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AHHOTAIUA

pabo4eii nporpaMMbl Y4eOHOM THCIUILTHHbI
«b1.0.06 Xumus» A5l MOArOTOBKY 0aKajiaBpa 1o Hanpas-
JIEHHOCTSIM (TIpoduisim)
«TexHonorust MICHBIX, MOJIOYHBIX ¥ PHIOHBIX TPOIYKTOBY

Ileab ocBOGHMS AMCUMILIMHBI. OCBOCHHE CTYACHTAMH TEOPETHYECKUX M
IPAKTUYECKUX OCHOB XMMHH, YMEHHUE UCIIOJIb30BaTh YUeOHYIO U HAYUHYIO JIUTEpa-
Typy IUIsl TIOIYYEHUsl 3HAHUU, MPUOOpPETEHNE YMEHU M HAaBBIKOB IPU BBIIIOIHE-
HUM JTa0OpaTOPHBIX PadOT MO HEOPTaHMUYECKOH, aHAIIUTUYECKOW U OpraHu4YeCcKOn
XUMHH, a TaK’Ke 03HaKOMJICHHE C OCHOBaMHU OMOOPTaHMYECKON XMMHUHU U HCIIONb-
30BAHHEM OHMOJIOTMYECKH AKTUBHBIX BEIIECTB B CEIBCKOM XO034iCTBE. J{MCIUILUIMHA
(bOopMHpYET €CTECTBEHHOHAYYHOE MHUPOBO33PEHHE YYAIIErocs U BOOPYKAKOT €ro
TEOPETUYECKUMH U MPAKTUYECKUMH 3HAHUSMU, a TAK)KE BbIpaOaThIBAET y CTYJICH-
TOB OTBETCTBEHHOE OTHOLICHHE K MPUMEHEHHUIO CPEICTB XMMHU3ALMU B UX Oyay-
LIEH IIPAKTUYECKOH ACATEIBbHOCTH.

MecTo AUCHMILUIMHBI B Y4eOHOM MpomLecce: IUCUWILUIMHA BKJIIOYEHA B
nuki b1, obs3arenpHas 4acTh, AUCIUIUIMHA OCBaMBaeTcs B 1 U 2 cemecTpax 1o
HarpaByieHUI0 ToAroToBku 19.03.03 - «IIpoayKTel MUTaHUS KUBOTHOTO MPOUCXO-
HKICHUS.

TpeOoBanusi K pe3yJibTaTaM OCBOCHHMSI JTMCUMILIMHBI: B PE3YJIbTAaTE OC-
BOCHUS JUCIHUILIAHBI POPMUPYIOTCS cleayrone komnereHuu: YK-1: uHmkaropbl
xomriereHimi YK-1.1; YK-1.3; OIK-2: mamukaropsr komrerenmpm OITK-2.1; OIK-2.2; OI'K-
2.3

Kparkoe coaepskaHue MUCHMILIMHBI. OCHOBHBIC 3aKOHBI CTEXHOMETPHH,
PacTBOPBI AJEKTPOIUTOB, CIOCOOBI BBIPAXKEHUSI COCTaBa PAaCTBOPOB, CUJIBHBIE U
ciabble BJIEKTPOIUTHI, OMpeeIeHUE BOJOPOIHOTO TMOKA3aTess B pacTBoOpax pas-
JIMYHOTO COCTaBa; TUAPOJIU3 COJIEN; XUMHUUECKAsT KUHETUKA, XUMUYECKOE PABHOBE-
CU€; OKHUCIMTEIBbHO-BOCCTAHOBUTEIIbHBIE MPOLECCHI; nepuoauyeckud 3axkoH J[.U.
MenpeneeBa, CTpOCHUE aTOMa; OCHOBHBIE IMOJIOKEHUSI TEOPUU XUMHUUECKOU CBSI3H,
KOMILJIEKCHBIE coenuHenus. Kimaccudukanus MEeTo 0B KOJIMYECTBEHHOTO aHaIU3a.
Turpumerpuuecknii anaimn3. MeToapsl HeUTpanu3auuu, KOMIUIEKCOHOMETPUHU U pe-
nokcuMeTpuu. CtaTucTudeckas o0paboTKa pe3ysbTaTOB aHaiuu3a. TeopeTnyeckue
OCHOBBI OpraHu4eckoil xumuu. [IpuemMsr u MeToabl paboThl. PUZMKO-XUMHUYECKUE
METOAbl WCCIICIOBAHUS OPraHUYECKUX COCAUHEHUN. YTiieBomopoabl. DyHKIHO-
HaJIbHbIE TIPOU3BOJIHBIE YIJIEBOAOPOJOB. ['eTepodyHKIIMOHATBHBIE COCIUHEHUS.
Onrtuyeckas uzomepus. [Ipuponnsie coenuHeHus. ['eTepOLMKINYECKUE COEqUHE-
HUSL.

OO0masi Tpy10eMKOCTh TUCIHILIHHBL: 252/7 (4acoB/3a4.e/1.)

IIpoMesKyTOYHBII KOHTPOJIBb: IK3aMeH B 1 cemecTpe; IK3amMeH B0 2 cemecTpe



He.ﬂb OCBOCHHUA NUCHUIIJIUHBI

[lenbr0 OCBOCHUS NUCHUIUIUHBI «XUMUS ABJISETCS OCBOCHHUE CTYACHTAMU
TEOPETUUYECKUX U MPAKTUUECKUX OCHOB XMMHH, YMEHUE UCIIOIh30BaTh YUYCOHYIO U
Hay4YHYIO JINTEPATYPY VIS MOJy4YCHUS 3HAHUH, IPUOOPETECHUE YMEHUN 1 HaBBIKOB
IIPU BBINOJHEHUH JTAOOPATOPHBIX PAa0OT MO HEOPTraHMYECKOH, aHATMTHYCCKOU U
OpraHUYeCKON XMMHH, a TaK)Ke€ 03HAKOMJICHHE C OCHOBAMHM OMOOPTaHUYECKON XH-
MHH U UCIOJIB30BaHHEM OMOJIOTMYECKH aKTHBHBIX BEIIECTB B CEIBCKOM XO3SIHMCT-
Be. /lucnummuua GopMupyer ecTeCTBEHHOHAYYHOE MHUPOBO33PEHUE YYAIIEeTOoCs U
BOOPYKAIOT €r0 TEOPETUYECKUMH U MPAKTUYECKUMH 3HAHUSMH, a Tak)Ke BbIpaba-
THIBAET Y CTYAEHTOB OTBETCTBEHHOE OTHOIIEHHUE K MPUMEHECHUIO CPEJICTB XMMHU3a-
IIUU B UX OyAyIiel IpakTHIECKOM NS TeIbHOCTH.

2. MecTo IUCHUILIMHBI B y4e0HOM Mpolecce
JucuuminHa «XuMush BKIIIOYEHA B 00513aTE€NIbHYIO YacTh NUCIUIUINH y4eO-
HOTO TuTaHa. JucnurimHa «XuMus» peaau3yeTcsi B COOTBETCTBUU C TpeOOBaHMUS-
mu GI'OC, OIIOIT BO u Yyebnoro miana no HampasiaeHuto 19.03.03 - «IIpoayk-
ThI TUTAHUS] )KUBOTHOTO MTPOUCXOKICHHUS .
JucuuminHa «XuMHUsSD SIBISETCS OCHOBOIOJIATAOUICH ISl U3YYEHUs Clie-

AYIOmnX AUCHOUILIHNH: «BI/IOXI/IMI/IH», «be3omacHoCTb KN3HCOACATCIBHOCTH)), «buno-
XUMUA MOJIOKA U MsACay, «IKOJIOTHS.

OCco00eHHOCTBIO JUCHHUIIIIUHBI ABJIACTCA CBA3b XMMHUUYCCKHUX 3HAHWN U HaBBI-
KOB C KOMIIJICKCOM HpO(I)@CCI/IOHaJIBHBIX 3aJad IO TEXHOJIOI'mu Hepepa60TKI/I u
XPaHCHUA IIPOAYKTOB JKUBOTHOT'O ITPOUCXOKICHMA.

PabGouas mporpamMma TUCHMIUIMHBI « XUMUSDHY JJIsI UHBAJIUIOB U JIUI[ C Orpa-
HUYEHHBIMU BO3MOKHOCTSMH 3JI0POBBsI pa3padaThiBa€TCd UHANBUIYATIBHO C y4e-
TOM OCOOEHHOCTEH TCUXO(PHU3NYECKOTO PA3BUTHS, WHIAUBUIYAIBHBIX BO3MOXKHO-
CTEH M COCTOSTHUS 3I0POBbS TAKUX 00yUYarOIINXCA.

3. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTATOB 00y4YeHHS 10 JUCHHUILINHE,
COOTHECEHHBIX € INIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHUSA 00pa30BaTeIbHOM
NporpaMMblI

N3yyenue nanHoW y4eOHOW AMCIMIUIMHBI HAPaBJICHO Ha (HOPMUPOBAHKE Y
00y4Jaromuxcsi KOMIIETCHIINH, TPEeACTaBACHHbBIX B Ta0uile 1.

4. CTpyKTypa U coepKaHue TUCUUILTUHBI
4.1 PacnpenesieHue TPy10€MKOCTH IMCHMILIHHBI 110 BHAaM padoT Mo ceMecTpam

OO6mast Tpy0€MKOCTh TUCIUIUIMHBI COCTaBIsACT / 3a4.eld. (252 4acoB), ux
pacmnpeneneHue o BUaaM padoT B JIBYX CEMECTpax MPEICTaBICHO B TabuIiie 2.



TpeﬁoBaHnﬂ K pe3yJibTaTaM 0CBOCHHUSA y‘lEﬁHOﬁ ANCIUIIJINHBI

Tabmuna 1

JUISL peIIeHus 3a/1a4
npogecCuoOHAITBHON
JeSITeNIbHOCTH

HBIX 3aKOHOB U Mé€-
TOJI0B €CTECTBEHHBIX
HAYK JUIsl pELICHUS
CTaHJApTHBIX 3a7a4
B IIPOU3BOJICTBE
MPOAYKTOB MUTAHUS
U3 PACTUTEIILHOTO
CBIPbS

XUMUYECKUMH COECIUHEHUAMU,
HX CBOMCTBAaMH, BO3MOKHBIE
MIOCJIEICTBUS XUMHU3ALINH;
CTPOEHHE U CBOMCTBA MIPUPOJI-
HBIX OPTaHUYECKUX COCAUHE-
HUM: )KAPOB, CAXapoB, AMUHO-
KHUCJIOT

JUTh HEOOXOIMMBIE pacue-
ThI; UCIIOJIb30BATh J1abopa-
TOpHOE 000PYAOBaHUE U
pUOOPHI TS pEeLICHUS
NPaKTUYECKHX 3a/1a4

No Kon Coneprxanue | v e B pe3ynbrare n3yueHus: yaeOHON AUCHUTUIMHBI 00y4YaIOIIHECs] TOJIKHBI:
KOMIIe- | KOMIIETEHIIUHU (MiH e€ .
n/n MeTeHIIUH 3HATh YMETh BJIQ/IETh
TEHILINH 4acTH)
1. OIIK-2.1. JIeMOHCT- |OCHOBHBIC 3aKOHBI XUMHH, OC- | [IOATOTOBUTH MaTePHAIIbl K | OCHOBHBIMHU IIPUEMaMHU
pUPYET 3HAHUE OC- |HOBHBIC AJITOPUTMBI PEIICHUS |3AIUTE UCCIICOBATEIb- paboThI B XMUMHYECKOH
HOBHBIX 3aKOHOB M |IPaKTUYECKHUX 3aJad; CIIOCO-|CKOW PadOThI, IPEACTABUTH |JIA00PAaTOPUH, CTATUCTH-
METOJIOB €CTECTBEH- |Obl CTAaTHCTHYECKOW 00pabOT-|pe3ysbTaThl UCCIICIOBAHMI; | HECKUMU METOAaMH 00-
HBIX HayK, HEOOXO- |KM  pe3yJbTaTOB  aHAJM3a;|pelIaTh 33a4M 10 UJCHTU- | paOOTKHU Pe3yJIbTaToOB
JTUMBIX JIJISl PEIICHUS | CTPOCHHE MOJIEKYJI OCHOBHBIX | (DHKAITM OPraHUIeCKIX IKCIIEPUMEHTOB; aHAJIH-
THUIIOBBIX 33134 KJIACCOB  OPraHMYECKUX CO-|COCAMHEHUH C UCMOJIb30Ba- |30M HAyYHOU M CIICIH-
npoecCHOHAILHON | €IMHEHUH, 3aBUCUMOCTh XH- | HIEM XHUMHUYECKUX U (PHU3U- |aTbHOU JTUTEPATyPhI
JeSITeIbHOCTH MHUYECKHUX CBOKMCTB COCIHMHE-|KO-XUMHUYECKUX METO/IOB
HUW OT Hamuuus (YHKIUO- | HCCIICTOBAHUS
Cnoco0OeH npUMeHSATh HaJbHBIX TPYNN U UX B3aUM-
OCHOBHBIC 3aKOHBI HOTO PaCIOJIOKCHUS
Meto bl uccienoBanuit | OIIK-2.2. cnonb- | 0OCHOBHBIE TIpaBUiia pabOThI ¢ | TOTOBUTH PACTBOPHI 3a/IaH- | HABBIKAMHU PaOOTHI B
OIIK — 2| ecTeCTBEHHBIX HAYK | 3yeT 3HAHUS OCHOB- |BPEIHBIMHU M TOKCUIHBIMU HOTO COCTaBa M MPOU3BO- | XUMHUYECKOU J1abopaTo-

pPHH ¥ IPOBENICHHEM
IKCIIEPUMEHTOB C CO-
OJ07IeHHEeM MpaBuIl
TEXHHUKHU 0€30M1acHOCTU

OIIK-2.3. Bmageer
HaBBIKaMHU TEOPETH-
YECKOTO U IKCIIEePH-
MEHTAJILHOI'O HCCIIE-
IIOBaHHS 00HEKTOB

TpeOOBaHMUS K IMTOATOTOBKE
MPE3CHTAINOHHBIX MaTCpUa-
JI0B, TpeOOBaHHS K TIPOLIETypE
3aIUTHI UCCIIEI0BATEIbCKUX
pabot

HCIOJIb30BATh CTAHAPTHOE
MporpaMMHOE oOecrieueHne
Y TIaKeThI MPUKIIATHBIX
KOMITBIOTCPHBIX XUMUUC-
CKUX IIPOrpamMMm

KOMMYHHUKaTHBHBIMH
YMEHUSIMU; HABBIKAMH
paboThI ¢ KOMIIBIOTEP-
HBIMH XUMUYECKAMHU
porpaMMaMu




npodeccrnoHaIbHOM

HATb CUCTEMHBIH IO~
XOJ IJI PELICHHS T10-
CTaBIJICHHBIX 3aJ1a4

HOTI'O PACIIOJIOKCHUA

JeSITeNbHOCTH
Kon Copepxanue B pesynbrare n3ydenus yaeOHOM AUCIUIUIMHBI 00yYaroIuecs! TOHKHBI:
Ne P . | MHauKaTopel KOM- ey A LA A
KOMIIe- | KOMIIETeHIIMHU (UIH e€ o
n/n NEeTeHLUH 3HATh YMETb BJIAJIETh
TEHLIMH 4acTH)
2. VK-1.1. AHanu3u-  |OCHOBHBIE AJITOPUTMBI pellle- | IOJrOTOBUTh MAaTepUalIbl K | OCHOBHBIMM ITPUEMaMHU
pyeT 3a1ady, Bblie- |HUS ~ IPAKTUYECKUX  33/a4; | 3alIUTE UCCIIeI0BATEb- paboThI B XUMHUYECKOU
75151 ee 6a30BbIe CO- | CHOCOOBI CTaTUCTUYECKOM 00-|CKOM padoThl, IPEICTaBUTh |J1ab0OpaTopuu, CTaTUCTHU-
CTaBISIOIINE, OCY-  |pabOTKM pe3yJbTaTOB aHAJH- | pe3yJabTaThl UCCIEAOBAHUH; | YECKUMH METOAAMHU 00-
LIECTBIISIET IGKOM-  |3a; CTPOEHHE MOJIEKYJ] OCHOB-|peIIaTh 33Ja4M I10 UJCHTU- | paOOTKHU pe3yabTaToB
MO3UIIMIO 33]]a4l, B |HBIX KJIACCOB OPTaHUYECKHUX | QKA OPTraHUIECKUX HKCIIEPUMEHTOB; aHAJIH-
TOM YHCJIE C HC- COEZIMHEHUH, 3aBUCUMOCTb | COEJTUHEHUH C UCIO0JIb30Ba- |30M HAyYHOM U CIIeIH-
Criocob6eH ocymecTs- N b
orc o. | MOIB3OBAHNCM Q- |XUMHYECKHX CBOMCTB COEIH- | HUEM XUMHUYECKUX U (PHU3H- |IBbHOU JUTEPATyPHI
JSITH TIOUCK, KPUTHYE- .
. - 1P POBBIX HHCTPYMEH- |HEHHMH OT Hanuuus (PyHKIHO-|KO-XUMHUYECKUX METOI0B
CKHUIl aHaJIM3 U CHHTE3
TOB HAJIBHBIX TPYII ¥ WX B3aWM- | UCCIIETIOBAHHS
YK -1 | uadopmarun, npume-

VYK-1.3. Paccmatpu-
BaeT BO3MOXKHBIC
BapHaHTHI PEIICHUS
3a/1a4yu, OIICHUBAs MX
JOCTOWHCTBA U He-
JOCTaTKH, B TOM
YHCIIe C UCTIOJIB30-
BaHHEM ITU(GPOBOTO
WHCTPYMEHTapHs

OCHOBHBIC 3aKOHbI XUMUU,
TpeOOBaHMs K MOrOTOBKE
MMPE3CHTAINOHHBIX MaTCpUa-
JI0B, TpeOOBaHHS K TIPOLIEType
3aIUTHI UCCIIEI0BATEIBCKUX
pabot

UCIIOJIB30BaTh CTAHIAPTHOE
porpaMMHoe o0OecreyeHue
Y MTaKeThI MTPUKIIATHBIX
KOMIIBIOTEPHBIX XUMHUYE-
CKHX IIpOrpamm

KOMMYHHUKaTHBHBIMH
YMEHHSIMU; HaBBIKAMU
paboThI ¢ KOMIBIOTEP-
HBIMU XUMHUYECKUMHU
porpaMMaMu




Tabmnuma 2

PacnpenesieHue Tpy10€MKOCTH JMCUMILIMHBI 10 BUIaM padoT Mo ceMecTpam

Tpynoémkoctn
Bup y4eOHoii padoThI aac B T.4. 10 cemecTpam
) Nel No2
O01mast TpyA0€MKOCTh JUCITUIUTHMHBI 110 Y4EOHOMY 252 108 144
TJIaHY
1. KonrakTHas pab6ora: 134,8 68,4 66,4
AynuTopHasi pa6ora 134,8 68,4 66,4
8 MoMm uucue:
nexyuu (J1) 50 34 16
nabopamopnvie pabomwl (JIP) 32 16 16
npaxkmuueckue 3auamus (113) 48 16 32
KOHCYIbMayuu nepeo dK3aMeHOM 4 2 2
KOHMAKMHAs paboma Ha nPpomMed’Ccymo4HOM KOH-
mpone (KPA) 0.8 0.4 0.4
2. CamocTtosiTtesqibHasi padora (CPC) 117,2 39,6 77,6
camocmosmenvHoe uzyueHue pazoenos, CAmonoo-
20moeKa (npopabomka u no8mMopeHue 1eKYUOHHO-
20 Mamepuana u Mamepuand y4eOHuKos u yueo- 41 6 35
HbIX NOCOOULL, NO02OMOBKA K 1AO0PAMOPHLIM 3a-
HAMUAM, KOJIIOKGUYMAaM U m.0.)
Iloozomoska K sK3ameHy (KOoHmpoib) 76,2 33,6 42.6
Bu mpoMexxyTOYHOTO KOHTPOJIS: DKk3aMeH DK3aMeH
4.2 Conep:kaHue JUCUUIJINHBI
Tabmuia 3
TemaTu4eckuil IJIaH Y4eOHOM TUCIUIINHBI
HanmenoBanue AynuTopHasi padora Breayaropua
pa3aesioB U TeM Bcero JI JIP 3 IIKP
. s1 padora CP
AUCHUTIHH (YKPYITHEHO)
Paznen 1 «Teopernueckue 59 30 14 - 5)
OCHOBBI HEOPTaHUYECKOU
XUMHD)
Paznen 2 «OcHOBEI 13 4 2 - 1
AHATUTHYECKON XUMHUM
KoncynbTamus nepen 2 - 2 -
HK3aMEHOM
KonrtakTHas pabota Ha 0,4 - 0,4 -
MIPOMEKYTOUHOM
koHTpose (KPA)
[TonroroBka K sK3aMeHY 33,6 - - 33,6
(KOHTPOJIB)
Bcero 3a 1 cemecTp 108 34 16 2,4 39,6
Pasgen 3. OcHOBEI 11 - 4
OpPraHUYECKON XUMUU
Pasnen 4. Yrnesonopomst 25 - 10
Paznen 5. -
DyYHKIIMOHAJIbHBIE 40 8 12 14




HaumenoBanue
pa3aesioB U TeM
AUCHMILIHH (YKPYITHEHO)

Bcero

AyauTopHasi pabora

JI

JIP

113

ITKP

Bueayauropna
s1 padora CP

MIPOU3BOIHBIC
YTJIEBOJIOPOIOB

Pasnen 6.
['eTepodyHKIIMOHATBHbIE
COCIUHCHUA

13

Paznen 7. Ilpuponnsie
COEIMHEHUSI

10

KoHncynbTamus nepen
9K3aMEHOM

2

Konmaxmmnas paboma na
APOMENCYMOYHOM
konmpoae (KPA)

0,4

0,4

[ToaroroBka K 3K3aMeHy
(KOHTpPOJIB)

42,6

42,6

Bcero 3a 2 cemectp

144

16

16

32

2,4

75,6

HToOro mo (ucuunInge

252

50

32

50

4,8

115,2

Cemectp 1

Paznen 1. «TeopeTruyeckue 0CHOBbI HEOPraHUYECKOM XUMMID)

Tema 1. «OCHOBHBIE IOHATHS U 3AKOHBI XUMHM

OcCHOBHBIE 3aKOHBI CTEXUOMETPUHU. MOJIb. XUMUYECKUN SKBUBAJIECHT, (pak-
TOP 3KBHBAJIEHTHOCTH, MOJISIPHAS Macca SKBUBAJICHTA.

Tema 2. «PacTBOpBD»

[TpuunHbl 0Opa3zoBaHusa pacTBOPOB. PacTBOPHI CUIIBHBIX U CIA0BIX 3JIEKTPO-
autoB. CriocoObl BbIpaKE€HHUsI COCTaBa pacTBOPOB. B3aumopeiicTBue HOHOB B pac-
TBOpaxX CHJIBHBIX JJIEKTPOJIUTOB. AKTHBHOCTh U KOI(PPHUIIMEHTH aKTUBHOCTH.
HNonnas cuna. 3akoH pazbasnenust OctBanbaa. KoHcTaHTa U cTeneHp auccolua-
uun. pH pactBopa. OnpeneneHre BOAOpOaHOro mnokaszarens. MaaukaTopsl. by-
dbepubie pacTBOpbl. ['maponus coneit. Tumbl rugponusa. KoHcTraHTa M cTemnieHb
rugponusa. Onpenenenre pH B pacTBopax cosei.

Tema 3. «CkopoCThb U SHEPreTMKA XUMHUYECKUX peaKUuid. XHUMHYECKOE
PaBHOBECHUEY

CxopocTh XUMUYECKHX peakiui. PaKTOpbl, OT KOTOPBIX 3aBUCUT CKOPOCTh
peakuuu. 3akoH JAedcTByromux wmacc. llpaBuno Bant-I'odda. VYpaBhenue
Appennyca. DHeprusa aktuBaiuu. Karanms. Xumuueckoe paBHoBecue. KoHcranra
pPaBHOBECHUSA U €€ 3aBUCUMOCTb OT pa3iuuHbIX GaktopoB. [Tpuniun Jle [larense.

Tema 4. «Ctpoenue aroma. Ilepuognueckas cucrtema. XuMuU4yecKas CBS3b.
KomIiekcHbIe COeTMHEHUS»

Crpoenue atoma. OCHOBHBIE XapaKTEPUCTUKH aTOMOB. fAapo aroma.
Hyxnonsl. OnekTpoHHOE cTpoeHue aroma. KBaHTOBbIE 4YHCHAa 3JIEKTPOHOB.
OcHOBHbIE KBAaHTOBbIE 3aKOHBL. PacrpeneneHue 3JIEKTPOHOB IO OpPOUTAISAM.
[IpaBuiio Kneukockoro. Ilepuonnueckuii 3akon .M. MenneneeBa. CTpyKkTypa
nepuoAndeckor cucrembl. (OCHOBHBIE XAPAKTEPUCTUKU aTOMOB: IMOTEHIHAI
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MOHU3AIMU, CPOJICTBO K DJIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTh. XHUMHUYECKas
CBA3b. THIBI XUMHUYECKOHN CBA3U. OCHOBHBIE XaPAKTEPUCTUKU XUMHUYECKON CBA3H.
Jnuna, sHeprus cBsizu. [lonstue o rubpuauzanuu.

Tema 5. «OKUCTUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM)

Crenenbp okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaKuuu:
ONpENICIICHUE W THUIbl PEaKUMil. DNEKTPOAHBIM NMOTEeHUMAN. YpaBHeHue HepHcra.
Baxueimme OKHCIUTENM U BOCCTaHOBUTENU. Meton mnosypeakuuid. Pacuer
ANEKTPOABUKYIIECH CUIIbI OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA.

Tema 6. «XuMUs 3IEMEHTOBY

CpaBHHTENIbHAA XAPAKTEPUCTUKA XUMHUYECKUX CBOWCTB 3yieMeHTOB |-IVA
rpymnn. DJEKTPOHHAs CTPYKTypa U CBOMCTBA IIETOYHBIX U IIEIOYHO-3E€MEIbHBIX
MeTaIoB. OCHOBHBIE PEaKIIUU. Mg* u Ca” B XuBOH KIeTKe, pOJb MarHus B
xinopopumne, Mg® u Ca® B QepMEHTATHBHBIX PEAKIMAX; KECTKOCTH BOIBI,
M3BECTKOBAHWE W THUIICOBAHHWE TMOYB. OJIEKTPOHHAs CTPYKTypa U CBOMCTBa
anemenToB Ill. Bop wu amomunuii. OcHOBHbIE peakiuu. XapaKTEPUCTHUKA
anemeHToB |V rpynimel. Yriepoa u ero XauMU4YeCKUe CBOMCTBA.

DONeKTpoHHas CTPYKTypa »d3JIeMeHTOB VA- Tpynmbl UM €€ CBs3b C
XUMUYECKUMU CBOWCTBAMH. XHMHSI a30Td, OCHOBHBIE COEAUHEHUS, KIIOYEBbHIC
peakuuu. [Ipobimema cBsizaHHOTO azoTa. A30THBIE yaoOpeHus. Xumus docdopa,
OCHOBHBIC  COCIUHEHUS, KiIo4eBble peakiuu. DocdopHbie  yaoOpeHwus.
DNeKTpOoHHasi CTpyKTypa 3yieMeHTOB VI Tpynmbl U €€ CBsI3b ¢ XUMHUYECKUMU
corictBamu. Kucmopox u cepa. OCHOBHBIE COECIMHEHUS, KIIIOUEBBIE PEAKIIUU.
OnekTpoHHas cTpykTypa snemeHToB VI rpymnmbl U ee CBSI3b ¢ XMMHUYECKUMU
cBoMcTBaMU. ['ajloreHbl: OCHOBHBIE COCJUHEHHS W KIIOYEBBIE PEaKIIUU.
Oco0eHHOCTH XUMHUH (PTOpaA U OTIMYMS OT XMMUU XJI0pa, OpoMma, foa.

Pa3znen 2. «OCHOBBI aHAJIUTHYECKON XUMM M)

Tema 7. «MeToapl TUTPUMETPUUYECKOTO aHaIN3a. KUCIOTHO-OCHOBHOE THUT-
poBaHHE» 3aKOH SKBUBAJIICHTOB;, TEXHUKA THUTPOBAHUS, CIOCOOBI THUTPOBAHUS;
CTaH/JapTHBIC BEIIECTBA; TPEOOBAHUS K CTAHIAPTHBIM BEIIECTBaM; CTaHIApTHHIE
pPacTBOPBI; IEPBUYHBIE CTAHAAPTHBIE PACTBOPHI; BTOPUYHBIE CTAH/IAPTHBIE PACTBO-
pbI; pabodrie pacTBOPHI; CTAHIAPTU3UPOBAHHBIE PACTBOPHI; TPEOOBAHUS K PEaKIIU-
AM; IPUMEHSEMBbIM B TUTPUMETPUUYECKOM aHAJIN3€; OCHOBHbBIE CTAHIAPTHBIEC U pa-
O0oune pacTBOPHl B KHUCIOTHO-OCHOBHOM THUTPOBAHWU; BEIECTBA, OMpEIEIsieMbIe
METOJIOM KHCJOTHO-OCHOBHOTO THUTPOBaHUsI; (PUKCHUPOBAHUE TOYKU IKBUBAJICHT-
HOCTH, BBIOOp MHIMKATOPA; MPUTrOTOBICHHE PabOYMX PACTBOPOB XJIOPOBOAOPO-
HOW KHUCJIOTHI M TUIAPOKCHIA HATpHsl; MPUTOTOBJICHUE CTAaHJIAPTHOTO pacTBOpa
KapOoHaTa HaTpus; CTaHAApTU3AIMs padOUYUX PACTBOPOB; ONMPEIEICHUE COAEpKa-
HUS XJIOPOBOJIOPOJAHOU U (hocOopHOI KUCIOT B pacTBOpax; ompejeicHue Kapoo-
HATHOM >KECTKOCTHU BOJIbI.

Tema 8. «Cratuctuueckass o0paboTka pe3ynbTaToB». [lpenctamieHue
pE3yNbTaTOB B TUTPUMETPUYECKOM aHAJIM3€; TEOpPHUs ONIMOOK: OMHMOKH METona,

WHIUKATOPHBIC  OMIMOKH,  CHUCTEMAaTHYECKUEe W  CIydYailHble  OIIUOKHU.
Marematnyeckast 00paboTKa pe3yJIbTaTOB aHAN3A.
Cemectp 2
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Pa3nen 3. «OCHOBBI OpraHnyecKkoi XUMHUMD)

Tema 9. «TeopeTnueckre OCHOBBI OPraHUYECKON XUMHUI)

OcHOBBI TeXHUKH 0€30MacHOCTU MpU padOTe ¢ OPraHMYECKUMH BellleCTBa-
MU: paboTa C TOPIOYMMHU BEIIECTBAMU, MTepBasi MOMOIIb IIPU 0>KOraxX U OTPaBIICHU-
X, TYIIEHUE TI0KapoB, paboTa ¢ B3PbIBUATHIMU BEIIECTBAMH, CKATHIMU Ta3aMU U
BAKYYMOM.

Oco0EHHOCTH COEAMHEHUN yTriepojia, UX MHOrooOpasue, pojb B >KUBOU
MPUPOJE U NMPAKTUYECKON IEITETbHOCTH YEIIOBEKA.

[Ipenmet oprannueckoit xumuu. CBsI3b OPraHUYECKON XUMHUU C OMOJIOTUEH,
MEJIUIIMHOM, CENTbCKUM X035UCTBOM. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUYECKOTO
CTpOCHUS opranndeckux coenunenuit (A. M. bytiepo). ['omonorust u roMmosoru-
YECKHE PAAbl B OPTaHMYECKOM XUMHUH. YTJIEBOAOPOIHBIN paaukai. Baxuenmmue
byHKIIMOHATBHBIE TPYNIBL. MI30Mepus ckeneTa U M30MepHs, CBI3aHHAs C U3MEHE-
HUEM MOJoXKeHUs 3amectutelia. OpunuanbHas MeXIyHapoHasi cucTeMaThiecKas
HOMEHKJIaTypa opraHudeckux coenunenuit — Homenkiarypa [lUPAC (MIOITAK).

Turel XUMUYECKUX CBSI3€M B OpPraHMYECKUX coeAuHEeHusX. MoHHas, KoBa-
JIEHTHAs1, JOHOPHO-AaKUEIITOPHAs!, CEMUIIOJISIPHAsL, BOAOPOIHAS CBSI3HU.

DnekTpooTpunareabHocth 1o IlonuHry, mnonspHocTh cBsA3u. CTpoeHue
AJIIEKTPOHHON 000JOUKH aToMa yriepoja. ATOMHBIE U MOJICKYJISpHbIE OpOUTAIIH.
['uOpuaunzanus. ATOMHbIE OpOUTAIA S-TUTIA U P-TUIA, G- U T-CBI3U. HIyKTUB-
HBI 3D PexT u 3pPexT conpsxenusa. 'oMONIUTUYECKHI U TETEPOIMTUYECKUIA pas3-
PBIB CBSI3U. DHEPIUS CBS3U.

[TonsiTHe 0 MeXaHU3Me PEaKIMK: PEAKIMH PAJAUKAIBLHOTO, HYKICO(PUIHLHOTO
U 3eKTpouibHOTO 3ametienus. [lepexoiHOe cocTosHUE.

Tema 10. «Opranuueckue BemiecTBa Onocepo»

[Ipupoausie ras3pl, TOpd, KAMEHHBIN yroyib, HEPTh KaK UCTOYHUKH OpPraHu-
YECKUX COCIMHEHUW JJIsi MPOMBILIICHHOCTH. [IponcxoxkieHne, XuMUYECKUn Co-
cTaB u niepepadoTka HedTH. Bakueitve HedTsHbIE MPOAYKTHI (OCH3UH, PEaKTHB-
HOE TOIUIMBO, KEPOCHH, CMa304yHble Macia, napaduH) u ux npuMenenre. OKTaHo-
BO€ U IIETAHOBOE 4HMCla. AHTHACTOHATOPBI. KpeKUHT M KaTaIMTUYECKUE IpeBpa-
HIEHUS YIJIeBOAOPOA0B HepTH. DHepreTuueckuit kpusuc. Kpyroodbopot yriaepona
B npupoae. MckyccTBeHHas nuia.

Pa3nen 4. «YriieBogopoab»

Tema 11. «AnkaHb»

IlepBoe BaJeHTHOE COCTOSIHHE aTOMa yriIepoma: Sp -rubpuamsarms. Kopa-
JICHTHAs CBSI3b, IPUPOJIA U CBOWMCTBA MPOCTOH (curma) cBsi3u. [lonstue o koHpOP-
Manuu. ['omonoruueckuii psig u ero obmias Gopmyina. 'omonorudeckasi pa3HOCTb.
N3omepus. [lepBuuHbIi, BTOPUYHBINA, TPETUYHBIA U YETBEPTUYHBIA aTOMBI yTJIE-
pona. Homenknatypa tpuBnaiibHasi, pannonanbHas u MIOITAK. Pagukaner (anku-
JIBI): ompenereHre u Ha3BaHusa. Haxoxaenue ankanoB B npupoje. Obmue croco-
OBl MOTY4YEHUsI aJIKAaHOB W3 TaJIOTEHITPOU3BOAHBIX, CIUPTOB M HEMPEAEIbHBIX YT-
neBonopoaoB. Ouznyeckne CBOMCTBA. XMMHUYECKUE CBOMCTBA AJIKAHOB.

Tema 12. « ATKEHBI»

Tema 12. «AnKeHbI»
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BTopoe BaseHTHOE COCTOSIHME aTOoMa YIIEpOJa: sz-FI/I6pI/II[I/IBaHI/I$I. Onek-
TPOHHAs MPUPOJA, TEOMETPUS U CBOMCTBA JIBOMHOM CBSI3U. [ OMOJIOrMueckum ps,
oOmast popMyIa, HOMEHKJIATypa U U30MEpHs LIENHU, MOJ0KEHHUST TBOMHOM CBS3U.
CnocoObl monrydenusi. @u3nyeckue cBocTBa. XUMHUYeckue cBoicTBa. [lomoxu-
TEJbHBIA M OTPUIIATCIBHBIM WHIYKTUBHBIN 3(ddekt. IIpaBuno MapkoBHUKOBA U
ero oobsicHenue. IlepekucHsiil apdexT Xapamia. ['oMo- ¥ reTepoTMTHIECKUM pa3-
PBIB KOBAJICHTHOU CBs3U. Peakius nuc-okucienus no Baruepy. O30HupoBaHuE U
€ro 3HaYEHHE B YCTAHOBJIEHWH CTPYKTYpPHI BellecTBa. [lonmumepuzanus: ctyneHya-
Tast, uenHas u tenomepusauus. [lommstunen. [omunponuien. [Ipumenenune mo-
JUMEPOB B MPOMBITIUICHHOCTH, CEITCKOM XO3SHCTBE M OBITY. DTHICH Kak (PUTO-
TOPMOH.

Tema 13. « ATKUHBI

TpeTbe BaJIEGHTHOE COCTOSTHUE aTOMa yriepoja: Sp-rudpuausanus. AueTu-
JIEHBI, UX TOJY4YEHUE U TeXHUYecKoe npuMeHeHue. OcoOble CBOICTBA TPOMHOMU
CBSI3U YTJIEPOI-yIIIEpOa. XMMUYECKUE CBOMCTBA AJIKUHOB: PEAKLIMU IPUCOECIUHE-
HUS U PEAaKUUU C YYaCTUEM alleTUWIEHOBOroO aroma yriepona. [Ipumenenue aneru-
JeHa. MeTo bl uIeHTU(DUKAIIUN ATTKUHOB.

Tema 14. «/luenb»

byraguen (quBUHWI), U30IPEH, XJIOPOMPEH; WX MPOMBIIUICHHBIA CHHTE3 U
npumeHeHue. ComnpsiKeHHBbIE JBOWHBIE CBSI3W U HMX 0coOble cBoicTBa (1,4-
npucoeauHenne). DPexT conpspkeHus, noauMmepusanus aueHoB. [loHsTue o
CTPOEHUM MPUPOJHOrO KaydyKa. JIMBUHWUIIOBBIA M M3ONPEHOBBIA CUHTETUYECKHUE
Kayuyku. [loHsATHE O TMHEWHBIX U NPOCTPAHCTBEHHBIX NoymMmepax. Huskoreme-
parypHas mnonuMepuzanus. Bynkanuzanus kayuyka. ComonuMmepbl. MeTtoasl
UJEHTU(PUKALIIU JUCHOB.

Tema 15. «ApeHbI»

ApoMaTUYHOCTb, NpaBmiio Xtokkend. [lonstue o pesonance. HomeHnknartypa
U U30MEpHsl YIIEeBOJOPOAOB psna Oenzona. Metonbl nomydenus. dusnyeckue
CBOMCTBA. DJIEKTPOPMIbHOE 3aMellleHUe. DJIECKTPOHOJOHOPHBIE U AJIEKTPOHOAK-
IENTOPHbIE 3aMECTUTENN; WX Hampasistoniee BiausHue. [lonstue 06 a¢dexre co-
npsbKeHUs: U MHAYKTUBHOM dddekre. Teopus 3amenienus B 6enzonbHoM siape. Co-
IJIACOBAHHAs M HECOTJIACOBAHHAs OpUEHTalMs. MexXxaHnu3M peakiuu U NEPEXOIHbIE
coctosiHud. Peakiuu ramoreHupoBaHus B sIpo U OOKOBYIO 1eMb. THCEKTHIIHIBI.

Pa3znen 5. « OyHKIIMOHAJILHBIE IPOU3BO/IHbIE YTJIEBOI0PO10B»

Tema 16. «["aoreHonpon3BOAHBIC YTIEBOA0POA0B. CIIMPTHI U PEHOIIBI

Knaccuduxkanus, nzomepus u HoMeHkiIatypa. O0ume cnocoObl NOJIyYEeHHUS:
rajJoOreHUPOBAHUE YIJIEBOJIOPOAOB, 3aMEIICHUE TUAPOKCHIBHON TPYyNIIbl HAa rajo-
r'eH, IPUCOECTUHEHNE TaJOT€HOB MO0 KPaTHBIM CBs3sIM. MHaykTUBHBIN 3 dekT. I1o-
nydenue GToprpou3BoHbIX. [IoHATHE O peakMsIX HYKICO(PUIBLHOTO 3aMEICHUs
(Sn1, Sn2). XuMmudeckue CBOWCTBA MOHOTAJIOI€HOINPOM3BOAHBIX alKaHOB. Jlu-,
TPU- W TOJUTAIOTCHONIPOU3BOAHBIC YTIEBOJOPOIOB. XHUMHUYECKHE OCOOCHHOCTU
rajoreonpoOn3BOIHBIX C HECKOJIBKMMH aTOMaMH TajOoreHa y OAHOTO YIJIEPOAHOTO
atoma. MeToapl uaeHTUhUKAITIH.
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Juxiopatan, xaopodopm, Hoaohopm, GppeoHsl; UX MpUMEHEHHe. XuMuJe-
CKHE CBOMCTBA TAJIOT€HONPOU3BOAHBIX HEMPEAEIBHBIX YIIIEBOAOPOAOB. OTan4MeE B
MOBEJICHUM TaJIOT€HA, HAaXOMSIIErocs MpU aTOME YIJIEPOJa C JIBOMHOW CBS3bIO.
XnopucThiii BUHWI, TPUDTOP- U TeTpadTOPITUIICHBI, UX TIOJMMEPHU3AlIMs U 3HAYE-
Hue. [lnactuku. Tednon. Cunukonsl. Hanmonaurenu, nmiacTuguKaTopsl, CTaOMIN-
3aTOpBI.

XHWMUYECKHE CBOWCTBA TaJOT€HONPOU3BOJHBIX APOMATHUYECKUX YTIIEBOMO-
pPOJOB. 3aBUCUMOCTh aKTMBHOCTH TaJIOTE€HA OT €Tr0 TMOJOXKEHUsS B sape Wiu O0KO-
BoU 1enu. [IpumeneHne ragoreHonpon3BOIHBIX B CEIIBCKOM XO35MCTBE.

Cruptel u enonsl. Onpenenenue u kinaccudukanus. [Ipenenbubie oaHO-
aTOMHbIE COUPTHI (asKorosm). ['oMomoruyeckuii psia, U3oMepus U HOMEHKJIATypa.
CriocoObl MOJMy4YeHHs] U3 MPEACNIbHBIX U 3TUJICHOBBIX YTJIEBOJOPOJIOB, T'aJIOTEH-
MPOU3BOJHBIX, CIOXHBIX 3(PUPOB, KApOOHUIBHBIX COeNWHEHUH. DuznyecKkue
CBOMCTBa. Accolaius U BOJOPOJHbIC CBSI3U, UX BIMSHUE HA (PU3UUECKUE CBOMCT-
Ba. XUMHUYECKHE DPEaKIUU (PYHKIIMOHAIBHON rpymibl. OKUCICHUE TMEePBUYHBIX,
BTOPUYHBIX U TPETHUYHBIX COUPTOB. Jlermaparamus u aeruapupoBanue. Metumno-
BbII U 3TUJIOBBIN CIIUPTHI, UX MOJTYyYECHHUE U 3HAYCHHE.

JIByxatoMHble ciupThl (rukonn). M3omepus u Homenkinarypa. [lomydenue
U3 TAJIOICHIIPOU3BOIHBIX U HENPEAEIbHBIX YIIeBOAOPOA0B. DU3NYECKUE CBOUCT-
Ba. XMMHUYECKHE CBOMCTBA. B3anMHoOe BiusiHUE TBYX (PYHKIIMOHAIBHBIX TPYIIIL.

OTWIEHINMKOJb. OKHUCh ATUIEHA. DTWICHXJIOpruapuH. /{nokcan. x cBoi-
CTBA.

Tpéx- 1 MHOrOaTOMHBIE CIUPTHL. [ IMIIEpUH, €r0 PacHpOCTPaHEHUE B IMPH-
polile U TeXHUYECKHe crnocoObl nmomydeHus. ['nmuuepatsl. [IpoaykTsl okucaeHuUs
rvuepuHa. [ mnepuaeb.

®enonbl. CTpoeHne, HOMEHKIATypa U u3omepus. lIpupoaHbIe HCTOYHUKH U
crocoObI MoslydeHus: (EHOJIOB U3 aMUHOB, TaJOTEHIPOU3BOAHBIX U YIJIEBOJOPO-
n0B. Pusnyeckue W XUMHUUYECKHE CBOWMCTBA. B3anmHOE BIMSHHME pajauKaia U
byHkuunoHaabHOM rpymmbl. OTinuue GeHonoB ot cnuptoB. enonsarsl. [IpocTeie u
cioxHbie 3¢upsl. bBpomupoBanue, HUTpoBaHue U okuciaeHue Gerosna. KayecTBeH-
Hele peaknuu. [lonstue o repbunmnax: 2,4-auxaopHEHOKCUYKCYCHAsl KHUCIOTA.
Hutpodenonsl, ux nomyueHue, CBOMCTBA u 3HauYeHue. [IukpuHOBas Kuciora.

JIByXaTOMHbIE U TpPEeXaTOMHBIE (PEHOJIBI: MUPOKATEXHUH, PE30PIIUH, THAPO-
XUHOH; X CTPOECHUE, CBOMCTBA U 3HAYCHHUE.

Tema 17. «KAMUHBI»

AMUHBI Kak mpou3BojiHbIe amMuaka. Homenkiarypa. Kondopmanuu mpo-
U3BOJIHBIX aMMHakKa, 0COOEHHOCTH uX uzomepuu. llomyuenue amuHoB. Ponb cBo-
OO0JHOM AJIEKTPOHHON Mapbl B MPOSBICHUU OCHOBHBIX CBOMCTB aMHMHOB M KOM-
iekcooOpa3zoBanuu. [IpocTpaHncTBeHHBIE (AKTOPbl U OCHOBHOCTh. XUMHUYECKUE
CBOMCTBA: AJKWJIUPOBAHUE, AlMJIMPOBAHUE, NECUCTBUE A30THUCTOW KHUCIOTHL. YeT-
BEpTUYHBIC AMMOHUEBBIE OCHOBaHUS. /J[namMuHbl. MOHOAMUHBI: METHJIAMUH, TUMeE-
TUJIAMHH, TpUMeTWIaMuH. CHUHTETUYECKUE MOJIMAMUIHBIE BOJIOKHA: HEWJIOH, Ka-
IIPOH.
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AMMHBI apoMaTHYECKOTO0 psana. Mzomeprsa n HomeHkiarypa. MeTroasl mmomny-
yeHusi. XUMHUYECKHE CBOMCTBA. B3auMHoe BIusiHUE pauKaiia U (PyHKIIMOHATIbHON
IPYIIIIBIL.

Tema 18. «OxcocoeTMHEHUI

Omnpenenenue. Homenknarypa. KapOonwnbnas rpynma, ee ctpoenue. [lomy-
YyeHHe KapOOHWIIbHBIX coeuHeHui. CBOICTBA U peakinu. Peakiuu ¢ yyactueM o-
BOJIOPOJHOTO aTOMa: TAJIOTEHUPOBAHUE, albJ0JIbHAS U KPOTOHOBAsI KOHJICHCAIUU.
OxuciieHre anbIerui0B U KeTOHOB. CXOJCTBO U pa3audKe albJIeru0B U KETOHOB.
Metonsl uaentudukanuu. MypaBpuHBIA anpaerun (hopmanapiaerus, MeTaHalb);
noiy4yeHue u cBouctsa. [Ipumenenne B texnuke u meauunae. Gopmanun. Ilapa-
dbopM. YKCYCHBIN anbaeruj. ATETOH.

benzanpaernn. Paznuune WM CXOACTBO apOMaTHYECKUX U adr(aTHUYECKHX
anpaeruoB. AnetopeHoH u 6eH30(heHOH Kak MpUMep KETOHOB apOMAaTUYECKOTO
pana.Butamunsl rpynnsl K. [TonsiTHe 0 XMHOHAX.

Tema 19. «KapOoHOBBIE KHCIIOTHD)

OnpeneneHrne, HOMEHKIIATypa, HM30MEpPHs, SJIEKTPOHHOE CTPOEHUE Kap-
OokcuipHOU Tpymibl. Me3omepust annoHa. Bogopoanas cBs3b B kuciorax. Meto-
Jbl TIOTYYEHHsI KUCIOT (M3 CIMPTOB, aJIbJETUOB, TaJOT€HONPOU3BOIHBIX U HUT-
puioB). CoiicTBa U (PyHKIMOHAJIbHBIE TPOU3BOIHBIE.

MypaBbunas kuciorta. Haxoxnenue B npupoae. CBoiiCTBa: OKUCIICHHE, JIE-
ruapartanus. YKcycHas kucinora. [lonydenne u3 apeBecunsl, cnupra. CBOWMCTBA U
peakuuu. [lanbMUTHHOBAS U CTEAPUHOBAS] KUCIIOTHI.

[lonyyenue apoMaTUYECKUX KHUCIOT OKHMCIEHHEM OOKOBBIX LIETIEH apeHOB.
ben3zoliHas kuciora.

Conm, raJloreHaHTuaPUIbI, AaHTUAPUJIBI, AMUIbI, HUTPUJIBL, CI0KHBIE 3(PUPbI
KapOOHOBBIX KUCIOT. XJIOPKAPOOHOBBIE KUCIOTHI.

Cnoxuble 3¢upsl. [lonmydyenne u3 xkuciaor (3Tepudukaius), aHTUIAPUAOB U
XJIOpaHTUAPpUA0B. PU3NYECKUE U XUMUUYECKHE CBOMCTBA. AMUABI KHCIIOT.

JukapOoHoBble KuciaoThl. OOume mertonsl cuHTe3a. lllaBeneBas, ManoHO-
Bas, sSTHTapHasi, TIyTapoBas M aJUMUHOBAs KUCJIOThI. AHTHIPUABI TUKAPOOHOBBIX
kuciot. draneBas kuciaoTta u3 HapranuHa. TepedraneBas KUCIOTa U CUHTETUYE-
CKO€ BOJIOKHO Ha €€ OCHOBe (j1aBcaH). [[pyrue cuHTETHYECKHE BOJIOKHA: KaIlpOH,
HAWJIOH.

HenpenenbHble KUCIOTHI. AKpUIOBasi KUCIOTa, €€ 3(pupbl, HUTpUI. MeTtak-
pusoBas kuciorta. [lnactmaccel Ha ux 6a3e (oprcrexio). dymapoBas U MaJIEHHO-
Basl KUCJHOTHI. Paznnune CBOMCTB reoOMETpUYECKHX M30MepoB. ONEeMHOBasA, JTUHO-
JIEBAS M JINHOJICHOBASI KACIIOTHI.

Paznen 6. «'eTepopyHKIMOHAJIBbHbIE COETUHEHUSD)

Tema 20. «OKCUKHUCIOTHI U OKCOKHUCIIOTHI (aJIbJACTHI0- U KETOKUCIIOTHI)»

Omnpenenenue. U3omepusa. Homenkmarypa. OOpa3oBaHre OKCHUKHUCIOT TPH
OMOXMMHUYECKOM TUAPOKCUIMPOBAHUHN KapOOHOBBIX KHUCIIOT, IPU OKUCICHHUU TJIH-
KOJIEH, BOCCTAHOBJIGHUM KETOKHCIOT. Jleruapartauus o-, 3-, Y-OKCUKHCIOT. Jlak-
tuAbl. JIakTOHBI. BaxkHenne mpencTaBUTENIM OKCUKHUCIIOT: TJIMKOJIEBAs, MOJIOY-
Hasl.
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OnHOOCHOBHBIE aNBACTHIO- U KETOKUCIOTHL. [ JHOKCHIIOBas, MUPOBHUHO-
rpajsiHas, alleTOyYKCyCHas U JIEBYJIMHOBAsI KUCIOTHL. VX MONMyYeHHE U XUMHYECKUE
CBOMCTBA: BOCCTAHOBJIEHUE, MIPEBpAIlCHUE B aMUHOKUCIOThL. Konnencauus Knsii-
3eHa. AIIETOYKCYCHBIM 3¢up: TayTOMepus, MOABMXHOCTb BOJIOPOJHBIX aTOMOB
METHJICHOBOW IPYMIIbl, KETOHHOE U KUCIOTHOE PACIICTUICHUE.

Tema 21. «Ontudeckas U30Mepus»

OcHOBHbBIE TOHATHS. ACHMMETPUYECKHM aTOM YIJIepoJa. XHUpajbHbIE U
axupajabHbIe MOJEKYJIBL. [[10CKOMOMApU30BaHHBIN CBET. Y AEIBHOE BpalllCHUE, T10-
JSIPUMETPBI. DHAHTHOMEPBHI, palleMathl, palemMuueckue cMmecu. [IpocTpaHcTBeH-
Hele opmyinbl Dumnepa. Bunusie kucnotel. @opmyna duiepa uist onpeaeeHus
4HClia cTepeon3oMepoB. Me3oBuHHas kucioTa. Jluacrepeomepsl. Tpeo- u 3putpo-
dopmbl. CriocoOb! pa3aeneHus pamemMaroB. YacTHUHBIN U aOCOTIOTHBIA aCUMMET-
puyeckuil cuHTe3. OnTuyeckass akTUBHOCTh 0€3 aCUMMETPUUYECKOTO aToma yriie-
pona. [loHsiTue 0 IMHAMUYECKON CTEPEOXUMHUH.

Pa3nen 7. «[Ipupoanblie coenHeHUsD)

Tema 22. «Jlunuael. Knaccudukarus. XKupbi»

PacnipocTpanenue B npupoje, coctaB u crpoenue. Kiaccudukaius xupos.
OTnnumne KUIKUX KUPOB OT TBEPIBIX. XUMHUUYECKHUE CBOICTBA: OMBUICHUE U THU]I-
porenuzanus. [Iporopkanue xxupoB, noauMmepuszanus Macei. [IpeBpaiienue xu-
KHX XHpOB B TBEpAbIC. TexHuueckas mnepepaboTka U UCHOJIb30BAaHUE. 3HAUCHUE
YKUPOB U JIUTIUIOB.

Mpbina u perepreHTbl. OU3NKO-XUMUYECKOE OOBSICHEHHE MOIOIIEro JIEUCT-
BUs MblIa. VICKyCCTBEHHBIE MOIOIIME CPEJICTBA, TPoOieMa YHUUTOKEHHS UX OTXO-
noB. Bocku, onuda, CHKKaTUBBI.

Cnoxusble munuasl. Docdatuasl, JeUUTUHBI, KeanuHabl. PacipocTpanenue
B npupojie. CocTaB U CTpOCHHE. bUOIOrMYeCKOe 3HAYCHUE: POJIb CIOKHBIX JIUITHU-
J0B B (hOPMHUPOBAHUU KJIIETOYHBIX MEMOPAH.

Tema 23. «Caxapa (yrieBoibl)»

Pacnipoctpanenue B mpupoje u 6uosorunueckas posb. Knaccudukanus mo
YHCIIy YIJIEBOJHBIX OCTATKOB, YHCIy aTOMOB YIJIepO/ia, XapakTepy KapOOHUIbHON
TPYNIIBI, TUITY MUKIAYECKOW CBS3M aTOMOB. AJbJIONIEHTO3bI (prb03a, 1e30KCUpH-
003a, KCUJI03a) U aJIbJIOTeKCO3bI (TJIFOK03a, MAHHO3a, TaJlaKTo3a); X CTPOCHHUE U
HaxoXJeHue B npupojae. OTKpeITas U HUKINYecKkass Gopmbl (Ha TPUMEPE TIIOKO-
3b1). [Iupanosnas u dypano3nas ¢opmel. D- u L-psasl. R,S-Homenkmnarypa. Mo-
HOCaxapuabl: alibJIo3bl U KeTO3bl. OnTHYECKast u3oMepus u Tayromepusi. OTKpbITas
u mukinueckas Gopmbl. OpyKTO3a Kak MpeacTaBuTeNb Kerto3. CTpoeHue, TayTo-
Mepus U cBoicTBa. OTIUYKE OT TJIFOKO3bl. MeTO bl MACHTU(DUKALIUH.

Hucaxapuasl. HeBoccranasnuparomue (caxaposa). CtpoeHue, CBONCTBa U
3HaueHue. BoccTaHaBiauBaoIyMe AUcaxapuibl: MalbTo3a, JIAKTO3a, LEJJI00M03a.
[Tonucaxapuasl. Kpaxman, unynud u riaukoreH. CTpoeHue u cBoiicTBa. ['naponus
KpaxMania. PacnpocTpanenue B npupoje U 3HaueHue. Llemmonosa (knetdarka).
PacnipocTpanenuve B mpupojie, CTPOEHUE U XUMUYECKHUE CBOMCTBA. | MAPOIN3 KIIET-
yaTKA. DPUPHI KIETYATKH U UX UCIIOIH30BAHNE B HAPOIHOM XO3SHCTBE.

Tema 24. «K AMUHOKHUCIIOTHI U O€ITKM»
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Omnpenenenve u kinaccudukanus. M3omepus, HoMmeHkiarypa. Pacopoctpa-
HEHUE B IIPUPOJE, METO/bI BBIJICIICHUS U aHAJIA3A.

AmuHOKuCIOTHL. CrIoCOOBI MOTyYEHUsI U3 aJIbJIETHJI0OB U KETOHOB, IraJIOreH-
KapOOHOBBIX KHCJIOT, HUTPOKUCIOT, OKCUMOB WJIM THAPA30HOB, aJIbJEIHI0- U Ke-
TOKUCIOT. PU3NYECKUE U XUMUYECKUE CBOMCTBA. AM(poTepHas npupoja aMUHO-
kucnot. [lomunentuasl u Oenku. Pacnipoctpanenue B npupone. OO6pa3oBaHue u3
amuHOKHCHOT. CtpoeHue. IlepBruHas, BTOpUYHAs, TPETUYHAs W YETBEPTHUUHAS
CTPYKTYpBI O€JIKOBBIX MOJIEKYJ. MHOroobpasue OEIKOB U UX pOJIb B IPHUPOJIE.
Kucnotusiit u ¢pepmentatuBHblii runponu3. Knaccuduxamnus 6enkoB. 3aMeHUMBbIE
Y HE3aMEHHMbI€ aMUHOKHCIIOTHI. [Ipo0iema NCKyCCTBEHHOM NUIIIH.

Tema 25. «['eTeponukInyecKkue COCITMHEHUS

Knaccudukanus. Ilonarue o0 apoMaTHUHOCTH TETEPOIUKIMYECKHX CHUC-
TeM. [IaTudsneHHbpIe TETEePOIUKIBI ¢ OAHUM Te€TEepPOaTOMOM, UX arua0poOHOCTD,
CHOCOOHOCTh K PEAKIMAM 3JIEKTPOPUIBHOIO 3aMEIICHUS B O-II0JIO)KEHHE, B3aUM-
Hele npespauienust (FOpweB). Iluppon kak CTpyKTypHas eAuHULA TOPGUPHUHOB.
[Tonsitue o crpoeHuu xjaopoduiia u remuna. [lupuaus kak npeacTaBUTENb IIec-
TUYWICHHBIX a30TCOJAEPKAIMX I€TEPOLIMKIIOB.

4.3 Jlekuun/nadopaTopHbie /MPpaKTHYECKUE 3aHATHS

Tabmuua 4
Copnepskanue JJeKUMi/1a00paTOPHOro NPAKTUKYMA U KOHTPOJIbHbIE
MeponpHUATHS
Ne Haspanue Ne u Ha3BaHMe JIeKIUii/ Dopmupyembie Bux Koa-Bo
n/n | Pasaeaa, res JIa0OPATOPHBIX 3aHATHHI KOMIIETeHIIUH KOHTPOIBLHOTO | ) o
MbI MeponpUsATHS
1. Cemectp 1. Paznen 1. Teopernyeckne 0CHOBbI HEOPraHHYECKOH XHMHH o4
Tema 1. Jlexuus Ne 1. «OcHOBHBIE 3a-
OcHOBHBIE KOHBI cTrexuomeTpun. [lonsarue
HOHATHUS U XUMHUYECKOT'O SKBUBAJICHTA. - 2
3aKOHBI XH- ®aKTop HKBUBATEHTHOCTH
MHUHI
Tewma 2. Pac- | Jlekmus Ne 2. [Tpuunnst 006pa-
TBOPBI 30BaHMs pacTBOpoB. Kauect- i 9
BEHHBIC M KOJIMYECTBEHHBIC
XapaKTEepUCTHKH PAaCTBOPOB.
[IpakTuueckoe 3anarue Nel. YK-1, 3amuTa J1abo-
CriocoObl BbIpaXKEeHHUs COCTaBa OIIK-2 paTopHOH pa-
pacTBOpOB. OOTHI, UH/IH-
JIaGopartopHas pabota Ne 1. BUIyaJIbHOE 4
«[IpuroroBiieHne pacTBOpPOB 3aJlaHue, KOH-
3aJJaHHOTO COCTaBa» TpOJIbHAS pa-
6ota
Jlexuuu Ne 3-4. CunbHbIE U
cnabple 251eKTpoauThl. Boma
Kak crna0blii anekrponut. Mon- - 4
HOE IPOU3BEAECHUE BOIBI. Bo-
JOPOAHBIN ITOKa3aTeNb. by-
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Ha3zBanue . Bu
Ne Ne u Ha3BaHMe JIeKIUiA/ dopmupyembie A Koa-Bo
paszena, Te- . KOHTPOJILHOT'O
n/n Ja00pPATOPHBIX 3aHATHH KOMIIeTeHI{UH 4acoB
MbI MEPONPUSATHH
(epHbIE pacTBOPHI.
[IpakTuueckoe 3ansatue Ne2.
CunbHble U cliadble IIEKTPO-
3amura J1ado-
SHTBL aTOPHOM pa
[IpakTrueckoe 3ansitue No3. patop p
0OTHI, UHIH-
Onpenenenue pH B pacTBopax
o BUJTyalTbHOE 6
KHUCJIOT U OCHOBaHHM. sazate, Ko
JlaboparopHuas pabota Ne 2. ’
TpOJIbHAS pa-
«OKCIEpUMEHTAIIBHOE OIIpe- 6ot
JIeJICHUE BOJIOPOIHOTO TTOKa3a-
TEJS»
Jlexknua Ne 5. I'maponus conei - 2
[IpakTuueckoe 3anstue Ned. 3amuTa 1abo-
I'maponus cosneil. paTopHoii pa-
JlaboparopHuas pabota Ne 3. 0OTBI, UHIH-
«M3ydeHus BIUSHUS IPUPOLBI BHJlyaJIbHOE 4
COJIM, TEMIIEPATypPhl U KOHIICH- 3a/1aHue, KOH-
Tpaluu pacTBOpa Ha IpoLece TPOJIbHAS pa-
THJIPOJIA32» 6oTa
Tema 3. Jlexnug Ne 6-7. Xumndeckas
CkopocTh U | KHHETHKA. XUMHUYECKas Tep- 4
SHEpreThKa MOAMHAMUKa. XUMUYECKOE
XUMHUYECKUX | paBHOBECHE
peaKkuuu. [IpakTuueckoe 3anstue NoS.
3amura J1ado-
XuMuyeckoe | XuMHUYeCcKasi KHHETUKA U Tep- .
paTopHoi pa-
paBHOBECHUE | MOJIMHAMMKA.
0OTBI, UHIH-
[IpakTuueckoe 3anarue Neb.
BUyaJIbHOE 6
XHUMHUYECKOE PaBHOBECHE. sazaHme, or
JlabopaTtopHas padota Ne 4. ’
poc 1o TeMam
«CMenieHne XuMU4ecKoro 1-3
PaBHOBECHSI»
Tewma 4. Jlexuus Ne 8. Ctpoenue aroma.
Crpoenue [Tepunoanueckuii 3aKoH
aroma. Ile- J.1. Menneneera
puoanueckast | Jlexuus No9. Xumudeckas
cucrema. CBS3b. - 6
Xumnueckas | Jlexius NelO. Komrekcabie
cBs3b. KoM- | coenuHeHus
TIJICKCHBIE
COEIMHEHUS
Tewma 5. Jlekuusa Ne 11. OxkucnurenbHoO-
Oxkucnu- BOCCTAHOBUTEJBHBIE PEAKIIUU - 2
TEIHHO-
BOCCTaHOBU- | [IpakTuueckoe 3anarue Ne7. 3amuTa J1ado-
TenbHbIE pe- | YpaBHuBanue OBP meTonom paTopHOU pa-
aKIUU AJEKTPOHHO-MOHHOTO OajaHca. 00TbI, UHIU- 4

JIaGopatopHas pabota Ne 5.
«OKHUCIIUTENBHO-

BUJTyalbHOE
3aJjaHue, KOH-
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Ne Haspanue Ne u Ha3BaHMe JIeKIUiA/ dopmupyembie Bun Koa-Bo
n/m | PAaeaa, Te J1a00PATOPHBIX 3aAHATHH KOMIIETEHIIM U KONTPOIABHOTO 1\
MBI MeponpusTHs
BOCCTAaHOBUTEJIbHBIC PEAKIIHI TpOJIbHAs pa-
6ota
Tema 6. Xu- | Jleknus 12-13. CpaBHuTenbHas
MUS DJIEMEH- | XapaKTePUCTHKA XUMHUYECKHUX
TOB cBoiictB anemeHntoB | —IV
rpymmn
Jlexums 14-15. CpaBHUTENBbHAS - 8
XapaKTePUCTHKA XUMHUYECKHUX
cBoiictB anementoB V — VIII
rpymmn
2 Pa3pnen 2. OCHOBBI AHAJIMTHYECKON XUMHUM 12
Tema 7.
MeTob! Jlexknuu 16-17. KauecTBeHHBIN
Tutpumerpu- | 4 KOJIMYECTBEHHBIN aHAJIH3. 4
yeckoro ana- | OOBEMHBIC METOIBI AHATIM3A.
mm3a. Ku- Merto HeUTpaTU3alUH.
f)?:f{f)igoe JlaboparopHas pabota Ne6.
THTPOBAHHE [Ipurorosnenue cTtaHIapTHOTO 3 o
pacTBopa KapOoHaTa HaTpusl. aluTa J1abo
JTaGoparopHas padora Ne7. PaTOPHBIX pa-
[IpurorosiieHue pabouero pac- YK-1, 6ot
TBOpa XJIOPOBOAOPOJIHON KH- OIIK-2 6
CIIOTHI.
Jlaboparopuas pabota Ne§.
Crangapruzanus pabodero pac-
TBOpa XJOPOBOJOPOIHON KH-
cnoTel. Onpenenenue )KecTKo-
CTH BOJIOIIPOBOJHOM BOJIbI.
Tema 8. Cta- | Ilpaktuueckoe 3anarue Ne§.
tuctudeckass | OnpeneneHue kapOOHATHON 3amuTa 1a60-
o0OpaboTka KECTKOCTU BOJOMPOBOIHOM paTopHoOU pa- 2
pe3yapTaToB | Boabl. Cratuctuueckas oOpa- 00TBI
00TKa pe3ynbTaTOB.
Cemectp 2
1 Paznen 3. Teopernueckue 0CHOBBI OPraHUYECKOH XMMHH 7
Tema 9. Teo- | Jleknus Nel8. Teopus ctpoe- 1
pETUYECKHE | HHSI OPraHUIEeCKUX COCTUHE-
OCHOBEI Op- Huii A. M. bytneposa.
raundeckoi | [pakrtuueckoe 3ansTre Ne9. 2
XUMHH I'omonoru n3omepsl. Buabt NupuBuny-
VM30MEpHH. JILHOE N10-
Tema 10. [MpakTrueckoe 3ansTre Nel0. MalHee 3ana-
Opranunye- OU3NKO-XUMUYECKHE METO/IbI YK-1, HHC 2
CKHeE Bellle- UCCJICTIOBAHMS OPTaHUYECKUX OIIK-2
cTBa Ouo- COEeIUHEHUI 5
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BOJIOPOJIOB.

HOE 3aJjaHue

Ha3zBanue . Bu
Ne Ne u Ha3BaHMe JIeKIUiA/ dopmupyembie A Koa-Bo
pasieina, Te- . KOHTPOJILHOI'O
n/n Ja00pPATOPHBIX 3aHATHH KOMIIeTeHI{UH 4acoB
MBI MeponpusTHs
chepnl [IpakTuueckoe 3anstue Nel 1.
MexaHu3Mbl IPOTEKAHUS Op-
raHWYECKUX peakiuil. Tumbl
OpPraHNYECKUX PEaKIIUM.

2 Pasnen 4. YrieBoaopoabl 15
Tema 11. Jlexkmus Nel9. Ankansl. Anke- 1
AnkaHbl Hbl. AkuHBL. Jlrenbl. CriocoObl

MOJy4YeHUSI. XUMUYECKHE CBOM-
CTBa.
[Ipaktuueckoe 3ansitue Nel2. 2
N TectupoBanue,
CaoiicTBa 1 c110cOOBI MOTy4Ye-
WHUBUTyaJlb-
HUS aJIKAHOB U LIUKJIOAJKAHOB.
HOE 3a/laHue
Tema 12. JIaGopaTopHas pabora Ne9..
AJIKCHBI CBolicTBa Mpe/IC/IbHBIX U He- HHAWBUAYyalb- 2
MPEICIbHBIX YTIICBOI0OPOIOB HOC 3a/IaHHC,
3amura Jiado- 5
[IpakTryeckoe 3anstue Nel3. paTopHoii pa-
CBoiicTBa ¥ MOTY4YEHHE aJKe- GOTEI
HOB. [loumepsl.
Tema 13. [Ipaktryeckoe 3anstue Nel4. VK-1, TECTHPOBaHUE
AJIKUHBI Anxunbl. CiocoObl MOTy4YeHUS OIIK-2 UHIUBUYaIb- 2
U CBOMCTBA. HOE 3aJIlaHne
Tema 14. [TpakTuueckoe 3ansatue Nelbd. TectupoBanue, 2
JIneHsl JIneHbl. XMMHUYECKHUE CBOMCT- WHJIUBUYAIIb-
Ba. [lomyyeHue Kay4qykos. HOE 3aJ]aHue
Tema 15. Jlexums Ne20. Apenbl. MeToibl 2
ApeHbl TIOJTYYEHUS, XUMHUYECKHE
cBoricTBa. Teopus 3amenicHus
B apOMaTU4ECKOM psAny. 1n-
JYKTUBHBIN U ME30MEPHBII
3¢ EKTHI.
3amuTa nabo- 2
JlaboparopHuas pabota NelO. paTopHoO# pa-
CBoiicTBa apOMaTUYECKHX CO- 0OThI, UHIH-
eIUHEHUN. BUIyaIbHOE
3a/1aHNe
3 Pa3nes 5. ®yHknuoHAIbHBIE IPOU3BOJAHbIEC YIJIEBO10PO/I0OB 24
Jlexuust Ne2 1. I'anorenomnpo- 2
n3BoAHBIC. CIUPTHI ¥ PEHOJTHI.
Tema 16. I'a- VK-1
HOrEHOMDO CrniocoOsI mostydeHus. XuMu- -1, -
p yeckue cBoiicTBa. Kucmor- OIIK-2
W3BOJIHBIC.
Crnorey y | HOSTD 1 OCHOBHOCTS.
q)elfonm JlaGoparopHast pabota Ne 11. TectupoBanue, 2
l"anorenonpou3BoiHbIE yTIie- WHIUBUIYaTb-
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n/n

Ha3zBanue
pazneJa, Te-
MBI

Ne n HazBanme Jexnmii/
Ja00pPATOPHBIX 3aHATHH

dopmupyembie
KOMIIeTeHIINH

Bun
KOHTPOJILHOT'0
MepOnpUSTHS

Koa-Bo
JacoB

[IpakTrueckoe 3ansitue Nel6.
XHUMHUYECKUE CBOKCTBA raJlo-
TeHOIpPOou3BOIHBIX. [IpakTHye-
CKOE€ IPUMEHEHHUE,

JlaGopaTtopHas padora Ne 12.
Crupter u ¢enonbl. Kayect-
BEHHBIN (DYHKITMOHAIBHBIN
aHaJN3 Ha THIPOKCUIIBHYIO

rpynmy.

[IpakTuueckoe 3anarue Nel7.
Cruptel. CBolicTBa 1 00J1aCTH
MIPUMEHEHHUS OJJTHOATOMHBIX U
MHOI'0aTOMHBIX criupToB. De-
HOJbI. B3auMHoe BiusiHuE
aTOMOB B MoJieKyie (heHoa..

Tema 17.
AMUHEBI

Jlexnus Ne22. Amunsl. Meto-
JIbI TIOJTyYEHU S, XUMUYECKHE
CBOICTBA.

[IpakTryeckoe 3ansitue Nol8.
AMUHBI IIPEICTBLHOrO psja.
OCHOBHOCTb AaMUHOB, 3aBHCH-
MOCTh OCHOBHOCTH OT CTpO€-
HUS. ApOMAaTHYECKUE aMHUHBI.
Annnua. Ero xumuyeckue
CBOMCTRA.

Tema 18. Ok-
COCOEIUHE-
HUA

JlaGopartopnast pabota Nel 5.
N3yueHue CBOWCTB anpIeruioB
1 KETOHOB

[IpakTuueckoe 3anarue Nel9.
CBoiicTBa allbJIETHI0B U KETO-
HOB.

Tema 19.
Kap6oHoBsie
KHUCJIOTBI

Jlexuus Ne23. KapOoHuIbHbIE
coeauHeHUS (aTbACTHIBI U Ke-
TOHBI). MeTo/1bl MOJTyYEHNH,
XHMHYECKHe cBomcTBa. Kap-
OOHOBBIE KMCIIOTHI U UX MPO-
W3BOJIHBIE.

IIpakTruyeckoe 3anstue Ne20.
KapOoHOBBIE KHUCITOTHI.
KauecTBeHHBIN (PYHKIIMOHATB-
HBIN aHAIN3 HAa KapOOHWIIEHYIO
1 KapOOKCHIIbHYIO TPYIIIBL.

JlaGopaTtopHnas pabota Nel6.
KapOoHOBBIE KHCTOTHI B UX
MTPOU3BOJTHBIC.

3amura 1abo-
paTtopHO# pa-
0O0TBI

TectupoBanue
UHIVBUAYaJIb-
HOE 3aJlaHue

3amura 1abo-
paTopHOH pa-
00ThI

TectupoBanue,
WHUBUTyaJlb-
HOE 3aJ]laHue
3ammura 1abo-
paTtopHOH pa-
OOTHBI
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Ne Haspanue Ne u Ha3BaHMe JIeKIUiA/ dopmupyembie Bun Koa-Bo
n/m | PAaeaa, Te J1a00PATOPHBIX 3aAHATHH KOMIIETEHIIM U KONTPOIABHOTO 1\
MBI MeponpusTHs

4 Pa3nen 6. I'erepodyHkiHOHANBbHBIE COETMHEHUS 8
Tema 20. Ok- | Jlekmust Ne24. Okcu- U 0KCo- VYK-1, 2
CHKHUCIIOTBI U | KUCIIOThI. X UMHYECKHE CBOM- OIIK-2

TectupoBanue,
OKCOKHCIIOTHI | cTBa. KeTo-eHompHas TayTo-
Mepust. Jlunuasl. OnTuyeckas HHMBHYaIb-
HOE 3a/IaHue
n3omepus. Caxapa (MOHO-, M-
Y TIOJINCAXAPUIbI)
[IpakTnueckoe 3anstue Ne21. 2
I'etepodyHKIIMOHATIBHBIE CO- KontporeHas
SIUHCHUS. pabora
Tema 21. On- | Jlekmus Ne25 Onrrueckas 2
THUYCCKas HM30MEpHH. ACUMMETPUYCCKUI
HU30Mepus aToM yriepoja. 3aBUCUMOCTh
OMOJIOrMYECKOM aKTUBHOCTH OT -
PAaCIIOJIOKEHUS 3aMECTUTEIICH. TecTupoBanue,
[IpakTuueckoe 3anstue Ne22. WHUBUTyaJIb- 2
[ToHsITHE ONITUYECKON U30Me- HOE 3a/IaHue
pun. ACUMMETPUYECKHM aTOM
yriepoja.

6 Pa3nen 7. [IpupoaHblie coeTMHEHUS 10
Tema 22. Jlexnus No26. XKupsl, TUnuasbl. VK-1, 2
JInnm et VrieBoansl. AMMHOKUCIIOTEI, OIIK-2

oenku. ['ereporukibl. [ToHs- -

THE O CTPOCHUU HYKJIEMHOBBIX

KHCIIOT.

[TpakTiueckoe 3ansatue Ne23. TectupoBanue, 2

Kups! u munuabl. YTIeBOIBI. WHIUBUIYaNb-

HOE 3aJIaHue

Tema 23. Ca- | JIaGoparopHas padota Ne 17. WHUBUTyaJlb- 2
xapa Caxapa. Monocaxapusl. u- HOE 3aJ]aHue,

caxapuabl. [lomrcaxapuisl 3amuTa j1ado-

KauecTBeHHBIE peaku Ha paTropHo# pa-

caxapa. 0O0TBI
Tema 24. JIaGoparophas paboTa Nel8. WHIVBUAYaJIb- 2
AMuHOKMC- AmuHOKHCIOTEL IlenTuap!. HOE 3aJaHue
notel u 6en- | benku. KauecTBeHHbIE peak- 3amuTa 1a6o0-
K1 U1 Ha aMUHOKHCIIOTHI U Oe- paTropHo# pa-

KU. 0O0TBI
Tema 25.T'e- | IIpaxktuueckoe 3aHsTue Ne24. 2
tepouukin- | [lecTH4sIeHHBIE TETEPOLMKIN- Wtorosast KoH-
YyecKue co- 4ecKUe coequHeHHs. Apoma- TpoJibHAs pa-
eIMHEHUS THYHOCTE. CBO¥CTBA. Gota

Tabmuna 5
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Hepequb BOIIPOCOB NJId CAMOCTOATEC/IbHOI0 MH3YYCHUA TUCITUILJIMHBI

Ne | HaszBanmue pasgena, | IlepedyeHb paccMaTpuBaeMbIX BOIPOCOB ISl CAMOCTOATENbHO-
n/n TeMBbI 0 N3y4eHust
Pa3znen 1. TeopeTuyeckne OCHOBBI 00111€ii 1 HEOPraHUYECKOI XUMHHU
Tema 1. OcHoBHble | OCHOBHBIE 3aKOHBI CTeXHOMETpUU. Moib. XUMHUYECKU IKBHUBa-

1. | moHsATHS W  3aKOHBI | JICHT, (PAKTOP SKBUBAICHTHOCTH, MOJISIPHASE Macca SKBUBAJICHTA.
XUMUHU (xommerennuu YK-1, OITK-2)

2. | Tema 2. PacTBOpBI [Tpuumnnb! 06pa3zoBanus pacTBopoB. CriocoObI BEIPaKEHUS COCTaBa

pacTBopa: MaccoBas A0JIs1, MOJISIPHAs] KOHLIEHTPALMS, MOJISIpHas
KOHIIEHTPAIIUS YKBUBAJICHTOB, TUTP. CHIIbHBIC U CIIA0BIE JIEKTPO-
muthl. Koo dunments! akTMBHOCTH, MOHHAas cuiia. Ciiydau pacuera
pH B pactBOpax pazHoi npupoxasl. ['maponus cosen. Koncranra
ruaponusa, pH B pactBopax coineit, crenens ruiposian3a. Crnocoosl
HanMcaHus peakiuii rugponusa. (komnerennuu YK-1, OIMK-2)

3. | Tema 3. CxopocTsb U CkopocTh XMMHUECKOH peakuny. PakTopsbl, BIUSIOLINE HA CKO-
SHEPreTHKa XMMHU4e- POCTh XUMHYECKOM peaKIMu. 3aKOH JEHCTBYIOIIMX Macc. Y paBHe-
ckux peakuuid. Xumu- | HUs Bant ['odda, Appernyca. Dneprus akruBanun. Katanmmsz. Xu-
YECKOE PaBHOBECHE muueckoe paBHosecue. [Ipunnun Jle [latense. Pemenne 3amay Ha

paBHOBecHe MeTo0M Tabuil. (kommereniun YK-1, OITK-2)

4. | Tema 4. Ctpoenue ATOM Kak 3JIEKTpOHEUTpasibHas yacTulia. /[BONCTBEHHOCTh
atoma. [lepuoamnue- CBOMCTB 3JIEMEHTAPHBIX YACTHL]. DJIIEKTPOHHOE CTPOCHUE aTOMA.
ckas cucrema. XUMu- | OU3NUYECKU CMBICII KBAHTOBBIX yucen. CBA3b CBOMCTB aTOMOB XH-
yeckas cBsizb. Kom- MUYECKHUX 3JIEMEHTOB C UX MMOJIOKEHUEM B MEPUOANIECKOMN CUCTE-
IJICKCHBIE cCoequHEHNs | Me MeHeneeBa 1 UX nepuoandeckoe u3mMenenue. [Ipuunner odpa-

30BaHUSI XUMUYECKOU CBsI3H. TUIBI XUMUYECKOU CBsi3u. OCHOBHbBIE
XapaKTEPUCTUKHA MOHHOM U KOBaJIEeHTHOM cBsi3u. [Ipupoaa xummuue-
CKOM CBSI3U B KOMIUIEKCHBIX COeIMHEHMsIX. [[pOUHOCTh KOMILIIEKC-
HbIX coequHeHui. CTpoeHne U Ha3BaHUsI KOMIUIEKCHBIX COeANHe-
Huil. KooparHalmoHHoe Ynciio U IeHTaTHOCTh. YacTHbIE U 0011ne
KOHCTaHTBI YCTOMYMUBOCTH U HECTOMKOCTH. (komreTeHIun YK-1,
OIIK-2)

5. | Tema 5. Oxucnurens- | Knaccudukanus oKMCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HO- OCHOBHBIE OKUCITUTENIA U BOCCTAHOBUTEIU. METO I IOJTypeaKIui.
BOCCTAHOBUTEIIbHBIE VYpasuenne Heprcra. [lonb30Banne TabnuamMu 3J1eKTPOIHBIX 11O-
peakuuu TeHIMaJI0B. Beruucnenue snexkrpoasrkyieit cuiibl OBP. (komme-

teriun YK-1, OITK-2)

0. | Tema 6. Xumus sie- Oco0EeHHOCTH CTPOCHHS aTOMa BOJOpoAa, PU3NUECKHe U XUMUYe-

MCHTOB

CKHe CBOMCTBa BOAOpoa. OCHOBHBIE CBOMCTBA ILEJIOYHBIX U IIE-
JIOYHO-3€MEJIbHBIX METAJUIOB, UX 3HaueHue B npupoze. OCHOBHbIE
cBoOMcTBa Oopa M aIOMUHUS U UX coeTuHeHNU . OCHOBHBIE CBOM-
CTBa yIJiIepoJa U KPEMHHs, a TAKKE UX OKCHUJOB U THIPOKCUIIOB.
Xumus a3ota, pocdopa, Kkuciopona u cepbl. A30THbIE U pochop-
Hble ynoopenus. CBoiicTBa ranoreHos. [lonstue o nectunuaax.
DKOJIOTUYECKHE aCIIEKThI IPUMEHEHUS XUMUYECKUX CPENICTB IIPU
BBIPALIMBAHUU CEITbCKOXO3SIICTBEHHBIX KYNIbTYp. (KOMIETEHIINH

VK-1, OIIK-2)

Pa3zngea 2. OcHOBBI aHAJIUTHYECKOH XUMHH
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Ha3zBanmue pa3nea,
TEeMBI

[lepeuens paccMaTpUBaeMbIX BOMPOCOB /IS CAMOCTOSITEILHO-
0 H3y4YeHHs

Tema 7. MeTonsl TUT-
PUMETPUYECKOTO aHa-
mm3a. KucnortHo-

OCHOBHOE TUTPOBAHUE

3aKOH PKBUBAJICHTOB; TEXHUKA TUTPOBAHMSI; CIOCOOBI TUTPOBAHUS;
CTaHJIaPTHBIE BEUIECTBA; TPEOOBAHMS K CTaHIAPTHBIM BEIIECTBAM;
CTaHJIapTHbIE PACTBOPHI; IEPBUUHBIE CTaH/IAPTHBIE PACTBOPHI; BTO-
pUYHBIE CTaHJAPTHBIE PAcCTBOPHI; paboUyMe pacTBOPHI; CTAHIAPTHU-
3UpOBaHHbIE PACTBOPHI; TPEOOBAHMS K PEAKIHIM; IPUMEHSIEMbIM B
TUTPUMETPUUYECKOM aHAJIN3€; OCHOBHBIE CTAHJAPTHBIE M paboune
PacTBOPBI B KUCJIOTHO-OCHOBHOM THTPOBAHHH; BEILIECTBA, OINpeEjie-
JSIeMbIE METOJIOM KHUCIIOTHO-OCHOBHOTO THTPOBAaHHS;, (PUKCUPOBA-
HUE TOYKHU 3KBUBAJICHTHOCTH, BHIOOp MHAMKATOPA; MIPUTOTOBICHUE
pabouero pactBopa XJIOPOBOJOPOIAHON KHUCIOTHI; MPHUTOTOBICHUE
CTaHJIapTHOTO pacTBOpa KapOOHaTa HATpHs; CTaHIApPTHU3AIUs pa-
00YMX PacTBOPOB; ONPEACICHUE COACPIKAHUS XJIOPOBOJOPOIHON U
(dbochopHOIi KUCIOT B pacTBOpax; onpejaescHue KapOOHATHOU kKéE-
ctkoctH Bojbl. (komnereHimn YK-1, OTTK-2)

Tema 8. Crarucrtuue-
ckast o0paboTka pe-
3yJITATOB

IIpencraBneHue pe3ynbTaToB B THATPUMETPHUUECKOM aHAIIU3e; T€O-
pust OIMOOK: OMMOKH METO[a, MHAWKATOPHBIE OMIMOKHU, CHCTEMa-
TUYECKHUE U CilydaiiHble om0k, MaTemaruueckas o0paboTka pe-
3ynbpTaroB aHanmu3a (komnereHuu YK-1, OIIK-2)

Cemectp 2

Paznen 3. OcHOBBI OpraHu4ecKoOi XMMHH

Tema 9. TeopeTuue-
CKHE OCHOBBI OpraHu-
YECKOW XUMUHU

AToMHBIE U MOJIEKYJIsipHbIe opOuTanu. [ ubpuauzamnus. MHIyKTHB-
HBIH 2P PexT u 3PdexT conpspkeHus. [ OMOTUTHYECKHIA U TeTepo-
JUTUYECKUN pa3pbIB CBsA3H. DHeprus cBsi3u. [lepexoaHoe co-
CTOSIHUE, YHEpreTHIecKast KpuBast. Teopus TeTpasJpudecKoro aro-
Ma yriepona (Baut-I'opd u Jle-benp). (komnerentuu YK-1, OITK-
2)

Tema 10. Opranuue-
CKHE BeIlIecTBa OMo-

cepsl

Hedrenepepabotka. [Ipupoansrii ra3. TorumBHbIM kpu3uc. [Tpak-
THYECKOE UCIIOJIb30BAHNE PACTUTEIIBHBIX CAXAPOB, KUPOB, TEPIIEC-
HOU/JIOB, aJIKAJIOUJIOB, CTEPOUIOB B MUIIEBOW IPOMBIIIUIEHHOCTH,
CEeJIbCKOM X03s11icTBe, Menuuuue. [1yTu ucnonb3oBaHusi 6GMoOMacchl
’KUBBIX OPraHU3MOB CyIIN U Mopsi. MickyccTBeHHas nuia. (KoMrie-
ternuu YK-1, OITK-2)

Pa3nes 4. YriaeBogopoabl

Tema 11. Ankassbl

Turel THOPUIU3AIMK ATOMOB YIJIEPO/ia B OPIraHUUECKHX COCTUHE-
Husix. [TonsTre o KoH(popmaruu. Panukans! (ankuisl): onpeaene-
HHE U Ha3BaHus. HaxoxeHue ankanoB B nipupojie. CHHTETHYECKHE
MOIOIINE CPEJCTBA, MPOOIeMa YHHUTOXKEHHS X OTXO/I0B. (KOMIIe-
ternun YK-1, OITK-2)

Tema 12. AjKeHBI

[TonoxkuTenbHBIN U OTPULIATENIbHBIA UHIYKTUBHBIN 3¢ ¢pekT. Cre-
peocnenupuyeckas noaumepusanus. CBoicTBa MOJIUMEPOB U UX
pas3nuyMs B 3aBUCUMOCTH OT KOoH(puryparuu uenu. [Ipumenenue
MOJIMMEPOB B MTPOMBIIIJIEHHOCTH, CETLCKOM XO034UCTBE U OBITY.
(xomnerennuu YK-1, OIK-2)

Tema 13. ATKUHBI

XuMHUUecKre cBOiicTBa anKMHOB. OCOOEHHOCTH XUMHUYECKUX
CBOICTB TepPMUHAIIbHBIX ATKUHOB (KHCIOTHBIE CBOMCTa). TexHuue-
CKO€ TTPUMEHEHHUE alleTUIICHOB. MeTO bl HACHTH(PUKAIINH AIKIHOB.
(xomnerennmu YK-1, OIK-2)

Tema 14. JInensl

OCOOEeHHOCTH CTPOEHUS CONPSKEHHBIX AUEHOB. 1,4-
IIPUCOETMHEHNE. /[MBUHWIOBBIN U M30PEHOBBIA CHHTETUYECKHE
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n/n

Ha3zBanmue pa3nea,
TEeMBI

[lepeuens paccMaTpUBaeMbIX BOMPOCOB /IS CAMOCTOSITEILHO-
0 H3y4YeHHs

Kayuykd. [TOHATHE O JTMHEWHBIX ¥ IPOCTPAHCTBEHHBIX MOJMMEPAX.
Huskoremmneparypras nmonumepusanusi. Comonmmeps! (KOMITETEH-
un YK-1, OITK-2)

Tema 15. Apenst

HomeHkaTypa u u30Mepusi yriieBOAOPOIOB psiaa OeH30ma. AKTH-
BHUPYIOIEE BIMSHAEC HUTPOTPYIII Ha HYKJI€O(HIBHBIM 0OMEH aToMa
rajoreHa, CBSI3aHHOTO C apOMAaTHYECKUM sSAPOM. MeXaHH3M peak-
[[MH ¥ TIEPEXOTHBIE COCTOSHUSL. [TOHATHE O MOJHUIIMKINYECKUX apo-
MaTHYECKUX coeanHeHusx. Kanneporensl. MeToabl naeHTH(GHUKA-
un. (komrerennun YK-1, OITK-2)

Pazgea 5.

(I)yHKIII/IOHaJ'ILHLIe IMMPOU3BOJAHLIC YIJI€BOA0OPOAOB

Tewma 16. I'anoreno-
npousBojHble. Crinp-
THI ¥ )EHOJTBI

NunyktuBabiid 3 dekr. [lonyuenue GproprnpounsBoaubix. [u-, Tpu-
U IOJIMTAJIOT€HONPOU3BOIHBIE YIIIEBOJOPOIOB. XUMUUYECKHE OCO-
OCHHOCTH TaJOreHONPOU3BOJHBIX C HECKOJBKHMMH aTOMaMH Trajio-
reHa y OJJHOTO YIJIEpOAHOI0 aTOMA.

XTOpUCTBIN BUHUI, TPUPTOP- U TeTPaPTOPITUIICHBI, UX ITOJTUMEPH-
3anus u 3HadeHue. [lnactuku. Tednon. Cunukonsl. HamonauTenw,
wiactudukaTopsl, crabunuzaTopsl. [IpuMeHeHne rajgoreHonpous-
BOJIHBIX B CEIILCKOM XO3SIUCTBE.

OaHOaTOMHBIE 1 MHOTOATOMHBIE CIIUPTHL. XUMUYECKUE CBOICTBA U
KAueCTBEHHbIE pPEaKLMM JUIsl UX ompeneneHus. Peakuuu Hykieo-
¢unbHOrO 3aMmenienus. Otiuune (GeHosoB OT cnupToB. B3anmmuoe
BJIMSIHUE aTOMOB B MoJjieKyJie (peHona. [lonydenrne NuKpMHOBON KU-
CIOTHL. [IByXaTOMHbBIE U TpeXaTOMHbIE ()€HOJBI: MUPOKATEXUH, pe-
30pLMH, THPOXUHOH; UX CTPOEHHUE, CBOMCTBA U 3HaYCHHE. (KOMIIe-
termun YK-1, OIIK-2)

Tema 17. AMUHEI

AMWHBI KaK OpraHM4YecKrue OCHOBaHUs. KauecTBeHHbIC peakIuy Ha
amuHbl. KoHbopManuy mpou3BOIHBIX aMMHaKa, 0COOCHHOCTH MX
uzomepun. CHHTETUYECKHE TIOJIMaMUIHbIC BOJIOKHA: HEWUJIOH, Ka-
npoH. (kommerernun YK-1, OITK-2)

Tema 18. Okcocoenn-
HCHUA

CX0zcTBO M pa3ianuue albIeru10B U KeToHOB. dopManuH. YKcyc-
HbIN anbaeruj. AuetoH. HenpenenbHsle anbAeru/ibl: akpoJIeHH,
UTpaIb (HaX0X/I€HUE B IPUPOJIE U 3HaUeHUe). ALIeTOQEHOH U
0eH30()eHOH Kak MpUMep KETOHOB apOMaTH4ECKOro psijaa. (Komie-
ternuu YK-1, OITK-2)

Tema 19. KapboHossie
KHCJIOTBI

OcoOeHHOCTH CTpOoeHUs KapOOKCHIIBbHOU Ipymninbl. MypaBbUHas K-
CJIOTA: HAXOXKJIEHUE B MPUPOJIE, OCOOEHHOCTH CTPOCHHS U XUMHYE-
CKUX CBOMCTB. YKCYyCHas KucioTa. [l[ambMUTHHOBAs M CTEapUHOBAs
KUCTOTHL. TepedTraneBas KUCIOTa U CHHTETUYECKOE BOJIOKHO Ha €€
OCHOBe (J1aBcaH). AKpUJIOBasi KUCJIOTa, €€ 3pUpbl, HUTpHI. MeTak-
puioBas kuciora. [Inactmaccsl Ha ux 6asze (oprcTexno). OnenHo-
Basi, TUHOJIEBAS U JIMHOJICHOBAsI KUCIOTHL. (KomreTeHnn YK-1,

OITK-2)

Pa3nen 6. I'erepodyHKIMOHATBbHBIE COeTMHEHNS

Tema 20. OKCHUKHCIIO-
Tbl U OKCOKHUCJIOTHI

S16nouyHas u BUHHAsA KUCHOTHL. JIumMoHHas kuciota. [lonyuenue u3
MPUPOIHBIX UCTOYHUKOB. [InpoBuHOrpagHas kucinora. CBoiicTBa u
npumenenne (komnerennuu YK-1, OIMK-2)

Tema 21. Ootuueckas
HU30MepHs

VY aenbHOE BpalieHue, moaspuMeTpol. Tpeo- u spurpodopmsl. Crio-
coOBI pa3jenenus paieMaroB. YacTHUHBIN U aOCOTIOTHBIN aCUM-
MeTpuueckuid cuHTe3. OnTuyeckas akTHBHOCTh 0€3 aCHMMeTpuye-
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Ha3zBanmue pa3nea,
TEeMBI

[lepeuens paccMaTpUBaeMbIX BOMPOCOB /IS CAMOCTOSITEILHO-
0 H3y4YeHHs

CKOro aroma yriepoja. [IoHsITHe 0 THHAMUYECKON CTEPEOXHMUH.
(xomnerennuu YK-1, OITK-2)

Pa3nen 7. [lpupoanbie coequHeHNs!

Tema 22. JIunuasl

IIporopkanue )upos, nonumepusanus Macei. TexHuueckas nepe-
paboTka u ucnosb3oBaHue. PU3NKO-XUMUYECKOE 0OBICHEHUE MOIO-
Iero 1ecTBUs MblIa. ICKyCCTBEHHBIE MOIOILIME CPEACTBA, ITPO-
OJeMa YHUUTOXKEHUS X OTX0A0B. Bocku, onuda, CUKKaTHBBI.
®docdarupl, TeMUTUHBL, KepaluHbl. BHogornueckoe 3HaueHE:
POJIb CIOXKHBIX JIMIUAO0B B JOPMHUPOBAHUY KJIETOUHBIX MEMOpaH.
(xomnerennuu YK-1, OITK-2)

Tema 23. Caxapa

R, S-nomenknarypa. Anomepsl. O01IHE CIIOcOObI MOTYYSHHUS MO-
HOCAXapHJI0B U3 MHOTOATOMHBIX CIIUPTOB, OKCUAJIBJICTUIOB, OKCH-
KETOHOB U noJsincaxapuoB. [ uko3uasl. OHOBBIE U caxapHbIe KU-
CJIOTHI. DnuMepu3anusi. AcKopOrMHoOBas Kuciota. Jlekcrpunsl. Pac-
MPOCTpaHEHUE B IpUpoJie U 3HaueHue. MHynuH: cocTas, ruapous
u 3HaueHue. [IoHATHE O TeMHIIEIUTION03aX U IEKTHHOBBIX BEIIECT-
Bax.((kommereniu YK-1, OTTK-2)

Tema 24. AMUHOKUC-
JIOTHI U O€JIKU

OTnenbHbIe IPEICTABUTENN: TIUIHH, aJTAHUH, BAIWH, JICHIIMH, H30-
JeWLIUH, CepUH, TPEOHUH, IUCTEUH, IUCTUH, METUOHUH, aMUHOKa-
poHOBasi KucioTa. [IpeacraBuTeny TMaMMHOMOHOKapOOHOBBIX KH-
CJIOT: apruHUH (OPHUTHUH) U JIM3UH, UX CBOICcTBA. J[ukapOOHOBBIE
AMHHOKHUCIIOTHI. AClapariHOBas U TITyTAMHUHOBAsS! KUCIOTHI M UX
amuJibl (acriaparut, ryraMuH). ApoMaTu4ecKue aMMHOKHUCIIOTHI:
(dbeHnnananH, THPO3UH. | eTepOUKINYECKNE AMUHOKHICIIOTHI:
IPOJIMH, OKCUMPOJIUH, Tpuntodas, ructuud. CunTe3 OeJIKOB Ha
TBEPABIX HOcuTeNsaX (Mepuduisa). MHOroOOpasue OSIIKOB U UX
poJb B pupoae. dusnueckue U XMMUYECKHe CBOWCTBA OEJIKOB.
Ocaxaenune, U303yIeKTpryecKkast Touka. KucnotHenii u ¢pepmenTa-
TUBHBIN Tuaponu3. Knaccuduxanms 6enkos. [Ipobaema nuckyc-
crBeHHOM nuu. (kommereHimu YK-1, OTIK-2)

Tema 25. I'ereponuk-
JMYECKHUE COeTMHEHUS

I'eTepouukiibl ¢ ydyacTueM aTOMOB a3oTa W kuciopogna. [lupunus,
€ro OCHOBHbIE CBOMcCTBa. [IMppon Kak CTpyKTypHas e€IMHULA TOP-
¢bupunoB. Uunon. Peakunonnas crnoco6HocTh f-monokenus. [lac-
CHBHOCTb THUPHJIMHA B PEAKIUAX DJIEKTPOPUIHHOTO 3aMEIICHHS.
[{uknel ¢ HECKONBKUMH reTepoaroMamu. (kommereHiuu YK-1,
OIIK-2)

5. O0pa3oBaresibHbIE TEXHOJIOTHHU

TabOmuma 6

HMCHCHHEC AKTUBHBIX U HHTCPAKTHUBHBLIC 06p330BaTeJII>HI>IX TEXHOJIOT Ui

HaumenoBanmne HUCMOJb3yEMbIX aKTHUBHBIX H

Tema u popma 3ansaTHSA HHTEPAKTHBHBIX 00pPa30BaTeJbHBIX TEXHOJ10-

ruii (¢popm o0ydenus)

SKCHepI/IMeHTaIH)HOC OIpPEaACIICHUC
BOOOPOAHOI'O ITOKA3aTCJIsA

I13 | TectupoBanue

I'upponus conen

JIP | PaGota B ManbIX rpynmnax

w

XHUMHUYECKOE PABHOBECUE JIP | PaGoTa B MaJbIX rpynmnax

OxucautensHo-BoccTaHoBUTENbHBIE | JIP | PaGota B ManbIx rpynmnax
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HaumeHoBaHHe MCIO/Ib3yeMbIX AKTHBHBIX U
Tema u popma 3ansaTHS HHTEPAKTUBHBIX 00Pa30BaTeJbHBIX TEXHOJI0-
ruii (hopm 00y4ueHmust)

Ne
n/n

peakiuu

5. | Apensl. Teopus 35eKTpOOUIBHOTO I13 | TectupoBanue
3aMEIICHHS] B apOMAaTUYECKOM Py

6. | KapOoHunbHBIE COeAMHEHUS JIP | PabGoTa B MaJIbIX rpyImmax
7. | AMuHBI JIP | TectupoBanue
8. ['eTeporukinyeckue CoOeTUHEHUA. JIP | loxmanel B hopme Mpe3eHTAIUi

ApOMaTI/I‘-IHOCTB rCTCPOIUKIIOB

6. Telcyumﬁ KOHTPOJIb YCITIEBACMOCTH ! MIPOMEKYTOYHaAHA aTTeCTaliud 110
HUTOraM O0CBOCHUA TUCHUII/IMHDbI

6.1. TunmoBbIe KOHTPOJIbHBIE PA0OTHI, TECThl, HHANBUIAYAJbHbIE 3aJaHUs,
BOIIPOCHI K OIIPOCY MO TeMaM, BONPOCHI K IK3aMeHY

Cemectp 1
IIpuMepbl KOHTPOJBHBIX PA0OT:

KonTponbhas padota o teme «CriocoObl BEIPaKEHUSI COCTaBa PACTBOPOB)
Bapuanr 1
1. Kak Ha3bIiBaeTCsl OTHOIIICHHE KOM4ecTBa B (MoJib), coeprkaiiierocsi B pacTBo-
pe, K 00beMy 3TOro pactBopa’?
2. Kakas yactuua sBisieTCs SKBUBAJIEHTOM CEPHOM KUCIIOTHI B PEAKIINHU:
H,SO, + 2NaOH = Na,SO, + 2H,0?

3. CkoJIbKO TpaMMOB XJIOpUJIa HATpHs TpedyeTtcs st mpurotosienus 1 1 20%-ro
pacTBopa MI0THOCTHIO 1,15 T/mn?
4. Beruucnute THTp 50%-T0 pacTBOpa a30THOM KUCIOTHI INIOTHOCTHIO 1,31 r/mit.
5. K 100 M pacTBOpa a30THOM KUCIOTHI C MOJISIPHOM KOHLIEHTpanuen 1 Mob/n
npubaBuin 300 mMi1 BOJIbI. BEr4ucanTe MOJISIPHYIO KOHLIIEHTPALIMIO MTOJTYyYE€HHOTO
pa30aBIEHHOTO pacTBOPA.

KonTtponbsHas paboTa o Teme «BoaopoHbIN OKa3aTEIb
Bapuanr 1

1. [OH] = 1,65 - 10°® monb/11. Berancimts pOH.
2. Beruncints [H'] pactBopa, eciiu pOH 6,54.
3. Umerotes aBa pactBopa ¢ pH 4 u 6. B kakoM U3 HUX U BO CKOJBKO pa3 OoJbIIIe
KOHIIEHTpAIMsI HIOHOB BOJI0Opoaa?
4. Berancnnts pH 0,2 M pactBopa ykcycHoit kucinotsl. K, = 1,75 - 10,
5. Boruucauts pH 0,1 M gopmuatHoro 6ydepHoro pactBopa ¢ OTHOILIEHUEM KH-
ciotsl K comu 3:4. K, = 1,77 - 10™.

KontposnbHas padota o teme «I'uaponus conei»
Bapuanr 1
26




1. Hanummrte B COKpalieHHOW WOHHOW (hOpMe ypaBHEHHE PEaKIMu THUIAPOIN3a
Hutpata xkesnesa(lll) mo 1-oit cTynenu u BEIYUCIUTE KOHCTAHTY THIPOJIA3a COJIH.

2. HanumuTe XMMUYecKyto (GopMyily TOW U3 HAa3BaHHBIX HIXKE COJIEH HATpHUs, KO-
TOpasi TUAPOIU3YETCS B HauOobiel creneHu: ¢pocdar, hopMuar, HUTPUT.

3. Beruucnure crenens rupoiaunsa rujgapokapoonara Hatpus B 0,05 M pactsope.

4, Beruucnute pH 0,2 M pacTBopa HUTpaTa aMMOHUS.

5. B KakOoM U3 MEPEUNCIICHHBIX PACTBOPOB COJIEM JJAKMYC OKpAIIMBAETCS B Kpac-
HBII [[BET: XJIOPUJI HATPHUSI, XJIOPUJT AMMOHHUSI, TUTIOXJIOPUT HATPHUS?

KonTponbhas pabota no teme « OKUCTUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIII

Bapuanr 1
1. ITonp3ysick METOAOM MOIYpPEAKLNN, 3aKOHUUTE YPABHEHHE PEAKIMU B MOHHOMN
dbopMe u noacuuTaiTe cymmy Ko3hGpUIreHToB:

Sb> + MnO; + H" — Sb> + ...
2. Iloap3ysick METOJIOM MOJTYpEaKIHii, 3aKOHYUTE YPABHEHHE PEAKIIMU B MOJIEKY-
JsipHOM (popme U moacuuTaiTe cyMmy KO3 OUIIMEHTOB:
H202 + KN02 + HZSO4 — NO +
3. [Tonb3ysch METOAOM MOTypeaKkluii, 3aKOHYUTE YPAaBHEHUE PEaKIIMUd B MOJIEKY-
JsipHOM (pOopMeE U oTIpeAeIuTe MOJISIPHYIO MacCy SKBUBAJICHTa BOCCTAHOBUTEIIS:
KMnO, + KNO; + H,0 —

4. BBIYHCIHT SMIEKTPORHBIN moTeHman cucremel Pb?*/Pb, ecim [Pb*] = 0,06
Mmoutb/11, a [Pb] = 0,003 moms/m.
5. Kakum u3 Bemects (Cly, Bry, 1) Helb3sl 0CyIIECTBUTH CICAYIONIYIO PEaKIIHIO:
MnO, + e — MnO,*?

IIpuMepsl HHAMBUAVAJBLHBIX 3aganuii (CP):
3amanue 1o teme «CrnocoObl BBIPaXKEHUSI COCTaBa PaCTBOPOBY

Bapuanr 1
1. B npunoxeHuu 2 NpuBENEHbI COCTaBbl PACTBOPOB, UCIOJIB3YEMBIX ISl TUAPO-
MIOHHOTO BBIPAILMBaHUsl PACTEHHUI B YCJIOBUSX 3alllMIIEHHOrO rpyHTa. [lonb3yschk
STUMH JTAHHBIMU, BBIYMCIUTE MOJISIPHYIO KOHLIEHTPALMIO KaXJ0i U3 COJIe a30T-
HOW KHCJIOTBI, BXOJSIIMX B COCTAaB NMUTATEIbHOrO pactBopa Kuoma. IlmoTHOCTB
pacTBOpa MPUHSATH paBHOM 1 T/ml.
2. B 240 mn Boab! pactBopuiu 10 r xymopuaa kanus. Beraucinre MaccoByIO JTOIIO
ATOM COJIU B MPUTOTOBJIEHHOM PacTBOPE.
3. KakoBa MoJisipHasi KOHILIEHTpanusi 2 H. pactBopa (hochopHON KHUCIOTHI, €Clu
MPOJYKTOM PEAKIIUU HeUTpaliu3aluu saBisieTcs ruapodocdar Hatpus?
4. Ckonpko rpaMMoB 25%-Tr0 pacTBOpa r'MIPOKCHIA KA HYKHO npuinTh K 400
MJI BOJIbI, YTOOBI MPUTOTOBUTH 15%-1 pacTBOp?
5. CKOJIBKO MUJITUJIIMTPOB 2 H. pacTBOpPa CEPHOM KUCIOThI HY>KHO B3SITh ISl IPH-
rotoBjenus 3 i1 0,06 H. pacTBOpa?

3anganue o teme «BoaopoHbIN TOKA3aTENb
Bapuanr 1
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1. Beriunciute pH ToMatHoro coka, B 100 1 kotoporo coaepxutcst 4 Mr KaTHOHOB
BOJIOPO/JIA.

2. OntumanbHble 3Ha4eHUsT pH mouBbI JJIs1 BBIpAIIMBaHUSI TOPOXa KOJIEOTIOTCS B
npenenax ot 6,0 go 8,0. Bo ckonbKo pa3 KOHIIEHTpAIMsl KATHOHOB BOJOPOJAA, CO-
OTBETCTBYIOIIas MUHUMAJbHOMY 3HA4eHHUIO pH, MpeBbIIaeT KOHIIEHTPAUUIO Ka-
THOHOB BOJIOPO/1a, COOTBETCTBYIOIIYI0 MAKCUMAJIBHOMY 3HaueHuto pH?

3. Beruuciaure pH pactBopa XJ1I0poBOAOPOAHON KHUCIOTHL, B 1 J1 KOTOpOro coaep-
xutcs 36,5 r HCI: a) 6e3 yu€ra oT/IMuns aKkTUBHOCTH OT KOHIIEHTpAIHH; 0) ¢ yué-
TOM OTJIMYHUSI aKTUBHOCTH OT KOHIICHTpAaIuu (3HaueHue Kod(p(uIlMeHTa aKTUBHO-
CTH CM. Ha cTp. 76 yueOHuKa). MOXXHO 7T B JaHHOM ciy4ae MpeHeOpedb OTINYH-
€M aKTUBHOCTH OT KOHIIEHTpaLUH?

4. BpruncnuTe CTENeHb AUCCOLMALMK MypaBbHUHOU KHCIOTHL B 0,2 M pactBope u
pH atoro pactBopa.

5. Boerunciiure pOH pactBopa, B 2 J1 KOTOPOTrO COIEpPKHUTCS 1 MOJIb aMMHaka U
53,5 r xJ1I0pu1a aMMOHHS.

3aganue o teMe «I ' uaponus conen»
Bapuanr 1

1. Hanumwure XxuMuyeckyro (GpopMyily U Ha3BaHHUE COJIHM, KOTOpas oOpa3yeTcsl npH
cmenennu 164 mi 20%-ro pactBopa ruipokcuaa HaTpust (IIIOTHOCTH 1,22 r/Mi) u
349 mn 10%-ro pacTBOpa XJOPOBOJOPOIHON KHUCHOTHI (MIOTHOCTH 1,047 1/Mi1).
[ToxBepraercs M 3Ta COJIb TUAPOIU3Y?

2. Hammuimure XxuMudeckyo GopMyly TOW U3 Ha3BaHHBIX HIDKE COJICH HATpHSs, KO-
TOpasi MOJABEPraeTcsi TMAPOJIU3Y B HAUOOJBLIEH CTENEHU: THIOXJIOPHUT, XJIOPHT,
XJIOparT, MmepxJiopar.

3. HamummTe B COKpamieHHOW HWOHHOW (popMe ypaBHEHHE PEaKIHd THIPOJIH3a
XJIOpUAA AJFOMUHUS M BBIYUCIUTE KOHCTAHTY THMIPOJU3a 3TOM COJU MO MNEPBOM
CTYIICHHU.

4. PaccunTaiiTe cTeNeHb M'MIPOJIN3a XJIOPHUAa Mapradiia B pacTBOpe, TUTP KOTOPO-
ro paBeH 0,0125 r/mi.

5. Boruncnute pH 0,25 M pactBopa HuTputa HaTpus npu temiepatype 0°C.

3a1aHue 1Mo TeMe
«CKOpOCTh U HEPTeTUKA XUMUYECKHUX PEAKIINI. XMUMUYECKOE PABHOBECHUE
Bapuanr 1

1. 3KCHepI/IMeHTaJ'II>HO YCTAHOBJICHO, YTO 3aBUCHUMOCTDb CKOPOCTH PA3JIOKCHUA I'a-
3006pa3Horo IIEHTAaOKCHUa Aua3oTa

2N;0s () = 4NO; 1y + Oy

OT KOHIIGHTPAIIMU 3TOT0 BemiecTBa onuchbiBactcs ypaBHeHHeM V = KC(N,Os). Boi-
YHUCIUTE CKOPOCTh OJTOW peakiuu, eciu KoHreHtpanus N,Os cocraBisier
20MMOIB/1I, & KOHCTAHTa CKOPOCTH paBHa 1,6 u™,

2. IIpu nmosiiennn temmepatypsl co 125°C mo 150°C ckopocTh peakiuu yBeu-
4yniachk B 32 pasa. Beruuciute TemmneparypHbli KO3 OUIHEHT CKOPOCTH pEaKIlvu.
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3. B pe3ynbrare nmporekaHus 10 HEKOTOPOW CTENEHU OOPaTUMOM peaKIy KaTallu-
TUYECKOTI0 OKHCIIEHUS aMMHAKa YCTAHOBUJIOCh XUMHUYECKOE PaBHOBECHE
4NH3 (r) + 502 () < 4NO () + 6H20 (r)-

Bo ckonpko pa3 KOHCTaHTa CKOPOCTH OOpaTHOM peakIMy MEHbIIE KOHCTaH-
ThI CKOPOCTH MPSIMOIT PEaKIIuH, eCITH KOHCTaHTa paBHOBecHs K, pasHa 10'%%?
4. B xakoM HallpaBJIEHUU CMECTUTCSI pABHOBECHE PEaKLIUU

AP+ H,0 & AIOH?" + H;
a) TIPY TOBBIIIICHUH TEMIIEPaTyphl: 0) Mpu 100ABICHUY IEI0YH?
5. Beluucnure u3MEHEHUE SHTPOIUU B PE3YNIBTATE PEAKIIMH
BzHG (r) + 6H20 (%) — 2H3803 (Tpuk) + 6H2 (r)-

3aganue 1o TeMe «OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIAM)
Bapuanr 1
1. [Tonp3ysach METOJIOM MOHHBIX MOJYpEaKIui, 3aKOHYUTE YPaBHCHHUE PEaKIMHU B
COKpAIlleHHON HOHHOU (hopme
Bi** + Br, + OH — BiOz + ...
U TIOJICYMTANTE CYMMY CTEXHOMETPUUIECKUX K0P DUITMECHTOB.
2. Tlonp3ysich METOJIOM MOHHBIX IMOJYpPEaKIUi, 3aKOHUUTE YpaBHCHUE PEaKIuU B
MOJIEKYJISIPHOM (popMme
HCl + MnO, — Cl, + ...
U TIOACUUTANTE CYMMY CTEXUOMETPUUYECKUX KOIPDUIIMEHTOB.
3. Omnpenennute MOJSPHYIO MacCy SKBHBAJIEHTa BOCCTAHOBUTENS B PEAKIUH, MIPHU-
BEJCHHOH B 3ajade 2.
4. Tlonb3ysch 3HAYEHUSMH CTaHIAAPTHBIX AJIEKTPOAHBIX MOTEHIIUAJIOB, BHIYHUCIUTE
ANEKTPOABMKYIIYIO CUJTY pPEaKIiu, MPUBEICHHON B 3a/1aue 2.
5. PaccumuTaiiTe OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIN MOTEHIIUAI MHEPTHOTO AJIEK-
TpOJa B PacTBOpE, B KOTOPOM KOHIIEHTparms katinona Fe” pasua 3-10 mouns/1, a
KOHIIeHTpanus katrona Fe” cocrapmser 1-10" monb/m.

IIpumepHbIe BONPOCHI /I NOATOTOBKH K ONMPOCY 1o Temam 1-3
1. PacueT conepxaHusi KOMIIOHEHTOB pacTBOpa 3aJaHHOTO COCTaBA.
2. Crioco0Obl BBIpaKEHMSI COCTaBa PacTBOpPA M MEPEX0J]l OT OAHOrO crocoda K apy-
romy.
3. Onpenenenue pH 3ananHoro pactsopa, koHuenrpauuu [H'] nmu [OH] B pac-
TBOpAaxX CUJIBHBIX U CJIA0BIX 2JIEKTPOJIUTOB, B Oy(EepHBIX pacTBOpAX.
4. Hanucanue ypaBHEHMs THIPOJIM3a B COKPAILIEHHON MOHHOU (popMe, pacueT KOH-
CTaHTBbI TUJIPOJIN3a, CTENIEHU TUAPOJIN3a U pH ruaponn3yrommuxcs Coeu.
5. HaxoxkaeHue CKOpOCTH peakiMy MPU U3MEHEHUH KOHUEHTPAIMU HMCXOJHBIX
BEIIECTB, TEMIIEPATYPHI, JABJICHUA.
6. BbluucieHue KOHCTAaHThl PABHOBECHS, UCXOIHBIX WJIM PaBHOBECHBIX KOHIIEH-
Tpaluuii KOMIIOHEHTOB PEAKIIMOHHOI CMECH.
7. YCTaHOBJICHHE HAIPABJICHUS] CMELICHUS PABHOBECUS NPU U3MEHEHHUM YCIOBUU
MPOTEKAHUS PEAKIIUH.
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IIpuMepHbIN NepeYeHb BONPOCOB K IK3aAMEHY M0 AUCUUILINHE «XUMHUA»
(1-it cemecTp)

Cxopocth xumMu4eckon peakuuu. CpeHsass U UICTUHHAs CKOPOCTh PEaKIIHH.
OcHOBHBIE (paKTOPBI, BIUSIONINE HA CKOPOCTh PEAKIIUU. XUMUYECKAs peaKIns KakK
MOCJIEA0BATENBHOCTD JIEMEHTAPHBIX CTAIUM 3aKOH JIEUCTBYIOIIMUX Macc JJIs dJie-
MEHTApHOMW CTAJINM XUMHUYECKON peakinu. KOHCTaHTa CKOPOCTH pEaKLIUH.

3aBUCHUMOCTh CKOPOCTM XMMHUYECKON peakiuu OT Temmeparypsl. [IpaBuio
Bant-I'odpda. YpaBuenue Appenuyca. DHeprusi akTUBaIMi. 3aBUCUMOCTh CKOPO-
CTH XMMHUYECKOU peakiuu oT Temreparypbl. Katanu3 u ¢pepmMeHTsl. 3aKOH NeHCT-
BYIOIIMX Macc JJIsI XMMHUYECKOTO PaBHOBECHS: B3aMMOCBSI3b PAaBHOBECHBIX KOH-
neHtpauii. OT kakux (pakToOpoB 3aBUCUT YHMCIOBOE 3HAYECHUE KOHCTAHTHI PaBHO-
Becus? CmenieHue xumuueckoro pasHosecus. [Ipunnumn Jle HlaTense.

PactBopel 3nexTponuToB. KOHCTaHTBI M CTENMEHW AMCCOIMALNU CIadbIX
ANIEKTPOJIUTOB. 3aKOH pazdaBieHuss OcTtBanbaa (CBsA3b KOHCTAHTBI U CTEICHU JIUC-
COLIMALINH). 3aBUCUMOCTb CTEIIEHH JAMCCOLMALMUA OT KOHIIEHTPALlUU CJIa00ro AIIeK-
TposuTa. OTauymre caadbIX 3AEKTPOJUTOB OT CUIIbHBIX. THIIBI CIA0BIX 3JIEKTPOIIH-
TOB. KOHCTaHThI U CTENEHU OUCCOIMAlUU ClIadbIX AIEKTpOoiaUTOB. Boma kak cia-
ObIii 31eKTpoauT. NOHHOE MpPOU3BENECHHUE BOJBI, €r0 3aBUCMMOCTh OT TEMIEPATY-
pbl. BOTOPOIHBIN M TMAPOKCUIIBHBIN MOKa3aTenu pacTBopoB. Kucnas, HenWTpanb-
Has U 1enoyHas cpena. CrnocoObl U3MEpEHHs BOJIOPOAHOTO MOKa3aTelIs.

IM'uaponus coneit. Tunsl ruaponau3a (MpUBEIUTE MPUMEPHI YPAaBHEHUMN peak-

105051
TUIPOJIU3a B COKpAIIEHHONW HMOHHOM W MojekyisipHod ¢opme). HeoOpatumebrit
rugponu3. KoHcTaHTa U CTENEeHb THAPOIN3a, UX B3aUMOCBSA3b. 3aBUCUMOCTbH CTE-
IIEHU TUAPOJIA3a OT IIPUPOBI COJIM, KOHLIEHTPALUU U TEMIIEPATYpPbl pacTBOpA.

[IpuHIUTIBI 3allOTHEHHS JIEKTPOHHBIX OpOuTanell aromMa B OCHOBHOM CO-
CTOSIHUU, IPUHIUIT MUHUMYMa 3Hepruu, npunuun [laynu, npasuno XyHaa. Diek-
TPOHHBIE EMKOCTH OpOUTase, MoaypoBHEH U ypoBHel atoma. [lonstre nepuoaa u
ero ¢opmupoBanue no npaswiam B.M. KneukoBckoro. Ilpuumubl paznuyHoOM
JUTMHBI TIEPHOI0B. Pacmosokenne B CTPyKType NepHOIUIECKON CHCTEMBI S-, p-, d-
u f-anemenrtoB. J[MMHHO- U KOPOTKOMEPHOAHBIN BapuaHThl [leproanyeckoit cuc-
TeMbl. PacnosiokeHne B HUX METAUIOB M HeMmeTawioB. [lepuoamyeckuii 3akoH
J.N.MenneneeBa B coBpemMeHHOU (opmynupoBke. CBOIICTBA aTOMOB 3JIEMEHTOB:
SHEPrus WOHM3ALMM, BIEKTPOOTPULIATEIBHOCTh W MNEPUOAUYECKUN XAPAKTEP HX
U3MEHEHUS. DIIEKTPOHHBIE U AJNEKTPOHHO-CTPYKTYpHBIE (DOPMYIIbI JIEMEHTOB TEp-
BOI'O M BTOpPOro nepuogoB [leproanyeckoil CUCTEMBI. DIIEKTPOHHBIM OCTOB U OP-
OWTaJIM BaJIEHTHBIX YPOBHEN aToOMa.

Turnbl XUMUYECKON CBSI3W: KOBAJIEHTHAsl, MOHHAsI, TOJISIPHAS, KOOpPIAWHAIU-
OHHas
BojiopoaHas. [IpuBenure nmpuMepsl BEIIECTB, B KOTOPBIX UMEIOTCS CBSA3U JTAHHBIX
TUMOB. XapaKTEPUCTUKU XMUMHUYECKON CBS3U: HAMPABICHHOCTh U HACBHIIIEHHOCT,
SHeprus U JjinHa cBA3U. CBOMCTBA KOBAJICHTHBIX CBS3€H: HACHIIIEHHOCTh, HAIPAB-
JIEHHOCTB, 3HEPTHs CBs3U. [I[prumepsl COeNMHEHN C KOBAJICHTHOM CBSI3BIO.

CtpoeHrne KOOpIWHAIIMOHHONW CQepbl KOMIUIEKCHBIX COCIUHCHUN: IICH-
TPaJIbHBIN MOU-KOMILUIEKCOOOpa30BaTeb, JTUTAH/IBI, JOHOPHUBIE aTOMBI JIMTAHJ/IOB,
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KOOPJIMHAIIMOHHOE YUCJIO, TEOMETPUS KOOPIMHAIIMOHHOM c(ephl. 3aps BHYTPEH-
Hel KoopauHaMoHHOU cdephl. onbl BHemHeH cdepsl. Juccormanys KOMILUIEKC-
HBIX COEJIMHEHUN B pacTBopax. KOHCTaHThl yCTOMYMBOCTH U KOHCTAHTBI HECTOM-
KOCTH. 3apsiJi BHyTPEHHEW KOOpAUHAIIMOHHOM cdepbl. BHenHnecdepHbie HOHBI.

CreneHb OKUCIEHUS U NpaBUjia €€ HaXOoxKJAeHUs. OKHUCIUTENN U BOCCTaHO-
Butenu (mpuBeaute npuMepbl). CTENeHb OKUCICHUS U MPaBUJIa €€ HaXOXKICHUS.
OKHUCIUTENN U BOCCTAHOBUTEIN. DIEKTPOAHBIN MoTeHInan Y pasHeHue HepHera.

Oco0eHHOCTH CTPOCHHMS aTOMa BOA0POJia, (hU3NYECKUe U XUMUYECKHE CBOM-
cTBa BOJI0po/ia. OCHOBHBIE CBOMCTBA IIEJIOYHBIX M IIEJIOYHO-3EMEIBHBIX METaJ-
JIOB, MX 3Ha4YeHHE B npupojie. OCHOBHBIE CBOMCTBA OOpa U aAIIOMUHUS U UX COCIU-
HeHHil. OCHOBHBIE CBOMCTBA yIJIEpOJa U KPEMHHUS, a TAKKE UX OKCHJIOB U TUAPO-
KCHUJIOB.

Xumus azora, ¢pocdopa, kuciopoaa u cepbl. A30THbIC U PocopHbIe yI00-
penus. CBolictBa rajioreHoB. [loHATHE O mecTUIUIAX. DKOJIOTMYECKUE aCHEKThI
NPUMEHEHUSI XMMHUYECKUX CPEJCTB MPHU BHIPAIIMBAHUM CEIHCKOXO3SICTBEHHBIX

KYJIBTYP.
Cemectp 2

IIpyMepbl KOHTPOJIbHBIX PAadoT
TectupoBanue o TeMe «AJIKaHbI»
Bapuanr 1
1. Ha3Bath coequHEHHE 110 HOI\I/_IIGHKJIaType HIOITAK:
-3
CH;-C-CH,—CH—CH,
CH,4 CH,4
a) 2,2,4-TpUMeTHINCHTaH 0) 2,4,4-TpUMeTHIIICHTaH
B) uzonponui-mpem-oytunmeran 1) 1,1,1,3,3-nenramerrinponan
2. Kakoii aToM yryiepo/ia Jerde BCero XJopupyeTcsi B COSTUHEHUH?

CHz~CH,—CH—CH,~CH;
a) 1 0) 2 B) 3 (4)CH, 1)4
3. Kakoe coenuHenue noyyuurces npu peakuuu Bropra u3z 6poMuctoro 3Tu-
na?

a) Oytan 0) sTUIeH B) OyTeH T) OpoIaH
4. KakoBa npupoja cBsizu a3oT — kuciaopoa B CH3zNO,?

a) MOHHAas 0) KOBaJICHTHAsI HETIOJSIpHAs

B) KOBaJICHTHAs MOJIsIpHAs ') CEMUTIOJSIpHAs

5. Ykazatb paagukan "u3o00ytun'":

TCCTI/IpOBaHI/Ie 10 TEMamM ((AHKeHBI, AJIKUHBI, TUCHBID»

Bapuanr 1
1. Kakoe Ha3BaHME COOTBETCTBYET JaHHOMY YIJIEBOIOPOLY?
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CHg
CHy—CH,—C—CH,—CH
CH CH,

|
CH,

a) 5-MeTuiI-3-3THITEKCEeH-2 0) 5,5-muMeTHI-3-3THIINCHTCH-2
B) 1,1-muMeTHI-3-3TUINICHTCH-3 r) 2-MeTui-4-3TunarekceH-4
2. CKOJBKO U30MEPOB UMEET IMEHTHH?
a) 1 0) 2 B) 3 r) 4
3. KakoBa anekTpoHHas Npupoa ABOMHBIX CBA3EH B OyTagueHe?
A)CUT O)mum B)OUG TI)G,MTUT

a)cqucH—xng 6) H;C—CH,—COOH

) c C/O r) C|3H2—C|IH—CH3
B ~—CH—CZ
M= CR™ES OH OH
4. Yro moxy4uTcs npu okucieHun npormuieHa KMnQO, B HeTpaibHOM
cpene?
5. YTO nomy4duTcs Ipy NEVCTBUX AllETHUIIEHA HA YKCYCHBIN albICTU?
a) H,C=CH—C-CH, 0) HCEC—(I'IH—CH3
I
@) OH 0

TecTupoBanwme 1Mo TeEME «KAPEHBI»
Bapuanr 1
1. Ykaxure popmymiy aueTO(beHOHa

a) ©/ 6)©/ B) @EC ~CH, r) ©/

2. YKaxuTte rpynnupoBKY, OTHOCSIIYIOCA K OpUeHTaHTaM 1-To poaa.

a) -NO, 0) -Cl B) -COOCH; r) -NO
3. YKaxuTe apoMaTH4YE€CKOE COCIMHEHHE.
CH, CH
H 3
CH,§ CH,
a) 0) r) ~
CH,

H CH,

4. Yxaxure ciiy4ail COTJIACOBAHHON OPUEHTALINH.
5. YxaxuTte GopMyiy NpoaykTa okucieHus Toiayona (KMnO,, HY).

TectupoBanwue mo teme «I anoreHnpou3Boaabie. CIUPTHI U PEHOTBD)
Bapuanr 1
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1. Ykaxute popMyay BTOPUYHOTO CIIUPTA.

CHs
H3C C CH3 H3C CH CH3 CH3 CHZ'OH H3C'(|:H'CH2'CH3
B) T) CHZ'OH
CH3
OH OH OH Cl
N e .
HO, S Cl

SO,H
COOH CH, CH,COOH
IYEICN IO O]
COOH

2. Ykaxute popMyIly BELIECTBA, B KOTOPOE U30MEPUBYETCS COETMHEHHE

HyC-C=CH-OH == ?

CH,
CH, 0 CHy
a) 6) O B) O r) CHs

3. Ykaxure popmyity IpoayKTa, MOTYUYaoIerocs Ipyu BHYTPUMOJIEKYJISP-
HOU Jeruapartaiuu emop-0yTaHosia.
a) CH3-CH,-CH=CH, 6) HyC-CH-CH,
CH,
B) H,C-CH, r) HyC-CH=CH-CH,

4. Vxaxure GopMyiy BelIeCTBa, KOTOpoe Oy/1eT OpOHUPOBATHCSA Jierde
BCETO.

QO e, A, QL
CHj OH o

5. Vkaxure hopmyny QeHosiATa HaTpUsl.
a) Ce¢HsONa 6) C,Hs0ONa
B) Na,CO; r) CH;COONa

TectupoBanue no TeMe «AMUHBI»
Bapuanr 1
1. Kakoe coetnHEHME SBISAETCS XJIOPUCTHIM TETPAMETUIIAMMOHKUEM ?

2) [CHNH,{CT  6) [(CH),NH,]CT  B) [(CHY,N]CT 1) [(CHy),NH] CI

2. B Kakux yCJIOBUSIX IPOTEKAET PEAKIIUS MIPEACIbHBIX YIIIEBOJIOPOIOB C
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XJ0pom?

a) 6e3 KaTajm3aropa 0) npu HarpeBaHUU
B) B IPUCYTCTBUM HATPUS I') Ha CBETY
3. Kakoe u3 coenMHEHH MOTYYUTCS MTPU BOCCTAHOBIICHUU
CH3CH,CH,CHL,CN ?
.0
.0
6)CH3CH;CH;CH,CZ L 1) (CHCH3CH;CH, ), NH
4. Kakast peakiiusi HarmucaHa HEBEPHO?
a) CHa-l + NH, CHy'NH, + HI
6)CHs-1 + AgNO, —> CH4'NO, + Ag]
) CHs-I + HCI CHyCl  + HI
r)CHs-l + KCEN—> CH3CN + KI

5. Kakoii nntepBan 3aueHuid pH cOOTBETCTBYET BOJIHBIM PACTBOpPaM aJlv-
dbaTnyeckux aMuHOB?
a)pH=9-10 6)pH=6-7 B)pH=3-4 r)pH=1-2

TectupoBanue no teme «OKCOCOETUHEHUS
Bapuanr 1
1. Ykaxure, Kakasi U3 IPUBEAEHHBIX CXEM M300pakaeT Mpolece

2) CHiCH,CZQ + CHyCH,CZ0 = CH,CH,CH-CH-CE]

o 5 OH CHy
6) CHyCH,CZ) + CHyCH,CZ[ —= CHyCH,CHCH,CH,CZ)
OH
=0 =0 -
B) CHyCH,CZD + CHyCH,CE] —= CHyCH,CH-CCH,CH,
OHO
r) CHiCH,CZ[ + CHyCH,CZD —> CHiCH,CH=CCZ])
CH,
aHBHOHBHOﬁ KOHACHCAIlUX ITPOITMOHOBOTIO aJIbJACTHUA.
2. Kakoe u3 npuBeIEHHBIX BEHIECTB 00pa3yeTcs Py OpOMUPOBAHUN
MacCJISTHOTO anbaerujaa’?

2) Br CH,CH,CH,CZ 6) CHyCH, CH-CZ
Br
B) CHyCH,CH,CHBr r) BrCH,CHCH,CZ1)
Br

3. [Ipu rumpaTanuu Kakoro ajkuHa 00pa3yeTcsl YKCYCHBIN anbaeTus?
a) CH;C=CCHj; 6) CH5;C=CH B) CH=CH F) CH5;C=CC,Hs
4. C KakuM U3 NMPUBEAEHHBIX BEIIECTB aMMHAYHBIN pacTBOp OKCHAA
cepedpa BCTyNaeT B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHYIO PEAKIIUIO "'CepeOpSHOTrOo
3epkaa"?

CH 5
a)CH3C58CH3 6) CHyCH,0H ) CHZ;C:O neH,czd ¥



5. Kakoe 13 npuBeEHHBIX BEIISCTB HE PearupyeT ¢ KeToHaMu?

a) CsgHsNHNH, 0) pyKCHHCEpHHCTAsI KHUCIIOTa
B) NH,OH r) HCN

TectupoBanue no reme «KapOOHOBBIE KUCTOTHI»
Bapuanr 1
1. Kak Ha3pIBaeTCs COCTMHCHUE
a) 2-metwi-1,1-nuxnop-5-neHTaHoBast KUCIOTA
0) 4-meTmi-5,5-quxmopOyTaHOBas KUCIOTA

Cl,CH CH CH,CH,COCH ?
CH,
B) 3-metui-4,4-nuxaopOyTaHoBas KUCJIOTa
) 4-MeTUJI-5,5-TUXJIOPIIEHTaHOBAs KUCJIOTa
2. Ilpu okucaeHNN KaKoro KeToHa 00pa3yeTcsi CMECh TOJIbKO YKCYCHOM U
MIPOTTMOHOBOM KHCITIOT?

CH, EZ CH; CH,CH, 9 CH,CH;  CHj 9 CH,CH; CHj 9 CH,CH,CH4
a) O 6) 0 B) O r o0

3. Kakoe COCANHCHUC ITIOJIYYUTCA IIpU CYXOﬁ IICPCTOHKEC YKCYCHOKHUCJIOT'O

aMMOHHS?
a) CH;CN 06) (CH;CO),0 B) CH3CONH, 1) CH3COOH
a) CH,BrCH,COOC,H; 6) CH{LHBrCOOC,Hjg
B) H2C=CBr COOC2H5 I‘) H2C=CH'CEB|,
4. Yto nomyuutcs npu nevicreur HBr na CH,=CH-COOC,H5?
) @:COOH 5) H-C-COOH
a
COOH HOOC-C-H
H-C-COOH
B) HOOC CH, CH,COOH r)
H-C-COOH

5. V3 kako# KUCIOTHI HeJib3sl TIOJIyYUTh BHYTPEHHHUN aHTHAPU?

TectupoBanue no reMam «OKCUKUACIOTHI. OKCOKUCIOTHI. OnTHyecKas u3o-
MepUsD»
Bapuanr 1
1. Kakoe coenqnHenne aBiasgeTcs OKCUKUCIOTON?

a) CH,CH(OH) COOH 6) CH,(OH)-CH,HO
B) CHy~C—CH r) CH,OH
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2. Uto nosy4uTcs B pe3yJibTaTe peakluu:

H,SO, (paz6aBneHHast) o

CH4CH(OH) COOH

a) CHy CH,0H 6) CHg-CH—C=0
0

B)CH3-C-CH, r) CH;CHO + HCOOH
o)

a) HOOC -CH,-COOH 6) HOOC -CH(OH) -CH,-COOH
B) HOOC—CHZ—/C;CHZ-COOH r) HOOC-CHZ-(IZH-COOH
HO COOH COOH
3. Kakas popmyna cooTBeTCTBYET TUMOHHON KUCIIOTE?

4. Kakoe coeIMHEHHE UMEET aCHMMETPUYECKHUN aTOM yTiiepoa?
a) CH;OH 6) HOOC-CH(OH)-CH,-COOH
B) HOOC-CH(OH)-COOH  r) CH3-CH,-CH,-CHj
5. Kakoe coenunenue oOpa3zyeTcst pu TUIpOoIu3e O-XJIOPIPOIMOHOBOM KH-
CJHOTHBI?
a) CH;3;-CH(OH)-COOH 0) CH3-CH(OH)-CHO
B) CH,(OH)-COOH r) CH;-CH,-COOH

TectupoBanue 1no TemaM «l eTepoLMKINYECKUE COSTUHEHUS
Bapuanr 1
1. Kakas u3 npuBeA€HHBIX POPMYJ OTBEYAET MUPPOITY?

H H

2. Kakoe u3 nmpuBen€HHBIX BemecTB aeiicTBueM H,S mpu BbICOKOM Temmepa-
Typ€ MOKHO MPEBPATUTH B THO(DEH?

X
] el | | |
@@Q ) N 5l . ool
H H H

3. Kakas u3 npuBen€HHbIX POPMYIT OTBEYAET [IUTO3UHY?

NH,
af N o) oV TN o
o (Nj iyl L
H H H
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4. Kakoe u3 BelllecTB HaMMeHee YCTOWYMBO K JEHCTBUIO KUCIOT?
5. Kakoii reTeponuki BXOAUT B COCTaB BUTamuHa PP?
a) nuppoa  O) MUpUAUH  B) MUPUMHIUH T') MypyH

a)QE 6)@ ol J ol J

N
H
IlpuMepbl MHAMBUAYAJILHBIX 3a1aHuii (CP):
3afgaHue 1o TeMe «AJKaHbDY
Bapuanr 1
1. Kakoe u3 nmpuBeeHHBIX HUKE HA3BAHUM JIJIS1 COCIMHEHUS
(CH3);C-CH(CH3)-CH(CH3), otBeuaer npasmiaam MIOITAK ?
a) METHJI-U30-TIPOTIWII-mpem-0yTUIIMETaH
0) 2,3,4,4-TeTpaMeTUIITICHTaH
B) 2,2,3,4-TeTpaMeTWINEHTaH
r) 2,2-TUMeTHI-3-U30-TIPOMHIOyTaH
2. Kako#l u3 mpuBeJEHHBIX HUKE (PAKTOPOB CIIOCOOCTBYET MPOTEKAHUIO PaIu-
KaJIbHBIX ITPOLECCOB?

a) MOJISIPHBIA PACTBOPUTEIH

0) oxXJaxKaeHne

B) MPUCYTCTBUE KUCIOTHOTO KaTaau3aropa

r) o0nydenue Y D-cBeToM

3. BoccraHoBieHHE TaIOUHOTO allKuia HOJAUCTHIM BOJOPOJIOM MPHUBOJUT K

YIJIEBOJOPOAY, KOTOPBIM TaKXK€ MOJIYy4aeTCs MpPH IICJIOYHOM IUIABIICHUM Ha-
TPUEBOM COJIM BAJIEPUAHOBOM KHCJIOTHI. ECIM MCXOIHBIN TaJOUIHBIN AITKHII
MOABEPrHYTh peakiuu Bropia, To o0Opazyercss CUMMETPUYHO ITOCTPOCHHBIM
M30MEp OKTaHa C YeThIpbMs NMepBUYHBIMU aToMamu C. Kak Ha3bIBaeTCs alKuI, C
KOTOPBIM T'aJION€H CBS3aH B UCXOJIHOM BEILIECTBE:

a) H-OyTui 0) emop-0yTui
B) mpem-0yTun r) u30-0yTHNI
4. Tlpu neiicTBUM HATPHUS HA CMECH OPOMUCTOTO U300yTHIIAa 1 OPOMHUCTOTO
emop-OyTuia odpa3yercs CMech TpeX opraHndeckux coennHenuii. Kakoe u3 ue-
THIPEX HUKC HA3BAHHBIX BEIICCTB HE SIBJSAETCS ITPOTYKTOM PEAKITAN?
a) 2,5-ITMMeTUIIreKCaH 0) 3,4-nUMeTHITeKCaH
B) 2,3-TUMETHITeKCaH r) 2,4-TUMETUIITEKCaH
5. Kakas obmacth morsomenus xapakTtepHa ajis e)OpMaIMOHHbBIX KoJieOaHu
cBs13u C-H CHj-rpynn B UK cniektpax?
a)1380cm ™ 6)1460cm ™t B)2900cm ™ 1) 1700 cm !

3amaHue 1Mo TeMe «AJIKEHBD)
Bapuanr 1
1. Hazosure no Homenknarype UIOITAK coenunenne: CH.- C=CH-CH,
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a) 2-3TUNoyTeH-2 0) 3-MeTWINEeHTeH-2
B) 3-METHJINIEHTEH-3 r) 1,2-nmumeTnin-1-3TuadTuieH

2. CymectByeT 13 n3omepubix rekceHoB (CgHyy), HE cunTas yuc-
Mpanc-u30MepoB. YKaXKHUTE, CKOJIBKO U3 HUX MOTYT MPOSBIIATH LIUC-TPAHC-
U30MEPHUIO:

a) 4 0)3 B) 5 r)6
3. I1o xako¥ peakuu MOXKHO W3 MPONUJIEHA IMOTYYUTh U30MPOIMIOBBIN CIIUPT?
Kl\/lr+104 a)
H
CH,- CH=CH, —— 2

HBr B KOH B)

H,0, H,0
Br,, [ _KOH_

H,0

4. 13 ankeHa A mocie Cleayromen CEpuu NpeBpaieHui MOIyYeH TOIbKO YK-
cycubiit anpaeru (CH3;CHO). Ykaxkute ncXoMHbIN aikeH A.

HB NaOH H
A g NOH g O B0 oy cho
CIIUPT
a) TICHTCH-2 0) rexcen-3
B) Oyten-1 T) 3TUICH

5. B kxakoit obnactu cnektpa [IMP nexar 3HaueHHs] CUTHAJIOB THJICHOBBIX
MPOTOHOB?
a) 4,5 - 6,5 m.1. 0)2,0-3,0 m.1. B) 6,3 -7,5M.1. r)1,3-25wmn.

3amanue 1m0 TeMe «AJTKHUHBD)
Bapuanr 1
1. CkonbKO M30MEPOB UMEET AlleTHIICHOBBIN yriaeBo10poa cocraBa CsHg?
a)3 0) 2 B) 4 r)5
2. Kakoit anieTHiIeHOBBIN yTIeBOA0POT 00pa3yeTcs Mpu AETUIPUPOBAHNUN
3,4-numeruinnedrena-1?

a) 2,4-TMMEeTHUITIEHTUH-1 0) 3,4-TUMETUITICHTHH-2

B) 3,4-TUMETHINCHTHH-1 r) 2,3-TUMETHUITIEHTUH-2
3. Kakoe 3nauenue pK, xapakrepuo mis C —H cBsI34 B alleTUIEHOBBIX YIJIEBO-
nopoaax?

a) 25 0) 33 B) 16 r) 28
4. YKaxuTe UCXOTHOE COCAMHEHUE A B CIEAYIONICH CEpUU MPEBPALLICHUI?

2 NaOH HC=CH B NaNH, r CH,l
CIIUPT Cu2CI2

neHTeH-1-un-3
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a) 1,2-muxnopOyran 0) 1,3-guxmopnponan
B) 1,2,3-TpuxisiopbyTan r) 1,1-nuxmopatan

5. Kakas nmonoca norsoieHus xapakTepHa Jijisl BaJleHTHbIX Koiebanuit =C—H
CBSI3U B alleTUJICHAX?

a) 3100 cm™1 6) 3300 cm™
B) 2600 cm™ r) 3400 cm™
3aﬂaHI/I€ 110 TEMC «I[I/IGHLI»
Bapuanr 1
1. Ykaxkure narepsain nojocsl noraomenns C=C cBsa3u B MK-criekTpe queHoB.
a) 1600 - 1620 cm™ 6) 1650 - 1700 cm™
B) 1200 - 1220 cm™ r) 3000 - 3300 cm™

2. Kakue mueHsl jierde BCTYNalT B PEAKIHIO TPUCOCTUHECHUS?
a) IMEHBI C KyMYJIUPOBAaHHBIMH JTBOWHBIMH CBS3SIMU
0) IMEHBbI ¢ U30JIMPOBAHHBIMU JIBOMHBIMU CBSI3IMHU
B) COTIPSDKCHHBIE THCHBI
I') BCE NMEPEUYNCIICHHBIC BHIIIE TUIIBI JUEHOB OJJUHAKOBO
3. Yrto oOpa3zyercs mpu IeHCTBUM HATPUs B YCIOBUSIX peakuuu Bropia Ha xJj10-
PUCTBIN aJUTUIIL:
a) Oyraauen-1,3 0) rexcaauen-1,5
B) neHTaaueH-1,4 r) renraaueH-2,4
4. VI3BeCTHBI JIBa MPUPOIHBIX MOJIUMEPA U30TPEHA - KayuyK U ryTTanepya.
CKOJIBKO M30MEPHBIX MOJIMMEPOB MOXKET 00pa3oBaThes B ciaydae 1,4-nmonume-
puzanuu 2,3-qumetnnoyraaueHa-1,3?
a)l 0)4 B) 3 r)2
5. Y3 kaKoro UCXOAHOTO COEAMHEHUs CUHTe3upyeTcs Oytaauen-1,3 nmo Jlebe-
JIEBY?
a) CHs- CH,-OH 06) CH;-CHO B)HC=CH r) CH,=CH-C=C
3agaHue 1o TeMe «ApEeHbD»

Bapuanr 1
1. CKOJIbKO M30MEPHBIX apOMATUYECKUX OPOMOIIPOU3BOIHBIX COOTBETCTBYIOT
opyrto ¢popmyne C;H;Br? a) 4 0) 6 B) 5 r)3
2. YKaxuTe NpoayKT ruapupoBanus 3 moasimu H, o-kcunona:
a) 1,4-TUMeTUIIMKIIOreKCaH 0) 2,3-TuMeTHITeKCaH
B) 1,2-TUMETHIIMKIIOTEKCaH r) 3,4-TUMETUITEeKCaH

3. YraeBoaopos obeciiBeurnBaeT OpOMHYIO BOAY, JA€T PEaKIMi C aMMHUAYHbIM
pacTBOpPOM OKcHJIa cepedpa, Mpu OKUCIEHUU 00pa3yeT OeH30MHYyI0 KucioTy. [Ipu
coxuranuu 1 most ero oopasyercst 352 r yrileKHCIoro raza. YKaxure Haubosee
xapakrepHsble nojiocel noromenus B K criekrpe sroro yrinesonopona:

a) 3600, 2100, 1650 cm™

6) 3310, 2083, 1600, 1490 cm™
8) 3100, 1200, 740cm™

r) 3400, 2300, 1000, 795 cm™

4. Ha cMech TpEX yriieBoA0poaA0B: OpoMOeH301a, n-OpoMTOJTyoJia U OpomaTa-
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Ha moielicTBoBasM HaTpreM. CKOJIBKO Pa3IMYHbIX APOMATHYECKHX YTIIEBO0PO-
TI0B 00pasyeTcst mpu 3TOM?
a) 5 0)3 B) 8 r) 6
5. Ykaxure apOMaTI/I‘{eCKy}O CprKTypy

o @
L, °
\\

CH2

3ananue 1o Teme «[ aoreHonpon3BoaHbIe. CIIUPTH U PEHOJIBI
Bapuanr 1
1. K xako¥i u3 HaMCaHHBIX HIKE (POPMYJT OTHOCUTCS Ha3BaHHE
5-6pom-4,6-gumeTnn-5-3TrrenteH-3?

G
a) (HsCp),C—C=CH-C,Hs 6) HsC,CH=C—C-CH(CHy),
Br CH, CoHs
(|:2H5 $r
Br CHs

2. B KakoM W3 IEPEUHCICHHBIX HUKE COCTMHEHUI HanboJ1ee OJABUKEH aTOM
xJjiopa?
a) C2H5C1 6) (C6H5)3CCI
B) C6H5CH2C1 F) (CHg)gCHCI
3. Tonyon nmoaBepriiv XJIOPUPOBAHUIO HA CBETY U MOJTYYHUIIA MOHOTAJIOTEH-
ponu3BOAHOE A. 2-MeTunrekcaH MoABEpriIi OPOMUPOBAHUIO Ha CBETY, OCHOBHOM
MPOAYKT peakuu 00padboTaii BOJHBIM PACTBOPOM HIENOYH, K MMOJTYYCHHOMY KH-
CJIOPOCOIEpIKAIEMY BEIIECTBY MPUOABUIN METAUTMYECKUN HATPUIM U IPOTYKT
peakiuu oopadoTtanu coenuHeHueM A. Kakoe 13 coelMHeHUN NOJYyqIN IpU
aTOM?
a) 2-mMetmi-2-(o-xnopdeHokCu)rekcan  0) 2-MeTiI-2-(m-xJ10pheHOKCH)reKcaH
B) 2-MeTuiI-3-(0CH3UIIOKCH )TeKCaH r) 2-MeTui-2-(0eH3WIOKCH )TeKCaH
4. CKOJIbKO TMKOB JOJKHO HaOmonaThes B criektpe [IMP mpem-GyTunoBoro
criupTa’?

a) 1 0) 2 B) 3 r)4
5. Kakoii ciupt HamboJ1ee JIerKo AeTHapaTUPyeTCs?

a) 2,3-muMeTuI0yTaHo-2 B) OyTaHoJI-2

0) 3-meTmiOyTaHOI-2 I') IEHTaHOJI-

3amaHue 1Mo TeMe « AMUHBD»

Bapuanr 1
1. Ckonbko n3zomepoB uMmeetr amuH C4Hq;N?
a) 8 0) 6 B) 4 r) 10
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2. K xakoMy THUITy OTHOCHUTCSI aMUH, KOTOPBIA JAaET MATMHOBOE OKPAITMBAHUE C
dbenondranennom u B UK cniektpe umeeT aBe ciaadble MOJOCHI MOTJIOMICHHS B 00-
nactu 3300-3500 cm™?

a) BTOPUYHBIX TPECIbHBIX 0) MepPBUYHBIX aPOMATUICCKIX
B) MIEPBUYHBIX MPEACIBHOTO psila  T') TPETHYHBIX

3. Kakyto ctpykrypnyto dhopmyny umeetr amud C4H13N, eciu u3BecTHO, UTO OH

C a30THUCTOM KHCIIOTOM pearupyer ¢ 00pa3oBaHUEM COOTBETCTBYIOIIETO CIIHPTA?

a) CHgCHzCH(NHz)CHg 6) C2H5N(CH3)2
B) CH3CH2NH C2H5 F) (CHg)zCHNHCHg
4. Ykaxute npoayKT peakuu (X):
H2C\_/CH2 + NH3 X
O
a) NH,CH,CH,OH 6) NH,CH,CH3
B) NH2CH2CH2 CH3 F) OH CH2CH3

5. Kakoii u3 HIKenpuBeICHHBIX aMUHOB OyIeT BCTymath B peakiuio ¢ HNO»,
JlaBasi HUTPO30MPOU3BOTHOE?
a) n300yTHIaMUH 0) METWJIDTUIIAMUH
B) mpem-OyTuiIaMuH ') TPUMETUIIaMUH

3ananue 1o teme «OKCOCOETMHEHUSD)
Bapuanr 1
1. ITpu oxucnennu keroHa no [lonoBy nmoay4yuinm cMech YKCyCHOM, ITPOMTMOHO-
BOM, N30MACJISTHOM U U30BAJIEpUAaHOBOM KHCIIOT. KakoBa cTpykTypa keToHa?

a) 5-mMeTniarekcaHoH-3 0) renTaHoH-3

B) 5S-METHJITCKCAHOH-2 T') 2-METUITeKCaHOH-3
2. Ykaxute KOHEUHBIN npoayKT [' cinemyromieil cepuu nmpeBpalieHui:

Ag,0 MnCO 0
HaC~CH,-OH 2= A — Hg420H B > Bt >

a) YKCYCHBIH aJIbJIeTH]T 0) arleToH

B) MIPONIEH T') IPOMaHO-2
3. CKOJIbKO KapOOHMIIBHBIX coeauHeHn umeroT Gpopmyy CsHygO?
a)3 0)5 B) 7 r)9

4. Ykaxute 001acTh N — T IEPEX0/1a B JIEKTPOHHBIX CIEKTPax KapOOHUIb-

HBIX COCIMHEHUH (B HM):
a) 200 0) 300 B) 270 r) 240

3aganue 1o Teme «KapOOHOBBIE KUCIIOTHI»
Bapuanr 1
1. CxonbKO U30MEPOB UMEET MPEAEIIbHAS OJHOOCHOBHAS KHCIIOTa COCTaBa
C6H1202?
a) 6 0) 7 B) 8 r)9
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2. Kakoe u3 nmepeunciieHHbIX COeAMHEHUH TaéT peakinio cepeOpsIHOTO 3epKa-
na?
a) 1-ieHTuH 0) XJIOPUCTBIA METHIT
B) YKCYCHasl KUCJIOTa ') MypaBbUHas KHCIIOTa
3. YKaxuTe KOHEUHbIN MPOAYKT, OJIYYEHHBIN B PE3YyJIbTATE MOCIEI0BATEIb-
HBIX MIPEBPAICHH: pU JEHCTBUM HA OPOMUCTBIN 3TUIT ITMAHUCTOTO KaJIUsl, OMbI-
JICHUSs, IEUCTBUS NATUXJIOpUCTOTO Pocdopa U, HAKOHEI], dITUIIaTa HATPHUS:

_OH _O
a) H3C-CH, CZOC,Hg 6) HgC-CH-CZ
CoHs Cl 3

=0

B) H3C-CH,- S 1) HzC-CH,-C-OC,H5g

o)
4. Kakoe BeiecTBo (4) NoqyduTcs B pe3yIbTaTe CEpUM MPEBPaICHUI:

Imon.H,O NaOBr

— 3 =@ =@ (4)
a) U300yTUJIOBBIN CITUPT 0) n300yTHIIAMUH
B) U3OMPOIUIIOBBIM CIIUPT r) 2-HUTPOIPOIIaH

5. B xakoit oonactu UK cniektpa nornomaer OH-rpyrna B kucinorax?
a) 3000 cm™ 6) 1700 cm™ B) 1650 cm™ r) 1300 cm™

3amaHue 1o treMe «JIumaen)
Bapuanr 1

1. Yka3zarb popmyny numerundranata — penesuieHTa, OTIyTHBaloIIero Hace-
KOMBIX:

: CH2C O CH, @CHZCH3 @CHzC o CHs@CO CHy
CHZC O CH; ) CH2C OCH, CH,CH; C-O-CH,

2. Yxkaxure q)opMyJIy BemectBa coctaBa CoHgO,, eciin n3BECTHO, YTO OHO CY-

IIECTBYET B BUJIE ABYX F€OMETPUUYECKUX U30MEPOB; B3aUMOJICHCTBYET C BOJHBIM

pPacTBOPOM MIEJIOUX C 0OPa30BaHUEM COJIM; CO CITUPTOM 00pa3yeT CIOXKHBIN dup,
a TPU OKHUCIIEHUU — OCH30MHYIO U IABETIEBYIO KUCIOTHI.

HC=CH,
© @CHZCHZ
r)
oD o I,
CH= CHC OH C-0-CH=CH, I
0

3. MaprapHH MIPENICTABIIACT U3 CeOs:
a) SMYJIbCHIO THAPOTEHU3UPOBAHHOTO PACTUTEIIHHOTO )KHPa
0) SMYJIBCHUIO THIPOTCHU3UPOBAHHOTO JKUBOTHOTO XKHUPa

B) SMYJIbCUIO CIIEHUAIBHO CUHTE3UPOBAHHBIX TPUTIIULIEPUJIOB HEPEIEIb-
HBIX KapOOHOBBIX KUCJIOT

T') SMYJbCHUIO TPUPOIHBIX HU3KOKAUYE€CTBEHHBIX )KHUPOB
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4. Kakoe Ha3BaHUE COOTBETCTBYET COEIMHEHHIO CO CIEAYIOIIEH CTPYKTYPHOR

bopmynon?
a) METUJIMETaKpHUIaT 0) MeTakpuIOBast KUCIOTa
B) METHJIOBBIN AU aKPUIIOBOM K-Thl  T) METHJIOBBIN AUP KPOTOHOBOU K-ThI

s 9
5. CocTaBbTe ypaBHEHUS PEaKIMil, MPOTEKAIOIINUX 10 CXEME:

HZC\E/CHZ HCN H.0, H* -H,0

A—>—— b X

Kakoe u3 nmpuBeICHHBIX Ha3BaHUW TPHHAICKUT BemecTBy (X)?
a) STWJIOBBINA CIIUPT 0) arleToH
B) aKpUJIOBasi KUCIOTa I') YKCYCHBIH alIbJIeTu/1

3anaHHe 1o TeMaM «OKcukuciaoThl. OKCOKUCIOTHI. OnTHYecKas HU30MCPU»

Bapuanr 1
1. Yto moJryduTCS IPH HArPEBAaHNU [3-OKCUMACIISTHOW KUCIOTHI?
0 0 OH 0
H,C=CH-CH,-C”  H3C-CH=CH-C’ HoC-CH-CH, HaC-CH-CH,-C”
OH OH 0
a) 6) B) O7C0 Hic-cH-CH,-C{

OH O
2. YKa)uTe CTPYKTYpPy COCIMHEHUS COCTaBa Ceﬁlzog, MMEIOLIErO JIBa ONTHYE-

CKHMX U30Mepa, 00pa3yIoliero ¢ OCHOBAHUSIMU COJIM, JIETKO JAIOIIETO MPHU Harpe-
BaHuU coenuHenne coctaBa CgHipO,, KOTOPOE OKUCIAETCSA B KUCIOM PacTBOPE
KMnO, B cMech H30MaCIISTHOM U IIIaBEJICBON KHUCIIOT.
HO CHz g HsC  OH .0
a) HyCCH, CH-CH CZ 6) HaCCH-CH-CH,CZ5yy

~OH
OH & OH OH QO
B)HyCCHCH CZ g, r) CH,-C-CH, C-CHg

3. Kakoe coenunenue ([1) oOpasyercs mmo ciaeayroriei cxeme?

H,0 Cl NaOH
BTI/IHGH HBI’ A KCN 2 2
b B o~ A
a) TIIMKOJIeBask KUCIOTa 0) 0-OKCUITPOITMOHOBAsI KMCJIOTA

B) B-okcuMacisiHasi KUCI0Ta  T') B-OKCUIPONUOHOBAS KUCIOTA

4. Kakoil U3 NpuBEICHHBIX HUKE CTEPEOM30MEPOB HE MPOSBIISIET ONTUYECKON
aKTUBHOCTHU?

O Oxc-OH
O:-OH "c-OH O:c-H H_C_OH
3) H--OH o) T OH H--OH r)
H,C-OH H=T—OH H,C-OH RO H
? -C=0 ? HO-C=0o 43
Ho-C= =



5. Kakoe coenunenue moxydyaeTcsi Ipu HarpeBaHUM 3-OKCOBaJIEpPUAHOBOM KHU-
CJIOTHI?
a) JIaKTOH  0) TMMETUJIKETOH B) JaKTaM  T) METHJIDTHJIKETOH

3anganue o teme «Caxapa»

Bapuanr 1
1. Kako#l npoAyKT NOJy4YUTCA MO CIEAyoUIel cxeme?
,0
CiH
H—-OH HCN H,0, H"
HO—H A b —hHo B
H,C OH
H
a) HOCH,-CH OH-CH-CHOH-CH-OH 6) CH,OH-CHOH-CHOH-C=0
o —!
B) CH,OH-CH-CHOH-CHOH-C=0 )CH,OH-CHOH-CH-CHOH-C=0
- o ——— — O

2. Kakoe coenuHenne o0pasyercs Mnpu JCHCTBUU Ha aJibIONIEHTO3Y
amasibraMbl HaTpus?
a) NIEHTUT O) OKCUM  B) TPUOKCHUTIIyTapoBasi KUCJIOTa  T') 03a30H

3. Hanumute cTpyKTypHYIO (hOPMYITY T€KCO3bI, 3Has, YTO OKCUHUTPUII,
ITOJTYYEHHBIN U3 HEE IPU ACMCTBUM CUHUIBHOM KHUCIIOTHI, IIOCIIE THAPOJIA3a
Y BOCCTAHOBJICHUS MOJAMCTOBOJOPOIHON KUCIOTON TAET 2-METHIT€KCAHOBYIO K-

CJIOTY:
a) bpyKTo3a 0) caxaposza B) TUIFOKO3a I) JJaKTO3a
4. Kakoe Ha3BaHHE COOTBETCTBYET JJAHHOU CTPYKTYpHOU hopmyiie?
HO—H a) o, D -ranmakrosza
Hg::aH 0 0) B, D-dbpyxTo3a
HO--H B) 3, D-ranakro3a
H r) a, D-dbpykTo3a
CH,OH

5. Onpenenute ctpoeHue BemiectBa coctaBa CgH;,0s, €ciiu oHO mpu HarpeBa-
HUU ¢ pa30aBICHHON CEPHOM KHUCIOTOM o0pasyeT a-MeTuiadypdypos, Ipu 0CTO-
POKHOM OKHUCJICHHU TIpeBpaiaercs B 2,3,4,5-TeTpaOKCUTeKCaHOBYIO KUCIIOTY, J1a-
€T peakiuio cepedpssHOro 3epkana’?

0 0 0 0

/- \ _o a)¢ 6) - B) ¢ ¢
HCC _CCZ. CHOH CHOH CHOH CHOH

') CHOH CHOH CHOH CH,
a-meTundypdypoi CHOH CH, CHOH CHOH
CHOH  CHOH  CH, CH OH
CH, CH,0H  CH,OH  CH,OH

3aganue 1Mo reMe K AMUHOKHUCIIOTHI U OEITKNY
Bapuanr 1
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1. Kakve aMMHOKHCIIOTHI BXOJISIT B COCTaB MPUPOTHBIX OCIKOB?
a)D, a o)L, a B) L, B r)L,y

2. Yxaxure npoaykT peakiun (X):

NH, OH H,

H3C—C~COOH —ZbAT X
O ~r
3. YKaxuTe NpoayKT TEPMUUYECKON JEruaIpaTaliy BAIUHA:
0 .0
a) HyC-CH—CZ 6) HsC-CH,-C7
N=o - OH NH,
8] 20
8) H3C-CHy-CZ r) HC—CH—C
OH NH, OH

4. YKaxxuTe IIPOAYKT, HOJIy‘IaeMblf/'I Ipr ,IIGI?ICTBPIPI a30THUCTOM KHUCJIOTHI HA
CHz(N H2)CH2CH2COOH

5. aKaKoﬁlp@trzemzan@\leHa@iﬁdﬂC)mﬂ 3aMgm*ﬁ@ﬁHorpynnbl B AMMHOKHCJIO-

tax? HC NH-C( % CH,
5 HaC a) 9TaHOI OC o Cﬁ) YKCYCHBIW aHTUIPU]
HyC” Cﬁ)’ﬁh‘iOpOKHCB)(ﬁéC@I@{D&: I\)HBQGSHCF?M KHCJI0Ta

NH, H,N
3aganue 1o TeMe «I eTepouuKINYECKUE COCTUHEHUS»

Bapuanr 1
1. Kakoe coenunenue (X) oOpa3yeTcst B pe3yJibTaTe CIASAYIOMNUX PEaKIIUi:

CoH
] > _NHy _, _HO _ «
C,He AlO,; t°C Al,O,; t°C

S
CoHg OH CoH;5 OH
a)|| | 6| | B)| | ol |
H

2. Pacnionoxxure clieIyIomue COeIMHEHUS B P/l 0 YObIBAHME) OCHOBHOCTH:

<D[_j @{jﬁ] <)[Aj @NH,

@2>4>1>f ®3§4>2>1
B)4>1>3>2 N1>3>4>2

3. Kakas u3 npuBeAEHHBIX CTPYKTYP HE SBJIIETCS apOMATUUYECKON?

ol 1 ol ) ol J ol
N w N

N

H H
4. YKaxuTe NpOIYKTHI MOJHOTO THApoan3a 3-ypuauiMonodocdara:




HO- CHZO Q HO- CHZO NH,
+ H,PO, + + H PO, + f\
w | N)\ )§

b OH OH
HO- CHZO OH i HO-CHa /NHZ
+H;PO, + [ J‘\H r) + H3PO4+'\L I D
oh on ‘ o O hoH N NH

5. IIpou3BOAHBIM KaKOTO F€TEPOLUKIIA SBIIsI€TCA BUTAMUH PP?
XN ~N N
N 7 N y /
H H

Bonpocsl k py0ekHbIM KOHTPOJIBHBIM padoTam

=

CuHTe3upoBath 1o peakuuu Bropia n3o0yraH.

2. Yka3ath omMOKy B Ha3BaHWU U JIaTh MPAaBUILHOE HA3BaHHE 2-3TUI-6-
M30IPONMIITEKCaHa.

3. Hamucats Bce n3oMepsl yrieBogoponaa opyrro-dopmyisl CsHig ¢ OTKpbITOM

LIETbI0, Ha3BaTh ux 1o HomeHkiarype MIOITAK.

Hanucatp peakuuto Kydeposa juist nentuna-1.

Hanucats peakuuto 1,2-1u0poMiiponaHa ¢ METaJUIMYECKUM [IUHKOM.

Kak u3 anernnesa npy oMoy HEOPraHNYECKUX PEareHTOB MOJIYYHTh H.-

Oyran?

7. Ilpu momoIyu KakuxX XUMUYECKUX PEaKUUi MOKHO OTJIMYUTH dTUIIALIETUIICH

OT JUMETUIIAlETHIICHA?

8. Hazpatb coequnenue mo HomeHnkinatype FOITAK:
CHa

o 0k

HyC—CH=CH—CH—C——CH,
I AN
CH CH,
/N
HsC CHg
9. Hanucath peakiuuio nMoJMMepHu3aluu NponuieHa.
10.Hamucatp peaknuro Ijis IeHTHHA-2.
11.YT1o nomyduTcs Npy B3aUMOJIEUCTBUM CMECH NMPONMIOPOMHIA U H.-
OyTunopomua ¢ HaTpuem?
12.Ha3Bats coenunenue no Homenknatype MIOITAK:
HyC
13.Yto obOpa3zyeTcs npu HUTpoBaHUHU 110 KoHOBaNIOBY yriieBoiopoaa 2-
MeTmiOyTana?
14.YT0 mosryuuTcs IpU peakyuy H. OpOMHUCTOrO MPOMUIA CO CIIUPTOBBIM pac-
TBOpPOM LIENOUN?
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15.CK0JIBKO pa3IMYHBIX COETMHEHUN MOTYYUTCS IPHU MPUCOETUHEHUH OHOM
Mosekyiasl HBr k uzonpeny? (YcioBus pa3aiudHbIe).
16.Kakue yriaeBogopoabl 00pa3yloTcsi MpH IOJHOM BOCCTAHOBJICHUU H-
OyTHJIOBOTO CIMPTA, alleTOHA?
17.Cunrte3upoBath 1o peakiuu Bropiia 2-MeTuiarekcas.
18.HanucaTp peakiuio nmojuMepusaluu OyTaaueHa.
19.Hanucate cTpyKTypHBIE (JOPMYIIBI M HA3BaTh U30MEPHI AllCTUIICHOBBIX YT-
neBo10pos1oB C,Hg.
20.Kakoii yrieBo1opo MoIyduTes, eclid Ha 3,3-TuMeTHI0yTeH-1 moieicTBo-
BaTh OPOMOM, a 3aT€M U30BITKOM CHUPTOBOTO PACTBOPA MIETOUH?
21.Ha3Batb coequHenue mo HomeHkinarype MIOITAK:
CHj
HC==C—CH=CH—C—CH,—OH
H,C—CHg
22.Yto obpasyercs pu BOCCTAHOBIIEHUU OPTO-(HEHUITYKCYCHOM KUCIIOTHI C
MTOMOIIIBIO OJIOBA U COJISTHOM KUCIOTHI?
23.YT0 moyduTCs NMpHU ASTUAPATAIINN 2-MeTHUITIEHTaHoIa-3?
24 .13 6yranauona-1,4 nonyuuts 1,4-nubpoMOyTaH.
25.13 stunben3o1a noayyuTh napa-aMUHOITUIIOCH30JI.

26.13 6eH30I1a TTOJTYIUTh TUITMKIOTEKCHIT ( QQ ).

27.Kakoe BemiecTBo 00pa3yercs Mpu OKUCIECHUH KUCIIBIM pacTBopoM KMNO,
napa-aIu3Tuiaden3ona’?

28.13 Kakoro HUTPOCOEIUHEHUS U B KAKUX YCIOBUIX MOKHO MOJIYYUTh OCH3U-
JAMHUH?

29.13 mponuIoBOro CupTa MOMyYUTh MPONHIN300yTHIIOBEIHN dup.

30.HamucaTh ypaBHEHHE OKMCIICHUS XJIOPUCTOTO ajutiiia o Baruepy.

31.IIpucoeaMHUTH BOAY K MEHTEHY-2, Ha3BaTh KaTalu3aTop.

32.13 mponuieHa MoJy9uTh U30IMPONMUIOBBIA CIIUPT, MponaHanoi-1,2.

33.Hanucats peakuny OpoMHpOBaHUS M HUTPOBAHUS aHW30I1a (C 00pa30BaHU-
€M MOHO3aMEIIEHHBIX ).

34.1TomyuuTh AMITUIIOBBIN 2PUp (IAByMS crioco0amMu).

35.U3 HuTpOoOEeH301a MOTYyYuTh MeTa-(heHUICHINaMUH.

36.Hanucarp B mopsiike BO3pacTaHUs KUCIBIX CBOMCTB: (DEHOJI, BOY, OPTO-
HUTPOGEHOJI, MUKPUHOBYIO KUCIOTY, TIULIEPUH, METAaHO.

37.Kak BbienuTh (DEHOJ U3 CMECH €ro ¢ OeH3MIOBBIM ciupToM? Hamucarts
ypaBHEHHUE PEAKIIH.

38.Kakoii mpoayKT MOTYIUTCS TIPH JSHCTBUM METAJUIMYECKOTO HATPHUS Ha KO-
UCTHIA OeH3MIT?

39.'maponu3oBaTh BTOP.OPOMUCTHIN OYTHII BOJHOM MIENTOYbIO U HA3BATh MOJY-
YEHHOE COCMHCHHUE.

40.13 OeH3o01a MOJYy4YUTh aHU30JI.

41.13 meTunaneTuiaeHa rnoiayunuTh o.-opomarieTon; opomodopm - CHBr3.

42.0Oxucouth neHTaHoH-2 1o [lomosy.
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43.11onyunts OpoMaHTUIPHU]T OL-OPOMYKCYCHOM KHCIIOTHI U3 3TAHOBOM KHUCIIO-
THI.

44 HammcaTh aJIbIOTBHYIO B KPOTOHOBYIO KOHACHCAITUH JIJIst 2-
METHJIIPOTIaHaJIs.

45.Kaxoit mpoyKT 00pa3yeTcs, €cliu K ATHIOBOMY 3(PHpy MPOMHH-2-0BOM KH-
cJI0THI 1006aBuTH HBT.

46.113 6eH301a MOMy4IuTh areToPpeHoH (MeTUI(ESHUITKETOH ).

47.Kaxoe coennHeHne odpasyercs mpu 00paboTKe Ha XOJIOAY U30BaJIepUAHO-
BOT'O aJbJIeTH/1a BOAHBIM PACTBOPOM HIENOUYH?

48.YT0 noiy4yuTcs Ipu HarpeBaHuu 2-OKCUOYTaHOBOM KUCIOTHI?

49.13 rentaHais OJy4IUTh T€NTaHO-2.

50.TTony4unTs HEHUITYKCYCHYIO KHCIIOTY U3 OCH3UIXJIOPHU/IA.

51.Hanucarp konaencamnuto KnsiizeHa aist 3TUI0BOro 3¢upa H30MaciasiHOM Ku-
CJIOTHI.

52.13 GheHuIyKCyCHOTr0 albJeruia noixyduTh eHUIaeTUICH.

53.13 MaciIstHOM KUCIOTHI MOAYYUTh JUTTPOITAIKETOH.

54.113 nponnuoHOBOTO ajbJeruaa noJiyduTh OKCUM, GEHUITHAPA30H, OUCYIIb-
(GbUTHOE MPOU3BOTHOE, [IMAHTUIPUH U alleTallb METUIIOBOTO CITHPTA.

55.HasBatb coequnenue no Homenkiarype MIOIMAK:

o ¢ o
H3C—L|—HC—L|—CH3
56.13 kakoro cnvpTa mpu OKUCICHUH (yCIIOBUS) 00pa3yeTcs METHIIITUIKETOH?
57.HazBatb coequnenne nmo HomeHkiaatype MIOITAK:

CH, Cl
o)

Y
Cl—CH,~C=Cc—=C7
H

58.13 amumuHOBOW KHCIIOTHI TTOTYYUTh ITUKJIOTICHTAHOH.
59.13 nponuieHa NoJyYnuTh XJIOPAaHTHAPHU H30MACITISTHOW KHUCIIOTHI.
60.Hammcats peakiurio:
_— C/ZZ—CH
_C\C/O—CHj + HBr
N\

(¢]

H,C:

Bonpocsl k 3xk3aMeHy 10 JTUCHMILIMHE «XUMUA» (2-i1 cemecTp)

HNoHHas 1 KOBAJIEHTHAs CBA3U B OPTraHUYECKUX COCAUHECHUSX.
KoopannannoHHast U CEMUTIONSAPHAs CBS3H.

HomenknaTypa OpraHm4ecKnx COCIUHEHHN.

ATtomHbIe opOouTanu S- u P-tumna. ['mbpuanzanus opouTanei. 6- u T-CBA3M.
Terpasapuueckas Moaenb aToMa yriaepoja. Teopus ctpoenus: byrieposa.
CrtpykTypHas U30Mepusi U U30MEPUS MTOJOKEHHUS.

WuayktuBHbIN 3QGEKT 1 3PPEKT conpsiKeHHUs.

Anxanbsl. HomeHknaTtypa, puzndeckue CBOMCTBA, METOIbI TOTYYCHUSI.
XUMHUUYECKHE CBOWCTBA AJIIKAHOB.

CoNOOR~LDE
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10. MexaHu3Mbl paJuKalbHBIX peakuil (paJuKalbHOE TajOreHHUpPOBAaHUE U
CyJIb(OXJIOPUPOBAHUE)

11. AnkeHsl (3TUJICHOBBIC YTJIEBOAOPOIbI), T-CBsI3b. HomeHkiarypa, dhusnue-
CKH€ CBOMCTBA, METO/Ibl TIOJIYUYCHHS.

12. IIpaBmiio MapkoBHUKOBa. M ckiatoueHHus: U3 3TOro mnpapuia (MEPEeKUCHBIN
addexr Xapaiia, NMpUCOSTUHEHHE K 0, P-HENpPEAeIbHBIM KapOOHWIHHBIM
COCTMHEHUSM).

13. DnexTpoHHAsS TMpHUPOAA ABOWHOU CBSI3M yriepoa-yriepoa. Lluc-tpanc uzo-
MepHS ITUICHOBBIX YIJIEBOJOPOAOB.

14. XumMuyeckue CBOKWCTBA AJIKEHOB.

15. Anxunbl. Homenkiarypa, cnoco6s! moimyueHusi. XUMHUYECKUE CBOMCTBA.

16. CxoacTBa 1 pa3inuyusi B XUMUYECKUX CBOMCTBAX aJIKEHOB M aJIKWUHOB.

17. JlueHoBble yriaeBoAOPOIbl. DIEKTPOHHOE CTpOeHUE. MeTo bl MOTyUYEeHU.

18. PeakurioHHast criocOOHOCTh JMEHOBBIX YIJIEBOJOPOJOB B PEAKIUSAX IPHU-
COCIMHEHHSI.

19. Tlonmumepu3zaiusi aIKeHOB M JAUEHOB. [IpUPONHBIN M CUHTETHYECKUN Kay-
YyK.

20. ApomaTtnueckue yrieBogopoibl. CTpoeHue 6eH3ona. ApoMaTu4yHoCTh. Me-
TOJIbI TIOJTy4€HHsI TOMOJIOTOB O€H3071a.

21. Peakuuu 31eKTpopUIbHOTO 3aMellleHusl (Ha IpUMepe COeIMHEHUI apoma-
TUYECKOTO psifia).

22. Teopusi 3aMelIeHHs B apOMAaTHYECKUX COEIWHEHUSIX. Peakmmu 31eKTpo-
¢unpHOro 3aMerenus. OpuentanTsl | poga (opTo-, Hapa- OpPUEHTAHTHI).

23. Teopust 3amenieHHss B apOMaTHYECKUX COEIWHEHUSX. Peakimmu 31eKTpo-
¢unsHOro 3aMenienus. OpuentanTtsl |l poga (MeTa- OpUEeHTAHTHI).

24. MexaHu3Mbl OPTaHUMYECKUX PEaKIUil — 3aMelleHHe, MPUCOCTUHEHHE, OT-
LIETUICHHE.

25. IlNanorennpounsBoiabie. CriocoObI MOTyYeHUss. XUMHYECKHUE CBOMCTBRA.

26. Peakiun HykieopusIbHOTO 3aMmernieHusi (Ha TpUMEpPE PEaKIMOHHOM CIo-
COOHOCTH MOHOTQJIOTE€HIIPOU3BOIHBIX alTU(aTUYECKOTO PSIa).

27. Cnuptel. Homenknarypa. @usndeckue CBONCTBA, METOIbI TIOTYyUCHUS.

28. Cnuptbl. u3ndeckre U XMMUYECKUE CBOMCTBA CITUPTOB.

29. ®enoubl, METOIBI TIONTy4YeHHs. Peakiironnas cnocooHocTh. CBOMCTBA OKCH-
TPYTITIBI.

30. CriocoObI MOMyUYEHUST U PEeaKIMOHHAs CIIOCOOHOCTh aMHUHOB.YeTBepTHUHBIC
aMMOHHUEBBIE OCHOBAHHSI.

31. Amunsl. Homenkiatypa. XuMuueckue CBOMCTBA.

ApomaTrueckue aMuHbI (MoTy4eHue, PU3nuecKrue 1 XuMUYECKUEe CBOMCTBA).

32. KUCIIOTHOCTh U OCHOBHOCTh OPraHUYECKUX COCIMHEHUN Ha IPUMEpE CIHP-
TOB, ()EHOJIOB 1 AaMUHOB.

33.Anpaeruapl U KeToHbl. HoMeHkIaTypa u MeToAbl TTOJTyICHHUS.

34. XvMHUeCKHEe CBOMCTBA aJIbJICTUIOB  KETOHOB.

35. Anbaerunipl 1 KeTOHbI. Peakiinu ¢ yqyacTueM 0-BOJIOPOAHOIO aTOMA.
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36. ApomaTHuecKre U HempeeNbHbIe aabJAeTHAbBl U KETOHBL. MeToabl moayye-
HUS, CBOMCTBA.

37. IIpou3BogHbIE KAPOOHOBBIX KUCIOT. DOUPHI, aHTUIPUIBI, XJTOPAHTUAPUIBI,
HUTPWIIbI, aMUIbl. PJIb aMUIHOM CBS3U B OEJIKOBBIX MOJIEKYJIaX.

38. KapOoHOBBIE KHUCHOTBI. DIEKTPOHHOE CTPOEHUE KapOOKUIBLHOM TpPYIIIBI.
Me3zomepust annoHa. CriocoObl Moay4deHus KapOOHOBBIX KUCIIOT.

39. lukap6oHOBbIE KUCIOTHI. Lluc-TpaHc n3oMepus HepeaeabHbIX KapOHOBBIX
KHCJIOT.

40. JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHI. MaoHOBBIHN 3Qup. ApoMaTHUYECKHE
TuKapOOHOBBIE KUCTOTHI. JIaBcaH (TepuieH). [lumerundraar.

41. HenpenenbHble KapOOHOBBIE KUCIOTHI U UX MPOU3BOIHBIE.

42. IIpousBoguble KapOOHOBBIX KHUCIOT. DQUPHI, aMUAbI, XJIOPAHTHAPUJIBI,
HUTpUIbl. Kanpon, HENIIOH.

43. OKCUKHCIIOTHI, KiIaccuUKalys, CocoObl MOJIyYeHHUs, CBOMCTBA, OTHOIIE-
HUE K HarpeBaHUIO, JTAKTUIbI, TAKTOHBI.

44. Anbreruio- U KeTo-KUCIOThl. AneToykcycHbli 3¢up. Tayromepus. Peak-
IUOHHAs CIOCOOHOCTh TAYTOMEPHBIX (HOpM.

45. KeTOKUCI0ThI, KETO-€HOJbHAsL TayToMepusi. MeToabl MOoJydeHus o- U -
KETOKHCIIOT.

46. OkucneHne OpraHWYecKUuX COCAMHEHUN Ha MpHUMEpEe aJKEHOB, ajKuiape-
HOB, KETOHOB.

47. Bunnable KUcIoThl. ONTHYECKAsT U30MEPUS COSAUHEHUN C IBYMsI aCUMMET-
puyecKkuMH aromamu yriaepoja. Juacrepeomepsl. [Ipoekurionnsie hpopmysasl
durepa.

48. OnTudeckass U30MepHsl. ACHMMMETPHUYECKUN aTOM YIJIepo/a, AHTUIIOMIBI.
Pamtematsl 1 nx cBOMCTBA.

49. Caxapa, knaccudukanus. PacnpoctpaneHue B mpupojie ¥ UX poJib B HEH.
Peakunu MoHOCaxapuaos.

50. Xumuueckue cBoiicTBa MOHOcaxapuaoB. OTAenbHbIE MPEACTABUTEIN MO-
HO03: D-rimoko3a, D-ranakrosa, D-ppykrosa. Butamun C. ['muko3umsr.

51. ®pykroza. Ctpoenue, Tayromepusi, CBoiicTBa. OTIMYNE OT TITIOKO3bI.

52. lucaxapuasl. ManbTo3a, 11e/1001M03a, caxaposa, JJaKTo3a.

53. Kondurypamus. I'enetnueckue psasl U crepeonzomepus caxapon. L{ukiu-
yeckue popmel. [ToHsATHE KOTBYATO-LEMTHON TAyTOMEPHH.

54. BricokoMonekyisipHble noaucaxapusl. Kpaxman. Lemmono3sa.

55. AMuHokucioTsl. Kiaccudukanus, MeToabl MOJTy4eHUS.

56. ®U3UKO-XUMHUYECKHUE CBOMCTBA M PEAKIIMOHHAS CIOCOOHOCTh aMHUHOKHC-
JIOT.

57. OTHOLIEHHWE aMMHOKHCIOT K HarpeBaHui0. OTIenbHbIE MPEICcTaBUTENN
AMUHOKHCIIOT. 3aMEHUMBbIE U HE3aMEHUMbIE AMUHOKHUCIIOTHI.

58. IlonunenTuasl U OeNKOBBIE BellecTBa. MeToAbl MOJYyYEHUS MOJIUMENTH I-
HOU CBSI3U.

59. KauecTBeHHBIC peakiiui Ha AMUHOKHUCIIOTHI U OCJIKH.
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60. I'ereporukibl. ApomatuaHocTb. [lupunun. Uamgon. Perynstopsr pocta pac-
TeHu. OCHOBHOCTB. [IMpUMHUIMHOBBIE U ITyPUHOBBIE OCHOBAHUSI.

61.I'ereporukibl. Knaccudukanus, apomatnanocts. [Tuppoi, dypaH, TnodeH.
[ToHsiTHE O CTPOCHMM FeMHUHA U XJIOpodusLIa.

62. [IaTuuneHHbie TeTepoluKibl. ApoMatnyHoCcTh. OcHOBHOCTD. [luppoin, ¢y-
paH, THO(EeH, B3aUMHBIE TIEPEXO/IbI.

63. HykneunoBbie kKucioThl, noHstue o ctpoennu JJHK u PHK.

64. Bogopoanas cBs3b. Ee ponb B CTpYKTypHU3alluu OMOTEHHBIX MOJIMMEPOB —
OENTKOB ¥ HYKJIEHHOBBIX KUCIIOT.

65. Ctpoenue, cBOMCTBA, IepepadbOTKa U MPUMEHEHUE KUIKUX U TBEPIbIX KU-
pOB.

66. Jlunuael. Kupsl. Ponb cI0XKHBIX TUMHUI0B B (OPMHUPOBAHUH KIETOUYHBIX
MeMOpaH.

6.2. Onucanme noka3areje 1 KpUTePUEB KOHTPOJISA yCIIeBA€MOCTH, ONIUCAHME
HIKAJ OlleHMBAHUSA

JUist OlleHKH 3HaHWW, YMEHHM, HABBIKOB M ()OPMHUPOBAHUSI KOMIIETEHLIMH 10
JUCHUTUTMHE «XUMHUS» MOXKET MPUMEHSThCS OAJTIbHO-PEHTHUHTOBAs CHCTEMa KOH-
TPOJISL U OIICHKU yCTIEBAEMOCTH CTYJICHTOB.

B ocHoBy 6amnbHO-peiiTuHroBoii cuctemsl (bPC) monoskeHbl TpUHITUIIBL, B
COOTBETCTBHUH C KOTOPHIMU (POPMUPOBAHUE PEUTHHIA CTYJEHTA OCYIIECTBISETCS B
X0JIe TEKYIIEro U MPOMEKYTOYHOTO KOHTpOJs 3HaHuil. CTyneHT, HaOpaBIIUil B
TEYEHUE CeMeCcTpa MPU OCBOCHUU TUCIUILIIMHBI HEOOXOIUMOE VISl aTTEeCTalluu KO-
JUYECTBO OAJUTOB, MOTYYaeT 3K3aMEHAIIMOHHYIO OIICHKY B 1-M ceMmecTpe U BO 2-M
CEMECTpE M0 OATEHO-PEUTHHTOBOM CHCTEME.

BanibHO-peHTHHIOBAasI CTPYKTYpPa OIIEHKHU Ha dk3aMeHe (1 cemecTp):
3ammra mabopaTopHbIX padoT — 80 6amnos (8 padot X 10 6amIoB)

BrITloTHeHIE WHIWBUIYAIBHBIX TOMAITHUX 3a1aHui — 25 6amioB (5 3amanuii X 5
0aJLIOB)

Kontposbhbie padoTsl — 40 0aioB (4 KOHTPOJIbHBIE paboThl X 10 GaioB)
KomnokBuym no temam 1 — 3 — 20 6amtoB (1 komutokBuym X 20 6aJioB)
MakcuMainbHas cymma 0amioB: Spax = 80 + 25 + 40 + 20 = 165

Ta6muma 7
HIkana JK3aMeH
OIleHUBAHUSI
140-165 OTJINYHO
116-139 XOpOIIIO
83-115 YIIOBJIETBOPUTEIHHO
0-82 HEYOBJIETBOPUTEIHHO
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[Ipu HEcoriacuu ¢ OIEHKOM M0 OATITbHO-PEUTUHTOBON CUCTEME CTYICHT
MMEET MPABO HA CIAaYy IK3aMEHa MO TPAJAULIHOHHOW CUCTEME.

Kpurepuu oneHuBaHusi pe3yabTaToB 00y4eHnusi B 1-m cemectpe (3K3a-

MEH)
Tabmura 8
Ounenka Kpurepum oueHuBanus
Bricokuii ypoBeHB | OLIEHKY «OTJIMYHO» 3aCITYKUBAET CTYJIEHT, €CIIA ObUI JaH UCUEPIIbI-
«5» BalOIUMI OTBET HA TEOPETUYECKUE BOMIPOCH] C HE3HAYUTEILHBIMU HEJI0-
(oTIIMuHO) 4yéTaMu U pelleHa pacuyeTHas 3a1a4a

CpenHuii ypoBeHb | OLIGHKY «XOPOII0)» 3acCiy)XKHBAaeT CTYICHT, €CIIU B IIEJIOM ObLIa MpOBe-
«» JieHa cepbE3Has MOATOTOBKA, HO C PSJIOM 3aMEUYaHUI U pellleHa pacder-
(xopor10) Has 3a/1a4a;

[ToporoBelii ypo- | OLIEHKY «yI0BJI€TBOPHTEIbHO» 3aCIIy>KUBACT CTYJCHT, €CIIU OTBET ObLI
BEHb «3» (yll0BJIe- | HEIJIOXOM, OIHAKO UMEIOTCS CEPhE3HBIE HEIOUETHI ITPU MOATOTOBKE OT-
TBOPUTEIILHO) BETOB Ha BOIIPOC, & TAK)KE€ BOZHUKIIU TPYAHOCTH C PEIICHUEM 3a1a4U

MUHMMaNbHBIM | OILICHKY «HEYIOBJICTBOPUTEIILHOY» 3aCIy)KUBACT CTYACHT, €CIM HE OBbLIO
YPOBEHB «2» (He- | OTBETA Ha IMOCTABJICHHBIC BOIPOCHI U HE pellieHa 3a1a4a
yIIOBJIETBOPH-
TEJIHHO)

bajuibHO-peUTHHTOBAs CTPYKTYpa dK3aMeHa (2 ceMecTp):
NunuBuayanbHbie noMairnue 3aganus — (0 6amioB (14 pabotx5 6asioR)
TectupoBanue — 45 6ai1oB (9 padboT* 5 6anIoB)
KonTponbnbie pabotsl — 20 6amioB (2 padotsl x10 6anos)
JlabopaTopHbie paboThI (OLIEHUBAETCS MOJATOTOBKA K paboTaM, Ka4eCTBO BBIMOJI-
HeHus paboT u BeaeHue Tetpaan) — 80 6amios (8 padort X 10 6amios)
MakcumanbHast CcyMMa 0ajuioB: Syax =70+ 45 + 20 + 80 = 215 Gamios.

Ta6nuna 9
HIkaua JK3aMeH
OIleHUBAHUSI
183 - 215 OTJIUYHO
151 - 182 XOPOIIIO
108 — 150 YAOBIIETBOPUTENBHO
0-107 HEYOBJIETBOPUTEIHHO

IIpu Hecornacuu ¢ OIEHKOM MO 0aTbHO-PEUTUHTOBOM CUCTEME CTYACHT
MMEET MPABO HA CIa4y IK3aMEHa MO TPAJAULIHOHHOW CUCTEME.

Kpurepuu oneHuBanusi pe3yJibTaToB 00y4eHUs BO 2-M ceMecTpe (IK3a-
MEH)
Tabnuma 10

\ Onenka \ Kpurepun onenuBanus \
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Bricokuii ypoBeHb
«S»
(oTIM4HO)

OLICHKY «OTJIHYHO» 3aCIyKUBAET CTyJCHT, OCBOMBIINI 3HaHU, yMe-
HUS1, KOMIIETEHIIMH U TEOPETHUECKUI MaTepua 6e3 npoOesioB; BBITION-
HUBIINI BCE 3aJaHMsl, IPEAYCMOTPEHHbIE Y4eOHbIM INIAHOM Ha BBICO-
KOM KaueCTBEHHOM YpPOBHE; IPAKTUYECKHE HABBIKU MPOPECCUOHATIBHO-
ro IPUMEHEHUS OCBOCHHBIX 3HAaHUN COPMHUPOBAHBI.

KoMnereHuun, 3akperiéHHble 3a JMCLHUIUIMHON, ¢(pOpMHPOBaHbI HA
YPOBHE — BHICOKHIA.

Cpennuii ypoBeHb
«»
(xopor10)

OILICHKY «X0poHIO» 3aCIYKUBACT CTYACHT, IPAKTUYCCKHU IMOJIHOCTBIO OC-
BOUBIIHNH 3HaHHs, YMCHH A, KOMIICTCHIIUU U TeOpeTI/I“IeCKI/Iﬁ Marcpuall,
y‘-I€6HBIe 3aaHusA HEC OLICHCHBI MAKCUMAJIbHBIM YHUCJIIOM 6aJIJIOB, B OC-
HOBHOM C(bOpMI/IpOBaJ'I IMPAKTUYCCKHUE HABBIKH.

KomneteHuumn, 3akpennéHHble 3a AUCUUNANHON, chOopMMpPOBa-

Hbl Ha YPOBHE — XopoLuii (cpeaHwuit).

IToporosslii ypo-
BeHb «3» (ynoBie-

OLICHKY «Y/JA0BJIETBOPUTEJIBHO» 3aCITYKHBAET CTY/ICHT, YAaCTUYHO C
npoOelaMyu OCBOMBIINHI 3HAHUS, YMEHHS, KOMIETECHIINU U TEOpETHYE-
CKUI MaTepuai, MHOTHE y4eOHbIe 3aaHusl JINOO HE BHIMOIHUI, JTU00

OHU OIICHEHBI YHCIIOM 0aJIOB OJIM3KUM K MUHHUMAJILHOMY, HEKOTOPBIE

TBOPHUTEIHHO)
NPaKTUYECKHE HAaBBIKKA HE COPMHUPOBAHBI.
Kommnerenuuu, 3akpeni¢Huble 3a AMCLUIIIIMHON, C(POPMHPOBAHBI HA
YPOBHE — 10CTATOYHBI.
MuHUMaJIBHBIA | OLIEHKY «HEYAOBIETBOPUTEIBHO» 3aCIIy’KMBACT CTYIEHT, HE OCBOMBIIUI
YPOBEHb «2» (He- | 3HAHMSA, YMEHHS, KOMIICTCHIIMU U TEOPETHUECKUI MaTepuall, yueOHbIe
YIOBJIETBOPH- 3aJ]aHNs HE BBITIOJIHUII, IPAKTUYECKHE HABBIKH HE C(HOPMUPOBAHBEI.
TEJbHO) KoMnerenuun, 3akperi€éHsble 3a JMCHUIUIMHON, He C()OPMHUPOBAHBI

Texymue 3aA0KEHHOCTH MO WHAUBUAYATbHBIM JIOMAIIHUM 3aJIaHUSM,
KOHTPOJIBHBIM pa0oTaM, TECTUPOBAHUSM M 3AIIUTE JIA0OPATOPHBIX Pa0dOT JAOJHKHBI
OBITh JIMKBUMPOBAHbI B TEUEHUE HEAEINIU MOCIE CPOKA, 0003HAYEHHOTO B TEMATH-
YECKOM IIJIaHe JabopaTopHBIX padoOT, BO BpeMs, ONPEAEIIIEMOE MPENOAaBaTEIEM.
Kaxxnas ciemyromasi Heaensl OMo3JaHusl HaKa3bIBAaeTCsl BblUMTaHWeM | Oaina w3
OLIEHKM 3a MHAMBHIYyaJbHOE JoMalnHee 3agaHue. OTpaboTku 1ab0paToOpHBIX pa-
OOT OCYIIECTBISIOTCA TOJIBKO B MPUCYTCTBUU W TMOJ PYKOBOACTBOM JIaOOpaHTa,
KOTOPBIN Ha3HA4YaeT BpeMsi OTpabOTKH.

Buibl TeKyI1ero KOHTPOJIs: MHAWBUTyalIbHbIE JOMAITHUE 33/1aHUs, KOH-
TPOJIbHBIE pa0OTHI, TECTUPOBAHKE, OTIPOC IO TEMaM, 3aIIUTa JTAOOPATOPHBIX PadoOT.

Buibl npoMeKyTOYHOTO KOHTPOJIS IO TUCHUILUIMHE: SK3aMeH B 1-M cemecT-
pe, PK3aMeH BO 2-M CEMECTpE.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE OOecTniedeHne JUCHUILTUHbI

7.1. OcHOBHAas JUTEpaTypa

1. Kusaszes, /[.A. Heoprannueckas xumusi. B 2 4. Yacte 1. TeopeTnueckue OCHOBHI :
yueOHHUK 1151 akagemuueckoro Oakanaspuata. / JI.A. Kuszes, C.H. Cmapbirus. —
5-e¢ uzn. — M: UznatennctBo FOpaiit, 2017. — 253 c. — Cepust: bakanaBp. Akane-
MHUYECKHAMN KYpC

2. Cmapvieun, C.H. Heoprannueckass xumus. [IpakTukym: ydeOHO-IIpaKTUYECKOE
nocobue / C.H. Cmapoirun, H.JI. barnasen, U.B. Jlaiinakosa; nox pen. C.H. Cma-
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peiruHa. — M.: M3natensctBo FOpaiit, 2017. — 414 c. — Cepus: bakanaBp. ba3oslii
KypC.

3. I panobepe U.U., Ham H.JI. Opranndeckast Xumusi: Y 4eOHUK JUIsl CTYJIEHTOB BY-
30B. — 8-¢ u3M., nepepad. u gom. — M.: FOpaiit, 2013. — 608 c.

4. I'panobepe UU., Ham H.JI. Tlpaktuueckue pabOThl U CEMUHAPCKUE 3aHSITHS 10
opraHnyeckou xumuu. 6-e¢ u3g. — M.: IOpair, 2012. — 349 c.

7.2. IonoJIHUTeIbHASA JIUTEpaTypa

1. I'punsyo, H. Xumus snemenToB: B 2 T. / H. I'punBya, A. Opumo. - M.: bunowm.
JlaGoparopus 3Hanuid, 2011.

2. Ilporcesanvckuni H. M., Toxmaxos I'. I1., /[mumpues JI. b., Ham H.JI., Pooickosa
E. H Wnentudukanys HEU3BECTHOTO OPraHUYEecKoro coeauHenus. M. M3n-Bo
PT'AY-MCXA umenu K.A. Tumnpssena, 2017 .

3. benonyxog C. JI., Ilpacesanvckuii H. M. u 0p. COOpHUK 3a1a4 U yNPaKHEHUHN 110
xumun. M. N3a-Bo PI'AY-MCXA umenu K.A. Tumupsizena, 2015.

7.3. MeTonnquKne YKa3aHus, pCKOMECHAAIIMU U IPYIUe MaTEpUuabl K
3AaHATUAM

1. Cwmapwieun C.H., baenasey H.JI., Knazee J[.A. Heopranudeckast xumusi. Jla6o-
patopubiii npaktukyMm. M.: PTAY-MCXA, 2014.

2. boes B.U., [Imumpues JI. b., Toxmaxoe I'Il, I'panodepe U.HU., Ham H.JIL,
Poowcrkosa E. H. Tlon obmeit pen. npod. H. M. IlpxkeBanbckoro. «OpraHuzanus
y4eOHOro mpoiiecca o Kypcy «Opranuueckasi XuMus» (METOIUYECKUE YKa3aHUs ).
N3n-Bo PTAY-MCXA umenu K.A. Tumupszena, 2011

3. Hmumpues JI. b., Toxmaxoe I'.Il., Ham H.JI., Yenuncxuii I1.1O., Pooxckosa E.
H., Henucos I1J].. Tlon obmei pen. nmpod. H. M. TlpxkeBansckoro. «CamMocTOsI-
TelbHasi paboTa CTYJIEHTOB MO Kypcy «OpraHuueckas XUMHs» (METOAMYECKUE
ykazanusi). M3a-Bo PTAY-MCXA umenu K.A. Tumupsizena, 2011

4. Ilpowcesanvckuii H M., Poxxckosa E.H., Ham H.JI., Tokxmakos I'.1l., [[mumpues
JLB., Yenunckuii I1.1O., Jlykuna U.B. JlabopatopHO-TIpakTUYECKue pabOThI MO Op-
rauudeckoil xumuu (padouas terpanb). M3a-Bo PITAY-MCXA umenu K. A. Tu-
mupssesa, 2017

8. Ilepeyensb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTEpHEeT», HEOOXOAUMBIX [IJISI OCBOCHHS TUCIUILINHBI

1. IIporpamma ChemLab. — ans mpoBeneHHs] BUPTYAIbHBIX XMMHYECKUX
AKCHEPUMEHTOB (OTKPBITHIN T0CTYI)

2. Ilporpamma MathLab — nns MogenupoBaHus BIMSHUSA YCIOBUN XHUMHYE-
CKUX peaklUi, KaTaau3aTOPOB U MHTHOMTOPOB HAa BBIXOJ MPOAYKTOB IPHU MPOBE-
JIEHUH SKCIIEPUMEHTOB (OTKPBITHIN JOCTYII)

3. Scifinder - mouck MeTonuK CHMHTE3a, JTUTCPATYPHBIN U MATCHTHBIN MOUCK
0 XUMHUHU(OTKPBITHIN TOCTYM)

4. ACros 0rganics - mouck B Katajorax (OTKPBITBINA JOCTYII)
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http://www.cas.org/SCIFINDER/scicover2.html
http://acros.com/

5. ChemSource — MnTtepreT-pecypc mo pazzuenaMm XUMUU (OTKPBITBIA  J0C-

TYyN)

6. ChemFinder Databases Search mouckoBas cucrema mo 100 XuMuyeckum
caiiTaM (OTKPBITBIA JIOCTYI)

7. baza nanHbIX «XuUMUs» BCepoCCUUCKOro MHCTUTYTAa HAYYHOU U TEXHUYE-
ckori uapopmaruu (BUHUTH). loctynHbl ciaeayromniue 0a3bl JaHHBIX, COJIEpKa-
ue uHopmanuioo B 00gacTd XUMHUM: XUMUS, DU3MKO-XUMUYECKass OMOJIOTHs,
Kopposust u 3amurta ot koppo3uu, Meramunyprusi, OxpaHa OKPY>KalOIIeH Cpebl,

O0630pHI.

8. www. webelements.com (OTKpBITEI JOCTYI)
9. www. Xumuk.ru (OTKpBITBIH TOCTYIT)

9. Onucanne MaTepuaIbHO-TEXHUICCKOM 0a3bl, HEOOXOAMMOM st
OCYIIIECTBJICHUST 00pa30BaTEILHOTO MPOIIecca MO UCIUILINHE

Tabmuma 11

CBenenust 00 00eClIe4eHHOCTH CIIENMATU3MPOBAHHBIMHY AYTUTOPHUAMHU,
Ka0OMHeTaMM, Ja00paTOPUSMHU

HanmeHoBaHMe cienuaaibHBIX OMe-
LEHU ¥ MOMelleHU 1JIs1 CAMOCTOA-
TeJabHOH padoThl (Ne y4eOHOro Kopmy-
ca, Ne ayniuTopuu)

OCHAIEHHOCTH CHEeINAJLHBIX MOMEIEeHNI 1
MOMeIleHU 151 CAMOCTOSATEILHON padoThI

1

2

JlextmonHas ayauropus (yueOHBII KOpITyc
No 6, bosblias XuMHu4Ka, yaeOHas ayaIuTOPHsI
Juia ureHus aekiuii (200 yenoBek) U IpoBeIeHHS
3aHATHI JIEKIMOHHOTO THIIA)

1.MynbTuMuuiiHasE yCTaHOBKA B KOMILJIEKCE C
kommbioTepoM 1 mr. (MuB.Ne 410124000602969)
2. Tpubyna 1 it (MuB.Ne591742)

3. Jlocka memnoBast — 3 IIT.

4.Cton nucbMeHHBIN — | T

JlekumonHnas ayautopus (yaeOHbII KopITyc
No 6, aym. Ne 333)

1.Crenn «llepunoguueckas tadn. JI.11. Mennaenee-
Ba» lmr. (MHB.Ne101237/1)

2.MynpTUMHUIMIHAS] YCTAHOBKA B KOMILIEKCE C
konbtorepoM (MuB.Ne 591717/1, 1uB.Ne558882/3,
MNuB.Ne 591711/1)

3. Tpubyna 1 mt (MuB.Ne591742/1)

4. CToabl TUCHbMEHHBIC — 2 IIT.

5. Jlocka menoBast — 1 .

6.ITaptel — 18 mit. 7.CTyn Tabyper — 36 1mT.

YyeOnas nabopatopus (y4eOHBIH KOpITyC
Ne 6, ayn. Ne 232)

1.BerrsoxHol mikad 2 mr. (MuB.Ne558387/1,
NuB.Ne558387/2)

2.1Ixad nnsa peaktuBoB 2 T (MHB.Ne558386/2,
NuB.Ne558386/3)

3.1Ixad ans nocyasr 1 mr. (MaB.Ne558385/2)
4.Crenp «Ilepun cuct. .M. Menneneesa 1
wT.(MuB.Ne560006)

5.Moka naboparopnas 7 it (MuB.Ne558384/19,
NuB.Ne558384/20, NuB.Ne558384/6,
NuB.Ne558384/7, uB.Ne558384/9,
NuB.No558384/8, NuB.Ne558384/5)

6. Cton nabopatopHblit — 16 mrT.

7.Ctyn Tabypet — 30 mT.
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http://www.chemconnect.com/
http://www.chemfinder.com/

8. Jlocka menoBast — 1 miT.

9. pH-metp — 1 . (MHB.Ne 557189)

10. Motika a6oparopnas 6 mT. (MaB. Ne 558384/1,
Hus. Ne 558384/2, us. Ne 558384/3, Nus. Ne
558384/4 1uB. Ne 558384/5, uB. Ne 558384/6)
10. Becor ananutuaeckue — 1 mr. (MaB.No
558408/2)

11. Becsoi anekrponnsie — 1 mr.(MuB.Ne 558409/4)
12. Dnexrponeus — 1 mr. (MaB.Ne 558410/1)
13.9nekrpomkad cymmnbhbiid — 1. (MaB.Ne
558411/2)

14.ITuceMeHHbBIH CTOT — | 1IT.

VYuebnas nadopatopus (yaeOHbIH KopIyc
Ne 6, ayn. Ne 235)

1.Borrsoknoi mkad 2 mr. (MuB.Ne558387,
WHuB.Ne558387/3)

2.1Ikad s peakruBoB 2 mT (MHB.Ne558386,
NuB.Ne558386/1)

3.1xad ans nocynsl 2 wt. (MuB.Ne558385/1,
NuB.Ne558385)

4.Crenp «Ilepun cuct. JI.1. Menneneena 1
wt.(MuB.Ne560005)

5.Moxka na6oparopnas 7 wt (MuB.Ne558384/19,
NuB.Ne558384/20, uB.Ne558384/6,
WuB.Ne558384/7, UuB.Ne558384/9,
NuB.No558384/8, NuB.Ne558384/5)

6. Cton mabopatopHsbIii — 27 1mT.

7.Ctyn Tabypet — 30 .

8. ocka menoBas — 1 mir.

9. PH-metp — 1 mt. (MuB.Ne 558419/2)

10. Moiika nabopatopHas 7mt. (MuB. No 558384/7,
Hus. Ne 558384/8, uB. Ne 558384/9, Nus. Ne
558384/10 NuB. Ne 558384/11, NuB. Ne 558384/12,
WuB. Ne 558384/13)

10. Becwr ananmutuueckue — 1 mr. (MaB.Ne
558408/3)

11. Becsl anexktponnsle — 1 mr.(MuB.Ne 558409/5)
12. Onextponeus — 1 mt. (MuB.Ne 558410)
13.9nexrpouikad cymmnbHbii — 1T, (MHB.Ne
558411)

14.ITuceMeHHbBINA CTOT — 1 TIT.

Yuebnas nadoparopust (yaeOHBIH KOpITyC
No 6, aym. Ne 236)

1.BoitsixHoM mkad 2 mt. (MaB.Ne558387/4,
NuB.Ne558387/5)

2.1lIxa¢ s peaktuoB 2 mt (MHB.Ne558386/4,
NHuB.Ne558386/5)

3.Ixad ans nocynsl 2 wt. (MuB.Ne558385/3,
NuB.Ne558385/4)

4.Crenp «Ilepun cuct. .M. Menneneesa 1
mT.(MaB.Ne560005/1)

5.Moka na6opatopnas 6 mt (MuB.Ne558384/15,
NuB.Ne558384/16, IuB.Ne558384/17,
NuB.No558384/18, uB.Ne558384/19,
MuB.Ne558384/8, NuB.Ne558384)

6. Cton nabopatopHsblil — 27 1IT.
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7.Ctyn Tabypet — 30 miT.

8. Jlocka menoBas — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 558419/5)

10. Moiika naboparopnas 6mr. (MuB. No
558384/15, NuB. Ne 558384/16, IuB. No 558384/17,
Hus. Ne 558384/18 Uus. Ne 558384/19, us. Ne
558384/20)

10. Becor ananutuaeckue — 1 mr. (MaB.No
558408/9)

11. Becwi anekrponnsie — 1 mt.(MuaB.Ne 558409/12)
12. Dnexrponeus — 1 mr. (.(MaB.Ne 558410/2,
HNuB.Ne 556072)

13.Onexrpormkad cymunbHbid — 1. (MaB.Ne
558411/3)

14 IlucemenHslii cron — | mr.

YyeOnas madoparopus (yueOHBIH KOpPITyC
No 6, ayn. Ne 332)

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

3.Ileur mydunpHas (MuB. Ne 34751)

4.Crenn «Ilepuogmueckas taon. [1.11. MenneneeBa»
I, (MeB.Ne101237)

5. Becoi anektpon. SC2020 1 mrr. (MuB.Ne 35077/3)
6. lkad mns mocyxasr 1 mt (MuB. Ne 558385)

7. lkad nns peaktuBoB 1 mT. (MHB. Ne558386)

8. llkad BerTsxHOM 2 mT. (MHB Ne 558387/6,
558387/7)

9.J1ocka memoBast — 1 mmiT.

10. JIabopatopHbie cTOIBI — 15 1mIT.

11.Cryn Tabyper — 30 .

12. ITuceMenHsslii cTos1 — 1 mrT.

VYuebnsiii koprryc N6, ayna. 330

1.YcrpotictBo mns cymku mocynsl 113 -2000 1 mr. (MaB. Ne
558405/3)

2. Mkad mns xum. nocyast 1 wr. (Mue. Ne 558596)

3. lkad mst xum. peaktusos 1 mr. (Mus. Ne 558596/1)

4. MynbTrMeaniiHas yCTaHOBKA B KOMIUIEKCE ¢ KOMIBIOTEPOM
1 m. (MaB. Ne 558883, MuB. Ne 591717/1, WUue. 602449, Uns.
Ne 602471)

5.Cymmnpaeii mkad PD 115 1 mr. (MaB. Ne 558344)

Yuebnas ayoumopus ons umenus nexyuil, npoge-
Oenus 1abopamopHeix pabom, NPaAKmMuYecKux 3d-
HAMUL, 0151 NPOBEOEHUs. 3AHAMUL CEMUHAPCKO20
muna, yueoHas ayoumopus O1s epPYNnoGuixX U UH-
OUBUOYAIbHBIX KOHCYIbMAayUll, y4eOHdas ayoumo-
pusi O meKyuje2o KOHMpPOsL U NPOMEN’CYMOUHO
ammecmayuu, nomewjerue OJig CamoCmosmenrbHol
pabomol.

6. Moiika nabopatopuas 7 mr. (MuB. NeS58595/1, Wwus.
Ne558595/2, WuB. Ne558595/3, WmB. Ne558595/4, Wus.
Ne558595/5, uB. Ne558595/6, uB. Ne558595)

7. Berrsoxaoit mkad 4 mr. (MaB. Ne558597/1, MHB. Ne558597,
WuB. Ne558597/2, IuB. Ne558597/3)

8. JIabopaTopHsrit cton — 30 mt.

9. Jlocka menoBas — 1 miT.

10. Cryn-tabypet — 30 mT.

11. [IraTusser 10 mT.

12. T'a30BbIC TOpENKH 8 MIT.

13. DnexTprdeckue WIMTKH 2 mT. «OKa-5».

14. Becsr anextponnsie 1 mt. «Ohausy» model Pro SPU 202
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VYuebnsrii koprryc N6, ayn. 221
Yuebnas ayoumopus ona npogedenus aabopa-
MOPHLIX  pabom, NPAKMU4ecKux 3anamui, Oz
nposedeHUs 3aHAMUL CEMUHAPCKO20 Mund, yyeo-
Has ayoumopusi 0J1s 2PYNnoGulxX U UHOUGUOYATbHBIX
KOHCYyIbmayutl, y4eonas ayoumopus 0is mexKyuje-
20 KOHMPOIS U NPOMEICYMOUHOU AMmmecmayuu,
nomeuwjenue 0Jisi CamMoCmosmenbHou pabomol

1. YerpoiictBo mist cymku nocyasl [19 — 2000 1 m. (MHB.
Ne558405/1)

2. ocka aynuropnas 1 mr. (Mus. Ne 560483)

3.Cromuku mogbpemubie 3 mT. (MHB. Ne 558404/20, MuB. Neo
558404/21, us. Ne 558404/22)

4. Cymmnbneiii mkad 1 wr. (MuB. Ne 558344/2)

5. Motika nabopatopras 4 mt. (HMuB. Ne 558384/1, UuB. Ne
558384/2, 1uB. Ne 558384/3, NuB. Ne 558384/4)

6. lllkad mms xum. peaktuBoB 1 mr. (MuB. Ne 558505/1)

7. lxad s xum. nocyast 1 mr. (M. Ne 558505/1)

8. IlIxad BerrsmxHONH 5 mT. (MEHB. Ne 558507/5, WHB. Ne
558507/6, WuB. Ne558507/7, WuB. Ne558507/8, WHs.
Ne558507/4

9. Croms! mabopartopusie 30 miT.

10. Cryn-tabyper 30 mT.

11. Cron nucbMeHHBbIH 1 T,

12. Bemanka mns omexasl BeptukambHas lmrt. (MHB. Ne
333144)

13. llItaruesr 10 mT.

14. T'a30BbIE TOpENKH § IIT.

15. Dnextpuueckue WUTKH 2 mT. «OKa-5.

16. Becsr anextponnsie 1 mt. «Ohausy model Pro SPU 202

VY4eOnslii kopryc Neb6, ayz. 222
Yuebnas ayoumopus ons npogedenus nabopa-
MOPHBIX pabom, NPAKMU4ecKux 3aHamui, O
nPOBeOeHUs 3aHAMUL CEMUHAPCKO2O Muna, yyeo-
Has ayoumopus 078 2pYNnoGuixX U UHOUBUOYATbHbIX
KOHCYIbmayuil, yuebHas ayoumopus O mexyue-
20 KOHMPOAS U NPOMENHCYMOYHOU ammecmayuu,
nomewjerue Oisl CamoCmoamenbHol padombl

1. YerpoiictBo ans cymku mocyasl 119 — 2000 1 mt. (UHB.
Ne558405/1)

2. Nocka aynautopnas 1 mr. (Mus. Ne 560483)

3.Cronuku nogavemubie 3 mr. (MuB. Ne 558404/20, MuB. No
558404/21, uB. Ne 558404/22)

4. Cymmnpaenid mkad 1 mr. (MeB. Ne 558344/2)

5. Motika mabopatopras 4 mt. (MuB. No 558384/1, MuB. Ne
558384/2, IuB. Ne 558384/3, NuB. Ne 558384/4)

6. HIxa¢ mns xum. peaktuBoB 1 mT. (MuB. Ne 558505/1)

7. Uxad mis xum. nocyzast 1 wr. (M. Ne 558505/1)

8. llkad BeiTspkHOH 5 mir. (MuB. Ne 558507/5, WuB. Ne
558507/6, MuB. Ne558507/7, WuB. Ne558507/8, Wmus.
Ne558507/4

9. Croms! taboparopasie 30 miT.

10. Cryn-tadyper 30 mT.

11. Cron nuceMeHHsbI 1 mrT.

12. Bemanka 1yist ogex /sl BepTukanbaas 1mr. (MuB. Ne
333144)

13. [ratusser 10 mrT.

14. T'a30BBIC TOpENKH 8 MIT.

15. Dnexrpuyeckue muTKy 2 Wt. «OKa-5».

16. Becol anexrponnsie 1 mt. «Ohaus» model Pro SPU 202

IlenTpanpHas Hay4Hast OMOINOTEKA HMe-
HU
H. U. XKXenesnosa. UnuranpHbIN 341,

I[J'IH CaMOCTOSTEILHOMN pa6OTI>I CTYACHTOB

O6mexutusa. KoMHaThI IJ11 CaMOIIOATO-
TOBKH.

J1s caMoCTOsITENbHOM pabOThI CTYIEHTOB

10. MeToauveckue peKOMEHIALMH CTYAEHTAM 110 OCBOCHUIO 1M CHMILJIMHBI

OO6pazoBaTeNbHBIN MPOIIECC MO TUCIUIUIMHE OPTaHU30BaH B hopMe yueo-
HBIX 3aHATUN (KOHTaKkTHas pabora (ayIUTOPHOW M BHEAYAUTOPHOW) oOyuaro-
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IIUXCSI ¢ TIPEToJIaBaTelieM M CaMOCTOsITeNbHAsT paboTa oOywaromuxcs). Yueo-
HbIC 3aHATHUS (B TOM YHCIE 0 peaU3alliyl MPAKTUYECKON MOIrOTOBKH) MPEe/I-
CTaBJICHBI CIICAYIONIMMH BUIAMH, BKJIIOYas y4cOHbBIC 3aHSITHS, HalpaBJICHHBIC
Ha TPAKTUYECKYIO MOJTOTOBKY OOYYaIONIMXCSA U MPOBEACHUE TEKYIIETO KOH-
TPOJISL yCIIEBAEMOCTH:

JEKIMH (3aHATHS JICKIIMOHHOTO TUTIA);

CEMUHAphI, MPAKTUYECKHUE 3aHATHUs, JabopaTOpHbie pabOTHI (3aHIATHS CEMU-
HApCKOT'0 TUIA);

KYpPCOBOE MTPOEKTUPOBAHUE (BBIMOJHEHUE KYPCOBBIX padoT);

IPYIIOBBIC KOHCYJIBTAIUY;

VH]JIUBUAYaJIbHbIE KOHCYJIBTAIIUM U UHBIC YUCOHBIC 3aHATHUS, MPEIyCMaTpHU-
BaIOIIME MHIMBUYyaIbHYIO paboOTy MpenoaBaTeisi ¢ 00y4aromuMcs;

caMOCTOATeNIbHAsg padoTa 00yJYarouuXcs;

3aHSATHS UHBIX BUJIOB.

Ha yueOHbIX 3aHATHSX 00y4aromuecs BBIMOIHIIOT 3alJIAHUPOBAHHBIE HACTOSIIEH
IPOrpaMMoOi OT/IENIbHBIE BUBI YUEOHBIX paOOT, B TOM YMCJIE OTIACIbHBIX JIEMEH-
TOB palbOT, CBSA3aHHBIX C Oyaymiei mpodeccuoHaIbHOM 1eITeTbHOCTRIO.

JIJist OCBOEHUSI TUCHMIUIMHBI « XUMHUSD» CTYJ€HTaM HE0OXOJIUMO HUMETh pe-
KOMEHJIyeMble yu4eOHUKH U y4deOHble mocoOusi. IIpu OoCBOCHHMHM KaKIION U3 TeM
JUCLHUIUINHBI CTYJICHT JTOJKEH MMOCEIIATh JICKIIUW, BHUMATEIbHO U3YYUTh U 3aKOH-
CHEKTUPOBATh MaTepHall Mo ONPEAEICHHOW TeME, MOATOTOBUTHCS K BBHITOJTHEHHUIO
1a00paTopHOI pabOTHI, BHIMOJHUTH J1aOOPATOPHYIO PabOTy B Ja0OpaTopuu U 3a-
muTUTh e€. Kaxaplii u3 BUJIOB yueOHON NIESITEILHOCTH OLIEHUBAETCS B Oaiiax U
YUHUTBIBAETCS B PEUTHHIE CTyneHTa. JlJi1 CAaMOKOHTPOJISL CTYJEHTOB MpeIHa3Haue-
HbI UHIUBUIYAJIbHBIC 3a1aHUSI, KOHTPOJbHBIC BOIIPOCHI U YIPAKHEHUSI U BOIIPOCHI
JUTSl TIOATOTOBKH K orpocy. KOHTpOJIb OCBOCHHSI TEM CTYAEHTOM OCYLIECTBIISIETCS
B BHJIC KOHTPOJIbHBIX PA0OT U OTMPOCa MO0 TEMaM.

JI1s1 KOHCTIEKTUPOBAHUS MATEPUAIIOB 3aHATUNA PEKOMEHIYETCS 3aBECTH OT-
JEIbHYI0 TeTpaab U3 96 muctoB. KOHCIEKT KaXXI0T0 3aHITHUS CIEAyeT HAUMHATH C
Ha3BaHMs TEMbI U yKa3aHUs JaThl €TO MPOBeJCHUs. Bce 3arosioBKu pasziesioB ma-
Tepuaja CIeAyeT YETKO BBIACNSIThH, HApUMeEp, NoAUYepKuBaHreM. Bo BpeMs 3aHsi-
TUS CIEQYyEeT BHUMATEIbHO CJIEIUTh 32 XOJOM MBICIM MPENoaBaTesl U 3alucChl-
BaTh BAKHEHIIME OINpEICICHHs, pPa3bsCHEHUs, (OPMYJIbI, HA3BaHUS BEIIECTB,
YpaBHEHUS XUMHYECKUX peakuuil. Takke HYXKHO CTapaThCsi BOCIPOU3BOJUTH B
KOHCIIEKTE PUCYHKHU M TaOJIHIIbI, KOTOPBIE JEMOHCTPUPYET MpenoaaBaTens. Mate-
puai, KOTOPbIA KaXeTcs CTYJIEHTY HEIOCTATOYHO MOHATHBIM, CleayeT mpopado-
TaTh M0 Y4EOHUKY U BOCIIOJIb30BATHCS MMOMOIIIBIO TTpenoaaBarens. Paborars ¢ KOH-
CIIEKTOM HYXKHO €KEHEJIEIbHO, BHOCS B HETO CBOM JOTMOJIHEHUS, 3aMEUYaHusl U BO-
MPOCHI (17151 TOTO B TETPAIM CIIETYET OCTABISATH IIUPOKHE TOJIS).

JIJist TOATOTOBKU M (PpUKCUPOBaHUS JTaO0OPATOPHBIX padOT CIEAyeT 3aBECTH
OTIIEIBHYIO TeTpaab u3 48 nauctoB (abopaTopHbiid xkypHan). [Ipu moaroToBke K
nabopaTopHOil paboTe ciemyeT cocTaBUTh KpaTkuii (1-1,5 cTpaHHIIbl) KOHCHEKT
TEOPETUUECKOT0 MaTepralia, Ha KOTOPOM OCHOBaHa JgaHHas JabopaTopHas padoTa.
JIsi TIOTOTOBKM KOHCIIEKTAa KMCTONB3YIOT TJIaBbl yuyeOHWKA, PEKOMEHIOBAHHBIC
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MPEIO/IaBaTEeNIEM, U KOHCIIEKT, 3allMCAHHBIA HA 3aHSATHH. TakKe IpU JOMAIIHEN
CaMOCTOATENbHON MOJATOTOBKE K JIA0OpAaTOpPHOU paboTe HYKHO HA4epTUTh TaOJIu-
1bl, TPUBEACHHBIE B MPAKTUKYME, U MPOU3BECTH HEOOXOAMMBIC ISl MPOBEICHUS
paboThbl pacy€Thl. JJomamiHss MOArOTOBKA SIBISIETCA HEOOXOJIMMON 4acThio J1abo-
paTopHOl paboThl. be3 He€ HEBO3MOXKEH OCMBICICHHBIA MOJAXO0J K BBIMOJHEHUIO
HKCIIEPUMEHTOB U uU3MepeHuid. Kpome Toro, orpaHudeHHOe BpeMs, OTBOJUMOE Ha
BBITIOJIHEHUE J1ab0paTOpHO paboThl, TpeOYeT XOPOIIO CKOOPAUHUPOBAHHBIX JIEH-
CTBHI CTYJEHTa, K KOTOPBIM TaKke HEOOXOAMMO MPEIBAPUTEIHHO MOATOTOBUTHCS.
[Tocne 3aBepiieHUs SKCIIEPUMEHTAIBLHONW YacTu paboThl HEOOXOJMMO MPOU3BECTU
00pabOTKy MOJyYEHHBIX pPEe3ylbTAaTOB, CIEJaTh BBIBOJBI U 3aIUTHTH PaboTy y
IPENoIaBaTEeIs.

B xoze 3aHATHA HYHO aKTMBHO pabOTaTh, OTBEYas HA BOIPOCHI MPENoja-
BaTessl, y4acTBYsl B JUCKYCCHUU M 3a/1aBasi COOCTBEHHBIE BOIPOCHI IS YSACHEHUS
CJIOXHOTO JIJIsi MIOHUMaHUs MaTepuaa.

Ha mepBoM 3aHSATMM BCE€ CTYAEHTHl 3HAKOMSTCS C MpPAaBUJIAMU TEXHUKH
0e30MmacHOCTH M 00s3aHbl CTPOTO BBINOJIHATH UX MPHU HNPOBEIACHUM BCeX jabopa-
TOPHBIX padoT.

[Ipomyck 3aHsATHII 0€3 YBaXKUTEIbHOW NMPUYUHBI HE JTOMyCKaeTcs. 3ai0Ji-
KEHHOCTH (IIPOIYIICHHBIC JIA0OpaTOPHBIE PAaOOTHI, HEBBIOJTHEHHBIC HHAUBUIY-
aJIbHBIC JIOMAIIHUE 3aJlaHus, KOHTPOJIbHBIE PAa0O0ThI, KOJUIOKBUYM) JIOJKHBI OBIThH
JUKBUAMPOBaHbI. Tekylue 3a10KeHHOCTH 110 MHAUBUAYAJIbHBIM JOMAIIHUM 3a-
JAHUSIM, KOHTPOJBHBIM paboTaM M 3alluTe JabOpaTOpPHBIX PabOT JOIKHBI OBITH
JMKBUIMPOBAHbI B TEUEHUE HEAEIH MOCIE CPOKa, 0003HAYEHHOTO B TEMAaTUYECKOM
I1aHe J1JabopaTOpHBIX padoT, BO BpeMs, onpeensemMoe npenoaasareneM. Kaxnas
clelyrolasl Heless ONo3/1aHus HaKa3bIBaeTCsl BbIYUTaHUEM | Oajuia U3 OLICHKH 3a
nomaiHee 3ajanre. OTpaboTku J1a00paTOPHBIX PabOT OCYILECTBISIIOTCS TOJIBKO B
MPUCYTCTBUH M TIOJI PYKOBOJCTBOM J1a0OpaHTa, KOTOPBIM Ha3HAYaET BPEeMsi OTpa-
OOTKHU.

CamocrosiTenbHast paboTa CTYJAEHTOB HaJ KYypCOM JMCIUIUTHHBI «XUMUSD»
3aKJIFOYAETCsl B CUCTEMAaTUYeCKO paboTe ¢ yueOHUKOM U JIEKIUSAMU, TOJTOTOBKE K
Ja060paTOpHBIM paboTaM, KOHTPOJIBHBIM paboTaM U KoJutokBuymam. Oco0oe MecTo
B CaMOCTOSITEILHOM paboTe 3aHUMAET BBHITIOJIHEHUE WHMBHUIYAIbHBIX JOMAITHUX
3aJJaHu#, KOTOpPbIE MO3BOJISIOT OCYIIECTBIISATH CAMOKOHTPOJIb YCBOEHUSI y4EOHOTO
MaTepuana, IPUBUBAIOT HABBIKUA MOKUCKA HEOOXOAMMON XMMUYECKON MH(popManuu
U HEOOXOJIUMBIX B Oyaylield MPaKTUYECKOU NEeSITeIbHOCTH OakajaBpOB XHMMHYE-
CKHX PaCy€TOB.

[Ipu pemieHun 3aga4 HEOOXOAMMO pa3o0paTh BCE TUIIOBBIE 3aJa4M, MPUBE-
JNEHHBIE KO BCEM TE€MaM, YTO MOMOXKET B BBIITOJIHEHUH WHIUBUYATBHOTO JOMAII-
HEro 3a/IaHusl U KOHTPOJIbHOM pabOThI, KOTOPAsl 3aBEpIIACT KaXAYI0 TEMY Kypca.

Buabl u gopMbl 0TPA0OTKH NPONMYLIEHHBIX 3AHATHI

[IpomyiieHHbIe JIGKIMU CTYACHT OTpadaThIBAET CAMOCTOATEIbHO, H3ydas
y4€OHUK U IOMOJIHUTEIBHYIO JIUTEPATYPY IO COOTBETCTBYIOUIUM TEMAM.
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CryneHT, NpoOmyCTUBIIUIN 1a0OpaTOpHBIE 3aHATHS, O05S3aH MOATOTOBUTH
KOHCIIEKT MPOIYIIEHHON J1abopaToOpHOW pabOThI, MPEIOCTABUTH PEIICHUE TECTO-
BBIX 33JJaHUI 110 TPOIYIIEHHOW TeMe U B IPUCYTCTBUU J1abopaHTa Kadeapsl oTpa-
0oTath e€ B cBOOOIHOE OT 3aHATUI BpeMs. CTyneHT 0e3 KOHCIeKTa T1abopaTopHOi
paboThl He Jormyckaercs 10 oTpaboTku. [locne BbImoaHEeHUs 1abopaTopHON pado-
ThI JTAOOPAHT B KOHCIIEKTE CTABHUT AATy OTPAOOTKHU U MOJIHUCH.

Texymue 3a0KEHHOCTH 110 MHAMBUIYaIbHBIM JTOMAIIHUM 33/IaHUSM,
KOHTPOJIbHOM paboTe U 3aiuTe 1a00paTopHbIX padOT JOIKHBI OBIThH JINKBUAUPO-
BaHbl B TEUCHHE HE/IEIH [10CIIE CPOKa, 0003HAYEHHOT'O B TEMAaTHYECKOM IUIaHE JIa-
OopaTopHbIX padoT, BO BpeMsl, ONpeesieMoe PEenoaaBaTeiIeM.

11. MeT()):mqecmle PEKOMEHIAIMMA NIpennoaaBaTe/JIsiM 110 OpraHu3anuu
OﬁyquI/Iﬂ o IMCIOMIIJIMHE

Crnenmduka TUCIUTUIMHBI «XUMHUS» 3aKITI0YaCTCS B HEPA3pPHIBHOUW CBS3H
TEOpPUHU C MpakTUKOU. TeopeTndeckrue 3HAHUS, KOTOPhIE CTYACHTHI MOJIY4YaroT Ha
JICKIUSAX U TIPH CaMOCTOSATENIBHOM MOJTOTOBKE, MOJATBEPKIAIOTCS U YCBAaUBAIOTCS
Ha JTJA0OpATOPHBIX 3aHATHAX. JJIsl yCIEITHOTO YCBOSHUSI MaTepuaja HeoOXO0 UMbl
3HaHUS XHMHH B O0BEME IIKOJBHOM MporpaMMbl W MaTeMaTUKH. IloBbIieHue
YPOBHS 3HAHWH MO0 XUMHUHU Y CTYJICHTOB HEPa3phIBHO CBSI3aHO C MOHMCKOM U BHE-
JPEHUEM HOBBIX ITyTE€H COBEPIIICHCTBOBAHUS METOIUKH MPETIO1aBaHNS

- UCTIOJIb30BaHUE Pa3HOOOPa3HBIX (OPM, METOJIOB U MIPUEMOB aKTUBU3AIIUU
MTO3HABATEIILHOMN JCSITEIILHOCTH yUaluXcs (B T.9. aKTUBHBIX U HHTCPAKTUBHBIX );

- WCTIOJIb30BAHKE HATJISTHOTO MaTepHuania: TaOJuIl, PUCYHKOB, CXEM, IPH-
POJTHBIX MHHEPAJIOB, IEMOHCTPAIIHS OITBITOB;

- PEIICHHe XUMHYECKHX PACUETHBIX M AKCIIEPUMEHTAILHBIX 3a7a4 KaK Me-
TOJ OOy4YEeHUSI XUMUH,

- KOMIIBIOTEpU3ANHS O0yUCHHUS,;

- UCIIOJIb30BaHUE PA3IMYHBIX (hOPM OpraHM3alMM CaMOCTOSTSILHON PadOThI
CTYJICHTOB: HHIWBHUAyaJbHas, TPYIIIOBasi, KOJJICKTUBHAS;

- OpraHu3alys WHAUBUIYAIBHON pabOThI CTYJACHTOB C YYETOM YPOBHS IO/I-
TOTOBKH;

- CHCTEMaTHYECKHI KOHTPOJIb 3HaHHMK B Ipoliecce oOydeHus (IIPOBEpKa MH-
JTUBHUAYAJbHBIX 3aIaHUH, TPOBEJACHNE KOHTPOJIBHBIX PabOT, OIPOC M0 TeMaM, MpH-
&M J1abopaTopHBIX padoOT).

IIporpammy pa3padoraJu:

barnasen H.JI., x.T.H.
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PEINEH3UA

Ha pa0ouyo nporpammy AucuuinHbl «b1.0.06 Xumus»
OITOIT BO no nanpasiennto 19.03.03 - «IIpoaykThl NUTAHHS KUBOTHOTO MPOMC-
XO0KIeHHs», HanmpaBjieHHOCTH (nmpoduiau) «TexHonorusi MACHBIX, MOJOYHBIX M PBIOHBIX
NMPOAYKTOBY» (KBaJU(UKAIUS BHIIYCKHUKA — 0aKaJIaBp)

Topumaeim C.I1., npodeccopoM kadeapbl arpoOHOMHYECKOU, OMOJIOTHUYECKOW XUMHUHU U
panpuonorun ®I'bOY BO «Poccuiickuii rocynapcTBeHHbIN arpapHblii yHuUBepcuteT - MCXA
umenu K.A. TumupsizeBa, 10KTOpoM OHOJIOTHYECKUX HAYK, MpodeccopoM (zajnee Mo TEKCTy pe-
[IEH3CHT), IPOBecHa pereH3ust padbodelr mporpammbl auciuiuimHbl «b1.0.06 Xumus» OITOIT
BO no nampasienuto 19.03.03 - «IIpoayKThl TUTaHUS >KHBOTHOTO IPOUCXOKICHUS, HAIPaB-
nenHoctu (nmpoduinn) «TexHomorus MSACHBIX, MOJIOYHBIX U PBHIOHBIX MPOAYKTOB» (KBalu(UKa-
IS BBITYCKHHUKA — OakanaBp), pazpadoranHoit B ®I'bOY BO «Poccuiickuii rocynapcTBeHHbBIN
arpapubiii yauepcuteT — MCXA umenn K.A. TumupszeBa», Ha kadeape xumuu (pa3paboTuuk
— barnasen H.JL., goueHT kadeapbl XUMUHU, KaHAUIAT TEXHUYECKUX HAYK).

PaccmoTtpeB npesicTaBieHHbIE Ha PELIEH3UI0 MaTepUalibl, PELIEH3EHT MPUILEN K CIeayto-
MM BBIBOJIAM:

1. lIpenwsaBnennas paboyas nporpamma aucuuriuHbl «b1.0.06 Xumus» (nanee mo Tek-
cty IIporpamma) coomsemcmegyem tpedoBanusm ®I'OC no nanpasiennro 19.03.03 - «IIpoayk-
Thl TUTAHUS )KUBOTHOTO MPOUCXO0XKIeHUs». [Iporpamma codepaicum BCce OCHOBHBIE pa3/ieibl, Co-
omeemcmeyem TpeOOBAHUAM K HOPMATUBHO-METOAMYECKUM JJOKYMEHTAM.

2. Ilpencrasnennas B [Iporpamme akmyanvrocms yaeOHOM AUCHMILIUHBI B paMKax pea-
mu3auuu OIIOII BO ne nooneswcum commenuro — NUCHMILUIMHA OTHOCUTCS K 0a30BOi yactu
yuebHoro nukia — bl.

3. IlpeacraBnennsie B IlporpamMme yenu AUCHUIUIMHBI coomeemcmeyiom TpeOOBaHUAM
®I'OC BO nanpasnenus 19.03.03 - «[IpoayKTsl TUTaHHS )KUBOTHOTO TPOUCXOKACHUSD.

4. B coorBerctBun ¢ I[Iporpammoit 3a nucruminzoil «b1.0.06 Xumus» 3akpemieHo 2
komnemenyuu. JQucuunnuna «b1.0.06 Xumus» u npencrasinennas [IporpamMma cnocodua pea-
JAu308amb WX B OOBSBICHHBIX TpeOoBaHUsX. Pe3ynpTarel 0OyueHus, npeacTaBieHHbie B [Ipo-
rpaMMe B KaTeropusx 3HaTh, YMETb, BIAJETh coomeemcmeyiom crueuuduke U coJep>KaHUIo
JUCIUIUINHBL U 0eMOHCMPUPYVION 803MOHMCHOCHb TIOTYUYEHHUS 3asIBJICHHBIX PE3YJIbTaTOB.

5. O6mas Tpynoémkocts aucuumiuHbl «b1.0.06 XumMus» coctaBisier 7 3a4€THBIX €U-
Hu1l (252 4daca).

6. Mudopmarus o B3auMOCBA3HM U3y4aeMbIX JTUCLMILIMH M BOIIPOCAM UCKIIOUEHUS Ty0-
JUPOBaHUS B COAEpPNKAHUM AUCUUIUIUH coomeemcmeyem JEACTBUTENBHOCTH. JlMCUUIUIMHA
«b1.0.06 Xumus» B3anmocss3ana ¢ apyrumu aucuuruiniamu OITOIT BO u YyeGHoro muaHa no
Hanpasienuio 19.03.03 - «[IpoxyKThl TUTaHUS KUBOTHOTO MPOUCXOKICHUS», H BO3MOXKHOCTD
IyOIMpOBaHUs B COJIEPKAHUU OTCYTCTBYET.

7. IlpencraBnennas IIporpamMma npeamnonaraeT MCHOJb30BaHUE COBPEMEHHBIX 00pa3o-
BaTeNbHBIX TEXHOJOIUH, UCMONb3yeMble TIPU peaau3ally pa3InYHbIX BUJOB Y4€OHOH pabOTHI.
®opMmbl 00pa30BaTENIbHBIX TEXHOJIOTHI_coomeemcmesyrom crieu(pUKe TUCUUTIIUHBL.

8. IIporpamma mucrumuunsl «b1.0.06 XuMus» npeanonaraet 3aHsITHS B WHTEPAKTHB-
HOM popme.

9. Bwuapl, comepxkaHue M TPYAOEMKOCTb CaMOCTOATENBbHOM pabOTHl CTYAECHTOB, INpej-
ctaBieHHble B [Iporpamme, coomsemcmeyrom TpeOOBaHUSM K MOJATOTOBKE BBITYCKHUKOB, CO-
nepxamumea Bo ®I'OC BO nanpasnenus 19.03.03 - «IIpoaykTsl TUTaHUS KUBOTHOTO MPOUC-
XOXKICHUSI.

10. IIpencraBnennsle u onucanublie B [Iporpamme Gpopmbl mexyweli OLIEHKH 3HaHUHN (MH-
JTUBUyalbHbIE 3a/I1aHUs, KOHTPOJIbHBIE PaOOTHI, TECTHI, OMPOCHI, 3aIUTa J1a0OPaTOPHBIX padboT),
coomeemcmayiom crieupuKe TUCHUILTMHBI U TPeOOBAHUAM K BBIITYCKHUKAM.
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®opMa MPOMEKYTOUHOIO KOHTPOJIS 3HAHUMU CTYIEHTOB, IpeaycMoTpeHHas [Iporpammoti,
ocyIiecTBisieTcs B popme sk3aMeHa B 1-M U 2-M ceMecTpax, UTo coomeemcmeayent CTaTycy Auc-
[UTUTMHBI, KaK JUCIUILIUHBI 0a30Boii yactu yaeOHoro nukia — b1 ®I'OC nanpasienns 19.03.03
- «[IpoayKThl MUTAHUS KUBOTHOTO MPOUCXOXKICHUSY.

@dopMbl OLIEHKU 3HAHUH, TpecTaBieHHbIe B [IporpamMme, coomseemcmsyrom cueungpuke
JTUCIUIUIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

11. YueGHO-MeTOIMYECKOE 00ECIeUeHHEe AMCIUILTUHBI MPEICTABICHO: OCHOBHOM JIUTE-
paTypoit — 4 nucrounrka (2 6a30BbIX yueOHHKA U 2 MPAKTHUKyMa), TOTIOTHUTEIIBHOM JINTEPATypPOMt
— 3 HAaUMEHOBAHMS, METOJAMYECKUMHU YKa3aHusIMH — 4 WCTOYHMKA, HTepHEeT-pecypcel — 9 uc-
TOYHUKOB U coomeemcmeyem tpedoBanussM OI'OC nampasienus 19.03.03 - «[IpoaykTsl muTa-
HUS )KHBOTHOTO IPOUCXOKICHUS.

12. MarepuanbHO-TEXHUYECKOE OOECIeueHUEe TUCIUIUIMHBI COOTBETCTBYET CHelHU(UKe
mucimuinabl «b1.0.06 Xumus» u o0ecneunBaeT UCIOIb30BaHNE COBPEMEHHBIX 00pa30BaTehb-
HBIX, B TOM YHCJIE HHTEPAKTUBHBIX METOJIOB O0YUECHHUS.

13. MeToan4deckne PeKOMEHIAINHN CTyJECHTAM U METOJUYECKHE PEKOMEHMIAIMU IMPEIo-
JaBaTelsM 110 OpraHu3aly o0y4eHHs MO AUCLUUIUIMHE JAl0T MpeICcTaBiIeHue O crenuduke ooy-
yerus mo aucruruinHe «b1.0.06 Xumusy.

OBILIUE BBIBO/JAbI

Ha ocHOBaHMM MPOBENCHHON PEICH3WU MOXHO CJAeNaTh 3aKIIOYCHHE, YTO XapakTep,
CTPYKTypa U cojiepkanue paboueii nporpammsl aucuumminael «b1.0.06 Xumus» OITOIT BO no
Hanpasienuio 19.03.03 - «I[IpoayKThl MUTaHUS KUBOTHOTO MPOMCXOXKIACHUS», HAITPABICHHOCTH
(mpodmn) «TexHOIOTUsI MACHBIX, MOJIOYHBIX U PHIOHBIX MPOIYKTOB» (KBalu(UKAIMS BBITYCK-

HUKa — OakanaBp), pa3zpadoranHas barmasen H.JI., momeHTtom kadeapsl XMMUHM, KaHIAAATOM
TEXHUYECKHUX HayK, cooTBEeTCTBYeT TpeboBanusiMm ®I'OC BO, coBpeMeHHBIM TpeOOBaHHUIM KO-
HOMUKH, PBIHKA TPYZAa M MO3BOJUT MpH €€ pealu3aluu yClemHo o0ecneuuTbh (GopMHUpOBaHUE
3asIBJICHHBIX KOMIIETEHIIUH.

Penensent: Topmun C.I1., mpodeccop kadenpsl, GHONOrHUYecKoil XuMuM U paguonoruu «Poc-
CHICKHMIA TOCYIapCTBEHHbIN arpapHblil yHUBEPCUTET - MCXA umenu K. A. Tumups-

3eBay, JOKTOpP OHOJIOTHYECKHX HayK, podec op
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