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COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOTO MTO3HAHMS

®dusnka — Hayka o mpupone. HaydHble METOIBI NO3HAHMS OKPYKAIOIIETO
mupa. Ponp dKkcnepuMeHTa W TEOpUM B IIPOLIECCE IIO3HAHMS IIPUPOJIBI.
DKCIepUMEHT B (pU3HKe.

MogaenupoBanue (uU3NYECKUX SBJICHMW M mpolieccoB. HayuHble TMIIOTE3BI.
®dusznveckre 3aKOHbI U TEOpHH. ['paHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M UU(PPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXaHWYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSs CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHUE MaTepUaibHOW TOUKH, MX MPOCKIMU HA OCH CHUCTEMbl KOOpPAMHAT.
ClioxeHue nepeMenieHnil U CJI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsAMOJIMHEHHOE nBrkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMEepPeMEUICHUS
MaTepUaIbHOW TOYKUA OT BPEMEHH.

CBoOogHOE nazieHue. Y CKopeHrue CBOOOHOTO MaJIeHUS.

KpuBonmHentHoe  nBuwxkeHue. JIBWKEHHE  MATEpHAIBHOM  TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOW IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctk. [lepron u yactota obpamenus. L{leHTpocTpeMuTensHOE YCKOpEHUE.

TexHuyeckue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBI)KCHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC TTepeIayun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTFOCTpAIMs KMHEMAaTUUECKUX XapaKTEPUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue ABMKEHUHN C UCIIOIH30BAHNEM TIPOCTHIX MEXaHU3MOB.

[Tamenue Tes1 B BO3IyXe U B pa3pekKEHHOM ITPOCTPAHCTRBE.



HaGnionenue aBuxkeHus Tena, OpPOIIEHHOTO MOJ YrjoM K TOPU3OHTY U
TOPU30HTAJBHO.

N3mepeHue ycKopeHusi CBOOOTHOTO MaJICHHUS.

Hanpagiienue ckopocTy npu IBUKEHUH IO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomsi

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHUS C LIEJIBIO ONPEACICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY NYTAMH, MNPOWUJICHHBIMUA TEIOM 3a
MIOCIICIOBATEILHBIC PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yueHnne nBUXKEHUs Telia, OPOIICHHOTO TOPU3OHTAIIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  ['ammies.  IlepBelid  3akoH  HprOTOHA.
HNHepunalibHbIe CUCTEMBI OTCUETA.

Macca Ttena. Cuia. [lpunnun cynepnosunnu cui. Bropoiut 3akoH HeroToHa
JUIsl MaTepualibHOM TOUKU. TpeTuit 3akoH HploTOHA 111 MaTepHUalIbHBIX TOYEK.

3akoH BcemupHoro tsarorenus. Cuna Tsxkectu. IlepBas kocMmuyeckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, CkoibxeHusi, kaueHus). Cumna tpenus. Cyxoe
Tpenue. Cusa TpeHus: CKOJbXKEHUS U cuiia TpeHus: nokos. Koaduument tpenus.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJa B dKUJKOCTH WIIH Ta3e.

[TocTynarensHOE ¥ BpalaTeIbHOE ABMKEHUE a0COTIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpameHus. I[lmedo cumbl. YcnoBus
paBHOBECHS TBEPLAOIO TEJIA.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOEC NPUMEHEHHE: TMOIIUITHUKH,
JIB>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEI.

Bropoii 3akon HproToHa.

N3mepenue cuit.

CnoxeHune CuiL.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Je(hopMarinm.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEeHUME CUII TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi



N3ydenue ABM>XEeHUS OpycKa O HAKJIOHHOM TIOCKOCTH.

HccenenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIUMX B INPYKUHE H
pEe3UHOBOM 00pasiie, OT uX AehopMaliii.

HccnenoBanre yclIOBUI pPaBHOBECHS TBEPIOrO Teld, HMMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3axonvl coXpaneHus 6 MexaHuke

Nmiynbc MarepuaibHOM TOYKHM (T€na), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa Tea. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cvibl. MOIIIHOCTH CHJIBL.

Kunernueckasi »Hepruss MarepuaibHOM TOYKU. TeopemMa 00 H3MEHEHUH
KUHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IToreHumanbHas JHEPIus yIpyro
nepopMUpOBaHHON  mpyxuHbl. lloTeHnuanbHas »Hepruss Teida  BONM3H
ITOBEPXHOCTH 3€MIIH.

[loTeHUIMaNbHBIE W HENOTEHUWAJIBHBIE  CHJIBI. CBs3p  paboOTHI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HDHEPIMU CUCTEMBI TEI.
3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUH.

Yipyrue u HeyIpyrue CTOJIKHOBEHHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
MPYKUHHBIN UCTOJIET, TIBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

[lepexo MOTEHIIMATBLHOM SHEPTUH B KWHETUYECKYIO U OOpaTHO.

Yuenuueckuu sxcnepumenm, 1abopamopmsvie pabomul

N3yyeHnue abCOMOTHO HEYNPYroro ynaapa c MOMOUIBI0 ABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBA3U pabOThI CUJIbI C U3BMEHEHHUEM MEXaHUYECKOW AHEepruu
TeJla Ha IIPUMEpE PACTSIKEHUST PE3UHOBOTO KTy Ta.

Pa3nen 3. MoJsiekyasipuasi pu3uka M TepMOJAMHAMHUKA
Tema 1. Ocno6bt MONEKYIAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep ABWKEHHUS WU
B3aUMOJECUCTBUS YACTULl BewlecTBa. MoJenu CTPOEHHS Ta30B, XUIAKOCTEH U
TBEPJBIX TEI U 0OBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyl. KonnuectBo BenectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Lenbcus.



Mopens  upeanbHoro rasa. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOpUU HUICAIBbHOro rasa. AOCOJIOTHas TemIeparypa Kak Mepa
CpelHEl KWHETUYECKOM SHEpPruM TEIUIOBOro ABMXKEHUs vactull rasza. lllkama
temnepatyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHaeneeBa—KiamnepoHa.
3akoH JlanbroHa. M30omporecchl B UACATBHOM Ia3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. [ paduueckoe mpencTaBiIeHHE H30MPOILIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OoapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeEIIecTBa, (oTorpapuu
MOJIEKYJ OPraHUYECKUX COECTUHEHUIA.

OmnpiThl 0 AU Y3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOT'O IBUKEHUS.

Mogens onbita [lITepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHHS HJICAIbHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi

OnpeneneHue Macchbl BO3JyXa B KIIACCHOW KOMHATE€ HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEW.

HccnenoBanre 3aBUCUMOCTH MEXKIY IMapaMeTpaMu COCTOSIHUS pa3pe’KEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cucremMa. BHyTpeHHss SHEpruss TEpMOIMHAMUYECKON
CUCTEMBI U cocoO0bl €€ n3mMeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHss
HEprus  OAHOATOMHOTO  HWACAJIbHOrO  raza. Buabl  Teruonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEIECTBA.
KonnuecTBo TEmIOThHI IpH TEIIONEpeaye.

[Tonsitue 006 aauabatHoM tiporecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpumeHnenne mepBOro 3aKOHA TEPMOJMHAMHKHU K H3omporieccam. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akoH TepMmoanHamuku. HeoOpaTuMoCTh poI1ieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpyHOMOBL  EUCTBUS — TEIUIOBBIX — MAIIMH.
[Ipeobpa3oBanusi HHEPrUM B TEIUIOBBIX MainHax. KoadduimeHt moae3Horo
nerictBusl TeruioBod MamuHbl. [{ukn KapHo U ero ko3¢ @UIMEHT MOJIE3HOrOo
JNEUCTBUS. DKOJIOTHYECKUE MPOOIEMbl TEIII0IHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TPUMEHEHHE: JIBUTATEINb
BHYTPEHHETO CTOpaHusi, OBITOBOM XOJIOAMIbHHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPrud Tejla MPU COBEPIICHUH PAOOThI: BHUIET
npoOKW W3 OYTBUIKM TOJA JCHCTBHEM CXKAaTOTO BO3Ayxa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHUs (BUACOEMOHCTPALIMS).

N3meHeHne BHYTpEHHEN S3HEPTUH (TEMIIEpATyphl) TeJla P TeIUionepeaye.

OnpiT Mo anuabaTHOMY pacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopnenu mapoBoii TypOHWHBI, ABUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomsi

N3mepeHne yaenbHON TEINIOEMKOCTH.

Tema 3. Azpecamnbie cocmosanus eeuecmea. Dazosvle nepexoovl

[TapooOpa3oBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHbI nap. YaenbHas TEIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmnueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Matepuaibl. [liaBieHue wu
KpUCTaJUTM3aIus. Y IeiabHas TerioTa miasienus. Cyonumanus.

YpaBHeHUE TEMIOBOTO OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJTYyUYECHHUSI COBPEMEHHBIX MaTepHasioB, B
TOM YHCJIE HAaHOMATEPHUaJIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBaHus U IJIaBJIEHNS KPUCTAUIMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3AYyXaA.

Pasznen 4. DnekTpoauHaAMUKA
Tema 1. Inexkmpocmamuxa
OnekTpuzanus Tel. OJEKTpUYecKuil 3apsia. J[Ba Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHUKH, TUANEKTPUKU W TIOJYNPOBOJHUKH. 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsija.
B3aumoperictBue 3apsaoB. 3akoH KynoHa. TodedHbI 3JIEKTPUUECKUAN 3apsil.
DnekTpudeckoe nosie. Hanpssk€HHOCTh 3eKTprudecKoro nois. [Ipunnunn



CYyNEPHO3ULINMN ANEKTPUUYECKUX Tosie. JIMHUKM HanpsKEHHOCTHU SJIEKTPUYECKOTO
TIOJISL.

PaGora cunm  snexktpoctatmueckoro  moms.  Ilorenmuman.  PasHocTh
NOTEHUUAIOB. [IpOBOJHUKM W JUANEKTPUKU B DBJIEKTPOCTATHUYECKOM IIOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTh. KonaeHcaTop. DAeKTPOEMKOCTh TUIOCKOTO0 KOHJIEHCATOPA.
OHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IIPUMEHEHHE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUYECKasi 3allliTa, 3a3eMJICHHE DJIEKTPONpHOOpPOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M NPUHIUIT ACUCTBHS DJIEKTPOMETPA.

B3anmoieiicTBUE Ha3IEKTPU30BAHHBIX TEJ.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOJTHHKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnexkTpocTaThyecKas 3amuTa.

JIMBIIEKTPHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIaaH
IJIACTHH, PACCTOSIHUS MEXIY HUMHU U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOr0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

M3mepenne a1eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwiii 3n1ekmpuyeckuii mox. Toxu 6 paznuunvix cpedax

DJIEKTPUYECKUIT TOK. YCIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Hctounuku Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma Jy1s yyacTka UeIu.

DNEKTPUYECKOE CONPOTUBJIEHUE. Y IEIIBHOE CONPOTHBIIEHHE BEILECTBA.
[TocnenoBarenpHOE, NAPAIIENBHOE, CMELIAHHOE COEIMHEHHUE ITPOBOJHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTb
IIEKTPUYECKOTO TOKA.

DONEeKTPOABMKYIIAsl CHJIA W BHYTPEHHEE COINPOTHUBIICHHE HWCTOYHHKA TOKA.
3akoH Oma Ji71sl TOJIHOM (3aMKHYTOM ) AyieKTpruyeckoi enu. KopoTkoe 3aMbIkaHueE.

DONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBHCUMOCTh
COMPOTHUBJICHUS] METAILIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKUil TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX MYYKOB.

[TosrynnpOBOHUKH. Cob6ctBeHHass U IpuUMecHasi  MPOBOJUMOCTh
noJrynpoBoHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBoaHUKOBBIE TPUOOPHI.

ONeKTpUYecKuidi TOK B  pacTBOpax M  paciuiaBax  AJIEKTPOJIUTOB.
DNEKTpOIUTUYECKAs! AUCCOIUALUS. DIIEKTPOJIN3.



DnekTpuyeckuii Tok B raszax. CaMoOCTOSATENbHBII M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHHU4ecKue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIEpMETp,
BOJITMETpP, PEOCTaT, MCTOYHUKU TOKA, dJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U (POTOPE3UCTOPHI, OTYTIPOBOTHUKOBBIN 10T, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSHKEHMUS.

3aBUCUMOCTh COMPOTUBIICHUS [UIMHAPUUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEYEHUSI U MaTepHaIa.

CwMeliaHHOE coeTMHEHUE TPOBOAHUKOB.

[Ipssmoe wu3MepeHue HBIeKTpoABWXKyHIeH cuibl. KopoTkoe 3aMblKaHuE
raJlbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] METAIJIOB OT TEMIEPATYPBI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBo# pa3psi ¥ IpOBOAUMOCTb BO3AyXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi

N3yyeHue cMEemanHoro COeAMHEHUS pE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaOmronenue snexktposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 knacce OCyIIECTBISIETCS C
y4€TOM COJAEpP)KATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OMoN0TNY, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nousamusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAy4YHOI'O
MO3HAHUA: SIBJIEHWE, HAay4YHbId (haKT, rumnoresa, (Quanyueckas BEIWYMHA, 3aKOH,
Teopusl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MO/IEIb, U3BMEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUMW, JIMHEWHAs (QyHKIuS,
napaboma, runepbosna, ux rpaduku ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHU HA OCU KOOPIUHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIMJI000MEH >KMBBIX OPTraHU3MOB (BUIBI TEIUIONEPEIayH, TEMIOBOEC PABHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEP/BIX TN, KUJIKOCTEH U



ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IAUCCOIMAIUS,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTh BO3IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHe IBUKEHUU C HCMHOJIB30BAHHMEM MEXaHHU3MOB,
y4€T TpEeHUs B TEXHHUKE, MNOAIUIUIIHUKH, HCIIOJIb30BAHHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JpYyrue), ABUTATE]lb BHYTPEHHETO
cropaHusi, mapoBasi TypOrHa, ObITOBOW XOJOAWJIbHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJIYYCHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE€ HAaHOMATEPHAIIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTaTHYeCKas 3allluTa, 3a3eMJIEHHE 3JIEKTPOnpuOOpoB,
KCEpOKC, CTPYHHBIH MIPUHTED, AIIEKTPOHArpeBaTEIbHbIE puOOPBHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, rabBaHUKA.

11 KJIACC

Paznea 4. DnekTpoauHAMUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUA

[ToctossHHBIE ~ MarHuThl.  B3aMMOJENCTBHE  TOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mnone. Bexktop MarHuTHOM HHAYKUMHU. [IpuHIMN cynepno3unuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAyKIuMH. KapThHa JTUHUNA MarHUTHOM
VHYKLWH [0JISI TOCTOSIHHBIX MarHuTOB.

MarautHOe TI0JI€ TIPOBOJHHMKA C TOKOM. KapTuHa IMHUNA WHIYKIHA
MAarHUTHOTO TOJS JJIMHHOTO TMPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJBLIEBOIO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoielicTBue NpoBOIHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOJlyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib U HarpaBiieHUE. J[BUKEHHE 3apsSKEHHOW YaCTHIIbI
B OJJHOPOJHOM MarHuTHOM Ioje. PaGota cubl JlopeHia.

SIBeHne aneKkTpoMarHMTHOM WHAYKUMU. [loTOK BekTOpa MAarHUTHOU
MHAYKIAHW. OJEKTPOABHKYINAsA CUJla WHAYKIUU. 3aKOH DSJICKTPOMArHUTHOM
nHaykuuu @apanes.

BuxpeBoe nsnexkrpuyeckoe Imoje. DIEKTPOABWXKYIIAs CHJIA WHAYKUAU B
MIPOBOJIHUKE, IBUKYIIIEMCS TOCTYNATEIbHO B OJHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBI€HME CAMOMHIYKIMU. OJCKTPOABIXKYILAS  CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHu4eckrue yCTpONUCTBA W MPAKTHYECKOE NPUMEHEHUE: IOCTOSHHBIE
MArHuThl, 3JEKTPOMATHUTHI, JJIEKTPOJIBUTATENb, YCKOPUTEIH DSJIEMEHTAPHBIX
YaCTULl, UHIYKI[MOHHAS I1€Yb.



Jlemoncmpayuu

OmneiT Opcreaa.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JIuHUY MHAYKIIUY MarHUTHOTO IOJIS.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cunsl JIopeHIa Ha HOHBI JIEKTPOJIATA.

SIBrIeHME 3IIEKTPOMATrHUTHOW WHAYKIUU.

[IpaBuino Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYLIEH CHIIBI MHIYKIHUHA OT CKOPOCTH H3MEHEHHUS
MAarHATHOTO MOTOKA.

SIBneHue cCaMOMHYKINN.

Yuenuueckuu sxcnepumenm, 1abopamopusie pabomul

W3ydeHre MaraHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccenenoBanne n1eMCTBASI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON WHIYKLIHU.

Pasznen 5. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojiedanus

KonebarenpHast  cucrtema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEOAHMS.
[Mapmonnueckue kosiebanus. Ilepuon, wacrora, ammautyaa v (aza koyieOaHUi.
[IpykVHHBIN MasATHUK. MareMaTU4eCKU MasATHUK. Y PaBHEHHE TAPMOHUYECKUX
kosebanwuii. [IpeBparieHune sHepruy Mpy TApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaJbHOM KO0JIEOATeIbHOM KOHTYpE. AHAIOTUS MEXIYy MEXaHUYECKUMU W
AJIEKTPOMArHUTHBIMU  Kosiebanusimu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KojieOaHusx. BeIHYX/IeHHbIE MEXaHUYECKUE
kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennbiii TOK. CUHYyCOMAQIbHBI NEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIUTYJAHOE U JCHCTBYIOIIEE 3HAYEHHE CHUJIBI TOKa H
HaIpsHKCHMUS.

Tpancopmarop. [IpousBoacTBo, nepegada u MOTPeOICHUE IEKTPUUECKON
AHEPIruu. DKOJIOTUYECKUE PUCKU TMPHU MPOU3BOJACTBE AIEKTpodHeprun. KynbTypa
WCIIOJIB30BaHUs AJICKTPOIHEPTUH B TTIOBCEITHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE INPUMEHEHUE: JIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeabHON CHUCTEMBbl (MPYKUHHBIA WU
MaTeMaTUYECKHUI MasiTHUK).



Hab6nronenue 3aTyxarmmux KoaeOanmid.

HccnenoBanre CBOKWCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIEC KOJIEOaHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUU PE3UCTOpPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TUHUM 3JEeKTPOonepeaadHn.

Yuenuueckuu sxcnepumenm, 1abopamopuvie padbomol

HccnenoBanre 3aBUCUMOCTH TepUoa MajibiX KoJeOaHUi Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl Ipy3a.

HccnenoBaHue NEPEMEHHONO TOKAa B LENM W3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE BOIHbL

MexaHudeckue BOJIHBI, YCIOBMsS pactpocrtpaHeHus. Ilepumon. Ckopocts
pacnpocTpaHeHuss W JJauHa BOJHBL. [lomepedyHble W MOPOJOJBHBIE BOJHBI.
HNuTtepdepeHius u AuPppakums MEXaHUUECKUX BOJIH.

3Byk. Ckxopoctb 3Byka. I'pomkocTh 3Byka. Brwicota Tona. TemOp 3Byka.

DNEKTPOMArHUTHBIE BOJHBL. Y CJIOBUS M3IIyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHoi BoaHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHHUE, MOJspu3anus, Audpakuus,
uHTepdepennus. CKOpoCcTh 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3I€KTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TENEBUACHUA. Pagnonokamus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMAarHOCTHKAa B TEXHUKE W MEIULMUHE, pajap,
paanonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBYU-nieun.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komne06mromeecs Te0 Kak UCTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnrogenue cBsizu TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAOU U
4acTOTOM KOJeOaHUM.



HccnenoBanne  CBOMCTB — DJIEGKTPOMAarHUTHBIX — BOJIH: OTpaKECHHUE,
peoMIICHUE, TTONSIPU3aLUs, AUPPAKIH, UHTEPPEepEHIHS.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsAMonuMHENHOE pacnpoCTpaHEHHE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. TOUEUHBIN HCTOYHHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHUs cBetra. [locTpoeHne n300pakeHuid B
IIJIOCKOM 3€pKae.

[IpenomneHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETA. AOCOTIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Jucnepcus ceeta. ClH0XKHBIM cocTa Oenoro ceera. L{Ber.

Cobuparonie u paccewBarolive JMH3bl. ToHKas JuH3a. DOKycHOe
paccTosTHUE W ONTUYECKas Ccuia TOHKOW JmH3bL. [locTpoeHune u300pakeHUil B
COOMpAIOIIUX U pacceHBaIOIIUX JMH3aX. DopMysia TOHKOHN JIMH3BL. Y BEJIMUYCHUE,
JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

BonnoBas ontuka. WuTepdepennusi cBera. KorepeHTHble HCTOYHHKHU.
VYcnoBust HaOMOAEHUST MaKCUMyMOB W MHUHUMYMOB B HHTEp(EpEeHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakuust cBera. [dudpakuuvonnas pemeérka. YcioBue HaOIIOICHUS
IJIaBHBIX ~MakCUMyMOB TIpH  MaJ€HUM MOHOXPOMAaTHYECKOro CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[lonspuzamnus ceera.

TexHuyeckue yCTpOWCTBAa M TMNPAKTUUYECKOE MPUMEHEHUE: OYKH, JIyIa,
¢doToanmapaT, NPOEKIMOHHBIA ammapaT, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE pacCIpOCTPaHEHNE, OTPAXKEHUE M TNPEJIOMIICHHE CBETA.
OnTuyeckre npuOopsI.

[TonnHOE BHYTpEeHHEE oTpaxkeHue. Mojienb CBETOBO/IA.

HccnenoBanre CBOMCTB U300paKeHUH B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

Hab6monenne naTepdepeHIny CBeTa.

Hab6mronenune nudpakxium ceeta.

HabGmronenne nucnepcuu cBera.

[Tonydyenue crekTpa ¢ MOMOILBIO PU3MBI.

[Toy4yenue cexkTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

HabGnronenue nonsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbonivl



N3mepenune nokasareisi npeaoMIICHHS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI crielIMaIbHON TEOPUH OTHOCUTEIBLHOCTH

['panunbl  NPUMEHMMOCTHM  KJIIACCMYECKOM  MexaHukdu.  [locTtymatsl
CHEUAIbHOM TEOPUM OTHOCUTEJIBHOCTH: HWHBApPUAHTHOCTH MOZYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTENBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpPAICHHE
JUTUHBI.

OHeprus 1 UMILYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBs3b MacChl C JHEPrUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTHLBI. DHEPTUS
ITOKOS.

Pa3nen 7. KBantoBasi pusuka

Tema 1. Dnemenmul K6AHM OGO ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (OTOHA C €r0 YACTOTOM. DHEPTHs
U UMIyJIbC (POTOHA.

OTtkpsiTue U uccnenoBanue poroddpdexra. Onbitel A. I'. CTosieToBa. 3aKOHBI
dotorpdexra. YpaBHenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHunar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE EUCTBUE CBETA.

TexHuyeckue ycTpoWcTBa U TMPAKTHUYECKOE IPUMEHEHHeE: (POTORIEMEHT,
dboTomaTYMK, CoJIHEUHAas OaTapes, CBETOANO/I.

Jlemoncmpayuu

®doTo3(dQheKT Ha YCTAaHOBKE C IIMHKOBOM TUTACTHHOM.

HccnenoBanue 3akoHOB BHENTHET0 GhoTodhdexra.

CBeToauon.

ConneuHas O6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHurO o -H4acTHII.
IImanerapHas mognenb aroma. Ilocrynmarsl bopa. M3znmyyeHue u moruounieHue
(GOTOHOB TpU TEpexojie aToMa C OIJHOTO YPOBHS JHEPruu Ha Apyrou. Buwi
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOJOPOAA.

BousHoBBIE cBOViCcTBAa yacTull. Bonnbl ne bpoinsa. KopnyckynsspHO-BOITHOBOM
Ty aliu3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3TyUYEHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHUE: CHEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue AJIMHBI BOJHBI JIa3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, nabopamopsie pabomol
HaOmronenune muHeNIaToro cnexrpa.
Tema 3. Amomnoe sa0po
OKCIEpUMEHTHI, JOKa3bIBAIOIIUE CIIOAKHOCTh CTpoeHus sapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma  1mo  ompedenieHHI0  cocTaBa
paauoakTuBHOro wu3nydeHus. CBoiictBa anbda-, Oera-, raMMma-U3Iy4CHUS.
Bimsinue paanoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHAa W HelTpoHa. HykionHas mopens snpa [eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tormsl.
Anb(a-pacnan. OJEKTPOHHBII M TO3UTPOHHBIM Oera-pacnaa. [amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacIaia.
OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT Macchl sapa.
S nepHble peakuuu. Jlenenue u CUHTES sIEp.
SAnepnsiii peaktop. Tepmosinepubiii cunTe3. [IpodiemMbl U EPCIEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUUECKUE ACIIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTULlbl. OTKPBITHE MTO3UTPOHA.
MeTonbl HaOMIOIEHUS U PETUCTPALIMH SJIEMEHTAPHBIX YaCTHLI.
dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.
TexHuyeckue ycTponcTBa U IPAKTUYECKOE ITPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast bomoa.
Jlemoncmpayuu
Cu€TurK HOHU3UPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi
HccnenoBanue TpeKkoB YacTHll (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUU U ACTPOPU3UKHU

Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHIUMOE
JIBUKCHHUE.

ConHeynas cucrema.

Connue. ConHewyHass akTHMBHOCTh. Mcrounuk sHepruu CosiHIA U 3BE3N.
3BE3BI, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamma «CHEKTpPaJbHBIA KJlacCc —
CBETHUMOCTB». 3BE3/bI TJIABHOW IOCIENOBATENBHOCTH. 3aBHCUMOCTh «Macca —
CBETHUMOCTB» JUISl 3BE3]T ITITaBHOU MOCIJIEI0BATEIBHOCTH. BHyTpEHHEE CTPOCHHE



3BE311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAECHUH U 3BoJtounn ConHua u
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii [Tyt — Hama [Manaktuka. [lomoxenue u nprxenne CoiiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimmpenue Beenennoil. 3akon Xa06ua. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PennkroBoe nsiydyenue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUN I ONPEeNICHUs MOJI0KEHN HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3usd CEeBEPHOIO MOJIYIIAPUS U IPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, miianer, Mieunoro [yTu.

O0o01maroiee NOBTOPEHUE

Ponb ¢u3uku W acTpOHOMHUUM B HKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJILHOM M 3TUUYECKOU cepax AesATebHOCTU YEIOBEKa, POJib U MeCTO (U3UKU
Y aCTPOHOMHH B COBPEMEHHOI HAy4YHOM KapTHHE MUPA, poiib (PU3UUECKON TeOpun
B (opMHUpOBaHMM TpEACTaBICHUA O (UBUYECKOM KapTHUHE MHUpa, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUMN O IIPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocyiecTBisieTcs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMu MaTE€MaTHKH,
OMOJIOTMU, XUMHH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nowsimusi, CB3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBICHHE, Hay4yHBIM (akT, rumore3a, puznueckas BeIWYWHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
GbyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIHUH HA OCU KOOPIAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIUMN, MPU3HAKKH TOJ00US TpPEYroJbHUKOB,
OTIpeJICIICHHE TUIONIAIN TIOCKUX (Puryp u o0béma Ted.

buonoeus: »nextpuueckue SBICHUS B KUBOM mpupone, KojedarelbHbIe
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBbI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYypa TBEPABIX
T€J, MEXaHW3Mbl OO0pa30BaHUSI KPUCTAUIMUECKOW PEMIETKH, CIEeKTPaTIbHbIN
aHaJIN3.



l'eocpagpua: wmarHuTHbBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dboTOoChEMKA 36eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICCHUH.

Texnonocusi: JIMHUMA BJEKTpPONEpenad, TIEeHepaTop MEPEMEHHOTO TOKa,
AJIEKTPOJBUTATENb, WHIAYKIMOHHAS MeuYb, pajap, PaaHuONPUEMHHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, MpOEKIMOHHBINA ammapaT, BOJOKOHHAs OITHKA,
CoJIHEYHas Oarapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHoro mpeamera «®Pusuka» Ha YpPOBHE CpEAHEro oOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOCCIICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusuka» HOIHKHbBL
OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYyYarIIHUXCA PYKOBOACTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WULIMEH JIMYHOCTU, CHUCTEMOUN IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONBITA U OMbBITA JESITEILHOCTH B MPOILIECCE PEATn3allii OCHOBHBIX HAIPaBICHUMN
BOCHUTATEIILHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKOMN MO3UITUN 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIE€HA POCCUHCKOI0 OOLIECTBA;

NPUHATHE  TPATULIMOHHBIX  OOIIEUETIOBEYECKUX TIyMaHUCTUUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ICATEIBHOCTh B MHTEpECaxX IPaXKAaHCKOTO
oOIIIeCTBa, y4aCTBOBATh B CAMOYTPABICHUH B 00Pa30BaTEIHHON OpraHU3allNH;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM NEATEIBHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJAM, JTOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHM S, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAIIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCIIEC B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHME JTUYHOTO BKJIa/1a B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero pu3nyeckoil Hayke;



5) TpyaoBOro BoCIMTAHMA:

UHTEpPEC K pa3IMuHbIM cdepaM NpodeccuoHaTbHON NeITeIbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccun u peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIE TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHHIO B 00JaCTH
(bU3UKY HA TIPOTSYKEHUU BCEH KU3HU,

6) 7K0JI0rHYecKOro BOCHUTAHMSA:

c(hOpPMHPOBAHHOCTh SKOJOTUYECKON KYJIbTYPbl, OCO3HAHHE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBUM B OKPYXKAIOIIEH CPEAE Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacUIMpEHHE ONbITa JESITEIBHOCTH SKOJOTWYECKOW HANpPAaBICHHOCTH HA
OCHOBE UMEIOIINXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKH;

OCO3HAHME LEHHOCTH HAay4YHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3yd4eHUs  (PU3UKU  OCYHIECTBIIATH IPOECKTHYIO U  HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh HHJIMBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA
ba3zoBble jornyeckue AecTBUs:
CaMOCTOATENFHO  (OPMYJIHMpPOBAaTH M aKTyalIM3UpoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAEHATh LEIU ACATEIbHOCTH, 3aaBaTh MAPAMETPhl U KPUTEPUU UX
JIOCTHXKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTM W TPOTHUBOPEYUSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pazpabarbiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCS
MaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCHEACTBUM AEATEIbHOCTH,
KOOPJAMHUPOBATh W  BBIMNOJHATH pPabOTy B  YCJIOBUSAX  PEATBHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHNUN KU3HEHHBIX MTPOOJIeM.
ba3oBble uccienoBare/ibCKkue 1eMCTBUSA!
BJIaJIETh HAYYHOU TEPMHUHOJIOTHEN, KIIFOYEBBIMU MOHSITUAMU U METOJAAMU
bu3nuecKoil HayKu;



BJIa/ICTh HaBBIKAMH Y4€OHO-HCCIIET0BATEIHCKON U MPOCKTHOU JAESITEEHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOHMCKY
METOJIOB peUIeHHs 3a7ad (PU3MUEecKOro CcoAep)KaHUs, MPUMEHEHUIO Pa3TUYHbBIX
METO/IOB ITO3HAHUS;

BJIQJICTh BHUJAAMH JCSITEILHOCTH TIO TOJYYCHHIO HOBOTO 3HAHHS, €Tro
UHTEPIIPETAlUY, TPEOOPA30BAHUIO W TMPUMEHEHHIO B PAa3IUYHBIX yUEOHBIX
CUTYaIUsIX, B TOM YHCJIE TIPY CO3/IaHUU y4eOHBIX MPOEKTOB B 001aCTU (U3UKH;

BBISIBJISITH TPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHUs, HAaXOAUTh apTyMEHTHI IS JOKa3aTeIbCTBA
CBOMX YTBEP)KIICHUH, 3a1aBaTh MapaMeTPhl U KPUTESPHH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEHICHUS 3a7add  pe3yJbTaThl,
KPUTUYECKHA OICHUBATH UX JIOCTOBEPHOCThH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (OpPMYyIUpOBaTh COOCTBEHHBIE 3aJladyd B 00pa3oBaTeNbHOMN
JESATEILHOCTH, B TOM YKCIIE TIPU U3YYEHUHU (HDUBUKU;

JlaBaTh OIEHKY HOBBIM CUTYaIlHsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT,

YMETh TEPEHOCUTh 3HaHUA 10 (U3MKEe B MPAKTUYECKYIO OO0JaCTh
KU3HECITSIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BEIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHMUSI,

CTaBUTh IPOOJIEMBI U 3a]]a4H, TOMYCKAIOIME aTbTePHATUBHBIC PEIIICHHUS.

Pabora c undgopmanmei:

BJIQJICTh HaBBIKAMU TOTYYCHHS WH(OpMAUU (GU3HUYECKOTO COACPNKAHHS U3
WCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIATh TMOUCK, aHAJN3,
CHUCTEMATH3aIMI0 W WHTEPIpETAIio WHDOpPMAIMKA pPa3InIHBIX BHIOB U (opm
MIPEICTABICHNUS;

OIICHUBATh JIOCTOBEPHOCTh HH(MOPMAITNH;

UCIIONIb30BaTh  CpeACcTBa  WH(MOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTHIA B PEUICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpraHU3allMOHHBIX
3a7lad ¢ COOJIOJICHHMEM TpeOOBaHUM HSProOHOMUKH, TEXHUKUA O€30MacHOCTH,
TUTHCHBI, PECYpCOCOEpPE,EHHUSA, TMPaBOBBIX M  JITHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOTO COACPKAHUS B PA3IUYHBIX (opMarax c
yu€TOM Ha3zHAYCHHS MHPOPMAIUH U 1IEIeBON ayAUTOPHUHU, BHIOMPAs ONTUMAIBHYIO
dbopMy TIpeicTaBICHUS 1 BU3yaTu3alliy.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eCTBUA:
OCYHIECTBJISATh OOILEHHE Ha Yypokax (U3MKM U BO  BHE-YPOUHOMU
NEATEIbHOCTH;



pacno3HaBaThb IMPEANOCBUIKM  KOH(QIMKTHBIX CUTyallud U  CMIr4aTh
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO H3J1ararb CBOIO TOYKY 3PEHHS C HMCIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHON M WHAWBUAYAJIbHOU
paboThI;

BBIOMpPATh TEMAaTUKy M METOAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOMIMX
WHTEPECOB U BO3MOYKHOCTEN KaXKIOT0 YICHA KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOM  JIE€ATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh IEUCTBHA IO €€ JNOCTHKECHHIO: COCTABJIATH IUIAH JIEUCTBUM,
pactpenenath pojid ¢ Y4ETOM MHEHHH Y4YaCTHUKOB, OOCYXIaTh pE3yJIbTaTh
COBMECTHOM padoThI;

OLICHUBATh KAayeCTBO CBOEr0 BKJIAJAa U KaXIOIO yYaCTHUKA KOMaHIbl B
OOIIMI pe3yabTaT 10 pa3padOTaHHBIM KPUTEPUSM;

[peularartb HOBBIE IIPOCKTHI, OLIEHUBATh HIEH C TO3ULHUA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B  Pa3IMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHbIe YHHUBepcaJbHble y4eOHbIe 1elCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYIIECTBIISATh MMO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(GU3UKM W aCTPOHOMHUHU, BBISBIATH NPOOJEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOATEJIBHO COCTABJIATh IJIaH PEIICHUS PAacdyE€THBIX M KadeCTBEHHBIX
3a]a4, [JIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEATNOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

pacuMpsTh paMKH y4eOHOro ImpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JenaThb OCO3HAaHHBINA BBIOOP, apryMEHTUPOBAaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 3a PELICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JacTH
(bu3MKH, TOCTOSTHHO MOBBILIATH CBOM 00Pa30BaTENbHBINA U KYJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHANbHBIN HHTE/VIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€SATEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th HABBIKAMHM  [IO3HABATEIbHOM  pedieKkcur Kak  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBH M MBICIUTENBHBIX IIPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUM;



UCITOJIB30BaTh MPUEMBI peIICKCUHN TSI OIICHKH CHUTYyalluu, BEIOOpA BEPHOTO
pEIICHMS;

YMETh OIIEHWBATh PUCKHA M CBOCBPEMEHHO NMPHHUMATh PEIICHUS M0 UX
CHI)KCHHUIO;

IMPUHUMATh MOTHBBI W apryMEHTBHI APYTMX IIPH aHAJM3E¢ PE3y/IbTaTOB
JeSTCIIbHOCTH,

MPUHUMATH CeOsl, MTOHUMAasi CBOM HEOCTATKHA U JOCTOMHCTBA;

IMPUHUMATh MOTHBBI W apryMEHTBHI APYTMX TP aHAM3€¢ PE3y/IbTaTOB
NEeATEIbHOCTH;

IIPU3HABATh CBOE IIPaBO M IIPaBO JIPYTUX HA OIIHOKH.

B mporecce M0OCTHIKEHHS TUYHOCTHBIX PE3YIbTaTOB OCBOCHHUS IIPOTPAMMBI
mo ¢Gu3MKe ST YPOBHS CpPEAHEro OOINero oO0pa3oBaHHS y OOyYarolIUXCS
COBEPIIICHCTBYETCS AMOITMOHAILHBIN UHTEILICKT, MIPEATOIaTr AFOTIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHHUS Pa3BUTHS COOCTBEHHOMN 3MOIIMOHAIBHON cephl,
OBITh YBEPEHHBIM B CeO¢€;

CaMOPETYJIUPOBaHUs, BKIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJICHHE, CIIOCOOHOCTh AaJalTUPOBAaThCI K
AYMOITMOHAIEHBIM H3MEHEHHUSIM U TIPOSIBIISITh THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPCHHEH MOTHBAIMH, BKITIOYAIOIICH CTpeMJICHHE K JTOCTHKCHUIO MENN 1
yCIexy, ONTHMH3M, WHHUIIMATUBHOCTH, YMEHHE JIEHCTBOBATb HCXOAS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIFOYAOIIECH CITOCOOHOCTh MOHUMATh SMOITMOHAIIBHOE COCTOSIHUC
JIPYTUX, YYUTHIBaTh €T0 TMPU OCYIICCTBICHUHM OOINECHHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIICHUS
C IPYTHMHU JTFOJIbMH, 3a00TUTHCS, IPOSIBIISATh UHTEPEC U pa3pemaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kiacce mpeameTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poJjib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON JESATEIBHOCTH JIHOIEH;

YUUTBHIBaTh TPAHUIBl TNPUMEHEHHsS] HU3YyUYEHHBIX (PU3NUECKHX MOJEIEH:
MaTepHuaibHas TOUYKa, UHEpLHUaIbHasl cCUCTeMa OTCUYETa, aDCOIIOTHO TBEPOE TEIO,
WJICaJbHBIN a3, MOJIEIIM CTPOECHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij PU pelieHud (PU3NUeCcKux 3ajady;



pacrno3HaBaTh (pU3MUYECKHE SIBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA U
DNEKTPOAMHAMUKHU:  PABHOMEPHOE W  PABHOYCKOPEHHOE  IPSAMOJMHENHOE
JBIKEHUE, CBOOOJHOE TMAaJeHHE Tel, JBIXKEHHE IO OKPY>KHOCTH, HWHEpIUS,
B3aumojeicTeue Ten, Auddy3us, OpOyHOBCKOE IBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEN MPU HarpeBaHUM (OXJIAXKIECHHUH ), TEIJIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALWsA, IUIABICHUE, KPUCTAUIM3Als, KUIICHUE,
BJIAJKHOCTb BO3/1yXa, [IOBBIICHHUE JABJICHUS I'a3a IIPU €TI0 HAaIPEBAaHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY [apaMeTpaMy COCTOSIHHS Ta3a B M30Ipoleccax,
AIEKTPU3ALMS TEJ, B3AUMOJICUCTBUE 3apsI0OB;

OINKCHIBATh MEXAaHWYECKOE JIBUYKEHUE, HCIONb3ysd (PU3NYECKUE BEIHUMHBI:
KOOpAMHATa, IIyTh, MEPEMEIIEHUE, CKOPOCTb, YCKOpEHME, Macca Tena, CHUlla,
UMIIYJIbC T€JIa, KUHETUYECKasl DHEpPrus, NOTCHUHAIbHASA DHEPIrus, MEXaHUYECKas
paboTa, MexaHMuYeCKass MOIIHOCTb; IPU OINUCAHUM TPABUIBHO TPAaKTOBATh
(U3MYECKUI CMBICI HUCIOJIb3YEMbIX BEIUYMH, UX OOO3HAYEHUS U E€IUHUIBI,
HaxXoJuTh (OPMYJbl, CBA3BIBAIOLIME JAHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJINYNHAMM;

ONMCBHIBATh HM3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJICHUA,
UCHONB3Ys (U3MUECKHE BEJIIMYMHBL: JIaBJICHHE Ta3a, TeMIlepaTrypa, CpeaHsis
KMHETUYECKash SHEPIUsl XaOTUYECKOr0 IBHKCHUS MOJEKYJ, CPEIHEKBAIpaTUYHA
CKOPOCTbh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI SHEprus, padbora rasa,
KO3 (PUIIMEHT TMOJE3HOr0 JACUCTBUS TEIUIOBOI'O JBUTATENsl; MPU OMHCAHHUU
OPAaBWJIBHO TPaKTOBAaTh (PU3MUECKUN CMBICT HCIHOJB3YEMBIX BEJIWYUH, UX
00O3HaUYeHUS W €IWHULBI, HAXOAUTh (HOPMYIbI, CBS3BIBAIOIIME JaHHYIO
(pM3MUECKYIO BEIMYHHY C JPYTUMH BEIMYHHAM;

ONMCBHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUIN 3apsi,
JIEKTPUYECKOE I10JI€, HANPSHKEHHOCTD I10JIs, OTEHLIHUAN, PA3HOCTh ITOTEHIMAJIOB;
IpU ONHCAHWM TPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUeHMs] M EIUHMIIbI; YyKa3blBaTh (POPMYJIbI, CBSA3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYHUHY C APYTUMU BETUUMHAMU;

aHAIM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MUCHONb3Ys (pu3nyeckue
3aKOHBI U IIPUHIUIIBL: 3aKOH BCeMUpPHOTO TArorenus, I, II u 11l 3akonsr HerotoHa,
3aKOH COXPAHEHHS MEXAHUYECKOW DHHEPIHM, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULHUM CHWJI, NMPUHLWI PABHOIPABUS HMHEPLHAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHs BELIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEAHEN KMHETHUYECKOM YHEPIUM TEIJIOBOTO JABHUYKEHHS MOJIEKYI C
aOCOJIFOTHOM TemIepaTypoi, MEPBbIA 3aKOH TEPMOJWHAMHKHU, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMATUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLMUIIBI JACHCTBUS MAIIWH, MPUOOPOB U
TEXHUUYECKUX YCTPOMICTB; pa3auyarh YCJIOBHs UX O€30MaCHOrO MCIOJIb30BaHUS B
MOBCE/IHEBHOM JKU3HU;

BBIMIOJHATh HKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SBICHUM WU
IPOIIECCOB C HCIOJB30BAaHUEM NPSIMBIX W KOCBEHHBIX H3MEPEHM, MPHU STOM
dopMynupoBarh npodiemMy/3agadyy M THUIOTE3y Y4e€OHOro  SKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OOOpYyAOBaHUS, MPOBOAMUTH OIBIT U
(opMyIIMpOBaTh BHIBOJIBI;

OCYILECTBIATH MPSAMbIE U KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEITUYHH, TIPU
TOM BBIOMpaTh ONTHUMAIBHBIN CIIOCO0 M3MEPEHHsS] M HCIOJIb30BAaTh W3BECTHHIC
METO/Ibl OLIEHKHU MOTPELUIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (U3NYECKUMHU  BEIMUYMHAMHU  C
UCIIOJIb30BaHUEM TMPSAMBIX H3MEPEHUN, NMPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
¢ukcupoBaTh pe3yiabTaThl MOJTYYEHHOM 3aBUCUMOCTU (PU3NYECKUX BEIMYUH B
BUJIe Tabmuil U TpaduKOB, AeTaTh BHIBOABI IO Pe3yIbTaTaM UCCIICIOBAHUS;

co0Jro1aTh MpaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM UCCIEIOBAHUI B
paMKax y4eOHOro OJKCIEpPUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM U MPOEKTHOM
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOPAaTOPHOTO
000opy1I0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3a/JlaHHOM (PU3MYECKON MOJEIbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3adaun
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIIACIATh (PU3MUECKHE BEIMYMHBI U (HOPMYIIHI,
HEOOXOoJuMbIe NIl €€ pelIeHUs, MPOBOJAUTH Pacdy€Thl U OLEHUBATh PEATbHOCTD
MOJIy4YEHHOT0 3HauYeHus (PU3MUECKON BEJIUYUHBL;

pelaTh KaueCTBEHHBIE 3a7aU: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPECUNBYIO
[ENOYKY PacCyXICHUU C OMOpPOHM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3uYeCKHe SIBJICHNUS,

UCIONB30BaTh  MPU  pPEIIEHMH  ydyeOHBIX  3aJady  COBpPEMEHHbIE
MH(POPMAITMOHHBIE TEXHOJOTUH IS TTOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUH
U MpPEJCTaBICHUsI YUeOHON M HAYyYHO-TIOMYJISIPHOM MH(GOPMAIMK, MOTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHIESCKU aHATTU3UPOBATH MOJTydaeMyr0 HHPOPMAITHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IPOLECCOB OKPYKAIOIIEr0O MHUpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETHUUECKHE 3HAHMs 1O (U3UKE B TMOBCETHEBHOW >KHU3HU
JUTsl o0ecriedeHus: 6e30MacHOCTH MpU OOpaIieH! ¢ MpUOOpaMHu U TEXHUYECKUMU



YCTPOMCTBAMH, JJIsI COXPAHEHUS 3J0POBbSI U COOIIOICHUSI HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B Tpynmne C BBINOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh PpabOTy TPYIIIBI, pallMOHAIBLHO paclpenesaTh OO0S3aHHOCTH H
IJIAHUPOBATh JEATECIBHOCTh B HECTAHIAAPTHBIX CUTYyallUsIX, aJl€KBATHO OLICHUBATH
BKJIaJ] KQXJO0T0 U3 YYACTHUKOB TPYIIIILI B PEIICHUE pacCMaTPUBAEMOM IPOOIEMBI.

K konmy oOyuenus B 11 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHHMI:

JIEMOHCTPUPOBATh Ha MPUMEpPaX POJib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B Pa3BUTHM COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOM IEATEIBbHOCTH JIIOJIEH, LETOCTHOCTh U E€IUHCTBO
(bu3MYECcKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TMPUMEHEHHUS W3YYCHHBIX (DU3NYECKUX MOJIEINICH:
TOYEYHBIN AJIEKTPUUECKUN 3apsl, JIy4Y CBETA, TOUCUHbI UCTOYHUK CBETA, SIICPHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO fJipa MPU PEUIeHUU (PU3MUECKHUX
3a/ay;

pacno3HaBath (U3UYECKHUE SIBICHUS (TIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMUKHU M KBAHTOBOUM (DU3UKU: AJIEKTpUUYECKasi IPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMArHuWTHas WHIYKLHS, JEWCTBUE MAarHUTHOTO TMOJsA Ha
MPOBOJAHUK C TOKOM U JIBHXKYIIUMCS 3apsijl, AJEKTPOMAarHUTHbIC KOJ€OaHUs U
BOJIHBI, TPSIMOJIMHEHHOE pacnpoCTpaHEHUE CBETa, OTpakKeHUe, MpeoMIICHUE,
uHTepdepeHus, audpakmus U TOJApU3AIMS  CBETa, JUCIEPCHS  CBETa,
dboTtoanekTpudeckuii 3pdext (hoTodddheKT), CBETOBOE AaBiICHNE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAas
PaINO0aKTUBHOCTB;

OMKUCHIBATh M3YUYCHHBIC CBOMCTBA BEIECTBA (DJEKTPUUECKHE, MArHUTHEHIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  TPOBOJUMOCTH  PA3IUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), MCMOJIb3YsS (DU3NYECKHUE BEIUUYHUHBIL:
AIIEKTPUUYECKUIN 3apsijl, CHJIa TOKa, DJICKTPUUYECKOE HAIPSIKEHUE, IICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYIAs CHiIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cuia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTH
KaTYILKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO MOJIeHd, MEPUoJ U 4YacToTa
KojeObaHnii B KoyeOaTenTbHOM KOHTYpE, 3apsii U CHiIa TOKa B IIpollecce
FapMOHUYECKUX DJIEKTPOMATHUTHBIX KoOJieOaHUM, (OKYCHOE pacCTOsTHUE W
ONTUYECKAasl CHWJIa JIMH3bI, TIPU ONHCAHUU NPABUIBHO TPAKTOBATh (PU3UUYECKUM
CMBICIT HCIIOJIB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS W €IWHUIIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAaHHYIO (PU3MUECKYIO BEIUYMHY C JpPYTUMU
BEJINYMHAMU;



ONMKCHIBATh H3YYEHHBIE KBAHTOBBIE SBJIEHUS U TPOLECCHI, HCIONb3Ys
bu3NYecKue BEIMYHMHBI. CKOPOCTh JJEKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPIHs U UMITYJIbC (POTOHA, EPUOJ MOIypaciaaa, SHEPrusl CBA3H
aTOMHBIX SIIEP, NPU OINMCAHUU TPABWIBHO TPAKTOBAaTh (PU3UUECKHN CMBICI
UCIIOJIb3YEMbIX BEIMYMH, UX OO0O3HAUYECHMS] U EAUHUIBI, YKa3blBaTh (DOPMYIIbI,
CBS3BIBAIONIUE JIaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTUMH BEIMYWHAMU,
BBEIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHANIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBJICHUS, UCTOIB3Ys (HU3UUECKUE
3aKOHBI U MPUHIUIBLL: 3aK0H OMa, 3aKOHBI MOCJIEIOBATEIHLHOTO U MapaljIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIEKTPOMarHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEMHOTO PaCIpOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE DWHINTEHHA Ui (oToddekra,
3aKOH COXPAaHEHHUsSl HHEPruu, 3aKOH COXPAHEHUS HMIIYJIbCa, 3aKOH COXPAaHEHHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHUs MacCOBOr0 4HCIa, moctynarsl bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHUE W YCIOBUS (TpaHUIlbl, 00JIacTH)
MIPUMEHUMOCTH;

OTIpEIEIATh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TTOJISI TPOBOTHUKA
C TOKOM, CHJIbl Amrepa u cuibl JlopeHna;

CTPOUTh W OIMCHIBATh H300paKEHHUE, CO3/1aBa€MOE€ ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 0 HCCIEAOBAHUIO (PU3MUYECKHX SIBJICHUN U
MIPOIIECCOB C HCITOJIB30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUM: TMPH ITOM
dbopmynupoBaTh MpoOiemMy/3ajady M TUIMOTE3y Y4eOHOro  AKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJI0KEHHOTO O000pYy/IOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpOBaTh BHIBOIBI,

OCYIICCTBIIAThH MPSMBIC U KOCBEHHBIC M3MEPEHUS (U3MUCCKUX BEITUYMH, ITPU
TOM BBIOMpaTh ONTUMAJIBHBIA CIOCOO M3MEPEHUS W HCIIONh30BAaTh W3BECTHBIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKMX BEJIMYUH C  HCIOJIb30BAaHUEM
NPAMBIX HM3MEPEHUH: TMpPU D3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH
pE3yNbTAThl MOJTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHJE TAOIUI U
rpaduKoB, 1eIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHMUS,

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCICIOBAHUMA B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JESATETLHOCTH C HMCTOJIB30BaHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THBIC 3aJayd C SIBHO 3aJaHHON (PU3MUECKON MOJENbIo,
UCIIOJIB3Ysl (PM3UYECKUE 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a1a4H



BbIOHpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKUE BEIUYUHBI U (POPMYJIBI,
HEOOXOJUMbIE JUIsl €€ pelIeHUs, NMPOBOAUTh Pacu€Thl M OLICHMBATh PEAIbHOCTD
MOJIy4YEHHOTr'0 3HauY€HUs (PU3NUECKON BEJIUUUHBL;

peniaTh KaueCTBEHHBIE 3aa4M: BEICTPAUBATh JJOTUYECKH HEMPOTUBOPEUYNBYIO
LIEMIOYKY PACCYXKIEHUN C OINOpPOM Ha HM3YyYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHUS;

UCIONB30BaTh  MpPU  pPEIIEHUH  ydyeOHBIX  3aJady  COBpPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJOTUU AJIs [TOMCKA, CTPYKTYPUPOBAHUs, UHTEPIPETALIIH
Y NpPEJCTaBICHUsI YYeOHOM U HAYYHO-NOMYJISIPHOM MH(OPMAILUH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIydaeMyt0 HHPOPMAIIHUIO;

OOBSACHATh NPUHLMIIBI JEHCTBUS MAallUuH, OpUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX O€30MACHOTO MCIIOJIb30BaHMS B TOBCEIHEBHOM
KU3HH;

NPUBOJNUTH MPUMEPHI BKJIAJIa POCCUIICKUX U 3apyOEKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
Ui obecrieyeHus: 6€30MacHOCTH MPU OOpAILEHUH C MPUOOpaMu U TEXHUYECKHUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 310pOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH CpEJIE;

paboTatb B TIpYINNE C BHIIOJHEHUEM PA3IMUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TpPYNIbl, palMOHAIBHO paclpeaesaTh OOA3aHHOCTH MU
IUIAHUPOBATH JIESTEIILHOCTh B HECTAHIAAPTHBIX CUTYAlMsIX, aJI€KBaTHO OLIEHUBATH
BKJIAJT K&KJJOTO U3 YYACTHUKOB I'PYIIIbI B pEHIEHUE PAaCCMATPUBAEMOMN MTPOOIIEMBI.
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