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1. HauMeHoBaHHe TUCIUNINHBI
duzuka

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 35.03.08 Boanbie 6nopecypchl U akBaKyJIbTypa

HamnpalieHHOCTh [IporpamMma mupokoro npoguis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus tuCHUILTHHB @PU3MKa y 00yJaromerocs J0KHBI OBITh C(HOPMUPOBAHBI
CIIEYIOIIHAE KOMIIETCHIINHN:

35.03.08 Boanble Omopecypchl U akBaKyJIbTypa (HampaBJIeHHOCTSH : [Iporpamma mupokoro mpoduis)
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK

Nuaukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 35.03.08 Boxuble Onopecypcehbl U akBaKyJIbTypa (HalmpaBIeHHOCTS:
[Iporpamma mupokoro npouss)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 4,5
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHMILTUHBI
O0beM AUCIHUILIMHBI (3.€.) 9
O0beM JUCHUILIMHBI (AK.YaC.) 324
KonTakTHasi padora ¢ 126
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 56
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 42
3aHATHI, CECMHMHAPOB
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI 11O
HHOCTPAHHOMY fI3BIKY
CamocrosiTesibHas padoTa 198
(ak.4ac.)
®opMBbI TEKYLIET0 KOHTPOJIA 3amuiiaeMoe KOHTPOJIbHOE MEpOIIpUsITHE (2)
HToroBoe KOHTpoIbHOE MeponpusTue (2)
[TucbmMeHHOE KOHTPOJIbHOE MeponpusTue (4)
DopMbI IPOMEKYTOUHOM 3auer (4 TpumecTp)
aTTrecTanuu

Ok3ameH (5 TpumecTp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

duszuka
PaCCManI/IBaIOTCSI OCHOBHBIC 3aKOHBI MEXAaHNYCCKOT'O IBUXKCHUA

Kunematuka
KI/IHCMaTI/ILIeCKI/IC XapaKTepI/ICTI/IKI/I JABUXXCHUA. BI/II[I)I ABUXXCHUA. KI/IHeMaTI/IKa BpaHlaTeJ'H)HOFO JOBUXCHUA.

KunemaTnyeckue XapaKTepUCTUKHU IBUKEHUSA
JiBumxeHue Tein. JIBmkeHrne TOUKHU o npsiMoil. CKOpoCcTh TOUKH MU ABMXKEHUH IO NPAMOiL. CBSA3b MEXKIY
CKOPOCTBIO U MPOMIEHHBIM PACCTOSHUEM. Y CKOPEHHE IIPH JBMKEHUU TOUYKH IO npsamoil. [IpoctpancTso,
BpeMs U CHUCTEMA OTCYETA.

Buasbl nBnkenns. KnnemaTnka BpamaTeJbHOIO IBHKCHUS.
JIBu>KeHHE TOUKU B IpocTpaHcTBe. OCHOBHBIE CBOMCTBA BEKTOPOB. CKOPOCTh TOUKH. Y COPEHUE TOUKH,
JBUOKYLIEHCs 1o miockocTu. LleHTpocTpeMuTenbHOe YCKOpeHHe. Y CKOpEeHHE MU ABMXKEHUN TOYKU B
IIPOCTPAHCTBE.

JAnHamMuka MaTepuaJbLHON TOYKH U MOCTYNATEIbHOI0 IBUKEHHSI TBEPAOTO TeJia
JIBHM>KEHME TEI 101 ACHCTBUEM CHUII

Kunaccnueckasi Mexanuka. 3akonbl MexaHuku Herorona. Macca, umMnyJibce Tesia. 3akoH
COXpaHeHHusI UMITYJIbCa.
Cuna. CiocoObl U3MEpEeHUs TOCTOSHHBIX CUJI. Y CIIOBUS PaBHOBECHSI CUJI, IEHCTBYIOIIKX HA ToukKy. Cuiia u
newkenue ([1epserit 3akon HeroToHa). BTopoit 3akon nuHamuku. Macca tena. O61mast popma BTOpOro 3akoHa
Herotona. Tpetuit 3akon HeroToHa. JIBukeHue Tena noj A1eMCTBUEM CUIIbI TATOTEHUSI. 3aKOH COXPAHEHUS
KOJIM4ecTBa ABMKEHUs. IMITyIbC cuiibl. 3aKOHBI IBMKEHUS TEJ C IEPEMEHHON Maccoil.

Cuibl. Cuiia rpaBuTAnMu, TskecTU. Bec Tena. Ynpyrue cuibl. CHiibl TpeHHS.
Cuna. CriocoObl M3MEPEHHS TOCTOSIHHBIX CHJI. 3aKOH BCEMHPHOTO TATroTeHMs. Bec Tena. Pa3znuanbie BUbI
Tpenus. Bsskoe tpenue. [lanenne maprika B Bsa3kou cpene. Cyxoe Tpenue. Cuia TpeHUsT CKOJIbKEHUS.

LlenTp Macc cucTeMbl MaTePHAJIBHBIX TOYEK, 00beMHOr0 Tesia. [IpMHIUI OTHOCHTEIbHOCTH
I'anunaes. IlpakTnyeckoe npuMeHenre 3akoHoB HeroToHa.
HGHTp MacCC CUCTEMBI MaTCpUAJIbHBIX TOYCK, 00BEMHOTO TENIA. HpI/IHIII/IH oTHOcHUTEeIbHOCTH I anmmiest.
HecBoboanble nBrkeHus Tena. 3Ha4eHHE 3aKOHOB JTUHAMUKH.

JJieMeHTbI TeOPUH OTHOCUTEJIbHOCTH. [IpeoOpa3zoBanus Jlopenna.
[TocTynatel ciennanbHON TEOPUH OTHOCUTENBHOCTH. DHEPTUs MOKOS YAaCTULbI. 3AaKOH B3aUMOCBS3U MacChl U
SHeprud. [[nuHa B ABMXKYyIIEHCA cucTeMe oTcuera. Bpems B IBrKyLieics cucreme orcyera. Mmmyisc B
JBHXKYILEHUCS CUCTEME OTCUETa. PEIATUBUCTCKUI 3aKOH CI0KEHUS CKOPOCTE. Macca B IBHXKYILEHCS CUCTEME
orcuera. [IpeobGpazoBanus Jlopenia.

PaGora u mexannuyeckasi JHeprus
[Tpumeps! pacuera paboThl B MEXaHUKE

Pa6ora. [lorenunanbublie cuiibl. [loTeHIUaNbHAS YHEPTUs BO BHEIIHEM MoJie ciil. Kuneruueckas
sHeprusi. [loaHas Mexanuueckasi JHeprusi. 3aKOH COXpaHEHMs JHEPI U M.
[Tonsitue 06 sneprun. Pabora u sueprus. Po6ota cuibl. [lorennnanbubie cuibl. [loTeHIIManbHas SHEPTUS BO
BHEIIHEM T1oJie cul. [TomHast MexaHnudeckast JHeprus. 3aKOH CoOXpaHeHUs dHeprun. KuHeTndeckas sHeprus
Tena.



AOCOJIIOTHO YNIPpYIruid ¥ a0COJIIOTHO He YNIPYTMid yaap.
[TorennuanbHast sHeprus aedopmanuu. [TonHOCTRIO HEYTIPYTHA yAap ABYX Tesl. YTIpyruid yaap. Y aap
HEYIPYTUX Tel.

Hennepuua.nbﬂble CHCTEMBbI 0TCUYETA

Cuiibl nHepunu. llenTpodexnas cuina nnepunu. Cuiaa Kopuosmnca.
HGI/IpIII/IaJIBHI)IC CHUCTEMBI OTCUCTA. I[BI/DKCHI/IG TCJa B HGHHCpHHaﬂbHOﬁ cucteme orcuera. Cuibl HWHCPLWH,
NeHCTBYIOIME HA MTOKOSIIIIEECs TeJIO BO BPAIAIOIIEHCS CICTEME OTCUETA.

I[I/[HaMI/IKa BpamiaTeJbHOro IBHKCHUSA
OcHoOBHOE YPaBHCHUC TUHAMHWKH BPAIlaTCIbHOTO JIBUKCHHA

Bpamenue Tes1a BOKpPYr HemoABH:KHOM 0cH. MOMEHT CHJIbI. Y pABHEHHE BPAIIaTEeJIbHOI0
ABH:KeHMS TBepaoro resaa. MomenT nunepuun. [lonsitue o Tenzope nHepuuu. MoMeHT UMITYJIbca. 3aKOH
COXpPaHEeHHUs] MOMEHTA UMIIYJIbCA.
3akoH BpaliCHusA TCia BOKPYT HGHOI[BH)KHOI;'I ocu. MOMEHT KOJIMUeCTBa JABUMIXXCHUA. Kunernueckas OHEPIUid
Bpaujarouerocs tena. LIeHTp TsykecTr U HEeHTp MHEPLIMU TBEPAOIO Tea. 3aKOH JBUKEHHUS LICHTPa NHEPLUU
Tela.

Kunernueckasi 3Heprusi Bpamaromierocs teja. 'upockon.
MOMEHT CHIJIBI OTHOCUTEIHHO TOYKH M MOMEHT KOJIMUECTBA JBM)KEHUS TBEPAOTO Tena. I mpockonsl. [IBrkeHne
OCH CBOOOJHOTO THpOCKoOMa. | mpockonuveckne CHibl. Bpamenne ocu HecBOOOHOTO THPOCKOTIA.

MexaHHKa XKHAKOCTH U ra3a

HNneanbHas U peajibHasl sKUAKOCTH. JIMHNM U TPYOKa TOKa. 3aKOH HEPa3PbLIBHOCTH CTPYH.
YpasHenue bepnyiiu.
Cuiibl BsizkocTU. CTallMOHApHOE T€UEHHE XKUAKOCTU. OCHOBHOM 3aKOH TMHAMUKH JJISl YACTHUILIBI U€aTbHOU
KUIKOCTU. YpaBHEHUE bepHyIu i cTallMOHAPHOTO TEUEHUS HEC)KUMAEMOU KuakocTu. Mcreuenue
KHUJIKOCTH U3 cocyza. FI3MeHeHue naBieHue monepek Tpyook Toka.

Cuiibl BHYTpPeHHero TpeHus. JlamunapHoe u TypOy/ieHTHOe TeueHus1. TeueHue sKMIKOCTH B
KpyrJoii Tpyoe. JIBU:KeHHe TeJl B JKMIKOCTSIX U razax.
Peanbnas xxunkocts. Teuenus: Kyarra u [lyaseinss. Koadduruent BHyTpeHHero tpenus. JlamuHapHoe u
TypOynenTHoe TeueHue. Yucno Pelinonbaca. Kunemaruueckas Bsa3kocTh. [lorpanuunsie cnon. O0TeKkaHue Ted.
Jlo6oBoe conporuBnenue Ten. 3akon Crokca. [logpemuas cuna.

Kosneb0anus u BOJIHBI
JuddepenunanbHOe ypaBHEHHUE KOJIEOATENIbHOTO IBUKEHUS

OO0urue cBegenns o koedanusix. FapMonuyeckue kosiedanus. MassTHUK. 3aTyxamoimne
KoJie0aHusA. ABTOKOJIeOaHus. BoiHykaeHHbIe KoJieOanus. [lapamerpuyecknii pe3oHaHC.
Bunet konebanuii. AMIUTyAa, mepuoi, 4actora, ¢asa, HauaiabHas ¢a3a konebanuil. 'apmMoHnueckue
Kosiebanus. 'apMoHnueckue konebanus ¢ 3aTyxanueM. [lapamerpuueckue konebanus. Y paBHeHUs KoJleOaHUA.
OHeprus rapMOHUYECKOI0 Kosie0aHusl.

Bouanbl. Pacnpocrpanenue BosiH B ynpyrou cpeae. Iliiockue u cpepudeckue BosiHbl. BosiHoBOE
ypaBHeHue. CTosiuMe BOJIHBI.
Jlnuna BonHel. [Tonepeunsie u mpoaonbHbie BoNHBL [Tnockue u chepuueckue BoHbl. PazoBas cKOpocTh. PpoH
BOJIHBL. BonmHoBas moBepxHocTh. BonnoBoe uncno. BOnHoBoM BekTop. BonHOBOE ypBHEHUE. DHEPTHsl YIIPYTOi



BoiHBI. CTOSYME BOJIHEI.

Kousebanus cTpynbl. 3Byk. CKOpocTh 3ByKa B pa3iuuHbIX cpeaax. g dexr Jonaepa.
CoOcTBeHHbIE YacTOTHI KoJieOaHust cTpyHbl. CKOPOCTh 3ByKa B Pa3UYHBIX cpeaax. YubTpa3Byk. MHppa3ByK.
Axycrudeckuii criektp. D¢ ekt Jommepa.

ATOMHO-MOJ’I(—!KyJ'IHpHOC CTPOCHHUE BCIIICCTBA

ATOMHO-MOJIeKyJIﬂpHaH TeOpUd CTPOCHUSA BeIECTBA. OTHoOCHTEIbLHbIE aTOMHAS U MOJICKYJIsIpHas
Macchbl. MoJib BelllecTBa.
BpOYHOBCKOe JABVIKCHUC, TCIVIOBOC ABMIXKCHUC, OTHOCUTCIIbHAA aTOMHAs MacCa, OTHOCUTCIIbHAA MOJICKYJIsIpHAs
Macca, Yyucjiio ABoraz[po, MOJISIpHaA Macca, JIMHEHHBIE PasMCpPbI MOJICKYJI, CTaTUCTUYECKUH 1
TepMOI[I/IHaMI/ILIeCKI/Iﬁ CIIOCOOBI OIKMCAHUS IMponeccoB B MAaKpOTECIIaXx.

MoJiekyJIsIpHO-KMHETHYECKAS Teopust

OcHoBbl TepmoMeTpuu. CocTosinue cucrembl. U3onponeccol. YpaBHeHne COCTOSTHUS UA€AJTbHOTO
raza. OCHOBBI MOJICKY/IIPHO-KMHETHYECKOH TeOPHUH rasa.
napamMeTpbl COCTOSIHUS, TEMIIEpaTypa, aOCOMIOTHBINA HOJIb, TEPMOAMHAMUYECKUN MPOIIECC, PABHOBECHOE U
HCPaBHOBCCHOC COCTOAHUC CUCTEMEI, O6paTI/IMI)Ie n H606paTI/IMBI€ IponecCohl, HUKIIbI, I/II[eaJ'H)HI:Jﬁ ras, ra3oBas
MOCTOsIHHAS, TTOCTOsTHHAsE bonbIiMaHa, ypaBHEHHE COCTOSIHUSI MI€AIbHOTO Ta3a, JaBJICHHUE, CPEIHSS SHEPIUs
MOJIEKYJI, U30TEPMHUYECKHI Mpolecc, n300apuyecKuii mporecc, N30X0pHUUECKUil mporecc

BHyTpeHHssI JHEPIrUs U TEILIOEMKOCTb H1€AJILHOI0 ra3a. AinadaTu4ecKuii ¥ MoJUTPONHYeCKHii
npoueccol. PaGora, copepiiaemas njeajbHbIM Ia30M NPU Pa3JIN4YHBIX NpoLeccax.
BryTpenHss sHeprusi TepMOAMHAMUYECKON CUCTEMBI, IIEPBOE HAYAJIO TEPMOIMHAMUKHY, yIeTbHAS
TEII0EMKOCTh, MOJISIpHAS TEIUIOEMKOCTh, TEIJIOEMKOCTh IPU MOCTOSSHHOM 00beMe, TeIIIOEMKOCTh MPH
MOCTOSIHHOM JIaBJICHHH, aquabaTH4yecKuil mpoiiecce, moka3aTenb aguadartel, ypaBHenue [lyaccona,
MOJINTPOIIMYECKHH TpOIECC, TOKA3aTeNb MOJIUTPOIIbI, padoTa, COBEpIIaeMas UACAIbHBIM ra30M MPHU PA3INYHBIX
nporeccax.

Cratucruyeckasi puszuka

Pacnpenenenne Makcgea no ckopoctsaiMm. Pacnpenesienne boabumana.
CTaTI/ICTI/I‘IeCKaﬂ (1)I/I3I/IK21j BGpOSITHOCTI), CTaTUCTHUYCCKHN HC3aBUCUMbIC BEINYNHBI, (1)YHKIII/I$I pacnpeneneHHﬂ
BEPOSITHOCTEH, MPOCTPAHCTBO CKOPOCTEH, GyHKIIUA pacnpenenenne Makcsemia, onbIT LlTepHa,
O6apomerpuueckas Gopmyna, pacnpeaenenue bonpivana,

SBJjieHMs mepeHoca B ra3ax

JAnddy3us B razax. Baskocrs razos. TemionpoBoaHOCTh ra3os.
JnuHHa cBoOOIHOTO ITpodera MoJieKyJ1, 3 (HEeKTUBHBIN AUaMETP MOJIEKY, 3(pPEeKTUBHOE cedeHne MOJIEKYII,
ABIICHUA nepeHoca, upysus, kodpduuueHt nudpysun, 3akoH Puka, TEIIONPOBOTHOCTh, BHyTPEHHEE
TpEHue,

TepMoauHaAaMuKAa
[TepBoe HavasI0 TEPMOAUHAMUKH. 3aKOH BO3PACTAHUS SHTPOITHHI

OcHoBHbI€e 3ak0HbI TepMoanHAMHUKH. Llnkiabl. Huka Kapuo. Koddpduuuenr mose3noro aeicreusi.
[TepBoe u BTOpOE Havana TepMOJIMHAMUKHU, TeopeMa Hepucta, TeroBas MalinHa, X0JI0dMIbHAsS MalllHa,
TEIUIOBOM pe3epByap, MUKIIbI, UK KapHo, U33HTpONUYECKU# mporecc, KodQPHUIIMEHT MoJIe3HOTO AeHCTBHSI,



teopeMa Kapno.

JuTponusi. HekoTopble npuMeHeHUsI SJHTPONMH.
3HTp0HI/IH HUICAJIbHOI'O Ira3a, SHTPOIINA BOAbI, UBMCHCHHUC SHTPOIIUU IIPHU IIJIABJICHUU, HCKOTOPBIC IIPUMCHCHU A
DHTPOIIUU

PeanbHble ra3zsl. ®@a3oBble PABHOBECHUSA U NIPEBPaALICHUSA

I'a3 Ban-nep-Baaanca. U3oTrepmsl raza Ban-nep-Baanbca u peajibHoro raza. Kpurnueckoe
COCTOsIHHME BellecTBa.
VYpaBHeHne Ban-nep-Baanbca, IOoCTOssHHBIE BaH-ep-Baasibeca, pagnyc MOJIEKYJISIPHOTO IEHCTBHS, Ia3
Ban-gep-Baanbca, n3orepMmel Ban-aep-Baanbca, KpUTHYECKOE COCTOSIHUE, KpPUTHUECKAs TOUKA, KPUTHUYECKUE
BEJIMYMHBI, SKCIIEPUMEHTAIILHBIE U30TEPMBI.

HUcnapenue, niapjenue, cyoaumanus. TpoiiHasa Touka. /lmarpamma cocTosiHusl BelecTBa.
DKCIepUMEHTAITbHBIC H30TEPMBI, (ha30BBIC MTEPEXOJIBI IIEPBOTO M BTOPOTO POJIa, TEIIOTA MPEBPAIICHHUS,
WCIIapeHue, TUIaBJICHHUE, CyOIMMaIlis, HACBIIIICHHBIN MMap, yIPyrocTh HACKIIIIEHHOTO TTapa, PAaBHOBECHOE
COCTOSIHHE, IIEPECHIIICHHBIN Nap, eperpeTast )KUIKOCTb, TPOMHAS TOUYKA, JUarpaMma COCTOSHUS BEIlleCTBa

CBoiicTBa KHIAKOCTEH M TBEPABIX TeJl

Ctpoenue xuakoctu. [loBepxHocTHoe HaTszkeHHe. KanuiasipHuble siBieHus.
brvoxHMiA 1 qanbHUN MOPAIKU NEHCTBUS, KBA3UKPUCTAILTUYECKAs CTPYKTYpa, )KUJIKHE KPUCTAILIBI, aMOp(HbIe
Tena, panyc MOJICKYJISIPHOTO JIEHCTBUS, CHIIBI IOBEPXHOCTHOTO HATSDKEHUA, KO (UIIUEHT TOBEPXHOCTHOTO
HATSDKEHUS, SBJICHHS Ha TPAHUIIE KUIKOCTH U TBEPAOTO Tea, MCHUCKU, KaWISIPHBIE SIBJICHUS

OT1iiM4yuTeIbHBbIE YePThl KPUCTAJINYECKOro cocTossHus. Kpucraaimueckasi peuierka.
Teny0eMKOCTh KPUCTAJLIIOB.
AHH30TPONIHBIE U U30TPOITHBIE TEJIA, MOHOKPUCTAILIBI, JIEMEHTApHAs KpUCTAJUIMUECKas STUeiika, BUIbI
KpUCTAIIIOrpauecKux CUCTEM, MOHHBIE, aTOMHbBIC, METAJUTMYECKHE U MOJICKYIIPHBIC KPUCTATUINYECKUE
pemerku, 3aKkoH [rononra u [Itu.

duszuka
DJIeKTpUYECKoe 10JIe B BAKyyMe.

JileKTpUYeCKUil 3apsia. 3aKOH coxpaHeHus 3apsaa. 3akoH Kynona. HanpsizkeHHOCTD
3jeKTpuYecKkoro nojs. Ilpmanun cynepnosunuu. IIoTok BeKTOpa HANPSIZKEHHOCTH YJICKTPHYECKOI0
noJs. Teopema I'aycca.

[IpoGHbIii 3apsa. NHBpUAHT 3JEKTPUYECKOTO 3apsjia. 3aKOH COXPAaHEHUs JIEKCTPUUECKOTro 3aps/a.
HanpsioxkenHocTs anekTpudeckoro noiist. 3akoH Kynona. KoHcTanTa mponopliOHAIbHOCTH U €IMHUIA
U3MEpEHUS 3aps/ia B pa3HbIX CUCTeMax eAuHUL. TodeuHslil 3apsan. [IpuHnun cynepno3unmii
anekTpoctaruueckux nojieil. Cunossie nuHu. [lonsiTue nmotoka Bekropa. Tenecusrit yroiu. T. ['aycca. mpumep T.
l"ayca nuist IByX citydaeB: 3apsij JIE)KUT BHYTPU IPOCTPAHCTBA, OKPY>KEHHOTO MIOBEPXHOCTBIO S, 3apsil JIEKUT
BHE IPOCTPAHCTBA, OKPYKEHHOr'0 MOBEPXHOCTHIO S. [IpuMenenue 1. ['aycca: ayekTpocTaTHdeckoe nosie
0EeCKOHEeYHOW PaBHOMEPHO 3apsKEHHOM MOJIOCTH, T0JI€ PABHOMEPHO 3apsKEHHON OECKOHEUHOU
TUIOCKOTIApAJUICHIIBHOM MJIACTUHKY, TI0JIE Iapa, PABHOMEPHO 3apsKEHHOTO 110 TIOBEPXHOCTH M 00BEMY, MoJIe
OEeCKOHEYHOU MPSIMON JTMHUU U OECKOHEUHO JUIMHHOTO InHapa. uddepenunansuas popma 1. [aycca.
®opwmyina [Maycca-OcTporpaickoro.

IoTeHUaT JIEKTPOCTATHYECKOTO 1M0JIsl. PAa3HOCTH MOTEHIIMAT0OB. JKBUINIOTEHIIHAIbHbIE



noBepxHoCcTU. CBSA3b HANPAKEHHOCTH JIEKTPUYECKOT0 MOoJIs ¢ moTeHunagoM. [lupkyassuus Bekropa
HANPSKEHHOCTH JJIEKTPUIECKOIr0 MOJIs.

[ToTreHImManbHOCTh 3JIEKTpOoCTaTHYECKOr0 Touis. [TonsaTre nupkynsauus Bekropa. Llupkynsuus Bekropa
HaNpsHKEHHOCTH AJIEKTPUYECKOT0 MoJId. DieKTpuuecknuid noreHnuan. [lonsarue norenuunana. Hynesoit
notennuai. Paznocts norennuanos. [ToBepxHocTu paBHoro noteHmnuana. [louarue rpaguenta. Beranciene
NOTCHIMAJIa MO0 HAIPAKCHHOCTU ITOJIS: MOTCHIHAI MOJIAA TOYCYHOTO 3apsd, MOTCHIUAII ITOJII CUCTCMBIL
TOYCUHBIX 3apdaa0B B OJHOPOJHOM JUIBJICKTPUKE, MOTCHI WA HETIPECPLIBHO PACIIPCACIICHHBIX 3JICKTPUICCKUX
3aps0B, MOTEHIIMA] OECKOHEYHO PABHOMEPHO 3apsKEHHOM MIIOCKOCTU B OTHOPOAHOM JUAJIEKTPHKE.

DJIeKTPUYECKoe MoJjie B AUIJIEeKTPUKAX

DJIeKTPUYECKHUI TUNO0JIb. JIunmoabHbIA MOMeHT MoJiekyJl. [loJsipu3anus Au3J1eKTPHUKOB.
JAmdjiekTpuyeckasi NPOHUIIAeMOCTh M BOCIPMUMYHUBOCTDH BellecTB. BeKTOp 3/1eKTPUYeCKOro cMeleHus.
DJIEKCTPUYECKUHN TUTIOIb. TOYEUHBIN AUMOJIb. J{UMOJBbHBIM MOMEHT HEUTPAIBHOW CUCTEMBI 3apsI0B.
JIMNOIbHBIA MOMEHT MOJIEKYJI. DJIEKCTPUUECKOE 1oJie B BewecTse. [lomsipuzanusa quanekTpukoB. Mexanusm
MOJISIPU3AIUY TIOJISIPHBIX U HEMOJIPHBIX THUAIEKTPUKOB. Bektop nmonspuzanuu. T [Naycca st TuaIeKTPUKOB.
[Tonsspu3ymMoCTh ¥ AMAIEKTPUYECKAsk MPOHUIIAEMOCTb.

IIpoBOAHUKH B JIEKTPHUECKOM MO0J€. JHEPTHs NIEKTPUIECKOT0 MOJIs

PaBHoBecue 3apsinoB Ha npoBoHuKe. MHAyHUPOBaHHbIE 3apsiibl. JJIEKTPOEMKOCTb.
KonaeHncaropsl. JHeprus 3apsi’keHHOr0 POBOAHUKA, KOHIECHCATOPA. JHEPIrHUsl 31eKTPOCTATHYECKOI 0
noJIsl.

ITpoBoiHUKY B 31eKTpruuecKoM nosie. O0beMHas INIOTHOCTh JIEKTPUYECTBA B HYTPU OJJHOPOAHOTO NMPOBOAA.
WuayunpoBanHble 3apaapl. EMKOCTh yeAMHEHHOTO poBoiHMKa. EMKOCTh KOHeHCcaTopa. KonaeHcaropsl.
Enununel uamepenust eMkoctu. EMKocCTh 1apoBoro konjeHcaropa. EMKOCTb M10cKoro KoHaeHcaTopa.
EMKoCTh HMJUTMHAPUYECKOT0 KOHJeHcaTopa. batapen KkoHeHcaTOpOB. DIeKTpuuecKas SHeprusi. JHeprus
3apsHKEHHOIO IIPOBOJAHMKA, KOHJIEHCATOPA. DHEPIHs 3JIEKTPOCTATHUYECKOIO MOJIS.

IHoCTOSIHHBIN 3IEKTPUYCCKUI TOK.

dueKTpUYecKuii TOK. CHJIa ¥ IVIOTHOCTD 3JIEKTPUUYECKOT0 TOKA. JJIeKTPOABIKYIIAS CHJIA.
Conporusiienne npoBoAHNKOB. 3akoH OMa B 1uddepeHunanbLHOi popme.
Onexrpuueckuil ToK. Cuiia U IIIOTHOCTh ANEKTPUYECKOT0 TOKA. 3aKOH COXPAHHUHES 3JIEKTPUUYECKOTO0 3apsia.
OnektpoaBukyias cuina. ConmpoTUBIECHUE TTPOBOIHUKOB. IJIEKTPOIPOBOANMOCTD. DIEKTPUIECKOE
conpotusnenue. [TomHoe conporuBnenue Beei nenu. Cuna Toka. 3akoH OMa B muddepeHnuaibaon Gopme.

3akon OMa 11 HEOJHOPOJAHOT0 Y4acTKa nenu. PazserBiiennbie nenu. [llpasuiaa Kupxrodga aas
Pa3BeTBJIEHHBIX LieNell MOCTOSTHHOTO Toka. PaboTa m MmomHOCTh TOKA. 3akoH koyias -Jlenuna B
auppepenuunaabHoit popme.
VY nenpHas mpoBoauMOCTh. BeiBog 3akoHoB OMa u [[xoyna-Jlenna. Ctoponnue cuibl. Pa3BeTBIIeHHBIC TIETTH.
[TpaBuna Kupxroda 1j1s pa3BeTBICHHBIX IIENIEH TOCTOSHHOTO TOKA. [I[puMepsl MpuMeHeHUs 3aKOHOB
Kupxroda nns pa3ierBieHHBIX 1eneid. PaboTa u MOLTHOCTH TOKA.

BJICKTpI/I‘IeCKI/Iﬁ TOK B Me€TaJ/lJ1aX, MOJYIIPOBOJHUKAX, Ira3ax

Kiaccnueckasi Teopusi 3JIEKTPONPOBOJHOCTH METAIOB. TepM031eKTPOHHAS
smuccus. Monnszanus razos. CaMoCcToATeIbHBIH Pa3psil B razax
Wueprus 31ekTpoHoB B MeTauiax. D¢ dext Xoma. MeTamisl U NoxynpoBoJHUKH. [IpoBOIMMOCT B METaIIIAX.
CB0OOHBIE ANEKTPOHBI. BaneHTHbIe 371eKTpOHBL. DHepreTndeckue ypoBHU. CBOOOAHAS U 3alpelleHHAs 30HBI.



TCPMOIJICKTPOHHAA OMUCCHUSI. Pa6orta BBIXO/Ja. BaKYYMHLIﬁ AUOon. Tok HacBHIIIEHHUS. 9HeKTp0HHH€ JJaMIIbI 1 UX
MPUMCHCHUA.

IHosynpoBoauuku. 30HHAs1 TeopHs NMOJTYNPOBOJHUKOB.
DOHeprust HOHU3ALKU. PEeKOMOWHAIHS IEKTPOHOB. BaneHTHbIe 35eKTpoHbl. HeBOKOYKICHHBIN 1
BO30Y KJIECHHBIN dHepreTndeckue ypoBHU. CBOOOHAS U 3aMpeleHHAast 30Hbl. DJEKTPOHHAs U JAbIPOYHAS
npoBoANMOCTh. COOCTBEHHAs! U IPUMECHAs AJIEKTPOIPOBOIUMOCTD MOIYITPOBOHHUKOB.

MarnuTHoOe noJjie B BAaKyyme.
Pacuerbl MarHuTHbBIX TOJIEH OT MPOBOAHUKOB C TOKOM

B3aumoneiicrBue TokoB. UHAyKIMA MarHuTHOrO noJisi. 3akon buo-Casapa-Jlanniaca.3akon
Amnepa. Cuia Jlopenua. MaruutHoe noJie npsimoro Toka. Llupkyjiasauus BekTopa MarHuTHOM
HHIAYKIHH.

Marnutnoe none. Mctounuku MarHuTHOTO ToJisi. Cuitbl, IEWCTBYIOIINE Ha ABIKYIIHUECS 3apsiibl HTOKU.
MarnuTHO€e noJjie paBHOMEPHO ABMXKYIIerocs 3apsiaa. 3akoH buo-Capapa-Jlamiaca. XapakTepucTuku
MAar"guTHOTIO I10JIA. 3JICKTpOMaI‘HI/ITHaSI HUHAYKIUSL. HI/IpKy.]ISIIII/ISI BCKTOpa MarHUTHOU HHAYKIUU.

MarbuuTHoe noJie B IeHTPe KPYroBoro npoBoaHuKa. IloTok BekTopa MArHUTHOM MHAYKITUU.
KoHTYyp ¢ TOKOM B MATHUTHOM NoJjie. MAarHMTHBIA MOMEHT.
NuaykTuBHOCTH. THIYKTUBHOCTD MPOBOJOB. AABJIEHUS MPHU 3aMyKaHUH U pa3MbIKAaHUU TOKA.

MarsuTHoe moJie B BelecrBe.

HamarauuyuBaHue BelllecTBa. Hal'[pﬂ)KCHHOCTb MAardMTHOIO 1moJis. BeKTOp HaMaroHuimBaHH4.
MarnuTHas MNPOHUIAEMOCTb U BOCIPUMMYHNBOCTDH BCIIIECTB.
HamaranyupaHue BeIeCTBa. HaHpH)KCHHOCTB MAar"auTHOI'O I1OJIA. BGKTOp HaMarom4uBaHU. MOHCKy.HHpHLIC
TOKH. TokMn IMpOBOANMOCTH. MarxautHas MPOHUIACMOCTb U BOCIIPUUMUYNBOCTL BCIICCTB. TeopeMa (o)
HUPKYJIAOUU MAaroHuTHOTO ITOJISI B BEIICCTBE.

MaruuTtHblii MOMeHT aToMa. /{luamMarneTusm, napamarnetusm. @eppoMarHeTuK U UX CBOICTBA.
MarsuTHbI€ CBOMCTBA aTOMOB. MarHuTHbIM MOMEHT atoMa. OObsICHEHUE JUa-, Mapa- U peppoMarHeTu3Ma.
DeppOMarHeTUKU U UX CBOKCTBA.

DJIeKTPOMATHUTANA WHIAYKIHS.

3akoH yiekTpoMaruuTHoi uHAYKUMU. [IpaBuio Jlenna. Camonnaykuusi. UHAyKTHBHOCTD.
OmnbiTel Dapanes. DIEKTPOABIKYIASL CHIa MHAYKIMHA. OCHOBHOMN 3aKOH 3JIEKTPOMAarHUTHOW MHTyKIUH.
Marunutsslii notok. Munykiuonnstit Tox. [Ipasuio Jlenna. Camounaykius. KoadduuneHT HHIyKTUBHOCTH.

MarsnuTHoe moJjie coJieHoMaA. 3Hepl"l/lﬂ MAarHMTHOI'O 1IMOJis.
MarxautHas SHEPTrHsd TOKOB. nﬂoxanmaunﬁ MarHUTHOM SHEPTrHUU B IPOCTPAHCTBC. 3HepFI/I$I MAar"duTHOI'O ITIOJIA.

Ypasuenns Makcsesia.

Buxpesoe d1ekrpuuyeckoe moJsie. Toxk cMemenusi. YpasHenus Makcseoia.
Tok cmemnieHust, TOJTHBIN TOK, TOK HOJSIPU3AIlNK, CUCTEMa YpaBHEHNH MakcBeiia B UHTETpajbHOM dopme,
cucteMa ypaBHeHHI MakcBemia B nuddepeHimanbHoi hopMe, TpaHHYHbBIE YCIIOBHUS, CBOMCTBA ypaBHEHUI
Makcgemia

DJIeKTPOMArHUMTHAasi IPUPOJA U CBOHCTBA CBETA.



3JIeKTp0MaFHI/ITHLIe BOJIHBI.
BOJIHa, MOIMNCPCUHBIC U MMPOAOJBbHBIC BOJIHBI, BUAUMbBIC CBECTOBBIC BOJIHBI, IIYT BOJIHBI, BOJTHOBOC YPABHCHUC IJIA
SJICKTPOMArHUTHOI'O ITOJIA, TIJIOCKA 3JICKTPOMArHuTHas BOJIHA, SOHECPT U SJICKTPOMArHMTHBIX BOJIH.

IIpupona ceera. BosiHoBbIe cBOlicTBa cBeTA.
Teopus ucreuennss Herorona, npunnun depma, KOpIyCKyIsIpHO-BOJIHOBOM yanu3M, CKOPOCTh CBETA,
OTpakeHUE U TpeJIOMJICHUE CBeTa, MHTep(hepeHIIHsl CBeTa, AUPPAKIHs CBETA, AUCTIEPCHUS CBETA,
HMHTCHCUBHOCTH CBCTa

HNuTepdepenuus cera.

Nurepdepennusi cBeTOBLIX BOJIH. BpeMeHHAs 1 MPOCTPAHCTBEHHAS] KOT€PEHTHOCTD.
Onrtuyeckasi pa3HOCTH X0/1a JIy4eid.
[Tpunmun Iroitrenca, ontuyeckas JUIMHHA IyTH, ONTUYECKask Pa3HOCTh X0/1a JIy4YeH, YCIIOBHE
uHTEeP(HEPEHITMOHHOTO MAaKCUMYyMa, yCIIOBUE HHTEP(PEPEHIITMOHHOTO MUHUMYMa, MOHOXPOMATHYECKUE BOJHBI,
peanbHble UICTOYHUKH, JJIMHHA KOT€PEHTHOCTH, BPEMEHHAs U MPOCTPAHCTBEHHAs! KOT€PEHTHOCTh

Cnoco0b1 HaOm0aeHust uHTeppepeHunu cBeta. UHTepdepeHuns B MJIeHKAX M MJIACTHUHKAX.
ITosochl paBHOro HakJoHA. [1oJ10CHI paBHOI TOJINMHBI.
Meton FOnra, 3epkana ®penens, ounpuzma Openens, 3epkano Jlnoiina, konsiia HeroToHa, nHTEpPEpOMETPHI U
UX MPUMEHEHHE, IUPUHA HHTEP(PEPEHIIMOHHOM TOJI0ChI, UHTEPPEPEHIUs B IUIEHKAX U IUIACTUHKAX, IIOJIOCHI
PaBHOI'O HAKJIOHA, ITOJIOCHI PABHOW TOJIILIMHBI.

JAundpaxuus ceera.
PaccmaTpuBaroTcs ciocoObI MOTy4eHUs AUPPAKITHOHHON KAPTUHBI

Ju¢ppakous. lIpunnnn 'oiirenca ®penens. 30ab1 @penesis. 30HHasA wiacTuHka. udpakuus Ha
KPYIJIOM OTBEPCTHH, KPYIJIOM JHCKe, IPAMOYI0J1bHOM Kpae JKpaHa.
Hudpaxuust, [Ipunnun Ioiirenca-®penens, 30061 Openens, nudpaxuus Openens, Iudpakuus Ha KpyTriioMm
OTBEPCTHH, KPYTJIOM AMCKE, IPSMOYTOJIBHOM Kpae dKpaHa

JAundpakuusa @paynrodepa na menan. ndpakuuonnas pemerka. J{ucnepcusi u papemaroias
cuJia TM(PPAKIMOHHON pPelIeTKH
mudpaxius Opaynrodepa, onHOMepHAs JUPPAKIUOHHAS PEUIETKA, TOCTOSHHAS TU(PPAKIIMOHHON peIIeTKH,
TJIAaBHBIC M JIOTIOJTHUTEIIHHBIE MAKCUMYMBI I MUHUMYMBI, ”HTEHCUBHOCTH TJIABHOTO MaKCHMYyMa, pa3penIaroas
CIIOCOOHOCTH AU(PPAKIIMOHHON PEIICTKH, TUCTICPCUS

Hoasipusauus cBera.

EcrecTBeHHBbIH M N0Jsipu3oBaHHbIi cBeT. [loisipu3anusi npu oTpaKeHUU U NMPeTOMIIEHHH.
CBeTOBOM BEKTOP, €CTECTBEHHBIN U MOJISPU30BAHHBINA CBET, YACTUYHO MOJISIPU30BAHHBIN CBET,
IJIOCKOTOJISIPU30BAHHBIN CBET, INIOCKOCTh MOJIIPU3AIUH, CTENEHb MOJISIpU3aUH, OJISIPU3aTOPhI, 3aKOH
Mairoca, 4aCTU4HO NOJIIPU30BAHHBIC JIy4H

Hoasipu3anusi Npu ABOMHOM Jiy4denpejgomiaeHnu./{luxpousm. Bpamenue niocKoCT noJispu3anuu.
JIBOI{HOE JTy4enpuIOMIICHHE, OITUYECKHA aKTUBHBIE BEIIECTBA, BPALICHHUE TUIOCKOCTH MOJIIPU3AINHU, YPPEKT
®dapajesi, MICKyCCTBEHHAsl ONTUYECKash aHU30TPOIIHS, TUHEUHBIA TUXPOU3M, SJUIMITUYECKUN TUXPOU3M,
KpyTrOBOW AUXPOU3M, IPUMEHEHHE TUXPOU3MA.

B3aumoneiicTBue cBeTa ¢ BeeCTBOM.



JAucnepcusi cBeTa. JJIeKTPOHHAS TeOPUS JUCTIEPCUU. AHOMAJIBLHAS U HOPMAJIbHAS JUCTIEPCHS
cBerTa.
HI/ICHepCI/IH CBCTa, AUCIICPCUA CBCTA B IIPU3MC, paayra, aHOMaJIbHAad U HOpMaJibHasA JUCIICPCHUA CBCTA,
AJIEKTPOHHASI TEOPUSI TUCTIEPCUU, OTITUYECKUI AIIEKTPOH

ITorinomenue ceera. Paccesinue cBera.
3akoH byrepa, BUBI CIIEKTPOB MOTJIOIICHUS

I'eomeTpuueckasi onTuka
OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONTUKHU

JIun3sl. 3epkana. [locTpoenne n300pa:keHus B JIHH3e, 3epKaJie.
OCHOBHBIE 3aKOHBI FGOMeTpI/I‘{eCKOfI OIITUKH, TOKA3aTCJIb NPCIIOMIICHHA, ABJICHUC ITIOJIHOTO BHYTPCHHETO
OTpa)kKeHHUs, JIUH3bI, BUJbI JIMH3, XapaKTEPUCTUKU JIMH3bI, POpMyJIa TOHKOM JIMH3bI, a0eppaliui ONTHYECKUX
CHCTEM, 3epKaJja, IOCTPOCHHE N300paKeHUs B JIMH3E, 3epKajie

OnTuyeckue npuoOOPHI.
MPUHIINI paOOTHI MUKPOCKOTIA U TEJIECKOIIA.

DJieMeHThI KBAHTOBOH (PM3HKH.

KBanToBas npupona ndiaydenusi. Moaeau atomoB. @otoddppexr.
KBaHTOBas onTHKa, TEMI0BOE U3yYCHHE, IIOMUHECLIEHIIHS, MOJIEIM aTOMOB, KBaHTOBas runorte3a [lnanka,
BHYTPEHHUH, BEHTWIbHBINA U BHEIIHUH PoTOdDPeKT

dddext KomnTona. 'mnoresa ne-bpoiisa. BoanoBasi pynkuus. Ypasuenue lllpegunrepa.
Oddextr KomnTona, KOMOTOHOBCKAs JUTMHA BOJIHBI, TUIIOTE3a JIe-bpoiisisi, BOTHOBBIE CBOMCTBA BEIIECTRA,
HEOOBIYHBIE CBOMCTBAa MUKPOYACTHII, TPUHITUIT HEOTIPEACICHHOCTH, ypaBHeHHe [lIpenunrepa



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.
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aTOMHOTO si/ipa 1 31eMeHTapHbIX yacTul — 2019. — 308 c. — ISBN 978-5-8114-4254-6. — Tekcr :
3JIEKTPOHHBIH // DNeKTpOHHO-OnbmuoTeunas cucrema «Jlauby : [caiit]. — URL:
https://e.lanbook.com/book/117716 https://elis.psu.ru/node/580913

8. TamueikoBa-bymkesuy, W. M. ®usnka. Yacts 2. OnTrka. KBanToBas gusuka. Ctpoenue u pusndeckre
cBoiicTBa BemecTBa : yueOHuk / M. Y. TamuisikoBa-bymkesny. — MuHck : Bpimiimas mkona, 2014, — 232 c.
— ISBN 978-985-06-2506-9. — TekcT : aneKTpoHHbIHN // DnekTpoHHo-O0nbauoreunas cucrema IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/35563.html http://www.iprbookshop.ru/35563

JdomosHuTeIbHAS:

1. CoopHHK BOnpOCOB | 3a1a4 1o obmiet ¢pusuke. Pasnen 3. Ontuka. Paznen 4. KBantosas ¢usuka / H. B.
Couna, A. b. Kazanuesa, U. A. Bacunbesa, I'. H. ['onbuman. — Mocksa : [Ipomereit, 2013. — 194 ¢. — ISBN
978-5-7042-2414-3. — TekcT : 31eKTpOHHBIH // DnekTpoHHO-0ubOHoTeunas cuctema IPR BOOKS : [caiit].
http://www.iprbookshop.ru/24021

2. bopnosckuit, I'. A. OOmiast usuka B 2 1. Tom 1 : yue6HOe nocobue uist cpeiHero npodeccuoHaaIbHOro
obOpazoBanms / I'. A. bopnosckuii, 3. B. bypcuan. — 2-e uzn., ucnp. u gomn. — Mocksa : M3narenscTBo
HOpaiit, 2018. — 242 ¢. — (Ilpodeccuonanproe oopazoanne). — ISBN 978-5-534-05455-2. — Texcr :



anextponnbli // DBC IOpaiit [caiit]. https://urait.ru/bcode/421606

3. Kazanmnesa, A. b. COopHUK BOTIPOCOB U 3aa4 1o oo0tmei ¢pusuke. Pazmen 5. MonekynspHas Gu3uka :
yueOHoe mocobue / A. b. Kazannesa, H. B. Couna, I'. H. l'omsitman. — Mocksa : [Ipomereit, 2012. — 144 c.
— ISBN 978-5-7042-2340-5. — TeKcT : 21eKTpoHHBIH // DnekTpoHHo-O0nbauoreunas cucrema [IPR BOOKS :
[caiiT]. http://www.iprbookshop.ru/18616.html

4. Muxaiinos, B. K. ®u3zuka : yue6Hoe nocodue / B. K. MuxaiinoB. — MockBa : MockoBcKkuHi
rocy/1apCTBEHHbIN CTpouTenbHbIi yHUBepcuteT, ObC ACB, 2013. — 120 c. — ISBN 978-5-7264-0679-4. —
Texcrt : anexTpoHHSIH // DnekTpoHHO-0nOIMoTeuHast cuctema [PR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/23753 . html http://www.iprbookshop.ru/23753

5. bopnosckuit, I'. A. O6mias ¢usuka B 2 1. Tom 2 : yueOHOE TocoOue It cpeHero MpodecCHOHATBHOTO
obpazoBanms / I'. A. bopnosckuii, 3. B. bypcuan. — 2-e uzn., ucnp. u gomn. — Mocksa : M3naTenscTBo
IOpaiir, 2018. — 299 ¢. — (IIpodeccuonanbroe odbpazoBanue). — ISBN 978-5-534-05456-9. — Tekcr :
anextponnbii // DBC KOpaitt [caiit]. https://urait.ru/bcode/421607



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

www.iprbookshop.ru ®uszuka. Yacts 2. Ontuka. KBanrosas ¢pusuka. CTpoeHne u pusndeckne cBOWCTBa
BemecTBa/ TameikoBa-bymkesna Y. U

https://www.biblio-online.ru O6pa3oBatenpHas rardgopma FOpaiit

https://elis.psu.ru Dnexkrponnas 6ubmmoreynas cucrtema ELiS

https://fizidka.ru/ ®usuka c HyJIs

https://openedu.ru/course/mephi/mephi_008 fvol/ ®uszuka B onbiTax. Yacts 1. Mexanuka

elis.psu.ru Dnexrponnas Oubnanoreunas cucrema ELIS

www.biblio-online.ru OGpa3soBarensHas miatdopma FOpaiit

https://elis.psu.ru Dnexkrponnas 6ubiuoreynas cucrtema ELiS

https://www.biblio-online.ru O6pa3oBarensHas miatdopma FOpaiit

https://openedu.ru/course/mephi/mephi_011_fvo2/ ®u3zuka B onbitax. Yacts 2. MonekysipHast pu3nka

https://elis.psu.ru Dnekrponnas oubmuoreynas cucrema ELiS

https://www.biblio-online.ru O6pa3oBarensHas miatdpopma FOpaiit

www.iprbookshop.ru ®usuka. Yacts 2. Ontuka. KBantoBas ¢usuka. Crpoenue u pu3nveckrue CBONCTBA
BemiectBa/ TanuibikoBa-bymkesny U. 1

https://openedu.ru/course/mephi/mephi_012_fvo3/ ®usuka B onsiTax. Yacts 3. DIEKTpUUECTBO U
MarHeTu3m

https://openedu.ru/course/mipt/ELEC/ DnexTpruuecTBo U MarHeTU3M

https://www.youtube.com/results?search_query=nekuun+mno-+iaekrpuuecTBy+u+mMarnerusmy Jlekuun
IO 3JIEKTPUYECTBY U MarHETU3MY

elis.psu.ru DnekTponHast Oubiaroreunas cucrema ELiIS

www.biblio-online.ru O6pa3oBarensnas miatdopma FOpait

10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCHUIINHE

OO6pazoBaTenbHbIHN Mpoliece Mo TuciuIuinHe MU3nKa npeArnoaaracT UCIoIb30BAHUE CIEIYIOIIETO
MPOTPAMMHOTO 00ecrieueHHs] 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IPE3CHTAI[IOHHBIC MaTEPHUATBI (CITAl Bl TI0 TEMaM JICKIIMOHHBIX M MPAKTUICCKHUX 3aHITHN);
- IOCTYT B pexxuMe on-line B DiekTpoHHyto 6nbimortednyro cuctemy (ObC);
- IOCTYTI B 3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeIbHYIO CPEly YHUBEPCUTETA,
- HHTEPHET-CEPBUCHI M 3JICKTPOHHBIC PECYPCHI (IIOMCKOBBIC CHCTEMBI, JJICKTPOHHAS 110YTa, IPOPECCHOHATBHBIE
TEMaTUYECKHE YaThbl U (OPYMBI, CHCTEMBI ayIM0 U BUI€0 KOH(EpPEHIN, OHJIaliH SHIMKIONEANU U T.1I.).

IIporpamMMHoOe obecrieueHue:

- otkpbiTas cucrema "ALT Linux"

- oucHbI nakeT npunoxxenuii "Libre office";

- IPUJIOKEHHE TIO3BOJISIIONIEE TPOCMATPUBATh U BOCIIPOM3BOANUTE Meaua kKoHTeHT PDF-@daiinos "Adobe Acrobat
Reader DC";

- IPOrpaMMbl, IEMOHCTpAIMK BUAECO MaTEPUAIOB,;

- IporpaMma MpocMoTpa UHTepHET KoHTeHTa (Opay3ep) "Google Chrome".

HpI/I OCBOCHHU MaTCpHraia U BbIITIOJTHCHHUA SaZ[aHI/Iﬁ Mo JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIBb30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).



[Ipu opranuzanuu TUCTaHIMOHHON paOOTHI M TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
MCTIOJIh30BAThCS:

cucteMa BuieoKoH(pepeHcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>kuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe3€HTaHHﬁ, ayJIuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHN,
3aJJaHus JJ11 COBMECTHOI paboThI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM VIl OCYLIECTBJICHUS
00pa3oBaTeJIbHOI0 Npouecca 1no AMCuMIINHe

1. JIekiimoHHBIE 3aHATHS.

AyauTopusi, OCHAIIEHHAs TIPE3EHTAIIMOHHON TEXHUKON (TIPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK) C
COOTBETCTBYIOILIMM IIPOrPaMMHBIM 00€CIIeYeHHEM, MEIOBOH (1) MJIM MapKEPHOI TOCKOM.

2. 3aHATHI CEMUHAPCKOro TUNA (CEMUHAPHI, IPAKTUYECKUE 3aHATHS).

Aynautopusi, OCHAIIIEHHAs MPE3CHTAIMOHHON TEXHUKOH (IIPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK) C
COOTBETCTBYIOIIUM IIPOrPAMMHBIM 00€CIIeUeHUEM, MEJIOBOM (1) HITM MaPKEPHOU JOCKO.

3. JJabopaTopHbIe 3aHATHA.

JlaGopaTtopun «MexaHuKu U MOJIEKYJIIpHOH pusukm», "InekrpudectBa u Mmaruetusma", "Ontuku",
OCHAIllEHHbIE CTIeUAIN3UPOBaHHBIM 000pyaoBanueM. CoctaB ob6opyaoBanus onpezaeseH B [lacnopre
nabopaTOpHid.

4. I'pynnoBble (MHOUBUAYaIbHbIE) KOHCYIbTAILINU.

Aynuropus, OCHallleHHasl MPE3EHTAI[MOHHON TEXHUKOU (ITPOEKTOp, IKPaH, KOMIBIOTEP/HOYTOYK) C
COOTBETCTBYIOIINM MPOTPAMMHBIM 00ECTICYCHHEM, MEJIOBOH (M) MITH MAapKEPHOU TIOCKOM.

5. Texyuiuit KOHTPOJIb.

AyauTopusi, OCHAIIEHHAs TIPE3EHTAIMOHHON TEXHUKON (TIPOEKTOP, IKpaH, KOMIIBIOTEP/HOYTOYK) C
COOTBETCTBYIOILIMM IIPOrPaMMHBIM 00€CIIeYeHHEM, MEJIOBOH (1) MJIM MapKEPHOI TOCKOM.

6. CamocTosTenbHas padboTa.

Ayautopust JUisl CaMOCTOSATENbHON pabOThI, OCHAIIEHHAs! KOMIIBIOTEPHON TEXHUKOMN C BO3MOXHOCTBIO
MOJKITIOUEHUs K ceTu «MHTepHeT», o0ecrieueHHass JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-
oOpa3zoBarenbHyI0 cpeny yauBepcuteTa. [lomemenus Hayunoit 6ubnuorexu [ITHUY.

[Tomemenust nayunoi 6ubmuorexku [ITHUY mist oGecriedenust caMoCTOSITEIbHON PaboThl 00yYarOIINXCS:

1. Hayuno-Oubnuorpaguueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C

JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONM KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHBIN 3aJ1 TYMaHUTApHOM JUTEPATyphl, KOpI. 2, ayad. 418. O6opynoBaH 7 nepcoHaTIbHBIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIHN 3a71 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opynoBaH 5 nepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU NIUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C



JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. UnuranbHbli 3a1 reorpadudeckoro dakynaprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce koMIbloTephl, yCTAaHOBIIEHHBIE B IOMEIIEHUAX HAYYHON OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducnerii maker Libreoffice.

CrnpaBouHo-nipaBoBas cucreMa «Koncynprantliroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE

dusuka

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaAPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEMATHYECKUX U €CTECTBEHHBIX HAYK

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

oOuieil pusuku u ymeer
NPUMEHSTH UX JUIS PEIICHUS
IIPaKTUYECKUX 3aj1a4. Bnaneer
METOaMH HCCIIeIOBAHMUS
bu3NYECKUX SIBICHUN U
IPOIIECCOB.

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 3HaeT OCHOBHBIC 3aKOHBI Kypca HeynosiierBopureJ

- HE IEMOHCTPUPYET 3HAHUE OCHOBHOTO
COJIEp KAHUS TUCLUIIIINHBI;

- HE BJIaJICET OCHOBHBIMU MOHATHUAMH,
3aKOHaMHM U Teopuel, He0OOXOAUMBIMHU IS
OOBSICHEHHUSI SIBJICHUN, 3aKOHOMEPHOCTEN

Y10BJI€ETBOPUTENBH
- IEMOHCTPHUPYET HE MOJHOE 3HAHHE OCHOBHOTO
COJIepKaHusl pa3ziesia v ero SJIEMEHTOB B
COOTBCTCTBHH C IMPOCITYHIAHHBIM JICKIWMOHHBIM
Kypcowm;
- BJIaI€CHUEC OCHOBHBIMU ITOHATUAMU, 3aKOHaAMH
U TEOpHEH, HEOOXOTUMBIMHU TSI OO BSICHEHUS
SIBJIEHU, 3aKOHOMEPHOCTEM;
- JIOITyCKAaeT CYIIECTBEHHBIE OIIMOKU MPU
W3JI0KEHUU MaTepHuaa.

Xopouo
- OTBET 110 BONPOCY WIH 3aJaHUIO
apryMEHTUPOBAHHBIN, 1EMOHCTPUPYIOLIUN
3HaHUE OCHOBHOI'O COZAEPIKaHUA pa3jiesa U ero
3JIEMEHTOB B COOTBETCTBUH C MPOCITYLIAHHBIM
JIEKIMOHHBIM KypCOM U ¢ yueOHOU
JIUTEPATypOil;
- IEMOHCTPUPYET IOHUMaHUE MaTepHara,
MIPUBOIUT MPUMEDPBI;
- BJIaJIe€T OCHOBHBIMH MMOHATHUSIMH, 3aKOHAMHU U
TeopHeil, HEOOXOIUMBIMU JJISI OOBSICHEHUS
SIBJIEHU, 3aKOHOMEPHOCTEI.

OTtin4yHo
- OTBET I10 BOIPOCY WIH 3aJaHUIO
apryMEHTUPOBAaHHBIN, JOTUYECKH
BBICTPOCHHBIH, IIOJIHBIHN, IEMOHCTPUPYIOIIHN
3HaHUE OCHOBHOI'O COACPIKaHUs pasjiena U ero




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
3JIEMEHTOB B COOTBETCTBHUHM C IIPOCIIYIIIAHHBIM
JIEKIIMOHHBIM KYpPCOM U € y4eOHOH
JIUTEPaTypoi;
- IEMOHCTPUPYET MOJIHOE TOHUMaHUE
Marepuaa, BIBOJbI I0Ka3aTeJIbHbI, TPUBOIUT
MIPUMEPBL;
- cBOOOIHOE BJIaICHUE OCHOBHBIMH MOHATHSIMH,
3aKOHAaMU U TEOpHEH, HEOOXOUMBIMU AJIs
0OBsCHEHHMS SIBJICHUH, 3aKOHOMEPHOCTEH.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocrtaBku : CYOC 2019

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT
Cnioco0 npoBeneHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCHUIUIMHE B paMKax
IPOMEKYTOUHOW aTTeCTallUU OIPEIENIIETCSl HA OCHOBE 0aJIOB, HAOpAHHBIX 00YUYAIOIIUMCS Ha KOHTPOJIbHBIX
MEpOTNPHUATUSAX, IPOBOJUMBIX B TEUEHUE YUEOHOI0 MEPHOAA.
MaxkcumanbHoe Koan4yecTBo 6a/ios : 100

KonBepranusi 6a/U10B B 0TMETKHU

«oTianyHo» - ot 81 mo 100
«xopomo» - ot 61 1o 80

«YJOBJIETBOPUTEJBbHO» - 0T 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.1.1 Konebanus ctpyHbl. 3ByK. [IpoBepka TeopeTHUECKUX 3HAHUM.

Nwmeer npeacraBieHue 0 HAy4HOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

CkopocTb 3ByKa B
pasnuuHbIX cpenax. D¢ ekt
Homepa.

ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

Kunemaruka, 1nHaMyKa MaTepHaIbHOMN
TOYKH, 3aKOHBI COXPAHEHHUS,
HEUHEPIMAIbHBIE CHCTEMBI OTCUETA,
MEXaHHUKa TBEPAOrO Teja, BCEMUPHOE
TATOTEHHUE, KOJIeOaTeTbHOE IBUKCHHE,
TUAPOMEXAHUKA.

OIIK.1.1

Nwmeer npeacraBieHne 0 HAy4HOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB U
3aKOHOMEPHOCTEW €CTECTBEHHBIX
HayK

CtpoeHue KUAKOCTH.
[ToBepXHOCTHOE HATSIKEHUE.
Kannns{pHme SABJICHUSL.
3amuinaemMoe KOHTPOJIbHOE
MeponpusiTue

3HaHuE TEOPETHUECKOTO MaTepHara,
yMeHue paboTath ¢ 1a00paTOPHBIM
000pyI0BaHUEM, 3HAHUE €TUHUIL
WU3MEPEHUsI, YMEHHE TIPABUIIBHO
oopMIIATE OTUET O Ta00PATOPHBIM
paboTtam.

OIIK.1.1

Nwmeer npeacrasBieHne 0 HAy4HOU
KapTUHE MHUpA Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB U
3aKOHOMEPHOCTEW €CTECTBEHHBIX
HayK

CtpoeHue KUAKOCTH.
[ToBepXHOCTHOE HATSKEHUE.
KannnﬁpHme SABJICHUA.
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

YMeHue fenaTh NOCTaHOBKY 3aJ1auH,
3HaHHE TEOPETHUECKOTro MaTepuaa,
BJIQJICHUE MATEMATUYECKUM aIllapaToM
MIPU PEIICHUH 33]1a4, CIOCOOHOCTh
IIPOBEJICHUS aHAJIN3a [TOJIy4EHHOTO
pe3ynbTara.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 OTANYUTENbHBIE YEPThI KonTposnbk TeopeTuueckux 3HaHUN MO
Mmeet npencraBiaeHue 0 HAyYHOH | KPUCTATMYECKOTO COCTOSHUS, KypCy MOJIEKYIIApHas (QU3KMKa 1
KapTHHEC MHUPa Ha OCHOBE Kpucrannnueckas pemerka. | TepMOAMHAMUKA.ATOMHO-MOJIEKYJIIPHOE
HOJIO’KCHIH, 3aKOHOB 1 TenoeMKOCTh KPUCTAIIIOB. CTpPOCHUE BEIIeCTBA.3aKOHBI W MPOIECCHI

3aKOHOMCPHOCTCH CCTCCTBCHHBIX | [lTOroBoe KOHTPOIbLHOE UJEabHOr0 raza. BHyTpeHHss 3Heprus

HayK MepomnpusiTue cucteMsl. PeanbHble rassl. YpaBHeHHE
Ban-nep-Baanbca. Pacnipenenenus
Makcsenna u bonbmana. I{uKIIbL
TepmoarHaMuka. DHTPOMHUSL.
Kpucrannumueckoe cocrosiaue. Kuakoe
cocrosiHue. Pa3oBbIe PABHOBECUS U
npeBpatieHus. SIBneHus nepeHoca.

Crnenupukanusi MeponpusiTuid TEKyero KOHTPoJIf

Kose0anus cTpynbl. 3Byk. CKOpoOCTh 3ByKa B pa3jiu4HbIX cpeaax. J¢dexrt Jonnepa.

IIpoOmKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTABIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 20
[Tpoxoxanoii 6amm: 10

IToxa3artesn oneHMBaHusA Banasi
YMmeeT 00bSICHUTD 3aKOHBI (PU3HUKH. 6
3HaeT MaTeMaTHYECKYIO 3aIIUCh OCHOBHBIX 3aKOHOB (DPU3HKH. 5
YMmeeT BBIBOAUTH (PU3UUECKHE YPABHEHMUSL. 5
3Haer onpezeneHus GU3NYECKUX BEIHUUH U3 Kypca (U3UKH U UX MaTeMaTHYECKOE BbIpaKEHUE U 4
€IMHULIBI U3MEPEHUS.
Crpoenne xuakoctu. [lopepxHocTHoe HaTsxeHUe. KanuisipHble siBJICHHS.
IIpo0mKUTENBHOCT IPOBENCHNS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChI ayINTOPHOH padoThI
MaxkcumanbHbIH 0ai, BEICTABIsIeMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 20
[Tpoxoauoii 6amn: 10
IToxa3aTesn oneHMBaHUsA Banasi
YMeeT npoaHamm3upoBaTh Pe3yJIbTaThl U CAENATh BBIBOJIBI. 6
YMeer caenath BBIBOJ M OOBICHUTh KOHEYHOE BBIPAXKCHHE, UCIIOIB3yEeMOE B padoTe. 5
YMeeT BbIOMHUTD (PU3UYECKUN IKCIIEPUMEHT U TPOBECTU HEOOXOAUMbIE PACUETHI. 5

KOHTpOJII/IpyeT MpaBHIILHOCTL paCyYCTOB. Bnaneer metomaMu 06p2l60TKI/I SKCIICPUMCHTAJIbHBIX
JaHHBIX.

Ymeer 0hOpMUTH OTYUET 1O BBITOJHEHUIO Ta00PATOPHBIX PA0OT U 3HAET OCHOBHBIC (PU3HUECKHUE 4
3aKOHOMEPHOCTH HCIOJIb3yeMbIe B padore.

Crpoenue xuakoctu. [loBepxHocTHoe HaTskeHUe. KanuasipHblie siBJIeHUS.



ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus mpoBeaeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE POMEKYTOUHON aTTecTauuu: 20
IIpoxoanoii 6amn: 10

IToxa3aTeIu onleHUBAHUS Baaasl
YMmeeT 00bICHUTH MaTEMaTHUECKHE BBIKJIAIKH MPU BBIBOJE YPaBHEHHUS. 7
YMeeT BbIBECTH KOHEUHYIO POpPMYJTy 171l IPOBEACHUS PAacUeTOB. 5
YMeeT mpoBECTH pacueT WM HapucoBaTh rpaduk 3aBUCUMOCTU. BrageeT 3HaHusMu 00 5
CANHUIAX U3MCPCHHA. 3HaAeT OCHOBHLIE I'a30BLIE 3aKOHEL. KOHTpO.HI/IpyeT MPpaBHUIILHOCTDb
pacyeToB.
YMeer nenarb NOCTaHOBKY 3a/1a4, HAPUCOBATh €€ CXEMY, JEHCTBYIOIINE CUIIBL. 3

OTiin4uTe/IbHBIE YePThl KPUCTATHYECKOro cocTosinusi. Kpucrajininyeckas pemerka.
TenmoeMKoCTbh KPUCTAIOB.

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITeILHON padoThI
MakcumanbHBIA 0ajll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Tpoxoanoii 6amt: 20

IToka3aTeu oneHUBAHUSA Babl
YMeeT BbIBOAUTH (PU3UUECKUE YPABHEHUS. 12
YMeeT 00bSICHUTH 3aKOHBI U IIPOLIECCHI U3 pa3zena «MouekyisipHas pusruka u TepMoIuHaMUKay. 12
3HaeT MaTeMaTUYeCKyIO 3aliCh OCHOBHBIX 3aKOHOB M3 pa3zzena «MoekyisipHas GU3uKa u 8
TepmonnHamMukay.
3HaeT onpezeneHus GU3NYECKUX BEIMYMH U3 pas3zena «MounekynsapHas pusnka u 8
TepMO)II/IHaMI/IKa», HUX MAaTEMATUYCCKOC BBIPAXKCHNUEC U CAUHUIBI U3MCPCHUS.

Bujx MeponpusiTusi NpoMeKyTOYHOM aTTecTAlMU : DK3aMeH

Cnoco0 npoBeieHusi MepPONPUATHS IPOMEKYTOUHOM aTrTecTanuM : OleHKa 0 JUCIUILIMHE B paMKax
IPOMEXKYTOUHOM aTTeCTallK ONPEENIsIeTCs Ha OCHOBE 0ayuioB, HAOpaHHBIX 00yYaroIMMCs Ha KOHTPOJIbHBIX
MEPOTIPHUATHAX, TPOBOJIUMBIX B TEUEHUE YUEOHOTO MEPHOA.

MaxkcumajibHOe Kou4ecTBo 0asios : 100

KonBepTauus 6a/110B B 0TMETKH

«OoTau4IHO» - oT 81 mo 100

«xopowo» - ot 61 1o 80

«YAOBJIETBOPHUTEJBHO» - 0T 50 110 60
«HEYT0BJIETBOPUTEIbHO)» / «He3auTeHo» MeHee 50 Oana

Komnerenunus Meponpusitue KonTposupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTAaTOB 00yYeHUsI




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTHUHE MHUpa Ha OCHOBE
ITOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

PaBHOBecue 3aps/10B Ha
MIPOBOJTHUKE.
WNuayunpoBaHHbIE 3apsiIbl.
DNEeKTPOEMKOCTb.
Konpaencaropsl. DHeprus
3apsHKEHHOTO MPOBOIHUKA,
KOHJIEHCAaTopa. DHEeprus
AJEKTPOCTATUYECKOTO TOJISL.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

[IpoBepka TeopeTUUECKUX 3HAHUM.
PaBHOBecue 3aps110B Ha MPOBOJHUKE.
WuayunpoBaHHbIE 3apsibl.
OnexTpoeMKocTh. KoHieHCaTOPBHI.
DHeprus 3apsHKeHHOTO IPOBOIHUKA,
KOHJIEHCaTopa. JHEprus
AIIEKTPOCTATUYECKOTO TOJISL.

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

Hudpakums. [Tpuammn
I'toiirenca @penens. 30HbI
®penens. 3o0HHaAA
acTuHKa. J{udpakuus Ha
KpYTJIOM OTBEPCTHH,
KPYTJIOM JIMCKE,
MPSIMOYTOJIBHOM Kpae
9KpaHa.

3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

TeopeTnueckuii KOHTPOJIb 1O
paznenam:Iudpakuus. [punmmn
['toiirenca ®@penens. 3oubl Openerns.
3onHas wiactuHka. Judpakmus Ha
KpPYTJIOM OTBEPCTHH, KPYTJIOM JHCKE,
IIPSIMOYTOJIBHOM Kpae dKpaHa.

OIIK.1.1

Nwmeer npeacraBieHne 0 HAy4HOU
KapTHHE MHpa Ha OCHOBE
IIOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

Hudpaxaus. [IpuHimn
I'toiirenca @penens. 30HbI
Openens. 30HHas
acTuHKa. Jludpakuus Ha
KpyTIJIOM OTBEPCTHUH,
KpYTJIOM JMCKE,
MIPSAIMOYTOJIBHOM Kpae
JKpaHa.

ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Teoperudeckue 3HaHUS U3 Pa3AeiIoB:
Hudpakuus. [Tpunuun INoiirenca
®penenst. 3oubl Openens. 30HHas
racTHKa. Jludpakius Ha Kpyriiom
OTBEPCTHH, KPYTJIOM JMCKE,
IIPSIMOYTOJIBHOM Kpae dKpaHa.

OIIK.1.1

Nwmeer npeacraBieHne 0 HaAy4HOU
KapTHHE MHUpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB U
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

OnTrueckue npuodOpsI.
HNTorosoe KOHTPOJIbHOE
MeponpusiTue

Cneunpurkanusa MeponpusTHI TEKyILIEro KOHTPOJISA

PaBHoBecHe 3aps10B Ha NpoBoAHNKe. UHAynMpoBaHHbIe 3apsi/ibl. DJIeKTPOEMKOCTb.
Konaencaropspl. JHeprus 3apsizKeHHOT 0 IPOBOIHUKA, KOHJAEHCATOPa. JHEPIusi

AJIEKTPOCTATHIECCKOI'O IMOJIHA.

[TpoaomKUTET HOCTD MTPOBEECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChl CAMOCTOSAITEJIbHOM padoThI




MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE IPOMEKYTOUHON aTTecTauuu: 20
IIpoxoaHoii 6ain: 10

CAUHUIBI U3MCPCHUA.

IToxa3aTeIu onleHUBAHUS Baaasl
YMeeT 00BSICHUTH 3aKOHBI (DU3UKH. 6
3HaeT MaTEeMaTUYECKYIO 3aIHCh OCHOBHBIX 3aKOHOB (DM3HKH. 5
YMeeT BBIBOJUTH (PU3UUECKUE YPABHEHUSI. 5
3HaeT onpezencHus GU3NISCKUX BEIHMYHH U3 Kypca PH3UKH ¥ UX MaTEMAaTUIECKOE BRIPAKCHUE U 4

Judpaxuus. [Ipuanun IN'ojirenca ®peneas. 3oubl Ppenens. 30HHasA miacTuHKA. uppaxuus

HA KPYIJIOM OTBEPCTHH, KPYIJIOM JAUCKe, IPAMOYTr0JbHOM Kpae JKpaHa.

[Ipo10mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 20
IIpoxoaHoii 6amn: 10

IToxa3aTeiu onleHUBAHUS Baaasl
YMeeT BEIBOAUTH (U3HUECKUE YPABHECHHUS. 12
YMeeT 00BACHUTH 3aKOHBI U TIPOLIECCHI 12
3HaeT MaTeMaTUYECKYIO 3aMMCh OCHOBHBIX 3aKOHOB 8
3Haer onpezeneHus: GU3NYECKUX BEIMYUH, UX MAaTEMaTHUECKOE BBIPAXKEHUE U €IUHUIIBI 8

U3MEPEHHUS.

Judpaxuus. [Ipuanun I'oiirenca ®peneas. 3oubl Ppenens. 30HHasA mIacTUHKA. uppaxuus

HA KPYIJIOM OTBEPCTHH, KPYIJIOM JAUCKe, IPAMOYTr0JIbHOM Kpae JKpaHa.

ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIIsIEMbIi 32 MEPONPUSATHE TPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxoanoii 6amm: 10

IToxa3zaTen oneHUBAHUSA

Banabl

YMeHue enatb NOCTAaHOBKY 3a7a4i, 3HAHUE TEOPETUYECKOT0 MaTepHalla, BIaIeHUE
MaTeMaTHYECKUM alapaToM IpU PELIeHUH 3aay, CIOCOOHOCTh IPOBEICHUS aHaIU3a
MOJIy4YE€HHOT0 Pe3yJibTaTa.yY MeeT OObSICHUTh MAaTEMaTUUYECKHIE BBIKIIAJAKHU TIPU BBIBOJIE

YpaBHEHUS.

YMeeT BbIBECTH KOHEUHYIO (POpMYITy /IJIsl TPOBEJICHUS PACUETOB.

YMeeT nMpoBeCcTH pacueT WK HapucoBaTh rpaduk 3aBUCUMOCTU. BrageeT 3HanusmMu o0
eMHUIIAX U3MEepeHHsl. 3HAeT OCHOBHBIE Ta30BbIe 3aKOHBI. KOHTpoIMpyeT npaBuiIbHOCTh
pacyeTos.

VYmeer ACJIaThb ITOCTAHOBKY 3a/1a4u, HAPpHUCOBATh €€ CXEMY, ﬂCﬁCTBYIOIHHC CHJIBI.

Onruyeckune npudopsl.




ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus mpoBeaeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 40
IIpoxoaHoii 6an: 20

IToxa3aTeIu onleHUBAHUS Baaasl
YMeeT mpoBECTH pacueT WM HapucoBaTh rpaduk 3aBUCUMOCTU. BrageeT 3HaHusMu 00 10
CANHUIAX U3MCPCHHA.
YMeeT 00BSICHUTh MAaTEMATUYECKHUE BBIKJIAJIKH TMPU BHIBOJIC YPABHECHHUS. 10
YMeeT BbIBECTH KOHEUHYIO (hOPMYJTY /ISl IPOBEACHUS PACUETOB. 10
YMeHue nenaTth MOCTaHOBKY 3aJ/1auy, 3HAaHWE TEOPETUUECKOTO MaTepuaa, BlIaJcHue 10
MaTEeMaTHYECKHUM almapaToM MPHU PEIICHUH 33134, CTIOCOOHOCTH MPOBEICHUS aHAIN3a
MIOJIyYEHHOTO pe3yJIbTaTa.




