOKH B XOJI€ OTIbITA, IEIaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;



IPOBOJUTH OMBITHI MO HAOMIONEHUIO (PU3UUECKUX SBICHUN M (PU3UUECKUX CBOMCTB
Tes1: (OpMyYIMPOBATE IPOBEPsEMbIE IIPEANIOI0KEHNUS, COOUPATh YCTAHOBKY U3
NPEIOKEHHOT0 000PYAOBaHUS, 3aIIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBINOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MACChI Tella, 00bEMa, CUIIbI U
TEMIIEpPaTyphl C UCIIOIb30BaHNEM aHAJIOTOBBIX U U (PPOBHIX TPUOOPOB, 3aHMCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;
MIPOBOMTH UCCIICIOBAaHUE 3aBUCUMOCTH OJTHOM (PH3UUECKON BEITMYUHBI OT IPYTON C
UCII0JIb30BaHUEM NPSAMbIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JBMKYILIETOCs
TeJa OT BpPEMEHU JIBM)KECHHUS TEJNa, CUIIBI TPEHUS CKOJIBKEHHS OT Beca Tejla, KauecTBa
00pabOTKM NOBEPXHOCTEH Te U HE3aBUCUMOCTHU CHUJIbI TPEHUS OT MJIOLIA 11
CONPUKOCHOBEHUS TEJ, CUIIbl YIPYTOCTH OT yJUIMHEHHUS NIPYKUHBI, BBITAIIKUBAIOIIECH
CHIIBI OT 00BEMA OTPYKEHHON YaCTH TeJA U OT ITIOTHOCTH JKUAKOCTH, €€
HE3aBUCUMOCTHU OT IUIOTHOCTH TeJla, OT INIyOUHBI, Ha KOTOPYIO MOTPYXKEHO TEJO,
YCIIOBUH IUIaBaHUS TeJ, yCIOBUN paBHOBECHUS pbluara 1 OJI0KOB), y4aCTBOBAaTh B
IUTAHUPOBAHUM Y4€OHOTO UCCIIEI0BaHUS, COOMPATh YCTAHOBKY U BBIIIOJIHATH
U3MEpPEHUs, CIeIys MPeI0KEHHOMY IIaHy, (GPUKCHPOBATh PE3YIbTAThI MOy4YeHHON
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJIE NPEIJIOKEHHBIX TaOIMIl U IpadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEJOBAHMS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEJIMUUH (IUIOTHOCTH BELIECTBA
JKUJKOCTU U TBEPAOIO TEJIA, CUIIA TPEHUS CKOJIBKEHUS, JaBICHUE BO31yXa,
BBITAJIKMBAIONIAs CWJIA, JEHCTBYIONIAsl HA IOTPYKEHHOE B JKUJKOCTB TEJIO,
KOA((UIIMEHT MOJE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CIIEYs MPEAT0KEHHOM
MHCTPYKLUU: TIPU BBIIOJHEHUH U3MEPEHUN COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYKCIIATH 3HAYCHUE UCKOMOU BEIIMYMHBI;

co0uro1aTh MpaBuiIa TEXHUKU O€30MaCHOCTH IIPU paboTe ¢ 1ab0paTOpHBIM
000pyI0BaHNEM;

yKa3bIBaTh MPUHIMIIBI IEHCTBUS IPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIAOIIUECS COCYIbI, 0apOMETp, pbluar, MOABUKHBINA 1
HEMOJIBUYKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS U3y4YE€HHBIX IPUOOPOB M TEXHUUECKUX
YCTPOMCTB € OMOPOMN Ha MX ONMUCAaHUs (B TOM YHCIE: MOJIIUITHUKH, YCTPOUCTBO
BOJOIIPOBO/A, TUAPABIMUECKUH IIPECC, MAHOMETP, BBICOTOMED, ITOPILIHEBON HACOC,
apeoMeTp), UCIIOJb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBICHUHN U HEOOXOIUMbIE
¢buznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

HPUBOAUTH MPUMEPHI (HAXOUTh HHPOPMALIKIO O TPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEAHEBHOM KU3HU /711 00ecrieueHus
0€3011aCHOCTH ITpU OOpAIIeHUH C TPUOOpaMH U TEXHUYECKUMH YCTPOUCTBAMH,
COXPaHEHHMsI 3/I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B
OKpYKarollleu cpee;

OCYILECTBIISATH OTOOP UCTOYHUKOB MH(POpMarun B IHTepHETE B COOTBETCTBUH C
3aJJaHHBIM ITOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOLIMXCS 3HAHUN U IIyTEM CPaBHEHUS
Pa3INYHBIX UCTOYHUKOB BBIAEIATh HH(OPMALIHMIO, KOTOPas ABJISIETCS IPOTUBOPEYUBOI
WA MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBIIIOJIHEHUH YYE€OHBIX 3aJaHUH HAyYHO--TIONYJIIPHYIO JINTEPATypy
($u3MUecKoro conepkaHus, CpaBOYHbIE MaTepHalbl, pecypchbl ceTH MHTepHeT,



BJIAJICTh MPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HH(OpMALMU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYT'yIO;

C03/1aBaTh COOCTBEHHbIE KpPAaTKUE MUCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE 2—3
UCTOYHUKOB HH(OpMaIUK (pr3nuecKoro cojepkanus, B TOM YUCIIE MyOIHMYHO JeNaTh
KpaTKHe COOOLIEHUs O pe3yibTaTaxX MPOSKTOB WM yYEOHBIX HCCIIEI0OBAHUMN, IPH 3TOM
I'PaMOTHO UCHOJIb30BATh U3YyYEHHBIN MOHATUIHBIN anmnapaT Kypca (pU3HKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3CHTALUECH;

IIPY BBIIIOJIHEHUH Y4EOHBIX MPOEKTOB U UCCIIEAOBAaHHUM paclpeaeiTh 00s13aHHOCTH B
IpYyIIIE B COOTBETCTBUHU C ITIOCTaBICHHBIMU 3aJa4aMH, CIEAUTH 32 BBIITOJIHEHUEM IUIaHA
JeICTBUI, aIeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B I€ATEIBHOCTD TPYIIIIHI,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJACUCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILUX.

K koH1y 00ydeHus B 8 Kj1acce npeMeTHbIE pe3ysibTaTbl Ha 6a30BOM YPOBHE JTOJDKHBI
oTpaxarb cHOPMUPOBAHHOCTH y OOYUaIOLIUXCSl YMEHUI:

UCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBM)KEHUE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAILUTMUECKUE U aMOp(]HEIE Tena,
HACBILICHHBIN U HEHACBIIIEHHBIH Map, BIaXXHOCTh BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS
SHEprus, TEMJIOBOH JIBUTATEllb, 3JIEMEHTAPHBIN JIEKTPUUECKHUM 3apsij, SIeKTpUIECcKoe
10JI€, IPOBOIHUKY U JUAIEKTPUKH, TOCTOSIHHBIHM 2JIEKTPHUUECKUI TOK, MArHUTHOE
0JIE;

pas3nyath sBJICHUS (TEIUIOBOE pacIIMpEeHUe U cxKaTue, TeIulonepeiaya, TenjaoBoe
paBHOBECHE, CMauMBaHHe, KAMWUISIPHbIE SBJICHUS, UCTIApEHUE, KOHIEHC CalUs,
IUIaBJICHUE, KPUCTAJUIM3aLUs (OTBEpAECBAHNE), KUIIEHHE, TelIonepeaayda
(TEerIonpOBOHOCTb, KOHBEKIIHS, U3TYUYE€HHUE), HIEKTPU3ALIUS Tell, B3aUMOICHCTBHE
3aps10B, JEHUCTBUS DJIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE
MarHuToB, IeWCTBUE MAarHUTHOTO MOJIsI HA TPOBOAHUK C TOKOM, JIEKTpOMarHuTHas
MHAYKIINS) IO OIMMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (DU3HUECKUX SBJICHUH B OKPYXKAIOLIEM MUpE, B
TOM 4Hcie (pru3nUYecKue SBJICHUS B IPUPOE: HOBEPXHOCTHOE HATSXKEHUE U
KalWJUISIPHBIE SIBJICHUS B IPUPO/JIE, KPUCTAJIBI B IpUpoe, nznydenue CoHIa,
3aMep3aHue BOJOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsl, CHeTa,
AIIEKTPUUYECKHE SABJICHUS B aTMOC(epe, FIeKTPUUECTBO )KUBBIX OPraHU3MOB,
MarHuTHOE 1oJie 3eMIId, Jpeid moarocoB, poib MAarHUTHOTO TOJIA JUIs )KU3HU Ha
3emJie, MOJISIPHOE CUSIHUE, IPU STOM MEPEBOJUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (IPpU3HAKHU) (PU3UUECKUX SBIICHUM;

OTMCHIBATh U3yUYEHHBIE CBOICTBA Te U (PU3NUECKHE SABJICHUS, UCTIONb3Yys (PU3NUECKHe
BEJIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsI, KOJIMUECTBO TEIUIOTHI, yIeIbHas
TEIIOEMKOCTB BEILIECTBA, Y/EJIbHAs TEIUIOTA IUIABICHMSI, YIE€IbHAas TEIJIOTa
napooOpa3zoBaHus, yAelbHas TeIUIOTa CrOPAaHuUs TOIUINBA, KO (UIIMEHT MOJIE3HOTO
JeMCTBUS TEMJIOBOM MaIIMHbI, OTHOCUTEINIbHAS BJIAXKHOCTh BO3YyXa, JIEKTPUIECKUNA
3apsizl, CUjla TOKa, AEKTPUUECKOE HANPsHKEHUE, CONPOTUBIIEHUE POBOIHNUKA,
yJIelbHOE COTPOTUBIICHUE BEIIECTBA, pad0Ta ¥ MOLTHOCTH JEKTPHUUECKOT0 TOKa), IpU
OTMCAaHUU MPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICT UCIIOIb3YEMbIX BEIUYHH,
0003HAueHMsI U €IMHUILIBI (PU3NUECKUX BEIUUYHMH, HAXOIUTH (POPMYJIbI, CBSI3bIBAIOLIHE
JAHHYIO (PU3MYECKYIO BETMUUHY C IPYTHMHU BEIMYMHAMH, CTPOUTH IpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYMH;



XapaKTepru30BaTh CBOMCTBA Tel, (pU3HUECKUE IBICHHS U MPOLIECCHI, HCIIONB3YS
OCHOBHBIE ITOJIOKECHHSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA,
IPUHLIMII CYNIEPIIO3ULINU 110JIEH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsaa, 3akoH OMa Ui ydacTka Lenu, 3akoH Jxoyins—JIeHna, 3akoH coXxpaHeHUs
SHEPI'uH, P 3TOM JaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMCHIBATH €T0
MaTEeMaTHYECKOE BBIPAKECHHUE;

O0BACHATH (PU3NYECKHE IPOLIECCHI U CBOICTBA TeJl, B TOM YHMCIIE U B KOHTEKCTE
CUTYalUi IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPa: BBISBIIATD
NPUYHHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH O0BACHEHHE U3 1—2 JTOrMYECKHX IIaroB C
OTopoii Ha 1—2 U3y4YeHHBIX CBOWCTBA (PU3MUECKUX SABJICHUHN, PU3MUECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTE;

pemiath pacuéTHbIe 3aa4u B 2—3 1€WCTBUS, UCIIOIb3Ys 3aKOHBI U (POPMYJIbI,
CBsI3bIBaOIME (PU3MUECKUE BETMUYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1auu
3alAChIBaTh KPATKOE YCIOBHE, BBIABIIATh HEIOCTATOK JAHHBIX Ul PEIICHUS 3aauH,
BbIOMpaTh 3aKOHBI U (POPMYJIbl, HEOOXOJUMBIE ISl €€ pEeLIeHUs], IPOBOJUTH PAacu€Thl U
CpaBHUBATh MOJIyYCHHOE 3HaUCHHNE (PU3NUECKON BETMUUHBI C H3BECTHBIMU JAHHBIMH;
pacro3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXHO PEIIUTH MPHU MTOMOIIH (HU3NIECKUX
METOJI0B, HCIIOJIb3Ysl ONIMCAHUE UCCIIEOBAHMSI, BBIACIATH IPOBEPSIEMOE
IIPEII0JIOKEHNE, OLIEHUBATh IIPABUIILHOCTD MOPSAIKA IPOBEACHUS UCCIEN0BaHNU,
JIeJ1aTh BBIBOJIBI;

IPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3MUECKUX SBICHUN WIN (PU3UUYECKUX CBOICTB
Ten (KanuUISIpHBIE SBJICHUS, 3aBUCUMOCTD JJaBICHUS BO3]/lyXa OT €ro o0bEéMma,
TEMIEPATYPbI, CKOPOCTHU MPOIECCa OCTHIBAHUS U HArpeBaHUs MPU U3TYUEHUH OT LIBETa
U3JIydarouel (mornomaroieit) moBepXHOCTH, CKOPOCTh UCIIAPEHUS BOJbI OT
TEMIIEPATYPHI JKUJKOCTH U IUIOLIAIN €€ IIOBEPXHOCTH, MIEKTPU3ALNS TEN U
B3aMMOJICHCTBHE IEKTPUUECKUX 3apsAI0B, B3aUMOJICHCTBUE TOCTOSIHHBIX MarHUTOB,
BU3YalIM3alisl MAarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB, IEUCTBUS MAarHUTHOTO MOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBA JIEKTPOMAarHnuTa, CBOMCTBA AIEKTPOABUTaATENS
MOCTOSIHHOT'O TOKa): (hOpMYJIMPOBATH MPOBEPsiEMbIE MPEAIONIOKEHHS, COOUPATh
YCTaHOBKY U3 MPEIJI0KEHHOTO0 000PYAOBaHHUS, OMIMUCHIBATh X0 ONbITA U
(bopMyIUPOBATh BHIBOJIBI;

BBITNIOJIHATH NMPSMbIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEILHOM BIIaXKHOCTH BO3/1yXa,
CHWJIBI TOKA, HAIIPSKEHUS C MUCTIO0JIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB U TaTUYHKOB
(bu3nUeCKUX BEJTMYMH, CPABHUBATH PE3YIbTAThl U3MEPEHUN C YUETOM 3aaHHOM
abCOJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BEIUYHHBI OT JPYroi ¢
MCIIOJIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCMMOCTD CONIPOTHUBIIEHUS IIPOBOJHUKA OT
€ro JUTUHBI, TUIONIA/I TONIEPEYHOr0 CEYEHUS U YACIbHOTO CONIPOTUBIICHHSI BEIIECTBA
MIPOBOJHMKA, CUJIbI TOKA, UYIIETO Yepe3 IPOBOJAHUK, OT HAMIPSKEHUs Ha TPOBOIHUKE,
MCCJIEJOBAHME [TOCIIE0BATEIBHOTO U APAJUIEIBHOIO COEAMHEHUN TPOBOAHHUKOB):
IUIAHUPOBATh UCCIIEI0OBAaHUE, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIeTys
IPEI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3yIbTAThl MOJYYEHHOM 3aBUCHMOCTH B BHJIE
TaOJIMI U TpaUKOB, AETATH BBIBOABI 110 pe3yJbTaTaM HCCIIEIOBAHHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHU (PU3NYECKUX BEJIUUUH (yelbHas TEMI0EMKOCTh
BEIIIECTBA, CONPOTUBJICHNE POBOAHMKA, Pa00Ta U MOILTHOCTh JEKTPUUECKOTO TOKA):



IUTAHUPOBATh U3MEPEHUs1, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISTh 3HAYEHNE BETUUNHBL;

e co001aTh MpaBUiia TEXHUKU O€30MacHOCTH MPpHU padboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

®  XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS N3YUYEHHBIX TPUOOPOB M TEXHHUECKUX
YCTPOMCTB € ONMOPOI HA UX ONKCAaHUsA (B TOM YHCIIE: CUCTEMA OTOIUIEHHUS JJOMOB,
TUTPOMETD, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUMK IIEKTPUUECKOM
SHEPTUH, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArPEeBaTEIbHBIE IIEKTPONIPUOOPHI
(IprMeEpBI), HIEKTPHUUECKUE MTPETOXPAHUTEIH, SITEKTPOMATrHUT, SJIEKTPOIBUTATEIb
MOCTOSIHHOTO TOKA), HCIIOJNB3YsI 3HAHUS O CBOMCTBAX (PU3UYECKUX SIBICHUH U
HeoOXouMbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPONCTBA U H3MEPHUTEIIbHBIE TPHOOPHI IO
CXEeMaM U CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETP, IBUTATENh BHYTPEHHETO CrOPaHus, SJIEKTPOCKOI, PeOCTaT), COCTABIISATh
CXEMBI JIEKTPUUECKHX LIETeH ¢ OCe0BaTEeNbHbIM U MAPAIJIEIbHBIM COSJUHEHUEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [PUBOJWUTH MPUMEPHI (HAXOAUTh HH()OPMAIIHIO O IIPUMEPAX ) MPAKTUIECKOTO
MCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B OBCEAHEBHOW KHU3HU /711 00ECIICUECHUS
0e30MacHOCTH NP OO0paIeHUH ¢ TPUOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH,
COXpaHEHHUsI 310pOBbs U COOJIIOIEHUS HOPM KOJIOTUUYECKOTO ITOBEJCHUS B
OKpYKarolllei cpere;

®  OCYILECTBJIATh MOMCK MH(OpMaIUK pusnueckoro coaepxkanus B IHTepHere, Ha
OCHOBE NMEIOIINXCSI 3HAHUH U ITyTEM CpaBHEHHS JOMOTHUTEIBHBIX HICTOYHUKOB
BBIICTISITH HHPOPMAIIIIO, KOTOPAs ABISETCS TPOTUBOPEUHBON UM MOXKET OBITh
HEJIOCTOBEPHON;

®  ICIIOJIb30BATh MPH BBHIOJHEHUH YUeOHBIX 33JaHUIl HAYYHO--TIONMYJISPHYIO TUTEPATYPY
(bu3nUecKoro coxepkaHus, CIpaBOUHbIe MaTepHaJIbl, pecypchl ceTu MHTepHeT,
BJIAJIETh MPHEMaMH KOHCIIEKTHPOBAHMUS TEKCTa, TPEoOpazoBaHmst HHPOPMAIINU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3JaBaTh COOCTBEHHbIE MTUCHMEHHBIE U KPATKHE YCTHBIE COOOLIECHHS, 0000111as
UH(POPMAIIHIO U3 HECKOIBKUX NCTOYHUKOB (PH3HUECKOTO COJICPKAHUS, B TOM UHUCIIE
MyOIMYHO MPEACTABIATH PE3yIbTAThl MPOSKTHOM MUITH HCCIEI0BATENbCKON
JESTENIbHOCTH, MIPH TOM IPaMOTHO UCTIOJIB30BaTh U3YUEHHBIN MOHATHIHBIN ammapaT
Kypca (pHU3UKH, COPOBOXKIATh BRICTYIUICHHE MTPE3CHTAIHCH;

® [IpU BBINOJHEHUH YYEOHBIX MPOEKTOB U UCCIIEAOBAHUH (PU3MUECKUX TPOILIECCOB
pacnpenensiTb 0013aHHOCTH B TPYIIIE B COOTBETCTBUU C ITOCTABJIEHHBIMU 3a/1a4aMH,
CIIETUTH 32 BHIMOJTHEHUEM TUTaHA JHUCTBUI U KOPPEKTUPOBATH €0, aJIeKBATHO
OIICHUBATh COOCTBEHHBIN BKJIAJl B ACSITEILHOCTD TPYIIIbI, BRICTPAUBATH
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSBIISISI TOTOBHOCTH pa3penaTth KOH(IUKTHL.

K koH1y 00ydenust B 9 Kkjacce rnpeiMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

® CIOJIB30BATh MOHATHS: CUCTEMa OTCUYETa, MaTepuaibHas TOUKa, TPAeKTOpus,
OTHOCUTEIIbHOCTh MEXaHUYECKOT0 ABMKECHHUSI, edopMarus (ynpyrasi, IiacTuieckas),
TpPEHME, IEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTD U NEPETPY3KH, LIEHTP
TSKECTH, AOCOTIOTHO TBEPOE TEJO, IEHTP TAHKECTU TBEPAOrO Tela, paBHOBECHE,
MeXaHU4YeCKre KoueOaHus U BOJIHBI, 3BYK, HHPPa3BYK U YIbTPa3BYK,



3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIICKTPHI HCITYCKaHUs U TIOTJIOICHUS, alb(a-, OeTa- U raMmma-
W3JIy4€HHUS], U30TOIbI, SiZICpPHAst SHEPIeTHKA;

pasnuyaTh siBJIeHUs (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOIUHENHOE JIBIKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOHOE MaJICHHUE TEN, PABHOMEPHOE
JBUKEHHE 110 OKPY>KHOCTH, B3aMO/JICHCTBHE TEJI, PEAKTUBHOE IBUKECHHE,
KosiebaTebHOE IBM)KEHHUE (3aTyXarollre 1 BEIHYK/ICHHBIE KoJieOaHus ), pe30HAaHC,
BOJIHOBOE JIBUKEHHE, OTPAXKEHHE 3BYKa, IPSIMOJIMHENHOE PacpOCTpaHEHHE,
OTpakeHHE U MPEJIOMJICHHE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3IOKECHHE
0esIoro cBeTa B CIEKTP U CI0KEHUE CIIEKTPaIbHBIX IIBETOB, AUCIIEPCHS CBETA,
€CTECTBEHHAsI paJIMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa U3ITYyUCHUs)
M0 ONMKMCAHMIO UX XapPaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINUX
JTaHHOE (hU3HUECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBIICHUE U3YYCHHBIX (DU3MUECKUX SBJICHHUN B OKPYXKArOIIeM MUpE (B
TOM 4ucie (pU3nIecKue IBICHUS B IPUPO/JIe: MPUIUBBI U OTIUBBI, IBUKECHHE TIAHET
ConHe4yHOM cUCTEeMBl, PEAKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCHPUITHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHE BOIHBI, I[lyHAMH, 3X0, I[[BETa TeJl,
ONTUYECKHUE SIBJICHUS B MPUPOJIE, OMOJIOTHUECKOE JIEHCTBUE BUAMMOTO,
yIbTPapuOIECTOBOIO U PEHTI€HOBCKOT'O U3ITyUYEHUH, €CTECTBEHHBIN PaInOaKTUBHBIH
¢doH, KOCMUYECKHE TyYH, PAAMOAKTUBHOE H3TYyUCHHE IPUPOJIHBIX MUHEPAJIOB,
JIEWCTBUE PAIMOAKTUBHBIX H3Ty4YE€HUN HAa OPTaHWU3M UYeJI0OBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO 33/1a4y B yueOHYIO, BBIICIATH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )
(bu3NYECKUX SIBICHUN;

OTUCHIBATh U3YUCHHBIC CBOMCTBA TeJ U (PU3UYECKUE SBIICHUS, UCTIONB3YS (PU3UUECKUE
BEJIMYMHBI (CPEIHSS U MTHOBEHHAs! CKOPOCTh TeJla IPU HEPABHOMEPHOM JABUKEHUU,
YCKOPEHHE, IepEMEILEHUE, TYTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CUJla YIPYTOCTH,
CHUJIa TSKECTH, YCKOPEHHE CBOOOHOTO MaJIeHHs], BEC Tella, UMITYJIbC TeJla, UMITYJIbC
CHUJIBI, MEXaHWYECKast paboTa U MOIIHOCTb, MOTEHIIMATIbHAS YHEPTUS TeJIa, TOTHATOTO
HaJ TOBEPXHOCTHIO 36MJIM, TOTEHIIMAIbHAS SHEPTUS CKATON NPYKUHBI, KHHETHYECKast
DHEPrus, MOJTHAS MEXaHHUECKask YHEPTHs, IIEPUOJT U YaCcTOTa KojeOaHuH, ITruHa
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTes b MPEIOMIICHHS
cpenpl), PY OMUCAHUHY TIPABUIIHFHO TPAKTOBATh (PU3UUECKHUIA CMBICIT UCTIONB3yEeMbBIX
BEJIMYMH, 0003HAYCHUS U €IUHUIIBI (PU3UIECKUX BETHYNH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (DU3MUECKYIO BEIMUUHY C APYTUMU BETUYUHAMU, CTPOUTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (DH3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3HUECKHE SIBICHUS U MPOIIECCHI, UCIONB3YS 3aKOH
COXpaHEHUS SHEPTHH, 3aKOH BCEMUPHOTO TATOTCHHUSI, IPUHIIUATI CYTIEPIIO3UITUN CHIT,
MIPUHITATT OTHOCUTEIHHOCTH [ amuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPaKEHUS U MPEJTOMIICHUSI CBETA, 3aKOHBI COXPaHEHUS 3apsI0BOT0O U
MacCOBOT'O YHCEII MIPU SAEPHBIX PEAKIUAX, IPU ITOM J1aBaTh CIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3aIllUCHIBATh €M0 MAaTEMaTHUYECKOE BBIPAXKECHUE;

OOBSACHATH (PU3UYECKUE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIC M B KOHTEKCTE
CUTYallui IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISITh IPUUMHHO--
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHUX IIaroB ¢ OMOpoi Ha 2—
3 U3YYCHHBIX CBOHCTBA PU3NYCCKUX SBIICHUH, PU3NIECKIX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;



pelaTh pacy€THbIE 3a7a4i (ONHUpAIOLINECsS Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIOIb3Ys
3aKOHBI ¥ (POPMYJIBL, CBS3bIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIN3a
YCIIOBUS 33J]a4 3alIUChIBAaTh KPATKOE YCIOBUE, BBIBIATH HEIOCTAIOIINE WIIH
U30BITOYHBIC TAaHHBIE, BEIONPATH 3aKOHBI B (DOPMYJIbI, HEOOXOUMBIE IS PEIICHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATUCTUYHOCTD [TOJyYEHHOTO 3HAUCHHS
(bu3n4eCcKOil BETUUNHBL;

pacrio3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PEIINUTh MPHU MOMOIIH (PU3NIECKUX
METO/I0B, HCIIOJIb3YsI OIIMCAHUE UCCIIEJOBAHUS, BBIACIATH IPOBEPSIEMOE
IIPEII0JIOKEHNE, OLIEHUBATh IIPAaBUIILHOCTD MOPSAIKA IPOBEACHUS UCCIIEA0BaHNUS,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yIbTaThl HAOIIOCHUN U OIIBITOB;

MPOBOJIUTH OTBITHI IO HAOIIOIEHUIO (PH3MUECKUX SBICHUN MM (PH3MUECKUX CBOMCTB
Ten (M3y4eHHe BTOpOro 3akoHa HbroTOHA, 3aKOHA COXPAHEHHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaeOaHui Mpy>KMHHOTO MasiTHUKA OT Macchl rpy3a M *KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/AbI MaJIbIX KoJeOaHU, MPAMOIMHEHHOE PAaCIpOCTpaHEHUE
CBETa, pa3IoKEeHHE OEJIOT0 CBETa B CIIEKTP, U3YUCHNE CBONCTB M300paKeHHUS B
TUTOCKOM 3€pKaJie ¥ CBOMCTB M300paskeHMsI IpeIMETa B COOMpAIOIIeH JINH3E,
HaOJII0IeHUE CIUIOMIHBIX M JMHEHYAThIX CIIEKTPOB U3IYUYEHUs): CAMOCTOATEIbHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOIO HAOOpa 000py10BaHMs, ONUCHIBAThH XOJI OIBITA U
€ro pe3yabTaThl, (POPMYIHUPOBATH BHIBOIBI;

IPOBOJIUTH IIPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpenenss cpeaHee
3HaueHUE U3MepsieMOl BeIMUUHBI ((POKYCHOE pacCTOSIHUE COOUpAroIel JIMH3bI),
000CHOBBIBATH BHIOOP Crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IIPOBOAMTD UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NUYECKUX BEJIMYMH C UCIIOJIb30BaHUEM
OPSAMBIX U3MEPEHHH (3aBUCMOCTb ITyTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM
JIBIDKEHUH 0€3 HauyaJIbHOW CKOPOCTH, NMEepHO/ia KoJIeOaHni MaTeMaTu4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPAa)KEHUS CBETA OT YIJla NaJeHus U
yrja npejoMIIeHHsl OT yIJla NaJleHus): IUIAaHUPOBATh UCCIIEI0BAaHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (PMKCUPOBATh PE3y/IbTaThl HOJIYYEHHON 3aBUCUMOCTH
(Gu3MUecKrX BETUYMH B BUJE TaOIUI] U TpaMKOB, AeTaTh BHIBOJBI IO PE3yJbTaTaM
HCCJIEJIOBAHMUS,

POBOJIUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEITUUUH (CPETHSS CKOPOCTh U
YCKOpEHUE TeJa MPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHUE CBOOOIHOTO MaJIeHus,
KECTKOCTD MPYXKUHBI, KOOPPUIUEHT TPEHUSI CKOJIbKEHUS, MEXaHU4YecKasi paboTa u
MOIITHOCTb, YaCTOTA U MEPUO/ KOJIeOaHUH MaTeMaTHYECKOTO U MPYKHUHHOTO
MasiITHUKOB, ONITHYECKas! Crjla COOMPAIOLIEH JIMH3bI, PaIHOAKTUBHBINA (OH):
TUTAHUPOBATh U3MEPEHUsI, COOMPATh IKCTIEPUMEHTATBHYIO YCTAHOBKY Y BBITTOJTHSI T
U3MEpPEHUsI, CIeTys MPEUI0KEHHOW HHCTPYKIINH, BEIYUCIIATH 3HAYEHUE BETMUNHBI U
aHAJIM3UPOBATH MOJyYEHHbIE PE3YyIbTATHI C YIETOM 3a/JaHHOMN MOTPEIIHOCTH
U3MEPEHUI;

co0JIr01aTh MpaBHiia TEXHUKH O€30MTaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM
o0opynoBaHueM;

pas3nn4aTh OCHOBHBIE MMPU3HAKH U3YYEHHBIX (PU3MUYECKUX MOJENCi: MaTepruatbHas
TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUCUHBIH UCTOYHUK CBETA, Iy, TOHKas JINH3A,
IUTaHETapHasi MOJIENb ATOMA, HYKJIOHHAsi MOJIEJIb @aTOMHOTO S/pa;

XapaKTeprU30BaTh MPUHLUIIBI AEUCTBHUS U3YUEHHBIX MPHOOPOB U TEXHUUECKUX
YCTPOMCTB € ONOPOM Ha MX OMUCAHUSA (B TOM YHCIIE: CIUAOMETP, JaTUUKHU IOJI0XKEHUS,



paccTosHUS U YCKOPEHHUs, paKeTa, 9X0JI0T, OYKH, IEPUCKOI, (poToanmapar, ONTHUYECKHUE
CBETOBO/IbI, CIEKTPOCKOII, JO3UMETP, Kamepa BuibcoHa), UCrob3ys 3HaHUS O
CBOMCTBaxX (YM3MUECKUX SIBICHUN U HEOOXOAMMBIE (PU3NICCKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKU U3YUCHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB MPH PEIICHUH y4eOHO--
MPAKTUYECKUX 3aJa4, ONTUYECKUE CXEMBI JIsl TIOCTPOCHUS H300pakeHUH B TNIOCKOM
3epKalie ¥ COOMparoiei TuH3e;
MPUBOJIUTH MPUMEPHI (HAXOIUTH HHPOPMAIUIO O TPUMEPaX) MPAKTHUECKOTO
UCTIOJIb30BaHUs (PU3MUYECKUX 3HAHUH B IIOBCEAHCBHOW KHU3HU JIJIsi 00ECIICUCHHUS
0€30MacHOCTH MPH OO0pAICHUH ¢ TPHOOPAMU U TEXHUYECKHUMH YCTPONCTBAMH,
COXpaHEHHUS 3I0POBbS U COOIOICHUS HOPM SKOJIOTUYECKOTO TMTOBEJCHHS B
OKpY’Karolllen cpeae;
OCYIIECTBIISATh TOUCK MH(pOopManuu uznueckoro coaepkanus B lurepuere,
CaMOCTOSITENILHO (POPMYIUPYS MOUCKOBBIH 3aIIPOC, HAXOAUTH IYTH ONPEACTICHUS
JIOCTOBEPHOCTH MMOTYICHHON MH(POPMAITUN Ha OCHOBE UMEIOIINXCS 3HAHUN U
JIOTIOJTHUTEIbHBIX HUCTOYHUKOB;
MCIIOJIH30BATh MPH BHITIOJHEHNUN YU€OHBIX 3aaHUI HAYYHO--TIONMYJISIPHYIO JIUTEPATypy
buznyecKoro cogepxaHus, ClipaBOYHbIC MaTepUabl, pecypchl cetu VHTepHeT,
BJIa/IeTh MpUEMaMU KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIUH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;
Co3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(OpMaIIUU
13 HECKOJIbKUX UCTOYHUKOB (PH3NYECKOTO COIEPIKAHNUS, TYOJIUYHO MPEICTABIATh
pe3yabTaThl MPOEKTHON MM MCCIIEIOBATEIHCKON AEATEIHLHOCTH, IPU ITOM IPAMOTHO
MCIIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN ammapaT U3y4yaeMoro paszzena GU3nKu U
COTMPOBOXKAATH BBHICTYIIJICHUE MPE3EHTAIUEH ¢ yUETOM 0COOEHHOCTEN ayTUTOPUU
CBEpPCTHUKOB.

e Kputepuu n Hopmbl OLLEHKU 3HAHUIA U yMeHUI obyuatowmxca no pusmke
OueHKa YCTHbIX OTBETOB Y4alLUXca
OTmeTKa «5» cTaBUTCA B TOM C/ly4ae, eCn y4alMinca NoKasbiBaeT BepHoe
NOHUMaHWe GU3NYECKOM CYLLLHOCTU PacCMaTPUBAEMbIX ABNIEHUIA U 3aKOHOMEPHOCTEMN,
3aKOHOB M1 TEOPUI, a TaKKe NpaBuibHoe onpeaeneHne GUanyYecKkux BeNYmH, Nx
eaANHUL, M cnocoboB M3MepeHUA: NPABU/IbHO BbIMOHAET YePTEKM, CXeMbl U TpaduUKK;
CTPOWT OTBET N0 CO6CTBEHHOMY MAAHY, CONPOBOXAAET PACCKa3 COBCTBEHHbIMM
npumepamu, ymeeT NPUMEHATb 3HAHUA B HOBOM CUTYaL MU NPU BbINMONHEHUN
NPaKTUYECKNX 3aJaHUI; MOXKET YCTAHOBUTb CBA3b MEKAYN3y4aeMbIiM U paHee
N3yYeHHbIM MaTePUANOM Mo Kypcy PU3MKK, a TaKKe C MaTepranom, yCBOEHHbIM Npu
N3y4eHnn apyrux npegmeTos.
OTmeTKa «4» CTaBUTCA, €CIM OTBET YYEeHWNKa yA0BNETBOPAET OCHOBHbIM TpeboBaHMAM
Ha oLleHKy 5, HO aaH 6e3 ncnonb3oBaHWA COBCTBEHHOrO NJ1aHa, HOBbIX NPUMepPOB, 6e3
NPYMeEHEeHNA 3HaHW B HOBOW cUTyauuu, 6e3 ncnonb3oBaHMA CBA3EN C paHee
N3yYeHHbIM MaTEPUANOM U MAaTEPUANIOM, YCBOEHHbIM NPU U3y4eHUN AP. NpesMeTOB:
€CNN yyalLmica gonycTua ogHy ownbry nnmn He 6onee AByx HEAOUYETOB U MOXKET MX
NCNPaBUTb CAMOCTOATENIbHO UK C HEGOIbLION NOMOLLBIO yYUTeNA.
OTmeTKa «3» CTaBUTCA, €CAN YHaLMINCA NPABUIbHO NOHMMAET GU3NYECKYIO CYLLHOCTb
paccmaTpuBaemblX ABAEHUA U 3aKOHOMEPHOCTEN, HO B OTBETE MMEIOTCA OTAE/IbHble
npobenbl B yCBOEHWM BONPOCOB Kypca GpU3MKK, He MPenATCTBYIOWME fanbHerwemy



YCBOEHMIO BOMPOCOB NPOrPaMMHOro MaTepurana: yMmeeT NPUMEHATb NOyYeHHble
3HAHWA NPU PeLIEeHMN NPOCTbIX 33434 C UCMO/Ib30BAHNEM FrOTOBbIX GOpPMY, HO
3aTpyaHAETCcA Npu peweHnn 3aga4, Tpebyowmnx npeobpaszoBaHna HEKOTOPbIX
dopmyn, gonyctun He 6onee ogHou rpyboin owmnbku n asyx Heao04€ETOB, He bonee
OAHOM rpyboin n ogHom Herpyboit ownbku, He 6onee 2-3 Herpybbix OLWNOOK, 04HOM
Herpy6oit oWmnbKKM 1 TPEX HeaoYETOB; gonycTua 4-5 Heao4ETOB.

OTMmeTKa «2» CTaBUTCA, €C/IN YHaLLMINCA He 0BNAAEN OCHOBHbIMU 3HAHUAMM U
YMEHUAMU B COOTBETCTBUM C TPebBOBaHUAMM NPOrpaMmbl U Z0NYCTUA 6osblue OWNHOK
M HeJ,04ETOB, YemM HEOBXOAMMO AN1A OLEHKU «3»,

OueHKa KOHTPO/IbHbIX paboT

OTtmeTKa «5» cTaBUTCA 3a paboTy, BbINOJHEHHYIO MOJIHOCTbIO 6€3 OWKNOOK U
HeZO04YETOoB.

OTmeTKa «4» cTaBUTCA 3@ PaboTy, BbINOJHEHHYHO NMOJIHOCTBIO, HO NPU HAaZIMYUK B HEN
He 6oneeoaHol rpyboii U oaHOM Herpyboi owmnbKM U 0AHOro Heago4u€ETa, He bonee
TPEX He404ETOB.

OTMmeTKa «3» CTaBUTCSA, C/IM YY4EHWUK NPaBUIbHO BbINOJHWA He MeHee 2/3 Bcei
paboTbl AN gonycTnn He bonee oAHOM rpybol OWNOKM M ABYX HEA04YETOB, He bosee
OZHOM rpyboii olWnbKMKN 0aHOM Herpybon ownbKK, He Bonee Tpex HerpybbIx OWNBOOK,
OZHOM Herpyboi OoWNOKM M Tpex Hefo4YETOB, NPU Hannumm 4 - 5 HeaoYETOB.
OTMeTKa «2» CTaBUTCA, €C/IM YNC/I0 OLUMOOK M HELOUYETOB NPEBbLICMNO HOPMY AN
OLUEHKM 3 MU NPaBU/IbHO BbINOAHEHO MeHee 2/3 Bceit paboTbl.

OueHKa nabopatopHbIX pabor

OTmeTKa «5» cTaBUTCA, €CN yYaLMIcs BbINOAHAET paboTy B NosIHOM ob6beme ¢
cobnoaeHnem HeobxoanMMo Nocaea0BaTeIbHOCTM NPOBEAEHUA OMbITOB U
N3MepPEeHNN; CaMOCTOATENbHO M PaLMOHaNbHO MOHTUPYET Heobxoaumoe
obopynoBaHMe; BCE ONbITbl MPOBOANT B YCIOBUAX U peXMMax, obecnednBatowmx
nosly4eHue NPaBuU/IbHbIX Pe3ynbTaToOB M BbIBOAOB; cobatogaeT TpeboBaHWs NpasBun
6€30nacHOCTU TPyAa; B OTYETE NPaBUIbHO M aKKYPaATHO BbINOJIHAET BCE 3anucK,
TabAnUpl, PUCYHKM, YepTexXM, rPaduKmM, BbIYMCAEHMA; NPABUIBHO BbINOJHAET aHaNM3
norpeLHoCTeN.

OTtmeTKa «4» CTaBUTCA, €C/I1 BbINOJIHEHbI TPeBOBaHMA K oUeHKe «5» , HO Bbifio
AonyLeHo ABa

— TpU HegoueTa, He 6osee ogHOM Herpyboli OWNMOKKM M O4HOro HeAOYETa.

OTmeTKa «3» cTaBuTCA, ecnn paboTa BbINOSIHEHA HE MOAHOCTbIO, HO 06bem
BbINOJIHEHHOM YAacTW TaKOB, MO3BO/AET MONYYUTb MNPaBWU/bHbIE pPe3y/abTaTbl WU
BbIBOZbI: €CIN B XOA4€ NPOBEAEHWUA ONbITa U U3MEPEHUI BbINN AONYLLEHBI OLUMOKMN.
OTmeTKa «2» cTaBuTCA, ecan paboTa BbINOJIHEHA He MNONAHOCTbIO M 06bem
BbINOJIHEHHOM YacTN PaboTbl He NO3BONAET CAENATb NPaBWUJIbHbIX BbIBOLOB: €C/N
OnNbITbl, U3SMEPEHMUA, BbIYNCNEHUA, HABAOAEHNA NPOU3BOAUANCE HEMPABUBLHO.
OueHKa yMeHUM peLuaTb pacyeTHble 3a4a4m

OTmeTKa «5» - B 10rMYeCKOM paccyKAeHUn 1 pelleHnn HeT owmnbok, 3a4a4a pelleHa
paLMOHaNbHbIM cnocobom.

OTMmeTKa «4» - B 10rMYECKOM PaCCYKAEHUM U PeLUEHMUN HET CYLLEeCTBEHHbIX OLNOOK,
HO334a4a pelleHa HepaunoHanbHbiM cnocobom nam ponyuieHo He 6onee AByx
HecyLLeCTBEHHbIX OLMOOK.

OTMeTKa «3» - B IOTMYECKOM PACCyKAEHUM HET CYLL,EeCTBEHHbIX OWNOOK, HO
[ONyLLEeHa CyLecTBEHHAA OWKNOKA B MaTEMATUYECKUX pacyETax.



e OTMeTKa «2» - UMETCA CYLLEeCTBEHHbIE OWMOKN B IOTMYECKOM PACCYXKAEHUN U B
pelweHun.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 o - 2
VISHIEA * Hayka © TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBI METO/ MTO3HAHUS 2 1 bubmorexa LIOK
' i A https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P H https://m.edsoo0.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 hgpil;ll()nféeiiasi.ru 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
b K
3.1 WNuepuus, Macca, IIIOTHOCTh 4 1 nomorexa LO

https://m.edso0.ru/7f416194
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bubmuorexa [JOK
32 Cuta. Buge ot 14 2 https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 Mexatirieckoe ABmKCHHE 3 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBieHuss TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
42 flapterne xuaKoCTH > https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTpYKEHHOE 7 3 bubnnorexa [HOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
>1 Paora u MOIHOCTE 3 L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CXAMIICCKaL SHepritt https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
bu6mmoreka [IOK
1.1 C i 7
TPOCHHE I CBOMCTRA BEMlecTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6) 4
AICKTPOMATHITTHA HIAYIKHI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 68 3 14.5
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne  HaumeHoBaHue
(undposbie)
n/  pasgeaoButeM  Bcer Kourposbn — Ilpakruveck
oOpa3oBaTe/ibHbIE
n NporpamMMmel 0 ble padoThI ue padoThl
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
M
B:ii:;;::(oe bu6nuoreka [IOK
1.1 A 10 1 https://m.edsoo.ru/7f41a
CIIOCOOBI €ro
4a6
OTIMCaHMS
Banmoneiic bubmuorexa [JOK
HMOJICHCTBU
1.2 A 20 1 3 https://m.edsoo.ru/7f41a
e Tel
4a6
ST bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEeHUs
4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
MexaHu4eckue bubmmorexa LOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoJieOaHus
4a6
MexaHu4eckue bubmmorexa LOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Hroro no paszneny 15

Pa3pnen 3. DiieKTPOMArHuTHOE 110J1€ M 3JIEKTPOMATHUTHbIEC BOJIHBI

I?HCI;TI:I OM;FHHT bubmuorexa [JOK
3.1 o noJe 6 2 https://m.edsoo.ru/7f4la
ANEKTPOMArHUTH
4a6
BIC BOJIHBI
Hroro 1o pasuery 6
Pa3nen 4. CBeToBbIe ABJIEHUS
3aKOHBI but6mmoreka [IOK
4.1 pacrpoCTpaHCHH 6 2 https://m.edsoo.ru/7f41a
s CBeTa 4a6
JInH3B1 U Bbubnuorexa LIOK
4.2 ONTHYECKHE 6 3 https://m.edsoo.ru/7f41a

PpUOOPHI
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Paznoxenue bubnuorexa [IOK
4.3 Oeroro ceera B 3 2 https://m.edsoo.ru/7f41a
CIIEKTp 4a6
Hroro no pazgeny 15
Paznen 5. KBanToBbI€ sIBJIEHHSI
Ucnyckanue u bubmuorexa [JOK
5.1 MOTJIOLICHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpoetie bubmuorexa [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO si/Ipa
4a6
I bu6mmoteka [IOK
5.3 ;[alf . 7 1 1 https://m.edsoo.ru/7f41a
peaki 426
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001aI0IM I MOYJIb
[ToBTOpEeHUE N
00o001IeHme bubmuorexa [JOK
6.1 COZIepIKaHHUs 9 2 https://m.edsoo.ru/7f41a
Kypca GU3UKHU 3a 4a6
7-9 knacc
Htoro mo pazneny 9
Paznen 7. Hazpanue
HTtoro 0
OBUIEE
KOJIMYECTBO
YACOBIIO 102 3 27

[TPO'PAMME
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