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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha ypOBHE CpeAHEro o0Iiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yJabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxe ¢ yaérom deaeparbHon
paboueil mporpaMMbl BOCITUTaHUS M KOHIENIIUY TpernoaBanus yuyeOHoro npeamera «Pu3uka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOUMX OCHOBHbBIE
o0Opa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1o (pU3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10-11 kmaccoB nmpu o0ydenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOY4eHHs, a TaKKe YUYMTHIBAET HEOOXOAMMOCTb peau3allid MEXIIPEIMETHbIX
CBsi3ell (PM3UKM C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIE IEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHEro OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3HMKH: TMUYHOCTHBIE, METAIIPEIMETHBIE, IPeAMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM HAa 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam oOydeHwus..

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOBI, BHICTYIIAs B KAU€CTBE yUeOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYHIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBICHUN, N3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIeieT XapaKkTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B cdepe SHEepreTuKH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHUs HOBBIX MAaTepHUaloB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAyYHON KapTHHBI MUpa oOydaromuxcsi, B (OpMHUpOBaHHE YMEHUN NPUMEHSTh
Hay4YHBI METO]I IO3HAHUSI IPU BBIMOJIHEHUN UMHU Y4€OHBIX UCCIIEJOBAaHUM.

B ocHOBy Kypca ¢u3nku st ypoBHS CpeHEero o0Iero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PM3MKH, BKIIIOUAET KaK BOMPOCH! KIACCHUECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (QOpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHIMana (pu3nYecKoi HayKu, OCMBICTICHHE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku rnpeanonaraet 3HakOMCTBO € IIUPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peaau3yercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEpIKaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbI C Pa3BUTHUEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIBLHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.
CrepKHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHM Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE TPEACTABICHUI O CTPYKType MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U IPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucreMHO-IeTEIbHOCTHBIN MOJAXO0 B Kypce (PU3UKH peaau3yeTcs MpekIe BCEero 3a cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (U3HKE OOBEIUHEHBI B OONIUI CIIMCOK
YUEHUYECKUX MPaKTHUYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAleHusa Kabuneta Gusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB MO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX W Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3felia Kypcea,
TaK W HMHTETPUPYsS 3HAaHUA U3 Pa3HbIX pa3fenoB. JlJis KayecTBEHHBIX 3a/lad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (DU3WUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TpeboBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrnieueHnI0 yaeOHOTo Tpoliecca 0a30BbIid yPOBEHB Kypca (PU3UKK Ha YPOBHE CPEITHET0 O0IIETO
00pa30BaHMs JIOJDKEH U3ydaThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHeTa (PM3WKH WM B YCIOBHSAX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAYYHOro Iukia. B xabunere (usmku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe OO0OpYyIOBaHWE JUIS BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3uKe yIeHHUECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHHE.
JeMoHCTpaniioHHOe  000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00ECIeurBaeT MOCTAHOBKY MEPEUYUCIEHHBIX B MPOrpaMMe Io
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AN UCCIENOBAHMS HM3y4aeMbIX SIBICHHH M TPOIIECCOB,
IMIUPHUUYECKUX U (PYHIAMEHTAITBHBIX 3aKOHOB, UX TEXHUYSCKUX MPUMCHCHHM.
JlaboparopHoe 000pyAOBaHME ISl YUEHHYECKHX MPAKTUYECKUX PAadOT GopMmMupyercs B
BUJIE TEMaTHYEeCKHX KOMILUIEKTOB M oOecreunBaeTcs B pacdyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHE MU(PPOBHIX JTAOOPATOPHI.
OCHOBHBIMU LIENISIMU U3Y4YeHUsI GUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCA:
e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCSd K HAyYHOMY HW3YYEHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN;

® pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIE TO3HaHUA U (hopMHupoBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;



dbopMupoBaHUEe YMEHUI OOBACHATH SBJICHUS C UCTIONIb30BaHUEM (PU3NUECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O POIM (PU3UKU JUISI PA3BUTHS IPYTHX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JocTmwkenne 3TUX Iesell o0ecreynBaeTcsl PelIeHHeM CIEAYIOMMX 33had B Ipolecce
U3YYeHHUS Kypca (GU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa3oBaHuUs:

npUOOpeTeHUE CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJICKYSIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN TNPUMEHSATh TEOPETUYECKUE 3HaHWUS Uil OOBSCHEHUS
busznyecKkux SBJICHWH B MPUPOJE U JIA NPUHATHS TMPAKTHUUECKUX pELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB PEIICHHUS PA3IMYHBIX 33/7ad C SBHO 3aJlaHHOW (DHU3HUeCcKOoi
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3aHNe PU3NICCKON MOICIIH,
aJICKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIONIYIO CPEIY;

OBJIaJICHUE METOJIaMU CaMOCTOSITETLHOTO IJIAHHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
OKCIIEPUMEHTOB, aHaIW3a W  HUHTEpOpeTanud  HHQOpPMAIHMH,  OMNpeIesIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

CO3/IaHHME YCIIOBHH ISl Pa3BUTHsSI YMEHUH TPOCKTHO-HCCIICIOBATEIIbCKON, TBOPUESCKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpOBHE CpEIHEro OOIIero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SIBIIIETCS. PEKOMCHJIOBAaHHBIM, YYHTEIh JEJIaeT BBHIOOP TPOBEICHHS JTA00pAaTOPHBIX pPadOT H

OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJEPKAHUE OBbYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IPOIIECCE MO3HAHMS TPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue Gpu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. I paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mecto (u3uku B (OPMHPOBAHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKOU AEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. ClokeHHe nepeMenieHul U
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TYyTH U MIEPEMEIICHHUS MAaTEPHUAIbHONW TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NMaieHu .

KpuBonuueliHoe naBMxeHue. J[BH)KeHHME MaTepuaibHOM TOYKM IO OKPYKHOCTHU C
MIOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEMHAsA CKOpocTh. [lepruoa u yacrora
oOpaiuenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHu4ecKkre yCTpOUCTBa U PAKTUUYECKOE MPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHBIC TIEPEeIAYn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue nerkenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne HepaBHOMEPHOTO IBMXKCHHUS C IIEJIBIO OTPE/ICTICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE
paBHbIE MPOMEXYTKA BPEMEHU MPHU PABHOYCKOPEHHOM JBM)XEHHUH C HayalbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenune ABMKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yuenune aBuxeHus Teaa, OpPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[TpuHumn otHocutenbHOCTH ['anmuiies. Ilepoiit 3akoH HeroTona. MHepLmanbHble cUCTEMBI
oTCcUéTa.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa st
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTEpUANIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbXeHus, kadeHus ). Cuina Tpenust. Cyxoe Tpenue. Cuma
TPEHUSI CKOJIbXKEHUsI U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS TIPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BpalleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpONCTBA M IPAKTUYECKOE NPUMEHEHUE: MOJIIMIHUKY, JIBUXKECHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U NaJACHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MaTtepuanbHO TOUKH (Tea), CUCTeMbl MaTepHalbHbIX ToYeK. Mmynbe cuibl u
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3HEPTHs yIpyro Ae(pOpMUPOBAHHOM NMPY>KUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble ¥ HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMAIBHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOINEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C U3MEHEHHUEM MEXaHMYECKOW SHEPruu Tena Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaas pu3uKa M1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUU U UX OIBITHOE 00OCHOBaHHUE.
Bbpoynosckoe apuxenue. Juddysus. Xapakrep ABUKEHHs U B3aUMOAEHCTBHS YaCTHUL] BELIECTBA.
Mogenu cTpoeHHsI Ta30B, KUAKOCTEH U TBEPABIX TNl U 00bSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogens upeansHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIAPHO-KMHETHYECKOM TEOpHUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOW »HEepPTruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kuaneiipona. 3akon [lanerona. M3onponeccsl B uAcaabHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencTaBieHUEe M30IPOLECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOUIME JHUCKPETHOE CTPOECHUE BelIecTBa, (oTorpaguu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogaens onbita [lITepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mogens, HIUTIOCTPUPYIOIIAast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJeaIbHOrO ra3a. Busl Teroneperayu: TEIONPOBOAHOCTb, KOHBEKIUA, U3IIydCHHE. Y IeTbHas
TEIIOEMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anumabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MePBOro 3aKOHA TEPMOAMHAMUKH K H3omporieccaM. I'papuueckas uHTeprperanus padboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh mpoieccoB B MpUpoe.

Tennobie MamuHbl. [IpuHIUIBL 1eHCTBUS TEMTIOBBIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeIu10BbIX MamuHax. KoagdunuenT nonesnoro neictBus remnopoi mamuHel. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO AEHCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIIIOIHEPTETHKY.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu



H3MeHeHre BHYTpEHHEH HSHEpruu Tejla IMPU COBEPUICHHH pPalOThI: BBUIET MPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOT'0 BO3/yXa, HarpeBaHue 3(hrpa B JIATyHHOU TPYOKe MyTEM TpEeHUs
(BuaCOIEMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[Tapoo6pa3oBanue u koHAeHcalus. Micnapenue u kuneHue. AOCONIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB KPUCTAJUIOB.

Kunkue xpuctamibl. CoBpeMeHHbIE Marepuansl. [lmaBieHue M KpHCTAIM3AMs. YAenbHas
TeruioTa miasieHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUHU MOJYUCHHUSA COBPCMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu moHWKEHHOM JaBJICHHUH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaus KpUCTaIIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

N3mepenrie OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Ted. OJNEeKTpUyecKud 3apsan. JlBa Bua dJIEKTPUYECKUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe mnose. HanpsokéHHocTh 3nexTpuueckoro mnoss. IlpuHuun cynepno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IEKTPUYECKOTO MOJIS.

Pabota cun anextpocratudeckoro noss. [lorenuman. Paznocts norenuanos. [IpoBogHuKN
U JUDJIEKTPUKU B JIEKTPOCTATUYECKOM IToJie. JIudnekTprudeckas IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUUECKOE IIPUMEHEHHUE: D3JIEKTPOCKOI, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopencTere HadIeKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.



[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJNeKTpOoCcTaTUYECKas 3alluTa.

JW3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOT0 KOHJAEHCATOpa OT IUIOIIA/IH IUIACTHH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUIECKON IPOHNLIAEMOCTH.

DHeprus 3apssKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BELLECTBA.
[TocnenoBarenbHOE, MapauiesibHOE, CMEIIAHHOE COSUHEHUE TPOBOIHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37E€KTPUYECKOTO TOKa.

DIIEKTPOABUKYILAs CHJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM ) asiekTpudeckoil enu. Kopotkoe 3amMbIkaHue.

DNIEeKTPOHHAs TPOBOAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh CONIPOTHUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1IEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CsaoiicTBa p—N-nepexona. IlomynpoBoHUKOBbIE TPUOOPBI.

DNEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DJIEKTPOJIUTHYECKAs
Juccoryanus. DIEKTPOIIN3.

DJNIeKTpUYECKHl TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHU4YeCcKre yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIH JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IUJIOIIAIU
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmenraHHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3eKTpoABMKYILIEH cuiibl. KopoTkoe 3amMblkaHHE€ TalbBaHUYECKOTO
3JIEeMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenmanHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpoABMKYIIEH CUIIBI HCTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anekrponusa.

MexnpeameTrHblie CBSI3U



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C YYETOM
COJIEPIKATENBHBIX MEXKIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUH, THHEWHAs (yHKIUS, mapaboia, runepboa,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI U HMX IPOEKIUU HAa OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JABIKEHUE B JKUBOH mpupoje, nupysus, 0CMOC, TeIUI000MEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEaayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHE SBIICHUS B
JKUBOM TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBblE CBOWCTBAa TBEPHABIX TEJ, JKUIKOCTEH U Tra30B, 3JIEKTPUUECKUE
CBOICTBa METAJJIOB, SJEKTPOJIUTHUECKAS JUCCOLUAINS, TaTbBaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBUKEHUHN C MCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHHMKE, MOJIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHUs HMIyJbCca B TEXHHUKE (pakera,
BOJAOMET M JpYyrue), JBUTATENb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHTUIIMOHEDP, TEXHOJIOTHH MOJIyYeHUsI COBPEMEHHBIX MaTepHallOB, B TOM YHUCIIE
HAaHOMATEepHaJlOB, M  HAHOTEXHOJOTHH,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEP, AJIEKTPOHATpPEBATENbHbIE PHOOPHI,
3IEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasnen 4. DiekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHAYKIMK. KapTrHa TUHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MaruutHoe 1oje NpoBOJHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUMU MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHME. J[BHKeHHE 3apsyKEHHOM 4YacTULBI B
OJIHOPOJTHOM MarHuTHOM moJjie. PabGorta cumsr JlopeHiia.

SIBneHne HNEKTPOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
ONEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anekTpuyeckoe Moisie. DIEKTPOABMKYINAs CHJAa MHAYKIUU B IPOBOJHHKE,
JIBIKYIIIEMCS TIOCTYIIATEIBHO B OJTHOPOJJTHOM MarHUTHOM ITOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKHU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.



TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHWE: IIOCTOSHHBIE MAarHUTHI,
AIIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIIMKA MarHUTHOTO TOJIS.

B3anmopencTre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH11a Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS HIEKTPOMArHUTHON MHAYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHbsle KoJ1eOanus

Konebarenpnass cucrema. CBOOOMHBIE MeXaHWUYeCKHe Kojebanus. [apmoHmueckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
Matematuueckuii MasTHUK. Y paBHEHUE TapMOHHUYECKUX KoJeOanuii. [IpeBparenue snepruu npu
FapMOHUYECKHUX KOJIeOaHUSIX.

Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KOJIeOaTeIbHOM KOHType. AHAJOrus MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KoseOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUsI.

[lepemenHbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancdopmarop. IlpomsBoacTBo, mepenada W MOTPEOJIECHUE AIEKTPUUYECKON SHEPTHUH.
DKOJIOTHYECKHUE PHUCKH TP TPOU3BOACTBE JJIEKTpodHEepruu. KymnbTypa HCHOIB30BaHUS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUUYECKUW 3BOHOK,
TeHepaTop MEPEMEHHOT0 TOKa, TWHUHU AJIEKTpoIepead.

Jlemoncmpayuu

Hccnenoanne mapaMeTpoB KosieOaTebHON CUCTEMBI (IPYKHUHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE MEKTPOMArHUTHBIEC KOJIeOaHusI.



OcumiutorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HAalpsDKEHMsT OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIeHCcaTopa.

Mogenp TMHUM 371EeKTponepeaayHn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHUH Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBaHue NEpeMEHHOIO TOKAa B LENM U3 IOCIEJOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUMmMHbvle 60JIHbL

MexaHunueckue BOJIHBI, yCiI0BUs pacipocTpaHeHus. [lepuon. CKkopocTh pacpocTpaHeHus
U JUuMHa BojHbl. [lomepeuHble M MpoAOJibHbIE BOJHBL. MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJEeKTPOMAarHUTHbIE BOJHBI. YCIOBHS HM3JIy4€HHUsS JIEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHranus BekTopoB E, B, V B anexTpomarHuTHOi BosiHe. CBONWCTBA 3IEKTPOMAarHUTHBIX BOJIH:
OTpakeHME, INpeJoMJIeHHe, noispuzauus, audpakuus, uHTeppepeHuus. CkopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTPOMAarHUTHBIX BOJH. [IpUMeHEHHE 3JIeKTPOMArHuTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHuueckue ycTpoiicTBa M NPAaKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIABTPa3BYKOBasl MarHOCTUKAa B TEXHUKE M MEAULUHE, pajgap, paAUONpUEMHMK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO0pa3zoBaHue 1 paclpoOCTPaHEHHUE ONEPEUYHBIX U MPOJOTIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmronenne otpaxkeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakiii MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TPEIOMIICHHE,
noJsipu3alus, Tudppakuus, UHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHEeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TMPEIOMJIICHHUS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus ceera. ClnoxxHbIi coctaB 6eoro cera. L{Ber.



ColOuparonue W paccewBaromme JHH3bL. ToHkas mauH3a. DOKycHOE paccTosHUEe U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas onrtuka. HuTtepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(pA3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIECHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue YCTpOWCTBAa M IPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToanmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOU.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakKeHHWE U MperoMieHue cBera. OnTuyeckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosryueHue cekTpa ¢ HOMOIIbIO PU3MBI.

[Tomyuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHuLbl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTH CB€Ta B BaKyyme, MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKpAIEHUE JJTUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
doroapdekxra. YpaBuenue DitHmreitna s porordpdexra. «KpacHas rpanuna» gorosdppexra.
Hasnenue ceera. Onbite [1. H. JIeOenena.
XHUMHUYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpoilCTBa M MNpaKTHUECKOe NpUMEHEeHHe: (poToanaemMeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
mogens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB MpU IEpexojie aToMa ¢
OJIHOT'O YPOBHS 3HEpIrUU Ha Jpyroi. Bunsl ciektpoB. CrieKTp YpOBHEN 3HEPIMM aTOMa BOJIOPO/A.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyau3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJIbHBbIM AaHAJIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGnronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOLIKE CII0KHOCTb CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
Omneitel Pesepdopna no onpeneneHuio coctaBa paauoakTUBHOro usnydenus. CoiicTBa anbda-,
Oera-, raMMa-u3aydeHus. BinsHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHas monens sigpa ['eiizenbepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

OHeprus CBS3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jle@ekT macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOICHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.

dyHnaMeHTanbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoil KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M aCTPOPU3UKH

Otansl pa3BuTUs actpoHomui. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAYECHIE AaCTPOHOMHUHU.



Bup 3Bé3anoro Heba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIAUMOE JABHKCHHE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKH. JlMarpaMmma «CIeKTpalIbHbIN KI1acC — CBETUMOCTbY. 3BE3/1bI INIABHOU
IIOCJIEI0BATEIbHOCTH.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE3]  IJIABHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTanbl XKU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumbl
rajakTuk. Paguoranaktuku v kBasapsl. YEpHbIe ABIPHI B Apax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pazberanmwe ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe uzimyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOpPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJIOKEHHsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0maroniee NOBTOpPeHUE

Ponp u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U aCTPOHOMHHU B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poib (U3HYecKOW Teopur B (OPMHUPOBAHUHM MPEICTABICHUN O
¢u3nUecKoil KapTuHe MUpPA, MECTO (PU3UUECKOW KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI 0 pUpoIe.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyllecTBIseTCsl € Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHM, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Medsicnpeomemnsie nousamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMSL:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHne CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHEe (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApPHBIX (DYHKIUH,
MpU3HAKU TI0J100US TPEYTOJIbHUKOB, ONPEEJICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOM pupoe, KojeOaTeabHble JBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU IPUPOAE, ACUCTBUE PalUaLlMU HA )KUBBIE OPraHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTAJNIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozusi: TUHUU 3JEKTpOIEpeiady, TeHEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEIb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPe3yNIbTaThl OCBOCHMs yueOHoro mnpeamera «Du3MKay» IOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXIeHUM, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM pOCCHiIlCKOro oOIecTBna,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMM  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATENIBHOCTh B HHTEpECax TIPa)KJAaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TFOTOBHOCTb K T'YMaHUTAapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONYMBOTO OyyIIIero;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEPEC K Pa3IMIHBIM cpepam nmpodeccHoHATEHOM e TEILHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE JIaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIeJIeil
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIlUpeHHe OIbITa JEATEIbHOCTH HSKOJIOIMUYECKON HAIpaBIEHHOCTHM HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU NIeATENbHOCTH, TOTOBHOCTh B IIpOIecCe M3YUeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNENATh UEIU ACSITEIIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh MJIaH PEIICHUS MTPOOJIEMBI C YIETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OLICHUBATh PUCKH MOCIIEICTBUI JAESITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PaOOTy B YCIOBHUSX pPEAJIbHOT0, BUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3zoBble ucciieqoBaTe/bCKHe 1eHCTBUSA !

BIIQ/IETh HAYYHOW TEPMHHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIQJICTh HABBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOT'O 3HAHMS, €r0 WHTEPIPETallUH,
npeoOpa30BaHMIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYaIIUSIX, B TOM YUCJIE TIPU CO3/ITaHUN
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTYMEHTHI ISl TOKA3aTelIbCTBA CBOMX YTBEPKICHUH, 3a]1aBaTh
napameTpbl U KpUTEPUH PEIICHNUS,

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUA 3a/1a4 Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHOMN JACATEIHHOCTH, B TOM
YUCJIe MPU U3y4eHUN (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKAMHU ITOJTYHYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYHIECTBISATh IOWCK, aHaJIM3, CHUCTEMATH3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MMacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUs HTHPOPMALUH U 1IeJIEBOW ayTMTOPHH, BEIOMPAs ONTUMAJIbHYIO (hOpMY MpeICTaBICHUS
U BU3YaJIU3allHiH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOHMIMKTHBIX CUTYallui U CMAr4aTh KOH(MIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON paboThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXJIOT0 y4aCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PA3JIMUHBIX CHUTyalUsX,
HPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATEJIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCcOOCTBOBATh (POPMUPOBAHUIO U MPOSIBIICHUIO SPYAULIUHU B 001aCTH (PU3HUKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBHIA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallu, BBIOOpA BEPHOTO PELICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIbTAaTOB ACITCIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce 4OCTHXKEHHS TNYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMBI IO (PU3HKE IS
YPOBHSI CpefHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaralonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUSl, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OIMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHKEHHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHUE APYTuX,
YUUTBIBaTh €ro P OCYILECTBICHUH OOILIEHUS, ClIOCOOHOCTD K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPaxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHPA, B Pa3BUTUHM COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JNeATeILHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBl MPUMEHEHHUS H3YyYEHHBIX (U3HUYECKUX MOJCNeH: MaTepHalibHast
TOYKa, MHEpIUAIbHAS CHCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TENO, WACATbHBIA Ta3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN AIEKTPUUECKUHN 3apsi] IPHU pELICHUU
bu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SIBJIEHUS (MPOILECCh) M OOBSCHATh MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHENHHOE MIBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JBIDKEHUE TI0 OKPY>KHOCTH, HHEPITUS, B3auMoIeicTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKCHHE,
CTpOEHHE KUIKOCTEH M TBEPIBIX Tell, K3MEHEHNE 00bEMa Tesl IPU HarpeBaHUU (OXJIAXKIACHHUH),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJIEHCAllMs, IUIABJICHUE, KPUCTAIIU3ALMS, KUIICHHE,
BJIQXKHOCTh BO3/yXa, OBBIILICHHUE JABJIECHUS ra3a Py €ro HarpeBaHUU B 3aKPHITOM COCYJI€, CBS3b
MEXJy MapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, JEKTpU3alus Tej, B3auMOJeiCTBHE
3apsoB;



OINKCBHIBATH MEXAaHUYECKOE JIBUIKEHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IyTh, NEPEMELEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIA, UMIYJIbC Tejla, KUHETUYeCKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTH;, MpHU
OINKCAaHUH MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOIb3yEMBbIX BEJIMUUH, UX 0003HAYEHUS
U €IUHMILIBI, HAXOAUTh (DOPMYJIbI, CBS3BIBAIOLINE JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTHMHU
BEJIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XaOTUYECKOIO0 JIBUJKEHHUS MOJIEKYJ, CPEJHEKBaJpaTH4yHas CKOPOCTb MOJIEKYJ, KOJNYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEPrus, padora rasza, KOd(pQUIMEHT MOJE3HOrO NEHCTBUS TEIUIOBOTO
JIBUTATEIS; IPU OTMMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTHUMHU BEIUYHHAM;

ONMCHIBATh U3YUYEHHBIE JJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONB3YST (PU3NYECKUE BEIMYUHBL AJEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  IOJIS, ITOTEHLMAJ, PA3sHOCTh IOTEHUUAIOB; IMPU ONUCAHUM IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SIBICHUS, MCIONB3yS (DU3MUECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BceMHUpHOro tsaroreHus, I, II m III 3axkonbl HeproTOHA, 3aKOH COXpaHEHHUs
MEXAHUYECKOM dHEPIuM, 3aKOH COXPAHEHMsI UMITyJIbCa, IPUHIUI CYIIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHONpPAaBUs MHEPLUAIbHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KUHETUUECKYIO TEOPUIO CTPOCHMUSI
BEIIECTBA, I'Aa30BbI€ 3aKOHBI, CBA3b CPEAHEW KHHETUYECKOW HSHEPrUM TEIUIOBOTIO JIBHIKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MEepBblil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
3JIEKTPUUECKOT0 3aps/a, 3aKkoH KyJioHa, mpy 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYEeCKOE BbIPAXKEHUE U YCIOBUSI (IpaHULIbl, 00JaCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpeHuil, Mpu 3ToM  (HOpMyIHpOBaThH
npoOeMy/3agady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYILLECTBIIAATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PHU3MUECKUX BEIWYHMH, NPH ITOM
BbIOMpaTh ONTUMANbHBII CHOCOO M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXy (PM3NYECKMMHU BEIMYMHAMU C HCIIOJIb30BAaHUEM MPSAMBIX
U3MEpEeHUl, MpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATh pe3yiabTaTbl MOIY4EHHOU
3aBHCUMOCTH (PU3UYECKUX BEJIUYUH B BHJIE TAOIHI] U TPapUKOB, J1€1aTh BHIBOJIBI 10 pe3yJibTaTaM
HCCJIEJIOBAHMUS,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpHU TMPOBEICHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HCCIENOBAaTEIbCKOW M  MPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTo 000pyI0BaHNUS;

pemiate pacu€THbIE 3aJadd C SIBHO 3a/laHHOM (U3NYECKOM MOENbl0, HCIOJb3Ys
¢u3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4H BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (PU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAMMbIE Ui €€ pelIeHHs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUs (PU3NUECKON BEIHUNHBI,



peliaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUKY
paccyXIeHU ¢ OOPOi Ha N3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SBIICHHUS;

UCTIOJIb30BAaTh MPU PEIIeHUH y4eOHBIX 33/]]a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUT
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIIPETAllMd U TNPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
NOMYJSIPHOM MHGOpMAIUU, TOTYYEHHOU U3 PA3INYHBIX UCTOYHUKOB, KpUTHUECKH aHATTU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIHIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (U3KKE B IOBCEAHEBHOM KU3HU JIsl OOeCTIeUeHUs
0€301acHOCTH MpU O0pAIeHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU yCTPOHCTBAMU, Uil COXPaHEHUS
3JI0POBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAOIEei cpejie;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIUANBHBIX POJIEH, MIIaHUPOBAaTh paboTy
TPYOIbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kJacce npeaMeTHble pe3yabTaThl HA 0230BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh Ha TMpPUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, IeTIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

VUUTHIBATh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIEIb aTOMa, HYKJIIOHHAs
MO/JI€JIb ATOMHOTO sJipa P peLIeHnH (PU3NUECKUX 3ajay;

pacrno3HaBaTh (pU3MYECKHe SBIECHUS (MPOLIECChI) U OOBACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOANHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCIHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKLIMS, JAEWCTBHE MAarHWTHOTO IIOJIsI HA TPOBOJHUK C TOKOM U JIBWXKYLIMHCS 3apsi,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBiieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIlECTBAa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
ANIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPEI) M AJIEKTPOMArHUTHbIE SBJIEHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, DJIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIasl CUIA,
paboTa Toka, MHIYKLIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUUYECKOI0 M MAarHUTHOIO TOJeW, NMepHoA W yacToTa KosiebaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CHjia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIMHHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BEJTHUYUHAMU;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, DHEPIUs U
UMIynbc (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3MYECKYI0 BEIMUMHY C APYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHBI;

aHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
OpUHLOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMarHUTHOM  HMHAYKLWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHUE DHHIITEWHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOrO 3apsAja, 3aKOH COXPAHEHHUsS MacCOBOTO YHUCIA,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHHWE M YyCJOBUA (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

OTIpEIeNIATh HAIPaBJIICHWE BEKTOpAa MHAYKIMM MAarHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH M ONHCHIBATh U300pakeHNE, CO3/1aBAeMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBITIOJHATh JKCIIEPUMEHTBI TI0 HUCCIICJJOBAHUIO (PH3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHUil: mpu 3ToM  (GopMyIHpoBaTh
npobiieMy/3aauy U TUIIOTe3y y4eOHOro IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0BaHUsl, IPOBOJIUTH OTBIT ¥ (POPMYITHPOBATH BBIBOJIBL;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (U3MYECKHX BEIWYWH, TPH ITOM
BBIOUpATh ONTUMANbHBIA CHOCO0 H3MEpPEeHUs M HCMHOJIb30BaTh HM3BECTHBIE METOJbI OIEHKU
MOTPENIHOCTENH U3MEPEHHUIA;

UCCJICIOBATh 3aBUCUMOCTH (DU3MYECKHUX BEIMYMH C UCTIOJIB30BAHUEM TIPSIMBIX H3MEPECHUN:
IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3Yy/IbTATHI MOJYYCHHOH 3aBHCHMOCTH
busznyecKkux BENWYMH B BHAE TaOmuI, M rpaduKoB, JAenaTh BBIBOABI IO pe3ylbTaTaM
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOrO TpyAa IMPU MIPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENLCKOM M TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaO0OPaTOPHOTO 000PYAOBaAHHUS,

pemiate pacu€THbIe 3aJa4dl C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIMONb3Ys
dus3nyecKre 3aKOHBI ¥ TIPUHIINAIIB], HA OCHOBE aHAJIM3a yCJIOBUS 3aJIa4¥l BEIOMpATh (PH3UUECKYIO
MOJICJTh, BBIICIATh (PU3NYCCKUE BEIMYMHBI W (OPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJYUYEHHOTO 3HAYeHUS (PU3NUeCKOi BETHUNHBI,

peliaTh KayecTBEHHBIE 3a7aud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO IEMOUYKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

HCIIOJTL30BATh IPH PEIICHUH YICOHBIX 3a/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIE TEXHOJIOTHA
JUISL TIOUCKA, CTPYKTYpUPOBaHWs, HWHTEPIPETallud U TPEJCTaBICHUsS Yy4eOHOW U Hay4dHO-
MOMYJSIPHON MH(pOPMAIUH, TOTYYSHHON U3 Pa3INIHBIX HCTOYHUKOB, KPUTUYECKU aHATM3UPOBATh
MOJTy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHIIAIIBI ICHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOMCTB, pa3InvaTh
YCIIOBUS UX 0€30MacCHOTO UCTIOIB30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJTb30BaTh TEOPETUICCKHE 3HAHUS 10 (PU3HKE B TOBCEHEBHOMN KU3HU JUTSI O0SCTICUCHUS
0€30MacHOCTH TIpU OOpAIEHUH C MPUOOPAMH M TEXHUUYECKUMHU YCTPOMCTBAMHU, JJISI COXPAaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarollei cpejie;



paboTaTh B IpYIIE C BHIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, IUIAHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXK0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelleHne paccMaTpUBaeMoi MPoOIeMBbl.
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