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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpPEIHEro OOIIEro
o0Opa3oBaHHus pa3paboTaHa HA OCHOBE MOJIOXKEHUI U TpeOOBAaHUH K PE3YJIbTaTaM
OCBOEGHHSI OCHOBHOW 00pa3oBaTenbHON Mporpammsl, npeactaBieHHbIXx B OI'OC
COOQO, a Takxe c yd€toM (eaepaibHOil paboyell mporpaMMbl BOCIUTAHUSA U
KOHIIETIIIMY TpenojaBanus yueoHoro npeamera «Dusuka» B 00pa30oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yIommx OCHOBHEIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (QHU3UKE HaIpaBiIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuarommuxcs 10-11 xmaccoB mpwu
oOyueHnn uX @u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NEeATeIbHOCTHOrO  monaxoxa. IIporpaMmmMa mo  (Qu3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k MmIaHUpPyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
METaNpeIMETHBIM pe3yJibTaTaM O0yUEHHS, a TAKKE YUUTHIBAET HEOOXOIUMOCTh
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3UKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeaMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHBIE IEIH W3YYCHHS
(bU3UKH Ha YpPOBHE CPEHETO 00IIero o0pa3oBaHusl, MIAHUPYEMbIE PE3yJIbTaThl
OCBOEHHUS Kypca (U3UKHU: JUYHOCTHBIE, METaNpeIMETHBIC, MpeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma 1o Gu3uKe BKIIOYALT:

e IUIAHUPYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM YHUCJIE MPEAMETHBIE Pe3yJIbTAThI M0 TOJIaM O0y4YECHUS;

e coJiepKaHue yueOHoTo npeamera « Pu3nKa» mo rojgaM 00yueHHUs.

®du3nka Kak Hayka O HauOosiee OOMIMX 3aKOHAX MPHUPObI, BBHICTyMas B
KauecTBe Y4eOHOro TMpeAMeTa B IIKOJIC, BHOCHT CYIIECTBEHHBIM BKJIAJ B
cucteMy 3HaHMA 00 okpyxawmem wmupe. IlkonbHbIA Kypc (Qu3ukm —
CUCTEMOOOpa3yoUMi Il  €CTECTBEHHO-HAYYHbIX y4€OHBIX MPEIMETOB,
MIOCKOJIbKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHH,
U3y4aeMbIX XHUMHEH, Oumoisioruei, pusnueckoit reorpadueii u acTpOHOMHEH.
Hcrnonp3oBaHne M aKTUBHOE TMpPUMEHEHHE (U3MUECKUX 3HAHUM OMpeessieT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, TTOJIYYEHHUS] HOBBIX MaTEPHAIIOB C 33JlaHHBIMU
cCBOWCTBaMH ® JApyrux. W3yueHue (QU3MKM BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYaroumuxcsi, B
dbopMupoBaHHE€ YMEHUW TPUMEHATh HAY4YHBIH METOJl TO3HAHWUS TMpHU
BBITIOJTHEHUY UMM YUEOHBIX UCCIICIOBAHUIA.



B ocHOBYy kypca ¢u3uKH 11 YPOBHS CpPEIHEro OOIIero oOpa3oBaHUS
MOJIOKEH Psii UAEH, KOTOPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
OCTPOCHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU ¢ HEW KypC SBISICTCS JIOTHYECKH
3aBepUICHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET
KaK BOIIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoes cenmepanuzayuu. B cOOTBETCTBUU C HEM MaTepuan Kypca (HU3UKH
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Bemymmum B Kypce sBIseTcs
dbopmMHpoBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pPUU, BEIIECTBE U
ToJIe.

Hoes cymanumapuzayuu. E€ peanuzanus mpearonaraeT HUCIOIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAayKU, OCMBICICHUE CBSI3M PA3BUTHS
bu3uku ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaonou nanpasnennocmu. Kypc (usuku mnpeanonaraet
3HAKOMCTBO C IIMPOKUM KPYroM TEXHUYECKUX W  TEXHOJIOTUYECKHUX
NPUIOKEHUN U3YYEHHBIX TEOPU U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercs TOCPEIACTBOM BBEICHUS DJIEMEHTOB
collepKaHMsl, MOCBALIEHHBIX 3KOJIOTMYECKHM Mpo0JIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTUEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKIICHUS
npo0ieM  palMoOHAIbHOTO  MPUPOJIONOJIB30BAHUS M DKOJOTHYECKOM
0€30MMacHOCTH.

CrepHEBBIMU dJIEMEHTAMHU Kypca (U3UKH Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus ABJIAIOTCA puznyueckue Teopuu (GopMHpOBaHUE MPEACTABICHUMN O
CTPYKTYpE NOCTPOEHUsI PU3NUECKON TEOPUH, POIH (PyHAAMEHTAIbHBIX 3aKOHOB
U TPUHUUIIOB B COBPEMEHHBIX MPEJACTABICHUSIX O NPUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOpUM, [JIsi OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBIICHHUM H
MIPOIIECCOB).

CHuCTeMHO-IeSTeNbHOCTHBI MOAXO0A B Kypce (U3UKH pean3yercs
MPEXKIEe BCETO 3a CUET OpPraHu3aluy SKCIEPUMEHTAIbHOW JIESTEIbHOCTH
oOyuaroruxcsi. [[nst 6a3oBoro ypoBHs Kypca (DU3UKH — ITO HUCIIOJIH30BAHUE
CUCTEMBI ()POHTALHBIX KPATKOBPEMEHHBIX JIKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOpble B Mporpamme Mo (usuke OObEIUHEHBI B OOIIUNA CIHCOK
YUYEHMUYECKUX TMpaKkTUYeCKuX paboT. BeljeneHne B yKa3aHHOM IepeyHe
1a00paTOPHBIX PabOT, MPOBOAUMBIX JIJISI KOHTPOJS W OIEHKH, OCYIIECTBIISIECTCS
y4acTHUKaMH 0Opa30BaTeNbHOTO IMpolecca HCXolsi M3  0coOeHHOCTen
IJJAHUPOBAHMS U OCHamleHus kabunera ¢usuku. [Ipu sTOoM obecmeumBaeTcs
OBJaZicHuE OOYYalOIIUMHUCS YMEHHUSMH TMPOBOJIUTH KOCBEHHBIE H3MEpPEHUS,



MCCJIEIOBaHMS 3aBUCUMOCTEN (PU3NUECKUX BEITUYHUH U MOCTAHOBKY OIBITOB IO
MIPOBEPKE NPETIOKEHHBIX TUIIOTES.

Bonpioe BHUMaHUE yaeisieTCs PEIICHUIO PACUETHBIX M KAueCTBEHHBIX
3anay. [Ipu sToM Ju1st pacu€THBIX 33124 IPUOPUTETOM SIBIIIOTCS 3a/1a4 C SIBHO
3aJlaHHONW (U3MYECKON MOJENbI0, TO3BOJSIONIUE TMPUMEHITh H3YUCHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOrO pasziena Kypca, TaKk U MHTErpupys
3HAHUS M3 pa3HbIX pas3ienoB. [l KadyecTBEHHBIX 3aJlady MPUOPUTETOM
ABJISIIOTCS  3aJaHUsl Ha OOBSICHEHUE MPOTEKAaHUs (PUINYECKUX SIBICHUN U
IIPOLIECCOB B OKPY’KAIOMICH *KU3HU, TpeOyromre BbiOOpa (PU3NYECKON MOJEH
JUTSL CUTYalluy TPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanusimu PI'OC COO k MarepuaabHO-
TEXHUYECKOMY OOECHEUEHHI0 ydyeOHOro mnpouecca 0a30Bbli ypoBEHb Kypca
(¢u3MKKM Ha YpPOBHE CpEeAHEro OO0IIero o0pa3oBaHUs [OJDKEH H3y4daThCsl B
YCIIOBUSX MPEIMETHOTO KaOuHeTa (DM3UKHU WJIH B YCIOBHSIX HHTETPUPOBAHHOTO
KaOMHETa MpPEeAMETOB €CTECTBEHHO-HAay4yHOTO Iukia. B kabunere ¢usuku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaToOpHOE OOOPYAOBAaHUE JJISl BBINOJIHEHUS
yKa3aHHBIX B IMpOrpaMMme Mo (PU3MKE YUYEHHUYECKUX IMPAKTUYECKUX padboT u
JE€MOHCTPALIMOHHOE 000pYy/10BaHUE.

JleMoHcTpaniuoHHoe o0opynoBaHue (GOPMUPYETCSI B COOTBETCTBUHM C
MPUHIIUIIOM MHHUMAJIBHONW JIOCTATOYHOCTH U OOECIEYMBAET IOCTAHOBKY
NEPEUYUCIIEHHbIX B MpOrpaMMe MO (U3UKE KIIOYEBBIX JEMOHCTpALMNA s
UCCIIEIOBAaHMUSI M3yYaeMbIX SIBJIEHUH M MPOLECCOB, OSMIIMPUUECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe 0OOpyIOBaHHE MJISI YYEHUUECKUX MPAKTUUECKUX padoT
(dopmupyeTcs B BUI€ TEMATUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOOydarommxcs. TeMaTH4ecKue KOMIUIEKTbI
71a00paTOPHOTO O0OPYIOBAHMS JOJDKHBI OBITH MOCTPOSHBI HAa KOMILJIEKCHOM
WCIOJIb30BAaHNHN aHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMHU 1IEJISIMU MU3y4€HHUs PU3UKHU B 001IEM 00pa30BaHUU SABJISAIOTCS:

e (opmHpoBaHHE MHTEpEca U CTPEMIICHUS OOYy4arOUIMXCS K HayuHOMY
W3YYECHUIO TPUPOIBI, PA3BUTHE MX WHTEIUIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHUHA O HAYYHOM METOJE [O3HaHUS W
(opMUpOBaHHE UCCIIEOBATEIBLCKOTO OTHOIICHUS K OKPY>KAIOLIUM
SIBJICHUSIM;

e (opmHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa U3y4eHHUs
OCHOB CTPOCHHsI MaTepuH 1 (PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;



dbopMmupoBaHe yMEHUN OOBSCHATH SIBICHUS C MCIHOJb30BAaHUEM
(bu3HUeCcKNX 3HAHUHN M HAYIHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUEe MPEACTABICHUN O posin (GU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JloCTroKeHHE ATUX TeNiel 00ecTIeunBaeTCs PEIICHHEM CIISIYIONINX 331a4 B
nporiecce U3ydeHust Kypca (PM3UKH Ha YPOBHE CPEIHEro O0IIEero 00pa3oBaHMs:

npuoOpeTeHre  CHUCTeMbl  3HaHUHW 00  o0mmux  Qusnyeckux
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUsAX, BKJIIOYas  MEXaHHUKY,
MOJIEKYJISIDHYIO (PU3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO (GU3HUKY U
AJIEMEHTHI acTPO(PU3HUKY;

dbopMupoBaHWEe YMEHUW TPUMEHSATH TEOPETHUYCCKUE 3HAHUS IS
OOBsACHEHUS] (PU3NYECKUX SIBIICHUW B TPUPOJAE U I TPUHSATHUS
MIPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

OCBOEHHE CIMOCOOOB pEHICHHS Pa3IUYHBIX 3aad C SBHO 3aJaHHON
¢u3znyeckoil MOJeNblo, 3a7ad, MOAPa3yMEBAIOIINX CaMOCTOSTEIHHOE
co3anue (pU3NYECKO MOJIENH, aIeKBaTHON YCIOBHIM 33/1a4H;
NOHUMaHuEe (PU3NYECKUX OCHOB U MPUHIIMIIOB JCHCTBUS TEXHUUYECKHUX
YCTPONUCTB U  TEXHOJIOTMYECKUX IMPOIECCOB, WX BIMUSIHUS Ha
OKPYKAIOILYIO CPEAY;

OBJIaJICHHE METOaMH CaMOCTOSATEIHHOTO TJIAHUPOBAHUS U TIPOBEICHUS
(bu3HUECKUX SKCIEPUMEHTOB, aHAJIU3a U UHTEPIPETAUd UHPOPMAIIUH,
OTIpe/ieNIEHUs TOCTOBEPHOCTHU MOJyUYEHHOTO Pe3yJbTara;

cO37aHue YCJIOBUM JUIA pa3BUTUSA YMEHUU IIPOEKTHO-
HCCJIEI0BATENIbCKOM, TBOPUECKOM JIESITETbHOCTH.

Ha usyuyenue ¢usuku (6a30Bblil YpOBEHb) Ha YPOBHE CPEIHErO OOILETro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kmacce — 68 yacoB (2 Jaca B HEZICIIO).

[Ipennaraemelii B mporpamMMe 1o (pu3uKe TepedeHb JabOpaTOpHBIX U
MPAKTHYECKUX pabOT SABISAETCS PEKOMEHJOBAHHBIM, YYHUTENb JEJaeT BBIOOP
MPOBEACHHS JabOpaTOPHBIX pPadOT M OMBITOB C YYETOM WHIWBHIYATBHBIX
0COOEHHOCTEH 00yUYarOIUXCS.



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

duznka — Hayka o npupoje. Hayunele MeTOABI MO3HAHUS OKPYXKAIOLIErO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE MO3HAHMS IPUPOJBI.
DKCIIEpUMEHT B (PU3UKE.

MopenupoBanue (pU3NUECKUX SBIECHUH U mpolueccoB. HayuHble rumnoTessl.
@dusnyeckue 3aKOHbl M TEOpPUU. ['paHUIBI NPUMEHUMOCTH (PU3NUYECKUX
3aKOHOB. [IpHHINII COOTBETCTBUS.

Ponb 1 mecto ¢pusznku B opMUpPOBAHUU COBPEMEHHON HAYYHOW KAPTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroeble ¥ IU(PPOBbIE HU3MEPUTEIbHBIE MPHUOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHUE MATEPUAIIbHOW TOYKH, UX MPOCKUMUHU HA OCU CUCTEMBI KOOPAHUHAT.
CnoxeHue nepeMenieHui u CJI0KeHUEe CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TepeMeIICHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobosHOE TasieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUS.

KpuBonmuuenHoe nBuxkeHue. JIBHKEHHE MaTepHaIbHOM TOYKH IO
OKPYXHOCTH C MOCTOSSHHOM TI0 MOIYJII CKOPOCTBHIO. YTJOBas CKOpPOCT,
nuHeHas ckopocTh. Ilepuon u yactota oOpamieHus. lleHTpocTpemuTenbHOE
YCKOpEHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP,
JBIDKEHHUE CHAPSIOB, IIETTHBIE U PEMEHHBIE TIepeIaun.

Jlemoncmpayuu

Monenn CHUCTEMBI OTCuéTa, WUTIOCTpalusT ~ KUHEMaTHYECKUX
XapaKTEPUCTHUK JBUKECHHUS.

[IpeoOpa3zoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmonenue nBukeHus Tena, OPOLICHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJCHUSI.

Hanpagienne ckopocTu pu ABMKEHUH O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3ydyenne HEpPAaBHOMEPHOTO JABMXKEHHUS C  LEIbIO  ONpEACICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXIY NyTSAMH, MPONUIAECHHBIMU TEIOM 3a
MOCJIEIOBATEIbHBIE PABHBIC MPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JBWKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBMKEHUS IAPUKA B BA3KON KUIKOCTH.

N3yuenue ABMxKEHUS Tesa, OPOMICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Iprammn  otHocuTensHOCcTH ['aymmnesa. llepBeii  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tenma. Cuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wmarepuanbHOM TOYkM. Tperunt 3akoH HproroHa s
MAaTEpPUAIIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna tsoxectu. l[lepBas kocMuueckas
CKOpOCTb.

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

Tpenne. Buapl Tpenus (Mokosi, CKoJibKeHUsA, kadyeHus). Cuia TpeHHs.
Cyxoe tpenue. Cuna TpeHHs CKOIBKEHHS U cuiia TpeHus nokos. Koadduiment
Tpenus. Cuia CONpOTUBIICHUS MPU IBUKEHUU TeJIa B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHu4ecKkne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: MOIAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE Macc B3aUMOJACHCTBYIOIINX TEI.

Bropoii 3akoH HerotoHna.

N3smepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HegsecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.



CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbXCHUSI.

VYcioBust paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue aBmxKeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pasiie, OT ux aedopmMariuu.

HccnenoBanne ycimoBHUil paBHOBECHsS TBEPAOrO Telld, HMMEIOLIETO OCh
BpAIlCHHUS.

Tema 3. 3akonbl cCOXpaHeHUusn 6 MexaHuKe

Nmnynbc MaTtepuanbHOW TOUKHU (T€Ja), CUCTEMbl MaT€pUANIbHBIX TOYEK.
Nmnynbe cuiibl 1 U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPaHEHUS UMITYJbCa.
PeakTuBHOE NBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

KuneTtnueckass sHeprusi MaTepHalbHOM TOYkU. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU IHEPTUHU.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYTO
nehopMUpPOBaHHON TpyXUHBL. [loTeHIManbHAas dSHEpPrus Tena BOJIMU3U
MOBEPXHOCTH 3E€MIIH.

[ToTeHunanbHble W HEMOTEHIMAJIbHbIE  CUibl. CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTUM CUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHMYECKON SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHUE: BOJIOMET, KOMED,
MPYXUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

ITepexoa MOTEHIIMATBHON YHEPTUHN B KUHETUYECKYIO U OOpPATHO.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydenune abCOIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanune cBsi3u pabOThl CHIIBI C W3MEHEHHEM MEXaHWUYECKOU
SHEPruu Teja Ha mpumepe AehOPMUPOBAHHON MPY>KUHBI.

Pa3znen 3. MousiekyasipHast pu3UKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJOXEHUS MOJEKYJISIPHO-KMHETHUECKOW TEOpUM U HUX
onbITHOE oOocHOBaHUE. bpoyHoBckoe nBwxkeHue. Huddysus. Xapaxrep



JIBWKEHUSI W B3aMMOJEHCTBUS YaCTHI] BEIIECTBA. MOJENU CTPOEHHUS Ta3oB,
KUAKOCTEN M TBEPABIX TENI U OOBSICHEHUE CBOMCTB BEILIECTBA Ha OCHOBE 3TUX
mozeneil. Macca u pa3mepsl MoJnekyd. KonumuecTtBo BemecTtBa. IlocTosiHHAs
ABorazapo.

TerioBoe paBHOBecue. Temmepatypa u e€ wusmepenue. Illkana
temneparyp Llenbcus.

Mopgens wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KUHETHUYECKOU TEOPUH UACAIbHOIrO rasa. AOCOIIOTHAs TeMmIeparypa Kak Mepa
CpedHEN KMHETHMYECKOM SHEPrUU TEIJIOBOTO JIBWXKEHUs yacTull raza. [llkama
temneparyp KensBrna. ['a3oBele  3akoHbl.  YpaBHeHne MenpaeneeBa—
Kunaneitpona. 3akon Jlanbrona. M30mpoiiecchl B U€aaIbHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe mpeacTaBieHHE  H30IMPOLIECCOB:
U30TEepMa, U30X0pa, u3o0apa.

TexHuyecknue yCTpOMCTBA M TNPAKTUYECKOE TNPHUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbIThl, 0Ka3bIBAIOIINE TUCKPETHOE CTPOEHHUE BeElecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COECUHEHUM.

OnbITel 110 1P PY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OneITsl, JTOKa3bIBAIOIIIHE CYILIECTBOBAHME MEXMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSL.

Mopens, HIUTFOCTpUpPYIOIIas MPUPOAY AABICHHUS T'a3a HA CTEHKU COCYIA.

OnpIThl, WUTIOCTPUPYIOUIUME YpPaBHEHUE COCTOSHMS HACAIBHOIO Trasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

OnpeneneHne Macchl BO3AyXa B KIACCHOW KOMHAaTe Ha OCHOBE U3MEpPEHUN
00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEPATYpPbl BO3/IyXa B HEW.

HccnegoBanue  3aBUCUMOCTH — MEXAYy  [apaMeTpaMud  COCTOSIHHS
pa3peKEHHOrO rasa.

Tema 2. OcHoevl mepmoouHamuxu

TepMoanHaMuuecKas CHUCTEMA. BuyrpenHnss DHEPrus
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl €€ wu3MmeHenus. KoimuecTBo
TEIUIOTHl U paboTa. BHyTpeHHsAs sHeprus OJHOATOMHOIO HJI€aIbHOIO Trasa.
Bunbl Tenonepenayn: TEMIONPOBOJHOCTb, KOHBEKIIMS, U3yUYEHHE. Y JeIbHas
TEIIOEMKOCTB BellecTBa. KoJmuecTBO TEMIOTHI P TEIUIONEpeaaye.



[lonsitue 06 ammabatHoMm mpouecce. llepBbIii 3aKOH TEPMOIWHAMUKH.
[IpumeHeHne nepBOTro 3aKOHA TEPMOJAMHAMUKH K H3ompoleccaM. [’ paduyeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeruioBple  mamuHbl.  [IpuHOMOBI  ACHCTBUSA  TEIJIOBBIX — MAIIMH.
[IpeoOpa3zoBanusi SHEPTUH B TEIIOBBIX MammHaX. KoaddUIMEHT mMoe3HOTro
nerctBua TeruioBod MamuHbl. [{ukn KapHo u ero kosd@uimeHT mone3Horo
JEUCTBUA. DKOJIOTHUECKHUE MPOOJIEMbI TETIOAHEPTETUKH.

TexHuyeckne yCTpoWCTBA W MPAKTUYECKOE MPHUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpEeHHEH SHEPTUM Teja MPU COBEPUICHUU PaOOTHI: BBLIET
npoOku U3 OYyTBUIKM TOJ] ICUCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue 3¢pupa B
JATYHHOU TpYOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

WN3meHenne  BHYTpEHHEW  3Hepruu  (TeMmmeparypbl) Tela  IpHU
TeIIonepeaaye.

OnpiT 1o aanabaTHOMYy paCHIMPEHUIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopaenun mapoBoil TypOWHBI, JBUTATeNii BHYTPEHHEro CropaHus,
PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHjaeHcanus. Mcnapenue u kunenue. AOGCOMOTHAsS
1 OTHOCHTEJIbHAS BIAXKHOCTh BO3Ayxa. HachlllleHHbIN map. YaenbHas TEroTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT J1aBJICHHUS.

Tépnoe temo. Kpucrammueckne u amopdHblie Tena. AHU30TPONUS
CBOMCTB KpucTawioB. JKuakue kpucramibl. COBpEMEHHBIE MAaTEPUAIIBL.
[InaBneHue u KpucTaIM3anus. Y ieapHas Teriora miasieHus. Cyonumanus.

VYpaBHeHue TEMI0BOTrO OanaHca.

TexHuyeckre ycTpoWcTBA U NMPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUH MOITYUYEHHS] COBPEMEHHBIX MaTEpPHUAJIOB,
B TOM YHCII€ HAHOMATEPUaJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIE€HUSI KPUCTAJUIMUECKOTO BEIIECTBA.



JleMOHCTpanust KpUCTaJlIoB.
Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut
M3mepenre OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

Pa3zneun 4. DinekTpoanHamMuka

Tema 1. Inekmpocmamuxa

DneKTpu3anus Tela. JJEKTpUYeCKUi 3apsa. J(Ba BHAA SJIEKTPUYECKHUX
3apsinoB. [IpOBOHUKYM, NUAIIEKTPUKHA U TMOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa.

B3aumopeiictBue 3apsanoB. 3axkoH KynoHa. TodeyHBI 3JIEKTpUYECKHI
3apsia. Dnexkrpudeckoe noiie. Hanpsok€HHOCTE anekTpudeckoro nois. [Ipuanmn
CyIEpIIO3ULIUN AIEKTPUYECKUX TIOJIEH. JIvaun HaNpsLKEHHOCTH
AIEKTPUYECKOTO TOJIA.

Pabora cun osnekrpocrarnueckoro nosis.  Ilorenunman. PasHocTh
NOTEHIMANIOB. [IpOBOMHUKM M AUAIEKTPUKH B JJIEKTPOCTATUYECKOM TIOJIE.
JluanexTpuyeckas NpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsSKEHHOTO KOHJAEHCATOPA.

TexHuyeckne ycTpOWCTBA W NMPAKTUYECKOE NPUMEHEHHME: DJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAIN IEUCTBUSA JIEKTPOMETPA.

B3auMopeiicTBrE HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3alIUTA.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIONAIu
IJJACTUH, PACCTOSIHUS MEXKAY HUMHU U IUJIEKTPUUECKOW MPOHUIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepenue 251eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuina Toka. [IocTOSITHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka L.



DJIEKTPUYECKOE COMPOTHUBJICHUE. YJIETbHOE CONMPOTHUBJICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapalIeNbHOE, CMEIIAHHOE COCTMHEHUE POBOJHUKOB.

Pabora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTD
AIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBUXKYIAsi CHJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH OmMa 1 TONHOM (3aMKHYTOW) snektpuyeckod uenu. KopoTkoe
3aMbIKaHHE.

DJIEKTPOHHAs  NPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTpUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomympoBomauku.  CoOcTBeHHass W TOpPHUMECHAs  MPOBOIUMOCTH
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBaXx dSJIEKTPOJIUTOB.
DIIEKTPOIUTAYECKAS AUCCOUHNALUS. DIECKTPOJIN3.

DIIEKTPUYECKH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [1nazma.

TexHuueckne yCTpOMCTBA M HPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, PEOCTaT, UCTOYHUKH TOKa, DJEKTPOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTEINIbHBIC TMPUOOPHI, TEPMOMETP COMPOTHUBJICHHUS, BaKYyMHBIM
IO, TEPMUCTOPbI U (POTOPE3UCTOPHI, MOJYINPOBOJAHUKOBBIA  JTHO],
rajbBaHHKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKECHUS.

3aBUCUMOCTb COMPOTUBIICHUS LIWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJTONIA/IY MTOTIEPEYHOTO CEUCHUS U MaTepraia.

CmemaHHOE COeIMHEHUE TPOBOAHUKOB.

[IpssMmoe wu3mepeHue HIeKTpoABMXKyIIEd cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOIO JIEMEHTA U OILIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCThH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Vuenuueckuii skcnepumenm, 1abopamopsie padomuol

N3ydyeHne cMEIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenune aneKTpoABUKYIIEN CUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBJICHUS.

Habmronenue ammekTpoiusa.

MexknpeaMeTHbIe CBA3H



Nzydenne kypca ¢pusnku 6a30Boro ypoBHs B 10 Kacce OCyIECTBISIETCS €
Y4ETOM COJAEPKATEIBHBIX MEKIIPEIMETHBIX CBS3€M C KypcaMU MAaTEMAaTHKH,
OMONIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAyYHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (PakT, THIOTe3a, (pU3nuecKkas BEIMYMHA, 3aKOH,
Teopusi, HaOII0IeHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOIEIIb, H3MEPEHHUE.

Mamemamuxa: pellleHWEe CUCTEMbl YpaBHCHHH, JHHEHHas QyHKIUS,
napabona, rumnepbosia, uXx rpaduKd U CBOWMCTBA, TPUTOHOMETPUUYECKHE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIMU HA OCU KOOPAMHAT,
CJI0’KEHUE BEKTOPOB.

buonocua: wmexanuyeckoe JIBWKEHHWE B JKUBOM mpupoxae, auddysus,
OCMOC, TEMJOOOMEH J>UBBIX OpPraHU3MOB (BHJIbI TEILIONEpENayH, TEIJIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SIBICHUS B )KHMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOEHHUE ATOMOB M MOJIEKYIL,
MOJb BENIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEI,
KUJKOCTEW U Ira3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTUYECKAS
JIMCCOLIMALINS, TAIbBAHUKA.

l'eocpagpus: BnaxxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcus: mpeodOpa3zoBaHUE ABUKEHUHN C UCIIOJIb30BAHUEM MEXAHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIMIIHUKHU, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATENb BHYTPEHHETO
cropanusi, TmapoBasi TypOuHA, OBITOBOM XOJOJWJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TOJIyYEHUS COBPEMEHHBIX MAaTEpUalOB, B TOM  YHUCJE
HAaHOMATEPUAJIIOB, W  HAHOTEXHOJOTHH,  JJIEKTPOCTATUYECKAS  3alIuTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTpyHHBIN IIPUHTEDP,
AJIEKTpOHArpeBaTe/ibHble  MPUOOPBI,  JIEKTPOOCBETUTENBbHBIE  IPUOOPHI,
rajbBaHMKA.

11 KITACC

Paznen 4. DjeKTpoAMHAMMKA
Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA
IlocrosiHHBIE  MarHuThl. B3auMOJeHCTBHME IOCTOSHHBIX — MAarHHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAYKUMH. [IpuHIMn cynepnosuuuun
MAarHuTHBIX NoJjied. JINHMM MarHuTHOM MHAYKUMA. KapThHa TMHWI MarHUTHOU
WHIYKLIHWH TOJIS IOCTOSIHHBIX MAarHUTOB.



MarauTHOe TMOJi€ MPOBOJHHMKA C TOKOM. KapThHa NIMHWUNA HHAYKIHHA
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
IPOBOJHMKA, KaTrymku ¢ TokoM. OmbslT Opcrena. Bzaumopeicteue
IIPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJyJIb U HaIlpaBJICHUE.

Cuna JlopeHiia, €€ Monayib U HampablieHHe. JIBWKeHHE 3apsKEeHHOM
YacTHI[bl B OJJHOPOJIHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

SIBiieHME DNEKTPOMAarHUTHOW MHAYKUMM. [loTOK BexkTOpa MAarHUTHOMU
UHIYKOUHU. OJIEKTPOABWKYIAS CHJIA WHAYKUWH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe anexTpuyeckoe mojie. DJIEKTPOABUAKYINAS CUJA HMHIYKIIUU B
IIPOBOJHUKE, IBUKYIIEMCS TTOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHnykTuBHOCTE. fIBIEHME CaMOMHAYKIMHU. OJIEKTPOABIKYLIAs CHJa
CaMOUHIYKIIUU.

DHEprusi MAarHUTHOTO TOJIST KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuuecknue yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MArHUThI, 3JIEKTPOMArHUTHI, AJEKTPOJIBUTATENb, YCKOPUTEIN >SJIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM IOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE PNEKTPOMArHUTHON MHIYKIIUU.

IIpaBuino Jlenna.

3aBUCUMOCTh  DJICKTPOABWKYILIEHM CUJIBl HMHAYKIAH OT CKOpPOCTH
VU3MEHEHUS MarHUTHOT'O TTIOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydyeHne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

HccnenoBanue nercTBrs NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pasnea 5. Kosie0anus M BOJTHBI



Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONEOAHUS

KonebarenbHast cuctema. CBOOOJHBIE MEXaHUYECKUE  KOJeOaHUS.
[Mapmonnyeckue konedbanus. [lepuon, yactora, aMIIuTya U ¢aza KojaeOaHU.
[IpyxxuHHBIN MAasITHUK. MaremaTndecKuii MasiTHUK. YpaBHeHne
rapMOHUYECKHX KosieOanuid. [IpeBpaimieHne »HEPrUM MPU TAPMOHUYIECKUX
KOJICOaHUSX.

Koneb6arenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHHMYECKUMHU H
ANEKTPOMArHUTHBIMU KosieOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHUs
SHEPTUH B UJICATHHOM KOJIEOATEIHHOM KOHTYDE.

[IpencraBienne o0  3aTyxalmMxXx  KojieOaHWsX.  BhIHYXIeHHbIE
MexaHudeckue koyieOaHus. Pe3zonHaHc. BBIHYXJEHHBIE AJIEKTPOMArHUTHBIC
KoJ1eOaHuUsl.

Ilepemennpii TOk. CHHYCOMIANBHBIA TIEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ M JEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKa U
HaMpsHKEHUS.

Tpancdopmarop. [TpousBoactao, nepegaya notpebaeHue
ANEKTPUYECKON  DHEPruM. OKOJOTHMYECKME PHUCKU TpPU  IPOU3BOJICTBE
aneKTposHeprun. KynbTypa KCIonb30BaHUS JIEKTPOIHEPIUU B MOBCEIHEBHON
KU3ZHU.

TexHuyeckre ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: BJIEKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnepoBanue mapameTpoB KosieOaTeabHOM cUCTEMBbl (TPYKUHHBIN WM
MaTeMaTUYECKUI MasTHHK).

Hab6nronenue 3aTyxarmmx KojaeOaHmii.

HccnenoBanue CBOMCTB BIHYKIECHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumwimorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANpPsIKEHUS OT BPEMEHU)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mocneqoBaTebHOM COEAMHEHUU PE3UCTOPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TMHUY 3JIEKTpoNepe1ayn.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanne 3aBUCUMOCTH TIEPUOJIa MAJIBIX KOJIeOAHWH Tpy3a HA HUTH
OT JIJIMHBI HUTU U MACChI Tpy3a.



HccnegoBanue TMEpEMEHHOTO0 TOKA B ILENM W3  IOCJIEI0BATEIbHO
COCAMHEHHBIX KOHJEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpaHenus. I[lepumon. CkopocThb
pacrpocTpaHeHus U JJuHa BOJIHBL. llomepeuHble W TPOJIOIBHBIE BOJIHEI.
WuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIJIOBHSI H3JIYYEHHS DSJIECKTPOMATHUTHBIX
BOJIH. B3aumuas opuentanusa BektopoB E, B, V B aiexkTpoMarHuTHOI BOJHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, TOJISIpU3alius,
mudpakmus, uaTepdeperimsa. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHBIX BOJH. [[puMeHeHne 3JIeKTPOMarHuTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENIEBUICHUA. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HCHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckre yCcTpOCTBA U MPAKTHUECKOE MPUMEHEHHE: MY3bIKaJbHbBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacCIpPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOIBHBIX BOJIH.

Kone6mromieecs Teo Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: 1 IpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3u rpOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH U
4acTOTOM KOJeOaHUIA.

HUccnegoBanne  CBOWCTB  DJIEKTPOMArHUTHBIX  BOJIH:  OTPaKCHUE,
MpeioMJIEHUE, Noaspu3anus, udpakuus, MHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. I[IpsMonuMHEiHOE pacrpoOCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyu cBera. ToueuHbI HICTOYHUK CBETA.

OTtpakenne cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoenne n3o0pakeHui
B IJTIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMJICHUS CBeTa. AOCONIOTHBIN
rokasaresnp npenomiieHus. [lonmHoe BHyTpeHHee otpaxkenue. [Ipenenpusiii yromu
MOJTHOTO BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CnoxkHbIN cocTaB Oenoro cBeta. [Iser.



CoOuparomyie U pacceuBaronye JuH3bL. ToHkass auH3a. DOKycCHOE
paccTosIHUE M ONTHYECKas CHiia TOHKOW JHH3bL. [locTpoeHne n3zoOpakeHui B
coOuparolmMx W pacceuBalomMx JuH3aX. DopMmyra TOHKON  JIMH3BIL.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenenbl MPUMEHUMOCTHA T€OMETPUUYECKON ONTUKH.

BomnoBass omrtuka. MuTepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBuss HaOMIOJEHUS MAaKCUMYMOB M MHMHHUMYMOB B HWHTEp(EPEHIIMOHHON
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclioBUe HaOMIOACHUS
[JIaBHBIX MAaKCUMyMOB MpPW NaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
IUPPAKITMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckre yCTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHUE: OYKH, JIyIa,
dboToanmnapaT, MPOSKIIMOHHBIM armapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAas
ONTHKA, TU(PpaKIIUOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMOnMHEWHOE PACIPOCTPAHEHUE, OTPAKEHUE W IPEIOMIICHHUE CBETA.
OnTuyeckue MpudOpPHI.

[TomHO€E BHYTpEHHEE OTpakeHne. Mozienb CBETOBOA.

UccnenoBanue cBOMCTB N300pakeHUN B JTMH3aX.

Mojenu MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune narepdepeHnu cBera.

Ha6nronenue nudpaxiuu ceera.

HaOnronenue nucnepcuu cBera.

[Tomy4yeHnue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[TonydeHnne cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

Ha6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenune nokaszaresns NpejoMIIeHUs CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIEHUAIBHON TEOPHH OTHOCUTEILHOCTH

'paHnnbl  OPUMEHMMOCTH  KJIACCHUYECKOM  MexaHuku. [loctynarsl
CIEUHAIBHOM TEOPUU OTHOCUTEIBLHOCTU: WHBAPUAHTHOCTH MOJYJSI CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIHLHOCTH DUHINITEIHA.

OTHOCUTENBHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHWE  BpPEMEHU U
COKpAIIICHUE JIJTUHBI.



DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacCchl C DHEPrUEd M MMITYJILCOM PEISITABUCTCKON YaCTHUIIBI.
DHeprus moKosl.

Pasznes 7. KanToBas ¢pusuka
Tema 1. Dnemenmovt K6AHMOBOI ONMUKU
®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbsC (HOTOHA.
OtkpeiTue u uccnenoanue ¢otodrpdekra. Onbitel A. I'. Cronerosa.

3akonbl otodddexra. YpaBHenue DitHmTeiiHa s poTodddexra. «Kpachas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XUMHYECKOE JICHCTBUE CBETA.

TexHuueckue yCTpOWCTBA U MPAKTHUECKOE NMPUMEHEHUE: (POTORIEMEHT,
dboToAaTUMK, COJTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTOdhdEKTa.

CBeToaunosn.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHuIo o -4acTHIL.
[Inmanerapuas monens aroma. Iloctynmarel bopa. M3nydyenune u morioimeHue
(OTOHOB TpHU NEpexoAe aToMa ¢ OAHOTO YPOBHSI SHEPruu Ha JApyroil. Buasl
criekTpoB. CIEKTp YpOBHEW HEPTrUU aTOMa BOJOPO/IA.

BonHoBeie cBoiicTBa 4actuill. Bomubl ae bpois.  KopmyckyssipHo-
BOJIHOBOU AyaJIN3M.

CrnoHTaHHOE U BBIHYXKJICHHOE U3TyYEHHUE.

TexHuuecKkre yCTPOMCTBA U MPAKTHYECKOE IPUMEHEHHE: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenue IJIMHBI BOJHBI JIa3zepa.

HaGmoienue muHeRvaThIX CeKTPOB U3JTyUEHUSI.

Jlazep.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

HaOmnronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po



OKCIEPUMEHTBI, JOKa3bIBAIOIIUE CJIOXKHOCTh CTpPOeHHS sijpa. OTKpbITHE
paguoaktuBHOCTH. OmbiTel  Pesepdopma mo  ompemeneHHIo  cocTaBa
paanoakTuBHOTO wu3nydeHus. CBoicTBa anbda-, Oera-, ramma-u3IydyeHHUs.
BinsiHue paagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinoHHast Moaens siapa I'elizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uucio sjpa. M30Tormsbl.

Anbda-pacnaa. DJIEKTPOHHBIM M MO3UTPOHHBIM Oera-pacnajg. ['amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SaepHbie cuibl. JlepekT Macchl siapa.

Anepusbie peakuuu. [lenenue u cuHTE3 A1€EP.

SAnepuerit peakrop. Tepmosinepusiii cunaTe3. [IpoOiaemMbl M TIEPCTICKTUBEI
SAJIEPHON SHEPrETUKH. DKOJIOTHUYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHAaMEHTalbHbIC B3aUMOJICUCTBUA. ENUHCTBO (hU3MUYECKOU KapTUHBI
MHUpa.

TexHuyeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
kKamepa BuiibcoHa, siiepHbIit peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuéTurK MOHU3HUPYIOIIHUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

OTtanbl pa3BUTHS acTpoHOMUH. [IpuKIagHOE W MHUPOBO33PEHUYECKOE
3HAYCHUE aCTPOHOMUHU.

Bug 3Bé3qnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, MUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeuyHas cuctema.

Connne. ConHeuHas akTMBHOCTh. McTtounuk sHepruu CojHIa U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CreKTpaiabHbIA KiIacc —
CBETUMOCTB». 3BE3/bl I'NIABHOM MOCJIEA0BATECILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IJIs 3BE3] TJIABHOM IOCJIEA0BATEIIBHOCTU. BHYTpEeHHEE CTpOCHUE
3BE371. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIESHUU U dBoJitoniuu CoJiHia
1 3BE37. DTaIlbl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'amaktuka. [lonoxxenue u apuxenne CosHIA B
lNanaktuke. Tunsl ramaktuk. Paguoranaktuku u KBasapbl. UEpHbIE AbIPBI B
SApax rajlakTUK.



Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa60ma. PasOeranme
ranakTuk. Teopus bonsmoro B3psiBa. PenmkroBoe nsnyyeHue.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

Habmonenus HEBOOPYKEHHBIM IJ1a30M C UCII0JIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUM 1T ONpPENCICHUS TIOJIOXKEHHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11s1 CeBepHOTO MOJIyIIapus U
SIPKUE 3BE3IBI.

Hab6nronenus B Teneckon Jlynsl, mianet, Muegnoro [lyrn.

O0o0mariiee NOBTOpPeHUE

Ponp ¢u3ukM u acTpOHOMUM B HKOHOMUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHOW M O3TUYECKOW cdepax NeATeNbHOCTH YeIOBEKa, POJb U MECTO
(U3MKM W acTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
dbu3uyeckor Teopur B GOPMUPOBAHUU TIPEACTABICHUM 0 (U3MUECKON KapTUHE
MHpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiacce ocyliecTBiseTcs ¢
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcamMH MaTEeMaTUKH,
OMOJIOTMH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meoicnpeomemuule nonsimusi, CBA3aHHbIE C U3YYEHUEM METOJIOB HAyYHOTO
NO3HAaHMSI: SIBJICHHE, HAY4YHbIH (DaKT, Tunoresa, puznyeckas BeIMYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelIeHUE CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUUYECKUE
(GyHKIMH: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI M X MPOEKIMHM HA OCHU KOOpPAUHAT,
CJIIO)KEHUE BEKTOpPOB, NPOU3BOJHBIE JJIEMEHTAPHBIX (PYHKUUN, MPU3HAKU
Mo00Usl TPEYroJbHUKOB, OMpEAeSieHUEe IO MIOCKUX QUryp m odbéma
TeN.

Buonocus: >nekTpuyeckue SBJICHHUS B >KUBOM NpUpPOJE, KoseOaTellbHbIe
IBIKEHUS B JKUBOM NPUPOJAE, ONTHYECKHE SBIEHUS B KUBOM IPUPOIE,
JEUCTBUE paiMalliK HA KUBBIE OPraHU3MBI.

Xumus: CTpOE€HHUE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKash CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagusa: wmarHUTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
(doTOChEMKA 36eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHHIA.



Texnonoeus: AVUHUW DIIEKTpOIEpe/iady, TE€HEpaTop IEPEMEHHOr0 TOKa,
ANEKTPOABUTATEb, UHIYKIIMOHHAS TI€Yb, paaap, paauonpuéMHUK, TEIEBU30DP,
anTeHHa, TenedoH, CBY-meub, MpOeKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpeamera «Du3nMka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHuss  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CIIENYIONUX JIMYHOCTHBIX, METAMMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yNbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUSI YydyeOHOro mpenMera «Du3MKay»
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOYyYarolIuXcs
PYKOBOJICTBOBaThCA C(OPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO  OOIIeCTBa,
paclIpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBHOCTH B IIpoIlecce
peanu3aiui OCHOBHBIX HANpaBJICHUN BOCIUTATEIbHOU JEATEILHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpaaaHCKOro BOCIIMTAHMS:

chOPMHUPOBAHHOCTh  TPAKJAHCKOW  TMO3UIMM  OOYYalolIerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOIO UJIEHa POCCUNUCKOTO 00IIEeCTBA;

MPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEUECKUX T'yMaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B HHTEPECAX TPaKIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHE  B3aUMOJICUCTBOBATH C  COIMAJIbHBIMU  WHCTUTYTaMH B
COOTBETCTBUM C UX PYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM TrpaXJaHCKON WJICHTUYHOCTH,
MaTpuOTU3MA;

IIEHHOCTHOE OTHOIIEHHUE K TOCYJApCTBEHHBIM CHMBOJAM, JTOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEICHNUS,

CITOCOOHOCTH OIICHWBAThH CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHUCIIE B
NEATEIbHOCTU YYEHOI0;



OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs JCTETHKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

HWHTEpEC K Pa3audHbIM chepaM mpodecCHOHaTBEHON eI TEIBHOCTH, B TOM
YHUClie CBA3aHHBIM C (DU3UKOM U TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiiel mpodeccuu M peanu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
IUTaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B
obnacTu GU3NKN HA TPOTSHKEHUN BCEH KU3HH,

6) 3K0JOrNYecKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpPbI, OCO3HAHUE TJIOOAIBHOTO
XapakTepa 3KOJOTHIECKUX TpooIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIEMCTBUM B OKPY’KAIOIIEH cpele Ha
OCHOBE 3HAHUS IEJIeH YCTOMYMBOTO PAa3BUTHS YCIIOBEUECTBA;

pacHIMpEeHUE OMbITa JCATEIBHOCTH SKOJOTHYECKON HAmpaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HaHWE I[EHHOCTH HAy4YHOH JEesTEIbHOCTH, TOTOBHOCTH B IIpoliecce
U3ydeHUs: (QU3UKU OCYIIECTBIISITH NPOCKTHYIO UM HCCIEI0BATEIHCKYIO
NEeATETbHOCTh HHINBHIYAIBHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jiornueckue JeiicTBUA:
CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyallU3UpOBaTh MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENETATh LENN JEATEILHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JIOCTYDKCHHUS
BBISIBJISITH  3AKOHOMEPHOCTH M TIPOTHBOPEUYMSI B  pacCMaTpPUBACMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YUETOM aHalM3a UMEIOIIUXCS
MAaTEPUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;



BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OLIEHHBAaTh COOTBETCTBUE
pE3yNbTATOB LIEJISAM, OLIEHUBATh PUCKHU MOCIIEICTBUI N€ATEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBAaTh KPEATUBHOE MBIILJIEHUE IPHU PELIEHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBarenbckue 1eiiCTBUA:

BJIa/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSMU U METOJIaMU
bu3nUecKoil HayKu;

BJaJ€Th  HaBbIKAMM  Y4€OHO-UCCIIENOBATENBLCKOM M MPOEKTHOM
JESTENIbHOCTY B 00NMAacTH (PHU3UKU, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ~ TIOMCKY  METOJOB  pemIeHHs 3anad  (PU3HUECKOro
COJIEpKAaHUS, IPUMEHEHHIO PA3JIMYHBIX METO/IOB MO3HAHUS;

BJIAJETh BHUAAMHU JCATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €r0
MHTEPIpPETALNH, MPeoOpa30OBaHUI0 U NPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJlU3WpOBaTh 3ajaauy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh ApPTyYMEHTHI JJI J0KA3aTelbCTBa
CBOUX YTBEPKACHUM, 33/1aBaTh [MapaMETPbl U KPUTEPUU PELICHNUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ PEIICHHs 3aJa4d pe3yJIbTaThl,
KPUTUYECKH OLIEHHBAaTh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEIHLHOM
NeSTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (DU3UKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH MPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HAHMS MO (QU3NKE B NPAKTHYECKYIO OO0JacTh
KU3HEIEATEIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTMHAIIBHBIC MOXO0/IbI U PEIICHUS;

CTaBUTb MPOOJEMBI U 3a/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmaumeii:

BJIQJICTh HaBbIKAMHU TMOJYy4YeHUs WHPOpMaAuu (PU3UIECKOTO COACpPIKAHUS
13 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIHO OCYIIECTBIIATh MOUCK, AaHAIIN3,
CUCTEMATHU3ALMI0 U WHTEPHPETALUI0 UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIh30BaTh CpPEACTBA HMH(POPMAINMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B  pENICHUHM  KOTHUTHUBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3a7a4 ¢ COOJIIOJIeHHEeM TPeOOBaHUNM SPrOHOMUKHU, TEXHUKU



0€30macHOCTH, TUTUCHBI, PECypCOCOEPEKCHUSI, TTPABOBBIX U ITHYECKUX HOPM,
HOPM MH(POPMAITMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCTHI (PH3UYECKOTO COAEP)KAHUS B Pa3IMUHBIX (opMaTax C
yu€ToOM Ha3HadeHWss WHQPOpMAIMM W IEJIEBOM  ayJIuTOpWH, BBIOHMpas
ONTHMAJIBHYIO (POPMY MPEACTABICHUS U BU3YaTU3AIIAH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC Yy4eOHbIE JeHCTBUS:

OCYUIECTBJIATh OOIlIEHHEe Ha Ypokax GU3MKA U BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(IUKTHBIX CHUTyalldd ¥ CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO W JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh U MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAaHIAHOM U
MHJUBUyaJIbHON PabOTHI;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJIEHA KOJUJIEKTHBA;

MpUHUMATh 1€Id COBMECTHOM JEATEeNbHOCTHU, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JAEHUCTBUA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OIIEHMBAaTh KAa4€CTBO CBOETO BKJIAJa M KaXXJOr0 y4YacTHUKA KOMAaHIbl B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE MPOEKTHI, OIICHUBATh HJIEM C TO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh MO3UTHBHOE CTPATErMUYECKOE IOBEJICHHE B PA3TUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEIbHO ~ OCYILIECTBJISATh TO3HABATEJIBHYIO  JICSTEIBHOCTH B
obmactu (QU3MKK UM aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IIJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/a4, TUTAH BBITIOJIHEHUS TMPAKTUYECKOM paboOThl ¢ Y4ETOM HMMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacmmpsaTh paMKd ~ y4eOHOTO TIpeAMEeTa Ha  OCHOBE  JIUMYHBIX
MPEINOYTCHUM;

JenaaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBAThH MIPUOOPETEHHBIN OTIBIT;

CIIocoOCTBOBAaTh (POPMUPOBAHUIO W TIPOSBICHUIO JIPYAWIMH B 00JIaCTH
(bU3UKH, TOCTOSHHO TIOBBIIIATh CBOM OOpa3oBaTeIbHBIN U KyJIbTYPHBIH
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JIaBaTh OIEHKY HOBBIM CHUTYAIHsIM, BHOCHUTh KOPPEKTHBHI B JEATEIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISIM;

BJIQJIETh HaBBIKAMHU II03HABAaTEJIbHOM pediiekcud Kak  OCO3HAHMS
COBEpIIIa€MbIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HUX PE3YJIbTATOB H
OCHOBaHMIA;

WCIIONIB30BaTh TPHUEMBI pedieKCHH Il OIICHKHA CHUTYyallud, BBIOOpA
BEPHOTO PEIIICHNUS,

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS IO HX
CHIKEHHIO;

MPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX NPH aHAIW3E PEe3yiabTaToOB
NEATCIIBHOCTH,

PUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

IPUHUMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHAJM3E PEe3yJIbTaTOB
NEATCIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIIHMOKH.

B mporecce 1oCTHKEHUS TUMIHOCTHBIX PE3YIBTATOB OCBOSHUS MTPOTPAMMBI
no (Qu3uke I8 YpPOBHS CpeaHEro oOImero oOpa3oBaHUS Yy OOyYarOIIUXCS

COBEPIIICHCTBYETCSA AMOITMOHAJIbHBIN WHTEJICKT, MPEANOIar oI
c(hOpMUPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CHOCOOHOCTh  MOHUMATh  CBOE

OMOITMOHAIEHOE COCTOSHUE, BHJCTH HAIPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOPETyJIMPOBAHUS, BKIIIOYAIONIETO CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHUE, CIIOCOOHOCTh aanTHPOBAThCI K
OMOITMOHAIBHBIM H3MEHEHUSM WM TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JTOCTHKEHUIO TIEITH
U yCrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXOJIS U3 CBOUX
BO3MO>KHOCTEH;



SMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3MOIMOHAIBHOE
COCTOSIHME JPYTHUX, VYUWUTHIBaTh €ro0 TPU OCYIIECTBICHUH  OOIIEHUS,
CIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh  BBICTPAaWBATh
OTHOIICHUS C APYTUMU JIIOJIbMU, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH(JIUKTHI.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy o6yuenus B 10 kyacce mpeIMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha IPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU AEATEIHOCTH JIIOIEH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHUS M3YyYEHHBIX (PU3MUECKUX MOJEIIEH:
MarepuaibHas TOYKA, MHEpUUAIbHAs CUCTEMA OTCU€Ta, aOCOIIOTHO TBEPIOE
TEJIO, WACAJIbHBIA Ta3, MOJEIN CTPOEHHUS Ta30B, KUAKOCTEHM W TBEPABIX TET,
TOYEYHBIN 3JIEKTPUUECKUN 3apsl IPU pelIeHU (PU3UUECKUX 3a7a4;

pacrno3HaBaTh (uU3NYecKue sBIEHUS (Tpolecchl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHWMKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEIIECTBA W  DJIEKTPOJWHAMHUKHM: PAaBHOMEPHOE H  PAaBHOYCKOPEHHOE
NpSMOJIMHEMHOE JIBJKEHHE, CBOOOAHOE MaJ€HHE Tell, JBHKEHUE 10
OKPYXXKHOCTH, WHEpIMsA, B3auMojencTBue Ten, auddysus, OpoyHOBCKOE
JIBUKEHHUE, CTPOEHUE >KUJIKOCTEN U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel Mpu
HarpeBaHuM (OXJaXKJICHUH), TEIJIOBOE pPaBHOBECUE, MCIIApEHUE, KOHJIEHCAIMs,
IJIABJICHUE, KPUCTAJUIM3alMsl, KWIIEHWE, BJIAXXHOCTh BO3/yXa, IOBBIIICHUE
NABJICHHWS Ta3a IPU €ro HAarpeBaHWM B 3aKPBITOM COCYJAE, CBSA3b MEKIY
napaMeTpaMHM COCTOSIHMSL Tra3a B H30IpoLeccax, dJIEKTpU3auus Tel,
B3aUMO/ICVICTBUE 3aPSIIOB;

OMKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3YSl (PU3NUECKUE BETUUNHBI:
KOOpAMHATA, IyTh, NEPEMEILIECHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CuJa,
UMITYJIbC ~ T€Ja, KHAHETHUYECKas  DJHEpPrus, IOTEHUHWAJIbHAS  DHEPIus,
MexaHu4yeckas paboTa, MEXaHWYecKass MOIIHOCTb;, MPU OMHCAHUU TMPABUIBHO
TPAKTOBATh (DPU3MUECKUI CMBICI UCHOJIb3YEMbIX BEJIWYMH, UX O0O3HAUCHUS U
€AMHUIIBI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUYUHY
C APYTMMH BEJIMYUHAMU;

ONMCBHIBATh U3YYECHHBIE TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SBJICHUSA,
UCHONB3Ysl (U3MYECKHWE BEIMYMHBI: JIaBJICHUE rasza, TeMIepaTypa, CpeaHss



KHUHETHUYECKas SHEPTHUs Xa0THYECKOTO JIBUYKEHUS MOJIEKYI,
CpPEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEILIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, Kod()pPUIMEHT MOJE3HOro JCHCTBUS TEIJIOBOIO
JABUTATENs; TPU ONHUCAHUU TPABUIBHO TPAKTOBATH (DU3MUECKUHA CMBICI
MCIOJIb3YEMBIX BEIUYMH, UX O003HAUCHHS M CAMHHIIBI, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (PU3HYECKYIO BEJIMUHHY C IPYTUMH BEJIMYMHAM;

ONMCHIBATh  W3YyYEHHBIC  JJIEKTPUYECKHE CBOMCTBAa  BEIIECTBA U
AJIEKTPUYECKUE SIBJICHUS (MPOLIECCHI), HMCHOJb3Ys (PU3NUYECKHE BEIUUYMHBIL:
ANEKTPUYECKUH 3apsifl, DJIIEKTPUYECKOE T10JIE, HAIIPSKEHHOCTD I10JIs, TOTEHIUAIL,
Pa3HOCTh NOTEHLMAJIOB; NMPU ONUCAHWU NPABUIBHO TPAKTOBaTh (PU3HUUECKUI
CMBICII HCIIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W E€IWHULBI; YKa3bIBATh
(opMyJibl, CBSI3BIBAIOLIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTUMH
BEIMYMHAMU;

aHAIM3UpOBaTh  (DU3UYECKHE TMPOLECChl U SABJICHHS, HUCIOJIb3Ys
(u3nyuecKre 3aKOHbl M MPUHLMUIBL: 3aKOH BcemMupHoro tsarotenus, I, Il u 11l
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS MEXAHUYECKOW SHEPIruH, 3aKOH
COXpaHEHUsI UMITYJIbCA, IPUHIUI CYNEPHNO3ULMU CWJI, IIPUHIIMI PAaBHOIIPABUS
UHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYJSIPHO-KHHETHYECKYIO  TEOPHIO
CTPOEHHUS BEUIECTBA, ra30BbI€ 3aKOHBI, CBSA3b CPEAHEN KMHETHYECKOW >HEPruu
TEIJIOBOTO JIBUJKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIEpaTypoid, MEpBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHMs 3JIEKTPUYECKOTO 3apsna, 3akoH KyiioHa,
pU ATOM Pa3IUyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €M0 MaTEMaTHUECKOe
BbIpaXXEHHE U yCIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE€ MPUHUMUIIBI JEHCTBHUS MAaIllMH, NOpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCJIOBHUS UX 0€30IaCHOrO MCIOJIb30BaHUS
B IIOBCEJIHCBHOM >KHU3HU;

BBIMOJIHATh 3KCHEPUMEHTHI 10 HMCCIIEJOBAHUIO (PU3NYECKUX SBJICHUN U
MIPOLIECCOB C MCIOJIb30BAHUEM MPSAMBIX M KOCBEHHBIX MU3MEPEHUM, MPU 3TOM
dbopmynupoBath MpodiieMy/3aauyy W TUIOTE3y Y4YEOHOTO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 NPENJIOKEHHOIO O0OpYAOBaHMS, MPOBOJUTH ONBIT U
(opMyIUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHHsI (PU3NYECKUX BEIUYMH,
Opyd STOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEPEHHS U HCHOJb30BaTh
U3BECTHBIE METO/IbI OLICHKH ITOTPELIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCHMOCTH MEXIy (U3NYECKUMHU BEIUYMHAMU C
HCIIOJIb30BAaHUEM MPSAMBIX MU3MEPEHHM, TP 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(uKcHUpoBaTh PE3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B
BU/JI€ TaOJIUI U TpapUKOB, A€NIaTh BEIBOJABI IO pe3yjIbTaTaM UCCIIEeI0BAHMUS;



co0MroAaTh MpaBmiia OE30MacHOTO TPyAa IPU MPOBEICHUHN HCCIEI0BaHUI
B paMKax y4eOHOTO 3KCIEPUMEHTa, yueOHO-UCCIeI0BATEIbCKON U MPOSKTHOU
NEATEIBHOCTH  C  HWCIIOJb30BAaHUEM  HU3MEPUTEIBHBIX  YCTPOWCTB  H
71a00paTOPHOTO 00OPYAOBAHNS,

pemath pacu€THbIE 3aJaydl C SIBHO 3aJaHHON (U3UYECKON MOJEINbIo,
UCTONB3YSl (PU3MYECKHE 3aKOHBI W MPUHLHUIIBI, HA OCHOBE aHalM3a YCIOBUS
3a/ladyu BHIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKUE BEIMYUHBI U
dbopmMybl, HEOOXOUMBIE ISl €€ pellleHUs, TPOBOAUTH PACUETHl U OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOM BEITMUMHBI;

pemarb Ka4eCTBECHHBIC 3a1a4H: BBICTPanUBaTh JIOTUYECKHU
HETPOTUBOPEYUBYIO LIETIOYKY PACCYKIACHUU C OIOPOW HA M3YYECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ NPU  pEHICHWH  y4yeOHBIX  3aJad  COBPEMEHHbBIC
MHQOpMAITMOHHBIE  TEXHOJIOTUU IS TIOMCKA, CTPYKTYpPHUPOBAHUA,
MHTEpIpETallu W  MOPEACTaBICHUA Y4eOHOM W HAyYHO-TNOMYJSPHOMN
nHpopMaluy, TMOJYYEHHOM W3  pa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

OPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUpa, B
pPa3BUTHE TEXHUKHA U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3UKE B TTOBCEIHEBHOM KU3HU
Uit obecrieueHuss O6e3omacHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJISI COXPAHEHUS 370POBBS U COOIIOJICHUS HOPM
AKOJIOTMYECKOTO MOBEIECHUS B OKPYKAIOIIEHN Cpelie;

paboTarth B TPYIIE C BBINOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAMOHATBHO PaACHpPEnesiTh OOS3aHHOCTH H
IUIJAHUPOBATh  JEATENBHOCTh B  HECTAHJAPTHBIX CHUTYyalUsAX, aJEKBATHO
OLICHMBATh BKJIAJ KaXJIOro H3 YYACTHUKOB TPYyHIbl B  PEIICHUE
paccMaTpuBaeMOn MPOOJIEMBI.

K koniy oOyuenus B 11 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU NEATEIBbHOCTH JIFOJEH, HEIOCTHOCTh U €AUHCTBO
(bu3HUecKoi KapTUHBI MUPA;

VYUTHIBATh TPAHMIIBI TPUMEHEHHUS H3YyUYCHHBIX (DU3NYECKUX MOJEIeH:
TOYEYHBIA JJIEKTPUYECKUU 3apsif, JIyd CBE€Ta, TOYECUYHBIM HCTOYHUK CBETA,



AfepHas MOJENIb aToMa, HYKJIOHHAs MOJENb aTOMHOTO sijipa MpH PEHICHUU
duznyeckux 3anad;

pacrio3HaBath (U3WUYeCKue SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJMHAMUKH W KBAaHTOBOW (U3UKH: DIICKTpUYCCKas
MPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JCHCTBUS TOKA,
B3aMMOJICIICTBIE  MarHUTOB, JJICKTPOMAarHWTHAs  MHAYKLUA, JEUCTBHE
MAarHUTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JIBIDKYIIUHCS  3aps,
AJIGKTPOMATrHUTHBIC KOJICOAHWS W BOJIHBI, MPSIMOJMHEHHOE pacrpoCTpaHEHUE
CBETa, OTpaKCHUE, MpeIoMIICHNE, HHTepdepeHIus, TUPPaKIU ¥ TOIIPU3AIUI
CBeTa, Aucepcus cBeTa, oTodnekrpudeckuii dpdext (hotodrddekr), cBeToBOE
JaBJI€HWE, BO3HMKHOBEHHE JIMHEHYAaTOro CHEeKTpa aToMa BOJOpOJa,
€CTECTBEHHAs U UCKYCCTBEHHAsI PaJIMOaKTUBHOCTb;

ONUCHIBATh U3yYEHHBIE CBOICTBA BEILIECTBA (JIEKTPUUECKHUE, MAaTHUTHBIE,
ONTUYECKUE,  DIEKTPUYECKYI0O  TPOBOAMMOCTh  PAa3NIUYHBIX  Cpeld) |
AIIEKTPOMATrHUTHBIC SIBICHUS (IIPOLIECCHI), MCTONB3Ys (PU3NUECKHE BETUUHHBI:
AIIEKTPUYECKUI 3apsijl, CUjia TOKA, SJIEKTPUUECKOE HANPSHKEHUE, IIEKTPHUIECKOe
COINIPOTUBIIEHUE, PA3HOCTh IOTEHIMANIOB, 3JIEKTPOABMXKYIIAas cuia, padora
TOKa, WHIYKIMS MarHUTHOro ToJisi, cuja Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTh KATyIIKH, SHEPTUS JJIEKTPUUECKOTO M MArHUTHOTO TIOJIEH,
MEepHo M 4acToTa KojebaHui B KojebaTeTbHOM KOHTYpE, 3aps/l U CHJIa TOKa B
OpoLecCe TapMOHMYECKUX  AJIEKTPOMArHUTHBIX  KosieOaHuil, (¢oKycHoe
PAcCTOSTHUE M ONTHUYECKas CUJjia JIMH3BI, IPU OMUCAHUU TIPABWIHHO TPAKTOBATH
(u3NYECKU CMBICH HCIIOJIb3YEMbIX BEIMYMH, MX OOO3HAUEHMs] U E€AMHMIIBI,
yKa3bBaTh (OPMYIbBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYI0 BEIMYUHY C
JIPYTUMU BEJIMYUHAMH,

ONUCHIBATh W3YYCHHBIE KBAHTOBBIC SIBJICHUS U TPOILECCHI, HCIOJB3YS
¢du3nuecKre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
JacToTa CBETa, PHEPTHs W UMITYyJIbC (POTOHA, TEPUOJ TOIypacmaaa, dHEPTUs
CBSI3M aTOMHBIX sI/Iep, MPH OMHCAHWM MPABWIBHO TPAKTOBATh (PU3NYECKUUN
CMBICTT HCTOJB3yEMbIX BEJIWYMH, MX OOO3HAYECHHUS W EIUHHIIBI, YKA3bIBaTh
(opMyJibl, CBSI3BIBAIOLIME JaHHYIO (U3NYECKYI0 BEJIUYMHY C JIPYTUMH
BEJTMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3UYECKON BEIIMUNHBI,

aHAIM3UPOBaTh  (U3WYECKHUE TPOIECChl W SBJICHHUS, HUCIOIB3YS
¢u3nyecKkue 3aKOHbI M MPUHIUIEL 3aK0OH OMa, 3aKOHBI MMOCJIEIOBATEILHOTO U
NapajuleIbHOTO COEIMHEHUsl TPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH TMPSIMOJUHEHHOTO PaCIpOCTPAHCHUS
CBETAa, 3aKOHBI OTPAXXEHUS CBETA, 3aKOHBI IMPEIOMIIEHUS CBETa, ypaBHEHUE
OiinmrenHa st GoTosddexTa, 3aKOH COXPAHEHHS JHEPTUH, 3aKOH COXPaHEHUS



UMITyJIbCa, 3aKOH COXPAHEHMS AJIEKTPHUUECKOTO 3apsja, 3aKOH COXPaHEHHS
MacCOBOI'0 YUCIa, MOCTYyJIaThl bopa, 3aKOH paAM0aKTUBHOTO pacnajaa, Mpyu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YECKOe
BBIPAKEHUE U yCIIOBUSA (TpaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

ONpENENsATh HANpaBJIE€HUE BEKTOpa HWHAYKUMUW MAarHUTHOIO  MOJIA
MIPOBOJAHUKA C TOKOM, CHJIbl AMniepa u cuibl JlopeHia;

CTPOUTh M OIMHUCHIBATh M300pa)K€HUE, CO3/1aBa€MOE€ IJIOCKUM 3EpKajioM,
TOHKOM JIUH30M;

BBITIOJIHATDh JKCIEPUMEHTHI MO HCCIAEAOBAHUIO (DU3UYECKUX SIBICHUU U
IIPOLIECCOB C MCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX M3MEPEHUM: MPU 3TOM
dbopmynupoBath TpoOieMy/3aady W THUIIOTE3y YYeOHOTO HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 IPEIJIOKEHHOIO 0O0OpYJIOBaHMs, MPOBOJIUTH OMBIT U
(opMyIUpPOBATH BBIBOJIBI;

OCYUIECTBJISATh MPSIMbIE U KOCBEHHbIE M3MEpPEHUsl (PU3NYECKUX BEITUYMH,
IpU 3TOM BBIOMPATh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIIEZIOBaTh 3aBUCUMOCTU (DU3MUECKHX BEIMYMH C HCIOJb30BaHUEM
OpSMBIX HM3MEPEHUN: MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DPUKCHUpPOBATh
pe3ynbTaThl NOJYYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIIMYMH B BUAE TaOJIHI] U
rpauKoB, AeNIaTh BHIBOABI [0 pE3yJIbTaTaM UCCIIEAOBAHMS;

co0roAaTh MpaBmiia O€30MACHOTO TPyAa IPU MPOBEIECHUHN HCCIIEI0BaHUN
B paMKax y4yeOHOro 3KCIepHUMEHTa, Y4eOHO-UCCIE0BATENbCKON U MPOEKTHON
NEATEIBHOCTH €  HCIOJB30BAHMEM  HM3MEPUTENBHBIX  YCTPOMCTB U
1a00paTOPHOTO 000PYOBAHUS;

pemiaTh pacu€THhIE 3aJayd C SBHO 3aJaHHOW (PU3UYECKONW MOJEINbIO,
UCTIONb3Ysl (PU3NYECKHE 3aKOHbl W NPUHLHUIIBI, HA OCHOBE aHaln3a YCIOBUS
3aaul BBIOMPATh (PU3UUECKYIO MOJEJNb, BBLACIATH (PU3MUECKUE BEIMYUHBI U
(dopMynbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUETHl U OILICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITMUNHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HENPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIEHUH C ONMOPON HA M3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

UCIIOJIb30BaTh ~ NPH  pEUIEHWH  Yy4yeOHBIX  3aJady  COBPEMEHHbIC
UH(OPMAIIMOHHBIE  TEXHOJOTMM Il TIOMCKA,  CTPYKTYPUPOBAHMS,
UHTEpPIPETallUd M TPEACTaBICHUs  yuyeOHOW UM HAyYHO-TIOMYJISIPHOU
uHbOpMallMK, TOJYYEHHOW W3 PA3IMYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATh MOIydaeMyto HH(OPMALINIO;



OOBSACHATh TPHUHITUIBI JCUCTBUS MAIIUH, NPUOOPOB M TEXHHUYECCKUX
YCTPOMCTB, pas3iuyaTh YCIOBUS HUX O€30MacCHOTO HCIOJb30BAaHUSI B
TIOBCETHEBHOM JKU3HU;

NPUBOJUTH TMPUMEPHl BKJIaJa POCCHUCKHX U 3apyOC)KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

MCTIONB30BaTh TEOPETUICCKUE 3HAHUS TI0 (PU3HUKE B TIOBCETHEBHOM KU3HU
Il obecrieueHuss 0€30MacHOCTH MPH  OOpallleHMH ¢ TpubopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJISi COXPAHECHHS 37I0POBBS U COOIOACHHSI HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOIIEH CpeIE;

paboTaTh B TPYIIE C BBIOJTHCHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAUOHATBHO paCHpenesiTb OOS3aHHOCTH U
IUTAHUPOBATh  JICSITEIbHOCTh B  HECTAHJAPTHBIX CHUTYyallMsIX, aJIeKBATHO
OIICHWBATh BKJQJ KaXIOTO W3 YYaCTHUKOB TPYNIBI B  PEIICHUEC
paccMaTpuBaeMoOn MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3/iesioB U TeM KounvecTBo JaexkTpoHHbIe (UU(pPOBbHIE) JdonmosaHuTeabHas
n/n NMPOrpamMmbl 4acoB o0pa3oBaTte/ibHbIE PecypcChl uHdopmanus
Pa3nen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHU S
11 ®dusnKa U METO/Ibl HAYYHOTO 5 bubnuoreka [JOK
' MO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunewaruia S https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 Jlunamuia ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 bubmorexa LIOK
' https://m.edsoo.ru/7f41bf72
Hroro mo paszneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANMHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnunoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
3.2 OCHOBBI TEPMOJUHAMUKHI 10 https.//m.edso0.ru/7f41bF72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
' Da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
but6mmorekxa [IOK
4.1 D7IeKTpOCTaTHKA 10 https://m.edso0.ru/7f41bf72
492 ITocTOAHHBIN ANEKTPUUYECKUH TOK. 12 bu6nuoreka [IOK

Toku B pa3jIMuHbBIX Cpeaax

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



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

Uroro no pasneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KJIACC

Ne HaumenoBanmue pasjaesioB u tem | Kosmmuecrso JyekTpoHHbIE (IU(PPOBBIE) JonmostHUTEIbHAS
n/n MPOrpamMmbl 4acoB oOpa3oBaTe/ibHbIE Pecypchl uHopmanus
Paszpen 1. JIEKTPOIMHAMMUKA
11 MaruauTHoe 1oJie. 11 bubnuorexa [JOK
’ DJIEKTpOMAarHuTHasl UHIYKIUS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 Mexanuveckue u 9
JJIEKTPOMArHUTHbIE KoJeOaHus
29 Mexanuveckue u 5
3JIEKTPOMArHUTHBIE BOJIHBI
2.3 Ornrtrka 10
Hroro no paszneny 24

Paznea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOC

UTEJBHOCTHU

OCHOBEBI CIICLIMAJIbHOM TCOpUHU

3.1 4
OTHOCHUTEIIbHOCTH

Uroro no pazneny 4

Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 DeMeHThl KBAHTOBOM ONTHUKH 6

4.2 Crpoenue aToma 4

4.3 ATOMHOE AP0 5

Uroro mo pazneny 15

Pa3nen 5. 9JIEMEHTBI ACTPOHOMUWU N ACTPODPU3UKH
DJIEeMEHTHI aCTPOHOMUU U

5.1 7
acTpou3uKu

Hroro mo pazaeny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE



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

6.1 O06o01aroriee TOBTOPCHHE 4
Uroro no pazneny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10B6B KJIACC
KoimuecTBo
Ne Jlara
Tema ypoka 4yacoB KoppexTuposka
n/n U3YYeHHs
Bcero
1 Beoaneiit unctpykraxk 1no Th. @uszuka — Hayka o npupoze. Hayunsie 1
METO/IbI O3HAHMS OKPY/KAIOIIEr0 MUPa 07.09
2 BxonHoit koHTpOIH 1
07.09
3 Mexannueckoe aBrxkeHre. OTHOCUTEIbHOCTh MEXAHUYECKOTO IBUKEHUS. 1
I[lepemerieHne, CKOPOCTh, YCKOPEHUE 14.09
4 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE 1 1409
) PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUYKEHUE 1 7100
6 CBoOogHOE majieHue. Y CKopeHue CBOOOTHOTO TaICHUS 1 2106
7 Kpusonnneiinoe nnxenue. J{BIKEHNE MaTEpUaIbHON TOUKHU 10 1
OKPYKHOCTH 28.09
8 [Tpunnun otHOCHTENBHOCTH ['anunes. MIHepuuaibHbIe CUCTEMBI OTCYETA. 1
ITepBeiit 3akon Herotona 28.09
9 Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HeroToHa 1
IS MaTEPHAIbHOM TOYKH 05.10
10 Tperuii 3akoH HproTOHA /U1 MaTepUAIbHBIX TOYEK 1 0510
11 3akoH BceMupHoro TsaroreHus. Cuna tsoxectu. [lepBas kocMuueckas 1

CKOpOCTh

12.10




12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

12.10

Cuna tpenus. Koappumment tpenns. Cuiia CONpOTHBICHUS ITPH IBHKEHUH

13 19.10
TeNa B )KUIAKOCTU UM ra3e
14 [TocTynareabHOE U BpAIATEILHOE ABMKEHUE aBCOTIOTHO TBEPIOTO TeA.
MowmenT cunbl. [lnedo cuibl. VenoBus paBHOBECHS TBEPIOTO Tea 19.10
15 UMITysibe MaTepHaIbHON TOUKH, CHCTEMBI MATEPUAIBHBIX TOYEK. VIMITYIIbC
CHIIBL. 3aKOH COXPaHEHHUs UMITyJIbCca. PEaKTUBHOE JABMKEHHE 26.10
16 PaGoTa 1 MOIHOCTE cuiIbl. KMHETHYECKas SHEPTUS MATEPHAIIBHOM TOUKH.
Teopema 06 U3MEHEHUH KMHETHYECKOM SHEPTHU 26.10
[MoreniuanbHas sHeprus. [loTeHIManbHas SHEPTUS YIIPYTO
17 ne(OpPMHUPOBAHHOMN MPYXKUHEL. [10TeHIMAIbHAS SHEPTHUS TENA BOIM3H 09.11
MOBEPXHOCTU 3eMIIH
[ToTeHIMaTbHbIE U HEMOTEHIMATbHbIE CUITBL. CBSI3b paGOoThI
18 HETIOTEHIMATBHBIX CHJI ¢ K3MEHEHMEM MEXAHMIECKOM SHEPIUH CHCTEMBI 09.11
TeJ. 3aKOH COXPAaHEHHS] MEXAaHUYIECKON SHEPIUH
HNucrpykrax no Th. JlaGopatopHas padora Ne 1 «McciienoBanue cBs3u
19 padoThHI CHIIBI C H3MEHEHHEM MeXaHHYECKOI JHEPriu TeJia Ha IpuMepe 16.11
pacTskeHHus 1e(pOPMHPOBAHHOH NPYKUHBI»
20 KontpoabHnas padora Ne 1 mo reme «Knnemaruka. JIlunamuka. 3aKoHbI
COXpaHEHHs] B MEXaHHKE» 16.11
21 OCHOBHBI€E TOJIOKEHHS MOJIEKYJISIPHO-KUHETHYECKOM Teopur. BpoyHoBCcKoe
neuxenue. dudpdysus 23.11
99 XapakTep IBMKEHHUS M B3aMMOIEHCTBHSA YacTUIl BeecTBa. Moenu
CTPOEHHUS Ta30B, XKUAKOCTEH U TBEPIBIX TEJ 23.11
23 Macca monexyin. KonndectBo BemectBa. [loctosiHaas ABoraapo

30.11




Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp

24

Ienscus 30.11
25 Wneanpusiii raz B MKT. OcHoBHOE ypaBHeHne MKT 0712
26 AOcoIroTHas TeMIlepaTypa Kak Mepa CpeHe KHHETHUECKOW YHEPTUN

JBWKEHHUs MOJIEKyIl. YpaBHeHnne Menneneea-Knaneiipona 07.12
27 3akoH JlambToHa. ["a30BBIC 3aKOHBI

14.12

28 Hucrpykrax no Th. JlabopaTopHas padora Ne 2 «McciienoBanue

3aBHCHMOCTH M1y IIapaMeTPaAMH COCTOSIHUSI PAa3PeKEHHOr0 ra3a» 14.12
29 W3omporieccel B naealbHOM ra3e U ux rpauueckoe npeacTaBieHue L

BHyTpeHHsIsl SHEpTrHs TEPMOIMHAMHYECKON CHCTEMBI M CITIOCOOBI €€
30 n3MeHenus. KolmyecTBo TerioTsl u pabota. BHyTpeHHsIst sHEprus 2112

0JIHOATOMHOTO HUJIaJIbHOTO Ta3a
31 Buasl Tenonepenaun 512
39 VnenpHas TEIII0EMKOCTh BenlecTBa. KonmdecTBo TErIoTsl IPU

Termonepenade. AnuabaTHEIN IPOLECC 28.12
33 [lepBbIii 3aK0H TEPMOJUHAMUKHU U €T'0 IPUMEHEHHE K U30IIpoIieccaM o1
34 HeobpatumocTs mporieccoB B mpupoae. BTopoii 3akoH TepMOAMHAMUKA Lol
35 [Tpunmun gevicteus n K11/ TennoBoit MamyHbI 1801
36 [uxn Kapno u ero KITJI. Dkonornyeckue mpoOaeMbl TEIUIOHEPTETHKU 501
37 O6o6matomuii ypok «MonekynspHas puznuka. OCHOBBI TEPMOIUHAMUKI

25.01




KonTposbnas padora Ne 2 no reme «Mosekysipuas ¢pusnka. OCHOBbI

38 25.01
TePMOAUHAMMKU» :
39 [TapooGpa3oBanue 1 KoHaeHcalus. Vcrapenre u KumneHue
01.02
40 AOcComI0oTHas M OTHOCUTEIbHAS BIAXXHOCTh BO3yxa. HachlleHHblil map
01.02
41 Teépmoe teno. Kpucrammmueckue u amoppHbIe Tena. AHU3OTPOTIHS
CBOMCTB KpucTawioB. XKuakue kpucraaibl. CoBpeMEHHbBIE MATEPUATIBI 08.02
42 [InaBrneHue u KpucTauIU3anus. Y aelbHas TEIIoTa MIaBICHHUS.
CyOnumanus 08.02
43 YpaBHeHHE TEIUIOBOTO OaslaHca 500
44 DnekTpu3anus Tell. JNeKTpudeckuit 3apsia. J(Ba Buma aIeKTpuIecKux
3apsI0B 15.02
45 [IpoBoHUKH, TUATIEKTPUKH U TIOIYIIPOBOAHUKH. 3aKOH COXPAHEHUS
AIIEKTPHUYECKOTO 3apsizia 22.02
46 Bsaumonericteue 3apsnoB. 3akoH Kynona. TouedHbIl 3JIEKTPUUECKUMA
3apsi 22.02
47 Hanpsox€aHOCTh Anektpryeckoro nois. [IpuHun cynepno3uuuu
SJIEKTPHYECKHUX TI0JIEH. JIMHUM HANPsHKEHHOCTH 29.02
48 Pa6ota cun snextpocrarraeckoro nost. [lorenmuan. Paznocts
MOTEHINAJIOB 29.02
49 [TpoBOIHUKY M TUBIEKTPUKHU B DIEKTPOCTATHUECKOM MOJIE.
JInoeKTprUdecKas POHUIIAEMOCTD 07.03
50 OnekTpoéMKocTh. KoHnencaTop 07,03
Ao
51 DIIEeKTPOEMKOCTD IIIOCKOTO KOHIEHCATOPA. DHEPTHUs 3apsHKEHHOTO

14.05




KOHJICHCATOpa

HNucrpykrax no Th. JlaGoparopHasi padora Ne 3 ""U3mepenue

52 2JIEKTPOEMKOCTH KOHIeHcaTopa" 14.03
[IpuHMI NEelCTBUSA U MPUMEHEHHUE KOHAEHCATOPOB, KOMMMPOBAIBHOTO
53 anmapara, CTpyHHOIO IIPUHTEPA. DIEKTPOCTATUYECKAS 3aIUTa. 3a3€MIICHHE 21.03
AIEKTPONPUOOPOB
54 DIIeKTPUUYECKHI TOK, YCJIOBHS €ro cymectBoBanus. [locrosinubiii Tok. Cuna
toka. Hanpsokenue. Conporusnenue. 3akon OMa Julsl ydacTKa Leln 21.03
IlocaenoBaTenbHOE, MapajiieibHOe, CMEIIAHHOE COeJUHEHHE
55 npoBoanukoB. Mucrpykraxk no Th. JlaGoparopuasi paGora Ne 4 04.04
«A3yyeHue cMeIAHHOIO COeIMHEHHUSI Pe3UCTOPOB»
56 Pabota u MoiHOCTh 371eKTpruyecKoro Toka. 3akon Jlxoymnsa-JIenna 004
3akon OMa 1J151 MOJTHOM (3aMKHYTOM) dJ1eKkTpru4eckoii nenu. Koporkoe
57 3ambikanne. Mucrpykrax no Th. JlaGopaTtopHas pagora Ne 5 11.04
«H3mepenne I/IC ncTOYHHKA TOKA U €r0 BHYTPEHHEr 0
CONPOTHBJIECHUS
58 DJeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIIIOB. 3aBUCUMOCTb
COTIPOTHUBJIEHHS METAILIOB OT TeMIeparypbl. CBEPXIPOBOIUMOCTS 11.04
59 DJIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA IEKTPOHHBIX ITyYKOB 1804
60 [TorynpoBoIHUKH, X COOCTBEHHAs U MpUMeECHasi IPOBOAUMOCTh. CBOMCTBa
p—n-niepexona. I1omynpoBoAHUKOBbIE TIPUGOPHI 18.04
61 DJIEKTPUYECKUH TOK B pACTBOPAX M pacCIIaBax 3JICKTPOJHUTOB.
DIeKTPONUTHYECKAs AUCCOIUAIHS. DIEKTPOIIN3 25.04
62 DJNIEKTpUUYECKHI TOK B Tazax. CaMOCTOATENbHBIN U HECAMOCTOSATEIbHbII
25.04

paspsia. Mosnus. [1nazma




63 DJIeKTpUUeCKUe MPUOOPBI U YCTPOMCTBA U MX MPAKTHUECKOE TPUMEHEHHE. 1
I[IpaBuia TEXHUKU OE30MACHOCTH 02.05
64 KonTpoasnas padora Ne 3 no teme «duekrpocraTuka. [locrossHubIii 1
dJIeKTpuYecKHii ToK. TOKH B pasIMuHbIX cpenax» 02.05
65 PesepBHeIit ypok. O6o0marommii ypok o temam 10 xinacca 1 1605
66 PesepBHeIit ypok. O6o0marommii ypok o temam 10 kinacca 1 1605
67 HroroBasi KOHTPOJILHAsI padoTa 1 .
68 PesepBHeIil ypok. O600maromuii ypok mo temam 10 kinacca 1 2305
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
INHOYPOYHOE IINIAHUPOBAHHE
10I' KJIACC
KoanuectBo
e Tema ypoka Jyacos Aata KoppekTuposka
n/n P U3y4YeHUs PP P
Bcero
1 BBoansiit unctpykraxk no Th. @usznka — Hayka o npupoze. Hayunsie 1
METO/IbI O3HAHMS OKPY/KAIOIIET0 MUPa 0.09
2 BxonHoil KOHTpOIL 1
05.09
3 Mexanuueckoe ABrKeHHe. OTHOCHTEIBHOCTh MEXaHUYECKOTO JIBHIKECHUS. 1
ITepemerieHne, CKOPOCTh, YCKOPEHHUE 12.09
4 PaBHOMEpHOE IPAMOJIMHEWHOE JBUYKEHUE 1 12,05




PaBHOYCKOpeHHOE MPSIMOIMHEWHOE IBH)KEHUE

19.09
6 CBoOonHOe majeHune. Y cKkopeHrne CBOOOHOTO TaIeHuUs 1005
; KpuBonuneiinoe nBuxeHue. [BrukeHrne MaTepruaibHON TOUKHU 10

OKPYKHOCTH 26.09
8 IIpunuun otHocutenbHOCTH ['anunes. MHepimanbHble CUCTEMBI OTCUETA.

IlepBeiii 3akon Herotona 26.09
9 Macca tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoit 3akon HetoToHa

IS MaTePUATBHOM TOUKH 03.10
10 Tpernii 3akoH Hpr0TOHA 17151 MaTEpHAIIBHBIX TOYEK 0310

2.

1 3akoH BcemupHoro taroteHus. Cuna tshkectu. [lepBas KocMuueckas

CKOpOCTB 10.10
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena L0.10
13 Cuina tpenus. Koaddunment tpenus. Cuiia CONpOTUBIICHUS TIPU JBUKEHUN

TeJa B )KUIAKOCTH WIIH ra3e 17.10
14 [ToctynarensHOe U BpaliaTeabHOE ABMKEHHUE aOCOMIOTHO TBEPIOTO Tena.

MowmeHT cunbl. [Tnedo cuibl. VenoBus paBHOBECHs TBEPIOTO TeNa 17.10
15 Nmmynbe MaTepuaabHOM TOUYKH, CUCTEMBl MAaTepUATBHBIX TOUeK. IMITynbe

CWJIBL. 3aKOH COXpaHEHUsI UMIyJbca. PeakTHBHOE JBUKCHHE 24.10
16 Pabota n MmomHOCTE cvibl. KuHeTHdeckast SHeprust MaTeprualbHOW TOYKH.

Teopema 06 U3MEHEHUH KMHETHYECKON SHEPTUH 24.10

[MotenumanesHas sueprus. [loTeHManbHas SHEPTUS YIPYTO
17 ne(OpPMHUPOBAHHOMN NPy XKKHEL [10TeHIMaTbHAS SHEPTHUS TENA BOIM3H 07.11

MMOBEPXHOCTH 3eMJITN




HOTGHL[I/IaJIBHbIe M1 HCIIOTCHIMAJIbHBIC CUJIBI. CBs3b pa6OTBI

18 HEMOTEHIMAIBHBIX CUJI C U3MCHEHHEM MEXaHUYECKOW SHEPIHH CHCTEMBI 07.11

TeJl. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTUH

HNucrpykrax no Th. Jlaboparopuasi padora Ne 1 «McciienoBanue cBsizu
19 padoThI CUJIBI C U3MEHEHHEM MeXaHHYeCKO# IHePriuu Tejla Ha puMepe 14.11

pacTskeHHus 1e()OPMHPOBAHHON NMPYKUHBI»
20 Kontpoabnas padora Ne 1 mo treme «Knnemaruka. JIlnunamuka. 3aKoHbI

COXpaHEHHs B MeXaHHKe» 1411
21 OCHOBHBIE TIOJI0KEHUST MOJIEKYIISIPHO-KMHETHYECKOM TeoprH. bpoyHOBCKOE

nsuwkenue. JJupdysus 2111
29 Xapakrep JBMKEHHUs U B3aUMOJCHCTBUA YacTULl BeniecTBa. Moxenu

CTPOEHUS I'a30B, JKUAKOCTEN M TBEPIBIX TE 2111
23 Macca monekyin. KommaectBo BemiectBa. [locrosaaas ABoraapo 511
24 Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp

Lenbcus 28.11
25 Wneanbusbiii raz B MKT. OcnoBHoe ypaBHenne MKT 510
26 AOGcomoTHas TeMIepaTypa Kak Mepa cpeJHel KMHEeTHUECKOW SHEPTUn

JBWKEHHUs MOJIEKyIl. YpaBHenne Menneneesa-Knaneiipona 05.12
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI

12.12

28 Hucrpykrax no Th. JIabopaTtopHas padora Ne 2 «McciienoBanue

3aBHCHMOCTH MEKIY NApaMeTPaMM COCTOSIHUS Pa3PeKeHHOr0 ra3a» 12.12
29 W3onporeccel B He€aNbHOM ra3e U uxX rpaduueckoe MpeacTaBiIeHue 61
30 BHyTpeHHss sHEprus TEpMOJMHAMUYECKON CUCTEMBI U CLIOCOOBI €€

u3MeHeHus. KonnuecTBo TemnoTsl U pabota. BHyTpeHHss sHEprus

26.12




OJHOATOMHOI'O HACAJIbHOI'O ra3a

31 Bunb Teronepenaun
09.01

39 VY nenpHas TEMI0EMKOCTD BellecTBa. KoamuecTBo TeImoTsl npu

Teruonepenaue. AauabaTHbIM Ipoece 09.01
33 [lepBrlii 3aKOH TEPMOJMHAMMKY U €0 IPUMEHEHHE K H30IIpoLieccam L6.01
34 Heob6patumocts nporieccoB B mpupoze. BTopoit 3akoH TepMOAMHAMUKA 601
35 [Tpunmun neiicteust u KII/] TenmoBoi MauHbI .
36 [ukn Kapuo u ero KIIJ[. Dxonorudeckue npoOiaeMbl TETLIOIHEPTETUKH b0t
37 O6o6maromuii ypok «MomnekynspHas ¢puszrka. OCHOBBI TEPMOIUHAMHUKI» “0.01
38 KonTposbnas padora Ne 2 no reme «Mosexy/sipuas ¢puznka. OCHOBbI

TEPMOAMHAMHKI» 30.01
39 [TapooOpa3oBanue u koHaeHcanus. VicnapeHue u KuneHue 06.02
40 AOcomoTHas M OTHOCUTEIbHAS BIXXHOCTh BO3ayXa. HachIleHHbIi map 06.02
41 Tépmnoe Teno. Kpucramnmueckue u amopdubie Tena. AHU3OTPOIHUS

CBOMCTB KpucTawios. XKuakue kpucramibl. COBpeMEHHbBIE MATEPUATIBI 13.02
42 [MnaBneHue u KpucTauIM3aIys. Y ebHas TEIUIOTA MJIaBICHHUS.

Cyb6numarus 13.02
43 YpaBHEHHE TEIUTOBOTO OallaHca 2002
44 DnekTpu3anus Tell. DNeKTpudecKuit 3apsia. J[Ba Buma aIeKTpuIecKux

20.02

3apsiI0B




[IpoBogHMKY, TUAIEKTPUKH U MTOJIYIIPOBOJHUKH. 3aKOH COXPaHEHHUS

45 27.02
3JIEKTPHYECKOTO 3apsiia
46 B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbli 37€KTpUUECKUA
sapan 27.02
47 Hanpstx€HHOCTB AnekTprudeckoro nods. [IpuHuun cyneprno3unyuun
3NIEKTPUYECKUX NoJieit. JIMHUU HANPSKEHHOCTH 05.03
48 Pabota cun snextpocraruueckoro nosi. [lorenmuman. Paznocts
HOTEHIIMAIIOB 05.03
49 [TpOBOHUKY U TUIJIEKTPUKH B 3JIEKTPOCTATHYECKOM TIOJIE.
JlussiexTprdecKas IPOHULAEMOCTh 12.03
50 Onektpoémkoctb. Konnmencarop 03
51 DIEKTPOEMKOCTH IIOCKOTO KOHIEHCATOPa. DHEPTHs 3apsSKEHHOTO
KOHJIEHCAaTOpa 19.03
59 HNucrpykrax no Th. JlaGopatopHas padora Ne 3 ""U3mepenue
3JIEKTPOEMKOCTH KOHIeHcaTopa" 19.03
[puHIMIT IEHCTBHS ¥ IPUMEHEHHE KOHICHCATOPOB, KOMPOBAIBLHOTO
53 armapara, CTpyWHOro pUHTEPA. DJIEKTPOCTATHYECKAS 3aIUTA. 3a3eMIICHUE 02.04
3EKTPOnpuOOpOB
54 DJIEKTPHYECKUI TOK, YCIOBHS €ro cyliecTBoBanus. IlocrosHubIi TOK. Crita
toka. Hanpsokenue. Conporusienne. 3akod OMa [jis ydacTKa Leu 02.04
IlocienoBaTeIbHOE, NAPAJLIEIbHOE, CMEIIAHHOE COeIHHEHNE
55 npoBoaHukoB. Uucrpykrax no Th. JlaGoparopHas padora Ne 4 09.04
«M3y4enne CMENIAHHOTO COEIMHEHHS PE3NCTOPOB)»
56 PaboTa 1 MOLIHOCTH DIIEKTPHYECKOTrO TOKa. 3akoH J[xoyisa-JIeHia 00,04
57 3akon OMa 1J1 MOJTHOH (3aMKHYTOI#1) dJiekTpryeckoii nenu. Koporkoe




3ambikanue. Uucrpykrax no Th. JlaGopaTtopnas padora Ne 5

16.04

«M3mepenune IJIC HCTOYHHKA TOKA M €r0 BHYTPEHHEr0

CONPOTHBJICHU»
58 DJIeKTPOHHAS TPOBOAUMOCTD TBEPABIX METAIUIOB. 3aBHCUMOCTb 1

CONPOTHBIIEHHS METALIOB OT TeMIepaTypbl. CBEPXIIPOBOAUMOCTh 16.04
59 DnexkTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB 1 208
50 [TonynpoBOTHHUKH, X COOCTBEHHAS U MPUMeCHast IPoBoguMOCTh. CBoiicTBa 1

p—n-nepexona. I1oaynpoBOAHUKOBBIE ITIPUGOPHI 23.04
61 DJEeKTPUYECKUI TOK B PACTBOPAX U PaACIlIaBaX AICKTPOIUTOB. 1

DIIEKTPOIUTHYECKAs JUCCOLUALMA. DIEKTPOIIU3 30.04
62 DIIeKTPpUUYECKHI TOK B Ta3ax. CaMOCTOATENbHBIN 1 HECAMOCTOSATEIbHBII 1

paspsa. Monnaus. [Tnazma 30.04
63 DneKTpryYecKue NPUOOPbI U YCTPOUCTBA M X MPAKTHYECKOE IPUMEHEHHUE. 1

[paBuia TeXHUKH O€30MACHOCTH 07.05
64 KonTposbHnas padora Ne 3 nmo reme «uexkrpocraruka. [locrosHubIii 1

3JIeKTpHYecKHii TOK. TOKH B pasIMYHBIX CPeNax» 07.05
65 O6o06maromuit ypok no temam 10 kitacca 1 105
66 Hrorosasi KOHTpOJIbHAsI padoTa 1 105
67 O06o6maromuii ypok mo Temam 10 kiacca 1 JLos
68 Ob6o06maromuit ypok no Temam 10 kiiacca 1 .

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68







11 KIIACC

Ne ni/n

Tema ypoka

IlocTosiHHBIE MAarHUTBI U UX
B3auMoJeiicTBue. MarHuTHOE MoJe.
Bexrop MarHuTHOM MHAYKIMU. JInHUM
MAarHuTHOM UHAYKIIMHU

MarsuTHoOe noJje IMPOBOJHHKA C TOKOM.

OnbiT Opcrena. Bzaumonelicteue
MIPOBOTHUKOB C TOKOM

JlaGopatopnas pabora «3yueHue
MarHUTHOT'O MOJIS KaTYLIKU C TOKOM)

KoaunuecTtBo
Jac0B

Bcero

Jara
U3ydeHust

KoppexTuposka

JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlabopaTtopHas pabota «lccnenoBanue

JIENCTBUS IOCTOSIHHOTO MarHuTa Ha PaMKy

C TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA

JIBIDKYIIYIOCS 3apSDKEHHYIO YaCTHUILY.
Cuna Jlopenua. Pabota cumnsl Jlopenua

OnexTpoMarauTHas HHAYKIMs. [loTok
BEKTOpa MarHuTHOM uHAyKImuu. 3/1C
MHIYKIWH. 3aKOH AJIEKTPOMarHuTHON
nHaykiuu dapanes




10

Jlaboparopuas padota «VccienoBanue
SABJICHU S BHGKTpOMaFHHTHOﬁ HHIAYKIUW>

NuaykTUBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUHAYKIUH.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHUE: TOCTOSIHHBIE MarHUTBHI,
3JIEKTPOMArHUTHI, JICKTPOJIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS T1€Yb

O6o06maromuii ypok «MarautHoe mnosie.
DNeKTPOMarHuTHAs WHIYKIIHS)

11

KonTponbhas padota no teme
«MarHuTHOE 1ose. DIeKTpoOMarHuTHast
VHTyKIINSD

12

CB0OOIHBIE MEXaHNYECKIE KOIeOaHMs.
Iapmonrnueckue konebanus. Y paBHEHHE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBparenue sHepruu

13

JlabopaTtopHas pabota «lccnenoBanue
3aBUCHMOCTH TIEPHO/Ia MATBIX KOJIeOaHMiA
rpys3a Ha HUTH OT OJIMHBI HUTU U MAaCChbI
rpy3a»

14

Konebartenbublit KoHTYp. CBOOOTHBIE
3JICKTPOMarHUTHBIC KOJIcOaHUs B
HJICATbHOM KOJIeOaTeTbHOM KOHTYPE.




15

16

17

18

Amnanorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariMTHbIMHA KOJIEOAHUSIMHA

®opmyna ToMmcoHa. 3aKOH COXpaHEHUs
SHEPTUH B UIeaTbHOM K0JIe0aTeIbHOM
KOHTYpE

[IpencraBneHue o 3aTyxXaroMx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHe Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMArHUTHBIC
KoseOanus

[lepemennsbiii Tok. CHHYCOUIANIBHBIN
MepeMeHHbII TOK. MOITHOCTH
MIEPEMEHHOTO TOKA. AMIUTUTYTHOE 1
JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBozactso,
nepeaaya v NoTpedieHue 3JIeKTPUIECcKOit
SHEPIUu

19

YCTpolCTBO M MPAKTUUECKOE TPUMEHEHUE

NIEKTPUYECKOTO 3BOHKA, T€HEPATOpa
[IEPEMEHHOT0 TOKA, TMHUN
aJIeKTponepenay

20

DKOJIOTMYECKUE PUCKHU IIPH MIPOU3BOJICTBE

anekTpo3Heprun. Kynerypa
HCIIOJIb30BAaHUS DJIEKTPOSHEPIUU B
MOBCEIHEBHOW KU3HU

21

Mexanndeckue BOJIHBI, YCJIOBUSA




pactpoctpanenus. [lepuon. Cxopoctsb
pacipoCcTpaHeHUs ¥ JITHHA BOJTHEI.
[Tonepeunplie ¥ MPOIOJIEHEBIE BOJTHBI

22

23

3ByKk. CKOpOCTb 3BYKa. | pOMKOCTH 3BYKa.
Bricora Tona. TemOp 3ByKa
DNeKTPOMarHUTHHIE BOJHBI, X CBOICTBA

" CKOPOCTh. [Mxana QJICKTPOMAriMTHBIX
BOJIH

24

[IpuHIUIIBI PaANOCBA3U U TEIECBUACHUA.
PazButue cpencts cBsa3u. Paguonokanus

25

26

27

KonTponbras padora «Konebanus u
BOJIHBI»

[IpsimosinHeitHOE pacnpocTpaHeHHe CBeTa
B OJTHOPOJIHOM cpene. ToueuHslit
UCTOYHHUK cBeTa. JIyu cBeta

OTtpaxxeHune cBeTa. 3aKOHbI OTPAKEHUS

csera. [locTpoeHne n3zobpaxeHuil B
IUIOCKOM 3€pKaJie

28

[Ipenomnenue ceera. [lonHOe BHyTpeHHEE
orpaxkeHue. IIpenenpHbIi yroi mojxHoro
BHYTPEHHETO OTPAXKEHUA

29

30

JlabopaTtopHas pabota «3mepenne
MOKa3aTeJsl MPeIOMIICHHS CTEKIIa
JIunssl. [TocTpoenue n3obpaxxeHuil B

nuH3e. opmyiia TOHKOM JIMH3BI.
VYBenuueHue JIuH3bI




Jlaboparopuas padota «VccienoBanue

31 CBOWCTB M300paXCHUN B TMH3AX)»
Hucnepcus cera. Cl0KHBIN COCTaB

32 oenoro ceera. Ller. JlabopaTopras
pabota «Habmonenue 1ucnepcuu CBeTa

33 Wntepdepennus cera. Audpakiuus cera.
JudpakuronHas pemeTka

34 [Tonepe4HOCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera

35 Onrtuyeckue npuOOps! U yCTPOHCTBA U
yCIJIOBUS UX 0€30I1aCHOI0 IPUMEHEHUS
I'paHu1IBI TPUMEHUMOCTH KJIACCHUYECKON

36 MexaHuku. [locTynarsl cnennanbHOM
TEOPUH OTHOCUTEIIBHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.

37 3ameJieHre BpeMEHH B COKpaIlleHHE
JUTUHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOM

38 gacTuIlsl. CBS3b MacChl ¢ YHEPTHUEH U
UMITYJICOM. DHEPIusl MOKOs

39 Konrtponbnas padora «OnTrka. OCHOBBI
CHeIHaIbHON TEeOpUN OTHOCUTENbHOCTH

40 ®oronsl. opmyna [Inanka. DHeprus u
UMIyNbC GOTOHA

41 OTtkpeiTHE U HccienoBanne Gorodddexra.

Onreitel A. I'. CtoneToBa




42

3akonbl potorddekra. YpaBHEHUE
Ouinmreitna s Gorodrddexra. «KpacuHas
rpanuna» Gotorddexra

43

44

JaBnenne cBera. Onbwithl [1. H. JIeGenena.
XUMHYECKOE ICUCTBUE CBETA

TexHuueckue YCTPOﬁCTBa " IIPAKTHUYCCKOC

npuMeHeHue: (oTorNeMeHT, GOTOAATUUK,
CoNTHEe4Has OaTapesi, CBETOUOT

45

Pemrenne 3amgad mo reme «DIE€MEHTEI
KBAHTOBOU OIITUKHN)

46

47

Monens atoma Tomcona. OnbITbI
Pesepdopna o paccestHuIO 0-4acTHII.
[Inanerapnas mozens aTroma

IToctynater bopa

48

W3nyuenue u nornomieHue GoTOHOB NPU
IIEPEXO0JI€ aTOMA C OJJHOTO YPOBHS SHEPIUH
Ha Apyrou. Buasl criekTpos

49

BosmoBele cBoiicTBa YacTHIl. BOIHEI e
bpoiina. KopnyckynsipHO-BOJIHOBO#
nyanu3M. CIIOHTAHHOE U BBIHYKJIEHHOE
W3JTy4YEeHHE

50

o1

OTKpBITHE pATHOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuto cocrasa
PaarOaKTUBHOTO U3JIYYEHUS

CgoiicTBa anb(da-, 6era-, ramma-
U3IydyeHus. Biusiaue paanoakTHBHOCTH




52

53

54

55

Ha JXUBBIC OPraHU3MbI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacnan. IIEKTPOHHBINA U
MMO3UTPOHHBINA OeTa-pacman. ["amma-
U3JIy4yeHue

DHeprus CBA3M HYKJIOHOB B sifIpe.
Snepubie peakiuu. SnepHblil peakTop.
[IpoGembl, epCHEeKTUBBI, IKOJIOTHUECKHE
ACTEKThI EPHOM SHEPTETUKH

OnemeHTapHble YacTUllbl. OTKpBITHE
Mo3uTpoHa. MeToibl HAOMIOACHUS U
pErucTpalnuy 3J€MEHTAPHBIX YaCTHII.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMo/ieiicTBus. EquHCcTBO (hrsnueckoit
KapTHUHBI MUPa»

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3BE3/1bI, IUIAHETHI, UX BUIUMOE JBUKEHUE.
Conneunas cucrema

56

Connue. ConHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHLA U 3BE3 1T

57

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 bl IVIaBHOM IOCIEN0BATEILHOCTH.
BnyTtpenHnee cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS O
MPOUCXOXKACHUH U 3BoJtonnK ColHIA U
3BE31

58

Muneunsiit [1yte — Hama ["anakTuka.




[Tonoxxenue u nBuxenue CosHLa B
lNanaktuke. I'anaktuku. YE€pHbIE ABIPHI B
sIpax raJakTHK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. Penukrosoe
n3ny4yeHne. MerarajiakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

62

Kontponbnas padota «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPUIUKI

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B SIKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
YyejoBeKa

63

64

65

O606maromuit ypok. Pois u Mmecto
(U3HUKHN ¥ aCTPOHOMHH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHpa

O6o06maromuit ypok. Poib puznueckoit
Teopuu B GOpMHUpPOBaHUH TPEICTABICHUI
0 (pM3MUECKOIN KapTHHE MUpa
O6o06matomuii ypok. Mecrto pusnueckoit
KapTUHBI MUPa B OOLIEM sy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEICTABICHUHN O TIPUPOC

66

PesepBHbIil ypok. MarautHoe noie.
ONEeKTpOMarHuTHas HHAYKINS




67 PesepBHblil ypok. OnTuka. OCHOBBI

CHGL[I/IaJIBHOﬁ TCOpHUU OTHOCUTCIIbHOCTU

Pesepnsrii ypok. KBantoBas ¢usuka.
DeMEeHTHl aCTPOHOMUU U acTPOPU3UKU

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dmsuka, 10 krace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. mox
penaknueii [TapdenteeBoit H.A., AknmonepHoe o6mecTBo «3marenscTBo
«IIpocBenieHue»

» Gusuka, 11 kimace/ Msikumes I'.J1., byxosue b.b., Yapyrun B.M. niox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeancTBO

«HpOCBGIHeHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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



