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[Iporpamma mo ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOU 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbIX B OI'OC
COQO, a Ttakxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnuka» B 00pa30BaTENIbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copnepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHBlI MHupa oOyyawmuxcs 10-11 xmaccoB mipu
oOydeHHH X Qu3MKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIESITEIbHOCTHOTO
noaxonaa. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusim ®I'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, TPEAMETHBIM W METalmpeJIMETHBIM pe3ylbTaTaM
oOydeHHMsI, a TaKkKe YYHUTHIBAET HEOOXOJUMOCTh pealu3alryd MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHHS Kypca (PU3MKH: JTUYHOCTHBIE,
MeTarnpeIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKu Ha 6a30BOM YPOBHE, B

TOM YHMCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUEeHHUS;

e cojepxanue yuyeOHoro npeamera «dusuka» mo rogam o0ydeHus.

du3rka Kak Hayka o HauOolsiee OOIIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LIkonpHBIN Kype PU3HKH — CHCTEMOOOPA3yIOIINHA
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mveckoii reorpadueri u acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npUMeHeHne (QU3NYECKUX 3HAHMM  OIpeneNsieT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyeHue (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHpPOBaHHE E€CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa OOydYaroImuxcs, B (HOPMHUPOBAHWE YMEHUU MPUMEHSTH
HAyYHBIN METO/]T TO3HAHUS NP BHITIOJTHEHUH UMH YI€OHBIX NCCIICTOBAHMI.

B ocHOoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
IIOCTPOEHHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr (Qu3nyeckux Teopuid. Beaymmum B Kypce sBiseTCs
GopMupoBaHUE MPEICTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
TYMaHUTApHOTO TOTEHIMANa (U3NYECKOW HAyKH, OCMBICICHHE CBSI3U DPa3BUTHS
¢u3uku ¢ pa3BuTHEM OOIIECTBA, a TaKXK€ C  MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMH M SKOJIOTHUYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npenmnosiaraet
3HaKOMCTBO C IMUPOKHAM KPYTOM TEXHHYECKHUX U TEXHOJIOTUUYECKUX MPUIIOKCHUH
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHUS JJIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKHMM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHWKH M TEXHOJOTHH, a TaKKe OOCYKICHHS
poOJIeM palMOHAIFHOTO MPUPOIOTIOIB30BAHUS U DKOJIIOTUIECKONM O€30MTacHOCTH.

CrepxHEBBIMH 3JIEMEHTaMH Kypca (DM3MKM Ha YpOBHE CpETHETO OOIIeTro
o0Opa3oBaHHs SBISIIOTCS (u3mueckue Teopur ((HOpMHUpOBaHHME TPEACTABICHUN O
CTPYKTYpE TOCTPOCHUSI PUBNICCKONU TEOPUH, poJid (yHIaMEHTAIBHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMEHHBIX  TMPEJACTABICHUSIX O TPUPOJAE, TpaHULAX
OPUMEHUMOCTA TEOPHM, JIi ONUCAHUSA €CTECTBEHHO-HAYYHBIX SBICHUU U
IIPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIE B Mporpamme 1o ¢u3uke oObEIUHEHBI B OOIIUH CIHUCOK YUYEHHUYECKUX
paKkTUYECKUX paboT. BeijeneHne B yka3zaHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS H  OIICHKH, OCYIIECTBISAECTCS yYaCTHUKAMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHameHuss kaOmHera u3uku. Ilpm »dTomM obecrieuwBaeTCs  OBJIAJICHHC
O0y4aloUIMMHCS YMEHHUSIMHU NPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKMX BEIMYMH U IIOCTAHOBKY OIIBITOB 10 TPOBEpKE
NPEI0KEHHBIX THIIOTE3.

bonpimoe BHWMaHWE yHeNsSETCSs PEHICHUI0 PAcYETHBIX M KauyeCTBEHHBIX
3amau. [Ipu 3TOM mis pacu€THBIX 3a/1ad MPHOPUTETOM SIBIISFOTCS 3a7a4d C SIBHO
3aJjaHHON (PU3MUECKO MOJIENbIO, TIO3BOJISIONINE IPUMEHSATh N3YYCHHbIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. /(s KaueCcTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH



KU3HU, TpeOyrommue BblOOpa (U3MUECKOW MOJAENW [Jis CUTyalud HPAKTHKO-
OPUEHTUPOBAHHOTO XapakrTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OO€CIEeUCHHI0 Y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca
bu3MKHM HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHus JOJKEH U3ydaThCs B YCIOBUAX
MpPEeIMETHOrO0 KaOWHeTa (PU3MKU WM B YCJIOBHUSX HWHTEIPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (GU3UKH JOKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYyIOBaHWE [IJIs BBIMOJHEHMS YKa3aHHBIX B
nporpaMMme no (pu3MKe yYEHHYECKUX MPAKTUYECKUX PaboT U AEMOHCTPALMOHHOE
o0opyioBaHUE.

JlemoHcTpanimonHoe o0OopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTHU M OOECMEYUBACT TMOCTAHOBKY
NEePEUYHCICHHBIX B TporpaMMme 10 (U3UKE KIOYEBbIX JEMOHCTpAlUi IS
UCCJICJIOBAaHUS  HM3ydyaeMbIX SIBICHHMM H  MPOIECCOB, HOMIHUPUUYECKUX U
(GyHIaMEHTaJIbHbBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHIA.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYCHHYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BU€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
71a60paTOPHOTO O00OPYMOBAaHUA JOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaToOpHil.

OCHOBHBIMHU LIENISIMU U3y4eHUS PU3UKH B 001IeM 00pa30BaHUU SABIISIOTCS:

e (opmupoBaHue uHTEpeca M CTPEMJICHHS OOYyYaIOUUXCS K HAay4HOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOLIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylbTara H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (dopmupoBaHne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
dbu3HUeCKUX 3HAHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpeaCTaBICHUN O poiu (DU3UKKU [JIsT Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHue 3TUX Leneld 00ecrneunBaeTcs PeleHuEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e IMPUOOPETCHUE CUCTEMBl  3HAHHU 00 o0mmx br3mIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsIX, BKJTIOYAS MEXaHHKY,
MOJICKYJIIPHYIO  (PU3WKY, DJIEKTPOJWHAMHKY, KBAaHTOBYIO (U3UKY W
AJIEMEHTHI aCTPO(PU3UKY;



e (opmupoBaHHEe yMEHUN NPUMEHITb TEOPETHUUYECKUE 3HAHUSA IS
0oObsSICHEHUS (PUBMYECKUX SBJICHUM B TMPUPOJE U M NPUHATHS
[IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOEGHHME CIOCOOOB pEHIeHUs Pa3IMYHBbIX 3a/Jad C $BHO 3aJlaHHOM
¢uznueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue puU3NUEeCKOl MOJEINH, aJIeKBAaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (U3MYECKHMX OCHOB U MPHUHIMIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

e OBJIAJCHHE METOJAMH CaMOCTOSITENIbHOIO TUIAHUPOBAHUS W TPOBEJIECHUSA
($u3MUeCcKUX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opmanuu,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUMU JJIsl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemslii B mporpamMme Mo (U3MKE MepeyeHb Ja0OpaTOPHBIX U
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAaeT BBHIOOD
NPOBEJICHUsI JIA0OPAaTOPHBIX pPabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbl U TeOpHUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmkeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOEKIHUH HAa OCHU CHUCTEMBbI KOOPJIMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEHHE. | paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHS, NyTH U TEpEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctsb. [lepron u wacrora obpamenus. LleHTpocTpeMuTensHOE yCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>)KEHUE CHAPSAI0B, LIENIHBIC U PEMEHHBIE NIEpEAavn.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenune aBukeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

HanpagneHnne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXKYTKHM BPEMEHM MpPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipuninun cynepno3uuuu cui. Bropoit 3akon Hprotona
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJibkeHus, kaueHust). Cuia tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOW TOuykH. TeopemMa 00 H3MEHECHHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMAbHBIX CHJI C M3MEHEHHUEM MEXaHWYECKOW DSHEPruu CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U TEPMOJANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKCHUS WU
B3aMMOJICMCTBUS YaCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesie. Macca u
pasmepsl Mojiekys. KonmnuectBo BemnectBa. [loctosHHass ABoraspo.

TemnoBoe paBHoBecue. Temmneparypa u €€ uamepenue. Illkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeoHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOrO ABWKEHMs dvactull rasza. [llkama
temrieparyp KenbBrHa. 1'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—KitaneipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHnueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HA OCHOBE HM3MEPEHHUM
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuuecknue yCTpPOMCTBA UM MPAKTUYECKOE TPUMEHEHHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAIu).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUcCTaJu3anus. Y nenpHas Teriora miasineHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHW>KEHHOM [1aBJICHUMU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JinekTpoamHaMuKa
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, AUANEKTPUKU M TOJYNPOBOAHUKH. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOrO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsl.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JluanekTpuyeckas NPOHUIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. ITocToSHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE COINPOTHBICHUE BELIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 11 MOJHOM (3aMKHYTOM) 3eKkTpudeckoit nenu. KopoTkoe 3amMbIKaHuE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUd TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3Mepenue »saeKkTpoaBUXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD AHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCymIecTBIsETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SBJICHUE, HAay4HbIH (pakT, rumore3a, (puU3MYecKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU ITPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOHHa, ObBITOBOM XOJOJMUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FATbBAHUKA.

11 KVIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHAykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJEeW. JIMHMM MarHuTHOW WHAYKUUU. KapTuHa JMHUNA MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MarHutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuitbl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIAA CWIAa UWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMU. OJEKTPOJBIKYIIAA — CHia
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TIOCTOSIHHbBIE
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

[Ipasuiio Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazHumMHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTUYECKUH MAasiTHUK. Y PaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCATBHOM KOJIe0aTeTbHOM KOHType. AHAJOTUA MEXIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMH KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHEeHHS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaroMuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHyXIeHHBIEC 3JI€KTPOMAarHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUCHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. KymnbTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HU.

TexHnueckne yCTPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJeOaTEIbHONW CHUCTEMBbI (MPYXKUHHBIM WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUsa pacnpoctpanenus. llepuoa. CkopocTh
pacnpocTpaHeHusi W JJuMHa BOJHBL. [lomepedHble W MPOJNOJIbHBIE BOJHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BekropoB E, B, V B anexkrpomarautHoit BosHe. CBoiCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBsI3U U TeNeBUACHUS. Panuonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenune cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
oxgHopoaHou cpene. JIyd cera. ToueyHbId HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U paccenBaronux JuH3ax. GopMyna TOHKOW JTUH3BL. YBEIMYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. HudpakuumoHHas peméTka. YciaoBHe HaOMIOACHHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpOCKoIa, TeJIeCKOona.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUILBbI. 9Hepr1/151
ITOKOA.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u sHEprun (POTOHA C €r0 YACTOTOU. DHEPTHUS
¥ UMIyJIbC (HOTOHA.

OtkpeiTue u uccnenaoBanue Gororddexra. OnpiTel A. I'. CToneroBa. 3aKOHBI
doToaddexra. YpapHenue OiHmTerHa st Gororddekra. «KpacHas rpaHuiiay
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMUYECKOE NEUCTBUE CBETA.

TexHuueckne yCTpocTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIEMEHT,
dboTomaTUMK, COJTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Ceetoguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mopmens aroma. lIloctynatel bopa. M3nydenume u mnornouieHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOIHOBOM
Ty aJli3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiicTBa anbda-, Oera-, ramma-u3ayyeHus.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NlydeHue. 3aKOH PaAu0aKTUBHOTO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKTHI SIAEPHON IHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIid peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JinemMeHTHI aCTPOHOMUM U ACTPOPUINKHN
Paznen uckiroueH u3 mporpammsel, T.K. B 11 Kjacce u3ydaercs mpeaMmer
«ActpoHoMus». Hacel pacnpeaeneHbl 0 APYTrUM TEMaM.

MexknpeaMeTHbIe CBA3H
N3ydenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce oCyIIECTBIISIETCS C

Y4ETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTE€MaTHKH,
OMOJIOruM, XUMUH, Teorpaduu U TEXHOJIOTHUH.



Mesicnpeomemnvle nouwsimusi, CBSI3aHHBIE C M3YYCHHEM METOJOB HAy4HOTO
MO3HAHUSA: SBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOACHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pEIICHWE CHCTEMbl YpaBHEHWH, TPUTOHOMETPUUYCCKHE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOKJIECTBO, BEKTOPHl W HMX IMPOCKIMH Ha OCH KOOPJIWHAT, CIOKCHHE BEKTOPOB,
MIPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMH, TPH3HAKA TIOJ00MSI TPEYroJbHUKOB,
onpeiesieHne MIONAau IIOCKUX GUryp u oobéma Tell.

Buonoeus: »>nexTpuyuecKkWe SBICHHUS B JKUBOW MpHUpOJE, KolieOaTelbHBIC
JIBUKCHUS B KUBOW MPHUPOJIE, ONTHYECKHUE SABJICHUS B KUBOW MPUPOJEC, JICHCTBHEC
paavaIiiy Ha )KUBBIC OpPTaHU3MBI.

Xumus.: CTpOCHHE aTOMOB U MOJICKYJI, KpUCTAIITNYECKast CTPYKTypa TBEPABIX
TEJN, MEXaHW3Mbl OOpa30BaHMs KPUCTAJUIMUECKOW PEMETKU, CICKTPATbHBIN
aHaIu3.

l'eoepachusi;  MarHWTHBIE TOJOCA 3€MIIM, 3aJleKd MarHUTHBIX DY,
doTochEéMKa 3eMHON TOBEPXHOCTH, MPEICKA3aHNE 3EMIICTPSCEHUI.

Texnonocus: JNWHUHM DJICKTpOTEpenad, TEHepaTop IEePeMEHHOTO TOKa,
AJICKTPOBUTATE)Ib, WHAYKIIMOHHAS II€Yb, pajap, pPaJuONPHEMHHK, TEJICBU30D,
anTteHHa, teiedoH, CBY-meub, MPOEKIMOHHBIA ammapaTr, BOJOKOHHAs OITHKA,
COJTHeYHast OaTapesi.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUYHOCTHBIE PE3YJIbTATBI
JIMYHOCTHBIE Pe3yNbTAaThl OCBOEHUS yueOHOTo npenmMera «Du3nKka» TOIKHBI

OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIlEeCTBa, pacIIMpeHUE >KU3HEHHOTO
OTBbITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMHM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIECTBOBATH C COLUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2)IaATPUOTHYECKOr0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM IrPaIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHKE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4)3cTeTUYECKOr0 BOCIIMTAHMS :

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEeTro (U3NYECKON HAYKE;

5)TpyaoBOro BOCIUTAHMS:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6)3K0JI0rH4eCKOro BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUU B OKPYKAKOIIEHU Cpelle Ha OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE JeHCTBHS
ba3oBble JJoruyeckue aelcTBUS:
CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENIENATh IIeJIM JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTHKEHMUS,
BBISIBIIATH  3aKOHOMEPHOCTH M TPOTHUBOPEYHMS B  pacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTepHaIbHbIX U HEMATEpHUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHBBI B JEATEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJbTATOB
1IEJISIM, OIICHUBATh PUCKH MOCJEACTBUMN IESITEILHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSIX  PEAIbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOEHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKHe 1€MCTBHA .
BJIQJICTh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMH IOHATHAMH M METOJAaAMH
bu3nYecKol HAyKH;
BJIaJICTh HABBIKAMH y4€OHO-HCCIIE0BATEILCKON M MPOCKTHOMN JAEATCIHHOCTH
B 00JlacTH (QU3HUKU, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY MOUCKY



METOJIOB pEIIeHUs 3aJad (U3HYECKOTO COJEpKaHMs, MPUMEHEHHIO Pa3IUYHbIX
METO/I0B [TO3HAHMS;

BJaJ€Th BHUJAMU JACSATEIBHOCTH IO IMOJYYEHHIO HOBOIO 3HAHMS, €ro
UMHTEpNpETalny, MNpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCJIE IIPU CO3JJaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBJISITh MPUYMHHO-CJIEJICTBEHHBIE CBSI3M M AaKTyallM3UpOBaTh 3ajavy,
BBIIBUT'ATh TUIOTE3y €€ pelIeHUus, HaXOAUTh apryMEHThl ISl JI0Ka3aTesbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MMapaMeTPbl U KPUTEPUH PELLICHUS;

aHAIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIIeHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OLICHHBATh UX JOCTOBEPHOCTH, MIPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpMyIUpoOBaTh COOCTBEHHBbIE 3aJadyd B 0Opa3zoBaTeIbHOU
JEeSTENbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DUBUKU;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHus 1O (U3MKE B NPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIC HJIEH, MPEJIaraTh OPUTHHAILHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUME aTbTEePHATUBHbBIC PEIICHHUS.
PabGora ¢ undgopmanmeii:

BJIa/IeTh HaBBIKAMH MOJy4eHUS UH(POpMaAIUU (HU3HUUECKOTO COIEPKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYIIECTBIATh TOUCK, aHaJIU3,
CUCTEMATH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3IUYHBIX BUIOB U GopM
IPEe/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAIINH;

UCIIONIb30BaTh  CpeACTBA  HMHGOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3aI[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHWUN HSProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOepeKeHusi, MPaBOBBIX U  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COAEpXkaHUS B pa3IMYHBIX (opMmaTax C
y4€TOM Ha3zHa4YeHUsS MH(OpPMAIUU U 1IEJIEBON ayJUTOPUHU, BBIOUPAsT ONTUMATHHYTO
Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIE YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHS:

OCYIICCTBIISITh  OOIIEHWE Ha Yypokax (u3MKH W BO BHE-YPOUHOM
NEATENbHOCTH;

pacro3HaBaTh NPEANOCHUIKM  KOH(QIUKTHBIX CUTyallud H  CMST4arh
KOH(JIMKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;



[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK0I'0 YCHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensaTh poid ¢ YYETOM MHEHHMH YYaCTHHUKOB, OOCYXJAaTh PE3YJIbTAaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOIO yYaCTHMKA KOMAaHIbI B
oO1ui pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

IpejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATEIrMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBISITh TO3HABATEIBHYIO JCSITEIBHOCTh B 00JacTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUIaH BBIMOJTHEHUS TPAKTUYECKON paboThl C YYETOM UMEIOUTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHHUIH;

JIaBaTh OILICHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO J3PYAUIMA B OO0JACTH
($u3HUKYU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTENBHBINA U KYIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBHI B NIESITEIHbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUI M MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJNbTATOB W
OCHOBaHUM;

UCTIOJIb30BaTh MPHUEMBI pedIIeKCHH I OLIEHKH CUTYallld, BHIOOpa BEPHOTO
peIICHHS,;

YMETh OIICHMBAaTh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIIEHUS TO WX
CHI)KCHHIO;



MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
NEeSTEHHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,

MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
TESATEITBHOCTH;

NpHU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mporecce noCTHKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS MPOTPAMMBI
mo ¢u3MKe IS YPOBHA CpPEIHEro oO0Imero oOpa3oBaHUS Yy OOY4YarOIIUXCS
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WUHTCIIJIEKT, TIPEIIOTar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIILHOE
COCTOSIHWE, BUJICTh HANPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHOU cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIMPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHME, CIIOCOOHOCTh aIanTHPOBAaThCI K
HMOIMOHAIBLHBIM U3MEHECHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHIKECHUIO ICIIA U
yCIieXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMCHHE JCHCTBOBATh MCXOJS W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE
IPYTHX, YYUTBIBATH €ro TPU OCYUIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOIIEHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3peniaTh KOHGIUKTHI.

MHNPEAMETHBIE PE3YJIBTATHI
K konmy oOyuenmss B 10 kJjacce NpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOM TEXHUKU HU
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJEICH:
MaTepHalibHasi TOYKa, MHEPIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHMS Ta30B, )KUAKOCTEW W TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYCCKUH 3apsijl MPU pelieHn: (PU3NIECKUX 33714,

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIleCTBA U
AJEKTPOJUHAMUKNA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSIMOJIMHEWHOE
NBUKEHHE, CBOOOJHOE TAJEHUE TeJ, ABMKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojieicTBue Tel, AuQQy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH



1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, HCIApEHHE, KOHJIEHCAIMs, IUJIaBJICHUE, KpHUCTAUIM3AIUs, KUICHHUE,
BJIYKHOCTbH BO3/[yXa, MOBBIIICHUE JIABJICHHS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B  H30IpoIleccax,
AJIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE JIBI)KCHHUE, MCIOJB3Yys (PU3NuecKue BEIMYUHBI:
KOOpAWHAaTa, MyTh, MEPEMEIIECHUEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasl HPHEPrHs, MOTCHIMaIbHas YHEPTUsi, MEeXaHU4YecKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NPU ONHCAaHWUW TMPABWIBHO TPAKTOBATh
(bU3UYECKUIT CMBICI HCHOJBb3yeMbIX BEIUYMH, WX OOO3HAUCHUS] U E€JUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMY,

OMHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTUYECKOTO ABMIKCHHSI MOJICKYJI, CpeAHEKBAApATHIHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprus, paboTa rasa,
KOO PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENS, TPU ONMUCAHUM
NPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEMbIX BEJIMYHMH, WX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

ONUCHIBATh U3YUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUs (IIPOLECCHI), UCTIONB3Ys (PU3MUYecKue BETUYMHBI: IJIEKTPUUECKUN 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSIKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
IpU OINWCAHWW TPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICT HCIOIB3YEMbIX
BEJIMYMUH, UX OOO3HAYEHUS W EJUHUIBI, YKa3bIBaTh (OPMYJbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCIONB3Yys (pusndeckue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIHUIT CYNEPINO3UIUN CHJI, HPUHIMI PABHOINPABHUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOr0 3apsifa, 3akoH KyloHa, Tpu 3TOM pas3inyarh CJIOBECHYIO
bOopMyIHpPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOE BBIPAKCHHE M YCIOBHS (TPaHUIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIGBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS UX 0€30MacHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBINIOJIHSITh JKCIEPUMEHTHl MO HCCIEIOBAHUIO (U3UYECKUX SIBICHUU U
MPOILIECCOB C HCIMOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUH, MPU STOM



dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3Yy Y4eOHOro OSKCIEPUMEHTA,
coOUpaTh YCTAHOBKY M3 MPEIJI0KEHHOTO OO0OpYAOBaHUS, MPOBOAUTH OMNBIT U
bopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

UCCIE0OBaTh  3aBUCUMOCTH  MEXIY  (U3MYECKUMHU  BEIMYMHAMHU  C
WCMOJIb30BAHUEM TMPSIMBIX W3MEPEHHM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAaThl TMOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BU/JIe TaOJIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNUS,

coOJIro1aTh MpaBmwiia 0E30MacHOr0 TpyAa MPU MPOBEICHUM UCCIEIOBAHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TMPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemaTe pacu€THbIE 3a7a4d C SBHO 33JJaHHOW (DU3UYECKOW MOJICIbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJauu
BBIOMpPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3UUECKUE BEIHMYHHBI U (POPMYJIBI,
HEeoOXoAuMbIe NIt €€ pelleHus, MPOBOJAUTh Pacu€Thl U OIEHWBATH PEaTbHOCTH
MOJIYYEHHOT'0 3HAaYC€HUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PpacCYXIEHUW C OMOpOl Ha HM3yYECHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
(buznueckue siBICHMUS;

UCIIONIb30BaTh ~ MPU  PEIIeHWH  y4yeOHBIX  3a7a4y  COBpPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINH
U TIpeCTaBJICHUs Y4eOHON W HAYyYHO-TIOMYJSIpHONW MH(pOpPMAIUH, TTOTYyUYEHHON W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIEr0 MHpA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEIHEBHOW KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
YCTPONCTBAMHU, NIl COXPAHEHUS 370POBBS M COOIIOECHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOIIEH Cpee;

paboTaTh B TpyNIie C BBHINOJHEHUEM pPa3UYHBIX COLUATIBHBIX POJEH,
IJIAaHUPOBaTh palOTy TPYNIbl, PalUMOHAIBHO pACHpenesiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITEIbHOCTh B HECTAHIAPTHBIX CUTYaAllUsIX, aJI€KBaTHO OLICHUBATH
BKJIQJl KQXJJOTO U3 YYACTHUKOB TPYIIIbI B PEIICHUE paCCMAaTPUBAEMOM MPOOIIEMBI.

K xoniy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPa’KaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:

JEMOHCTPUPOBATh HA IpUMEpax poyib U MecTO (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PAa3BUTUH COBPEMEHHOU TEXHUKHU H



TEXHOJIOTUHM, B TNPAKTUYECKOM NEATEIBHOCTH JIIOAEU, LEJIOCTHOCTh U €IUHCTBO
(u3nUecKOi KapTUHBI MUPA;

YUUTHIBATh TpPaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTEeH:
TOYEYHBIN JIEKTPUYECKUN 3apsij, JIyd CBETA, TOUYCYHBIA UCTOYHUK CBETA, SICPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siipa NMpHU PEUICHUU (PU3HYECKHUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKH: JIEKTpUUECKAs MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aMMOJIEHCTBUE
MAarHMTOB, DJJICKTPOMAarHUTHasE WHIYKIUS, JCUCTBUE MATrHUTHOTO TIOJNS Ha
IMPOBOJIHUK C TOKOM U JBIDKYIIMHCSA 3apsjl, DJIEKTPOMAarHUTHBIC KOJeOaHUs U
BOJIHBI, TPSMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHUE,
uHTepbepeHuus, audpakuus U MOOJApU3aIUsS CBETa, JUCIEPCHUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HMCKYCCTBEHHas
PaMOAKTUBHOCTb;

OTHUCHIBATh W3YYCHHBIE CBOWCTBA BeIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBHIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PpaA3IMYHBIX  cpel) |
AIIEKTPOMArHUTHBIE SIBJICHUSI (MPOIECCHI), HCHONB3Ys (U3HUECKHE BEITUYUHBI:
ANEKTPUYECKUI 3apsij, CUJIa TOKa, DJEKTPUUECKOE HANPSIKEHUE, DIEKTPUUECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYIAs CHUiia, padoTa TOKa,
UHIAYKLOWAST MarHATHOro moissi, cuia Awmrmepa, cwia JlopeHna, MHIYKTUBHOCTH
KaTYIIKH, SHEPrusl JJIEKTPUYECKOIO M MArHUTHOTO TIOJIEW, MEepUoA M YacToTa
KoseOaHuii B KoJieOaTeJbHOM KOHTYpE, 3apsii ¥ Cuja TOKa B IpoIllecce
TrapMOHUYECKUX DJJIEKTPOMAarHUTHBIX KoJieOaHul, (OKYCHOE pacCTOsHUE U
ONTHUYECKas] CHUJla JIMH3bI, MPU OMHCAHWM TPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBICIT HCIOJNB3YEMBIX BEIUYMH, HMX OOO3HAUYCHHMs] M CAMHUIIBI, YKa3bIBaTh
(dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMU
BEJINYNHAMU;

ONMCHIBATH H3YYECHHBIC KBAHTOBBIC SIBJICHUS M IIPOLECCHI, HCHOJIb3YS
¢usznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
94acTOTa CBETa, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/] MOTypacnaaa, YHEPTUs CBS3H
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICIH
MCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS W CIWHMIIBI, YKa3blBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYIO BEIWYMHY C JAPYTUMH BEITUYHMHAMM,
BBIYUCIISITh 3HaUeHUE (PU3NUYECKOU BEJIMUHHBI,

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCH M SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI M IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U NapaIEIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JleHna, 3aKOH BIEKTPOMArHUTHOU
WHIYKUWH, 3aKOH NPSIMOJMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, yYpaBHEHHE ODiHIUTeHa s PoTtosrddekra,



3aKOH COXPAaHCHHS HEPTUH, 3aKOH COXPAHCHHSI MMIYJbCA, 3aKOH COXPAaHCHHSI
AIEKTPUYECKOTO 3apsjia, 3aKOH COXPAaHEHHS MacCOBOTO YHCIA, TOCTyIaThl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaa, Mpy 3TOM pas3indaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKOE BbIpAXKEHHUE U YyCJIOBUsS (TpaHUIlbl, OOJACTH)
MIPUMEHUMOCTH;

OTIpEIeISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO ITOJIsI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHia;

CTPOUTh W OIKCHIBATh H300paXKCHHE, CO3/1aBaeMOE€ IIOCKUM 3epKajioM,
TOHKOMW JIMH30M;

BBITIOJHATE JKCIEPUMEHTBI IO HMCCICIOBAHUIO (PU3HUCCKHX SBICHUU WU
IPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHM: TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(bOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITH MPSMBIE M KOCBCHHBIC M3MEPCHUS (PU3HUCCKUX BEIUYHH, TTPH
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYCCKUX BEJIUYMH C HCIIOJIh30BaHUEM
OpSIMBIX HU3MEPEHHM: TpPH HTOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHUPOBATH
pPE3yNIbTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUECKUX BEIMYMH B BHJIE TAOJIHUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIeI0BaHMUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN HCCIEIOBAHUNA B
pamMKax ydeOHOrOo »HKCIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKOM W TPOEKTHOU
JESTEIHHOCTH C WCIOJB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1abOpPaTOpPHOTrO
000py10BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (U3UYECKOW MOJICIbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aa4H
BBIOWpATh (DU3UYECKYIO MOJIEIb, BBIACIATh (U3MUECKUE BEIMYUHBI U (HOPMYIIHI,
HEeoOXonuMbIe NIl €€ pEeIlIeHUs, MPOBOAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHHS (PM3HMUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BRICTPANBATh JJOTUYECKA HETPOTUBOPEUNBYIO
IIEMOYKY PACCYXACHUI C OMOpOi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uIecKue SIBICHUS;

UCTIONIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIPE/ICTAaBIICHUS Y4eOHOW W HAy4IHO-TIOMYISIPHOW HWH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX KICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIyIaeMyH0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIIUNBI JCHCTBUS MAIIUH, NPUOOPOB H TEXHHUYCCKHUX
YCTPOKUCTB, pa3indaTh yCIOBUS UX OE30MACHOTO WCIIONIH30BAHUS B MMOBCEIHEBHOM
KU3HU;



MPUBOAUTH MPUMEPHI BKJIaJ]a POCCUHUCKUX U 3apYOCIKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

MCIIONb30BaTh TEOPETUYECKHE 3HAHUSA MO (U3NKE B MOBCEAHEBHON >KWU3HU
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOpPaMH U TEXHUYECKUMHU
yCTPOWCTBAMHU, IS COXPAHEHHsI 3[JOPOBbS M COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpymIe C BBHIMOJTHCHWEM pPAa3IUYHBIX COIHMAIBHBIX pOJIEH,
IUIAHUPOBaTh PAabOTy TPYMIbI, PalMOHATBHO pacHpeAessiaTh OOS3aHHOCTH W
TUIAHUPOBAThH JESATEIIFHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OICHUBATH
BKJIQ]I .



