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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa HAa OCHOBE MOJIOKEHUU U TpeOOBaHMI K pe3ysibTaTam
OCBOECHHUSI OCHOBHOW 00pa3oBaTeNbHOW Mporpammel, npencraBieHHbx B OI'OC
COO, a Takxe c yuéroM (penepaibHO paboudeil mporpaMMbl BOCIHUTAHUS U
KOHIIETIMU TpenojaBaHusi yueOHoro mnpeaMera «®duszuka» B 00pa3oBaTeNbHBIX
Opra’Hu3auusax Poccuiickoi Oenepannu, peannu3yroInX OCHOBHbIE
o0pa3oBaTeIbHbIE TPOTPAMMBI.

Conepxxanue mporpaMMbl 10 (u3MKe HampaBieHO Ha (HOPMUPOBAHUE
€CTECTBEHHO-HayYHOW KapTUHBI Mupa oOydaromuxcs 10-11 xmaccoB mpwm
o0yuyeHuu ux Qu3nke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JIEATEIIbBHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO k
IJIAHUPYEMBIM JIUYHOCTHBIM, TPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKKe YYUTHIBAET HEOOXOJAMMOCTh peaU3allUh MEXKMPEIMETHBIX
CBA3€H (PU3MKM C €CTECTBEHHO-HAyYHBIMH Yy4Ye€OHbIMU mNpeaMeramu. B Hel
OMPENIENAIOTCS OCHOBHbBIC 1I€NIM U3y4YeHHS (DU3UMKU HA YPOBHE CPEIHEro OOIlero
o0pa3zoBaHus, IJIAHUPYEMbIE PE3YyJbTAaThl OCBOCHUSI Kypca (PU3UKHU: JIMYHOCTHBIE,
MeTanpeMETHbIE, MPeAMETHbIC (Ha 0a30BOM yPOBHE).

[Iporpamma 1o hu3uKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YyJIbTaThl OCBOCHUS Kypca Pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTaThI MO T01aM 00yUYEeHUS;

e coJepxkaHue yuyeOHOro npeaMera «Ou3nka» 1o rojgam oOyyeHus.

®dusnka Kak Hayka O HauOoree OOIIMX 3aKOHAX MPUPOIbI, BBICTyIas B
KauyecTBe y4eOHOro MmpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxatoiieMm Mupe. llIkonpHbIN Kype GU3UKH — CUCTEMOOOpa3yIOITUi
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (U3UUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB U SIBIICHWM, H3y4aeMbIX XUMHEH, Ouomoruei,
dbusnueckorr reorpadueid u acTtpoHomueu. Mcmonb3oBaHWE W AKTHMBHOE
NpUMEHEHUE  (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep U pa3BUTHUE
pPa3HOOOpa3HbIX TEXHOJOTMM B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIYYEHHUs] HOBBIX MATEpPHAJIOB C 3aJlaHHBIMH CBOMCTBAMU U JIPYTHX.
N3yuenne (u3nkd BHOCUT OCHOBHOW BKJIaJ B (POpMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTUHBI Mupa oOydYarolmuxcs, B (OPMHUPOBAHUE YMEHUN MPUMEHSTH
Hay4YHBIM METO]I MO3HAHUS MPHU BBIMOJHEHUN UMU YUEOHBIX UCCIIETOBAHUML.

B ocHoBy kypca (usuku Uisi YpOBHSL CpEAHEro O0OIIero oOpa3oBaHUs
MOJIOKEH PAl HJEH, KOTOphlE MOXXHO paccMaTpUBaTh KaK MPUHIUIBI €ro
MOCTPOCHMUSI.



Hoess yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISIETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COAEPKUT MaTepHual U3 BCeX pa3feiaoB (U3UKH, BKIIOUAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOU (PU3UKHU.

Hoes cenepanuszayuu. B cooTBEeTCTBUM ¢ HEW Matepual Kypca (U3UKHU
o0beMHEH BOKpYr (Qusnueckux Teopuil. Begymum B Kypce sBIsSeTCS
(dbopMupoBaHUEe MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAT€pHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. BEE peanuszanus TpeArnosiaraeT HCIOIb30BaHUE
r'YMaHUTApHOTO MOTEHIHaNa (PU3HUYECKON HAayKH, OCMBICIICHHE CBS3U Pa3BUTHUS
¢u3uk Cc pa3BUTHEM OONIECTBa, a TakXke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTHUYECKUMHU MPOOIEMaMHU.

Hoess npuknaonoti  nanpasnennocmu. Kypc ¢dusukum mpeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKHUX U TEXHOJIOTMYECKHUX MPUIIOKEHUN
W3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoess skonocuzayuu peanusyercsi TOCPEICTBOM BBEICHHS HJIEMEHTOB
COJIepKaHMsl, TOCBSMIEHHBIX 9SKOJIOTMYECKUM Tpo0JeMaM COBPEMEHHOCTH,
KOTOPBI€ CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a Takke OOCYXKIACHUs
po0JieM palMOHATBHOTO NPUPOAONIOIb30BAHUS U IKOJIOTUYECKOU 0€30MacHOCTH.

CTep>KHEBBIMU 3JIEMEHTaMH Kypca (U3UKU Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SABJISAIOTCS (husmueckue Teopun ((hopMHpoBaHHME TPEICTABICHUH O
CTPYKTYp€ MOCTPOEHUsI PU3NUECKON TeopuH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUAIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O TPUPOJE, TIpaHUIlaX
MPUMEHUMOCTH TEOPHH, JJisI ONUCAHUS E€CTECTBEHHO-HAYUYHBIX SBJICHUN U
MIPOIIECCOB).

CHUCTEMHO-IESITEILHOCTHBIN MOAX0A B Kypce (PU3MKU peanu3yeTcsl Mpex]ie
BCEro 3a CUET OpraHu3allid HKCIEPUMEHTATBLHON AESTEIbHOCTH OO0yYaroU[UXCS.
Jlnst  GazoBoro ypoBHS Kypca (U3MKM — 3TO HCIHOJIb30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB U JIabOpaTOpHBIX padoT,
KOTOpBIE B mporpamme no (usuke oObeIMHEHBI B OOLIUNA CIHCOK YYEHUYECKUX
MpaKTUYECKUX paboT. BrljeneHue B yKa3aHHOM IepeuHe J1abopaTOpHBIX padorT,
MPOBOJAMMBIX JUISI KOHTPOJIE W OIIEHKH, OCYIIECTBISIETCS  Y4YaCTHUKaMU
0o0pa3oBaTeIbHOTO TMpoIecca MCXOJd U3 OCOOCHHOCTEH IUIAaHMPOBAHUS U
ocHamleHusi kaOuHera ¢Qusuku. Ilpu »sToM obOecneunBaeTcsi OBIaJACHUE
0o0y4YaromuMHUCs YMEHHUSIMU TMPOBOAUTH KOCBEHHBIE H3MEPEHUs, MCCIIECIOBAHUS
3aBUCUMOCTEM (DU3MYECKUX BEIWYMH M TIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIJIOKEHHBIX TUIIOTES.

Bonpuioe BHUMaHME YIENsETCS PEHICHUIO PAcYETHBIX M KaueCTBEHHBIX
3amad. [lpu 3TOM 17151 pacd€THBIX 3a/ady MPUOPUTETOM SIBISIIOTCS 3a/1adyd C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIbIO, TTO3BOJISIIONIME MPUMEHSTh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjesa Kypca, TaK U UHTErpUpys 3HAHUS U3
pa3HBIX pa3neioB. /[ KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISIFOTCS 3aJlaHUs Ha
oOBbsSICHEHUE MPOTEKaHUs (U3UYECKUX SBJICHUM U TPOILIECCOB B OKpYKarouien
KU3HM, Tpelyrouue BbIOOpa (u3nueckoil Molenu sl CUTyallud TMPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ TpeboBanusmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CIeUeHUI0 Y4eOHOro mpolecca 0a30BbI ypOBEHb Kypca
(U3UKH HA YPOBHE CpeAHEro 001Iero o0pa3oBaHusl TOJKEH U3Y4aThCs B YCIOBUAX
MpeaMETHOro KabuHeTa (U3UKHU WM B YCJIOBUSX MHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAy4YHOTO IuKJIa. B kaOuHere (U3UKH JOIKHO OBITh
HeoOxoauMoe JabopaTopHoe OOOpYy/IOBaHUE [Jisi BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMme mo (pU3MKe YUEHHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.
JleMoHCTpanuoHHOE 00OpyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOECIEUYMBAET IMOCTAaHOBKY
MEPEUYNCIEHHBIX B TMporpaMMe T0 (HU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
WCCJICIOBAHMUS  WM3Y4YaeMbIX  SIBICHHA W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHUH.
JlaGopaTtopHoe 00OpyJOoBaHUE JUISI YUYEHUUYECKUX TMPAKTUYECKUX padoT
dbopmupyeTcsi B BHJIE TEMAaTHUUYECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOyYaOMMXCA. TeMaTH4ecKhe KOMILIEKTHI
1abopaTopHOrO OOOPYJIOBAHMS JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
W3MEPUTEITHLHBIX CUCTEM B BHJIE IMTU(DPOBBIX Ta0O0OPATOPUA.
OCHOBHBIMH 1IEJISIMU U3YU€HUS (U3UKH B 00111€M 00pa30BaHUU SBIISIFOTCS
e (¢opMHUpOBaHUE HUHTEpPECAa U CTPEMJICHHUS] OOYYaIOIIUXCA K HAyYHOMY
W3YYCHUIO TIPUPOJIBI, PA3BUTHE WX HHTEIUICKTyAIbHBIX W TBOPYECKUX
CIOCOOHOCTEH;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe MTO3HAHUS U (PopMUpPOBAHUE
MCCIIEIOBATEILCKOTO OTHOMICHHSI K OKPYKAIOIINUM SIBIICHUSIM;

e (opMHUpOBaHUE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTara HU3YUYCHHs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAThHBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHue yMeHUH OOBSCHATH SBJICHHUS C HCIOJb30BAaHUEM
(bu3HYecKNX 3HAHUH ¥ HAYYHBIX JJOKA3aTeIbCTB;

e (opmupoBaHme mpeACTaBICHUN O poiu (PUUKH IS Pa3BUTHS IPYTUX

€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHue 3TUX I1eiel 00ecreynuBaeTcsl pelieHueM CIeIyIolUX 3a7a4d B
npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CpEIHET0 0011ero o0pa3oBaHus:



e TIpHOOpETEHUE CHUCTEMBI 3HAaHUU 00 o0mmx dbusndecKux
3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO (U3HUKY, SJIEKTPOAUHAMHUKY, KBAaHTOBYIO (U3UKYy U
AJIEMEHTHI aCTPOPU3HUKH;

e (¢opMHUpOBaHUE YMEHUWU TMPUMEHSITH TEOPETUYECKUE 3HAHUS  JUIs
OOBsICHeHUS (PU3WYECKUX SABJICHUH B TIPUPOAEC H ISl TPUHSATHSA
MPAKTUYECKUX PEMICHUN B MIOBCEIHEBHOW KU3HH,

e OCBOCHHME CIOCOOOB pEIICHHUs] PAa3IUYHBIX 3aJad C SBHO 3aJaHHOMN
¢uzmyeckol MOJENbI0, 3aJad, IMOJpPa3yMEBAIOIIUX CaMOCTOSITEIbHOE
co3JaHue (pU3NYECKON MOJENH, aleKBaTHOM YCIOBUSM 3a]1auu;

e TMOHMMaHUE (PU3NYECKUX OCHOB W TMPHUHIIMIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTHUECKUX MPOIIECCOB, UX BIMUSHUS HAa OKPYKAIOIILYIO
cpeny;

e OBJIAJICHHE METOJIaMH CaMOCTOSITEJILHOTO IUJIAHUPOBAHUS U TMPOBEIACHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAIM3a W UHTEpHpeTanuu HUH(opMaluy,
onpeieNIeHUs JOCTOBEPHOCTHU MOJTYUYEHHOTO PE3YIbTaTa;

e CO3JlaHUE YCIOBUU JIJISl Pa3BUTUS YMEHUHN MPOEKTHO-KUCCIIEI0BATEIbCKOMH,
TBOPYECKOM JIESITETbHOCTH.

Ha wm3yuenuwe ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpPEIHETO OOIIEro
obpaszoBanus otBoauTCs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B Heneso), B
11 xmacce — 68 yacoB (2 yaca B HEIEIIO).

[Ipempnaraempiii B mporpaMme 10 (U3MKE IMEpeYeHb JTa0OpaTOPHBIX W
MPaKTUUYECKUX paboOT SBISIETCS PEKOMEHJAOBAHHBIM, YUYUTENb JElaeT BBIOOP
MpOBEJICHUs Ja0bOpaTOPHBIX pabOT U OMNBITOB € YYETOM HMHAUBUIYATBHBIX
0COOEHHOCTEH 00yJaroIIUXCsl.



COIEPKXAHUE OBYYUEHUA
10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT 0 MO3HAHUSA

®usuka — Hayka o mpuponae. HayuHble MeTOIbl MO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp »3KcnepuMeHTa W TEOpUM B MPOUECCE MNO3HAHUSA TMPUPOJIBIL.
DKCIEepUMEHT B (hU3UKE.

MogenupoBanue (QuU3NUECKUX SIBICHUN M mpoleccoB. HaydHbie TUMOTE3HI.
dusnueckrue 3aKOHbI U T€OpUHU. ['paHUIIbl MPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IpuHUIKT COOTBETCTBUS.

Ponp u mecto dusuku B GOpMUPOBAHUU COBPEMEHHOW HAYyUYHOW KapTUHBI
MHPA, B IPAKTUUECKON AEATEIbHOCTH JIIOAEH.

Jlemoncmpayuu

AHallorOBbIE M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JTATYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe nBUkKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHIKCHUS.
Cucrema otcuéra. TpaekTopusi.

[Tepemenienne, ckopocTh (CpeaHssi CKOPOCTh, MTHOBEHHAs CKOPOCTH) H
YCKOpPEHUE MAaTEepHaIbHOW TOYKH, MX IMPOEKIMM HA OCU CUCTEMbI KOOpJHUHAT.
Clio)keHue nepeMenIeHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOE nBHKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, NYyTH H NEPEMEIICHUS
MaTE€pUAITBHOU TOYKH OT BPEMEHH.

CBobOomHOE TajieHue. Y CKOpeHrne CBOOOTHOTO MaACHHS.

KpuBonuueitnoe  aBwxeHue. J[BUKeHHWE  MaTEpUAIBHOW  TOYKH IO
OKPYHOCTH C ITOCTOSHHOM MO0 MOAYJIF0 CKOPOCTBHIO. YTJI0Bas CKOPOCTh, TUHEWHAs
ckopocTs. [lepuoa u yactora obpamenus. [leHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHnueckne yCTpOWCTBA UM IMPAKTUYECKOE NPUMEHEHHE. CHUIOMETP,
JNBH>KEHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE NEPEAAUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPALMS KMHEMATHYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[Ipeo6GpazoBanne ABMKEHUN C UCITOIBL30BAHUEM MPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenvie nBuKeHHs] Tena, OpOILIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOIHOTO MaIeHUSI.

Hampasnenne ckopoCcTy npu ABMKEHUU IO OKPYIKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydyeHrne HEpaBHOMEPHOTO IBHXKEHUS C LIEIBIO ONPEEIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHONIEHHS MEXAY NyTAMH, MNPOMJICHHBIMU TEJIOM 34
MOCJIEAOBATENBHBIE PABHBIE IPOMEXKYTKA BPEMEHU NPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyeHune NBMKEHU 1IAPUKA B BA3KOU KUJIKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. Jlunamuxa

[Ipuamun  otHocutenbHOCTM  ['amunes.  llepBbld  3akoH  HproToHa.
NuepuyanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepnosunuu cui. Bropoi 3akoH HerotoHa
JUIS. MaTEpUaIbHON TOUKHU. Tpernii 3akoH HproTOHA 1151 MaTepuaibHbBIX TOUEK.

3akoH BcemupHoro TtsiaroreHua. Cumia Ttsoxectu. llepBas kocmuueckas
CKOPOCTb.

Cwuita ynipyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunbl Tpenus (mokost, ckoyibxeHus, kaueHus1). Cuia tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUs U cuiia TpeHus nokos. KosdduuueHt tpenus.
Cuna COnpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH WU Tas3e.

[locTynaTenpHOE U BpalaTeabHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MoOMEHT Cuiibl OTHOCHUTENIBHO OCH BpalleHus. Ilmedo cunbl. YcioBus
paBHOBECHS TBEPIAOIO TETA.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE. MOAIINITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBIIEeHME MHEPLIU.

CpaBHeHHE MacC B3aUMOAECHCTBYIOIINX TEI.

Bropoit 3akon HeroToHa.

N3mepenune cun.

Clio)keHue Cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehOpMallvu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U MTAJIEHUH.

CpaBHEHME CHJT TPEHUS TTOKOSI, KAUEHUS U CKOJIBKECHUS.

YcnoBus paBHOBECHUs TBEPAOIO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padomol

N3yuenne nBuxeHns Opycka Mo HaKJIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
PE3UHOBOM 00pa3Ile, OT Ux AedopMaliii.

UccnenoBanne ycinoBHil pPaBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3axoHnbl cOXpaneHUs 6 MeXAHUKE

Mmnynec MarepualbHOW TOUYKH (Tena), CHCTEMbl MaTEpHAIbHBIX TOYEK.
NmMmnynbc cuinbl ¥ U3MEHEHUE HMIYJbCAa TeEJd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE nBUKEHHE.

Pabota cuibl. MOIIHOCTD CUJIBI.

Kunernueckass sHepruss MmarepualbHOW Touku. Teopema 00 H3MEHEHUH
KUHETUYECKOU YHEPIUH.

[TorenuuanbHas JHEprus. [TorenuuanbHas SHEprus YIIpyTo
nedbopMupoBaHHOW  TpykuHbL.  [loTeHumanbHast SHeprusi Teida  BOJIU3U
MOBEPXHOCTH 3EMJIH.

[ToreHnuaneHple ¥ HENOTCHUUAJIBHBIC CUJIBI. CBsi3b  paboOTHI
HETMIOTECHUUAIIBHBIX CUJ C W3MEHEHHEM MEXAHWYECKOW SHEPTrUM CUCTEMBI TEI.
3aKOH COXpPAaHEHUSI MEXaHUYECKON IHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE. BOAOMET, KOMED,
MPYXKUHHBIA MUCTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCa.

PeakTuBHOE nBUKEHHUE.

[lepexo1 MOTEHIIMAILHOMN YHEPTUN B KUHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnsie padomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsi3M pabOThl CUIIBI C U3MEHEHUEM MEXAHUYECKOW IHEPTrUu
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MosekyJsipHasi pu3nKa U TEPMOJIMHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU MeopUuU

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOW T€OPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBuxenue. duddysus. Xapaktep IBUXKEHUS U
B3aMMOJCHCTBUS YACTUIl BemlecTBa. MoAENu CTPOEHHsS Ta30B, JKUAKOCTEN U
TBEPJIBIX TEN U 00BSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojelei. Macca u
pa3Mmepsl Mosiekyl. KonnuectBo BemecTBa. [locTossHHas ABoraapo.

TemnoBoe paBHOoBecue. Temmeparypa u €€ usmepenue. lllkana temmeparyp
Llenbcns.



Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANBHOTO raza. AOCONIOTHas TeMmIlepaTypa Kak Mepa
CpelHEell KWHETUYECKOM SHEpPruu TEIIOBOro JBMKeHMS uactui] rasa. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MeHneneeBa—Knaneipona.
3akon JlanbToHa. M3omporniecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe MpeACTaBICHHE H30MPOIECCOB: H30TEPMa, H30X0Pa,
nzobapa.

TexHuuecknue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbITh, JOKa3bIBAIONIME JMCKPETHOE CTPOCHUE BellecTBa, QoTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OmnbiTel 10 1D Gy3Un KUJIKOCTEN U Ta30B.

Mogens OpOyHOBCKOTO IBUXKEHUS.

Mogaens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBUS.

Mogenb, WUTIOCTpUPYIOIAst TPUPOY AaBICHUS ra3a Ha CTEHKU COCY/a.

OnbIThl, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HJACAIBHOTO Tasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnsie padomol

Omnpenenenue Macchl BO3JyXa B KJIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHUM
00bE€Ma KOMHATBI, JABJICHUS U TEMIIEPATyphl BO3AyXa B HEM.

HccnenoBanrie 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosbl mepmoOuHAMUKU

TepmonuHamuyeckasi cucreMa. BHYTpeHHSIE SHEpPrust TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObI €€ n3MeHeHus. KonuuecTBo TemioTel U padota. BHyTpennss
SHEpPrusi  OJHOATOMHOTO  HWJealbHOro  ra3a.  Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYeHHUE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEIIOTH Npu Temionepeaaye.

[lonsiTue 00 amuabaTtHOM mpouecce. llepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue mepBOro 3akOHAa TEPMOJMHAMHUKM K H3ompoleccaM. ['paduueckas
UHTEpIpeTalus padoThl rasa.

BTtopoii 3akon TepmonuHamuku. HeoOpatumMocTh IpoLieccoB B IPUPO/IE.

TennoBeie  MamuHbl.  [IpyHIUOBI ~ AEWUCTBHUS  TEIJIOBBIX  MAIIUH.
IIpeoOpazoBanusi SHEPruM B TEIUIOBBIX MamuHax. KoaddumueHT mone3Horo
nerictBus TerioBor MammuHBL. [lukn KapHo m ero koaUIHMEHT MOJIE3HOTO
JeNUCTBUS. DKOJIOTHYECKHE MPOOIEMBI TEMI0IHEPTETUKHU.



TexHuueckne yCTpPOMCTBA MW MPAKTUYECKOE NPUMEHEHUE. JIBUTATEIIb
BHYTPEHHET0 CropaHusi, ObITOBOM XOJOAWILHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW J>HEpPruM Teja MPU COBEPILICHHH PabOTHI: BBUIET
npoOku u3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3/yxXa, HarpeBanue s¢dupa B
JaTYHHOU TpyOKe MyTéM TpeHuUs (BUICOACMOHCTPAIINS).

V3MeHeHue BHYTpEHHEH dHEpruu (TeMIiepaTyphl) Teja Mpu Teruionepeaaye.

OneIT 1O aauabaTHOMYy PpACHIMPEHHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, TBUTaTelsl BHYTPEHHETO CrOpaHusi, peaKTUBHOTO
JBUTATEIIS.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol

N3Mmepenne yaeapHON TEMIOEMKOCTH.

Tema 3. Azpecamnvie cocmosanus eeugecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHAeHcalus. Vcmapenue u kurneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3ayxa. HaceimeHHslld map. YaenbHas TeIioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU3OTPOIUSI CBONCTB
kpuctawioB. JKunakue kpuctamwibl. CoBpeMeHHblE MaTepuainbl. llnaBnenune u
KpUCTaJIu3aius. Y ieapHas Teriora miasienus. CyOoaumanus.

VYpaBHEeHHE TEMIIOBOro OajgaHca.

TexHnueckne yCTpOWCTBA W IMPAKTUYECKOE MPUMEHEHHE. TUTPOMETP U
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUU MOJYYEHHS] COBPEMEHHBIX MaT€pHUANIOB, B
TOM YHCJIE HAHOMATEPUAJTIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX TAPOB.

Kunienune npy noHM>KEHHOM J1aBIICHUMU.

CriocoObl M3MEPEHHUS BIAXKHOCTH.

HaOnronenuie HarpeBaHus U MJIABJICHUS! KPUCTAIIIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpuCTaJUIOB.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomeol

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoanHamMuka
Tema 1. dnekmpocmamuka
ONekTpu3auus TeN. OJIEKTpUYeCKuid 3apsia. J(Ba BUIa JJIEKTPUUECKHX
3apsaoB. [IpOBOAHMKM, IOUAIEKTPUKU W MOJYHNPOBOJHHUKH. 3aKOH COXPAHEHUSA
JIIEKTPUYECKOT0 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH KynoHa. To4edHbIN SIEKTPUUECKUAN 3apsi.
Onektpuueckoe mnosie. Hanpsok€HHOCTh  anektpudeckoro mnosd. [IpuHiun



CYIIEPHO3ULUN DIIEKTPUYECKUX TMOJIEN. JIMHUM HanpsKEHHOCTH JJIEKTPUUYECKOrO
TOJIAL.

Pabora cmnm  anektpocrathueckoro  mojs.  Ilotenmuan.  PasHOCTH
MOTECHIUANOB. [IpOBOAHWMKM © JUINEKTPUKH B BJIEKTPOCTATHUYECKOM TOJIE.
JlusnekTpuyeckas NpOHUIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DAEKTPOEMKOCTh IIOCKOTO KOHJAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE. HJIEKTPOCKOIL,
AIEKTPOMETP, IJIEKTPOCTATHYECKAs] 3alllUTa, 3a3€MJICHUE BJIEKTPONpPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN anmapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOKCTBO M MMPUHIUIT JEUCTBHS AIEKTPOMETPA.

B3aumopelicTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEIL.

[TpoBOHHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTaTHYECKAS 3aUTA.

JIM3NEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3mepenune 3ieKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannbsiit 3nexkmpuueckuit mox. Toku 6 paznuunslx cpeoax

DJIEKTPUYECKUM TOK. YCIIOBUS CYLIECTBOBAHUA DSJIEKTPUYECKOIO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsbxenne. 3akon OMa 71 y9acTKa LETH.

DJIEKTPUYECKOE COMPOTHUBIICHUE. Y AEIBbHOE COINPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHNE TPOBOJHUKOB.

Pabora oanekTpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTD
AJIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYILASI CHJIA U BHYTPEHHEE CONPOTUBJICHHE HCTOYHHKA TOKA.
3akon OMa 1 TOJTHOM (3aMKHYTOM) 3JIEKTpUIecKoi 1ienu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAsT  MPOBOJAMMOCTH  TBEPIABIX  METAUIOB.  3aBUCHMOCTH
CONIPOTUBIICHUSI METAJUIOB OT TeMIepaTypbl. CBEPXIPOBOAUMOCTb.

DIIEKTPUYECKU N TOK B BaKyyMe. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TonynpoBOHUKWY. CobOcTBeHHas u MpUMECHas MIPOBOJIUMOCTh
noynpoBogHUKOB. CBoiicTBa P—N-niepexoaa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  SIECKTPOJIUTOB.
DIIEKTPONUTHYECKASA TUCCOUHNAIUA. DIEKTPOIIN3.



DJIeKTpUYECKUil TOK B Trazax. CaMOCTOSTENBHBIA W HECAaMOCTOSITEIbHBIN
pa3psa. Monuus. [ma3ma.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE.: aMIIepMeT,
BOJBTMETP, PEOCTAT, HCTOYHUKHU TOKA, DIJIEKTPOHATPEBATENbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JTHO/,
TEPMUCTOPHI U HOTOPE3UCTOPHI, MOTYTPOBOJHUKOBBIN AMOI, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HampsIKEHHUS.

3aBUCUMOCTh COTNPOTHUBIICHHUS NWIMHAPUYECKUX IPOBOJHHUKOB OT JJIMHBI,
IJIOIA/IA TTOTIEPEYHOT0 CEUCHHS U MaTepuana.

CmenmanHoe COeqUHEHNE MMPOBOIHUKOB.

[IpssMoe wu3MepeHue SIEKTpoABMHXKYyIed cuwibl. KopoTkoe 3ambikanue
raJibBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUSI.

3aBUCUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOTUTOB.

NckpoBoii pa3psia 1 TPOBOJIUMOCTb BO3/yXa.

OIHOCTOPOHHSIS TPOBOJAUMOCTH IHO/IA.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3yueHne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3MeKTPOJBUKYILEH CUIIBI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

Habnronenne snekrponusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usmku 6azoBoro ypoBHs B 10 kimacce OCyIIeCTBISETCS C
Y4ETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMOJIOTHH, XUMUH, Teorpadu U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBSI3aHHbIE C W3YyUYEHHEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (akT, rumoresa, (puanueckas BeIUYMHA, 3aKOH,
Teopusi, HaOIIO/IEHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MO/JIETb, UBMEPEHUE.

Mamemamuka: pelleHUE CUCTEMbl ypaBHEHHH, JWHEWHas (QyHKIus,
napaboia, runepoona, ux rpad@ukyd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mMexanndeckoe JABUKEHUE B KUBOU mpupoje, auddysus, ocmoc,
TEIUIO0OOMEH JKUBBIX OPraHU3MOB (BHIBI TEILIONEPEIayH, TEIIOBOEC PAaBHOBECHE),
AJIEKTPUYECKHUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeN, XKUIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJEKTPOJIUTHYECKAS IUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BNaKHOCTB BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus:. npeoOpa3oBaHUE JBMXKEHUN C HUCIOIH30BAaHUEM MEXAHU3MOB,
YYET TpPEHHUS B TEXHUKE, NOAIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMIyJbca B TeXHHKe (pakera, BOAOMET W JPYrHe), IBUTATEIb BHYTPEHHETO
CropaHus, naponasi TypOuHa, ObITOBOM XOJIOJWIBHUK, KOHIUIIUOHEP, TEXHOJIOTUHU
MOJYyYEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE HAHOMATEPUAIIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTATHUECKas 3allluTa, 3a3€MIICHHE SJIEKTPONpPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATPEBATEIbHBIE puOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. djekTpoguHAMUKA

Tema 3. Maznummnoe none. I1eKmpoOMaZHUMHAA UHOYKUUSA

IlocTosiHHBIE ~ MarHUTHL.  B3auMmoaencTBHE  MOCTOSIHHBIX ~ MarHMTOB.
MarnutHoe mosie. Bexktop MarHuTHOW wuWHAYKUMHU. [IpyHOMn cynepno3uuuu
MAarHUTHBIX MOJIeW. JINHMM MarHUTHOM WHAyKIUU. KapTuHa NWHHMII MarHUTHOU
VHAYKIUY [0JIS IIOCTOSTHHBIX MarHUTOB.

MarauTHoe T1I0J€ MPOBOJHHKA C TOKOM. KapTmHa IHMHUNA WHIYKUUAH
MAarHMTHOTO TOJI JUIMHHOTO IPSAMOTO IMPOBOJHHUKA U 3aMKHYTOI'O KOJBLIEBOTO
MPOBOJHUKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3aumonecTBrue npoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJb U HallPaBJICHUE.

Cuna Jlopenua, e€ MOIy/Ib U HAIlpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTULIbI
B OJTHOPOJHOM MarHuTHOM noJjie. PaGoTa cuibl Jlopenna.

SIBieHue HNEKTpOMArHUTHOM WHAYyKIUU. [lOTOK BEKTOpa MAarHUTHOMN
WHAYKUUAHA. OJEKTPOABIXKYIAS CWia HHAYKOUH. 3aKOH 3JIEKTPOMArHUTHOU
naaykuuu dapanes.

BuxpeBoe snexkrpuueckoe Imojie. OICKTPOABMKYINAS CHJIA HHAYKIWU B
MPOBOJHUKE, NBIKYIIEMCS IIOCTYIIATENBHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.

[Tpasuio Jlenua.

NHnykTUBHOCTE.  fIBIE€HHME CaMOMHAYKUMU. OJIEKTPOABIXKYIAS  CHUia
CaMOMHIYKLIHH.

DHEpPrusi MArHUTHOTO MOJIS KaTYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE NPUMEHEHUE. TOCTOSHHbBIC
MAarHuThl, JJIEKTPOMArHUThI, JSJIEKTPOJABUIATENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTULl, UHAYKI{MOHHAs I1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUM MHIY KUY MAarHUTHOTO TIOJISI.

B3aumopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JeictBrue cuibl JIOpEHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3NeKTPOMArHUTHOM UHAYKIUH.

[Tpasuiio Jlenua.

3aBUCUMOCTB JJIEKTPOJBHKYIIEH CHJIBI MHAYKUAH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBeHME CAaMOMHIYKIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydeHrne MarHuTHOTO MOJSL KATYIIKH C TOKOM.

HccnenoBanne AelCTBUS NOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON WHTYKIUU.

Paznen 5. Kosie6aHusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE KOJI€OAHUSA

Konebarenpnass  cuctema. CBoOOJHBIE  MEXaHHMYECKHE  KOJI€OaHUS.
[Mapmonnueckue konebanus. Ilepuon, yactora, amrummtyaa U (aza KojgeOaHUI.
[IpyvHHBIN MasATHUK. MaTeMaTH4YeCKUI MaATHUK. YPAaBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpailieHrie HEPrun NPy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiii koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B
UJeaJbHOM KOJIeOATeTbHOM KOHTYpe. AHAJIOrus MEXAYy MEXaHUYECKUMHU U
ANEKTpOMarHuTHeIMU Konebanusamu. @dopmyna Tomcona. 3akoH coXpaHEHUSs
SHEPIUH B UJCATHLHOM KOJeOaTeIbHOM KOHTYPE.

[IpeacraBienne o 3aTyXxarolmux KojeOaHUsX. BbIHYX/IeHHbIE MEXaHUYECKHE
KoJniebanus. Pezonanc. BeiHyX/I€HHBIEC STIEKTPOMAarHUTHBIE KOJIEOAHUS.

ITepemennblii  TOkK. CHHYCOMIANbHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaNPsKEHUS .

Tpancdopmartop. IIpousBoacTBo, mepegada U MOTPeOJCHUE AICKTPUUECKOU
SHEPruU. JKOJIOTUYECKUE PHUCKH MPU MPOU3BOACTBE ANEKTpolHEeprun. KynbTypa
WCTIOJIb30BAHUS 3JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHuueckne yCTpPOMCTBA M MPAKTHYECKOE MPUMEHEHHE. SICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT O TOKA, TUHHUH JIEKTPOIIEepeIay.

Jlemoncmpayuu

HccrienoBanre MmapaMeTpoB KoOJIeOATEIbHOW CHCTEMBI (MPYXKHUHHBIH WIIH
MaTEeMaTHYCCKUH MasTHHUK).



HaOnroienue 3atyxaromux KojaeOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOAHU.

Habnronenne pesonanca.

CB0OOHBIE EKTPOMArHUTHBIE KOJIEOAHUSI.

OcriiorpaMMbl (3aBHCHMOCTH CHJIBI TOKA W HAMPSDKEHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mnpu mocneqoBAaTEIbHOM COEAMHEHUU PE3UCTOPa, KATYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY 3JIEKTPOTIIEPEIAYH.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padomol

HccnenoBanue 3aBUCUMOCTH MEPUOA MaJbIX KojeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre mepeMEHHOro TOKa B LENM W3  IOCJIEA0BATEIbHO
COCIMHEHHBIX KOHAEHCATOPA, KATYyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE B0TIHbI

MexaHnuueckue BOJIHBI, ycioBHUsi pacupoctpaneHus. Ilepumon. CxopocTb
pacripocTpaHeHuss W JyiMHa BoOJIHBL. [lomepeyHble W MOPOJOJIbHBIE BOJHBIL
Nutepdepenius u qudpakius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHUSI M3Ty4YEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, MpeoMIIeHUE, MoJisipu3anus, qudpakius,
unrepdepenius. CKOpoCTb 3MEKTPOMATHUTHBIX BOJH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[puMeHEeHHE >IEeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHuUBl paguocBsI3u U TeneBuieHus. Panuonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEN CPEIBI.

TexHuyeckne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJbTPa3ByKOBas JAMArHOCTHMKA B TEXHHKE WU MEIUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHHUE ONEPEUHBIX U MPOI0IBHBIX BOJIH.

Koneb6mtomeecst Teno Kak KCTOYHUK 3BYKa.

HaOnroienre oTpaskeHust U IpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Habnronenne narepdepeHunu u 1udpakiuy MEXaHHUeCKHUX BOJIH.

3BYKOBOM PE30HAHC.

HaOnronienrie cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOU KoJIeOaHUH.



Uccnenoanue CBOICTB AJEKTPOMArHUTHBIX BOJIH: OTpaXXCHHUE,
MpeIoMIIeHHE, ToJgpu3anus, Tupaxius, uHTepepeHIus.

Tema 3. Onmuxka

['eomerpuueckas ontuka. lIpaMOIMHENHOE pacIpOCTPAaHEHHWE CBETa B
OZIHOpOIHOM cpene. JIyd cBera. TodeuHblli HCTOYHUK CBETA.

OTtpaxeHue cBera. 3aKOHBI OTpakeHUsl cBeTa. [locTpoeHne n3o0pakeHuil B
TIOCKOM 3€pKalie.

[Ipenomiienue cBeTa. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTeNb
npenomienus. [lonmHoe BHyTpeHHee otpaxeHue. lIpenenbHbpll yroa IOJIHOTO
BHYTPEHHETO OTPaKEHMUSI.

Hucnepcus ceera. CnoxHBIN cocTaB Oeoro cBera. Llger.

ColOuparomiue u pacceuBaromiue JuH3bl. ToHkass JnmH3a. DOKyCHOE
paccTosiHMEe W ONTUYEeCKas cuiia TOHKOM JnH3bL. [locTpoeHue wuzoOpakeHuil B
coOMparIIMX U pacceuBarolux JuH3ax. opMysa TOHKON JIMH3BI. Y BEIUYECHUE,
JaBaEMOE€ JIMH3O0M.

[Ipenens MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBast ontuka. WuTepdepenuns cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOIEHUST MAaKCUMyMOB U MHUHUMYMOB B HMHTEP(PEPEHIIMOHHON
KapTUHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakmus cBeta. JudpakiuonHas pemérka. YcClIoBHE HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpU MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa HA
TU(PaKIIMOHHYIO PEHIETKY .

[Tomapusanus csera.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE. OYKH, JIYIa,
dboToanmnapaT, MPOCKUMOHHBIA ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsAsmMonHEHOE pPACIPOCTPAHEHUE, OTPAXKEHHE U TMPEIOMIICHUE CBETA.
Onrtuueckue npudOopsI.

[TommHOe BHYyTpeHHEE OTpakeHue. Moaenb CBETOBOAA.

HccnenoBanue cBONCTB U300paKeHU B JIMH3AX.

Mopenn MUKPOCKOIIA, TEJIECKOTIA.

Ha0nronenne unrepdepeHinm cpera.

Habmronenne qudpakiouu cBeTa.

HaOnronenue nucnepcuu cBeTa.

[Tonydyenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[lonyueHnue cnekTpa ¢ MOMONILIO0 TUPPAKIIMOHHON PEIIETKH.

HaOnroienue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padomol



N3Mepenne nmokaszaTens NperoMIICHUS CTEKIIA.
NccnenoBanue cBONCTB U300paKeHU B JIMH3AX.
HabGnronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI cHIEIIHAIBLHOI TEOPUH OTHOCUTEIbHOCTH
'panuubl  NPUMEHMMOCTHM  KIIACCMYECKOM  MexaHuku.  lloctynaTsel
CIICLIMATIbHOM TEOPUH OTHOCHUTENBHOCTH. WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIUIT OTHOCUTEIBbHOCTA DUHILITENHA.
OTHOCUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJIJICHNE BPEMEHU M COKpPAICHHE
JUTHHBI.
DHEPrus U UMIYJIbC PEISITUBACTCKON YaCTUIBI.

CBsA3b MACCHI C YHEPTUEN U UMITYJILCOM PENSTUBUCTCKOM YaCTHUIIbl. JHEPrUs
MTOKOSI.

Pa3znen /. KBanToBasi pusuka

Tema 1. Dnemenmul K6aHMoOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBsa3u s3HEepruu PoToHa ¢ €ro YacToTou. DHeprus
U UMITyJIbC (POTOHA.

OtkpeiTue u uccieaoBanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBuenue DinHmrerHa mns dotoddpdexra. «KpacHas rpanuia»
dhotorddexra.

JaBnenwne cBera. OnbiTe! I1. H. JIeGenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE. (POTODJIEMEHT,
dboTomatuuk, conHeuHas 6baTapesi, CBeTOUO.

Jlemoncmpayuu

®oto3(ppeKT Ha YyCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeENIHETO (HOTOd P PeKTa.

Cseroguon.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopraa mo paccesHuio o -4acTHIl.
[Imanerapnas moxpens aroma. Iloctynarer bopa. M3nyuenue wu mnorsiomieHue
(OTOHOB mMpU TEpexojie aToMa C OJHOTO YPOBHSI JHEPruu Ha JApyroi. Buabl
criekTpoB. CIEKTp YpOBHEN SHEPTUU aTOMa BOAOPOA.

BonnoBsie cBoiicTBa yactull. Bomnnsl ne bpoinsa. KopnyckynsipHO-BOIHOBOM
Iyaau3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JIy4YCHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE. CHEKTPalbHbIN
aHan3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIH KOMITBIOTE.



Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Onpenenenune IIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHEHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

HaOnroienre nuHe4aToro CuekTpa.

Tema 3. Amomnoe s0po

DKCNIEPUMEHTBI, JIOKa3bIBAIOUIME CIOKHOCTh CTpoeHusd sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paguoakTuBHOTO wu3nyueHus. CBolcTBa anb(da-, OeTa-, ramMMma-uU3Iy4eHUs.
Bnusinne paanoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHA U HelTpoHa. HykionHnas moxens siapa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino sapa. M30Tonsl.

Anbda-pacnaa. ONEKTPOHHBI HM MO3UTPOHHBIM Oera-pacnan. [‘amma-
M3JIy4eHue. 3aKOH paJJMOaKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. S nepHbie cuibl. JlegekT Macchl siapa.

Snepueie peakuuu. JleneHue u CUHTES SAEP.

Snepusiit peaktop. TepmosiaepHsii cunte3. [IpobGiemMbl U MEPCHEKTUBBI
AIEPHON IHEPTEeTUKU. DKOJOTUUECKUE ACTIEKTHI SIACPHON IHEPTETUKH.

DJieMeHTapHbIEC YacTULBl. OTKPBITUE MO3UTPOHA.

Metopl HAOMIOJEHUS U PETUCTPALIUU FTIEMEHTAPHBIX YaCTHII.

dyHpamMeHTaIbHbIe B3auMoieicTBUs. EquHCTBO (hr3nueckoil KapTUHBI MUpa.

TexHnueckne yCTpONCTBAa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETpP, KaMepa
Bunbcona, siaepHsliif peakTop, aToMHast 0oM0a.

Jlemoncmpayuu

CUY€TurK HOHU3UPYIOIINUX YACTULI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padomol

HccrenoBanre TpeKoB YacTuIl (10 rOTOBBIM (oTorpadusim).

Pa3znen 8. DjieMeHTHI aCTPOHOMMH M ACTPOPU3NKH

OTarnbl pa3BUTHS acTpoHOMUM. [IpuKiIagHOE€ U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mgHoro Heba. Co3Besnusi, sSipKHe 3BE3NBI, IUIAHETHI, WX BHUIUMOE
JIIBIOKCHUE.

ComnHeuyHas cucrema.

Connne. ConHeuHas akTUBHOCTh. McTounwk sHeprum ConHma W 3BE3.
3BE3/1bI, MX OCHOBHBIE XapaKTEPHUCTUKU. JlMarpamMma «CHEKTpaJibHBIA Kjacc —
CBETHMOCTB». 3BE3AbI TJIABHOM ITOCIEAOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCIIENOBATEIBHOCTU. BHYTpeHHEE CTpoeHuE



3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUU U 3Bomonuu CoiHIa u
3BE31. DTanbl >KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaxtuka. Ilonoxxenne u nBumxenue CoJsHIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuky U kBasapbl. YEpHBIE OBIPHI B Ipax
rajakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ma. Paz0oeranue rajiakTuk.
Teopus bonbioro B3peiBa. PenukToBOE U3MydeHHUE.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnrie nmpobiieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaOnroienrsi HEeBOOPYKEHHBIM TJIa30M C HCMOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUM ISl ONPEIeNICHHs TTOJIOKEHUSI HeOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Us1 CEeBEPHOTO MOJIYIIAPHS U APKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O0o0mariee NOBTOpeHUe

Ponpr ¢u3uku W acTpOHOMUUM B DKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COIMAILHOM M ATUYECKOU cepax AesTEIbHOCTU YEJIOBEKa, POJb U MECTO (PU3UKHU
M aCTPOHOMHUHU B COBPEMEHHON HayYHON KapTHUHE MUPA, POJIb PU3HUUECKON TEeOpUHU
B (opMupoBaHMM MpPEACTABICHUN O (PUIMUECKON KapTUHE MHPA, MECTO
(U3MYeCKOl KapTUHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABIECHUN O MPUPOJIE.

Me:knpeaMeTHbIE CBA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIM (akT, rumores3a, (puanueckas BEIUYMHA, 3aKOH,
Teopusi, HaOIIO/IEHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MO/JIETb, U3BMEPEHUE.

Mamemamuka: pelieHHE CHCTEMBI YPAaBHECHHUH, TPUTOHOMETPUUYECKUE
(YHKIIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIHUH HA OCH KOOPJWHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHbIE DJIEMEHTapHBIX (YHKIMN, NPU3HAKU MOA00USI TPEyTroJbHUKOB,
onpeeNieHne MIOMAaU MIOCKUX GUryp u oobéma Tel.

buonocus: »nekTpudeckue SBIEHUS B KUBOW MpuUpojie, KojieOaTelbHbIe
JIBH)KEHUS B JKMBOW MPHUPOJIC, ONTUYECKUE SIBIICHUS B KUBOW NMPUPOJE, NECUCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTypa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUSI KPUCTALIMYECKOM PEHIETKH, CIEeKTPaIbHBIM
aHaJIu3.



l'eocpagpusi: MarHUTHBIE TIONIOCA 3€MJIM, 3aJIeKU MATrHUTHBIX Y/,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3AHUE 3€MIICTPICCHUMN.

Texnonocusa: IJHWHWUW DJEKTPOIEpEIad, TEHEPATOp MEPEMEHHOr0 TOKa,
AJEKTPOJIBUTaTENb, WHAYKUHWOHHAS I€4Yb, pajaap, pPaguONpPUEMHUK, TEJIEBHU30D,
anTeHHa, tenedoH, CBY-meub, MpPOEKIMOHHBIN anmapaT, BOJIOKOHHAs OINTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA [POI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®DH3MKa» Ha YPOBHE CPEIHETO OOIIETOo
obpazoBanus (0a30BBIi YPOBEHB) JIOJDKHO OOECIECUYHMTH JOCTHIKCHHE CIICTYIOIINX
JMYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3YyIBTATHl OCBOCHUSI yueOHOro npeaMera «Ou3uKa» JOJKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalolUXCAd PYKOBOACTBOBATHCS
c(hopMUPOBAaHHOW BHYTPEHHEW TMO3UIUEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHUH, COOTBETCTBYIOIIHUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOro OOIIECTBa, PacUIMpPEeHUE >KU3HEHHOTO
ONbITAa U OMbITA IESITEIBHOCTH B MPOLIECCE pealln3allMi OCHOBHBIX HAIPABICHUU
BOCHUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTD IPakKAAHCKON MO3ULIMU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOTrO OOIIECTBA;

MPUHATHE  TPAJULHUOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO JIECSATEIBHOCTh B MHTEpPECAX TPaKJaHCKOIO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allliy;

YMEHHUE B3aUMOAEHCTBOBATH C COUUAIIbHBIMA UHCTUTYTAMU B COOTBETCTBUH C
ux QYHKIUSIMUA U HA3HAYCHUEM,

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IATPUOTHYECKOI0 BOCTIMTAHMSI

c(hopMHPOBAHHOCTH POCCUNCKOU rpaKJIaHCKOM HWJICHTUYHOCTH,
MaTPUOTHU3MA,

LIEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUYEHBIX B 00J1aCTU (PU3UKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITHUYECKOTO MTOBEICHHUS,

CIIOCOOHOCTh OIIEHUBATH CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
NESATEIbHOCTHA YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUUBOTO OY1yLIETO;

4) 3CTeTHYEeCKOT0 BOCTIMTAHMS .

ACTETUYECKOE OTHOUIEHHE K MUY, BKJIKOYas 3CTETHUKY HAyYHOTO TBOPYECTBA,
Mnpucymero Gpuznueckoil HayKe;



5) Tpy10BOT0 BOCIIHTAHNS :

HWHTEpEC K pa3iaudyHbiM cdepaMm TpodeCCHOHATBLHOU NEeATEITbHOCTH, B TOM
YUCJIEe CBA3aHHBIM ¢ (PU3UKON U TEXHUKOM, YMEHHE COBEPILIATH OCO3ZHAHHBIN BHIOOD
Oynyuieit mpodeccun 1 pean30BbIBATh COOCTBEHHBIC KU3HEHHBIE TJIaHBI,

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHHUIO B 00JIaCTH
(hU3MKK HAa TPOTSHKEHUH BCEH KU3HM,

6) 3K0JI0rH4eCcKOro BOCIIUTAHHA:

c(hOpMUPOBAHHOCTHh HKOJOTMUECKON KyJIbTYphl, OCO3HAHHE TJIO0ATBHOIO
XapakTepa dKOJOTHYECKUX MpooIiem;

IJIAHUPOBAHUE U OCYLIECTBIIEHUE ICMCTBUI B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHUA LU YCTOMYMUBOTO Pa3BUTHUS YEIOBEUYECTBA,

pacliupeHue OmbITa AEATEIIBHOCTH JKOJIOTHYECKON HaIpaBiICHHOCTH Ha
OCHOBE MMEIOITUXCS 3HaHUH 10 (Pu3nkKe;

7) HEHHOCTH HAYYHOT'0 TIO3HAHUSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3UUECKON HAYKH,

OCO3HAHHE IIEHHOCTU HAy4YHOW JIeATEeIbHOCTH, TOTOBHOCTH B Mpoliecce
u3yuyeHus: (U3UKH  OCYIIECTBISATh MPOEKTHYID U HCCIEI0BATEIbCKYIO
NEeSATeNbHOCTh UHIUBUYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiicTBUS
Ba3oBble JlornyecKue JeiCcTBHA:
CaMOCTOATETLHO  (OPMYJIMPOBATH W aKTyalIH3upoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENeNATh IENH JeATCIIbHOCTH, 3aJaBaTh MapaMeTPhl M KPUTCPUH HX
JIOCTIKEHHUS,
BBIBIIITh  3aKOHOMEPHOCTHM M IPOTHUBOPEYHMS B  pacCMaTPHUBACMBIX
(U3UYCCKHX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHHUS MPOOIEMBI C YIETOM aHAIM3a WMEIOIIUXCS
MaTepHATBHBIX M HEMAaTePUATLHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBHI B IEITEIILHOCTh, OIICHHBATh COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OLICHUBATh PUCKH MOCIICICTBUH AEATCIbHOCTH,
KOOPJIMHUPOBaTh W  BBINIOJNHATH pabOTy B  YCIOBHSX  PeaJbHOTO,
BHUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pPa3BUBATh KPEATHBHOE MBIILJICHHUE MPH PEIICHUH KHU3HESHHBIX TPOOJIEM.
Ba3oBble ncciie1oBaTe/IbCKIe AeiiCTBHS:
BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHSATHUSIMU W METOJaMHU
(du3nYecKoi HayKH,



BJIaJIETh HaBBIKAMH YUEOHO-HCCIIEIOBATEIILCKOW U MPOEKTHOU JIESITEIIbHOCTH
B o0nactu (pu3uKu, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOHUCKY
METOJIOB pelieHusi 3aad (U3UUYECKOro COAECPKAHUS, MPUMEHEHUIO PAa3TUYHBIX
METOJIOB NTO3HAHUS,

BJIQJIETh BHUJAMH JICSITEIBHOCTH TIO TOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIIpEeTallii, MNpeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3IUYHBIX Y4EOHBIX
CUTyaIUsX, B TOM YUCJIE IIPU CO3JJaHUU YUEOHBIX MPOEKTOB B 00JaCTU (PUBUKHU;

BBISIBJISITh [IPUYUHHO-CJIEJCTBEHHBIE CBS3M U AaKTyaJIM3UpoOBaTh 3ajauvy,
BBIJIBUTaTh TUINOTE3y €€ PpEeIIeHUs, HAaXOJUTh apryMEHThI JJIsl JOKa3aTeIbCTBa
CBOUX YTBEPXKJICHUI, 3a/1aBaTh NapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBATH IIOJIYYEHHbIE B XOJE€ pEUIeHUS 3aJaud pPe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTb, MPOrHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSIX,

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJayu B 00pa30BaTEIbHOU
NEeSTeNbHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBUKHU;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT;

yMeTh TMEpPEHOCUTh 3HaHuUA 10 (QuU3MKe B MPAKTHUUECKYI0 00JacTh
KU3ZHEACATEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001IacTel;

BBIJIBUTaTh HOBBIEC UJICH, MPEIJIaraTh OPUTMHAIIbHBIC MTOAX0/IbI U PEIICHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIaJIETh HaBBIKAMU MOJy4YeHHs] MH(DOpMaUKU (PU3HUECKOTO COACPKAHUS W3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOATENBHO OCYLIECTBIATh MOUCK, aHaIu3,
CUCTEMATH3alUI0 M HHTEPIpETANN0 MH(OOPMALMKU PaA3IUYHBIX BUAOB U (HopMm
MpeCTaBICHUS;

OIICHUBATh JIOCTOBEPHOCTh UH(POPMAIINH;

UCIIOIB30BaTh  CPEACTBA HMH(POPMAIMOHHBIX U  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3AI[MOHHBIX
3a7a4 ¢ CcoOMoAeHHEeM TpeOOBaHWUN SPrOHOMUKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHus, TNPaBOBbBIX U  OATUYECKUX HOPM, HOPM
HH(POPMAIIMOHHON 0€30TaCHOCTH,

CO3/1aBaTh TEKCTHI (DU3UUYECKOTO COJIEpXKaHHS B Pas3lUyHbIX (Qopmarax ¢
y4ETOM Ha3HayeHUs MH(OPMALUY U 1IEJIEBOUM ayJUTOpUH, BHIOUpasi ONTUMAIbHYIO
(dhopmy npencTaBiICHUS U BU3yaIu3alluu.

KoMMyHuKaTHBHBbIE YHHBepPCaJIbHbIEe YYeOHbIe 1eCTBUS
OCYILECTBJISITh  OOLIIEHHE HAa ypokax (U3UKM U BO BHE-YPOUHOU
NeATEeNbHOCTH;



pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldd M  CMSr4arh
KOH(JIUKTHI,

Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB,;

MMOHUMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOM W WHAWBUIYaJIbHOU
paboTHI,

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEUCTBUU € YUYETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KaXKJAOTO YICHA KOJJIEKTHBA,;

NPpUHUMATh 1M  COBMECTHOM  JESITEIbHOCTH, OPraHU30BBIBaTH U
KOOPJAVMHUPOBATh JECUCTBUS 1O €€ NOCTHXKEHUIO: COCTABJSATH IUJIaH JEUCTBUH,
pacrpenensTh poid C Y4E€TOM MHEHHMM YYacTHUKOB, OOCYXAaTh pPe3yJibTaThl
COBMECTHOM palOTHI;

OLIEHUBATh KAadye€CTBO CBOEr0 BKJIaJa M KAXJOT0 YYaCTHHUKA KOMAaHIbl B
001K pe3yJbTatT Mo pa3pad0TaHHBIM KPUTEPHUSIM;

npemiaraTb HOBBIE MPOEKTHI, OICHUBATh HAECH C TO3UIUM HOBU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIAITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISTh TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBepCcaJbHbIEe YUeOHbIE 1eliCTBUSA
Camoopranusanms:

CaMOCTOSITEIbHO OCYIIECTBISATh MO3HABATEIBHYIO JESITEIBHOCTh B 00JIaCTH
(U3UKKM U acCTPOHOMUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYyIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS MPAKTUYECKON pabOThI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUYTEHHIA,

JaBaTh OLICHKY HOBBIM CUTYallUsIM,

pacuIupsTh paMKH y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUYTECHHUI,

JenaTh OCO3HAHHBIM BBIOOp, aprymMeHTUpOBaTh e€ro, OpaTh Ha ceOd
OTBETCTBEHHOCThH 32 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO U TMPOSIBICHUIO D3PYAUIIMA B 00JacTu
(bU3UKH, TOCTOSIHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KyIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJbHbI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTH,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEJISIM;

BJIaJIETh  HABBIKAMU  TMO3HABATENBHOM  peduieKcuM  KakK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HUX PE3yJbTaTOB U
OCHOBAHUM;



WCITIOJIB30BaTh MPUEMBI peIICKCUU TSl OTICHKU CHUTYyaIlliH, BEIOOpa BEPHOTO
peIIcHus;

YMETh OIICHUBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATH PEUICHUS TO WX
CHIDKEHUIO;

MpPUHUMATh MOTHUBBI M apryMEHTBHI APYTHUX TIPH aHAIU3€ pPEe3yIbTaTOB
NEATEIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAasl CBOM HEJOCTATKH M JIOCTOMHCTBA;

MpPUHUMATh MOTHUBBI W apryMEHTBHl APYTHUX TIPU aHAIW3€ pPEe3yIbTaToOB
NEATEIIbHOCTH;

MPU3HABATH CBOE MPAaBO ¥ MPABO APYTHUX HA OMIMOKH.

B mporiecce MOCTMKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe I YPOBHS CpEIHEro oOlero ooOpa3oBaHus y OOyYaroluxcs
COBEPIIIEHCTBYETCS AMOITMOHATLHBIN HMHTEJUICKT, IIPEI0JIar afoIIHi
c(hOpMHUPOBAHHOCT.

CaMOCO3HaHMS, BKJIFOUAIOIIETO CITOCOOHOCTh TOHUMATh CBOE IMOIMOHATBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTUS COOCTBEHHOW AMOITMOHAIBLHOMN CQepHl,
OBITh YBEPEHHBIM B c€0€;

CaMOpETYyJIMPOBaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, yMEHHE NPHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aNanTUPOBAThCSI K
AMOIMOHATHFHBIM U3MEHEHHSIM U TIPOSIBIISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUYAOMICH CTPEMIICHUE K JOCTHKCHUIO TSN U
yCcrexy, ONTHMH3M, WHHUIIMATHUBHOCTH, YMEHHWE MEHCTBOBATH HWCXOJs M3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTHh MOHUMATh AMOIIMOHATHHOE COCTOSTHHUE
JIpYTUX, YYUTBIBATH €r0 TIPH OCYIIECTBIEHWW OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COITMAIbHBIX HaBBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATH O THOIICHHUS
C IPYTHMH JIFOJIbMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3peniaTh KOHMOIUKTHI.

HPEJIMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHble pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y 00YUYAIOIINXCSI YMEHUM!

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (PU3NKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KAapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOU TEXHUKH H
TEXHOJIOTHH, B TPAKTUYECKOMN JAESITETbHOCTH JIHOJICH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS] HU3YYEHHBIX (U3UUYECKUX MOJEINEH:
MaTtepualabHas TOYKa, HHEpIUalibHAs CUCTeMa OTCU€Ta, aOCOJIIOTHO TBEPIOE TEIIO,
WJICANIBHBIN ra3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3aps]l PU pelIeHUN (PU3NUECKUX 3aj1ay;



pacno3HaBaTh (PpuU3NYECKUEe SBICHMS (MPOIECChI) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KMHETUUYECKON TEOpHUU CTPOCHHUS BEIeCTBA U
ANEKTPOJAVMHAMUKHU.  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TAJ€HUE TeJ, IBWKEHHE [0 OKPY>KHOCTH, HWHEPIUS,
B3auMoJieicTBUe Tel, Auddy3usi, OPOYHOBCKOE NIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX TCII, U3MECHEHUE 00bEMA TeIl MPU HarpeBaHUH (OXJIAKICHUHN), TCIIOBOE
paBHOBecHE, HCHapeHHue, KOHJCHCAlMs, IIJIaBJICHHEe, KPUCTAIIM3alMs, KUIICHHE,
BJI&KHOCTh BO3/1yXa, OBBIIICHUE JIABJIICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXIy [apameTpaMud COCTOSIHUS Tra3a B H30Mpolieccax,
AJIEKTPHU3AIIUS TEJ, B3aUMOJICUCTBHE 3apsJIOB,;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHHUE, MCMONb3YysSd (U3UYECKHE BEIUYUHBI:
KOOpAWHATa, MyTh, MEpEeMElIeHue, CKOpPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEprus, MOTEHIHAIbHAS SHEPrusi, MeXaHHuecKas
paboTa, MexaHHWYeCKass MOIIHOCTh, IIPM OINHCAaHUM TPABWIHBHO TPaKTOBATh
(U3UYECKUIT CMBICT MCHOJIB3YEMbIX BEIUYMH, WX OOO3HAUYEHUS U €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYHUHY C APYTUMU
BEJINYMHAMMY,

OMHUCHIBATh H3YyUYECHHBIC TEIUIOBBIE CBOMCTBA TE€JN M TEIUIOBBIE SIBICHUS,
UCTIONb3ysd (DU3MYECKUE BEJIMYMHBIL: JaBJIEHUE Tas3a, TeMIepaTypa, CpeaHss
KUHETUYECKasl PHEPTUsi XaOTUYECKOrO JBIKCHUS MOJIEKYJ, CpeIHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsA SHeprusi, pabora rasa,
KO3((UITMEHT TOJIE3HOTO JEWCTBUSA TEIJIOBOTO JBHUTATENs; IPH OIMHUCAHUU
MPaBWIBHO TPaKTOBaTh (U3UYECKUI CMBICH HCHOJb3yEMbIX BEJIMYMH, HX
o003HaUeHUs] U E€IUHUIIBI, HAXOAUTh (QOPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMH BEJIUYHHAM;

OMUCHIBATh U3yUYECHHBIEC JIEKTPUUECKUE CBOMCTBA BEILIECTBA U SJIEKTPUUECKHUE
siBIICHUS (ITPOIECCHI), MCIIONIBb3YSl (DU3NUYCCKUE BEIIMYMHBL. JICKTPUUSCKUAN 3apsis,
AIEKTPUYECKOE T0JI€, HAMPsHKEHHOCTD T0JIs, MOTEHIIMAN, Pa3HOCTh MOTEHIUATIOB;
MpU ONUCAHUM TMPABWIBHO TPAKTOBATh (DU3UYECKUM CMBICH HCIOIb3YEMbIX
BEJIMYMH, MX OO0O3HAYEHUS] M EUHUIIBI; YKa3blBaTh (HOPMYIIbI, CBSI3bIBAIOIIUE
JTaHHYIO0 (PU3NUECKYIO BEJIMUUHY C IPYTUMH BETUYMHAMU;

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yyd (PU3NUECKUe
3aKOHBI W MIPUHIUIIBI. 3aKOH BceMupHoro Tarotenus, |, 11 u Il 3akonsr HproToHa,
3aKOH COXpaHEHUsS MEXaHMYECKON DSHEepPruu, 3aKOH COXPaHEHUsS HWMITYJIbCa,
MPUHIUI CYNEPNO3UIUA CWJI, TPUHIUII PaBHOMPABUS HHEPIHAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKOW SHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmepaTypol, MEepBhI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3inyarh CJIOBECHYIO



(GOpMyJIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPKEHUE M YCIOBHS (TpaHMIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBACHSTH OCHOBHBIE MPUHIUIBI JCWCTBUS MAIllMH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCJIOBHUS UX 0€30MacHOTO UCIOIb30BAaHUS B
MMOBCEIHEBHOU KU3HU,

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIENOBaHUI0 (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUU, MPU ITOM
dbopMynupoBaTh TpoOsieMy/3amady W TUIOTE3Y Y4YeOHOTrO DKCIEPHMEHTA,
coOupaTh YCTAaHOBKY M3 MPEITIOKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OMNBIT U
(GhopMyIUpOBaTH BHIBOJIBI;

OCYILECTBIISITh MPSIMbIE U KOCBEHHbIE M3MEPEHUsI PUBNUECKUX BEIUYUH, TPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUSI U HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUU;

UCCIEIOBATh  3aBUCUMOCTH  MEXAY  (U3MYECKUMHU  BEIMYMHAMU  C
WCIIOJIB30BAaHUEM MPSMBIX HM3MEPEHHI, MPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(uUKCUpOBaTh PE3yJbTAThl MOTYYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIMYHUH B
BHJIe TaONUIl U rpauKOB, AEJIATh BHIBOBI 110 PE3YIbTaTaM HCCIIEI0BAHUS;

coOJr01aTh MpaBmia 0€30MacHOr0 TpyAa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-UCCIEAOBATEIbCKOM U MPOEKTHOU
JEATEIbHOCTA C HMCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opy10BaHUS;

pemath pacuéTHBIE 3a7a4d C SBHO 3aJaHHOM (PU3MYECKOM MOJENbIo,
UCIIONb3Yys (U3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIN3a YCIOBUS 3a/1auu
BBIOMpaTh (DU3NYECKYI0 MOJENb, BBIACIATh (DU3NYECKUE BEIUYUHBI U (DOPMYIIHI,
HEOOXOUMbIE HJisi €€ pElIeHUs], IPOBOJUTh PACUEThl U OLIEHUBATH PEATbHOCTH
MOJIYYE€HHOT'0 3HaYeHUs (PU3NYECKON BETUUUHBI;

pelaTh KaYeCTBEHHBIE 3314 BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKIECHUM C OMOpod Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3ndecKue sIBICHUS,

UCIONB30BaTh  MpPU  pEHIEHWHM  Yy4YEOHBIX  3a7a4  COBPEMEHHBIC
MH(pOpPMAIIMOHHBIE TEXHOJIOTUH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U MpeJCTaBlIeHus] y4eOHOU M HAyYHO-TIOMYJISpHOW MHGOpMAIUU, MOJTYYeHHOU U3
Pa3IMYHBIX KICTOUHUKOB, KPUTHUECKU aHAIU3UPOBATH MOTy4aeMyr0 HH()OpMaIIUIO;

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYXAIOIIEr0 MHpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B MOBCEAHEBHOW KU3HU
Juisi obecniedeHus: 0€30MacCHOCTH MPU OOpallleHUH ¢ NMPUOOpaMU U TEXHUYECKUMU



YCTpPOUCTBAMHU, JJISI COXPAHEHUS 370POBbSI U COOJIOJICHHUSI HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEH CpEeIE;

paboTaTh B TpYyINNE C BHIIOJIHEHUEM pA3IMYHBIX COIMATBHBIX PpOJIEH,
IJIAaHUPOBaTh pabOTy TPYIIbI, PalMOHAIBHO pacHpeaesisiTh OO0S3aHHOCTH U
IJIAHUPOBATh JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aJ€KBATHO OIIEHUBATh
BKJIa/] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHHE pacCMaTPUBAEMOM MPOOIEMBI.

K koHny oOyuenuss B 11 kuacce npeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM!

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (PU3NKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TMPAKTUYECKOW NESITENIBHOCTH JIOJEH, LEIOCTHOCTh U E€IUHCTBO
(bu3nYecKol KapTUHBI MUDA,

YUYUTBHIBATh TPAHUIBl TPUMEHEHHS] HU3YYEHHBIX (U3UYECKUX MOJEINEH:
TOYEUHBINA 3JEKTPUUECKUUN 3apsil, JTyd CBETa, TOUCUHbIA UCTOUHHUK CBETA, sJIepHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO Sipa MpU perieHur (U3NYECKHUX
3ajad;

pacro3HaBath (pu3ndeckue sBiieHUs (IMPOIECCh) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB JJIEKTPOJIMHAMUKHN M KBAHTOBOU (DU3UKU: DIIEKTPUUECKasl MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE JEWUCTBUSI TOKA, B3aHMMOJEHCTBUE
MarHuTOB, DJICKTPOMAarHWuTHasi WHAYKIWS, JACHCTBUE MArHUTHOIO TIOJISI Ha
MPOBOJHUK C TOKOM W JBWXKYIIUUCS 3apsif, AJEKTPOMArHUTHbIE KoOJIEOaHUS U
BOJIHBI, MPSIMOJIMHEITHOE pPacHpOCTPAaHEHUE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
untepdepennus, audpakuus W OOJApU3alUsi  CBETa, JUCIEPCHS  CBETa,
dotoraexrpuueckuii 3gpdekt (hoTodddekr), cBeTOBOE HaBicHNE, BOSHUKHOBEHHUE
JUHEWYaTOro CHEKTpa aromMa BOJIOPOJIa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTD;

OIMCHIBATh W3YYCHHBIC CBOMCTBa BellecTBa (JIEKTPUUCCKHE, MarHUTHBIC,
ONTUYECKUE,  OJJCKTPUUYECKYI0  NPOBOJAMMOCTH  Pa3IUYHBIX  Ccpea) |
DJICKTPOMATHUTHBIC SIBJICHUS (MPOILECCHI), WMCIONB3YsS (U3NYCCKUE BEITUYHHBI:
AIEKTPUYECKUN 3apsij], CHJIa TOKa, DJIEKTPUUYECKOE HANpPSKEHUE, AIEKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJBIKYIAsA Cuiia, paboTa TOKa,
WHIYKIWST MarHUTHOTO TMOJs, cuwia Awmmepa, cuna JlopeHna, WHAYKTUBHOCTH
KaTYILIK{, SHEPrusi AJEKTPUYECKOT0 M MATrHUTHOTO TMOJEH, MEPHOJl U YacToTa
KoJiebaHUi B KoJeOaTeIbHOM KOHTYpe, 3apsij M Cuja TOoKa B MpoIecce
rapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJieOaHuii, (OKYCHOE pacCTOSHUE U
ONTUYECKAasl CHUJIa JIMH3bI, MPU ONHUCAHUU NPaBUIBLHO TPAKTOBATH (PU3NUYECKUUN
CMBICI HUCIIOJB3YEMbIX BEJIMYMH, HUX OOO3HAYEHUS] U €JAUHUIbI, YyKa3bIBaTh
(dbopMmyIibl, CBS3bIBAIONIME JaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTHUMHU
BEJIMYMHAMY,



OMHUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SBJIEHUS U TIPOLIECCHI, HCIOIB3YS
(¢u3nMYeCcKre BETUYUHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPrUsi U UMNYJIbC (DOTOHA, IEPUOJI TTOIypacIiaia, SHEPTUsl CBI3U
aTOMHBIX SIZIEp, MpPU OINHUCAHUM TMPABWIBHO TPAKTOBATH (DUIUUYECKHUI CMBICT
UCIIOIb3YEMbIX BEIWYUH, UX O0O3HAYEHWs] W EIUHMUIIBI, yKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYI (DU3UYECKYI0 BEIMYMHY C JPYTUMH BEJIHMYMHAMH,
BBIYUCIIATH 3HAaUCHUE (PU3NUECKON BETUYUHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOLECCHl U SBJICHUS, UCIOIb3Yyd (PU3NUECKUe
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATENIHLHOTO U MapaNIEIbHOTO
COCIMHEHUsI TMPOBOJHUKOB, 3akoH J[xoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOMN
MHIYKIWH, 3aKOH MPSMOJUHEUHOrO0 PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKeHUs
CBETAa, 3aKOHBI MPEJIOMJICHUS CBETA, YpaBHeHUE OuHIITeHHA s GoTodPdexTa,
3aKOH COXPAHEHHUSl SHEPruH, 3aKOH COXPaHEHUsS HUMITYJIbCa, 3aKOH COXpPaHEHUSs
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAacCOBOrO uucia, moctyiatel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpu 3TOM pa3audaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA4, €ro MaTeMaTH4YeCKOe BBIPAKEHHUE U YCJIoBHsS (IpaHUIBl, 00JacTH)
MIPUMEHHUMOCTH,

OMpENIEeNATh HAMIPABICHHE BEKTOPA UHIYKIIMU MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuJibl Amrniepa u cuibl JlopeHua;

CTPOUTh M OMHUCHIBATH H300pa)KEHHE, CO37aBaeMOE€ IUIOCKUM 3€pKajioM,
TOHKOU JTUH30M,

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIENOBaHUI0 (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIMOJIB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopMynupoBaTh TpoOsieMy/3amady W TUIOTE3y Y4YeOHOTrO DKCIEPHMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEITIOKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OMNBIT U
(GhopMyIUpOBaTH BHIBOJIBI;

OCYILECTBJISITh MPSIMbIE M KOCBEHHbIE M3MEPEHUSI PUBNUECKUX BEIUYUH, TPU
ATOM BBIOMpPATh ONTUMAJbHBIA CIOCOO M3MEPEHUSI U HCIOJIb30BaTh W3BECTHbHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
NpSIMBIX WU3MEPEHUN: MPU H3TOM KOHCTPYHUPOBATHh YCTAaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BUJE TaOJIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yIbTaTaM HCCIIECIOBAHUS;

coOJo1aTh MpaBmia 0€30MacHOr0 TpyAa MpU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpUMEHTa, Yy4eOHO-UCCIEAOBATEIbCKOM U MPOEKTHOU
JESATEIbHOCTUA C HCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opy10BaHUS;

pemath pacuéTHBIE 3a7a4d C SBHO 3aJaHHOM (PU3MYECKOM MOEeNbIo,
UCIONb3Yys (U3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIN3a YCIOBUS 3a/1auu



BBIOMpaTh (PU3NYECKYI0 MOJENb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (DOPMYIIHI,
HEOOXOUMbIE HJisi €€ pElIeHUs], TPOBOJUTh PACUEThl U OLIEHUBATH PEATbHOCTH
MOJIYYE€HHOT'0 3HaYeHUs (PU3NUECKON BETUUUHBI;

pelaTh KaYeCTBEHHBIE 3a/laui: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKJIECHUM C OMOpON Ha M3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H
(dbu3uvecKue SBICHUS,

UCIOJB30BaTh  MpPU  pEIIEHWHM  Yy4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OpPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U MpeJCTaBlIeHHs] y4eOHOU M HAyYHO-TIOMYJISpHONW HMHGOpMAIUU, MOJYYEHHOU U3
Pa3IUYHBIX UICTOYHUKOB, KPUTHUECKU aHAIU3UPOBATH MOTy4aeMyr0 HH()OpMaIIHIO;

OOBSCHATh TPUHIUIBI JCHCTBUS MAaIIWNH, TMPUOOPOB H TEXHUYECCKUX
YCTPOMCTB, pa3nuyaTh yCJIOBHUS UX 0€30MACHOTO MCIOJIL30BaHUS B MOBCEIHEBHOM
KU3HU,

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B MOBCEAHEBHOW KU3HU
Juisi obecniedeHus: 0€30MaCHOCTH MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHUS 370POBbSI U COOJIOJICHUS] HOPM 3KOJIOTHYECKOTO
MOBEJACHUS B OKPYXKAIOIIEH CPEIE;

paboTaTh B TpYyINNE C BHIMIOJIHEHUEM pA3IMYHBIX COIMATBHBIX PpOJIEH,
IJIAHUPOBATh pabOTy TPYIIbI, palMOHAIBHO pacHpeaessiTh OO0sI3aHHOCTH U
IJIAHUPOBATh JIESITEILHOCTh B HECTAHAAPTHBIX CUTYallUsIX, aJ€KBATHO OIIEHUBATh
BKJIQJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHHE pacCMaTPUBAEMOM MPOOIEMBI.



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIs1 YYHEHUKA

®dwusuka 10 knacc: 6a30BbIi ypoBeHb: yueOHUK 10 kinace/ A.B. I'paues, B.A.
IToroxes, A.M. Caneuxui, I1.}O. bokoB, M3naTenbckuii neHTp "'BenTana-
I'pad”

®dwusuka 11 knacc: 6a30BbIi ypoBeHb: yueOHuK 11 kmace/ A.B. I'paues, B.A.

IToroxes, A.M. Caneuxuii, I1.FO. bokoB, M3naTenbckuii neHTp "'BenTana-

l—‘paq)ll

METOANYECKHUE MATEPUAJIbBI JISI YUUTEJISA

®wusuka 10 knacc: metoanueckoe nmocodue Kk yueOHuky ¢pusuku A.B. I'paues,
B.A. Iloroxes, A.M. Caneukuii, [1.1O. boxos/ A.B. I'paucs, B.A. [Toroxes,
AM. Caneukuit, 1.A. SIxoBneBa, M3naTenbckuii ieHTp 'Benrtana- I'pad”
®usuka 11 knacc: Metoguyeckoe nocoobue K yueOHuky gusnuku A.B. ['paues,
B.A. Iloroxes, A.M. Caneukuii, [1.IO. boxos/ A.B. I'paucs, B.A. [Toroxes,

AM. Caneukuit, 1.A. SIxoBneBa, M3gaTenbckuii eHTp 'Benrtana- I'pad”

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubanoreka L{OK https://m.edsoo.ru
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