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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHS Ha YPOBHE CpEIHEr0 OOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOXXEHHH W TpeOOBaHWI K pe3ylibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTebHOU nporpaMmsl, npeactaBieHHsix B GI'OC COO, a
Takke C yudétoM QenepanbHOil paboyed MporpaMMbl BOCIUTAHUS W KOHIICTIUU
npenojaBanus ydeOHoro mnpeamera «®Pusznuka» B 00pa30BaTENIbHBIX OpraHU3aIUsAX
Poccuiickoit denepanuu, pean3yomuX OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPAMMBI.

Copepxanue nmporpamMMbl 10 (U3MKE HampaBieHO Ha (GOpMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyyatonuxcs 10—11 knaccoB mpu oOy4eHUH UX
¢uszuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOAXO0JA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBanusiMm GI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TPEAMETHBIM M METalpeAMETHBIM pe3yjbTaTaM OOy4YeHUs, a TakkKe
YUUTHIBAET HEOOXOJMMOCTh pealu3alid MEXIPEAMETHBIX CBsI3e (QU3MKU C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MpeAMeTaMu. B Hel ompenenstorcs OCHOBHBIE
HeNMu u3yueHus (PU3MKU Ha ypOBHE CpeaHero ooliiero oOpa3oBaHUs, IUIAHHpPYEMbIE
PE3yNbTaThl OCBOCHUS Kypca (PU3UKH: JIMYHOCTHBIC, METAINlpeAMETHBIE, TPEIMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

IUTAHUPYEMBbIE€ PE3YIbTaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B TOM YHCJIE
IpeIMETHBIE PE3yIbTATHI 110 TOJaM 00YUEeHUS;
coziepkanue yuyeOHoro npeameta «Pusnka» Mo rojgaM 00ydeHusl.

®du3rka Kak Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KauyeCTBE
y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUN 00
okpyxaromeM wmupe. IlkonbHBIH Kypc (HU3UKHM — CHCTEMOOOpPA3yIOUUid s
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB W SBJICHUH, H3ydyaeMbIX XUMHEH, Owojorueut, ¢u3ndaecKon
reorpadueit u actpoHomuel. Vcronb3oBaHue W aKTHBHOE NMPUMEHEHHE (PU3HMIECKUX
3HAHMA OMpeNeseT XapakKTep U pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUUA B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IIOJIYYEHHUSI HOBBIX MAaTEpHUAIOB C
3aJlaHHBIMU CBOWCTBAMHM W JpyruxX. M3ydeHue (pu3Mku BHOCUT OCHOBHOWM BKIJIAJ B
dbopMuUpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MHpa 00yJaromuxcs, B GopMupoBaHue
YMEHUW TNPUMEHATh HAYYHBIA METOJ] TMO3HAHUS TPU BBHITIOJTHEHUW HMH Y4EOHBIX
HCCIIEIOBAHUN.

B ocHoBy kypca Qu3uku Ass ypoBHSI CpeAHEro oOmero oOpa3oBaHMs IMOJIOKEH
pAI Uael, KOTOpble MOYKHO PAaCCMATPUBATH KaK MPUHIUIIBI €r0 MOCTPOCHUSI.

Hoea wyenocmuocmu. B COOTBETCTBMM C HEW KypC SBISETCS JIOTMYECKH
3aBEpUIEHHBIM, OH COIEPXKHUT MaTepuall U3 BCEX pa3lieNoB (PU3MKU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUU € HEMl MaTepuall Kypca pu3nku oObeAuHEH
BOKpYr (Qusnmyeckux Teopuil. Beaymum B Kypce sBiseTcss (HOpMUpOBaHHE
MPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U MOJIE.

Hoes ecymanumapuzayuu. EE peanuzanus mpeanoyiaraeT UCIOJIb30BaHUE
T'YMaHUTapHOTO MOTEHIMaIa (U3UYECKOW HAYKH, OCMBICIEHUE CBSI3U Pa3BUTUS (HU3UKU
C pa3BUTHEM OOLIECTBA, a TaKXE C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU H
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasiennocmu. Kypc ¢busuku npesrnonaraeT 3HaKOMCTBO €
IIUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKHUX MPUIIOKEHUN M3YyUYCHHBIX TEOPUI
U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyeTcss  IMOCPEACTBOM  BBEJEHUS  DJIEMEHTOB
coJlep KaHMsl, TMOCBSIIEHHBIX HKOJOTMYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPBIE
CBs3aHbl C pPa3BUTHEM TEXHUKM U TEXHOJOTMH, a Takxke OOCYXIeHHs MpodiieM
PaAIMOHAILHOTO MPUPOAOIIOIB30BAHUS U SKOJIOTUYECKON 0€30MaCHOCTH.

CrepXKHEBBIMM 3JI€eMEHTaMU Kypca (U3UKM HAa YpPOBHE CpEIHEro oOIero
oOpa3oBaHus SBISIIOTCA (Qu3nyeckue Teopuu ((popMUpOBaHUE TMPEACTABICHUN O
CTPYKTYpe TOCTPOCHHS (HU3MYECKOM Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB H
IIPUHITMIIOB B COBPEMEHHBIX MPEJICTABICHUSIX O MPUPOJAE, TPAHUIAX MPUMEHUMOCTU
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJIX0] B Kypce (PU3MKHU peanu3yeTcsl Mpexiae BCEro
3a CU€T OpraHu3aly HKCIIEPUMEHTAIBLHON eI TebHOCTH o0ydaromuxcs. s 6a30Boro
ypoBHA Kypca GU3MKM — OTO  HUCIOJIb30BAaHUE  CUCTEMbl  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJA0OPATOPHBIX paboT, KOTOPBIE B Mporpamme 1o
¢bu3uKe 00beTMHEHBI B OOIIUI CIIMCOK YYCHUYECKUX MPAKTHICCKUX paboT. Brinenenue
B YKa3aHHOM TEpeYHE JTa0OpaTOPHBIX padOT, MPOBOJUMBIX IUIsI KOHTPOJS M OIICHKH,
OCYIIECTBIISIETCS] YYaCTHUKAMH 00pa30BaTEIBLHOTO MPOIECca UCXOS U3 0COOCHHOCTEH
IUTAHUPOBAHUS M OCHaleHus kabuHeTa pusuku. [Ipu 3TOM obecrnieunBaeTCs OBJIAICHUE
OOy4JaromMMHUCS YMEHUSMH TIPOBOJUTH KOCBEHHBIE W3MEPEHHUS, WCCIEIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIUYMH U TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEIIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yaensieTcsl pelIeHUI0 pacu€THBIX U KaYeCTBEHHBIX 3a1a4. [Ipu
ATOM [JIsl PAcU€THBIX 3a/ad NPHOPUTETOM SBISIOTCS 3aJa4yd C SIBHO 3aJJaHHOU
¢uznuecko  MOJENBIO, TO3BOJSIOIMIMNE TMPUMEHATh W3yYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jelia Kypca, Tak U MHTErpUpPys 3HAHUS U3 Pa3HbIX
paznenoB. /{7 KaueCTBEHHBIX 3aj7[a4 MPUOPUTETOM SIBIISIOTCS 3aJ]aHUs Ha OOBSICHEHHE
MpOTeKaHusl (PU3MUYECKUX SIBIICHUM M MPOIECCOB B OKPYKAIOUIEH KU3HH, TpeOyroume
BbIOOpa (DM3HUECKON MOJCIH JIJISi CUTYalluH MPAKTHKO-OPUESHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpebdoBanusimu ®I'OC COO k MaTepHalbHO-TEXHUYECKOMY
o0ecrieueHUI0 Y4eOHOTO TMponecca 0a30BbIi ypoBeHb Kypca (GU3UKM Ha YpOBHE



cpenHero o0uero oopa3oBaHus JOKEH U3ydaThCsl B YCIOBHSIX MPEIMETHOTO KaOuHeTa
¢u3MKM WM B YCIOBHSAX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB E€CTECTBEHHO-
HAay4YHOro LMKIa. B kaOuHere (U3MKU JTOJKHO OBITh HEOOXoauMoe aabopaTopHOE
o0opyoBaHUE Ji BBIOJHEHUS YKa3aHHBIX B IporpamMme Mo (U3HMKe yYEHHYECKHX
MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000PYJOBaHHE.

JleMoHCTpalimoHHoe 000pyoBaHUE (GOPMUPYETCS B COOTBETCTBUH C MPUHITUTIOM
MUHUMAJIBHON JTOCTATOYHOCTH U OO0ECIeUMBaeT TIOCTAaHOBKY TME€PEUUCICHHBIX B
nporpamMme Mo (U3MKE KIFOYEBBIX JEMOHCTpAIMi /il MCCICIOBAHUS H3y4aeMbIX
SIBIICHUH W MPOIIECCOB, YMIUPUUYECKUX U PYHIAMEHTATBHBIX 3aKOHOB, HX TEXHHUYECKUX
IIPUMEHEHHUM.

JlaGopatopHoe oOopymoOBaHHME JIi  YYCHHMYECKHMX IPAKTHYECKUX  padoT
dopmMupyeTcst B BUie TEMaTHUECKUX KOMITJIEKTOB U 00ECIIEUUBACTCS B pacy€Te OJTHOTO
KOMIUIEKTa Ha JBYX oOywaromuxcs. TeMaTuyeckue KOMIUIEKTHI J1abopaTOpHOTO
00OpyOBaHUS JIOJDKHBI OBITh TIOCTPOCHBI HAa KOMIUIEKCHOM  HCIIOJB30BaHUU
aHAJIOTOBBIX U MU(POBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BUIe IU(DPOBBIX TaOOPATOPHIA.

OCHOBHBIMHY HIETISIMU U3YyYCHUs (DU3HKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:
GopMupoBaHue WHTEpeca M CTpEeMJICHHS OOYyYalONIMXCSd K HaydHOMY H3yUEHHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TIPEICTABIEHUH O HAYYHOM METOAEe TO3HaHUA ©  (GOPMHUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa M3y4eHHUsS OCHOB CTPOEHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHuEe YMEHUN OOBSICHATH SIBJICHUS C UCIOJIb30BAHHEM (DU3UUYECKUX 3HAHHUU U
HAYYHBIX JJOKA3aTEIbCTB;
dbopMupoBaHUE MPECTaBICHUN O poiu (PU3MKU AJIS Pa3BUTUSA JPYTHX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJIOTHI.

JlocTikeHne JTHX Lejeill obecnedrBaeTcss pelIeHHeM CIEeIyIoIUX 3aJad B
npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:
MPUOOPETEHHE CHCTEMBbl 3HaHHK 00 OOMMX (HU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUAX, BKIIOUAsT MEXaHHUKY, MOJICKYISAPHYIO (DU3HUKY, SJIEKTPOJIUHAMUKY, KBAHTOBYIO
(bu3HUKY U 3IIEMEHTHI aCTPODHU3UKH;

GopMupoBaHue yMEHHUH TPUMEHITh TEOPETUUYECKUE 3HAHUA I  OOBSCHEHUS
dusnuecknx SBICHUN B MPUPOAE W ISl TPHUHITHS TMPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KHU3HU;

OCBOCHHE CIOCOOOB pEIIEHUs pa3IWYHBIX 3aJad C SBHO 3aJaHHON (U3HYECKOU
MOJIETIbIO, 33a4, OPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/1aHNEe (PU3MUECKON MOJIEIH,
aJICKBaTHOM yCIIOBHUSM 33/1a4U;



MOHUMaHHE (PU3MYECKUX OCHOB U MPHUHIIUIIOB JEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOMIYIO CPEAY;

OBJIQJICHUE METOJIaMH CAMOCTOSATENILHOTO IJIAHUPOBAHUSI U TPOBEACHUSI (U3UYECKUX
AKCIEPUMEHTOB, aHAJIM3a W  UHTEpPOpeTaluu  HUHPOpMAIUU,  ONpeelCHUs
JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

CO3JIaHHUE YCIIOBUU I PAa3BUTUSI YMEHHUM IMPOECKTHO-UCCIENOBATEIBCKONW, TBOPUYECKOU
NeSTeTbHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIi YpOBEHb) HA YPOBHE CpPEIHEr0 OOILEro
oOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B Hejaeno), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

[Ipenmaraemeiii B mporpamme 1o ¢GU3MKE TMEpPeUYeHb Ja0OpAaTOPHBIX H
NPaKTUUYECKUX paboT SBISETCS PEKOMEHJOBAaHHBIM, YUYWUTENb JeJaeT BbIOOP
npoBeJeHUsT J1abOpaTopHBIX pabOT W  OMNBITOB € Yy4€TOM HHIUBUAYaJTIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®dusuka — Hayka o npupojne. HaydHnsle METOABI IMO3HAHUS OKPYXKAIOLIErO0 MUpA.
Ponp skcnepuMeHTa M TEOPUM B IPOLIECCE IMO3HAHUSA NPHUPOABI. DKCIEPUMEHT B
¢du3zuke.

MopenupoBanue (GU3MUECKUX SIBIEHUH U TmpoleccoB. HaydHble TumoTe3sbl.
duznyeckue 3aKOHbl U Teopud. ['paHUIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb 1 Mecto ¢pusznku B GOpMUPOBAHUH COBPEMEHHON Hay4HOU KapTUHBI MHpPA, B
[IPAKTUYECKOUN ACATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYMUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABHKeHUE. (OTHOCUTEIBHOCTh MEXAHUYECKOTO  JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

Ilepememienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MIHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUAIbHONM TOUKH, HMX TMPOCKIUH HA OCH CHCTEMbl KOOpJHMHAT.
CiioxeHue nepeMenieHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE TpsSMOJMHEHHOe JaBWXKeHue. [ 'paduku
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IMYyTU U MEPEMEICHUS MaTepUaAIbHOMN
TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO IaICHHUS.

KpuBosmmHeitHoe nBukeHue. [IBMKEHHME MATepUAIbHON TOYKH IO OKPYKHOCTH C
MOCTOSTHHOM IO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsI CKOpocTh. [lepuos
1 yactoTa oOpanieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBAa M IPAKTUYECKOE NMPUMEHEHHE: CIIUIOMETP, JBUKECHUE
CHapsJ10B, LIEIHbIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Moaenp CHCTEMBI OTCYETA, WUIKOCTPAIUS KUHEMATHYECKUX XapPaKTEPHUCTUK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmtonenne paBuxkeHus Tena, OpPOUIEHHOrO TMOJ YIVIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOIHOTO TaICHUS.



HanpaneHnne ckopocT npu ABUKEHUHU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3yuyeHne HEpaBHOMEPHOTO [BMXKEHUSA C LEJIbI0 ONPEACICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOIIEHUS MEXAY MYyTSIMH, HIPOUACHHBIMM TEJIOM 34
MOCJIEIOBATENBHBIE PABHBIE IPOMEXXYTKA BPEMEHU MIPU PABHOYCKOPEHHOM JBHKEHUHU C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHue NBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenne nBuxeHus Tenaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHuun otHocutTenbHOCTH [Namuies. IlepBbiid 3akoH HbrotoHa. MHEpuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [IpuHuun cynepnio3uuuu cui. Bropol 3akon HeroToHa 1is
MarepuanibHOM TOUKH. TpeTuii 3akoH HploTOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cumna tsbkectu. [lepBas kocmMuyeckas CKOPOCTb.

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

Tpenue. Buabsl TpeHus (mMokos, ckojbxeHwus, kadeHusi). Cuma tpenms. Cyxoe
Tpenue. Cusa TpeHUs CKOJIbXEHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COIIPOTUBIICHUS IPU JIBUKCHUU TeJa B )KUIKOCTH WM Tase.

[TocTynarensHOE U BpaniaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENBHO OCU BpalleHus. [lineuo cumbl. YcnoBus paBHOBECHS
TBEPIIOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: IOJUIMITHUKY,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUU.

CpaBHeHHE MacC B3aMMOICHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U NAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBeCHS TBEPAOro Tena. Buasl paBHOBECHS.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CWJI YNPYTOCTH, BO3HUKAKOIIUMX B NPYXKUHE U
pe3uHOBOM 00pa3iie, OT ux JehopMaIuu.

HccnenoBanne yciioBUi paBHOBECHS TBEPAOTO TeEJa, UMEIOIIETO OCh BPALLICHHUS.



Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynbc MatepuanbHOM TOYKH (Te€a), CUCTEMbI MaTepUaIbHBIX TOUeK. MMmyibe
CWIbl M WM3MECHEHWE HMIIYJIbCA TeJld. 3aKOH COXpPAaHEHMs UMITyJbca. PeakTnBHOE
IBUKCHUE.

Pa6ora cuiibl. MOIHOCTD CHJIBIL.

Kunernueckast sHeprusi wmartepuanbHOoil TOukd. Teopema 00 U3MEHEHHUH
KUHETUYECKOU SHEPTUU.

[lotenuuanbHas s>Heprus. IloreHuuanbHas 3Heprus ynpyro ae(opMUpPOBAHHOU
npyxuHbl. [loTeHIIManbHas SHEPrUs Teaa BOJIMU3U MOBEPXHOCTH 3EMIIH.

[loTennuanbHbple M HeMOTEHIMANbHbIE CUbl. CBsI3b paOOThl HEMOTEHLMAIBHBIX
CUJI C H3MECHEHHMEM MEXAHMYECKOM OHHEPruU CHUCTEMBI Tell. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: BOJAOMET, KOIED,
NPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon noTeHIIMaIBHON 3HEPTUN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne aOCOIIOTHO HEYNpPyroro yjaapa C IOMOLIBIO [JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI ¢ U3MEHEHMEM MEXaHMYECKOM SHEpruu Tela
Ha IIPUMeEpE PACTAKEHUsI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJHMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOPUM M HUX OIBITHOE
obocHoBanme. bpoyHoBckoe gBumxkenue. [uddysus. Xapakrep IBWKEHUS U
B3aHMOJICMCTBUSL YaCTHI] BemlecTBa. MOJIeIn CTPOCHHS Ta30B, KUAKOCTEU U TBEPABIX
Ten U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE ATUX Mojenei. Macca u pa3mepsl
Monekyn. KonnuectBo Bemectra. [loctosaHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmnepatyp
Llenbcus.

Mogpens uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJICKYJISIPHO-KUHETHYECKON
TEOPUHU HJICATLHOTO ra3a. AOCOTIOTHAS TeMIepaTypa Kak Mepa CpelHeld KHHETUIECKON
SHEpPruU TEIUIOBOro JABWKEHUs vactull ra3a. lllkama tremneparyp KensBruna. ['azoBbie
3aKOHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [lanprona. M3ompoueccsl B
UJICaJIbHOM T'a3e C MOCTOSIHHBIM KOJIMYEeCTBOM BenlecTBa. ['paduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.



TexHu4eckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE AUCKPETHOE CTPOEHUE BelllecTBa, ¢hoTorpaduu MOJIEKy
OPTaHUYECKUX COCITMHECHUN.

OmnbiTel 0 TU(DPY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS.

Mogens, MILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUTIOCTPUPYIOLIUE  ypaBHEHHE  COCTOSIHMS  WJI€aJbHOrO  rasa,
U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Onpenenenne Macchl BO3lyXa B KIIACCHOW KOMHATe Ha OCHOBE U3MEPEHHM 00bEMa
KOMHATBI, JaBJICHUSI U TEMIIEPaTyphl BO3/1yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXAY MMAPAMETPAMHU COCTOSIHUSL Pa3peKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMoauHamuueckas cUCTEMa. BHYTpeHHsii DJHEprus TEPMOJAMHAMHYECKOU
CUCTEMBI M crnocoObl €€ u3MeHeHusa. KommuecTBo TemioTsl U pabota. BHyTpeHHss
SHEPIusi OJJHOATOMHOTO HJEalbHOr0 raza. Buasl Termonepenaydn: TEMIONPOBOIHOCTb,
KOHBEKLIMS, U3JIydeHHUE. Y IeJIbHAs TEINIOEMKOCTh BelecTBa. KommuecTBo TEIIOTh pu
TEeIJIonepeaaye.

[lonsitue 00 amuabatHOM mporecce. [lepBblii  3aKOH  TePMOIAMHAMUKH.
[Ipumenenne mepBOro 3aKOHA TEPMOJMHAMHKM K wu3omporeccaM. [ 'paduueckas
UHTEpIpeTaIys padoThI rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMOCTh IPOLIECCOB B IPUPO/IC.

TennoBeie MamuHbl. [IpUHIMNBI TEUCTBUSA TEIUIOBBIX MamwuH. [IpeoOpazoBanus
DPHEPIrUM B TEIUIOBBIX MammuHaX. KodpdUIMEHT TMoJe3HOro MEeUCTBHS TEIUIOBOM
mamuHbl. [ukn KapHo u ero kxodpduimeHT moie3HOro AEUCTBHS. DKOJOTUYECKUE
MPOOIEMBI TETIJIOIHEPTETHKH.

TexHnueckne yCTpOMCTBA U MTPAKTUYECKOE IPUMEHEHNUE: IBUTaTEIb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEN SHEPruu Teja MPU COBEPUICHUU paOOThI: BUIET MPOOKH
13 OyTBUIKH TIOJ IEMUCTBUEM C)KAaTOTO BO3/yXa, HarpeBaHue d(upa B TaTyHHOU TpyOKe
MyTEM TpeHUs (BUACOJIEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tela NpH TEeIIonepeaaye.

OnbIT 0 a1abaTHOMY PACIIMPEHUIO BO3/TyXa (OMBIT C BO3IYITHBIM OTHUBOM).



Mopenn mnapoBoi TypOWHBI, JBUraTelsl BHYTPEHHETO CrOpaHHs, PEaKTUBHOIO
JBATATEJIA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3Mmepenne yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanun eeujecmea. Pazoevle nepexool

[TapooOpazoBanue u koHAecHcauus. Mcnapenue u kurnenue. AOCONIOTHAs H
OTHOCHUTENIbHAS BJIIAXKHOCTh BO3ayxa. HaceuueHHeli mnap. VYaenpHas —Temwuora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHHUS.

Teépnoe Teno. Kpucramimueckue u amopdHbie Tena. AHM30TPONHUS CBOMCTB
kpuctamioB. JKunkue kpuctawwibl. CoBpemeHHble Marepuansl. [lnaBienne wu
KpUCTaIIM3alus. Y aenbHas Tersiora miasieHus. Cyonumanus.

VYpaBHeHHE TEMIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOJYUYEHUS] COBPEMEHHBIX MaTEpPUaJIOB, B TOM
YHUCJIe HAHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUU.

Crioco0bl U3MEpEeHNs BIaKHOCTH.

Habmronenune HarpeBaHust U IUIaBJIEHUS. KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpanus: KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3MepeHne OTHOCUTENIBHOM BIaKHOCTU BO3/1yXa.

Paznen 4. JiaekTpoauHaMHuKA

Tema 1. dnekmpocmamuka

DOnekTpu3auus Tela. DNEKTpUUYecKuil 3apsi. J[Ba BuAa 3JIEKTPUUECKUX 3apsiiOB.
[IpoBOAHUKH, AUAJIEKTPUKUA U MOJYIPOBOJHUKUA. 3aKOH COXPAHEHHUS JIEKTPUYECKOTO
3apsaa.

BzaunmopeiictBue 3apsigoB. 3akoH Kynona. TouyeuHbI SIEKTpUYECKUN 3apsil.
Onektpuueckoe  mosie.  Hanpsbk€HHOCTh — anekTpuueckoro  moind.  [Ipunnun
CYHEPIIO3ULMH IEKTPUUECKUX MOJEH. JINHUN HANPSKEHHOCTHU JEKTPUYECKOTO TTOJIS.

Pabora cun snekrpocratnyeckoro mojisa. IloTeHnuman. Pa3HOCTh MOTEHIIMAIOB.
[IpoBOJHMKM ¥ AWAPNEKTPUKH B DJIEKTPOCTATHYECKOM Tone. Jluamekrpuyeckas
MMPOHUILIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. IHEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpA.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuueckne yCTpOMCTBA UM IPAKTUYECKOE MPUMEHEHHE:. DIIEKTPOCKOI,
ANEKTPOMETP,  DJIEKTPOCTATHUECKas  3alluTa, 3a3€MJICHHE  3JIEKTPOIpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anlapar, CTPYWUHBIN IPUHTED.



Jlemoncmpayuu

Y CTpONCTBO Y IPUHIUII JEUCTBUS DIEKTPOMETpA.

B3aumonencTBre Had3JIEKTPU30BaHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE€ 3APSIKEHHBIX TEJL.

[TpoBOHMKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

JIM3NIEKTPUKH B 3JIEKTPOCTATUUECKOM IOJIE.

3aBUCUMOCTD DJJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOLIAAM TUIACTHH,
PaCCTOSIHUA MEXY HUMH U AUAIECKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomoi

N3Mmepenne 3neKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. ITocmoannwtii Inekmpudeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKUI TOK. Y CIIOBUSA CYIIECTBOBAHUSI AJIEKTPUUECKOT0 TOKa. ICTOUHUKH
toka. Cuita Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon OMa 1J1s ydacTka Lenu.

DJIEKTPUUYECKOE  COMPOTUBICHHUE.  YACIbHOE  COMPOTHUBJICHHE  BEIIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COSTMHEHNE MPOBOIHUKOB.

PaGora AJIEKTPUYECKOTO TOKA. 3akoH Jxoyna—Jlenna. MomHoCTh
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIasi Cujia U BHYTPEHHEE CONPOTHUBICHUE HUCTOYHHMKA TOKA. 3aKOH
Owma 1t OTHOM (3aMKHYTOM) AiieKTpuueckoi 1enu. KopoTkoe 3amMbIkaHue.

DIEKTpOHHAsI MPOBOJAMMOCTh TBEPIBIX METAIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS
METaJUIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUYECKUU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[HonynmpoBoauuku. CoOCTBEHHAs! U MIPUMECHAsS POBOJIUMOCTD MOIYIIPOBOITHUKOB.
CgoiicTBa p—n-tiepexoaa. [lomynpoBoHUKOBBIE TPHUOOPHI.

DONeKTpuYecKuid  TOK B pacTBOpax M paciulaBax  3JIEKTPOJIMTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DOneKkTpuueckuid TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOSITEIbHBIN pa3psil.
Monnus. [1na3zma.

TexHnueckne yCTpOWCTBA U MPAKTUYECKOE MMPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOUHHKU TOKA, 3JIEKTPOHArpeBaTelibHble MPUOOPHI, IJIEKTPOOCBETUTEIbHbBIC
npuOoOpsl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH JUON, TEPMHUCTOPHI U
dboTOpe3ncTOpPHI, MOTYIMPOBOAHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3Mmepenue Cuitbl TOKa U HapsiKEHUS.

3aBUCUMOCTh  CONPOTHUBJICHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIIAH MONEPEYHOT0 CEYEHHS U MaTepHUala.



CMelanHOe COeTMHEHHE NPOBOIHUKOB.

[IpsmMoe  wm3MmepeHHE  DIIEKTPOABMXKYIIEW  cuibl.  KopoTkoe — 3ambIkaHHe
rajJbBaHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHMOCTbH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

ITIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ POBOJAUMOCTD BO3AyXa.

OHOCTOPOHHSSI IPOBOJIUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomol

N3ydeHne cMEmaHHOIO COEIUHEHNS PE3UCTOPOB.

N3Mepenune 2JIEKTPOABUKYILIEH CHUIIbI MCTOYHMKA TOKA M €ro BHYTPEHHErO
COIIPOTUBJICHUS.

Habmronenue anextponusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca pusnku 6a3oBoro yposHs B 10 ki1acce oCylECTBISETCA € yUETOM
coJiep KaTeNIbHbIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemuvie nonsamus, CBSI3aHHBIE C HW3YYEHHEM METOAOB HAY4YHOI'O
NO3HAHUS: SABJIICHUE, HAYYHBIH (PaKT, Tumoresa, puanyeckas BEJIMYWHA, 3aKOH, TEOPHS,
HaOJI0IeHNE, SIKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIEb, U3MEPEHUE.

Mamemamuxka: pelieHne CUCTEMbl YpaBHEHHH, JuHeWHas (yHKIuUs, mapadona,
runep6oa, X rpaguKu U CBOWCTBA, TPUTOHOMETPUUECKHUE (PYHKIMU: CUHYC, KOCHHYC,
TAHIEHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI U HX
IIPOEKIUY Ha OCHU KOOPAUHAT, CI0KECHUE BEKTOPOB.

Buonoeua: mexaHumdeckoe ABW)KEHHE B JKUBOM mpupozae, Auddysus, ocMmoc,
TEIJIOOOMEH JKHUBBIX OPraHu3MOB (BUABI TEIUIONEpPENaul, TEIUIOBOE PpAaBHOBECHE),
JIIEKTPUYECKUE SIBIICHUS B )KUBOM IIPUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE AaTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTEH U Ia3oB,
JIEKTPUYECKUE CBOMCTBA METAJUIOB, DJIEKTPOJIUTHYECKAS JUCCOLMALINS, T1AJIbBAHUKA.

l'eoepagpua: BIa)XKHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: npeoOpa3oBaHUE IBHKEHHI C MCIOJIB30BAHUEM MEXaHHU3MOB, YUET
TPEHUS B TEXHUKE, MOMLIUITHUKYU, UCIIOJIb30BAHUE 3aKOHA COXPAaHEHUSA HMIIYJIbCa B
TEXHHUKE (pakeTa, BOJAOMET W APYIrHE), NBHUraTelb BHYTPEHHEIO CrOpaHus, MapoBas
TypOuHa, OBITOBOM  XOJNOAWJIBHUK, KOHIUIMOHEP, TEXHOJOTMH  MOJYyYEHHUS
COBPEMEHHBIX MaTepHaJIOB, B TOM YHUCJIE€ HAHOMATEpUAIOB, U HAHOTCXHOJOIWH,
ANEKTPOCTAaTUYECKasl 3allUTa, 3a3€MJIEHUE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
NPUHTEP, DJEKTpOHArpeBaTeIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPHOOPHI,
rajbBaHUKa.

11 KVIACC



Paznen 4. JiaekTrpoguHaMuKa

Tema 3. Mazcnummnoe none. In1eKmpomMacHUMHAA UHOYKUUA

[TocTtossHHBIE MarHuThl. B3auMoOAEHWCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosne. BekTtop MarHUTHOM UHAYKUMU. lIpuHIMIO Cynepno3uIM¥d MarHUTHBIX ITOJICH.
JIuaum MarHuTHOW wuHAYKUMKA. KapTMHa JMHWUKA MArHUTHOM WHAYKUWW —IIOJS
MMOCTOSIHHBIX MarHUTOB.

MarnuTHOE moje NpoBOAHUKA ¢ TOKOM. KapThHa nuHWNA MHAYKIMA MarHUTHOI'O
NoJisl JUIMHHOTO TIPSIMOTO MPOBOJAHMKA M 3aMKHYTOIO KOJIBIIEBOI'O TMPOBOJHUKA,
KaTylmku ¢ TokoMm. OnbIT Opcrena. BzaumoaelictBie NpOBOIHUKOB € TOKOM.

Cuiia Amnepa, €€ MOAYJIb U HallpaBJICHHUE.

Cuna JlopeHua, e€ MOIyJib U HampaBieHUE. J[BUKEHUE 3apsyKEHHOM YacTHIIBI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenna.

SIBneHne 3IEKTPOMAarHUTHOM MHAYKIMHU. [I0TOK BEKTOpa MAarHUTHOW HMHIYKIIUH.
DNEeKTpOABWKYIIAsl CUJIa MHIYKIMU. 3aKOH 3JE€KTPOMarHuTHON nHayKkunu dapanes.

BuxpeBoe »diekTpuyeckoe moje. OIEKTPOABWKYIAS CUJa HWHIYKIUU B
IPOBOJIHUKE, IBUKYIIEMCS MOCTYIATEIbHO B OJJHOPOJJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHaykTuBHOCTE.  SIBJI€HME  CAMOMHAYKIMHU.  OJEKTPOABWXKYINAs  cuja
CaMOMHIYKIIUH.

DOHeprusi MAarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHuyeckue ycTpoMCTBa M IIPAKTUYECKOE IPUMEHEHHUE: IOCTOSIHHbIE MArHUTHI,
AJIEKTPOMArHUThl,  JJICKTPOABUrATENIb,  YCKOPUTEIM  DJIEMEHTApPHBIX  YaCTHL,
WHIYKIMOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMYA MAarHUTHOTO TIOJISL.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHOW UHIAYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTb AJIEKTPOJABMKYILEH CHIBI MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHME CaMOUHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHrne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

NccenenoBanne 1eicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.



NccnenoBanue sBIEHUA 2JIEKTPOMAarHUTHOW MHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHblE KOJ1e0AHUA

Konebarenbhas cucrema. CBOOOIHBIE MEXaHUUYECKHE KoJieOaHus. ["TapMoHnyeckue
konebanus. [lepuona, yactora, ammuryaa u ¢asza konedanuil. [IpyKUHHBIM MasTHUK.
MaremaTuyeckuii MasiTHUK. YpaBHEHHE TrapMOHUYECKUX KosebaHuil. [IpeBpamienue
SHEPruu MPU rapMOHUYECKUX KOJICOaHUSX.

KoneGarenpubiit  koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIE KoJieOaHUS B
UJCAIbHOM  KOJeOaTeIbHOM KOHTYpe. AHJIOTHS MEXIy MEXaHMYECKUMH M
ANEKTPOMArHUTHbIMU KosieOanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs YHEPTUU B
UeaIbHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaroUUx KojeOaHUsX. BbIHYXJE€HHblE MeXaHUYeCKue
kosneOanus. Pezonanc. BeiHyX/1€HHbIE 2II€KTPOMAarHUTHBIE KOJIeOaHUsI.

Ilepemennslii Tok. CHHYCOUIaIbHBIN NEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUIMTYJTHOE U JEHUCTBYIOIIEE 3HAUEHUE CUJIIbI TOKA U HAIIPSKEHHUS.

Tpancdopmatop. IlpomsBoacTBo, mepeaadya M MOTpeOICHUE BIEKTPUUESCKOU
SHEpPruM. OKOJOTMYECKHE PHUCKH MpPH IPOU3BOJACTBE AieKTpodHeprun. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHu4eckne yCcTpoilCTBa U MPAKTUUYECKOE MPUMEHEHUE: ANEKTPUUECKUI 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TUHUU AJEKTPOIEpEaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoseOaTeabHOM cHUCTeMbl (NMPYKUHHBIA WA
MaTeMaTUYECKUN MasITHUK).

HaGmoneHne 3aTyxaronumx KojaeoaHui.

HccenenoBanne CBOMCTB BBIHYKJIEHHBIX KOJICOaHUH.

Ha6monenue peonanca.

CB0OOHBIC JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuorpaMMbl  (3aBUCUMOCTH CHJIbI TOKA W HAMpPSKEHUS OT BPEMEHHU) MJIA
AJIEKTPOMATrHUTHBIX KOJICOAHUH.

Pesonanc 1mpu  1OCIENOBATEIIBHOM  COCAMHEHUU  PE3UCTOPA,  KATYLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUM 3JE€KTponepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCMMOCTH NIEPUOJA MaNIbIX KOJIEOAHUH I'py3a HA HUTH OT JIMHBI
HUTHU U Macchl rpy3a.

NcenenoBanne mepeMEHHOrO0 TOKA B LENMM M3 IOCIEAOBATEIBHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60TIHbL



MexaHudeckue BOJIHBI, ycloBHUS pacnpocTtpaHeHusa. Ilepuon. CkopocThb
pacrpocTpaHeHusi MW JJIuHAa BOJHBL. [lomepeuHble ¥ MPOJOJIbHBIE  BOJHBI.
WuTtepdpepenius u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. YCJOBUS W3JIYyUYCHHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snexrpomarnutHoit BosHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH: OTpaXeHUE, TMpeloMJIeHUe, Mojspu3amnus, audpaxuus,
unrepdepeniys. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJH.

[Ikana »7eKTpOMAarHUTHHIX BOJH. [IpUuMeHEeHHE HJIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIBI paguoCBs3u U TeneBUIeHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHudeckue yCTpONUCTBA M MPAKTUYECKOE TMPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUAarHOCTUKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCcTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak MCTOYHUK 3BYKA.

HaGmonenne orpakeHus M MPeIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeniinu u Auppakiiny MeXaHU4eCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsizu rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYJIOM M 4aCTOTOU
KOJIeOaHMUIA.

HccnenoBanne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, IPEIOMIIECHUE,
noJisipu3anus, 1udpakius, tHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsmMonumHENHOE  pacnpoOCTpaHEHHUE CBETA B
ogHopoaHou cpene. JIyu cBera. ToueuHbI HICTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHbl OTpakeHHs cBeTa. llocTpoeHue uzo0pakeHUd B
IUIOCKOM 3€pKaJe.

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIA IOKAa3aTellb
npenomieHus. IlomHoe BHyTpeHHee oTpaxeHue. lIpenenpHbli  yros IOJIHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcust cBeta. ClnoxHBIN cocTaB Oemoro cBera. L[Ber.

Coluparoiire 1 paccerBaroniue JuH3bl. ToHKas JnH3a. DOKYCHOE PacCTOSIHUE U
OonTHYECKass Cwia TOHKOW nuH3BL [locTpoeHne u300pakeHW B COOMpAOMINX U
paccenBaronX JuH3axX. PopMyra TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.



Bonnosas ontuka. Mutepdepeniust cera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS
HaOJII0/ICHUs] MAaKCUMYMOB M MHUHUMYMOB B HHTEP()EPECHIIMOHHON KapTUHE OT JBYX
cUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa ceera. udpakunoHHas peméTka. YCloBHE HAOMIOACHUS TJIABHBIX
MaKCHMYMOB IpH MaJICHUH MOHOXPOMATUYECKOTO CBETa Ha TUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

Texnuueckue ycTpoWcTBa U MPAKTUYECKOE TMPUMEHEHUE: OYKH, JIyIa,
dboToanmapar, MPOCKIIMOHHBINA armapaT, MUKPOCKOII, TEJIECKON, BOJOKOHHAS OITHKA,
nudpakImoHHas peneTka, moaspouI.

Jlemoncmpayuu

[IpsiMonuHeliHOE  pachpoCTpaHEeHHE, OTpaKEHHWE U MPEJOMIICHHE CBETa.
Onrtruueckue mpudopHI.

[lonHOe BHYTpeHHEE OTpakeHue. Mojielib CBEeTOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenu MUKpOCKOTa, TeJIECKOIIa.

HaGmonenne naTepdepeHum crera.

HabGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cniekTpa ¢ MOMOMIbIO IPU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEMIETKH.

HaGmonenue nosisipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3mepenue nokazaress NpeJoMIICHUS CTEKIA.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

HabGmronenune nucnepcuu cBeTa.

Pa3znen 6. OcHOBBI ClIeNMAJIBLHON TEOPUU OTHOCUTEIbHOCTH

['paHuIbl PUMEHUMOCTH KJIACCUYECKOW MEXaHUKH. [locTynarel crnenuaibHOU
TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOJYJA CKOPOCTH CBE€Ta B BaKyyME,
MPUHIIMIT OTHOCUTEILHOCTH DUHINITEITHA.

OTHOCHUTEIBLHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHME BpPEMEHHM U COKpallleHUE
JUTAHBL.

DHEPrus 1 UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBsA3b MacChl C DHEPrUe€l M MMITYJILCOM PEIATUBUCTCKOM YaCTHUIBI. DHEpPrus
MOKOSI.

Pazgea 7. KanToBas pusuka

Tema 1. Dnemenmot K6aHMOBOU ONMUKU

®otonbl. Gopmyna [lnanka cBsa3u 3Hepruu (HOTOHA C €ro YaCTOTOW. DHEPTUs U
UMITYJIBC (DOTOHA.



OtkpeiTue u uccienoanue Gorordpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dororpdexra. VYpaBHeHue OiiHmTelHa 1181 (porodddekra. «KpacHas rpaHuIa

dboTorddexra.

JaBnenue ceeta. OnbiThl [1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHnuueckue yCTpOICTBA M  MPAKTUYECKOE TMPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTuuk, coiHeuHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®dotor(peKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHeUIHEro (hoTodddekra.

CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopraa mo paccesHUIO —O-9aCTHII.
[Tnanerapuas monens aroma. [loctynatel bopa. M3nydenune u mormiomenue GOTOHOB
IpU MEPEX0JIE€ aTOMa C OJIHOTO YPOBHA dHEpPruu Ha Apyroil. Buael cnexktpoB. CnekTp
YpOBHEN 3HEPTUU aTOMa BOJOPOA.

BonnoBbie cBoiicTBa wactuu. Bomubl e bpoiis. KoprnycKyisipHO-BOJIHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuueckne yCcTpONCTBAa U MPAKTUYECKOE NMPUMEHEHUE: CIIEKTPAJIbHBIN aHaIU3
(cTieKTpOCKOIT), Ta3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmoneHne mMHEHYaThIX CIIEKTPOB H3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

Hab6mroneHne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKa3bIBAIOLIUE CIOXHOCTh CTpoeHHs sapa. OTKphITHE
paanoakTuBHOCTH. OmbIThl Pe3epdopna mo ompeneneHuIo cocTaBa pPaarMoOaKTHBHOTO
ns3nydenus. CBoicTBa anbda-, 6eTa-, raMmma-u3nydeHus. Biusane pagnoakTHBHOCTH Ha
YKVBBIE OPTraHU3MBI.

OtkpeiTHe mnpoTOHa W HeWTtpoHa. Hykionnas wmopens siapa [eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbda-pacnan. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-u3nydeHue.
3aKOH paJIMOAKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHbie cuibl. [edext maccsl spa.



SAnepHble peakuuu. Jlenenue U CUHTE3 sAI€p.

SAnepusbiil peaktop. TepmosinepHsiii cuntes. [Ipobnembl U MEpCHEKTUBBI A1EPHOM
DHEPIrEeTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPIETHUKH.

DOneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

MeTtonbl HaOJIIOIEHHS U PETUCTPALIUN I€MEHTAPHBIX YaCTHLI.

dyHaaMeHTaabHble B3auMOAeHCTBUSA. EAMHCTBO U3nyecKol KapTUHBI MUPA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHME: IO03UMETp, Kamepa
Buiibcona, siaepHbliil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TunK HOHU3UPYIOIIHUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3IUKH

Ortanel pa3BuUTHS acTpoHOMHH. [IpuKiIagHOE M MHPOBO33PEHYECKOE 3HAYECHUE
ACTPOHOMUH.

Bun 3Bé3mHoro wHeba. CosBesnus, sSpKue 3BE3ABI, IUTAHETHI, WX BHJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTouHuK 3Heprun CoJiHIA U 3BE31. 3BE3MIBI, UX
OCHOBHBIE€ XapaKTEPUCTUKH. J(MarpaMma «CeKTpadbHbIN KJIACC — CBETUMOCTDY. 3BE3/IbI
[JIABHOM TIOCJIEIOBATEIIBHOCTH. 3aBHCUMOCTh «Macca — CBETHUMOCTb» I 3BE3J]
[JIABHOM  MOcleqoBaTebHOCTU. BHyTpenHee cTpoeHue 3BE31. CoBpeMEHHbIE
IPEACTABICHUS O MPOUCXOKIECHUH U 3BONOIMU CoNHIA U 3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii IIyts — nHama [@anaktuka. Ilonoxkenue u gBwxkeHue CoJiHIIA B
lNamaktuke. Tunbl ramakTuk. PamguoranakTuku w kBaszapbl. YEpHBIE OBIPBI B SIpax
rajgaKTUK.

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa0O06na. Pasberanue ramakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

MacurabHas ctpyktrypa Beenennoil. Metaranaktuka.

Hepeménupie mpo0aeMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

HaGmronennsi HEBOOPYKEHHBIM TJa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKESHUH TSl OTIPE/ISTICHUS TTOJIOKEHUSI HEOSCHBIX O0BEKTOB HA KOHKPETHYIO JIATy:
OCHOBHBIE c03Be31si CEeBEpHOTO MONYyIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenns B Teneckomn Jlynsl, mnanet, Mueunoro [TyTu.

O06o0aromee MOBTOPEHUE

Ponb ¢hu3nky 1 aCTpOHOMHUHU B SKOHOMHUUYECKON, TEXHOJIOTHYECKOM, COITMaIbHON U
ATUYECKOU cdepax NeATeIbHOCTH 4YeJI0BEKa, POjb U MeCTO (DM3UKM U aCTPOHOMHH B
COBPEMEHHOW HAy4YHOW KapTHHE MHUpa, PoJjib (PU3NYECKOW TEeOpuH B (POPMHUPOBAHUU



MpEACTaBICHUNA O (PU3NYECKON KapTUHE MUpa, MECTO (PU3MYECKOW KapTHUHBI MHUpa B
o01IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca Gpusnku 6a3oBoro ypoBHs B 11 Kitacce ocyiiecTBisercs ¢ y4éToM
coJiep KaTesIbHbIX MEXIIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKH, OUOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meowcnpeomemnvle nouamus, CBS3aHHbIE C HM3YYEHHEM METOJOB HAyYHOI'O
MO3HAHUSA: SIBICHHE, HAYYHBIA (akT, rumnoresa, puanyeckas BEJIMYMHA, 3aKOH, TEOPHS,
Ha0JII0/IEHNE, SKCIIEPUMEHT, MO/ICJIMPOBAHUE, MOJIEh, U3MEPEHUE.

Mamemamuka: pelieHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIIMU:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HUX MPOEKIUMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, IPOU3BOJHBIE
AJIIEMEHTAPHBIX (PYHKIUMH, TPU3HAKU MOJ00US TPEYroJIbHUKOB, ONpEAesICHUE IMJI0Ia 1
iockux ¢uryp u o0bEMa Te.

buonozus: snexTpudeckue sSBICHUS B )KUBOM MPUPOJIE, KOJeOaTeIbHbIe IBUKCHUS
B JKMBOW MPHUPOJAE, ONTHUUYECKUE SIBJICHUSA B KUBOW NMPUPOAE, ACHCTBHUE paJHhallM Ha
KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAsi CTPYKTypa TBEPABIX TEll,
MEXaHU3MbI 00pa30BaHUs KPUCTAIIIMYECKON PEIIETKH, CIIEKTPAIbHbBIN aHAIU3.

l'eoepagpus; MarHUTHBIE MONIOCA 3€MJIM, 3aJI€KM MAarHUTHBIX PyZ, (OTOCHhEMKA
36MHOM [TOBEPXHOCTH, IPEICKA3aHNE 36 MIICTPSICEHUH.

Texunonoeua: JMHUM  DJIEKTpOIlepenad, TEHEepaTop IMEPEMEHHOro  TOKa,
ANEKTPOABUTATENb, MHIYKIIMOHHAS 11€Yb, pajgap, PaIuONpUEMHIK, TEIEBU30D, aHTCHHA,
tenedon, CBU-medyb, MPOCKIMOHHBIA ammapaT, BOJOKOHHAs OITHKA, COJHEYHAas
OaTapes.



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMUBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «@Du3uKa» Ha YPOBHE CPEAHETO OOIIETro
oOpazoBaHusi (0a30BbIi YpPOBEHB) TOJDKHO OOECHEYUTh JIOCTHMIKEHHE CIETYIONUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHMS Y4eOHOTOo mnpenmeTa «DuU3MKa» TOHKHBI
OTpaxaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalIIMXCS ~ PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEH TMO3WUIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUECHTAIINH, MO3UTUBHBIX BHYTPEHHHUX yOEXKICHH, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUICKOr0 OOIIEeCTBa, PACIIMPEHUE KU3ZHECHHOTO OIbITa
U ONbITa JEATCJIBHOCTA B TPOLECCE pealu3alldd OCHOBHBIX  HallpaBJICHUM
BOCIUTATEIbHOU I€SATEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb TPAXAAHCKOW TMO3UIUA OOYUYarOIIErocsi Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBa;

IPUHSATHE TpagULMOHHBIX 00IIeYeTOBEYECKUX I'YMaHUCTUYECKHUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JI€SITEIBHOCTH B HWHTEpPECAX TPakIaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3allNyg;

YMEHUE B3aUMOJIEUCTBOBATh C COLIMAJIBHBIMU MHCTUTYTaMU B COOTBETCTBUHU C UX
(GYHKIMSAMY U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUUCKOMN TPaKTaHCKON UACHTUIHOCTH, TAaTPHOTH3MA;

LIECHHOCTHOE OTHOLICHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHXECHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OILIGHUBATh CHUTYallMI0O W TPUHAMATh OCO3HAHHBIC DEIICHUS,
OPUEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
NESTENBHOCTHA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4)3¢TeTHYeCKOro BOCIIMTAHMS

ACTETHYECKOE OTHOLICHWE K MHPY, BKJIIOYAsl 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;

5)Tpya0BOro BOCIIUTAHMS:



MHTEPEC K pa3au4HbIM cdepam NpoPecCUOHATBHON NEATEIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp Oyaymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

FOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHMIO B 00JIaCTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6)3K0J10TNYeCKOro0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh  HKOJOTMYECKOM  KYJIBTYpbl, OCO3HaHHE TIJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE M OCYILIECTBIEHUE JCUCTBUM B OKPYXKAIOWIEW CpEAE HAa OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

paclIMpeHre OMbITa AESATEIbHOCTH 3KOJIOTMYECKOW HANpaBICHHOCTH HA OCHOBE
UMEIOLIUXCS 3HAHUMU M0 (PUBHKE;

7)IIeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3MUECKON HAYKU;

OCO3HAHME IIEHHOCTU HAYYHOW JEsTeNIbHOCTH, TOTOBHOCTh B MPOIECCe M3YUCHUS
GU3MKK  OCYIIECTBIATH  MPOEKTHYID M HUCCJENOBATEIbCKYIO  JCSTEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBUS:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaJIM3UPOBAThH MPOOJIEMY, paccMaTPUBATh
€€ BCECTOPOHHE;

ONPENENISATh LEJIH JIEATEIIbHOCTH, 3a/1aBaTh IApAMETPbl W KPUTECPUH HX
JIOCTHIKCHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBAEMbIX (U3UUYCCKHUX
SIBJICHUSAX;

pa3pabaTeiBaTh IUIAaH pEHIEHUS MPOOJIEeMbI ¢ YYETOM aHAIM3a HMEHOITUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€SATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEITbHOCTH;

KOOPJMHUPOBATh M BBIMIOJHIATH pabOTy B YCIOBUSX PEaJbHOTO, BUPTYAJbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKHe 1eCTBHA .

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU IIOHITUSIMHU UM METOJIaMHU
bu3nYecKol HAyKH;



BJIa/IeTh HABBIKAMHU Y4YEOHO-MCCIIEJIOBATEIBCKOM M TPOEKTHOW IEATENHHOCTU B
0o0nacTH (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IIOMCKY
METOJIOB pEIICHUs 3a7a4 (U3UUECKOTO COACp)KaHUS, NPUMEHEHHIO pa3IMYHbIX
METO/IOB TTO3HAHUS;

BIAQJIeTh BUAAMH JCSATEIbHOCTH TIO TMOJYyYEHUI0 HOBOTO 3HAHUS, €ro
WHTEpIpeTalny, IpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3UYHBIX YICOHBIX CUTYAIUIX,
B TOM YHCJIE TIPU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00J1aCTU (DU3UKU;

BBISIBJIATh IPUYMHHO-CIICACTBEHHBIE CBS3H U aKTYaJIM3UPOBATh 3a7a49y, BHIABUTATh
THIOTE3y €€ pElICHUs, HaXOUTh apTyMEHTHI i1l J0Ka3aTeIbCTBA CBOMX YTBEPKACHHIM,
3a/1aBaTh MapaMeTPbl U KPUTEPHUU PEIICHUS;

aHAIIM3UPOBATH TOJIYYCHHBIE B XOJI€ PEIICHHUS 3aJlauydl Pe3yNbTaThl, KPUTHICCKH
OILIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh © (HOpMYyIHpOBaTH COOCTBEHHBIE 3aJadd B  00pa30BaTEIbHOU
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CUTYAaIIHSIM, OIICHHBATh MPHOOPETEHHBIH OIBIT;

yMeTh TICPEHOCHTh 3HaHWSA TIO0 (QU3HKE B  MPAKTHYECKyl0  00JacTh
KHU3HEICITCTHHOCTH;

yMETb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCcTei;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, JOIMYCKAIOLKE aJbTePHATUBHBIE PEIICHUSI.

PabGora ¢ undgopmanmeii:

BJIa/IeTh HABBIKAMM TOJIydeHHs HMHQOpManuu (U3HUYECKOTO COJAEpXKaHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIISITh TOWUCK, AaHAJU3,
CUCTEMATH3allMI0 M WHTEPHpETalni0 HMHPOPMAIUU PA3JIUYHBIX BHIOB U GOpM
IPE/ICTaBIICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OPMAIUH;

UCIIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHUIA B
pEIICHNH KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX ¥ OpPraHU3alMOHHBIX 3a7a4 C
coOmogeHneM TpeOOBaHWM  JPrOHOMHUKH, TEXHUKH  OC30MAaCHOCTH, THUTHEHBI,
pecypcocOepexeHrs, TPABOBBIX W OTHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (PU3NYECKOTO COJIEP’KaHUS B Pa3IMUHBIX QopMmaTax ¢ y4yETOM
Ha3HaueHWs HWH(POpPMAIMA W TEJIEBOW ayauTOpWUU, BHIOMpAs ONTUMAIbHYIO (opmy
MIPE/ICTABIICHUS U BU3yalIU3aIlHH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA:
OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKHU M BO BHE-YPOUHOU IEATEITLHOCTH;
pacrio3HaBaTh NPEANOCHUIKA KOHPIUKTHBIX CUTYallui U CMSIT4aTh KOHQIUKTHL;
Pa3BEPHYTO M JIOTUYHO U3JIATaTh CBOK TOYKY 3pEHUA C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;



[IOHUMAaTh M MCIOJb30BaTh I[PEUMYIIECTBA KOMAHIHOW W WHIAMBUAYAIbHOU
paboThI;

BBIOMpAaTh TEMATUKy M METOJbl COBMECTHBIX JEUCTBHM C Y4YETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXK0I'0 YIE€HA KOJUICKTUBA,

[IPUHUMATh L€ COBMECTHOU AEATEIIbHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH
JNEUCTBUA MO €€ IOCTHKECHHUIO: COCTAaBIATH IUIAH JCHUCTBUM, PACIpPENeNsITh POJIU C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXKIaTh pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBAaTh KAauyeCTBO CBOEr0 BKJAaJa M KaXJIOTO y4YaCTHHKA KOMaHJbl B OOIIMIA
pPE3yNbTAT MO pa3paboOTaHHBIM KPUTEPHUSIM;

npejjaraTb  HOBBIE IIPOEKThbI, OLEHHMBATh MAEU C TO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE MTOBEICHUE B PA3JIMYHBIX CUTYyaLUX,
IPOSIBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh IMO3HABATENIBHYIO JE€ATEIbHOCTh B 00JacTH
(bU3UKHA U aCTPOHOMUH, BBISIBIATH TPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC
3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISTh IUIAH PELICHHS PAacU€THBIX M KaueCTBEHHBIX 3ajady,
IUIAaH  BBIMIOJIHEHHSI TPAKTUYECKOM paboThl C€ y4€TOM HMEIOUIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIMOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEAMOUTECHU;

nenaTh  OCO3HAHHBIM  BBIOOpP, apryMEHTHpPOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTbH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (POPMHUPOBAHUIO U TIPOSBIICHUIO SPYIAUIMA B 00J1acTH (DU3HKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

aBaThb OIEHKY HOBBIM CHUTyallusiIM, BHOCHTb KOPPEKTHBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIIAJICTh HaBBIKAMH ITO3HABATEIHHONW PEPIICKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA M MBICIUTEIBHBIX MMPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIB30BaTh TMPUEMBI pedIeKCHH JIS OICHKH CHUTYyallud, BBHIOOpa BEPHOTO
peleHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHHUS MO UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI M apTryMEHTHl JIpyTUX T@pPU aHAIW3€ pe3yJbTaTOB
NEeATEeNbHOCTH;

MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;



NpUHUMATh MOTHBBI M apryMEHTBl JPYTHMX T@IPU aHaJIW3€ pPe3yJIbTaTOB
IeSITeNbHOCTH;

MPU3HABATH CBOE MPABO ¥ MPABO APYTHX HA OIMIHOKH.

B mporecce mOCTHKEHUS JTUYHOCTHBIX PE3YJIHTATOB OCBOCHUS IMPOTPaAMMBI TIO
buzuke IS ypoOBHS  cpeaHero  ob6miero  o0Opa3oBaHMs Yy 00ydaroniuxcs
COBEPIICHCTBYETCS IMOLIMOHATLHBIN WUHTEJUICKT, IpenoIararonui
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIJIIOUYAIONIETO CIIOCOOHOCTh TOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOHN AMOIMOHAILHOUN Chephl, ObITH
YBEPEHHBIM B ce0e;

CaMOpPETYIMPOBAaHUsA, BKJIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTH 33 CBOE TOBEJICHHE, CIIOCOOHOCTh aIallITUPOBATHCS K AMOIIMOHAIBHBIM
MU3MCHCHHSIM U TIPOSIBIISATh THOKOCTbD, OBITh OTKPBITHBIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIFOYAIOIICH CTpPEMJICHHE K JOCTHKCHHUIO ICIHA W
yCIiexXy, OINTHMH3M, HWHHUIIMATHBHOCTh, YMEHHE JCHCTBOBaTh MCXOIS U3 CBOUX
BO3MO>XHOCTEH;

OMMATHH, BKIIOYAIONIEH CHOCOOHOCTh TOHHMMATh JMOIMOHAIBLHOE COCTOSTHHE
JIPYTHX, YYUTHIBATh €T0 MPU OCYIISCTBICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBHIO U
COTIePEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C
JIPYTUMH JIIOIbMH, 3a00TUTHCS, IPOSIBISITH HHTEPEC U pa3peiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 10 kj1acce mpeaMeTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh ChOPMUPOBAHHOCTD Y OOYUAIOIUXCS YMECHUI:

JEMOHCTPUPOBATh HA TMpPUMEpPax poJb U MecTo (PU3UKUM B (HOPMHUPOBAHUU
COBPEMECHHOM HAy4YHOM KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TEIbHOCTH JIIOJIEH;

VUUTHIBATh TPAHMUIBI TPUMEHEHUS  W3YYCHHBIX  (U3HYECKUX  MOJIETCH:
MaTepualibHas TOYKAa, MHEpIHalbHAsg CHUCTeMa OTcuéra, abCOMIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOJEIM CTPOCHHUS Ta30B, XUJIKOCTEM WM TBEPIABIX TEJ, TOYEYHBIN
AIEKTPUUCCKHH 3apsijl MPU pelieHn: (PU3NIECKUX 3a7a4;

pacrio3HaBaTh (pu3nueckue sBICHUS (TIPOLIECChI) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEIleCTBA H
ANEKTPOJMHAMUKHU: PaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIUMHEHHOE NBUKEHUE,
cBOOOIHOE TIAZICHUE TeJ, JBMKEHHUE MO OKPYKHOCTH, MHEPIIHS, B3aMMOJICHCTBHE TE,
muddy3us, OpOYHOBCKOE JIBHKEHUE, CTPOCHUE JKUIKOCTEN U TBEPIBIX TEJl, U3BMEHEHHUE
o0b€éMa Ted NpU HarpeBaHUU (OXJIAXKJICHHM), TEIUIOBOE paBHOBECHE, HCIapeHUeE,
KOHJICHCAIUsl, IUIABJICHUE, KPUCTA/UIM3alUsl, KHUIEHHWE, BJIAXHOCTh  BO3AYyXa,



MOBBILLICHUE JIABJIEHHUS Tra3a MPU €ro HArpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
rapaMeTpaMH COCTOSIHUSI Ta3a B M3O0MPOLIECCAX, DJIEKTPU3ALHUs TEJ, B3aUMOJECHCTBUE
3apsia0B;

OMHUCHIBATh MEXAaHUYECKOE JBUKEHUE, HCHOIb3yd (PU3NUYECKHUE BEJIUYMHBL:
KOOpJMHATa, MyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUJIa, UMITYJIbC
Tena, KUHETHYECKas »DSHEprus, TMOTCHIMAIbHAS »JHEPrus, MexaHudyeckas paborta,
MeXaHW4YecKasi MOIIIHOCTb; MIPU OMUCAHWUU MPABUIBLHO TPAKTOBATh (DU3NUYECKUN CMBICI
HCIIOJB3YEMbIX BEJIWYMH, HX OOO3HAYeHUsS W EIAUHUIBI, HAXOAuTh (OPMYIIbI,
CBSI3bIBAIOIIME JAaHHYIO (DU3UUYECKYIO BEJIMUMHY C APYTUMHU BEJIMUUHAMU,

ONUCHIBATh U3YUYECHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SIBICHUS, UCTIOJIB3YS
dbu3nYecKue BEIMUMHBL: JaBJICHUE Ta3a, TEMIIepaTypa, CPEIHsSI KHHETUYECKasi YIHEPTUsl
Xa0TUYECKOTO  JIBUKEHUS MOJIEKYJ, CpEIHEKBaJpaTU4YHAsi CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI dHEprus, padora rasza, kK0d(POUIMEHT MOJIE3HOTO
JEHUCTBHS TEIJIOBOTO JIBUTATEeNIsl, MPHU OMHCAHUW TMPABWIBHO TPAKTOBATh (PU3MUECKUU
CMBICJI HCIIOJB3YEeMbIX BEIMYHMH, UX OOO3HAUCHHS W €IUHUIIBI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMUMHY C APYTUMHU BEJIMUUHAM;

ONUCHIBATh H3YYCHHbIC DJICKTPUUECKHE CBOWCTBA BEIIECTBA MU JJICKTPUUECKUE
SBJICHUST (TMPOIECCHl), HCTONB3Ysl (PUIHMYECKUE BEIUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JI€, HAPSKEHHOCTD MOJIsl, MOTEHIMAJ, Pa3HOCTh MOTEHIIMAIOB; TIpHU
OMHMCAHWU TIPABWJIBHO TPAKTOBATh (PU3MUECKUN CMBICIT HCTOJB3yeMBIX BEJIMYMH, HX
0003HaYEeHUSI W €IUHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C APYTUMH BEJIMUYUHAMU;

aHAJIM3UPOBaTh (PUBHYECKUE TMPOIECCHl M SBJICHUS, HCMIONB3YysS (PU3HUECKUE
3aKOHBI U IPUHIIUIIBL: 3aKOH BceMUpPHOTO TAroteHus, I, II u III 3akonsl HeroTOHA, 3aK0H
COXpAaHEHUSI MEXaHMYECKOW DSHEPruu, 3aKOH COXpPAaHCHUS UMIYJIbCa, MPUHIUIT
CYyHEpIO3UIMA CWJI, TPUHIUII PABHONpPABUS HHEPUHAIBHBIX CHUCTEM OTCU€Ta,
MOJIEKYJIIPHO-KHHETUYECKYIO TEOPHUIO0 CTPOCHHUS BEIIECTBA, T'a30BbIC 3aKOHbBI, CBS3b
CpelHeW KWHETUYECKOM OHEPruu TEIUIOBOTO JBIDKCHHSI MOJIEKYN C aOCOJIOTHOMN
TEMIIEpAaTypOH, MEPBbIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHECHUS JJIEKTPUYECKOTO
3apsaa, 3akoH KysoHa, PUATOM pasinuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €T0
MaTeMaTH4YeCKOe BBIpAKEHUE U YCIOBUS (TPaHUIILI, 00JaCTH) IPUMEHUMOCTH,

OOBSCHATH OCHOBHBIC TPHUHIUIIBI JACHCTBHSA MAallWH, MPUOOPOB M TEXHUYECCKHX
YCTPOMCTB; pa3inyaTh YCIOBHS WX O€30IAaCHOTO HKCIOJB30BAaHHUS B ITOBCEIHEBHOMN
KU3HU,

BBITIOJTHATD DKCIIEPUMEHTBI 110 MCCIICIOBAHMIO (PM3UYCCKUX SBJICHUN U MPOIECCOB
C WCIOJIb30BAaHMEM TPSIMBIX W KOCBCHHBIX H3MEPEHHH, NMPH 3TOM (POpMYIUpOBAThH
npobiieMy/3aady M THUIIOTE3y Y4YeOHOTO SKCIEPUMEHTa, COOHMpaTh YCTAHOBKY U3
MPETIOKEHHOTO 000pYI0BaHUS, MPOBOJIUTH ONBIT U (DOPMYJIHUPOBATH BHIBOJIbI,



OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIUYUH, IPU 3TOM
BBHIOMpaTh ONTUMAIBHBIM CIMOCOO M3MEPEHUsT W UCIOJIb30BaTh H3BECTHBIC METOJIbI
OLICHKU ITOI'PEIIHOCTEN U3MEPEHUN;

HCCIIEeIOBATh 3aBUCUMOCTU MEXY (GU3NYECKUMU BEIMYMHAMU C UCTOJIb30BaHUEM
MPSIMBIX U3MEPEHUM, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yJIbTAThI
MOJTy4YEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIWYUH B BUJAC TaOIUIl U rpaduKoB, JeaTh
BBIBOJIBI 110 pe3yJibTaTaM UCCJIEIOBAHUS,

coOoaTh mpaBuiaa OE30MacHOr0 TpyAa NpH TMPOBEICHUM HCCIECIOBAaHUN B
paMKax y4eOHOro OHKCIEPUMEHTa, Y4YEOHO-UCCIEAOBATENbCKOM U MPOEKTHOM
NEATeIbHOCTH C HCMOJb30BAHUEM HU3MEPUTEIBHBIX YCTPOUCTB U J1aOOpaTOPHOTO
000py10BaHMUS;

pemaTth pacu€THbIC 3a7a4M C SBHO 3aJaHHON (DU3UYECKOU MOJEIbIO, UCIOIB3YSI
dbu3nUecKkue 3aKOHbI M TIPUHIIMIIBI, HA OCHOBE aHaju3a YCIIOBHS 3aJa4d BbIOMPATH
(bU3UYECKYI0O MOJENb, BBIACIATh (PU3UYECKHE BEIUYMHBI U (HOPMYIIBI, HEOOXOIUMBIC
TUIsl €€ peleHus, MPOBOJAUTh PacYEThl M OIICHUBATh PEabHOCTD MOJYYCHHOTO 3HAYCHUS
(bu3UYeCKON BEJIMUNHBIL;

peraTh KadeCTBEHHBIE 3a/Jaud: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYUBYIO
IIETIOYKY PpACCYXJCHUW C OMOpPOM Ha U3Yy4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue sIBICHHUS;

UCIIOJIb30BaTh MPU PEIICHUH Y4YEOHBIX 3aJlad COBPEMEHHbIE WH(OPMAIMOHHbBIE
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETAUUU M MPECTABICHUS
yu4eOHOM W HAy4YHO-TIOMYJISpPHOW UWHOOpPMAIMKM, TMOJYYEHHOM U3  Pa3IudHbIX
MUCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIyHaeMyr0 HHGOPMAIIHIO;

NPUBOJUTH MPUMEPHI BKJIA/la POCCUUCKUX MU 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOMIETO0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU IS
oOecrieueHusi 0€30MACHOCTU TPU OOpalieHuHu C MNpudopaMud U TEXHUYECKUMH
YCTpPOMCTBAMH, ISl COXPAHEHUS 30POBbSA U COOJIIOJACHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaTh B IPYIINE C BHIMOTHEHUEM PA3IMYHBIX COIUATBHBIX POJICH, MJIAHUPOBATh
paboTy TpyMNIbl, pPAIHOHAIBHO PACIPEACNATh OO0S3aHHOCTH U IUIAHUPOBATh
NEeATEeNIbHOCTh B HECTAHJIAPTHBIX CUTYaIMSIX, aJ€KBAaTHO OLICHUBATH BKJIAJ KaXXI0r0 U3
YYaCTHUKOB I'PYMIIbI B PEIIEHUE PACCMaTPUBAEMOI TPOOIEMBI.

K xonny oOyuenuss B 11 kiacce npeaMeTHble pe3yibTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPax poJb U MecTOo (GU3NKU B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4YHOM KAPTHHBI MHUpPAa, B PpAa3BUTUM COBPEMEHHOW TEXHUKU U



TEXHOJIOTUM, B IPAKTUYECKOM JAECATEIBHOCTH JIIOAEH, LEIOCTHOCTh U EIUHCTBO
(u3nUecKOl KapTUHBI MUDPA;

YUYUTHIBATh TPAHUIIBI IPUMEHEHUSI U3YUYEHHBIX (PU3HUECKUX MOJIENICH: TOYCUHBIM
AIEKTPUUYECKUI 3apsif, JIyd CBETa, TOUCUHBIH UCTOUHHUK CBETA, SIICPHAS] MOJIENIb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOTO si/ipa NPy pelieHuu GU3nYecKuX 3a1ay;

pacrio3HaBaTh (usnueckue sBJICHUS (TIPOLIECChI) U OOBSACHITH UX HAa OCHOBE
3aKOHOB SJIEKTPOJWHAMHUKA W KBAHTOBOM (PU3HUKHU: DJIEKTPUYECKas MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JEWCTBUS TOKAa, B3aUMOJICUCTBUE
MarHuTOB, JICKTPOMATrHUTHAS UHAYKIUS, JEHCTBHE MAarHUTHOTO TOJIS Ha MMPOBOJIHUK C
TOKOM W  JBWXKYIIUWCS  3apsill, OJJCKTPOMArHUTHbIE KOJeOaHWS U  BOJIHBI,
IPSIMOJIMHEHHOE PACTIPOCTPAHEHHE CBETA, OTPaKEHUE, MpesioMiIeHue, HHTepdepeHIIns,
nudpakius W TOJIpU3alvs CBeTa, JUCIEpPCUs CBeTa, (POTodNEKTpudecKuil 3P hexT
(boToapdexT), cBeTOBOE aBlICHHWE, BO3HUKHOBEHHME JIMHEMYATOrO CIHEKTpa aroma
BOJOpPO/a, ECTECTBEHHAS U UCKYCCTBEHHAS PaIMOAKTUBHOCTb;

OMHUCHIBATh M3YYCHHBIC CBOMCTBA BeEIIeCTBa (DJIEKTPUUYECKHE, MAarHUTHBIC,
ONTHYECKUE, DIECKTPUUECKYIO MPOBOAUMOCTh PA3IUYHBIX CPE) M DJICKTPOMATHUTHBIC
sIBJIICHUS (IIPOIIECCHI), UCTONIB3Ysl (PU3MUECKHE BEIUYUHBI: AICKTPUUECKHUI 3apsijl, cuia
TOKa, DOJEKTPUUYECKOE HAaIpPSDIKCHHE, JJICKTPUYECKOE COMPOTUBICHHE, PA3HOCTh
MOTEHIIUANIOB, JJIEKTPOABMXKYIAs cujiia, paboTa TOKa, MHAYKIMS MAarHUTHOTO TMOJIS,
cuna Awmrepa, cwia JlopeHna, UHAYKTUBHOCTh KaTYIIKH, SHEPTHs DJIEKTPUUYECKOTO U
MarHUTHOTO TOJIeH, IEPUOJ] M YacToTa KoseOaHuii B KoiebaTeaTbHOM KOHTYpE, 3apsl U
CHWJIa TOKa B MPOIIECCE TapPMOHMYECKHX HIIEKTPOMArHUTHBIX KoJieOaHUM, (POKyCHOE
paccTosiHMEe W ONTHYecKash Cujla JIMH3bI, MPU ONUCAaHUU MPABUIBHO TPAaKTOBATh
(u3MYECKHIT CMBICI KCIIONB3YyEMBIX BEIMUMH, UX 0003HAUYCHUS U CAMHUIIBI, YKA3bIBATh
(bopMyIIbI, CBSA3BIBAIONINE TAHHYIO (DU3UYECKYIO BETUYUHY C APYTUMU BEIHUYNHAMY,

ONMKCHIBATh N3YYCHHBIC KBAHTOBBIC SIBICHUS U MPOLIECCHI, UCTIONB3Ys (PU3NYECKUE
BEJIMYMUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJH, JJWHA BOJIHBI M YacTOTa CBETA,
SHEPTUs U UMITYJIbC (DOTOHA, TIEPHUOJ] MOTypacnaaa, YSHEPTUs CBA3H aTOMHBIX sJIEp, MPH
OMHMCAHWH TPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICT HCTHOJIB3YEMBIX BEIUYWH, UX
0003HAaYEHUSI W EIUHUIIBI, YKa3bIBaTh (DOPMYJIIbI, CBA3BIBAIONINE MAHHYIO (PHU3UYECKYIO
BEJIMYHMHY C JPYTUMH BEJIMUYMHAMHU, BHIYHCIATH 3HAYCHUE (PU3NMUECKON BETUYNHBI;

aHANMM3UPOBaTh (PU3MYECKUE TPOLECCHl W SBICHUS, WCIONB3Ys (QU3NYECKUe
3aKOHbl M TPUHUUIBL: 3aKOH OMa, 3aKOHBI TMOCIEAOBATEIRHOIO M MNapalljIeIbHOTO
COCMHEHUS IPOBOAHHUKOB, 3aKOH J[xoyns—JIeHma, 3akoH 3JIEKTPOMArHUTHOU
WHIYKIHUHM, 3aKOH NPSIMOJIMHEHHOIO paclpoOCTPaHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIIOMJICHHS CBETa, ypaBHeHUEe DWHITEHHA 1 hoToddhdeKTa, 3aKoH
COXpaHEHMSI DHEpPruU, 3aKOH COXPAHEHUsS  UMIIyJIbCa, 3aKOH COXpPaHEHUs
AJIEKTPUUYECKOTO0 3apsiia, 3aKOH COXpPaHEHHsS] MacCOBOTO YMcCIia, MOCTylaThl bopa, 3akoH



PaZAMOAaKTUBHOIO pacajia, Ipu 3TOM Pa3IMyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0
MaTeMaTUYeCKOE BhIPAKEHUE U yCIOBUS (TpaHULbI, 001aCTH) TPUMEHUMOCTH;

ONpeeNsITh HAMpaBICHUE BEKTOpAa MHAYKIIMM MArHUTHOI'O TOJS MPOBOJHHMKA C
TOKOM, CuJibl AMrniepa u cuiibl Jlopenna;

CTPOUTh U ONUCHIBATh M300paKeHHE, CO3/1aBAa€MOE€ IUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJIHATD KCIEPUMEHTHI IO UCCIIENOBAHUIO (DU3UYECKUX SBJICHUN U MPOLIECCOB
C HWCIOJB30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHH: TpHU 3TOM (HOpMyIHpoBaTh
npoOjeMy/3aady W THUIIOTE3y YYEOHOTO SKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3
IPEI0KEHHOTO 000PYI0BaHUS, IPOBOUTH OIBIT U ()OPMYIMPOBATH BEIBOJIBI;

OCYIICCTBIISITH TIPSAMBIC ¥ KOCBCHHBIC M3MEPEHUS (PU3NICCKUX BEITUYNH, TIPH ITOM
BbIOMpATh ONTUMAJIbHBIM CHOCOO M3MEpPEHUS M MCIOJb30BATh M3BECTHBIE METO/IbI
OLICHKH IIOI'PELIHOCTEN U3MEPEHNU;

UCCJIEIOBAaTh 3aBUCHUMOCTU (DU3UYECKUX BEJIMYMH C HCIOJIB30BAHUEM MPSIMBIX
WU3MEPCHMIA: TPU OTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH PE3yJIbTaThI
MOJIYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHUJE TaOIUI U TpadUKOB, AeNaTh
BBIBO/JIbI IO PE3YJIbTATAM UCCIIECIOBAHUS;

coOnoaTh MpaBWiia 0E30MacCHOTO TpyAa MPU NPOBEACHUU MCCIEIOBAHUN B
paMKax y4eOHOro OKCIIEPUMEHTa, Y4YEOHO-HUCCIEAOBATENbCKOM U MPOEKTHOMN
JESTENBHOCTH C MCIOJBb30BAaHUEM HW3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000py10BaHMS;

pemath pacu€THbIE 3aJa4M C SBHO 3aJlaHHON (PU3NYECKOW MOJIENBIO, UCIOJIb3YsI
¢u3nueckre 3aKOHbI W TMPUHIUIBI, HA OCHOBE aHaliu3a YCJIOBHS 3a/ladyd BBHIOMPATH
(bU3HUYECKyI0 MOJENb, BBIACIATh (PU3UYECKHE BEIUYMHBI B (HOPMYIBI, HEOOXOIUMBIE
ISt €€ peleHus, TPOBOAUTH PACUETHI M OLIEHWBATH PEaIbHOCTh MOJTYUYEHHOTO 3HAYCHUS
(br3UIeCKON BEJIMUNHBIL;

pemiath KadyecTBEHHBIC 3a/aud: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUUBYIO
LENOYKY PACCYKIEHUH C OMOpod Ha MH3YUYCHHbIE 3aKOHbBI, 3aKOHOMEpPHOCTU U
bu3nvecKue SIBICHUS;

MCIIOJIb30BaTh TP PEIICHUH y4eOHBIX 3a/ad COBPEMEHHbIC HH(OPMAIMOHHBIC
TEXHOJOTUU JJIS TIOMCKA, CTPYKTYPUPOBAHHS, WMHTEPIPETANMH U TMPEACTABICHUS
y4eOHOW ¥ HAy4YHO-TIOMYJSpHOW WHQOpMAIMK, TMOJYyYEHHOHM W3  Pa3IUYHBIX
HMCTOYHUKOB, KPUTHUECKHN aHATU3UPOBATH MOTy4aeMyI0 HHPOPMAITHIO;

OOBSCHATH MPUHIUIIBI JACHUCTBUS MaIIuH, TPUOOPOB M TEXHUUYECKUX YCTPOMUCTB,
pa3nu4aTh YCIOBHS MX 0€30MacHOTO UCTIOJIB30BAHUS B TTIOBCETHEBHOM JKU3HM;

MPUBOJIUTH TPHUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, B 00BSICHEHUE TTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOT UM,



MCTIONb30BaTh TEOPETUYECKHE 3HAHHUA MO (U3MKE B MOBCETHEBHOW KHU3HHU IS
oOecrieyeHus: 0€30MAaCHOCTM MpH OOpalleHMH C MOpudopaMud U TEXHUYECKUMU
YCTPOMCTBaMHU, IJIsi COXPAHEHUS 370POBbS U COOJIIOJIEHUS HOPM DKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B rpyIIIe ¢ BBIMOJIHEHUEM Pa3IMYHbIX COIMANBHBIX POJICH, MIIaHUPOBATh
paboTy TpyMNIbI, palMoOHANTBHO pacHpeneisiTh OO0S3aHHOCTH H  TUIAHUPOBATH
JESTeNTFHOCTh B HECTAaHAAPTHBIX CUTYAlHsX, aJICKBATHO OIICHUBATH BKJIAJ Ka)JIOTO U3
YYaCTHHKOB TPYIIBI B PEIICHUE PacCMaTPUBAEMON MTPOOIIEMEI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
Ne ni/m HaumeHnoBaHue pa3/iejioB U TeM MPOrPaMMBbI Koausecrso uacos
Bcero Konrpoabubie | IlpakTuyeckue
padoThI padoThI
Pa3znea 1.OU3UKA U METO/Ibl HAYYHOT' O ITIO3HAHUSA
1.1 ®du3MKa 1 METOJIbl HAYYHOT'O TIO3HAHUS
Hroro no pazneny
Paznen 2.MEXAHUKA
2.1 Kunematuka
2.2 Junamuka
2.3 3aKOHBI COXpPAHEHUSI B MEXaHUKE 1 1
Hroro mo pazgeny 18
Paznen 3.MOJIEKYJISAIPHAS ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU 9 1
3.2 OCHOBBI TEPMOIMHAMHUKHU 10 1
3.3 ArperartHble COCTOSIHUSI BemiecTBa. Da30BbIC MEPEXOIbI 5
Hroro mo pazgeny 24
Paznen 4.9JIEKTPOAUHAMUKA
4.1 DneKTpocTaTuKa 10
4.2 [TocTosHHBIN 3EeKTpUYECKUN TOK. TOKH B pa3InyHBIX Cpeax 12 1
Utoro no pazneny 22
PesepBHOe Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4




11 KVIACC

KoaudecTBO 9acoB

Nen/m | HaummeHoBaHHe Pa3/1esioOB H T€M MPOTrPaMMbI Beero Kontpoasmpie | Tpaktudeckue
padoThI padoThI
Pa3znea 1.9JIEKTPOJIUHAMHUKA
1.1 MaruauTtHoe nose. DJeKTpOMarHuTHas HHIYKIUS 11 1 3
Hroro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHBI
2.1 MexaHuYecKue U 3JIeKTPOMarHUTHbIE KOJIEOaHUsI 9 1
2.2 MexaHn4yecKue 1 3J1eKTPOMarHUTHbIE BOJIHbI 5 1
2.3 OnTHka 10 3
Hroro nmo pazgeny 24
Pa3zaen 3.0CHOBBI CHEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
3.1 OCHOBBI CHIEITUATHFHON TEOPUH OTHOCUTEIHLHOCTH 4 1
Hroro mo pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHThl KBAHTOBOUW ONTHKHU 6
4.2 Crtpoenue atoma 4
4.3 ATOMHOE PO 5
Hroro no pazgeny 15
Paznen 5.9JIEMEHTbBI ACTPOHOMUHU U ACTPO®PU3UKHU
5.1 ‘ DneMEeHThl aCTPOHOMHUU U acTPOPU3UKU 7 1 ‘
Wroro mno pazneny 7
Pa3nen 6.0bOBIIAIOIIEE IOBTOPEHUE
6.1 O6o0matroiee MOBTOPEHUE 4 ‘
Htoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7




