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MOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOTO 00111er0 00pa30BaHUsI COCTaBJIeHA Ha
OCHOBE TOJIOKEHUH U TpeOOBaHUH K pe3yJibTaTaM OCBOEHUS Ha 0a30BOM YPOBHE OCHOB-
HOM 00pa3oBareNbHOM mporpaMmsbl, mnpeacraBieHHbXx B PI'OC 000, a Takxec yué-
ToM (henepanpHOii paboueli mporpaMMbl BociuTanus U KoHuenuuu npenoiaBanusyvye0-
HOTO mpenmMeTa «Du3nKay.

Conepxanue mnporpaMMbl 1o (U3MKE HAMpaBiIeHO HAa (OPMUPOBAHUE ecTe-
CTBEHHO-HAYYHON TPAaMOTHOCTH OOYYaIOIIUXCS M OPTaHU3AIMI0 M3ydeHHs] (PU3UKU Ha
JIeSITEIbHOCTHON OCHOBE. B mporpamme 1o (pu3mke yUYuTHIBAIOTCS BOSMOXHOCTH y4eO-
HOTO npeameTa B peanuzaruu TpedoBannii @I'OC OOO k mIaHUPYEeMbIM JTHYHOCTHBIM
U METamnpeIMETHBIM pe3yJbTaTaM OOy4YeHHs, a TaKKe MEKIIPEIMETHBIC CBS3U €CTe-
CTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00IIET0 00pa30BaHus.

[Iporpamma 1o (pu3MKe yCTaHABIMBAET paclpeiesieHne y4eOHOro Marepuasna 1o
rojaMm o0ydeHus (1o Kjaaccam), IpeajiaraeT IpuMEpHYI0 OCIe0BaTEIbHOCTh U3YUEHUS
TEM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJEPKaHUS U yUETE BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIMXCA.

[TporpamMma no ¢u3uke pa3paboTaHa ¢ LETbI0 OKa3aHHs METOJUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU padoyell mporpaMmbl IO y4eOHOMY MpPEAMETY.

®dusuka SBISETCI CHUCTEMOOOPA3YyIOIIUM JUJISl €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX
MPEeIMETOB, TOCKOJBKY (DU3HUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB U SIBJICHHM, H3Y-
YaeMBIX XUMHEH, OMO0JIOTHEH, acTpoHOMUEH U du3nueckoil reorpadueil, BHOCUT BKJIaI B
€CTECTBEHHO-HAYUHYIO KapTUHY MHpa, MPEIOCTaBIsIeT Hanbosee SCHbIe 00pa3ibl Ipu-
MEHEHUSI HAyYHOT'O METOJa MIO3HAHUA, TO €CTh CIIOCO0a MOTYUYeHHs TOCTOBEPHBIX 3HA-
HHUM O MUpE.

OnnHa u3 TJIaBHBIX 33/1a4 (PU3UYECKOr0 00pa30BaHUs B CTPYKType 00IIero oopaso-
BaHUS COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOI I'PaMOTHOCTHU U MHTEpECaK HayKe
y 00ydJarommxcs.

Nzydyenne usmkn Ha 0a30BOM ypOBHE MpEANOaraeT OBIAICHHE CIEAYIOUIIMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAY4YHO OOBSICHATH SIBICHHUS,

OIICHMBAThH ¥ MOHUMATh OCOOCHHOCTH HAYYHOTO MUCCIICIOBAHUS, UHTEPIIPETUPOBATh

JTAHHBIC W KCIIOJH30BaTh HAy4YHBIE J10KA3aTEIbCTBA
JUTSI TIOJTyYEHUS BEIBOJIOBY.

Henu n3yuenus: GU3MKU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHMS OINPEACICHBI
B KoHueniuu npenojaBanust yueOHoro npeamera «Pusnka» B 00pa3oBaTEIbHBIX Opra-
Huzanusax Poccuiickoit denepainu, peanu3yonmx OCHOBHBIE 00IIe00pa3oBaTEIbHbIC
[porpaMmsbl, yTBEpKIAEHHOM pemeHnem Komernn Munucrepera npocsenienust Poc-
cuiickoit @eaepaunu (mpotokoa ot 3 aexadps 2019 r.
No TTK-4BH).

Lenu nzydyenust u3nKu:

npuoOpeTeHUEe MHTEpeca M CTPEMJICHUS OOyYaroIIMXCS K HAayYHOMY H3YUYEHHIO
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PUPOJIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX M TBOPYECKHUX CIIOCOOHOCTEHH;

pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJIE TTO3HAHUs U (HOPMHUPOBAHUEHCCIIEIO-
BaTEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJIICHHSIM;

(dbopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yyeHusi OCHOB CTpOe-
HUS MaTepuu U QyHAaAMEHTAIbHBIX 3aKOHOB (DM3UKU;

(dbopMHUpoBaHNE MTPEACTABICHUA O POJIM (PUBHUKU JIJISl pa3BUTHUS APYTUX €CTECTBEH-
HBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MPEACTABICHUN O BOBMOXKHBIX cdepax Oyayiiei mpodeccruonansHoe-
ATEIIBHOCTH, CBA3aHHON C (PU3HKOM, MOATOTOBKA K JaJbHEHIIEMy OOYUYEHHIO B 3TOM
HaIlpaBJICHUU.

JlocTrkeHne 3TUX Lieel mporpaMMel o GU3KKe Ha ypOBHE OCHOBHOT'O 00IIEro 00-
pa3oBaHUs 00ECIICYNBAETCS PEIICHUEM CIEAYIOMINX 3a/1ay:

npuoOpeTeHNe 3HAHUM O AUCKPETHOM CTPOEHHUHU BEIIECTBA, O MEXaHUYECKUX, Tell-
JIOBBIX, DJICKTPUUECKHUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHNe YMEHUM ONHUChIBaTh M OOBSACHATH (PU3UYECKHUE SBIICHMSIC
UCIIOJIb30BAHUEM IOTYYEHHBIX 3HAHU;

OCBOEHHE METOJIOB PEILEHUsI MPOCTEHIINX pacu€THBIX 3a7ady C HCMOJIb30BaHUEM
buznyecKux Mojieiell, TBOPUYECKHUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUHN HAOIIOATh MIPUPOIHBIC SIBIICHUS U BBITIOJHATH OIBITHI, JIA00pa-
TOpPHBIE PAOOTHI U SKCIIEPUMEHTATBHBIE UCCIAEAOBAHUS C UCIIOJIB30BAHUEM U3MEPUTEIIb-
HBIX TPHOOPOB;

OCBOEHHE MIPUEMOB PabOThI ¢ MH(DOPMALIMEH PU3HUECKOTO COACPKAHUS, BKIIFOYas
UH(OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKH, aHAIU3 U KPUTUUYECKOE OLICHUBA-
HUe nHGOpPMAITNH;

3HAKOMCTBO CO cdepamu mnpodecCHOHANBHON JEATCIIBHOCTH, CBS3aHHBIMH
¢ (hM3UKOMN, U COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAaHHBIMH Ha JOCTIKCHUIX (pu3nye-
CKOU HayKH.

Ha usyuenue ¢pusuku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOT'O 00OLIEroo0pa3oBa-
HUs oTBoaAMTCA 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B HEIENI0),B 8 Kjacce
— 68 gacoB (2 yaca B Heaeno), B 9 kinacce — 102 gaca (3 yaca B HEJIEIO).

[Ipenaraemsriii B mporpamme no GpusmKe nepedeHb 1a00paTopHbIX padOT U OMBITOB
HOCHUT PEKOMEHIATENbHBIN XapaKTep, YUUTEb JelacT BRIOOP MpOBEIEHUs JTabopaTop-
HBIX pa0OT 1 ONBITOB C YYETOM UHIMBUIYAIBHBIX OCOOEHHOCTEH 00yUaromuxcs, CiucKa
HKCIIEPUMEHTAILHBIX 3a/IaHHM, MpeJIaraéMblX B paMKaxOCHOBHOTO TOCYIaPCTBEHHOTO
’K3aMeHa 1o (pusuke.



COJAEPKXAHUE OBYYEHUA

7 KIIACC

Pasznen 1. ®usuka u e€ poJib B NO3HAHMHU OKPY/KAKOIIEr0 MUPa

®usuka — Hayka o npupozne. SAsnenns npupoasl. DU3NYECKUE ABICHUS: MEXaHUYE-
CKHE, TEIUIOBBIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennunHbl. 3Mepenne ¢pusnuecknx BeanunH. @uznyeckre npudoopsl.
[TorpemnocTs n3MepeHnii MexxayHapoaHas cucTeMa eIMHMUII.

Kak ¢usuka u npyrue ecteCTBEHHbIE HAyKH U3Yy4aroT pupoay. EcrecTBeHHO-Hayy-
HBII METOJ MO3HAHUS: Ha0II0IeHNE, TOCTAHOBKA HAYYHOTO BOTIPOCA,BBIBUKEHHUE THUTIO-
T€3, SKCIIEPUMEHT IO MPOBEPKE rMIoTe3, 00bsicHEeHHe HalIronaemorosiBieHus. Onuca-
HUE (PU3UYECKUX SBJICHHUN C MOMOILBIO MOJIETIEN.

Jlemoncmpayuu
MexaHnueckue, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
dusnyeckre npuodOopsI U IMpolieaypa MPSMbBIX U3MEPEHHUI aHAJIOTOBBIM U LI POBBIM
pUOOPOM.

Jlabopamopnvie pabomwi u onvimol

OnpeneneHue UEHbI AeJICHUS IIKaIbl U3MEPUTEIBHOrO MpUoopa.

N3mepenune paccToOAHUNA.

N3mepenue 00bEMa KUIAKOCTH U TBEPIOTO TeA.

Ornpenenenue pa3MepOB MabIX TEl.

N3Mmepenne TemmnepaTypsl IPU HOMOIIH )KHUAKOCTHOTO TEPMOMETPA U AATYUKATEM-
MepaTyphl.

[IpoBeneHne mccienoBaHus MO MPOBEPKE TMIIOTE3bI: AATBHOCTH IMOJETA IIAPHUKA,
MYIIEHHOT'0 TOPU30HTAIBHO, TEM 00JIblle, YeM OOJIbIlIEe BHICOTA MyCKa.

Pa3nes 2. IlepBoHayaibHbIE CBeIEeHUS O CTPOCHUM BellleCTBA

CrpoeHue BenecTBa: aTOMbI U MOJEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIIHNE
JIMCKPETHOE CTPOECHHE BELIECTBA.

JIBu>xkeHue yacTtull BemecTBa. CBsi3b CKOPOCTH JABUKEHUS YACTHI] C TEMIIEPATYPOH.
bpoynoBckoe nBmxkenue, nuddysus. BzanmoelicTBre 4acTHI] BEMIECTBA: MIPUTSKECHUE
Y OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE T'a30B, KUJIKOCTEH U TBEPABIX (KpH-
CTAJUIMYECKHUX) Te. B3auMOCBS3b MEXKy CBOMCTBAMHU BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTO-
SIHUM BOJIBI.

Llemoncmpayuu

Hab6nronenne OpoyHOBCKOTO JBUKEHUS.

Habmronenue nuddysun.

HaGnronenue siBieHuid, OOBSCHSIONIMXCS TMPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHI] BEIIECTRA.



Jlabopamophvie pabomwi u onvimol
OrneHka quaMeTpa aToma METOJIOM PSZIOB (C UCTIONIb3oBaHUEM GoTorpaduii).
OMnbITHI IO HAOTIOJICHUIO TEIIJIOBOTO PACIIMPEHUSI TA30B.
OnbITHI 110 0OHAPYKEHUIO JEHUCTBHSI CUIT MOJICKYJIIPHOTO TIPUTSIKEHUSI.

Pa3pgen 3. /IBukeHHe M B3aUMOAeiicTBHE TeJl

Mexannueckoe aBuxeHue. PaBHoMepHOE U HepaBHOMEpPHOE JBH>KeHUE. CKOPOCTh.
CpenHsisi CKOpOCTb TPU HEPABHOMEPHOM JBH>KEHUM. Pacy€Tr myTH U BpeMEHU JIBUKEHUS.

SBneHue nHepuru. 3aKOH nHEepUMU. B3auMoielicTBue Te Kak IpUIMHA U3MEHEHUS
CKOpOCTH JBHXKEHHUsS Tell. Macca kak mepa MHEpTHOCTH Tena. [IIOTHOCTH BemiecTna.
CBs13b TJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BEIIECTBA.

Cuna kak xapakTepucTuka B3aumojeicTBusa ten. Cuiia ynpyroctyd u 3akoH I'yka.
N3Mepenue cuiibl ¢ TOMOIIbIO IMHAMOMETpA. SIBlIeHNE TATOTEHU U cuia TshkecTd. Cunna
TSDKECTU Ha JIpyrux IaHerax. Bec tena. HeBecomocTs. CnoxkeHne CUil, HAPaBJICHHBIX
1o ojHO# npsimoil. PaBHoaelicTByromas cui. Cuna TpeHus. TpeHne CKoJIbKEHUs U Tpe-
HUE NOKOA. TpeHue B NpUpoOI€ U TEXHUKE.

Jlemoncmpayuu
Habitoienne MmexaHuueckoro JBMxkeHus tena. 13-
MEpPEHHE CKOPOCTHU IIPAMOIUHENHOIO JBUKECHMUS.
HabutoieHue siBjaeHsI HHEPLUH.
Habmonenue nu3MeHeHust CKOpOCTH P B3aUMOICHCTBUH TEN.
CpaBHeHHE Macc 10 B3aUMOJEHCTBUIO TEJI.
CrnoxxeHue cuJjl, HapaBJIEHHBIX 110 OAHOW MPSAMOM.

Jlabopamophvie pabomsl u onvimol

OmnpeneneHre CKOPOCTH PaBHOMEPHOT'O JBMXKEHUS! (LIapUKa B KUIKOCTH, MOJIEIH
ANEKTPUYECKOTO aBTOMOOMJIS M TaK Jajee).

Omnpenenenue cpeHel CKOPOCTH CKOJIbXKEHUS OpycKa WM HIapuKa M0 HAKIOHHOU
IJIOCKOCTH.

OmnpeneneHre IIOTHOCTH TBEPIOTO TENA.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD PACTsDKEHUA (IeopMaIui) MpyKUHBI
OT NMPUJIOKEHHOMN CHJIBI.

OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJIBKEHHS OT Beca Tela
Y XapaKTepa CONPHUKACAIOLINXCS TOBEPXHOCTEN.

Pa3zneu 4. JlaBiieHue TBEPABIX TeJl, }KUAKOCTEH U ra3oB

Hasnenue. CriocoObl YMEHBILECHHS U YBEJIMUEHUs AaBieHus. JlaBneHue rasa. 3aBy-
CUMOCTb JIaBJICHUS raza oT o0béMa, Temneparypsl. [lepenaua naBineHuss TBEPABIMU Te-
JIaMU, KUJKOCTAMU U razaMu. 3akoH Ilackans. [IHeBMaTnyeckre MamvHbl. 3aBUCUMOCTD
JaBJICHUS KUIKOCTH OT TiyOuHbl. ['mnpocratuueckuil mapagokc. Coobliaronimecs co-
cynbl. ['uapaBiandeckue MeXaHU3MBbl.

AtMmocdepa 3emnu u atMochepHoe naBieHue. [IpuunHbl cyliecTBOBaHUS BO3IYIII-
HoW o6osouku 3emin. OnbiT Toppuuemun. M3mepenue atMochepHoro



JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JAABICHUS OT BBICOTHI HaJl ypoBHeM Mops.IIpu-
OOpBI 111 U3MEPEHMS ATMOCHEPHOTO 1aBJICHUSI.

JleficTBUE )KUIKOCTH M Ta3a Ha NOTPYKEHHOE B HUX TeJO. BrITakuBaromas(apxu-
MenoBa) cuiia. 3akoH Apxumena. [naBanue ten. BozayxonnaBanue.

Llemoncmpayuu

3aBUCUMOCTb JIaBJICHUS I'a3a OT TEMIIEPaTypPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmaromuecs COCy/Ibl.

I'mppasnmyeckuii pecc.

[IposiBinenue nericTBrus aTMOC(HEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeJla UILJIOT-
HOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue T1UIaBaHWsl TeN: IUIABAHUE WA TIOTPY>KEHUE TEJI B 3aBUCUMOCTH
OT COOTHOWIEHUSI TIJIOTHOCTEN TeNa U KUJIKOCTH.

JlabopamopHwvie pabomul u onvimbl

HccnenoBanne 3aBUCMMOCTH Beca Tella B BojAe OT 00BbEMaA NOrpyKEHHON
B KUJKOCTb YaCTH TeEJA.

OmnpeneneHre BBITAJKUBAIOLIEH CHIIBI, JEUCTBYIOIIEH HA TEIO0, MOIPYKEHHOEB
KUIKOCTD.

[IpoBepka HE3aBUCMMOCTH BBITAJIIKMBAKOIIEH CHUJIbI, JACWCTBYIOLIEH HA TEJO
B KUJKOCTH, OT MACCBhI TEJIA.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAOIIEH CHIIBL, AEHCTBYIOLIEH
Ha TeJIO B )KUJKOCTH, OT 00BbEMA MOTPyKEHHOHN B )KHUJIKOCTh YaCTH TeJA U OT INIOTHOCTH
KUIKOCTH.

KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYUPOBAHHUE JIOAKH M OIPEICIICHHUE €€
IPYy30II0AbEMHOCTHU.

Paznen 5. PaGora 1 MOIIHOCTB. JHEPIUst

Mexanndeckas pabota. MOITHOCTb.

[IpocTble MEXaHU3MBI: pblyar, 0JOK, HAKIOHHAS TJI0CKOCTh. [IpaBuio paBHOBecHs
peruara. [I[puMeHenne npaBusiia paBHOBECHS pblyara K 0J0Ky. «30J0TO€ TPaBUIIO» MeXa-
Huku. KITJI mpocteix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunernueckast u noteHuuanbHas 31eprus. [Ipespamenue
OJIHOTO BHJIa MEXaHUYECKOM SHEPTHUH B IPYTOW. 3aKOH COXPAHEHHSI SHEPTUH B MEXAHUKE.

Llemoncmpayuu
[TpumMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwsie pabomwi u onvimeol

Omnpenenenre pabOTHl CHJIBI TPEHUS TP PAaBHOMEPHOM JBMKCHHH Teja
110 TOPU30HTAILHOM MTOBEPXHOCTH.

WccnenoBanue yciaoBuil paBHOBECHS phluara.



N3mepenne K11/ HaKTOHHOM TIIOCKOCTH.
N3ydenue 3ak0Ha COXpAHEHUSI MEXaHUYECKON YJHEPTHH.

8 KIIACC

Pa3pnen 6. TenuioBble siBJeHUS

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEILIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJ1. ONBITHI, TOATBEPKAAIOLINE OCHOBHBIE MMOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopaenu TBEPAOTO, KUIKOTO U Tra3000pa3HOro COCTOSIHUM BemiecTBa. Kpucramnu-
yeckue U amopdusie Tena. OObICHEHNE CBOMCTB ra3oB, )KMIKOCTEH M TBEPABIX TEN HA
OCHOBE IOJIO)KEHUN MOJIEKYJISIPHO-KMHETUYECKON Teoprur. CMauyMBaHUEN KaWJUIPHbIC
ABIeHUA. TerIoBoe pacCluMpeHne U CKaTHe.

Temneparypa. CBsi3zb TEMIEPATYPBI CO CKOPOCTHIO TEIUIOBOTO JBHUKEHHUS YACTHII.
BuyTtpennss sneprusi. CiocoObl U3MEHEHHs BHYTPEHHEH SHEPTUu: TeIyIonepeaaya u co-
BeplieHre padoThl. Bujibl Temionepenaun: TemIonpoOBOAHOCTb, KOHBEKIIUS, U3ITyYCHHE.

KonuyecTBo TemnoTel. Y aenbHas TEMIOEMKOCTh BelllecTBa. TemiooOMeH U Terio-
BOE PaBHOBECHE. Y paBHEHHE TEIIOBOro OanaHca. [lnaBnenne u oTBepaeBaHUE KPUCTAII-
JMYECKUX BEIECTB. Y IelibHas TeruioTa miasieHus. [lapoobpazoBanrie u KOHIEHCALIMS.
Ucnapenue. Kunenne. YaenpHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TeMIIEpa-
Typbl KANIEHUS OT aTMOCHEPHOTO TABIICHUS.

BnaxuocTts Bo3ayxa.

OHeprus TOIIMBA. Y 1eJIbHAS TEIJIOTa CrOPAHUSL.

[Tpunuummns! padots TeroBeix Asurareneii KI1/1 temnoBoro apuratens. Temnosble
JIBUTATEIIA U 3alIUTa OKPYKAIOLIEH CPEIbl.

3aKOH COXpaHEHMS U MPEBPALICHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Llemoncmpayuu
Ha6nronenue OpoyHOBCKOTO JBUKEHUS.
Habmonenue nuddysumn.
HabGnronenue siBieHui cMauuBaHus ¥ KaWLIISPHBIX SIBJICHUMH.
Habmoienue TenaoBoro pacimpeHus Tel.
W3meHeHne [naBieHHWs ra3a Mpd HM3MEHEHUHM O00bEMa W HAarpeBaHUM WU
OXJIQXKICHHH.
[IpaBuia u3mepeHus TeMrepaTyphl.
Buns! Teruionepenayu.
OxJtaxkieHue npu COBEPILICHUN PabOTHI.
HarpeBanue npu coBepiiieHUd pabOThl BHEIIHUMHU CUJIAMHU.
CpaBHEHHE TEIIIOEMKOCTEHN pa3IMYHbIX BELLECTB.
Hab6nronenue kumneHus.
Hab6nroneHue noctossHCTBa TEMIEPaTyphl IPH TIABJICHUU.

Moienu TEIUIOBBIX ABUTATEIEH.

Jlabopamophvie pabomwi u onvimeol



OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHS.

OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WM caxapa.

OnbITel 10 HAOIIOAEHHUIO TEIJIOBOTO PACIIMPEHMSI T'a30B, )KUJIKOCTEH U TBEPIBIX
TEJN.

Omnpenenenue naBieHus BO3AyXa B OaJUIOHE IITPULIA.

OnpITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb JABJIEHHUS BO3JyXa OT €ro o0béma u



HarpeBaHus WIA OXJIAKICHUS.

[IpoBepka rumnores3sl JMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJOMKAa KHJIKOCTH
B TEPMOMETPUYECKOMN TPyOKE OT TeMIIEpaTyphl.

Habmoienne n3MeHeHus: BHyTpEHHEH 3HEPIUM Tejla B pe3yJIbTaTe Terionepe1adn
U pabOThI BHEIIHUX CHJL.

HccnenoBanue sBIEHHS TEIUIOOOMEHA IMPU CMELIMBAHWUU XOJIOJHOW U ropsyei
BOJIBL.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MpH TEII00OMeHe
C HarpeThIM METAJUIMYECKUM LIUIMHAPOM.

Onpenenenue yaenpHON TEIIOEMKOCTH BenecTna. Mccnenona-

HHUE MPOLECCA NCTIAPEHUS.

OmnpeneneHrne OTHOCUTENBHON BIaXKHOCTH BOo3ayxa.Omnpezene-

HUE YAEIbHOM TETUIOTHI IUIABJIEHUS JbAA.

Paznen 7. Dnekrpuyeckue U MArHUTHBIE SIBJICHUS

OnekTpu3zanus Ten. [[Ba poaa s3NeKTpUUECKUX 3apAioB. B3anmoneiicTBre 3apsiKeH-
HbIX TeJ. 3akoH KyoHa (3aBUCUMOCTh CUJIBI B3aMMOACHCTBUS 3aPSKEHHBIX TEJIOT BEJIU-
YUHBI 3apAJIOB U PACCTOSIHUS MEXKY TEJIaMH).

Dnektpuueckoe nojie. Hanpssk€HHOCTD anekTpuyeckoro nouis. [Ipunmun cynepmno-
3UIMHU DJIEKTPUUECKUX MoJIel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snektpudeckux 3apsaa0B. DJIE€MEHTApHbBIN dIeKTpuyeckuid 3apsaa. Ctpoe-
Hue atroMa. [IpOBOJHUKYN U AUDIIEKTPUKH. 3aKOH COXPAHEHHUSI JIEKTPUYECKOTO 3apsaaa.

DJIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AJICKTPUUECKOTO TOKA. MICTOUHMKH
MIOCTOSIHHOT'O TOKA. JIeHCTBHS AIEKTPUUYECKOr0 TOKA (TEIUIOBOE, XUMUUYECKOE, MarHUT-
HOE). DJIEKTPUUECKUN TOK B KHJIKOCTSAX U Ta3ax.

Dnektpudeckas nenb. Cuiia Toka. DIEKTpuueckoe HamnpspkeHue. ConpoTUBIICHUE
IIPOBOAHUKA. Y IEJIbBHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma 1 ydyactka nenu.llo-
CJIEIOBATEIBHOE U NMAPAIUICIIBHOE COEAUHEHUE ITPOBOIHUKOB.

PaboTa 1 MOIITHOCTB 3JIEKTPUYECKOTO TOKA. 3akoH J[xkoyns—Jlena. Dnekrpuyeckue
I[ETH U MOTPEOUTENHN IEKTPUUIECKOM dSHEepruu B ObITy. KopoTkoe 3aMbIkaHue.

IToctostHHBIE MarHuThl. B3anMoACHCTBUE NOCTOSHHBIX MAarHUTOB. MarsHurtHoe
nojie. MarHuTHoOe 1oJjie 3eMJIM M ero 3Ha4eHUe IS J)KU3HU Ha 3emie. OnwIT Dpcrena.

MarHutHOe 1oJie ANEKTPUYECKOrO TOKA. [IpuMeHEHue 3JIEKTPOMArHUTOB B TEXHUKE.
JleiicTBUE MarHUTHOTO IOJISI HA MMPOBOJHUK C TOKOM. DJIEKTPOJBUIaTeIb MOCTOSHHOIO
ToKa. lcnosb3oBaHuE DIIEKTPOABUIATENEM B TEXHUYECKUX  YCTPOWCTBAX U
Ha TPAHCIIOPTE.

Omnbitel @apajes. SBieHne AMEeKTPOMAarHuTHON HHyKuuHU. [TpaBuno Jlenna. Diek-
TporeHepaTop. CriocoObl MOIyYEHUs AEKTPUIECKON IHEPTUU. DIEKTPOCTAHIMH HA BO3-
OOHOBJISIEMBIX HCTOUYHUKAX SHEPTUU.

Jlemoncmpayuu
DJIeKTpU3aLus TEN.
JIBa poja aEKTPUYECKUX 3aPs/I0B U B3AUMOJEHCTBUE 3aPSyKEHHBIX TEJl.



Y CTpONCTBO M JEHCTBUE HIIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAsA MHIYKIIUSL.

3aKOH COXpPAHEHUS PIICKTPUUECKUX 3aPs/I0B.

ITpOBOIHUKY U JUAJIEKTPUKH.

MoenupoBaHr€e CUIIOBBIX JIMHUN 3JIeKTprudeckoro nosis.Mctou-
HHUKH ITOCTOSIHHOTO TOKA.

JIeHCTBUSA DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKUM TOK B KUJIKOCTH.

["a30BbIH pa3psa.

N3mepenune CHitbl TOKa aMIIepMETPOM.

N3mepenne aneKTpuyecKoro HanpspKeHus: BOIbTMETpoM. Peo-
CTaT U Mara3uH CONMPOTUBJICHUM.

B3aunMoaelicTBHE NOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTH Pa3IeJICHUs MOJIOCOB MaruuTa.Mo-
JNETMPOBAHNE MATHUTHBIX MOJIEN MTOCTOSHHBIX MAarHUTOB.

OmnbIT OpcTena.

MaruuTtHoe 1oJie Toka. JJIeKTPOMAarHur.

JlelicTBHE MarHUTHOTO NOJISI HA POBOJHUK C TOKOM.
DJIEKTPOJABUTATEND ITOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 2IEKTPOMAarHuTHOW UHAYKIHH.

OmnbiTel Dapanest.

3aBUCHUMOCTD HAIIPaBJICHUSI UHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3HUKHOBEHHS.
DJIeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamophvie pabomwi u onvimol
OMBITHI 110 HAOJTIOJCHUIO AJIEKTPU3ALINY TEJl UHIYKIMEH U MPU COMTPUKOCHOBEHUHU.
HccnenoBanue AeUCTBUS DJIEKTPUUECKOIO IO HA IPOBOJAHUKU U JUDJICKTPUKHU.
COopxka u mpoBepKa pabOThI AAEKTPUIECKON IIETH MOCTOSTHHOTO TOKA.
N3MepeHne u peryinupoBaHUE CUJIbI TOKA.
N3mepenune u peryanupoBaHue HaIPSAKEHHUS.
UccnenoBanne 3aBUCUMOCTM  CHJIBI  TOKa, UAYIIETO 4Ye€pe3  Pe3UcTop,
OT COMPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH JJICKTPUYECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro0 JUIMHBI, IUIOMAX TONEPEYHOTO CEYEHUS U MaTepHaa.

[IpoBepka npaBuia CIOKEHHSI HANIPSKEHUN MPU MOCIEAOBATEILHOM COEAUHEHUN
JIBYX PE€3UCTOPOB.

[TpoBepka npaBuiia AJis CUJIbI TOKA MPU NapaJIETbHOM COEAMHEHUHN PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUECKOT0 TOKA, UAYILIETO YEPe3 PE3UCTOP.

Omnpenenenre MOIIHOCTHU 3IEKTPUUECKOT0 TOKa, BbIIEIsIEMOM Ha pe3uctope. Mc-

cle0BaHue 3aBUCHMOCTH  CHJIBI TOKa, WAYIIEr0 4epe3  JaMIIOUKYy,
OT HAIIPSLKCHUS Ha HEU.

Onpenenenue K11/ narpesarensi.

UccnenoBanre MarHuTHOTO B3aUMOJIEHCTBUS TOCTOSIHHBIX MArHUTOB.



N3yuenne MarHUTHOTO TIOJISI TIOCTOSIHHBIX MAarHUTOB MPH WX 00BETMHEHUN Hpa3ie-
JICHUM.

HccnenoBanue nencTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY .

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIBI B3aUMOJICUCTBUSA KATYIIKH
C TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPaBJICHUs TOKA B KaTYIIKE.

N3yyeHne neicTBUs MarHUTHOTO I0JIs HA IIPOBOJIHUK C TOKOM.

KoHcTpynpoBaHue u n3y4eHue padoThl JIEKTPOABUTATEIIS.

N3mepenue KIIJ] anexkTpoaBuraTeIbHOM YCTAaHOBKH.

OMnBITEI O UCCIEIOBAHUIO SIBJIEHUS 3JIEKTPOMAarHUTHON MHAYKLIHH: UCCIEA0OBAHNE
V3MEHEHUN 3HAYECHUS U HAIIPABIICHUS UHAYKIIMOHHOIO TOKA.

9 KIIACC

Paspnen 8. Mexannuyeckue siBJIeHUs

Mexanuueckoe aBmxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENb-
HOCTb MEXaHUYECKOT0 IBMKEHUS. PaBHOMEPHOE IPAMOJIMHENHOE ABHKEHUE. HepaBHO-
MEpHOE NMPAMOJIMHEIHOE BH>KeHHE. CpelHsAsl 1 MTHOBEHHAsI CKOPOCTh Teja MpU HEpaB-
HOMEPHOM JBHKCHUHU.

Yckopenue. PaBHoyckopeHHOE npsMoiuHelHoe nBukeHne. CBoOOAHOE NajieHueE.
Onbitel ['anunest.

PaBHOMepHOE naBMKEHHME TO OKpykHOCTU. Ilepuox u wyactota oOpaleHus.
JInHelHas u yrioBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

IlepBoiii 3ak0H Hprotona. Bropou 3axkoH Herorona. Tperuin 3akoH HproroHa.
[IpuHIMII CyNIepIIO3ULIAN CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CWIa TPEHMsI CKOJIbKEHUS, CHIIaTpe-
HUS MOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO MaICHUsI.
JIBrxenue ruianet BokpyT Connua. [lepBas kocmuueckas ckopoctb. HeBecoMOCTs U 1ie-
pPErpys3KH.

PaBHOBecue MarepuanbHOW TOYKU. AOCONMIOTHO TBEpIOE Teno. PaBHOBecHeTBED-
JIOTO TeJIa C 3aKPEIIEHHON OCBhIO BpameHns. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynsc Tena. M3meHenue ummynbca. UMIyabe cuibl. 3aKOH COXpaHEHUS UM-
nyJbca. PeakTuBHOE NBUXKEHUE.

Mexannyeckasi paboTa U MOMIHOCTh. PaGoTa cui TshKeCTH, YNPYrocTH, TPEHUS.
Cs13b 2Hepruu U pabotsl. [loTeH1nanbHAsE SHEPTHS TeNa, MOAHITOIO HaJl TIOBEPXHOCTHIO
3emud. [loTeHnnanbHas sHeprus cxarou npyxuHbl. Kunertnueckas sHeprus. Teopema
0 KUHETHYECKOU 3HEpruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu
Habmronenne MmexaHu4ecKoro JIBH)KEHUS Tela OTHOCUTENIBHO Pa3HbBIX TEJl OTCUETA.
CpaBHeHUe MyTel U TPACKTOPUI JBUKEHUS OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pPa3HbBIX TEJI OTCYETA.
HN3mepenne CKOpoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKEHUS.
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Hccenenoanue npu3HaKkoB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBr>xkeHus Teiia o oOKpy>KHOCTH.

HaGnronenue MexaHUYeCKUX SIBICHUM, MPOUCXOISAIIMX B CHUCTEME OTcuéra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHUM OTHOCHUTEIBHO KaOWHETa
buszuKm.

3aBUCHUMOCTb YCKOPEHHUS TENa OT MACChl TENA U IEUCTBYIOLIEH HA HETO CUJIBI.

HabGnronenue paBeHCcTBa CHIT ITPU B3AUMOJICHCTBUM TETI.

N3menenue Beca Tesa pu yCKOPEHHOM JBHKCHUH.

[Iepemaua ummysibca Mpu B3aMMOIEUCTBUU TEI.

[Ipeo6pa3oBanust SHEPTUH MTPU B3aUMOICHCTBUU TEJ.

CoxpaHeHne UMITyJIbca ITPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHune UMITyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/ICHCTBUU.

Hab6ntonenue peak THBHOTO ABUKEHUS.

CoxpaHeHne MEXaHMYECKOM HEPTrUuu MpU CBOOOIHOM IMaICHUH.

CoxpaHeHHE MEXaHWYECKOM SHEpPruM IpH JBWKEHUU TeJla MOJ JEeHCTBHEM
MIPYKHUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpynpoBanue TpakTa Jjisi pa3roHa U JaJbHEUIIEr0 PaBHOMEPHOTO JIBUKCHUS
IIapUKa WIHA TEIEKKH.

Omnpenenenue CpeHe CKOPOCTH CKOJIbKEHUS OpyCKa WIIM JNBMDKCHHS IIAPHUKAIIO
HAKJIOHHOU IJIOCKOCTH.

Ompenenenre yCKOpEHUsl Tela MPU PaBHOYCKOPEHHOM JBMKEHUU IO HAKJIOHHOU
TJIOCKOCTH.

UccnenoBanune 3aBUCMMOCTH IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUHU
0e3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka runoTe3nl: €Ciy MPU PAaBHOYCKOPEHHOM JBIKEHNUN 0€3 Ha4aJIbHOW CKO-
POCTH Iy TH OTHOCSTCS KaK PsiJl HEYETHBIX YUCEIT, TO COOTBETCTBYIOIINE MMPOMEKYTKHBPE-
MEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTU CHUJIbI TPEHHSI CKOJIBKEHHUSI OT CHUJIbI HOPMAaJIbHOTO
JIaBJICHUSL.

Omnpenenenre K03 (HULMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne paOOThl CHJIBI TPEHUS IPU PABHOMEPHOM JBMKEHMM Teja
110 TOPU30HTAIILHOM MOBEPXHOCTH.

Omnpenenenue paboThl CUJIBI YIIPYTOCTH IPU MOABEME Ipy3a C HCIOJIb30BAHUEM
HETOIBIYKHOTO U TOJIBIYKHOTO OJIOKOB.

W3ydenne 3akoHa COXpaHEHUS SHEPTUH.

Pasznen 9. Mexann4yeckue KoJ1e0aHUS U BOJHBI

Konebarenbnoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHMIA: Mepuo, Ja-
CTOTa, aMIIMTyAa. MaTeMaTndecKkni U NPy KUHHBIA MassTHUKU. [[peBpaienne sneprun
pu KoJaebaTeIbHOM JBUKCHHH.
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3aryxatomue Kojebanusi. BeinykJeHHble koneOanus. Pezonanc. MexaHuueckue
BOJIHbI. CBOMCTBa MEXaHMYECKUX BOJH. [IpomosbHbIE M momepedHble BOJHBL. J[MHa
BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHusl. MexaHuyecKue BOJHBI B TBEPIOM Tele, Ceil-
CMUYECKHUE BOJIHBI.

3ByK. ['poMKOCTb 3ByKa U BbicOTa ToHa. OTpaxkeHue 3Byka. UH(pa3Byk u ynbTpa-
3BYK.

Jlemoncmpayuu
Hab6nronenue xone6anuii T€JI 01 ASHCTBUEM CHJIBI TSKECTH U CUJTBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.
HabGnronenue BeIHYKIEHHBIX KOJeOaHuil 1 pe3oHanca. PacipocTpane-
HUE MIPOIOJBHBIX U MOIEePEYHbIX BOJH (Ha Mojaenu).Habmonenue 3apu-
CHUMOCTHU BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.

Jlabopamophvie pabomwi u onvimol

Omnpenenenne 4acTOTH U TIeproia KoneOaHui MaTeMaTndeckoro MasitTHuka. Ormpe-

JICJICHUE YaCTOTHI U TIEpHo/ia KoieOanuii mpy>KMHHOTO MasiTHUKA MccnenoBanue 3a-

BHCHMOCTH TIepHojia KoJieOaHWii MOABEIIEHHOTO K HUTHU Tpy3a
OT JUIMHBI HUTH.

HccnenmoBanne 3aBUCHMOCTH Tepuoja KojJeOaHWUN MPYKWHHOTO MasiTHHKA
OT Macchl rpy3a.

[TpoBepka HE3aBHCHUMOCTH MEepHoJia KoJieOaHU Tpy3a, MOJBEIICHHOTO K HHUTH,
OT MaccChlI Ipy3a.

OmBITB, JEMOHCTPUPYIONTUE 3aBUCHUMOCTH TEpUOAa KOJIEOaHUW TPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH NPy KUHBI.

H3mepenne yckopeHus: CBOOOTHOTO TIaICHUS.

Paznen 10. DiieKTpOMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI

DNEeKTpOMarHuTHOE noJe. DNeKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
AJIEKTPOMAarHuTHeIX BoiH. Illkana osnekTpomarHuTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnexkTpomarauTHas npupoa ceera. CKopocTh cBeTa. BoHOBBIE CBOKCTBA CBETA.

Jlemoncmpayuu
CBolicTBa JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

Jlabopamophbvie pabomwi u onvimol
W3ydeHne CBOMCTB 3IEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIIBHOTO TenedoHa.

Paspnen 11. CBeToBbIC ABJICHUS

JlyueBass mopmenb cBera. Mcrounuku cBera. [IpsmMonuHeniHoe pacnpocTpaHeHue
ceera. 3armenus CosHna u JIyHel. Otpaxenue cseta. [lmockoe 3epkaino. 3aKoH oTpaxe-
HUS CBETA.
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[Ipenomnenue cBeta. 3akoH npejaomyieHus: cBeta. [loaHoe BHyTpeHHEE OTpaXKeHue
cBera. Mcnosib30BaHNE NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B mma3e. OnTudeckas cucreMa (poroamnmapara, MUKPOCKOIIA U
Teneckona. ['na3 kak onrndeckas cucrema. bam3opykocTh B TallbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CrioskeHre CrieKTpaibHbIX
uBeToB. J(ucnepcus ceera.

Jlemoncmpayuu
[IpssMosIMHEHOE PacIPOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonyuenue n3o0paxeHuil B INIOCKOM, BOTHYTOM U BbIYKJIOM 3epkaiiax.IIpenomie-
HUE CBETA.
Onrtuyeckuii CBETOBO/I.
Xop nydeit B coOuparonieit JIMH3e.
XO0J JIyyer B pacCEUBAIOLIEN JIMH3E.
[Tonyuenue n300paskeHUi C MOMOIIBIO JIUH3.
[Ipunnun neiictBus goroamnmnapara, MUKPOCKOIIAa U TEJIECKOIIA.
Mopnens riasa.
Pasnoxxenue 6enoro cBera B CIIEKTP.
[Tonyuenue 0enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

JlabopamopHwvie pabomwl u onvimul
HccrienoBanue 3aBUCUMOCTH YTJIa OTPAXKSHHSI CBETOBOTO JIyda OT YTIJIa MaCHHUS.
N3ydeHne xapakTepUCTHK N300pakeHUS MTPeIMeTa B INIOCKOM 3epKalle.
HccrenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIICHUS CBETOBOTO JIy4a OT YTJIa TaICHHSI
Ha IPaHUIIC «BO3IyX—CTEKIION.
[MonyuyeHne H300paXKECHHU C TOMOIIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenne (HOKYCHOTO PaCCTOSIHUS U ONITUYECKOM CHUITBI COOMPAIOLIEH TUH3BI.

OMNBITHI 110 Pa3NIoKEHUIO OEIIOTO CBETA B CIIEKTP.

OnBITH 110 BOCHPUATHIO 1IBETA MPEIMETOB MPHU MX HAOJIIOJECHUU Yepe3 I[BETOBbIC
(UIBTPHI.

Pa3nen 12. KBanTOBBIC ABJICHUSA

Omneitel Pezepdopna m mnanerapHas Mmozenb aromMa. Mopens artoma bopa.
Hcenyckanne u noryionieHue ceeta atoMoM. KBaHTHI. JInHENYaThle CIIEKTPHI.

PannoaxtuBHOCTh. Anb(da-, 6eTa- u ramma-u3nydenns. CTpoeHHe aTOMHOTO Sipa.
Hyxnonnas mogens atomHoro sijpa. M3oromnsl. PagnoaktuBHbie npeBpamenus. [lepuon
MOJTypacIaia aTOMHBIX SIAEP.

SAnepHbie peakunn. 3aKOHbI COXPaHEHUs 3apsA0BOI0 U MAaCCOBOTO YUCEI. DHEPTUs
CBSA3M aTOMHBIX siaep. CBA3b Macchl U SHepruu. Peakunu cunTe3a u aenenus saep. Hc-
TOYHHMKH dHeprun CoaHua v 3BE37.

Snepnaa sHepretuka. J[eWCTBUsS paIMOAKTMBHBIX HW3JIYYEHHM Ha >KUBBIE Opra-
HU3MBI.
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Llemoncmpayuu
CnexTpbl U31y4EeHUS U HOTJIOIICHUSI.
CnexkTphl pa3auyHbIX Ia30B.
Cunektp Bogopoaa.
Habmronenue tpekoB B kamepe Busibcona. Pa-
00Ta cuéTynKa HOHU3UPYIOUIUX U3TyUCHUI.
Perucrpanus usinyuyeHuss npupOAHbIX MUHEPAIIOB U ITPOAYKTOB.

Jlabopamophwvie pabomwi u onvimeol

HaOumoieHue CIIOMHBIX M TUHEHYATHIX CIIEKTPOB M3y YCHHS.

HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTUU YACTHUIIBI TI0 TOPMO3HOMY ITyTH
(o doTorpadusam).

N3mepenre paaroakTUBHOTO (OHA.

IHoBTOpPHTEIBLHO0-0000IIAKOIIIMIT MOTYJIB

[ToBTOpUTENBHO - 0000MIAIONINI MOAYJIb NMpEAHA3HAUYEH U1 CUCTEeMaTH3alUuu U
0000111eHUs IPEAMETHOTO COJIEPKAaHUSL U OIbITa JEATEIbHOCTH, MPUOOPETEHHOTO NPU
U3YYEHHUU BCEro Kypca (PU3MKH, a TaKKe JJI MOJArOTOBKM K OCHOBHOMY I'OCY/IapCTBEH-
HOMY 9K3aMeHy 1o (pu3mke A1 00yUdaromuxcsi, BRIOPaBIIUX ATOT Y4eOHBIMIPEIMET.

[Ipu M3yyeHun JaHHOTO MOAYJSl PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI Aes-
TEJIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeYNBAETCA JOCTUKEHNE MPEIMETHBIX U METANpe/I-
METHBIX IUIAHUPYEMBIX pPE3yJIbTaTOB 00yuyeHus, (HOPMHUPYETCs €CTECTBEHHO-HAy4YHas
I'PaMOTHOCTb. OCBOCHHME HAay4HBIX METOJIOB MCCJIEIOBAHUS SIBICHUN MPUPOABI U TEX-
HUKH, OBJIQJICHUE YMEHUSIMHU OOBIACHATH (PU3MUECKUE SBJICHUS, TPUMEHSSI IOJyUYECHHbBIE
3HAHMS, pelaTh 3aJ1a4, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIbHbIE.

[IpUHIMTIHAIIBHO AEATEIIBHOCTHBIN XapaKTep JAHHOTO pa3jesa pean3yeTcs 3a CUET
TOT0, YTO 00YYarOIIMECs BHIMOIHSIIOT 331aHUs, B KOTOPBIX UM IMPEAJIaraeTcs:

Ha OCHOBE IOJIyUYE€HHBIX 3HaHUN PACIIO3HABATh U HAYYHO OOBSICHATH (U3UYECKUE
SIBJICHUS B OKPY’KAIOILIEN IPUPOJAE U ITIOBCEAHEBHOM KU3HU,

UCIIOJIb30BaTh HAYYHbIE METO/bI HCCIIE0BAaHUS (PU3UUYECKUX SABJICHUH, B TOM YHCIIE
JUTSl IPOBEPKU TUIIOTE3 U MOJTYyUYEHUS TEOPETHUYECKUX BBIBOJIOB;

OOBSCHATH HayUHblE€ OCHOBBI HanOO0JIe€ BaXKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHO-
JIOTUH, HAIIPUMEP, MPAKTUYECKOT0 UCIOJIb30BAHUS PA3TUYHBIX UCTOUHUKOB YHEPTUU Ha
OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMSI BCEX U3BECTHBIX BUI0B SHEPIHH.

14



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

N3yuenue ¢u3MKM Ha YpOBHE OCHOBHOrO 001Iero oOpa3oBaHMs HAMpPaBICHO
Ha JOCTWKEHUE JTUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX pe-
3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare usyueHus (U3NKH HAa yYpOBHE OCHOBHOTO OOIIETO 00pa3oBaHMS
y oOydaromerocs 0yayT chopMUPOBaHBI CIEAYIONINE THNIHOCTHBIE PE3YIbTAThI B YACTH:

1) naTpUMOTH4YECKOr0 BOCIIMTAHMS:

MPOSIBJICHHE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHMCKOM(U-
3U4ECKON HAYKH;

[IEHHOCTHOE OTHOIICHHE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOI0 M TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:
TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXICHUM OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTUKEHUN DU3BHUKY;
OCO3HaHHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHIIMIIOB B ACSTEIILHOCTH YUEHOTO;

3)3cTeTN4eCKOro BOCIIMTAHUSA:
BOCIIPHATHE CTETUUECKUX KaueCTB (PU3NUECKON HAYKHU: €€ TAPMOHUIHOTO ITOCTPO-
€HUs, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTI'0 IIO3HAHMSA

OCO3HaHMWE LIEHHOCTU (PU3MYECKON HAayKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHUILIEH COCTABIISIOIIEH KYJIbTYPBI;

pa3BUTHE HAYYHOH JIFOOO3HATENBHOCTH, UHTEPECA K MCCIEA0BATEIBCKON JEATENb-
HOCTH;

5) popMupoBaHus KyJabTYPbl 310POBbS H IMOLUMOHAJIBHOIO 0JIATONOJIYYMSI
OCO3HaHME IIEHHOCTU 0€30MacHOro odpasza KW3HU B COBPEMEHHOM TEXHOJIOTHYE-
CKOM MHpE€, BaXXHOCTH IMpaBWJI OE30MaCHOTO MOBEACHUS Ha TPAHCIOPTE,HA JOPOrax, ¢
ANIEKTPUUYECKUM U TEIIJIOBBIM 000PY0BaHUEM B JIOMAIIIHUX YCIIOBUSIX;
c(hOopMHUPOBAHHOCTH HaBbIKA peieKCHU, MPU3HAHKE CBOETO MPaBa Ha OLIMOKY U Ta-
KOT'0 K€ TpaBa y APyroro 4eJI0BeKa;

6) TpPy10BOIr0 BOCIIMTAHUSA:

aKTUBHOE Y4YacTHE B PELICHMU MPaKTUYECKUX 3a/1ay (B paMKax CeMbH, 00pa3oBa-
TEJIbHOW OpraHu3aluu, Topoja, Kpas) TEXHOJIOTMYECKON M COLIMAIbHOM HaIpaBJIE€HHO-
CTH, TPeOYIOUIMX B TOM YKCIIEe U (PU3NUECKUX 3HAHUM;

MHTEPEC K MPAKTUYECKOMY U3yUEHUIO NPOPECCHil, CBA3aAHHBIX C (PUBUKOM;
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7) 3K0JIOrH4Y€CKOro BOCIIUTAHHUS :

OpUEHTAIMs Ha MPUMEHEeHHE (PU3MYECKUX 3HAHUU IS pelIeHus 3a7a4 B 00JlacTu
OKpY>Kalollel cpeibl, TIIaHUPOBAHUS MTOCTYIIKOB U OLICHKU WX BO3MOYKHBIX MTOCJIEICTBUM
JUJISL OKPY>KaIOIIEeH Cpeibl;

OCO3HAHME TJI00ATBLHOTO XapaKTepa SKOJOTUUECKUX MPOOJIeM U yTeH UX PeleHUs;

8) ajanTanuu K U3MEHSIOIMMCS YCJIOBUAM CONMAJIBLHON M MPUPOIHOI cpelbl:

NOTPEOHOCTH BO B3aMMOJICHCTBHH MPH BBHITIOJTHEHUH UCCIIEOBAHUI U IPOEKTOB (u-
3M4YECKOI HAMpaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JPYTHUX;

MOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO 1S TeIIbHOCTB;

noTpeOHOCTh B JOPMHUPOBAHUN HOBBIX 3HAHUM, B TOM UnCie POPMYIUPOBATH UIEH,
HIOHSTHS, TUIIOTE3BI O PU3NIECKUX O0BEKTaX U SBICHUSAX;

OCO3HaHue Ne(PUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B oOnactu ¢u-
3UKWU;

IUTAHUPOBAHHUE CBOETO PA3BUTHUS B MPHUOOPETEHUH HOBBIX (PU3MUECKHX 3HAHMUIA,

CTpEMJICHHE aHAJIM3UPOBATh U BBISBISTH B3AaUMOCBSI3U NMPUPOBI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3HUECKHUX 3HAHUI;

OILICHKa CBOMX JIEUCTBUHN C YUETOM BIHSHUSA HA OKPYKAIOIIYIO CPEIY, BO3MOXKHBIX
IJI00aJbHBIX MMOCIEACTBUM.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbpTaTe ocBoeHHS MpOrpaMMbl 10 (U3HKE HA YPOBHE OCHOBHOTO OOIIETO 00-
pazoBaHusi y oOywaromierocst OyayT copMHUpOBaHBI METANPEIMETHBIE PE3yIbTaThI,
BKJTFOYAFOIITHE TTO3HABATEbHBIEC YHUBEPCAIbHBIC YUeOHBIC TCUCTBUS, KOMMYHUKATUBHBIC
YHUBEPCAIbHBIE YYeOHBIE JCHCTBUS, PETYIISITHBHBIC YHUBEPCAIbHBICYYeOHbIE TCHCTBHS.

ITo3naBaTebHbIE YHUBEpPCAJIbHbIE Y4eOHbIE JTEeUCTBHUA

BazoBble Jornuyeckue a1eMcTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBECHHBIE TPU3HAKN 00bEKTOB (SIBJICHUH ); yCcTa-

HaBJIMBATh CYIIECTBEHHBIM MPU3HAK KIacCU(UKAINK, OCHOBAHUS
JU1s1 0OOOIIEHUS Y CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B pacCMaTpUBaeMbIX GaKTax, JaHHBIX
Y HAOJTFOICHUSIX, OTHOCSIIIUXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBIIATH IPUYUHHO-CJIC/ICTBEHHBIC CBSI3H MPU U3yUEeHUU (QU3HUECKUX SBICHUU H
IIPOIIECCOB, JIeTaTh BBIBOABI C MCIIOJIB30BAHUEM JICYKTUBHBIX M WHIyKTHBHBIXYyMO3a-
KITFOYCHHM, BEIIBUTATH THIIOTE3bI O B3aUMOCBSI3AX (PU3NICCKUX BEIHUNH;

CaMOCTOSITEJILHO BBIOMPATh CIOCO0 perieHus yueoHou ¢hu3ndeckoi 3aaauun(cpan-
HEHHE HECKOJIBKUX BapUaHTOB PEIICHUs, BRIOOP HanOoJiee MOAXO0IAIIETO ¢ Y4ETOMCaMO-
CTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).
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ba3oBble uccienoBaTe/bCKue 1eHCTBUSA:
MCIIOJIh30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT TO3HAHUS, MPOBO-
JIUTh 10 CAMOCTOSITEIPHO COCTABIICHHOMY TUTAHY OIBIT, HECIIOXHBIH
(bU3UYEeCKUIl IKCIIEPUMEHT, HEOOJIBIIIOE UCCIeA0BaHNe (DU3UIECKOTO SIBJICHHUSI; OTICHH-
BaTh HA MPUMEHUMOCTH ¥ JIOCTOBEPHOCTH MH(OPMAITHIO, TOTYUEHHYIO B XO/IC
WCCJICIOBAHUSI WJTU DKCIIEPUMEHTA,;

CaMOCTOSITENILHO (POPMYITUPOBATH 0000IIEHUST ¥ BBIBOBI MO PE3yJIbTaTaM IpOBe-
NEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS;

MIPOTHO3MPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3NISCKUX TMPOIECCOB,a
TaK)Ke BBIIBUTATh MPEATIOIO0KEHHUSI 00 MX Pa3BUTUHU B HOBBIX YCIIOBUSX W KOHTEKCTaX.

Pabora c undopmanmeii:

OPUMEHSATh pa3jMyYHble METO/Abl, MHCTPYMEHTHI M 3alpocChl IpPU IOHCKE
1 oTOOpe MH(pOPMALIUH UM JAHHBIX C YYETOM NpeAsIoKeHHON yueOHO! pu3ndecKoil 3a-
Ja4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHPOPMAIUIO pPa3Iny-
HBIX BUJOB U (OpM IIpE/ICTaBICHHUS,

CaMOCTOSITENIFHO BBIOWpaTh ONTUMANBHYIO (hOpMY MpeAcTaBiIeHUS HHPOpMALU U
WLTIOCTPUPOBATH pelIaeMble 3a7a4ll HECIOKHBIMU CXeMaMH, JuarpaMMaMH, HHOH Tpa-
bUKOI 1 UX KOMOUMHALIUSIMU.

KoMMyHuKaTHBHbIE YHHBEpPCAJIbHbIE Yy4eOHbIE JelCTBUSA:

B X0Jic OOCYXJIEHHsS Y4eOHOro maTrepuasia, pe3yiabTaToB JIA0OPATOPHBIX PadoT
Y MIPOEKTOB 3aJ71aBaTh BOIMIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbl U BBICKA3bIBATH UJICH,
HaIleJICHHBIC Ha PEIICHNE 3aa9d U MOAAepKaHue 0JIaroKenaTeTbHOCTA OOIICHHUST,

COTIOCTAaBIIATH CBOM CYXKICHUS C CYXKICHUSAMH JIPYTUX YYaCTHUKOB JHayiora, 0OHa-
PY>KHMBaTh Pa3IMYNEC U CXOJICTBO MO3HUITUH;

BBIPQKATh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPENICTABIISATH PE3YJIbTAThl BHITIOJIHEHHOTO (PH3NYECKOTO OIbITa (IKCIIe-
pUMEHTA, UCCIICIOBAHMUSI, IPOCKTA).

MOHUMATh M UCITOJIB30BaTh MPEUMYIIECTBA KOMaHIHOW U MHIUBUIYaIbHON PaOOTHI
IIPY PEIICHUN KOHKPETHON (PM3UYICCKOM TPOOIIEMEI;

PUHUMATH IICJIM COBMECTHOM JCATCIBHOCTH, OPTraHU30BBIBATh JCHCTBHUS 110 €€ J10-
CTYDKCHMIO: PaclpeiesaTh POJIH, 00CYKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM pa-
0O0TBI, 0000111aTH MHEHHS HECKOJILKUX JIFOJIEH;

BBITIOJTHATHh CBOIO YacTh pabOThI, JOCTUTAST KAY€CTBEHHOTO PE3ysbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPIUHUPYSI CBOM JICHCTBUSI C IPYTUMHU WICHAMHA KOMAH]IbI;

OIICHMBATh KaYECTBO CBOETO BKJIAaJa B OOIIMIA MPOIYKT MO KPUTEPHUSIM, CAMOCTOS-
TEIHHO C(HOPMYIIUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUS.
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PerynsiTuBHbIe YHUBeEpPCAJbHbIE Y4eOHbIe HeMCTBHUS

Camoopranusanus:

BBISIBIIATH TPOOJIEMBl B JKU3HEHHBIX W YUYEOHBIX CHUTyalMsIX, TPEOYIOMIUX IS
peueHust GU3NYeCKuX 3HAaHUM;

OPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHSITHS PEIICHUN (MHAUBUAYAIbHOE,
MPUHATHE PEILICHUS B TPYIIIE, IPUHITUE PEIICHUHN TPYIIION);

CaMOCTOSITENIbHO COCTABJISITh QITOPUTM pelieHus: PU3nYecKoi 3aauu WM IUIaHa
UCCJIEIOBAHUS C YYETOM HMMEIOIIMXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apry-
MEHTHPOBATh MPeAJIaraeMble BApUaHThl PEUICHHUI;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHHUE.

CaMOKOHTPOJIb, IMOLIMOHAIbHbIH HHTEJLJICKT:

JaBaTh AICKBATHYIO OLICHKY CUTYyallMy U IIPEAJIaraTh IUIaH €€ U3MEHEHMS;

OOBSCHATh MPHUUYMHBI JTOCTHXKEHUS (HEJOCTUKEHHS) Pe3yJIbTaToOB JIEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JI€ATEIHHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS PU3nUe-
CKOT'O HCCIIEOBAaHUS MJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSATEIHCTB, U3MEHUBIIUXCS
CUTyallul, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM.

CTaBUTh ce0si Ha MECTO JAPYroro 4elioBeKa B XOJE CHopa WM AUCKYCCHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro.

MpU3HaBaTh CBOE MPABO HA OWIMOKY MNpH pelmeHuu (U3MYECKUX 3a1ady  WId
B YTBEPKJICHUAX Ha HAYYHBIEC TEMBI U TAKOE YK€ IPaBO APYIroro.

HPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 7 KJjacce TpeIMETHBIE pe3yjbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH y O0YUaIOIIUXCS YMEHUH:

MCTIOJb30BAaTh MOHATHUS: GU3NISCKUE U XUMHUCCKHE SIBJICHUS, HAOIIOICHUE, DKCIIe-
PUMEHT, MOJICJIb, TUIIOTE3a, CAUHUIIB (PU3NUECKUX BEJIMYMH, aTOM, MOJIEKYJIa, arperar-
HbIE COCTOSIHUSI BellecTBa (TBEPI0E, KUJIKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBUKCHHE
(paBHOMEpHOE, HEPABHOMEPHOE, NPSIMOJIMHEWHOE), TPAaCKTOpHs, PAaBHOACHCTBYIOIIA
cu, nedopmartus (ynpyras, IjiacTuuecKas), HeBECOMOCTh, COOOIIAIOIINECS COCYIbL;

pasznuyaTh aBieHus (quddy3us, TernIoBoe ABUKEHUE YACTHUIL BEIIECTBA, PABHOMEP-
HOC JIBIKCHHE, HEPABHOMEPHOE JIBI)KCHHE, MHEPITUS, B3aUMOICHCTBUE TEN, PABHOBECHE
TBEPJBIX TEJI C 3aKPETUIEHHON OChIO BpAlllCHMs], Tiepeiaya JaBiIeHUs! TBEPIBIMU TEIAMH,
KUIAKOCTIMHU U Ta3aMH, aTMOC(hEpHOE TaBIICHHE, TIABAHKUE TEJI, MPEBPAICHUS MEXaHU-
YECKON JPHEPTUM) 10 OIMMCAHUI0 WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUTUX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKHUX SIBICHUNW B OKPYKAIOIIEM
MUpE, B TOM YnCie PU3NICCKUE IBICHUS B MPUPOC: IPUMEPHI IBIKEHUS C Pa3THIHBIMU
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CKOpPOCTSIMM B KMBOW W HEKMBOM IIPUPOJE, NEUCTBUE CUJIbI TPEHUS B NPUPOAE U TEX-
HUKE, BIMSIHUE aTMOC(EPHOTO J1aBJICHUS HA )KUBOM OpPraHu3M, IUIaBaHHUE PbIO, ppluary B
TEJIEe YEJIOBEKA, IIPU 3TOM MEPEBONUTH NIPAKTUUECKYIO 33/1a4y B yU€OHYIO, BBIICIATD CY-
IIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SABIICHUMH;

OIHCHIBaTh U3YUYECHHBIE CBOMCTBA TN U (PU3NUYECKUE ABJICHUS, UCNIOIB3Ys PU3nde-
CKH€ BEeJIMYMHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMS, ITyTh, CKOPOCTb, CPETHSIS
CKOPOCTb, CHJIa YIPYTOCTH, CHJIA TSYKECTH, BEC TEJIA, CUJIa TPEHMSI, JaBJIECHHE (TBEPIOTO
Tena, KUJAKOCTH, T'a3a), BRITAIKUBAIOIIAS CUJla, MEXaHu4YecKas paboTa, MOIIHOCTb, TIEYO
CHJIbI, MOMEHT CUJIbI, KOO (PUIIMEHT MOJIE3HOTO ACUCTBUS MEXaHU3MOB, KHHETUYECKAs U
NOTEHIMAIbHASL SHEPTHUsl), MPU ONMUCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUI CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €IMHUIBI PU3NUECKUX BETUYHH, HAXOJUTh
(GopMyIibl, CBSA3BIBAIOIIUE JAHHYIO (DU3MUECKYIO BEJIMYUHY C APYTMMH BEIMYMHAMH,
CTPOUTH rPaPUKH U3YyUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIIUMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUECKUE SIBJICHUS U MPOLIECCHI, UCIOB3YS Mpa-
BUJIA CJIOKEHHUSI CUIT (BAOJb OJAHOW MpAMON), 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxu-
Mea, IpaBuIIo paBHOBECHS pblyara (0J0Ka), «30JI0TOE IPAaBUII0» MEXaHUKH, 3aKOHCOXpa-
HEHUs MEXaHWYECKON PHEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY3aKOHA U
3aIMChIBATh €70 MATEMATUYECKOE BBIPAKEHHUE;

OOBSACHATH (pU3MUECKUE SIBJICHUS, MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIIE UB
KOHTEKCTE CHUTyallM IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABISTh IIPU-
YUHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHME M3 1—2 JOrMYecKHX ILIaroBC
onopoii Ha 1—2 U3y4YeHHBIX CBOMCTBA PU3NYECKUX SIBIECHUHN, PU3NUYECKHUX 3aKOHA WM 3a-
KOHOMEPHOCTH;

pemarh pacyéTHbIE 3a7auu B 1—2 nelcTBUA, UCHOIb3Ys 3aKOHBI U (DOPMYJIbI, CBS-
3bIBalONINE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHajiW3a yCJIOBHS 3a/Jaud 3allChIBATh
KpaTKO€ yCJIOBUE, MOACTABIATh (PU3MUECKUE BEIUUMHBI B (POPMYJIBI U MPOBOJIUTH pac-
4EThI, HAXOAUTh CIPABOYHBIE JAHHbIE, HEOOXOAUMBIE JUIs PEILEHUS 3a/1a4, OLICHUBAaTbpe-
ATMCTUYHOCTD MOJIYYeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIINUTh MPU MOMOIIU (PU3HYECKUXME-
TOJ/IOB, B OITMCAHUU MCCJIEI0BAHUS BBIAEIATH POBEPSAEMOE MPEIIONIOKEHUE (TUTIOTESY ),
pa3nauyaTh U MHTEPIPETUPOBATHh MOJYUEHHBIH pe3yJbTaT, HAXOAWUTh OLIMOKH B XOJI€
OIIBITA, JI€JIaTh BBIBOJBI 10 €T0 PE3YJIbTATAM;

IIPOBOJIUTH ONBITHI N0 HAOTIOACHUIO (PU3UUYECKUX SIBICHUM WM (PU3NYECKUX
CBOMCTB Ted: (OPMYJIMPOBATH MPOBEPSEMBIE IMPEAIOIOKEHNUS, COOUPATh YCTAHOBKY
U3 MIPENJIOKEHHOTO 000PYI0BaHMsI, 3alIUChIBATh X0/ ONBITA U (OPMYIUPOBATH BBIBOJBL;

BBITIOJHSATH MPSAMbIEC U3MEPEHUSI pACCTOSIHUS, BPEMEHH, MacChl TeJia, 00bEMa, CUJIbI
U TEMIEPATyphbl C UCHOIH30BAHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHusi MpUOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOTPEUTHOCTH U3MEPEHU;

MIPOBOAMTDH HCCIIECAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUUYHHBI OT APYTOM
C UCTIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTU ITyTH PABHOMEPHO JIBHXKYILIETOCS
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TEeJa OT BpEMEHH JIBKEHUS Tella, CUJIbl TPEHHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00-
pabOTKH MOBEPXHOCTEHN TEN U HE3aBUCUMOCTHU CHUJIbI TPEHUS OT IIOLIAAN CONPUKOCHO-
BEHUS TE€J1, CUJIbI YIIPYTOCTH OT YAJIMHEHUS [IPYKUHBI, BBITAIKUBAIOLIEH CUIIBI OT 00BEMaA
NOTPYKEHHON YaCTU TEJA U OT INIOTHOCTH JKHUJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH
TeNa, OT NTyOHHBI, HA KOTOPYIO OTPYKEHO TEJO0, YCIOBUNIUIABAHUS TEJ, YCIOBUNA paBHO-
BeCHs pblyara u 0JIOKOB, y4aCTBOBAThH B INIAHUPOBAHUHU YUE€OHOIO UCCIIeI0BaHUs, COOH-
paTh YCTaHOBKY U BBINOJIHATH U3MEPEHHUSI, CIIEAYS MIPEATI0KEHHOMY IIaHy, PUKCUPOBATh
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMYMUH B BUJE MPEIIOKEHHBIX
TabIUIl ¥ TpaduKoOB, AENaTh BBIBOABIIO PE3yJbTaTaM UCCIIEIOBAHMS,

IPOBOJUTH KOCBEHHbBIE M3MEpPEHHs (PU3MUYECKUX BEIMYMH (IUIOTHOCTH BEIECTBa
KUJKOCTU U TBEPJOTO Te€ja, CUJIA TPEHUSI CKOJIBKEHHUS, JaBICHUE BO3yXa, BHITAJIKNBA-
IO1lIasl CUJIA, ICUCTBYIOIIAS HAa IOTPY>KEHHOE B KUJKOCTh TEJO, KO3A(PPUIUEHTIIOIE3HOTO
JEUCTBUA MPOCTBIX MEXAHU3MOB), CIEAYs MPEII0KEHHON UHCTPYKIMU: MPU BBITOJIHE-
HUU U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHUE HC-
KOMOM BEJIMYUHBI;

coOJI0/1aTh MpaBJIa TEXHUKU 0€30MacCHOCTH TP paboTe ¢ 1adbopaTopHbIM 000pY-
JIOBaHUEM;

yKa3bIBaTh MPUHIIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEP-
MOMETP, IUHAMOMETP, COOOIIAIOIIUECS COCYAbl, 0ApOMETp, pblYar, NOJABMKHBIA U HETO-
JBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTEepPU30BaTh MPUHIUIBI JEUCTBUS HM3YyYECHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOICTB € ONMOPOW HA MX ONMUCAHUSA (B TOM YHUCIE: MOAUIUITHUKU, YCTPOUCTBO BOJO-
IIPOBOJIA, TMAPABIMYECKUI IPECC, MAHOMETP, BBICOTOMEP, MOPLIHEBOM HACOC, apeo-
METp), UCIIONB3YS 3HAHUSA O CBOMCTBaX (PU3NYECKUX SIBJIEHUH U HEOOXoJIuMbledusnye-
CKHE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH IPUMEPHI (HAXOAUTh MH(OPMAIMIO O IPUMEPAX) MPAKTUYECKOrO HUC-
N0JIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM XKHU3HU NIl obecrieueHus: Oezomnac-
HOCTHU IIpU 00palleHuy ¢ IpuOOpaMu U TEXHUUYECKUMH yCTPOMCTBAMM, COXPAHEHUS 3/10-
POBBS U COOJTIOJIEHUSI HOPM SKOJIOTUYECKOT0 MOBEACHUS B OKPY KaIOIIEHCpPEE;

OCYIIECTBIISATH OTOOP HMCTOYHHUKOB MH(GpopManuu B VHTEpHETE B COOTBETCTBUHUC
3aJIaHHBIM [TOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOILMXCS 3HAHUHM U MMyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATh MH(POPMALMIO, KOTOpas SIBISETCS MPOTUBOPEYUBOM
WJIU MOXKET OBITh HEJJOCTOBEPHOI;

UCIIOJIb30BaTh P BBINOJIHEHUH YUYEOHBIX 3aJjaHMil Hay4YHO-IOMYJISIPHYOJIUTEpa-
Typy (HU3HUECKOT0 COIep KaHUs, CIPaBOYHbIE MaTepuabl, pecypchl ceTullHTepHer, Bia-
JeTh NMpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl UHPOPMALUU U3 OJHON
3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHbBIE U YCTHBIE COOOIIECHUS Ha OCHOBE 2—
3 UCTOYHUKOB MH(POPMALIUK (PU3UUECKOTO COAEPKAHUS, B TOM YHCIIE MyOJIUYHO
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JIeNIaTh KpaTKue COOOIIEHUs O Pe3yJIbTaTax MPOEKTOB WM YUeOHBIX UCCIEAOBAHUMN, IPU
TOM T'PaMOTHO HMCIIOJIb30BAaTh U3YUYCHHBIN MOHATUIHHBIN anmnapat Kypca GU3MKH, COTpo-
BOXKJATh BBICTYILJICHUE MTPE3CHTALIUEH;

IIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB U UCCIIEIOBAHUHN pactpeessaTh 00I3aHHOCTH
B I'PYIIIIE€ B COOTBETCTBUM C IOCTABJICHHBIMHU 3a/1a49aMH, CJIEIUTH 3a BBIIIOJIHEHUEM IIaHA
JICHCTBHI, aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ] B IEATEIBHOCTh TPYIIIBI, BEICTPA-
MBAaTh KOMMYHHUKAaTHBHOE B3aMMOJICVICTBHE, YUYUTHIBAasi MHEHUE OKPYKAIOIIUX.

K koHmy oOyuenus B 8 kJjiacce mpeIMeTHBIE pe3yJbTaThl HAa 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YyHAIOLIUXCSl YMEHUH:

MCITI0JIB30BAaTh MOHSATHS: MAacca U pa3MepPbl MOJIEKYJI, TEINIOBOE JBUKEHUE aTOMOB U

MOJIEKYJ, arperaTHble COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKHE U aMOp(HbIE Tena,
HACBIIICHHBII M HEHACBILIEHHBIN Nap, BIAXXHOCTh BO3yXa, TEMIEPATYpa, BHYTPEHHSS
SHEPrusi, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN SJIEKTPUUYECKUN 3apsill, DIEKTPUUECKOE
I10JI€, TPOBOJIHUKH U TU3JIEKTPUKH, TOCTOSHHBIN AJEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;

pasnuyaTh sIBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIJIoNepeaaya, TEII0BOE pPaB-
HOBECHE, CMauyMBaHUE, KaNMWUISIPHbIE SBJICHMS, WCIApEHUE, KOHJECHCALMS,
IJIaBJICHHE, KpUCTaJUIM3aLus (oTBEpAEBaHUE), KHUIIEHHE, TerJIonepeaaya
(TemI0NpOBOHOCTh, KOHBEKIIMS, U3yUYEHUE), AIEKTPU3aLUs Tell, B3aUMOJACHCTBUE
3apsAJI0B, JEUCTBUS JIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJECHCTBUE
MarHuTOB, JEHCTBME MATHUTHOIO MOJS Ha MPOBOAHUK C TOKOM, AJIEKTPOMAarHUTHAas
WHAYKIUS) 1O OINHCAHMIO HUX XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JaHHOE (PU3UUYECKOE SIBIICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YYECHHBIX (PU3NYECKHUX SBJICHUH B OKpPYKAIOLIEM
MUpE, B TOM YHCJIe (U3HYECKHUE SBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U Ka-
MUJUISIPHBIE SIBJIEHUS B IPUPOJIE, KPUCTAIUIBI B IPpUpOIe, u3nyueHue CoHIa, 3aMep3aHue
BOJOEMOB, MOpPCKHE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra, 3JIEKTPUUYECKUE
ABJIICHHUSI B aTMoc(epe, 3IEKTPUYECTBO KUBBIX OPraHW3MOB, MAarHUTHOEIOJE 3€MIIH,
Jpeid MoarocoB, pojib MArHUTHOTO TOJIS JIs )KM3HU HA 3eMiie, MOJISIPHOE CUSTHUE, MTPU
ATOM NEPEBOJIUTH MPAKTUYECKYIO 3a/1ayy B y4eOHYIO, BBIIECIATh CYIIECTBEHHbIE CBOM-
cTBa (MpU3HAKK) (PU3NUYECKUX SIBJICHUM;

OTHCHIBATh M3YUYCHHBIE CBOMCTBA TN U (PU3UUYECKUE SBJICHUS, UCTIONb3Ys Ppu3nde-
CKHE€ BEJMYMHBI (TEMIEpaTypa, BHYTPEHHsSI SHEPIHUsl, KOJIMYECTBO TEIIOTHI, yIeIbHas
TEMJIOEMKOCTh BEIIECTBA, YAEJbHAS TEIJIOTA IJIaBJIEHUS, YAeIbHAs TeIIoTa napooOpa-
30BaHus, yA€IbHAs TEIUIOTA CTOPaHUSI TOILINBA, KOA(PPUIIUEHT NOJIE3HOTO ACHCTBUS TeT-
JIOBOW MaIllMHbI, OTHOCUTEJIbHASI BIIAKHOCTh BO3yXa, JJIEKTPUUECKUI 3apsij, CHUjla TOKa,
AIEKTPUYECKOE HAIpPsHKEHUE, CONMPOTUBIICHUE MPOBOAHHUKA, YIEIbHOE COMPOTUBICHHUE
BELIECTBA, pa00OTa U MOIIHOCTH JIEKTPUYECKOIO TOKA), IPH ONMUCAHUHU ITPABUIILHO TPaK-
TOBaTh (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEIHMUNH, 0003HAUYCHHUS U €AMHULIBI (pU3HYe-
CKUX BEJIMYUH, HAXOIUTH (POPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C
JIPYTUMU BETMYMHAMU, CTPOUTDH TpadUKi W3yUICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITH-
YUH;
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XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUS U MPOLECCHI, UCIOB3YS OC-
HOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOCHHUS BEILIECTBA, IPUHIIUIL
CYIIEPIO3ULIMHU NOJIEH (Ha KAUECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa,3akoH Oma
Ul ydacTKa Lenu, 3akoH JDxoyns—JIeHma, 3aKOH COXpaHEHUs HSHEPIUH,IIPU 3TOM
JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCBIBATH €T0 MATEMATUYECKOEBBIPAXKE-
HUE;

O0OBACHATH (PU3HUECKHE TIPOLIECCHI U CBOMCTBA TEJ, B TOM YKCIIE U B KOHTEKCTE CH-
Tyauuil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBIABIATh NPUUYHHHO- CJIECTBEHHBIE
CBSI3U, CTPOUTH OOBsICHEHHE U3 |—2 JIOTMYECKUX IIaroB ¢ Omnopoi Ha 1—2H3ydeHHBIX
CBOMCTBA (DU3NYECKUX SBJICHUHN, (PU3MUECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbBIE 3a/1a4u B 2—3 NEHUCTBUS, UCTIONb3Ysl 3aKOHBI U (HOPMYJIbI, CBSI-
3pIBaIONINE (PU3NYECKME BEJIUUYMHBI: HA OCHOBE aHajM3a yCJIOBUS 3a/1aud 3alliChIBaTh
KpaTKO€ YCJOBHE, BBISBIATH HEIOCTATOK JAHHBIX JJIS PELEHUs 3a7add, BbIOUpaTh 3a-
KOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJIsl €€ pelIeHus], MPOBOAUTh PACUETHI U CPABHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOKHO PEIINUTh MPU MOMOIIU (PU3NYECKUXME-
TOJOB, UCIIOJb3Ysl ONHUCAHUE WCCIIETOBAHMS, BBIACIATH MIPOBEPSEMOE MPEAIIOTI0KEHHE,
OLICHUBATh ITPaBUIILHOCTH MOPAKA IPOBEACHUS UCCIIEI0BAHNS,IE€TaTh BEIBOJIBI;

MPOBOJIUTH OMNBITHl MO HAOMIOACHHUIO (DU3UYECKUX SABJICHUA WIH (HU3HUYECKUX
CBOMCTB TeN (KanWJUIpHBIE SIBJICHUS, 3aBUCUMOCTD JJABJIEHUS BO3/lyXa OT €ro o0obéma,
TEMIIepaTypbl, CKOPOCTH ITpOLiEcCa OCTBIBAHUS M HArpEBaHUS MPU U3JyYEHHH OT LBETA
u3lyqaroniel  (IOrJIoIIaronie)  MOBEPXHOCTHU, CKOPOCTh  HWCIAPEHUsS  BOJbI
OT TEMIIEPATYPBhI KUAKOCTH U IUIOIMIAN €€ MOBEPXHOCTH, dJIEKTPU3ALMS TEI U B3aUMO-
JNEUCTBUE JIEKTPUUECKHUX 3aPsII0B, B3aUMOICUCTBUE ITOCTOSTHHBIX MATHUTOB,BU3yalln3a-
1M1 MArHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB, IEUCTBHUSI MAarHUTHOIO TOJIsI HA POBO/-
HUK C TOKOM, CBOWCTBA 3JIECKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO
TOKa): (hOopMyIHpOBaTH MPOBEPSEMBIE MIPEATIONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEATIO-
KEHHOT'0 000PYI0BAHMUS, OIUCHIBATh XOJI OIIBITAa U (POPMYJIMPOBATHBBIBOIbI;

BBINIOJIHATH MPSAMBIE U3MEPEHHSI TEMIEPATYPbl, OTHOCUTEIBHON BIIAXXHOCTH BO3-
JyXa, CWJIbl TOKA, HAMPSYKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX NTPUOOPOB U JATYMKOB
(¢u3nyecKuX BEIMYUH, CPABHUBATH PE3yJbTAaThl U3MEPEHUM C YUETOM 3aiaHHOM abco-
JIOTHOW MOTPEITHOCTH;

IPOBOJIUTH UCCIIEAOBAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUUYMHBI OT APYroi
C UCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUN (3aBUCUMOCTh CONPOTHUBIIEHUS IPOBOJHUKAOT
€ro JUIMHBI, IJIOIIAAN IOIEPEYHOr0 CEYEHHUs M YIEIbHOTO COIPOTHUBIICHMS BEILECTBA
IIPOBOJIHUKA, CUJIBI TOKA, UAYILIEro 4epe3 MPOBOJHUK, OT HAIIPSKEHUS Ha ITPOBOJIHUKE,
UCCJIEJOBaHKE MOCJIEI0BATEIBHOIO U MAPAJUIEIbHOTO COEIMHEHUI IPOBOIHUKOB): IJa-
HUPOBAaTh UCCIIEOBaHUE, COOMpaTh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIEAys

22



peJIoKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJIE
TaOJIML ¥ TpauKOB, 1€JaTh BBIBOBI IO PE3YyJIbTaTaM MCCIIEA0BAHNUS;

IPOBO/IUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETNUMH (Y€IbHAs TEIUIOEMKOCTb
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTb AIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs MPEAJIo-
KEHHOU MHCTPYKLUH, U BBIYUCIIATh 3HAUCHUE BEINYNHBI;

co0JiroaTh MpaBuia TEXHUKU 0€30MacHOCTH MpU padboTe ¢ Ja00paTOpHBIM 000pYy-
JTIOBaHHUEM;

XapaKTepU30BaTh MPUHIUMBI JACUCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONIOPOI HAa UX ONMUCAaHUsA (B TOM YHUCIIE: CHCTEMA OTOIUIEHHS IOMOB, TUTPO-
METp, napoBas TypOMHA, aMmIIepMETpP, BOJBTMETP, CUETUYMK DIIEKTPUUECKOU SHEPTUH,
AJIEKTPOOCBETUTENbHBIE IPUOOPHI, HArPEBATEIbHBIE JIEKTPOIIPUOOPHI (IIPUMEPHI), DIIEK-
TPUUECKUE MPETOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOJBUraTeNlb MOCTOSHHOIO TOKA),
UCIIOJIb3YS 3HAHMSI O CBOMCTBAX (PU3NYECKUX SIBJICHUN U HEOOXOAUMBIE (U3UUYECKUE 3a-
KOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOMCTBA U M3MEPUTEIbHBIE TPUOOPHI IO
CXEeMaM U CXEMaTHYHBIM PUCYHKaM (>KHIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP,TUT-
pPOMETp, IBUTaTENIb BHYTPEHHETO CTOPAHUs, IIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBbI
AIIEKTPUYECKUX IIETIeH C MOCIIEeI0BATEIbHBIM U TTapajlieIbHBIM COSTMHEHNEM SJIEMEHTOB,
pasznnyas yclIoBHbIE 0003HAYCHUS FIEMEHTOB JIEKTPHUUECKUX IIETICH;

IPUBOAUTH MPUMEPHI (HAXOAUTH UH(POPMALIMIO O MPUMEpax) MPAKTUYECKOTO HC-
MOJIb30BaHUs (U3NYECKUX 3HAHUN B TOBCEAHEBHOMW KU3HU I 0OecTieueHrs 6e30macHo-
CTU TipY 00paIeHnH ¢ MPUOOpaMH ¥ TEXHIUECKHUMU YCTPOHCTBAMU, COXPAHEHUSI3I0POBbS U
COOJTIOZICHUST HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKPYKAFOIIIEH Cpeie;

OCYIIECTBIISITH MOWCK WH(poOpMaluu (usnueckoro cojaepxkanus B MHTepHeTe, Ha
OCHOBE MMEIOIIUXCS 3HAHUHM U MyTEM CpaBHEHHS JOTIOTHUTEIBHBIX HCTOUHUKOB BBIJIC-
JSITh MTHGOPMAITUIO, KOTOpast SIBISETCS MPOTUBOPEUNBOM MM MOXKET OBITH HEJOCTOBEP-
HOM,

UCTIONIb30BaTh MPH BHITIOJTHEHUH YUYEOHBIX 3aJaHUi HayYHO-MOMYJISIPHYIOIUTEpa-
Typy (HPU3HUECKOTO COIep KaHUs, CTIPABOYHbIE MaTepualbl, pecypchl ceTullHTepHeT, Ba-
JEeTh NpUEMAMHM KOHCIEKTUPOBAaHUS TEKCTA, IPeoOpa3oBaHus MHPOpPMAILUU U3 OJHOU
3HAKOBOMW CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbIEC MUCHbMEHHBIE U KPATKHE YCTHBIE COOOIIEeHNs, 0000111as NH-
dbopManuio U3 HECKOIbKUX MUCTOUYHHUKOB (PU3MUECKOTO CONEP KaHUs, B TOM YHUCIE IMTyO0-
JMYHO TMPEICTaBIATh PE3yJIbTAaThl MPOSKTHOM WIIM MCCIIEAOBATEIbCKOM JESTEIbHOCTH,
IIPU 3TOM IPAMOTHO UCTIOTIB30BaTh U3YUCHHBIN MOHATUITHBIN anmapat Kypca GU3MUKH, CO-
IIPOBOXK/IaTh BHICTYIUICHHUE TIPE3CHTALINECH;

IIpU BBINOJIHEHWH Y4E€OHBIX MPOEKTOB M HCCIEIOBAaHUN (U3NYECKUX MPOIIECCOB
pacnpeaenaTb 005S3aHHOCTH B IPYIIE B COOTBETCTBUU C TIOCTABJICHHBIMU 33/1a4aMHU, CJIe-
JIUTH 32 BBITIOJIHEHUEM TJIaHA JCUCTBUN U KOPPEKTUPOBATH €T0, aJIeKBATHO OLIEHUBATH
COOCTBEHHBIN BKJIAJ B IEATEIHHOCTh TPYIIIbI, BEHICTPANBaTh KOMMYHHKATHBHOE B3aUMO-
JIeNiCTBHE, TPOSBIISIA TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.
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K koHiy oOyuenus B 9 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH y O0YUaIOIIUXCS YMEHUH:

WCIIOJIh30BaTh MOHATHUS: CHUCTEMa OTCYETA, MaTepuaIbHasl TOUKa, TPACKTOPHS, OT-
HOCHUTEJIHLHOCTh MEXaHUYECKOTO ABMKEHUS, edopMaltus (yrpyras, IiacTuaeckasi), Tpe-
HUE, IICHTPOCTPEMUTENHHOE YCKOPEHHE, HEBECOMOCTD U TIEPETPY3KH, IICHTP TIKECTH,a0-
COJIIOTHO TBEPOE TEIO, LIEHTP THKECTH TBEPJOTO Tea, pAaBHOBECHE, MEXaHUUYECKUE KO-
Je0aHus ¥ BOJHBI, 3BYK, HHPPA3BYK H yJIBTPa3BYK, JIEKTPOMArHUTHBIC BOJTHBI, ITKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U IaTbHO30PKOCTh, CIIEKTPHI HCITYCKaHMS
Y TIOTJIOMIEHUs, anbda-, 0eTa- 1 raMMa-u3ITy4deHHS, H30TOIIbI, siIepHast YHEPTeTHKa,

pasznuyaTh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHMHOE JTBUKCHUE,
PaBHOYCKOPEHHOE MPSMOJMHEWHOE JIBIYKEHUE, CBOOOTHOE MAJCHUE TEJ, PABHOMEPHOE
JIBIKEHUE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJl, pEaKTUBHOE JBMIKEHHUE, KOJIeOaTeIb-
HOE JIBIDKEHUE (3aTyXaloIIHe U BRIHYKJIEHHBIC KOJIeOaH s ), pE30HAHC, BOJTHOBOE JIBHKE-
HUE, OTPaKCHHE 3BYKa, MPSMOJIMHEHHOE PaCIPOCTPAHCHHE, OTPAKEHUEH TIPEIIOMIICHHC
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3Io’KeHHUE OEJIOT0 CBETaB CHEKTP U CJI0-
KEHUE CTICKTPAIBHBIX 1BETOB, IUCIICPCHS CBETA, €CTECTBEHHAS PaIUOAKTHBHOCTD, BO3-
HUKHOBCHHE JIMHEHUYATOTO CIIEKTpa M3TYUYCHUS) TI0 OMMMCAHUIO NXXaPaKTEPHBIX CBONCTB
¥ Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHHE;

pacrno3HaBaTh MPOSBICHUE N3YYECHHBIX (PU3NUECKHX SBICHUN B OKPYKAIOIIIEM MHUPE
(B ToM uncie (hU3HUECKUE SIBJICHUS B MIPUPOJIC: IPUIUBBI M OTJIUBBI, JIBYKCHUE IJIAHET
CoHEYHOW CHUCTEMBI, PEaKTUBHOE JIBIDKCHHE YKUBBIX OPTraHU3MOB, BOCIIPHUSITHE 3BYKOB
YKUBOTHBIMH, 36MJICTPSICEHUE, CECMUYCCKHE BOJIHBI, IIyHAMH, 3X0, [IBETa TEJ, ONTHYC-
CKH€ SBJICHUSI B MIPUPOJIE, OUOIOTHYECKOE EUCTBUE BUIUMOIO, YIbTPadruOIETOBOIO U
PEHTICHOBCKOTO M3ITyYCHHM, €CTECTBEHHBIM PaJHOAKTUBHBIN ()OH, KOCMHYECKHE JTy4H,
PaIMOAKTUBHOE M3IIyYCHHE TPUPOAHBIX MUHEPAJIOB, ACHUCTBUEPAIMOAKTUBHBIX H3IIyYe-
HUW Ha OPraHU3M YeJIOBEKa), IPH ATOM MEPEBOJIUThH MPAKTHYECKYIO 3a/1auy B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTRA (MpU3HAKN) (PU3UIECKUX SIBIICHHM;

OIMCHIBATh M3YUYCHHBIC CBOMCTBA Tel M (DM3UYECKHE SBJICHMS, UCTIONIB3YS (hr3mye-
CKH€ BEJTMYHUHBI (CPEAHSS U MTHOBEHHAS! CKOPOCThH TeJa TPH HEPAaBHOMEPHOM JIBHYKCHUH,
yCKOpEHUE, IepeMeleHHe, MMy Th, yTI0Basi CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHITa
TSKECTH, YCKOPEHHE CBOOOIHOTO TIa/ICHHS, BEC TEJa, UMITYJIbC TeJa, UMITYJIbC CHITBI, ME-
XaHUYECKast paboTa U MOIITHOCTh, TOTCHIIMAIbHAS YHEPTHUS TEJIa, IOHATOTO HAJl TOBEPX-
HOCTBIO 3€MJIM, TIOTEHITHAIBbHAS DHEPTHsl CKATON TMPYXKUHBI, KHHETHUYECKAas SHEPTHUS,
MIOJTHASI MEXaHUYECKasi SHEPTHsI, IEPHUOJ] M YACTOTA KOJICOAHUH, ITTTHA BOJTHBI, TPOMKOCTH
3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, TTOKA3aTEIb IPEIIOMIICHHS CPEIbI), IIPU OTIHMCAHHUH
MPABUJIBHO TPAKTOBAaTh (YM3MUECKHUIA CMBICT HCIIOJIb3YEMbIX BEIMYWH, 0003HAYCHUS U
SAVHUITBI (PU3UICCKUX BEIMYWH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (pr3nde-
CKYIO BEJIMYMHY C IPYTHMMH BEJTMYWHAMH, CTPOUTH TpapUKU U3yUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BETNYNH;
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XapaKTepU30BaTh CBOICTBA Tell, (PU3NUECKHE SIBICHUS U MPOLECCHI, UCIOIB3YS 3a-
KOH COXpPaHEHHUS SHEPTUH, 32aKOH BCEMUPHOTO TSATOTEHUS, TPUHIUI CYHEPIIO3UIIMH CHII,
OPUHIMI OTHOCcHUTeNbHOCTH ["anuiies, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa,
3aKOHBI OTPA)KEHUS U MPEJIOMIICHHSI CBETA, 3aKOHBI COXPaHEHHSI 3aPsI0BOTO U MACCOBOTO
YUCeJ MIPH SIEPHBIX PEAKIUSX, PU 3TOM JaBaTh CIOBECHYIO (hOPMYJIHUPOBKY 3aKOHA U
3aMUChIBaTh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OO0BSACHATH PUBNYECKUE TIPOIECCH U CBOMCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE CH-
Tyaluil MPakKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh IPUUUHHO- CIIEACTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX IIaroB ¢ OMOpoi Ha 2—3U3yuYeHHBIX
CBOMCTBA (PU3UYECKUX SIBJICHUH, PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarh pacy€THbIC 3a7a4 (OTUPAIOIINECs Ha CUCTEMYy M3 2—3 ypaBHEHHI), uC-
MOJIb3YsI 3aKOHBI U (HOPMYJIBI, CBSI3bIBAIOIIME (DM3UUECKUE BEIMUYMUHBI: HA OCHOBEaHAN3a
YCIIOBUS 3a/1a4Ml 3allMChIBATh KPATKOE YCIOBUE, BBISBIISATH HEIOCTAIOIINE UITH W30BITOY-
HbIE JIaHHbIE, BBIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOIUMBIE JIJISl PEIICHHUS, TPOBOIUTH
pacy€Thl U OIICHUBATH PEATUCTUYHOCTD OJYYEHHOTO 3HAUYCHUSI (DU3UUECKONBETUYNHBL;

pacrno3HaBath MPoOJIEMbI, KOTOPbIE MOKHO PEIIUThH MPU TOMOITH (PU3HMUECKIXME-
TOJIOB, UCIIOJb3Ysl OMUCAHUE UCCIIEIOBAaHUS, BBIJEIATh IPOBEPAEMOE MPEATIOI0KEHHE,
OIICHMBATh MPABUIILHOCTH TOPSIIKA TTPOBEACHHS UCCIICIOBAHMS,IETIATh BHIBOIbI, HHTEP-
MIPETUPOBATH PE3YJIbTAThI HAOIIOACHHUH U OIBITOB;

MPOBOJUTH OMBITHl MO HAOMIOAEHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHUX
CBOMCTB TeJ (M3yueHHE BTOPOro 3akoHa HbI0TOHA, 3aKOHA COXpaHEHHUs YHEPTHH, 3aBU-
CHUMOCTb Tiepruoia KoieOaHui Mpy>KMHHOTO MasiTHUKA OT MacChl Tpy3a U )KECTKOCTUTIPY-
KUHBI U HE3aBUCUMOCTH OT AMIUIMTYbI MaJbIX KOJIeOaHUH, MPSIMOJIMHEHMHOE pacipo-
CTpaHEHHUE CBETa, PA3I0KEHHE OEIOTr0 CBETa B CIIEKTP, H3yUE€HUE CBOWCTB N300paKeHHUSI
B IIJIOCKOM 3€pKaJjie U CBOMCTB U300pakeHUs IpeAMeTa B cOOUparolieil inH3e, HabJroe-
HUE CIUIONTHBIX W JIMHEWYAThIX CIEKTPOB M3JIYUEHHUS): CAMOCTOATEIILHOCOONpATh yCTa-
HOBKY U3 U30BITOYHOTO Habopa 000pyA0BaHNs, OMMCHIBATH X0/ OTIHITA M €70 PE3YJIbTaTHI,
(hopMyIHpPOBaTh BBHIBOJIHI;

IPOBOAUTH MPU HEOOXOUMOCTH CEPUIO MPSMBIX U3MEPEHHM, ONpeAesiss cpeiHee
3Ha4YCHUE U3MEPSAEMON BeJIMUnHbI ((POKYyCHOE pacCcTOsIHUE COOMparoIei JIMH3bI),000CHO-
BBIBATh BHIOOP crioco0a u3MepeHus (M3MepUTEIHLHOTO Mpruoopa);

IPOBOJNUTD UCCIIEOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BETUYHH C UCIIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUM (3aBUCHMOCTD ITyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJIbHOW CKOPOCTH, TIEpHo/ia KOeOaHnii MaTeMaTUIeCKOT0 MAasSTHUKA OT JTHHBI
HUTH, 3aBUCUMOCTH YTJIa OTPa)XECHUS CBETa OT YIJIa MaJCHHUS M YTJa MPETOMIICHUS OT
yrila TMajeHus1): IJIAHUPOBAaTh MCCIEIOBAaHUE, CAMOCTOSTEIBHO COOMpATh YCTaHOBKY,
(UKCUPOBATH PE3YIBTATHI MTOTYYESHHOW 3aBUCUMOCTH (DU3UICCKUX BEJIMYHMH B BUC Ta0-
JWI U TpaUKOB, ENaTh BHIBOJIBI 10 PE3yIbTaTaM MCCIIECIOBAHMS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUS (U3MUYECKUX BEIUYUH (CPEAHSISI CKOPOCTh U
YCKOpEHHE Tela MPU PaBHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHUE CBOOOJHOIO MajieHHUs,
HKECTKOCTD MPYKUHBL, KOYP(HULIUEHT TPEHUS CKOJIbKEHUS, MeXaHn4yeckas padoTa MO~
HOCTb, YaCTOTa U MEPUOJI KOJIeOaHUN MaTEMaTHUECKOT 0 U IPYKUHHOT'O MassTHUKOB, O TH-
YyecKasi Cujia COOUparoIiel JIMH3bI, paIiOaKTUBHBIN (DOH): IJTAHUPOBATH U3MEPEHUS,COOU-
paTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBITIOJIHATH U3MEPEHHUSI, CAeAYs MPEIT0KEHHON
WHCTPYKIIUH, BBIYUCIISATh 3HAUYCHUE BEIMYUHBI U aHAIM3UPOBATH MOJYYCHHBIC PE3YIh-
TaThl C YYETOM 3aJaHHOM ITOIPEIIHOCTHA U3MEPEHU;

COOJTI0/IaTh MpaBHJIa TEXHUKH OE30MaCHOCTH TP paboTe ¢ 1abopaTopHbIM 000pY-
JIOBaHUEM;

pasinyaTh OCHOBHBIE MTPU3HAKU M3YUYEHHBIX (DU3MUYECKUX MOJEINIEH: MaTepraibHas
TOYKa, a0COJIFOTHO TBEP/AOE TEJIO, TOUCUHbI UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IJa-
HETapHas MOJIeTTb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIUIBI JACUCTBUS W3YYCHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUs (B TOM UYHMCIE: CIHAOMETP, JATYUKHU MOJOKEHHUS,
PacCTOSIHUS U YCKOPEHHUs, paKeTa, 3X0JI0T, OUKH, MIEPUCKOI, (poToanmnapar, ONTUYECKUE
CBETOBOJbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHOIB3Yysd 3HAHUSO
CBOMCTBax (PpU3NYECKUX SIBICHUN U HEOOXOMMBIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMBl M CXEMAaTHYHbIE PHUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKHUX MPOLECCOB MPU PELICHUU
y4eOHO-IIPAKTHUUECKHUX 33/a4, ONTUYECKHUE CXEMbl JUJIsi MOCTPOCHUS H300pakeHUNB
IUIOCKOM 3€pKajie U cCOOMparoIeit JH3E;

NPUBOAUTH MPUMEPHI (HAXOAUTHh MH(OPMAIUIO O MPUMEPAX) MPAKTHYECKOTO HUC-
N0JIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEJHEBHOM KU3HU JUIsl oOecrieueHus 6ezomnac-
HOCTH MpH 00pallleHuu ¢ IpruOopamMu U TEXHUYECKUMH YCTPOUCTBAMH, COXPaHEHHUS 3710~
POBbsI U COOJTIOJICHHSI HOPM KOJIOIMUECKOro MOBEACHUS B OKpYyXKatolieicpee;

OCYILIECTBIISATh MOUCK MHpOpManuu pusndeckoro coaepxxanus B Unrepuere, camo-
CTOSITENIBHO (POPMYJIMPYsl IOMCKOBBIN 3alpoOC, HAXOAUTH MyTH OIpPEAeSIEHUs JOCTOBEp-
HOCTHU IOJIyY€HHON MHQOpMAIMK Ha OCHOBE MMEIOIIMXCS 3HAHUN U JOMOJHUTEIIbHBIX
HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBINOJIHEHUU YUYEOHBIX 3aJlaHUl HAYyYHO-NOIYJISIPHYIOJIUTEpa-
Typy (PU3HUECKOT0 COIep KaHUsl, CTIpaBOYHbIE MaTepualbl, pecypcsl cetullHTepHeT, Bia-
JeTh NMpUEMAMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MH(POpMALUU U3 OJHOU
3HAKOBOM CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(pOpMa-
MU U3 HECKOJbKUX HUCTOYHUKOB (PM3UUECKOTO COJAEpMaHUs, MyOJIUYHO MPEICTaBISATh
pPE3yNbTaThl NPOEKTHON WIIM UCCIEA0BATEIBCKON AEATENBHOCTH, IPH 3TOMIPAMOTHO HC-
M0JI30BaTh W3YUYCHHBIM MOHATUWHBIN anmapaT u3ydaeMoro paszziena (U3uKu U COoIpo-
BOXKJIaTh BBICTYIUJICHHE Mpe3eHTaluel ¢ y4ETOM O0COOEHHOCTEN ayAMTOPUM CBEPCTHU-
KOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
No HanmenoBanne | KommuectBoua- | [Iporpammuoe cogepkanve |  OCHOBHBIC BUIBI ACSTEIHHOCTH O0YUIAIONTUXCS
I/ | pa3JesioB U TEM COB

y4eOHOTO mpe/I-
MeTa

Paznen 1. ®u3uka v ee poJib B MO3HAHUH OKPYKAIOLIEr0 MUPa

BesnunH. Ousnueckue
npubopsl. [lorpemnocTs
U3MEPEHUMN
MexyHaponHas cucteMa
€ AVHUL]

1.1 | ®usuka — Hayka o 2 dusuka — HayKa o pupoje. | BeisiBieHue paznuuuii Mexay GU3nuecKuMu u
pupojie SIBrieHust mpupoIb. XUMUYECKUMU MTPEBPALCHUSIMHU.
duznueckue siBiaeHus: Mme- | Pacnio3HaBanue u kinaccudukaius GU3nyecKux
XaHUYECKHE, TEIUIOBBIE, SIBJICHUN: MEXaHUYECKUX, TEIJIOBBIX,
ANEKTPUYECKUE, MATHUT- ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
HbIE, CBETOBBIC, 3ByKOBbIe | Habmionenue u onucanne GU3NISCKUX SBICHUMA
1.2 | ®usuueckue 2 dusnueckre BETUUYNHEL. OnpeneneHue UEeHbI JETCHUS Kb
BEJINYHHBI N3mepenune pusnyeckux U3MEpPUTETHLHOTO Npudopa.

N3mepeHne nMHEeNHBIX pa3MepOB TN U
MMPOMEXKYTKOB BPEMEHH C YUETOM MOTPEIIHOCTEMN.
N3mepenue 00bEMa )XKUIKOCTH U TBEPOTO Tea.
N3mepenune temneparypsl Opy HOMOIIA
KUJIKOCTHOTO TEPMOMETPA U TaTUMKA
TeMIIepaTyphl.

BrinonHeHne TBOPUECKUX 3aJaHUM IO TOUCKY
CIOCOO0B U3MEPEHHUSI HEKOTOPBIX (PU3HMUECKUX
XapaKTEPUCTHUK, HAIPUMEDP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSIHUH, MAJTBIX

27




MPOMEXYTKOB BpeMeHu. O0cyxieHne
IpeIaraéMplx Croco0oB

1.3. | EcTrecTBeHHO - 2 Kak ¢usuka u npyrue BriaBmkeHue runotes, 00bACHAIOMUX MPOCTHIE
HAy4HBIA METOJ €CTECTBEHHBIE HAYKU SIBJICHMSI, HAIIpUMED:
NO3HAHUS U3Yy4aroT IPUPOLY. — [IOYEMY OCTaHABJIMBAETCA JBIKYIIEEC
EcrecTBeHHO-HayYHBIN 10 TOPU30HTAJILHOM TOBEPXHOCTH TEJIO;
METO/1 IO3HAHMS: — [IOYEMY B JKapKYIO [TOrOJy B CBETJION OJEXKAe
HaOII0ICcHUE, TOCTAaHOBKA MpOXJaJHeEN, yeM B TéMHOU. [Ipennoxenue
Hay4HOI'0 BOIIPOCa, CIIOCOOOB MPOBEPKHU TUIIOTES.
BBIJIBUKEHUE TUIIOTES, [IpoBeneHue uccaeqoBaHus O MPOBEPKE KAKOK-
HKCIIEPUMEHT TI0 IPOBEPKE | JTMOO TUIOTE3bI.
TUIOTE3, OOBSICHEHNE [TocTpoenue npocTeux Moaene Gpuanyeckux
Ha0JII01TaeMOT0 SBIICHUS. SBJICHU (B BUJI€ PUCYHKOB WUJIM CXEM ), HATPUMED
Onucanne HuU3NUECKUX NaJeHUE MpeaMeTa; IPSIMOJIMHENHOE
SBJICHUH C TOMOILBIO pacnpocTpaHEHUE CBETa
MOJeJIen
Hroro no pazgeny 6
Pa3znean 2. IlepBoHayasibHbIE CBeJIEHHSI 0 CTPOEHUM BelleCTBA
2.1 | Crpoenue BemecTna 1 CrpoeHue BelecTa: Habmoienue u MHTEpIpeTanus OnbIToB,

aTOMBI U MOJIEKYJIbI, UX
pazmepsl. ONbITHI,
JOKa3bIBAIOIIHE
JUCKPETHOE CTPOCHUE
BEILECTBA

CBUCTEILCTBYIOIIUX 00 AaTOMHO-MOJICKYJIIPHOM
CTPOCHHH BELIECTBA: OMBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB U MOJIEKY

C UCIoJib30BaHueM ¢Gotorpaduit, MOTyIECHHBIX
Ha aTOMHOM CUJIOBOM MUKpockore (ACM) —
nabopaTtopHas pabora o Teme: «OreHka
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TMaMeTpa aToMa METOJIOM PSJIOB
(c ucronb3oBanueM (pororpaduii)y.
OmnpeneneHre pa3MepoB MaJIbIX T

2.2 | JIBmKeHHUE U B3a-
UMOJEUCTBHUE Ya-
CTHII BEILIECTBA

JIBU>KeHWE YacTHI] BEIIE-
cTBa. CBS3b CKOPOCTU/IBU-
YKEHHUSI YaCTHI]

¢ Temreparypou. bpo-
YHOBCKO€ JBH>KEHUE,
muddysus.
B3aumoneiictBue yacTuIl
BEILIECTBA: IPUTSIKEHUE U
OTTAJIKUBAHUE

Ha6monenue u o0bsicHeHHE OPOYHOBCKOTO
JBIDKEHUS U siBJICHUS TUdPy3umn.

[IpoBenenue u 00BICHEHUE ONTBITOB

10 HAOJIIO/IEHUIO TEIJIOBOTO PACIIMPEHHUS Fa30B.
[IpoBenenue u 00BACHEHUE OMBITOB 110
OOHAPYKEHHUIO CUJT MOJIEKYJISIPHOTO MPUTSKSHHUS
Y OTTAJIKUBAHUS

2.3 | ArperaTHble
COCTOSIHUS BEILIECTBA

ArperatHeie COCTOSIHUS
BEILIECTBA: CTPOCHUE ra3oB,
KHUJIKOCTEU U TBEPABIX
(KpUCTAITMYECKUX ) TEIT.
B3anmocBsi3p Mexay
CBOMCTBAMU BEIIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJISIPHBIM
ctpoenreM. OcoO0eHHOCTH
arperaTHbIX COCTOSIHUN
BOJIbI

Onucanue (¢ UCMOIB30BAHUEM MTPOCTHIX
MO/I€JI€H) OCHOBHBIX pa3IM4Mii B CTPOEHUH I'a30B,
AKHUJIKOCTEU U TBEPABIX TEIL.

OOBbscCHEHNE MAJIO CKUMAEMOCTH )KUJIKOCTEHN U
TBEPABIX TeJI, OONBILION CUMAEMOCTH a30B.
OOpbsacHenne coxpaneHus: GopMbl TBEPABIX TEI U
TEKYy4ECTH KHUJKOCTH.

[IpoBeneHue onbITOB, TOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUM BOJIbl YACTULIBI HAXOATCS
B CPEIHEM Jablile IPYT OT Apyra (IJI0THOCTh
MEHBIIIE), YEM B JKUJIKOM.

VYcTaHOBIIEHUE B3aUMOCBSI3U MEXTY
OCOOEHHOCTSIMU arperaTHbIX COCTOSIHUN BOJIbI U
CYILECTBOBAaHHEM BOJHBIX OPIraHU3MOB

(MC — 6uonorusi, reorpadus)

Hroro no pazneny
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Pa3nen 3. /IBu:keHue ¥ B3aUMOAeliCTBHE TeJl

3.1 | Mexanudeckoe 3 Mexannueckoe aBmxenne. | MccinenoBanne paBHOMEPHOIO ABUKEHHS,
JBHYKECHUE PaBHOMEpHOE 1 HEPABHO- OINPENEICHUE €TO NPU3HAKOB.
MEPHOE JIBH>KECHHUE. Habntoienne HepaBHOMEPHOTO ABMXKEHUS U
Cxopoctb. Cpennsis OIIPENIEIIEHNUE €0 OTINYUN OT PABHOMEPHOIO
CKOPOCTb IIpH He- JIBUYKEHUS.
PaBHOMEPHOM OmnpeneneHrne CKOPOCTH PAaBHOMEPHOTO
aBIKeHUH. Pacuér myT M | JBMKEHUS (IIAPUKA B )KUJKOCTU, MOACIH
BPEMEHHU JIBUKEHUS AIIEKTPUYECKOTO aBTOMOOWMIIS U T.J1.).
Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa M0 HaKJIIOHHON TJIOCKOCTH
Pelenue 3a1a4 Ha onpeeneHue myTH, CKOPOCTH
Y BPEMEHU PaBHOMEPHOTO JIBUYKEHHS.
Ananu3 rpaduKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Uuepuwmsi, Macca, 4 SABnenne nnepuun. 3akoH | OOBACHEHUE U IPOTHO3UPOBAHUE SIBJICHUIA, 00Y-

IINIOTHOCTB

uHepuuu. B3anmopnencreue
TeJI KaK MIPpUYMHA U3MEHE-
HHSI CKOPOCTH

JIBMOKEHHS Tell. Macca Kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BeliecTna.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eMHHIIE 00BEMa Be-
1ecTBa

CJIOBJICHHBIX MHEPIMEH, HAIIPUMEp, YTO IIPOUCXO-
JUT IIPH TOPMOXKCHHH UM PE3KOM MaHEBPE aBTO-
MOOMJIS, TOYeMy HEBO3MOXKHO MTHOBEHHO Ipe-
KpaTUTh JBHKCHHUE HA BEIOCUIICICHUIN CAMOKATE
UT. 1.

[TpoBeneHue 1 aHAIK3 OIBITOB, IEMOHCTPUPY-
IOIUX U3MEHEHNE CKOPOCTH JIBHYKESHUS Tejia B
pe3yJibTaTe IeHCTBUSA Ha HETOAPYIHX Tell.
Pemenwe 3amau Ha onpeiesicHHe MacChl Telia, €ro
00BbEMa U IJIOTHOCTH.
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[TpoBeneHue 1 aHAIN3 OIBITOB, JEMOHCTPH-
PYIOIINX 3aBUCUMOCTh U3MEHEHUSCKOPOCTH
TEeJa OT €ro0 MacChl IMPU B3aWMOJICHCTBUU TEIl.
H3mepenne Maccel Tenapa3IndHbIME CIIOCO-
Oamu.

OnpeneneHne TUIOTHOCTH TeJla B Pe3yJIbTaTe
MU3MEPEHHsI €T0 MacChl M 00BhEMA

33

Cumna. Buaper cun

14

Cuia kak xapakTepHUCTHKa
B3aMMOJECHUCTBUS TEIN.
Cuita ynpyrocTty M 3aKoH
I'yka. U3mepenune cuiibl

C ITOMOIIBIO TMHAMOMETPA.
SIBneHue TATOTEHUS U CHIIA
TsokecTd. Cuia TSXKeCTU
Ha JPYTUX IUIAHETaX.

Bec Tema. HesecomocTs.
CrnoxeHue cuJl, HarpaB-
JIEHHBIX I10 OJTHOUIIPS-
MOWU.

PaBHoOAenCTBYIOIAs CUII.
Cuna tpenus. Tpenue
CKOJIbYKECHHSI U TPEHUE
nokosi. Tpenue B npupoje
Y TEXHUKE

W3ydeHne B3auMOICHCTBUS KaK MPUYNHBI U3ME-
HEHUSI CKOPOCTH TeJIa WK €ro JiehopMaIiu.
Onucanuie pealbHbIX CUTYalluid B3aMMOICHCTBHSI
TEJ ¢ TTIOMOIIBIO MOJIEIICH, B KOTOPBIX BBOJUTCS
MOHSITHE U N300pakeHUE CUITBI.

Wzydenne cunbl ynpyroctu. Mccrnenoanue
3aBHCHMOCTH CHJIBI YIIPYTOCTH OT YJTHHCHUS
PE3WHOBOTO IITHYPa U MPY>KUHBI

(c mocTpoenueM rpaduka).

AHanu3 MpaKTHYECKUX CUTYAIUi, B KOTOPBIX
MIPOSIBIISICTCS ICUCTBUE CHITBI YIIPYTOCTH
(ympyrocTb Msi9a, KpOCCOBOK, BETOK JIepeBa

U Jp.).

AHaJM3 CUTYyaIWid, CBI3aHHBIX C SBIICHUEM
TATOTEHUSI.

OO0BsiCHEHNE OPOUTATBHOTO JIBHKEHHUS IJIAHET

C MCIIOJIb30BAaHUEM SIBJICHUS TATOTEHUS M 3aKOHA
HUHEPIIHH.

W3mepenne Beca Teja ¢ MOMOIIBI0 THHAMOMETpa.
O060CcHOBaHKE ATOTO CIIOCO0A U3MEPEHHS.
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AHanu3 1 MOICTMPOBAHUE SIBIICHUSI HEBECOMOCTH.
DKCIEepUMEHTAIbHOE MOJIyYeHUE MTpaBUiia
CJIOKEHUSI CUJI, HAITPABJICHHBIX B/I0JIb OJJTHOM
npsimoid. OnpeieieHne BETUYUHBI paBHO-
JIEUCTBYIOIIEN CUIL.

N3yyeHne cuibl TPEHUS CKOJIBKEHUS U CUITBI
TPEHUS IMOKOSI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS

OT CWJIbI JABJICHUSI U CBOMCTB TPYIIUXCS
ITOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYallUi, B KOTOPBIX
MIPOSABIISICTCS ACUCTBUE CUIIBI TPEHUS, UC-
MOJIB3YIOTCS CITOCOOBI €€ YMEHBIIICHUS UITN
YBEJIMUCHHUS (KaTaHHE Ha JIbIKAX, KOHbKAaX,
TOPMOKEHUE aBTOMOOWJIS, UCIIOJIB30BaHNE
MOAIIMITHUKOB, INIaBaHUE BOJTHBIX JKUBOTHBIX
u 1p.). Pemenue 3a1au ¢ uCnoab30BaHUEM
dhopmyt 115 pacu€Ta CUIIbI TSXKECTH, CHITBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pasgeny 21

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, }KUAKOCTEI 1 ra30B

4.1 | JaBaenwue. Ilepenaua 3
TABIICHUST TBEPIBIMU
TEaMH, KUJAKOCTIMU
U Ta3aMu

JaBnenue. CriocoObl
YMEHBIIICHUS ¥ YBEITMYCHUS
naBjcHus. J[aBieHue rasa.
3aBUCUMOCTbD JaBJICHUS
rasa oT o0néma,
TEMITepaTypHI.

AHanu3 1 00BbsICHEHUE OTIBITOB U IPAKTHUECKUX
CUTYaIlui, B KOTOPBIX MPOSIBIICTCS CUIA JaB-
JICHHUSL.

OO6ocHOBaHKE CITIOCOOOB YMEHBIIICHUS U
YBETTUYCHHUS JTABJICHHS.

W3ydenne 3aBUCUMOCTH JaBJICHHS Ta3a
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Ilepenaua naBneHus
TBEPABIMU TEIIAMHU,
JKUJKOCTSIMU U Ta3aMH.
3akoH ITackans

0T 00bEMA U TeMIEepaTyphl.

N3ydenue ocobeHHOCTEH MTepeadn TaBICHUSTBED-
JBIMH TEJIAMH, )KUAKOCTSIMU M Ta3aMHU.
OO0ocHOBaHUE PE3YIBTATOB OMBITOB 0COOEHHO-
CTSIMU CTPOCHUS BELIECTBA B TBEPIOM,)KUIKOM

¥ ra3000pa3HOM COCTOSTHUSIX.
DKCHepUMEHTAITbHOE JT0KA3aTeICTBO 3aKOHA
[Tackains.

Penrenue 3amau Ha pacu€T naBieHUs: TBEPIAOTO
Tena

4.2 | JlaBneHue KUJAKOCTH 3aBUCUMOCTD JaBJICHUS HccnenoBanue 3aBUCUMOCTH JaBJICHUS JKUIKOCTH
KHUJTKOCTH OT TJTyOUHBI. OT ITyOUHBI TOTPYKEHUS U TNIOTHOCTH YKUIKOCTH.
ITueBMaTHueckue Mamuuel. | Habmonenne u 00bSICHEHNE THPOCTATUYECKOTO
I'mppocratnueckuit mapa- rapajokca Ha OCHOBeE 3akoHa [lackains.
nokc. CooO1arommecsco- N3ydeHune cooOmaronmxcs cocy/10B.
cyasl. ['uapasnuyeckue me- | Perlenue 3a1a4 Ha pacy€T JaBlICHUs KUIKOCTH.
XaHU3MBI OOBsicCHEHUE TIPUHITUIIA ISUCTBUS THpaBInYe-
CKOT'0 Tpecca, MHEBMAaTHYECKUX MAIIIHUH.
AHanu3 1 00bsICHEHUE MTPAKTUUECKUX CUTYaIUi,
JIEMOHCTPHUPYIOLIUX MPOSBIICHUE TaBICHUS
KUJKOCTH U 3aKkoHa [lackams, HampumMep
MPOIIECCOB B OPraHU3Me IIPH TTyOOKOBOTHOM
HBIPSTHUH
4.3 | AtmochepHoe At™mocdepa 3emiu u DKCIepuMeHTaIbHOE 0OHAPYIKEHHE
TaBJICHHUE aTMoc(depHoOe JaBJICHHE. aTMOC(epHOro JTaBICHUSI.

HpI/I‘{I/IHBI CyHICCTBOBAHUA

Anann3 u 00bSICHEHNE ONBITOB U IMPAaKTUYCCKHUX
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BO3IYIITHON 000JI0YKH
3emiu. OnbiT Toppuyesu.
N3mepenne atmochepHOTro
JABJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo JTaBICHUS
OT BBICOTHI HaJl YPOBHEM
Mmops. [TpubGopsr

TUTSI K3MEPEHUS aTMO-
chepHOTO AaBICHUS

CUTYalllM, CBSI3aHHBIX C JEUCTBUEM
aTMOC(EpHOTO JaBIICHUS.

OO0BsicCHEHHE CYIECTBOBaHUS aTMOC(HEPHI

Ha 3eMJIe U1 HEKOTOPBIX IIJIAHETaX WU €€
OTCYTCTBUS Ha Ipyrux miaHerax u Jlyxe.
OO0BsicHEHHE U3MEHEHUS TUIOTHOCTU aTMOC(epbl
C BBICOTOM M 3aBUCHUMOCTH aTMOC(HEPHOTO J1aB-
JICHHUS OT BBICOTHI.

Pemenue 3ama4 Ha pacuét aTMOCPEpHOTO
JTIaBJICHUSL.

Nzyuenue ycrpoiicTBa 6apomeTpa-aHeponia

4.4

JlericTBUE )XKUJKOCTH U
raza Ha Iorpy>K€HHOE
B HUX TEJIO

JleicTBUE )KUAKOCTHU U ra3a
Ha MOTPYXEHHOE B HUX
Teno. BerragkuBaromniasa
(apxumenoBa) cuiia. 3aKoH
Apxumena. [lnaBanue Te.
BosnyxomnnaBanue

DKcrepuMeHTaIbHOE 0OHAPYKEHUE NEUCTBUS
AKUJKOCTH U raza Ha MOrpyKEHHOE B HUX TEJO.
OnpeneneHne BbITAIKUBAOIIEH CUIIbI, JICH-
CTBYIOILIEH HA TEJIO, IOTPYKEHHOE

B KUIKOCTb.

[IpoBenenue u 00CyXJI€HUE OTBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh
BBITAJIKUBAIOLIEH CUJIbI, JEUCTBYIOIIECH HA TEJIO
B KHUIKOCTH, OT 00bEMa MOTPYKEHHON

B KHUJKOCTh YaCTH T€JIa U OT IUIOTHOCTHU
KUJIKOCTH.

IIposepka nezasucumocmu bimarKusaowel
cuvl, oelcmayowell Ha mejo 8 HCUOKoCmu,
om maccvl meiua.

HccnenoBanne 3aBUICUMOCTH Beca Tella B BOJIE

OT 00b€Ma MOrpyKEHHOM B KUAKOCTH YACTU TeNA.
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Pemenue 3a1a4 Ha IpUMEHEHUE 3aKOHA
ApxuMena u yCloBUS IIJIaBaHUS TEI.
KoncTtpynposanue apeomerpa uim
KOHCTPYHMPOBAHHUE JIOJIKU U ONPENEIICHHE €€
Ipy30II0ABbEMHOCTH

Hroro no pazneny

21

Pasnen S. PaGora u MOIIHOCTB. JHeprus

5.1

PaGora u MouHoOCTh

3

Mexanunueckas padoTa.
MommHOoCTh

DKCNEPUMEHTAIBHOE ONPEIETICHUE
MEXaHUYECKOU pabOThI CUJIBI TSKECTH

IPU NAJEHUU TEJIA U CUJIbI TPEHHS

IIPY PABHOMEPHOM IEPEMELIEHNHN TEA

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

Pacuér MomHoCTH, pa3BuBaeMOU IpU NOABEME
I10 JIECTHULIE.

Pemenue 3a1a4 Ha pacuéT MEXaHUUECKOM pabOThI
Y MOLIHOCTH

5.2

HpOCTBIC MCEXaHH3MbI

IIpocTeie MEXaHU3MBI:
phIuar, 6J10K, HaKJIOHHAs
II0CKOCTh. [IpaBuio
PaBHOBECHS phlUara.
[Ipumenenue npasuna
PaBHOBECHS pblUara

K O110Ky. «3070TO€ Mpa-
BUJI0» MexaHuku. KIT]
MPOCTBIX MEXaHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHUKE

OnpeneneHre BbIUTPHIIIA B CUJIE MPOCTHIX MeXa-
HU3MOB Ha MPUMEPE pbIyara, MoJBUKHOTO UHE-
MOABUKHOTO 0JI0KOB, HAKJIOHHOH INIOCKOCTH.
HccnenoBanue yclioBUsl paBHOBECHS pblyara.
OOGHapy>keHHe CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX U MPUCTIOCOOTICHUSX,
UCIIOJIb3YEMBIX B OBITY M TEXHUKE, a TAKKE

B )KUBBIX OpraHU3Max.

DKCIepUMEHTaIbHOE JI0KA3aTeIbCTBO PABEHCTBA
paboT MpY MPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/[ HakTOHHOM IJIOCKOCTH.
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Pemenune 3ana4 Ha mprMEHEHUE TPaBHUIIA
paBHOBecus pbryara v Ha pacuér KII1/]

5.3 | Mexanuveckas 4 Mexanuueckas SHEpTusl. DKCnepUMEHTAIbHOE ONPeIeTICHUE N3MEHEHHUSI
DHEPrHUs Kunerunueckast u noTeH- KHMHETUYECKOW U MOTEHMAIbHOW SHEPTUH TEa
uaabHas SHEPTHsl. IPU €0 CKaThIBAHUH 10 HAKJIOHHOM TMJIOCKOCTH.
[IpeBparmenue ogaoro Bujga | @opmysimpoBaHUE HA OCHOBE UCCIIEIOBAHMS 3a-
MEXaHUYECKOI S3HEPTUU KOHA COXPaHEHUsI MEXaHUYECKON SHEPTHH.
B JIpyroii. 3aKoH co- OO6cy>xaeHue rpaHul NPUMEHUMOCTH 3aKOHA
XpaHEHHsI SHEPTUNB COXPaHEHUs SHEPIUU.
MEXaHUKE Pemenue 3a1a4 ¢ UCMOJIb30BAaHUEM 3aKOHA
COXpaHEHUs SHEPTUU
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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8 KVIACC

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KonnuectBo
4acoB

[IporpammHoe copepkanue

OcHOBHBIC BUABI ACATCIbHOCTHU o6yqa}oumxc;1

Paszgea 1. TenyioBbIE IBJI€eHUA

1.1

CrpoeHue u CBOMCTBA
BEIIECTBA

OCHOBHBI€ MOJOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON
TEOPHH CTPOCHMSI BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MOJieKyJ1. ONBITHI,
MOATBEPKIAIOLIIE
OCHOBHBIE MOJIOKEHHUS
MOJIEKYJIIPHO-KNHETHYECKON
TEOPUHU.

Monenu TBEpAOTO, JKUIKOTO
1 Ta3000pa3HOTO COCTOSTHUMN
BEILIECTBA.
Kpucrannuueckue u
amopdHbIe Tena.
OObsicHEHUE CBOMCTB ra3os,
KUIKOCTEU U TBEPABIX TEII
Ha OCHOBE NIOJIOKEHHUU
MOJIEKYISIPHO-KUHETHYECKOMN
teopuu. CMaunMBaHUE U
KalUJUISIPHBIC SIBICHUSL.
TennoBoe pacmmpenue u
cKaThe

Hab6mronenue u nuHTEpIIpETAIINS OIBITOB,
CBUJIETEIHCTBYIONUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOECHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
PAa3JIUYHBIX BELIECTB B BOJIE.

Pemenue 3amay 1o oIeHUBAHHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00bEMa
BEIIIECTBA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
dbparmenTta nosmel Jlykpenus «O npupoje
BEIIICH») C U3I0’)KEHUEM 000CHOBaHUM aTOMHOMN
TUIIOTE3bI (CMBICIOBOE UTeHHE). O1ieHKa
yOeAUTEILHOCTH 3TUX 000CHOBaHUH.
OOBsicHeHHE OPOYHOBCKOTO JIBUXKCHHUS, SIBJICHUSI
nuddy3un v pa3nuaril MeX 1y HUIMHA Ha OCHOBE
MOJIOKEHUM MOJIEKYJISIPHO-KUHETHYECKOM
TEOPUU CTPOCHUS BEILIECTRA.

OObsiCHEHNE OCHOBHBIX Pa3IU4Hil B CTPOCHHUH
ra3oB, )KUIAKOCTEU U TBEPABIX TEJ

C UCIOJIb30BAHUEM TOJIOKEHHI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU CTPOCHHUS BEUIECTBRA.
[IpoBeneHNEe ONBITOB MO BHIPAIIMBAHUIO
KPHUCTAJIJIOB TOBAPEHHOM COJIM UJIU caxapa.
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[IpoBenenne u 0ObSICHEHUE OTBITOB, IEMOH-
CTPUPYIOIIUX KAMIUIAPHBIC SIBJICHUS USBJIE-
HHE CMauyuBaHUs.

OOBsICHEHHUE POJIM KAITWIISIPHBIX SBJICHUI

JUISL IOCTYTUIEHUS BOABI B OPTaHU3M PACTCHUM.
HaOmronenue, npoBeneHue U 0ObSICHEHUE OITbI-
TOB I10 HAOJIOJICHHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB, JKUJKOCTEH U TBEPABIX TeI.O0bICHEHUE
COXpaHeHus1 00bEMa TBEPABIX TEJ, TEKy4eCTH
YKUJIKOCTH (B TOM YHUCIIE, PA3HUIIBI

B TEKYUYECTH JIJIs1 Pa3HBIX KUJKOCTEH),

JTaBJICHHUS ras3a.

IIpoBeaeHuEe ONBITOB, AEMOHCTPUPYIOIIUX 3aBU-
CUMOCTb JIaBJICHUS BO3/IyXa OT €r0 00bhEMa
HarpeBaHus WM OXJIAXKACHUS, U UX OOBbSICHEHUE
HAa OCHOBE aTOMHO-MOJICKYJIAPHOTO YUYEHHS.
AHaIU3 NPaKTUYECKUX CUTYyaIlui, CBI3aHHBIX

CO CBOMCTBaMHM T'a30B, KUIKOCTEHU U TBEPBIX TEII

1.2

Tennosele nmpoueccsl

21

Temneparypa. CBsi3b TEM-
nepaTypbl CO CKOPOCTHIO
TEIJIOBOT'O JIBM)KEHUS Ya-

cTull. BHyTpeHHsIs1 3Heprusl.

CnocoObl N3BMEHEHUS BHYT-
PEHHEUN DHEPTUU: TEIUIOIE-
penaya v CoBepIlEHUE pa-
00T1hl. Buasl
TEIUIONEPEIauH:

O00cHOBaHME IPABUIT U3MEPCHUS TEMITEPATYPHI.
CpaBHEHHE Pa3IMYHBIX CIOCOOOB U3MEPEHUS U
IIKaJI TeMIIePaTypHhI.

Habnronenne 1 00bICHESHHE OIBITOB, JEMOH-
CTPUPYIOIINX N3MCHCHUE BHYTPECHHEH 2HEP-
TUU TeJla B pe3yJibTaTe TeIuIonepeaaun upa-
OOTBI BHCIITHUX CHIJIL.

HaoOmronenne n o0bsICHEHHE ONBITOB,
00CyXICHHE MPAKTUYSCKUX CUTYaIIUH,
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TETUIONPOBOJAHOCTb,
KOHBEKIIUS, U3JIyYEHUE.
KonnuecTBO TENIOTHI.

VYV neapHas TEIIOEMKOCTD
BelecTBa. TemioooMeH 1
TEIJIOBOE PaBHOBECHE.
YpaBHEHHUE TEIIOBOTO
oamanca. IlnaBnenue n
OTBEp/ICBAaHUE

KPUCTAJTUIMICCKUX BCIUICCTB.

VY nenpHas TeroTa IaBJiie-
HUSL.

[Tapoo6pazoBanue u
KoHJeHcanus. Mcnapenue.
Kunenue. Y nenpHag ren-
J0oTa mapooOpa3zoBaHus.3a-
BHCUMOCTb TEMIIEPATyPbl
KHUIIEHUSI OT aTMOC(epHOTro
JABJICHHUSL.

BrnaxnocTs Bo3ayXa.
DHeprus TOIIMBA.

VY nenbHas TemoTa
CropaHusl.

[IpuHUIIBEI pabOTHI TEMIO-
BoIX aBurartenei K11/ remn-
JIOBOTO JIBUTATEJIS.
TenoBble NBUTATENH U

JEMOHCTPUPYIOIIUX PA3TUYHbIE BUJIbI
TeIUIONepeaadu: TEMIONPOBOJHOCTb,
KOHBEKIIUIO, U3 TyUYCHHE.

WccnenoBanue siBlIeHUS TEMJI000MEHA

IIPY CMELIMBAHUH XOJOAHOM U FOPSTYEN BOJIBL.
HabGntogenue ycTaHOBIEHUS TEIJIOBOTO PaBHO-
BECHSI MEXK]ly TOpsiYei U X0JI0AHOM BoAoi.Onpe-
neneHre (M3MepeHne) KOJUYecTBa TeIIOThI, M0-
JY4YE€HHOTO BOJIOH MPH TETUIO0OMEHEC HArPEThIM
METAJTUYECKUM LIUITUHPOM.

Omnpenenenue (M3MepeHne) yIeIbHON
TENJIOEMKOCTH BELLECTBA.

Pemienue 3a1a4, CBA3aHHBIX C BEIYMCIICHUEM
KOJIMYECTBA TEIUIOTHI U TETUIOEMKOCTHU

IPH TETIO0OMEHE.

AHaJIN3 CUTyalluid MPAKTUYECKOTO UCIIONIb30-
BAaHUS TEIJIOBBIX CBOMCTB BEIIECTB UMATEpHa-
JIOB, HAI[PUMEP, B LIEIAX IHEProcOEPEIKCHHUS:
TEILIOM30JIAIIHS, YHEProcoeperaronye

KPBIIIIH,

TEPMOAKKYMYJISITOPHI U T. 1.

HaOmronenue siBjieHUNA MCIapeHUs U
KOH/JICHCAIIUH.

WccnenoBanue mpoiecca ucrnapeHus
PAa3IUYHBIX )KUIKOCTEH.

OOBsiCHEHUE SIBJICHUN UCTIAPEHUS U
KOH/JICHCAI[U1 Ha OCHOBE aTOMHO-
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3allKTa OKpYXKarolen
Cpeabl.

3aKOH COXpaHEHHUS U
peBpallleHUs SHEPTUU
B TETJIOBBIX ITpoIIeccax

MOJIEKYJIIPHOTO YUEHUSI.
Habmonenue u o0bsicHEHHNE MTpoLiecca KUMeHHs,
B TOM YHCJIe 3aBUCHUMOCTH TEMITEPaTyphl
KUTICHUS OT JJABJICHHUS.

Onpenenenue (M3MEpEHNE) OTHOCUTEIBHOMN
BJIQKHOCTH BO311yXa.

Hab6mronenue nporecca miaBieHus
KPUCTAIJIMYECKOTO BEIIECTBA, HAIPUMED, JIb/A.
CpaBHEeHHE TTPOIIECCOB TUIABJICHUS
KPUCTATMYECKHUX TENl U pa3MATUCHUS

IPY HArpeBaHUU aMOP(PHBIX TEJL.

Onpenenenue (M3MEPEHNE) YAETbHON TEMIOThI
TUTABJICHUS JTJIA.

OOBbscHEHNE SBJICHUI TIJIABJICHUS U
KPUCTAJIM3AI[MN HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUEHHUSI.

Pemenne 3ama4, CBSI3aHHBIX C BRIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MPOIIECCaX TETUIONe-
penauu Mpu TUIABJICHUH U

KPUCTAITU3AIUH, UCTIAPCHUH U KOH/ICHCAIUH.
AHanu3 CUTyanuii IPaKTHYECKOTO MPUMEHEHHSI
SIBJICHUH TUIABJICHUS U KPUCTAJTN3AIINH,
HaIpUMep, MOTyYCHHE CBEPXUUCTHIX MaTepHha-
JIOB, COJIeBas Ipejka u Jip.

Amnanu3 paboThl 1 00BICHEHHE TPUHITUTIA
JICHCTBHS TETIJIOBOTO IBUTATEIS.

Brruncnenmne KojanuecTBa TeIIoThI,
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BBIJICJISIFOIIETOCS IPU CTOPAHUM PA3TUYHBIX
BuI0B ToruBa, u KIIJI nBurarens.
OO0cy>XIeHrE SKOJIOTMYECKUX MOCIEICTBUI
VCIOJIb30BaHUs IBUTATEIICH BHYTPEHHETO
CropaHusl, TEIJIOBBIX U TUPOIIEKTPOCTAHIIAM

Hroro no pazaeny

28

Pasznen 2. Dinekrpuueckue u

MarHuTHbIC ABJICHUA

2.1 | DaexkTpuueckue
3apsiibl.
3apsiKeHHBIE Tella U
UX B3aUMOJEHUCTBHUS

7

DNEeKTpU3ALUS TE.

JIBa poaa 3JIEKTPUYECKUX
3apsAnoB. Bzanmoencteue
3apsHKEHHBIX TET.

3akon Kynona (3aBUCUMOCTh
CHJIBI B3aUMOJEUCTBUS
3apsKEHHBIX TEJl

OT BEJIMYUHBI 3apsJI0B U
PACCTOSTHUSI MEXK/Ty T€JIaMu ).
DIIEKTPUUECKOE TOJIE.
Harmpsx€HHOCTB
AIEKTPUUYECKOTO TOJISI.
[IprHIMD cynepno3uuun
BJIEKTPUYECKUX TTOJIEU

(Ha KaYECTBEHHOM YPOBHE).
Hocurenn anexkrpuueckux
3apsA0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUU 3apsiIl.
Ctpoenue aToma.
[IpoBonHUKH U

Hab6mronenue u mpoBeieHNE OMBITOB

0 JIEKTPU3AINH TEJI IPU COMTPUKOCHOBEHUHU U
VHIYKIYEH.

Haobmronenne n o0bsACHEHHE B3aUMOICHCTBHS
OJTHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEl.
OO0bscHeHUE MPUHITUIIA IEUCTBUS AJIEKTPOCKOIIA.
OObsicHEHUE SIBJICHUMN JICKTPU3AIINU

IIPY COMTPUKOCHOBEHUH TEJI M MHTYKIIHEH

C UCIIOJIL30BAaHUEM 3HAHHUI O HOCUTEIIAX
ANEKTPUUYECKUX 3apsII0B B BEIIESCTBE.
Pacnio3naBanue 1 00bSICHEHHUE SIBJIIEHUI
AJIEKTPU3AIIMU B TOBCEIHEBHOM KU3HU.
HaoOmronenne n o0bsICHEHHE OIBITOB,
WUTIOCTPUPYIOIITNX 3aKOH COXPAHCHUS
AIIEKTPUUYECKOTO 3apsijia.

HaGmro1eHue onbIToB 0 MOJETUPOBAHUIO
CUJIOBBIX JTUHUI 3JICKTPUYSCKOTO MOJIA.
HccnenoBanue nEUCTBUS AIEKTPUUECKOTO TTOJIA
Ha IIPOBOJHUKH M THDJICKTPUKH
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TUBJIEKTPUKU. 3aKOH

COXPAaHCHUA JICKTPUICCKOTO

3apsijia

2.2

ITocTossHHBIM
ANEKTPUYECKUI TOK

20

DIEKTPUYECKUI TOK.
YcnoBus cyniecTBOBaHUS
AIEKTPUUYECKOTO TOKA.
HMcTOoYHHKHM NOCTOSHHOTO
Toka. [leficTBUsA
AIEKTPUUYECKOTO TOKA
(TenioBoe, XMMUYECKOE,
MAarHuTHOE).
DNEKTPUYECKUA TOK

B JKHUJIKOCTSAX M ra3ax.
DneKTpuYecKas 1eTb.
Cuia Toka. DIeKTpUIeCcKoe
HaIpsHKEHUE.
ConpoTuBIieHHE TPOBOI-
HUKA. Y IeJIbHOE COMPOTHUB-
JICHHE BEIIIECTBA. 3aKOH
Oma a5 yyacTka 1erH.
IlocnenoBaTenbHOE UITa-
pajuieNIbHOE COEIMHEHUE
MIPOBOJHUKOB.

PaboTa 1 MOIITHOCTH
AIIEKTPUUYECKOTO TOKA.
3akoH [xoyns—JIeHna.
DJIEKTPUYECKUE 1IETH U

Hal6mronenue pa3nuaHbIX BUIOB JEHCTBUS
ANEKTPUUYECKOTO TOKA M OOHAPYKEHUE ITUX
BUJIOB JE€UCTBUS B IIOBCEIHEBHOM KU3HMU.
Hal6mronenne BOSHUKHOBEHHS TA30BOTO paspsiia
Y BJIEKTPUYECKOTO TOKA B HKHUJKOCTHU

COopka ¥ UCTIBITAaHUE ICKTPUICCKOM IeTTH
ITOCTOSIHHOTO TOKa.

N3mepenne cuibl TOKa aMIEPMETPOM.
N3mepenne anekTpruiaecKoro HarpsKeHUs
BOJIETMETPOM.

[IpoBenenwne u 0OBSICHEHNE OTBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
AIEKTPUYECKOTO CONMPOTUBIIEHUS] TPOBOJHUKA
OT €r0 JJIMHBI, TJIOIIaAu TONEPEUYHOr0 CEYEHUS
Y MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PE3UCTOP,

OT CONIPOTHUBIICHUS PE3UCTOPA U HAIPSXKEHUS
Ha pe3UCTOpeE.

[IpoBepka npasuia ClOKEHUSI HAPSKEHUN
IIpH MOCJIEI0BATEILHOM COEAMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia 1y1s1 CUIIBI TOKA

MIPY NMAPAJIIETBHOM COCIMHEHUU PE3UCTOPOB.
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OTpeOUTENH
ANEKTPUYECKOU SHEPTUHU
B ObITY. KopoTkoe 3a-
MBIKaHUE

AHaJIN3 CUTyalMi OCJIEI0BATENBHOTO U
MapaAJIIEITBHOTO COEIMHEHUS TPOBOJHUKOB

B JOMAIIHUX JICKTPUYECKUX CETAX.

Pemenue 3anay ¢ ucnosib3oBanneM 3akoHa Oma
1 hopMyT pacuéra IEKTPUIECKOTO COMPOTUB-
JIEHUS TIPU MOCIEA0BATEIBHOM U MMapaAJIJIEb-
HOM CO€IMHEHHH ITPOBOJHUKOB.

OmnpeneneHue paboThI AJEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YepPe3 PE3UCTOP.

OrnpeneneHue MOIIHOCTH 3JEKTPUUECKOTO TOKaA,
BBIIEISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA YEPE3
JAMIIOYKY OT HanpshKeHus: Ha Hel. Onpenenenue
KII/I narpeBarens.

HccnenoBanue npeoopazoBaHus JHEPTUH

MIpY NMIOABEME IPy3a SIECKTPOABUTATEIIEM.
OObsicHEeHNE YCTPONCTBA U TIPHUHIIHUIIA ICHCTBUS
JIOMAIITHUX AJIEKTPOHATPEBATEIBHBIX MPHUOOPOB.
OO0bsicHEHUE TPUYUH KOPOTKOTO 3aMbIKaHUS 1
MIPUHIIUIA AEUCTBUS TJIABKUX PEIOXPAHUTEIICH.
Pemenue 3a1a4 ¢ HCNOIB30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarsuTHbIE SIBICHUS

ITocTOosIHHBIE MArHUTHI.
B3aumopericTBue 1o-
CTOSIHHBIX MarHuTOB.
MarsauTHoO€ noiJie.
MarnauTHOE 110J1e 3eMIIH

HCCH@I{OBaHI/Ie MAaromuTHOI'O BSaHMOHeﬁCTBHﬂ
ITOCTOAHHBIX MarHuTOB.

HsyquHe MAarguTHOTI'O IIOJIA ITOCTOAHHBIX Mardu-
TOB IIPU UX 06’I)CI[I/IHCHI/II/I " pasgcIICHHUU.
HCCH@I{OBaHI/Ie MardamMTHOI'O BSaHMOHeﬁCTBHﬂ
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Y €ro 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Ipcrena.
MarauTHoe nosie
AJIEKTPUYECKOTO TOKA.
[Ipumenenune
AIEKTPOMArHUTOB

B TEXHHUKE. JlericTBHE
MarHUTHOTO MOJIS

HA [IPOBOJIHUK C TOKOM.
DIIEKTPOJBUTATEND T10-
CTOSIHHOTO TOKa.
Hcnonb3oBanue
AJIEKTPOJIBUTaTENEN

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MOCTOSIHHBIX MarHUTOB.
N3y4yeHrne MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHu-
TOB IIPH UX 00beMHEHUH U pa3aenenuu.lIpose-
JICHUE OTBITOB 10 BU3YyaAJIU3aLUU IO TOCTOSH-
HBIX MarHuTOB.

N3ydeHue ABIEHNUS] HAaMarHUYMBaHUS BEIIECTBA.
HccnenoBanue nelCTBUS JNEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeaeHUE ONBITOB, AEMOHCTPUPYIOIINX 3a-
BUCHUMOCTB CUJIbI B3AMMOJEHUCTBHUS KATYILLIKU

C TOKOM M MarHurta OT CWJIbI U HAITPaBJICHUS TOKa
B KaTYyIIKE.

AHanu3 CUTyalui MPaKTUYECKOr0 MPUMEHECHUS
3JICKTPOMArHuTOB (B OBITOBBIX TEXHHYECKUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, METUIIMHE).
N3yyeHne nercTBUs MAarHUTHOTO TOJIS

Ha MPOBOJIHUK C TOKOM.

N3ydenue nencTBus 3JIE€KTPOIABUTATENIS.
N3mepenne KIIJI anexTpoasurarebHON
YCTaHOBKH.

Pacrio3naBanue 1 aHaIU3 pa3IM4YHBIX
IIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA H JIP.)

24

DJNEeKTpOMarHuTHast
WMHIYKIIUS

Omneitel @apanes. SBnenue
AIEKTPOMAarHUuTHOU
uHaykuuu. [IpaBuno Jlenua.
DIIEKTPOreHepaTop.

OnBITHI 11O HCCIICAOBAHUIO ABJICHUA
BHCKTpOMaFHPITHOﬁ MHAYKIOHUU: UCCIICAOBAHNUC
W3MEHECHUM 3HAUCHUS U HarpaBJICHUSA
HHAYKOUOHHOI'O TOKa
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CniocoObl oJTy4eHust
ANEKTPUYECKOU YHEPTUH.
DIEeKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHMKAX YHEPTrUU

Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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9 KJIACC

JABUKCHHUEC U CITOCOOBI
€ro OIIMCaHuA

MarepunanbHas TOUKa.
Cucrema orcuéra. OTHOCH-
TEJIbHOCTh MEXAHUYECKOTO
JBH>KCHUSL.

PaBromepHoOe
IPSAMOJIMHEWHOE JBUKCHHUE.
Hepasnomepnoe
IPSAMOJIMHEWHOE JBUKECHHE.
CpenHsst 1 MTHOBEHHasI
CKOpOCTb T€Jla IPU
HEPAaBHOMEPHOM JBUKCHUHU.
YckopeHnue.
PaBHOyCcKOpeHHOE
IPSAMOJIMHEWHOE IBUKEHHUE.
CB00OOIHOE TTaJIEHUE.
Omnpitel ['anunes. Pas-
HOMEPHOE JIBU>)KEHUEIIO
OKPY>KHOCTH.

[lepuon u yactora oOpa-
meHus. JInnennas u
YIJIOBAsi CKOPOCTH.

No HaunmenoBanue Komnuecto | Ilporpammuoe conepxanue | OCHOBHBIE BUJIBI ICSITEIHBHOCTH O0yJarOIIUXCs
/o pa3aenoB U TEM 4acoB
y4eOHOro npeaMera
Pa3nen 1. Mexannveckue siBJIeHUS
1.1 | Mexanuueckoe 10 MexaHUYeCcKOe IBHKEHHE. AHaM3 ¥ 00CyXICHUE PAa3TMIHBIX TPUMEPOB

MEXaHUYECKOTO JIBHKECHHUS.

OO6cy>xaeHue rpaHul IPUMEHUMOCTH MOENN
«MaTepuaabHas TOUKay.

Onurcanue MEXaHUYECKOTO JBUKECHHS pa3any-
HBIMU cioco0aMu (ypaBHEHHE, TaOIHIIa,IPa-
¢buK).

AHanu3 )XU3HEHHBIX CUTYAalHil, B KOTOPBIX
IPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKEHUSL.

Habnronenne MexaHn4ecKoro JBUKEHUS Tea
OTHOCHUTEIBHO PA3HbIX TEJI OTCYETA.
CpaBHEHHE ITyTEN U TPACKTOPUI ABUKEHUS
OJIHOTO U TOTO € TeJa OTHOCUTEIBHO Pa3HBIX
TE€JI OTCUYETA.

Amnanu3 tekcra ['anunes 00 OTHOCUTETbHOCTH
JBUKEHUS; BHIITOJIHEHHUE 3aaHUI M0 TEKCTY
(CMBICJIOBOE UTEHUE).

Ornpenenenne cpeHe CKOPOCTH CKOJIbKEHHUS
OpyCKa WM ABM>KEHUS IIapuKa 10 HAaKJIOHHOU
IJIOCKOCTH.

AHaim3 1 00CcykaeHue CrIoco00B
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[lenTpOocTpeMuTENbHOE
YCKOPEHHE

pHOIMKEHHOTO ONPEACICHUS] MTHOBEHHOM
CKOPOCTH.

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO
JBYKEHHS (IIapyKa B KHUIKOCTH, MOJCIIH
SJIEKTPUIECKOr0 aBTOMOOKIIS 1 T. 11.).
Omnpepenenye MyTH, MPOWICHHOTO 3a JaHHbIHI
IPOMEXYTOK BPEMECHH, U CKOPOCTH TeJIa

1o rpauKy 3aBUCUMOCTH IyTH PABHOMEPHOTO
JBUKCHHS OT BPEMEHH.

OO0cyx1eHre BO3MOXKHBIX TPUHIIAITOB JCH-
CTBUS MPUOOPOB, U3MEPSIOLIUX CKOPOCTh
(cnuIOMETpPOB).

BbIunciieHIE TyTH U CKOPOCTH TIPH
PaBHOYCKOPEHHOM IMPSAMOJIMHEHHOM JIBH)KEHUN
TelAa.

OmnpeneneHre NPOMIEHHOTO MyTH U YCKOPESHHS
JBYKCHHS TeJIa 10 rpaduKy 3aBUCHMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JBIDKEHUS Tejla OT BPEMEHHU.

IIposepka cunomeswi: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HAYUAIbLHOU CKOPOCIU NYMU OMHOCIMCSL
KaK psi0 HeYEMHbIX Hucei, mo coOmeencmey-
roujue NPOMENCYMKU 8PemMeHU

00UHAKOBWL.
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OmnpeneneHre yCKOPEHUs Tela

MIPU PABHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM IIJIOCKOCTH.

W3mepenue neproja u 4acToThl 0OpaIeHus
T€Ja 110 OKPYKHOCTH.

Ornpenenenne CKOpOCTH PABHOMEPHOTO
JIBH>KEHUS TEJIa TI0 OKPYKHOCTH.

Pemenue 3ama4d Ha onpeneneHue
KMHEMATUYECKNX XapAKTEPUCTUK
MEXaHUYECKOTO JBUKECHHS Pa3TUYHBIX BUIOB.
Pacno3naBanue u npuOIMKEHHOE ONMKMCaHUE
Pa3IMYHBIX BUJIOB MEXAHUYECKOTO JIBMYKEHUS
B IPUPOJIC U TEXHUKE (Ha MpUMepax CBOOOTHO
NaJaloIINX TeJl, IBUKECHUS KUBOTHBIX,
HEOECHBIX TeJI, TPAHCTIOPTHBIX CPEJICTB U JIP.)

1.2

BzaumonelictBue Ten

20

IlepBbii 3ak0H HproTOHA.
Bropoi 3akon HerotoHa.
Tperun 3akoH HproToHa.
[IpyHIMT Cynepro3uIU
CHIIL.

Cuna ynpyroctu. 3aKoH
I'yka. Cuna tpenus: cuia
TPEHUS CKOJIBXCHUS, CUIIA
TPEHUS TIOKOSI, IPYTUE BUIBI
TpPEHUSL.

Cuna TSKECTH U 3aKOH
BCEMHUPHOTO TSITOTEHUS.

HaGmronenue u 00Cyx1€HUE OIBITOB

C IBIDKCHHEM TeJla IPU YMEHBITICHUH BIHSTHUS
JPYTUX TN, MPEMATCTBYIOMINUX JIBIKCHHIO.
Amnanns texcra [anniiest ¢ onmucaHueM MbIC-
JICHHOTO YKCIIEPUMEHTA, 000CHOBBIBAIOIIETO
3aKOH MHEPIIMU; BBHITIOJTHCHHUE 38 TaHHUH 110
TEKCTY (CMBICJIOBOCUTECHUE).

OO6cy)aeHue BO3MOKHOCTH BBITIOJIHCHUS
3aKOHA MHEPIIMU B Pa3JIMYHBIX CHCTEMax
OTCUETA.

Hab6nronenue u o6Ccy)aeHuEe MEXaHUYECKUX
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Yckopenue cBOOOTHOTO Tia-
JieHus. [[Br>KeHUE IIaHeT
Bokpyr Connua. [leppas
KOCMHYECKasi CKOpocTh. He-
BECOMOCTb U MEPErPY3KH.
PaBHOBeCHEe maTepuanbHON
TOYKHU. AOCOTIOTHO TBEPIOE
Teso. PaBHOBECHE TBEPAOTO
TeJIa C 3aKPEIUIEHHOU OCBhIO
BpanieHusi. MOMEHT CHJIBI.
LlenTp TsKECTH

SIBJICHUU, TPOUCXOIAIINX B CUCTEME OTCUYETA
«Tenexka» npu e€ paBHOMEPHOM

Y YCKOPEHHOM JIBH’KEHUH OTHOCHUTEIIBHO
KaOuHeTa PU3MKY.

JIENCTBUSA C BEKTOPaMH CHJI: BBIIIOJIHEHUE
3a/IaHHUM 110 CIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habmronenue u/vunu npoBeieHUE OIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
Tesa OT IPWIOKEHHOW K HEMY CHJIBI U MaCChl
Tena.

AHanu3 u 00bsICHEHHUE SBICHUMN

C HCIIOJIb30BAHUEM BTOPOIo 3aKkoHa HproToHAa.
Pemenne 3aau ¢ MCIOJIB30BaHUEM BTOPOTO
3akoHa Hpr0TOHA M npaBuiIa CIOXKEHUS CUII.
Onpenenenne KECTKOCTU MPYKUHBI.

AHanu3 cuTyaluii, B KOTOpPbIX HAOJII01al0TCs
ynpyrue npeopmanuu, 1 uX 00bsICHEHUE

C UCIIOJIb30BaHUEM 3aKOHa | yKa.

Pemenue 3aa4 ¢ MCNoOJIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanre 3aBUCUMOCTH CUITBI TPEHUS

CKOJIBXXCHUSA OT CUJIbI HOPMAJIbHOTI'O JJaBJICHHUS.

OO6cyxneHne pe3yabTaToB UCCIICTOBAHMSL.
Omnpenenenue K03hHUIUECHTA TPSHUS
CKOJIBKCHHUS.

V3mepeHne CUiIbl TPEHUS TIOKOS.
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Pemrenue 3a1a4 ¢ UCNOJIb30BaHUEM (POPMYJIIbI
JUTSI CHITBI TPEHUSI CKOJTBKEHUS.

AHanu3 IBWKEHUS TN TOJIBKO MO IeUCTBUEM
CHUJIBI TSKECTH — CBOOOHOTO TAJICHUS.
OO0bsicHEeHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO Ma/IeHUs OT MACChI TeJA.

OneHKa BeJIMYUHBI CUJIbI TATOTEHUS,
JEHUCTBYIOIIEH MEXIY ABYMS TEIaMH

(1 pa3HBIX Macc).

AHanmu3 IBMKEHUS HEOSCHBIX Tell

O] ICHCTBUEM CHJIBI TATOTCHHSI

(C UCTIOJTE30BaHUEM JTOTIOJTHUTEBHBIX
VMCTOYHUKOB UH(POPMAIIHH).

Pemmenne 3agad ¢ HCTIOIB30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (DOPMYJIBI

JUTSL pacy€Ta CHIIBI TSDKECTH.

AHaJIN3 OPUTUHAIILHOTO TEKCTA,
OTIMCHIBAIOIIETO MPOSBIICHHS 3aKOHA BCEMHUP-
HOTO TATOTCHUS; BBITIOJTHEHNE 3aJaHUITIO TEK-
CTy (CMBICTIOBOE YTEHUE).

Hab6nronenue u 06CyKeHuE OIBITOB

110 U3MEHEHUIO Beca TeJia IPU yCKOPEHHOM
JIBKEHUU.

AHanu3 yCJIoBUil BOSHUKHOBEHUS HEBECOMOCTH
U TIEPETPY3KHU.

Pemenne 3agau Ha onpeenieHUe Beca Telna

B Pa3JIMYHBIX YCIOBHSIX.
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AHanm3 cuil, IeUCTBYIONIUX Ha TEJIO,
MOKOSAIIIEECs] Ha OMope.
OrnpeneneHue HUEeHTpa TAKECTU PA3IUYHbBIX Tell

1.3.

3aKOHBI COXpaHCHUA

10

Nmnyinbsce Tena. I3menenue
uMIyJibca. UMmynbc CUbL.
3aKOH COXpAHEHUS UM-
nyjbca. PeaktuBHOE NBU-
YKEHHE.

Mexanudeckas paboTta u
MOIIIHOCTb. PaboTa cun
TSYKECTH, YIIPYTOCTH, TPe-
Hus. CBSI3b SHEPTUU U pa-
0otel. [loTeHunanpHas
DHEPIUs Tena, MOJHATOrO
HaJl IOBEPXHOCTBIO 3€MIJIH.
[TorenuuanbHas SHEPrus
CKaTOM IIPYKUHBI.
Kunernueckas sHeprusi.
Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKON DHEPTUHU

Habmonenue u o0Cyx1eH1e ONbITOB,
JEMOHCTPUPYIOLIUX NIEPEAAYy UMITYJIbCa

IIPU B3aUMOJEHCTBUM TEJI, 3aKOH COXPAHEHUS
UMITyJIbCa MPHU aOCOJIOTHO YIPYTOM U He-
YIPYTrOM B3aUMOJICUCTBUU TEI.

AHaJIN3 CUTyalui B OKpY>Karollen KU3HU

C MCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS
MMITYJIbCA.

Pacno3naBaHue sIBJIEHUS pEAKTUBHOTO
JBH>)KCHUS B IPUPOJE U TEXHUKE.
[IpumMeHeHne 3aK0Ha COXPaHEHHs UMITYJIbCa
JUTA pacyéra pe3yJibTaTOB B3aUMOJICMCTBUSI TEI
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHS,
yOPYroro HEHTPAIbHOIO B3aUMOJIEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPHIX
HETOJIBUKHO).

Pewrenne 3a1a4 ¢ HCNOJIb30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCa.

Omnpenenenne pabOTHI CUITBI YIPYTOCTH

Ipy NOABEME Ipy3a C UCHOJIb30BAHUEM
HEMOJBUKHOTO U MOABUXHOTO OJIOKOB.
HN3mepenne MOITHOCTH.

N3MepeHne noTeHIMaabHOU SHEPTUH YIIPYTO
nehopMUPOBAHHON MPYKUHBI.
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N3MmepeHne KWHETHYECKOW SHEPTUHU TeNa

10 JJIMHE TOPMO3HOTO ITYTH.
DKCIEpUMEHTAIbHOE CPABHEHUE N3MEHEHUS
MOTEHUUAJIBHON Y KHUHETUYECKON SHEPTUH Tesa
MIPU ABMYKEHHUH 110 HAKJIOHHOW ITOCKOCTH.
DKCIepUMEHTaIbHas IPOBEPKA 3aKOHA
COXPaHEHUSI MEXAHUYECKON SHEPTUH

pu cBOOOAHOM IaJICHUU.

[IpumMeHeHne 3aKOHA COXPaHEHHUS
MEXaHUYECKON SHEPTUM IS pacueTa

NOTEHIUAJIBHON U KUHETUYECKOW DHEPIuH Tea.

Pemenue 3amay ¢ CIIOJIL30BAaHUEM 3aKOHA
COXpaHCHUA MEXaHUYECKOU OHCPIrun

Hror

0 IO pazueny

40

Pa3gen 2. Mexannueckue Ko

Je0aHUA U BOJHBI

2.1

Mexananueckue
KOJICOaHUS

7

KomnebaTenbHOE IBMKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHU: epHo/I, Ya-
CTOTa, AMIUIUTY1A.
MaremaTtudeckuii u
PY>KAHHBIN MasTHUKH.
[IpeBpaienue 3HEprun
IpHU KoJiebaTeIbHOM
JIBYDKEHUH.

3aTyxaronue KojaebaHus.
Brinyxnennbie koyie0aHus.
Pe3onanc

HaOmronenue koae0anuii 1o JEUCTBUEM CHUII
TSOKECTH U YIIPYTOCTH U OOHAPYKEHHE T10-
TOOHBIX KOJIeOaHU B OKPYKAIOIIEM MHPE.
AHanmu3 KoJie0aHui Tpy3a Ha HUTH U

Ha npyxuHe. OnpeaeieHne 4acTOThI
KOJICOaHHMI MaTeMaTHYECKOTO U MPY>KUHHOTO
MasITHUKOB.

HaGmronenne n o0bsiCHEHUE SIBICHUS
pe3oHaHca.

HccnenoBanne 3aBUCUMOCTH TTEPHO/IA
KOJIeOaHMI MMOABEIIICHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH TEPHOIa KoJieOaHU

rpysa, noaABCIICHHOI'O K JICHTC, OT MacCChbI I'py3a.

HabGmronenue u o0Cyx1eHUe OMBbITOB, JEMOH-
CTPUPYIOIIUX 3aBUCUMOCTh IIEpHOIa
KOJI€OaHMI MPYKMHHOT'O MAsITHUKA OT MACChI
rpy3a U )XECTKOCTH IIPYKUHBI.

[IpuMeHeHre MaTeMaTUYECKOTO U NPy KUHHOTO
MasiTHUKOB B Kau€CTBE MOJIEJIEH JJIsl ONUCAHUS
KOJIeOaHUM B OKPYIKaIOIIEeM MHUpE.

Pelienue 3a1a4, CBSI3aHHBIX C BBIYUCICHUEM
VI OIIEHKOM YacTOTHI (TIEpro/ia) KojieOaHui
H3zmepenue yckoperust c60600H020 nadenust

2.2

MexaHnueckue
BOJIHBI. 3BYK

MexaHn4ecKre BOJIHBI.
CBOIICTBa MEXaHUYECKUX
BOJH. [IponosbHbIe 1
NonepeyHble BOJHBL. J[inHa
BOJIHBI U CKOPOCTb €€ pac-
IPOCTPAHECHUSL.
Mexanuyeckue BOJIHbI

B TBEPIOM TeEJIIE, CEU-
CMHYECKHUE BOJIHBI.

3ByK. [ poMKOCTB 3ByKa U
BbICOTa TOHA. OTpaxeHue
3Byka. MH(dpa3Byk u yib-
Tpa3BYyK

OOHapyXeHue 1 aHaJIU3 BOJTHOBBIX SIBJICHUM
B OKPY>KalOIlIeM MUPE.

HabGnronenue pacnpocTpaHeHus MPOA0TIbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJEIH) U
0oOHapy>KeHHEe aHAJOTUYHBIX BUI0B BOJIH

B IPUPOJE (3BYK, BOJIHBI HA BOJIE).
Beraucienre JMHBI BOJHBI M1 CKOPOCTH
pacnpocTpaHEHUs 3BYKOBBIX BOJIH.
DKCIEepUMEHTAIBHOE OTIPEICTICHUE TPAHUIT
YaCTOTHI CIIBIIIIMMBIX 3BYKOBBIX KOJICOAHMIA.
Hab6nroneHue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacCTOTHI (B TOM YHCIIC, C UCIIOJIb30BaHUEM
MY3bIKaJIbHBIX UHCTPYMEHTOB).

HabGnronenue u 00bsicHEHUE SIBJICHUS
aKyCTHYECKOTO PE30HAHCA.
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AHanM3 OpUTrHHAIBHOTO TEKCTA, TTOCBAMIEHHOTO
MCIIOJI30BaHUIO 3ByKa (WJIH YIbTPa3BYyKa)

B TEXHUKE (IXOJIOKALIUS, YIbTPA3BYK

B MEJUIIMHE U JIp.); BBIIIOJIHEHUE 3a/IaHU

10 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazaeny

15

Pa3zneun 3. D1eKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJHBI

3.1 | DmexTpoMarHuTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOLIUX
noJie u DNEKTPOMArHUTHBIE BOJHBI. | B3AUMOCBA3b JIEKTPUUECKOTO U MATHUTHOTO
AJIEKTPOMArHUTHbIE CaoiicTBa MOJIEH.

BOJIHBI AIIEKTPOMArHUTHBIX BOJIH. DKCNepUMEHTAIBHOE U3YUEHHE CBOMCTB
[IIxaa 3JIEKTPOMArHUTHBIX | AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIC
BOJIH. Mcnons3oBanme C TIOMOIILI0 MOOMIIBHOTO TeeOHA).
AJIEKTPOMArHUTHBIX BOJIH AHanu3 peHTTeHOBCKUX CHUMKOB
JUTSl COTOBOM CBSI3H. YEJI0BEYECKOr0 OpraHmn3ma.
DNEeKTPOMAarHuTHas IPUPOAA | AHAIN3 TEKCTOB, OMKUCHIBAIOIIUX ITPOSBICHHUS
cBera. CKOpOCTh CBETA. JIEKTPOMATrHUTHOT'O U3JTyYEHHUsI B IPUPOJIE:
BonHOBBIE CBOMCTBA CBETA | KUBBIC OPTaHU3MBI, H3TyYSHHUS HEOCCHBIX TEJl
(CMBICIOBOE UTEHHE).
Pacnio3HaBanue 1 aHamM3 pa3andHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aau ¢ ucnonb3oBaHueM Gopmyi
JUTSI CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Hroro no pazgeny 6
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Pasnena 4. CBeToBbIC ABJICHUA

4.1

3aKkoHbI pacnpo-
CTpPaHECHUSICBETA

JlydeBas Mmozaenb CBETA.
HcTouHuku ceera.
[IpsamonuueHoe pacmpo-
CTpaHEHHE CBETA. 3aTMEHUS
Counna u JIlynsl.Otpaxe-
Hue cBeta. [limockoesep-
KaJio0. 3aKOH OTPaKCHUS
CBETA.

[Ipenomnenue ceera. 3aKoH
npesoMiieHus ceeta. [lonHoe
BHYTPEHHEE OTPAKCHHE
ceera. Mcnonb3oBaHue noui-
HOT'O BHYTPEHHETO OTpaxe-
HUS B ONTUYECKUX CBETOBO-
Jax

Hab6mronenue onbIToB, 1EMOHCTPUPYIOIITUX
SIBJIEHUE MPSIMOJIMHEHHOTO paCIIPOCTPAHECHUS
cBeTa (BO3HUKHOBEHHUE TEHU U MOJTYTEHN),

Y UX UHTEPIIPETALNS C UCTI0JIb30BAHUEM
MOHSATHS CBETOBOIO JIyya.

OOBsiCHEHUE U MOJICITUPOBAHNE COTHEYHOTO U
JYHHOTO 3aTMEHUH.

HccnenoBanre 3aBUCUMOCTH YTila OTPaKEHUS
CBETOBOTO JIyua OT yTJia MaJICHUs.

N3ydenue cBOMCTB M300paKeHUsl B INIOCKOM
3epKare.

HaOmronenue u 0ObsICHEHUE OBITOB

IO TTOJTYYEHUIO N300PKEHU B BOTHYTOM U
BBINTYKJIOM 3epKajiax. HaGmonenue u
00BSICHEHHE OTBITOB TI0 MPEIOMJICHHIO CBETa
Ha IPaHUIIE PA3IMYHBIX CPEJl, B TOM YHCIIe
OMBITOB C MOJIHBIM BHYTPEHHUM OTPaKEHHUEM.
HccnenoBanrie 3aBUCUMOCTH yIJia MpesioMIie-
HUSI OT yTJjia MaJIcHUsl CBETOBOTO Jly4yaHa Ipa-
HUILIE «BO3AYX—CTEKIIO».

Pacnio3naBanue sIBICHUN OTPAXKEHUS U TIpe-
JIOMJIEHHS CBETA B IOBCEIHEBHOM KU3HU.
AHanus 1 00bSICHEHHUE ABJICHUS OIITHYECKOTO
MHUpaxa.

Pemenue 3a1a4 ¢ HCIIOIB30BaHUEM 3aKOHOB
OTPAKECHUS U TIPEJIIOMJICHHS CBETa
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4.2 | JIuH3bI U ONITHYECKHE 6 JIunza. Xox nyueit B tunze. | [lonydenne n3o0paxeHuit ¢ MOMOIIBIO CO-
npuOOopbI OnTnueckas cuctema Qoto- | Ouparolleil u paccenBaromien auH3. Onpe-
arrmapara, MUKPOCKOIIau Te- | JAeJieHue (POKYCHOTO pacCTOSIHUSI U ONTH-
jgeckomna. ['71a3 kak onTude- | YeCKOM CUibl coOuparomiei TuH3bl. AHa-
CKas cucrema. JU3 YCTPOMCTBA U PUHIUIA ACHCTBUSHE-
bauzopykocTs 1 KOTOPBIX ONTUYECKUX MPUOOPOB: GoToAarl-
JaJIbHO30PKOCTh napara, MUKpOCKOIa, TEJIECKOIIa.
N3yuenune Mozenu riaza Kak ONTHYECKON
CUCTEeMBbL. AHAJIN3 SABJICHUN OJIM30PYKOCTH
¥ TaTbHO30PKOCTH, MPUHIIMIIA IEHCTBHS
OYKOB
4.3 | Paznoxxenue 6emoro 3 Paznoxenue 6enoro ceeta Hab6mronenue pasznoxenus: 6e1oro ceeta
CBETa B CIEKTP B criekTp. OnbITel HplOTOHA. | B CIEKT.
CroeHue CTeKTpaIbHbBIX Habmtonenue u 00bsICHEHUE OTBITOB
nBeToB. Jucnepcus cBera 10 TIOJTYYEHHUI0 OEJIOTO CBETa MPH CIOKCHUU
CBETa pa3HbIX L[BETOB.
[TpoBeneHue u 0OBSICHEHUE OTIBITOB
IO BOCIIPHUSITUIO I[BETA TIPEAMETOB IPH HX
HaOJII0JICHUH Yepe3 1IBETOBbIC (PUITBTPHI
(LIBETHBIC OYKH)
Hroro no pasgeny 15
Pa3znen S. KBaHTOBBIC SIBJICHUS
5.1 | Ucnyckanue u mo- 4 OmnbiTel Pe3epdopna u mna- | O6cyxnenue nenu onsiToB Pezepdopaa

I'IOIICHUE CBETA
aTOMOM

HeTapHas MOJENb aToMa.
Mogens atoma bopa.
Hcnyckanne u norionieHme

1O UCCJICAOBAHHUIO aTOMOB, BBIABHXKXCHUC
THUIIOTE3 O BOSMOJKHBIX PE3YyJIbTaTaX OIIbITOB
B 3aBMCUMOCTH OT MMpCAIOoJaaracMoro CTpoCHus
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cBera aToMOM. KBaHTHI.
JInHenyartsle CIIEKTPBI

aToMOB, (hOPMYJTUPOBAHKE BHIBOJIOB

Y3 PE3yJIbTATOB ONBITOB.

OO0cy>x1eHre TPOTUBOPEUHM TUTAaHETAPHOM
MOJIEJIA aTOMa U OCHOBAHUM I TUIIOTE3bI
Bopa o crarmonapHbIx opOUTax AIEKTPOHOB.
HaOmronenne CIutomHeIX U JIMHENYATBIX
CIIEKTPOB U3JIy4YE€HUs PA3JINYHBIX BEIIECTB.
OOBbsiCHEHUE TMHEWYATHIX CIIEKTPOB U3ITyYCHUS
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CrtpoeHne aTOMHOIO
aapa

PannoaktuBHOCTE. Ab(ha-,
OeTa- U raMMa-u3TyYeHUsI.
CrtpoeHune aTOMHOTO sApa.
HyxiioHHas mozens atoM-
HOro sanapa. M3orormsl. Pa-
JIMOAKTHUBHBIE TIPEBpaIlle-
Hus. [lepuon momypacmnana
aTOMHBIX sJIep

OO0cy)aeHne BO3MOKHBIX TUIIOTE3 O MOJACIIAX
CTPOCHHUS sJIpa.

OHpC,IICJ'ICHI/IC CcocCTaBa AACp 10 3alaHHBIMMAacCO-

BBIM M 3apsIIOBBIM YHCIIaM U
TI0 MOJIOKEHUIO B IEPUOIMYECKON CUCTEME
3JIEMEHTOB.

AHanmn3 U3MEHEeHHUsI COCTaBa S/Ipa U €ro
TIOJIOXKEHUSI B TIEPHOANYIECKON CUCTEME

TP O-PaJMOAKTUBHOCTH.

HccrenoBanue TPEKOB 0-4aCTHI] 10 TOTOBBIM
dororpadusim.

OOHapy>XKeHHE U U3MEPEHUE PATHAITUIOHHOTO
(oHa ¢ TOMOIIBIO JO3UMETPA, OLIEHKA €ro
MHTEHCUBHOCTH.

Ananm3 OMOJIOTUYECKUX U3MEHEHHH,
MPOUCXOISAIINX MO ISHCTBUEM pa-
JTVOAKTUBHBIX U3ITYUYCHUH.

Hcnonp3oBaHne paJiOaKTHBHBIX H3JTy4YCHUH
B MEIUIINHE
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5.3 | SlnepHble peakiuu 7 SAnepusie peakuuu. 3akoHbl | PellieHue 3a7a4 ¢ UCMOI30BaHUEM 3aKOHOB
COXpaHEHUS 3apsII0BOTO U COXPAHEHUSI MACCOBBIX U 3apsIIOBBIX YUCET
MacCOBOI'0 YHCEJl. DHEPrUsl | HA ONpEAENICHUE PE3yIbTaTOB SACPHBIX Pe-
CBSI3M aTOMHBIX siiep. CBsA3b | aKIMii; aHaJIN3 BO3MOKHOCTH UM HEBO3-
MaccChl U JHEpruu. Peakuuu | MOXKHOCTH SIIEPHOM pEaKIIUH.
CUHTE3a U JCJICHUS SAJIEP. OueHKa YHEPTUH CBS3H SIAEP C UCIIOIB30BAHUEM
Hcrounuku sneprun ConHua | Gopmyssl DWHIITEHHA.
v 3BE31. SnepHas sHepre- OO6cy:x1eHne MepCreKTUB UCTIONb30BAHMS
TUKa. [lencTBrs paguoak- YIIPaBIIEMOI0 TEPMOSIEPHOIO CHHTE3A.
THUBHBIX U3JIyYEHUN OO6cyxneHne NPeuMyIIECTB U 3KOJIOTHIECKIX
Ha YKUBbIE OPTaHU3MbI npo0JieM, CBSI3aHHBIX C SACPHOM SHEPTeTHKOM
Hroro no pazneny 17

IHoBTOpPHUTEIHLHO-00001IAO AT MOTYJIb

[loBTOpEHUE N
00o001eHune co-
JepKaHus Kypca
bu3uky 3a 7-9 KIaccel

9

CucremaTu3zanus 1 0000-
[IEHHE MPEAMETHOT0CO-
JepKaHUs ¥ OTbITa
JeSITeTbHOCTH,
pUOOPETEHHOTO

IpU U3YYEHUU BCETO Kypca
(u3UKM OCHOBHOT'O OOIIIETO
oOpasoBaHws.

[ToaroroBka Kk OCHOBHOMY
roCyJapCTBEHHOMY
’K3aMEHY MO (U3HKe

JU1s1 00yYaroImmxcsl,
BBIOpABIIMX 3TOT YUEOHBII
npeaMer

Brinonnenue yueOHBIX 3a/1aHuH, TPEOYIOIINX
JEMOHCTpAIMA KOMIIETEHTHOCTEH,
XapaKTePU3YIOIIHUX €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

— MPUMEHEHHUS MOJIyYEeHHBIX 3HAaHUI

JUJIS HAYYHOT'O 00BsICHEHUS (PU3UYECKHUX
SBJICHUW B OKPYKArOLIEU IPUPOLE,

B [TOBCETHEBHOM KU3HU U BbISBJICHUS
(bu3MYECKUX OCHOB Psiia COBPEMEHHBIX
TEXHOJIOTHH;

— MPUMEHEHHU S OCBOCHHBIX
AKCIIEPUMEHTAIILHBIX YMEHUN

JUTSI KCCTIEIOBAaHMS (PU3UYECKUX SIBJICHUM,
B TOM YHCJI€ JJIs1 IPOBEPKHU TUIIOTE3
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Y BBIBJICHUS 3aKOHOMEPHOCTEM.

Pewrenne pacu€THbIX 3a7a4, B TOM YHCIIE IPEA-
M0JIAralolUX UCIIOJIb30BaHNE (PU3HUUECKIXMO-
JIEJIel © OCHOBAHHBIX HA COJIEPKAHUU PA3IHY-
HBIX pa3esioB Kypca (PU3HKHU.

BrlnonHeHue 1 3a1uTa rpynmnoBbIX WU
WHIUBUY IbHBIX IPOEKTOB, CBA3aHHBIX

C coJiep>KaHueM Kypca (pu3uku

Hroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB I10O ITPOT'PAMME
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