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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o gpu3uke Ha ypOBHE OCHOBHOT'O OOIIETro 0Opa3oBaHusl COCTaBJIEHA Ha
OCHOBE TOJIOKEHUU U TpeOOBaHUM K pe3ybTaTaM OCBOSHHMS Ha 0a30BOM YPOBHE OCHOB-
HOM 00pa3oBaTeabHOM MporpaMmel, npeactaBieHHbXx B @I'OC OO0, a Takxke ¢ yuéToM
dbenepanbHOI paboyeil mporpaMmbl BocriuTanus U KoHlenuu npenojjaBaHust yaeOHOro
npeamera «Pusnka.

Conepxanue mnporpamMmbl 1o (U3MKe HamnpaBieHO Ha (QopMHUpOBaHHUE ecTe-
CTBEHHO-HAay4YHOU IPaMOTHOCTH 00YUAIOIINXCSI ¥ OPTaHU3AINIO U3yYCHUS (PUBHKHU Ha Jie-
SATEIbBHOCTHOU OCHOBE. B mporpaMmme no gpusnke yuuThIBalOTCS BO3MOXKHOCTH YU4€OHOTO
npeameta B peanuzainuu TpedoBannii ®I'OC OO0 k miaHUPyEeMbIM JTUYHOCTHBIM U Me-
TarpeMETHBIM pe3yJibTaTaM OOY4YeHHUs, a TakKe MEXKIPEIMETHbIE CBSI3H ecTe-
CTBEHHO-Hay4YHBIX YYECOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O O0IIIEro 00pa3oBaHusl.

[Iporpamma no pusuke ycraHaBIMBaET pacipeaesieHne ydeOHOro MmaTepuarna o ro-
naM oOydeHus (1o Kjaccam), mpejjiaraeT MPUMEpPHYIO TMOCIeI0BATeIbHOCTh U3YUEHUS
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COAEPKAHUS U YUETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

®uzrka ABIAETCS CHUCTEMOOOPA3YIOIIUM JUIsl €CTeCTBEHHO-HAYUYHBIX YUYeOHBIX
IPEIMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOIECCOB U SIBJICHUH, U3Y-
JaeMbIX XUMHEH, OUoJI0oTHeH, acTpoHOMUEN U (u3ndeckoi reorpadueii, BHOCUT BKJIA B
€CTECTBEHHO-HAY4YHYI0 KapTUHY MHpa, MPEeAOCTaBIseT Haubosee sicHble 00pa3ibl Mpu-
MEHEHUsI HAyYHOTO METO/1a TO3HAHUS, TO €CTh CIIOCO0a MOTYUYEHUS IOCTOBEPHBIX 3HAHUN
0 MUDE.

OnHa U3 TIIaBHBIX 3a71a4 (PU3UIECKOTO 00pa30BaHUs B CTPYKType 00IIero oopaso-
BaHUS COCTOMT B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH M HHTEpeca K
HayKe y 00yJarommxcs.

Nzyuyenue ¢usmku Ha 6a30BOM YpPOBHE MPEANOJaraeT OBIAJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLIUMHU €CTECTBEHHO-HAYYHYI0 TPAMOTHOCT:

— HAy4YHO OOBSICHATH SIBJICHUS, OIICHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO HUC-
CJIEIOBAHUS,

— HWHTEPHPETUPOBATH JAHHBIE M  MCIIOJB30BaTh HAyYHBIE  JI0KA3aTEIbCTBA

— IS TIOJTYYEHUS BBIBOJOBY.

Lenw n3ydyenus: GuU3NKU Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS OMPEICICHBI
B Konrnenmuu npenonaBanus yaeOHoro mpeameta «du3uka» B 00pa3oBaTEIbHBIX Opra-
Huzanusix Poccuiickoit denepanuu, peann3yronmx OCHOBHBIE 00IIe00pa3oBaTeIbHBIC
porpamMMBbl, YTBEpKAEHHON pemeHneM Kosutermn MunucrepcrBa npocseumenust Poc-
cutickoit denepannu (mporokon ot 3 aexkadbps 2019 r.

Ne TIK-4BH).

Henu uzyuenust Gpu3mku:



npuoOpeTeHNe HHTEpeca U CTPEMIICHHS 00YYarOINXCsl K HAY9HOMY U3YUYCHHIO
MIPUPOJIBI, PA3BUTUE MX UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEIA;
pa3BUTHE MPECTABICHUN O HAYYHOM METOJE TO3HAHUA ¥ (POPMUPOBAHUE UCCIIe-
JI0BAaTEIHCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBICHUSM;

dopMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4YeHUSI OCHOB
CTPOCHHS MaTepHuu U (QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH,

dopmMupoBaHUe MPEACTABICHUHN O POIH (PU3UKH AT Pa3BUTHSI IPYTHUX €CTECTBEH-
HBIX HayK, TEXHUKHA U TEXHOJIOTUH;

pa3BUTHE TNPEACTaBICHUI O BO3MOXKHBIX cepax Oyayiel nmpodeccroHaabHOM
JeSTeIbHOCTH, CBSI3aHHOW C (DU3MKOM, TOJATOTOBKA K JaJIbHEHIIIEMY O0OYUYSHHIO B
3TOM HampaBJICHHUH.

JlocTmkeHue 3THX 1ejIel MporpaMmsl 1o GU3MKe Ha YPOBHE OCHOBHOTO 00111eT0 00-

pPa30BaHHA obecreunBaeTCs PCHICHUCM CIICAYIOIINX 3ada4:

HpI/IO6p€TCHI/I€ 3HAHUH O AUCKPCTHOM CTPOCHHH BCUICCTBA, O MCXAHUYCCKUX,
TCIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX ABJICHUAX]

IPHOOPETCHUE YMEHUH OMMUCHIBATH U OOBICHATH (PU3HUCCKHUE SBICHUS

C UCIOJIb30BAHKMEM TIOJyUYCHHBIX 3HAHUH;

OCBOCHHE METOJOB PEIICHUS MPOCTEUIITUX PACUETHBIX 334 C UCITIOIH30BAHUEM
duznuecKux Mojeel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1ay;
pa3BHUTHE YMEHUN HAOIOAATh IPUPOAHBIC SIBICHUS U BBIOIHATH OIBITHI, JIa00pa-
TOpPHBIE PaObOTHI U IKCIIEPUMEHTATBHBIE UCCIIEIOBAHUS C UCIIOJIB30BAHUEM H3Me-
PHUTEILHBIX TPUOOPOB;

OCBOCHHE TTPUEMOB pabOTHI ¢ HH(pOpMaIuel GU3NIEeCcKoro coaepKanusl, BKItoUas
UH(GOPMAIIHIO O COBPEMEHHBIX IOCTIXKEHUSIX (DU3UKH, aHATIU3 U KPUTUYECKOE OI1e-
HUBaHHE MH(OPMAIINH;

3HAKOMCTBO €O chepamMu mpodecCHOHaTbHOMN NeITeNbHOCTH, CBSI3aHHBIMU

¢ (hU3MKOH, U COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JJOCTIKEHUSIX (Pu-
3UYECKOUN HAyKH.

Ha uzydenne gusuku (6a30BbIil ypOBEHB) Ha ypOBHE OCHOBHOT'O 00111€T0 00pa3oBa-

Hus otBoauTcs 238 yacoB: B 7 kiacce — 68 vacoB (2 4aca B Henelo), B 8 kiacce — 68
yacoB (2 yaca B Heziento), B 9 kinacce — 102 yaca (3 yaca B Hellelo).

[Ipennmaraemsrii B mporpamMme 1o Gu3nKe nepedeHb 1a00paTOpHBIX padOT U OTIBITOB

HOCHUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JelaeT BRIOOp MpoBeaeHHs 1abopaTop-

HBIX Pa0OT M OMIBITOB C YUYETOM HHAUBUAYAIBHBIX 0COOEHHOCTEH 00yUYarOIMUXCsl, CITUCKA

OKCIICPUMCHTAJIBHBIX Ba,Z[aHI/H?I, npeajdaraCMbIX B paMKaX OCHOBHOI'O I'OCYyAdapCTBCHHOI'O

9K3aMeHa Mo (pu3HuKe.



COIAEPKXAHUE OBYYEHUA

7 KITACC Paspnen 1. ®u3uka u e€ poJib B IO3HAHUM OKPY/KAIOLIEro MUpa

®dusuka — HayKa o npupoje. SBieHus npupoasl. PusnyecKue sBICHUS:
MEXaHUYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

duznyeckre Beau4UnHbL. M3mepenue puznueckux BeanunH. Puznyeckue npudopshl.
[TorpemHocTh n3MepeHnii MexxayHapoaHas CUCTEMA EAUHULL.

Kak ¢usuka ©u  JOpyrue  eCTeCTBEHHbIE  HAyKd  M3Yy4aloT  MPUPOSY.
EcTtecTBeHHO-HAY4YHBI METO/ MO3HAHUS: HAOII0AeHIE, TOCTAHOBKA HAYYHOI'O BOIIPOCa,
BBIIBIDKEHHE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00bsICHEHUE HA0II0/1ae-
Moro siBjeHusi. Onucanue GU3NUECKUX SBICHUHN C OMOIIbIO MOJIETIEH.

Jlemoncmpayuu
MexaHuyeckue, TeIIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSL.
dusndeckre NpruOOPHI U MPOIEypa MPAMBIX U3MEPEHUN aHAIIOTOBBIM U ITU(POBHIM
npruOOpOM.

JlabopamopHuvie pabomul u onvimol

OmnpeneneHre NEeHBI ASIEHUS KAl H3MEPUTEIILHOTO TPprUOopa.

N3mepenne paccTosTHUN.

N3mepenne 00bEMa JKUIKOCTH U TBEPIOTO Tela.

Omnpenenenne pa3MepoB MaJIbIX TEIL.

V3MepeHne TeMnepaTyphl Ipu TTOMOIIHN KUIKOCTHOTO TEPMOMETPA U TATIHKA TEM-
TIepaTyphl.

IIpoBeneHue uccneqoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCTH IOJNETA IIApUKa,
MyIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIe, YeM OO0JIbIIe BHICOTA ITyCKa.

Pa3pen 2. IlepBoHayasibHbIE CBeIeHUS 0 CTPOEHUH BelleCTBA

CTpoeHHE BEIIECTBA: aTOMBI M MOJICKYJIbI, MX pa3Mepbl. ONIbITHI, JOKa3bIBAIOIIHE
JTUCKPETHOE CTPOCHHUE BEIICCTBA.

JIBrxeHune yacTuil BemiecTBa. CBA3b CKOPOCTH JIBMKEHUS YaCTHUII C TEMIIEPaTypPOH.
bpoyHoBckoe nBmwxkenue, nuddys3us. BzanMoaelcTBie 4acTHIl BEIIECTBA: MPUTHKCHHEC
1 OTTAJIKWBAHUE.

ArperatHple COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH U TBEPABIX (KpH-
CTaJTMYecKux) Tea. B3auMocBsa3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHMSIX M MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHhIX COCTO-
STHAM BOJIBI.



Jlemoncmpayuu
HaOntonenne OpoyHOBCKOTO IBUKEHUS.
Habmronenune nuddysun.

H&6HIOI[CHI/IC HBJ'ICHPIﬁ, O6L$ICH$IIOH_II/IXC${ MNPUTSKCHUCM HJIM OTTAJIKMBAHWECM 4Ya-
CTHII BCIICCTBA.

JlabopamopHvie pabomul u onvimol
OrneHka quaMeTpa aroMa METOJIOM PSI0B (C UCcToyib30BaHUeM (doTorpaduii).
OMnbITHI O HAOTIOICHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

OTBITHI TTO 06HaPY)KCHI/IIO ﬂeﬁCTBHH CUJI MOJICKYJIIPHOTI'O IPUTSAKCHUA.

Pa3nen 3. /IBu:keHMe M B3auUModeiicTBHE TeJl

Mexanuyeckoe ABWKeHUE. PaBHOMEpPHOE U HEpaBHOMEpPHOE IBUXKEHHUE. CKOPOCTb.
Cpennsis CKOpOCTh TP HEPABHOMEPHOM JIBUKEHHUU. PacU€T yTH U BpeMEHU JIBUKEHUS.

SBneHune nHEepUUM. 3aKOH MHEPLMH. B3auMoieiicTBHE Tell Kak MpUYrHA U3MEHECHUS
CKOpOCTU ABWXKEHHUA Tel. Macca kKak Mepa MHEPTHOCTH Teja. III0oTHOCTH BellecTsa.
CBs13b TUIOTHOCTH € KOJIMYECTBOM MOJICKYJI B €AMHUIIE 00bEMA BEIleCTBA.

Cuna kak XapakTepucTuka B3aumojeicteus ten. Cuiia ynpyroctd v 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJI€HUE TATOTEHHS U cujia TshkecTH. Cuna
TSDKECTU Ha Apyrux miaHerax. Bec tena. HeBecomocts. CnoxkeHue CHil, HapaBIEHHBIX
o ojgHoM npsiMoi. PaBHozelcTBytomas cuil. Cuna TpeHus. TpeHHre CKOJIbKEHUS U Tpe-
HUE MOKoA. TpeHue B IpUPOJE U TEXHUKE.

Jlemoncmpayuu
Habmroienre MexaHn4ecKoro IBMKEHUS Tea.
N3mepenne cKkopoCTH MPSIMOJIMHENHOTO JBUKECHUS.
HabGmronenue ssBieHUs] HHEPITUH.
HabOmronenre n3aMeHeHus CKOPOCTH MPU B3aUMOJICHCTBUU TE.
CpaBHeHME Macc 10 B3aUMOJICCTBUIO TEJ.

CrnoxeHue cuJjl, HallpaBJIEHHBIX 110 OJJHOM MPSMOM.

Jlabopamopnuvie pabomul u onvimol

OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBHMKEHUS (IIapHUKa B KUJIKOCTH, MOJIEIU
ANEKTPUUYECKOTO aBTOMOOWIISI M TaK Jlajee).

Omnpenenenue cpelHeil CKOPOCTH CKOJIbKEHUSI OpycKa WM IIapyKa M0 HAKIIOHHON
MJIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsikeHus (AedopManuu) mpy>KUHBI
OT MPUWJIOKEHHOM CHUJIBL.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBXKEHUS OT Beca Tela
U XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.



Pa3pnen 4. JlaBieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

Hasnenune. CriocoObl yMEHBILIEHHS U yBEJIMUEHUs JaBieHus. /laBineHue rasa. 3aBu-
CUMOCTb JIaBJIEHUA raza oT o0béma, Temneparypsl. [lepenaua naBiaeHus: TBEPABIMU Te-
JIaMHU, JKUJKOCTAMU U razamu. 3akoH [lackans. [TneBMaTuyeckrue MammHbl. 3aBUCUMOCTD
JABJICHUSI KUIKOCTU OT ryOuHbl. ['mapocratudeckuit nmapagokc. CooOmarommecs: co-
cynbl. 'mapaBinnyeckne MeXaHUu3MBbl.

AtMocdepa 3emiin u atmocepHoe aaBieHue. [[puurHbI CylecTBOBaHUS BO3YIII-
HO1 060s10uku 3emiun. OnbiT Toppuuenu. M3Mepenue atMmocpepHOro naBiieHus. 3aBu-
CUMOCTb aTMOC(EpPHOT0 JaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsl. [Ipubops! 1is nzme-
peHus aTMoCc(EpHOTO JaBICHUS.

JleificTBUE KUAKOCTH U ra3a Ha NOrpy>kEHHOE B HUX Teso. BoiTankuparomas (apxu-
MmezioBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomniaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenava naBneHUs KUJIKOCTHIO U Fa30M.

Coobmiaromuecst COCy/Ibl.

I'mppasnnueckuii npecc.

[IposiBnenue necTBust aTMOC(PEPHOTO TaBICHUS.

3aBUCHUMOCTbH BBITAIKHUBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH Teja U TUIOT-
HOCTH YKUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIIEH CUJIBI BECY BHITECHEHHOM KUJIKOCTH.

VYcoBue IaBaHus TEN: IUIABAHUE WIM IOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOT-
HOIIIEHUSI TIJIOTHOCTEH TeJla U KUJKOCTH.

JlabopamopHvie pabomul u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPY>KEHHON B KUJ-
KOCTb YaCTH TEJIA.

OrnpeneneHue BBITAJKUBAIOIIEH CUIIbI, JEUCTBYIOIIEH Ha TENO, MOTPYyKEHHOE B
KUJIKOCTb.

[TIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUJIbI, ICHCTBYIOIIEH HA TEIO B KUI-
KOCTH, OT MaccChl TeJIa.

OnbIThL, TEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAIKUBAIOUIEH CHUJIbI, I€UCTBYIOUIEH
Ha TeJIO B JKUJIKOCTH, OT 00BbEMA MOTPYKEHHON B KUJIKOCTh YACTH Tejla U OT IUIOTHOCTH
XKUJIKOCTH.

KoncTpyupoBaHne apeoMeTpa Wil KOHCTPYHUPOBAHUE JIOJKU U ONIPEAECTICHUE €€ TPy-
30II0ABEMHOCTH.

Paszgea 5. PaGoTra u MOIIHOCTB. DHeprusa MexaHuuyeckas
paboTa. MOIIIHOCTb.



[IpocTbie MEXaHU3MBIL: pblyar, 0JI0K, HAKJIIOHHAs MIOCKOCTh. [IpaBuno paBHOBecus
priuara. [IlpuMeHeHne npaBusa paBHOBECHS pblyara K 0JI0Ky. «30J10TO€ IPaBUIIO» MeXa-
Hukd. KITJ[ mpocTsix Mmexanu3mMoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprusi. Kunernueckas u noreHuumanbHas sHeprus. [Ipespanienue
OJIHOT'O BHJ1a MEXaHWYECKOW YHEPTUH B APYTOi. 3aKOH COXPAHEHUS JHEPTUH B MEXAHUKE.

Jlemoncmpayuu

IIpumepbl IPOCTBIX MEXAaHU3MOB.

JlabopamopHvie pabomul u onvimol

OHpCIICJIeHI/Ie pa6OTBI CUJIbI TPCHHUA TIPU pAaBHOMCPHOM JABHUKCHHUU TCJId 110 T'OpHU-
30HTAJIbHOU IMOBCPXHOCTHU.

HccnenoBanue ycioBui paBHOBECUS pblyara.
N3mepenue K1/ HakKJIIOHHOM MJIOCKOCTH.

I/I?)y‘ICHI/IC 3dKOHa COXPAaHCHUA MEXaHUYECKOM OHCPIUU.

8 KJIACC Pa3nen 6. TenjioBble iBJIeHUSA

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KHHETUYECKON TEOPUU CTPOEHMS BEIECTBA.
Macca 1 pa3mepbl aTOMOB U MOJIEKYJ1. OTBIThI, TOATBEPKIAIOINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KHUHETUYECKON TEOPUH.

Mopenu TBEPOTO, JKUAKOTO U Ta3000pa3HOT0 COCTOSTHUH BerecTBa. Kpucraminyie-
ckue u amopdusie Tena. OOBsICHEHHE CBOWCTB Ta30B, JKUIAKOCTEH U TBEPABIX TEJ HA OC-
HOBE MOJIOKEHUN MOJICKYJISIPHO-KMHETHYECKOW Teopur. CMauMBaHUE U KalUJUISIPHBIC
siBjeHusl. TernoBoe paciupeHue u cxaTue.

Temnepatypa. CBsA3b TeMIEPATYyPhl CO CKOPOCTHIO TEIJIOBOTO JBUKCHHUS YACTHIL.
Buytpennsis sneprus. CiocoObl H3MEHEHUSI BHYTPEHHEH SHEPruH: TeIuionepeada u
COBEpILICHUE padoTEHL. Buner TEIUIONEepEeauu: TEIJIONPOBOIHOCTD,
KOHBEKIIUS, U3IyUYCHUE.

KoanuecTBo TemnoThl. Y AeabHas TEIIOEMKOCTh BellecTBa. TemIo00MeH U TEILIO-
BOE paBHOBeCHE. Y paBHEHHE TEIUIOBOro Oananca. [i1apineHue u oTBepAeBaHUE KPUCTAJI-
JUYECKHUX BEIIECTB. YeabHas TEIIoTa IiaBieHus. [lapoobpa3zoBaHne n KOHACHCAIIHS.
Ucnapenune. Kunenue. Y aenbHas TEIaoTa napooOpa3zoBaHUs.

3aBUCHMOCTH TEMIIEPATyPhl KHIICHUS OT aTMOC(EPHOTO JTaBICHUS.
BrnaxxHocTh Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TEIIOTa CTOPAHMUSL.
[Tpunuuns! padotel TernoBbix Asuratenei KII/] remnosoro asuratens. Temiosbie
JIBUTATENIH U 3aIIUTa OKPYKAOUIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.



Jlemoncmpayuu

HHU.

HaOntonenne OpoyHOBCKOTO IBUKEHUS.
Habmronenue nuddysun.
HaGnroneHue sSBJICHUN cCMaurBaHWS ¥ KalTUJUISIPHBIX SBICHUA.

HaGnronenue TemioBoro paciimpeHust Teil.
N3meneHue naBieHus raza npu U3MEHEHUU 00bEMA W HarpeBaHUM WIIM OXJIaXK]Ie-

[IpaBunia usmepeHus TeMnepaTyphbl.

Bunsl Tenonepenaym.

OxJaxxaeHue Npy COBEPILICHUN PabOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CHUJIAMHU.
CpaBHeHUE TEIIOEMKOCTEH pa3IMYHbIX BEIIECTB.
Habmronenne KuneHus.

HaOmroieHre mocToSHCTBA TEMITEPATyPhl MPU TIABJICHHH.

Moenu TEIIOBBIX ABUTATEIEH.

Jlabopamophvie pabomul u onvimol

TCJI.

OneBITH O O6Hapy}i(€HI/IIO I[GﬁCTBPISI CUJI MOJICKYJIAPHOI'O IIPUTSAKCHUA.

OneBITH IO BbIpAaIIUBAHUIO KPUCTAJIJIOB HOBapeHHOﬁ COJIM UJIN Caxapa.
OmnBITH 110 H&6JIIOI[€HI/IIO TCIUIOBOT'O pAaCIIUPCHUS T'a30B, }KHﬂKOCTCﬁ )41 TBépI[BIX

OmnpeneneHue qaBieHUs BO3yXa B OaJTOHE IITTPHILA.
OMNBITEI, JEMOHCTPUPYIOIIHE 3aBHCUMOCTh JIABJICHHUS BO37yXa OT €ro o0bhéMma H

HarpCBaHu:A UJIN OXJIAXKICHUA.

[TpoBepka runoTe3pl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA YKUIKOCTH B TEPMO-

METPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Ha6nronenne n3MeHeHus: BHYTPEHHEH SHEPTUH Tella B PE3yJIbTaTe TeIIonepeaaqn

1 pabOThI BHEIITHUX CHIL

HccnenoBanue siBICHHS TEMIOOOMEHA MPU CMEIIMBAHUU XOJIOJAHOW W TOpsuei

BOJBI.

OnpeneneHHe KOJIMYCCTBA TCILUIOTBI, ITOJYYCHHOI'O BOI[Oﬁ Ipu TEIJIOOOMEHE ¢

Harp€TbiM MCTAJNIMYCCKHUM LUJIMHIAPOM.

Onpenenenue yaeapHON TETUIOEMKOCTH BEIIIECTBA.
HccnenoBanue nporecca UCapeHusl.

Ornpenenenne OTHOCUTENIBHOM BIIAXKHOCTH Bo3ayxa. OnpeneneHue
YAEIbHOW TETUIOTHI IUIABJICHHUS JbA.



Paszgen 7. Jinekrpuyeckre ¥ MATHUTHBIE SIBJICHUS

DnekTpusanus Ten. J[Ba poaa 3JIeKTpHUYECKUX 3apsaoB. B3anmoaencTBue 3apsKeH-
HbIX TeJ. 3akoH KynoHa (3aBUCUMOCTB CHJIbI B3aUMOICHCTBUS 3apsi>KEHHBIX TEJ OT BEJIU-
YUHBI 3aPSAJI0B U PACCTOSTHUS MEXTY TeJIaMu).

Dnektpuueckoe noje. Hanpssk€HHOCTH aiiekTpuyeckoro noiist. [IpuHnun cynepno-
3UIUU JIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexktpuueckux 3apsaa0B. DIEMEHTAPHbIN dNeKTpuueckui 3apsaa. Ctpoe-
Hue atoma. [I[pOBOTHUKH U AUANEKTPUKH. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsia.

DJIEKTPUUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOT0O TOKA. VICTOUHUKH
MOCTOSIHHOTO TOKa. J[€MCTBUS JIEKTPUYECKOr0 TOKa (TEII0BOE, XUMUUYECKOE, MarHUT-
HOE). DJIEKTPUUYECKHUM TOK B KHUJIKOCTSIX U razax.

OnekTpuueckad uenb. Cuia Toka. DieKkTpuueckoe HamnpsbkeHue. ConpoTuBiIeHUE
MPOBOJHUKA. Y IE€TbHOE COMPOTUBIIEHUE BelecTBa. 3akoH OMa juist yuyacTtka uenu. [lo-
CJIEIOBATENIbHOE U MapAIICTIbHOE COCAMHEHUE MPOBOIHUKOB.

PaboTa u MOIITHOCTE AIeKTpUUYecKoro Toka. 3akoH J[xoyns—JIenmna. DnekTpudeckue
IETNU U MOTPEOUTENH IISKTPUIECKON dHEpTuH B ObITY. KopoTkoe 3ambIkaHue.

[ToctosiHHBIE MarHuThl. B3anMoaelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noJie. MarauTHOE noje 3eMJIM U €ro 3HaueHue Ui KUu3HU Ha 3emuie. OnbIT Dpcerena.
MarHuTtHoOe 1oJie 3JIEKTPUIECKOro ToKa. [[puMeHeHne 3J1eKTpOMarHuToB B TEXHUKE.
JleficTBre MarHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb TOCTOSIHHOTO
ToKa. Vcronp30BaHue  AIEKTpOABUTATENEH B TEXHUYECKUX YCTpOU-
CTBax M Ha TPaHCIOPTE.

OnbiTel @apajnes. SBaeHue 3J1eKTpoMaruHuTHON nHAyKIuU. [IpaBumno Jlenua. Diek-
TporeHepatop. CrocoObl MOTYUYEHUS ANEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIUU Ha BO3-
OOHOBJISIEMBIX UCTOUHHUKAX SHEPTHH.

Jlemoncmpayuu
DJeKTpHU3alus Te.
JIBa pojJia 3JIEKTPUYECKUX 3aps0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO U AECUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl MHIYKIIHSI.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpOBOTHHKH U AUDIEKTPHUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO MOJIS.
HcTouHrkr NOCTOSSHHOTO TOKA.
JIelcTBUA 3JIEKTPUYECKOTO TOKA.
DIIEKTPUUYECKUN TOK B JKHJIKOCTH.
I"a30BbIi1 pa3psn.

N3mepenune cuiibl Toka aMIepMeTPOM.



N3mepenune a1eKTprYecKOro HarpsyKEHNsI BOJIbTMETPOM.
PeocraTt u MarasuH conpoTUBIICHUM.

B3aumopencTBre OCTOSIHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH Pa3AEIeHUs MTOJTOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX TMOJIEW MOCTOSIHHBIX MArHUTOB.
OmneIiT Opcrena.

MarHuTtHoOE 1oJse ToKa. DJIEeKTPOMArHHUT.

JleficTBHE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEeKTpOJABUraTENb MOCTOSSHHOIO TOKA.

HccnenoBanue sBIEHUA dJIEKTPOMAarHUTHOW UHIYKIUU.
Omnprtel @apajes.

3aBUCHUMOCTDH HAMPABJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3HUKHOBEHHUS.
DeKTporeHepaTop NOCTOSHHOTO TOKa.

JlabopamopHvie pabomul u onvimol
OnbITHI IO HAOTIOJCHUIO JICKTPU3ALUN TEJ MHAYKIIMCH U ITPU COMPUKOCHOBEHHUH.
HccnenoBanue nelCTBUS 3JCKTPUICCKOTO TOJIS HA MPOBOJIHUKH M JTUDJICKTPUKH.
COopka 1 mpoBepKa pabOTHI AITEKTPUIECKON [T TTOCTOSTHHOTO TOKA.
M3Mepenne u peryInpoBaHre CHITBI TOKA.
W3mepenne u peryInpoBaHre HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, UYIIIETO Yepe3 pe3uCcTop, OT COPOTUBIIE-
HUS PE3UCTOPA U HANIPSHKCHHS Ha PE3UCTOPE.

OnbIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIEKTPUUYECKOIO0 CONPOTHUBICHUS IPO-
BOJHHUKA OT €ro JJIMHBI, IUIOLIAJAHU ITONIEPEYHOr0 CEYECHHS U MaTepHrasa.

[IpoBepka npaBuiia CIOKEHUS HANPSKEHUU TP MOCIEA0BATENIBHOM COEAUHEHUU
JIBYX pE€3UCTOPOB.

[IpoBepka npaBuia AJis CHUIIbI TOKA MPU MapajuieIbHOM COCIMHEHUU PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

Onpenenenne MOUTHOCTH 3JIEKTPUUYECKOTIO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yyepe3 JaMIOUYKy, OT HaIpsiKe-
HUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJIEMCTBHS IOCTOSTHHBIX MarHUTOB.

W3ydeHre MarHUTHOTO TTOJISl TIOCTOSTHHBIX MarHUTOB IIPH X 0ObETMHCHUH U pa3Jic-
JICHUU.

HccnenoBanue qeCTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOIIHAE 3aBUCUMOCTDH CHJIbI B3AaUMOJICHCTBUS KAaTYIIKH C TO-

KOM M MarHuTa OT CHJIbI TOKA W HAIIPABJICHHU TOKA B KaTYIIKC.
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N3yudeHne neicTBUS MarHUTHOTO IIOJISI HA IPOBOJTHHUK C TOKOM.

KoHcTpynpoBanue u n3ydueHue paboThl JJIEKTPOABUTATEIS.

N3mepenue KIII 351eKTpoABUTaTeIbHOM YCTAHOBKH.

OnBITEL IO UCCIIETOBAHUIO SIBJIEHUS JIEKTPOMAarHUTHOM MHIYKIMU: UCCIIEI0BAHUE
M3MEHEHHM 3HAYEHUs U HAIPABJIEHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC Paspnen 8. Mexanuyeckue siBJICHUSA

Mexannueckoe ABukeHne. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCHTENb-
HOCTh MEXaHMYECKOTO IBMKEHUA. PaBHOMEPHOE NpsIMONIMHENHOE ABH)KEeHUE. HepaBHO-
MEpHOE NMPSAMOIMHENHOE NBHKEeHNE. CpellHsAsl 1 MTHOBEHHAs! CKOPOCTh TeJjla MPU HEpaB-
HOMEPHOM JIBUYKCHUHU.

VYckopenue. PaBHOyckopeHHOE MpsiMONIMHEHOe JBrkeHne. CBOOOJHOE MajieHHe.
OmnpbiTel [Manunes.

PaBHOMepHOE nBHXKEHUE 1O OKpYXHOCTHU. [lepuoa u yacrora obpamienus. Jlunei-
Has U yIJIOBasi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

ITepseiit 3ak0H HeroToHa. Bropoy 3akoH Herorona. Tpernii 3akoH Herotona. I1puH-
LU CYNIEPIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHHs CKOJIbKEHHUS, CUJIa Tpe-
HUS TIOKOSI, IpyT'Ue BUIbI TPCHUS.

Cuna TsKeCTH U 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO TMaICHUSI.
JIBrxenue mnanet Bokpyr Comnuua. IlepBas kocmuueckas ckopoctb. HeBecomocTs U ne-
pErpy3KHu.

PaBHOBecue marepuanbHON TOYKH. AOCONIOTHO TBEpIOE Teao. PaBHoBecue TBED-
JIOr0 TeJla C 3aKPETUIEHHON OChIO BpaleHusa. MoMeHT cuibl. LIeHTp TsKecTH.

Nmnynec tena. M3Menenue umiyibca. Mynbc cuibl. 3aKOH COXpaHEHUS HM-
nysnbsca. PeakTuBHOE NBUKEHUE.

Mexanudeckasi pabota U MOIIHOCTh. PaGoTa cui TshKeCTH, YNPYTrOCTH, TPEHUS.
Casi3b aHepruu u padoTsl. [loTeHManbHas YHEPTUs Tea, TOHATOTO HaJl TOBEPXHOCTHIO
3emiu. [loTeHManbHas 3HEprus cxxarou npyxunsl. Kunernueckas 3neprus. Teopema o
KUHETUYECKOW SHEPTUu. 3aKOH COXPAHEHUSI MEXAHUYECKON YHEPTHH.

Jlemoncmpayuu
HaOnronenrie MexaHU4ecKoro IBMKEHUS TeJla OTHOCUTENIBHO Pa3HbIX TNl OTCUETA.
CpaBHeHUE MyTeW U TPACKTOPUIN IBUKEHUS OJHOTO M TOTO K€ TeJla OTHOCUTEIIBHO
pa3HBIX TEJI OTCYETA.
N3Mepenne CKOpoCTH U yCKOPEHUS MPSIMOITMHEUHOTO JIBUKEHHS.
HccnenoBanne npu3HakOB PaBHOYCKOPEHHOI'O JBUKECHUSI.
HaOnronenue ABuxkeHUs Tella Mo OKPY>KHOCTH.
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HaGnronenne MexaHMYECKUX SBICHHM, Mpoucxoasiumx B cucteme orcuéra «Te-
JeXKa» NpU €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCHUTENBbHO KaOuHera (u-
3UKU.

3aBUCUMOCTb YCKOPEHUS TENIA OT MAcChl Tejla U AEUCTBYIOIIEH HA HETO CUJIBL.

Habutonenue paBeHCTBa CUJI IIPU B3aUMOJEHCTBUM TEI.

N3Menenue Beca Teiia Ipu YCKOPEHHOM JBUKEHUU.

IIepenaya umItyabca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoGpa3zoBaHus SHEPTUU NIPU B3AUMOJIEUCTBUU TEJ.

CoxpaHeHue UMIyJibca MPU HEYIIPYTOM B3aUMOJICHCTBHUH.

CoxpaHeHue UMITyJIbca MPU a0COMIOTHO YIIPYTOM B3aUMOICHCTBHUH.

Ha6nronenune peakTUBHOTO IBHXKEHHUS.

COXpaHCHI/IC MEXaHUYECKOM OQHCPTIUH IIPpU CBO6OIIHOM IHaaACHUH.
COXpaHCHI/IC MEXaHUYECKOM OQHCPIUMn IpU ABWKXCHHUHN TCJIa IO JICfICTBHGM npy-
JKUHBI.

JlabopamopHvie pabomul u onvimol
KoHcTpynpoBanue TpakTa Juisl pa3roHa M JaJbHEHIIEr0 PAaBHOMEPHOTO JBHIKCHUS

IIapyuKa WK TEICHKKH.

OmnpeienieHue CpeTHEN CKOPOCTH CKOIBKEHHUsS OpycKa WA ABWKEHUS MIapUKa IO
HAKJIOHHOM TIJIOCKOCTH.

OrnpenienieHue YCKOPEHHS Tejla IPU PaBHOYCKOPEHHOM JIBM)KCHUU 1O HAKJIOHHOMU
TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH ITYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBHMIKCHUH
0e3 HauaJbHON CKOPOCTH.

[TpoBepka THIIOTE3bI: €CJIM IPH PABHOYCKOPEHHOM JBMIKEHHH 0€3 HayaJabHOM CKO-
POCTH IyTH OTHOCATCS KaK PsJl HEUETHBIX YHCEI, TO COOTBETCTBYIOIINE MPOMEXKYTKHU
BPEMEHU OJIMHAKOBBHI.

HccnenoBanne 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CUITBI HOPMAJIbHOTO JIaB-
JICHUSL.

Omnpenencaue kKodpPUIIMEHTA TPSHUS CKOJTBXKEHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU Tella IO TOPH-
30HTaJIbHON MOBEPXHOCTH.

Omnpenenenne pabOTHI CUITBI YIIPYTOCTH MPHU TOIBEME TPy3a C UCIIOJIB30BAHUEM HE-
MOJIBMXKHOT'O | TTOJABUKHOTO OJIOKOB.

N3yueHne 3akoHAa COXpaHEHUS SHEPTHUU.
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Pa3znen 9. Mexannyeckue Koy1e0aHUs U BOJIHbI

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJ€OaHUM: Mepuoj, 4da-
CTOTa, aMIUIUTyAa. MaTeMaTu4eCcKuil U NpyKUHHBINA MasTHUKU. [IpeBpaiienue snepruu
MpH K0JIeOATEIHbHOM JIBUKEHUU.

3aryxatomue kosneOanus. BeiHykaeHHble KosieOanus. Pe3onanc. MexaHudeckue
BOJHBL. CBOMCTBa MEXaHWYECKUX BOJH. [IpomonpHble M monepedHsle BOIHBL JlnnHA
BOJIHBI U1 CKOPOCTh €€ pacIpOCTpaHECHUsA. MeXaHW4eCKUE BOJIHBI B TBEPAOM TeEJIE, CEU-
CMHUYECKUE BOJIHBI.

3Byk. ['pomKkoCTh 3ByKa u BbicoTa ToHa. OTpakenue 3Byka. MndpasByk u ynbrpa-
3BYK.

Jlemoncmpayuu
Habmonenue xonebanuii TEN MO JEHCTBHEM CHIIBI TSKECTU U CHIIBI YIIPYTOCTH.
Hab6mronenue kosnebanuii rpy3a Ha HUTH U Ha TPYKUHE.
Hab6nronenue BeIHY X ICHHBIX KOJIEOAHUN U pe30HaHca.
PacnipocTpanenue mpoI0IbHBIX U TTOTIEPEYHBIX BOJIH (Ha MOJICIIN).

Ha6mrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOThl. AKYCTHYECKHI
pEe30HaHC.

JlabopamopHvie pabomul u onvimol

OmnpeneneHre 9acTOTH U MepHojia KOJIeOaHN MaTeMaTHIeCKOTO MasiTHUKA.

OmnpeneneHre 9acTOTH U IepHojia KOJeOaHM MPYKUHHOTO MasTHUKA

HccrienoBanue 3aBUCUMOCTH TTepro/ia KoineOaHuH MOIBEIICHHOTO K HUTH Tpy3a OT
JUTMHBI HATH.

HccrienoBanue 3aBUCUMOCTH IEpHOIa KOJIeOaHUH MPYKUHHOTO MasITHUKA OT MacCCHI
rpys3a.

[TpoBepka HE3aBUCUMOCTH TIEpHOAA KOJIeOaHU Tpy3a, MOABCIICHHOTO K HUTH, OT
Macchl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEpHOIa KoieOaHui MPY>KUHHOTO Ma-
ATHHUKA OT MAcChl Tpy3a M KECTKOCTHU MPYKUHBI. V3MepeHue yckopeHusi CBOOOHOTO
najicHUsI.

Pa3znen 10. Di1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMArHUTHbIE BOJIHbI DJIEKTpOMar-
HUTHOE T0Jie. DIeKTPOMarHuTHbIE BOIHBI. CBOKCTBA AJIEKTpOMarHuTHoIX BoJH. [llkana
AJIEKTPOMAarHUTHBIX BOJIH. MICTIOB30BaHKE AIIEKTPOMATHUTHBIX BOJIH JIJII COTOBOM
CBSI3H.

DJIeKTpOMarHuTHas npupoaa ceera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa AIEKTPOMArHUTHBIX BOJH. BOIHOBBIE
CBOICTBA CBETA.
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JlabopamopHvie pabomul u onvimol
N3yyeHue CBOWMCTB 3J€KTPOMATrHUTHBIX BOJH C MOMOIIBIO MOOMIIBHOTO Tele(oHa.

Pa3znen 11. CBeToBBIC ABJICHUSA

JlyueBasg mopmens cBera. Mcroynuku csera. [IpsMonuHelHOE pacnpoCcTpaHEHUE
ceeta. 3atmMenust Connna u Jlynel. Otpaxkenue ceta. [Imockoe 3epkano. 3aKoH OTpaxe-
HUS CBETA.

[Ipenomnenune CBETa. 3aKkoH MIPEJIOMJIEHUS CBETa. [Ton-
HOE BHYTPEHHEE OTpAKEHHUE CBETA. VICcnoyib30BaHNE MOJHOIO BHYTPEHHETO OTPAXKEHUS
B ONTUYECKUX CBETOBOJAX.

JIunza. Xox nydeit B nunHze. OnTudeckas cucreMa (poroanmnapara, MUKpOCKONa U
Teneckomna. ['na3 kak ontuyeckas cucreMa. bam3opyKkocTs U JaabHO30PKOCTb.

Paznoxenue 6enoro csera B cnektp. OnbiTel HeloToHa. CrioskeHne creKkTpaibHbIX
uBetoB. [ucnepcus ceera. /Jemoncmpayuu

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tony4yenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTryeckuil CBETOBO/I.

Xon yueit B coOuparolei JuH3e.

XoJ1 JIydei B paCCEUBAOIIEH JIMH3E.

[TomyueHnne n300pa>keHHU C TOMOIIBIO JIUH3.

[Tpunnun neicTBus goTtoarnmapara, MUKPOCKOIIA U TEJIECKOIIA.
Monens riasa.

Paznoxxenue 6enoro cBeTa B CHEKTP.

[TonyueHnue 0enoro cBeTa MpH CIOKEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamophvie pabomul u onvimol
HccnenoBanne 3aBUCMMOCTH YIJIa OTPAKEHHS CBETOBOTO JTy4a OT yTiia MaJcHUs.

N3yuyenune xapakTepucTUK U300pakeHHs peIMeTa B IMIIOCKOM 3€pKaJe.
NccnenoBanne 3aBUCMMOCTHU yTia MPEJIOMIIEHUSI CBETOBOTO Jiyya OT yIJia MaJeHus
Ha FPaHULE «BO3TyX—CTEKJIIOM.

[TomyueHne n300pa’keHHI C TTOMOIIBIO COOUPAIOISH JTUH3HI.
Onpenenenue POKYCHOTO PACCTOSHUS U ONITHYECKON CHUIIBI COOMPAIOIIEH JIMH3HI.

OMBITHL MO Pa3IOKEHUIO OEJIOr0 CBETAa B CIIEKTP.
OnbITEl O BOCHPUSTHIO 1IBETA MPEAMETOB MPU MX HAOJIIOACHUU Y€pe3 IIBETOBbIC

(GUIBTPHI.
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Paszgen 12. KBaHTOBbBIE SAIBJICHUSA

Omnsitel Pe3zepdopna u nnanerapuas Moaenb atoma. Monens aroma bopa. Mcnycka-
HUE U MOIJIOLIEHNE cBeTa aTOMOM. KBaHThI. JIMHEWYaThIE CIIEKTPBI.

PanunoaktuBHOCTh. Asb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTO sipa.
Hyxnonnas Mmonens atromHoro siapa. Mzoronel. PagnoaktusHbie npespatienus. [lepuos
IIOJIypacrajia aTOMHBIX SAED.

SnepHble peakuyy. 3aKOHbI COXPAHEHUS 3aPSJ0BOT0 U MaCCOBOTO YMCEI. DHEPTUs
CBA3U aTOMHBIX s7ep. CBA3b Macchl U dHepruu. Peakuun cuHTtes3a u nenenus saep. Me-
TOYHMKHU dHepruu ConHua u 3BE31.

AnepHas sHepreTuka. [[efcTBHS paIMOAKTHUBHBIX HM3IYyYEHHU Ha >KUBBIE Opra-

HHU3MBI. ﬂeMOHcmpaL;uu

CrekTpbl U31y4YEHHUS U TOTJIOLICHHUS.
CrekTpbl pa3IM4YHbIX Ta30B.

CrnekTtp Bogopoa.

Habmronenne TpexoB B kamepe Bunbcona.
Pabora cuéTurika HOHU3UPYIOITUX U3TyYCHUH.

Peructpanus n3iaydeHus NpupoIHbIX MUHEPAJIOB U MPOJIYKTOB. Jlabopamophbie
pabomsl u onvimol

HabumoieHue CITomHbIX ¥ IMHEHYATHIX CIICKTPOB U3TYUYCHHUS.
HccrienoBanre TpeKOB: U3MEPEHHUE YHEPTHH YaCTHUIIBI TIO TOPMO3HOMY Iy TH (110 (po-
Torpadusam).

N3mepenue paanoakTUBHOTO (OHA.

IHoBTOPUTEIHLHO-00001IAO U MOTYIb

[ToBTOpUTETHEHO-0000IIAIONUI MOAYJIh MpPEIHA3HAYEH [JIsi CUCTEMATH3allud U
000011IeHNsT TTPEIMETHOTO COJIEPYKAHMSI U OTBITA JESITEIbHOCTH, MPUOOPETEHHOTO MpPHU
M3YYEHUH BCETO Kypca (PU3HKH, a TaK¥Ke JJIsl TIOJTOTOBKH K OCHOBHOMY TOCYIapCTBEH-
HOMY 9K3aMeHy 10 (pu3uke 17151 00y4aromuXcs, BHIOPABIIMX ATOT yY€OHBIN MpeIMeT.

[Ipu “3ydyeHUM JAHHOTO MOAYJS PEATU3YIOTCA M CUCTEMAaTU3UPYIOTCS BHUIbBI JIEs-
TEIBHOCTH, HA OCHOBE KOTOPBIX 00ECIICUMBACTCS TOCTHKEHHUE MMPEAMETHBIX M METaIpe/I-
METHBIX TJIAHUPYEMBIX pe3yJabTaTOB 0OydeHus, (HOpMHUPYETCs €CTECTBEHHO-HAyJIHAs
IPAMOTHOCTh: OCBOEHHE HAYUYHBIX METOJIOB UCCJIEA0BAHUS SIBICHUN IPUPOJIbI U TEXHUKH,
OBJIaJICHNE YMEHHUSIMU OOBSICHATH PU3NUECKUE SIBICHUS, IPUMEHSIS TTOTyYCHHBIC 3HAHUSA,
pelaTh 3a/1aud, B TOM YUCJIE€ KAU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMIIHANBHO AEATEIBHOCTHBIN XapaKTep JAHHOTO Pa3Jielia PEaanu3yeTcs 3a CUET
TOT0, YTO OOyYarONIUECs BBIMOJHAIOT 3a/1aHUsI, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUHN PACIO3HABATh U HAYYHO OOBSCHSTH (PU3NUECKUE
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SABJICHUS B OKPYKAOIIEH IPUPOJIE U MOBCETHEBHOM KU3HU; UCITOIb30BaTh HAyYHbIE Me-
TOJIbI UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM, B TOM YHUCIIE

JUTSL IPOBEPKU TUIIOTE3 U MOIYUYEHUS! TEOPETUYECKUX BBIBOJOB; OOBACHATH HAYYHBIE OC-

HOBBI Han0oJIee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTU, HAIPUMED, MPaKTHYe-

CKOI'0 MCITOJIb30BAaHHA PA3JIMYHBIX NCTOYHHKOB S9HCPIrul Ha OCHOBC 3aKOHA IIPEBPALICHUA
M COXPAaHCHUA BCCX N3BCCTHBIX BUAOB OHCPIUU.
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IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHMUSA

N3yuyenue U3y HA ypOBHE OCHOBHOI'O 00IIero o0pa3oBaHusl HAMpPaBiIE€HO Ha J10-
CTIDKEHUE JTMYHOCTHBIX, METANIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTa-
TOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pe3ynbrare nzydenus UMk Ha ypoBHE OCHOBHOI'O 001Iero 00pa3oBaHus y 00y-
qarouierocst 0y1yT c(opMHpPOBAHBI CIIETYIOIINE INYHOCTHBIEC PE3YJIbTATHI B HACTH:
1) maTpMOTHYECKOTO BOCTIUTAHUS:
— TPOSBIICHUE HHTEPECA K ICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCHICKOMN
— (usudeckoii HayKH;
— IIEHHOCTHOE OTHOIIEHHUE K JTOCTIKEHUSIM POCCUUCKUX YUEHBIX-(DU3HKOB,
2) rPaKAaHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

— TOTOBHOCTBH K aKTHBHOMY YY4aCTHUIO B O6CY>KI[€HI/II/I O6HIGCTB€HHO-3H3‘II/IMLIX
— W 3THUYCCKHUX HpO6H€M, CBA3aHHBIX C IMPAKTUYCCKHUM IIPUMCHCHHUCM I[OCTPDKCHI/IIZ

[1)76370 478
— OCO3HAaHHE BOXXHOCTH MOPAIBHO-3THYECKUX IPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;
3) 3cTeTHYECKOr0 BOCTIMTAHUS:

BOCTIPUSATHE ICTETUYECKUX KauyeCTB (PU3NUECKOM HAYKH: €€ TapMOHUYHOTO

MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HIEeHHOCTH HAYYHOT0 MO3HAHMA:

— OCO3HaHHWE EHHOCTH (GU3HUECKON HAyKHU KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS

— MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABISIOLIEH KYJIbTYPHI,

— Ppa3BUTHE HAYYHOU JTI0003HATEEHOCTH, MHTEPECa K MCCIICIOBATEIBCKOM
NEATEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H SMOIMOHAIBLHOT0 0JIAT0MOJTY-

Yusd:

— OCO3HaHWE LIEHHOCTH  Oe3omacHOro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU MPAaBUJ 0€30MaCHOTO MOBEACHUS HA TPAHC-
MopTe, HA JIOPOrax, ¢ IEKTPUUYECKUM U TEIJIOBBIM O00PY/I0BAHUEM B JOMAITHUX
YCJIOBUSIX;

— c(hOopMUPOBAaHHOCTb HaBbIKA pe(hJICKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIHUOKY U
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TAKOI'0 e MpaBa y JPyroro 4ejJoBeKa;

6) TPyA0BOT0 BOCIIUTAHUSI:

AKTUBHOE YYacTHE B PEILICHUU MPAKTUYECKUX 3a/1ay (B paMKax CeMbH, 00pa3oBa-
TENbHOW OpraHu3aliu, ropoja, Kpas) TEXHOJIOTHYECKON U COLMAIbHOM HaIpas-
JI€HHOCTH, TPeOYIOUIUX B TOM YHUCIIE U (PU3NUECKUX 3HAHUM;

UHTEpPEC K MPAKTUUYECKOMY M3YUYEHUIO poQeccui, CBA3aHHbIX C (U3UKOM;

7) IKOJIOTHYECKOIr0 BOCIIUTAHMS

OpuUCHTAIIHA HA MPUMCHCHHUC (1)I/IBI/IIICCKI/IX 3HAHUU JJI pCIICHUSA 3a1daY B o0iacTu
Oprmanmeﬁ CpCabl, IINTAaHUPOBAHUA ITOCTYIIKOB U OLICHKU UX BO3MOKHBIX I10-

CJIECTBUH JIJIs1 OKPY’KatOLEH Cpebl;
OCO3HaHUE II100alIbHOT0 XapaKTepa SKOJIOIMUECKUX Mpo0JIeM U MyTel ux perie-

HUA,

b

8) aganTanuu K U3MEHSIIOIIAMCS YCJIOBUSIM COIUAIBLHOM H MPUPOIHO¥ Cpebl:

NOTPEOHOCTh BO B3aUMOJICHCTBHH TIPU BBITIOJIHCHUH UCCIICIOBAHUH M MPOCKTOB
(du3HUeCcKOl HANIPaBICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSAM JIPYTHX;
TIOBBIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUICCKYIO eI TEIbHOCTD;
NOTPEeOHOCTh B (JOPMHUPOBAHUU HOBBIX 3HAHHMM, B TOM 4YHUC]IEC (HOPMYJIUPOBATH
UJIEH,

TIOHSITHSI, TUITOTE3bI O (PU3UYECKUX O0BEKTAX U SBJICHUSX;

OCO3HaHUE JIe(PUITMTOB COOCTBEHHBIX 3HAHUH U KOMIIETCHTHOCTEH B 00J1aCTH
[1)76370 478

IUTAHUPOBAHUE CBOCTO PA3BUTHSA B NMPHOOPETCHUH HOBBIX (DM3WYCCKUX 3HAHUI;
CTpEeMJICHHE aHAJIU3UPOBATh U BBISIBIISITH B3AaMMOCBSI3H MIPUPOJIbI, 00IECTBA U
SKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (DU3UUCCKUX 3HAHUH;

OIICHKA CBOMX JICUCTBHUI C yUETOM BIUSHHS Ha OKPYKAIOITYIO CPEy, BOZMOKHBIX
rI100aJIbHBIX MOCJIEACTBHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbpTaTe ocBOCHHS MPOTrpaMMBbl 10 (GU3HKE HA YPOBHE OCHOBHOTO OOIIEro 00-

pazoBaHusa y oOywaromierocs OynyT cOpMUPOBaHBI MeETANpEeAMETHBIC PE3yJbTaTHI,

BKIIIOYAOMIHEC ITO3HABATCIIbHBIC YHUBCPCAJIBHEBIC y‘-IGGHBIe ,HGIZCTBHSI, KOMMYHUKAaTHBHBIC

YHUBEpCAIbHBIC YICOHBIC IEHCTBHYSI, PETYJISTUBHBIC YHUBEPCAIBbHBIE YICOHbBIC IEHCTBHSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JIeiicTBUS Ba3oBbie

JJOTHIE€CKHUE HeﬁCTBHHI

BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB (SIBJICHUI);
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yCTaHaBIMBAaTh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALNK, OCHOBaHUS 111 0000-
IICHUS U CPABHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTpUBaeMbIX (aKTax, JaH-
HBIX ¥ HAOJIOICHUSAX, OTHOCAIINXCS K PU3NICCKUM SIBICHUSM;

BBISIBIIATH IPUYUHHO-CIIEICTBEHHBIC CBS3H MPH U3YYCHUH (DU3HUECKUX SBICHUN
IPOIIECCOB, JeNaTh BBHIBOJABI C HCIIOIB30BAaHUEM JCTyKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh TUIIOTE3bI O B3aMMOCBA3IX (DU3NUECKUX BEINYHH;
CaMOCTOSTEIILHO BBIOUPATH CIIOCO0 pelieHnus yueOHoN pu3nyeckoi 3aaaun (Cpas-
HEHHE HECKOJIBbKHUX BAPHAHTOB PEIICHHUs, BHIOOP HAanOO0IIee MOAXO/SIIETO ¢ YIETOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTeIbCKHe JeHCTBUS .

HCITIOJIb30BATH BOIIPOCHI KaK I/ICCJIGI[OBaTeJ'IBCKI/Iﬁ WHCTPYMCHT IMO3HAHUA,; ITPOBO-
AUTH IO CaMOCTOATCIIBHO COCTABJICHHOMY IIJIAHY OIIBIT, HECJI0XKHBIN (1)H31/I‘1€CKI/II\/JI
OKCIICPUMCHT, HEOOIBIIIOE HCCIICA0OBAHUC (1)I/ISI/I‘IGCKOI‘O SABJICHMUA,

OIOCHHUBATb Ha IMPUMCHHUMOCTb U JOCTOBCPHOCTH I/IH(i)OpMaIII/IIO, IMOJIYYCHHYIO B
X0A¢C UCCIICAOBAHUA UJIN OKCIICPUMCHTA,

CaMOCTOSITEILHO (hOPMYJIHPOBATH 0OOOIIIEHUS U BBIBOJIBI TIO pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMS;

IMPOTHO3HUPOBATH BO3MOKHOC I[EUII)HCIZH.IGG pPa3BUTHUC (1)I/ISI/I‘I€CKI/IX IMponecccon, a
TAKKC BBIABUIATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTUU B HOBBIX YCIIOBUAX U KOH-

TCKCTax.

PabGora ¢ undgopmaumeii:

NPUMEHSTH Pa3TUYHbIC METOJIbI, HHCTPYMEHTHI U 3aIPOCHI IPH MOMCKE U 0TOOpE
uH(OpMalMK WK JAaHHBIX ¢ YYETOM MPEIOKEHHON yueOHOH (U3MYecKou 3a-
Ja4u;

aHAM3UPOBATh, CHCTEMATH3UPOBATh W  HHTEPHPETUPOBATH  HUH(OpMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

CaMOCTOSATEILHO BEIOMPATh ONTHUMANIbHYIO (DOpMY TIpencTaBieHrs nHGOpMAaIH U
WLTIOCTPUPOBATH pPelllaeMble 3a7a91 HECIOKHBIMUA CXEMaMH, JUarpaMMaMu, HHOU
rpaduKoil 1 UX KOMOUHAITUSMU.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUA:

B X0l 00CYyX/IeHUsl y4ueOHOro MaTepuania, pe3yJbTaToB JIaDOpaTOPHBIX padOT U
IIPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKJIaeMOU TeMbl U BHICKA3bIBAThH
WJIeU, HalleJICHHbIE Ha PelIeHUE 3a/1a4d U MOoJIIepKaHue O1aroxenaTeIbHOCTH 00-
LIEHHUS; COTIOCTABIISITh CBOU CYXKJCHUSI C CYXICHUSIMHU APYTUX YUYaCTHHKOB JHa-
jora, 0OHapy>KUBaTh PA3IUYUE U CXOJICTBO MO3UIUN;
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BBIPAXXATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX; MyOIMYHO TIpe/i-
CTaBJISITh PE3YJbTATHI BHITOJIHEHHOTO (PU3MYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIe-
JIOBAHUS, MIPOEKTA).

NOHMMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHAMBHUAYalIbHOU pa-
OOTBI MPU PELIEHUU KOHKPETHOU (PU3UUECKOU MPOoOIeMbl; IPUHUMATH LIEJIU COB-
MECTHOU AEATEIbHOCTH, OPTAaHU30BbIBATH JACHUCTBUS M0 €€ NJOCTUKEHUIO: pacipe-
JEJSATh POJIH, 00CYkKAATh MPOIIECCHI U PE3yJIbTaThl COBMECTHOM pabOoTHI, 00001IAThH
MHEHHS HECKOJIbKUX JIFOACH;

BBITMOJHATH CBOIO YaCTh PabOThI, TOCTUras KAYECTBEHHOT'O pe3yJIbTaTa Mo CBOEMY
HAIPaBJICHUIO U KOOPAUHUPYS CBOU JCHUCTBUSI C APYTUMHU YIC€HAMU KOMaH/IbI,
OLICHMBATh Kauy€CTBO CBOETO BKJIAJIa B OOUIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSI-
TENBHO C(HOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBUSI.

PeryJisiTUBHBbIC YHUBEPCAJIbHBIC y4eOHbIe eiicTBUSI CaMoopraHu3aiusi:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YUYEOHBIX CUTYaIHSIX, TPEOYIOUX

JUTsl petieHust GU3NYEeCKuX 3HAaHUM;

OPHUEHTHPOBATHCS B PA3TUYHBIX MOIX0AaX NPUHATHS PELIEHUHN (MHANBUYaIbHOE,
NPUHATHE PEUIEHU B TPYNIE, IPUHATHE PELICHUN IPyNnoi);

CaMOCTOSITEIILHO COCTABIISITh AJITOPUTM pelIeHus (pU3NUEcKol 3aauM Wi IIaHa
UCCIIEZIOBAHUSA C YUYETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh IIPeJIaraeéMble BApUAHTHI PELLICHU;

7eN1aTh BIOOp U OpaTh OTBETCTBEHHOCTH 3@ PELLIECHUE.

CﬂMOKOHTpOJ’lB, IMOIUOHAIBLHBIN MHTEJJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTyallMH U IIpeuiaraTh IJIaH €€ U3MECHEHUS,
OOBSCHATH MPUYNHBI JOCTIKEHUS (HEOCTIKEHUS ) PE3YIbTATOB JEATEIbHOCTH,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBHI B JEATEIHHOCTH (B TOM YHCIIE B XOJI BHIMOTHEHUS u3nye-
CKOT'O MCCJIEJIOBaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB, N3MECHUB-
IINXCS CUTyaIlui, YCTAHOBJICHHBIX OMMOOK, BOZHUKIIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIM U YCIOBUSIM.

CTaBUTh Ce0s1 HA MECTO JPYTOro YEJIOBEKA B XOJIE€ CIIOpa WU AUCKYCCUU Ha Hay4-
HYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro. MPU3HABATH CBOE
IPaBO Ha OMUOKY MPH perieHNH HU3NIECKUX 3a]a4 WIIA B YTBEPKICHUSAX HA HAYY-
HBIE TEMBI M TAKOE K€ IIPaBO APYTOro.

HNPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenusi B 7 kJjacce MNpeIMETHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHHUI:
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WCIIOJIb30BaTh MOHITUS: (U3UUYECKUE U XUMUYECKUE SBJICHUS, HAOIIOCHUE, IKC-
MEPUMEHT, MOJIEJb, TUIOTE3a, CANHUILI (PU3NYECKUX BEJIMYHMH, aTOM, MOJIEKYa,
arperaTtHbie COCTOSIHUS BemlecTBa (TBEpIIOE, KUIKOE, ra3000pa3HOE), MEXaHUYe-
CKO€ JIBIDKEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSMOJIUHEHHOE), TPACKTOPHS,
paBHOJIEHCTBYOIAsT cuil, nedopmanus (yrpyras, IjaacTUYecKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (auddysus, TemioBoe ABMKEHUE YACTHI] BEIIECTBA, PABHO-
MEpHOE JBIKECHHE, HEPABHOMEPHOE JNBUKEHUE, MHEPIUS, B3aUMOJICHCTBUE TEll,
paBHOBeCHE TBEPABIX TEJ C 3aKPEINIEHHOW OCBIO BpAIllCHHMS, TIepeaada JaBICHUs
TBEPJBIMU TEJIaMU, KUIKOCTSIMHU U TazamH, aTMochepHOe JaBJeHUE, IJIaBaHHE
TeJ, MPEBPAIICHUS MEXaHWYECKOW HSHEPruu) MO OMUCAHUI0 MX XapaKTePHBIX
CBOMCTB M Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHUE H3YYCHHBIX (PU3UUECKUX SIBICHUU B OKPYXKAIOIIEM
MHUpE, B TOM YKclie (U3UIECKUE SIBJICHUS B MPUPOJIC: MPUMEPHI IBHKCHUS C Pa3-
JUYHBIMH CKOPOCTSIMU B JKMBOM M HEKWBOW MPUPOJE, JACHCTBHUE CUIIBI TPCHUS B
PUPO/JIE U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO JaBJIECHUS HA )KUBOWU OpraHu3M, Iijia-
BaHME PHIO, phlUard B TeJie YeJOBEKa, MPHU 3TOM IEPEBOJIUTh MPAKTUUYECKYIO 3a-
navy B y4eOHYI0, BBIIETISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) PUBUYECKUX SIB-
JICHUM;

OIKCHIBATh N3YUYEHHBIE CBOMCTBA TeJ U (M3UUYECKUE SBIICHUS, UCTIONB3YS (pr3nye-
CKH€ BEeNMYUHBI (Macca, 00bEM, MJIIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTb,
CpeaHsisi CKOPOCTh, CUJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJa, CUJla TPEHUs, JaB-
neHue (TBEPIOro Tena, KUAKOCTH, ra3a), BHITAIKUBAIOIIAS CHUJIa, MEXaHUYECKas
paboTa, MOIITHOCTb, IIJICYO CHJIBI, MOMEHT CHJIBI, KOA(PMUIIUEHT MMOJIE3HOTO JCH-
CTBUSI MEXAaHU3MOB, KHHETHUYECKas M MOTEHUUAJIbHAsA SHEPrusi), MPU OMUCAHUU
MPAaBWJIBHO TPAKTOBATH (PU3NYECKUN CMBICT UCIIOJIb3YEMbIX BEJIUYHH, HX 0003Ha-
YeHUS U CAMHMIBI (PU3NYECKUX BEIIMYWH, HAXOAUTHh (DOPMYJIbI, CBSI3BIBAIOIINE
JaHHYI0 (U3UYECKYIO BEIMYMHY C IPYTUMHU BETUYHMHAMH, CTPOUTH TPaPUKU U3Y-
YEHHBIX 3aBUCHUMOCTEH (PU3NYECKUX BEIUYHH,

XapaKTepru30BaTh CBOMCTBA Tel, (PM3MUECKHE SIBICHHS M TMPOIECCHI, MCIIOIB3YS
npaBuja CIOKEHUs cuil (B0JIb OMHOW MpsiMOi), 3akoH ['yka, 3akoH [lackans, 3a-
KOH ApxuMesia, TpaBUIO paBHOBECHS phruara (0J0Ka), «30710TOE TIPABUIIO» MeXa-
HUKH, 3aKOH COXPaHEHUs MEXAHUYECKOW SHEPruu, MPHU 3TOM J1aBaTh CIOBECHYIO
(bOpMyTHPOBKY 3aKOHA M 3AMMMCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKEHNUE;
OOBSACHATH (PU3MUECKHE SBICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIC H B
KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPH-
YUHHO-CJICICTBEHHBIE CBS3U, CTPOUTHh O0BACHEHUE U3 1—2 TOTMYECKHUX IIaroB ¢
onopoit Ha 1—2 U3y4YeHHBIX CBOMCTBA (PU3UUECKHUX SIBICHUU, GU3UUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;
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— pemiath pacu€THbIC 3a7a4u B 12 nelCTBUS, UCTIOIL3YS 3aKOHBI U (POPMYJIbI, CBS-
3bIBatONME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHaIN3a YCIOBUSI 3a/1aud 3aIUChI-
BaTh KPAaTKOE YCJIOBUE, MOJICTABIISITH (PU3UYECKHUE BEJIMUYUHBI B (DOPMYJIBI U POBO-
JUTh Pacy€Thl, HAXOJUTh CIPABOYHBIC JAHHBIC, HEOOXOIUMBIC JIJIsi PEIICHUS 3a-
J1a4, OLICHUBATh PEATUCTUYHOCTD MOJTYYEHHOU (PU3NUECKON BETUYUHBI;

— pacmno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOMKHO PEIITUTH MPU MTOMOIIN (PU3UUECKUX Me-
TOJIOB, B OITMCAHUM UCCIICIOBAHUS BBIACISITH MPOBEPSIEMOE MPEINOI0KEeHUE (THU-
noTe3y), pas3indaTh W WHTEPIPETUPOBATH MOJYUYEHHBIH pPE3yibTaT, HAXOJUTh
OImKOKHU B XOJI€ OIBITA, Je]aTh BEIBOBI 10 €T0 PE3yJibTaTaMm;

— TIPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3WYECKUX SIBJICHUN WU (HU3UIECKUX
CBOMCTB Tei: (hOpMyIMpPOBaATH MPOBEPSEMBIE MPEINONIOKEHUsI, COOMPATh yCTa-
HOBKY U3 IIPEIJIOKEHHOT0 000pYI0BaHMSI, 3aMUCHIBATH X0/ ONBITa U (OPMYIUPO-
BaTh BBIBOJIbI; BBITIOJTHSTH MIPSIMbIE U3MEPEHHUS PACCTOSIHUSI, BDEMEHH, MacChl TEla,
00bEMa, CHIIBI U TEMIIEPATYPHI C UCIIOIB30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPHU-
OO0pOB, 3aMKChIBaTh MOKa3aHUs MPUOOPOB ¢ yU4ETOM 3aJIaHHOW aOCOJIFOTHOM TIO-
IPEIIHOCTU U3MEPEHUN;

— TIPOBOJIUTH UCCIICIOBAHKE 3aBUCUMOCTH OJTHON (PM3UYECKON BETUYUHBI OT APYTroM
C UCIOJIb30BAHUEM TPSIMBIX U3MEPEHUI (3aBUCUMOCTH MYyTH PABHOMEPHO JBUXKY-
IIerocs Tejla OT BPEMEHH ABUKEHUS TeJla, CUITbl TPEHUSI CKOJILKEHUS OT Beca TeJa,
KayecTBa 00pabOTKM MOBEPXHOCTEHN TN U HE3aBUCUMOCTH CHJIBI TPEHUS OT ILJI0-
1Al COMPUKOCHOBEHHUS TeJI, CHJIbI YIIPYTOCTH OT YIJIMHEHUS MIPY>KUHBI, BBITA-
KUBAIOIIEH CUITbI OT 00bEMA MOTPYKEHHOM YaCTH TeJa U OT TNIOTHOCTH KHUIKOCTH,
e€ He3aBUCUMOCTH OT TUIOTHOCTH Tella, OT MIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEI0,
yCIIOBUH TIJIaBaHUS TeJl, YCIOBUN PaBHOBECHs pblyara U OJOKOB, y4acTBOBATh B
TUTAHUPOBAHUU y4eOHOTO MCCIEI0BaHUsA, COOUpPATh YCTAHOBKY U BBHITIOJNHATH W3-
MEpEeHHUsl, CIIeys MPEJI0KEHHOMY  IUIaHY, buKcupoBaTh pE3yNbTAThHI
MOJTy9eHHOU 3aBUCUMOCTH (PU3WYECKMX BEIUYMH B BUJIE MPEIJIOKEHHBIX
Ta0JIUIl ¥ TPaUKOB, JAENaTh BEIBOABI IO pE3yIbTaTaM HCCIIEIOBAHUS;

— TPOBOJUTH KOCBEHHBIC U3MEPEHHS (PU3MUECKUX BETUYNH (TIOTHOCTDH BEIIECTBA
AKUJKOCTU U TBEPJIOTO TEJa, CHIIa TPEHUS CKOJIbKEHUS, JaBJICHUE BO3/lyXa, BbITAJI-
KUBAIOIIas CUjia, IEHCTBYIOMIAs Ha TIOTPYKEHHOE B )KUJIKOCTh TEJ0, KO3 HUIIUESHT
MOJIE3HOTO JIEUCTBUSI MPOCTHIX MEXAHU3MOB), CIEAysl MPEAJIOKEHHOW HHCTPYK-
[[MU: NIPU BBITIOJIHEHUU U3MEPEHUN COOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYMHBIL;

— co0mroaaTh MpaBwiia TEXHUKKA 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTopHBIM
000pyTOBaHUEM;

— YKa3bIBaTh IPUHIUIIBI ICHUCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI, TEP-
MOMETp, AUHAMOMETP, COOONIAIOIIUECS COCY b, 0apOMETp, phluar, MOABUKHBIN U
HETOJBUKHBINA OJIOK, HAKJIIOHHASI TNIOCKOCTH;
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XapaKTepru30BaTh MPUHLHUIBI JAEUCTBUS H3YYEHHBIX NPUOOPOB U TEXHUUYECKHUX
YCTPOICTB € OMOPOIl Ha MX ONMUCaHUA (B TOM YHCIIE: MOIIMIMIHUKY, YCTPOMCTBO
BOJONPOBOJA, THUIPABINYECKUN MNPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOU
HACOC, ApEOMETP), UCIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJICHUN U HEOO-
XOJUMbIe (PU3HUECKHE 3aKOHBI, U 3aKOHOMEPHOCTH;

OPUBOJIUTH IPUMEPHI (HAXOAUTHh MH(OPMALIMIO O PUMEpax) NPAKTUYECKOTO HC-
[0JIb30BaHMs (PU3NUECKUX 3HAHUI B MOBCEIHEBHOM KU3HU I 0OecrieueHust 0e3-
OIMACHOCTH NP 0OpaIIEHUH ¢ NPUOOPaMU U TEXHUUYECKUMU YCTPOUCTBAMMU, COXpa-
HEHUS 310POBbs U COOJIIOIEHNSI HOPM SKOJIOTUYECKOT 0 MOBEJICHUS B OKPY KaOIIEeH
cpexne;

OCYUIECTBIISITH OTOOP MCTOUHUKOB MH(pOpMaIiu B MIHTepHETE B COOTBETCTBUU

C 3aJJaHHBIM IIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIMXCS 3HAHUI U ITyTEM CpaB-
HEHUS Pa3INYHBIX UCTOYHUKOB BBIACIATh MH(OPMAIUIO, KOTOpas SIBJISIETCS MPO-
TUBOPEUMBON MM MOXKET OBITh HEJTOCTOBEPHOM;

UCITIOJIB30BATh MPH BBITIOJIHEHU U y4eOHBIX  3aJlaHUi  HAay4YHO-TMOMYJIsIp-
HYIO JIUTepaTypy (HU3MUECKOTO COJIepkKaHUsl, CIIPAaBOYHbIE MaTEPHAJIbl, PECYPCHI
cetu IHTepHET, BIAJEThH npuéMaMi KOHCIIEKTUPOBAHMS TEKCTa, Ipe-
oOpa3oBaHMs HH(OPMALIUK U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIIEHUS] HA OCHOBE
2—3 UCTOYHUKOB MH(pOpMaIUHU (PU3NUECKOTO COAEPKAHUS, B TOM UUCIIE IIyOIMYHO
JieNlaTh KpaTKue COOOLIEHMs O pe3yJbTaTax IMPOEKTOB MM YyYEOHBIX HCCIIEO0Ba-
HUH, IPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3YUEHHBIN IMOHATUIMHBIN anmapar Kypca
(¢u3MKH, CONPOBOXKAATH BHICTYIUICHHE MTPE3ECHTALIUEH;

IpY BBINOJIHEHUN YYEOHBIX IPOEKTOB U MCCIEAOBAHUN pacnpenessiTh 00sa3aHHO-
CTH B TPYyMII€ B COOTBETCTBUHU C ITOCTABICHHBIMHU 33/1a4aMH, CJIEIUTH 3a BBIIIOJIHE-
HHEM IUIaHa JEHCTBUM, aJe€KBAaTHO OILIEHMBATh COOCTBEHHBINH BKIal B JESITEIIb-
HOCThb TpYIIIbI, BBICTPAaMBaTh KOMMYHHKAaTHBHOE B3aMMOJCHCTBHE, YYHUTBIBAs
MHEHHE OKPYKAIOIIKX.

K koHiy oOyuenuss B 8 kjacce mpeIMeETHBIE pe3yjbTaThl Ha 0a30BOM ypOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

VCIIOJIb30BATh MTOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JBHKEHHUE aTOMOB
¥ MOJICKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAUIMUYECKUE W aMOpQHBIC
TE€J1a, HACHIIICHHBI WU HEHACBILICHHBIN Map, BIAXKHOCTh BO3AyXa, TEMIEpaTypa,
BHYTPEHHSIS DHEPTUs, TEIUIOBOW JBUTATEIb, SJIEMEHTAPHBIA AJIEKTPUYECKUN 3a-
pAL, SIEKTPUYECKOE MOJIE, IPOBOJIHUKHU U JUAJIEKTPUKH, TOCTOSIHHBINA 3JICKTpUYE-
CKHI TOK, MAarHUTHOE T0JIE; pa3inyaTh sIBJICHU (TETIOBOE PACIIMPEHHE U CKATHUE,
TEIUIOIEepEe1ada, TEINIOBOE PABHOBECHE, CMAUYNBAHNE, KAIWJUUISIPHBIE SIBJIICHUS, UC-
napeHue, KoHJAeHcalus, MIaBJeHne, KpucTain3anus (OTBepJeBaHNE), KUTICHHE,
Terionepeaayda (TerI0npPOBOIHOCTb, KOHBEKIUS, U3IIYUYEHHUE), FIEKTPU3ALIUS Te,
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B3aMMO/ICMICTBUE 3apPSAI0B, IEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aMMO/ICMICTBUE MAarHuTOB, JEWCTBUE MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM,
AJEKTPOMArHUTHAs UHIYKIIUS) MO OMUCAHUIO UX XapaKTEPHBIX CBOWMCTB M Ha OC-
HOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBJICHUE U3YUECHHBIX (PM3UUECKUX SBJICHUH B OKPYKAIOIIEM
MUpE, B TOM 4yucje pU3nuecKkue sBiIeHUsI B IPUPOJIC: TOBEPXHOCTHOE HATSKEHUE
Y KalWUIAPHbBIC SBJICHUSA B IPUPOJIEC, KPUCTAIIBI B PpUpOJIe, n3iiyueHue CoJHIa,
3amMep3aHue BOJIOEMOB, MOPCKUE OpU3bl, 00pa30BaHKUE POCHI, TYMaHa, UHEsI, CHETa,
AJIEKTPUUYECKUE SIBJICHUSI B aTMOc(epe, dJEKTPUUECTBO )KUBBIX OPraHU3MOB, Mar-
HUTHOE TIOoJIe 3eMJIM, Apeid MOJFOCOB, POJIb MArHUTHOTO MOJS JJIsl JKU3HU Ha
3emiie, MOJSPHOE CUSTHUE, TIPU TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B y4eo-
HYI0, BBIJICJISTh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PUBHUECKUX SBJICHHUII;
OTHMCHIBATh U3YUEHHBIC CBOMCTBA TeJ U (PU3NUECKUE SABJICHUS, UCTIONB3Ys (hu3nye-
CKHE BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS JHEPrus, KOJIUYECTBO TEILJIOTHI,
yAeabHas TEMII0EMKOCTD BEILIECTBA, YAEIbHAs TEIJIOTA MIJIaBJICHUS, yACIbHasl Te-
J0Ta MapooOpa3oBaHusl, yJeabHas TeIIOTa CrOPaHKs TOIUIUBA, KOG PUITUEHT T1o-
JIE3HOTO JAEHUCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEIbHAS BIAXHOCTh BO3/yXa, dJIEK-
TPUYECKUM 3apsiji, CUjla TOKA, AIEKTPUUECKOE HAIPSKEHNUE, COIPOTUBIICHHUE IPO-
BOJIHMKA, yJIETbHOE COMPOTUBIICHUE BEIECTBA, pad0Ta U MOIIHOCTH DJIEKTpUYE-
CKOT'0 TOKa), IIPU OMUCAHUU MPABUIBLHO TPAKTOBATh (PU3UUECKUN CMBICI HUCIIONb-
3yEMbIX BEJIMYUH, 0003HAYCHHUS U €IMHULIBI (PU3NYECKUX BETUYHH, HAXOUTh (hop-
MYJIbI, CBSI3BIBAIOIINE JIAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMH BEIMUYUHAMH,
CTpOUTH TpavKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepru30BaTh CBOMCTBA Tell, PUBNYECKHE SIBJICHUS U TPOLIECCHI, UCTIONb3YsI OC-
HOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHHS BEILIECTBA,
OPUHUMUIT CYNEPIO3ULNN TOJIEH (HA KaYECTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS
3apsiia, 3akoH OMa JiJ1s yyacTKa 1enu, 3akoH Jxoyns—JIeHna, 3aKkoH coOXpaHeHUs
SHEPTUH, TPU STOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3aIHCHIBATH €TO
MaTeMaTHYECKOE BBIPAXKEHUE;

O00BSACHATH (PU3NYECKUE MTPOIIECCH U CBOIMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyallMil IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH PUUYUHHO- CIEM-
CTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE U3 |—2 TOTMYeCcKuX 11aroB ¢ Onopou Ha 1—
2 W3yYEHHBIX CBOMCTBA (M3MUECKUX SBICHUH, (PU3NIECKUX 3aKOHOB MIIH 3aKOHO-
MEpPHOCTEM;

pelaTh pacyéTHbIE 3a/1a4i B 2—3 NEUCTBUS, UCIOJIb3YS 3aKOHBI U (POPMYIIbI, CBSI-
3bIBAIOIINE (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJ]a4M 3aIHCHI-
BaTh KPaTKOE€ yCJIOBHUE, BBISBJISTh HEJJOCTATOK JAHHBIX JJIsI PEIICHUS 3aa4M, BbI-
OupaTh 3aKOHBI ¥ (POPMYIIbI, HEOOXOIUMBIC IS €€ PElIeHHS, TPOBOIUTH PACUETHI
Y CPaBHUBATH MOJYYEHHOE 3HAUCHUE (DU3NUECKON BETUUYUHBI C U3BECTHBIMU JIaH-
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HBIMU; pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIH (hu3nye-
CKMX METOJIOB, WCIOJb3Yys OIMCAHHE HCCIIEIOBaHUs, BBIACISTH MPOBEPIEMOE
MPENO0JIOKEHNE, OLICHUBATh MPABMWILHOCTH MOPSAKA MPOBEICHUS UCCIIEIOBAHMUS,
JenaTh BHIBOJIBI;

POBOJIUTH OMBITHI O HAOMIOACHUIO (U3WYECKUX SIBJICHUN WU (HUIUIECKUX
CBOMCTB TeJ (KaUJUISIPHBIC SBJICHUS, 3aBUCUMOCTh JIaBJICHUS BO3yXa OT €r0 00b-
€Ma, TeMIiepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUS TIPU U3ITYUECHUU
OT I[BETA U3TyYarolei (MOrIoaromiei ) MIOBEPXHOCTH, CKOPOCTh UCTIAPEHHUSI BOJIBI
OT TEMIIEPATYPhI KUIKOCTU U TUIOMIAIU €€ TOBEPXHOCTH, dJIEKTPU3AIUs TE U B3a-
UMOJICHCTBHE AJIEKTPUUECKUX 3apsiIOB, B3aUMOJIEUCTBUE MOCTOSHHBIX MAarHUTOB,
BU3YyaJIU3allUsl MATHUTHBIX MOJIe TOCTOSTHHBIX MarHUTOB, JICMUCTBUS MarHUTHOTO
MOJISI Ha TIPOBOJIHUK C TOKOM, CBOMCTBA dJIEKTPOMArHuTa, CBOMCTBA DJIEKTPOIBU-
raTessi IOCTOSTHHOTO TOKa): (hOpMYJIMPOBATh MIPOBEPsiEMbIe TTPEATIOIOKEHHUS, CO-
OupaTh YCTAaHOBKY U3 MPEIOKEHHOTO0 000PY/I0BaHMS, OMUCKIBATH XOJ OMbITA U
(bopMyIUPOBATH BHIBOIbI; BHITIOIHATH NMPSMbIC U3MEPEHUS TEMITEPATYPhl, OTHOCH-
TEJIHLHOM BIAKHOCTH BO3/yXa, CUJIbI TOKA, HAMPSIKEHUS C UCTIOJIb30BAHUEM aHAJIO-
TOBBIX MPUOOPOB U JATUUKOB (PU3MUECKUX BEJIIMUUH, CPABHUBATH PE3YJIbTATHI U3-
MEpEeHH ¢ y4ETOM 3aIaHHON aOCOIFOTHON NMOTPEIIHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NUEeCKOl BEIUYMHBI OT IPYToM
C WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH COMPOTUBIIECHUS MPOBOJI-
HUKa OT €ro JUIMHBI, IUIOMIAU MOMEPEYHOr0 CEUEHUS U YACIBHOTO COMPOTUBIIE-
HUS BELIECTBA MPOBOIHUKA, CUIIBI TOKA, UAYIIEr0 Yepe3 MPOBOJAHUK, OT HAIPsKe-
HUS Ha MPOBOJIHUKE, UCCIIEOBAHHE MTOCIIEI0BATEIHFHOTO U MAPAIIETBHOTO COSIH-
HEHUU MPOBOJHUKOB): TNIAHUPOBATH UCCIEAOBaHUE, COOUPATh YCTAHOBKY M BbI-
MOJIHATH U3MEPEHHUSI, CIEAYs MPEIIOKEHHOMY IUIaHy, (PUKCUPOBAThH PE3yJIbTaThI
MOJTy4€HHON 3aBUCUMOCTH B BUJIE TAOJIHII U TPAPUKOB, JI€JIaTh BEIBOJIBI 10 PE3YIIb-
TaTaM MCCIEOBaHUS; MPOBOJAUTh KOCBEHHBIE M3MEpeHUs (U3HUECKUX BEIUYHH
(ynenpHas TEII0EMKOCTh BELIECTBA, COMPOTUBIIEHUE NPOBOIHUKA, paboTa U MOIII-
HOCTb DJIEKTPUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEH-
TaJbHYIO YCTAHOBKY, CJIEys IPEAJIOKEHHON HHCTPYKIUU, U BBIYUCISATh 3HAUYCHUE
BEJIMYUHBL;

coOI01aTh IPaBUIIa TEXHUKH 0€30MMaCHOCTH TIpH paboTe ¢ J1abopaTOpHBIM
000pyT0BaHUEM;

XapaKTepU30BaTh MPUHIINAIBI JTCHUCTBUS W3YYEHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHCIIE: CHCTEMa OTOIUIEHUSI JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK IIICKTPUUECKOU
SHEPI'uH, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArPEBATEIbHBIE AIEKTPOIPUOOPHI
(mpuMepsbl), SIEKTPUUECKUE MPEIOXPAHUTENH, SJIECKTPOMArHUT, SJIEKTPOIBUTA-
TE€JIb TOCTOSIHHOTO TOKA), UCIIOIb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUI U
HE0O0X0oIUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;
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— pacro3HaBaTh MPOCTbIE TEXHUUECKUE YCTPOICTBA U U3MEPUTENIbHBIE TPUOOPHI
[0 CXeMaM M CXEMaTHUYHbIM PUCYHKaM (3KMJIKOCTHBII TE€pPMOMETp, TEPMOC, ICH-
XpOMETp, TUTPOMETP, ABUTaTEIb BHYTPEHHETO CrOpPaHus, AIEKTPOCKOI, PEOCTar),
COCTAaBIIATh CXEMBI AJEKTPUUECKUX LIETIEH ¢ OCIIeIOBATEIbHBIM U MapauieIbHBIM
COEIMHEHHUEM 3JIEMEHTOB, pa3nyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPH-
YECKUX LICIICH;

— MPUBOAUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPUMEPAX) MPAKTHUYECKOTO HC-
N0JIb30BaHMs (PU3NUECKUX 3HAHUI B OBCEIHEBHOM KU3HU Il 0OecrieueHust 0e3-
OIACHOCTH NP 00paIIEHUH ¢ NPUOOPaMU U TEXHUUYECKUMU YCTPOUCTBAMM, COXpa-
HEHUS 3/I0POBbS U COOJIIOICHHSI HOPM SKOJIOTHYECKOT0 MOBEICHUS B OKPYIKaIOILIEH
cpexne;

— OCYIUIECTBIIATHh MOUCK MHpOpManuu Guanyeckoro cojepxxkanus B utepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUI U MyTEM CpaBHEHUS JOMOJHUTENIbHBIX UCTOYHUKOB
BBIICNISATh MHPOPMALIMIO, KOTOPAsl SIBJISETCS MPOTUBOPEUYUBOM WIM MOXKET OBIThH
HEJI0OCTOBEPHOM;

— HCMOJb30BaTh MPH BBIMOJHEHUHU YUEOHBIX 3a/JaHUi HAYYHO-TIOMYJISIPHYIO JTUTEepa-
Typy HPU3MYECKOro Copepk aHusl, CIPAaBOUYHbIE MaTepuabl, pecypchbl cetu Murtep-
HET, BIaJeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHusl HHPpOpMa-
LMY U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

— co37aBaTh COOCTBEHHBIEC NMMCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIEHUs, 00001mas
UHPOpPMAIMIO0 U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOrO COAEp)KaHUS, B TOM
qucie MyOJu4HO MPENCTaBIsATh PE3YJIbTaThl IPOEKTHOM MIIM UCCIIE0BATEIbCKOM
NEATENBHOCTH, IIPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3YUYEHHBIN TOHATUITHBIN amma-
pat Kypca (pU3UKH, COIIPOBOXK/IATh BBICTYIUICHUE ITPE3CHTALIUEH;

— IIpH BBINOJIHEHUU YYEOHBIX NMPOEKTOB M UCCIIEJOBAHUN (PU3MYECKHUX MPOLIECCOB
pacnpeensiaTh 00s13aHHOCTU B IPYyMIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3a/1a-
4aMmu, CJIEJIUTh 3a BBIIIOJIHEHUEM IUIAHA JEUCTBUM M KOPPEKTUPOBATh €r0, aJeK-
BaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JAEATEIbHOCTh I'PYIIIBI, BBICTPAUBATDH
KOMMYHUKAaTHBHOE B3aMMOJIEHCTBHE, NPOSBIAs TOTOBHOCTh pa3peliaTb KOH-
(AUKTHI.

K xonmy oOyueHuss B 9 kJjacce npeaMETHbIE pe3yJjbTaTbl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

— UCIOJIb30BATh MOHSATHSA: CUCTEMA OTCUETA, MaTEpUaAIbHASl TOUKA, TPAEKTOPUSI, OT-
HOCHTEIBHOCTh MEXaHHUYECKOTO IBIKEHUsS, Aedopmarus (ympyras, miacTude-
CKasi), TPEHUE, LIECHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTh U MEpPErpy3Ku,
LHEHTP TSHKECTH, a0COJIFOTHO TBEPJIOE TENO, LIEHTP TAKECTH TBEPIOTO TEIa, PABHO-
BECHE, MEXaHUYECKHE KOJIeOaHUs U BOJIHBI, 3BYK, HHPA3BYK U YJIbTPa3BYK, dJIEK-
TPOMAarHUTHBIE BOJHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
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JaNbHO30PKOCTh, CIEKTPhl UCIIYCKaHUS U MOTIJIONIeHMs, aib(a-, OeTa- U ramMmma-
W3JIy4YEHUS, U30TOMBI, SIICPHAS] YHEPreTUKA;

pa3nuyarh sABJICHUA (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOIMHEINHOE JBUKEHUE,
PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE JBUYKEHUE, CBOOOJHOE MaJeHUE TeJl, paBHO-
MEPHOE JIBUKEHUE M0 OKPYKHOCTH, B3AUMOJICCTBUE TEJI, PEAKTUBHOE JIBUKECHHUE,
Kosie0aTeabHOe IBUKEHHUE (3aTyXaloIUEe U BBIHYXKJACHHbIE KOJIeOaHus ), pe30HaHC,
BOJIHOBOE JIBHIKEHHE, OTPAXKEHUE 3BYKA, MPSMOJIMHEWHOE PACIIPOCTPAHEHUE, OT-
paXk€HUE U MPEJOMIIEHUE CBETA, IIOJJHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKe-
Hue 0eNoro CBeTa B CIIEKTP U CIIOKEHHUE CIIEKTPAJIbHBIX LIBETOB, AUCIIEPCHS CBETA,
€CTECTBEHHAs! PaJIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEUYATOIO CIIEKTpa U3JIy4e-
HUS1) TIO OTTMCAHMIO UX XapaKTEPHBIX CBOMCTB ¥ HA OCHOBE OMBITOB, IEMOHCTPUPY-
IOLIUX JJaHHOE (PU3HUECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE H3YYCHHBIX (PU3UUECKUX SIBJICHUU B OKPYXKAIOIIEM
Mupe (B TOM 4uciie Pu3nuecKue sBICHUS B IPUPOJIC: MPUIIUBBI U OTJIMBHI, JIBUKE-
Hue iaHeT COJHEYHOM CUCTEMbl, PEAKTUBHOE JBUKEHUE YKUBBIX OPraHHW3MOB,
BOCIIPUSITHE 3BYKOB KUBOTHBIMHU, 36MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH,
9X0, I[BETA TeJI, ONTUYECKHE SIBJICHUS B IPUPOJIE, OMOJIOTMUECKOe JEeHCTBUE BUU-
MOT0, yJIbTpadroIeTOBOIO U PEHTTEHOBCKOI'O U3TyUYeHUH, €CTEeCTBEHHBIN Paro-
aKTUBHBIA (POH, KOCMUYECKHUE JyUHd, PAJUOAKTUBHOE U3IIyYeHHE TPUPOIHBIX MU-
HEpaJoB, NEWCTBUE PAaJMOAKTUBHBIX HM3JIyYEHUN HA OpPraHW3M YEJIOBEKA), MIpPH
ATOM TIEPEBOJUTH MPAKTUUECKYIO 3a/layy B Y4eOHYIO, BBIICIATh CYIIECTBEHHBIE
CBOICTBA (MpU3HAKU) HU3HUECKUX SBICHUM;

OIKCHIBATh N3YUCHHBIE CBOMCTBA TeN U (U3UUECKUE SBIICHUSA, UCTIONB3YS (pr3nde-
CKHE BEJIMYMHBI (CPEIHSAS] © MTHOBEHHAS] CKOPOCTH TeJIa TP HEPABHOMEPHOM JIBH-
KEHUHU, YCKOPEHHUE, MEPEMENIEHUE, MTyTh, YII0Basi CKOPOCTh, CHJIa TPEHUS, CUIIa
YIOPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOIHOTO MaJeHusI, BEC Tella, UMITYJIbC
TeJa, UMITYJIbC CHJIbI, MEXaHW4YecKas paboTa U MOIIHOCTh, MOTEHIIMATbHAS dHEP-
rus TeJa, MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIU, IIOTCHIMAJIbHAS SHEPIUs CKATON
IPY>KUHBI, KHHETUYECKAsl SHEPIus, MOJTHAsl MEXaHU4YecKasi SHEeprus, Mepuoj 1 va-
CTOTa KOJIeOAHWM, NJMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTH
CBETa, MOKA3aTeb MPEJIOMIICHUS CPElibl), IPU OMUCAHUH MPABUIBLHO TPAKTOBATH
(bu3HUECKHl CMBICI UCTIOJIB3yEMBIX BEIMUMH, 0003HAYCHUS U CAMHUIIBI (hHU3HYe-
CKHMX BEJIMYHH, HAXOJAUThH (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIH-
YUHY C APYTUMH BETUYMHAMH, CTPOUTH TPAPUKN U3YUCHHBIX 3aBUCUMOCTEN (-
3UYECKUX BEJIUYUH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3UIECKUE SBIICHUS U MTPOIIECCHI, UCTIONB3YS
3aKOH COXPaHEHUS SJHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUSI, TPUHLINI CyNEPIO3H-
WY CHJI, TPUHIIMIT OTHOCUTENBHOCTH [ anuies, 3akoHbsl Hpl0TOHA, 3aKOH cOXpaHe-
HUSI UMITYJIbCA, 3aKOHBI OTPAKCHUS U MPEJIOMJIICHHS CBETA, 3aKOHBI COXPAHCHUS
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3apsiZIOBOTO ¥ MAaCCOBOTO YKCEJ IIPH SJIEPHBIX PEAKIIUSIX, IPU 3TOM J1aBaTh CJIOBEC-
HY10 (OPMYJIUPOBKY 3aKOHA U 3aMKUCHIBATH €70 MATEMATUUYECKOE BBIPAKEHHE; 00B-
SICHATh (PU3MUECKUE MPOIIECCHI U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTY-
Ay MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISTh MPUUUHHO- CJIEJCTBECH-
HBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ Oopoi Ha 2—3 u3y-
YEHHBIX CBOMCTBA (PU3NUECKUX ABICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHO-
CTEH;

pemaTth pacuy€THbIC 3a7a4u (OMuparoMecs: Ha CUCTeMYy W3 2—3 ypaBHEHUIA), UC-
MOJIb3YS 3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIME (DU3NUYECKUE BEIUYMHBI: HA OCHOBE
aHaJM3a yCIIOBUSI 3aJ1au 3aITMChIBATh KPAaTKOE YCIOBUE, BBIABIISITH HEJOCTAIONINE
WM U30BITOYHBIC IaHHBIC, BEIOUPATh 3aKOHBI U (hOPMYJIbI, HEOOXOIUMBIE TSl pe-
IICHUS, TPOBOJIUTH PACUETHI U OIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYe-
HUS (PU3NUECKON BEITUUNHBI,

pacrio3HaBaTh IPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTH TPH MOMOITH (GU3UIECKUX Me-
TOJ/IOB, MCIIOJIB3YSl ONMCAHUE MCCIICAOBAHUS, BBIICIATH IIPOBEPSIEMOE TPEIIO0JIO-
JKEHUE, OIEHUBATh MPABUJIBHOCTH TMOPSJIKA MPOBEIACHUS HUCCIICIOBAHUS, JCIaTh
BBIBOJIbI, HHTEPIIPETUPOBATH PE3yJIbTAThl HAOIIOACHUN U OTIBITOB;

IPOBOAUTH OMBITHI MO HAOTIOAEHUIO (U3UYECKUX SIBICHUU HWIH (U3HUECKUX
CBOICTB Ten (M3y4yeHue BTOpOro 3akoHa HproTOHA, 3aKOHA COXpaHEHUS SHEPTHH,
3aBUCUMOCTh T€puojia KoJieOaHUN MNPy KMHHOTO MasiTHUKAa OT MacChl Tpy3a U
KECTKOCTH MPY>KUHBI U HE3aBUCHUMOCTh OT aMIUIMTYAbl MaJbIX KojeOaHuid, mpsi-
MOJIMHEWHOE paclpoCTpaHEHUE CBETA, pa3lioKeHHe Oeloro CBeTa B CHEKTP, U3Y-
YeHHe CBOMCTB M300pakKeHHs B TNIOCKOM 3€pKajie U CBOMCTB M300paKeHUs Mpe/i-
MeTa B COOMparoliell JIMH3€e, HAOII0CHUE CIUTONIHBIX U IMHEWYATBIX CIIEKTPOB U3-
JYYEHHsI): CAMOCTOSITEIILHO COOUPATh YCTAHOBKY M3 M30BITOYHOrO Habopa 00opy-
JIOBaHMS, OMUCHIBATH X0/ OMBITA U €T0 PE3yJIbTAThI, JOPMYIUPOBATH BHIBOIBI;
IPOBOAMUTH MPU HEOOXOAUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OTIPEEIIsis CpeHEee
3HAUCHHE U3MEPAEMON BETUYHHBI ((POKYCHOE PACCTOSIHHE COOMPAOIICH JTMH3HI),
000CHOBBIBAThH BBIOOP CcIIOC00a U3MEPEHHS (M3MEPUTEIBHOTO TPUO0opa);
IPOBOJAUTH MCCJEIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH C HCIOJIb30Ba-
HUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTB ITyTH OT BPEMEHH ITPU PABHOYCKOPEHHOM
JIBUKEHUU 0€3 HAa4aJIbHOW CKOPOCTH, TIEpHUOJia KoJIeOaHUH MaTeMaTHYeCcKOTO Ma-
SATHUKA OT JUTMHBI HATH, 3aBUCUMOCTH yTJIa OTPAKCHUS CBETA OT yTjia MajeHUus u
yrijla OpejioMJIeHUs OT yrila maJeHus1): MIAHUPOBATh MCCIEAOBaHUE, CAMOCTOS-
TETHHO COOMPATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI MOIYICHHONW 3aBUCUMO-
CTH (PU3NYECKUX BEIIMYMH B BUE TaOIUI] ¥ TPa(UKOB, IeTaTh BHIBOBI IO PE3Yih-
TaTaM UCCJICIOBAHUS;

MIPOBOJINTh KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIMYUH (CPEIHSS] CKOPOCTh U
YCKOpEHHUE TeJa MPU PaBHOYCKOPEHHOM JABUKEHUU, YCKOPEHUE CBOOOIHOTO Tajie-
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HUS, KECTKOCTh MPYKUHBI, KOADDUITUEHT TPEHUS CKOJIBXEHUS, MEXaHUYECKasl pa-
00Ta U MOIIHOCTh, YACTOTAa U MEPHUOJ KOJICOAHUI MaTeMaTUYECKOTO U MPY>KUH-
HOT'O MAasiTHUKOB, ONTUYECKAsl CHJIa COOMpPAIOIIEeH JTUH3bI, PAAUOAKTUBHBIA (POH):
IJIAHUPOBATh U3MEPEHUs, COOUPATH IKCIMEPUMEHTAIBHYIO YCTAHOBKY W BBITIOJ-
HSTb U3MEPEHUS, CIeIysl MPEAJIOKEHHON UHCTPYKIIUU, BHIYUCIISATh 3HAUCHUE Be-
JUYUHBI U AaHATM3UPOBATH MOJyYEHHBIE PEe3YIbTaThl C YUETOM 3aJaHHOM TOrpell-
HOCTU U3MEPEHUN;

co0JII01aTh MpaBWJIa TEXHUKU O€30MaCHOCTH MPpU padboTe ¢ 1abopaTOpHBIM 000pY-
JIOBAaHUEM;

pasinyaTh OCHOBHBIC MPU3HAKN U3YUYCHHBIX (DU3UUECKUX MOJICIICH: MaTepraibHas
TOYKa, A0COJIFOTHO TBEPOE TEJIO, TOUCUHBIM UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
TJIaHeTapHas MOJIeIb aTOMa, HyKJIOHHAsI MOJIEIh aTOMHOTO SI7Ipa;
XapaKkTepU30BaTh MPUHIUINBI JEUCTBUS W3YUYCHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOUCTB ¢ OMOPOM HA MX OMHUCAHUS (B TOM YHCIE: CIUIOMETP, TaTIYUKH TMOJI0-
YKEHUS, PACCTOSHUS U YCKOPEHHUS, paKeTa, 9X0JI0T, OYKH, IEPUCKOII, oToanmapar,
ONITUYECKUE CBETOBOJIbI, CIEKTPOCKOII, TO3UMETP, KaMepa BuiibcoHa), UCTIONMB3Y I
3HAHUS O CBOMCTBaX (PUBMUECKUX SBJICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHO-
MEpPHOCTH;

UCIIOJIb30BATh CXEMBl M CXEMATUYHBIE PUCYHKH HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEILHBIX TPUOOPOB U TEXHOJIOTHUECKUX MIPOLIECCOB MPH pele-
HUU Y4eOHO-TIPAaKTUYECKHUX 3a/1au, ONTUYECKHE CXEMBI JJIs MOCTpOeHus: u3o0pa-
KEHUH B TUIOCKOM 3epKajie U COOMparoIe JINH3E;

IPUBOJUTH IPUMEPHI (HAXOAUTh MH(MOPMAIIUIO O MMPUMEpax) MPaKTUIECKOTO HC-
10JIb30BaHMs (U3MYCCKUX 3HAHUH B IOBCETHEBHOM KM3HHM JIJIs1 oOecrieueHus 0e3-
OTTIACHOCTH MPHU 00paIeHUH ¢ MPUOOpaMU U TEXHUYECKUMU YCTPOUCTBAMH, COXpa-
HEHUS 37I0POBbS U COOJIIOIEHNUSI HOPM IKOJIOTUYECKOTO MOBEICHUSI B OKPYIKAOIIIEH
cpene;

OCYIIECTBIISITH MOUCK MH(pOpMaruu ¢uznueckoro coaepkanus B MHTepHere, ca-
MOCTOSTEIBHO (POPMYITHPYS MOMCKOBBIN 3aIIPOC, HAXOIUTH ITyTH ONIPEICTICHUS J10-
CTOBEPHOCTH MOJYyYeHHON HHPOpMAIIUKA HA OCHOBE UMEIOIIUXCS 3HAHUH | JIOTIOJ-
HUTEIBHBIX HICTOUYHUKOB,;

UCII0JIB30BATh MPHU BBIMOJHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JUTEpa-
Typy GHU3UYECKOTO COAEpKaHUs, CIIPABOYHBIC MaTepuaibl, pecypchl cetu MHTep-
HET, BJIaJIETh TpUEMaMU KOHCTIEKTUPOBAHUS TEKCTa, Tpeodpa3zoBanust nHpopma-
UM U3 OJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/7aBaTh COOCTBEHHBIE MICHhbMEHHBIC U YCTHBIE COOOIIEHNS Ha OCHOBE WH(pOpMa-
MU U3 HECKOJIbKUX UCTOUHUKOB (DU3NYECKOTO COJIEPKAHUs, TyOJIMYHO MPE/ICTaAB-
JSITh PE3yJIbTaThl MPOEKTHOW WIIM HCCIIEIOBATENbCKON NEATeNIbHOCTU, IPU 3TOM
rPaMOTHO MCIIOJb30BaTh U3YUYCHHBIN MOHATUWHBIN anllapaT U3y4aeMoro paszieia
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(U3HKU U CONMPOBOXKAATH BBICTYIUICHUE MPE3EHTAIMEel ¢ y4ETOM 0COOEHHOCTEM
ayIUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaundecTBO 4acoB uekTpoHHbIe (1U-
HaumeHoBaHMe pa3gejioB U TeM
Ne i/t KoHnTpoJb- IpakTHye- poBbIe) oOpa3oBa-
IporpamMmmaI Bcero
Hble padoThl cKue padoThl TeJIbHbIE PeCypChl
1 dus3rka U €e poJib B MO3HAHUH 6
OKpYKaIoIIEro Myupa
) [lepBoHavanbHbIE CBEAECHHUS O 5 5
CTPOCHHH BCUICCTBA
BIJKEHUE W B3aUMOJIEVICTBUE
3 A A 21 1 3
TCJI
aBJIEHUE TBEPIBIX TCJ, KHUIKO-
4 Aas P 8 21 1 4
CTECU U Ira30B
5 Pabora 1 MomHOCTE. DHEprUs 12 3
6 [ToBTOpEHUE 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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