[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: benropoackuii Banepuii CaBefibeBny 6 p . 4 D
[lomxHoCTb: PexTop WHHUCTEPCTBO| HAYKU U BBICIIETO 0Opa3zoBanHusa Poccurickon Penepanuu

[ata nognucanus: 20.06.2025 1@@E§paﬂbHO€ rocy1apCTBCHHOC 6IOH)KGTHOG 06pa3OBaT€JII>H0€ YUPCIKACHHUC
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIETO 00pa30BaHUs
8df276ee93el7c18e/beede/ cad2d0edéd@éLoMiickuil rocymapcTBeHHbIH yHuBepeureT uM. A.H. Koceirnna

(Texnonoruu. Jlu3zaiin. MickyccTBo)»

NHCTUTYT XMMUYECKUX TEXHOJIOTHM U TPOMBIIUIEHHON YKOJIOTUU

Kadenpa  ®Dusuku u BeiciIel MaTeMaTUKU

PABOYAS NIPOI'PAMMA
YUYEBHOU JUCHUITJIMHBbI
Temnopusuka
YpoBeHb 06pa3oBaHHUs OakanaBpuar
HamnpaBneHnue moaroroBku 20.03.01  TexnocdepHas 6€30MaCHOCTh

Hanpasnennocts (mpodminb)  MHXHHUPUHT TeXHOCDEPHI, CHCTEMbI O€30ITACHOCTH U

IKCIIePTH3a
Cpok ocBoeHHUs
o0pasoBaTebHOM

. 4 roma
MpOrpaMMbl IO OYHOM opMme
oOyueHus
dopma 00yueHus O4Has

PaGouas nporpamma yuebHoi aucuuringbl « Termnodusnka» ocHOBHON MpodecCuoHaIbHOM
00pa3oBaTeNbHON MPOrpaMMBbl BBICIIEr0 0Opa3oBaHUs pacCMOTpeHa U 0/00peHa Ha 3acelaHuH
kadenpsr, mpotokos Ne 7 ot 31.03.2025 .

PazpaboTtunk paboueit mporpaMmbl y4eOHON JUCITUTIITNHBI:

1. [oueHrt kadenpsl H.A. I'Bo3gkoBa

3aBeayronuit kKadeapoii: B.®. CxopoaymoB



1. OBIIUE CBEAEHUSA

VYuebnas qucuuiuimHa «Termnodusnka» u3y4yaercsi B TPETbEM CEMECTpe.
Kypcosast paGota He mpeycMOTpeHa.

1.1. ®opma npomMexyTOYHOUN aTTeCTAlUU:
TPETUi cemecTp - DK3aMeH
1.2. Mecto yuebHOU nucuuIuiinHbl B cTpykType OITOIT

VYuebnas qucuuiumHa «Temnodusnka» oTHOCUTCS K 0053aTeNbHOM YacTH MPOTrPaMMBI.

W3ydenune TUCHMIIIMHBI ONUPACTCS HA Pe3ysIbTaThl OCBOCHHS 00pa30BaTEIbHOM POrpaMMbl
IPEABIAYIIETO YPOBHS.

OcHOBOM  JUIsl  OCBOEHHUS  JUCLUUIUIMHBI  SBISIOTCS  pe3ysbTaTbl  OOy4YeHMs 110
IIPEALIECTBYIOIMM JUCIMUIUINHAM:

- MareMaTHueCKuil aHan3, MHTETpaibHble U AudepeHnnanIbHbIe UCUUCIICHHS,

— Jluneiinas anreOpa u anredpa MaTpHIL;

- dusuka;

- BBeneHne B TEXHUKY DKCIIEPUMEHTAIbHBIX UCCIEA0BAHNM.

Pe3synbTaTsl ocBoeHUs MO y4eOHOM AMCUUIIIMHE UCIIOIB3YIOTCS MPU U3YUYEHHUH CIIEAYIOINX
JUCLUIUIAH U MIPOXO0KIEHUS IIPAKTHK:

- Teopus BepossTHOCTEN U MaTeMaTHYECKasi CTATUCTUKA B DKOJIOTUU U
TEIJIOOHEPrETUKE;

- TexHuueckas TEpMOJAMHAMHUKA U TEIUIONEPEaya;

- PU3HKO-XMMHUYECKUE METO/IbI AHAIIN3A;

— I'maporazonnHaMuka;

- Teopus 1 pakTUKa IPOBEIECHUS DKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUI;

- OCHOBBI TEXHOJIOTUH XUMHUYECKUX IIPOU3BOCTB;

- OCHOBBI MOJIENTMPOBaHMS TEXHOJOTUYECKUX MTPOLIECCOB U annaparos,;

- VYuebHas npakTuka. O3HaKOMUTENIbHAS MPAKTHKA.

PesynbraTel ocBOeHMs y4yeOHOW NUCLMIUIMHBI B JajbHeiIieM OyIyT HCHOJIb30BAaHbI MPU
MPOXOXKACHUM Yy4eOHOW M TPOM3BOJICTBEHHON MpPaKkTUKU M TMOATOTOBKE K TIOCYyAapCTBEHHOU
UTOTOBOM aTTECTALUU.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMS IO
JTUCHUIJIMHE

Henstmu u3yueHus: AUCHUTUTMHBI « Ternnodu3nkay sBIsSOTCS:

— (dhopMUpOBaHHE MIPEACTABICHUH O TETUIOQU3UUYECKUX MPOIIECCaX U 3aKOHOMEPHOCTSIX
U yMEHMH pemath MNpUKIaJHBIE 3aJadyd TeXHOocepHOoil 0e30MmacHOCTH Ha OCHOBE 3aKOHOB
TerIo(hU3NKH,

— (¢hopMUpOBaHHE HABLIKOB HCIIOJIb30BAHMUS 3HAHUNW B O0NACTH TETIOPHU3UKH TIPU
MJIAHUPOBAHUH U MPOBEJECHUHN IKCIIEPUMEHTAJIbHBIX UCCIIEIOBAaHUN.

- q)OpMI/IpOBaHI/Ie HAaBBIKOB TPOBCACHUS (I)I/I3I/ILICCK01"O OKCIICpUMCHTA H O6pa6OTKI/I €ro
PE3YIBTATOB HA OCHOBE CTATUCTHYCCKHUX METO/I0B,

- (dhopmupoBaHre y 00ydYarOIIMXCS KOMIIETCHIIMM, YCTAaHOBIICHHBIX 00pa30BaTEIbHON
nporpammoii B cootBercTBuM ¢ ®I'OC BO 1o nanHON AUCHUTIIMHE.

Pesynbratrom oOydeHus mo ydeOHOUM mucturimHe «Tertodu3ukny» SIBISETCS OBJIAJICHUE
00y4JarIMMUCs 3HAHUSIMHU, YMEHUSMHU, HABBIKAMH U OTBITOM JESITEIbHOCTH, XapaKTePHU3yOIIUMU
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npouecc (GOpPMUPOBAHUA KOMIIETEHIUMH W 00ecrneuyMBarOlIMMU JIOCTH)KEHUE IUIAHUPYEMBbIX
pe3yJIbTaTOB OCBOCHUS YIEOHOU TUCIUTUIHHEI.

2.1.

dopmupyeMbIe KOMIIETCHIIMN, HHAUKATOPHI JOCTUKEHHUS KOMIIETCHIIUH,

COOTHECEHHBIE C INUIAHUPYCMBIMHU pE3yJibTaTaMH 06y‘IeHI/I}I 10 JUCIUIIIINHE.

Koa u HamMeHOBaHHe

Koa n HaumMeHOBaHHUe

IInanupyemble pe3yJibTaThbl 00y4eHHsI

Crioco0eH OCyIIeCTBISATh
MOWCK, KPUTHYCSCKHIA
aHaJIN3 ¥ CHHTE3
uH(pOpMaLUK, TPUMEHSTh
CHUCTEMHBIH MOIXO/T IS
pELICHUsI TOCTABICHHBIX

[TnanupoBanure BO3MOKHBIX
BapUAHTOB PEILICHUS
ITOCTaBJICHHOM 3aJa4H, OIICHKA
WX JOCTOMHCTB U HEJIOCTATKOB,
OMpEICTICHUE CBSI3U MEKIY
HHMH U 03KHIAEMBbIX

HHIUKATOpPA
KOMTIIETeHIINH MO TUCHHUTLINHE
AOCTH:KEHHs] KOMTIETEeHIIMH
YK-1 N1-YK-1.5 YMeeT mpUMEHSTh 3HaHUS B 00J1aCTH

TEIUIO(U3UKH MTPH TUTAHUPOBAHUU
BApUAHTOB PEILICHUS MTOCTABICHHBIX 33124
B Ipo(hecCHOHATHHON IEATENHHOCTH.

(hM3UKO-MaTeMaTHIEeCKHHA
anmapar, MEeTO/Ibl aHaIn3a
Y MOJICITUPOBAHHS,
OCHOBHBIE 3aKOHBI XUMHHU
1 METOAblI XUMHYCCKOI'O
aHann3a, OCHOBHBIC
3aKOHBI YKOJIOTHH H

HPHKJIIHBIX 32124
TexHoc(hepHoi 6e30MacHOCTH

3amaq PE3YJIbTATOB MX PEUICHHS

IK-1 NA-TIK-1.2 3HaeT TEOPETUYECKUE OCHOBBI
Crnioco0OeH mpuMeHSITh [TpumMeHeHue TeOpeTUIECKUX Terno(u3nKH.

COOTBETCTBYIOIIHIA OCHOB (DM3HKH TIPH PEIICHUN YMeeT pemmaTh NpUKIIaIHbIE 3312491

TeXHOC(HEPHOU 0€30MacHOCTH Ha OCHOBE
3aKOHOB TETIIOU3UKH.

MPUPOAOTIOIB30BAHMS,

TEOPETUIECKOTO U

9KCHEPUMEHTAIILHOTO

HCCIIEI0BAHUS IPU

peleHnn

podecCHOHANTBHBIX

3ajga4

IIK-5 NJ-TIK-5.2 Brnazneet HaBbIKaMu UCIIOJIb30BaHUS

CriocobeH nmpoBoANUTh [TmanupoBanue npoBeAeHUS 3HaHWI B 00JIACTH TEIIO(U3UKH MPH

Hay4HbIE UCCIIEIOBAHUS 9KCHEPUMEHTAIIBLHBIX IUTAHUPOBAHUH U IIPOBEICHUN

0 OTAENBHBIM TEMaM UCCIIEI0OBaHUI JKCIEPUMEHTAIBHBIX UCCIIEIOBAHUH.

(paznenam Tem) B

obnacTtu

npoeccnoHaIbHON NA-TIK-5.3 Brageer HaBbIKaMH TPOBEIEHUS

JeSITETbHOCTH O06paboTka pe3ynbTaToB (u3NIecKoro IKCIepruMeHTa U 00paboTKH
IKCIIEpUMEHTA ero pe3yJabTaTOB Ha OCHOBE 3HAHUH

3aKOHOB TCHJ'IO(I)I/ISI/IKI/I u
CTaTUCTUYCCKUX MECTOJ0B.

3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIHUILJINHBI

O6m1ast TpyA0€MKOCTh YU4€OHOW TUCIUIUIMHEI TI0 Y4eOHOMY TUTaHY COCTaBJISIET:

1o 04HOM opMe 00yueHus — 4

128

3.€. qyac.

3.1.

(ounas popma 0OyueHwHs1)

CrpykTypa yueOHON JUCITUTUIMHBI 1J1s1 00yYarOIIUXCs TI0 BHIAM 3aHITHHA
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3.2. Crpykrypa y4eOHON JUCIUTIIMHBI AJIT 00yYarOIIMXCs IO pa3iesiaM U TeMaM TUCIHUIUIMHBL: (09Has hoopma oOydeHUs)
Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi = Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o v = S % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) 5 HanmenoBanne pasjeos, TeM, o = g 2 o g :; 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(hopmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOM aTTeCTALIMH g § = g § % = § yCcHeBaeMOCTH,
KOMIeTeHnuu(ii) u E“ = E g | E e E 4 (¢opMBbI NTPOMEKYTOYHOT0 KOHTPOISA
MHIMKATOPOB 2 2 g g8 S| 28 ycneBaeMocTH
JOCTIKeHMS. é é- g é s é— e 8 s
KOMIIETCHIIMHN
Tpernii cemecTp
YK-1: Pa3nen |. OCHOBBI TeXHHYECKO# TEPMOANHAMHUKH 8 16 12 14 ®DOopMBI TEKYIIIETO KOHTPOJIS
HNI-YK-1.5 Tema 1.1 1 1 1o paszzeny
nK-1: TepMoIMHAMUYECKHUE CUCTEMBI U TEPMOJIUHAMUYECKHE -YCTHBII OIpoc nepen Ha4aJIOM
HUJI-ITK-1.2 MapaMeTPbl KX COCTOSIHHUSI. nabopaTopHOii PaboTHI;
K-5: Tema 1.2 1 4 1 -MUCBMEHHBI OTYET TO J1abopaTOpPHOU
UA-TIK-5.2 TepMuyecKre ypaBHEHUS COCTOSHHSA TEPMOTHHAMUYECKUX pabore.
HNA-TIK-5.3 cucreM. JlarpaMMbl COCTOSIHHIA.
Tema 1.3 2 4 2
OHeprus, paborta, TeroTa. [lepBoe Hayano TepMOIUHAMUKH.
TepMoMHAMUYECKHE MOTEHUHAIBL. TEeMI0EMKOCTb.
Tema 1.4 2 4 2
O6parumble U HeoOpaTHMbIE TIpoliecchl. BTopoe Hauano
TEpMOJAMHAMUKH. M30mponeccsl.
Tema 1.5 2 4 2
TennoBble aBurarenu. TepMoAMHAMUYECKUE LIUKIIBL.
Jlaboparophas padora Ne 1.1 2 1
TemneparypHasi 3aBUCUMOCTb JiaBiieHus ra3a (3akoH [apiis).
JlaGoparophast pabora Ne 1.2 2 1
TepMoMHaMUYECKHE MTapaMeTPhl COCTOSIHUSL UACAIBHOTO Iasa.
Jlaboparophas padorta Ne 1.3 2 1
OnpeneneHre yIeabHON TEIIOTHI IUIABJICHUS JIhJA.
JlaGoparophast pabora Ne 1.4 2 1
Omnpe/ieieHre TeMIIepaTyphl ¢ TOMOIIBI0 0apOMETPUIECKOM
(bOpMYJIBL
JlaboparopHas padora Ne 1.5 2 1




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi = Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o v = S % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) 3 HanmenoBanne pasjeos, TeM, o = g 2 o g :; 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(popmupyemoii(bix) ¢opMma(bl) IPOMEKYTOUHON aTTECTALIMH g o = g o F = § yCIeBaeMOCTH;
KOMIeTeHnuu(if) u E" E = g | E S E 4 (¢opMBI NPOMEKYTOYHOT0 KOHTPOJISA
MHIMKATOPOB 2 2 g g8 S| 28 ycneBaeMocTH
}JOCTI/I)KeHI/Iﬂv é é' § é‘ g I% = 8 g
KOMIIETCHIIMHA
N3yuenue TemnepaTypHoOi 3aBUCUMOCTHU
CKOPOCTH TEIIOBOTO JBMYKECHUSI.
Jlaboparophas padora Ne 1.6 2 1
OrnpezaeneHre OTHOWIEHUS TEINIOEMKOCTEH Tra3a npu
MOCTOSIHHOM JIaBJIGHUH U TIPH [TIOCTOSTHHOM 00beMe METOZIOM
Knemana-Jlesopma.
YK-1: Pa3nen |1. OcHOBBI TEOPHH TENI000MeHA 8 18 6 14 DOpMBI TEKYIIETO KOHTPOJIS
NA-YK-15 Tema 2.1 2 4 2 1o pazzeiny Il:
IIK-1: OCHOBHBIE MOHATHSI TEOPUH TEIIIO0OMEHa. 3aKOHBI -YCTHBIM OMPOC Nepe] HayaioM
HNJI-ITK-1.2 TEIJIONPOBOJIHOCTH M KOHBEKTUBHOT'O TEIJIO0OMEHa. 71a00paTopHOi PadoTHI;
MK-5: Tema 2.2 2 4 1 -IICEMEHHBIN OTUET I10 JTAOOPaTOPHOM
HJI-TIK-5.2 CrauuoHapHasi TeIIONPOBOAHOCT U TEILIONEpPEaaya. pabore.
UJ-TIK-5.3 Tema 2.3 1 2 1
KOHBEKTHBHBIN TEIIOOOMEH.
Tema 2.4 1 1 1
DNeMEeHTHI TEOPUH OO0,
Tewma. 2.5 1 1 1
HecTammonapHas TeIonpoBOAHOCTh B OECKOHEYHOM TJIACTHHE.
Tema 2.6 1 6 2
OCHOBBI TETIIO00MEHA M3ITyYCHHUEM.
Jlaboparophas padota Ne 2.1 2 2
Omnpenenenne BI3KOCTH KUAKOCTH MeTooM CTokca.
JlaGoparophast pabora Ne 2.2 2 2
Onpenenenne BI3KOCTH BO3yXa METOIOM HCTEUEHHUS U3
KalmuJuispa.
JlaboparopHas padora Ne 2.3 2 2




Ilnannpyemblie
(KOHTpOJIMPYyeMbIe)
pe3yabTaThl
OCBOEHHSI:

KO/ (bI)
(popmupyemoii(bix)
KoMneTeHuuu(i) n
HHIUKATOPOB
JOCTHKEHUS
KOMIIeTeHIH I

HaunmenoBanue pa3aesioB, TeM;
¢opMma(bl) IPOMEKYTOUHON aTTECTALIMH

Bubl yueOHOH padoThl

KonTakTHasi padoTa

Jlexkuuu, yac

IIpakTH4eckue
3aHATHS, YaC
JlaGopaTopHbie
padoThI, Yac

I[IpakTH4eckasi

MOAroTOBKA, Yac

CamocrosiTeIbHAs
padora, yac

I/I3yquHe 3aKOHOB TCIIJIOBOI'O M3JIYUCHU.

Buasl 1 ¢gopmMbl KOHTPOJIBHBIX
MeponpusTHii, 00ecnieYnBaOLIHE 10
COBOKYIHOCTH TeKYIIHii KOHTPOJIb
yCIeBaeMOCTH;

(opMBI IPOMEKYTOYHOTO0 KOHTPOJIS
ycneBaeMoOCTH

YK-1:
HJI-YK-1.5
IIK-1:
HNJI-ITK-1.2
IIK-5:
HUI-TIIK-5.2
HU-TITK-5.3

DK3aMeH

DK3aMeH B MMCbMEHHON QopMe 1o
ouneram

HUTOI'O 3a TpeTnii cemecTp

16

34 18

28

HUTOI'O 3a Bech nepuoj

16

34 18

28




3.3.  Kparkoe conepxkanue y4eOHON TUCIUTLTUHBI
Ne it Haumeropanue pasiena u Copnep:kanue pa3gesia (TeMbl)
TEMbI JTUCHHUITIJINHBI

Pazgean | OCHOBBI TEXHUYECKOW TEPMOIUHAMUKH

Tema 1.1 TepmomnHaMuaecKue [Ipenver m3ydenus temnodu3uku. TermoBoe IBHMKEHHE.
CUCTEMBI U Temnepatypa.  Ilpeamer  u3yueHUs  TEXHUYECKOH
TEPMOAMHAMUYIECKHE TePMOJANHAMHUKH. TepMOIMHAMHYECKHE CHUCTEMBI H WX
MapaMeTphl HX COCTOSTHHS. Bunel. COCTOSIHME TEPMOAMHAMHUYECKOTO PaBHOBECHSI.

Bunel TepMonuHamuueckux —mnapamerpoB. JlaBieHue.
Y nenbHbil 00beM. Ilkanbl n3MepeHns TeMIepaTyphl.

Tema 1.2 TepMudeckue ypaBHEHUS TepMudeckue ypaBHEHUS COCTOSHUS TEPMOAMHAMUIECKIX
COCTOSTHUSI cucteM. MOJNEKYJISIPHO-KHHETHIECKAsi TEOPHs CTPOSHHUS 1
TEPMOJIMHAMUYECKUX CHUCTEM. | TerioBbIX cBoiicTB BeniectBa (MKT). Moaens uneansHoro
JnarpaMMbl COCTOSHUI. raza. YpasHeHue Kuanelipona-MenneneeBa. OcHOBHOE

ypaBHeHue MKT wuneanbHblx ra3oB. PeanbHble rasbl.
VYpaBuenue Ban-nep-Baansca. VYpaBHenue Maliepa-
Boromo6oBa. Juarpammel COCTOSTHHH
TEPMOJAMHAMUYECKUX CHCTEM. JluarpamMmbl COCTOSIHHIA
Boapl. CMecH uaeallbHBIX T'a30B. 3aKkoH JlanmbToHA. 3aKOH
Amara. YpaBHEeHHE COCTOSHHUSI CMECH HJIealIbHBIX Ta30B.

Tema 1.3 OHeprust, paboTa, TeIIoTa. OHeprus. 3aKOH COXpaHEHHs U TMpPEeBpallleHUs] dHEPTUu.
IlepBoe Hauano TemmooOmeH. Pabora. KommuectBo TETUTOTEHI.
TEPMOIMHAMUKH. Hedopmammonnass  pabora. Pacmomaraemass  pabota.
TepmoauHaMuueckue PaGouee Teno. TemIoeMKOCTh TEPMOIMHAMHYECKON
MOTEHIANEI. TemI0eMKOCTb. | CUCTeMBl. BHYTpEeHHssT SHEprusi TepMOIWHAMHYECKOM

cUCTeMbl U ee cBoHcTBa. 3akoH bonbimana o
paBHOpacHlpeneNeHU  KMHETHMYeCKOH  3Hepruu 1o
cTemeHsiM  cBobonmel  Monekyd.  [lepBoe  Haudano
TEPMOJMHAMUKU. OHTAIBIIHUS W €€ CBOHcTBAa. Buel
TEPMOJMHAMUYECKUX MMOTEHIMANOB. TermI0eMKOCTh Ta30B,
YKUJIKOCTEHN M TBEpABIX TeJ. YpaBHEeHUEe Maiiepa.

Tema 1.4 O6parumbie 1 HEOOpaTHUMBIC N3MeHeHne COCTOSIHUS TEPMOJAMHAMUYECKON CHUCTEMBI.
nporieccel. Bropoe Hauano PaBHOBecHBIe mpomecchl. KBaszucrarmueckue IMPOIECCHI.
TEPMOJIMHAMUKHU. Obparumbie Tiporiecchl. Kpyroeeie mporecchl (IIUKIIBI).
N3omnpouneccsl. HeobOpaTumebie HIPOLIECCHI. Bropoe HayaJjio

TEPMOJMHAMHUKH. ODHTpONus. Buapl  u30mporeccos.
[Honutrponuueckuii npouecc. AHaIM3 H30MPOLECCOB B
WJeabHBIX ra3ax.
Tema 1.5 TennoBble IBUTATENH. Buaer TtemoBeix gBurarencki m ux KIIJ[. DnemeHThI
TepMonrHaMU4eCcKHe MUKIIBI. | TETUIOBBIX ~ ABUraTeleld  (HarpeBaTellb, XOJOAHMIBHUK,
pabouee Teno). Bumasl TepMotnHaMUYeCKUX UKIIOB. [y
Kapno. [Isurarens BHyTpeHHero cropanua. Llukn Otro.
Iukn ¢ n306apubIM noBooM teria (Lukn Juzens).
Pazpen Il OCHOBBI TEOPUM TEMJI1000MEeHA
Tema 2.1 OCHOBHEBIE TIOHATHS TSOPHH Bunpr TeminooOMeHa: TEIUIONMPOBOTHOCTH, KOHBEKITHSA,

TeII000MeHa. 3aKOHBI
TEIIONPOBOJIHOCTH U
KOHBEKTUBHOI'O TEILIOOOMEHA.

TeruiooOMeH m3nmydenueM. Termmootnava. Temnonepenaya.
PannanmoHH0-KOHBEKTUBHBIN TEILIOOOMEH.
TemneparypHoe mone. TemmepaTypHblii  T'paJMEHT.
[lnoTtHOCT,  TEmIOBOrOo  TOTOKA.  M3oTepmmueckue
MTOBEPXHOCTH. NzoTepMel. Koaddpumnment
teronpoBogHocTH.  3akoH  Dypre.  Koaddumument
TEIJIOOTHaYu KOoHBekiue. 3akoH HreloToHa-Puxmana.
Onpenenenne kod(pduimeHTa TEIUIONPOBOIHOCTA B
pas3nn4HbBIX BemlecTBax. JuddepennuansHoe ypaBHEHHE
TEIJIONPOBOIHOCTH. Koabduimenr




TCMIICPATYPOIIPOBOJHOCTH. KpaeBme yciioBusa  3aaa4
TEIJIONPOBOAHOCTH.

Tema 2.2

CranumonapHas
TEIUIONPOBOIHOCTD U
Teronepeaaya.

Juddepennnansaoe ypaBHEHHE CTaITMOHAPHOMN
TermIonpoBoaHOCTA. CTalMoOHapHAs TEIUIONPOBOIHOCTh
qyepe3 TUTOCKYIO CTCHKY. CranuoHapHas

TEIUIONPOBOIHOCTE  Yepe3 MHOTOCIOWHYI0  IIIOCKYIO
creHky. CranmoHapHasi TeIUIonepeaada 4epe3 IUIOCKYHO
cTeHKy. CTalluoHapHOE TEMIIEPAaTypHOE MOJiEe B IJIOCKOU
CTEHKE TIPH HAJWYHH TEIUTOBbIAeneHuil. CTarmoHapHas
TETIOTIPOBOTHOCTh B HTHHAPAIECKOH CTEHKE.
CranuoHapHas TeIUIonepenaya 4epe3 MHIUHAPHICCKYIO
creHky. Kputnaecknii quamerp uzomnsanun. CTanroHapHas
TEIUIONPOBOIHOCTD B IWJIMH/PE TPY HAJTMYNU BHYTPEHHIX
TETUIOBBIICICHUH.

Tema 2.3

KoHBEKTHUBHEIN TEIIOOOMEH.

OCHOBHBIE TIOHSTHSI M OIpPEACIICHUS KOHBEKTUBHOIO
TeriooOMeHa. TemmoHOCUTET. CBobogHast u
BEIHYX/ICHHAs! KOHBEKIHs. JlaMUHAPHEIA 1 TypOyIIeHTHBIN
PEXKUMBI IBUKEHUS TeIUTOHOCUTENS. [ MaApoAMHaAMIYeCKHiA
U TOTPAaHUYHBIA  CIOM  TeIuloHOocurtend. DakTopsl,
ONIpeEToIne UHTEHCUBHOCTD KOHBEKITUH.
TemnepaTypHblii KO3QPUIMEHT 00BEMHOTO PaCIIUPEHUS
TeroHOocUTeNsl. JIMHAMUYECKUid W KUHEMaTUYECKUM

KO3 QUITUECHTHI BSI3KOCTH TETUTOHOCHTEIIS.
Huddepennnanpaoe ypaBHEHHE KOHBEKTHUBHOTO
Teroo0MeHa. Juddepenmanpaoe ypaBHEHUE

tTemwnootnaun. YpaBHeHue Hapbe-CTokca. YpaBHEHHE
HEPa3pbIBHOCTH NOTOKA.

Tema 2.4

DNeMEeHTHI TEOPUH TIOA00MSL.

OcHoBHBIE TOHATHS Teopun momodusa. ['eomerpuueckoe
nojodue. dusnueckoe nogo6ue. OnHopogHbIe
¢usnueckue BenuuMHBL. CXOJICTBEHHBIE TOYKH H
CXOJ/ICTBEHHbIE MOMEHTHI BpeMeHH. KoHcTaHThl ogo0us.
be3pazMepHblii BUJ ypaBHEHHS Telwlootnauu. Ywucena u
kputepun nogooms. Yucno Hyccemsta. Kpurepun
Pefinonsaca, I'pacroda, Ilpararmsa. Teopemsl momoOwus.
VYpaBuenune mnomobusi. Onpenensioniye U onpeaessieMbie
Kputepuun  mopoOus.  Omnpeaensiounuii  pasmep U
ompezensionias Temneparypa. llomydeHne ypaBHEHUH
no00Ms Ha OCHOBE aHajn3a pa3MepHocTedl. Meron Panes.
[Tomyuenue SMIUPUYECKUX KPUTEPUAIBHBIX YpaBHEHHH.
KpurepuanbHbele ypaBHEHHS TEIUIOOTAAYM MU CBOOOTHOMN
KOHBeKIIMU. KputepualibHele ypaBHEHHs NpU JBUKEHUU
TEIJIOHOCUTEJIS B TPyOax.

Tema 2.5

Hecraunonapnas
TETUTONPOBOTHOCTh B
0OECKOHEYHO IIJIaCTHHE.

Maremarudeckasi GOpMYJIMPOBKA 32J1a41 1 MIPUBECHUE
ee k 6e3pazmepHoMy Buy. Yncino @ypee. Hucno buo.
AHanuTHYECKOE PELIECHNE 3aJa4d METOJIOM Pa3/IeIeHH
MEPEeMEHHBIX M 3aBICUMOCTb pelIeHus oT uncia bro.
PeryiisipHblii TeroBoit pexum. Teopemsl KoHapaTbesa.

Tema 2.6

OCHOBEBI TEIIIOOOMEHA
U3ITYYCHHUEM.

JlyuucTteiit TETI000MEH. TemoBoe U3IIy4YCHHE.
PaBHOBecHOe wu3nmydeHne. OTpa)k€HHE M TOIJIOIIEHUE
sHeprun m3nydeHus. [lotox mimyuenus. OTpaxarenpHas,
IIPOIlyCKaTesbHas U IOIJIOIIATENIbHASL CIOCOOHOCTH Tea.
AbcomroTHO Genoe 1 abCcooTHO YepHoe Tena. Cepoe Telo.
Crenens 4epHOTH. [IMOTHOCTH TMOTOKAa W3IMydeHUS.
Wnrerpanpnoe wu3nmydenue. CrekTpaibHas IUIOTHOCTh
MOTOKA M3Iy4eHHs. VIHTEHCHBHOCTh H3ITydeHUs. 3aKOHBI
TEIUIOBOTO M31Iy4eHus: 3akoH IlnaHka, 3aKOH cMeleHus
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Buna, 3akon Credana-bonpumana, 3axkon Kupxroda,
3akoH JlamOepra. DddexkTuBHOE M PE3YILTHPYIOLICE
n3nydeHue. TermooOMeH HM3TydeHHEM B CHCTEME Tel C
TUIOCKOMApaIJIeIbHBIMA ~ TOBEPXHOCTSIMU.  TeruioodMeH
W3Ty4eHHEM IIpM HAIMYMM  3KpaHoB. Onruueckas
nupoMerpus. PaananuonHas, SpPKOCTHas W LBETOBas
TEMIEPATYPHI.

3.4. Opranuzanus caMOCTOATEIbHONU paboThl 00yYaIOITUXCS

CamocrosarenbHas paboTa CTyJeHTa — oOs3aTeNbHass 4acTh 0Opa30BaTeIbHOIO Ipoliecca,
HalpaBJIeHHAs Ha Pa3BUTHE FTOTOBHOCTH K PO(PECCHOHATILHOMY U JIMYHOCTHOMY CaMO0Opa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JabHEHIIIEr0 00pa30BaTEIbHOTO MapIIpyTa U IPOPecCHOHATBHOM Kapbephl.

CamocrodrenbHas paboTa 00y4aroLIMXcs 0 TUCHMIIMHE OpraHU30BaHa KaK COBOKYITHOCTh
ayJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECHeYMBAIOUINX YCIEUIHOE OCBOCHHE
JUCLUTUIMHBL

AynuropHas camocTosiTellbHas paboTa 0oOydaroIIMXCs MO JAUCLUIIIMHE BBIIOJHSAETCS Ha
y4eOHBIX 3aHATHSX [0 PYKOBOJCTBOM IIperojaBaTesis M IO €ro 3aJaHuio. AyauTopHas
caMoCToOsITeNIbHAs paboTa 00y4aroImuXcs BXOIUT B 00N 00beM BPEMEHHU, OTBEICHHOTO Y4eOHBIM
IUITAHOM Ha ayJAUTOPHYIO pabOTy, U perJjaMeHTUPYETCs PaCIUCAHUEM YUeOHBIX 3aHATUH.

BreaynutopHas camocTosiTenibHas paboTa 00ydJaronmxcs — INlaHupyeMast yaeOHas, HayqHO-
UCClIeIoBaTeNbCKasl, IpakTHyeckast padoTa 00yyarouxcsl, BbIIOJIHAEMAasi BO BHEAYAUTOPHOE BpeMs
10 3aJIaHUIO M TPH METOJNYECKOM PYKOBOJCTBE IPETOAABATEINsA, HO 0€3 €ro HermocpeaACTBEHHOTO
y4acTHsl, paCMCaHUEeM y4eOHBIX 3aHATUN HE PErJIaMEHTUPYETCS.

BueayauropHas camocTosiTeNnbHast paboTa 00y4yaronuxcsi BKJIIOYaeT B ce0sl:

- MOJITOTOBKY K JIGKLIUSIM, IPAKTHYECKUM H J1a00paTOPHBIM 3aHATHAM, SK3aMEHY;

- M3yuyeHHe y4eOHUKOB M YYEOHBIX TTOCOOUH;

- MIOJIFOTOBKA K BBIMOJHEHUIO JJAOOPATOPHBIX padOT U OTYETOB 10 HUM;

- MOJITOTOBKA K IPOMEKYTOUHOM aTTecTalli B TEUCHHE CEMECTpA.

CaMmocrosiTenbHass paboTra oOy4aromMXcsi € ydacTHeM IpernojaBaTens B (opme HHOU
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TPYINOBY0 U (WIM) HWHAMBUIYalbHYI paldoTy C
00yJaromyMUCS U BKITIOYAET B ceOsl:

- MIPOBE/ICHNE KOHCYIBTANHN TIEpe IK3aMEHOM.

3.5. IIpuMeHeHwHe 2JIEKTPOHHOTO 00YUCHHUS, TUCTAHIIMOHHBIX 00pa30BaTEeIIbHBIX
TEXHOJIOTUH

ITpu peanuszanuu nporpaMmsl yueOHOM JUCHUIUIMHBI BO3MOYKHO IPUMEHEHHE HJIEKTPOHHOTO
o0yuenus (30) u quCTaHIMOHHBIX 00pa3oBareabHbIX TexHoJorui (JJOT).

Peanuzanus nporpaMMel y4eOHOH AUCHUIUIMHBI C TPUMEHEHUEM JIEKTPOHHOTO 00y4YeHUs U
JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN pEerjJaMeHTUPYETCs NeHCTBYIOIKMMHU JOKaTIbHBIMU
aKTaMU YHMBEPCUTETA.

[IpumeHnstoTcs ciaeayronpe pa3HOBUAHOCTH pealli3alliy IporpaMMBI ¢ UCToyib3oBaHueM D0
u J10T:

HCIO0Jb30BaHHNE ucnonbsosanue 30 u JOT oay e BKJIIOYEHHE B YIEOHBIH
90 n 10T npouece

Cwmemannoe Jlextnu 16 B cootBercTBHM €

oOydeHune pacnmucanneM y4eOHbIX
3aHATUI

CwmemranHOE [IpakTryeckue 3aHATUS 34 B cootBeTcTBHM C

oOydeHune pacnmucanueM y4eOHBIX
3aHATUI
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CwmemaHHOE JlaGopaTopHsie 3aHATHS 18 B cooTBeTcTBUU C
obOydecHme pacricaHieM yu4eOHBIX
3aHATUN

B snexTpoHHy0 00pa3oBaTenbHYI0 Cpeay, MO HEOOXOAMMOCTH, MOTYT OBITh MEPEHECEHBI
OTJICIbHBIC BUBI YUCOHON JEITETLHOCTH.
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4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHuE MIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHHS C YPOBHIMH COPMUPOBAHHOCTU KOMIIETEHIUH.
YpoBHu HTorosoe OneHka B
copMHUpPOBAHHOCTH KOJIMY€eCTBO NATHOANILHOU Moxkasareim ypoBHs ccbOpMPlpOBEll—[l—[(:CTH
KOMHeTeHHI/II/I(-ﬁ) 63JIJ'[OB cHcTeMe HpO(l)eCCI/IOHaJIbHLIX KOMIIETCHIIN U
B 100-6anabHOM 10 pe3yJibTaTaM VK-1:
cucreme TeKyuiei u UJI-VK-1.5
10 pe3yJabTaTam NPOMEKYTOYHOI MK-1:
TeKymed u aTTecTamun WJI-TIK-1.2
NPOMEKYTOYHOI TTK-5:
aTTecTaluu WJI-TIK-5.2
NA-TTK-5.3
BBICOKUIA 85-100 OTJINYHO OO0yyJaromuiics:
- HCYEPITBIBAOIIE U JIOTHYECKH CTPOHHO M3JaraeT yueOHbIH MaTeprall, yMeeT CBSI3bIBATh TEOPHIO C
MIPAKTUKOM, CIIPABJISETCS C PEIICHUEM 3aad PO eCCHOHATLHOM HANIPABJICHHOCTH BRICOKOTO YPOBHSI
CJIOKHOCTH, TPABHJIbHO 000CHOBBIBACT MPUHSATHIC PELICHMSL.
TTOBBIIIIEHHBIT 65-84 XOpOIIO OOyuaromuics:
- IOCTaTOYHO MOIPOOHO, TPAMOTHO U T10 CYIIECTBY H3JIaraeT W3y4eHHBI MaTeprall, IPUBOIUT U
pPacKphIBaET B TE3UCHOM (OpMe OCHOBHBIC IOHSATHSI.
0a30BbIl 41 - 64 YIOBJIETBOPUTEIHHO OO6yuaromuics:
- IEMOHCTPHUPYET TEOPETUIECKIE 3HAHNS OCHOBHOTO y4eOHOTO MaTepHalia IUCIUILINHBI B 00beMe,
Heo0XoauMoM Ui nanbHeinero ocsoennss OITOIT.
HUBKUN 0-40 HEYIOBJIETBOPUTENIBHO | OOyuaroniuics:

— JIEMOHCTPUPYET (pparMeHTapHbIC 3HAHUS TCOPETUYCCKOIO U MPAKTUIECKOTO MaTepHall, JTOMyCKaeT
rpyOble OMMOKY NIPH €T0 M3JIOKEHUN Ha 3aHATUSAX U B XOJI€ MPOMEXYTOYHOU aTTECTaIUH.

S. OIIEHOYHBIE CPEJCTBA JJI51 TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEXKYTOYHOM
ATTECTALUH, BKIIOYAS CAMOCTOSATEJBHYIO PABOTY OBYUAIOIIIUXCA

[Ipu mpoBeneHUU KOHTPOJS CAMOCTOATEIBHOW PAaOOTHI OOYYAIOUIMXCs, TEKYIIEro KOHTPOIS M MPOMEKYTOYHOW aTTeCTalluu Mo Yy4eOHOI
mucrturuHe «Termnodusukay npoBepseTcss ypoBeHb CHOPMUPOBAHHOCTH Y 00YUAIONTUXCSl KOMITIETCHITNN U 3aIUIAHUPOBAHHBIX PE3YJIbTATOB 00YUEHUS
M0 TUCIUIUIMHE, YKa3aHHBIX B pa3jieNe 2 HaCTOSIIeH MPOrpaMMBI.
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5.1. ®opMbl TEKYHIET0 KOHTPOJISI yCIEBAEMOCTH, IPUMEPHI TUIOBBIX 331aHUN:
Ne i DopMBI TEKYIIET0 KOHTPOJISI IIpuMepsI THNOBBIX 331aHUH
1. YCTHBIH OIpoc nepe HayaaoM CdopmynupoBats e U 3a1a41 JIAOOpaTOPHOH PabOTHI.
71ab0opaTOPHOH pabOTHI. YkazaTh CMBICTT OCHOBHBIX (DOPMYJI, HCTIOB3yEMBIX B JIAOOpaTopHOil paboTe.
CdopMyaupoBaTh 0KUIACMBIE PE3YJIbTAThI JIA0OPATOPHOH paOOTHI.
CdopmyarpoBaTh OCHOBHBIC ITPAaBHJIA M MEPhI 0€30MTACHOCTH MPH BHITIOJHCHUH PaOOTHI.
2. [TrcbMEeHHBIH OTYET 110 JTA0OpaTOPHOI Ilocne BeIMONHEHHS TA6OPAaTOPHOW PaOOTHI OOYUAIOIIMKCS IPECTABISIET OTYET MO BBIIOJIHEHHOW paboTe B

pabore.

COOTBETCTBHH C METOAMYECKUMHU PEKOMEHAALMSIMHU IPETIOAaBaTes.

[pumep. Otuer no naboparopHoii pabote «TemmneparypHasi 3aBUCUMOCTb AaBieHus Taza (3akoH [Llapis)»
(https://phet.colorado.edu/sims/html/gases-intro/latest/gases-intro_ru.html).

3aganue:

1) U3yuuTh npolecchl yCTAHOBICHHS TEPMOIUHAMHYECKOTO paBHOBECHS B Tase. J{Jist 3TOro BIyCTUTh
HACOCOM YKa3aHHOE B BapHAHTE KOJIMUYECTBO TSDKEIBIX/JIETKUX YaCTHUI] B EMKOCTh. Y CTAHOBUTh
3a/IaHHYIO0 B BapUaHTE JITNHY EMKOCTH (IBHTas €€ JICBYIO PYUKY), KOTOpas 3apuKCHpyeT 00heM eMKOCTH.
[Tocne Toro, KaK 4acTHUIIBI pABHOMEPHO PacIpeAeIsTCs M0 00beMy eMKOCTH, OXJIaauTh ra3 o 1 K.
Onpenenuts COOTBETCBYIOIIEE JAHHOMY PABHOBECHOMY COCTOSIHUIO JIaBJICHUE.

2) Tloctpouts rpaduku 3aBUCUMOCTH JaBJICHHS ra3a OT ero Temiepatypsl (B KenbBuHax u rpagycax no
Lenbcuro) o 20 sKCrepUMEHTATBHBIM TOUKAM IIPH TOCTOSHHOM 00beMe (7151 3TOr0 MOCTENIEHHO
Harpe€BaTb €EMKOCTb 10 TCMIIEPATYPHhI, yKa3aHHOﬁ B BapUaHTEC, U JJId KaXKJ0I0 3HAUYCHUA TEMIIEPATyPbl
(UKCHpPOBATH COOTBETCTBYIOIIEE €if naBiaenue ra3a B I1a (Ila = H/m?)). Vkasars Ha rpadukax
nprOOpPHBIE NOTPEITHOCTH U3MEPEHHBIX BeIMUH. OOBSCHUTE MOIyYEHHbIE TPAQUKH C TIOMOIIBIO
¢dopmyi 3akona Llaps.

Ne Tun wactui u JlnHa eMKoCTH, Koneunas
)%(0) BAPUAHTA | UX KOJIHMYECTBO HM temmeparypa, K
Tepemok 1 Tsxensie, 68 7.5 700
A.

Pe3ynbratsl:



https://phet.colorado.edu/sims/html/gases-intro/latest/gases-intro_ru.html
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Ne DopMBbl TEKYLIET0 KOHTPOJISI IIpuMepbl TUIIOBBIX 3aIaHUT
Ne T,K | p,klla
1 1 5
2 35 127
3 70 251
4 105 379
5 140 503
6 175 630
7 210 754
8 245 880
9 280 1005
10 315 1132
11 350 1258
12 385 1384
13 420 1508
14 455 1636
15 490 1759
16 525 1889
17 560 2012
18 595 2137
19 630 2265
20 700 2514
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Ne mnn

@opMBbI TEKYIIEr0 KOHTPOJIS

IIpuMepsbl THIIOBBIX 3aJaHMI
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[Mpubopusie norpemHocT: Ap = 0,5 kI1A; AT = 0,5 K.
BriBo: ipu moCTOSTHCTBE 00BhEMa Ta3a COOTHOIICHHUE, BhIpaxkatomiee 3akoH [llapis, cooTBeTcTBYeET
rpaduKy JUHEHHON 3aBUCUMOCTH p (AaBneHus ) ot 7 (Temmeparypsl): p =const - T.
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5.2. Kpurepuu, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaumenoBanme
O1I€HOYHOT 0 Ixanabl oneHNBAHUS
cpeactna Kpurtepun ouennBanusi
(KOHTPOJILHO-
100-6anabHast IIsaTubanIbHAS
OLCHOMHOTO CUCTEeMa CUCTEeMa
MepOonpUATHS)
YcTHEII omipoc miepen OOyJaroIHiics MOJTHO M3NATaeT MaTeprai (OTBEYaeT Ha BOIPOCH), TAeT MPABUIIbHOE OO6yuaromuiics
HAYaJoM J1abOpaTOPHOM | ONpe/esieHUE OCHOBHBIX TIOHSTHI; OOHApY)KUBAET MOHUMAaHUE MaTepHaa, MOXKET JIOITYCKaeTCsI K
paboTsI 000CHOBATH CBOH CY’KACHUS, IPUMEHNTH 3HAHUS HA MPAKTHKE, 3HACT ITOCIIE0BATEIEHOCTD BBITTOJTHEHHIO
TIPOBEICHHUSI OTTBITOB M I3MEPEHHIA, YCIOBHSI M PEXKUMBI, 00ECTIEUHBAFOIIIE TIOTyYeHUE nabopaTopHOH
NPaBUILHBIX PE3YJIETATOB U BHIBOJIOB. paboThI
OOyuJaroIuiics BiIaJceT 3HAHUSIMH TOJIBKO TI0 OCHOBHOMY MaTepHally, HO HE 3HACT OOyuJaronuiics
OTJIENBHBIX JeTajeil 1 0COOEHHOCTEH, TOMyCKAET HETOYHOCTH U HCITBITHIBAET JIOITYCKaeTCst K
3aTpyaHEHUs ¢ (GOPMYIMPOBKOM OIMPEIeIeHNH, 3HAET TOCIIeIOBATEIIEHOCTD IPOBEICHUS BBITTOJTHEHHIO
OITBITOB ¥ U3MEPEHUH, YCIIOBHS U PEKHUMBI, 00ECTICUMBAIOIINE TOTYUYCHUE TPABUITBHBIX J1abopaTopHOH
PE3YIILTATOB M BHIBOJIOB. paboTHI
OO0yuaromuiicst o0agaet parMeHTapHBIMA 3HAHUSIMHU MaTepHana, ci1ado BilajeeT OOyuaromuiics
MOHATHUHHBIM arrapaToM, HapymacT MoCJaC0BaTCIIbHOCTh B U3JIOKCHUHN MaTCpUala, JOITyCKacTCA K
JOITYyCKa€T HETOYHOCTHU B ONPEACIICHUN TOHSATHI WU npu q)OpMy.HI/IpOBKe IpaBuJi, U3j1aract BBITIOJIHECHHIO
Marepuall HETIOCIeJ0BATENbHO H JIOITYCKAeT OIIMOKH B M3JI0KEHHUH TTOCTIEIOBATEIEHOCTH nabopaTopHOH
TIPOBEICHHUSI OTTBITOB M MI3MEPEHHH, YCIOBHIA M PEKUMOB, 00€CTIEUMBAIOIINX TIOTyYSHHIE paboTsl

IPaBUJIbHBIX PE3YJILTATOB U BHIBOJOB.

Ooyuaromuiicsi 00Hapy»XKUBaeT He3HaHUe OOJIbIIeH YacTH MaTepuaa JJabopaTopHOit
paboTBI, IOMyCKaeT OIIMOKU B (POPMYITHPOBKE ONPE/ICIICHHH, HCKaXKAFOLINE UX CMBICI,
OecropsI04HO M HEYBEPEHHO U3jaraeT Matepral. OTMEYaroTCsl HeIOCTATKH B IOJTOTOBKE,
KOTOPBIE SIBISTIOTCS CEPhE3HBIM MPETSITCTBUEM K YCIICITHOMY BBITIOJTHEHHIO JIa00paTOpHOH
PaboTHL

OO6yJatoruiicst He
JIOITyCKaeTCs K
BBITIOJTHECHHIO
nabopaTopHOn
paboThI

IIncpMEHHBIN OTUET 1O
nabopaTopHOi padoTe

Pabora BeImonHEHA TOTHOCTHIO. HeT ommboK B TIOTHYECKUX pacCyKAeHHUIX. Bo3MoXHO
HaJU4KMe OAHOW HETOUYHOCTH MJIU ONMCKU, HE SIBJISIFOIICHCS CIEACTBUEM HE3HAHUS UIIU
HEMOHUMaHUsl yueOHoro marepuana. OO0ydarouuiics moka3a HOJIHBIH 00beM 3HaHU,
YMEHUI B OCBOCHUH ITPOUJEHHON TEMBI U IPUMEHEHNH €€ Ha IPAKTHKE.

85% - 100%

5 (3aureHo)

PaboTa BeIMOTHEHA TIOJTHOCTHIO, HO 0OOCHOBAHUWH IIIarOB PEIICHUS HEAOCTATOTHO.

65% - 84 %

4 (3auteHo)
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HaumeHoBaHue
OLICHOYHOI'0 IIxaabl olleHUBAHUS
cpelacTBa
(KOETHOHBHO Kpurepumn onieHuBaHus
P 100-6anabHast aTudanabuas
OIICHOYHOTI'0
CUCTEeMa CUCTEeMa
MepOonpHusATH)
Jonymiena ofgna ommoOKa Wi JBa-TpU HEAOYETA.
Honymienst 6omnee ogHOM omMOKK MK OoJiee ABYX-TpeX HEOUYETOB. 41%-64% 3 (3aureHo)
Pabora BEINONHEHA HE MOHOCTHIO. JlOMyIIeHbI TPYObIE OMIMOKH. 1%-40% 2 (He 3auteHo)
PaboTa He BhIMONHEHA. 0%

5.3. IIpomexyTouHas aTTecTalus:

dopMa IPOMeKYTOYHOM
aTTecTaluu

TumnoBeie KOHTPOJIbHBIE 32JaHUSI U HHbIE MATEPHAJIBI
JJIS1 MPOBeIEHUsI MPOMEKYTOYHOM aTTeCTAIlHM:

OK3aMeH
B IIMCBMEHHOM (hopMe 1o Ouieram

BUJIET Ne 1
1. AGCONMOTHOMY HYJIIO TEMIIEPATYP:
A. cootBercTByeT Temmneparypa 0 K;  B. cooTBeTCTBYeT TOUKa HYJIEBOTO IaBJICHHUS;
B. cooTBeTCTBYET OTpHIIaTENbHAS TeMIlepaTypa B rpaaycax Llenbcus; I'. cooTBeTCTBYeT HyneBask SHTPOIHSL.
2. Knacc TouHocTH TepMoMeTpa paseH 2,5. Bes mkana npu6opa conepxur 200 nenenuii, nena nenenus passa 0,5° C. A6comoTHas
oImnOKa M3MEPEHUH ITUM NPHOOPOM (TIPUBECTH MOSICHEHHE):
A. 6onee 3° C; b. meree 3°C ; B.3°C; I.04°cC.
3. U3oTepMuuecKue NOBEPXHOCTHU:
A. MoryT mepecekatbcs; b. MOTYT 3aMBIKaThCs Ha ce0sl BHYTpH Tena; B. He MOTYT KOHYAThCS Ha TpaHUIax Tena; [ . mpeacTaBisioT
c0001f COBOKYITHOCTH TOYEK IMPOCTPAHCTBA C OJIMHAKOBOM TeMIIEpaTypoi.
4. 3akoH cMmenienns Buna:
A. OoTIHCEHIBaET MPOIECCH TEIUI00OMEHA U3IyYeHHEeM; b. OmUChIBaeT MpoIecchl KOHBEKTUBHOTO TEINIO0OMEHA;
B. ycramaBimBaeT B3aMMOCBSA3b MEXIY TEMIEpaTypol H3Tydalollero Tella M JJIHMHON BOJHBI JJIEKTPOMATHHUTHOI'O H3ITyYEHHS,
COOTBETCTBYIOIIEH MaKCUMYMY CIIEKTPAIbHON IIOTHOCTH ITOTOKA M3Iy4YeHHUs aOCOJIOTHO YepHOTro Tena;  I'. He SBIAETCS 4aCTHBIM
ciydyaeM 3akona [lnaHka.

BUJIET Ne 2
1. BHyTpeHHsIs SHEprus uaeaabHOro ras3a:
A. paBHa KUHETHYECKOM SHEPTUN OECTIOPSIOYHOTO JIBYIKEHUS €T0 MOJIEKYJT; b. paBHa KWHETHYECKOH SHEPTUHN YIIOPSIOYEHHOTO
JIBHJKEHMSI €r0 MOJIeKyYJT; B. paBHa NOTEHIMAIBHON SHEPTUH B3aUMOJIEUCTBUS €r0 MOJIEKYJI;
I". MOXeET U3MEHSATHCS MPH TEIIO0OMEHE U COBEPIICHHUHU T'a30M PabOTHI.
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2. Knacc Ttounoctu 6apometpa paseH 4. Best mikana npubopa conepxut 50 neneHuii, neHa nesieHus paBHa 5 atM. AOCOIIOTHas omnoOKa
M3MEPEHUH THM NpuOOpoM (IPUBECTH HOSICHEHNUE):

A. 6onee 5 aTM; b. menee 5 atm; B. 5 atm; I'.0.5atm.
3. B MmateMatuuyeckoe BoipaxkeHHne 3akoHa Oypbe B BEKTOPHOM BUJIE:
A. BXOJUT TPaUEHT TeMIEePaTyphl; B. He BXOmUT KO3 (HUIUCHT TCIUIONPOBOIHOCTH,  B. BXOJHUT BEKTOP IJIOTHOCTH TEILIOBOTO

notoka;  I'. BXOAAT MpOM3BOJHbIE TEMIIEPATYPHI IO MPOCTPAHCTBEHHBIM KOOPANHATAM.

4. OtpaxkaTenbHasi CIIOCOOHOCTH TeJa:

A. 3aBHCHUT OT YacCTOTHI M3IIy4eHUs; b. HEe 3aBHCHT OT TeMIepaTypHl Tena; B. sBiseTcs pa3MepHON BeNMWYHHOHN; [. 3aBUCHUT OT
XUMHYIECKOTO COCTaBa Tela.

5.4. Kpurepuu, mKaabl OLEHUBAHUS IPOMEKYTOUYHOMN aTTecTalluy y4eOHOW JUCIUIUINHBIL:

dDopMa IPOMeKYTOYHOM
Kpurtepun oueHuBanus IIkajubl OLeHUBAHUS
aTTecTaluu

Dx3ameH 3a BBITIOITHEHHE KAXKAO0TO TECTOBOTO 3aJJaHHsI HCITBITYEMOMY BBICTABIISFOTCS 85% - 100% 5
B MUCHMEHHOU (opMe 1o Omeram Oasuiel. MUHMMAaNbHAS OLIEHKA B Oauiax 3a oJaHO 3amanue — 0, 65% - 84 % 4
MakcuMaibHas — 1. MakcumanbHas olleHKa B 0ajuiax 3a BBIIOJHEHUE BCEX 41%-64% 3

3agannii — 4 (100 %).
il ( ) Menee 40% 2
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5.5. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTallUU.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1
IIPOMEXXYTOYHOH aTTeCTalUu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudaanbHas cucrema
Texymuil KOHTPOJIb:
- MIUCbMEHHBIN OTYET 110 JJab0paTOPHOH 0 - 5 6amioB 2-5
pabore (0% - 100%)
[IpomexxyTouHast aTTecTaIus: 0 - 100 6amnos OTJINYHO
9K3aMeH XOPOIIO
HToro 3a cemecTp 0 - 100 6ami0B YIOBJIETBOPUTEIIBHO
HEYJIOBJICTBOPUTEIIEHO

[Tosy4eHHBI COBOKYIHBIN pe3ysIbTaT KOHBEPTUPYETCS B MATUOAIILHYIO CUCTEMY OLIEHOK B
COOTBETCTBUHM € TaOIMLIEH:

100-6anabpHas cucremMa NATHOAJJILHAS CHCTEMA
3a4eT ¢ OIeHKOI/IK3aMeH 3a4er
85 — 100 6amnoB OTIIUIHO
65 — 84 6amtoB XOpOIIO
41 — 64 Gaynos YAOBJICTBOPUTEIBHO
0 — 40 Gamnmnos HEYTOBJIIETBOPUTEIHEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanus mnporpamMmbl INpeaycMaTpuUBaeT MCIOJIb30BaHUE B Ipolecce oO0yudeHus
CJIEAYIOUIMX 00pa30BaTeIbHBIX TEXHOIOTHIA:

- npoOieMHas JeKIuUs;

- MOKCK M 00paboTka nH(OPMAIIUY C UCTIOIb30BaHHEM ceTu MHTepHeT;

- JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH,

- MIPUMEHEHUE AIEKTPOHHOTO 00yUEHUS;

- KOMITHIOTEPHBIE CUMYJISIIUU.

7. IMPAKTUYECKASA IOAI'OTOBKA

[IpakTnyeckass OJArOTOBKAa B paMKax y4eOHOW AMCLMIUIMHBI peaiu3yeTcsl IpHU pPELICHUU
3aJad  Ha  NOPAaKTUYECKUX  3aHATHAX M TNpPUH  OPOBEAEHUM  J1abOpaTOpHBIX  pador,
MpeyCMaTPUBAIOIINX y4acTUE OOYUYarOIIUXCSl B BBIIOJIHEHHH OTJIEJIBHBIX 3JIEMEHTOB padorT,
CBSI3aHHBIX C Oyymieil mpodeccuoHaIbHOMN AesTeIbHOCTHIO.

[IpoBoasTcst OTHENbHBIE 3aHATHS JIEKIUOHHOTO THMA, KOTOphIE IPEIyCMaTpUBAIOT
nepefadyy y4eOHOW MHpopMauy 00ydaromMuMcs, KOTopas HeoOXoauma Il MOCIeqyOIEero
BBITOJIHEHUS PAKTUYECKONU paOOTHI.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O MTPOUHECCA I JIMIL C
OT'’PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbsA

HpI/I O6yquI/II/I JuI C OrpaHUYC€HHBIMHW BO3MOXHOCTAMH 3O0POBbS W HWHBAJIUI0B
HCIOJIB3YKOTCA TOAXObI, CHOCO6CTBYIOH_[I/IC CO3JaHUIO 6636apBCpHOﬁ O6pa3OBaTeHBHOﬁ Cpcabl:
TCXHOJIOTHH I{I/I(i)(i)epeHHI/IaHI/II/I U WHAWBUAYAJIIBHOTO O6yquH${, MNPUMEHCHUEC COOTBETCTBYIOIIUX
MCTOAHUK II0 pa60Te C HUHBAJIMAaMH, HCIOJIB30BAHHUC CPCACTB IAUCTAHIUOHHOI'O 06H_[CHI/ISI,
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NPOBEJICHUE JIOTIOJHUTEIFHBIX WHAWBUAYAJIbHBIX KOHCYJBTAIMHA MO M3y4aeMbIM TEOPETHYECKUM
BONPOCAM U NPAKTUUYECKUM 3aHITHSAM, OKa3aHHE MOMOIIM IPH MOJArOTOBKE K MPOMEXKYTOUHOH
aTTeCTaIHH.

[Tpu HeoOxomuMocTu pabodas mporpaMMa AUCHUIUIMHBI MOXKET OBITh aJanTHpPOBAaHA IS
obecrieueHnss 00pa30BaTEIBHOTO MPOIIECCa JIMIAaM C OrPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS, B
TOM YHCJI€ JUI AUCTAaHIIMOHHOTO O0YYEeHHUS.

VYueOHbIe W KOHTPOJBHO-MU3MEPUTENIbHBIE MaTephalbl MNPEACTaBISAIOTCS B (opMax,
JOCTYIIHBIX JUISI U3YYEHUS CTyJIEHTaMU C OCOOBIMH 00pa30BaTEIbHBIMH MOTPEOHOCTAMHU C Y4ETOM
HO30JIOTHYECKHUX TPy HHBAINIOB.

JInsi TOATOTOBKM K OTBETY Ha JIaDOPATOPHOM 3aHSATHHM CTYICHTAM C OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMU 37I0POBBSI CPEJHEE BPEMs YBEJIIMUMBACTCS 110 CPABHEHHUIO CO CPEJHHM BPEMEHEM
MOJATrOTOBKH OOBIYHOTO CTY/ICHTA.

JI7Is CTYA€HTOB C MHBAJIMJHOCTBIO MIIH C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 3/I0pOBBs (hopma
NPOBEICHUS TEKYIEH U IPOMEXYTOYHON aTTECTAllMU YCTAaHABIMBACTCS C YIETOM MHAUBUYaTbHbBIX
NCUXO(PU3NUECKUX 0COOCHHOCTEH (YCTHO, MMCAMEHHO Ha Oymare, MUCHBMEHHO Ha KOMIBIOTEPE, B
¢dbopMe TeCTUPOBAHUS U T.I1.).

[TpomesxyTouHasi arTecTalys MO TUCHUILUIMHE MOXET MPOBOAMUTHCS B HECKOJBKO ITAIIOB B
dopme pyOeKHOro KOHTPOJIS IO 3aBEPIICHUIO W3YYEHHUS OTIENBHBIX TeM IUCHUIUIMHBL [lpm
HEOOXOAMMOCTH CTYJIEHTY HpPEIOCTABISETCS IOMOJHUTEIBHOE BpeMs Ul MOATOTOBKM OTBETa Ha
IK3aMEHE.

JIns OCyIIeCTBICHHS MPOLEAYP TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOM
aTTecTalMyd OOYYalOIIUXCs CO3JAI0OTCS, TP HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
alanITUPOBAHHBIC IS JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3JJOPOBBSI M TTO3BOJISIOLINE OLICHUTh
JOCTIDKEHUE WMH 3alUTAaHUPOBAHHBIX B OCHOBHOWM 00pa3oBaTENbHOM IMporpaMme pe3ylbTaToB
00y4eHUsI ¥ YPOBEHb COPMHUPOBAHHOCTH BCEX KOMIIETCHIIMH, 3asBJICHHBIX B 00pa30BaTEIbHOM
porpaMMe.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

MaTepI/IaJ'II)HO-TGXHI/ILIeCKOG o0OecrieueHue JUCHOUIIJIMHBI ITPU 06y‘~I€HI/II/I C HUCIIOJIB30BaHHUECM
TPAAULTUOHHBIX TEXHOJOT Ui O6y‘leHI/I}I.

HanmeHnoBanue yuyeOHbIX ayAUTOPHI,
JabopaTopuii, MACTEPCKUX, ONOIUOTEK,
CIOPT3aJ10B, IOMeLIeHH i 151 XpaHeHUsI H
NPOPUIAKTHYECKOT0 00CIy:KMBAHUS Y4eOHOT 0
000py10BaHus U T.II.

119071, r. MockBa, Mauslii Kaayaxckuii nepeyiok, qom 1

OcHanleHHOCTH YUeOHbIX ayANTOPHUIi, JadopaTopuii,
MacTepCKHX, 0M0JIMO0TeK, CHOPTUBHBIX 32J10B,
NoMelleHMil VIS XpaHeHUs] M NPO(PUIAKTHYECKOT0
00cTy’KMBaHUS y4eOHOT0 000pyAOBAaHHS H T.IN.

AyauTopust A NPOBEACHUS 3aHATHI Komrmutekt yaeOHO# Mebenn,
nexkmuonHoro trma Ne 1617 TEXHUYECKUE CPENICTBA O0YUCHHSI, CITYKAIUE TSI
npeCcTaBICHHUs yaeOHOM HHPOpMaIuy OOBIION
ayJIMTOpUH:
— HOYTOYK;
— TIPOEKTOP
VYuebnas nadopatopus Ne 1617 «Mexanuka u JlaGoparopHast yCTaHOBKa IO OIPEETICHHIO
MOJIEKYIISIpHasT (PU3UKa» BSI3KOCTH KHUAKOCTH MeTo/ioM Ctokca. Cocras:

CTEKJISTHHBIN MUJINHAP, HaIOJTHEHHBIA TIIMOEPHUHOM,
[IAPUKHU, CEKYHJIOMED, MUKPOMETP.

JlabGopaTopHasi yCTaHOBKa I10 OTIpEeeIeHUE BI3KOCTH
BO3yXa METOAOM UCTCUCHUSA U3 KAITUJLJIApa.

CocraB: yCcTaHOBKA JUIS ONPE/ICIICHHS BSI3KOCTH
BO3/yXa, CEKyHIOMEp, OapoMeTp, TEpPMOMETP.
JlaboparopHast yCTaHOBKa TI0 OIPEICIICHHUIO
OTHOIIIEHUS TEIIOEMKOCTEH ra3a IIpU IMMOCTOSHHOM
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HaumeHoBaHue y4eOHBIX ayAUTOPHH,
JabopaTopuii, MacTepcKHX, 0N0INOTeK,
CIIOPT32J10B, IOMeIIeHUi ISl XPAHEHHUS H
NPOPHIAKTHYECKOT0 00CIy:KMBAHHSA Y4eOHOT 0
000py10BaHUS U T.II.

OcHaLIeHHOCTh Y4e0HBIX ayANTOPHI, JadopaTopuii,
MacTepPCKHX, 0M0JIMO0TEK, CHOPTUBHBIX 32J10B,
MoMelleHMii VI XpaHeHUs] U NPOPUIAKTHYECKOTO
00cayKUBAHUS Y4eOHOr0 000Py10BAHMS U T.II.

JIABIICHUH U IIPH TIOCTOSHHOM 00BEME METOJIOM
Knemana-/Iezopma.

CocraB: CTEKJISIHHBIN 6aJIOH C MAHOMETPOM, HACOC,
CEKYHIOMeED.

VYuebnas maboparopust Ne 1603 «3nekTpuduecTBo I
MarseTH3M»

IloaxntoueHue k cetu IHTEpHET.
KomnbrorepHas TeXHUKA.

IloMeneHus1 111 CAMOCTOSATENIbHOM PadoOTHI
00yYaoImmnxcs

OCHAIeHHOCTH NMOMeENIeHUH 11 CAMOCTOATEeILHOM
PadoThl 00yYaAIOIINXCSI

YuranbHbli 3251 ONOIUOTEKH:

KommbroTepHas TexHuka.
ITonkmtouenue Kk cetu IHTEpHET.

MartepuanbHO-TeXHUUYECKOe o0ecreueHne Yy4yeOHOW MAUCHUIUIMHBI TPH OOYy4YeHHH C
MCIIOJIb30BAHUEM BJICKTPOHHOTO O0YUEHHUS U TUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHH.
Heo0xoaumoe o0opyroBanue I[apameTpbl TexHuveckue TpeGOBaAHUS
[lepconanbheiil koMmboTep/ | BeO-0paysep Bepcus nporpaMMHOro obecriedeHus He
HOYTOYK/TITAHIIET, umke: Chrome 72, Opera 59, Firefox 66, Edge
Kamepa, 79, Slanexc. bpaysep 19.3
MHUKPOQOH, OnepannonHas cuctema | Bepcust mporpamMmmHOro obecriedeHus He
JUHAMUKH, mmxke: Windows 7, macOS 10.12 «Sierray,
JOCTYII B ceTh MHTEpHET Linux
Beb-kamepa 640x480, 15 xampos/c
Mukpodon 10001t
JHaMuKy (KOJIOHKH WK | JTI0ObIe
HAYITHUKH)
Certb (MHTEpHET) [TocTosiHHast ckopocTh He MeHee 192 kbut/c
TexHomnornueckoe  oOecrieueHUEe  peanu3alil  MPOTPaMMbl  OCYIIECTBISIETCS  C
WCIIOJIb30BAHUEM  DJIEMEHTOB  DJJIEKTPOHHOW  WH(OPMAIMOHHO-00pa30BaTEIBHOM  CPEIbI

YHHMBEpCHUTETA.
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10.  YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIIAHBI

T A— Anpec caiita 9bC KosimuectBo
Ne Ton HJIM JIEKTPOHHOI'O pecypca IK3EMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3IaHUA (yueoHuk, YII, HN3nareabcTBO -
n/n MIT u 1p.) H3TaHUS (3anonnaemcs 011 U30aHUIL 8 OnbImoTexe
) 9JIEKMPOHHOM 8Ude) Yuupepcurera
10.1 OcHOBHas nHUTEPATypPa, B TOM YHCIIE DIIEKTPOHHBIEC N3TAHUS
1. CagenbeB 1.B. Kypc obmieit pusnuku. B 3-x T. YueOHUK M.: Hayka 2006 91
T.1: Mexanuka. 2007 4
MonekynspHas pu3mka. 2008 2
1986-87 938
2. | I'Bozoxosa U.A. Temnoduznka. YuebHOE M.: ®I'bOY BO «PI'Y 2024 5
KommbroTepHbrit nocooue uM. A.H. Kocsiruuay
1a00paTOPHBINA MPAKTHKYM
3. Kuppsaos A.IL., ®dusnka YaebHoe M.: MJIEKCA 2012 220
Mankapun W.I1. nocodue
10.2 JlonomHUTENbHAS TUTEPATYPA, B TOM YHCIIC JIEKTPOHHBIC U3IaHUS
1. Kapermes A K. Tennoduszuka. VuebHoe M.: MI'TY 2002 1
Jlanms 0.1, nocodue nM. H.O.baymana
Cumonos B.I1.
2. Pabunosuu B.A. Ternogusnyeckue cBOMCTBA Crannapt M.: Crangapt 1970 1

BCIICCTB.
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NHOOPMAINIMOHHOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
U npoeccruoHaIbHbIE 0A3bl JAHHBIX:

Nenmm | DyleKTpoHHBIE yueOHbIE U31aHNS, JIEKTPOHHbIE 00pa30BaTelbHbIE peCypPChl

1. 9BC «JIanb» http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U3IaTelIbcKoro neHTpa «Muppa-M»
http://znanium.com/

3. Onekrponnbie m3nanus «PI'Y um. A.H. Koceiruna» Ha miargopme DbC «Znanium.comy
http://znanium.com/
IIpodeccnonanbHabie 6a3bl JAHHBIX, HTHPOPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. PhET (Physics Education Technology) - MonenupoBanue Gu3NUeCcKuX sBICHHIA

https://phet.colorado.edu/

2. Wolfram|Alpha — 6a3a 3Hanuit 1 HAOOP BHIYUCITUTEIBHBIX AITOPUTMOB
https://www.wolframalpha.com/

3. Bubnumoreka nHTepakTHBHBIX MaTepuanos 1C:Ypok — MonenupoBaHue GU3NUECKHUX SBICHHUH

https://urok.1c.ru/library/

11.2. TlepedyeHb NporpaMMHOr0 0OECIIEUEHUS

Neri/im

PexBU3NTHI NOATBEPKIAIOIIETO

IIporpammHoe o0ecnieueHue
aokymMeHTa/ CB0GOIHO pacpocTpaHsieMoe

1.

Windows 10 Pro, MS Office 2019 koHTpakT Ne 18-DA-44-19 or 20.05.2019



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
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JUCT YUYETA OGHOBJIEHUI PABOYEN ITPOTr'PAMMBI YUEEHOM
JUCIUIVIMHBI/MOAY JIsA

B pabouyio mporpamMmy y4eOHOW ITUCIMIUIMHBI BHECEHBI W3MEHEHHS/OOHOBICHHUS H
YTBEP)KJCHBI Ha 3aceIaHuu Kaeaphl:

Ne rox XapakTep M3MeHeHHi1/00HOBIeHHIT HOMeEp NPOTOKOJIA
00HOBJICHHA € YKa3aHMeM pa3jeJia H 1aTa 3aceJaHusl
PII Kadeapbl




