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He.]'ll/l H 3a1a4Y1 OCBOCHUSA JUCHUILJINHBI

eay TUCHUNIHHBI:

bopMupoBaHre y 00yYaIONIMXCs YBEPEHHOCTH B IIEHHOCTH 00pa30BaHMsI, 3HAYUMOCTH (PU3HUYCCKUX
3HAHUU JUIS COBPEMEHHOTO KBIM(HUIIMPOBAHHOTO CICIHATNCTA MPH OCYIIECTBICHUH €ro
npodeccHoHaABbHOM e TEIBHOCTH;

(bopMHpOBaHKE €CTECTBEHHO-HAYYHOU T'PAaMOTHOCTH;
OBJIA/ICHUE CIIEIU(PUUECKON CUCTEMON (PM3NIECKUX TOHITUN, TEPMUHOJIOTHEH U CUMBOJIMKOM;
OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

OBJIQ/ICHUE OCHOBHBIMH METOJaMU HAyYHOrO IIO3HAHMS HPUPOABI, HUCHOIb3YEMBIMH B (U3UKE
(mabnroneHue, onyucaHue, U3MEpPEHNE, BbIIBUJKEHUE TUIIOTE3, IPOBEICHNE SKCIIEPUMEHTA);

OBJIAACHUC YMCHHAMU 06paGaTbIBaTb JaHHBIC SKCIICPUMCHTA, OOBICHATH MOJIYYCHHBIC PC3YJIbTATHI,
YCTAaHABJIMBATb 3aBUCUMOCTH MCKAY (1)I/I3I/I‘-I€CKI/IMI/I BCJIIMYMHAMU B HaGJIIOI[aeMOM SABJICHHUH, OCJIAaTh
BBIBOJBI,

(dbopMupoOBaHHE YMEHUS peliaTh (PU3HUECKUe 3aJa4l Pa3HbIX YPOBHEH CI0KHOCTH;

pa3BUTHE IIO3HABATEIBbHBIX MHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
nporecce NPUOOPETeHHs 3HAHWKM C HCIIOJB30BAaHMEM PA3IMYHBIX HMCTOYHHKOB WH(POpPMALUU H
COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJIOTH; YMEHHUIl (OpMyaupoBaTh U OOOCHOBHIBATH
COOCTBEHHYIO TO3WIMIO 10 OTHOWICHHIO K (PM3MYECKOW WH(POpMAIMH, TOITYy4aeMOW W3 pasHbIX
MCTOYHHKOB;

BOCIIUTAHHE YYBCTBA FOPJIOCTH 33 POCCUNCKYIO (DU3HUECKYIO HAYKY.
3aga4y AUCHUILINHBI:

npuoOpereHue 3HaHUN O (QyHIaMEHTAIbHBIX (PU3MYECKMX 3aKOHAaxX, JIeKAIIUX B OCHOBE
COBPEMEHHOM (U3MUecKOW KapTHUHBI MUpPA, NPUHLMIIOB ACUCTBUS TEXHUUYECKHUX YCTPONCTB H
IPOM3BOJICTBEHHBIX IMPOIECCOB, O HanOosee Ba)KHBIX OTKPBITUSAX B 001acTH (DU3MKHU, OKa3aBIINX
oTpeeNsolee BIUSHUE HAa Pa3BUTHE TEXHUKU U TEXHOJIOTUY;

NOHMMAaHHE (U3MUECKON CYIIHOCTH SIBJICHHM, MPOSABISAIONIMXCS B paMKax IPOU3BOACTBEHHOMN
JeATEIbHOCTH;

OCBOCHHME CIOCOOOB HCIONB30BaHMUA (U3NYECKMX 3HAHMHA I8 pELIeHUs NPAaKTUYECKUX MU
npodeccCHOHANbHBIX  3a7ady, OOBSICHEHHsS  SBJIEHUH  NPUPOJIBI, IMPOU3BOACTBEHHBIX U
TEXHOJIOTUYECKUX TPOLIECCOB, MPHUHLMUIOB JEHCTBHS TEXHUYECKUX TPHOOPOB M YCTPOMCTB,
oOecrieyeHns 6€30MaCHOCTH MTPOU3BOICTBA U OXPAHBI IPUPO/IBI;

dbopMupoBaHHEe YMEHUH pemaTh y4eOHO-TIpaKTUYEeCKHe 3aladl (PU3UUYECKOTO COJEPXKaHUS C
y4€TOM PO ECCHOHATBHON HAIIPaBIECHHOCTH;

npuoOpeTeHne ONbITa MMO3HAHKS U CAaMOTIO3HAHUS, YMEHUH CTaBUTH 3aJa4d U periaTh MpoOJIEeMBI ¢
yu€TOM MpoQeCcCHOHATHHON HAPaBIEHHOCTH;

dopMHpoBaHHE YMEHUH HCKaTh, aHAIM3MPOBATh W 00pabaThiBaTh (PM3NYECKYI0 WH(OPMAILHIO C
y4€TOM NpodeccHOoHaNbHOM HalpaBIEeHHOCTH;

MOJrOTOBKA O0YYaIOIUXCA K YCHEIIHOMY OCBOCHHUIO JAUCHUILIMH U MOJYJeld MpodecCuoHaIbHOIO
uKia: (OpMUPOBAHME Yy HUX YMEHHM M OIbITa JEATENIbHOCTH, XapaKTEpHBIX Uil mpodeccuid /
JOJDKHOCTEH — ChOyXalluX WIM  CHelMaJIbHOCTEH, MONydaeMblX B  NPOo(hecCHOHAIBHBIX
00pa3oBaTeNbHbIX OpraHU3aIUsIX;

MOATOTOBKA K (DOPMUPOBAHUIO OOIIMX KOMIETEHIIUN OyAyIIero CremruamcTa: camoo0pa3oBaHus,
KOMMYHUKAIIUH, MTPOSIBICHHUS TPAXKIAHCKO-TIATPUOTHYECKON MO3UINH, COTPYIHHYECTBA, IPUHITHSI
pELICHHI B CTAaHJApTHON M HECTaHJAPTHON CUTYaLUsIX, TPOCKTUPOBAHHUS, IPOBEACHUS (PU3UUECKUX
nu3MepeHnit, 3phekTHBHOro u 0€30MaCHOT0 MCHOIB30BAHUS PA3INYHBIX TEXHHYECKUX YCTPOMCTB,
COOITIOJICHHSI TIPaBHJI OXpaHbI Tpy/a MpH padoTe ¢ pU3nueCKUMH pudopamMu U 000PYAOBAHHEM.



2. [lepevyeHb NJIAHUPYEMBIX Pe3y/JbTATOB 00yUeHUs MO TUCIUIIHHE
B pe3ynbrate 0CBOCHHS TUCIUTUTHHBI 00yYaIOIIHICS TOJIKEH:
ocsouth koMmnerennun: OK 01.; OK 02.; OK 03.; OK 04.; OK 05.; OK 07.

Kon u conepxanne KOMIETEHIUNA:

OK 01. BriOupaTts cmocoObl pemieHUS 3amad  MPOPECCHOHATLHON NMEATeTRHOCTH IMPUMEHUTEIBHO K
Pas3In4HbIM KOHTEKCTaM;

OK 0. Hcnonb3oBaTh COBpEMEHHBIE CpEACTBA IMOWCKA, aHalM3a W MHTEpHpeTalud HHPOpPMaUH |
MHQOPMaIIMOHHBIE TEXHOJIOTHH JJIsI BBIMOIHEHHS 33134 PO ecCHOHANBHON ACATEILHOCTH;
[InaHupoBaTh M peanu30BbIBATE COOCTBEHHOE IPOGECCUOHANBHOE M JIMYHOCTHOE pa3BUTHE,

OK 03. | mpeanpuHUMATENbCKYIO AEATEIBHOCTh B NPO(GECCHOHAIBHON cdepe, MCHOIB30BATh 3HAHHUS II0
(MHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIHSIX;

OK 04. | DddexTrBHO B3aMMOJICHICTBOBATH M Pa0OTaTh B KOJUIEKTUBE U KOMAaH/IE;

OK 05. OcyIecTBISATh YCTHYIO U TMCBMEHHYI0 KOMMYHHUKAIIMIO Ha FOCYJapCTBEHHOM s3bIke Poccuiickoii
Denepanyiy ¢ y9eToM 0COOCHHOCTEH COMABHOTO M KYJBTYPHOTO KOHTEKCTa,

ConelicTBOBaTh COXpPaHEHHUIO OKPYXAIOIIEH Cpelibl, pecypcocOepeKeH 0, MPUMEHITh 3HaHUS 00

OK 07. | m3MeHeHMH KJIMMaTa, TPHUHIHIIEI OEpeXIMBOrO IMPOWU3BOACTBA, A((EKTHBHO NEHCTBOBATH B
Ype3BbIYaHbIX CUTYaLMSIX;

3HaThb:

CMBICTT TIOHATUH: (DU3HUYECKOE SIBIICHUE, THUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO, B3aUMOJICHCTBHE,
AJIEKTPOMArHUTHOE T0Jie, BOJIHA, ()OTOH, aTOM, aTOMHOE SIIPO, MOHU3UPYIOIINE U3ITy4EHUS;

CMBICT (PU3HYECKHUX BEIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CHIa, UMITYJIbC, paboTa, MeXaHUYeCcKast
SHEpPrusl, BHYTPEHHSS SHEPrus, aOCONMIOTHASI TeMIIeparypa, CpeHss KHHETHUECKas SHEPTUsl YaCTHUI]
BEIIECTBA, KOJIMYECTBO TEIJIOTHI, 3JIEMEHTAPHBINA AIEKTPUUCCKUN 3apsi;

CMBICT (PU3UYECKUX 3aKOHOB KIIACCUYECKONW MEXaHUKH, BCEMHPHOTO TSATOTEHUS, COXpPaHEHUS
SHEPTUU, UMIYIIbCa U AJEKTPUUECKOTO 3apsija, TEPMOAMHAMHUKH, DJIEKTPOMATHUTHOW WHIYKIIWU,
doroapexra;
BKJIQJI POCCHUUCKUX U 3apyO€KHBIX YyUYEHBIX, OKa3aBIIUX HaWOOJbIlee BIMSHUE Ha pPa3BUTHE
bu3uKy;

YMmern:
MPOBOJIUTH HAOMIONIEHUS, IJIAHUPOBATH U BHITIOIHITH SKCIIEPUMEHTHI,
BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJIEIIH,
NPUMEHSTh TONyY€HHBbIE 3HAHMUS MO (U3MKe 1 OOBSICHEHHS Pa3sHOOOPa3HBIX (UBUUYECKUX
SIBIGHUM 1 CBOMCTB BEIIECTB;
MPAKTHYECKH UCIIONIb30BaTh (PHU3NUECKUE 3HAHUS;
OIICHUBATh JJOCTOBEPHOCThH €CTECTBEHHO-HAYYHOH WH(OPMAIIHH;
UCIIONB30BaTh TMPUOOpPETCHHBIE 3HAHMS M yMEHHUS I pEHIeHHs NPaKTUYeCKUX 3ajad

MOBCEIHEBHON JKM3HHU, oOecmeueHnus O€30MacHOCTH COOCTBEHHOW KWU3HHM, PAIMOHAIBLHOTO
MIPUPOAOIIOIB30BAHUS U OXPaHbl OKPYKAIOIIEH CPEbI.

OITHCKLIBATE U OOBSICHATH @Hanecxne SIBIICHUSI M CBOMCTBAa TEJI. CBOMCTBA ra3os, )KI/I,ZIKOCTeI\/'I n
TBEPABIX TCJI; OJJICKTPOMArHUTHYI0O HWHIAYKOWUIO, PAaCOpPOCTPAHCHUC OJICKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOICTBA CBCTA; U3JIYUYCHHUC U MOIMIOUICHUEC CBETA ATOMOM; (bOTOB(b(I)CKT;

OTJIMYAaTh T'MIIOTE3bI OT HAYYHBIX Teopnﬁ;
ACJIaThb BBIBOABI Ha OCHOBC SKCIICPUMCHTAJIbHBIX JAHHBIX;

MPUBOAWUTE NPUMEPLI, IMOKA3bIBAOIIUEC, YTO: Ha6J'IIOI[eHI/I$I N SKCIICPUMCEHT SABJIAIOTCA OCHOBOI JUIA
BBIIBMKCHHA THUIIOTE3 U TGOprI, IMO3BOJIAAKOT HNPOBCPUTH HCTHUHHOCTb TCOPCTHYCCKUX BBLIBOOB,
(1)I/ISI/I‘ICCK35I TEOpHA OacT BO3MOXKXHOCTH OOBSICHATL H3BECTHBIEC SIBICHMUS OpuUpoaAbl W HAYYHBIC
(I)aKTI:I, MMpEaACKa3bIBaATh CIIIC HCU3BCCTHLIC ABJICHUA,

IPUBOAUTH NPHUMEPHl MPAKTHUYECKOTO HCMOJIb30BaHUS (DU3MUECKHX 3HAHUI: 3aKOHOB MEXaHMKH,
TCPMOJAUHAMUKN H SJICKTPOAUHAMHUKHN B OSHCPIrCTHUKE, PaA3JIMYHBIX BHUIAOB JJICKTPOMAIHUTHBIX
W3JIY9CHHUU IS pa3BUTHS PaIo U TEJICKOMMYHUKAIMH, KBAHTOBOMH (PU3WKH B CO3/IaHUU SICPHOU




SHEPreTUKH, JIA3€POB;

® BOCIPUHUMMAarTh M HAa OCHOBE IOJIyYEHHBIX 3HAaHMH CAMOCTOSTEIbHO OLICHHMBaTh HH(OpMaIMIo,
copeprkarrytocsi B coobmenusix CMU, NMuTepHeTe, HayyHO-MOMYJISIPHBIX CTAThsIX.

® TIPHMMCEHATH IIOJYYECHHBIC 3HAHUS IJIs1 pECIICHUA (1)I/I3I/I‘ICCKI/IX 3aja4,

® omnpenensTh XapakTep (Pu3nUecKoro mpoiecca no rpaduky, radmuie, hopmyne;

® u3MepATh pAd (PU3NYECKUX BEIUYMH, MPEICTaBIsIsl pe3yiabTaThl H3MEPEHHIl C yd4eToM uX

IIOTPELIHOCTEMN.
Baanern:

e MeToJaMH pabOTHI C €CTECTBEHHO-HAYYHOU MHQOpMaIHel, coaepxaieics B coodmenusx CMU,
WHTEPHET-Pecypcax, HAyIHO-TIOMYJISIPHON JTUTepaType
® METOJIaMH ITOKMCKA, BBIJIEIATH CMBICIIOBYIO OCHOBY M OIICHHBATH JIOCTOBEPHOCTh MHPOPMALIUU

3. Mecro aucuuninHel B crpykrype OIl BO
JluctumiimHa OTHOCUTCS K 4acTH ydeOHoro 1uiaHa. M3ydaercs B IEpBOM U BTOPOM CeMECTpax

o0y4eHHs.

W3ydyeHne IUCHMIUIMHBI OCHOBBIBAETCSI HAa paHEe OCBOCHHBIX AUCHUIUIMHAX «Duszukay,
«Maremaruka» B paMKax MpOrpamMmbl cpefaHeil mkoibl. TpeOyeMbie kommeTeHUuu (HOPMUPYIOTCS B

paMKax MKOJBHOT'O KypcCa.

4. O0beM TUCIHUTIIMHBI
4.1. O0beM JUCHUILUIMHBI B 3a4€THBIX eIUHUIAX C YKA3AHNEM aKaJeMUYeCKUX
4acoB U BUbI y4eOHOH padoThI

Bunel yueOHoi paboThI,

Ounas gopma

OO11ast TPYI0EMKOCTh B 3aUETHBIX €IMHUIIAX 3
OO6m1ast TpyI0EMKOCTh B Yacax 108
AyIuTOpHBIE 3aHATHUS B 4acax, B TOM YHUCIIE: 106
Jlexunn 84
[IpakTruecKkue 3aHATUS 22

JlaboparopHbie 3aHATHUS

HpaKTI/IquKaﬂ IIOATrOTOBKA

CamocTosiTenbHas paboTa B yacax

dopma NPOMEKYTOUHOM ATTECTAUH

JnddepeHInpoBaHHBIHN 3a4eT ¢ OLIEHKOI

4.2. O0beM KOHTAKTHOM padoTsl Ha 1 o0yuawierocs

Bunb! yueOHBIX 3aHATHI

QOunas
dhopma

Jlexun

84

ITpakTnyeckue 3aHsATHS

JlaGopaTtopHbie 3aHATHI

22

Koncynsranun

3auer/3a4eTsl

2

DK3aMeH/3K3aMEHBI

KypcoBbie paboTsl

KypcoBbie mpoeKTsl

HpaKTI/I‘-ICCKEUI IIOATrOTOBKA

Bcero

108




5 Copep:xaHue IMCHUILINHBI, CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3jieiam), ¢
yYKa3aHHEM KOJIUYeCTBA YACOB ¥ BU/IOB 3aHATHI
5.1 TemaTrudyeckuil IJIaH y4eOHOM JUCHUIINHbBI

No |Ha3zBanwue paznena, TeMbl Bcero AyIUTOpPHBIC 3aHIATUS
3.e/1aC | TJlekur, [Ipaxr. J1a6.
1 |BBeaenune. ®u3nka U MeTOAbI HAYYHOTO 4 2
NMO3HAHMS
2 |MexaHnunka 18 12 6
2.1 |OCHOBBI KHHEMATHKHU 6 4 2
2.2 |OCHOBBI JTUHAMUKU 6 4 4
2.3 | 3akOHBI COXpaHEHHS B MEXAHUKE 6 4 2
3 |MoJekyasipHasi pU3HKA U TEPMOANHAMHKA 22 16 6
3.1 |OCHOBBI MOJIEKYTISIPHO-KMHETHYECKOW TEOPHH 6 4 2
3.2 | OCHOBBI TEPMOJIMHAMUKHU 8 6 2
3.3 | ArperarHble COCTOSIHUS BellecTBa U (pa3oBbIe 8 6 2
TePEX0/IbI
4 | DaekTporMHAMHKA 24 20 4
4.1 | DnexTpuyeckoe nosue 4 4
4.2 | 3aKOHBI MOCTOSTHHOTO TOKA 6 4 2
4.3 | DnexTpudecKuil TOK B pa3jIMYHBIX Cpeax 4 4
4.4 | MarautHoe 1osie 4 4
4.5 | OnexTpoMarHuTHas MHIYKIUs 6 4 2
5 |KonebaHusi u BOJHBI 10 8 2
5.1 |Mexanundeckue KoneOaHus U BOJHbI 6 4 2
5.2 | DneKTpoMarHuTHbIE KOeOaHusl U BOJIHBI 4 4
6 |Ontuka 12 10 2
6.1 |ITpupona cBera 6 4 2
6.2 | BomHOBBIE CBOIMCTBA CBETA 4 4
6.3 | CiennanbpHasi TEOpHsI OTHOCUTENBHOCTU 2 2
7 | KBanToBasi puzuka 10 10
7.1 | KBaHTOBas onruka 4 4
7.2 |duszuka atoMa U aTOMHOTO si/ipa 6 6
8 |Crpoenue Beesiennoii 6 6
8.1 |Ctpoenne CoTHEUHON CUCTEMBI 2 2
8.2 | OBomonus BeenenHon 4 4
IIpome:xyTouHas arrecTanus 2
Hroro: 108 84 22

5.2. Conep:xanue:

1. Beenenne. @Pu3nka 1 MeTOAbl HAYYHOI'O NO3HAHMA.

®dusuka — ¢GyHIaMEHTalbHas HayKa O mpupoze. EcrecTBeHHO-HAyYHBIH METOJI MO3HAHUs, €r0
BO3MOKHOCTH W TPAHMIBI IPUMEHUMOCTH. JKCIEPUMEHT U TEOPHUS B MPOLIECCE TO3HAHUS MPUPOJIBI.
MopenupoBanue (U3NYECKUX SBICHUNH W IpoleccoB. Pomb 3KcrepuMeHTa U TEOpUu B Ipolecce
MO3HaHMUs npuponbl. Pusnueckas BenuuynHa. PusnUeckue 3aKOHbL. ['paHMIBI NPUMEHHMOCTH
¢usnueckux 3akoHoB U Teopuid. [IpuHumn coorserctBus. Ilonarue o gusmueckoil kapTuHE MHpA.
[TorpemrHOCTH M3MEpeHUH HU3NUESCKUX BEJIUYMH.

2. Mexanuka.
2.1. OCHOBEI KHHEMATHUKH.
Mexannueckoe NBM)KCHHE W €ro BHUAbL. MarepuanbHas Touka. CKaaspHblE W BEKTOPHBIC




(pnmqecm/le BeIUUUHLEI. OTHOCUTENHLHOCThL MEXAHUYECKOT'O JABUXCHUA. Cucrema oTcuera. HpI/IHHI/IH
oTHOcuTenbHOCTH ['amuies. Tpaektopus. Ilyte. Ilepememenue. PaBHOMepHOE mNpsIMOIMHEITHOE
neikenne. CKOpoCcTh. YpaBHEHUE MABWKEHHUS. MTHOBEHHass M CpPEOHSAS CKOPOCTH. YCKOpEHHE.
[IpsiMonnHEeHOE NBH)KEHHE C MOCTOSHHBIM YCKOpeHHEM. J[BM)KEHHE C MOCTOSIHHBIM YCKOPEHHEM
CBOOOJIHOTO TmajeHusi. PaBHOMepHOE [BM)KEHHME TOUYKM 110 OKPYKHOCTH, YIJIOBasi CKOPOCTb.
LenTpocTpemutenbHoe yckopeHue. Kunemarnka aOCoIFOTHO TBEPAOIO Tea.

2.2. OCHOBEBI TUHAMUKU.

OcHoBHas 3amada quHamuku. Cuna. Macca. 3akoHbsl MexaHuku Hprotona. Cuiibl B pupoze.
Cuita TsSKECTH U CUJjla BCEMUPHOIO TATOTEHUs. 3aKOH BCeMHUpHOro TsaroreHus. [lepas kocmuueckas
CKopocThb. [IBmkeHue maHeT W Manbix Ten CosHeuHoil cuctembl. Bec. HeBecomoctTh. Cuibl
ynpyroctu. Cuibl TpeHuUS.

2.3. 3aKOHBI COXpaHEHHUs B MEXaHUKE.

Nmnynece Tena. Mmmynbc cuiibl. 3aKOH COXpAaHEHHs HMITyJabca. PeakTHMBHOE JBH)KEHHE.
Mexanundeckass pabora u MomHOCTb. Kunetnueckass sHeprus. IloreHuumanbHas sHeprus. 3akoH
COXpaHEHHUs MEXaHW4YeCKoW sHepruu. Pabora CHIBI TXKECTH W CWIBI yNpyroctu. lIpumeHenue
3aKOHOB coXpaHeHHUs. Vcronb30BaHNE 3aKOHOB MEXAaHUKU U1 0OBbSCHEHUs IBUKEHHUSI HEOCCHBIX Tell
U JUIS Pa3BUTUA KOCMUYECKUX UCCIIEA0BAaHUM, IPAHULBI IPUMEHUMOCTH KJIACCHYECKON MEXaHUKH .

3. MoJiekyasipHasi pM3MKa U TePMOAUHAMHUKA
3.1. OcHOBHBIE MONOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPHUH.

Pa3mepsl u macca mosnekyn u aromoB. bpoyHoBckoe aBmxeHue. CTpoeHHE ra3zo00pa3HBbIX,
KUIKUX U TBepAbIX Ten. MneanbHblid ra3. /laBnenue rasa. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KUHETUYECKOW Teopuu razoB. Temmeparypa u ee u3MepeHue. AOCOTIOTHBIA HYJIb TEMIIEPATypHI.
TepMoanHaMuueckas mkana remneparypsl. Temneparypa 3Be3a. CKOPOCTH IBUKEHUSI MOJIEKYN U UX
U3MEpeHHe. YpaBHEHHE COCTOSHHUS HIealbHOrO Tasza. M3ompomecchl m ux rpaduxu. ['azoBbie
3aKOHBI.

3.2. OCHOBBI TEPMOJUHAMUKH.

Buytpennss sueprus. Pabora u tennonepenada. KonmuecTBo TEIIOTH. YpaBHEHHE TEILIOBOTO
6ananca. IlepBoe Hauano TepMoaMHaMUKU. AuabaTHbIN Mpolecc. Bropoe Hayano TepMOJIUHAMUKH.
Tennossle nurarenu. KI1J] TeroBoro nsurarens. OxpaHa npupoabl.

3.3. ArperaTHLIe COCTOSAAHHUA BCIICCTBA U (1)8.3OBBIC MepexXoabl.

Hcnapenue u xoHneHcauus. HacelmeHHbIM nap U ero cBoiictBa. OTHOCHUTENBHAs BIaKHOCTD
Bo3ayxa. [Ipubopsl ang onpeneneHus BIaKHOCTU Bo3ayxa. KumeHue. 3aBHCUMOCTBH TeMIEpaTyphbl
KUIIEHUSI OT JaBlcHMS. XapaKTepUCTHUKA JKUJIKOTO COCTOSHHUSA BelleCTBAa. DBIIMKHUN NOPAIIOK.
[ToBepxHocTHOe HarskeHue. CmauuBanue. KanmusuisipHble siBlIeHMs. XapaKTepUCTHKAa TBEPIOTO
cocTostHMs BemecTBa. Kpucrammueckue u amopgHsble Tena.

4. DJIeKTpOANHAMHUKA.
4.1. DnexTpuyecKoe moJie.

DNEKTPUYECKHUE 3apsiibl. DIEMEHTAPHBIA DJIEKTPUUYECKUN 3aps]. 3aKOH COXpaHEHHS 3apsija.
3akoH Kymona. Onekrpuyeckoe mnoisie. HampsskeHHOCTh 3iekTpuyeckoro mons. [lpuHiun
cynepno3uuuu noneu. [IpoBoIHUKY B AJIEKTpUUYECKOM MOJ€E. J(MIIEKTPUKU B 3JIEKTPUUECKOM IIOJIE.
[Monsipuzanus  nuoanextpukoB. Ilorennman. Pa3HocTh mNOTEHHMANOB. OKBUIOTEHIMAJIbHbBIE
MOBEpXHOCTU. CBSA3b MEXIY HANPSHKEHHOCTHIO M PAa3HOCTHIO MOTEHIIMATIOB JIEKTPUUYECKOTO MOJIA.
OnexkrpoeMkocTb.  KonneHcaropsl.  DOHeprus  3apsyKeHHOro — KOHjeHcaropa.  [Ipumenenue
KOH/IEHCAaTOPOB.

4.2. 3aKOHBI TIOCTOSIHHOTO TOKA.

YcnoBusi, HEOOXOAMMBIC UIsi BO3HUKHOBEHHSI M TOMAJEPKAHUS dIeKTpudeckoro toka. Cuma
TOKa. OJEKTPUYECKOE COmpoTuBiIeHUEe. 3akoH Owma g ydactka uenu. I[lapamienbHoe u
MOCJIEZIOBATEILHOE COEIMHEHUE MPOBOAHUKOB. PaboTa M MOIIHOCTh MOCTOSHHOTO TOKa. TeroBoe

neiictBue Toka 3akoH J[xoyms—IJleHna. DIeKTpoABMKYIAs CHJIa UCTOYHUKA TOKa. 3akoH OMa miist
MOJIHOH IIEMH.

4.3. DneKTpu4ecKUil TOK B pa3IMYHbIX CpeIax.



DOnexTpuYecKUil TOK B METajulaX, B AJIEKTPOJIMTAX, Ta3aX, B BaKyyMmMe. ODJEKTPOIu3. 3aKOH
anekTposn3a Papanes. Bunabl Ta30BBIX pa3psgoB. TepMmosniekTpoHHass smuccusa. I[lmasma.
DNeKTpUYECKU TOK B MOIXYyIpoBogHUKaX. CoOCTBEHHAs U MpUMECHasi IpoBOAUMOCTH. P-n mepexon.
[TonynpoBoauukoBbsie mpudopsl. [IprMeHeHne NOTyPOBOHUKOB.

4.4. MargauTtHoe I10J€.

BekTop wHaykiuu marHutHOro mnojs. BzaumopeiictBue TokoB. Cuiia Ammnepa. [lpumenenue
cunel AMmrepa. MaruutHeiii motok. JleficTBMe MarHUTHOTO MOJIsT Ha JBMKYyluics 3apsia. Cuna
Jlopenua. [Ipumenenue cuisl JlopeHa. MaruutHsle cBolcTBa BemecTBa. ColHeYHass akTUBHOCTD U
e¢ BnusHue Ha 3emitto. MarauTHele OypH.

4.5. DnekTpoMarHuTHas UHIYKLHUS.

SIBeHNE 5SIEKTPOMArHUTHOM HMHIYKIMHU. 3aKOH OJJIEKTPOMarHUTHOM uHAYyKIuu. llpaBuio
Jlennia. BuxpeBoe anekrpuueckoe nojie. IJC MHAYKIUMKU B ABMXKYIIUXCA MPOBOJHUKAX. SIBIIeHUE
CaMOUMHAYKIIUU. UHIYKTUBHOCTD. DHEPIrUsi MArHUTHOTO TOJIS TOKA. DJIIEKTPOMArHUTHOE TIOJIE.

5. Kos1ie0anus 1 BOJHBI
5.1. Mexannueckue KojgeOaHus 1 BOJTHBI

I'apmonmnueckue kxoneOanusi. CBoOOmHBIE MexaHW4yeckue Koiebanus. IlpeBpamienue sHepruu
IIpH KoJjeOaTeIbHOM ABM)KeHUU. MaTtemaruueckuil MasTHUK. [IpyXuHHBINA MasTHUK. BbIHYy)X1eHHBIE
MexaHudeckue konebanus. Pesonanc. [lonepednsie U MpoAONbHBIE BOJHBL. XapaKTEPUCTUKH BOJHBL.
3BYKOBBIE BOJIHBI. YIBTPa3ByK U €0 IPUMEHEHUE.

5.2. DnexTpoMarHuTHbIE KOJI€OAHUS U BOJIHBI.

CBoOosHbIE 3JIEKTpOMarHUTHbIEe KojeOaHus. IIpeBpaiieHue sHEprud B KoJeOaTeIbHOM
koHType. Ilepmon cBOOOAHBIX »dieKTpHUUecKuX KojeOanuii. @Dopmyna Tomcona. 3aryxaromme
3JIEKTPOMAarHUTHbIE KoJjieOaHUsA. BpIHyXIeHHbIE 37ekTpuyeckue kosebaHus. IlepeMeHHBIH TOK.
Pe3onanc B snekrpuueckoil nenu. ['eneparop mepemenHoro toka. Tpancdopmaropsl. Ilomyuenwue,
mepefada M paclpeniesieHHe  DJIEKTPOIHEPruu.  OJEKTpOMarHuTHble  BoiHBL.  CBolcTBa
ANIEKTPOMArHUTHBIX BOJH. OTKpBITHIM KoneOarenbHbl KOHTYp. OmbiThl I. T'epua. M300perenue
paguo A.C. IlomoBbiM. Ilonstne o paguocBasu. Ilpunnun paguocBsasu. Ilpumenenue
ANIEKTPOMArHUTHBIX BOJIH.

6. OnTuka.
6.1. IIpupona ceera.

Toueunbi ucTOUYHUK cBeTa. CKOPOCTh pacHpOCTPaHEHUs CBETa. 3aKOHbI OTPaKEHUS U
npenomieHus cseta. [Ipunuun [roiirenca. ConHeuHble W dyHHbIE 3aTMeHud. [lonHOE oTpaxeHwue.
JInnzel. [loctpoenune nzoOpaxenust B nuH3ax. PopMysna TOHKOM JMH3bI. YBelIMYeHHE JHUH3BL. [T1a3
Kak onTHueckas cucrema. Onrtudyeckue npudopsl. Teneckonsl.

6.2. BoimHOBBIE CBOMCTBA CBETA

WnTepdepentus cera. KorepeHTHOCTh CBETOBBIX Jydel. IHTepdepeHius B TOHKUX IUICHKAX.
Konbua Hetotona. Hcnonb3oBanue wuHTepdepeHunyn B Hayke W TexHuke. Jludpakuus csera.
JHudpakuus Ha mead B MapaienbHbIX JydaX. Jludpaknuonnas pemetka. llodspusanus
norepeyHslx BosH. [lomspuzanus ceera. Iomsponnsl. ucnepcus cBera. Bunabl nsnydennit. Buasl
cnekTpoB. CrekTpsl ucnyckanusa. CrnekTpsl noromeHusa. CrnekrpanbHblii aHanu3. CnekTpaibHble
KJIacChl 3Be3/. YnbTpaduoneroBoe nsnyuenue. appakpacHoe nznyuenue. Penrrenosckue myun. Mx
npupoza u cpoicrsa. [llkana 371€KTpOMarHUTHBIX U3JTy4YEHUH.

6.3. CneuuanbHasi TEOpUsi OTHOCUTEIBHOCTH.

JIBrxkeHne co CKOpoCThio cBera. [locTynarbl TEOpUM OTHOCUTEIIBHOCTH M CIEACTBUS U3 HUX.
NHBapraHTHOCTh MOAY/IS CKOPOCTH CBETa B Bakyyme. JHEprusl mokos. CBsi3b MAacChl M SHEPTHHU
CBOOOIHOW YaCTHUIIBL. DIIEMEHTHI PEeISTUBUCTCKON JMHAMUKH.

7. KBanroBasi pusuka.

7.1. KBantoBas ontuka.

KBantoBass runore3a Ilmanka. TemnoBoe wuznydenue. KopmyckynasipHO-BOJHOBOW JTyaslM3M.

®otonbl. ['unore3a ne bpoiss 0 BOJHOBBIX CBOMCTBax dacTull. JlaBieHWe cBeTa. XHUMHUYECKOE
neiicreue ceera. OnbiThl [1.H. JlebeneBa u H.M. BaBunoa. @oro3ddexr. YpaBHenue DifHIITEHHA



g potosdpdekra. [lpumenenue gporosddexra.

7.2. ®du3uKa aToMa U aTOMHOTO siApa.

PaszBuTne B3NIANOB Ha CTpoeHUE BewiecTBa. Monenu CTPOEHHS aTOMHOrO sapa. SnepHas
Mozenb aroMa. OnbiTel D. Pesepdopna. Monenb aroma Bogopona nmo H. bopy. KBanToBbie mocTynaTsr
bopa. Jlazepbl. PanqnoakTuBHOCTh. 3aKOH paJnOaKTUBHOIO pacnajna. PajinoakTuBHble IPEBPALLEHUS.
CriocoObl HaOMIOAEHUSI M PETUCTPalUU 3apsKeHHbIX yacThl. CTpoeHue aroMHoro sapa. Jledekr
MaccChl, SHEPTHUsl CBSI3U M YCTOMUMBOCTH aTOMHBIX szep. SaepHble peakiuu. SnepHas sHEpreTuka.
OHepreTUYeCcKui BBIXOA SAEPHBIX peakuuid. McKkyccTBeHHas paJuOaKTUBHOCTB. [leneHue TsKeNbIX
anep. LlenHas sinepHas peakuus. Yipasisiemas LelHas peakuus. SnepHbiil peakrop. TepmosaepHsii
cuHTe3. DHeprud 3Be3l. [lonmydeHue paanoakTHBHBIX U30TONOB U MX IPUMEHEHHUE. bruosorndeckoe
NENCTBUE PaiMOAKTUBHBIX U3JIyUEHUNH. DJIEMEHTAapHbIE YACTHULIBI.

8. Ctpoenne Bceesiennoii.

8.1. Crpoennie COnHEUHOU CUCTEMBI.

ConHe4yHas CUCTEMA: INIAHETHI U Majkble TCJ1a, CUCTEMA 3€MJISI—.H}’H3.

8.2. DBomronust BeenenHoi.

Crpoenune u somonust Comnna u 3BE3a. Knaccudukanust 3BE3x. 3BE3ABI U MCTOUHUKU HX
sHepruu. ['anakrrka. CoBpeMEHHbIE PEICTABICHHUS O CTPOSHHH U 3BOIOLUHU BceneHHO.

6. MeToanyeckue MaTepHuaJbl 1JIA oﬁyqammnxcn 10 OCBOCHMIO JUCIHNIIJIMHBI

6.1. CamocrosiTesibHasi padoTa 00y4aromuXcs M0 JMCUMILTHHE (MOLYJII0)

Ne Pasnea (Tema) 3ananue Yacol Meroauueckue ®DopmMa KOHTPOJIS
n/n AUCHUTIIMHBI PEKOMEH/IalHH 110
BBINOJIHEHU IO 32 JaHUSA
(npu nHeobxoOumocmu)
1. Mexanuka KontponbHas [IncemenHBIM onpoc
pabota Nel
2. MonekynsipHas KonTponbHas ITuceMeHHBIN onpoc
busnka u pabota Ne2
TEPMOIMHAMHUKA
3. OneKTpoaHaMHUKa KonTponbHas ITuceMenHsIit orpoc
pabota Ne 3
4. ONeKTpoANHaMUKa KonTponbsHas [IncemenHBIM onpoc
pabora Ne 4
5. | Konebanus u Bonusl | KoHTponbHas ITuceMenHsIit orpoc
paborta Ne 5
6. Onrtrka KonTponsHas [TncemeHHBI onpoc
pabota Ne 6
7. KBanToBas pusuka KontponbeHas ITuceMeHHBIN OnpoC
paborta No 7
8. Crpoenne [Tonroroska Beictymienue ¢
Bcenennon COOOIIeHUS MpEe3eHTalnen

6.2. TemaTnka u 3a1aHus 1/ 1a00PATOPHBIX 3aHATHIA.

JlaGopaTtopHasi padora Ne 1. «/ccnenoBanne paBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO JBHKEHUS»

OtBeTbl Ha BOIPOCHI K TaboparopHoii padore. [IpoBeneHue skcriepuMenTa.

JlaGopatopnasi padora Ne 2. «/3yueHue ABWXKEHUS TeNa MO OKPY)KHOCTU IO JAEHCTBUEM CHII
YIIPYTOCTH U TAKECTH»




OtBeTbl Ha BOIPOCHI K TaboparopHoii padore. [IpoBenenue sxcriepuMenTa.

JlaGoparopHasi pa6ora Ne 3. «3mepenne ko3 PHLMeHTa TPEHUS CKOJILKEHUS

OtBeTbl Ha BOIPOCHI K TaboparopHoii padore. [IpoBeneHue skcriepuMenTa.

JlaGopaTtopHasi padora Ne 4. «/I3ydeHne 3aKoHa COXpaHEHHs MEXaHUUECKOM SHEPTUN

OtBeTbl Ha BONPOCHI K TaboparopHoii padore. [IpoBeneHue skcriepuMenTa.

Jlaboparopnas paGora Ne 5. «3ydenue ypaBHEHUS! COCTOSIHUS UICATLHOTO ra3a

OrtBeTbl Ha BOIPOCHI K TaboparopHoii padore. [IpoBeneHue skcriepuMenTa.

Jlaboparopnas paGora Ne 6. «/3MepeHre OTHOCUTENILHON BIAXKHOCTH BO3TyXa»

OrtBeTbl Ha BOIPOCHI K TaboparopHoii padore. [IpoBenenue skcriepuMenTa.

JlaGoparopnasi pabora Ne 7. «/3mMepeHue Temneparypbl KpUCTALIM3ALMN U YAEIbHOW TEIUIOTHI
IUIABJICHYS BEILIECTBA»

OtBeTbl Ha BOIPOCHI K J1aboparopHoii padore. [IpoBenenue sxcriepuMenTa.

JlaGoparopnas padora Ne 8. «[locnenoBarenbHOE U MApAIUIEIIBHOE COEIMHEHUE ITPOBOIHUKOB

OtBeTbl Ha BOIPOCHI K J1aboparopHoii padore. [IpoBeneHue sxcriepuMenTa.

JlaboparopHas paGora Ne 9. «/3yueHue sBIeHUs AEKTPOMATHUTHON MHAYKLIAN

OtBeTbl Ha BOIPOCHI K J1aboparopHoii padore. [IpoBenenue sxcriepuMenTa.

JlaGoparopnasi padora Ne 10. «Ompenenenue yCKOpeHHs CBOOOIHOTO MaACHUs MPU MOMOIIU
MAasiITHUKA)

OtBeTbI Ha BONPOCHI K TaboparopHoii padore. [IpoBeneHne skcriepuMenTa.
Jlaboparopnas paGora Ne 11. «3Mepenue mokasaress MpesIOMICHHS CTEKIIa»
OtBeTbl Ha BOIPOCHI K TaboparopHoii padore. [IpoBeneHne skcriepuMenTa.

7. IlepeyeHb OCHOBHOM Y JONOJTHUTEIbHOM JTUTEPATYPbI, HEOOXO0AUMOM 1JIA

OCBOCHU A TUCIHUIIINHBI
a) OCHOBHASL!

1) Mskumes I. SI. ®usuka. 10 kmace : yueb. ans oOuieodpazoBar. opranu3anuii : 6a30BbIi
u yryon. yposuu / I. 5. Msixumes, b. b. bByxosues, H. H. Corckuii ; nox pea. H. A. TlapdenTtreBoit. -
6-e u3z., nepepad. u gom. - M.: [Ipocsemenue, 2019. - 432 c. : un. — (Knaccuuecknii kypc) - ISBN
978-5-09-071603-1.

2) ) Msxumes . f. ®usuka. 11 knacc : y4e0. ans o0uieoOpa3oBar. opranu3aiuii : 0a30BbIii
u yryon. yposau / I. 1. Mskuiues, b. b. bByxosues, B. M. Hapyrus ; nox pen. H. A. [1apdentbeBoii. -
7-e u3n., nepepad. - M.: [Ipocsemenue, 2019. - 432 c. : [4] n. un. — (Knaccuuecknii kype) - ISBN 978-
5-09-071607-1.

0) 0ONONIHUMENbHAA:

1) Py3aBun I. U. Konuenmuu coBpeMeHHOTo ectecTBo3Hanus: YueOHuk / [.M. Py3aBun. - 3-¢
u3n., crepeorun. - M.: HUL UH®PA-M, 2013. - 271 c.: 60x90 1/16. - (Beiciiee oOpa3oBanmue:
bakanaspwuar). (mepemier) ISBN 978-5-16-004924-3 5BC «3nannym»

http://znanium.com/catalog.php?bookinfo=390453 DnexTpoHHbI pecypc

2) PeivkeBuu A. I1. ®usuka. 3agaunuk. 10-11 k. / A. I1. PeimkeBuy. — M.: TIpocBemennue,
2006 — 192 c.

8. Ilepeyenn pecypcoB HHPOPMAIUOHHO-TEIEKOMMYHUKAIIMOHHOM CEeTH
«AHTEpHET», HEOOXOAMMBIX /IJI51 OCBOEHMSI AU CIIUIIIUHBI

Hngopmayuonno-obpaszosamenshvie pecypcul:
1. bubmuoreka 'OCTog. Bece 'OCTsI, [DnexrponHslii pecype], URL:http://vsegost.com/

Dnekmponnvle 6UOIUOMeUHbIe CUCTEMbL:
1. OBC YuuBepcurerckas oubmuoreka omnain - http://biblioclub.ru
2. OBC «Jlanby» https://e.lanbook.com
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http://vsegost.com/
http://biblioclub.ru/
https://e.lanbook.com/

3. ObC «ZNANIUM.COM» http://znanium.com
4. Hayunas 6ubnuoreka KI'Y http://ksu.edu.ru/nauchnaya-biblioteka.html
5. Dnexrponnas 6ubnmoreka KI'Y http:/library.ksu.edu.ru.

6. AnHOoTHpoOBaHHas OuOnuorpaduueckas 0a3a MaHHBIX JKYpPHAJIBHBIX ctared «MAPCy
(MexpernoH. aHamuT. pocnuch crareil). CornameHue o corpyaHuuectBe ¢ Hekxommepueckum
napTHepcTBOM «Accouuanus PerrnonaneHbeix bubnuoreunsix KoHcopumymMoB» B 001acTH pa3BUTHS
O6ubnmoreyHo-nHpopMaoHHbIX pecypcoB U cepBucoB Ne C/061-1 ot 10 ssuBaps 2008r. Cornarienue
oeccpounoe. Ccpuika Ha caut MAPC: http://arbicon.ru. Cornamenue 6e3Bo3me3nnoe. KonmyecTBo
II0JIB30BATEIIEH HE OTPAaHUYCHO.

9. Onucanue MaTepuaAIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM JJIS1 OCYLIeCTBICHUS

00pa30BaTeJHLHOI0 MPOIECCa MO JUCHHUIIINHE

HaumenoBanwe Ob6ecnieuenue (M/T):
Kopnyc E, Ne KonuuecTBo nocago4HbIx MecT —
MYJIbTUMEIUMHBIA ~ KOMIUIEKC, BKJIIOYAIOIIUNA  JKpPaH,
HOYTOYK U TPOEKTOP.
Kopnyc E, No KonmuecTBo mocagouHbIXx MECT —
JlaboparopHoe  obOopynoBaHue, HeoOXoguMmMoe  JUIS
MIPOBEJICHUS JIAOOPATOPHBIX paboT Mo (hU3HKE.
TTomermenus st | KonumdecTBo mocagouHbix MecT — 22, 9 koMIbroTepoB (6
CaMOCTOATENIbHOM  PaOOTHI: | AJIA YUTaTEeNeH, 3 A1 COTPYAHUKOB); 1 ckaHep.
UuranbHbli 3211 Kopryca «Ex»
ITomewmenus st | KommuaectBo nocazounbix mect — 200.
CaMOCTOSITENIbHOM ~ paloThl: | 3 KOMIbIOTEpa [UIsl COTPYAHUKOB; | mnpuHrep; 1
UuraneHblid  3a1  KOpIlyca | KOMUP/TIpHHTEP; | mpoekTop; 2 sKpaHa As MpoekTopa; 1
«B1» BopoTa «AHTHBODY»; 1 WiFi-Touka nocryma.
[Tomemenus g | KomudecTBo mocagouHbix MecT — 16
camoctosaTenbHOM  paboTel: | brnok cuctemubiit KM Office T3-4170, monutop Philips.
KomnbrorepHsiii KJ1acc,

kopnyc "E", ayn.227
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