MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPAIINN

BPATCKHM IEJIIOJIO3HO-BYMAKHBIN KOJLTEK
®EJIEPAJIBHOI'O TOCY JAPCTBEHHOI'O BIO)KETHOI'O
OBPA3OBATEJIbBHOI'O YUPEX/EHWI
BBICIIETO OBPA30OBAHNAI
«BPATCKUI T'OCY JAPCTBEHHBIM YHUBEPCHUTET»

AOOKYMEHT NOAMNMWUCAH
ONEKTPOHHOW NOAMUCHIO

Ceptudukat: 025493C4E0B34808564BE6735EBB2702
Bnapeneu: CutoB Unbsi Cepreesuy
DeiictBuTeneH: ¢ 16.01.2023 go 10.04.2024

PABOYAS TIPOTPAMMA YYEBHOM JUCITATLIAHBI

duszuka

CrieninanbHOCTh

09.02.07 UndopManmoHHbIe CHCTEMbI M IPOrpaMMHpPOBaHUeE

KBanudukarys BbITYCKHUKA

AnmuHHUCTpaTop 6a3 TaHHBIX

bparck, 2023



Pabouas nporpamma y4eOHOM qUCIMIUIMHBL pa3paboTaHa Ha ocHoBe  DenepanbHOro
TOCYAapCTBEHHOTO 00Pa30BaTEIFHOTO CTAHIApTa CPEAHEr0 MPOPECCHOHATFHOTO 00pa30BaHUS

no criernanbaOCTH 09.02.07 UHDOpManmoHHbie cucTemsl U mporpammupoBanue ot 09.12. 2016
Ne 1547

Opranmzanus-pazpadoruuk: BIIBK ®I'6OY BO «bpl'Y»
Pa3paboruuk:

H.B. BepanukoBa, npenoaaBarensb kKadeapsl (GU3NKO-MaTEMaTHYECKUX U COIIMATIBHO-
T'YMaHUTapHbIX JUCLUUIUINH

Paccmotpena Ha 3acenanuu kadeapbl HHPOPMAIIMOHHBIX CUCTEM, TPOrPaMMUPOBAHUS U
aBTOMaTHU3AINHI

OT «__ » 2023 r. IIporokoin Ne
VYTBepKIeHa 3aM.JUPEKTOPA M0 YUeOHOH padboTe

JI.M. Konosasnosa

oT« » 2023 1.




COJEPKAHUE

1 TIACIIOPT PABOYEN ITPOI'PAMMBI VUEBHOU
JUCHUITIIMHBI

2 CTPYKTYPA U COJEPXXAHUE YYEBHOU JUCLIUIIJIMHBI
3 YCJIOBUS PEAJIM3ALIMM YUEBHO JIMCLIUTIIMHbI

4 KOHTPOJIb 1 OLIEHKA PE3VJIBPTATOB OCBOEHM
YYEBHOU JUCLHUITTIMHDBI

19

24



1. MACIHOPT PABOYEM [TIPOI'PAMMbBI YYEBHOM JUCHUITJINHBI
duszuka

1.1 O6sacTh npuMeHeHusi pado4eil MpOrpaMmbl

Pabouas mporpamma y4eOHOM NUCHIUTUTHHBI SBISIETCS YaCThIO TPOTPAMMBI ITOATOTOBKH
CIIEIUATIMCTOB CpeTHero 3BeHa 1o cnernuaibHocT 09.02.07 «MHbOopMalMOHHBIE CUCTEMBI U
POrPaMMHUPOBAHUEY CPEAHETO MPOPECCHOHATBHOTO 00pa30BaHus 0a30BOTO YPOBHS TEXHHYE-
CKOT'0 HaIpaBJIeHUs MOAroTOBKH. Pabouas mporpamma yd4eOHOM TUCIUILIMHBI MOYKET OBITh UC-
MOJIb30BaHa Jis1 0011e00pa30BaTeIbLHOM MOATOTOBKH CTYIEHTOB.

1.2 MecTo y4eOHOI JMCHUIIJIMHBI B CTPYKTYpPe NOATOTOBKH CIIEIIHAJUCTOB CPeHero
3BeHA

[TpodunpHas qucIUIUIMHA [UKIIA 001Ie00pa3oBaTeIbHON MOATOTOBKU

1.3 Hean u 3aga4u y4eOHOM THCHMILUIMHBI — TPeOOBAaHMS K pe3yJbTATaM OCBOCHUS
Y4eOHO# JMCIUIIHHBI:

Coneprxanue nporpammsl «Du3nka) HaIpaBIeHO Ha JOCTUKEHUE CIEAYIOIINX LIEIeH:

-OCBOCHUE 3HAHMI O (PYHJAaMEHTAIBHBIX (PU3MUECKUX 3aKOHAX W MPUHIIMIAX, JISKAIIUX B
OCHOBE COBPEMEHHOH (PM3MUECKOW KapTHHBI MUpa; HauOoJjiee BAXKHBIX OTKPBITUAX B 00JIaCTH
(GU3MKY, OKa3aBIIMX ONpPEIENSIONIEe BIUSHUE HA Pa3BUTUE TEXHUKH U TEXHOJIOIMH; METO/ax
HAYYHOT'O ITO3HAHUS IPUPOJIBL;

-OBJIa/ICHHE YMEHUSAMU IPOBOAUTH HAOJIIOJEHUS, IJIAHUPOBATh U BBIINOJHATH 3KCIEPU-
MEHTBbI, BBIABUIaTh TUIOTE3bl U CTPOUTH MOJEIH, IPUMEHATh NOJYYECHHbIE 3HAHUS 1O (U3UKE
I 00BSICHEHUST Pa3HOOOPa3HBIX (PU3MUECKUX SBICHUHA W CBOWMCTB BEUIECTB; MPAKTUYECKU HC-
H0JIb30BaTh (PU3UYECKUE 3HAHUS; OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYy4YHOH HH(poOpMa-
1y,

-pa3BUTHE TO3HABATENIbHBIX MHTEPECOB, MHTEUICKTYaJIbHBIX M TBOPUECKUX CIIOCOOHO-
CTeil B mpoliecce NpHOOpeTeHusl 3HAaHUW U yMEHUM Mo (U3MKE C MCMOJIb30BAaHUEM DPA3IUYHBIX
UCTOYHHUKOB MH(OPMAIIUHN U COBPEMEHHBIX MH()OPMAIIMIOHHBIX TEXHOJIOTHIA;

-BOCIIUTaHUE YOEKIECHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB MPHUPO/IbI, UCIOJIB30Ba-
HUS JOCTHXKEHUH (PU3MKM Ha OJ1aro pa3BUTHS YEJIOBEUECKOW LUBUIM3AMN; HEOOXOAUMOCTHU CO-
TPYJHUYECTBA B IPOLIECCE COBMECTHOTO BBIMOJIHEHUS 3a/lad, YBaXXKUTEJIBbHOTO OTHOLIEHHUS K
MHEHHIO OIIMOHEHTA MPU 00CYXKJIEHUH NMPOOIeM €CTEeCTBEHHO-HAYYHOT'O COJEpKAaHUS; TOTOBHO-
CTH K MOPaJbHO-ITHUECKON OIEHKE MCIIOJIIb30BaHMsI HAyYHBIX JOCTH)KEHUM, YyBCTBA OTBETCT-
BEHHOCTH 3 3allUTy OKPYXKarollel cpenbl;

-MCTI0JIb30BaHUE NMPUOOPETEHHBIX 3HAHUN M YMEHUH JJIs pEelIeHUs MPAaKTUYECKUX 3a/1ad
MOBCEHEBHOM KU3HU, obecnieueHusi 0€30MacCHOCTH COOCTBEHHON JKMU3HHU, PALlMOHAIBHOTO MPH-
POJIOTIONIB30BAaHUSL M OXPaHbl OKPYXKAlOIIeW Cpelibl, BO3MOKHOCTh MPUMEHEHUS 3HAaHUM IIpH pe-
IIEHUH 3a/1a4, BO3HUKAIOIIUX B MOCIeIyoueil npodecCHoHalIbHON e TeTbHOCTH.

OcBoenue conaepxaHusi ydeOHON MUCHHUIUIMHBI «DU3MKa» 00ecrnednBaeT JOCTHKCHUE
YUYalIUMUCS CIEAYIOLUX Pe3yJIbTaTOB:

JIMYHOCTHBIX:

-4yBCTBA FOPJIOCTU U YBAKEHHS K UCTOPUU M JIOCTUKEHUSAM OTEUECTBEHHOH (PU3NUECKOM
HayKH: (pU3MYECKH IPaMOTHOE MOBEACHHUE B NMPO(ecCHOHATBHOMN JesSTebHOCTH U OBITY IIpH 00-
paleHny ¢ MpudopaMu U yCTPOICTBaMH;



-TOTOBHOCTH K NMPOJODKEHUIO 00pa30BaHMs M MOBBIMICHUIO KBATH(PHUKALKUU B U30paHHOM
po)eCCHOHAIBHON JIEATEILHOCTH U OOBEKTUBHOE OCO3HAHHME (M3MYECKUX KOMIIETCHIIMA B
ITOM;

-YMEHHE HCIOJb30BATh JAOCTHIKEHHSI COBPEMEHHON (M3NYECKON HAyKH U (U3NYECKUX
TEXHOJIOTUH JIJIs1 TIOBBIICHUS COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS B BHIOPAHHON Mpo-
(beccnoHaIbHOM 1EATENIbHOCTH;

-YMEHHE CaMOCTOSITENIbHO J0OBIBATh HOBBIC i ce0st (pu3MuecKue 3HAHUS, UCIOIb3YS
JUIsl 3TOTO JIOCTaTOYHbIE UCTOYHUKH HH(OpPMALIUH;

-YMEHHUE BBICTPaUBaThb KOHCTPYKTHBHBIE B3aUMOOTHOILIEHUS B KOMAHJE 0 PELICHUIO
00IIMX 3a7a4;

-YyMEHHUE YIPaBJIATH CBOEH I103HABATEIBHOW AEATENBHOCTHIO, NPOBOJUTH CaMOOLIEHKY
YPOBHSI COOCTBEHHOT'O MHTEILIEKTYaJIbHOTO PA3BUTHS;

MeTanpeAMeTHbIX:

-MCII0JIb30BaHUE PA3JIMYHBIX BUJOB IIO3HABATEIBHONW AEATENBHOCTU JUIsl peleHus pu3u-
YECKHUX 3a/1a4, IPUMEHEHHE OCHOBHBIX METO/10B NIO3HAHMsI (HA0JII0I€HNUS, ONIUCAHUS, U3MEPEHMUS,
SKCHEPUMEHTA) JUIsl U3YYEHUS pa3IMUHbIX CTOPOH OKpYXKaroIllel 1eHCTBUTENbHOCTH;

-HCIIOJIb30BaHNE OCHOBHBIX MHTEIIICKTYAIbHBIX OTEpaIlHii: TOCTAHOBKHU 3a/1a4i, POopMy-
JMPOBAHUS TUIOTE3, aHAJIN3A U CUHTE3a, CPAaBHEHUs, 0000ILIEHNS, CUCTEMAaTU3al[1H, BBIBICHUSA
NPUYHMHHO-CJIEICTBEHHBIX CBSI3€H, IOMCKA aHAIOTOB, (DOPMYIHUPOBAHUS BHIBOAOB JIJISI U3YUYEHUS
pas3IMYHBIX CTOPOH (PU3HUECKUX OOBEKTOB, SIBJICHUI U MPOLECCOB, C KOTOPHIMU BO3HMKAET He-
00X0JIMMOCTH CTAKUBATHLCS B PO ECCHOHATBHON cdepe;

-yMEHHME T€HepUpOBaTh UIEH U ONPEAEIATh CPEACTBA, HEOOXOMUMBIE Ul UX pean3a-
LHn;

-yMEHHE HCIOJIb30BaTh Pa3IMuHble UCTOYHUKH JJIs MOJy4deHus (usnueckoi uHpopma-
WU, OLICHUBATh €€ I0OCTOBEPHOCTH;

-YMEHHE aHAJIM3UPOBATh U MPEACTABIATh HHPOPMALIUIO O PA3JIUYHBIX BUAX;

-yMeHue MyOJINYHO MPEACTaBIATh PE3YJIbTaThl COOCTBEHHOI'O MCCIIEJOBAHMSI, BECTH JMC-
KyCCHH, JOCTYIHO U FapMOHUYHO coYeTas cojiepkaHue U (Gopmbl mpeacraBiseMoil nHdpopma-
LHn;

NMpeIMeTHbIX:

-c()OPMHUPOBAHHOCTD IMPEICTABICHUN O poJIM U MecTe (PU3UKU B COBPEMEHHON Hay4HOMH
KapTHHE MUPA; MOHUMaHue (U3NYECKON CYLTHOCTH HaliroaeMbix Bo BeeneHHOM siBneHuit, po-
1 GU3UKH B POPMHUPOBAHUH KPYyro3opa U (PyHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JIJIs pellie-
HUS IPaAKTHUECKUX 3aj1ay;

-BJIaJICHUE OCHOBOIOJAraloUMMHI (U3NYECKUMHU MOHATHIMH, 3aKOHOMEPHOCTSIMH, 3aKO-
HaMHM U TEOPUSMH; YBEPEHHOE UCIIOJIb30BaHUe (PU3NYECKON TEPMUHOIOIUN U CUMBOJIUKHY;

-BJIaJICHUE OCHOBHBIMU METOJIaMU HAy4YHOTO MO3HAHHUA, UCIOJIb3YEMBbIMU B (U3UKE; Ha-
OJII0/IeHHEM, OITCAHUEM, U3MEPEHUEM, FIKCIIEPUMEHTOM,;

-yMeHusi o0palaTheIBaTh pe3yJabTaThl U3MEPEHHM, OOHapyXUBaTh 3aBUCUMOCTb MEXIY
(GU3NUECKUMU BeTMUUHAMH, OOBSICHATH NOJTYYECHHBIE PE3YNIbTAThl U JICJIaTh BHIBOJIBI;

-c)OpMHUPOBAHHOCTH YMEHHUSI peliaTh (hU3NUecKue 3aauu;

-c()OPMHPOBAHHOCTH YMEHUS IPUMEHSITD MOJIy4YEeHHBIE 3HAHUS JUIsI 0OBSCHEHUS YCIOBUN
npoTeKaHus (U3NYECKUX SIBIEHUH B IMpHpoje, MpodecCHOHANbHONU cdepe W s NPUHATHUSL
MIPaKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HU;

-c(hopMUpPOBAaHHOCTH COOCTBEHHOM MO3UIMM MO OTHOLICHHIO K (uznyeckoit mHpopma-
IIUH, TT0JTy4aeMOM U3 peajbHbIX HICTOYHUKOB.



AnmuHucTpaTop 0a3 JaHHBIX JTOJDKEH 00siafiaTh O0LMMHM KOMIETEHIUSIMH, BKIIIOYAt0-
[IUMH B ce0sI CTIOCOOHOCTE:

OK 01. BsiGupats crioco0Obl pemeHus 3a1a4 npohecCHOHATbHON AEATEIbHOCTH, IIPUMe-
HUTEJIBHO K PA3JINYHBIM KOHTEKCTaM.

OK 02. Mcnonbs30BaTh COBPEMEHHBIE CPECTBA TIOMCKA, aHAJIN3A U UHTEPIIPETALlUN UH-
dbopmaruu 1 UHGOPMALIMOHHBIE TEXHOJIOTHH ISl BHIIOTHEHUS 3a7a4 Ipo(hecCHOHATBbHOM Jesi-
TEIbHOCTH.

OK 04. D¢ddexTrBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJUICKTUBE U KOMaH/IE.

OK 05. OcyuiecTBiATh yCTHYIO M IMCbMEHHYK0 KOMMYHHUKAIIMIO Ha FOCY1apCTBEHHOM
s3pike Poccutickoii @enepanuu ¢ y4eToM 0COOCHHOCTEH COITMATIBHOTO M KYJbTYPHOT'O KOHTEK-
cTa.

OK 06. [TposBISATh IpaXXIAHCKO-MIATPUOTUYECKYIO MO3UIINIO, JEMOHCTPUPOBATH 0CO3-
HaHHOE MOBE/ICHUE HAa OCHOBE TPAJAMIIMOHHBIX 00IIEYeTI0BEYECKHX [ICHHOCTEH, B TOM YHCIIE C
Y4eTOM rapMOHU3ALUN MEKHAIMOHAIBHBIX U MEXPEJIUTHO3HBIX OTHOLICHUH, TPUMEHSTH CTaH-
JApThl AHTUKOPPYILIMOHHOTO ITOBEICHMSL.

OK 07. CopelicTBOBaTh COXPaHEHUIO OKPYXKAIOIIEH Cpelibl, pecypcocOepexeHHIO, Mpu-
MEHSITh 3HaHUS 00 N3MEHEHUH KJIMMaTa, IPUHIUIIB O€pEXIIMBOTO MPOU3BOACTBA, 3()(HEKTUBHO
JEICTBOBATDH B YPE3BBIYANHBIX CUTYAIIHSIX.

OK 09. Tlonp3oBarbest MpodecCHOHANBHON JOKYMEHTAIMeH Ha TOCY1apCTBEHHOM U
WHOCTPAHHBIX SI3bIKAX.



2 CTPYKTYPA U COJIEP)KAHUE YUEBHOM

JUCHUIINHBI

2.1 O0bem yyeOHOM AUCHMILVIMHBI U BUbI Y4eOHOH padoThl

Bun yueOHo# padoThI

O0BéM yacoB

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 78
Oo0s3aTesIbHAsI Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 78
B tom unciie:

TeopeTnueckue 3aHATUA 39
IIpakTueckue 3aHATUA 17
nabopaTopHbBIE PaOOTHI 22

ITpomexxyrounas arrectanus B popme nuddepeHimpoBanHoro 3auéra




2.2 TemaTn4yecKMil IJIAH U cOJAepkaHMe YUeOHOH TucHMIIMHBI Pu3uKka

Ne | Conep:xxanmne yueOHOro MmarepuaJjia, JadopaTopHblie TpeOGoBanus K pe3yibTaTaM O0CBOCHUS M C- ®opmu
3aHsl | padoThl, caMocTosITeIbHAS padoTa o0yyawmmxcs. | Koji-Bo 4acoB | HMIIMHBI pye-
TUSA Bc | B tom MbIe

ero | yucie o0mme
10 BH- KOM-
JAaM 3a- NeTeH-
HATHI 197071
1 2 3 4 S 6
Beenenue 2
®duszuka — pyHIaMeHTanpHas Hayka o npupoje. Ecre- Hmets mpeactaBieHue 006 €CTECTBEHHO - Hayd-

1 CTBEHHO — Hay4YHbI METO/]I IO3HAHUS, €T0 BO3MOXKHO- 2 HBIIl METOJe TMO3HaHus, ero Bo3MoOkHOCTAX u | OK 02

CTH U TPAHULIBI IPUMEHUMOCTH. rpaHuLaX MPUMEHUMOCTH, SKCIEPHUMEHTE Kak
DKCIepUMEHT U TEOPUH B IPOLECCE MO3HAHUS TPU- METOJIe MO3HaHUsl MPUPOAbI, yMeTh BbUUCIATH | OK 05
ponel. Poisib sKcIIepuMeEHTa U TEOPUH B IIPOLIECCE T10- MOTPENIHOCTH U3MEPEHUH (PU3NMUECKUX BEIUYHH,
3HaHus npupoasl. .Ilorpemnoct usmepennit puznye-
CKHX BEJINYMH.
Paznen 1 Mexanuka 8

Tema 1.1 Kunematuka
[TpakTrueckoe 3ansaTue Ne | 2 3HaTh: BUJIbl MEXaHUYECKOIO JBUKECHHUS B 3aBU-

2 | Mexanunueckoe neuxenue. [lepemenienue. [1yTb. cuMocCTH 0T (hopMbl TpaekTopuu u ckopoctu re- | OK 01
CxopocTtb. PaBHOMEPHOE NPAMOIIMHENHOE IBUKEHHE. pEMEILEHUS Tela; MOHATHS TPACKTOPUH, ITYTH,
VYckopenne. PaBHonepeMeHHOE IPSIMOJIMHEWHOE JBU- IIEPEMENIECHUS; YTIIOBOM CKOPOCTH, IEPHO/IA, OK 02
KeHue. [[BUKeHHne 10 OKPYKHOCTH 4acTOTBI BpaIllEHUs, LIEHTPOCTPEMHUTEILHOTO

YCKOPEHUS OK 04
yMeTh: (OPMYIHPOBATH OHATHUS: MEXaHUYECKOE
JIBUJKEHHE, CKOPOCTh, YCKOPEHHUE, CUCTEMA OT- OK 05
cyera.




Crtpoenue ra3000pa3HbIX, KUIKUX U TBEPIBIX TEIL.
WneanbHelii raz. /laBnenue raza. OCHOBHOE ypaBHEHUE

KMHETUYECKOW HEpruei MOJIEKYJ U TeMIIepary-
pOH; CTpoeHue ra3000pa3HbIX, KHUJIKUX U TBEP-

Tema 1.2 OK 07
3akonbl fuHamukn Heotona. Cuibl B Mexanuke. Um-
MyJbC. OK 09
[TpakTuueckoe 3ansatue Ne 2 3HATh: OCHOBHYIO 3aJ]auy IUHAMUKH, TOHSITUS
[lepssriit 3akon Hetotona. Cuna. Macca. Ummysnbc. 2 MaCChl, CHJIbI, UMITYJIbCA, 3aKOHBI HbI0TOHA; 32-
Bropoii 3akon Hetotona . Tpetuii 3akon HeroToHa. KOH BCEMHUPHOTO TATOTEHUS; YMETh: Pa3iNvaTh
3aKOH BCEMUPHOIO TArOTEHUS. ['paBUTALIMOHHOE TOJIE. MIOHSITUS BECA U CUJIBI TSHKECTU, OOBSICHUTH T10-
Cuna TspKecTH. HSTHE HEBECOMOCTH
Bec. CriocoOw1 n3mepenust macchl Tena. Cuiibl B Mexa-
HUKE.
[TpakTrueckoe 3austue No 3 2 3HaTh: ONpeeeHne UMIyJbca Teja, 3aK0H COo-
3aKOH COXpaHEHMs UMITyJIbca. PeakTHuBHOE JIBUYKEHUE XpaHEHUs! UMIIyJIbca, IPUMEHEHHE 3aKOHA CO-
XpaHeHUs! UMITYJIbca
YMeTb: 00BSCHATH CYTh PEAKTUBHOTO JBUKEHHUSI
Pabora cunbl. Pabota moTeHMansHbIX cuil. Mor- 2 3HATh: MOHATHS PaOOTHI, MEXaHUYECKOH dHEP-
HOCTh. DHeprus. Kunernueckas sneprus. [loreniu- r'uH, €€ BUIOB, 3aKOH COXpaHEHUsI MEXaHUYe-
ajbHas HHEPrus. 3aKOH COXPaHEHUsI MEXaHUYECKON CKOW SHEpruy;
sHeprun. [I[pumMeHeHre 3aKOHOB COXPaHEHHUSI. YMETh: OOBSICHATh DPa3INYMe B BUIAAX MEXAHU-
YECKOM DHEPruu
Paznen 2
Mouaexyasipnas ¢pusnka. Tepmogunamuka 12
Tema 2.1
OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOIl TeOpuu
OCHOBHBIE TIOJIO)KEHUST MOJIEKYISIPHO-KUHETUYECKON 2 3HATh: OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-
Teopun. Macca u pa3Mepsl MOJIEKYI U aTOMOB. bpo- KHHETHYECKON TEOPUH, TIOHSITHS: UACATBHOTO OK 01
yHOBcKoe aBmxenue. uddysus. Cuiibl u sHeprus rasa, BaKyyma, TeMIlepaTypbl, AaBJIeHUs, Opo-
MEXMOJIEKYJIIPHOTO B3aUMO/ICHCTBUSI. YHOBCKOE JBMXKEeHHE, TUPDY3UH; CBA3h MEKIY OK 02




MOJ'IGKy.]'I?IpHO-KHHCTPI‘IGCKOﬁ TEOpHH I'a30B.

IIBIX TEJI,

[Ipaktuueckoe 3anstue Ne 4

AOCOIOTHBIN HYJIb TEMIIEpATyphl TepMoarnHaAMUde-
CKasl IIKaJIa TeMIIepaTyphl.

VYpaBHEHHE COCTOSHUS UI€aIbHOrO0 ra3a. MossipHas
ra3zoBas nocrostHHasi. Mizomporueccsi.

YMETh: OOBSICHUTH CBSI3b CPEIHEH KMHETUYECKOM
HHEPrUHU MOJIEKYJ C TEPMOJINHAMUYECKON TEM-
nepaTypoi; CTPOUTh M YUTATh rpauKu U30IPO-
LIECCOB; OOBACHATh PU3NUECKUI CMBICI I1OCTO-
AHHOU boJsiblIMaHa, pemars 3a4a4y ¢ UCIONIb30-
BaHueM OocHOBHOro ypaHeHuss MKT , Ha onpe-
JICJIICHAE MAacChl U pa3Mepa MOJIEKYJI, KOJINYECTBA
BELIECTBA, MOJIIPHOM MaccChl;

YMeTh: 00BSCHIATD HU3UIECKHIA CMBICI MOJISIP-
HOM ra3oBOM ITOCTOSIHHOM, pellaTh 3a1a4u C UC-
II0JIb30BaHNEM ypaBHeHUs1 MenneneeBa- Kina-
NepoHa, YUTaTh U CTPOUTH rPpauKU U30IPO-
LIECCOB

Tema 2.2 OCHOBBI TEPMOIHMHAMHKH

IIpakTrnueckoe 3ansatue Ne 5

Buytpennsis sneprusi. Pabota u ternora kak Gpopmbl
nepeaadn SHEeprun. Termno€MKOCTb. Y 1eabHas TeIo-
E€MKOCTh. YpaBHEeHHE TerioBoro 6ananca. [lepBoe Ha-
4aJio TepMOJIMHAMUKU. Aa0aTHBIN MpoLecc.
[Ipunuun nevictBus temnosoit mamuubl. KITJ] Tenio-
BOro ABurarens. Bropoe Hauano TepMOAMHAMHUKH.

3HATh: (GU3UYECKUN CMBICI MIOHATHS TEPMOIH-
HAaMHYECKOW CUCTEMBI, IIPOLIECCA, BHYTPEHHEN
SHEPTUM CUCTEMBI, aIMabaTHOTO MpoIlecca, Mo-
Hatue uukna Kapso;

yMeTh: GOpMYIMPOBATH MIEPBOE U BTOPOE Hava-
JIO TEPMOJAMHAMUKH, pElIaTh 3aa4l Ha UCIIOJb-
30BaHUE MEPBOT0O Hayajga TEPMOJMHAMUKH, HA
onpenenenue KIIJ[ TerinoBoro npurarens;
3uath: noustue nukiaa Kapuo, KII/ TermoBoro
JIBUTATEIS

YwMeTs: pemath 3agaun Ha onpeaenenue K11
TEIUIOBOT'O JABUTATENS

Tema 2.3 CBoiicTBa napos

‘ Wcnapenue u konaeHcauus. HacelmeHHb1i nap u ero

3HaTh. ITIOHATHA (1)3.351 BC€IICCTBA, CBOIMCTBA Ha-

OK 04

OK 05

OK 07

OK 09




9 | cBoiicTBa. AGCOIIOTHAS U OTHOCHUTEJIbHAS BIAXKHOCTh 1 CBIILIEHHOI'O 11apa, KpUTUYECKOE COCTOSHUE Be-
Bo31yxa. Touka pockl. Kumnenue. 3aBUCUMOCTh TeMIIE- IecTBa, aOCOTIOTHOM U OTHOCUTEIILHOM BIIaXK-
paTypsbl KuIleHus OT AaBieHus. [leperpersiii nap u uc- HOCTEH BO3yXa, TOUKH POCHI, TEMIIEPATypPbl KH-
I10JIb30BAHUE €70 B TEXHUKE. TICHHUS;

IIpaktuueckoe 3ansatue Ne 6 «BraxxHOCTb BO3ayxa» 1 YMETh: pelIaTh 3aJa4H Ha ONPEIeIEHNE OTHOCH-
TEJIbHOM BJIAKHOCTH BO3yXa
Tema 2.4 CBoiicTBa :KHAKOCTEH

10 | Ilpaktuueckoe 3anstue Ne 7 2 3HaTh: XapaKTEPUCTUKY KUIKOTO COCTOSHHUS
Kunkoe coctosiHue BeecTBa, CMaYMBaHUE, Kaluil- BEILECTBA, KAWJUIIPHBIE SIBJICHUS B IPUPO/IE,
JISIPHBIC SABJICHUS OBITY M TEXHUKE.

YMeTh: pemaTh 3aJJa4l Ha HAX0KIE€HHE BbICOTHI
MOAHATHS KUAKOCTH B KaIUJUISIPE, BHIYUCIISITH
K02 (UIIMEHT MOBEPXHOCTHOT'O HATSHKEHHUS
2.5 CeoiicTBa TBEPABIX TeJl
XapakTepucTuka TBEPIOro COCTOSIHUS BELIECTBA. Y II- 3HaTh: KPUCTAJUIMUECKOE CTPOCHHE TBEPIBIX

11 | pyrue cBoiicTBa TBEpABIX Ted. 3akoH ['yka. Mexanu- 2 BEILIECTB, BUJIbl KPUCTAJUIMYECKUX PEIIETOK, ME-
YecKue CBOMCTBA TBEPAbIX Tel. TemnoBoe pacuupe- XaHUYECKUE CBOMCTBA TBEP/BIX BEILIECTB, 3aKOH
HUe TBEPABIX TeN U xkuakoctei. [inaBienne n kpu- I'yka;

CTaJIh3anusl. YMeTh: pemaTh 3aJJa4l Ha UCTIOJIb30BAHHUE 3aKO0-
Ha ['yka
Pa3nen 3 DaekTpoamHaMuka 24
Tema 3.1 DuekTpuvecKoe moJie
12 | DnexTpudeckue 3apsaasl. 3aKOH COXpaHEHUs 3apsa. 2 3HATh: XaPAKTEPUCTUKY DIICKTPUUIECKOTO OIS, 3aKOH

3akoH Kynona. Onexrpuyeckoe nose. Hanpsxen-
HOCTb AJIeKTprudeckoro noss. [Ipunuun cyneprno3unumn
TIOJIEH.

COXpaHEHHUs AIEKTPUUECKOro 3apsaa, 3akoH Kyiona,
TMOHATHUSA SJICKTPHUUCCKOIO I10JI1, HAITPSXKECHHOCTH.
YMeTh: rpadguueckun n300paxarh JEKTPUIECKUE
IIOJIS 3apsI0B, PEIIATh 33ja4y Ha IPUMEHEHUE 3aKO0-
HOB COXPaHEHHMs JJIEKTPUUECKOTO 3aps/ia U 3aKOHA
Kynona

OK 01

OK 02

OK 04
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[IpakTnueckoe 3anarue Ne 8

13 | Pabora cun anexkrpudeckoro nois. Ilorennunan. Pas- 3HaTh: MOHATHS MOTEHIMAJIA, PA3HOCTH ITOTEH-
HOCTb MOTEHLUAIOB. DKBUIIOTEHIIMAIbHbIE TIOBEPXHO- LI1AJIOB, PabOTHI IO MEPEMEILEHUIO 3apsa, IK-
cTi. CBs3b MEXKIY HAPSY)KEHHOCTHIO U Pa3HOCTHIO BUIIOTEHIIMAJILHON [TOBEPXHOCTH, CBS3b MEXIY
HOTEHIMAJIOB JIEKTPUUYECKOIO OIS, HanpsHKEHHOCTHIO AIEKTPUYECKOTO MOJISl U pa3HO-

CTBIO ITIOTCHIIMAJIOB,

YMeTs: pemars 3aJaun Ha IpUMeHeHne GopMy pa-
OOTHI IO EPEeMEIICHHUIO 3apsi/ia, HOTeHIHAIA, [0~
TEHLIMAJILHOM 3HEPIUH, PA3HOCTH ITOTEHIMANA

14 | Ilpaktuueckoe 3ansatue Ne 9 3HATh: IPOBOJIHUKYU U JUAJIEKTPUKHU B JIEKTPU-

IIpoBoHMKYN U audneKTpuKkH. [lonspusanus quanex- YECKOM I10J1€,
TPUKOB
Tema 3.2
IIpoBoaHukH U JuIeKTpukn. Koniencaropsl.
OnekrpoéMkocTh. Konnencaropsl. CoennHeHne KoH- 3HATh. OIPE/IETICHUE FIEKTPOEMKOCTH, yCTPOM-

15 | nencatopoB B 6aTapero. DHeprus 3apsHKEHHOTO KOH- CTBO KOHJIEHCATOpa, COEIMHEHNU KOH/IEHCATO-

JeHcaropa. poB B OaTapero
YMETh: peuIaTh 3a7au ¢ IpUMEeHEHHEM (HopMyIT
ANEKTPOEMKOCTH, IHEPTHUH KOHJIeHCaTOpa
Tema 3.4 3aKoHBI NOCTOAHHOIO TOKA
16 | IlocrosiHHBIN AekTpuUecKkuit ToK. Cuia Toka. 3aKoH 3HATh: YCIOBUS, HEOOXOIUMBIE JIJISl CYIIIECTBO-

Owma s yyactka nend. ITocnenosarensHoe u nmapaini-
JIEIbHOE COEAMHEHUE NTPOBOIHUKOB.

JIaGoparopnas pabota Ne 1 «3mepenue yaeabHOro
COIIPOTUBIICHUS IPOBOIHUKAY

BaHUs [TOCTOSIHHOT'O TOKA, €70 XapaKTEPUCTUKH,
rpadvK 3aBUCUMOCTHU COIIPOTHUBIIEHUS OT TeMIIe-
paTypsl, ONIPENETIEHUE CUIIBI U TUIOTHOCTHU TOKa,
3akoH OMa /7151 y4acTKa IeMH, 3aBUCMOCTb
AIIEKTPUYECKOTO CONPOTUBIIEHUS OT MaTepHaa,
JUTMHBI U TJIOMIAAH MONEPEYHOro CEYeHUs MPo-
BOJIHMKA, IPOBOJUMOCTD IOJYIIPOBOJHUKOB;
yMeTb OOBSICHSITH IPUPOY IIEKTPUUECKOTO CO-
IIPOTUBJIEHMS], 3aBUCUMOCTB €70 OT TEMIIEpaTy-

pHI

OK 05

OK 07

OK 09
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YMeTh: 00BSACHATH TEIJIOBOE HeﬁCTBHC TOKa

17

DNeKTpoABMKYIas cuiia. 3akoH Oma J1Jis TOJIHOH 11e-
. PaboTa ¥ MOIIHOCTH MOCTOSTHHOI'O TOKa. 3aKoH /]
JlabopaTtopnas padota Ne 2 «M3mepenne DJIC u BHYT-
PEHHETr0 CONPOTUBIICHHUS] HCTOYHUKA TOKAMIKOYJIS -
Jlenna.

3HaTh: MOHATUS SJEKTPOABUKYIIEH CUIIBI, pa-
0OTHl M MOIIHOCTH ITOCTOSHHOT'O TOKA, 3aKOH
Jxoyid - Jlenua.

YMeTh: pemath 3a/1a4u ¢ IpUMEHEHUM (HOpMYyIT
10 JAHHOM TeMe

Tema 3.5 DyekTpuYecKHil TOK B NOJYNPOBOJHUKAX

CoOcTBeHHAs U IPUMECHAs TIPOBOAMMOCTD MOITYIIPO-

3HaTh: NOHATHE TOTYIPOBOJHUKOB, IPUMECHON

18 | BoaHukoB. [losnynpoBoAHUKOBBEIE TPUOOPBI. U COOCTBEHHON NPOBOJUMOCTH HOJIYIPOBOIHU-
KOB, IPUMEHEHHUE MOJIYIPOBOJHUKOBBIX MPUOO-
poB
YMeTh: 00BSICHUTH TPUHIHI PAOOTHI IOIYIPO-
BOJHMKOBOI'O JH0Ja

Tema 3.6 MaruutHoe noJie
Bekrop nHAyKIIMM MarHuTHOrO 1osist. [lefictBue mar- 3HATh: ONPEICIICHUE U OCHOBHBIE XapaKTEepU-
19 | HUTHOTrO NOJIA HAa NPSAMOJIMHENHBIN IPOBOJHHUK C TO- CTHKH MarHUTHOTO TOJIs1, (PU3NYECKYIO CYII-
koM. 3akoH Amrnepa. BzanmopeiicTBre TOKOB. HOCTb MarHUTHOW MHJYKLIUH, J€HCTBUE MarHUT-
MarunuTtHslif notok. Pabora no nepemenienuo mnpo- HOTO I10JIs1 HA PaMKy € TOKOM, 3aKOH AMIiepa
BOJIHMKA C TOKOM B MarHUTHOM T11oJie. JleficTBue mar- yMmeThb: rpadudecku n300pakaTb MarHUTHBIE
HUTHOTO IOJIA Ha ABMKYyIIuiics 3apsay. Cuna JlopeHna. I10JIs1 IPSIMOTO MTPOBOJHMKA C TOKOM, COJIEHOM/IA,
Onpenenenue yaenpHOro 3apsiia Y CKOpUTEIN dJie- MIOCTOSIHHOTO MarHUTa; ONPEeeNsITh HallpaBJie-
MEHTApPHBIX YaCTHULI. HUE JINHUM MarHUTHOW MHAYKIIMH, HAIIPABJICHUS
cui1 AMIiepa; pemiaTh 3a/1a4 Ha pacyeT CHUJIbI
AmMriepa, MHAYKIIMYA MarHUTHOTO MOJIS
20 | MarHuTHBIi MOTOK. fIBJIeHUE 3JIEKTPOMAarHUTHON MH-
nykuuu. CamonHaykuus. MHAYKTUBHOCTE. DHEPrus
MarHMTHOTO MOJIS.
21 | JlaGopatopnas pabora Ne 3 «M3ydeHue siBIEHUS 3JI€K- 2 1p 3HaTh: npaBuiIo OypaBunka, mpasuio Jlenuna,

TPOMAarHUTHOW MHIYKIIAW)

3aKOH 3JIEKTPOMarHUTHOW MHIYKIIUH

VYMeTh: AenaTh BHIBOJIbI U3 MPOJIEIaHHON pabo-
TBI M IPUMEHATH NpaBuiio JIeHna 1 pemenus
3a1a4
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Pasznaea 4 Kosie0anus 1 BOJTHBI 14 6 J.p.
Tema 4.1 Mexannueckue KoJ1e0aHUS U BOJIHBI
22 | KoneGatenbHoe nBuwxkenue. ['lapmonndeckue kojaebda- 2 3HaTh: MpeBpalieHrue YHEPTUU NP Koseda-
Husl. CBOOOIHBIC U BBIHYK/ICHHBIC MEXaHHUECKUE KO- TEJIBLHOM JBUKEHUU, CYyTh MEXaHUYECKOT0 Pe30- | OK 01
nebanus. JIuHeliHple MexaHHUECKUE KOIeOaHuUs CHC- HaHCa U y4&€T ero B TEXHUKE, IIPOIECC pacipo-
Tembl. [IpeBparenre sHepruu npu KoinedaTeIbHOM CTpaHeHUs KoJeOaHuil B YIIpyrou cpeje OK 02
nBuxkeHud. [lonepeunsie U Mpo10JIbHBIE BOJIHBL. Xa- yMeTb: n300paxkaTh rpaguecku rapMoOHH4e-
PaKTEPUCTHKH BOJHBI. Y paBHEHHUE TUIOCKOU OeryIeit CKoOe KosiebaTeabHOe IBUKEHUE, PopMyInpo- OK 04
BosiHBL. IHTepdepennus BonH. [lonstue o nudpakuun BaTh MOHSTHE KOJIEOATEILHOTO ABM)KCHUS U Pa3-
BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 MpUMEHE- JUYHBIX €r0 BUJIOB, OTIPEICTICHUE IUKINYECKON | QK 05
HUE YacTOTHI U MIEpr0/ia, CBOOOJHBIX U 3aTyXaIOUINX,
aBTOKOJICOAHMI M BBIHYKJICHHBIX KOJICOaHMIA. OK 07
3HATh MPOILIECC pACIPOCTPAHEHUs KoieOaHui B
VIpyTO# cpefie, siBlieHne HHTephepeHIn: U 11- | QK 09
bpaxu BOJH.
YMerb: GOopMyIHpPOBATH MOHATHE BOJIHBI
Jlaboparopnas pabota Ne 4 «3yueHune 3aBUCUMOCTH 2 2 11p YMeTh: nenaTh BBIBOJ M0 MpoAeTaHHON padoTe
23 | mepuopa Koysie0aHU MaTeMaTUYeCKOr0 MasiTHUKA OT
JUTUHBI HUTH)
Tema 4.2 DiIeKTPOMarHUTHbIE KOJICOAHUSA
CB0OOIHBIE ANIEKTpOMAarHuTHeIEe Kosebanus. [1pe- 3HaTh: CXEMY 3aKpbITOr0 K0Je0aTeIbHOI0 KOH-
24 | BpallleHUE HEePTUU B KoieOaTeIbHOM KOHTYpe. 3aTy- 2 Typa U OCHOBHBIE SHEPIe€TUYECKHE MTPOLIECCHI,

XaloIKe IEKTPOMArHuTHEIE KosieOanus. M3yuenue
YCTpOMCTBA reHepaTopa He3aTyXaroluX JIeKTpoMar-
HUTHBIX KOJI€OaHU

npoucxojsaimue B HéM, popmyiny TomcoHa,
yMeTb: OOBSCHATH BOBHUKHOBEHUE PE30HAHCA B
AJIEKTPUUYECKOH 1IeTH, peIiaTh 3a/1a4M Ha OIpe-
JieNieHe neproia KojaebaHuil, 4acToThl, 3aMu-
ChIBaTh YpaBHEHHUS KOJeOaHU CUIIBI TOKA U Ha-
NPsDKEHMS, IO YPAaBHEHUIO CTPOUTH TpapUKH KO-
nebaHui U U3 ypaBHEHUS] HAXOIUTh aMIUIUTYLy
KoJIeOaHUH, YaCTOTY U MEPUO/1 KosleOaHun
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Tema 4.3 IlepemeHnHblii TOK

25 | BomnyxnenHsie anekTpuieckue konedbanus. [lepemen- 3HaTh: NOHATHE IEPEMEHHOI0 TOKA, 3aK0H OMma
Hblii Tok ['eHepaTop nepeMeHHOro Toka. EMkocTHOE 1 JUTSL LIeTIM IEpe6bMEHHOI0 TOKa, IEHCTBYIOIIee
MHAYKTHBHOE COIIPOTUBIIEHUS IEPEMEHHOIO TOKA. 3a- 3HAYEHHUE TOKA U HAINPSIKEHUSI, OIIPEICIICHUS aK-
KOH OMa i1l 3JIEKTPUYECKOH 1eTH MePEeMEHHOT0 TO- TUBHOT'O, HHIYKTUBHOTO U EMKOCTHOTO COMPO-
ka. Pabota 1 MomHoCTs mepemMenHoro Toka. TpaHc- THUBJICHUN
dbopmaropsl. Toku BeICOKOM YacToThI. [Tomyuenue, YMeTh: HaxXOaUTh JEUCTBYIOLICHE 3HAUCHUE CU-
nepesava u pacrpeieseHue dJIeKTPUUECKON SHEPTUH. JIbl TOKA U HAIIPSDKEHUS, UHAYKTUBHOE U EMKO-

CTHOE COTIPOTHUBIICHUE

26 | Jlaboparopnas padota Ne 5 «Onpenenenue EMKOCTH 2 11p YMeTh: BRIUUCTATH EMKOCTh KOHICHCATOPA
KOHJICHCATOPa»

27 | JJaboparopnas pabota Ne 6 «Ornpenenenne nHIyK- 2 11p YMeTh: BRIUUCTATH UHIYKTUBHOCTD KaTYIIKU
TUBHOCTH KaTYIIKH

Tema 4.4 D1eKTPOMArHUTHBIE BOJIHbBI
DNEeKTPOMarHUTHOE MOJie KaK 0COOBIN BUJ MAaTEPHH. 3HAaTh: oNpeeTeHHs JIEKTPOMArHUTHOTO OIS,

28 | DnexTpoMarHuTHble BoJHbL. Bubparop I'epua. Ot- AIIEKTPOMAarHUTHBIX BOJIH, CBOMCTBA 3JIEKTPO-
KPBITBIN KOJIeOaTeNnbHbI KOHTYp. M300peTenue paauo MarHUTHBIX BOJIH, OCHOBHBIE IIPUHIIMUIIBI paino-
A.C. TlonioBeim. [ToHsITHE O paANOCBSI3H. CBSI3U

YMetsb: cTpouTh rpaduk 3J1eKTpOMarHuTHON
BOJIHBI B KoopauHatax E,B,V, BEIMHCIATH [UIHHY,
YaCTOTY JIEKTPOMAarHUTHON BOJIHBI
6 J.p.
Pa3nea 5 OnTuka
Tema 5.1 Ilpupona ceera
CgeToBbIe BOJHBI. OnpeeneHne CKOpoCTH CBeTa. 3a- 3HaTh: BOJIHOBYIO IIPUPOJYy CBETA, IPUHIIUIT

29 | KOHBI OTpa)keHUs U IpenomiieHus ceera. Mntepde- I'tolireHca, KOrepeHTHOCTh U MOHOXPOMaTHY- OK 01
peHIus, TubpaKus 1 MoJspu3alns CBeTa. HOCTb, 3aKOHBI OTPA)KEHUS U MPETOMIICHUS CBE-

Ta, (pU3MUYECKUl CMBICI MTOKa3aTeNs Mpesiomie- OK 02

HUS, HHTepEPEeHLINIO, TUPPAKIUIO U MOJISIpU3a-
IIUIO CBETA,
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yMeTh. n300paxkaTh najaromui, orpaxendsii 1 | OK 04
MPETOMIIEHHBINA JTy4dH, 0003HAYaTh COOTBETCT-
BYIOIIIUE YTJIbI; OK 05
30 | JIaboparopnas pabora Ne 7 «M3mepenue nokazaresns 2 2 11p YMeTb: NPOBOAUTH IKCIIEPUMEHT, BBIIOIHATH OK 07
MPEIOMIICHUS CTEKIIa» BBIUMCJICHUSI U JIEJIaTh BBIBOJIBI
= OK 09
Jlaboparopnas pabota Ne 8 «3mepeHue IJIMHBI CBe- 2 2 np YMeTb U3MepsATh AJIMHY CBETOBOW BOJIHHI C T10-
31 | TOBOW BOJHBI C MOMOMIBIO TU(PPAKINOHHON PEIIECTKIY MOIIBIO TU(PAKITMOHHOHN PEIIETKH
Jlaboparopuas padota Ne 9 «/lucniepcust ceera. Ha- 2 2 np 3HaTh pa3jMyYHbIe BUJIbI CIIEKTPOB
32 | OmroJieHUe CIUIONIHOTO U JIMHEHYATOro CIIEKTPOBY
Pa3nen 6 4 2 1p
DJIeMEeHThI KBAHTOBOH (HU3MKH
Tema 6.1 KBanTOBas1 ONTHKA
33 | JlabopaTopnas pabora Ne 10 «/3yuenue siBaenus ¢o- 2 2 1p YMeTh: u3yduTh Ha MOJIENH siBiieHUE (HOoTOr - OK 01
ToaddexTay ¢dexTa OK 02
OK 04
OK 05
OK 07
Pa3BuTHe B3rsA0B Ha CTPOEHHUE BELIECTBA. 3AKOHO- 2 3Hath: cTpoeHue aroma 1o Pesepdopay u bopy,
34 | MEpHOCTH B aTOMHBIX CIIEKTpax BoJopoja. AnepHas IIPUHLUII JEHCTBUS KBAHTOBBIX T€HEPATOPOB OK 09
mojenb atoma. OnbiThl J. Pesepdopna. Mogens aro- YMeThb: 00BSICHUTh 3aKOHOMEPHOCTH CIIEKTPOB
Ma Bogopoaa o H bopy. KBanToBsie renepaTopsl. BOJIOpOJA
Tema 6.2 Pu3uKa AaTOMHOIO s1Apa 8 2 1p
JlabopaTtopnast pabota Ne 11 «/3ydyenue sinenus pa- 2 2 1p 3HaTh: ONPENIEICHHE PAIMOAKTUBHOCTH, OCO-
nuoakTuBHOCTH. [IpuGopsI 715 perucTparuu 3apsi- O6eHHocTH anbda-, 6eTa- U TaMMa- pacaios, OK 01
35 JKEHHBIX YaCTHUI] U U3TyYCHUN» YCTPOWCTBO MTPUOOPOB JJII PETUCTPALIMH U3ITY-
YEHUU OK 02
YMeTh cocTaBsATh peakiuu anb(da- u 6era- pac-
1aJi0B OK 04
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Ctpoenue aToMHOTO siipa. [ledekt macchl, S3HEprus

3HaTB: CTPOCHHE ATOMHOTO SiApa, PUIUYECKYIO

36 CBSI3M U YCTOMYMBOCTb aTOMHBIX s1€p. S epHble pe- CYIIHOCTh U IPUPOAY SIEPHBIX CHII, PopMyTy OK 05
akuuu. MckyccTBeHHas paiiOaKTUBHOCTbD. DHEPIrUM CBSI3U ATOMHBIX S1EP, MEXAHU3M JeJIe-
Henenue Tsokensix aaep. Llennas saepHas peakuus. HUS JIep ypaHa, yCI0BUA IPOTEKAHUs LIETTHOU OK 07
VYnpasisieMas 1enHas peakuus. SIIepHbli peakTop. peaxkuuu, yCTpOMCTBO peakTopa
YMeTb: HAXOUTh COCTAB ATOMHBIX SIAEDP, BbI- OK 09
YUCIIATh DHEPTHIO CBSI3U aTOMHBIX SJEP, COCTaB-
JSATh YpaBHEHUS SIIEPHBIX PEaKLUid, 3arucaTh
peakumIo JCJICHUs sAep ypaHa
[TosryueHne paguoakTUBHBIX U30TOIIOB U UX NIPUMEHE- 3HaTh: NIOIy4YEHUE U IPUMEHEHNE PAIUOAKTHB-
37 | Hue. buonoruueckoe AelcTBUE PaliOAKTUBHBIX U3IY- HBIX U30TOIOB, OMOJIOTUYECKOE JICHCTBUE U3ITY-
YEeHUH. DJIE€MEHTapHbIC YAaCTHUIbI. YeHU I
®dusnyeckas KapTUHa MUpa Nmets npeacraieHue o PU3nyecKon KapTuHe
Mupa
Paznen 7
IBosonus Beenennoi OK 01
Tema 7.1 Ctpoenue u pazButue Beenennoi
OK 02
Hama 3B€31Has cucrema — ['anaktuka. /[pyrue ranak- 3HaTh: cTpoeHne Hamiell rajakTuku, Npoucxo- OK 04
38 | tuxu. beckoneunocts Beenennoit. Pacmmpsirorasics )knenue BeeseHHol U 3Be3 .
Bcenennas. Monens ropsueit Beenennoit. Ctpoenue u OK 05
IIPOUCXOXKICHNE TAJIAKTUK
Tema 7.2 JBoonus 38é31. 'unore3a npoucxoxieHus OK 07
CostHeYHOM CHCTEeMBI.
TepmosiaepHblid cunTe3. DHeprus CosHLa U 3BE3 . 3HaTh: YCIIOBHS OCYIIECTBICHUS TEPMOSAICPHO- | (K ()9

Opomtonus 3Be31. [Iponcxoxaenue CoTHEUHOM CHC-
TEMBI

ro CMHTE3a, CTPOCHUC ComnHna u 3Be3]1

Hrto
ro:

78
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3 YcaoBus peaju3anum y4e0HO JUCHTUNIMHBI

3.1 TpeGoBaHusi K MMUHMMAJILHOMY MATEPUAJIbHO — TEXHUYECKOMY O0ecrne4YeHH 0
Peanuzanus yqeOHON AMCIUIUIMHBI TPeOYeT HANWYKS y4eOHOro KabnHeTa — 1abopaTopuu (PU3HKH.

ObopynoBanne yaeOHOTo KabUHeTA!

[10CaJ0YHbIE MECTA [0 KOJIMYECTBY OOYYaIOLINXCS;
pabouee MecTO IpernoIaBaTels;

KJIaCCHasl J10CKa;

HarJsiJHble TocoOus (IIaKaThl);

CIpaBOYHbIE 1O0COOUS;

KOMIUIEKT Y4€OHO-METOAMYECKOM TOKyMEHTaluN
O6opynoBanue kabuHeTa-mabopaTopuu:

nprOOpPHI 00IIEro Ha3HAYCHUS U IEMOHCTPAIIMIOHHBIE:

- BBITIPSIMHTENB ceieHoBbIM BC — 24

- BBIIIPSIMUTEIb YHUBEPCAIbHBIN, BeIIpsiMUATENL BYTI,
- MeTpoHOM BOM,

- IpuOOP JUIsl IEMOHCTpAUH 1ehopMaliuy Tel,

- puOOp ISl IEMOHCTPAIMK JIMHEHHOTO pacIIipeHus,
- MarasuH COIPOTUBJICHUH,

- TUHAMOMETp JI€MOHCTPAIlMOHHBIH,

— MOJIeJIb IBUTATENSl BHYTPEHHETO CrOpaHus

- HabOp KOH/IEHCATOPOB,

0. - KOH/IeHCaTOD C IIOCKO — MapaJJIeIbHBIMU TUIACTHHAMH,
1. - BecBl IKOJIBbHBIE, PA3HOBECHI K HUM,

12. - aMmnepMeTp JeMOHCTPAMOHHBIH,

13. - KoHAEHCATOP MTepEeMEHHON EMKOCTH,

14. - MukpomeTpsl,

15. - BOTBTMETpP TE€MOHCTPAITMOHHBIH,

16. - raneBaHOMETp,

17. - nekTpocKoI, NaJo4YKy 300HUTOBAs U CTEKJISIHHAS,
18. - ncuxpomerp,

19. - MaHOMETp AEMOHCTPAIIHOHHBIH,

RROoOo~NoO~WNE
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

. - bapoMeTp — aHepou/,

. - MAHOMETP JKUJIKOCTHBIH,

. - pPEOXOpbl,

. - HabOp MOJTYIIPOBOTHUKOB,

. - BOJIHOBasI MallIiHa,

. - ai0a onTHYeCKast,

. - KAMEpTOH,

. - IpuOOP ISl IEMOHCTPAIMH AJIEKTPOMArHUTHBIX BOJIH,
. - MpuOOp 1715 MOJSPU3AIINY CBETA,

. - INH3BI HAJTUBHBIC,

. - HabOp 1O ONTHKE,

. - IITATHBBI C JIAIKAMHA U MypTamu,

. - %é1100,

. - IIAPUKU METAJTMYECKHE,

. - IMJIUHAPHI METHBIC, CTAJIbHbIE, ATFOMUHUEBBIE,
. - OpyCKH Me/HbIe, CTabHbIC, ATFOMHUHHUEBEIC,
. - BECBI C pa3HOBECAMH,

. - IITAaHTeHIIUPKYJIH,

. - OropeTka,

. - KalIIsIPHI,

. - rurpometp JlamOpexTa,

. - ICUXpoMeTp ABrycra,

. = KAJIOPUMETPHI,

. - IpUOOPHI AJIs ONIPEEIICHHS IMHEWHOTO PACIITMPEHHSI METALIOB,
. - Konba CTeKJIsTHHAS,

. - BOJIbTMETPBHI,

. - aMITEPMETPHI,

. = PE3UCTOPBHI,

. - BEIKJTFOUATEIN OJHOTIOIIOCHEIE,

. - PEOXOp/IHl,

. - TU(paKINOHHBIE PEIIETKH, TNHEHKH,

. = KOH/IGHCATOPBI,

. - KaTyIIKH.
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53. - CIIEKTPOCKOII
54. Texauueckue cpecTBa O0ydeHUs: MyJIbTUMENIHASL YCTAaHOBKA, KOMITBIOTED.
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3.2 UndopmManuonHoe odecrnedeHne 00y IeHus

[TepeyeHr pexoMeHIyeMBbIX Y4eOHBIX W3IaHUi, VIHTEpHET-pecypcoB, MOTOJHUTEIHLHON
JTUTEPaTyphl

OcCHOBHbBIE HICTOYHUKHU:

1. Makapos, B.A. ®dusuka: 3a1a4yHUK-TIPAKTUKYM JUIsl TOCTYMAIOIMIUX B BY3bl: y4eOHO-
MeToaudeckoe ocobue/ B.A. Makapos, C.C. UecHOKOB. -4-¢ u31., 2IeKTpOoH.- MocKkBa:
JlaGopaTtopus 3Hanwmii, 2020.-368 c.: ., cxem; [DnekTpoHHBIH pecypc]. - (BMK MI'Y -
mikose). — URL: https://biblioclub.ru/index.php?page=book&id=595230

2. @Owuzuka. YTiyOJeHHBIH KypC ¢ PEIICHHSIMHU U yKazaHusaMmu. EI'D, onmuMiinassl, 35K3aMeHbI
B By3/ E.A. Bummnsxona, B.A. Makapos, E.b. Uepeneukas, C.C. UecHOKOB; mox pef.
B.A. Makaposa, C.C. YecHokoBa. - 6-¢ u3g., anmekTpoH. — M.: JlaGoparopusi 3HaHHI,
2020. - 419 c. - (BMK MIY - mxkomne), [DnekTpoHHBIH pecypc]. - URL:
https://biblioclub.ru/index.php?page=book_view_red&book id=595228

JlonoTHUTeIbHbIE HCTOYHUKH:
1. Hpéccep, K. O6onbctuth pusukoii. ctopuu Ha Bce ciydan xu3uu/ K. [Ipéccep; mep. ¢
Hem. JI.B. JloHCKo#. -6-¢ u3m., 3nekTpoH. - M.: JlaGoparopust 3Hanwmii, 2021. -192 c.;

[DJ1eKTpOHHBIN pecypc]. Pexum JIOCTYyTIa:
[www.https://biblioclub.ru/index.php?page=book_view_red&book_id=602080
20.06.2022].

2. Kartpe A.®., Xa3nan 1U.b. COopHHK BonpocoB U 3aaa4 1o ¢usuke: [locobue mis yda-
muxcs 9-11 kmaccos. / U3a. 2-e nepepa6. u nomto — M.: KTK «["anaktukay, 2018. — 326

c. WIL.; [D5eKTpOHHBIN pecypc]. Pexxum JOCTYTIA:
[www.https://biblioclub.ru/index.php?page=book _view_red&book id=688194
20.06.2022].

3. Kosnosa, 1.C. ®opmynsl: pusuka, Xumusi, MaTeMaTHKa: IIMapraika: yaeoHoe nocooue/
N.C. Ko3nosa; Hayuynas kawra. - 2-¢ usn. — Caparos: Hayunas xuwmra, 2020. -32 c.:

TabI1.; [DnEeKTPOHHBIN pecypc]. Pexum JOCTYIIA:
[www.http://biblioclub.ru/index.php?page=book_view red&book_id=578470
20.06.2022].

4. Kys3pmuueBa, B.A. I[Ipaktuky™m no oOuieit pusuke: yuednoe nocodue/ B.A. Ky3zpmuuesa;
MockoBckasi TocydapCTBEHHasi akaJeMusi BOJAHOTO TpaHcmopTa. — MockBa: Anbraup:
MI'ABT, 2019. — 245 c.: cxem., wi.; [DnekrpoHHbIi pecypc]. Pexum mocryna:
[www.http://biblioclub.ru/index.php?page=book_view red&book id=682046
20.06.2022].

5. Penaxun, 0. H. Kypc ¢usuku: 6azoBbiii kype nexmuit / 0. H. Penxun, C. I'. Boponuu-
xuH. — Mocksa; bepnun: J{upekt - Meauna, 2020. — 148 ¢; [DnexrponHslit pecypc]. Pe-
UM JOCTyTa: [www.https://biblioclub.ru/index.php?page=book&id=575457
20.06.2022].

6. Cawmoiinenko [1.1. ®uzuka. YueOHUK A7 CTYACHTOB YUpeXIeHUH cpell. mpod. obOpaso-
Banus / [1.1. Camoiinenko. - M.: Axkagemus, 2016. — 496c¢.

7. Tuxomupona C.A. ®usuka . 11 xnacc: yue6. [[ns oOieoOpa3oBaTeabHBIX OpraHU3AINUN
(6a30BEIi ypoBeHB) 9-¢ u3., ctep.- M.: Muemo3uHa, 2016. -287c¢.: ni.

8. ®wusuka. Coopuuk 3anau: EI'D, onmumnuansl, sx3amensl B By3/ E.A. Bummnsakosa, B.A.
Makapos, E.b. Uepenerkas, C.C. Uecnokos; moa pea. B.A. Makaposa, C.C. UecHokoBa.
- 7-e usn., snextpoH. — M.: Jlaboparopus 3uanuii, 2020.-339 c.: un. - (BMK MI'Y -

TKOJIE); [DneKTpOHHBII pecypc]. Pexxum JIOCTyTA:
[www.http://biblioclub.ru/index.php?page=book_view_red&book id=595227
20.06.2022].
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HNuTepHer — pecypcebl:

bynrakos H.A., OcunoBa U.A. OcHOBHBIE 3aKOHBI U (HOPMYJIBI TI0 MaTeMaTUKE U (U3HU-
ke. Pexxum mocryma: [http://window.edu.ru/resource/797/56797 20.06. 2022]
Buneoypoku mo  mpeameraMm  IIKOJIBHOM — mporpammbl.  Pexxum  pmoctyma:
[www.interneturok.ru 20.06. 2022]

Knaccnast mocka g aro0o3HaTenbHBIX. Pexxum moctyma: [www.class-fizika.nard.ru
20.06. 2022]

OO6pa3zoBaTeNbHBIA CAWT I IIKOJBHUKOB. Pexum pocryna: [www. alhimikov. net
20.06. 2022]

Omumnuana «[lokopu BopoObeBbl ropei». Pexum goctyma: [Www.pvg.mK.ru
20.06. 2022]

dusnka B anumanusx. Pexxum goctyna: [www.physiks.nad/ru 20.06. 2022]
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4 KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHHMA JUCIIUII/IMHBI

KoHTpoJIb ¥ OlleHKAa pPe3ybTaTOB OCBOCHUS YYCOHOH JUCIUILIMHBI OCYIICCTBIISICTCS
IpernojaBaTesieM B MPOLECCe MPOBEICHUS MPAKTUYECKUX 3aHATUN U 1a00paTOpHBIX paboT, Tec-
TUPOBAHUS, TTPOBEJCHUS CAMOCTOSITEIILHBIX U KOHTPOJIbHBIX PaboT, a Tak)Ke BBHIMOJTHEHHS 00Y-

YaroMMUMHACA NTHAUBUAYAJIBbHBIX CAMOCTOATEIIbHBIX JOMAaIIHHUX pa60T.

Pe3yabTaThl 00yueHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

DopMBbI U METOIbI
KOHTPOJISI M OLIeHKH
pe3yJIbTaToOB 00yue-

HHUS

B pesynbrare ocBoeHus! y4ueOHON AUCHUTUIMHBI 00yJaroIuiicst 101-
KEH YMeTh:

OIIUChIBATh N O6’b$ICHSITB (1)I/I3I/I‘-ICCKI/IG SIBJICHUSI 1 CBOMCTBA TEJI:
JBUKEHHE HEOECHBIX TNl U UCKYCCTBEHHBIX CITYyTHUKOB 3eMJIH;
CBOMCTBA ra30B, KUAKOCTEH U TBEPABIX TEIl; IEKTPOMATrHUTHYIO
WHAYKIINIO, PACIPOCTPAHEHHE SJICKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOMCTBA CBETA; U3JIyUYEHHUE U TOTJIONICHHE CBETa aTOMOM; (hOTOd -
dexr;

OTJIMYATh TUTIOTE3bI OT HAYYHBIX TCOPHIA;

JeJIATh BBIBOAbI HA OCHOBE DKCIIEPUMEHTAIIbHBIX JJaHHBIX;
NPUBOMTH MPUMePBI, I0KA3bIBAIOIINE, YTO: HAOIIOAEHUS U IKCIIe-
PUMEHT SIBJISIFOTCSI OCHOBOM JJIs1 BBIIBM)KEHUS TUIIOTE3 U TEOPHIA,
HO3BOJISIIOT IPOBEPUTH UICTUHHOCTh TEOPETUUYECKUX BBIBOOB; (hU3HU-
YyecKasi TEOPHs 1aeT BO3MOKHOCTb OOBSICHITh U3BECTHBIC SIBICHUS
HOPUPOBI M Hay4YHbIE (DAKTHI, IPEJICKA3BIBATD €11I€ HEU3BECTHBIE SB-
JICHUS;

NPHUBOMTH NPUMePbI IPAKTUYECKOTI0 MCII0JIb30BaHMS (PU3UYECKUX
3HAHUM: 3aKOHOB MEXAHUKH, TEPMOJNHAMHUKH U JJIEKTPOAUHAMUKU B
DHEPIrEeTHUKE; PA3JINYHBIX BUIOB JIEKTPOMArHUTHBIX U3ITY4EHUH IS
Pa3BUTHS PaJNO U TEJIEKOMMYHUKALIUNA, KBAHTOBOW (pU3MKHU B co3/1a-
HUU I€PHOU DHEPIETUKH, JIa3€POB;

BOCIIPMHMMATH U HA OCHOBE I0JIY4YeHHbIX 3HAHUI CaMOCTO-
TeJIbHO OLleHNBAaTh NH(POPMALINIO, COAECPIKALIYIOCS B COOOIIEHUSIX
CMMU, NHTepHeTe, Hay4HO - NOMYJISPHBIX CTaThsX;

MCII0JIb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHUS B PAKTUYECKON
JEATEIbHOCTH U IIOBCETHEBHOU KU3HMU:

JUtst obecrieyeHusi 0€30MaCHOCTH KU3HEAESITEIbHOCTH B ITPOLIECCE
UCIIOJIb30BaHUS TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX AJIEKTPONPUOO-
POB, CPEICTB PaJMO — U TEIEKOMMYHHUKAIIMOHHOW CBSI3H;

OLIEHKH BJIMSIHUS HA OPTaHU3M YEJIOBEKA U IPYTUe OPraHnu3MBbl 3a-
TPSI3HEHUSI OKPYKAOLIEH CpeJibl;

paloOHaIbHOIO IPUPOIONOIB30BAaHUS U 3AILUTHI OKPYKAOLIEH
CpEJBL.

B pesynbrare usydenus yueOHoi qucuuiuinHel «Pusnka» o0yuaro-
IIUHACS JOJDKEH:

3HATh/IIOHUMATh:

CMBICJI OHATHIA: PU3NUecKoe sIBIeHNE, TUIIOTe3a, 3aKOH, TEOPHUs,
BEIIIECTBO, B3aUMOJICHCTBHE, 3JIEKTPOMAarHUTHOE TI0JIe, BOJIHA, (o-
TOH, aTOM, aTOMHOE€ SIp0, HOHU3UPYIOIINE N3ITYy4eHUS, TUIAHETA
CMBICJ (PM3MYECKHUX BEJIUYMH: CKOPOCTh, YCKOPEHHUE, Macca, CUIIa,

OI_IeHKa 3a BBICTYILJIC-
HHUC Ha CCMHUHApPCKUC
3aHATHUA

OreHka 3a 3aIury Jia-
OopaTopHOH pabOTHI
OIICHKA 3 3alIUTYy J1a00-
paTopHOIi PabOTHI
OLIEHKA 32 TECT

olleHKa 3a pedepar

OIICHKA 32 BBIIIOJHEHUE
nabopaTopHOI PabOTHI
OIICHKA 3a 3aIIUTYy Jia-
OopaTopHOU pabOThI
OIICHKa 3a OTBET Ha ce-
MHWHAapPCKOM 3aHATHUHN

OlleHKa 3a pedepar
OIIEHKa 3a COOOIIeHNE

OII€HKA 3a TCCT

OLIEHKA 3a 3aIlUTY JIa-
OopaTopHOU pabOThI
OlIeHKa 3a pedepar
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UMITYJIbC, pa00Ta, MEXaHNUECKast YHEPT s, BHYTPEHHSS YHEPrus, a0-
COJIIOTHAS TEMIIEpaTypa, CPeIHss KHHETUYEeCKast YHEPTUs YaCTHIL
BEILIECTBA, KOJIMYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN JIEKTPUUCCKHIA
3apsiz;

CMBICT (PU3MYECKUX 3aKOHOB KJIACCHUCCKON MEXaHUKH, BCEMUPHO-
T'O TSATOTEHUS, COXPAHEHUS SHEPTHH, UMITYJIbCA U AIEKTPUIECKOTO
3apsaaa, TEPMOJAMHAMUKH, HIIEKTPOMAarHUTHOW MHITYKIUH, (HOTOI (-
dexra;

BKJIA/I POCCHICKHX H 3apy0esKHbIX YUeHBIX, OKa3aBIINX HaU-
Oosblee BIMSIHUE HAa Pa3BUTHE (DUBHKH.

Onenka 3a paboTy Ha
CEMUHAPCKOM 3aHATHH
Onenka 3a Tect

Onenka 3a paboTy Ha
CEMUHAPCKOM 3aHATHH
Onenka 3a UTOroBbIN
TeCT
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