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1. HEJIM M1 3AJJAYY JUCHUTLINHBI:

Heau: garp xuMukaMm (QyHIAMEHTAIbHBIC 3HAHUS B OOJIACTH TEOPUH M TPAKTHKHU
COBPEMEHHOMN OpPraHN4YeCKON XUMHUH.

3agaun:

—  pacCMOTPEHHE BOIPOCOB, CBSI3aHHBIX C HOMEHKJIATypOH, COCTaBOM, CTPYKTYpOH,
AJIEKTPOHHBIM CTPOCHHEM M XHUMHUYECKMMU CBOWCTBAMHU OCHOBHBIX KJIACCOB OPraHUYECKHX
COECIUHCHMH,

— JIaTh TOHATHS 00 OCHOBHBIX THIIAX MEXAaHW3MOB PEAKIMKA JUIsI Pa3IUYHBIX KJIACCOB
OPraHUYECKUX COCIUHECHUM;

— U3yYCHHE KiIacCU(UKAIMM OPraHUYECKUX PEAKIMi, THUIIOB PEareHTOB, YCIOBUHI
MPOBEJICHUS PEaKIIUH.

B pe3ynbrarhl u3yueHus JaHHOW JTUCHUIUIMHBI CTYJEHTHI I0JKHBI HAYYUTHCS OLICHUBATH
PEAKIIMOHHYIO CIIOCOOHOCTh PA3JIMYHBIX OPTaHUYECKUX COEIMHEHUN Ha OCHOBE 3JEKTPOHHBIX
3¢ (}EeKTOB, KHCIOTHOCTH W OCHOBHOCTH OpPTaHMYECKUX MOJICKYJd. KMeThb KOHKpETHBIE
MPEJICTABIICHUSI O METOAMKAX CUHTE3a Pa3IMYHbIX COCIMHEHUN U UCMOJIb30BaTh UX HA MPAKTUKE.

I1. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOHas JUCHHILTNHA «XUMHUS TeTEPOIUKINICCKUX COSIMHEHHIT» OTHOCUTCS K
0a30BoH (00s3aTEIIHPHON) YACTH MPOTPAMMBI.

2.2. J1y1s u3y4eHus TaHHOW y9eOHOM JUCIMILTHHBI HEOOXOIUMBI 3HAHUSI, YMCHHUS U
HaBBIKH, (POPMHUPYEMbIC TIPEIIECTBYOIIMMHU UCIUTUINHAMH

No i/m Kon nucuymnmabt HauMeHoBaHMe MpenIecTBYIOMUX TUCIUILUINH
1 b1.0.10 MaremaTuka
2 b1.0.19 Opraanyeckasi XUMHS
3 Bb1.0.23 Puznueckas XuMHsl. XUMUYECKasi TEPMOANHAMUKA
4 b1.0.18 DOU3NKO-XUMHUYECKIE METOAbI aHAIN3a
5 b1.B.04 du3nvecKkrue METOAbI NCCIICTOBAaHMS

2.3. Ilepedens mocnenyrOmMuX y4eOHBIX AMCIUIUINH, IS KOTOPBIX HEOOXOAMMBI 3HAHHS,
YMEHUS U HaBbIKH, (POpMUpPYEMbIe JaHHON y4eOHON AHUCIUITUHOM:
[TosrydyeHHbIe 3HAHUS, YMEHUS U HaBBIKKM HEOOXOAMMBI MPH JalIbHENUIIEM U3yUYE€HUN JUCIUILINH!
b1.B./IB.02.01 - «XuMus gekapCcTBEHHbBIX IpenapaToBy, 3HaHUE 3TOM JUCHUIUINHBI HEOOXO MO
npu JajipHeinieM oOOydyeHMHM B Marucrparype M aclHupaHType, a Takke B cdepax
npoeCCUOHATBHON  JIeATEIbHOCTU:  37paBOOXpaHEeHUE (CHMHTE€3 U KOHTPOJIb KadecTBa
JIEKapCTBEHHBIX MPENapaToB), XUMHS MPUPOJHOTO OPraHUYECKOrO ChIpbs (M3y4YE€HHE COCTaBa U
pa3paboTka crnocoOOB NepepadOTKH U MPAKTUYECKOTO HCIOJIb30BAHUS MPOAYKTOB M3 YIJI,
He(TH, IPUPOIHOTO Tras3a) u Ap.

I11. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI

IIporiecc ocBoeHMs OUCHMIUIMHBI HampaBieH Ha (QOPMHUPOBAHUE KOMIIETCHIIUH
(amemenTOB creayronmx kommeteniuii) B coorserctBur ¢ ®I'OC BO u OIT BO mo ganHomy
Hanpasienuio 04.03.01 «Xumus», npoduib: TeopeTudeckas U MPUKIaHAsS XUMHUSL.



IlepeyeHb NIAHNPYEMBbIX Pe3yJbTATOB 00yUYEeHHS 10 TUCHHUIIIMHE (MOIYJIIO0),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKEHUSI KOMIIeTeHIHi

KoMmnerennus

Nuauxkaropsl
KOMIIeTeHITH A

Pe3yabrarnl 00y4yeHus

ITK-4 CriocobeH nmpoBOIUTh
9KCIIEPUMEHTAIIbHBIE U
pPacyeTHO-TEOPETUYECKHE
UCCIIEIOBaHMS 10 3aJaHHOU
TeMe B BEIOpaHHOM 001acTH
XUMHH, XUMHYECKON
TEXHOJIOTHH U CMEKHBIX C
XUMHEH HayKax

[1K-4.2 TTpoBoaut
pPacYeTHO-TEOPETUUECKHIE
HCCIICAOBAHUS 110
3aJaHHOU TEME B
BbIOpaHHOM 00yacTu
XHMHUH

3HaeT: TEOPETUUECKUE OCHOBBI
0a30BBIX XUMUYECKUX
JTMCLUIUIAH (HEOPraHUYECKOH,
OpPTraHUYECKOM) M CIIOCOOBI UX
WCTOJIb30BAHUS TIPU PEIICHUH
KOHKPETHBIX XUMUYECKHUX 3a]a4
YMeeT: MPOBOAUTH TIEPBUYHBIH
aHaJIU3 Pe3yJbTaTOB C YYETOM
0OLINX 3aKOHOMEPHOCTEH,
(hopMyIHUpyeMbIX B paMKax
XUMHUYECKON HAYKH

ITK-5 Cnocoben Ha ocHOBE
KPUTHYECKOTO aHaIN3a
pesyinbratoB HUP
OIICHUBAThH TIEPCIICKTHBBI UX
MPAKTUYECKOTO TPUMEHEHUS
U IPOAOJDKEHUs padoT B
BBIOpPAHHOM 00JIaCTH XUMUH,
XUMHAYECKON TEXHOJIOTHU
WJIM CMEXKHBIX C XUMUEH
HayKax

I1K-5.2. Onpenensier
BO3MO’KHBIC HAIIPABJICHHUSI
pa3BUTHS PadOT U
MIEPCIICKTHBBI
IIPAKTUYECKOIO
MIPUMEHEHHUS TTOJTyICHHBIX
pe3yIbTaToB

3HaeT: CUHTE3 BELIECTB
Pa3IU4HOM NPUPO/Ibl; OCHOBHbBIE
JOCTOUHCTBA U HEJIOCTATKU
Pa3IMYHbIX METOJIOB
UCCIIeI0BaHUs CBOWCTB BEILECTB
U MaTepUaJIOB; IpaBUiIa U
HOPMBI TEXHUKH 0€3011aCHOCTH
npu paboTe ¢ XUMUYECKUMHU
peaKkTUBaMU U (PU3HMUECKUMHU
npubopamu

YMmeer: NpoOBOANUTE OJTHO- U
JIByXCTaJMMHbIE CHHTE3BI C
MCIIOJIb30BAaHUE TIPEUIaracMbIxX
METOAMK; paboTaTh Ha
CTaHIapTHOM XMMHUYECKOM
000pyTI0BaHUM

Buaiajeer: HaBbIKaMu pabOTHI €
COBPEMEHHBIMH XUMHUYECKUMHU
npubopamu, NpueMaMu
OpraHMu3ali METOAUKHU padboT
IIPH PELIEHUH TIOCTAaBICHHON
3a/1a4u




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUITVIMHBI

TpyroeMKOCTHb JUCHUIJIMHBI COCTaBJIsIeT 3 3aueTHbIe euHUIbI, 108 yacos,
B TOM 4HcJje 26 4yacoB Ha DK3aMeH.

4.1 Coz[epma}me AUCHUIIJIMHDBI, CTPYKTYPHUPOBAHHOC€ 110 TEMaM, ¢ YKa3aHUEM BHU/10B
y‘leﬁﬂblx 3aHATHI 1 OTBECACHHOI'0 HA HUX KOJIN4YEeCTBA aKaJACMHUYCCKHUX YaCcoB

Bunp! yueGHO#t paboThl, BKIItOUast
g CaMOCTOSTENBHYIO PabOTy 00yJaIONINXCST U
§ TPYIOEMKOCTh
° (B yacax)
§ = | KonraktHas pabota npernonaBatess ¢ Dopmer Texymero
8 - ] 06 KOHTPOJIA
o, 5 S B YHAIOMIUMUCS .
Ne 5 g g5 5 YCIIEBAEMOCTH;
/' Paznen AuCHMIIINHBY/ TEMBI S ° § 2 N Z Dopma
wn 3 § E L g E S qE s HPOMEKYTOYHOM
M z8 = 535% g8 58 aTTECTALIMU
=9 [ST =9 = 9 g2 s
= g g8 R O 28| 22 (no cemecmpam)
s | 2| SEE| % | 5B g
S E3 o o E
5 SE RS
= = o
1 | Beenenue 3 1 - -
Knaccudpukanus n
HOMEHKJIaTypa
2 yp 3 1 - 1 5 KOJUIOKBUYM
A30TUCTHIX
TETEPOIIUKIIOB
I'eTrepoapomaruuHOCT
3 | b ¥ TUIIBI 3 2 2 1 6 KOJUUIOKBUYM
reTEpPOaTOMOB
Peakiiumn
4 3 2 4 1 6 KOJUIOKBUYM
reTePOLUKIN3ALUN
Tayromepus
5 | reTepoLuKINYecKux | 3 2 2 1 6 KOJUIOKBUYM
COEAMHEHHI
Kucnotno-ocHOBHbIE
6 | cBoiicTBa a30TUCTHIX | 3 2 2 1 6 KOJUUIOKBUYM
TeTEPOLUKIIOB
DnekTpoduirHOe
3aMelIeHne
7 | (mpucoenuHeHue) y 3 2 2 1 6 KOJUIOKBUYM
aToMa a30Ta B
azoJsax, a3uHax
OnexrpoduiabHOe
MIPUCOCTUHEHIE
8 | (3Bamemenue) y atoma | 3 2 2 1 6 KOJUIOKBUYM
yriiepoia B a3ojiax,
a3MHax
HyxneopunsHoe
9 | 3amerieHue B 3 1 1 1 6 KOJUIOKBUYM
TeTEPOITUKIIaX
I'eTeponukinueckue
CUCTEMBI, KaK
10 | 3amectuTenu B 3 1 1 1 6 -
OpTraHUYECKUX
MOJIEKYJIax




Bupipl yueGHOM paboThI, BKIIFOUAs
g CaMOCTOATENbHYIO Pab0Ty 00y4alomuXcs 1
§ TPYIOEMKOCTh
o (B yacax)
=
S & | KourakTHas pabota npenopaBatess ¢ PopubI TeKymero
@ = o KOHTPOJIS
a S = o0y4aromuMucs
Ne N g g5 5 yCIIeBaeMOCTH;
0 /II Paznen AMCUMIUINHBLY/ TEMBI < ° § % N z dopma
3 § E g 2 E g . E s HPOMEKYTOUHOM
eal é e = é 8% . EE| 58 aTTecTalyuu
=] g g E & g 2 & g & (no cemecmpam)
£ = = Z3 28| =
= 5 o " :é = 8
= ©s 2
Bununbnbie
11 IMPOU3BOJHBIC 430JI0B. 3 1 1 6
Cunre3 C- u N- 1
BHUHNJIa30JI0B
[IpomexxyTounas
3 3 JK3aMeH
arrecranuia
Hroro yacos 4 18 18 3 10 | 59 36
4.2 TlnaH BHeayIMTOPHOM CaMOCTOSITEIbHOH PadoThl 00y4AIOIIUXCS M0 JUCIUTLINHE
CamMocTosTenpHas paboTa 00ydJaromuxcs Y4ebHo-
METOMYECKOe
Ha3Banwue paznena, . 3arpatel| OneHodHOE
Cemectp Bun camocrtositensHoO# Cpoxku obecrieueHme
TEMBI BpPEMEHHU| CPEICTBO .
paboThI BBITTOJTHEHHS (ac.) CaMOCTOSITENbHOM
) paboThl
Knaccuduxkarys u [ToaroroBka K VYuebHoe mocodue
HOMEHKJIaTypa KOJUTOKBUYMY IO TeMe «Oprannueckas
a30TUCTBIX «Knaccuduxanus u xumusi». Y. 1.

3 6  |KommokBuym
TeTEepPOIUKIIOB HOMEHKKJIaTypa

a30TUCTBIX
TETEPOITHKIIOBY

3 |lerepoapomatmuHocTs|[loaroroBka x YuebHOE mocooue

Y TUIIBI TETEPOATOMOB |KOJUIOKBUYMY II0 TEME 6 «Opranuueckas
«I"eTepoapOMaTUYHOCTh xumusi». Y. 1.
U THITBI TETEPOATOMOBY Komnoksuym

3 Peaxkuun IMoxaroroska x IIpakTukym no

TeTEePOIIKIA3AIIII KOJUIOKBHYMY TIO TEMe 7 OpTaHUYECKOH
«Peakuun XUMHA
TeTePOIMKIIN3AINI) KomnokBuym
3  |Tayromepus [MoaroroBka k KomnokBuym ([Ipaktukym no
TeTePOIMKINYECKUX  |KOJUIOKBHYMY TI0 TEME OpraHUYEeCcKOi
pout . yMy 1-18 uenens p
COeIMHEHU I «Tayromepus 8 XUMUH
TeTePOIUKINIECKUX
COEIMHEHUI
3 KucnoTHo-ocHOBHBIE Komnoksuym (IIpaktukym no
. IToaroroBka k .
CBOMCTBA a30THUCTHIX OpraHUYECKOM
KOJUTOKBUYMY TI0 TEME
TETEPOITMKIIOB XUMUH. Y4eOHoe
«KucnoTHo-0CHOBHBIE 8
» nocobue
CBOWCTBA a30THUCTHIX
eTEPOLIKIOB «Opranuyeckas
P xumusiy. Y. 1.

3 DnekTpoduiIbHOE IoxroroBka Komnoxsuym |IIpakTukyM no
3aMelleHe KOJUJIOKBUYMY IO TEME OpraHUYecKoi
(npucoenuuenne) y  |«3OnekrpoduibHoe XUMHUH. Y4eOHOe
aToMa a30Ta B a30J1ax, [3amelleHue 8 mocodue
a3uHax (mpucoenuHeHue) y «Oprannueckas

aToMa a30Ta B a30JiaX, xumus». Y. 1.
a3MHax»




CamocTosTenpHast paboTa 00ydJalomuxcs Yu4ebHo-
METOJMYECKOe
HasBanue pasnena, N 3atparsl| OueHouHoe
Cemectp Bun camocrosiTenbHOM Cpoxku obecrieueHne
TEMBI BpPEMEHH| CpEICTBO .
padoTEl BBITIOJTHEHHS (sac.) CaMOCTOSITENIbHON
' paboTsl
3 |OnexrpodunpHOE [MoaroroBka x Konnokeuym |[IpakTHKyM O
IPHUCOEIUHEHUE KOJUIOKBHYMY II0 TEME OpraHnYecKon
(3amerienue) y atoma |«3nekrpoduibHoe XUMHU. YdyeOHoe
yriaepoja B a3oliaX,  [IPUCOCIMHEHUE 8 mocobune
a3uHax (3amerenue) y atoma «Oprannueckas
yriepoja B a3ojax, xumusi». Y. 1.
A3MHAX»
Hyxneodunpaoe Komnoksuym |IIpakTukyM no
Y b IToaroroBska x y p Y N
3aMelIeHHe B OpraHNYecKon
KOJUIOKBHYMY IO TEMe
reTepOLHKIAX XUMHHU. Y4eOHoe
«HyxneopumsHOE 8
nocobue
3aMelleHue B
FeTEPOLHKAZX «OpraHnueckas
p xumus». Y.1.
BrogxkeT BpeMeHH caMOCTOSITeIbHOI padoThl,
NpeIyCMOTPeHHBIH Y4eOHBIM IUIAHOM JIsl IAHHOM AMCIMILIMHBI 59
(4ac)
4.3. ConepxxaHue pa3/iejioB U TeM TUCHHUILINHBI
TpynoemkocTsb
JYCIUIUINHEI 3
(3.e.)

HanvenoBanne | 1. BBeaenme. Poib coeauiHEHUH, COJAEpKAIUX TE€TEPOIUKINYCCKUC
OCHOBHBIX (hparMeHThI B pa3IMUHbIX CPepax KU3HEACATSIHHOCTH YeTIOBEKa.
pas3zenon 2. Knaccuukanus 1 HOMEHKJIATYPa a30THCTBIX FeTePOIUKJIOB.
(Motyeit) Posb rerepouKIM4ecKnX COEIMHEHUH B JKUBBIX CUCTEMAX. [ €TepOHKIIbI

Ha MUPOBOM PBIHKE HAYKOEMKOW XUMHH, TEXHOJIOTMH MAIOTOHHAKHBIX
MIPOJYKTOB U JIEKAPCTBEHHBIX cpeacTB. O01acTh MPUMEHEHUS
reTepOLMKINYEeCKUX coenHennit. Knaccugukanus 1 HoMeHK1aTypa
A30TUCTBIX FE€TEPOLUKIIOB, KOHCHCUPOBAHHBIX CUCTEM.

3. 'etepoapoMaTHYHOCTHL U THIIBI T€TEPOATOMOB

O0mue ¥ OTIMYMTENbHBIE MPU3HAKU  MOJEKYJISIPHOTO  CTPOCHMS
TeTepPOLMKIN-YECKUX M KapOOLUKIMYeCKHUX cucreM. HeapomaTtuueckue
TpeX-, YEPBIPEX- U CEMUWICHHBIE F€TEPOLUHUKIIBL. | eTepoapOMaTudHOCTh U
TUIBI TeTepoaToMoB. m-M30bITOUHBIE, T-AepUUUTHBIE U T-aM(OTepHbIE
rerepouukibl. Kpurepun apoMaTHYHOCTH: CTPYKTYPHBIE, CIEKTpaJbHBIC,
JHEpreTUYecKue, xumudeckue. KoandecTBeHHas OLEHKAa apOMaTUYHOCTH
a30JI0B U a3UHOB.

4. Peakumu rerepouyKJIM3aNuu

Peakiuun reTEePOIUKIIN3ALIAH. Knaccudukanmus, MEXaHHU3MBbI,
TEPMOJUHAMUKA. DJIEKTPOJUTUUYECKUE PEAKIUU: aTUTUBHAS TayTOMEpHUS
0e3 Murpanuu, C MUTpalMed, reTepouukIn3anus. JumomsipHoe

LIUKJIONPUCOETUHEHNE. MeXaHU3Mbl 3JIeMeHTapHbIX cTaauil. KoHkpeTHbIe
MPUMEPHl CHHTE3a MATHYWICHHBIX T€TEPOIMKIOB C OJHUM TETepPOaTOMOM
(pypansbl, THODEHBI, TUPPOIIBI), a30JI0B (MUPA30IbI, UMHIA30JIbI, THA30JHI,
OKCa30JIbl, TPUA30JIbl, OKCAINA30JIbl, TETPA30JIbl), Q3UHOB (TUPUIUHBI, 11-,
TpU- M TE€TPa3UHbI), KOHJCHCUPOBAHHBIX CUCTEM (MHJ0JIbI, OeH30(ypaHbl,
0eH30THO(EHbI, XMHOJIUHBI), TUPUMUIUHOB U ITyPUHOB.

5. TayTomepusi reTepolMKJINYECKUX COeJUHEHU I




TayToMepusi reTepOLUKINYECKUX COCAUHEHUN B PacTBOPAX U B ra30BOU
¢aze. OnpeneneHre NOHATUN TayTOMEPUH U U30MEPUN MPUMEHUTENBHO K
rerepounkiaM. IIpoToTponHasi, aMUHO-UMHUHHAs, KETO-€HOJbHAs, THUOH-
THOJIbHASA, THUJIPOKCH (THOJ)-LIBUTTEPUOHHAs TayToMepuu. BrusHue
IpUpPOABl cyOCcTpaTa W pacTBOPUTENS] Ha TayTOMEpPHBIE DPAaBHOBECHUS.
DKcIlepUMEHTAIIbHbIE METO/Ibl HCCIIE0BAHMSI TAYTOMEPHH.

6. Kuc/j0THO-0CHOBHBIE CBOMCTBA a30THCTBIX IeTePOLUKIOB
KucnoTHO-0CHOBHBIE CBOMCTBA a30TUCTHIX T€TEPOLIMKIIOB B I'a30B0il (haze u
B pacTBopax. BiMsHue uucna aroMoB a30Ta, 3aMECTUTEIEN B LIMKIIE Ha
KOHCTAaHThl OCHOBHOCTH M KHCJIOTHOCTH a30JI0B M a3MHOB. B3aumocBs3b
KOHCTAHT KHCJIIOTHOCTHU M OCHOBHOCTH. (OCOOEHHOCTH 3IIEKTPOHHOTO
CTPOEHHUSI HEUTPaJbHBIX M 3apsOKEHHBIX (QHHMOHOB M NPOTOHMPOBAHHBIX
(hopM) TeTEePOITUKIIOB.

7. daexkTpoduiabHoe 3aMelieHUe (MPUCOEeTUHEHNE) Y aTOMA a30Ta B
a3oyiax, a3mHax.  OJJeKTpoUIbHOE 3aMelIeHe (IPUCOSMHECHUE) Y
aToMa a30Ta B a30JIaX U a3uHax. AJKWIMPOBaHUE TeTpa3osioB. CTpoeHue u
(hOpMEI CYIIECTBOBAHUS T€TEPOIMKIMYECKOTO CyOCcTpaTa,
ANEeKTPO(UIBHOTO peareHTa. BinsHue peakimoHHON Cpeibl Ha CKOPOCTh U
CEJIEKTUBHOCTh JEKTPOPUIBHBIX PEAKIUI C reTepO-IHUKINYECKUMU
cyoctparamu. Karanus a1eKTpopHUIbHBIX PEaKInii C y9acTHEM
TETPa30JI0B: KUCIOTHBIN, OCHOBHBIN, MEK(a3HbIH.

8.2s1exkTpoduiIbHOE 3aMellieHNe Y aTOMA YIJIepoAa B a30J1aX U a3HHaX
OnexktpoduiabHOE 3aMelleHHe Yy aTroMma yriiepoja B muppoie, (ypane,
tHo(eHe, a3071ax 1 a3uHax. BiusHIe mpupoabl reTepoaTromMa Ha aKkTHBHOCTh
IeTEePOLMKIIOB B PEaKLUAX 3JIEKTPOPHIBHOTO 3aMEIEHUS U CEIEKTUBHOCTh
peakuuii

9. HykneodguiabHoe 3aMelieHHe B TeTePOIUKIAX

HyxneodunsHoe 3amenienue B rereponukiax. Mexanuszmel AE, EA u AEa.
HyxneodunpHoe 3amelieHne BOJOpOJa U rajloT€HOB B a3MHaX, MHUPPOJIE,
dbypane, Tnodene u azonax. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINU,
peakuuu J(unsca-Anpaepa ¢ y4acTHEM T'€TEPOLUKINYECKUX COCINHEHUN.
10. I'eTreponuk/INYecKHE CHCTEMbl KAK 3aMeCTUTE]H B OPraHNYecKUX
MOJIEKYJIaX. ['eTepolUKINYeCKHE CHUCTEMBI KaK 3aMECTUTEIM B
OpraHMYECKUX MOJIeKyJaX. BiusHue uucia rerepoaroMoB Ha 3HAYECHMS
ANEKTPOHHBIX KOHCTAHT a30JIMJIbHBIX U Q3UHUJIbHBIX 3aMECTUTEIIEH.

11. BunuibHble Npon3BoAHbIe a30/10B. CuHTe3 C- u N-BMHM/1230J10B
BununbHble mpon3BoiHble a300B. CunTe3 C- u N-BUHMIAa30710B U UX
nosnnMepu3anusi. KapOorenHble ¥ reTepolenHble MOJIMMEPHI ¢ a30JIbHBIMU
LUKJIAMHU.

®opmsbl
TEKYILEro
KOHTPOJIA

VYcTHBIN 0npoC, KOJUIOKBUYMBI

®opma
[IPOMEKYTOYHOU
aTTecTaluu

DK3aMeH

4.3.1 llepeyeHb NPaAKTHYECKUX 3aAHATHI U JIAa0OPATOPHBIX padoT

No
/1t

(Mot Jst)

Ne paznena u TeMbl
JIACIMITTHHBL

TpynoeMkocTh

HanmenoBanue 1abopaTopHBIX paboT (uac.)

Ore
HOYH
dop
MHpP
yem

I




Bcero
4acoB

W3 Hux
MPaKTUYECKast
MOJArOTOBKA

I'erepoapomar | IIpusHaku u kpurepuu 2
WYHOCTh U apOMATHUYHOCTH, TUIIBI FETEPOATOMOB.
THUIIBI CTpyKTYypHBIH, CHEKTPAIbHBIN,
reTepOaTOMOB | SHEPreTUYECKUN U XUMHYECKUI
KPUTEpUU apOMATHUYHOCTH. Pacyer
apOMa-TUYHOCTH I€TEPOLIMKIIOB
(xommbroTEp — pazaen Ne2
00yyJaromen CUCTEMBI)
Peaxnuun O06pa3oBaHue TeTePOLUKINIECKOM 4
rerepounkinsa | cucrembl. Kiaccudukanus oOCHOBHBIX
17071 IIPOLIECCOB. DIEKTPOIUTHUECKUE
peakuuu — aJAUTUBHAS TayTOMEPUs
0e3 MUrpalum, ¢ MUTpaIuei,
rerepouukizanus. JunoiaspHoe
HUKJIO-TIPUCOEeIMHEHNE. MEeXaHU3MBbI
aJIEeMEHTapHBIX cTaauid. Pazoop
KOHKPETHBIX IPUMEPOB (KOMIIBIOTED —
paznen Ne3 oOyyJaronieil CUCTEMBI)
TayTomepus Tayromepus. OmpejeneHne MOHATHH | 2
FEeTEPOLUKINY | TAYTOMEPUH u HU30MEepuHn
€CKHX IPUMEHUTEIBHO K  TeTepOLUKIIaM.
COEIMHEHU I [Iporo-TpomnHas, aMUHO-UMUHHAas,
KETOCHOJIbHaS, TUOH-TUOJIbHAS,
THJIPOKCH(THOI)-IIBUTTEPUOHHAS
TayTOMEPUHU
Brnusinue npupossl cydcrpara u
pacTBOPUTENS HA TAyTOMEPHbBIE
paBHOBecHs (KoMIbloTep — pazaen Ned
00yyJaromiel CUCTEMBI)
Kucnortso- KucnoTHO-0CHOBHBIE CBOICTBA. 2
OCHOBHBIE KHcnoTHOCTh 1 OCHOBHOCTH a30J10B B
CBOMCTBA ra3aBoi Qase U B pacTBopax. BiusiHue
a30THCTHIX YKCclia aTOMOB a30Ta, 3€MECTUTENEN B
reTEPOLMKIIOB | T€TEPOLUKIIE, CPEbl HA KOHCTAHTBI
KHCJIOTHOCTH U OCHOBHOCTH a30JI0B.
B3auMoCBsI3p KOHCTAaHT KUCIOTHOCTH
Y OCHOBHOCTH. ['eTeponukiInyeckue
ciabble ocHOBaHUS. OCHOBHOCTD
A3MHOB.
Onexrpoduns | ['ereporuknnyeckue CUCTEMBbI KakK 2
HOE 3aMECTUTENIN B OPTaHUUECKUX
3aMelleHne MoJIeKyJaxX. DJIeKTpoHHbIE () EKTI,
(mpucoenuHEeH | 3HAYEHUS IEKTPOHHBIX U
ue) y atoMa MIPOCTPAHCTBEHHBIX KOHCTAHT JJIs
a3oTa B aHaiu3a B paMkax ypanenui JICO

a30Jiax, aduHax

(xomnbroTEp — pazaen NeS
00y4Jaromen CUCTEMBI)

Y CTHBIH ONPOC, KOJUTOKBIYMBI

[1IK-4,
[1K-5




7 | Dnextpoduis | DnekTpoduIbHOE 3aMelIeHne 2
HOE (mpucoeauHEHNE) Y aTOMOB a30Ta
MPUCOSANHECHHN | TETEPOLIUKIIOB. AJIKHIIMPOBaHUE,

e (3amenieHue) | auuiIu-poBaHKe, dICKTPOPUITHLHOE

y aroma aMUHUPOBAHUE, OKCU- U

yrieposa B amMuHOMeTHIMpoBanue. CTpoeHue u

a3oJiax, a3uHax | (OpPMBbI CyIIECTBO-BaHUS
TeTEPOIMKINYECKOTO CyOCcTpara,
ANIEKTPOPUIBHOTO peareHTa. BnusHue
PEaKIIMOHHOM Ccpelibl HA CKOPOCTh U
CEJIEKTUBHOCTH JIEKTPOPHIBHBIX
pEaKIHii C reTePOUKINYECKUMHU
cybctparamu. Karanus
AIIEKTPO(MUITBHBIX peaKIuii ¢
Y4aCTHEM TEeTEPOIUKINICCKUX
CyOCTpaTOB: KUCJIOTHBII, OCHOBHBIH,
Mex(ha3HbIN (KOMIBIOTEP — pa3ies
Ne6 oOyuaromieii cucTeMbl)

8 | Hykneodpwien | HykneoduimsHoe 3amemnieHue aroma 2
0€ 3aMeIlleHHE | BOJOPO/Ia B TETEPOAPOMATHUCCKUX
B cucremax. Peaximu N, O u C-
TETEPOIMKIIAX | HYKJICO(PHIIOB C

reTepoapoMaTUYECKUMU CyOCTpaTaMu.
MexaHu3Mbl HYKI€O(DUITBHOTO
3aMeIIeHUs aTOMa BOJIOPO/Ia.
(koMmbrOTEp — pazaen Ne7
00yyJaromen CUCTEMBI)

9 | I'ereporuknnu | ['eTeponukianyecKue CUCTEMBI KaK 1
€CKHe 3aMECTUTEIIA B OPTaHMIECKHUX
CUCTEMBI, KaK | MOJIEKyJax. DIEeKTPOHHbIE (D PEKTHI,
3aMECTUTENIH B | 3HAYCHHUS SJICKTPOHHBIX U
OpPraHUYECKUX | MPOCTPAHCTBEHHBIX KOHCTAHT JJIS
MOJIEKYJIax aHajm3a B paMkax ypanenuit JICO

(xommbroTep — pazaen NeS5
00yyJaromen CUCTEMBI)

10 | BununbHble CuHTE3 BUHWIBHBIX POU3BOIHBIX 1
npousBojHble | a30y10B. CunTe3 C- u N- BUHHIIa301108B,
a30JI0B. peakimonHas crocooHocts C- u N-
Cunre3 C-u BUHUJIA30J10B. BinsiHue Ha
N- peakimonHaro cnocodHocts C- u N-
BHHMJIA30JIOB | BUHMJIA30JIOB KOJIMYECTBA U TTPUPOJIBI

reTepoaToMoOB B IHKIIE, a TCAKKE
TI0JIO’KEHUSI BHHUJIbHOW TPYIIITHL.

4.3.2. Tlepeuenb TeM (BONMPOCOB), BHLIHOCHMBIX HAa CaMOCTOSITEIbHOE W3y4eHHUe
CaMOCTOSITeILHOH PaGoThI CTY/IEHTOB

Ne | Tema 3anaHue dopmupyemas NAK
KOMIICTEHITHS
1 | Knaccuduxauusa | [ToaroroBka K KOJUIOKBUYMY 10 [1K-4 [1K-4.2
1 HOMEHKKJarypa | Teme «Knaccubukauus u [IK-5 I1K-5.2
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A30THCTHIX HOMEHKKJIATypa a30TUCTBIX
reTepPOLUKIOB reTePOLIUKIIOBY
I'erepoapomarnu | IToaroToBka K KOJJIOKBUYMY I10 [IK-4 [1K-4.2
HOCTb U THIIBI Teme «I'eTepoapoMaTHYHOCTh U I1K-5 [1K-5.2
reTepoaToMoOB THUIIBI TETEPOATOMOBY
Peaxuun [ToaroToBKa K KOJUTOKBHYMY 10 [1K-4 [1K-4.2
rerepouukiIn3any | teme «Peakunu [IK-5 IK-5.2
u reTePOLIUKIN3ALUN
Tayromepus IToaroTroBKa K KOJUIOKBUYMY 110 [IK-4 [1K-4.2
reTeponukiInueck | Teme « Tayromepus I1K-5 [1K-5.2
WX COCIMHCHUN TeTePOIMKITHYECKUX
COEIUHEHUI)
Kucaorso- [ToaroroBka K KOJJIOKBUYMY 1O TTK-4 IIK-4.2
OCHOBHBIE yMy [1K-5 [1K-5.2
. TeMe «KucnoTHo-0CHOBHBIE
CBOMCTBa .
CBOWCTBA a30TUCTHIX
a30THCTHIX
reTePOLIUKIIOBY
T'eTEPOIMKIOB
I7eKTpOdHILHOE [ToaroroBka K KOJUIOKBHYMY I10 ITK-4 1K-4.2
3aMeleHne yMy [IK-5 IK-5.2
TeMe «DIEKTPOPIIbHOE
(mpucoenuHeHue)
3aMenieHue (MIPUCOSANHEHHE) Y
y aroma a3ora B
aToMa a30Ta B a30J1axX, a3MHAX»
a30J1ax, a3uHax
OnexrpoduibHoe | [ToaroToBKa K KOJUIOKBUYMY IO [IK-4 [1K-4.2
MpUCOEAUHEHHE | TeMe «DIeKTpoduibHoe [IK-5 IIK-5.2
(3amerienue) y MIPUCOCIUHEHUE (3aMEILICHHE) Y
aToMa yriepojia B | aToMa yriepojia B a30Jax,
a3oJax, a3MHax a3MHAX»
8 | Hykneopwmibnoe | IloaroroBka K KOJUIOKBUYMY 1O [IK-4 [1K-4.2
3aMEIIEHUE B teme «HykneopunbHoe [K-5 [1K-5.2
TeTEPOIMKIIAX 3aMeIIeHUE B TeTEPOITUKIAX)

4.4, MeToauueckue YKa3aHus 110 OpraHusainum CaMOCTOSITENbLHOM paﬁoTbI CTYAEHTOB

CamocTosiTenbHast paboTa CTYJIeHTOB BceX ()OPM M BHJIOB OOYUCHHS SBISCTCS OJHUM W3
00s13aTeNBbHBIX BHJIOB 00pa30BaTENbHON JEATENBHOCTH, OOECHEUMBAOIICH pean3aluio
TpeOoBanuii denepabHBIX TOCYJAAPCTBEHHBIX CTAHIAPTOB BBICHIETO MPOPECCHOHATHHOTO
oOpazoBanus. CorjacHo TpeOOBaHHSIM HOPMATHBHBIX JOKYMEHTOB CaMOCTOsTENbHas pabora
CTYJICHTOB SIBJIICTCS 00s3aTeIbHBIM KOMIIOHEHTOM O0pa30BaTEBHOIO MpOIecca, TaK KaK OHa
ofOecrieunBaeT 3aKpelUIeHHE TONyYaeMbIX Ha JIGKIIMOHHBIX 3aHATHSAX 3HAHUH TMyTeM
MPHOOPETEHUSI HABBIKOB OCMBICIICHUS W PACHIMPEHUS WX COJCP)KAHUS, HABBIKOB PEIICHUS
aKTyaJIbHBIX Mpo0seM GOpMUPOBaHUS OOMIEKYIBTYPHBIX M MPOPECCHOHATHHBIX KOMIIETECHIINH,
HAYYHO-HCCIIeIOBATEIILCKOM JICITeTLHOCTH, TIOATOTOBKH K CEMHHApaM, J1a00paTOpHBIM padboTam,
chaaue 3a4eToB M 9k3amMeHoB. CamocTosTenbHas padoTa CTyAEHTOB NPEACTaBIseT COoOOM
COBOKYITHOCTh ayJHWTOPHBIX M BHEAYJAUTOPHBIX 3aHATHHA W padboT. CamocrosTenbHas padora B
pamMKax o0pazoBaTEIBHOTO MPOIECCa B BY3€ peIlaeT CICAYIOIINE 3aJaun:

— 3aKpeIUiCHUEe W PACIIUPECHUE 3HAHWH, YMEHHH, MOJYYCHHBIX CTYICHTAMH BO BpeMs
ayJIMTOPHBIX W BHEAYIUTOPHBIX 3aHATHH, MPEBpAlIEHHE HUX B CTEPEOTUIIBI YMCTBEHHOW U
(UBUYECKON NeITeTbHOCTH;

— MPUOOPETEeHHE JOMOIHUTENBHBIX 3HAHUW W HABBIKOB IO IUCIUIUIMHAM Yy4eOHOTO
IJ1aHa;

— (dopmupoBaHMe © pa3BUTHE 3HAHWI W HABBIKOB, CBS3aHHBIX C HAay4YHO-
HCCIIEN0BATENLCKOM IeITEILHOCTBIO;
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— Ppa3BUTHE OPHUEHTAIMM M YCTAaHOBKH HAa Ka4eCTBEHHOE OCBOEHHE 00pa3oBaTebHOU
MPOTrpamMMBbl;

— pa3BUTHE HABBIKOB CAMOOPTraHU3aAlINH;

— (opMHpOBaHHE CAMOCTOSTEIHPHOCTH MBIIUICHUS, CIIOCOOHOCTH K CaMOPAa3BHUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO U CAaMOPEATN3ALINY;

— BbIpa0OTKa HaBBIKOB A(P(PEKTUBHONH  CAMOCTOSTENBHOW  MpodecCHOHATbHON
TEOPETHYECKOM, MPAKTUUECKON U yIeOHO-UCCIIeI0BATEILCKON JEATEIbHOCTH.

CamocrositenbHass paboTa CTYJEHTOB, CBsI3aHHAsE C TOJTOTOBKOM IO 3aKpEIUICHUIO
TEOPETHYECKOr0 MaTepralia B BUAC KOHTPOIbHBIX pad0T, TECTOB, YCTHBIX OMPOCOB IPOBOJIUTCS
BO BHEAYJIUTOPHOE BPEMSI.

B yuebGHOM mporecce MPEAyCMOTPEHO IHPOKOE HKCIOJb30BaHUE AaKTUBHBIX U
WHTEPAKTUBHBIX (DOPM IMpOBENEHUs 3aHATUH (CEMHUHAPOB B JHAIOTOBOM PEXKHUME, JTUCKYCCHH,
KOMITBIOTEPHBIX CHUMYJISIIIMNA, pa3bopa KOHKPETHBIX CHUTYyallMil, TPYIIOBBIX JHCKYyCCHI) B
COUCTAaHWM C KOHKPETHOH HAyYHO-UCCIICIOBATEILCKON paboToil B obnmactu xumun. OgHON U3
OCHOBHBIX aKTUBHBIX (hOpM 00yUeHUsl, CBI3aHHBIX C BEIEHHEM TOTrO BUa (BUIOB) ACSATEIbHOCTH,
K KOTOPBIM TOTOBHUTCSI MarucTpaHT (HAy4HO-HCCJIEIOBATEIbCKOW M HAYy4HO-TIEJAarOru4ecKoil),
ABIISIETCSl CEMHHAP, K paboTe KOTOPOTO MPUBJIEKAIOTCS BEAYIINE UCCIIEOBATENN U CIICIIHATNCTHI-
MPaKTUKH,

B ®BIOY BO «MI'Y» opraHu3zanus CcamMOCTOSTEIBHOM paboThl CTYJEHTOB
pernamentupyercs [looxeHneM o caMOCTOSTENBHON pabOTe CTYNEHTOB, IPUHATHIM Y UYEHBIM
coserom UT'Y 22 mronsa 2012 r.

4.5. IlpumepHasi TeMATHKA KYPCOBBIX padoT (IIPOEKTOB)
[To maHHOI TUCHUILTMHE BBIIOJIHEHUE KYyPCOBBIX TPOEKTOB (paboT) He MpeaycMaTprUBaeTCs.

V. VYUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIEYEHHUE
JUCHUILIMHBI (MOLYJIS)

a) OCHOBHAasl JIUTepaTypa

1. HekoHaeHcupoBaHHbIE BULIMHATIBHBIE TPUA30JIbL: CIIpaB. mocodue / IpkyT. roc. yH-
T ; cocT. T. B. 'omo6okosa [u ap.] ; pei.: A. @. munar, I'. A. I'apees. - Upkyrck : U3a-Bo UT'Y,
2012. - 133 c.; 21 c™. - bubnuorp.: c. 133.

2. DOpensmireiia O. A., @unkensinreidin b. JI., TIpoitnakoB A. I'. u ap. Opranuueckas
xumus: B 2 4. Y. 2. Hykneopunbsnsle peakiun — Mpkytek: U3n-Bo UpkyT. roc. yH-ta — 2014 — 95
c.

3. Tpasenp ®.B. Opranuueckass xumus: yueOHoe rnocobue st By3oB. T.1 - 3-e u30.
(21.)— M.: U3a-Bo bunowm. JlaGoparopus 3nanuit — 2013 (Pexxum nocrymna: 9bC «M3naTenscTBo
«JIaHbBY)

4. TpaBenp ®@.B. Opranmueckas Xxumus: ydeOHOe mocodme st By3oB. T.2 - 3-e u30.
(a21.)— M.: N3a-Bo bunowm. Jlaboparopust 3nanuit — 2013 (Pexxum noctymna: SbC «31aTenscTBO
«JIanby)

5. Tpasenp @.B. Oprannyeckas xumusi: yueOHoe mocodue s By3oB. T.3 - 3-e u3z0.

o11.)— M.: U3n-Bo bunom. Jlaboparopus 3nauuii — 2013 (Pexy =IBC JTaTETbCTBO
(51.) paTop @
epeno ¢ Haol
] &
0) 1OMOJIHUTEJILHAS JINTEPATypa -

«Jlauby) Ce

1. 3agaym mo opraHUYECKON XUMHH C pereHusMu: yaeo. mocooue / A. JI. Kypi [u ap.].
- 2-e u3A., uctp. - M.: bunom. JIa6. 3nanuit, 2006. - 264 c. (Pexxum noctyna: 9bC «M3naTenbcTBo
«JIanby)
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B) epUOAMYECKH e U3TAHNS (NPU HeodXo0umocmu)
r) 0a3bl JaHHBIX, HHGOPMAIIMOHHO-CIIPABOYHbIE H TOUCKOBbIE CHCTEMBI

http://www.chem.msu.su/ - mopran xumuueckoro oopasosanus Poccun

http://www.chem.msu.su/rus/elibrary/

DnexkTpoHHas oubmnoreka mo xumuu http://www.chemistry.narod.ru/

Mup xumuu http://www.chem.km.ru/
http://www.informika.ru/text/database/chemy/START.html DaekTpoHHBIH CIIPaBOYHUK

"Xumust it Bcex"”
http://www.uic.ssu.samara.ru/~chemistry/index.htm Opranndeckas Xumus
http://formulad4.narod.ru/ Opranuueckast XUMHsI

http://www.chem.msu.su/rus/teaching/yurovska/welcome.html Xumus
reTePOLMKINYECKUX COCTMHEHUI

B cootrBerctBumn ¢ m. 4.3.4. ®I'OC BO, oOyuaromuMmcsi B TeUYE€HHE BCEro Iepuoja
oOyueHHust oOecriedeH HEOTpaHMYCHHBIH J0ocTyn (YHaJeHHBIH JOCTYH) K  AJIEKTPOHHO-
OMOTMOTEYHBIM CHCTEMAaM:

1. OrtkpeiTass »snekTpoHHass 0a3a pecypcoB U HCCIEAOBaHUN «YHUBEPCUTETCKAs
unpopmanmonnas cucreMa POCCUS» [DnexTpoHHblid pecypc] : caiit. — Pexum
nocryna: http://uisrussia.msu.ru GeccpovHbIii

2. TocynapctBenHass wuHpopManmoHHass cucreMa «HanuoHanbHas 3JIEKTpPOHHAsS
Ooubmmoreka» [DIeKTpOHHBIN pecypc] : caldT. — Pexxum moctyma: http://H36.pd. 6eccpounbrii

3. Hayunas snexktponnas 6ubnuorexa « ELIBRARY.RU» [DnekTpoHHBIH pecypc] : CailT.
— Pexxum nocryma: http://elibrary.ru/defaultx.asp. - Kontpakr Ne 148 ot 23.12.2020 r. AkT oT
24.12.2020 r. cpok neiictus mo 31.12. 2021 r. moctym: http://elibrary.ru/

4. OBbC «MzpatenbctBo Jlans». Kontrpakr Ne 100 ot 13.11.2020 r. Akt Ne 671 or
14.11.2020 r.; Cpoxk aeiictust mo 13.11.2021 r. moctym: www.e.lanbook.com

5. Kontpakrt Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok neicTBus
no 13.11.2021 r. goctym: www.e.lanbook.com

6. DOBC DU3 «bubmmorex». ['ocymapcTBennsiit koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnmnotex». Jlunensnonnoe cornamenue K [ocymapctBeHHOMYy KoHTpakty Ne 019 or
22.02.2011. Anpec noctyna: https://isu.bibliotech.ru/ Cpok aeicTBus: 6ecCpOYHBIIA.

7. OBC «Pykont» Konrpakt Ne 98 ot 13.11.2020 r.; Akt Ne 0K-5415 o1 14.11.20 1. Cpox
neicteus o 13.11.2021r. moctyn: http://rucont.ru/

8. DBC «Aiibykc.py/ibooks.ru» Kontpakt Ne 99 ot 13.11.2020r.; Akt Ne 99A or
13.11.2020 r. Cpoxk neiictust mo 13.11.2021 r. mocryna: http://ibooks.ru

9. 00O «3nexrponHoe mznarenscTBo FOpaiity. Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepegaun Ne 3263 ot 18.10.2020; Cpox pgeiictBus mno 17.10. 2021 r.
nocryi: https://urait.ru/ Jlunensuonnsiit kouTpakt Ne 04-E-0258 ot 20.09.2021r. AkT npuema-
nepemaun Ne 5684 ot 18.10.2021; Cpoxk aeiicteus mo 17.10. 2022 r. goctym: https://urait.ru/

10. OO0 «MBUCy», kontpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpox
neicteus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://dlib.eastview.com

11. OO0 «M [ «I'pebennukoBy, koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok geiictBus ¢ 01.01.2021 mo 31.12.2021 r. noctyn: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI
6.1. YueOHo-1a00paTopHOe 000py/10BaHMeE:!

ITomemienus JJIsA IMPOBCACHUA JCKIIMOHHBIX )51 J'Ia60paTOpHLIX 3aH}ITI/II71,

YKOMIUIEKTOBaHHbIE HEOOXOIUMBIM 000pyJOBaHMEM, NpUOOpHOHM 06a30il M peakTHUBaMH, a
UMEHHO:
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http://www.chem.msu.su/
http://www.chem.msu.su/rus/elibrary/
http://www.chemistry.narod.ru/
http://www.chem.km.ru/
http://www.informika.ru/text/database/chemy/START.html
http://www.uic.ssu.samara.ru/~chemistry/index.htm
http://formula44.narod.ru/
http://www.chem.msu.su/rus/teaching/yurovska/welcome.html
http://uisrussia.msu.ru/
http://нэб.рф/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

- ayauTOpHH,

OCHAIIICHHBIC MYJIbTUMEIUUHBIMU  CPEACTBAMHU,

JUISL  TIPOBEACHUS

ayJTUTOPHBIX M MPaKTHYCCKHUX 3aHsaThil (aya. 5, 6, 402, 423, 426);
- maboparopHble IpakTUKyMEbI (aya. 440, 442, 443, 313) o opraHMYEeCKOi XUMHH, OCHAIIEHHBIC
CJIeIyIOIIUM 000PY/I0BAHUEM:

Ne /i HanmenoBanue KonnuectBo
1. [TepcoHaIbHBIC KOMITBIOTEPHI 3

2. MynbTUMEAUINHBIA IPOEKTOP 1

3. Ta0auiBI-CXeMBI 10

O6mmit doHa BKIOYAET y4eOHMKHM W y4eOHBIE TOCOOHs, CIpaBOYHAs JUTEpaTypa,
SHIMKJIONENH — YHUBEPCAIbHBIC H OTPACIIEBhIC, SJIEKTPOHHAs 00y4aromiasi mporpamma « OCHOBBI

OpFaHquCKOﬁ XUMHNIN»

HaumMeHoBaHMe crienManbHbBIX
MOMEIIEHNUI U TIOMEIICHUN I
CaMOCTOSTETFHON pabOTHI

OCHAIIIEHHOCTH CITELIHAIbHBIX
MOMEILEHUH U TIOMEIEHUN IS
CaMOCTOSTENIEHON pabOTHI

[lepeueHb NULIEH3UOHHOTO
MIPOTPaMMHOTO 00eCTICICHHUS.
PekBH3HUTHI MOATBEPKAAIOIIETO
JIOKYMEHTA

CrnenuanbHble TOMELICHHUS:
VYueOHast ayauTOpHs I
MIPOBEACHUS 3aHATUI
JIEKIIUOHHOI'O U CEMUHAPCKOI0
THIIA, TEKYIIETO KOHTPOJLS,
IIPOMEKYTOYHOH aTTeCTaluu.

Aynutopust o6opymoBaHa
CTICIUAIM3UPOBAHHON yUeOHOU
MeOeNbI0, TEXHUYECKUMHU
CpeICTBaMU O0YUCHUS, CIyKaIUMH
VTS IpeZICTaBJICHUS HHDOpMAIHH
60IBII0H ayAUTOPHUH:
Hoyt6yk(AserAspirev3-5516
(AMDA10-4600M 2300 Mrm)) (1
IITyKa) C HEOTPAHUICHHBIM
JocTyrioM k cetn HTEpHET, C
HEOTPAaHIMYCHHBIM JOCTYTIOM K CETH
Uurepuer; [Tpoektop Vivitek, sxpan
ScreenVtdiaEcot- 3200*200MW
1:1, KoJI0HKH, HAGOPEI
JIEMOHCTPAIIMOHHOTO 000PYA0BaHHS
1 yueOHO-HarJISIAHBIX TOCOOUH,
o0ecreynBaronue TeMaTHIECKHUE
WITIOCTPAIMY, COOTBETCTBYIOIINE
paboyeii mporpaMmme JUCILMILINHBL.

OC Windows: DreamSpark Premium,
JHorosop Ne 03-016-14 ot 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents ShrdSvr
ALNG subs VL NL | MthAcdmsStdnt
w/Faculty (15000 nunen3wHit)

Kaspersky Endpoint Security
JuIOu3Heca- ctaaapTHeINA Russian
Edition. 1500-2499 Node 1 year
Educational License Ne 1B08170221-
054045730177

CreraapHbIE TOMEIICHHUS:
KOMIBIOTEPHBIN KIIacc
(yueOHas ayquropus) is
IPYIIIOBBIX U
WHMBUYAJTbHBIX
KOHCYJIBTAIIHH, KypcOBOTO
MPOEKTUPOBAHHUS (BBITIOTHEHUSI
KypCOBBIX pabor),
OpraHu3aliu
CaMOCTOSATENFHON paboTHI, B
TOM 4HCIIe, HAy4HO-
HUCCIIEIOBATEIILCKON

Ayautopust 060pya0BaHa
CHEHATH3UPOBaHHON yueOHOU
MeOeIbI0, TEXHUIECKUMH
cpeacTBaMH 00y4YeHus:
KOMIBIOTEPHI (CHCTEMHBIN OJIOK
AMD Athlon 64 X2 DualCore
3600+ 1900 MI'rt (15 mwTyk),
Mouutop LGFlatron L1742SE (14
mrtyk), Monurop ViewSonic
VG720) ¢ BO3MOXHOCTBIO
MOJKIIIOUEHHS K ceTH «IHTepHeT» U
obecrieuyeHreM I0CTyTa B
3JIEKTPOHHYIO HH(POPMAIIIOHHO-
00pa3oBaTeNbHYIO Cpeay
OpraHM3aIHH.

OC Windows: DreamSpark Premium,
Jorosop Ne 03-016-14 ot 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents ShrdSvr
ALNG subs VL NL | MthAcdmsStdnt
w/Faculty (15000 nunensmii

Kaspersky Endpoint Security mst
OusHeca- craHmapTHLINA Russian
Edition. 1500-2499 Node 1 year
Educational License Ne 1B08170221-
054045730177

6.2. IlporpamMHoOe obecneyeHme:

H Cpox
auMeHOBaHHe JaTa .
O0ocHOBaHME /151 neicTBUs
Ne Iporpammuoro Koua-Bo noansoanms MO BbIIAYHU paBa
NnpoaAyKTa JHAIECH3UH HOHLEOB?IH“H
1. | Microsoft Office Professional Plus 12 Howmep JTunensuu Microsoft 01.12.2009 | Geccpouno
2007 Russian Academic OPEN 46211164 T'oc.kOHTpaKT
No Level Ne 03-162-09 ot 01.12.2009
2. | Microsoft® Windows® 12 Howmep JInnensun Microsoft 01.12.2009 | 6eccpouHo
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Professional 7 Russian Upgrade
Academic OPEN No Level Promo

46211164 T'oc.xoHTpaKT
Ne 03-162-09 ot 01.12.2009

3. | OpenOffice 4.1.3

VYcnoBu | YcioBus HCTIOIB30BaHUs 110 Yenosus O6eccpoyHO
A CCBIJIKC: npaBoo6naz[

npasoo | https://www.openoffice.org/licen aTens

Gmamar | ses/PDL.html

CJIA

6.3. Texunueckne IJICKTPOHHLIEC CPEACTBA:

Meroandeckoi KOHLENIUEN TPENOAaBaHus IIPELYCMOTPEHO UCIIOJIB30BAHNE TEXHUYECKUX
U DJEKTPOHHBIX CPEJICTB OOy4E€HUS M KOHTPOJIS 3HAHUH CTYJIEHTOB: MYyJIbTUMEIUIHBIE
npe3eHTalnu, GparMeHTs! (PHUIBMOB.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT' U

[Ipn peamu3anuu nOpoOrpaMMsl

I[aHHOfI AUCHUIUIMHBL  HUCIIOJB3YIOTCA  Pa3JIMYHBIC

O6paSOBaTeJ'IBHBIe TCXHOJIOTHH

METO/Ibl B 00yUYeHUN

1. | PazHoypoBHeBOE VY npenozgasarens NOSIBIIAETCS BO3MOKHOCTb IIOMOTaTh C1aboMy,
O6y‘~ICHI/I€ YACTATH BHUMAHHUEC CUJIBHOMY, PCAIIU3YCTCA KCIIaHNEC CUIIbHBIX
ydarmxcs ObICTpee U Iry0)ke IPOBUraThesi B 00pa3oBaHUU.
CuibHBIC yUaluecs: yTBEPHKIal0TCsl B CBOMX CIIOCOOHOCTSIX,
crabble TOTy4aroT BO3MOXKHOCTh HCIIBITHIBATh YYEOHBIH ycIieX,
IMOBBIITACTCA YPOBCHb MOTHBALIUH YUCHBA.
2. | IIpoexTHbie MmeTonsl | PaboTa mo gaHHOI METOAMKE 1aeT BO3MOKHOCTD Pa3BHBAThH
o0y4eHHS WH/IMBU/yaIbHBIE TBOPYECKHE CIIOCOOHOCTH y4aIIuxcs, oonee
OCO3HAHHO MOAXOIUTH K MPO(ECCHOHATIEHOMY U COLUAIBHOMY
CaMOOTIPEIEJICHHIO
3. | UccnenoBatensckue | JlaeT BO3MOKHOCTh YHAIIUMCS CAMOCTOSATENBHO MOMOJIHATh CBOU

3HaHUs, TITyOOKO BHUKATh B U3y4aeMylo npodiemy u
npearnonaraTh MyTU €€ PeleHNs, YTO BaXXHO Ipu (OPMHUPOBAHUHU
MHUPOBO33PEHUS. ITO BaXKHO JUIsl ONIPE/IETICHHS UHIUBUAYaIbHON
TPAEKTOPUH PA3BUTHUS KAXKJOI0 00yYaroIerocs

4. JlexumoHHO-
CEMUHAPCKO-
3a4eTHasi CUCTEMA

JlaHHas cucTeMa JaeT BO3MOXKHOCTh CKOHIICHTPHPOBATH
MaTepHall B OJIOKU U MPETMOAHOCHTD €0 KaK eIMHOE 11eJI0e, a
KOHTPOJIb MPOBOJIUTH I10 IIPEIBAPUTEIBLHOMN IIOATOTOBKE
o0y4Jarmuxcs

OLIEHKHU «TTOPT(OITHOH

o. NupopmaninoHHo- N3meHeHne n HeorpaHWUYeHHOE 00OTaIlleHUE COIeP KaHUS
KOMMYHUKAI[MOHHBIE | 00pa30BaHMsl, UCIIOIb30BAHUE HHTETPUPOBAHHBIX KYPCOB, IOCTYII
TEXHOJIOTUU B MHTEPHET.

6. | Cucrema dopmupoBaHue MEPCOHU(PUIMPOBAHHOTO YUETa TOCTHKESHUN
MHHOBAIIMOHHOM oOydarolierocsi Kak MHCTpYMEHTA Me/larori4eckoi MoIIepKKU

CONHUAIIBHOT'O CaMOOIIPCACIICHHUA, ONIPCACIICHUA TPACKTOPUU
HHIWBHUYAJIbHOI'O Pa3BUTHA JIMYHOCTH

HanmeHoBaHMe TeM 3aHATHI C HCNIOJIb30BAHNEM AKTHBHBIX (opM 00ydeHus :

®opma / MeToibl Kon-Bo
No Tema 3aHaTHA Bun 3angarusa
WHTEPAKTUBHOTO 00yYEeHHUS 4acoB
Knaccudukanus u
1 HOMEHKJIaTypa cobecenoBanue KOJUIOKBUYM 2
A30THCTHIX TETEPOITMKIIOB
2 ['eTepoapoMaTUYHOCTh U KOJUIOKBUYM 2
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TUIIBI TCTCPOATOMOB

cobecenoBanue

Peaknun
reTEePOLUKIN3AIUU

cobecenoBanue

KOJUIOKBUYM 2

TayTomepus
TFeTEPOLUKINUYECKUX
COETUHEHUN

cobecemoBanue

KOJUIOKBUYM 2

KucinoTHO-0CHOBHEBIE
CBOCTBA a30TUCTBIX
reTEPOLIUKIIOB

cobeceoBanue

KOJUIOKBUYM 2

DnekTpodusibHOe
3aMelIeHne
(mpucoeguHeHUE) Yy
aToMma a3oTa B a30J1ax,
a3uHax

cobeceoBanue

KOJUIOKBUYM 2

OnexrpoduibHOE
PUCOCTUHECHUE

cobeceoBaHue

(3amernienue) y aroma
yriepojia B a30Jax,

a3srHax

KOJUIOKBUYM 2

HyxneodunsHoe

3aMCIIICHUEC B
I'CTCPOLHKIIAX

cobecemoBanne

KOJUIOKBUYM 2

FeTepOHI/IKHI/I‘ICCKI/Ie

CHCTEMEI, KaK

3aMCCTUTCIIN B
OpPra’Hn4CCKuUX MOJICKYJIaX

cobecemoBanne

KOJJIOKBUYM 2

Hroro wacos

-
co

VIll. OHEHOYHBIE MATEPUAJIBI UISI TEKYIIET'O KOHTPOJISI A
IMPOMEXYTOYHOU ATTECTALLUN

8.1. OueHOYHBbIE CPEACTBA TEKYLIEr0 KOHTPOJIs

Komnereniuu,
Ne | Bux koHTpOIIA KonTponupyemblie TeMbl (pa3aesnsl) KOMIIOHEHTBI KOTOPBIX
KOHTPOJIMPYIOTCS

1 | KomnokBuym Knaccudukanus u HomeHkiIatypa [1IK-4, TIK-5
a30THCTBIX FETEPOLIMKIIOB

2 | KomnokBuym I'eTepoapoMaTHYHOCTE U TUIIBI [1K-4, TIK-5
reTepoaToOMOB

3 | KomiokBuym Peakinu reTeponkiIn3anuu [1K-4, TIK-5

4 | KomnokBuym TayToMepus reTepOnnKINIECKUX [1IK-4, TIK-5

COCIMHEHUN

5 | KomtokBuym KucnoTHO-OCHOBHBIE CBOWCTBA [TK-4, TIK-5
A30THCTBIX FETEPOLIMKIIOB

6 | KomutokBuym DnekTpoUILHOE 3aMeleHNE [TK-4, TIK-5
(mpucoenrHEHNE) Yy aTOMa a30Ta B
a3oJiax, a3uHax

7 | Komnoksuym OnexTpoduiIbHOE MPUCOEAUHEHUE [1K-4, T1IK-5
(3amMerieHure) y aroma yriaepoja B a3ojax,
a3MHax

8 | Komnokeuym | HykireopuipHOE 3aMelICHHE B [1K-4, T1K-5
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| | | rerepormkiax |
BOITPOCHI U151 COBECEJOBAHMUSA

[TpomexxyTounast arrectanus (9K3aMeH) MOXKET TPOBOAUTHCA B (opme yCTHOTrO
co0eceJOBaHuUs WIIM B BHJIE TECTOBBIX 33JaHUN C OTKPBITHIMH BOIIPOCAMHU.
KOJJVIOKBUYM 1
Kaaccudukanus 1 HOMEHKJIaTypa a30THCTBHIX IreTepOLUKI0B
Ponb reTeponMKInIecKux COSANHEHNH B )KUBBIX CUCTEMaXx. | eTepoIuKIIbl HA MUPOBOM
PBIHKE HAYKOEMKOM XUMHH, TEXHOJIOTUH MAIOTOHHAXHBIX MPOYKTOB U JIEKAPCTBEHHBIX CPEJICTB.
OOnacT TpUMEHEHHS TeTePOLMKINYECKUX coenuHeHuit.Kinaccudukamuss u HOMEHKIATypa
A30TUCTBIX TETEPOLIUKIIOB, KOHJCHCUPOBAHHBIX CHCTEM.
KOJIJIOKBUYM 2
I'eTepoapoMaTHYHOCTH H THIIBI F€TEPOATOMOB
OOmue 1 OTINYUTETbHBIE TPU3HAKU MOJICKYJISIPHOTO CTPOCHHS I'€TePOUMKIN-YECKUX U
KapOOIMKINYEeCKUX cucteM. HeapomaTrueckue Tpex-, 4epbhIpex- ¥ CEMUWICHHBIE T€TEPOIMKIIBI.
['eTepoapoMaTHYHOCTh M TUIIBI TETEPOATOMOB. TT-130bITOUHEIE, TT-Te(UIUTHBIC U T-aM(OTEPHBIC
reTepounkibl. KpuTepuu apoMaTWYHOCTH: CTPYKTYPHBIE, CIIEKTpalbHBIC, JHEPreTHYECKHUE,
xuMudeckre. KomnecTBeHHAs OlIEHKA apOMAaTHYHOCTH a30JI0B U a3MHOB.
KOJIVIOKBUYM 3
Peakuuu rerepounkJIn3anuu
Peaknun  rerepoumkimzanuu.  Kiaccudukamusi,  MeXaHM3MbI,  TEpMOAMHAMHMKA.
DJEKTPONUTHYECKIE pPEaKIWU: aJJIUTUBHAs TayToMepus O€3 MUrpamud, C MHTpPaIuei,
rerepounKiIn3anys. JunoasipHoe HUKIONpUCOeNnHEHHne. MeXaHu3Mbl 3JIEeMEHTAPHBIX CTaauH.
KoHkpeTHbIe TpUMEpHI CUHTE3a MATUWICHHBIX TETEPOLUKIIOB C OHAM reTepoaTtoMoM ((ypaHsl,
THO(QEHBI, TMUPPOJIBI), a30J0B (IMHPa30Jbl, HMMHUAA30JIbI, THA30JIbI, OKCA30JIbl, TPHUA3OJIHI,
OKCaJIa30JIbl, TETPa30Jbl), a3MHOB (MMPUAMHBL, JW-, TPH- U TETPA3HHBI), KOHICHCHPOBAHHBIX
cucteM (MHA0IbI, OeH30(ypaHbl, 6€H30THODEHBI, XUHOINHBI), TUPUMUUHOB U ITyPUHOB.
KOJJIOKBUYM 4
TayroMepus rerepouMKINYECKHX COCAUHEHUH
TayTomepusi reTepoLMKIMYECKUX COEJUHEHHM B pacTBOpax W B Ta3oBoil ¢ase.
OnpeneneHve TMOHATUH TAayTOMEpUHM U HM30MEPUM MPUMEHUTEIBHO K TeTepPOLUKIIAM.
[IpoToTpomnHas, aMUHO-MIMHHHAsl, KETO-C€HOJbHAs, THOH-THOJIbHAS, THUIPOKCH  (THOI)-
[BUTTEPHOHHAsI TayTOMepuH. BiusHue npupozasl cyOcTpata U pacTBOPUTENS Ha TayTOMEpHbIE
paBHOBeCHS. DKCIIEPUMEHTAIBHBIE METOBI HCCIIEIOBAHUS TAyTOMEPHUH.

KOJIJIOKBHUYM 5§
Kuc10THO-0CHOBHBIE CBOMCTBA 230THCTBIX IETEPOLNKIOB
KucnoTHO-OCHOBHBIE CBOMCTBA a30TUCTBIX TE€TEPOLIMKIOB B Ta30BoM (asze u B
pacTBopax. BimsiHMe unciaa aTOMOB a30Ta, 3aMECTUTENEN B IIUKJIE HA KOHCTAaHTHI OCHOBHOCTH U
KHCIIOTHOCTH a30JI0B W a3WHOB. B3auMOCBSA3b KOHCTaHT KHCJIOTHOCTH UM OCHOBHOCTH.
OCOOEHHOCTH  DIEKTPOHHOTO  CTPOEHHMSI HEHTpalbHBIX W 3apsHKCHHBIX (AaHHOHOB H
MIPOTOHUPOBAHHBIX (POPM) FETEPOLIUKIIOB

KOJIJIOKBUYM 6
ileKTpOo(puIbHOE 3amenieHne (MpUcoeIMHEHUE) Yy aTOMA a30Ta B 230J1aX, a3HHAX
OnexkTpodunpHOE 3aMmenieHne (TMPUCOSIWHEHNE) y aroMa a30Ta B a3o0jlaXx W a3uHax.
AnkunupoBanue Terpa3onoB. CTpoeHHWe © (POPMBI CYIIECTBOBAHHUS TETEPOIUKINIECKOTO
cyOcTtpara, snekTpoduiabHOro peareHta. BimsHue peakuMOHHOW Cpelabl Ha CKOpPOCTh U
CEJICKTHBHOCTh DJIEKTPO(PHUIBHBIX pEaKIHid C TeTepo-IHUKIMYecKUMU cyOctpatamu. Karamus
ANMEKTPOPMIBHBIX PEAKITUHN C yUaCTHEM TETPA30JI0B: KUCIOTHBINA, OCHOBHBIN, MEXK()a3HBII

KOJIV/IOKBHUYM 7
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JieKkTpopwiIbHOE NPHCOEeIMHEHHe (3aMellleHHe) Y aToMa yrjepoaa B a3oJax,
a3uHax

DnexTpoduabHOE 3aMellleHue y aToMa yriepoja B muppode, pypane, TuodeHe, a3oax u
asyHax. BnusHue npupoAbl TIeTepoOaTOMa HA AKTUBHOCTH TCTCPOLMKIOB B PCAKIHUAX
AMEKTPOPUIBHOTO 3aMEUICHHS U CEJIeKTUBHOCTD PeaKIuil

KOJIJ/IOKBUYM 8

HykieoduibHoe 3aMelieHHe B reTepoOIUKIIAX

HyxneodunsHoe 3amemnienne B rerepoumkiax. Mexanusmbel AE, EA u AEa.
HyxneodunbHoe 3amelieHue BOAOpOJa M TajJOT€HOB B a3MHAX, HmUppoie, ¢pypaHe, TU(EHE U
azonax. OKUCIUTENbHO-BOCCTAHOBUTEbHBIE peakliuy, peakuuu Juibca-Anbaepa ¢ ydacTueM
TeTePOLMKIMYECKUX COSAMHEHUN.

8.2. OneHo4YHbIE CPeACTBA IJISI IPOMEKYTOYHOM aTTeCTAIUU

1. Knaccudukamuss ¥ HOMEHKJIATypa a30THCTHIX T'€TEPOLMKIIOB, KOHIECHCHUPOBAHHBIX
CHUCTEM.

2. 'erepoapOMaTHYHOCTh U THUIBI TeTEpPOaTOMOB. T-U30bITOUYHBIE, TT-ACPUIUTHBIC U T-
amM(OTEPHBIE TETEPOIHKIIBI.

3. Kpurtepuu apomMaTHUHOCTHU: CTPYKTYpHBIE, CIHEKTpalibHble, HHEPreTHYECKUe,
xumuueckue. KonnuecTBeHHas OLleHKa apOMaTUYHOCTH a30J10B U a3UHOB.

4. Peakuun rereporukian3anuu. Kiaccudukanus, MexaHU3MBbL, TEPMOJAMHAMUKA.
DNEKTPOJIUTUUECKUE pEeaKUMM: aJIUTUBHAasg TayToMmMepus Oe3 MurpaluM, C MUrpPaLUeH,
reTepouukiIn3anys. JunonaspHoe MUKIONpUCOeAMHEHHE. MeXaHU3MBbI JIEMEHTAPHBIX CTaIUH.

5. KoHKpeTHbIE TPUMEPBI CUHTE3a MATUWIEHHBIX T€TEPOLUKIIOB C OHUM I'€T€pOaTOMOM
(¢ypansl, THODEHDI, TUPPOIIBI), A30JI0B (MMUPA30JIbI, UMHIA301bl, THA30JIbI, OKCA30JIbI, TPUA30JIbI,
OKCa/IMa30JIbl, TETPA30JIbI).

6. KoHKkpeTHbIe TpUMepbI CHHTE3a HIECTUUJICHHBIX FeTEPOLUKIIOB a3UHOB (TUPUIUHBI, 11 -
, TPU- U TETPa3HHbI), KOHACHCUPOBAHHBIX CHUCTEM (MHIOJBI, OeH30(ypaHbl, OEH30THO(EHHI,
XUHOJIMHBI), MUPUMUUHOB U TypPUHOB.

7. Taytomepusi TeTepOLUUKINYECKHMX COEIMHEHHMH B pacTBOpax M B ra3oBoil (asze.
OnpeneneHue MOHATUH TayTOMEPUM M HM30MEPUM IMPUMEHHUTEIBHO K TETEPOLMKIIAM.
[IporoTponHasi, aMHUHO-UMHUHHAsi, KETO-CHOJIbHAS, THOH-THOJbHAs, THAPOKCH (THOMN)-
LBUTTEPHOHHAsI TayTOMepuH. BiusHue npupozasl cyocTpata U pacTBOPUTENS HAa TayTOMEpHbIE
paBHOBECHS. DKCIIEPUMEHTAIbHbIE METO/IbI UCCIIEJOBAHMS TAYyTOMEPHH.

8. KucnoTHO-OCHOBHBIE CBOMCTBAa a30TUCTBIX TIeTEPOLMKIOB B Tra3oBod (ase u B
pacTBopax. BiusiHue 4ncia aTOMOB a30Ta, 3aMECTUTENEH B IIUKJIE HA KOHCTAHThl OCHOBHOCTH U
KHCIIOTHOCTH a30J10B U a3UHOB.

9. B3auMoOCBsI3b KOHCTAaHT KHUCJIOTHOCTH M OCHOBHOCTU. OCOOEHHOCTH 3JIEKTPOHHOIO
CTPOEHUS HEUTPATIBbHBIX U 3apsKEHHBIX (AHHOHOB U IPOTOHUPOBAHHBIX (POPM) T'€TEPOLIMKIIOB.

10. DnextpodunsHOE 3amenieHre (MPUCOSTUHEHNE) Y aTOMa a30Ta B a30J1aX 1 a3uHax. 11.
AnxwiupoBanue TeTpa3onioB. CrTpoeHHe U (QOPMBI CYIIECTBOBAHHUS T'ETEPOLUKIMUECKOTO
cyOcTtpara, snekTpoduiabHOro peareHta. BimsHue peakuMOHHOW Cpelsl Ha CKOpPOCTh U
CEJIEKTUBHOCTh AJIEKTPO(QMIIBHBIX PEaKLUUH C TeTepolMKINnYecKuMU cyOcTtpatamu. Karamums
ANEKTPOPIITBHBIX PEAKITUN C yUaCTHEM TETPA30JIOB: KUCIOTHBINA, OCHOBHBIN, MEXK(Da3HBIN.

12. DnextpoduiabHOE 3aMelleHre y aToMa YIiiepoia B muppoie, hypane, TuopeHe, a3onax
W a3uHax. BnusgHue mnpuponsl rerepoaroMa Ha AaKTHBHOCTh TETEPOLUKIOB B pPeaKIMsIX
ANIEKTPO(PUIBHOTO 3aMEIIEHUS U CEJIEKTUBHOCTD PEaKIuil.

13. HykneodpunsHoe 3amemienne B rerepornukiax. Mexanmsmel AE, EA u AEa.
HyxneodunpHoe 3aMelieHue BOJOpOJa M TaJOT€HOB B a3WHax, nmuppoisie, gpypane, TudeHe u
azoJax.
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14. T'eTepOLMKINYECKUE CHUCTEMBl KaK 3aMECTHTEIM B OPraHMYEeCKUX MOJICKyax.
Brnugnaue yncna reTepoaToMOB HA 3HAYCHUSA SJICKTPOHHBIX KOHCTAHT A30JIMJIBHBIX U a3WHUJIBHBIX

3aMECTUTENIEH.

15. BununpHble npou3BoiHble a3010B. CunTe3 C- 1 N-BUHMIIA30J10B U UX OJUMEPU3ALIHSL.
KapOouernHple 1 retrepoLenHble MOJIMMEPBI ¢ a30JbHBIMU LIUKJIAMH.
16. Cunre3 (HU3MOIOTMYECKH AKTUBHBIX COCIUHEHHWH Ha OCHOBE TETEPOIMKINYECKUX
coeuHeHu. ['eTepouKIIbl B MEIULIMHE.

IIporpaMmma oneHMBaHNSI KOHTPOJIUPYEMBbIX KOMIIETEHIIM i

Haumenosa
Kon . . HHE
Tema unu pa3;lfn HEIHKATOPA [Tnanupyemsrit Mokasarens Kpurepuit oC?
JUCHHITIINHBI KOMITETECHIHH pe3yabpTar OLICHUBAHMUSA TK3 HA
4
BBenenue [1K-4.2. 3HATH: 3Haer: Bnaneer YO
Knaccudpukanus | [IpoBoaut TEOPETUYECKH | TeopeTHuecku | MaTCPHalonm,
Y HOMEHKJIaTypa | pac4eTHO- € OCHOBBI € OCHOBBI EE Iif(;TaBHeH
a30THCTHIX TEOopeTH4ecK | 6a30BbIX 0a30BbIX pasnere.
TeTEPOIMKIIOB ue XUMHYECKHX | XUMHYECKHX | Bompocs! mis
WCCIENOBaH | AUCUUIUIMH U | TUCIUIUIAH U | YCTHOTO
I'etepoapomaruy | us 1Mo CHOCOOBI UX CHOCOOBI UX cobecetoBaH
HOCTb U THUIIBI 3aJlaHHOM WCIIOJIb30BAaHU | MCIIOJIb30BAHU g’;monHeHHe
reTepoaToMoOB TEME B s TIpU s TIPU aGOpATOPHET
Peakuuu BBIOpAHHOW | pelieHuH pelieHun X pabor
TeTePOLMKIN3ANHN | O0JIACTH KOHKPETHBIX | KOHKPETHBIX
u XUMHH XUMHUYECKUX | XUMHUYECKUX =
3aj1a4 3aja4 =
Tayromepus Ymers: Ymeer: §
TeTEePOIHKINYECK MIPOBOJIUTH MIPOBOJIUTh o
UX COCIMHEHUU MIEPBUYHBIN MIEPBUYHBIN
Kucnorno- aHanu3 aHanu3
OCHOBHbIE pe3yIbTATOB C | PE3YyJIbTATOB C
CBOMCTBA y4eToM y4eToM
a30TUCTBIX 001X 001X
TeTEPOIMKIIOB 3aKOHOMEPHOC | 3aKOHOMEPHOC
TEH, TEH,
DnekTpoduiIrHOe dbopmynupyem | hopMmyaupyem
3aMelleHue BIX B paMKaX | BIX B paMKax
(npucoenuHeHue) XUMHYECKOW | XUMHUYECKOU
y aTomMa a3ota B HAYKHU HAYKHU
a3oJiax, a3mHax TIK-5.1. 3HAaTh. 3uaer: cuHTe3 | Buazgeer YO
Kputnuecku | cunte3 BEILIECTB Marepnaiom,
ONeKTpOQHUIBHOE | aHAJTM3UPYET | BEIIECTB pa3InyHON EE s\'f(;mmm
[IPUCOEAUHEHUE | TMOTYYCHHBIE | PA3THMYHOU PUPOIBL; paszere.
(3amenenue) y pe3ynbTathl | IPUPOJIBI, OCHOBHbIE Bomnpocs st
aToMa yIJIepoJia B | UCCIEIOBaH | OCHOBHBIC JIOCTOMHCTBA | YCTHOTO
a3oJiax, a3uHax Wil B JIOCTOMHCTBA | M HejpocTaTku | codecenosan
BBIODAaHHOM | M HEIOCTATKU | pa3IMYHBIX EZHOHHCHHC
HyxneodunsHoe | obmactu Pa3INIHBIX METO/IOB 11aGopATOPHET
3aMEIIEHUE B XHMUH, METO/I0B UCCIIEOBAHMSL | X paboT
TeTEePOIMKIIaX BBISIBIISICT WCCIICIOBAaHHS | CBOWCTB
JIOCTOWHCTBA | CBOMCTB BEIIECTB U
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I'ereponukinuec
KHE CHCTEMBI, KaK
3aMCCTUTECIIH B
OpraHUYeCKHUX
MOJIEKYJIax
BunnnsHbie
MIPOU3BOIHBIC
azono0B. CuHTe3
C-u N-
BUHMJIA30JI0B

u BEIIIECTB U MaTepuasoB;

HEJOCTaTKH | MaTepualioB; | MpaBHJIa U

u MpaBUIia U HOPMBI

COIIOCTABJISIC | HOPMBI TEXHUKHU

TC TEXHUKU 0e3omacHoCTH

muTepaTypH | 6e30MacHOCTH | Mpu pabote ¢

BIMH npu paboTe ¢ | XUMUYECKUMU

JTaHHBIMU XUMHUYECKHUMH | peaKTUBAMHU U
peakTuBaMu M | (pU3HUECKUMHU
buznveckuMu | mpudbopamMu
npubopamu Ymeer:
YmMmern: MPOBOJUTH
MIPOBOJIUTH OJIHO- U
OJIHO- U JIBYXCTaJANIH
JIBYXCTAJWHH | bIe CHHTE3BI C
bI€ CUHTE3bI C | UCIIOIb30BAHU
UCIIOJIb30BaHU | €
e npeJiaraeMsl
npenaraeMbl | X METOMK;
X METOJIUK; paboTtatb Ha
paboTaTh Ha CTaH/JAapTHOM
CTaH/JAPTHOM | XUMHUYCCKOM
XUMHUYECKOM | 000py10BaHU
o0opyioBaHU | U
" Baaneer:
Baaners: HaBBIKAMH
HaBbIKAMU paboThI ¢
paboThI € COBPEMEHHBIM
COBPEMEHHBIM | H
u XUMHUYCCKHUMH
XUMHUYECKUMHU | TPUOOpaMH,
npubopamu, pueMaMu
nprueMaMu OpraHu3aIuu
OpTaHW3aIi | METOJIUKHU
METOJIUKH pabot npu
pabot nipu pereHnn
pelieHnn MOCTaBIEHHOM
IIOCTaBJICHHOM | 3a1a4u
3aaun

VY —ycrHblii onpoc, Ki-komnoksuym, O-otuet no aboparopHoit padore, K- KoHTponbHas

pabora

Xapakrepucruka OC s odecnedyeHus: TEKyLIero KOHTPOJIs 10 AUCHUILIHHE

Coneprxanue
Konx maaukaropa . 2 3
[Inannpyemblid pe3ysbTat oC 3a/IaHMs /BOTIpOCca
KOMITETEHITHH
U T.JI.
I1K-4.2. TIpoBoauT 3Haet: ocHOBHBIC 3aK0HBI | CoOecenoBanme. | YCTHBIE OMPOCHI
pacueTHo- Y 3aKOHOMEPHOCTH, Brimonnenue OTtuetst
TEOPETUICCKHE OTIPEICIISTOIINE MTPAKTUICCKHIX
HCCIIEA0BAHUS 110 HarpaBJIeHUE U Pe3ysbTaT | padoT.
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3aJJaHHOM TEME B
BBIOpPaHHOM 00J1acTH
XUMHAH

IIPOTEKaHUs IPOLIECCOB B
OpPraHUYECKUX PEaKLUIX
Ymeer: npoBOAUTH
NIePBUYHBII aHATN3
pE3yJIbTaTOB C YUETOM
00X 3aKOHOMEPHOCTEHH,
(bopMyIHpyEeMBIX B
pamMKax opraHu4ecKon
XUMHH

¥Ymeer: rpaMOTHO
(bopMyIIUPOBATH BBIBOJIBI
3HaeT: mpaBuiia U HOPMbI
TEXHUKU OE30MaCHOCTH
pHu paboTe ¢
XUMHUYCCKHUMH
peaKTUBaMu U
¢uznueckumMu npudopamu
¥Ymeer: paboTaTh Ha
CTaHJapTHOM
AHAIUTUYECKOM
000pyIOBaHUHU:
AHATUTUYCCKUX U
TEXHUUYECKUX BECax,
pedpakTomerpe
Baaaeer: HaBLIKAaMU
paboThI C COBPEMEHHBIMU
XUMHYECKUMHU
npubopaMu, nprueMaMu
OpTraHU3aIui METOAUKHU
paboT Mpu pelIeHun
MOCTABICHHOW 3a/Ia4H.

Odopmiienne
OTYETOB 110
1a00paTOPHBIM
pabortam.

I1K-5.1. Kputnuecku
aHaM3UpPYyeT
MOJTyYCHHBbIE
pe3yIbTaThI
UCCIICIOBAHUH B
BbIOpaHHOM 001acTH
XMMUH, BBISBIISIET
JIOCTOUHCTBA U
HE/IOCTaTKU H
COITOCTABJISIET C
JTUTEPaTypPHBIMA
JTaHHBIMH

3HaeT: CUHTE3 BELIECTB
Pa3IMYHON PUPOJIHL,
OCHOBHBIE JOCTOMHCTBA U
HEJOCTaTKU PA3IUYHBIX
METOJIOB HCCIIE0BAHUS
CBOVCTB BEILIECTB U
MaTepHuasioB; IMpaBHIa U
HOPMBI TEXHUKHU
Oe30macHOCTH IpH padboTe
C XUMHUYECKUMU
peaKkTUBaMH U
¢du3nueckuMu npudopamu
¥YMeer: npoBOIUTH OJTHO-
U IBYXCTaJIUHHBIC
CUHTE3bI C UCIIOJIb30BaHUE
npeiaraéMbIX METOTUK;
paboTaTh Ha CTAaHAAPTHOM
XUMHUYECKOM
000opy10BaHUM

Bianeer: HaBBIKAMU
paboOTHI C COBPEMEHHBIMH

Co0OecenoBanue.
Joxnaast
[IpesenTanuu
Komnoxksuym

Y cTHBIE ONIPOCHI
OTYETHI
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XUMHUUYCCKUMHU
npudbopamu, IprueMamMu
OpF aHU3alln MECTOAUKHN
paboT MpH pelIeHuH
MMOCTaBJICHHOM 3a7aun

[IpeaycmoTpeHo 8 cobeceqoBaHm 110 TEOPETUUECKOMY MaTEpHATy B BUJIE KOJUIOKBUYMOB.
OueHKH U1 IPOMEKYTOYHOM aTTeCTAIUU !

O1eHKa «HeYT0BJIETBOPUTEIHHO

(dparMeHTapHOE 3HAHKE MTPEIMETa, OTCYTCTBUE YMEHUHN U HABBIKOB IPUMEHECHHSI METOJIOB
U TOIXO0JI0B M3y4aeMOM JUCIUILTNHBI TIPU PEIICHUH YYeOHbIX 3a1a4 (MeHee 50 6ayioB).

OneHKa «y/T0BJIETBOPUTETHLHOY»

HECHCTEMATU3HPOBAHHBIC 3HAHMS MPEIMETa, YaCTUYHO C(HOPMUPOBAaHHBIC YMEHHS U
HABBIKM TIPUMEHEHHUS METOJOB U TOJXOJ0B M3y4aeMOH IUCIUIUIMHBI IPU PEIICHUH yYIeOHBIX
3anay (50-69 6amios).

Ouenka «xopouo»

B IIEJIOM, C()OPMHUPOBAHHBIC, HO COJCPIKAIINE OTICIIbHBIC MPOOEbl 3HAHHS MPEIMETa,
YMEHHE MPUMEHSATh METOJbI M MOAXOJbl U3y4aeMON JMCIMILIUHBI MPH PEIICHHH YYCOHBIX U
NPAaKTUYCCKHUX 33/1a4 ¢ MUHUMAJIBHBIM KOJIMYECTBOM OIIMOOK HEMPUHIMITHATBHOTO XapaKTepa,
HAJIMYUE HABBIKOB NMPUMEHECHHSI METOJIOB M IMOAXOJ0B M3y4aeMOW JUCIUIUIMHBI MPU PEIICHUU
y4eOHBIX U npakTuyeckux 3ana4d (70 - 85 Gamnos).

Ouenka «OTITHYHO»

c(OpMHPOBAHHBIC U CUCTEMATH3UPOBAHHBIC 3HAHUS TTPEIMETa, CHOPMUPOBAHHBIC YMEHUS
¥ HaBBIKW MPUMEHEHHS METOJIOB U TIOJIX0I0B U3y4aeMOH JUCIUTIINHBI TIPH PEIICHUHN YICOHBIX U
npakTHueckux 3aaa4 (86-100 6amios).

Pa3paborunkn:
P
T
s et JIOLIEHT ITokartuios @.A.
(noonucw) (3aHuMaemas OOIHCHOCMY) (unuyuansl, pamunus)

IIporpamma coctaBieHa B cooTBercTBUM ¢ TpeboBanusimu PI'OC BO u yuerom
pexomenaauuii [IOOIT no HanpaBiIEeHUIO TOATOTOBKH.

IIporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl TEOPeTHYECKOM U MPUKIIaJHOU
OpPraHNYECKON XMMUH U MOJUMEPU3ALMOHHBIX MPOLECCOB

ITporoxoisr Ne 09 ot «02» urons 2023 .

3aB. kadenpoit (/w Cotrs): Onenpiteitn O.A.

Hacmoswas npocpamma, ne modcem Obimb 60cnpouzéedena Hu 8 Kaxou gopme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeuletust Kagheopul-paspabomyuka npocpammbl
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