Munncreperso npocsenienusi Poccuiickoii @enepanmnn

denepajbLHoe rocy1apcTBEHHOE 0I0KEeTHOE 00pa30BaTeJLHOE VIPEKICHUE
BBICIIIET'0 00PA30BAHUSA
«JlarecTaHCKUH rocy1apCcTBEeHHbIN NeIArorn4ecKii YHUBEPCUTET)

YTBE

"O,(' g MOk 059439
A\ % Voamubm n }%

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOAY JIS)

Bb1.B.1.01. OBS3ATEJIbHBIE JUCLHUILIAHBI TPO®UIA " XUMU"

b1.B.1.1B.01.02 TOMOJIOIrusi CJOXHbIX CUCTEM

Hanpasiienue noaroroBkm - 44.03.05 Ilegarornueckoe oopazoBanue (¢ 1Byms
PO UISIMHU TTOJTOTOBKH )

Ipoduau noaroroBkm - «Xumusi» u «buosnorus»

Kpanudukanus: bakanasp

®opmbl 00y4eHUS — OUHAsI, 3a04HAs

Cpoxu 00y4enus- 5 niet, 5 net 6 mec.

MaxaukaJua — 2021



ABTOp (b1): 'amaraeBa bapust FOnycoBHa, mpodeccop kadeapsl XUMUu

Penensent: PacynoB AOyraun McaMyTnnHOBUY, JOUEHT Kadeapbl XUMUH, K.X.H., JJOLCHT.

IIporpamma yTBep:KieHa Ha:

3aceianuu Kadenpel xumuu (npomoxon Ne. om,« 10 » mas 20212.)

3aB. kadenpoii  npod. ['amaraesa b.1O. //‘gs /‘ ~ 10 mas
/

Yuénoro coBera akynbrera BI'uX (npomoxon NelO) om «21» mas 20212.)
o y )
Ilpencenarens _Amues LLM., xr.u. (/). aﬂt{ﬁﬁ L — 21 mas
Ha 3acelanuu yueOoHo-metoaudeckoro coseta JI'TIY (mpotokon Ne 3 ot «31» mas 2021 r.)

YU WA%M

[Tpencenarens YMC: nipod., U.A. lubupos 31 wmas 2021r.




1. Ifenu oceoenusn oucyuniunsl

[lenssMr OCBOEHUS NUCHMIUIMHBI «TOIMONOTHS CIIOKHBIX CHCTEM» SIBIISICTCS
BJaJicHNe 0a30BBIMH 3HAHUSMH MaTEMaTHYEeCKMX W €CTECTBEHHO HAYYHBIX
JTUCITUTIINH ¥ TUCIUIUIMH 001IenpodeCcCHOHATBHOTO MHUKIa B 00beMe, He0OXO0AMMOM
JUIS. WCTIOJIb30BaHUS B TIPO(ECCHOHATBLHOM JCSATCIHPHOCTH OCHOBHBIX 3aKOHOB,
BJIQJICHHE OCHOBAaMH METOJIOB HWCCIICIOBAHMS M aHali3a, CBONCTB MaTepuajoB U
(GU3UKO-XMMHUYECKHX TIPOIIECCOB C HMX ydYacTHEeM, a Takke (OpPMHUpPOBAHUE Y
CTYJCHTOB 3HAaHWA M YMEHHUH, MO3BOJISIONIUX MOJCIUPOBATH MPOIECCH B CIOKHBIX

CHCTCMaAX.

2. Mecmo oucyunaunwvt 6 cmpykmype OOII BIIO

Kypc «Tomosorusi CIoXKHbIX CUCTEM)» OTHOCUTCA K LIMKITY JUCLUUIUIMH TI0
BbIOOpY BapuatuBHOM wyactu (B1.B.1.J1B.01.02) OIIOIl ©OakanaBpuatra MO
HampaBieHuto noaroroBku 44.03.05 -memarornueckoe oOpazoBaHue, MNPOGUIH
MOATOTOBKU — XUMUS U OUOJIOTHSI.

JlaHHBIN MpeaMeT SBISETCS CUMHTE30M 3HAHMM JIPYruX HAayK: (PU3MKHU, KBAHTOBOMN
MEXaHHUKH, TEPMOJMHAMHUKH, OOIIEeH XUMHH, (PU3HYECKOH XHUMUH U (HU3UKO —
XUMu4eckoro ananusza. CTyIEeHT J[AODKEH BIAJETh OCHOBHBIMU METOJAaMHU H
MPEACTABICHUSIMU KJIACCUUECKOW  00Imeld W HEeOpPraHWYecKOoW XHWMHH, 3HATh
OCHOBHBIE 3aKOHBI PU3UKHU, (PU3NUECKON XUMUU U MHOTOMEPHOU IT'€OMETPHHU.

B pesynprare wusydenus kypca '"TOMONIOrUs CIOXHBIX CHCTEM»', CTYICHT
JIOJKEH: 3HATh: OCHOBHBIE MOHATHS, ONPEAECICHUS, TPUHIUIBI U 3aKOHBI TOMOJIOTUN
CJIOHBIX CUCTEM; UMETh MPEICTABICHUE O TOMOJOTMYECKOM aHAJIU3€ B CUCTEMAX C
KOMIUIEKCOOOpazoBanueM u 6e3. OCBOeHHE NaHHOM AUCHUIUIMHBI HEOOXOIUMO TpU
NOJTOTOBKE K WTOTOBOM TOCYJapCTBEHHOM  aTTeCTalluh, a TaKXke s
Ka4eCTBEHHOT'O BBITMIOJHEHHUS BBITYCKHON KBAM(PUKAITMOHHON paOOTHI.

3. Komnemenyuu ooyuarouwiezoca, hopmupyemole 6 pezyivmame 0C60€HUS

oucyunaunvl (Mooyns)
Pesynprarsl ocBoenus OIIOIT BO 6akanaBpuara onpeenstoTcs npuoOpeTaeMbIMU BBITYCKHUKOM

KOMIICTCHIIMAMMU, T.C. €T0 CIIOCOOHOCTBIO MPUMCHATDH 3HAHU, YMCHUS U JIMYHBIC KAUCCTBA B



COOTBETCTBHH C 331a4aMH IPO(PECCUOHATBHOMN JIESITEIbHOCTH.
B pesynbrate ocBoenus ganHoii OIIOIT BITO 6akanaBpuara BEITYCKHUK JOJDKEH 001a1aTh
CJIEIYIOIIUMH KOMIIETEHIUSMU:

. a) npodeccnonaabubiMu komnerennusamu (IK):

OomenpodeccuoHaabHble KOMIIETEHIIUH BHINYCKHUKOB U HHAMKATOPbI X I0CTHKEHUS

OIIK-8 6 oonacmu neoazoeuwecxou | OITK-8.1.
oesmenbHOCm: [IpumensieT MeTo/IbI aHaNIM3a MEeAaroru4ecKoin
Criocoben oCyIeCTBIISTE cutyanuu, npodecCUOHaIbHOM pedeKchn Ha
NEAArornicCKyro ACATCIBHOCTE | ocHOBE CHIEUMAIbHBIX HAYYHBIX 3HAHUMU.
Ha OCHOBE CITEIIHAILHBIX OIIK-8.2.
Hay4YHBIX 3HAHUH [IpoekTupyer u ocyuiecTBiseT yueoHo-
BOCIIUTATENBHBIN MPOLIECC C OMOPOI HA 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEW BO3PaCTHOTO Pa3BUTHS
KOTHUTUBHOU M JINYHOCTHOU chep oOydaronmxcs,
Hay4YHO-000CHOBAaHHBIX 3aKOHOMEPHOCTEH
opraHu3anuy 00pa3oBaTENILHOTO MTpoIecca
IIpogeccnonanbHble KOMIIETEHIHMH BbIIIYCKHUKOB U HHAMKATOPBI UX JOCTHKEHUSI
IIK-1 CIIOCOOEH ONPEENATH [1K-1.1. BIageeT oCHOBHBIMI XHMHUYECKHMHU
XUMHUYCCKUC O6’BeKTI>I, IIOHATHUAMH, 3HAHUAMHN XUMHYCCKHUX 3HAKOB 1
SIBJICHUSI M TTPOLIECCHI Ha SIBJICHHH,
aTOMapHOM U MOJIEKYJIIPHOM ITK-1.2. BnageeT HaBBIKAMU BEJICHMS HAOJIIOCHUI;
YPOBHE. [1K-1.3. Bnageer METOANKOIN MPOBEACHUS
IKCKYpPCUH HA XUMUUYECKHE OOBEKTHI;
I1K-1.4. mpuMeHsIeT HaBbIKM CPaBHEHMUSI
XUMHUYECKHUX SIBJICHHM, TTPOLIECCOB U aHAJIN3a
CTATUCTUYECKUX JAHHBIX, BBIIOIHIET PACYETHO-
AKCIIEpUMEHTAIbHBIC PAOOTHI (3aITOTHEHHSI TaOJHII,
MIOCTPOEHUs TpaduKoB, cxeM, npoduiie u T.1.).
TK-2 CII0COO€EH BBISIBIIATH [1K-2.1. Bnageer MeTogaMu HAy4YHOT'O OMMCAHUS
B3aMMOCBSI3U U 0COOEHHOCTH 1 00BSCHEHUS XUMUYECKUX MPOIIECCOB U SBJICHUN;
XMMHYECKUX JIEMEHTOB, HaBbIKaMH pabOThl C XUMUYECKHMHU BEIIECTBAMU;
peaKIui, BEIIECTB, X MeToAaMH (PU3UKO-XUMHUYECKOTO aHaIn3a
pPacnpoCTpaHCHHOCTH B IPUPOJLC XUMHAYECKUX 06’BCKTOB;
" B ) KUBBIX O6’beKTaX, IIOHHUMAECT
X POJTE B IPHPOJE I [1K-2.2. cB060AHO OmEepUPYET OCHOBHBIMU
XO3AHCTBEHHO TESTENBHOCTH XAMUYECKUMM IOHATHSIMM U 3aKOHAMMU;
[1K-2.3. BnageeT MeTogaMu HayqHOTO ONMCaHUs
COBPEMEHHBIX XUMUUYECKHUX TIPOOJIEM Pa3TUIHBIX
HaIlpaBJICHU;
TIK-2.4. 3HaeT B3aMOCBSI3U XUMHUYCCKIX
KOMITOHEHTOB TMPUPOJIBI K YETOBEKa, (PaKTOPHI
BO3JCHCTBUS U 3aIUTHI )KUBOM M HEXKUBOM
TIPUPOJIBL.
BJIaJICET METOIaMU [TK-3.1 HaBbIKamM# pabOTHI C SHIUKIONETUICCKUMH,
I1K-3 HCCIICAOBAHUI 1 aHAIN3a JUTEPATYPHBIMU U XUMUUYECKUMU UCTOUYHUKAMH IS
XUMHUYECKUX OCHOB TIPOIECCOB | MOTYYEHHUS] HOBOW MH(MOPMAITIH O TIpoIieccax u
Y MEXaHU3MOB Pa0OTHI SIBIICHUSX
pa3JIMYHBIX CUCTEM U [T1K-3.2 TpaguiimOHHBIMU U COBPEMEHHBIMU




MIPOU3BOJICTB. MeTOoJIaMU (PU3UKO-XUMHUYECKUX HCCIICIOBAHMIA,
MIPOIIECCOB U SIBJICHUI; HABBIKAMHU aHAIM3a 1
CpaBHEHUSI XUMUYECKOU MHPOpMAITHH,

I1K-3.3 MeTogaMu CHCTEMHOI'O aHAJIM3a MEXaHH3MOB
XUMHUYECKHUX MPOIIECCOB U SIBJICHUMN

B pe3ynvmame oceoenusn oucuyuniunvl 00y4arOuuiica 001)4ceH:

1) 3Hams: yTH CO3MIAHMSI MATEPUAIIOB C 33IaHHBIMU CBOMCTBAMH U YITPABIICHHUSI
MOCJIETHUMHU TIyTeM BO3JIEUCTBHUSI HAa XMMHUYECKUU cocTaB, (hU3MYECKUE CBOWCTBA,
dazoBoe U CTPYKTYpHOE COCTOSIHME€ MaTepHalia; OCHOBHBIE SKCIIEPUMEHTAJbHBIC
3aKOHOMEPHOCTH  TOINOJIOTUYECKUX  SBJICHHUH;  0a30Byl0  TEPMHUHOJIOTHUIO,
OTHOCAIIYIOCS K TONOJIOTMYECKUM  SBJICHHSIM, OCHOBHBIE TIIOHATHS, 3aKOHBI
MOJICJIMPOBAHUS CIOKHBIX CHCTEM; (ha30BbIe NMPEBpPALICHUS B MaTepuajax, BIUSHHUE
CTPYKTYPHBIX XapaKTEPUCTUK HA CBOKMCTBA MAaTEPUAJIOB

2) ymemp. VCTIONB30BaTh 3HAHUS CBSI3aHHBIC C TOMOJIOTMYSCKHM aHAIH30M B
yu4eOHOW NpaKTHKE U MOcleAyromeld npodecCUOHaIbHON AESITeIbHOCTH, BHIOUPATh
MaTepuaigbl s 3aJaHHBIX YCJIOBMM OJKCIUTyaTalldd C YYETOM TpeOOBaHUMU
TEXHOJIOTUYHOCTH, 3KOHOMHMYHOCTH, HAJEKHOCTH U JOJTOBEYHOCTH U3JIEIUH,
UCIOJIb30BaTh B3aUMOCBSI3b CBOWCTB BEIIECTB M CTPYKTYpbl Uis (OPMUPOBAHUS
HKCILTYyaTAlIMOHHBIX XapaKTEPUCTUK MATEPUAJIOB

3)enadems: 3HAaHUSIMHU, OTHOCSIIIUMUCS K TOTOJIOTUH U MozenupoBanuo MKC,
COBPEMEHHBIMH METOAAMHM M TOJIXOJaMH (PU3MUECKON XHMHHM, OCHOBaHHBIMU Ha
MPEACTABICHUSIX O PEAIbHOM CTPYKTYpEe Te€Jl, B HCCIEAOBAHMUSIX HEOPTaHMYECKHUX

MaTepHuaioB

4. Cmpykmypa u codepicanue OUCYUNIUHBL (MOOYJ1:1)

OO6miasi TpyAOEMKOCTh JUCHUIUIMHBI COCTaBJISIET 3 3a4yeTHbIX eauHul, 108

qacCoOB.
Jlekuui, /mpaktuueckas | JIb., /mpaktuueckas dopma UTOBOTO
OT HO/ITOTOBKA HO/ATOTOBKA CPC K-np KOHTPOJIA
Jac. qac. (3auer)
0 3 0 3 0 3 0|3
108 10/6 4/2 20/8 4/4 64 91 3 3a4eT
108 16 6 28 8 64 91 3 3a4€T




Pa3nebl 1M CUMIIMHBI
(ounast hopma oOydeHHMS)

Bunpl yueGHOI paboTBhI,
BKJIFOYasi CAMOCTOSTENILHYIO Popwmi Texymero
paboTy CTyJeHTOB KOHTPOJIA
yCIIeBaeMOCTH (110
No Pasien U TPYAOEMKOCTb (B yacax) Hedersn cenecmpa) Dopma
n/n JMCIUTUTMHBI dopma P 06606”?}1
2| ! O| E& MPOMEXYTOUHO sarmun
= ;4 © a. = 2 p y
Cl Rl 2E ol £nm aTTecTaluu (10
= cemecmpam)
1 Tomonorust MKC: ocHoBHbIC | 8 2 2 4 CamonpoBepka
TIOHSTHUS OKCHepuMeHT
Occe, JIOKJIaJI,
pedepat
Ompoc
2 OcHOBHBIE  TomONMOTHYEcKUe | 12 2 2 8 CamorpoBepka H-JIK
THIBL W KIacCU(pHKAIMU DKCIeprUMEeHT
CHCTEM Occe, JOKJIaN,
pedepat
Ompoc
3 Tononoruueckne o6passl u | 12 2 |2 8 CamomnpoBepka
MOJEIU OKCIIepUMEHT
Occe, JIOKJIaI,
pedepat
Ompoc
4 Kommiekcoobpa3osanue u ee | 12 2 4 6 CamornpoBepka n-JII3
BIMSIHUE Ha TOIOJIOTHIO H DKCIIepHUMEeHT
MOJICITUPOBAHUE CIIOXKHBIX Occe, JIOKJIa,
CUCTEM pedepat
Ompoc
5 TormomormaecKuii aHamm3 | 12 2 4 6 CamorpoBepka H-JII13
MCCIIeIOBAaHHBIX CUCTEM DKCIepUMEeHT
Occe, JIOKJIaJI,
pedepar
Ompoc
6 OoOmenHoe pasnioxeHue u ee | 14 2 |4 8 CamornpoBepka
BIIMSHUE Ha TOIOJIOTHIO H OKCHepUMeHT
IKCIIEPUMEHTAIILHYIO MOJEINb Occe, JOKJIaN,
(hazoBoit TUarpaMMbl pedepar
Ompoc
7 O6pa3oBanue TBepabpIxX | 14 2 4 8 CamornpoBepka N-JIK
pacTBOpPOB B CHCTEMax M HX OKCHepuMeHT
BJIMSTHUE Ha TOIIOJIOTHIO Occe, JOKJIa,
pedepar
Ompoc
8 Tomnonoruueckuii o03o0p | 12 2 4 6 CamornpoBepka H-JIK
CUCTEM c OKCIIEPUMEHT
KOMIUIEKCOOOpa30BaHuEM Occe, JIOKJIaI,
pedepar
Ompoc
9 MonenmupoBanue, Ttomoiorus | 14 2 2 10 CamormpoBepka
u (hazoobpazoBanue: DKCIIEpUMEHT
B3aMMOCBSI3b, Occe, JIOKJIaI,
3aKOHOMEPHOCTH, pedepar
B3aUMOBIIMSIHUE, aHAIN3 Omnpoc
Hroro 108 | 16 | 28 64 DK3aMeH




Oobo3nauenusn: OT - obwas mpyooemkocmo, JIK- nexyuu, Jlab.3 — nabopamopnwvie 3auamus, Ilp.3-
npakmuyeckue 3auamus;, CPC — camocmosmenvuas paboma cmyoenmos, HM-— unmepaxkmuenas

¢opma nposedenus 3anamutl.

Pa3zgenn! JUCIUIIINHBI

(3ao4Has opma 0OydeHus)

DOpMBI TEKYILETO
KOHTPOJIS
Buns! yueOHOM pabOTHI, ycrieBaeMocTH (no | Dopma
BKITIOYAs Heoenam npogeoe
CaMOCTOSATENBHYIO Pa0oTy cemecmpa) HUs
No CTYJICHTOB dopma 3anamu
H; Pasnen U TPYJOEMKOCTh (B Hacax) IIPOMEXYTOUYHOI U
I JMCUUTITHHB aTTeCTalyH (10
cemecmpam)
o =
S| 2| el 5| EZ
S Q| 20
1 | Tomnonorus MKC: | 10 10 CamormnpoBepka
OCHOBHBbIE MTOHATHS OKCHEeprUMEHT
Occe, JIOKJIaI,
pedepar
Ompoc
2 | OcHOBHBIC 12 |1 1 10 CamornpoBepka H-JIK
TOTOJIOTHYECKHE THUITB U OKCIIepUMEHT
KJTaCCU(DUKALUY CHCTEM Occe, JOKJIa,
pedepar
Onpoc
3 | Tomomormueckue 11 1 10 CamormpoBepka
00pasbl U MOZEN OKCIepUMEHT
Occe, JIOKJIaJI,
pedepar
Ompoc
4 | Kommiekcoobpasosanue | 12 | 1 1 10 CamormnpoBepka H-JII13
M ee  BIWSIHHE Ha OKCHeprUMEeHT
TOIIOJIOTHIO u Occe, JIOKJIa,
MOICTUPOBAHHE pedepar
CIIO’KHBIX CHCTEM Omnpoc
5 | Tomonorunueckuii anamus | 12 | 1 1 10 CamornpoBepka N-JII3
MCCIIeIOBAaHHBIX CUCTEM OKCIepUMEHT
Occe, JIOKJIaJI,
pedepar
Onpoc
6 | Obmennoe pasmoxenue | 12 | 1 1 10 CamonpoBepka
U ee BIWSIHHE Ha OKCHeprMeHT
TOIIOJIOTHIO u Occe, JIOKJIaI,
HKCHEPUMEHTATBHYIO pedepat
MOJIEITh (hazoBoit Ompoc
JIarpaMMbl
7 | O6pazoBanue TBepubix | 12 | 1 1 10 CamormpoBepka H-JIK
pacTBOpOB B CHCTEMax M OKCHeprUMEHT
X BIIMSTHHE Ha Occe, JIOKJIaI,
TOIIOJIOTUIO pedepar
Onpoc
8 | Tomonornueckuii 0630p | 22 | 1 1 20 CamormnpoBepka H-JIK
CUCTEM c OKCIIePUMEHT
KOMILIEKCOOOpa30BaHue Occe, JTOKJIa I,
M pedepar




Ompoc
9 | MonenupoBanue, 20 1 19 CamornpoBepka
TOMOJIOTHS u DKcrnepuMeHT
(hazoobpa3zoBaHue: Occe, JIOKJIaI,
B3aHMOCBSI3b, pedepar
3aKOHOMEPHOCTH, Omnpoc
B3aUMOBIIUSIHUE, AHAJIN3
HUroro 10 | 6 8 91 3 OK3aMeH
8

Ooo3nauenun: OT - oowas mpyooemxocms, JIK- nexyuu, JIII3 — nabopamopro-npaxmuuecxue
s3anamus, CPC — camocmoamenvnas paboma cmyoenmos, H-— unmepakmugnas Gopma
npogedeHuUs: 3aHAMULL

5. OodpazoseamenvHble mexHo102UU
PykoBoacTBysick  Hambosnee dS(PPEKTUBHOW TEAArOrMUECKOM  METOJMKOM

«MO3TAMHOTO  YCBOGHMS  3HAHW», TNpenojaBaTelb  COLMAIBHOM  TMOJUTKH
MOCJIEIOBATEIHHO BHIBOJUT OOYYAIOIINXCS CTYJACHTOB Ha dTaIlbl: 1. MOTUBALIMOHHBIH,
2. OpHUEHTAUMOHHBIM, 3. TPEIMETHOrOo JeUCTBUS U Ap. FMiMenHo 3-mil srtan
MPEAMETHOIO JICUCTBUSA TpEJIoaracT MpoLecc «OMpeaMEUMBaHUs» 3HAHUMH,
UCIIOJB30BaHUsI HUX KaK HHCTPYMEHTAa [EWCTBHUA: a UMEHHO CaMOCTOSTEIBHOTO
M3YYEHHUs] 4YacTU Y4YeOHOTrOo MaTepuana, pEHIeHUus MNPAKTUYECKUX 3aJaHui,
MaKCHUMAaJIbHO CIIOCOOCTBYIOIIUX YCBOCHHUIO 3HAHUM.

B  npouecce  OcBO€HUS ~— IUCHMIUIMHBI  HMCHOJIB3YIOTCA  CIIEAYIOIIHE
o0pa3zoBaTeIbHbIE TEXHOJIOTHU:

A) CranpmapTHbie METOABl OOYYEHHS: JIEKIMHU; JabOpaTOPHO-MPAKTHYECCKUE
3aHSTHUSA, HA KOTOPBIX 00CYKAal0TCSsI OCHOBHBIE MPOOJIEMBI, OCBEIIECHHBIE B JIEKIUAX U
chOpMyIUPOBAHHBIC B JIOMAITHUX 3a/IaHUSIX; KOMITBIOTEPHBIC 3aHATUS;, MUCbMEHHbBIC
WM YCTHBIE JIOMalTHUE 33J]aHus; OOCYXICHUE MOJTOTOBIECHHBIX CTYJICHTAMH JCCE;
KpyIJIble CTOJIbI, KOHCYJbTAIlMU TMperojaBaTesieil; caMocTosiTebHass pabdoTa
CTYJICHTOB, B KOTOPYIO BXOJIUT OCBOEHHE TEOPETHUUECKOTO MaTepuasa, moJroToBKa K
3aHSTUSAM, BBITIOJTHEHHWE YKA3aHHBIX BBIINIE THUCHbMEHHBIX pPabOT; KOHCYJIbTAlUU
MPENOJaBaATEIICH.

b) Meroast  00y4yeHHssT ¢  TPUMEHEHHWEM  HWHTEPAKTHBHBIX  (hopm
00pa3oBaTEIbHBIX TEXHOJIOTUN: KPYTJbIE CTOJBI, TUCKYCCHUU; aHAIU3 MPOOJIEMHBIX

CUTYyaLUH.



[Tpu peanuzanuu pa3aTUUHbIX BUJIOB yUeOHON paOOThl MCHOIB3YIOTCS AKTHBHBIC
U WHTEPAKTHBHBIE (OPMBI TIPOBEACHUS 3aHATHA (KOMIBIOTEPHBIX CUMYJISAIIHM,
pa300p KOHKPETHBIX CUTYallUii) B COYETAaHUM C BHEAYIUTOPHOU pabOTOHl C 1elblo
GbopMHUpPOBaHUS W PA3BUTHUS KYJBTYPHI MBIIUICHUS, CIIOCOOHOCTH K 00O0OIIEHHIO,
aHaJIKU3y, BOCIPUSATHIO aKTyaJIbHON HH(POPMAIIUH.

[Ipy mnpoBedeHUM JEKIMOHHBIX 3aHATHM JOJKEH MpeobiagaTh METOA
npoOJIEMHOTO M3JI0KEHHUS, KaK M TNPUMEHEHHE pPEUTHHTOBOM CHCTEMBI TIpU
aTTeCTalluy CTYJEHTOB.

VY enbHbIN BeC 3aHATHI, MPOBOAUMBIX B MHTEPAKTUBHBIX (hopMax, B IE€JIOM B
y4eOHOM TMpoIecce JOJKHBI COCTaBIATh He MeHee 20% ayauTOpHBIX 3aHSATHM
(ompenensercst TpeboBanusimu DI'OC ¢ yderom cnemubukun OOIl). 3anstus
JIEKIIMOHHOTO THIIA JJIi COOTBETCTBYIOIIUX TPYIIl CTYAEHTOB HE MOTYT COCTABJISIThH

ooisiee 50% ayauTopHBIX 3aHATHH (onpenensercs coorBercTByommM PI'OC).
Yy, p P y

6. Ouenounvie cpedcmea 01 meKyuye2co KOHMPOJA YCNeBaAeMOCHmU,
NPOMENHCYMOYUHOU AMMECMAUUN HO UM O2aM 0CB0CHUA OUCUUNIUHDBL U YUeOHO-
Memoouueckoe obecneuenue camoCcmoameabHou padomsl Cmyo0eHmoe

OrneHka ypoBHS Y4Y€OHBIX JOCTHXKEHHM CTYACHTOB OCYILIECTBIISETCS B BHJC
TEKYILIETO TECTOBOTO KOHTPOJIsl, COOECeIOBaHUS M WTOTOBOM aTTeCTallud B BUJE

3a49CTa B KOHILIC CCMCCTpPA.

Tekymias arTecTanusi TPOBOAUTCS B CieAyromux (opMmax: cobOeceq0BaHuE;

MMChbMEHHAs TeCTOBask paboTa; MPOBEPKa U 0OCYKJICHHE Pe3yJIbTaTOB TECTUPOBAHMS;
YCTHBIN OTBET.

OTnenbHO OIIEHUBAIOTCA JIMYHOCTHBIE KauyecTBa CTYAEHTOB, aKKYpaTHOCTb,
HCIIOJIHUTEIbHOCTD, MHUIIMATUBHOCTD, ITOJTHOTA BHITIOJTHEHUS ITOCTABJICHHBIX 3a/1a4.

CamocTosiTenbHass paboTa CTYACHTOB CTaBUT II€JbI0 pACIIUPEHUE U
3aKpEIUICHUE 3HAHUW W YMEHUM, MOJYy4YaeMbIX Ha JIEKIUAX U CeMUHapax. B sTtom
cinydae HaumbOosiee >¢pdexkTuBHBIMU OyayT cienyromue dopmbl npoenenus CPC:
CUCTEMATHYECKOE UTEHHE W KOHCIIEKTUPOBAHUE JIUTEPATyphl 110 BOMpOCaM
M3y4aeMOW JUCUMIUIMHBI, MOJATOTOBKA MPAKTHUYECKUM 3aHSTHUSM, COCTaBJICHUE

KOHCIICKTOB H IINIIAHOB AJIA BLICTYHHGHHﬁ; CaMOCTOATEIBHOC yrHY6HCHHOC HN3Yy4YCHHUC



y3JI0BBIX BOIIPOCOB y4eOHOW MPOrpaMMbl, HEJOCTATOYHO OCBEIICHHBIX B YUCOHBIX
IIOCOOUSIX.

OcHoBHOM (OpMOM yIpaKHEHHUH Ha NPAKTHYCCKUX B3aHATUAX SBIISIOTCS
3ajau W npuMepbl. OHU  CTUMYJUPYIOT MBIIUICHHE, COJIIDKAIOT — yYeOHYIO
JCATCIIBHOCTh C HAy4YHBIM IIOMCKOM H, OE€3YCIIOBHO, TOTOBSIT CTYJAECHTOB K HX
OyayIiel MpaKTHYECKOM ACATCIIbHOCTH.

JIJIS TIOATOTOBKH K NMPAKTHYECKUM 3aHATHSM, Ha KOTOPBIX PacCMaTpPUBAIOTCS
TEOPETUYECKHE BOIMPOCHI 110 MPUMEHCHHIO MaTepuaja JIEKIIMOHHOTO Kypca s
peIIeHUs MPAKTHUSCKUX 3a/1a4, TpeOyeTcsl pa3HOe KOJMYECTBO BPEMEHHU.

3amaur JUISI CaMOCTOSITEIIBHOTO PEIICHMS BBIJAIOTCS IperojiaBareieM Ha
MIPAKTUYCCKHUX 3aHATHSX, @ Ha MOCICAYIOIIMX 3aHATHAX IMPOBEPSACTCS MPaBUILHOCTD
ux pemienus. [IpenogaBatenb oOKa3biBaeT HWH(DOPMAIMOHHYIO M METOIUYCCKYIO
IIOMOIIIb CTYJACHTAM B OpraHM3allid HUX CaMOCTOSTCIBHOW pabOTHI, OCYIIECTBIISICT
PYKOBOJICTBO M KOHTPOJIb HaJl Hel, 3HAKOMUT CTYJICHTOB CO CITUCKOM JIUTEPATYPHI 110
IPOrpaMMHOMY MaTepHally, ¢ METOJUKOW pabOThl HaJ JINTEPATypOH, MOPSJAKOM H

TEXHOJIOTUEU COCTABIICHUSI KOHCIIEKTOB, IPE3CHTALUM JIEKIIUN U BBICTYIUICHUM.

Temamuka ooxnaooe, pechepamoe u rcce

Tononoruss MKC: ocHOBHBIE TOHATHS, TTPpaBUIIa, 3aKOHBI, TPUMEHEHHUE.
OCHOBHBIE TOMOJIOTUYECKHUE TUTIBI U KJIAaCCU(UKAIIUU COJIEBBIX CUCTEM

Tononorunyeckue 0bpassl u Mojaenu B DXA MKC.

> W e

Kommnekcoobpa3oBanue, TOMOJOTUS U MOJECTUPOBAHHUE CIIOXKHBIX COJIEBBIX

CUCTEM

5. Tononoruueckuit aHaIu3 IS TEPHBIX B3aUMHBIX CHUCTEM 0e3
KOMILIEKCOOOpa30BaHUsI.

6. OOpazoBaHUE€ TBEPBIX PACTBOPOB B CUCTEMAX U UX BIUSHUE HA TOTOJIOTHIO.

7. Tomomornueckuii 0030p MATEPHBIX € TISITEPHBIX B3aUMHBIX CHCTEM C
KOMILIEKCOOOpa30BaHUEM.

8. MogenupoBanue, TOmoJorus U (Hazoo00pa3oBaHNE YETBEPHBIX W YETBEPHBIX

B3aNMMHBIX CUCTCM.



9. Tomonorusi, TPUAHTYISILMS, MOJCIUPOBAHUE TPOMHBIX U TPOWHBIX B3aUMHBIX
CUCTEM.
10. PacueTHO-aHANUTUYECKUE U —OKCIIEPUMEHTAJIbHBIE METO/bI, YPABHEHUS H

monenu B ®XA MKC.

Bonpocwt na y3xzamen

Tomnonorus kak Hayka u meton ananuza MKC.
Tumnsl TOMONIOTUK CUCTEM.

Kinaccuduxanust 1 Moienu CUCTEM.

> W e

['eTepoKOMILIIEKCHI: yCIIOBUSA 00pa30BaHMs U paciajia, yCTOMYMBOCTD,

OCHOBHBIC XapPaKTCPUCTUKHU.

o

Tormosorus B3auMHBIX CHCTEM C ABYMS KOMITJICKCAMH Ha OOKOBBIX CTOPOHAX.

6. Tomomnorust B3auMHBIX CUCTEM C TPEMsI KOMIUIEKCaMU Ha OOKOBBIX CTOPOHAX.

7. Tomonorusi B3aMMHBIX CUCTEM C YETHIPbMSI KOMITJIEKCAMHU Ha OOKOBBIX
CTOpOHAX.

8. T'omeomopdHbIE TpeBpalICHHS.

9. Jlepopmupyroriee nelicTBre XpeOTOB CTAOMIBHON TUArOHATN Ha TIOJIS
KOMIIJIEKCHBIX COEUHECHUMU.

10.InaroHaiabHbIC THUITBI B3AMMHBIX CHCTEM.

11.AnnaroHajabHbIC THITHI B3AMMHBIX CUCTEM C KOMITJIEKCOOOpa30BaHUEM.

12.Tononoruyeckas UHBEPCHUS.

13.Tomonornyeckue 00pa3bl U MOJCIIH.

14 KomrnekcooOpa3oBaHKe B CUCTEMaX U €€ BIUSHUE Ha TOMOJIOTHIO U
MOJICTMPOBAHUE CIIOKHBIX CUCTEM.

15.Tomonornueckuii aHajan3 UCCIEIOBAHHBIX CUCTEM.

16.00MeHHOE pa3JI0KEHHUE B CUCTEMaX M €€ BIMSHHUE Ha TOIIOJIOTHIO U
AKCIIEPUMEHTATILHYIO MOJIEIb (Da30BOM TUATPAMMBI.

17.06pa3oBaHue TBEPAbIX PACTBOPOB B CUCTEMAX U X BIMSHUE HA TOIMOJIOTHIO.

18.Tomonoruyeckuii 0630p CUCTEM C KOMILJIEKCOOOPa30BaAHUEM.



19.MogenupoBanue, Tonosorus u ¢pazoo0pa3zoBaHue: B3aUMOCBSI3b,
3aKOHOMEPHOCTH, B3aUMOBITUSTHHE, aHAITU3.

20.Posb TOmOI0OTHYECKOT0 aHajar3a u MojaenupoBanus Ayt xumuun MKC.

7. Yueono-memoouueckoe u unghopmayuonnoe odecneuenue OuCyUnIuHbl
(moOoyns)
@) OCHOBHAA TUmMepamypa:

1. beprman A.T'., byxanoa I'.A. Tonosnorust KoMIieKCooOpa3oBaHus 1
O0OMEHHOTO Pa3Io’KeHUsI B TPOMHBIX B3auMHBIX cucteMax. M.:AH CCCP, 2007.131c.

2. Mazyana C. A.OcHoOBBI (usmko-xumudeckoro anaimsa. [lepmp: II'Y,
2009.-180c.

4, Ctpombepr, A. I'. ®dusnueckas xumus. M. : Bercmr. mik., 2010.

5. Hanunos, A. M. MaTemaTHuecKkoe 1 KOMIIbIOTEPHOE MOJICTUPOBAaHUE
CJIIOKHBIX CHUCTeM : yueOHoe nocodue / A. M. [lanunos, U. A. I'apskuna, 3. P.
Jlomke. — Ilen3a : [IeH3eHCKUI TOCYJapCTBEHHBIN YHUBEPCUTET aPXUTEKTYPHI U
ctpoutenbcTBa, ObC ACB, 2011. — 296 ¢. — ISBN 978-5-9282-0733-5. — Tekcr :
anekTpoHHbIi // Ludposoit obpazoBaTenbHbiil pecypc [IPR SMART : [cailT]. —
URL: https://www.iprbookshop.ru/23100.html— Pexxum moctymna: ajis aBTOpH3HP.
I10JIb30BATENIEN

6. OBunHHMKOB, B. A. I'padsl B 3aauax aHanm3a 1 CHHTE3a CTPYKTYP
cinoxHbIX cucteM / B. A. OBunHHUKOB. — MockBa : MOCKOBCKHIA TOCYIapCTBEHHBIMH
TeXHUUYeCKnui yHuBepcuteT umenn H.D. baymana, 2014. — 424 c. — ISBN 978-5-
7038-3890-7. — Tekcr : anexTponnbii // L{udposoit o6pazoBaTenbHbiid pecype [PR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/94770.html — Pexxum

JOCTYyTIA: JJIsl aBTOPU3HP. MOJIb30BATENEH

0) OoononnumenvHan 1umepamypa:
1. Anoco B.A., M.. Osepuona, 10.5.duankoB. OCHOBBI (PU3UKO-XUMUYECKOTO

ananm3a. M. «Hayxka»,1976,C.-504.



2. KypnakoB H.C. BBenenue B ¢usuko-xumuueckuii anamms.- M.-JI.: U3n-Bo AH
CCCP, 1940.-143c.
B) NporpaMmmMHoe ooecnevyenne 1 MHTepHeT-pecypcehbl:

1. xumuk. ru,

2. students.chemport.ru,

3. chemistry-chemists.com,

4. anchem.ru,

5. http://chemport.ru,

6. forum.xumuk.ru.

Habop cnaiioos, npezenmauuii, euoeo - (puibmos, 6uodeo - a1abopamopHublX HO

wzedwomww memam.

-OCHOBHBIE TOIOJIOTMYECKUE TUIBI U KIaCCU(PUKAIINYN CUCTEM;
-KOMILJIEKCOOOPa30BaHUE U €€ BIUSHUE Ha TOMOJOTHI0 U MOJECIUPOBAHHUE CIIOKHBIX
CHCTEM,;

-00pa3oBaHKe TBEP/BIX PACTBOPOB B CUCTEMAX U MX BIMSIHHE HA TOIOJIOTHIO;
-TOIOJIOTUYECKUI 0030p CUCTEM C KOMIUIEKCOOOPa30BaHUEM;

-TONOJIOTUYECKUI aHaIu3 HCCICAOBAHHBIX CUCTCM.

8.Mamepuanvno-mexnuueckoe odecneuenue OUCUUNIUHBL (MOOYI)
JIeKIIMOHHEIC 3aHITH
d. KOMIUICKT 3JICKTPOHHBIX MPE3CHTAIUIT/CITai10B,

b. ayautopus, ocHalICHHAs MPE3EHTAIIMOHHON TEXHUKOW (TIPOEKTOP, IKpaH,
KOMIIBIOTEP/HOYTOYK),

c. naGopaTopHOe 000pyIOBaHHE.
[TpakTHueckue 3aHATUSA:
d. KOMIBIOTEpHBIH Kiacc,
€. Mpe3eHTallMOHHAs TeXHUKa (IIPOEKTOp, IKPaH, KOMIbIOTEP/HOYTOYK),

f. makersl [10 o61ero HazHaYeHHS (TEKCTOBBIC PEIAKTOPHI, rpaduyecKkue
peIaKkTopHl, ...),

g. cnennaimsupoBanHoe [10: ...,
JlaGopatopHbie pabOTHI

h. nmaGopaTopusi «HEOPraHUUECKOTO CHHTE3a», OCHAIICHHAS BBITSKHBIM
mKagoM, TEXHUYECKIMH BECaMH, XUMUYECKOH MOCY10i, 1a00paTopHbIMU
HarpeBaTelbHBIMU MpUOOpaMH, PAKOBUHOM.


http://chemport.ru/

I. 11a0JIOHBI OTYETOB IO JIAOOPATOPHBIM paboTaM,

[Ipouee
J. pabodee MecTO MpernoiaBaTess, OCHAIICHHOE KOMITBIOTEPOM C JIOCTYIIOM B
NHurepHer,

K. paboure mMecTa CTyIEHTOB, OCHAILICHHBIC KOMIIBIOTEPAMH C JIOCTYIIOM B
WuTepHer, npeaHazHavYeHHBIC ISt pAOOTHI B AJICKTPOHHOH
oOpa3zoBaTenbHOU cpefie,

Jlekuu 1Mo HEOpraHWYeCKOM XMMHUHU MpoBOJATCS B KoHpepeHi-3ae HUU
OHX wu aymutopuu 40, a 1a00paTOPHO-NPAKTUUECKUE 3aHATHUS MPOXOISAT B
cnenuanu3upoBaHHbIX Tabopartopusix Ne34, 37 Ha xadenpe xumun u 4-6 HUU
OHX, KOTOphI€ OCHAIIEHbI COBPEMEHHBIMH CTEHJaMu U oOopyaoBaHueMm. B
y4eOHOM TIpoIlecce W UCCheqoBaTeNnbCekol aearenbHocT npuMensiercs UKT u
OPITEXHUKA Ul MPOBEACHUS AYIHO-BU3YAIbHBIX MHTEPAKTUBHBIX KYpPCOB IIO
JEKUUSIM, TPAaKTUKyMy M HarasaHbiM mocodusm. Kadeapa m HUM OHX
pacrojaraloT BCEM HEOOXOJUMBIM JUIsl  BBIMOJHEHHUS MPOrPAMMBI IO

TUCLUILINHE.

Cnucok 0bopyoosanusi no oxpare mpyoa, mexnuxe 0€30nacHOCMU U NONCAPHOU
bezonachocmu
1.Oruetymurens (211T)
2. SmmK ¢ meckom
3.AnTeuka
4. Hecropaemasi TKaHb

5. Yronok no Thb u 11b ¢ unctpykuusmu
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