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1. TIACIIOPT PABOYEN MPOT'PAMMBI YUEBHOM JIJUCHUTLIAHBI
PU3UKA

1.1. ObaacTh NnpuMeHeHHUs1 padoyeil NPOrpaMMBbI:

[Iporpamma y4eOHOM TucHUIUTMHBI 11 ciierpaabHocT 09.02.11 Pa3paboTtka u
yIOpaBJICHHE MPOTPaMMHBIM oOOecliedyeHuEM pa3paboTaHa Ha OCHOBE TPeOOBAHMIA
®I'OC cpemnero obrero oOpa3oBaHusl, TPEABIBISIEMBIX K CTPYKTYPE, COICPKAHUIO
U pe3ysibTaTaM OCBOCHUS Y4YeOHOW AUCIUIUIHMHBI «DU3HWKa», B COOTBETCTBHH C
PekoMeHmanusiMu MO OpraHU3alMM TOJTYYEHUS CPEeIHEro o0IIero oOpa3zoBaHUs B
npenenax OCBOEHHUs 00pa3oBaTENbHBIX MPOTrpaMM CpPEHEro MpOoQEeCCHOHAIBHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOIO 0O0IIero oOpa3oBaHHs C Y4ETOM TpeOOBaHUM
dbenepalbHBIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAPTOB M IOJydaeMOU
npodeccu WIH CIEHHATBHOCTH CpEeIHEro MnpodecCHOHANBHOrO 00pa3oBaHUs
(mucemo [lemapTameHTa TOCyIapCTBEHHON MOJUTUKHU B cepe MOATOTOBKU pabodmx
kazpoB u JJITO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259).

PaGouast mporpamMmma cocTaBisieTcst 1Ji1 O4HOU (POpMBI 00yUEHUSI.

1.2. MecTo AUCHUIIMHBI B CTPYKTYPe OCHOBHOM NpPo(eccnoHaIbLHOI
o0pa3oBaTeJIbHOM MPOrPaMMbI:
HMucuunnuna  «®usuka» BXoAUT B  OJOK NPOQUIBHBIX  JUCUUILIIMH
obmreoOpaszoBarensHoil moaroroBku (OIT) mporpamMmbl MOATOTOBKH CHEIHAIMCTOB
cpennero 3BeHa (IITICC3) nmo cnenmansuoctu 09.02.11 PazpaboTtka u ymnpaBiieHue

MPOTPAMMHBIM 00ECIICUCHHUEM.

1.3. esn u 3aga4u y4eOHOM IMCUMILINHBI — TPeOOBAHUA K pe3yJibTaTaM
OCBOCHUSA Y4eOHOU TMCIHUTIIUHBI:

Conepxxanue nporpamMmmbl «PU3MKa» HANPABICHO HA JIOCTHXKEHUE CIETYIOIINX
LCJICH:

» OCBOCHHE 3HAHUHN O (PYHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX U MPUHITUIIAX,
JIeXKAIIX B OCHOBE COBPEMEHHOHN (DM3WYECKOW KapTHHBI MHpa; HamboJjee
BKHBIX OTKPBITUAX B 00J1aCTH (DU3UKH, OKA3ABILIUX OINPEJCISAIONICE BIUSHUEC
Ha Pa3BUTUE TEXHUKU U TEXHOJIOTUH; METOJIaX HAYYHOTO TTO3HAHUS TPUPOIBI;

» OBJIAJCHUE YMEHUSMH MPOBOAUTH HAOIOACHUS, TUIAHUPOBATh U BBIMOJHATH
AKCIIEPUMEHTHI, BBIJIBUTATh TMIIOTE€3bl U CTPOUTHh MOJEIM, MPUMEHSThH MOJIY-

YeHHBIC 3HAHWS 10 (pu3uKe ISl OOBSICHEHHS Pa3HOOOPA3HBIX (PUINUECKUX

4



SIBJICHH M CBOWCTB BENIECTB; MPAKTUYECKH MCIOIB30BaTh (YM3NUECKUE 3HA-
HUS; OIICHUBATh JOCTOBEPHOCTh €CTECCTBCHHO-HAYYHOW HH(POPMAIINH;
pPa3BUTHC IT03HABATCIIBHBIX HMHTEPECOB, MHTEIUICKTYAJIBHBIX W TBOPUYCCKHX
CIIOCOOHOCTEH B TMpoIiecce MpUOOPETeHHsI 3HAHUA W YMEHHIA 10 (PU3HKE C HC-
MOJIb30BAaHUEM PA3JIMYHBIX MCTOYHHUKOB WH(OpPMAIIMU W COBPEMEHHBIX HH-
(OpMaIMOHHBIX TEXHOJIOTHIA;

BOCITUTAHUE YOEKICHHOCTH B BO3MOKHOCTH ITO3HAHHS 3aKOHOB IPHPOJIHI,
WCIIOJIb30BaHUS JOCTIKCHUN (PH3UMKKM Ha OJlaro pa3BUTHS YEJIOBECUCCKOM IH-
BIJIM3AINH; HEOOXOJAUMOCTHA COTPYIHHUYECTBA B MPOIECCE COBMECTHOTO BBI-
MTOJTHCHMSI 33]1a4, YBAKUTEIIHHOTO OTHOIICHUS K MHCHHIO ONIIIOHEHTA TP 00-
CYXXJICHUH TIP0OJIeM €CTECTBEHHO-HAYYHOI'O COJICPXKaHUs; TOTOBHOCTH K MO-
PaJIbHO-ITUYCCKON OIIEHKE HCIIOJIb30BaHUS HAYYHBIX JIOCTHIKCHHM, YyBCTBa
OTBETCTBEHHOCTH 3a 3aIIUTy OKPYKaIOIIEH CpeIbl;

MCITOJIB30BaHNE TPHUOOPETCHHBIX 3HAHUW W YMEHUHN I PEIICHUS TPaKTHIC-
CKHX 3aJ1a4 ITOBCEIHEBHOM KW3HHU, 00eCIIeueHHsT 0€30MacCHOCTH COOCTBEHHOM
KU3HHU, PAIMOHAIBLHOTO MPUPOAOIIOIL30BAaHUS M OXPaHbl OKPY’KaIOIIEH cpe-
JbI, © BO3MOXXHOCTh NIPUMCHECHHS 3HAHUU TIPU PEIICHUHU 3aJ1ad, BO3HUKAIO-

mux B HOCJIGI[YIOHICI\/JI HpO(bGCCHOHaHBHOﬁ ACATCIIBHOCTH.

OcBoeHue cozepxkaHusi y4deOHOM mucuumuinHbl «®Pusukay obecreunBaeT

AOCTHIKCHHUC CTYACHTAMHU CJICAYIOIHUX PC3YJIbTATOB!:

JINIHOCTHBIX!

4

¢u3HUecK TPaMOTHOE TOBEJCHHE B MPOQPECCHOHAIBLHON IESTEIHLHOCTH H
ObITYy TIpy OOpaIieHnuu ¢ NMpuOOpaMu U YCTPOMCTBAMH; YYBCTBO TOPJIOCTH U
YBaXEHUS K HICTOPUH M IOCTHHKCHUSM OTCUCCTBCHHOU (PU3UIECKOIN HAYKH;
TOTOBHOCTh K TPOJOKCHUIO 00pa30BaHUS W TIOBBINICHUS KBATH(DHUKAIIUNA B
n30paHHOM TPO(PECCHOHANBHON NEATeTFHOCTH W OOBEKTUBHOE OCO3HAHHE
posii GU3UIECKUX KOMIIETEHITUN B ATOM;

YMEHHUE UCIOJIH30BaTh JOCTIKEHUS COBPEMEHHOMN (hM3MYecKol Hayku u (u-
3MYECKUX TEXHOJOTHH JJIS TOBBINICHHUS COOCTBEHHOTO WHTEIUICKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM MpodhecCuOHATBbHOM 1eATebHOCTH;

YMEHUE CaMOCTOATEIHHO 0OBIBATH HOBBIC Il ceOs (hU3MYECKUEe 3HAHWUS,
WCIIONIB3YsI IJIs1 TOTO IOCTYIMHBIC UCTOYHUKU WH(OPMAITNH;

YMEHHUE BBICTPaNBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHS B KOMAaHJIE IO

pelIeHno o0IIKX 3a/1ay;



4

YMCHHC YIIPABJIATH CBOEH IO3HaABaTEJIbLHOMN ACATCIIbHOCTBIO, IMPOBOJUTL Ca-

MOOICHKY YPOBHA COOCTBEHHOTO HHTCIUICKTYAJIbHOI'O PA3BUTHUA,

MCTa ITPCAMCTHBIX !

4

WCIIOJIb30BAaHNE PA3JIMYHBIX BUIAOB IO3HABATEIHLHOU IEATEIBLHOCTH IJIA pe-
meHus: (PU3MYecKux 3amad, NPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS
(HaOMrOACHMS ONTUCAHMSI, U3MEPEHUS, SKCTICPUMEHTA) ISl M3yUeHUS pa3iiny-
HBIX CTOPOH OKpY’KaoIel JeHCTBUTEILHOCTH;

MCTIOJb30BaHUE OCHOBHBIX MHTEJUICKTYAIbHBIX OINEPAIUiA: TOCTAHOBKH 33]1a-
qH,

dbopMynMpOBaHMs TUTIOTE3, aHAIKM3a U CHHTE3a, CPaBHEHUS, 000OIIECHNS, CH-
CTEMaTHU3allNH, BBISIBIICHUS MPUUYUHHO-CIICICTBEHHBIX CBS3€H, MOMCKA aHAJO-
roB, GOPMYIHPOBAHUS BHIBOJOB JIJISI U3yUYEHUS PA3MUHBIX CTOPOH (u3nue-
CKUX OOBEKTOB, SIBIICHUW U MPOIECCOB, C KOTOPHIMU BO3HHMKAET HEOOXOJH-
MOCTb CTAJIKUBATHCS B MPOEeCCUOHAIBHOU cdepe;

YMEHHE TEHEePUPOBATh MJICH M OMPENEIATh CPEIACTBA, HEOOXOAMUMBIC IS MX
peanu3aiuu;

yMEHHUE HUCIOJIb30BaTh Pa3IMYHbIe UCTOYHUKU JUISl TOMy4YeHUsS (PU3NYECKON
uH(pOpMaINH, OLIEHUBATh €€ IOCTOBEPHOCTH;

yYMEHHUE aHAJIM3UPOBATh U MPECTABIIATh, HHOOPMAITUIO B PA3INIHBIX BUIAX;
yMEHUE MYOJIMYHO MPEACTaBIATh Pe3yabTaThl COOCTBEHHOTO MCCIICIOBAaHMUS,
BECTU JIUCKYCCHUM, TOCTYITHO U TAPMOHHYHO COYETasl COAEpkKaHUE U (POPMBI

npecTaBisgeMon nHbopMaIuy;

IPCAMCTHBIX .

14

c(hOpMHUPOBAHHOCTH MPEACTABICHUM O POJIK U MECTE (DU3UKU B COBPEMEHHOM
HAay4YHOW KapTHHE MHUpA; MOHMMaHUE (HU3UIECKON CYNIHOCTH HAOIIOAaCMBIX
SABJICHUM, posin (U3UKU B (POPMUPOBAHUU KPYyrozopa W (PyHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa ISl pEIISHUS TPAKTUYECKUX 3a]1aY;

BJIQJICHUE OCHOBOIIOJIATAIOMUMHA (PU3UYECKUMH TOHSTUSIMH, 3aKOHOMEPHO-
CTSIMH, 3aKOHAMH M TCOPHSAMH; YBEPCHHOE HCITOJIb30BaHUE (HU3UUECKON Tep-
MUHOJIOTUH ¥ CHMBOJIUKH;

BJIQJICHUE OCHOBHBIMHM METOJAaMH HAyYHOTO MO3HAHUS, WCIOJIh3YEMBIMH B
bu3uke: HAOMIOACHUEM, OITMCAHUEM, U3MEPECHUEM, SKCIICPUMEHTOM;

yMeHUs1 00pabaThIBaTh PE3yJIbTAThl U3MEPEHUH, 0OHAPYKUBATH 3aBUCUMOCTD

MCKIY (bHSH‘IGCKI/IMI/I BCJINYHNHaAMU, OOBSICHATH IMOJYUYCHHEBIC PC3YJIbTAaThl U



ACJIaTb BBIBO/bI,

»  chOpMHUPOBAHHOCTH YMEHHUS pemiaTh GU3HUECKUE 3a1a4H;

4 C(l)OpMHpOBaHHOCTL YMCHUA IIPUMCHATDH ITOJYYCHHBIC 3HAHUA JIA 00BsCHE-

HUS YCJIOBUH TpOTEeKaHUs (PU3WYECKHUX SBJICHHWA B TMpUpoje, mpodeccuo-

HAJIBHON cdepe U Ul MPUHATHS MPAKTUYECKUX PEIICHUH B MOBCETHEBHOU

JKW3HHU;

»  cOPMHUPOBAHHOCTH COOCTBEHHOU MO3UIMU MO OTHOIICHHIO K (DU3UYECKOI

uH(bOopMaIH, MOJTy4YaeMOl U3 pa3HbIX HCTOYHUKOB.

1.4. KomuyecTBO 4acoB Ha OCBOEHHE nporpamMmmbal y‘lEﬁHOﬁ ANCIHUIIJINHBI

MaKCUMaJbHOW yueOHOM Harpy3ku 123 yacoB, B TOM YHUCJIE:

» 00sA3aTeNbHON ayITUTOPHOU y4eOHOHM Harpy3ku oOydaromierocs — 123 yacos;

2. CTPYKTYPA U COAEPKAHUE YUEBHOM JUCHUTLJIAHBI

2.1. O0beM yueOHO# TUCHMILIUHBI U BUAbl Y4e0OHOI padoThl

Bup yueOHo# padoThI

Obvem yacos

MakcumasibHas ydyeOHasi Harpy3ka (Bcero)

123

Oo0s13aTesibHASE AyIMTOPHAS y4eOHAas HATPY3Ka (Bcero)

123

B TOM 4HCJIC:.

TEOpETUUECKOe 00yUeHUE

67

1abopaTopHbIe pabOTHI

IMPAKTHYCCKUC 3aHATHUA

56

KOHTPOJIbHBIE pa0OThI

KypcoBasi paboTa (eciu npedycmompena)

CamocrosiTesibHas padoTa o0y4aronierocs (Bcero)

B TOM 4HCJIC:.

MOJIrOTOBKA pedeparon, TOKIAI0B, IPE3CHTAIHIA

BBITIOJIHEHHUE JOMAIIIHUX 3aJaHuU

HroroBas arrecranusi: B popme nuddepeHImpoBaHHOTO 3aueTa

2 ceM.




2.2. TemaTuuyeckuii IVIaH Y4€OHOU TUCUUILIMHBI

KonuuectBo AYAUTOPHBIX YaCOB

> o .
5 npu 04YHOMH (3a0uHOM) popme
g o0yueHus 5
£y :
H & =
HaumeHoBanue = 2 g 5 S =
= A Q = o 5 = o Q
pa3aeioB U TEM s e o F g5 o E 5 &
‘8 & 8 =x| §¢| E5| ¢
% R 28| §%| 28| 8
. o) Lg 8- (@]
g & = =
=
BBenenue. 2 2 2 0
Tema 1. MexaHuka. 30 30 14 16
OCHOBBI MOJEKYJISIPHOH (DU3UKH
Tema 2. yIApHOH ¢ 25 | 25 | 14 12
Y TEPMOJIMHAMHUKHU.
Tema 3. DIEeKTpOANHAMUKA. 26 26 14 10
Tema 4. Konebauust 1 BOJIHEI. 16 16 10 5
Tema 5. OnTuHkKa. 14 14 6 8
Tema 6. OneMeHTbl KBAaHTOBOM (pU3MKH. 12 12 6 4
Bcero: | 123 | 123 68 55




2.3. TemaTnueckuii JIaH U coaep:kanue ydeoHoi qucuunanasl OYIL.13 ®U3NUKA

HaumenoBanue Copnepxxanue yueOHOro MaTepuaJa, 1adopaTopHble M NPpaKTHYeCKHe 3aHATHSA, O6bem 3873-:)[)
pasie/IoB H TeM CaMOCTOAITeJIbHAsI pa00oTa 00y4aroIMXCs 4acoB 0;‘:;;6'
1 2 3 4
Beenenue Cooepiicanue yueono2o mamepuana 2
EcTecTBEeHHO-HAaY4HbIN METOJ, IO3HAHUSA, €T0 BO3MOKHOCTH U TPaHULIbI IPUMEHUMOCTH. DKCIIEPUMEHT U
1-2 | Teopus B Mpolecce MO3HaHUs MpUpoabl. Pu3ndeckas BenuunHa. [lorpemHocTi n3MepeHnit Gu3nIecKux 2 1
BelnM4rH. OU3NUECKHe 3aKOHBI.
Tema 1. Cooepiicanue yuedonozo mamepuana 32
Mexanuka
Kunemaruka.
12 Mexanunueckoe asuxenue. [lepememenune. [1yts. CkopocTs. PaBHOMEpHOE MPSAMOIUHEHHOE IBHKCHHE. > 1
Yckopenue. PaBHonepeMeHHOe npsiMoInHENRHOe ABrkeHne. CBoOo1HOE najieHue. J[BrkeHue Tena,
OpOIIEHHOTO MOJ| YIJIOM K TOpU30HTY. PaBHOMEpHOE IBHKEHUE MO OKPYKHOCTH.
3.4 3akonbl Mmexanuku Horotona. Ilepsslii 3akon HeroTona. 2 1
[Tepssiit 3akoH Hetotona. Cuna. Macca. Mmmysnsc
3akonbl Mmexanuku HoioTona. Bropoii u Tperuii 3akonbl HbloToHa.
5.8 Bropoii 3akoH HetoToHa. OCHOBHOM 3aKOH KJIacCHYECKOM MuHaMuku. Tperuit 3akoH HeroToHa. 3akoH 4 1
BceMUpHOro TsaroteHus. ['paBurannonHoe noiue. Cuna tsoxectu. Bec. CriocoObl m3MepeHust Macchl Tedl.
Cuiiel B MEXaHUKE.
3aKOHBbI COXpPaHEHHUS B MeXaHHKe. 3aKOH COXPAHEHHMSI MMITYJIbCA.
9-12 | 3aKOH coXpaHEeHHUs UMITylibca. PeakTuBHOE nBIKeHUE. PaboTa cuibl. PaboTa moTeHIMANbHBIX CHIL. 4 1
MOIIHOCTB.
3aKOHBI COXpaHEeHHUsI B MeXaHHKe. 3AKOH COXPAHEHHsI MeXaHMYeCKOH IHEepIruu.
13-16 | Oneprusa. Kunetnueckas sHeprus. [loTeHnmanbHas sHEprus. 3aKOH COXPaHEHUsI MEXaHUYECKOW SHEPTHH. 4 1
IIpuMeHeHne 3aKOHOB COXPaHEHUSI.
MpaKTU4eckne 3aHATHS 16
1- PaBHOMEpHOE M paBHOYCKOPEHHOE PSAMOJIMHEHHOE IBIKEHUE. [ BIDKEHHE Tela, OpPOIIEHHOT0 O YTII0M > 5

K TOpU3OHTY. Pelienue 3amay.




PaBHOMepHOC ABHUXKCHUC IO OKPYKHOCTH. Pemenne 3aJaa4.

3-4 | Cuna Tsixectu U Bec Tena. [leperpyska u HeBecomocTtsb. Pemienue 3aaau. 4
HccnenoBanue JBMKEHMs Teja MO NIEHCTBUEM IIOCTOSIHHON CHJIBI.
Cuna tpenus. Cuna ynpyroctu. Pemenue 3anad.
5-6 | 3akoH coxpaHeHue uMmnyJsbca. PeaktuBHOE NBHO>KEHUE. Pelienue 3amay. 4
HccenenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS OT Beca Tela.
Mexanunueckas padota u MmomHocTh. Koadduuuent noneznoro aevicteus. Penenne 3amay.
78 [ToreHunanbHas U KUHETUYECKAsl JHEPIUU. 3aKOH COXPaHEHMsI MEXaHUYeCKOM 3Hepruu. Pemenue 3anay. 6
M3y4eHne 3aK0Ha COXpaHEHHsI UMITYJIbCA U PEAKTUBHOIO ABH)KECHUS.
CoxpaHeHne MEXaHUYECKOW YHEPTUU NPH IBUKEHUU TeJa MOJ IEHCTBUEM CHJIbI TSYKECTH U YIIPYTOCTH.
Tema 2. Cooepacanue yueonozo mamepuana 28
OcHoBBI — -
MOITeKYIIAPHO OCHOBBI MOJICKYJ/ISIPHO-KMHETHYECKOH TEOPHH. I/Ez[eanbﬂbm ras.
usuicH 1 1-2 OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopun. Pazmepsl u macca MOJIEKYJI 1 aTOMOB. 5
Bbpoynosckoe nsmxenue. Auddysus. Cuiibl u 3HEprust MeXMOIEKYISIpHOro B3auMoieiicteusa. CtpoeHue
TEPMOMHHAMHIH ra3000pa3HbIX, KUAKUX U TBEpbIX Tea. CKOpOCTH ABMXKEHUS MOJIEKYI U UX U3MepeHue. M eanbHblil ras.
OCHOBBI MOJICKYJ/ISIPHO-KHHETHYECKOH Teopuu. I'a30BbIe 3aKOHBI.
3.6 JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMUHETHUECKON Teopuu ra3oB. Temmeparypa u ee 4
u3Mepenue. ['a3oBbie 3ak0HBI. AOCOTIOTHBIN HYNIb TeMIIepaTyphl. TepMoarHaMuUecKas IIKaja
TEMIIEpaTyphl. Y paBHEHUE COCTOSHUS HJICATIbHOTO ra3a. MossipHas razoBasi IOCTOSIHHAS
OcHoBbI TepMOAUHAMUKH. OCHOBHBIC IIOHATHS U ONIPeeICHH.
7-8 | OcHOBHBIE OHATHS U ONpesesieHusl. BHyTpeHHss sHeprusi cucTeMbl. BHyTpeHHsIs SHEprus 1ieaibHOro 2
raza. Pabora u Termsiora kak ¢popmsl niepeiaun s3Heprun. TemnoeMKkocTh. Y aenbHast TeMI0EeMKOCTb.
OcHoBbl TepmoanHaMuKU. [lepBoe HAYaJI0 TEPMOAUHAMHUKH.
9-12 | [lepBoe Havano TepMOIMHAMMKH. AuabaTHbI nporecc. [IpuHIMI AeHCTBHS TEIIOBON MAIlIUHBI. 4
KII/] TenmoBoro nBuraresns.
Bropoe Haya/10 TepMOAMHAMMKH.
13-16 | Bropoe Hauano tepMoaHaAMUKH. TepMOIMHAMHUYECKas IIKajga TeMuepaTryp. X0JIOAWIbHbIE MAlIUHBI. 4
TerioBble JBUTATENN.
Ilpakmuueckue 3anamus 12
Cgoiicta napoB. Mcmapenue u koHaeHcanys. HacbImeHHsbIi map u ero cBoicTBa. AGComoTHAsS U
1-2 | OTHOCUTEIbHAS BJIAXHOCTh BO3yXa. TOYKa pOCHI. 4

H3MmepeHue BIIaXHOCTH BO3IyXa.
Kunenne. 3aBUCHMOCTh TEMIIEPATYpPbl KUIIEHUS OT AaBiieHUs. lleperpeTslii nap U ero uCnoJjb30BaHUE B
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TCXHHUKCE.

CBolicTBa )XUAKOCTEH. XapaKTepUCTHKA KUJIKOTO COCTOSIHUS BelecTBa. [IoBepXHOCTHBIN C10it
KUJKOCTU. DHEPIHsi HOBEPXHOCTHOTO CJIOS. SIBJICHUS HA TPAHUIIE KUIKOCTH C TBEPBIM TEIIOM.
OcnoBHoe ypaBHeHre MKT. DHeprus TermioBoro A1BuxeHus Mosiekys. Pemenue 3anay.

[\

VYpaBHEHHE COCTOSIHUSA UAEAIBHOTO ra3a. M3o-npoueccel. BHyTpeHHAA 3HEprus 0THOATOMHOIO rasa.
IlepBbIil 3aKOH TepMOAMHAMUKH. Pemenue 3anay.

[\

7-8

M3MeHeHne BHYTPEHHEH SHEPTHH B IPOIIECCE TEIUIONEPEIadr U COBEPIICHHS PaOOTHI.
Brnaxxnocts Bo3nyxa. [loBepxHocTHOE HaTshkeHue. KanusuisipHele ssBneHus. Pemenue 3anauy.
M3mepeHne noBepXHOCTHOI'O HATSHKEHUSI JKUJAKOCTH.

Tema 3.
DIeKTpoANHAMUKA

Cooepotcanue yueonozo mamepuana

26

1-2

duexktpuueckoe moJie. 3akoH Kysnona. /[u3/1eKTPUKH B 3JIEKTPHYECKOM IOJI€.

DneKTpuuecKue 3apsiabl. 3aKOH coxpaHeHus 3apsaa. 3akon Kymona. Dnexkrpuueckoe nojue. Hanpsoken-
HOCTb 3JIeKTprudeckoro nous. [Ipuniun cynepno3uiun nosieii. Pabora cuit aeKTpocTaTuyeckoro mois.
HOTCHHI/Ia.TI. Pa3nocts IIOTCHIIMAJIOB. CBa3p MCKAY HAIIPAKCHHOCTBIO M PA3SHOCTBIO MOTCHINATIOB 3JICK-
Tpuueckoro nodst. [lonspuzanus audnexktpukos. [IpoBogHUKY B dnekTpudyeckoM noine. KonmeHncaTopsi.
CoenuHeHne KOHJIEHCATOPOB B 0aTapero. DHEPrusl 3apsHKEHHOTO KOHIEHCATOpa. DHEPTHUs AIEKTPUIECKO-
O TOJIS.

\S]

3-6

3aKoHbI MOCTOSTHHOTO TOKA. 3akoH OMa 15 yyacTka nenu 6e3 IJC.

VYcnoBust, He00X0AUMBIE Il BOSHUKHOBEHMS U MOAJIEPKaHUS JIeKTprueckoro Toka. Cuia Toka U 1mjoT-
HOCTb TOKa. 3akoH Oma juist yuyactka uenu 6e3 3JC. 3aBUCUMOCTD ANEKTPUYECKOTO COIPOTUBICHUS OT
MmarepHaia, JJIMHbI U IO U MONePEeYHOro CeYeHUs MPOBOJHUKA. 3aBUCUMOCTD JIEKTPUUYECKOTO CO-
MPOTHUBJICHUSA IPOBOJHHUKOB OT TEMIICPATYPHI.

7-10

3axoH OMa 1191 MOJTHOH IIEIH.

DIIEKTPOABMIKYIIAS CHJIa UCTOYHHUKA TOKA. 3akoH OMa 115 morHo# uenu. CoeAMHEHNE MPOBOIHUKOB.
CoennHeHHE UCTOYHUKOB JIEKTPUUECKOM 3Hepruu B Oartapero. 3akoH Jlxxoynsa-Jlenna. Paborta u momi-
HOCTb 3JIEKTPUYECKOT0 TOKa. TenaoBoe AEeNCTBUE TOKA.

11-12

JIEKTPUYECKUH TOK B IOJYIIPOBOIHUKAX.
CobcTBeHHast MPOBOIUMOCTH MOJIYIIPOBOAHUKOB. [101ynpOBOHUKOBBIE TPUOOPHI.

13-16

MarnutHoe noJie. 3akon Amnepa. Cuiia Jlopenua.

BexTop MHIYKIIMKM MarHUTHOTO ToJis. JIelCTBHE MarHUTHOIO MOJIs HAa MPSIMOJIMHEHHBIN TPOBOJHUK C TO-
koM. 3akoH Amrnepa. BzaumopeiicTBre TokoB. MarHUTHBIN OTOK. PaboTa 1o mepeMenieHnto mpoBoJHIKA
C TOKOM B MarHUTHOM mnoJie. JlelicTBue MarHuTHOTO 1oJisi Ha ABKynmiics 3apsan. Cuna Jlopenna. Onpe-
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ACJIICHUE YACIBbHOI'O 3apsaa. YCKOPI/ITGJ'II/I 3apsAKCHHBIX YaCTHII.

Hpakmultecmte 3anamusn

10

1-2

3akon Kynona. HanpsixenHocts nosist. Pemenue 3agay.
[IpoBOAHMKY M AUAIIEKTPUKH AIIEKTpUUECKOM MoJe. Pemenue 3aaau.

3-4

OHeprus 3apskeHHoro tena. PazHocTs noreHuuanos. HanpsbxkeHHOCT U HanpsbkeHue. Pemenue 3anad.
DIEKTPOEMKOCTh. DHEPTrUs 3apsLDKEHHOT0 KOHIeHcaTopa. Pemenue 3anay.

5-6

3akon OMa ains yuacTtka nenu. [locnenoBarensHoe U mapauieIbHOE COeIMHEHUE MPOBOIHUKOB. PaboTa u
MOIIHOCTh TOKa. Pemenue 3anay.

Wzyuenue 3akona Oma 715l y4acTKa Ienu

DneKTpoABMKYIas cuia. 3akoH Oma JJ1s oJIHOU 1enu. Pemenue 3anay.

7-8

Maruuthsiii notok. 3akoH Ammnepa. Cuina Jlopenna. Pemenue 3amay.
DneKTpoMarHuTHas MHAYKIUsA. BuxpeBoe snekrpuueckoe mose. CaMOMHAYKIHS. DHEPTHUsl MArHUTHOTO
moist. Pemrenue 3aayq.

\S]

Tema 4.
Konebanus
U BOJIHBI

Cooeporcanue yueonozo mamepuana

12

Mexanuuyeckne KoJie0aHusl.

KonebartenbHoe nmwxkenue. ['apmonndeckue konedanus. CBOOOTHBIE MEXaHUUECKHE KOJIeOaHUsI.
JIuneiinple MeXxaHHYECKHUE KOaeOaTeIbHbIE CUCTEMBI.

[IpeBpartenue sHepruu Npu KonedaTeIbHOM ABIKeHUU. CBOOOAHBIE 3aTyXarOIINe MEXaHHUECKHEe KoJie-
Oanusi. BeiHyK/IeHHbIE MEXaHMYECKUE KOJIeOaHusI.

\S]

34

Yupyrue BoJIHBI.
[Toniepeunblie U MPOJIOJIbHBIE BOIHBI. XapaKTepUCTUKHU BoJHBL. HTepdepenus BonH. [lonsaTue o au-
¢dpakuuy BoJH. 3BYKOBBIE BOJHBI. YJIBTPa3BYK U €ro NIPUMEHEHHE.

5-8

DJIeKTPOMAarHUTHbIE KOJIeOaHUS.

CBoOOIHBIE AIEKTpOMArHuTHLIE Kojebanus. [IpeBparienue sHEpruu B KoleOaTeTbHOM KOHTYpE. 3aTyxa-
IOIIIHE AJICKTPOMArHUTHBIE KosieOanus. [ eHepaTop He3aTyXaromuX dJIEKTPOMArHUTHBIX KOJIeOaHUH.
BreinykneHnsie anekTpudeckre konebanus. [lepemennsiil Tok. ['eneparop nepemMeHHoro Toka. EmMkocT-
HO€ Y MHJIYKTUBHOE COMTPOTUBIICHHS IEPEMEHHOT'O TOKA.

9-10

3akon OMa 1715 3J1eKTPHYECKOH LeNHu NepeMeHHOI0 TOKA.
Pa6oTa u MoutHOCTE IEpeMeHHOTo ToKa. ['eHeparopsl Toka. Tpanchopmatopsl. TOKH BEICOKOM 4aCTOTHI.
[TonydeHue, nepegayda u pacupeieleHUE JEKTPOIHEPTHH.

12



11-12

DJIeKTPOMATHUTHbIE BOJHbI. JJIEKTPOMATHUTHOE 1M0JIe KAK 0CO0bIii BUJ MaTepuM.
DIEKTPOMArHUTHOE TOJIe KaK 0COOBIN BU MaTepPHH. DIEKTPOMArHUTHBIE BOJHBL. OTKPBITHIN KoJeOa-
TEJIbHBIN KOHTYP.

[\

Hpaxmuuecxue 3aHAmMuUA

Mexannueckue konebanus. Kunemarnueckue xapakTepuCTUKH KoJiebaTeabHOro IBrKeHMs. Pemenue
3az1ad.

Yrupyrue konebanus. MatemaTudeckuii MasTHUK. Pe3onanc. Pemenue 3anay.

Mexannueckue BOJHBI. 3BYK. Pemenue 3amay.

M3ydeHne 3aBUCUMOCTH MepuoJia KoJieOaHN HUTSHOTO MasiTHUKA OT JAJTUHBI HUTH.

o

3-4

[Tepemennsbii Tok. Pemenne 3aaay.
Onekrpuueckue konebanusi. KonebarensHsblii KOHTYp. Pemenue 3amay.
DJIeKTpOMarHuTHBIC BOJIHBI. Penienue 3amay.

Tewma 5.
Ontuka

Cooepotcanue yueonozo mamepuana

1-2

IIpupona ceera.
CxopocTb pacnpocTpaHEeHHs CBETa. 3aKOHBI OTPAKEHUS U MpesnoMieHus ceera. [loaHoe oTpaxkeHue.
JIunzel. ['na3 kak ontudeckas cucrema. OnTuyeckue NpuOOopHI.

\S]

3-4

BouanoBble cBoiicTBa cBeTa. UHTEepepeHuns ceera.

Nntepdepeniius cBera. KorepeHTHOCTh CBETOBBIX Jydel. THTepdepeHIys B TOHKUX miieHkax. [Tonockl
paBHoii TonuHbl. Konbua Hetotona. Mcnonb3oBannue nuTepdepeHny B HAyKe U TEXHUKE. PEHTreHoB-
ckue Jiyun. VX nmpupoza u cBOWCTBa.

BosHoBble cBoiicTBa cBera. JIudpakuus ceera.
Hudpaxius ceeta. Audpakius Ha eny B napaiienbHbx Tydax. Judpakiuonnas pemerka. [lonstue o
rojorpaduu. [lonsgpuzaius nonepevyHbIX BOJIH.

7-8

BouanoBble cBoiicTBa cBera. [lonsipusanus ceera.
[Tonspusanus csera. J{BoliHoe nyuenpenomienue. [lomsiponnsl. Jlucnepcus cera. Buasl ciekTpos.
Crnextpsl ucmyckanusi. CeKTpbl NOTJIOMEHU. Y IbTpaguoIeTOBOE M HHPPAKPACHOE U3ITYUCHHE.

[\

Hpakmuqecmte 3anamus

1-2

3aKoHBI paclpoCcTpaHEHUs U OTpaxkeHus cBeta. [Ipenomnenue cseta. [lonmHoe BHyTpeHHEE OTpaKEHHE.
JIun3el, ontrueckue mpudopsl. ['na3. Pemenue 3amay.

[\

34

Hucniepcust u uatepdepenus ceera. Judpaknus u nonsipuszaius csera. Pemenue 3amay.
N3yuenne naTeppepeHny u Audpaxiuy cBeTa.
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5-6 | U3nydenus u cnekTpsl. Pemenue 3anay. 2
Tema 6. Cooeporcanue yueonozo mamepuana 8
DJIEMEHTHI
. KBanToBas ontuka.
KBAHTOBOH 1-2 | KBanroBas runotesa [Inanka. @otonsl. BHemnuii porosnekrpuuecknii agdexr. Buyrpennuii potodd- 2
usuicH dexT. Tunsl GoTOI7TEMEHTOB.
PDu3uKa aroma.
3-4 | Pa3BuTHE B3IUIAI0B HA CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopoa. SnepHas 2
MoJienb aroma. OnbiTel J. Pezepdopna. Moaens atoma Bojoposaa no H. bopy. KBanToBbie renepaTopsbl.
®Du3nKka aTOMHOI0 S1/pa. 3aKOH PaJUOAKTHBHOI0 pacnaja.
EcrecTBeHHas1 paliOaKTUBHOCTh. 3aKOH ParoaKTUBHOTO pacnana. CriocoObl HaOIIOAEHUS U PETUCTpPa-
5-6 | uuu 3apsokeHHbIX yacTtuil. Dddext BaBunosa-Uepenkoa. CtpoeHue aromHoro saapa. Jlegext maccsl, 2
SHEPrus CBSI3U U yCTOMUMBOCTb ATOMHBIX siiep. SnepHble peakiuu. MckyccTBeHHas paJuOaKTUBHOCTb.
Jenenue Tsoxensix saep. Llennas snepHas peakius. Ynpasisemas LIeTHas peakius. S aepHslil peakTop.
®uzuka atoMHOro sapa. [losyyenne paguoakTUBHBIX H30TONOB M MX PUMEHEHHe.
7-8 | Ilomy4yeHne painoOaKTUBHBIX U30TOIIOB U UX MPUMEHEHHE. bronornueckoe nelicTBre paguoaKTUBHBIX 2
U3JTy4eHU. DJIeMEeHTapHbIe YaCTHIIbL.
Ilpakmuueckue 3anamus 4
19 ®oronsl. DoTo3pdext. Moaens atoma Pezeppopaa-bopa. Meronbl peructpanuu 3aps>KeHHbIX YacTHII. )
PannoaktuBHOCTE. Pemienue 3amay.
34 CocTaB aTOMHBIX siiep. SaepHble peakuu. DHeprusl CBsI3U aTOMHBIX si7iep. DHEPreTUYECKHUI BBIXOJ 7

AIEpHBIX peakuui. Pemenue 3anay.

I[J'I}I XapPaKTCPUCTHKHU YPOBHA OCBOCHHA yqe6Horo MaTcpHraia UCIIOJIb3YIOTCA CIICAYIOIINEC 0003HaYCHHS:

1. O3HakoMHTENbHBIN (Y3HABaHHE paHee N3YUEHHBIX 0ObEKTOB, CBOMCTB);
2. PenporyKTHUBHBIN (BBINOJHEHNE ACSITEILHOCTH MO 00pasily, HHCTPYKIIMU WJIH MO/ PYKOBOACTBOM)
3. IIpotyKTUBHBIH (TUIaHUPOBAHHUE U CAMOCTOSTEIBHOE BHITIOJIHEHUE JIEATEbHOCTH, PellIeHHe TPOOJIEMHBIX 3a1a4)

14



3. YCJIOBUSA PEAJIN3AIIAN YYEFHOM JUCIUILINHBI

3.1. TpeGoBanuss K MUHUMAJIbHOMY MAaTEePHAJIbHO-TEXHHYECKOMY 00ecredeHn 0

Peanuzanus yueOHOM TUCHUTIIMHBI OCYIIECTBIISCTCS B YUEOHBIX ayTUTOPUSIX:

Ne 301 tun «YuebHasi ayauTopus JUisl JEKIMOHHBIX W TPAKTUYECKUX 3aHATHUI»
MPEACTABISIET COOOM CHEMaJbHOE TMOMEIIEHHE, OOOpYAOBAHHOE I NPOBEICHHUS
3aHSATAA TIO OJHOM WM HECKOJbKUM JHUCIUIUIMHAM. AyYAUTOpHUS  OCHAIllEHA
CHEUHUAIU3UPOBAHHBIM O00OpyIOBaHUEM -  MeOenbl0 (CTONBI, CTYJbs), ayAUTOPHOMU
JIOCKOM, MPOEKTOPOM, HACTEHHBIM 3KPAHOM.

Ne 409 tun «Kabuner npeaHazHaueH s 1a00pPaATOPHBIX U MPAKTUYECKUX 3aHSATHUH,
JUIs y4eOHOM MpaKTUKW» MPEACTaBIACT COOOM CHEeHUAIM3UPOBAHHYIO JA00OpaTOPHIO,
000pyIOBaHHYIO ISl MPOBEACHUS 3aHATUM MO aucuuiuiuHe «®Puszukay. Ayautopus
OCHAIlleHAa  CIEHHAIU3UPOBAHHBIM  JIa0OpPaTOPHBIM  00OpYAOBaHUEM,  MEOEIbIO

(J1aGopaTopHbIE CTOJIBI, CTYJIbs), Ay AUTOPHOU JTOCKOM.

3.2. UudopmanuonHoe obecnevyenue ooyuenus. [lepeyenb pekoMeHayeMbIX
yueOHbIX u3aanuii, UHTepHeT-pecypcoB, JONMOJTHUTEIbHOM JJUTEPATYPbI

OcHOBHblE UCTOYHUKU!

1. Ilaneiruna, A. B. ®u3uka [D1eKTpOHHBIN pecypc] : 1ab0paTOPHBIN MPAKTUKYM
s CI1O / A. B. Tlaneiruaa. — D7EKTpOH. TEKCTOBBIE TaHHBbIe. — (CapartoB :
[Tpodhobpazosanue, 2019. — 84 c¢. — 978-5-4488-0331-4. — Pexxum nocryma:
http://www.iprbookshop.ru/86155.html

2. Owuzuka. Mexannueckue kosiebanus. COOpHHK 3aJa4 C pelieHus MU [DJeK-
TpoHHbIH pecypc] : 3amaunuk ais CIIO / coct. b. K. JlanTeHKkoB. — DIeKTpoH.
TekcToBbie gaHHble. — Capartos : [IpodoOpazoBanue, 2019. — 164 c. — 978-
5-4488-0391-8. — Pexxum nocryna: http:// www.iprbookshop.ru/86468.html

3. Pomanoga, B. B. ®u3uka. [Ipumepsl pemienus 3aaa4d [ IEKTpOHHBIN pecypc] :
yueOHoe nocobue / B. B. PomanoBa. — DneKTPOH. TEKCTOBbIE JaHHBIE. —
MuHck : PecniyOnukaHCKuN MHCTUTYT NMPOGECcCHOHATBHOTO 00pa30oBaHuUs
(PHUIIO), 2017. — 348 c. — 978-985-503-737-9. — Pexum pocryna:
http://www.iprbookshop.ru/84903.html
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,ZZOI’ZOJZHume]Zbele UCMOYHUKU.

1. Jleryra, C. H. ®u3uka [DnexTpoHHsiii pecypc] : yaeonoe mocodue / C. H. Jle-
TyTa, A. A. Hakak. — DIeKTpOH. TEKCTOBbIEe JaHHbIe. — OpeHOypr : Open-
Oyprckuit rocyaapctBeHHbiid yauBepceutet, 9bC ACB, 2016. — 307 c. — 978-
5-7410-1575-9. — Pexxum noctyma: http://www.iprbookshop.ru/78852.html
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA JUCIHUIIJIMHBI

4.1. ®opmMbI 4 MeTOAbI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH s

KOHTpOJIL N OHOCHKa pPC3YyJIbTATOB OCBOCHUA JHCHUIIIMHBI

OCYHICCTBIIACTCA

IMpCrogaBaTCiIcM B IIPOLCCCC IMPOBCACHUA ITPAKTHYCCKHX 3aHATUM U JIa60paTOpHBIX

paGOT, TCCTUPOBAHMA, a TAKIKC BbIIIOJHCHUS 06y‘-IaIOH_[I/IMI/IC$I WHIWBUYaJIbHbIX

3aJIaHU, TPOEKTOB, UCCIEJOBAHUM.

[TpomexxyTounas artectanus mpoBoaAUTCs B popme audGepeHITMpoBaHHOTO 3a4eTa.

Pe3yabTaThl 00yueHus
(ocBOEHHbIE YMEHHUS, YCBOCHHbIC 3HAHMS)

@DopMBbI M1 METO/IbI KOHTPOJIAI 1
OLIEHKH Pe3yJbTATOB 00y4eHUs

»

»

Ymenus:

IIPOEKTUPOBATH PEISILUOHHBIE Oa3bI
JAHHBIX;

MCIIOJIB30BAaTh A3BIK 3aIPOCOB 11
IIPOTPaMMHOI'0 U3BJICUEHUS CBEICHUN U3

0a3 JaHHBIX;

HpaKTI/ILIeCKI/IG 3aHATHA,
BHCAYIUTOpHAA

caMOCTOsITeNIbHAs padoTa;

»

»

3Hanuqa:

OCHOBBI TEOpUHU 0a3 JaHHBIX;

MOJIETIN TaHHBIX;

OCOOCHHOCTH PEJIAIIMOHHON MOJIENN U
IPOEKTUPOBaHUE 0a3 TaHHBIX,
U300pa3uTEbHBIC CPE/ICTBA,
ucnoas3yemslie B ER-MonenupoBanny;
OCHOBBI PEJIALIMOHHON areopsl;
MIPUHIIAIIBI POCKTUPOBAHUS 0a3 TaHHBIX,
oOecrieueHre HEMPOTUBOPEUUBOCTH U
L[EJIOCTHOCTHU JAHHBIX;

CpelCTBa MPOEKTUPOBAHUS CTPYKTYp 0a3
TaHHBIX;

SI3bIK 3ampocoB SQL

IIpakTrueckue 3aHATHS;
BHEAYAUTOPHAs

camocTosATeNbHas paboTa;
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Paspador4uk:

DenopoB Asnexkcanap bopucoBuu

npenogaBareyb [J1a30BCKOro HH:KEHEPHO-IKOHOMHYECKOT0 HHCTUTYTA
(puunana) ®I'GOY BO «kI'TY numenun M. T.KanamuukoBa

PABOYAS IPOT'PAMMA YUEBHOW JUCHUILIMHBI
OU3UKA

AJIsl CTIeNNATbHOCTEl cpeaHero mpogecCHOHAIBLHOTO 00Pa30BaHUA

O0meoOpa3zoBaTeJbHbINA IUKJI
NPOrpaMMbl MOATOTOBKY CIIENMAJIMCTOB CPeIHEr0 3BEHA
09.02.11 Pa3pa0oTka u ynpasjeHue NPOrPaMMHBIM O0ecreyeHuemM
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