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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma no usuke (yriay0aE€HHBIN YPOBEHB) HA YPOBHE OCHOBHOI'O OOILIETO
o0pa30BaHus COCTaBJIEHA HA OCHOBE MOJIOKEHUHN U TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI Ha YIIIyOJIEHHOM YpOBHE OCHOBHOM 00pa30BaTeIbHON MPOrPaAMMBbI,
npenacrasieHHbix B DI'OC OO0, a taxxke ¢ yu€roM (enepanbHoii paboueit
nporpamMmsel Bocriutanus u KoHuenmuu npenogaBaHusi yaeOHOTO IpeIMeTa
«Dusukay.

Coneprxkanue mporpaMMsl 1o ¢usnke (yriryOnE€HHBIN ypOBEHb) HANPaBiICHO Ha
YAOBJIETBOPEHHUE MOBBILIEHHBIX 3aPOCOB O0YYAIOIINXCS, CTPEMSIIMXCA K Oonee
rJIyOOKOMY OCBOCHMIO (PM3MUECKUX 3HAHUM, U Ha (POPMUPOBAHHE €CTECTBEHHO-
Hay4YHOM TpaMOTHOCTH oOyuyaromuxcs. B mporpamme no gpu3uke yuyuThIBaroTCS
BO3MOXHOCTH y4eOHOro npeameta B peanuzanuu TpedoBanuit ®I'OC OO0 k
MUIAHUPYEMBIM JINYHOCTHBIM U METAIIPEAMETHBIM pe3yibTaTaM 00yUeHHUs], a TAKKE
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacnpeielieHue yueOHOro MaTepuana 1o
rojgam oOydeHus (1Mo KjaccaM), mpejiaraeT Mmocjie10BaTeIbHOCTh H3yUCHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COJCPKAHUS U YIETE BO3PACTHBIX
0COOEHHOCTEHN 00yJarOUIUXCHI.

dusnka SABISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYUHBIX YU€OHBIX
MPEIMETOB, MOCKOJIBbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U
SIBJICHUH, U3y4aeMbIX XUMHUEH, OnoJIorue, acTpoHOMHUEH U (PU3NIECKOM
reorpadueii, BHOCUT BKJIa/l B €CTECTBEHHOHAYYHYIO KapTUHY MHUPAa,
MPEIOCTaBIsIET HauboJee iCHbIe 00pa3Ibl MPUMEHEHHSI HAYYHOTO METO/1a
MO3HAHUSA, TO €CTh CIIOC00a MOTYYEHUs JOCTOBEPHBIX 3HAHUM O MUPE.

Opna 3 TIaBHBIX 3a7a49 (pu3ndecKoro 00pa3oBaHus B CTPYKTYpPE OOIIETo
0o0pa3oBaHus COCTOUT B POPMHUPOBAHUYU €CTECTBEHHO-HAYUYHOU IPAMOTHOCTH U
MHTEpeca K HayKe y 00ydJaronuXcs.

N3yuenne pusukm Ha yriy0JEHHOM YPOBHe IIPEAToJiaraeT yBepeHHOe
BIIAJICHUE CIICTYIONIMMHU KOMIETEHTHOCTSIMH, XapaKTepU3yIOIUMU
€CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

Hay4HO 00BACHATH SABJICHHA,

OLICHUBATh U IIOHUMATb 0COOEHHOCTH HAayYHOI'O UCCJICAOBAHMAA,



HHTCPIPCTUPOBATH JAHHBIC K MCIIOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA
MMOJIY4YCHUMA BbIBOJIOB.

[enu nzyuenus: GU3MKU HA YPOBHE OCHOBHOTO OOIIEr0 00Opa30BaHUs ONPEICIICHbI
B Konnenuuu npenogaBanust yaueoHoro npeamera «duznka» B 00pa3zoBaTeIbHBIX
opranusanusax Poccuiickon denepanyu, peanu3yonmx OCHOBHbBIC
00111e00pa3oBaTesibHbIC MPOTPAMMBI, YTBEPKIEHHOU pernieHneM Kouternu
MunuctepcTBa npocsenienus Poccutickoit denepannu (mpoTokoia ot 3 aexadps
2019 r. Ne [1K-4BH).

[enn n3ydenust pU3NKU HA YTITyOJIEHHOM YPOBHE:

pPa3sBUTHUC UHTCPECA U CTPCMIICHUA 06yqafom1/1xc;1 K HAyYHOMY HU3Y4YCHHUIO
MMpHUPOJAbI, pa3BUTUC UX MHTCIIJICKTYAJIbHBIX 1 TBOPYCCKHUX CHOCO6HOCTCﬁ;

pa3sBUTHUC HpClICTaBJ'IGHI/Iﬁ 0 HAy4YHOM MCTOAC ITIO3HAHUA U (I)OpMI/IpOBaHI/IC
HCCIICOA0OBATCIIbCKOT'O OTHOMICHUA K OKPYKAIOIIUM ABJICHUAM,

dbopMHpOBaHKE HAYYHOT'O MUPOBO33PEHHUS KaK Pe3yJIbTaTa U3yueHUs OCHOB
CTpOEHUs MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

(bopMHpOBaHKE YMEHUN NIPUMEHATh (PU3HMUECKUE 3HAHUS U HAyYHbIE
JIOKA3aTeNbCTBA ISl OOBSCHEHUS OKPYIKAIOIIMX SIBJICHUI;

dbopMHpoBaHUE MPEACTABICHUIA O POIN PUBUKH JJIs PA3BUTHS IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEJCTABICHUI O BO3MOXKHBIX cepax Oyaymiei npodeccnoHanbHOM
NeSITeTbHOCTH, CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JIaJbHEHIIIEMY 00yUYEHHIO B
ATOM HalpaBJICHUH;

(GbopMHpOBaHKE TOTOBHOCTH K JaJIbHENIIEMY U3YUEHUIO (DU3UKU HA yTITyOJIEHHOM
YPOBHE B paMKaxX COOTBETCTBYIOIIMX MPOoQuiiei 00yueHus: Ha ypOBHE CPEIHETO
oO1ero oOpazoBaHus.

JlocTrKeHHE ATUX TeJIeH MTPOrpaMMEI 10 (U3HKE Ha yPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs 00ECIICUMBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

MPUOOPETCHNUE 3HAHUI O IUCKPETHOM CTPOCHHUH BEIIECTBA, MEXaHUICCKHX,
TEIUIOBBIX, JICKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npruoOpeTeHNne YMEHUI aHaTu3UPOBaTh U OOBSACHATH (PU3NUYECKUE SBJICHUS HA
OCHOBE M3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;



OCBOCHHE METOJIOB PEIIIEHHUS PACUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIIHNX
CO3aHMS ¥ MCTIOIB30BaHMS (PU3MUECKUX MOJICIICH, BKIIFOYasi TBOPUYECKUEC U
MMPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H;

pa3BUTHE UCCIIEIOBATENbCKUX YMEHUI: HAOIIOIATh SBJICHUS U U3MEPATH
(bu3MYecKue BEIMYUHBI, BBIIBUTATh TUIOTE3bI U MpeAiaraTh SKCIEPUMEHTAIbHbIE
CHOCOOBI UX MPOBEPKH, IJIAHUPOBATH U MPOBOJUTH OMBITHI, SKCIIEPUMEHTAIbHbBIC
UCCIIEI0OBAaHUs, AHAIIM3UPOBATH I10JyYCHHBIEC TAHHBIEC U J1€]1aTh BBIBOJIBL;

OCBOEHHE NMPUEMOB PabOTHI ¢ HHPOpMaIen (HU3NIECKOTO CONIEP KaHMs, BKITIOUYast
UH(OPMAITUIO O COBPEMEHHBIX IOCTIKCHUSIX (DU3UKH, UHTEPIIPETALIHS U
KPUTHUYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O c(pepamu mpodeccuoHaIbHON AeATeTbHOCTH, CBSI3aHHBIMU C
(bU3MKOMN, 1 COBPEMEHHBIMHU TEXHOJOTUSIMHU, OCHOBAaHHBIMHU Ha IOCTHKEHUSIX
(bu3HUECKON HayKH.

Ha uzydenue dbusuku (yriry0iaEHHbBIN ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIET0
oOpazoBanus otBoauTcs 340 yacos: B 7 kiacce — 102 gaca (3 yaca B Hefenio), B 8
kiacce — 102 yaca (3 yaca B Hegento), B 9 kinacce — 136 yacoB (4 yaca B HEZIEIIIO).

COIAEP)XAHUE OBYUEHUSA
7 KIIACC
Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYXKAIOLIEro MUpa.

®u3znka — HayKa 0 mpupojie. SABiaeHus npupoasl (3JEMEHTHI COACPKAHMUS,
BKJIIOYAIOIIINE MEXIPEAMETHBIE CBA3M ). DU3NUECKUE ABICHUS: MEXaHHUUECKHUE,
TEIUIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

®uznueckue BennuuHbl. PazmepHocts. EquHuibl puanyeckux BEITUUMH.
N3mepenne pusnyeckux BeIMUHMH. DTanoHbl. Pusznueckue npudopsl. Llena
nenenus. [lorpemnocts u3mMepenuid. [Ipasuna 0e3omnacHoro Tpya npu padore ¢
1abopaTopHbIM 000pyI0BaHUEM. MexnyHapoaHas cuctema exuHul. [lepeson
BHECHCTEMHBIX eIMHHUL B equHuLb CH.

Kaxk ¢usuka u apyrue ecrecTBeHHbIC HAYKH U3y4YaroT Ipupoay. EctecTBeHHO-
Hay4YHBIM METOJI IIO3HAHHUS: HAOIFOACHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCa,
BBIJIBIDKCHHE THIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE THUIOTE3, 00BSICHEHNE
HaOroaemoro siBinenus. Onucanve PU3nUecKux sIBICHUM ¢ MOMOIIBIO MOJICIICH.

JemoHcTpanuu.



MeXaHI/I‘-IeCKI/Ie, TCILIOBLBIC, DJICKTPUYCCKUEC, MAIrHUTHBIC, CBCTOBBIC, 3BYKOBBIC
SABJICHHS.

dusznueckre MpuOOPHI U MPOIEeTypa IPSIMBIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM PUOOPOM.

JlaGopatopHbie pabOTHI U OTIBITHI.

Omnpenenenue 1EHBI ISJICHUS MIKaJIbl U3MEPUTEITHLHOTO TTPUbdOpa.
N3mepenne pacCTOSHAMN.

N3mepenue miomaan 1 oobéMa. MeTo1 naneTku.

N3mepenue BpeMeHu.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MallbIX Tesl. MeToJ1 psaoB.

[IpoBenenue uccneqoBaHUs O MPOBEPKE TUIOTE3bI: JANbHOCTD MOJNETA APHKA,
MYIIEHHOT'0 TOPU30HTAIBLHO, TEM 0OJIbIIE, YeM OOJIbIE BHICOTA MYCKA.

Pa:men 2. HepBOHaLIaJIBHLIC CBCACHUS O CTPOCHHUHU BCIICCTBA.

CTpOCHI/IC BCIICCTBA: aTOMbI 1 MOJICKYJIbI, UX Pa3MCPbl U MACCBI. OHBITBI,
AO0Ka3bIBAOIMEC JUCKPCTHOC CTPOCHUEC BCIICCTBA.

JBmxeHne yactuil BemectBa. CBA3b CKOPOCTU JIBUKEHHS YACTHUIL] C TEMIIEPATYPOU.
Bbpoynosckoe neuwxenue. Auddysus. BzaumoaeiicTBrue yacTull BelecTna:
MPUTSDKEHUE U OTTAJIKUBAaHUE.

ArperaTHbl€ COCTOSIHUS BEILIECTBA: CTPOEHUE T'a30B, KUJIKOCTEN U TBEPABIX
(KpUCTAILITUYECKUX ) TeJl. B3auMOCBsI3b MEK/Ty CBOMCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

JemoHcTpanuu.
HaOGmronenre 6poyHOBCKOTO JABUKEHUSI.
Ha6monenne nuddysun.

H&6J’IIOI[CHI/IG HBHGHHﬁ, O6T>$ICH$IIOH_[I/IXC$I MNPUTAKCHUCM WJIN OTTAJIKNBAHHUCM
HaCTHull BCIICCTBA.

JlaGopatopHbie pabOThI U OTIBITHI.

OreHka guaMeTpa aroMa METOJIOM PSIOB (C UCToJib30BaHueM GoTorpaduii).



OnbITEI 1O HAOJIOICHUIO TEIIOBOT'O PACIIUPEHHUS Ta30B.
OMnbITE O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TPUTSKEHUS.
Paznen 3. JIBu>keHHe U B3aUMOICHCTBHE TeE.

Mexannueckoe npuxenue. [lyTe u nepemenienre. PaBHoMmepHoe u
HepaBHOMEpPHOE JABMxkeHue. CBOOOIHOE TaICHHE KaK MPUMEp HEPAaBHOMEPHOTO
nBrkeHus Ten. CkopocTh. CpeliHsisl CKOPOCTh TPU HEPABHOMEPHOM JBHKECHUHU.
Pacuér nmyTu v BpeMeHU JBUKEHUSL.

['pacduku 3aBHCUMOCTEN BEIMYUH, ONMUCHIBAIOIINX ABMKeHUE. OO1ue NOHATHS 00
OTHOCUTENBHOCTH JBUKEHUA. CII0KEHUE CKOPOCTEHN AJIs TEJ, IBHKYLIUXCS
HapaJuIeIbHO.

SIBneHre nHepUMH. 3aKOH MHEpUMU. B3anMoielicTBrE Te Kak TpuYruHa
M3MEHEHHUS CKOPOCTH JIBMKEHUA Tell. Macca Kak Mepa HHEPTHOCTH TeEJIa B
MOCTyNaTeIbHOM ABUKEeHHH. [noTHOCTB BemecTBa. CBA3b MIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B elMHUIIe 00bEMa BemiecTBa. CMECH U CIUIABHI.
IToBepXHOCTHAS ¥ JIMHEWHAS IUIOTHOCTb.

Cwita Kak XxapakTepuCTHKa B3anmoaencTsus Teil. Cuiia ynpyrocty u 3akoH ['yka.
N3mepenne cuitbl ¢ TOMOIIBIO JUHAMOMETpPA. SIBJIEHNE TATOTEHNS U CUIIA
TskecTH. Criia TSHKECTH Ha IpyTux IaHerax. Bec rema. HeBecomocTs. CrioxeHne
CWJI, HAIIPABJIEHHBIX O OAHOM NpsiMoil. PaBHoelicTByomas cuil. Cuna TpeHus.
TpeHue CKOIbKEHNs U TPEHUE TIOKOS, BA3KOE TpeHUE. TpeHne B IpUpoaE U
TEXHUKE.

JlemoHCcTpanum.

HabGmnronenne MeXaHn4ecKoro IBUKEHUS TENA.

N3mepenne cKopoCTH MPSMOJINHEUHOTO IBUKEHUS.
HaGmronenue siBjeHUsT MHEPLIMH.

Hab6mronenue n3MeHeHnst CKOPOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJEHCTBHUIO TEJL.

CroxeHue cuJl, HaITpaBJICHHBIX IO OJJHOM MIPSMOM.
JlaGopatopHbie pabOTHI U OTIBITHI.

Onpenenenue CKOPOCTH PABHOMEPHOIO JIBMKEHUS (IIapUKa B )KUIAKOCTH, MOAEIH
AIEKTPUUECKOTO aBTOMOOWIIS M TaK Jiajiee).



Omnpenenenue cpenHe CKOPOCTH CKOJIbKEHHUS OpyCcKa WM IIapuKa 10 HAKIOHHOMN
IJIOCKOCTH.

Omnpenenenne IWIOTHOCTH TBEPAOTO Tea.

OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTsKeHUd (1edhopMaliiu) Mpy>KUHbI
OT NPUJIOKECHHOM CHUJIBI.

OMBIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOIBKEHUS OT CUJIBI
JIABJICHHS M XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEM.

Pasnen 4. JlaBnenne TBEPABIX TEN, )KUJIKOCTEN U TA30B.

Hasnenue. Cuna gaBiaeHus. CriocoObl yMEHBIIICHUS U YBEIUYCHUS JTaBJICHHUS.
JlaBrieHue raza. 3aBUCHMOCTD JIaBJICHUS Ta3a OT 00bEMa U TeMIIepaTyphl.
[lepenaya naBneHus TBEPABIMH TEJIAMH, KUIAKOCTSIMHU U razamu. 3akoH [lackars.
ITHeBMaTHYECKUE MAIIIUHBI.

3aBUCUMOCTh JaBJICHUS KUJIKOCTU OT IIyOMHBI TOTpy>KeHus. [ uapocrtaTtudeckuil
napanokc. Coobmmarommecs cocyapl. [ uapaBIndecKue MEXaHu3MBbI.
Hcnonb30BaHrE BBICOKUX IABJIECHUN B COBPEMEHHBIX TEXHOJIOTUAX. Y CTPOUCTBO
BOJIOIIPOBO/IA.

AtMmocdepa 3emiin u atMmochepHoe naBiaeHue. [[puuuHel cyniecTBOBaHUs
BO3ayIIHOM 060s10uku 3emin. OnbiT Toppuuennu. M3mepenne armocgepHoro
JaBiieHus. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT BHICOTHI HAJl YPOBHEM MOPSI.
[TpuGopsl A u3MepeHust aTMOC(HEpPHOTO TaBICHUS.

JlelicTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TENO. BeITankuBaromas
(apxumenoBa) cuiia. 3akoH ApxumMea. Y clIOBUE€ BO3SHUKHOBEHHUSI BBITAIKHUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. BozmyxoriaBanue.

JlemoHcTpanuu.

3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYpPHI.
[lepenaya naBiaeHUs KUJKOCTBIO U Fa30M.
Coobmaromuecst CoCybl.

I'mppasinnueckuii mpecc.

[IposiBinenue nercTBUst aTMOC(HEPHOTO JaBICHUS.
Cudon.

3aBUCUMOCTD BBITAJIKUBAIOLLEH CHUIIBI OT 00bEMA MOTPYKEHHOM B )KHJIKOCTh YAaCTH
T€J1a ¥ IIJIOTHOCTH JKUJIKOCTH.



PaBeHCTBO BBITATKMBAIONIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcaoBue niuaBaHus Tell: TUIaBaHUE WIH IOTPYKCHHUC TCJI B 3aBUCUMOCTH OT
COOTHOIICHUS MJIOTHOCTEH Tea 1 KHUIOKOCTH.

JlabopaTopHble pabOThI U OMbITHI.

HccnenoBanre 3aBUCHUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTpyKEHHOM B
KUJKOCTb YaCTH Tea.

OnpeneneHue BITAIKUBAIOIIEH CUJIbL, JEHCTBYIOLIEH Ha TEJIO, OIPYKEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEN CUJIBL, JEUCTBYIOIIECH Ha TEJIO B
KUJIKOCTH, OT MaCCHhI Tela.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJKUBAIOIIECH CUIIbI, JEHCTBYIOIIEH
Ha TEJIO B KHUJAKOCTH, OT 00BbEMA MOTPYKEHHON B KUAKOCTh YaCTH TeJIa U OT
IJIOTHOCTH >KUIKOCTH.

KoHcTpynpoBaHnue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U OIIPENEIICHUE €€
IPYy30II0ABEMHOCTH.

Paznen 5. PaboTta u MOIITHOCTE. DHEPrusl.

Mexannueckasi padoTa Jijisl CUJl, HallpaBJICHHBIX BJIOJIb JIMHUH TIEPEMEIIECHHUS.
MOoOIIHOCTE.

[IpocTbie MEXaHU3MBI: pbIYar, BOpPOT, OJIOK, OJUCIIACT, HAKJIOHHAS MIOCKOCTH,
HOXXHUYHBIN MexaHu3M. MomeHT cuibl. PaBHOBecue peruara. [IpaBuiio MOMEHTOB.
[IpumeHeHue npaBuiia paBHOBECHS pbluara K 0JIOKY. «30JI0TO€ MPaBHUIIO)
Mexanuku. KITJ[ mpocteix Mmexanu3moB. IIpocTeie MeXaHU3MBI B OBITY, TEXHUKE,
KUBBIX OpPTaHU3Max.

Mexannueckas sHeprusi. Kunetuueckas u noreHuuanbHas sHeprus. [IpeBpaiienue
OJIHOTO BHJ]a MEXAHUYECKOU SHEPTUU B IPYyroi. 3aKOH COXpPaHEHUS U
MIPEBPAILECHUS SHEPTUU B MEXAHUKE.

JemoHcTpannu.

[Tpumeps! TPOCTHIX MEXaHU3MOB.
JlaGopatopHbie pabOTHI U OTIBITHI.
HccnenoBanue yciaoBUil paBHOBECHS pblyara.

N3mepenne KII/1 HakJIIOHHOM IIJIOCKOCTH.



W3ydenue mpaBuiia pbryara ajsi HOJBUKHOTO U HEMOABUKHOTO OJIOKOB.
Onpenenenue KIIJ| moaBM»KXKHOTO U HETOABUKHOTO OJIOKA.

Omnpenenenne pabOTHI CUITBI YIPYTOCTH MPH TOIBEME TPY30B MPU TTOMOIITH
MOABMKHOTO OJIOKA.

N3ydeHne 3ak0Ha COXpaHEHUSI MEXAHUYECKON DHEPIUH.

8 KIIACC

Pa3nen 6. TeruioBbie SIBIICHUS.

OCHOBHBIE MTOJOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUU CTPOEHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB M MOJIEKYJ1. OTBITHL, TOATBEPKIAIOIINE OCHOBHBIE
ITOJIO’KEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOI0 COCTOSIHUM BEIIECTBA.
Kpucrainmuueckue u amopdusie Tena. ['padeH — HOBbI MaTepua Jjisi HOBBIX
TEeXHOJIOTUH. TEeXHOJIOTHY MOTYyUYeHUs] ICKYCCTBEHHBIX aiMa30B. O0bsICHEHUE
CBOMCTB ra3oB, *UJKOCTEW U TBEPBIX TEJI HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-
KUHETUYECKOU TeoprHr. [ [0BEpXHOCTHOE HATS)KEHUE, CMAYMBAHUE, KAITWLISIPHBIC
sBjeHus. TermoBoe pacMpeHne U cxkaTue. 3aBUCUMOCTD JIaBJICHUS ra3a OT
o0BEMa, TEMIIEPATYPHI.

Temnepatypa. CBsi3p TeMIIEpATyphl CO CPEAHEN KNUHETUYECKON SHEPrUe
TEIUIOBOTO JIBUKEHHUS YacCTHUll. TeMIiepaTypHbI€ IKaJbI.

BuyTtpennsist sneprua. CrnocoObl U3MEHEHUS! BHYTPEHHEHW SHEPIruu: Terionepenaya
U COBepIIeHHE padOThl. Buapl Temonepeaaun: TEMIONPOBOIHOCTb, KOHBEKIIMS,
u3nyuyeHue. Bunpl Temonepenaun B npupoze u texuuke. HeodpatumocTts
TEILIOBBIX IPOLIECCOB.

KonndectBo TeruioTsl. Y aebpHAas TEILNIOEMKOCTD BEIIECTBA. TeIUI000MEH U
TEIJI0BOE paBHOBecHe. 3akoH HploToHa-Puxmana. YpaBHeHHe TeII0BOro OanaHca.

[InaBiieHHE U OTBEPIEBAHNE KPUCTAIUINYECKUX BEIIECTB. Y IEJIbHAS TEIUIOTA
riaBienus. [lapooOpazoBanue u konaeHcauus. Ucnapenue. Kunenue. Y aenbHas
TEIJI0Ta MapooOpa3zoBaHusi. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHHS OT
atMoc(epHoro naBneHus. HachleHHBIN 1 HEHACBIILEHHBIN ap. BiaxHocTh
BO3]lyXa.



3HepFI/I$I TOIIJINBA. YI[CJ'II)HaH TCILIOTAa CIrOpaHuA.

[TpuHiunel padoTs! TemioBbix asurateneil. KI1/I remnoBoro asuraress.
TennoBele IBUTaTENN U 3alIMTa OKpYKarolen cpeapl. TeroBsie noTepyu B
TEIJIOCETSIX.

3aKoH COXpaHCHHA U NIPCBPALICHUSA SHCPTUHU B MCXAHNYCCKUX U TCIIJIOBBIX
Imponeccax.

JemoHcTpannu.
Halnronenne OpoyHOBCKOTO ABUKEHUS.
HaGmonenue nuddysun.

HaOGmronenre siBjieHUi MOBEPXHOCTHOT'O HATSKEHHUS, CMAUMBAHUS M KAITUJIISIPHBIX
SIBIICHUU.

HaOnroieHre TerioBoro paciuimpeHust Tel.

W3meHeHue 1aBieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUU WU
OXJIAXKJCHUU.

[TpaBuiia u3MepeHus TemMIepaTyphl.

Bunbl Teronepenaym.

OxnaxieHue mpu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIIeHHH padOTHl BHEITHUMH CHUIIAMH.
CpaBHeHHE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.

HaGmronenne xurenus.

HaGronenue mocTossHCTBA TeMITepaTyphl MPH TTABICHUH.

Moaenu TeIJIOBBIX ABUTaTeICH.

JlaGopatopHbie pabOTHI U OTIBITHI.

OMBITHI O OOHAPYKEHUIO JEHCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKEHUS.
OnBITH IO BRIPAIIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOMN COJIM WIJIH caxapa.

N3Mepenue temneparypsl Ipu MOMOIIHA KUAKOCTHOTO TEPMOMETpPA U JaTYMKa
TeMIIepaTyphl.

OnbITH IO Ha6J'IIOI[€HI/IIO TCIJIOBOI'O paCIINPCHUA I'a30B, )KHI[KOCTGﬁ )41 TBéleBIX
TCII.



Omnpenenenue AaBieHus Bo3Ayxa B OalsIOHE MINpHULIA.
HccnenoBanue 3aBUCHMOCTH AABJICHHS BO3AyXa OT €ro 00bEMa 1 TEMIIEpaTyphl.

[IpoBepka rumnore3bl IMHEMHOM 3aBUCUMOCTH JJIMHBI CTOJI0OMKA KUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPaTYPHI.

HaGmronenune n3aMeHeHuss BHYTPEHHEH YHEPTUU Tella B pe3ysibTaTe TeIIonepeiadu
¥ paOOThI BHEIIIHUX CHII.

HccnenoBanue siBIEHUS TEIIOOOMEHA NPU CMENIMBAHUN XOJOJIHOM U TOpsYeit
BOJIBL.

OHpGI[eJ'ICHI/IC KOJIMYECTBA TCIIJIOTHI, ITOJIYYCHHOI'O BOI[Oﬁ Ipr TEIJIO0OMEHE C
HarpC€TbiM MCTAINIMYCCKUM LUIUHIAPOM.

Omnpenenenre MOIIIHOCTH TEIUIOBBIX MOTEPh (3akoH HproToHa-Pruxmana).
Onpenenenue yneabpHON TETIOEMKOCTH BEIECTBA.

HccnenoBanue nporecca UCapeHHusl.

OnpeneneHne OTHOCUTEIBLHOM BIa)KHOCTH BO3/yXa.

Omnpenenenue yneabHON TEIUIOTHI TIJIaBICHUS JIbJIA.

Paznen 7. DnekTpuieckue U MarHUTHBIC SIBJICHUS.

Onexrtpuszaums tein. [[Ba poaa a1eKTpUUYECKUX 3apa10B. Bzaumonelicteue
3apsoKEHHBIX Tell. 3aKoH Kynona.

Onextpuyeckoe noje. Hanpsok€HHOCTD anekTpudeckoro nois. [punmmn
CYTEPIIO3ULINU IEKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsaoB. DJIEMEHTapHbIA SJEKTPUUECKUN 3apsia.
Crpoenue aroma. [IpoBOHUKY, TUAJIEKTPUKU U MOTYIPOBOIHUKU. 3aKOH
COXPAHEHMS IEKTPUYECKOTO 3apsIa.

DNEeKTpUUECKUN TOK. Y CIIOBUSI CYIIIECTBOBAHUS DJIEKTPUUECKOTO TOKa. VICTOUHUKHN
MOCTOSTHHOT'O TOKa. JIeMCTBUS 3JIEKTPUUECKOTO TOKA (TEIJIOBOE, XUMUYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B MeTaJlIaX, )KUJIKOCTSIX U ra3ax.

OnekTtpuueckas 1enb. Cuiia Toka. DNEKTPUYECKOE HANpsHKEHUE. AMIIEPMETP U
BOJIBTMETP B LIETIH ITOCTOSIHHOTO TOKA. CONMPOTUBIECHUE IPOBOAHUKA. Y ACIBHOE
CONPOTHUBJIEHHUE BellecTBa. 3akoH OMa 1 yyacTtka uenu. IlocienoBarensHoe u
napajuielibHoe coelMHeHre NpoBoIHUKOB. DJ[C B 11enH NOCTOSIHHOTO TOKA. 3aKOH
Owma s moHo# nenu. [paBuna Kupxrodga. Pacuér mpocThix anekTpudeckux
uenei. HenmnHeHbIEe 37IEMEHTHI.



PaboTa 1 MOIITHOCTB AJIEKTPUUYECKOro ToKa. 3akoH JIkoymsa-Jlenna.
DneKkTpUYecKre ey U OTPEONTENN IISKTPUIECKOoi dHeprun B ObITy. KopoTkoe
3aMBbIKAHUE.

ITocTosiHHBIC MarHuThl. B3aumMoaencTBUE NOCTOSIHHBIX MArHUTOB. MarHuTHOE
nose. MaruuTHoe noJjie 3eMJIN U €ro 3HadeHue A1 KU3HU Ha 3emiie. OTbIT
Opcrena. MarautHoe 1nose 35ekTpudaeckoro Toka. Oneit Ammepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. JIeMCTBHE MATHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
Cuna AMmnepa u onpeieJieHUe €€ HanpaBIeHUs. DJIEKTPOABUTATEb TIOCTOSHHOTO
TOKa. Mcrnosib30Banue 3JIEKTPOABUATATENIEN B TEXHUYECKUX YCTPOUCTBAX U HA
TPAHCIIOPTE.

Omneitel @apanes. SABneHue 3neKTpoMarHuTHOM uHAYKUu. [IpaBuiio Jlenna.
Onektporenepatop. CrnocoObl MOTYUYEHHUS IIEKTPUIECKON SHEPTUH.
DNEKTPOCTAHIIMK HA BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHU. DKOJIOTHYECKUE
po0IEMBbI SHEPTETUKH. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOKIIH.

JlemoHcTpanuu.

DJeKTpu3alus Tel.

JIBa pozia 3JIEKTPUUYECKUX 3aps0B U B3AUMOJCUCTBUE 3aPSIKEHHBIX TEI.
Y CTpOUCTBO U JEUCTBUE DJIEKTPOCKOIIA.

DJleKTpocTaTudecKasi MHIYKIIHUS.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3apsI0B.

MopenupoBaHue CUIOBBIX JTUHUM SIEKTPUUECKOTO MO C TOMOIIBIO OyMaX)HbIX
CYJITaHOB.

[IpOBOAHUKH U TUDIIEKTPUKH.

M cTOYHHUKYM TIOCTOSIHHOTO TOKA.

JIeCTBHS DNEKTPUIECKOTO TOKA.

DIIEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIi pa3psia.

M3MmepeHne CHibl TOKa aMIIEPMETPOM.

W3mepenne 37eKTpUYECKOro HaIPsHKEHNS BOJIbTMETPOM.
Peocrar n MarasuH CONIPOTUBIIEHUN.

B3aumoeiicTBre MOCTOSHHBIX MAarHuToOB.



MoaenupoBaHre HEBO3MOKHOCTH Pa3eICHUs MOJIOCOB MAarHNTa.
MoaenvpoBaHue MarHUTHBIX MOJEN MOCTOSIHHBIX MarHUTOB.

OnbIT Ipcrena.

MarauTHo€ 10Ji€ TOKa. DJIEKTPOMArHur.

JlericTBME MarHUTHOIO TI0JI HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATENb TOCTOSHHOTO TOKA.

Omnerter @apajes.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

JlabopaTopHble pabOTHI U OTIBITHI.

OnbIThl O HAOIOICHUIO AJIEKTPU3ALMU TEJ TPU CONPUKOCHOBEHUH U MHIYKIIUEH.
HccnenoBanne AEHCTBUSA SIIEKTPUUECKOTO MOJII HA TPOBOJHUKU U TUDJICKTPUKHU.
COopka 1 UCTIBITAHUE JICKTPUIECKOMN 1IETTH MOCTOSHHOTO TOKA.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, IPOTEKAIOIIETO Yepe3 PE3UCTOP, OT
HaIpPSKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUSI PE3UCTOPA.

OHBITBI, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTD SJICKTPUUCCKOI'0 COIIPOTUBIICHUSA
IMPOBOJHHUKA OT €TI0 JJIMHBI, IJIOIIAaAX IMOIMEPCYHOTO CCUCHUA U MaTCpHaJia.

OHpG,Z[CJ'ICHI/IC YACIIBHOT'O COIIPOTHUBJIICHUA ITPOBOAHUKA.

ITIpoBepka npaBuiia CJI0KECHUS HANIPSHKEHUH IPU TTOCIICI0BATEIILHOM COCIMHEHUN
JIByX PE3UCTOPOB.

[IpoBepka npaBuiia Jyisl CUIIbI TOKA MPU MapayIeIbHOM COETUHEHUN PE3UCTOPOB.
Onpenenenune /1C 1 BHYTPEHHETO CONPOTUBICHUS UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BrinoHEHUS 3aK0oHa OMa 7151 TTOJTHOM LIeTH.

I/I3yquHe BOJIbTAMIICPHBIX XapPaKTCPHUCTUK HEJIUHEHHBIX DJIEMEHTOB (JI&MHBI
HaKaJIMBaHHWA W ITOJTYIIPOBOAHHUKOBOTO I[I/IOI[a).

Omnpenenenne pabOTHI AJCKTPUICCKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOITHOCTH JIEKTPUUIECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
Onpenenenue KII/[ narpeBaTesi.

I/ICCJ'ICI[OBaHI/Ie MargmMTHOI'O B38HMOI[€I>1CTBPI$I IIOCTOAHHBIX MAarHuTOB.



N3yyeHne MarHUTHOTO TOJIS TIOCTOSIHHBIX MarHUTOB TIPH UX O0BETUHEHUHU U
pa3AeeHNH.

HccnenoBanne AEUCTBUA SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3AMMOJICUCTBUSI KATYIIKH C
TOKOM M MarHuTa OT CHJIbI M HalpaBJICHUs TOKA B KaTYIIKE U OT HAIUYUS
(OTCYTCTBUSI) CEplIEUHUKA B KATYIIIKE.

N3ydeHne nercTBrAs MarHUTHOTO IIOJIsI HA IIPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u uzyueHue padoThl JIEKTPOABUTATEIS.
N3mepenne KII/] anexTpoaBUraTenbHOM yCTAaHOBKH.

OnbITH IO HCCIICA0OBAaHHNIO ABJICHUA 3H€KTpOMaFHHTHOﬁ HHAYKOUN: HCCIICAOBAHNUC
W3MEHCHUM 3HAUCHUS U HallpaBJICHUA MHAYKOUMOHHOI'O TOKaA.

9 KIIACC

Pasnen 8. Mexannueckue sIBJICHUSL.

Mexanuueckoe aBuxeHue. MarepuanbHas Touka. CriocoObl ONMCaHUS
MEXaHUYECKOT0 JBM)KEHUS: TaOJIMYHBINA, rpaduueckuil, ananutrnyeckuil. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBH)KECHHS.

BekTopHbIe BEIUYMHBI, ONIEPALUN C BEKTOPAMH, MPOEKIINHU BeKTOpa. Pannyc-
BEKTOpP MaTEPUAIbHON TOUKH, IEPEMENIEHUE HA INIOCKOCTH. PaBHOMEpHOE
IIPSIMOJIMHEWHOE ABMKeHUE. HepaBHOMepHOE NPSAMOIMHENHOE IBUKECHHUE.
Cpennss 1 MTHOBEHHAs! CKOPOCTB TEJIA IIPYU HEPABHOMEPHOM JBUKECHUU.

Yckopenue. PaBHOYCKOPEHHOE MIPSIMOJIMHEWNHOE JBUKEHUE. Y CKOPEHHUE
cBOOOHOTO maaceHus. OnbITh [ amues.

['paduyeckas uaTEepnpeTanus yCKOPEHUsl, CKOPOCTH, MPOUJIEHHOIO MyTU U
MepEeMENICHUS ISl TPSMOJIMHEMHOTO ABUKCHUS.

I[BI/I}KCHI/IC TCJIla, 6p01HCHHOFO IIoJ YIjIOM K 'OPHU30HTY.

JIBrKeHne 1o OKpYKHOCTHU. JIMHENHAsI CKOPOCTh, YIJI0Basi CKOPOCTh, IEPUOA U
gacToTa oOpaIieHus: Ipu paBHOMEPHOM JIBIDKEHHUH 110 OKPYKHOCTH. CKOPOCTh U
YCKOPEHUE NPH IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunsl. PaBHoAencTByOIMAas cunia.



ITepseiit 3akoH HeroToHa. Bropoii 3akoH Hetotona. Tperuit 3akon HeroToHa.
[IpuHIMII CYynIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHUs: CHIa TPEHUS CKOJIbXKECHUS, CUJIa
TpEHUs MOKosI, Apyrue Bubl Tperus. Koadpuuuent tpenus.

I[BI/I}KCHI/IC TCJI IO OKPYIKHOCTH 110 I[eﬁCTBI/ICM HCCKOJIbBKHNX CHIJI.

3akoH bepnyniu u nogbémMHas cuia Kpbuia. COBpeMEHHBIE JIETATENIbHbIC
arraparsl, Cy/1a Ha NOABOJHBIX KPbUIbIX, AHTUKPBLIO HA CKOPOCTHBIX
aBTOMOOMISIX. /[BIKeHHe mmoe3ja Ha MarHUTHON TTOTYIITKE.

Cuiia TSOKECTH M 3aKOH BCEMHUPHOTO TSITOTEHHUS. J[BUKEHUE TNl BOKPYT
IPaBUTALIMOHHOIO IIEHTpa (B TOM uuciie manet Bokpyr Comnuua). [lepBas
KOCMUYECKasi CKOpOCTh. HeBecoMOCTh U meperpy3Kki.

PaBHOBecue matepuanbHOil TOUKU. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecHe
TBEPAOTO TeJIa C 3aKPEIUVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TskecTH.

Nmnynbsce tena. 3menenne umnynsca. MiMimynsce cumbl. Yopyroe u HEynpyroe
B3aUMOJICCTBUE. 3aKOHBI U3MEHEHHUS U COXPAaHEHUs UMITyJIbca. PeakTuBHOE
JBUKCHHE.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa CUIT TSXKECTH, YIIPYTOCTH, TPEHUS.
CBs13b 2Hepruu v padoThl. [loTeHIIMaIbHAS SHEPTHUs TeJa, TOAHITOTO HaT
MTOBEPXHOCTHIO 3eMJIU. [loTeHIMaIbHAS SHEPTHS CKATOM NPy UHBI. KnHeTHUeckast
sHeprus. Teopema 0 KHHETUYECKOU SHEPTUU. 3aKOH U3MEHEHHS U COXPAHECHUS
MEXaHUYECKON IHEPIUHU.

JemoHcTpannu.
HaOmnroienrie MexaHu4ecKoro IBUKEHUS TeJla OTHOCUTEIBHO PAa3HbIX TEJl OTCUYETA.

CpaBHEHME TTyTEW U TPACKTOPUI ABUKEHHUS OJIHOTO U TOTO K€ T€Ja OTHOCUTEIIBHO
Pa3HbIX TEJ OTCUETA.

N3mepeHne CKopoCTH U YCKOPEHUS NPSIMOJIMHEHOTO JBUKECHHUS.
HccnenoBanre npru3HakoB PaBHOYCKOPEHHOTO JIBUKEHUS.
HaOnronenue aBukeHus Tejia Mo OKpyKHOCTH.

Habmoenne MexaHU4eCKuX SBJICHHUM, TPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBIDKEHUU OTHOCHTEITLHO
KaOuHeTa (hU3UKU.



Hab6mronenne paBHOBecHs TelI, CBOOOHOTO TaieHUs, KOJIeOaHUs MasSTHUKA B
MHEPIIUAJIBHBIX CUCTEMaX KaK IMOTBEPIKIACHHUE MPUHITUIIA OTHOCUTCIIBHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U JIEUCTBYIOIIEH HA HETO CUJIBI.
HaGmroienre paBeHCcTBa CHIT PU B3aUMOJICUCTBUU TEI.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKEHUH.

Ilepenaua umirysbca npu B3aUMOJIECHUCTBUU TEIL.

[IpeobpazoBanHus SHEPTUU NTPU B3aUMOJICUCTBUU TEI.

CoxpaHeHre uMmyJibca mpu adCOTOTHO HEYIIPYTOM B3aUMOJICUCTBUMU.
CoxpaHeHre UMIyJIbca MPU YIIPYTOM B3aUMOJIEHCTBUHU.

HaOnroienre peakTUBHOTO JBUKEHUSL.

CoxpaHeHue SHEepPruu Mpu CBOOOHOM MaICHUH.

CoxpaHeHue SHEePruy PpHU ABMKESHUH TeJla MO/ ACHCTBUEM IPY>KUHBI.
JlabopaTopHble pabOTHI U OTBITHI.

KonctpyupoBanue Tpakra sl pa3roHa U JAIbHEUIIIETO PABHOMEPHOIO IBMKECHUS
IapUKa WUJIU TEIICKKHU.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS [IapHKa 110
HAaKJIOHHOM IJIOCKOCTH.

OHpGIIeHCHI/IG YCKOPCHHU:A TCJIA IIPpU paBHOYCKOPCHHOM ABUKCHHUU I10 HaAKJOHHOM
IINTOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JABH)KCHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka runoTe3bl: eciau Npyu PaBHOYCKOPEHHOM JABUKEHUHU 0€3 HauallbHON
CKOPOCTH IIyTH OTHOCATCS KaK PsiJi HEYETHBIX YUCET], TO BPEMEHA OJIMHAKOBBI.

I/ICCHG,Z[OBaHI/IG JABHXKXCHMUS TCJIA, 6pOHI€HHOFO IIoJ YIJIOM K TOPHU30HTY.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHUJIbI HOPMaJIbHOTO
JaBJICHUS.

Omnpenenenue kodpduiireHTa TPEHUs! CKOJIbXKECHHUS.
Onpenenenue KECTKOCTH MPYKUHBI.

HccnenoBanne 3aBUCUMOCTH CUIIBI YIIPYTOCTH, BO3HUKAIOUIEH B IIPYKUHE, OT
cTerneHu aeopMaluu mpy>KUHBI.



Omnpenenenue pabOThI CUITBI TPEHUS TPU PABHOMEPHOM JIBIDKCHHUH TeJia TI0
TOPU30HTAIIBHON ITOBEPXHOCTH.

Onpenenenue pabOThI CUIIBI YIPYTOCTH MPU NOABEME IPy3a C UCIIOIH30BAHUEM
HETOBU)KHOTO U MOJIBUKHOTO OJIOKOB.

Pasznen 9. Mexannueckue KoieOaHus U BOJIHEL.

KonebatenbHoe nBukenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHUI: TEpHO/,
4yacToTa, aMIuiuTyAa. ['apmoHnueckue konedanus. 3aTyxaroume KojJeoanus.
By aennsie konebanus. Pesonanc.

MaremaTu4ecknii 1 IpyXKUHHBIA MasiTHUKU. [IpeBpaiienue sneprumn npu
K0J1e0aTEIbHOM JIBUKEHUU.

Mexannueckue BoiHbI. [IpogonbHbie U nonepeydnbie BOaHbI. CBOKCTBA
MEXaHUYEeCKUX BOJIH: HHTepdepeHIus U audpaxius. JJinHa BOJIHBI U CKOPOCTD €€
pacrpocTpaHeHuss. MexaHnuecKue BOJIHbI B TBEPJOM TEJE, CEICMUYECKUE BOJIHBI.

3ByK. Pacnipoctpanenue u otpaxeHue 3Byka. [ poMKOCTb 3ByKa U BbICOTa TOHA.
Pe3onanc B akyctuke. Mu(pa3Byk u yapTpa3Byk. Mcnonb30Banue yapTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUSX.

JlemoHcTpanuu.

Habmronenue xonebanuii Ten noja JeHCTBUEM CUJIbI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenne konebanuii Tpy3a Ha HUTH U Ha TPy KUHE.

HabGnronenune BoIHYXAEHHBIX KOJI€OaHUI U PE30HAHCA.

PacnipocTpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

Habmronenue nnreppepeHnunu u 1udpakiuny BOJIH Ha TOBEPXHOCTH BOJBI.
HalGnronenune 3aBUCUMOCTH BBICOTBI 3ByKa OT YacCTOTHI.

AKyCTUYECKHUM PE30OHAHC.

JlaGopatopHblie pabOThI U OTIBITHI.

Omnpenenenue 4acToThl M EpUoOJa KoJieOaHUM MaTeMaTHUYEeCKOIO MasiTHUKA.
Omnpenenenue 4acTOThl U MEpUOJa KoJIeOaHH MPYKUHHOTO MasTHUKA.
HccnenoBanre 3aBUCHMOCTH IEPHOJIA KOeOaHU rpy3a HA HUTU OT JJIMHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOIeOaHUW MPY>KUHHOTO MAasgTHUKA OT
Macchl rpysa.



[IpoBepka HE3aBUCUMOCTH TIepHO/Ia KOJIeOaHuii rpy3a, MOJBEUIEHHOTO K JICHTE, OT
Macchl Ipy3a.

OnbITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh MEpUOa KOJIeOaHUN PY>KUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOHOTO MaIeHHUS.
Pazgen 10. DneKTpOMarHUTHOE MOJIE U AIEKTPOMArHUTHBIE BOJIHBI.

DNeKTpOMarHUTHOE NoJie. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA
aneKkTpoMarHuTHbeIX BOH. [llkana snekTpoMarHuTHbIX BOIH. Mcnonbs3oBanue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBsi3U. Pannonokanus. Kocmuueckas
CBSI3b.

DnexTpomMarautHas npupoja ceeta. CKopocTh cBeTa. BoHOBBIEC CBOICTBA CcBeTA:
uHTepdepeHus u qudpaxiusi.

JlemoHCcTpanum.

CBONCTBA 3JIEKTPOMArHATHBIX BOJIH.

WNuTtepdepenius u nudpaxkuus cBera.

JlaGopatopHbie pabOThI M OTIBITHI.

N3yueHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOUIILHOTO TenedoHa.
[IpoBeneHue ONBITOB MO HAOMIOAEHUIO HHTEPhEPEHIINH U TU(PPAKIINK CBETA.
Pa3nen 11. CBeTOBBIE ABIEHUS.

JlydeBast MOJi€b CBETA M T€OMETpUYECKasi OoNTUKa. FICTOUHMKY cBeETa.
[IpsimonuHeliHOE pacnpocTpaHeHue cBeTa. 3arMeHust CosHna v JIyHBL.
Otpaxenue cBeta. [Inockoe 3epkano. 3akoH oTpaxkeHus ceeta. [loctpoenue
n300pakeHnid, CHOPMUPOBAHHBIX 3€PKATIOM.

IIpenomiienune cBeTa. 3akOH npenomiieHus cBera. [lonHoe oTpaxkxeHue cBera.
Hcnonp30BaHue MOTHOTO OTPAKEHUS B ONITUYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS
CBSI3b.

Jlunza, xox nyueit B muH3ze. @opMysa TOHKON JUH3BL. [locTpoeHue n300paxeHui,
chOpMHUPOBAHHBIX TOHKOM JTHMH30M. OnTHYeckas cuctema ¢oToarrmapara,
MHKpPOCKOIA U Teseckona. a3, kak ontuueckas cucrema. biim3opykocts u
JAJIbHO30PKOCTb.

Pasnosxxenue 6enoro cera B cekTp. OnbiTl HptoToHA. C0XKEeHNE CIIeKTPaTbHbBIX
uBeToB. /lucnepcus cera.



JlemoHCcTpanum.

[IpssMOTMHEWHOE paCcIPOCTPAaHEHNE CBETA.

OTtpaxxenue cBera.

[Tony4yenue n300pakeHUM B MIIOCKOM 3€pKaJe.

[Ipenomiienue cpera.

OnTtu4eckui CBETOBO/I.

Xox nydeil B coOuparonieil JinHse.

XoJ JIydeu B paCCeUBAIOIIECH JIUH3E.

[Tomy4yenune n300paxxeHut C MTOMOIIBIO JTMH3.

[IpuHiun aevictBus (oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
Mopensb riasa.

Paznoxenue 6enoro cBera B CEKT.

[Tomy4yenue 6emoro cBeTa Mpu CIOKEHUH CBETa PAa3HBIX I[BETOB.
JlaGopatopHbie pabOThI U OTIBITHI.

HccenenoBanre 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIy4a OT YIrjla NaJAeHUs.
N3yuenue cBONCTB N300pa’keHU B INIOCKOM 3epKalie.

I/ICCJ'IC,Z[OBEIHI/IG 3aBUCHUMOCTH yI'Jia IIPCIOMIICHUA OT yIJla IIaJACHHA CBCTOBOI'O JIyda
Ha IrpaHUuIC «BO3YyX—CTCKIIO».

[Tonyuenne n300pakeHU ¢ MTOMOIIBIO COOMPAIOIIEH JINH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHHSI U OMTHYECKOM CHITBI COOUPAIOIICH JTMH3BI.
OnBITH IO PA3IOKEHHUIO OEJIOT0 CBETA B CIIEKT.

OmnBITHI 110 BOCIIPUATHIO IIBETA MIPEAMETOB MPU UX HAOIIOIEHUH Yepe3 I[BETOBbIE
(UIABTPEIL.

Paznen 12. KBaHTOBEBIE IBJIEHUS.

Omneitel Pezepdopaa u mnanerapHas mojens atoma. Mogens aroma bopa.
Hcnyckanue u normoiieHue ceera aromoMm. KBaHTel. JInHelyaThie ClIeKTPHI.

PannoaktuBHOCTE. Anbha-, OeTa- 1 raMma-uzinydeHusi. CTpoeHHe aTOMHOTO Spa.
Hyknonnasa mozaens aToMHOrO sijipa. M3oTonel. PainoakTuBHbBIE TpEeBpalICHHUS.



ITepuon nomypacnaia aTOMHBIX siaep. lercTBrue paAuoaKTUBHBIX U3JTyYCHUN Ha
JKMBBIE OPTaHU3MBbI. 3alIUTa OT PAJIUOAKTUBHOIO U3TyUCHHUS.

S nepHble peaknu. 3aKOHbI COXPAHEHUS 3apPsI0BOTO U MACCOBOIO YHCEN. JHEPTHUS
CBSI3M aTOMHBIX sijiep. CBsI3b MacChl U SHEPruu. Peakunuy CUHTE3a U ICJICHUS SIAEp.
Nctounuku 3neprun ConHuA U 3BE31. AnepHas SJHEpreTuka. IKOJIOTUUECKUE
poOJIeMBbl sJIEPHON YHEPTETUKH.

JlemoHCTpauuu.

CreKTpbl U3Iy4Y€HHUS U MOTJIOIIECHHMS.

CnexTpsl pa3au4HbIX Ia30B.

CnekTtp Boaopoa.

Hab6monenue TpekoB B kamepe Bunbcona.

Pabora cuéruyrka HOHU3UPYIOMINX U3ITYUSHUM.

Perucrpanus nzimydeHuss IpUpPOIHBIX MUHEPAJIOB U TPOTYKTOB.
JlabopaTopHble pabOThI U OMbBITHI.

HabmroieHue CriomHbIX ¥ IMHEHYaThIX CIEKTPOB U3TyUEHUSI.

HccnenoBanue TPeKOB: U3MEPEHNE YHEPTHH YACTHIIBI IO TOPMO3HOMY ITYTH (T10
dotorpadpusam).

N3mepenne paanoakTUBHOTO (hOHA.
[ToBTOpUTETHEHO-0000IIAOIIUI MOJTYTb.

[ToBTOpHUTENHEHO-000011a0IIIUIT MOYJIb IPEHA3HAYEH I CUCTEMATH3AUH U
00001IeHHsI TPEAMETHOTO COJEPKAHUS U ONbITA ACSITEIbHOCTH, MPUOOPETEHHOTO
IPU M3YYEHHUH BCETO Kypca (PU3UKHM YTiTyOJIEHHOTO YPOBHS, a TAKXKE JUIS
MOJITOTOBKK K OCHOBHOMY T'OCY/AapCTBEHHOMY 3K3aMEHY 10 (PU3HUKE.

B mporiecce u3ydeHnst TaHHOTO MOIYJIS PEATU3YIOTCS M ITOTYYaloT JaibHEHIIee
pa3BUTHE YUeOHBIE ACHCTBUSA, 00ECIICUYNBAOIINE JOCTIKCHHUE MPEAMETHBIX U
METaIpeJMETHBIX Pe3yJbTaTOB 00y4eHHs, POPMUPOBAHUE €CTCCTBEHHO-HAYYHOM
I'PaMOTHOCTH: OOBSICHEHNE U OIMCAHKE SIBJICHUH Ha OCHOBE IPHUMCHCHUS
(bu3NYeCKUX 3HAHUH, UCCIIeIOBATEIbCKIE ACHCTBUS (BBIABHKCHUE TUITOTES,
MMOCTAHOBKA I1EJIM ¥ TUIAHUPOBAHUE UCCIICIOBAHMS, aHAIU3 JIAHHBIX U TTOJTyYeHUE
BBIBOJIOB).

[TpenmoutuTenbHOM POPMOIT OCBOCHUS MOAYJIS SABIISCTCS MPAKTUKYM, TpOrpaMma
KOTOPOT'O BKJIFOYAET:



pelIeHue 3a1a4, OTHOCAIIUXCS K Pa3IuIHBIM pa3/ienaM U TeMaM Kypca (GU3uKu, B
TOM YHCJIE 3a]1a4, HHTETPUPYIOLINX COACPHKAHUE PA3HBIX PA3IEIOB;

BBITIOJTHEHUE JJTA00PAaTOPHBIX Pa0OT U OMBITOB (BKJIIOYAst pA0OTHI U OMBITHI U3
NEepevHen K pasziesiaM Kypca) B YCJIOBHUSAX CAMOCTOSTENBHOTO MIIAHUPOBAHUS
MIPOBEJICHUS UCCIICIOBaHUS, BHIOOpA U 0OOCHOBAHUS METO/1a U3MEPEHUSI BEJTUYMH,
COOpKH IKCIIEPUMEHTATIBLHON YCTAaHOBKH;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUN MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa
(3aaHMs IO €CTECTBEHHO-HAYYHON TPAaMOTHOCTH ), B TOM YHCIIE 3aJJaHUMN C
MEXKIPEAMETHBIM COACPKAHUEM;

paboTy HaJl TPYNIOBBIMU WM UHAUBUIYATbHBIMU IPOEKTAMU, CBA3aHHBIMU C
coJiepKaHueM Kypca QU3UKH.

N3yyeHue noBTOPUTEIHHO-0000IIAI0OIIET0 MOYJISI MOKET 3aKaHYMBATHCS
MIPOBEICHUEM JIMarHOCTUYECKOU paboThI 3a Kypc PU3MKH YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAIONIEH 3a7aHusl pa3HOTO YPOBHS CIOKHOCTH. Pe3ybTaThl BBIIOTHEHHUS
JTMArHOCTUYECKON PabOThI MOTYT MTOKa3bIBaTh CTETIEHh TOTOBHOCTH 00YYaIOIIUXCS
K OCHOBHOMY T'OCYJJapCTBEHHOMY dK3aMeHy 1Mo (PU3UKe, a TaKKe
CBU/JIETEIILCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON I'PAMOTHOCTH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHU A

N3yuenue ¢pu3nky Ha ypoBHE OCHOBHOTO O0IIETr0 0Opa3oBaHus HAMIPABJICHO Ha
JOCTUKEHHUE JTMYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX 00Pa30BaATEIbHBIX
pE3yJIbTaTOB.

JINMYHOCTHBIE PE3VYJIbTATEI

B pesynbrarte n3yuenus: Gu3NKM Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHUS Y
oOyyarorerocst 0ytyT cOpMUPOBAHBI CIEAYIOIINE TUYHOCTHBIE PE3YyJIbTaThI B
YacTH:

1)maTpuoTHYECKOr0 BOCIIUTAHMSL:

IIPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN
(bu3nUeCcKol HAyKU;

[IEHHOCTHOE OTHOIIEHUE K JTOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;
2)rpaxaaHCKOr0 U JyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYK/I€HHH OOIIECTBEHHO 3HAYUMBbIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHUI
bu3uKy;

OCO3HAHHUE BAYKHOCTH MOPAIBHO-3THYECKUX MPUHIIAIIOB B ACATEIHBHOCTH YIEHOTO;
3)3CTETUUECKOTr0 BOCIIUTAHUS:

BOCIHIPUATUC ICTCTUICCKUX KAYCCTB (I)HSHHCCKOfI HAayKHU: e€ TrapMOHHUYHOI'O
IMOCTPOCHUsA, CTPOroCTH, TOYHOCTH, JIAKOHUIHOCTH,

4)IIEHHOCTH HAyYHOTO TTO3HAHUSL:

OCO3HaHME IIEHHOCTU (PU3NUYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHsI TEXHOJIOTHUM, BaYKHENIIEN COCTABIISIOLIEH KYJIbTY Db,

OpHEHTAalUA B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX [TPEACTABICHHM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIbI;

pa3BUTHUE HAYYHOU JTF0003HATEIIBHOCTH, MHTEPECA K UCCIIEI0BATEIbCKOM
NeSATEeIbHOCTH,



5)bopmupoBaHus KyJIbTYPhI 310POBbS M IMOIIMOHATBHOTO OJIArOMOTyYusI:

OCO3HAHHE IIEHHOCTH 0€30MacHOr0 00pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TTPaBUiI 0€30MMaCHOTO MTOBECHUS Ha
TpPaHCTIOPTE, Ha IOpPOTax, C MIEKTPHUESCKUM M TEIUIOBBIM 000pY0BaHUEM B
JIOMAIITHAX yCIIOBUSX;

c(hOpMHUPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHKE CBOETO MIpaBa Ha OIIMOKY U
TaKoro K€ MpaBa y APYroro 4ejioBeKa;

6)TpyA0BOrO BOCIIUTAHMUS:

AKTUBHOE YYaCTHE B PEIICHUH MPAKTUICCKUX 3a7a4 (B paMKax CEMbH,
00pa3zoBaTeIbLHON OpraHu3aluu, ropojia, Kpas) TEXHOJIOTHUYECKON U COMAIbHOM
HAIPABJICHHOCTH, TPEOYIONINX B TOM YUCIIE U (PHU3NICCKUX 3HAHUM;

MHTEPEC K MPAKTUUECKOMY U3YUYEHUI0 Mpodeccuit, CBI3aHHBIX C GUBHUKOM;
7)3KOJIOTMYE€CKOI0 BOCIIUTAHUSA:

OpHEHTalUs Ha IPUMEHEHNE (PU3NUECKUX 3HAHUM I pElIeHUs 3a1a4 B 001acTH
OKpY>KaroILlen Cpeipl, INITAHUPOBAHUS ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX
MOCJIEICTBUI JUIS1 OKPYKAIOLIEN CPELBI;

0CO3HaHME III00ATIBHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeM U MyTel UX PeIICHHUS;
8)amanTanuy K U3MEHSIONIUMCS YCIOBUSM COIMAIBHON U IPUPOHOM CPEIbI:

NOTPEOHOCTH BO B3aMMOJICHCTBUH MPH BBHIOJIHEHUU UCCIECIOBAHUN U TIPOSKTOB
(u3HUECKON HANPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

IMOBBIIICHHUEC YPOBHA CBOCHM KOMIIETEHTHOCTH Uepe3 MPAKTHUICCKYIO ACATCIbHOCTD,

noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUM, YMEHUN (HOPMYITUPOBATH UJIEH,
MOHSITHS, TUIIOTE3bI O PU3NYECKUX O0BEKTAX U SIBICHUSX;

0CO3HaHHE JICPUITUTOB COOCTBECHHBIX 3HAHUN W KOMIICTEHTHOCTEH B 00J1aCTH
buznku;

IUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKHUX 3HAHMIA;

CTPEMJICHUC aHAJIU3UPOBATH U BBIABJIATH B3AUMOCBA3U ITPUPOIELIL, 06III€CTB8_ 141
9KOHOMMHKH, B TOM YHUCJIC C MCIIOJIB30BAHUCM (1)I/I3I/I‘{€CKI/IX 3HaHHﬁ;

OLICHKA CBOMX JICMCTBUM C YYETOM BIIMSHHS HA OKPYIKAIOLIYIO CPENLY, BOSMOXKHBIX
TJI00QTBHBIX TIOCTIEACTBUH.



METAIIPE/IMETHBIE PE3VJIbTATDBI

B pe3ynbTaTe 0OcBOSHUS MPOrpaMMBI 1o (PU3UKE Ha yPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y o0yuaromierocs OyayT copMUpoOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC IEHCTBUS,
KOMMYHHUKATHBHbBIE YHUBEPCAIbHbBIC YUeOHbIC TEHCTBUS, PETYIISITHBHBIE
yHUBEpCAIbHbIC yUeOHBIC JIEHCTBHUS.

[lo3HaBaTeNbHbIE YHUBEPCAJIbHBIE YUEOHBIE IEHCTBUS
ba3oBble 1OrnyecKue ACCTBUS:

BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBICHHI),
KJ1acCu(UIIMPOBATH UX;

BBIABJIATH 3aKOHOMEPHOCTHU U IPOTHBOPCHUHA B paCCMATPUBACMBIX CbaKTaX, JaHHBIX
" H&6JIIOI[€HI/I$IX, OTHOCAIINUXCA K (1)H31/II-ICCKI/IM SABJICHUSAM,

BBIABJIATH IPUYHMHHO-CIICACTBCHHLBIC CBA3U ITPH U3YUCHUHU (1)I/I3I/IIIGCKI/IX SIBJICHUU U
MpoueCcCoB, ACIaTb BEIBOAbLI C HCIIOJIB30BAHUCM JCAYKTUBHBLIX U MHAYKTHBHBIX
YMOBaKHIOquHﬁ, BBIABHUT'AaTh THITIOTC3bI O B3aMMOCBA3AX (bHSPI‘ICCKHX BCJINYHNH,

CaMOCTOATENFHO BBIOUpATh CIIOCO0 perieHns yueOHol Ghu3ndeckoil 3a1auu
(cpaBHEHHE HECKOJIBKMX BApUAHTOB PEIICHMUSI, BHIOOp HanOoJee MOIXOISIIEro ¢
y4ETOM CaMOCTOSTEIILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble HccJIea0BaTeCJIbCKUE HeﬁCTBHﬂZ
HCIIOJIB30BATh BOIIPOCHI KaK I/ICCJIC)IOB&TGJIBCKI/Iﬁ HHCTPYMCHT IIO3HAHUAA,

IIPOBOJIMTH TI0 CAMOCTOSITEIFHO COCTABJICHHOMY TUIAHY OITBIT, HECIIOKHBIN
(U3UYICCKHI SKCIIEPUMEHT, HEOOJIBIITOE UCCIeA0BaHNEe (PHU3UUECKOTO SBIICHHUS;

OLICHMBATh HAa IPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALIHIO, IOJYUYEHHYIO B XOJI€
VCCIIEJOBAHNSI WIH DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYTUPOBATh 000OIIEHUS U BBIBOJIBI IO pe3ysibTaTaM
IPOBEIEHHOIO HAOIIOEHUS, OTbITA, UCCIIEIOBAHUS;

IMPOrHO3UPOBATHE BO3MOKHOC I[EUIBHGﬁHIGG Pa3BUTHUC (1)H3H‘-I€CKI/IX IIpoLcCCoB, a
TAKIKC BbIABUI'aTb IIPCAIIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCIIOBHAX U
KOHTCKCTax.

Paborta ¢ nundopmariuei:



IPUMEHSTH Pa3IUIHbIC METOJIbI, HHCTPYMEHTHI U 3aIPOCHI IIPH MIOUCKE U 0TOOpE
uHGOPMAITNH WA JAHHBIX C y4ETOM NPEJIOKEHHON yueOHOW PU3nIecKon 3a1auu;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIHIO
Pa3IUYHBIX BUOB U (POPM IIPEACTABICHHUS;

OLICHUBATb Haﬂé}KHOCTB I/IH(I)OpMaHI/II/I IO KPUTCPUAM, ITPCAJIOKCHHBIM YUYUTCIICM
HnIn C(l)OpMYJIHpOBaHHLIM CaMOCTOATCIIBHO,

CaMOCTOSATENLHO BRIOUPATh ONTHMAIBHYIO (OpMY TpeICTaBIeHUs HH(DOpMAIUU U
WJUTIOCTPUPOBATH PELIAEMBIE 3aJa4M HECIIOKHBIMU CXEMAMU, TUArpaMMaMu, HUHOU
rpaduKkoit 1 ©X KOMOWHAIIUSIMH.

KoMMmyHuKaTHBHBIE YHUBEpCATIbHBIC YUEOHbIE ACHCTBUS:

B X0/J1e 00CYXIeHHs Y4eOHOT0 MaTepuraia, pe3yIbTaToB JIA0OPATOPHBIX paboT U
IIPOEKTOB 33aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMOU TeMbI U BHICKA3bIBATh
U7IeH, HalleJICHHBIC Ha PEIICHUE 3aJ]a4M U MOJIepKaHue 0J1aroKenaTeTbHOCTH
OOIICHMS,

COTIOCTABJISITh CBOM CY>KJICHUSI C CY>KJICHUSIMU JPYTUX YYaCTHUKOB JIHAJIOTa,
0OHapy>KMBaTh Pa3IUYUE U CXOJICTBO MO3UIIUK;

BBIpAKaTb CBOIO TOYKY 3PCHUA B YCTHBIX U ITMCbMCHHBIX TCKCTAX,

myOJTUYHO MPEACTABISITH PE3YIBTAThI BHITOJTHEHHOTO (PU3UYECKOTO OTBITA
(9KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

NOHUMAaTh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW U MHIUBUIyJIbHOW PabOThI
IpU pelIeHUH KOHKPETHOU PU3nyecKor mpoOieMbl;

IPUHAMATH IEJId COBMECTHOU JIeATEIHbHOCTH, OPTaHU30BhIBAThH IEHCTBUS 110 €€
JTOCTHKCHHIO: PACIPENIEISITh POJIH, 00CYKIATh MPOIIECCHI U PE3yIbTaThI
COBMECTHO paboThl, 0000111aTh MHEHUSI HECKOJIbKUX JIIOJICH;

BBIIIOJIHATB CBOIO 4aCTb pa6OTBI, A0CTUTasd KA4CCTBCHHOI'O PE3yJibTaTa IO CBOCMY
HAITpaBJICHHUIO U KOOPAWMHUPYS CBOU HCﬁCTBHH C APYIMMH YJICHAMH KOMAaH/Ibl,

OLICHMBATh KaY€CTBO CBOET0 BKJIaJa B OOLIUI MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENbHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

PerynaruBHbie yHUBEpCaIbHbIC yU€OHbBIE NEUCTBUS

Camoopranuzanus:



BBISBJISITH TTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOMMX IS
penieHns GU3HIECKUX 3HAHUM;

OpPUEHTUPOBATHCS B PA3IMUHbBIX MOIX0JaX MPUHATHS pELIEHUI (MHIMBHUIYaIbHOE,
NPUHATHE PELIECHUs B TPYIIIe, IPUHITHE PEUICHUHN TPYIION);

CaMOCTOATENIbHO COCTaBIIATh aJITOPUTM pellieHus (PU3ndecKon 3a1aun Wi IiaH
UCCJIeIOBAHUS C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MPEJIAracMble BAPUAHTHI PELICHUM;

JIeNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
CaMOKOHTPOJIb, SMOITMOHAIILHBIN MHTEIIJICKT:
JaBaTh aJCKBaTHYIO OLICHKY CUTYyaIluu U Tpe/jlarath IjiaH ¢€ N3MCHCHHUS,

OOBSCHATH MPUUUHBI TOCTHKEHUSI (HETOCTHIKEHUSI) PE3YIbTATOB JIEATEILHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JIEITEIHLHOCTH (B TOM YKCJIE€ B XOJ| BBITTOJIHEHUS
(GU3UYECKOr0 UCCIIEI0OBAHUS WU MTPOEKTA) HA OCHOBE HOBBIX OOCTOSATEIBCTB,
W3MEHUBIIHUXCS CUTYAIMH, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

OLCHMBATb COOTBETCTBUC PC3YJIbTATa LCJIU U YCIOBUSAM.

CTaBUTH ce0s1 HA MECTO JIPYTOro YeJI0OBEKa B XOJI€ CIIopa W JUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro.

IpU3HABaTh CBOE MPaBO Ha OMIMOKY NMPU pelIeHUN PU3NIECKUX 3a]1a4 UITH B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XKE IIPaBO APYIroro.

INPEIMETHBIE PE3VJIbTATDBI

K koHIy 00y4ueHus ¢ 7 knacce npeaMETHbIE PE3YIbTAThl HA YTITyOJI€HHOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHSA: (PU3MUCCKUE U XUMUYCCKHUE SIBJICHHS, HAOJIO/ICHHUE,
HKCICPUMEHT, MOJICITb, TUTIOTE3a, CIUHHIIBI (PU3MUECKUX BEIIMYUH, aTOM, MOJICKYJIA,
arperaTHbIC COCTOSTHHSI BelecTBa (TBEPAOE, KHUAKOE, ra3000pa3HOE), MEXaHUYECKOE
JBYOKCHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, TIPSIMOJIMHEHHOE), TPACKTOPHS,
paBHOJICHCTBYFOIIAS CHJI, NedopMartus (yrpyras, IjIacTHIecKas), HeBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;



YBEPEHHO pa3nuyath sBjaeHUs (quddy3us, TEII0BOE ABMKEHNUE YaCTHULL BEIIECTBA,
PaBHOMEPHOE JBUKEHNE, HEPABHOMEPHOE JABUKEHUE, HHEPLIHS, B3aUMOICHCTBUE
T€J, PABHOBECHE TBEPIBIX TEJI C 3AKPEINIEHHON OChIO BpallleHMs], lepeaada
JABJIEHUS TBEPABIMU TEIaMHU, )KUJKOCTAMH U ra3amMH, arMOc()epHOE JIaBJICHUE;
IUTaBaHUE TeJl, MPEBPAILCHHUS] MEXaHUYECKOW SHEPIUU) IO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JAHHOE
(bu3nUecKoe SABICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUCHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOIIEM MHUPE
(B TOM ymcIie pu3nyeckue ABJICHUS B PUPOJIC: IPUMEPHI IBUKEHUS C PA3ITMIHBIMU
CKOPOCTSIMHU B )KMBOU U HEXKUBOU IIPUPOLE, AEUCTBUE CUII TSIKECTH, TPEHUS,
YOPYTOCTU B IPUPO/JIE U TEXHUKE, BIMSIHIUE aTMOC(EPHOTO JaBICHUS HA )KHUBOU
OpraHu3M, IJIaBaHHUE PbIO, pblYark B TEJE YEJIOBEKA), IPHU 3TOM MEPEBOIUTD
NPaKTHYECKYIO 3a7a4y B YU4EOHYIO, BBIICIATH CYIIE€CTBEHHBIE CBONCTBA (MIPU3HAKU)
(U3HYECKUX SABIICHHUIA;

OMKCHIBATh H3yYCHHBIC CBOMCTBA TN U (DU3UIECCKUE SBIICHUS, UCTIONIB3Y I
bu3HUecKre BEIMYUHBI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSS
CKOPOCTb, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC TeJla, CUJIa TPEHUS, JaBJICHHC
TBEPOTO TeJla, JABJICHHUE CTOJI0A KUIKOCTH, BBRITAIKMBAIOIIAS CHUJIa, MEXaHUYCCKas
paboTa, MOIIIHOCTD, IJIEYO CHJIBI, MOMEHT CHJIBI, KOA((PHUIIUESHT MMOJIE3HOTO
JEeHCTBUS MEXaHU3MOB, KHHETHYECKas U TTOTCHIIUAIbHAS YHEPTHSI ), IPU ONMCAHUH
IPaBUJIBHO TPAKTOBATh (DM3UUYSCKHUI CMBICIT HCIIOJIB3YEMbIX BETUYHH, UX
0003HaYEHUS U eAUHUIBI PU3NIECKUX BEITUYHNH, HAXOIUTh (DOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTUMHU BETUIMHAMU, CTPOUTH
rpaduKy U3Yy4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTepru30BaTh CBOMCTBA T, (PU3UUECKUE SIBJICHUS U MPOIECCHI, UCTIONIB3YS
npaBuJia CJI0XKEHUS CUJ (B10JIb OJTHOM TIpsiMOi), 3akoH ['yka, 3akoH [lackas, 3aKkoH
Apxumesna, mpaBUjIo paBHOBecHs phiuara (0J0Ka), «30J0TOE IPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHUSI MEXaHUYECKOM Y3HEPTUH, IIPU 3TOM JaBaTh CIIOBECHYIO
(bOopMyITMPOBKY 3aKOHA M 3aMMCHIBATH €0 MAaTEMaTUYECKOE BhIPAKECHUE;

CTPOUTH NMPOCThIE PUINUECKIE MOACIHU PeabHbIX 00BEKTOB, IPOLIECCOB U SBICHUIA,
BBLICIIATH [IPU 3TOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOIICTBA OOBEKTOB,
IPOLIECCOB, SIBJICHUI, IPUMEHATh (PU3HMUECKUE MOJIETH 1J1s1 OOBACHEHHUS
(U3HUECKUX MPOLIECCOB U PEIICHMS YUEOHBIX 3a/1a4;

OOBSICHATH (1)I/IBI/I‘ICCKI/I€ SABJICHUA, ITPOLCCCHI U CBOMCTBA TCJI, B TOM YHUCJIC B
KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa, U PpCIIaTh
Ka4dCCTBCHHEIC 3a1a4l, B TOM YHCJIC Tp€6YIOHII/IC YHUCJICHHOT'O OICHHUBAHMA



XapaKTepHbIX 3HAUeHUN (PU3NYECKUX BETMUYHH, IPU STOM BHIOMPATh a/IEKBaTHYIO
(U3NYECKYI0 MOJIEIb, BBISBIISITh IPUYUHHO-CIICACTBEHHBIE CBSI3U U BBICTPAUBATh
JIOTHUYECKYIO LIETIOYKY PACCYKACHUM C OIIOPOM HA N3yYECHHBIE CBOWCTBA
(U3HYECKUX ABJICHUN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJECIIN;

pemarb pacy€THbIe 3a1auu (B 2—3 1€UCTBUS) 110 U3yYaEeMbIM TeMaM Kypca (pU3uKH,
BbIOMpast aJIeKBaTHYIO (PU3HUYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB U (HOPMYIL,
CBSI3BIBAIOIIUX (PU3MUECKHE BETMUMHBI, 3aIICbIBATh KPATKOE YCIOBUE U
pa3BEpPHYTOE pELICHNE 3a]a4l, BBISBIISITh HEJOCTAOIIUE WM N30BITOUHbIE JaHHBIE,
000CHOBBIBaTh BBIOOpP METO/1a PELICHUS 3a/1a4H, UCII0JIb30BATh CIIPABOYHbBIE
JaHHbIE, IPOBOJUTH MaTeMaTH4YeCKUe MpeoOpa30BaHus U pacuéThl, OLICHUBATD
PEATMCTUYHOCTH MOTYYEHHOTO 3HAYCHHS (PU3NUECKON BETMUMHBI U OPEEIIATh
pa3MepHOCTh GU3NYECKON BETMUHHBI, TOTYYSHHON MPU PEIICHUH 33/1a4U;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PELIUTH MPU MOMOITU (PU3UYECKUX
METOJIOB, U TIpe/JiaraTb OPUEHTUPOBOYHBIN CIOCOO pEIIeHus, B ONIUCAHUHU
HCCJIEIOBAHUSI PACcIIO3HABATH MIPOBEPSIEMOE MIPEATIONIOKEHNE (THIIOTERY ),
UHTEPIIPETUPOBATH MOTYUCHHBIA PE3yJIbTaT;

MIPOBOJIUTH OTBITHI 0 HAOMIOACHUIO (DU3UUECKUX SIBJICHUHN WA (DU3UIECKUX
cBoicTB Ten (muddy3us, TEII0BOE paciupeHne ra3oB, SBICHUE UHEPIIUH,
W3MEHEHHE CKOPOCTH MPU B3aUMOJICHCTBUY Tell, Iepeiada JaBICHHS KUIKOCTHIO U
ra3oMm, MpOosIBIICHUE JACHCTBUS aTMOCHEPHOTO TaBIICHUS, JEHCTBHE MTPOCTHIX
MEXaHU3MOB): (HOPMYIUPOBATH MPEITOIOKEHUE (TUTTOTE3Y) O BOZMOXKHBIX
pe3ynbTaTax HaOJIIOACHHM, CAMOCTOSITENIBHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyoBaHus U GOPMYIUPOBATH BHIBOIbI;

IIPOBOJIUTH NIPSIMBbIC U KOCBCHHBIC U3MEPECHUS (PU3NUECKHUX BETUYHH (PaCCTOSIHUE,
IPOMEKYTOK BpEMEHH, Macca Tela, 00bEM Tela, cuja, TeMIepaTypa, MIOTHOCTh
KUIKOCTH U TBEPJIOTO Tella, CUila TPEHUS CKOJIBKEHUS, IaBICHHUE BO3/1yXa,
BBITAIKUBAIOIIAS CUJIA, IEUCTBYIOIIAS HA MOTPYKEHHOE B KUJKOCTH TEJIO,
KOA((DUIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB) C UCIIOJIH30BAHUEM
AHAJIOTOBBIX U ITUGPOBBIX TPHUOOPOB, 0OOCHOBLIBATH BEIOOP METO/1a U3MEPEHUSI,
buKcHpoBaTH MOKa3aHUs MPUOOPOB, HAXOIUTh 3HAUCHNUE U3MEPSIEMON BETMYUHBI C
MIOMOIIBI0 YCPETHECHUS Pe3yJIbTaTOB CEPUH M3MEPEHUI 1 OIIEHUBATH MOTPEITHOCTh
U3MEPEHUN;

IMPOBOJAUTHL HECJIOKHBIC OKCIICPUMCHTAJIBHBIC UCCICAOBAHUSA 3aBUCUMOCTEH
(i)I/ISI/I‘lCCKI/IX BCINYUH (SaBI/ICI/IMOCTI/I IIyTH PaBHOMCPHO JABHXKYIICTOCSA TCJia OT
BPCMCHH ABUKCHUA TCJIAa, CUJIbBI TPCHUSA CKOJIBKCHUA OT CHJIBI HOPMAJIBHOT'O
JaBJICHU, Ka4CCTBa O6pa6OTKI/I HOBCpXHOCTCﬁ TCJI 1 HC3aBUCUMOCTHU CHJIbI TPCHUA



OT IUIOLIAJY COIIPUKOCHOBEHMS TEN, CUJIBl YIIPYTOCTH OT YUIMHEHHUS IPYKUHBI,
BBITAIKUBAIOIIEH CUJIBI OT 00BEMA NOTrPYKEHHON YaCTH T€Ja U OT IJIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT TNIOTHOCTH T€Ja, OT IITyOHHBI, Ha KOTOPYIO
NOrPY’KEHO TEJIO, YCIOBUH IUIaBaHUS TEJN, YCIOBUI paBHOBECHS pbluyara U OJIOKOB):
COBMECTHO C y4HTesleM (pOopMyJIMpOBaTh 3aJja4y U THIOTE3Y UCCIIEA0BAHMS,
CaMOCTOATENIbHO TUIAHUPOBAThH UCCIIEI0BAHNUE, CAMOCTOSITEIbHO COOUpaTh
SKCIEPUMEHTAIIBHYIO YCTAHOBKY C MCIIOJIb30BaHUEM MHCTPYKIUH, IPEACTABIATH
MOJIyYEHHbIE 3aBUCUMOCTH (PU3NYECKUX BEJTUYHMH B BUE TaOIUI] U rpaduKoOB,
OIICHUBATh NOTPELIHOCTH, AEJIATh BBIBOABI I10 PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmro/1aTh MpaBuiia TEXHUKHU 0€30MacHOT0 Tpy/la P padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLHUIIBI IEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAOIINECS COCYbl, OApOMETP, pbluar, MOBUKHbIN
Y HENOJIBMKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MPUHITUIIBI ACUCTBHUS U3YYCHHBIX TPHOOPOB, TEXHUIECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB C OMOPOI Ha UX OMHCAHHS (B TOM YHCIIE:
MOJIIIUITHUKH, YCTPOUCTBO BOAONPOBO/IA, THAPABINYECKUN TTPECC, CU(OH,
MaHOMETP, BEICOTOMEP, MOPIITHEBOM HACOC, ApEOMETP), UCTIONB3YS 3HAHUS O
CBOMCTBax (PM3MUECKUX SBIICHUN U HEOOXOAMMbIe (PU3UIECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBbI U CXEMAaTUYHBIE PUCYHKH M3YYECHHBIX TEXHUYECKHUX
YCTPOMCTB, U3BMEPUTEIBHBIX TPUOOPOB M TEXHOJIOTMUECKUX MPOLIECCOB MPHU
pelIeHn y4eOHO-TPaKTUYECKHX 3a]1ay;

IPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O IPUMEPaX) MPAKTHIESCKOTO
UCIOJIb30BaHUs (PU3MYECKUX 3HAHUHN B TTOBCEIHEBHOM KU3HU JJI1 00CCTICUCHHUSI
0€30MacHOCTH TP O0paIleHnH ¢ TPUOOpPaMU U TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHUS 3/I0POBbs M COOIOACHHUS HOPM HKOJIOTHIECKOTO TTOBEACHUS B
OKPYXarolen cpee;

OCYLIECTBJIATH OTOOP UCTOYHUKOB MH(OpMAIIMU (PU3HUECKOTO COAEPKaHUS B
HuTepHeTe, caMOCTOSATENBHO (DOPMYJIIUPYsI MOMCKOBBIN 3apOC, HA OCHOBE
UMEIOIMXCS 3HAHUM U MTyTEM CpaBHEHUS PA3TMYHBIX HICTOYHUKOB BBIACISATh
uH(pOopMaIIO, KOTOpas SBJISIETCS MPOTUBOPEUNBON WIM MOXKET ObITh
HEI0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBHITIOJIHEHUH YUCOHBIX 3aJJaHU HAYYHO-TIOMYJISIPHYIO
JTUTEPATypy HU3UIECKOTO COJIEP KaHMS, CIIPABOYHBIE MaTepUAIIbl, PECYPCHI CETH



HNurtepuer, BnaneTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus
uH(GOpMAITIHU U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO;

co37aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLIEHUSI HA OCHOBE 2—
3 UCTOYHHMKOB MH(POPMALIMHN (PU3UUECKOTO COAECPKAHUA, B TOM YHCIIE TyOJIUYHO
JIeNaTh KPaTKUE COOOIIEHHSI O Pe3yJIbTaTaxX MPOEKTOB UM YU€OHBIX UCCIEI0BAHUM,
IIPY 3TOM TPAMOTHO HCIIOIb30BaTh U3YUYEHHBIN MOHATUHHBIN anmnapar Kypca
(U3MKH, COMPOBOXKAATH BBHICTYIIJICHUE MTPE3CHTALIMEH;

[P BHITIOJTHEHUHN YYEOHBIX ITPOCKTOB U UCCIICIOBAHUM pacpeieliaTh 00sI3aHHOCTH
B IPYIIIE B COOTBETCTBUM C ITOCTABJIICHHBIMU 33/1a4aMU, CJIEAUTH 32 BBINOJHEHUEM
[UIaHA JEWCTBUM, aIcKBATHO OLICHUBATh COOCTBEHHBIN BKIAJl B AE€ITEILHOCTD
TPYMNIIbI, BEICTPANBAaTh KOMMYHUKATUBHOE B3aUMOJACHCTBUE, YUUTHIBASI MHECHUE
OKPYXKarOUIUX.

K koniry oOy4eHus ¢ 8 knacce nipeiMeTHbIC PE3yJIbTATHl HA YTITYyOJI€HHOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCII0JIb30BaTh MOHATHS (Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHNUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEUIECTBA, KPUCTAITMYECKHE U aMop(HbIE Tena,
HACBIILIEHHBIN 1 HEHACBILIEHHBIN MMap, CIOCOObI N3MEHEHUSI BHYTPEHHEN SHEPIUH,
3JIEMEHTAPHBIN AIEKTPUUYECKUH 3apsAJl, TPOBOAHUKH, IIOJTYIIPOBOIHHUKH,
JTUAIEKTPUKHU, UICTOYHUKHU ITOCTOSIHHOTO TOKA, DJIEKTPUYECKOE U MATHUTHOE TOJIA,
ONTHYECKasl CUCTEMA) U CUMBOJIMYECKUN A3BIK (PU3UKHU TIPU PEUICHUU YUYEOHBIX U
NPaKTUYECKUX 3a/1a4;

YBEPEHHO pa3NuyaTh sBJICHUS (TEIIOBOE pacliupeHue (C:KaTue), TEII0BOe
paBHOBECHE, IIOBEPXHOCTHOE HATSHKEHUE, CMAUYMBAHUE, KAIIMJUISIPHBIE SIBIICHUS,
UCIlapeHue, KOHAeHCals, JIABJIICHUE, KPUCTAJUIN3alINsl, KUTIEHUE, CLIOCOObI
Terionepeaadu (TemIonpoOBOAHOCTh, KOHBEKIINS, U3yUYE€HHE), TEIIOBbIE TOTEPH,
AIEKTPU3ALMS TEJI, B3AUMOAECHUCTBUE 3aPAI0B, ICUCTBUS AJIEKTPUUECKOTO TOKA,
KOPOTKO€ 3aMbIKAHUE, B3aUMOJAEHCTBUE MAarHUTOB, JIEICTBUE MArHUTHOTO TMOJIA Ha
MPOBOJIHUK C TOKOM) [0 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKHX SBJICHUN B OKPYKAFOIIIEM MHUPE
(B TOM ymcIIe (pU3NYSCKUE SIBIICHUS B IPUPOJIC: MOBEPXHOCTHBIC M KAITUJUIIPHBIC
SIBJICHUS B TIPUPOJIC, KPUCTAILIBI B IpUpoje, u3inydenune ComHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI, 00pa30BaHKUE POCHI, TYMaHa, HHES, CHera,
AIEKTPUYCCKHE ABJICHUS B aTMOC(depe, IIEKTPUUSCTBO KUBBIX OPraHU3MOB,



MarHuTHOE ToJie 3eMJIH, Ipeiid MOIOCOB, POJIb MATHUTHOTO TIOJIS JUISl )KU3HU Ha
3emuiie, NOJIIPHOE CUSHUE), IPU 3TOM MEPEBOIUTDH MPAKTUYECKYIO 3a]1a4y B
y4eOHYI0, BBIICIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUYECKUX SBICHUN;

ONKCHIBATh U3yUEHHBIE CBOICTBA TeN U (DU3UUECKUE SBIICHUS, UCTIOJIb3YSI
dbu3nuecKre BeIUYUHbI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJUYECTBO TEILJIOTHI,
paborta rasa, yJieiabHasi TeIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA MJIaBJICHHUS,
yZenabHas TerjaoTa napooOpa3oBaHusl, yAeIbHas TEIIOTa CrOPaHUsl TOILUINBA,

KO3 (UIMEHT [0JIE3HOTO AEMCTBUSI TEIIOBOM MAalllMHbI, OTHOCUTENbHAS BIAKHOCTb
BO3J1yXa, JICKTPUYECKUM 3apsll, CUjla TOKA, JJIEKTPUYECKOE HANPSKEHUE,
CONPOTHUBJIEHUE NPOBOAHUKA, D/]C B lIenM NOCTOSHHOTO TOKA, 3JIEKTPUYECKOE
yZ€IbHOE CONPOTUBIICHUE BEIIECTBA, pa00Ta U MOILIHOCTD JIEKTPUUECKOTO TOKA),
IpU OMHMCAHUU MIPABUIIBHO TPAKTOBATh (PU3UUECKHUI CMBICI UCTIOIB3YEMBIX
BEJIMYMH, X 0003HAUYCHUS U €AMHULIBI (PU3UUECKUX BEJIUYMH, HAXOAUTH (DOPMYIIBI,
CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BETMYMHAMU, CTPOUTh
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepUu30BaTh CBOMCTBA T, (PU3UUECKUE SIBJICHUS U MPOIECCHI, UCTIONB3YS
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA,
ypaBHEHHUE TETIOBOTO OallaHCca, 3aKOH COXPAHEHHUS SJIEKTPUUYECKOT0 3aps/ia, 3aKOH
Kysona, mpuHUuMI cynepro3uiuy 3IeKTPUYECKUX MMoJei, 3aKkoH OMa 7151 ydacTka
nienu, npasmia Kupxroda, 3akon Oma asist mosHo# nienu, 3akon Jxoyns-Jlenna,
3aKOH COXPAHEHHS YHEPTUH, IPU ATOM pa3ndaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U €ro MaTeMaTU4ECKOE BBIPAKECHUE;

CTPOUTH IPOCTHIC (PU3UUECKUE MOJEITH PEATbHBIX 00BEKTOB, ITPOIIECCOB U SBJICHUH,
BBIJICJISTH MIPU ATOM CYIIIECTBEHHbBIE U BTOPOCTENIEHHBIE CBOMCTBA OOBEKTOB,
MPOIIECCOB, SIBJICHUM, MPUMEHSATh (PU3MUECKUE MOJIEIH IS O0BICHEHUS
(bU3UYECKHX MPOIECCOB U PEIIeHUs YUeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBICHUS, IPOLIECCH M CBOWCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CUTyallUuH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, U pelaTh
KayeCTBEHHbIE 3aJ[au, B TOM YHCJIE TPEOYIOIUE YNCICHHOTO OLIEHUBAHUS
XapaKTepPHBIX 3HAUCHUH (PU3NYECKUX BETMYHH, TPU STOM BHIOMPATh a/IEKBAaTHYIO
(U3NYECKYI0 MOJIEINb, BBISBIISITh IPUYUHHO-CIICACTBEHHBIE CBSI3U U BBICTPAUBATh
JIOTUYECKYIO LIEMOYKY PACCYX ICHUIM C ONTOPOM HA M3yUYEHHBIE CBOMCTBA
($u3HUECKUX ABJICHUMN, (PU3NUECKUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJIEIIN;

YBEPEHHO peliaTh pacy€THbIC 3a/1a4u (C Onopoi Ha 2—3 ypaBHEHHUSI) 110 U3y4aeMbIM
TeMaM Kypca (pU3HKH, BEIOUpas aleKBaTHYIO (PU3MUECKYIO0 MOJIETD, C
UCTIOJIb30BaHUEM 3aKOHOB U (hOPMYJI, CBA3BIBAIOIINX (PU3NUECKHE BETUUYHHBI,



3aIMCBhIBATh KPATKOE YCIOBUE U PA3BEPHYTOE PELICHUE 3a/1a4H, BBIABIIATh
HEJIO0CTAIOIINE WM U30bITOYHBIE JAHHBIE, 0OOCHOBBIBATH BEIOOP METO/1a PEIICHUS
3a/1a4M, UCTIOJIb30BaTh CIIPABOYHBIE JAHHBIE, IPUMEHATH METOIBI aHAJIN3a
pa3MEepHOCTEN, HCOIb30BATh rPaUUECKe METO/IbI PEILICHUS 3a/1a4, IPOBOJUTh
MaTeMaTU4YeCcKue MpeoOpa3oBaHus U Pacy€Thl, OLICHUBATh PEATUCTUYHOCTD
MOJIYYEHHOT'0 3HAYCHHS (PU3NUYECKON BETMUMHBI U ONPENIEIATh Pa3MEPHOCTD
(bu3MUECKON BEIMYUHBI, TOJTYYEHHOU MpU PEeIICHUH 3a/1a4K;

pacrno3HaBaTh MPoOIEMbI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIU (PUIUIECKUX
METOJIOB, U TIPeIaraTh OPUEHTUPOBOYHBIN CIIOCOO PEIIeHHUs], B ONTMCAHUU
UCCIIEOBAHUSI PACcIO3HABATH IPOBEPSIEMOE MPEATIONIOKEHNE (TUIIOTEY ),
VHTEPHPETUPOBATH NIOJYUYCHHBIN PE3YJIIbTAT;

MIPOBOIUTH OTIBITHI IO HAOIOACHUIO (DU3UIECKUX SIBJICHUHN WA (DU3UICCKUX
CBOMCTB TeN (KamWIISIpHBIC SBJIICHUS, 3aBUCUMOCTb JIABJICHHSI BO3AyXa OT €ro
00BEMa 1 TemMIepaTyphl, CKOPOCTH MPOIIecca OCThIBAHUS (HArpeBaHMsI) IPU
U3JTYyYEHUH OT IBETA M3ITydarolieil (MOTIO0MAI0NIei ) MOBEPXHOCTH, CKOPOCTh
UCTIaPCHUS BOJIBI OT TEMITepaTypPhl )KHJIKOCTH U TJIOMAIN €€ ITOBEPXHOCTH,
ANIEKTPHU3ALNS TEN U B3aUMOCHCTBHE AIEKTPUICCKUX 3apsI0B, B3aMOICHCTBHIE
MOCTOSTHHBIX MarHUTOB, BU3YyaJIM3aIlisi MAarHUTHBIX TIOJICH MMOCTOSTHHBIX MAarHUTOB,
JEHUCTBYSA MarHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM, CBOMCTBA DJIEKTPOMAarHuTa,
CBOMCTBA AJIEKTPOIBUTATEISI IIOCTOSTHHOTO TOKA): (JOPMYJIMPOBATH MTPOBEPSIEMOE
peanoioxkeHue (TUImoTe3y) O BO3MOXKHBIX pe3yibTaTax HaOIIOACHUH,
CaMOCTOSATEIILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Ha00Opa 000py1I0BaHNA,
OTHCHIBATH XOJI OMBITA U (DOPMYIUPOBATH BHIBOJIHI;

MPOBOJIUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (DU3NYECKUX BEJIMYMH (TeMIepaTypa,
OTHOCHUTEJIbHAA BIAXXHOCTh BO3/1yXa, CUJIa TOKA, HAMPSHKEHUE, Y IeJIbHAs
TEIJIOEMKOCTh BEIIECTBA, CONMPOTUBIICHUE MPOBOIHNKA, pa00Ta U MOITHOCTh
ANEKTPUYECKOTO TOKA) C UCIOJIb30BAHUEM aHAJIOTOBBIX U IIU(GPOBBIX TPUOOPOB,
000CHOBBIBaTh BHIOOP METO/1a M3MEpEHUs, (PUKCUPOBATH MMOKA3aHUs TPUOOPOB,
HaXOJUTh 3HAYCHUE U3MEPSIEMOM BEJTMYMHBI C IOMOIIBIO YCPEIHEHUS PE3yJIbTaTOB
CEpUH U3MEPEHUN U OLICHUBATh IOTPEIHOCTh U3MEPEHU;

IMPOBOJAUTD SKCIICPUMCHTAJIbHBIC UCCIICAOBAHNA 3aBUCHUMOCTEH (1)I/IBI/I‘IGCKI/IX
BCJINYNH (3aBI/ICI/IMOCTB AaBJICHUA BO3J1yXa OT €TI0 00BéMa 1 Harpc€BaHu:A WA
OXJIaXKACHUA, UCCIICAOBAHUC ABJIICHUA TeII000MeHa IIpru CMCIIMBAHUU XOHOI[HOﬁ u
FOpH‘ICﬁ BOJbI, 3aBUCUMOCTL COIIPOTHUBIICHHA IIPOBOAHHWKA OT €0 JJIMHBI, IJIOIIAaAN
IMONepeYHOTroO CCUCHUA U YACIBbHOI'O COIIPOTHUBJICHNA BCIICCTBA IIPOBOAHHKA, CHIIbI
TOKa, IMPOTCKAIOMICTO Y€PE3 ITPOBOJHUK, OT HAIIPSAKCHUS HAa IIPOBOAHHUKCE,



HCCJIICAOBAHUC ITOCIICAOBATCIIBHOI'O M IIAPAJJICIIBHOI'O COGI[I/IHGHI/Iﬁ HpOBOI[HI/IKOB)Z
COBMCCTHO C YUUTCJICM CI)OpMy.]'H/IpOBaTI) 3aJlavy U I'MIoTe3y UCCICIOBAHUS,
CaMOCTOATCIIbHO INIAaHUPOBATH UCCICAOBAHUEC, CaMOCTOATCIILHO COGI/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY C MCITOJIb30BAHUCM MHCTPYKIWUH, IPCACTABIIATD
IMOJIYYCHHBIC 3aBUCUMOCTHU (1)I/ISI/I‘ICCKI/IX BCJINYHH B BUJC Ta6J'II/IH u Fpa(i)I/IKOB,
OLOCHMBATH MOIpCITHOCTH, ACJIATL BIBOALI 110 PE3YJIbTaTaM HCCIICAOBAHMAA,

coOmro1aTh MpaBuiIa 0€30MacHOro Tpy/ia Mpu pabdoTte ¢ 1adopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI AEHCTBUS U3YUCHHBIX IPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB C OMOPOM HA UX ONMHUCAHMS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHS TOMOB, TUTPOMETp, TapoBasi TypOHHA, aMIIEPMETP, BOJIBTMETP,
CUYETUHMK JIEKTPUUYECKON IHEPTUH, DJIEKTPOOCBETUTEIbHBIE TPUOOPHIL,
HarpeBaTeIbHbIE JIEKTPONPUOOPHI (IPUMEPHI), MPEAOXPAHUTENN U UX IPUMEHEHHE
B OBITY M TEXHUKE, IPUMEHEHUE MTOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMATrHUTOB,
3JIEKTPOJBUTaTENb MOCTOSSHHOTO TOKA), UCTIONb3Ys 3HAHUSI O CBOMCTBAX
(bu3MUecKuX ABJICHUI, HEOOXOANMbBIE (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIC TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI 110
CXEMaM U CXEMATHUYHBIM PUCYHKaM (’KUIKOCTHBIA TEPMOMETP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JABUraTENIb BHYTPEHHETO CrOPAHMS, JIEKTPOCKOIL,
peocTar), COCTABIIATh CXEMBI JIEKTPUYECKHUX LENEHN C MOCIEA0BATEIbHBIM U
napasuieJIbHbIM COCTMHEHUEM 3JIEMEHTOB, pa3indasi yCIOBHbIE 0003HAUCHUS
3JIEMEHTOB JJIEKTPUUYECKUX LENEH, NCIIOIB30BaTh CXEMBI M CXEMAaTUYHbIE PUCYHKHU
U3YYEHHBIX TEXHUYECKUX YCTPOMUCTB, U3BMEPUTEIBHBIX TPUOOPOB U
TEXHOJOTUYECKHUX MPOLIECCOB MPHU PEIICHNUN YYeOHO-MPAKTUYECKUX 3a/1a4;

PUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O TPUMEPaX ) MPAKTHIESCKOTO
UCTIOh30BaHUS (PU3NICCKUX 3HAHUN B TTIOBCETHEBHOM JKU3HH TSI 00€CTICUCHIISI
0€30MacHOCTH MIPH O0paIlleHUH ¢ TPUOOpPaMU M TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHUS 3JI0POBbs M COOIOACHHUS HOPM HKOJIOTHYECKOTO TTOBEACHUS B
OKPYIKaIoIIEH Cpeae;

OCYLIECTBJIATh NOUCK UH(pOpMAIMKU (PU3HYECKOro coAepkanus B IHTepHeTe,
CaMOCTOATENbHO (OPMYIUPYS TOMCKOBBII 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
Y CPaBHEHUS JAOMOJTHUTENbHBIX HCTOYHUKOB BBIAEISATh HHPOPMALIUIO, KOTOpast
SBIIAETCS POTUBOPEYNBOM WIIM MOXKET ObITh HEAOCTOBEPHOM;

UCIIOJIb30BAaTh MPU BBHITTOJHEHUH YUEOHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO
JIUTEpaTypy HPU3UUECKOTO COJIEPKaHMs, CIIPABOYHBIE MATEpUAJIbl, PECYPCHI CETH



HNurtepuer, BnaneTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus
uH(GOpMAITIHU U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO;

co3/71aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHHUs, 0000111ast
UHPOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (PM3UUYECKOTO COJCPKAHUS, B TOM UHCIE
MyOIMYHO MPEACTABIAThH PE3yIbTaThl MPOSKTHON WIIM UCCIIEIOBATEECKON
JeSITeIbHOCTH, TIPU TOM TPaMOTHO MCTIOIh30BaTh H3yUEHHBIA TOHITUHHBIN
anmapar Kypca GU3UKH, COIPOBOXKAATH BHICTYIICHUE TPe3eHTalNeH;

IPU BBINIOJTHEHUH YY€OHBIX MPOEKTOB U UCCIEI0BAaHUN (PU3NUECKUX MTPOLIECCOB
pacnpenensiaTe 00s13aHHOCTH B TPYIIIE B COOTBETCTBHUHU C ITOCTABICHHBIMU 33a4aMH,
CJIEIUTH 3a BBINOJIHEHUEM IUIAHA IEUCTBUI U KOPPEKTUPOBATH €TI0, a/I€KBATHO
OLIEHHMBATh COOCTBEHHBIN BKJIAJ] B I€ATEIHHOCTh TPYIIIbI, BHICTPAUBATh
KOMMYHUKATHBHOE B3aUMOJEICTBUE, IPOSBIISASL TOTOBHOCTh pa3peiiarh
KOH(DJIUKTBHI.

K xoniry oOydenus ¢ 9 knacce nipeiMETHbIC PE3YJIbTATHI HA YTITyOJI€HHOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCII0JIb30BAaTh MOHATHS (CHCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JNBUKEHUS, HEBECOMOCTb U MIEPETPY3KH, LEHTP TAKECTU, MEXAHUIECKUE BOJIHBI,
3BYK, HHPA3BYK U yJIbTPA3BYK, JIEKTPOMArHUTHbIE BOJIHBI, PEHTT€HOBCKOE
U3ITy4eHHE, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, MICTOYHHUKH CBETa, OJIM30PYKOCTh U
JaNbHO30PKOCTh, CIEKTPHI UCITYCKaHUS U MOIJIOUIEHUs, alb(a-, 0eTa- 1 raMmMa-
U3ITyYEHHUsI, U30TOIBI, A/IEpHAst U TEPMOsIEpHas JHEPreTUKa) U CUMBOJIMYECKUI
A3bIK (DU3MKYU IPU PELLIEHUH YUEOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3inyath BJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHENHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEITHOE ABM)KEHNE, CBOOOIHOE MaIeHUE TeT,
JBUYKEHHE IO OKPY>KHOCTH, B3aUMOJCHCTBHE TEJI, paBHOBECHE MaTepUaIbHON
TOYKH, PEAKTUBHOE JABM)KEHHE, HEBECOMOCTb, KOJieOaTeIbHOE ABIKEHNE
(rapMOHHMYECKHE, 3aTyXalOIlKe, BEIHYKIEHHbIE KOJIE0aHus), pE€30HAHC, BOJTHOBOE
JBUXKEHUE (paclpoCTpaHEHUE U OTPAaKEHUE 3BYKa, MHTep(depeHuns u qudpakius
BOJIH), IPSIMOJINHENHOE PACIIPOCTPaHEHHE, OTPAKEHUE U TIPEJIOMIIEHHUE CBETA,
IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIokKeHUE OEI0ro CBeTa B CIEKTP U
CJIOKEHUE CIEKTPATbHBIX I[BETOB, ECTECTBEHHAS PAJIMOAKTUBHOCTb, BOSHUKHOBEHUE
JMHEWYATOro CIEKTpa U3JIy4eHHUs) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBICHUE;



pacrno3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NYECKUX SABJICHUHN B OKPYKAIOIIEM MUPE
(B TOM uncie pu3nUecKue ABJICHUS B IPUPOJIE: IPUIUBBI U OTIUBBI, IBUKCHHE
wiaHeT COJIHEYHOM CHCTEMBI, PEAKTUBHOE JIBUKEHHUE JKUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB )KUBOTHBIMU, 36MJIETPSICEHUE, CENCMUYECKHUE BOJIHBI, IlyHAMH,
9X0, IIBETA TEJ, ONTUYECKHUE SBJIEHUS B IPUPOJIE, OMOIOTHUECKOE IEUCTBHUE
BUJUMOTO, YIBTPa(prOJIETOBOTO U PEHTTEHOBCKOIO U3JIyYeHH, €CTECTBEHHBIN
PaANOaKTUBHBIN (POH, KOCMUUYECKHE JIy4H, PAAMOAKTUBHOE U3TyUYE€HUE TPUPOIHBIX
MUHEPAJIOB JIEHCTBUE PAJMOAKTUBHBIX M3JIYUCHHUI HA OPraHu3M YellOBEKa), IpH
9TOM NEPEBOIUTH MPAKTUYECKYIO 337auy B YUeOHYI0, BBIACIATH CYILIECTBEHHBIE
CBOIcTBa (IpU3HAKK) PU3UUECKUX SBICHUI;

OMHCHIBATh U3yUCHHBIE CBOMCTBA TeN U (PU3UUECKUE SIBIICHUS, UCTIONIB3Y I
dbu3nUecKre BEIMYNUHBI (CPEIHSIST 1 MTHOBEHHAs! CKOPOCTh Teja Mpu
HEPABHOMEPHOM JBMKEHUH, YCKOPEHHUE, TIEPEMEIICHNUE TTPU PaBHOYCKOPEHHOM
PSIMOJIMHEWHOM JBUKEHUH, YTJIOBAsi CKOPOCTh, IICHTPOCTPEMHUTEIIBEHOE YCKOPEHHUE,
CHWJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSKECTH, yCKOPEHHE CBOOOTHOTO MaICHUS, BEC
Tena, MEHTP TSHKECTH TBEPIOTO TENa, UMITYJIbC Tela, UMITYJIbC CHITbI, MOMEHT CHITHI,
MeXaHUYecKas paboTa M MOIIHOCT, IOTEHIINAbHAS SHEPTHS TeJla, IIOTHATOTO Ha
MTOBEPXHOCTBIO 36MJIH, TTOTCHITHAIBHAS SHEPTHUS CKATOW MPY)KUHBI, KHHETHYCCKasI
SHEPrusl, MOJTHAST MEXaHNUECKast SHEPTHs, IIEPUO]T U YacTOTa KoeOaHuH, mepuo/I
MaTEeMaTHYECKOTO ¥ MPY>KUHHOTO MAasSTHUKOB, JJTWHA BOJHBI, TPOMKOCTb 3BYKa H
BBICOTA TOHA, CKOPOCTh CBETA, TIOKA3aTeIb MIPEIIOMIICHUS CPEJIbI), IPU ONMCAHUH
MPABUWIHHO TPAKTOBATH (PU3UUECKUIN CMBICI UCIIOJIb3yEMbIX BEJIMYMH, UX
0003HaYeHUS 1 eAUHUITBI PU3NIECKUX BEITUYHUH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UUYECKYIO BEIIMUYMHY C IPYTUMHU BETMINHAMU, CTPOUTH
rpaduKy U3Yy4EeHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTepU30BaTh CBOMCTBA TN, (GU3UUECKUE SIBJICHUS U MPOIECCHI, UCTIONB3YS
3aKOH COXpPAaHEHUS SHEPIUH, 3aKOH BCEMUPHOTO TATOTECHHUS, TIPUHITUTT
CYyNepHo3UILIMK CUJI, MPUHIIMI OTHOCUTENIbHOCTH [ anuies, 3akonsl HeloTOHA, 3aKOH
COXpaHEHUS UMITYJIbCA, TEOPEMY O KHHETUYECKOUN HEPruH, 3aKoH ['yka, 3aKoH
bepnyinu, 3aKOHBI OTpakKeHUs U MPETOMIICHUSI CBETa, POPMYITy TOHKOM JIMH3HI,
IJIaHETAPHYIO0 MOJIEb aTOMa, HYKJIIOHHYIO MOJIEJb @aTOMHOTO $/1pa, 3aKOHBI
COXpPaHEHMS 3apsI0BOTO U MACCOBOIO YHCEI MIPU SIAEPHBIX PEAKIUAX, IPU 3TOM
pasznuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MAaTEMAaTHUECKOE BHIPAKCHHE;

CTPOUTH (PU3UUECKUE MOJIEIIN PEAIBHBIX O0OBEKTOB, IPOLIECCOB U SIBJICHUH,
BBIJICJIATH [IPU 3TOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
IIPOLIECCOB, SIBIICHUH, IPUMEHATh (U3HMUECKUE MOJIETH 1J1s1 OOBICHEHHUS
(bu3MUECKUX MPOLIECCOB U PEIICHMs YUEOHBIX 3a/1a4;



O0OBSACHATHh PUBNYECKUE SIBJIICHHUSI, POIIECCHI U CBOMCTBA TEN, B TOM YHCIIC B
KOHTEKCTE CUTYALIMM MMPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA, U PELIATh
KaueCTBECHHBIC 33]]a4M, B TOM YHCJIC TPEOYIOIINE YUCICHHOTO OICHUBAHMSI
XapaKTEePHbIX 3HAYCHUN PU3NUYECKUX BEJIUYUH, IIPU ATOM BBIOMPATh aJ€KBATHYIO
(UBUYECKYIO MOJIEIIb, BBISIBIISITH IPUUYUHHO-CJICICTBEHHBIE CBSI3U U BBICTPAUBATh
JIOTUYECKYIO LIETIOYKY PACCYKACHUM U3 2—3 1IaroB ¢ ONOPOW HA U3yYECHHBIE
CBOMCTBa (PU3UYECKUX SABJICHUHN, (PU3NUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIENH;

YBEPEHHO peliaTh pacuéTHBIC 3a]a4H [0 H3y4aeMbIM TEMaM Kypca QU3HKH,
BbIOMpAs aJieKBaTHYI0 (PM3HUECKYIO MOJIENh, C UCTIOJIb30BAHUEM 3aKOHOB U (hOPMYI,
CBSA3BIBAIONTUX (PU3NYECKUE BEIMYUHBI, 3aMMCHIBATH KPATKOE YCIOBHUE U
pa3BEPHYTOE peIIeHUE 3a]Ja4H, BBISABIATh HEIOCTAIONINE MIIM U30BITOUHBIE TAHHBIE,
000CHOBBIBaTh BHIOOP METO/Ia PEIICHUS 3a/1a4H, UCTIIOJIb30BaTh CIIPABOYHBIC
TaHHBIC, TPUMEHSATH METOBI aHATN3a PA3MEPHOCTEH, UCIIOTH30BaTh IpaduaecKue
METOJIBI PEIICHUS 3a/1a4, IPOBOAUTH MaTEMaTHIECKHE TTPEOOPa30BaHUS U PACUETHI,
OIICHUBATh PEATMUCTUYHOCTD IMOJTYUYEHHOTO 3HAUCHUS (PHU3NICCKON BETMYHHBI U
OTIPEIEIATh Pa3MEPHOCTD (PU3NUCCKON BETMYHUHBI, TIOJYYCHHON TIPH PEIICHUN
3a/1a4w;

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIU (PUIUIECKUX
METOJIOB, U TIPEJIaraTh OPUEHTUPOBOUYHBIN CIIOCOO PEIIeHHUs], B ONTMCAHUN
UCCIIEJOBAHUSI pAaclO3HABATH IPOBEPSIEMOE MPEATIONIOKEHUE (TUIOTE3Y ), OLICHUBATD
IIPAaBUJIBHOCTH MOPSIAKA MIPOBEACHUS UCCIIEIOBAHUS, UHTEPIIPETUPOBATH
MIOJTyYEHHBIN PE3YJIbTAT;

IIPOBOJIUTH OTIBITHI 10 HAOIOACHUIO (DU3UIECKUX SIBJICHUHN WA (DU3UICCKUX
CBOMCTB Ten (M3yueHue BTOporo 3akoHa Hel0TOHA, 3aKOHA COXpaHEHUS SYHEPTHH,
3aKOHA COXPAHCHHS UMITYJIbCa, ICHCTBUE 3aKOHA BepHYIIM 1 BOSHUKHOBEHUE

0 TEMHOM CHITBI KPbLJIa, 3aBUCUMOCTD IEpH0/1a KOJIeOaHUH TPy KUHHOTO
MasiTHAKA OT MacChl rpy3a M )KECTKOCTH MPY>KUHBI M HE3aBUCHMOCTD OT aMILTHTYIbI
MaJIbIX KoJieOaHUM, TPAMOJIMHEHHOE PACIIPOCTPAHCHHE CBETA, Pa3IOKeHHE 0eI0ro
CBETa B CIIEKTP, U3yUCHHE CBONCTB M300PXKECHUS B INIOCKOM 3€pKajie U CBOMCTB
H300pakeHUs MpeIMeTa B COOMparoIel TuH3e, HaOI0IeHUE CIIONMIHBIX U
JUHEHWYATHIX CIICKTPOB H3IyYeHHUs): (OPMYIHUPOBATH MPOBEPSIEMOE
IPeArnoaoxkeHne (TUIoTe3y) O BO3MOXKHBIX pe3ybTaTax HAOMOACHUH,
CaMOCTOSATEILHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO HaOOpa 000pyI0BaHNS,
OTIHCHIBATH XOJI OMBITA U (POPMYIUPOBATH BHIBOIHI;

IPOBOJUTH IPU HEOOXOJUMOCTH CEPUIO MPAMbBIX U3MEPEHUH, ONPEIEIIss CpeIHES
3HAYEHUE U3MEPSIEMOM BEJIMYMHBI U ONIPEEIISAS IOTPEIIHOCTD PE3YIBTATOB MPSMBIX



U3MepeHuid, 000CHOBBIBAThH BHIOOP cII0C00a U3MEPEHUS (M3MEPUTEIHHOTO
npubopa);

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHUS (DHU3NUCCKUX BETUYUH (CPEITHSISI CKOPOCTh U
YCKOPEHHE TeJla IPH PAaBHOYCKOPEHHOM JBMKEHUH, YCKOPEHHE CBOOOTHOTO
najcHus, )KECTKOCTh MPYKUHBI, KOAPOUIIMESHT TPEHUS CKOIBKCHHS, MEXaHUYECKasl
paboTa ¥ MOIIHOCTbh, YAaCTOTA M MEPHO]] KOJICOAHUI MaTeMaTHIECKOTO U
NPYKHHHOTO MasiTHUKOB, OKYCHOE pacCcTOsSTHUE COOMpAIOIIEH JIMH3BI U €€
ONITUYECKAs CHJIA, paTMOAKTHBHBIN ()OH) C HCIIOIH30BAaHHEM aHAJIOTOBBIX U

1 (POBBIX TPUOOPOB: OOOCHOBBIBATH BHIOOP METOa U3MEPEHUS, TUIAHUPOBATH
U3MEPEHHUs, CAMOCTOSITEIbHO COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY,
BBIYHCIIATH 3HAYCHUE BEIMYMHBI U aHATTU3UPOBATH MOJIYYCHHBIC PE3YJIbTATHI,
OIICHUBAS MTOTPEITHOCTH PE3YIHTATOB KOCBEHHBIX N3MEPCHHUIA,

MIPOBOIUTH IKCIIEPUMEHTATBHBIC UCCIEAOBAHMS 3aBUCUMOCTEH (DH3UISCKUX
BEJTUYHH (3aBUCUMOCTH IIyTH OT BPEMEHH TIPHU PAaBHOYCKOPEHHOM JBHKEHUU 0€3
HAaYaJIbHON CKOPOCTH, 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBLKEHUS OT CHJIBI
HOPMAaJILHOTO JaBJICHUsI, EpUO/Jia KoJieOaHU MaTEMaTUYECKOT0 MasTHUKA OT
JUTMHBI HUTH, OTIPEJIeJIEHUE YCKOPEHHS CBOOOIHOTO MaACHUs, UCCIISIOBAHNE
W3MEHEHUsI BEJTMYMHBI M HAIIPABJICHUS UHIYKIIMOHHOTO TOKAa, 3aBUCUMOCTh yTJja
OTPaXEHMS CBETA OT yTJIa MaJICHHs, YTIila IPEJIOMJICHHsI OT yIJIa IMaJICHUS] CBETOBOTO
Jy4a, UCCIIeIOBAaHKME TPEKOB: U3MEPEHNE SHEPTUH YaCTHUIIBI IO TOPMO3HOMY ITyTH
(mo doTorpadusam)): COBMECTHO C yUUTelIeM (POpMyIUPOBATh 33/1a4y U THIIOTE3Y
HCCIICIOBAHUS, CAMOCTOSITEIIFHO IIAHUPOBATH UCCICAOBAHNE, CAMOCTOSATEIIHHO
coOupaTh IKCIIEPUMEHTATBHYIO YCTAHOBKY, MTPEACTABIISTH MMOTyYEHHBIC
3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUJE Ta0OJIUI] U TparKOB, OLIEHUBATh
MOTPEILIHOCTH, JAeaTh BEIBOJBI 110 PE3yJIbTaTaM HCCIIEI0BAHUS;

cobJroaaTh paBuiia 6€30MacHOro Tpy/a Mpu padboTe ¢ 1a00paTOpHbIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS U3YUEHHBIX IPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB C OMOPOM HA UX ONMMCAHMS (B TOM YHCIIE:
CIUIOMETP, JATUYMKHU [OJOKEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
HEPUCKOII, oToanmapaT, MUKPOCKOII, TEJIECKOII, ONITUYECKUE CBETOBO/IBI,
CIIEKTPOCKOTI, 103UMETP, Kamepa BuiabcoHa), UCNONIb3ysl 3HAHUS O CBOMCTBAX
(bu3HUECKUX ABJICHUIA U HEOOXOANMbIE (PU3NUECKNE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH U3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3BMEPUTEIBHBIX TPUOOPOB M TEXHOJIOTMUECKUX MPOIIECCOB MPHU



peIIeHNH Y4eOHO-TTPAaKTUYECKUX 3a]1a4, ONTUYECKUE CXEMBI JIJIsl TOCTPOCHUS
M300paKEHUI B ITIOCKOM 3€pKajie M COOMpPAIONIEH JIMH3E;

IPUBOJUTH MPUMEPHI (HAXOUTh UH(OPMAIIUIO O MPUMEPAX) MPAKTUYECKOrO
UCIOJIb30BaHUs (PU3MYECKUX 3HAHUHN B TOBCEIHEBHOM KM3HU JJI1 00€CTICUCHHUSI
0€30MacHOCTH NP OOpallleHUH ¢ TPUOOpPaMU U TEXHUYECKUMH YCTPOUCTBAMM,
COXpaHEHUS 3JI0POBbs U COOIIOACHUS HOPM HKOJIOTHYECKOTO OBEACHUS B
OKpY’Karollen cpese;

OCYIIECTBJISATH TOUCK UH(pOpMAIK (PU3MIECKOoro cojepkanus B IHTepHeTe,
CaMOCTOATENEHO (OPMYITUPYS MOMCKOBBIH 3aMPOC, HAXOIUTh ITyTH OTNPECICHHUS
JIOCTOBEPHOCTH MOJTYyYEeHHON MHPOPMAIINK HA OCHOBE UMEIOIINXCS 3HAHUN U
JOTIOJTHUTEIIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBIIIOJIHEHUH YUEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
IUTEePaTypy (HU3NUECKOTO COJIEp KaHUs, CIIPABOYHBIE MaTepUalbl, PECYPChI CETU
WNurepHeT, Bnaierh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, MPEe0Opa3oBaHUs
MH(pOpPMAIUHU U3 OJJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHNS Ha OCHOBE
uHGOPMAITNHN U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COACPIKAHUS, TyOIUIHO
IPEICTABIIATh PE3YIbTAThI IPOCKTHOM MIIM UCCIIEN0BATEIBCKON JEATENBHOCTH IIPU
HTOM I'PaMOTHO MCIIOJIb30BaTh U3YYEHHBIN TOHATUMHBIN anmnapaTr u3y4aeMoro
paznena (U3UKU U COITPOBOKIAThH BBICTYIIEHUE TPE3EHTALUEN C YUETOM
0COOEHHOCTEN ayJMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KonunuectBo yacos DNEeKTpOHHbIE
No 11/ HaumenoBaHue pa3ienoB u TeM (g poBbIe)
°o /I
POrPaMMbI Bcero Koutponbhbie | IIpakTHYECKUE | oGpasoBaTenbHbIe
paboTHhI paboThI pecypesl
Pasznes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY’KalOLIEero Mupa
1.1 Pu3nkKa — HayKa O IPUpPOae 2
1.2 du3nyecKre BEINYNHbI 4 3
13 EcrecTBeHHO-HAay4YHBIN METO/L ) |
' HO3HAHMS
Hroro no pazneny 8
Paspneu 2. IlepBoHayanbHbIe CBEJACHUS O CTPOCHHHU BellleCTBA
2.1 CrpoeHue BeliecTBa 2 1
JIBU>KEHUE U B3aUMOJICCTBUE YACTHUI]
2.2 4 2
BEILIECTBA
2.3 ArperatHble COCTOSTHUS BEILIECTBA 1




Hroro no pazneny 7

Pa3nen 3. /IBu:keHMe U B3aUMOJAEeCTBHE TeJl

3.1 MexaHn4ecKkoe JIBIKCHUE 10
3.2 Nuepius, macca, MiI0THOCTh 9

33 Cuna. Buabe! cun 15
Uroro no pazneny 34

Pasznen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTE U ra30B

Jasnenue. [lepemava naBienus

4.1 TBEPABIMU TEJIAMU, )KUIKOCTAMU U 5
rasaMu

4.2 JlaBieHue XUAKOCTH 6

4.3 ATtMochepHoe 1aBlieHHe 5

JlercTBUE )KUJKOCTH U Ta3a Ha

4.4
IMOT'PYKCHHOC B HUX TCJIO

12

Uroro no pazneny 28

Paspnes S. PaGora 1 MOLIHOCTB. JHEpPrus

5.1 PaGora u MomHoCTb 6




5.2 [IpocThie MEXaHU3MBI 8 2
53 MexaHnueckast SHEPTUs 5 1
Wroro no pazneny 19

Pa3nes 6. [loBTOpHTEILHO-00001IAOIIMIA MOAYJIb

[ToBTOpUTETHEHO-0000ITAOIIINIA

6.1 6
MOJIYJb
Uroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 102 3

I[TPOTPAMME




8 KIIACC

KonudectBo yacos DONeKTPOHHbBIC

Ne 11/ HaumenoBanue pa3nenos u teM (g poBbIe)

° /1

POTrPaMMBI Beero Koutponbusie | IIpakTuieckue | ogpasosarensHbie
paboThI paboThI pecypebl

Paznen 1. TeruioBble siBJIeHHS
1.1 CrtpoeHue U CBOMCTBA BEILIECTBA 6
1.2 TeroBbie MPOLIECCHI 33 1 6.5
Hroro no pazneny 39
Pazjen 2. JiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DNEKTpUUECKUE 3apsiabl. 3apsAKEHHbIE 9 |

' TeJla U UX B3aUMOJEHCTBUS
2.2 ITocTOSIHHBIN AIIEKTPUYECKUNA TOK 31 1 10
2.3 MarHuTHBbIE SBJICHUS 11 2 4
2.4 DIIEKTPOMArHUTHAs! MHY KM 7 1 1
Uroro no pazneny 58

Pasnen 3. lloBTopuTe/IbHO-00001HAOIIMIT MOAYIb




[ToBTOpHUTETHEHO-0000ITAOIIHIA

3.1 >
MOAYJ1b
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 102 225

I[TPOI'PAMME




9 KJIACC

KonnuecTBo yacos DJIEKTPOHHBIEC
Ne 11/ HaumeHnoBaHnue pa3nenoB u Tem (mudpoBsIe)
o 11/m
POTrPaMMBI Beero Koutponbusie | IIpakTuieckue | ogpasosarensHbie
paboThI paboThI pecypebl

Pazngen 1. Mexannuyeckue siBJICHHUS

MexaHUYecKoe TBUKEHNE U CIIOCOOBI
1.1 30 1 4

€ro OMUCaHUs
1.2 B3aumoneiictBue ten 18 4
1.3 3aKOHBI COXPAHEHUS 15 1 2
Uroro no pazneny 63
Paznen 2. Mexanuveckue Koje0aHUs M BOJHBI
2.1 MexaHnueckue KojeOaHus 8 3.5
2.2 Mexanuyeckue BOJIHbL. 3BYK 10 3
Uroro no pazneny 18

Pa3znen 3. Di1eKTPOMArHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI

3.1 9JI€KTpOM8IHHTHO€ II0JIC

6




QJICKTPOMArduTHBIC BOJIHBI

Uroro no pazneny 6

Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI paCIPOCTPAHEHUS CBETA 8

4.2 JIMH3BI ¥ ONTHYECKUE TTPUOOPHI 6

4.3 Paznoxenue 6enoro ceera B CEKTP 2

Hroro no pazneny 16

Paznexn 5. KBanToBbI€ sIBJICHUS

51 HcnyckaHue U NOIJIOIIEHNE CBETA 4
aTOMOM

5.2 CtpoeHue aTOMHOTO si/ipa 5

5.3 SAnepHble peakuuu 7

Uroro no pazneny 16

Paspneu 6. IloBTOpHTEILHO-00001112101IM I MOAY/Ib

MexaHWn4ecKue sIBJICHUS
6.1 (TTOBTOPHUTEIIBHO-0000 AT
MO/TYJIb)




6.0 TerutoBbIie sBICHUS (IOBTOPUTEIHHO- 3
' 00001Ia0INUI MOTYJIh)
DNEKTPOMarHUTHBIE SIBJICHUS
6.3 (TOBTOPUTENIBHO-0000IIAFOIITN I 3 1
MOJYJIb)
6.4 CBeToBbIC sBIICHUS (TTOBTOPUTEIHHO- 1 |
' 0000 MOIYJIb)
6.5 [ToBTOpUTENHEHO-0000ITAOIIHI 4
' MOJTYJTh
Hroro no pazneny 17
BIIEE KOJIMYECTBO YACOB I1
OB O CTBO HACOB IO 136 26.5

I[TPOI'PAMME




I[TOYPOYHOE IINTAHNPOBAHUE

7 KIIACC
KomnuectBo yacos DIIEKTPOHHBIE
uu(ppoBbIe
Nen/m | Tema ypoka B Konrtponshseie | [Ipaktnueckue 0Gpa3oBaTesIbHbI
Cero
paboThI paboTHI e pecypehl
1 ®du3zrka — HayKa o npupojie. ABnenus npupojasl | 1
2 DU3NIECKUE SIBIICHUS 1
dur3nyecKre BEIUYUHbL. Pa3MepHOCTD.
3 ®uznueckue npuodopsl. [lorpemnoctu npu 1
IPSIMBIX U3MEPEHUSIX
4 VYpok-uccienoBanue "M3Mepenue TMHENHBIX 1 )
pa3MepoB TEJ U MPOMEKYTKOB BpEMEHU"
5 Jlabopatopnas pabota "M3mepenue o0nEMa i |
YKUJIKOCTH U TBEpAOTO Tea"
6 Jlabopatopnas padota "OmnpeneneHue pasMepoB I |
MaJibIx Tea. Meton psijoB”
7 1

Metonabl HAy4YHOTO To3HaHus. OnucaHue




(bU3UYECKUX SABJICHUHN C TTOMOIIBIO MOJIeIeH

Ypok-uccnenosanue "[IpoBepka runoTessr:
JAIbHOCTD MOJIETA MIAPHUKA, TYIIEHHOTO

8
TOPU30HTAIBHO, TEM OOJIbIIE, UeM 0OJIbIIE
BbICOTA ITycKa"

9 Crpoenue BemecTBa. ONbIThI, TOKa3bIBAOIINE
JUCKPETHOE CTPOEHHE BEIIECTBA
JlaGopartopnas pabota "O1eHka 1uaMeTpa aToma

10 METOJIOM PsIIOB (C UCTIOIB30BAHUEM
dotorpaduii)"

Ypoxk-uccnenoBanue "HabmoneHue TenioBoro

11 pacmupenus razoB. ONbITHI 10 OOHAPYKEHUIO
NENUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSIKEHUA"

12 JIBmkenue yactul Beuecta. duddysus.
bpoyHoBCKOE BMXKEHME
Ypoxk-uccnenosanue "Habmronerne un

13 00BsICHEHHE OPOYHOBCKOI'O JIBUKEHUS U
mnddy3un"

14 BzaumojelicTBre yacTull BEIIECTBA:
OPUTSHDKEHUE U OTTAIKUBAHUE

15

AFpCFaTHBIC COCTOAHHA BCUICCTBA.




OcoOeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI

Mexannueckoe naBuxenue. [1ytes, TpaekTopus,

16
nepeMenieHme

17 PaBHOMEpHOE 1 HEpaBHOMEPHOE JBUKECHHUE.
Cxopoctb

18 HaxoxaeHue ckopocTu, MyTH U BPEMEHHU MPU
PaBHOMEPHOM MPSIMOJIMHEITHOM JABUKECHUU

19 Jlabopatopnas pabota "OnpeneneHne CKOpoCTH
PaBHOMEPHOTO JABUKEHUS"

20 I'paduxu npsiMOTMHEHHOTO PABHOMEPHOTO
JBUKECHUS

1 Pemenue 3amau no teme "Pacuer cpegnen
cKopocTH"
Jlabopartopnas pabota "OmnpeneneHue cpeaHei

22 CKOPOCTHU CKOJIbKEHUSI OpyCKa WM IIapuKa 1o
HAKJIOHHOM IJIOCKOCTH"

73 OTHOCUTEIBLHOCTD JIBMKEHUS. ClI0)KEHHE
CKOPOCTEN NP NapajuieIbHOM JBHKCHUU

24 [Tonyuenue u aHanu3 rpa)KoB 3aBUCUMOCTHU

ITyTHU U CKOPOCTHU ABMIKCHUA OT BPCMCHU




Pemenue rpaduueckux 3aaad no reme

25 "Mexanuka. PaBHOMEpHOE PSMOJMHENHOE
NBIKEeHNE"

26 SIBneHne UHEPUUHU. 3aKOH UHEPLUU
B3aumoneiicTBue Ten Kak MpUYMHA U3MEHEHUS

27 CKopocTH. Macca tena Kak Mepa UHEPTHOCTH
TeJa P MOCTYMATEIbHOM JIBUKEHUU

73 VYpok-uccnenosanue "CpaBHEeHUE MACC IO
B3aUMOJICCTBUIO TEN"

29 [limoTHOCTH BemiecTBa

30 Jlabopatopnas padota "Omnpenenenre
IJIOTHOCTH TBEPAOTO Tesa"

3 Pemenune 3agau no reme "Macca Teda.
[InoTHOCTH BemecTBa"

10 Cwmecu u crinaBbl. [IoBepXHOCTHAS U TMHEWHAS
IJIOTHOCTD
[ToaroroBka K KOHTPOJBHON PabOTE MO TEME

13 "®usuka — Hayka o npupoje. [leppoHavanbHble

CBeJICHHUSI 00 aTOMHO-MOJIEKYJIIPHOM CTPOCHUU
BenlecTBa. Mexanuka"




Koutponbshas pabora o reme "®uznka —
Hayka o npupoje. lleppoHadanbHble CBEICHMUS

34
00 aTOMHO-MOJIEKYJISIPHOM CTPOEHHUH BEIECTBA.
Mexanuka"

35 Cuna. SBnenue tsaroreHus. Cuiia TSXECTH

36 N3obpaxkenue cui. Pemenue 3amay mno teme
"OnpeneneHue CUiIbl TIKECTH"

37 Cuna ynpyrocrtu. 3akoH ['yka

38 Bec tena. 3mepenue cui. JunamomeTp

39 Ypoxk-uccnenoranue "HabmroneHne naMeHeHUS
CKOpPOCTH IIPU B3aUMOJAECHCTBUH Te"

40 Pemenue 3anau o treme "Cuia ynpyroctu. Bec
Tena"

JlabopartopHas padota "OmnbITHI,

41 JEMOHCTPUPYIOIINE 3aBUCUMOCTb PACTSIKEHUS
(medopmarium) Ipy>KUHBI OT IPHIIOKEHHON
cusbl"

42 Cuna Tpenus

43 Cnoxenue cuil. PaBHoecTByomas cuia




Penrenune 3amad mo treme "CrnoxeHHE CUII.

44
PaBHoneiicTByOIIAd cua'

45 Pemnrenue 3amad mo teme "B3anMoaelicTBHE TE.
Cuiel B MexaHuke"

Pemenue 3ama4 no teme "Cuiia tpenus”. Ypok-

46 nccienoBanue 1mo reme "McciaenoBanne
3aBUCUMOCTH CWJIbl TPEHUS OT TUIOIIAIN
CONPUKOCHOBEHUS"

JlabopartopHas padota "OmnbITHI,

47 JEMOHCTPHUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHUS
CKOJIbYKEHUSI OT CUJIbI IaBJICHUS U XapaKTepa
COIPUKACAIOLINXCS TOBEpXHOCTEM"

43 Pentenue 3amad mo teme "B3anMoaelicTBHE TE.
Cuiel B MexaHuke"

49 KoHntposnbHas padorta o reme "B3anmopeiictsue
Tea"

50 JlaBneHne TBEPABIX TEI

51 Ypoxk-skcnepumeHT "CrnocoObl onpeeneHus
JaBJICHUS TBEPJOTO Teya"

57 Ypok-uccnenoanue "3aBUCUMOCTh JaBJICHUS

rasza OT TeMIepaTyphl"




53

JlaBienue xxuakocteu u ra3os. 3akoH [Tackans

54 [IHeBMaTHUeCcKue yCTpOUCTBA

55 3aBHCUMOCTH JIaBJIECHUS KUIKOCTH OT TITyOUHBI

56 I'mppocraTnueckuil napaaokc

57 VYpok-nipoekt "M3ydeHne coodmaromumxcs
cocya0B"

53 VYpok-koHdepenius "I'uapasiuyueckue
MEXaHU3MBbI"

59 Hcnonb3oBaHue BHICOKUX JIaBJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSAX

60 Pemenue 3amau no teme "JlaBnenue xujakoctu'

61 AtMocdepa 3emiii 1 TPUYKHBI €€
CYILIECTBOBAHHSI

62 Ypoxk-uccnenoBanue "[IposiBiienre necTBus
aTMoc(epHOro naBieHus"

63 N3mepenne atmocheproro aanenus. OmbIT
Toppuuesm

64 3aBUCUMOCTH aTMOC(EPHOTO JaBICHUS OT

BBICOTHI HaJ1 ypoBHEeM Mopsi. [Tpubops st




U3MEpEeHus: aTMOC(PEepHOro AaBICHUS

bapometp-anepounna. ATMochepHoe TaBieHUE Ha

65
Pa3JIMYHBIX BBICOTAX

66 Britankusaromnias cuna. 3aKkoH Apxumena

67 Pemenue 3amau no teme "3akon Apxumena”
Ypok-uccnenoBanue "IKCIEpUMEHTATBHOE

68 oOHapyKeHHE IUCTBUS KUJIKOCTH M ra3a Ha
MOTPYKEHHOE B HUX TEJO0"
JlaGopartopnas pabota "OnpeneneHue

69 BBITAJIKUBAIOIIEH CHUJIBI, JICUCTBYIOILICH HA TEJIO

9 b

HNOTPYKEHHOE B KUJIKOCTh"

70 [naBanue Ten
Jlabopatopnas pabota "UccienoBanue

71 3aBHCHMOCTH Beca Tejia B BoJie OT o0bema
NOTPY>KEHHOM B KUAKOCTh 4acTH Teja"

72 Bosnyxonnasanue. [linaBanue cynos

7 Pemenue 3amau no teme "3akoH Apxumena.
YcinoBus mwiaBanus ten'

74

Pemenue 3amad no teme "JlelicTBUE KUIAKOCTH U




rasa Ha Iorpy>kK€HHoO€e B HuUX TeJo"

Ypoxk-npoekt "KoHcTpyupoBanue apeoMerpa
WJIY JIOJKU U ONIPEICIICHUE IPy30M0IbEMHOCTH"

[ToaroToBka K KOHTPOJIBHON paboOTE MO TEME
"JlaBneHre TBEPABIX TEN, )KUAKOCTEN U ra3oB"

KonTtponbshas pabota o teme "JlaBnenue

77 .
TBEPJIbIX TEJI, ’KUJKOCTEU U ra30B"

78 Mexanuueckas pabora

79 MoIHoCTh

20 Pemenue 3amau Ha onpeesieHre padboThl U
MOIIIHOCTH

81 PaboTa cuiibl TSDKECTH U CUJIBI TPEHUS

%) Ypok-uccnenopanue "Pacuér MomHoCTH,
pa3BUBAEMOM IIPHU MOIBEME 1O JECTHHIIE"

83 [IpocTbie MEXaHU3MBI

84 MowmeHnT cuiibl. [IpaBuino MOMEHTOB
Jlabopatopnas padora "V3ydenue npaBusia

85 phIuara Jajst oJABM>KHOTO U HETIOABUKHOTO

0JI0KOB"




86

"3o0TOE MpaBUIO" MEXaHUKH

Pemenue 3amau no reme "3010TO€E MTPaBUIIO

87 MexaHuku'" / Beepoccuiickas mpoBepoyHas
pabota
Pewenue 3amay no teme "PaboTta cuibl TSKECTH

88 u cuiibl Tpenus" / Beepoccuiickasi mpoBepoyHas
pabota

29 Ypok-npoekt "[IpoekTrpoBaHue MOIUCHACTOB C
3aIaHHBIMU TTapaMeTpaMu’”

90 Ypok-kordepenrus "IIpocTbie MEXaHU3MBI B
OBITY, TEXHUKE, XKUBbIX Opranu3max"

o1 KoaddummenT moe3noro aeicTBUs MPOCTHIX
MEXaHU3MOB

9 Jlabopatopnas padota "Onpenenenune KI1/]
MOJIBM>KHOTO Y HETTOJABMYKHOTO OJIOKOB"

93 Mexannueckas sHeprusi. Kunernueckas u
NOTEHIUAJIbHASI DHEPTUS

94 3aKOH COXpAaHEHHUS MEXAHUYECKOU SHEPTUHN

95 YPpOK-3KCTIEPUMEHT "IKCIIEPUMEHTAIIBHOE

onpcacCICHNC U3SMCHCHUA KUHETUYECKON U




MOTEHIIMAJILHON SHEPTUU NIPU CKAThIBAaHUU TeJa
10 HAKJIOHHOMU IJIOCKOCTH"

[ToaroToBKa K KOHTPOJIBHON paboOTE MO TEME

96 1
"Pabora 1 MOITHOCTE. DHEprUs"

97 KonTtponbsHas pabora o reme "Pabota u 1
MOIIHOCTh. JHEeprus"

08 Pabota ¢ Tekctamu o TeMe "MexaHU4ecKkoe 1
nBIKeHNE"

99 Pa6ora ¢ Tekctamu 1o Teme "CtpoeHue i
BemecTna"

100 Pa6ota ¢ Tekcramu no Teme "Cubl B mpupoe” 1

101 Pabora ¢ Tekctamu 1o Teme "JlaBiaeHue TBEPIBIX |
TeJ, JKUJIKOCTEH U ra3oB"

102 Pabota ¢ Tekcramu no teme "Oueprus. [IpocTsie |
MEXaHU3MBbI"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KIIACC

KonunuectBo yacoB DIIEKTPOHHBIE
No T udpoBkIe
eMa ypoka
/I yp Beero Konrtponshsl | [IpakTnueckue 0GpasoBaTelbHbIE
€ paboThI paboThI pecypehl
OCHOBHBIE MOJ0KEHUSI MOJIEKYISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1
NOATBEPKACHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpAOTO, KUIKOTO U Ta3000pa3HOTO I
COCTOSIHUH BEILIECTBA
Ypoxk-koudepennus "Kpucrammueckue u
4 amopdueie Tena. ['paden. [lomyduenue 1
HMCKYCCTBEHHBIX aIMa30B"
5 CmaumBaHKe U KamWUISIPHOCTh. [IoBepXHOCTHOE |
HATSKEHHE
6 TerioBoe paclIMpeHne U CKaTUe 1
7 Tennosoe nBuxkeHne. Temneparypa 1
8 TeMIiepaTypHbI€ IIKaJIbI 1




9 BuyTpennss sHeprus u crnocoosl €€ N3MEHEHUS
10 Buap! Tertonepenaun
Ypok-korbepenrus "Vcnons30BaHne TETITOBBIX
11 CBOWCTB BELIECTB U MATEPUAJIOB B LETAX
sHeprocoepexeHus"
12 KonnuecTBo TemnoTsl. Y nenbHas TENI0EMKOCTh
Ypok-uccnenoBanue "[IpoBepka runote3bl
13 JIMHEWHOW 3aBUCUMOCTH JJINHBI CTOJIONKA
KUIKOCTH B TEPMOMETPUIECKOM TPyOKe OT
TeMIiepaTypol"
VYpaBuenue TerioBoro 6ananca. TermoooMeH u
14 TEIJIOBOE paBHOBecHE. 3akoH HproToHA—
PuxmMana
JlaGoparopnas pabota "HccienoBanue siBICHUS
15 TeII000MeHa IIPU CMEIITUBAHUH XOJIOTHOU H
ropsiyeit Bojipl"
16 Pemenue 3amay nmo teme "TermwiooOMeH u
TEIJIOBOE paBHOBECHE"
JlaGopartopnas padota "Omnpenenenue
17

KOJIMYCCTBA TCIIOTHI, ITIOJIYYCHHOI'O BOI[OI\(JI IIpu
TETI000MEHE C HarpCTbiM MCTAJINIMYCCKUM




HUAJTUHIPOM"

IInaBnenue n OTBCPACBAHNC KPUCTAIINYCCKUX

18
BEILIECTB. Y IeJIbHAs TEIJI0Ta TUIaBICHUS

19 Pemenune 3ama4 no reme "llnaBnenue n
OTBEPACBAHUE KPUCTATUIMYECKUX TET"

20 Jlabopatopnas pabota "OnpeneneHue yaenpbHOU
TEIJIOTHI IJIABJICHUS Jibaa"
Ypok-uccnenopanue "CpaBHEHHE MMPOLIECCOB

21 IJIABJICHUS KPUCTAJUTMYECKUX TET U pa3MATryeHUsI
IpU HarpeBaHUU aMOpPQHBIX Ten"

22 [Tapoo6pa3oBanue u KoHAeHcalus. Mcnapenue
Kunenwue. Y nenapHas Terora napoodpa3oBaHusl.

23 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT
aTMOC(EPHOTo JaBIIECHUS

24 Pemenue 3anay no reme "llapoobpazoBanue u
Kumnenue"

75 Ypok-uccnenoBanue "OObICHEHUE 3aBUCUMOCTH
TEMIIEPATYPbI KATIEHUS OT AaBIEHUA"

26 HacelleHHbI 1 HEHACHICHHBIN nap. BiiaxxHocTh

BO3/IyXa




BnaxHoCTh BO3ayxa U €€ U3MEpEHHUE.

27 JlaGopartopnas pabota "Onpenenenue 0.5
OTHOCUTEJIHHOM BJIAXKHOCTH BO3ayXa"

28 Pemenne 3agau no teme "BiaxxHoCcTh"

29 Pemienue 3a1au u aHanu3 CUTyalui, CBI3aHHBIX C
SIBJICHUSIMHM MCTIAPEHUS U KOHICHCAIIUU

30 DHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMS

31 [TpyHIHIBI pabOTHI TEIUIOBBIX JABUTATEICH

1 [TapoBas TypOuHa. JIBurareiab BHyTPEHHETO
CrOpaHus

33 KIIJI TerioBoro aBurates

34 Pemenue 3amau o reme "KIIJI TemnoBoro
nBurarend"

15 VYpok-koHpepeHus "TennoBeie IBUraTeIn 1
3alMTa OKpYyKarouen cpeabt”

36 TennoBele NOTEPH B TEIUIOCETSIX

37 3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B
MEXaHUYECKUX U TEIUIOBBIX MPOIIECCAX

38

[ToaroToBka K KOHTPOJIBHOM paboOTe MO TeEME




"TertoBble siBIIeHUS. I3MEHEHNE arperaTHbIX
COCTOSIHUH BenrecTna'

KonTponrsHas padbora o teme "TemnnoBbie

39 saBieHus. I3MEHEHUE arperaTHblX COCTOSIHUM
BenrecTna"”

40 Dnextpuszanus Tei. J[Ba poaa 3apsaoB

A1 Ypoxk-uccnenosanue "MccnenoBanue crnocooos
PAa3IMYHBIX BEIIECTB HAYJIEKTPU3OBbIBATHCS "

47 B3aumoneiicTBre 3apsKEHHBIX Tell. 3aKOH
Kyiona
DnekTpudeckoe nose. Hanpsok€HHOCTh

43 aneKkTpudeckoro nois. [IpuHnun cynepno3uiuu
ANEKTPUYECKUX MOJICH

44 Hocurenu snexkrpuyeckux 3apsaoB.
DnemeHTapHblii 3apsa. CTpoeHue aroma

45 3aKOH COXpaHEHUS AIEKTPUUECKOro 3aps/ia

46 IIpoBOAHUKHU, AUDIECKTPUKHU U TTOTYIIPOBOJHUKHU

>
47 Ypok-koHpepeHus "DneKTpu3anus B

MOBCEIHEBHOM KMU3HU"




Pemenue 3amau no reme "3aK0H COXpaHEHUS

48
3JIEKTPUYECKOTO 3apsiaa”

49 DIIEKTPUYECKUN TOK. FICTOUHMKH 3JEKTPUUECKOTO
TOKa
Ypok-uccnenoranue "HccnenoBanne AeUCTBUA

50 ANEKTPUYECKOTr0 MOJIsl HA TPOBOJHUKU U
JTUDIEKTPUKH"

51 DIIEKTPUYECKHUN TOK B METaJIax

52 DIIEKTPUYECKUN TOK B )KUIAKOCTAX U ra3zax

53 DJIEKTpUYECKas ST

54 Cuna Toka. AMnepmerp

55 DIIEKTPUYECKOE HalpsDKeHne. BonbTmeTp

56 Jlabopartopnas pabota "COopka U UCIIBITAHUE
3JIEKTPUYECKOMN LEMH MOCTOSSHHOTO TOKA"

57 3aBUCUMOCTb CHJIbI TOKA OT HAINPSKEHUS. 3aKOH
OmMa ju1g yyacTka uenu
Jlabopatopnas pabota "MccnenoBanue

58

3aBUCUMOCTH CHJIBI TOKA, IPOTEKAOILETO YEPE3
PE3UCTOP, OT HAPSKEHUsSI HA PE3UCTOPE U




COIPOTHUBIICHUA pe3ucTopa”

DIIEKTPUYECKOE COMPOTUBJIEHUE. Y AETBHOE

59
CONPOTHUBJIEHUE

60 Jlaboparopnas pabota "OnpeneneHue yaeabHOTro
CONIPOTHBIIEHUS MPOBOJHUKA"

61 Pemenue 3ama4 no teme "DaeKTpuUECcKOE
CONPOTHUBJIEHUE. Y IETbHOE CONPOTHUBIICHHE"

62 Penrenue 3amau mo teme "3axkon Oma"

63 [TocnenoBarenbHOE U MapamieTbHOE COSTUHEHUS
IIPOBOJTHUKOB
Jlabopatopnas pabota "I[IpoBepka npaBuia

64 CJIOYKEHUS HAIIPSKEHUH TIPU MOCIIe10BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB"

65 Pewenue 3anay no reme "llocnenoBaTenbHoe U
napajjieIbHOe COSAMHEHHS IPOBOAHUKOB"
Jlabopatopnas padota "IIpoBepka npaBuia ass

66 CUJIBI TOKA IIPU HNapaJUIEIbHOM COEUHEHUH
pe3uctopoB”

67 Pemenue 3anay Ha npuMeHeHue 3akoHa OMma st

Pa3INIHOTO COCAMHCHUA ITPOBOJHUKOB




DJIC 1 BHyTpEHHEE CONPOTUBIICHUE NCTOUHUKA

68 .
ToKa. 3akoH OMa U1 ITIOJTHOU eI
Pemenue 3amau no teme "I/]C, BHyTpeHHEE

69 COINPOTHUBIICHUE UCTOUYHMKA TOKA. 3akoH Oma 1ist
nojHoM uenu"

70 Jlabopatopnas padota "Onpenenenue IC u
BHYTPEHHETO CONPOTUBIICHUS] HCTOYHUKA TOKA"

71 [IpaBuna Kupxroga

7 Jlabopatopnas pabota "I[IpoBepka mpaBui
Kupxroga"

7 Ypok-uccnenoBanue "M3ydyeHue BOIbT-aMIIEPHBIX
XapaKTePUCTUK HETMHEUHBIX JIEMEHTOB"

74 PaboTa snexkTpuyeckoro Toka. MouHoCTb
AIEKTPUYECKOTO TOKA

75 Jlabopartopnas pabota "Omnpenenenue paboThl U
MOITHOCTH 3JIEKTPUYECKOIO TOKA"

76 3akon Jxoyns-Jlenna. [lorpeburenu
3NEKTpUYEcKOro Toka. KopoTkoe 3ambikanue

77 Ypoxk-kondpepenius "OObICHEHUE U TPUHIIUTT

I[CﬁCTBI/ISI JOMAIIHUX OJICKTPOHAI'PCBATCIbHBIX




nprbopoB"

[ToaroToBka Kk KOHTPOJIBHON paboOTE MO TEME
"DnekTpudecKue 3apsaabl. 3apsHKEHHBIC TEJIA U UX

78
B3auMOJIeHCcTBUS. [10CTOSTHHBIN AIEKTpUYECKUI
TOK"

KoutposnbHas paborta o teme "DieKTpuyecKue

79 3apsabl. 3apsHKEHHbBIC T€Jla U UX B3aUMOJICHCTBUS.
[TocTosIHHBIN PTEKTPUYECKUN TOK"

20 [ToctostHHBIE MarHUTBl. MarHuTHOE TOJIE 3EMJIU U
€ro 3HaYCHUE ISl ’KU3HU HA 3eMJIe
Ypok-uccnenoBanue "M3ydeHrne MarHuTHOTO

81 MOJIsI TOCTOSIHHBIX MArHUTOB MPH UX
0o0beIMHEHUU U pa3feneHuu. Buzyanuzanus nomis
MIOCTOSTHHBIX MarHUTOB"

%) OmneiT Opcrena. MarautHoe mone
3JIEKTPUYECKOTO TOKA

23 OneiT AMnepa. MarHUTHOE 10JI€ KaTYIIKH C
ToKOM. [IprMeHeHne 31eKTPOMAarHuTOB B TEXHUKE

84 Cuiia Amniepa u onpenesieHre e€ HalpaBJIeHUs

g5 Pemenue 3amau no teme "Cuita Ammnepa u

omnpenesieHne e€ HanpaBieHus"




QHCKTPOIIBI/H“&TCHB ITIOCTOSHHOI'O TOKA.

86 Hcnonp30BaHue 2IEKTPOABUTaTENCH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE

87 Bcepoccuiickast mpoBepouHas padbota

88 Bcepoccuiickast mpoBepoyHas padbota

29 Jlabopatopnas pabota "V3ydenne nencTBus
MarHUTHOTIO MOJIsl Ha MPOBOAHUK C TOKOM"

90 VYpok-kondepenus "[IpakTudeckoe npuMeHeHUe
AJIEKTpoiBUTaTEIeH"

01 Jlabopatopnas pabora "KoHcTpyupoBaHue u
U3y4deHHUe pabOThI AJIEKTPOABUTATEIIS"

9 JlaGopartopnas padota "U3mepenue KI1/]
AIEKTPOABUTATEIBHON YCTAHOBKH"

93 OnbiTel apanest. 3aK0oH JIEKTPOMArHUTHOM
naaykuuu. [Ipasuno Jlenna

94 Ypok-uccnenoranue "HccnenoBanne n3MEHEHUN
3HAYCHUS U HAMPaBJICHUS WHIYKIIMOHHOTO TOKa"

05 Pemenue 3amau no reme "3akoH

37eKTpoMarHuTHOW uHaykuu. [Ipasumo Jlenma"




Dnektporeneparop. CrocoObl MoTydYeHHs

96 1
AJIEKTPOIHEPTUH
Ypoxk-koHpepeHius "DIeKTPOCTaHIIUN Ha

97 BO300HOBJIIEMBIX UCTOYHUKA SHEPTHUHU. 1
[Tpo6aemsbl dxoorun. TOIUIMBHBIE DJIIEMEHTHI U

p

AJIEKTPOMOOMIHN"

08 KounTponpsHas padota "DineKTpOMarHuTHbIE 1
aBJIeHNA"

99 Pa6orta ¢ Tekctamu o teme "TemnoBeie sBiaenus” | 1
Paborta ¢ TekcTamu 1o TeMe "DIeKTpUIeCcKre

100 | 3apsael. 3apspKeHHBIE TEa U UX 1
B3anMoaencTeue"

101 Pa6Gorta ¢ Tekctamu o teme "[locTosTHHBIN 1
AJEKTPUYECKUHN TOK"

102 Pabota ¢ Tekcramu o teme "MarauTHele i
SIBJICHUS Y JIEKTPOMArHuTHast UHAYKIus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 22.5




9 KJIACC

KonnuecTBo yacos ONeKTpOHHBIE
No Tema ypoxa 1udpoBkIe
n Beero KoHntponeHsbie | [IpakTnueckue 06pa3oBaTENBHBI
paboThI paboThI e pecypehl

1 Mexanunueckoe ABrkeHuEe. MartepuanbHas TOUKA. 1

CriocoObl ONHCAaHKsI MEXAaHHUYECKOTO JIBHYKEHHUS
) Cucrema orcuera. OTHOCUTEIBHOCTD |

MEXaHUYECKOTO JBUKECHUS
3 BekTopHbIE BEIMYHHBI, ONIEpALlUU C BEKTOPaMH, |

IIPOEKLIUUA BEKTOPOB
4 Pannyc-BexkTop MarepuaabHON TOUKH, |

NIEPEMEILICHNE HA IIJIOCKOCTH
5 PaBHOMEpHOE IPSAMOJIMHENHOE JBUKECHUE 1
6 Pemenue 3anau o treme "PaBHOMEpHOE |

NPSAMOJIMHEWHOE JBH)KEHUE"

HepaBHOMEpPHOE NPAMOIIMHENHOE IBUKEHUE.
7 CpenHsst 1 MTHOBEHHAs CKOPOCTh TeJIa IPU 1

HEPAaBHOMEPHOM JIBUKEHUU




JlaGopartopnas pabota "OmnpeneneHue cpeHen
CKOPOCTH CKOJBXEHHs OpyCKa W JIBHXKEHHUS
1IapyKa 1o HaKJIOHHOM IJI0CKOCTH"

PaBHOYCKOpEHHOE NIPAMOJIMHEWHOE IBUKECHUE.
YckopeHue

10

CKOpOCTbh paBHOYCKOPEHHOTO MPSMOINHENHOTO
nerxenus. ['paduk ckopoctu

11

Pemenne 3amau no reme "CkopocTh
PABHOYCKOPEHHOT'O MPSAMOJIMHEUHOTO JBHKEHUS

12

[lepemernienue npyu paBHOYCKOPEHHOM
PSIMOJIMHEWHOM JBUKEHUU

13

Jlabopatopnas pabota "OmnpeneneHune yCKOpeHus
TeJa MpU PaBHOYCKOPEHHOM JABUKEHUU TI0
HAKJIOHHOU IIOCKOCTH"

14

Pewenne 3anau o teme "llepemenienue npu
PaBHOYCKOPEHHOM TPSAMOJIMHEHHOM ABUKEHUN"

15

Jlabopatopnas pabota "VccrnenoBanue
3aBUCUMOCTH ITyTH OT BPEMEHHU MPHU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HadaIbHOU
ckopocTH"

16

['paduueckas uHTEpHIpETALIUsl YCKOPEHMS,




CKOPOCTH, IPOWJIEHHOTO MMYTH U MEPEMEIICHUS
JUTSL IPSIMOJIMHENHOIO IBUOKCHUS

Pemenue 3anau no teme "I"padpuyeckas
MHTEPIIPETALNS YCKOPEHUS, CKOPOCTH,

17
MPOMICHHOTO TTyTH U TIEpEMEIECHUS ISt
MPSMOJIMHEWHOTO JBUXKEHUA"

18 VYckopenne cB000IHOTO maeHus. OMbIThI
lManumnes

19 Petienue 3a1au o teme "YckopeHue cBOOOIHOTO
nageHus"

20 JIB>xeHue Tena, OpOIIeHHOTO MO/ YIJIOM K
TOPU30HTY

21 Pemenne 3agad mo teme "JIBrokeHHE TeIa,
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY"

) JlabopatopHas pabora "VccienoBanue JBUKEHUS
Tesna, OPOIIEHHOTO TIOJT YTJIOM K TOPU3OHTY"

73 Pemenne 3amad no teme "JIBH>KEHHE T10/1
JEeHCTBUEM YCKOPEHHUS CBOOOIHOTO IMaieHus "

24 JIBM>KEHHE IO OKPY>KHOCTH

25 JIuHenHas 1 yrioBast CKOpOCTb, IEPUOJ U YACTOTA




CKOpOCTh U YCKOPEHHE NPH IBUKEHUU T10

26
OKPY>KHOCTH

27 Pemienue 3ana4d no teme "JIBHKeHUE T10
OKpYyKHOCTH"
VYpok-koHpepenus "Pacno3zHaBanue u

28 NpUOIMKEHHOE ONMKMCAaHUE PA3IMYHBIX BUIOB
MEXaHUYECKOTO JIBUKEHUS"
[ToaroToBka K KOHTPOJILHOM paboOTE MO TEME

29 "MexaHnueCcKOe ABUKEHUE U CTIIOCOOBI €ro
onucaHus"

30 KoHnTposnbsHas padbora o teme "MexaHn4eckoe
JIIBUKEHUE U CIIOCOORI ero onucanus"

31 [IepBeiit 3akoH HeroToHa. BexTop criibl

19 Bropoii 3akon HeroToHa. PaBHOIEMCTBYIO1IIAs
cuia

33 Tpetuit 3akoH HetoToHa. Cyneprno3uius cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pewmenne 3anay no reme "Cuna ynpyroctu'

36 Jlaboparophas padota "HccrnenoBanue

3aBUCHMOCTH CHWJIBI YIIPYTOCTH, BOZHUKAIOIIEH B




NPY>KUHE, OT CTeNeHu AedOopMaLUK NPYKUHbBI"

37 Cuna tpenus. KoappuuueHt tpenus

18 JlaGoparopHas padorta "Omnpenenenue
kodhunreHTa TpeHus CKOIbXKEHUs"
Jlabopatopnas pabota "VccnenmoBanue

39 3aBUCHUMOCTH CHUJIbl TPEHUS CKOJIbKEHUSI OT CUJIbI
HOPMAaJIbHOTO JaBJICHUS "

40 JIBU>KEHHUE TEN 10 OKPY>KHOCTH TIOJT ICMCTBUEM
HECKOJIBKUX CHUJI

41 3akoH bepHyim u nogbEMHas cujia Kpbuia
VYpoxk-koHdpepenius "CoBpeMeHHbIE JeTaTeIbHbIE

4 anmnaparsl, CyJia Ha MOJIBOJHBIX KPBUIbSX,
AHTUKPBLIO HA CKOPOCTHBIX aBTOMOOMJISIX.
JIBm>keHHe moe3/1a Ha MarHUTHOM Moy mike"

43 Cuita TSKECTH M 3aKOH BCEMUPHOTO TATOTCHUS

44 JIBI>KEHME TEJT BOKPYT IPaBUTAIIMOHHOTO IIEHTpA.
IIepBas KocMHUUY€ECKasi CKOPOCTH

45 HesecomocTs u neperpysku

46

PaBHOBecue maTepuanbHOil TOUKU. AOGCOIIOTHO




TBEPIOE TEJIO

47 MowmenT cuitbl. [IpaBruiio MomMeHTOB

43 VYpok-uccnenoanue "OnpenenaeHue HeHTpa
TSKECTH PA3IIMYHBIX TEN"

49 Nmnynse Tena. U3sMeHenne ummyinbsca. MmMimyibce
CUJIbL. YIIPYTO€ U HEYNIPYTOE B3AUMOJCHUCTBUE

50 3aKOHbBI U3BMEHEHUS U COXPAaHEHUs UMITyJIbCca

51 PeaxTuBHOE IBMKEHHE

5) Pemienue 3ana4 1o teme "3aK0H COXpaHEHUS
uMIyJibca. PeaktuBHOE IBUXKEHHE"

53 Mexanuueckast paboTa 1 MOLIHOCTb

54 Pabora cunbl TSKECTH, CUIIBI YIIPYTOCTUA U CHUJIBI
TpEHUS
Jlabopatopnas pabota "Omnpenenenre paboThl

55 CUJIBI TPEHUS TP PABHOMEPHOM JABUKEHUU TEJIA
110 TOPU30HTAIILHON TOBEPXHOCTH "

56 CBs13b SHEprUu 1 paboTHI

57 Jlabopatopnas padota "Onpenenenue padboTbl

CUJIbI YIPYTOCTH IPU NOABEME IPy3a C




HCIIOJBb30BAHUECM HCIIOABHMXKHOT'O U ITIOABHKHOI'O

0J10K0B"

58 [ToTeHunanbHas YHEPTUSL

59 Kunernueckas sneprust. Teopema 0 KHHETHYECKOU
SHEPIUU

60 3aKOH M3MEHEHHS U COXPAHECHHSI MEXaHUYECKOU
SHEPIUU

61 Pemenne 3amau no teme "3aKOHBI UBMEHEHUS U
COXpaHEHHs] MEXaHWYeCKou sHeprun"

62 [ToaroToBKa K KOHTPOJILHOM paboTE MO TeMe
"BzaumMopeiicTBue Tea. 3aKOHbI COXpaHEeHUs"

63 KontponsHas padota no teme "B3zaumoneiictsue
TeJ. 3aKOHBI COXpaHEHHUS"
KonebarenbHoe npmxenrie. OCHOBHbIE

64 XapaKTepUCTUKH KOJIE€OAHUMN: MTepUo/I, YacToTa,
aMILIUTyAa
MaremaTtnieckuil ¥ NPy KUHHBIN MasITHUKU.

65 JlabopatopHas padota "VccrnenoBanue 0.5

3aBUCUMOCTH TIEpHOJia KoJieOaHUM rpy3a Ha HUTH
OT JUTMHBI HUTH"




JlaGoparopnas pabota "HccnenoBanue

66 3aBUCUMOCTH MepUOoIa KoJieOaHUM IPYKUHHOTO
MasiTHUKA OT Macchl rpy3a"

67 ["apmonnueckue kosieOaHus

68 JlabopaTopHas pabora "M3MepeHue ycKopeHus
CBOOOIHOTO MajeHus"

69 3aryxaroniue konebanus. BeiHyK/1eHHbIE
kosnebanus. Pezonanc

70 [IpeBpatenne sHeprun Mpu KoiaedaTearHOM
JBU>KCHUU
Vpoxk-uccnenoBanure "[IpoBepka HE3aBUCUMOCTH

71 nepuoja Konebanuii rpysa, MoABEIICHHOTO K
JIEHTE, OT Macchl rpys3a"”

7 MexaHnuecKue BOIHBI: IPOJI0JIbHBIE U
MonepeyHbIe

7 CBolicTBa MEXaHUYECKUX BOJIH. JIJIMHA BOJHBI U
CKOPOCTb €€ pacpoCTpaHEHUS
Ypoxk-uccnenoBanue "Habmonenue

74 UHTEPPEPEHIINH U TU(PAKIIMKI BOJIH HA

MMOBEPXHOCTH BOJIbI"




Ypoxk-koHpepeHnius "MexaHnueckrue BOJIHBI B

75 R
TBEpIOM Tene. CelicMuYecKue BOTHBI"

76 3ByK. PacnipocTpanenue u oTpakxeHUe 3ByKa

77 Pewenue 3anay no reme "3ByK"
VYpok-uccnenoBanue "IKCIepUMEHTATILHOE

78 OMpeIeNICHUE TPAHUIL] YACTOThI CJIBIITUMBIX
3BYKOBBIX KOJ€OaHHi1"

79 ['poMKOCTB 3BYKa U BbICOTA TOHA. AKYCTHUUECKUI
pE30HaHC.

20 VYpoxk-uccnenosanue "HabmoaeHue u oobsiICHEHNE
aKyCTUUYECKOTO pe3oHaHca"
HNudpassyk u ynpTpa3Byk. Kondepenuus

81 "Mcnonp30BaHuE yJIbTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTUsX"

%) DJIEKTPOMArHUTHOE MOJIE U AIEKTPOMArHUTHBIE
BOJIHBI

83 CBOICTBa 2IEKTPOMArHUTHBIX BOJIH
VYpoxk-koudepennus "lllkana 3neKTpoMarHuTHBIX

84

BOJIH. Icnionb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH
U1 coTOoBOM cBsA3U. Pagnonokanusa. Kocmuueckas




CBA3b "

Pemenue 3aJla4d Ha OIIpPCACIICHUC YaCTOThI U

85
JUTUHBI 3JIEKTPOMArHUTHOW BOJIHBI

26 OnekTpoMarHutHas npupoja ceera. CKopocThb
cBeTa

g7 BoxHOBBIE cBOMCTBA CBeTa: MHTEpDEPEHINS U
T paKIus

g8 JlydeBasi MOJIeIb CBETA U T€OMETPUYECKAs ONTHKA.
Hctounuku cBera

29 [IpssMonuHEHHOE pacpOCTPAHEHUE CBETA.
3atmenust ConHua u JIyHsl

90 3akoH oTpaxkeHus cBeta. [lnockoe 3epkaiio

01 [TocTpoenue nzobpaxkeHuid, chOpMUPOBAHHBIX
3epKaJioM

9 [Tpenomiuenue cBeta. 3aKOH MPETOMIIEHUS CBETA.
ITonHOE oTpa)keHue CBeTa.
JlaGoparopnas padota "HccnenoBanue

93 3aBUCUMOCTH YTJia MPEJIOMIICHHS OT yTJia MaJCHUS

CBETOBOTO JIy4ya Ha TPAHUIIE «BO3ILYX-CTEKIIO»"




Ypoxk-uccnenoBanue "AHanu3 U 00bsICHEHHUE

94
ONTUYECKOTO Mupaxa"

Ypoxk-kondpepenuus "Mcnonb3o0BaHre MOITHOTO

95 BHYTPEHHETO OTPa)KEHUSI: CBETOBO/IHI,
ONTUKOBOJIOKOHHAS CBS3b"

96 JIuH3a, x0x JIyuel B JTUH3E

97 dopmysa TOHKO! JTUH3BI
Jlabopatopnas pabora "OmnpeneneHue GoKyCHOTO

98 PACCTOSIHHS M ONITHYECKON CHJIBI COOHMparoIIeit
JUH3bI"

99 [Tony4yenune n300paxeHuit ¢ TOMOIIBIO
cobuparoieii U paccenBaroel JTUH3
Ypok-kondepenus "lpunnun nenicTus

100 | onTHueckux MPuUOOPOB (MUKPOCKOT, TEIECKOII,
doTtoamnmapar)"

101 ['na3 kak onTuyeckas cucteMa. bin3zopykocTs u
JATbHO30PKOCTh
Paznoxenue 6enoro ceera B criekTp. ONbIThI

102 | HetotoHna. CnoxeHHe CIIEKTPaIbHbIX 1BETOB.

I[I/ICHepCI/IH CBCTa




Ypoxk-nipaktukyM "HaGmroienre u o0bsICHEHUE

103 | OmBITOB 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
[Tonyyenue Oenoro 1BeTa Npu CI0KEHUU 1IBETOB"

104 OmneiTel Pezepdopa v nnanerapHas Mojiesnb
aToma

105 IToctynartsl bopa. Monens aroma bopa.
Hcnyckanue v MOrJionieHrue CBETa aTOMOM.

106 | KBantsl. JInHEHUYaTHIE CIIEKTPHI

107 VYpok-npaktukym "HaOmroneHue CIuIonHbIX U
JIMHEWYATHIX CIEKTPOB U3IYUEHUS U UCITyCKaHUS"

108 PannoakTuBHOCTE. Anb(da-, 6eTa- U raMMa-
U3ITyYEHUS

109 Crpoenue aroMHOro sapa. Hykinonnas mozenb
aTOMHOTO fiJIpa

110 | PapgnoaktuBHBIEC NpeBpalieHus. 130Tomnbl

111 |Ilepuon momypacnana
VYpok-koudepennus "JleiicTBre paliOaKTUBHBIX

112 | u3aydeHuit Ha )KUBBIE OPTaHU3MBI. 3aIUTa OT

PaIuOAaKTUBHOIO U3TyYCHHUS "




S nepHble peakunu. 3aKOHbI COXPaHECHUS

113
3apsiI0BOIO0 M MACCOBOTO YHCE

114 DHeprus CBsA3U aTOMHBIX sep. CBA3b MaccChl U
SHEPTUU

115 Pemenue 3anau mo teme " nepHble peakunm.
DHeprus cBsizu'

116 Peakiuu cunTesa u nenenus saep. ctounnku
sHeprun ColHIA U 3BE3]T

117 Ypoxk-koHdpepenius "SAnepHas s3HEpPreTHKA.
DKOJIOrHYecKrue MpooIeMbl siIepHOH YHEPTeTHKHU "
[ToaroToBKa K KOHTPOJILHOM pabOTE MO TeMe

118 | "Konebauus u BoiHbl. CBETOBBIE I KBAHTOBBIE
saBieHusa"

119 KontponsHas padora no teme "Konebanus u
BOJIHEI. CBETOBBIE Y KBAHTOBEIE SABJIICHU"

120 Pemenue pacueTHbix o TeMe "MexaHnueckoe
nBUkeHue"

121 Pelienre pacueTHbIX M KaU€CTBEHHBIX 3a]1a4 10
teme "B3aumojaeiicteue ten"

122

Pemenue PaCUYCTHBIX U KAYCCTBCHHLBIX 3a/a4 I10




TeMe "3aKOHBI COXpaHEHUS YHEPTUHU U UMITyJIbca"

JlaGopartopubie paboThl o TemMe "MexaHudyeckoe

123 |
JIBUKEHUE

124 JlaGopatopHbie pabOThI IO TEME
"B3anmonencTBue Tea"

125 JlabopaTopHsbie paboTsl o Teme "[IpocThie
MEXaHU3MBbI"

126 Perienre pacueTHBIX M KaU€CTBEHHBIX 3aJ1a4 110
teme "TernmoBbie Mporecch”

127 Pemrenne pacuyeTHBIX M Ka4€CTBEHHBIX 3aJ1a4 110
teme "Bmaxxnoctn"

128 Pemienne pacueTHBIX M KaU€CTBEHHBIX 3aJ1a4 110
teme "KIIJI TeroBeix gsurareneit'

129 Pelienrie pacueTHBIX U KaU€CTBEHHBIX 3aJ1a4 110
TeMe "'3aKOHBI MOCTOSIHHOTO TOKa"

130 PeliieHrie pacueTHBIX U KaU€CTBEHHBIX 3aJ1a4 110
teme "KII/] anexTpoycranoBok"

131 JlaGopatopHbie paboThI O TeMe "3aKOHBI

MOCTOSHHOTO TOKa"




JlaGopartopusbie paboTsl o Teme "CBETOBBIC

132 | 1
SIBJICHUA
133 Pabota ¢ Tekctamu no Teme "3aKOoHbI COXpaHEHUs |
B MeXaHuke"
134 Pa6orta ¢ Tekctamu no teme "Konebanus u |
BOJIHEI"
135 | PaGora ¢ Tekctamu 1o teMe "CBeToBEIE ABJICHUA" 1
136 Pabora ¢ Trekcramu o teme "KBanroBas u |
sanepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 24.5




ITPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHMS OCHOBHO!
OBPA3OBATEJILHON ITPOI'PAMMBI OCHOBHOT'O OBIIEI'O
OBPA30OBAHIA

7 KIIACC

Kon
IPOBEPSEMOT
0 pe3yJibTaTa

[TpoBepsiemMble MpeIMETHBIC PE3YJIbTAThl OCBOSHUS OCHOBHOM
00pa3oBaTeILHOM ITPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHMS

1.1

HCIT0JIb30BAaTh N3YUYCHHBIC ITOHATHUA

1.2

paznuyaTh SIBJIEHUS 10 ONMCAHUIO UX XAPAaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (pr3Hueckoe
SBJICHUE

1.3

pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKUX SBIICHUN B
OKpY’KaloIeM MHUpE, B TOM dncie GU3NIECKUE SIBJICHUS B
IpUpPO/Ie, IPU ATOM NEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHY10, BBIACISITh CYIIIECTBEHHbIE CBOMCTBA (ITPU3HAKH)
(bU3UYECKUX SBJICHUIN

1.4

OTHCHIBATh U3yYEHHBIC CBOMCTBA Tel U (PU3HUECKUE SIBICHUS,
UCIOJIb3Ysl (PU3NYECKHE BEIIMYMHBI, IPU OMHCAHUM MPABUIIBHO
TPaKTOBaTh (PU3UUECKUI CMBICI UCIIOJIb3YyEMBIX BEJTUUHH, UX
0003HaYeHUs U €AMHULBI PUINYECKUX BEIUUYHUH, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYUHY C
JPYTUMU BEJIMYMHAMU, CTPOUTH rpadMKi U3yUYEeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHH

1.5

XapaKTepHu30BaTh CBOMCTBA Tel, PU3HUUECKUE SIBICHUS U
MIPOIIECCHI, UCTIOJIB3YS U3YUYEHHBIE 3aKOHBI, IPU TOM JIaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aITUCHIBAThH €TI0
MaTeMaTH4YE€CKOE BbIPAKEHNE

1.6

OOBSICHATh (PU3NUECKHUE SABJICHUS, IPOIIECCHI M CBOMCTBA TEJl, B
TOM YHCJIE U B KOHTEKCTE CUTYyaI[ui MPAKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa: BhISBISATH IPUUMHHO-
CJIEJICTBEHHBIE CBS3HU, CTPOUTH OOBsICHEHUE U3 1 — 2 JTIOrM4ecKux
1aroB ¢ onopoi Ha 1 — 2 U3y4eHHbBIX CBOMCTBA (PU3UUYECKHUX




SIBJICHUM, (PU3UYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTHU

1.7

peuiath pacy€THbBIC 3371a4u B 1 — 2 NEHCTBUS, UCIIOIB3YSl 3AKOHBI U
dbopmyIibl, CBA3bIBAIONINE (U3UYECKHUE BETUYMHBI: HA OCHOBE
aHaJu3a yCIIOBHS 3aJ1a4y 3alMChIBATh KPATKOE YCIIOBHE,
MOJICTaBJISATh (PU3MUECKHE BEJIMUUHBI B POPMYJIIBI U IPOBOJIUTH
pacy€Thl, HAXOIUTh CIIPABOYHBIE IaHHBIE, HEOOXOUMBIE JIJIs
pelIeHus 3aa4, OLIEHUBATh PEATMCTUYHOCTD IMOJTy4YEHHOM
(bu3HUeCKO BETUYUHBI

1.8

pacno3HaBaTh NPoOIEMbI, KOTOPbIE MOXKHO PEIIUTH MPU MTOMOIIU
(bu3MUEeCKX METO0B, B OMTMCAHUN UCCIIE0OBAHUS BBIJICTSTh
poBepsAeMOoe MPeanoaokeHue (TUIoTe3y), pa3indaTh U
UHTEPIPETUPOBATH MOJYUYCHHBIN PE3yJIbTaT, HAXOIUTh OMIUOKH B
XOJI€ OIbITA, JAEJIaTh BBIBOABI I10 €r0 pe3yJibTaTam

1.9

IIPOBOJIUTH OTIBITHI TTO HAOIIOICHUIO (PU3UYECKHUX SBICHHUNA WITH
bu3rUecKX CBOMCTB Tel: (OPMYITUPOBATH MPOBEPSIEMBbIC
MIPEATNOI0XKEHUs, COOUPATh YCTAHOBKY M3 TIPEIJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XOJ1 OTIBITA U (POPMYTUPOBATH
BBIBOJIBI

1.10

BBITIOJIHATD MPSIMbIE U3MEPEHUS C UCTIOJIb30BAaHMEM aHAJIOTOBBIX U
IU(POBBIX TPUOOPOB, 3aNTUCHIBATH TTOKA3aHUSI IPUOOPOB C
y4€TOM 3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

IIPOBOJIUTH UCCIIEIOBAHNUE 3aBUCUMOCTH OJTHOM (PU3MUECKOU
BEJIMYMHBI OT IPYrOM C UCIOJIb30BAHUEM MPSIMBIX U3MEPECHUM,
y4acTBOBaTh B INIAHUPOBAHUHU y4€OHOTO UCCIIEIOBAHUS, COOMPAThH
YCTAHOBKY H BBIIOJHATh U3MEPEHUSI, CIEAYS MTPEATI0KEHHOMY
1aHy, (PUKCUPOBATH PE3YIbTATHI MTOJYICHHOU 3aBUCUMOCTH
(bU3UYECKUX BEJIMUUH B BUJIE IPEJIOKEHHBIX TAOIUI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHUS

1.12

IPOBOJUTH KOCBEHHBIE N3MEPEHUsT (DU3NICCKUX BEIMYNH, CICIYS
MPEJI0KEHHOW HHCTPYKIMU: TIPH BBIITOJTHEHUU U3MEPEHHUIN
coOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHUCIISITH
3HAUYCHNUE NCKOMOM BEJIMYMHEI

1.13

CO6JIIOI[aTB IMpaBuJjia TCXHUKHU 0e301acHOCTH IIpu pa60Te C




1ab60paTOPHBIM 000PYAOBAaHUEM

1.14

yKa3bIBaTh MPUHLIHUIIBI AEUCTBUS TPUOOPOB U TEXHUUECKUX
YCTPOWCTB, XapaKTEPU30BaTh NPUHLHUIIBI JEHCTBUS N3YUYEHHBIX
npruOOPOB U TEXHUYECKUX YCTPOMCTB C MOMOIIbIO UX OMUCAHUA,
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBICHUN U
HEOO0XOAUMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOUTH MPUMEPHI (HAXOUTh UHGOPMAIUIO O PUMEPAX)
MPaAKTUYECKOTO UCTIONB30BaHUS (PU3MUECKUX 3HAHUH B
MOBCEIHEBHOM JKM3HHU JIJIs1 0OecriedeHns 0€30MacHOCTH IIPH
oOpaiieHnu ¢ mpudbopaMu U TEXHUYECKUMHU YCTPOUCTBAMH,
COXPaHEHHUS 3I0POBBS U COOIIOICHUS] HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYKAIOUIEH Cpeie

1.16

OCYIIECTBJIATH 0TOOP HCTOYHUKOB MH(MOpMaIu B ceTu MHTepHET
B COOTBETCTBHUH C 3aJJaHHBIM ITOMCKOBBIM 3aIIPpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUHN U TTyTEM CPaBHEHMS PA3IUYHBIX HCTOYHHUKOB
BBIJICIIATH HH(POPMAIIHIO, KOTOPas SBIISICTCS MTPOTHBOPCUHBONUIN
MOKET OBITh HEJIOCTOBEPHOM

1.17

UCIIOJIb30BAaTh MPU BBHIOJHEHUH YUEOHBIX 3aJaHUMN
HAYYHONIOMYJISIPHYIO JINTEPATypy (PU3NUECKOTO COACPIKAHUSA,
CIIPaBOYHbBIE MaTEpUAIIBL, PECYPCHI ceTh MHTEepHET, BIaaeTh
npruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa30BaHUS
uHGOpMAITIHU U3 OTHON 3HAKOBOW CHCTEMBI B JAPYTYIO

1.18

co37aBaTh COOCTBEHHBIC KPATKHUE MICHhbMEHHBIE U YCTHBIC
COOOIIeHHS Ha OCHOBE 2 — 3 HICTOYHUKOB WH(OpMAITUU
($u3nYecKoro copepKaHus, B TOM YUCIIe MyOINMYHO JIe1aTh
KpaTKHue COOOIIEHUS O pe3yabTaTaX MPOSKTOB WIH YICOHBIX
WCCIIENOBAHNM, IIPY 3TOM I'PAMOTHO HUCIIOJIb30BaTh N3y4YECHHBIN
NOHSTUIHBIN anmapaT Kypca (U3uKH, COTPOBOKIAThH
BBICTYIUICHUE NPE3EHTALUEN

1.19

IIPY BBITTOTHEHUH YYEOHBIX TIPOEKTOB U MCCIICAOBAHUIMA
pacrpenensTh 0053aHHOCTH B TPYIINE B COOTBETCTBUU C
IMOCTABJICHHBIMU 3aJ1a4uaMU, CJICUTh 34 BHIINOJHCHUEM IIJIaHA
JIeHCTBHUI, aJcKBaTHO OIICHUBAThL COOCTBEHHBIN BKJIaJl B
JIESITEIIbHOCTh TPYNIIbI, BBICTPANBATH KOMMYHUKATUBHOE




B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAOIINX

8 KIIACC

Kon
MPOBEPSIEMOT
0 pe3yJibTaTa

[IpoBepsiembie IpeAMETHBIEC PE3YIHTATHl OCBOCHHSI OCHOBHOM
o0pa3oBaTenpHON MPOrpaMMbl OCHOBHOT'O O0IIIET0 00pa3oBaHus

1.1

HCIIOJIBb30BATh IIOHATHUA

1.2

pa3IuyaTh SIBJICHHUS 10 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONTUX TaHHOE (U3HUECKOE
SIBJICHUE

1.3

pacno3HaBaTh MPOSIBJICHUE U3YYCHHBIX (PU3MUECKHX SBIICHUN B
OKpY>KarolieM MUpe, B TOM uucie GU3NIeCcKue sIBJICHUS B
IpUpPO/JIe, IPU FTOM NEPEBOAUTH MPAKTUUECKYIO 3374y B
y4eOHYI0, BBIACISITh CYIIECTBEHHbIE CBOMCTBA (TPU3HAKH)
(bu3HUeCKUX SBICHUN

1.4

OTHCHIBATh U3yUEHHbIEC CBOMCTBA Tel U (PU3HUECKUE SBIICHUS,
UCTIOJIb3YS (PU3NYECKUE BEIIMYMHBI, IPU ONUCAHUU MPABUIBLHO
TPaKTOBAaTh (PU3UUECKUI CMBICI UCIIOJIb3yEMbIX BEIUYHH,
0003HAYECHUSA U €AMHULIBI PU3NIECKUX BEITUYNH, HAXOAUTh
(opMyIIbl, CBA3BIBAIOLIME JAHHYIO (PU3NUYECKYIO BEJIMUUHY C
JPYTUMU BEIMYMHAMU, CTPOUTH rpaMKU U3yUYEeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUHH

1.5

XapaKTepru30BaTh CBOMCTBA TN, PU3HUUECKUE SIBICHUS U
MPOIIECCHI, UCTIOJIb3Ys U3YUYEHHBIE 3aKOHBI, IPU 3TOM JIaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATh €TI0
MaTeMaTH4YeCKOEe BhIPAXKEHUE

1.6

O0OBACHATH (PU3NYECKHE MPOLIECCHI U CBOMCTBA TEN, B TOM YHUCIIE U
B KOHTEKCTE CUTYallMi IPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa:
BBISIBJISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE
u3 1 — 2 7OrMYecKux MaroB ¢ MOMOLBI0 | — 2 N3y4eHHBIX
CBOMCTBA (PU3NUECKUX SIBICHUM, (PU3NMUECKUX 3aKOHA MJIU




3aKOHOMEPHOCTH

1.7

peliath pacyETHbBIC 33J1a4 B 2 — 3 NEHUCTBUS, UCIIOIb3YSl 3AKOHBI U
dbopmyIibl, CBA3bIBAIONINE (U3UYECKHUE BETUYMHBI: HA OCHOBE
aHaJIN3a YCIOBHS 3a/1a4M 3aIUChIBATh KPAaTKOE YCIOBUE, BBIABIISATH
HEJIOCTATOK JAHHBIX JIJIS pelIeHUs 3a]]auu, BHIOMPATh 3aKOHBI U
dbopMybl, HEOOXOAUMBIE TSI €€ PEIIeHUs], POBOAUTH PACUETHI U
CpPaBHUBATH MOJIYYEHHOE 3HAUCHHE (PU3NYECKON BETUYHHBI C
V3BECTHBIMU JTaHHBIMU

1.8

pacCIio3HaBaTb HpO6HeMBI, KOTOPBIC MOKHO PCHINTD ITPHU IMTOMOIIIN
(1)I/I3I/I"IGCKI/IX MCTOAOB, UCITIOJIB3YA OIMMCAHNC UCCIICIOBAHUA,
BBIACJEATD IIPOBCPACMOC IPCAIIOIIOKCHUC, OICHUBATDb
IMPaBHUJIBHOCTD ITOPAAKA IIPOBCACHUA UCCICAOBAHNA, ACIATh
BBIBOJbI

1.9

IIPOBOJIUTH OTIBITHI TTO HAOIIOICHUIO (PU3UYECKHUX SBICHHUNA WITH
bu3rUecKX CBOMCTB Tel: (OPMYITUPOBATH MPOBEPSIEMBbIC
MIPEATNOI0XKEHUs, COOUPATh YCTAHOBKY M3 TIPEIJIOKEHHOTO
000pyI0BaHUs, OMMCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOIBI

1.10

BBITTOJIHATD MPSMbIE U3MEPEHHUS C HCII0JIb30BAHHEM aHAJIOTOBBIX
npuOOPOB U JATYMKOB (PU3UUECKUX BEJIMYMH, CDABHUBATH
pe3yIbTaThl U3MEPEHHM ¢ YIETOM 3a/IaHHON aOCOTIOTHOMN
MIOTPEITHOCTH

1.11

IIPOBOJIUTH UCCIIEIOBAHNUE 3aBUCUMOCTH OJTHOM (PU3MUECKOU
BEJIMYMHBI OT IPYrOM C UCIOJIb30BAHUEM MPSIMBIX U3MEPECHUM:
TUTAHUPOBATh UCCIIEAOBAHNE, COOMPATh YCTAHOBKY U BBITIONHSTH
U3MEpEHUs, CIeAys MPEIOKCHHOMY TUTaHy, (PUKCUPOBAThH
pe3yJIbTaThl MOTYUYEHHOW 3aBUCUMOCTH B BHJI€ TaOUII U
rpadMKoOB, I€JIaTh BHIBOJBI 10 PE3YIbTaTaM UCCIICIOBAHUS

1.12

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUUHH:
IUTAHUPOBATh U3MEPEHHUSI, COOMPATH SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEIysl IPEIJIOKEHHON NHCTPYKIIUH, U BBIYUCIISITh
3HAYECHUE BEITNYNHBI

1.13

coOmro1aTh TIpaBUiIa TEXHUKH 0€30MMaCHOCTH TpH padboTe ¢
1a00paTOPHBIM 000PYAOBaHUEM




1.14

XapaKTepHU30BaTh NPUHIIUIBI JEHCTBUS U3YUYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPONCTB C OIIOPOU HA UX OIMCAHMS, UCIIOJIb3YS
3HaHHUS O CBOMCTBAX (PU3NUECKUX SABJICHUI U HEOOXOUMBIE
¢u3nyeckue 3aKOHOMEPHOCTU

1.15

pacno3HaBaTh MPOCTHIE TEXHUUECKUE YCTPOUCTBA U
U3MEPUTENBHBIC MPUOOPHI O CXEMaM M CXEeMaTUIHBIM PUCYHKaAM,
COCTaBIISITh CXEMBI JIEKTPUYECKUX LIETICH C TTOCIEN0BATEIbHBIM U
MAPAVICTBHBIM COCIMHEHUEM 3JIEMEHTOB, pa3jinyasl yCIOBHbIC
0003HAYCHUS PJIEMEHTOB JICKTPUYCCKUX IICTICH

1.16

NPUBOUTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O TIPUMEpax)
NPAaKTHYECKOTO MCIIOIh30BaHMS (PU3NICCKIX 3HAHUHN B
MOBCEIHEBHOM JKU3HU /I 00ecrieueHnst 0€30MacCHOCTH TIPH
oOparieHnu ¢ mpuoopaMu U TEXHHUYECKUMU YCTPOMCTBAMH,
COXpaHEHUS 3JI0POBbS M COOIOACHUS HOPM DKOJIOTHIECKOTO
MIOBEJICHUS B OKPYXKAIOLIEH Cpeie

1.17

OCYIIECTBJISATH TOUCK WH(MOPMAITUN (GU3NUECKOTO COEP>KaHUS B
cetu MIHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUW U Iy TEM
CpaBHEHMUS JOMOJHUTEIbHBIX UCTOYHUKOB BBIJICISATh
uH(OpMaIHIo, KOTOpas SABJISIETCS IPOTUBOPEUUBOM MU MOXKET
OBITh HEZJOCTOBEPHOM

1.18

UCIIOJIb30BaTh TPU BHITIOJIHCHUH YYCOHBIX 3aJaHII HAYYHO-
NONYJISIPHYIO JINTEPATYPY (PU3HUUECKOTO COAEPKAHU,
CIIPaBOYHBIE MAaTEPHUAJIbI, PECYPCHI ceTH VIHTEpHET; BlIaieTh
npuéMaMm KOHCIIEKTUPOBAHUSI TEKCTA, MPE0Opa30BaHUs
uH(OpMaIMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO

1.19

co3aaBaTh COOCTBEHHBIC TMCHMEHHBIC U KPATKHUE YCTHBIC
cooO1eHust, 000011ast HGOPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB
(GU3UYECKOTro COJIEpKaHHUs, B TOM YKCIIE MTyOJIMYHO MPEJCTABIATh
pe3yJIbTaThl MPOEKTHOM WJIIA UCCIEA0BATEIIBCKON NESITETHHOCTH,
IIPA 3TOM I'PAMOTHO MCIIOJIb30BATh N3YUYCHHBIA OHATUNHBIN
amnmapar Kypca (pu3uku, COmpoBOXK/IaTh BBICTYILICHHUE
MpE3CHTALIUEN

1.20

IIPU BBITIOJIHEHUHU YYEOHBIX ITPOCKTOB U UCCIIEIOBAHUIM
(bU3UYECKHUX MPOIECCOB paclpeesiTh 00513aHHOCTH B TPYIIIE B




COOTBETCTBHH C TIOCTABJICHHBIMU 3aJa4aMu, CJICAUTH 32
BBITIOJIHEHUEM I1JIaHa JIEUCTBUI M KOPPEKTUPOBATH €r0, aJIeKBATHO
OILICHUBATh COOCTBEHHBIN BKJIAJl B IEATEILHOCTD IPYIIIHI,
BBICTpaNBaTh KOMMYHUKAaTUBHOE B3aUMOICUCTBUE, MPOSBIISIS
TOTOBHOCTH pa3pemniaTtb KOH(IUKTHI

9 KIIACC

Kon
MPOBEPSEMOT
0 pe3yJibTaTa

[TpoBepsieMbIe IPEAMETHBIC PE3YJIBTAThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeILHON ITPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHMs

1.1

HCIT0JIb30BAaTh N3YYCHHBIC ITOHATHA

1.2

pa3uyaTh SIBJICHHUS 110 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONTUX TaHHOE (PU3HUECKOE
SIBJICHHE

1.3

pacno3HaBaTh MPOSIBJICHUE U3YUCHHBIX (PU3MUECKUX SBIICHUN B
OKpY’KaloIeM MUpe, B TOM uncie GU3NIECKUe sIBJICHUS B
IpUPO/IE, IPU FTOM NEPEBOAUTH MPAKTUUECKYIO 3a]a4y B
y4eOHYI0, BBIACISThH CYIIIECTBEHHbIE CBOMCTBA (TPU3HAKH)
(bU3UYECKUX SBJICHUMN

1.4

OTHCHIBATh U3yUEHHbIEC CBOMCTBA Tel U (PU3HUECKUE SBICHUS,
UCIOJIb3Ysl (PU3NYECKHE BEJIMYUHBI, IPU OMMCAHUH MPABUIIBHO
TPaKTOBaTh (PU3UUECKUI CMBICI UCIIOJIb3yEMbIX BEIUYHH,
0003HaYeHUs U eAMHULBI (PU3NYECKUX BEIUYHUH, HAXOIUTh
(opMyJIbl, CBA3BIBAIOLIUE JAHHYIO (PU3UUYECKYIO BEJIMUUHY C
JPYTUMU BEIMYMHAMH, CTPOUTH rpaMKU U3yUYE€HHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUHH

1.5

XapaKTepru30BaTh CBOMCTBA TEN, PU3HUUECKUE SIBICHUS U
MPOIIECCHI, UCTIOJIB3YS U3YUYEHHBIE 3aKOHBI, IPU TOM JIaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATh €TI0
MaTeMaTH4YeCKOEe BhIPAXKEHUE

1.6

O0OBSACHATH (PU3NYECKHE MPOLIECCHI U CBOMCTBA TEN, B TOM YHUCIIE U
B KOHTEKCTE CUTYalMi IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE




U3 2 — 3 JTOTHUYECKUX IIaroB ¢ MOMOLIBIO 2 — 3 U3yYEHHBIX
CBOMCTBA (PU3NUECKUX SABICHUM, (PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pemarb pacy€THbIe 3a/1auu (OMUparolrecs Ha cucteMy u3 2 — 3
ypaBHEHUH ), UCIIONIb3Ys 3aKOHBI B (DOPMYIIBI, CBSI3BIBAIOIITIE
¢u3nYecKue BEIMYMHBI: HA OCHOBE aHAN3a yCIOBHS 3aa91
3aMHCHIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTAIOIINE WITH
U30BITOYHBIC JIAHHBIE, BLIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOMMBIE JJIsl PELLIEHUS, IPOBOIUTH PACUETHI U OLICHUBATh
PEATMCTUYHOCTH MOTYYEHHOTO 3HaYCHUs PU3NUECKON BETMUHHBI

1.8

pacrno3HaBaTh poOIEeMbl, KOTOPbIE MOYXHO PEIINTh IPU TOMOLIH
(u3nYeCKUX METO/I0B, UCIIONb3Ys OMUCAHUE UCCIIEI0OBaHUS,
BBIJICIIATH IIPOBEPSAEMOE MTPEAIIOIOKEHNE, OLICHUBATD
IIPaBUJIBHOCTH MOPsJIKAa IIPOBEACHUS UCCIICIOBAHMS, 1€JIaTh
BBIBO/IbI, UHTEPIIPETUPOBATH PE3YIbTAaThl HAOMIOJACHUN U OIBITOB

1.9

MIPOBOJIUTH OTBITHI 110 HAOMIOACHUIO (PU3UYECKUX SIBJICHUMN HIIN
(bu3HUEeCKIX CBOMCTB TEJ: CAMOCTOATEILHO COOMPaTh YCTAHOBKY
13 M30BITOYHOTO HaOOpa 000PYIOBAHUS, OTIMCHIBATH XOJI ONBITA U
€ro pe3yJIbTaThl, POPMYyIUPOBATH BHIBOIBI

1.10

IPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPCHHIA,
OTIpe/ieTIsis CpelHee 3HAUCHUE U3MePsIeMOi BeTUIHHEI ((poKycHOe
paccTosiHEe COOMpAIOIIeH JIMH3bI), 000CHOBBIBATH BHIOOP criocoba
u3MepeHus (M3MEPUTENTHLHOTO TPUOOpa)

1.11

IPOBOAUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BETUUHH C
VICIIOJIb30BAHUEM MPSIMBIX U3MEPECHUM: IUNIAHUPOBATH
UCCJIEIOBAaHNE, CAMOCTOSATEILHO COOMpaTh YCTaHOBKY,
(uKCHpPOBATh PE3YNHTATHI OJTYYEHHON 3aBUCUMOCTH (PU3UYECKHUX
BEJIMYMH B BUJIE TaOJIUIIM TpaUKOB, Je71aTh BHIBOJIbI MO
pe3yJIbTaTaM UCCIEN0BaHUs

1.12

IPOBOJANUTH KOCBEHHBIE N3MEPEHUS PUZNUECKUX BETUUHH:
IUTAHUPOBATh U3MEPEHMSI, COOMPATH SKCIEPUMEHTAIBHYIO
YCTAHOBKY W BBINIOJIHATh U3MEPEHUS, CHEAYS PEIITI0KEHHON
WHCTPYKILIHMH, BBIYUCIIATh 3HAYEHUE BEJTMUYMHBI U AaHAIU3UPOBATH
IIOJIYYEHHBIE PE3YIIBTATHI C YUETOM 3aJAHHON NOTPENTHOCTH




U3MEpPEHUN

1.13

coOJr01aTh paBuila TEXHUKH 0€30M1aCHOCTHU IpH padoTe ¢
71a00paTOPHBIM 000PYAOBaHUEM

1.14

pa3u4aTh OCHOBHBIC MPU3HAKH M3YYCHHBIX (PH3MUECKUX
MOZeJIeli: MaTepranbHas Touka, aOCOIIOTHO TBEPIOE TETIO,
TOYCYHBI UCTOYHUK CBETA, JIy4, TOHKAsS JINH3A, TUIAaHETapHAS
MOZIeJIb aTOMa, HYKJIOHHAst MOJIeNTb aTOMHOTO SI/Ipa

1.15

XapaKTepU30BaTh MPUHITUIIBI AEUCTBUS U3YUSHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOICTB C OMOPOIi HA UX OMHMCAHUS, UCTIOTb3YS
3HAHUA O CBOMCTBaX (PH3UUECKUX SBICHUN U HEOOXOTUMBIC
(du3nyuecKre 3aKOHOMEPHOCTH

1.16

UCII0JIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH HU3yUYEHHBIX
TEXHUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX IPUOOPOB U
TEXHOJOTUYECKHUX MPOLIECCOB MPHU PELIEHUU yueOHO-
NIPAKTHUYECKUX 33/1a4, ONTHYECKUE CXEMBI JJIs1 TOCTPOCHUS
M300paKEHUH B IJIOCKOM 3€pKajie U coOuparomiei JInH3e

1.17

MPUBOIUTH MPUMEPHI (HAXOIUTh UHGOPMAIIUIO O PUMEPAX)
MPAKTUYECKOTO UCTIOIB30BaHUS (PU3MUYECKUX 3HAHUH B
MOBCEIHEBHOM JKU3HHU JIJIs1 0OecriedeHns 0€30MacHOCTH PH
oOpalieHuu ¢ npudopaMu U TEXHUUECKUMU YCTPOMCTBaMHU,
COXpaHEHUS 3/I0POBbs ¥ COOIOACHHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOILIEH cpeie

1.18

OCYILIECTBIIATH MMOUCK HHGOPMAIIUU (PU3NUECKOTO COACPIKAHUS B
cetu UIHTepHET, caMOCTOATEIbHO (POPMYTUPYS TOMCKOBBIN
3apocC, HAXOAUTh IMMYTH OMPEACIICHUS JOCTOBEPHOCTH
MOJTy4YeHHOU MH(pOpMAITUK Ha OCHOBE UMEIOIITUXCS 3HAHUHU 1
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB

1.19

UCIIOJIb30BaTh MPHU BHITTOJIHEHUH YYEOHBIX 3aJaHUI HAyYHO-
HOMYJISIPHYIO JINTEPATYpy (PU3NUECKOTO COACPIKAHUS,
CIIPaBOYHBIE MAaTEPUAIIbL, PECYPCHI ceTh VIHTEepHET; BiIaieTh
npruéMamMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa30BaHUS
uH(bOpMAITIHN U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO

1.20

cOo31aBaThb cOOCTBEHHBIC MMCbMEHHEBIC U YCTHEIC COO6HICHI/ISI Ha




OCHOBE MH(OpMAIIHU U3 HECKOIBKUX UCTOYHUKOB (PU3UYECKOTO
coziepKaHusl, MyOIMYHO IPENCTABIATh PE3YIbTaThl IPOSKTHOM
WJIM UCCIIEA0BATEIbCKOM JIESITENBHOCTH, IPH 3TOM IPaMOTHO
UCIIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmapaT U3y4aeMoro
paznena (GU3MKU ¥ COMPOBOXKIAThH BBICTYIUICHUE TTPE3EHTAIIUEN C
y4€TOM 0COOEHHOCTEH ayJMTOPUN CBEPCTHUKOB

1.21

NIPY BBITIOJTHEHUH YY€OHBIX TIPOSKTOB M UCCIICIOBAHUH
(bu3HUECKUX MPOIIECCOB PACIPEAEATh 005I3aHHOCTH B TPYIIIE B
COOTBETCTBHH C IMOCTABICHHBIMU 33J]a4aMHt, CICAUTH 3a
BBITIOJTHEHUEM IIJIaHA JICUCTBUI M KOPPEKTUPOBATH €r0, aJeKBATHO
OIICHUBATh COOCTBEHHBIN BKJIAJI B JIEATEILHOCTH TPYIIITHI,
BBICTpanBaTh KOMMYHUKATUBHOE B3aUMOJICHUCTBHUE, TPOSIBIISIS
TOTOBHOCTH Pa3pemiaTh KOH(PIUKTHI




[TPOBEPAEMbBIE SJIEMEHTBI COAEPKAHU A
7 KIIACC

Kon Kon

[TIpoBepsieMbie 3JIEMEHTBI COJICPKAHUS
paszena | dJeMeHTa

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILIETO MUPA

Puznka — HayKa 0 Ipupoje. ABIEHUS NPUPOIBIL.
1.1 Pusnueckue ABICHUA: MEXaHUYECKUE, TEIJIOBLIE,
JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

®duznyeckue BenuuuHbl. 3mepenune puznyeckux
1.2 BenuunH. Ouszndeckue npubdopsl. [lorpemnocts
u3MepeHun. MexayHapoaHas CUCTEMA €IUHHII

EcTecTBeHHOHAYYHBIM METO]T TO3HAHUS: HAOIOACHUE,
MMOCTAaHOBKA HAYYHOT'O BOMPOCA, BBIJIBIHKEHUE TUIIOTES,

1 1.3 AKCTIIEPUMEHT IO TIPOBEPKE TUTIOTE3, OOBSICHEHHE
HaOII0JaEMOTO SIBIICHUS
14 Onucanne GU3NYECKUX SABJICHUHN C TOMOIIBIO MOJIEeH
[TpakTnueckue padbOTHI:
N3mepenune pacCcTOSHUAMN.
L5 N3mepenne 00bEMa KUIKOCTU U TBEPIOTO TEa.

OrnpeneneHue pa3MepoB MabIX TE.

N3mepenune teMneparypbl IpH IOMOIIHU KUIKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHUA O CTPOEHMU BEILIECTBA

21 CtpoeHue BelecTBa: aTOMbl 1 MOJIEKYJIbI, UX Pa3MEPHI.
' OMBITHI, TOKA3bIBAIOIINE JUCKPETHOS CTPOCHUE BEIIIECTBA
2 JIBmxenue yacTuil BemecTBa. CB3b CKOPOCTH JBHMIKEHUS
2.2 YJaCTHI] C TEMIIepaTypoii. BpoyHOBCKOE nBHIKEHNE,
nuddy3us
2.3 B3anmoelicTBre YacTHIl BEIIECTBA: IPUTHKCHUE U




OTTAJIKUBAaHUC

2.4

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE T'a30B,
KUIAKOCTEN U TBEPIBIX (KPUCTATIIMYECKHX) TEJl.
B3anMocCBs3b MEXy CBOMCTBAMH BEILECTB B PA3HBIX
arperaTHbIX COCTOSIHUAX U UX ATOMHO-MOJIEKYJIIPHBIM
CTPOECHHEM

2.5

Oco0EeHHOCTH arperaTHbIX COCTOSIHUM BOJIbI

2.6

[IpakTuueckue pabOThI:

OneHka 1uaMeTpa aToMa METOJI0M PsIIOB (C
UCIOJIb30BaHueEM (oTorpaduil).

OneITH IO Ha6J'IIO,Z[€HI/II-O TCIIOBOI'O paCIINPCHUA I'a30B.

OneITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO
MIPUTSKEHUS

JIBIDKEHUE U B3AUMOJEVCTBUE TEJI

Mexannueckoe aBuxkeHue. PaBHOMEpHOE U

3.1
HEPAaBHOMEPHOE JIBM)KECHUE
317 Ckopoctb. CpenHsisi CKOPOCTh TP HEPABHOMEPHOM
' JIBWKEHUU. Pacu€T myTH U BpEMEHU IBUKECHUSA
SABnenue nHepunu. 3aKoH UHEpLMH. B3anMoaeiicTBue Ten
33 KaK ITPUYMHA U3MEHEHHs CKOPOCTH IBMXKEHUA Tell. Macca
KAaK M€pa MHEPTHOCTH Tena
34 [TnotHOCTE BemiecTBa. CBsI3b MJIOTHOCTH C KOJIMYECTBOM
' MOJICKYJI B €TUHHUIE 00BEMA BelllecTBa
3.5 Cuita Kak XapakTepHUCTHKa B3aUMOJICUCTBUS TEI
316 Cuna ynpyroctu u 3akoH I'yka. I3smepeHue cuiibl ¢
' IIOMOILBIO IMHAMOMETpA
37 SIBneHne TATOTEHHS U cuia TshkecTu. CHila TSHKECTH Ha
' JIpyrux mianerax. Bec tema. HeBecomocTh
3.8

Cuna tpenus. TpeHue CKOJIbKEHUSI U TPEHUE MTOKOS.




TpeHue B IpUpOJE U TEXHUKE

39 Cnoxenue cuil, HalpaBJIEeHHBIX M0 OJHON IPSIMOM.
' PaBHOICHCTBYIOIIAS CHIT

[IpakTuueckue pabOThI:

Omnpenenenne CKOPOCTH PAaBHOMEPHOTO JIBHKCHHUS
(mapuka B KUIKOCTH, MOJICTTH DJICKTPUIECKOTO
aBTOMOOWIIA M Tak nanee). OnpeaeneHue cpeaHei
CKOPOCTH CKOJIBKCHHS OpyCKa WJIH IIapuKa 110 HaKJIOHHOU
3.10 m1ockocTu. OnpeseneHne MI0OTHOCTH TBEPAOTO Tea.
OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHUS
(medopmarum) IPy>KUHBI OT TPHIIOKEHHON CHITBI. OTIBITHI,
JEMOHCTPUPYIOITNE 3aBUCUMOCTh CHIIBI TPEHUS
CKOJIBXKEHHSI OT Beca TeJla M XapaKTepa COMPUKACAFOIITNXCS
MMOBEPXHOCTEN

@u3nyuecKre SIBJICHUS B IPUPOAE: TPUMEPHI IBUKEHUS C
3.11 PAa3IMYHBIMUA CKOPOCTSAMHU B )KMBOW U HEXKUBOU IIPUPOJIE,
JEWCTBUE CUJIbI TPEHUSI B IPUPOJIE U TEXHUKE

3.12 TexHuueckne ycTpoicTBa: TMHAMOMETP, MOIITUITHUKA

JIABJIEHME TBEP/IBIX TEJI, YKUIKOCTE! U F'A30B

JaBnenue tBEpaoro tena. CnocoObl yMEHbIIEHUS U

4.1
YBEJIMYEHUSI 1aBJICHUS
47 JlaBreHne raza. 3aBUCHMOCTD JIaBJICHHS Ta3a OT 00bEéMa,
' TEMIIEPATYPbI
43 ITepenava naBiaeHus TBEPABIMHU TEIAMHU, JKUIAKOCTIMU U
' razamu. 3akoH ITackans. [THeBMaTuyeckue MalimHbl
3aBUCUMOCTH AABJCHUS KUJIKOCTH OT ITyOUHBI.
4.4 ['unpocrarnueckuii mapagokc. CooOiaronuecs cocybl.
['mapaBauyeckre MEXaHU3MBbI
Atmocdepa 3emun 1 atmocdepHoe AaBiaeHue. [IpuanHb
4.5

CYIIIECTBOBAHMS BO3YIITHON 00010UkH 3eMitd. OTbIT

Toppuuenn. 3aBUCUMOCTh aTMOC(HEPHOTO JIABJICHUSI OT




BBICOTBI HaJT YPOBHEM MOPs

4.6

N3mepenue armocdeproro aasieHus. [Ipubopst qis
U3MEPEHUs1 aTMOC(PEPHOTO JaBICHUS

4.7

JlericTBuE *KUAKOCTHU U ra3a HAa MOTPYKEHHOE B HUX TEIIO.
BoitankuBaromias (apxumenoBa) cuiia. 3akoH Apxumena

4.8

[ImaBanue ten. Bo3nyxoriaBanue

4.9

[IpakTruueckue padbOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa
MOTPYKEHHOMU B )KUJIKOCTh YacTH Tena. OnpeneneHne
BBITAJIKMBAIOIIECH CUJIbI, AEHCTBYIOIIEN HA TETIO,
MOrPYKEHHOE B )KUAKOCTh. [ [poBepKa HE3aBUCUMOCTH
BBITAJIKMBAIOIIECH CUJIbI, JEHCTBYIOIIEH HA TEO B
YKUJIKOCTH, OT MacChl Tena. OnbIThI, JEMOHCTPUPYIOLINE
3aBUCUMOCTbH BBITAJIKMBAIOIIEH CUJIbI, IEMCTBYIOIIECH HA
TEJO B KUJKOCTH, OT 00bEMA MOTPYKEHHOU B KUJKOCTh
YacTH TeJIa ¥ OT TUIOTHOCTH KUJKocTU. KoHCcTpyrnpoBanue
apeoMeTpa WIK KOHCTPYUPOBAHUE JIOAKU U OIPEICIICHUE
€€ rpy30n0AbEMHOCTH

4.10

®duznyeckue ABJICHUS B MPUPOJIE: BIUIHKE aTMOC(HEPHOTO
JTABJICHUS HA )KMBOM OpraHu3M, TIaBaHUE PbIO

4.11

TexHHuecKre yCTpocTBa: COOOIIAOIINECS COCYIbL,
YCTPOMCTBO BOJIOIPOBO/IA, THAPABINIECKHUI Mpecc,
MaHOMETp, 0apoMeTp, BEICOTOMED, MMOPIITHEBOI HACOC,
apeoMeTp

PABOTA, MOIIIHOCTbD, SHEPT' A

5.1

Mexanndeckas pabora

5.2

Mexanudeckast MOIITHOCTb

53

HpOCTBIe MCXaHW3MEI: pblyar, 6J'IOK, HAaKJIOHHAas1
IINTIOCKOCTB. HpaBI/IJ'IO PaBHOBCCHA pbIiara

54

[Ipumenenue npaBuia paBHOBECHS pbluara K OJI0Ky

5.5

«3010T10e npaBmIIO» MexaHUKH. KoadpuimeHT moae3Horo




NeNcTBUA MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U
TEXHUKE

5.6

[TorennmanbHasi S3HEPrUu TeNa, HOAHATOrO HaJ 3eMIIEN

5.7

Kunernueckas sHeprus

5.8

[Tonnass Mexanuueckast OHCPIu:. 3aKOH U3MCHECHUS U
COXpaHCHUA MEXaHMYECKOU OHCPIUHU

59

[IpakTruueckue padbOTHI:

Omnpenenenue pabOThI CUIIBI TPEHUS TTPU PABHOMEPHOM
JBUKEHHUH TeEJA IO TOPU3OHTAIIBHON ITOBEPXHOCTH.
HccnenoBanne ycinoBui paBHOBeCHs pbryara. Mismepenue
KII/I HaknonHoU miockoctu. M3yueHue 3akoHa
COXPAHEHHS] MEXaHUYECKON IHEPrUn

5.10

du3nyecKue SIBJICHUS B IPUPOJIC: PbIUary B TEJE YEI0BEKA

5.11

TexHuueckne yCTpOUCTBA: pblyar, MOJABUKHBIN 1
HEMOJIBM)KHBIN OJIOKH, HAKJIIOHHAS TIJIOCKOCTh, POCTHIE
MEXaHU3MBbI B OBITY

8 KIIACC

Kon
pasnena

Kon
JIEMEHTA

HpOBepHeMBIe QJICMCHTBI COACPKAHUA

TEIIIOBBIE ABJIEHA

6.1

OCHOBHBIE MOJI0KEHUS MOJEKYISIPHO-KNHETHYECKOMN
TEOpPUHU CTPOCHUS BeuecTBa. Macca u pa3mepsl
MouieKyd. ONbIThL, TOATBEPKAAIOIINE OCHOBHbIE
MOJI0KEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPUU

6.2

Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO
cocTosiHui BemecTBa. Kpucramnmaeckue u amopdHbie
Tena

6.3

OOBsiCHEHHE CBOMCTB ra30B, JKUJIKOCTEH U TBEPBIX TEI

Ha OCHOBE I10JI0KEHUN MOJIEKYJIIPHOKUHETUYECKOU




TEeOpUu

6.4 CmauuBaHKeE U KalTWUISIPHBIE SIBJICHUS
6.5 TerioBoe pacIMpeHne U CxKaTue
6.6 Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO
' TEIJIOBOTO JIBM>KEHUS YaCTHUIL
Buytpennss sneprusi. CriocoObl U3MEHEHUS
6.7 BHYTPEHHEW dHEPrUu: TEIUIONepeaaya U COBEPIICHUE
paboThI
6.8 Buael Temionepenayu: TEII0NpPOBOIHOCTD, KOHBEKITHS,
' U3JTy4YCHHUE
6.9 KonnuecTBo TemnoTsl. Y nenbHas TENI0EMKOCTh
' BEIIIECTBA
6.10 TemnooOMeH 1 TEIIOBOE paBHOBECHUE. Y paBHEHHE
' TEIJIOBOTO OajaHca
6.11 [InaBienue u OTBEPAEBAHUE KPUCTATNIMUECKUX
' BEILIECTB. Y IeJIbHAs TEIJIOTA MJIaBJICHUS
[Tapoo6pa3zoBanue u koHAeHcalus. Mcnapenue.
6.12 Kunenwue. Y nenpHas Teriora napoodpa3oBaHusl.
' 3aBUCUMOCTH TEMIEPATYPHI KUIIEHHS OT aTMOCHEPHOTO
JABJICHUS
6.13 BrnaxxnocTh BO3ayXa
6.14 DHeprus TOIJIMBA. Y IeJIbHAS TEMJI0TA CrOPaHus
[Tpunnuner paboThl TemioBbix ABurateneit KI1J]
6.15 TEIJIOBOI'O ABUTraTelid. TemIoBEIe IBUTATEIN U 3alUTa
OKPY’KarOIIEH CPEbI
6.16 3aKOH COXpaHEHUS U MPEBpAILCHUs] SHEPTUH B
' TEILUTOBBIX TpoIeccax
6.17 [TpakTuueckue pabOTHI:

OnbIThl 1O OOHAPYKEHUIO ICUCTBUS CHUJT




MOJIEKYJISIPHOTO MPUTSIKEHHUS.

OnbITHI IO BbIpAIMUBAHWIO KPHUCTAJLJIOB HOBapeHHOﬁ
COJIKM NI Ccaxapa.

OnbIThI 10 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB, )KUJKOCTEN U TBEPABIX TEII.

Omnpenenenue AaBiaeHUs BO3yXa B OaJJIOHE IIIPULA.

OI'II)ITBI, ACMOHCTPUPYIOIIHUC 3aBUCUMOCTD HABJICHUSA
BO3JyXa OT €10 00BEMa 1 HarpCBaHWA WJIN OXJIAXKIACHUA.

[IpoBepka runoTe3bpl TMHEHHOW 3aBUCUMOCTH JIJTHHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPUIECKOM TPyOKe OT
TEMIIEPATYPHI.

Habmronenne n3MeHeHrs BHYTPEHHEN YHEPTUU Tena B
pe3yibTaTe TeIonepeiadyu U padoThl BHEIIHUX CHIL

HccnenoBanue sBIeHUs TEIIOOOMEHA MPU
CMEUIMBAHUU XOJOJHOU U TOPSTYEH BOJIBI.

Ornpenenenue KoJM4YecTBa TeIIOThI, OJYYEHHOTO
BOJION MpH TEIIOOOMEHE C HarpeThiM METAJUTMYECKUM
HAJTAHAPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.
HccenenoBanue npouecca UCHapeHHUs.
OnpeneneHrne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaenbHON TEIUIOTHI IJIaBIEHUS JIbIA.

duznueckue IBJICHUS B MPUPOE: TOBEPXHOCTHOE
HATSOKEHUE M KalTWJUISIPHBIE SIBJICHUS B TIPUPOIE,

6.18 KPUCTAILIBI B IPUPO/Ie, n3iiydeHue ColiHia, 3aMep3aHue
BOJ0OEMOB, MOPCKHUE OpHU3bL; 00pa30BaHUE POCHI,
TymMaHa, MHesl, CHera.
TexHnueckne yCTpOUCTBA: KaWJUISPbI, TPUMEPHI

6.19 UCII0JIb30BaHUS KPUCTAIIOB, )KUIKOCTHBIA TEPMOMETP,

JAaTYUK TEMIEPATYPhI, TEPMOC, CUCTEMA OTOIJICHHS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, TapoBasi TypOUHa,




ABUTATCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE U MAT'HUTHBIE ABJIEHWA

7.1 DnekTpu3zanus Teua. [[Ba poaa 3JIeKTPUUYECKUX 3apsiioB
B3anmoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona
7.2 (3aBUCUMOCTb CUJIbI B3AaUMOICHCTBHUS 3aPSKEHHBIX TEJ
OT BEJIMYMHBI 3aPS0B U PACCTOSTHUSA MEXKY TEJIaMH)
DnekTpuueckoe nose. Hanpsok€HHOCT
7.3 aneKkTprudeckoro nous. [lpuHnun cynepno3unumn
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu snexrpuueckux 3apsaoB. DJIeMEHTapHbBIN
7.4 anexktpuueckuil 3apan. Ctpoenue atoma. [IpoBonHukn
U JUDJIEKTPUKH
7.5 3aKOH COXPAaHEHUS IIEKTPUUECKOTr0 3apsia
76 DIIEKTPUYECKHUN TOK. Y CIIOBUS CYILIECTBOBAHUSA
' AJIEKTPUUYECKOr0 TOKa. ICTOUYHUKHN TOCTOSTHHOTO TOKa
JIecTBUS JIEKTPUUECKOT0 TOKA (TETIOBOE,
7.7 XUMHUYECKOE, MATHUTHOE). DJIEKTPHUUECKHUI TOK B
KUJKOCTSIX U razax
73 DnekTpuueckas nenb. Cuiia Toka. JIeKTPUIECcKoe
' HanpsHKEHUE
79 ComnpoTuBiieHHE POBOJIHUKA. Y AEIBHOE
' COIIPOTHUBIIEHUE BEIIECTBA
7.10 3akon OMa 14 yyacTka 1enu
711 [TocnenoBaTenbHOE U TApALICIBHOE COSTUHEHHE
' IPOBOTHUKOB
712 PabGota 1 MOUTHOCTh ANEKTPUUYECKOTO TOKA. 3aKOH
' Jlxoyis — Jlenma
713 DNEKTpUYECKUE 1ENU U TOTPEOUTENH IIEKTPUIECKON

sHepruu B ObITy. KopoTkoe 3aMbikaHue




7.14

ITocTossHuble MaruuThl. B3anmMoielicTBUE MOCTOSIHHBIX
MAarduToB

7.15

MarsutHoe ojie. MarauTHoe moJjie 3eMJIA U €T0
3HAUEHHE 1A )KU3HU Ha 3eMIIe

7.16

OmneiT Opcrena. MarHuTHOE MOJIE AIEKTPUUECKOTO
ToKa. [ [pMeHeHne 371eKTPOMarHuToOB B TEXHUKE

7.17

JleficTBME MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.
DNEeKTpoABUTaTENb NOCTOSHHOIO TOKa. Mcronbp3oBaHue
JJIEKTPOABUTATEIEN B TEXHUYECKUX YCTPOMCTBAX U HA
TPAHCIIOPTE

7.18

OnbiTel @apanes. SBeHNE 3IEKTPOMArHUTHOM
uHaykuuu. [Ipasuio Jlenna

7.19

Onekrporeneparop. CrocoOb! MoTydYeHHs
AIIEKTPUUYCCKOM SHEPTUHU. DIICKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX HCTOYHUKAX SHEPTUU

7.20

[IpakTuueckue paboOTHI:

OnbITH 110 HAOTIOIEHUIO STIEKTPU3AINH TNl UHAYKITUEH
Y [IPYA CONIPUKOCHOBEHHH.

HccnenoBanue AeCTBUA SJIEKTPUUECKOTO MOJISI HA
MPOBOJHUKU U TUDJICKTPUKHU.

COopka u npoBepka padboThI JIEKTPUUYECKOHN 1IENTH
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CHIIbI TOKA.
N3mepenue u perynmpoBaHUE HANPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO
yepe3 pe3ucTop, OT COMPOTUBIIEHUS PE3UCTOPA U
HapPsHDKEHUs Ha pe3ucTope.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh
AIEKTPUYECKOTO COMTPOTUBIIEHUS IPOBOJHUKA OT €TO
JUIMHBI, TUIOIIAV ITONEPEYHOr0 CEUYCHUS 1 MaTepurala.

IIpoBepka npaBuia CJI0KECHUS HANPSKCHUN MPU




MOCJIEIOBATEILHOM COCIMHEHUH ABYX PE3UCTOPOB.
[TpoBepka npaBuiia i1 CHIIbI TOKA MPHU MapAJLICTIbHOM
COEIMHEHUH pe3ucTopoB. Omnpesenenre padoThl
3JEKTPUYECKOr0 TOKA, UAYIIETO YePE3 PESUCTOP.
Ornpenenenne MOUTHOCTH AJIEKTPUYECKOTO TOKaA,
BbIJIEIIIEMOM Ha pesucrope. MccnenoBanue
3aBHCUMOCTH CUJIbI TOKA, HAYILETO YEPE3 JIAMITOUKY, OT
Hanpsbkenust Ha Hell. Onpenenenue K111 narpesatens.
HccnengoBanre MarHUTHOTO B3aUMOJCHUCTBHUS
MOCTOSIHHBIX MarHuToB. M3ydeHne MarHuTHOTO MOJIs
MOCTOSTHHBIX MAarHUTOB NIPU UX O0BEIUHEHUN U
paznenenuu. MccnenoBanue IEMCTBUS AIEKTPUIECKOTO
TOKa Ha MAarHUTHYIO CTPENKY. ONBITHI,
JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIbI
B3aMMOJEHCTBUS KATYIIKH C TOKOM U MarHuTa OT CUJIbI
TOKA U HAIPaBJIEHUS TOKA B Karylke. M3yyenue
JEUCTBUSI MATHUTHOTO I10JI HA TPOBOJHUK C TOKOM.
KoHnctpynpoBanue u uzydenue padboTh
sanekTpoasurareisi. Usmepenne KITJ]
AJIEKTPOABUTATENBHON YyCTaHOBKU. OTBITHI 110
VICCIICIOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOM WHIYKIIHHN:
VCCIICIOBAaHUE U3MEHCHUI 3HAUEHHUS U HAIIPABJICHUS
WH]IYKIIHOHHOTO TOKA

7.21

duznYecKue SBICHUS B PUPO/IC: DJICKTPUUECKUE
SIBJICHHSI B aTMOC(]epe, IIEKTPUIECTBO KUBBIX
OpraHu3MOB, MATHUTHOE TOJIe 3eMIIH, Apen] MOJIIOCOB,
POJIb MAarHUTHOTO TIOJIS JIJISI )KU3HU Ha 3eMJie, TIOJISIPHOE
CHSTHUE

7.22

TexHuyeckue yCTporuCTBa: JJIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKON JHEPIUH,
ANIEKTPOOCBETUTEIbHBIE IPUOOPHI, HArPEBATEIbHbBIE
ANEKTPONPUOOPHI (IPUMEPDI), DIEKTPUUECKUE
IPEAOXPAHUTEIN, DIEKTPOMArHUT, MIEKTPOABUTATED
MIOCTOSIHHOTO TOKa, FT€HEPAaTOP MOCTOSIHHOTO TOKA




9 KITIACC

Kox Kon
[IpoBepsieMbie STIEMEHTBI COACPKAHUS
paszena | 3JeMEHTa
MEXAHUWYECKUE ABJIEHW A
2 1 Mexanunueckoe ABuxkeHue. MarepuanpHas Touka. Cucrema
' oTcuéTta
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBMXKCHUS
8.3 PaBHOMEpHOE IPSAMOJIMHENHOE JBUKEHUE
HepaBHoMepHOE npsAMoiinHEHOE nBUkeHuEe. CpenHss u
8.4 MTHOBEHHAs! CKOPOCTh Teja IPH HEPABHOMEPHOM
JBH>KCHUU
8.5 Yckopenue. PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBUKEHUE
8.6 CBobonnoe nagenue. OnbITel ['anunes
PaBHOMEpHOE ABHKEHUE 110 OKPY)KHOCTH. [lepuon n
8.7 yacTtoTa oOpauieHus. JInHeiHast u yrioBast CKOPOCTH.
g LleHTpoCTpEMUTENBHOE YCKOPEHNE
8.8 [lepBblii 3akoH HproTOHA
8.9 Btopoii 3akoH HproToHa
8.10 Tpernii 3akoH HeroTona
8.11 [IpyHIKN Cynepro3uuu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
2 13 Cuita TpeHus: cuiia TPEHHS CKOJIbXKEHUS, CUJIa TPEHUS
' MOKOS, IPYTr€ BUABI TPEHUS
2 14 Cuiia TSDKECTH M 3aKOH BCEMUPHOT'O TSATOTEHUSI.
' Yckopenue cBOOOHOTO MaeHHUS
215 JBmwxenue manet Bokpyr Connua. IlepBas kocMuueckas
' ckopocTh. HeBECOMOCTD ¥ Ieperpy3Ku
8.16 PaBHOBecue maTepuanbHOM TOYKU. AGCOIIOTHO TBEPIOE




TCIIO0

PaBHOBecHe TBEPIOro Tea ¢ 3aKPEINIEHHON OCBIO

8.17
BpaieHusa. MomeHt cuibl. LleHTp TsxecTn
8.18 Nmnynsce tena. 3menenne numnynsca. Mmmyibe cumsl
8.19 3aKOH COXpaHEHUSI UMITYJIbCA
8.20 PeakTuBHOE NBIDKEHHE
8.21 Mexanuueckast paboTa 1 MOLTHOCTb
82 Pabora cuin TspkecTu, ynpyroctu, TpeHusi. CBa3b 3HEpTUu
' ¥ paboThI
293 [ToTeHuManbHas YHEPTHS TENA, MOJHATOTO HAJl
' HOBEPXHOCTHIO 3€MJIH
8.24 [ToTeHmanbHast SHEPTUsI CKATON MPYKUHBI
295 Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
' SHEPTHU
8.26 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU
[IpakTuueckue pabOThI:
Onpenenenue cpeiHeld CKOPOCTH CKOJIbKEHUS OpycKa Win
JBWKEHUS IIapHUKa M0 HAKIOHHOM MIIOCKOCTH.
OmnpeneneHue yCKOpEeHUs Teja Ipu PaBHOYCKOPEHHOM
JIBUYKEHUU IO HAKJIOHHOM TUIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHU TIPH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayalbHON CKOPOCTH.
8.27

[IpoBepka runoressl: €ClIM PU PAaBHOYCKOPEHHOM
JBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KaK
PA HEYETHBIX YKCEII, TO COOTBETCTBYIOIINE IPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCHIMOCTH CHJIBI TPEHHSI CKOJIBKECHHUS OT
CWJIBI HOpMAJILHOTO AaBiieHus. OnpeeneHue
koahdunrenTa TpeHus ckoapxeHus. OnpeneneHue
WKECTKOCTHU NPy )uHBL. Onpesenenne padoThl CHIIBI TPSHUS




P PABHOMEPHOM JBHKEHHMH TEJIA 110 TOPU3OHTAIBHOMN
noBepxHocTu. OnpeneneHue padoThl CUIIbl YIPYTOCTH MIPU
oAbEME Ipy3a C UCIIOJIB30BAHUEM HEIIOABUKHOIO U
HOJIBUYKHOTO OJIOKOB

dus3nyeckKue SBJICHUS B MMpUpOJAC: MPHUIINBLI 1 OTIUBLI,

8.28 nBvkeHue riaHeT COJTHEYHOM CUCTEMBI, PEAKTUBHOE
JIBIDKCHHE )KMBBIX OPraHU3MOB
8.9 TexHuyeckue ycTporucTBa: CIUIOMETP, TaTUUKU

ITOJIOKEHHS], PACCTOSIHUS U YCKOPEHUS, PAKETBI

MEXAHNYECKHUE KOJIEGAHUA 1 BOJIHbBI

KonebarensHoe nBmxeHne. OCHOBHBIC XapaKTEPUCTUKU

9.1
KOJIeOaHMIA: TIepUO/, YACTOTA, AMILJIUTY1a
9.2 Marematnueckuil ¥ Py KUHHBIN MaaTHUKU. [IpeBpanieHue
' DHEPTUU TIPH KOJIeOATETHHOM JIBUKEHUU
9.3 3aryxatouue konebanus. BeiHyX1eHHbIE KOTeOaHMUs.
' Pe3onanc
Mexanunyeckue BoJiHbl. CBOMCTBA MEXaHUYECKUX BOJIH.
9.4 [IposonbHbBIE U TTONIEpEYHbIC BOJIHBIL. J[TMHA BOTHBI U
' CKOPOCTBb €€ pacnpocTpaHeHusl. MexaHUn4eCcKue BOJIHBI B
TBEPJIOM TEJIE, CEHCMHYECKNE BOJTHBI
9.5 3ByK. [ pOMKOCTB 1 BbICOTa 3ByKa. OTpak€eHHE 3ByKa
9.6 NHuppa3Byk U yapTpa3Byk
[IpakTrueckue pabOTHI:
OmnpeneneHue 4acToThl U Mepruoja KoiaeoaHui
MaTeMaTU4YeCKOro MasiTHUKA.
9.7 OmnpesienieHue 4acTOThI U MepUojia KojaeOaHu

IMPYXUHHOT'O MajATHHKA

HccnenoBanne 3aBUCMMOCTH TIEpHoJIa KoieOaHnun
MTOJBEIIEHHOI0 K HUTHU I'Py3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TIEpHOIa KOJIeOaHNUH
MPYKUHHOTO MAsITHUKA OT Macchl rpy3a. [IpoBepka




HE3aBUCUMOCTH MEepro/ia KojiebaHul rpys3a,
MOJBEIIEHHOI'0 K HUTH, OT MacChl Tpy3a U KECTKOCTH
npy>kuHbl. MI3Mepenue yckopeHus cBOOOIHOTO MaJeHus

dusnyecKue SBICHUS B MPUPOJIE: BOCIIPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKNE BOJIHBI,
IlyHAMH, X0

9.9 TexHu4yeckre yCTporuCTBA: 3X0J0T, UCTIOJIb30BAHNE

yJIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATHUTHOE I1IOJIE U DJIEKTPOMATI'HUTHBIE
BOJIHBI

101 DNEeKTPOMArHUTHOE MOJE. DIEKTPOMATHUTHBIE BOJIHBI.
' CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH
10.2 [ITkaa 3J1eKTPOMarHUTHBIX BOJIH
103 DJeKTpoMarHuTHas mpupoja ceeta. CKopocTh CBeTa.
' BoJsiHOBBIE CBOVICTBA CBETA
10 .
[IpakTruueckue pabOTHI:
10.4 N3yueHne CBONCTB AJIEKTPOMATrHUTHBIX BOJH C IOMOILBEO
MOOMIBLHOTO TeedoHa
dusnyeckre SBICHUS B MPUPOJE: OMOJIOTHUYECKOE
10.5 JENUCTBUE BUJIUMOTO, YIbTPadHOIETOBOIO U
PEHTT€HOBCKOTO U3JIyYEHUN
10.6 TexHuyeckue ycTporucTBa: UCIIOIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJIsSi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas mogenb cBeta. IcTounnku cBeTa
1 11.2 [IpssmonuHeHOE pacpOCTpaHEHUE CBETA
113 Otpaxenue ceta. [lockoe 3epkano. 3akKOH OTPAKEHUSA
' cBETa
1.4 [Ipenomnenue cera. 3akoH npenomieHus ceeta. [lomHoe




BHYTPEHHEE OTPaKEHHE CBETa

11.5

JInnza. Xox myden B JIMH3E

11.6

OnTuyeckas cucreMa (horoanmnapara, MUKpPOCKOIIA U
TenecKona

11.7

I'ma3 kak ontuyeckas cucreMa. bam3opykocTs u
JaJIbHO30PKOCTh

11.8

Paznoxxenune 6e10ro cBETa B CIICKTD. OngwiTel HeroTOHA.
Cnoxenue CIICKTPAJIbHBIX IBCTOB. I[I/ICHCpCHH CBCTa

11.9

[IpakTuyeckue padbOTHI:

HccnenoBanne 3aBUCUMOCTH yIJla OTPAXKEHUSI CBETOBOTO
Jy4a OT yrJja MaJcHus.

N3yueHne XapaKTEepUCTUK U300paKEHUS IPEAMETA B
IUIOCKOM 3€pKaJe.

HccaenoBanue 3aBUCUMOCTH yrija ImpeaIoMIICHUA
CBCTOBOI'O JIy4da OT yIJia IaJCHHA Ha I'paHUIC «BO3AYX —
CTCKIIO».

[Tony4yenune n300paxxeHu ¢ TOMOIIBI0 COOMPAOIICH
JIVMH3BI.

Omnpenenenue GOKYCHOTO PaCCTOSIHUSI U ONTUYECKOM CHUJITBI
coOuparoniei TMH3HI.

OMBITHI IO Pa3I0KEHUIO OEJIOr0 CBETA B CIEKTP.

OnbITHl IO BOCTIPUATHUIO IIBETA MPEIMETOB MIPHU UX
HAOJIIOICHUH Yepe3 1IBETOBbIC (DUIIBTPHI

11.10

dusnyeckue sBICHUS B pupojie: 3aTMeHuss CoHIa |
JlyHbI, 11BETa TEII, ONTHYECKHUE SIBJICHUS B aTMoc(hepe (1BeT
HeOa, pedpakmus, paayra, MUPax)

11.11

TexHuyeckue ycTporcTBa: OUKH, IEPUCKOII, (poToanmapar,
ONITUYECKUE CBETOBO/IBI

12

KBAHTOBGIE ABJIEHUA

12.1

Omnsitel Pezepdopaa u nnanerapHast MoJieinb aToMa.




Mopaens atoma bopa

I/ICHYCKaHI/Ie H IIOTJIOICHUE CBETA ATOMOM. KBaHTHI.

12.2
JIuHenyaTeie CIEKTPHI
12.3 PagnoaktuBHOCTh. Anb(a, OeTa- 1 raMmmMa-u3I1y4eHus
124 Crpoenue aroMHOr0 sapa. HykioHHas Moieiab aTOMHOIO
' sapa. M30Tomsl
12.5 PannoaktuBHble npeBpaienus. [lepuon nonypacnana
' ATOMHBIX €D
12.6 SnepHble peakuun. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U
' MacCOBOT'0 YHCEII
12.7 OHeprus CBsA3M aTOMHBIX sep. CBA3b MacChl U SHEPTUU
12.8 Peakuuu cunresa u genenus saep. ICTOUHUKHN S3HEPTUU
' ComnHia u 3BE311
12.9 SnepHas sHepreTuka. [lelicTBUE paiMOaKTUBHBIX
' U3JITy4YEHHUI Ha KUBBIE OPraHU3MBbI
[IpakTruyeckue pabOTHI:
HaOmroieHre CIUTONIHBIX B IMHEHYaThIX CIIEKTPOB
W3IIyYEHUS.
12.10
HccenenoBanne TpEKOB: N3MEPEHNE SHEPTUU YaCTHULIBIIIO
TOPMO3HOMY IIyTH (110 poTorpadusim).
N3mepenne pagnoakTUBHOTO (hoHA
Pu3nuecKre ABICHUS B IPUPOJE: ECTECTBEHHBIN
1211 PaaOaKTUBHBIN (POH, KOCMUYECKHUE JIYUH, PAJUOAKTUBHOE
' U3JIyYEHUE IPUPOJIHBIX MUHEPATIOB, NEUCTBUE
PaauOaKTUBHBIX U3Iy4YE€HUI HA OPTaHNU3M YEJIOBEKA
12.12 TexHuyeckue ycTporucTBa: CIEKTPOCKOTI,

VHIMBUTyaJIbHBIN T103UMETp, Kamepa BuibcoHa




[TPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHMS OCHOBHOI OEPA30BATEJILHOM ITPOI'PAMMBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kona
npoBepsieMor
0
TpeOOBaAHUA

[TpoBepsiembie TpeOOBaHUS K TPEIMETHBIM pe3ysIbTaTaM
0a30BOT0 YPOBHS OCBOCHHS OCHOBHOW 00pa30BaTelIbHOM
pOrpaMMbl OCHOBHOTO 00111er0 0Opa3zoBanus Ha ocHoBe DI'OC

[Tonumanue poau GU3NKK B HAYYHOW KapTUHE MUPA;
c(hOopMHUPOBAHHOCTh 0A30BBIX MPEICTABICHUIN O 3aKOHOMEPHOU
CBSA3M M MO3HABAEMOCTH SIBJIEHUI MPUPOJIBI, O POJIU IKCIIEPUMEHTA
B (hu3mKe, 0 cUCTEMO0Opa3yolei posiu GU3UKH B pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH, 00 3BOJIIOLINU
(bu3MUeCcKUX 3HAaHUI U UX POJIU B LEIOCTHON
€CTECTBEHHOHAYYHON KapTHHE MUpa, O BKJIa/l€ POCCUICKUX U
3apyOexHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00ObSICHEHNE
IIPOLIECCOB OKPYIKAIOIIET0 MUPA, Pa3BUTHE TEXHUKH U
TEXHOJIOTUHI

3HaHMs 0 BUJIaX MaTepuH (BEILIECTBO U T0JIE), O ABUKEHUHU KaK
croco0e CyIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYIISIPHON
TEOPUU CTPOCHHMSI BEIIECTBA, O (PU3UUECKOM CYITHOCTH SIBICHHIM
IPUPOJIbI (MEXAaHUYECKHX, TEIJIOBBIX, SJIEKTPOMATHUTHBIX U
KBaHTOBBIX); YMEHUE PA3INyaTh SIBJICHUS MO OMUCAHUIO UX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX
JAHHOE (PU3NYECKOE SIBJICHUE; YMEHUE PACIIO3HABATH MPOSBIICHUE
M3YUYEHHBIX (U3UYECKUX SABJICHUN B OKPYKAIOIIEM MUPE, BBIICIISIS
WX CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKK)

Branenune ocHoBaMU MOHATHITHOTO arapara i CHMBOJIMYECKOTO
sI3bIKa (PU3HUKYU U UCTIOJIB30BAaHUE UX JJISI PEIICHUS YUeOHbBIX
3a]1a4; YMEHHE XapaKTepru30BaTh CBOMCTBA T, PU3NYECKUE
SIBJICHUS U MPOIECCHI, UCTIOJNIb3Ys (DyHIaMEeHTaIbHBIE U
SMITUPUYECKUE 3aKOHBI

YMeHre onuchIBaTh U3y4ECHHbIE CBOMCTBA TEN U (PU3NYECKUE
SIBJICHUSI, UCTIONB3YS (PU3NUECKUE BETUUHHBI




Biianenune ocHoBaMU METOIOB HAYYHOTO TTO3HAHUS C YUETOM
coOJIroICHUS TTPaBII 0€301MacHOTO TPY/la: Hab0IeHUE
(bU3UYECKUX SBICHUMN:

YMECHHE CAMOCTOSITSIIBHO COOMPATh IKCIIEPUMEHTATBHYIO
YCTaHOBKY U3 JaHHOTO Habopa 000pyI0BaHUS 110 HHCTPYKIIHH,
OITMCHIBATH XOJI OTIBITA M 3aIMCHIBATh €T0 PE3YJIbTATHI,
(GbOopMyIHpPOBATH BHIBOIHI,

MPOBEJICHUE MPSMbBIX U KOCBEHHBIX U3MEPEHUN PU3HUECKUX
BEJIMYMH: YMEHUE TNIAHUPOBATh U3MEPEHNSI, CAMOCTOATEIBHO
coOupaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY 110 MHCTPYKIIHH,
BBIYUCIIATh 3HAUEHUE BEJIMYMHBI U aHAJM3UPOBATH MOJIYYEHHBIE
pEe3yAbTaThI C YYETOM 33JaHHOM MOTPEIIHOCTH PE3YIbTATOB
VU3MEPEHN;

IIPOBE/ICHUE HECIIOKHBIX SKCIEPUMEHTABHBIX HUCCIEIOBaHUM;
CaMOCTOATEIILHO COOMPATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
IPOBOJUTH UCCIIEIOBAHUE 110 MHCTPYKLIMH, IPEACTABIAThH
NOJIyYEHHbIE 3aBUCUMOCTH (PU3NYECKHUX BETMYUH B BUJE TaOIUL U
rpaduKoB, yYUTHIBATh NOTPEMIHOCTH, I€JIaTh BHIBOABI 1O
pe3ynbTaTam HcClieI0BaHus

[ToHumaHue XxapakTepHbBIX CBOMCTB (PU3NUYECKUX MOJIEIIEN
(MaTepualbHas TOUKa, aDCOIIOTHO TBEPJOE TENO, MOJEIIN
CTPOEHMS T'a30B, KUJIKOCTEN U TBEPABIX TEN, INIAHETAPHAS MOJEIb
aToMa, HyKJIOHHasi MOJIeJib aTOMHOTO sI/ipa) U YMEHUE MPUMEHSTh
UX JUIs 00bACHEHUS (PU3NUYECKUX MPOLIECCOB

YMeHue 00bICHATh (PU3HUECKHUE MPOLECCHl U CBOMCTBA TEJ, B TOM
YHUCJIE U B KOHTEKCTE CUTYallMil NPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYUHHO-CIICICTBEHHBIE
CBSI3U U CTPOUTH OOBSICHEHHE C ONOPOI HAa N3YUYEHHbIE CBOWCTBA
(¢u3nyeckux sBIECHUMN, PU3NUECKUE 3aKOHbBI, 3aKOHOMEPHOCTH U
MOZEIIH

YMeHue pemath pacy€THbie 3a1auu (Ha 0aze 2 — 3 ypaBHEHHI),
UCIIOJIb3YsI 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PU3NYECKUE
BEJINYMHBI, B YACTHOCTH, 3aMMChIBATh KPATKOE YCIOBHE 33]a4H,
BBISIBIISITH HEJIOCTAOIINE JIAHHBIE, BRIOUPATh 3aKOHBI U (JOPMYIIHI,
HE0OX0IUMBIE U1 €€ PENICHMsI, UCTIOIh30BaTh CITPABOYHbIE




JaHHBIE, TPOBOJIUTH PACUETHI U OIICHUBATh PEATUCTUYHOCTD
MOJIyYeHHOT'0 3HAYCHHS (PU3NUYECKON BETMYMHBL, YMEHUE
OTNPENENATh Pa3MEPHOCTh (PU3NYECKON BEIMUHUHBI, TOTyYEHHON
Y pelIeHUH 3aJa4u

YMeHue xapakTepu3oBaTh MPUHIUIIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM UHCIIE OBITOBBIX TPUOOPOB, U MPOMBIIIUICHHBIX
TEXHOJIOTUYECKUX MPOLECCOB M0 UX OMUCAHUIO, UCTIONIb3YS
3HAHMS O CBOMCTBAX (PU3MYECKUX SIBJICHUI U HEOOXOUMBIE
dbusnueckre 3aKOHOMEPHOCTH

10

YMeHHUe UCTI0Tb30BaTh 3HAHUS O (PU3NIECKUX SBICHUSIX B
TIOBCETHEBHOM JKU3HHU I 00ecriedeHrsI 0€30acCHOCTH TPH
oOparieHnu ¢ OBITOBBIMU MMPUOOPAMU U TEXHUUECKUMU
YCTPONCTBAMH, COXPAHEHUS 3I0POBbS M COOITIOJICHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOIIEH Cpelie; MOHUMaHNe
HEOOXOIMMOCTH TPUMEHEHUS JOCTIKEHUN (DU3UKH U TEXHOJIOTUN
JUTSI palliOHATBHOTO TMPUPOIOTIONB30BAHMS

11

OmnbIT Moucka, npeoOpa3oBaHusl U MPEACTaBICHUS HHHOPMAIIIH
(bu3HIeCKOro cofiep>KaHus C UCIIOIh30BaHNEM WH()OPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHUI; YMEHUE OIICHUBATh
JIOCTOBEPHOCTh MOJYyYE€HHON MH(POPMALIMK HA OCHOBE
VMMEIOIINXCS 3HAHUW U JIOMOJIHUTEIbHBIX NCTOYHUKOB; YMEHHUE
UCII0JIb30BaTh MIPH BHITIOJIHEHUHU YUY€OHBIX 3aJIaHU HAy4YHO-
HOMYJISIPHYIO JINTEPATYpy (PU3NUECKOrO COACPKaAHUS,
CIIPaBOYHbIE MaTepHUaibl, pecypcol ceTh MIHTEpHET; BilafeHne
0a30BBIMH HaBBIKAMU IIpeoOpa3zoBaHus HH(POPMAIIUU U3 OAHOU
3HAKOBOM CHCTEMBI B IPYTyI0; YMEHHUE CO3/1aBaTh COOCTBEHHbIE
MUCHMEHHBIE M YCTHBIE COOOIIEHHSI HA OCHOBE MH(GOPMAIIIH U3
HECKOJIbKUX UCTOYHUKOB




[TEPEYEHb 5JIEMEHTOB COAEPXAHUWA, ITPOBEPAEMBIX HA OI'D 10
OU3UKE

Kon

[TpoBepsieMbIil 3IEMEHT COJIEPKAHUS

MEXAHWYECKUE ABJIEHUA

1.1

MexaHn4ecKoe JABUIKCHHC. MaTepI/IaJIBHaH Touka. Cucrema orcuéra.
OTHOCUTENBLHOCTh JABHIKCHUS

1.2

PaBHomMepHOe 1 HEpaBHOMEpHOE ABIKeHUE. CpeHsis ckopocTh. Dopmyna
JUTSl BBIYUCIICHUS CpeIHEN CKOpOCTH: vV = S/t

1.3

PaBHOMepHOC HpHMOHHHCﬁHOG JABHXXCHHUC. 3aBHUCHUMOCTh KOOPpAWHATEI TCJ1a
OT BpCMCHH B CJIy4aC paBHOMCPHOTI'O HpﬂMOJ’IHHGﬁHOI‘O JABUXKXCHMUA .

xX(1)=x,+ut

['paduixu 3aBUCUMOCTH OT BpEMEHU JJIs IPOCKIIUU CKOPOCTH, TTPOCKITUU
NepEMEIIEHHUS], ITyTH, KOOPAUHATHI TP PABHOMEPHOM IPSIMOIMHENHOM
JBUKCHUU

1.4

3aBUCUMOCTbh KOOPJIMHATHI T€JIA OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOIO
IIPSMOJIMHEMHOTO JBUXKECHUS:

-

Elu.
Sx(f} =1|-'.|;|__ * f_l':trx * ey
CI)OpMy.HBI AJI IPOCKIUMHU IICPEMCIICHUA, ITIPOCKIUKU CKOPOCTH U IMTPOCKINU
YCKOPEHHS TIPH PAaBHOYCKOPEHHOM TMPSMOJIMHEHHOM JIBHKEHUU:

.

"
Iy l:f) =Up,t+a, - ? »

U.\'('f) =Upy T4, I,

a.(f) =canst,

a3 o]

e “ =7
Usy Uy 2,5,

Fpa(i)HKH 3aBUCUMOCTHU OT BpEMCHHU JIA ITPOCKIKWHN YCKOPCHUA, IIPOCKIINHN
CKOpPOCTH, ITPOCKINH IICPCMCIICHUA, KOOPAUHATHI ITPU PABHOYCKOPCHHOM
HpﬂMOJ’IHHGﬁHOM JABHXKXCHHNU

1.5

CBob6oHOoe nageHue. opmylibl, OMUCHIBAIOIINE CBOOOIHOE MA/ICHHUE TeJla




0 BEPTUKAIIN (IBIXKEHHUE TeJla BHU3 WIM BBEPX OTHOCHUTEIIHLHO
MOBEPXHOCTH 3eMiin). ['paduku 3aBUCUMOCTH OT BPEMEHU ISl POEKIIUU
YCKOPEHHSI, MPOEKIIUKA CKOPOCTH U KOOPAUHATHI IIPU CBOOOIHOM MAJICHUU
Teja 1Mo BepTUKAIU

1.6

CKOpOCTB PAaBHOMCPHOI'O ABUKCHUS TCJIa 110 OKPYKHOCTH. HaHpaBHCHI/Ie
CKOpOCTH.

dopMmyita IS BBIYUCICHUS CKOPOCTH Yepe3 PaInyC OKPYKHOCTH H ITEPUO]T
oOpareHus:

2nR
T

LenTpocTpeMutenbHoe yckopenue. Hanpapienne HieHTpoCTpEMUTETBEHOTO
yckopenus. opmyiia i BBIYUCICHUS YCKOPEHUS:

_UL
a3

dopmyiia, CBSI3bIBAIONIAS IEPHOJT U YACTOTY OOpAaIllCHUS:

1.7

1.8

Cuia — BekTopHas ¢uznyeckas BenuuuHa. ClioxKeHue CUil

1.9

SBnenue nuepuuu. [lepseiit 3akon HeroToHa

1.10

Bropoii 3akon HproToHa:

F=m-a

CoHanpaBJIECHHOCTh BEKTOPA YCKOPEHHUS TEIA U BEKTOPA CHUIIbI,
JNEUCTBYIOILIEH HA TEIO

1.11

BzaumoperictBue ten. Tperuit 3akon HeroToHa:

Fy g=—F s




1.12

TpeHue nokosi ¥ TpeHUe CKOJIbKeHUA. PopMyJia sl BBIYMCIEHUS MOTYJIS
CUJIbI TPEHHUSI CKOJIbXKCHUS:

FIP =n-N

1.13

Hedopmanus tena. Yopyrue v Heynpyrue aepopManuu. 3aK0H yIpyrou
nedopmanmu (3aKoH ['yka):

F=k-Al

1.14

BCCMI/IpHoe TATOTEHUE. 3aKOH BCCMHPHOTO TATOTCHUWAA:

.i'.”'_: o i'.i'i':

Fog.2l
2
Cuna TspkecTH. Y CKOpeHre CBOOOHOTO MaICHUS.

dopmyia Jyisl BEIYUCICHUS CUJTBI TSKECTH BOJIM3HM OBEpXHOCTH 3emun: F =
mg.

JIBuxenue raneT Bokpyr Connna. IlepBast kocMuyeckasi CKOpOCTb.
HesecomocTs n neperpysku

1.15

I/IMHYJII)C TCJla — BCKTOpHAA @HSHHGCK&H BCJINYHHA.

p=mo

Nmnynece cucremsl Ten. U3mMeHnenne umiynbsca. MMiyibe cusl

1.16

3aKOH COXPAHEHHs UMITYJIbCA IS 3aMKHYTOH CHCTEMBI TElI:
D=0, +im, U, =const

PeakTuBHOE JABHXKCHHUC

1.17

Mexannueckas padota. Dopmyna A BeIUUCICHUS paObOThHI CUITBI:
A=Fscosct

Mexannyeckast MOITHOCTD:

1.18

Kunernueckas u MNOTCHIHAJIbHAA SHCPI'HA. (DOPMYJIa JJIA BBIYMCIICHUA




KUHETUYECKOU YHEPIUH:

TeopeMa 0 KHHETUYECKOM OHCPIUn. CDOpMy.]Ia JJIA BBIYHUCIICHUS
HOTGHHH&HBHOﬁ OHCPIUU TCJa, IIOJHATOIO

Hajg 3eMIIEN:

E_=meh
P e

1.19

MexaHnueckast SJHEprus:

E=EJ,1_+EP

3aKOH COXpaHEHUsI MEXaHNn4eCcKO dHeprun. dopMyna 1 3aKoHa
COXpaHEHUsI MEXaHUYECKO SHEPTUH B OTCYTCTBUE CUJI TpeHus: £ = const.

HpeBpameHHe MEXaHUYECKOU OHCPI'UHU IIPpU HAJIUYINU CHUJIBI TPCHUA.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Peruar. Moment cunbl: M - Fl.

YciioBue paBHOBECHS phlyara:
M +M, +..=0
[TonBmwxHBIN 1 HeMOABYKHBIN O510kH. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesaas
Aaaq::aqmaﬂ

1.21

JlaBneHnue TBEPIOTO TEA.

CDopMyna JJIA BBIYUCIICHUA JAaBJICHUSA TBépI[OFO TCJa.

P=§-

JaBnenue raza. AtmocepHoe AaBieHHE.
I'mapocratuueckoe 1aBiI€HUE BHYTPHU KUIKOCTH.

CDOpMYJ'Ia JJI1 BBIYUCIICHUA OAaBJICHUA BHYTPH X XKUJKOCTH!




p=pgh+p_.,

1.22

3akoH [lackans. ['mppaBnnueckuii npece

1.23

3akoH Apxumena. opmyJia 1 ONpeIeSICHUS BRITATKUBAKOIIENA CHUIIBL,
JNEUCTBYIOLIEN HA TENO, MOIPYKEHHOE B )KUJIKOCTh WM Ta3:

F_.‘l._rm. =ng

VYcnoue nnaBanus Tena. [1naBanue CyAO0B U BO3AYXOIINTaBaHHC

1.24

MexaHnnueckue Kojie0aHus. AMIUIUTY 1A, IEPUOJ] U YaCTOTa KOJICOaHUH.
dopmyJia, CBSI3BIBAIOIIAS YACTOTY M MEPHO]T KOJIeOaHUH:

sz

1.25

MaremMatnueckuil U NpyKUHHBIN MasTHUKU. [IpeBpanienne s3nepruu npu
K0JIeOaTeTbHOM JBUKEHUHU

1.26

3aryxatonue Konedanus. Beinyxnennsie konebanus. PezoHanc

1.27

MexaHu4eCcKHe BOJIHBI. HpOI[OJ'IBHBIe " IIOMICPCYHBIC BOJIHLI. I[JII/IHa BOJIHBI
N CKOPOCTH pacCIIpOCTPAHCHUS BOJIHEI:

L=v-T

1.28

3ByK. ' poMKOCTB U BbICOTa 3ByKa. OTpa)xeHne 3ByKOBOW BOJIHBI Ha
rpanuiie 1Byx cpeil. Madpa3Byk u yibTpa3ByK

1.29

[IpakTuueckue paboThI

N3mepenune cpeaneii mI0THOCTH BEMIECTBA; aPXUMEIOBOM CHJIBIL; )KECTKOCTU
MPY>KUHBI; KOG OUITMEHTA TPEHUS CKOIBKESHUS; PA0OThI CUITBI TPEHUS,
CWJIBI YIIPYTOCTH; CPETHEH CKOPOCTH IBIKEHHsSI OpyCKa 10 HAKIIOHHOMN
MJIOCKOCTH; YCKOPEHUS OpyCKa MPpU ABUKEHUH TI0 HAKJIIOHHOM TIOCKOCTH;
9aCTOTHI M IEproaa KoJieOaHUH MaTEMaTHISCKOTO MasTHUKA; YaCTOTHI U
nepuo/ia KojaeOaHuii Mpy>KMHHOTO MAasITHUKA; MOMEHTa CHJTHI,
JCHCTBYIOIIETO Ha pbIYar; padoThl CHIIBI YIIPYTOCTH TIPH MOABEME TPy3a C
TIOMOIIBI0 HETIOBMYKHOTO OJIOKA; paOO0ThI CHIIBI YIIPYTOCTH TPH MOABEME
rpy3a ¢ MOMOIIbIO MOJIBUKHOTO OJIOKA.

HccnenoBanne 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOU




YaCTH TeJia U OT TUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOILICH
CUJIBI OT MacChl T€JA; CUJIbI TPEHUS CKOJIBKEHHUS OT CHIIbI HOPMAJIBHOTO
JABIICHUS U OT POJia MOBEPXHOCTH; CHJIbI YIIPYTOCTH, BOSHUKAIOIIEH B
Npy>XUHE, OT CTeNeHu AedopMaliy MPY>KUHBL;, YCKOPEHHs OpycKa OT yriia
HAKJIOHA HAMPAaBIIAIONICH; mepruoaa (4acTOThl) KOJIeOAaHUN HUTSHOTO
MasiTHUKA OT JJIMHBI HUTH; TIEpUoia KOJIeOaHUN MPY>KUHHOTO MasiTHUKA OT
MACCHI Tpy3a U KECTKOCTU NPYKUHBI; UCCIICIOBAHNE HE3ABUCUMOCTH
nepuo/ia KojaeOaHuii HUTSTHOTO MasiTHUKA OT Macchl Tpy3a. [Ipoepka
YCJIOBHSI PABHOBECHSI pbluara

Quzuueckue A61eHUs 8 NPupooe: TPUMEPHI ABUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMHU B )KMBOW U HEXKUBOM MTPUPOJE, AEUCTBUE CUIIbI TPCHUS B
MPUPOJIC U TEXHUKE, TPWIUBBI U OTIUBBI, IBIKEHUE TuiaHeT CoaHeuHOoM

1.30 | cucremsl, peakKTUBHOE JBHKEHUE KUBBIX OPraHU3MOB, PbIYaru B TEJE
YeJI0BEKa, BIMSHUE aTMOC(EPHOTO AaBICHUS Ha )KUBOW OPraHu3M,
IJIaBaHUE PbIO, BOCIIPUATHE 3BYKOB )KUBOTHBIMHU, 3€MJIETPSICEHUE,
CEHCMHMYECKHE BOJIHBI, IlyHAMU, 9XO
Texnuueckue ycmpoticmea. CUUAOMETP, TaTYNKHU TOJIOKEHHUS, pACCTOSHUS
U YCKOPEHHUsI, TMHAMOMETP, MOAIIUITHUKY, PAKEThI, pblYar, MOABUKHBIA U

131 HEMNOJIBMXKHBIN OJIOKH, HAKIIOHHAS TJI0OCKOCTb, IPOCTHIE MEXaHU3MBI B OBITY,

' COOOMIAIOIINECS COCYbl, YCTPONUCTBO BOJOMPOBOIA, THIPABINYECKUN
npecc, MaHOMETp, 0ApOMETP, BLICOTOMED, MOPIIHEBOM HACOC, apEOMETD,
HXO0JIOT, UCTIOJIb30BAHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE NTOJIOKEHUS MOJIEKYIIIPHO-KNHETUYECKON TEOPUU CTPOCHHMS

2.1 | BemiecTBa. Mojienu TBEPIOTO, )KUAKOTO M ra3000pa3HOro COCTOSIHUI
BenlecTBa. Kpucraminueckue u aMopHsbie Tea

57 JIBrxeHue yactul BemecTa. CBs3b CKOPOCTH IBUKEHUS YACTHLL C

' TeMIiepaTypoil. bpoyHoBckoe aBmxenue, tupdy3us

2.3 | CmaunBaHME U KaOWJUIIPHBIE SIBICHUS

2.4 | TennmoBo€ pacUIMPEHUE U CHKATUE

2.5 | TenoBoe paBHOBECHE

2.6

BryTtpennsis sneprus. Pabota u termonepenaya Kak criocoObl U3MEHEHUS




BHYTPEHHEU DHEPIUU

2.7

BI/II[BI TCIIoNCpCaAaun: TCIIOIPOBOAHOCTh, KOHBCKIUS, U3JTYUYCHHC

2.8

HarpeBanune u oxnaxnenue ten. KonnmuecTtBo TemnoTsl. Y neibHas
TEIJIOEMKOCTD:

P 1

QO=cm\t,—1,)

2.9

3aKOH COXpaHEHMS DHEPTUH B TEIUIOBBIX MPOLECCaX. Y PABHEHUE TEMIOBOTO
OanaHca:

Q1_Qz +...=0

2.10

Hcnapenue n konaeHcauus. MI3ameHeHne BHYyTPEHHEN SHEPTUHU B MPOLIECCE
UCIIAPEHUA U KOHJIeHCauu. Kunenne >kuakocTu. Y AeiabHas TeIioTa
napooOpazoBanusi: L = Q/m

2.11

BrnaxnocTs Bo3ayxa

2.12

IInaBienne u kpucramumsanus. Mi3aMeneHne BHyTpEHHEN YHEPTUH IPH
IUIABJICHUM U KPUCTAIUIM3ALUN. Y JeNIbHAs TEIUIOTA TUIABJICHHUS

59

A==
m

2.13

BuyTpeHHss sHeprus cropaHus TOILUIMBA. Y IeJIbHAs TEIUIOTa CTOPAaHUs
ToruuBa: ¢ = Q/m

2.14

[Ipunuunel padots! TerioBbix apurateneil. KI1/ remnoBoro asurarens

2.15

[IpakTuueckue paboTHI

N3mepenne yaenbHON TEIIOEMKOCTH METANIMYECKOTO [IUINHAPA;
KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJIOM KOMHATHOM TEMIIEpATyphl
(UKCHUPOBAHHON MAacCChl, B KOTOPYIO OIYIIEH HArPEThIA HUIUHAD;
KOJIMYECTBA TEIUIOTHI, OTIAHHOTO HArPEThIM LHWJIMHIPOM, TIOCIIE OITyCKaHUs
€ro B BOJly KOMHATHON T€MIIEpaTypbl; OTHOCUTEIBHON BIIAYKHOCTH BO3AYXa;
YAEIBHOH TEIUIOTHI IJIaBIeHUs Jbaa. MccnenoBanue n3MEHEHUs
TEMIIepaTypbl BOJbI IPU Pa3IMUHBIX YCIOBUIX; SBJICHUS TEIJIOOOMEHA MIPH
CMEILIMBAHUU XOJIOJHOMN U TOpsAYEH BOJBI; IIPOLIECCA UCITAPEHUS

2.16

Dusuueckue sA6/1eHUS 8 I’lpMpOd@.’ IMOBCPXHOCTHOC HATSIKCHUC U




KaMWUIAPHBIE SBJICHUS B IPUPOJIC, KPUCTAIIIBI B IPUPOJIC, U3ITYUCHUE
Conniia, 3amep3aHue BOA0EMOB, MOPCKUE OpU3bI; 00pa30BaHUE POCHI,
TyMmaHa, UHesl, CHera

Texnuueckue ycmpoiuicmea. KaluuISIPbl, IPUMEPbI HCIIOIb30BAHHUS
KPUCTAIJIOB, )KUAKOCTHBINA TEPMOMETP, TaTUUK TEMIIEPATYPbI, TEPMOC,

2.17
CUCTEMA OTOIUICHUS JOMOB, THTPOMETPHI, ICUXPOMETP, NapoBas TypOuHa,
JBUTATEIb BHYTPEHHETO CTOPAaHMS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 | Dnekrtpuzanusg ten. /J[Ba BUAa 3IEKTPUUECKUX 3aPsI0B
3.2 | B3aumogeicTBre 3apsyKeHHbIX Tel. 3akoH Kynona
3.3 | 3aKOH COXpaHEHUS ANEKTPUUECKOTr0 3apsia
34 Onektpuueckoe nose. Hanpsk€HHOCTD anekTpuyeckoro noiis. [Ipuaiun
' CYTNEPIIO3UIINU DJICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu snexkrpudeckux 3apsaoB. JedcTBre dIEKTPUYECKOTO M0JIs Ha
' ANEKTpUYECKUE 3apAabl. [[pOBOAHUKH U TUDIIEKTPUKA
ITocTosiHHBIN ANEKTPUUECKUI TOK. JIeHCTBUSA IeKTpuYecKoro Toka. Cuia
3.6 | Toxa. Hampsukenue.
I=q/t,U=A4/4
DNEKTPUYECKOE COMPOTUBIICHHE. Y IETBHOE IIEKTPUUECKOE
3.7 | CONIPpOTHUBIICHUE:
R =pl/S
3.8 | 3akon Oma asisa yyacTtka snekrpudeckon nenu: I = U/R
[TocnenoBarenbHOE COEAMHEHUE TPOBOIHUKOB:
I]. :IE-: '[r'. :'[z'll _'[r'lz-: R:R]. _Rz
3.9

Hapanneanoe COCANHCHUC ITPOBOAHUKOB PABHOI'O COIIPOTHUBJIICHUA:

R

2

U =UyI=1I+I;R=




CwmenianHbie COEAUHEHUS TPOBOIHUKOB

3.10

Pabora u MoutHoCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3.11

3akon JIxxoyns — Jlenna:

O=I"-R-t

3.12

OmnbiT Dpcrena. MarHuTHOE 10JI€ IPSIMOTO MTPOBOAHUKA C TOKOM. JIMHUU
MAarHMTHOM MHIYKLHH

3.13

MarsuTHOE MoJji€ NOCTOSHHOI'O MarHuTa. B3aHMOﬂ€ﬁCTBHC ITOCTOSAHHBIX
MAaraouToB

3.14

ﬂeﬁCTBHC MAaramMTHOI'O IIOJIA Ha IMTPOBOAHUK C TOKOM

3.15

Omneitel apanes. SBnenne smekTpoMarauTHOW HHAYKUMU. [IpaBuno Jlenna

3.16

[IpakTudeckue paboTh

HSMepeHI/Ie QJICKTPHUYICCKOT'O COIMPOTUBJICHUA PE3UCTOPA, MOIITHOCTHU
QJICKTPHUYCCKOTI'O TOKA, pa6OTBI QJICKTPHUYCCKOI'O TOKA.

HccnenoBanrie 3aBUCUMOCTH CHITBI TOKA, BO3HUKAIOIIETO B TPOBOTHUKE
(pe3ucTopsl, JaMIIOUKa), OT HAMPSKEHUSI Ha KOHIIAX MTPOBO/IHUKA,
3aBUCUMOCTH COMPOTHUBIICHHS OT JIJIMHBI IPOBOJIHUKA, TJIOMIAINA €T0
MONEPEYHOT0 CEYEHUS U YIEIbHOTO COMTPOTUBIICHUS.

[IpoBepka mpaBwiIa ISl SIEKTPUIECKOTO HATIPSIKEHUS TIPH
MOCJICIOBATEIHHOM COSMHEHUH TIPOBOHUKOB; MTPABUJIA JIJIST CHJIBI
AIIEKTPUYECKOTO TOKA MPHU MapaICIbHOM COSAMHEHUH TIPOBOIHIUKOB
(pe3ucTOpHI U JTaMITOUYKa)

3.17

Duzuueckue A61eHUs 8 npupooe: YIEKTPUUECKUE SBICHUS B aTMOC(EpE,
AIEKTPUYECTBO KUBBIX OPraHW3MOB, MATHUTHOE T0JIE€ 3eMIIH, Apeid
IIOJIFOCOB, POJIb MATHUTHOTO TOJISI IS )KU3HU Ha 3EMJIE, TIOJIIPHOE CUSIHUE

3.18

Texnuueckue ycmpoticmea. dIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT,
CUETUMK DJIEKTPUUYECKON SJHEPTUH, JIEKTPOOCBETUTENIbHBIE TPUOOPHI,
HarpeBaTelIbHbIE IEKTPONPUOOPHI (TPUMEPDI), STEKTPUUECKUE
peI0XPaHUTENH, EKTPOMATrHUT, AJIEKTPOIBUTATENb MIOCTOSTHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19

QHCKTpOMaFHI/ITHBIC BoJiHEL IIIkana QJICKTPOMArHMTHBLIX BOJIH




3.20

JIyueBas monenb cBeta. [IpssMmonuHeitHOe paclpOCTpaHEHUE CBETA

3.21 | 3akoH oTpaxkeHus cBera. [lmockoe 3epkano
3.22 | [IpenomiieHue cBeTa. 3aKOH MPETOMIIEHUS CBETA
3.23 | JIucnepcus cBeTa
394 JInnza. Xona nydeit B muH3e. DOKyCcHOE paccTosiHue TUH3bl. OnTudeckas
' cuia auH3el D = 1/F
3.25 | I'na3 kak ontuyeckas cucrema. OnTuyeckue npudopsl
[IpakTudeckue paboThI
N3mepenre onTuueckou cuiibl coOMparoien JTUH3bI;, POKYCHOTO
paccTostHUS coOMparoiel JIMH3bI (10 CBOMCTBY paBEHCTBA Pa3MEPOB
npeaMeTa U U300paxKeHus, Korjia mpeaMeT paciooKeH B IBOMHOM
3.26 | dhokyce), mokazaress MpeJIoMICHHUS CTEKIIA.
HccnenoBanne cBOMCTBA H300pKEHUS, TTOJIYYEHHOTO C IIOMOIIBIO
coOuparoiei JTUH3bI; H3MEHEeHUS (JOKYCHOTO PACCTOSIHUS ABYX CIOKEHHBIX
JIMH3; 3aBUCMMOCTH YTJIa MPEIOMJIEHUS CBETOBOTO JIy4ya OT yrja NaJeHus Ha
TPAHUIE «BO3JTYX — CTEKIIO»
397 Qusuyeckue asnenus ¢ npupooe. 3atMenust Connua u JlyHsl, uBera te,
' ONTHYECKHE sIBJICHUS B aTMocdepe (1BeT HeOa, pedpakius, paaxyra, MUPaxK)
398 Texnuueckue ycmpoticmea: 04KY, IEPUCKOT, (poToanmnapar, ONTHIECKUE
' CBETOBO/IBI
4 KBAHTOBGBIE ABJIEHUA
41 PanunoaktuBHOCTH. Anlb(a-, 6eTa-, raMma-u3aydenus. Peakiuu anbda-u
' Oera-pacnaza
49 OmneiTel Pezepdopaa o paccessnuro anbha-yactuil. [nanerapuas Mmoaenb
' aroma
4.3 | CocraB aroMHOrO siapa. M3oTonsl
4.4 | Ilepuon monypacmaia aTOMHBIX SIIIEP




4.5

SnepHble peakMy. 3aKOHBI COXPaHEHUS 3apsiI0BOT0 U MAaCCOBOT'O YUCEI

Quzuueckue A61eHUs 8 npupooe. ECTECTBEHHBIN palnOaKTUBHBIN (DOH,

4.6 | KOCMUYECKHE JIyYH, PAAMOAKTUBHOE U3TyUYCHHUE NPUPOJHBIX MUHEPAJIOB,
JEHCTBUE PaIMOAKTUBHBIX U3TyUYEHUI Ha OPTraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea. CIEKTPOCKOIL, NHIUBUAYATbHBIA TO3UMETD,

Kamepa BuiibcoHa, siiepHas SHepreTuka




