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AHHOTALIUA

pado4eii mporpaMmbl y4eOHOM IMCUMILNIMHBI MOAYJb «b1.0.05
XuMus» VI NOATOTOBKH 0aKajlaBpa Mo HANpaBJIeHUI0
35.03.10 — JlanmmagTHAA apXUTEKTYPa 0 HANPABJIEHHOCTAM
(mpopuisam) «JlanamagrHoe NpoeKTHPOBAHKME U AU3AMHY,
«/lanmmagTHOE CTPOUTEIBCTBO U MHKEHEPU», «Jlanamadr-
Hasl AaPXUTEKTYPa M IKOJOIMYecKoe IVIAHMPOBAHUE ITOPOI-
CKOM cpeab»

eab ocBoOeHMS] TMCUMILIMHBI: OCBOCHUE CTYJEHTAMH TEOPETUUYECKUX OCHOB
XUMHH, CBOMCTB OMOTEHHBIX M TOKCHUYHBIX XMMHUYECKUX SJIEMEHTOB U 00pa3yeMbIX
UMHU TIPOCTBHIX W CJIOKHBIX HEOPTaHWYECKUX BEIIECTB, MPUOOpPETECHUE YMEHUU WU
HABBIKOB PadOThI C MPOCTEUIINM JaOOPATOPHBIM 000PYAOBAaHUEM, XUMHUYECKOW IO~
CyZIOW, U3MEPUTEIBHBIMU MTPUOOPAMHU U PEAKTHUBAMU, BBIITOJHEHUS PACUETOB HA OC-
HOBE TOJYYEHHBIX 3HAHWH NI YCHEUIHOrO OCBOCHUS MOCIEAYIOMMNX JUCHUILUIMH U
WCIIOJIB30BaHuUs B OyayIieit mpodeccunoHaabHON AeATeIbHOCTH.

MecTo aMCHMIUIMHBI B Y4eOHOM IUIAHe: JUCIUIUIMHA BKIIFOYEHA B IMKI b1,
oOsi3aTeNibHAs YacTh, JUCHUILUIMHA OCBaBaeTcs B 1 ceMecTpe Mo HampaBJICHUIO MO/ -
rotoBku 35.03.10 — JlanamadTHas apXUTEKTypa.

TpeboBaHus K pe3yjabTaTaM 0CBOEHMS JUCHHUIUIMHBI: B PE3yJIbTaTE OCBOC-
HUS TUCIUIUTMHBI (hopmupyrores crieayromue komrerenmmu: OITK-1.1; OITK-1.2; OIK-
1.3

Kparkoe coaep:kanue 1ucUIIAHbI: OCHOBHBIE TOHATHS M 3aKOHBI XUMUHU.
PacTtBopbl. CKOPOCTH M YHEPreTUKA XMMUUECKUX PeaKIINil. XUMHUYECKOE PaBHOBECHE.
Crtpoenue aroma. [lepuoauueckas cucrema. Xumuueckas cBs3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE peakiinu. KoMIIeKCHbIE COeTUHEHUSI.

Oo6mias TpyaoemMkocTh qucuummabl: 108/3 (vacos/3au. ex.)

IIpoMeKyTOUHBIN KOHTPOJIb: SK3aAMEH

1. Illes1b ocBOEGHUS JUCHHUILINHDBI

Llenpt0 OCBOEHMS UCLUUIUIMHBI «XUMHUS» SBISETCS OCBOEHUE CTYJIEHTaMU
TEOPETUYECKUX OCHOB XMMHUH, CBOMCTB OMOTEHHBIX U TOKCUYHBIX XUMHUYECKUX 3Jie-
MEHTOB M 00pa3yeMbIX UMU MPOCTBIX U CIOKHBIX HEOPraHWUYECKHUX BEIIECTB, MPUOO-
peTeHUE YMEHUN M HaBBIKOB PabOThI C MPOCTEUIIUM JaOOPATOPHBIM 000PYI0BaHU-
€M, XUMUYECKON MOCYyI0i, U3MEPUTENbHBIMA MPUOOPAMHU U PEAKTUBAMHU, BBIIIOIHE-
HUSl pacy€TOB HAa OCHOBE MOJIYYEHHBIX 3HAHWM AJI YCIEIIHOTO OCBOEHUS IMOCHENy-
IOLMX TUCLUMIUIMH U UCIIOJIb30BaHUs B Oynyuieil npodeccuoHanbHOU JeATeIbHOCTH.

2. MecTO THCUMILIHHBI B Y4e€0OHOM Ipolecce

JucuuminHa «XuMUs» BKIIFOU€HA B 00s3atenbHbIN niepeueHb OI'OC gucnu-
H 0a30BoM yacTu. JucuuminHa « XUMHs» peann3yeTcs B COOTBETCTBUU C TpeOo-
Ba"usiMu OI'OC, OITOIT BO u Yue6Horo miana no HanpasiaeHnuto 35.03.10 — Jlaug-
madTHas apXUTEKTYpa.

JucuunyHa «XUMUsD SBISIETCA OCHOBOIIOJIATAIOUIEH U U3YYEHUS CIEHyY-
OIKX aucuuIumH: «llouBoBenenne ¢ 0CHOBaMu Te0J0run», «be30nacHOCTh KU3He-
JEATEeIIbHOCTH, «XUMHUUYECKUE CPEACTBA 3AIIUTHI PACTEHUI», «ATpOXUMHUS», «Du-

3HUO0JIOTUsA paCTeHHﬁ>), «be3onacHoCTh KU3HCACATCIIbHOCTH.



OcoOeHHOCThIO JTUCIUIUIMHBI SIBISIETCA MPUMEHEHHE CEpPhe3HOM TeopeTuye-
CKOM MOATOTOBKM NpH (HOPMUPOBAHMU HABBIKOB pabOTHl B XMMHUYECKOW J1abopato-
pun.

Pabouas mporpamma JUCHUIUIMHBI «XUMHSD IJI1 HHBAJIMIOB U JIMI C OTPaHH-
YEeHHBIMH BO3MOXKHOCTSIMU 37I0POBBsSI pa3pabaThIBacTCsl MHAUBUAYAJIbHO C y4E€TOM
0COOCHHOCTEM MCHUXO(PU3NYECKOTO Pa3BUTHS, HWHIAWBHUIYaTbHBIX BO3MOXKHOCTEH U
COCTOSIHUS 3J0POBbSI TAKMX 00YYarOIIUXCAL.

3. [lepeyeHb IUIaHUPYEMBIX Pe3yJabTATOB 00y4eHHS M0 TUCHUILINHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJbTATAMM 0CBOEHHS 00Pa30BaTe/IbLHOI
NMPOrpamMMmblI

N3yuenue naHHON y4eOHOW MMCIMIUIMHBI HAMpaBlieHO Ha (GOPMHUPOBAHUE Y
oOy4Jaronuxcst KOMIETeHIINH, MpeCTaBIeHHBIX B Tabiuie 1.

4. CTpyKTYypa H coJep:KaHue TUCHUILTHHBI

4.1 PacnpenejieHue TPYI0OEéMKOCTH [IMCHMUIUVIMHBI MO BHAaM padoT Mo
cemMecTpam

OOmas Tpy10€MKOCTh JUCIUILIMHBI cocTaBisger 3 3ad.eq. (108 wacos), ux
pacrpesiesieHre 1Mo BuaaM paboT B ceMECTpe MpeICTaBIeHO B Tabnuiax 2a u 20.



TpeﬁoBaHml K pe3yjbTaTaM 0CBOCHUS y‘leﬁHOﬁ AUCIHUITIIIMHBI

Tadmura 1

PO eCCUOHANBHON JeSITeIBbHOCTU
Ha OCHOBE 3HaHUU OCHOBHBIX 3aKO-
HOB MAaTEMATUYCCKUX U €CTCCTBCH-
HBIX HayK C IpUMeHeHueM nHdop-
MaIMOHHO-KOMMYHHKAaIlIHOHHBIX
TEXHOJIOTHH;

3HAHUE OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX U eCTe-
CTBEHHBIX HayK, He00X0-
JIMMBIX [UTS PEIICHHUS TH-
MOBBIX 32124 IpodeccHo-
HAJIBHOM JIeITeNbHOCTH

HOBHBIE QJITOPUTMBI PELICHHS
MPaKTHYECKUX 33/1a4; METOJIbI
aHaJIM3a KCIIEPUMEHTaJIbHBIX
JIAaHHBIX, METOJIBI MaTEMaTHye-
CKO# 00pabOTKH Pe3yIbTaToOB

aHaIM3a

XOJsLIUE B IPUPOJE, CEIBCKO-
X035 ICTBEHHOM IIPOU3BOJICTBE
U B OBITYy Ha OCHOBE 3HaHUM 110
HEOPraHUYeCKOU XUMHUHU

Ko B pesynprare n3ydenus yaeOHOM TUCIIUIINHBI 00YYaroIiecs JOLKHBI:
Ne KOMI‘?C ConeprxaHue HMuaukaTopbl KOMITETEH- pesy Y Y b
/1 KOMIIETCHIINY (WU €€ YacTH) §00507%1 3HATh YMETh BIAJETh
TEHIIAHA
1. OIIK-1 Crioco0OeH penrath TUIIOBBIC 33/1a91 OIIK-1.1. JleMOHCTpUPYET | OCHOBHBIC 3aKOHBI XUMUH, OC- | OOBSCHATH MPOIECCHI, IPOKC- | HABBIKAMH OIUCHIBATH U MPO-

BOJIUTH XUMUYECKHUE IKCIIE-
PHUMEHTBI, aHAIU3UPOBATH U
(hOopMyJTHPOBATEH BBIBOJIBI

OIIK-1.2. Mcnonb3yet
3HAHMS OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKHUX U ecTe-
CTBEHHBIX HAYyK JJIS pele-
HUSI CTaHAAPTHBIX 3a/1a4
nanamadTHON apXUTeKTy-

pbl

OCHOBBI XHMHUH B 00beme, He-
obxoguMoMm s mpodeccHo-
HAIBHOW  JEATENBHOCTH, OC-
HOBHbIE TPEOOBAHUS TEXHHKH
Oe3omacHOCTH TIpH padoTe B
XUMUYECKOI nabopaTopuu,
METOJIbl aHaIN3a 3KCIICPUMEH-
TaJIbHBIX JIAHHBIX, METOJBI Ma-
TEMaTUYEeCKOl 00paboTKH pe-
3yJIbTaTOB aHaJIN3a

TIPOU3BOAUTH PACUETHI, HEOO-
XOAMMBIE JUTS IPOBEACHUS IKC-
MIEpUMEHTOB, aHATM3UPOBATH,
BOCIIPUHUMATh XUMHUYECKYIO
nH}popManuio, INIAHUPOBAThH
SKCIEPUMEHT, [1e1aTh BHIBOJIBI
Ha OCHOBAHHHM MOJIYYEHHBIX
SKCHEPUMEHTAIBHBIX JJAHHBIX

0a30BBEIMH 3HAHUSIMH B 00J1a-
CTH XMMUH, COBPEMECHHOM
XUMHUYECKOU TEPMUHOJIOTHEM,
OCHOBHBIMH ITpuéMamu pabo-
THI B XUIMUYECKOI1 Tabopato-
puH, HaBBIKaMU O0paIeHus ¢
nabopaTopHBIM 000pyA0Ba-
HHEM, IPUOOpaMu, IOCy 101 1
XUMHYCCKHUMHU PEaKTHBAMH

OIIK-1.3. [IpumensieT uH-
(hopMaIroHHO-
KOMMYHHKalMOHHBIE TeX-
HOJIOTHH B PEILICHUH TH-
MTOBBIX 33J1a4 Mpodeccuo-
HaJIbHOM JIeSTebHOCTH

OCHOBBI XUMHUU B 0oOBeMe, He-
obxomuMoM s mpodeccHo-
HaJbHOM NEATENBHOCTH

OCYIIECTBIISITh IOUCK U HC-
M0JIb30BaHKe UHPOPMAIIHH,
HeoOxoaumon s 3¢ dhexTus-
HOT'O BBITIOJIHEHHS Ipodeccro-
HAJIBHBIX 3a]1a4, Tpodeccro-
HAJIBHOTO Pa3BUTHSL.

HaBBIKaMH cO0pa, 00paboTKH,
U MOCJIEIYIOIIETO HCIOJB30-
BaHUs HHOOPMALIUH AJIs
YCHENIHOTO PEIeHHsI IPOo-
(eccnoHaNbHBIX 3a1a4




OYHAS ®OPMA OBYYEHMUSA

Tabnuna 2a
Pacnpeneﬂeﬂne prI[OéMKOCTH AUCHUIIJIMHBI 110 BUJ1aM pa60T 3a CEMECTPp
Tpynoémroctn
Buj yueOHoit padoTnl qac. BT.4. 1m0 1
ceMecTpy
OO6masi Tpy10éMKOCTD TUCIIUTUIHHEI 10 Y4eOHOMY TUIaHy 108 108
1. KonrakTHas padora: 50,4 50,4
AyauTtopHas padora 50,4 50,4
8 MmoMm uucie:
nexyuu (J1) 16 16
nabopamopuwie pabomot (JIP) 32 32
KOHCYIbmayuu nepeo 3K3aMeHOM 2 2
KOHMAKMHas paboma Ha npomexncymouyrnom konmpoie (KPA) 0,4 0,4
2. CamocrositenbHas padora (CPC) 57,6 57,6
camocmosmenvbHoe uzyueHue pazo0enos, cCamonoo2omoeka (npopa-
bomxa u nosmopenue 1eKYUOHHO20 MAMepuanld u Mamepuana 33 33
VUEOHUKOB U YUeOHBIX NOCOOUll, N0020MOBKA K 1aD0pamopHbim U
NPAKMUYECKUM 3AHAMUAM, KOJIOKGUYMAM U m.0.)
Iloozcomoska k sx3amery (KOHMpPOv) 24,6 24,6
Bua npoMexxyTOYHOTO KOHTPOJIS: 9K3aMCH
3AOYHAS ®OPMA OBYUYEHUS
Tabnuma 26
PacnpenesieHue Tpya10EéMKOCTH JUCHUIIMHBI 10 BUIAM paldoT 3a ceMecTp
TpynoémkocTb
Buj y4eOHoii padoThl qac. BT.Y.M0l BT.4.1m0 2
ceMecTpy| ceMecTpy
OO0mast Tpy10éMKOCTh TUCIMILIMHBI [0 Y4eOHOMY 108 36 72
TUIaHY
1. KontakTHas padora: 10,4 2 8,4
AynuTopHas padora 10,4 2 8,4
8 Mmom uucie:
nexyuu (J1) 4 - 4
nabopamopnvle pabomul (J/IP) 6 2 4
KOHCYIbmayuu nepeo dK3amMeHoM - -
KOHMAKMHAsL paboma Ha NPOMeNCYMOUHOM 04 - 04
xonmpone (KPA)
2. CamocrositeabHas padora (CPC) 97,6 34 63,6
camocmosmenvbHoe uzyueHue pazoenos, 55
Ccamono02o0mosKa (npopa- bomka u nosmopenue 89 3
JIEKYUOHHO20 MAMepUana u Mamepuana y4ueoHuKos u
VUEOHBIX NOCOOULL, NOO20MOBKA K 1ADOPAMOPHBLIM U
NPAKMUYECKUM 3AHAMUAM, KOJIOKGUYMAaM U m.0.)
Iloozomoska k sK3ameny (KOHMpOv) 8,6 - 8,6
By npomMexxyToOuYHOTO KOHTPOJIS: 9K3aMeH
4.2 Conep:kaHue TUCHMILTHHBI
Tabnuma 3

TemaTuveckuii JIaH y4eOHOM JUCHUTIJIMHBI




HaumeHoBaHue pa3aesioB U TeM QYIHICPHAIPAT O HIEINT
N Bcero J JIP IIKP pHast
AUCHMIIMH (YKPYHTHEHO) paGora CP

Pa3jnen 1 «TeopeTuyeckne 0CHOBBI 81 16 32 - 33

XUMHH»

Tema 1 «OcHOBHEBIE TOHSATHS ¥ 3aKOHBI XH- 2 - - - 2

MU

Tema 2 «PacTtBOpBD» 27 6 14 - 7

Tema 3 «CropoCTb U DHEPTETHKA 16 2 4 - 10

XUMUYECKHUX peakuil. XUMHUYECKOE

PaBHOBECHE»

Tema 4 «Ctpoenue aroma. [lepuognueckas 36 8 14 - 14

crucremMa. XMUMHYECKasl CBA3b.

OKHCIMTEIBHO-BOCCTAHOBUTEIbHEIC

peakiuu. KoMIUIEKCHBIE COSTUHCHUS

Koncynpsranum 2 - - 2 -

KonTakTHas paboTa Ha IPOMEKYTOUYHOM 04 - - 0,4 -

koHTpose (KPA)

[ToaroToBka K 3a4eTy ¢ OICHKOU 24,6 - - - 24,6

(KOHTpOJIB)

Bcero 3a 1 cemecTp 108 16 32 2,4 57,6

HToro mo 1ucuIInHE 108 16 32 2,4 57,6




3AOYHOE OBYYEHUE
Tabmnura 30



AynuTopHasi padora Bueayau

HaumeHnoBaHue pa3aesioB U TeM Beero JI JIP IIKP TOpHasA
AUCHMIINH (YKPYTTHEHHO) padora
CP

Paznen 1 «TeopeTnueckrie OCHOBBI XUMUUY 36 - 2 - 34
Tema 1 «OCHOBHBIC TOHATHS U 3aKOHBI 14 - - - 14
XUMUK
Tema 2 «PacTBOpBD) 22 - 2 - 20
KonTakTHas paboTa Ha IPOMEXKYTOUHOM - - - - -
koHTpoise (KPA)
[lonroroBka K 3k3aMeHy (KOHTPOJIb) - - - - -
Bcero 3a 1 cemecTp 36 2 34
Paznen 1 «Heopranuueckast Xumusn» 72 4 4 0,4 63,6
Tema 1 «CKOpOCTB ¥ SHEPreTHKA XUMUIECKUX - 25
peaxiuii. XMMUYEeCKOe paBHOBECHE» 28 2 1
Tema 2 «OKUCTUTENHHO-BOCCTAHOBUTEIIBHBIC

CaKIIUI) 31 1 2 i 28
Tema 3 «KOMIUIEKCHBIE COSTMHEHUS 4 1 1 - 2
[ToaroroBka k sk3aMeHy (KOHTPOJIb) 8,6 - - - 8,6
Konmaxmnas paboma na 0,4 - - 0,4 -
npomedcymournom konmpoine (KPA)
Bcero 3a 2 cemecTp 72 4 4 0,4 63,6
M TOro mo TUCIHUIIIHNHE 108 4 6 0,4 97,6

Pa3znen 1 «Teopernyeckue 0CHOBbI XUMHUID)

Tema 1 «OcHOBHBIE MOHATHS U 3aKOHBI XUMHID)

CrexuoMeTpusi, MOJIb, MOJISIpHAs Macca, CTeXMOMETpUUYECKrue KO3(PPHUIINEHTSI,
CTEXMOMETPUYECKUE MHJIEKCHI, 32aKOH COXPAHEHMUSI MACCHI, 3aKOH KPaTHBIX OTHOLIE-
HUI, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH IMPOCThIX OOBEMHBIX OTHOIIECHUH, 3aKOH
ABorajzipo, nmocTosiHHass ABOrajJpo, 3aKOH SKBHUBAJICHTOB, XUMUYECKHI SKBUBAJICHT,
(akTOop PKBUBAJIEHTHOCTH, MOJISIpHAsl Macca 3KBUBAJICHTA.

Tema 2 «PactBOpbD»

MousipHass KOHLIEHTpalusi, MOJISIpHas KOHIIEHTpalus SKBUBAJIEHTa, MaccoBas
JI0JIsl, TUTP, TEPMOJIMHAMUYECKHE MPUUMHBI 00pa30BaHUs pacTBOPOB; (GU3HUECKUE U
XUMHUYECKUE CHUJIbI, 00YCIIOBIMBAIOIINE 00pa30BaHUE PACTBOPOB; OTIMYUE CHUIIBHBIX
AIEKTPOJUTOB OT CIAOBIX; THUIBI CHJIBHBIX AJIEKTPOJIUTOB; TUApPATaldsd MOHOB, HEp-
BUYHAs U BTOPUYHAS THAPATHBIE 000JOUKH, KPUCTAJUIOTHIPATHI; aKTUBHOCTb, KOA(]-
(GUIUEHT aKTUBHOCTH; TUIIBI CJIA0BIX 3JIEKTPOJIUTOB, KOHCTAHTHI U CTENEHHU JAUCCOIIH-
alK cladbIX JIEKTPOJIUTOB; BOJA KaK CIAaObIM 3JIEKTPOJIUT, HOHHOE MPOU3BEACHHE
BOJIbI, BOJJOPOJIHBIM M TUAPOKCUIIBHBINA MOKA3aTENIN PacTBOPOB, CIIOCOOBI H3MEPEHUs
BOJIOPOJHOTO TMoKa3aTels; 0ydepHble pacTBOPHI; TUAPOIU3 COJNEH, TUIBI THAPOIN3A,
KOHCTAHTBI U CTENEHU TUIPOJIM3a COJIeH; 3HaYCHHE PacTBOPOB CHIIBHBIX U CIAObIX

QJICKTPOJIMTOB B XMHH U OMOJIOTHH.
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Tema 3 «CkopoCTh M 3HEPreTHKAa XUMUYECKUX peakuui. XMMUYECKOE PaBHO-
BECHE»

CpenHss ¥ UCTUHHAS CKOPOCTb XMUMUYECKOW peakiuu; (PakTophl, BIUAIOIINE
Ha CKOpPOCTb PEaKLMH; XMMHUYECKAsI PEAKLUs KaK IOCIEI0BATEIBHOCTh JJIEMEHTAap-
HBIX CTaJUM; 3aKOH JCHUCTBYIOIINX MACC JJISl JJIEMEHTAPHOM CTaAUU XUMUYECKOU pe-
aKIIMM, KOHCTaHTa CKOPOCTH PEAKLIMH; 3aBUCUMOCTb CKOPOCTH XMMUYECKOU PEAKIINU
OT TemmepaTtypsl, npasmwio Baut-I'opda, ypaBHeHue Appenuyca, SHEprusi akTHBa-
UM, SHEPTeTHUECKUN Oapbep, aKTUBUPOBAHHBIM KOMIUIEKC, KaTalu3, KaTaau3aTophl,
(epMEHTBI; 3HaYECHUE YUYEHUSI O CKOPOCTH XUMUYECKON peaklMi B XUMHUH, OMOJIOTUN
U CEIbCKOM XO35MCTBE; XMMHYECKOE PAaBHOBECHE KAaK KOHEYHBIH pe3ysbTaT CaMo-
IPOU3BOJIBHOIO MPOTEKAaHUsI OOpPAaTUMOM peakluu, TMHAMUYECKUI XapaKTep XUMU-
YECKOI'0 PaBHOBECHs, IPU3HAKU UCTUHHOI'O PABHOBECHs, 3aKOH JIEUCTBYIOIIMUX MAacCC
JUIl XUMHAYECKOTO paBHOBecus, npuHumn Jle Illarenbe, poiab XMMUYECKUX PaBHOBE-
CUH B IIPUPOJIE; TEPMOJUHAMUUECKUE CUCTEMBI: OTKPBITBIEC, 3aKPBITHIC, U30JIMPOBAH-
HbI€, TOMOT'€HHbIE U T€TEPOTE€HHBIEC; BHYTPEHHSS YHEPTHUs, SHTAIBIINS, TEIIOBOM (-
(eKT XMMUYECKON peaklnu, 3aKoH ['ecca, SHTpONHUs KaKk Mepa BEPOSITHOCTH COCTOSA-
HUSI CUCTEMBI, U3MEHEHUE SHeprun ['nboca kak Kpurepuil BO3MOKHOCTH CaMOIIPOU3-
BOJIBHOT'O IPOTEKAHUS PEAKIUU.

Tema 4 «Ctpoenue aroma. Ilepumonuueckas cuctema. XUMHUYECKas CBSA3b.
OKHMCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  KOMIUIEKCHBIE  COECITMHEHUS»

CrpoeHne aroMa, OCHOBHBIE NPUHIMIIBI KBAHTOBOW TEOPUHM CTPOEHHUS BeIlle-
CTBa; KBAaHTOBBIE YHUCJIA: TJIABHOE, OPOUTATILHOE, MAarHUTHOE U CIIMHOBOE; YHEPIETU-



YECKHE YPOBHH U TIOJYPOBHH aTOMa; MIPUHITUIIBI 3aTIOJTHEHUS AJIEKTPOHHBIX OpOuTa-
JIEW aTOMa B OCHOBHOM COCTOsIHUM: npuHIMN [laynu, npaBuno XyHza; dJIEKTPOHHbIE
E€MKOCTH OopOuTaNIel, IOyPOBHEH U YPOBHEH aToMa; CIIOCOOBI 3aMCH AJICKTPOHHBIX
dbopmyn aToma; coBpeMeHHas popMmynupoBka nepuogudeckoro 3akona .M. Menne-
JIeeBa; CTPYKTypa MEpHUOIUYECKOr cucTeMbl; mpaBuia B.M. KneukoBckoro; nepuo-
JUYHOCTh MU3MEHEHUSI CBOMCTB aTOMOB 3JIEMEHTOB: SHEPTrUM MOHHU3ALMH, CPOACTBA K
AIEKTPOHY, FIEKTPOOTPULIATENBHOCTH, paauycoB BaH-nep-Baanbca; nepuoanueckuii
XapaKkTep W3MEHEHHUS] XUMHUUYECKUX CBOWCTB JJIEMEHTOB; CBA3b PACIPOCTPAHEHHOCTU
XUMUYECKUX AJIEMEHTOB C UX MOJOKEHUEM B MEPUOAUYECKONW CUCTEME, MAKpO- H
MHUKPO3JIEMEHTBI; TUIIbI XUMUYECKOU CBA3U; XaPAKTECPUCTUKH CBA3ECH: DJIEKTPUUECKUE
JTUTIOJIbHBIE MOMEHTBI, 3((EKTUBHBIE 3apsJibl aTOMOB, CTEIEHb MOHHOCTH, HaIlpaB-
JIEHHOCTh W HACBIIIEHHOCTb, SHEPTUSA U JUIMHA CBSI3H; METOJ BAJICHTHBIX CBS3EH; CHUI-
Ma- U MHU-CBS3M, TUIBI THOPUIN3AlUA aTOMHBIX OpOUTaJed U T€OMETPHUsSl MOJEKYJ;
METOJl MOJIEKYJIIPHBIX OpOUTAJICH; TPUMEHEHUE TEOPUU XUMUUECKOM CBSI3U B XUMUU
1 OMOJIOTHUH.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUHU, CTENIEHb OKUCIIEHUS, OKACIINATE-
JU W BOCCTAHOBUTEIW, OKHUCJIEHHWE W BOCCTAHOBJICHUE;, COCTABJIECHHUE YPAaBHEHUS
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEaKivil (METOJ] MOHHBIX MOJYpPEaKIUii); OKHC-
JIMTEIbHO-BOCCTAHOBUTENBHBIE ITOTEHUHUANBI; ypaBHeHHME HepHcTa; omnpeneneHue
HaIlPaBJICHUS] POTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C TTOMOIIBIO
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX MOTEHIIUAJIOB, pOJIb OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA B IPUPOJIE.

KowmruiekcHble coeMHeHusl, CTPOCHHUE KOOPAMHAIIMOHHOW c(epbl KOoM-
IJIEKCHBIX COCAMHEHHI: KOMIUIEKCOOOpa3oBaTeib, JIUTaHbl, JOHOPHbIE aTOMbI JIH-
raHjoB, JEHTATHOCTb, KOOPAWHALHMOHHOE 4YHUCIO, TEOMETPHUsS KOOPAMHAIMOHHOMN
ctepsl; BHeNTHEC(EpHBIC HOHBI; KOMILICKCHI C XeJIaT000Pa3yIOIUMUA M MaKPOIIMKJIIH -
YEeCKUMU JIUTaHJaMU; HUCCOLMAIUS KOMIUIEKCHBIX COCIMHEHUN B pacTBOpax, KOH-
CTAHThl YCTOMYMBOCTU U KOHCTAHTHI HECTOMKOCTH; (DAKTOPHI, BIMSIONINE HA YCTOM-
YUBOCTh KOMIUICKCHBIX COCMHEHUN B pacTBOpax: TeMIlepaTypa, XeJIaTHbIM U Makpo-
HUKIMYECKU 3(PGEKThI, 3apsii LEHTPATbHOTO HOHA-KOMILIEKCOOOpa3oBaTelis, Teo-
pUsl KOOPJMHAIIMOHHOW XMMUYECKOU CBS3HU, 3HAUCHUE KOMIUIEKCHBIX COSIUHECHUM B
OMOXUMUU KIIETKH.

4.3 Jleknnu/nadopaTopHble 3aHATUS

Tabnuna 4a
Coaep:kaHue J1a00paTOPHOIo MPAKTHKYMA M KOHTPOJIbHBIX MEPONPHSATHI
Ne Ne u Ha3BaHMe JIeKIUiA/ ®opmupyeMbIe Bin Koa-Bo
n/n e pasnena 1260pPATOPHOro MPAKTHKYMA | KommeTenmun | o POAPHOTO | o
MeponpHsTHSI
1. Paznen 1. Teopernyeckne 0CHOBLI XUMHHU 48
Tema 2. Pac- | Jlekmust Ne 1. PacTBOpbI. OIIK-1.1; - 2
TBOPBI Jla6opatopHas pa6ora Ne 2. OIIK-1.2; 3ammura 1a60-
«ITpUroToBJIEHHE PACTBOPOB OIIK-1.3 paTopHoii pa-
3aJIAHHOTO COCTaBa» OOTHI, MHIH- 5
BHIyaJIbHOE
3aJIaHu€, KOH-
TpPOJIbHAS Pa-
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Bug

Ne Ne 1 Ha3BaHMe JeKIUii/ DopmMupyeMbie KoJu-Bo
n/n IR [EERIE J1a0OPaTOPHOI0 NPAKTHKYMAa KOMIIeTEHI[H I KOHTPOABLHOTO | -y o
MeponpHsATHS
oorta
Jlexiug Ne 2. Boaa xak cia-
ObIl AsekTpoauT. MoHHOe
npou3BeieHrne Boabl. Bomo- - 2
poaHbIH oka3aTens. bydep-
HBIE PACTBOPBHI.
JlaGopaTtopnas paborta Ne 3. 3ammura j1abo-
«DKCIEpUMEHTAIBHOE OTIpe- paTopHo# pa-
JIeJIeHUE BOJIOPOIHOTO MOKa3a- OOTBI, MH]TU-
TS BU/TyaJTbHOE 4
3aJ1aHKe, KOH-
TpOJIbHAS pa-
oora
Jlexmms Ne 3. I'maponu3 coneit - 2
JlaGopaTopHnas paborta Ne 4, 3ammra j1abo-
«M3ydeHus BIUSHUS TTPUPOJIBI paTopHoO# pa-
COJIH, TEMIIEPATypPbl U KOHIIEH- OOTBI, MH]TU-
TpaIyu pacTBOpa Ha MPOIECC BUJyaJIbHOE 4
THJIPOTTU3a 3a7aHue, KOH-
TpOJIbHAS pa-
oora
Tema 3. Jlexuus Ne 4. Xumuueckas Ku-
CxopocTh 1 HETHKa. XMMHYECKOE PaBHOBE- - 2
SHEpreThKa cue
xumuueckux | Jlaboparopnas padota Ne 5. 3amuTa J1abo-
peaxkuuil. «CmelieHne XuMHu4ecKoro paTopHO pa-
XUMHUYECKOE | PaBHOBECHS) OOTBI, NH]IN-
paBHOBECHE BUJTyalIbHOE 4
3a/IaHHE,
Onpoc 1O Te-
mam 1-3
Tema 4. Jlexuust Ne 5. Ctpoenue aroma.
Crtpoenue [lepuonnueckuii 3aKoH - 2
aroma. Ile- JI.. MenneneeBa
puoamueckas | Jlexkuus Ne 6. Xumudeckas
cucTeMa. CBSI3b ) 2
Xumnueckas | Jlekiua Ne 7. OkuciauTeasHO-
cBs3b. OKHC- | BOCCTAaHOBUTEIIbHBIC PEAKIIUU i 2
JIMTEJIbHO- JlaboparopHnas padota Ne 6. 3amura j1abo-
BOCCTaHOBH- «OKHCIUTEIBHO- paropHou pa-
TCJIbHBIC pe- BOCCTAaHOBHUTEIbHEIE PEAKIIUI) 0OTBI, MHIH-
axunu. Kom- BHIyaJIbHOE 8
IJICKCHBIC 3alaHrE, KOH-
COCIMHCHUS TpOJbHAsA pa-
oota
Jlextmst Ne 8. KoMmriekcHbie 2
COCTUHEHUS )
JlaGopatopHnast pabota Ne 7. 3amnuTa 1abo-
«3y4eHune cBOMCTB KOM- paTopHOU pa- 6

IJICKCHBIX COC)II/IHGHI/IfI))

OOTBI
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3AOYHOE OBYYEHHUE

Tabnua 46
Coaep:xaHue Ja00pPATOPHOI0 MPAKTHKYMa H KOHTPOJIbHBIX MEPONPHUSITHH
Ne Ne u Ha3BaHMe JIeKI Uit/ dopmMupyemMble Bun Koa-Bo
n/n N paznena J1a00pATOPHOI0 MPAKTHKYMA KOMIIeTeHIINH KOHTPOIBHOTO | ) o op
MeponpusTHsI
1. Pasznen 1. Teopernueckne 0CHOBBI XUMHUH 2
Tema 2 «Pac- | JlabopaTopHast pabota Ne 1. OIIK-1.1; 3amuTa Jiabo-
TBOPBI» «IKCEPUMEHTAIBHOE OMpe- OIIK-1.2; paTopHO# pa-
JIeJIEHUE BOJOPOHOIO ITOKa3a- OIIK-1.3 0OTBI, WHIHU- 2
TEIISD» BUyaJIbHOE
3aJjaHne
2. Pasgen 1. Heopranuueckasi Xumust 8
Tema 1. Jlexnust Ne 1. Xumnueckast Ku- OIIK-1.1;
CKopoCTh 1 HeTHKa. XMMHUYECKOE paBHO- OIIK-1.2; - 2
DHEPreTHKA Becue OIIK-1.3
XUMHYECKHUX JlaboparopHas pabota Ne 2. 3amuTa 1abo-
[pEaKIIMi. «CMeleHrne XuMH4YeCKOoro paTtopHOH pa-
XUMHUYECKOE PaBHOBECHS OOTBI, HHIU- 1
[paBHOBECHE BUyaJIbHOE
3aJjaHKe
Tema 2. Jlexnust Ne 2. OKUCHUTENBLHO-
OKUCIIUTENb- | BOCCTAHOBUTEIIBHBIC PEAKIIHN 3a1HTa 1260- 1
ES;BP]:’?;J;:EE;)IG JIaboparopHas pabora Ne 3. paTOé’HOﬁ pa-
OKHCIIUTETBHO- OTkI 2
[PEaKIIHH.
BOCCTAaHOBUTEJIbHBIE PEAKITUH.
Tewma 3. Jlexrus Ne 3. KomruiekcHbIe i 1
Komrurekc- COEMHEHUS
HbIE COEU- JIaGopatopHas pabota Ne 4. 3amura gao-
HEHUS «3y4yeHue CBOMCTB KOM- paTopHO¥ pa- 1
TJICKCHBIX COSAMHEHUI 0OTHI
4.4 IlepeyeHb BONPOCOB /IJIsl CAMOCTOSAITEILHOT0 H3YUYeHHsI TUCIMILTHHBI
Tabmuia 5
Hepequb BOIIPOCOB AJA CAMOCTOATEC/JIbHOT0 U3YUYCHUA TUCIHHUILINHBI
Hepequb BOIIPOCOB 1JIAA CAMOCTOATC/IbHOI0 U3YYCHUA TUCIHUIIJINHBI
Ne Ne pasiena n TeMbl Ilepeuenb paccMaTpuBaeMbIX BOIPOCOB LA dopmupyembie
n/n CaMOCTOSITEIbHOT0 U3YYeHHs KOMIIETEH U

Pa3nen 1. Teopernueckue 0CHOBbLI XUMUH

1.

Tema 1. OcHOBHBIC CTCXI/IOMCTpI/IH, MOJIb, MOJIIpHasA MaccCa, CTCXHO-
IOHATUA W  3aKOHBI | MCTPUYCCKHC KOB(i)(l)I/IIII/IeHTBI, CTEXUOMETPUIC-
XUMHUH CKHC MHIACKCBI, 3aKOH COXpAaHCHHUA MACChbl, 3aKOH

KpaTHBIX OTHOILIECHHH, 3aKOH IMOCTOSHCTBA COCTa-
Ba, 3aKOH MPOCTHIX OOBEMHBIX OTHOIIEHHH, 3aKOH
ABorazipo, nmoctosHHas ABOTrajpo, 3aKOH 3KBHBA-
JICHTOB, XUMHUYECKHI DKBUBAJICHT, (haKTOp DIKBU-
BAJICHTHOCTH, MOJISIPHAsI MacCca SKBUBAJICHTA
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Tema 2. PacTBOpBI

MousipHasi KOHIICHTpAI¥sl, MOJIIpHAs KOHIICHTpa-
[IMsl SKBUBAJICHTA, MAacCOBasl JOJIs, TUTP, TEPMOIH-
HaMUYECKHE TPUYUHBI 00pa3oBaHUS PaCTBOPOB;
(bu3nuecKkue U XUMUYECKUE CHIIBI, O0YCIIOBJIHBA-
fomye 00pa3oBaHUE PACTBOPOB; OTIMYNE CHIBHBIX
ANEKTPOJIUTOB OT CIAOBIX; THUIIBI CHUJIBHBIX DJICK-
TPOJIMTOB; THIpATAllks] WOHOB, NICPBHYHAS M BTO-
pUYHAS THIPATHBIE OOOJOYKH, KPUCTALIOTHUIpA-
ThI; aKTUBHOCTbD, KOI(DPHUIIMEHT aKTHBHOCTH; THIIBI
CITa0BIX D3JEKTPOJIUTOB, KOHCTAHTHI M CTCIICHH
JUCCOIMAIMU  C1a0bIX 3JICKTPOJIMTOB, BOJA Kak
CITa0BIiA 3NEKTPOIUT, HOHHOE TIPOU3BEICHUE BOJIBI,
BOJIOPOJIHBIM M THIPOKCHJIBHBIA IMOKA3aTeIn pac-
TBOPOB, CIIOCOOBI U3MEPEHHS BOJOPOHOTO IMOKa-
3arens; OydepHble pacTBOPBI; THUIAPOJIU3 COJIEH,
TUTIBI TUPOJIA32, KOHCTAHTHI U CTENIEHU THIPOJIH-
3a COJIeii; 3HAYCHHE PACTBOPOB CHIIBHBIX M CIIA0BIX
JJICKTPOJINTOB B XUMHUHU U OUOJIOTHU

Tema 3. Ckopocts u
SHEPreTUKa XHUMHYe-
CKUX peakiuil. Xumu-
YeCKOE paBHOBECHE

CpenHsisi 1 UCTUHHA CKOPOCTh XMUMHYECKOU pe-
aknuu; (GakTophl, BIHSAIOIMIAE HA CKOPOCTH peak-
LIMM; XUMHUYECKash peakius Kak I0oCaeq0BaTelb-
HOCTb JJIEMEHTApPHBIX CTaJWi; 3aKOH JEHUCTBYIO-
IIMX MacC IS 3JIEMEHTaApHOM CTaIui XUMUYECKOU
peaKunuM, KOHCTAaHTa CKOPOCTH PEAKLHH; 3aBUCH-
MOCTh CKOPOCTH XMMHUYECKOW peakiuu OT TeMIle-
parypsl, npaBuio Bant-I'odda, ypaBaenue Appe-
HUYyCa, SHEPrus aKTUBAIUU, YHEPreTUdYecKuil Oa-
pbep, aKTUBUPOBAHHBIA KOMIUIEKC, KaTalin3, Kara-
TU3aTopkl, (DepMEHTHI; 3HAUCHHUE YUYEHUS O CKOPO-
CTH XMMHYECKOW pEeakInu B XUMHH, OMOJIOTHH U
CEJIbCKOM XO3SMCTBE; XMMHUYECKOE pPABHOBECHUE
KaKk KOHEYHBIM pE3yJbTaT CaMOIIPOU3BOJIBLHOIO
MPOTEKaHUs O0paTUMON peakInu, TUHAMHYECKHM
XapakTep XWMHYECKOIO PAaBHOBECHS, NPHU3HAKU
WCTUHHOTO DPABHOBECHS, 3aKOH JIEWCTBYIOIIMX

OIIK-1.1;
OIIK-1.2;
OIIK-1.3

n/n

Ne pa3znena u Tembl

Ilepeuens paccMaTpuBaeMbIX BOPOCOB 15
CaMOCTOSITEILHOTO U3YYeHHSsI

dopmupyembie
KOMIIETeHIINH

Macc JUIsl XUMUYECKOTO paBHOBECHS, NpuHIMN Jle
[IlaTenbe, ponb XUMUYECKUMX PAaBHOBECHUW B IpU-
polie; TEPMOJMHAMUYECKHE CUCTEMBI: OTKPBITHIE,
3aKpbIThIE, U30JIMPOBAHHBIE, TOMOTE€HHBIE U Te€Te-
pOreHHBIE; BHYTPEHHSAS YHEPTUs, SHTAJbINS, TEM-
noBo 3 dexT xuMuueckol peaxuu, 3akoH ['ec-
ca, DHTPONMs KaK MEpa BEPOATHOCTU COCTOSHUS
CHCTEMBbI, U3MeHeHHe 3Hepruu ['ndbca xak kpute-
puil BO3MOXKHOCTH CaMOIIPOU3BOJILHOTO MpPOTEKa-
HUS peakluu

Tema 4. Ctpoenue
atoma. [lepuoanye-
CKas cucreMa. X1Mu-
yeckas cBsi3b. OKuc-
JIUTEIBHO-

CTpO@HI/Ie aToMa, OCHOBHBIC NPUHIOUIIBI KBAHTO-
BOI TCOPHUU CTPOCHHA BCIICCTBA, KBAHTOBBIC YK C-
Ja: TJ1aBHOC, Op61/ITaJ'IBHOC, MAargouTHOC M CIIMHO-
BOC; OHCPICTUUCCKHUE YPOBHU U IIOAYPOBHHU aTOMa,
NPUHOUIIBI 3aIIOJIHCHUA 3JICKTPOHHBIX Op6HTaﬂeﬁ
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BOCCTAHOBUTEIIbHbIE
peakuuu. Kommekc-
HBIE COCMHEHUS

aTomMa B OCHOBHOM COCTOSIHMM: npuHIun Ilaymnm,
npaBUiIo XyHJa; 3JEKTPOHHbIE EMKOCTH OpOUTa-
e, TOJypOBHEH M YpOBHEH aroma; criocoObl 3a-
MIUCH AJIEKTPOHHBIX (OPMYJT aToMa; COBPEMEHHAas
dbopmynupoBka mnepuoandeckoro 3akona JI.U.
MenpeneeBa; CTpyKTypa NEpPUOAUYECKOM CHCTe-
Mbl; mpaBwia B.M. KieykoBckoro; mnepuoany-
HOCTb WM3MEHEHHsI CBOMCTB aTOMOB 3JIEMEHTOB:
SHEPIUM MOHU3ALUU, CPOACTBA K IJIEKTPOHY, JJIEK-
TPOOTPULIATENLHOCTH, paauycoB Ban-nep-
Baanbca; nepuoanyeckuil XapakTep W3MEHEHUs
XMMHYECKUX CBOMCTB 3JIEMEHTOB; CBSI3b pPacIpo-
CTpPaHEHHOCTH XUMHUYECKHUX 3JIEMEHTOB C UX IIO-
JIO)KEHUEM B INEPUOJIUYECKOW CHCTEME, MAaKpo- U
MHUKPO3JIEMEHTBI; THUIIBI XUMHYECKOM CBS3U; Xa-
PAKTEpUCTUKU CBS3EH: AJIEKTPUUECKUE TUIIOJIbHBIE
MOMEHTHI, (P PEKTUBHBIC 3apsiibl aTOMOB, CTETICHb
MOHHOCTH, HAIPaBJIE€HHOCTh W HACBILIEHHOCTb,
SHEPTHUs U JUIMHA CBSI3H; METOJ] BAJICHTHBIX CBSI3EH;
CUI'Ma- ¥ IU-CBSI3U, TUIBI THOPUIN3ALIMA ATOMHBIX
opOuTanell U reoMeTpHUsl MOJIEKYJI; METOJ] MOJIEKY-
JSPHBIX OpOUTANeli; IPUMEHEHHE TEOPUN XUMUYe-
CKOM CBSI3M B XUMHH U Ouonoruu. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKLUH, CTEHEHb OKHUCIe-
HUS, OKUCIIUTENN U BOCCTAHOBUTENH, OKUCICHHUE U
BOCCTAHOBJICHUE; COCTABJICHUE YpPAaBHEHUS OKHUC-
JUTEIbHO-BOCCTAHOBUTENbHBIX peakuui (MeTox
HMOHHBIX MOy peaKInii); OKHUCIIUTEIBHO-
BOCCTQHOBUTEJIbHBIE  MOTEHLMANbI;  YPAaBHEHUE
HepHcra; onpenenenue HampaBiaeHUsT MPOTEKAHUS
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUNd ¢
ITOMOIIBIO OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
MOTEHINAJIOB, poJib OKHUCIIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakiuil B mpupone. Kowm-
IIJIEKCHBIE COCIMHEHHUSI, CTPOCHHE KOOPINHAIMOH-
HOW cepbl KOMIIJIEKCHBIX COEAMHEHUM: KOMILJIEK-

n/n

Ne paznena u Tembl

Hepeqem, paccMaTpuBaEeMbIX BOIIPOCOB 1JIsl
CAMOCTOATECIbHOI0 U3YIYCHU A

dDopMupyembie
KOMIIeTCHINH

cooOpa3oBarelib, JUTaHAbl, JOHOPHbIE aTOMBI JIH-
raH/ioB, JEHTATHOCTb, KOOPAMHALIMOHHOE YHUCIIO,
reoMeTpHsl KOOPAMHAIMOHHOM c¢epbl; BHEIIHe-
cepHbIE HOHBI; KOMIUIEKCHI C XeJIaToo0pa3yro-
LIIMMH U MaKpOLMKINYECKUMHU JIMTaHAAMHU; AUCCO-
Uanusi KOMIUIEKCHBIX COEIMHEHHH B pacTBOpax,
KOHCTaHTBl YCTOMYMBOCTH M KOHCTaHTBhI HECTOM-
KOCTH; (aKTOphl, BIMSIONIME HA YCTOMYUBOCTDH
KOMIUIEKCHBIX COEIMHEHUN B pacTBOpax: TeMIle-
paTypa, XeNaTHbI M MaKpOUUKINYEeCKUil >dek-
THI, 3apsin LIEHTPAJILHOTO MOHa-
KOMILIEKCO00pa3oBaresi, TEOpHUs. KOOPAUHAIMOH-
HOM XMMHUYECKOW CBSA3M, 3HAYEHHE KOMIUIEKCHBIX
COEMHEHUI B OMOXUMUH KIIETKU

. O0pa3oBaTesibHbIE TEXHOJIOTHH
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Tabmnura 6
IlpuMeHeHNe AKTHBHBIX H HHTEPAKTHBHBIX 00pa30BaTeIbHBIX TEXHOJIOTHii

e HanmeHoBaHMe HCI0JIb3YeMbIX AKTUBHBIX U

i Tema u popma 3ansiTus HHTEPAKTUBHBIX 06pa323aTeﬂbﬂblx TEeXHO0JI0-
ruii

1. | I'upponus comneit JIP | PaGoTa B MajibIxX Tpymnmax

2. XuUMHyeckasg KHHETUKA. XUMUYe-

JIP | PaGoTta B MaJbIX rpymnmnax
CKOE paBHOBECHE

3. | OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIC
JIP | PaGoTa B MajibIxX rpymnmax
peakuumn
4. | KoMmiuiekcHbIe COeTMHEHUS JIP | PaGoTa B MaJbIX Tpymimax

6. Telcyumii KOHTPOJIb YCIIEBAEMOCTH H IIPOMEKYTOYHANA aTTECTALlNA 110
HTOTraM O0CBOCHMUSA NTUCHUIIINHBI

6.1. KonTpoJsbHbIe padoThl, HHAUBUAYAJbHbIE 3aJaHUS, ONIPOC

[IpuMepbl KOHTPOJbHBIX Da6OTI

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIOJI)KETHOE OBPA30BATEJIbBHOE YUPEX/IEHUE
BBICIIIEI'O OBPA3OBAHUA
POCCHUHCKH I'OCYJAPCTBEHHbBINA ATPAPHBIIA YHUBEPCUTET —
MCXA umenun K.A. TUMUPS3EBA
(®T'BOY BO PT'AY - MCXA umenu K.A. TumupsizeBa)

Kadenpa xumun
KonTponbHas padbota no Teme «CriocoObl BEIpaKEHHUS COCTaBa pacCTBOPOB»
Bapmuanr 1

o — ;  —

I8 T

AL ol Rohniod plflilo SR
1865

1. Kak Ha3bpIBaeTCs OTHOIIEHUE KoruecTBa B (MoJb), comepikamerocst B pacTBope, K
0o0beMy 3TOro pactsopa’?

2. Kakas qacTtula ABJISICTCA SKBHUBAJICHTOM CCpHOﬁ KHCJIOTBI B pCaKINM:

H,SO4 + 2NaOH = Na,SO4 + 2H,07?

15



3. CkoapKko TpaMMOB Xjiopuia HaTpus TpeOyercs 1t mpurotosnenus 1 m 20%-ro
pacTBopa mIoTHOCTHIO 1,15 r/mn?

4. Berancnute TuTp 50%-T0 pacTBOpa a30THOM KUCIOTHI INIOTHOCTHIO 1,31 /M.

5. K 100 mu1 pacTBOpa a30THOM KUCIOTHI C MOJISIPHOM KOHIIEHTpanuen 1 Moss/n mpu-
6aBunu 300 mut Bozbl. BeiuncinTe MOJISIpHYIO KOHLIEHTPALUIO MOTYYEHHOTO pa30aB-
JIEHHOTO pacTBOPA.

OEJIEPAJIBHOE T'OCYAAPCTBEHHOE BIOJI)KETHOE OBPA30OBATEJIBHOE YUPEXX/IEHUE
BBICHIET'O OGPA3OBAHUS
POCCHVICKH TOCYJAPCTBEHHBIN ATPAPHBII YHUBEPCUTET —
MCXA nmenn K.A. TUMHUPSIBEBA
(®I'bOY BO PT'AY - MCXA umenu K.A. TumupsizeBa)

Kadenpa xumun
KoHTtposnbHas paboTa
«Bo1opoaHBIN OKa3aTENb
BapuanT 1
1. [OH] = 1,65 - 10 mons/n. Beruucaurs pOH.
2. Beraucnuts [H'] pactBopa, eciiu pOH 6,54.
3. Nmerotcst nBa pactBopa ¢ pH 4 u 6. B kakoM U3 HUX U BO CKOJIbKO pa3 OoJibliie
KOHIIEHTPAIMS HOHOB BOAOPOIA?
4. Beramciuts pH 0,2 M pacTtBopa ykcycHol kuciotsl. K, = 1,75 - 107,
5. Beruncnuts pH 0,1 M dopmuatHoro 6ydepHoro pactBopa ¢ OTHOIMIEHUEM KHUCIIO-
TB1 K comu 3:4. K, = 1,77 - 10,

OEJNEPAJIBHOE TOCYAAPCTBEHHOE BIOJI’)KETHOE OBPA30OBATEJIbBHOE YUPEX/IEHUE
BBICIIEI'O OBPA3OBAHUS
POCCUIICKHAI I'OCYJIAPCTBEHHBIN ATPAPHBIA YHUBEPCUTET —
MCXA nmenn K.A. TAMUPSI3EBA
(®T'BOY BO PT'AY - MCXA umenu K.A. TumupsizeBa)

Kadenpa xumun
KoHnTtposnbHas paboTa
«'maponus conei»
Bapmnanr 1

1. HanummTe B COKpaIieHHOW MOHHOUW (opMe ypaBHEHHE PEaKIMH TUIPOIU3a HUT-
pata xene3a(Ill) mo [-oif cTyneHu U BEIYUCIUTE KOHCTAHTY THAPOIU3A 3TOU COJIH.
2. Hanummre xuMuyeckyro (GopMyily TOM U3 Ha3BaHHBIX HUXKE COJIEH HATpUs, KOTO-
pasi TUAPOIU3YETCsl B HAauOOoJbIIel crenenu: gpocdat, popMuar, HUTPHUT.
3. Beruuciaute creneHb ruiposinza rugpokapoonarta Harpus B 0,05 M pactBope 3Toi
COJIN.
4. Beruucaute pH 0,2 M pacTBopa HUTpaTa aMMOHHSL.
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5. B KakoMm M3 MEepeYUCIeHHBIX PACTBOPOB COJEH JJAKMYC OKPAIMBAETCS B KPacCHBIN
LBET: XJIOPUJ HATPUS, XJIOPUJ aMMOHUS, TUIIOXJIOPUT HATpHUsI?

OEIEPAJIBHOE TOCYAJAPCTBEHHOE BIOJPKETHOE OBPA30OBATEJIbBHOE YUPEX/IEHUE
BBICIIEI'O OBPA3OBAHUS
POCCHUICKHU TOCYJAPCTBEHHbBINA ATPAPHBIIA YHUBEPCUTET —
MCXA umenn K.A. TAHMUPSI3EBA
(®T'BOY BO PT'AY - MCXA umenu K.A. TumupsizeBa)

Kadenpa xumun
KonTtpoarsHas pabota o reme
«XVMMHUYECKAsA KHHETUKA. XUMUYECKOE PABHOBECUEY
BapuanT 1
1. BO CKOJIBKO pa3 yBEIUYUTCI CKOPOCTh PEAKIIUU

2N2050) = 4NO; () + Oy

IIPY YBEJIIMYEHUU JABJICHUS B TPU Pa3a, €CIM 3KCIEPUMEHTAIBHO YCTAHOBIJIEHO, YTO

3aBUCUMOCTh CKOPOCTH PEaKLUU OT KOHLUEHTPALMU PEArcHTa ONMUCBHIBACTCS ypaBHE-

aueM v = kC(N,Os)?

2. Ha ckonpKO TpaaycoB HYKHO TOBBICUTH TEMIIEPATypPy, YTOOBI CKOPOCTh PEaKIInu

BO3pocia B 64 pasza, ecii TeMrepaTypHblid KO3()(PUIIMEHT CKOPOCTH PeaKUUU paBeH

47

3. B repmeTHuHO 3aKpbIThId cocy BMecTUMOCTbiO 1 11 momectunu 0,1 mMonb meH-

taxyiopuaa ¢pocdopa. IIpu HarpeBanuu 10 HEKOTOpOH Temneparypbl 50% HCXOHOTO

KOJIMYECTBa MeHTaxyuopuaa pocdopa pazaoKuioch U yCTaHOBUIIOCH PAaBHOBECHE:
PC|5(F) = PC'g(r) + Cl, )

Brruncnure paBHOBECHBIE KOHIIEHTPAIMH MTeHTaxyopuaa hocdopa.
4. B xakoMm HamnpaBJIE€HUU CMECTUTCSI pAaBHOBECHE PEAKIINU

2CH4(F) + 302@) + 2NH3(F) = ZHCN(F) + GHQO(F); AH =-939 kJx

a) TIpY MOHWKEHUU TEMIIEPATYPBI; 0) MIPH MOBHIIIICHUH JIABJICHUSI.
5. Beruucnure temnoBoit 3 deKT peakiuu 00pa3oBaHUsl CEPHOU KUCIIOTHI:

H,O o) T SO; (x) = H,SO, (%)
SIBnsercs M qaHHas peakus SK30TEPMUYECKON UITM SHAOTEPMUYECKOM ?

OEJEPAJIBHOE 'OCYAAPCTBEHHOE BIOJI2)KETHOE OBPA3OBATEJIbHOE YUPEXJIEHME
BBICIIEI'O OBPA3OBAHUMS
POCCHVICKHAM TOCYJAPCTBEHHBIN ATPAPHBII YHUBEPCHUTET —
MCXA umenn K.A. TAUMUPSI3EBA
(®I'BOY BO PT'AY - MCXA umenu K.A. TumupsizeBa)

N~ — ;
|
LI 1]

Kadenpa xumun
KouTtposnbHas paboTa
«OKHCTUTENTFHO-BOCCTAHOBUTEIBHBIE PEAKITUID)
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Bapuant 1

1. Tlonp3ysch METOAOM MOJYpPEAKLUH, 3aKOHUYUTE YpPABHEHUE pPEAaKLUMU B HOHHOMN
dbopMe u noacuuTaiTe cyMmmy Ko3hPpUIHeHTOB:
Sb* + MnOy4 + H* — Sb> + ...
2. [Tonb3ysich METOJOM MOJTYpeaKinuii, 3aKOHYUTE YpaBHEHUE PEAKIINH B MOJICKYJISp-
HOM (popme U mojIcUnTalnTe CyMMy KO3(PPHUIIMEHTOB:
H,O, + KNO, + H,SO, — NO + ...
3. [Tonp3ysich METOJOM MOJIYpEaKIuii, 3aKOHINTE YPaBHEHUE PEAKIINH B MOJICKYJISP-
HOM (hopme U ompeaenuTe MOJISPHYIO MacCy SKBUBAJIEHTa BOCCTAHOBUTEIIS:
KMnO, + KNO; + H,0 —
4. BBIMMCIUTL 2JIEKTPOIHBINA mHoTeHiman cucremsl Pb?*/Pb, ecim [Pb?*] = 0,06
MoJb/11, a [Pb] = 0,003 Momb/m.
5. Kakum m3 BemectB (Cly, Bra, |2) Henmb3s OCyHIECTBUTH CIEAYIOIIYIO PEAKIIHIO:
MnOy4 + & — MnO£?
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ITpumepsr nannBuayaasabix 3aganuii (CPC):

3ananue o Teme «CrocoObl BRIPaKEHUSI COCTaBa PACTBOPOBY
Bapuant 1

1. B nmpuioxeHuun 2 NpuBEIEHbI COCTaBbl PACTBOPOB, UCIIOIb3YEMBIX JJI THIPOIIOH-
HOT'O BBIPAIIMBAHUS PACTEHUN B YCIOBUSX 3alMILEHHOTO rpyHTa. [1osb3ysce 3TuMu
JAHHBIMH, BBIYMCIIUTE MOJIIPHYIO KOHLIEHTPALNIO KaXKI0M U3 COJIEW a30THOW KHUCIIO-
ThI, BXOJSIIMX B COCTaB MUTareilbHOro pacrsopa Knona. IlnotHocts pactBopa mnpu-
HATH paBHOM 1 r/MIL.

2. B 240 mn Bonsl pactBopunu 10 r xnopuna kanus. Berauciure MaccoByO JOJIO
3TOM COJIM B IPUTOTOBJIEHHOM PAaCTBOPE.

3. KakoBa monsipHasi KOHIIeHTpalus 2 H. pacTBopa (HochopHON KUCIOTHI, €CJIA MPO-
JYKTOM peaKIMu HeUTpanu3auuu saBisieTcst ruapodocdar narpus?

4. CkoabpKo rpaMMoB 25%-ro pacTBOpa rHAPOKCUIA Kl HYKHO MpuiuTh K 400 mu
BOJIbI, YTOOBI MPUTOTOBUTH 15%-1i pacTBOp?

5. CKOJIbKO MHJUTJIUTPOB 2 H. pacTBOpa CEPHOM KUCIOTHI HYXKHO B3ATbh ISl IPUTO-
toByeHus 3 1 0,06 H. pacTBOpa?

3ananue 1o TeMe «BoaopOoIHbIN OKa3aTENb
Bapmuanr 1

1. Beriuucnure pH TomatHoro coka, B 100 1 KoTOporo coaepxutcsi 4 Mr KaTHOHOB
BOZOpOAA.
2. OnTumanbHble 3HaueHuss pH TouBBI A BBIpAIIMBaHMS TOpoXa KOJIEOTIOTCS B
npegenax ot 6,0 1o 8,0. Bo CKOJIbKO pa3 KOHLIEHTPALMs KaTUOHOB BOJAOPOAA, COOT-
BETCTBYIOIAasi MUHUMAJIbHOMY 3HauY€HHIO0 pPH, NpeBbIlIacT KOHIEHTPALUIO KaTHOHOB
BOJIOPOJA, COOTBETCTBYIOILYI0 MaKCUMAJIbHOMY 3HaueHuto pH?
3. Beraucnure pH pactBopa XJ10poBOAOPOTHON KUCIOTHI, B 1 J1 KOTOPOTO COIMEPIKHT-
cs1 36,5 r HCI: a) Oe3 yuéra oTiMuMs aKTUBHOCTH OT KOHUEHTpALuu; 0) ¢ y4€TOM OT-
JIMYMsT AKTUBHOCTHU OT KOHIEHTpAInu (3Ha4eHne Kod(PpuimeHTa akTMBHOCTH CM. Ha
cTp. 76 yueOHuKa). MOKHO JIi B IaHHOM Clly4ae IpeHeOpeyb OTINYNEM aKTUBHOCTH
OT KOHIICHTpaLu?
4. BpruuciuTe cTeneHb JUccolranuy MypaBbuHoi kuciotel B 0,2 M pactBope u pH
ATOTO PacTBOpa.
5. Beruuciaure pOH pactBopa, B 2 1 KOTOporo coaepxutcs 1 Monb ammuaka u 53,5 r
XJIOpUJIa aMMOHUS.

3apanue «I'uapoaus conei»

Bapuant 1

1. HanmummTe XxuMudeckyro (HopMmysly W Ha3BaHUE COJIM, KOTOpas oOpasyeTrcs Mpu
cmerennn 164 mn 20%-ro pacTBopa ruapokcuaa HaTpus (TUIOTHOCTH 1,22 1/mMit) U
349 mu 10%-ro pacTBOpa XJIOPOBOAOPOIHOM KUCTOTHI (TUIOTHOCTH 1,047 /™). Tlon-
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BEpraeTcs JiM 3Ta COJb TUAPOIIN3Y ?

2. Hanumure xumudeckyio (GopMyIly TOM M3 Ha3BaHHBIX HIXKE COJIEH HaTpHsl, KOTO-
pasi MOABEPraeTcsi TUAPOIN3Y B HAUOOJIbILIEH CTEIIEHU: TUIIOXJIOPUT, XJIOPUT, XJI0parT,
IepXJIopar.

3. Harmmummre B cokpamieHHOW MOHHON (hOpMe YpaBHEHHE PEaKIMH THIPOJIN3a XJIO-
pUaa aTIOMUHUSA U BBIYMCIUTE KOHCTAHTY THIPOJIA3a STOU COJIU 10 NIEPBOM CTYIICHH.
4. PaccuuTaiiTe cTeneHb TUApPOIN3a XJIOPUAa MapraHlia B pacTBOPE, TUTP KOTOPOTO
paseH 0,0125 r/mu.

5. Boruucnute pH 0,25 M pactBopa Hutputa HaTpus ripu temmneparype 0°C.

3aganue
«CKOpOCTb M HEPreTHKA XUMHUYECKUX peaKIui XUMUYECKOE pABHOBECUEY
Bapuant 1

1. 3KCH€pI/IM€HTaJ'IBHO YCTAHOBJICHO, YTO 3aBMCUMOCTb CKOPOCTH PaA3JIOKCHUS Ia30-
06pa3H0ro II€CHTAaOKCHuAa Anua3oTa

2N20s ) = 4NO3 () + Oz ()

OT KOHIIEHTpAIIMX 3TOTO BeliecTBa onuckiBaetcs ypaBaeHuem V = KC(N2Os). Berauc-
JUTE CKOPOCTh ITOW peakiuu, eciau KoHieHTparms N2Os coctaBiser 20MMoIb/i, a
KOHCTaHTa CKOPOCTHU paBHa 1,6 ul,
2. I1pu nmosiiennu Temmepatypsbl co 125°C 10 150°C ckopocTh peakiuy yBeIryu-
nack B 32 pa3za. Beruncnure temrepaTypHbiil KO3QGUIUEHT CKOPOCTH PEAKIIUH.
3. B pesynbTare nporekaHus 10 HEKOTOPOU CTEMEHU OOpaTUMOMN PEeaKIui KaTaIuTH-
YECKOI'0 OKUCIIEHUSI aMMHaKa YCTaHOBUJIOCh XUMUYECKOE PAaBHOBECHE
ANH3 () + 502 () <> 4NO () + 6H20 (.

Bo ckoibpko pa3 KOHCTaHTa CKOPOCTH OOpaTHOM peaKIMM MEHbIIE KOHCTAHTHI
CKOPOCTH TIPSMOI1 PEaKIMH, ECIIU KOHCTaHTa paBHOBecus K, pasna 101%8?
4. B kakoM HampaBJICHUU CMECTUTCS PaBHOBECHE PEAKIIUN

APR* + Hy0 < AIOH? + HT;

a) IPY MOBBIIIEHUH TeMIepaTypbl: 0) Ipu J0OaBICHUN LIETOUN?

5. BelukcuTe U3MEHEHUE SHTPOIIMHU B PE3YJIbTATE PEAKIIUM
B,oHs ™t 6H,0 (x) = 2H3BO; (rpuxn) T 6H, (r)-

3ananue « OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIEC PEAKITUNY
Bapmnanr 1
1. ITonb3ysich METOIOM MOHHBIX MOJIypEaKIUii, 3aKOHUYNTE YPaBHEHUE PEAKIIUU B CO-
KpallleHHOW HOHHOU (hopMe
Bi** + Br, + OH — BiOs + ...
Y TIOJICUUTANTE CYMMY CTEXHOMETPUUIECKUX KOI(DPUITUEHTOB.
2. Tlonb3ysich METOJIOM MOHHBIX TMOTYpEeaKIuid, 3aKOHUYNUTE YPAaBHECHUE PEAKIIUU B MO-
JeKyJIsspHOH hopme
HCIl + MnO, — Cl, + ...
U TIOJICYUTANTE CyMMY CTEXHOMETPUUYECKUX KOIPPUITUEHTOB.
3. Onpenennute MOJSPHYIO MacCy SKBHUBAJIEHTAa BOCCTAHOBUTENSI B PEAKIUU, TIPUBE-
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JICHHOH B 3ajaue 2.

4. Tlonb3ysCh 3HAYEHUSMH CTAHAAPTHBIX 3JEKTPOJHBIX MMOTEHUMATIOB, BBIYMCIIUTE
AIEKTPOJBIKYIIYIO CHITy PEaKIIUH, IPUBEICHHON B 3a/1a4e 2.

5. PaccunTaiiTe OKHCIUTENBHO-BOCCTAHOBUTEIBHBIM MOTEHLIMA HHEPTHOTO 3JIEK-
TpoJa B PacTBOPE, B KOTOPOM KOHIIEHTpalus KatnoHa Fe?* pasna 3-10 mons/m, a
KOHIeHTpanus katnona Fe** cocrasmser 1-107 momb/m.

[IpruMepHBIC BOIIPOCHI KOJUIOKBUYMA « T€OopeTHUeCKUE OCHOBBI XUMUM))

1. Pacuet comepxaHusi KOMIIOHEHTOB PaCTBOPA 33JIaHHOTO COCTaBa.
2. CriocoObl BBIPAXKEHMSI COCTaBa PacTBOpPA M MEPEXO OT OJIHOTO crocoda K Jpyro-

My.
3. Onpenenenne pH 3amanHoro pacteopa, kourentpanuu [H'] wmu [OH] B pacTBo-
pax CHJIbHBIX U CITa0BIX 3JIEKTPOJIUTOB.

4. Hanucanue ypaBHEHUS TMAPOJIM3a B COKPAIIEHHOW HMOHHOM (hopme, pacyer KOH-
CTaHTBbI THJIPOJIN3a, CTENIEHU TUAPOJIN3a U pH ruaponr3yommxcs: Couaeu.

5. Haxoxxnenue CKOpOCTH peakluu MPU M3MEHEHHHM KOHIICHTpAIlMKM HCXOJIHBIX Be-
HIECTB, TEMIIEPATYPHI, JaBICHUS.

6. BerurciieHne KOHCTAHThI PaBHOBECHS, MCXOIHBIX WM PAaBHOBECHBIX KOHIICHTpA-
U KOMIIOHEHTOB PEAKIIMOHHON CMECH.

7. YcTaHOBJICHHE HANpPAaBIICHUS CMEIEHUS PAaBHOBECHS NMPHU W3MEHEHUHW YCIOBHMA
MPOTEKAHUS PEAKIUH.

[IprMepHBIN TIEPEYECHb BOIPOCOB K AK3aMEHY 110 IUCHHUIUINHE «XUMHUI»

1. PactBOpHBI, npuynHbBl UX 00pazoBaHusl. PU3NUECKHE U XMUMHUYECKUE CHUJIbI, JEH-
CTByIOIIIME B pacTBopax. SABnenue ruaparanuu. ['maparueie obonouku. Kpucramio-
TUAPAThl. DJIEKTPOJUTUYECKAs AMCCoUanus. IIeKTpoiuThl. CuibHblE W Cialble
MEKTPOIUTHL. OTINUUE CIa0bIX JEKTPOJIUTOB OT CUIIbHBIX. THUIBI CIa0BIX JIEKTPO-
auToB. KoHCTaHTa M CTeNeHb AMCCOLMALMU CIA0BIX ANEKTPOJIUTOB. 3aKOH pa3Beie-
Hust OcTBajbaa (CBA3b KOHCTAHTBI U CTEMEHU JUCCOLMAINK). 3aBUCUMOCTh CTEIICHU
JUCCOLMAIMHU OT KOHLEHTPAUMU c1a00ro 3IeKTPOJIUTA.

2. Boga xak cnaObrii anekTponuT. MloHHOE Mpou3BEACHUE BOJBI U €r0 3aBUCUMOCTD
OT TeMreparypbl. BolopoiHbIii MOKa3aTelb B pacTBOpPaX CHIIBHBIX M CIA0BIX JJICK-
TponuToB. Kucnas, HeuTpanpHass W 1ienoyHas cpena. CreneHb AuccouManuu, €€
CBSI3b C KOHIICHTpAIlMEN JJIEKTPOJIMTA U KOHCTAHTOM ero auccounuanuu. bydepHbie
pacTBOpbl. Tunbl OydepHbIX PaCTBOPOB, UX COCTAB U MEXaHU3M JeicTBus. bydepnas
émkocTh. CrtocoObI M3MEPEHMST BOJIOPOTHOTO MOKa3aTess. 3HaYeHHEe PacTBOPOB Ciia-
OBIX PJIICKTPOJIMTOB B IIPUPO/IC.

3. 'maponus coneit. Tunbl ruaponan3a (MpuMEpsbl YpaBHEHUN peakIvil THAPOJIU3a B
COKpAIEHHONW MOHHOW M MOJEKyJsipHOH (opme). KoHCTaHTa U CTENeHb TUAPOIN3a.
CryneH4aTslii TUIPOIU3. XapaKTEPUCTUKU CTYTIEHYATOro ruapoin3a. OOpaTUMBbIA U
HEOOpaTUMBII TUIIPOIU3 (IPUMEPHI).

4. CxopocTh xumudeckoil peakiuu. CpeaHsisi 1 UCTUHHAs (MTHOBEHHAs) CKOPOCTb
peakiuu. OCHOBHBIE (PAKTOPHI, BIUSAIONIME HA CKOPOCTh peakiuu. XuMU4yeckas pe-
aKIMs KaK MOCIe0BAaTEIbHOCTD 2JIEMEHTAPHBIX CTAANM (MEXaHU3M PEaKlnK). 3aKOH
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JEUCTBYIOIIMX MACC JJISl AJIEMEHTAPHOM CTAaIMM XMMHUYECKOW peakiuu. KoHcranTa
CKOPOCTH Peakluu. BinsHue KOHLEHTpauyu U TeMIEpaTypbl HA CKOPOCTb XUMUYE-
ckoil peakuuu. [Ipasuino Bant-I'odda. YpaBHenue Appennyca. DHEprusi akTHBAIUH,
SHEPreTUYECKUl Oapbep, aKTUBHPOBAHHBIA KOMIUIEKC. KaTanu3 u Kataim3aTopsbl,
dbepMenThl. XUMHUECKOe paBHOBECHE KaK KOHEUHBINM pe3yIbTaT CaMOMPOU3BOIBLHOTO
poTeKaHusi oOpartumon peakuuu. [Ipru3Haku UCTUHHOTO PAaBHOBECHS U €r0 OTINYHE
OT KaKYIIErocs PaBHOBECHUSI U CTAIlMOHAPHOTO cOCTOsIHUA cucTeMbl. [lonsatue o da-
30BOM paBHOBECHH. JIMHAMHUYECKUI XapaKTEP XMMUYECKOTO PaBHOBECHUS. 3aKOH JIEii-
CTBYIOIIIMX MacC JIJIsl XUMHYECKOTO PaBHOBECHS: B3aMMOCBSI3b PABHOBECHBIX KOHIIEH-
Tpauuid. DakTophl, BIUSAIOIMIME HA YHCIOBOE 3HAYEHUE KOHCTAHTHI PABHOBECHSI.
Cmenmenue xumuueckoro pasHoBecus. [Ipunnun Jle [arenbe.

5. OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE peakiui. CTeneHb OKUCICHUS U MpaBuia eé
HaxoxaeHUsA. OKUCIUTENN U BOCCTAHOBUTENU. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN
noteHuuan. Ypasaenue Hepucra. CtanaapTHBINA OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIN
noreHuuasn. JJIC peakuwmit. HampaBnenue peaknnii. 3Ha4y€HUE OKHUCIIHATENIBHO-
BOCCTAHOBUTEJBHBIX PEAKIINMN.

6. CTpoeHrne KOOPAMHAIMOHHON C(hephl KOMIUIEKCHBIX COCTUHEHHI: KOMIUIEKCO00-
pa3oBaTenb, JUraHAbl, JOHOPHBIE ATOMBI JINTAHJIOB, KOOPJAWHAIIMOHHOE YHUCJIO, T€0-
METpHUsl KOOPIAMHALMOHHON c(epbl. 3apsa BHYTPEHHEH KOOPAMHALIMOHHON c(epsl.
Buemnecdepubie nonsl. [luccouumanusi KOMIUIEKCHBIX COEIUHEHUH B PpacTBOpax.
KOHCTaHTBI yCTOMYMBOCTH ¥ KOHCTAHTBI HECTOMKOCTH.

6.2. Onucanue mnoka3arejlell M KpUTepHeB KOHTPOJISI YyCHeBAeMOCTH,
ONUCAHNE HIKAJ OlleHMBAHUSA

JIJist OllEHKW 3HAHWW, YMEHHM, HAaBHIKOB M (POPMUPOBAHUS KOMIIETCHIIUU IIO
JTUCIUTIIMHE MOYKET IPUMEHSTHCS 0aUIbHO-PEUTHUHTOBAsI CUCTEMA KOHTPOJIS U OIICH-
KM yCIIEBAEMOCTH CTYIEHTOB.

B ocnoBy 6amnbHO-peiTrHroBoit cuctemsl (BPC) monokeHsl MpUHIUIIBL, B CO-
OTBETCTBUU C KOTOPBIMH (DOPMUPOBAHUE PEUTHHTA CTYJEHTA OCYIIECTBIISIETCS B XO-
JIe TEKYIIETO ¥ IPOMEKYTOUHOTO KOHTPOJIst 3HaHUM. CTyIeHT, HaOpaBIIMil B TEUCHUE
CEMECTpa MPHU OCBOCHUU JUCHUIUTUHBI HEOOXOIUMOE JIsl aTTECTAIllMU KOJUYECTBO
OaJIIOB, MOJTYYaeT 3a4eT C OLIEHKOM M0 OAIIbHO-PEUTUHTOBOM CUCTEME.

Tabmuia 7
HIxana JK3aMeH
OIIEHUBAHUS
102-135 OTJINYHO
91-101 XOPOIIO
68-90 YIIOBJIETBOPUTEIHHO
0-67 HEYIOBJICTBOPUTEIIHHO

bannsHO-peUTHHTOBASI CTPYKTYPA OLIEHKHU:
3amuTa 1adoparopHbix padot — 50 6amnos (5 padot % 10 6amios)
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BeimonnHeHne MHAWBUAYAIBHBIX OMAITHUX 3amaHuii — 25 OamnoB (5 3amaHuii x 5
OaJLIOB)

Kontponsabie padoTsl — 40 6armioB (4 KOHTpobHBIE paboThl X 10 6aymioB)

Omnpoc — 20 6amnos (1 ompoc x 20 6ayoB)

MaxkcumanbHast cymma 0amioB: Smax = 50 + 25 + 40 + 20 = 135

Texyne 3aJ0JKEHHOCTH MO WHJWBHAYyalbHBIM JIOMAlIHUM 33JJaHUSM, KOH-
TPOJIBHBIM padOTaM M 3alluTe Jab0paTOPHBIX pabOT JOJKHBI ObITh JIMKBUIUPOBAHBI
B TEUEHHE HEJENH MOCIIe CPOKa, 0003HAYEHHOTO B TEMATHYECKOM IUIaHe JadbopaTop-
HBIX paboT, BO BpeMsi ompezesnsieMoe npenoaaBateneM. Kaxmas ciaemyromas Helems
OIO3/1aHMsI HAKa3bIBAETCS BbIUMTAHHEM | Oajia U3 OLIEHKU 3a JOMAaIlHEe 3aJaHue.
OTpaboTku 1a0OPaTOPHBIX PadOT OCYHIECTBIISIOTCS TOJBKO B NMPUCYTCTBUU U IOJ
PYKOBOJCTBOM JIaDOpaHTa, KOTOPbIN Ha3HA4YaET BpeMsl OTPabOTKH.

Buibl TEKyI1ero KOHTPOJIS: UHAWBUTyalIbHbIE 3a/1aHNs, KOHTPOJIbHBIE padOTHI,
orpoc 1o TeMaM 1-3, 3amura 1ab0paTOpHBIX padoT.

Buibl NpoMeXyTOYHOTO KOHTPOJIS IO TUCHUIIIINHE: IK3aMEH.

7. Y4eOHO-MeTOAMYECKOEe M MH(OPMAIIMOHHOE 00ecTieyeHHe TUCITUTIINHBI

7.1 OcHoBHas JIUTEpaTypa

1. Kusazes, /].A. Heopranudeckas xumus. B 2 w.Hacte 1. Teopernueckue OCHOBBHI :
y4eOHUK 17151 akajgemudeckoro OakanaBpuarta / J[.A. Kasze, C.H. Cmapbirus. — 5-¢
u3a. — M: MUsparensctBo FOpaiit, 2017. — 253 c. — Cepust: bakanaBp. Akanemuue-
CKHMH KypC.

2. Kuszes, /[.A. Heopranndeckas xumus. B 2 aw.Yactp 2. XuMus 371eMEHTOB : y4eo-
HUK J171s1 akajeMuueckoro Oakanaspuarta / JI.A. Kuszes, C.H. Cmapbirus. — 5-e usn. —
M: UznarensctBo FOpaiit, 2017. — 359 c¢. — Cepust: bakanaBp. AkageMHIecKHil Kypc.
3. Cmapvieun, C.H. Heopranuueckast xumus. [IpaktukyMm: yueOHO-IPaKTUUECKOE T10-
cooue / C.H. Cmapswirun, H.JI. barnasen, 1.B. [Jaiinakosa; nox pea. C.H. Cmapsiru-
Ha. — M.: U3narensctBo FOpaiit, 2017. — 414 c. — Cepus: bakanasp. ba3zoBblii Kypc.

7.2 JlonoJiHUTE/ILHAS JIUTEpaTypa

1. I'punsyo, H. Xumus snementoB: B 2 1. / H. I'punByna, A. DOpHimio. - M.: buaowm.
JlaGopatopus 3Hanuid, 2011.

2. Pabunosuy B.A., Xasun 3. Kparkuii xumuyeckuii cripaBOYHHK. M.: Xumws,
1994.

3. Xumuueckas suyuxnoneous B 5 1. / nox pena. H.C. 3edupona. - M.: bonbias poc-
cuiickas >HumKIomneaus, 1988-1998.

4. INnunxa H.JI. O0mas xumus . yaeOHoe nmocooue / Hukonaii Jleonnaouu ['uHka.
- M. : KnoPyc, 2010. - 752 c.
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7.3 MeToauyeckne yKa3aHWsl, PEKOMEHIANMHU W JAPyrue Marepuajbl K
3aHATUSAM

1. Cmapwvieun C.H., baenasey H.JI., Kuaszes /I.A. Heoprannueckas xumus. Jlabopa-
TopHbIM NpakTukyM. M.: PTAY-MCXA, 2018. DnexrponHoe yueOHOe nmocodue (0T-
KPBITBIA JOCTYII).

8. [lepeueHnb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«/HTEepHeT», He0OXO0AMMBIX JJIs1 0CBOCHHS IMCUMILIHHbI

1. Ilporpamma ChemLab. — my1st ipoBeACHUST BUPTYAIBHBIX XUMHYECKHX JKC-
MIEPUMEHTOB (OTKPBITHIN JOCTYII)

2. [Iporpamma MathLab — s MoenupoBaHus BAMSHUS YCIOBUNA XUMUYESCKHX
peaKkiuii, Karaau3aTOpoB U WHTHOUTOPOB Ha BBIXOJ MPOAYKTOB IMpPH MPOBEACHUU
HKCIIEPUMEHTOB (OTKPBITBIM TOCTYII)

3. Scifinder - mouck METOAMK CUHTE3a, TUTEPATYPHBIA M MTATEHTHBIN TOUCK I10
XUMUU(OTKPBITBIN TOCTYII)

4. Acros organics - mouck B Karajorax (OTKpPBITBIH JTOCTYII)

5. ChemSource — MuaTepHeT-pecypc mo paszuenaM XUMUH (OTKPBITHIA  JJOCTYI)

6. ChemFinder Databases Search momckoBas cuctrema mo 100 xummuyeckum
caiiTaM (OTKPBITBIN TOCTYM)

7. baza manubIX «Xumus» Bcepoccuiickoro MHCTUTYTa HAyYHOM U TEXHUYE-
ckoit undopmanuu (BUHUTHN). Joctymnusl cienyromue 0a3bl TaHHBIX, COJIEpKAIlne
uHdopmaluio B obnactu xuMuu: Xumusi, Guznko-xumuueckas ouonorus, Kopposus
Y 3alIMTa OT Koppo3uu, Mertamnyprusi, OxpaHa okpyskatouieit cpeasl, O030pbl.

8. www. webelements.com (OTKpBITBI# JOCTYTI)

9. www. XumukK.ru (OTKpBITBIH AOCTYTI)

9. IlepeyeHb NPOrpaMMHOI0 odecriedeHus 1 HHGOPMAIUOHHBIX CIIPABOY-

HBIX CHCTEM

B mporiecce ocBoeHUS TUCHMIUIMHBI PEKOMEHIYETCSl UCIOJIb30BaHUE CIIECTYTO-
IIUX IPOTPaMM:

- Moodle cucrema i1 co31aHus OHIIAH KypCOB

- imatdopma Stepik — mpoxoskieHne OHIAH KypCOB

- cepBuchI SIHAEKC — U1 OpraHU3aly BUICOKOH(EpeHIInii, OIPOCOB

- SigmaPlot — ynoOHas mporpamMMa it OCTpOeHUsI rpaUKOB, B TOM YHCIIE U
KPUBBIX TUTPOBAHUS

- ACD/Labs - mporpammHuoe obecriedeHue st opopMIICHHS JTa00OPATOPHBIX
paboT ympomaeT aHATUTHIECKYI0 paboTy ¢ MPUMEHEHHEM IEePEIOBbIX METOJIOB 00-
paboTKH, KOHTPOJISA, aHAIIN3a, XpaHEHUs B 0a3aX JaHHBIX U OTYETHOCTH

-  XMMHUK-QHAJIUTHK KOMITBIOTEPHBIC MPOTPAMMBI Il XpaHCHUS U 00pabOTKH

pe3ybTaTOB aHANIN3a, BEICHHs pa00UnX )KypHAJIOB U T.].

- Chemical Equation Expert — nporpamma it pacCTaHOBKH K03 pHIIHEHTOB

B OKHUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITAIX

- JlaGopaTopHo-mH(pOpMAIUOHHAS CHCTEMA — Iporpamma sl BEACHUs J0-

KYMEHTAIlUU, PACU€TOB, CTATUCTUIECKON 00paOOTKU PE3yIhTaTOB
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IlepeyeHb MPOrPaMMHOTIO OOeceYeHUs

Taobmmna 9

HaumenoBanue
Ne pa3aeJia yueOHOM HaunmeHnoBanme Tun ABTO Tox
/1 | THCHHUIJIHHBI (MOY- MPOrpamMMblI NPOrpamMMbI P pa3padoTKu
JIs1)
OO6yuarommas u
1 Pasnen 1-7 Moodle
KOHTPOJUPYFOIIAs
2 Paznen 1-7 Stepik Obyaaiomas u
KOHTPOJIMPYFOIIAs
3 Paznmen 1-7 SAunexc Oprauusyiomas,
KOHTPOJHUPYFOIIAs
Odopmnenue na-
4 Paznen 2 ACD/Labs 0OpaTOpHBIX pa-
oot
JlabopaTopHo-
5 Paznen 1-7 UH(OpPMAIIHOHHAS Ooyuaroias
cucremMa
5 Paszen 1 Chemical Equation | OOy4atomas u
Expert KOHTPOJIMPYIOIIAst

10. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
oCyIecTBJIeHHsI 00pPa30BaTEJIbLHOI0 MPoLecca Mo AMCIUIJINHE

Tabmuia 8

Crenenus 00 00eCIeYeHHOCTH CHECNUAIN3UPOBAHHBIMH ayAUTOPUSMHU,
Ka0MHEeTaAMMH, J1a00pPaTOPUAMH

HanmeHoBaHue crieniuaJIbLHBIX MOMellle-
HHUI ¥ IOMEIIeHHH I CAaMOCTOATE b
HOIi pa6oTsbl (Ne yuedHOro Kopmyca, Ne

ayIMTOPHHN)

OcHalleHHOCTh CleNMAJIbHbBIX IOMELeH!H U Mo-
MeIIeHUH JJIs1 CAMOCTOATEIbLHOM PadoThI

1

2

JlextmonHas ayautopus (yueOHbIH KOPITYC
Ne 6, bornbIas XumMu4Ka)

1.MynbTUMHAMITHAS YCTAaHOBKA B KOMILJIEKCE C KOM-
netotepoMm 1 mt. (MuB.Ne 410124000602969)

2. TpuOyna 1 wt (MuB.Ne591742)

3. locka MenoBas — 3 1IT.

4.Ctost TuCbMEHHBIN — 1 T

JleximonHas ayauropus (yueOHBIN KOpITyc
Ne 6, ayz. Ne 333)

1.Crenp «Ilepuonnueckas tabn. [1.11. Menneneena»
lmr. (MuB.Ne101237/1)

2. MynbTUMUIUITHAS YCTAHOBKA B KOMILIEKCE C KO-
netotepoM (MuB.Ne 591717/1, 1uB.Ne558882/3,
MuB.Ne 591711/1)

3. TpuOyna 1 it (MuB.Ne591742/1)

4. CToJIbl TUCbMEHHBIE — 2 IIIT.

5. Jlocka menoBas — 1 .

6.[TapTe! — 18 .

7.Ctyn Tabypet — 36 1.

VYyeOHas nadoparopus (yueOHbIit kopiyc Ne 6,
aym. Ne 232)

1.Bertsoxno# mkad 2 mt. (MuB.Ne558387/1,
NuB.Ne558387/2)

2.lIka¢ nnst peaktuBoB 2 it (MHB.Ne558386/2,
NuB.Ne558386/3)

25




3.Ikad mis mocynsr 1 mr. (MaB.Ne558385/2)
4.Crenp «Ilepun cuct. JI.1. Menaeneena 1
mt.(MaB.Ne560006)

5.Moka nabopatopnas 7 mrt (MuB.Ne558384/19,
WHuB.No558384/20, TuB.Ne558384/6,
HuB.Ne558384/7, uB.Ne558384/9, MuB.Ne558384/8,
WHB.Ne558384/5)

6. Cton maGopatopHsbIif — 16 .

7.Ctyn Tabypet — 30 mrT.

8. Jlocka menoBas — 1 mir.

9. PH-metp — 1 mur. (MuB.Ne 557189)

10. Moiika naboparopnast 6 m. (MuB. Ne 558384/1,
HnB. Ne 558384/2, us. Ne 558384/3, uB. Ne
558384/4 Nus. Ne 558384/5, uB. Ne 558384/6)

10. Becs ananutuyeckue — 1 mr. (MuB.Ne 558408/2)
11. Becsl anektponnbie — 1 mt.(MuB.Ne 558409/4)
12. Dnexkrpomneus — 1 mt. (MuB.Ne 558410/1)
13.9nexrpomkad cymmibnbii — 1mT. (MuB.No
558411/2)

14.ITucpmennslit cton — 1 miT.

YyeOHas nadoparopus (yueOHbIN kopiyc Ne 6,
ayn. Ne 235)

1.BerrspkHoii mkad 2 mr. (MaB.Ne558387,
NuB.Ne558387/3)

2.1lIxad ans peaktuBos 2 T (MuB.Ne558386,
NuB.Ne558386/1)

3.1xad nns nocynsr 2 wt. (MuB.Ne558385/1,
NuB.Ne558385)

4.Crenp «Ilepun cuct. [I.1. Menneneena 1
mt.(MaB.Ne560005)

5.Moxka na6oparopnast 7 mt (MuB.Ne558384/19,
NuB.Ne558384/20, MTuB.Ne558384/6,
NuB.No558384/7, MuB.Ne558384/9, HB.Ne558384/8,
NuB.No558384/5)

6. Cton naGopaTopHbIi — 27 IT.

7.Ctyn tabypet — 30 .

8. Jlocka menoBasi — 1 .

9. PH-metp — 1 wt. (MuB.Ne 558419/2)

10. Moiika naboparopnast 7mt. (MuB. Ne 558384/7,
Nus. Ne 558384/8, Uus. Ne 558384/9, Nus. Ne
558384/10 Uug. Ne 558384/11, Uus. Ne 558384/12,
WuB. Ne 558384/13)

10. Becnr ananutudeckue — 1 mr. (MuB.Ne 558408/3)
11. Becnl anektponnbie — 1 mt.(MuB.Ne 558409/5)
12. Dnexrporeus — 1 mt. (MuB.Ne 558410)
13.9nexrpomkad cymmnbhblid — 1T, (MHB.Ne
558411)

14.ITucemennslit cton — 1 miT.

VYuebnas naboparopus (yueOHbIi Kopiryc Ne 6,
aya. Ne 236)

1.Bormspxnoi mkad 2 mr. (MaB.Ne558387/4,
WuB.No558387/5)

2.1kad ms peaktuBo 2 mT (MHB.Ne558386/4,
NHuB.Ne558386/5)

3.1Ixad nnst mocyasr 2 mr. (MaB.Ne558385/3,
NuB.Ne558385/4)

4.Crenp «Ilepun cuct. [I.11. Menneneena 1
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. (MuB.Ne560005/1)

5.Moka na6oparopsas 6 mt (MuB.Ne558384/15,
WuB.No558384/16, TuB.No558384/17,
WuB.Ne558384/18, uB.Ne558384/19,
WuB.No558384/8, uB.Ne558384)

6. Cton mabopaTopHbIif — 27 1mT.

7.Ctyn Tabypet — 30 mT.

8. Jlocka menoBas — 1 mir.

9. PH-metp — 1 mur. (MuB.Ne 558419/5)

10. Moiika naboparopnas 6mrt. (MuB. Ne 558384/15,
HnuB. Ne 558384/16, us. Ne 558384/17, uB. Ne
558384/18 NuB. Ne 558384/19, Nus. Ne 558384/20)
10. Becsr ananutudeckue — 1 mr. (MuB.Ne 558408/9)
11. Becsl anektponnbie — 1 mit.(MuB.Ne 558409/12)
12. Daexrpomneus — 1 . (.(MuB.Ne 558410/2,
NuB.Ne 556072)

13. Onextpomikad cymmnbHbli — 1mt. (MuB.Ne
558411/3)

14 TTucemenHbIi cToi — 1 1.

Y4eOHas nadboparopus (yueOHbIi kopiyc Ne 6,
ayna. Ne 332)

1.Hentpudyra lur. (MuB.Ne 558412)
2.Muxkpockon 1 mr. (MuB.Ne160308)

3.Ileur mydunbhas (MuB. Ne 34751)

4.Crenp «Ilepunonnueckas tadu. J[.1. MenneneeBa»
L. (MuB.Ne101237)

5. Becsl anexrpon. SC2020 1 . (Mus.Ne 35077/3)
6. llIxad s mocyner 1 it (MuB. Ne 558385)

7. llkad nns peaktuBoB 1 mt. (MHB. Ne558386)

8. IllIxad BeITsDKHOM 2 T, (MHB Ne 558387/6,
558387/7)

9.Jlocka menoBas — 1 mir.

10. JIaGopatopHble CTONIBI — 15 mT.

11. Cryn Tabypet — 30 mir.

12. TluceMeHHbIH cTON — 1 1IIT.

YuraneHbii 3an (LearpansHas HayuHas 6u0-
nmuoteka uM. H.W. XKenesznosa),
KoMmHaTbl caMOnoAroTOBKY (OOIIEKHUTHS )

I[J'IH CaMOCTOSITEILHOMI pa6OTBI CTYACHTOB

11. MeToauvecKkue peKOMEHIAIUU CTYIEHTAM 0 OCBOEHUIO JUCIIUIIIHHbBI

I[J'Iﬂ OCBOCHUA AHMCHUIIIINHBI «XUMUA» CTYyACHTaM HGO6XO,Z[I/IMO HMCTb PCKO-

MEHJlyeMble YYCOHUKH U yueOHble 1mocoous. [Ipu ocBoeHUM Kaxaoil U3 TeM AUCIH-
IJTMHBI CTYACHT JOJKEH BHUMATEJIbHO M3YUYUTh M 3aKOHCIEKTUPOBATh MaTepUall Mo

TOM TeMe, MOJTOTOBUTHCS K BBIMOJHEHUIO JJAOOPATOPHOU pabOThI, BBIIIOJHUTH 3TY

nabopaTopHyto paboTy B Jlabopatopuu U 3anuTuTh e€. Kaxaplii u3 BUAOB yUeOHOU
NeSATeTLHOCTH OIICHUBACTCS B OaliaX M yYUTHIBACTCS B peUTHHTE cTyneHTa. /s ca-
MOKOHTPOJISI CTYJCHTOB MPEeAHa3HAYEHBI TECTHI U KOHTPOJIbHBIE BOTPOCHL. KOHTpOIH
OCBOCHHMSI TEMbI CTYJICHTOM OCYIIIECTBIISICTCSA B BUJE KOHTPOIHHOU PabOThI M KOJLIO-

KBUYMa.
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JIisi KOHCTIEKTUPOBAHMS MAaTE€pPUAJIOB 3aHATHI PEKOMEHIYETCS 3aBECTH OT-
NenbHYI0 TeTpans u3 96 muctoB. KOHCIEKT Ka)Xa0ro 3aHSATHS CIEAyeT HAaYMHATh C
Ha3BaHUS TEMBI M YKa3aHUsI TaThl €ro MpoBeAcHUA. Bce 3arofloBkH pas3nesioB MaTepH-
ayia cJjeayeT YeTKO BBIACNATh, HApUMED, ToauepKuBanreM. Bo BpeMs 3aHsITHS clie-
JyeT BHUMATEJIbHO CJICAUTH 32 XOJOM MBICIH MperojaBaTeiis U 3aluCchiBaTh BaX-
HeWIlMe omnpeeseHus, pa3bsiCHeHHs, (hOpPMYJIbl, Ha3BaHHS BEIIECTB, YPABHECHUS XH-
MUYECKUX peakiuil. Takke Hy»KHO cTapaThCs BOCIIPOU3BOIUTH B KOHCIIEKTE PUCYHKH
¥ TaOJUITBI, KOTOPBIE JEMOHCTPUPYET MpEnoiaBaTesib. MaTepuai, KOTOPbIA KaKeTCs
CTYJICHTY HEIOCTATOYHO MOHSATHBIM, CJIEAyeT MpopadoTaTh MO YIYCOHUKY U BOCTIOJNb-
30BaThCsl TIOMOIIBIO MpernoAaBaTess. PaboTath ¢ KOHCIIEKTOM HYKHO €KEHEIEThHO,
BHOCSI B HETO CBOM JIOTIOJTHEHUS, 3aMEYaHMs U BOIIPOCHI (IJII 3TOTO B TETPAIU CICY-
€T OCTaBJISATh MIUPOKHUE MOJIs).

JI1st moAroTOBKY U (PUKCUPOBAHUS JIAOOPATOPHBIX pabOT CIEAYeT 3aBECTH OT-
NeNbHYI0 TeTpaab u3 48 nuctoB (;1abopatopHblid xKypHam). [Ipu moaroroBke k jabdo-
paTopHO# pabote cienyeT cocTaBUTh Kpatkuii (1-1,5 cTpaHuIlbl) KOHCIIEKT TEOPETH-
YeCcKOro maTepuaia, Ha KOTOpOM OCHOBaHa JlaHHas JiabopaTopHas padorta. [l moa-
TOTOBKHM KOHCIIEKTA HMCIIOJIB3YIOT TJIaBbl YUCOHHMKA, PEKOMEHIOBAaHHBIC MTPETIO/1aBaTe-
JIEM Y KOHCIIEKT, 3alMCAaHHbIM HA 3aHATUU. TakKe MpHU JOMAIIHEH CaMOCTOSTEIbHON
MOJTOTOBKE K JA0OpaTOpHON paboTe HYyKHO HAYEPTUTH TAOJUILI, MPUBEIEHHBIC B
MPaKTUKyMe, U MPOU3BECTH HEOOXOAMMBIC JUIsl MpOBeaeHus: paboThl pacuéthl. Jlo-
MalHsisl TOJITOTOBKA SIBJIAETCS HEOOXOAMMOW 4YacThio JlabopaTopHoit paboThl. bes
He€ HEBO3MOYKEH OCMBICIEHHBIN MOJIX0/ K BBHIMOTHEHUIO SKCIIEPUMEHTOB U U3Mepe-
Huii. Kpome Toro, orpaHndeHHOE BpeMsi, OTBOJMMOE Ha BBIMOJHEHUE JTA0OPAaTOPHON
paboThI, TpeOyeT XOPOIIO CKOOPAWHUPOBAHHBIX ICHCTBUN CTYyACHTA, K KOTOPHIM
Tak)ke HEOOXOIMMO TPEABAPHUTEILHO MOATOTOBUTECA. [locie 3aBepiieHus dKCrepu-
MEHTAJIPHOM YacTH PabdOThl HEOOXOJAMMO IPOM3BECTH 0O0PAOOTKY IOJIYUECHHBIX pe-
3yJbTaTOB, ClI€JIaTh BBIBOBI M 3alTUTUTEL pabOTy y MperoaBaTers.

B xozxe 3aHATHS HYKHO aKTHMBHO pa0OTaTh, OTBEUas Ha BOMPOCHI MpENojaBa-
TeJIs, Y4acTBYsI B JUCKYCCUU U 33JlaBasi COOCTBEHHBIE BOTIPOCHI JUIsl YSICHEHUS CJIOXK-
HOTO /I TOHUMaHUs MaTepuaa.

Ha mepBom 3aHSTHH BCE CTYJIEHTHI 3HAKOMSITCS C MpPaBWJIaAMHU TEXHUKH 0€3-
OIACHOCTH M 00sI3aHBbI CTPOTO BBHITIOJHATHh UX MPHU MPOBEIECHUU BCEX JTaOOPaTOPHBIX
paboT.

[Ipomyck 3aHsATHIl 0€3 YBaXKMTEJIbHON MPUYUHBI HE JOMyCKaeTcs. 3aJ0KeH-
HOCTH (TIPOTTyIICHHBIC JTA0OPATOPHBIE PAa0OTHI, HEBBIMOJIHCHHBIC WHIWNBUIYAJTbHBIC
JIOMAIITHAE 33JIaHus, KOHTPOJIbHBIC paOOTHI, KOJJIOKBUYMBI) JOKHBI OBITH JIMKBUIH -
POBaHBI.

CamocrosiTenbHas paboTa CTyACHTOB HaJ KypcOM aHAIMTUYECKONW XUMHUU 3a-
KITF0UAeTCA B CUCTEMaTUYECKON paboTe ¢ YUeOHUKOM U JISKITUSMH, MTOATOTOBKE K Jia-
O6opaTopHBIM paboTaM, KOHTPOJIbHBIM paboTaM U KoJilokBuymMaM. Ocoboe MecTo B
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CaMOCTOSITENIbHOM pab0oTe 3aHUMAaET BBINOJHEHWE WHIWBUIYAITbHBIX TOMAIHUX 3a-
JaHUM, KOTOpPbIE MO3BOJSIOT OCYLIECTBIATh CAMOKOHTPOJIb YCBOCHUS Y4eOHOTO Ma-
Tepuaia, IPUBUBAIOT HABBIKM MOMCKAa HEOOXOAMMON XMMHUYECKOW HHpopManuu u
HEOOXOJUMBIX B OyAyIIeH MpPakTHUECKON NEATEIbHOCTH OaKalaBpOB XUMHUYECKHX
pacyeToB.

[Ipu pemennn 3a1a4 HEOOXOAUMO pa3z00paTh BCE TUIIOBbIE 3a/1auu, MPUBEIEH-
HbIE KO BCEM TEMaM, YTO MOMOKET B BBINOJHEHUH WHIAWBUIYAJIBbHOIO JOMAIIHETO
3aJJaHUsl ¥ KOHTPOJIBHOU pabOTHI, KOTOPAsl 3aBEPIIACT KaXIyI0 TEMY Kypca.

Buabi u popMbI 0TPA0OTKHM NPONMYIIEHHBIX 3aHATHI

[IponymieHHbIe JEKIUU CTYACHT OTpPabaThIBAET CAMOCTOSITEIBHO, U3ydas
y4eOHUK U JIOMOJHUTEIBHYIO JIUTEPATyPy MO COOTBETCTBYIOIIUM TEMaM.

CTyneHT, mpOIMyCTUBIINN JTaOOpPaTOpHBIE 3aHITHS, 0053aH MOATOTOBUTH KOH-
CHEKT MPOMYIIEHHOM J1abopaTopHOW pabOThl U B MPUCYTCTBUU JIaOOpaHTa Kadeapsl
oTpaboTaTh €€ B CBOOO/IHOE OT 3aHATUI BpeMs. CTyIeHT 0e3 KOHCIEKTa JabopaTtop-
HOU paboThI HE JomyckaeTcs 10 oTpaboTku. [locie BrimoMHEeHHsT 1a00paTopHOI pa-
00ThI 1a00paHT B KOHCIIEKTE CTaBUT AaTy OTPAOOTKU U MOIHCH.

Texymue 3aJ0KEHHOCTH 10 WHAMBHUAYaJIbHBIM JIOMAIIHUM 3aJIaHUSIM, KOH-
TPOJBHON paboTe U 3ammTe J1a00paTOPHBIX pabOT JOHKHBI ObITh JTUKBUIMPOBAHBI B
TE€YEHHUE HENEH IOCNe CPOKa, 0003HAUYEHHOTO0 B TEMAaTHUECKOM ILIaHe Jaboparop-
HBIX paboT, BO BpeMs, ONIPEAEIIAEMOE MPENOJaBATEIIEM.

12. MeToauyeckne peKOMEHIAMHU MPeENoAaBaTe/siIMH 110 OPraHu3anun
00y4eHMs 10 AUCHHUILIMHE

Crnennduka TUCHUTIIMHBL « XUMHSD 3aKII0YAETCS B HEPA3PHIBHOW CBSI3U TEO-
puu ¢ npakTukor. TeopeTruueckue 3HaHUS, KOTOPbIE CTYJIEHTHI MOIYYarOT Ha JIEKIIU-
SX W TIPU CaMOCTOSTEIBHON MOATOTOBKE, MOATBEPKIAIOTCS U YCBaWBaIOTCS Ha J1a0o-
paTOpPHBIX 3aHATHAX. JIJIS YCHEITHOTO YCBOSHHUS MaTepHaia HeoOXOJWMBI 3HAHHUSI
XUMHUU B 00BEME IIKOJBHOW MPOTpaMMbl M MaTeMaTuKH. [loBbIICHNE ypOBHS 3HA-
HUW TI0 XUMUHW y CTYACHTOB HEPa3PhIBHO CBS3aHO C TIOMCKOM M BHEIPEHHUEM HOBBIX
MyTeH COBEPIIICHCTBOBAHUS METOAMKH TTPETIOIaBAHMS:

- HUCTOJBh30BaHUE Pa3HOOOpA3HBIX (OpPM, METOIOB M MPUEMOB aKTHUBU3AINU
MO3HABATEIILHOMN JCSITCIIBHOCTH yUanuxcs (B T.4. HHTCPAKTUBHBIX );

- UCIOJIb30BAaHUE HATJIIIHOTO MaTepualia: TabiuIl, pUCYHKOB, CXEM, MPUPO/I-
HBIX MUHEPAJIOB, IEMOHCTPAIIHS OTBITOB;

- pellleHHe XMMUYECKHX PACUYETHBIX U IKCIEPUMEHTAIBHBIX 33/1a4 KaK METOJ
OOy4eHHS XUMHUH,

- KOMITbIOTEpHU3aIUsI O0yICHUS;

- HWCTIOJb30BAHKUE PA3TMYHBIX (POPM OpPTraHMU3AIMU CAMOCTOSTEIBHOU PabOTHI
CTYJICHTOB: WHJIUBUyaJIbHASI, TPYIIIIOBast, KOJUICKTUBHAS,

- OpraHu3aIys WHANBUAYATLHON padOTHl CTYJIEHTOB C YIETOM YPOBHS MOATO-
TOBKH;

- CUCTEMaTHYCCKUH KOHTPOJIb 3HAaHUH B TIporiecce oOydeHus (IIpoBepKa WHIIH -
BUJIyaJIbHBIX 3a/IaHUH, IPOBEJICHUE KOHTPOJBHBIX paboT, orpoca, mpuém radboparTop-
HBIX padoT).
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30



PELNEH3UA
Ha pa0o4y NporpaMmmy JucuMILInHbI MoayJib «b1.0.05 Xu-
mus» o HanpajaeHuo 35.03.10 — JlanamadTHas apxuTeKTy-
pa o HanpaBJeHHOCTAM (npoduisam) «JIanamadraoe npoek-
THPOBaHMeE U AU3aiiH», «JlanamadTHOE CTPOUTENHbCTBO U MH-
JKeHepus»»(KBaIu(puUKanus BbIIYCKHUKA — 0aKaJiaBp)

Cepérunoit .., mpodeccopom kadeapbl arpoHOMUIECKON, OMOJIOTUUECKOW XUMHH U pa-
muonorun ®I'BOY BO Poccuiickuii rocynapcTBeHHbld arpapHblii yHuBepcurer —-MCXA nmeHu
K.A. TumupsseBa, JOKTOPOM OHMOJIOIMYECKUX HayK (Jajee MO TEKCTY PEeLeH3EHT), MPOoBeJeHa pe-
neH3us padoueit nmporpammbl auctuIuinHbl «b1.0.05 Xumus» OIIOII BO no nampaBiieHuto
35.03.10 — JlanmmadTHas apXUTEKTypa, HampaBlIeHHOCTAM (Tipoduiisam) «JlanamadTHOE MPOEKTH-
poBaHue U Au3aiiHy», «JlanamadTHOE CTPOUTEIHCTBO U MHXKEHEpUs», «JlanamadTHas apXuTeKTypa
U DKO-JIOTHYECKOE TUIAHUPOBAHUE TOPOJICKOHN cpenbl» (OakanmaBpuar), paspadboranHoit B ®I'BOY
BO «Poccuiickuii rocynapctBeHHblil arpapubiii yauBepcuteT —-MCXA umenu K.A.Tumupsizea»,
Ha Kadenpe xumuu (pa3zpabotuuk — ['puroppeBa M.B, noneHt kadenpbl XumuM, KaHAUIAT
MeJaroru4ecKrx HayK).

PaccmoTpeB npeicTaBieHHbIC Ha PELEH3UI0 MAaTepUAIIbI, PELIEH3EHT MPUIIEN K CIIECTYIOIMUM
BBIBOJIAM:

1. IlpenbsiBnennas padouas mporpamma aucuurinabl «b1.0.05 Xumusy» (nanee mo Tekcty
[Tporpamma) cootBeTcTBYyeT TpeboBanusM PI'OC no Hanpasnenuto 35.03.10 — Jlannmadraas ap-
xuTekTypa. [IporpamMma comepKUT Bce OCHOBHBIE pa3JieNibl, COOTBETCTBYET TPeOOBaHUSIM K HOpMa-
TUBHO-METOANYECKUM JJOKYMEHTaM.

2. IlpeacraBnennas B [IporpaMmme akTyaabHOCTh Y4eOHOM TUCIUIUIMHBI B paMKax peain3a-
uuu OITOIT BO He moasieXuT COMHEHUIO — AUCIUIUIMHA OTHOCUTCS K 00s3aTeIbHON YacTu y4deo-
goro 1ukia — bl.

3. IIpencraBnennsie B [Iporpamme 1ienu TUCIUTIIMHBI COOTBETCTBYIOT TpeboBaHusiM OI'OC
Hanpasnenus 35.03.10 — JlanamadtHas apxuTekTypa.

4. B cootBerctBuu ¢ [Iporpammoii 3a aucuuminunoi «b1.0.05 Xumusy» 3akperniensl 3 Kom-
nerenuun. Jucuummmna «b1.0.05 Xumus» n npeacrasieHHas [Iporpamma cnocoOHBI peann3oBaTthb
UX B 00BSABIIEHHBIX TPEOOBAHUSX.

5. Pe3ynbrarel 00y4eHus, nmpeacrasieHHble B [IporpamMmme B KaTeropusx 3HaTh, yMeTh, Bia-
JI€Th, COOTBETCTBYIOT CHELU(PUKE U COJEP/KAHUIO AUCUUILIMHBI U JIEMOHCTPUPYIOT BO3MOKHOCTb
IIOJTy4€HUS 3asBJICHHBIX PE3YJIbTATOB.

6. O6mas Tpyaoémrocth quciuiuiHbl «b1.0.05 Xumus» cocraBiseT 3 3a4€THBIX €MHHIIBI
(108 gacoB).

7. Undopmaniisg 0 B3aMMOCBSA3M M3yYaeMbIX AUCLMILIMH ¥ BONPOCAM HUCKIIIOUEHUs TyOiu-
pPOBaHMS B COJEP)KAHUU JUCLUUIUIMH COOTBETCTBYET nAedcTBUTENbHOCTH. ucummimza «b1.0.05
Xumus» B3auMocBsizaHa ¢ apyrumu gucrumuiniamu OIIOIT BO u YyebHoro miana nmo Hampasiie-
Huto 35.03.10 — JlanamadTHas apXUTEKTypa U BO3MOKHOCTb yOJINPOBaHUS B COJEPKAHUU OTCYT-
CTBYET.

8. Ilpencrasnennas Ilporpamma mpeanosiaraeT HUCIOJIb30BaHME COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJOTHH, NCIOIB3YEMBIX MPHU pealu3aliy pa3IuuHbIX BUAOB yueOHOU paboTsl. Dop-
MBI 00pa30BaTENbHBIX TEXHOJIOTUI COOTBETCTBYIOT CTIEHU(BHUKE TUCIUITIIHBIL.

9. IIporpamma gucuurumbel «b1.0.05 Xumus» mpennonaraetr 3aHsATHS B WHTEPAKTHBHOMN
dopwme.

10. Bunsl, conepxanue U TPYI0EMKOCTh CaMOCTOSITEIIHHON Pa0OTHI CTYJICHTOB, MPE/ICTaB-
nenHble B [Iporpamme, COOTBETCTBYIO TPEOOBAHHSIM K MOATOTOBKE BBIITYCKHUKOB, COJIEPKAIIUMUCS
Bo ®I'OC BO nanpasnenus 35.03.10 — JlanamadgTHas apXUTEKTypa.
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11. IIpencraBieHusie U onucanubie B [IporpamMmme hopmbl TEKyIIeH OIEHKH 3HAHUHN (MHIIU-
BUJyalIbHBIC 3aJIaHUs, KOHTPOJIbHBIE PabOTHI, OMPOC, 3alIUTa Ta0OPATOPHBIX PabOT) COOTBETCTBY-
10T crenuduKe AMCUUIIIMHBL U TPEOOBAHUSAM K BBIITYCKHUKAM.

dopMa IPOMEKYTOUYHOIO KOHTPOJIS 3HAHUW CTYIEHTOB, IPELyCMOTPEHHas IIPOrpaMMOM,
oCyIecTBIIsIeTCs B (popMe 3a4éTa ¢ OLEHKOM, YTO COOTBETCTBYET CTATYCy MUCIHIUIMHBI, KaK JUC-
IUTITMHBI 00s13aTeIbHON YacTH yueOHoro nukia — b1 ®I'OC nanpasnenus 35.03.10 — Jlanamadt-
Hasl apXUTEKTYpa.

12. ®opmbl OLIEHKU 3HaHWM, TpeacTaBieHHble B [IporpamMe, COOTBETCTBYIOT crienupuke
JTUCITUTUIMHBL U TPEOOBAHMSIM K BBIITYCKHUKAM.

13. YuebHO-MeTonn4eckoe oOecrieyeHne JUCIUIUTMHBI MPEICTaBICHO: OCHOBHOM JINTEpaTy-
poit — 3 ucrounuka (6a30BbIi yUeOHUK B 2 4acTAX U MOCOOHE ISl CAMOCTOATENBHOM paboThI), 10-
MOJIHUTENIBHON JTUTEpaTypoil — 4 HaMMEHOBAaHHUS, METOANYECKUMH yYKa3aHUSMU — | MCTOYHUK, UH-
TEPHET pecypchl — 9 UCTOUHUKOB U cOOTBETCTBYIOT TpeboBanusaM PI'OC nanpasnenus 35.03.10 —
JlannmadTHas apXUTEKTypa.

14. MarepuanbHO-TEXHUYECKOE O00ECIEYCHHE IUCIMIUIMHBI COOTBETCTBYET CIEIUu(pUKe
muctuminiel «b1.0.05 Xumus» u obecrieynBaeT UCHOIb30BAaHUE COBPEMEHHBIX 00pa30BaTeNbHBIX,
B TOM YHCJI€ MHTEPAKTUBHBIX METO/IOB O0YUCHUS.

15. Meroanueckrue peKOMEHAAlNN CTYACHTaM U METOANYECKHE PeKOMEHAAINH TPerno/iaBa-
TEJISIM IO OpraHu3anuy O0ydYeHHs 10 AMCUUILUIMHE NAIOT NPEACTABICHUE O CIeU(HUKE 00ydeHHUs
o pucaumuinae «b1.0.05 Xumusy.

OBLIUE BBIBO/JbI

Ha ocHoBaHuu mpoOBeAEHHON pEIEH3UU MOXKHO CIeNaTh 3aKIIoYeHHe, 4YTO XapakTep,
CTPYKTypa U cojepxkaHue padboueil nporpammsl aucuuiinabl «b1.0.05 Xumus» OIIOII BO no
HanpasneHuto 35.03.10 — JlapmmadTHas apXuTeKTypa, HampaBieHHOCTAM (mpoduisim) «Jlanm-
madTHOE MPOEKTUPOBAHHUE M JU3aiiH», «JlanamadTHOEe CTPOMTENBCTBO W WHXKEHEpus», «Jlanm-
madTHasE ApXUTEKTYpa M 9KO-JIOTHYECKOe TUIAaHUPOBAHUE TOPOJICKON cpelbl» (KBadu(uKalus BbI-
MycKHUKa — OakanaBp), pa3paboranHas ['puropbeBoii M.B., nmomeHToM Kadenpsl XUMUH,
KaHIUAATOM IMeJaroruyeckux Hayk, cooTBeTcTByeT TtpeboBanusM PI'OC BO, coBpeMeHHBIM
TpeOOBaHUSAM HKOHOMHUKH, PbIHKA TPyJa U IO3BOJMT IpU €€ pealu3alud YCIEUIHO 00eCledYHTb
dbopMupOBaHUE 3aABIEHHBIX KOMIIETCHIIUH.

Penensent: Cepéruna 1.U., npodeccop kadeapsl arpoOHOMUYECKOH, OMOIOrMYECKONH XUMHUH U pa-
nuosoruu, Poccuiickuil rocyaapcTBeHHBIN arpapHblil yHuBepcutet - MCXA nMenun
K.A. TumupsizeBa, JOKTOp OHONOPHYCCKUX HAYK
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