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1. HEJAU U 3AJAYHN JUCTIAITJIMHDbI:

Hesn: nate xumukaMm (QyHIaMEHTaJIbHbIC 3HAaHMS B O0JACTH TEOPUM U IPAKTUKU
COBPEMEHHOM OPraHU4eCKOM XUMHUH.

3amaun:

—  pacCMOTPEHHE BOIIPOCOB, CBSI3aHHBIX C HOMEHKJIATYpOi, COCTaBOM, CTPYKTYpOH,
SJIEKTPOHHBIM CTPOCHUEM M XUMHUYECKMMH CBOMCTBAMH OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIUHCHUI,

— JIaTh TOHATHS 00 OCHOBHBIX THIIAX MEXAaHW3MOB PEAKIMHA JUIsl Pa3IUYHBIX KJIacCOB
OPraHUYEeCKUX COCIMHCHUH;

— W3yYeHHE KiIacCH(UKAMA OPraHUYECKUX PEAKIHMi, THUIIOB PEareHTOB, YCIOBUI
IIPOBEICHUS PEAKLUH.

B pe3ynbTarhl M3ydeHus: JaHHOW AUCHUILIMHBI CTYJAEHTHI JJOJLKHBI HAYYUTHCS OLICHUBATH
PEaKIIMOHHYI0 CIIOCOOHOCTh PA3IMUHBIX OPTaHMYECKUX COCIUHEHUN Ha OCHOBE JJIEKTPOHHBIX
3¢ (}PeKToB, KUCIOTHOCTH U OCHOBHOCTHM OpPraHMYEeCKHX MOJEKyld. VIMeTh KOHKpEeTHbIe
MPEJCTABICHUS O METOAMKAX CUHTE3a PA3JIMYHbIX COCIMHEHUI U UCIOJIb30BATh UX HA MPAKTUKE.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OITIOII BO

2.1. YuebHas AUCHUILIMHA «XUMUS TeTEPOLUKINYECKUX COCTUHEHNH» OTHOCUTCS K
0a3o0Boii (00s3aTEIBHON) YaCTH IPOIPAMMBI.

2.2. ]l u3y4eHus JaHHOW Y4eOHOM JUCIUILTMHBI HEOOXOAMMBI 3HAHUS, yMEHHS U
HABBIKH, POPMUPYEMBIC TIPS IIICCTBYIONUMH JTACITUTUTHHAMH -

Ne /it Kon guciuninnssl HanmenoBanue npemecTByrONMX JUCIHAILINH
1 51.0.10 MaTtemartuka
2 b51.0.20 Oprannueckasi XuMus
3 51.0.24 duznyeckas XuMusa. XuMU4ecKasi TepMOJIMHAMUKA
4 b1.0.19 OU3NKO-XUMUYECKUE METOBI aHAJIN3A
5 b1.B.04 du3nyeckre METOJIBI UCCIIEOBAHUS

2.3. Ilepedenp mocnenyromux y4eOHBIX AUCHUILINH, IS KOTOPhIX HEOOXOAWMBI 3HAHMUS,
YMEHHMSI U HaBbIKU, OpMUpPYEMBIE JaHHON y4eOHON AMCHIUIIIIMHOM:
[Tony4yeHHble 3HaHUS, YMEHUS U HAaBBIKM HEOOXOAMMBI MPU JalIbHEHIIeM U3y4YeHUH TUCIMUITINH:
b1.B.13 - «Xumus J1eKapCcTBEHHBIX CPEACTBY», 3HAHWE ATOM AUCHUHUIUIMHBI HEOOXOAMMO MpU
JanpHeimemM o0y4eHnn B MarucTpaTrype U aclMpaHType, a Takke B cepax npodeccuoHanbHOMU
JESTEIbHOCTH. 3/[paBOOXpaHEHHE (CHUHTE3 M KOHTPOJIb KaueCTBA JIEKAPCTBEHHBIX MPENaparoB),
XUMHS TIPUPOJHOTO OPraHMYECKOro ChIpbsi (M3y4yeHHME cOocTaBa M pa3paboTKa CrocoOoB
nepepaboTKU U MPAKTUYECKOTrO MCIOJIb30BAHUS MPOIYKTOB U3 YIJIsl, He(pTH, MPUPOIHOTO Ta3a) u

Ap.
I1l. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS IUCHUAITJIMHBI
[Ipomiecc oOCBOGHHMS TUCHUIUIMHBI HampaBieH Ha (QopMUpOBaHWUE KOMIETEHITUN

(amemenTOB crnenyronmx kommneteHiuii) B coorBerctBur ¢ ®I'OC BO u OIT BO no ganHOMY
HanpasieHuto 04.03.01 «Xumust», npodwib: hapMareBTHUECKasT XUMHUSL.



Ilepedyenn MuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs M0 JUCHUILINHE (MOAYJII0),
COOTHECEHHBIX ¢ MHANKATOPAMH JOCTHKEHUs KOMIIeTEeHIN i

Komnerenunus HNuaukaropsl Pe3yiabTaTsl 00yyeHus
KOMIIeTeHIN i
IK-1 K rik-1.1 3HaeT, KaKk U B KAKUX UCTOUYHUKAX
CrniocoGeH npoBOIUTh CnocoGen MO>KHO HalTH HHGOPMAIUIO IS
cbop, aHanu3 u 00pabOTKy | CUCTEMATU3HPOBATH pEIIeHHUs TOCTABIICHHOM 3a/1a4H.

nH(popManuu,
HEOOXOAUMOH 11t
pelIeHus 33139
XUMHYECKON
HAIPaBJICHHOCTH,
IMOCTaBJICHHBIX
CITELIMAIMCTOM OoJiee
BBICOKOW KBaJTM(hUKAITHA

nHpopmaruo 06
OCHOBHBIX TIOJIX0JIaX B
chepe pazpaboTku

Ymeet cobuparh HHGOPMAIIHIO,
HEOO0XOAUMYIO ISl peIICHHUs 3a7a4
UCCIICIOBAHMSI, TOCTABICHHBIX

JIEKapCTBEHHBIX CIIEIIHAIMCTOM 00JIe€ BHLICOKOM
IpernapaToB KBaJIM (DUKALIHH.

NIK rx-1.2 3HaeT TeopeTUUECKHE OCHOBBI,
CnoocobeHn HeoOXOaUMBIE IS aHAIN3a
AHATM3UPOBATH nH(pOpMaIIUK 0 OMOJIOTUIECKON
UH(OPMALIHIO O AKTHBHOCTH BEIIECTB, X CHHTE3E.
OHOJIOrHYECKOM YMeeT OIICHUBATH MTEPCTICKTUBHOCTh

AKTUBHOCTH BEIECTB, UX
CUHTE3¢e; OIICHUBATh
HEPCICKTUBHOCTb
HCIIOJIb30BaHUS
OTJENIbHBIX COCIIUHEHHIA
Y TIOJTXOJIOB JIJISI
pa3paboTKu
JICKapCTBCHHBIX
npernapaToB pa3InIHON
HAIPABJICHHOCTH.

MCII0JIb30BaHUs OTIEbHBIX
COEJIMHEHUH U MOAXO0/I0B AJIs
pa3pabOTKHU JIEKAPCTBEHHBIX
IIpenapaTroB pa3IndyHON

Buageer He0OX0OAMMBIMU HaBBIKAMU
aHaIM3y UHPOPMALIUHU O
OMO0JIOrMYECKOI aKTUBHOCTHU
BELIECTB, UX CUHTE3E.




IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKoCTh TMCHUIIMHBI COCTaBJseT 5 3aueTHbIX equHuI, 180 yacos,
B TOM 4ucje 36 4acoB HA DK3aMEH.

4.1 Conep:xanue AUCUMILIMHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM, ¢ YKa3aHHeM BH/10B

y‘leﬁHLIX 3aHSTHII M OTBEJEHHOI'0 HA HUX KOJHYECTBA aKaJeMHUYeCKHX YacoB

Buzbl yueOHOI paboThI, BKITFOUYAst
= § CaMOCTOATENbHYIO paboTy 00yyaronuxcs u
g § TPYAOEMKOCTB DopMbI TEKYIETO
2 s (B gacax) KOHTPOIIS
Ne § § E 2] KonTakTHas pabota 5 YCIEBAaEMOCTH;
H/I'l Pa3zmen IuCUUITHHBY/ TEMbL B ° a% npenoaaBatess ¢ 00y4arIUMUCs = dopma
3 g = g 2 E _ = 2 S s HPOMEXYTO4HOI
@ £2| = é ;_3 E N Eg| 58 aTTeCTaluu
o el 2 EES @) E = 5 & (no cemecmpam)
SI=( I ECE = %S ]
el w§ S s 0 =2 E
o o S o
o= 2 = | C©

1 | BBenenue 6 1 - - - -
Knaccuduxarmms u 6

2 | HOMEHKJaTypa 1 - 1 5 KOJUTOKBUYM
A30TUCTBIX T€TEPOIMKIIOB
I'erepoapomaTryHOCTh U | 6

3 poap 2 2 1 7 KOJIJIOKBUYM
THUITBI TETEPOATOMOB
Peakuuu 6

4 ! 2 4 1 10 KOJUTOKBUYM
TETEPOIUKIN3AIIH
Tayromepus 6

5 | rereporuknmaeckux 2 2 1 10 KOJUTOKBUYM
COEIMHECHUI
KucnoTHO-0CHOBHBIC 6

6 | cBOMCTBa a30THUCTHIX 2 2 1 10 KOJUTOKBUYM
TeTepPOIHKIIOB
OnexTpoduinbHOE 6
3aMEIICHHE

7 | (mpucoenmHeHue) y 2 2 1 10 KOJUTOKBUYM
aToma a3oTa B a30jax,
a3MHAX
OnexkrpopuiibHOE 6
MIPUCOEAMHEHUE

8 | (3amemenue) y aroma 2 2 1 10 KOJUIOKBUYM
yriepoja B a3ofax,
a3MHaX
HyxneodunpHoe 6

9 | 3amermieHue B 1 1 1 10 KOJIJIOKBUYM
reTepOoNUKIIax
leteponuknuyeckue 6
CHUCTEMBI, KaK

10 | 3amecrurenu B 1 1 1 10 KOJUTOKBUYM
OpPTaHHYECKUX
MOJIEKYJIax
BununnbHeie 6
MIPOM3BOAHBIC a30JI0B.

11 1 1 10 KOJUIOKBHYM
Cunrtes C- u N- 1 y
BHHMJIA30JI0B
[IpomexyTouHas 6

P Y 5 IK3aMeH
aTTecTanus
HToro yacos 180 18 18 5 10 | 92 36




4.2 Tl1aH BHeayTUTOPHOH CAaMOCTOATEIbHOH Pa0d0Thl 00y4aIOIMXCH MO TUCHHUIIJINHE

CamocrosTenbHas paboTa 00yJaromxCs YuebHo-
METOIUYECKOE
HasBanne pasnena, . 3atparsi| OLeHouHOE
Cemectp Bun camocrosiTenpHOM Cpoxku obecrieueHne
TEMBI BpPEMEHHU| CPEICTBO .
paboTsl BBITIOJTHEHHS (uac.) CaMOCTOSATEIBHOM
' paboThI

6 Knaccudukarus u [ToaroroBka k Y4ebGHOe mocodune
HOMEHKJIATypa KOJUIOKBHYMY II0 TEME «Opranugeckas
a30THUCTBIX «Knaccuduxanns n xumus». 4.1.

5 |Komwioksuym
TETEPOLKIIOB HOMCHKKJIaTypa
A30TUCTBIX
TeTEPOLINKIIOBY

6 |['erepoapomaruunocts|[Toaroroska x YuebHoe mocodue

Y TUIIBI TETEPOATOMOB |KOJUIOKBUYMY IO TEME 7 «Opranuueckas
«["eTepoapomMaTHYHOCTH xumusi». U.1.
Y TUIIBI TETEPOATOMOB) KonokBuym

6 Peaxiun IToxaroroBska x IIpakTukym no

TeTepOLMKIN3ANN  |KOJUIOKBUYMY IO TEMe 10 OpraHuYecKon
«Peaxuu XUMUN
TeTEePOLMKIN3AIAN Komnoxsuym

6 |Tayromepus [loaroroBka k Komnoksuym ([Ipaktukym no
TeTePOLUKINIECKIX  |KOJUIOKBHYMY IO TEME OpPTaHWYIECKOH
COEMHEHNH «Tayromepus 10 XUMUH

TeTePOLUKINIECKIX
COEIMHEHUIT
6 KucnorHo-ocHOBHBIE Komnoksuym ([Ipaktukym no
” IToaroroBka kK N
CBOMCTBA a30THCTHIX OpPTaHWYIECKOH
KOJUIOKBHYMY II0 TEME
reTepOLUKIOB XUMHHU. Y4eOHoe
«KHCIIOTHO-0CHOBHEIE 10
. 1-18 Henens nocooue
CBOMCTBA a30THCTHIX
FETEDOLIHKIOR) «Oprannueckas
p xumus». U.1.

6 OnextpodunbHoe ITonroroBka Komnoxksuym |IIpakTukxym no
3aMelleHne KOJUIOKBHYMY IO TEME OpraHuYecKou
(npucoeaunenne) y  |«OnekrpoduibHoe XUMHHU. YdeOHoe
aToMa a30Ta B a30J1ax, |3aMelIeHHe 10 rocobue
a3uHax (npucoennHenue) y «Opranuueckas

aToMa a3oTa B a30Jiax, xumus». U.1.
A3UHAX»

6 OnexkrpoduibHOE [MoaroroBka k KomnokBuym ([Ipaktukym no
MpUCOETNHEHHE KOJUIOKBHYMY II0 TEME OpTaHHYeCKOU
(3amemeHne) y atoma [« QIeKTPOPHIBHOE xuMud. YdyeOHoe
yIIIeposa B a3oNax,  |IPUCOEIAUHEHUE 20 noco6ue
a3MHax (3amMernieHne) y atoma «Opranunueckast

yriepoza B a3ojax, xuMus». U.1.
a3UHAX»
Hyxneodunsnoe Komnoksuym |IIpakTukxym no

6 Y ¢ IToaroroBka k y P Y N
3aMelleHne B OpraHU4ecKon

KOJUIOKBHYMY IO TeMe
reTepoLrKIax XUMUH. Y4eOHoe
«HykneopuibHoe 20
nocobue
3aMelleHue B
FeTEPOLIKIAXY «Opranuueckas
P xumus». U.1.
Brogxker BpeMeHH caMOCTOATEIbHOM padoThl,
NPeAyCMOTPEHHbIN y4eOHBbIM IJIAHOM ISl JAHHOH 92
JUCIHMILJIMHBI (4ac)
Bropxer BpeMeHH caMOCTOSITEILHON padoThl,
NpeayCMOTPEeHHbI Y4eOHbIM MJIAHOM /AJIsl IaHHOM 92

JAMCIUIJIMHBI (Yac)




4.3. ConepxxaHue pa3/ieioB U TeM THCHHUILINHBI

TpynoeMKocTh
JUCLIUTUTUHBI 5
(3.e.)

HaumenoBanue | 1. BBegenme. Ponb coequHeHuid, cojepxkaliuxX T'eTePOLUKINYECKHUE
OCHOBHBIX (bparMeHThI B pa3IMuHbIX chepax KU3HEAEATeIbHOCTH YeJI0OBeKa.
pasnenos 2. Knaccuukanusi 1 HOMEHKJIATYPa a30THUCTBIX reTePOIUKJIOB.
(Momyeit) Ponb rereponukiInyecKkux COeIMHEHUM B )KUBBIX CUCTEMAaX. [ eTepOnKIIbI

Ha MUPOBOM PBIHKE HAYKOEMKOIH XMMUHU, TEXHOJOTUU MAJIOTOHHAXHBIX
MIPOJYKTOB U JIEKAPCTBEHHBIX cpeacTB. O0IacTu MPUMEHEHUS
TeTePOIMKIMYECKUX coeqrnHeHnid. Knaccudukaius 1 HOMEHKIaTypa
A30TUCTBIX F€TEPOLUKIIOB, KOHJEHCUPOBAHHBIX CUCTEM.

3. 'etepoapoMaTH4YHOCTH U THIIbI T€TEPOATOMOB

O0mue ¥ OTIMYUTENbHBIE MPU3HAKU  MOJEKYJISPHOIO  CTPOCHHUS
TeTePOLUKIN-YECKUX M KapOOIMKIMYECKHX cucteM. HeapomaTtmueckue
TpeX-, YepbIpEX- U CEMUUWICHHbIE F€TEPOLUUKIIbL. ['eTepoapoMaTuyHOCTh U
TUIBl T€TepoaToMoB. T-M30bITOUHBIE, T-AepuuUTHBIE U T-aM(OTEpPHBIE
rerepouukibl. Kpurepun apoMaTHYHOCTH: CTPYKTYpPHBIE, CIIEKTpalbHbIE,
JHEpreTuyeckue, xumuieckue. KommyecTBeHHas OLIEHKAa apOMaTUYHOCTU
a30JI0B U a3UHOB.

4. Peaknium reTepouMKJIN3alun

Peakuuu reTepOLMKIN3aLUH. Knaccudukanus, MEXaHU3MBI,
TEPMOJUHAMUKA. DJIEKTPOJUTUUYECKUE PEAKIUU: aJJUTUBHASL TayTOMEpUs
0e3 Murpanuu, C MUTpalMel, rerepouukiIn3anug. JunonspHoe
LUKJIONPUCOEIUHEHHE. MeXaHu3Mbl 3ieMeHTapHbIX craguidl. KoHkpeTHbIe
MIpUMEPBl CUHTE3a NATUYICHHBIX I'€TEPOLUKIIOB C OJHHUM Te€TepOaTOMOM
(pypansbl, THOGEHBI, TUPPOIIBI), a30J0B (MIUPA30JIbI, UMHIA30JIbI, THA30JIbI,
OKCa30JIbl, TPHA30JIbI, OKCAINA30JIbl, TETPA30JIbl), A3UHOB (MUPUAUHBI, TH-,
TPU- ¥ TE€TPa3UHbI), KOHACHCUPOBAHHBIX CUCTEM (MHIOJbI, OeH30(ypaHsbl,
0eH30THO(EHbI, XUHOJIUHBI), TUPUMUIUHOB U TyPUHOB.

5. Tayromepusi reTepolMKJIMYECKUX COeJUHEHU I

TayroMepusi TeTepOUMKINYECKMX COCAMHEHUN B PACTBOpPAax M B Ia30BOHU
¢aze. OnpeneneHre NOHATUN TayTOMEPUH U M30MEPUU MPUMEHUTENBHO K
rerepounknaM. IIpoToTponHasi, aMUHO-UMHUHHAs, KETO-€HOJbHAsl, THUOH-
THOJIbHASA, THJPOKCH (THOJN)-LIBUTTEPUOHHAs TayToMepuu. BnusHue
MpUpOAbl cyOcTpaTa W pacTBOPUTENS] Ha TAayTOMEpPHbIE pPaBHOBECHSI.
OKCIepUMEHTAIIBHBIE METO/IBI HCCIIE0BAaHUS TAyTOMEPHUU.

6. Kuc/j0THO-0CHOBHBIE CBOIICTBA 230THUCTBIX IeTEPOLUKIOB
Kuca0THO-0CHOBHBIE CBOMCTBA a30THUCTHIX T€TEPOIMKIIOB B Ia30B0il (hasze u
B pacTBopax. BimsHMe uyucia aTromMoB a30Ta, 3aMeCTUTENEeH B IUKJIE Ha
KOHCTaHTBl OCHOBHOCTH M KHCIIOTHOCTH a30JI0B U a3WHOB. B3anMocBs3b
KOHCTaHT KHCJIOTHOCTH W OCHOBHOCTH. (OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOEHMSI HEWTPAJIbHBIX M 3apsDKEHHBIX (AHMOHOB M IPOTOHMPOBAHHBIX
(hopm) reTepoIHKIOB.

7. dnexkTpoduiabHoe 3aMellieHHe (MPUCOeIUHEHNE) Y aTOMa a30Ta B
a3ojax, a3uHax.  JJIEKTpoPMIbHOE 3aMelIeHHe (MPUCOSTUHEHUE) Y
aToMa a30Ta B a30Jax U a3uHax. AJKWIMpOBaHUE TeTpa30a0B. CTpoeHue 1
(hOpMBI CyIIECTBOBAaHUS T€TEPOLIMKINYECKOT0 cyOcTpaTa,
NIEeKTPO(UIBHOTO peareHTa. BiusHue peakimoHHON cpeibl Ha CKOPOCTh U
CEJIEKTUBHOCTD AJIEKTPOQPUIIbHBIX PEAKINH € TeTepo-IHUKINYECKUMHU




cyocrpatamu. Karanus s5eKTpoUIbHBIX PEaKIMi ¢ y9acTHEM
TETPa30JI0B: KUCIOTHBIN, OCHOBHBIN, MEK(a3HBIN.

8.2uekTpodniibHOE 3aMelieHHe Y aATOMA YIJIepo/ia B 230J1aX U a3MHAX
OnekTpoduiapHOE 3aMENIeHHEe y aroMma yriepoja B muppose, ¢ypane,
THoQeHe, a30J1ax U a3uHax. BnusiHue npupoipl rerepoaromMa Ha aKTUBHOCTD
TeTePOIHMKIIOB B PEAKIIHAX AIEKTPOPIILHOTO 3aMEIICHUS U CEIIEKTUBHOCTh
peakuuii

9. HykisieopuiibHOe 3aMellleHHe B reTeponnKIax

HyxneodunsHoe 3amenienue B rereporukiax. Mexanusmel AE, EA u AEa.
HyxkneodunpHoe 3aMerieHre BOJAOPOJa U TaJOreHOB B a3WHAX, MUPPOJIE,
¢bypane, THoene u azonax. OKUCIUTETLHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
peakuuu Junbca-Asbaepa ¢ ydacTUeM reTepOLUKIMUYECKUX COSIUHEHUH.
10. I'erepounkInYecKue CUCTEMbI KAaK 3aMeCTUTEJIH B OPraHUYeCKUX
MoJieKkyJax. [ereponukinyeckue CUCTEMbl Kak 3aMECTUTEId B
OpraHMYECKUX MOJIeKyJaaxX. BiusHue uucia rerepoaroMOB Ha 3HAYCHHUS
AJIEKTPOHHBIX KOHCTAHT a30JIMJIBHBIX M a3UHUJIBHBIX 3aMECTUTEIICH.

11. BunuibHbIe pou3BoaHbIE 230J10B. CuHTe3 C- 1 N-BHHHJI230J10B
Bununsnabie npousBoaubie a3070B. Cunte3 C- u N-BUHUIA30J10B U UX
nonumepusanus. KapOorenHsie U reTepolienubie TOJIUMEPHI C a30JIbHBIMU
[UKJIAMU.

Dopmbl
TEKYLIETO
KOHTPOJIA

VYceTHBIN ONPOC, KOJUTIOKBUYMBI

dopma

MIPOMEXKYTOUHOU

arrecrauu

DK3aMeH

4.3.1 llepeyeHb NpaKTHYECKUX 3aAHATHI U JIA0OPATOPHBIX padoT

TpynoemkocTs
(uac.) © g
Ne o) g Z 5
No © pa3zeia U TEMbI ; a g E
n /IT JICLUTIIAHBI HaumenoBanue nadbopatopHsIx padot " g % &5
(Mozyns) Bcero 3 X ga| ZE
TIpakTHYeCKas o o o
qacoB ,9 <
MHOATOTOBKA
1 | I'erepoapomat | [Ipu3Haku u KpuTepuu 2 [TK-1
WYHOCTh U apOMaTHUYHOCTH, TUIIBI FETEPOATOMOB.
THUIIBI CTpyKTYypHBIH, CIIEKTPaIbHBIN,
reTepoaTOMOB | JHEPreTUYECKUN U XUMUYECKUI =
KpUTEPUN apOMaTHYHOCTH. Pacuer E,
apoMa-TUYHOCTHU T'€TEPOLIMKIIOB B
]
(xommbroTep — pazaen Ne2 =
o ]
00ydJaromei CHCTEMBI) 2
2 | Peakuun OO6pa3oBaHue TeTePOLUKINYECKOI 4 é’_
rerepouukiInsa | cuctembl. Kimaccuduxamus OCHOBHBIX 5
107071 IIPOLIECCOB. DIEKTPOIUTHUECKNE E
e}
peaxkuu — aJIuTUBHAs TayTOMepus 5
0e3 Murpalmu, C MUrparme, >
retepouukiIzanus. Junonspaoe
LUKJIO-TIPUCOEANHEHNE. MeXaHU3MBbI
aJIeMEHTapHbBIX cTaauii. Pazoop




KOHKPETHBIX TPUMEPOB (KOMITBIOTEP —
paznen Ne3 oOyuaromeit CUCTEMBI)

Tayromepus Tayromepus. OmpenenieHre MOHATUN
reTepOLUKINY | TAYyTOMEPUU u U30MEpUn
€CKHX MPUMEHUTEIBHO K  TETEepPOIMKIIaM.
COeTMHEHU I [Iporo-TpomnHas, aMUHO-UMUHHAS,
KETOCHOJIbHAS, THOH-THOJIbHAS,
TUAPOKCH(THOI )-IIBUTTEPHUOHHAS
TayTOMEpUU
Bnusinue npupossl cyOcTpara u
PacTBOPUTEIIS HA TAYTOMEPHBIE
paBHOBecHsl (KOMIbIOTEp — pa3aen Ned
o0Oyuyaronel CCTEMBI)
Kucnotho- KucnoTHo-ocHOBHBIE CBOMCTBA.
OCHOBHBIE KucioTHOCTh 1 OCHOBHOCTH a30J10B B
CBOICTBa ra3aBoil (asze u B pactBopax. Brnusnue
A30TUCTHIX YKCJIa aTOMOB a30Ta, 3€MECTUTENIEH B
reTepOLMKIOB | T€TePOLUKIIE, CPebl HA KOHCTAHTBI
KHCJIOTHOCTH M OCHOBHOCTH a30JIOB.
B3anMocBs3b KOHCTAaHT KUCIOTHOCTH
1 OCHOBHOCTHU. ['eTeponukinyueckue
cinabbie ocHOBaHUS. OCHOBHOCTh
A3MHOB.
Onextpoduns | ['eTeporukindeckre CUCTEMBI Kak
HOE 3aMECTHUTENIM B OPTaHHUYECKUX
3aMelIeHne MOJIeKYNax. DNEeKTPOHHBIE dPPEKTHI,
(mpucoenuHeH | 3HAYEHHS DJIEKTPOHHBIX U
ue) y atoma MPOCTPAHCTBEHHBIX KOHCTAHT JISI
azora B aHajmn3a B paMkax ypanenuit JICO

a30J1ax, a3uHax

(xommbroTep — pazaen NeS
00yyJaromiei CHCTEMBI)

OnexTpoduib
HOE
MIPUCOETUHEHN
e (3amernieHue)
y aToMa
yriepona B
a3oJax, a3uHax

OnexkTpoduabHOE 3aMeleHne
(mpucoenuHEHNE) y aTOMOB a30Ta
reTepOLUKIIOB. AJIKMIIMPOBaHUE,
alWIN-POBaHKE, JIEKTPOPUILHOE
aMUHUPOBAHUE, OKCU- U
aMuHOMeTuIupoBaHue. CTpOeHHE U
(bopMBI CyIIeCTBO-BaHUS
reTepOLMKINYECKOro cyocTpara,
ANIEKTPO(UIBHOTO peareHTa. BiusHue
PEaKIMOHHOM Cpejibl HA CKOPOCTh U
CEJIEKTUBHOCTH JEKTPOPHUIBHBIX
peaKkuurii ¢ reTepOIUKINIECKUMU
cyocrparamu. Karanus
ANEKTPOPUIBHBIX PEaKIUi C
y4acTHUEM T€TEPOLUKINIECKUX
CcyOCTpaTOB: KMCIOTHBIN, OCHOBHBIH,




Mex(ha3HbIN (KOMIBIOTEP — pa3ies
Ne6 obyuaromeii cucTeMsl)

8 | Hykneodpunsn | HykneodunsHoe 3aMelieHre aToma 2
0€ 3aMeIlleHHe | BOAOPO/a B T€TEPOAPOMATHIECKUX
B cucremax. Peakniuu N, O u C-
TeTePOIHKIIAX | HYKJICO(PHUIOB C

reTepoapoMaTUYECKUMU CyOCTpaTaMu.
MexaHu3Mbl HYKJI€O(DUIBHOTO
3aMelIeHHs aToMa BOJ0pO/a.
(xommbroTEp — pazaen Ne7
00ydJaroniei CHCTEMBI)

9 | I'ereporuknuy | ['eTeponuKIMyecKie CUCTEMBI KaKk 1
€CcKue 3aMECTUTENI B OPTaHHUYECKUX
CHCTEMBI, KaK | MOJIEKyJIaX. DIEKTPOHHBIE YPPEKTHI,
3aMECTUTENH B | 3HAYCHHUSI SJICKTPOHHBIX U
OpPraHUYECKUX | MPOCTPAHCTBEHHBIX KOHCTAHT JJIS
MOJIEKYJIax aHayM3a B pamkax ypanenui JICO

(xommproTEp — pazaen Nes
oOyuJaroniei CCTeMbI)

10 | BunwisHble CuHTE3 BUHWIBHBIX MIPOU3BO/THBIX 1
npousBojHbIe | a30510B. CunTe3 C- u N- BUHHUIIa301108B,
a30J10B. peakimonHas crocooHocts C- u N-

Cunres3 C-u BUHUJIA30J10B. BinsiHue Ha

N- peakironHar cnocooHocts C- u N-

BUHUJIA30JI0B | BUHMJIA30JI0B KOJIMYECTBA U MIPUPOJIbI
reTepoaToMoOB B ITHKIIE, & TCAKXKe
MOJIO’KEHU S BUHUJILHOW TPYTIIIHL.

4.3.2. Ilepeuenb TeM (BONPOCOB), BHIHOCHMBIX HA CAMOCTOSITEIbHOE H3y4YeHHUe
CaMOCTOSITE/ILHOH padoThI CTY/IECHTOB

Ne | Tema 3ananue dopmupyemast NAK
KOMITETEHIIHSI
1 | Knaccuduxamus | IloaroroBka K KOJJIOKBUYMY IO [K-1 [K-1.1
1 HOMeHKKIatypa | Teme «Knaccudukanus u I1K-1.2
a30THCTHIX HOMEHKKJIaTypa a30TUCTHIX
reTEpOLMKIIOB T'eTEePOIIMKIOBY
2 | I'erepoapomatnu | IloaroroBka kK KOJJIOKBUYMY IO [K-1 [K-1.1
HOCTb Y TUIIBI Teme «l eTepoapoMaTHYHOCTh U I1K-1.2
reTepoaToMoOB THUIIBI TETEPOATOMOB
3 | Peakuun [ToaroroBka K KOJJIOKBUYMY MO TIK-1 [IK-1.1
reTepolKIn3any | Teme «Peakiun [K-1.2
" TeTePOLIMKITN3AIII
4 | Tayromepus ITonroroBka K KOJUIOKBUYMY I10 [K-1 [K-1.1
rereporukiIndeck | teme «Tayromepus [TK-1.2
UX COCTUHEHUHN reTepOLMKINYECKIX
COECIUHEHUI
5 | Kucnoto- IToaroToBka K KOJUIOKBH o TK-1 IK-1.1
OCHOBHBIE My [TK-1.2
. Teme «KHCcnoTHO-0CHOBHBIE
CBOHCTBa .
CBOICTBa a30TUCTHIX
a30THUCTHIX
reTEepPOLMKIOBY
T'eTEePOIMKIIOB
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6 | DnextpodunsHOE [TK-1 [K-1.1
[ToaroroBka K KOJJIOKBUYMY IO
3aMelleHne IK-1.2
TeMe «DIeKTpoPHIbHOE
(mpucoenuHeHue)
3amelenue (MpUCOeIUHEHHE) Y
y aToMa a3ota B
aToMa a30Ta B a30J1aX, a3UHaAX»
a30J1ax, a3uHax
7 | Dnexrpodpunbhoe | IloAroroBka K KOJUIOKBUYMY I10 [K-1 IK-1.1
MPUCOCIUHECHHE | TeMe «DJIeKTpodHIbHOE [1K-1.2
(3amerenue) y MIPUCOEIUHEHHE (3aMEILICHHE) Y
aToMa yriepojia B | aToMa yriepojia B a30Jiax,
a3oJax, a3uHAX a3MHAX»
8 | Hyxieodpunbuoe | IloaroroBka Kk KOJIOKBUYMY IO [TK-1 IK-1.1
3aMelleHHE B teme «HykneodunsHoe IK-1.2
reTepOLUKIIaX 3aMelIeHHE B FeTePOIIMKIAX)»

4.4. MeTtoauyecKue YKa3aHHs 110 OPraHU3alNU CAMOCTOSITeIbHOI padoThI CTY1eHTOB

CamocrosrenbHas paboTa CTyIeHTOB BceX (popM M BUAOB 00OyueHUs SABISETCA OAHUM U3
00s3aTeNbHBIX BHJIOB 00pA30BaTEIbHOM  JEATEIBHOCTH, OOECHEUMBAOIIEH pealn3aluio
TpeboBanuii denepalbHBIX TOCYIapCTBEHHBIX CTAHAAPTOB BBICUIETO IMPO(ECCHOHAIBLHOTO
obpazoBanus. CorjacHo TpeOOBaHWSIM HOPMATHBHBIX JIOKYMEHTOB CaMOCTOSITEIbHAs padoTa
CTYACHTOB fIBJISieTCA 00s3aTelIbHBIM KOMIIOHEHTOM 00Opa30BaTEeNIbHOIO Hpollecca, Tak Kak OHa
o0ecrieynBaeT 3aKpeIUICHWE IMOJMy4aeMbIX Ha JICKIUOHHBIX 3aHATHSAX 3HAHUH IyTeM
OpUOOpETEHUs] HABBIKOB OCMBICICHUS M PACHIMPEHMs] HUX COAEP)KaHUs, HABBIKOB pPELICHUS
aKTyaJbHBIX MPOOJIeM (OPMHUPOBAHUS OOMIEKYIBTYPHBIX ¥ MPO(PECCHOHATBHBIX KOMIIETEHIIHIA,
HAY4YHO-HUCCIIEJOBATEIIbCKOM JIeITEIbHOCTH, TOArOTOBKU K CEeMHUHAapaM, J1JabopaTOpHBIM paboTaM,
chaaye 3a4eToB U dk3amMeHoB. CamocTosTenbHas paboTa CTYIEHTOB HPEACTaBIsET COOOM
COBOKYITHOCTb ayJAMTOPHBIX U BHEAYIUTOPHBIX 3aHATHH U pabor. CamocTosTesnbHas paboTa B
pamMKax o0pa30BaTeIbLHOrO MPOLIecca B By3€ pellaeT CelyIolne 3a/1aun:

— 3aKpeIvieHHe M paclIMpeHHe 3HAaHWM, YMEHH, MOIYy4YeHHBIX CTYIEHTaMHU BO BpeMs
AyJUTOPHBIX M BHEAYAWTOPHBIX 3aHITHH, MPEBpAIIEHHE WX B CTEPEOTHUIBI YMCTBEHHOH W
bu3nUecKoil 1esTeIbHOCTH;

— npuoOpeTeHne OMOMHUTEIbHBIX 3HAHWH W HABBIKOB IO JUCIHHIUIMHAM Y4eOHOTO
IUIaHa;

— ¢opMHpOBaHWE W pa3BUTHE 3HAHWH W HAaBHIKOB, CBS3aHHBIX C HAYYHO-
UCCIIEI0BATEIbCKON AEATENbHOCTHIO;

— pa3BUTHE OPHEHTAIMM M YCTAaHOBKH Ha KAa4eCTBEHHOE OCBOCHHE 00pa3oBaTENbHOM
IpOTpaMMBbl;

— pa3BHUTHE HABBIKOB CAMOOPTaHHU3AIIHH;

— (¢opMHpOBaHUE CaMOCTOSITEIBLHOCTH MBILIUIEHHS, CIOCOOHOCTH K CaMOpPa3BHUTHIO,
CaMOCOBEPIIIEHCTBOBAHHUIO M CaMOpPEaTH3aIIHH;

— BbIpa0OTKa HaBBIKOB (P (EKTUBHOH  CaMOCTOSATENBHOW  IMpodeccHoHaTbHON
TEOPETUYECKOH, MPAKTHUECKON U YIeOHO-MCCIIeIOBATEIHCKON JAEATEIHHOCTH.

CamocrosarenbHass paboTa CTYJIEHTOB, CBS3aHHAs C MOJITOTOBKOW IO 3aKpErICHUIO
TEOPETUYECKOTO MaTepraja B BHJIE KOHTPOJIBHBIX PadOT, TECTOB, YCTHBIX OMPOCOB TPOBOIUTCS
BO BHEAYJTUTOPHOE BPEMS.

B yweOHOM mpormecce MNPeryCMOTPEHO IIUPOKOE WCIONBb30BaHUE aKTUBHBIX U
MHTEPaKTUBHBIX ()OPM IMPOBEACHHUS 3aHATHH (CEMHUHApPOB B JMAJIOrOBOM DPEXHUME, JAUCKYCCHH,
KOMITHIOTEPHBIX CHUMYJISIHA, pa30opa KOHKPETHBIX CHUTYaIlMil, TPYNIIOBBIX JHUCKYyCCHH) B
COYETaHUHM C KOHKPETHOH Hay4yHO-HCCIelI0oBaTeIbCKol paboToi B obmactu xumuu. OnHON U3
OCHOBHBIX aKTUBHBIX ()OpM 00yU€HUSs, CBSI3aHHBIX C BEJIEHUEM TOr0 BUa (BUIOB) ACSITEITbHOCTH,
K KOTOpPBIM T'OTOBHUTCS MarucTpaHT (Hay4yHO-HCCIEIOBATEIbCKONW W HAyYHO-TIEJarorundyeckoii),
SIBIISIETCS CEMUHAp, K paboTe KOTOPOTO MPHUBIIEKAIOTCS BETYIIIHE UCCIETOBATEIHN U CIICITHATUCTHI-
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MPAKTHKH,

B ®BI'OY BO «MI'Y» opraHuszaius CamMOCTOSATEIbHONH pabOThl  CTYACHTOB
pernamenTupyercs llojoxkeHHEeM O CaMOCTOSITENILHON paboTe CTYAECHTOB, IPUHSITHIM Y YEHBIM
coetoM UI'Y 22 utons 2012 r.

4.5. lIpumepHasi TeMATHKA KyYPCOBBIX padoT (IIPOEKTOB)

[To maHHOI OUCHUILTMHE BBIOJIHEHNE KYPCOBBIX IPOEKTOB (paboT) He MpeycMaTpuBaeTCsl.

V. VUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIEYEHUE
JUCHUILIMHBI (MOLY.JIS)

a) OCHOBHAasl JIUTepaTypa

1. HekonpeHncrupoBaHHble BULIMHATBHBIE TPHA30JIbL: CIpaB. mocobue / UpkyT. roc. yH-
T ; cocT. T. B. T'osmobokosa [u np.] ; pemr.: A. @. HImuar, I'. A. Tapees. - Upkyrck : U3n-Bo UT'Y,
2012. - 133 ¢.; 21 cm. - bubmumorp.: c. 133.

2. Opensmireitn O. A., @unkensinreiin b. JI., TIpoitnakoB A. I'. u ap. Opranudeckas
xumus: B 2 4. Y. 2. Hykneodunsasie peakuun — Upkyrck: U3n-Bo Upkyt. roc. yu-ta — 2014 — 95
C.

3. TpaBenp @.B. Oprannyeckass xumus: yueOHoe mocodue i By30B. T.1 - 3-e u3z0.
(o1.)— M.: 3a-Bo bunowm. Jlaboparopust 3uanuii — 2013 (Pexxum noctymna: ObC «M31aTenscTBO
«JIaHbY)

4. Tpasenp ®@.B. Opranmueckas xumus: ydeOHoe mocodue ais By3oB. T.2 - 3-e u30.
(31.)— M.: N3a-Bo bunowm. Jlaboparopust 3nanuit — 2013 (Pexxum noctymna: bC «M3aatenscTBO
«JIanby)

5. Tpasenp @.B. Oprannyeckass xumusi: yueOHoe mocodue it By30B. T.3 - 3-e u30.
(21.)— M.: U3a-Bo bunom. JlaGoparopus 3nanuit — 2013 (Pexxum nocrymna: ObC «M3naTenbcTBO
«JIanby)

0) /lonoJiHUTEIbHAA JIUTEpPaTypa

1. 3agaum mo opraHUYECKON XUMHH C perieHussMu: yued. mocooue / A. JI. Kypiu [u ap.].
- 2-e u3[., uctp. - M.: bunowm. JIa6. 3nanuii, 2006. - 264 c. (Pexxum nocryna: ObC «M3natenbcTBo
«JIanby)
B) MepUOANYECKHe U3IaHUS (NpuU He0OX00UMOCmU)

r) 6a3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHBIE H MOHCKOBbIE CHCTEMbI

http://www.chem.msu.su/ - moptan xumuueckoro oopasoBanus Poccrun

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

OnekTponHas Oubnnoreka mo xumuu http://www.chemistry.narod.ru/

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

"Xumug misa scex"”
http://www.uic.ssu.samara.ru/~chemistry/index.htm Opranuueckas Xumus
http://formulad4.narod.ru/ Opranuveckast XUMHUs

http://www.chem.msu.su/rus/teaching/yurovska/welcome.html Xumus
TeTePOIUKIMYECKIX COSTMHEHHH

B cootBerctBum ¢ m. 4.3.4. ®I'OC BO, oOyuarommumcsi B T€UE€HHUE BCEro IMepHojia
oOyueHHss oOecliedeH HEOTPaHWYCHHBIH J0CTyn (yHaJeHHBIH JOCTYH) K  3JEKTPOHHO-
OMOIMOTEYHBIM CHUCTEMAM:
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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

1. OrtkpeiTass dnekTpoHHas 0aza pecypcoB U HCCIEAOBaHUN «YHHUBEPCUTETCKAS
nnopmanmonnass cucrema POCCHUSA» [DnektpoHHBIi pecypc] : caiit. — Pexum
nocryma: http://uisrussia.msu.ru GeccpovHsbIii

2. TocynapctBenHass wuHQpoOpManuoHHass cucrtemMa «HanuoHanapHass —AJIEKTPOHHAS
Ooubnuoreka» [DeKTpoHHBIN pecypc] : callT. — Pexxum moctyna: http://H36.pd. 6eccpounsrii

3. Hayunas sanextponnas 6uoimoreka «kELIBRARY.RU»y [DnekTpoHHBIN pecypc] : caiT.
— Pexxum pocryna: http://elibrary.ru/defaultx.asp. - Kontpakr Ne 148 ot 23.12.2020 r. AxT or
24.12.2020 r. cpok aeiictus mo 31.12. 2021 r. mocrym: http://elibrary.ru/

4. OBbC «U3narensctBo Jlanb». Kontpakt Ne 100 or 13.11.2020 r. Akt Ne 671 or
14.11.2020 r.; Cpok geiictBus mo 13.11.2021 r. goctym: www.e.lanbook.com

5. Kontpakrt Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok nelicTBus
mo 13.11.2021 r. mocrym: www.e.lanbook.com

6. DOBC DU3 «bubmmnorexy». ['ocymapcrBennsiit koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnmorex». JluneHnsnonHoe cormamenue K [ocymapctBeHHOMY KoHTpakTy Ne 019 or
22.02.2011. Anpec noctymna: https://isu.bibliotech.ru/ Cpok aelicTBusi: 6ecCpOYHBIA.

7. OBbC «Pykont» KonTpakTt Ne 98 ot 13.11.2020 r.; Akt No 6K-5415 ot 14.11.20 1. Cpok
neiicteus o 13.11.2021r. mocrymn: http://rucont.ru/

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

9. OO0 «32nextponHoe uzaarenbctBo KOpait». Kontpakt Ne 60 ot 23.09.2020r. Akt
npuema-nepegaun Ne 3263 ot 18.10.2020; Cpok pedictBus mno 17.10. 2021 r.
nocryi: https://urait.ru/ Jlutiensnonnsiii koHTpakT Ne 04-E-0258 ot 20.09.2021r. AKT mpuema-
nepenaun Ne 5684 ot 18.10.2021; Cpok aevictus o 17.10. 2022 r. goctym: https://urait.ru/

10. OO0 «MBUC», xoutpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
neiicteus ¢ 01.01.2021 mo 31.12.2021 r. goctyn: http://dlib.eastview.com

11. OO0 «1 [ «I'pebennuxoB», koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok aeiictBus ¢ 01.01.2021 mo 31.12.2021 r. noctyn: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI
6.1. YueOHo-1200paTopHOE 000py/10BaHMeE:!

[lomemenuss i TpoBeNEHUS  JIGKIMOHHBIX U JaOOpaTOpHBIX  3aHSTHIA,
YKOMIUIEKTOBaHHbIE HEOOXOIUMMBIM 000pyAOoBaHMEM, HpUOOpHOM 0a30ii M peakTUBaMH, a
UMEHHO:

- ayOUTOPHH, OCHAIICHHBIE MYJIbTUMEIUUHBIMA CpPEACTBAMH, JUIS TIPOBEICHUS
ayJIUTOPHBIX M MPAKTHUYECKUX 3aHATHH (aya. 5, 6, 402, 423, 426);

- maboparopHble pakTUKyMbI (aya. 440, 442, 443, 313) o opraHUYECKOi XUMHH, OCHAIICHHBIC
CIIEAYIOIIMM 000pPYJOBAHUEM:

Ne n/m HanmeHnoBanue KosmuectBo
1. IlepcoHanbHbIE KOMIIBIOTEPHI 3

2. MynpTUMEANIHBIN TPOEKTOP 1

3. Ta0nuIbI-CXeMBI 10

OO6muit ¢oHa BKIIOYAaET y4eOHMKHM M ydeOHble MOCOOus, CIpaBOYHAsl JUTEpaTypa,
SHIMKJIIONIEIMH — YHUBEPCAIbHbIE H OTPACIEBbIE, 3JEKTPOHHAs 0Oydatonias nporpamma «OCHOBBI
OPTraHNYEeCKOW XUMHM

IlepeueHb NTULIEH3UOHHOTO
HaumeHnoBaHue crienuanbHbIX OCHAILIEHHOCTh CHEeNNaTbHBIX
N N N . MPOrPaMMHOTO OOECTICUeHUSI.
MOMEIICHHU U TOMEIeHUH ISt MOMEIEHNH 1 TIOMEICHHH JIJIst
. . PexBU3UTHI NOTBEPHKIAIOIIETO
CaMOCTOSATENBHOM PaboThI CaMOCTOSTENILHOM PaboThI
JIOKyMEHTa

CrieruaabHbIC TOMEIICHUS: Aynutopust 000pyaoBaHa OC Windows: DreamSpark Premium,
VYuebHast ayauTopHs JUIs CHeUaIN3UPOBaHHON yueOHOM Jorosop Ne 03-016-14 ot 30.10.2014
IIPOBEICHUS 3aHATHH MeOelIbl0, TEXHHYECKUMH
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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/

JIEKIIHOHHOTO ¥ CEMHUHAPCKOI0
THUIA, TEKYIIETO KOHTPOJIA,
MIPOMEXXYTOYHOH aTTECTAIHH.

CpeAcTBaMU 00y4YeHUs, CITy>KalllUMU
JUTS TIpeCTaBIeHU HHYOPMALIUH
0OJBIION ayIUTOPUH:
Hoyt6yk(AserAspirev3-5516
(AMDAZ10-4600M 2300 Mrm)) (1
IITyKa) C HEOTPAaHWICHHBIM
JocTynoM k cetu MHTepHer, ¢
HEOTPaHUUYCHHBIM JIOCTYIIOM K CETH
Uureprert; [Ipoekrtop Vivitek, sxpan
ScreenVtdiaEcot- 3200*200MW
1:1, xo70HKH, HAGOPBI
JIEMOHCTPALMOHHOTO 000PY/I0BaHUs
U y4eOHO-HATJISATHBIX TOCOOUH,
o0ecIeunBaOINe TEMaTHIECKHE
WUTIOCTPAINH, COOTBETCTBYIOIINE
paboteii mporpaMMe AUCIHUIUINHBL.

Microsoft Office:
0365ProPiusOpenStudents ShrdSvr
ALNG subs VL NL | MthAcdmsStdnt
w/Faculty (15000 nunen3mii)

Kaspersky Endpoint Security
JUISIOM3HECa- CTaHIapTHBIH Russian
Edition. 1500-2499 Node 1 year
Educational License Ne 1B08170221-
054045730177

CrenpaibHbIE TIOMEIICHUS:
KOMIBIOTEPHBIN KIIacc
(yueOHas aymuTopus) Iis
TPYIIIOBBIX U
HHJIMBUTYaTbHBIX
KOHCYJIbTallUl, KypCOBOTO
MIPOEKTUPOBAHHUS (BBIMTOTHEHUSI
KYPCOBBIX paboT),
OpraHu3anyu
CaMOCTOSTENILHON paboTEhl, B
TOM YHCIIe, HAyYHO-
HCCIICIOBATEIBCKOM

Aynurtopus ob6opyaoBaHa
CHETHATH3UPOBaHHON yIeOHOU
MeOeIbI0, TEXHHIECKUMHA
CpeAcTBaMH 00y4YeHUS:
KOMIBIOTEPHI (CHCTEMHBIN OJI0K
AMD Athlon 64 X2 DualCore
3600+ 1900 MI'r (15 mwTyK),
Monurtop LGFlatron L1742SE (14
mrtyk), Monutop ViewSonic
VG720) ¢ BO3MOXKHOCTBIO
MOKIIIOUEHHA K ceTH «/HTepHeT» U
obecrieueHneM I0CTyTIa B
3JIEKTPOHHYIO HH(POPMAIIOHHO-
00pa3oBaTeIbHYIO CPEny
OpTaHM3aIHH.

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

Microsoft Office:
0365ProPiusOpenStudents ShrdSvr
ALNG subs VL NL I MthAcdmsStdnt
w/Faculty (15000 nunen3mii

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

6.2. IlporpamMHoe obecnievyeHmne:

HaumenoBanme Hara Efp oK
O0ocHOBaHME JISI neicTBUs
Ne IIporpammuoro Koa-Bo nonb3osanms MO BbIIa4YH npasa
nmpoayKTa JHUICH3UH OJIL30BAHMSI
1. | Microsoft Office Professional 12 Howmep JTunensuu Microsoft 01.12.2009 | GeccpouHo
Plus 2007 Russian Academic 46211164 T'oc.KOHTpaKT
OPEN No Level Ne 03-162-09 ot 01.12.2009
2. | Microsoft® Windows® 12 Howmep JInnenzun Microsoft 01.12.2009 | GeccpouHO
Professional 7 Russian Upgrade 46211164 T'oc.KOHTpaKT
Academic OPEN No Level Ne 03-162-09 ot 01.12.2009
Promo
3. | OpenOffice 4.1.3 VYcmoBust | YcIoBHS HCIIONB30BAHUS IO VYcmoBust | GeccpouHO
npaBo0d | CCHUIKE: paBoobJaj
namarens | https://www.openoffice.org/licen aTenst
ses/PDL.html

6.3. TexHn4yeckue v JIeKTPOHHbIE CPeCTBA:

MeTtoauueckoi KOHIENIMEH MpenojaBaHus IpeyCMOTPEHO UCIIOIb30BaHUE TEXHUUYECKHUX
U DJEKTPOHHBIX CPEJICTB OOYy4eHUs M KOHTPOJIS 3HAHUM CTYJEHTOB: MYJIbTUMEIUIHbIE
npe3eHTanuu, GpparMeHTs! (PUIHLMOB.

VIl. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[Ipn peamu3anmuu nOporpaMMsl

06pa3OBaT€J'IBHBIe TCXHOJIOI'NH

NAHHOW IUCIUININHEI

HCIIOJIB3YIOTCA  PAa3JIMYHBIC
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Pa3zHoypoBHEBOE
oOyueHue

VY npernoaaBartens NOABISETCS BO3MOKHOCTb IIOMOTATh CIaboMY,
YAENIATh BHUMAHUE CUIILHOMY, PEAIU3YETCs JKEeJIAHUE CUITbHBIX
yuanmxcs OpicTpee U Iiry0Ke MpoJABUraThCsl B 00pa30BaHUH.
CuiibHBIC yUaluecs: YTBEP)KIal0TCsl B CBOUX CIIOCOOHOCTSIX,
cia0ble MOJIy4al0T BO3MOXHOCTh UCIIBITHIBATh YU€OHBIN yCIIeX,
MOBBIIIACTCS YPOBEHb MOTHUBALIUU YUCHBbSI.

2. | IlpoexTHble MeToabl | PaboTa o gaHHON METOAMKE JaeT BO3MOXKHOCTbh Pa3BUBATh

o0y4YeHHS WH/IMBUyalIbHBIE TBOPUECKUE CIIOCOOHOCTH yJamuxcs, 6oiee
OCO3HAHHO MOAXOIUTH K MPO(ECCHOHATILHOMY U COLUAIIBHOMY
CaMOOTIPEICIICHUIO

3. | HUccnenoBarensckue | JlaeT BO3MOKHOCTh YUALIUMCS CAMOCTOSATENBHO MOMOIHATh CBOU

METOABI B 00OY4eHUH | 3HAHHS, TTTyOOKO BHUKATh B U3y4aeMyIo IpobaemMy u
IpearnonaraTh MyTH €€ PEeLIeHUs, YTO BaXXHO IpU GOPMUPOBAHUHI
MHUPOBO33PEHUS. DTO BXKHO ISl OTIPEICIICHUS] MHNBH1yaIbHON
TPAEKTOPUU PA3BUTHUS KAKIOI0 00yJaromerocs

4. | JleKIMOHHO- JlaHHas cucTemMa JaeT BO3MOXXHOCTh CKOHIICHTPHPOBATh
CEeMHUHapPCKO- MaTepHai B OJIOKU U MPENOAHOCUTh €ro Kak eIUHOe LeJoe, a
3a4yeTHasi CHcTeMa KOHTPOJIb MIPOBOAUTH T10 TPEIBAPUTEIHHOM MOATOTOBKE

00y4armuxcs

S. NupopmarinoHHo- N3meHeHne u HeorpaHnYeHHOE 00OTallleHUE COIeP KAHUS
KOMMYHHUKAI[MOHHBIE | 00pa30BaHMsl, UCIIOIb30BaHUE HHTETPUPOBAHHBIX KYPCOB, TOCTYII
TEXHOJIOTUU B MHTEPHET.

6. | Cucrema dopmupoBaHu€e EPCOHUPULIIUPOBAHHOTO YUeTa JJOCTUKEHUN
WHHOBAITMOHHOU 00yJaromerocs: Kak MHCTPYMEHTa NeIarornyecKor TOIePKKU
OLIEHKU «IIOPT(OIHO»| COLHATBLHOIO CAMOOIIPEIEIICHUS, ONPEIEICHUS TPACKTOPHH

WH/IMBUIYAJILHOTO Pa3BUTHS JTHYHOCTH
HaumeHoBaHue TeM 3aHATHI ¢ MCMOJIL30BAHHEM AKTHBHBIX GopM 00yUeHuUs:
No Tema 3aHaTHA Bun 3anatusa Popma / Meroxe! Kon-o
MHTEPaKTHUBHOIO OOYYEHHUsI | 4YacoB
Knaccudukanus u
1 HOMEHKJIaTypa cobeceioBaHNE KOJUIOKBUYM 2
A30THUCTBIX TETEPOITUKIIOB
9 ['eTepoapoMaTHUHOCTb U
KOJJIOKBUYM 2
THUIIBI TETEPOATOMOB co0eceloBaHNE
3 Peakuun KOJUTOKBHYM 2
TeTePOIUKITH3AINN co0eceJoBaHNE
Tayromepus
4 | TeTEepOIMKINIECKUX cobecenoBaHne KOJIJIOKBHYM 2
COCIMHEHU I
KucinoTtHo-ocHOBHBIE
5 | CcBOMCTBa a30TUCTHIX cobece0BaHNE KOJIJIOKBUYM 2
TeTEePOIMKIIOB
OnexTpoduibHOE
3aMeleHne
(mpucoenuHEeHNE) Y cobece0BaHue KOJIJIOKBUYM 2
aToMma a3oTa B a30JIax,
a3uHax
OnexTpoduibHOE
NPUCOCTUHEHNE cobeceoBaHNe
KOJUIOKBUYM 2
(3amerieHue) y aroma
yTJIepoJia B a30J1ax,
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a3ruHax

Hykneodunsaoe

3aMelIeHHE B cobecenoBanme KOJUTOKBHYM 2
TeTePOIUKIIAX

I'eteponukimyeckue

CHCTEMBI, KaK cobecenoBanue

KOJUIOKBUYM 2
3aMECTHTEIH B

OPraHn4YCCKUX MOJICKYJIaX

Htoro yacos

-
o

Vill. OHEHOYHBIE MATEPHUAJIBI VIS TEKYHIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIMA

8.1. OneHo4HbIe CPeACTBA TEKYIIEro KOHTPOJIA

Kommerenimm,
Ne | Bun xoHTpOIIA KoHnTponupyemblie TeMbI (pa3aesnsl) KOMIIOHEHTBI KOTOPBIX
KOHTPOJMPYIOTCS

1 | KomnokBuym Knaccudukanus u HoMeHKIIaTypa [K-1

a30TUCTBIX FETEPOLIMKIIOB
2 | Konnoksuym I'erepoapoMaTUYHOCTb U THIIBI [1K-1

reTepoaToMoOB
3 | KonnokBuym Peakiiuu rerepoluKiIn3alum I1K-1
4 | KomnokBuym TayTroMepus reTepoUUKINYECKUX [K-1

COeIMHEHUN

5 | Komnoksuym KucnoTHO-OCHOBHBIE CBOKCTBA IK-1

a30TUCTBIX FETEPOLMKIIOB
6 | KomtokBuym DnekTpoUIbLHOE 3aMelIeHNe IK-1

(mpucoennHEHNE) y aTOMa a30Ta B

a3oJ1ax, a3uHax
7 | Konnoksuym OnexkTpouiIbHOE MPUCOEAUHEHUE [K-1

(3amMelnieHre) y aroma yriepoja B a3ojax,

azuHax
8 | Komnoksuym | HykneopuinbHoe 3amenienue B [K-1

TeTePOITUKIIax

BOITPOCHI IS COBECE/JIOBAHU A

IIpomexxyTounast atrtectanus (9K3amerH) MOXKET NPOBOIUTHCA B (oOpMe YCTHOTO
co0ece0BaHNs WIH B BUJI€ TECTOBBIX 3aJIaHUM C OTKPBITHIMH BOIIPOCAMHU.
KOJIVIOKBHUYM 1
Kunaccnpukanusi 1 HOMEHKIATypa a30THCTBIX TeTEPOLUKJIOB
Ponb rerepolIMKIMYECKUX COCIMHEHNN B )KUBBIX CUCTEMAaX. | '€TepOLMKIIbI HA MUPOBOM
PBIHKE HAYKOEMKOM XMMHH, TEXHOJIOTUH MAJIOTOHHAKHBIX ITPOTYKTOB U JIEKAPCTBEHHBIX CPEJICTB.
OO6nacTi TpUMEHEHHs TeTePOLMKINYECKUX coeanHeHnid.Knaccudukanus u HOMEHKIaTypa
A30TUCTBIX FETEPOLUKIIOB, KOHIEHCUPOBAHHBIX CUCTEM.
KOJIVIOKBUYM 2
I'erepoapoMaTH4YHOCTH U THIIBI F€TEPOATOMOB
OOme U OTIMYUTENbHBIE MTPU3HAKH MOJIEKYJISIPHOTO CTPOCHUS IeTePOLUKIN-UYECKUX U
KapOoOLUKINYecKuX cucrteM. HeapomaTrueckue Tpex-, YepbIipex- U CEMUUJICHHBIE TeTePOIUKIIbI.
['eTepoapoMaTHUHOCTh M TUIBI T€TEPOATOMOB. T-M30bITOUHBIE, TT-TeUIUTHBIE U T-aM(pOTEpHBIE
reTepouukibl. KpuTepuum apoMaTU4YHOCTH: CTPYKTYpPHBIE, CIIEKTpajlbHbIE, IHEPrEeTHUUECKUE,
xumuueckne. KommuecTBeHHas olleHKa apOMaTUYHOCTH a30JI0B U a3MHOB.
KOJIVIOKBUYM 3
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Peaxknuu rerepounkJIn3anuu

Peakuuu  rerepoumximzanuu.  Krnaccuduxamus, MexXaHH3MBL, TepMOJWHAMUKA.
DJEKTPONUTHYECKUE pPEaKLIWU: aJIUTUBHAs TayToMepus Oe3 MUrpamud, ¢ MHIpPauei,
reTepouuKiIn3anys. JunonspHoe HUKIONpUCOEIUHEHUE. MeXaHU3Mbl AJIEMEHTapHbBIX CTajuil.
KoHkpeTHbIe TpUMeEpHl CUHTE3a MATUWICHHBIX TeTEPOLUKIIOB C OJHUM rerepoaToMoM ((ypaHsl,
THO(QEHBI, MUPPOJBI), a30JI0B (MHPA30JIbI, HMHUIA30JIbI, THA30JIbI, OKCA30JIbl, TPHUA30JIbL,
OKCa/IMa30Jbl, TETPA30Jibl), a3UHOB (MUPUIUHBI, IHU-, TPU- U TE€TPA3UHBbI), KOHJIEHCUPOBAHHBIX
cucreM (MHIOJBI, OeH30(]pypaHbl, 0€H30THO(EHBI, XUHOIMHBI ), TUPUMHUINHOB U ITYPHHOB.

KOJVIOKBUYM 4

TayTomMepusi reTepoUKINYECKUX COeIUHEHUI

Tayromepusi TeTEpOIMKINYECKUX COEAMHEHHH B pacTBOpax M B Tra3oBoi (ase.
Onpenenenue TMOHATUNH TayTOMEpPUHM U HM30MEPUM NPUMEHHUTEIBHO K TETEPOIMKIIAM.
[IpoToTponHas, aMUHO-MMHUHHAs, KETO-CHOJbHAs, THOH-THOJIbHAS, THUAPOKCH  (THOM)-
BUTTEPUOHHAs TayromMepuu. BrnusHue npupoasl cyOcTpara U pacTBOpPUTENS HA TAyTOMEPHBIE
paBHOBECHS. DKCIIEPUMEHTAIbHbIE METO/IbI UCCIIEJOBAHUS TAYTOMEPHH.

KOJUVIOKBUYM 5
Kuc10THO-0CHOBHBIE CBOMCTBA A30THCTBIX IeTEPOLIMKIIOB
KucnoTHO-OCHOBHBIE CBOICTBAa a30THCTHIX TETEPOIMKIOB B Ta30BOM ¢a3e u B
pacTBopax. BnusiHue 4ynciaa aTOMOB a30Ta, 3aMECTUTENIEH B IIUKJIE HA KOHCTAHThl OCHOBHOCTH U
KHMCIIOTHOCTH a30JI0B M Aa3WHOB. B3aMMOCBS3b KOHCTAHT KHCIOTHOCTH U OCHOBHOCTH.
OCOOEHHOCTH  BJIEKTPOHHOTO  CTPOCHMS HEUTpalbHBIX UM  3apsHKEHHBIX (QaHHOHOB U
IPOTOHUPOBAHHBIX (POPM) TETEPOIMKIIOB

KOJIVIOKBUYM 6
JuieKTpOo(PpuIbHOE 3amMenieHne (IPUCOeIMHEHHE) Y aTOMA a30Ta B a30J1aX, a3UHAX
OnekTpodunpHOE 3amelnieHrue (MPUCOSAMHEHNWE) y aroMa a3oTa B a30jaxX M a3uHax.
AnxwiupoBanue TeTpa3onioB. CrTpoeHre U (QOpPMBI CYLIECTBOBAHHUS TI'eTEPOLUKIMYECKOTO
cyOcTtpara, 31eKTpoduiabHOro peareHTa. BiusHue peakuMOHHOW Cpelapl Ha CKOpPOCTh U
CEJIEKTUBHOCTh 3JIEKTPO(UIBHBIX peakluil ¢ rerepo-IUKINYecKuMU cyOctpatamu. Katamus
ANIEKTPOPUIIBHBIX PEAKIUIl C y4aCTHEM TETPA30JIOB: KMUCIOTHBIN, OCHOBHBIHN, MeX(a3HbIN

KOJIVIOKBUYM 7
JuekTpodpuiibHOe NpHUCOeIHEeHHe (3aMellleHHe) Yy aToMa yriepoaa B a30J1ax,
a3mHax
OnexkTpoduabHOE 3aMelleHle Y aToMa yIiiepoja B muppoiie, pypatne, TuoeHe, a3onax u
asyHax. BimsHue npupoAbel rerepoaroMa Ha AaKTUBHOCTb TICTCPOUHMKIIOB B PCAKIUAX
ANIEKTPO(UIBHOTO 3aMEIIEHUS U CeIeKTUBHOCTb peaKLuit
KOJIJ/IOKBUYM 8
HyxkJiieopuiabHoe 3aMelieHre B reTepolHKIax
Hykneopunsnoe 3amemienue B rerepormkiax. Mexanmsmel AE, EA u AEa.
HyxneodunpHoe 3amelrieHue BOJOpOJa M TAJOT€HOB B a3UHAxX, muppoie, gpypane, TudeHe u
azonax. OKHUCITUTENbHO-BOCCTAHOBUTEIbHBIE peakluu, peakuuu Juibca-Anbaepa ¢ ydacTueM
TETEPOLMKIMUECKUX COEANHEHNH.

8.2. Oneno4nsblie cpeAcTBA JJIsl IPOMEKYTOYHOM aTTeCTaluu
1. Knaccudukanyss ¥ HOMEHKIATypa a30THUCTBIX T'€TEPOLMKIIOB, KOHICHCHPOBAHHBIX

CHCTEM.

2. I'erepoapOMaTHYHOCTh U THIBI T€TEPOATOMOB. T-M30BITOUHBIE, TT-ACPUIIUTHBIC U T-
aM(doTepHbIE TETEPOITUKITHI.
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3. Kpurepunm apomMaTHUYHOCTU: CTPYKTYpHBIE, CIEKTpalbHbIe, HHEPreTUYEecKue,
xummnueckue. KonnuecTBeHHas OlleHKa apOMaTUYHOCTH a30J10B U a3UHOB.

4. Peakmum rerepormknm3anuu. Kiaccupukanus, MeEXaHH3MBI, TEPMOJUHAMUKA.
DONEeKTPOJIUTHUECKUE pEeaKIMH: aJIUTUBHAasg TayToMepus Oe3 MHrpalud, C MUrpalueH,
reTepourkiIn3anus. JunoaspHoe MUKIONpUcoeuHeHne. MexaHU3Mbl 3JIEMEHTAPHBIX CTaIUH.

5. KoHkpeTHble IprMephl CUHTE3a MSTUWICHHBIX TeTEPOLUKIIOB C OJJHUM IreTepoaToMOM
(pypansl, THODEHBI, TUPPOIIBI), a30J10B (TUPA30IIBI, UMHUIA30JIbI, THA30JIbI, OKCA30JIbI, TPHA30JIbI,
OKCa/IMa30JIbl, TETPA30JIbI).

6. KonkpeTrHble TpUMeEpbl CHHTE3a IECTUWICHHBIX T€TEPOILMKIIOB a3UHOB (TUPUIAUHBL, TU-
, TpU- W TETPa3uHbI), KOHJICHCUPOBAHHBIX cHUCTEeM (MHIOJBI, OeH30(]ypaHbl, 0€6H30THO(DECHHI,
XUHOJIMHBI), MTUPUMHUJIUHOB U ITYPHHOB.

7. Tayromepus TETEpPOLUMKIMYECKUX COCIMHEHMM B pacTBOpax M B Tra3oBoi dase.
OrmpeznesieHre TOHSATUW TAyTOMEPUM W HM30MEPUM MPUMEHUTEIBHO K TETEPOLMKIIAM.
[IporoTponHasi, aMHHO-UMHUHHAs, KETO-CHOJbHAs, THOH-THOJbHAS, THAPOKCH (THOMN)-
[BUTTEPUOHHAS TayroMepuu. BiusHue npupoasl cyOcTpara W pacTBOPUTEIS HA TayTOMEPHBIE
paBHOBeCHsI. DKCIIEPUMEHTAIbHBIE METO bl UCCIICIOBAHUS TAYTOMEPHH.

8. KucnoTHO-OCHOBHBIE CBOWMCTBAa a30THUCTBIX TETEPOLMKIOB B Ta30BOM (ase U B
pacTtBopax. BnusiHue uncia aTOMOB a30Ta, 3aMECTHTENEH B I[MKJIE HA KOHCTAHTHl OCHOBHOCTH U
KHCJIOTHOCTH a30JI0B U a3UHOB.

9. B3anMOCBSA3b KOHCTAHT KHUCJIOTHOCTH W OCHOBHOCTU. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOCHUS HEUTPAIBHBIX U 3aPSHKCHHBIX (AHMOHOB M IIPOTOHUPOBAHHBIX ()OPM) TE€TEPOITUKIIOB.

10. DnextpoduibHOE 3aMenieHre (MpUCcOeIMHEHNE) Y aTOMa a30Ta B a30J1ax u a3uHax. 11.
AnxunmupoBanue Terpa3osioB. CtpoeHue u  (QOpPMBI CYNIECTBOBAHHS TeTEPOIUKIMICCKOTO
cyOcTtpara, snekTpoduinbHOro peareHta. BiusHue peakuMOHHOW Cpelbl Ha CKOPOCTh U
CCJICKTHBHOCTh JJICKTPOMUIBHBIX PEAKIMA C TEeTePOLUKINYeCKUMHU cyOctparamu. Karamus
ANEKTPODUIBHBIX PEAKIUi C y4acTHEM TeTPa30JIOB: KHUCIOTHBIN, OCHOBHBIHN, MEK(a3HbIH.

12. DnexkTpodriibHOE 3aMEICHHE Y aToMa yTiiepojaa B mupposie, pypane, Taodene, azonax
W a3uHax. BnusHue mnpupoabl TrerepoaToMa Ha AaKTUBHOCTh TETEPOLMKIOB B PEaKLHUIX
ANIEKTPOPUIBHOTO 3aMEIICHUSI U CEIIEKTUBHOCTD PEAKIIHIA.

13. HykneodunbHoe 3amerienue B rerepoumkinax. Mexanusmbl AE, EA u AEa.
HyxneopunsHoe 3amernienne BOAOPOAA M TAJOTCHOB B a3uWHax, muppose, ¢ypane, TudgeHe u
azoJjax.

14. TeTepolUMKIMYECKHUE CHUCTEMBbl KaK 3aMECTUTEIM B OPTaHMYECKUX MOJIEKyJax.
BnusgHue yncna rerepoaToOMOB Ha 3HAYEHUS AJIEKTPOHHBIX KOHCTAHT a30JIMJIbHBIX M a3UHUIIBHBIX
3aMECTUTENIEH.

15. BununbHbie mpou3BoAHbIe a30710B. CuHTe3 C- 1 N-BUHMIIA30JI0B U UX TIOJTMMEPU3aIIHsL.
KapOorenHusie u reTepolenupie MOJIUMEPHI C a30JbHBIMU ITUKIIAMH.

16. Cunre3 (UBHONIOTHUECKH AaKTUBHBIX COCAMHEHUH HAa OCHOBE TE€TEPOIMKIMUYECKUX
COEMHEHUH. [ 'eTepOLMKIIbI B METULIHE.

IINTAHUPYEMBIE PE3YJIBTATBI OBYUEHUA 1 ®OPMUPOBAHUA

KOMIIETEHIIUIA

NuaaukaTopsl 10CTHKEHUSA PesyabTaTsl 00yyeHus IIpoueaypa

KOMIIeTeHIIUH (3HaTh, yMeTb, BJIA/1€Th) OLICHUBAHUS
[1K-1 Criocoben npoBoauTh | 3HAET: OCHOBHBIE 3aKOHBI U CobecenoBanue.
cOop, aHam3 U 00paboOTKyY 3aKOHOMEPHOCTH, Brimonaenune
nHpopManny, HEOOXOUMOI | OIpeNesAolIe HAIPaBJICHUe U | IPAKTUYECKUX padoT.
IUTSL peIIeHus 33124 pe3yabTaT MPOTEKAHUS
XUMUYECKOMH MIPOIIECCOB B OPraHUYECKHX
HaIpPaBJICHHOCTH, peaKImsx
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IMOCTABIIEHHBIX
CHEeMaIUCTOM Doliee
BBICOKOM KBaJTHU(UKAIMH

YMeer: NpoBOAUTH IEPBUYHBIN
aHaJIN3 pe3yJIbTaTOB C YUETOM
00IINX 3aKOHOMEPHOCTEH,
(bopMyIHpyEeMBIX B paMKax
OpPraHUYECKON XUMUU

Co0OecenoBanue.
Brimonnenue
MPAKTUYECKHUX PadoT.
OdopMieHre 0TIETOB 1O
J1a00paTOPHBIM paboTam.

Ymeer: rpaMOTHO
(opMyIMpPOBATH BBIBOAbI

CobecenoBanue.
OdopmiieHre 0TYETOB O
1abopaTOpHBIM paboTaM.

3HaeT: npaBuiia 1 HOPMBI
TEXHUKH 0€30I1aCHOCTH IpU
paboTe ¢ XUMHUYECKUMHU
peakTHBaMu M (PU3HUECKUMHU
npudopaMu

Brinosinenue
nabopaTopHBIX padoT.

YwMmeer: paboTarh Ha
CTaHJAPTHOM aHAJTUTUYCCKOM
000pYyIOBaHUU: aHATTUTUYECKUX
Y TEXHUYECKUX Becax,
pedpakToMeTpe

Beinonnenue
J1a00paTOPHBIX padoT.

Bnapneer: HaBbIKaMu pabOTEHI €
COBPEMEHHBIMH XUMHYECKUMU
npudopamu, mpueMaMu

CobecenoBaHue.
Brinonnenune

Ja00paTOPHBIX padoT.

oprannu3aiuvii MCTOAWKHU pa60T
IIpyu pCIICHUHA MOCTaBJICHHOMN
3aJa4u.

KPUTEPUU OHEHUBAHUA PE3YJBTATOB OBYUEHUAA:

1. Ipengycmotpeno 8 coOecemoBaHU 10 TEOPETHUYECKOMY MaTepualy B BHJIE
KOJITOKBUYMOB. Kaxkiast Tema orieHnBaeTcs MakCUMyM Ha 3 6aria.
MakcumanbHOE KOJIMYeCTBO OayioB Ha sk3amene 30.

OneHka «Hey10BJIETBOPUTEIHLHO !

¢dbparMeHTapHOE 3HaHUE PEMETa, OTCYTCTBUE YMEHHMI 1 HAaBBIKOB IPUMEHEHUSI METO/I0B
Y TIOJIXOJI0B M3y4aeMOM AUCLIUILIMHBI IPU pellleHu y4eOHbIX 3a1a4 (MeHee 50 06amioB).

OneHka «y10BJIeTBOPUTEIbHO !

HECHCTEMATU3UPOBAHHBIE 3HAHHS MPEIMETa, YaCTUYHO C(POpMUpOBaHHBIE YMEHHS M
HaBBIKM NPUMEHEHHs METOJIOB U MOJXOJ0B M3y4aeMOW JAUCIUIUIMHBI MPU PEIIeHUH Y4eOHBIX
3a1a4 (50-69 6annon).

Onenka «xopomoy:

B IIeJIOM, C()OPMHUPOBAHHBIC, HO COZIEpIKAIINE OTICIbHBIC TPOOEeNbl 3HAHUS TPEIMETa,
yYMEHHUE TMPUMEHSTh METOJbl U MOAXOJbl M3y4aeMOW JUCHMIUIMHBI MPH PEIIeHUH Y4eOHBIX U
NPaKTUYECKHUX 33/1a4 ¢ MUHUMAIBHBIM KOJMYECTBOM OIIMOOK HEMPUHIMITHAIBHOTO XapaKTepa,
HaJIMYMe HaBBIKOB MPUMEHEHHUs METOJOB M TOJXOJ0B M3y4yaeMON JUCLUUIUIMHBI MPU PELICHUN
yueOHBIX U npakTuyeckux 3a1a4d (70 - 85 Gamos).

OneHka «OTIHYHON:

c(OpMHPOBAHHBIC U CHCTEMATH3NPOBAHHBIE 3HAHUS TTpeIMeTa, cCHOPMUPOBAHHBIE YMEHHS
Y HAaBBIKY MPUMEHEHUS] METOJI0B U TIOJIX0/I0B U3y4aeMOW AUCHUIUIMHBI IPHU PELICHUN Y4eOHBIX U
npakTuyeckux 3aaau (86-100 6amios).

Pa3paborumnkmn:
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IIporpamMma cocraBineHa B coorBercTBUM ¢ TpeboBanussmu PI'OC BO u yuerom
pekomenganuii [TOOIT no HanmpaBIeHHIO MOJATOTOBKH.

[IporpaMmma paccmMoTpeHa Ha 3acelaHud  KadeApbl OPraHUYeCKOW XUMUU H
BBICOKOMOJICKYJISIPHBIX COEAMHEHUIN

ITpotokon Ne 6 ot «10» mapra 2026 t.

3aB. kadeapoii /7 Kuxuses B.H.

Hacmoswas npoepamma, me mooicem Ovimsb 60cnpoussedena HU 6 Kaxou ¢hopme 6e3
nPeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadomyuxa npoepammol
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