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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o ¢u3uke 0a30BOro YpOBHS Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHMsl pa3pabOoTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHUM K pe3yjbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLENIUK IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTeIbHBIX
OpTraHU3aUAX Poccuiickoi Oenepanuy, peanu3yIommx OCHOBHEIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAyYHbIMU Y4Ye€OHBIMM MpeaMeTraMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

eIIJITaHUPYEMbIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3MKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTAThl IO roJlaM 00yUYeHUS;
ecoziepkaHue yueOHoro npenmMera «Pusnka» no rojgaM o0yueHusl.

OBLIAS XAPAKTEPUCTHUKA YYEBHOTI'O IPEJMETA «®U3UKA»

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOTo MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAaJ B CUCTEMY
3HaHWM 00 okpyxkaromiem mupe. [IkoabHBIN Kypc GU3NKU — cHCTEMOOOpa3yomnii
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, ITOCKOJIBKY (PHU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, M3y4aeMbIX XHUMHEH, OUOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonmb3oBaHME M AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe DSHEPreTHUKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYeHHUsS HOBBIX MAaTEpHaJIOB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue QPu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydJarommxcs, B (OPMUPOBAHHE YMEHUW TPUMEHSTH
HAyYHBIA METO]I MO3HAHUS TP BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.



B ocHOBy kypca ¢usuku s ypOBHS CpEIHETro oO0Iero oOpa3oBaHMs
MOJIOKEH PAd HIEH, KOTOpbIe MOXHO paccMaTpuBaTh KaK MPUHIUIBI €ro
MIOCTPOCHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBISeTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe€ C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoess npuxnaowoii  nanpasnennocmu. Kypc ©dusuku mpeamnosiaraet
3HaKOMCTBO C IIMPOKHAM KPYTOM TE€XHMUYECKUX U TEXHOJIOTHMUYECKUX MPUIIOKEHUH
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes osxonocusayuu peamusyercs TMOCPEACTBOM BBEICHHS HJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakXke 0O0CYXICHUs
po6JieM paloOHAIBHOTO MPUPOIOTIONH30BAHMS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTro
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUsI (PU3UUECKON TEOPUH, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TPEACTABICHUAX O TPUPOAE, TpaHHUIax
MPUMEHUMOCTH TCOPUH, IS OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUA U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yercs Mpexie
BCEro 3a CYET OpPTraHW3alUU SKCIIEPUMEHTAIBLHON AESITETFHOCTH OOYYarOIIMXCS.
Jns  GazoBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JTA0OPAaTOpHBIX pador,
KOTOpbIE B TporpamMme 1o (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUUYECKHX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
NPOBOJAMMBIX JJIi KOHTPOJSI W  OICHKH, OCYIIECTBISETCS  y4aCTHUKAMHU
00pa30BaTeNbLHOTO TIPOLECCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHMS W
ocHamleHus: kaOuHera ¢Qusuku. Ilpm s3ToM obecreunBaeTcsi OBJIAJACHUE
OOy4alOLUMHUCST YMEHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHUS, HCCIETOBAHMS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.



bonbimoe BHWMaHUE YIENSETCS PENICHUIO PACUYETHBIX M KAaYECTBEHHBIX
3agad. [lpu 3TOM nmnst pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCSA 3a7a4d C SBHO
3aJjaHHON (PU3MUECKON MOJIEINBIO, TO3BOJIAIONINE TPUMEHSITh H3yYECHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAroIIeH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUUYECKOMY oOecledeHnio y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(GbU3MKN HA YPOBHE CPEAHErO OOIIEro 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSX
IpPEeIMETHOrO0 KaOWHeTa (M3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXxoauMoe JabopatopHoe OO0OpYAOBAHHME [JIsl BBIINOJHEHHUS YKa3aHHBIX B
nporpaMmMme Mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHeYMBaeT IOCTAaHOBKY
MEPEUYUCICHHBIX B TMporpaMMme 10 (U3UKE KITIOUEBBIX JAEMOHCTpAlMNA NSt
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUICCKUX TPUMCHCHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJIb30BAaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUIA.

HEJIM U3YUYEHUS YYEBHOI'O TIPEIMETA «®U3UKA»

OCHOBHBIMH LEJISAMH U3Y4YeHHsT (PU3UKHU B 001IeM 00pa30BaHMH SIBJISTIOTCS:

e(hopMHpOBaHHE MHTEpPECAa M CTPEMIICHHS OOYYAIOIIMUXCA K HAydHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

epa3BUTHE TIPEACTABIICHUH O HAYYHOM METOJIC IMO3HAHUSA U (POPMHUPOBAHUE
UCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

e hopMHpOBaHKE HAYYHOTO MHPOBO33PEHHS KaK pe3ysIbTaTra M3yueHUs OCHOB
CTpOCHHMSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

ehopMHpoOBaHHE YMEHHH OOBSACHATH SBICHHSA C  HCIIOJIb30BaHHUEM
(bu3HYECKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;



e(hopMHUpOBaHUE TPEACTABICHUA O ponu (U3UKK A1 Pa3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUHU.

JlocTmxeHne 3TUX lenei 00ecrednBacTCsl pelIeHUEeM CIEIYIOMMUX 3a7ad B

nporecce u3ydeHus Kypca GU3NKN Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus:

e [IpuOOpETEHNE CUCTEMBI 3HAaHUHN 00 00X (HU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHsX, BKJIIOYAas MEXaHUKY, MOJIEKYJISIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

e(hopMHpoBaHHE YMEHUH MPUMEHATH TEOPETHUECKUE 3HAHHUS A
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHON KU3HU;

®OCBOCHHE CIIOCOOOB pEIIECHUs pa3IMYHBIX 3a7a4 C SBHO 33JaHHOM
¢uznyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue (pU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 33/1a4U;

®[IOHUMaHHWE (PU3NYECKUX OCHOB M NPHUHIMIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUAHUSA HA OKPYKAIOLIYIO
cpeny;

®OBJIAJICHUE METOJAMH CaMOCTOSITEJIBHOTO IUIAHWUPOBAHHUS W IIPOBEIACHUS
Gu3NYeCKUX SKCIIEPUMEHTOB, aHaAM3a W HMHTEpHpeTauuud HH(OpMaluu,
OIPENIEJICHNs JOCTOBEPHOCTH IIOJy4EHHOTO PE3YIIbTaTa;

®CO3/[IaHHE YCJIIOBUU I PAa3BUTUS YMEHUW NPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

0 MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

Ha wusyuenne ¢usuku (0a30Bblii ypOBEHb) HA YPOBHE CpPEOHEro OOLIEro
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JIa0OpaTOPHBIX M
OPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAaHHBIM, YUHUTEIb [EJlaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0CcOOeHHOCTEM oOy4Jarouuxcs.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o0 mpupoje. HaydHble MeTOIbl MO3HAHUS OKPY>KaIOIIEro
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUWKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOe IBukeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C MOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEUHAA
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTteMbl OTCUETA, WILUTIOCTPAIMd KHUHEMATHUYECKUX XAPAKTEPUCTUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHust CBOOOHOTO TTaICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHUS MEXAY NyTSAMH, IPOMJICHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTM  ['amunesa. IlepBwii  3akoH  HprotoHna.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHUE a0COIIOTHO TBEPOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUHHu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeElla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora criibl. MOIIIHOCTE CHJIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHIHUANbHbIE  CUJbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MTUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW T€OPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsbl Mosekyn. KomnuectBo Beniectsa. [locrosiHHass ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJIEKYISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEll KWHETUYECKON SHEpPruu TEIUIOBOro JBWXKEHUsA dacTull raza. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHnamMuueckass cucrema. BHYTpEHHsASI 3HEPrUs TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIoThl Mpu TeIUIonepeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIIKH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTATENb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJEKTpUYECKUil 3apsn. JlBa BHIA 3IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnosie. Hampsok€HHOCTH 3yieKTpuueckoro mnojs. [IpuHoumn



CYyNEPHO3ULINU ANEKTPUUYECKUX Tosei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTrO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh TJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMUPOBAJIbHBIN alapar, CTPyHUHBII PUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUJIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaieIbHOE, CMEIIAHHOE COSIMHEHUE MPOBOTHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 oJaHOM (3aMKHYTO#) 5ekTprudeckoi uenu. KopoTkoe 3aMblkaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHME: aMIEPMETD,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHNS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpP)KATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, SKCIIEPUMEHT, MOJECTUPOBAHNUE, MOIEIIb, U3BMEPEHHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAUYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJWUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIB30BAHMEM MEXAaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEpHANIOB, B TOM YHCJIE€ HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIHWH TO0JIA OCTOSSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopennia, e€ MoyJsib U HampaBiieHUE. [[BHKeHUE 3apsiKEHHOW YacTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »3iekTpuyeckoe TmoJsie. ODJIEKTPOJBIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMA MATHATHOTO HOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHEpruu NIpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJCATHHOM KOJIeOaTEIhHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KojieOaHUsIX. BbIHYKI€HHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa H
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTHYECKOE INPUMEHEHHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmronenue pe3oHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: U NpeoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnmenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
nperoMIIeHUE, MONSIpU3anus, AMPpakius, HTepepeHITHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBaroimiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wuatepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMJICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TomydyeHnune cnekTpa ¢ TOMOIIBIO MTPU3MBL.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



W3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHHM M COKpaLICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu HOTOHA C €70 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUU aTomMa BOAOPO/aA.

BousHoBbIie cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIME CIOXKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpobiemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeuHasi akTUBHOCTh. Mctounuk sHeprun ConHUAa U 3BE3J.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe cTpoeHue



3B€311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUH U 3Botonnu CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa00a. Pazoeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3TUYECKOU cepax AesTeTbHOCTH YEJIOBEKA, POJb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaIbHBIN
aHaJu3.



l'eocpaghusi:  MarHUTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
dboToChEMKA 3eMHON TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMIICTPSICCHUH.

Texnonocusi: JIMHAWA BJEKTPOINEpENady, TEHEepaTop NEPEMEHHOro0 TOKa,
AJIEKTPOJBUTATEb, WHAYKIIMOHHAS I€4Yb, pajap, paJuoONpUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
COJTHEYHast Oarapest.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTbITAa W OTBITA JESITEIILHOCTH B IMPOIECCE peaTn3allid OCHOBHBIX HaIlpaBiICHUI
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOINEUETIOBEYECKUX  T'YMAHHCTHUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B WHTEPECaX TPa)kJIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATBLHBIMU HHCTUTYTaMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YUYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STHICCKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U I[EHHOCTH, B TOM YHCIIC B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOr0 BOCTIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATBHON JESTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00IACTH
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMYJIMpPOBAaTH W aKTyalIM3UpoBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JEeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYMSI B  PaccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJEMBI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCIOBHSIX  PEAbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIbCKON U MPOSKTHON AEATEIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JESATEIBHOCTH IO IMIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl HJisi J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYILIECTBIISATh IOUCK, AaHAJU3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpTraHU3allMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOoM Ha3zHadeHHsI THPOPMAIIUHU U LETICBOW ayUTOPHH, BRIOUPAs ONTUMATBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIIAITh OOIIEHNE HA YPOKaxX (PU3HUKH U BO BHEYPOUHOMU JESITeIbHOCTH;
pacrosHaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CHTyallud M  CMSAr4arth
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KAKJIOT0 WIEHA KOJUIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa MU KaXIOr0 yYaCTHHKAa KOMaH[bl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMM HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHM;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPILAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, HX PpE3yJbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce DOCTHKEHUS JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IMPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAMOIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIIPaBJICHUS Pa3BUTHUs COOCTBEHHON 3MOIMOHAIBHON cephl,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTHKCHHIO LIEIIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWU OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJENEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJICaJbHbBIN a3, MOACIU CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacro3HaBath (pu3nUecKue sBiIeHUs (MPOIECCh) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



ANEKTPOAUHAMUKHA: PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJIMHEITHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojieicTBre Ten, auddy3us, OPOYHOBCKOE NBMKECHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIIMS, TUIABJICHUE, KPUCTAILIM3AIMs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JTABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Ccuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOoJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYHMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEJIUUHNHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWHM TIPABWIBHO TPAKTOBATh (PU3MUECKHN CMBICT HCIOIb3YEMBIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro TsaroteHus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETHYECKOW PHEPTrUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIpAKEHUE W YCIOBHUS (TPaHMIIB,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TPHUHIMIBI JCHCTBUS MAaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX HW3MEPEHUN, TPHU 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEITUUYUH, MIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKcUpoBaTh Pe3yibTaThl IMOTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IENOYKY PAaCCYKICHHUW C OMOpON Ha HM3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYeCKHEC IBIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH()OPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TpyHIe C BBIOTHEHUEM PA3TMYHBIX COIUATBHBIX DPOJIEH,
IUTAHUPOBaTh PabOTy TPYNIBL, PAMOHAIBHO pAaCIpenesaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeamMeTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YYAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA,

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SBJICHUS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM MW JBIDKYIIMICS 3apsfl, JJIEKTPOMATrHUTHBIE KOJEOaHWS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddeKT), CBETOBOE HaBICHNES, BOSHUKHOBEHHE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIEKTPOMAarHUTHBIC SIBICHUA (TPOLIECCHI), MCMONB3Ys (U3HUECKUE BEIUYUHBL:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KAaTYyIIKW, DHEPrus HJIEKTPUYECKOTO M MATHUTHOTO IOJIEH, MEPUOJI M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIB3YEMBIX BEJIMYMH, MX OO0O3HAUEHHs MW EAUHMIIbI, YKa3bIBaTh
bopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMIYJILC (DOTOHA, IEPHO]T MOTypaciaa, SHEPTUSI CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYI0 (PU3MUYECKYI0 BEJIMYUHY C JIPYTMMHU BeJTUYUMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHUs] MAacCOBOT0O 4HMCIa, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmyupoBath TpobieMy/3agady ¢ = THIOTE3y y4eOHOro OKCIEPHMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS U HMCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 33a/1a4u
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOoOXOoMMble Al €€ pElIeHUs, MPOBOJIUTH PacuéThl M OLIEHHWBATH PEATbHOCTDH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYKICHUH C ONOpOH Ha H3YUYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHOM MH(pOpMALUH, ITOJTYy4EHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSICHATh NPUHLMIIBI JCHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHWA MO (PU3MKEe B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B TpyHIe C BBHINOJHEHHEM pPa3IUYHBIX COLMATIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIaJ] K&KIOT0 U3 YYaCTHUKOB T'PYIIbI B PELICHHE pacCMaTpUBaeMOM MPOOIEMBbI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne ni/n

Bcero

KoHTpoJbHBI
e padoThl

®opma peannzanuu
BOCIIUTATEJILHOIO
NMOTEHIUAJIA TeMbI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

11 dusnka n METOJbl HAYYHOTI'O

IIO3HAaHUA

- YCTAaHOBJICHUC
JOBCPUTCIIbHBIX
OTHOIIICHUH MCKAY

neaaroromM U yd4ammmumucs,

CIOCOOCTBYIOLITUX
HO3UTHBHOMY
BOCTIPHUSITHIO
MIKOJbHUKAMHU
TpeboBaHui U MPochO
YUUTEs; - IPUBIICUCHHE
BHUMAaHHS y4Jaruxcs K
o0cyx/1aeMoi Ha ypoke
uHpopManuy,
aKTUBHU3ALMU UX
MO03HABATEIbHOM
NeSITeTTHHOCTH,

bu6nuorexa [IOK
https://m.edsoo.ru/7f41bf72

Hroro no pazaeny

Pa3zpgen 2. MEXAHUKA

2.1 Kunemaruka

- MOOYyX/IeH e
0o0yJaronmxcs

bubanoreka [JOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

coOIII0IaTh HA YPOKE
OOIICTIPUHATHIE HOPMBI
MOBEJICHUS, TIPAaBUIIA
OOIIEHUS CO CTAPIIUMHU
(memarorammu) u
CBEPCTHUKAMH
(ygammmucs ), MpUHIIAITBI
y4eOHOM TUCIUITIIMHBI 1
CaMOOpraHu3aInH; -
NpUBJICUYCHIEC BHUMAHHS
00yyJaronmxcs K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YpOKax
MIPEMETOB H SIBJICHHIA,
WHUIIMAPOBAHHE
o0cyxIeHuH,
BBICKa3bIBaHUII CBOETO
MHEHUS, BBIpaOOTKU
CBOETO JINYHOCTHOTO
OTHOIIEHUS K U3y9aeMbIM
COOBITHSIM, SIBIICHHSIM,
JIUIIaM;

2.2

JnHamuka

HCIIOIL30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEH
co/iepKaHus y4eOHOTO
npeaMeTa yepe3
JIEMOHCTPAITHIO
yUanmmMcs puMepoB
OTBETCTBEHHOTO,

but6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72

IPakJaHCKOT'O
MOBEJICHUS, TIPOSIBIICHUS
YeJIOBEKOIIO0US 1
I00pOCEePACYHOCTH, Yepe3
moaoop
COOTBETCTBYIOIINX
TEKCTOB JJIsl YTCHUS,
3aj1a4 JijIs peIieHus,
IPOOJIEMHBIX CUTYyalUi
ISt OOCY>KJICHHSI B
KJacce;

2.3

3aKOHEBI COXPAaHCHUA B MCXAHUKE

MIPUMEHEHHUE HA YPOKE
WHTEPAKTUBHBIX POpM
paboThI C yYCHUKAMHU:
MHTEJUIEKTYaJIbHBIX UI,
JUJAKTUYECKOro Tearpa
JUISL CTUMYJIMPOBAHUS
MO3HABATEJILHOMN
MOTHUBAIIUH ITKOJIHHUKOB;
JIACKYCCUH,
COIECUCTBYIOLIUE
yyanmcs B 00peTeHuu
OIIBITA BEJICHUS
KOHCTPYKTHUBHOI'O
JINajora; rpynmnoBoi
paboTh! WK paboThl B
napax, KOTOpbIe ydar
JleTel KOMaHTHOK paboTe
Y B3aUMOJICVCTBHUIO C
JIPYTUMU YUEHUKAMU;

bubmnoreka IIOK
https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

OpraHu3aIus
HACTaBHUYECTBA
MOTHUBUPOBaHHBIX U
SPYIUPOBAHHBIX
00yJaromuxcs HaJl
HEYCITEBAOIIUMU
OJTHOKJIAaCCHHKAMH,
JTAIOIIETO 00YyUYarOIIUMCS
COLIMAIBHO 3HAYUMBIT
OIIBIT COTPYJAHUYECTBA U
B3aUMHOW TTOMOIIU

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

3.2

OcHOBEI TCPMOANHAMHUKNU

10

WHUIUHUPOBAHUE U
MOAICPKKA
HUCCIIEN0BATENbLCKOMN
JIeATETLHOCTH yUaIuXCst
B paMKax pean3aiuu
UMU UHAUBHUIYaTbHBIX U
IPYMIOBBIX
HCCIIEIOBATETTLCKUX
MIPOEKTOB, YTO JACT
IIKOJIbHUKAM
BO3MOKHOCTh
MpUOOPECTH HABBIKH
CaMOCTOSITEIBHOTO
pelIeHUs] TEOPETUUYECKON
pooIeMbl,
TeHepUPOBAHUS U

bu6nmorexa LIOK
https://m.edsoo.ru/7f41bf72
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odopmIIeHUS
COOCTBEHHBIX UIEH,
YBaXXUTEIHHOTO
OTHOIICHHS K UyKUM
UM, TyOTUIHOTO
BBICTYIUICHHSI TIEPE/T
ayIUTOpUEH,
apryMEHTHPOBAHUS U
OTCTaMBaHUS CBOCH TOUKH
3peHust

3.3

AFpCFaTHI)IC COCTOsIHHA BECIICCTBA.
®da3oBbIC Nepexoabl

MHUIMAPOBAaHUE U
MOJIICPIKKA
UCCIIeI0BATEIbCKOM
JeATEIIbHOCTH yJalHXCsI
B paMKax peaju3anuu
UMM UHJIBHIYAIBHBIX U
TPYIIOBBIX
MCCIIETIOBATEIHCKIX
MPOEKTOB, YTO JacT
MIKOJIbHAKAM
BO3MOXHOCTb
nproOpecTH HaBbIKU
CaMOCTOSITENILHOTO
peLIeHHs TEOPETUYECKOM
po0JIEeMBlI,
TeHEPUPOBAHUS U
odopmIIeHHS
COOCTBEHHBIX UJICH,
YBaKUTEIBHOTO
OTHOILEHHS K YYKUM

bubmnoreka IIOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72

U7esIM, MyOJTUIHOTO
BBICTYIUICHUS TIEPEe]T
ayIuTOpUEl,
apryMEHTUPOBAHUS U
OTCTaMBaHHUs CBOEH TOYKHU
3peHUs

Hroro no pazaeny

24

Paznea 4. JIEKTPOJAUHAMUKA

4.1

9HeKTp00TaTI/IKa

10

OpTraHu3aIHs
HAaCTaBHUYECTBA
MOTHUBHUPOBAHHBIX U
SPYAUPOBAHHBIX
00y4aromuxcs Hajl
HEYCIEeBAIIUMU
OJHOKJIACCHUKAMH,
JTAIOIIIETO 00YUYarOIIUMCS
COIMATLHO 3HAYNMBIN
OTIBIT COTPYAHUYECTBA U
B3aWMHOM ITOMOIIIH;

bubmuoreka [IOK
https://m.edsoo.ru/7f41bf72

4.2

[ToCTOSIHHBIN 3JIEKTPUYECKUN TOK.

Toku B pa3muyHbIX Cpenax

12

VHUIMUPOBAHUE U
MOJJEPKKA
HCCIIEIOBATEIIHLCKOM
JCSATCIIBHOCTU yqamnxcsl
B paMKax peajau3aiuu
nMHn I/IH)II/IBI/I}IyaIII)HBIX nu
TPYIIIOBBIX
HCCIICIOBATEIIHCKUX
MIPOEKTOB, YTO JACT
IIKOJIBHUKAM

but6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72
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BO3MOXHOCTb
IIPUOOPECTU HABBIKU
CaMOCTOSITENILHOTO
pELICHUS TEOPETUYECKON
po0JIeMBlI,
reHepUPOBAHUA U
odopmIIeHUS
COOCTBEHHBIX UJIEH,
YBKUTEILHOTO
OTHONICHHSI K 4y>KUM
uaesM, myOJIuYHOTro
BBICTYIIJICHUS TIEpe]]
ayJIuTOpHeil,
apryMEeHTUPOBAHUS U
OTCTaMBaHUA CBOEH TOUKHU

3pCHHSI.
Hroro no pasneny 22
PeszepBHoOe Bpemst 2
OBULIEE KOJIMYECTBO YACOB 110 68 3

INPOI'PAMME




11 KJIACC

Ne i/

HanmeHnoBaHMe pa3ae/ioB U TeM
NPOrpamMmbl

KoaudecTBO 9acoB

Bcero

KoHnTtpousb
HbIe
padoThI

dopma peasuzanum
BOCIUTATEJILHOIO
MOTEHIUAJIA TeMbI

DJIEeKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pazgea 1. 9JIEKTPOJUHAMUKA

11

MarsuTtHOE 1noJjie. IIeKTPOMarHuTHAS
WHIYKIIHS

11

- YCTQHOBJICHHE
JIOBEPUTEIbHBIX
OTHOLIEHUW MEXIY
[earorom u
yyalumucs,
CIOCOOCTBYIOLIUX
HO3UTUBHOMY
BOCIIPHUSATHIO
MIKOJIbHUKAMU
TpeGoBaHUH U TPOCHO
YUUTENS; -
IIPUBJICYECHHE
BHUMAaHHS yJaruxcs
K 00cyX/1aeMoii Ha
ypoke uHbOopMaIn,
aKTUBHU3ALMH UX
MO03HABATEIbHOM
JIESTEIbHOCTH;

bubnuoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pasneny

11

Paszpen 2. KOJIEBAHUA U BOJIHbI

2.1

MexaHuueckue U dJIEeKTPOMarHUTHEHIE
KOJIeOaHus

MNPUMCHCHUC HA YPOKC
HHTCPAKTUBHBLIX

bubanoreka [JOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
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dbopM paboTHI C
YYCHUKAMU:
MHTEJUICKTYaJIbHBIX
Urp, TUAAKTUYECKOTO
TeaTpa i
CTUMYJIUPOBAHUS
M03HABATEJILHOMN
MOTHBAIIUH
IIKOJIbHUKOB;
JIACKYCCUH,
COAECUCTBYIOLINE
y4amumcst B
0o0peTeHHnH ombITa
BEJICHUS
KOHCTPYKTUBHOTO
JUaJora; rpynmnoBon
paloThI UK paboThI B
napax, KOTOpbIe ydar
neTeil KOMaHIHOM
pabote u
B3aNMOJICHCTBHIO C
JIPYTMMH YU€HUKAMU;

2.2

Mexanandeckue u OJICKTPOMArHuTHLIC
BOJIHBI

BKJIFOYECHHUE B YPOK
UTPOBBIX MPOLENYD,
KOTOPBIE TIOMOTAIOT
MOAIEpKATh
MOTHUBALINIO
y4amuxcs K
MIOJIYYEHUIO 3HAHUM,
HaJIa>KMBaHUIO

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c

ITO3UTHUBHBIX
MCEXKIINYHOCTHBIX
OTHOIIICHUH B KJIacce;

2.3

Onruka

10

WHUIIMAPOBAaHUE U
MOJIePIKKA
UCCIIEIOBATEIIHCKON
JeSITeTTbHOCTH
yUaIIUXCsl B paMKax
peanu3an UMU
WH/IUBUYAIbHBIX
IPYIIIOBBIX
MCCIIEIOBATEIHCKIX
MPOCKTOB, YTO JacT
HIKOJIbHUKAM
BO3MOXHOCTb
proOpPECTH HABBIKU
CaMOCTOSITEITEHOTO
pemeHus
TEOPETUYECKOMN
po0GIIEMBI,
TeHepUPOBAHUS U
odopMiIeHHS
COOCTBEHHBIX UIEH,
YBAXHUTEIBHOTO
OTHOUICHUS K Iy)KUM
uzesM, myOJIM4HOTO
BBICTYIIJICHUS TIEpe]T
ayJInTOpHEN,
apryMEHTHPOBaHHS U
OTCTaWBaHHS CBOCH

bubnuoreka [{OK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c

TOYKHU 3PEHHUS

Hroro no pazgeay

24

Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1

OcHOBBI cIeLIMATIBHON Teopuun
OTHOCHTEIBHOCTH

OopraHu3aIys
HACTaBHUYECTBA
MOTHBUPOBAHHBIX U
PYAUPOBAHHBIX
00ydJaromuxcst HaJ
HEYCTIEBAIOIIUMHU
OJTHOKJIACCHUKAMH,
JIAroIETo
oOy4aromumces
COLIMAJIBHO 3HAYUMBIH
OIIBIT
COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

bubnunoreka LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeay

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1

OJeMeHTH KBAHTOBOM OIITHUKH

OpraHu3aIus
HACTaBHUYECTBA
MOTHUBUPOBAHHBIX U
PYAUPOBAHHBIX
00yJaromuxcst HaJ
HEYCTICBAIOIIUMH
OJIHOKJIACCHUKAaMHU,
JIAIOIIEeTo
oOydarmumces
COIMAJIbHO 3HAYNMBIN

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c
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OIIBIT
COTPYJIHHYECTBA U
B3aMMHOM ITOMOIIIH;

4.2

Crtpoenue atoma

WHUIIMAPOBAaHUE U
MOJIePIKKA
UCCIIEIOBATEIIHCKON
JeSITeTTbHOCTH
yUaIIUXCsl B paMKax
peanu3an UMU
WH/IUBUYAIbHBIX
IPYIIIOBBIX
MCCIIEIOBATEIHCKIX
MPOCKTOB, YTO JacT
HIKOJIbHUKAM
BO3MOXHOCTb
proOpPECTH HABBIKU
CaMOCTOSITEITEHOTO
pemeHus
TEOPETUYECKOMN
po0GIIEMBI,
TeHepUPOBAHUS U
odopMiIeHHS
COOCTBEHHBIX UIEH,
YBAXHUTEIBHOTO
OTHOUICHUS K Iy)KUM
uzesM, myOJIM4HOTO
BBICTYIIJICHUS TIEpe]T
ayJInTOpHEN,
apryMEHTHPOBaHHS U
OTCTaWBaHHS CBOCH

bubnuoreka [{OK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c

TOYKHU 3PEHHUSL.

4.3

ATOMHOE SApO

WHULIMUPOBAHUE U
MOAJICPKKA
HCCJIEIOBATEIBCKOM
JESITEIIbHOCTH
yyalmxcs B paMKax
peanuzanuyu UMu
WHIUBUTYAJIbHBIX U
IPYIIIOBBIX
HCCJIEI0BATENBCKUX
MIPOEKTOB, YTO JACT
IIKOJIbHUKAM
BO3MOYXHOCTh
PHOOPECTU HABBIKH
CaMOCTOSITENILHOTO
peleHus
TEOPETUYECKOI
po0GJIEMBI,
TeHEPUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX UIEH,
YBaKUTEIBHOTO
OTHOILIEHHUS K 4YKUM
uzesiM, myoJIMIHOTO
BBICTYIUICHHUSI TIEPET
ayJInTOpHEN,
apryMEHTHPOBAHUS U
OTCTaWBaHUs CBOEH
TOYKHU 3PEHUS.

bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

DnEeMEeHTHl aCTPOHOMUU U aCTPOPU3UKU

OopraHu3aIys
HAaCTaBHUYECTBA
MOTHUBHUPOBAHHBIX U
APYIUPOBAHHBIX
00ydJarImuxcs Hal
HEYCIIeBAOIIUMU
OJHOKJIACCHUKAMH,
JIAFOIIIETO
oOyyaromumcst
COLMAJIBHO 3HAYMMBIN
OIIBIT
COTpYJIHUYECTBA U
B3aMMHOM ITOMOIIIH;

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeay

Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1

O6o061matoniee MOBTOpPEHKE

VHUIMMPOBAHUE U
MOJJEPKKA
HCCIICIOBATEIIHLCKOM
eI TeITLHOCTH
y4aluxcst B paMKax
peanuzanuu MU
I/IHJII/IBI/I)IyaIII)HBIX nu
IPYIIOBBIX
HCCIICIOBATEIIHCKUX
MIPOEKTOB, YTO JACT
IIKOJIbHUKAM

bu6nmorexa LIOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

BO3MOKHOCTh
MpuoOpECTH HABBIKU
CaMOCTOSITEJIbHOTO
perieHus
TEOPETUYECKOMN
po0JIEeMBlI,
reHepUPOBAHUA U
odopmIIeHUS
COOCTBEHHBIX UJIEH,
YBaXXUTEIHLHOTO
OTHONICHHMSI K 4yKUM
uaesM, myOJIuIHOTrO
BBICTYIUICHUS TIEpe]l
ayJIuToOpHeil,
apryMeHTUPOBAHUS U
OTCTaWBaHUS CBOEH
TOYKH 3PEHUS

Hroro no pazaeay 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O0 68 7

INPOI'PAMME




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM

ITPOT'PAMMBbI
10 KIIACC

Koa nposepsiemoro
pe3yabrara

IIpoBepsiemble NMpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTebHOI MPOrpaMMbl
cpeHero oo1ero oopa3oBaHus

10.1

JleMOHCTpHPOBATh HA MIPUMEPAX POJIb U MECTO (PU3UKHU B (DOPMUPOBAHUH COBPEMEHHON HAYYHON KapTHUHBI
MHpa, B PA3BUTHH COBPEMEHHON TEXHUKU U TEXHOJOTHUM, B IPAKTUYECKOU NEATEIbHOCTH JIFOAEH

10.2

YuureiBaTh T'paHUIbl IPUMCHCHUA U3YYCHHBIX (1)I/I3I/I‘~I€CKI/IX MOﬂeHeﬁI MaTcpHrajibHasg TOUYKa, MHEPpLUAJIbHAA
cucteMa OTcu€ra, aOCOJIIOTHO TBEPIOE TENO, UACAIbHBIA Tra3; MOJEIN CTPOEHHUS Tra3oB, XUIKOCTEH W
TBEPBIX TEJ, TOUYCUHBIN STCKTPUICCKUN 3aps]l — IPU PEHIICHUH QU3NYECKUX 3a]a4

10.3

Pacno3naBath (1)I/ISI/I‘ICCKI/I6 SABJICHUA (Hpoueccm) 1 OOBICHATHL MX Ha OCHOBE 3aKOHOB MCXaHHKU,
MOJ'IeKy.]'ISIpHO'KI/IHeTI/ILIeCKOI‘/'I TCOpUHN CTPOCHHA BCIICCTBA MW JJICKTPOAUWHAMHUKH: PABHOMCPHOC U
PAaBHOYCKOPCHHOC HpﬂMOJ’IHHCfIHOC JBHKCHUC, CBO6OI[HO€ MNaacHue TeEJ, ABUKCHHUC II0 OKPYKHOCTH,
HHEepOMs, B3aUMOJCUCTBUE TCII, ,Z[H(I)(I)y?»l/lﬂ, 6p0yHOBCKO€ ABUKCHUC, CTPOCHUC JKUIKOCTEN U TBépI[BIX
TCJI, HU3MCHCHHC o0bEMa Ten IIpu Harp€BaHuU (OXJ'Ia)K,Z[eHI/II/I), TCIIJIOBOC PABHOBECHUEC, HUCIIAPCHUC,
KOHACHCAlUs, MJIABJICHUC, KpUCTAJIJIN3allusl, KUIICHUEC, BJIAXKHOCTb BO31yXad, IMOBBINICHUC JAaBJICHUS I'a3ad
Ipu €ro Harp€BaHM B 3aKPBITOM COCYAC, CBA3b MCXKAY HapaMCTpaMH COCTOAHHA ra3a B U3O0IMPOLECCAX;
QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAa10B

10.4

OnucelBaTh MEXaHWYECKOE JBM)KEHHE, MHCNONb3yd (U3MUECKHE BEIMYUHBL: KOOpJMHATa, IyTh,
NEPEMEIIEHUE, CKOPOCTb, YCKOPDEHHE, Macca Tella, CHjla, HMITYJBC Tella, KHHETHYECKas DHEPIus,
MOTEHLIMAJIbHAs SHEprus, MexaHudeckas padoTa, MeXaHWYeCcKash MOIIHOCTh; MpPU ONUCAHUHU IPaBUIBHO
TpPakTOBaTh (PU3MYECKUI CMBICT HCIOJIb3YEMbIX BEJIWYMH, WX OOO3HAYEHUS M E€JUHHIIBI, HAXOIUTh
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUMHY C IPYTMMH BEIMYHMHAMHU

10.5

OnuceiBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA T€lI U TEILIOBBIS SIBJICHUSA, HWCIOJIb3Ys (I)I/I3I/I‘-IGCKI/IC
BCJIMYUHBI: OABJICHUC Ta3a, TCMIICpAaTypa, CPCAHAA KHHCTHUYCCKAA OSHCPIrHUsA XaOTHYCCKOTO JABUIKCHUSA
MOJICKYJI, CPCAHCKBAJpaTHYIHAsA CKOPOCTH MOJICKYJI, KOJIMYCCTBO TCIIJIOTBI, BHYTPCHHASA SHCPIUs, pa60Ta




raza, K03(pQUIMEHT MOJIe3HOr0 NEHCTBUS TEIJIOBOTO JBUTATENS; MPH ONUCAHUH MPABUIBHO TPAKTOBATH
(Gu3NYECKUI CMBICT HCIIOJIb3YEMBIX BEIMYMH, MX OOO3HAYEHHUS W EIUHUIIBI, HAXOIUTHh (HOPMYIIBI,
CBSI3BIBAIONINE TAHHYIO0 (PU3UYECKYIO BETUYUHY C TPYTMMH BETUYHHAM

10.6

OnuceiBaTh M3y4YEHHBIE AJIEKTPUYECKUE CBOMICTBA BEIIECTBA M DBJIEKTPUUECKHUE SIBJICHUS (IIPOLIECCHI),
UCTIOJNIB3YSl (DU3MYECKHE BEIMYMHBI: SJCKTPUUECKUN 3apsi, dJIEKTPHUUECKOE MoJie, HANpsSXKEHHOCTh IOJIS,
MOTEHIIMAJ, PAa3HOCTh MOTEHIMAJIOB; IPU OMUCAHUHM MPABHIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI
WCIIOJIb3YEMBIX BEJIMYMH, UX O0OO3HAUEHHUS U EJUHMIIBI; YKa3bIBaTh (HDOPMYIJIbI, CBS3BIBAIOLINE JAAHHYIO
(U3MYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU

10.7

aQHAIM3UPOBATh (PH3UYECKHE MPOIECCHl M SBIICHUS, UCIIONB3Ysl (U3HUYECKUE 3aKOHBI W TMPUHITUIIBL 3aKOH
BcemupHoro tarorenus, I, II u III 3akonbl Hel0TOHA, 3aKOH COXpAaHEHUS MEXAHMYECKOM IHEPIHH, 3aKOH
COXPAHEHUS HWMITYJbCa, MPUHLMII CYNEPIO3UUMUA CUJI, MPUHIUIT PABHONPABHUS HHEPIUAIBHBIX CHCTEM
OTCYETA; MOJICKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHS BEIIECTBA, I'a30BbIE 3aKOHBI, CBS3b CPEIHEHN
KMHETUYECKON YHEPTrUu TEIJIOBOTO JABMKEHHUS MOJICKYJ C aOCONIOTHOM TeMIlepaTypoil, MEpBBI 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHCHMS DIJIEKTPUUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM pasinyarh
CIIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MAaTEMaTHYSCKOE BBIPAKEHHE W YCJIOBUS (TpaHUIIBI, 001acTH)
MIPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MMPUHIUIIBI JEHCTBUSA MalllvH, HpI/I60p0B N TEXHHUYCCKHUX YCTPOﬁCTB; pa3jiniaTtb
YCJIOBHUS UX 0e30I1aCHOTO UCITOIb30BaHUS B MMOBCEAHEBHOM JKU3HU

10.9

BEIMONHATE SKCIIEPUMEHTHI TI0 HMCCIIEIOBAHUIO (PU3WYECKUX SBICHHHA M TMPOIECCOB C HCIIOJIb30BaHUEM
MPSIMBIX U KOCBEHHBIX M3MEpPEHUH; MpH 3TOM (popMynupoBaTh mpobiieMy (3afady) U TUIOTE3y y4eOHOro
OKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 TIPEMJIOKEHHOTO OOOpyIOBaHWS, MPOBOJUTH OMNBIT H
(hopMyIUpPOBaTh BHIBOJIBI

10.10

OCYH.[@CTBJ'IHTL npsAMBIC HW KOCBCHHBIC H3MCPCHUA CI)I/I3I/I‘-ICCKI/IX BCJIMYHH, TIpH 35TOM BBI6I/IpaTL
ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUS U UCITOJIB30BATh U3BCCTHLIC MCTOABI OLICHKHA HOFpCIJ.IHOCTCfI I/ISMCpCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (DU3NYECKUMH BEIHYMHAMH C HCTOJb30BAaHUEM MPSMBIX H3MEPEHUM;
MPU ATOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YNIHTATHI MOTYYEHHON 3aBHCUMOCTH (PU3UUECKHUX
BEJIMYWH B BHUJIC TaOJIHI] U TpaduKOB, JIeJIaTh BEIBOJBI IO pe3yiIbTaTaM MCCIICI0OBAHMS

10.12

Cobnronate mpaBuiia 0€30MIaCHOrO TpyAa MpPU MPOBEACHUU HCCIEAOBAaHMM B paMKax YydeOHOro
HKCHEPUMEHTa, y4eOHO-HCCIIEOBATEIbCKOM M TPOEKTHOM  JIEATENIbHOCTH € HCHOJIb30BaHUEM




M3MEPUTENIBHBIX YCTPOMCTB U 1aO0paTOPHOTO 000PYAOBAHHS

PemraTe paC‘léTHHe 3aJadyu C SBHO SaHaHHOﬁ (1)H3H‘I€CKOI>'I MOACIIbIO, HCIIOJIb3YA (bHBI/I‘ICCKI/Ie 3aKOHBbI U
IIPUHOMUIIBI; HAa OCHOBE aHa/IM3a YCJIOBHUA 3ada4n BI)I6I/IpaTB (1)I/I3I/I‘ICCKYIO MOACIb, BBIACIATH (bl/I3I/I‘IeCKI/Ie

10.13 BEJIMYUHBI U (POPMYIIBI, HEOOXOAUMBIC Il €€ pEIIeHHs, MPOBOJUTh PAcu€Thl U OLEHHUBATH PEabHOCTD
MOJTYYCHHOTO 3HAYCHHS (PU3NYCCKON BEITMUUHBI
10.14 Pemate xauecTBEHHbIE 3aJauM: BBICTPAUBATH JIOTUYECKH HENPOTUBOPEUYMBYIO ILIEMOYKY PACCYKICHUU C
' OTOPOI HA U3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3HYCCKUE SIBICHUS
Hcnonp30BaTh MpH pelIeHUH y4eOHBIX 337a4 COBPEMEHHbBIC MH(OPMAIMOHHBIC TEXHOJIOTUU JUIs MOKMCKA,
10.15 CTPYKTYpUPOBAHHUS, MHTEPIPETAIMM W MPEACTaBICHHUS y4eOHOW M HaydyHO-NIONYJISpHON HH(OpManuu,
MOJTYYCHHOM U3 Pa3IMYHBIX UCTOYHUKOB; KPUTHYECKU aHAJTM3UPOBATh MOJTYyYaeMyr0 HH)OpMAIio
10.16 [IpuBoaMTH, TpHUMEpPHI BKJIAJa POCCHUHCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B PpA3BUTHE HAYKH,
' 00BSACHEHHE MPOIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI
Hcnonp3oBarh TeOpeTUYECKUE 3HAHUS 110 (DU3HMKE B MIOBCEIHEBHOW XKHU3HH JUIsl 00ECIIeYeHUsT O€30MaCHOCTH
10.17 pu o0OpalleHuu ¢ mpubopamMu U TEXHUUYECKUMH YCTPONCTBAMHU, Ul COXPAaHEHUS 30POBbs U COOIIOICHUS
HOPM 9KOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAOIIEH cpejie
PabGoTtaTh B rpynme c BBINOJIHEHHUEM PA3IMUYHBIX COLMAIbHBIX pPOJEH, MIaHUPOBaTh pabOTy TPYIIIBI,
10.18 palMOHAIBHO pachpeaessiTh O0S3aHHOCTH W TUTAHUPOBAThH ACSATEIbHOCTh B HECTAHAAPTHBIX CHUTYaIHSX,
aJIeKBaTHO OIIEHMBATh BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYNIbI B pEHICHHE pacCMaTpUBaeMOil poOIeMbl
11 KJIACC

Koa nposepsiemoro

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpamMMbl

pe3yJbTara cpeaHero o01ero o0pa3zoBaHus
JleMoHCTpHpOBaTh Ha IPUMEPAX POJIb i MECTO (HU3HKHU B (HOPMHUPOBAHUH COBPEMEHHOW HAYYHON KapTUHBI
11.1 MHpA, B PA3BUTUU COBPEMEHHON TEXHUKUM W TEXHOJIOTUWA, B MPAKTUYECKON AEATEIbHOCTH JIIOAEH,
[IEJIOCTHOCTh U €IMHCTBO (PM3MUECKOM KapTHHBI MUPa
11.2 YUuThIBaTh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (U3MYECKUX MOJEICH: TOYCHHBIA AJICKTPUUYCCKUN 3apsi,




AACpHad MOACIIb ATOMA, HYKJIOHHAss MOACJIb ATOMHOTO SAJipa IIpu pCIICHUN (1)I/I3I/I‘ICCKI/IX 3aaa4

11.3

Pacrnio3HaBath (husndeckue siBieHUs (MPOLECChl) U OOBSICHITh UX HA OCHOBE 3aKOHOB JJICKTPOJIUHAMHUKH H
KBAaHTOBOH (DM3MKH: 3JICKTpUYECKas IPOBOJAUMOCTh, TEIUIOBOE, CBETOBOC, XHMHYECKOE, MarHUTHOE
JICHCTBUS TOKA, B3aMMOJICHCTBHE MAarHUTOB, YJICKTPOMArHUTHAsI HHYKIIWs, ICWCTBUE MATHUTHOTO IOJISI Ha
NPOBOJHUK C TOKOM W JIBIKYIIMICS 3apsij, JIEKTPOMArHUTHBIC KOJICOAHUS W BOJIHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPaXCHUE, NpeioMIIeHUe, nHTepdepeHnus, JudpaKius 1 MOoIsSpru3anus CBETa,
nucriepcusi cBeta, (orosnekrpuueckuii ddpdext (pororddexT), cBeToBOE MaBieHHE, BO3HUKHOBCHHE
JIMHEWYATOro CIEKTPa aToMa BOJIOPO/ia, €CTECTBCHHAs! M HCKYCCTBEHHAsI PaJINOAKTHUBHOCTD

11.4

OnuceiBaTh W3y4YEHHbIE CBOMCTBA BELIECTBA (DJIEKTPUUECKHUE, MAarHUTHBIE, ONTHYECKHUE, IEKTPUUYECKYIO
IIPOBOAMMOCTD DPA3JIMYHBIX CPE) U AIEKTPOMArHUTHbIE sBJIEHUS (IPOLECCHI), UCIONb3Yd (pU3MUecKue
BEJIMYMHBI: DJIGKTPUYECKHM  3apsil, Cuila TOKa, JJIEKTPUUYECKOE HAINpPSIKEHHUE, DSJIEKTPUUECKOE
COINPOTUBIIEHUE, PA3HOCTh NnoTeHuuanos, DJIC, pabora Toka, MHIYKIMS MAarHUTHOTO MOJis, cuiia Amrepa,
cuna JlopeHna, MHIYKTUBHOCTb KaTYLIKH, DHEPIHsl 3JIEKTPUYECKOIO M MAarHUTHOIO IOJIEH, NMEpUoA U
4yacToTa KojeOaHWil B KOJEOaTeJIbHOM KOHTYpe, 3apsii U CUlIa TOKa B IIPOLECCE I'apMOHUYECKUX
AIIEKTPOMArHUTHBIX KoJjeOaHmid, (HOKycCHOE paccTOsSTHME M ONTHYECKash CWJIa JIMH3BI, MPH ONHCAHUHU
NPaBUWIBHO TPAKTOBATh (PU3UYECKUH CMBICH HCIIOJIB3YEMbIX BEIWYMH, MX OOO3HAYCHHS W €IUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEIMUMHY C JPYTMMH BEITUYHHAMU

115

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC ABJICHUS U NPOUCCCHI, UCIIOJIb3YH (1)I/I3I/I‘-IeCKI/Ie BCJIIMYUHBI: CKOPOCTH
QJICKTPOMArHuTHBIX BOJIH, JJIMHA BOJIHBI W Ya4CTOTAa CBCTA, SHEPTUA U HUMIIYJIbC q)OTOHa, nepuong
noJsgrypacmnazga, SHEpTusa CBA3U ATOMHBIX SAJICP, IIPU OIMMMCAHWUU ITPABUJIBHO TPAKTOBATH (1)PI3PI‘ICCKPII>1 CMBICJI
HCIIOJIb3YyEMbIX BCJIHWYUH, UX 0003HAYECHHS H CAWHUIIBI; YKA3bIBAThb q)OpMy.TILI, CBA3BIBAIOIIUC NAHHYHO
(1)I/I3I/I‘ICCKYIO BCJIIMUYUHY C IPYTIrMMU BCIIMYNHAMUA, BBIYHUCIIATE 3HAYCHUC (I)I/I3I/I‘ICCKOI\/’I BCJIMYHUHBI

11.6

AHanmu3upoBath GU3MYECKUE TPOIIECCHl U SIBJICHUS, UCIIONB3Ys (DU3NUYECKHUE 3aKOHBI U MPUHIIUIIBL: 3aKOH
Oma, 3aKOHBI NIOCIEAOBATEIBHOTO U MApajUIeIbHOTO COEIUMHEHUs MPOBOAHUKOB, 3aKkoH Jxoyns — JleHua,
3aKOH JJICKTPOMArHUTHOW WHIYKIIUM, 3aKOH TPSIMOJWHEWHOTO pacClIpOCTPAHCHHs] CBETa, 3aKOHBI
OTPaKEHHUS CBETA, 3aKOHBI TPEJIOMJICHWS CBETa, ypaBHeHHE OuHITEHHA M (oToddderra, 3aK0H
COXpaHEHHMsI PHEPTUH, 3aKOH COXPAHEHUS! MMITYJIbCa, 3aKOH COXPAHEHMS DJIEKTPUUECKOIro 3apsijaa, 3aKOH
COXpaHEHHUs MacCOBOTO YMclIa, oCTynarshl bopa, 3akoH paJnoakTUBHOTO pacnaja; Mpu 3TOM pas3iinyaTh
CJIOBECHYIO (hOPMYJIHUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BHIPAKEHUE W YCJIOBHS (TpaHUIIBI, 00JIacTH)




MNPUMCHUMOCTHU

11.7

OrnpenenaTs HalpaBieHUE BEKTOpPA WHIYKIIMM MAarHUTHOTO TIOJIS MPOBOJHUKA C TOKOM, CHJIBI AMIlepa H
cuibl JIopeHia

11.8

CTpouTh 1 ONMHUCHIBATh H300pPKEHUE, CO3/IaBAEMOE TJIOCKHM 3ePKaJIOM, TOHKOU JTMH30M

11.9

BBINONMHATE 3KCIIEPUMEHTHI MO HCCIEAOBAaHUIO (U3MUECKUX SIBICHUNH M IMPOLECCOB C HCIOJIb30BAHHEM
HPSIMBIX M KOCBEHHBIX U3MEPEHMIt; Mpu 3TOM (QOpMYIHpOBaTh MpodiieMy (3a7ady) U TUnoTe3y yueOHOro
HKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO O0OpYyIOBaHMs, MPOBOAUTH ONBIT H
(bopMyITUPOBATH BHIBOIBI

11.10

OC}’HICCTBJ'IHTI) IpsIMbBIC W KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIMYHH, IIpU OSTOM BBI6HpaTL
OITUMAJIBHEIN CII0C00 N3MCPCHUA U UCITIOJIb30BATh U3BCCTHLIC MCTOAbI OLICHKHN HOFpCHIHOCTGI\/JI H3MepeHHﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH CI)I/ISI/I‘ICCKI/IX BCJIMYUH C HCIIOJB30BAHUCM IIPSAMBIX I/I3MepeHI/II71; IIpu 3TOM
KOHCTPYUPOBATh YCTAaHOBKY, CI)I/IKCI/IPOBaTL PE3YyIbTaThl HOJIy‘IGHHOfI 3daBUCHUMOCTHU (I)I/I3I/I‘IGCKI/IX BCJINYHH B
BUIC Ta6J'II/IH u Fpa(bI/IKOB, ACJIaTh BIBOABI 110 PE3yJIbTaTaM HUCCIICAOBAHU

11.12

CoOmromate mpaBuia O€30IaCHOTO Tpyda HpPHU IPOBEACHUM HCCIEAOBAaHMH B paMKax y4eOHOTro
IKCIEPUMEHTA, Yy4eOHO-HCCIENOBATENbCKOM M TNPOEKTHOW JEATEIBHOCTH C  HCIOJIb30BAHHUEM
M3MEPUTENBbHBIX YCTPOICTB U 1a00paTOPHOro 000pyA0BaHUS

11.13

Penrate paC‘léTHHe 3aJa4d C SBHO 3aJaHHOI (1)I/I3I/I‘-ICCKOI7I MOZCIIbIO, UCITOJIB3Ys (I)I/I?»I/IquKI/Ie 3aKOHBbI "
MPUHIUIIBI; HA OCHOBC aHAJIN3a YCJIOBUSA 3ala4dr BBI6I/IpaTB (I)I/ISI/I‘-ICCKyIO MOACIb, BBIACIATDH (I)I/ISI/I‘-ICCKI/IG
BCIIMYHUHBI U Q)OpMyHBI, H606XOI[I/IMLIC oIS e€ peuieHud, 1mpoBOANUTDb paC‘{éTbI H OLCHUBATHL PCAJIBHOCTDb
MOJIYYCHHOI'O 3HAUCHU A CI)HSH‘ICCKOﬁ BCIIMYHHBI

11.14

Pemate kayecTBEHHBIE 3aJlayv: BBICTPAWBATh JIOTUYECKU HEMPOTUBOPEUYMBYIO ILIEMOYKY PACCYKICHHHN C
OTIOpOI HA U3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKUE SIBJICHUS

11.15

Hcnonb30BaTh NpU pelICHUH Y4eOHBIX 3a/lau COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUH JJIs TIOUCKA,
CTPYKTYPUPOBAHUS, MHTEPIIPETALMM M IPEJICTaBICHUs Y4eOHOH M Hay4YHO-TIONYJISIpHOW HH(pOpMaluy,
MOJIYYEHHOM U3 Pa3JIMYHbIX UICTOYHUKOB; KPUTHUECKH aHATM3UPOBATh NOIY4aeMyI0 HH(OPMAIIHIO

11.16

OOBSACHATH NPUHLMIIBI JIEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB; pazinuyaTh YCIOBUS UX
0€3011acCHOr0 MCII0JIb30BAHUSI B TOBCEAHEBHON KU3HU

11.17

[TpuBoIUTE NpUMEpPHl BKJIAJAa POCCHUUCKUX M 3apyOekHBIX YUEHBIX-(DU3MKOB B pa3BUTUE HAYKH, B




00BSICHEHUE MPOLIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIl

Hcmons3oBaTh TECOPECTUYCCKHEC 3HAHUA 110 (1)I/I3I/IKC B HOBCGHHGBHOﬁ KHU3HU AJIA obOecreyeHns 6€30aCHOCTH

11.18 pu 00paleHnu ¢ TPUOOpPaMH U TEXHUYECKUMH YCTPONUCTBAMH, JIUISI COXPAHEHUS 370POBbS U COOJIOICHUS
HOPM SKOJIOTUYECKOTO TOBEJICHUS B OKPYXKAIOIIEH cpelie
PaGorare B rpymnme C BBITOJHEHHEM PA3IMYHBIX COIMAIBHBIX POJICH, IJIAaHUPOBATh PA0OTy TPYIIIHL,
11.19 paIMOHATIBHO paclpeNeNsiTh OOS3aHHOCTH W IUIAHUPOBATH JCSTEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSX,

aJIEKBaTHO OIICHMBATh BKJIAJ KKJJOI0 U3 YJaCTHUKOB IPYNIIbI B PEIIEHUE pacCMaTpUBAaeMOU IPoOIeMbl




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
paszne
Ja

Kon
NMpoBepPsSIEMOro
3JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOJIbI HAYYHOI'O [IO3HAHW A

11

®duzuka — Hayka o mpupojae. Hayunsie MeTosbl
MO3HAHUS OKPY’KaIOIIEero MUpa. Ponb
SKCIIEPUMEHTA U TEOPHH B Ipoliecce MO3HAHUS
MPUPOABI. DKCIIEPUMEHT B (PU3HUKE

1.2

MognenupoBanue  (pU3MUECKUX  SIBICHUH WU
npoueccoB. Hayunele runotespl. Dusmueckue
3aKOHBl W TEOpUHU. ['paHUIIBI TPUMEHHUMOCTH
¢u3nueckux 3akoHOB. [IpHHLIMII COOTBETCTBHUS.
Pons um wmecro ¢usukun B (dopMHpOBaHHUU
COBPEMEHHOM HAy4yHOM KapTUHBI MHpa, B

MIPaKTUYECKON JESITeIbHOCTH JTI0AEH

MEXAHHWKA

2.1

#i#HParftitHKUTHEMATHUKA

211

Mexannueckoe nBHKeHHE. OTHOCUTEIBHOCTD
MEXaHMYECKOro ABMKeHHA. CucreMa oOTcuéTa.
Tpaexropus

212

[Tepemernienue, CKOpPOCTh (CpemHsisi CKOPOCTH,
MTHOBEHHAas CKOPOCTH) u YCKOpEHHE
MaTepUaIbHON TOYKHM, WX TIPOEKIIMH Ha OCH
cuctembl KoopauHaT. ClioxkeHue mnepemMenieHuin
U CJIOKEHHE CKOPOCTEMN

2.1.3

PaBrOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBHKECHUE. I'paduku
3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHS],
IIyTU U IIEpEMELICHUs MaTepUaIbHOU TOYKU OT

BPEMEHHU

214

CBoOoaHoe majienre. Y CKopeHue CBOOOTHOTO
MMaJeHns




2.15

KpuBonuneiinoe  nBwxkeHue.  PaBHOmepHOeE
JIBUKCHHE MaTepuaibHOU TOYKH 1o
OKPY)XHOCTH. YTJIOBasi CKOpPOCTb, JIMHEWHas
CKOpPOCTb. [Tepuon u 4acToTa.
LleHTpocTpeMuTeIbHOE YCKOPEHHE

2.16

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUJKCHHUE CHApSAJOB, LENHBIE W PEMECHHBIC

nepenadn

2.1.7

IIpakTuueckue paboTHI. U3zmepenne
MTHOBEHHOMN CKOPOCTH. UccnenoBanue
COOTHOIIEHUSI MEXAY NYyTAMH, MPONACHHBIMU
TEJIOM 3a MIOCJIEI0BATEIIbHBIE paBHbIE
MPOMEXYTKH BPEMEHHM MPHU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJbHOM CKOPOCTHIO, pPaBHOU
Hymo. M3ydyeHue ABMKEHUs IIapuKa B BSI3KOU
KUOKOCTU.  M3ydeHue  ABMXKEHUS  Teda,
OpOILIEHHOTO TOPU30OHTAIBHO

2.2

H#Part## IMTHAMUKA

221

IIpuHnun orHocutenbHOCTH ['amunes. Ilepswiid
3akoH Hprotona. IHepuuaibHble CUCTEMBI
oTCYETA

2.2.2

Macca Tena. Cuia. IlpuHuun cynepno3unuu
cuiI

2.2.3

Bropoii 3akon HeroroHa s MarepuanabHOR
TOYKM B HWHEPLUUAIBHOW CHCTEME OTCUYETa
(UCO). Tperuit 3akoH  HproToHa s

MaTCpHaJIbHBIX TOUCK

224

3akoH BCECMHUPHOT'0 TATOTCHUA. Cumna TSHKeCTH.
HCpBaﬂ KOCMHUYCCKas CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe TpeHue. Cuila TpeHHS
CKOJIbKEHUS M CWiIa  TPEHHs  IOKOSL.
Koapduument tpenus. Cuiia CONpOTHBICHHS

IIpH ABMIKCHUU TCJIAa B ) KUAKOCTH HUJIN T'a3C

2.2.7

[TocTynaTensHOe W BpallaTeIbHOE JBUKCHHE
a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MoMEHT CHIBI OTHOCHTEIILHO OCH BpaliCHU:.




[Inedo cumbl. YciioBUs paBHOBECHS TBEPAOTO
tena B 1ICO

2.2.9

TexHuueckue YCTPOMCTBA: MOUIUITHUAKY,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. M3ydeHue IBUIKEHUS
Opycka 1O HAaKJIOHHOW IUIOCKOCTH  TOJ
JIelicTBHEM HECKOJBbKHX cui. HMccnegoBanme
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B
nepopMupyeMoil  MpyXKMHE U PE3UHOBOM
obOpasme, OT BEIMYMHBI HX JAcPOpMAIIHH.
HccnenoBanue ycioBuUil paBHOBECHS TBEPAOIO
TeJla, UMEIOIEr0 OCh BpaIleHUs

2.3

###Par#H#3AKOHBI COXPAHEHUM A B MEXAHUKE

I/IMHy.]'ILC MaTCpHaHLHOﬁ TOYKH, CHCTCMBbI

231 MaTepUadbHBIX TOYeK. MMIynbc CHIBI |
M3MEHEHHE UMITYJIbCA Tejla
932 3akoH  coxpaHeHus umnyiasca B HMCO.
o PeaKkTHBHOE JBHIKEHHE
2.3.3 Pa6ora cuinbl
2.34 MOIIHOCTD CHIBI
535 Kunernueckass sHeprusi MaTepHaIbHOM TOYKH.
o TeopeMa 0 KHHETHYIECKOI SHEPTHH
IlorennmaneHast  sHeprus.  [loTeHumanbHas
236 SHeprus ynpyro ae(GopMHUpOBaHHOW NPYKHUHBIL.
o [lorennmaneHast ~ sHeprus  Tena  BOJIM3H
MOBEPXHOCTHU 3eMIIU
[ToreHnanpHple W HEMOTCHIWAIBHBIC CHJIBI.
237 CBsi3p  pabOTBHl  HEMOTEHIUMAIBHBIX CHJI  C
o M3MEHEHUEM MEXAHMYECKOH DHEPTMU CHCTEMBI
TeJI. 3aKOH COXPAaHEHUS] MEXaHWIECKON SHEPTHH
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI
3.9 TexHudeckue yCTpPOWCTBA: JBH)KEHHE pPAakeT,
A BOJIOMET, KOIIEp, IIPYKUHHBIH THUCTONIET
[Ipaktuyeckne pabotel. M3yueHwe  cBs3M
5310 CKOpPOCTEM Tell IpU  HEyNpyroM  yzaape.

HccnenoBanne  cBs3M  pabOTBl  CHJIBI  C

HU3MEHEHHEM MEXaHHMYeCKOM OHCPIUU TCJIa




MOJIEKYJISIPHASL ®U3UKA 1 TEPMOJIMHAMUMKA

3.1

#i#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM

TEOPUN

3.11

OcHOBHBIC TIOJIOYKCHHSI MOJICKYJISIPHO-
KHHETHYECKOW TEOpHH. BpOyHOBCKOE JIBM)KEHUE.
Hudbdyzus. Xapakrtep JIBIKCHUS u
B3aMMOJICHCTBHSI YaCTHUI] BELIECTBA

3.1.2

Mopenu cTpoeHus ra3oB, JKUJIKOCTENH U TBEPIBIX
TeN U 0OOBSICHCHNE CBOWCTB BEIIECTBA HA OCHOBE

ITUX MOJeNeH

3.1.3

Macca wmonekyn. KonuuectBo — BemiectBa.
[TocTostHHass ABoraapo

3.14

TemmmoBoe paBHOBecue. Temmeparypa u €€
n3Mmepenue. [lkana remneparyp Lienscus

3.15

Monenb uaeanpHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKOM TEOpUU

NACAJIbHOIO ra3a

3.1.6

AbGcostoTHas Temrmeparypa Kak Mepa CpeaHen
KMHETUYECKOW DHEPIMM TEIUIOBOTO JBUKCHMUS
yactul| rasa. [llkana remnepatyp KenbBuna

3.1.7

Vpasuenue Kinaneiipona — MenneneeBa. 3akoH
JanpToHa

3.18

I'azoBble 3akoHbl. M30mponeccsl B HAEaIbHOM
raze¢ ¢ IIOCTOSIHHBIM KOJIMYECTBOM BEILECTBA!
n30TepMa, H30X0pa, n3obapa

3.19

Texnuueckune YCTPOMCTBA: TEPMOMETP,
OGapometp

3.1.10

[Ipaktuyeckue paboTel. M3mepeHue Macchl
BO3JlyXa B KJlacCHOM KkomHarte. MccienoBanue
3aBUCHUMOCTH MEXAY IapaMeTpaMu COCTOSHHUS
pa3peKEHHOT0 Tras3a

3.2

OCHOBbI TEPMO/IMHAMUKI

321

TepmonuHamuueckas cucrema. BHyTpeHHsA
JHEPIUs TEPMOAUHAMUYECKOM CHUCTEMBI W

CcocoObl €€ NU3MEHEHUS

3.2.2

KomnuectBo TemmoTel u pabora. BHyTpeHHss
SHEPTrUsl OJHOATOMHOTO UJEAILHOTO Ta3a




3.2.3

Buapl  Teromepenauu:  TETUIONPOBOIHOCTD,
KOHBEKIIUS, HW3JIy4YeHHE. TermmoéMKOCTh Tena.
VineneHas TemI0EMKOCTh BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IPU TeIlIoNepeade

3.24

IlepBbi 3akOH TepMoauHaMUKHU. [Ipumenenue
IIEPBOTO 3aKOHa TEPMOJUHAMUKHU K
u3onpoueccaMm. I'paduueckas HHTEpHIpeTAIHS
paboTsI raza

3.25

TennoBele MamwuHbL.  [IpuHIUMOBL  OeHCTBHS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus >HEPruu B
TEIJIOBBIX MamuHax. KoaddumueHT nose3Horo
nevicteus (manee — KIIJI) TemoBoil MaiuHBL.
Hukn Kapno u ero KIIJI

3.2.6

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocts  mporeccoB B IPHUPOJIE.
TerioBsie JIIBUTATEIN. DKOJIOTHYECKUE

MPOOJIEMBI TETIIO3HEPTETUKH

3.2.7

Texuuueckue YCTpOﬁCTBaZ JABHUI'aTClIb
BHYTPCHHET'O CrOpaHus, OBITOBOI XOJOAHJIIbHUK,
KOHAUIIUOHED

3.2.8

[IpakTuyeckue paboTel. M3mepeHue ynaenbHOM
TEMJIOEMKOCTH

3.3

##Par#H###AI'PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BbIE

I[TEPEXO/IbI

[TapooOpa3oBanue u xkonaeHcauus. Mcnapenue u
KUTIEHHE. YJienbHas TeIuioTa mapooOpa3oBaHus.

331 3aBUCUMOCTh ~ TEeMIIEpaTypbl  KUMEHUS  OT
JTaBIICHUS
332 AOcoioTHasT ¥ OTHOCHTENBbHAsT BIIAXKHOCTD
e BO3ayxa. HacelmeHHbIi map
Teépnoe teno. Kpucrammmueckue u amop¢HbIe
3.3.3 Tena. AHM30TpONMsSI CBOMCTB  KpUCTAaJIOB.
Kunkue kpucramipl. CoBpeMeHHbIE MaTepUabl
334 [lnaBnenne w  Kpuctajuzauus. YJeabHas
e Terora niuasienus. Cyoaumanus
3.35 YpaBHEHHE TEIIOBOTO OamaHca
3.3.6 TexHu4yeckue  yYCTpPOWCTBA: TUTPOMETP H




IICUXPOMETP, KaJIOpUMETD, TEXHOJIOTMH
MOJTY4YEHHUS COBPEMEHHBIX MaTepHalioB, B TOM
JHCJIe HAaHOMATEePHaJIoB, U HAHOTEXHOJIOT U

[IpakTuyeckue paboThl. V3MepeHHe BIaKHOCTH

3.3.7

BO3yXa
4 OJIEKTPOAMHAMUKA
###Par### O JIEKTPOCTATUKA

411 OnekTpu3anusi Tel. JJNeKTpudeckui 3apsan. JlBa
BHUJIa DJICKTPHUUECKUX 3aPsI/IOB

4.1.2 [TpoBOAHMKY, TUANEKTPUKH U TTOTYIIPOBOJHUKU

4.1.3 3aKOoH COXpaHEHUs NEKTPUIECKOTO 3apsiaa

4.1.4 B3aumopeiictBue 3apsnoB. 3akoH Kynona
DnexTpuyeckoe ToJIe. Hanpsokénnoctsb

415 JIIEKTPAYECKOTO OJIA. [TpuHIMDI
CYTEPIIO3UIINH. Jlunuun HaIpPsHKEHHOCTH
AIEKTPUUYECKOTO TOJIS

416 PaGora cum  INEKTPOCTATUYECKOTO  MOJS.

41 [Torennman. Pa3HoCTh MOTEHLIMATIOB

[IpoBOMHUKKN H AWDJIEKTPUKHA B TOCTOSTHHOM

4.1.7 JIEKTPUIECKOM oJIe. JusnexTpudeckas
MIPOHUIIAEMOCTh
ONEKTPOEMKOCTD. Kongencarop.

4.1.8 ONeKTpOEMKOCTh  IIOCKOTO  KOHJEHCaTopa.
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa
Texauveckue YCTpOWCTBA: AJIEKTPOCKOT,

419 JJIEKTPOMETP,  DIEKTPOCTATHUYECKas  3aluTa,
3a3eMJIEHHE DJEKTPONpPHUOOPOB, KOHACHCATOP,
KCEPOKC, CTPYWHBIN TPUHTED

4.1.10 [IpaxkTrueckue paboThI. N3mepenue
3IEKTPOEMKOCTH KOHAEHCaTopa

H#H#Part#HTIOCTOSTHHBIN DJIEKTPUUYECKUIN TOK. TOKU B
PA3JIMYHBIX CPEJJAX
42 VYcnoBust CYILIECTBOBAHUS MTOCTOSIHHOTO

421 aJeKTpUYecKoro toka. Mcrounuku toka. Cuna
Toka. [locTostHHBIN TOK

4.2.2 Hamnpspkenune. 3akon Oma a1 y9acTka 1enu




4.2.3

BHCKTpI/I‘ICCKOG COIMIPOTHUBIICHHUE. Y,[[CJ'IBHOC
COIIPOTUBJICHUEC BEHIECTBA

4.2.4

HOCHCHOB&TCHBHOC, napauijieJibHOC, CMCIIaAHHOC
COCAMHCHUC ITPOBOJHUKOB

4.2.5

Pabota anexrpudeckoro Toka. 3akoH J[xoyms —
Jlenna

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwkymmas cuna (manee — DJC) wm
BHYTPCHHEE COIPOTUBJICHUE HCTOYHHUKA TOKA.
3akon Owma 18 TONHOW  (3aMKHYTOI)
aJIeKTpruecKoii nernu. KopoTkoe 3aMbIkaHue

4.2.8

DneKTpoHHas MPOBOANMOCTh TBEPABIX
METaJIJIOB. 3aBHCUMOCTH COIMPOTUBIICHUS
METaJJIOB oT TEeMIIEPaTyphI.
CBepXnpoBOIUMOCTD

4.2.9

OnekTpuueckuid TOK B Bakyyme. CBolicTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

[MonmynpoBonHuku. CoOCTBEeHHass W HpUMECHas
IIPOBOAMMOCTD IOJIYIIPOBOIHUKOB. CBOWCTBA p-
n nepexoja. [ToaynpoBoIHUKOBBIE TPHOOPEI

4211

DONeKTpUYecKUid  TOK B DJIEKTPOJIUTAX.

DNEKTPONUTHYECKAs JUCCOLMAIIHS. DIEKTPOIIU3

4.2.12

DneKkTpruyeckuil Tok B razax. CaMocTosTeNbHBIN
A HECAaMOCTOSITENbHBIM paspsad. Pasmuunbie
TUNBl CaMOCTOATENIBHOrO paspsaa. MouHus.
IIma3zma

4.2.13

Texauueckune YCTPOMCTBA: aMIIepMeTp,
BOJBTMETP,  pEOCTaT,  MCTOYHHUKM  TOKa,
3JIEKTPOHArPEBATEIbHBIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP
COTIPOTHUBIIEHUS, BAKYYMHBIN MO/, TEPMUCTOPHI
1 (HOTOPE3UCTOPHI, MOIYIPOBOJIHUKOBBIN AHO,

raJIJbBaHUKa

4.2.14

[IpakTuyeckue paboTsl. M3yueHne cMerranHoro
COEIMHEHUS PE3UCTOPOB.

N3mepenne JJIC UCTOYHMKA TOKa M €ro
BHYTPEHHEro conpoTuBieHus. HaOmonenue




OJICKTPOJIM3a

11 KUIIACC
Kon
Koanpos
pa3n epsieMoro IIpoBepsieMble 3/1eMEHTBI COAePKAHUSA
ena
3J1eMeHTAa
4 SJIEKTPOAMHAMUKA
##HPart##M AT HUTHOE T1OJIE. DJIEKTPOMAT'HUTHA A1 UHAYKIW A
43.1 [ToctosiHHBIE MarHUTHI. B3auMoielicTBHE NOCTOSIHHBIX MArHUTOB
MarnutHoe mnone. Bekrop MmarHuTHOM wuHAykuuu. I[IpuHnmn
4.3.2 cyneprno3uiuu. JInHuM MarHuTHON MHAYKUMHU. KapTuHa nuHMiA
MarHUTHON MHJYKLUU TOJISI TOCTOSIHHBIX MarHUTOB
MarnuTtHoe 1osie IpOBOAHUKA C TOKOM. KapTuHa nmHMNA mois
433 JUIMHHOTO TPSIMOTO TIPOBOJAHWKA W 3aMKHYTOTO KOJIBIIEBOTO
NpPOBOJAHMKA,  KaTymku ¢  TokoM. OmblT  Opcrena.
B3anmoneiicTBre NpoOBOTHUKOB C TOKOM
4.3.4 Cuna Ammnepa, €€ MOyJb M HallpaBJICHHUE
Cuna Jlopenma, e€ womaynb | HampaBieHue. J[BrkeHHe
435 3apsDKEHHOW YacTUIlBI B OJTHOPOJHOM MarHUTHOM moje. Padota
cuibl JIopeHia
4.3 4.3.6 SIBieHMe AIeKTPOMAarHUTHON UHTyKIIUH
4.3.7 [Torox BeKTOpa MarHUTHON MHIYKIIUN
4.3.8 OJ1C unaykuu. 3aKOH JEKTPOMarHuTHOU nHAyKnu Dapaaest
43.9 Buxpesoe anekrpuueckoe nosue. 3/IC UHIYKIUK B MPOBOJAHUKE,
JIBYDKYILEMCSI TOCTYNATEIbHO B OHOPOIHOM MarHUTHOM I10JIe
4.3.10 [IpaBumno Jlenma
4.3.11 WuayxkruBHOCTH. SIBNeHune camonHaykiuu. DJIC camonHayKkunn
4.3.12 DHeprusi MarHUTHOTO TOJISl KaTYIIKH C TOKOM
4.3.13 OJIEKTpOMAarHUTHOE I10JIe
Texnuueckne YCTpOICTBA: IIOCTOSIHHBIE MarHurhl,
4.3.14 AJIEKTPOMArHUThl, AJIEKTPOJBHUIaTENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAs 1e4b
4.3.15 [TpakTuyeckue paboThl. M3ydeHne MarHUTHOTO MOJISt KaTYIIKH C




TOKOM. HMccnemoBanue JeWCTBUS MOCTOSIHHOIO MarHuTa Ha
paMKy C TOKOM. lcciemoBaHue SIBICHHS DJICKTPOMArHUTHON
WHIYKITUN

KOJIEBAHWA 1 BOJIHBI

5.1

##HPari#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHN A

5.11

KonebarenpHas cUcTeMa. CBoOoHBIC KoJeOaHusl.
['apmonnueckue konebanus. [lepwon, wactora, amIuMtyna u
daza konebanuit

512

IIpyXuHHBIA MasTHUK. MaTeMaTu4eCcKuil MassTHUK

5.13

ypaBHeHI/Ie rapMOHHUYCCKUX koneOannii. KunHemaTuueckoe H
JUHAMHUYCCKOC OIIMCAaHHC K0J1e0aTEIHbHOI0 JABUKCHUA

5.14

[IpeBpalienue sHEPTUM MPU TAPMOHUYECKUX KoJebaHusx. CBs3hb
aMIUTUTYIbI KOJICOaHUN HCXOJHOM BEIMYMHBI C aMIUIUTYJIaMU

KoJIeOaHUH €€ CKOPOCTH M YCKOPEHUS

5.15

Konebarenbubiif  koHTYp. CBOOOAHBIE  3JIEKTPOMArHUTHBIE
KosieOaHUsl B MJI€aIbHOM Koje0aTeIbHOM KOHType. AHalorus
MEXJYy MEXaHWYECKMMH M 3JIEKTPOMATrHUTHBIMU KOJEOaHUSIMH.
®opmyna Tomcona

5.1.6

3aKOH COXpaHEHHUs DHEPrUU B HJICATHLHOM KoJIeOATEIhHOM
KOHTYpE

5.1.7

By aeHHbIe MEXaHUYECKUE KOJIeOaHusl. Pe3onanc.
PesonancHas kpuBas. BbIHYXJEHHbIE JIEKTPOMArHUTHBIC
KoJIeOaHusl.

5.18

ITepemennsblil Tok. CHHYCOUJANIbHBIN TIEPEMEHHBIN TOK.

519

MoIHOCTh MNEPpEMCHHOTO TOKaA. AMHJII/ITyIlHOC )51 HCﬁCTBYIOHICC
3HAYCHHUC CUJIbI TOKA U HAITPSKCHU A

5.1.10

Tpanchopmarop. IlpousBoacrtBo, mnepegaya u MOTpebiIeHHE
JNEKTPUUECKOW  DHEPTrUH.  OKOJIOTHYECKHE  PHUCKH  TpHU
MPOU3BOJICTBE AIEKTPUYECKON SHEPTUM. Kynberypa

HCIT0JIB30BAHHUA DJICKTPOSHEPTIUU B HOBCG)IHeBHOﬁ KHU3HHU

5.111

TexHuueckue ycTpoicTBa: ceiicMorpad, 3neKTpUYECKHii 3BOHOK,
JIMHUU JJIEKTpoIiepesay

5.1.12

[TpakTnueckue pabotel. MccnenoBaHue 3aBUCHMOCTH TIEpHOJA
MalbIX KoJieOaHHWIl Tpy3a Ha HUTH OT JUIMHBI HUTH U MAacchl
rpy3a. MHccnemoBanue mepeMEHHOTO TOKa B LENU U3
MOCIEI0BATEIbHO COEAMHEHHBIX KOHJEHCATOpa, KaTYIIKU U
pe3ucropa




#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnuueckre BOJIHBI, YCJIOBUSA pacrpocTpanenus. Ilepuo.

5.21 CkopocTh pacupocTpaHeHuss U JUIMHA BoJHBL [lomepeunsie u
IPOJIOJIbHBIEC BOJHBI
5.2.2 ##Par#Ht# Untepdepenuus u nudpakiys MEXaHHYECKUX BOJIH
593 3Byk. CkopocTtb 3Byka. ['poMkocTh 3Byka. Beicota ToHa. TemOp
B 3ByKa
DNeKTPOMarHUTHbHIE BOJIHBI. YcnoBus U3ITy4eHUs
524 3JIEKTPOMArHUTHBIX BOJH. B3anMHas opuenranus sektopoB E, B
5.2 U U B DJIEKTPOMAarHUTHON BOJIHE B BaKyyMe
CBolicTBa 3JEKTPOMArHUTHBIX BOJH: OTPa)XCHHE, MPEIOMIICHHE,
5.25 nonspuzanusi,  audpaxkuus, — uHTepdepenuus.  CkopocThb
AIEKTPOMArHUTHBIX BOJIH
526 [Ixana BIIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
B AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
597 [TpuHuMNBI  paguocBsi3W W TeleBUIEHUS. Paauonokanus.
o DNEKTPOMarHUTHOE 3arPS3HEHNE OKPYKAIOIIEH CPeIb
TeXHUYECKHE  YCTPOWCTBA:  MY3BIKAIBHBIE  MHCTPYMEHTHI,
5.2.8 VIBTPa3BYKOBas TUArHOCTHKA B TEXHUKE U MEIUIIMHE, pajaap,
pamuonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neun
#H#HPar##OIITUKA
531 IIpssMonMHEHOE pacpOCTpaHEHUE CBETA B OJJHOPOIHOM Cpelie.
o JIyu cBeta
532 OtpaxkeHue cBeTa. 3akoHbI OTpaxeHus cBera. [locTpoeHue
B M300paKeHuil B IIIOCKOM 3epKajie
533 [penomnenne cBeTa. 3akoHBI TIpeOMIICHHsT CBeTa. AOCOTIOTHBIN
o T0Ka3aTesb IPeIoMIEeHHs
53 534 [TonmHoe BHyTpeHHee oOTpaxkeHHe. IIpenenbHbIM yroa MOJIHOTO
BHYTPEHHETO OTPaKeHUS
5.35 Hucnepcus ceeta. CioxxkHbIl cocTaB 6enoro ceera. L{ser
CoOuparomue U pacceuBaroIue JUH3bL. TOHKas JMH3A.
@DOKyCcHOE pACCTOSHHE W ONTHYECKas CHUJla TOHKOW JIMH3BI.
5.3.6 [TocTtpoeHne u300pakeHUH B COOMPAIOMIMX U PACCEUBAIOIINX
muH3ax. @DopMylla TOHKOM JIMH3BL. YBEJIMYECHHE, JaBAEMOE
JIMH30M1
5.3.7 [Ipenenbr IPUMEHUMOCTH T€OMETPHIECKON ONITUKH




5.3.8

Untepdepenus cBeta. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS
HaOJI0IeHUs MaKCHMYyMOB u MHUHHUMYMOB B
UHTEp(PEPEHIIMOHHON ~ KapTUHE  OT  JOBYX  CHH(}a3HBIX
KOT'€pEHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus  cBera. Judpakumonnas pemérka. YciaoBue
Ha6JHOI[eHI/I$I TJIaBHBIX MaKCUMYMOB npu naacHuun

MOHOXPOMAaTHYECKOT'O CBETA Ha TU(PPAKIIUOHHYIO PEIIETKY

5.3.10

Honﬂpmaum{ CBE€Ta

5.3.11

TexHu4yeckne  ycTpoWcTBa:  OYKH, Jiyma, (oroarmapar,
MPOEKIIMOHHBIN anmnapaT, MHUKPOCKOIN, TEJIECKON, BOJOKOHHAs

ONTHKA, TM(PPAKIUOHHAS PEHIETKA, TTIOISIPOU]]

5.3.12

[IpakTuueckue paboThl. V3MepeHue mokazaress IPeIOMIICHHS.
HccnenoBanue cBOWCTB M300pakeHWH B JMH3aX. HaOmrogeHue
JIUCIIEPCUU CBETA

DJIEMEHTbI CIIELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

['paHubl MPUMEHUMOCTH KJIACCUYECKOW MeXaHWKH. [locTynaTsl

6.1 TEOPUH OTHOCHTEIHHOCTH: WHBAPUAHTHOCTH MOJIYJSI CKOPOCTH
CBETa B BaKyyMe, IPHHIUI OTHOCUTEILHOCTH DWHIITEHHA
6 6.2 OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U
COKpAIlleHUE JUIUHBI
6.3 OHeprus U UMIYJIbC CBOOOIHOM YaCTHI[bI
6.4 CBsI3p Macchl ¢ JHEprued U MMITYJbCOM CBOOOJHON YacCTHUIIBI.
DHeprus MoKosi CBOOOIHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
#i#HPar###JIEMEHTBI KBAHTOBOM OITTUKU
711 ®oronsl. dopmyna [lnanka cBs3u sHepruu (OTOHA C €ro
4acTOTOW. DHEPrus U UMIYJIbC (POTOHA
712 OtkpeiTue u  uccienoBanue ¢orodpdexra. Omnbitel AT
CronetoBa. 3akoHbI poTordexTa
7.1 713 VYpasHenue DitHmreitHa s Gotoaddexra. «KpacHas rpanuna»
dboTtorpdexra
7.1.4 Jasnenue ceta. OnbiTel [1.H. JIeOenena
7.1.5 XUMHUYECKOE JENCTBUE CBETA
716 TexHudyeckue  ycTpoiicTBa:  (OTOIIEMEHT,  (PoTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO/
7.2 CTPOEHUE ATOMA




Moguenb aroma Tomcona. OnbiTel Pe3epdop/ia mo ucciie1oBaHuo

r2l cTpoeHus aromMa. [Inanerapnast Mmozens atoma
[Tocrynate bopa. M3nydenwe u morjomeHue (HOTOHOB mpu
1.2.2 IIEpPEX0Jie aToMa C OJHOIO0 YpPOBHS PHEPrMM Ha Apyroil. Buasl
cnekTpoB. CIIEKTp ypOBHEN SHEPrUU aTOMa BOJIOPOAA
BoHoBrIe CBOMCTBA YaCTHII. Bonugsl e Bpoiins.
7.2.3 KopnyckynsapHo-BonHOBO#M Ayanusm. Judpakius 31eKTpoHOB Ha
KpHUCTaJuIax
794 CrnoHTaHHOE€ M BBIHYXJIEHHOE HW3JIyu€HUE. YCTpPOHCTBO U
o IPUHIMI PaGOTHI Ja3epa
795 TexHnuueckue YCTpOMCTBA: CHEKTpaIbHBIN aHaIu3
o (CTIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTEP
7.2.6 [TpakTueckue paboTsl. Habmonenue nuHeiiuaToro crnekrpa
ATOMHOE APO
7.3.1 MeTop1 HaOIIOIEHUS M PETUCTPAIMH SJIEMEHTAPHBIX YACTHI]
OtkpeiTie  pamumoaktuBHOCcTH.  OmbiTel  Pesepdpopma 1o
739 OTPENICNICHNIO0 COCTaBa pPAaJUOAaKTUBHOrO u3nydeHus. CBoiicTBa
o anb(da-, 6eTa-, raMmma-u3nydeHus. BiusHue pagroakTUBHOCTH Ha
YKUBBIE OPraHU3MBI
OtkpelTHe mHpoTOHAa W HeWTpoHa. HykioHHas Moxens sapa
7.3.3 I'eiizenbepra — MBanenko. 3apsa sapa. MaccoBoe 4ucio spa.
N3oTomnsl
734 Anbda-pacniag. OJEKTPOHHBIM U TO3UTPOHHBIN OeTa-pacma.
o I"'aMMa-u3ydeHre. 3aKoH pajgloaKTUBHOTO paciasa
7.3 735 OHeprust CBSI3W HYKJIOHOB B sape. SnepHble cuibl. Jledekt
B Macchl spa
7.3.6 SAnepubie peakiuu. [lenenue u cCUHTE3 siiep
SAnepusiii  peaktop. Tepmosinepubiii cunTe3. I[IpoGiembr u
7.3.7 NEPCIEKTUBBl SJEPHON JHEPreTUKH. ODKOJOTMYECKHE aCIEKThI
AJIEPHOMN DHEPrETUKH
738 DJIeMEHTapHbIe YaCTHULIBL. OTtkpeITHE IIO3UTPOHA.
o dyHgaMeHTaIbHbIE B3aUMOIEHCTBHS
739 TexHudeckue yCTpOWCTBa: JIO3UMETP, KaMmepa Buibcona,
o SJIepHBIN peakTop, aToMHasi bomba
2310 [IpakTuueckue paboTel. HccnmemoBanme TpeKoB dYacTuil (IO

roToBbIM (hoTorpadusim)




OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Besnusi, spKkue 3BE3NBI, MIAHETHI, UX

BUAUMOC ABHUKCHHUC

8.2

Conneunas cucrema. Ilnanersl 3emHOM rpynnbl. [lnaneTsi-
TUTaHThl U HMX CIIyTHUKH, KapjJUKOBbIC IUIaHETHL. Maible Tena
ConHe4yHol cucTeMbl

8.3

Comnnne, hotochepa u atmochepa. ComHeuHass aAKTHBHOCTh

8.4

Ucrounuk sHepruu CosiHLA U 3BE3NT

8.5

3B63,I[LI, HX OCHOBHBLIC XapaKTCPpHUCTHKU: MacCCa, CBCTUMOCTD,
paaunyc, TEeMIIEparypa, ux B3alMOCBA3b. I[I/Ial"paMMa
((CHCKTpaHLHLIﬁ KiaCC —  CBCTHMOCTB». 3Bé3I[BI IJ1aBHOM
OCJICAOBATCIIbBHOCTH. 3aBHUCUMOCTh «Macca — CBETHMOCTL) JJIA
3BE3/ T JIAaBHOM IIOCIACA0BATCIIBHOCTHU

8.6

###HPar####BuyTpeHHee CTpOEHHUE 3BE3. CoBpemeHHbIE
IPEJICTABICHNS. O MPOMCXOKACHUH U dBosroy CosHIa U 3BE3.

JTarel JKU3HA 3BE3]I

8.7

Mneunslii Ilyte — nHama [amaktuka. CrnmpanbHas CTPYKTypa
I"amakTuky, pacnpeneneHue 3BE31, raza U nbuid. [lonoxenue u
newkenue Comnna B Tamaktuke. Ilmockas u cdepuueckas
noacucTemsl I'aJlakTUKH

8.8

Tunel ranaktuk. Pagvoranaktuku u kBazapbl. UEpHbIE ABIPHI B

AApax raJakKTHK

8.9

Bcenennas.  Pacmmpenne  Bceenennoil.  3akon — Xab0ma.
Pa3z6eranue ramaktuk. Bospact u panumyc BcenenHoi, Teopus
bonemoro B3peiBa. Mogens «ropsuent Beenennoii». Pennkrosoe
U3JIy4CHHUE

8.10

MacmrabHas CTpykTypa  BceneHHoOM. MeraranakTuka.
Hepeménnsie mpoOaeMbl aCTpOHOMHUHT













		2025-09-13T23:54:08+0400
	00bfd583d977080f24
	Мельдер Анна Александровна




