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1 OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOTPAMMbBI YYEBHOTI'O TIPEJMETA

1.1 O6aacTh NpUMeHEeHHsI POrPaMMbI

Pabouas mporpamma yueOHoro mpeamera «®Dusnka» SABISETCS YacThblo 00pa30BaTENbHOU
nporpammbl CITO — mporpamMMbl MOJATOTOBKY CHEIUATUCTOB CpeIHero 3BeHa 1o crenuansaoctu 08.02.09
MoHTaxX, Hajgaaka M SKCIUTyaTalysl 3JIEKTPoOoOOpyNOBaHUS MPOMBIIIJICHHBIX M TPaKIAHCKHUX 3/IaHUM
cpeaHero Mnpo(ecCMOHAIBHOrO O00pa30BaHUS TEXHOJIOTMYECKOTO Mpoduis MNpoQecCHOHaNbHOTO
o0Opa3oBaHwMs

Pabouas nporpamma coctasiieHa st 04HOM (HOpMbI 00yUESHHMSL.

1.2 MecTto AMCUMIUVIMHBI B CTPYKType NPOrpamMMbl NOJATOTOBKH CHENMAJMCTOB CpeaHero
3BEeHA

VYuebubiii mpeamer «®Pu3nka» OTHOCHUTCA K 00IIEe0o0pa3oBaTeNbHOMY IHMKIY IMPOTPaMMBI
MOJrOTOBKM CHEIMAIMCTOB CPEAHEro 3BeHa M OTHocuTcs K mpeamerHoi obmactu PI'OC cpennero
obmero oopazoBanust «EcTecTBeHHBIC HAYKI.

YpoBeHb ocBoeHust yueOHoro mpeamera B coorBeTcTBUU ¢ PI'OC cpemnero obmiero oopa3oBaHUs

yrIyONIeHHBIH (TPOGUITBHBIN).
PaGouast mporpamma y4yeOHOro mpeamera «®Du3nKa» HMEET MEKIPEJAMETHYIO —CBS3b
obmieoOpazoBarenpbHbIMU yueOHbIMU quctnuiumHaMu OVYI1.05 Actponomus, OYIIL.08 Maremaruka.
3HaHUS U YMEHHUSI, TIOJYYCHHbIC 00yJYarOIUMUCS MPH OCBOSHHH 00I111e00pa30BaTeIbHOM yu4eOHOTO
npeamera «Dusukay, YriayonsiOTCS W PACIIUPSIOTCS B IPOIECCe HM3YYCHHs] YYEOHBIX JUCIMIUIAH
OporpaMMbl  MOJATOTOBKM  CICIMATUCTOB  CPEIAHEro  3BeHa €CTECTBEHHOHAYYHOTO U
o0mIenmpoeCCHOHATBHOTO ITUKIIOB.

2 IIJNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITIPEJMETA:
OcBoenne coxepxkaHust ydeOHoro mnpeamera «Pusuka»  obOecrnedynmBaeT — JIOCTUIKEHUE
00y4JalOMUMHUCS CIEAYIOINX Pe3yJbTaTOB:

JIM4HOCTHBIE PE3YJIbTATHI

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HaykM U OOIIECTBEHHOM NMPaKTHKH, OCHOBAHHOTO HA JUAJIOTe KYJIbTYp, @ TAKXKE Pa3IMYHBIX
¢opM 00IECTBEHHOI'O CO3HAHMsI, OCO3HAHHE CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

TOTOBHOCTb M CIIOCOOHOCTh K O00pa3oBaHHMIO, B TOM 4YHCIE CcamM0o00pa30BaHUIO, Ha
JIP9 | mpOTSKEHUM BCEW KU3HU; CO3HATEIbHOE OTHOILIEHHE K HENpPEephIBHOMY O00pa3oBaHHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpodecCHOHaIbHOM U O0IECTBEHHOM JIeSITeIbHOCTH;

OCO3HaHHBIN BBIOOp Oynmymield npodeccun W BO3MOKHOCTEH pealM3allid COOCTBEHHBIX
JKU3HCHHBIX IINIAHOB;, OTHOIICHHE K HpO(i)CCCI/IOHaIH)HOI\/JI JACATCIBbHOCTH KaK BO3MOXXHOCTH
ydyaCTusds B PCUIICHHUM JIMYHBIX, O6HICCTB€HHI)IX, TOCYydapCTBCHHBIX, O6IIICH3HI/IOHaJ'II)HBIX
npobiewm;

JIP13

MeTanpeaMeTHbIe pe3yJbTaThl

YMEHUE CaMOCTOATENbHO OINPENeNATh LUEAU JACATEIIbBHOCTH M COCTaBIATH  IUIAHBI
JEATEIbHOCTH; CaMOCTOSTEIbHO OCYIIECTBIIATb, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
MP1 | AeATENBHOCTD; HMCIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI MU JOCTHMIXKEHUS I10CTaBJICHHBIX
Heneil 1 peaau3aly IJIaHOB JIeSTebHOCTH; BBIOMpATh YCIIEIIHbIE CTPATErHU B PA3TUYHBIX
CUTYyaIUsX;

BI1aaACHHUC HaBbIKaMH HOSH&B&TCHLHOﬁ, yHCGHO-HCCHCHOBaTeHLCKOﬁ )51 HpOeKTHOﬁ
ACATCIIBHOCTH, HAaBBIKAMH  Ppa3pClICHUA npo6neM; CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATCIIBHOMY IMOUCKY MCTOAOB PpCHICHUA TMPAKTHUYCCKUX 3a4ad4, M[TPUMCHCHUIO
Pa3JIMYHBIX METOJ0B ITO3HAHUA,

MP3

TOTOBHOCTb M  CIIOCOOHOCTb K CaMOCTOSTENBHOW HMH(POPMALMOHHO-TI03HABATEIHHON
NEeSITeNIbHOCTH, BJIAJICHHME HAaBBIKAMU IOJYYEHHUS HE0OXOAMMON MHGOpMaluu U3 cioBapeit
MP4 | pa3HBIX THIIOB, yMEHHE OPHEHTUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HH(OpMALHUH,
KPUTHYECKH OLICHUBATh M WHTEPIPETHPOBATh MH(MOPMALINIO, TOTYy4aeMyI0 U3 Pa3IUYHBIX
VCTOYHUKOB;

MP5 | ymeHHe HCIIONB30BaTh CpeACTBa MH(OPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH
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(maee - KT) B penieHMH KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHU3allMOHHBIX 3a/1a4 C
coOnmroneHreM  TpeOOBaHW  APrOHOMUKH,  TEXHUKH  O€30MMaCHOCTH, TUTHCHEI,
pecypcocOepeKeHHUsI, MPABOBBIX M ATUYECKUX HOPM, HOpM MH(POPMAIIMOHHON 0€301aCHOCTH;

MP9

BJIaICHUEC HaBbIKaMH M03HaBaTeILHOM pe(b.]'[eKCI/II/I KaK OCO3HaHHs COBEPIIACMBIX HeI}lICTBI/II;'I n
MBICJIMTCIIBHBIX IMPOLCCCOB, HUX PC3YJIbTATOB H OCHOB&HI/IfI, rpanvi; CBOCTO 3HAHUA U
HC3HAHWA, HOBBIX ITO3HABATCJIbHLIX 3aJla4 U CPCACTB UX JOCTUIKCHUI.

IIpenMeTHBIE pe3yabTAThI

I1P1

c(OPMHPOBAHHOCTb MPEJACTABICHUA O POJIM U MecTe (PU3MKM B COBPEMEHHOW Hay4yHOMH
KapTHHE MHpa; MOHUMaHNe (PU3NYECKON CYIIHOCTH HaOM0IaeMbIX BO BceneHHOM saBneHMId;
NOHUMaHue poiu (PU3MKU B (POPMUPOBAHMM KPYro3opa M (yHKLIHOHAIBHONH T'PaMOTHOCTH
YeJI0BEKa I pEeUICHUS IPAKTUYECKUX 3a]1a4;

[1P2

BJIJICHHUE OCHOBOINOJIAraloIUMHU (PU3NYECKMMHU MOHATUSAMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMHU
U TEOPUSIMH; YBEPEHHOE MOJIb30BaHUE (PU3HUECKON TEPMUHOIOTHEH H CHMBOJIMKOM;

I1P3

BJIaZICHUE OCHOBHBIMH METOJaMHM HAy4YHOTO TIO3HAHMS, HCIIOJIB3YEeMBIMH B (usnke:
HaOJroIeHNe, OMKMCAaHUE, W3MEPEHHE, JKCIIEPHMEHT; yYMEHHsI 00pabaThiBaTh pPE3yIbTaThl
U3MEpEeHNH, OOHApYXMBATh 3aBHCUMOCTh MEXIY (U3NYECKHMMU BEIMYWHAMHU, OOBACHSATH
IMOJIYYCHHBIC PC3YJIbTAThI U ACJIaTh BHIBOABI,

[1P4

c(OpPMHUPOBAHHOCTh YMEHUS pPelaTh GU3NICCKUE 3a/1a4H;

I1P5

c(OPMHPOBAHHOCTh YMEHHUS IMPUMEHATh IOJIYYEHHBbIE 3HAHUA JUI1 OOBSCHEHUS YCIOBUH
NPOTEKaHUs (PU3UYECKUX SIBJICHUW B MPHUPOJE W JUISI MPHUHATHS MPAKTHYECKUX PEIICHUH B
[IOBCEJHEBHOM XKU3HH,

[1P6

c(OPMHPOBAHHOCTHh COOCTBEHHOHN IMO3UIMK 10 OTHOIIEHHUIO K (PU3UYECKON WH(OpMALNH,
NIOJTY4aeMOM U3 Pa3HBIX HCTOUYHHKOB;

I1P7

c(hOpMUPOBAHHOCTh CUCTEMBI 3HAHUH 00 OOMUX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOpUsX, MPEJICTaBICHUN O AelcTBUU BO BceneHHOW (QU3MYECKMX 3aKOHOB, OTKPBITBHIX B
3EMHBIX YCIIOBUSIX;

I1P8

c(hOpMUPOBAHHOCTh YMEHHUSI HCCIENOBATh M aHAJIM3UPOBATh Pa3zHOOOpaszHble (U3NYECKUE
SIBJICHHSI U CBOMCTBA OOBEKTOB, OOBSCHATH MPUHITUIIBI PA0OTHI U XapaKTEPUCTUKHU MPUOOPOB
U YCTPOWCTB, OOBSACHATH CBSI3b OCHOBHBIX KOCMHYECKHX OOBEKTOB C TeO(pU3UYECKUMU
SIBJICHUSIMU;

I1P9

BJIQJICHNE YMEHUSMHU BBIIBUraThb TMIIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIIOJIAraroIIMX
(Gu3MYECKUX 3aKOHOMEPHOCTEW M 3aKOHOB, IIPOBEPSATh HUX AKCIEPUMEHTAJIbHBIMU
cpeacTBaMu, GopMyIupys 1eJb UCCIEeIOBAHNUS;

I1P10

BJIAJICHUE METOJJaMH CaMOCTOSATENBHOTO IUIAHUPOBAHUS W TPOBENEHUS (U3NUECKUX
9KCIIEPUMEHTOB, ONMCAHHUA M aHajdu3a I[OJIyYeHHOM W3MepUTeabHOW HHpOpManuu,
OIPEEICHUS JOCTOBEPHOCTH MOJIyYEHHOI'O PE3yJIbTaTa;

I1IP11

c(hOpMUPOBAHHOCTh YMEHUU MPOTHO3WPOBATh, AHAIM3UPOBATH M OICHUBATH IOCIICICTBUS
OBITOBOM U TPOUM3BOJCTBEHHON [EATEIBHOCTH 4YEJIOBEKa, CBSI3aHHON ¢ (U3HYECKUMU
MIPOIIECCAMH, C TTO3UIINI SKOJIOTHUYECKOM 0€30MaCHOCTH.




3CTPYKTYPA U COAEP/ KAHUE YYEBHOT O IIPEJIMETA

3.1 Conep:xaHue yueOHOIo npeamera
BBEJIEHUE
BxonHo#t koHTponb. WHCTpYKTUBHBIN 0030p cojepkaHusi y4eOHOro mpeaMeTa U 3HAKOMCTBO
00ydJarouuMxcsi ¢ OCHOBHBIMHU YCJIOBUSIMM W TPEOOBAHHMSIMHU K OCBOCHHIO mporpammbl. duszmka —
(dbyHIamMeHTallbHas HayKa O IPUPOJIE.

EctecTBeHHOHAay4YHBId METOJ TIO3HAHMS, €ro BO3MOXKHOCTH U TpaHUIbl MPUMEHUMOCTH.
DKCHEepUMEHT U TeOopus B TpoIlecce IMO3HAaHWUS NpUponbl. MojaenupoBaHue QU3NUESCKUX
SIBJICHUU © mpoueccoB. Poib 3KCriepuMeHTa M TEOPUHM B TIPOLIECCE MO3HAHUS TIPUPOJIBI.
®duznueckas BenuunHa. [lorpemnoctu uaMmepenuii puznueckux BeduurH. OU3NUECKUE 3aKOHBI.
I'paauie npumeHnMocTy pu3udecknx 3akoHOB. [loHsTHE O (DHU3UYECKOi KapTHHE MUpa. 3HAUCHUE
¢busuku ipu oceoenuu npodeccuii CI1O u cnenmansHOCcTe# CI10.

Buabl yueOHoii 1eATeIbHOCTH

YMeHMsI NOCTAaHOBKHU IieJIell JeATEeNbHOCTH, IUIAaHUPOBAHUS COOCTBEHHOH NESITENbHOCTH IS
JIOCTHIKEHUsI ITOCTABJICHHBIX LEJIEH, NMPEABUACHUS BO3MOJKHBIX PE3yJbTaTOB 3THX JECUCTBUU,
OpraHu3ald CAMOKOHTPOJIS U OLIEHKH IOJIyYEHHBIX PE3yJIbTaTOB.

Pa3BuTHE CITOCOOHOCTH SICHO M TOYHO H3JIaratb CBOM MBICIH, JIOTUYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHHUs, BOCIPUHHUMATh M AHAJIU3UPOBATH MHEHUSI COOECEIHUKOB, IpU3HABasl IPaBO
JpYyTOro 4€JIOBEKa HAa UHOE MHEHHUE.

IIpousBeneHue uaMepeHust GU3NYECKUX BETMYUH U OLIEHKA I'PAHUIIBI HOTPELIHOCTENH U3MEPEHU.
[IpencraBieHne TpaHUIBl TMOTPEIIHOCTEH HW3MEPEHHH TPH TOCTPOSHHH TpaduKoB. YMeHHE
BBICKa3bIBAaTh T'MIIOTE3bI JIJIs1 0OBSICHEHUs HAOJIOAAeMBbIX SIBJICHUI. Y MeHue npeajaraTb MoJAeNIu
SABJICHUH. YKa3aHWEe TpaHUIl MPUMEHHUMOCTH (U3HUYECKUX 3aKOHOB. V3J0KeHHE OCHOBHBIX
IIOJI0’KEHUM COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. [IpuBenenne npuMepoB BIMSHUS OTKPBITUI B
¢u3uKe Ha MpOorpecc B TEXHUKE M TEXHOJIOTMHU Mpou3BojacTBa. Mcnons3oBanue MHTEpHETA 1151
noucka uHGopmanuu

Paznen 1 MEXAHUKA

Tema 1.1 Kunematuka
Mexanunueckoe nuxenue. [lepememenue. I[lyts. Ckopocts. PaBHOMEpHOE mpsiMOIUHEHHOE
IBHO)KEHUE. YCKOpeHue. PaBHomepemMeHHOe mpsiMOJIuHEHOe aBrkeHue. CBOOOIHOE MMaJeHUE.
JIBrxeHue Tesna, OpoIIeHHOTo IO YTIIOM K TOPU30HTY. PaBHOMEpHOE JBHYKEHHE TIO OKPY>XKHOCTH.
Buabl yueOHoil 1eATEIbHOCTH

[IpencraBieHne MEXaHWYECKOTO JBHIKECHHUS TeEJIa yPAaBHEHUSMH 3aBUCHMOCTH KOOpPJIMHAT U
IIPOEKLIUEN CKOPOCTH OT BpeMeHHU. IIpeacTaBieHne MEXaHMUECKOTO ABMKEHHUs Tela rpapukamMu
3aBUCUMOCTH KOOPAMHAT U TMpPOEKIHeN CKopocTHu OT BpeMeHu. OmpeneneHue KOOpAUHAT
MIPOMIEHHOT0 MYTH, CKOPOCTU U YCKOpPEHHUs Tena mo rpadukaM 3aBUCUMOCTH KOOpAMHAT U
MPOEKIIMN CKOPOCTH OT BpeMmeHH. OnpeneneHue KOOpAWHAT IMPOWIEHHOTO MYTH, CKOPOCTH U
YCKOpEHHUs Tejla 110 YPaBHEHUSIM 3aBUCUMOCTH KOOPAMHAT U MPOECKIUN CKOPOCTU OT BPEMEHH.
IIpoBeneHue CpaBHUTEIBHOIO AHAIM3a PAaBHOMEPHOIO M PAaBHOIEPEMEHHOIO JBH)KCHUU.
YKa3zaHu€ HCIOIB30BAHUS IIOCTYIIATEIIBHOIO M BpPALlaTEIBHOIO JBUXXEHUHW B TEXHHUKE.
[IpuoOperenue omnbiTa pabOTHl B TpyHIl€ C BBIIOJIHEHUEM pPAa3JIMYHBIX COIMAJIBHBIX PpOJIEH.
Pa3zpaboTka BO3MOXKHOMH CHCTEMBl JEMCTBUH M KOHCTPYKLIHMU I 3KCIEPUMEHTAIbHOTO
OIIpEe/IeICHNS] KHHEMATUYECKUX BEJIMYUH.

Tema 1.2 3akonbl MexaHuku HbloTOHA

ITepseiii 3axkoH Hprorona. Cuna. Macca. Mmnynsc. Bropoit 3akoH Hbrorona. OcHOBHOM
3aKOH KJIACCMYECKOW JHMHaMuKW. Tperudd 3akoH HproTOHA. 3aKOH BCEMHUPHOIO TSITOTECHUS.
I'paButanmonnoe mnoine. Cuna Tsoxkect. Bec. CnocoOsl m3mepenust maccbl Ten. Cuiibl B
MEXaHHKE.

Buab1 yueOHoi#i 1eATEIbHOCTH



IIpumeHeHne 3aKOHAa COXPaHEHMS MEXAaHWYECKOW DSHEPIMM IPH pacyeTax pe3ysIbTaTOB
B3aUMOJECHCTBUI T€Jl TPAaBUTALIMOHHBIMU CHJIAMU U CUJIAMH YIIPYT'OCTH.

Tema 1.3 3akoHBI COXpaHeHUS B MeXaHHKe

3akoH coxpaHeHMs uMIyibca. PeaktuBHoe naBmxkeHue. PabGora cwibl.  PaGora
NOTEHIMAJIBbHBIX cwil. MomHocTs. DHeprus. Kunernueckast sHeprus. [loreHunanbHas 3HEprus.
3aKOH COXpaHEHUs MeXaHW4YecKoi sHepruu. IIpumMeHeHHe 3aKOHOB COXpaHEHUSI.

Buabl yueOHoii 1eATEIbHOCTH

[IpumeHeHne 3aKOHA COXPAaHEHHSI UMITYJIbCA JJISI BEIYUCICHUS U3MEHEHUM CKOPOCTEHN TEJl MpU UX
B3auMoJIeHcTBUSAX. I3Mepenue paboThl CHJI W HM3MEHEHHE KHHETHYECKOHW DHEpPruM Telia.
Brrunciienue paboThl CHIJI 1 UBMEHEHUSI KWUHETUYECKOW SHEPTUU Teja. Beluucienue noteHnuaibHou
SHEPruM Tel B TIpaBUTAUMOHHOM moje. OnpeneneHue MNOTEHUUATBHOW SHEPTHM  YIIPYTo
ne(OPMUPOBAHHOTO TeJNa IO UW3BECTHOM jaeopmamvyi M JKECTKOCTH Tella. YKa3aHWe TpPaHHUI]
MMPUMEHUMOCTH 3aKOHOB MEXaHWKH. YKa3aHHE YYCOHBIX AUCIUIUIMH, TMPH H3YYEHHH KOTOPBIX
HCIIOJIb3YIOTCSI 3aKOHbI COXPAHEHHUS.

Paznea 2 OCHOBBI MOJIEKYJIAAPHOU ®U3UKU U TEPMOJINHAMUKNA

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KMHeTHYEeCKOM Teopun. UneanbHbli ras

OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. Pa3mepbl u Macca MOJIEKYJ U
atomoB. bpoyHoBckoe gaBmkenue. Judpdysus. Cuinbl U 3HEPruss MeXKMOJIEKYJISIPHOIO
B3aumojieiicTBus. CTpoeHHe Tra3000pa3HbIX, JKUJIKUX M TBepAblX Teld. CKOpOCTH JBMIKEHUS
MOJIEKYJI U uX u3Mepenue. Mneansueiii ra3. Jlapnenue raza. OCHOBHOE ypaBHEHHE MOJICKYIISIPHO-
KMHETUYeCKOM Teopuu ra3oB. TemmepaTypa U usMepeHue. ['a3oBble 3aKOHBI. AOCOIIOTHBIN
HyJb TeMmmepaTypbl. TepMoaMHamuueckash IIKajda TEeMIepaTypbl. YpaBHEHHE COCTOSIHUSA
nJeaJbHOro raza. MojsipHas ra3oBasi OCTOSIHHAsI.

Buab1 yueOHoii 1eATEIHOCTH

BrinmonHeHne SKCIMEPUMEHTOB, CIyXalUX IS OOOCHOBAaHUS MOJEKYJISIPHO-KUHETUYECKON
teopun (MKT). Pemenue 3agady ¢ DPUMEHEHHMEM OCHOBHOI'O YPaBHEHUS MOJEKYJISIPHO-
KHHETHYECKOU Teopuu ra3zoB. OnpeaeneHre nmapameTpoB BEIIECTBa B Ta3000pa3HOM COCTOSTHUM Ha
OCHOBAaHUU YPaBHEHUSI COCTOSIHHUSI HJeajbHOTO raza. OrmnpejaeseHue IMapaMeTpoB BeEIIECTBA B
razo00pa3HOM COCTOSIHUU U MIPOUCXOAAIINX TporieccoB no rpadukam 3asucumoctu p (T), V (T), p
(V). DkcniepumenTanbHoe uccienaoanue 3apucumoctu p (T), V (T), p (V). Ilpeacrasnenue B Bue
rpauKOB U30XOPHOT0, N300aPHOTO U U30TEPMUUECKOTO MPOIIECCOB.

Brruncienue cpenHeill KUHETMYECKOW JHEPrUM TEIUIOBOrO JABWYKEHHUS MOJIEKYJI IO HU3BECTHOM
TeMmIepatype BellecTBa. BpICKa3biBaHUE THUIOTE3 sl OOBSICHEHUs HaOIIOJaeMbIX SIBJICHUI.
Yka3zaHue rpaHuil MPUMEHUMOCTH MOJEIH «UJIeajbHbIN ra3» u 3akoHoB MKT.

Tema 2.2 CBoiicTBa IapoB, KUJAKOCTEH M TBEPABIX TeJ

CoiicTBa mapoB. Mcnapenue u koHAeHcanus. HachIeHHbIH map u ero cBoiicTBa. AOGCOTIOTHAS U
OTHOCHTEJIbHAs BJIAXKHOCTh BO31yXa. Touka pochl. Kunenue. 3aBUCMMOCTh TEMIEPATYPbl KUIIEHUS OT
nasienus. [leperperslii map u ero UCIOIb30BAHUE B TEXHHUKE.

CgoiicTBa XHAKOCTEHU. XapaKTEPUCTHKA KUJIKOTO COCTOSIHHUS BellecTBa. [I0BEpXHOCTHBIA CIOM
KUJKOCTU. ODHEPrus MOBEPXHOCTHOTO cJIOs. SIBIEHUS HA TpaHUIE XKUIKOCTH C TBEPABIM TEJIOM.
Kanwmspueie sBnenus.

CpolicTBa TBEpAbIX Tell. XapakTEpPUCTUKA TBEPAOrO COCTOSIHMS BELIECTBA. YIPYrHe CBOMICTBa
TBepAbIX Teid. 3akoH ['yka. MexaHnndeckrue CBOMCTBA TBEPAbIX Tell. TerioBoe pacliupeHre TBEPABIX TN
U KuaKocTel. [1naBienre u kpucrau3anus.

Buabl yueOHO# 1eATeJIbHOCTH

W3mepeHne BIXHOCTH BO3QyXa. PacueT KOJIMYEeCTBAa TEIUIOTHI, HEOOXOAMMOIo st
OCYLIECTBJIEHHs Tpolecca MNepexoja BEIIeCTBA M3 OJHOIO arperaTHOro COCTOSIHUS B JPYyroe.
OKCNEPUMEHTAIbHOE MCCJIEI0BAaHME TEIUIOBBIX CBOWCTB BellecTBa. IlpuBeneHue mnpumepos
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KalWUISPHBIX SIBJICHUN B OBITY, MpUpOJIe, TEXHUKE. VccenoBanne MEXaHMYeCKUX CBOMCTB TBEPIBIX
ten. Ilpumenenne ¢u3znueckux MOHATUA M 3aKOHOB B y4eOHOM Marepualie NnpodecCHOHAIBLHOTO
xapaktepa. Mcnonb3oBanue MHTepHeTa /uisi moucka MHGOpMAMA O pa3paboOTKax U MPUMEHEHHSIX
COBPEMEHHBIX TBEPBIX U aMOP(HBIX MAaTEPHAIIOB.

Tema 2.3 OcHOBBI TEPMOAUHAMUKH

OCHOBHBIEC MOHSTUS U oOlpeAesieHus. BHyTpeHHssI SHEprusi cucTemMbl. BHyTpeHHsIs1 sHeprus
uaeanpHoro rasza. Pabora m Tterwiora kak (opMbl mepeaadn dHEpPrur. TermoeMKOCTh. Y AeibHas
TETJIOEMKOCTh. YPaBHEHHE TEIUIOBOro OanaHca. IlepBoe Hayaimo TEpMOAWHAMHKH. AnuaOaTHBIN
npouecc. Ilpunnun peiictBus terioBord mammbbl. KIIJ[ terutoBoro asurarens. Bropoe Hauaio
TEPMOJUHAMUKHU. TepMoauHaMHU4YecKas IIKaja TeMmIeparyp. XOJOJAWIbHbIE MalluHbL. TernaoBbie
npurarenu. OxpaHa npupoisl.

Buabl yueOHO 1eATeJIbHOCTH

N3mepeHue KoJiMuecTBa TEIIOTHI B IIpolieccax Teruionepenadn. PacdeT KoauyecTBa TEMIOTHI,
HEO0OXO0MMOI0 JUIsl OCYIIECTBIIEHHUS 3aIaHHOTO IpolLecca ¢ Teronepeaadeil. Pacuer nuamenenus
BHYTPEHHEW 3HEpruu Teij, padoThl U IMEPEAAHHOIO KOJHUYECTBA TEIUIOTHI C MCIIOJIb30BaHUEM
IIEPBOro 3aKOHA TEPMOJUHAMUKH.

Pacuer paGoThl, COBEpILICHHOM ra3oM, o rpaduky 3aucumoctu p (V).

Brruncnenue paboThl ra3a, COBEPIICHHOM NMPU U3MEHEHHWU COCTOSHUSA 0 3aMKHYTOMY LIUKITY.
Bpruucnenune KIIJ[ npu coBepuieHuu rasom paboThl B IIpoleccax H3MEHEHHUS COCTOSIHMS 110
3aMKHYTOMY LHKIYy. OOBsICHEHHE NPUHLMUIIOB ACHCTBHS TEIUIOBBIX MAalIMH. JleMOHCTpauus poju
(bU3UKH B CO3JaHUN M COBEPIIICHCTBOBAHUY TETUIOBBIX JIBUTATEIICH.

Pa3nen 3 DJIEKTPOJIUHAMHUKA
Tema 3.1 DaexkTpuueckoe moJie

DJNeKTpUYecKrue 3apsiapl. 3aKOH coxpaHeHus 3apsga. 3akoH Kymnona. Dnextpudeckoe
nosne. HampsbkeHHOCTh snekTpuyeckoro mouns. [lpuxHumn cynepmno3unuu moneid. PaGorta cun
3JICKTPOCTATUYECKOTO  ToJsA.  [loTeHmuman. Pa3HOCTP  MOTEHIHMAIOB. DKBUIIOTCHIIMAIBHBIC
noBepxXHOCTH. CBS3b MEXKIY HANPSHKEHHOCTHIO M PA3HOCTHIO MOTEHIIMATIOB JJIEKTPUYECKOTO TOJIA.
Jvonexktpukn B anekrpudeckom  none.  Ilomapuzamusa  ausnektpukoB.  [IpoBonHukum B
anekTpudeckom tone. Kounencatopel. CoenuHeHHE KOHACHCATOPOB B Oarapero. DHeEprus
3apsHKEHHOTO KOHJICHCATOpa. DHEPTHS JICKTPUICCKOTO TOJIS.

Buabl yueOHoil 1eATEIbHOCTH

Breruucienne cun B3aUMOAECHCTBUS TOYSUHBIX DJICKTPHUUICCKUX 3apAN0B.

Bbluncnenre HanpsiKEHHOCTH 3JEKTPUUECKOTO TMOJII OJHOIO M HECKOJIBKMX TOYEYHBIX
AIIEKTPUYECKHUX 3apsA0B. BeiuncieHne nmoTeHmana 3JeKTPUIECKOTo OIS OJTHOTO U HECKOJIBbKHUX
TOUYEYHBIX AJIEKTPUUECKUX 3apsaa0B. M3mepenue pa3HOCTU OTEHIIUATIOB.

HN3mepenune sHEPTUr AICKTPUYECKOTO MOJIST 3apsHKEHHOTO KOHJZIEHcaTopa. BeIaucieHue >Hepruu
AJIEKTPUYECKOTO TMOJISI 3apsDKEHHOTO KOoHJeHcaTtopa. Pa3paboTka miaHa W BO3MOXKHON CXEMBI
JNEUCTBUII  IKCHEPUMEHTAJIBHOTO ONpeNesIeHUs]  DJIGKTPOEMKOCTH  KOHJEHcaTopa U
JURJIEKTPUUECKOM  MPOHULIAEMOCTHM  BemiecTBa. [lpoBeleHME  CpPaBHUTEIBHOTO — aHAIM3a
TPaBUTALMOHHOIO U JIEKTPOCTATUUECKOTO MOJIEH.

Tema 3.2 3aK0OHBI IOCTOSTHHOIO TOKA.

VYcnoBusi, HEOOXOAUMBIE 11 BOSHUKHOBEHHSI M MOJJIEp’KaHUA dJIeKTpuueckoro Toka. Cunia
TOKa W IUIOTHOCTH Toka. 3akoH Oma mis yuyactka nenu 6e3 D/1C. 3aBUCHUMOCTh 3JEKTPUUECKOTO
CONIPOTHUBIICHUST OT MaTepuala, JUIMHBI W IUIOIIaAU IIONEPEYHOro CEYEHMs] IPOBOJHUKA.
3aBUCUMOCTH BJIEKTPUYECKOTO COINPOTUBIICHUS MPOBOJHUKOB oT TeMIIEpaTyphl.
DNEeKTpOABMKYIIas CHJIa MCTOYHMKA TOKa. 3akoH Oma ans nonHol nenu. CoeauHeHue
poBOAHUKOB. COeIMHEHNE WCTOYHUKOB 2eKMPUYecKol sunepauu 6 bamapeito. 3axon J{ocoyns—
Jlenya. Paboma u mowHocmob snexmpuuecko2o mokda. Tennogoe oeiicmeue moka. Ycmpoiicmeo,
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npuHYyun  Oelucmeuss U Cxemvl GKIIOYEHUs UBMEPUMENbHbIX Npubopos; mpebo6anus mexHuKu
bezonachocmu npu pabome ¢ 31eKMpooOOPYOOSAHUEM.
Buabl yueOHoO# 1eATeJIbHOCTH

N3MepeHune MOITHOCTH AJIEKTpUUecKoro Toka. Mismepenne 3/1C 1 BHyTpEHHETO CONTPOTUBIICHUS
HMCTOYHHKA TOKA.
BeimonHeHne pacyeToB CHJIBI TOKAa M HANPSDKEHUW HA Y4YacTKax »JJIEKTPUYECKUX LIEIEH.
OOBsiCHEeHHE Ha MpUMEpPE DJICKTPUYECKON 1enu ¢ aBymMs uctouyHukamu Toka (/1C), B kakom
cllydae MCTOYHUK DJICKTPUUYECKOW DHEpPruu paboTaeT B peKMME TeHepaTropa, a B KaKOM — B
pexxume norpeburens. OrnpeneneHue TeMmnepaTypbl HHUTH  HakainuBaHus. M3mepeHue
AJIEKTPUYECKOT0 3apsifia AJIEKTPOHA.

Tema 3.3 DiieKTpUUECKHH TOK B Pa3JIMYHbIX Cpeaax

[IpoBOAUMOCTH METAJIIIOB, SIBIICHUE TEPMOIICKTPOHHOU IMUCCUH, CBEPXITPOBOAUMOCTb.

CoOcTBeHHas TPOBOAMMOCTH MOJYIIPOBOHUKOB. [101ynpoOBOIHUKOBBIE TPUOOPHI.

Buabl yueOHoii 1eATEIbHOCTH
CHsTHE BOJILTAMIECPHOM XapaKTepUCTUKU nuoja. IIpoBeneHne CpaBHUTEIBLHOTO aHalM3a
MOJIyITPOBOJHUKOBBIX THOAOB U TPHOJOB.
Hcnonp3oBanne IHTepHeTa Il NoOWUCKa HWHGOPMAMKU O IIEPCIIEKTUBAX  Pa3BHUTHUS
MOJIyITPOBOJHUKOBOM TEXHUKH.

Tema 3.4 MaraurTHoe 1moJjie

BekTtop MHAYKIIMM MAarHWTHOTO MOJsl. JledCTBHE MarHUTHOTO MOJS HA MPSMOJMHEWHBIN
MPOBOJHHUK C TOKOM. 3aKOoH Amrepa. B3zammonerictBue TOkoB. MarHuTHBIM mOTOK. PabGora 1Mo
MEPEMEILICHUIO TTPOBOJHUKA C TOKOM B MArHUTHOM ToJjie. J[eicTBME MAarHuTHOTO MOJsA Ha
nBwkymuicss  3apsaa.  Cuna  Jlopenma. OmnpeaeneHue  yAedbHOrO  3apsia. Y CKOPUTEIH
3apsSKEHHBIX YACTHIL.

Bupabl yueOHoil 1eATEIbHOCTH

N3mepeHne WHAYKIIMA MArHATHOTO MOJisi. BeluuciieHne cui, AEUCTBYIOIIMX Ha MPOBOJHUK C
TOKOM B MarHUTHOM IT10JIE.
Brruncienue cuii, J€MCTBYIOIMX HA AJIEKTPUUECKHUHN 3aps, IBHXKYIIHKACS B MATHUTHOM MOJIE.

Tema 3.5 JjiekTpoMarHuTHAsi UHAYKIMS

DnekTpoMarHuTHas UHAYKIUs. BuxpeBoe snexkrpuyeckoe noie. CamMOMHAYKIUSA. DHEpPrus

MarHuTHOTO TIOJISI.
Buabl yueOHoil 1eATEIbHOCTH

HccnenoBanue SIBICHWM DJICKTPOMATrHUTHOW HMHIAYKIUHM, camMOUHAYKOuU. OObsicHEHHE
MpUHIUIA JeWCTBUS diekTpoaBurarens. OObsCHEHHWE TPUHIMIIA JEUCTBUS TeHepaTopa
AJIEKTPUYECKOT0 TOKA U 3JIEKTPOU3MEPUTEIBbHBIX PUOOpoB. OOBsICHEHNE IPUHIIUIIA AEHCTBUS
Macc-crekTporpada, yCKopuTenel 3apsokeHHbIX dacTull. OOBbsICHEHUE PO MAarHUTHOTO OIS
3emMJiId B )KU3HU PACTEHUH, )KUBOTHBIX, YEJIOBEKA.
[TpuBenenne npuMepoB MPAKTUISCKOTO TPUMEHEHHS U3YUEHHBIX SBJICHUM, 3aKOHOB, MPUOOPOB,
YCTPOMCTB.
[IpoBenieHre CpaBHUTEIBLHOTO aHAIU3a CBOMCTB 3JIEKTPOCTATUUECKOTO, MarHUTHOT'O U BUXPEBOTO
AIIEKTPUYECKUX TTOJIEH.

Pasznen 4 KOJIEBAHUA U BOJIHBI

Tema 4.1 MexannuecKkue KoJ1e0AHUA U BOJHBI

KonebGarenpHoe paBukeHue. [‘apMoHmyeckne koneOanus. CBOOOIHBIE MEXaHUYECKHE
KojiebaHus. JIMHeliHble MeXaHudeckue KojebaTelbHble cucTeMbl. [IpeBpallieHre sHEepruu npu
KosiebaTteTbHOM JIBKeHUU. CBOOOIHBIC 3aTyXaloIIMe MEXaHUIYeCKue KoiaeOaHus. BeIHyXIeHHbBIC
MEXaHUYCCKHE KOJICcOaHMSI.



Buabl yueOHO# 1eATeJIbHOCTH

HccnenoBanne 3aBUCUMOCTH Tepuoja KojaeOaHWH MaTeMaTUYeCKOro MasTHUKA OT €ro JUIMHBI,
MacChl ¥ aMIUTUTY 1Bl KOJIeOaHNH.

HccnenoBaHue 3aBUCUMOCTH NI€pHOIa KojleOaHui Irpy3a Ha IPYXKUHE OT €r0 MacChl U KECTKOCTU
Npy>KUHBL. Bbraucienne mnepuoaa KojeOaHUIT MaTeMaTHYECKOTO MasTHHKAa IO HW3BECTHOMY
3HAYEHUIO €ro JUIMHBL. Bprumciienne mepuona koiiebaHMil rpy3a Ha NPYKUHE IO W3BECTHBIM
3HAYEHUSIM €T0 MACChl ¥ KECTKOCTH MPYKUHBI.

BripaboTka HaBBHIKOB BOCIPHHUMATh, AaHAJIMU3UPOBATh, IepepadaThiBaTh H IPEAbSIBIATH
nH(pOpPMAIIMI0O B COOTBETCTBHM C TIIOCTaBJICHHBIMHM 3afadyaMu. [IpuBeneHHe NTpUMEpPOB
aBTOKOJIe0aTEIbHBIX MEXaHHUEeCKUX cucTeM. [IpoBenenne kinaccupukanum KoieOanmii.

Tema 4.2 JjleKTPOMArHUTHBIE KOJIeOaHNS U BOJHBI

CBoOOHBIE 3JEKTpPOMAarHUTHBIE KojeOaHus. [IpeBpamieHve sHeprum B KoJjeOaTeIbHOM
KOHType. 3aTyxarollMe  3JIeKTPOMAarHuTHble  KoseOaHus. I'eHepaTop  He3aTyxarollMX
3JIEKTPOMAarHUTHBIX KoJjieOaHuM. BbIHyX/eHHbIE 3JieKTpuuyeckue kosnedanus. [lepemMeHHbIN TOK.
I'enepatop nepemeHHOro Toka. EMKOCTHOE M HHIYKTHUBHOE COIIPOTHBJIEHHUS IIE€PEMEHHOTO
Toka. 3akoH Owma sl D2JIEKTPUYECKOW yenu nepemennoco moka. Paboma u mowmnocmo
nepemennoco moka. Ienepamoper moka. Tpancgopmamopwl. Toxku 6vicokou uacmomui.
Ilonyuenue, nepedaua u pacnpeoenenue snekmposunepauu. Jlunuu snekmponepeoau.

DJIEKTPOMAarHUTHOE TI0J€ Kak OCOOBbIH BHUJA MaTepuu. OJIEKTPOMATHUTHBIE BOJIHBIL.
Bubparop I'epua. OTkpbeIThiil KosieOaTenbHbl KOHTYp. M300perenue panuo A. C. IlonoBbiM.
ITonsitue o paguocssizu. IlpumeHeHne 3JIEKTPOMAarHUTHBIX BOJIH.

Buabi yueOHoii 1eATEIbHOCTH

Habnronenune ocumiuiorpaMM rapMOHHMYECKUX KojeOaHuil cuiibl TOKa B 1enu. M3mepeHue
3JIEKTPOEMKOCTH KOHJeHcaTtopa. IM3mepeHue HHAYKTUBHOCTH KaTymku. McciaenoBaHnue
SIBJICHUSI DJIEKTPUUYECKOTO pe30HaHca B mocienoBarenbHor nenu. [IpoBenenne ananorum
MEXIY dbusznueckumMu BEJIMYMHAMU, XapaKTepU3yOIIUMHA MEXAHUYECKYIO 51
AJIEKTPOMATHUTHYIO KOJIeOATEIbHbIE CUCTEMBI.

Pacuer 3HaueHuil CuJIBI TOKa M HaNpsDKEHUsT HAa DJIEMEHTAax LEend IEPEMEHHOIO TOKA.
HccnenoBanne npuHOMIa ASUCTBHUS TpaHchopmartopa. VMccienoBanue mpUHIUANA JICHCTBUS
reHeparopa IepeMEHHOr0 TOKa.

OcyiiecTBiieHHE pajuoliepenadu u paguonpuema. MceiaenoBanue CBOMCTB JIEKTPOMAarHUTHBIX
BOJIH C ITOMOIIBI0 MOOHIBHOTO TenedoHa. Pa3BuTHE IEHHOCTHOTO OTHOIICHUS K H3y4aeMbIM Ha
ypokax (u3MKA OOBEKTaM ¢  OCBaWMBaeMbIM BHJAM  JIeSTEIHLHOCTU. (OOBICHEHHE
NPUHLIHUITHAIBHOTO Pa3JIduUs IPUPOAbI YIIPYTUX U 3JIEKTPOMArHUTHbBIX BOJIH. M3l0keHune cytu
AKOJIOTHYECKHUX TIPOOJIeM, CBI3aHHBIX C AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU U BOJTHAMH.
OOBsICHEHHE POJU IEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX UCCIIeIOBaHUSIX BeeneHHoil.

Pa3zgen 5 OIITUKA

Tema 5.1 Ilpupona cBera. BosiHOBbIe cBOliCTBA cBeTa

CKOpOCTh pacHpOCTpaHEHUsI CBETA. 3aKOHBI OTPaXEHWsI M mpesiomyieHus csera. IlosHoe
orpaxkenue. Jlun3bl. I'ma3 kak onTuyeckas cuctemMa. OnNTHYECKUE TPUOOPHI.

HNuTtepdepenumst cBeta. KorepeHTHOCTh CBEeTOBBIX Jiyuei. MHTepdepeHIMss B TOHKHX
meHkax. [lomocel paBuo#t Tommuusbl. Kombua HeroTona. Mcnonb3oBanue uHTEp(hEpEeHIIMU B
Hayke u TexHuke. Judpakuus cBera. [udpakuus Ha 1eId B HapaUIeNbHBIX JIyyax.
Judpakiuonnas pemerka. Ilonstue o ronorpadguu. Ilomsgpuszanus mONEepeYHBIX BOJH.
[Tonspuzauusa cBera. J[lBoitHoe nydenpenomiienue. llomsipouasl. Jlucnepcuss cBeta. Bujbl
cniekTpoB. Criektpbl ucmyckanus. CHeKTpbl MOMIOHICHHs. YIbTpaduoiieToBoe U HHPpaKpacHOe
n3nydyeHusi. PentrenoBckue ayun. X mpuposa U CBOMCTBA.

Buabl yueOHoil 1eATEIbHOCTH
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IIpuMeHeHne Ha IPAKTUKE 3aKOHOB OTPAXKEHUS U IIPEJIOMIICHUS CBETA IIPU PELICHUHU 3a1a4.
Onpenenenne CHEKTPaIbHBIX TIPAHMUL] UYYBCTBUTEJIBHOCTH YEJIOBEUECKOIO Ija3a.  YMEHHE
CTPOUTH H300pa)k€HUs MPEIMETOB, JaBaeMble JIMH3aMU. PacyeT paccTOsiHHMS OT JIMH3BI J0
n3o0paxeHus npenMera. PacyeT onTudyeckor cuuibl JTUH3BL. VI3MepeHne (OKyCHOTO pPacCTOSHUS
JIuH3BL. McnblTanue Mogeneli MUKpOCKOIIa U TEJIECKOIA.

Habmronenne siBneHuss WHTEpPEpPEHIMU DIICKTPOMArHUTHBIX BOJH. HaOmroneHwe sBICHUS
TG PAKIIUN AJISKTPOMArHUTHBIX BOJIH.

Habmronenne sBICHUS TMOJSAPU3ANNU DJICKTPOMArHUTHBIX BOJIH. 3MepeHHe IIUHBI CBETOBOU
BOJIHBI II0 pe3yJibTaTaM HaOmroneHust siBiieHusT uHTepdepennuu. HalOmronenue sBiIeHUS
nudpakiuu cBeta. Habmronenne sSBICHUS TOISIpU3AlAN U aucriepcuu cBeta. [louck paznudauii u
CXOJICTBA MEXAY IU(PPAKIIMOHHBIM M JUCIEPCHOHHBIM CIIeKTpamMu. [IpuBenaeHne npumMepoB
MOSIBJICHUSI B TPHUPOJIC M HCMOJIb30BaHUS B TEXHHUKE SIBIICHUN WHTEphepeHInU, IudpaKium,
MOJISIpU3allMK M Aucriiepcum cBera. [lepeuncienne MeToa0B MO3HAHUS, KOTOPBIE MCIOJIb30BAHbI
MPU U3YUYECHUM YKa3aHHbBIX SIBJICHUN.

Pasznea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBanToBasi onTuka

KBantoBas rumore3a Ilnanka. @otonbl. BaemnHuii dortosnexkrpuyeckuii 3¢ Pekr.
BuyTtpennuit potordpdext. Tumnbl GOTO31EMEHTOB.

Tema 6.2 @u3znka aToMa U ATOMHOI0 /IPa

Pa3zBuTre B3MISII0B HA CTPOEHHE BEIIECTBA. 3aKOHOMEPHOCTHM B AaTOMHBIX CHEKTpax
Bojopoaa. SnepHas moaenab aroma. OnwiTel J. Pesepdopna. Moaens aroma Bogopoaa mo H. bopy.
KBaHTOBBIE TEHEPATOPHI.

EcrecTBeHHas pamoaKkTUBHOCTh. 3aKOH paJHMOaKTUBHOro pacnana. CriocoObl HaOMOACHUS U
peructpanuu 3apspkeHHbIX yactull. D¢pdext BaBunoa — Yepenkoa. CTpoeHHE aTOMHOIO sipa.
Jledpexkr macchl, DSHeprust CBA3M M YCTOMYMBOCTH AaTOMHBIX sAep. SlepHble peakiuu.
HckyccTBeHHass paauoakTUBHOCTh. Jlenenue Tsbkenbix snep. llemHas  snepHas  peaknus.
VYnpasisemas nenHas peakuus. SAnepHsiid peaktop. IlomyyeHue paaroOakTUBHBIX H30TOIOB M MX
npruMeHeHue. buonorndyeckoe 1elCTBUE PaJUOAKTUBHBIX W3JIy4Y€HUH. DJIEMEHTApHbIE YacCTHUILIbL.

3.2 Temaruyeckuii IJIAH

Y4eOHas Harpy3ka o0y4aromuxcs
B TOM 4HCJIe
= o @ Ili1anupyemsle
Pa3nen/ TemMa TuCHUIIINHEI = % E é pe3yIbTaThbl
: e 3 = g E = E ocBoeHust
2 = = = = = AUCUHUILINHBI
=1 g 3 =g
< [<p] = [<2]
% =3 S
= = =
JIP4, JIP13 MP3,
BBenenue 2 2 1pr2
JIPA, MP 3, MP4,
Pasznen 1 Mexanuka 27 13 10 4 IIP1, I1P2, I1P3,
11P4, I1P9
JIP4, MP4, IIPI,
Tema 1.1 Kuremaruka 10 4 4 2 11P4
JIP4,MP3 IIP2,
Tema 1.2 3axoHbI MexaHUKH HbIOTOHA 6 4 2 11P4.1TP9
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JIP4, MP3,MP9,
Tema 1.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 11 3) 4 2 1P 1-ITP4
JIP4, JIP9, MP3,
Paznen 2 MP4, MPY, ITP2,
OCHOBBI MOJIEKYJISIPHOI (PU3UKHU H 26 11 6 9 11P3, ITP4, I1P7,
TEPMOAMHAMHUKH 11PS, IIPY,
ITP10, 1IP11
_ JIP9,MP3, MP4,
Tema 2.1 } OcHOBBI MOJIEKYILAPHO- | 4, 4 4 3 1P, 1IP3, 11P4,
KHHETUYECKOM Teopun. MeanbHblii ra3 11PS
. o JIPY, MP3, TIP3,
Tema 2.2 CpoiicTBa MapoB, XKHUAKOCTEH H 10 4 5 [IP7. TIPS, 11P0,
TBCPABIX TECII 1IP10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEpPMOAMHAMUKHI ) 3 2 IIP2, TIP3, IIP4.
1IP11
JIP13, MP3,
Pa3znen 3 50 26 10 14 MP4, MPS5, ITP4,
DJIeKTPOAMHAMMKA IIPS, I1P6, ITP7,
ITP8, ITP11
JIP13, MP4,
Tema 3.1 DnekTpuyeckoe mosie 6 4 2 MPS5, I1P4, TIPS,
1IP7
JIP13, MP3,
Tema 3.2 3aKOHBI IOCTOSIHHOT'O TOKA 22 6 6 10 MP4, IIP4, IIP5,
IIPS
. JIP13, MP3,
Tema 3.3 DneKTpU4ECKUI TOK B Pa3IMUHbIX 10 5 4 MP4, [IP4. TIPS,
cpenax 1IP11
JIP13, I1P4,
Tewma 3.4 MarauTHoe mmoJje 6 6 P11
JIP13, MP1, I1P4,
Tewma 3.5 DnekTpoMarHuTHAs UHAYKIIUS 6 4 2 P11, 11P6
Paznea 4 JIP4, JIP13, MP3,
KoJsie0anus v BOJHBI 20 8 8 4 MP4, IIP1, 11P2,
ITP4, ITP10
Tema 4.1 Mexanunueckue KojaeOaHus U 6 5 5 5 JIP13, MP3, I1P],
BOJIHBI IIP2, I[IP4
JIP13, MP3,
Tema 4.2 DneKkTpoMarHuTHbIC KOJIeOaHUS U 14 6 5 9 MP4, IIPL
BOJIHBI IIP2, IIP4, IIP10
Paznen 5 JIP4, MP3, ITP1,
Onruka 14 4 2 8 P2, I1P4, ITP8
Tema 5.1 Ilpupona cera. BoiHoBbIE 14 4 2 8 JIP4, MP3, IIPI,
CBOJNCTBA CBETA 1IP2, 11P4, 1IP§
Paznea 6 10 - 3 JIP4, MP9, ITIP2,
DJ1eMeHTbI KBAHTOBOH (PU3NKH 11P4, ITP6, ITP11
6 4 2 JIP4, MP9Y, IIP2,
Tema 6.1 KBanToBasi ontuka IIP4, ITP6, TTP11
Tema 6.2 ®uzuka aTomMa U aTOMHOTO Spa 4 3 1 P4, %f? 1 1ps,
Pa3znen 7 2 2 JIP4, MP9, IIP1,
OBoonus Beenennoi 11Ps, 11P7, 1TP11
o JIP4, MP9Y, IIP1,
Tema 7.1 Ctpoenue u pa3Butue BcemenHoit | 2 2 1IPS. 11P7, 1IP1]
Bcero 151 73 39 39
IIpomeskyTOYHAs aTTEeCTALMSA, B TOM YUCIE 18 JIP4, MPY, IIP1,
KOHCYJIbTAHH 1p7
Bcero 169 73 39 39
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4 YCJIOBHUS PEAJIM3ALIMNA YYEBHOI'O TIPEJIMETA

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecneyeHne

Jis peanuszanuy MporpamMMmbl ydyeOHOro MpeiMeTa HpeAyCMOTPEHBI CIENyIONUe CIelUalIbHbIe
TMOMCIIICHUS U OCHAIILICHUC:

Tun u HaMMeHOBaHHE

OcHalleHHe cnenuaJbLHOro MoMeIeHus
CHenuaJLHOr0 MoMeIeHust

KaOMHeT €CTeCTBCHHOHAYYHBIX | YueOHass  aynuTopus Ul  TPOBEACHHS  YYEOHBIX,
JTHMCIUIIIHH NPAaKTHYECKUX W JTA0OPATOPHBIX 3aHATHH, JUISl TPYIIOBBIX U
VH/IMBUYAIbHBIX KOHCYJIBTALUH, IS TEKYIIErO KOHTPOIS U
IPOMEXYTOYHOH aTTeCTalllH.

nabopatopust PU3UKN VYyeOHast ayTUTOpHS VIS IPOBEICHUS YIeOHBIX,
IPAaKTUYECKUX U J1a0OPaTOPHBIX 3aHATUM, ISl TPYNIIOBBIX U
VHAMBUAYaAJIbHBIX KOHCYJIBTAIUH, JUIsl TEKYIIETO KOHTPOJIS U
IPOMEKYTOUHON aTTEeCTALHU.

Pabouee mecTo npenoaBatens: NepCcOHaIbHbIA KOMIBIOTED,
POEKTOp, paboure MecTa 00yJaromuxcs, J0cka yueOHas,
yaeOHast MeOerb;

KD®, nemoHcTpanmoHHOe 000pYyAOBaHHUE 10 TEME
"TlepemeHHBII TOK", IEMOHCTPALMOHHOE 000PYIOBAHHUE TIO
TeMe "DneKTpocTaThka", MOJAEIN KPUCTAIUNINYECKON PEIIEeTKH,
JIEMOHCTpAIIMOHHOE 000PY/IOBaHHE IO TEME
"OnexTpoMaretusMm"”, Mmoaenp "DnexkTpodopHas MarHa"
['urpometp ncuxomerpuueckuit BUT-1;

HaGops! pe3ucTopoB Juist IPAKTUKYMa;

HabGops1 taboparopusie «MexaHnkay;

HaGops! 1aGopaTopHbIe 110 3IEKTPOIIHU3Y;

HabGops1 maboparopusie «OnTukay;

Mogenu no ¢pusuke;

HabGop o anexkTponu3y (1IeMOHCTPAIIMOHHBIN );

[Tpubop 11 JeMOHCTpaluy 3aBUCUMOCTH COTIPOTUBIICHUS
MeTaJljia OT TEMIIEPaTyphl;

[Tpubop 11 n3ydeHus npasuia Jlenna;

[Tpubop 11 n3MepeHus AJITMHBI CBETOBOW BOJIHBI C HAOOPOM
JU(PPAaKIMOHHBIX PEIIETOK;

[Tomemenue  gns xpanenuss  u | [llkadw, cremmaxu  aas  XpaHeHUs — J1abOpaTOPHOTO
npodunakTudeckoro  00CITyXKUBaHUS | 000PYIOBaHUS, UHCTPYMEHTOB U PACXOTHBIX MaTEPHAIIOB.
yueOHOro 060pyJOBaHMUSI

4.2 YyeOoHO-MeTOAMYECKOE M HH(POPMAIMOHHOE 00ecneyeHne Peajn3alu NpPorpaMmMbl
OcCHOBHbBIE MICTOYHHUKH:
1. Tapacos, O. M. ®usuka : yuebroe nmocodue / O. M. TapacoB. — Mocksa : DOPYM : UHOPA-
M, 2019. — 432 c. — (IIpodeccuonanbuoe obpazoBanue). - ISBN 978-5-91134-777-2. - Tekcrt:
anexktpounsiid. - URL: https://znanium.com/catalog/product/1012153
2. Poauonos, B. H. ®usuka : yuebHOe 1mocoOue s CpeAHEro mpodecCHOHaIbHOr0 oopa3oBanus /
B. H. PoquonoB. — 2-¢ wu3n., ucnp. u gon. — Mocksa : UsmarensctBo IOpaiit, 2022. — 265c¢. —
(ITpodeccuonanpaoe obOpazoBanue). — ISBN 978-5-534-07177-1. — Tekct : »NEKTpOHHBIN //
OopasoBarenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490599
3. [Muuckuit, A. A. ®usuka : yueonuk / A.A. TTunckwmii, I'.}O. I'pakoBckwuit ; mox o6m1. pex. FO.H.
Huka, H.C. [lypsimeBoii. — 4-e¢ usn., ucnp. — MockBa : ®OPYM : UHOPA-M, 2022. — 560 ¢. —
(Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-00091-739-8. - Tekct: anekrponnsrid. - URL:
https://znanium.com/catalog/product/1712397
JlonoTHUTe/IbHbIE HCTOYHUKU:
1. Hemumuenko, B. WM. ®dusmka [DnektponHbIi pecypc|: yueOnuk / B. W. [demumyenko,
. B. Jlemuguenko. — 6-e u3z., mepepad. u mom. — MockBa: UHOPA-M, 2018. — 581 c¢. — Pexum
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noctyna: https://new.znanium.com/read?id=300518 - 3ari. ¢ skpaHa.

2. Kysuernos, C. . ®uszuka: OCHOBBI SJICKTPOAMHAMHUKHU. DICKTPOMArHUTHBIC KOJEOAHUS U BOJTHBHI :
yue6. mocodue / C.U. Ky3nenos. — 4-e uszg., ucnp. u gomn. — M. : By3osckuii yueonuk : UHOPA-M,
2018. 231 c¢. - ISBN 978-5-9558-0332-6. - Tekct: osnekrponnsid. - URL:
https://znanium.com/catalog/product/956679

Ilepuoauyeckue u3aaHus:
1.  Dxonorus u npomsiieHHocTh Poccuu — ISSN 1816-0395

MeToauuyecKue YKa3zaHus:

1. Kopueesa H.B. JlabopaTtopHsie paboTsl o ¢usuke: padoyas TeTpaib mo AucuuIuinie «Pusnka » s
CTYJCHTOB CICIHAILHOCTEH TEXHUYECKOTO U €CTECTBEHHOHAYYHOTO mpoduieit. Marautoropck: 13a-
BOo MarnuToropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2018.

IIporpammuoe odecneuenune u nTepHeT-pecypcnl:

MS Windows

Calculate Linux Desktop

MS Office

7 Zip

DNEeKTPOHHBIE MJIaKaThl O JUCIUIIMHAM: DHU3uKa

HNHuTepHeT-pecypcsl

1. Enwunas xoyutekuus 1udpoBbix 00pa3oBaTelibHBIX pecypcoB Www.school-collection.edu.ru

2. EmuHoe OKHO JocTyma K oOpasoBarenbHBIM — pecypcam  Poccumiickoii  Deneparnuun
http://window.edu.ru/

3. Enunblil nopran uHTEpHET-TeCTHpOBaHus B cepe oOpazoBanus: https://i-exam.ru

4. VHTyWT — HaIlMOHAJILHBINA OTKPBITHIN YHUBEpcUTET hitp://www.intuit.ru/studies/courses,

5. Topran mudposoro odpazosanus. http://www.digital-edu.ru/

6. Poccuiickas rocynapcTBenHas oubimoreka http://www.rsl.ru

7. CIIO B poccmiickux mkojax: komanaa ALT Linux paccka3siBaeT 0 BHEAPEHUH CBOOOIHOTO
nporpaMMHOro oOecrneueHuss B Imkosax Poccum [DaekTpoHHBIH pecypc]. — Pexum nocryna:
http://freeschool.altlinux.ru  /, cBoboambIiA. — 3ari. ¢ 3KpaHa. 513. pyc.

8. ®denepanbHbIi o0pa3oBaTeIbHbIN nopTan «MHpOpMaLIMOHHO-KOMMYHHUKALIMOHHBIE

TEXHOJIOTUU B 00pazoBanuuy. hitp://window.edu.ru/resource/832/7832

5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O ITIPEJIMETA

KOHTpOHL U OIICHKa PE3YyJIbTAaTOB OCBOCHHA AUCHUINIMHBI OCYIICCTBIIACTCA IIPCIIOAABATCIICM B
IMpOHECCC TCKYILICTO KOHTPOJIA U HpOMe)KYTOQHOﬁ aTTeCTaluu.

5.1 Texkymuii KOHTPOJIb

No KonTponupyemsie pasiess KonTponupyembie HaumenoBanue
B (Tembl) yueOHOTO TIpeIMeTa pe3yIIbTaThI OIICHOYHOTO CPEJICTBA
1 Beenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Pa3znen 1 Mexanuka I1P1, ITP2, ITP3, ITP4, | Konmporehas paboma
I1P9 Tecm
3 JIP4, MP4, IIP1, IIP4 | [luxmarmoi
Tema 1.1 Kunemaruka
Tpaxmuyeckas paboma
(npaxmuveckoe 3a0arue)
4 Tema 1.2 3akonsl w™exanuku | JIP4,MP3,IIP2, Lpaxmuueckas paboma
HrroTona IIP4,IIP9 (npaxmueckoe sadanue)
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5 Tema 1.3 3akonsl coxpanenusi B | JIP4, MP3,MP9, IIPI- | Ilpaxmuuecxas paboma
MEXaHUKe 1IP4 (npaxmuseckoe 3a0arue)
Jlabopamopnas paboma
6 Pasnen 2 JIP4, JIP9, MP3, MP4, | Tecm
MPY, ITP2, ITP3, | Konmpomnas paboma
OcHOBBI MoJIeRYIsIpDHON GU3MKH | [TP4 [IP7, ITPS, ITPY,
U TEPMOAMHAMUKHU IIP10, ITP11
7 Tema 2.1 OcHOBBI MoJieKysipHO- | JIP9,MP3, MP4, IIP2, | llpaxmuueckas paboma
KUHETUYECKOU TEOPHUM. 1IP3, IIP4, IIPS8 (npaxmureckoe 3a0amue)
UneanbHBIATA3 Jlabopamopnas paboma
Jluxmarmoi
8 2.2 CporicTBa napos, xwuukocteit u | JIP9, MP3, IIP3, IIP7, | JlabopamopHas paboma
TBEPBIX TEN IIPS, I1IP9, IIP10
9 Tema 2.3 OcHoBwl | JIP4, MP3, MP9, IIP2, | llpaxmuueckas paboma
TEPMOJIMHAMUKHI IIP3, IIP4. [IP11 (npaxmureckoe 3a0aHue)
10 JIP13, MP3, MP4, Konmpomras paboma
Pasnen 3 MP5, ITP4, ITP5, | Tecm
DJIeKTPOAMHAMHUKA 1P, ITP7, ITPS,
I1P11
11 T 310 JIP13, MP4, MPS5, Tpaxmuueckas paboma
ema 3.1 DiexTpuueckoe mose 114, [1P6, [1P7 (ipaimseckoe sadae)
12 JIP13, MP3, MP4, Tpaxmuueckas paboma
Tema 3.2 3aKOHBI MOCTOSIHHOIO 1IP4, 1IP5, TIPS (npaxmuieckoe sadarie)
TOKa Jlabopamopnas paboma
Jluxmarmoi
Tema 3.3 DnekTpuuecKui TOK B JIP13, MP3, MP4, Jlabopamopnas paboma
13 pa3IMYHBIX cpeaax IIP4, TIPS, [IP11
14 Tema 3.4 MariTHoe Hore JIP13, I1P4, I[IP11 Lpaxmuyeckas paboma
(npaxmuveckoe 3a0arue)
15 Tema 3.5 DiexkTpoMarHuTHAas JIP13, MP1, I1P4, Tpaxmuueckas paboma
UHIYKIUS IIP11, IIP6 (npaxmureckoe 3a0aHue)
16 JIP4, JIP13, MP3, Tecm
Paznen 4 MP4, I1P1, ITP2, Konmpomvhas paboma
KoJieOanusi ¥ BOJIHBI I1P4, ITP10
17 Tema 41 MexAHIIECKIE JIP13, MP3, IIP1, Tpaxmuueckas paboma
I1P2, I1P4 (npaxkmuueckoe 3a0arue)
KoJIeOaHUS U BOIHEI Jlabopamopnasi paboma
18 Tema 4.2 DnekTpoMarHWTHHIE JIP13, MP3, MP4, Lparcmusecies paboma
5 IIP1, ITP2, ITP4, TIP10 | (npaxmuueckoe 3a0aHue)
KOJI€0aHUS U BOJIHBI Jlabopamoprasi paboma
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19 Pazien 5 JIP4, ];ljij, Zi;, 11P2, []; ecm -
Omrika A OHMPOTLHASL paboma
20 JIP4, MP3, [IP], Lpaxmuyeckas paboma
Tema 5.1 Ilpupoma cBera.
B . IIP2, ITP4, TIPS (npaxkmuueckoe 3a0anue)
OJIHOBEIE CBOMCTBA CBETA Jlabopamopras paboma
21 Pazzed 6 JIP4, MP9, IIP2, I1P4, [7; ecm -
DJIeMeHThI KBaHTOBOMH QU3NKHN 11P6, ITP11 OHmpaTerdn pavoma
22 JIP4, MP9, IIP2, I1P4, | Ilpaxmuueckas paboma
Tema 6.1 KBanToBas onruka IIP6, ITP11 (npaxmurieckoe 3a0amue)
23 Tema 6.2 Om3HKa  atoMa W JIP4, MP9, IIP6, Tpaxkmuueckas p;zgoma
ATOMHOTO sIpa I1P11 (npaxkmuueckoe 3a0anue)
24 Pasnea 7 JIP4, MP9, IIP1, IIPS, | Tecm
Ipoaonus Beeennoi 1IP7, ITP11
25 | Tema 7.1 Crpoenme wu passutu( JIP4, MP9, IIP1, IIPS,
Bcenennoi IIP7, IIP11

Kpurepun oneHku Tecta
3a Kax bl MPaBUIIbHBIN OTBET — 1 Oast
3a HenpaBWIbHBIN 0TBET — () OanioB

[TponeHT KadecTBeHHast O1IeHKAa WHAWBHUYAIBHBIX 00pa30BaTEIbHBIX JOCTHKEHHUH
pe3yIbTaTUBHOCTH
(MpaBUIBHBIX Oan (oTMeTKa) BepOaJIbHBIN aHaJIOT
OTBETOB)
90 + 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 +79 3 yIIOBJICTBOPUTEIHHO
Mmenee 70 2 HE yJI0BJIETBOPUTEIILHO

KpnTeplm OLCHKHU NPAKTUYC€CKUX U KOHTPOJIbHBIX paﬁoT

Onenka "oriaum4HO" cTaBUTCH, eciu paboTa BBIIOJIHEHA B
COOMI0ICHUEMHEOOXOIMMOI  ITOCIEI0OBATECALHOCTH JACHCTBHIA;
BBITIOJTHEHBI BCE 3aMTUCH U BHIYHCIICHUS.

Ouenka "'xopomuio' cTaBUTCS, €CJIU BBHIMOJHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIYIICHBI
2-3nemouera.

Ouenka 'yI0BJIETBOPUTEJIBHO'" CTaBUTCS, eciu paboTa BBIIOJIHEHA HE TMIOJTHOCTBIO, HO
O00BEMBBITIOTHEHHON YacTH TaKOB, YTO MO3BOJISET MOJTYYUTh PABUIBHBIC PE3YNIbTATHI U BBIBOJIBI; B X0/
MPOBEACHUS PAOOTHI OBUIA JOMYIIEHBI OIITHOKH.

Ounenka ''HeyI0BJIETBOPHUTEIBHO' CTaBUTCS, e€ciu paboTa BBINOIHEHA HE TOJTHOCTHIO WU
00BEMBBITIOTHEHHON YacTH pabOThI HE MO3BOJISIET CAENaTh MPAaBUIbHBIX BBIBOJIOB.

[IOJJHOM 00BéME C
B OTBETE MPABHILHO W AaKKypaTHO

5.2 IIpomMe:kyTOoUHAs aTTeCTALUS

[IpomexyTouHass arTecTamusi OOYYAIOUIUXCS OCYIIECTBISETCS IO
JTUCHUIUTMHBI U TIO3BOJISIET ONPEAETUTh KAUeCTBO U YPOBEHD €€ OCBOEHHUSI.

dopMa MPOMEKYTOUHON aTTECTAIMHU 10 yueOHOMY TipeaMery «Du3nka»- sK3aMeH BO 2 ceMecTpe.

3aBCPIICHUUN U3YUYCHUA
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Ne Konmponvusie gonpocwt Ix3amena/Ooudaxmuueckue eOuHubl Tema

[TepBbIii HWCKYCCTBEHHBIH CIIYTHUK 3eMid ObUT 3amylieH B Paznen 1. Mexanuka
Coserckom Coroze 4 okTs10pst 1957 r. Ilpu BeIxoZe Ha OpOUTY OH
uMmen ckopocth 8 kM/c. Kakoe paccTosiHue mposeTen CIIyTHHK 3a

1,5 mun?
1 OcnoBueie mojoxeHuss MKT, ux ombITHoe 000OCHOBaHUE. Paznen 2
Huddyszus. bpoynosckoe apmwkenne. OcnoBHoe ypaBHenne MKT. OCHOBBI MOJIEKYJISIPHOM
(hU3HUKY ¥ TEPMOIUHAMUKHU
2 DJekTpruyeckas eMKOCTb. KoHaeHcaTOphl U UX BUBI. Pa3nen 3
DIEeKTpoAMHAMUKA
3 K ucrounuky toka c 3ac 120 B u BHyTpeHHUM cornpoTusieHuem 5,0
OM npuCcOeIMHEHa LIeNb, COCTOSANIas U3 JABYX MPOBOJHHUKOB 1O 80 Pasnen 3
OM KaxIbli, COCOTUHEHHBIX MEXAy co00i mapamienbHo, |
DIEeKTpoAMHAMUKA
TPETHEro MPOBOJHUKA CONPOTUBIEHUEM 15 OM, MOIKIIOYEHHOIO
IOCJIEZIOBATENbHO K IEpBbIM ABYM. Uemy paBHa cujla TOKa BO
BTOPOM IPOBOJIHHKE.
4 | DOKCHepUMEHTAIbHOE OIPENEICHUE YAEIbHOIO CONPOTUBICHUS Paznen 3
MIPOBOJIHUKA. DNEeKTpoAHAMUKA

Kputepun onenkn 3k3aMeHa

- «OTINYHO» - TEOPETHUYECKOE COAEp:KaHUE Kypca OCBOCHO IOJHOCTHIO, 0€3 MpoOesos,
yMeHHUsI cpOPMHUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOrpaMMoOi yuyeOHbIe 3aJaHHsI BBIIOJIHEHBI, Ka4eCTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopolIo» - TEOPEeTHUYECKOE COJIEpXKaHHe Kypca OCBOEHO IOJHOCThIO, 0e3 IMpoOesnos,
HEKOTOpblE YMEHHUS CQOPMHUPOBAaHbI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMoN YyueOHbIe
3aJJaHMs BBITOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUI BBIOJHEHBI C OIIMOKaMHU.

- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEp)KaHHWE Kypca OCBOCHO YacTHUYHO, HO
poOesibl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEoOXOIUMble YMEHHUs pabOThl C OCBOEHHBIM
MaTeprajJioM B OCHOBHOM C(OPMHMPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMoil 00ydeHus
y4eOHBIX 3aJJaHUI BBIIIOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 3a/1aHUN COJIEPKaT OLINOKHU.

- «HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHUs He c(OPMHUPOBAHBI, BBINOJIHEHHbIE YUeOHBIE 33aHUs COJepPKAT TPYyObIe OMINOKY.
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[Tpunoxenue 1

OBPA3OBATEJIBHBIE TEXHOJIOI'MU, BKJIIOYASA AKTUBHBIE U UTHTEPAKTUBHBIE

METOAbI OBYUEHUA
Ne Hasganue Ienp ucnonb30BaHus IInanupyemslit Onucanue nopsaxa
m/m | 00pa3oBaTeNFHOW Tex o0Opa3oBaTeIbHOMI pe3ynbTaT WCTIIOTIb30BaHUs (AITOPUTM
HOJIOTHH (C YKa3aHUEeM TEXHOJIOTHH HCIIOJIb30BaHUS MIPUMEHEHNUS ) TEXHOJIOTHH B
aBTOpa) / aKTUBHBIE U 00pa3oBaTenbHOI MIPAKTHUYECKON
MHTEPAKTHBHBIC TEXHOJIOTHH npodeccuoHaNnbHON
MeTo/bl 00yUYeHHUs JIEATEIBHOCTH
1 TexHonorus PasButue meiciurens | Bo3aMoxHOCTB puém «UHcepT»
KPUTHUYECKOTO HBIX HaBBIKOB y4allld | IMYHOCTHOTO pocta | [Ipuem  ocymectBisercs B
MBIIUICHHS XCsl, HEOOXOJUMBIX H | 00ydaromierocs, HECKOJIBKO DTaIloB.
€ TOJIbKO B yueOe, HO | pa3BUTHSA ero | I sram: Ilpemmaraerca cucrema
¥ B OOBIYHOM KU3HM | MHAWBUAYAIBHOCTH, | MAPKUPOBKH  TEKCTa,  YTOOBI
(yMEeHuEe MNPUHUMATH | HOBBILLICHHUE MOJPa3ACIUTh 3aKIIOUYECHHYIO B
B3BEILICHHBIE 3¢ deKTUBHOCTH HEM HH(QOPMALMIO CIEAYIOMINM
pelienusi, paboTaTh C | BOCTIPUATHSA obpazom:
uHpOpMaIHeH, WH)OPMAIIH; V  «ramoukoi» momMedaercs
AQHAJIN3UPOBATH MOBBILIECHHE TO, 4YTO YK€  H3BECTHO
pa3juyHbBIe CTOPOHBI | HHTEpeca, Kak K | yJalluMcs;
SABIIGHUN [p.), T. €. | U3y4yaeMoMy - 3HaKOM «MHHYC»
pa3BHUTHE MaTepuany, Tak M K | IOMedaeTcs TO, 4TO
CIOCOOHOCTH K [ camomMy  mpolieccy | IpOTUBOPEUUT X
caMo00pa30BaHMIO. o0ydeHusi;  yMEHHE | IPeICTaBICHHUIO;
KPUTHUYECKU + 3HAKOM «LTIOC
MBICITUTb. MIOMEYAETCS TO, YTO SBISETCS

1T HAX  WHTEPECHBIM U
HEOXKUJAHHBIM;

?  «BONPOCUTENBHBIA 3HAK»
CTaBUTCS, €CJIIM YTO-TO HESICHO,

BO3HHMKJIO  JKEJIaHWEe  y3HaTh
OoJIbIIIE.

IT »Tan: yuTas TEKCT, yyauniuecs
MIOMEYAIOT  COOTBETCTBYIOIIUM

3HAYKOM Ha TMOJAX OTHENILHBIE
a03a1bl ¥ MPEITI0KEHHSL.

111 JTaI: Yuamumecest
npejjaraercs
CHUCTEMAaTU3UPOBATh
MH(GOPMAITUIO, PACIIONIOXKHB €€ B

COOTBETCTBUH co CBOMMH
MOMETKAMH B CJICIYIOIIYIO
Ta0IuUILy:
4  osran:  IlociuemoBaTenabHOE
o0CcyxJaeHHe Kaxaou rpadbl
TaOJIHIIEL.

[Ipuem crmoco6CTBYET pasBUTHIO
AHATUTHYECKOTO MBIIUICHUS TTPU
W3YYCHUU HOBOTO MaTepuana,

SIBIISICTCS CPEJICTBOM
OTCJIEKUBAHUSA [IOHUMAaHHUs
MaTepuana)

[Ipuém «Kmacrep»
O10  cmocob  rpaduueckoit
OpraHu3aluu MaTepuaia,
MTO3BOJISIOLIUI CeNaTh

18




HATJISAHBIMU T€ MBICIHUTEIHHBIE
MPOLIECCHI, KOTOPHIE POUCXOAT
TIPH TTOTPYKEHUH B Ty WU HHYIO

TEMY. Kitacrep SIBIISIETCSL
OTpaKEHUEM HEJIMHEWUHOU
(hopmbl MBIIUIEHHUS.

ITocnemoBaTeIbHOCTD IEHCTBUH:
1. TlocepenuHe YHUCTOro JUCTa

(kIaccHOM  JOCKHM)  HammMcaTth
KITFOYEBOE CJIOBO WA
MpeI0OKEeHHE, KOTOpOe
SBIIIETCA  «CEpPALIEM»  HUJIEH,
TEMBI.

2. Bokpyr «HakugaTb» CIllOBa
WIH MPEJIOKEeHNS,
BRIp@KalOmuye ujaed, (hakTsl,
0o0paspl,  TOOXOIAIINE IS
MaHHOU TEMBI. (Monenn

YCTPOMCTB U MPUOOPOB)

[Mpobnemuoe oOyuenue | [Ipusneus cTyneHToB | CaMOCTOATENBHBIN YacTHYHO-TIOMCKOBBIN METO/
(T.A.MnpunHa) K AKTUBHOMW | (WM C  TOMOIIBIO 00y4eHus:
1. npoOJIeMHOE | MBICITUTEILHON YUUTEIS) aHAJIU3 | © CO3JaHuE pOOIeMHOM
U3JI0KEHHE; JIesITeNIbHOCTH, K | mpoOIeMHBIX CUTYyallul TPU OOBICHECHUH
2. YaCTHYHO — | pemieHWI0  pa3HOTO | CHUTyanud, ©W WX HOBOT'O Marepuana
MTOMCKOBAast poJia 3a/a4, KOTOpPhIE | pelIeHHs (BoTIpOCHI, 3a/1a4a,
JIeSITeNIbHOCTD; HEIMOCPeICTBEHHO MOCPEACTBOM  BBIJIBU OKCIEPUMEHTATIBHOE 3aJaHNe
3. caMocCToOsITeNbHAs | CBA3AHbI c | KeHus MpHU 3aKperyieHHH Y4eOHOro
UCCIIeIOBAaTEIbCKAs CoJIepIKaHuEM MIPEIOKESHHMN, MaTepuana)
JCATCIIbHOCTD. y‘IC6HOFO mMmarcepuaia. | TMIoTes, X | @ KOJUIEKTUBHOE 06CY>KILCHI/I€
000CHOBaHHS u BO3MOXKHBIX NOOAXOIOB K
JA0Ka3aTCibCTBA, a pemeHnto poOIeMHOM
TaKXKeE IIPOBEPKa CUTyallu: (yp()K
npaBUJILHOCTH CHUCTEMaTU3ALUHU Hu
pelIeHus. 0000ITICHHS 3HAHUT).
Metoa npo6JieMHOT0
H3J105KeHU s
®  BBIJ[BUTAIOTCS THUIIOTE3BI IO
TeMe, OTBepras OAHH U
apryMeHTupys BBIOOD
JIPYTHX, BBICTpanBaHue
JIOTUKA paccyxIeHuH,
aHaN3 MTOCTaBJIEHHBIX
mpobieM (M3ydeHHuEe HOBOU
TEMBI, MOCTAaHOBKA TEMBI U
1esel ypoka)
KonTekctHOE Ob6ecnieuenne Ymenue Keiic — meTon
oOydenune JINYHOCTHOTO AHATU3UPOBATh (He3aBepIIeHHBbII METO)
(A.A.BepOurkuii) BKIIIOUEHUS CTYJEHTa | MPOOJIEMbI, NCKATh CTyJIeHTaM OyJeT TpeJIoKeHa
B yueOHYIO aJIeKBaTHBIE CTIOCOOBI | UMb YacTh WH(OPMAIUHU, BCIO
JIesITeIbHOCTD WX pelieHus, OCTaJbHYI0  WHPOpPMAIHIO -
MO3HAHKE CIIOKHYI0, | CTyIIEHTBl MOTYT TIOYEpITHYTh
MHOTOTPaHHYO 00 W3 JMYHOTO OIBITA, JIUOO
CTPYKTYpPY CBOCH u3 JIPYTHX HCTOYHHUKOB
Oymymeit nHDopMaIuu - I-net,
npodecCHOHANBHON | cIipaBoyYHast JUTEepaTypa,
JIeSITeIbHOCTH KYPHAIIBL, CIIEITHAITUCTHI,
oOmnamaroriye OTIBITOM B

PCHICHUN OAaHHBIX HpO6J’ICM u
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T.IL (pu [IPOBEICHUU
na0opaTopHBIX PaboT, pelieHne

Ka4eCTBEHHbIX W  PAacUeTHBIX
3a/1aq)
JesioBas urpa

3TO METOJ TpYIIIOBOTO
o0OydeHus COBMECTHOM
NeATeNIbHOCTH B TIporiecce
peuieHuss  o0mmMX  3a7ad = B
YCIIOBUSIX MaKCHMaJIbHO
BO3MOJKHOTO TPHUOIIDKEHUS K
peanbHBIM POOIEMHBIM
cutyauusMm (Ipu  3aKpervicHHH
W3Y4EeHHOTO MaTepuana,
CHUCTEMaTH3aluH 3HAHMH,

MPAKTHYECKUE 3aHATHS).
KoHTekcTHbIE 32124
(mpakTHKO-
OPHEHTHPOBAHHbIE)
3a/1a4y, BCTPEUYAIOTCS B TOW
WM WHOM peajibHON CHUTyalluu.
Nx  koHTekcT oOecneunBaeT
YCIIOBUSL I TPUMCHEHUS U
pa3BUTHUS 3HAHWNA TIPU PEIICHUU
mpo0JieM,  BO3HHMKAIOIIUX B
peaJIbHOM JKM3HM (IPAKTUUCCKUC
3aHATHSA, JTaDOpaTOpPHBIC PAabOTHI,
dTam 3aKperuieHus 3HaHWU Ha
YpOKe).
Mo3sroBoii mrypm
W3ydenne HOBOTO MaTepuana

3nopoBrecOeperatomias
TEXHOJIOTHS
(H.K.CmupHOB)

Oo0ecrieuenue
CaHUTapHO-
TUTHEHUYECKOIO
COCTOSIHHSI YIeOHOTO
IMOMEIIECHUS
(ocBemienue,
MIPOBETPHUBAHHUE,
TEeMIIEpaTypPHBII
PEXUM)
OMoOLMOHAJIbHAS
paspska

CoOroienne
ONTUMAJILHOTO
BO3/YIITHO-TETIJIOBOTO
pexumMa B
ayJIMTOPHH.
[To3uTuBHAS
TICUXOJIOTHYECKAs
atMocdepa.
[Tonnepxxanue
paboTocrnocobHOCTH
Ha 3aHSATHH.

KouTtpoab ocBenienusi Bo
BpeMsl 3aHATHUSA
JnHaMuyeckas nmaysa
Du3KyJIbTMHHYTKA B
cepenune 3aHsaTus (1-2 MuH).

[Ipunoxenue 2

NEPEYEHDb MPAKTUYECKHAX/JIABOPATOPHBIX 3AHATUN

Conep:xkanue

Tembl NpaKTHYECKUX/JIA00PATOPHBIX 3aHATHI

KoaunuecTtBO
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o0y4eHust 4acoB
Pa3znen 1 MexaHuka 14
1.1 Kunemaruka IIpakTuyeckasi pa6ora Ne 1 Pemenue 3amay mo 2
KHHEMAaTHKe.
IMpakTuyeckas padora Ne 2 Pemienue 3a1a4 Ha 2
napaMeTpbl BPaIaTeIbHOTO ABHKCHHS
JlaGoparopnas padora 1 «OnpeneneHue mIOTHOCTH 2
BEIIECTBAY
1.2 3akoHbI IIpakTuyeckasi padora Ne 3 Pemenue 3a1ay Ha 3aKOHBI 2
mexaHuku Herorona| HeroToHa.
1.3 3akoHbI IIpakTnueckas padora Ne 4 Pemienue 3a1au Ha 3aKOH 2
COXpaHEHHUS B COXpaHEHHS UMITYIIbCA
MeXaHUKe
IMpakTnyeckas padora Ne5 Pelienue 3a/1a4 Ha 3aKOHbI 2
COXPaHEHHUS SHEPTUU.
JlabopaTopHas padora 2 «/3ydyeHue 3akoHa COXpaHEHHS 2
MEXaHUYECKON SHEPTUM»
Paznea 2 MOJIEKYJIAPHASA ®U3UKA. TEPMO/IMHAMUKA 15
2.1. OcHosprl | IIpakTnueckasi padora Ne 6 Permenue 3anau 1o reme 2
MOJIEKYJISIPHO- «OcHoBbl MKT.
KUHETUYECKON IIpakTnueckas padoraNe7 «Pemenue 3a1a4u Ha
Teopun. MlneanbHblil | ypaBHEHHE COCTOSHUS UICAbHOTO Ta3ay
ra3 JlabopaTopHas padora Ne3 IIpoBepka ra3oBbIX 3aKOHOB. 3
2
2.2 CBoiicTBa JlabopaTopnasi pabora Ne4 Poct kpucramuios. 2
mapos, xkuakocter | JlaboparopHas padora Ne5 l3mepenue Bi1axHOCTH 2
Y TBEPABIX TEI BO3/yXa
JlabopaTopHas padora 6 «OnpeneneHnue yaeabHON
TEIJIOEMKOCTH BEILIECTBa» 2
2.3 OCcHOBBI IIpakTuyeckass padora Ne 8 Pemenme 3amau mo Teme 2
TEPMOJTUHAMUKHU «OCHOBBI TEPMOJTUHAMUKI»
Pazgen 3 OCHOBBI JIEKTPOAUHAMUKHAU 24
3.1 Dnekrpuyeckoe | IIpakTuueckasi padbora Ne 9 Perenne 3a1adu 1o reme 2
nosne «DIEKTPOCTATUKAY.
3.2 3aKoHbI JlabopaTopnas padora Ne 7 «OnpeneneHue yaeiIbHOTO 2
MIOCTOSIHHOTO TOKa COIIPOTHUBIICHUS IPOBOIHUKAY.
JlabopaTopHas padora Ne 8 «3yuenue 3akona Oma st 2
ydacTKa LEenn».
JlaGopaTopnas padora Ne 9 «IIpoBepka 3aKOHOB 2
NapajuieIbHOTO COEAMHEHUS IPOBOJHUKOB.
JlaGopatopnas padora Ne 10 «Onpenenenue I/1C u 2
BHYTPEHHETO CONPOTHBIICHHSI ICTOYHHUKA AJIEKTPHUECKON
SHEPrUmn»
JlaGoparopunas padora Ne 11 MccnenoBanue 2
3aBHCUMOCTH MOIIHOCTH, TOTPEOIsIeMO TaMIIoi
HaKaJMBaHUsS OT HAIIPSDKEHUS Ha ee 3aKuMax
IIpakTnyeckas padora Nel0 «Pemenue 3a1a4 Ha 3aKOHBI 2
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Oma. ConpoTHBICHUE

IIpakTuyeckasi padora Nell «Pemenue 3a1a4 Ha 3aKOHBI 2
COEZIMHEHUS MPOBOIHUKOB
IIpakTuyeckasi padora Ne 12 Pemenue 3a1a4 Ha
(dopMybl pabOTHI M MOIITHOCTH TOKA 2
3.3 Dnexrpuyeckuii | JlaboparopHasi padora Nel2 «Omnpenenenue 2
TOK B JIEKTPOXUMUYECKOT0 SKBUBAJICHTA MEJIN».
noixynpoBogHukax | Jlaboparopuas padora Nel3 «J3yuenue cBOHCTB
HOJTYIIPOBOTHUKOBY. 2
3.5 IIpakTuyeckas padora Nel3 Pemenue 3amad mo teme 2
DnekTpoMarHuTHasi | «MarHuTHoe nosie. DJIeKTpOMarHuTHasE HHAYKIUS.
VHTy KIS
Pasngen 4 Kosie0aHus ¥ BOJTHBI 12
4.1 Mexanunueckue | Jlaboparopnas paGora Nel4 H3ydeHume 3aBUCHMOCTU 2
KoJIcOaHUs U nepuoAa KoseOaHUl HUTSHOTO (WJIM TMPY>KUHHOTO)
BOJIHBI MasiTHUKA OT JUIMHBI HUTU (WJIK Macchl Ipy3a).
IIpakTnyeckas padora Nel4 Pemenue 3amau Ha 2
napamMeTpsl K0JIeOaTeIbHOTO IBUKCHUS
4.2 IpakTuyeckasi padora 15 «Pemenue 3a1a4 Ha BUJIBI 2
DNEeKTPOMarHuTHBIE | COMPOTHUBIICHHUI
koJjieOanus u BoHbl | IIpakTrueckas padora Ne 16 Pemenue 3amay mo reme 2
«[lepemennsiii Tok. Tparchopmarop»
IIpakTnuyeckas padora Nel7 «OQnekTpoMarHuTHbIE 2
KOJIeOaH!s U BOJIHBI».
JlabopaTopnasi padora Ne 15 «/3ydyenue ycrpoiicTsa 2
TpaHcpopmaTopa, FreHepaTopa.
Pazgen 5 Onrtuka 10
5.1 Ilpupona JlabopaTopnasi padora Nel6 «OnpeneneHue nokasaremis 2
cBeTa. BoiHoBBIE MIPEIOMJIEHUS CTEKIIay.
CBOMCTBA CBETa JlaGopatopHas padora Nel7 «/3y4yeHue uaTeppepeHInn 2
U AUPPAKII.
JlaGoparopHnasi padora Nel8 M3mepenue niuHbI 2
CBETOBOM BOJIHBI C TOMOUIbIO TU(PAKIIMOHHOMN PEIIETKH.
JlaGopaTopHas padora Ne 19 «HabGmronenune ciekTpon
M3TY4YEHUS U TTOTIIOIICHUS. 2
IMpakTunyeckas padora Ne 18 Pemenue 3a1a4 mo teme
«BOJIHOBAsI ONITUKAY 2
Pa3nes 6 DiieMeHTbI KBAHTOBOH (PU3UKHU 3
IIpakTuyeckasi padora Ne 19 Pemenue 3aga4 no teme 2

6.1 KBauroBas
OIITUKA

«3axoHnsbl poTordpdexTar
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6.2 ®usuka aroma | I[IpakTudeckas padora Ne20 Pemenue 3a1a4 no reme 1
Y aTOMHOTO siJIpa «PannoakTUBHOCTh. 3aMUCh AICPHBIX PEAKIINII»
UTOI'O 78
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OBPA3OBATEJIbHBII MAPIHIPYT

[Tpunoxenue 3

Konrponupyemsie
KonTponbhast | paznensl (teMbl) | KonTponnpyemsie OuenounbIe cpeacTsa
TOYKa yueOHOro pe3ybTaTh
npeaMera
Nel JIP4, MP 3, MP4, | KoutpoabHas |l. 3anauu ¢ mocTpOCHUEM
IIP1, IIP2, IIP3, pabora yepTexa
Pazgean 1
Mexamnka I1P4, ITP9Y 2. PacuerHble 3anan
3. Ou3nvecKkuil TUKTaHT
Ne2 Pa3nmen 2 JIP4, JIPY9, MP3, | KourpoabHasi (1. TecroBble 3a1aHus
MP4, MP9, IIP2, padora 2. PacueTHble 3a1a4n
Ochosbl | pp3 py, 11P7,
MOJICKYISIPHOH | 1rpe  1pg  f7p]y,
(puzuxku M| oprg
TePMOAUHAMHUKHU
Ne3 Pasien 3 JIP4, JIP13, MP3, | KoutpoasHasi |1. TecroBsle 3anaHus
MP4, MP5, IIPI, pabora 2. PacueTHble 3ama4un
DJIeKTPOAMHAMHUK -
a Pasnen 4 P2, IIP4, IIPS, 3. Ou3nveckuil TUKTaHT
Konedanus u | [IP6, ITP7, IIPS,
BOIHbI IIP10, IIP11
Ne4 Pa3znen 5 JIP4, MP3, IIPI, | KonTpoabHas (1. 3anauu c mocTpoeHuemM
IIP2, IIP4, ITP8 padora yepTexa
OnTuka 2. PacuerHble 3a1a4n
Ne5 Pa3nen 6 JIP4, MP9, IIP2, | Koutrpoannas (L. Tect
J1IeMeHTHhI IIP4, ITP6, ITP11 pabora
KBAHTOBOM
(pusuku
Ne6 Jonyck k Moptdoamno | 1. [IpakTuyeckue paboThI
IK3aMeHy 2. JIabopaTopHble paboThI
3. Tectsl
4. KoHTposbHbIE pabOThI
IIpomexyTou| Ix3ameH Ox3amenanno | 1 Teopernueckue
Has HHbIE BOIIPOCHI 110 COZIEPIKAHUIO
aTTecTanus ouIeThI Kypca

2. TunoBsle 3a7aHus
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JIMCT PETUCTPAIIMHA U3SMEHEHUM W JONTOJHEHUM

Ne | Paznmen paboueii | KpaTtkoe comepxanrie U3MEHEHUS/ TOTIOTHEHUS [Hara, Ne [Tonnuce
/11 MPOTrpaMMBbI MpOTOKOJIa | mpeaceaaTens
3aceJaHus ITK/TILK
TIK/TILK
Pabouast mporpamma yueOHON AUCIUILTHHEI « DH3UKA»
aKTyaJu3upoBaHa. B pabouyro mporpamMmy BHECEHBI
ClIe/IyIOLIe U3MEHEHUSI:
3 YCJIOBUA B cBs3u ¢ 3akmoueHHEM KOHTPAakTOB co cTOpoHHuMH | 14.09.2022r.
PEAJIM3AIINN 3JIEKTPOHHBIME OHOIHOTeYHbIMU cucTeMamu IBC IIporokon
YYEBHOU Ne 1
JUCLUIIIMHBI | «Znaniumy» K-38-22 ot 10.08.2022 r. OO0 «3HaHuym».

K-41-22 ot 12.08.2022 r. OOO «KoHCcynabTaHT
CTYJICHTa».

3BC «FOPAUT» K-42-22 ot 24.08.2022 T.

YueOHO-MeTOIMIeCKOe u nH(pOpMaIMOHHOE
obecrieueHre peaiu3aluy NpOrpaMMbl YUTATh B HOBOU
penaxiuuu:

1. Tapacos, O. M. ®uzuka : yuedbHoe nocodue / O.
M. TapacoB. — Mocksa : ®OPYM : UH®PA-M, 2019.
— 432 ¢. — (IIpodeccronansHoe odpasopanue). - ISBN
978-5-91134-777-2. - Texct: snextpoHHbIii. - URL:
https://znanium.com/catalog/product/1012153

2. PomnonoB, B.H. ®usuka: ydebHOe mocobue
JUIL  CpPelHero  mpodecCHOHaIbHOrO  0oOpas3oBanus /
B. H. PomnoHoB. — 2-¢ u3id., ucnp. u jgom. — MocKBa :
UsnarensctBO IOpaiir, 2022. — 265¢c. —
(ITpodeccuonanpHoe obpaszoBanue). — ISBN 978-5-534-
07177-1. — Texct : amexTpoHHBIH // OOpa3zoBaTelbHAS
miatgopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/490599

3. IMuuckmii, A. A. ®usuka : yueOHuK / A.A.
IMuncknit, I'.1O. I'pakoBckwii ; mox o6mr. pen. FO.U. Jluka,
H.C. IlypemueBoit. — 4-e m3n., ucmp. — Mocksa
OOPYM : UHDOPA-M, 2022. — 560 c. — (Cpennee
npogeccuoHadbHOe 0oOpa3osanue). - ISBN 978-5-00091-
739-8. - TexkcT: SJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1712397
JlonoTHUTEIbHbIE HCTOYHUKH:

1. Hemunuenko, B. W. ®uzuka [DaeKTpOHHBIN
pecypc]: yueOunuk /  B. . JemumgueHko,
W. B. lemuauenko. — 6-¢ wu3zd., mepepab. W Jom. —
Mocksa: THOPA-M, 2018. — 581 c¢. — Pexxum mocryma:
https://new.znanium.com/read?id=300518 - 3arm. ¢
JKpaHa.

2. Ky3nemos, C. n. dusuka: OCHOBBEI
ANEKTPOAMHAMUKHU. DICKTPOMAarHUTHBIC KOJICOAHUS U
BouHBI : yueb. mocobue / C.M. KysneunoB. — 4-e¢ usg.,

ucrp. u gon. — M. : By3osckuit yuebuuk : UHOPA-M,
2018. — 231 c. - ISBN 978-5-9558-0332-6. - Tekcrt:
3JIEKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/956679
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