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1. OBJIACTh IPUMEHEHUW A PABOYE ITPOT'PAMMBI

1.1 | ocBoeHuUe 3HaHUIT 0 HYHAAMEHTAIBHBIX (DU3MISCKUX 3aKOHAX U MPUHIIMIIAX, JIOKAIIUX B OCHOBE COBPEMEHHOI
(u3nuecKol KapTUHBI MUPa; HanboJiee BAXKHBIX

1.2 OTKPBITUAX B o0Jactu (1)I/IBI/IKI/I, OKa3aBHINX ONPEACIIAIOIICE BJIUSAHUEC HA pa3BUTUEC

1.3 | TexHUKH U TEXHOJIOTUH,; METOJAaX HAYyYHOI'O ITO3HAHUS IIPHUPOABI;

1.4 | oBmaneHue YMEHHUAMHA IPOBOAUTH HaGH}O,I[eHI/IH, IUTAaHUPOBATH W BBIIIOJIHATH OKCIIEPUMEHTBI, BBIABUT'aTh T'MIIOTE3bI U
CTPOUTH MOJACIIN, TPUMCHATH NNOJIYYCHHBIC 3HAHU L

1.5 mo (I)I/I?)I/IKC JJIA 0OBICHCHUS pa3H006pa3HI>IX (bPISI/I'{CCKI/IX SIBJICHUI U CBOMCTB BCIICCTB; MPAKTUYCCKH HUCIIOJIb30BaATh
(t)I/BI/I‘IECKI/IC 3HaHUA; OUCHUBATh JOCTOBCPHOCTH

1.6 | ecTecTBEeHHO-HAY4HOW UHPOPMAIIHH;

1.7 | pa3BuTHE TO3HABATENBEHBIX HHTEPECOB, HHTEIUICKTYIbHBIX M TBOPYECKUX CIIOCOOHOCTEN B MpoIecce IPHOOPETEHUS
3HaHMI U YMEHHH 10 QU3UKE C HCTIOIB30BAaHUEM PA3INIHBIX HICTOYHUKOB HH(POPMAIIMU U COBPEMEHHBIX
MHPOPMALMOHHBIX TEXHOJIOTHH;

1.8 | BociuTanmne y6e)K,HCHHOCTI/I B BO3MOXXHOCTH IMO3HAHUA 3aKOHOB ITPUPOABI, UCIIOJIb30BAHU A ,HOCTI/I)KGHI/Iﬁ CbI/I3I/II(I/I Ha 0yaro
pa3sBUTUA YeJI0BEUCCKON UBUIIU3AlUH, H606X0)II/IMOCTI/I COTPYAHHUYECCTBA B IMTPOLECCE COBMECTHOI'O BBITIOJIHEHUA 3a/1a4,
YBaXHUTCIBHOT'O

1.9 | oTHOIIEHNS K MHEHUIO OTIIIOHEHTA NPH 00CYKICHUH MPOOIEM eCTeCTBEHHO-HAYYHOTO

1.10 CoACpiKaHus, TOTOBHOCTH K MOpaHLHO-STH'iCCKOfI OLICHKE HCIIOJIb30BAaHUS HAYIHBIX

1.11 | mocTm>KeHMH, YyBCTBAa OTBETCTBEHHOCTH 32 3ALUTY OKPY>KalOLIEH Cpeibl;

1.12 | ucrionp30BaHKe MPUOOPETCHHBIX 3HAHUH U YMEHHHN JIJISl PELICHUS MPAKTHYCCKUX

1.13 | 3apau oBCceIHEBHO# KU3HH, OOecIieueH s 0€30MaCHOCTH COOCTBEHHOM )KHU3HHU, PAIlMOHATIBHOTO TIPHPO/IOIONB30BAHUS U
OXpaHbI OKpYIKarolleil cpebl 1 BO3MOKHOCTh

1.14 | npuMeHeHus 3HAHUIA TIPH PEIISHUH 3aa4, BOSHUKAIONINX B IOCIEAYIONel TPohecCHOHATBHON NeITebHOCTH

2. MECTO YYEBHOI'O IIPEJIMETA B CTPYKTYPE OBPA30OBATEJBHOM MPOI'PAMMBI

Hukn (pazgen) OIL: OVIIL.06

2.1 | TpeGoBaHus k NpeIBAPHTE/ILHOI MOATOTOBKE 00y4Yal01erocs:

2.1.1 | Actponomus

2.1.2 | Maremaruka

2.1.3 | Xumus

2.2 | Jucuuniaunbl (MOIYIU) U NPAKTHKH, A5 KOTOPBHIX 0CBOEHHE JAHHOW AMCUHUIIMHBI (MOAYJIsl) HEOOXOAMMO KaK
npeanecTByonee:

2.2.1 | Mudopmartuka

2.2.2 | AnreOpa 1 Hauaja MaTeMaTHYECKOTO aHaInu3a

2.2.3 | UudopmaTika

3. 1EJIN U 3AJJAYH YYEBHOI'O IPEJIMETA - TPEBOBAHMUS K PE3YJIBTATY OCBOEHHUE YYEBHOT' O
NNPEIMETA

OcBoeHnne coep:kanus yueOHOro npeaMera odecnevynBaeT JOCTHKeHHE 00yYAIOIIUMUCS CJIeYIOIIHNX Pe3yJbTaTOB:

3.1 | IMYHOCTHBIX:

3.1.1 | 9yBCTBO rOPAOCTH U yBaXXEHHS K HUCTOPUH U JOCTHKEHHUSAM OTE€UECTBEHHON (pU3NIECKON HayKH; HU3MUECKU TPaMOTHOE
HOBEJICHHE B IPO(YECCHOHAIBHON JIEATeTFHOCTH U OBITY IIPH 00OpalIeHn! ¢ IpHOOpaMH U yCTPOICTBaMH;

3.1.2 | rOTOBHOCTH K IIPOJODKEHUIO 00pa30BaHMs U MOBBIMIECHUS KBaTU(UKALUK B U30paHHON NPOoQecCHOHANBHOM NeSTeIbHOCTH
1 00BEKTUBHOE OCO3HAHUE POJIU (PU3HUECKUX KOMIIEHCALUH B 3TOM;

3.1.3 | yMeHHe HCTIONB30BATh AOCTIDKEHUS] COBPEMEHHOH (PU3NUECKOM HAyKH U (PU3MUECKUX TEXHOJIOTUH AJIs MOBBIICHHS
COOCTBEHHOI'0 UHTEJIEKTYaJIbHOTO Pa3BUTUS

3.1.4 | B BBIOpaHHOH MPOQECCHOHANBEHON AEATEIBHOCTH;

3.1.5 | ymeHHe caMOCTOATENBHO JOOBIBATh HOBBIC IS ce0sl (hU3NUECKHe 3HAHUSL, HCIIONbB3YS AT 3TOTO AOCTYIHbIE HCTOYHUKH
nH(OpMaNNH;

3.1.6 | yMeHuHe BBICTpanBaTh KOHCTPYKTHBHBIE B3aHMOOTHOILICHHUS B KOMAH/Ie MO PEIICHUIO 00X 3a1ay;

3.1.7 | ymeHue ynpaBisTh CBOEH NMO3HABATENILHOM AEATEILHOCTHIO, TPOBOANUTH CAMOOLIEHKY YPOBHS COOCTBEHHOT'O
HHTEJUIEKTYalbHOTO Pa3BUTHS;

3.2 | MeTranpeaMeTHBIX:

3.2.1 | chopMupoBaTH NPEICTABICHUH O POJIU U MeCTe (PU3NKH B COBPEMEHHOM HayYHOH KapTHHE MUPA; IOHUMaHHe HU3HIECKOM
CyIIHOCTH HaOojaeMbIX Bo BeeneHHoi siBieHui, pony GU3HKH B GOPMUPOBAHUH KPYro3opa v (yHKIMOHAIBHON

322 TPaMOTHOCTH YCJIOBCKA ISl PCUICHUA NPAKTUICCKUX 3a1a4;
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BJIaJICHUEC OCHOBOIIOJIararOluMu (1)I/ISI/I‘IGCKI/IMI/I MOHATUAMHU, 3aKOHOMECPHOCTAMU,

324

3aKOHAMH M TEOPHSIMH; YBEPEHHOE UCTIONb30BaHUE HU3MIECKON TEPMUHOIOTUI

3.25

1 CUMBOJIMKH,

3.2.6

BJIaICHUEC OCHOBHBIMU METOJAaMU HAYYHOI'O ITO3HAHUS, UCIIOJIb3yEMbIMHU B (1)I/I3I/IKCZ

3.2.7

Ha6J'I}OZ[eHI/I€M, OIIMCAaHUEM, U3BMCPCHUCM, SKCIICPUMCHTOM;

3.2.8

yMeHus1 00pabaThIBaTh pe3yIbTaThl H3MEPEHHU, 00HAPYKUBATH 3aBUCUMOCTh

329

MEXOYy (I)I/BI/I‘IGCKI/IMI/I BCIIMYMHAMU, O00BSACHATH TIOJTYYC€HHBIC PE3YJIbTAThI U ICJIaTh BBIBOJBI,

3.2.10

C(i)OpMI/IpoBaTB yMEHus peuiaThb (I)I/I3I/I‘{CCKI/IC 3aJa4uu,

3.2.11

C(l)OpMI/IpoBaTI) YMEHUA NPUMCHSTH IOJIYUYCHHBIC 3HAHUA [JI 0OBSICHCHUS

3.2.12

YCJIOBUY TIpOTeKaHHsT (PU3NUECKUX SBJICHUI B IPUpPO/Ie, MPO(ECCHOHANIBHOM cdepe

3.2.13

1 1A IPUHATHUA TPAKTHICCKUX pEH.IEHI/Iﬁ B ITOBCETHEBHOM KU3HU;

3.2.14

C(i)OpMPIpOBaTI) COOCTBCHHOM MO3HMIHUH 110 OTHOLICHUIO K (1)1/13I/I‘IGCKOI71 I/IH(i)OpMElIlI/II/I7 r[onyqaeMoﬁ U3 pa3HbIX HCTOYHUKOB.
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IIpenmeTHBIX:

33.1

HCIIOJIb30BAHUC PA3JIMYHBIX BUJOB MO3HaBaTEILHON ACATCIIBHOCTU U1 PECIICHUA

332

Gbm3HYIecKux 3a1a4, IpIMEHEeHHe OCHOBHBIX METOIOB MO3HAHUS (HaOIIOICHNS,
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ONMCaHMA, U3MEPEHNUS, SKCIICPUMEHTA) U1 U3YUYEHHUs Pa3InYHbIX CTOPOH OKPYKAIOIIEH JeHCTBUTENBHOCTH;

334

HCITIOJIb30BAHNUEC OCHOBHBIX UHTCIUICKTYaJIbHBIX onepaunﬁ: IIOCTAaHOBKH 3aJ1a4M,

335

(hopMyIHpOBaHKS THIIOTE3, aHAIN3a U CHHTE3a, CPABHEHUS, 0000IIEHHs, CHCTEMATH3AIMH, BBISBICHHUS TPHYHMHHO-
CJIEJICTBEHHBIX CBS3€i, OMCKA aHAIOTOB, ()OPMYJIMPOBAHHS BBIBOIOB JUIS H3YUCHHS PA3IHUHBIX CTOPOH (DU3HUECKUX
00BEKTOB,

3.3.6

SIBIICHUH U IIPOIECCOB, C KOTOPBIMA BO3SHUKACT HCOGXOIII/IMOCTL CTaJIKUBAaThCA B

337

npodeccronanbHOM chepe;

3.3.8

YMEHUE I'€HECPpUPOBATh UACHU U OIIPEACIIATL CPEACTBA, HCOGXOZ[I/IMBIe JUISL UX peaJiu3alivuu;

339

YMEeHHE HCIOJIb30BaTh PA3IHMIHbIe HCTOYHHUKH JJIS HOMydeHus Gpu3mdeckoil HH)OpMaIyy, OLIEHUBATh €€ JOCTOBEPHOCTD;

3.3.10

YMEeHHEe aHAIM3UPOBATh M NPEICTABISATh HHGOPMALHIO B Pa3INYHBIX BHIAX;

3.3.11

YMEHHE ITyOIUYHO NMPEICTABIATh PE3yJIbTaThl COOCTBEHHOT'O HCCIICI0BAHKS, BECTH

3.3.12

JMCKYCCHH, TOCTYITHO ¥ TApPMOHHYHO coYeTast CoAepxKaHue 1 (OopMbI IIPeICTaBIAeMON HH(OpMALIUH;

4 . TEMATHYECKOE IINTAHUPOBAHHUE

Koxa
3aHATUSA

HaumeHnoBanue pa3iesioB U TeM /BH]I Cemectp / | YacoB | Komneren- | Jlutepaty | AktuBu | Ilpumeuanue
3aHATHA/ Kype 197071 pa Hure
paKxT.

Pasznen 1. Beenenue

1.1

®uzuka — QyHIaMeHTaIbHAS HAYKA O 1 2 JI1.1J12.1
MIPUPOJIE.

EctecTBeHHO-HaYy4HBIH METO/1 IO3HAHMUS,
€r0 BO3MOXXHOCTH ¥ I'PAaHHLIBI
MIPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B
IpoLecce MO3HAHUS PUPOJIBL.
MopenupoBanue GprU3NIECKUX SBICHUN U
npoueccos. Poss sxcniepuMenTa 1 Teopun
B IIPOIIECCE MTO3HAHUS PUPOIBI.
®usnyeckas BennurHa. [lorpemnoctu
M3MEPEeHUH HU3MISCKUX BETHIHH.
dusnueckue

3aKOHBI. [ paHUIIBI MPUMEHHMOCTH
¢bm3udeckux 3akoHoB. IToHaTue o
¢bm3udeckoil KapTuHe MUpa. 3HAYEHHE
¢ms3uku npu ocsoennu npodeccuit CITIO u
cnenuanpHocTedd CI1IO /T'pyn ymp/

Paszgen 2. Kunemaruka




2.1

Mexannueckoe nBmxenune. [lepememenue.
ITyts. Cxopocts. PaBHOMEpHOE
PSAMOJIMHEHHOE JIBU)KEHHUE. Y CKOpPEHHE.
PaBHOnEpeMeHHOE TPSAMOIMHEHHOE
JBxenue. CBOOOHOE NaJeHUE.
JIBmxeHue Tena, OpOLUIEHHOTO MO YIIIOM K
Topu30HTY. PaBHOMEpHOE ABHXKEHHUE 110
okpyxHoct. /I'pyn ynp/

JI1.1J12.1

Pa3znea 3. DiiekTpuyeckuii Tok B
Pa3JIMYHBIX cpeax

3.1

DIEeKTPUYECKUN TOK B METaJlJIaX.
DnexTpoHHBIN Ta3. PaboTra BeIXOA.
DNEKTPUYECKUHN TOK B AJICKTPOIIUTAX.
Onexrponus. /I'pyn ynp/

JI1.1J12.1
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3axonsl @apanes. [Ipumenenue
3JIEKTPOJIN3a B TEXHUKE. DIEKTPUUECKUH
TOK B ra3ax 1 Bakyyme. Monusanus rasa.
Bugs! razosbix paszpsanos. [lonsaTtue o
a3me. CBoCTBa U IPUMEHEHHE
3JIEKTPOHHBIX ITYYKOB. DJIEKTPUUECKUI
TOK B ITONynpoBogHHKax. CoOcTBeHHAs
MIPOBOJUMOCTD TOIyIPOBOJAHUKOB.
ITonxynpoBoaHukoBsle npubopsl. /I'pyn

ynp/

JI1.1J12.1

Pa3nen 4. 3akoHbl cOXpaHeHHS B
MeXaHuKe

4.1

3aKOoH COXpaHEHHs UMITyJIbca. PeakTuBHOE
nBuxenue. Pabora cuisl. PaboTa
MOTEHIUAIBHBIX CHIJI. MOIITHOCTD.
Oueprus. Kunetnueckas sHeprsl.
IlorennmansHas sHEprus. 3aKoH
COXpPaHEHUSI MEXaHUYECKOH IHEPTUH.
IIpuMeHeHne 3aKOHOB COXpaHEHNS.
JemoHcTpanuu: 3aBUCUMOCTb TPACKTOPUH
OT BBIOOpa CUCTEMBI OTCUETa. BUIbI
MEXaHHUYCCKOI'O ABHUXCHUS. 3aBUCUMOCTH
YCKOPEHHS TeJa OT €ro Macchl U CHJIbI,
neicTByromeit Ha Teno. ClIoKeHue CHIL.
PaBeHCTBO M IPOTHBOIIOJIOKHOCTH
HaIpaBJICHUs CHJI ICHCTBUS U
HpOTMBO)J,CﬁCTBHH. 3aBI/ICI/IMOCTb CHIJIbI
ynpyrocts ot nedopmaruu. CHibl
Tpenus. HeBecomocTs. PeakTuBHOE
nBwkeHue. [lepexon moTeHaIbHOM
SHEPIr'Uu B KHHETHYECKYIO U

obparno. /T'pyn ynp/

JI1.1J12.1

Pasnea S. IIpakTnyeckne 3aHATHSA

5.1

UccnenoBanre NBUKEHUS TEa MO
JIECTBHEM MOCTOSIHHOM cuiibl. M3yueHue
3aKOHA COXPaHEHHUsI UMITyJIbCa.
CoxpaHeHHe MEXaHU4YECKOI SHEPTUH MPH
JIBYKEHHMH TEJIa 10T JCHCTBUEM CHIT
TSDKECTH U yIIPYTOCTH.

CpaBHeHHe pabOThI CHITBI C U3MEHEHUEM
KHHETUYECKOU dHepruu Tena. M3yuenue
3aKOHOB COXPAaHEHUs Ha MpUMepe ynapa
IapOB ¥ OAJUTMCTHYECKOTO MAsTHHKA.
N3zyuyenne ocoOeHHOCTEH CUIIBI TPEHUS
(cxonbxenus). /I'pyn ynp/

JI1.1J12.1

Pazaen 6. OcHOBBI MOJIEKYJISIPDHO-
KHHeTH4YecKoil Teopnu. UeanbHblii ra3




6.1

OCHOBHBbIE MOJIOKEHUS MOJIEKYJIAPHO-
KUHEeTHYeCcKOH Teopuu. Pazmepsl U Macca
MOJIEKyJI ¥ aToMoB. bpoyHoBckoe
nekenne. Juddysus. Cuisl 1 sHeprus
MEKMOJIEKYIIPHOTO B3aUMOAEHCTBUSL.
CtpoeHue ra3000pa3HbIX, KUAKAX U
TBepbIX Tel. CKOpOCTH JBIKEHUS
MOJIEKYII U UX u3Mepenue. MneanpHopiit
ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUUECKOH Teopun
razoB. Temnepatypa u ee U3MepeHuUe.
I'a30Bble 3aKOHBI. AOCONIOTHBIN HYJIb
Temneparypsl. TepMoanHamMuyeckas
1IKaJjla TeMIepaTypsl. Y paBHEHHUE
COCTOSIHUS MJIeaIbHOTO ra3a. MosspHas
razoBas nocrosiHaas /I'pyn ymp/

JI1.1J12.1

Pazgen 7. OCHOBBI TEpPMOAMHAMHMKH

7.1

OCHOBHBbIE ITOHSATHUS U OTIPEICIICHHS.
BHyTpeHHs1s1 9HEPTHsI CUCTEMBI.
BHyTpeHHs1s HEprHst UACaNBHOTO Ta3a.
Pa6oTa u TeroTa Kak GOpMbI epeaadn
SHEpruu. TemoeMKoCTb. Y ieabHast
TEIJIOEMKOCTh. Y PaBHEHHE TETIOBOTO
Oananca. [Tepsoe

HavaJio TePMOJTUHAMUKH. AraOaTHBIN
nporecc. [IpuHnun nedcTBUs TEIIOBOM
mamusbl. KITJ[ TerioBoro nqeuraress.
Bropoe Hauano TepMoanHAMUKY.
TepmoamHaMudeckas mKaaa TEMIEPaTyp.
XonoauapHBIE MAIMHEL TertoBsie
neuratenu. Oxpana npupost /I'pyn ymip/

JI1.1J12.1

Pazgen 8. CsoiicTBa nmapos

8.1

Hcnapenne u koHaeHcanysl.

Hacelennslii nap u ero cBOMCTBa.
AOGCOI0THAs: U OTHOCUTEIbHAS BIaXKHOCTb
Bo31yxa. Touka pocel. Kunenue.
3aBUCHMOCTb TEMIIEPATYPbl KUIIEHHS OT
nasnenus. [leperpeTslit map u ero
HCTOJIb30BaHUE B TEXHHUKE. /MTpyn ynp/

JI1.1J12.1

Pasznen 9. CBolicTBa JKHIAKOCTEM

9.1

XapakTeprCcTHKa )KUJIKOTO COCTOSIHUS
BemecTBa. [loBepXHOCTHBIN COH
KUAKOCTU. DHEPTHsI IOBEPXHOCTHOTO
cTos1. SIBNeHws Ha TpaHUIIE KUAKOCTH C
TBepAbIM TerroM. Kammmspasie
senenus. /I'pyn ynp/

JI1.1J12.1

Pa3nen 10. MarauTHoe 1moJie

10.1

BekTop MHIYKIIMK MarHUTHOTO ITOJIS.
JleiicTBre MarHUTHOTO TOJIS Ha
MIPSIMOJIMHEWHBIN POBOJHUK C TOKOM.
3akoH AmMnepa. BzaumoseiicTBue TOKOB.
Marnuthsii notok. Pabora mo
NIEPEMEILEHNIO IPOBOJHUKA C TOKOM B
MarHuTHOM 1oJie. JleficTBue MarHuTHOTO
0JIs1 Ha JIBMKyIIuiics 3apsn. Cuna
Jlopenna. Omnpenesnenue yienbHOro
3apsga. Y CKOpUTENHN 3apsKeHHBIX
yacruil. /I'pyn ynp/

JI1.1J12.1

Paznen 11. IIpakTuyeckne 3aHATHS




Vi3mMepenue BIaXKHOCTH BO3AyXa.
H3mepenue TOBEepXHOCTHOTO HATSKECHHS
xuakoctu. HabmoaeHue nporecca
KpucTaH3anun M3ydenue nedopmanuu
pactsbkenust. VI3ydeHne TermioBoro
paciupeHus TBepabix Tei. M3ydeHne
0COOEHHOCTEH TEINIOBOTO PaCIIUPECHHS
Bobl. /I'pyn ymp/

JI1.1J12.1

Paznen 12. DnexkTpuueckoe noJie

12.1

DnexkTpuuecKkue 3apsapl. 3aKOH
coxpaHeHus 3apsiaa. 3akon Kymnona.
Dnextpuyeckoe mone. HanpsokeHHOCTh
anekTpudeckoro moius. [Tpunun
cynepro3uiuu moJyieid. Pabora cun
aneKTpocTaruueckoro nois. Ilorennuar.
Pa3HocTh nmoTeHManoB.
DKBUIIOTEHIMANIBHBIE TIOBEPXHOCTH.
CB#13p MEXXY HANPSDKEHHOCTBIO H
Pa3HOCTBIO MOTEHIHAIOB dIIEKTPHYECKOTO
1oJisi. JIMAJIEKTPUKY B 3JICKTPHUECKOM
niosie. [Tonsipuzanus AUAIEKTPUKOB.
[TpoBOTHHUKH B 3JIEKTPUYECKOM TOJIE.
Konpnencaropsl. Coeaunenne
KOHJICHCATOPOB B 0aTapero. DHeprus
3apsHKEHHOTO KOH/IEHCATOpa. DHEPTHst
AJIEKTPUYECKOTO ITOJIS. /Tpyn ymp/

JI1.1J12.1

Pa3nen 13. 3aKoHbI NOCTOSTHHOTO TOKA

13.1

VYcnoBus, HEOOXOUMBIE IS
BO3HHKHOBEHHS U MOJICPIKAHUS
anekTpudeckoro Toka. Cuna Toka u
IUIOTHOCTB TOKa. 3akoH Oma 1yl ydacTka
mermm 6e3 DJ1C. 3aBUCHUMOCTH
NIEKTPHYECKOTO COTIPOTHUBICHHS OT
Marepuana, JUIMHBI U IDIOIIa TN
MOTIEPEYHOTO CEYCHHS IIPOBOTHHKA.
3aBHCUMOCTb AJEKTPUIECKOTO
COTPOTHUBIICHHUS TPOBOJHUKOB OT
TeMIeparypbl. JIEKTPOABHKYIIIAs CHIIA
HCTOYHHUKA TOKa. 3akoH OMa I OJTHOM
uery. CoeIMHEHNE IPOBOTHUKOB.
CoennHeHNE UCTOYHUKOB 3JIEKTPUIECKOM
sHepruu B 6aTtapero. 3akoH J[xoyms—
Jlenna. PaGoTa n MomHoOCTh
ANEKTPUYECKOTO TOKA.

Tennosoe aeiicTeue Toka. /['pyn ynp/

JI1.1J12.1

Paznen 14. 3akonbl Mmexannku HeroTona

14.1

[lepBerii 3akoH HetoToHa. Cuna. Macca.
Wmnynsc. Bropoii 3akoH HeroToHA.
OCHOBHOH 3aKOH KJIaCCHYECKON
nuHaMuKH. Tpetuit 3akoH HeroToHa. 3akoH
BCEMHPHOTO TATOTeHHUs. [ paBUTALIMOHHOE
nosie. Cuna tspxectu. Bec. Crioco0bt
n3MepeHus Macchl Tenn. Cuitel B

Mexanuke. /I'pym ynp/

JI1.1J12.1

Pa3nen 15. CBoiicTBa TBepabIX Tela




15.1

XapaKkTepucTHKA TBEPAOIr0 COCTOSHUSA
BELIECTBA. YTIPyTHe CBOWCTBA TBEPBIX
ten. 3akon ['yka. Mexanudeckue cBOCTBa
TBepbIX Tel. TermnoBoe pacmpeHne
TBEPJBIX TeJ U xuakocreil. [lnaBnenue n
KpHCTaJUIU3aLUs.

JemoHcTpanuu: [BrmkeHre OPOYHOBCKHX
vactull. uddysus. M3menenue naBieHus
ra3a ¢ UI3MEHEHHEM TeMIIepaTypbl IPU
MOCTOSIHHOM 00beMe. M3oTepMuueckuii u
n300apHBIN Tporiecchl. 3MeHeHne
BHYTPEHHEH SHEPTrUy TeJ Npu
COBEpIIECHUH PadOTHL. MOJIenH TeTUIOBBIX
neurareneil. Kumenue Boer mpu
MOHW)KEHHOM JiaBieHuu. Ilcuxpomerp u
TUTPOMETD. SIBJICHUS IOBEPXHOCTHOTO
HaTSDKeHUs M cMauuBaHud. Kpucrasmiesl,
aMop(QHbIe BEIIECTBA,
JKUJIKOKpUCTaJUIMdeckue tena. /I'pyn ynp/

JI1.1J12.1

Pa3znen 16. DiekTpoMarHuTHast
HHAYKIHSA

16.1

DnexTpoMarHuTHas HHAYKIUSA. Buxpesoe
aneKTpudeckoe mose. CaMOMHTyKIHS.
DHeprusi MAarHUTHOTO TIOJIS.
JemoncTpanuu: Bzaumoneiicteue
3apsDKEHHBIX Tell. [IpoBoHUKH B
JNEKTPHUYECKOM TI0JIe. JJUDIeKTPUKH B
anexTpryeckoM moie. KonaeHcaTops.
TemtoBoe feicTBUE SIEKTPHIECKOTO TOKA.
CoOcTBeHHas U MPUMECHAS IPOBOAUMOCTh
MOJTyPOBOJHUKOB. [10JTyTIpOBOTHUKOBBIH
quon. Tpansucrop. OnbiT Dpcrena.
B3anmopeiicTBIE TPOBOJHUKOB C TOKAMH.
OTKIIOHEHHE HJIEKTPOHHOTO ITy4YKa
MarHATHBIM TI0JIEM. DJIEKTPOIBUTaTENb.
DeKTpOonu3MepHUTENbHBIE TIPHOOPEL.
DnekTpoMarHuTHas HHAYKUUS. ONbITHI
Dapanes. 3aBucumocts DJIC
CaMOMHAYKIUU OT CKOPOCTHU U3MCHCHUSA
CHJIBI TOKA ¥ MHIYKTHBHOCTH IPOBOTHHKA.
Pabora anexTporeneparopa.
Tpaucdopmatop. /T'pyn ymp/

JI1.1J12.1

Pa3nen 17. [IpakTuyeckne 3aHATHA

17.1

N3zyuenue 3axona Oma aj1sl ydacTka Iel,
MIOCJICIOBATEILHOTO U MapajieIbHOro
COEIMHEHUS IPOBOTHUKOB.

N3yuenne 3axkona Oma 151 TOJTHOM LIeTH.
M3yudenne sBIEHUS 3JIEKTPOMArHUTHOM
WHTYKIUH.

Omnpenenenue K0P PUIMEHTA TOJIE3HOTO
JICMCTBUS 2IEKTPUUECKOT0 YaiiHUKa.
Onpezenenue TemMnepaTypbl HUTH JIAMIIbI
HakanuBauus. Onpenenenue 3/C n
BHYTPCHHETO COITPOTHUBJICHUS NCTOYHUKA
HaIpsHKEHUSL.

/T'pyn ymp/

10

JI1.1J12.1

Pa3pnen 18. Mexanndeckue KoJie0aHus




18.1

KonebarensHoe 1BUKEHHE.
I"apmonnueckue konedanus. CBoboHbIE
MeXaHU4YeCcKHe KoeOanus. JInHeHHbIe
MEXaHHYECKHE KOIeOaTeIbHBIE CHCTEMBI.
[peBpallieHne SHEPTUU IPH
KosiebareibHOM JIBHKeHUH. CBOOOIHBIC
3aTyXalomue

MeXaHUYeCcKHe KonebaHus. BoIHyKIeHHbIE
MexaHuueckue kosebanus. /I'pym ymp/

JI1.1J12.1

Paznen 19. Ypyrue BoJIHbI

19.1

[Tonepeynsle U MPOJOIBLHBIC BOJIHBI.
XapaKkTEepUCTHKU BOJIHBI. Y paBHEHHE
TUTOCKOM Oerylieit BOJIHBI.
Uutepdepenuns BonH. [ToHstre o
I(hPaKIUX BOIH. 3BYKOBBIE BOJIHEIL.
VYnbTpa3Byk u ero npuMeHenue. /I'pyn

ynp/

JI1.1J12.1

Paznes 20. Dj1eKTPOMATHUTHBIE
KoJIe0aHus

20.1

CB00OOIHBIE 3JICKTPOMArHUTHBIC
konebanus. [IpeBpalienue sHepruu B
KoJIe0aTeIbHOM KOHTYpE. 3aTyXarolue
9JIEKTPOMArHUTHBIE KoebaHus. ['eneparop
HE3aTyXaloMuX 3JIeKTPOMarHUTHBIX
kosieOanuii. BeiHyXIeHHBIC
anekTpudeckue konebanus. [lepemeHHbII
TOK. ' eHepaTop MepeMEeHHOr0 TOKa.
EMKOCTHOE M MHIyKTHBHOE
COIIPOTUBIICHUS IEPEMEHHOI0 TOKa. 3aKOH
OMma 171 3JeKTPUIECKO LeH
NepeMeHHOT0 ToKa. PaboTa 1 MOIIHOCTD
MepeMeHHOT0 TOKa. ['eHepaTopsl ToKa.
TpaucdopmaTtopsl. TOKH BEICOKOI
yacToTsl. [losyuenue, nepegaua u
pacipeneneHue aekTposHeprun.  /I'pyn

ynp/

JI1.1J12.1

Pazgen 21. DjieKTPOMATHUTHBIE BOJTHBI

21.1

OIeKTpOMarHuTHOE MOJIe KaK 0COOBIH BH
MaTepyuu. DNeKTPOMAarHUTHBIE BOJHEL
Bubparop I'epria. OTKpBITEII
KoJeOaTeNnbHbI KOHTYp. M300peTenne
pamuo A. C. ITonoBeiM. [TonsiTHe 0
panuocsssu. [Ipumenenue
JIEKTPOMArHUTHBIX BOJIH.
Hemonctparmn: CBOOOIHBIE U
BBIHY>K/ICHHBIC MEXaHUUECKUE KOJIeOaHus.
Pe3onanc. O6pa3oBanue u
pacrpocTpaHeHHe yIpyTux BoiH. YacTora
koneGaHuil U BHICOTA TOHA 3BYKa.
CBOOOAHBIC HIEKTPOMArHUTHEIE
konebanus. OcuuuiorpaMma
nepeMeHHOTo Toka. KonaeHcaTop B nern
nepeMeHHOro Toka. Karymka
MHIYKTUBHOCTH B IIEIIH IIEPEMEHHOTO
ToKa. Pe30HaHC B 1mocie[oBaTeNbHOM e
MIEPEMEHHOT0 ToKa. M3myyenne u npuem
9JICKTPOMArHUTHBIX BOJH. PagnocBs3s.

/Tpyn ynp/

JI1.1J12.1

Paznen 22. Ilpupona ceera

22.1

CKOpOCTb pacnpoCTpaHEeHUs! CBETA.
3aKOHBI OTPAKEHUS ¥ MPEIIOMIICHUS CBETA.
ITonHoe oTpakenue. JIun3zbl. I'na3 kak
onrtuyeckas cucrema. OnTuyecKue
npubopsl.  /T'pyn ymp/

JI1.1J12.1




Pa3znen 23. BosiHOBbBIE CBoOlicTBa cBeTa

23.1

MNuTepdepenuns ceera. KorepeHTHOCTD
CBETOBBIX Jy4el. InTepdepeHuus B
TOHKUX IUIeHKaxX. Ilonockl paBHOM
tonuuHbl. Konea HeroToHa.
Hcnonp3oBanue nHTEpHEPEHINH B HAyKe
u Texauke. JJudpaxuus ceeta. Jndpakuuns
Ha IIeJH B NapaJIeJbHbIX JIydax.
Judpaxnuronnas pemerka. [Tonstue o
ronorpaduu. [Tonspusanus nomnepeyHbIx
BouH. [lonsapusanus ceeta. /[BoitHoe
nydernpenomienue. [oxsponapl.
Hucnepcus ceera. Bunsl ciekTpos.
Cuexrtps! ncnyckaaus. CreKTpsl
MOTJIOIIEHNUS. Y IbTpadhHOIECTOBOE U
UH(paKPACHOE H3ITyYCHHUS.
Pentrenosckue myuu. Vx npupona n
CBOIICTBA.

JlemoHcTparmu: 3aKoHbI OTPaXEHUs U
npesomiieHus cBeta. IlonHoe BHyTpeHHEe
orpaxeHne. ONTHIECKHE TPUOOPHI.
WuTepdepennus ceera. Judpakius cBeTa.
Ilonsipuzanus ceeta. [lomydenune cekrpa
¢ MoMoMUIbI0 Npu3MeL. [loyueHue criekrpa
C MIOMOMIBI0 AU(PAKIIMOHHON PEIETKH.
CrieKTpocKoIl.

/Tpyn ynp/

JI1.1J12.1

Pa3nen 24. [lpakTuyeckne 3aHATHA

24.1

Wzyuyenne n300pakeHUs IPEAMETOB B
TOHKO#H niH3e. M3ydyeHne natepdepeHmnm
U TUpaKIUK CBETA.

I'panyupoBka crieKTpockorna u
ONpEACIICHUEC IJIMHBI BOJIHBI
CIEKTPAJIbHBIX JHHUH. /T pyn ynp/

JI1.1J12.1

Pa3nen 25. OcHOBBI cienUAJILHO
TEOPUH OTHOCUTEJIHLHOCTH

25.1

MHBapnaHTHOCTH MOAYJISI CKOPOCTH CBETA
B Bakyyme. [TocTynatel OiiHmTelina.
IIpoctpancTBO U BpeMs cienuaabHON
TEOPUHU OTHOCUTENILHOCTH. CBSI3b MacChl U
SHEPIUU CBOOOJHON YaCTHIBI. DHEPIUs
nokost. /T'pym ymp/

JI1.1J12.1

Pa3nen 26. KBanToBasi onTuka

26.1

TennoBoe uznyuenue. Pacnpenenenne
SHEPTUH B CIEKTPE a0COJIFOTHO YEPHOTO
tena. KBanrosas runoresa Ilnanka.
®otonsl. Baemnuit GpoToanekTpuueckuit
a¢dext. Buyrpennuit poroaddexr. Tumbt
(dorosnemenToB. JlaBnenue cera.
TloHsATHE O KOPIYCKYIISIPHO-BOJIHOBOM
npupoze ceera. /I'pyn ynp/

JI1.1J12.1

Paznen 27. ®u3zuka atomMa

27.1

Pa3BuTue B3riI10B Ha CTpOCHHE
BEILIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
CIeKTpax BoJopoja. SnepHas Mozensb
atoma. OnbiTel O. Pezepdopaa. Monens
atoma Bogopoza o H.bopy. I'unoresa ne
Bpoiins. CooTHomeHue
HeomnpenenéHuocTeit ['eizendepra.
KganrtoBsie reneparopsl. /I 'pym ynp/

JI1.1J12.1

Paznen 28. Ctpoenue u pa3Burue
Bcesiennoit




28.1

Hama 3Be3nnas cuctema — ["anmakTuka. 2 4 JI1.1J12.1
Jpyrue ranaktuky. beckoHEYHOCTb
Bceenennoii. [TonsTHE 0 KOCMOJIOTHH.
Pacumpsromasics Beenennas. Mozgens
ropsdeit Beenennoit. Ctpoenue u
npoucxoxaenue ['amaktuk. TEmHast
MaTepHsl U TEMHast SHEeprusl.
TepmosiaepHsblit cunrtes. [Ipobiiema
TEPMOSIEPHON SHEPTeTHKU. DHEPTHS
CoutHIa ¥ 3Be3/1. DBOJIIOIHS 3BE3/1.
[Tpouncxoxnenre COTHEYHOH CUCTEMBI.
Jemoncrpanun: ConHedHasi cucTeMa
(mozeinp). @ororpaduu maHeT,
c/IeJaHHble ¢ KOCMHYeCKHX 30H10B. Kapra
Jlyns! u mranet. CTpoeHHEe U 3BOJIOIHS
Bcenennoii.

/T'pyn ynp/

6. YHAEBHO-METOANYECKOE H HTHOPOPMAIIMOHHOE OBECIIEYEHUE yuye0Horo npeamera

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHast TUTEpPaTypa

ABTODBI, COCTaBUTENHN 3arnaBue U3 patenbcTBO, IO
JI1.1 | IluHckuit Apkanuit Ouznka: YueOHUK Mocksa: M3narenscTBO
ApoHoBud, "®OPYM", 2020
I'paxoBckuii I'puropuit
IOpreBnu
6.1.2. lono/IHUTe/ILHAS JIMTepaTypa
ABTOPBI, COCTaBUTEIN 3arnaBue W3narenscTBO, roa
JI2.1 | Ilunckuit Apkanuit Ouzuka: YueOHUK Mocksa: 13narenscTBo
ApoHoBHY, "®OPYM", 2021
I'pakoBckuii ['puropuii
IOpreBnu
6.3.1 I[lepevyens MporpaMMHOro odecrnevyeHust
6.3.2 Tlepeyenb HHPOPMATNOHHBIX CIIPABOYHBIX CHCTEM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O IPEIMETA

7.1 | MHOTOYHKIIHOHAIIbHBII KOMILUIEKC ITPETIo1aBaTels;

7.2 | HarnsaHbIe TOCOOUS (KOMILIEKTHI Y4eOHBIX TaOuull, TuiakaThl: « PU3ndeckre BEeTMUYMHBI 1 (DyHIaMEHTAIbHbIE KOHCTAHTBD,
«MexnayHaponHas cucrema equaul CU», «Ilepuognueckas cucrema xumudeckux anementos J1. . Mengeneesay,
MOPTPETHI BEIIAIOMINXCS YUSHBIX-(DU3UKOB H aCTPOHOMOB);

7.3 | uHpOpMALIIOHHO-KOMMYHHKATHBHBIE CPEACTBA;

7.4 | 5KpaHHO-3BYKOBBIE TTOCOONS;

7.5 | KOMIUTEKT 3JIEKTPOCHAOXKEHUS KaOWHEeTa (PU3HUKH;

7.6 | TexHMUYECKHE CpeIcTBa 00yUeHMS;

7.7 | nemoHcTpaoHHoe 000pyIoBaHue (00IIEro Ha3HAUCHHS U TeMaTHYECKUEe HaOOPbI);

7.8 | naboparopHoe o0opynoBanue (00IEro Ha3HAYCHHS U TEMAaTHYEeCKUe Ha0OPbI);

7.9 | cratuueckue, AMHAMUYECKHE, IEMOHCTPALIMOHHBIC U Pa31aTOYHbIE MOJIEIIH;

7.10 | BcrioMorarteabHOEe 000py1I0BaHKE;

7.11 | KOMIIEKT TEXHUYECKOW JOKYMEHTALlMH, B TOM YHCJIEe [TACIIOpTa Ha CPeACTBA 00y4EHHsI, THCTPYKIHH 10 UX
MCIIOJIb30BAHUIO U TEXHUKE 0€301MaCHOCTH;

7.12 | 6ubnuoTeuHsIi HoHI

8. METOAUYECKHUE YKA3AHUA JJIA OBYYAIOIUXCA 11O OCBOEHHUIO YYEBHOI'O ITPEJIMETA




