IIpunoxenne 10
2.2.1.10. PABOYAS ITPOT'PAMMA yueoHoro npeamera «®u3uka. ba3oBblii ypoBeHb»
it obyyaromuxcs 10-11 kmaccos (1D 3615661)

MOSICHUTEJIBHAS 3AITUCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOXEHHH M TpeOOBaHWH K pe3yabTaTaM OCBOCHHUS OCHOBHOM
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxe ¢ yaérom deaepaaTbHOn
paboueiil mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPETNoAaBanus ydyeOHoro npeamera «Pusmnka B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOUMX  OCHOBHbBIE
o0Opa3oBaTelibHbIE IPOrPAMMBI.

Copnepxanue nporpaMMbl 1o (PU3MKE HaIpaBI€HO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOH kapTuHbl Mupa oOydaroumxcs 10—11 kmaccoB npu o0ydeHuu ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allid MEXKIPEIMETHBIX
cBsizell (DM3UMKU C €CTEeCTBEHHO-HAy4YHbIMM YYEOHBIMH IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIC 1€ M3y4YCHUs (U3UKU HA YPOBHE CPEIHEro oO0IIero odpa3oBaHUs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: TMUYHOCTHBIE, METaNpeIMETHbIE, IPeMETHBIE (Ha 6a30BOM
YpPOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKM HAa 0a30BOM YPOBHE, B TOM UYHUCIIE

IpeMETHBIE PE3yJIbTaThl M0 T0/1aM 00YUYEHHUS;

e conepkanue yueOHoro npeamera «dusukay 1o rogam oOydeHHs.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIJ B CHCTEMY 3HAHUN 00 OKpY’KaroIleM Mupe.
[konpHBIH Kypc (U3MKKH — CHCTEMOOOpA3YIOIIUN [Jis €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmueckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHne (pU3NUeCcKUX 3HAaHUN ONpeAessieT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOJIOTUN
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHOU KapTHUHBI MUpa 00ydaroIuxcs, B (OPMHUPOBAHUE YMEHUN NPUMEHSTH
HAYYHbII METOJ] MO3HAHUS ITPH BHIMOJIHEHUH UMHU Y4E€OHBIX UCCIICIOBAHUIM.

B ocHOBY Kypca Gu3MKH 9 YPOBHS CpeHEro o0Iero oopa3oBaHus MOJIOKEH Psijl UIeH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM C Hell MaTepuan Kypca GpU3NKH 00beJUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIHana (GU3NIecKoi HayKH, OCMBICTICHHE CBSI3U Pa3BUTHUSL PU3UKHU C Pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUIN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS HIIEMEHTOB COJEPKaHMS,
NOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUS MPoOIeM pPallMOHAIBHOTO MPHPOJIOTIONIB30BAHUS U
9KOJIOTMYECKOI 0€30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3WKHM Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABISIOTCS  (u3udeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢usudeckoil TeopuH, poiaM (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, IPAaHUIAX MPUMEHUMOCTU TEOPHH, JJI ONUCAHMS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeTETbHOCTHBIN MOX0/ B Kypce (DU3UKU pealln3yeTcs MPEexXIe BCEro 3a Cuér
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOydarouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme IO (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX IPAaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
IPOBOIUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISICTCS YYaCTHHUKAMH OO0pa30BaTEIBHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
NPEIO’KEHHBIX THITOTE3.
Bosnbiioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJISIOIINE IPUMEHATh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjielia Kypca,
TaK W WHTETPUPYS 3HAHUS M3 DPA3HBIX pasfenoB. s KadecTBEHHBIX 3a7ad MPHOPHUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpY’KaIoIIel XKu3HHU, TpeOyromume BbIOOpa (DU3WYECKONW MOJENW I CUTyalluH MPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B cootrBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 yueOHOro mpoiiecca 0a30BbIi ypoBEHb Kypca (PU3MKH HA YPOBHE CPEHETO 00IIIEero
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHEeTa (PM3MKHU WM B YCIOBHIX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTeCTBEHHO-Hay4YHOro Lukia. B kabunere ¢usuku
JOJKHO OBITh HeoOxoauMoe J1abopaTopHOE OOOpYyAOBaHUE JUUIsl BBIIOJHEHUS YKa3aHHBIX B
nporpaMMe 1o Gpu3nKe yueHU4eCKuX MPaKTUYECKUX paboT U IEMOHCTPALIMOHHOE 000PYI0BaHHE.
JeMoHCTpaniioHHOEe  000py/I0BaHHEe (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH ISl WCCIEIOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHUECKUX U PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.
JlaboparopHoe 00OpyaOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOPHOTO OOOpPYIOBaHUS JOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4Y€HUs GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCA:
e (dopMupoBaHHEe HWHTEpeca M CTPEMJICHHS OOYYAIOIMXCS K HAYYHOMY HW3YYCHHUIO
NPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHMs KaK pe3yibTaTa U3y4E€HUS OCHOB CTPOCHHUs
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUI OOBACHATDH SIBICHHS C UCIOJIb30BaHUEM (DPU3MUYECKUX 3HAHUH U
Hay4HBIX J0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJU (U3UKHU JJIsl PA3BUTHUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.



JlocTrxkeHne 3TUX Iieliel oOecrieynBaeTcs pElICHHEeM CIEAYIONMX 3aJad B Ipolecce
U3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeIHEro o01iero o0pa3oBaHus:

npruoOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAMHAMHUKY, KBAHTOBYIO
(GU3UKY U TIEMEHTHI aCTPOPHU3UKY;

dbopMupoBaHHEe YMEHUN MPUMEHATh TEOPETUUYECKHE 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBJICHUH B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX pELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHUE CIIOCOOOB pEHICHHUS pPA3IUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKkoi
MO/JIeJIbI0, 3a/1a4, TIOJPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3aHNe (PU3NUECKON MOJIEIH,
aJICKBaTHOW YCJIOBUAM 3a]1a4U;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMAHUS Ha OKPYKAIOUIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITENIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3HIECKUX
OKCIEPUMEHTOB, aHalu3a W  HUHTEpIpeTauud  UHGOpPMALUH,  ONpEeAEICHUS
JIOCTOBEPHOCTH IOJIyYEHHOT'O pe3yibTaTa;

CO3JJaHUE YCIIOBUM I Pa3BUTHS YMEHHM IPOEKTHO-UCCIIEN0BATEIbCKOW, TBOPUYECKOU
JIeSTEIIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypoBEHb) Ha YpPOBHE CpelIHEro oOIiero odpazoBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 kinacce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipennaraemsrii B mporpamMme 1o (Gpu3mKe nepedeHb Ja00paTOPHBIX U MPAKTUIECKUX pabOT
SBIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JellaeT BBHIOOp MpOBeleHHsS 1a00paTOpHBIX padoT U
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP/KAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOI0 MIO3HAHMS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkaroumero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Ponp m Mmecto ¢us3uku B (GOPMHPOBAHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMkeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTh, MIHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HAa OCU CUCTEeMbl KoopAuHAT. ClioKeHHE MepeMEIIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U NIEPEMELICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 110 MOAYJTIO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEIHAsA CKOpocTh. [lepruoa u yactora
oOpamieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHu4eckue yCTpOUCTBa U IPAKTUYECKOE IIPUMEHEHHE: CITUIOMETP, ABUKEHUE CHAPAIOB,
LIENTHBIE U PEMEHHBIE NIEPEIauH.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUSI.

[TpeoOpa3zoBaHre ABMXKEHUN € UCIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY ¥ TOPU30HTANIBHO.

N3mepenue yckopeHHus CBOOOIHOTO MaICHUS.

HampaBnenue CKOpOCTH NpY JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEKY MYTSAMHU, IPOUIEHHBIMH TEJIOM 3a [TOCIIEA0BATEIbHBIE
paBHBIE IPOMEXYTKH BPEMEHH IIPH PABHOYCKOPEHHOM JIBM)KEHUM C HAa4daJIbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Teja, OpPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun orHocutensHOcTH [Manuies. IlepBoiit 3akoH HeroToHa. MHepuManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MaTepualibHOM TOUkHU. TpeTuit 3akoH HproTOHA 711 MaTepUalibHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectd. I[lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenue. Buasl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenust. Cyxoe tpenue. Cuna
TPEeHUsI CKOJIbXKEHHS U cuiia TpeHus nokos. Koadduuuent tpenus. Cuiaa conpoTUBICHUS TpU
JBU>KEHUU TEJa B )KUIKOCTH WJIU rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: TMOIIIMITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOINX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MObEME U NaJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B MPYKUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXAHUKE

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTepUATBHBIX TOUYEK. MIMIynbe cHitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUs! UMITyJIbca. PEakTUBHOE ABUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunerndeckasi sHeprus MaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexo MOTEHIIMATHHON YHEPTHH B KHHETUUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M PabOTHI CHJIBI C U3MEHEHHEM MEXaHMYECKOW HSHEpruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 00OCHOBaHHE.
BbpoynoBckoe nmwxkenune. duddysus. Xapakrep ABMKEHUS U B3aMMOICHCTBHSI YaCTHUI] BEIIECTBA.



Mogenu cTpoeHHsI Ta30B, KUAKOCTEH 1 TBEPBIX TNl U 00bSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mozenel. Macca u pa3mepsl Moiiekyi. KonnuectBo BewectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp upeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHa. ['a30Bbie 3aK0HBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omponeccsl B uAcaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu  MOJEKyl
OPraHUYECKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopaenb, HUTIOCTpUPYIOLIAsk IPUPOY aBJICHUS ra3a Ha CTEHKHU Cocya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IaBJIICHUS U TEMIIEpaTypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
criocoObl e€ u3mMeHeHus. KoanuecTBo TenmaoTel U paboTa. BHyTpeHHssI SHEprusi 0JJHOATOMHOTO
UJEABHOIO ra3a. Bupl Ternonepeayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAs
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue o0 anmabatHoM mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K M3omporeccaM. ['padudeckas nuaTepnpeTanus padoThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
TeIUI0BbIX MamnHax. KoapduueHT noneznoro neicTsus TemnoBoi mamuHsel. [ukn KapHo u ero
KO3(DPUIIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE TPOOIIEMBI TEINIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW HSHEpruM Tejla IMPH COBEPIICHWH pPAaOOTHI: BBUIET MPOOKH U3
OYTBUIKU O] JIEHCTBHEM CKAaTOT0 BO3yXa, HarpeBaHue r¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BHI€OIEMOHCTpAITHS ).

W3MmeHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PaCHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoonvl

[TapooGpa3oBanue u KoHACHCaNMs. Micnapenue u kureHune. AGCOIIOTHAS M OTHOCUTEIIbHAS
BJIQKHOCTh BO3/1yXa. HacelleHHbIN map. YaenbHas TEIuioTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIEpaTypbl KAIIEHHS OT JaBJICHUS.



Tsépnoe Teno. Kpucrannnueckue u amopgHbIe Tesa. AHU30TPOIUS CBOMCTB KPUCTAILIIOB.
Knnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucrammmsanus. Y elbHas
TemoTa miasienHus. Cyonumanus.

VYpaBHEeHME TEIIOBOro OanaHca.

TexHu4yeckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: TUIPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TOJIYYEHHsI COBPEMEHHBIX MaTEPUAIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEITHHON BIQKHOCTH BO3/IyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. J[Ba Buaa >I€KTpUUYECKHX 3apsIOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHwlid  31n€KTpUyYecKHid  3aps.
Onekrpuueckoe nose. HanpskéHHocTh 3nexTpuueckoro nois. IlpuHuun cyneprno3unuu
ANEKTPUUECKUX MoJiel. JINHNKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cun anekrpocrarnyeckoro nois. [lorenuunan. Pasnocts norennuanos. [lpoBonHuku
U JUDJIEKTPUKU B JIEKTPOCTATUYECKOM ToJie. [luanekTpruueckasl IpOHHUIIAEMOCTb.

OnektpoéMkocTb. KonpeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHEHCATOPA.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
anmapar, CTpyMUHBIN IIPUHTED.

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IEeKTPU30BAHHBIX TEIl.

DJIEKTPUYECKOE MOJIE 3aPSIAKEHHBIX TE.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTAaTUYECKAs 3alUTa.

JINdIIEKTPUKN B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT IIOMIA M IUIACTUH, PACCTOSHUS
MEXAY HUMH U TUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS 3JEKTPUUYECKOr0 TOKa. MICTOYHUKHM TOKa.
Cuia Toka. [TocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTKa Lenu.

DneKTpuueckoe COINIPOTHBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DJIEKTPOABMIKYIIASl CHJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHMKA TOKa. 3akoH OMa aJist
MIOJTHOM (3aMKHYTOH) 3yieKTpruecKkoii 1enu. KopoTkoe 3aMbIKaHHeE.



DJNIEKTPOHHAs TPOBOAUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTb COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpUMECHass MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DJIEKTPOJIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MonHus.
IIna3zma.

TexHu4eckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKMA TOKA, OJCKTPOHArPEBATEIbHBIE MPUOOPHI, BJICKTPOOCBETUTEIBHBIC MPUOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHl U  (POTOpPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIA
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmeniaHHoe CoOeIMHEHUE MPOBOJHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTb COIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTS BO3AyXa.

OIHOCTOPOHHSSI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHue aIeKTpoABHIKYILEN CHIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHET0 COIPOTUBIICHMUSL.

Habmroienue snektponusa.

Me:xnpeameTHblie CBS3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCylIecTBISETCS C Y4ETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OWOJOTUM, XUMUH,
reorpauu ¥ TEXHOJOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, HAy4YHBIH (hakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHU, THHEWHAs GyHKIus, mapabona, runepbona,
uX TpaUKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKITUU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl U HX MPOEKUUH HA OCH KOOPJAHHAT,
CJIOKEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, nupdysus, ocMoc, Te1o00MeH
KUBBIX OPTaHU3MOB (BUJIbI TEIUIONIEPEAAYN, TEIIJIOBOE PABHOBECHE), IIECKTPUUCCKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJN, JKUAKOCTEW M Ta30B, JJIEKTPUUYECKUE
CBOMCTBA METAJUJIOB, AJIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJIbBAHUKA.

l'eoepaghus: BnaxxHOCTH BO31lyXa, BETPhI, OapOMeETp, TEPMOMETP.

Texnonoeus.: mpeodbpazoBaHue IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUsS MMITyJIbca B TEXHUKE (pakeTa,
BOJOMET W JpYTHWE), JBHUTaTelb BHYTPEHHEro CropaHus, IapoBas TypOWHa, OBITOBOM
XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOJYyYEHHUs] COBPEMEHHBIX MAaT€pUajIoB, B TOM YHCIIE
HAaHOMATEpPUAJIIOB, W  HAHOTEXHOJOTWH,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE



ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTpOHArpeBaTelbHbIE IMPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBHI, FAJIbBAaHHKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3auMOAEHCTBHE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHayknuy. Kaptuna auHui MarHUTHOM MHYKIIUU TTOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTuHa JMHMM MHAYKIMU MarHUTHOTO IOJS
JUTMHHOTO TIPSIMOTO IPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoenicTBre NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cwia JlopeHua, e€ MoAyiap M HampaBiieHHE. JI[BHKEHHE 3apsDKEHHOM YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HNEeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIEKTPOABUKYILASA CHUJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe anexTpuueckoe moje. IJIEKTPOABIDKYIIAS CUjla WHIYKIUMHA B TMPOBOJIHHKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIUH. DJIEKTPOABUKYILAs CUJIa CAMOUMHIYKIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHu4yeckue YCTpOMCTBA M TPAKTUUECKOE MPUMEHEHHE: TIOCTOSHHBIE MAarHUTHI,
AIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEN 3JI€MEHTAPHBIX YACTUILI, UHIYKIHNOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHWE AJIIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JIuHUY MHOYKIMY MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

ITpaBuio Jlenna.

3aBUCUMOCTD DJIEKTPOABUKYILEH CHIIbI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHre caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Paspnen 5. KosieOanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS
KonebGarenbnast cucrema. CB0OOOMHBIE MeXaHWYeCKHWe KoyiebaHusa. [apmMoHHUYeckue
konebanus. Ilepmon, wactora, amrumtyga W ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTnyeckuii MasTHUK. Y paBHEHHE TapMOHHYECKUX Kojiebanuii. [IpeBpaiienne s3Hepruu npu
TrapMOHUYECKUX KOJeOaHHIX.



Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHHOM
KoJIeOaTebHOM KOHType. AHAJIOrMs MEXIYy MEXaHHYECKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYpe.

[IpencraBiaenue o 3aTyxammuX KojeOaHUIX. BbIHYXIeHHbIE MEXaHHMYECKHE KOJIeOaHus.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIHOCTh [EPEMEHHOIO TOKA.
AMIUIUTYTHOE U JeHCTBYIOIIEE 3HAaUEHUE CUIIbI TOKA M HAIIPSKEHHUSL.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJIICHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOrMYeckre pHCKM IpU TMPOU3BOACTBE 3ileKTpo’Hepruu. KynbTypa wucnonb3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHuueckue ycTpoHCTBa M IPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM cCUCTEMBI (IPYKUHHBIN UM MaTeMaTHYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJCOaHUI.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

OcuumorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hccnenoanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEbHO COEAMHEHHBIX
KOHJCHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60IHbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHTanus BektopoB E, B, V B anexkrpoMarautHoi BosHe. CBOMCTBA 371€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpeJioMIeHHe, Mojsipu3auus, Judpakuus, uHTepdepeHuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeIEBUACHUA. Pagronokanmys.

DONEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yJABTPa3BYKOBasl UAarHOCTUKAa B TEXHUKE M MEAMULMHE, pajgap, paAHONpUEMHMK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromeecst Teno Kak HCTOYHUK 3BYKA.

Habmonenne oTpaxxeHus U MPETOMICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG pakiini MEXaHUIeCKUX BOJTH.



3BYKOBOM pE30HAHC.

Habmoienue CcBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MpPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OHOPOIHOMN Cpefie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne M300pakeHUl B IIIOCKOM
3epKaje.

[Ipenomnienne cBera. 3aKOHbl IPEJIOMIIEHUS CBeTa. AOCONIOTHBIM  IOKa3aTellb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKEHMUS.

Hucnepcus cBeta. CrnoxxkHbli cocTaB 6enmoro cera. L[ser.

CoOuparomue M paccewBaromue JUH3bI. ToHKas smH3a. DOKYCHOE pacCTOSHUE U
ONTHUYECKas CHJia TOHKOW JHH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHHMKH. Y CIOBUS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHUMYMOB TPH TaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWCTBa W IpPaKTUYECKOE NMPUMEHEHHE: O4YKH, Jymna, (oToammnapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEIECKOT, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPOU /.

Llemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHUE, OTpakeHHWE U MperoMiieHHe cBera. OnTuyeckue
npUOOPBHI.

ITonHOE BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ TOMOIIbIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenne nokaszaresns NpeaoMIICHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBeTa.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTymarsl cnienuanibHOM TEeopuun
OTHOCUTCJIBbHOCTU: WHBAPUAHTHOCTb MOAYJIA CKOPOCTH CBC€Ta B BaKYyMC, MMPUHIUIT
OTHOCHUTEJIBHOCTH DWHILITEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. 33.M€,Z[.HGHI/I€ BPCMCHU U COKpAIICHUC NJIMHBI.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPIHS U UMITYIIHC
doroHa.
OtkpeiTue u wucciaenaoBanue Gorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue Ditnmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
JaBnenue cBera. OnwiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poTolrneMeHT, (GOTOIATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otod(deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.
HccnenoBanue 3akoHOB BHeIIHETo GpoTodddexra.
CBeToaHoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuiul. Ilnaneraphas
monenb atoMa. [locrynarer bopa. Usnydenue u nornomieHue GOTOHOB NpU MEPEXOAe aroma C
OJIHOT'O YPOBHS 3HEpIruu Ha Apyroil. Bunel cnexktpos. CriekTp ypoBHEH 3HEpPruu aroma BOJ0po/ia.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJTHOBOM Ayaan3M.
CroHTaHHOE U BBIHYKJIEHHOE H3JIyuyEHUE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPajJbHbI aHaIu3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmronenne nuHeHyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi
HaGnronenue muHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
DKCIEPUMEHTHI, TOKA3bIBAIOIINE CII0)KHOCTb CTPOEHUS siipa. OTKPbITHE paIuOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnio coctaBa paalioakTUBHOro u3inydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue panoaKTUBHOCTH HA JKUBBIE OPTaHU3MBI.
OTtkpeiTHE TIPOTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzendepra—lBanenko. 3apsi
anpa. Maccooe uncio sapa. M3oTomns!.
Anbda-pacniaa. DIEeKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydenue. 3aKoH
PaAMOAaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sipa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
SAnepusiii peaktop. TepmosimepHbiii cunrte3. [IpoOnemMbl U TEPCHEKTUBBI  SAEPHOMN
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
DneMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.
MeTo/1bI HAONIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO (pr3nyeckoi KapTUHBI MUpa.
TexHudeckue yCTpOMCTBA M INPAKTHUYECKOE NPUMEHEHME: NO03UMETp, Kamepa BumibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.
Jlemoncmpayuu
CUY€TunK HOHMU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHU

Oranel pa3BuTUs acTpoHoMuH. [IpuKiiagHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrtounmk sHeprum ConHua M 3BE34. 3BE3ABI, MX
OCHOBHBIE XapaKTEPUCTHKU. /[narpamMmma «CneKTpalIbHBIN KJIacC — CBETUMOCTBY. 3BE31bI INIABHON
[IOCJIEI0BATEIbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY» JUIsl  3BE3]  IJIaBHOMU
nocieaoBarelbHOCTU. BHyTpeHHee crpoeHue 3BE3M. CoOBpeMEHHBIE INPEIACTABICHUS O
IIPOUCXOXKACHNN U 3Botonuu CosHIA U 3BE311. DTaIbl KU3HU 3BE3NL.

Mineunsiii [Tyts — Hamra ['anaktuka. [lonoxxenne u nemwxenue Connua B ['anmaktuke. Turbl
rajJlakTuk. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa0O6ma. PazOeranme ramaktuk. Teopus
bonbuioro B3psiBa. PenuKTOBOE U3IyYEHHE.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HaOnroneHnuss HEeBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX HMPUIOKEHUMN
JUTSL OTIPEICIICHUS MTOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nomnymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0maroniee NnoOBTOPEHUE

Pony ¢u3uku u acTpOHOMHUM B IKOHOMHYECKOW, TEXHOJIOTMYECKOM, COIMAJIbHOM W
TUYECKOH chepax AeaTeIbHOCTH YelIOBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAayyHOW KapTHHE MHUpaA, posib (U3MUECKOH TeopuHh B (POPMUPOBAHUU MPEACTABIECHUN O
¢u3nyeckoil kKapTuHEe MUpPA, MECTO (PU3MUECKOM KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX MPEACTABICHUI O IPUPO/IE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIepXKATeNbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pemieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHEe (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApPHBIX (DYHKIUH,
NPU3HAKYU TOJO0HS TPEYTOJIbHUKOB, ONPEIeIeHUE IIOMIAaIU TIIOCKUX QUryp U 00bEMa Ted.

bBuonozus: >nexrpuueckue IBJICHU B )KUBOU MPUPOJIE, KosieOaTeNbHbIe ABMKEHUS B )KUBOI
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU IPUPOAE, ACUCTBUE PalUallMU HA JKUBbIE OPraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKass CTPYKTypa TBEPABIX TeI,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PElIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHOU
IOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: TAHANA DJIEKTPOIEpead, T€HEPATOP MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpUEMHHK, TeJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «dusmka» Ha ypoBHE CpeqHEro olmiero oopa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JINMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUSA yueOHOro mpeamera «Pu3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
paclIMpeHre XKU3HEHHOTO OIbITa U ONbITA ACSITENLHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh TPAKIAHCKOM MMO3UMLMU  OO0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECaX T'PaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHME B3aWMOJEWCTBOBAaTh C COLMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHM C UX
(GYHKLIMSAMHU M Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUS

c(OpPMHPOBAHHOCTb POCCUHCKOM Ipax1TaHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHUWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHUMCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHMSI, ODUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ACSITEIBHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYas ACTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5) TPy/10BOT'0 BOCIIMTAHMS:

MHTEpEC K Pa3InYHbIM cpepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHMIO B 00JACTH (PU3UKHU Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 9K0JIOrH4Y€eCKOT0 BOCTUTAHUS

c(OPMHPOBAHHOCTh HKOJIOTHUYECKOW KYJIbTYphl, OCO3HaHHME TJ00AJLHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IIJIAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUM B OKPYKAIOLIECH Cpelie Ha OCHOBE 3HAHUA LieJIen
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIlUpeHHe OIbITa JEATENbHOCTH HKOJIOTMUYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOUTNXCA 3HAaHUN 10 (pusmKe;



7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pr3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTeJIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEOBATEIBCKYIO JESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJTIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LENH AeSTeIbHOCTH, 3a]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SIBJICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IENSIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJNHATE PAOOTYy B YCIOBHSX pPEAbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBILIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

Bba3zoBble uccienoBareibckme 1eiCTBUS:

BIIAJICTh HAYYHON TEPMHHOJOTHUEH, KIIOUEBHIMU TOHATUSAMH M METOAaMU (U3UYECKOM
HAYyKH;

BJIa/IETh HaBbIKAMHU Y4EOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(U3UYECKOTO CoNIep KaHusl, TPUMEHEHUIO PA3TUYHBIX METO/I0B IMO3HAHMS;

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYSHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAINH,
peoOpa30BaHMIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYaIIUSIX, B TOM YUCJIE TIPU CO3/ITaHUN
yueOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3MPOBATh 3a1ady, BBIJABUTATH
TUIOTE3Y €€ pelleHus, HAXOIUTh apryMEHTHI Ui JOKa3aTelIbCTBAa CBOMX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0/I€ PEIICHUS 3a/1a4H PE3YIbTaThl, KPUTHUECKU OLIEHUBAThH
WX JIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AESITETLHOCTH, B TOM
YUCIIe TP N3YICHUH (DHU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCUTH 3HAHUSA M0 (PU3HUKE B MPAKTUUECKYIO 00JIaCTh )KU3HEAEATETLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE AThbTEePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQJICTh HABBIKAMH TOJTY4YeHUS WH(MOpMAUU (GU3NYECKOTO CONEPIKAaHUS M3 HCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IMOKMCK, aHalIMW3, CHUCTEeMATHU3alUi0 U
WHTEPIIPETANNIO HHPOPMAIINK Pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIIONIb30BaTh CPEICTBA HMH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/ad C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30TIaCHOCTH;



CO3/1aBaTh TEKCThl (DU3NYECKOTO COAEP)KaHUS B pa3IMYHBIX (opMmaTax c y4ETOM
Ha3Ha4YeHUs THGOPMAIUH U LIEIIeBON ayAUTOPUHU, BHIOHPAsi ONTUMAIIbHYIO (POpMY MpencTaBIeHUS
U BU3yaJIU3allHH.

KoMMmyHukaTnBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

OCYILECTBIIAThH OOILEHHE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH JI€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid M CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHMBHUIYyaIbHON paboTHI;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NIEHCTBHH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPIMHUPOBATH
JIEHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

IIpeaiaraTb HOBBIE IPOEKTHI, OLICHMBAThb WJEHU C MO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIBHYIO JEATENBHOCTh B 00JacTH (U3NKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTABIIATH IJIAH PEIICHUs PAcu€THBIX M KAa4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHUSI TMPAKTUYeCKo paboThl C€ Y4ETOM UMEIOUINXCS PECYpCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JTaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;
pacuMpsATh paMKi y4eOHOTO TTpeIMeTa Ha OCHOBE JIMYHBIX MPEATTOYTEHHN;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHmue;
OIICHUBATh MMPUOOPETEHHBIN OTIBIT;
CIOCOOCTBOBAThH (POPMUPOBAHUIO U TIPOSIBICHHUIO SPYAUIINH B 001aCTH (PU3HUKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, YMOLHOHATBHBIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTUBBHI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IETISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCIIONIE30BaTh PUEMBI peICKCHH JIJIS OLIEHKH CUTYaIlid, BBIOOpA BEPHOTO PELICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATh PEIICHHS IT0 MX CHIDKCHUIO,
MPUHUMATh MOTHBBI U pTYMEHTBI IPYTUX TPU aHAIHU3E PE3YNIbTATOB ACATEIbHOCTH;
MPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTaTKU U IOCTOMHCTBA;
MPUHUMATh MOTHBBI U pTYMEHTBI IPYTUX TPU aHAIHU3E PE3YNIbTATOB ICATEIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.
B npomiecce nqocTukeHMs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE AJIst
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y O0yUYarOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HaHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HYMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABIICHUS PAa3BUTHS COOCTBEHHOM AMOIIMOHAIBHON cepbl, OBITh yBEPEHHBIM B cele;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MMOBEJICHUE, CIIOCOOHOCTH aIallTUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHUSM U MTPOSIBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMH, BKJIIOYAIOIIEH CTpPEMJIEHHE K JIOCTIDKCHHIO LT H YCIIEXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIIaTHH, BKJIIOYAIOMIEH CHOCOOHOCTH IMOHMMATh AMOLMOHAIBHOE COCTOSHUE JAPYTHUX,
YUUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHUS C APYTUMH
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEJIMETHBIE PE3YJIBTATHI

K xonny oOyuenusi B 10 kJjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPHPOBATh Ha MPUMEPax poJib U MeCTO (HU3UKH B (POPMHUPOBAHHH COBPEMEHHOMN
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B MPAKTHYECKON
JNeITEeIILHOCTH JIFOICH;

VUUTBHIBATh TPAHUIBl MPUMEHEHUS HW3YYECHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, MHEpLHUaIbHAsA CHUCTeMa OTCU€Ta, aOCOJMIOTHO TBEPIOE TENO, MACAIBHBIA Ta3, MOJACIU
CTPOCHHMSI Ta30B, KUJIKOCTEH W TBEPABIX T, TOYCUHBIH AJICKTPUUYCCKUH 3aps NP pEUICHUU
dbu3ndecKux 3a1a4;

pacro3HaBaTh (pU3MYECKHe sBIEHUS (TMPOILECChl) U OOBSCHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJ'ICKyanpHO-KHHGTH‘-ICCKOfI TeOpI/II/I CTpO@HI/ISI BCIIIECTBa " BHGKTpO)II/IHaMI/IKI/II
paBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJMHEHHOE ABM)KEHHE, CBOOOAHOE TMaJeHHE Te,
JIBIDKEHUE 10 OKPY)>KHOCTH, HHEPIHS, B3auMoieicTBHE Tel, T dy3us, OpOyHOBCKOE JIBIKEHHE,
CTpOEHHE KUIKOCTEH U TBEPIBIX Tell, U3MEHEHNE 00bEMa Tell PHU HarpeBaHUU (OXJIKICHHUHN),
TEIJIOBOE PAaBHOBECHE, HCIAPEHUE, KOHJEHCAIWs, IUIABJICHHE, KPUCTALIU3AIMS, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJIEHUS ra3a [PU €ro HarpeBaHUM B 3aKPBITOM COCY/E, CBS3b
MEXIy TapaMeTpamMHu COCTOSHUS Ta3a B HW30IPOIeccax, DJICKTPU3aAIUs TeJ, B3aUMOJCUCTBUE
3aps1/ioB;

OIMUChIBATh MECXAaHHYECKOC IBUKCHUC, I/ICHOJ'H)SY?I (1)I/ISI/I‘I€CKI/IG BCJIIMYUHELIL. KOOpJII/IHaTa,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHila, UMITYJIbC Tejla, KUHETUYecKas
BHepFI/ISI, IIOTCHIIMAJIbHAA 3Hepr1/151, MEXaHNYCCKasa pa60Ta, MEXaHHM4YECKasds MOIIHOCTD, HpI/I
OTHMCAHUU TPABUIHLHO TPAKTOBATH PUINIECKUI CMBICIT HCTIOIB3yEeMbIX BETUYHH, KX 0003HAUCHUS
U €IMHULBI, HAXOAUTh (POPMYIIbI, CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYI0 BETUYHMHY C IPYTHMMH
BEINYMHAMU;

OIINCBIBATH H3yquHBIe TCIIJIOBBIC CBOfICTBa TCJI W TCIIJIOBBIC SBJICHHA, I/ICHOJ’II)SYSI
¢dusznuecKkue BEIMYMHBI: JaBIIEHHWE Ta3a, TeMIepaTrypa, CpeAHssi KUHETHYecKas JSHEprus
XAO0THYECKOTO JBMKEHUS MOJICKYJ, CPEAHEKBAJApaTHYHAS CKOPOCTh MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, kod(h(UIMEHT MOJEe3HOrO JIEHCTBUS TEIJIOBOTO
JABUT'aTCIIA, HpI/I OITMCaHun HpaBI/IJ'II)HO TpaKTOBaTI) (1)14314%01(1/1171 CMBICJI I/ICHOJ’II)?,yeMI)IX BCEJINYHH,
nux 0603Haqu1/151 n CAUMHUIIBI, HAaXOIUThH (I)OpMy.]II:I, CBA3BIBAKOIIIHEC IIaHHyIO (bI/I3I/II-IeCKYI0
BEJIMYMHY C IPYTUMHU BEITUUUHAM;

OIINUCBhIBATH I/I3y‘{eHHBIe BJIGKTpI/I‘IeCKI/Ie CBOﬁCTBa BCIIECCTBA U SHGKTpI/I‘ICCKHe SABJICHUSA
(portecchl), UCTIONB3YS (U3UUYECKUE BETUUYMHBI: JCKTPUUYCCKUM 3apsijl, FIEKTPUUYECKOE TOJIE,
HaHp}I)KéHHOCTB 1o, IIOTCHIIHAJI, paSHOCTI: IIOTCHIIMAJIOB, HpI/I OIIMCaHnuun HpaBI/IJIBHO
TPaKkTOBaTh (PU3MYECKUN CMBICI MCIOJIb3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIUHHIIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYMHAMU;



aHATM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHUYECKOW YHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, PUHIUI CYNEPIIO3UIMN CHJI, TPUHLIUI
paBHOIpaBUsI MHEPLHUATIbHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsia, 3aKoH KyoHa, Ipu 3TOM pa3inyaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpaKEHUE U YCIOBUS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JIEHCTBUS MAIlIUH, TPHUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO UCIIONIb30BAHMS B IIOBCEAHEBHON HKU3HU;

BBINOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHHUIO (DU3MUYECKUX SBICHUH U TIPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpeHuil, Mpu dSToM (HOpMyIHpOBaTh
npobaeMy/3agady ¥ THIIOTE3Y Y4eOHOT0 SKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 TPEAIOKEHHOTO
000py0BaHus, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEKIy DU3MUECKUMHU BEIMYUHAMU C UCIIOJIb30BAHUEM MPSMBIX
U3MEPEHUH, MPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHpOBATH Pe3yJbTATHI IMOIY4YECHHON
3aBHCUMOCTH (PU3UYECKHX BEIUYUH B BUJIE TAOIHII U TPapUKOB, IEIaTh BHIBOJIBI [0 PE3yIbTaTaM
UCCJIE/IOBAHMSI,

coOnrofarh mpaBuiaa O€30MacHOrO TPyAa MPH MPOBEACHUM HCCIEAOBAaHUNA B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJENblo, HCIONb3ys
dbuznyeckre 3aKOHBI ¥ MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4l BHIOMPATh (PU3NYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMBbIE IJs €€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOYUEHHOTO 3HAYeHUS (PU3NUECKO BETHUNHBI,

pelath KayecTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO LIETIOUKY
paccyXIeHHUI ¢ ONOpoi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

MCIIOJIb30BAaTh MPH PEILICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUU
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETallMd U TPEJCTaBICHUs Yy4eOHOM U HaydHO-
MOMYJISIPHOM HH(DOPMAITUH, TOJTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTUYECKH aHAIN3UPOBAThH
HoJy4aeMyro HH(opMaIuio;

NPUBOJIUTH TPHUMEPHI BKJIJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PM3UKE B MOBCEAHEBHOM KU3HU JIsl OOecTieueHus
0€301acHOCTH MpHU OOpALIEHUH ¢ TPUOOPaMHU U TEXHUUYECKUMHU YCTPOHUCTBAMH, /Ui COXPaHEHUS
3JI0POBBS U COOJIIO/IEHUS] HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKpY KalolIeil cpee;

paboTaTh B TPYIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
IpyNNbl, palUOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTh B
HECTAHJIAPTHBIX CUTYAllUSIX, aJICKBATHO OIIEHMBATh BKJIAJ KAXKJIOTO M3 yYYACTHUKOB TPYIIIHI B
peleHne paccMaTpuBaeMon IPOOIIEMBI.

K xonmy oOyuenust B 11 Ki1acce npeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JEMOHCTPHUPOBATh HA MPUMEPAX pPOJib M MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHKHU U TEXHOJOTUM, B MPAKTUYECKOMN
NeSITeILHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHUHBI MUDA;

YVUUTHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENeil: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, Iyd CBETa, TOUCYHBIN NCTOUYHUK CBETA, SIEPHASI MOJIENIh aTOMa, HyKJIOHHAs
MOJIe]Ib ATOMHOTO sJIpa MPH pelieHnH (PU3NUecKux 3aay;



pacmno3HaBaTh (pU3MYECKHE sBICHUS (MPOIECCh) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aMMOJCHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAS
WHAYKLINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYILIUICS 3apsl,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus W MOJNIpU3alUsi CBETa, JUCIEPCUsS CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIEKTpa aToMa BOJI0PO/la, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONUCHIBATh M3YUYCHHBIC CBOMICTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPENl) U DJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, MHAYKLIMS MarHUTHOro mojs, cuia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOT0 M MArHUTHOTO MOJIeH, MEepUOJ] W 4YacToTa KoieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHME M ONTHYECKas CHUJla JIMH3bI, IPU OINUCAHUU MPABUIBHO
TPAKTOBATh (PUIWYCCKUN CMBICT HCIIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBIICHUS U TMPOILIECCHI, HUCIONB3Ys (PU3HMUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HPU OMUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYUHY C APYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIb3Ys (PU3NYECKHE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI TIOCTENIOBAaTENBHOTO U MapajliebHOTO  COEIWHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPaHEHHUs] CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 11 hoTodDPeKTa, 3aK0OH COXpaHEHUS SIHEPTHH, 3aKOH COXPaHEHUS
UMITyJbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOTO 3apsa, 3aKOH COXPaHEHHUS MAacCOBOTO YHCIA,
noctynatel bopa, 3aKoH paguMOaKTHMBHOTO pacmajia, MpU OSTOM pa3inyaTh CJIOBECHYIO
GbOpMyITUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, OO0JIACTH)
MPUMEHUMOCTH;

OTIpE/ICNIATh HAIpPABJICHHWE BEKTOpPA MHIYKIUU MArHUTHOTO TOJSI MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OMUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKON JIMH30M;

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W MPOLECCOB C
UCTIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWil: Tmpu dSTOM  (HOpMyIHpOBaTh
npoOaeMy/3amady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT B (POPMYITHPOBATH BBIBOJIBL;

OCYIIECTBIISATh TIPSIMBIE W KOCBEHHBIE HW3MEPEHHS (PU3MUYECKUX BEJIMYWH, TPH STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCJICIOBATh 3aBUCUMOCTU (PU3MYECKHUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX H3MEPECHUN:
IpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHPOBATH PE3yibTAaThl MOITYYEHHOW 3aBUCUMOCTHU
Gu3MYECKUX BEIWYMH B BHAE TaOMUI] M TpauKOB, MelaTh BBIBOABI IO pe3yiabTaTam
UCCJIEIOBAHMUS,

coOnronarh mpaBuiaa O€30MacHOTO TpyAa MPHU TPOBEACHUM HCCIECIOBAaHUN B paMKax
yu4eOHOr0 SKCIIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM M  TMPOEKTHOW JEATENBHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPATOPHOTO 000PYIOBaAHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pU3MUYECKOW MOJENbI0, HCIONIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 331a4l BbIOUpPATh (PU3MUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYUHBI U (OPMYINbI, HEOOXOAMMBIE Uil €€ pelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I1OJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKOi BEINUHHBI,

pelarb KayeCTBEHHbIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyKIeHUI C OIIOPOM HAa U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SABICHMUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUU
JUId TIOUCKA, CTPYKTYpUPOBAHMs, HHTEPIPETALUMU M NPEACTaBICHUA Y4eOHOW U HaydHO-
HOMYJSIPHOM HH(POPMAIUH, TTOTYyYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KDUTUYECKH aHAITU3UPOBATh
HOJIy4aeMyro HH(opMaIuio;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

IPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DM3HKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU [T 00€CTICUCHUS
0€e3011acHOCTH MpHU OOpALIEHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, Ui COXPaHEHUS
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOIMYECKOI0 TIOBEACHUS B OKPYXKAIOILEH Cpesie;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLMsX, aJ€KBaTHO OLICHMBATH BKJIAJ KaXJOI'O U3 yYaCTHUKOB IPYIIbI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
Kouun4yecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30BATEIBHBIE
padoThbI padoThI pecypesi
Paznen 1. DUZUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmorexa HOK
' AIbL HayH https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pa3znen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
22 HlusaMuia ! https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
2.3 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1 1 hitps://m.eds0o.ru/7f41bf72
Wroro mo paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
3.2 OCHOBBI TEPMOMHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubmmnoreka HOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DNeKTpoCcTaTUKa 10 1 bubmmorexa TTOK

https://m.edsoo.ru/7f41bf72
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[TocTosHHBIN 25IeKTpUYECKU TOK. TOKH

bubnmoreka [IOK

4.2 B Pa3IMYHBIX Cpeax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O 68
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11 KJIACC

KosnuecTBo yacon DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Pa3znea 1. JIEKTPOAUMHAMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHast 1 1 3 bubmuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnunoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pa3znen 3. OCHOBBI CHEITMAJIbBHOM TEOPUHA OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCHUTEJIEHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
N bubmuorexa [JOK
4.1 DJIeMEHTBI KBaHTOBOI ONTHKH 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 CrpocHue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMRO® 7pO > https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU
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5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKHI

bu6mmoreka [IOK

! https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paspen 6. OBOBIIAIOLIEE NIOBTOPEHUE
bubmuorexa [JOK
6.1 Obobmaiomee nosToperHe 4 https://m.edscL)E).ru/7f4lc97c
Hroro mo pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68
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