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AHHOTAIUA

pabo4eii nporpaMMbl Y4eOHOM THCIUILTHHbI
«b1.0.06 Xumus» 1151 NOAr0TOBKHU 0akajaBpa nmo HanpasJjenuto 19.03.02 —
IIpoayKThl NMTAHUSA U3 PACTUTEIBLHOTO CHIPbsI 0 HANpaBJeHHOCTH. TexHo-
JIOTHSl MPOAYKTOB MUTAHUS U3 PACTHUTEIBHOIO ChIPbSI

Ileab ocBOGHMS AMCUMILIMHBI. OCBOCHHE CTYACHTAMH TEOPETHYECKUX M
IPAKTUYECKUX OCHOB XMMHH, YMEHHUE UCIIOJIb30BaTh YUeOHYIO U HAYUHYIO JIUTEpa-
Typy IUIsl TIOIYYEHUsl 3HAHUM, MPUOOpPETEHNE YMEHU M HAaBBIKOB IPHU BBIIIOJIHE-
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 MHPOBO33PEHHE YYAIIErocs U BOOPYKAIOT €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 bl., o0s3arenbHas 4acTh, AUCHMILIMHA OcBanBaeTcs B 1 U 2 cemecTpax 1o
HarpasiaeHuto noarotoBku 19.03.02 — «TexHosorust MpoIyKTOB MUTAHUS U3 pac-
TUTEJIBHOTO CHIPHS.

TpeOoBanusi K pe3yJibTaTaM OCBOCHHMSI JTMCUMILIMHBI: B PE3YJIbTAaTE OC-
BOCHUS JUCHUIUIUHBI GOPMUPYIOTCS Clieayroiue koMmneTeHuu: YK-1: uHmkaropbl
xomriereHimi YK-1.1; YK-1.3; OIK-2: mamukaropsr komrerenmpm OITK-2.1; OIK-2.2; OI'K-
2.3

Kpatkoe cogep:xanue AUCHUIUIMHBI. OCHOBHBIC 3aKOHBI CTEXHOMETPHHU,
PacTBOPBI AJEKTPOIUTOB, CIOCOOBI BBIPAXKEHHSI COCTaBa PAacTBOPOB, CUJILHBIE U
ciaOble BJIEKTPOIUTHI, OMpeeIeHUE BOJOPOIHOTO TMOKa3aTess B pacTBOpax pas-
JMYHOTO COCTaBa; THAPOJIN3 COJIEH; XUMHUUYECKasi KUHETUKA, XUMUYECKOE PaBHOBE-
CU€; OKHUCIMTEIBbHO-BOCCTAHOBUTEIIbHBIE MPOLECCHI; nepuoauyeckud 3axkoH J[.U.
MeHieneeBa, CTpPOEHUE aTOMA; OCHOBHBIE MOJIOKEHUSI TEOPUU XUMUYECKOW CBSI3U,
KOMILJIEKCHBIE coenuHenus. Kimaccudukanus MEeTo 0B KOJIMYECTBEHHOTO aHaIU3a.
Tutpumerpuueckuit ananus. Metoasl HelTpanuzanuu. CtaTucTudeckas oopadoT-
Ka pe3yJIbTaTOB aHaiau3a. TeopeTUYeCKue OCHOBBI OpraHnYecKon xumuu. [Iprembl
U MeTOJIbI paboThl. PUBHKO-XUMHUUYECKHE METOIbl MCCIICIOBAHUS OPTaHUYECKUX
COCIMHECHUH. YTIeBOAOPOAbl. DPYHKIMOHAIBHBIE MPOU3BOJHBIE YIJIEBOJAOPOIOB.
['eTepodyHKIIMOHANBHBIE coenuHeHUs. Ontudeckas uzomepus. [IpupogHbie co-
eauHeHus. [ eTepoIMKInuecKue COeMHEHNS.

OO0masi TpyA0eMKOCTh TUCIHILIHHBL: 252/7 (YacoB/3a4.e/1.)

IIpoMeKyTOYHBII KOHTPOJIBb: IK3aMeH B 1 cemecTpe; IK3amMeH B0 2 cemMecTpe

1. Ileanb ocBoeHMsI AU CIUTLIHHBI

Ilenpro OCBOCHUS AUCUUILIMHBI «XUMUSD) SABIAETCS OCBOCHUE CTYIEHTaMHU
TEOPETUUECKUX U MPAKTUYECKUX OCHOB XUMHUH, YMEHHE HUCII0JIb30BaTh YUEOHYIO U
HAYYHYIO JIUTEpPATypy [JIs MOJYy4YeHUs 3HAHUH, IPUOOpETEeHNEe YMEHUM 1 HABBIKOB
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IIPY BBITIOJTHEHUN JTAOOPATOPHBIX pabdOT MO HEOPraHUYECKOW, aHAIUTUYECKOW WU
OpraHUYeCcKON XMMUH, a TaK)KE 03HAKOMJIEHHE C OCHOBaMU OMOOPTraHUYECKOU XH-
MUHU U UCIOJIb30BaHUEM OMOJIOTMYECKH aKTUBHBIX BELIECTB B CEIBCKOM XO3SUCT-
Be. lucuunnuna ¢GopMHUpYyeT €CTECTBEHHOHAYYHOE MUPOBO33PEHUE YUAlllerocs U
BOOPY>KAIOT €ro TEOPETUYECKUMH U MPAKTUYECKUMH 3HAHUSIMHU, a Tak)Ke BbIpada-
THIBAET Y CTYJICHTOB OTBETCTBEHHOE OTHOIIEHUE K MPUMEHEHHUIO CPEACTB XUMHU3a-
MU B UX OyAylIiel IpaKkTUYECKOM eI TeIbHOCTH.

2. MecTO TMCHUILTHHBI B Y4eOHOM Tpoliecce

JucuuminHa «XuMHsh BKIIOYEHA B 00s13aTE€NIbHYIO YacTh NUCIUIUINH y4eO-
HOro aHa. JucuumimHa «XuMush» peanus3yercsi B COOTBETCTBUU ¢ TpeOOBaHMUSI-
mu OT'OC, OIIOIT BO u Yuebnoro miana no Hampasienuto 19.03.02 — «TexHo-
JIOTHS TPOJYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPhS».

JlucuunnuHa «XuMUsD» SBJSETCS OCHOBOMOJIATAIONICH JJIsi U3Y4YEHUS Clie-
OYIOMIUX JUCHUIUIMH: «MHKpoOronorusy, «Konorus», «be3onacHOCTh KU3He-
JeATeNIbHOCTHY, «bHoXuMus», «BHOXUMHS PACTUTEIBHOTO ChIPbSi U TPOJIYKTOB
ero nepepadoTkuy», «bnoxumust 3epHa U IPOYKTOB ero nepepadbotkuny», «IlumieBas
XUMUSD» U OP.

OC0OEHHOCTBIO TUCHUILIIUHBI SBJISIETCS CBSI3b XUMUYECKUX 3HAHUN U HaBBI-
KOB C KOMIUJIEKCOM MPO(ECCUOHANBHBIX 3a/lad MO TEXHOJOTUHU IMPOU3BOJICTBA U
XpaHEHUs MPOAYKTOB MMUTAHUS U3 PACTUTEIIBHOTO CHIPHSI.

Pabouast nporpamMmma AUCHMIUIMHBI « XUMUS» 711 HTHBAJIUIOB U JIUI C Orpa-
HUYEHHBIMH BO3MOKHOCTSMHM 370POBbs pa3padaThIBACTCS MHAMBUIYAIBHO C y4e-
TOM OCOOEHHOCTEH NCUXO(PHU3NYECKOTO Pa3BUTHUS, WHIAUBUIYAIBHBIX BO3MOKHO-
CTE€H M COCTOSTHUS 3I0POBbs TAKUX O0yUYarOIIMXCH.

3. IlepeueHnb MIaHNPYEeMbIX Pe3yJIbTATOB 00yUYeHHs MO JUCHHUILIUHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOECHUS 00pa30BaTeIbHOM
NPOrpaMmblI

N3yyenue naHnHoW y4eOHOW AMCIMIUIMHBI HAPaBJICHO Ha (HOPMUPOBAHKE Y
0Oy4JaronIMXcsi KOMIETSHITNH, MpeJICTaBJICHHBIX B Tabyuiie 1.

4. CTpyKTypa M coJep:KaHue AUCHUITUHDI
4.1 Pacnipenesienre TPyA0€MKOCTH AMCHUIUIMHBI 10 BUIaM padoT 1Mo ceMecTpam

OO6miast Tpya0EMKOCTh AUCHHUIUIMHBI COCTABISAET / 3ad.el. (252 4acoB), UX
pacrpe/eneHye o BujaaM padoT B IBYX CEMeCcTpax MpeACTaBiIeHO B Ta0auIe 2.



TpeﬁoBaHnﬂ K pe3yJibTaTaM 0CBOCHHUSA y‘lEﬁHOﬁ AUCHUITIJIMHBI

Tabmuna 1

JUISL peIIeHus 3a/1a4
npo¢ecCuOHAITBHON
JeSITeNIbHOCTH

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

XUMUYECKUMU COECUHEHUSAMH,
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 7S pELICHUS
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 MaTePHAIIbI K | OCHOBHBIMHU IIPUEMaMHU
pUPYET 3HAHUE OC- |HOBHBIC AJITOPUTMBI PEIICHUS |3AIMUTE UCCIICOBATEIb- paboThI B XMUMHYECKOH
HOBHBIX 3aKOHOB M |IPaKTUYECKHX 3aJad; CIIOCO-|CKOW PabOThI, 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
JUMBIX JIJISl PEIICHUS | CTPOCHHE MOJICKYJI OCHOBHBIX | (DHKAITMM 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
CrocoGeH mpHMEHSTH HAJIBHBIX TPYII W UX B3aUM-
OCHOBHBIE 3aKOHBI 1 HOT'O paCIOJIOKCHNA
METOIbI HCCIICIOBAHNI OIIK-2.2. Ucnionb- | OCHOBHBIE IIPaBHJIa padOTHI C  |TOTOBUTH PACTBOPHI 33/1aH- | HABBIKAMHU PaOOTHI B
OITK — 2| ecrecTBeHHbIX Hayk | 3YET 3HAHHs OCHOB- | BPE/IHBIMH U TOKCHYHBIMH HOTO COCTaBa M MPOU3BO- | XUMHUYECKOU J1abopaTo-

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

OIIK-2.3. Brnageer
HaBBIKAMU T€OpETUYC-
CKOTO H DKCIIEPUMEH-
TaJIbHOI'0 MCCIIeI0BA-
HHSL 00BEKTOB TIPO-
(heccroHaNbHON Nes-

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

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

KOMMYHHUKaTHBHBIMH
YMEHUSIMU; HABBIKAMH
paboThI ¢ KOMIIBIOTEP-
HBIMH XUMUYECKAMHU
porpaMMaMu




TCJIIBHOCTH

|

HITH CUCTEMHBI MOJI-

X04 AJid pClICHUA I10-
CTaBJICHHBIX 3aJa4

HAJIBHBIX TPYII M UX B3aUM-
HOT'O PaCIOJIOKCHUS

HCCIICAOBaHUA

No Kon Coneprxanue | e e B pesynbrare nuzydeHus: yueOHON AUCIUIUIMHBI 00yJarONUecs JOJKHBI:
KOMIIe- | KOMITETeHIUHU (KM eé N
/11 MEeTCHIINH 3HaTh YMETh BIIaJICTh
TEHIIUN YaCTH)
2. VYK-1.1. Ananu3u- OCHOBHBIC QJITOPUTMBI pellie- | TOATOTOBUTh MAaTEPHANIBI K | OCHOBHBIMH ITPUEMaMH
pyer 3amady, BeIe- |HUS  NPAKTUYECKUX  3a/ady; |3allUTe UCCIIC0BATEIb- paboThI B XUMHYECKOH
s ee 0a30BBIE CO- | CIMOCOOBI CTaTUCTUYECKOW 00-|CKOM paboThl, MPECTaBUTh |J1a00paTOpUH, CTAaTUCTH-
CTaBJISIOIINE, OCY-  |pa0OTKH pEe3yJIbTaTOB AaHAJU- | Pe3yJbTaThl UCCIICOBAHN; | UECKUMHU METOIaMH 00-
IIECTBJISET ICKOM-  |3a; CTPOCHHE MOJICKYJI OCHOB-|pEIlaTh 3aJa49 110 UACHTH- | paOOTKU PE3YJIhTATOB
CriocoOeH oCyIIecTB- | MO3ULMIO 3a1a41 HBIX KJIACCOB OPraHUYECKHUX | (PUKaUU OpraHuYECKUX AKCIICPUMEHTOB; aHAJIH-
JISATh TTOMCK, KpUTHYC- COCIMHCHHUH, 3aBUCHUMOCTb | COETMHEHUM C UCTIOIh30Ba- |30M HAYYHOU U CIICIH-
CKHI aHaJIN3 ¥ CHHTE3 XUMHUYECKUX CBOWCTB COEIH-|HHEM XMMHYECKHUX U (PU3U- |aJIbHOM JINTEpaTyphI
YK -1 | undopmanuu, npume- HEHUU OT HaMM4us (PYHKIHO- | KO-XUMHUYECKHX METOJIOB

VYK-1.3. Paccmatpu-
BaeT BO3MOXKHBIC
BapHaHThI PELICHUS
3aJ]auu, OLIEHUBask UX
JOCTOWHCTBA U He-
JOCTaTKH

OCHOBHBIC 3aKOHbI XUMUU,
TpeOOBaHHMs K MOrOTOBKE
MMPE3CHTAIMOHHBIX MaTCpUa-
JI0B, TpeOOBaHHS K TIPOLIEType
3aIUTHI UCCIIEI0BATEIBCKUX
pabot

UCIIOJIB30BaTh CTAHIAPTHOE
porpaMMHoe o0ecreyeHue
Y TIAKEThI IPUKIIATHBIX
KOMITBIOTEPHBIX XUMHUYE-
CKHX IIpOrpamm

KOMMYHHUKATHBHBIMU
YMEHUSMH; HABBIKAMH
paboTHI ¢ KOMITBIOTEP-
HBIMH XHMUYECKUMHU
nporpaMmmamMu




Tabmura 2

PacnpenesieHue Tpy10éMKOCTH TUCHMILUIMHBI 0 BUIAM padoT MO ceMecTpam

TpynoémMmkocTb
Bup yueOHoi1 padoThI aac B T1.4. o cemecTpam
) Nel No2
OO0mast TpyA0€MKOCTh JUCITUIUIHHBI 110 Y4EOHOMY 252 108 144
TUIaHY
1. KonrakTHas pa6ora: 136,8 68,4 68,4
AynuTopHasi pa6ora 136,8 68,4 68,4
8 MoMm uuce:
nexyuu (J1) 50 34 16
nabopamopnvle pabomul (JIP) 32 16 16
npaxmuyeckue 3ausmust (113) 50 16 34
KOHCYIbMayuu nepeo dK3aMeHOM 4 2 2
KOHMAKMHAsL paboma Ha npomMed’Cymo4HOM KOH-
mpone (KPA) 08 0.4 0.4
2. CamocTtosiTtesqibHasi padora (CPC) 115,2 39,6 75,6
camocmosmenvHoe uzyuenue paz0enos, Camonoo-
20moeKa (npopabomka u no8mMopeHue 1eKYUOHHO20
mamepuana u mamepuana y4eOHuKo8 u y4eoHvlx S7 15 42
nocooutl, n0020MmosKa K 1a60pamopHuIM 3aHAMUAM,
KOJLOKBUYMAM U M.O.)
Iloozomoska K sx3ameHy (KoHmpoib) 58,2 24,6 33,6
Bus npomMexyTouyHOro KOHTPOJIS: OK3aMeH DK3aMeH
4.2 Conep:xxanme TMCIUTIIAHBI
Tabmuma 3
TemaTuyeckuil IJIaH Y4eOHOM U CHUILIMHBI
HanmenoBanue AynuTopHasi padora Bieayiutopna
pa3aesioB U TeM Bcero JI JIP 3 IIKP
. s1 padora CP
AUCHMILINH (YKPYTTHEHO)
Paznen 1 «Teopernueckue 65 30 14 - 11
OCHOBBI HEOPTaHUYECKOU
XUMHD)
Paznen 2 «OcHOBBI 16 4 2 - 4
AHATUTHYECKON XUMUM)
KoHncynbTanus nepen 2 - 2 -
HK3aMEHOM
KonTakTHas pabora Ha 0,4 - 0,4 -
IPOMEKYTOYHOM
koHTpose (KPA)
[ToaroToBka K 3K3aMeHy 24.6 - - 24,6
(KOHTPOJIB)
Bcero 3a 1 cemecTp 108 34 16 2.4 39,6
Pasgen 3. OcHOBEI 15 - 3
OpPraHUYECKON XUMUU
Pasnen 4. Yrnesonopomst 25 - 10
paanen S 40 12 - 14
VHKITMOHAIILHBIE




HaumenoBanue AyautopHasi pa6oTa
pa3iesioB U TeM Bcero JI JIP 113 IIKP
JMCUMILINH (YKPYITHEHO)

BueayauropHa
s1 padora CP

IPOU3BOJIHBIC
YIJIEBOJIOPOJIOB

Paznen 6.
I'erepodyHKIIMOHAIBHBIC 14 4 - 4 - 6
COCIMHCHUS

Paznen 7. Ilpuponnsie
COEIMHEHUSI 14 2

Koncynbranus nepen 2 - 2
HK3aMEHOM

Konmaxmmnas paboma na 0,4 - - - 0,4 -
NPOMEINCYMOYHOM
konmpoae (KPA)

[ToAroTOBKA K DK3aMEHY 33,6 - - - - 33,6
(KOHTPOJIB)

Bcero 3a 2 cemecTp 144 16 16 34 2,4 75,6

Hroro no pucumminne 252 50 32 50 4,8 115,2

Cemectp 1

Paznen 1. «TeopeTruyeckue 0CHOBbI HEOPraHUYECKOM XUMMID)

Tema 1. «OCHOBHBIE IOHATHS U 3AKOHBI XUMHM

OcHOBHBIE 3aKOHBI CTEXHOMETPUH. Moib. XUMUYECKUI SKBUBAJIECHT, (PAKTOP
DKBUBAJICHTHOCTH, MOJISIPHAs1 Macca DKBUBAJICHTA.

Tema 2. «PacTBOpBD»

[Tpuunnbl 00pa3zoBaHus pacTBOPOB. PacTBOPBI CHIIBHBIX U CHAOBIX AIEKTPOIIU-
ToB. CriocOOBI BBIPAKEHUSI COCTaBa pacTBOPOB. B3anumoeiicTBe MOHOB B pacTBOpax
CHWJIBHBIX JJIEKTPOIUTOB. AKTUBHOCTh M KO3 (UIIMEHTHI akTUBHOCTU. MoHHas cuia.
3akoH pazbasnenus OctBaibaa. KoHnctanra u crenenp auccounanuu. pH pactBopa.
Omnpenenenue BomopoaHoro mokazatens. Unnukatopel. bydepusie pactBopsl. ['ua-
ponu3 coneid. Tunsl ruaponusa. KoncranTa u crenens rugponusa. Onpenenenvne pH
B PAaCTBOpAax COJIEH.

Tema 3. «CkopoCTh M DJHEpPreTMKa XHUMHUYECKHUX peakiuid. XUMHYECKOE
PaBHOBECHUE»

CkopocTh XMMHMUYECKUX peakuuid. PakTopbl, OT KOTOPBIX 3aBUCHT CKOPOCTH
peakuuu. 3akoH AeicTByrommx Macc. [lpaBuno Baut-I'odpda. Vpasuenue
Appennyca. DHeprus aktuBaumu. Kartanms. Xumudeckoe paBHoBecue. KoHcTaHTa
paBHOBECHUS U €€ 3aBUCUMOCTH OT pa3iudHbiX Gaktopos. [Ipuniun Jle [laTense.

Tema 4. «Ctpoenue aroma. Ilepmoamueckas cucrtema. XuMUYECKas CBS3b.
KomIiekcHbIe COeTMHEHUS»

Crpoenue atoma. OCHOBHBIE XapaKTEPUCTUKHU aTOMOB. Aapo aroma. HykIIOHBI.
OnexkTpoHHOE cTpoeHue artoma. KBaHTOBbIE uHcia 370eKTpOHOB. (OCHOBHBIE
KBAaHTOBblE 3aKOHBL. PacmpezneneHue odynekTpoHOB 1o opOutamsMm. IlpaBuio
KneukoBckoro.  Ilepmoamueckuii  3axkoH .M.  MengeneeBa.  Crpykrypa
MEpUOANYECKON cHCTEMBbl. (CHOBHBIE XapaKTEPUCTUKH aTOMOB: IOTEHIMAI
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WOHU3aLHH, CPOACTBO K AJIEKTPOHY, IEKTPOOTPHULATEIBHOCTh. XUMUYECKasH CBA3b.
Tunel xumMuueckoil cBsa3u. OCHOBHbIE XapaKTEPUCTUKA XMUMHYECKOM cBsA3W. [[nuHa,
sHeprusd cBs3u. [loHsTHE 0 TMOpUIU3ALIIN.

Tema 5. «OKUCTUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIUM

Crenenp  okucineHus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE peakuu:
ONpENEIICHNE W THUIIbl PEeaklUMil. DIJIEKTPOJIHBIM MOTEeHIHal. YpaBHeHue HepHcra.
Baxueimme oOKHCIMTENM U BOcCTaHOBUTenu. Merton mnoiaypeakuuii. Pacuer
ANEKTPOABUKYIIEH CUIIbI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI.

Tema 6. «XuMuUs 37EMEHTOBY

CpaBHuUTENbHAsT XapaKTEPUCTUKA XHUMHYECKHUX CBOMCTB 3jieMeHTOB |-IVA
rpynil. OJNEKTPOHHAs CTPYKTypa M CBOMCTBA IICJIIOYHBIX W IIEIOYHO-3EMEIBHBIX
meramioB. OcHoBHble peakumd. Mg® u Ca®* B KuBOil KIeTKe, POjib MarHus B
xiaopopume, Mg® u Ca®* B (epMEHTATHBHBIX pPEAKIMAX; KECTKOCTH BOJIBI,
W3BECTKOBAHUE U TMIICOBAHUE MOYB. DJIEKTPOHHAsI CTPYKTYpa U CBOMCTBA 3JIEMEHTOB
I11. Bop u anmromunuii. OCHOBHBIE peakUuu. XapaKTepucTuka nemMeHToB |V rpynmsl.
VYriepon u ero XuMU4EeCKUue CBOMCTBA.

DJNeKTpOHHAs CTPYKTypa 371€MEHTOB VA- rpylIbl U €€ CBA3b C XMMHUUYECKUMU
CBOMCTBaMH. XUMHUS a30Ta, OCHOBHBIE COEIMHEHUS, KiIoueBble peakuuu. [Ipodiema
CBSI3aHHOTO a30Ta. A30THbIE ya00peHus. Xumusa gocdopa, OCHOBHbIE COCAUHEHUS,
KJIto4ueBble peakiuu. PocopHble yIoOpeHHs. DIEKTPOHHAS CTPYKTypa 3JIEMEHTOB
VI rpynnsl u ee cBA3b ¢ XMMHUYECKUMHU cBoMcTBaMu. Kuciopon u cepa. OCHOBHBIE
COEIMHEHMSI, KJIFOUEBbIE peaklnu. JIEeKTpOHHas CTpYKTypa 31emMeHToB VI rpynmnel u
€€ CBiI3b C XUMUYECKHUMH CBONCTBaMH. ['ajJOreHbl: OCHOBHBIE COEIMHEHHS U
KJItoueBble peakiuu. OcoOeHHOCTH XMMHHM (PTOpa M OTIMYMS OT XHMHUH XJIOpA,
OpomMa, Hoja.

Paszpnes 2. «OCHOBBI AaHAJIUTHYECKON XUMUN»

Tema 7. «MeToabl TATPUMETPUUYECKOTO aHaIM3a. KHCIOTHO-OCHOBHOE TUTPO-
BaHME» 3aKOH 3KBUBAJICHTOB; TEXHHKAa TUTPOBAHMS; CHOCOOBI TUTPOBAHMS; CTaH-
JApTHBIE BEILECTBA; TPeOOBaHMS K CTaHJAPTHBIM BEIlECTBAaM; CTaHIapTHHIE pPacTBO-
pbl; IEpBUYHBIE CTAHJAPTHBIE PACTBOPHI; BTOPUUHBIE CTaHAAPTHBIE PaCTBOPHI; pado-
YK€ pacTBOPHI; CTAHJAPTU3UPOBAHHBIE PACTBOPHI; TPEOOBAHUS K PEAKLUSAM; IIpUMeE-
HSIEMBIM B TUTPUMETPUUECKOM aHAJIN3€; OCHOBHBIEC CTaHJIApTHbIE U paboune pacTBO-
PBI B KUCJIOTHO-OCHOBHOM TUTPOBAHMUH; BEILIECTBA, ONPEAEIISIEMBIE METOJJOM KHCIIOT-
HO-OCHOBHOT'O TUTPOBaHHUSA; (PUKCUPOBAHHE TOUYKU SKBHUBAJICHTHOCTH, BHIOOp MHAM-
KaTopa; MPUTOTOBJIEHHE PabOYMX PAaCTBOPOB XJIOPOBOJAOPOJHOW KUCIOTHI M THIPO-
KCHJIa HaTpusl; MPUTOTOBJIEHUE CTAHJAPTHOIO pacTBOpa KapOOHATA HATPUS; CTaHIap-
TU3aIMs paboYnX pacTBOPOB; OMpEEICHUE COAEPHKAHUS XJIOPOBOJIOPOJHON U (oc-
dbopHOI KUCIIOT B pacTBOpax; onpe/iesieHne KapOOHATHOM KECTKOCTH BOJIBI.

Tema 8. «Cratuctuyeckas oOpaboTka pe3ynbTratoB». IlpencraBienue
pe3yibTaTOB B TUTPUMETPUUYECKOM aHAJIU3€; TEOpHUs OMIMOOK: OMMOKH MeTona,
WHIUKATOPHbIE OIMOKH, CUCTEMAaTUYECKHE U ClydaiHble omMOKM. MaTteMaTtuyeckast
00paboTKa pe3ybTaToOB aHAIN3A.

Cemectp 2

Pa3nen 3. «OCHOBBI OPraHU4YecKO XUMUM)

Tema 9. «TeopeTnueckue OCHOBBI OPTaHUYECKON XUMUM
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OCHOBBI TEXHUKH 0€30MacCHOCTU MpHU paboTe C OPraHUYECKUMHU BEIECTBAMHU:
paboTa ¢ rOprOYMMH BEIIECTBAMM, IIEpBasi MOMOILb IPHU 05KOrax U OTPaBIECHUSX, TY-
HICHHE MOXapoB, pad0Ta C B3pHIBYATHIMH BEUICCTBAMH, C)KaThIMH Ta3aMH M BaKyy-
MOM.

Oco0eHHOCTH COeAMHEHUN yriaepoja, uX MHOTooOpasue, posib B KUBOW IMpHU-
pOAE U MPAKTUYECKOUN eI TEIbHOCTH YEIOBEKA.

[Ipeamer opranuveckoil xumuu. CBsi3b OPraHUYECKOM XUMHUU C OMOJIOTHEH,
MEJIULIMHOM, CEIbCKUM XO35UCTBOM. OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUUYECKOTO
CTpOEHUs Oprannueckux coenuuenuii (A. M. bytiepoB). ['oMonorust u romosioruye-
CKHE psAIbl B OPTaHUYECKOM XMMHHU. YTIEBOJOPOIHBIN panukan. BaxHeimume QyHk-
LMOHAJIbHBIE Ipynnbl. M30Mepust ckenera u n30Mepus, CBsI3aHHAs C U3MEHEHUEM I10-
JoxeHus 3amectutens. OduuuanbHas MEXKIyHApOoaHAs CHCTEeMaTH4YecKass HOMEHK-
JaTypa opraHudeckux coequneHuit — Homenkinarypa |UPAC (MIOITAK).

THUbl XUMAYECKHUX CBSI3€M B OPraHUYECKUX COCIUHEHUAX. IOHHAs, KOBAJIEHT-
Has, TOHOPHO-aKLENTOPHAs, CEMUIIOJIIPHAsL, BOJIOPOIHAS CBS3U.

DIIEKTPOOTPULATENBHOCTh 1O [lonuHry, moasapHOCTE CBsi3u. CTpPOCHHE DIICK-
TPOHHOM O0O0JIOUKM aToMa yriepojaa. ATOMHBIE U MOJIEKYJIsIpHbIe opOouTanu. [ 'ubpu-
nu3aivsi. ATOMHbBIE OpOUTAIM S-TUTIA U P-TUIIA, G- U T-CBA3U. UHIyKTUBHBIN dhDEKT
u 3pdexr conpsxeHus. ['OMOTUTHUECKUH M TE€TEPOJIMTUYECKUN pa3pbIiB CBS3H.
DHEprus CBSI3H.

[loHsiTHE O MEXaHU3ME PEAKLMH: PEAKIMH PAAUKAIBLHOT0, HYKJIEO(UIBLHOTO U
anekTpoduiibHOrO 3amelienus. IlepexonHoe cocTosHue.

Tema 10. «Oprannueckue BeriecTBa 6uochepony

[Tpupoansie razel, TOpd, KaMEHHBIN yrojiab, HEPTh KaK UCTOUHHKUA OpraHuYe-
CKMX COCIMHEHUW ISl MPOMBIIUIEHHOCTU. [IpoucxoxaeHne, XuMUYEeCKUNU COCTaB U
nepepadoTka HedTu. Baxkueimue HedTsHble TpOAyKThl (OCH3UH, PEAKTUBHOE TOTI-
JIMBO, KEPOCHH, CMa304YHbIe Macja, nmapaduH) U ux npuMenenne. OKTaHOBOE U IIeTa-
HOBOE 4MCla. AHTUAETOHATOPbI. KpEeKHHT U KaTaIUTUYECKUE MPEBPAILCHHS YIIIEBO-
noposioB HedTu. DHepreTuueckuit kpusuc. Kpyroodopor yriepoaa B npupoje. Hc-
KYCCTBEHHasl MUIIIA.

Pa3nen 4. «YriieBogopoab»

Tema 11. «AnkaHb»

IlepBoe BaJCHTHOE COCTOSHHE aTOMa YIIepoja: Sp -rubpummsamms. Koa-
JIEHTHAs CBSI3b, MPUPOJIa U CBOMCTBA MpocToil (curma) cpszu. [lonarue o koHpopma-
uuu. ['omonornueckuit psaa u ero odmas dpopmyina. 'omonoruueckas paznocts. M30-
Mepus. IlepBUYHBINA, BTOPUYHBIM, TPETUYHBIM U YETBEPTUYHBIM aTOMBI YIJIEPOJA.
Homenknatypa tpuBuanbHas, panuonainbHas u MIOITAK. Pagukans! (ankuiibl): or-
penenenue u Ha3zBaHusa. Haxoxaenue ankanoB B mpupoje. Ob1ue crnocoos! noityye-
HUSI QJIKAHOB M3 TaJIOT€HIIPOM3BOJHBIX, CIUPTOB U HENPEAEIBbHBIX YIJIEBOJIOPOIOB.
du3nyecKre CBOMCTBA. XUMUYECKHE CBOMCTBA aJIKAHOB.

Tema 12. « ATKeHBI»

Tema 12. « ATKeHBD»

BTOpoe BaJeHTHOE COCTOSHHE aToMa YIJepoia: Sp -THOpHIM3alus. Diek-
TPOHHAs TPUPOJA, TEOMETPUS U CBOMCTBA JBOWHOM CBS3U. [ OMOJIOTMYECKUU DS,
oOmiast ¢opmysia, HOMEHKJIaTypa U M30MEpHUsS LIEMH, MOJOKEHUS JTBOMHOM CBSI3H.
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Cnoco6b1 momyuenus. Gusndeckre cBocTBAa. XUMHUECKHe cBoWcTBa. [lomoxuTens-
HBIA ¥ OTpULIATENbHBIN HHAYKTUBHBIN 3P dekT. [IpaBuno MapkoBHUKOBa U €ro 00b-
scuenue. [lepexucHeiil apdext Xapama. ['omMo- u rereponuTuyeckuil pa3pbiB KOBa-
JIEHTHOU CBsi3U. Peaknus nuc-okucneHus no Barnepy. O30HUpOBaHHME U €ro 3Haye-
HUE€ B YCTAaHOBJICHWU CTPYKTYpHI BellecTBa. [lonumepusamnus: cryneHdaras, HenHas
u tenomepuzanus. [Honmstunen. I[lomunponunen. [IpumeHeHrne nmoauMepoB B MpoO-
MBIIJIEHHOCTH, CETbCKOM XO03UCTBE U OBITY. DTUJIEH KaK (PUTOTOPMOH.

Tema 13. « ATKUHBI»

TpeTbe BaJIeHTHOE COCTOSIHME aToMa yriiepoja: Sp-rubpuausanus. AleTuiie-
HBI, UX TIOJNyYeHUE U TeXHUYECKoe MmpuMeHeHue. Ocobble CBOMCTBA TPOMHOM CBSI3U
YTIEPOA-YIAepoa. XMMUYECKUE CBOMCTBA AJKWMHOB: PEAKLUU MPUCOCINHEHUS U pe-
aKIMK C y4aCTHUEM aleTUIIEHOBOIO atoma yriepoaa. [Ipumenenue anernnena. Mero-
JIbl UJICHTU(DUKAIY AIIKUHOB.

Tema 14. «JlueHbl»

byraguen (AMBUHWII), W3OIpPEH, XJOPONPEH; MX MPOMBILUICHHBIA CHUHTE3 H
npumeHeHue. ConpsoKeHHbIE JIBOMHBIE CBSI3M M HMX ocoOble cBoictBa (1.,4-
npucoenHenne). dpdexT conpsxeHus, noaumepusanus AueHoB. [lonstue o crpoe-
HUU NPUPOIHOIO Kay4dyKa. JIMBUHUIIOBBIN M U30MPEHOBBIM CUHTETUYECKUE KAYUIyKH.
[ToHsiTHE O MMHEHHBIX U MPOCTPAHCTBEHHBIX Mojaumepax. HuskoremneparypHas no-
auMmepusanud. Bynkanuzanus kaydyka. Comnonumepsl. Metoasl HIASHTHPHUKAIUH
JIVE€HOB.

Tema 15. «ApeHbI»

ApomMaTuyHOCTb, npaBuio Xtokkens. [lonsatue o pezonance. Homenkiarypa u
M30MEpHsl YIIIEBOJIOPOJOB psifa OeH3zona. Meroasl noinyueHus. Ou3nyeckue CBOUCT-
Ba. DJEKTPOPUIBHOE 3aMEIlIeHHE. DIEKTPOHOJOHOPHBIE U AJIEKTPOHOAKILIEITOPHBIE
3aMeCTHUTEeNN; UX Hanpasistoniee BnusiHue. [louarue 06 addexre conpskeHUs: U UH-
TyKTUBHOM 3 dekre. Teopus 3amenienus: B 0eH30ibHOM saape. CoriiacoBaHHas U He-
COTJIACOBAHHASl OpHEHTAIMA. MexaHu3M peakuuy U NEPEXOOHBIE COCTOsSHMS. Peak-
MU TaJOreHUPOBAHUS B sIIPO U OOKOBYIO Lenb. MIHCEKTUIIMIBI.

Pa3nes 5. « DyHKIHOHAJbHBIE IPOU3BOHbIE YIJI€BOA0OPOA0B»

Tema 16. «["asioreHonpon3BoAHbIE YIIIEBOAOPOA0B. CIIUPTHI U (PEHOIIBI»

Knaccuduxkanus, nzomepuss 1 HoMeHKIaTypa. O01mume crnocoObl MONTydeHUs:
raJIOTEHUPOBAHUE YIIEBOAOPOI0OB, 3aMEIEHNE THIPOKCUIIBHONW I'PYIIIIBI HA TaJIOreH,
MPUCOEIMHEHNE TAJIOTEHOB 0 KpaTHBIM CBs3siM. MuaykTuBHbIM 3¢ dexT. [lonyuenue
dTopnpousBoaHbIX. IToHATHE O peakuusax HykieopuibHOro 3amenienus (Syl, Sy2).
XUMHUUYECKHE CBOMCTBA MOHOI'aJOT€HONPOU3BOAHBIX aJIKaHOB. [[u-, Tpu- U mosura-
JIOT€HOMPOU3BOIHBIE YTIIEBOJOPOAOB. XUMHUUYECKHE OCOOEHHOCTH rajioreonpon3Bo/I-
HBIX C HECKOJIbKHMHM aTOMaMH TaJIOr€Ha y OJHOTO YIJIEPOJHOro aroMa. MeTogsbl
UJCHTU(UKALIIH.

Juxiopatad, xiaopodopM, Hoaodopm, GpeoHsl; UX MPUMEHEHHE. XUMUYECKUE
CBOMCTBA TaJIOTEHOIIPOU3BOIHBIX HENPEAEIbHBIX YriIeBOA0POa0B. OTiMune B MOBE-
JICHUM TaJOreHa, HaXxOASLIErocs MpU aToOME yriiepoJa C JIBOWMHOM CB3bI0. XJIOpH-
CTBI BUHWJI, TPUPTOP- U TETpaTOPITUIICHBI, X TOTUMEpU3alus u 3HaueHue. [lna-
ctuku. Tednon. Cunkonsl. Hanomuureny, miactuukaTopsl, CTaOUIN3aTOPHI.
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XUMUYECKUE CBOMCTBA TAJION€HONPOU3BOJAHBIX apOMATUYECKUX YTIIEBOIOPO-
JI0B. 3aBUCUMOCTb aKTUBHOCTH TaJIOT€HA OT €r0 MOJIOXKEHUS B ape Uiu OOKOBOII 11e-
nu. [IppuMeHenne ranoreHonpon3BOIHBIX B CEILCKOM XO3SIMCTBE.

Crouptel U ¢enonbl. Omnpenenenue u kinaccudukanusa. IIpenensHbie 0mHO-
aTOMHbIE CUPTHI (ankorosnu). ['oMooruyeckuil psii, U30MEpHUs U HOMEHKIIATypa.
CriocoObl MOJTy4eHUs U3 MPEJETbHBIX U ATUICHOBBIX YTI€BOJI0POIOB, TAIOTCHIPOU3-
BOJHBIX, CJIOXHBIX 3(PUpPOB, KapOOHWIBHBIX coeluHeHUul. Pu3nuecKkue CBONCTBA.
Acconuanus u BOJIOpOJHBIE CBSI3U, UX BIUSHUE Ha (PU3MUYECKHUEe CBOMCTBA. XUMUYE-
CKHUE peakuuu (PyHKIMOHANBbHON Tpynmbl. OKHCIIEHHE MEPBUYHBIX, BTOPUYHBIX U
TPETUYHBIX COUPTOB. Jlermaparanus u aeruapupoBaHue. METHIIOBBIM U ATUIIOBBIN
CIIUPTHI, X MTOJIYYECHHUE U 3HAYCHHUE.

JIByxaTomMHbIe ciupThl (raukoian). M3omepus u HomeHkiarypa. [lonydenue u3
raJOreHIPOU3BOAHBIX M HENPENENbHBIX YIVIEBOAOPOAOB. (DHU3NYECKUE CBOWCTBA.
XuMHUYECKHE CBOMCTBA. B3anmMHOe BiMAHNE BYX (PYHKIIMOHAIBHBIX TPYIIIL.

OTUNEHrMKOJb. OKUCh 3TWICHA. DTWICHXJIOPruApuH. Jnokcan. X cBOUCT-
BA.

Tpé€x- 1 MHOroaTOMHBIE CIIUPTHL. [ IMIEPUH, €ro paclpoOCTpaHEHUE B IIPUPOLIE
U TexHUYeckue crnocoObl nmomyuyeHus. ['nmunepatsl. IIpoaykThl okucieHus riuie-
puHa. ['munepuasl.

®enoubl. CTpoeHHe, HOMEHKIAaTypa U u3oMepus. [IpupoaHbIE MCTOYHHUKU U
CH0cO0bI MOTy4YeHHs] (PEHOJIOB U3 AMUHOB, FaJOr€HIPOU3BOAHBIX U YTIIEBOJOPOIOB.
dusnueckre U XMMUYECKUE CBOMCTBAa. B3aumHOe BiusHUE panukana U (QyHKIUO-
HajubHOU rpymmbl. OTanyue ¢peHosnoB ot cnupToB. DeHonsaTel. [IpocThie U clloXKHbBIE
a¢upsl. BpoMupoBaHue, HUTpoBaHUE U OKUcIeHUE PeHosa. KauecTBeHHbIE peaKIiH.
[Tonsitue o repounmaax: 2,4-nuxnoppeHokcuykcycHas kuciora. Hurpodenoinsl, ux
IIOJIyYEHHE, CBOWCTBA 1 3HaYeHueE. [ [MKpruHOBas KUCnoTa.

JIByXaTOMHbIE U TpEeXaTOMHbIE (PEHOJIbI: MUPOKATEXUH, PE3OPLUH, THAPOXHU-
HOH; UX CTPOCHHE, CBOMCTBA U 3HAYEHUE.

Tema 17. «<AMUHBI»

AMUHBI Kak npousBojHble ammuaka. Homenknartypa. Kondopmanuu npous-
BOJHBIX aMMHUaKa, 0COOeHHOCTH uX u3omepuu. [lonyuenune amunoB. Poibs cBOOO HOIM
AJIEKTPOHHOM Maphl B MPOSIBJICHUH OCHOBHBIX CBOMCTB aMUHOB M KOMILIEKCOOOpa30-
BaHuu. [IpocTpancTBeHHBIE (HaKTOPHI U OCHOBHOCTh. XUMHUYECKHUE CBOMCTBA: aJIKU-
JMPOBAHUE, AUWJIMPOBAHUE, EUCTBUE A30TUCTOM KHUCIOTBHL. YeTBEPTUUYHBIE aMMO-
HUEBbIE OCHOBaHUA. JluaMuHbl. MOHOAMUHBI: METWIAMUH, JUMETUIIAMAH, TPUMETH-
naMuH. CUHTETHYECKHUE MTOJMAaMUIHBIE BOJIOKHA: HEMJIOH, KallpOH.

AMMHBI apoMaTUYECKOro psana. Mzomepus u HoMeHKnaTypa. MeToasl nosyye-
HUs. XUMHUYECKHE CBOWMCTBAa. B3aumHoe BiusiHUE paaukaia ¥ (yHKIIMOHAIHHOM
TPYIIIIHIL.

Tema 18. «OxcocoeTnHEHUI

Omnpenenenue. Homenknarypa. KapOonunsHas rpyiia, ee ctpoenue. [lomyde-
HUE KapOOHUIBHBIX coenuHeHui. CBOWCTBa W peakiuu. Peakiuu ¢ ydacTuem o-
BOJOPOJHOIO aToMa: TrajJloT€HUPOBAHUE, AJIBAOJBHAS M KPOTOHOBAas KOHJIEHCALUU.
OxuciieHre albIeruioB U KETOHOB. CXOJCTBO M pa3MyYM€ AJIbJETUAOB U KETOHOB.
Mertonp! uaenTudukanuu. MypaBbuHbIN anbaeruy (GopManbaeTru, MeTaHalb); TOo-
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JaydeHue u cBoiicTBa. [Ipumenenue B Texuuke u meauimuae. ®opmanus. [Tapadopm.
YKCyCHBIN anbaerui. ALETOH.

benzanpaerun. Paznuure U cXOACTBO apOMaTHYECKUX U adu(aTUIECKUX ajlb-
neruioB. AnietoeHoH U OeH30(DeHOH Kak MpUMEp KETOHOB apOMAaTHYECKOro psi-
na.Butamunsl rpynisl K. [IoHsiTHE O XHHOHAX.

Tema 19. «KapOoHOBBIE KHCIIOTBI»

OnpeneneHue, HOMEHKIATYpa, HW30MEpHUs, DJIEKTPOHHOE CTPOCHHE Kap-
OokcwibHOM Tpynnbel. Me3oMepust anuona. BogopoaHasi cBsi3b B Kuciaorax. Metozsl
MOJIYYeHUS] KUCIIOT (M3 CIUPTOB, aJIbJIETUAOB, raJOT€HONPOU3BOIHBIX U HUTPUJIOB).
CBoiicTBa ¥ PYHKIIMOHAIBHBIE IPOU3BO/IHBIC.

MypaBbunas kucnora. Haxoxnenue B mpupoje. CBOICTBa: OKHCIIEHHUE, JE-
ruaparanud. YKcycHas kuciota. [lonyuenue u3 npesecunsl, cnupta. CBoiCTBa U pe-
akuuu. [lanpMATHHOBAS M CTEaPUHOBASI KACIIOTHI.

[lomyyeHue apoMaTUYECKUX KHUCIOT OKHCIECHUEM OOKOBBIX IIENEH apeHOB.
ben3zoliHas kuciora.

Conm, raJloreHaHruapyIbl, aHTUAPUIbI, aMUAbl, HUTPUJbI, CIOKHBIE 3(DUPHI
KapOOHOBBIX KUCIIOT. XJIOPKApOOHOBBIE KUCIIOTHI.

Cnoxubie >¢upsl. [loaydenne u3 KUCIOT (3TepUUKaLus), aHTUIPUIOB U
XJIOPAHTUAPUA0B. PU3HUECKUE U XUMAYECKHE CBOMCTBA. AMUBI KHCIIOT.

HukxapOoHoBble KucIOThl. OOme Meronsl cuHTe3a. lllaBeneBas, manoHoBas,
SHTapHAas1, TIyTapoBasi U aJUIUHOBAsI KUCIOTHI. AHTUAPUJIBI JTUKAPOOHOBBIX KHUCIIOT.
draneBas kuciaora U3 HapTanuHa. TepedTaneBas KMCIOTa U CUHTETUYECKOE BOJIOK-
HO Ha €€ OCHOBE (J1aBcaH). Jl[pyrue CHHTETUYECKHE BOJIOKHA: KallpOH, HAIOH.

HenpenenbHble KUCTOTBHI. AKpUIIOBasi KUCIOTA, €€ 3QUpbl, HUTpHI. MeTtakpu-
noBas kucioTa. [lnmactmaccsl Ha ux 6a3e (oprerekiio). ymapoBas U MaJeuHOBAs KU-
cnoThl. Paznuuue cBOWCTB reoMeTpudecKnx n3oMepoB. OJenHOBas, TMHOJIEBAS U JIU-
HOJIEHOBAsI KUCJIOTBI.

Pa3nes 6. «['eTepopyHKUMOHAIBLHBIE COETMHEHMSD)

Tema 20. «OKCUKUCTOTHI U OKCOKUCIIOTHI (QJIbJIETHI0- U KETOKUCIIOTHI )

Onpenenenue. N3omepus. Homenknatypa. OOpa3oBaHuE OKCHUKHUCIOT NpU
OMOXMMHYECKOM THUIAPOKCUIMPOBAHUN KapOOHOBBIX KHCIIOT, IPU OKUCICHUU TJIUKO-
Jieii, BOCCTAaHOBJICHUHM KETOKHUCIOT. Jlerunparamus o-, -, Y-OKCUKUCIOT. JIaKTHIbI.
JlakToHbI. BakHele mpeacTaBUTeNIM OKCUKUCIIOT: TJIMKOJIEBAsI, MOJIOYHAS.

OIHOOCHOBHBIE ANBAETUAO- U KETOKUCIOTHI. [ TMOKCHIIOBAs, MUPOBUHOTPAI-
Has, alleTOYKCyCHas W JIEBYJMHOBAs KUCIOTHL. VX MOJydeHHE M XMMHUYECKHE CBOM-
CTBA: BOCCTaHOBJIEHWE, NpeBpanieHue B aMHHOKMCIOTHL. Konpmencanus Kisitzena.
AleToyKCyCHBIN 3(pUp: TayTOMEpHUs, TOJBUKHOCTh BOJOPOAHBIX aTOMOB METHJIEHO-
BOU I'PYIIIBI, KETOHHOE U KUCIOTHOE PACILEIUICHUE.

Tema 21. «Ontuueckasi ©30MepUsi»

OcHOBHBIE MOHATUA. ACUMMETPUYECKUI aTOM Yriiepoja. XHpaiabHble U aXH-
pasbHbIe MOJIEKYJIBL. [1OCKONMOMAPU30BaHHBIN CBET. Y AEIBbHOE BpalllEHUE, MOJISIPU-
METpbl. DHAHTHOMEPHI, palleMathl, paleMudeckue cmecH. [IpoctpancTBennsie dop-
Mysbel Oumepa. Bunnsie kucnorel. opmysia Ouiepa i ONpenesIeHus: Yucia cre-
peounzomepoB. Me3oBuHHas kuciota. Juactepeomepsl. Tpeo- u spurpodopmsl. Crio-
coObl pazieneHus paneMaroB. YaCTUUHBIM U aOCOMIOTHBIM aCUMMETPUYECKUM CHUH-
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Te3. OnTuyeckas aKTUBHOCTh 0€3 acHMMETpHUecKoro aroma yriepoza. [lonstue o
JTUHAMHAYECKOU CTEPEOXUMUU.

Pasznen 7. «IIpupoanblie coeMHEHUsD)

Tema 22. «Jlunuael. Knaccudukarus. XKupbi»

PacnipocTpanenne B mpupojie, coctaB u crpoeHue. Kiaccudukainus >Kupos.
OTnnumne KUIKUX KUPOB OT TBEPIBIX. XUMHUUYECKHUE CBOMCTBA: OMBUJIEHHUE U TUIPO-
reHusanus. [Iporopkanue >xupoB, moauMmepusanus Maceil. [IpeBpamieHue KuIKuX
KUPOB B TBEPbIE. TexHnueckas nepepadoTKa U UCIOJIb30BaHUE. 3HAYCHHE KUPOB U
JIUTTAJIOB.

Mpeina u gerepreHThl. GU3UKO-XUMHUUECKOE OO0BSICHEHUE MOIOLIETO JEHCTBUS
Mbu1a. VICKyCCTBEHHBIE MOIOIIHME CPEACTBA, MpoOJieMa YHUYTOKEHHUS MX OTXOOB.
Bocku, onuda, CHKKaTHBBI.

Crnoxxnple munuasl. DocdaTuabl, JISIMUTUHBI, KedanuHbl. PacipocTpaneHue B
npupoze. CocraB u cTpoeHue. buoornyeckoe 3Ha4eHUe: poib CI0KHBIX JIMITUIOB B
dbopMUpPOBAHUU KJIETOUHBIX MEMOpPaH.

Tema 23. «Caxapa (yraeBobl)»

Pacnipoctpanenue B mipupoje U Ouonorudeckas posib. Kiaccudukarus o
YHUCIIy YTJIEBOAHBIX OCTATKOB, YHUCIY aTOMOB YIJIEPOJa, XapakTepy KapOOHUIbHOU
IPYIIBI, TUITY UKIAYECKON CBSI3U aTOMOB. AJIbJIONIEHTO3bI (prub03a, 1e30Kcuprbdo3a,
KCHJIO3a) U aJIbJIOTeKCO3bI (TJII0K03a, MAHHO34a, TaJlaKT03a); UX CTPOSHHUE U HAXOXK/Ie-
Hue B npupoje. OTKpbITas U uKIndeckas Gopmel (Ha mpumepe rioko3bl). [lupa-
HO3HasA U (pypano3Has ¢opmbl. D- u L-psaasl. R,S-Homenknatypa. MoHocaxapust:
anbA03bl U KeTO3bl. OnTHueckas u3oMepus u TayroMmepusi. OTKpbITast M UKINYECKast
dopmbl. OpyKTO3a KaK NpeCcTaBUTENb KeTo3. CTpoeHue, TayTOMEpUs U CBOWCTBA.
OTauyue oT riaoKo3bl. MeToabl UIeHTU(UKAIUH.

HNucaxapuasl. HeBoccranasnuBaronue (caxaposa). CtpoeHue, CBOMCTBa U 3Ha-
yeHue. BoccranaBnuBaroniye aucaxapuibl: MaiabTo3a, JakTo3a, uemoduosa. Ilomu-
caxapuabl. Kpaxmain, nHysvH 1 riimkored. CTpoeHue u cBoMCTBa. [ 'maponus kpaxma-
na. Pacripoctpanenue B pupoje u 3Hadenue. [lemmonosa (kneruarka). Pacnpocrpa-
HEHUE B MPUPOJIE, CTPOCHUE M XUMUYECKUE CBOMCTBA. [ Mponu3 kierdaTku. Dhupsbl
KJIETYATKU U UX UCIOJIb30BAHUE B HAPOJIHOM XO3SIIICTBE.

Tema 24. « AMUHOKHCIIOTBI U OEITKN»

Omnpenenenue u kinaccudukanus. M3omepus, HomeHkIaTypa. Pacmpoctpane-
HUE B IPUPOJE, METOIbI BBIJICTICHUS 1 aHAJIHN3A.

AMUHOKHCIIOTBL. CIIOCOOBI MOTyYEHUS U3 abJACTUIOB U KETOHOB, FaJIOT€HKAP-
OOHOBBIX KHUCJIOT, HUTPOKHUCJIOT, OKCUMOB WJIM THJIPA30HOB, albJACTUI0- U KETOKHC-
70T. DU3MYecKre U XUMUYECKUEe CBOMCTBA. AMQoTepHas MpUpoJa aMUHOKHUCIIOT.
[Tomunentunabl u 6enku. Pacnpoctpanenue B npupoje. O6pazoBaHue U3 aMUHOKHC-
not. Ctpoenue. IlepBuuHasi, BTOpuUYHasi, TPETUYHAS W YETBEPTUYHAST CTPYKTYPHI
OeJIKOBBIX MOJIeKysl1. MHorooOpa3ue OelKOB W MX pojib B npupoae. KucinoTtHelii u
dbepMmeHTaTUBHBIN ruapoin3. Knaccudukamus 6e1koB. 3aMEHUMBbIE U HE3aMEHUMBbIC
aMUHOKHCIOTHI. [Ipo0iemMa NCKyCCTBEHHOM MULITH.

Tema 25. «I'eTepolMKINYECKUEe COCTUHEHHSI

Knaccuduxanus. [lonstne 06 apoMaTUYHOCTU TETEPOUUKIMYECKUX CHCTEM.
[IaTruneHHpIe TETEPOIMKIIBI C OJHUM TeTepoaToOMOM, UX anuao(GoOHOCTh, CIIOCOO-
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HOCTb K PEaKIHSIM 3IEKTPOPUIBHOTO 3aMEIICHUs B (-TIOJIOKEHHE, B3aUMHBIE Ipe-
Bpaiuenusi (FOpweB). Iluppon kak cTpykTypHas enuHuia noppupunon. [lonstue o
cTpoeHnH xjopoduiuia u remuHa. [lMpuanH Kak MpeAcTaBUTENb MIECTUYWICHHBIX
a30TcoepKalluX IeTEPOLUKIIOB.

4.3 Jlekuuu/nadéoparopHble /MPaKTUYECKUE 3aAHATHS

Tabmuma 4
Conepskanue JIeKIUii/1a00paTOPHOTro NPAKTUKYMA U KOHTPOJILHbIE
MEpONPUATHSH
Hazpanue . Bn
Ne Ne u Ha3BaHMe JIeKIUit/ ®opmMupyembie A Koxa-Bo
paszena, Te- . KOHTPOJILHOI'0
n/n J1a00PATOPHBIX 3aHATHIA KOMIIETeHIINH 4acoB
MBI MEpPONpPUATHS
1 Cemectp 1. Paznen 1. Teopernueckue 0CHOBbI HEOPraHUYECKOH XUMHH 54
Tema 1. Jlexuwmst Ne 1. «OcHOBHBIE 3a-
OcHOBHbIE KOHBI cTexuoMerpuu. [lonstue
MOHSATHUS U XUMHUYECKOTO SKBUBAJICHTA. - 2
3aKOHBI XU- @PakTOp 3KBUBAJIEHTHOCTH
MUU
Tema 2. Pac- | Jlekius Ne 2. [Ipuunns o6pa-
TBOPBI 30BaHusA pacTBOpoB. Kauecr- 9
BEHHbBIE U KOJIMYECTBEHHBIC
XapaKTEPUCTUKU PACTBOPOB.
[Ipaktuueckoe 3anstue Nel. 3armuTa 1a0o-
CriocoObI BEIpaKEHHSI COCTaBa paTtopHOM pa-
pacTBOpOB. 0OTbI, UHIH-
JlabopaTtopHas padota Ne 1. BHUIyaJIbHOE 4
«IIpuroroBiieHre pacTBOPOB 3a/laHue, KOH-
3aJIaHHOTO COCTaBa» TpOJIbHAS pa-
6ota
Jlexnuu Ne 3-4. CuibHBIE U VK-1
cialble 251eKTpoauThl. Boma !
o OIIK-2
Kak cnadbiii anekrponut. Mon- 4
HOE NPOU3BEACHUE BOIBIL. Bo-
JOPOAHBIN MTOKa3aTenb. by-
(epHbIE pacTBOPHI.
[IpakTuueckoe 3ansTue Ne2.
CuiibHBIE U ClTa0bIe 2JIEKTPO-
3ammra J1abo-
THTBL. aTOPHOM pa
[IpaxkTnueckoe 3ansTue Ne3. patop P
0OTBI, HHIU-
Omnpenenenue pH B pacTBOopax
N BHIyaJIbHOE 6
KHUCJIOT U OCHOBaHH. saatme, KoK
JIaGoparophas pabota Ne 2. ’
TPOJIbHAS pa-
«IKCIIEPUMEHTAIIBHOE OTIpe- 6ota
JIeJIEHUE BOJIOPOIHOTO TTOKa3a-
TEJs»
Jlextust Ne 5. T'maponus coneit - 2
[TpakTrueckoe 3anstue Ne4. 3amuTa jJado-
I'mpponus cosen. paTopHOU pa- 4

JlaboparopHast pabota Ne 3.

OOTBI, HHIU-
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Ne Haspanue Ne u Ha3BaHMe JIeKIUit/ ®opmupyembie Bux Koa-Bo
n/m | PA3Aeaa, Te- J1a0OPATOPHBIX 3aHATHIA kommerenmun | R POARHOTO -, on
MBI MeponpHuATHSA
«M3ydeHus BIUSHUS TPUPOIBI BHIyaJIbHOE
COJIY, TEMITEPATYPhI ¥ KOHIICH- 3a7iaHue, KOH-
TpaIyu pacTBOPa Ha MPOIIECC TPOJIbHAS pa-
THJIPOJIA32» 6ota
Tema 3. Jlexnms Ne 6-7. Xumudeckas
CKopocTh U | KHHETUKA. XUMUYecKas Tep- i 4
SHEPreTHKa MOJMHAMHKa. XHUMHUUECKOE
XUMHUYECKHX | PAaBHOBECHE
peaKkIui. [TpakTrueckoe 3ansTue Neb.
3amura jJado-
XuMuyeckoe | XuMHUYecKasi KHHETUKA U Tep- .
paBHOBeCHE MOJIMHAMHUKA. PATOPHOU pa-
0OOTBI, UHIU-
[TpakTruyeckoe 3ansTre Neb. ;
BHIyaJIbHOE 6
XHWMHYECKOE PAaBHOBECHE.
JlaGopatopHas pa6ora Ne 4. S4[IAHHC, O~
pOC I0 TeMaM
«CMmelieHne XUMHUYECKOT0 1-3
PaBHOBECHSI»
Tema 4. Jlexums Ne 8. Ctpoenue aTroma.
Crpoenue [lepuoanueckuii 3aKoH
aroMma. Ile- .. MenneneeBa
puonnyeckas | Jlekmmst Ne9. Xumudeckas
cHCTEMA. CBSI3b. - 6
Xumnueckas | Jlexus Nel(. KommekcHbie
cBs13b. KoM- | coennHeHus
IIJIEKCHBIC
COeIMHEHHS
Tema 5. Jlexnmsa Ne 11. OxucnurenbHo-
Okuciu- BOCCTaHOBUTENIbHBIE PEAKIINH - 2
TEJILHO-
BoccTaHOBU- | [IpakTnueckoe 3anstre Ne7. 3amuTa J1abo-
TenbHBIE pe- | YpaBHuBanue OBP meTonom paTopHOH pa-
aKINH AJIEKTPOHHO-UOHHOTO OajaHca. 0O0TBI, MH/IU-
JIaGoparopHas pabota Ne 5. BHUIyaJIbHOE 4
«OKHCIUTEIBHO- 3ajaHue, KOH-
BOCCTAaHOBUTEIIHHBIC PEAKITHI TpOJbHAs pa-
oota
Tema 6. Xu- | Jleknus 12-13. CpaBHUTENbHAS
MUS DJIEMEH- | XapaKTePUCTHKA XHUMHUYCCKUX
TOB cBoiictB oanementoB | -1V
TpyII
Jlexmus 14-15. CpaBHUTENBHAS - 8
XapaKTePUCTHKA XHUMHUYCCKUX
cBoiictB anemenTos V — VIII
TpyII
2 Pasnen 2. OCHOBBI AHAJIMTHYECKO XUMHUM 12
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Haszpanue . Bn
Ne Ne u Ha3BaHMe JIeKIUit/ ®opmupyembie A Koa-Bo
pasieuna, Te- . KOHTPOJILHOI'0
n/n J1260PaTOPHBIX 3aAHATHI KOMIeTeHIIHH 4acoB
MBI MeponpHuATHSA
Tema 7.
MeTos! Jlexnun 16-17. KauecTBEHHBIN
TUTpUMeTpH- | ¥ KOJIMYECTBEHHBIH aHAIH3. 4
YECKOrO aHA- OGLGMHH? METO/Ibl aHAJIU3A.
m3a. K- MeTton HeTpanu3aium.
CJIOTHO-
JlaboparopHas pabota Ne6.
OCHOBHOE
THTDOBAMIC [IpuroToBneHue craHgapTHOTO
p pacTBOpa KapOoHaTa HaTPUSI. 3amura j1ado-
JIaGopaTtopHas pabora Ne7. PaTOPHbIX pa-
[IpurotoBienue pabouero pac- VK-1 Got
H
TBOpPA XJIOPOBOAOPOTHON KH- OIIK-2 5
CIIOTHI.
JIaboparopHas pabota Ne§.
Cranpaptuzanus pabodero pac-
TBOpPA XJIOPOBOAOPOTHON KH-
cinotel. OnpeneneHue )XecTKo-
CTH BOJIOTIPOBOJIHOM BOJIBI.
Tema 8. Cta- | IlpakTtuueckoe 3ansarue Ne§.
tuctuueckas | OnpexneneHue kapOOHATHON 3amuTa n1abo-
o0paboTka KECTKOCTH BOJIOIIPOBOAHOMN paTopHoOii pa- 2
pe3ynbTaTtoB | BoAbl. CTaTucTHYECKas 0Opa- OOTHI
00TKa Pe3yJIbTaTOB.
Cemectp 2

1 Pa3nen 3. Teopernueckue 0CHOBBI OPraHMYECKOl XUMHUH 7
Tema 9. Teo- | Jlekius Nel8. Teopus cTpoe- 1
peTHUYECKHUe | HUS OPTaHHUYECKUX COEHHE-

OCHOBBI Op- | Huil A. M. bytneposa.
ranndeckor | IIpaktudeckoe 3aHsTue Ne9. 2
XUMHUH I'omosnoru nzomepsl. Buabl

HM30MEpHH.
Tema 10. [TpakTuueckoe 3anstue NelO. Numsnny-
Opranunue- DU3NKO-XUMHYECKHE METOIBI VK-1, aJIbHOE N10- 2
CKHeE Bellle- VICCIIEIOBAHNUS OPTaHNYECKHX OIlK-2 MallHee 3a/1a-
cTBa OHo- COEIMHEHNH HHUE 5
cdepsl

IIpakTnueckoe 3anstue Nel .

MexaHu3Mbl TPOTEKAHUS Op-

TaHWYECKHUX peakuuid. Tumbl

OpPTaHWYECKUX PEaKIIUH.

2 Paszgen 4. YrieBoaopoanl 15
Tema 11. Jlexumst Ne19. Ankansbl. Anke- 1
AJKaHBI HBL. Ankunbl. J{nersl. CriocoOsr

MOJy4YEeHUSI. XUMUYECKHE CBOM- VK-1
CTBa. o
OIIK-2 >
[TpakTrueckoe 3anstue Nel2.
N TectupoBanue,

CaoiicTBa U c1IOCOOBI MOTy4Ye-

WHIUBUIYaTb-
HUS QJIKAaHOB W ITUKJIOATTKAHOB.

HOE 3aJIaHue
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Ne Haspanue Ne u Ha3BaHMe JIeKIUit/ ®opmupyembie Bux Koa-Bo
n/n | Pasaeaa, Tes J1260PaTOPHBIX 3aAHATHI KoMueTeHuun | o POIPHOTO ) 0B
MBI MeponpHuATHSA
Tema 12. JIaGoparopuast padota Ne9..
AJIKeHBI CBolicTBa NpeIeIbHbIX U He- HHIUBUYyallb- 2
IpeieTbHBIX YITIEBOJOPOIOB HOC 3a/1aHue,
3anuTa J1abo-
[TpakTnueckoe 3ansatue Nel3. paTopHoii pa- 2
CBoJicTBa U IOJIyYEHHUE AJIKE- GOTEI
HoB. [lonumepsl.
Tewma 13. [IpakTrueckoe 3anstue Neld. TECTUPOBAHUE
AJIKUHBI Anxunbl. CriocoObI TOTy4YeHHS WHIUBUYAJIb- 2
U CBOMCTBA. HOE 3aJlaHue
Tewma 14. [TpakTrueckoe 3ansTue Nel5. TecTupoBanue, 2
Jrensl Jvnenbl. XMMUYECKUE CBOUCT- AHAUBUAYAIb-
Ba. [lonyueHue kay4ykos. HOE 3aJlaHue
Tema 15. Jlexuus Ne20. Apenbl. MeToibl 2
ApeHsl MOJIyYeHUs, XUMUYECKUE
cBoricTBa. Teopus 3amenieHust
B apoMaTuieckoM psay. Mu- )
JYKTUBHBINA U ME€30MEPHBII
3 eKThI.
3amuTa 1a60- 2
Jlaboparopuas padota NelO. paTopHOi pa-
CBoiicTBa apOMaTUYECKHUX CO- OOTBI, MHIU-
€IMHEHUH. BUJTyalIbHOE
3aJlaHue
3 Pa3nen 5. ®yHkuunoHa bHbIe NPOU3BOAHbIE YIJIEBOIOPO/10B 26
Jlexuust No21. I'anoreHomnpo- 2
n3BojHbIe. CIIUPTHI U PEHOJIBI.
CriocoObl nostyyeHust. Xumu- -
yeckue cporcta. Kucnor-
HOCTh 1 OCHOBHOCTb.
JlabopaTtopHas padota Ne 11. 2
I"anoreHonpou3BOIHbBIE yTJIE-
BOJIOPOJIOB.
IIpakTnueckoe 3anarue Nel6. 2
Tema 16. I'a- | Xyvuueckue cpoiicTpa rao- VK-1,
Cruprit i [ STagopa Gora Ne 12 o e |2
patopHas paborta Ne 12. HOE 3a/1aHue
(benomnbt Cruptst u ¢enonsl. Kauecr-
BEHHBIN (YHKIMOHAIBHBIHI 3ammTa 1a6o-
aHaJIN3 Ha THIPOKCHIIBHYIO paTopHOH pa-
Ipymiy. 00TBI
[IpakTuueckoe 3anarue Nel7. 2
Cruptsl. CBOMCTBa 1 006JaCTH
MIPUMEHEHHSI OJJHOATOMHBIX U
MHOTOQTOMHBIX CIIPTOB.
2

[IpakTnueckoe 3anarue Nel8.
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n/n

Ha3zBanue
paznesa, Te-
MBI

Ne n HazBanme Jexnmii/
JIa0OPaTOPHBIX 3aHATHI

®opmupyembie
KOMIIETEeHIIH

Bua
KOHTPOJILHOTO
MepOnpUsATHS

Koa-Bo
4acoB

denonnl. B3zanuMuoe BiausHue
aTOMOB B MOJIEKYJIe (heHoJIa.

Tema 17.
AMUHEBI

Jlexknua Ne22. Amunsl. MeTto-
JIbI TIOJTYyYEHU s, XUMUYECKUE
CBOMCTBA.

[TpakTruyeckoe 3anstue Nel9.
AMMHBI TIPEICIBHOTO psifa.
OCHOBHOCTb AMUHOB, 3aBHCH-
MOCTb OCHOBHOCTH OT CTpOe-
HUS. ApOMAaTHYECKUE aMHUHBI.
AnnnuH. Ero xumudeckue
CBOIICTBA.

Tema 18. Ok-
CcOCcoequHEe-
HUA

JlaGopartopnast pa6ota Nel 5.
W3yueHne CBOMCTB aJlbJIeTUIOB
Y KETOHOB

[IpaxTuueckoe 3anstue Ne20.
CBolicTBa aJIbAETHIOB U KETO-
HOB.

Tema 19.
KapOonoBsie
KHCJIOTBI

Jlexumst No23. KapOoHuIbHBIC
coeauHeHHS (ATbACTHIBI U Ke-
TOHBI). MeTo/IbI MOTyYeHHUS,
XMMHYECKHE cBoMcTBa. Kap-
OOHOBBIE KHCIIOTBI U UX TIPO-
H3BOJHEIE.

IIpakTnueckoe 3anarue Ne2 1.
Kap6oHOBBIE KHCITOTHI.
KayecTBeHHBIN (yHKIIMOHATb-
HBIN aHaJIN3 Ha KapOOHUIIBHYIO
1 KapOOKCHIIbHYIO TPYIIIBL.

JlabopaTtopHas padota Nel6.
KapOoHOBBIE KUCTIOTHI U UX
MIPOU3BOTHBIC.

TectupoBanue
WUHIVBUAYaJIb-
HOE 3aJlaHue

3amuTa 1a60-
paTopHOi1 pa-
OOTBI

TectupoBanue,
WHIUBUTyallb-
HOE 3a/IaHue
3amura 1a60-
paTtopHOH pa-
OOTHI

Pa3nen 6. I'erepodyHKIMOHATBbHBIE COETMHEHHS

Tema 20. Ok-
CUKUCIIOTHI U
OKCOKHCIIOTBI

Jlexnms Ne24. OxcH- U OKCo-
KHUCIIOTEI. XUMHYECKHE CBOM-
ctBa. Kero-eHonbHasg TayTo-
Mepust Jlunuasl. Ontuyeckas
m3omepus. Caxapa (MOHO-, TH-
Y TIOJIUCAXAPUbI)

[IpakTnueckoe 3ansTue Ne22.
I'eTepodyHKIIMOHATIBHBIE CO-
€ANHEHUS.

YK-1,
OIIK-2

TectupoBanue,
WUHIUBUAYaJIb-
HO€ 3a/1aHHe

KoHntponbHas
pabota
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Ne Haspanue Ne u Ha3BaHMe JIeKIUit/ ®opmupyembie Bux Koa-Bo
n/n | Pasaeaa, Tes J1260PaTOPHBIX 3aAHATHI KoMueTeHuun | o POIPHOTO ) 0B
MBI MeponpHuATHSA
Tema 21. On- | Jlekmus Ne25 Onruueckas 2
TUYecKast U30MEpHH. ACUMMETPUICCKUI
u3oMepus aToM yriepoa. 3aBUCUMOCTh
OMOJIOTMYECKON aKTUBHOCTH OT -
PacroI0KEHUs! 3aMeCTUTEIEH. TectupoBanue,
[IpakTuueckoe 3anstue Ne23. WHUBUTyaJlb- 2
[TonsTHE ONTHYECKOI H30MeE- HOE 3aJlaHue
puu. ACUMMETPUYECKUNA aTOM
yriaepoaa.
6 Pa3nen 7. [IpupoaHbie coeTMHEHUST 10
Tema 22. Jlexuwmst Ne26. YKupbl, JTAMTUTBL. YK-1, 2
JIunu el VrineBoansl. AMUHOKHCIIOTHI, OIIK-2
oenku. ['erepormkiel. [Tons- -
THE O CTPOECHUU HYKJICMHOBBIX
KHCJIOT.
[IpakTuueckoe 3anstue Ne24. TectupoBanue, 2
Kups! ¥ MmUABL. YTICBOIBL. WHIBUTYaTb-
HOE 3aJlaHue
Tema 23. Ca- | JIaGoparopHas padota Ne 17. WHUBUTyaJlb- 2
xapa Caxapa. Monocaxapusl. u- HO€ 3aJ]aHue,
caxapuabl. [Tonucaxapuisl 3amuTa 1a00-
KauecTBeHHbIE peaku Ha paTropHoi pa-
caxapa. 00TBI
Tema 24. JlaGopaTopHas pabota Nel8. WHJUBUTyaJlb- 2
AMMHOKHC- AMUHOKHUCIOTHL. [lenTuapl. HOE 3aJIaHne
notel u 6en- | benku.KauecTBeHHbIC peakiun 3amuTa nabo-
K1 Ha aMUHOKHCIIOTHI U OEJIKH. paTopHoi pa-
O0THI
Tema 25.T'e- | Ilpaktuueckoe 3ausitue Ne25. 2
tepounknn- | [lecTuuIeHHBIE T€TEPOIUKIIH- Hrorosas KOH-
YeCKHE CO- YeCKHE COeJMHEHU. ApoMa- TpoJibHast pa-
eIMHEHUS THaHOCTH. CBOMCTBA. 6ota
Tabnuma 5
IlepeyeHb BONPOCOB /IJIs1 CAMOCTOSITEJIbHOTO U3YYEHUS M CIUTIIUHBI
Ne | HaszBanue pa3neia, | IlepeueHb paccMaTpuBaeMbIX BOIPOCOB /ISl CAMOCTOSITEIbHO-
n/n TeMbI ro N3y4eHus
Pasnen 1. Teopernueckue 0CHOBbI 001l 1 HEOPraHUYECKOH XUMHUH
Tema 1. OcHoBHble | OCHOBHBIE 3aKOHBI CTeXHOMETpUU. Mok, XUMHUYECKUN IKBUBA-
1. | moHsTus ¥  3aKOHBI | JIEHT, (PaKTOp SKBUBAIEHTHOCTH, MOJISIpHAs Macca SKBUBAJICHTA.
XUMHH (xomnerennuu YK-1, OITK-2)
2. | Tema 2. PactBopbI [Ipuunnbl 06pazoBanus pacTBOpoB. CriocoObl BEIPaKEHUS COCTaBa
pacTBopa: MaccoBas J0Js, MOJISIpHAsE KOHIIEHTPAIlUsI, MOJISIpHAS
KOHIICHTPAINS YKBUBAJICHTOB, TUTP. CHIIbHBIC U CITA0BIE JIEKTPO-
autel. KoadunuenTs! akTHBHOCTH, HOHHAs ciuia. Ciiydan pacuera
pH B pacTBOpax pa3znoi npupozsl. ['maponus coner. Koncranra
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n/n

Ha3Banmue pa3nena,
TeMBbI

Hepeqenb paccMaTpuBaCeMbIX BOIIPOCOB /Il CAMOCTOATEIbHO-
ro H3y4YCeHU A

runponusa, pH B pacTBopax conei, creneHb ruapoinsa. Crocoob
HaIKMCaHus peakiuii ruaponnsa. (komrerennun YK-1, OITK-2)

Tema 3. CkopocTb 1
SHEPreTUKa XUMUYe-
CKHMX peakuuii. XuMu-
YECKOE paBHOBECHUE

CkopocTh XUMHUYECKOH peakunu. PakTopbl, BIUSIONINE HA CKO-
POCTh XMMHUYECKOHN peaklMy. 3aKOH JEHCTBYIOLUX Macc. Y paBHe-
Hus Bant I'odhda, Appennyca. DHeprus aktuBanuu. Karanmus. Xu-
Muueckoe paBHoBecue. [Ipunnun Jle Hlarense. Pemenue 3aga4 Ha
paBHOBecHe MeTo0M Tabuil. (kommerenimn YK-1, OITK-2)

Tema 4. Ctpoenue
atoma. [lepuoauue-
CKas cucTtema. XUMHU-
yeckas cBsa3b. Kom-
IUICKCHBIC COCIUHCHHUS

ATOM Kak 3JIEKTpOHEWTpalibHasl yacTula. J|BONCTBEHHOCTh
CBOMCTB 3JIEMEHTAPHBIX YACTHIL. DJIEKTPOHHOE CTPOECHUE aTOMa.
®u3nyuecKuil CMbICI KBaHTOBBIX 4Kcell. CBsi3b CBOMCTB aTOMOB XHU-
MHYECKHX 3JIEMEHTOB C UX MOJIOKEHUEM B IIEPUOANYECKON CHCTE-
Me MeHeneeBa 1 X epuondeckoe n3mMenenue. [lpuauner oopa-
30BaHUSI XMMUYECKOM CBsA3U. THIBI XUMHUUECKOH CBSI3U. OCHOBHBIE
XapaKTEPUCTUKHA MOHHOW M KOBAJIEHTHOM CBs3U. [Ipupona xumude-
CKOH CBSI3U B KOMIUIEKCHBIX COeIMHEHUX. [I[pouHOCTh KOMILIIEKC-
HbIX coequHeHui. CTpoeHNe 1 Ha3BaHUSI KOMIUIEKCHBIX COEIMHE-
Huit. KoopanHaimoHHoOe YnCiIo U IeHTaTHOCTh. YacTHbIE U 0011ne
KOHCTAHTBI YCTOMYMBOCTH M HECTOUKOCTH. (kommereHuu YK-1,

OIIK-2)

Tema 5. Okucnurens-
HO-
BOCCTAaHOBHUTEJIbHBIE
peaku

Knaccudukanms OKUCIUTENTbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OCHOBHBIE OKUCIIUTENIA U BOCCTAHOBUTENN. MeTo | oJTypeaKkuil.
VYpasuenue Hepucra. [losnb3oBanue TabimiaMu 3JI€KTPOIHBIX MO-
TeHIMaI0B. Beruucnenue snexkrpoasrkyieit cuiibl OBP. (komie-
teanun YK-1, OIIK-2)

Tema 6. Xumus diie-
MEHTOB

Oco0eHHOCTH CTPOEHHS aToMa BOJ0poia, PU3NUYECKUE U XUMUYe-
CKHe CcBOICTBa BOJ10poia. OCHOBHBIE CBOMCTBA IEIOYHBIX U IIe-
JIOYHO-3eMEeNbHBIX METAIIJIOB, X 3HaUeHUe B ipupojie. OCHOBHBIE
CBOMCTBa OOpa M ATIOMUHMS U X coeTMHeHUH . OCHOBHBIEC CBOM-
CTBa YIJIepoJa ¥ KPeMHHUs, a TAK)KE UX OKCUJIOB U THAPOKCH/IOB.
Xumus a3zota, pocdopa, kucimopozaa u cepbl. A3oTHbIe U pochop-
Hble ynoopenus. CBoiicTa ranoreHoB. [lonsTue o mectunuaax.
DKOJIOTUYECKHE ACTIEKTHI IPUMEHEHUSI XUMUYECKUX CPEJICTB MPH
BBIPAITUBAHUU CENTbCKOXO3SIICTBEHHBIX KYIbTYp. (KOMIETEHIINH
YK-1, OTIK-2)

Pa3zgen 2. OCHOBBI aHAJIUTHYCCKOW XUMHH

Tema 7. MeTOIbBI THT-
PUMETPUYECKOTO aHa-
ym3a. KucnortHo-

OCHOBHOE TUTPOBAHUE

3aKOH HKBUBAJIECHTOB; TEXHUKA TUTPOBAHUS; CIIOCOOBI TUTPOBAHUS;
CTaHJIapTHbIE BELIECTBA; TPeOOBaHMs K CTaHJAPTHBIM BEIECTBAM;
CTaHJApTHBIEC PACTBOPBI; IEPBUYHBIC CTAHJAPTHBIE PACTBOPHI; BTO-
pUYHBIE CTaHIAPTHBIE PacTBOPHI; paboune pacTBOPbI; CTAHJAPTH-
3UpPOBaHHBIE PACTBOPHI; TPEOOBAHUS K pPEaKIUsIM; IPUMEHIEMbIM B
TUTPUMETPUUECKOM aHaJli3e; OCHOBHBIE CTaHAApPTHBIE M pabouue
pacTBOPBI B KUCIOTHO-OCHOBHOM TUTPOBAaHMHM; BELIECTBA, ONpEe-
JIieMble METOJIOM KHCJIOTHO-OCHOBHOI'O THUTPOBaHUS; (UKCHPOBa-
HHUE TOYKU SKBHBAJICHTHOCTH, BHIOOp MHIMKATOPA; MPUTOTOBICHHE
pabouero pacTtBopa XJIOPOBOJOPOIAHON KHUCIOTHI; MPUTOTOBJICHUE
CTaHJApTHOTO pacTBOpa KapOoHaTa HaTpuUs; CTaHJIApTU3ALUSA pa-
004MX PacTBOPOB; ONPEAEICHUE COAEPIKAHUS XJIOPOBOJOPOJHON U
¢dochopHOIl KUCTOT B pacTBOpax; ornpeneneHue KapOOHATHON kE-
ctkoctu Bojbl. (komnereHimu YK-1, OIIK-2)
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Ha3Banmue pa3nena,

Hepeqenb paccMaTpuBa€MbIX BOIIPOCOB 1JId CAMOCTOATEC/IbHO-

n/n TeMbI ro H3yYeHHus
8.| Tema 8. Cratuctuue- | IlpeacraBienue pe3yabTaToB B TUTPUMETPUYECKOM aHAJIM3E; TEO-
ckasi oOpaboTka pe- pus oMOOK: OMMOKU METO/1a, UHIMKATOPHbIE OMIMOKH, CUCTEMa-
3yJIbTAaTOB THUYECKHUE U CITydaiiHble omMOKU. MaTemarnieckas 00paboTka pe-
3ynbTaToB aHanu3a (kommnereniun YK-1, OITK-2)
Cemectp 2
Pa3nen 3. OcHOBBI OPraHn4YecKoii XUuMHH
1. | Tema 9. Teoperuue- ATOMHBIEC U MOJIEKYJIIpHBIE opOuTanu. [ uépuausanus. MHIyKTHB-
CKH€ OCHOBBI Opranu- | Hbli 3@ dekT u 3PPeKT conpsykeHus. [[OMOIUTHYECKH U reTepo-
YECKON XUMHUU JUTUYECKUN pa3pbIB CBA3U. DHeprus cBs3u. llepexoqHoe co-
CTOSIHME, DHepreThuYecKas KpuBas. Teopus TeTpadIpuuecKkoro aTo-
Mma yriepona (Baat-I'opd u Jle-benp). (kommereniiuun YK-1, OITK-
2)
Tema 10. Oprannue- Hedrenepepabotka. [Ipupoansrii ra3. TorumBHbIM kpu3uc. [Tpak-
CKHe BellecTBa Ouo- TUYECKOE HCI0JIb30BAHNE PACTUTENIBHBIX CaXapoB, )KUPOB, TepIIe-
cdepsl HOMJIOB, aJIKaJIOUJIOB, CTEPOUIOB B MMUIIEBOM MPOMBIIIJICHHOCTH,
CeJIbCKOM XO03siiicTBe, MeauiuHe. [lytu ncnosib3oBanns 6MoMaccel
JKUBBIX OPraHU3MOB CyIIH U Mops. MckyccTBeHHas nuiia. (KoMmrie-
ternuu YK-1, OITK-2)
Pa3nen 4. YraeBoaopoabl
2 Tema 11. Ankanbl Tunbel ruOpuaAN3alid aTOMOB YIJIEpOJa B OPraHUYECKUX COEINHE-

Husix. [TonsTue o kondopmarmu. Pagukansl (aJIKuIbl): ompeerne-
HHE U Ha3BaHus. HaxoxaeHnue ankanoB B npupoje. CHHTETHYECKUE
MOIOILME CPECTBA, MPOOIeMa YHUUTOKEHHS HX OTXOJ0B. (KOMIIe-
ternun YK-1, OIIK-2)

Tema 12. AjkeHbI

[ToIOKMTENBHBINA M OTPULATENbHBIN HHIYKTHBHBIH 3 dekT. CTe-
peocrierduyeckas moaumepusarus. CBOMCTBA MOJIMMEPOB U MX
pa3Iuyus B 3aBUCMMOCTH OT KOH(puUryparmu 1enu. [Ipumenenne
MOJIMMEPOB B IIPOMBIIIIICHHOCTH, CETLCKOM X03SHCTBE U OBITY.
(xomnerennmn YK-1, OITK-2)

Tema 13. AJIKUHBI

XuMuueckue cBoiicTBa ankuHOB. OCOOEHHOCTH XUMHYECKUX
CBOICTB TePMUHAJIbHBIX ATKUHOB (KHCIOTHBIE CBOMCTA). TexHuue-
CKO€ MTPUMEHEHHUE alleTUIICHOB. MeTO bl UIeHTU(PUKAIIUY aTTKMHOB.
(xomnerennmu YK-1, OITK-2)

Tewma 14. JIuenst

Oco0eHHOCTH CTPOEHUS CONPSHKEHHBIX TUEHOB. 1,4-
npucoeuHeHue. JIMBUHUIIOBBIN U M30MIPEHOBBIN CHHTETHYECKHUE
Kay4yyku. [IoHsTHE O TMHENHBIX U IPOCTPAHCTBEHHBIX NOJIMMEPaX.

HuskotemnepatypHas nonumepusanus. Comnoaumepsl (KOMIETEH-
mn YK-1, OIIK-2)

Tema 15. Apenst

HomenknaTypa u n3oMepust yriieBOZOpoaoB psia OeH3zona. AKTH-
BUPYIOIIee BIUSHNAE HUTPOTPYII Ha HYKIeO(DMIBHBIH OOMEH aToMa
rajJoreHa, CBsI3aHHOTO C apOMATHYECKUM SAPOM. MeXaHHU3M peak-
MY ¥ TIePEXOTHBIE COCTOSHUS. [IOHATHE O MOIUIUKIMYECKUX apo-
MaTH4YecKuX coequHeHnsX. Kanueporensl. MeToas! naeHTHHKA-
uu. (komrereHimu YK-1, OIIK-2)

Paznen 5. @yHKIHMOHAIbHBIE IPOU3BO/IHBIE YIJIEBOJ0OPO/I0B
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n/n

Ha3Banmue pa3nena,
TeMBbI

Hepeqenb paccMaTpuBaCeMbIX BOIIPOCOB /Il CAMOCTOATEIbHO-
ro H3y4YCeHU A

Tema 16. ['anoreno-
npousBoansie. Crimp-
TBI U (PCHOJIBI

WNunyktuBHbiil 2dexr. [lonyuenne dropnpousBonusix. qu-, tpu-
U TOJMTaJIOreHONPOU3BOIHBIE YIJIEBOAOPOAOB. XUMHUECKHE OCO-
OEHHOCTH TaJOT€HONPOU3BOIAHBIX C HECKOJIBKUMH aTOMaMH Tayo-
r€Ha Y OJJTHOT'O YIJIEPOJHOr0 aToMa.

XJI0pUCTBIA BUHWI, TPUPTOP- U TETPAPTOPITHIICHBI, X TOTHUMEPH-
3anug u 3HadeHue. [Inactuku. Tednaon. Cunukonsl. Hanomuurenu,
IUIACTU(HUKATOPBI, CTaOMIM3aTophl. IpuMeHeHne rajoreHoNnpou3-
BOJIHBIX B CEJIbCKOM XO3SICTBE.

OpHOaTOMHBIE U MHOTOATOMHBIE CITUPTHI. XUMUYECKHUE CBOICTBA U
KayeCTBEHHbIE peaklUM i1 MX olpenesneHus. Peakuuu Hykieo-
¢wibHOrO 3amenieHus. Otauune GeHosoB oT cnupToB. B3anmmuoe
BJIMSIHME aTOMOB B MoJieKyJe ¢eHona. [lomyuyenre nukpuHOBOH Ku-
CJIOTHI. JIByXaTOMHBIE U TpeXaTOMHbIC (DEHOJBI: MUPOKATEXUH, pe-
30pLIUH, THIPOXUHOH; UX CTPOEHHUE, CBOMCTBA M 3HAUYEHUE. (KoMIIe-
ternuu YK-1, OIIK-2)

Tema 17. AMUHEBL

AMUHBI KaK OpraHMYECKUe OCHOBaHUs. KauecTBeHHBIE peakluy Ha
amuHbl. KoH(popManuy npou3BoIHBIX aMMHaKa, 0COOCHHOCTH HX
nzomeprun. CHHTETUYECKHE MTOJIMaMUTHBIC BOJIOKHA: HEMIIOH, Ka-
npoH. (komneteniun YK-1, OITK-2)

Tema 18. Oxcocoenn-
HEHUSA

CX0ACTBO M pa3nuyue alnbJeruaoB U keToHoB. dopmanuH. Ykcyc-
HbII anpaerua. AueroH. HerpenenbHble anbIeruibl: akpoJIeuH,
UTpaIb (HaX0XIEHUE B IPUPOJIE U 3HAUEHUE). ATIETOQEHOH U
0eH30(eHOH KaK IpuMep KeTOHOB apOMaTHYECKOro psja. (Komre-
ternuu YK-1, OIIK-2)

Tema 19. Kap6oHoBbie
KHCIIOTHI

Oco0eHHOCTH CTPOEHUS KapOOKCUIIbHOM rpymnibl. MypaBbUHAs KU-
CJIOTA: HAX0XKJIEHUE B MPUPOJIE, OCOOEHHOCTU CTPOSHUS U XUMHYE-
CKHX CBOMCTB. YKCyCHas KucioTa. [lanbMUTHHOBAs U CTEapuHOBAs
KUCIOThI. TepedTaneBast KUCI0Ta U CHHTETUYECKOE BOJIOKHO Ha €€
OCHOBe (J1aBcaH). AKpUJIOBasl KUCIIOTA, €€ 3(UpPbI, HUTpUI. MeTak-
puioBas kucnota. [Imactmaccer Ha ux 6ase (oprcrekiio). OnenHo-

Basd, JJMHOJICBAA U JTWHOJCHOBAsA KHUCJIOTHI. (KOMHGTCHL{I/II/I YK'l,
OI1K-2)

Pa3nen 6. I'erepodyHKIMOHATbHBIE COeTMHEHHS

4 | Tema 20. Oxcukucno- | SI6mounas ¥ BUHHAsI KUCIOTHI. JIuMoHHas kucnota. [lonydenue u3
ThI © OKCOKUCIIOTBI IPUPOHBIX UCTOYHUKOB. [InpoBruHOTpagHas kucinota. CBOMCTBA U
npumenenne (kommnerernuu YK-1, OITK-2)
Tema 21. Ontudeckast | Y nenpHOE BpaleHue, mosipuMeTpsl. Tpeo- u aputpodopmel. Crio-
U30MepHst coOBbI pa3feneHus paneMaroB. YacTHUHBIM 1 aOCOMIOTHBINA aCHM-
MeTpUYecKuii cuHTe3. OnTHveckas akTHBHOCTh 0€3 aCHMMETpHYe-
CKOro aTtoMa yriepoja. [loHsTie 0 TMHAMUYECKOH CTepeOXUMUH.
(xomnerennun YK-1, OIIK-2)
Pa3nea 7. Ilpupoanbie coeuHEeHUS
6 | Tema 22. Jlumuast [Tporopkanue >xupoB, noivMepu3anus macen. TexHuueckas nepe-

paboTka u ucnosb3oBaHue. PU3NKO-XUMUYECKOE 00BICHEHHE MOIO-
Iero 1ecTBUs Mbuia. ICKycCTBEHHBIE MOIOIIIME CPEACTBA, MTPO-
O7eMa yHUUTOXKEHUS UX 0TXO0A0B. Bocku, onmda, CUKKaTHBBI.
®docdaruasl, TenuTHHBL, KedaauHbl. buonornyeckoe 3HaueHUE:
POJIb CIOXKHBIX JIUIUAOB B JOPMHUPOBAHUH KIETOUHBIX MEMOpaH.
(xomnerennun YK-1, OIIK-2)
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n/n

Ha3Banmue pa3nena,
TeMBbI

Hepeqenb paccMaTpuBa€MbIX BOIIPOCOB 1JId CAMOCTOATEC/IbHO-
ro H3y4YCeHU A

Tema 23. Caxapa

R, S-Homenknatypa. AHomepsl. O01mKe CriocoObI OTYyYSHUS MO-
HOCAaXapuJI0B U3 MHOTOATOMHBIX CIIUPTOB, OKCHUANIBJIETHJIOB, OKCH-
KETOHOB U noyincaxapuaoB. [nnko3uael. OHOBBIE U CaXapHbIE KH-
CJIOTHI. DnuMepu3anus. AckopounoBas kuciota. Jlekcrpunsl. Pac-
MIPOCTPaHEHUE B MPUPOJIe U 3HaUeHue. UHynuH: cocTas, TUAPOIU3
u 3HadyeHue. [loHsTre 0 reMHUIIeIIII0103aX U IEKTHHOBBIX BELIECT-
Bax.((xomnerenmuu YK-1, OIIK-2)

Tema 24. AMUHOKUC-
JIOTHI U O€JIKH

OTnenbHbIE MIPEICTABUTENN: TIUIHH, AlaHUH, BAIKH, JICHIINH, H30-
JEHINH, CepUH, TPEOHUH, IUCTEUH, LINCTUH, METUOHUH, aMUHOKa-
npoHOBas Kuciota. [IpeacraBuTen TMaMMHOMOHOKapOOHOBBIX KH-
CJIOT: apTrUHUH (OPHUTHUH) U JIU3UH, UX CBOcTBa. J[UKkapOOHOBBIE
AMHHOKHUCIIOTHI. AcClapariHOBasi U TITyTaAMHUHOBAs! KUCIOTHI M UX
amMu/bl (acraparvH, TIyTaMuH). ApOMaTUYECKUe aMUHOKHUCIIOTHI:
(beHnnananH, THPO3UH. | eTepONKINYECKNe AMUHOKHICIIOTHI:
IIPOJIMH, OKCUIIPOJIMH, TpUNITOPaH, TUcTUINH. CHHTE3 OEIKOB Ha
TBEPABIX HocuTesaX (Mepuduiba). MHOrooopasue 6€IKOB U UX
poJb B ipupoae. dusnueckue U XMMUIECKHE CBOHCTBA OEITKOB.
Ocaxnenue, u3odjaeKTpuueckas Touka. Kuciaorusiii u pepmenra-
TUBHBIN ruaponns. Knaccupukanus 6enkos. [Ipobiema uckyc-
cTBeHHO# murm. (kommereniun YK-1, OITK-2)

Tema 25. I'ereponiuk-
JINYECKUE COEINHEHUI

I'eTeponukiibl ¢ ydacTeM atroMoB a3oTa U Kuciopoaa. [lupuaun,
€ro OCHOBHbIE CBOMcCTBa. [Iuppon Kak CTpyKTypHas €IMHULA TOP-
¢bupunoB. Uunon. Peakunonnas crnoco6HocTs P-monokenus. [lac-
CUBHOCTh THUPHUIUHA B PEAKIUAX DJICKTPOPUIBHOTO 3aMEIICHUS.
[{uknel ¢ HECKONBKMUMH reTepoaroMaMu. (kommereHuuu YK-1,
OIIK-2)

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

Tabmuma 6

IIpyMeHeHMe AKTHBHBIX U MHTEPAKTHBHbIEC 00Pa30BaTE/IbHBIX TEXHOJIOIHH

HaumenoBanue HCII0Jb3YEMBIX AKTUBHBIX U

Jlj;-)n Tema u ¢popma 3anaTHSA HHTEPAKTHBHBIX 00pa30BaTeJIbHbBIX TEXHOJIO-
ruii (¢popm o0yuenus)

1. | DkcnepuMeHTaIbHOE OIpeaesieHIEe M3 | Tectuposanue

BOZOPOJHOTO IOKA3aTes!
2. | 'mpponus coneit JIP | PaGoTa B MaJibIX rpynmnax
3. | XuMu4eckoe paBHOBECHE JIP | PaGota B ManbIX rpynnax
4. | OKUCIAUTENHbHO-BOCCTAHOBUTEIbHbBIE

JIP | PaGoTta B MaJbIX rpymmax

peakuuu
5. | Apensl. Teopus 351eKTpOPHIBHOTO I13 | TectupoBanue

3aMEeLEHNUs] B apOMaTHUECKOM Py
6. | KapOonwmnsHbIe cCOeTMHEHUS JIP | PabGota B MasbIX rpynmnax
7. | Amunbl JIP | TectupoBanue
8. | I'erepormkimmyeckue COSIMHECHUSI. JIP | Joxnanel B popme npe3eHTanuit

ApOMaTI/I‘-IHOCTB rCTCPOLUKIIOB

25




6. Tekymmii KOHTPOJIb yCIIEBA€MOCTH U MIPOMEKYTOUYHASI ATTECTAIUSA 110
UTOraM OCBOCHUS JUCHUIIIMHBI

6.1. TunmoBbIe KOHTPOJIbHBIE PA0OTHI, TECThl, UHAUBHAYAJIbHbIE 3aIaHUS,
BOIPOCHI K ONPOCY MO TeMaM, BONIPOCHI K IK3aMeHY

Cemectp 1
IpuMepbl KOHTPOJbLHBLIX PA0OT:

KonTponbhas pabota no Teme «CriocoObl BEIPaKEHUSI COCTaBa PaCTBOPOB»
Bapuant 1
1. Kak Ha3bIBaeTcs OTHOIIEHKE KolMuecTBa B (MoJb), cofepikalierocst B pacTBope, K
0o0BEMY ATOrO pacTBopa?
2. Kakas yacTuua sBIseTCs SKBUBAJIECHTOM CEPHOM KUCIOTHI B PEAKLIUU:
H,S0,4+ 2NaOH = Na,SO, + 2H,0?

3. CKOJBbKO TpaMMOB XJIOpHJa HATpus TpedyeTcs as npurotoBienus 1 1 20%-ro
pacTBopa MmiIoTHOCThIO 1,15 r/mn?
4. Beruucnute THTp 50%-T0 pacTBOpa a30THOM KUCHOTHI INIOTHOCTHIO 1,31 r/mit.
5. K 100 M pacTBOpa a30THOM KUCIIOTHI C MOJISIPHOM KOHIIEHTpaIuei 1 Moib/i npu-
6asuin 300 M1 BoJIbl. BeruricnuTe MOJISIPHYIO KOHIIEHTPALUIO IOJyYE€HHOTO pa30aB-
JIEHHOT'O pacTBOpa.

KoHntposbHas padota 1o teme «Bo1opOoHbIi MOKa3aTENb
Bapuanr 1
1. [OH] = 1,65 - 10°® monb/11. Berancmuts pOH.
2. Boruncnuts [H'] pactBopa, eciiu pOH 6,54,
3. Nmetrotesa nBa pactBopa ¢ pH 4 u 6. B kakoM 13 HHX U BO CKOJBKO pa3 OoJbIie
KOHIIEHTPAILMs HOHOB BOJOpoaa’?
4. Beraucauts pH 0,2 M pactBopa ykeycHoit kucnotsl. K, = 1,75 - 107,
5. Beruncnuts pH 0,1 M dopmuatHoro 6ydepHoro pactBopa ¢ OTHOLIEHUEM KUCIIO-
ThI K comn 3:4. K, = 1,77 - 10™.

KontponbsHas pabota o reme «I uaponus conein»
Bapuanr 1

1. HanummuTe B COKpallleHHOW MOHHOM (hopMe ypaBHEHUE peaKIuy TUapoJii3a HUT-
parta xene3a(lll) mo [-oii cTynenu v BBIYUCIUTE KOHCTAHTY THIPOJIA3a COJIH.

2. Hanummre xuMuyeckyro (GopMyiy TOM U3 Ha3BaHHBIX HUXKE COJIEH HATpus, KOTO-
pas ruaposiu3yeTcsl B Hanboblei crenenu: gpocdar, popmMuar, HUTPUT.

3. Berunciure crenens ruapoiusa ruapokapoonara natpus B 0,05 M pactBope.

4. Beruucaute pH 0,2 M pacTBopa HUTpaTa aMMOHHUS.

5. B KakoM W3 NepeuncIeHHBIX PACTBOPOB COJIEH JTaKMYC OKPAIIMBAETCS B KPACHBIN
LBET: XJIOPUJ HATPUS, XJIOPU aMMOHUS, TUIIOXJIOPUT HATpUA?
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KonTtponbsHas pabota mo teme « OKUCITUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKITAN)

Bapuant 1
1. Ilonmp3yschr METOAOM MOJIypeaklMi, 3aKOHUYWTE YPaBHEHHUE PEAKIMH B HOHHOU
dbopme u oacunTalTe CyMMY KOA(DPHUITUSHTOB:

Sb* + MnO, + H" — Sb™ + ...
2. Ionb3ysach METOOM MOJTYpEaKINil, 3aKOHUNUTE YPaBHEHUE PEAKIIMU B MOJIEKYJISIp-
HOH (hopme U moAcUuTalTe CyMMy KO3 PHUITUEHTOB:
H202 + KN02 + H2804 — NO + ...
3. Ilonp3ysich METOJIOM MOJTYPEAKIM, 3aKOHYUTE YpPaBHEHUE PEAKIIUU B MOJIEKYJISIP-
HOU (hopMe 1 OoTpeIeTUTE MOJISIPHYIO MacCy SKBUBAJICHTA BOCCTAHOBUTEIIS:
KMnO, + KNO; + H,0 —

4. BBIYHCIUTH SJICKTPOIHBIA IOTSHIMAT CHCTEMBI Pb%*/ Pb, ecnu [Pb2+] = 0,06
Mmoutb/11, a [Pb] = 0,003 moms/m.
5. Kakum u3 BemiectB (Cly, Bry, 1) Hemb3st OCyIIECTBHTH CIEAYIONIYIO PEAKIUIO:
MnO, + e — MnO,*?

IIpuMepbl MHAMBUAYAILHBIX 3a1aHuii (CP):

3ananue 1o Teme «CrnocoObl BBIpAXKEHHS COCTaBa paCTBOPOBY

Bapuanr 1

1. B npuioxeHnu 2 NpuBEACHBI COCTABbl PACTBOPOB, UCIOJIB3YEMBIX ISl TUIPOTIOH-
HOT'O BBIPAIIMBAaHMS PACTEHUI B YCIOBUAX 3allMIIEHHOrO rpyHTa. [1oap3ysce aTumu
JAHHBIMH, BBIYUCIIUTE MOJISIPHYIO KOHIEHTPALUIO K0 U3 COJIE a30THOW KHCIIO-
ThI, BXOJSIIIINX B COCTAaB MuTarelbHOro pacrsopa Knona. IlnotHocTs pactBopa mnpu-
HSATH paBHOM 1 r/mul.
2. B 240 mn Boae! pactBopuiM 10 r xnopuaa xanus. BelYMcanTe MacCcoBYyHO JOJIIO
ATOU COJIU B MPUTOTOBJICHHOM PacTBOPE.
3. KakoBa moJisipHasi KoHIIeHTpalus 2 H. pacTBopa ¢hochOopHOI KUCIOTHI, €Clu TPo-
JYKTOM peaKIuu HeUTpaau3aiuu sBiseTcs ruapodocdar HaTpus?
4. Cxonbko rpaMMoB 25%-T0 pacTBOpa rUAPOKCUIA KaKs HYKHO TpUiIUTh K 400 M
BOJIbI, YTOOBI MPUTOTOBUTH 15%-1 pacTBOp?
5. CKOABbKO MUJITUIIUTPOB 2 H. pacTBOpa CEPHOW KUCIOTHI HY>KHO B3ATh JIJIsI IIPUTO-
toByieHus 3 1 0,06 H. pacTBOpa?

3aganue 1o TeMe «BoopoIHbIN TOKAa3aTEIb
Bapuanr 1

1. Berunciutre pH tomatHoro coka, B 100 1 koToporo coaep:kurcsi 4 Mr KaTHOHOB
BOJIOPOJA.

2. OnTumanbHble 3HaueHus pH mouBBI AJ BhIpAIIMBAHUS TOpOXa KOJEOTIOTCA B
npenenax ot 6,0 1o 8,0. Bo ckoibkoO pa3 KOHIIEHTpalMsl KAaTHOHOB BOAOPO/Ia, COOT-
BETCTBYIOIIas MUHUMAJIbHOMY 3HaueHHio pH, mpeBbilliaeT KOHIEHTPALIMIO KATHOHOB
BOJ0OPO/1a, COOTBETCTBYIOIIYIO MAKCUMaIIbHOMY 3HaueHuto pH?

3. Beruncnure pH pactBopa XJ10poBOAOPOIHON KUCIOTHI, B 1 J1 KOTOPOTO COAEPKUT-
cs1 36,5 r HCI: a) Oe3 yuéra oT/IMuMs aKTUBHOCTU OT KOHUEHTpPALMH; 0) C YUYETOM OT-
JMYMST AKTUBHOCTH OT KOHUEHTpaIu (3HaueHHe Kod3(PPuImeHTa akTMBHOCTH CM. Ha
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cTp. 76 yueOHuKa). MOXKHO JIM B JaHHOM ClIy4ae MpeHeOpeyb OTINYNEM aKTUBHOCTH
OT KOHIIEHTpaluu?

4. BpluMCIIATE CTENEHb JUCCOLMAIM MypaBbuHOM KucioThl B 0,2 M pactBope u pH
3TOTO pacTBOpA.

5. Beruncnure pOH pacTtBOpa, B 2 11 KOTOpOro cojepkutcs 1 Moab ammuaka u 53,5 r
XJIOPUJ1a aMMOHUS.

3aganue 1o teMe «I ' uaponus coneiy
Bapuanr 1

1. Hanumure xumudeckyro (Gopmyiy U Ha3BaHUE COJIM, KOTOpas oOpasyercsi Mmpu
cmerennn 164 ma 20%-ro pactBopa ruapokcuaa HaTpus (TUIOTHOCTH 1,22 /M) u
349 mn 10%-ro pacTBOpa XJIOPOBOIOPOAHOM KUCHAOTHI (T10THOCTH 1,047 r/™mu). [loa-
BEpraeTcs JId 3Ta COJb THAPOJIN3Y?

2. Hanmmute xumMudeckyio GopMyIly TOM W3 Ha3BaHHBIX HUXKE COJIEH HaTpHsi, KOTO-
pasi OABEPraeTcsi TUAPOIN3Y B HAMOOJbIIEH CTENEHU: TUIIOXJIOPUT, XJIOPUT, XJIOPaT,
nepxJopar.

3. Hammmmnre B cokpareHHOW MOHHON (hOopMe ypaBHEHHE PEaKIMH THIPOIU3a XJI0-
puaa ATFOMUHUS ¥ BBIYUCIUTE KOHCTAHTY TUAPOIN3a STOW COJIM 110 IEPBOM CTYIIEHHU.
4. PaccumTaiite cTeneHb THAPOIN3a XJIOPUAA MAapraHlia B pacTBOPE, TUTP KOTOPOTO
pasen 0,0125 r/m.

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

3ajaHue 1o Teme
«CKOpOCTb 1 DHEPreTUKA XUMUYECKUX PEAKIINN. XMMHUECKOE PABHOBECHEY
Bapuanr 1

1. 3KCHepI/IMeHTaJ'II>HO YCTAHOBJICHO, YTO 3aBUCUMOCTL CKOPOCTHU PA3JIOKCHHUA Ia30-
06pa3H0r0 IICHTAOKCHUaAa 1rua30Ta

2N,05 ) = 4ANO, O O, ™)

OT KOHIICHTpAIIMK 3TOro BeliecTBa onuckiBaeTcs ypaBHeHueM V = KC(N,Os). Borunc-
JUTE CKOPOCTh 3TOM peakiuu, ecnu KoHIeHTparus N,Os cocraBiser 20MMoIb/m, a
KOHCTaHTa CKOPOCTH paBHa 1,6 g,
2. ITpu noseitennn Temmepatypsl co 125°C mo 150°C ckopocTh peakiuu yBeIndu-
nack B 32 pa3a. Beruncnure teMiepaTypHbiil KO3 (ULHUEHT CKOPOCTH PEAKIIIH.
3. B pesynbTare nmpotekaHus 10 HEKOTOPOM CTETeHNn 00paTUMON PeakIuy KaTaluTH-
YECKOI'0 OKHCJIEHUSI aMMHaKa YCTAaHOBUJIOCh XUMUYECKOE PABHOBECUE
4ANH; ot 50, x) < 4NO ot 6H,0 (0)-

Bo ckonbkO pa3 KOHCTaHTa CKOPOCTH OOpaTHOW PeaKIMM MEHbIIe KOHCTAHThI
CKOPOCTH TIPAMOI PeaKIH, ecili KOHCTaHTa paBHoBecust K, paua 10'%%?
4. B KakOM HallpaBJI€HUU CMECTUTCS PABHOBECUE PEAKLIUU

AP+ H,0 < AIOH*" + H;
a) TIPY TIOBBIIICHUH TEMIIEPATyphl: 0) Mpu 100ABICHUY IEIOYH?
5. Beluucnure u3MeHEHUE SHTPOIUU B PE3YNIHTATE PEAKIINU
BoHs (1) + 6H20 (5 = 2H3BO3 (1puicr) + 6H2 ().
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3aganue o teMe «OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN
Bapuant 1
1. TTonb3ysiCh METOIOM MOHHBIX MOJypeaKIui, 3aKOHUYNTE YPaBHEHHE PEAKIIUUA B CO-
KpallleHHOW HOHHOU (hopMe
Bi*" + Br, + OH — BiOy + ...

U TIOJICUMTANTE CYMMY CTEXHOMETPUUIECKUX K0P DUITMECHTOB.
2. [Tonp3ysich METOIOM MOHHBIX MOJIYpEaKIuid, 3aKOHUYUTE YPAaBHECHUE PEAKIIUU B MO-
JeKyJsipHON hopme

HCl + MnO, — Cl, + ...
Y TIOJICYUTANTE CYMMY CTEXHOMETPUUYECKUX KOA(D(PHUITMEHTOB.
3. OnpenenuTe MOJAPHYIO MacCy SKBHUBAJICHTa BOCCTAHOBHUTENS B PEaKIIMH, MMPUBE-
JICHHOU B 3a7a4e 2.
4. Tlonb3ysiCh 3HAYEHUSIMU CTAHAAPTHBIX DJIEKTPOJHBIX MOTEHIIMATIOB, BBIYUCIIUTE
AIEKTPOABUKYILYIO CUITY PEAKIIMU, IPUBEACHHON B 3a7a4e 2.
5. PaccumnTaiiTe OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIN MTOTEHIIUAI MHEPTHOTO AJIEK-
TPOJia B pacCTBOPE, B KOTOPOM KOHIICHTpAIIUs KaTHOHA Fe* paBHa 3- 107 moxs/m, a
KOHIIeHTpanus katuoHa Fe”" cocrapmser 1-10” mons/m1.

IIpuMepHbIe BONPOCHI /ISl NOATOTOBKHU K ONPOCY 10 Temam 1-3
1. Pacuer conepkaHusi KOMIIOHEHTOB pacTBOpa 3aJaHHOI'O COCTaBA.
2. CriocoObl BBIpaKEHUSI COCTaBa pacTBOpPa U MEPEXo OT OJHOrO crnocoda K JIpyro-
My.
3. Onpenenenre pH 3amanHOro pactsopa, koHuenTpauuu [H'] uan [OH] B pacTBo-
pax CWIBHBIX U CIA0BIX SJIEKTPOIUTOB, B Oy(EpHBIX pacTBOpax.
4. Hanucanue ypaBHEHUs TMIPOJIU3a B COKpAIIEHHOW MOHHOM (popme, pacuer KOH-
CTaHTBbI TUJIPOJIN3a, CTENIEHU TUAPOJIN3a U pH ruaponu3yrommuxcst Coaeu.
5. HaxoxneHune CKOpOCTH peakiuu NP U3MEHEHWH KOHIEHTPAUUU HMCXOJHBIX Be-
HIECTB, TEMIEPATYPHI, TABICHUS.
6. BblunciieHne KOHCTaHThl PABHOBECHS, UCXOJHBIX WJIM PABHOBECHBIX KOHIICHTpa-
LU{ KOMIIOHEHTOB PEAKIIMOHHOW CMECH.
7. YCTaHOBJICHME HANpPaBIICHUS CMELICHHWS PAaBHOBECHUS IIPU M3MEHEHUM YCIIOBUH
MPOTEKAHUS PEAKLIUH.

IIpuMepHBIN NTepeYeHb BONMPOCOB K IK3aMEHY MO0 JMCIHHILINHE « XHUMHUI»
(1-i1 cemectp)

CxopocTh xuMHYecKo peakiuu. CpenHsis U UCTUHHAS CKOPOCTh PEAKIIMH.
OcHoBHBIE (HaKTOPHI, BIUSIONIME HAa CKOPOCTh PEAKIMH. XUMHYECKas peakius Kak
MOCIIEIOBATEILHOCTh AJIEMEHTAPHBIX CTAAW 3aKOH EMCTBYIOIIMX MacC IJs dJie-
MEHTapHOM CTaIMM XUMHYECKOU peakiuu. KoHcTaHTa CKOpOCTH peakiuu.

3aBUCUMOCTh CKOPOCTHM XHMMHYECKOM peakuuu OT Temneparypsl. [IpaBuiio
Baut-I'odpda. YpaBHenue Appenuyca. DHeprusi akTUBallMU. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM peakiuu OT TeMrneparyphl. Karanus u ¢pepmeHThl. 3aK0H JeHCTBYIOITUX
MacC JJIsl XUMAYECKOTO0 PAaBHOBECHS: B3aMMOCBSI3b PABHOBECHBIX KOHIIEHTpaui. Ot
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KakuX (paKkTOpOB 3aBUCUT YHCIOBOE 3HAUCHHE KOHCTAHTHI paBHOBecusa? CMmerieHue
xuMuudeckoro pasHosecus. [Ipunnun Jle [Hlatense.

PacTtBops! 31ekTpoianToB. KOHCTaHTHI M CTENEHU TUCCOLMAIMH CIAa0BIX AJIEK-
TPOJIUTOB. 3akoH pazdaBiieHus OcTBanbAa (CBSI3b KOHCTAHTBI M CTEIEHU JUCCOLMA-
11K). 3aBUCUMOCTb CTENEHH JUCCOLMAIMU OT KOHIIEHTPALHUU CIA00T0 3JIEKTPOJIHTA.
OTnnure crnabbIX 3JIEKTPOJUTOB OT CUIBHBIX. THIBI Cl1aObiX 31eKTposnToB. Kon-
CTaHTBl M CTENEHU JIMCCOIMAIMHU CIAa0BIX 3IEKTPoJuTOB. Bosa kak cialblil anexTpo-
muT. IOHHOE TPOU3BENCHUE BOJIBI, €70 3aBUCUMOCTh OT TeMIlepaTypbl. BogopoaHslii
Y TUJIPOKCUJIbHBIN MOKA3aTeNH pacTBOPOB. Kucnas, HelTpanpHas U 1IeJI0YHas Cpela.
CriocoObI U3MEpeHHs BOJIOPOIHOTO IMOKA3aTeIs.

IM'uaponus coneit. Tunsl ruaponu3a (MpUBEAUTE MIPUMEPHI YPAaBHEHUM peaKIIii
TUAPOJIN3a B COKPAIIGHHOW HMOHHOM M MOJICKYJIsIpHOM ¢opme). Heobpatumbrii
ruaponu3. KoHcTaHTa U CTENEeHb THAPOIN3a, NX B3AUMOCBSA3b. 3aBUCUMOCTb CTEIEHU
TUAPOJIN3A OT IMPUPOJBI COJIH, KOHIIEHTPALIMU U TEMIIEPATyPhl pacTBOPA.

[IpuHUMIIBI 3aTI0JIHEHUS AIEKTPOHHBIX OpOUTaNiell aTOMa B OCHOBHOM COCTOSI-
HUW, IPUHUIWAN MUHUMYyMa sHepruu, npuHuun [laynm, npaBuino XyHaa. DIEKTpOH-
HbI€ EMKOCTU OpOMTalIeld, MOAypOBHEW U ypoBHeW aToma. IloHsiTHE mepuona u ero
dbopmupoBanue 1o npaswiam B.M. KineukoBckoro. [Ipuuunbl pa3nuyHoON JIMHEI T1e-
prosoB. PacrioyiockeHue B CTPYKType NEpPHOAMYECKOW cucTteMbl S-, p-, d- u f-
AIEMEHTOB. JUIMHHO- W KOPOTKONEPHUOIHBIM BapUaHThl lleproanyeckor CHCTEMBL.
Pacnonoxkxenne B HHUX METAUIOB H HeMeTauioB. llepuoamyeckuid  3aKOH
J.N.MenneneeBa B coBpemMeHHOM ¢opmynnpoBke. CBOWCTBA aTOMOB 3JIEMEHTOB:
DHEPIUsl MOHU3ALUH, YJIEKTPOOTPULATEIBHOCTh U MEPUOJUYECKUN XAPAKTEP UX H3-
MEHEHHUA. DJIEKTPOHHBIE U 3JIEKTPOHHO-CTPYKTYPHBIE (DOPMYJIIBI 3JIEMEHTOB MEPBOrO
U BTOpOro nepuojoB lleproguyeckoil cuctemMbl. DIEKTPOHHBIM OCTOB M OpOMUTAIIN
BAJICHTHBIX YPOBHEU aTOMa.

THUIBI XUMUYECKOU CBA3U: KOBAJICHTHAS, HOHHAS, MTOJISIPHAs, KOOPAMHALIMOHHAS
BojopoaHas. IlpuBeaure mpuMepsl BEMIECTB, B KOTOPBIX HMMEIOTCS CBSI3U JTAHHBIX
TUMNOB. XapaKTEPUCTUKU XMMHUYECKOU CBS3U: HAIPABJICHHOCTb W HACBIIMIEHHOCTb,
SHEpPrusl M JIMHA cBsi3U. CBOWCTBA KOBAJIEHTHBIX CBS3€H: HACBIIIEHHOCTh, HAIpaB-
JIEHHOCTb, 3HEPTHUs CBsI3U. [I[prumepsl COeNMHEHNI C KOBAJICHTHOM CBSI3bIO.

CtpoeHre KOOpIWHAIMOHHOW CQepbl KOMIUICKCHBIX COCAMHEHMM: IEHTPalb-
HBI HOU-KOMITJIEKCO0Opa30BaTelb, JUTAH/IbI, JOHOPHUbIE aTOMBI JIMTAHAOB, KOOPIU-
HAI[MOHHOE YHUCJIO, TEOMETPHUS KOOPIAUHALMOHHOM cepbl. 3apsa BHYTPEHHEN KOop-
JTUHAIMOHHOM cdephl. Monbl BHemHeH cdeprl. Jucconmarus KOMIIEKCHBIX COSIH-
HEHUI B pacTBopax. KOHCTaHThl yCTOMYMBOCTH M KOHCTAHThI HECTOMKOCTH. 3apsif
BHYTPEHHEHN KOOpAUHAITMOHHOMN chephl. BHenHechepHbIe HOHBI.

CreneHp OKUCIEHUS U NIpaBUjia €€ HaXOKIAeHUs. OKUCIUTENN U BOCCTAHOBU-
Tenu (mpuBeauTe npumepbl). CTeneHb OKUCICHHS U MpaBuiia ee HaxoxaeHus. Okuc-
JIMTEJIM U BOCCTAHOBUTEINH. DJICKTPOAHBIN NOTEHIMaNn Y paBHeHue HepHera.

Oco0eHHOCTH CTpOEHUs aToMa BOAOpoa, (GU3nUecKue U XUMUYECKUEe CBOMCT-
Ba BOJ0poJa. OCHOBHBIE CBOMCTBA LIENOYHBIX U IIEIOYHO-3€MEJIBHBIX METAJUIOB, UX
3HaueHue B npupoze. OCHOBHBIE CBOMCTBA OOpa M aTIOMHHUS U UX coenuHeHuid. Oc-
HOBHBIE CBOWCTBA YIJIEPOA U KPEMHUS, & TAKKE UX OKCUIOB U TUAPOKCUIOB.
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Xumus azota, pocdopa, kuciopoaa u cepbl. A3oTHbIe U hochopHbIe yIoOpe-
Hus. CBolicTBa rajoreHoB. [loHsATHE 0 TecTHIHIAX. DKOJOTHYSCKUE aCIIEKTHI MPH-
MEHEHHS XUMUYICCKUX CPEJICTB IIPH BBHIPALNTUBAHUY CEITbCKOXO3SIMCTBCHHBIX KYJIBTYP.

Cemectp 2

IIpuMepbl KOHTPOJbHBIX Pa00T
TCCTHpOBaHI/IC 110 TEME «AJKAHbBI»

Bapuant 1

1. Ha3BaTp coennnenue no Homenkiarype MIOITAK:
CH,
CH;  CH,
a) 2,2,4-TpUMeTHINCHTaH 0) 2,4,4-TpUMeTHIITICHTaH
B) uzonponui-mpem-oytunmeran 1) 1,1,1,3,3-nearameruimpomnan

2. Kakoit atom yrjepoaa JIerde BCCro XJIOpupyceTcsa B COCIIHHGHI/II/I?

T 2 @
CHz~CH,—CH—CH,~CH;
a) 1 0) 2 B) 3 (4)CH, 1)4
3. Kakoe coenunenue nosyaurcs npu peakuuu Bropia u3 6pomucroro stuna’?
a) OytaH 0) sTUIeH B) OyTeH T) OpoIaH
4. KakoBa npupoja cBsizu azoT — kuciaopoa B CH3NO,?
a) MOHHAas 0) KOBaJICHTHAsI HETIOJSIpHAs
B) KOBaJICHTHAs MOJISIpHAs ') CEMUTIOJSIpHAs

5. Ykazatp pagukan "uzo0ytun':

a) CH;—CH,—CH,-CH,— 6) (CH3), CHCH,—
B) CH3—(|3H—CH2—CH3 r) (CHg);C—
TecTupoBanue Mo TeMaM «AJIKEHbI, aTKUHbI, THEHbBD
Bapuanr 1
CHy
CH;—CH,—C—CH,—CH
CH CH,
CH,

1. Kakoe Ha3zBaHH€ COOTBETCTBYET JAHHOMY YIJIEBOJIOPOY?

a) 5-MeTun-3-3THUIreKCeH-2 0) 5,5-muMeTnI-3-3TUIINEHTEH-2
B) 1,1-mumMeTmin-3-3TUineHTeH-3 ) 2-MeTWI-4-3TUITeKCeH-4
2. CKOJIBKO U30MEPOB UMEET NIEHTUH?

a) 1 0) 2 B) 3 r) 4

3. KakoBa snexTpoHHas npupojia ABOMHBIX CBsA3EH B OyTagueHe?
A)CUT O)mum B)OCUG G, TUT
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2) CH,—CH—CHy 6) HyC~CH,—COOH
0

_0 r) CH,—~CH—CH,
B) CH;=CH—CZ Lo

H OH OH

4. Yro nmoxyuuTtcs npu okucieHun npormuiena KMnQO, B HeliTpaibHOM
cpene?
5. UTo moiy4uTCs PU ICUCTBUM AllETUIICHA HA YKCYCHBINA aJIbJACTU?

a) HyC=CH—C-CH, 6) HC=C—CH—CH,
0 OH 0
B) chc:—g—c:H3 r) H,C=CH—CH,—CZ _

TectupoBanmue 1Mo TeMe «ApEeHbD)
Bapuanr 1
1. Ykaxure popmymiy aueTocpeHOHa

a) ©/ 6)©/ B)©:C CH r) ©/

2. YKaxuTe rpynnupoBKy, OTHOCSUIYIOCSA K OpUEeHTaHTaM |-Tro pona.

a) -NO, 0) -Cl B) -COOCH; r) -NO
3. Ykaxxure apoMaTUYECKOE COEUHECHUE.
CH, CH,
CH, H_ CHj
JOMRIY OO
CH,
H CHs

4. Yxaxure ciiy4all COTJIACOBAHHOW OPUEHTALINH.
5. YxaxuTte GopMyiy OpoaykTa okucieHus Toayona (KMnO,, HY).

TectupoBanue no teme «I anorennpousBoanbie. CiUpTHI U PEHOTBD)

Bapuanr 1

1. Ykaxure GpopmMyiry BTOPUYHOTO CIIUPTA.

CH3
H;C- C CH3 H3C CH CH,3 CH3 CH,-OH H3C~CI3H-CH2-CH3
a) CH3 B) r) CHZ'OH
OH OH OH Cl

Seate) {o

HO S Cl

SO4H
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2. Ykaxute popMyIly BELIECTBA, B KOTOPOE U30MEPU3YETCS COSAUHEHHE

HyC-C=CH-OH == ?

CH,
CHs o CH,
a) 0) © B) O r) CH,

COOH CHj CH,COOH
Negatie sitls I o
COOH

3. Ykaxute GpopMyiy MpoayKTa, MOTYyYaloIerocs Ipyu BHYTPUMOJIEKYIISIPHON

JerupaTauuu emop-0yTaHona.

a) CH;-CH,-CH=CH, 6) HyC-CH-CH,
CH,
B) H,C-CH, r) H3C-CH=CH-CHj4
H2C_CH2
4. Vxaxure popmyiy BelIeCTBa, KOTOpoe Oy/1eT OpOHUPOBATHCS JieTye
BCETO.

QO e, A, QL
CH, OH Cl

5. Ykaxure hopmyny QeHonaTa HaTpusl.
a) Ce¢HsONa 6) C,Hs0ONa
B) Na,CO;3 r) CH;COONa

TectupoBanue 1Mo TeMe K AMUHBI»
Bapuanr 1
1. Kakoe coenHeHue SIBISETCS XJIOPUCTHIM TETpaMeTUIIaMMOHUEM?
2. B kakux yclOBUSIX POTEKAET peaKkus MpeaeIbHbIX YTIEBOIOPOAOB C
xjopom?

a) 0e3 KaTanmu3aTopa 0) rpu HarpeBaHuu
B) B IPUCYTCTBUU HATPUS ') Ha CBETY
3. Kakoe u3 coenHeHuI MOTyYUTCs IPU BOCCTAHOBIICHUU
CH3CH,CH,CH,CN ?
2)CHyCH3CH3CHCX \ B)CH3CH;CH,CH,CH,NH,
2
.0
6)CHy CH;CH;CH,CZ r) (CH4CH3CH5CH, ), NH

a) [CH,NH,fCT  6) [(CH),NH,jCT  B)[(CH),NCT 1) [(CH,),NH] CI
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4. Kakas peakuus HarucaHa HeBepHO?
5. Kakoy nHTepBan 3HaueHnii pH cooTBETCTBYET BOAHBIM pacTBOpPaM AJIN-
(aTuyeckux aMuHOB?
a)pH=9-10 6)pH=6-7 B)pH=3-4 T1)pH=1-2

a) CHj;-1
0) CH3-1
B) CH3-|
r) CHs-1

NH, CH5'NH,
AgNO, —> CH4NO,
HCl CH,-Cl

KCEN—> CH,-CN

HI
Agl
HI
KI

+ + + +
+ + + +

TectupoBanne no reme «OKCOCOEAUHEHUSD)
Bapuanr 1
1. Ykaxkure, kakasi U3 NPUBEIEHHBIX CXEM U300pakaeT mpolecc

=0

o o OH CHj, o
OH
B) CHyCH,CZ ) + CHiCH,CER) —> CHyCH,CH-C CH,CH;
OH O
=0 =0 — =0
CH,

2) CHiCH,CZ + CHACH,CZ0

aJbJ0JIbHOW KOHICHCAIIMU MPOMUOHOBOTO ajbJerujia.
2. Kakoe u3 mpuBeIEHHBIX BEIIECTB 00pazyeTcs: Ipu OpOMUPOBAHUH
MacCJISTHOTO ajipaeruaa?

a) Br CH,CH,CH,CZ{) 6) CHyCH, CH-CZ 2
Br
8) CHyCH,CH,CHBr r) BrCH,CHCH,CZ)
Br

3. [Ipu rugpaTanuy Kakoro ajJikuHa o0pa3yeTcsl YyKCYCHBIN albaeru?
a) CH;C=CCHj; 6) CH5;C=CH B) CH=CH F) CH;C=CC,H;
4. C kakuM U3 NPUBEAEHHBIX BEMIECTB aMMHUAYHBIN pacTBOp OKCHA Ce-
pebpa BCTynaeT B OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKITUIO ""cepeOpsHOTO 3ep-
kaya"?

’O CH3~ _ ,O
a) CH,CZ o) CH,CH,OH =C=0 r) CH,CZ
C20cH, O TN B) oy ) CRs&SH
5. Kakoe 13 npuBeIEHHBIX BEIIIECTB HE pearupyer ¢ KeTOHaMu?
a) CeHsNHNH, 0) dbykcuHCEpHHCTas KUCTOTa

B) NH,OH r) HCN
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TectupoBanue mo Teme «KapOOHOBBIE KUCTOTHI
Bapuant 1
1. Kak Ha3wpIBaeTcst cCoOeNUHEHUE

a) 2-meTmi-1,1-nuxaop-5-neHTaHoBast KUCIO0Ta
0) 4-MeTui-5,5-1UXI0pOyTaHOBAS KUCTIOTA

Cl,CH CH CH,CH,COOH ?
CH,3
B) 3-meTun-4,4-1uxyiopOoyTaHoBasi KUCJIOTa
) 4-METWI-5,5-TUXJIOPIIEHTAaHOBAsL KUCIIOTA

2. Ilpu oKuCIEeHUU KaKOro KeToHa 00pa3yeTcsi CMeCh TOJIBKO YKCYCHOM M MpO-
MAOHOBOM KHUCJIOT?

CHyCCHg  CHyCH,CCH,CHy  CH3C CH,CHy  CHy C CH,CH,CH,
a) O 0) o) B) O r 0O

3. Kakoe coennHeHne NOIyIUTCS MIPU CyXOU MEPETOHKE YKCYCHOKHUCIIOTO aM-

MOHMS?
a) CH;CN ©0) (CH3C0O),0 B) CH3;CONH, r)CH3;COOH
a) CH,BrCH,COOC,Hs 6) CHLCHBr COOC,Hjg
B) H,C=CBr COOC,Hg r) H2C=CH-CEBr
4. Yto momyuutcs npu nevicrBur HBr na CH,=CH-COOC,Hs?
) @:COOH 5) H-C-COOH
a
COOH HOOC-C-H
H-C-COOH
B)HOOC CH, CH,COOH r)
H-C-COOH

5. V3 xako# KHCIOTHI HeJlb3sl NOJIyYUTh BHYTPEHHUN aHTUAPU]?

TectupoBanue o TeMam «OKCUKUCTOTHI. OKCOKUCIOTHI. OnTHYECKas N30Me-
pus»
Bapuanr 1

1. Kakoe coennHeHue SIBIAETCA OKCUKUCIOTOM?

a) CH,CH(OH) COOH 6) CH,(OH) -CH,HO
B) CHy-C—CHj r) CHLOH
0

2. YTo nmosy4uTCs B pe3yJIbTaTe peaklnuu:

H,SO, (paz6aBienHast) 5

CH4CH(OH) COOH

a) CHy CH,0H 6) CHg-CH—C=0 35

B)CH3-C-CH, r) CH3CHO + HCOOH
o)



3. Kakas ¢opmyna cOOTBETCTBYET JINMOHHOU KucIoTe?

4. Kakoe coeIMHEHHE UMEET aCHMMETPUUECKUI aTOM yriiepoa?

a) CH,OH 6) HOOC-CH(OH)-CH,-COOH
a) HOOC-CH,-COOH 0) HOOC-CH(OH) -CH,-COOH
B) HOOC—CHZ—/C-\CHZ-COOH T) HOOC-CHZ-(IIH-COOH
HO COOH COOH

B) HOOC-CH(OH)-COOH  r) CH3-CH,-CH,-CHj;
5. Kakoe coenunenue oOpa3yeTcst pu TUapoIn3e O-XJIOPIPOINMOHOBOM KH-
CJIOTHI?
a) CH3;-CH(OH)-COOH 6) CH3-CH(OH)-CHO
B) CH,(OH)-COOH r) CH;-CH,-COOH

TectupoBanue no Temam «l [ITUYIEHHBIE U IECTUWICHHBIE T€TEPOLUKIIBDY
Bapuanr 1
1. Kakas u3 npuBen€HHBIX GOPMYIT OTBEUAET TUPPOITY?

b ;

2. Kakoe n3 mpuBeAEHHBIX BelecTB neicTBUEM H,S mpu BeICOKOI Temiepary-
pE MOKHO MPEBPATUTH B THO(DEH?

X
7 ol W |
a)©\_Nj ) A )l . ol
H H H

3. Kakas u3 npuBen€HHBIX POPMYIT OTBEUYAET ITUTO3UHY?

NH2

af N of ) N TN o
o () DLl
H H H

4. Kakoe u3 BellleCTB HAaMMeHee YCTOWYMBO K JEHCTBUIO KUCIOT?
Sl wld el
a (\/ o)l B ] r L
) N J ) N ) S ) N
H

5. Kakoii reTepoIuki BXOAUT B COCTaB BUTamuHa PP?
a) TUppoI 0) mUpuUANH  B) TUPUMHIUH r) IypUH
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IlpuMepbl MHAMBUAYAJILHBIX 3a1aHuii (CP):
3amanue 1Mo Teme «AJKaHbDY
Bapuant 1
1. Kakoe u3 mpuBeeHHBIX HUKE HA3BAHUM JIJISi COCIUHEHUS
(CH3);C-CH(CH3)-CH(CHj3), otBeuaer npasmiaam MIOITAK ?
a) METUJI-U30-TIPOTTUII-mpem-0yTUIMETaH
0) 2,3,4,4-TeTpaMeTUIITICHTaH
B) 2,2,3,4-TeTpaMeTUIIIICHTaH
r) 2,2-TUMEeTHI-3-U30-TIPONMHIOyTaH
2. Kakoii u3 mpuBeICHHBIX HIKE (PAKTOPOB CITOCOOCTBYET MPOTEKAHUIO Pait-
KaJIbHBIX MTPOIIECCOB?

a) MOJISIPHBIA PACTBOPUTEIH

0) oxJaxkJacHUE

B) MPUCYTCTBUE KUCIOTHOTO KaTaanu3aTopa

r) o0nyuenue Y O-cBeToM

3. BoccraHOBIIEHHE TAJIOWIHOIO AJKWIA MOAUCTBIM BOAOPOAOM IIPUBOIUT K

YIJIEBOJOPOAY, KOTOPBIM TaK)XE MOJIy4aeTCsl MPH IIEJIOYHOM IIJIaBJICHUM HATpHE-
BOM COJIM BAJICPUAHOBOM KHUCJIOTHI. ECIIM MCXOMHBIN TaJOUIHBIN IKHWJI MOJIBEPT-
HYyTh peakiuu Bropma, To oOpasyercss CHMMETPUYHO  TOCTPOSHHBIN
M30MEp OKTaHa C 4YeThIpbMs NepBUYHbIMU aToMamu C. Kak Ha3bIBaeTCsA ajikui, C
KOTOPBIM TaJIOT€H CBS3aH B UCXOIHOM BEILIECTBE:

a) H-OyTHI 0) emop-OyTui
B) mpem-0yTuin r) u30-0yTHI
4. Tlpu neiicTBUM HATPHUS HA CMECh OPOMUCTOrO U300yTHIa U1 OPOMHUCTOTO 8mOp-
OyTuia oOpa3yeTcsi CMECh TpEX OpraHMYEeCKUX coelMHeHni. Kakoe u3 ueTbipex Huxke
HA3BaHHBIX BEIIECTB He ABJSAETCS MTPOIYKTOM PEAKITHH?
a) 2,5-nTuMeTUIreKcan 0) 3,4-nUMeTUITeKCaH
B) 2,3-AMMETHIITeKCaH r) 2,4-TuMeTuIreKcat
5. Kakas obnacth mormoiieHus xapakrepHa ajis 1eOpMaIlMOHHbBIX KoJieOaHu
cBs3u C-H CHj-rpynn B UK cniektpax?
a)1380cm ™ 6)1460cvm™  B)2900cM ™ 1) 1700 cm !

3azmague 1Mo TeMe «AJIKEHBD)

Bapuanr 1
1. HazoBute no Homenknarype MIOITAK coequnenue: CH,- C\: =CH-CH,
CH,- CH,
a) 2-3TII0yTeH-2 0) 3-MeTWINEeHTEH-2
B) 3-MeTUJITIEHTEH-3 r) 1,2-numeTtun-1-3tunsTunex

2. CymectByeT 13 uzomepnsbix rexceHoB (CgH,), HE cunTas yuc-
MpaHCc-A30MEPOB. YKAKUTE, CKOJIIBKO U3 HUX MOTYT IPOSIBIATH LIUC-TPAHC-
WU30MEPHIO:

a) 4 0)3 B) 5 r) 6
3. I1o kako¥ peakiuy MOKHO U3 MTPOMUJIEHA OJIYYUTh U30MPONUIIOBBIN CITUPT?
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KMnO, 2)

H
HBr B KOH 6)
CH,-CH=CH, —| M H,0
: 2 HBr_ o KOH_
H,0, H,0
B, [ KOH_
H,0

4. U3 ankeHa A 1mocJe Cleayrolleil cepuu npeBpanieHui MoayueH TOJIbKO YKCYC-
ubii anpaerua (CH;CHO). Vikaxute HCXOMHBIN adkeH A.

HBr _ NaOH 0, H,0

A b B r CH ,CHO
CIIUPT
a) MIEHTEH-2 0) rexcen-3
B) OyTeH-1 T) 3THJICH

5. B xaxkoit obnactu criektpa [IMP nexxar 3HaueHUs CUTHAJIOB STUJICHOBBIX IIPO-
TOHOB?
a) 4,5 - 6,5 m.1. 0)2,0-3,0 m.1. B) 6,3 -7,5M.1. r)1,3-2,5mu.

3amaHue 1m0 TeMe «AJTKUHED)
Bapuanr 1
1. CxoJIbKO M30MEPOB UMEET allETUIICHOBBIN yriieBo10po coctaBa CsHg?
a)3 0) 2 B) 4 r)5
2. Kakoit anieTHiIeHOBBIN yTIeBOA0PO]T 00pa3yeTcs Mpu AETUIPUPOBAHUN
3,4-numeruinnedrena-1?
a) 2,4-muMeTunneHTuH-1 0) 3,4-TUMEeTUITNICHTHH-2
B) 3,4-AUMETHINIEHTHH- 1 r) 2,3-TMMETUIIICHTHH-2
3. Kakoe 3nauenune pK, xapakrepno g C —H cBsi3u B alleTUIIEHOBBIX YTIE€BOI0-
ponax?
a) 25 0) 33 B) 16 r) 28
4. YKa)XuTe UCXOJHOE COEAMHEHNE A B CIEAYIOIIEN CEPUU IPEBPALIEHUN?

A2 NaOH HC=CH NaNH, r CH,l

crpT cu,Cl, B MeHTeH- 1 -uH-3
a) 1,2-nuxnopOyran 0) 1,3-guxsopnponan
B) 1,2,3-TpuxisiopbyTan r) 1,1-nuxsmopatan

5. Kakas nmonoca norsoiieHus xapakTepHa Jij1sl BaJleHTHbIX Koiebanunit =C—H
CBSI3U B alleTUJICHAX?

a) 3100 cm™1 6) 3300 cm™
B) 2600 cm™ r) 3400 cm™

3amanue 1o teme «JIueHnn»
Bapuanr 1
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1. Ykaxkure narepsain nojocsl noraomenns C=C cBsa3u B MK-criekTpe queHos.
a) 1600 - 1620 cm™ 6) 1650 - 1700 cm™
B) 1200 - 1220 cm™ r) 3000 - 3300 cm™
2. Kakue nueHsl jierde BCTyNaloT B PEAKINI0 TPUCOECTUHEHNA?
a) IMEHbI C KyMYJIUPOBAaHHBIMU TBOMHBIMH CBS3SIMU
0) TMEHBI C U30JUPOBAHHBIMU JTBOMHBIMU CBSI3SIMU
B) CONPSKEHHBIE TUECHBI
I') BCE MEPEUYUCIICHHBIE BBIIIE TUIIBI JUEHOB OJJUHAKOBO
3. Urto oOpazyeTcst mpu IeHCTBUM HATPUA B YCIOBHIX peakinu Bropua Ha xiopu-
CTBIM aJITUJL:
a) Oyraauen-1,3 0) rekcagueH-1,5
B) nmeHTaaueH-1,4 r) renraaueH-2,4
4. VI3BeCTHHI IBa IPUPOIHBIX MMOJUMEPA U30TPEHA - KayIyK H ryTTanepya.
CKOJIBKO M30MEPHBIX MOJIMMEPOB MOXKET 00pa3oBaThes B ciaydae 1,4-nmonume-
pusanuu 2,3-qumetnnoyraaueHa-1,3?
a)l 0)4 B) 3 r)2
5. U3 xakoro UCX0IHOTO COEAMHEHUS CUHTe3upyeTcs OyTaauen-1,3 mo Jlebene-
BY?
a) CH;- CH,-OH 6) CH;-CHO B)HC=CH r)CH,=CH-C=C
3agaHue o TeMe «ApEHBI»
Bapuanr 1
1. CKOBKO M30MEPHBIX apOMATHICCKUX OPOMOITPOU3BOTHBIX COOTBETCTBYIOT
opyrto ¢popmyne C;H;Br? a) 4 0) 6 B) 5 r)3
2. YKaxuTe NpoayKT ruapupoBanus 3 moasimMu H, o-kcunona:
a) 1,4-TUMeTUIIIMKIIOreKCaH 0) 2,3-TMMEeTHUITEKCaH
B) 1,2-TUMEeTHIIIMKIIOTeKCaH r) 3,4-TMMETUTeKCaH
3. YrieBomopos oGeciBeunBaeT OPOMHYIO BOJTY, TA€T PEAKIIMU C aMMUAYHBIM
pPacTBOPOM OKCHJa cepedpa, Py OKUCIEHUHU o0pa3yeT OeH30iHYyI0 Kucioty. [Ipu
ckuranuu 1 mois ero oopaszyercs 352 T yIrJIeKUCIIOro raza. YKaxxkute Haubosee xa-
pakTepHsIe noJiockl noriomeHus B MK criekrpe sToro yriieBooposa:
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 yriieBoJ0poa0B: OpoMOeH301a, n-OpoMTOJTyoJia U OpomMdITaHa
nojeicTBoBasIM HaTpreM. CKOJIBKO pa3TuYHbIX APOMATHUYECKHUX YTIIIEBOI0POI0B
oOpa3zyeTcst ipu 3TOM?
a) S 0)3 B) 8 r) 6

5. Ykaxure 4pOMaTHYECKYHQ CTPYKTYPY:
2
I

CH
0 2
a) L] 6)@ °) QéH "
2

CH, I
CH,

3amanue no Teme «l anoreHonpon3BoHbIe. CIUPTH U HEHOIIBI
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Bapuant 1
1. K kako¥i u3 HamMCaHHBIX HUXKE (POPMYJ OTHOCUTCS Ha3BaHHE
5-6pom-4,6-gumeTnn-5-3TrrenteH-3?

cHoBr
a) (HSCZ)Z(F_C,::CH_CZHS 6) HSCZCHZC—CII—CH(CHS)z
Br CHj C,Hs
Cab o
8) (CHy)y CHC-C(CH3),CH=CH-CH; 1) (CHg),CH-CH=C—C (C;Hs),
Br CH,

2. B KaKkoM W3 NIEPEUNCIICHHBIX HUKE COCIMHEHN Han0o0J1ee MOJABUKEH aTOM
xjopa?
a) C,HsCl 0) (CsHs)3CCl
B) C6H5CH2C1 F) (CHg)zCHCI
3. Toxyous moaBepriv XJIOPUPOBAHUIO HA CBETY U TOTYUYMIHM MOHOTAJIOT €HITPOU3-
BOJHOE A. 2-MeTuirekcaH moABEpriu OpOMUPOBAHUIO HA CBETY, OCHOBHOM MPOIYKT
peakiuu 00padoTaiv BOJHBIM PACTBOPOM IIENOYH, K TTOJIYYEHHOMY KUCIOPOCO-
JIepIKaIleMy BEIIeCTBY NMPUOABUIN METAUNIMYECKUIA HATPUI U POAYKT peaKiuu 00-
pabortanu coenunenueM A. Kakoe u3 coeIMHEHUI MOTYYUIIN TIPU STOM?
a) 2-Metmi-2-(o-xaopdeHokCu)rekcan  0) 2-MeTriI-2-(m-xJ10pheHOKCH)reKcaH
B) 2-MeTuI-3-(OCH3UIIOKCH )TeKCaH r) 2-MeTui-2-(0eH3MWIOKCH )TeKCaH
4. CKOJIbKO TMKOB JOJKHO HaOmonaThes B criektpe [IMP mpem-OyTunoBoro
criupra?

a) l 0)2 B) 3 r)4
5. Kakoi ciupt HauboJ1ee JIerKo TeruapaTupyercs?

a) 2,3-nuMeTnn0yTaHomN-2 B) OyTaHomi-2

0) 3-meTunOyTano-2 T') ICHTAHOJI-

3amanue 1o TeMe K AMUHBD

Bapuanr 1
1. Cxonbko m3omepoB uMeet amuH C4Hq 1 N?
a) 8 0) 6 B) 4 r) 10

2. K kakoMy THITy OTHOCHUTCSI aMHH, KOTOPBIM TAET MATMHOBOE OKPALIMBAHUE C
benondranennoM u B UK ciektpe umeeT 1Be ciabble MOa0Ckl NOTIOMIEHUs B 00J1ac-
7 3300-3500 cm™*?

a) BTOPUYHBIX MpeIeTbHBIX 0) MepBUYHBIX APOMATUYECKHUX
B) IEPBUYHBIX MPEEIBHOIO psijla  T') TPETUYHBIX
3. Kakyto ctpykrypHyto ¢popmyny umeetr amun C4H1; N, eciu n3BecTHO, 4TO OH ¢
a30TUCTOM KUCJIOTOMN pearupyer ¢ 00pa30BaHUEM COOTBETCTBYIOLIETO CrUpTa?
a) CH3CH2CH(NH2)CH3 6) C2H5N(CH3)2
B) CH3CH2NH C2H5 F) (CHg)zCHNHCHg
4. Yxaxurte npoaykT peakuuu (X):

Hzc\_/CHZ + NH3 X
0]
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a) NH2CH2CH20H 6) NH2CH2CH3
B) NHZCH2CH2 CH3 F) OH CH2CH3
5. Kakoil u3 HmKenpuBeICHHBIX aMUHOB OyeT BCTymath B peakiuio ¢ HNO»,
JlaBasi HUTPO30MPOU3BOTHOE?
a) N300y THIIAMUH 0) METHUJIITUIIAMUH
B) mpem-0yTUIaMUH ') TPUMETHUIIaMUH

3ananue 1o teme «OKCOCOETNHEHUSD)
Bapuanr 1
1. IIpn okucnenun kerona no [lonoBy nonmyymnu cMech YKCyCHOM, IPOITMOHOBOM,
M30MacJIsTHOM U n30BaliepraHoBoi kucioT. KakoBa cTpykTypa keToHa?

a) 5-mMeTniIreKcaHoH-3 0) renTaHoH-3

B) 5-METHJIITCKCAHOH-2 T') 2-METHUITeKCaHOH-3
2. YKaxxnuTe KOHEYHBIN NpOoAyKT [’ cienyromen cepuu npeBpaieHnin:

Ag,0 MnCO 0
H3C-CH,-OH 2(;00 NI—?W» b = B t4>1“

a) YKCYCHBIH aJIbJIeT U1 0) alleToH

B) MIPOIIEH T') IPOMaHO-2
3. CKOJIbKO KapOOHMIBHBIX coeuHeHn umeroT popmyiy CsHygO?
a)3 0)5 B) 7 r)9

4. Yxaxute 00J1aCcTb N — T IepexoJga B 3JICKTPOHHLBIX CIICKTpax Kap6OHHJII>HLIX

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

3ananue no teme «KapOoOHOBBIE KUCIOTHD)
Bapuanr 1
1. CkoJIbKO U30MEPOB UMEET Mpe/ebHAsI OJJTHOOCHOBHAS KUCIOTa COCTaBa
CeH120,?

a) 6 0)7 B) 8 r)9

2. Kakoe u3 nepeuncieHHbIX COeMHEHUH TaéT peakinio cepeOpsiHOro 3epKaa?
a) 1-menTun 0) XJIOPUCTBINA METHUIT
B) YKCYCHas KUCJIOTa ') MypaBbUHAs KUCJIOTA

3. YKaxuTe KOHEUHbI MPOAYKT, OJIYYEHHBIN B PE3YyJIbTATE MOCIEI0BATEIIbHBIX
MpeBpaIeHU: TpU IEUCTBUU Ha OPOMUCTBIN ATHIJI IMAHUCTOTO KaJIKsl, OMBLICHHUSI,
JNEUCTBUSA HSITHXJIOpI/ICTOFO (bocq)opa Y, HAKOHEII, TUJIaTa HaTPUs:

_O
a) HSC CH2 C- OC2H5 6) H3C CH C/
CHs & OCHs
o)
B) H3C-CHy- CZg 1) H3C-CH,-C-OC,H5
O

4. Kakoe BelecTBo (4) NOJy4YUTCS B PE3YyJIbTaTe CEPUU MPEBPAIICHUN:

Imon.H,O NaOBr
@@

4)
41



a) N300yTUJIOBBII CIIUPT 0) n300yTHIAMUH

B) M3OMPOIUIIOBBIN CIIUPT I') 2-HATPONPOIIAH
5. B kakoit oonactu MK cniektpa nornomaer OH-rpymmna B kuciorax?
a) 3000 cm™ 6) 1700 cm™ B) 1650 cm™ r) 1300 cm™

3amanue 1o Teme «JIumuasny
Bapuant 1
1. Yka3zatb popmyny numetuidranaTa — peneuieHTa, OTITYTHBAIOIIET0 HACEKO-
MBIX:

@CHZC O CHgy @CH2CH3 @CHZC O CH3©CO CH,
) CHL-OCH; CHzC OCH, CHZCHs C-O-CHj
2. Ykaxure (bopMyJIy BemectBa coctaBa CoHgO,, eciin n3BECTHO, YTO OHO CyIIIe-

CTBYET B BUJI€ IByX F€OMETPUUYECKUX U30MEPOB; B3aUMOJICHCTBYET C BOJHBIM pac-
TBOPOM IIIEJIOYU C 00pa30BaHUEM COJIM; CO CIUPTOM 00pa3zyeT CIOXKHBIN 2Pup, a mpu

OKHCJICHHUHU — 6€H30ﬁHy10 H I1aBCJICBYIO KHUCJIOTHI.
HC=CH,

CH=CH,
a) 6) B) r)
O C-OH
= - -O-CH=CH
Ho-C3g CH=CHC-OH C-O > 8
@)
3. MaprapuH npencTaBiisieT u3 ceOs:
a) SMYJIbCHUIO TUAPOT€HU3UPOBAHHOTO PACTUTEIBHOTO KUPA
0) SMYJIbCHIO THIPOT€HU3UPOBAHHOTO JKUBOTHOTO JKHpa
B) 3MYJIbCHIO CTIELIUATbHO CHHTE3UPOBAHHBIX TPUTIIMLIEPHUIOB HEMPEEIIbHbIX
KapOOHOBBIX KUCJIOT
I') SMYJIbCUIO TPUPOJHBIX HU3KOKAYECTBEHHBIX KUPOB
4. Kakoe Ha3BaHUE COOTBETCTBYET COEIMHEHUIO CO CIEAYIONIEH CTPYKTYPHOM

dbopmyoii?
a) METHJIMETaKpHJIAT 0) MeTaKpuJIOBast KUCJIOTa
B) METUJIOBBIN 3(hUp aKPUIOBOU K-Thl  T) METHJIOBBIN 3(DUP KPOTOHOBOM K-ThI

H3C 9

5. CocraBbTe YpaBHEHHS PEAKIUIA, MPOTEKAIOIIUX IO CXEME:

HZC\—/CHZ HCN H.O. H' -H,0
0O —A

Kakoe 13 npuBeIeHHBIX Ha3BaHUH MPUHAICKHUT BeliecTBY (X)?
a) STWJIOBBIN CIIUPT 0) arleToH
B) aKpHJIOBAsi KUCIIOTA ') YKCYCHBIN aJIbJeTH1
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3ananue 1o temaM «OKCUKHUCIOTHL. OKCOKUCIOTHI. OnTHYecKass U30MEPHS»

Bapuant 1
1. Yrto nosryduTcs NMpu HarpeBaHUM [B-OKCUMACISIHON KUCIOTHI?
0 0 OH 0
H,C=CH-CH,-C”  H3C-CH=CH-C’ HaC-CH-CH, H3C-CH-CH,-C”
OH OH )
a) 6) B) O7C0 H.c.cH-cH,-C]

~0
2. VKaXUTe CTPYKTYPY COCIMHEHUS COCTaBa C6I—El)1208klllmeromero JIBa OIITHYC-
CKHMX U30Mepa, 00pa3yIoIIero ¢ OCHOBAaHUSIMHU COJIM, JIETKO JAIOIIEro IIPU HarpeBa-
Huu coequuenne cocraBa CgHigO,, KoTOpOE OKMCHsIeTCs B Kuciaom pactBope KMnO,
B CMECh M30MAaCJISIHOM U I1aBEJIEBOM KUCJIIOT.
HO CH3; 4 HsC  OH .0
a) HyCCH, CH-CH CZ 6) HsCCH-CH-CH,CZ 0oy

~OH
OH OH OH 9
B)HyCCHCH CZ g, r) CH,-C-CH, C-CHg

3. Kakoe coenunenue (/) oOpaszyeTcs 1o cieayromiei cxeme?

H,O Cl NaOH
Srunen —HBr . o KCN 27 . 2
b= B—=I—q o=
a) TJIMKOJIEBAs KHUCJIOTA 6) O-OKCHUIIPOIIMOHOBAA KHCJIOTA

B) f-OoKcuMmacisHas KucioTa T) B-OKCHIPOIMOHOBAsK KHCIOTa

4. Kakoil U3 NMpUBENECHHBIX HUKE CTEPEON30MEPOB HE MPOSABIISIET ONTUYECKON aK-
TUBHOCTH?

O:~-OH Oz-OH
Dec-oH H-]oH o -] oH
a) H—--OH 6) 8) H-~OH r)
_ H——OH HO——H
H,C-OH H,C-OH I
HO-C=0 HO-C=0

5. Kakoe coenuHeHune mojiyqaercs Mpyu HarpeBaHUM [3-OKCOBAJIEPUAHOBOM KUCIIO-
ThI?
a) JaKTOH  0) TUMETUIIKETOH B) JJAKTaM  T) METWJIATHJIKETOH

3aganue no teMe «Caxapay»

Bapuant 1
1. Kakoil mpoayKT MOIYYUTCS MO CIAEAYIOLENH cxeMe?
,0
CZH
H—-OH HCEN ~  H,O,H"
HO—-H A b —Ho~B
H,C OH
H
a) HOCH,-CH OH-CH-CHOH-CH-OH 6) CH,OH-CHOH-CHOH-C=0
— o —!
8) CH,OH-CH-CHOH-CHOH-C=0 ")CH,OH-CHOH-CH-CHOH-C=0 43
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2. Kakoe coennnenue o0pasyercst Ipu JEHCTBUH Ha ajlbJIOTIEHTO3Y
amajbrambl HATPHs?
a) NIEHTUT ©0) OKCUM  B) TPUOKCHUTJyTapoBas KMCJIOTa  T') 03a30H
3. Hanumure cTpykTypHyto hOpMyiTy reKco3bl, 3Hasl, YTO OKCUHUTPUII,
MOJIYYeHHBIN 13 HEe€ MPU ACHCTBUU CUHUIBHOM KUCIIOTHI, TOCIE TUAPOIN3a
Y BOCCTaHOBJICHUSI HOJMCTOBOIOPOJHOM KUCIOTOM NaéT 2-METHIT€KCAaHOBYIO KUCIIO-

Ty:

a) bpyKTO3a 0) caxaposa B) TUIFOKO3a I') JJaKTO3a
4. Kakoe Ha3BaHWE COOTBETCTBYET JAHHOU CTPYKTYpPHOU opmye?
HO—H a) a, D -ramakro3a
Hg::aH o 0) B, D-dpykTo3a
HO—H B) B, D-ranmakro3za
H r) a, D-¢ppykTo3a
CH,OH

5. Onpenenute ctpoenue Bemiecta coctaBa CgHi,0s5, ecniu oHO npu HarpeBaHuu
C pa30aBICHHON CEPHOU KUCIOTOM 00pa3yeT a-MeTHI(QypPypost, IpH OCTOPOKHOM
OKHUCJICHUH MpeBpaiaetcs B 2,3,4,5-TeTpaoKCUT€KCAaHOBYIO KUCIIOTY, Ta€T PEaKIIHIO
cepeOpstHOTO 3epKana?

CH-CH ‘0 o o /O
] C=H C-H C<H C<H
ned  YeczO PCHOH OCHOH  ®CHOH  MCHOH
8"~  ~H  CHOH CHOH CHOH CH,
o-MeTrnhyphypon CH OH CH, CHOH CHOH
CHOH  CHOH  CH, CH OH
CH, CH,0H  CH,OH  CH,OH

3amanue 1Mo TeMe K AMUHOKHUCIOTBI U OEITKN»
Bapuanr 1
1. Kakue aMHUHOKHUCIIOTHI BXOJSIT B COCTAB MPUPOIHBIX OCIIKOB?
a)D, a o)L, a B) L, B )L,y

2. Yxaxure npoaykt peakiuu (X):

NH, OH H
HyC—C—COOH A X
O ~
3. YKaxuTe MPOIYKT TEPMUIECCKOMN NEeTUAPATAIINNA BAJIMHA:

0 0

a) HyC-CH—CZ 6) HsC-CH,-C7
N0  OH NH;

/0 -0
8) H3C-CH,-C{ r) HC—CH—C

OH NH, OH

4. YkaxuTte NpoayKT, NOJTy4aeMbIi MpU AEHCTBUH a30TUCTON KUCIIOTHI Ha

CHz(N H2)CH2CH2COOH

H;C H,C C—NH

3v.

8) ° "CH-CHyNH, 6 ° CH-HC[ “on-pe S

HsC HsC NH-C[ 'CH,

o ° 44

HaC \ 0
5 MG, H,C. “c-0-C? CH,4
) H.c-CHGH ) ° CH-HC” “CH-HC.

3 C > CHy



5. Kakoil peareHT NpuMEHSIETCS JIs1 3aIUThl AMUHOTPYIIIBI B AMUHOKHCIOTAX ?
a) 3TaHOJ 0) YKCYCHBII aHTUAPU
B) XJIOPOKHCH ocdopa ') a30THCTAast KUCJIOTA

3ananue 1o Teme «I'eTepouKInYecKre COeTMHEHUS»
Bapuanr 1
1. Kakoe coenunenue (X) oOpasyercs B pe3ysibTaTe CICAYIOIMINX PEAKIIUA:

C,H
. +0, - 40,
& CH, Al0stC Al,0;; t°C

C,Hs OH C,Hs OH
a)|| | &) | B)| | i |
0~ CoHs s~ CoHs N~ CoHs s~ NH;
H

2. Pacnonoxure CIeayromue COCAMHCHUA B pAa 110 Vﬁl)IBaHI/IIO OCHOBHOCTH.

3 ] @O QO anm,

a)2>4>1>§* 6)3§4>2>1
B)4>1>3>2 r1>3>4>2

3. Kakas u3 npuBEAEHHBIX CTPYKTYP HE SABIIIETCS apOMATUYECKON?

ol 1 el ) ol D ol
N \ N

N

H H
4. YKaxuTe NpOoyKThI MOJHOTO TUApoan3a 3-ypunuiMonodocdara:

HO- CHZO HO- CHZO NHz
| #+HPO+ NH N %HF’O*“ )
~0

m OH OH
HO-CH, , OH i HO-CH, NHz
I j+H3PO4+(K/'\£| NN #+Hpo+k/t\>
OH OH N OH

5. IIpon3BOAHBIM KaKOTO T€TEPOLMKIIA SBJIAETCS BUTaMUH PP?
NN N N
o7 of ) o ) o
— /
N 7 N N !
H H

Bomnpocsl Kk py0e:KHBIM KOHTPOJBLHBIM padoTam

1. Cunte3upoBaTh 10 peakuuu Bropiia n300yTaH.
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2. VYxa3arb omMOKy B Ha3BaHUU U JIaTh MPAaBUILHOE HAa3BaHHUE 2-3TUJI-6-
U30MPONMITEKCaHA.

3. Hamucats Bce nu3oMepsl yrieBogoponaa opyrro-popmyisl CsHig ¢ OTKpbITOM

LIETbIO, Ha3BaTh UX o HomeHkiarype MIOITAK.

Hanucats peakuuto Kydyeposa ais nentuna-1.

Hanucats peakuuto 1,2-1u0poMIiiponaHa ¢ METaJUIMYECKUM [IUHKOM.

Kak u3 anerunena npu noMoIy HEOPraHMYECKUX peareHToB MOIYyYUTh H.-

OyTtan?

7. Ilpu momouy Kakux XUMHUYECKUX PEAKIUI MOKHO OTIMYUTH STHIIALIETUIIEH OT
TUMETHIaleTuiIeHa?

8. Haszartb coenunenue no Homenkinarype FOITAK:
CHj

o ok

HyC—CH=CH—CH—C——CH,
P CH,
HsC CHg
9. HamucaTh peakiuio MoJMMepHU3aliuy MpOmHIeHa.
10.Hamucatp peaknuro s IeHTHHA-2.
11.Y1o nomyduTcs Npy B3aUMOJIEHCTBUHM CMECH MPONMIOPOMHUIA U H.-
OyTunopomua ¢ HaTpueM?
12.Ha3Bath coenunenne mo HomeHknatype MKOITAK:
H,C
HyC——C=—=C——CH-CH,4
13.Yto oOpa3zyercs npu HutpoBanuu no KonosanoBy yrieBoaopoja 2-
MeTuI0yTaHna?
14.Y1o nonyuuTcs Npu peakuuu H. OpOMHUCTOrO MPOMUiIa CO COUPTOBBIM PACTBO-
poM mignoyn?
15.CKOJIbKO pa3IMYHBIX COETMHEHUN MOTYYUTCS IPU MPUCOEAUHEHUHN OJJTHON MO-
nexynsl HBr k uzonpeny? (YcioBus pa3inyHbie).
16.Kakue yriaeBogopoabl 00pa3yroTcsi TPH  TIOJHOM BOCCTAaHOBJICHWHM H-
OYTUJIOBOTO CIIUPTA, alleToHa?
17.Cunrte3upoBath o peakuuu Bropia 2-MeTuiarekcas.
18.Hamucatp peakiuo noauMepu3anuu 0yTaarieHa.
19.Hamnucate cTpyKTYpHBIE (JOPMYJIBI M HA3BaTh U30MEPHI AllETHIICHOBBIX YTJIe-
BojiopoaoB C,4Hg.
20.Kaxko#t yrieBoaopo/1 moJIyduTcs, €ciiv Ha 3,3-1uMeTiIOyTeH- 1 moielicTBoBaTh
OpoMoMm, a 3aTeM H30BITKOM CIIUPTOBOTO PACTBOpA MIEIOYH?
21.HazBatb coenunenue no Homenkinarype MIOITAK:
CHj
HC=—C—CH=CH—C—CH,—0H
H,C—CHs
22.Yto o0pasyeTrcst Ipu BOCCTAHOBIEHUU OPTO-(EHUITYKCYCHOM KUCIIOTHI C TIO-
MOIIIBIO 0JIOBA M COJISTHOM KUCIIOTHI?
23.YT0 nmosy4uTcs Ipu JeruapaTanuu 2-MeTUINeHTanona-3?
24 .13 6yranauona-1,4 nonyuuts 1,4-nubpoMOyTaH.
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25.13 sTiiibeH3oa nosyyuTh napa-aMUHOATHIIOEH3O0JI.

26.113 GeH3oJ1a MOIy4YnuTh TUITUKIOTEKCHIT ( QO ).

27.Kakoe BemiecTBo 00pa3yercs Mpu OKUCIEHUHN KUCIBIM pacTBopoM KMnO, na-
pa-nuaTHIOeH30I1a?

28.13 Kakoro HUTPOCOEIMHEHHUS U B KAKUX YCIOBUAX MOKHO TIOJIy9UTh OCH3MIIA-
MUH?

29.13 nponuaoBOro CrupTa MoaydyuTh NPONMUIN300yTUIIOBBIN Aup.

30.Hanucars ypaBHEHHE OKUCIEHUS XJIOPUCTOrO ajuiuiia 1o Baruepy.

31.[1pucoeMHUTH BOY K IEHTEHY-2, HA3BaTh KaTaau3aTop.

32.13 nponuieHa moy4yuTh U30MPOIMIOBBIN CIIUPT, TPONaHuo-1,2,

33.Hanucatp peakiiuu OpoMUpOBaHUS U HUTPOBAHUS aHU30J1a (¢ 00pa3oBaHHEM
MOHO3aMEIIEHHBIX ).

34.TlomyunTh AUATUIOBBIN 3PUp (ABYMs criocoOamm).

35.U3 HUTpOoOEH301a MTOTYyIUTh MeTa-(heHUJICHINaMUH.

36.Hammcath B mopsiKe BO3pacTaHUsI KUCIIBIX CBOMCTB: (DEHOI, BOTY, OPTO-
HUTPO(EHOJ, MUKPUHOBYIO KUCIIOTY, TIUIEPUH, METAHOJ.

37.Kax BoIienuTh EHOI U3 CMECH ero ¢ OSH3MIIOBRIM cipToM? HamucaTs ypas-
HEHUE PEaKIIUU.

38.Kako# mpoyKT MOJYIHTCsI PU ACHCTBUN METaUTMYECKOT0 HATPHUs HA HOIH-
CTBIN OeH3MI?

39.'maponu3oBaTh BTOP.OPOMUCTHIN OYTHII BOJHOU MIENOYBIO U HA3BATh MOJY-
YEHHOE COEMHEHHUE.

40.13 6eH301a MOTYyYUTh aHU301.

41.M13 meTunaneTieHa noiay4uTh o-opomarnieto; opomodopm - CHBTrs.

42.0xucauTh ieHTaHoH-2 1o [lomoBy.

43.TlomyunTh OPOMAHTUAPH]T OL-OPOMYKCYCHOM KUCIOTHI M3 ’TAHOBOUW KUCIIOTHI.

44 HanucaTh aJIbIOJIbHYIO U KPOTOHOBYIO KOHACHCAITUH JJIs1 2-METHIIIPOTIaHAIIS.

45.Kakoit mpoiyKT o0pa3yercs, eclid K 3THIOBOMY d(DHUpY MPOIUH-2-0BOM KHUCIIO-
Tl JoOaBuThL HBT.

46.113 6eH30ma MoMy4IuTh areToPpeHoH (MeTUI(ESHUITKETOH ).

47.Kakoe coeiHEeHHE 00pa3yeTcs pu 00padOTKe Ha XOJI01y U30BAJIEPUAHOBOTO
aJbJeTH/1a BOJAHBIM PACTBOPOM IIENOUH?

48.YT0 MOIy4YUTCs MPU HArpeBaHUH 2-OKCHOYTaHOBOM KUCIOTHI?

49.U3 renTa”as NOMyYUTh TENITAHOM-2.

50.1TomyuuTs (HEHUITYKCYCHYIO KUCTIOTY U3 OCH3WIXJIOPHIA.

51.Hammcarp koraeHcamnuo KisiizeHa ajst THI0OBOTO dhupa H30MaCIsTHON KU-
CJIOTHI.

52.13 (heHnIyKCyCHOTO albAeruaa noayquTh (PeHUIaeTHIICH.

53.U3 MacistHOM KUCIOTHI MOTYYUTh JUTPONUAIKETOH.

54. 13 mponmuoHOBOTO alIbJETH/IA TTOTYIUTh OKCUM, EHUITUIPA30H, OUCYThPUT-
HOE MPOU3BOIHOE, IIMAHTUPHUH U alleTallb METUIIOBOTO CITUPTA.

55.HasBatb coequnenue no Homenkinarype MIOIMAK:
O Cl O
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56.13 xakoro cnimpTa mpu OKUCICHUH (yCIIOBUS) 00pa3yeTcss MeTUIITHIIKETOH?

57.HasBatb coequnenue no Homenkiarype MIOITAK:
CH; Cl
o
%
Cl—CH,—C=—=C—=C{
H

58.13 anunuHOBOM KHUCIOTHI MOJYYUTh ITUKIIONIEHTAHOH.
59.13 nponuieHa moiayyuTh XJI0PAHTUIPU] U30MACIISTHON KUCIIOTHI.
60.Hanucatp peakiuro:
(o]
V4
o /C\o—cH3
C\C/O—CH3
\\O

H,C

+ HBr

Bonpocsl k 3k3aMeHy 0 JUCHHUILIMHE «XUMHUA» (2-i1 cemecTp)

HonHas 1 KOBaJeHTHAs CBSA3H B OPraHUIECKUX COCTUHEHUSIX.

KoopnuHannoHnHas 1 CEMUTIONSIPHASL CBSI3H.

HomenkiaTypa opraHu4ecKux COeIMHEHU.

AtomHbIe opbuTanu S- u P-tuna. ['mbpunuzaius opoutaneil. 6- U m-CBS3U.

Terpasapuueckas Mojenb aroma yriaeposaa. Teopust ctpoenust bytieposa.

CTpyKkTypHas U30MepHUs U U30MEPHS TTOJIOKECHUSI.

NunyktuBHbIN 3G GEKT 1 3PPEKT conpsiKeHHUs.

Anxanbsl. HomeHnknatypa, puznueckue cBoCcTBa, METObI MTOTYYEHUS.

. XMMHYECKHE CBOMCTBA AJIKAHOB.

10. MexaHu3MBbI paJuKaIbHBIX PeaKuil (paIuKaaIbHOE TaJOTCHUPOBAHUE U CYIIb-
dboxsiopupoBaHue)

11. AnkeHsl (3TUIIGHOBBIE YTIIEBOJIOPOIbI), T-CBsI3b. HoMeHKIIaTypa, pusndeckue
CBOMCTBA, METO/II MTOJTYICHUS.

12. TlpaBuno MapkoBHukoBa. VckitoueHus U3 3TOT0O mpaBuia (MEpEeKUCHBIN (-
dext Xapaia, npucoeAMHEHUE K 0, B-HEMpeaeabHbIM KapOOHWIHHBIM COEIU-
HEHUSIM).

13. DnexTpoHHas MpHUPOAA ABOMHOW CBsI3U yriepon-yriaepos. L{uc-tpanc uzome-
pUs STUIICHOBBIX YTJIEBOIOPOIOB.

14. Xumuyeckue CBOWCTBA alIKEHOB.

15. Anxunbl. HoMenkiarypa, crocoObl ofrydeHusi. XUMHUYECKUEe CBOMCTBRA.

16. CxozacTBa u pa3inuyusi B XUMUYECKAX CBOMCTBAX alIKEHOB M aJIKUHOB.

17. JIlueHoBble yriaeBoAOpPOIbl. DIEKTPOHHOE CTpoeHUEe. MeTo bl MOTyUYeHu .

18. PeakuioHHasi CrioCOOHOCTh JUEHOBBIX YTJIEBOJOPOJIOB B PEAKIUSAX IMPUCOE-
JTUHEHUS.

19. IlonuMepu3aiust aIKEHOB U TMEHOB. [IpUpOHBIN U CHHTETUYECKUN KayUyK.

20. ApomaTtuueckue yrieBoopoasl. Ctpoenne 6eH3ona. ApoMaTuuHOCTh. MeTo-
JIbI TIOJTyYEHUSI TOMOJIOTOB O€H301a.

21. Peakiuu sneKTpOPMIBHOTO 3aMEIIeHUs (Ha IPUMEpPE COCTUHEHUN apoMaTHu-
YECKOro psifa).

22. Teopust 3aMeIIeHUST B apOMAaTUYECKUX COCTMHEHMSIX. Peakiu 35mekTpoduib-

Horo 3amenieHus. OpueHTtanTsl | poaa (opTo-, mapa- OpUEHTAHTHI).

CcoNOOR~ODE
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23. Teopus 3amelieHuss B apOMaTHUYECKUX COESTUHEHHSIX. Peakuuu 3meKkTpoduiib-
Horo 3amenienus. OpuentanTsl || pona (MeTa- OpueHTaHTHI).

24. MexaHu3Mbl OPraHUYECKUX pEaKlui — 3aMellleHre, MPUCOeINHEHUE, OTIIIEeTI-
JICHUE.

25. lNanorennpounsBoiabie. CriocoObl MOTyYeHUss. XUMHUYECKUE CBOMCTBRA.

26. Peakniuu HyKJI€0(HUIBHOTO 3aMelleHus (Ha MpUMEpPE PEaKIMOHHOW CIOCO0-
HOCTH MOHOTQJIOT€HIPOU3BOIHBIX aTu(aTUIECKOTO Psiia).

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

28. Cnuptbl. du3nyeckrue U XMMUYECKUE CBOMCTBA CITUPTOB.

29. ®eHombl, METOABI MoMyueHus. PeaknnonHas cmocoOHOCTh. CBOWMCTBA OKCH-
TPYMIIbL.

30. CiocoOBI TIONTY4eHHUSI M PEaKIIMOHHAsI CIIOCOOHOCTh aMHUHOB.YeTBEpTUUYHBIC
aMMOHHUEBBIE OCHOBAHHSI.

31. Amunsl. Homenknatypa. XuMuueckue CBOMCTBA.

ApomaTtrueckue aMuHbI (ITOTy4eHue, PU3NYECKHe U XUMUYECKHUE CBOMCTBRA).

32. KuciaoTHOCTh U OCHOBHOCTh OPTaHMYECKHX COCTUHEHHM Ha MPUMEpE CIIHp-
TOB, ()EHOJIOB U AMUHOB.

33.Anbaeruasl U KeToHbl. HoMeHKIaTypa u METO bl MOJIy4EHUS.

34. Xumuueckue cBOMCTBA aJIbJIETHI0OB U KETOHOB.

35. Anbaerunipl 1 KETOHbL. Peakiiuu ¢ ygyacTueM 0-BOJIOPOAHOIO aTOMA.

36. ApoMaTHU€eCKHE U HEMpeeIbHbIE albIECTHIbl U KETOHBI. METO/1bl OTyUYeHUs,
CBONCTBA.

37. IlpousBoaHble KapOOHOBBIX KUCIOT. DGUPHI, aHTHIPHUIBI, XJIOPAHTHIPHUILI,
HUTPUWIbI, aMUIbl. PJ1b aMUIHOM CBSI3U B OEJIKOBBIX MOJIEKYJIaX.

38. KapOoHOBBIE KHUCTOTHI. DIEKTPOHHOE CTPOCHHUE KapOOKMIBLHOUW rpymnmbl. Me-
3oMepust aHnoHa. CrocoObl MOTy4YeHUs: KAPOOHOBBIX KUCIOT.

39. luxapOoHoBble KHUCIOTHI. Lluc-TpaHc m3omepus HempeaeNbHBIX KapOHOBBIX
KHCJIOT.

40. JIByxOoCHOBHbBIE KapOOHOBBIE KHCIIOThl. MaJIOHOBBIM 3¢hup. ApomMaTHUYECKUE
nukapOoHOBbIE KUCTOTHI. JIaBcaH (TepuieH). JJumerundraar.

41. HenpenenbHbie KapOOHOBBIE KUCIOTHI U UX MPOU3BOHBIE.

42. Ilpon3BojHbIe KapOOHOBBIX KUCIOT. D(PUPHI, aMHUJIbI, XJIOPAHTHUAPUIILI, HUT-
puiibl. KanpoH, HEWIIOH.

43. OKCUKHCIIOTHI, KJIacCuPuKaIus, crocoObl MOJIy4eHHs, CBOMCTBA, OTHOIIIEHUE
K HarpeBaHUI0, JTAKTHU/IbI, JAKTOHBI.

44. Anpaeruio- U KeTo-KUCIOThl. ALIETOYKCYyCHBIM 3¢up. Tayromepus. Peakuu-
OHHAsl CIIOCOOHOCTh TAyTOMEPHBIX (HOPM.

45. KeToKuCnoThl, KETO-€HOJIbHAsg TayToMepus. MeTonbl noixydeHus: o- u - ke-
TOKUCIIOT.

46. OkucieHrue OpraHuYecKUX COCAMHEHUN Ha MpUMEpe alKEHOB, AJIKUJIAPEHOB,
KETOHOB.

47. Bunnable KUCIOThL. ONTHYECKAs] U30MEPHUS COCTUHEHUI C ABYMSI aCUMMETPH-
yeckuMu aromamu yriepona. [luactepeomepsnl. Ilpoekimonnsie (opmyibl
dumepa.
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48. OnTuueckass u3oMmepusi. ACUMMETPUYECKHII aTOM yriepoja, aHTHUNObl. Pa-
IIeMAaThl U UX CBOMCTBA.

49. Caxapa, knaccudukamnus. PacnpocTpanerue B MpUpoJie U UX posib B Hel. Pe-
aKIIM1 MOHOCAaXapHuJI0B.

50. Xumnueckune cBoricTBa MOHOcaxapuaoB. OTAeNbHbIE MPEICTABUTEIN MOHO3:
D-rmoko3a, D-ranakro3a, D-¢pykro3za. Butamun C. ['nuko3umpi.

51. ®pykroza. CtpoeHue, TayroMmepusi, CBoiicTBa. OTIMYKE OT IITIOKO3bI.

52. Iucaxapuasl. ManbsTo3a, 11e1100103a, caxaposa, JJaKTo3a.

53. Kondurypamus. ['enernueckue psijibl U crepeonsomepus caxapoB. Lukinue-
ckue ¢popMel. [ToHATHE KOIBUATO-1IETTHON TayTOMEPHH.

54. BricokoMounekyisipHble nonaucaxapuasl. Kpaxman. Lemmono3sa.

55. Amunokucnotsl. Kimaccuduxariysi, METOIbI OTYYCHHS.

56. OU3UKO-XUMUYECKHE CBOWCTBA U PEAKIIMOHHAS CIIOCOOHOCTh aMUHOKHUCIIOT.

57. OTHOLIEHNE aMUHOKHUCIIOT K HarpeBaHuio. OTaenbHbIE MPEACTABUTEIN aMHU-
HOKHCJIOT. 3aMEHUMBbIE M HE3aMEHUMbIE aMHUHOKHCIIOTHI.

58. IlomunenTuasl U OENKOBBIE BemeCcTBA. MeETObI MOTYYCHHS TOJUTCHTHIHOMN
CBSI3U.

59. KayecTBeHHbIE peaKlIMi HA aMUHOKHUCIIOTBHI U OCJIKH.

60. 'erepouukiel. ApomarnuHocts. [Iupuaun. Munon. Perynstopsl pocTta pacre-
Huil. OcHOBHOCTD. [TupUMHUIMHOBBIE U ITyPUHOBBIE OCHOBAHMS.

61.I'ereponukiibl. Knaccudukanus, apomarudnocts. [luppon, ¢ypan, TtHodeH.
[TonsiTve 0 CTPOEHNHU T€MHUHA U XJIOpOPHILIA.

62. [IaTnuneHHbIe TETePOIUKIIBL. ApoMatnaHOCTh. OCHOBHOCTG. [Iuppoi, gypaH,
THO(EH, B3aNMHBIE TIEPEXO/IbI.

63. HykiiennoBsie kucnotsl, moHstue o crpoeranu JJHK u PHK.

64. Bomopoanas cBsizb. Ee poiib B CTPYKTypH3aluu OHMOTEHHBIX IMOJUMEPOB —
OENTKOB ¥ HYKJIEHHOBBIX KHUCIIOT.

65. Ctpoenue, cBolicTBa, mepepaboTKa U MPUMEHEHHE KUAKUX U TBEPIBIX KHUPOB.

66. Jlunuasl. XKupsl. Ponb CHOXHBIX JTUMUIOB B (OPMHUPOBAHUU KIETOYHBIX
MeMOpaH.

6.2. Onucanune noka3areseil 1 KpUTePUEB KOHTPOJIS yCII€eBAEMOCTH, ONTUCAHHE
IIKAJ OlleHUBAHUSA

JIJist OllEeHKW 3HAHWW, YMEHHM, HaBBIKOB M (POPMHUPOBAHUS KOMIIETEHIIUU IIO
TUCITUTUINHE «XUMHS» MOKET MPUMEHATHCS Oa/NIbHO-PEUTHHrOBas CHUCTEMa KOH-

TPOJII U OOCHKH YCIICBACMOCTH CTYACHTOB.

B ocnoBy 6amibHO-peitTiHroBoi# cucteMsl (BPC) mosioxkeHsl MpUHIUIIBI, B CO-
OTBETCTBUU C KOTOPHIMU (DOPMUPOBAHKME PEHUTHHTA CTYICHTA OCYIIECTBISETCS B XO-
JIe TeKYILEeTro ¥ MPOMEXKYTOYHOTO KOHTPOJIsl 3HaHWU. CTyIeHT, HAOpaBIIINil B Te€UEHUE
ceMecTpa MpU OCBOCHUU JUCHMIUIMHBI HEOOXOIUMOE I aTTeCTallid KOJIMYECTBO
0aJIOB, MOJTy4aeT FK3aMEHAIMOHHYIO OIICHKY B 1-M ceMecTpe U BO 2-M CeMeCTpe o
O0aJIIbHO-PEUTHUHTOBOM CHUCTEME.

BaibHO-peHTHHIOBAasI CTPYKTYpPa OIIEHKHU Ha dk3aMeHe (1 cemecTp):

3amuTa 1abopaTopHbIX padoT — 80 GamioB (8 padoT x 10 0amIoB)
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BrimonHenne WHAUBUAYATbHBIX TOMAIIHUX 3alaHuil — 25 O6amoB (5 3amaHuit x 5
0aIIOB)

KonTtponsabie paboTsl — 40 6amioB (4 KOHTPOIbHBIE paboTHI X 10 6ayIoB)
KomnokBuym no temam 1 — 3 — 20 6ayioB (1 komwtokBuym *x 20 6aJ1710B)
MakcuMainbHas cymma 0amioB: Spax = 80 + 25 + 40 + 20 = 165

Tabmuma 7
Mkana JK3aMeH
OlleHHUBAHUS
140-165 OTJINYHO
116-139 XOpOLIO
83-115 YIOBJIETBOPUTEIIHHO
0-82 HEY/I0BJIETBOPUTEIHHO

HpI/I HCCOIrJ1aCHuu C OHGHKOﬁ I10 6aHHBHO-peﬁTHHFOBOﬁ CUCTEMC CTYACHT UMC-
CT IIPpaBO Ha CAa4Yy 3K3aMCHa I10 Tpa,Z[HHI/IOHHOﬁ CHCTCMC.

Kpurepuu oneHnBanus pe3yJibTaToB 00y4eHus1 B 1-mM cemecTpe (IK3aMeH)

Tabmauia 8
Onenka Kpurepun oneHuBanus
Bricokuit ypOBeHb OI_IeHKy «OTJIHYIHO» SaCJ'IY)KI/IBaeT CTy,HCHT, cCJin 6LIJ'I JaH UCUCPIIbI-
«5» BaIOIIII/Iﬁ OTBCT Ha TCOpeTI/I‘IeCKI/Ie BOHpOCI)I C HC3BHAYUTCIIBHBIMU HCI0-
(oTIIMYHO) y&TamMu M pellieHa pacyeTHas 3aj1a4a

CpenHuii ypOBeHb | OLIEHKY «XOPOIIIO» 3aCIyKHBAeT CTYACHT, €CIIH B ILIEJIOM ObLIa MPOBe-
«» JICHA CephE3Hask MOJTOTOBKA, HO C PAJIOM 3aMEUaHHM U pelleHa pacueT-
(xoporo) Hasl 3aj1a4a;

IToporoBblii ypo- | OLIEHKY «y10BJI€TBOPHTEIbHO» 3aCITy>KUBACT CTYJEHT, €CIIH OTBET ObLI
BEHb «3» (yIOBJe- | HETJIOXOM, 0OTHAKO UMEIOTCS CEphE3HBIE HETOUETHI TP MOATOTOBKE OT-
TBOPUTEIILHO) BETOB Ha BOIIPOC, a TAK)KE BO3HUKIIU TPYIHOCTH C PELIEHUEM 3a/1a4l

MUHUMaIIBHBIN | OLIEHKY «HEY/IOBIETBOPUTEIHHO)» 3aCIyKUBAET CTYAEHT, €ClIM HEe OBLIO
YpOBEHB «2» (He- | OTBeTa Ha MOCTABJICHHBIC BOMPOCHI M HE PellieHa 3a1a4a
yIIOBJIETBOPH-
TEJILHO)

baibHO-peUTHHTOBAasI CTPYKTYpa dK3aMeHa (2 ceMecTp):
NunuBuayanbabie nomaiinue 3aganus — /0 6amnoB (14 pabotx5 Gassion)
TectupoBanue — 45 6annoB (9 paboTx 5 6ayI0B)
Kontponsubie paboTel — 20 6aiu10B (2 padoTsl x10 6asnon)
JlaGopatopHbie paboThI (OLIEHMBAETCS OATOTOBKA K pab0TaM, KA4eCTBO BHIMOJIHE-
HUs paboT u BeaeHue terpaan) — 80 6amios (8 padbot % 10 6amioB)
MakcumanbHast cyMMa 0amioB: Syax =70+ 45 + 20 + 80 = 215 Gamios.

Tabmuma 9
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Hikana JK3aMeH
OlleHUBaHUS
183 - 215 OTIIUYHO
151 - 182 XOpOIIO
108 — 150 yIIOBJIETBOPUTEIHHO
0-107 HEYJIOBJICTBOPUTEIHLHO

[Tpu Hecornacuu ¢ OIEHKOM MO 0aIbHO-PEUTUHTOBOM CUCTEME CTYACHT UMeE-
€T MPaBO Ha cAady 3K3aMeHa M0 TPAJAULIMOHHON CUCTEME.

Kputepuu onieHuBaHus Pe3yJIbTATOB 00y4eHHUsI BO 2-M ceMecTpe (3K3aMeH)
Tadomuma 10

Ouenka Kpurepun oueHuBanus

OIICHKY «OTJIMYHO» 3aCIy>KUBACT CTYJCHT, OCBOUBIIINI 3HAHUS, yME-
HUS, KOMIIETEHLIMU U TEOPETUYECKUI MaTepuan 0e3 mpoOesioB; BhINOI-
HUBIINHI BCe 3aaHuA, MPEAyCMOTPCHHBIC y‘le6HI>IM IIJTAaHOM Ha BBICO-
KOM Ka4eCTBEHHOM ypPOBHE; MPAKTUYECKUE HABBIKH MPOQPECCUOHAIBHO-
r'0 IPUMEHEHHUSI OCBOCHHBIX 3HAHHUI C(HOPMHUPOBAHEI.

KoMnerenuumn, 3akperéHHple 3a JUCHUIUIMHON, ¢(OpMHPOBaHbI HA
YPOBHE — BHICOKHIA.

OILICHKY «XOPOLIO» 3aCIyKUBAET CTYJICHT, IPAKTUYECKHU MOJHOCTHIO OC-
BOUBIINHU SHaHWA, YMCHUS, KOMIICTCHIIUU U Teopeanecxnﬁ Marcpuall,
yueOHbIe 3aJaHus HE OLEHEHBl MaKCUMAIbHBIM YHCIIOM 0aJIJIOB, B OC-

HOBHOM C(HhOpPMHUPOBAIT IPAKTUIECKUE HABBIKH.

KomneteHuum, 3aKkpennéHHole 3a AUCUMNANHON, chOpPMUPOBa-
Hbl Ha YPOBHE — XopoLuunii (cpeaHwuit).

OLICHKY «YAOBJIETBOPHUTEJIBbHO» 3aCIIyKUBACT CTYACHT, YaCTUYHO C
HpO6€J‘[aMI/I OCBOUBIINHU 3HaHUA, YMCHHUA, KOMIICTCHIUN U TCOPECTHUYC-
CKUit MaTepuall, MHOTHC y‘Ie6HLIe 3a1aHusA 00 HE BBIINIOJIHUII, 100
OHU OLCHCHBI YHUCJIIOM 6aJ'IJ'IOB 6J'II/13KI/IM K MUHUMAJIbHOMY, HCKOTOPBIC

Bricokuii ypoBeHb
«5»
(oTnMYHO)

Cpennuii ypoBeHb
«4»
(xoporo)

IToporosslii ypo-
BeHb «3» (ynoBie-

TBOPUTEIHHO)
MPAKTUYECKHE HABBIKK HEe CHOPMHUPOBAHBI.
Komnerenuun, 3akperyi€HHbIE 3a JUCUUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — 10CTATOYHBIH.
MUHUMAaNBHBIA | OLEHKY «HEYIOBJIETBOPUTEIBHOY 3aCIIy>KMBAET CTYJICHT, HE OCBOMBILUN
YPOBEHb «2» (He- | 3HAHUA, YMEHUS, KOMIIETEHIIMU U TEOPETHUECKUN MaTepuai, yuyeOHbIe
YIAOBJIETBOPU- 3a/laHus HE BBIMOJHUT, IPAKTUYECKIE HABBIKU HE CPOPMUPOBAHEI.
TEJILHO) Komnerenuumn, 3akpen€éHHble 3a JUCHUIUIMHON, He C()OPMHUPOBAHBI

Texymue 3a70KEHHOCTH 1O WHIUBUIYAIbHBIM JOMAIIHUM 3aJaHUSIM, KOH-
TPOJILHBIM paboTaM, TECTUPOBAHUSM U 3aIUTE JIAOOPATOPHBIX PabOT JOJKHBI OBITH
JVKBUIUPOBAHbl B T€UEHUE HEAENHU IOCJE CPOKa, 0003HAYEHHOIO0 B TEMaTUYECKOM
IUIaHe J1TabopaTopHBIX PaldoT, BO BpeMs, olpeaensieMoe mnpenonaasareneM. Kaxnas
clieyrolas Heaelnsl OMo3JaHusl HaKa3blBaeTCs BblUMTaHHMEM | Oaisia U3 OLEHKU 3a
WHIMBUAYAJIbHOE JoMallHee 3ajaaHue. OTpaboTku 1abopaTOpHBIX pabOT OCYIIECTB-
JISIFOTCST TOJIBKO B MPUCYTCTBUU U TIOJT PYKOBOJICTBOM JITAOOpaHTa, KOTOPHIN Ha3Haya-
€T BpeMsi OTPa0OTKH.

Buibl TeKyIIero KOHTPOJIs: MHANBHIYyAIbHbIE JTOMAITHUE 3aJaHHsI, KOHTPOJIb-
HbIe pabOThI, TECTUPOBAHUE, OMPOC IO TEMAM, 3allUTa JAOOPATOPHBIX PadOT.
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Buibl IpoMeKyTOYHOTO KOHTPOJIS O JUCITUILUIMHE: YK3aMeH B 1-M cemecTpe,
AK3aMEH BO 2-M CEMECTpE.

7. Y4ueOHO-MeTOAMYECKOEe U MH(OPMALIMOHHOE 00ecevyeHre TUCIUIIINHbI

7.1. OcHOBHas JIUTEpaTypa

1. Knsases, /{.A. Heopranuueckas xumusi. B 2 4. Hacte 1. TeopeTnueckue OCHOBHI :
yueOHUK [yt akafgemudeckoro Oakanaspuara. / JI.A. Kaszes, C.H. CmapbiTuH. — 5-¢
u3n. — M: UsnarensctBo IOpaiit, 2017. — 253 c¢. — Cepusi: bakanaBp. Akagemuye-
CKHMM KypC

2. Cmapvieun, C.H. Heoprannyeckas xumus. [IpakTukym: yueOHO-TIPaKTUYECKOE TT0-
cooue / C.H. Cmapwirun, H.JI. barnasen, 1.B. Haiinakosa; nox pea. C.H. Cmapsiru-
Ha. — M.: U3narensctBO FOpaiit, 2017. — 414 c. — Cepus: bakanasp. ba3zoBsiii kypc.
3. I'panobepe U U., Ham H.JI. Oprannueckas Xumusi: YUeOHUK JJIsi CTYyJICHTOB BY-
30B. — 8-¢ u31., mepepad. u gomn. — M.: FOpaiit, 2013. — 608 c.

4. I'panobepe UHU., Ham H.JI. Tlpaktuyeckue pabOThl U CEMHUHAPCKUE 3aHATHUS TIO
opraHuyeckoi xumuu. 6-e¢ u3g. — M.: IOpaiit, 2012. — 349 c.

7.2. JlonoJiHUTe/IbHASA JIUTEpPAaTypa

1. I'punsyo, H. Xumus snementoB: B 2 T. / H. I'punByz, A. OpHio. - M.: bunowm.
Jlabopatopus 3Hanwmii, 2011.

2. Ilpocesanvcxuit H. M., Toxmaxos I'. I1., /[mumpues JI. b., Ham H.JI., Posicxosa E.
H. Vinentudukanus HEU3BECTHOrO opraHudeckoro coeauHenus. M. Uzn-so PI'AY-
MCXA umenu K.A. Tumupsizesa, 2017 .

3. benonyxoe C. JI., IIpocesanvckuti H. M. u op. COOpHUK 3a7a4 U yNpaKHEHUH 110
xumuu. M. N3n-Bo PTAY-MCXA umenu K. A. Tumupssena, 2015.

7.3. MeToguyeckue yKazaHusl, peKOMEHIAIUHN U IPYrue MaTepuajbl K 3aHATHAM

1. Cwmapvieun C.H., baenasey H.JI., Kusaszes /[.A. Heopranuueckas xumus. Jlabopa-
TopHbIN ipakTukyM. M.: PTAY-MCXA, 2014.

2. boes B.U., Imumpues JI. b., Toxmarxoe I'Il., I panobepe U.U., Ham H.JI., Pooic-
kosea E. H. Ilox obmeit pen. mpod. H. M. TIpxkeBanbckoro. «Opranu3zaius y4eOHOTo
mpoiiecca 1o Kypcy «OpraHudeckas XuMmus» (MeToauyeckue ykazanus). M3a-Bo
PTAY-MCXA umenu K. A. Tumupsszesa, 2011

3. Hmumpues JI. b., Toxmaxos I'.Il., Ham HJI., Yenuncxuii I1.1O., Poocxosa E. H.,
Jenucos I1J].. Tlox obmert pen. mpod. H. M. TlpxeBanbckoro. «CamocTosITebHas
paboTa CTyAEHTOB MO Kypcy «OpraHuueckas XuMus» (METOIUYECKHE yKa3aHUs).
N3n-Bo PI'AY-MCXA umenu K. A. Tumupsizesa, 2011

4. Ilpocesanvckuti H M., Poowckosa E.H., Ham H.JL, Toxmaxos I'Il., /[mumpues
JLB., Yenunckuii I11O., Jlykuna U.B. JlabopaTopHO-TIpaKTUUECKHE paboThI 1O Opra-
HUYecKoN xumuu (pabouas terpaas). M3a-so PTAY-MCXA umenn K. A. Tumups-
3eBa, 2017
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8. Ilepeyennb pecypcoB HHPOPMALUOHHO-TEJICEKOMMYHHUKAIIMOHHOU CETH
«/HTepHeT», He0OXOAUMBIX VISl 0CBOCHH S JUCIUILIHHbBI

1. [Iporpamma ChemLab. — nns mpoBeneHust BUPTYanbHBIX XHMHYECKHX JKC-
MIEPUMEHTOB (OTKPBITHIN JOCTYII)

2. [Iporpamma MathLab — 11 MoeTMpoBaHUs BIMSHUS YCIOBUH XUMHUECKUX
peaKkiMii, KaTaau3aTopoB U MHTHOUTOPOB Ha BBHIXOJ MPOAYKTOB IpPHU IMPOBEACHUU
HKCIIEPUMEHTOB (OTKPBITBIHN TIOCTYII)

3. Scifinder - mouck METOAMK CUHTE3a, TUTEPATYPHBIN U MATEHTHBIA MTOUCK 110
XUMHUU(OTKPBITBIN TOCTYII)

4. ACros organics - mouck B karajorax (OTKpPBITBIH JOCTYII)

5. ChemSource — UnTepHET-pecype 1o pazienaM XUMUAU (OTKPBITBIH  JTOCTYI)

6. ChemFinder Databases Search momckoBas cucrema mo 100 xumHuecKuUM
cailTaM (OTKpBITBII JOCTYI)

7. ba3za naHHBIX «XHMHUA» BCEpOCCHUCKOTO MHCTUTYTAa HAYYHOW M TEXHHYE-
ckoi uadopmanuu (BUHUTH). loctynHel cienyromue 0a3bl JaHHBIX, COAEPKALINE
uH(popmauio B 00JacTu XxuMuu: Xumusi, Guznko-xumMuueckas onosorus, Kopposus
Y 3alIMTa OT Koppo3uu, Mertamnyprusi, OxpaHa okpy»atoiieit cpeasl, O030pbl.

8. www. webelements.com (OTKpBITBI JOCTYII)

9. www. XumukK.ru (OTKpBITBIH TOCTYIT)

9. Onmcanue MaTepHaHBHO-TGXHquCKOﬁ 62131)1, HGO6XOI[I/IMOﬁ AJI1 OCYIICCTBJICHUA
O6pa3OBaTCHBHOFO IIponecca 1o JMCHUILINHC

Tabmuma 11

CBegeHus 00 00eCIIe4eHHOCTH CHIENMATM3MPOBAHHBIMY ayAUTOPUSIMH,
KaOMHEeTaMM, JA00PATOPUAMH

HanmeHoBaHMe crieniuaJIbLHBIX MOMeIlle-
HHI 1 IOMEINEeHNH /Il CAMOCTOATEIb-
HOI pa6oTsl (Ne yueoHOro Kopmyca, Ne

ayINTOPHH)

OCHALIEHHOCTD CHENAJILHBIX OMEIIEHUH U I0-
MellleHHH JIf CAMOCTOSATEIbHOM PadoThl

1

2

JlexumonHnas ayautopus (yaeOHbIIH KopITyc

No 6, bomnbrast XuMHU4Ka, yueGHast ay JuTOPHsl IS
yteHus neknuii (200 4enoBek) 1 MpoBEACHUS 3aHsI-
THi JTEKIMOHHOTO THIIA)

1. MynbTUMUAMITHAS. YCTAHOBKA B KOMILJIEKCE C KOM-
nptoTepoM 1 mt. (MuB.Ne 410124000602969)

2. Tpubyna 1 mt (MuB.Ne591742)

3. Jlocka menoBas — 3 mIT.

4.CT0oJ1 MUCHbMEHHBIN — | T

JlexumoHHas ayauropus (yaeOHbII KopITyc
Ne 6, ayn. Ne 333)

1.Crenn «Ilepuonuueckas tadn. .M. MenneneeBa»
lmr. (MeB.Ne101237/1)

2.MynpTUMHIMIHASL YCTAHOBKA B KOMIUIEKCE C
komnbtorepoM (MuB.Ne 591717/1, MuB.Ne558882/3,
NuB.Ne 591711/1)

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

4. CTOonbl NTUCHMEHHBIE — 2 IIT.

5. Hocka menoBast — 1 .

6.[Taptel — 18 mit. 7.CTyn TaGypet — 36 mrT.

VYyeOHas taboparopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 232)

1.Borrspxnoi mkad 2 mt. (MuB.Ne558387/1,
NuB.Ne558387/2)
2.1Ikad nusa peaktuBoB 2 mt (MHB.Ne558386/2,
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http://www.cas.org/SCIFINDER/scicover2.html
http://acros.com/
http://www.chemconnect.com/
http://www.chemfinder.com/

NuB.Ne558386/3)

3.1MIxad mms mocyasr 1 mr. (MuB.Ne558385/2)
4.Crenpn «Ilepun cuct. .. Menneneena 1
mT.(MaB.Ne560006)

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

6. Cton nabopatopHslii — 16 mrT.

7.Ctyn Tabypet — 30 mT.

8. locka menoBast — 1 miT.

9. pH-metp — 1 mt. (MaB.Ne 557189)

10. Moiika naboparopnas 6 mT. (MuB. Ne 558384/1,
HuB. Ne 558384/2, us. Ne 558384/3, 1uB. Ne
558384/4 MuB. Ne 558384/5, Nus. Ne 558384/6)

10. Becs ananutnyeckue — 1 m. (MuB.Ne 558408/2)
11. Becol anexrponnbie — 1 mr.(MaB.Ne 558409/4)
12. Onexrponeus — 1 mt. (MuB.Ne 558410/1)
13.9nexrpomkad cymminbHbiid — lmr. (MaB.Ne
558411/2)

14.ITuceMeHHbIi cTOX — 1 1IT.

YuyeOHas tabopatopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 235)

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

2.1lIxa¢ ansa peaktuos 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.Moka naboparopnas 7 T (MHB.Ne558384/19,
NuB.Ne558384/20, uB.Ne558384/6,
MuB.Ne558384/7, TuB.Ne558384/9, IuB.Ne558384/8,
NuB.Ne558384/5)

6. Cton nabopaTopHblii — 27 WT.

7.Ctyn Tabypet — 30 miT.

8. Jlocka menoBas — 1 mir.

9. PH-metp — 1 mt. (MuB.Ne 558419/2)

10. Moiika na6oparopHas 7mt. (MuB. Ne 558384/7,
Mus. Ne 558384/8, Mus. Ne 558384/9, us. Ne
558384/10 NuB. Ne 558384/11, NuB. Ne 558384/12,
WuB. Ne 558384/13)

10. Becwl ananutuyeckue — 1 mt. (MuB.Ne 558408/3)
11. Becol anextponnsie — 1 mt.(MuaB.Ne 558409/5)
12. Dnexrponeus — 1 mr. (MuB.Ne 558410)
13.9nexTpouikad cymmibHbii — 1T, (MHB.Ne
558411)

14 ITucemenHsblit cTtoi1 — 1 mmT.

VYyeOHas tabopatopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 236)

1.Borrspxnoi mkad 2 mt. (MuB.Ne558387/4,
NuB.Ne558387/5)

2.1Ixad nsa peaktuBoB 2 mt (MHB.Ne558386/4,
NuB.Ne558386/5)

3.Mkad ans mocyast 2 mt. (MuB.Ne558385/3,
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NHuB.Ne558385/4)

4.Crenp «Ilepun cuct. JI.1. Menneneena 1
mt.(MaB.Ne560005/1)

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

6. Cton mabopaTtopHsbIii — 27 1mT.

7.Ctyn Tadbypet — 30 .

8. Jlocka menoBast — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 558419/5)

10. Motika ma6oparopnas 6mr. (MuB. Ne 558384/15,
Hus. Ne 558384/16, Mus. Ne 558384/17, Uus. Ne
558384/18 NuB. Ne 558384/19, MuB. Ne 558384/20)
10. Becor ananutuueckue — 1 . (Mus.Ne 558408/9)
11. Becol anextponnbie — 1 mt.(MuB.Ne 558409/12)
12. Onekrponeus — 1 mr. (.(MaB.Ne 558410/2,
NuB.Ne 556072)

13.9nexrpomkad cymminbHbiid — lmr. (MaB.Ne
558411/3)

14.ITuceMeHHbIi cTOX — 1 1IT.

YuyeOHas tabopatopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 332)

1.Hentpudyra lmr. (MuB.Ne 558412)
2.Muxkpockor 1 r. (MuB.Ne160308)

3.ITeur mydunsHas (Mus. Ne 34751)

4.Crenn «Ilepuognueckas tadin. [1.11. Menneneesa
lmt. (MuB.Ne101237)

5. Bechi anektpon. SC2020 1 mrr. (MuB.Ne 35077/3)
6. lkad nns mocynsr 1wt (MuB. Ne 558385)

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

8. llIka¢ BeITsKHOM 2 T. (MHB Ne 558387/6,
558387/7)

9.Jlocka memoBast — 1 mT.

10. JIabopaTopHbIe CTOIBI — 15 mIT.

11.Ctyn TaGypet — 30 mrt.

12. IlucbmenHslid cTost — 1 mT.

VYuebnslit kopmyc Ne6, ayz. 330

1.¥crpoiictBo s cymku nmocyasl 19 -2000 1 mr. (MaB. Ne
558405/3)

2. MIkad mns xum. nocyast 1 mr. (Mus. Ne 558596)

3. Ikad ms xum. peaktusos 1 . (Mus. Ne 558596/1)

4 MynbTuMeauiiHasi yCTaHOBKAa B KOMIUIEKCE C KOMIBbIOTEPOM 1
mT. (MuB. Ne 558883, MuB. Ne 591717/1, WUuB. 602449, 1HB. Ne
602471)

5.Cymunpaei mkad PD 115 1 mr. (MaB. Ne 558344)
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Yuebnas ayoumopus ons umenus nexyuil, npogede-
HUA 1a00PAMOPHBIX PaboOm, NPAKMUYECKUX 3aHs-
muti, 0151 NPOBEOeHUs. 3AHAMUL CEMUHAPCKO2O M-
na, yuebuas ayoumopus OJid epYNNoeuix U UHOUBU-
O0YaNbHBIX KOHCYIbMAayul, yueOHdas ayoumopus oas
meKywe20 KOHMPONA U NPOMENCYMOUHOU amme-
cmayuu, nomeujenue Ol CamocmoamensHol pabo-
mol.

6. Moiika mnaboparopras 7 mT. (MuB. Ne558595/1, Wns.
Ne558595/2, WmB. Ne558595/3, WuB. Ne558595/4, Wwus.
Ne558595/5, uB. Ne558595/6, MHB. Ne558595)

7. Bermsokaort mkad 4 mT. (MaB. Ne558597/1, UuB. Ne558597,
WuB. Ne558597/2, IuB. Ne558597/3)

8. JIaboparopuslii cron — 30 mwT.

9. Jlocka menoBas — 1 1mir.

10. Cryxn-tabGyper — 30 .

11. Iratusset 10 mrT.

12. I'a30BbIe TOpENKH 8§ IIT.

13. DnexTpuueckue IUTku 2 mwT. «OKa-5».

14. Becsi anexrponnsie 1 mr. «Ohaus»y model Pro SPU 202

VYuebnslit kopmyc Ne6, ayz. 221
Yuebnas ayoumopus ons npoeedenus nabopamop-
HbIX pabom, NpaKmu4eckux 3aHsmuil, 0Jis npogede-
HUSL 3aHAMUL CEMUHAPCKO20 MUna, yuebHasi ayou-
mopusi OiisL 2pYNNossix U UHOUBUOYANLHBIX KOHCYlb-
mayuii, yuyeOHas ayoumopus Oasi MeKyujeco KOH-
MpOJisL U NPOMEIICYMOUHOU ammecmayuu, nomeue-
Hue 0151 CaMOCMOAMENbHOU pabomvl

1. YcrpoiictBo anst cymku nocyasl [13 — 2000 1 mr. (Mus.
Ne558405/1)

2. Nocka aynutopnas 1 mrr. (MuB. Ne 560483)

3.Cromuku nogbemuble 3 mmr. (MEB. Ne 558404/20, MuB. Ne
558404/21, uB. Ne 558404/22)

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

5. Motika maboparopHas 4 mr. (MuB. No 558384/1, UuB. Ne
558384/2, VuB. Ne 558384/3, 1nB. Ne 558384/4)

6. llIxad ns xum. peaktuBo 1 mr. (MuB. Ne 558505/1)

7. Ukad s xum. nocyasl 1 mr. (M. Ne 558505/1)

8. Ilkad BeTsKkHOM S5 wT. (MHB. Ne 558507/5, MHB. Ne
558507/6, WuB. Ne558507/7, MuB. Ne558507/8, Wus.
Ne558507/4

9. Cromns! mabopartopusie 30 miT.

10. Cryn-tabyper 30 mT.

11. Cron nuceMeHHsIi 1 mrT.

12. Bemanka ams ofexasl BeprukanbHas lmT. (MHB. Ne
333144)

13. [ratusser 10 mrT.

14. T'a30BbIE TOpENKH § IIT.

15. Dnexrprdeckue WIUTKH 2 mT. «OKa-5».

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

VYuebnslit kopmyc Ne6, ayz. 222
Yyebnas ayoumopusa ona npoeedenus nabopamop-
HbIX pabom, npaKkmudeckux 3aHsamuil, OJid npogede-
HUsL 3AHAMUL CEMUHAPCKO20 Munda, yuebHas ayou-
mopus 01 2pYNNOGbIX U UHOUBUOYANLHBIX KOHCYIb-
mayuti, yuebHas ayoumopus 01s mexKyuweco KO-
MPOJA U NPOMENCYMOUHOU ammecmayuu, nomeuje-
Hue 071 CaMOCOAMeNbHOU pabomol

1. YcrpoiictBo mis cymku mocynsl [19 — 2000 1 mr. (HMHB.
Ne558405/1)

2. Nocka ayautopnas 1 mrr. (M. Ne 560483)

3.Cromuku noavemubie 3 mrt. (MuB. No 558404/20, MuB. Ne
558404/21, u. Ne 558404/22)

4. Cymmmnbnbiii mikad 1 wr. (MuB. Ne 558344/2)

5. Moiika naboparopnas 4 mr. (MuB. No 558384/1, UuB. Ne
558384/2, IuB. Ne 558384/3, NuB. Ne 558384/4)

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

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

8. IUkad BemspkHOM S5 wT. (MHB. Ne 558507/5, MHB. Ne
558507/6, WuB. Ne558507/7, WuB. Ne558507/8, Wwus.
Ne558507/4

9. Cronbl nadopatopsslie 30 mrT.

10. Ctyn-Tabypet 30 .

11. Cron mucbMeHHBIH | T,

12. Bemanka aist ogexasl BepTukanbHast 1mt. (MHB. Ne
333144)

13. Idratusel 10 mrt.

14. T'a30BbIe TOPENKH § IMIT.

15. Dnexrpudeckue mIMTKYA 2 mT. «OKa-5».

16. Becn anextponnsie 1 mt. «Ohausy model Pro SPU 202
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LentpanpHas HayyHast OMOITMOTEKA UIMEHU Jis caMoCTOsITeNbHON PabOThI CTYACHTOB
H. . XKenesnosa. YnranbHbli 3a1.

Oo6mexuTust. KoMHaTBI 17151 caMOIIOAro- Jis caMoCTOsITeNbHON PabOThI CTY/IEHTOB
TOBKH.

10. MeTozmquKne PerOMEeHIalUMA CTYACHTAM IO OCBOCHHUIO T CIHUIIINHbI

OObpazoBaTenbHBIN MpoIecC MO TUCHUIUIMHE OpraHu30BaH B (opme yued-
HBIX 3aHATHHN (KOHTaKTHas padoTa (ayAUTOPHOU M BHEAYJIUTOPHOM) 00yJarouxcs
C TIpPeToAaBaTesieM U CaMOCTOsATEIbHASI paboTa 00yJarommxcs). YueOHbIe 3aHITHSI
(B TOM YHClIe TIO peaju3allii MPAKTUICCKOW TMOJTOTOBKM) TPEACTABIICHBI Ce-
JYIOIIMMHU BHIaMH, BKITIOUYasi yueOHbIC 3aHITHSI, HAlIPaBJICHHbBIC HA TIPAKTHYECKYIO
MOJITOTOBKY 00YYaIONINXCs U TPOBEACHUE TEKYIIIET0 KOHTPOJIS YCIIEBAEMOCTH:

JEKIMH (3aHATHS JICKIIMOHHOTO TUTIA);

CEMUHApBI, IPAKTUYECKHUE 3aHATUSA, JTA00OpAaTOPHbIE paOOTHI (3aHATUS CEMUHAP-
CKOI'0 THMA);

KYpPCOBOE MTPOEKTUPOBAHUE (BBIMIOJIHEHUE KYPCOBBIX padoT);

TPYIIIOBBIC KOHCYIbTAIINN;

WHIUBUTyaJIbHBIC KOHCYJIBTAllMM W WHBIC yUEOHBIC 3aHATHA, MPEAyCMaTpHU-
BAIOIIME MH/IMBUIYAIbHYIO pa0OTy MpEenoiaBaresis ¢ 00y4arouumcs;

CaMOCTOSTENIbHAs padoTa 00yJarouXcCs;

3aHSTHUS] UHBIX BUJIOB.

Ha y4yeOHBIX 3aHATHSX 00ydYaroluecs BBITIOJHAIOT 3allJIJaHUPOBAHHBIC HACTOSIIEH
MPOrpaMMoON OTAENbHBIE BUIbI YYEOHBIX padOT, B TOM YHCII€ OTIIEIbHBIX 3JIEMEHTOB
paboT, CBSA3aHHBIX ¢ Oyaymiel MpodhecCHOHATBHOM eI TEIbHOCTBIO.

JIJist OCBOEHUSI TUCIMIUIMHBI « XUMHUSD CTYJIEHTaM HEO0OXOJIUMO HMETh PEKO-
MEHJIyeMbIe YU4eOHUKH U yuyeOHbIe mocoOus. [Ipu ocBOCHUHM Ka)KI0W U3 TEM JUCITUII-
JIMHBI CTYJICHT JTOJDKEH TOCEIaTh JICKIIUH, BHUMATEIPHO U3YYUTh U 3aKOHCIIEKTHPO-
BaTh Marepual Mo ONPEACICHHON TeME, MOATOTOBUTHCA K BBINOIHEHUIO J1a00OpaTop-
HOU paOOoThI, BBIMOJIHUTE Ja00OpPaTOPHYIO padOTy B JabopaTopuu U 3amuTUTh €. Ka-
XKIBIA M3 BUJOB Y4eOHOU NEATETHHOCTH OLIEHUBAETCS B OalljlaX M yYUTHIBACTCS B
peiitunre crynenta. s CaMOKOHTPOJISI CTYJACHTOB NpeaHa3HAYCHBI HHIWBUTYalb-
HBIC 3a/IaHKS, KOHTPOJIbHBIE BOTIPOCHI M YIPAKHEHUS W BOIIPOCHI JJIS MTOATOTOBKHU K
onpocy. KoHTpoJIb OCBOEHUS TEM CTYAEHTOM OCYIIECTBISIETCS B BUJI€ KOHTPOJIbHBIX
paboT M OIpoca Mo TEMaM.

JIJisi KOHCIIEKTHUPOBAHUSI MAaTE€PUATIOB 3aHITHH PEKOMEHIYETCS 3aBECTH OT-
JENbHYI0 TeTpaab u3 96 nuctoB. KOHCMEKT KakIIOTO 3aHATHS CIAEAyeT HAa4MHATH C
HA3BaHUS TEMbl U yKa3aHUs JaThl €r0 MpoBeacHUs. Bce 3aroioBku pasiesioB MaTe-
puana ClieqyeT 4eTKO BBIJCISITh, HAMpUMep, MoauepKuBaHueM. Bo Bpems 3aHsATHSA
CJIelyeT BHUMATEILHO CIEANTH 32 XOJO0M MBICIHU MPENOoaaBaTelis U 3aiChIBaTh BaXK-
HEHIITME ONpeCIICHHs, pa3bsICHEHUS, (POPMYIIbl, HA3BaHUS BEIECTB, YPAaBHCHUS XH-
MUYECKHUX peakiuii. Takyke Hy>)KHO CTapaThCsl BOCIIPOU3BOINTH B KOHCIICKTE PHCYHKH
U TaOJIUIIBI, KOTOPBIE IEMOHCTPUPYET MpernoaBaTesib. Marepuai, KOTOPhIM KaKeTCsl
CTYJ€HTY HEJOCTATOYHO MOHSITHBIM, CJIEIYeT MPopadoTaTh MO y4eOHUKY U BOCIIOJb-

30BAaTbHCsA MMOMOIIBIO MPENOAaBaTCIIA. PaboraTh ¢ KOHCIIEKTOM HYXXHO CXKCHCICIBHO,
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BHOCSI B HETO CBOM JIOTIOJHEHUS, 3aMEYaHHsI M BOIPOCHI (7151 3TOr0 B TETPAAM CIENY-
€T OCTaBJIATh IIUPOKHUE MOJIs).

JlJi1 OATOTOBKY M (PUKCUPOBAHUS JTAOOPATOPHBIX paboT cleayeT 3aBECTH OT-
NEeNbHYI0 TeTpaab u3 48 ucToB (JlabopatopHbid xypHal). [Ipu moaroroske k jgado-
paTopHO# paboTe cielyeT cOCTaBUTh KpaTkuid (1-1,5 cTpaHuUIlbl) KOHCTIEKT TEOPETH-
YeCKOro mMaTepuala, Ha KOTOpOM OCHOBaHa JiaHHas JabopaTopHas padota. s mon-
TOTOBKHM KOHCIIEKTa UCIOJIb3YIOT IJIaBbl yueOHUKA, PEKOMEHI0BAHHbIE MperoiaBaTe-
JIeM, ¥ KOHCIIEKT, 3alTMCAaHHbIN Ha 3aHITHH. Takxke mpu JoMalrHel caMOCTOSITeIbHON
MOJTOTOBKE K JabOpaTOpHOl paboTe HY)KHO HAYEPTUTh TaOIHIIbI, TPUBEAEHHBIC B
pPaKTUKyMe, U IPOU3BECTH HEOOXOIMMBIE JJIA MPOBEACHUS palboThl pacuéTsl. Jlo-
MaITHss TOJTOTOBKA SIBIIIETCS HEOOXOMMMOW 4YacThio JabopaTopHOil paboTel. bes
HEE HEBO3MOXEH OCMBICIEHHBIN MOAXOJ K BBIIIOJHEHUIO 3KCIEPUMEHTOB M H3MEpe-
Huil. Kpome Toro, orpannyeHHOE BpeMsi, OTBOAMMOE Ha BBIMOJIHEHUE JTa0OPATOPHOU
paboThl, TpeOyeT XOpOUIO CKOOPAMHUPOBAHHBIX JEUCTBUI CTYIEHTa, K KOTOPBIM
TaK)kK€ HEOOXOJIMMO IpPEeABAPUTEIBLHO MOATOTOBUTHCS. [locie 3aBepiieHus sKcrnepu-
MEHTAJIBHOM YacTH pabOThl HEOOXOAMMO MPOU3BECTH OOpPaOOTKY MOIYUYECHHBIX pe-
3yJIbTATOB, CJI€NaTh BHIBO/IBI U 3AIIUTUTE pabOTy y IpernoaaBaTels.

B xone 3aHATHS HYHO aKTMBHO paboTaTh, OTBEYasl Ha BOIPOCHI IpenoaaBa-
TeJsl, y4acTBYs B IMCKYCCUH U 3a/aBasi COOCTBEHHbIE BOMPOCHI JIJIsl YSICHEHUSI CIIOXK-
HOTO JUIsl IOHUMaHUs MaTepuaia.

Ha nepBoM 3aHSATHHM BCE CTYIEHTHI 3HAKOMSTCS C MpaBUIaMH TEXHUKU 0€30-
NAaCHOCTU U OO0s3aHbl CTPOrO BBIMOJHATH UX IPHU MPOBEIACHUM BCeX J1a00paTOPHBIX
pabor.

[Ipomyck 3aHATHII 0€3 YBOXKUTEIbHON MPUYMHBI HE JOMyCKaeTcs. 3aJ0KeH-
HOCTH (TIPOIYILEHHbIE JTA0OPATOPHBIE PAOOTHI, HEBHIIIOJHEHHBIE WHIWBHUyaIbHbIC
JIOMAIlIHUE 33JIlaHus, KOHTPOJIbHbIE PaOOThl, KOJUIOKBUYM) JOJKHBI OBITh JTUKBUIU-
poBaHbl. Tekyliue 3aJ0JKEHHOCTH MO WHAMBUIYAIbHBIM JOMAIIHUM 3aJaHUsIM,
KOHTPOJIbHBIM pa0oTaM W 3allliTe Ja0OPaTOPHBIX Pa0dOT TOJKHBI ObITH JTUKBHUIUPO-
BaHbl B TEUEHHE HEJAEIH MOCe Cpoka, 0003HAUEHHOT0 B TEMaTUYECKOM IUIaHe J1abo-
paTtopHbIX paboT, BO BpeMs, ompezenseMoe mnpenojaBaTteneM. Kaxnas cnenyromas
HeZeNsl ONOo3JaHMs HaKa3blBaeTCsl BhIYMTaHWEM | Oajuia U3 OLIEHKH 3a JOMalllHee 3a-
nanue. OTpaboTKH Jab0PaTOPHBIX PabOT OCYIIECTBISIOTCS TOJBKO B MPUCYTCTBUU H
10J1 PYKOBO/ICTBOM JIabOpaHTa, KOTOPbI Ha3HauaeT BpeMst OTPaOOTKH.

CamocTosiTenbHast paboTa CTYACHTOB HaJ KYpCOM JUCIHIUIMHBI « XUMUS) 3a-
KJIIOYAaeTCsl B CUCTEMaTHUYeCKO paboTe ¢ ydeOHUKOM U JIEKUUSAMH, OJATOTOBKE K Jia-
OopaTtopHbIM paboTaM, KOHTPOJIbHBIM paboTaM M KoJulokBuymMaM. Ocoboe MecTo B
CaMOCTOATENbHON pabdoTe 3aHMMAeT BBIIIOJIHEHUE WHJWBUAYAJIbHBIX JOMAIIHUX 3a-
JAaHUHM, KOTOPbIE MO3BOJISIOT OCYILECTBIIATh CAMOKOHTPOJIb YCBOEHHUS YYEOHOro Ma-
Tepuayia, MPUBUBAIOT HABBIKA TMOHMCKA HEOOXOAMMOM XMMHUYECKOW MHMOpManuu u
HEOOXOJMMBIX B OyIylIed MpakTUYECKOH NeATeNbHOCTH 0akalaBpOB XHWMHUYECKHX
pacyeToB.

[Ipu pemennu 3aga4 HEOOXOAUMO pa3oOpaTh BCe TUIIOBbIE 3a7auu, MPUBEAEH-
HbIE€ KO BCEM TE€MaM, YTO MOMOKET B BBIIOJHEHUU HHIWBUIYATBHOTO JOMAIIHETrO
3aJJaHusl U KOHTPOJIBHOU pabOThI, KOTOPAas 3aBEpPIIACT KaXIyI0 TEMY Kypca.
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Buabl 1 popmMbl 0TPAOOTKHM NPONMYIIEHHBIX 3aHATHI

[IpomymieHHble JEKIUH CTYIEHT OTpaldaThIBA€T CAMOCTOSITENIbHO, H3ydas
y4e€OHHUK U JIONOJIHUTEIBHYIO JINTEPATYPY IO COOTBETCTBYIOLIUM TEMAM.

CtyzaeHT, nmpoIyCTUBIINHN J1TaOOpaTOPHbIE 3aHATHUS, 005S3aH MOATOTOBUTH KOH-
CHEKT MPOMYLIEHHOM J1a00paTopHOi pabOThI, MPEIOCTABUTh PEUICHUE TECTOBBIX 3a-
JTAaHUH 110 MPONYIIEHHON TeMe U B MPUCYTCTBUM JabopaHTa Kadeapbl oTpaboTaTh €€
B CBOOO/IHOE OT 3aHATHI Bpems. CTyleHT 0e3 KOHCIEKTa JIabopaTopHOU pabOThl HE
nommyckaeTcst 10 oTpadoTku. [locne BeimoaHeHus J1abopaTopHOU padOThI JTA0OPAHT B
KOHCIIEKTE CTaBUT JIaTy OTPAOOTKH U MOIKCH.

Tekyue 3aA0KEHHOCTH 110 MHANBUAYAJIbHBIM JTOMAIIHUM 33]IaHUSM, KOH-
TPOJILHOM pabOTe | 3aIHUTE JJAOOPATOPHBIX PA0OT JOKHBI OBITh JIMKBUIUPOBAHBI B
TE€YEHUE HEJEIN MOCIIe CPOKA, 0003HAYEHHOTO B TEMAaTUUYECKOM IIaHE JabopaTop-
HBIX paboT, BO BpeMs, ONpeAesieMOe MPENoaBaTEIeM.

11. MeTonnqecmle PEKOMEHIAIMA NPpenmoaaBaTeJasIM 110 Opranu3anuu Oﬁy‘leHI/lﬂ
o ITMCIOMIIJIMHE

Crnenuduka TUCUUILUIMHBL « XUMUS» 3aKII0YAETCs] B HEPA3phIBHOU CBS3U TEO-
pHM C MPAKTUKOU. TeopeTuyecKrue 3HaHusl, KOTOPbIE CTYJCHThI MOJIYy4aroT Ha JIEKIH-
X M MPYU CaMOCTOSITEILHON MOJATOTOBKE, IMOJATBEPKIAIOTCS U yCBAaUBAIOTCS Ha Jado-
paTOpHBIX 3aHATUAX. JJISI YCIIEIIHOTO YCBOCHHS MaTepuaja HEeOOXOIUMBI 3HAHHS
XUMUH B 00BEME IIKOJBLHOM MpOrpaMMbl U MaTeMaTHKH. [1oBbIIIIEHHE YPOBHS 3HA-
HHUM 110 XUMHUH Y CTYIAECHTOB HEPA3PhIBHO CBI3aHO C IMOWCKOM U BHEAPEHHUEM HOBBIX
IIyTE€H COBEPUICHCTBOBAHUS METOAUKH MPETIOJaBAHU

- UCIOJb30BaHUE Pa3HOOOPa3HBIX (OpM, METOJAOB U NMPUEMOB AKTUBHU3AIUU
MO3HABATEJILHON JEATEebHOCTU yYalIuXcs (B T.4. aKTUBHBIX U HHTEPAKTUBHBIX );

- UCIOJb30BaHUE HATJIAIHOTO MaTepualia: TabJiuil, pUCYHKOB, CXE€M, TIPUPOI-
HBIX MUHEPAJIOB, JEMOHCTpPAIMS OIBITOB,;

- PEUICHHE XMMHUYECKUX PACUETHBIX M AKCIEPUMEHTAIBHBIX 3a7a4 KaK METO/I
0o0y4YeHUs XUMUH;

- KOMITbIOTEpHU3AIUs O0yUCHHUS;

- WCIOJIb30BaHUE PA3IUYHBIX (POPM OpraHU3aAId CAMOCTOSITEIHHON PabOThI
CTYJCHTOB: MHJIUBUIyaIbHas, TPYIINOBasi, KOJUICKTUBHAS;

- OpraHu3anys UHIUBUIYaJIbHONH pabOTHI CTYJICHTOB ¢ YYETOM YPOBHS IMOATO-
TOBKH;

- CHCTeMaTHYCCKHI KOHTPOJIb 3HAHUM B TIIporiecce o0ydeHus (MpoBepKa WH/IH-
BUIyQJIbHBIX 3aJJaHUM, TPOBEJIEHNE KOHTPOJBHBIX paboT, OMpPOC MO TeMaM, MPUEM
71a00paTOPHBIX PadoT).

IIporpammy pa3paboraJu:

barnaser H.JI., x.T.H.
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PELHEH3USI
ua pado4yio uporpammy aucuuiinnbi «51.0.06 Xuvus»
OI1011 BO no nanpasjennio 19.03.02 —IIpoayKThl IHTAHASA U3 PACTHTEILHOTO CHIPbS, Ha-
npapjaenHocTH « TeXHoJI0rus NPOYKTOB MUTAHUS U3 PACTHTEIBHOIO CHIPhA»,
(xBaaH(HKANNS BLITYCKHUKA — DaKaaaBp)

Topuneiv C.IT., npodeccopom kadenpsl arpoHOMHUECKO, GHONOrMUECKON XHMUM U pa-
aunosnorun ®I'BOY BO  «Poceuiickuii rocyapersenusiii arpapuptii yuusepeurer - MCXA umenn
K.A. Tumupsasesa, JOKTOpoM OHOJOTHYECKHX HayK, IpoQheccopoM (ajee 10 TEKCTY pelleH3eHT),
NpoBejicHa perieHsus paboucii mporpavmbr mcirmimabl «B1.0.06 Xuvusay» OITOIT BO no na-
npapiennio 19.03.02 — «ITpoaykTbl MUTAHUS N3 PACTUTENLHOTO ChIPbsi», HanpaieHHocTH « TexHo-
JIOTHS IPOAYKTOB HMTAUMs U3 PACTUTENLHOIO Chlpbsiy (Oakaiaspuar). pazpadoranuoii 8 GI'BOY
BO «Poccuiickuii rocynapcTennsIit arpapHslit yuusepenteT — MCXA nvenn K.A. Tumupsizesay,
Ha kadeape xumun (pazpaborunk — barnasert [.J1., 1o1eHT Kadeaphl XUMIH, KaHHAAT TEXHHYC-
CKHMX HaykK).

Paccmorpes 1ipejicTaBienibie Ha petensuio MaTepHalibl, PeLeH3enT [IPULIE] K CIIeAYIONHM
BBIBO/IAM:

1. llpenwsasicanas paGouas mporpamMma auctmimiel «b1.0.06 Xumusiy (ranee mo Tekery
ITporpamma) coomeenmcmesyem tpebosanusam ®T'OC no wanpasnenuio 19.03.02 — «ITpoayxTsi nu-
TalMst U3 PaCTUTENILHOIO Chipbsi». ITporpamma codepoicum Bee 0OCHOBHbIE Pa3ielibl, COOMBEMCMEY-
en TpeOOBaHHAM K HOPMATUBHO-METOIHUECKHM JOKYMEHTAM.

2. llpencrasnennas B Iporpammve axmyansiocns yaeGHOMN TUCIMIUIHHBI B paMKax peaji-
sauun OTIOIT BO ne noonexcum comuenuio — MCUMNIMHA OTHOCHTCS K 6a30BOi yacTH yueOHOro
nukia —bl.

3. Ilpencrasnennele B Ilporpamme yesu JUCHUIUIMHBL coomeemeneyiom TpeOOBAHUIM
®I'OC BO nampasnenust 19.03.02 — «I [pojiyKThI THTAaHKS W3 PACTHTEIIBHOTO CHIPhSI»,

4. B coorsercteuu ¢ [Tporpammoit 3a gucunnnnnoit «b1.0.06 Xumusy 3akpensieno 2 kom-
nemenyuu. Jucuniumna «b1.0.06 Xumusi» u upejcrasiennas IporpaMma cnocobuna peanusosans
UX B 00bABIICHHBIX TpeOoBaHMsIX. Pesyinbrarel o0yuenus, npezcrasiennsie B [Iporpamme B Kate-
rOpsiX 3HATh, YMCTh, BIAJCTh COOMEEMCMEYIom CCTMPHKE W COJACPIKAHMIO JIMCIHILTHHBL M Qe-
MOHCIPUPYION 603MOACHOCIL TIOTYYEeHHs 3asIBICHHbBIX PE3YJIbTATOB.

5. Obwasi tpyroémiocts aucuuiuiubl «b1.0.06 Xumus» cocrapiser 7 3a4éTHbIX €AMHHL
(252 yaca).

6. Mudopmarms 0 B3aNMOCBSI3H W3Y9acMbIX JIMCIIMTUINH M BOTIPOCAM MCKITFOUYCHHUS JTyOiH-~
POBAHMS B COAEPIKAHMM AMCUMIUTUH coomeemcmeyem aeicTButenbHoCcTH. Jucunmmana «b1.0.06
Xumusty slaumocsszana ¢ apyrumu gucuuiuimnamu OITOIT BO u YueGuoro miana no nanpasjie-
anio 19.03.02 — «[IpotyKThl MATAHUS H3 PACTUTENHLHOTO CHIPHS» U BO3MOXKHOCTh JYOIHPOBAHUS B
COJICPIKAHUH OTCYTCTBYCT.

7. Tlpencrapnennas [lporpamma npeanonaraeT MCIOAb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEIbHLIX TEXHOJIOIUH, HCHIOJIL3YyEMbIe P PeaiM3alMi Pa3InutbIX BUIOB yuebuoii paborol. Dop-
MBI 00pa3oBaTeIbHBIX TeXHOIOTHIH_coomeememayiom crieni(puKe JACIHIUINHBL
8. [llporpamma jcrnrummnel «b1.0.06 Xumus» npeanonaraceT 3aHATHS B HHTCPAKTHBHOM

dopme.

9. Buibl, coxepxkanue u TpyLoEMKOCTL CaAMOCTOSTENLHOM PaboThl CTYACHTOB, HPeICTaB-
nennsie B [Iporpamme, coomeememeyiom TpeGoOBaHHAM K MOArOTOBKE BBITYCKHHKOB. COJAEpIKa-
mmvcest Bo @I'OC BO nampasienus 19.03.02 — «1IpoykTsl mUTaHWS W3 pACTHTCIBHOTO CHIPhS».

10. [Mpeacrasnennsie u onucannble B [Tporpamme (hopMbl mexyujeti OueHKH 3HaHUH (MHAM-
BULyUIbHBIE 3/, KOHTPOJbble PabOThbl, TeCTbl, OLPOCKL, 3amuTa jaboparopubix pabor), co-
omeememeyiom crienu(uKe JUCIUIIIMHEL 1 TPeOOBAHUAM K BBITYCKHHKAM.

®opma TPOMEKYTOUHOTO KOHTPOJISI 3HAHWIT CTY/ICHTOB, mpejtyeMoTpenHas |Iporpammoii,
ocyuecTBisiercs B (JOpMe dK3aMEHa, YTO COOMGemcmeyen CTaTtycy JUCUMILIMHBI, KAK JUCLHTUIH-
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bl 6a30B0# yacTu yueGuoro uukia — b1 ®rOC nanpasnenus 19.03.02 — «IIpoyKThl IMTAHMS U3
PacTHTENILHOTO CHIPB».

11. ®opMBI OIICHKHM 3HAHWI, TIpe/ICTaBICHHBIC B | [porpamme, coomeememeyiom cnenupuke
JQMCUMITMHBI U TPeOOBAHUSAM K BBITYCKHHUKAM.

12. VyeGuo-merouyeckoe obecneyenne MMCUMILIMNLL PEACTABIEHO: OCHOBHON JHTEpa-
Typoif — 4 ncrounnka (2 6a30BbIX yueOHUKA H 2 IPaKTHKyMa), JONOIHHTETLHON THTepaTypol — 3
HAaHNMCHOBAHHS, MCTOIMICCKHMH YKa3aHUIMU — 4 HCTOUHNKA, MHTCpHET-pecypehl — 9 MCTOUHHKOR
n coomeememeyem tpeboBanusm ®I'OC nanpasnenus 19.03.02 — «ITpoayKThl MUTAaHKs U3 PaCcTH-
TEJLHOIO ChIPbS.

13. MarepuanbHo-TeXHUYECKOe 00ecreyeHne INCLUMILIAHEl COOTBETCTBYET crienuduke
mctummer «b1.0.06 Xumus» n oGecnieunBacT HCMOTB30BAHAE COBPEMCHRBIX 00Pa30BaATEIHLHEIX,
B TOM YMCIE HHTEPAKTUBHBIX METOAOB OOYUEHUS.

14. Meroaunueckue peKOMEIIaluK CTyIeHTaM H METOANYECKHE PEKOMEHIALIMH [IPEII0/IaBa-
TeJIAM MO OpraHu3aluy o0yYeHus Mo JMCHUUILIMHE JAIOT MPeJICTaBleHne o crennduke 00ydenus
o jucummne «b1.0.06 Xumusi».

OBIIME BbIBO/1bI

Ha ocnosauny nposeienoi peuensuy MoKHO celarh 3aK/I0YEHHE, YTO XapakTep, CIPyK-
Typa u collepkanne pabodeii nporpammer ucnumiuabl «Bb1.0.06 Xumus» OIOI BO no nanpas-
siernio 19.03.02 — «l [po/tyKThI TTHTAHHS W3 PACTHTEILHOTO CHIPhS», HanparicHHOCTH « TexHoMoTHs
NPOAYKTOB MUTAHUS U3 PACTHTENBHOIO ChIPbs» (KBanM(MKaLKs BbIMTYCKHIKA — Oakanasp), paspa-
Oorannas barnasent H.JL., nonentom kadepsl XHMIH, KaHIHAATOM TEXHHYECKHX HayK, COOTBETCT-
Byer tpebosanusiv ®I'OC BO, coBpeMeHHBIM TPeGOBAHHSM S5KOHOMHKH, PIHKA TPY/1a W TIO3BOITHT
Npu e€ peanns3alun ycnemHo obecneunTs (OpMUPOBAHKUE 3aABIEHHBIX KOMIETEHLMIA.

Penensent: Topmun C.IT., mpodeccop kadeapsl, Guonornyeckoil XuMuu 1 paanonorun «Poccuii-
CKHMIf TOCY/IapCTBCHHBIN arpapHbiit yausepenter - MCXA f¥iennK.A. Tummupsiscpay,
JOKTOP OMOJIOrHUECKHX HayK, npodeccop

74
q o » of 202/1'.
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