MUHUCTEPCTBO IMMPOCBEMEHUSA POCCUICKOU ®EJEPALIIN
MunucTepeTBo 00uero u npodeccnoHaNbLHOro oopasoanus Pocrosekoii 00aacTn
OxTa0pbckuii paiion

MBOY auueii Ne 82 um. A.H. 3namenckoro

PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO

Pykosomurens MO 3amegTUTelR IMPEKTOpa
Kosnpruesa E.A. Mamusikesuy C.1O.
ITporoxoin Nel ot «30» 08 ITporoxoun Nel ot «30» 08
2023 1 2023 r.
PABOYAS NIPOTPAMMA
(ID 779635)

yueOHoro npeamera «®@usuka. Yriry01éHHbIN yPOBEHDb)

nutst obyvarontuxcst 10-11 xkiaccos

p.n.Kamenonomuu 2023



HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha YpOBHE cpeaHero oOmero oOpa3zoBaHus pazpaboTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeiIbHON IMPOrpaMMBl,
npencrasieHHbix B PI'OC COO, a takxke ¢ yu€rom denepanbHoil pabodeld mporpaMMbl BOCOUTAHUS U
Konuenuun npenonaBanus y4yeOHoro nmpenMera «@Pusuka» B 00pa3oBaTeNbHBIX OpraHU3aLMIX
Poccuiickoit @enepanuu, peaan3yonX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI.

[Iporpamma no ¢u3uke omnpenensier 00s3aTeNbHOE NPEIMETHOE COJEp)KaHHE, yCTaHABIMBAET
PEKOMEHIYeMYIO TIOCJIEOBAaTeIbHOCTh W3YYCHHS] TEM U DPa3/IelioB Y4eOHOTO IpeaMeTra C y4EToM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOEHHOCTEH
oOyuaromuxcs. [Iporpamma no ¢usuke mAaéT mpeAcTaBICHUE O LENAX, COJACPKAHNMU, OOIIEH CTpaTeruu
oOyueHusi, BOCIIUTAHUS U Pa3BUTHS OOydalOIIUMXCS CpelcTBaMU ydeOHoro mnpeamera «Dusmka» Ha
yriyOnEHHOM ypOBHE.

[IporpaMmma mo ¢usuke oTpaxaeT OCHOBHble TpeOoBaHusi DenepasbHOr0 rocyaapCTBEHHOTO
00pa30BaTEeIbHOTO CTAaHJApTa OCHOBHOTO 0O0IIero o0pa3oBaHMs K JIMYHOCTHBIM, METANpPEAMETHBIM U
MIPEeIMETHBIM pe3yJbTaTaM OCBOEHHUsI 00Opa3oBaTeNbHBIX IPOrpaMM U cocTaBieHa ¢ yuéroM Konuenum
¢uznueckoro obpazoBaHus, NpUHATON Ha BeepoccuiickoM cbhesnie yuuteneid GU3MKU U yTBEPKIAEHHOU
Pemiennem Komnerum MunucrepctBa npocsemenuss 1 Hayku Poccuiickoin denepamuu ot 24.12.2018
roja.

WN3yyenne kypca  ¢u3Mku  yrayOln€HHOrO  ypOBHS — MO3BOJISIET  peain30BaTh  3a/laud
npodeccuoHaIbHON OpHEeHTAllUM, HaNpaBlIeHO Ha CO3JaHHe YCJIOBUW Uil MpPOSIBIEHUS CBOUX
MHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaxAbIM OOydaroluMcsi, KOTOpble HEOOXOAUMBI IS
MIPOJIOJKEHHST 00pa30oBaHMs B OpraHu3anusax NpodecCHOHaIbHOTO0 00pa30BaHUsl O Pa3TUYHBIM (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIICLIUAIbHOCTSIM.

B nporpamme no ¢usuke onpenensioTcs miIaHUpyeMble pe3yilbTaThl OCBOCHUS Kypca (QU3UKU Ha
YpOBHE CpeAHETO 001Iero 00pa3oBaHus: JUIYHOCTHBIE, METaNPEAMETHBIC, TIPeIMETHbIC (Ha yrayOaéHHOM
ypoBHe). HayyHO-METOM0NIOTHYECKON OCHOBOW i pa3pabOTKu TpeOOBaHWW K JIMYHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM pe3yJbTaTaM OOY4YarOUIMXCsl, OCBOMBIIUX IPOTrpaMMy MO (QU3MKE Ha
YPOBHE cpeiHero oouiero oOpa3oBaHus Ha yriyOJIEHHOM ypOBHE, SIBISIETCS CUCTEMHO-IEATEIbHOCTHBIH
MOJIXO/.

IIporpamma no ¢usuke BKIOYAET:

IUTAHUPYEMbIE PE3yJIbTaThl OCBOGHUS Kypca (M3UKU Ha yYrIyOJEHHOM YpPOBHE, B TOM YHUCIIE
IIPEIMETHBIE PE3YJIbTaThl IO TOAaM O0yUYEeHHUS;

coJiepkaHue yueoHoro npeamera «Pu3ukay 1o rojam oOydeHus.

IIporpamma nmo ¢u3uke MMeEeT MPUMEPHBIM XapakTep M MOXKET ObIThb HCIHOJb30BAHA YUYUTEISMU
(bU3UKU A1 COCTABICHUSI CBOMX pab0YMX MPOrPaMM.

[Iporpamma mo ¢u3KMKe HE CKOBBIBAET TBOPYECKYIO WHHUIMATHUBY YYMTENEeH M IPEI0CTaBIIsIET
BO3MOKHOCTH Ul pealiu3alMd pa3IMyHbIX METOJMYECKHUX IOJIXOJ0B K MpenoJaBaHUI0 (QU3MKH Ha
yriyOa€HHOM YpOBHE IPH YCIOBUM COXpaHEHMs 0053aTeNIbHOM YacTu coAepikaHus Kypca.

dusnka Kak Hayka o HaubOosee OOLIMX 3aKOHAX NPUPOJbI, BBICTYNAs B KayecTBE Y4eOHOIO
IpeaMeTra B IIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUH 00 OKpYy)KalolleM MHUpe.
HIkonbHBIH Kypc GH3UMKH — CHCTEMOOOpa3yOUIMH JUIsl €CTeCTBEHHO-HAay4YHBIX YUEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JIeXKAT B OCHOBE MPOLIECCOB U SIBIICHHUM, N3ydaeMbIX XUMuUel, Onosoruei,
¢u3nueckoii reorpagueil u acrponomueit. Mcnosp3oBanue u akTUBHOE NPUMEHEHHE (PrU3NUeCKUX 3HAaHUH
ONpeNeNniI0 XapakTep M OypHOE pa3BUTHE pPAa3HOOOPA3HBIX TEXHOJOTMH B cdepe >HEPreTHkH,
TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJy4eHHs HOBBIX MAaTEpUAIOB C 3a/laHHBIMHM CBOWCTBaMH. M3ydeHue
GU3MKH BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa
oOyyaromerocsi, B GOpMUpOBaHUE YMEHUH MPUMEHATh HAYYHBIH METOJI MO3HAHUS MIPH BHITIOJTHEHUU UMU
y4eOHBIX HCCIETOBAHUM.

B ocHOBY Kkypca QpU3MKH Ha YpOBHE CpEJHEro O0ILIero oopa3oBaHus MOJ0XKEH sl UAeH, KOTOpbIe
MOJKHO paccMaTpUBaTh KaK MPUHIHUIIBI €r0 MTOCTPOSHHUS.



Hoea wuenocmnocmu. B COOTBETCTBUM C HEH KypC SABJIIETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJCPXKHUT MaTepuajl M3 BCEX paslesioB (U3HMKM, BKIIOYAET KaK BONPOCH KIACCHMYECKOW, TaK H
COBpPEMEHHOM (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuasl Kypca (GHU3UKH OOBEIMHEH BOKPYT
¢usnueckux Teopuidl. Bemymum B Kypce sBisercss (HOpMHUpPOBaHHME IPEICTABICHHH O CTPYKTYPHBIX
YPOBHSIX MaTepuH, BELIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus mnpeanonaraeT HCIOIb30BaHUE T'yMaHUTApPHOIO
noTeHana (pu3n4eckoi HayKu, OCMBICIICHUE CBS3U Pa3BUTHUS (DM3HMKH C Pa3BUTHEM OOIIECTBA, a TAKXKE
C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 3KOJIOTMUECKUMHU IIpoOIeMaMu.

Hoes npuxnaonoii nanpasenennocmu. Kypc ¢usuku yriayOnEHHOTO YpPOBHS TIperiojaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKHX M TE€XHOJIOIMYECKHUX NPUJIOKEHUN M3YUYEHHBIX TEOpUN U
3akoHOB. [Ipu 3TOM paccmaTpuBarOTCS Ha YpOBHE OOIIMX MPEICTABICHUN U COBPEMEHHbIE TEXHUYECKUE
YCTPOMCTBA, U TEXHOJIOTUH.

Hoen rxonozuzayuu peannusyeTcsl IOCPEACTBOM BBEICHHS JIEMEHTOB COJIEPKaHNUsl, MOCBSIIEHHBIX
9KOJIOTMYECKHUM IMpOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTH, a
TaKKe 00CyKJeHHsI MPOOIIEM PallMOHATILHOTO MPUPOIOIIOJIB30BAHUS U IKOJIOTUYECKOW O€30TTaCHOCTH.

OcBoeHMe cOJepKaHUS NPOrpaMMbl MO (QU3UKE JOJKHO OBbITh MOCTPOCHO Ha NPHUHLIHMIIAX
CUCTEMHO-EITEIbHOCTHOTO moaxonaa. Jns ¢u3nMku peanusanusi 3TUX NPUHIMIOB Oa3upyercs Ha
HCIOJIb30BAHUU CaMOCTOSITEIBHOTO SKCIEPUMEHTa KaK IOCTOSHHO JIeHCTBYIOLIEro (axkropa ydeOHOTo
npouecca. s yrinyOoa€HHOro ypoBHSI — 3TO CUCTEMa CaMOCTOSITEIbHOTO YUEHUYECKOTO 3KCIIEpUMEHTA,
BKJIIOUAIONIET0 (PpOHTAIbHBIE YYEHHMUECKHE OMNBITHI MPU HM3YUYEHUU HOBOIO MarepHala, JiabopaTOpHbIE
paboTel M paboThl mpakTHKyMa. [Ipm 3TOM BO3MOXHBI JBa crnoco0a peanu3anuu (U3NYECKOTO
npakTUKyMa. B mepBoM ciyyae mpakTukyMm mnpoBojauTcs iubo B koHie 10 u 11 kiaccos, nmubo mocie
MEPBOTO M BTOPOTO TMOJYTOJUN B KaXIOM W3 ATHX KiaccoB. BTopoit cmocod — 310 mHTETparus padot
MPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX PabOT, KOTOpbIE MPOBOAATCA B IpPOLECCE HM3YUEHHUs paszzena
(temsl). IIpu sTOoM mox paboTaMu MpakTUKyMa MOHHUMAETCSl CAMOCTOSITEIbHOE HCCIIEOBAaHUE, KOTOPOe
MIPOBOJIUTCS 10 PYKOBOJICTBY CBEPHYTOT'0, 000OIIEHHOTO BUAa O6€3 TOMIAaroBOi HHCTPYKITHH.

B mnporpamme mo ¢usmke cucTeMa YYCHHMUECKOTO OHKCIIEPUMEHTa, JIa0OpaTOPHBIX paboT H
MpaKTUKyMa MpPEJICTaBlI€HAa €AUHBIM IepeyHeM. BpiOop TeMaTHUKu A 3TUX BUJOB YYEHUUECKHX
MPAKTUYECKUX paboOT OCYIIECTBISAETCS y4YaCTHHUKAMU OOpa30BaTEeNBbHOrO IMpoliecca HCXOAs U3
0COOEHHOCTEH MOYPOYHOTO MJIAHUPOBAHUS U OCHaleHUs kabuHera ¢usuku. [Ipu aToM obGecrnieunBaeTcs
OBJIaJICHUE OOY4YaIOLIMMUCS YMEHUSIMU MPOBOJUTH NpPSMbIE U KOCBEHHBbIE H3MEPEHHUS, HCCIIEAOBaHUS
3aBUCHUMOCTEH (PM3NYECKUX BEJIMYMH U TIOCTAHOBKY OTBITOB IO MPOBEPKE MPEI0KEHHBIX THIIOTE3.

bonbiioe BHUMaHHME yhaenseTcsl PEHICHHIO PAacYETHBIX M KaueCTBEHHBIX 3ajad. llpu stom s
pacuéTHBIX 3a7jau4 MPUOPUTETOM SIBJISIFOTCS 33/1a4dl C SBHO 3aJaHHONW M HESIBHO 3aJaHHON (U3UYECKOU
MOJENBI0, MO3BOJISIIONINE MPUMEHSITh M3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOIrO paszena
Kypca, TaK U UHTETpUPYS NPUMEHEHHE 3HAHWM W3 pa3HbIX pasfenoB. [l KauecTBEHHBIX 3a/1ay
MPUOPUTETOM SIBIIIOTCA 3aJaHusl Ha O0ObsACHEHUE/NpeaCcCKa3aHue MPOTeKaHUs (PU3MUECKUX SBICHUN U
MIPOLIECCOB B OKPYXAIOIIeH KU3HU, Tpedyrolue BpiOopa GU3NIECKO MOAETH ISl CUTYallud MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ TpeboBanusimu ®I'OC COO k marepHalbHO-TEXHHYECKOMY O00ECHEUEeHUIO
y4eOHOTo mpolecca Kypc (GU3MKU YriyOJEHHOTO YpOBHS Ha YpOBHE CpeaHEero oOmero oOpa3oBaHUs
JOJDKEH U3y4daTbCs B YCIOBUSX IpeIMETHOro KaOuHera. B kaOuHere (U3MKHM JODKHO OBITH
HeoOxoauMoe JabopaTopHOE 00OpyIOBaHME IJIsi BBINOJHEHMs yKa3aHHBIX B Iporpamme o (Qusuke
YYEHMUYECKUX OIBITOB, J1a0OpaTOpHBIX paboT M padoT MpakTHKyMa, a TakXke JEeMOHCTpallMOHHOE
obopynoBaHue.

JleMoHCTpaloHHOe 000pya0oBaHue (GOPMHUPYETCs] B COOTBETCTBHU C NMPUHLIMIOM MHUHMMAJIbHOM
JOCTAaTOYHOCTH W 00ECHeunBaeT IMOCTAaHOBKY MEPEUMCIEHHBIX B IMpOrpamme Mo (PU3MKe KIIOYEeBBIX
JEMOHCTpalMid  JUIsl  MCCIEAOBAaHUS HW3YYaeMbIX SBJIEHUH UM  TPOLECCOB, HOMIUPUYECKUX U
(byHaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.



JIaGopatopHoe 000OpyaOBaHHME A YYEHHYECKHMX MPAKTUYECKUX paboT Qopmupyercs B BuUIC
TEMaTUYECKUX KOMIUIEKTOB M 00ECHeuMBaeTCS B Pacdy€re OJHOTO KOMILJIEKTa Ha JBYX OOYYarOUIMXCS.
Temaruueckue KOMIUIEKTHI J1a00paTOpHOTro 000PYAOBaHUS JOJDKHBI OBITH OCTPOCHBI Ha KOMIUIEKCHOM
MCTOJIb30BAHNH aHAJIOTOBBIX M U(POBBIX MPUOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BUJIe HU(POBBIX TAOOPATOPHIA.

OCHOBHBIMH TIETISIMH U3ydeHHsI (PU3HKH B 0011eM 00pa30BaHUM SIBIISIOTCS:

dbopmMupoBaHHe HWHTEpeca W CTPEeMJICHHs] OOYYaloIMXCs K HAyYHOMY H3YYCHHIO TPHPOJIBL,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUM O HAyYHOM METOJE MO3HaHUSA U (POPMHpPOBAHHE HCCIIEA0BATEIHCKOTO
OTHOIIEHHUSI K OKPYKAIOIIUM SIBICHUSM;

(dbopmMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pEe3yJbTaTa U3y4eHHS OCHOB CTPOCHHUS MATepUH U
(GyH1TaMeHTaJIbHBIX 3aKOHOB (DU3HKHU;

(¢hopMHUpOBaHHE YMEHUH OOBSCHATH SIBICHMS C MCIIOJIb30BAHUEM (PU3MUECKUX 3HAHWN U HAayYHBIX
JI0Ka3aTeNbCTB;

(¢bopMHUpOBaHME TMPEACTABICHUN O ponu (U3MKK A7 Pa3BUTUS JAPYrUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUH;

pa3BUTHE MPEACTaBICHUN O BO3MOXHBIX cepax Oyayiied mnpodeccnoHalbHON AEATEIbHOCTH,
CBSI3aHHBIX C (PU3HUKOM, TOArOTOBKA K JaJibHENIIEMY O0yYeHHIO B 3TOM HalpaBlIeHUU.

JlocTrkeHne 3TUX 1enell 00ecreunBaeTcsl pelieHueM CIEIYyIoIUX 3a7ad B IMpolecce M3ydeHUus
Kypca GU3UKK Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHus:

npuoOpeTeHue CcUcTeMbl 3HaHUN 00 OOUMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJISpHYIO (HU3UKY, 3JEKTPOJMHAMHKY, KBAHTOBYIO (U3UKY M 3JIEMEHTHI
acTpo(U3UKH;

(dbopMupoBaHHE YMEHUI NPUMEHATh TEOPETUUECKUE 3HAHUS Ul OOBSCHEHUS GU3NUECKUX SIBICHUIN
B IIPUPOJIE U AJIS IPUHSTHS NPAKTUYECKUX PELICHUH B IOBCEAHEBHOM XKHU3HM;

OCBOEHME CIIOCOOOB PELICHUs pa3IMYHbIX 33Jau C SBHO 33JaHHOW (U3MUECKOW MOJeINbIO, 3a1ad,
MOJIpa3yMEBAIOIIMX CAMOCTOSITEIbHOE CO3JaHNE (PU3NUECKON MOJENH, aJeKBATHONW YCIOBUAM 3ajaudl, B
TOM YHCJIE 3a/1a4 HHXXEHEPHOI'0 XapakTepa;

[IOHUMaHUe (PU3NYECKUX OCHOB U TNPUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTHYECKUX ITPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIAZICHUE METOJAMU  CAMOCTOSITEJIbHOIO  IUIAHUPOBAHUS U IPOBEACHUS  (PU3MUYECKHUX
SKCIEPUMEHTOB, aHAJIM3a U UHTEPNpEeTaluu MHPOpMAIMU, ONPEAETICHUs JOCTOBEPHOCTH IOJYyYEHHOTO
pe3yibTara;

CO3/laHME YCIOBUH Ul Pa3BUTUA YMEHMH IPOEKTHO-MCCIENOBATEIbCKOM, TBOPYECKOMH
NeATelbHOCTH;

pa3BuUTHE HHTEpeca K chepaM npodecCuoHaTbHOM NesTeIbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO yrioyGunéHHBI YpOBEHb HM3Y4€HHUS Y4eOHOTro
npeamera «®Pu3nka» Ha ypOBHE cpeiaHero oOmiero oOpa3oBaHusi BbIOMpaeTcs OOy4aromuMucs,
IUTAHUPYIOIMMU IPOJI0JKEHUE 00pa30BaHMs O CHELUATBHOCTAM (PU3UKO-TEXHUUECKOTO MPOQUIIS.

BocnuraresbHbIi NOTeHIMA npeaMeTa «PU3HKa» peaanu3yercs yepes:

. [IpUBJICYEHUE BHUMaHUS OOYdYaIOUIMXCsl K LEHHOCTHOMY aCIEKTY M3Y4aeMbIX Ha ypoKax
SBJICHUM, OpraHu3anuio padoThl ¢ MOJTydyaeMOW Ha ypoke HHGpopmanued (QpU3MYECKOro COoJepKaHus,
BKJIFOYass MH(QOPMALMIO O COBPEMEHHBIX JOCTW)KEHHUAX (DU3MKM; aHAIM3 U KPUTHUECKOE OLIEHMBAHUE
uH(pOpMaIINH;

. NpPUMEHEHHE Ha YpOKe MHTEpPaKTHBHbIX (GopM  paboOThl ¢  OOyYarOUIMMHCA:
UHTEJUIEKTYaJbHBIX ~ UIpP,  CTUMYJIUPYIOIIMX  [IO3HABAaTEIbHYI0  MOTHMBALMIO  OOydaromuxcs;
IUJIAKTHYECKOTO TeaTpa, TIJie TMOJIydeHHble Ha YpPOKE 3HAaHUS OOBITPBIBAIOTCA B  TeaTpajbHbBIX
MOCTAHOBKAX; IPYMIOBOI paboThI MM pabOThI B Mapax, KOTOPbIE ydaT 00y4aronuXcsi KOMaHJHOU paboTe
Y B3aUMOJICHCTBUIO C IPYTUMHU 00YYaIOIIMMHUCS;

. WHUIIMMPOBAHUE U TOJIEPKKY HCCIIEA0BATEILCKOM JIEATENHOCTH OOyJaromuxcs B
paMKax peajau3allMd MMU WHAWBHUIYAJIBHBIX U TPYIIOBBIX HCCIEIOBATENBCKUX IMPOEKTOB, YTO JaeT



o0yJaromumMcsi BO3MOXKHOCTh IMPUOOPECTH HABBIK CaMOCTOSITEIIBHOTO PELICHHS MPOOJIEMBbI, pa3BHUBAET
yMEHUSI HaONI0JaTh MPUPOTHBIC SBICHHS, BBIIOJHATH OMBITHI M AKCIIEPUMEHTAIbHBIE MCCIECIOBaHUS C
WCTOJIb30BAHUEM HU3MEPUTENIBHBIX NPUOOPOB, (HOPMUPYET HABBIK TE€HEPUPOBAHHSA H  O(OpPMIICHUS
COOCTBEHHBIX HJEH, HABBIK ITyOJMYHOTO BBICTYIUICHHS TIepel ayAuTOpueH, apryMEHTHPOBAHUS H
OTCTaNMBaHUs CBOEH TOUKH 3pPEHUS;

. 3HAKOMCTBO cO cdepamu npodhecCuoHaIbHON NesTeIbHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMU Ha JTOCTHKECHUAX (PU3MUYECKON HAYKH, YTO CIIOCOOCTBYET
Pa3BUTHIO TMPEICTABICHHMA O BO3MOXHBIX cdepax Oyaymed npodeccHoHaIbHON IeSTeTbHOCTH,
CBSI3aHHOU C (PM3WKOM, MOATOTOBKA K JalbHEHIIEeMYy OOYYEeHHIO B 3TOM HAIPaBICHHHA M OCO3HAHHOMY
BBIOOPY OoOyUaronumucs oyayuiei nmpodeccuu;

. YCTAHOBJICHUE  JOBEPUTENIbHBIX OTHOLICHMSI MEXAY Y4YUTEIeM M  Y4YEHHUKaMH,
CHOCOOCTBYIOUIUX MMO3UTUBHOMY BOCIIPUSATHIO YJAIIUMUCS TPEOOBAHUM M IPOCHO YUUTENsl, aKTUBU3ALIUU
UX [T03HABATEIbHON JESITENbHOCTU U aKTUBHOCTH;

. noOyxJieHrue oOydaroumxcs K CoOMI0AEHUIO Ha ypOKe OOIIENPUHATHIX HOPM IMOBEAEHUS,
MpaBUJI OOIIEHUS CO CTApIIMMHU (YUUTENSIMU) U CBEPCTHUKAMU (ILIKOJIbHUKAMHU);
. HCII0JIb30BAHNE BOCIUTATEIbHBIX BO3MOXKHOCTEH CO/IEP)KaHUS yueOHOro MpeaMeTa yepes

JEMOHCTpAIMIO OO0yJarONIMMCS TIPUMEPOB OTBETCTBEHHOTO, TPa)XJTAHCKOTO IOBEJCHUS, TMPOSBICHHUS
YEJIOBEKOJTFOOHS ¥ J0OPOCEpACUHOCTH;

° opraHmaumo Hle(l)CTBa MOTI/IBI/IPOBaHHI)IX nu 3py,HI/IpOBaHHI)IX y‘IaHII/IX(Dﬂ HaaQ wu"x
HEYCITEBAIOIINMH OTHOKJIACCHHUKAMHU.

Ha wusydenne ¢usuku (yrayOon€HHBI yYpOBEHb) Ha YpPOBHE CpemHEro ooOmiero oOpa3oBaHHs
otBoautcst B 10-11 kmaccax — 168 wacoB (5 4acoB B HeeIo).
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» ®usuka (B 3 vactsx), 10, 11 xrace/ Yacte 1: l'engenmreitn J1.O., [lux FO.U; mox penakiueit Opiosa
B.A.; Yactp 2: I'eBnenmreitn JI.O., luk FO.W., nox penakuueit Opiosa B.A.; Yacte 3: ['enaeHmreiin
JI.D., Komxkxwmua A.B., JleBuer I'.M., OOmecTBO ¢ OrpaHM4eHHOW OTBETCTBEHHOCThIO «MOIL]
MHEMO3HWHA»»

» @®usmka, 10, 11 kmacc/ I'paué A.B., [Toroxes B.A., Canenkuii A.M., bokos IL.}IO., O6mecTBO ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO M3narenbckuii ienTp «BEHTAHA-I'PA®y; AkiimonepHoe 00111ecTBO
«31aTENBCTBO «IIpocBemenue»
» ®Ousuka, 10, 11 kmacc/ Kabapaun O.®., OpnoB B.A., OBenuuk J.E. u apyrue; moja penakuuen
[Tuackoro A.A., KabGapmuna O.®., AxnuoHepHoe ob6OmectBo «M3matenbctBo «lIpocBemnieHne»
» ®usuka, 10, 11 kmacc/ Kacksro B.A., O0mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «J[PODAY;
AKIIMOHEPHOE 00111ECTBO «3paTenbcTBO «IIpocsemienue»
» dusuka, 10 xmace/ IlypermeBa H.C., BaxeeBckas H.E., Hcaes JI.A.; mon penakuueii [lypeimeBoit
H.C., OOmectBo ¢ orpaHu4eHHONH OTBETCTBEHHOCThIO «/IPO®DA»; AkuuoHepHOe OOIIECTBO
«3gaTenbpCcTBO «IIpocsemieHue»
* ®usuka. Mexanuka, 10,11 kmacc/ Mskumes [.5., CunskoB A.3., OOmecTBo ¢ orpaHuueHHOU
oTBeTCTBEHHOCThIO  «JIPODAy»;  AkumonepHoe oOmiectBo  «M3marensctBo  «lIpocBemienue»
* @usuka. MounekynspHas ¢usuka. Tepmoaumnammka, 10 xmacc/ Mskumes [.5., CunskoB A.3.,
OO01ecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO «/IPODAy»; AxumonepHoe oOmiectBo «l3marenscTBo
«IIpocBemienue»

* Ousuka. OnekrpoaumHamuka, 10-11 xmacce/ Mskumes [.5., CunskoB A.3., OOmectBo ¢



OTPaHUYEHHOW  OTBETCTBEHHOCThIO  «/IPODA»;  AkumonepHoe  oOmectBo  «l3maTenbeTBO
«IIpocsemenue»



COJEPKAHUE OBYYEHUA

10 KJIACC
Pazpnen 1. HayuHblii MeTOX MO3HAHUS IPUPOBI.
dm3uka — QyHAaMeHTaIbHAas Hayka O mnpupojae. HayuHblii MeTOA TO3HAHUS M METOJBI

UCCIIeIOBAHUS (PU3NUYCCKUX SBIICHUH.

DKCIEpUMEHT U TEOpHUs B TpoLIecce Mo3HaHUs pupoasl. Habmoaenne u SKkcepuMenT B (hU3UKe.

Crnioco0bl n3MepeHust PU3NUECKUX BETMYMH (aHAIOTOBBIC M IIU(PPOBBIE U3MEPHUTEIbHbBIE TIPUOOPEI,
KOMIBIOTEPHBIC TATYMKOBBIEC CUCTEMBI).

[TorpenrHocT M3MepeHUH PU3MUECKUX BEINYHH (a0COTIOTHAS U OTHOCUTEINIbHAS).

MonenupoBanue (pU3MUECKUX SBJIECHUN U MPOLIECCOB (MaTepuaibHasi TOYKA, aOCOJIOTHO TBEPIOE
TEJ0, UJiealIbHas KUJIKOCTh, UJCANIbHBIN ra3, ToueuHbId 3apsan). ['unoresa. @u3znyeckuil 3aK0H, rpaHULIbI
€ro NpUMeHUMOCTH. Pu3ndeckasi TEOpHUsl.

Ponb 1 mecTo ¢u3uku B pOpMUPOBAHUN COBPEMEHHON HAyYHON KapTHHBI MUPA, B MPAKTUYECKOU
NEeITeNbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaxmuxKym.

N3mepenue cuibl TOKa W HAMPSDKEHHUS B LIETH TMOCTOSIHHOTO TOKA MPU MOMOIIM aHAJIOTOBBIX U
U (POBBIX U3MEPUTETIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ uQpoBoi Jabopatopueit mo ¢usuke. [Ipumepsr u3mepeHus GU3NIECKUX BETUINH
MIPU TIOMOIIIA KOMITBIOTEPHBIX TaTIYNKOB.

Paspnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrxeHrne. OTHOCUTEIBHOCTh MEXaHUUECKOTO BMKEHUs. CrucTema oTcuéra.

[Ipsimas 1 oOpaTHas 3aa4u MEXaHUKH.

Paanyc-BexkTop MaTepuanbHON TOUKH, €r0 MPOEKIUK Ha OCU CUCTEMBI KOOpAUHAT. Tpaekropus.

[lepemenienue, CKOPOCTh (CpeHssE CKOPOCTh, MTHOBEHHAs] CKOPOCTh) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIIMU HA OCU CUCTEMBI KOOpAUHAT. CII0)KEHHE NTEPEMENIEHUIN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBWXXEHHUE. 3aBUCHUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepHaIbHON TOYKU OT BPEMEHH U UX IpauKH.

CBoboaHOe TajieHue. Y CKOpeHrne CBOOOTHOTO MmajieHus. JIBmkeHue Tena, OpOIIeHHOTO 10T YIJIOM
K TOPU30HTY. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH M YCKOPEHHSI MaT€pUalbHOW TOUYKU OT BPEMEHHM U HUX
rpadukH.

KpuBonuueitHoe paBukeHue. JIBHKeHHME MaTepHalbHOW TOYKM IO OKPY)KHOCTH. YTJjoBas |
nuHeitHas ckopoctb. [lepros u yactora obpaiienusi. LlenTpoctpemuTensHoe (HOpMaabHOE), KacaTelbHOE
(TaHreHIMAIbHOE) U TIOJTHOE YCKOPEHHE MaTepHaIbHOM TOUKH.

TexHuueckne YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: CHUIAOMETP, JABUKEHUE CHAaps/iOB,
LEMHBbIe, [IecTepEHYaThIe U PEMEHHBIE MTepelaur, CKOPOCTHBIE JTHU(THI.

Hemoncmpauuu.

Mogenb cuctembl OTCUETA, UILTFOCTPALIUS KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBHKEHUSL.

CrocoObl UCCIIEIOBAHUS IBUKECHUI.

NnnrocTpanus npeaeabHoro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue IBUKEHHIA C UCTIOJIH30BAHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3ayXe U B Pa3peXEHHOM ITPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpoIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpanenue ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

[IpeobpazoBaHue yrioBOi CKOPOCTH B PELyKTOPE.

CpaBHeHME IyTeW, TPACKTOPUIA, CKOPOCTEN IBHKEHHSI OJJHOTO M TOTO € TeJla B Pa3HbIX CHCTEMax
OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npaKkmuKym.

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LIENBIO ONIPEIENECHNS MTHOBEHHON CKOPOCTH.

N3mepenune yckopeHHs MpU MNPSIMOJUHEHHOM pPaBHOYCKOPEHHOM JBWKEHUU 10 HAKIOHHOMU
IIJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH ITyTU OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUH.

W3mepenne yckopeHHs CBOOOJHOTO TaJeHHs (PEKOMEHIOBAHO WCIOJIb30BaHUE LU(PPOBOH
naboparopun).

W3yuenue nBukKeHHs Tena, OpOLIEHHOIO TOpuU3OHTalnbHO. IIpoBepka rumoressl o MNpsAMO
IIPONOPLIMOHAIBHOM 3aBUCUMOCTH MEX]y JAJIbHOCTBIO MOJETA U HAYAJIbHOM CKOPOCTBIO TEA.

W3ydeHnue nBUKEHMS TEJa 110 OKPYKHOCTH C IOCTOSIHHOW MO0 MOYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH IIEpHO/Ia 0OpallieH!s] KOHUYECKOTO MasiTHUKA OT €ro MmapaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii 3akoH Herotona. HMHepuuanbHble cucTeMbl OTCYETA. IIpMHIMI OTHOCHTEIBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (ONPEAETICHUE, IPUMEDBI).

Macca Tena. Cuna. [IpuHuun cyneprno3unuu Cuil.

Bropoit 3akoH HbroTOHa [11s1 MaTepruabHON TOYKH.

Tperwnii 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKO0H BCEMHPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHOW MacCCHI.

Cuna TsxecTH. 3aBUCUMOCTh YCKOPEHHsSI CBOOOJHOIO MaJEHUs OT BBICOTHI HAJ MOBEPXHOCTHIO
IUTAHEThI U OT reorpaduueckoil mupoThl. JIBH>keHne HEOECHBIX TNl M UX CIIYTHHKOB. 3akoHbl Kemmepa.
[IepBas kocmMu4eckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, IBHKyIIErocs ¢ yCKOPEHHEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOJBXKEHUS U cuiia TpeHus mokos. Kosddumument
TpeHus. Cuiia CONpOTUBIICHUS NIPU JBM)KEHUU Teja B KHUJIKOCTU WUJIU ra3e, e€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJILHOTO JIBH)KEHUSI.

Hasnenue. ['mapocrarnueckoe gasiaenune. Cuiia Apxumena.

Texnuueckne ycTpoiicTBa W TEXHOJOTHYECKHE  IPOLIECCHI:  MOAUIUIMHHUKH,  JBM)KEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habnronenue ABMKEHUS TN B HHEPLHUAIBHBIX U HEMHEPIHUAIBHBIX CUCTEMAaX OTCUETA.

[IpuHLIKIT OTHOCUTEIBHOCTH.

Kauenne nByX HUIMHAPOB WM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO
HEWHEPLHAIBHON CUCTEMBI OTCUETA.

CpaBHEHME paBHOJECHCTBYIOLIEH MPUIOKEHHBIX K TEIy CUJ C MPOU3BEICHUEM MaccChl Tela Ha €ro
YCKOPEHHUE B HHEPLUAIBHOMN CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHMKAIOIIUX B PE3YJbTAaTe B3aUMOJICHCTBUSA TEIL.

N3mepenune macc o B3auMOJEICTBUIO.

HesecomocTs.

Bec tena nmpu ycKOpeHHOM MOABEME U MaJICHUN.

LlenTpoOekHbIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

Yuenuueckuit skcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

N3mepenue paBHOACHCTBYIONICH CUJI IPU ABMXKEHUU OpycKa 10 HAKJIOHHOM MJIOCKOCTH.

[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBIXKEHUSI OpycKa MO HAKIOHHOW IMJIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE U PE3UHOBOM 00paslie, OT
ux nedopManuu.

W3yueHne BMKEHUSI CUCTEMBI Tell, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM Yepe3 JErkuii GIox.

N3mepenne ko3 PUIIMeHTa TPEHHUS [0 BEIUIHUHE YIIIOBOro Kodddurpenta 3aBucuMoct Frp(N).

HccnenoBanue IBMKEHUS OpycKa MO HAKIOHHOM IJIOCKOCTH C HEPEeMEHHBIM KO3(pPHIHEHTOM
TPEHHUS.

W3ydeHne nBMKEHMSI IPpy3a Ha BaJly C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.



AbcomotHO TBEpAOE Teno. [locTynaTenbHOe U BpamaTelbHOe IBIKEHUE TBEPAOTO Tena. MoMEHT
CWJIBI OTHOCHUTENILHO Ocu BpaieHus. [lnedo cuiibl. CrnoxeHue cuil, NPUIOKEHHBIX K TBEPIOMY TEly.
IleHnTp TsKECTH TENA.

VYcnoBust paBHOBECHS TBEPIOIO TeEINA.

YcToitunBoe, HeycToH4IMBOE, 6e3pa3InIHOe PABHOBECHE.

TexHnueckre yCTpOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEWH, CTPOMTEIBHBIM KpaH,
peléryaTble KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuKxym.

HccnenoBanue ycioBuil paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILLIEHUSI.

KoncTpynpoBanue KpOHIITEHHOB U PACYET CUJT YIPYTOCTH.

N3yuenne ycTOM4MBOCTH TBEPAOTO TEJIA, UMEIOIIErO IUIONIA/(b ONIOPHI.

Tema 4. 3axonvl coxpanenusn 6 Mexanuxe.

Nmnynec MaTepuanbHOW TOYKH, CHCTEMbl MaTepHallbHbIX ToueK. LleHTp Mmacc cucremsl
MaTepHUaJIbHBIX TOUeK. TeopeMa o IBUKEHUH 1IEHTpa Macc.

Nmmynbc cuiibl 1 UI3MEHEHHE UMITYJIbCca Tela.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTnBHOE IBIDKEHUE.

MowMmeHT ummysabca MaTepualbHON Touku. [IpeacraBieHue O COXpaHEHMHM MOMEHTa HMMITyJbca B
LEHTPAJIbHBIX MOJIAX.

PaGora cunbl Ha MajoM M Ha KOHEYHOM mepemelnieHud. ['paduyeckoe mpenacraBieHue padOTHI
CHJIBL.

MoniHOCTb CHIIBIL.

Kunerndeckast sHeprusi MarepuaibHOM TOUkH. TeopemMa 00 M3MEHEHHWH KHUHETHYECKOW SHEPruu
MaTepuaabHON TOUKH.

[ToreHumaneHble U HemoTeHUMANbHbIE Ccuibl. [loTeHnmManbHas sHeprus. [loTeHnumanbHas >HeEprus
yrapyro nedhopMHUpOBaHHON NpyxuHbL. [loTeHIManbHas 3HEprust Tena B OJHOPOJHOM TPaBUTAIIHIOHHOM
nosie. [loTeHnManbHas SHEPrus Tejia B TPAaBUTALMOHHOM TI0JIE€ OJIHOPOJIHOTO Iiapa (BHYTPH U BHE ILApa).
Bropas kocmuueckas CKopocTb. TpeThsi KOCMUYECKAsE CKOPOCTb.

CBs13b pabOThI HEMTOTEHIIUATIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOM SHEPTUH CUCTEMBI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKON SHEPTHUN.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

VYpaBHenue bepHymuM i MACATBHOW JKUJIKOCTH Kak CIEACTBUE 3aKOHA COXpaHEHUs
MEXaHUYECKOM IHEPTHUU.

TexHnueckre yCTpOMCTBA U TEXHOJIOTMYECKUE IMPOLECCHI: JIBUKEHHE PAKET, BOJOMET, KOIED,
MPYXKUHHBIA TUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Hemoncmpauuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

N3mepenne MOIUTHOCTH CHJIBI.

V3MeHeHue sHepruu Tesa Mpyu COBEPIIEHUHN paboThI.

B3aumHble npeBpalieHus KUHETUYECKOW M MOTEHIMAIBHOM SHEPTUi MpHU IEHCTBUU HA TEJIO CHIIBI
TSPKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruM MpU CBOOOTHOM Ha/IeHHH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomuol, npaKmMuKym.

N3mepenue uMmmyibca Tesna no TOpMO3HOMY IyTH.

W3MepeHne cuitbl TSIru, CKOPOCTH MOJIENHN SJIEKTPOMOOHIIS K MOIITHOCTH CUJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYIILCOM CHJIBL.

HccnenoBanue coxpaHEeHUs UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.



N3mepeHne KUHETUYECKOW SHEPTUH TeJla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TIOTEHIIMAIBHOM SHEPruy NMPYKUHBI ¢ pabOTON CHIIBI TPEHUSL.

Omnpenenenne pabOThI CHIIBI TPEHUS MPH IBUYKCHUH TeJla 10 HAKJIOHHOW TIOCKOCTH.

Paznea 3. Moaeky/sipHasi puznka ¥ TepMOAHHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopULL.

OcHOBHbIE MOJIOXKEHUS MOJEKYIsipHO-KuHeTnyeckoi teopun (MKT), ux onbiTHOe 060CHOBaHHUE.
Huddysus. BpoyHoBckoe nBwkeHHe. XapakTep IBWKECHHS M B3aUMOJICHCTBUS YaCTHIl BEUIECTBA.
Mogenu cTpoeHHs ra30B, KUIKOCTEH U TBEPABIX TeT U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX
Moieneit. Macca u pa3mepsl MoJiekyi (aroMmoB). KonmuectBo Bemiecta. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. TemmepaTypa u criocoOsl €€ n3mepenus. [llkana temmneparyp Llenbcus.

Mopnens wuaealbHOTO raza B MOJEKYISPHO-KMHETUYECKOM TEOpUHU: YacTHULbl ra3za JABHKYTCA
XA0THYECKH U HE B3aUMOJECHCTBYIOT APYT C IPYrOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcoisifoTHasi Temmeparypa (Imkana
temreparyp KenbBuna). 3akon JlansToHa. M3ompoiiecchl B naealbHOM T'a3e C MOCTOSIHHBIM KOJIMYECTBOM
BelecTna. ['paduueckoe npeacraBieHne U30MPOLIECCOB: U30TEPMa, U30X0pa, H300apa.

CBsi3p MeXIy JaBJIEHHEM M CpeAHEW KHWHETHMYECKOM SHEprueil MocTynaTelnbHOro TEMJIOBOIO
JBUOKEHHUSI MOJIEKYJ HJEaIbHOTO Ta3a (OCHOBHOE YpPaBHEHHE MOJIEKYJISPHO-KHUHETUYECKONH TEOpHH
UJICATHHOTO Ta3a).

CBsi3p  aOCOJIIOTHOM TeMIIepaTypbl TEPMOJWHAMHYECKOM CHCTEMBI CO CpeAHEH KHHETHYECKOU
SHEPTrUel MOCTYNAaTEeNIbHOTO TEIUIOBOTO JBUKEHUS €€ YacTHII.

Texnuueckne yCTpoiiCTBA M TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETpP, OAPOMETp, MOTyueHHe
HaHOMAaTepHUasoB.

Hemoncmpayuu.

Mopenu 1BUKEHHSI YaCTHUIL BEILIECTBA.

Monenbs OpOyHOBCKOTO JIBUKEHHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUYKEHUSI.

Judbdysust sxuakocTei.

Monens onbiTa LlTepHa.

[IputskeHue MoJIEKyI.

Mogenu KpUCTAIIIMYECKUX PEIETOK.

Habmronenue u riccnenoBanue U30MpoIecCoB.

Yuenuueckuit 3xkcnepumenm, nadopamopnsvie padbomut, nPAKMUKyMm.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEINIOBOIO PaBHOBECHS IPU TEINIOOOMEHE MEKY ropsideit
U XOJIOTHOM BOJIOM.

W3ydyeHne  M30TEpMHUYECKOTO  Mpolecca  (PEKOMEHJOBAHO  HCIOJb30BaHUE  IU(PPOBOI
J1a00paTOPHH).

N3yuenune n30XopHOro mnpouecca.

N3ydenue nzobapHOTO Mpoiiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawtunol.

Tepmogunamuueckass (TJZ]) cucrema. 3amaHue BHEMIHUX YCIOBHHM JJIs TEPMOJAMHAMUYECKOM
cucTeMbl. BHelHMe U BHyTpeHHME nlapaMeTpbl. [lapaMeTpsl TepMOIMHAMUYECKON CUCTEMBI KaK CpEIHHE
3HAYEHUS BEJIMYUH, ONMCBIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hawamo TtepMmoauHaMuky. (CaMONpOU3BOJIbHASA —pENaKCAllUs —TEPMOAMHAMHYECKOU
CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopnens HacalbHOTO ra3a B TEPMOJUMHAMHMKE — CHCTEMa YpAaBHEHMI: ypaBHeHUE MeHpeneeBa—
Knaneiipona u BeIpaXeHHE Il BHYTPEHHEHW DHEPrUH. YCIOBUS NMPUMEHUMOCTU 3TOM MOJEIU: HHU3Kas
KOHLIEHTpAlLlUsl YacTHULl, BBICOKUE TEMIIEpAaTypbl. BrlpakeHHe Al BHYTPEHHEW SHEPIUM OJHOATOMHOI'O
UJICATIHOTO Ta3a.

KBa3ucraTnueckre U HECTATUYECKUE TPOLIECCHI.



OneMeHTapHas paboTa B TepMOAMHAMUKE. Brrumcienue paboTel mo rpaduky mnpouecca Ha pV-
JUarpaMme.

Temmonepenaua kak crnocod M3MEHEHUS BHYTPEHHEH SHEPTUM TEPMOJIUHAMUYECKONW CHCTEMBI 0e3
coBepieHus padoThl. KOHBEKIIHS, TETUIONPOBOHOCTD, H3ITy4EHUE.

KomnuectBo temnotel. TernoéMmkocTe Tena. YaenpHas M MOJISIPHAsT TEIUIOEMKOCTM BELIECTBA.
VpaBHenue Maitepa. YaenpHas TEIUIOTa CropaHvsl TOIUIMBA. Pacyér konaumyecTBa TEIUIOTHI MPHU
terwionepenaye. [lonstie 06 aguadaTHoM mpoiecce.

[lepBrlii 3aK0H TepMoaAMHAMUKU. BHyTpeHHss sHeprus. KomuuecTBo TEmIoTsl U paboTa Kak Mepbl
W3MEHEHUS BHYTPEHHEH YHEPTrUU TEPMOIMHAMHYECKOU CUCTEMBI.

Bropoit 3akoH TepMOJIMHAMHKHU JJii PAaBHOBECHBIX ITPOIIECCOB: 4Yepe3 3aJaHHOE PaBHOBECHOE
COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBl TPOXOJUT E€IUHCTBEHHass aauabara. AOCOJIIOTHas
TeMreparypa.

BTtopoii 3akoH TepMOAMHAMUKH JIJII HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IepeaaTh TEIUIOTY
or Ooyiee XonogHOro Tena K Oojee Harperomy 6e3 kommeHcanuu (Kmaysuyc). HeoOpatumocth
MIPUPOJIHBIX MPOIIECCOB.

[Tpuniumne! gerictBus TermoBbix mamuH. KIT/I.

MakcumanbHoe 3HaueHue KII/. uxn Kapho.

DKOJIOTHYECKHE AaCTeKThl HCIOJb30BAHMS TEIUIOBBIX JBUTATENe. TermiaoBoe 3arps3HEHHE
OKpYKaroIllenl Cpeibl.

TexHuueckne yCTPOWCTBA W TEXHOJOTHYECKUE TPOIECCHI: XOJOAWIBHHUK, KOHJIWUIIMOHED,
JU3ENTbHBIA M KapOIOpaTOPHBIA JBUTATEIH, TapoBas TypOWHA, MOJTyYEHUE CBEPXHU3KUX TEMIIEpPaTyp,
YTHWIN3AlAS ~ «TETUIOBBIX»  OTXOJIOB C  HCIOJB30BAHMEM  TEIUIOBOIO  HAcoca,  yTHIW3AIus
OMOOPTaHMYECKOTO TOTTUBA ISl BRIPAOOTKH «TETNIOBOW» M DJIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3menenue temmnepatypsl pH ainadaTHYeCcKOM pacIIupEHUH.

Bo3nymiHoe orauao.

CpaBHEHHE YJIETbHBIX TEMJIOEMKOCTEN BEIIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEH SHEPTHH.

WccnenoBanue annabaTHoro mpoiecca.

KomneroTepHbie MOIE€IM TEIIOBBIX JBUTaTEICH.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

N3Mepenne ynenbHOM TeI0EMKOCTH.

HccnenoBanue mpoiecca OCThIBaHUS BELIECTBA.

HccnenoBanue annabaTHoro mpoiecca.

N3yueHnne B3aUMOCBS3U 3HEPIUU MEKMOJIEKYJISIPHOIO B3aUMOJCHCTBUS U TEMIIEPATypbl KUIICHUS
JKUIIKOCTEM.

Tema 3. Azpecammnvie cocmoanusn eeuwjecmea. Pazoevie nepexoou.

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kureHue. Y ieibHasi TeraoTa napooOpa3oBaHHsl.

Hacpiniennple 1 HeHachlllleHHbIE Tapbl. KauecTBeHHass 3aBUCHUMOCTb IUIOTHOCTH W JAaBJICHHS
HACBIIEHHOTO Tapa OT TeMIIepaTypbl, UX HE3aBHUCUMOCTh OT 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTD
TEeMIIePaTypbl KUIIEHUS OT JABJIEHUS B KUJKOCTH.

BrnaxxHocTh Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIbHASI BIAYKHOCTb.

TBépmoe Tteno. Kpucramnuueckue u amopdHble Tena. AHU3OTPONHUS CBOMCTB KpPUCTAIIOB.
[InaBneHue u KpuctauM3alus. Y aenbHas TeroTa miasiaeHus. Cyonumarus.

Hedopmarnuu tBEpHOTO Tena. PacTsokenue u cxarue. Cnsur. Moayns FOnra. Ilpenen ynmpyrux
negopmaruii.

TennoBoe pacmupeHue >XUAKOCTEH u TBEPABIX Ten, OOBEMHOE M JNUHEHHOE pacuIupeHue.
AHTapMOHHU3M TETUIOBBIX KOJIEOAHUN YaCTHUI[ BEIIeCTBAa KaK MPHYMHA TEIJIOBOTO PACHIUPEHHUs Ten (Ha
KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue >HEPTHH B (ha30BBIX MEpexoax.

YpaBHEHHE TEIIOBOTO OanaHca.



[ToBepxHnocTHOE HaTspKeHHE. KOA(h(DUIIMEHT MOBEPXHOCTHOTO HATsDKCHUS. KanmsipHbIe SBICHUS.
JlaBiieHME TTOJ UICKPUBJIEHHON OBEPXHOCTHIO kuaKocTU. Dopmyna Jlammaca.

TexHuueckre yCTPOMCTBA M TEXHOJOTMYECKHE MPOIECCHI: >KUJKHUE KPUCTALIbI, COBPEMEHHbIC
MaTepuabl.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiiCTBa HACBIIIIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITHI ¢ MBUIBHBIMHU TIJIEHKAMH.

CmauuBanue.

Kanwmnspusie siBneHust.

Mopenu HEeHbIOTOHOBCKOM KHIKOCTH.

Crioco0Obl U3MEPEHUS BIAKHOCTH.

UccnenoBanue HarpeBaHus U MIIABJICHUS KPUCTANTMYECKOTO BEIIECTBA.

Buner nedopmannii.

Ha6nronenue mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3yuenne 3aKkOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IIABJICHUS JIbJA.

N3yueHune CBOKCTB HACHIIEHHBIX TAPOB.

N3mepenune abCcomOTHON BIXKHOCTH BO3/AyXa U OIEHKA MAacChl MTAPOB B TIOMEIICHUH.

N3mepenune koa¢duiinenTa moBepXHOCTHOTO HATSHKEHUS.

N3zmepenne moayns FOnra.

HccnenoBanue 3aBucuMocTd AeGopMaiui pe3nHOBOTo 00pasiia OT MPHIIOKEHHOM K HEMY CHJIBI.

Pasznen 4. DiiekTpoauHaMuKa.

Tema 1. Dnekmpuueckoe none.

DJieKTpu3alusa Tel U e€ MpOosIBICHUS. DJIEKTpUYeCKuil 3apsa. JIBa BUlla 3JIEKTPUYECKUX 3aPsI0B.
[IpoBOIHMKH, JUANEKTPUKKA W TOJYNPOBOJHHUKUA. DJIEMEHTApHBIM SJIEKTPUYECKUM 3apsl. 3akoH
COXpaHEHUs MEKTPUUECKOT0 3apsa.

B3aumoperictBue 3apsnoB. Toueunsie 3apsabl. 3akoH KynoHa.

Onekrpuyeckoe nosie. Ero neiicTBre Ha 3IeKTPUIECKUE 3apsi/bl.

Hanpsoxk€aHocTs anextpudeckoro nouisd. [IpoGublit 3apsa. JIuaum HanpsHyKEHHOCTH AJIEKTPUYECKOTO
noss1. OZHOPOIHOE IIEKTPUYECKOE TOJIE.

[loTeHUManbHOCTh  BJIEKTPOCTATUYECKOrO MOoJisl. Pa3HOCTP NOTEHIMAIOB W HaIpsKEHUE.
[loTreHuunanpHas 3HEprus 3apsaa B 3JIEKTPOCTATUYECKOM MoJje. [loTeHnuan 3neKkTpocTaTuueckoro moJis.
Cesi3p  HampsHKEHHOCTH TOJISI M PA3HOCTU TMOTEHLHUANOB JJIs  AJEKTPOCTATHUECKOTO Moy (Kak
OJIHOPOJHOTO, TaK ¥ HEOHOPOIHOTO).

[IpuHUUI Cyneprno3UIUu JIEKTPUYECKUX MTOEH.

[Tone Toueunoro 3apsiaa. [lone paBHOMepHO 3apspkeHHOM cdepsbl. [lone paBHOMEPHO 3apsKEHHOTO
nmo o0bémy 1mapa. I[lojge paBHOMEpHO 3apsDKEHHOM OECKOHEYHOW IUIOCKOCTH. KapTuHbl JHHHMA
HaIpsHKEHHOCTHU 3TUX MOJIEW U SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM IOJIE. Y CIOBUE PABHOBECHUS 3apsJIOB.

JIMBIIEKTPUKY B 3JIEKTPOCTATUUECKOM MoJIe. J{uanexkTpruieckasl MpOHUIIAaEMOCTh BEIIECTBA.

Konnencarop. D1eKTpo€MKOCTh KOHACHCATOPA. DIEKTPOEMKOCTh IIIOCKOTO KOHAEHCATOPA.

[TapannensHO€ coenrHeHne KOHieHcaTopoB. [locnenoBarenbHOe COETMHEHNE KOHIEHCATOPOB.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

JIBU>KEeHME 3apsKEHHON YacTHUIbI B OTHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckre YCTpPOMCTBA M  TEXHOJOTHMYECKHE IMPOILECChl:  AIIEKTPOCKOI, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alIUTa, 3a3€MJICHHE AIIEKTPOIIPUOOPOB, KOHAEHCATOPkI, TeHepaTop Bau ae ['paada.

Jemoncmpayuu.



YCTpOUCTBO U IPUHLMUII JEHCTBUSA dJIEKTPOMETPA.

DNEKTPUUYECKOE MOJIE 3aPSHKEHHBIX IIAPUKOB.

DNEKTPUUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHMKH B 3IEKTPUUECKOM TMOJIE.

DNeKTpoCTaTUYECKas 3alluTa.

YCTpolcTBO U ACMCTBHE KOHJAEHCATOPA MOCTOSIHHOM M IEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIOLIAAH IUIACTHUH, PACCTOSIHUS MEXKTY
HUMH U TUIJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUUYECKOro MOoJIsl 3apsyKEHHOTO KOHAEHCAaToPa.

3apsaka U pa3psKa KOHIACHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomuol, npaKmuxym.

OneHka cu B3aMMOJICHCTBUS 3aps’KEHHBIX TEll.

Habmionenue mnpeBpallleHuss SHEPrUM 3apsyKEHHOTO KOHAEHCATOpa B SHEPTUI0  M3JIy4eHUs
CBETO/INO/1A.

N3ydeHne nmpoTekaHus TOKa B IIEMH, COJIepKalleil KOHIeH caTop.

Pacnipenenennie pa3sHOCTH TOTEHIMAIOB (HANPSKEHUs) TPH TIOCIEIOBATEIPHOM COSIUHEHUHN
KOHJICHCATOPOB.

HccnenoBanue paspsia KOHAEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmoannsiil IneKmpuyecKuil mok.

Cuina toka. [TocTosSIHHBIN TOK.

VYcroBus CyliecTBOBaHUS MMOCTOSIHHOTO 3JIEKTpHUUeckoro toka. Mcrounnku toka. Hanpsokenne U u
S/C é.

3akoH OMa Jj1s1 ydacTKa Lenu.

DNEeKTpUYECKOe CONPOTUBIIEHHE. 3aBUCUMOCTh COMPOTUBIICHUS OJHOPOJHOIO MPOBOJHMKA OT €T0
JUIMHBI U IJIOMAU NONEPEYHOTO CEYEHUS. Y IEIbHOE CONMPOTUBIICHUE BEIIECTBA.

[locnenoBarenpHOE,  HapayieIbHOE,  CMEIIAHHOE  COCOUHEHHWE  MPOBOJHMUKOB.  Pacuér
pa3BeTBIEHHBIX AMEeKTprueckuXx menei. [Ipasmma Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH JIxoyns—Jlenna.

MoniHOCTh 3JEKTPUYECKOTO TOKA. TernoBast MOUTHOCTb, BbIJIEISIEMAsl HA PE3UCTOPE.

OJIC um BHyTpeHHee CONpPOTHBIICHHE HCTOYHMKA TOKAa. 3akoH OMa is TOJHOW (3aMKHYTOM)
ANEKTPUUECKOM 1enu. MomHOCTh UCTOYHUKA TOKa. KopoTkoe 3aMbIkaHue.

KonzeHcarop B ienu NOCTOSIHHOTO TOKa.

TexHuueckre yCTpONCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: aMIIEPMETP, BOJBTMETP, PEOCTarT,
CYETUHMK JIEKTPUUYECKON SHEPTUM.

Hemoncmpauuu.

N3mepenue cuibl TOKa U HAPSHKEHUS.

HccnegoBanue 3aBUCUMOCTU CHIIBI TOKA OT HAIpPSKEHUs JJI1 PE3UCTOPA, JIaMIlbl HaKaJIUBaHUS U
CBETOMO/1a.

3aBUCUMOCTbH CONPOTUBIICHUS LHWJIMHIPUYECKUX NPOBOAHUKOB OT JJIMHBI, IUIONIAJAH MONIEPEYHOTO
CEYEHMS U MaTepHaa.

HccnegoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONPOTUBIICHUS IPU MTOCTOSIHHOM HAIPSKEHUU.

[Ipsmoe wusmepenne IJIC. KopoTkoe 3amMblkaHUWE TalbBaHUYECKOIO JJIEMEHTAa U OIIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObl coelMHeHNs UCTOYHUKOB Toka, DJ]C Garapeit.

HccnepoBanue pa3HOCTH NOTEHLIUAIOB MEXIY MOJIFOCAMHU MUCTOYHHUKA TOKA OT CHJIBI TOKA B L[EMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomut, npaKkmuKym.

HccnenoBanue CMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOTO COMPOTUBICHUSI TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANIPSDKEHUS [T JIAMITbl HAKaTUBaHUSL.

YBenuueHue mpesena u3MepeHus amnepMerpa (BoIbTMETPa).



N3mepenune 3/1C u BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

HccnenoBanue 3aBucumoctu OJ[C rajpBaHHYECKOTO 3JEMEHTa OT BPEMEHH IIPU KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMAJIOB MEKY IIOJOCAMU UCTOYHHUKA TOKA OT CHJIBI TOKA B LIEIIH.

HccnenoBanue 3aBUCMMOCTH 0JIE3HON MOLTHOCTH UCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuyeckass MPOBOJUMOCTb pPa3IMYHBIX BEHIECTB. OJIEKTPOHHAs IPOBOJUMOCTH TBEPABIX
METaJJIOB. 3aBUCUMOCTb CONPOTUBIICHUSI METAJIJIOB OT TeMIepaTypbl. CBEpXIIPOBOIUMOCTb.

OnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs U MPUMECHAs IPOBOJIUMOCTD HOJYIPOBOIHUKOB. CBoiicTBa p—N-
nepexona. [loyynmpoBoHUKOBBIE TPHUOOPHIL.

DNEeKTPUYECKUM TOK B AJIEKTPOJUTAX. DJIEKTPOJUTUUYECKAS TUCCOIUAIUA. DICKTPOJU3. 3aKOHBI
@apanes U JJIEKTPOIU3A.

OnexTpuueckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOATEIbHBIN pa3psa. Pasnuunble TUIIBI
CaMOCTOSTENBHOTO pa3psana. Mousnus. [Inazma.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE NMPUMEHEHME: ra3opa3psIHbIE JaMIlbl, 3JIEKTPOHHO-
Jy4yeBasi TpyOKa, OJYIPOBOIHUKOBBIE TPUOOPHI: U0, TPAH3UCTOP, POTOANOMA, CBETOANO, TalIbBAHUKA,
paduHUpPOBaHNE ME/IY, BbIIJIABKA aTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB AJIEKTPOJIUTOB.

3akoHbI 35ekTponn3a Papanes.

HckpoBoii pa3psaa ¥ NpOBOAUMOCTb BO3AYXa.

CpaBHeHHE MPOBOIUMOCTH METAIJIOB U MOJIYIPOBOIHUKOB.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

HaGnronenue anexkrponusa.

W3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJNBT-aMIIEPHON XapaKTepUCTUKU JHOIA.

Du3nyecKNil NPaKTUKYM.

CriocoObl  M3MepeHuss (U3NYECKUX BEIMYMH C HCIHOJIb30BAHMEM aHAJIOrOBBIX M IU(POBBIX
U3MEpPUTENbHBIX MPUOOPOB M KOMIBIOTEPHBIX IJATYMKOBBIX CHCTEM. AOCONIOTHBIE U OTHOCHTEIbHbBIE
MOTPEIIHOCTH U3MepeHuit pu3nyeckux BeauuuH. O1eHKa rpaHul] MOTPEIIHOCTEH.

[IpoBenenne KOCBEHHBIX W3MEpPEHUH, HCCIECIOBAHUM 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH,
MPOBEpKa TMPEUIOKEHHBIX THUMOTe3 (BBIOOp M3 pabOT, OMHCAHHBIX B TEMaTHYECKHX pazjenax
«YYeHHUeCKU IKCIIEPUMEHT, J1a00paTopHbIe pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBSI3H.

W3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kimacce oOCylIecTBISETCS C  y4ETOM
COJIepKaTeIbHBIX MEXKIPEJAMETHBIX CBsI3eH C KypcaMHM MaTeMaTHKH, OHOJOTHH, XUMUU, Teorpaduu u
TEXHOJIOTHUHU.

Mesicnpeomemmnovie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO06 HAYUHO20 NO3ZHAHUA: SBICHUE,
Hay4HbI (akT, runoresa, Qu3MUecKas BEJIWYMHA, 3aKOH, TEOpHs, HaOJIOJCHUE, HKCIIEPUMEHT,
MOJIeIUPOBAaHUE, MOJENb, U3MEPEHHE, OTPEUIHOCTH M3MEPEHUH, U3MEpUTENIbHbBIE MTPUOOPHI, HUPpOBas
nabopaTopHsl.

Mamemamuka: peuieHue cucteMbl ypaBHeHMH. JIuneitHas QyHkuwms, napabona, rumnepOoina, UX
rpaduku U cBoiictBa. Tpuronomerpuueckre (GpyHKIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIIMKM Ha OCH KOOPJAUHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexaHn4yeckoe IBMKEHHE B JKUBOM mpupoje, 1uddy3us, 0cCMOC, TEI000MEH KUBBIX
OpPraHu3MOB, TEIIJIOBOE 3arpsi3HEHUE OKPYKAIOLIEH cpe/ibl, yTHIN3alusd OnOOPraHMueCcKoro TOIUINBA IS



BBIPAOOTKH «TEIUIOBOM» W DJIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSHKCHHWE M KANMWUISIPHBIC SIBICHUS B
MIPUPO/IE, JIEKTPUUECKUE SIBJICHUS B )KUBON IIPUPO/IE.

Xumusa: JUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHHE aTOMOB U MOJIEKYJ, MOJIb BELIECTBa,
MOJIIpHAsI Macca, MOJYYEHNE HAaHOMATEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, )KUIAKOCTEW U ra3os,
KUJKAE KPUCTAUIbI, DJEKTPUUYECKHE CBOMCTBA METAUIOB, DSJEKTPOJIUTHYECKAas JIUCCOLUALUS,
rajbBaHUKa, dJIEKTPOHHAS MUKPOCKOTIHSL.

T'eocpagpua: BnaxXxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocua: tnpeoOpa3oBaHWE [BWKECHUH C HCIOJIB30BAHMEM MEXaHU3MOB, YUYE€T CyXOro H
KUJKOTO TPEHUSI B TEXHUKE, CTAaTUYECKHE KOHCTPYKIMU (KPOHIITECHH, peméTdyarbie KOHCTPYKIIHH),
WCIIOJIb30BAHUE 3aKOHOB COXPAHEHUSI MEXaHUKH B TEXHHKE (THPOCKOI, BOJOMET U APYTUE), BUTATEITh
BHYTPEHHETO CropaHus, IapoBas TypOWHa, OBITOBOM XOJIOAWJIBHUK, KOHJWIUOHEP, TEXHOJOTUU
MOJYyYCHUS COBPEMEHHBIX MAaTepuajoB, B TOM UHCJIE HAHOMATEPHAIOB, W HAHOTEXHOJIOTHH,

ANMEKTpOCTaTUYeCKast  3alluTa, 3a3eMJIEHHE  DJIEKTPOIPHUOOPOB, ra3opaspsiHble  JIaMIIbI,
MOJTyITPOBOTHUKOBBIE TIPHOOPHI, TaThbBAHHUKA.
11 KJIACC

Pasnen 4. DiiekTpoanHaMuka.

Tema 4. Macnumnmnoe none.

B3anmopeiicTBe TMOCTOSIHHBIX MAarHWTOB M MPOBOJHHMKOB € TOKOM. MarnutHoe mose. Bekrtop
MAarHuTHOM MHAYKIMH. [[puHIMN cynepno3unmym MarHuTHBIX 1oJiel. JIMHUM MarHUTHOM WHTyKIUH.

MaruutHoe 1oJie MPOBOJHHKA C TOKOM (IIPSIMOTO NMPOBOJHHUKA, KATYIIKHM M KPYroBOTO BUTKA).
OmneIT Opcrena.

Cuna Amriepa, €€ HanpaBJIE€HUE U MOTYJIb.

Cuna JlopeHia, e€ HampaBlICHME W MOAYJb. [[BHKEHHE 3apsyKEHHOM 4YacTHIBI B OJHOPOTHOM
MaraHutHoM noJie. Pa6ota cuner Jlopenma.

MarnuTHO€ noJie B Bemectse. @eppoMarHeTuky, napa- 1 1MaMarHeTUKH.

TexHnueckne ycTpoHCTBAa M TEXHOJIOTMUECKHE IMPOLECCHI: MPUMEHEHUE MOCTOSIHHBIX MArHUTOB,
AIIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, FNEKTPOABUraTENb SIKOOU, YCKOPUTETHU 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMII MHOYKIMM MarHUTHOTO TOJS TOJIOCOBOTO U TMOJKOBOOOPA3HOTO MOCTOSHHBIX
MAarHUTOB.

KaprtvHa nuHMN MarHUTHOM WMHAYKUMM NOJIS JUIMHHOIO MIPSMOrO IMPOBOJAHMKA M 3aMKHYTOIO
KOJIBLIEBOTO IPOBOJHHUKA, KATYILIKH C TOKOM.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cua Amrepa.

HetrictBue cuiibl JIopeHI1a Ha HOHBI AJIEKTPOJIUTA.

Habnronenue ABMKEeHUS MTydKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT AEHCTBUS MEKTPOU3MEPUTENBHOTO TPUOOPA MArHUTOIICKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnegoBanue MarHuTHOTO MOJIsl HOCTOSSHHBIX MAarHUTOB.

HccnenoBanue cBOCTB (heppoMarHeTUKOB.

WccnepoBanue AeCTBUS MOCTOSIHHONO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiiel Ammepa.

N3yuenune 3aBUCMMOCTH CHIIBI AMIIepa OT CUJIBI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. dnekmpomaznumnas uHOYKYuA.

SIBneHue sneKTpoMarHuTHOM MHAYKIUHU. [oTOok BekTopa MarHUTHOW MHAYKUUU. DJ(C MHIyKIMH.
3aKoH 2JeKTpoMarauTHoi nHaykunu Papanes. Buxpesoe anexrpuueckoe noiue. Toku Dyko.

O/J1C uHAYKIUHA B TPOBOJHUKE, TBUKYILEMCS B OJTHOPOTHOM MAarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NunyktuBHOCTh. KaTylllka MHAYKTUBHOCTU B II€NU MOCTOSIHHOTO TOKa. SIBJI€HME CaMOWHIYKIIMH.
S/1C caMOMHIyKIIMH.



DHeprust MAarHUTHOTO TIOJISl KATYIITKU C TOKOM.

DNEeKTPOMarHuTHOE TOJI€.

TexHu4eckue yCTpolWCTBa U TEXHOJIOTMYECKHUE MPOIIECChl: HHIYKIIMOHHAS 11€4Yb, COJICHOU]T, 3aIllUTa
OT AJICKTPU3AIMH TEJ MPH IBIKEHUU B MATHUTHOM T10JIe 3eMJTH.

Jemoncmpayuu.

Habmoienue SBiICHMS 3JICKTPOMAarHUTHOW MHTyKITHH.

Uccnenoanue 3aBucumoctu J/[C HHIYKIIUK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tagenne MarauTa B aIIOMUHUEBOH (MEIHOM) TpyOe.

SIBneHMe CaMOVHTYKITHH.

Uccnenoanue 3aBucumoctu J/]C caMOMHIYKIIMHA OT CKOPOCTH U3MEHEHHUS CHJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npakmuxym.

HccnenoBanue sIBICHUS AIEKTPOMArHUTHOW WHIYKIIHH.

Onpenernenrne HHAYKIIUA BUXPEBOTO MarHATHOTO TIOJIS.

HccnenoBanue sIBJICHAS CAMOWH TYKITHH.

COopka MoeNH IEKTPOMArHUTHOTO TeHEepaTopa.

Paszgea S. KosieOanust v BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarennnas cucrema. CBOOO HEBIE KOJIEOAHUS.

Iapmonndeckne koseOanus. KuHemaTwmueckoe W JUHAMHYECKOE OINMMCAaHUE. DHEPreTHYECKOe
omuicaHne (3aKOH COXpPaHCHHsS] MEXaHWYeCKOW SHepruu). BBIBOJ JTUHAMHUYECKOTO  OIUCAHHS
rapMOHUYECKHX KOJICOAaHUH U3 X SHEPTeTUYECKOTO M KHHEMATHYECKOTO OITUCAHMUS.

Ammntyna u  Qasza konebaHui. CBs3p aMIUIUTYIAbl KOJEOAHUN HCXOTHOW BEIMYUHBI C
aMIUIUTyIaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHHUS.

Ilepuog wm yacrora koneOanuit. I[lepmom Manbix CBOOOJHBIX KOJIEOAHWUH MaTEMaTHYECKOTO
MasTHUKa. [lepros cBOOOIHBIX KOJeOaHU MPYKMHHOTO MasiTHUKA.

[Tonsatue o 3aryxarmux KojebaHusx. BeiHy)1eHHbIE KoneOanus. Pezonanc. PesonancHas kpuBasi.
Brustaue 3atyxaHus Ha BUJ pe30HAHCHOW KpUBOW. ABTOKOJICOAHMS.

Texnuueckue ycTpOHCTBA U TEXHOJOTUYECKUE TIPOLECCHI: METPOHOM, Yachl, Ka4eiu, My3bIKaJIbHbIE
UHCTPYMEHTBHI, ceiicmorpad.

Jemoncmpayuu.

3anuch KoJaebaTeNbHOrO JBUKCHHUSL.

Habmonenne He3aBUCHMOCTH MepHO/ia MaJIbIX KOJIeOaHH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxamomUX KoJieOaHWM M 3aBUCUMOCTH MEpHOJa CBOOOJHBIX KOJEOaHUU OT
COTPOTUBIICHUSL.

HccnenoBanue xosiebanuii rpy3a Ha MaCCUBHOM MPYKUHE € LENbI0 (POPMUPOBAHUS MIPEACTABICHHIMA
00 uaeansHOM MOAETU MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUU MpU KOJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJCOAHUN.

Habmonenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npaKkmuKym.

N3mepenue neproaa cBOOOAHBIX KOJIEOaHNUNH HUTSIHOTO U MIPY>KUHHOTO MasiTHUKOB.

N3ydeHne 3aK0OHOB JBUKEHUS TeJla B X0JI¢ KoJIeOaHHi Ha yIIPYroM MoJBECe.

N3ydeHue OBUKEHHSI HUTSHOTO MasiTHUKA.

[IpeoOpaszoBanue SHEPTUH B IPYKUHHOM MasSTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIOMINX KOJIeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJEOAHUN.

Tema 2. dnekmpomaznumnsle Koiedanus.

Konebarenbupiit  koHTYp. CBOOOJHBIE  AIEKTPOMArHUTHBIE  KoJeOaHUS B HUACATHLHOM
kosnebatenbHOM KoHType. @opmyna Tomcona. CBs3b aMIUTHTYIBI 3apsiia KOHAEHCATOpa C aMIUIUTYI0M
CHJIBI TOKA B KOJIeOaTEIHbHOM KOHTYpE.



3aKOH COXpaHEHHUs PHEPTUH B UJCATLHOM KOJIeOaTeTbHOM KOHTYpE.

3aryxarollue NEeKTPOMarHuTHbIe KosieOaHusl. BeIHYKIEHHbIE 2JIEKTPOMAarHUTHbIE KOJIEOaHUsI.

IlepemenHbIi TOK. MOIIIHOCTH IEPEMEHHOIO TOKA. AMIIIUTYAHOE U ACHCTBYIOIIEE 3HAUEHNUE CUJIBI
TOKA W HANPSHKEHUS TP Pa3InyHON (popMe 3aBUCHMOCTH NIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconJabHbII IEpeMEHHBIM TOK. Pe3nucrop, KOHAEHCATOp M KaTylIKa MHAYKTUBHOCTU B LIENIH
CHUHYCOM/IaJIbHOTO NEPEMEHHOT0 TOKa. Pe3oHaHc TokoB. Pe3oHaHC HalpsuKeHUH.

Wneanbublii Tpanchopmatop. [IponsBoacTso, nepegada u noTpedaeHne MEKTPUIECKON SHEPTUH.

OKOJIOTUYECKHE PpUCKM TpU IPOU3BOJACTBE AJeKTpodHepruu. KynbTypa uHcnonb3oBaHUs
AJIEKTPOIHEPIUH B MOBCEAHEBHOMN KU3HU.

TexHuueckue ycTpoilcTBa U TEXHOJOTMYECKHE IPOLIECCHI: AJIEKTPUUYECKUII 3BOHOK, I€HEPATOP
[IEPEMEHHOT0 TOKa, JIMHUU 3JIEKTpoInepeaay.

Jemoncmpayuu.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIEOAHHUS.

3aBUCUMOCTb YaCTOTHI CBOOOAHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OciorpamMmsl JIEKTPOMArHUTHBIX KOJIEOAHUH.

I'enepaTop He3aTyXaroIMUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoinyxeHHbIE CHHYCOUIaIbHbIE KOJIEOaHus.

Pesucrop, karyika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEIMHEHUHM PE3UCTOpa, KaTyIIKM WHIYKTUBHOCTU H
KOHJIEHCATOpA.

YCTpoHCTBO U MPUHIIMIT JeHCTBUSI TpaHChOopMaTopa.

Monenb TUHUY 3JIEKTPOIepelauH.

Yuenuueckuit 3xkcnepumenm, nadopamopnsvie padbomut, nPAKMUKyMm.

N3yuenune tpanchopmatopa.

HccnenoBanue nepeMeHHOro TOKa 4epe3 MOCIeA0BATENbHO COCIMHEHHBIE KOHAEHCATOP, KATYIIKY
U PE3UCTOP.

Habmonenue nekTpoMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOUHUKOB CBETA B IIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHumHbsle 60IHbL.

Mexanuueckue BOJIHBI, YCIOBUSI MX pacupoctpaHeHus. l[lonmepedHble W MPOAOJIBHBIE BOJIHBI.
[lepuoa, cxkopocTh pacnpoCTpaHeHHs U JUIMHA BOJHBL. (CBONCTBA MEXaHUYECKHX BOJIH: OTPAXKEHUE,
npenomiieHue, HHTephepeHns U JUPpaKIus.

3Byk. CkopocTh 3ByKa. [ pomMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPE/bI.

DNEeKTPOMarHUTHbIE BOJIHBL. YCJOBHUS M3JIYyY€HHUs DJIEKTPOMAarHUTHBIX BOJIH. B3anmnas
OpPHUEHTALIUS BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH: OTpaXKeHUE, MpeIOMIICHUE, MOJsIpU3alus, HHTephepeHIus 1
T paKIys.

[Ikana 3meKTpOMarHUTHBIX BOJIH. [IpMeHeHne 3IeKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUHMIIBI painOCBS3U U TeleBUACHUS. Paaronokamusi.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPY/KAIOIIEH CPE/IbI.

TexHudeckne ycTpoHCTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE WHCTPYMEHTHI, pajap,
panuonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neup, ynbTpa3ByKoBasi AMarHOCTHKA B TEXHUKE U
MEIULIVHE.

Jemoncmpayuu.

OO6pa3oBaHue U paclpoOCTpaHEHNUE TONEPEYHBIX U TPOJIOIbHBIX BOJIH.

Konebuomieecs: Teno Kak MCTOYHHUK 3BYKA.

3aBHCHUMOCTBD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHHIA.

HaGnronenue oTpaxeHus U MPENOMIICHUS MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u qudpakimi MEXaHH4eCKUX BOJH.



AKyCTUYECKHI pEe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro IPUMEHEHHUE.

Habmroienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMILIMTYION U 9aCTOTOM KOJICOaHHMIA.

HccnenoBanue CBOWCTB JIEKTPOMArHUTHBIX BOJH: OTPAaKEHUE, IPEIOMIIEHHE, NOJsSpU3alus,
mdpaxiys, nHTepdEepeHIus.

OOHapyxeHne HHPPAKPACHOTO U YALTPA(PHOIECTOBOTO U3TYICHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomul, npakmuxym.

N3yuenue napameTpoB 3BYKOBOW BOJIHBI.

N3ydeHue pacripocTpaHEeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHOE pacpOCTPaHEHHUE CBETa B OJHOPOJHOM cpene. Jlyd cBera. TodeuHbIli NCTOYHUK
CBETa.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. l[locTpoeHne n300pakeHUN B TIIOCKOM 3€pKaje.
Cdepuueckue 3epkana.

[Ipenomiienne cBera. 3aKOHBI TPENOMJICHHS CBeTa. AOCOTIOTHBINA MMOKa3aTeNlb MPEIOMIICHUS.
OTHocuTeNnbHBIA TOKa3aTeNb npesnomiieHus. [1ocTOsTHCTBO 4acTOThl CBETa M COOTHOUIEHME JUIMH BOJIH
IIpH MEepeX0e MOHOXPOMATHUECKOTO CBETA Uepe3 IpaHuIly pasjiena IByX ONTHUYECKUX Cpesl.

Xon mydeii B npusme. Jucnepcus csera. CroxHbIi cocTaB Oenoro cBeta. L{Ber.

[TonHoe BHyTpeHHEE oTpakeHne. [IpenenbHbIi yroJl OJHOrO BHYTPEHHETO OTPAKEHHU .

Cobuparomue u paccerBaromue JuH3bl. ToHKas arH3a. POKYCHOE pacCTOSIHUE U ONTHYECKasl CUIla
TOHKOM JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PAcCTOSTHUSI TOHKOM cpepruuecKkoi JTUH3bI OT €€ TeOMEeTpUn U
OTHOCHUTEJILHOTO MOKa3aTessl IpeIoMIICHUSI.

@opMyIia TOHKOW JIMH3BL. Y BEIUYEHHE, 1aBAEMOE JIMH30M.

Xona ay4a, TPOUIEAIIEro JWH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOW ONTHYECKOW OCH.
[TocTpoenne m300pakeHUH TOUKH M OTPE3Ka MPSIMOM B COOMPAIONIMX M PACCEMBAIONIUX JIMH3aX U HUX
CUCTEMAX.

OnTtuueckue nmpubopkl. Pazpemaromnias cnocoOHOCTh. [71a3 Kak oNTHYECKast CHCTEMA.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas onrtuka. MuaTepdepennns cBera. KorepeHTHBIE HMCTOYHHMKH. YCJIOBHUS HAOIIOACHHS
MakCUMYMOB M MHHMMYMOB B HUHTep(EpPEHIIMOHHOW KapTUHE OT ABYX KOTE€PEHTHBIX HMCTOYHHUKOB.
[Ipumeps! Knaccuyeckux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. Judpakuuonnas pemeérka. YcinoBue HaOMIOIEHUS TJIaBHBIX MAKCUMYMOB IpH
MaJeHU MOHOXPOMATHYECKOro cBeTa Ha TU(GPAKIIMOHHYIO PEUIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoiicTBa M TEXHOJIOTUYECKUE IMPOIIECCHI: OYKH, JyMa, Mepuckomn, (oToamnmapar,
MUKPOCKOTI, MPOEKIIMOHHBIN amnmapaT, MPOCBETIICHUE ONTHUKH, BOJOKOHHAS ONTHKA, JU(PpPaKIHMOHHAS
peuéTKa.

Hemoncmpauuu.

3aKOHBI OTPaXKEHUS CBETA.

HccnepoBanue npesoMieHus CBETa.

Habntonenue nomHOro BHYTpEHHET0 OTpakeHus. MoJienb CBeTOBOIa.

HccnenoBanue xo/1a CBETOBBIX IYYKOB U€pE3 IUIOCKONIAPAUIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOCTB M300paKeHUH B JIMH3AX.

Monenu MUKpOCKOTIa, TEIECKOTIA.

Habnronenue unrepdepeHnnu cera.

HaOmroieHne 1BETOB TOHKUX ILUIEHOK.

HaGnronenue nudpakuuu ceera.

N3yuenne qudpakiimoOHHON PEIETKH.

Habnronenue nuppakiinoHHOTO CIIEKTpa.

HaGnronenue nucnepcun ceeta.

HabGnronenue nossipu3aiiu cBeTa.



[IpuMeHeHue NOASIPOUIOB JI U3YUCHUSI MEXaHUUECKUX HAPSKCHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, npakmuxym.

N3mepenue nokasaress IpesioMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHHSI OT BEUIECTBA (Ha MPUMEPE JKUIKUX JINH3).

N3mepenne GOKyCHOTO pacCTOSTHHSI PACCEUBAIOIINX JIMH3.

[Tonyuenue n300paxeHus B CUCTEME U3 TUIOCKOTO 3€pKajia U JIMH3bI.

[Tonyuenue n300paxxeHus B cUCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeeCKONUYECKUX CUCTEM.

Habnronenue nudpakunu, nHTEpPEPEHIINN U MOJSPU3ALMU CBETA.

W3yueHue nossipusanuu cBeTa, OTpaXXEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.

Wzyuenne naTepdhepeHIy Ja3epHOTO U3TYYCHUS Ha IBYX MIEIISX.

Ha6nronenue aucnepcum.

HaGnronenue u uccienoBanre nuppakiimOHHOTO CIIEKTpA.

N3mepenne qiMHbI CBETOBOM BOJIHBI.

[Tonyuenue cnekTpa U3MIy4eHUs] CBETOIMO/1a TPU OMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cleMAJILHOM TEOPHH OTHOCUTEIbHOCTH.

['panuubl  NPUMEHUMOCTH  KJIACCMYECKOM MexaHuku. [locTymarsl cHenuaibHOM — TEOopHUH
OTHOCUTENIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uWHTepBasl. l[IpeoOpasomanus JlopeHnma. YcioBue NPUYMHHOCTH.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIEHNE BPEMEHH U COKPAIEHHUE JITUHBI.

OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOM YaCTHUIIbI. DHEPIUs OKOSI.

Texnuueckue ycTpoOHCTBA U TEXHOJIOTMYECKUE MPOIECCHI: CITYTHUKOBBIE TPUEMHUKH, YCKOPUTEIN
3apsKEHHBIX YaCTHII.

Y4eHnuecKuit IKCIIEPUMEHT, J1abopaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenne UMIOylAbca W DHEPIHMM PENATUBUCTCKUX dYacTull (mo QororpadusiMm TpPeKoOB
3apsSKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pasznen 7. KBantoBasi pusuka.

Tema 1. KopnycKyaapHo-68071H0801 0yaiu3m.

PaBHOBecHOE TerIOBOE U3NydYeHHE (M3IydeHHE aOCOJIIOTHO YEPHOTO Teja). 3aKOH CMEHICHUS
Buna. I'nnotesa [1nanka o kBaHTax.

®DoTOHBI. DHEPTH U UMITYJIBC (OTOHA.

dotorpdexr. Ombiter A. I'. CroneroBa. 3akonbl (orodddexra. YpaBHeHHE DUHIITEHHA IS
dbotorddekra. «KpacHas rpanumay pororddekra.

JlaBnenue cBera (B YaCTHOCTH, JAaBJICHHE CBETa Ha aOCOIIOTHO MOIVIOMIAIOIIYI0 M aOCOJIOTHO
oTpaxaronryro nosepxaocts). Omnbitel [1. H. JIeGenena.

BosHoBbIe cBoiicTBa yactuil. Bomubl ne bpoitnsa. Jlnuaa BosiHBI e bpoitnst u pasmepsl o01acTu
JOKaNM3aIMK ABIDKYIIEics yacTulibl. KopryckyasipHO-BOIHOBOHM AyanusMm. Judpakius 3JeKTpOHOB Ha
KpucTajiax.

Crnennduka usmepenuii B Mukpomupe. CooTHoOIIeHHUS HeonpeaenéHHocren I elizenoepra.

Texnuueckre yCTpPONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
(dboToIaTUMK, TYHHEIBHBIA MUKPOCKOII, COTHEUHAs OaTtapesi, CBETOIHOI.

Jemoncmpayuu.

®oT103eKT Ha YCTaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdexTa.

HccnegoBanue 3aBUCUMOCTH COITPOTHUBIIEHUS TOJIYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceerouos.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, npaKkmuKym.

HccnenoBanue otopesucropa.

N3mepenune noctosinHoi [lanka Ha ocHOBe ncciienoBanus GoTorddexra.



HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOAMO OT HANIPSKEHHUS.

Tema 2. @usuka amoma.

OnBITHI O UCCIIEAOBAHUIO CTPOCHUs aToMa. [Tmanerapuas moaens atoma Pesepdopra.

[Toctynarer bopa. U3myuenue u mornomenne (GOTOHOB MPH MEPEXOAE aroMa C OJHOTO YPOBHS
SHEPIruM Ha IpYrou.

Bunel ciektpoB. CriekTp ypoBHEH 3HEPTUM aTOMa BOAOPOA.

CrioHTaHHOE W BBIHYXACHHOE H3TydeHue cBera. Jlasep.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaIbHbIA aHaIU3 (CHEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopra.

Habntonenue nuHelyaTbIX ClIEKTPOB.

YCTpOUCTBO U IEHCTBHE CUETUYMKA HOHUZUPYIOIINX YACTHLL.

Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3IY4EHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

HaGnronenue nuHeiyaToro crexTpa.

HccnenoBanue crekTpa pa3pekKeHHOTO aTOMapHOIr0 BOJIOPOJAa M H3MEpPEHUE IOCTOSIHHOM
PunGepra.

Tema 3. Quzuka amomnozo A0pa u 31eMEeHmMaAPHbIX YACMUY,.

Hyxnonnas monens siipa I'eitzen6epra—Banenxo. 3apsy sapa. MaccoBoe uncio sijipa. M3oTomnsl.

PagnoakTtuBHOCTh. Aunbda-pacnan. OJEKTPOHHBIM U MO3UTPOHHBIM Oerta-pacman. ['amma-
U3ITy4eHue.

3akOH paJuMoOaKkTUBHOrO pacnana. PaaumoakTuBHBIE W30TOMBI B mpupone. CBoiicTBa
MOHHU3UPYIOIIETO W3Iy4YeHHs. BnusHue paaroakTUBHOCTH HA YKMBblEe OpraHu3Mbl. EctecTBeHHBIN (hoH
n3nydenus. Jlozumerpusi.

DHeprus CBS3W HYKJIOHOB B sipe. SnepHsie cuibl. J{edekT maccer sapa.

Anepubie peaknuu. Jlenenwe u cunHTe3 suep. SAnmepHbie peakTophl. [IpoOieMsl ympapisieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTUYECKUE ACTIEKThI PA3BUTHUS SAEPHONU SHEPTETHKHU.

MeToas! perucTpalyy U UCCIEN0BAHUS JIEMEHTAPHBIX YaCTHLI.

@dyH/1aMeHTallbHbIE B3auMoJedcTBUSA. bapuoHbl, Me30HBI W JentoHbl. llpencraBienue o
CrannapTHoil Mosienu. KBapK-ritooHHas MOJEIb apOHOB.

®u3uka 3a npegenamu CtangaptHod Moaenu. TémHas Matepust U TEMHAsE SHEPTHUsL.

EaunctBo (husznueckoil KapTUHBI MUpA.

TexHuueckre ycTpocTBa U TEXHOJIOTMUYECKUE MPOLECCHI: J03UMETp, Kamepa BuiibcoHa, siaepHbIil
peaxkTop, TepMOSAEPHBIN peakTop, aroMHasi 00M0a, MarHUTHO-pe30HAHCHAs ToMorpadus.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie pabomot, npaKmMuKym.

HccenenoBanue TpekoB YacTHil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (pOHA C UCIIOJIB30BAHUEM JIO3UMETpA.

N3ydenue normnoieHus: 6eTa-4acTUll aTFOMUHHEM.

Pasnen 8. DiieMeHTBI ACTPOHOMMH H ACTPOPHU3UKH.

Otanbl pa3BuTUs acTpoHOMHHM. lIpuknagHOe W MUPOBO33pEHYECKOE 3HAYEHHE AaCTPOHOMUM.
[TpuMeHNMOCTh 3aKOHOB (PU3UKH I 00BSICHEHUS MPUPOJIBI KOCMUYECKUX 0OBEKTOB.

Metonel  acTpoHOMHMYECKHX  HMcciaenoBaHuid.  COBpEMEHHBIE  ONTHUYECKHE  TEJIECKOIIBI,
pPaZMOTENECKOIbI, BHEATMOC(EpHAs: aCTPOHOMHUSI.

Bun 3Bé3nH0ro Heba. Co3Besnus, spkue 3BE3/bl, IUIAHETHI, UX BUAUMOE JBHIKEHUE.

Conneynas cuctema.

Connue. Conneunas akTUBHOCTb. MicTounuk sHeprun CosHIa U 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. JMarpamMma «CHEKTpalbHBIM KIACC — CBETUMOCTBY.
3BE3/1bl TJIABHOM TMOCIEIOBATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3/ TJIABHOU
IIOCJIE0BAaTENbHOCTU. BHyTpeHHee cTpoeHue 3B€31. COBpEMEHHBIE MPECTABIECHUS O IPOUCXOKIACHUN U
sBosroniy CosHIa 1 3BE€37. OTallbl )KU3HU 3BE3].



Mneunsiii Ilyre — nama [anmaktuka. Ilonmoxenne m aBuwxenue CosHna B [Manmaktuke. Turbr
ranakTuk. Paguoranaktuku u kBasapsl. YEpHbIE IbIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06ma. PasOeranue ramaktuk. Teopust Bonbmioro
B3pbIBa. PesKTOBOCE H3iIydeHuUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepewénnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabniooenus.

HaGnronenust 3BE3qHOTO HEOa HEBOOPYKEHHBIM TIJ1a30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPUJIOKEHUN JUISL OTIPENENICHHUsS] TOJIOKEHUS HEOSCHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHEBIC
co3Be3usi CeBepHOTo MOJIyIIapHsl U SIPKUE 3BE3bI.

Habnronenus B Teneckon JIyHbI, IIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHIA.

Du3uyecKuil MPAKTHKYM.

CriocoObl  M3MepeHHs (PU3NYECKUX BEJIWYUH C HCIOJIb30BAHMEM aHAJIOrOBBIX M IU(POBBIX
U3MEPUTENbHBIX MPUOOPOB M KOMIBIOTEPHBIX IATYMKOBBIX CHCTEM. AOCONIOTHBIE U OTHOCHUTEIbHBIE
MOTPEIIHOCTH U3MEpEeHUH Ppu3nyeckux BeanunH. O1ieHKa rpaHul] OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEpPEHUM, WCCIEIOBAHUN 3aBUCUMOCTEN (PU3MUECKHX BEIHYMH,
MIPOBEpPKa TPEUIOKEHHBIX THUNOTe3 (BbIOOp K3 padOT, OMMCAHHBIX B TEMAaTHYECKUX pazjenax
«YYeHHUeCKU IKCIIEpUMEHT, J1a00paTopHble pabOThI, MPAKTUKYM).

O0o001maroniee NOBTOPEHME.

O06o001eHre U cucTeMaTu3alus cojepxkaHusl pa3fenoB Kypca «MexaHuka», «MoisekymspHas
¢u3znka U TepMOJMHAMUKa», «IJeKTpoauHamukay, «KonebGaHus ¥ BOJIHBDY, «OCHOBBI ClleHUATbHON
TEOPUU OTHOCUTENbHOCTHY, «KBaHTOBas hrsukay, «IIEeMEHThl aCTPOHOMHUH U aCTPODUZUKI.

Ponp ¢u3uku U acTpOHOMHUM B SKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIMHAIBHOM W ITHUYECKOU
cdepax AeaTeIbHOCTH YeJIOBEKa, POJIb U MECTO GU3UKHU U ACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHUHE
MHpa, 3HAYCHHUE OMHUCATEIIbHON, CHCTEMATH3UPYIOIIEH, OOBICHUTEILHON U MPOTHOCTUYECKON (PYHKITUI
(dbu3uveckoil Teopuu, posib (GU3NUECKOW TEOpuH B (OPMHUPOBAHUHU TMPEACTABICHUA O (PU3NUECKON
KapTUHE MHpa, MecTO (PU3NYECKOM KapTHUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPOJIE.

MesknpeaMeTHbIe CBSI3H.

W3yuenune kypca ¢usuku yrayOnéHHoro ypoBHs B 11 kimacce ocyliecTBisieTcss € y4ETOM
COJIepKaTeIbHBIX MEXKIIPEJAMETHBIX CBS3el C KypcaMH MaTeMaTHKH, OMOJIOTHM, XUMHUH, reorpaduu u
TEXHOJIOT U H.

Mescnpeomemnole nOHAMUA,CEA3AHHDBLE C U3YHYEHUEM MEMO008 HAYYHO20 NOZHAHUA: SIBICHUE,
HayyHbli (akT, THUnoTe3a, (Qusnueckas BEJIWYMHA, 3aKOH, TEOpHs, HAOIIOACHHUE, SKCIEPUMEHT,
MOJENUPOBAaHUE, MOJIETb, U3MEPEHHE, MOTPEIIHOCTH W3MEPEHHH, U3MepUTeIbHbIe MPUOOPHI, IUbpOBast
naboparopus.

Mamemamuka: pelieHue CUCTEMbl ypaBHEHUH. Tpuronomerpuyeckue QyHKIUU: CUHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKUUU HAa OCH
KOOpJIMHAT, CJO0XeHHe BeKTopoB. I[IpomsBonnbie snemeHTapHbIX ¢yHkuuid. [IpusHaku nonoOus
TPEYroJbHUKOB, OIPeIeIeHHE TJI0MIaAN TUIOCKUX QUryp u o0béma Ted.

buonozua: snexTpuyeckue SBICHUA B JKUBOM MpHUpoJe, KoyiebaTenbHbIE IBMXKEHHUS B >KHUBOMN
IIPUPOJE, DKOJOTUYECKHE PUCKU TPU MPOU3BOJCTBE DJIEKTPOIHEPTUH, HIEKTPOMArHUTHOE 3arpsi3HEHHE
OKPY)KAIOIIEH Cpenbl, yAbTPAa3BYKOBas JUArHOCTHKAa B MEAMLMHE, ONTHYECKUE SIBJICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa30BaHuUs KPUCTAIUIMYECKON PEIIETKY, CIIEKTPAIbHBIN aHaIN3.

T'eocpaghua: marHuTHble TmOJIOCAa 3€MJIM, 3al€KM MArHUTHBIX pyl, (oTochEMKa 3eMHOMN
MOBEPXHOCTH, cericmorpad.

Texnonozcusa: npuMeHeHNE TMOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, HJIEKTPOABUTATENb SK0OH,
reHepaTop MEPEMEHHOIO TOKA, MHAYKIMOHHAS NI€Yb, JIMHUU JJIEKTpoNepeaay, 3JIEKTPOABUTraTeNb, pajap,
panuonpuéMHUK, TEJIeBU30p, aHTeHHa, TeaegoH, CBU-neub, ynbTpa3ByKoBas JAUArHOCTHKA B TEXHUKE,



MPOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIlyTHUKOBBbIC MPUEMHUKH, siIepHast
SHEPreTHKA U HKOJIOTMYECKUE aCIIEKThI €€ Pa3BUTHUS.

IVDIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UMKE HA VYPOBHE
CPEJJHEI'O OBIIET'O OBPA3OBAHUAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE Pe3yJbTaThbl OCBOCHHUS ydeOHOro mpeamera «Du3nMKa» JTOJKHBI OTPaXaTh
TOTOBHOCTH U CIIOCOOHOCTH O0YYarOIIMXCsl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHOM BHYTPEHHEH MO3UIHCH
JUYHOCTH, CHUCTEMOH  IICHHOCTHBIX  OpHCHTAllM{, TMO3UTUBHBIX  BHYTPEHHUX  yOCXKJICHHIA,
COOTBETCTBYIOIINX TPAJAUIMOHHBIM I[EHHOCTSM POCCHUUCKOTO OOIIeCTBA, pPACIIUPEHUE >KU3HCHHOTO
OTBITA W ONBITA JEATEIHLHOCTH B TPOIECCE peaM3allMd OCHOBHBIX HAIPABIICHUN BOCIHUTATEILHOMN
JEeSITEIbHOCTH, B TOM YHCJIC B YaCTH:
rpakIaHCKOTOBOCTIMTAHMS
C(OPMHUPOBAHHOCTh TPAXKIAHCKOW TO3HWIIMHA OOYJArOIIerocsi KaKk aKTHUBHOTO M OTBETCTBCHHOTO UJICHA
POCCHICKOTO 00111eCTBA;

MPUHATHE TPAJTUITMOHHBIX 00IEYEIIOBEUSCKUX TYMAaHUCTHUSCKUX U IEMOKPATHYCCKUX [IEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JCATEIHHOCTh B MHTEPECax TPa)JTaHCKOTO OOIeCTBa, y4acCTBOBATh B
CaMOYyIpaBIIeHHH B 00pa30BaTeILHOW OpTaHU3aIlUH;

YMEHHE B3aMMOJICHCTBOBATh C CONMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C HX (YHKIUAMH H
Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKOU NESATEIbHOCTH.

NATPHOTHYECKOTOBOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCHUICKOM TPaXIAHCKON MACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHKEHHUSIM POCCUNCKUX YYEHBIX B 00IACTH
(bYBUKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOTOBOCIIMTAHMS:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OIICHUBATh CUTYAllUI0O M MPUHMMATh OCO3HAHHbBIE PEHICHHS], OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B JESITEILHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOUYUBOTO OyIyIIEro.

3CTeTUYECKOTOBOCITUTAHNS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYLIETO (U3UYECKOM
HayKe.

TPYAOBOTrOBOCIIUTAHMS

MHTEpPEC K pa3u4HbIM chepaM npodeccuoHaANbHON AeSITeTbHOCTH, B TOM YUCIIE CBSI3aHHBIM C (DU3UKON U
TEXHHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP OyayIiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUIaHBI;

TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHUIO U caM0O00pa3oBaHUIO B 001acTd (U3MKH Ha MPOTSHKEHUU
BCEH KU3HU.

IKOJIOTHYEeCKOTOBOCITUTAHUS:

c(OPMUPOBAHHOCTh AKOJOTUYECKOW KYIbTYPHl, OCO3HAHME TJIOOATBFHOTO XapakTepa HSKOJIOTHYECKUX
npobiuem;

IUTAHUPOBAHUE M OCYIIECTBICHUE JEHCTBUH B OKpYXKalollell cpele Ha OCHOBE 3HaHMS LeJel
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciupeHe OombITa JAeATeIbHOCTH IKOJOTUYECKON HAIpaBIEHHOCTH HAa OCHOBE MMEIOIINXCS 3HAHUHU 10
¢busuke.

HEHHOCTHHAYYHOT ONO3HAHMS:



c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3NUECKOM
HayKH;

0CO3HAHME IIEHHOCTH HAYyYHOH JESTEeIHHOCTH, TOTOBHOCTH B MPOIECCE M3YUCHUsT (PU3UKU OCYILECTBIISATh
IIPOEKTHYIO M MCCIIEA0BATEIbCKYIO IEATEIBHOCTh MHANBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTeibHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3zoBblesioruueckueneiicTpus:

CaMOCTOSITEIIBHO (POPMYITHPOBATEH M AKTYAIM3UPOBATEH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OTIPENIETISATh 1EH AeITeIbHOCTH, 3a7]aBaTh IMapaMeTPbl U KPUTEPUU UX JOCTIKCHHUS;

BBISBJISITH 3aKOHOMEPHOCTH 1 MTPOTUBOPEUUS B PaCCMATPUBAEMBIX (DU3NUYECKUX SIBIICHUSAX;
pa3pabaThiBaTh IUJIaH pEIICHHUs] MPOOJEeMbl ¢ Yy4ETOM aHalW3a HWMEKIOIIMXCS MaTepUuadbHbIX U
HEeMaTepHuaJbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JIEATEIHLHOCTH, OLICHUBATh COOTBETCTBHE PE3Y/IHTATOB IEJISIM, OIIEHUBATh PUCKU
MOCJICACTBUM ACATCIBHOCTH;

KOOPJAMHHUPOBATh M BBHITIOJHITH PabOTy B YCIOBHUSAX PEATBHOTO, BUPTYaTbHOTO M KOMOWHHUPOBAHHOTO
B3aMMOICHCTBHS,

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TIPOOIEM.
Ba3oBblencciienoBare/bCKUeIeHCTBHUS

BIIQJIETh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMH TIOHITHIMHU U METOIaMU (PU3NIECKON HAYKH;

BIIQJIETh HAaBBIKAMH Yy4eOHO-MCCIIEIOBATENICKOW M TMPOEKTHON JEATENHHOCTH B 00JacTH (PHU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJOB pelleHHUs 3anad (U3NYecKoro
coJiep’KaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO0B MTO3HAHUS;

BIIAJIETh BUAAMHU JIEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €r0 UHTEpIpEeTaIiy, NpeoOpa3oBaHUIO U
MPUMEHEHHUIO B PA3IMYHBIX Y4eOHBIX CHUTyallMsIX, B TOM YHCJIE MPH CO3AAHUU Y4YEOHBIX MPOEKTOB B
obnactu HU3MKH;

BBISIBJISITh NPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a/ady, BBIABUTATb THUIOTE3y €&
pelIeHUs, HAXOJIUTh apryMEHTHl ISl JOKAa3aTelbCTBA CBOMX YTBEPXKICHWI, 3ajaBaThb HapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh IOJIYYEHHBIE B XOJE pELICHUS 3aJayd pe3ysbTaThl, KPUTHUYECKH OLIEHHWBATh HX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (QOPMYIHPOBATH COOCTBEHHBIE 3a7]aud B 00OPa30BaTENbHON AEATEIHHOCTH, B TOM YHCIIE MPU
M3y4eHUHn (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B IPAKTUUYECKYIO 001aCTh KU3HEACSITEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeil;

BBIJIBUTaTh HOBBIC UJICU, TIPeIaraTh OPUTMHAIBHBIE TIOXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BIIIETh HABBIKaMU MOJTy4eHUs WH(opMaruu (U3MUECKOTo COMAEpKaHUs U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENILHO OCYILECTBIATh MOWCK, aHAU3, CHUCTEMATH3aIMI0 U HHTEpHpeTanuio WHPOpMaIuu
Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHHUS;

OIICHUBATh/I0CTOBEPHOCTHUH(OPMAIINH;

UCIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX Y KOMMYHUKAIIMOHHBIX TEXHOJOTUH B  peIIeHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX ¥ OpPraHM3aIllMOHHBIX 3a7ad C coOdroJeHneM TpeboBaHU
OPrOHOMUKH, TEXHUKHU OE30MAaCHOCTH, TUTHUEHBI, PECypcOCOEpe eHUs, MPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIMOHHON 0€30MaCHOCTH;



CO3/1aBaTh TEKCThl (DU3UYECKOTO COJCpPKAHMSA B pasIMyHBIX ¢dopmarax ¢ Y4€TOM Ha3HAYCHUS
nH(OpMAIIUY U LEIEeBOH ayIUTOPHH, BEIOUpask ONTUMAIBHYIO (OPMY MPEICTABICHUS M BU3YaTU3aIIH.
KomMmyHukaTuBHBIEyHHBepCcaJbHbIey4eOHbIeeliCTBUS:

OCYIIECTBISATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMU JCATEIBHOCTH;

pacro3HaBaTh NMPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMid U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3pPEHUS C HCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYLIECTBA KOMaHIHON U HHAUBUAYAIbHON pabOThL;

BBIOMpATh TEMAaTHUKy M METOJbI COBMECTHBIX ACUCTBHHA C Y4E€TOM OOIIMX WHTEPECOB U BO3MOKHOCTEH
Ka)KJJOTO WIEHA KOJJIEKTUBA;

IPUHUMATh LIEJM COBMECTHOM JESATEIbHOCTH, OpPraHM30BBIBaTbh M KOOPAMHUPOBATH JEUCTBUA MO €€
JOCTH)KEHHMIO: COCTaBIIATh IUIAH JCWCTBUM, pacHpelNeisaTh pOJM C Y4ETOM MHEHUM YYaCTHHKOB,
00CyXJaTh pe3ysbTaThl COBMECTHOM pabOThI;

OIICHMBAaTh KAa4yeCTBO CBOEr0 BKJIAJa W KaXJOTO Yy4YaCTHHMKAa KOMAaHJbl B OOLIMI pe3ynbTaTr IIo
pa3paboTaHHBIM KPUTEPHUSM;

npeiaraTb HOBbIE MPOEKTHI, OLIEHMBATh WMJIEU C MO3UIMM HOBHM3HBI, OPUTMHAIBHOCTHU, MPAKTHYECKON
3HAYUMOCTH;

OCYILIECTBIISATH MO3UTUBHOE CTPATETUYECKOE MOBEICHNE B PA3IMUHbBIX CUTYALUsAX, POSBISATH TBOPUYECTBO
1 BOOOpakeHue, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE A€l CTBUA

Camoopranuszaums:

CaMOCTOSITEJIBHO OCYIIECTBIISITh IO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH (M3UKM M aCTPOHOMMHH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (YOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTaBJIATh IUIAH DPEIIEHUS PACUETHBIX M KAuyeCTBEHHBIX 3ajay, IUIAH BBIIOJHEHUS
MPaKTUYECKON pabOoThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUN;
JaBaThOLICHKYHOBBIMCHUTYALIUSM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHIH;

JIeNIaTh OCO3HAHHBIA BEIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a PEIICHHUE;
OIICHUBATHIIPUOOPETEHHBINOIIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIUIMU B 001acTh (U3UKH, TOCTOSIHHO MOBBIIIATH
CBOI 00pa3oBaTeNbHBIN U KYJbTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, IMOLMOHAILHBIHHTE/IJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTHBBI B JEATEIbHOCTH, OLEHUBATh COOTBETCTBUE
PE3yNbTATOB LIEJISIM;

BIIQJIETh HAaBbIKAMHU TIO03HABATENbHOM pedIeKCMH KaKk OCO3HAHHSA COBEpIIAeMbIX JCHCTBUM U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3yIbTATOB U OCHOBAHMUIA;

MCIO0JIb30BaTh MPUEMBI peIIeKCHU ISl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0s1, MTOHUMAasi CBOU HEAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B mpouecce MOCTH)KEHHS! JIMUHOCTHBIX PE3yJIbTaTOB OCBOEHMs MpOrpaMMbl MO (U3MKE Ui YPOBHS
cpeaHero oOmero o6pa3oBaHHs Yy OOYYAlOIIMXCS COBEPIIEHCTBYETCS AMOLMOHANBHBIM HHTEIJIEKT,
Ipeanosararnil chpopMUPOBAHHOCTH:

CaMOCO3HAHUs, BKJIIOYAIOLIETO0 CIIOCOOHOCTh TOHMMAaTh CBOE SMOLIMOHAIBHOE COCTOSHUE, BHIETh
HaNpaBJICHUs Pa3BUTHS COOCTBEHHON SMOIIMOHAIIBHON Cephl, ObITh YBEpEHHBIM B cele;
CaMOpEryJIMPOBaHMs, BKJIKOYAIOIIEIO0 CAaMOKOHTPOJIb, YMEHHE INPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBeJIEHHE, CIOCOOHOCTh aIalTHPOBATHCS K SMOLMOHAIBHBIM U3MEHEHHSIM U MIPOSIBIATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;



BHYTPCHHEM MOTHMBALMM, BKIIOYAIOLIEH CTPEMIICHHE K JOCTHXKCHMIO LEIM M YCIEXy, OINTHUMU3M,
MHULIMATUBHOCTb, YMEHUE JEHUCTBOBATD, UCXO0 U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEN CIOCOOHOCTh MIOHUMATh 3MOIIMOHATIBHOE COCTOSHUE IPYTUX, YIUTHIBATh €r0 IpU
OCYIIECTBIICHUN OOIEHHS, CIOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTH BBICTpaMBaThb OTHOLIEHUS C APYTUMU JIIOJIbMU,
3a00TUTHCS, IPOSIBIATH MHTEPEC U pa3pemaTb KOHPIUKTHI.

I[NPEJAMETHBIE PE3VJIbTATDBI

K xonuy oOyuenus B 10 knacce npeaMeTHbIe pe3yabTaThl Ha YrilyOJEHHOM YpPOBHE JOJDKHBI OTPaKaTh
c(OpPMHUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUMN:

MOHUMATh POJb (U3UKHM B DSKOHOMHUYECKOW, TEXHOJOTHMYECKOW, HSKOJOTHYECKOW, COLMaIbHOU U
ATUYECKON cdepax AEsITENbHOCTH YEJOBEKa, pojib U MECTO (PM3UKU B COBPEMEHHOW HAy4HOW KapTHHE
MHpa, 3Ha4eHHE ONMUCATENbHOM, cucTeMaTU3upyroueil, 00bsICHUTENbHOM U MPOTHOCTHYECKON (DYHKIMN
(bu3nyecKoil TeOpUN — MEXaHUKH, MOJIEKYJIIPHON (PM3UKH U TEPMOJUHAMUKY, POJIb (PU3NUECKON TEOpUu
B (popMHpOBaHUM MPEACTABICHUHN 0 GU3NYECKON KapTUHE MUPA;

pasnuyath YCIOBUS MPUMEHUMOCTU Mojenell (U3MYecKux Tell U MPOIEeCcCOoB (ABJIEHUI): MHEpLUAIbHAS
cucremMa oOTcuéra, abCONIOTHO TBEPIOE TEJIO, MaTepuajgbHas TOYKAa, PaBHOYCKOPEHHOE JIBH)KEHUE,
cBOOOTHOE MajieHne, abCOMIOTHO yrpyras aedopmarius, aOCOJIOTHO yIIPyroe U aOCOIIOTHO HEYIPYroe
CTOJIKHOBEHHS, MOJENN Ta3a, JKUIKOCTHM U TBEPIOTO (KPHUCTAUNIMYECKOTO) Tela, WACaJbHBIM ras,
TOYEYHBIN 3aps/l, OAHOPOIHOE IEKTPUUECKOE MOJIE;

paznuyaTh YCIOBHUS (TpaHUIlBI, 00JACTH) MPUMEHUMOCTH (DPU3UYECKUX 3aKOHOB, IMOHUMATH BCEOOITUI
Xapakrep (yHJaMEeHTaJIbHBIX 3aKOHOB ¥ OIPaHUYEHHOCTh HCIIOJIb30BaHUSI YACTHBIX 3aKOHOB;
aHAJIM3UPOBATh U OOBSICHITH MEXaHUYECKHE MPOLIECCHl U SIBJICHMS, UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS U
3aKOHBl ~ MEXaHUKH (OTHOCHUTEIBHOCTh  MEXaHMYECKOro  JBWKEHMs, (QOpPMyNbl  KUHEMaTHUKU
PaBHOYCKOPEHHOTO JIBUXKEHHS, NpeoOpa3oBanusi [anmuies s CKOPOCTH U TEpEeMElIEHUs, 3aKOHBI
HproToHa, MpUHIMI OTHOCUTENBbHOCTH ['anmuies, 3aKOH BCEMHUPHOTO TATOTEHHUS, 3aKOHBI COXpaHEHUs
UMITyJbCA U MEXaHMYECKOW SHEpruu, CBs3b PabOTHl CHUJIBI C M3MEHEHHEM MEXaHWYECKOW SHEpTuu,
YCIIOBUS paBHOBECHs TBEPAOTO Teja), IPU 3TOM HCIOJIb30BAaTh MATEMaTUYECKOE BhIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCJIOBHUS MPUMEHHUMOCTH (PHU3NYECKHX 3aKOHOB: mpeoOpa3oBaHuii ['amunes, BToporo u
TpeThbero 3akoHOB HpIOTOHA, 3aKOHOB COXpaHEHUS HMITYJIbca M MEXaHHYEeCKOW SHEpruu, 3aKoHa
BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATH U OOBSICHITH TEIJIOBBIE IIPOIIECCHI U SIBJICHUS, UCIIONb3ys OCHOBHBIE NoJokeHuss MKT u
3aKOHBI MOJIEKYJISIPHON (PU3MKM W TEPMOOUMHAMHKHU (CBA3b JABIIEHUS HJICAIBHOTO raza co cpeaHeit
KMHETUYECKOW PHEprueil TEIIOBOro IBMKEHHSI M KOHLIEHTpAlMed ero MOJEKYJ, CBSI3b TeMIepaTyphbl
BEI[ECTBA CO CpEAHEW KHHETUYECKOW SHepruer TEIUIOBOTO ABIKEHHS €ro YacTHIl, CBSI3b JaBJICHUS
UIealbHOTO Ta3a C KOHIEHTpalued MOJIEKYI UM €ro TeMIeparypoil, ypaBHeHHe MeHeneeBa—
Knaneiipona, nepBblii 3aK0OH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHUS SHEPTUU B TEIUIOBBIX MpoIleccax ), MpH
3TOM HCIIOJIb30BaTh MAaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBHUS MPUMEHUMOCTH
ypaBHeHusi MenneneeBa—Knaneiipona;

aHAIIM3UPOBATh U OOBSICHATH DIIEKTPUYECKHE SBJICHUS, HCIOJIb3YS OCHOBHBIEC TOJIOKEHUS U 3aKOHBI
AIIEKTPOMHAMUKH (3aKOH COXpaHEHHS JJIEKTPUYECKOTO 3apsijaa, 3akoH KyrnoHa, MOTEHIHATIbHOCTH
ANEKTPOCTATUUECKOTO TOJIsl, MPUHUMUI CYHEPIO3ULUN DJIEKTPUUYECKUX IIOJIeH, MpPU 3TOM YKa3bIBas
YCIIOBHSI IPUMEHUMOCTH 3akoHa KyrnoHa, a Takke MpakTUYeCKU BayKHbIE COOTHOIICHUS: 3aKOHBI OMa J1st
ydacTKa IeNu M A7 3aMKHYTOW JJeKTpudeckoi menu, 3akoH JDxoyms—Jlenma, mpaBuia Kupxroda,
3akoHbl Dapazes ISt 2JIEKTPOIH3a);

ONMMUCHIBATh (PU3UYECKHE TMPOLECCHl U SBJICHUS, HCHOJb3YS BEIMYUHBI: MEpPEMEIIeHUE, CKOPOCTb,
YCKOPEHHE, UMITYJIbC TeJa U CHUCTEMBbI TE€J, CHJIAd, MOMEHT CHUJIbl, JaBJI€HUE, NOTEHIMAIbHAS SHEPrusl,
KMHETUYEeCKasl SHEePTUsl, MEXaHUUYEeCKasi SHeprusi, paboTa CHUIIbI, IEHTPOCTPEMUTENLHOE YCKOPEHUE, CHUila



TSDKECTH, CHJIa YIIPYTOCTH, CHJIA TPEHUS, MOIIHOCTh, SHEPTUsl B3aUMOJICHCTBHA Tena ¢ 3eMiéit BOIM3M eé
MOBEPXHOCTH, DSHEPrusi YOpPyro aeGopManuu TNPYKHHBI, KOJMYECTBO TEIJIOTHI, a0OCONIOTHAsS
TeMmreparypa Tena, paboTa B TEpMOJWHAMHKE, BHYTPEHHSSI SHEPTUs HACATBHOTO OJHOATOMHOTO rasa,
paboTa uaeanbHOIO Tra3a, OTHOCUTENbHAS BIAKHOCTh Bo3ayxa, KIIJ] maeanbHOro TEMIOBOTO JBHUTATENs;
JIEKTPUYECKOE T10JI€, HAIPSHKEHHOCTD JIEKTPUUECKOIO TOJIsl, HANPsLDKEHHOCTh MOJI TOYEUHOTO 3apsija
WIM 3apsHKEHHOIO I1apa B BaKyyMe U B AMAJIEKTPUKE, MOTEHLIMAT AIEKTPOCTATUUECKOTO IMOJIsl, pa3HOCTh
MIOTEHLIMAJIOB, 3JEKTPOJBIDKYILAs CUja, CHJIA TOKAa, HANpPSIKEHHE, MOIIHOCTh TOKA, 3JIEKTpUYECKas
€MKOCTb IUIOCKOTO KOHJIEHCATOpa, CONPOTUBIIEHUE YYacTKa LIENHU ¢ OCIEA0BaTEIbHBIM U apalleIbHbIM
COEJIMHEHUEM PE3UCTOPOB, FHEPTHUS NIEKTPUUECKOTO MOJISI KOHJEHCATOPA;

OOBSICHATE OCOOEHHOCTH MpPOTEKaHHWsS (PU3NYECKUX SBICHUI: MEXaHWYECKOE JBWKCHHE, TEIIOBOE
JBIDKEHUE YaCTHUI[ BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBIKEHHE, U y3Hs, UCTapeHue,
KUIIEHWEe W KOHJAEHCAlUs, IUIaBIEHWE M KPUCTAUIM3allUs, HAIMpPaBJIEHHOCTb TEIUIONEpeIauH,
ANIEKTPU3ALINS TN, SKBUIIOTEHIIMAILHOCTD TOBEPXHOCTHU 3aps’KEHHOTO MPOBOIHUKA;

MIPOBOJUTH HCCJIEI0OBAaHUE 3aBUCUMOCTU OJHOM (PM3MUECKON BEIWYUHBI OT JPYrod € HCIOJIb30BaHHEM
NPSIMBIX U3MEPEHUH, NPU 3TOM KOHCTPYHWPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTAThl MOJIYYCHHOU
3aBUCUMOCTH (PU3UYECKUX BEJTUYMH B BHJIE TPA(UKOB € Y4ETOM aOCOJIOTHBIX MOTPEUTHOCTEN U3MEPEHUH,
JIeNIaTh BBIBOJIBI 110 pe3yJibTaTaM HCCIEI0BaHMUS;

MIPOBOJIUTh KOCBEHHBIC M3MEpeHHs (U3NUYCCKUX BEIWYHMH, NPH 3TOM BBIOMPATh ONTUMAIBHBIA METO
W3MEPEHUs, OIICHUBATH a0COIOTHBIE M OTHOCHTENFHBIC TIOTPEITHOCTH MPSIMBIX H KOCBEHHBIX N3MEPEHHIA;
MPOBOJUTH OIBITHl IO MPOBEPKE MPEAJIOKEHHOM TUIOTE3bl: IJIAaHUPOBATh AKCHEPUMEHT, COOMpaTh
SKCIEPUMEHTAJIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYYEHHbIE Pe3yabTaThl M JeNIaTh BBIBOJ O CTaTyce
MPEeI0KEHHON TUIIOTE3bI;

coOnrofaTh MpaBuiIa OE30MACHOTO TpyJda NpU MPOBEIEHUH HCCIENIOBaHUN B paMKax y4ueOHOro
OKCIEPUMEHTa, TMpaKTUKyMa M  y4eOHO-HCCIIENOBAaTEIIbCKOM W TMPOEKTHOM  JIEATENBHOCTH C
MCIO0JIb30BAHUEM U3MEPHUTENBbHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemarh pacuéTHbIe 3a7auu C SIBHO 3aJaHHOW M HESBHO 3aJaHHOU (U3UYECKOM MOJEIbI0: HA OCHOBAHHUU
aHajM3a yCJIIOBHS OOOCHOBBIBATH BBIOOp (pH3MUECKOW MOJENH, OTBEUalomeld TpPeOOBaHUSAM 3a/layw,
MPUMEHSTH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTHU U MOCTYNIAThl (PU3UUECKUX TEOPUN MPU HUCIIOJIb30BAHUU
MaTeMaTHYEeCKUX METOJIOB peuIeHHs 3aJay, IPOBOJUTH Pacu€Thl HA OCHOBAHMH HMEIOIIMXCS JAHHBIX,
aHAJIM3UPOBATH PE3YJIbTAaThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YIETOM MOJyYECHHBIX PE3yIbTaTOB;
pelath KayeCcTBEHHbIE 3a7auu, TPeOyIoIIre MPUMEHEHNs 3HaHUN U3 Pa3HbIX pa3fesioB Kypca (pusmuku, a
TaKKe UHTErpallMi 3HAaHUW U3 JPYruX IMPEJAMETOB E€CTECTBEHHO-HAYYHOIO IIMKJA: BBICTPAUBATh
JIOTUYECKYIO LIETIOYKY PACCyXJACHHUM C OMOpOil Ha M3y4eHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH M (U3NYECKHE
SIBJICHUS,

HCII0JIb30BAaTh TEOPETUYECKHE 3HAHUS JI1 OOBSICHEHUS OCHOBHBIX MPHUHIIMIIOB PabOThl U3MEPUTEIBHBIX
pruOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUYECKUX MPOLIECCOB;

MPUBOJIUTh TPUMEPHI BKIAJa POCCHMCKMX W 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUI;

aHAJIM3UPOBATh U OLICHUBATH IOCIEJICTBUS OBITOBOW M MPOHM3BOACTBEHHOM JEATEIHLHOCTH YelOBEKa,
CBSI3aHHON C (PM3MUECKMMHU MPOIIECCAMM, C MO3UIUI KOJOTHYecKOi 0e30MacHOCTH, MpEeACTaBICHHH O
paloHaIbHOM MPHUPOJOTIONB30BAHUH, a TaKXKe Pa3yMHOM HCIOJIb30BAaHUM JOCTHKEHUM HAyKU H
TEXHOJIOTUH JUTsl JaJIbHEHIIero pa3BUTHs YeJI0OBEUECKOro o0IIecTBa;

MPUMEHSATH PA3IUYHbIE CIIOCOOBI PabOThl ¢ MH(pOpMaIeld PU3NUECKOTO COAEPIKaHUS C UCTOIb30BAHUEM
COBPEMEHHBIX  HMH(OPMAIIMOHHBIX  TEXHOJIOTMH, TMpU  3TOM  HCIOJIB30BaThb  COBPEMEHHBIE
MH(GOpPMAIMOHHbIE TEXHOJOTMM MJs TOMCKa, MepepabOoTKM M TpEeabsSBICHUS Y4eOHOH M HaydHO-
MOMYJISIpHON  MH(OpPMAIMK, CTPYKTYPUPOBAHUS M UWHTEpIpEeTalud HHPOpPMAIUHM, TOTYyYeHHOU U3
Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJIy4aeMyld HH(OpPMAIMI0 M OLIEHWBATh €&
JOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIINXCSl 3HAHUM, TaK U HA OCHOBE aHaJIM3a UCTOYHHMKA UH(OpMAIIUH;
NPOSIBIATH OPraHU3allMOHHBIE M TO3HABATENBHBIE YMEHHUS CaMOCTOSTEIBHOTO NPHOOPETeHHsS HOBBIX
3HaHUH B MIPOIIECCE BBIMOJIHEHHS TPOEKTHBIX U y4eOHO-HUCCIIe0BATENLCKUX PA0OT;



paboTaTh B TPyIIE C HCHOJHCHHEM pPAa3IMYHBIX COLMAIBHBIX POJICH, MIIAaHUPOBATh PAOOTy TPYIIIIHI,
paIMOHATIFHO PACIIPENSIATh ACSITEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJCKBATHO OIICHUBATH BKIIAJ
KQXKJIOTO U3 YYaCTHUKOB TPYIIIEI B PEIICHHE PACCMATPUBAEMOM TIPOOIEMBI;

MPOSIBIIATh MOTUBALMIO K Oyaymield mpodecCHOHATbHOW IESITeNbHOCTH MO CHEHATBHOCTIM (DU3HKO-
TEXHUYECKOTO MPOQHIISL.

K koniy o6yuenust BI1 knacce npeiMeTHbIE pe3yibTaThl HA YIIyOJEHHOM YPOBHE JIOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTD y OOYUAIOIINXCS YMEHUI:

[IOHUMAaTh poJib (U3UKK B IKOHOMHUYECKOW, TEXHOJIOIMYECKOM, COLMAIbHOM M 3THUYECKOW chepax
JEATEIbHOCTH YeJOBEKa, pOJb M MeCcTO (M3MKM B COBPEMEHHOW HAy4YHOW KapTWHE MHUpPA, POJIb
aCTPOHOMHUHU B MPAKTUYECKOM /EATENbHOCTH YEJOBEKa U JallbHEHIIeM HAyYHO-TEXHUYECKOM pPa3BUTHH,
3HAYEHUE OINMCATEIbHOW, CHUCTEMATH3UPYIOIIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKON (QYyHKUUN
(bu3nuecKoil Teopun — NMEKTPOAUHAMUKH, CIEIUATILHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM (DU3UKH,
poJib Qu3nyeckoil Teopuu B (POPMHPOBAHMM MPEACTABICHUNH O (PU3MUECKON KapTUHE MHUpPA, MECTO
¢u3nueckoil KapTUHbI MHpa B OOLIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IpPEICTaBICHUI O
MIPUPOJIE;

pasnuyarh YCIOBUS IMPUMEHUMOCTH MoOJeleld (U3NYECKHX Tel M IMPOLEeCcCOB (SBICHHM): OJHOPOJHOE
AIIEKTPUYECKOE U OJTHOPOJIHOE MAarHUTHOE MOJIs, TapMOHUYECKUE KOJIeOaHus, MaTeMaTHUYeCKUI MasiTHUK,
WJICATHHBIN MPYKUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHBI, HJCATHHBIN KOJIEOATEIbHBI KOHTYpP, TOHKAs
JIMH3a, MOJIeJIel aToOMa, aTOMHOTO si/ipa M KBAHTOBOW MOJIEJIH CBETA;

paznuuaTh YCIOBHUS (TpaHUIlBl, 00JacTH) MPUMEHUMOCTH (PH3NYECKHX 3aKOHOB, TTOHMMAaTh BCEOOIIHIt
XapakTep (pyHJaMEeHTAJIbHBIX 3aKOHOB ¥ OIPaHUYEHHOCTh HCIIOJIb30BaHMSI YACTHBIX 3aKOHOB;
aHAJIM3UPOBAaTh U OOBICHATH JJIEKTPOMArHUTHBIE TIPOIECCHl M SBJICHUS, HCIHOJIb3ys OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI JIEKTPOJIMHAMUKH U CHEIUATbHONW TEOPHUH OTHOCUTEIBHOCTHU (3aKOH COXpPaHEHUS
ANIEKTPUYECKOTro 3apsiia, cuia Amiiepa, cuia JlopeHna, 3aKOH 3J€KTPOMAarHUTHON HMHIYKIWU, MPaBUIIO
Jlenna, cBs3p DJIC caMOMHIYKIMHA B 3JIEMEHTE JIEKTPUUYECKOM IEMU CO CKOPOCTHIO M3MEHEHMS CHUJIbI
TOKa, TMOCTYJIaThl CTICIUAIBHOW TEOPHH OTHOCUTEIILHOCTH DUHIITEHHA);,

aHAJIM3UPOBaTh U OOBSACHATH KBAHTOBBIE IPOILIECCHI U SIBJICHMS, UCHOJB3YS IMOJO0XKEHHS KBAHTOBOI
¢us3uku (ypaBHeHHe OWHIITEHHa 111 (pororddekra, mepBrlii U BTOpoi mocTynatskl bopa, mpuHIUm
COOTHOIIEHUS HeonpeaenéHHoctel ['eilzendepra, 3aK0OHbBI COXpaHEHUsI 3apSA0BOTO M MAaCCOBOIO YHUCEIl U
SHEPTrUM B SACPHBIX PEAKLUAX, 3aKOH PaJHOaKTUBHOIO paciaja);

OMHCHIBATh (PU3UYECKUE MPOLECCHl U SBIICHUS, UCIOJb3Ysl BETUYUHbBI: HAPSHKEHHOCTD SJIEKTPUUYECKOTO
MOJIs, TOTEHIUAN »AIIEKTPOCTATUYECKOTO II0JI, PA3HOCTh IOTEHIMAJIOB, JJIEKTPOJABIDKYIAS CHIIA,
MHIYKIHUS MarHUTHOTO TIOJSl, MarHUTHBIN MOTOK, cuia AMmIepa, MHIYKTUBHOCTb, AJIEKTPOJBHKYIIIAs
CHJIa CaMOMHIYKIIMH, SHEPrusi MarHUTHOTO IIOJI MPOBOJHUKA C TOKOM, DPEISTUBUCTCKUN HMITYJIBC,
MIOJIHAsL SHEPTUSl, PHEPTHUS MMOKOSI CBOOOJIHOM YaCTHIIbI, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3apsiy siapa, SHEPTUs CBA3M sIpa;

OOBSCHATP OCOOCHHOCTM TMpPOTEKaHWs (PU3MUECKUX  SBIEHUM: DIEKTPOMArHUTHAs  UHAYKLUSA,
CAaMOMHJIyKIIMSI, pPE30HaHC, WHTepepeHIus BOJH, Audpakius, IUCHEpCUs, TIOJHOE BHYTPEHHEE
oTpaxkeHue, ¢GoTodaeKkTpuiueckuii 3pdekt (dhotorddekr), anpda- u Oera-pacmaabl sjaep, ramma-
U3Iy4eHue sep, PU3ndeckue MPUHIUIBI CIEKTPATLHOTO aHaTN3a U paboTHI Jla3epa;

ONpEeNENATh HANpPaBICHUE WHIYKIMM MATrHUTHOTO MOJISI MPOBOJHUKA C TOKOM, CHUJIbl AMIeEpa W CHIIbI
Jlopenua;

CTPOUTh HM300paKEHHE, CO3/1aBaeMoe€ IUIOCKMM 3€pKalioM, TOHKOW JMH30H, M pacCUMTHIBATH €ro
XapaKTEPUCTUKU;

MIPUMEHATh OCHOBOIOJIATAIONINE ACTPOHOMHMUYECKHE IMOHATHS, TEOPUM M 3aKOHBI [UIsl aHalu3a |
0oOBsicHEeHUS! (U3NYECKUX TMPOILIECCOB, TMPOUCXOIAMIMX B 3BE3MAX, B 3BE3JHBIX CHUCTEMaX, B
MEXTaJIaKTUYEeCKOH cpeJie; TBUKEHUsI HeOECHBIX Tell, SBOJIONNHU 3BE3]1 1 BeeneHHoi;

MIPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTEH (hU3NYECKUX BEIIMYUH C MCIOIb30BAaHUEM MPSIMBIX U3MEPEHUI,
IpH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpOBATh pE3ylIbTaThl TMOJYYEHHOW 3aBUCHUMOCTHU



¢u3nUYecKux BEIMYUH B BUJIE TPapUKOB € Y4ETOM aOCONIOTHBIX TOTPEIIHOCTEH HM3MEpPEHMM, NeNnaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHUS;

MPOBOJIUTH KOCBEHHBIC M3MEpPEHHS (U3UYECKUX BEIMYMH, MPU 3TOM BBHIOMpATh ONTHUMAJIBHBIH METOX
U3MEpPEHUs, OLIEHUBATh a0COJIIOTHBIE U OTHOCUTEIIbHBIE IOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUIL;
IIPOBOJUTH OIBITHl IO TPOBEPKE MNPEIIOKEHHON TUIIOTE3bl: IUIAHUPOBATh HSKCIEPUMEHT, COOMpaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJIYYEHHBIE PE3yJbTaThl M J€JIaTh BBIBOJ O CTaTyce
MPEJI0KEHHON TUIIOTE3bIL;

ONMCHIBATh METO/IbI OJYYEHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

coOmoare mpaBmia 0€30MacHOrO Tpylda MNpH MPOBEACHUM HCCIEAOBAaHUH B paMKax y4eOHOTO
OKCHEPUMEHTA, IPAaKTUKyMa M  y4eOHO-UCCIIENOBATEIIbCKOM W  IMPOEKTHOM  JESATENIbHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONCTB U JIaOOpaTOPHOro 000PyI0BaHNUS;

pemaTh pacu€THbIE 3a7a4d C SBHO 3aJIaHHON M HESBHO 3aJIaHHON (PM3MYECKOM MOJIENIbIO: HA OCHOBAHHUH
aHaJM3a YCJIOBMsI BBIOMpATh (pU3MUECKHE MOJENH, OTBEYaroulue TpPeOOBAHMSIM 33Jayd, HPUMEHSTh
(GbopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNaThl (PU3UYECKUX TEOPUH TMpU HCHOJIb30BAaHUU
MaTeMaTHYEeCKUX METOJIOB PELIeHMs 3a7ay, MPOBOAUTH pacué€Thl HA OCHOBAHWU MMEIOLIUXCS JaHHBIX,
aHAJIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATh METO/IbI PEIICHUS C YIETOM IMOJIyYEHHBIX PE3YIbTAaTOB;
peliaTth KayecTBEHHbIE 3a7auu, TpeOyromre MPUMEHEHNs 3HAaHUN U3 Pa3HbIX pa3fesioB Kypca (pusmuku, a
TaKKe€ UHTErpallMi 3HAaHUW U3 JPYrux MpeAMETOB €CTECTBEHHO-HAYyYHOIO IIMKJIA: BBICTPaMBaTh
JIOTUYECKYIO LIETIOYKY PacCyXJACHHUM C OMOpoil Ha M3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (pu3nueckue
SIBJIICHUS,

HCII0JIb30BAaTh TEOPETUUYECKHE 3HAHUS JI1 OOBSICHEHUS OCHOBHBIX MPHUHIMIIOB PpabOThl U3MEPUTENIbHBIX
pruOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTMUYECKUX MTPOLIECCOB;

MPUBOJIUTh TPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeKHBIX Y4YEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBATh U OLICHUBATh IOCIEJICTBUS OBITOBOW M TNMPOU3BOACTBEHHOHN IESTEILHOCTH YEIIOBEKA,
CBSI3aHHOM C (PM3WUYECKUMH TPOIIECCAMU, C MO3UIUNA IKOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUNA O
palMOHAIBHOM MPUPOJOIOJIB30BAHNU, a TAKXKE PasyMHOM HCIIOJIb30BAHUHM JOCTWKEHMA HAayKH H
TEXHOJIOTUH 715 JajbHEHIIero pa3BuTUs 4eJI0BEUECKOro 0OIIeCTBa;

MIPUMEHSTH pPa3InyHble CIOCOOBI paboThl ¢ nH(popMalueit pU3NIecKoro coaepKaHus ¢ UCIOIb30BaHUEM
COBPEMEHHBIX  MH(OPMALMOHHBIX  TEXHOJOTHUH, TpU  OSTOM  HCIOJIb30BaTh  COBPEMEHHBIE
nH(OPMALIMOHHBIE TEXHOJIOTUU JJIsl TOWCKA, NepepadOTKH M MpeabsBICHUS Y4eOHOM U Hay4dHO-
NONYJSIpHOM  MH(OpPMALMU, CTPYKTYpPUPOBAHUS M HUHTEpIpeTalud HHPOPMAIUH, MOJYyYeHHOU U3
Pa3IMYHbIX MCTOYHUKOB, KPUTHUUYECKH aHAIM3MPOBATH MOJIy4aeMylo HH(GOPMALUI0O U OICHUBATh €&
JOCTOBEPHOCTh KaK HAa OCHOBE UMEIOIINXCS 3HAHUM, TaK U HAa OCHOBE aHaJIM3a UCTOYHHKA MH(POPMALIUK;
MPOSIBIIATh OPraHU3ALMOHHBIE W TO3HABATEIbHBIE YMEHHS CAMOCTOSITEIBHOTO MPHOOPETEHUsT HOBBIX
3HAHW B MIPOLIECCE BBHIIIOJIHEHUS TPOEKTHBIX U YUeOHO-UCCIEA0BATEIbCKUX PaboT;

paboTaTh B TpyIIe C HCHOJHEHHEM pAa3JIMYHBIX COLMAIBHBIX POJIEH, MIaHUPOBATh PAaOOTy TPYIIIIHI,
palMOHAIBHO PacHpelesaTh AEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJl€KBaTHO OLEHMBATH BKJIA[
Ka)KJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHHE pacCMaTpUBaeMoi mpoOIeMbl;

MPOSIBIIATh MOTUBALIMIO K Oyaymield mpodeccuoHambHOW IEesTeNbHOCTH MO CHEHATBbHOCTIM (DU3HKO-
TEXHUYECKOTO MpOoQuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammeHoBaHMepa3ae/ioB U
n/m | TeMIporpaMmbl

KoaunuecTtBouacoB

DJIeKTPOHHbIE

Bcero

KonTpoabHbIepadoThI

IIpakTnyecknepadoTHI

(uudgposbie)
o0pa3oBaTe/bHbIEpeCypPChl

Pasnea 1.HAYUHBIA METO/I IO3HAHUSA ITPUPO/IBI

1.1 | Hay4yHbBIIIMETOIO3HAHUSTIPUPO BT 6 1 ‘ https://m.edsoo.ru/7f41bf72

Hroromnopaszneny 6

Pazngen 2.MEXAHUKA

2.1 | Kunematuka 14 1 3 https://m.edsoo.ru/7f41bf72

2.2 | IuHamuka 12 1 2 https://m.edsoo.ru/7f41bf72

2.3 | CratukatBépaororena 5 1 https://m.edsoo.ru/7f41bf72

2.4 | 3aKOHBICOXPAHECHUS B MEXaHHKE 11 1 1 https://m.edsoo.ru/7f41bf72

Hrtoronopazneny 42

Paznen 3.MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA

3.1 | OCHOBBIMOJIEKYISIPHOKHHETHYECKOHTCOPHUHI 16 1 1 https://m.edsoo.ru/7f41bf72

3.2 | Tepmoaunamuka. TerioBeIeMaIIHHBI 21 1 1 https://m.edsoo0.ru/7f41bf72

3.3 ATPCraTHBIC COCTORHHA BEIIECTBA. 14 1 https://m.edsoo.ru/7f41bf72
da3oBbIe MEPEX0Ibl

Hroronopazneny 51

Paznen 4.9JIEKTPOANHAMUKA

4.1 | DIeKTpUUYECKOCTIOINe 24 1 https://m.edsoo.ru/7f41bf72

4.2 | TIoCTOSSHHBIUAIEKTPHYCCKHITOK 27 1 3 https://m.edsoo.ru/7f41bf72

4.3 | Toku B pa3auyuHBIXCpPEIaX 6 https://m.edsoo.ru/7f41bf72

Hroronopazneny 57

Pe3epBHOEBpeMs 14 https://m.edsoo.ru/7f41bf72

OBIIEE KOJIMYECTBO YACOB I10 170 10 11

I[TPOTPAMME
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11 KVIACC

KoauuecTtBouacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIPOrPaMMBbI Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl P
o0pa3oBaTeIbHbIEPECYPCHI
Pa3znea 1.9JIEKTPOJIUHAMHUKA
1.1 MaruutHoenoe 14 https://m.edsoo.ru/7f41c97c
1.2 DNeKTpOMarHU THASIMH TKITUS 13 1 https://m.edsoo.ru/7f41c97c
Uroronopazneny 27
Pa3nea 2.KOJIEBAHUS U BOJIHBI
2.1 MexaHHYECKHUEKOICOaH S 10 https://m.edsoo.ru/7f41c97c
2.2 DJeKTPOMarHUTHBICKOICOaHUS 15 https://m.edsoo.ru/7f41c97c
M
2.3 exareciye 1 10 1 https://m.edsoo.ru/7f41c97c
AIIEKTPOMATrHUTHBICBOJTHBI
2.4 OrmTrka 25 1 https://m.edsoo.ru/7f41c97c
Hroronopazneny 60

Pasgen 3.0CHOBBI CIIEITUAJIbHOM TEOPUHA OTHOCUTEJIBHOCTH

3.1 Ocuosel CTO 5 1 https://m.edsoo.ru/7f41c97c
Hroronopazueny 5
Pa3znea 4. KBAHTOBAS ®PU3UKA
4.1 KOpHyCKy TPIPHO 15 https://m.edsoo.ru/7f41c97c
BOJ'IHOBOI/IL[yaJ'II/BM
4.2 dusnkaatoMa 5 https://m.edsoo.ru/7f41c97c
4.3 Pu3HKa aTOMHOTO A1pa 5 https://m.edsoo.ru/7f41c97c

QJICMCHTAPHBIX YaCTHUL]
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Hroronopazneny 25

Paznea 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKH

5.1 UEMEHTHIACTOHOMHIL K 12 https://m.edsoo.ru/7f41c97c
acTpopH3UKU
Uroronopazneny 12
Pazzen 6.OU3NUYECKUN ITIPAKTUKYM
6.1 Ou3HYECKUATIPAKTHKYM 16 16 https://m.edsoo.ru/7f41c97c
Hroromnopaszneny 16

Paszpen 7.0bOBIIAIOIIEE TIOBTOPEHUE

Cucrtemaruzanusa 1 0000I1IeHne
MIPEIMETHOTO COJCPKAHUS U
7.1 OIIBITA JIEATETHLHOCTH, 15 https://m.edsoo.ru/7f41c97c
MPHOOPETEHHOTO MPHU U3YICHHUH
kypca ¢usuku 10 — 11 xiracco

Hroronopazneny 15

PesepBHOEBpEeMs 10 https://m.edsoo.ru/7f41c97c

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 170 4 16
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