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IMOACHUTEJJBHAS 3AITNCKA

IIporpamma 1o Qusmke 6a30BOro ypoBHS Ha YPOBHE CpemHero oOImero
obpaszoBaHus pa3paboTaHa Ha OCHOBE TONOXKEHHH W TpeOOBaHUN K pe3yiIbTaTam
OCBOCHHSI OCHOBHOM 00pa30BaTENbHOM MPOTpamMMBI, MPEACTaBIeHHBX B OI'OC
COO, a rakxe ¢ yuérom denepanbHoit pabouell mporpamMMbl BOCIIMTAHHUS K
KOHIICTIIMK TIperiofiaBanus y4ebHoro mpeamera «Dusuka» B 06pa3soBaTelbHBIX
OpraHU3aIUsIX Poccwuitckoit Deneparuy, peau3yIoIux OCHOBHEIE
00pa30BaTeNILHBIE POTPAMMEL

Cozepxanue IporpamMmbl 10  (GH3HKe HallpaBlICeHO Ha (OpMHUpOBaHKE
CCTECTBEHHO-HAYYHOW KapTWHBI Mupa obydarommxcs 10—11 Kiaccos npu
o0yueHnn ux Qusnke Ha 6a30BOM ypOBHE HA OCHOBE CHCTEMHO-IEATEeIBHOCTHOIO
monxoza. Ilporpamma mo ¢usuxe coorsercTByeT TpeGosanmsM ®I'OC COO k
AHUPYCMBIM  JIMIHOCTHBIM, IIPEAMETHBIM H METAIIPeIMETHBIM pe3yIbTaTam
O0y4YeHHMS, a TakKe YUUTHIBAET HEOOXOIUMOCTD peanusanui MeXNpeaMeTHbIX
CBA3eHl (UBUKM C eCTeCTBEHHO-HAYYHBIMH y4eGHBIME npenMeramu. B Helt
OTPENCTIAIOTCS OCHOBHBIE LIENU M3y4YeHUs (U3UKU Ha YpOBHE CPEIHEro OBIIEero
00pa3soBaHys, IIIaHUPYEMBIE PE3yJIbTaThl OCBOEHMUS Kypca (DU3UKU: JTHYHOCTHEIE,
METalpeIMETHBIE, IpeIMETHEIE (Ha 6a30BOM ypoBHE).

IIporpamma no ¢usrke BKIOYaET:

° [TAaHUpPYEMBIC PE3yJIbTaThl OCBOCHHA Kypca (QH3MKK Ha 0a30BOM YpPOBHE, B

TOM HHCJI€ IPEAMETHbIE Pe3yIBTATHI II0 FolaM 00yJeHMNs;

° conepikanme yuebHoro npeamera «Du3nKay Mo rogaM o0ydeHus.

OusnKa Kak Hayka O Hambonee OOIIMX 3aKOHAX IPHAPOABI, BBICTYIIAS B
Ka4ecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAT B CUCTEMY
3HaHUH 00 okpyxkaromem Mupe. LIIkonpHbIH Kype GH3uKn — CHCTEMOO0OPA3yIOITUH
AJIA CTECTBEHHO-HAYYHBIX YUEOHBIX IPEJIMETOB, IIOCKOIBKY (BU3MUECKHE 3aKOHE
JIeKaT B OCHOBE IPOLECCOB W SIBICHUM, H3ydaeMbIX XHMHUEH, OHoOJOrHei,
¢usugeckoif reorpadueit wu acTpoHomuer. Vcnonb3oBaHWe W aKTUBHOE
NPUMEHEHHe  GU3NYIECKUX 3HAHHUI  ONpenenseT XapakTep u pasBUTHE
PasHOOOpasHBIX TEXHONOTHH B cdepe SHEPreTHKH, TPaHCIIOPTa, OCBOEHUS
KOCMOCa, IIOTYyYCHHS HOBBIX MaTepHAallOB C 3aJaHHBIMH CBOMCTBAMH U IpPYTHX.
Vsyuerne (usvku BHOCHT OCHOBHOM BKNax B (OPMHDOBAHME eCTECTBEHHO-
HAy9HOH KapTHHBI MHUpa OOYYaroIIHXCs, B (DOPMHPOBAHHE YMEHHH IPUMEHSTH
Hay9HBIA METO/I O3HAHKS IIPHU BHIIOJIHEHUN UMM yIeGHBIX HCCIIEeIOBAHNH,

B ocHOBY Kypca (UBHKH s YpOBHS CpemHEro OGIIEro o0pa3oBaHus
TONOXKEH ANl HMIEH, KOTOPblE MOXHO pacCMaTpHBATh KaK IIPHHIUILL €ro
IIOCTPOCHHUSL.




Hoes yenocmmocmu. B coorercTBUM ¢ Heit KypC SBIS€TCS JIOTHYEeCKH
3aBEPIICHHBIM, OH CONEPXKUT MAaTEpPHAN U3 BCEX Pa3neNioB GU3MKH, BKIIOYAET Kak
BOIIPOCEI KITAaCCUECKOMU, TaK M COBPEMEHHOM (DH3UKH.

Hoes zenepanusayuu. B coOTBeTCTBHH ¢ Heit MaTepuanl Kypca (GH3UKH
O0beIMHEH BOKPYr  (DU3MYECKHX Teopud. BemymmMm B Kypce sBisercs
(GopmupoBaHue mpencTaBienuil o CTPYKTYPHBIX YPOBHSAX MAaTEPHH, BEIECTBE U
IoJe.

Hoes eymanumapusayuu. E& peamusarms [IPEATIOIAraeT HCIIOJIb30BaAHHE
TYMaHUTapHOTO IIOTeHIHAaNa (QU3UYECKON HayKH, OCMBICIEHHE CBSI3H Pa3BUTHS
Gu3MKM Cc  pa3BuTHMeM O6LieCTBA, a4  TakKe MHPOBO33PEHYECKUMH,
HPABCTBEHHBIMH U 9KOJIOTUYECKUMHU IIPOOIEMaMH,

Hoes  npuxnaonoii  mampasnennocmu. Kypc dusuxku mnpenmonaraer
SHaKOMCTBO C IIUPOKUM KPYIOM TEXHHYECKUX U TEXHOIOTHUECKIX IIPHIIOKECHHH
U3YYCHHBIX TEOPUH M 3aKOHOB.

Hoes oxonoausayuu peanmsyercst IIOCPEACTBOM BBEIEHHUS JJIEMEHTOB
CONCPKAHUS, TOCBAIEHHBIX  SKOJOIMYECKMM  HpobiieMam COBPEMEHHOCTH,
KOTOPEBIC CBA3aHBI C Pa3sBUTHEM TEXHHUKHM U TEXHOJOTHH, a TaKKe 00CyXIeHu
POOJIEM PaIHOHAIBHOTO MPUPOIOIONE30BAHMSA ¥ SKOJIOTHIECKOH 0e30macHOCTH.

CTepXHEBEIME 3IeMEHTaMH Kypca (QU3MKM Ha YpOBHE CpemHero obImero
00pa3oBaHMs ABISIOTCS (DH3UYECKHUE Teopur ((hPOPMHUPOBAHUE IIPENCTABIECHUYN O
CIPYKTYPE MOCTPOCHHUsT PU3MIECKON TEOPHH, POIH (ByHIAMEHTANBHEIX 38KOHOB M
TPUHIOHIOB B COBPEMEHHBIX — NPEACTABNEHUSX O  IIPHPOJIE, IpaHUIIax
IPUMCHUMOCTH  TEOPHMH, MJISI ONMCAHHA eCTECTBEHHO-HAYYHBIX SBICHHH U
IIPOLIECCOB).

CHCTeMHO-IesITeNILHOCTHBIN MOAXO0M B Kypce QU3MKH peanusyercs IIpexie
BCEro 3a CYET OPraHM3aLUM JKCTIEPUMEHTAIBHON NeATENbHOCTH O6YUAFOIIIXCSL.
/s 0a30BOro ypoBHA Kypca (HM3MKE — 9TO MCIIONB30BAHHE CHCTEMEL
(PpPOHTANBHBIX KPATKOBPEMEHHbIX OKCIIEPHMEHTOB ¥ J1a0OpaTOpHBIX paborT,
KOTOpBIC B IIPOTpamme o (usuKe oObEIMHEHb! B OOMIHE CIHCOK yUeHUYECKHX
MPaKTHYECKUX paboT. BhifeneHue B yKkasaHHOM mepedne 1ab0paTOpHEIX paboT,
NPOBOMMMBIX ISt KOHTPOJNS M  OLEHKH, OCYIUECTBISETCS yYACTHHKAMH
00pasoBaTeNEHOrO Iporecca MCXOmsS M3 0COGeHHOCTelH IUIAHUPOBAHUSI U
OCHAIlleHUS KaOuHeTa (U3UKH. IIpu osTOoM oOecmeunBaercs OBJIaJICHUE
O0YYarOIUMHCS YMEHUSIMH IIPOBOJUTH KOCBEHHDIE U3MEPEHHUs, HCCICIOBAHUS
3aBUCUMOCTEH (DM3MYECKMX BEIMYHH M TOCTAHOBKY OIBITOB IO IIPOBEPKE
IIPEIVIOXKEHHBIX THIIOTES.

bonbioe BHMMaHMe yrensercs pelIeHHIO Pacy€THBIX U KaYeCTBEHHBIX
3azad. 1Ipu 5TOM 171 pacuéTHBIX 33124 IPHOPUTETOM SBISIOTCS 3a1a4u C SBHO
3a/IaHHON (DU3UYECKOH MOJIEIIBIO, TTO3BOISIOIIHE IPUMEHSTh M3y UeHHEIE 32KOHEI I




3aKOHOMEPHOCTH KaK W3 OJHOIO pasfelia Kypca, TaK W WHTETPUPYS 3HAHWS U3
PasHBIX pa3nenoB. I Ka4eCTBEHHEIX 3a/jad MPHOPUTETOM SIBISEOTCS 3aaHUS HA
OOBsCHEHHE IPOTEKAHUS (GUHIECKUX SBICHUN U IIPOIIECCOB B OKPY’KaroIeit
KU3HH, Tpelytomue BeIOOpa (H3MYECKOH Momenw Ui CUTYallUl IIPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBHE ¢ TpeboBammamu DOIOC COO «k MaTepHaIbHO-
TEXHUIECKOMY OO€eCleYeHnIo y4eGHOro Iporecca (a3oBbIi YPOBEHb Kypca
$usHKK HA YPOBHE CpenHero o61ero o6pasoBanus JOMKeH H3y4aThCs B YCIOBHUIX
IPEAMETHOTO KaOKMHETa (DH3UKM MM B YCIOBHSX HHTEIPHPOBAHHOTO KaGHHeTa
[IPEAMETOB CCTECTBEHHO-HAYYHOTO LUKIA. B KkabuHeTe (GH3MKH HODKHO 6BITH
HeoOXoumMoe 1abopaTopHoe 06GOpYNOBaHWME IS  BBITOTHEHUS YKa3aHHBIX B
IporpaMMe 10 (QU3MKe Y4eHHYECKHX MPakTUIeCKHX paboT u JIEMOHCTPAITHOHHOE
obopynmoBaHue.

JleMoHcCTpanonHOe  060pynoBaHHe (GOPMUPYETCS B COOTBETCTBHH C
NPUHIUIIOM MHUHUMANbHOM JOCTATOYHOCTA U  O0OECIEYHBAECT IIOCTAHOBKY
IICPEIUCICHHBIX B IPOrpaMMe IO (u3KMKe KIFOYEBBIX [IE€MOHCTPALMH JuIst
MCCICNOBAHUA ~ M3yYa€MBIX  ABICHWM M  IPOLECCOB, OMIMPHUECKHX U
(DyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUIECKIX [IPUMEHEHHUH.

JlaboparopHoe o6opynoBaHWe IS yUEHHUECKHX IIPaKTHYECKUX PaboT
hopMHpyeTCS B BUIE TEMATHYECKHX KOMILIEKTOB U OOECIICUMBAETCS B pacuére
ONHOTO KOMILIEKTa Ha [JBYyX oOyd4arommumxcs. TeMaTHUecKHe KOMIUIEKTE
n1abOpaTOPHOTO 00OPYNOBAHUSA JOJDKHBI OBITH MTOCTPOEHBI Ha KOMILIEKCHOM
HUCIOJIE30BAHMY aHAJIOTOBBIX U IM(QPOBBIX MPUOOPOB, a TaKke KOMIBIOTEPHBIX
M3MEPHUTENBHBIX CHCTEM B BUJe IU(POBBIX JIaGOPATOPHIA.

OCHOBHBIMHE LIEIISIMU H3yYeHHs (GH3UKH B 06IIeM 00pa30BaHUH SBJIAIOTCS:

o hOpMUpOBaHHE MHTEpeCa W CTPEMIICHHS OOYHYaromuXca K HayqYHOMY
U3YUCHUIO TMPHUPOJBI, Pa3sBUTHE WX HHTEIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

° Pa3BUTHC IPEJCTABICHUN O HAYYHOM METOZE IO3HAHWS W (hOPMHPOBAHHE
HCCIICIOBATEIHCKOIO OTHOIIEHHUS K OKPY>KAFOILIUM SBJIECHHAM;

* GOpPMHpOBaHKE HAYIHOTO MHPOBO33PEHHS KaK PesyibTara U3Y4EeHUS OCHOB
CTPOCHHA MaTePHU U QYyHIaMEHTAIbHEIX 3aKOHOB (hH3UKH;

e QOopMHpOBaHHE  yMeHHH OOBACHATH SIBIEHHS C  HCIIOMb30BAHHEM
(pU3HYECKUX 3HAHUN U HAYYHBIX JOKA3ATEbCTE;

e GOPMHUpPOBaHME INPEACTABIEHUH O poNd (GH3UKH I Pa3sBUTHUSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH ¥ TEXHOJIOTHI.

JlocTikeHne 3TUX Ieelf 00ecrieunBaeTCs peleHreM CIIENYIOLIUX 3a/1a4 B

TIIPOLIECCe U3YHEHHs Kypca GU3UKU Ha YPOBHE CPEIHETO OBIIEro 06pasoBaHusE:




° IPUOOPETEeHHE CUCTEMbI 3HAHUI 06 00mux (huznyeckux 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPMAX, BKIIOYAs MEXAHHUKY, MOJIEKYJSIPHYIO  (DU3KKY,
SIEKTPONUHAMUKY, KBAHTOBYIO (DU3HMKY U 3IEMEHTEI aCTPOQU3UKY;

e hopMHUpoBaHUe YMEHUH  [PHUMEHATh TEOPETHYECKHE 3HAHMHS IS
OOBSACHEHUS (HM3WYECKUX SBICHHUN B OpUpONe H U1 [PUHITHSL
IPaKTHIECKUX PEILICHUH B II0BCEIHEBHON KU3HHU;

°©OCBOCHHE CIOCOOOB peIIeHHsA pa3IMYHBIX 33789 C  SIBHO 3a0aHHOM
(GusHIecKoil Momenso, 3a7a4, MOAPasyMEBAIOIINX CAMOCTOSTEIHHOE
CO3JlaHie (PU3UUECKON MOJIENH, aeKBaTHOMH YCIIOBHSIM 3a/1a4H;

e IOHMMaHHe (OU3UYECKUX OCHOB W [IPUHITUIIOB JEUCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJIOIHYECKUX IIPOLIECCOB, UX BIUSHHUS Ha OKPYKarOIITy 1o
cpeny;

° OBJANICHHC METONAMH CaMOCTOSTENLHOTO IUIAHUPOBAHUS W [IPOBEIEHUS
(PM3MYECKHX IKCIEPUMEHTOB, aHANH3A W UHTEPIIpEeTALMA WH(POPMALHH,
OTPEICICHUS TOCTOBEPHOCTHU IIOTYYCHHOTO PE3YTIbTaTA;

° CO3MaHUE YCIIOBUA [JIs Pa3BUTHS YMEHWIX IIPOEKTHO-UCCIIEIOBATENLCKOTA,
TBOPYECKOU IEeSTEIBHOCTH.

Ha wmsyuenwe ¢Qusuku (6a30Bbiid YPOBEHb) Ha YpPOBHE CPEIHEro OBILEro
o0pazoBanus oTBOIUTCS 136 Yacos: B 10 Kiacce — 68 JacoB (2 yaca B HEJEIN0), B
11 kmacce — 68 yacos (2 gaca B HEZIEII0).

IlpenyaraemMslft B mporpamme o Qusuke mepedyeHn 1abOpaTOPHEIX U
IIPAKTUYECKUX paboT sSBIsSeTCS PCKOMCH/IOBaHHEIM, YYHUTENh JelaeT BHIGOP
IPOBEJCHUS JTa0OPaTOPHBIX pPabOT ¥ OIBITOB C Y4€TOM HMHIWUBHUIYaJIbHEIX
0COOEHHOCTEH 00yUaroIuXcs.




COJAEPKAHUE OGYUYEHUS
10 KJTACC

Paznes 1. ®usuka u meToanl HAY4YHOI0 MO3HAHUSHA

Qusrka — HayKa 0 mpupoze. HaydHbie MeTOIB! [TO3HAHUS OKPY’KalOIIEro
MHpa. Pomp oKcmepuMeHTa W Teopuu B IIpOLIeCCe TIIO3HAHUS IPHPOIEL.
OKCIIEpHMEHT B (hU3HKe.

MounenupoBanue (Gpu3HUECKUX SBICHUN U nporeccoB. HayduHrle rumoressr.
Dusnyeckre 3aKOHBI U TeOpHH. | paHMIE! IPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[TpuHIIUT COOTBETCTRUS.

Pone u mMecto dusuku B hopmmposannu COBPEeMEHHOM Hay4yHOU KapTHUHBEI
MUpa, B IPAKTUYECKOU NeSTEIbHOCTH JIFOIEH.

Lemoncmpayuu

AHaoroBele U IUMPOBBIE H3MEPHTEIBHBIE IpUOOPEI, KOMIBIOTEPHBIE
TATIUKH.

Pazgen 2. Mexanunka

Tema 1. Kunemamuxa

Mexanwnaeckoe nBmwxenre. OTHOCHTENBHOCTh MEXaHHYECKOTO IBAKEHUS.
Cucrema orcuéra. Tpaekropus.

Ilepemernenne, ckopocTs (CpemHSs CKOPOCTb, MIHOBEHHAS CKOpPOCTh) H
YCKOpeHIe MaTepUalbHOH TOYKH, MX IIPOEKIMH Ha OCH CHCTEMBI KOODIHHAT.
CroxxeHue epeMeIeHuii 1 CIoKeHre CKOpOCTEH.

PaBHOMEepHOE M PaBHOYCKOPEHHOE IIPSMOIMHENHOE NBIKCHIE. I'paduxu
3aBUCUMOCTH ~ KOOpAWHAT, CKOPOCTH, YCKODEHMS, IIyTH M HepeMelleHHs
MaTePUAITEHON TOUKHU OT BpeMeHU.

Csobonnoe manenue. Y ckopeHne CBOGOIHOTO aIeHus.

KpuBomuHelinoe jgBmkenwe. JIBWKeHWe MaTepHaIbHON TOYKH IO
OKpY’KHOCTH C IIOCTOSHHOH IO MOJIYJIFO CKOPOCTEIO. YTIIOBAs CKOPOCTD, THHEHHAS
CKopocTk. Ilepron u yactora oGparuenus. IleHTpocTpemMuTensHoe YCKOpEHHE.

TexHudeckue yCTpoHCTBA ¥ NPaKTUUECKOE IIPUMEHEHHE: CIIUAOMETD,
ABWKCHUE CHAPSIOB, IIETIHBIE K PEeMEHHLIE IIepeIayl.

Lemoncmpayuu

Mogenb cucTeMBl OTCUETA, WILTIOCTPALHS KHHEMATHUECKHX XapaKTEePUCTHUK
JBUKEHUS.

IIpeoOpasoBanue NBIKEHHUH C HCTIOMB30BAHAEM IIPOCTBIX MEXAHHU3MOB.

Ilazmenre Telt B BO3MyXe U B PaspexkeHHOM IIPOCTPAHCTEE.

Habnronenne mBukeHus Tena, GpPOLICHHOTO IO YIJIOM K TOpPU30HTY H
TOPU30HTATBHO.




H3mepenne ycKOpeHHs CBOGOHOTO MATeHH S,

Hanpasnenye ckopocTy mpu IBmKeHAH 0 OKPY’>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomui

V3yuenne HepaBHOMEPHOro MBHKEHHS ¢ [EIBI0 ONPENEeeHUs] MIHOBEHHOMN
CKOPOCTH.

Hccnenosanue cooTHomEHMs MEXIy IIyTSIMH, IIPOUNEHHLIMH TEJIOM 3a
HOCICAOBATENBHEIC pABHBIE MPOMEXYTKH BPEMEHH IIpH PaBHOYCKOPEHHOM
ABMIXCHUN C HAYaJIbHOHM CKOPOCTEIO, PABHOM HYIIIO.

Wsyuenne nBUKEHNS [IAPHKA B BI3KOM SKHUIKOCTH.

M3y4enue qBIKeHNUS Tea, GPOLIEHHOrO TOPHU30HTAIBHO.

Tema 2. Tunamuka

Ilpunnun  oTHOcuTenbHOCTH [ ammies. IlepBeit  3axom  Herorona.
WuepuuansHele cCHCTEMbI OTCUETA.

Macca rena. Cuna. ITpuunwm CYNEpIO3uLMU Cuil. Bropoi 3akon HeroroHa
AT MatepuainbHol Touku. Tpetuit 3akon Herotona ms MaTepHUAaIIbHBIX TOUYEK.

3aKOH BCEMHPHOTO TsAroTeHus. CHIa TSHKECTH. IlepBas kocMuueckast
CKOPOCTS.

Cuna ynpyrocru. 3akou I'yka. Bec Tea.

Tpenne. Bunsl tpenus (moxos, CKONBXKeHHMs, KadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuila TpeHUS CKOIBKEHHUS M CHIa Tpenus nokos. Kosdduuuent tperus.
Cria CONpOTUBIEHNS IPH [BIIKEHUH Tela B KUIKOCTH WIIH rase.

IlocTynarensHoe i BpaImaTensHOe NBUKEHHE aGCOMOTHO TBEPZAOTO Tea.

MoMmeHT cmiBl  OTHOCHTENBHO OCH Bpamenus. IInedo cumiuel. Vcemosus
paBHOBECHS TBEPAOTO TeJIA.

TexHnueckue ycTpoiictea u mpakThueckoe IIDUMEHEHHE: MNOIINITHUKH,
ABUKEHHE UCKYCCTBEHHBIX CIIYTHUKOB.

Hemoncmpayuu

SBnenue uHepIyy.

CpaBHeHme Macc B3aMMOJIEHCTBYIOMMX TelL.

Bropoii 3axon HeroToHa.

Wsmepenwue cui.

Crnoxxenue cui.

3aBUCHMOCTb CHJIBI YIIPYTOCTH OT nepopmMariu.

Hesecomocts. Bec Terna npu yckopenHOM momséMe u [IaJICHUH.

CpaBHeHHE CHII TPeHHUs OKOS, KAYeHHS ¥ CKOJIbIKEHMS.

Ycnosus paBHOBecHs TBEPIOro Tena. Bup! paBHOBeECHS].

Vuenuveckuii sxcnepumenm, nabopamopHeie pabomuol

Wsydenne nBixeHns 6pycKa o HAKIOHHOM [LIOCKOCTIL



Hccnenosanue 3aBucHMOCTH cHl YIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE H
PE3MHOBOM 00pasIie, 0T ux aedhopMaliiy.

Hccnenosanue ycnosuit paBHOBecHs TBEPIOIO TeNa, MMEIOIIET0 OCh
BpalleHus.

Tema 3. 3akonsl coxpanenus ¢ mexanure

WMiynsc matepuanbHOM Toukn (Tena), CHCTEMBI MaTepHANBHBIX TOUEK.
Wmmynsc cunel M m3MeHeHnme MMIIylbCa TeJa. 3aKOH COXPaHEHUsS HMITYIbCA.
PeakTuBHOE nBMXKEHNUE.

Pa6oTa cuiel. MOMHOCTE CHITEL

Kunerndeckas sHeprus MaTepHasbHOW TOYKH. Teopema 06 wusmenenun
KAHETUYECKON SHEPIHH.

IlorennmansHaas SHEpPrusl. IlorennuansHas SHEPrus YIpPYro
ne(OpMUPOBAaHHOM  TpPYXMHBL  [loTeHIHATBHAS SHEPrus Tena  BOIU3M
ITOBEPXHOCTH 3eMIIH.

IloTeHIWanbHBle ¥ HENOTEHNWAIbHBIE  CHIIEL CBs3p  paboTel
HCIIOTCHIIMANIEHEIX CUJT C H3MEHEHHEM MEXaHWYECKOH JHepPruy CHCTEeMbI Tell.
3aKOH COXpaHEeHUs MEeXaHUUECKOH OHEPTUH.

YIpyrue u Heynpyrue CTONKHOBEHMS.

Texuuueckue ycTpoicTBa M IpakTUdecKoe IPUMEHEHHE: BONOMET, KOIED,
NPYXHUHHBIA [THCTOIIET, IBIKEHUE PAKET.

Hemonempayuu

3aKOH COXpaHeHHUs UMITYIIbCA.

PeakTuBHOE nBHKEHHE.

Ilepexon moTeHUMANBHOM SHEPrUy B KUHETHIECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

Wsydenwe abcomoTHO Heympyroro ylapa ¢ IIOMOLIBIO ABYX OIUHAKOBEIX
HUTSIHBIX MasTHUKOB.

Hccrnenosanue cBasu paGoThl CHIIBL ¢ M3MEHEHHEM MeXaHHUeCKOd SHEPTrUn
Tella Ha IIPUMEPE PACTSKEHUS PE3HHOBOTO KIyTa.

Pasnesn 3. Moaekyasipnas gpusuka u TePMOAHMHAMHUKA

Tema 1. Ocnoebi moneKyAapHO-KUHEemuUYecKoii meopuu

OcCHOBHBIE TI0JI0XKEHUST MOJICKYIIADHO-KUHETHYECKON TEOPUN M MX OIBITHOE
obocHoBaHHe. BpoyHOBCKOe IBHKeHHe. Huddysus. Xapakrep ABmXeHUS n
B3aMMOJICVICTBHS YaCTHUI[ BellecTBa. Momelu CTPOCHHS TIa30B, XUIKOCTEH u
TBEPIBIX TEN U 0OBACHEHNE CBOMCTB BEI[ECTBA HA OCHOBE 3THX Mozene. Macca u
pasmepsl Moiieky1. KonudectBo Bemectsa. ITocTosHHas ABoranpo.

Temnnosoe pasHoBecwHe. Temneparypa u eé usmepenwe. [1lkana TEMIIEPATYP
Lenpcus.




Monens  mpeanmbHOro rasa.  OcHOBHOE YPaBHEHHE  MONEKYISIPHO-
KMHETHICCKON TEOPUH WACAILHOIO rasa. AGCONoTHAS TEMIIepaTypa Kak Mepa
CPEllHeH KMHETHYECKONH OSHEPIHH TEILIOBOTO JIBIKEHUS qactur rasa. Illkana
Temnepatyp KenbBuna. I'a3oBble 3aK0HEL YpaBHenue MenneneeBa—Knaneiipona.
3axoH JlanbToHa. M30Mpomeccs B WieanbHOM rase c IIOCTOSTHHBIM KOJIMYE€CTBOM
BemecTsa. [ 'papudeckoe mnpencrasnenue M30IPOIECCOB:  H30TEPMa, H30XO0pa,
u306apa.

Texumdeckue ycrpoiictBa u  mpaktuueckoe NPUMEHEHHE: TEePMOMETD,
bapomerp.

Hemorcmpayuu

OmBITEI, JOKa3BIBAIONTHE AUCKPETHOE CTPOGHHE BeIIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COEIUHEHMI.

OmnbrTe! 101U dy3un KuKOCTEH U ra30B.

Mozens OpoyHOBCKOTO ABHKEHUS.

Mopgens onsita [ItepHa.

OmnpITHL, JOKa3bIBAOIIHE CYIIECTBOBaHME MEXMOJIEKYIISIPHOTO
B3aHMOJIEHCTBHS.

Mozeis, mimocTpupyromas pupoy IaBICHNS ra3a Ha CTEHKM cocyna.

OIBITBI, WITIOCTPHUPYIONTHE ypaBHEHHE COCTOSHUS UIEaIbHOr0 Tasa,
H30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, niabopamopmuie pabomoi

Orlpeznenenue Maccer Bosyxa B KIacCHOH KOMHATE Ha OCHOBE H3MepeHuit
00BEMa KOMHATEI, JABJICHUS 1 TeMIIepaTyphl BO3yxa B Hell.

Hccnenosanue 3aBHCHMOCTH MeXIy [apamMeTpaMu COCTOSHUS Pa3pesKeHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuru
TepmonuHaMudeckas cucreMa. BHYTpeHH:s OHEPTUS TEPMOIUHAMUYECKOH

CHUCTEMEI M CIIOCOOKI €€ n3MeHeHus. KommuecTBO TermioTsl 1 pabota. BayTpenms
SHCPrHs  ONHOATOMHOIO  MJIEANbHOrO  rasa.  Bumpl TEILIONepenayn:
TCIIIONPOBOHOCTD, KOHBEKLHS, U3TyYeHHe. Y IeNnbHasA TeIUIOEMKOCTh BEIecTBa.
Komudectso TemnoTs! mpu temonepenave.

Ionsitue 06 ammaGatHoM mpomecce. IlepBBIl 3aKOH TEPMOIUHAMUKH.
IIpuMeHenne mepBOro 3aKoHa TEPMOIMHAMHIKHA K usonpoueccaM. ['paduueckas
UHTEPIIPETALNs pabOTHI ra3a.

Bropoii saxon Tepmozunamuxy. HeoGpatumocts IIPOLIECCOB B MIPHUPOJIE.

TermoBste  mammnel  IIpuHIHOBL  JeHCTBHS — TerIOBRIX MAIIIHH.
IIpeo6pasoBanuss SHEPrHM B TEMIOBBIX MALTHHAX, Kospdunuent monesnoro
JICHCTBUSI TEMIOBOX Mammuesl. luxi Kapno u ero xosddurment monesnoro
AGUCTBHS. DKOIOrHYECKHE MPOGIEMBI TEITIO9HEPI e TUKH.



Texnmyeckue ycTpoiictBa wu IIPaKTUYECKOE IIPUMEHEHHE: IBUTATellb
BHYTPCHHEIO CrOpaHusl, OLITOBOM XOJIOUIbHHK, KOHIUIIOHED.

Hemoncmpayuu

M3meHeHne BHyTpeHHeit OHEPTHH TeNa IPU COBEPIIEHUW pPabOTHI: BBIIET
NpOOKKM U3 OYTBUIKM IION NEHCTBHEM CXXATOrO BO3Mlyxa, HarpeBaHue sdwupa B
JIATYHHO# TpyOKe ITyTéM TpeHHs (BEIEOIEMOHCTpaIH).

M3meHenne BHyTpeHHeH sHeprun (TeMIepaTypsr) Tena Ipu TEIJIONEepenaye.

Oneir 1o apmabGatHOMYy PaCIIMPEHUIO BO3MyXa (ONBIT C BO3LYIIHBIM
OTHUBOM).

Mopnenu mapoBoit Typ6UHEL, qBUrATENS BHYTPEHHEI'0 CIOPaHUs, PEAKTHUBHOTO
JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopHeie pabomuol

WsmepeHne ynenbHOM TeImIoEMKOCTH.

Tema 3. Azpezamusie cocmoanun eewecmea. Pazospie nepexooul

ITapoobpazoBanue ¥ KoHIEHCALHS. Vcniapenue u kunenue. AGCOMIOTHAS U
OTHOCHTC/IbHAS BIAXHOCTh BO3AyXa. Hacblmennbili map. YaensHas Teriora
1apooOpa3oBaHus. 3aBUCUMOCTE TEMITEpPaTypPhl KUIIEHUS OT JaBJICHHUS.

Tsépmoe teno. Kpucrammueckue u aMop(dHbIe Tena. AHU3OTPOIUS CBONCTB
Kpucramnos. JKunkue kpuctamisl. CoBpeMeHHBIE Marepuansl. [lnaBienue u
KpucTajusaius. Y neabHas TerioTa IUIaBIeH. Cy6aumarnus.

YpaBHeHwMe Temnosoro 6anasuca.

TexHuueckne ycTpoiicTBa M IpakTHYecKoe IPUMEHEHHE: THIPOMETP U
IICHXPOMETP, KAIIOPUMETP, TEXHOJIOTHHU IOIyYeHHUs] COBPEMEHHBIX MaTepHUaoB, B
TOM HHCJIC HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoOMCTBa HACHIIIIEHHEIX TAPOB.

Kurienne npu NoHWXeHHOM TaBIIEHHH.

Croco0bI U3MepEeHNs BIAKHOCTH.

HabmmrosieHre HarpeBaHys U MiaBIeHms KPUCTAJIAYECKOTO BEILECTRA.

JeMOHCTpaIus KpUCTaIOB.

Vuenuueckuii sxenepumenm, nabopamopHeie pabomol

V3MepeHre OTHOCUTENBHOMN BIAKHOCTH BO3yXa.

Pasznea 4. DJIeKTPOANHAMHUKA
Tema 1. Dnekmpocmamuxa
ONEeKTpU3anus Tel. DIeKTPHIeCKUi 3apsn. JlBa BHIa 3JIEKTPUYECKUX
3apsA70B. IIpOBONHHUKH, IUANEKTPHKH W IIOJTYIIPOBOHUKH. 3aKOH COXPaHEHHS
BIIEKTPUIECKOTO 3apsa.

BsaumonetictBue 3apsaioB. 3akon Kynona. Toueunslit s1exTpudeckuit 3apsiz.
OnexTpmdeckoe  11oje. HanpskEHHOCTE SJIIEKTpUYecKoro monsd. IlpuHnmm




CYICPIIO3ULIUU BJIEKTPUUECKUX Mojel. JIMHHH HaIIPHKEHHOCTH 3JIIEKTPUYECKOro
TIOJIS.

Pabora cunm  smekTpocratmueckoro  mons. Ilorennman.  Pasmocrs
IoTeHuuanoB. IIpoBomuuku u AUDIICKTPUKU B  JJIEKTPOCTATHYECKOM IIOJe.
JmsnexTpudeckas IpoHHIaeMocTs.

ONEeKTPOEMKOCTS. KoHnencarop. DnekTpoémMKocTs miockoro KOHJIEHCaTOpa.
OHEPrus 3apsHKeHHOro KOHJIEHCaTopa.

Texuuueckue ycrpoitctBa u IPaKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOII,
SJIEKTPOMETp, DIIEKTPOCTATHYECKast 3aIllUTa, 3a3eMIICHHUE BIIEKTPOIIPUOOPOB,
KOHJICHCATOP, KOIMPOBAIBHBIH aIllapar, cTpyHHbI IIPUHTED.

Hemoncmpayuu

YCTPORCTBO U MPUHIHUT NeHcTBHS 3IEKTPOMETpa.

BsanmoneticTBre HASTEKTPH30BAHHbIX TelL.

OIEKTPUYIECKOE TOJIE 3apSIKEHHEIX TelL.

1IpOBOHMKY B 3IIEKTPOCTATHYECKOM IIOJTe,

OlleKTpocTaTHdIecKas 3amuTa.

JmsnekTpuKy B anekTpocTaTHIecKOM HOoe.

3aBUCHMOCTD  3MIEKTPOSMKOCTH  IITOCKOrO KOHZICHCATOpa OT IUIOHIANH
TITaCTHH, PACCTOAHMSA MEXY HUMH ¥ IU3JIeKTPUYECKOLL IIPOHULIAEMOCTH.

OHEPIUs 3apsHKEHHOTO KOHJIeHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

WsmepeHne snektpoémkocTa KOHJIEHCATOpa.

Tema 2. ITocmosannoiii drekmpuyeckut mox. Toku é pasnuunvix cpedax

ONEKTpUYecKuit ToK. VcimoBwms CYLIECTBOBAHMS OJIEKTPHYECKOTO TOKA.
Wcrounuky toka. Cuna Toka. [T0CTOSHHBIN TOK.

Hanpsoxenue. 3akon Oma s ydacTKa IelH.

OJIEKTPUYECKOE CONPOTUBICHUE. VY IembHOE COIIPOTHUBIIEHHE BEIECTRA.
IlocenoBarensHoe, mapaIenbHOe, CMEIIAHHOE COEIMHEHKE NTPOBOTHUKOB.

Pabota smexTpuueckoro Toka. 3akoH Joxoyna—Jlenna.  MormmHocTs
BIIEKTPHYECKOT'0 TOKA.

ONEeKTPOIBMKYIIAS CHIA U BHYTPEHHEE COIIPOTHUBIIEHHE MCTOYHHKA TOKA.
3axon Oma [1s ToNHO N (3aMKHYTOM) 9JIEKTPUUECKOM T[eMH. Kopotkoe 3ampikanwe.

OJIEKTPOHHAS  IIPOBOIUMOCTD TBEPABIX ~ METasIOB.  3aBHCHMOCTD
COTIPOTHBIICHNUS METAIOB OT TeMIepaTypsl. CBepXIIPOBOIUMOCTS.

DIeKTprYecKuil TOK B Bakyyme. CBOMCTBA BIIEKTPOHHBIX ITYYKOB.

IomynpoBogHuKH. CobcrtBennas 51 IIpAMeECHas IIPOBOJUMOCTh
IOTynpoBOAHUKOB. CBOMCTBA p—n-Tiepexoa. IosynpoBotHIKOBEIE PUGOPEL

ONeKTpUYeckuif Tok B pacTBOpax M  paciulaBax — 3JEKTPOIHUTOB.
ONEKTPONUTHYECKAS TUCCOHALIHSL. OnexTpoius.



OJieKTpudeckuil TOK B rasax. CaMoCTOATENbHBIH M HeCaMOCTOSTENbHBIH
paspsn. Monnus. [Tna3ma.

TexHuveckde yCTpOHCTBA M TPaKTHUYECKOE IIPHMMEHEHHE: aMIIEpMeTp,
BOIBTMETpP, pEeOCTaT, HCTOYHUKM TOKa, OIEKTPOHArpeBaTelbHbIe MPHOOPEL
3JIEKTPOOCBETUTEIbHBIE TPUOOPEI, TEPMOMETP COLIPOTHUBIIEHHUS, BAKYYMHBIH U0,
TEPMHUCTOPEI ¥ (POTOPE3UCTOPEI, TONTYIIPOBOAHUKOBBIN IO, TAIbBAHUKA.

Lemoncmpayuu

VsmepeHre Cuibl TOKa U HaPsHKEHUS.

3aBHCHMOCTD CONPOTUBICHUS LMIMHIPUYECKUX IIPOBOJHUKOB OT MUTHHEL
TUTOIIAIN IIOTIEPEYHOrO CEYEeHUS U MaTepuaa.

CMemanHOe coeTUHEeHUE MTPOBOJHUKOB.

IlpsmMoe wW3MepeHHe SIEKTPOABIKYINEH CHIBL KOpOTKOoe 3aMBIKaHWe
rajlbBaHUYECKOTO 3JIEMEHTA ¥ OLIEHKAa BHYTPEHHErO CONPOTHBIIEHHS.

3aBUCHMOCTE COIPOTUBIIEHHS METAIIIOB OT TEMIIEPATYPHL.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

VickpoBo# paspsiz ¥ IPOBOAUMOCTE BO3LYXA.

OZIHOCTOPOHHSA MPOBOAUMOCTE JHOA.

Vuenuueckuii sxcnepumenm, nabopamopnuvle pabomor

M3yuenne cMEIIaHHOTO COeTMHEHHUS PE3UCTOPOB.

3mepenue 27eKTPOABIKYIIEH CHIIBI HCTOYHUKA TOKA U €ro BHYTPEHHEro
COIIPOTHUBIICHUS.

Habmronenue snekTpoinusa.

Me:xnpeaMeTHbIEe CBSI3H

Wsyyenue Kypca ¢usuku 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBISETCS C
YIE€TOM COAEpXKATENBHBIX MEXIPEAMETHBIX CBs3el C KypcaMM MaTeMaTHKH,
OMOJIOrUYU, XMMHUH, reorpad iy U TEXHOJIOTHH.

Meoicnpeomemneie nonsmus, CBS3aHHBIE C H3YYEHHEM METONOB HAYYHOTO
[IO3HAHUS: SIBJICHHE, HAy4YHBIM (DaKT, TUIIOTe3a, (QU3UUECKas BEIMYHHA, 3aKOH,
TeOpHsl, HaOJIONEeHNE, SKCIIEPUMEHT, MOAEIMPOBAHHIE, MOJIENb, H3MEPEHHE.

Mamemamuxa: pelleHHe CHCTEMbl ypaBHEHWH, JIMHENHAs (YHKIHS,
napaboia, runepboina, uX rpaQuKH U CBOMCTBA, TPUTOHOMETPHYECKUE (BYHKIIUH:
CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIINK Ha OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

Buonozus: Mexanudeckoe IBHXKEHHE B XKUBOM mpupome, muddysus, ocMmoc,
TeIUI00OMEH XXUBBIX OPTraHM3MOB (BHIB! TEILIONEPENayr, TEIIOBOE PaBHOBECHE),
QIEKTPUIECKHUE ABIIEHUS B XKUBOU MIPUPOIE.

Xumus.: OTACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJI, MOJIb
BEIECTBA, MOJIIPHAs Macca, TEIIOBBIE CBOMCTBA TBEPHBIX TeN, JKHUAKOCTEN H




Ta30B, SJICKTPUYECKHE CBOMCTBA MeTAILIOB, SJICKTPONUTHYCCKAS TUCCOIHUALINS,
rajIbBaHUKa.

T'eozpaghus. BnaxuOCTD BO3MyXa, BETPEI, 6apOoMeTp, TepMOMETp.

Texnonozus: mpeoGpa3oBanye TBIKEHHUN c UCIIOIb30BaHUEM MEXaHHM3MOB,
Y4€T TPEeHHS B TeXHHKE, MONUIHIHUKH, HCIONBb30BAHIE 3aKOHA COXpPaHEHUS
HUMIIylbCa B TEXHHUKE (pakeTa, BOIOMET H APYTHE), NBHTATeNb BHYTPEHHETO
Cropamus, rmaposast TypOuHa, GBITOBON XONOMUIBHIK, KOHIHITHOHED, TEXHOIOTHH
TIOTyHdCHUS COBPEMEHHBIX MATEPHAOB, B TOM WYHCIIE HaHOMATepUajIoB, M
HaHOTEXHONOT UM, SJIEKTPOCTATHYECKAS 3aIlliTa, 3a3eMIICHHUe 3JIIEKTPOIIPUOOPOB,
KCEpOKC, CTPYUHBIH IIPUHTED, AJIeKTPOHATpeBaTENBLHEIE IIPUOOPEL,
SJICKTPOOCBETUTEIBHbIE IIPUOOPEI, IabBAHKKA.

11 KUIIACC

Pasnen 4. Duexrpogunamuia

Tema 3. Maznumnoe none. Inekmpomaznumnan UHOYKYUA

IlocTosiHHBIE — MarHWTEI BsaumozielicTBHe  TOCTOSHHBIX — MATHHTOR.
MarsauTHOE mOTIE. Bektop wMmarmuTHO# MHAYKOWY. [lpuHnun cyneprosummm
MaruuTHBIX TI0JeU. JIMHUUM MarHuTHO uHnykun. Kaprtusa nuauit Marauthoix
WHIYKIOWH TI0JIS IIOCTOSTHHEBIX MArHHTOB.

MaruutHoe moNie HPOBONHHKA C  TOKOM. Kapruna nueuit  unmyxuwu
MariMTHOTO IOJIA JJIMHHOIO MPSMOIO IPOBOJHUKA K 3aMKHYTOI'O KOJBIIEBOTO
NPOBOIHHKA, KATYINKHU ¢ TOKOM. OmblT Dperena. BaaumoneiicTare IIPOBOJIHUKOB C
TOKOM.

Cuiia Amrepa, e& Moy u HaIlpaBIICHHE.

Cuta Jlopentia, e& Moy u HanpasiieHue. [IBiKeHne 3apsHkeHHOH YacTHIBL
B OMHOPOIHOM MAarHUTHOM I1ojie. Pa6oTa cribl Jlopenna.

SIBlIeHHE  3JEKTPOMArHUTHOM MHAYKOUK. 1I0TOK BekTOopa MarHwTHOLM
UHAYKIUHN. OJIEeKTPONBIKYILAS CHIIA WHIYKIUWA. 3aKOH 9JIeKTPOMAaTrHHTHOM
unnykuun Oapanes.

Buxpesoe aiekTpuueckoe moie. ONEKTPOIBIKYIAs CHJIa HHIYKIUU B
TIPOBOAHHUKE, NBIKYINEMCS [IOCTYIATENbHO B OMHOPOAHOM MAHATHOM O,

IIpaBuito Jlenma.

WunykTuBHOCTE.  SIBNeHume CaMOMHIYKUUH.  DJEKTPONBIKYINAS CHIIA
CaMOUHIYKIIHH.

OHEPrust MarHUTHOTO TIOJIS KaTyIIKH C TOKOM.

OIIEKTPOMArHUTHOE TIOJIE.,

Texnwueckue ycTpolictBa n [IPAKTUYECKOE IIPUMEHEHHE: IIOCTOSHHBIE
MArHUTBI, OSIEKTPOMAIHHUTEI, BIIEKTPOIBUTATEIIb, YCKOPUTEIIH  3JI€MEeHTapHBIX
YaCTULl, UHAYKITHOHHAS I1eYb.




Hemoncmpayuu

Omert Opcrena.

OtkioHeHne SJIEKTPOHHOIO ITyYKa MAarHUTHBIM IIOJIEM.

JIuHUM MHIYKIMY MarHATHOTO O,

BsaumopneticTBue 1ByX IpoBogHIKOE ¢ TOKOM.

Cuna Amrepa.

Hetictue crel Jopenna Ha HOHbI 3JIEKTPOJIHTA.

SBnenue SJICKTPOMAarHUTHON WHIYKIUH.

IIpaBuio Jlenmna.

3aBUCHUMOCTE SJCKTPOIBIKYIIEH CHIIBI HUHAYKIMHA OT CKOPOCTH U3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBlieHne caMOUHIyKIMH,

YVuenuueckuii sxcnepumenm, nabopamoprvie pabomer

Wsy4enue MarauTHOTO MOTIS KaTYIIKA C TOKOM.

Hccnenosanue necTBES MOCTOSHHOrO MarHuTa Ha paMKy ¢ TOKOM.

Hccnenosanue sBinenms SIIEKTPOMAarHUTHOY UHIYKI[HH.

Pasgen 5. KosteGauus U BoIHLI

Tema 1. Mexanuueckue u INNEKMPOMAZHUMHDbLE KO1eOAHUA

KonebarenpHas  cucrema., CBoOoHEIE  MeXaHWuYecKHe KoJieOanus.
I'apmMoHMYeckue Koe6anusL. Ilepuon, wactora, aMITUTYa U dasa xoneGanui.
IIpyXUHHBIH MasTHUK. Marematuueckuit MasTHHK. YpaBHeHWe rapMOHHYECKUX
Konebanui. [Tpesparnenne OHEPI'HU IPU FrapMOHUYECKUX KOJIEOAHUIX.

KonebarenpHprii KOHTYp. CB0OOHBIE JIIEKTPOMArHUTHEIE KOJICOAHUS B
UNIeaIbHOM  KojebaTeIbHoM KOHType. AHAaNOTHs MeXIy MeXaHHIeCKAMHU u
SJICKTPOMAarHUTHBIMH  KOJIeOAHUSIMIL. Dopmyna Tomcona. 3akon COXpaHEHHUs
SHEPIr'uH B HACAIbHOM KOJe0aTEeIbHOM KOHTYype.

Ilpencrasienwue o 3aTyXarolmx KonebaHusX. BeIHyXIeHHBIE MexaHuuecKie
Kojebanus. PezoHanc. Brmnyxnennsre SJIEKTPOMATrHUTHBIE KOJIeOaHus.

IlepemeHHEBIH  TOK. CuHycounanpHbIi IIEPEMEHHBIA TOK. MOIIHOCTD
IIEPEMCHHOrO TOKa. AMIUIUTYIHOE H ACHCTBYIOIlee 3HAYeHWEe CHJILl TOKA H
HaIpsSHKEHHUS.

Tpancdopmarop. IIpoussoscrao, epenada U MOTpedIeHHe HIeKTPUIECKOMN
OHEPIUH. ODKOJOIMYECKHE PHCKH TP TTPOM3BOJCTBE 3IEKTPOSHEPTHH. KyneTypa
HCIIOIb30BaHMUS 3JIEKTPOSHEPI MU B [IOBCETHEBHON JKU3H.

Texnwueckue ycrpoiictea n TIPaKTUYECKOE IPHMEHEHHe: 3IeKTPHIeCKUi
3BOHOK, T€HEPATOp MIEPEMEHHOI0 TOKA, INHUH dIIEKTpoIlepeaay.

Hemorncmpayuu

Hccnenosanne [1apaMeTpOB  KOJIeOaTeNbHON CHCTEMBI (IIPY)KAHHBIA HiH
MaTeMaTHICCKUN MasTHHUK).




Habmonenwne 3atyxaromux xoneGanuit.

Vccenenosanue CBOMCTB BBIHY K IEHHBIX KONEOaHHTIA.

Habmonenue pesonanca.

CB0oOOIHEIE 3JIEKTPOMArHUTHbIE KOIeOaHMSL.

OcuuinorpaMmsl (3aBUCUMOCTH CHIIBI TOKA U HallpsDKEHMS. OT BPEeMEHM) IS
BIIEKTPOMArHUTHEIX KOJIEOaHUH,

Pesonanc npm mociemoBaTeNbHOM — CoeMHEHHH PE3UCTOpa, KaTyIIKK
MHAYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb muHIE 3neKTponepenayn.

Yuenuueckuii oxcnepumenm, nabopamopuuie pabomeol

Hccnenoanue 3aBECHMOCTH HEPHOIa MABIX KOTeOGaHHMi Ipy3a Ha HUTH OT
JJIMHBI HUTH U MacChl IPy3a.

Vccnenosanwe mepeMeHHOro Toka B IeNH U3 IIOCJIEJOBATEILHO
COEIMHCHHEIX KOHAEHCATOPa, KATYIIKK U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHummuoLe 60HbI

Mexanudeckre BOJHEL, YCIOBHS pacpocTpanenus. Ilepmon. Ckopocts
paclpOCTpaHCHHUs W JUIMHA BOJNHBL llomepednble ¥ IPOJONBHEIE BOJIHEL
Wurephepentmst u nudpakiius MexaHuaeckiX BOJIH.

3Byk. CkopocTs 3Byka. ['pomMKocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONeKTPOMATHUTHEIE BOJHBL. Y CIIOBHS H3IyYeHHs DJIEKTPOMArHUTHEIX BOJIH.
Bsanmuas opuenTanus Bextopos E, B, V B BIIEKTPOMArHUTHOU BosHe. CBoiicTBa
SMCKTPOMATHUTHEIX BOJH: OTPaKEHHE, NpPeNOMIIEHHe, NOJAPU3alus, TUDPaKIus,
nHTepdepentrsa. CKOPOCTh 3IeKTPOMArHUTHBIX BOJIH.

Illxana 571eKTpOMarHUTHEIX BOMH. IIpuMeHeHue BJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

IIpHHUKITEI PaTMOCBSI3H U TeIeBUICHHUS. ParoIoKaIHIsL.

ONEKTPOMATHUTHOE 3arpA3HeHHe OKPYKAIOIIei CpesL.

TexHuueckme ycTpoifcTBa U IpaKTHHECKOe IIPUMEHEHHE: MY3BIKAJILHEIE
MHCTPYMEHTBI, yIbTPa3sByKOBas NMATHOCTHKA B TEXHHMKE H MEAWIMHE, pajap,
PanvoONpUEMHUK, TEIEBU30D, aHTeHHA, TenedhoH, CBU-meus,

Lemoncmpayuu

OGpasoBanne u pacIpoCTpaHeHu e MOTIEPEUHBIX U IPOIOTHHBIX BOJIH.

Korebitomeecs Teno kak HCTOYHHUK 3ByKA.

Habmtoienre 0TpaskeHus U MpeoMIICHNUS MEXAHHIECKIX BOJIH.

Habronenue unTepbepenmm u mudpaxiinm MeXaHIIecKuX BOJIL.

3BYKOBOH pe30HaHC.

Habntomenue cBsA3M IpOMKOCTM 3ByKd M BBICOTHI TOHA C aMIUIATYION |
YaCcTOTOM KOJIeOaHu.



HccnenoBanue  coiicTs SJICKTPOMATHUTHBIX ~ BOJH:  OTpaXeHHUe,
TIPEJIOMJICHHE, IONAPU3ALLSL, TU(YPAKIHS, HHTePhEpeHIHS.,

Tema 3. Onmuxa

I'eomerpuueckas omTuxa. IIpsMonuHeliHoe pacmpocTpaHeHHe cBeTa B
OnHOpOIHOU cpene. JIyd cBeta. TodeUHbIM HCTOUHHK CBETA.

Otpaxenne cBera. 3aKOHBI OTpaXKeHHsS CBETA. Ioctpoerne n3obpaxenwuii B
ITOCKOM 3epKalle.

IIpenomnenue cBera. 3aKOHBI HpeTOMIEHHS CBeTa. AGCOMIOTHEL II0Ka3aTelhb
npenomienus. IlonHoe BHyTpeHHee orpaxemme. IlpemenbHEI YTOI MOJIHOT'O
BHYTPEHHETO OTPaXKEHHUS.

Hucnepcus cBera. CI0KHBIM cOCTaB 6EI0r0 CBETA. IBer.

Cobuparomue u paccemBaroliie JMH3BL. TOHKAS JIMH3A. ®DokycHoe
PacCTOAHNEe M OINTHYECKAs CHIa TOHKOHM JHMH3bI. IlocTpoeHme U300pKEHHUN B
COOMPAOIINX U PAacCEeMBAIONINX JIMH3AX. Dopmyna TOHKOH JHH3EL YBemuueHue,
JlaBaeMoO€e JTUH30IA.

IIpenesibl MPUMEHNMOCTH reOMETPHIECKOH ONTHKIL.

Bonuosas ontuka. Uarepdepenius crera. KorepenTHbie wncTounMKH.
YcnoBus HaOMIONEHHS MaKCHMyMOB W MHUHUMYMOB B HHTep(EpeHIIHOHHOH
KapTHHE OT ABYX CHH()A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius  ceera. udpaxiuonnas peméTKka. VYcioBue HaOmOAeHUS
TTaBHBIX ~ MaKkCMMyMOB IIPY MAJEHHH MOHOXPOMATHYECKOTO CBEeTa Ha
AU(PPAKIHOHHYIO PEIIETKY.

Ionspuzarus ceera.

Texnmueckme ycTpoifcTBa U [IPAKTHIECKOE INPUMEHEHHE: OYKH, JIyIIa,
(oToamnmapar, MPOEKIHOHHbIA amrapar, MHUKDPOCKOI, TEeJIECKOI, BOJIOKOHHAS
ONTHKA, NUQPAKIMOHHAS PEIIETKA, TONSIPOUL,

Hemoncmpayuu

IIpsmonunelinoe pactpocTpanenue, oTpaxeHue u IIPEJIOMJICHUE CBETA.
Onruyeckue mpuGopsl.

IlomHoe BHyTpeHHee oTpaxkeHue. Mogens cBeToBOIA.

Hccrnenosanne cBONCTB H306paskeHuUH B THH3AX.

Mopgenu Mukpockormna, Teneckorna.

Habmronenue HUHTEpPEepEeHIIuT CBETA.

Habmonernve nudpakimm ceera.

Habmronenve nucnepcuu crera.

Ilomy4enue ceKTpa ¢ HOMOIITBIO IPH3MEL.

Ioy4yenne criexTpa ¢ HOMOIIBIO TU(PAKIHOHHOMN PEIIETKH.

Habronerve nosspusammu caera.

Yuenuuecruii sxcnepumernm, nabopamopruvie pabomeol




W3smepenne nokasarens mpeioMimenns crexa.
Hccnenosanue cBoiicTs H300pakeHui B TUH3AX.
Habnronenue JHUCIIEPCUH CBETA.

Pasnen 6. OcHoBbI cenua bHoii TEOPHUH OTHOCHTEJIbHOCTH
I'pavumel  mpEMEHHMOCTH — KiaccHYeckoi MeXaHuKH.  IlocTymarsl
CIIEMUAIBHOM TEOPUM OTHOCUTEIHHOCTH: UHBapUAaHTHOCTE MOXYJS CKOPOCTU
CBCTa B BaKyyMe, IPUHIIUII OTHOCUTEIFHOCTH DIHIIITeHHA,
OTHOCHTENIEHOCTD OHOBPEMEHHOCTH. 3aMelIeHHe BpeMeHH U COKpallleHHe
JUTUHBI.
OHEPrus U UMITYIIBC PEISITUBUCTCKOIN YACTUIIHI.

CBsI3b MacCHI ¢ SHepruelt ¥ UMITYIBCOM PEIATUBUCTCKON YaCTULBI. DHEPIus
TIOKOSI.

Pasnen 7. KBanrosas ¢pusuxa

Tema 1. Dnemenmot k6anmosoii onmuxu

®otonsl. Dopmyina [Tnanka ces3u SHEPrUH QOTOHA C €T0 YacTOTol. DHeprus
U UMITYJIbC (DOTOHA.

OTKpEITHE U HCCIIe[OBaHMe dorosddexra. Onpiter A. I'. Cronerosa. 3aKOHEI
dorosddexra. Ypasuenne Difnmreitna s doroaddexra. «KpacHas rpanmmar
poToaddexra.

Hasnenne ceera. Onprrer I1. H. Jle6enera.

XuMHYeCcKoe JeiicTBre CBeTa.

Texnuueckue ycTpoiicTBa u [IPAKTHYECKOE IIPUMEHEHHE: (OTOIIEMEHT,
doromaTuMK, conHeuHas Garapes, CBETOJINO,.

Lemonempayuu

DoTosddexT Ha ycTaHOBKE ¢ LUHKOBOM MIIACTHHOIA.

HccnenoBanue 3aK0HOB BHELTHETO doroaddexra.

Cseronuo.

Conneynas Garapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbIThl Peseppopra mo paccesHmro o -uacTw,
IInanerapuas Monens aroma. Ilocrymater bopa. Msanydyenwe um mormomenue
(DOTOHOB IIPH IIEpexoie aToMa ¢ OIHOrO YPOBHSI SHEPTHUH Ha APYrod. Bumbl
CreKTpoB. CIIEKTp ypoBHe# SHepruy aToMa BOIOpOza.

BosHoBBIe cBoiicTBa yacTu. BomHe! 1e bpoiina. KopmyckynspHo-BonHOBOIM
Jyalu3M.

CIIOHTaHHOE U BBIHYXJIEHHOE H3ITyUYeHHe.

TexHnueckue YCTpOﬁCTBa N TIpakKTH4YECKOE IMPpUMECHEHUE: CHCKTpaHBHBII;'I
aHaIH3 (CIEKTPOCKON), J1asep, KBAHTOBbIN KOMIIBIOTED.



Hemonempayuu
Monens omrita Pesepdopna.
Onpenenenne nmuaer BosHg; Jasepa.
Hab6mronenue JIUHENYaThIX CIIEKTPOB U3TYYEHHUS.
Jazep.
Yuenuueckuii oKCnepumenm, nabopamoprwie pabome:
Habmonenue nmuneitaatoro CIIEKTpa.
Tema 3. Amommnoe A0po
OKCIIepUMEHTE, AOKA3BIBAIOIINE CIIOKHOCTH CTPOCHHS ampa. OTkpsITHE
PamTuOaKTUBHOCTH.  OIIBITEI Pesepdoprna  mo OIIPENICJIEHUI0  COCTaBa
PaZlHOaKTHBHOTO u3nmy4eHus. CBoHcTBa ambda-, Oera-, raMMa-u3JTydeHus.
Biusune paguoaxtusHOCTH Ha XUBBIE OPraHU3MEI.
OTKphITHE TIpOTOHA 1 HeHTpoHa. Hykmonnas momerns anpa I'eiizenGepra—
VBanenko. 3apsin sinpa. MaccoBoe wncno spa. Usororms..
Anbda-pacnan. ONIeKTPOHHBIH U [IO3UTPOHHBINA Gera-pacrman. [ amma-
U3ITy4eHue. 3aKOH pPagloakTUBHOTO pacmaza.
OHEPrys CBS3U HYKIIOHOB B sinpe. Snepueie cubr. JedexT Maccsr anpa.
Anepublie peaxiuu. [enenwe u cupres anep.
Anepwsrit peakrop. TepmosimeprsIii  cunTes. IIpoGnembl u mepcrekTuBe!
SNEPHOH SHEPTeTHKU. DKOIOTHYECKHe ACTIeKTh] ANCPHON 3HEPIreTHKH.
OneMeHTapHble YacTUIEL, OtkpeITHE HO3UTpOHA.
Meronsr Habro neHws 1 PEIUCTpanyy 3lIeMEHTapHbIX YaCTHII,
DyHNaMeHTaTbHBIE B3anmonencTsus. Enuncteo dusnueckoit KapTHHEI MUpa.
Texungeckwe ycrpoiictra u TIPAKTHIECKOE MPUMEHEHHE: TO3UMETp, Kamepa
Buibcona, snepHsbrit peaxTop, aTomMHast 6omOa.
Hemoncmpayuu
CHETYNK HOHU3HUPYIOMIUX YaCTHII,
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomor
Uccnenosanue Tpexos 9acTHIl (IT0 TOTOBBIM (ororpadusm).

Pasgen 8. DiemenTnr ACTPOHOMHH U acTPOPUIHKHU

STallbl PasBUTHS aCTPOHOMHUIL, IIpuknaguoe u MHPOBO33PEHYECKOE 3HAYCHUE
aACTPOHOMHUH.

Bun 3B&3mmoro meba. Cossesmust, spxue 3B&378L IITIAHETEI, WX BHIUMOE
JBIDKECHHE.

ConHeunas cucrema.

Comunte. Conmeunas axTHBHOCTE. Wcrounuk sueprum Commma u 3BE3.
3BE3NEI, WX OCHOBHBIE XapaKTePUCTUKY. JlHarpaMma «CHeKTpaibHEH Kiace —
CBETUMOCTE». 3BE3NBI TIIABHOM I10CIIEIOBATEIEHOCTIL 3aBHCHMOCTE «Macca —
CBETUMOCTDLY AJA 3BE31 [IIABHOM IOCIENOBATEBHOCTH. BryTtpernee crpoenue




3B€31. COBpeMeHHBIe IIpeCTaBIeHus O IIPOUCXOXIEHNHU ¥ 3Boronud CoNHIa U
3BE3J1. JTallbl )KU3HU 3BE3I.

Mneynsli Ilyte — Hama TamakTuxa, Ilonoxenre u mBIKEHHE ConHna B
l'anmaktrke. THIIBL rajaxTHK. Panuoranaktuxy u KBasapsl. U€pHEIE TBIPEI B spax
TaJIaKTHK.

Bcenennas. Pacumpenne Beenernnoit. 3akon Xabbna. Pasberanue ramaxtux.
Teopus Bonbmioro B3prisa. Pemmkrosoe U3IIyYeHHE,

Macmrabnas crpykrypa BeeneHHO. MertaranakTuka.

Hepeméunsie mpo6iemor aACTPOHOMHH.

Vuenuyeckue nabniodenus

HabmoneHus HeBOOPYXEHHBIM r1a30M c HCIIOJb30BaHHEM KOMIIBIOTEPHBIX
TIPUTOXKEHUH [IS ONPEIEeNSH S MONOKEHIS HeOECHBIX 00HEKTOR Ha KOHKPETHYIO
AlaTy: OCHOBHBIC o3B3/ CEBEPHOTO MONLYIAPHS U IPKHE 3BE3IEL

Habmonenus B teneckomn Jymsr, nnaxet, Mneynoro ITyTw.

O6o6malomee nosTopenue

Pomb  ¢usuxku wu  actponomum B OKOHOMMYECKOH, TEXHOJIOTHYECKOIH,
COLMAIbHON U 3THYECKOH cepax mesTenbHOCTH HCJIOBEKA, POJIb U MECTO (DU3UKU
¥ 8CTPOHOMMM B COBPEMEHHO! HayYHOM KapTHHE MHpa, ponb (pu3MUECKON Teopuu
B (DOPMHPOBaHWH IPEACTABICHHI O (busHMyecKol KapTHHe MHpa, MECTO
$u3sHUeCcKoll KapTUHEI MEpA B 06IEM PARY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPENICTABIEHHI O TIPUPO/IE.

MesxnpeameTHbIe CBSI3H

Wsyuenne xypca busuku 6a30B0ro YPoBHS B 11 Kiacce ocymiecTsisercs ¢
YIETOM COLEPXKATENBHBIX MEXIIPEAMETHBIX CBsi3el C KypcaMH MaTeMaTHKH,
OHOJIOTHHM, XUMUH, reorpa(uu U TEXHOIOTHH.

Mesicnpeomemnvie nonsmus, cszanubie c U3YYCHHEM METOIOB HAYYHOI'O
TIOSHAHWA: ABJICHWE, HAYYHBIH (aKT, rumortesa, ¢usmueckas BEIIMYMHA, 33KOH,
TEOpHs, HAOIIOEHUE, SKCIIEPUMEHT, MOJZICTMPOBAHKE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemenne cucTemsl YPaBHEHUH, TPUTOHOMETPUUECKUE
YHKLIME: CHHYC, KOCHHYC, TaHreHc, KOTaQHT'€HC, OCHOBHOE TPHI'OHOMETPHUECKOE
TOKIECTBO, BEKTOPBl M MX IPOEKIHH HA OCH KOOPIHHAT, CIIOMKEHHe BEKTOPOB,
TIPOMSBONHBIC OJIEMEHTAPHBIX (DYHKIMM, IIPH3HAKA MOMOGHS TPEYrOJIbHUKOB,
OIpPENCTICHIE MIOIIANH IUIOCKUX GUTyYp U 06BEMa Tell.

buonozua: siaextpuuecKHe SBIEHWS B KHBOM IIPUPOJE, KoJieOaTellbHEIe
ABIDKCHUS B )KUBOU NIPHUPOJIE, ONTUYECKUE SBICHUS B HKUBOIN IIPHpPOZE, NelicTBre
pagvanuy Ha )XUBbIe OPTaHU3MEL.

Xumus: cTpoeHHe aTOMOB U MOJICKYJI, KPUCTaIIUYECKas CTPYKTypa TBEPIBIX
T€l, MEXaHM3Mbl O00pa3OBaHWA KPUCTAIIHYECKOH PEIIETKH, CIEeKTpaabHbIH
aHau3.




l'eozpaghus:  marmuTHEIE mHOMIOCA 3eMil, 3ameXH  MarHMTHBIX pyn,
(oTochEMKA 3eMHOI TIOBEPXHOCTH, MPEJICKA3AHNE 3eMIIETPSICEHHUIL,

Texnonoeusn: nuHUn SJICKTPOIICpENad, TeHEepaTop IepeMeHHOro TOKa,
SNICKTPOABUTATEND, MHAYKIUOHHAS IIeYb, balap, pagHoONpUEMHUK, TeleBU30p,
aHTeHHa, TenedoH, CBY-meur, mpoeKIMOHHbI allllapaT, BOJIOKOHHAS OINTHKa,
COJIHeYHas Gatapesl.




IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

Ocgoenne yue6HOro mpenmera «Pusukay Ha YPOBHE CpEIHEro OoOIIero
obpa3oBanus (6a30BBIN YPOBEHB) MOMKHO OGECIIEUHTE JOCTHIKEHHE CIIEIYIOIIUX
JITTHOCTHBIX, METAIPEIMETHBIX U IPEAMETHBIX 06pa30BaTENBHEIX PE3yNbTaTOB.

JUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHEBIE pe3yIbTaThl 0CBOCHUS y4ebHoro mpenmera « DU3UKay MOIKHEL
OTpaX@rb TOTOBHOCTH H  CIIOCOOHOCTH OOYYarONIUXCA PYKOBOACTBOBATHCS
CQOPMHPOBAHHON BHYTpeHHEH TMO3HIHei JUYHOCTH, CHCTEMOHN I[€HHOCTHBIX
OPUEHTAIMH,  TO3UTHBHBIX  BHYTPEHHHUX yOeXKNEHUH,  COOTBETCTBYIOMIUX
TPa/MIHOHHEIM LIEHHOCTAM DPOCCHUHCKOIO OOINECTBA, pacIIMpEHHE JKU3HEHHOTO
OIIbITA ¥ OIIbITA AEATENBHOCTH B IPOIECCE PEalH3alldi OCHOBHBIX HallpaBJIeHHAN
BOCITUTATENILHON NeATeTFHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaaHCcKOro BOCIHHTAHMS:

C(OPMEPOBAHHOCTE IPAXKTAHCKOM MO3MITAN 00y4JaroIerocs: Kak akTHBHOTO 1
OTBETCTBEHHOI'O WICHA POCCUICKOr0 06IIecTRa;

IPUHATHE  TPAJHIKOHHBIX  OOINEYETOBEUECKMX I'YMAHHCTHYECKHX U
AEMOKPaTHYECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO IESITENLHOCTh B HHTEPECAX IPakIAHCKOIO
00IIeCTBa, yJacTBOBATh B CAMOYIIPABIEHUH B 00pa3oBaTeNbHON OpraHU3aIHH;

YMEHHUE B3aMMOJIEHCTBOBATE C COL[MAIBHBIMY MHCTUTYTAME B COOTBETCTBHH C
UX QYHKIUAME ¥ Ha3HAYCHUEM;

TOTOBHOCTP K TYMaHMTaPHOU ¥ BOJIOHTEPCKOMN MEATEIBHOCTH,

2) NIaTPHOTHYECKOTO BOCIHTAHHS:

C(hOpMUPOBAHHOCTD poccuiickoi IpakTaHCKOM HIEHTAYHOCTH,
IIaTPHOTHU3MA,

HCHHOCTHOC OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, OCTHIKEHHSIM
POCCHHCKUX yUE€HBIX B 06JIaCTH (DU3HUKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCHHTAHMS:

c(hOpPMUPOBAHHOCTE HPABCTBEHHOI'O CO3HaHWsI, STUIECKOTO MTOBEIECHNUS;

CIIOCOOHOCTE OIEHMBATH CHTYAIMIO H I[PUHUMATH OCO3HAHHBIE pelIeHus,
OPHEHTHUPYSACE Ha MOpAaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM UHCIE B
AEATEeIBHOCTH YYEHOIO;

OCO3HAHKE JIMTHOT'O BKIIaJa B IOCTPOEHHE YCTOMNIHUBOTO Gy IyIIero;

4) 5CTeTH4eCKOro BOCIIHTAHHUS:

SCTCTHECKOE OTHOIICHUE K MUY, BKJIIOYas SCTETHKY Hay9HOTO TBOPUYECTBA,
IPHUCYIIEro GH3HICCKOH HayKe;



S) TpyaoBoro BocnuTaHms:

HHTEPEC K PasiUyYHBIM Cdhepam podeccHoHaTBHON NEATEIIBHOCTH, B TOM
HUCIIE CBSI3aHHEIM C QU3UKOMH 1 TEXHUKOU, YMEHUE COBEPINATH 0CO3HAHHEL] BBIOOD
Oymymelt npodeccun u PCaTM30BbIBATE COOCTBEHHBIE KU3HEHHEIE IUTaHEI;

T'OTOBHOCTB U CIIOCOOHOCTE K 0OGPAa30BAHUIO W caM000pa30BaHuIO B 06IaCTH
(DU3MKH HA IPOTSHKEHUH Beeii KU3HHU;

6) 3KOJIOrHYecKOro BOCIHTA HHSL:

C(OPMUPOBAHHOCTE JKONOTHYECKO] KYJIbTYpBI, OCO3HaHHE TIJI00aJIBLHOTO
XapaKTepa SKOJOTUYECKHUX [IPOBIIeM:;

IIJITaHUPOBAHUE U OCYIIECTBIEHUE IeHCTRBUH B OKpY’KaroOIIleH cpelie Ha OCHOBE
SHaHU LeNIel yCTOHIUBOTO pasBHTHS YeJI0BEYeCTBa;

PacCIIMpeHUE OIbITa MEATENbHOCTH 3KOJOTHYECKOM HaIlpaBIIEHHOCTX Ha
OCHOBE UMEIOLIUXCsI 3HAHUI 110 (U3HKE;

7) HEHHOCTH HAYYHOIO MO3HAHHSI:

chopMUPOBaHHOCTE MUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Da3BUTHS (DU3HIECKON HAYKH;,

OCO3SHAHMEe LEHHOCTH HAayYHOW MAeATeNbHOCTH, TOTOBHOCTE B Iporecce
M3Yy4Y€HUS  (DHU3UKHA  OCYILIECTBIATH [IPOCKTHYIO M HCCIIENOBATEIbCKYIO
ACATEIIBHOCT MHIUBH/yalbHO U B IPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATEI

IlosHaBaTenbHble yHHBEpCATbHBIE yueOHble AeficTBHS
basoBrle Toruveckne aeiicTus:
CaMOCTOATENPHO  (OPMYyJIMPOBATE U aKTyalu3UpoBaTh  IpobieMmy,
paccMaTpHUBATE €€ BCECTOPOHHE,
OMPCACIATE LCIA NEATENBHOCTH, 33JaBaTh MApaMETPhl M KPHTEPUH KX
TOCTHOKEHHUS,
BBUIBIATE ~ 3aKOHOMEPHOCTM M NIPOTHBOPEYHS B paccMaTpuBaeMbIX
(usHIecKnX ABIEHMIX;
paspabaThiBaTh IUIaH pPemeHHs Ipo6IeMbl C YUETOM aHaM3a HMMEIOIIHXCSI
MaTepHaIIbHbIX ¥ HEMATePHUaIbHBIX PECYPCOB;
BHOCHTb KOPPEKTUBEI B IEATETBHOCTE, OLIEHUBATE COOTBETCTRHE pe3yIpTaToOB
LEJSIM, OLCHUBATH PUCKH [IOCIIENCTBUMN NeATeTbHOCTH;
KOOPIMHUPOBATE W BBINONHATH PaboOTy B  yCIOBHAX pealipHoTrO,
BUPTYaIbHOTO ¥ KOMOMHHPOBAHHOTO B3aUMOIEHCTRHS;
Pa3BUBATh KPEATHBHOE MBIILICHHE [IPH PEIICHHHN KU3HEHHbBIX npobiem.
ba3zosnbie nceaenosarenbekue nelicTeHs:
BIaJIeT HAyYHOM TEPMUHOJIOTHEH, KIFOYEBBHIMHM IOHSTHIME W METOJaMH
pusHIecKOl Haykwy;




BIIaICTh HaBBIKAMH y4eOHO-HUCCIeI0BATENbCKON 1 [IPOCKTHOU JEATENHbHOCTH
B 00JIaCTH (U3HKH, CIIOCOBHOCTEIO I TOTOBHOCTBIO K CaMOCTOATEIBHOMY IIOUCKY
METOLIOB DEIICHUS 3amady (DU3UYECKOro CONEPXKAHUS, NPUMEHEHHUIO DA3THYHEIX
METOJIOB IT03HAHKS;

BIANETh BUIAMU HEATENbHOCTH 1O IOJIy9E€HUIO HOBOTO 3HAHUS, €ro
MHTCPIPETAINK, IIPeobpasoBaHuio u IIPUMCHCHUIO B Pas3IMYHBIX YYeOHBIX
CHTYyallHsX, B TOM YHCIIE IIPH CO3IAHMH yueGHBIX IIPOEKTOB B 00JIaCTH (PU3HKY;

BRIABIIATE IIPUYUHHO-CIICICTBEHHBIE CBS3H W aKTyaJlU3UpPOBaTh 3ajady,
BBIIBUTATh THIIOTE3y €€ pelIeHHs, HAXOMUTh apTYMEHTBI ISl TOKa3aTeIbCTBA
CBOMX YTBEPKICHUH, 3a1aBaTh IapaMeTphl 1 KPUTEPUH PeIlIeHuS;

dHAITM3UPOBATh IONYYEHHBIE B XOze PCIICHHS  3a[a9d  pe3yIbTaThL,
KPUTHIECKH OLEHUBATH UX JOCTOBEPHOCTS, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (DOPMYJIHPOBATH COOGCTBEHHELE 3aMaqyd B 00paszoBaTeInHOMN
ACATENBHOCTH, B TOM YHCIIE TIPH H3yYeHUH busnkuy;

AaBaTh OLIEHKY HOBBIM CHTYAlLlMsAM, OI[eHUBATh IPHOOPETEHHBIMN OIIBIT,

YMETb ICPECHOCHUTh 3HAHMSI 10 (H3UKE B IIPAKTHYECKYI0  00JIacTh
KUBHENEATEILHOCTH,

YMETb MHTCIPUPOBATh 3HAHWS U3 PA3HBIX IIPEIMETHBIX obmacrel;

BBIIBUTATb HOBBIE MICH, IIPeUIaraTh OpUTHHAIBHbIE TIOJIXOJIBI ¥ PEIIEHHSL;

CTaBUTb NPOOIIEME! U 3a/1a4H, AOITyCKaOII1e anbTepPHATUBHEIE PEIIeHYS.

PaGora ¢ nndopmaumueii:

BIIAJICTE HaBbIKAMH IOJIy4eHHs MHMOpMAaIum (PHBHYECKOr0 COMepKaHUs U3
HCTOYHHUKOB Ppa3HBIX THUIIOB, CaMOCTOSTEILHO OCYIIECTBIIATh IIOUCK, aHaju3,
CHUCTEMATH3aLMI0 ¥ HHTEPIPETALHO MHQOPMAIMH Pa3IMYHBIX BHUIOB W bopm
IIPENCTABIEHHUS,

OLICHUBATE TOCTOBEPHOCTH HH(DOPMAIIHH;

HCIIOJIE30BATE  CPEACTBA  MH(DOPMAI[MOHHBIX 1 KOMMYHHKAIIMOHHEIX
TCXHONOTHH B PEIIEHHH KOTHUTHBHBIX, KOMMYHUKaTHBHBIX W OPraHU3AI[HOHHbIX
3amad ¢ coOmomeHWeM TpeGoBaHmiA SPrOHOMHKH, TEXHUKH Oe30MacHOCTH,
THTUCHBI,  PECYpCOCOEpEXEHHUs, MpPaBOBBIX M STHUECKHX HOPM, HOpPM
HHGOPMAIUOHHOH Oe3omacHoCTH;

CO3/1aBATh TEKCTBI (UIMYECKOTO COMEPIKAHHS B pasnuYHBIX (dopmarax c
y4€TOM HasHaYeHUS MHODOPMALUH U LIeeBOi ayAUTOPHH, BEIOMpAs ONTUMAIEHYIO
(bopMy mpencrasienns u BU3YyaIIM3aLIIH.

KommyHuKaTHBHBIE yHHBepcaibHbIe y4eOHble gelicTBHSA:
OCYIIECTBIITE ~ OOINEHWE HAa ypokax OUSHKH M BO BHE-YPOUHOU
TEeSATENbHOCTH;



PACIIO3HABATh  NPENNOCHUIKE  KOH(IHKTHEIX CUTyallHi W  cMsr4arh
KOH(JTMKTEL;

PasBEPHYTO U JIOTMYHO H3JIAraTh CBOIO TOYKY 3PEHHS C HCIIONb30BaHHEM
A3BIKOBEIX CPEJICTB;

HMOHMMATE M HMCIIONB30BATH MPEHMYIIECTBA KOMAHIHON U UHIUBHUYaIbHOM
paboTsI;

BEIOHpPATh TEMAaTHUKy W MeTOmsI COBMECTHBIX NEHCTBHH C y4&TOM 06Immx
HHTEPECOB U BO3MOXKHOCTEH KaXIOT0 WiieHa KOJIJIEKTHBA;

IPUHAMATh LEeIH  COBMECTHOM ACATEIIBHOCTH,  OPraHHU30BHIBATE K
KOOPAMHHUPOBATE NEHCTBHS 0 €€ MOCTHKEHHIO: COCTABIILTE IUTaH IeHCTBHIA,
PacupenendaTs pomu ¢ y4éTom MHeHwU YHaCTHUKOB, OOCYXJaTh pe3yIbTaThl
COBMECTHOM paboTsI;

OLCHMBATE KAYECTBO CBOErO BKNANA H KAXKIOIO YYaCTHHKAa KOMAaHIbI B
OOIIUH pe3yIbTar 1o Pa3paboTaHHBIM KPUTEPHSIM;

TMPCAIaraTe HOBBIC IPOEKTHI, OLEHUBATH MICH C TIO3UITUA  HOBH3HEL,
OPUTMHATIBHOCTH, IPAKTUYECKON 3HAYHMOCTH;

OCYIICCTBIATE  IIO3UTHUBHOE CTPATErHUYECKOe IIOBEJICHHE B PaA3IMYHEBIX
CHUTyallusX, IpOSBIIATE TBOPYECTBO M BOOGPAXKEHHYe, GBITH UHULIAATHBHBIM.

PeryiasTuBHbie YHHUBEpcaJIbHbIe Y4eOHbIe NeliCcTBHS
Camoopranusanus:

CaMOCTOSITENIBHO OCYIIECTRIISITE IIO3HaBATEJIBHYIO NEATEeILHOCTh B 0OJIACTH
DHSUKE ¥ aCTPOHOMHHM, BBISBIATE IPOOJIEMBI, CTaBUTH H opmynupoBats
COOCTBEHHEIE 3aaUH;

CaMOCTOATCNIBHO COCTAaBNAThH IUIAH DelleHHUs PacY€THEIX M KayeCTBEHHBIX
3a/1ad, IUIaH BBITIONHEHUS NPaKTHIECKOH paGoTh ¢ Y4ETOM UMEIOIIUXCS PecypCoB,
COBGCTBEHHBIX BO3MOXHOCTEH U [IPEATIOYTEHHUH;

AaBaTh OLEHKY HOBBIM CHTYAI[HSIM;

PACIIMPATE PaAMKH y4eOHOr0 IIpeMeTa Ha OCHOBE JIHYHELX IIPENNIOYTECHHI;

AAGTATh  OCO3HAHHEIM BBIOOP, apryMeHTHPOBAThH ero, Opate Ha cebs
OTBETCTBEHHOCTH 3a pelIeHue;

OCHUBATE IPUOOPETEHHBIMN OIIBIT;

CIIOCOOCTBOBATH  (DOPMUPOBAHMIO W MIPOSBIICHUIO SPYAUIIAA B 00I4CTH
(DM3MKH, IOCTOSHHO MOBBIIIATE CBO} 00pa3oBaTeNbHEIH 1 KyJbTYPHBIN YPOBEHE.

CaMoKOHTpOIb, 3MONHOHAIL HBT HHTEJLIEKT:

AaBaTh OLEHKY HOBBIM CHTYalldsIM, BHOCHUTb KOPPEKTUBEI B IEATENLHOCTD,
OLCHUBATH COOTBETCTBUE PE3YIILTATOB IEJIAM;

BIAJCTe  HaBBIKAMU  I103HABATEIHHOMN peduexkcuu  kak  ocosHaHHs
COBEPIIACMBIX TEHCTBUM M MBICIHTEIbHEIX [IPOLIECCOB, WX pE3YJIbTATOB U
OCHOBaHUM;



HCIIOJIE30BATE IPUEMBI peIeKCHr miIs OLCHKH CUTyauuu, BeiGopa BEPHOI0
peleHus;

YMETb OLEHHBATH DPUCKHA U CBOCBPEMEHHO IPUHMMATH DPELIeHHI [0 150:
CHIDKEHHIO;

[IPHHUMATh MOTHBBI U apryMeHTEI APYTHX TIpH aHalu3e pe3yinTaToB
JeSITeITbHOCTH;

IIPUHUMATE Ce0s, TOHMMAS CBOM HEOCTATKY U TOCTOHHCTBA;

[IPHHIMATh MOTHBBI W apIyMeHTEI APYIHX TIpH aHalu3e pe3ylbTaToB
ACSATEIIEHOCTH;

TIPU3HABATH CBOE IPABO ¥ MPABO JPYTUX Ha OIIUOKH.

B mpouecce mocrmxerms JMHHOCTHBIX PE3YJBTATOB OCBOCHS IIPOrpaMMBbI
0 ¢usmke mug YPOBHA cpenHero o6riero obpasoBaHus y oOy4arommxcs
COBEPIIIEHCTBYETCA OMOIIMOHATIBHBIH HUHTEJUIEKT, NIPEIIOIararoIHii
C(OPMUPOBAHHOCTE:

CaMOCO3HAHHS, BKIIIOYAOIIET0 CIIOCOGHOCTE [IOHUMAaTh CBOE SMOLUOHAIBHOE
COCTOSIHUE, BUIETh HAPABICHUS Pa3BUTHST COOCTBEHHON SMOIMOHAEHOM; chepsr,
OBITH yBEpEeHHBIM B cebe;

CaMOPCryIMPOBaHUS, BKJIIOYAOIIEr0 CaMOKOHTPOJIb, yMEHHE HPHHUMATD
OTBETCTBEHHOCTL 34 CBO& IIOBENIEHUEe, CIIOCOOHOCTE amanTHpPOBaTLCI K
SMOIMOHATILHBIM H3MEHEHUSIM 1 [IPOSABIISITE TUOKOCTB, OBITE OTKDBITHIM HOBOMY;

BHYTPEHHE! MOTHBAIUH, BKIIFO9AIOIIeH CTPEMIICHHE K [OCTIDKEHMEO eI U
YCIeXy, ONTUMU3M, HHUIIMATUBHOCTL, YMEHHE JeHCTBOBATE HUCXOISl U3 CBOUX
BO3MOXKHOCTEI;

SMITATHH, BKIFOYAIOIIEH CIIOCOGHOCTD TOHMMATE OMOLIMOHAJIEHOE COCTOSHE
APYTHX, YYMTBIBATE €ro Ipu OCYIUCCTBICHMH OOILIEHUs, CHOCOGHOCTE K

COYYBCTBUIO U ConepexcuBaHmo;
COLIMaJIBHBIX HAaBBIKOB, BKJIIOYAOIIIUX CIIOCOOHOCTD BBICTpAauBaTh OTHOIIIEHHUS

¢ APYTHMH JIFONBMH, 3200THThCS, IPOSIBIATS MHTEPEC U paspemaTs KOH(IUKTEL.

IIPEAMETHBIE PE3YJIbTATB]

K xommy oGyuenms B 10 kiacce IIPEAMETHBIE PE3yNbTAaThl HA 6A30BOM
YPOBHE TOTDKHBI OTPaXaTh ChOPMUPOBAHHOCTS y o0y4arommxcs yMeHmit:

ACMOHCTPHPOBATE Ha NpPHMEpPaX poib U MECTO ¢usukE B hopmMupoBanmm
COBPEMCHHOH HAyYHOU KapTHHEI MUDa, B Da3sBUTHH COBPEMEHHOM TEXHUKH H
TEXHOIOTUHM, B PAKTHYECKOH NeATeIbHOCTH Jronei;

YIHUTBIBATE TIPaHUIBI PUMEHEHHS U3yYEHHBIX (QH3UYECKUX Momeeit:
MaTepHallbHas TOYKA, HHEPIUATBHAS CHCTEMA OTCYETa, aDCOMOTHO TBEPOE Tedo,
MJCATIbHBIN a3, MOLENH CTPOEHHS T'a30B, XUIKOCTEH W TBEPIBIX TEN, TOUSUHBIH
SJIEKTPHYICCKHH 3apsAL IIPU PELIEHUN busuueckux 3anay;




pacriosHaBaTh (H3MYecKHe ABIEHMS (TIporieccsr) u 06BACHITS ux Ha OCHOBE
3aKOHOB MEXaHUKH, MOIEKYIAPHO-KHHETHYECKO TCOPUU CTPOEHUS BEIIECTBA W
SMCKTPOIMHAMUKH:  paBHOMEPHOE  u PaBHOYCKOPEHHOE  MpSAMOJHHEHHOe
ABHOKCHHE, CBOOOIHOE mameHue TCJ, NBIKCHHE 10 OKDPYXXHOCTH, HHEepIHs,
B3aUMONEHCTBUE Tell, nuddysmus, OpoyHoBCKOe mBHIKCHHME, CTPOCHHE KUIKOCTEH
H TBEPIIBIX TeJI, U3MEHEHHeE 065bEMa Tex TIpY HarpeBaHuu (OXJIaXXIEHNH ), TEMNIOBOE
PaBHOBECHE, HCIIapeHue, KOHIeHcalys, IUTABIICHHE, KPUCTAILTU3ALNS, KHIICHHe,
BIaXXHOCTb BO3IyXa, IOBBIIEHHE NABTCHUS 134 [IPH €r0 HarpEBAHMH B 3aKPBITOM
COCYZ€, CBA3h MEXIY IapaMeTpamMH —COCTOSHIS rasa B wW30mpoIeccax,
SJICKTPHU3ALHNS TN, B3aUMOIEHCTRIE 3apsIOB;

OIHCLIBATE MEXaHMYECKOEe IBIDKEHMe, UCTIONB3Ysl (DU3HUYECKHE BeIMYmHEL:
KOOpZinHata, IyTh, IlepemelieHwe, CKOPOCTB, yCKOpeHHe, Macca Tela, CcHIa,
MMITyJIbC Tena, KMHETHYEeCKast 3Heprus, HOTCHIMAbHAS SHEPTUI, MeXaHHYeCKas
paboTa, MexaHWuYeckas MOIIHOCTB; IPU ONUCAHHU IMPABUIIBHO TPaKTOBATH
(usmyecknit cMpIcT HCTIONIb3YCMBIX BENIMYHH, WX OGO3HAYEHHS K €IUHUIIBL,
HaXONUTE (YOPMYIIBI, CBA3BIBAIOIIHE MaHHYIO0 (DH3HYECKYIO BEIIMYUHY C NPYTHUMH
BEITMYNHAMUY;

OIHCBIBATE H3YYEHHBIE TEILUIOBEIE CBOMCTBA Ten K TEIITIOBBIE  SIBJIEHUS,
HCTIONB3ys  (DU3HYECKHEe BENMUHHBI NaBJeHKC rasa, TeMIeparypa, cpemmsis
KHHETHYCCKAs SHePrUs XaOTHYECKOTO IBUIKEHUS MOJICKYII, CpeHeKBapaTHYHas
CKOPOCTb MOJIEKYJ, KOJHYECTBO TCIVIOTRI, BHYTPEHHSS 3HEprus, pabora rasa,
KOOQDUIMEHT TOMe3HOro meifcTaims TCILIOBOTO  NBUTATEIN; TIPH  OIHMCAHWH
IPAaBUIIBHO  TPAaKTOBATh (DHUIWYECKHE CMBICK HCIIONIb3YeMbIX BENHYHH, MX
00O3HaueHUsT w CAMHMLEL, HaXOMUTh  (HOPMYIIEL, CBA3BIBAIOIIUE [TAHHYIO
dusmyeckyro BEIMIUHY C IPYTUMH BeJIMYUHAM,

OIMCBIBATE U3YYCHHBIE SIIEKTPUYECKHE CBOMCTRA BEILIECTBA U 3JIEKTPAYECKIE
ABJCHUA (HPOLECCH), HCIONb3YS (usuueckue BeTUUUHEL: SIIEKTPUYECKUH 3aps,
SJIEKTPUIECKOE ITONIe, HAPSIKEHHOCTD TOJIA, TIOTCHIUAT, Pa3HOCT HOTEHIUANIOB;
TIpA  OIMCAHWM IIPABHJIBHO TpPaKTOBATh usngeckuit  cmpic HCITOIB3YEMBIX
BEJMYMH, WX ODOSHAYeHUsS M eJUHHIEL YKa3blBaTh (DOPMYIIBI, CBS3LIBAIOIIHE
HJaHHYIO @H:%quCKyfo BEJIMYIHHY C IPYTUMHU BEeJIMYMHaAMU;

AHAIU3UPOBATE (YU3UYECKUE MPOLECCH U SABJICHHSI, UCTIONB3YS (U3UUECKUe
34KOHbI M IIPHHITHIIBL: 3aKOH BCEMHPHOTO Tarotenus, I, IT u II1 3axonsr Herotona,
3aKOH COXPaHEHUS MEXaHMYEeCKO SHCPIMH, 3aKOH COXPaHEHWsI HMIyJIbCa,
TIPHHIMIT  CYNEPIIO3UIUE CHJI, IIPHHIIAIT PaBHONPABUS HHEPIUATIBHBIX CHCTEM
OTCuY€Ta, MOJIEKYSIPHO-KMHETHIECKYIO TEOPHIO CTPOCHUS BEILIECTBA, TIa30BbIE
34KOHBI, CBSI3b CPEHEN KMHETHYECKOI] SHEPIHU TEIIOBOTO IBMXKEHUS MOJIEKYI ¢
a0CoMOTHOMH TeMIIEpaTypOH, MePBEIM 3aK0H TEPMONMHAMUKHY, 3aKOH COXPAHEHHS
QJIEKTPUIECKOr0 3apsifa, 3aKOH Kynona, mpm srtom pasiinyaTh CIIOBECHYIO




DOPMYITHPOBKY 3aKOHA, ero MAaTEMaTHIEeCKOe BBIPAKEHNE U YCIOBHS (TpaHuIBL,
00J1aCTH) IPUMEHNMOCTH;

OOBACHATH  OCHOBHBIE IIPUHIANEl  NEWCTBHS — MaIluH, IpubOpoB |
TCXHUYECKUX yCTPOKCTB; Pasiu4arTh yCIOBHSA HX 6e30MacHoro UCIIOJIE30BaHMS B
IIOBCETHEBHOM JKM3HU;

BBIIIOIHATE  OKCIICPUMEHTHI [0 HCCIIENOBAHHUIO (QUSHYeCKUX SBIEHUH w1
IIPOLICCCOB C HCIIONB30BAHUEM MPSIMBIX U KOCBEHHEIX U3MEPEHHH, TPH 3TOM
GopmynupoBars npobiemy/3anauy wu THIIOTE3y  y4eOHOIrO SKCIepHMeHTa,
COOMpaTh YCTAHOBKY W3 TIPEIUIOKEHHOTO 00OPYAOBaHUSA, MPOBOIUTH OMBIT K
(hOPMyTHPOBATE BEIBOIEL;

OCYINECTBILAT IPAMBIE M KOCBEHHbIE M3MEPEHHS $H3KUYIECKEX BenwyuH, mpu
3TOM BBIOMPATh ONTUMANBHBIA CIIOCOG U3MCPEHHUSI U HCIIOIB30BATH H3BECTHBIE
METOJBI OLICHKH IOTPEIIHOCTEH U3MEpeHHil;

HCCTICAOBATE  3aBUCHMOCTH ~ MEXLY  (QH3WYECKAMH  BeJMYHHAMIL C
HCIIOJIb30BAHHEM IPSAMBIX M3MEPEHWH, IpH 3ToM KOHCTPYHPOBATh yCTaHOBKY,
(PMKCHPOBATH pe3yIBTATHI TIOJTYYE€HHON 3aBHCUMOCTH (H3HYECKUX BEIHUMH B
BHJIe TabJIMI U rpadUKOB, NeIaTh BEIBOIEL 110 pe3yIbpTaTaM UCCIeI0BaHUS;

COOJIOIaTh MpaBUiIa Ge30MacHOro Tpyna Npu MPOBENCHUU HMCCICIOBAHUI B
paMKax y4eOHOro sKCIEpHMeHTa, Y4eOHO-HCCIeI0BATENBCKON 1 IIPOEKTHOM
ACATEIILHOCTH C HCIIOJIb30BAaHHEM H3MEPUTEIBHbIX YCTPOHCTB U 1aGOpaTOpHOro
00opynoBaHus;

PeIIaTh pacy€THbIE 3aga4¥ C SABHO 3aNaHHOMN (PH3UYECKO} MOmenso,
UCIIONB3Ys QU3UYECKHE 3aKOHBI 1 [IPHHIHXIIBI, Ha OCHOBE aHAJIM3a YCIOBHS 3a0a9l
BBIOUPATh (DM3HUECKYIO MOZENb, BBIEIATE (PU3MYECKHEe BETHYUHEI U bopMyIsL,
HEOOXOMMBIE ISl €& pelleHus, [IPOBOIUTE PAacYETHl M OLEHUBATH PEaIbHOCTD
TIOMYHCHHOTO 3HAYESHUS (PUIHIECKON BETHIHHBL

PCIIATE Ka4eCTBEHHBIC 3aJa4H: BEICTPAUBATH JIOIMIECKH HeTIPOTHBOPEUUBYIO
HCHOUKY pacCyACHUI C OIOPOH HAa H3ydYeHHEIE 3aKOHEL 3aKOHOMEPHOCTH U
usmgeckue apreHMs;

HCIIONE30BATE NP pelIeHHH  y4ebHBIX  3a7ay COBPEMEHHEIE
MHQOPMALFIOHHEIE TeXHOIOTHH IS TIoMCKa, CTPYKTYypPUPOBaHMUS, HHTEPIPETAIUH
U TIPEACTaBIeHUs yueOHON U HayHHO-IIOMYIIPHON HH(OPMALMH, OMyYeHHON M3
PasIIMIHbIX ICTOUHUKOB, KPUTHYECKH aHATH3HPOBATE IOTy4aeMyr0 HH()OPMALIKIO;

IIPUBOIIUTE IIPUMEPEI BKJIa/la POCCHIUCKHX U 3apyOeKHBIX YYEHBIX-(U3HUKOB B
PasBUTHC HAYKH, OOBSICHEHHE IIPOLECCOB OKPYIKAIOMIET0 MHpPa, B pa3BHUTHE
TEXHUKHU U TEXHOJIOTHIA;

HCIIOI30BaTE TEOPETHYECKUE 3HAHUS [0 (DM3MKE B IOBCEIHEBHON KH3HU
Hyst obecriedenus 6e30MacHOCTH IpY 00paIeHNH ¢ IPUGOPAMH U TEXHUUESCKAMHU



YCTPOHCTBAMH, IS COXpAaHEHHs 3M0pOBBs U COONIONEHHS HOPM 5KOJIOTHIECKOro
TIIOBENICHKSA B OKpY KaIOLIeit cpejie;

paboTaTh B Tpymme C BHIIONHEHHEM PA3IMYHBIX COLMAIBHBIX poJIelt,
[IAHUPOBATE PabOTy TIPYIIIBL, PALHOHANBHO pacnpenenarts o6sS3aHHOCTH u
THIAHAPOBATE NEATENbHOCTS B HECTAHAAPTHBIX CHTYALHSX, aleKBaTHO OLIEHUBATh
BKJIAZl KQXXIOT0 U3 yIACTHUKOB IPYIIIEL B PELeHHe paccMaTpuBaeMoH IPOBIIeMEL.

K konmy ofyuenms B 11 kuacce [IPEAMETHBIE PE3YJIbTaThl Ha 0a30BOM
YPOBHE JIOJKHEI OTP&XaTh CHOPMHPOBAHHOCTD Y 00y YArOIIIXCS YMEHHIA:

AICMOHCTPUPOBATD HA IPUMEPaX PoOib M MECTO DU3UKU B (bopmupoBanum
COBPEMEHHOH Hay4YHOW KapTWHEI MHpa, B Pa3sBUTUU COBPEMEHHOM TEXHHUKH M
TEXHOJIOTUH, B INPaKTUYECKOH MeSTelTbHOCTH JIONIeH, LENOCTHOCThE U €IUHCTBO
(u3HIeCKOl KapTHHEI Mupa;

YAUTBIBATL  IDAHUIBI NPUMEHEHMS H3YYEHHBIX (GH3MYECKHX MOJIeJIeH:
TOYCUHBIH SIIEKTPUYECKHI 3apsil, JIyd CBETA, TOYCUHbIH HCTOYHMK CBETa, sifepHasd
MOZCJIb aToMa, HyKIOHHAs MOJETh aTOMHOIO siipa IIpA pelieHuN (QU3HYECKUX
3ajad;

pacrio3HaBath (hU3UUECKUE SBICHUS (Ipomecchl) i 0OBACHATH WX HA OCHOBE
34KOHOB 3JICKTPOMHAMHUKY M KBAaHTOBOM (BU3NKM: SIICKTPUYECKas IIPOBOIUMOCTH,
TCIIOBOE, CBETOBOE, XMMMYECKOE, MarHUTHOE TeHCTBHS TOKa, B3aMMOJEHCTBUE
MArHWTOB, OIEKTPOMATHWUTHAS WHIYKIHUS, MNeHCTBHE MATHHTHOIO OIS Ha
IPOBOXHUK C TOKOM M IBWKYIIWHCS 3apsil, 51eKTPOMArHUTHEIE KOJeGaHs u
BOJIHEL, IPSIMONIMHEHHOE DACIPOCTPAHEHHE CBETA, OTpa)keHUE, IIPEIIOMIIEHHE,
MHTEP(EPEHIMS, mubpakius u [OJIpU3allisd  CBETa, JUCIEPCHS —CBeTa,
doToanexTpudeckuit sddext (doroadext), cBETOBOE /ABIEHMe, BOSHHKHOBEHIME
JIUHEWYaTOro CIEKTpa aToMa BOLOpOMa, €CTeCTBEHHAas M WCKYCCTBEHHAs

PamruoaKTUBHOCTE,
OIMCBIBATE M3YYCHHBIE CBOMCTBA BEIECTBA (3JIEKTpHYeCKHe, MAaTHUTHEIE,
ONITHYECKHUE, SJICKTPUHICCKYIO  NIPOBOJAMMOCTD  pas3/IMYHBIX cpen) wu

SMCKTPOMATHUTHBIC SABJICHHS (HPOLECCHI), HCIIOE3Ys (usuUeckre BeTUUMHEL:
SICKTPUHECKUH 3apsi, CUIA TOKA, 3IeKTPHYECKOe HalpSOKEHHE, 3IIEKTPUIECKOe
COUPOTHBJICHHUE, PA3HOCTE MOTEHIMAIIOB, JIEKTPOIBHIKYILAS cuia, pabora Toka,
MHIYKIMS MariuTHOTO MOJsL, cuma Ammepa, cuia JlopeHia, HHIYKTHBHOCTE
KATyILIKH, SHEPIUs SJIEKTPHYECKOrO W MATHHTHOTO IIonelf, TIEPHOL U HYacToTa
KojeOaHUH B KoleGaTelbHOM KOHTYpe, 3apsa]] U CWIa TOKa B Ipolecce
TAPMOHMYECKUX  SIIEKTPOMAarHUTHBIX ~ KOJNeGaHuii, QoKycHOe paccrosiHEE H
ONTHYECKas CHJA JIMH3BL, NIPH ONHCAHWUM IPABHIBHO TPaKTOBAaTh (hHU3UYECKUit
CMBICJI HCHONB3YEMbIX BEIWYHH, WX O00O3HAYCHUS W COVHMIIBI, YKa3bIBaTh
(GopMyBl,  cBA3BIBarOIHE JAHHYIO ~ (U3MYECKYI0 BENMYMHY C IPYTHUMHA
BEJIMUMHAMU;



OIIUCEIBAThH H3y4YeHHEbIE KBaHTOBEIE ABICHUSA Y Hpoueccm, I/ICHOJII:G}’}I
(i)I/ISI/IT—IeCKI/Ie BCJIMYUHEI; CKOpOCTBH BHCKTpOMaI‘HHTHBIX BOJIH, n1uHa BOJIHEI n

BBIYUCIISITH 3HayeHue (i)I/I?»IfI‘—ICCKOIZ BSHH‘H/IHBI;
aHaJII/ISHpOBaTB (i)I/IBI/I‘IeCKI/IC IIponeccrer u SABJICHUA, HCHOHB3y}I (i)I/IESI/I"IeCKHe

IPUMEHUMOCTH;
OIPENEIATh HalpaBieHue BEKTOpa MHIyKIIUKM MarHuTHOO TIOJISL IPOBOIHMKA
C TOKOM, cHiIbl AMITepa u crg Jlopenna;
CTPOHTh M OIUCKHIBATE H300paxeHue, cosmapaemoe IIOCKMM  3epKajiom,
TOHKOM JIMH30}1;

dopmymEpoBars pobnemy/3anayy p TUIIOTe3y  yyebGHOrO 9KCIIepUMeHTa,
codupars YCTaHOBKY W3 IpemnoxeHHOro 00opynoBaHmys, IIPOBOJTUTE OMmEBIT W
(opmymuposats BEIBOJIBL;

METOIBI OIlEHKH IHOI'peIIHOCTEH HU3MEpPEHHI;
HCCIeNI0BaTh  3aBHCHMOCTH busngeckux BEIMYHMH ¢ HCIIONB30BaHMeM

I'PaduKOB, neaTs BBIBOJIBI 110 pe3ysbraTam UCCIIEJ0BaHMUS;
COOIOaTh mpasua OesomacHoro TPyIa Npu nposeneHuy HCCIICZIOBaHU B

(v)

pamKax yye6HOrO OKCIIepHMeEHTa, y4ebHo-HCeenoBaTenbcKol g IPOEKTHOH




PCIIAaTh Ka4eCTBEHHEIE 3a0ayy: BBICTPAUBATh JIOrHYECKH HeTPOTHBOpPEeYnByIO
HEMOYKY paccyxIeHuit ¢ omopoii ma U3y4EHHbIE 3aKOHEI, 3aKOHOMEPHOCTH §u
(pusmyeckme SIBIICHHSI

HCIOIB30BAaTE  @IpH  pemreruu Y4eOHBIX  3ajay COBpEMEHHBIE
MH(OPMAIHOHHEBIE TEXHOTOI M AULL TIONCKA, CTPYKTYpHpOBaHHMS, UHTEPIIpETAIINH
H IIPENCTaBIEHUS yIeGHOI K HAy"HO-IOMy IApHO¥H MHpopMarwy, IIOJTYYEHHOH U3
PasTUYHEIX HCTOYHUKOB, KPHTHYECKH aHaTM3MPOBATh MOJTyYaeMyro HH()OpMaNuIo;

OOBACHATE  IpUHIHITE! ASHUCTBUSA  MaIluH, IPUOOPOB M  TeXHHYEeCKHMX

(9]

IIPHBOITUTE IIPHMEPHI BKIaa POCCHHCKHX U 3apy6exHbIx YUYCHBIX-(HU3HUKOB B
Pa3BUTHE HAayKH, B 0OBsICHeHe IIPOIECCOB  OKpy’KaroIIero MHpa, B pas3BuTHE
TEXHUKH ¥ TEXHOJIOI U]

IIOBCIICHUS B OKpYIKaroleit cpene;
pabotats B rpymme ¢ BBILIOTHEHUEM  PA3ITHYHBIX  COMMAIBHEX poutei,
TUIAHUPOBATE  paboOTy Trpymmel, PAaLMOHANBHO  paCTIpeleNaTh 06I3aHHOCTH u
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Kanennapno - remarmueckoe IJIaHHpoBaHHe 10 ¢u3uke B 11 Kiaacce
Ha 2023-2024 y4e6HbIii roj

0 HawmenoBanue pasnenos u tem Kom-o HMcnonp3oBanu [Hara
4acoB e UKT
IIIaH dbaxT

DJIeKTpoAHHAMHKA (npomoskenue) 11

1 Marnutroe none. Mnmykius marautHoro mong | 1 IpE3eHTaIHU 2.09

2 Cuna Ammepa 1 Tpe3eHTAIHs 6.09

3 JleicTBHE MATHUTHOTO TI07IS Ha IBUOKYIITHTCS 1 www.resh.ru 9.09
3apsia. Cuna Jloperra

4 MarnutHIe cBolicTBA BemmecTa 1 www.resh.ru 13.09

3 OIeKTpOMArHUTHAS HHAYKIHS. MarHaTHE 1 www.resh.ru 16.09
IIOTOK

6 IIpasuio Jlenna. 3axon snexkTpomarauTHoH 1 20.09
HHIYKIIHH.

7 JL. P. Ne2. «U3yuenne spnenus 1 23.09
SNEKTPOMArHUTHOMN MHTyKIIHH)

8 Anenne camonsxykmmsa MEIyKTHBHOCTS, 1 27.09

9 OHEPrys MATHATHOTO [OJIS TOKA 1 30.09

10 Perenwne 3amay mo teme «3axon 1 4.10
3NIEKTPOMArHUTHOM MHIYKIIHHY

11 K. p. Nel no meme: « Maznummuoe none u I 7.10
SNEeKMPOMALHUMHAS UHOYKYUAY
Kose6anus u Bostnbr 19

12 CBO60,ILHI>IC KoJiebanus 1 www.resh.ru 11.10

1 www.resh.ru ;
13 l"apmonuyeckue xoneGanms 14.10
www.resh.ru

dh 3aTyxarolue U BEIHYKICHHbIE KOJICGAHIS. I 18.10
Pesonamnc.,

15 JL. P. Ne3. «Onpenenenue ycroperns 1 21.10
CBOOOZHOTO TaieHus TIPH IIOMOIIH MasTHHKAY

16 CpoGonunle SJICKTPOMAarHUTHEIE KOJIeOaHus. 1 IIpe3CHTaIH
I'apmonmdeckue snexTpoMarauTHEE KoNe6ams 25.10
B KOJI€OATENFHOM KOHTYpe. @opmyna ToMmcona

17 Ilepemenmnii anckTpuacckuii TOK. Pesucrop B 1 IIPE3eHTalUs] 28.10
LEH IIEPEMEHHOT0 TOKA




18 KonzeHcaTop ¥ KaTyIlKka HHIyKTHBHOCTH B 1 pe3eHTAIHs 811
IIETIH [IEPEMEHHOTO TOKA

12 Pe30HAHC B 3MEKTPHYECKOH IEH 1 IPe3eHTAIU 1141

20 ['eHepaTOp mEpeMEHHOTO TOKA. 1 TPEe3eHTAIHS 15.11
Tparcdopmarop.

21 [Ipou3BOICTBO, IIepeaada i HOTpeOIeHHe 1 Ipe3eHTaIusA 18.11
3JIEKTPOSHEPTUH

22 Pemenue 3anay mo teme: « DNEKTPOMArHUTHEIE | 2211
KoJIeOaHms»

23 K. p. Ne2 no meme: «Mexanuueckue u 1 25.11
SNEKMPOMAZHUMHBLE KOAeOAHUAY

24 BomHOBEIE siBNeHUS. XapaKTePUCTUKH BOJIHEL 1 IIpe3eHTaIU 2811
3BYKOBBIE BOJTHEI. '

25 Uurepbepenuus, mudpakius 1 I0IIpH3aLHL 1 TIPE3EHTALUS 212
MEXAHMYECKHX BOJIH.

26 DJIEeKTPOMATHUTHOE TONIe. DIeKTPOMATrHUTHAS 1 IIpe3eHTalMI
BOJIHA. 5.12
OKcnepuMeHTaIbHOE 00Hapy)eHue DM BOJIH.

27 Uso6perenue pamuo A.C. [TomoBem. 1 TIPE3EHTALIAS
[Tpuanmne! paguocss3u. CBoHCTBa 9.12
3NIEKTPOMATHUTHBIX BOJIH.

28 [Toustue o TB. PasButue cp-B CBA3M. 1 TPE3CHTAIHA 12.12

29 Pemenue 3amau 1 16.12

30 K. p. Ne3 no meme: «Mexanuueckue u 1 19.12
QNEKMPOMAZHUMNHBLE GOIHBLY
OnTtnka. CBeTOBbBIE BOJIHBI 12

31 Ckopocts cBeta. [Ipunnun [rolirenca. 3akon 1 [Ipe3eHTalNs 98 12
OTpakKeHHs CBETA.

32 3aKoH mpenoMieHus ceeTa. [lonHoe oTpaxkenne | 1 IpE3EHTANHS 26.12

33 JI. P. Ne4, «Mi3sMepeHue IoKa3aTells 1 9.02
TPETOMIICHHS CTEKIIA

34 JIunssl TlocTpoeHue H300paKeHus B IMH3E. 1 www.resh.ru 13. 02

33 ®opmyIia TOHKOM JIHH3EL 1 16. 02

36 JI. P. Ne5 «Ompenenenue onTHYECKOR CHTIBI X 1 20. 02
(hOKYCHOTO PAacCTOSHUS THHIEI»

37 Hucnepcus ceera. 1 www.resh.ru 23.02




38 WnTtepdepenmus crera. 1 www.resh.ru 27.02
39 Hudpaxuus ceera. udpaxmnmonnas permerka, 1 www.resh.ru 30.02
40 ITomepedHOCTE CBETOBBIX BOJH. 1 3.02
41 Pemenne 3amay 1 6.02
42 K. p. Ne4 nio reme: «I"eomerpuueckas u 1 10.02
BOJIHOBAS OITHKa
JIeMEHTBI TeOPHH OTHOCHTEIbHOCTH 2
43 IlocTynatsl TeOpUM OTHOCHTENBHOCTH. 1
OCHOBHBIE CIENICTBHS, U3 IOCTYJIATOB TEOPUH 13.02
OTHOCHTENBHOCTH
44 OJIEMEHTHI PENITHBUCTCKON THHAMUKY 1 17.02
Usnyuenne u ciekTphl 4
45 Buner u3nyyennii. ctounuxu caera. 1 www.resh.ru 20.02
46 CHEeKTpHI B CIIEKTPaIbHELH aHAN3. 1 www.resh.ru 24.02
47 [IIxana >7eKTpOMarHUTHEIX BOJIH. 1 www.resh.ru 21.02
48 O6obmarommuit ypok 1o Teme «DIeMeHTsI 1
TEOPHH OTHOCHUTENBHOCTH. M3Tyderus u 2.03
CIEKTPBI»
KpanToBasi pusuka
Ceemosvle Keanmol
4
49 ®otosddexr. [Tpumerenne horosddexra. 1 www.resh.ru 5.03
50 ®@orons! KopiycKyiapHo-BOTHOBOM yamsm 1 www.resh.ru 9.03
Hasnenue cBera. Xumudeckoe neifcTBHE cBeTa
al Pemenne 3amay o Teme «CBeTOBbIE KBAHTED 1 12.03
32 K. p. Ne5 o Temam: «M311yqeHus u crekTpsiy, 1
«CBETOBBIC KBAHTEI 16.03
Amomnas uzuxa 2
33 Crpoenue atoma. Omnbiter Pesepdopna 1 IPe3CHTAIUS 19.03
54 KBanToBEIE HOCTYMATE BFopa. 1 [pe3eHTAINSI 3.04
11

Du3ura amomnozo adpa




34 CrpoeHue aTOMHOTO siapa. SIIepHble CHITL 1 IIPE3EHTALHS 6.04
OHeprus CBsI3U aTOMHBIX SIEP.

56 PanroakTuBHOCT. BUIBI PagHOaKTHBHOTO 1 IIpe3eHTalus] 10.04
M3JTyYEHHS.

37 3aKoH paHOaKTHBHOTO pactaza. Ilepuox 1 [PE3EHTAIHS 13.04
TOJTypacaja.

58 Pemenmue 3amau 1 17.04

59 MeToibl HAOMIOAEHNS ¥ PETHCTPAIHH 1 TIPEe3CHTAIA
3NIEMEHTapHBIX YacThIl. VcKyccTBeHHAs 20.04
PaIHOaKTUBHOCTb. SIIEpHBIE PEaKIIHHL.

60 Henenue sanep ypana Llennas peaknus nenenus. | | IIPe3CHTAIHA 24.04
SInepHBIH peakTop.

61 Tepmosnepusie peakuuu. [Ipumenenne sueproit | 1 TIPE3EHTAIHSA
sHepruu. Buonoruueckoe meficTBre 27.04
PaIMOaKTUBHEIX H3IIyUeHHIL.

62 Pemenue 3amau. 1 4,05

63 K. p. Ne6 mmo Temam: «Atomuas Gpusukay, 1 8.05
«DHU3nKa ATOMHOTO SApa»

64 DJieMeHTapHbIE YaCTHIbI 1 11.05

65 Tpw sTana B pa3BUTHH (UIMKH SIEMEHTAPHBIX 1 npeseHtauus | 15.05
YACTHII.

OTKpBITHE TO3UTPOHA. AHTHYACTHUIIBL.
Ctpoenue Beenennoii 3

66 Cucrema Semia-Jlyna. Ousmdeckas mpupoa 1 Ipe3eHTalus 18.05
IJIaHCT B MaJIbIX TCJI COJIHEYHOH CHCTEMBEI.

67 Comane. OCHOBHBIE XapaKTEPUCTUKH 3BE31, 1 [PE3EHTaIN
OBOJIIOIMS 3BE31I: POIKECHHUE, JKU3HD U CMEDPTh 22.05
3BE3]

MreuHsI# Ty Th- Hallla TajJakTUKA. | aTakTHKH

68 Peseps g 25.05

Hroro 68




