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1. MACHHOPT PABOYEM ITPOTPAMMBI YYEBHOI' O ITPEJIMETA ®U3UKA

1.1. OOuaacTb npuMeHeHus padoyeil IporpaMmbl
Pabouas mporpamma y4eGHOTO peAMETa SBISIETCS 4aCThIO 00111e00pa30BaTeIbHOM
porpamMmbl B COOTBETCTBHH ¢ DeepanbHBIM roCyIapCTBEHHBIM CTaHIAPTOM CPEIHETO
(mostHOTO) 00IIIero 00pa30BaHUS.

1.2. MecTto y4eOHOro npeaMeTa B CTPYKType OCHOBHO# npogdeccuoHaIbLHON
o0pa3oBaTeJIbHOI MPOrpaMMbl.
[Ipeamet BxoauT B 00111€00pa30BaTeIbHBINA YUEOHBIH UK U SABJISACTCS MPEAMETOM I10
BBIOOPY M3 00sI3aTENBHBIX MPEAMETHBIX obmacteii. Ocoboe 3HaYeHnE PEIMET UMEET MPU
(bopMUPOBAaHUH U PA3BUTHH CIEAYIOMIMX OOIINX KOMIETCHIINUNI:
OK 01. Bribupats criocoObl pemieHus 3a1a4 npohecCHOHATBHON IesITeTbHOCTH
MIPUMEHUTENIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. Ocy1iecTBidTh MOUCK, aHATN3 U UHTEPIIPETAINIO HH(HOPMAIINH, HEOOXOUMON
JUTSL BBITIOJTHEHUS 3a/1a4npodeCCUOHATLHOMN eI TeTLHOCTH,

OK 03. [1mannpoBath ¥ peain30BBIBATH COOCTBEHHOE NMPO(PECCHOHATHFHOE U TUYHOCTHOE
pa3BUTHE;

OK 04. PaGoTath B KOJJICKTUBE U KOMaH/e, Y)PEKTUBHO B3aMMOICHCTBOBATH C
KOJUIETaMH, pyKOBOJICTBOM, KITUEHTAMH,

OK 05. Ocy1iecTBasTh YCTHYIO M MUCbMEHHYI0 KOMMYHHUKAIIWIO HA TOCYJapCTBEHHOM
s3bike Poccuiickoit deneparuuc yueToM 0COOCHHOCTEH COLMANTBHOTO U KYJIbTYPHOTO
KOHTEKCTa,;

OK 06. IIposiBIATh rpa)IaHCKO-MATPUOTUYECKYIO MO3ULNIO, TEMOHCTPUPOBATH
OCO3HAaHHOE TOBEJICHNE Ha OCHOBE TPAAMIIMOHHBIX 00IEYEIOBEYECKUX IEHHOCTEH;

OK 07. ConeiicTBOBaTh COXpPAHEHHUIO OKPYKAIOIICH CPEJbl, PecypcocOepeKeHuIO,
3¢ (HEeKTHUBHO JIEHCTBOBATH BUPE3BBIYANMHBIX CUTYAIHSIX;

OK 08. Hcnonp3oBath cpencTBa HGU3NUECKON KyJIbTYPbI 17151 COXPAHEHHS U YKPETUICHHS
3JI0POBBSI B IIpOIeCCEPO(HECCHOHATBHOM NEATENBHOCTH U TIOIepKaHHsI HEOOXO0IUMOTO
YpOBHS (PU3UYECKOI MOATOTOBICHHOCTH;

OK 09. Ucnonp3oBaTh HH()OPMAITMOHHBIE TEXHOJIOTUH B MTPO(HEeCCHOHATBHON
NeSITeNbHOCTH,;

OK 10. [Tonmp3oBaThcs MpodeccnoHaIbHON TOKYMEHTAIMEH Ha TOCYAapCTBEHHOM U
MHOCTPaHHOM SI3bIKaX;

OK 11. Ucnonp30BaTh 3HaHUS 10 (PUHAHCOBOW TPAMOTHOCTH, TUIAHUPOBAThH
IPEIIPUHUMATENBCKYIO JeSITeNbHOCTh BIPO(ecCHOHaIbHON chepe.

1.3. Hean u 3aapa4mn y4eOHOro npeaMera — TpedoOBaHus K pe3yJibTaTaM
OCBOCHMS NpeaAMeTa.

Pabodas mporpamma opreHTHpOBaHa Ha JOCTIKEHUE CIEIYIOMINX Hesei:

—  OCBOEHHe 3HAHMIii 0 QyHIAMEHTATBHBIX (PU3NYECKUX 3aKOHAX M MPUHIIUIIAX,



JeKalMX B OCHOBE COBPEMEHHOHN (U3NYECKON KapTUHBI MUPA; HanOOJIee BaXKHBIX
OTKPBITUSX B 0071acTH (PM3KKH, OKA3aBIINX OIMPEACISIONICe BIMSHIE HA Pa3BUTHE TEXHUKU U
TEXHOJIOTUH; METOJIaX HAyIHOTO MO3HAHMS MTPUPOIHI;

—  oBJajJeHHe YMEHUSIMM TIPOBOAUTH HAOIIONCHMS, IUIAHHUPOBATH W BHIMOJIHATH
HKCTIEPUMEHTBHI, BBIIBUTATh THUIOTE3bl U CTPOUTH MOIEIH, IPUMEHATh MOJTYYCHHbIE 3HAHUS
no Qusuke A7 OObSACHEHUS Pa3sHOOOPa3HBIX (U3NYECKUX SBICHUN M CBOWCTB BEIIECTB;
NPAaKTUYECKOTO  HCIIONB30BAaHUS  (PM3MYECKHX 3HAHUM, OLEHUBATh JOCTOBEPHOCTH
€CTECTBEHHOHAYYHOU NH(OpMAIHH;

—  pa3BUTHe TI03HABaTEeIbHBIX HMHTEPECOB, HWHTEIUIEKTYyaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN B Mpoliecce MPUOOpeTeHHs 3HaHUW U YMEHUM 10 (PU3UKE C HUCIOIb30BAHUEM
Pa3IMYHBIX HCTOYHUKOB HH(POPMALIMU ¥ COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJIOTHIA;

—  BOCHOHTaHUe YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB MPHPOIHI;
UCTIOB30BAHUSA JOCTWKCHUH (M3MKM Ha ONaro pa3BUTHS YEIOBEUECKOW LMBUIM3AINH;
HEOOXOJMMOCTH  COTPYOHMYECTBA B  MPOLECCE COBMECTHOTO  BBIMOJHEHHUS  3ajad,
YBOKUTEIBHOTO OTHOWICHHS K MHEHHIO OIMOHEHTAa TMpH OOCYKICHHH Mpobiem
€CTECTBEHHOHAyYHOTO  COMACP)KaHHS; TOTOBHOCTH K  MOpPAJIBbHO-ITHYECKOM  OLEHKE
MCTIOJIb30BAHUS HAyYHBIX JOCTI)KEHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3aIIUTY OKPYXKAromien
cpensl;

—  HCIOJb30BAHHE NPUOOPETEHHBIX 3HAHMHA M YMeHMHl Ui  pelIeHHUs
IIPAKTUYECKUX 3aJa4 IIOBCEIHEBHOM KH3HHU, oOecredyeHHus Oe30MacHOCTH COOCTBEHHOM
KU3HH, PAIlIOHAIBHOTO MPUPOIOTIONB30BAHMS M OXPaHbl OKPYKAIOIIEH CPEeIbI.

OcBoeHue coaep KaHus y4eOHOM TUCHUILIAHBL  «DHU3uKa» oOecrieunBacT
JTOCTHKEHUE CTYJICHTAMU CIICTYIOIINX Pe3yabTaTOB:

® TUYHOCMHBLE DE3YIbIMAMbL OMPANHCAION .

1) poccuiCKyO TPaKIaHCKYIO0 HIACHTUYHOCTD, ITATPHOTU3M, YBOKEHHE K CBOEMY Hapoy,
YyBCTBa OTBETCTBEHHOCTH Iepe PonnHOM, TopaocT 3a CBOU Kpal, cBoro Ponuny, npomuioe
Y HACTOSIIEE MHOTOHAIMOHAIBHOI0 Hapoaa Poccun, yBaxkeHre rocy 1apCTBEHHBIX CHMBOJIOB
(repO, duar, TUMH);

2) rpaIaHCKYIO TIO3HIUIO KaK aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBa,
OCO3HAIOIIETO CBOM KOHCTUTYLMOHHBIE ITpaBa M 00S3aHHOCTH, YBA)XKAIOIIET0 3aKOH U
IIPABOIOPSAOK, 00J1aJaI0IIET0 YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO
NPUHAMAIOIIETO TPAJIUIIUOHHBIE HAI[MOHAIBHbIE U 00IIeUeI0BEYECKIEe TYMaHUCTHUECKUE U
JEMOKPATUYECKHUE LIEHHOCTH;

3) rOTOBHOCTH K CITy>KeHHIO OTEeUeCTBY, €ro 3alluTe;

4)chopMHPOBAaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha IUAJIOTe KyJIbTYD, a TAKXKe
pa3nuyHBIX (HOPM OOIIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJIUKYIBTYPHOM
MHpE;

5) chopMHPOBAaHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCITUTAHUS B COOTBETCTBHUU C
00I1e4eTOBEYECKUMU IICHHOCTSIMU U UJeaJIaMU TPaXKIAHCKOTO OOIIeCTBa; TOTOBHOCTD U
CIIOCOOHOCTB K CaMOCTOSITEIbHOM, TBOPUECKOM U OTBETCTBEHHOM JI€SITEIbHOCTH;

6) TonepaHTHOE CO3HAHKE U TIOBEACHUE B MOJIUKYIHTYPHOM MHPE, TOTOBHOCTH U
CIOCOOHOCTh BECTH JUAJIOT C IPYTUMHU JIFOJIbMH, TOCTUTaTh B HEM B3aMMOIIOHUMAaHUS,



HAXOJUTh OOIIHE [N U COTPYTHUYATH JIJISl X TOCTHKEHUS, CTIOCOOHOCTH MMPOTUBOCTOSITh
UJICOJIOTHH SKCTPEMHU3MA, HAMOHATN3MA, KCeHO(OOUH, NUCKPUMHUHALIMY 110 COLUATbHBIM,
PEIUTHO3HBIM, PACOBBIM, HALIMOHAJILHBIM IPU3HAKAM U JPYTUM HETATUBHBIM COLMATbHBIM
serieHusM; ([ToamyHKT B pefakiuu, BBeIeHHO! B aelicTBue ¢ 7 aBrycta 2017 rojga npukazom
Muno6puayku Poccun ot 29 uronst 2017 roga N 613.

7) HaBBIKH COTPYAHUYECTBA CO CBEPCTHUKAMH, JETHMH MIIAJIIIIETO BO3PACTa, B3POCIBIMH B
00pa3oBaTebHO, OOIIECTBEHHO MOJIE3HOM, YIeOHO-NCCIIEIOBATENHCKOM, TPOSKTHON U
IPYTUX BUOAX IEATECIBHOCTH;

8) HpaBCTBEHHOE CO3HAHHUE M MTOBEJICHUE Ha OCHOBE YCBOCHUS O0IICUYCITIOBCUCCKUX
[EHHOCTEM,

9) rOTOBHOCTB ¥ CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOpa30BaHUIO, HA
NPOTSHKEHUU BCEH JKM3HU, CO3HATEIHHOE OTHOIIECHHE K HETIPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBHIO YCHENTHON MpodecCHoHaIbHOW U 00IIECTBEHHOM eI TeTbHOCTH;

10) scTeTndeckoe OTHOIICHHE K MUPY, BKJIFOYasi SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, OOIECTBEHHBIX OTHOIIECHU;

11) npuHATHE U peaNn3aliio IEHHOCTEH 30pOBOr0 M 0€30MacHOTr0 00pa3a KHU3HH,
noTpeOHOCTH B (PU3MYECKOM CaMOCOBEPIICHCTBOBAHNH, 3aHATHIX CIIOPTHBHO-
03JI0pPOBUTEIHHON JAESITETbHOCTHIO, HENPUATUE BPEIHBIX MIPUBBIYCK: KYPEHHSI, YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB,;

12) GepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3UIECKOMY H
IICUXOJIOTMYECKOMY 3/I0pPOBBIO, KAKCOOCTBEHHOMY, TaK U APYTHUX JIOJIeH, YMEHHE OKa3bIBAaTh
NEPBYIO MIOMOILIb;

13) ocoznaHHEIH BEIOOp Oy ymiel mpodeccui 1 BO3MOKHOCTEH peaTn3aliii
COOCTBEHHBIX KU3HEHHBIX [UIAHOB; OTHOIIEHUE K MPOPECCUOHATBHON JESTENFHOCTH KaK
BO3MOKHOCTHU Y4YacTHS B PEIICHUH JINYHBIX, O0IIECTBEHHBIX, TOCYIapCTBEHHBIX,
OOILIEHAIIMOHATIBHBIX TPOOJIEM;

14) cpopMupOBaHHOCTH SKOJIOTUUECKOTO MBIIIJICHNS, TOHUMAHUS BIHSHUS COLUATBHO-
SKOHOMMYECKHX MPOLIECCOBHA COCTOSIHUE MPUPOIHON U COLIMATIBHOM Cpelibl; IPUOOpETEHNE
OIBITA 3KOJIOT0-HANIPABIECHHON JEATEIBHOCTH;

15) OTBETCTBEHHOE OTHOIICHHE K CO3JIAaHMIO CEMbH HAa OCHOBE OCO3HAHHOTO MPUHSATHUS
[IEHHOCTEN CeMENHOMN KU3HU.



* MemanpeomenmHule pe3y1bmanbl.

— WCIIOJIb30BAHKE PA3IIUYHBIX BUJIOB MTO3HABATEIHHON JACSITEIILHOCTH JIS
pereHus GU3NIECKUX 3aj1a4, IPUMEHEHHUE OCHOBHBIX METOIOB MO3HaHUs (HAOTIOICHHMS,
OIMCaHUs, U3MEPEHUS, SKCIICPUMEHTA) JUIS U3YyUCHUS Pa3IUYHBIX CTOPOH OKPY KAroIekH
JNIEUCTBUTEIILHOCTH,

— HCIIOJIb30BAHKME OCHOBHBIX MHTEIUIEKTYAbHBIX OTIEPAIIUA: TOCTAHOBKU
3aauu, (OpMyITUPOBAHUS TUTIOTE3, aHATTN3a U CUHTE3a, CPaBHEHUS, 0000IICHMS,
CUCTeMAaTH3aIliH, BBISBIICHUS TPUYUHHO-CIICJCTBEHHBIX CBS3EH, MTOVCKA aHAJIOTOB,
(bopMyTUpPOBaHUS BHIBOJIOB IS U3YUCHHUS Pa3IMYHBIX CTOPOH (PU3UUECKHX OOBEKTOB,
SIBIICHUN U TIPOIIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOTUMOCTh CTAIKUBATHCS B
npodeccuoHanbHOl cdepe;

— yMEHHE TeHepUPOBATh UJIEH U ONIPEICTATh CPEACTBA, HEOOXOMUMBIE JIJISl UX
peanusanuy,

— YMEHHE HCIIOJIh30BaTh PA3IMYHBIC UCTOYHUKHU JIJISl TIOTy4YeHUs (PU3HUECKOM
uH(pOpMaIUY, OTICHUBATh €€ JOCTOBEPHOCTb;

— yYMEHHE aHaJM3UPOBATh U MPEACTABIATH HHOOPMAIIHIO B PA3IUYHBIX BUAAX;

— yYMEHHE IMyOJIUYHO TPEICTABIISATh PE3YIIBTaThl COOCTBEHHOTO UCCIICIOBAHMS,
BECTH JTUCKYCCHH, IOCTYITHO ¥ TAPMOHUYHO COUETasi COJEpKaHue U (POPMBI
MpeICTaBIsIeEMO HHPOpMAITUH,

* npeomemmbple pe3y1bmanol .

— copMUPOBAHHOCTH MPEIACTABICHHUIA O POJIH U MecTe (PU3HKHU B COBPEMEHHOU
HAy4YHOU KapTHHE MHpPA, TOHUMaHHe (PU3NIECKON CYIITHOCTH HAOII0ONaeMbIX BO
Bcenennoii siBnenuit, poiu pu3nku B GOPMUPOBAHUN KPYTro30pa M (PyHKIIMOHATHHON
I'PaMOTHOCTH YeJIOBEKA JUIsl PEIICHHS PAKTHUECKUX 3a]1a4,;

— BIIQJICHHE OCHOBOTIOJAralOMUMU (HU3NIECKUMU TTOHSITHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMU,;

— YBEPEHHOE HCIOJIb30BaHKE (DU3NIECKON TEPMUHOJIOTHMH W CUMBOJIHKH,

— BIIQJICHHE OCHOBHBIMH METO/IaMU HAYYHOTO MTO3HAHUS, UCIIOb3YEMbIMU B
busnke: HAOMIOIEHUEM, OITMCAHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM,;

— yMmeHus 00pabaThIBaTh Pe3yIbTaThl U3MEPEHUN, OOHAPYKUBATH 3aBUCUMOCTh
Mex 1y GU3NUECKIMU BETHUYNHAMU, OOBSICHSATH MOJyYeHHBIE PE3YJbTaThl U JIeJaTh
BBIBO/IBI;

— c(opMHPOBAHHOCTH YMEHUS peliaTh (GU3NUECKHe 3a/1a9H;

— c(opMHPOBAHHOCTH YMEHUS IPUMEHSTH TIOTYyYEHHBIC 3HAHUS TS
OOBSICHEHHS YCIIOBUI MpOTeKaHUs (U3MUECKUX SBICHUHN B IPUPOJE, MPOPECCUOHATLHON
cdepe ¥ IS IPUHATHS IPAKTUISCKUX PEUICHUI B TOBCETHEBHON KU3HU,

— copMHPOBAHHOCTH COOCTBEHHOW MO3UIIMH 110 OTHOIICHUIO K (PU3NYECKOU
uH(pOpMaIY, TOTy4aeMOi U3 Pa3HbIX HCTOYHHUKOB.

1.1. Konu4vecTBO 4aCOB Ha OCBOeHHe Padoueil MporpaMMbl y4eOHOro
npeaMera.

Oo6muit 00bemM oOpazoBarebHOM porpamMmbl 168 vaco. PaGora oOyuatomuxcs
BO B3aUMOJICUCTBUHU C TIpenoaBarenemM 154 gaca.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

2.1. O0beM y4eOHOro nmpeaMeTa U BUAbI yueOHO# padoThl

Bun yueOHo# padoThl KosmuecTBo yacoB

O0mmii 00beM 00pa3oBaTeIbHON NPOrPaMMBbI 168

Pabora o0yuarommxcsi BO B3aNMOJCHCTBHY C NpenojaBareaemM 154

B Tom uncxe:

JlaGopaTopHble 3aHATHS 30
[IpakTuyeckue 3aHATHS 32
[TonroToBKa K 3K3aMeHy 8
IIpoMe:kyTOUHasi aTTecTalus B popMe IK3aMeHa 14
CamocrositenpHast paboTa 6

Dk3aMmeH 8

2.2.TemaTu4yeckuii IJIaH U cojep:kanue yueoOHoro npeagmera dusuka

HaumenoBanue | Coaep:kanue yueOHOro MmarepuaJa, O0bem | Koabl
pa3aesioB M TeM | JIA0OPATOPHbIE U MPAKTHYECKHE 3aAHATHS , | YaCOB | KOMIIETEH
caMOCTOsITeJIbHAasi padoTa 00y4arouerocs Uil "
JIMYHOCTH
BbIX
pe3yJbTa
TOB,
¢popmupo
BaHHe
KOTOPbIX
crocoocT
BYeT
3J1eMEeHT
nporpam
MBI
BBenenne 8
Conepxanue yueOHOro MaTepuana: JIP 1-
JIP15, OK
01-OK 11
1. ®dusnka — HayKa o npupoje. Pusuka 2
U TexHuka. Ou3nyeckue 3aKOHbLI U
IrpaHULIBl KX TPUMEHUMOCTH.
OCHOBHBIE ATaIlbl Pa3BUTUS
HAy4YHOM KapTUHBI MUPA.
CoBpeMeHHas Hay4yHas KapTHHA
MHpA.
2. OO6o3HaueHUS W CIUHUILI 2




dbusnueckux BenuuuH B CU.
[ImoTHOCTE BemiecTBa

3. IpakTHyeckoe 3ansitue Ne 1,
Pemenue 3amay Ha HAXOXKICHHE
Macchl, 00bEMa, IIOTHOCTH
BeulecTsa. [lepeBon BenuuuH B
cucremy CU (pernienne npuMepos).

4, JlabopaTopHoe 3ansTue Ne 1.
OmnpeneneHue MIOTHOCTH TBEPABIX
BEIIIECTB.

Pa3gen 1. MexaHuka ¢ 3JIeMeHTaMu TCOPHUH
OTHOCHUTCJIBHOCTH

14

Tema 1.1.
Kunemaruka

Coneprxanue yuyeOHOTO MaTepurana.

JIP 1-
JIP15, OK
01-OK 11

1. MexaHn4yecKoe IBHKCHHUE.
OTHOCHTEIILHOCTD IBHKCHHUS.
Cucrema orcuéra. DJIEeMEHTHI
KMHEMAaTHUKU MaTepHalbHON TOYKH.

2. IIpakTuyeckoe 3ansiTue Ne 2.
Pemenue 3ama4 Ha HAXOXKIEHUE
MePEeMEIICHHsI, CKOPOCTH,
YCKOPEHHSI IPU PABHOMEPHOM
MPSIMOJIMHEHHOM JIBHKCHUE.

3. IIpakTHyeckoe 3anaTue Ne 3.
DKCIEpUMEHTAIbHBIE OCHOBBI
CIIEUAIBHOU TEOPUHU
OTHOCUTENBHOCTH. [TocTynaTs
OitHTeiHa. OTHOCUTEIILHOCTh
OJTHOBPEMEHHOCTH COOBITHH.
OTHOCUTENBHOCTD MOHSATHI JJIUHBI
Y MPOMEKYTKA BpeMeHHU. Perenne
3a71a4 10 TEOPUH OTHOCUTEIILHOCTH.

Tema 1.2.
JlunamMuka

CopeprxaHue yueOHOro MaTepHaa:

JIP 1-
JIP15, OK
01-OK 11

1. OcHoBHas 3agada fuHaMuku. Cua.
Macca. 3akonsl HeroTona. Ilonsrue
PETATUBUCTCKOM MacChl
(3aBHCHMOCTB MAacChl OT CKOPOCTH).
3akoH BcemupHoro tsarorenus. Bec
Tejla 1 HEBECOMOCTb.

2. IpakTHyeckoe 3ansiTue Ne 4,
Pentenue 3agau Ha 3aKOHEI




HeroTona, 3akon BecemupHoro
TSTOTCHUS.

Tema 1.3. Conepxkanue yueOHOro MaTepuana:

3aKOHBI
COXpaHeHMUsl B

JIP 1-
JIP15, OK
01-OK 11

MEXaHUKe 1.

Nmnynbc Tena. 3aKOH COXpaHEeHUS
HMMITYJIbCA B KJIACCHYECKOU U
peNATUBUCTCKOM MexaHuke. PaboTa
U MOIITHOCTBL. MexaHuueckast
SHEPrUs U €€ BUJbl. 3aAKOH
COXpaHCHUSI YHEPTUM.

IpakTHyeckoe 3aHsiTHe Ne 5,
Pemenue 3ama4 Ha HAXOXKICHUE
MEXaHUYECKOU paboThl 1
MOIIIHOCTH, MaCChl ¥ UMITYJIbCA TEJIA.

Pa3znen 2. MosekyasipHasi pu3dnka u TEPMOTHUHAMHUKA

40

Tema 2.1. OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOH
TEOPHUH

CopeprxaHue yueOHOro MaTepuana:

JIP 1-
JIP15, OK
01-OK 11

1. | OcHOBHBIE MTOJIOKEHUS
MOJIEKYISIPHO-KUHETHYECKOM
TEOPUU CTPOCHHUS BEIIECTBA U UX
OMBITHOE 0OOCHOBAHUE.
Huddysus. bpoyHockoe
nBukeHne. CUibl MOJIEKYJISIPHOTO
B3auMoiericTBusl. Kunernueckas
Y TIOTEHIIMANIbHAS YHEPTUSI
MOJIEKYJ. ATperaTHoe COCTOsTHHE
BeuiecTsa. M3mepenue ckopoctu
JBUKEHUS MOJIEKYII raza. OnbIT
[ITepHa.

2. | Macca u pa3zMepsl MOJICKYIL.
KonmnaecTBo BemecTBa. MoJb.
[TocTtostHHass ABoraapo u
nocTosiHHasA Jlommuara.

3. | [IpakTHyeckoe 3ansTue Ne 6.
Pemenue 3amau Ha HAXOXKIEHUE
KOJINYECTBA BELIECTBA,
KOJINYECTBA MOJIEKYJ, MOJISIPHOM
MAacChl, MacChbl OJJHOU MOJIEKYJIbI
BEIIECTBA.

4. | XapakTepucTuka ra3o000pa3Horo
COCTOSIHUA BelecTBa. Hucio
CTOJIKHOBEHUM U JUIMHA




CBOOOJHOTr0 Mpodera MoJeKyJ1 B
rase. /lapiaenue rasza.
Manometpsl. [lonsTre Bakyyma.
MeK3BE3/1HBII Ta3.

5. | Uneanwhbiit raz. OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU
HUJICAIbHOTO ra3a. Temneparypa
KaK Mepa CpelHEN KUHETUYECKOU
SHEPrUU JIBUKEHUS MOJEKYIJL.
AOCONIOTHBIN HYJIb.
TepMmoanHamMuueckas LIKajia
TEMIIEPATYP.

6. | CBs3b MEXKIy TEMIIEpaTypoi u
KUHETUYECKOU DHEPTUEN MOJIEKYII
ra3a. [locrossHnas bosbimana.
TepMmoauHamuyeckue napameTpbl
raza. OObeIMHEHHBIN Ta30BBIH
3akoH. [Ipumenenne o0bEMa raza
K HOPMAJIbHBIM YCIIOBHUSIM.

7. | MonsipHasi ra30Basi HOCTOSIHHASI.
VYpaBuenue Knaneitpona —
Menneneesa. [1moTHOCTD
Beuiecrna. M3onponeccel u ux
rpaduku.

8. | JlabopaTopHoe 3aHsiTHe Ne2.
[IpoBepka 00bEAUHEHHOTO
ra3oBOr0 3aKOHA.

9. | IlpakTHyeckoe 3aHsaTHE Ne7,
Penrenue 3amad Ha ra30BEBIC
3aKOHHEL.

Tema 2.2. OcHOBBI Conepxanue yueOHOro MaTepuana: JIP 1-
TEPMOANHAMHUKH JIP15, OK
01-OK 11
1. | BHyTpeHHsIsI SHEPTHs UICATHHOTO
ra3za. Pabora raza npu u3sMeHeHUN
ero oobema. OU3NYECKUIN CMBICIT
MOJISIPHOM Ta30BOM MOCTOSIHHOM.
2. | IlepBoe HauaI0 TEPMOIUHAMHUKH.
[Ipumenenue nepBoro Havaia
TEPMOJIMHAMUKH K U30IPOIIECCaM.
AnnabaTHBIN Mpoliecc.
Tema 2.3. Conepxanue yuyeOHOTO MaTepurana. JIP 1-
ArperarHbie JIP15, OK

10




COCTOAHMUA BelleCTBa
Hu (l)a3OBl>Ie Mmepexoabl

01-OK 11

1. | [lonsitue a3l BeliecTBa.
Haceimennsiii map u ero cBOMCTBA.
B3aumopeiictBue atmochepsl u
ruapochepsl. Kunenue.
3aBUCUMOCTb TEMIIEPATYPbI
KUIIEHUS OT JaBJICHUS.
Kputnueckoe cocrossaue
BemiecTBa. [lonstue 06 atmochepe
TJIaHET.

2. | BmaxHOCTh Bo3myxa. Todka pochl.
[TpubGops! a1t onpeeneHust
BJIAJKHOCTH BO3AyXa.

3. | JIabopaTopHoe 3ansaTHe Ne 3.
OnpeneneHrue OTHOCUTEIILHOU
BJIAJKHOCTH BO3JyXa.

4. | lIpakTHyeckoe 3ansitue Ne 8.
Pemenue 3amau Ha onpesiesieHue
a0COJIFOTHOM ¥ OTHOCUTEJILHOM
BJIQYKHOCTH BO3]TyXa, TOYKH POCHI.

5. | XapakTepucTuKa KHaIKoTro
COCTOSIHMS BEIIECTBA. bikHUI
MOPSIZIOK B PACIIOJIOKEHUN
MoJiekyd. [ToBepxHocTHOE
HaTspkeHue. Cuiia MOBEpXHOCTHOTO
HATSDKEHUS. DHEPTUS
MMOBEPXHOCTHOTO CJIOS KUJIKOCTH.

6. | CmaunBanue. KanuuisspHOCTD.
Kanunnsipusle aBI€HUS B IPUPOJIE
Y TEXHHUKE.

/.| JJabopaTopHoe 3ansiTHe Ne 4,
Onpenenenue koddduireHTa
MMOBEPXHOCTHOTO HATSKEHUS BOJIBI.

8. | CamocTosiTeIbHASI padoTa.
N3ydyenuem marepuaia 1o TeMe
Kpucranauueckoe u amopduoe
COCTOSIHUS BemlecTBa. JanbHuit
nopsAnOK. THIIBI CBA3EH B
KpucTajuiax. Bunbl
KPHUCTAJUIMYECKUX CTPYKTYP».

Pa3nen 3. OCHOBBI 2J1EKTPOIMNHAMUKH

60

Tema 3.1.
JJIeKTpUYecKoe
noJie

Coneprxanue yuyeOHOTO MaTepurana.

JIP 1-
JIP15, OK
01-OK 11
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[lonsiTe 00 ANEKTPUUECKOM TOJIE
U €r0 YaCTHBIX MPOSIBICHUSX.
MarepuanbHOCTh
AIEKTPOMArHUTHOTO TMOJISI.
SIBneHue >neKTpU3aluu Tell.
DIIEKTPUYECKUN 3apsil. 3aKOH
COXpaHEHUs 3apsa.
BzaumonencrBre TOYEYHBIX
3apsa0B. 3akoH KymoHna.
DJIEKTpUYECKas TOCTOSTHHAS.

DIIEKTPUUYECKOE TIOJIE U €r0
HaIpPsDKCHHOCTD. [IpuHITUI
CYTIePITO3UIINH TTOJIEH TOYCUHBIX
3apsaa0B. ['padudeckoe
M300pakeHUE MOJIeH TOUYCUHBIX
3apsIOB.

IMpakTnyeckoe 3ansitue Ne 9.
Pemenue 3anau Ha 3akoH KynoHa,
HaIPSKEHHOCTD YJIEKTPUUECKOTO
noJisi ¥ rpaduueckoe n300paxeHue
AJIEKTPUYECKUX TTOJIEH.

PaGota mo nepemeniennro 3apsa,
coBepIIIacMasi CUjIaMH
aJIeKTpUIeckoro moiis. [ToreHnuman
¥ Pa3HOCTh MOTEHIMAIOB. CBs3b
MEX]Ty HAIPSHKCHHOCTHIO U
Pa3HOCTHIO MMOTCHIIMAJIOB.
DKBUIIOTECHIIMAIBHBIC
TTOBEPXHOCTH.

[IpoBOAHUKH U TUDIIEKTPUKHU B
AIEKTPUYECKOM TOJIE.
JusnexTpuyeckass IPOHUIIAEMOCTh
cpelibl. DJIEKTPOEMKOCTh. Y CIIOBHS,
OT KOTOPBIX 3aBUCHUT
ANEKTpOeMKOCTh. KoHieHCaTOPhI
WX COCIUHEHUS. JHEPrus
AIEKTPUUYECKOTO TOJIA.

IIpakTHyeckoe 3ansaTue Ne 10.
Pemienue 3a1a4 Ha IOTEHIIMA
3JIEKTPUYECKOTO MOJIsl, CBA3b
MEXKy HANPSKEHHOCTHIO U
Pa3HOCTBIO MTOTCHIINAIOB,
AJICKTPUYECKAs EMKOCTb
MIPOBOJHUKA.
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Tema 3.2. 3aK0OHBI
NMOCTOSTHHOI'0 TOKA

Coneprxanue yuyeOHOTO MaTepurana.

JIP 1-

JIP15, OK
01-OK 11

du3nuecKkrue OCHOBBI
MIPOBOJAUMOCTH METAJIIIOB.
[ToCTOAHHBIN ANEKTPUUECKUN TOK U
€ro XapakTEpUCTUKU. Y CIIOBUS,
HEO0OXOUMBIE ISl BOBHUKHOBEHHUSI
TOKA.

DIIEKTPOABIKYILAS CUIA. 3AKOHBI
Oma 115 ydacTka Uenu U s
3aMKHYTOU nenu. [IpoBoguMocTs u
COIIPOTHUBJICHUE.

ConpoTuBieHue Kak
AJEKTPUYECKAS XapaKTEPUCTHUKA
pe3ucTopa. 3aBUCUMOCTD
CONIPOTHUBIICHUS PE3UCTOPA OT
temreparypsl. [lonsatue o
CBEPXIIPOBOIUMOCTH.

[locnenoBarenbHOE, NapalieIbHOE
U CMEIIaHHOE COEANHEHHE
notpebureneii snepruu. Pabora u
MOIIHOCTh TOCTOSTHHOTO TOKA.
3akoH Jxoyns - JleHna.

JlabopaTopHoe 3ansiTue Ne 5.
Ornpenenenne TepMUIECKOTO
K03 duIMeHTa COnpOTUBICHUS
ME/IH.

JlabopaTopHoe 3ansTHe Ne 6.
Onpenenenune 3/C 1 BHYTpEeHHETO
CONPOTUBIICHUS NCTOYHHKA
AIEKTPUYECKOU SHEPTHM.

IIpakTHyeckoe 3anaTue Ne 11.
Pemienune 3amau Ha pacuer uerneun
MOCTOSTHHOT'O TOKA.

JlaGopaTtopHoe 3ansTue Ne 7.
Onpenenenue yaeabpHOro
CONPOTUBJICHUS MPOBOJTHHKA.

Tema 3.3.
DJIeKTPUYECKH I
TOK B Pa3JIMYHBIX
cpenax

Coneprxanue yuyeOHOTO MaTepurana.

JIP 1-

JIP15, OK
01-OK 11

DJIEKTPUUYECKU I TOK B
AIEKTPOIUTAX. DIEKTPOIIU3.
[TepBriit 3axon Papanes s
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3JeKTpoau3a. Bropoi 3aKkoH
Qapanes Il SIEKTPOIU3a.
[Ipumenenue anekTponusa B
TEXHHUKE.

JlabopaTopHoe 3ansTue Ne 8.
Onpenenenue
AIEKTPOXUMHUYECKOTO SKBUBAJICHTA
MEJIH.

DJIEKTPUYECKUM TOK B ras3ax.
CamocrosTenbHbIN U
HECAMOCTOSITENIbHBIA PA3psAbI.
[Ina3ma. DnEeKTpUYECKUI TOK B
BakyyMme. TepMOl3IeKTpOHHAs
AMHCCHS.

Tema 3.4.
MarautHoe nmoJjie

CopeprxaHue yueOHOro MaTepHana:

JIP 1-

JIP15, OK
01-OK 11

OTKpBITHE MATHUTHOTO MOJIS.
[TocTosiHHBIE MAarHUTHI U
MAarHuTHOE T0JIe 3eMIIH.
I'paduueckoe n3odpaxeHue
MarHuTHBIX noseu. IIpaBumno
MPABOr0 BUHTA.

BzaumoneicTBue TokoB. Cuna
B3aMMO/ICHCTBUS TTapAJIICIIBHBIX
TOKOB. MarHuTHas NpOHUIIAEMOCTh
CpE/Ibl.

JIeiCTBHE MarHUTHOTO IT0JIST Ha
MPOBOJHUK C TOKOM. 3aKOH
Awmrniepa. MarautHast HHIYKIUS.

IMpakTnyeckoe 3ansitue Ne 12,
Pemenue 3a1a4 Ha MarHUTHYIO
MPOHUILIAEMOCTD CPEIbl, UHIYKIIHIO
MAarHUTHOTO TOJI TOKOB, CHILY
B3aMMOJICMCTBUS MMAPAIUICITIbHBIX
MMPOBOJHUKOB C TOKOM, CHITY
Awmmnepa.

Pabota npu nepemenieHuu
MPOBOJHUKA C TOKOM B MArHUTHOM
noJjie. MarHuTHBIM NOTOK.
Hanpsi>keHHOCTh MarHUTHOTO TTOJIS.
MaruuTHbIE€ CBOMCTBA BEIIIECTBA.
[Tonsarue ['ucrepesnca.

JleficTBE MAarHUTHOTO T10OJIS HA
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IOBIOKYIIHiics 3apsan. Cuna
Jlopenua. [IBuxeHue 3apssKeHHON
YaCTUI[bl B MATHUTHOM TIOJIE.

7. | IlpakTudeckoe 3ansaTue Ne 13.
Pemenue 3a1a4 Ha HANPSYKEHHOCTh
MarHUTHOTO TOJISI MAKPOTOKA,
paboty cunl AMrepa, MarHUTHBIN
IIOTOK, cuiy JlopeHna.

Tema 3.5.
DJIeKTPOMArHUTHAS
HHIYKIHSA

Coneprxanue yuyeOHOTO MaTepurana.

JIP 1-

JIP15, OK
01-OK 11

1. | DnexkTpoMarHuTHAsE UHAYKIUS.
OnbiTel Dapajes.

2. | OJIC uHAYKIMN, BO3HUKAIOMIAS B
MPSIMOJIMHEHHOM TIPOBOJHUKE MPU
€ro ABMKCHUU B MAarHUTHOM IIOJIC.
IIpaBuiio nmpaBou pyku.

3. | 3aKOH 3JIEKTPOMATrHUTHON
naaykunu. [Tpasuio Jlenna.
BuxpeBoe anekTprudeckoe nosie.

4. | IlpakTuyeckoe 3ansTue Ne 14,
Pemenue 3anau Ha onpeneneHue
OJ1C uHAYKUMH, UHIYKIIMOHHOTO
Ttoka. [Ipumenenune 3akona Jlenua.

5. | [lonsitue 06 3MeKTpOMArHUTHOMN
teopun Makcsemia. Buxpesoe
AJIEKTPUYECKOE TTOJIE.
OTHOCHUTENBHBINA XapaKTep
AIEKTPUYECKUX U MATHUTHBIX
noner. Camonnaykuus. I/1C
CaMOUHAYKUWH. NHIYKTUBHOCTG.
DHEPrusi MArHUTHOTO TOJIS.

6. | [IpakTH4eckoe 3ansaTHE Ne 15.
Pemenne 3amau no temam
«Buxpessie Toku. I/C
CaMOMHAYKLIHWHU. DHEPTUS
MarHUTHOTO TTOJIS.

Pasgea 4. Koieboanus

H BOJIHBI

20

Tema 4.1.
JJIeKTPOMArHUTHBI
€ KoJIeOaHusd U
BOJIHBI

CopeprxaHue yueOHOro MaTepHana:

JIP 1-

JIP15, OK
01-OK 11

1. | Ilonsitue 06 ycTpoiicTBe
VMHIYKIMOHHBIX T€EHEPATOPOB.
IlepeMeHHBIN TOK U €10
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nony4denue. /lencrpyromue
3HAYECHUsI TOKA U HAIIPSIKEHUSL.
MOIIHOCTb NEPEMEHHOTO TOKA.
[IpeoGpazoBaHue NEPEMEHHOrO
Toka. Tpancdopmarop.

2. | CBOOOIHBIC STIEKTPOMATHUTHEIC
KoJie0aHUs B KOHTYpE.
[IpeBpamienne s3HEPrUn B
3aKpBITOM K0JIeOaTeTLHOM
koHType. Dopmyna ToMcoHa.
CoOcTBeHHast yacToTa KojaebaHui B
KOHTYpE. 3aTyXarouue
AJIEKTPOMArHUTHBIE KOJeOaHus
BriHyXI€HHBIE 2IEKTPOMArHUTHBIE
KoJieOaHus. DINeKTPUUECKUI
pe3oHaHC. TOKM BBICOKOM YaCTOTHI.

3. | DIAEKTPOMArHUTHOE TIOJIE U €TO
pacnpocTpaHeHHUE B BUTE
AJIEKTPOMArHUTHBIX BOJIH (TECOpUs
MakxkcBesia). OTKpBITBIN
KOJIeOaTeNbHBIN KOHTYpP KaK
MCTOYHUK JIEKTPOMATrHUTHBIX
BOJIH. 300peTenue paauo
A.C.IlommoBemM. Pagno
TenerpadHas CBs3b. AMIUTUTYTHAS
MOTYJISTIHS.

4. | JlaGopaTopHoe 3ansiTHe Ne 9.
COopka 1 HaCTpOMKa MPOCTEHIIIETO
paguoNpUEMHUKA.

Tema 4.2. BostHOBast
ONTHUKA

CopeprxaHue yueOHOro MaTepHana:

JIP 1-

JIP15, OK
01-OK 11

1. | DnexkTpoMarHuTHas Npupoaa
cBeta. CKOpPOCTh CBETA.
3aBUCUMOCTb MEXY JIIMHOU
BOJIHBI U YaCTOTOU
AIEKTPOMArHUTHBIX KOJIeOaHMIl.

2. | Ipwunamum I'oiirenca. 3aKkoHbI
OTPAXKEHUSA U NPEJTOMIICHUS CBETA.
Du3nyecKu CMBICI ITOKa3aTelIs
npenomienus. [lonHoe oTpaxxkenue
CBETA.

3. | JIabopaTopnoe 3ansTue Ne 10.
OnpeneneHue nmoxka3ares
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MMPCIOMJICHUS CTCKIIA.

JlaGopaTtopHoe 3ansaTHe Ne 11,
OnpeneneHue JJIUHBI CBETOBOM
BOJIHBI C TIOMOIIBIO
TU(PPaKIIMOHHON PEIIETKHY.

CamocrosiTesqibHas padora.
N3yyennem marepuaia no teme
«llonapuzanus. [lonsatue o
rosiorpaduu. [onsipoussl u ux
IIPUMEHEHUEY.

Pa3gen 5. KBanToBasn

(¢usuka

10

Tema 5.1.
KBanroBasi onTuka.

Copeprxanue yueOHOro MaTepHana:

JIP 1-
JIP15, OK
01-OK 11

KBanToBas npupoa csera.
I'unoresa [lmanka. BHemHuii
dboTornekTpuueckuii 3P hexT.
Onbitel A.I'.CToneroBa. 3aKOHbI
BHEIIHETO ()OTODIEKTPUUECKOTO
a¢ddexTa. YpaBHeHne DUHIITEHHA
111 (POTORIIEKTPUIECKOTO
adexra. DOTOITEMEHTHI.

IMpakTnyeckoe 3ansitue Ne 16.
OO0Obsicuenne GpoTodrPdexra Ha
OCHOBE KBaHTOBOW TEOPHH.
Pemenne 3amau no reme
«BHemHuit PoTodNEKTpUUECKUN

ahpexT.

Tema 5.2. ®usuka
aToOMAa U ATOMHOI0

siipa.

CopeprxaHue yueOHOro MaTepHaa:

JIP 1-
JIP15, OK
01-OK 11

EcrecTBeHHas paluOaKTUBHOCTD U
e€ Buabl. Mozenb atoma
Pesepdopna u bopa. Mznydenue u
MOIJIOLICHUE SHEPTUHA aTOMOM.
[IpoucxoxaeHue CueKTpoB
UCIYCKaHUS U TIOTJIONICHUS (110
tTeopuu bopa). 3akon
PaJMOaKTUBHOTO pacnaja.

JlabopaTopHoe 3aHsiTHe Ne 12.
Habnroaenue criomHoro u
JIMHEWYATOTO CIIEKTPOB
WCIyCKaHMS Pa3JINYHbBIX Ia30B.

CamocTosiTeJibHAsA paﬁoTa.
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N3ydeHnem marepuana o remam
«CocTaB aTOMHBIX saep. OTKpbITHE
IIO3UTPOHA U HEUTpOHA. S nepHble
cuibl. LlenHas saepHas peaknus
JCIICHUY.
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3. YCJIOBUS PEAJIN3AIINU YYEBHOTI'O ITPE/IMETA

3.1. TpeboBaHUSI K MUHMMAJIbHOMY MATE€PHAJIbHO-TEXHHYECKOMY
o0ecre4yeHHuI0

Peanuzanus yuyeOHOro npeamera TpeOyeT Halu4usi yueOHOro kKabuHeTa —
nabopatopun «Duzuka».

O6opynoBaHnue yuyeOHOro KaOuHeTa!

- MOCaJ0YHbIE MECTA MO KOJIMYECTBY O0yUarOIINXCS,

- paboyee MeCTO TIperoaaBaTelis,

- KOMIUIEKT y4eOHO-HAIVISIAHBIX TOCOOUH, TIAKaTOB;

- 000pyI0BaHuUE 7Sl BBHITIOJIHEHUS 1a00paTOPHBIX padoT;
1.060pyoosanue obwezo Hasnauenus.

JloTku ais XxpaHeHust 000pyI0BaHUS

McTOYHUKH ITOCTOSIHHOTO U IiepeMeHHOoro Toka (4B, 2B)
barapeiiHbplil HICTOYHUK MTUTAHUSA

Becsol yuebHbIe ¢ TUpsIMu

CexyHIoMepbl

TepmomeTpsol

[IITaTuBbI

[{wtrHIpE! H3MepUTeIbHbIe (MECH3YPKH)

2. ObopyoosaHue 0Jis1 hpoHmMaIbHbIX 1ADOPAMOPHBIX PabOM.:
Habops1 mo Mmexanuke

HaGopsl o MonexynsipHO Ppu3rKe U TEPMOJIUHAMUKE
HaGopsbl 110 35eKTpuyecTBy

HaGops! o ontrke

3.0moenvhvie npubopvl u 0ONOIHUMELbHOE 000PY0saAHUE:.
Mexanuka

JlnHaMoMeTphl

Kenoba nyroobpaszHoie

Kenoba npsimbie

HaGop rpy30B 1o MexaHuKe

HaGop npyxuH ¢ pa3nuyHOi )KECTKOCTbIO

HaGop Ten paBHOro 006EMa 1 paBHOM MacChl

[Tpubop m1st u3yueHus ABUKEHUS TEJl M0 OKPY>KHOCTH
[Tpubops! 11st N3ydeHUs MPSIMOTUHEHHOTO TBYKCHUS TEIl
Poruar-nuneiika

Ha6op no uzyuenuto nmpeodbpa3zoBaHusi SHEPTrUuu, pabOThl U MOIIIHOCTH
Monekynapnas pusuka u mepmoouHamuka
Kanopumerpsi

HaGops! Ten no kamopumeTpuu
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HaGop 175 nccnenoBanus U30MPOIECCOB B razax

HaGop BemiecTB 1151 uccieI0BaHusl TUIABJICHUS U OTBEPIAEBAHUS

Ha6op nonocoBoii pe3uHbl

Harpesarenu anextpuyeckue

Inexkmpoounamuxa

AmriepMeTpsI 1a00paTOPHBIE C MIPEACIIOM U3MEPEHUs 2A I U3MEPECHHS B TETISX
MOCTOSIHHOTO TOKa

BonsTMeTpsl 1abopaTtopHbIe ¢ TIpeaesioM u3MepeHus 6B st u3MepeHus B ersx
MOCTOSIHHOTO TOKa

Katymka-MmoTok

Kunroun 3aMbIkaHus TOKa

Kommacsr

KoMmiekThl IpOBOJIOB COETMHUTENIBHBIX

Habop npsaMbIiX U 1yroo0dpa3HbIX MarHUTOB

MuimnamnepMeTpsl

MynbTumMeTpsl HUGPOBLIE

Habop 1o anekTponusy

HaGopsb! pe3ucTopoB MpOBOIOYHBIE

[TorenumomeTp

[Tpubop st HaOMIOAEHUS 3aBUCUMOCTH COITPOTUBJICHUSI METAJLJIOB OT
TEeMIEPATYPhI

PaninokoHCTpYKTOp [U1si COOPKHU paIMONIPUEMHUKOB

PeoctaTel non3yHKoBbIE

[IpoBoJiOKa BEICOKOOMHAsI Ha KOJIOJIKE JJI1 U3MEPEHUSI YIETbHOTIO COMPOTUBIICHUS
DNEeKTPOMAarHUThl pa300pHbBIE C IETAIIMU

JlericTByrO1Iast MOJIEJIb IBUTATEIA-TEHEPATOPA

Onmuka u Kkeanmoean uszuxa

DKpaHBbI C LIETbI0

IInockoe 3epkano

Kommiext nuH3

[Tpubop 1ist u3MepeHus JIMHbBI CBETOBOM BOJIHBI C HAOOPOM MU PaKIIUMOHHBIX
pELIETOK

HaGop nudpakiinoHHBIX peleToK

HctouHnk cBeTa ¢ IMHENYAThIM CIEKTPOM

[Ipubop st 3aKkUranusi CHEKTPaJIbHBIX TPYOOK ¢ HAOOPOM TPYOOK
CrnexTpockor 1a00paTOpHBIit

Komrutekt portorpadmii Tpexo 3apspkeHHbIX yactull (H)

Jlozumetp
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3.2. IlepeyeHb peKOMEeHYeMbIX Y4eOHbBIX U3IaHUIi, 1OMOJTHUTEIbHOI
JIUTEPATYPHI 1 HHTEPHET-PeCypPCcoOB

1. XXnanos JI.C. ®wusuka s ccysos: yue6./JI1.C. XKnanos, I'.JI. XKnanos — 5-¢
u31., cTep., nepenedarka ¢ u3a. 1987 r. — M.: Anpsuc, 2018.

2. unckuii A.A. ®usnka: yaeOHUK 115 ccy30B, 2012
[Munckuii, A. A. ®usuka : yueouuk / A.A. IMunckwuii, I'.}O. I'pakoBckuii ; moxn

obmur. pen. FO.U. Muka, H.C. [lypsineBoit. — 4-e uza., ucnp. — Mocksa :
®OPYM : UHOPA-M, 20109.

3. Kucenesa, I'. I1. ®usuka : yued. nocodbue / I'. I1. Kucenera, B. M. Kucenes. -
Kpacnosipck : Cub. dhenep. yu-t, 2011,

4. Tapacos, O. M. ®u3uka: 1abopaTopHbie padOThI C BOMPOCAMHU U 3aJaHUSIMH :
yaebnoe nocooue / O.M. TapacoB. — 2-¢ u3., Ucup. U g01m. — MOCKBa :
®OPYM : UHOPA-M, 2020.

5. COOpHHUK 3a/1a4 U BOIPOCOB MO (PU3HUKE JJIsl CPEAHUX crell. yueO.
saBeaenuit/Ilox pen. P.A.I'maakooii.-M., 2008 /244,

6. Msxumes [.41., Byxosues b.b., Corckuii H.H. ®usuka 10 ki1. (KOMIUIEKT C
AIIEKTPOHHBIM MpuiIokeHueM). -M.: [Ipocsemenne, 2011.

7. Msixumes I'.51., ByxosiieB b.b., Corckuit H.H. ®u3uka 11 k1. (KOMIUIEKT ¢
AIIEKTPOHHBIM MpHIokeHueM). -M.: [Ipocsemenne, 2011.

8. PermkeBuu A.I1. Coopruk 3amau o ¢usuke 10-11 kmace. -M.: IIpocBemenue,
2008.

9. http://www.infoline.ru/g23/5495/physics.htm - Caiit «®u3nka B aHUMAIUSIX»
Caiit comepxuT aHuMaiuu (BuacopparMeHThl) [0 BceM pasaeiaM (pU3HKH.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOI'O INIPEJIMETA

KoHTposib U o1leHKa pe3yabTaTOB YCBOCHHS YIEOHOTO MpeaMeTa
OCYILIECTBIISIETCS PENOIABATENIEM B IIPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHATHIA,
1abOpaTOPHBIX 3aHITHH, BBIITOIHEHUS 00yJalOIUMHUCS WHIMBUTyaTbHBIX 33IaHUN, TIPH
MIPOBEPKE CAMOCTOSTEIbHOM padOThI CTYJICHTOB, a TAK XKE B XOJI€ MPOBEJICHUS SK3aMEHA.

PesyabTarsl 00yyeHus
(ocBOEHHBIEC YMEHHS, YCBOCHHbIE

®opMbI U METOIBI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00y4YeHus!

3HAHMSA)

MemanpeomemHuole:
- HUCHOJB30BaHUE  PA3JIUYHBIX  BUJOB | IPAKTUUECKHUE 3aHATUSI, BHITIOJHEHUE
II03HAaBaTEIbHOMI NEeATEILHOCTHU JUTS | MHIMBUAYaIbHBIX 3aaHUI
penieHus dbusnuecknx  3ajad, | BBITOJTHEHUE KOHTPOIBHBIX pador,
MIPUMEHEHHE OCHOBHBIX  METOJIOB | HAOIOJCHUE 32 BBIIIOJTHECHUEM
MO3HaHUS (HaOroneHust, OMUCAHUS, | JIAOOPATOPHBIX PadOT, 3aIIKUTa JTOKIAIOB,
U3MEPCHUs, IKCIICPUMEHTA) I U3YUYCHHS | DK3aMeH.
Pa3IUYHBIX CTOPOH OKpY>KaroIeu
JNIEUCTBUTEIHLHOCTH

- UCIOJIb30BAHNE OCHOBHBIX
MHTEJUICKTYaJIbHBIX OIEpalnii:
MOCTAHOBKU 3a/laud, (HOPMYIUPOBAHUS

TUIIOTE3, aHAJIM3a U CHHTE3a, CPaBHEHH,
0000I1IeHus!, CHCTEMaTH3alllH, BBISIBICHUS
MPUYUHHO-CIICICTBEHHBIX CBSI3€H, ITOMCKA
aHayoros, (opMyIHpPOBAHUS BHIBOAOB IJIS
M3yUYEHUS PA3IMYHBIX CTOPOH (PU3HUECKHIX
00BEKTOB, SBJICHUI U MPOLECCOB, C
KOTOPBIMU BO3HHKA€T HEOOXOIUMOCTb
CTAJIKUBATHCS B MPO(eccnoHaTbHON
coepe;

- YMEHHE TEHEPUPOBATH UJICH U
OTIpENIeNATh CPEACTBA, HEOOXOMUMBIE IS
UX pealin3aluuy,

- YMEHHE UCTOIb30BATh PA3TUIHbIC
WCTOYHUKH JJIS OTy4YeHUs (PU3NIECKON
uHpOpMaINY, OLEHUBATH €€
JOCTOBEPHOCTH;

- YMEHHE aHAJIM3UPOBATH U MPEICTABITH
MH(POPMAIIHIO B Pa3IMYHBIX BHIAX;

- YMEHHE MYOTUYHO MPEICTaBIATh
pe3ynbTaThl COOCTBEHHOTO UCCIIEOBAHUS,
BECTH JHUCKYCCHUH, JOCTYITHO U
TrapMOHUYHO COYETasi CONIEp)KaHUe U
¢dbopmbl ipecTaBIsieMoil HHGOpMAINH,;

npeomemubie:
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- c(popMHPOBAHHOCTH MPEACTABICHUI O
poH U MecTe (PU3UKU B COBPEMEHHOM
Hay4YHOU KapTHHE MHPA; TOHUMaHHE
¢bu3ndecKoil CymHOCTH HAOIIOIaEMBIX BO
Bcenennoit siBnenuit, poiu Gpu3nKu B
bopMHupOBaHUM KPYT0O30pa U
(GYHKIMOHATBEHOW TPAMOTHOCTH YeJIOBEeKa
JUISL PELICHHSI TPAKTHUECKUX 3a/1a4;

- BJIQJICHUE OCHOBOIIOJIATAIOIIUMHU
bu3nYeCKIMU MOHATHIMH,
3aKOHOMEPHOCTSAMH, 3aKOHAMU H
TEOPUSIMH, YBEPEHHOE HCIIOJIb30BaHUE
¢u3nYecKoil TePMHHOIOTUU H
CHUMBOJIHMKH;

- BJIaJICHUE OCHOBHBIMU METOIAMH
HAy4HOTO MO3HAHMS, UCIIOIB3yEMBbIMU B
¢usnke: HaOMONEHUEM, OTICAHUEM,
U3MEPEHUEM, SKCIIEPUMEHTOM;

- yMeHus 00OpalaTbIBaTh pe3ysbTaThl
U3MEpeHnH, 0OHapYKUBaTh 3aBUCHMOCTH
MEXy (PU3MUECKUMU BEIMYUHAMH,
OOBSCHATH MOJTyYCHHBIE PE3yIbTaThl U
JenaTh BBIBOJIH,

- c(opMHUPOBAHHOCTh YMEHUS peuIaTh
busnueckue 3a1a4H;

- c(OpMHUPOBAHHOCTh yYMEHUS MPUMEHSThH
MOJyYCHHBIC 3HAHUSA I OOBSICHEHUS
YCIIOBHUH MPOTEKaHUs (PU3NIECKUX
SBJICHUH B MpHpoJIE, MPohecCHoHaTbHON
cdepe u A NIPUHATHUS TPAKTHUECKUX
pELIECHUI B IOBCEHEBHOM KU3HU;

- c(OpMUPOBAHHOCTH COOCTBEHHOM
MO3UIIMH MO0 OTHOIICHUIO K (pU3HuecKon
uHpOpMaINY, TIOTyIaeMOil U3 pa3HbIX
MCTOYHHUKOB.

MPAKTUYECKUE 3aHSTHS, BBITIOJIHECHHE
WHJWBHUIYyaTbHBIX 3a1aHUI

BBITIOJIHEHHE KOHTPOJIBHBIX PaloT,
HAOJIIOAECHUE 3a BBIIIOJTHEHUEM
71a00paTOPHBIX padoT, 3alUTa JOKIAA0B,
DK3aMEH.
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