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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOW MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yu€roM denepanbHON paboueil mporpamMmbl BOCIHTAHUS U
KOHLIETIIIUMA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10—11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3HKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpammanopu3nKeBKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « PDu3nKay 1o rojgam oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoabHBIN Kype GU3NKN — CHCTEMOOOpa3yoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKU, TPaHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHaloB C 3aJlaHHBIMU CBOMCTBAMHU M JAPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (OPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBIMOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHUIM.

B ocHoBy kypca ¢u3WKu 1y ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuajl U3 BCeX pa3lenoB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKA
oObeMHEH BOKpYr (Qusnyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU U IKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢Gu3ukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM pallMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUNH U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3UKM — OTO HCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpATOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNbLHOTO TIPOIlecCa HMCXOs U3 OCOOCHHOCTEW TUJIaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3WYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasiena Kypca, TaK U HHTErpUpYs 3HAHUS W3
pa3HbIX pa3naenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMM IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEr0 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpEeIMETHOr0 KabuHeTa (M3MKM WM B YCJIOBMSIX MHTETPUPOBAHHOIO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JlemMoHCcTpallMoHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI W3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX HPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
1a00paTopHOTO O00OpPYAOBAaHUS JOJKHBI OBITh IHOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca U CTPEMJIEHUS OOyYarOUIUXCS K HAYYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POopMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMS KaK pe3yibTaTa HW3y4YEHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUH OOBSICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.



JlocTHKEHHME ATUX IeNield 00ecIieYrBacTCsl PEIICHHEeM CIICIYIOIINX 3a7ad B
mpoliiecce n3ydeHus Kypca GU3nKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  o0mmx  u3mUecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsX, BKJIIOUast MEXaHUKY,
MOJIEKYJISIPHYIO  (DU3MKY, OJJIEKTPOJAMHAMUKY, KBAaHTOBYIO (U3HUKY U
AJIEMEHTHI acTPO(DU3HKHY;

dbopMupoBaHHEe YMEHUW TNPUMEHATH TEOPETUUYECKHE 3HAHUA IS
OOBsICHEHMSI (PU3MYECKUX SBICHUW B TMPUPOAE U I TNPUHATUS
PAKTUYECKUX PELICHUI B IOBCEAHEBHOM KU3HMU;

OCBOEHHE CIIOCOOOB pEIIeHHs pPa3iMyYHbIX 3a7ad C SIBHO 3aJaHHOU
¢u3nyeckoil Mojenplo, 3a1ad, I[OApPa3yMEBAIOLIMX CaMOCTOSTEIbHOE
co3llanue (hpu3nYecKoi MoJIeNu, aJleKBaTHOM YCIOBUSAM 33/1a4H;
NOHMMaHUE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO
cpeny;

OBIIQJICHNE METOJaMHU CaMOCTOSTEIBHOTO TUIAHUPOBAHUS M TPOBEICHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIpE/IEeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBUH 7Sl pa3BUTHSL YMEHUN IMPOEKTHO-UCCIIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 gacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme MO (U3MKE TMepeyeHb JabOpaTOPHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpOBEeNCHMSI JTa0OPaTOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

@usnka — Hayka O mpupone. HayyHble MeTONBI NMO3HAHMS OKPYKAOIIETO
Mupa. Ponb 3KCliepuMEHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
OKCnepuMeHT B (pU3HKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponb u mMecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHUpa, B MPAKTUYECKON JIEATEIbHOCTH JIIO/ICH.

Jlemoncmpayuu

AHajioroBble ¥ I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpoCcTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHE MaTe€pUaJbHOW TOYKH, HUX TMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
Clio)keHue NepeMENICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOE IBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IEepEeMEUICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBosnmHetHoe  nBMKeHWEe. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparnienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyecknue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne IBUKEHUH C UCTIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

HamnpagpneHue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPENAEICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BpPEMEHM IPU PAaBHOYCKOPEHHOM
JBW>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHNUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue aBukKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenmbHOCTH  ['amumnes. IlepBeii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoii 3akon Hrrotona
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tskectu. IlepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Buasl Tpenus (1mokosi, CkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenpHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. llnedo cuiel. VYcmoBus
paBHOBeECHUS TBEPAOTO TEJIA.

TexHn4eckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEI.

Bropoii 3akoH HerotoHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCUMOCTB CHJIBl YIIPYTOCTH OT Jehopmaruu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

YcmoBust paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptsle pabomaol

N3ydeHnue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIiuH.

HccnenoBanue yclIOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpALLCHHUS.

Tema 3. 3axkonvl coxpanenus 6 mMmexanuke



NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepualibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHUS. [TorennmanbHas SHEPrus YIIPYro
nedhopmupoBaHHo — npykuHbl.  [loTeHlManpHass  SHEprust Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHnuanbHple U HEMOTEHUMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTEHIHUAIBHBIX CUJI C WU3MEHEHHUEM MEXAHWYECKOW SHEPTrUM CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHn4eckue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TIBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

[lepexo NOTEHIIMAILHON YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasgTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHUH
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paszgea 3. MosekyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. duddys3us. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TE U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemectBa. [locTosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOM TEOpUM HJCaTbHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe Menaeneesa—Kianenpona.
3akon JlanbToHa. M3ompouecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe MpeACTaBICHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.



TexHHUYecKue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Monenb, HUTIOCTpUpYIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HWJEaNbHOIO rasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

OnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHMI
00BbEMa KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMETPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounHamuxu

TepMoauHaMuueckass cucrema. BHYTpeHHSS SHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U COCcO0bI €€ n3mMeHeHus1. KonnuecTBo TermioTel U pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJIHOCTb, KOHBEKIIUS, U3TyYCHHUE. Y IeJbHAS TEIIOEMKOCTh BELIECTBA.
KosnuecTBO TEIIOTH pH TEILIONEPEaAYeE.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3akOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MpUpPO/IE.

TemoBpie  mammHbl.  [IpuHOWNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi 3HEPTUM B TEIJIOBbIX MamuHax. KosdduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kos>pduumMeHT mMOe3HOTro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpruy Teja MPH COBEPIICHUU PAOOTHI: BBIJIET
npoOku u3 OyTBUIKM TIOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOJEMOHCTpALIHS).

N3meHeHue BHyTpEeHHEH SHEpTrun (TeMIiepaTyphl) Tejla Npu Terlonepeaaye.

OnpiT 1no anuabaTHOMY pacIIMPEHHI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).



Monenu nmapoBoii TypOHUHBI, ABUTATEINSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHnune yaenbHON TEMII0OEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubsie Tena. AHM30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiiel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpUCTayuIM3anus. Y AelibHas TerioTa masieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIIOTUU IMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpPHUasoOB, B
TOM YHCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenuve npy MoHWKEHHOM JIaBJIICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS] KPUCTAINTIMYECKOTO BEILIECTRA.

JleMOHCTpanusi KpuCTaIoB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mMepeHrne OTHOCUTENbHOM BIIa)KHOCTH BO3AYXa.

Paznen 4. DaekTpoauHaMHUKAa

Tema 1. Inexkmpocmamuxa

OJeKTpu3alms TeN. OJEKTpUYECKUM 3apsia. JlBa Buaa DIEKTPUYECKUX
3apsinoB. [IpOBOJHMKHM, OUAIEKTPUKU W TOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnone. Hanpsok€HHOCTe  anmekTpuueckoro mnoi.  [IpuHuumn
CYNEpPHO3UILIUHA IIEKTPUUYECKUX Mojel. JIMHUM HanpsskEHHOCTH BJICKTPUYECKOTO
OJISL.

Pabora cmm  anmekrpocratmdeckoro  mousis.  Ilorennman.  Pa3HocTh
noTeHuanoB. [IpOBOTHUKM U AUAJNIEKTPUKU B IJIEKTPOCTATUYECKOM  TOJIE.
JndiiexkTpruyeckas IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHAEHCaTopa.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN alapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu



Y CTpONCTBO M MPUHLININ IEUCTBUS DJIEKTPOMETPA.

B3aumopericTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTAaTUUECKASI 3aLIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 y4acTKa LETu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[locnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIEKTPUYECKOTO TOKA.

OJIEKTPOABMKYINAsl CUJa M BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpu4YecKoi tenu. KopoTkoe 3aMmbIkaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKMY. CoOcTBeHHas 151 MpUMECHAas MIPOBOJIUMOCTH
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONeKTpUYeCcKuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIuTHYECKas: AUCCOUALUS. DIEKTPOIH3.

DJIEKTpUYECKHI TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsa. Monunus. [1nazma.

TexHudeckue yCTpOWCTBA W MPAKTUUECKOE NPUMEHEHHUE: aMIIEpPMETP,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKU TOKa, OJIEKTPOHArpeBaTe/IbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHNUS, BAKYYMHBINU JAHO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3MepeHue Cuilbl TOKa U HANPSIKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJTOIAH TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMemaHHOe COeTMHEHUE TPOBOHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOIABMXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.



3aBUCUMOCTb CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTD AHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenne xypca gusuku 6a3oBoro ypoBHsa B 10 kjacce oCyIIecTBIsETCS ¢
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JUHEWHas (yHKLMS,
napaboJia, runepooia, ux rpauku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABWKEHHE B KUBOW mpupoje, auddysus, ocMmoc,
TEIUI0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsi Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEU H
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, BJIEKTPOJMTUYECKAS UCCOLUAIMS,
rajibBaHHKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHHUKE, MOJUIMIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXpPAaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE€), JBHUraTeilb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, ObITOBOW XOJOJMUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IIOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTPYHHBIH PUHTED, AIIEKTPOHArpeBaTEIbHbBIC npuoOopkI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMHUKAa
Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAA UHOYKYUA



[locTossHHBIE ~ MarHuThl.  B3aumMomeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMn cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIuW. KapTuHa NMHUN MarHuTHON
WHIYKIUU T0JI TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa JMHHNA WHAYKIUU
MAarHuTHOTO TOJIS JUIMHHOTO IPSMOIO NPOBOJHHKA M 3aMKHYTOT'O KOJIBLIEBOTO
IPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeicTBre NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HalIPABJICHUE.

Cuna Jlopenua, e€ Monynb ¥ HanpasJIeHKUE. [[BHyKEeHNE 3apsKEHHOW YaCTHULIBI
B OJIHOPOJHOM MarHuTHOM mose. Pabota cuiel Jlopenna.

SIBneHne AneKTpOMarHuTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKOUU. OJIEKTPOABIKYLIas Cujla HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
uHaykuun Papanes.

BuxpeBoe dleKTpUYECKOE TOJIe. DJEKTPOABWKYIIAs CUJIa HWHIYKIUU B
IIPOBOJAHUKE, IBMXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIICHME CAaMOMHIYKLUWHU. OJEKTPOABIXKyLIas cujia
CaMOUHYKLIMH.

OHEPrust MAarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTEIN DIEMEHTapHBIX
4aCTHUL, MHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHATHOTO TOJIAL.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuo Jlenua.

3aBUCUMOCTD JIEKTPOJBUKYIIEH CHIIBI MHAYKIHU OT CKOPOCTH W3MEHEHHUS
MAarHATHOTO MOTOKA.

SIBeHMEe CaMOMHIYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopmvie padomoi

M3ydeHne MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanne sSBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paspnen 5. KosieOanusi u BOJTHBI



Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHHUS.
["apmonnueckue xonebanus. Ilepuon, wactota, ammumtyaa u Qaza KoJeOaHUM.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJCaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
ANEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aryxaronmx kojieOaHUsX. BbIHYKEHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHMUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE SIEKTPUUECKON
HHEPrur. DKOJIOTHYECKHE PUCKHU MPU MPOMU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHuyeckue ycCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: SIICKTPUUECKUIA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU 3JIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIMA WM
MaTeMaTUYECKU MasITHUK).

HabGmronenue 3aryxaromux KojieOaHu.

HccnenoBanre CBOMCTB BBIHYXICHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuunorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HANPSHKEHUSI OT BPEMEHU) ISt
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MOCNENOBAaTEIbHOM COEIMHEHHHM pE3UCTOpa, KaTyIIKH
WHYKTUBHOCTH U KOHJIEHCATOPA.

Mopens THHUYN IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOJa MajbIX KoJieOaHUI Tpy3a Ha HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIEN0BATENBHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE GOJIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyIMHA BoJIHBL. [lomepeuHble W MOPOJOJIBHBIE BOJIHBI.
HNuTtepdepenius u iuppakuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.



DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumHas opueHtanus BektopoB E, B, V B anekrpomarautHol BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpakius,
uHTepdepenus. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHUYecKue yCTpPOMCTBA M INPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBas IMAarHOCTHKAa B TEXHHKE M MEIWLIMHE, panap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPAHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: U NPeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmroneHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KoseOaHuil.

HccnmenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
pesioMJIeHUE, MoJspu3auus, 1udpakuus, uHTephepeHus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmonnHENHHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIl yromn IOJHOTO
BHYTPEHHETO OTPaKCHHUS.

Hucnepcust cera. CioXHBIN cocTaB 0eoro cBeta. LIBer.

ColOuparomue W pacceuBaromyde JauH3bL. ToHKas JuH3a. DOKyCcHOE
pacCTOsIHME W ONTHYEcKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JIaBaeMoO¢€ JIMH30MU.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE HMCTOYHUKHU.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HMHTepQEpeHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.



Hudpakaus ceta. [JudpakumonHas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAKCUMyMOB IIpM  MaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPAKIIIOHHYIO PEHIETKY.

[Tonspuzamnus ceera.

TexHuyeckue yCTpOMCTBAa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBIN ammapaT, MUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAS
OITHKA, AUPPAKIIMOHHAS PEHIETKA, TTOSIPOHI.

Jlemoncmpayuu

[IpsAMONMHEWHOE pPaACIpPOCTPAHEHUE, OTPAKECHHE M IMPEIIOMIICHHUE CBETA.
OnTuyeckue mpuodopHl.

[TomHOE BHYyTpeHHEE OTpakeHHre. Mozellb CBETOBO/A.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIna, TeJIeCKOna.

Hao6mronenune natepdepeHnm cBera.

HaOmnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[Tony4yenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tosryuenue cekTpa ¢ HOMOIIbIO TU(PPAKLNOHHON PEIIETKY.

Habmronenue nossipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepenne nokasaTesns NpeJoMIIEHHS CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAIBLHOM TEOPHH OTHOCHTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CHEIUaIbHOW TEOPUU OTHOCUTENIBHOCTU: HWHBAPUAHTHOCTh MOMYJS CKOPOCTH
CBETA B BaKyyMe€, MPUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUEN U UMITYJIbCOM PEIIITUBUCTCKON YaCTHULIBI. DHEPTUS
IIOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEprus
U UMITYJIbC (POTOHA.

OtkpriTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpaHuiay
dboTorddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.



TexHuyeckue yCTpPOWCTBA W MPAKTHUECKOE MpPHUMEHEHHE: (HOTOIIEMEHT,
doromatuuk, conmHeuHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHEMIHETO (oTodhdEKTa.

Ceeroauo.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacCTHIL.
[Inanerapnas mopenbs aroma. [loctynmatel bopa. M3nydeHune W mOTJIONIEHUE
($OTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTrUU Ha Jpyroi. Bujsr
cnekTpoB. CIIEKTp YpPOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosiHOBBIE cBoOMicTBa yacTtull. Bonnsl 1e bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJu3M.

CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbsita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnrogenue JIMHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Habnronenue nuHeyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAKOIIME CIOKHOCTh CTpPOEeHUS sAnpa. OTKpwITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopna mo  ompepeneHutro  cocrasa
paanoakTUBHOTO u3nydeHus. CoiictBa anbda-, Oera-, TramMMa-u3ITydeHHUs.
BnusitHue paainoakTHBHOCTH Ha KUBbIE OpPTraHU3MBI.

OtkpeiTHE TpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M3oromsr.

Anbsda-pacnan. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIy4eHue. 3aKOH PaJuOoaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sipe. SnepHbie cuinbl. Jlepekt Macchol siapa.

SnepHble peakuuu. JleneHue u CUHTES sIep.

SAnepuwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl M TEPCHIEKTHUBHI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HaOIOIEHNS U PETUCTPALIUN AIEMEHTAPHbBIX YACTHIL.

dyHaamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoi KapTUHBI MUpa.



TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHslil peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOLINUX YaCTHLL.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Otansl pa3BUTHS acTpoHOoMUU. [IpukinagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM KiIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpOeHHe
3BE37. COBpEMEHHBIC MPEJACTABIEHUS O MPOUCXOXKACHUU U 3Botonnu ConHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHBIE ABIPHI B AApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PenKkTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUN I ONPeIeNICHUs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPUS U IPKUE 3BE3/BI.

Hab6nrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01maromiee MOBTOPEHUE

Ponp ¢usukm wW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIbHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUNH O (PU3NUECKON KapTUHE MHpPaA, MECTO
bu3MYecKo KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBICHUHN O PUPO/IE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHUH.



Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAy4YHOIO
MO3HAHM: SIBJICHHE, HAay4HbIH (hakT, rumores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopus, HAOIIOACHNE, IKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelmieHUE CHCTEMbl YpaBHEHWH, TPUTOHOMETPUUYECKUE
(YHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHMH HAa OCU KOOPAHMHAT, CIIOKEHHE BEKTOPOB,
POU3BOJHBIC BJIEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYrOJbHUKOB,
OIIpeIeNICHUE IIOMAAN MJIOCKUX (GUTYp U 00bEMA TEIL.

Buonocus: snekrpuyeckue SBICHUS B JKUBOM IpUPOAE, KOjeOaTEIbHbIE
JBUKEHMS B )KMBOM IPUPOJIE, ONITUYECKUE SIBJIEHUS B )KMBOW IPHUPOJE, ACUCTBUE
paauvaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHaJIN3.

l'eocpaua: MarHuTHBIE TOJIOCAa 3€MJIM, 3aJI€KU MArHUTHBIX Py,
(oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHU M.

Texnonozcusi: JMHUM DJIEKTPOIIEpenad, IEHEpaTop IEPEMEHHOI0 TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONPUEMHHK, TEIEBU30D,
aHnTeHHa, tenedoH, CBY-neub, NMpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
CoJIHEYHas Oarapes.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenMera «®Pusmka» Ha YPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BbI YPOBEHB) JOJIKHO OOECIEUUTHh TOCTUKEHUE CICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUS y4eOHOro npeaMera «Pu3nka JOTKHBI
OTpaXaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHCTEMOM I[€HHOCTHBIX
OpPUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA W OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOMU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIUKU 00YYAIOIIEeToCsl KaKk aKTUBHOIO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYECKUMX T'yMaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEW;



TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OPraHU3aIliu;

YMEHHUE B3aUMOJECHUCTBOBATH C COUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

chOpMHPOBAHHOCTh POCCHICKOM rpaXXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCUICKUX YYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4)3CTEeTHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOYasl 3CTETUKY HAyYHOTO TBOPYECTBA,
npuUCyIero pU3nyecKoi Hayke;

S)Tpy10BOro BOCIIMTAHMS:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOHANbHONU JESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEPIIAaTh OCOZHAHHBINA BHIOOP
Oynymieit mpodeccun 1 pea30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TJIAHBL;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKN HA IPOTSHKEHUU BCEU JKU3HU;

6)3K0,10r14eCKOro BOCIIUTAHMS

c(hOpPMHPOBAHHOCTh JKOJIOTMUECKOW KYJNbTYPhl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJIOTMYECKUX MpodiieM;

IJIAHUPOBAHUE U OCYIIECTBJIEHUE ICMCTBUI B OKPY>KAIOIIEH CpeJlie HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHrue OmbITa JEATEIIBHOCTH SKOJOTMYECKOM HampaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PHU3UKeE;

7)IEHHOCTU HAYYHOI'0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHUE IIEHHOCTU HAy4YHOU JEATEeIbHOCTH, TOTOBHOCTH B IMpPOIECCE
u3ydeHus: (QU3UKA ~ OCYIIECTBISATH  MPOCKTHYID M HCCIEOBATEIBCKYIO
JEATEeIbHOCTh MHAUBUIYATIbLHO U B TPYIIIIE.



METANPEJMETHBIE PE3YJIbTATDI
IMo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE YUeOHbIE eliCTBUS
Ba3oBnle Jjornyeckue a1eiicTBUA:

CaMOCTOSITENIFHO ~ (OPMYJIUPOBATh W aKTyalIM3UpOBaTh  MPoOOJEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENETATh LIENU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,

BBISIBJISITH  3aKOHOMEPHOCTH ¥ TIPOTHBOpPEYHMsI B paccMaTpHUBaeMbIX
(UBHYECKUX SIBICHUSX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B IESITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
[eJISIM, OLIEHUBATh PUCKH TOCIIEACTBUMN JACSATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaJIBHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

BJIAJCTh HAyYHOW TEPMHMHOJIOTHEH, KIIOYEBBIMH TMOHSATHUSMU M METOAaMHU
(bu3nYeCcKoil HayKH;

BJIa/IETh HAaBBIKAMH Y4eOHO-MCCIIEA0BATEIbCKONW U MPOSKTHOW ACSITENIbHOCTH
B 00y1acTU (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHUs 3a7ay (U3UYECKOTO COJAECpKaHUS, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB MO3HAHUS;

BJIQJIeTh BUJAAMU JEATEIBHOCTH 110 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETaliY, MPeoOpa3OBaHUI0 W TPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3JIaHUU YI€OHBIX MMPOEKTOB B 00JaCTH (HU3HUKY;

BBISIBIIATH TIPUUUMHHO-CIICACTBEHHBIE CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIAUTh apTyMEHTHI JIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHHUS,

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIC TIPH U3YUCHUH (DU3UKY;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (U3UKE B TPAKTUYECKYIO 00JacTh
KU3HEICSITEIIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTb OpUTrHHAIBHBIC ITOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.



Pabora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMH TMOJIy4eHUs MHPOpMAIUU (PU3UUIECKOTO COJEpKaHUs U3
VCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIBHO OCYLIECTBIIATh IIOMCK, aHaJW3,
CUCTEMATHU3ALUI0 U WHTEPIPETALNI0O MHPOPMALMU pPa3IMYHBIX BHIOB U (popm
IIPE/ICTABIICHHUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh  CpeACTBAa  MH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUA B PEIICHUN KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJa4 ¢ COOJIIOIEHMEM TpeOOBAHUN DSPrOHOMHUKH, TEXHUKM O€30I1aCHOCTH,
TUTUEHBI, PECypcoCOEpex eHHs, TMPaBOBBIX M JTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUS B pa3IMYHbIX (opMaTax ¢
y4€TOM Ha3zHa4eHUsI THPOPMALIUH U LEIEBON ayAUTOPHUHU, BHIOMpPAs ONTUMAIIbHYIO
(dbopMy IIpeACTABICHUS U BU3yaJIU3aLUU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

OCYLIECTBJISITh  OOIIEHHME Ha Ypokax (U3UKKM U BO BHE-YPOUHOMU
NEATEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(IMKTHBIX CHUTyallud M cMsr4arb
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METO/Abl COBMECTHBIX JEUCTBHI C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH Ka)KIOro 4jieHa KOJUIEKTHBA,;

NPUHUMATh [EJIW  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJAMHHUPOBATH JIEUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npemjlaraTb HOBBIE IPOEKThI, OLICHWBAaTh HJIEH C IMO3WIHH HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh HMHUIIMATUBHBIM.
PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranuzamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;



CaMOCTOSATENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a/1a4, TUTaH BBIMTOJTHEHUS TPAKTUYECKON PabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JenaTh OCO3HAHHBIA BBEIOOp, apryMEHTHpPOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTh 32 PEIICHHUEC;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B NIESTCIBHOCTD,
OILICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM;

BJIAJCTh HABBIKAMH  TO3HABATENHHON  pedIeKCMH KaK  OCO3HAHMS
COBEPIIACMBIX JIEUCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB M
OCHOBAHHUII;

WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO
perieHus;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO IPUHUMATH PEUICHUS IO HUX
CHW)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TP aHAINU3E pe3yIbTaToB
NEeSTeIbHOCTH;

MPUHUMATH ce0sl, MIOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTryMEHTBhl JPYTHUX TMIPU aHAIU3€ pe3yJIbTaToB
NEeATEeTbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce qocTHKeHUS JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI
mo (u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUS Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CTOCOOHOCTh ITOHUMATh CBOE YMOIIMOHATIBLHOEC
COCTOSIHUE, BUJIETh HANPABIECHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0¢;

caMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIIOCOOHOCTH aIanTUPOBATBCI K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOUYAIOIICH CTPEMIICHUE K JOCTIKCHHIO TEIH U
yCcrexy, ONTUMHU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;



HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBAaTh €ro MpH OCYIIECTBICHUH OOILICHHS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTh BBICTPAaUBaTh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMETHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTH JIOIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (U3MUECKUX MO/IEIeH:
MaTepHuaibHas TOYKa, UHEpIMaIbHas CUCTEMa OTCUYETa, AOCOTIOTHO TBEPI0E TEJO,
UJCaJbHbIN ra3, MOJEIN CTPOEHUS T'a30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUN 3aps]l IPU pelieHnr (PU3NIecKux 3aj1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBUKEHUE, CBOOOJHOE TMaJeHUE TeJ, ABWKEHUE M0 OKPYKHOCTH, WHEpLUS,
B3auMOJIeHcTBUE Tel, U dy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArPEBAHHUH (OXJIAXKIEHUH ), TEILNIOBOE
paBHOBECHE, UCIAPEHHE, KOHACHCALUs, IUIABJICHUE, KPUCTAILIM3ALUs, KUIICHUE,
BJI&KHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBS3b MEXAY IapaMeTpaMu COCTOSIHMSA rasa B  H30IpoLeccax,
AIEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIDKEHUE, WCIIONB3Ys (DU3MUYECKUE BEITUUMHBI:
KOOpAMHATa, MyTh, MNEPEMEUIEHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
HUMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIUsi, MEXaHHYeCKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIB3YEMbIX BEIMYUH, UX OOO3HAYCHHS] M €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE AHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBJICHUS,
UCTIONb3ysl (U3MYECKME BEJIMYMHBI: JaBJ€HUE Tra3a, TeMIlepaTypa, CpeaHss
KHMHETHYECKasi PHEPTys XaOTUYECKOTO JBIDKCHHUS MOJICKYJI, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI DHEprusi, pabora rasa,
KOO (PHUIIMEHT TMONE3HOTO JCWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, WX



o0O3HAUEHUsS W EAWHUIIBI, HAXOMUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO
(bU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUNHAM;

OTMMCHIBATh U3YYCHHBIC JICKTPUIECCKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKHEC
sBJICHUsI (IIPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TMOJIS, MOTEHIMAN, Pa3HOCTh MMOTEHIMAJIOB;
IpU ONHWCAHWHM TIPABWJIBHO TPAaKTOBAaTh (PU3WYECKUNA CMBICT HCIOJIB3YEMBIX
BEIIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JAHHYI0 (U3UYECKYIO BEJIMYHMHY C APYTUMH BEJIMUYUHAMU,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3MUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPTHH, 3aKOH COXPAaHEHHUS WMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHENH KMHETUYECKON PHEPTUU TEIIOBOTO JABUKEHUS MOJIEKYII C
a0COJIIOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AIEKTPUUECKOTO 3apsina, 3akoH KylloHa, TpU ATOM pa3iuydaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKECHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHS HX OE30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEHEBHOM JKU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUUA W
MIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM, TMPU ITOM
dbopmyupoBath TpobiieMy/3aady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIOKEHHOTO O0OPYIOBaHHUS, IMPOBOIUTH OMBIT H
bopMyIUpOBaThH BHIBOHI,

OCYHIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CMOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yIbTaThl MOJTYYECHHOW 3aBUCUMOCTH (PU3NYECKUX BEITUYHH B
BU/JIe TaOJIUIl U TPpaUKOB, €NIaTh BEIBOJBI IO pe3yJIbTaTaM UCCIICI0BAHNUS,

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOTO DJKCICPUMEHTa, YYeOHO-UCCIICNOBATEILCKOW W IMPOCKTHOM
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEITHHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCITOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,



HEOOXoaMMMbIe NJis €€ PEIICHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

pelIaTh KAYECTBEHHBIC 33/Ia4M: BHICTPAUBATh JIOTUYECKHA HEMMPOTUBOPEUUBYIO
LEMOYKY PACCYXKJECHHII C ONOpOM Ha HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue SBICHUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YYEOHOW U HAay4YHO-TIOMYJISIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(pOpMaIuio;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIEr0 MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpaIlleHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHUS 3[0POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CPEAE;

paboTaTh B Trpynmne C BBHIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PabOTy TPYNIBI, PAlMOHAIBHO pACHpENeNsaTh OO0S3aHHOCTU U
IJIAHUPOBATh JECATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PELICHUE paccMaTpUBAEMON MPOOJIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Yy 00YUAIONIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsifl, JIyd CBETA, TOYCYHBIA UCTOUYHUK CBETA, SIACpPHAs
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJb aTOMHOTO sijpa MpU pelieHuu (HU3NIECKUX
3a/1ay;

pacno3HaBaTh (pU3HYECKHE SIBJICHUS (MPOLECChI) U OOBSICHATH X HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJCHUCTBUE
MAarHUTOB, JJICKTPOMArHUTHAs WHAYKIHS, JEUCTBHE MAarHUTHOTO TIOJA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUWUCS 3apsiji, JJIEKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, TPSIMOJIMHEWNHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIIEHHUE,
uHTepdepeHnus, audpakuus W TOJASpPU3alUsS CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddheKT), CBETOBOC JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W MCKYCCTBEHHas
PaIlMOAKTUBHOCT;



OINKCHIBAaTh W3YYEHHBIE CBOICTBa BelIeCTBa (PIEKTPUUYECKHE, MAarHUTHbBIE,
ONTUYECKUE,  DBJICKTPUYECKYI0  MPOBOAMMOCTH  PA3IUYHBIX  Cpel) |
AIIEKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), HCIONB3YAd (PU3NUYECKUE BEITUUYHHBIL:
AIIEKTPUYECKUI 3apsij, CUJla TOKA, JEKTPUUYECKOE HANpsKEHHUE, HJIEKTPUUECKOE
COIIPOTUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYILAsA cuia, paboTa TOKa,
WHAYKIHUS MarHUTHOrO mMOjs, cuia Awmmepa, cuna JlopeHna, WHAYKTUBHOCTH
KaTyIIKH, DHEPTHs JJIEKTPUYECKOT0O M MArHUTHOTO IMOJIEH, MEPHOJ W YacToTa
KoieOaHul B KoJeOATEeIbHOM KOHTYpEe, 3aps] U cujla ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KOJeOaHUH, (POKYCHOE pacCTOSHUE U
ONTUYECKAasl Cuja JIMH3bl, NP ONHCAHUM MPABUIBHO TPAKTOBATh (PU3NUECKUI
CMBICT HCIIOJNIb3YyeMbIX BEIUYMH, WX OO0O03HAuEHUS U EIUHUIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTHMH
BEJIMYNHAMUY;

ONKCHIBaTh H3YYECHHbIC KBAaHTOBBIC SBJICHHUS U TMPOLECCHI, HCIOIb3YS
busznyecKkue BEIMYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acTOTa CBETA, SHEPIUsl U UMITYJIbC (POTOHA, EPUOJ NOJypaciaia, SHEPIHs CBI3U
aTOMHBIX SI7IEp, TpPH OMUCAaHUH TMPABUIBHO TPAKTOBATh (PUIUYECKUI CMBICHT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAU€HUs M €AMHMUILIBI, yKa3blBaThb (HOpMyIbl,
CBSI3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JpPYITMMH BEJIMYHMHAMH,
BBIUUCIIATH 3HAUCHNE (DPU3HUECKON BEIIMYUHBL

aHAIIM3UPOBaTh (PU3MUECKHE MPOLIECCHl W SIBJICHHS, UCIONB3YS (U3UUECKUE
3aKOHBI U NMPUHIUINBL: 3aKOH OMa, 3aKOHBI MIOCJIE0OBATEILHOTO U MapajlIeIbHOTO
COEMHEHMsI TPOBOAHMKOB, 3aKkoH Jxoymns—JleHna, 3aKoH 3J€KTPOMarHUTHON
MHAYKIHH, 3aKOH MPSIMOJIMHEHHOTO paclpOCTPAHEHUs CBETA, 3aKOHBI OTPa)KEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa Mg pororddexra,
3aKOH COXPAHEHMsI DHEPruH, 3aKOH COXPAHEHUsI HMMIIYJIbCA, 3aKOH COXPAHEHHS
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOI0 uuMcia, MOCTynaTsl bopa,
3aKOH paJMOAaKTUBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTH4YEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
NPUMEHUMOCTH;

OTIPE/IETSATH HANIPABIEHNE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJIs POBOTHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHua;

CTPOUTh U OIKCHIBaTh H300pa)KEHUE, CO3JaBacMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUW W
IPOLIECCOB C HCMOJb30BAaHUEM MPSMBIX U KOCBEHHBIX W3MEpPEHUH: MpU 3ITOM
dbopmynupoBath MpobiieMy/3amadyy W TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOIBI,



OCYILIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, PU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U HCIOJIb30BaTh HW3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEJIUYMH C HCIIOJIb30BAaHHEM
OpsIMBIX M3MEPEHMH: INpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yNabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpadukoB, enaTh BRIBOBI IO pE3yJibTaTaM MCCIICIOBAHHUS,

co0ro1aTh npaBuia 0€30MacHOTO TpyJa MPH IPOBEJCHUM UCCIECJOBAHUNA B
pamMKax Y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THBIC 3aJa4d C $BHO 3aJaHHONW (DU3MUECKON MOJENbIo,
UCIOJIB3Ys (PU3MUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXoaMMbIE NJisi €€ PEIICHUs, TPOBOAUTh PAcCUYEThl M OLIEHUBATh PEaJIbHOCTh
MOJIyYEHHOTO 3HAaUeHUS (PU3UYECKON BEINYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C ONOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCIIOJIB30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
U TPEJCTaBJICHUs y4eOHOW W HAyYHO-TIOMYJISIpHON MHGpOpMalUy, MOITYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBHS MX O€30MacCHOrO MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOI0
TOBEJICHUA B OKPYXKAIOIIEH Cpee;

paboTarb B TpYIINE C BBHIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX pOJEi,
IUIAaHUPOBATh PadOTy TPYMNIbI, PAUUMOHAIBHO pacHpenesnsiTb OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.
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