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AHHOTAIUA

pabo4eii nporpaMMbl Y4eOHOM THCIUILTHHbI
«b1.0.07 Xumus» 11 NOATOTOBKM 0aKkajaBpa 1o HanpaB-
Jenuio 35.03.04 — «ArpoHoMus», HaNPaBJIeHHOCTAM (IPO-
¢puiasam) «Cenexuus ¥ reHETUKA CETbCKOXO03CTBEHHBIX KYyJIb-
Typ», «ATpoOU3HECY, «KATPOMEHEKIMEHT «3aIUTA PACTCHHIA
1 (GUTOCAHUTAPHBIN KOHTPOJIb)

Ieap ocBOeHHMSI MUCHUIUIMHBI. OCBOCHUE CTYJICHTAMH TEOPETUYECKUX U
MPaKTUYECKUX 3HAHUU B oOsacTu oOIel, HEOPTraHUYECKOW M OPraHuYeCcKOM XH-
MUHU; TPUOOpPETEHHUE YMEHUUW U HAaBBIKOB B OOJACTH XMMHUYECKHX U (PUHUKO-
XUMUYECKUX METOJIOB MCCIIEIOBAHUS ISl aHalln3a 00BEKTOB arpocdepsl ¢ LETbI0
OCO3HAHHOT'O PEUIEHUsI KOMIUIEKCHBIX 3a7a4, BO3HUKAIOIINX B MPAKTUYECKON Jes-
TenbHOCTHU. [loilydeHHbIE 3HaHUS TTO3BOJIAT HE TOJBKO YCIIEIIHO OCBAaUBATh MOCIIE-
OYIOIIMEe JUCUUIUIMHBL, HO M MCIOJIb30BaTh MX B OyAyied npodeccuoHanbHOU
NEeSATEIbHOCTH.

MecTo QUCHMILIMHBI B Y4e€0OHOM mpomecce: AUCHHUIUIMHA BKIIOYEHA B
uuka bl., o0s3aTenpHas 4acTh, JTUCHUILUIMHA OCBaWBaeTca B 1 U 2 ceMecTpax mo
HarpasiaeHuto moaAroToBku 35.03.04 — « ArpoHOMHSY.

TpeOoBaHusi K pe3yjbTaraM OCBOCHHMSI JUCUMILIMHBI: B PE3yJIbTATE OC-
BOCHHUS JUCLHUIUIMHBI GOopMHUpPYIOTCS ciienyromue kommereHuuu: OINK-1, nunmikaro-
per: OIK-1.1, OI'K-1.2, OIK-1.3.

Kparkoe coaepxxaHue AMCHUILIMHBI. OCHOBHBIE 3aKOHBI CTEXMOMETPHUH,
pacTBOPHI BJIEKTPOJIUTOB, CIIOCOOBI BBIPAXKEHHUS COCTaBa PacTBOPOB, CHIIbHBIE U
cialble 3JEKTPOJIUTHI, OMpeIesieHne BOJOPOIHOTO TOKa3aTelsi B pacTBOpax pas-
JIMYHOTO COCTaBa; TUAPOJIN3 COJIEN; XUMUUYECKAass KHHETHKA, XUMUUECKOE PaBHOBE-
CH€; OKHCIIMUTEIBbHO-BOCCTAHOBUTEIBHBIC MPOLECCHI; Nepuoandeckuil 3akon J[.U.
MenaeneeBa, CTpPOEHHE aTOMa; OCHOBHBIC TOJIOKEHUS TEOPUU XUMUUYECKON CBSI3H,
KOMIUJIEKCHBIE COCIUHEHUs. TeopeTHYecKne OCHOBBI OpPraHWYECKOM XUMHM.
[Tpuembl 1 MeTOAbI pabOThl. DUUKO-XUMHUUYECKUE METOIbI NCCIIEIOBAHUS OpPTraHu-
YECKUX COCOUHECHUH. YTIEBOA0POAbl. ODYHKIMOHAIBHBIE MPOU3BOIHBIE YIJIEBOI0-
ponoB. I'erepodyHkuMoOHaNbHBIE coeanHeHus. Ontudeckas nzomepus. [Ipupon-
HBIC COCIMHEHUS. | €TEPOLIMKINYECKUE COETUHECHUS.

OO0masi Tpy10eMKOCTh TUCIUILIHHBI: 216/6 (4acoB/3a4.e1.)

IIpoMeskyTOYHBI KOHTPOJIb: JK3aMeH B 1 ceMecTpe; 3a4eT BO 2 ceMecTpe

1. Ileab ocBOeHHUS JUCIHUIIMHbBI

[enbto OCBOCHUSI AUCHUILIMHBI «XUMUSD» SIBIAETCS OCBOEHUE CTyIEHTaMU
TEOPETUUYCCKUX M IMPAKTHYECKUX 3HAHUM B 00JacTH OOIEH, HEOPraHWYCCKOU H
OpPraHUYECKON XMMUU; MPUOOPETCHNE YMEHHUI U HABBIKOB B 00JIACTH XUMHUYECKHUX
U (HU3UKO-XUMHYECKIX METOJIOB CCIICIOBAHUS VISl aHAIN3a 00EKTOB arpocgepbl
C LIEJbI0 OCO3HAHHOTO PEIICHUS] KOMIIEKCHBIX 3aJ1a4, BOSHUKAIOIIUX B IMPAKTUYE-
CKOM nesTenbHOCTH. [loslydyeHHbIE 3HAHUSI TTO3BOJISAT HE TOJIBKO YCHEHNIHO OCBaM-
BaTh MOCJEAYIOIIME AUCIUILINHBI, HO M UCIIOJIL30BaTh UX B Oyayiiei npodeccuo-
HaJIbHOM J€ATECIBLHOCTH.



2. MecTO TUCHUIIUHBI B Y4eOHOM mpoiiecce

JucuumnuHa «XUMHS» BKIIIOUEHA B 0053aTENBHYIO YacTh JUCIUTIINH y4ueo-
Horo raHa. [uctuminHa «XuMHUsS» peaanu3yeTcs B COOTBETCTBUU C TPEeOOBAHMSI-
mu ®I'OC, OIIOIT BO u Yuebnoro miana no HanpasiaeHuto 35.03.04 — «Arpono-
MUSD).

JuciummuHa «XUMUsD» SBISETCS OCHOBOIIONATAIONICH Il M3ydeHUs Clie-

OYIOIUX JUCHUIUIAH: «ATrpomMereoposiorus», «CenbCKOXO3SMCTBEHHAsT SKOJIO-
rus», «be30nacHOCTh KUZHEACATEILHOCTIY, K ATPOXUMUS U P .

OcoOCHHOCTBIO JUCIUILINHEI SIBISICTCS CBA3b XUMHUYECKHX 3HAHUN U HaBEI-
KOB C KOMILUIEKCOM MPO()ECCHOHAIBHBIX 3a7a4 110 arpOTEXHOJIOTHH.

Pabouas ImporpamMma IUCHHUILIINHBL «XHUMHUS» JJ1 UHBAJIMAOB U JINI C Orpa-
HHUYCHHBIMU BO3MOKHOCTAMU 3O0POBbA pa3pa6aTLIBaeTc;1 HWHAWBUAYAJIBHO C y4C-
TOM OCOOEHHOCTEH HCI/IXO(bI/I?;H‘-IeCKOFO Pa3BUTHA, THAWBUAYAJIBHBIX BO3MOKHO-
CTEU U COCTOSIHUS 3A0POBbA TAKUX 06yqa101u14xc;1.

3. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTATOB 00y4YeHHS M0 JUCHMUILINHE,
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHUS 00Pa30BaTe/IbHOM
NMPorpaMmblI

N3yuenne naHHOU y4eOHOM JUCHUIUIMHBI HAMPABICHO HA (OPMUPOBAHUE Y
00y4Jaromuxcsi KOMIIETCHIIUH, IPEACTaBICHHbBIX B Ta0uIle 1.

4. CTpyKTypa " coepKaHue TUCUNILTHHBI
4.1 Pacnpenesienne TPyA0€MKOCTH IMCIUIIMHBI 10 BUIaM padoT mo ceMecTpam

OO6mast Tpy0€MKOCTh JUCIUIUIMHBI cOcTaBisieT 6 3au.en. (216 gacoB), ux
pacnpeneneHue o BiaaM padoT B JIByX CEMECTpax MPeICTaBICHO B TabiuIiie 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

€CTECTBEHHBIX HAYK C
npuMeHeHneM uHQop-
MAaI[IOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTHH;

3yeT 3HaHUS OCHOB-
HBIX 3aKOHOB Mare-
MAaTHUYECKUX U €CTe-
CTBEHHBIX HAYyK JJISI
peLLIeHNs CTaHIapT-
HBIX 33/1a4 B arpo-
HOMHH

BPEIHBIMU M TOKCUYHBIMU
XUMHYECKUMHU COEIMHEHUSIMH,
UX CBOWCTBaMHU, BO3MOKHBIE
MOCJIEZICTBUS XUMHU3AILIUH;
CTPOEHHE U CBOMCTBA MPUPOJ-
HBIX OpPraHUYECKUX COENHE-
HUH: )KMPOB, CaxapoB, AMUHO-
KHCJIOT

HOT'O COCTaBa U MPOU3BO-
JTUTh HEOOXOAMMBIE pacye-
ThI; UCIIOJIB30BATh Jabopa-
TOpHOE 000pYyI0BaHUE U
npuOOPHI JIJIs pEIICHUS
MMPAaKTUYCCKHUX 3aaa4d

No Kon Coneprxanue | e e B pe3ynbrare u3ydeHus yueOHON AMCHUILUIMHBI 00YYaroluecs JODKHBIL:
KOMIIe- | KOMITETCHIUHU (KMu eé N
n/n NEeTeHLUH 3HATh YMETb BJIA/IETh
TEHIIUN YaCTH)
1. OIIK-1.1. /IleMOHCT- |OCHOBHBIE 3aKOHBI XMMHH, OC-|IOJATOTOBUTH MaT€pHaJIbl K | OCHOBHBIMU IIpUEMaMU
pUpYET 3HAHHE OC-  |HOBHBIC AJITOPUTMbI PEIICHUS |3aLIUTE UCCIIe10BATEb- paboThI B XUMHUYECKON
HOBHBIX 3aKOHOB MPAKTUYECKUX 3a]la4; CII0CO-|CKOM paboThl, MPEACTaBUTh |J1ad0OpaTopuu, CTaTHCTHU-
MaTeMaTHYECKHUX, Obl CTaTUCTHYECKOW 00paboT-|pe3ysbTaThl UCCIEIOBAHUMN; | YUECKUMHU METOaMH 00-
€CTeCTBEHOHAYYHBIX |KM  pe3yJbTaTOB  aHAJIN3a; | peIlaTh 3a/1a4M MO UACHTH- |pabOTKH Pe3yIbTaToB
u obmenpodeccuo- |CTPOEHUE MOJIEKYJ OCHOBHBIX | QUKALIMH OPraHUYECKUX HKCIEPUMEHTOB; aHAIU-
HaJIbHBIX TUCIUII- KJIACCOB ~ OPraHMYECKHX CO-|COEAMHEHUN C UCMOJIb30Ba- |30M HAYYHOH U CIIELU-
Criocoben pemars Ti- | THH> HEOOXO/IUMBIX |€IMHEHU, 3aBHCHMOCTb  XH-| HUEM XHMUECKHX 1 ¢bu3u- |aabHOM JIUTEpaTyphI
MoBbIe 3azatH podec- | AU PELICHHS THIO- | MHMECKHX  CBOHCTB COCJMHE- | KO-XUMHYECKHX METO/I0B
CHOHAIbHOI jesiTenp- | BPIX 33124 B o0nacTH [HUH OT Haauuus (PYHKLUUO- | UCCIIEIOBAHUS
HOCTH HA OCHOBE 3Ha- | ATPOHOMHH HaJbHBIX IPYHI U UX B3aUM-
HUI OCHOBHBIX 3aKO- HOI'O pacloNomCHNA
OIIK .. 1 | FIOB MaTeMaTHICCKHX 1 OIIK-1.2. Vicrionb- | OCHOBHBIE ITpaBHiIa pabOTHI ¢ |TOTOBUTH PACTBOPHI 3a/laH- | HABBIKAMH PaOOTHI B

XUMHUYECKOH 1abopato-
pPHH U TIPOBEICHUEM
HKCIEPUMEHTOB C CO-
OJII0/IEHUEM TTPaBUIT
TEXHUKH O€30M1aCHOCTH

OIIK-1.3. Tpumensiet
nH(OPMAITMOHHOKOM-
MYHUKAI[HOHHBIE TEX-
HOJIOTHH B PEIICHUH
THIIOBBIX 3a1a4 B 00-
JIACTH arpOHOMHH

TpeOOBaHMS K MOATOTOBKE
MIPE3eHTAI[MIOHHBIX MaTepua-
JI0B, TpeOOBaHUS K MPOLEAYpPE
3aIIUTHI UCCIIEIOBATEIBCKUX
pabot

UCIIOJIb30BaTh CTAHAAPTHOE
IporpaMMHoOe obecrieueHune
1 MaKCThI MPUKITATHBIX
KOMITBIOTEPHBIX XUMHYE-
CKHUX IIpOrpaMm

KOMMYHHUKAaTHBHBIMH
YMEHUSIMH;, HaBbIKaMU
paboThI ¢ KOMIBIOTEP-
HBIMU XUMHUYECKUMHU
porpaMMamMu




Tabmura 2
PacnpenesieHue TPy10€MKOCTH TMCHMILUIMHBI 10 BHIaM PadoT MO ceMecTpam

TpynoémMmkocTb
Bup yueOHoi1 padoThI aac B T1.4. o cemecTpam
) Nel No2
OO0mast TpyA0€MKOCTb JUCITUIUIMHBI 110 Y4EOHOMY 216 108 108
TUIaHY
1. KonrakTHas pa6ora: 100,65 52,4 48,25
AynuTopHasi pa6ora 100,65 52,4 48,25
8 MoMm uuce:
nexyuu (J1) 32 16 16
nabopamopnvle pabomul (JIP) 66 34 32
KOHCYIbMayuu nepeo dK3aMeHOM 2 2 -
KOHMAKMHAs paboma Ha NPOMeHCYMOUHOM KOH-
mpone (KPA) 0,65 0,4 0,25
2. CamocTosiTesabHasi padora (CPC) 115,35 55,6 59,75
camocmosimenvbHoe uzyuerue pazo0enos, Camonoo-
2omoeKa (npopabomka u noemopeHue 1eKYUoHHO20
mMamepuana u Mmamepuana y4eOHUKo8 u y4eoHvlx 81,75 31 50,75
nocooull, N0020MoBKA K 1aO0OPaAMOPHbIM 3AHAMUSIM,
KOJLLOK8UYMAaM U m.0.)
Iloozomoska k sK3ameHy (KOHmpob), 3auemy 33,6 24,6 9
Bu mpoMexXyTOYHOTO KOHTPOJIS: DK3aMeH 3auer
4.2 Conep:xaHue TUCHUNINHBI
Tabmuia 3
TemaTu4eckuil IJIaH Y4eOHOM TUCIUILINHBI
AynuTopHas padora Bueayaun
HanmenoBaHue pa3jeiioB 4 TeM Beero JI JIP IIKP TOpPHAS
JAMCUMILIUH (YKPYITHEHO) pabota
CpP
Paznen 1 «TeopeTndeckue oCHOBBI 001IEH 1 73 12 34 - 27
HEOPraHMYECKON XUMUNY
Paznen 2 «Xumust 2J1eMEHTOBY 8 4 - - 4
KoHcynbTanus nepesa 5K3aMeHOM 2 - - 2 -
KonTakTHas paboTa Ha NPOMEKYTOUHOM 0,4 - - 0,4 -
koHTpose (KPA)
[TonroroBka K sk3aMeHy (KOHTPOJIb) 24,6 - - - 24,6
Bcero 3a 1 cemecTp 108 16 34 24 55,6
Paznen 3. OCHOBBI OPraHUYECKON XUMHH 10,75 - 4 - 6,75
Paznen 4. YraeBogopoab 26 4 6 - 16
Paznen 5. ®yHKIIMOHABHBIE IPOU3BOIHBIC
YTIIEBOIOPOJIOB 26 4 8 ) 14
Paznen 6. 'erepodyHKIIMOHATBHbIE 2 2 - 4
COCJTMHEHUS
Paznen 7. OnTrueckas nuzomepus 2 1 - 3
Paznen 8. Ilpuponusie coenuHeHus 23 2 o) - 12
Paznmen 9. [eTepornukimueckne COeTUHEHUS 8 2 2 - 4




AynutopHasi padora Bueayan
HaumeHoBaHue pa3ieioB U TeM JI JIP IHKP TOpPHas
. Bcero
JAMCUMILINH (YKPYITHEHO) pabora
Cp
Koumaxmmnas paboma na 0,25 - - 0,25 -
npomedicymournom koumpoine (KPA)
Bcero 3a 2 cemectp 108 16 32 0,25 59,75
HToro no 1ucuuninne 216 32 66 0,65 90,75
Cemectp 1

Paznen 1. «TeopeTruyeckue 0CHOBBI 00111€ii 1 HEOPTAaHUYECKOH XUMM K

Tema 1. «OCHOBHBIE TOHATHUSA U 3aKOHBI XUMUW

OcHoOBHBIE 3aKOHBI cTeXHOMETpUH. Moib. XUMUYECKUN SKBUBAICHT, (PaKkTOp
HDKBUBAJICHTHOCTH, MOJIIPHAsA Macca DKBUBAJICHTA.

Tema 2. «PacTBOpBD»

[TpuurHbl 00pa3zoBaHus pacTBOPOB. PaCTBOPBI CHMIIBHBIX M CHAOBIX AIEKTPOJIU-
TOB. CIocOOBI BBIpAXKEHUSI COCTaBa PacTBOPOB. B3anmoaelcTBHE HOHOB B pacTBOpax
CWJIBHBIX 3JIEKTPOJMUTOB. AKTUBHOCTh M KO3((UUKEHTHI akTUBHOCTU. MoHHAs cuia.
3akoH pa3obasnenus OctBanbaa. Koncranra u crenenb nucconuanuu. pH pactsopa.
Omnpenenenue BomopoaHoro nokazarens. Unaukaropsl. bydepusie pactBopsl. ['ua-
posn3 conerd. Tunsl rugponuza. KoncranTa u crenens ruaposmsa. Onpenenenne pH
B pacTBOpax COJIEH.

Tema 3. «CkopocTh M 3HEpPreTMKAa XUMHYECKHX peaknuid. XUMHYECKOE
paBHOBECUE»

CKOpoCTh XMMHYECKHX peakiuil. PakToppl, OT KOTOPBIX 3aBUCUT CKOPOCTb
peakuuu. 3akoH jAeicTByrommx Macc. [lpaBunmo Bant-I'odpda. Vpasuenwue
Appennyca. DHeprus aktuBaumu. Kartanms. Xumumdeckoe paBHoBecue. KoHcTaHTa
pPaBHOBECHUS U €€ 3aBUCUMOCTb OT pa3inuuHbIX GaktopoB. [Tpuniun Jle [latense.

Tema 4. «Crpoenue aroma. Ilepuonndeckass cucrema. XMMHUYECKasl CBS3b.
KomruiekcHble coeTuHEHUS

Crpoenne atoma. OCHOBHBIE XapaKTEPUCTUKHU aTOMOB. Aapo aroma. HyKIIOHBL.
OJIEKTPOHHOE CTpOoeHMe aroMa. KBaHTOBblE uucna dIEKTPOHOB. (CHOBHBIE
KBaHTOBBIE 3aKOHbl. PacmpeneneHue -d1eKTpoHOB 10 opbutansm. [lpaBuio
KneukoBckoro.  Ilepmoamueckuit  3akon  J[.MI.  MenngeneeBa.  Crtpykrypa
nepuoanyeckod cucteMbl. (OCHOBHBIE XapAKTEPUCTHUKM aTOMOB: IOTEHIMA
WOHU3AaLUHU, CPOACTBO K JIEKTPOHY, NIEKTPOOTPULIATEIILHOCTb. XUMUYECKas CBA3b.
Tunbl xumMudeckoi cBsi3u. OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOUN cBsi3u. J|nuHa,
sHeprus cBss3u. llonsarue o rubpuanzanmu. Kommiekcusle coenqunenus. CTpykTypa
KOMIUIEKCHBIX COEIMHEHHH. ATOM KOMIUIEKCOOOpa3oBaTelb, JIMTAaHAbl. XeJlaTHbIC
coenuHenus. IIpounocte BHyTpeHHed cdeprl. YacTHas u 00mIas KOHCTaHTHI
YCTOMYUBOCTUA U HECTOMKOCTH.

Tema 5. «OKUCTUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKLIUM

Crenenp  okucineHus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE peaKkuu:
ONpPEAECICHUE W THUMBl PEAKIMWA. DJICKTPOAHBIN MOTeHIMal. YpaBHeHue Hepncra.
BaxHenmme OKUCIWTENIM W BOCCTAHOBUTENW. Meron mnosypeakiui. Pacder

8




AIEKTPOJABUKYILEH CHUIIbI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA.

Pa3znen 2. «XuMHA 3JIeMEHTOB»

Tema 6. «CpaBHuTENbHAA XapaKTEPUCTUKA XUMUYECKUX CBOMCTB 3JIE€MEHTOB |
—IV rpymmy»

CpaBHUTENbHAA XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB 3yeMeHToB |-IVA
rpymi. ODJEKTPOHHAs CTPYKTypa M CBOMCTBA IIEJIOYHBIX M IIEIOYHO-3€MEJIbHBIX
meramioB. OcHoBHble peakuud. Mg® u Ca®* B kuBOil KIETKe, POib MarHusi B
xaopodumie, Mg® n Ca®* B (epMEHTATHBHBIX pEAKIMSX; KECTKOCTH BOJIBL,
M3BECTKOBAHUE U TUIICOBAHUE MOYB. DJIEKTPOHHAS CTPYKTypa U CBOMCTBA JIEMEHTOB
I11. Bop n anromunuii. OCHOBHBIE peakUny. XapaKTepUCTUKa 31eMeHToB |V rpymnisbl.
Yrnepon u ero XMuMH4eCK1e CBOMCTBA.

Tema 7. «CpaBHUTENIbHAS XapaKTEPUCTHUKA XMMHYECKUX CBOWCTB 3JEMEHTOB
V — VII rpynm»

DNeKTpoHHAas CTPYKTypa 31eMEHTOB VA- rpymibl U €€ CBSI3b ¢ XUMHUYECKUMU
CBOMCTBaMU. XMMHS a30Ta, OCHOBHBIE COEIMHEHHUSI, KIIIoUeBble peakuuu. [Ipodiema
CBSA3aHHOrO a3oTa. A30THbIe yaoOpeHus. Xumus (pocdopa, OCHOBHBIE COETUHEHHS,
KJItoueBble peakiuu. PocopHble yIoOpeHHs. DIEKTPOHHAs CTPYKTypa 3JIEMEHTOB
VI rpynnsl u ee cBA3b C XMMHUYECKUMHU cBoMcTBaMu. Kuciopon u cepa. OCHOBHBIE
COEMHEHMSI, KJIFOUEBbIE peaklnu. JIEKTpOHHas CTpyKTypa 31aemeHToB VI rpynmnel u
€€ CBiI3b C XUMHUYECKHMMM CBOMCTBaMH. ['aJlOr€HBI: OCHOBHBIE COCIMHEHUS U
KJItoueBble peakiuu. OCOOCHHOCTH XUMHHM (TOpa M OTIAMYMA OT XHUMHUHU XJIOpa,
Opoma, ioja.

Cemectp 2

Pa3nen 3. «OCHOBBI OpraHnyecKkoi XUMHUM)

Tema 8. «TeopeTnueckre OCHOBBI OPTaHUYECKONW XMMUM)

Oco0eHHOCTH COEAMHEHUH yIiepojia, UX MHOTrooOpasue, pojib B KUBOW IMpHU-
pPOJZIE Y MPAKTUYECKON IEATENBHOCTH YEJIOBEKA.

[Ipenmer opranumyeckoil xumuu. CBSI3b OPraHUYECKOW XUMHUHU C OHUOJOTHEH,
MEJIULMHOM, CENbCKUM XO35MCTBOM. OCHOBHBIE IOJIOKEHUSI TEOPUU XUMHUYECKOTO
CTpPOEHUS opranndeckux coenuneHuit (A. M. bytiepos). 'omonorus u romosoruyue-
CKUE PsiIbl B OPraHMYECKOW XUMHUH. YTJIEBOJIOPOAHBIN paaukan. Baxkueiimue GhyHK-
LMOHAJIbHBIE IPYIIIBL. M30Mepus CKeneTa U u30Mepus, CBSI3aHHAs C U3MEHEHHEM T10-
JoxeHus 3amectutens. OdunuanbHas MEXIyHapoJHas CUCTeMAaTH4YecKass HOMEHK-
JaTypa opranudeckux coequnenuit — Homenkinarypa |UPAC (MIOITAK).

THUIIBI XUMHUYECKHUX CBSI3€M B OPraHUYECKUX COEAMHEHUAX. IOHHAs1, KOBAJICHT-
Has, TOHOPHO-aKLENTOPHAs, CEMUIOJIIPHAS, BOJIOPOIHAS CBS3U.

DIIEKTPOOTPULATENBHOCTh 1O [lonuHry, moaspHOCTh CBs3u. CTpPOEHHE DIIECK-
TPOHHOM OOO0JIOYKM aToMa yriepoaa. ATOMHbIE U MOJIEKYJIsIpHbIe opOuTanu. I 'ubpu-
nu3anvsi. ATOMHbIE OpOUTANIM S-TUIA U P-TUIA, G- U T-CBA3U. HIYyKTUBHBIN 2hDeKT
u dddext compsokeHuss. ['OMOTUTHYECKUN M TETEPOJUTUYECKUN Pa3phIB CBSI3H.
DHeprus CBs3H.

[TonsTie 0 MexaHU3Me PEaKIUU: PeaKul PaAUKaIbHOIO, HYKJICO(PHUILHOTO U
aNIeKTpoPMIIbHOTO 3amernieHus. [lepexonHoe cocTosiHue, YHepreTuYecKas KpuBasi.

Teopus TeTpadapuueckoro aroma yriepoaa (Baut-I'obd u Jle-bens).



OCHOBHOCTh M KHUCJOTHOCTh: BJIMSIHUE SJEKTPOHHBIX W MPOCTPAHCTBEHHBIX
(bakTopoB.

Tema 9. «IIpuémbr u MeToIbI pabOTHD

OCHOBBI TEXHUKH 0€30IMaCHOCTH IMpH paboTe ¢ OPraHMYECKUMU BEIleCTBAMMU:
paboTa ¢ roproYMMH BEIIECTBaAMU, MEepBasi MOMOIIb MIPU 0KOTaX U OTPABICHUSX, TY-
HIEHUE TM0KapoB, paboTa C B3PHIBYUATHIMH BEILIECTBAMM, CKATHIMU Ta3aMH U BaKyy-
MOM.

[Tonyyenue, BolENEHUE, UACHTU(UKALMS U YCTAHOBJICHUE CTPOEHUSI OpraHU-
YECKUX COCTMHECHUI.

Obmue npaBuia pabotel. HarpeBanue u oxnaxaenue. Kpucramnuzanus, cymi-
Ka 1 ynapusanue. [leperonka.

Omnpenenenue yriepona, BOJOPOAa, a30Ta, TajJoreHoB, cepsl, pochopa. Omnpe-
JieJIeHre MOJISIPHOM Macchl. BbIBoI aMmuprudeckoil (hOpMyibl.

XUMHUYECKHE METOJbl KAa4eCTBEHHOTO W KOJIMYECTBEHHOIO OMPEACIICHUS
(GYHKIIMOHATBHBIX TPYIIT: KPATHBIX CBSI3€U, THAPOKCHIHLHON, aMUHO-, KapOOHUIBHOMN
U KapOokcuiabHOM rpymil. [ToHsTHe 00 yCTaHOBIEHHH CTPOEHHS BEUIECTBA METOJAOM
MOCJIEA0BATENbHOMN AECTPYKIIMU U BCTPEUYHBIM CUHTE30M.

Tema 10. «Opranuueckue BemiecTsa Onocepo»

[Ipupoausie ras3pl, TOpd, KAMEHHBIN yrojib, He)Th KaK UCTOYHUKUA OpTraHuYe-
CKMX COCIMHEHUU NI MPOMBIIIIEHHOCTH. [IponcxoxkaeHne, XuMHUUECKU COCTaB U
nepepadoTka HedTu. Baxueimue HedTsiHbIE TPOAYKTHI (OCH3UH, pEaKTUBHOE TOTI-
JIMBO, KEPOCHH, CMa304YHbIe Macia, mapaguH) U ux npuMenenue. OKTaHOBOE U IIeTa-
HOBOE 4Mciia. AHTHACTOHATOPbl. KpeKUHT U KaTaIUTUYECKUE MPEBPAILCHUS YTIIIEBO-
n0pos10B HeTH. DHepreTuueckuid kpusuc. [lomydeHue »KuaKoro TOmiMBa U3 KaMeH-
Horo yriia. Okcocuntes. JlpeBecuHa U €€ HUCMOJIb30BaHUE B JIECOXMMHUYECKOM Mpo-
MBIIIUICHOCTH [IJIs1 TIOJIYYEHUsI UCKYCCTBEHHOTO BojiokHa. JKuBuma. IIpaktuueckoe
MCIIOJIb30BAHUE PACTUTENBHBIX CaXxapoB, )KUPOB, TEPIEHOUIOB, AJTKaJIOUIOB, CTEPOU-
JIOB B MHIIEBOM MPOMBIIUIEHHOCTH, CEJILCKOM XO3SIMCTBE, MEIUIIMHE. 3HAYEHUE XU-
MUYECKHUX BEIIECTB, MPOIYIIUPYEMbIX MUKpoopranuzMamu. [Ipo6iembr OMOTEXHOIO-
run. [lytn ucnonb30BaHusi GMOMACCHI JKUBBIX OPTraHU3MOB CYIIH M MOPs. XUMUYe-
cKas repepaboTka )KUBOTHBIX kHUPoB. Kpyroobopor yriaepona B npupone. Uckycet-
BEHHAs MHUIIA.

Tema 11. «PUBUKO-XUMHUYECKHE METOIBLI UCCIIEIOBAHU

Brienenne MHAMBUYaIbHOTO BEIIECTBA MYTEM MEPETOHKH, BO3TOHKH, KPHU-
CTAJUTU3AINK, IKCTpakuuu. [IprMeHeHHne pa3nuyYHbIX BUIOB XpoMmarorpaduu s
pazzaesieHust U uaeHTUuUKaIuu BemecTB. [loHsATHEe 0 ra30’)KUIKOCTHOM XpoMartorpa-
¢bun u BricOKO3(PexTUBHOM xHUIKOCTHOM XpomaTorpaduu. (BOXKX). Mnentuduka-
1IASI XUMUYECKUX COCTUHEHHMM MO MX (PU3MUYECKUM KOHCTAHTaM WJIM KOHCTAHTAM MX
XapaKTepHBIX MPOU3BOJHBIX. OmpenesieHre TeMmIepaTypbl KUIEHUS, TeMIepaTypbl
IJIaBJICHUS, JIOTHOCTU M TOKa3aTelss MpesoMJIeHUs. Y IeJIbHOE BpalleHUe IIIOCKO-
CTH MOJISIPU3ALNHU [IJIOCKOTIOJISPU30BAHHOTO CBETA.

[IpuMeHeHre CTIEKTPOB MOTJIONMIEHUS B YIbTpaduroseToBoi, HHGPaKpacCHOU U
BUJIMMOM 00JIACTSX JIJIS aHAIM3a OPTAaHUYECKUX BEIIECTB.

Hcnonb3oBaHue 1I€pHOTO0 MarHUTHOTO PE30HAHCA MJI1 YCTAHOBJIEHUS CTPOE-
HUS OPraHUYECKUX COETUHEHHUI.
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MeTtoa XpomMaTo-Macc-ClIeKTPOMETPUH KaK OCHOBHOM CIIOCOO aHaIM3a COCTaBa
CMECEN OPTaHUYECKUX BEIIECTB.

Pa3nen 4. «YriieBogopoab»

Tema 12. « AnkaHb»

[IepBoe BaJEHTHOE COCTOSIHME aTOMa YIJIEpOJa: Sp3—m6pmud3auml. Koga-
JICHTHAs CBSI3b, MPUPOJIa U CBOMCTBA MpOCTOit (curma) cpsizu. [lonarue o koHpopma-
uuu. ['omonornyeckuit pan u ero oomas dpopmyna. ['omonorudeckas pasHocts. M3o-
Mepusa. llepBUUYHBIN, BTOPUYHBIA, TPETUYHBIA U YETBEPTUUHBIA ATOMBI YIJIEPOAA.
Homenknatypa tpuBnanbHas, paunoHainbHas u MIOITAK. Panukans (ankuisl): on-
peneneHue u Ha3zBaHusA. Haxoxaenue ankanoB B mpupoje. Oomume crnocoos! moryyde-
HUs aJIKAHOB M3 TaJIOTEHIIPOM3BOJHBIX, CIIMPTOB U HEINPEIEIbHBIX YIJIEBOJOPOAOB.
dusnyeckue cBoMCTBa. XUMHUYECKHE CBOMCTBA. CUHTETUUECKUE MOIOIIHNE CPE/ICTBA,
npobiieMa YHUUYTOKEHUS X OTX0/I0B. MeToAbl HACHTU(UKALINY ATKAHOB.

Tema 13. « ATKEHBI»

BTopoe BameHTHOE CcOCTOsSIHME aroMa yriiepoAa: sz-FI/I6pI/IJ:[I/I3aHI/IfL DJek-
TPOHHAsA NMPUPOJA, TEOMETPUS U CBOMCTBA JABOMHOM CBS3H. | OMOJOTMYECKUH DAL,
oOmast opmysa, HOMEHKJIATypa M HM30MEpHUs IIETH, TMOJIOKEHUS TBOWHOMN CBS3H.
CrnocoObl nonyuenus. Gusndeckue cBoiicTBa. Xumuueckue cBorctpa. [lonoxurens-
HBIM U OTpULIATEIbHBIM UHAYKTUBHBIN 3P dekT. [IpaBmno MapkoBHIKOBa U €r0 00b-
scuenue. [lepexucusiii 3dpdext Xapamra. ['oMo- U reTeponuTHUECKUil pa3pblB KOBa-
JEHTHOU cBs3H. Peakunsa nuc-okuciieHus no Baruepy. O30HMpOBaHME U €0 3Haye-
HUE B YCTAaHOBJICHUM CTPYKTYpbI BelecTBa. [lonmmepusanus: cryneHyarasi, HernHas
u tenomepusauus. [lonuatriien. [Homunponunen. [IpocTtpanCcTBEHHOE CTPOEHUE €O
LeMnen: U30-, CUH- U aTaKTU4ecKue CTpykTyphl. Crepeocnenupuueckas noimumepusa-
uus. CBOMCTBa MOJUMEPOB U UX PA3IMYUS B 3aBUCMMOCTH OT KOH(DUTypaluH LIETH.
[IpumMeHeHne noJMMepoB B MPOMBIIIJIEHHOCTH, CETLCKOM XO035ICTBE U ObITy. MeTo-
JIbl UICHTU(DUKAIUY AIKEHOB. DTUJIEH KaK (PUTOrOPMOH.

Tema 14. « ATKUHBD

Tperbe BaleHTHOE COCTOSIHME aTOMa YIJepoja: Sp-rudpuau3anus. Aneruie-
HBI, UX MOJy4YeHUE U TeXHUYeCKoe npuMeHeHue. OcoObie CBOMCTBA TPOWHOM CBSI3U
YIIIEpOA-yriaepoa. XMMUYECKUE CBOMCTBA AJIKWMHOB: PEAKLUU NPUCOCAUHEHUS U pe-
aKIMU C y4aCTHUEM alleTUIICHOBOrO atoma yriepona. [Ipumenenue anerunena. Mero-
JIbI UJICHTU(DUKAIIIY AIKUHOB.

Tema 15. «/lueHb

Byranuen (AMBUHWII), W3OMPEH, XJIOPOMPEH; UX MPOMBIIUICHHBIA CHUHTE3 U
npumeHenue. ComnpsoKeHHbIE JIBOMHBIE CBSI3M M MX ocoOble cBoictBa (1.,4-
npucoeauuenue). IpGdeKT conpsKeHust, noiuMepusanus queHoB. [lonstue o crpoe-
HUM MPUPOJHOTO Kay4yyKa. JIMBUHUIIOBBIM U U30MPEHOBBIA CHUHTETUYECKHE KaydyKH.
IToHsATHME O NTMHEMHBIX U NIPOCTPAHCTBEHHBIX mosimMmepax. HuskoremneparypHas 1o-
mumepu3anuda. Bynkanuzanusa kayudyka. Comnonumepbl. MeTonbl uaeHTHU(DUKAIIH
JIVCHOB.

Tema 16. «ApeHbi»

ApoMatuyHOCTh, npaBuio Xwokkens. [lonstue o pezonance. Homenknarypa u
MU30MEpHs YTIIEBOJIOPOJOB psia OeH3zona. Meroasl nonyueHus. Ou3nyeckue CBONCT-
Ba. DJIEKTPOPUIbHOE 3aMellIeHre. DIEeKTPOHOJOHOPHBIE U 3JIEKTPOHOAKIENTOPHBIE
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3aMEeCTUTENN; X Harpasistollee BiusHue. [loustue 06 addexre conpsokeHus U UH-
nyktuBHOM 3¢ dexte. Teopus 3amernienus B 0eH301bHOM siape. CornacoBaHHasi U He-
COTJIACOBAHHAS OPHUEHTAlMs. AKTUBHPYIOLIEE BIUSHHUE HUTPOTPYNI HA HYKIEO-
GbuUIbHBIN 0OMEH aTOMa TrajloreHa, CBSI3aHHOTO C ApOMATUYECKUM SpoM. MexaHusm
peaKkiMK U MepexoiHble cocTosiHus. Peakiinu npucoeqnuenus K 6€H30JIbHOMY KOJIb-
1y (rekcaxiyiopan). Peakiuu rajoreHupoBaHus B iApo U OOKOBYIO 1enb. HCEeKTHIIU-
npl. [loHATHE O MOJMIMKIMYECKUX apOMATHYECKUX COEOUHEHMSAX. KaHIepOoreHsI.
MeTonbl HACHTUPUKALIUH.

Pa3nen 5. « DyHKIMOHAJIbHBbIE IPOU3BOHbIE YIJIEBOA0OPOI0B

Tema 17. «["asioreHOnpon3BoAHBIE YTIEBOAOPOAOB. CIIMPTHI U (PEHOIIBI»

Knaccudukanus, nzomepuss 1 HoMeHkIaTypa. OOmue crnocoObl MONTYy4YeHUS:
raJOr€HUPOBAHUE YIIIEBOAOPOAOB, 3aMEIICHUE THIPOKCUIIBHON I'PYIIIBI HA TAJIOTEH,
PUCOEIMHEHNE TAIOT€HOB M0 KpaTHBIM cBs3aM. UnaykTuBHbIN 3 dexT. [lomydyenne
dToprnpousBoaHbIX. [IoHATHE O peaknusax HykieopmibHOTO 3aMenieHus (Syl, Sy2).
XUMHUYECKHE CBOMCTBA MOHOTAJIOT€HONPOU3BOAHBIX AJIKaHOB. [[v-, Tpu- u moswura-
JIOT€HOMIPOU3BOIHBIE YTIIEBOJOPOAOB. XUMUUYECKHE OCOOEHHOCTH rajoreonpon3BO/I-
HBIX C HECKOJIbKHMM aTOMaMH TaJIOr€Ha y OJHOIO YIJIEPOJHOro aroMa. MeTozsl
UIeHTH(PUKAITIH.

Juxaopatad, xiopodopm, HogohopM, GppeoHbl; UX NpuMeHEeHNE. XUMHUECKHE
CBOMCTBA raJION€HONPOU3BOHBIX HENPEAENIbHBIX YII€BOAOPOA0OB. OTINYHE B MOBE-
JICHUH TaJoreHa, HaXOIIEerocs IMpu aTtoMe YIVIEpOoJa ¢ JBOMHOW CBs3bI0. XJIOpHU-
CTBI BUHWJ, TPUPTOP- U TETPAPTOPITUIICHBI, UX MOJIUMEpHU3aIUs U 3HaueHue. [lna-
ctuku. Tednon. Cunukonsl. HanoanuTenu, nmiacTuuUuKaTopbl, CTaOUIN3aTOPHI.

XHAMHUYECKHE CBOWCTBA TaJIOTEHONPOU3BOAHBIX apOMATHUYECKHUX YIJIEBOAOPO-
JOB. 3aBUCUMOCTb aKTUBHOCTH TajOr€Ha OT €ro MOJIOKEHUS B siApe UM OOKOBOM 11e-
nu. [IppuMeHeHne ranoreHonpon3BOIHBIX B CETBCKOM XO3SIMCTBE.

Crouptel u ¢enonbsl. Omnpenenenue u kinaccudukauud. llpenenpHbie 0OmHO-
aTOMHbIe cUPTHI (ayikoronu). ['omMonornyeckuil psij, U30MepUst U HOMEHKIIATYpA.
Crioco0Obl Mosty4eHus U3 NPEeNIbHBIX U 3TUICHOBBIX YII€BOIOPOA0B, FAIOT€HIIPOU3-
BOJHBIX, CJIOXHBIX 3(PHPOB, KapOOHWIBHBIX coenuHeHui. PU3NUecKkue CBONCTBA.
Kucnotnocts 1 ocHOBHOCTH 110 bpencreny, pK,. Acconuannst u BOJOPOIHBIE CBA3H,
X BIUSHUE Ha (DU3MYECKHME CBOMCTBA. XUMUYECKHE pPEaKnuu (yHKIHOHATHHOM
rpynibl. OKHUCIIEHHE TEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX CIIUPTOB. Jleruaparanus
U JeruapupoBanye. MeToapl naeHTUGUKAIMA. METHUIOBBIM 1 THIIOBBIA CIIUPTHI, UX
noyiyueHue u 3Hauenue. [IponuioBbiii, OyTUIOBBIN, aMHUIIOBBIN U BBHICIINE (IIETHIIO-
BbIN, MUPUIIMIIOBBII) CIIUPTHI: UX MOJTYYEHUE U 3HAYCHUE.

JIByxatoMHble criupThl (raukonn). M3omepust u HomeHkiarypa. [lonyuenue u3
raJIOTEHIIPOM3BOIHBIX M HENPEAEIbHBIX YTIEBOAOPOAOB. (PU3NYECKHE CBOKCTBA.
Xumuueckue cBoiicTBa. B3armHoe BiMsHME TBYX (PYHKIIMOHAIBHBIX TPYIIIL.

OTUNEHIIMKOJIb. OKUCh 3TWICHA. DTWICHXJIOPruapuH. Jnokcan. X cBOMCT-
BA.

Tpé€x- 1 MHOroaTOMHBIE CIIUPTHI. [ MIIEpHUH, €ro pacCIpOCTPaHEHUE B IIPUPOJIE
U TexHHYeckue crnocoObl momyudeHus. ['nmunepatsl. [IpoaykThl OKucCieHUs Tiuile-
puHa. [ muuepuasl.
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Henpenenbuble ciupTsl. BUHWIOBBIN, TIOJMBUHWIOBBIA U aJUIWJIOBBIA CIIUPTHI,
UX TMOJIy4€HUe, CBOWCTBA U puMeHeHue. ['epanno, ¢papHe301, HUTPOHEIIION.

®enoubl. CTpoeHHe, HOMEHKIAaTypa U u3oMepus. [IpupoaHble MCTOYHHUKU U
CIOCOOBI MONy4YeHUs: (DEHOJIOB U3 aMUHOB, TAJIOTCHIPOU3BOIHBIX U YTIEBOAOPO/IOB.
®duznueckre U XUMHYECKHE CBOMCTBA. B3amMHoe BnusiHUE pajukaia U (DyHKIHO-
HajbHOM rpymbl. Otanyue ¢peHosnoB ot cnuptoB. DenomnsaTel. [IpocThie U clioXHbBIE
a¢upsl. bpoMupoBanue, HUTpoBaHUE U okucieHue peHomna. KauecTBeHHbIE peaKilui.
[Tonsitue o repounmaax: 2,4-nuxiaopdeHokcuykcycHas kuciaora. Hurpodenoinsl, ux
MOJIyYEHHE, CBOWMCTBA U 3HaUeHUE. [ IuKpruHOBast KUCIOTA.

JIByXaTOMHBIE M TpeXaTOMHbIC (DEHOJIbI: MUPOKATEXUH, PE3OPLUH, THIPOXH-
HOH; HX CTpOEHME, CBOWCTBA M 3HAYCHHE. B3auMHOE MpEeBpalICHUE XUHOH-
ruApoXuHOH. XuHruapoH. [luporamnon, Gaoporiaronud, OKCUTHAPOXUHOH. Buramu-
Hbl rpynnsl E. CoupTsel apoMaTHYecKoro psaaa.

Tema 18. «KAMHUHBD»

AMUHBI Kak NMpou3BojaHble ammuaka. Homenknarypa. Kondopmanuu npous-
BOJHBIX aMMHaKa, 0COOCHHOCTU UX u3zomepuu. [logyyeHne aMUHOB U3 rajoreHIpo-
U3BOJHBIX, BOCCTAHOBJICHUEM HUTPOCOCIMHEHUMN, OKCUMOB, T'MIAPA30HOB, AMHJOB.
OOpazoBaHue aMMHOB MU JAEKapOOKCHIIMPOBAHUUM aMUHOKHCIOT. Posib cBOOOAHOM
3JIEKTPOHHOM Maphl B MPOSIBJICHUH OCHOBHBIX CBOMCTB aMHUHOB U KOMILIEKCOOOpa30-
BaHuu. [IpocTpancTBeHHbIE (AKTOPbI U OCHOBHOCTh. XMMHUYECKHE CBOWCTBA: AJIKH-
JMPOBAHUE, AlMWIMPOBAHUE, NEHUCTBUE A30TUCTOM KHUCIIOTHI. YeTBEpTUUYHBIE aMMO-
HUEBbIC OCHOBaHUs. JluamMuHpl. MOHOAMHUHBI: METUJIAMUH, TUMETUIAMUH, TPUMETH-
JAMHAH. AMUHOCIIMPTBI: 3TAHOJAMHH, XOJIMH; UX CTPOEHUE, HAXOKICHUE B IIPUPOJIE.
AneTunxonuH. XJopxoJuHXJopua. CUHTETUYECKHE ITOJIUAMUIHBIE BOJOKHA: HEW-
JIOH, KanpoH. AMUHBI apomMatndyeckoro psaa. Mzomepus u HomeHknatypa. MeTobl
noyiyueHusi. XMMUYEeCKUEe CBOMCTBA. B3aumMHoe BiIMsIHUE pagukaia U GyHKIMOHAIb-
HOM rpynmnbl. MeTo1bl UICHTUPHUKALIUH.

Tema 19. «OxcocoenuHeHUs»

Omnpenenenue. Homenknartypa. KapOonunbHas rpymnma, ee crpoenue. [lomyde-
HUE KapOOHUIBHBIX coenuHeHui. CBolcTBa W peakiuu. Peaknuu ¢ ydactuem o-
BOJOPOJHOI'O aTOMa: TaJIOT€HUPOBAHUE, AJIBAOJBHAS U KPOTOHOBAas KOHJIEHCALUU.
OxuciieHne alpIeruioB 1 KETOHOB. CXOJCTBO M pa3IMyuv€e aJIbJETHAO0B U KETOHOB.
Metoasl uaeHTuUKaMK. MypaBbuHBIN anpaeru (hopManbaerua, MeTaHajb); T0-
JydeHue u cBoiicTBa. [Ipumenenue B TexHuke u meauiae. @opmanun. [lapadopm.
VYkcycHblil anbaerna. Anetod. HenpenenbHble anbAeruabl: aKpoJeuH, IUTpaib (Ha-
XOKJIEHUE B MIPUPOJIE U 3HAUECHUE).

benzanpnerua. Paznuyue u ¢cXoACTBO apoOMaTHYECKUX U alU(ATHUECKUX allb-
neruioB. AnietoeHoH U OeH30()eHOH Kak MpUMEp KETOHOB apOMAaTUYECKOro psi-
na.Butamunsl rpynmsl K. [IoHsiTHE 0 XHHOHAX.

Tema 20. «KapOoHOBBIE KHCIIOTBD)

Onpenenenue, HOMEHKIATYpa, HW30MEpHUsA, OJJIEKTPOHHOE CTPOCHHUE Kap-
OokcwibHON Tpynmbel. Me3oMepusi anuona. BomopoaHas cBsi3b B KuciaoTax. MeTossl
NOJIYYEHUS] KHCIIOT (M3 CIUPTOB, aJIbJIETUA0B, raJOr€HONPOU3BOIHBIX U HUTPUJIOB).
CpoiicTBa ¥ (yHKIIMOHAJIBHBIE MPOU3BOJHBIE. MeTonsl uaeHTuukanuu. MoHnooo-
MEHHBIE CMOJIBI.
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MypaBbuHnas kucinora. Haxoxnenue B npupone. CBoOICTBa: OKHCIEHUE, -
ruaparanud. YKcycHas kuciota. [lonyuenue u3 npesecunsl, cnupra. CBoiCTBa U pe-
akiuu. [lanbMUTHHOBAS ¥ CTEAPUHOBAS KUCIIOTHI.

[TomyyeHue apoMaTUYECKUX KHUCIOT OKHUCIECHHEM OOKOBBIX IIENEH apeHOB.
ben3oitHas kuciora.

Conm, ralloreHaHTuaPUIbI, aHTUAPUIBLI, aMUbl, HUTPUIbI, CIOKHbBIE 3(DUPHI
KapOOHOBBIX KUCJIOT. XJIOPKAPOOHOBBIE KUCIIOTHI.

Cnoxubie 3¢upsl. [lomyyenue u3 kuciotT (drepudukainms), aHTUIPUIAOB U
XJIOpaHruApuaA0B. OU3nyeckue 1 XMMUYECKUE CBOKCTBA.

Amuzsl kucioT. [lomydeHune u3 KUCIOT, TaJOTeHaHTUIPUIOB, CIOXKHBIX d(PH-
POB M HUTPWJIOB. XUMHUYECKUE CBOWCTBA. Aneramull. [lonmakpuinaMun, noiaydeHue,
CBOMCTBA U IPUMEHEHHE B CEIBLCKOM XO3SIMCTBE.

JukapOoHoBbie kucinoThl. OOmre Metonsl cuHTe3a. lllaBeneBas, manoHoBas,
SHTapHasA, TJIyTapoBas W aAUNUHOBAas KHUCIOTHL. OcoOble CBOICTBA METHUIIEHOBOU
TPYIIIbl MAJIOHOBOTO 3(upa. AHTUAPUIEI TUKAPOOHOBBIX KUCIOT. DTasieBas KUCI0Ta
3 Hadramuua. TepedraneBass KUCIOTa U CHHTETHYECKOE BOJOKHO Ha €€ OCHOBE
(;1aBcan). Jlpyrue CUHTETHUECKHE BOJIOKHA: KallPOH, HAMJIOH.

HenpenenbHable KUCTOTHI. AKpUIIOBasi KUCIOTa, €e AUphl, HUTpHI. MeTakpu-
joBas kucioTa. [Imactmaccsl Ha ux 6ase (oprcrekiio). dymapoBas U MaJeuHOBAs KU-
cioThl. Paznuumne cBOMCTB reoMeTpudecKnX n3oMepoB. OIenHoOBas, TMHOJIEBAs U JIU-
HOJICHOBAs1 KUCIIOTHI.

Paznen 6. «'eTepopyHKIMOHAJIbHbIE COETUHEHUSD)

Tema 21. «OKCUKHCITOTBI»

Onpenenenue. M3zomepus. Homenknatypa. OOpa3oBaHHE OKCUKHUCIOT TpHU
OMOXUMHUYECKOM THUIAPOKCUIUPOBAHUU KApOOHOBBIX KHUCJIOT, IPU OKUCICHUM TIUKO-
Jieil, BOCCTAaHOBJIEHUM KETOKHUCIOT. Jlernnpartanus o-, -, Y-OKCUKUCIOT. JIaKTHIBI.
JlakToHBI. BaxkHeue npeacTaBUTENM OKCUKUCIIOT: TJIMKOJIEBas, MOJIOYHast. MHo-
TOOCHOBHBIE KUCJIOTHI. SI0104Has M BUHHAS KUCJIOTHL. PactipocTpanenue B mpupoe u
nonyuyeHnue. JlumonHas kuciora. [Tonydenue u3 npupoIHbIX UCTOUYHUKOB. CBOMCTBA
u npuMmeHeHue. GeHonkapOOHOBBIE KUCTOTHI. ['ajioBast KHCIOTa U TAaHUH.

Tema 22. «OKCOKHCIOTHI (aTbACTUAO- M KETOKHCIOTHI ))»

OIHOOCHOBHBIE ANBAETUAO- U KETOKUCIOTHI. [ TMOKCHIIOBAs, MUPOBUHOTPAI-
Has, alleTOYKCyCHas W JIEBYJMHOBAs KUCJIOTHL. VX MOJydeHHE M XMMHUYECKHE CBOM-
CTBa: BOCCTAaHOBJICHHE, NMpPEBpalllcHUEe B aMUHOKUCIOTHL. Konpencaums Kinsiizena.
AueToykcycHbIN 3(up: TayTOMEpHs, MOJBUKHOCTh BOJIOPOJHBIX aTOMOB METHUJIEHO-
BOW I'PYIIbI, KETOHHOE U KUCIOTHOE PACIIETICHUE.

Paznen 7. «Onruyeckasi n3oMepush)

Tema 23. «Ontuueckast ©30Mepusi»

OcHOBHbIE TOHATHS. ACUMMETPUUYECKUN aTOM yriiepoja. XupajlbHble U aXU-
pasibHbIe MOJIEKYJIBL. [1OCKOMOMApU30BaHHBIN CBET. Y AEIbHOE BpalllEHUE, MOJISIPU-
METpbl. DHAHTHOMEPHI, paremMaTsl, pareMudeckue cmecu. [IpoctpancTBennsie dop-
Mysbel Oumepa. Bunnsie kucnorel. ®opmysia Ouiepa i ONpeesIeHUsl Yucia cre-
peonzoMepoB. Me3oBuHHas kuciorta. [{uacrepeomepsnl. Tpeo- u spurpodopmsl. Crio-
coObl pazfeneHus paneMaroB. YaCTUUYHBIM U aOCOMIOTHBIA aCUMMETPUYECKUM CHUH-
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Te3. OnTuyeckass aKTHBHOCTh 0€3 aCMMMETPUYECKOTo aToma yriaepoja. [lonsrue o
JTUHAMHAYECKOU CTEPEOXUMUU.

Pa3nen 8. «IIpupoanbie coeTnHEeHUsD)

Tema 24. «Jlunuapl. 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 nepepaboTka 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.

Crnoxnple mumuasl. PocdaTuapl, JTEMUTHHBI, KedaauHbl. PacrpocTpanenue B
npupoze. CocraB u cTpoeHue. buoornyeckoe 3Ha4eHUe: poib CI0KHBIX JIMITUIOB B
dbopMUpPOBAHUU KJIETOUHBIX MEMOpPaH.

Tema 25. «Caxapa (yraeBoibl)»

Pacnipoctpanenue B mipupoje U Ouonorudeckas posib. Kiaccudukarus o
YHUCIIy YTJIEBOAHBIX OCTAaTKOB, YHCIYy aTOMOB YIJIEPOJa, XapakTepy KapOOHWIHHON
IPYIIBI, TUITY UKIAYECKON CBSI3U aTOMOB. AJIbJIONIEHTO3bI (prub03a, 1e30Kcuprbdo3a,
KCHJIO3a) U aJIbJIOTeKCO3bI (TJII0K03a, MAHHO34a, TaJlaKT03a); UX CTPOSHHUE U HAXOXK/Ie-
Hue B npupoje. OTKpbITas U MUKInYeckas Gopmbl (Ha npumepe rokosbl). [lupa-
HO3HasA U (pypano3Has ¢opmbl. D- u L-psaasl. R,S-Homenknatypa. MoHocaxapust:
anbA03bl U KeTO3bl. OnTHueckas u3oMepus u TayroMmepusi. OTKpbITast M UKINYECKast
dbopmbl. HoMeHKktatypa u crnocoObl n300pakeHusl; MpoeKUnoOHHbIe (hopmybl Duiiie-
pa, a-, B-mupano3sl u pypanossl. Dopmynbsl Xeyopcea. [lonyaneranbHbiid (TIMKO3U /-
HBIN) Tuapokcui. MyTtapoTarus. AHomepsl. OO01ue crnocoObl MOTy4YeHUs: MOHOCaXa-
PUIOB U3 MHOTOAQTOMHBIX CIIUPTOB, OKCHAJIBJIETUIOB, OKCUKETOHOB U TOJIMCaXapH-
n0B. du3nyeckrue U XUMHUYECKUE CBOMCTBA MOHOCAXapHJI0B. XapaKTepHbIE 0COOCH-
HOCTHU TOJIyalleTAIBbHOTO THApPOKCHIA. [ MKko3uael. BoccTaHOBIEHNE, OKUCICHUE U
aruIMpoBaHue caxapoB. OHOBBIE U caXxapHbI€ KUCIOTHL. DnuMepu3anus. AcKopou-
HOBasI KUCJIOTA.

®pykTo3a Kak mpeAcTaButesib keto3. CTpoeHue, TayroMmepust U cBoictBa. OT-
JUYue OT TIOK03bl. MeTobl UIeHTU(UKAIUH.

Hucaxapuasl. HeBoccranasnuparomue (caxaposa). CtpoeHue, CBOMCTBA U 3Ha-
yeHue. BoccranaBnuBaroniye aucaxapuibl: MaiabTo3a, JakTo3a, uemnoduosa. Ilomu-
caxapuabl. Kpaxmain, uHynuH u riukored. CTpoeHue u cBoicTBa. ['uapon3 kpaxma-
na. Jlekctpunbl. PacnpocTpanenue B npupoje 1 3HaueHue. MHynuH: cocras, Tuapo-
nu3 v 3HaueHue. Llemmonosa (knetuarka). Pacnpoctpanenue B pupoie, CTPOCHUE U
XUMUYecKre cBorcTBa. ['maponu3 kimerdaTku. DPUpbl KIETYATKH U UX UCTIOIb30Ba-
HUE€ B HAPOJHOM X03sicTBE. [IoHATHE O TEMUIIEIUTIONI03aX U IEKTUHOBBIX BEIIIECTBAX.

Tema 26. «t AMMHOKHCIIOTBI U OSTKN

Omnpenenenve u knaccudukanus. M3omepus, HoMeHKIaTypa. Pacmpoctpane-
HUE B NIPUPOJE, METO/IbI BBIJICTICHUS 1 aHAJIN3A.

AMUHOKUCIOTHI. CIOCOOBI OJIyYEHHUS U3 allbJIETUIOB U KE€TOHOB, FaJOT€HKApP-
OOHOBBIX KHUCJIOT, HUTPOKHUCJIOT, OKCUMOB WJIM THAPA30HOB, albJACTHA0- U KETOKHC-
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not. Ousnyeckne U XUMUYECKHE CBOMCTBA. AMdOTepHass MpUpoJa aMUHOKHCIIOT,
U303JIEKTpUUecKas Touka. JleficTBUe a30TUCTOM KUCIOTHI U (popmanuHa ((HOpMOIb-
HOE€ TUTPOBAHUE); MPUMEHEHHE 3TUX PEAKUMMl [JI1 KOJTUYECTBEHHOTO OMpPEICIICHUS
aMUHOKHUCIOT. Peakuusi ¢ HUHTUIpUHOM. XenaTbl. buoxumuueckoe aexapOOKCHIIH-
poBaHue, Je3aMHUHUpOBaHME, mNepeamuHHpoBanue. OTHoleHUWe o-, B- ©u Y-
AMUHOKHUCJIOT K HarpeBaHuto. OTAenbHbIe MPEACTABUTEININ: TJIUIINH, alaHUuH, BAJIMH,
JEULIUH, U30JIECUIIUH, CEpUH, TPEOHUH, IUCTEUH, IUCTHUH, METUOHUH, aMUHOKAIIPOHO-
Bas kuciota. [IpencraBuTeny AMaMUHOMOHOKApOOHOBBIX KHUCIJIOT: apruHUH (OpHU-
THH) U JIU3UH, UX CBOWCTBA. J{UKapOOHOBBIE aMUHOKHUCIIOTHI. ACITaparuHOBAasI U TIIy-
TaMUHOBAsi KUCJIOTHl U UX aMHbl (acaparuf, TiiyTaMuH). ApoMaTHYECKUE aMHHO-
KHUCIIOTHI: ()eHUJIATAHWH, THPO3UH. | eTepOIUKINYECKHEe aMUHOKHCIIOTHI: IPOJIHH,
OKCHUIIPOJIUH, TpUnTohaH, THCTUAUH. MeToIbl UACHTU(DUKALIIH.

[MonmunenTunasl u 6enku. Pacnpoctpanenue B mpupoje. DIEMEHTHBIN COCTaB U
MouisipHas macca. OOpaszoBanue u3 aMUHOKHCIOT. Ctpoenue. CuHTe3 OENKOB Ha
TBEPABIX HOocuTensiXx (Mepudunba). [lepBuunas, BTOpuYHas, TpeTUYHAS U YETBEp-
TUYHAsI CTPYKTYpPhl OENKOBBIX MOJIEKYJ. THUIbl CBsi3ei (amuHbIE, AUCYIb(UHBIE,
BOJIOPOJIHBIE, coJieBbie). KadecTBEHHBIE pEaKIMM M TOHATHE 00 YCTaHOBIICHUU
cTpoenusi. MHOrooOpasue O€IKOB U UX poJib B pupoje. Pu3nyeckne u XuMUYECKUe
cBoiicTBa OenkoB. OcaxaeHue, n303IeKTpruueckas Touka. KucnotHelii 1 gpepmenra-
TUBHBIN TUAponu3. Knaccudukarus OenkoB. 3aMEHHMbIE U HE3aMEHHMBIE aMUHO-
KHUCIIOTHL. [Ipo0iemMa NCKyCCTBEHHOM MU,

Pa3nen 9. «['eTepounkanyeckue coenHEHHs

Tema 27. «lIaTH4IIEHHBIE TETEPOITUKIIBI

Knaccudukanusa. [lonsitue 06 apoMaTUYHOCTH TE€TEPOLUKINYECKUX CHCTEM.
[IaTUuneHHbIe TETEPOIMKIIBI C OJHUM TeTepoaToOMOM, UX anuao(GoOHOCTh, CIIOCOO-
HOCTh K PEaKIUsAM 3JIeKTPO(MUILHOTO 3aMEIIEHUsI B O-TIOJIOKEHHE, B3aUMHBIE Tpe-
BpanieHus: (FOpweB). Iluppon xak cTpykrypHas eaunuia noppupunon. [lonsrtue o
CTpoeHuu xjopoduuia u reMmuna. Mamon. PeakiironHas ciocoOHOCTh B-TIOTI0KEHMUS.
Tpuntodan 1 TPOIYKTH €ro MeTadoIM3Ma: TPUMNTAMUH, UHIOJIUIYKCYCHAsT KUCTIOTa
(rerepoaykcuH). CepoToHUH, ero Ononorndeckoe 3HaueHue. Ilcuxorensr: JIC/, mcu-
JIOLIMH.

Tema 28. «lllecTruneHHbIC TETEPOITUKITBD)

[lupunun kak MpeaCTaBUTENb IIECTUUICHHBIX a30TCOJIEpPKALIUX TeTe-
porukiioB. [TacCMBHOCTh MUPUIUHA B PEAKIUSIX dIEKTPODHIbHOTO 3amerieHus. Hu-
KOTUHOBAsi KUCJI0Ta, HUKOTUHaMuy (ButamuH PP). Tlonstue 06 ankamommax. Huko-
THUH, aHA0a3WH, KOHUWH, XUHUH, MOPp(UH, TUTPUH; UX POJIb U 3HaueHue. [loHarue 06
aHTUOMOTHKAX.

kbl ¢ HECKOBKUMHU rerepoaromMaMu. IMuaason u ero BaxXKHEWIINE NPOU3-
BOJIHbIE (TUCTUIWH, TUCTaMKH). [IMpUMUIMH 1 €ero BaxHEWIne TPOU3BOIHBIE: IIUTO-
3UH, ypauui, TUMUH. [[yprHOBBIE OCHOBAaHMS: aJl€HUH, TYaHWH, MOYEBAsl KUCIIOTA,
ko(eun. [{lurokuannsl. ['pynna nrepununa. [IpousBoaHbIe THPAHOB: O~ U Y-TTUPOHBI,
COJIM MUPUJIINAS, XPOMOH, (h1aBOH U aHTOL[MAHBI.
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4.3 Jlexknuu/nadopaTopHble 3aHATHSA

Tabmuma 4
Couepmaﬂne HCKHHﬁ/J’lﬂﬁOpﬂTOpHOFO NMPaKTUKYMa U KOHTPOJbHbIEC
MepONnpHUATHS
Ne Haspanue Ne u Ha3BaHMe JIeKIUit/ dopmMupyembie Bux Koa-Bo
o/ | Pasaeaa, res J1260PaTOPHBIX 3aAHATHIA KoMmmeTeHuun | o POAPHOTO ) 0B
MBI MeponpusATHSA
1 Cemectp 1. Paznen 1. Teopernyeckue 0CHOBbI HEOPraHUYECKOW XUMUM 46
Tema 1. Jlexuus Ne 1. «OcHoBHBIE 3a-
OcHoBHbIE KOHBI cTexuomeTpuu. [lonarue
HOHATHUS XUMHAYECKOTO SKBUBAJICHTA. - 1
3aKOHBI XU- @DaKkTop 3KBUBAJICHTHOCTH. »
MUU
Tema 2. Pac- | Jlekmus Ne 1. [Tpuunab! 06pa-
TBOPBI 30BaHusA pacTBOpoB. Kauecr- i 1
BEHHbBIE U KOJIMYECTBEHHbBIC
XapaKTEPUCTHKH PACTBOPOB.
JlaboparopHuas padota Ne 1. 3amuTa 1a0o-
«[IpuroroBienue pacTBOpoB paTopHoii pa-
3aJJaHHOTO COCTaBa 0OTBI, UHIH-
BUJyaJIbHOE 6
3aJlaHue, KOH-
TPOJIbHAS pa-
6ota
Jlexuus Ne 2. CuiibHbIE U cra-
Oble 2NeKTpoauThl. Bonia kak
ci1adbIif AekTposnut. loHHOE i 5
pou3BeieHne Bobl. Boro-
poHbIi nokasarens. bydep- OIIK-1
HbIE PaCTBOPBI.
JIaGoparopHas pabota Ne 3. 3amuTa 1abo-
«KCIIEPUMEHTAIILHOE OTIpe- paTopHoii pa-
JieJIeHHE BOJIOPOJIHOTO MOKa3a- 00T, UHH-
TEIIS» BUIYaJIbHOE 4
3aJlaHNe, KOH-
TPOJIbHAS pa-
6oTa
Jlexuwmst Ne 3. T'maponus coneit - 2
JIaGoparopHas pabota Ne 4. 3amuTa 1abo-
«M3y4eHus BIUSHUS TPUPOBI paTopHOl pa-
COJIM, TEMIIEPATYphl U KOHIIECH- 00T, UHH-
TpaIKyU pacTBOPA Ha MPOIECC BUyaJIbHOE 4
THJIPOJIA3a» 3aJlaHNe, KOH-
TPOJIbHAS pa-
6oTa
Tema 3. Jlexnusa Ne 4. Xumuueckas Ku-
CkopocTb U | HETHKA. XMMHUYECKOE PAaBHO- - 2
JHEepreThka | BecHue
xumu4eckux | Jlaboparopnas pabota Ne 5. 3amuTa 1abo- 4
peakuuii. «CMenieHne XuMU4eCKOro paTopHOU pa-
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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
XUMHYECKOE | paBHOBECHS» 0OTbI, UHIH-
paBHOBecCHE BHUIyaJIbHOE
3aJlaHue, OI-
poc o TeMam
1-3
Tewma 4. Jlexuust Ne 5. Ctpoenue aroma.
Ctpoenue [Tepuonuueckuii 3aKoH
aroma. Ile- J.. MenneneeBa Xumude- - 2
puoauyeckas | ckas cBs3b. KomiuiekcHble co-
cucrema. CIMHCHUS
Xumnueckas | Jlaboparopnas padota Ne 6.
" 3amuTa 1abo-
cBsa3b. KoM- | «/3yueHue cBOWCTB KOM- .
N paTopHoOH pa- 2
MJIEKCHBIE TJICKCHBIX COSAMHEHUI» 60ThL
COCTMHEHUS
Tema b. Jlexnusg Ne 6. OkucnuTenbHO-
Oxucnu- BOCCTAaHOBUTEJIbHbBIE PEAKIINU - 2
TeIbHO-
BOCCTaHOBHU- | JIaGoparopHas paboTa Ne 7. 3amuTa 1a0o-
TEIbHBIC pe- | «OKUCIUTENHHO- paTopHOU pa-
aKIAN BOCCTAaHOBUTEJIbHBIC PEAKITHI 0OTBI, UHIH-
BUYaJIbHOE 14
3aJlaHue, KOH-
TpOJIbHAS pa-
6ota
2 Paznen 2. XuMusi 2J1eMeHTOB 4
Tema 6.
CpaBHUTEIb-
Has XaparTe: Jlexuus 7. CpaBHUTENbHAS Xa- 5
PHCTHIE XH- PaKTEePUCTUKA XUMUICCKHX -
MHUYECKHX .
. cBoicTB 31emenToB | —IV rpynn
CBOMCTB 3J1e-
meHTOB | -1V
TpyII OIIK-1
Tema 7.
CpaBHUTEIb-
Has xapakre- | Jlekius 8. CpaBHUTENbHAS Xa-
PUCTHKA XH- | pAKTEPUCTHKA XUMUYICCKUX i 5
MHUYECKHX cBoiicT anementoB V — V|
CBOMCTB 3J1e- | TpYIII
MeHTOB V —
VI rpynn
Cemectp 2
1 Pa3nen 3. Teoperuueckue 0CHOBBI OPraHUYECKOH XUMUH 4
Tema 8. Teo- | Jlexkuust Ne9. Teopus cTpoeHus 1
peTHUYECKHUE | OPTaHUYECKHX COCTUHEHUH A.
OCHOBBI Op- M. Bytnepoga. -
TaHUYECKOHN
XUMHUH
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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
Tewma 9. JlaGopaTopHas padota Ne8. 3amura gado-
IIpuémel u Ileperonka cmecu IByX K- OIIK-1 paTopHOU pa- 1
METO/IbI pa- KOCTEH. 0O0THI
00TbI
Tema 10. Op- | Jlaboparopnas pabota Ne9. 3amura gado- 1
TaHWYECKUE Xpomarorpadudeckoe paszzie- paTopHoi pa-
BelIeCTBa JICHHE CMECH JIByX OpraHuye- 00THI
orochepsl CKHX BEIICCTB
Tema 11. JlaGopaTtopnast pabota NelO. 1
duzuxo- DU3UKO-XUMHUUECKHE METOIbI
XUMHUYECKHE | HCCIIEIOBaHUS OPraHUYECKUX
METOIBI UC- COEMHEHU I
CIIeIOBaHUS
opraHmye-
CKUX COEMIH-
HEHUU
2 Pasgen 4. YrieBoaopoasl 10
Tema 12. An- | Jlekmus Nel0. Ankanbsl. Anke- 1
KaHbI Hbl. Ankunbl. [luensl. CriocoOsl
MOJy4YEeHUSI. XUMUYECKHE CBOM-
CTBa.
2
JlaboparopHuas pabora Nell.
TectupoBanue,
AJKaHBI.
WHMBUTYaTb-
HOE 3a/laHue
Tema 13. An- WHIVBUIYaIb-
JlaboparopHast pabota Nel2. JUBHILY
KCHBI . HOE 3aJ[aHue, 2
Ankenbl. KauecTBeHHBIN
" 3amura J1abo-
(YHKIIMOHAJIBHBINA aHAJIN3 Ha .
KpaTHYIO CBSI3b patopHon pa-
PaTHyIo ) OOTHBI
Tema 14. An- OINK-1 TECTUPOBAHUE
JlaboparopHas pabota Nel3.
KHUHBI WHIWBUIYaIb- 1
AJKUHBL.
HOE 3aJ]aHue
Tewma 15. PyGexHas 1
Auenbl KOHTPOJIbHAS
JIaGoparopHas pabota Nel4. pabota (Tembl
JlueHsI. 8-15), unau-
BUTyalTbHOE
3a/1aHne
Tema 16. Jlexmust Nell. Apensl. Metoabl 2
ApeHbl MTOJTYYEHUS, XHMUYCCKUE

ceoicTBa. Teopus 3amenicHus
B apOMaTH4ECKOM psAny. 1n-
JYKTUBHBIN U ME30MEPHBII
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HBIe KUCIIOTHL. JIumuael. MEI-
1a. Bocka.

Ne Haspanue Ne u Ha3BaHMe JIeKIUit/ ®opmupyembie Bux Koa-Bo
n/n | Pasaeaa, Tes J1260PaTOPHBIX 3aAHATHI KoMueTeHuun | o POIPHOTO ) 0B
MbI MEPONPUATHHA
3¢ exThI.
JlaboparopHast pabora Ne 15. TectupoBanue, 1
ApeHBbL. WHIUBUYaIb-
HOE 3aJJaHue
3 Pa3nen 5. DyHKUMOHAIbHBbIE TPOU3BOIHBIE YIJI€BOI0POI0B 12
Tema 17.T'a- | Jlekus Nel2. I"amorenomnpo- 2
JoreHomnpo- | u3BoHbIC. CIUPTHI U PEHOIIBI.
U3BOJHEIE. CniocoObI omydeHust. XuMH- -
Cnuptsl u yeckue cporcraa. Kucnor-
beHob HOCTb U OCHOBHOCTb.
TectupoBanue, 2
JlaboparopHnast pabora Ne 15. HHHBHIYATTE-
["anoreHonpoun3BoAHbIE yTie- HOE 3a1aHHe
BOJI0poA0B. CiupThl U (heHo-
JIBL.
KavecTBeHHBIN (yHKIIMOHATH- 3amuTa 1a60-
HBIM aHaIN3 HA TUAPOKCUIIb- paTtopHoU pa-
HYIO TpyIIy. 00TBI
Tema 18. Jlexnust Nel3. Amunsl. Meto- 2
AMUHBI JIbI TIOJTYYCHUS, XUMUYCCKUE
cBoiicTBa. OKCO-COeMHEHUS
(aypieruBl ¥ KETOHBI). MeTo- i
JIbI TIOJTYYCHUS, XUMUYCCKUE
CBOICTBA.
JlaboparopHas pabota Nel6. OINK-1 L
AMUHBI IPEIETHLHOTO PsAA.
OCHOBHOCTb AaMUHOB, 3aBHCH-
TectupoBanue
MOCTh OCHOBHOCTH OT CTpO€-
HUSL.
JlabopaTtopHas padota Nel7. 3amura nado- 2
KauecTBeHHBIN (HyHKIIMOHATB- paTtopHoOU pa-
HBII aHAJIN3 HA aMUHO-TPYIIITY 60Th1. Py0Oex-
Hasi KOHTPOJIb-
Has pabora
(TembI 16-18)
WHMBUTYaTb-
HOE 3aJlaHue
Tema 19. Ok- | JlaGopaTtopHas pabora Nel8. TectupoBanue, 1
cocoeuHe- Oxco-coeTMHEeHUS WHIUBUTYaTb-
HUS HOE 3aJ]aHue
Tema 20. Jlexuus Neld. KapOoHoBbIe 2
KapOoHOBBIC | KHCIIOTHI M X POW3BOJIHEIC.
KHCIIOTHI JlnkapOOHOBBIE U HETIpEeIeIhb- -
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caxapunsl. [Tonmucaxapumbt
JIaGoparopHas paboTa Ne3.
KauecTBenHsble peakiny Ha
caxapa.

3amura J1abo-
paTopHOH pa-
00ThI

Ha3zBanue » Bn,
Ne Ne u Ha3BaHMe JIeKIUit/ ®opmupyembie A Koa-Bo
pasaeia, Te- 9 KOHTPOJILHOIO
n/n J1a0OPATOPHBIX 3aHATHIA KOMIIeTEHIIN U 4acos
MBI MeponpHuATHSA
TectupoBanue
JlaboparopHuas pabota Nel9. P ’ 2
WHBUTYaTb-
KapOoHOBBIE KHCITOTHI.
N HO€ 3aJaHueE
KauecTBeHHBIN (HYHKIIMOHAIB-
. 3arura 1ado-
HBIN aHaIM3 Ha KapOOHWIIbHYIO .
M KapOOKCHIIBHYIO TP VIIIIBI PaTOPHOM pa-
P YIO TPYIHEL OOTHBI

4 Pa3nen 6. I'erepodyHkiiuoHANbHBIE COETMHEHUS 4
Tema 21. Ok- | JlaboparopHas pabota Ne20. OIIK-1 TectupoBanue, 1
CHUKHUCIIOTEI OKCHUKHCIOTEL WHIUBUTyallb-

HO€ 3aJJaHue
Tema 22. Ok- | Jlabopartopnas pabora Ne21. 1
COKHCIIOTHI Oxcokucnotsl. KeTo-eHonpHAs Pybesxnas
TayTOMepHL. KOHTPOJIbHAS
pabota (TeMsl
19-22).
Jlexmus Nelb. Okcu- u okco- 2
KHACHOTEL. XUMUUYECKUE CBOM-
ctBa. Kero-eHonbHas TayTo-
MepHusl.

5 Pa3nen 7. OnTudeckasi H”3oMepusi 3
Tema 23. On- | Jlekmust Nel6. JIunnasr. Ontu- OIlK-1 2
THYECKast yeckas nzomepus. Caxapa -
n30Mepus (MOHO-, M- ¥ TIOJTUCAaXapHIbl)

Jlaboparopuas pabota Ne22. 1
ITonsTHE onTUYECKOM H30Me- TectupoBanue,

pun. ACUMMETPUYECKHN aTOM VHJABUYAIIb-
yriaepoja. HOE 3aJaHue

6 Pa3nen 8. [Ipupoanbie coequHEeHUs 11
Tema 24. Jlexnmsa Nel7. AMUHOKHCIIOTHI, OIIK-1 2
JIunm el oenku. ['ereporukist. [Tons-

THE O CTPOSCHUU HYKJICHHOBBIX
KHCIIOT.
JlaboparopHras pabota Ne23. TectupoBanue, 2
JInnuae. WHUBUTYaTb-
HOE 3aJ]aHie
Tema 25. Ca- | JlaGopaTtopHas pabora Ne 24, WHIUBUTyaJTb- 4
xapa Caxapa. Monocaxapwusl. u- HOE€ 3aJIaHHuE,
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Ne Haspanue Ne u Ha3BaHMe JIeKIUit/ ®opmupyembie Bux Koa-Bo
n/n | Pasaeaa, Tes J1a00pPaTOPHBIX 3aHATHIA KoMueTeHuun | o POIPHOTO ) 0B
MBI MEpPONpPUATHS
Tewma 26. JlabGopaTtopHas padota Ne 25. WHIUBUTyallb- 3
AMMHOKHUC- AMUHOKHUCIOTHL. [lenTuapl. HOE 3a/laHue
JIOTHL U Oenn- | Benkw. 3amura nado-
KU KauecTBeHHbIE peakyy Ha paTopHOH pa-
AMUHOKHCIIOTHI U O€JIKH. 00THI
7 Pa3nen 9. ereponiukanyeckue coeTUHEHUS 4
Tema 27. [1s- | JlaGopaTopHas pabota Ne26. 2
TectupoBanue
TUYJICHHBIE [IaTruneHHpIe reTepoLKIn-
TETEPOLMKIIBI | YECKUE COCAUHEHMSL.
Tema 28. JIaGoparopnas paborta Ne27. OTIK-1 WH/IUBUyallb- 2
[llectnunen- | lllecTuuyieHHbIE TETEPOLUKIIN- HOE 3aJ]aHue
HBIE T€TEPO- | YECKUE COEAUHEHMsI. ApoMa- Htorosas xoH-
LUKJIbI TUYHOCTh. CBOMCTBA. TPOJIbHAS pa-
0ota (TeMbI
23-28)
Tabnuua 5
Hepequb BOIIPOCOB JJIsI CAMOCTOATC/IBHOI'O N3YYCHUS TUCHUIIJINHBI
Ne | HasBanue pazgena, | IlepeueHb paccMaTpuBaeMbIX BOIIPOCOB /IS CAMOCTOSITEIbHO-
n/n TeMBbI ro M3y4eHusi
Pa3nen 1. TeopeTnyeckue 0CHOBBI 0011l 1 HEOPraHUYECKOW XUMHH
Tema 1. OcHoBHbIE | OCHOBHbBIE 3aKOHBI CTEXHMOMETpUU. Moiib. XMMHUUYECKHI >KBHBa-

1. | momsttust W 3aKOHBI | JeHT, (AKTOp SKBHUBAJIEHTHOCTH, MOJSIPHAS Macca SKBHBAJICHTA.
XUMUU (xomnerennus OITK-1)

2. | Tema 2. PacTBOpSBI [Ipuunnbl 06pazoBanus pacTBOpoB. CriocoObl BEIPaKEHUS COCTaBa

pacTBopa: MaccoBas J0J1sl, MOJISIpHasl KOHLEHTPaLus, MOJISIPHAs
KOHLEHTpaLUs SKBUBAJIEHTOB, TUTP. CUIIbHBIE U clTa0ble 3JIEKTPO-
mutbl. KoadduumenTsl akTHBHOCTH, MOHHas cuita. Citydau pacuera
pH B pacTBOpax pa3znoi npupozsl. ['maponus conen. Koncranra
rusiponusa, pH B pacTBopax conei, crenens ruapoiansa. Criocoob
HanucaHus peakimi ruaponusa. (kommereniws OITK-1)

3. | Tema 3. CxopocTs 1 CkopocTb XMMHUECKOH peakiny. PakTopsbl, BIUSAIOLINE HA CKO-
JHEPreTHKa XMMHUYe- POCTh XMMHUYECKOHN peaklMy. 3aKOH JEHCTBYIOLUX Macc. Y paBHe-
ckux peakuuil. Xumu- | Hus Bant I'odda, Appennyca. Dneprus akruBanuu. Karanmmsz. Xu-
YECKOE PAaBHOBECHE muueckoe paBHoBecue. [Ipunnun Jle [latense. Pemenne 3amay Ha

paBHOBecHe MeTo1oM Tabuil. (kommerenius OTTK-1)

4. | Tema 4. Ctpoenue ATOM Kak 3JIEKTpOHEUTpaJIbHas YacTUIA. /[BONCTBEHHOCTh
atoMma. Ilepnonnue- CBOMCTB 2JIEMEHTAPHBIX YACTHUL]. DJIIEKTPOHHOE CTPOCHHUE aTOMA.
ckas cucrema. XuMu- | Ouszndeckuid CMbICIT KBAHTOBBIX uncell. CBA3b CBOMCTB aTOMOB XH-
yeckas cBsa3b. KoM- MUYECKHUX 3JIEMEHTOB C MX IOJIOKEHUEM B IIEPUONYECKON CHUCTE-
IJIEKCHBbIE coequHEHUs | Me MeHeneeBa 1 UX nepuoanyeckoe n3mMenenue. [Ipuunner oopa-

30BaHUs XMMHUECKOH CBs3U. THUnbl XUMHUUYECKOU CcB3U. OCHOBHBIE
XapaKTEPUCTUKHA NOHHOM M KOBAJIEHTHOM cBs3U. [Ipupoa xumude-
CKOMH CBSI3U B KOMIUIEKCHBIX COEAMHEHUAX. [IpouHOCTh KOMILIIEKC-
HBIX coeuHeHni. CTpoeHNne U Ha3BaHUs KOMIUIEKCHBIX COEMHE-
Huil. KoopnHaoHHoe Yuciio ¥ AeHTaTHOCTh. YacTHbIe U 001ue
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Ha3Banmue pa3nena,

Hepeqenb paccMaTpuBaCeMbIX BOIIPOCOB /Il CAMOCTOATEIbHO-

n/n TeMbI ro H3yYeHHus
KOHCTAHTBI YCTOWYMBOCTH U HecTOMKOCTH. (KommeTennus OITK-1)
5. | Tema 5. Oxucnurens- | Knaccudukamusi OKuCINTENbHO-BOCCTAHOBUTEIIBHBIX PEaKIHiA.
HO- OcCHOBHBIE OKHCIUTENN U BOCCTAHOBUTENN. METO/1 MOTypeaKIii.
BOCCTaHOBHUTEJbHBIE VYpasaenne Heprcra. [Tonb30Banne TabIuamMu 3J1€KTPOIHBIX 110-
peakuuu ternuaioB. Berarciaenne DJIC. (kommerenius OIMK-1)
Paznen 2. XumMus 3JIeMEHTOB
6. | Tema 6. CpaBautens- | OcOOEHHOCTH CTPOEHHUS aToOMa BOAOPOAa, GU3NUECKUE U XUMHUYE-
Hasl XapaKTepUCTHUKa CKHe cBoMcTBa BoJopoaa. OCHOBHbBIE CBOMCTBA ILIEIOYHBIX U IIe-
XUMHAYECKHX CBOMCTB | JJOYHO-3E€MEIbHBIX METAIJIOB, UX 3HaYeHHE B mpupoje. OCHOBHbIC
sieMenToB | -1V CBOICTBa 0Opa M aOMHUHUSA U UX coeauHEHHH . OCHOBHBIE CBOWA-
rpyImI CTBa yIJIepoAa M KPEMHHSA, a TAK)KE WX OKCHJIOB M THIPOKCHIOB.
(xommerennus OITK-1)
7.| Tema 7. CpaBHuTenb- | XUMUS a30T1a, hocdopa, Kuciopoaa u cepbl. A3otHeie u hocop-
Hasl XapaKTepUCTHUKA Hble ynoopenus. CBoiicTa ranoreHoB. [lonstue o nectunuaax.
XUMHAYECKHX CBOMCTB | DKOJOTHMUYECKHE aCIIeKThl IPUMEHEHUSI XUMUYECKUX CPEJICTB MPH
anementoB V — VIII BBIPAIMBAHUH CEIIbCKOX03IHCTBEHHBIX KYIbTYp. (KOMIIETCHITHSI
rpymn OIIK-1)
Cemectp 2
Paznen 3. OcHOBBI OpraHu4ecKoii XMMHH
1. | Tema 8. Teoperuue- ATOMHBIE U MOJIEKYJIsipHbIe opouTanu. [ ubpuauzamnus. MHIyKTHB-
CKHE OCHOBBI OpraHu- | HbIH 3¢ ekt 1 3 ekt conpsokeHus. ['oMonuTH4IecKkuii 1 rerepo-
YeCKOU XUMHUH JUTUYECKUN pa3pbIB CBsA3H. DHeprus cBsi3u. [lepexoaHoe co-
CTOSIHUE, YHEpreTHIecKast KpuBast. Teopus TeTpasJpudecKoro aTo-
ma yriepona (Baut-I'odpd u Jle-benb). (kommnerentus OITK-1)
Tema 9. IIpuémsr u Onpexnenenue yriiepoaa, BOJIOPO/a, a30Ta, TaJIOI€HOB, cepbl, (hoc-
METO/bI paboThI dopa. OnpeneneHre MOIAIPHOIM Macchl. BeIBo sMnupHuecKoi
dopmybl. [TorsITHE 00 YCTAaHOBIIEHUH CTPOSHHS BEIIECTBA METO-
JIOM TIOCJIEJOBATENIbHOM JECTPYKLMHU U BCTPEUHBIM CUHTE30M.
(xomnerennus OITK-1)
Tema 10. Opranuue- | Oxcocunres. [IpakTudyeckoe ucnonp30BaHNE PACTUTEIBHBIX Caxa-
CKHe BelecTBa Ouo- POB, )KHPOB, TEPIICHOMIOB, AIKAJIOUIOB, CTEPOUIOB B ITHIIEBON
cdepsl IPOMBIIIJICHHOCTH, CEJIbCKOM X03gicTBe, MeauluHe. [TyTu ucnosnb-
30BaHMsI OMOMACCHI JKUBBIX OPraHU3MOB CyIH U Mopst. Mckyccr-
BerHas numnia. (kommerenius OITK-1)
Tema 11. ®uzuko- [TonsiTre 0 ra30KUAKOCTHON XpomaTorpaduu U BbICOKOI(PPEKTHB-
XUMHUYECKHE METOABl | HOM >kuaKocTHOU XpoMaTorpaduu. (BOXKX). VnenbHoe BpaieHue
UCCIIEIOBaHHS Opra- TUTOCKOCTH TIOJISIPU3AIMN TUIOCKOIIOJISIPU30BaHHOTO cBeTa. MeTos
HUYECKUX COEMHE- XpOMaTO-Macc-CIeKTPOMETPUU KaK OCHOBHOM CIIOCO0O aHalIn3a Co-
HUU cTaBa cMeceill opranndeckux Bemects. (kommerenius OIMK-1)
Pa3nen 4. YraeBonopoabl
2 | Tema 12. AnkaHbl [TonsiTue o koHpopmanyu. Panaukansl (adKuIIbl): ONpeesieHue U

Ha3BaHus. Haxoxaenue ankaHoB B npupoje. CHHTETUYECKHE MOKO-
IIMe CPECTBA, MpolIeMa YHHYTOKEHHS UX OTXOJ0B. (KOMIIETeH-
st OTTK-1)

Tema 13. AJIKeHBI

[TonoXuTenbHBIN U OTPULIATENILHBIA MHIYKTUBHBIN 3¢ ¢pekT. Cre-
peocneruuueckas moaumepusanus. CBONCTBA MOJMMEPOB U UX
pas3nuyMsl B 3aBUCUMOCTH OT KOoH(purypanuu uenu. [Ipumenenue
MOJIMMEPOB B MTPOMBIIIJIEHHOCTH, CETLCKOM XO34UCTBE U OBITY.
(xomnerennus OITK-1)
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n/n

Ha3Banmue pa3nena,
TeMBbI

Hepeqenb paccMaTpuBaCeMbIX BOIIPOCOB /Il CAMOCTOATEIbHO-
ro H3y4YCeHU A

Tema 14. Ankuubl

TexHuueckoe NpUMEHEHHUE aleTUIICHOB. [[puMeHenne aneruieHa.
Mertoabl nacHTHUKaIUK aaKuHOB. (KoMmeTenus OITK-1)

Tema 15. JlueHbr

JIMBUHUIIOBBIN U U30NPEHOBBIN CUHTETHYECKHE Kayuyku. [ToHsTHe
0 JIMHEWHBIX U MPOCTPAHCTBEHHBIX NosimMmepax. Huzkoremneparyp-
Has nmosmmepusanus. Conoaumepsl. (kommerenims OITK-1)

Tema 16. Apenst

[Tonsitre o pe3onance. HomeHkIaTypa u u30Mepust yIiaeBOI0pOI0B
psaa OeH301a. AKTUBHPYIOIIEE BIMSHHE HUTPOTPYIIIT HA HYKJICO-
GbuIBHBIA OOMEH aToMa rajoreHa, CBI3aHHOTO C ApOMATHUECKUM
SIpoM. MeXaHU3M PeaKIuu M IepeXoaHbIe cOCTOsTHUA. [ToHsTHE 0
MOJIMIIUKITNIECKIX apOMaTHIECKUX COeTuHEHMIX. KaHleporeHsl.
Mertonbl naeatndukanun. (kommerermus OIMTK-1)

Pazgea 5.

(I)yHKIII/IOHaJ'ILHLIe IMMPOU3BOJAHLIC YIJI€BOA0OPOA0OB

Tema 17. 'anoreno-
npousBojHble. Crinp-
THI U ()EHOJTBI

NunyktuBabiid 3 dekr. [lonyuenue GproprnpousBoansix. u-, Tpu-
U IOJIMTAJIOT€HONPOU3BOIHbBIE YIIIEBOJOPOIOB. XUMUUYECKHE OCO-
OEHHOCTH Tajoreonporu3BOAHBIX ¢ HECKOJIBKMMU aTOMaMHM rajioreHa
Y OJIHOTO YTJIEpOTHOTO aToMa. MeTOo bl HIeHTH(PHUKAIINH.
XA0pUCTBIA BUHWI, TPUPTOP- U TETPAPTOPITHIICHBI, UX NOJTUMEPH-
3anus u 3HadeHue. [lnactuxu. Tednon. Cumukonsl. Hamonaurenwy,
IUIaCTU(UKATOPBI, cTa0min3atopsl. [IpuMeHeHne rajioreHornpous-
BOJIHBIX B CEIILCKOM XO3SIMCTBE.

JIByxaTOMHBIE CIUPTHI - B3aUMHOE BIIMSHUE JIBYX ()YHKIIMOHAJIb-
HeIX rpynn. OKuch ATWIEHA. OTuieHxnoprugpud. Juokcan. Ux
CBOICTBa. | TMIIEpUH, €ro pacnpocTpaHeHUE B IPUPOLIE U TEXHUYE-
ckue crnocoObl noayyeHus. I unepatsl. [IpoayKTel OKUCIEHUS TIIH-
nepuHa. I'munepunpl. Otnuune ¢geHonoB ot cnuptoB. [IpocTeie u
cioxxueie 3¢upbl. HurpodeHonsl, nx moiaydeHue, CBOMCTBA U 3Ha-
yeHue. [lukpuHoBas kuciora. J[ByxaTOMHbIE M TpeXxaTOMHbIE (¢e-
HOJIBI: TUPOKATEXUH, PE3OPIHH, TUAPOXUHOH; UX CTPOEHHE, CBOM-
CTBa M 3HaueHue. B3amMHOe mpeBpallcHHE XWHOH-TMIPOXUHOH.
XunruapoH. Iluporamion, QuoporiouuH, OKCUTHAPOXUHOH.
CriupThl apomatndeckoro psiaa. (kommerennus OIMK-1)

Tema 18. AMuusbI

Kongopmanuy npon3BoHbIX aMMHUaKa, 0COOEHHOCTH UX U30Me-
pun. YeTBepTHUHBIE AMMOHUEBBIE OCHOBaHHUSA. J[MaMUHBI. AMHHOC-
MUPTHL: 3TAHOJIAMUH, XOJIMH; UX CTPOCHUE, HAX0XKJIEHUE B IPUPO/IE.
AnernnxonuH. XnopxoauHxiaopua. CUHTETHYECKHUE TOJIMaMUTHbIE
BOJIOKHA: HEIJIOH, KanpoH. (komnereHims OITK-1)

Tema 19. Oxcocoenn-
HCHUA

CxoncTBO M pazinnuue anbaeruioB U keToHoB. dopmanuH. [1apa-
dbopm. YkcycHbId anpaerun. AnieroH. HenpenenbHble anbIeruibl:
aKpOJIEHH, IUTPajb (HAXOXKACHUE B IPUPOJIE U 3HaUEHUE). ALlETO-
(beHoH 1 6eH30()eHOH KakK MpUMep KETOHOB apOMaTHYECKOT0 Psija.
Butamuns! rpynnsl K. [Tonstie o xunonax. (kommereniust OITK-1)

Tema 20. Kap6oHOBEIE
KHCIIOTBI

HNonooOMennbie cmoibl. MypaBbrHas kuciota. Haxoxxnenue B
npupoje. YKcycHas kuciota. [lanbMUTHHOBAs U CT€apUHOBAS KU-
cnotel. Anietamu. [lonuakpunamul, moaydeHue, CBOMCTBA U IIPU-
MEHEHHE B CeTTbCKOM X03sicTBe. TepedTaneBas KMCIOTa U CHHTE-
TUYECKOE BOJIOKHO Ha €€ OCHOBE (J1aBcaH). JIpyrue CHHTETHYECKHE
BOJIOKHA: KallpOH, HAWIOH. AKPUIIOBAs KUCJIOTA, €€ d(PUPbI, HUTPHIL.
MertakpumnoBas kucyiota. [imactmaccsl Ha ux 6asze (OprcTexio).
dymapoBas 1 MaJeuHOBasl KUCJIOTHI. Pa3ianune cBOWCTB reoMeTpH-
yecKnX n3oMepoB. OnenHoBasi, IMHOJIEBAs U TMHOJIEHOBASI KHCJIO-
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Ha3Banmue pa3nena,
TeMBbI

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

‘ ToI. (KoMnetenius OITK-1)

Pa3nen 6. I'etepodyHKIMOHATBbHBIE COETMHEHHS

Tema 21. OKCHUKHCIIO-
TBI

S161104Hast M BUHHAS KUCIOTHI. JInMOoHHas kucioTa. [lonydenue u3
MPUPOIHBIX UCTOYHUKOB. CBOICTBA U TPUMEHEHUE. | ammoBas Ku-
ciora u TanuH. (kommerernus OITK-1)

Tema 22. OKCOKHUCIO-
TBI

Konpencanuus Kisiizena. KeToHHOE U KUCIOTHOE pacIICIIICHUE.
(xommeTennus OITK-1)

Pa3nes 7. Ontuyeckasi u3oMepus

Tema 23. OnTuyeckas
U30MepHUs

VY nenpHOE BpalieHue, noiasipuMeTpel. Tpeo- u spurpodopmser. Cro-
coOBI pa3eneHus paneMaroB. YacTHUHBIN U aOCOMIOTHBIA aCHM-
METpUYecKui cuHTe3. OnTHYecKas ak THBHOCTh 0€3 aCHMMETpUYe-
CKOro aroMa yriepoja. [loHaTre o TMHAMHYECKOH CTEePEOXUMUM.
(xommeTennus OITK-1)

Pa3nen 8. [Ipupoanbie coeTuHEHHS

Tema 24. JIunuasl

[Tporopkanue xupoB, noimmepusanus Macen. TexHuueckas nepe-
paboTKa u ucnoiab3oBaHue. PU3NKO-XUMHUECKOE OOBSICHEHUE MOIO-
11ero AecTBUs Mbuia. MIcKycCTBEHHBIE MOIOLIME CPECTBA, IIPO-
O7emMa yHUYTOXKEHUS MX OTXOA0B. Bocku, onmda, CHKKaTHBHI.
®docdarupl, TeMUTHHBL, KehaluHbl. Buojgoruueckoe 3HaueHue:
POJIb CIOKHBIX JIMITUAOB B JOPMHUPOBAHUH KIETOUYHBIX MEMOpaH.
(xomnerennus OITK-1)

Tewma 25. Caxapa

R, S-nomenknatypa. Anomepsl. O01re criocoObl MOTYyYSHHS MO-
HOCAXapHJIOB M3 MHOTOATOMHBIX CITUPTOB, OKCHAIBJICTHJIOB, OKCH-
KETOHOB M IoJincaxapuaoB. [ uko3uasl. OHOBBIC M caxapHbIC KH-
CJIOTBI. DnuMepu3aiusa. ACKopOrHOBas kucioTa. JlekcTpuHnbl. Pac-
MIPOCTPAHEHUE B IPUPOJIC U 3HAUCHHEe. IHYIMH: cocTaB, TUApOIIN3
U 3HadeHue. [IoHaTHE 0 TEMHUIIEIION03aX U IEKTHHOBLIX BEIIECT-
Bax. (kommeteniws OITK-1)

Tema 26. AMUHOKMC-
JIOTHI U O€JIKU

OTnenbHbIE MPECTABUTEINN: TIUIHMH, AJTAHUH, BAIWH, JICHIINH, H30-
JeWLIMH, CepUH, TPEOHUH, IIUCTENH, IUCTUH, METUOHUH, aMUHOKa-
npoHOBasi KUcioTa. [IpeacTaBuTeny TMaMMHOMOHOKapOOHOBBIX KH-
CJIOT: aprUHUH (OPHUTHUH) U JIN3UH, UX CBOMCTBA. J{[ukapOOHOBBIE
AMHHOKHUCIIOTHI. AClaparnHOBasi ¥ TITyTAMHHOBAS KUCIIOTHI M UX
amHJibl (acTiaparut, ryTaMuH). ApoMaTH4ecKue aMMHOKHUCIIOTHI:
(beHnnananH, THPO3UH. | eTepONNKINYeCKne aMUHOKHCIIOTHI:
IPOJINH, OKCUMPOJIUH, TpuntodaH, ructuard. CuHTe3 OeJKOB Ha
TBEPABIX HOcuTesiX (Mepuduinba). MHOrooopasue 6€IKOB U UX
poJb B mpupoae. dusnueckue U XMMUYECKHe CBOUCTBA OEJIKOB.
Ocaxnenue, u3odaekTpuueckas Touka. Kuciaotuselil u pepmenra-
TUBHBIN Tuaponu3. Knaccuduxarms 6enkos. [Ipobnema nuckyc-
crBeHHOM nuiy. (kommereHius OITK-1)

Pa3nen 9. 'ereponiukianyeckue coeJUHEHH

Tema 27. ITatuuien-
HBIE TETEPOLIUKIIBI

[Tuppon kak cTpykTypHas enunuiia nophupunoB. Mumgon. Peakiu-
OHHAsl CIIOCOOHOCTH [-mosiokeHus. TpunTtodaH U HPOAYKTHI €ro
MeTabonu3mMa: TPUNTaAMHUH, HHJIOJIUIYKCYCHAs! KUCIIOTa (reTepoayk-
cu). CepoToHuH, ero Ouonornyeckoe 3HaueHue. [IcUXOTeHBI:
JIC]I, ncumonms. (komnerennus OITK-1)
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Ne

Ha3zBanme pa3gena, | IlepeueHs paccMaTpuBaeMbIX BOIMPOCOB IJIsl CAMOCTOATENBHO-

n/n TeMBbI ro M3y4eHust
Tewma 28. [llectu- [TaccMBHOCTH MUPHUIMHA B PEAKIHSIX MIEKTPOPIILHOTO 3aMellie-
YJICHHBIEC TE€TEPOLUK- | HUA. [{UKIbI ¢ HECKONIBKMMHU reTepoaromamu. Llutoknuunsl. ['pyn-
JIbI na nrepuanHa. [Ipon3BoiHbIE THPAHOB: - U Y-IIUPOHBI, COJIH MH-
puHst, XpoMoH, (1aBoH U aHTOIMaHbl. (kommeTeHius OITK-1)

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUH

Tabmauia 6

HpI/IMeHeHI/Ie AKTUBHBIX 1 HHTCPAKTHUBHBLIC 06p33OBaTeJILHLIX TEXHOJIOT UM

HaumenoBanmne HCII0Jb3YEMBIX AKTUBHBIX U

Jlj;ln Tema u popma 3ansaTust HHTEPAKTHBHBIX 00pa30BaTeIbHbBIX TEXHOJI0-
ruii (¢popm o0yuenus)
1. | DkcnepuMeHTaIbHOE ONpeIeTiCHNE JIP | PaGota B Mabix rpymmax
BOJIOPOJAHOTO MOKAa3aTes
2. | P'maponms coneit JIP | Pabota B MasbIX rpymnmax
3. | XumMudeckoe paBHOBECHE JIP | PaGota B ManbIX rpynmnax
4. | OKUCIUTENHHO-BOCCTAHOBUTEIbHBIE
JIP | PaGota B ManbIX rpynmnax
peakuumn
5. | Apensl. Teopus 351eKTpOOUIBHOTO JIP | TectupoBanue
3aMEeIIeHNs] B apOMAaTUYECKOM Py
6. | Okcu- u okco-kuciotsl. Onrruueckas | JIP | TectupoBanwme
M30Mepus
7. | AMuUHBI JIP | TectupoBanue
8. | I'ereponukimnyeckre COCMHEHUSI. JIP | TectupoBanue

ApOMaTI/I‘lHOCTB IeTCPONHKIIOB

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUYHASI ATTECTAIUS 110

HTOTraM 0CBOCHUA NTUCIHUIIJINHBI

6.1. TunmoBbIe KOHTPOJIbHBIE PA0OTHI, TeCThI, UHAUBHAYAJIbHbIE 3aIaHUS,
BOIPOCHI K ONPOCY MO TeMaM, BONPOCHI K IK3aMeHY, BONMPOCHI K 3a4eTy

IIpuMepbl KOHTPOJbHBLIX PA0OT:

Cemectp 1

KonTtponbHas padora no reme «CnocoObl BBIpaXKEHHS COCTaBa pacTBOPOB)

Bapuanr 1

1. Kak Ha3bIBaeTCsl OTHOIIICHHE KOM4ecTBa B (MoJib), coaepikaiierocs B pacTBope, K

00BeMy 3TOT0 pacTBopa’?

2. Kakas yactura sSiBIsieTCs SKBUBAJICHTOM CEPHOM KUCIIOTHI B PEAKITUU:
H,S0,+ 2NaOH = Na,SO, + 2H,0?
3. CKoJIbKO TpaMMOB XJIOpHJIa HATpHs TpeOyercs aist nmpurotosienus 1 1 20%-ro

pacTBopa MmIoTHOCTRIO 1,15 r/mn?
4. Beruucnute TUTp 50%-T0 pacTBOpa a30THOM KUCIOTHI INIOTHOCTHIO 1,31 r/mit.
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5. K 100 mi pacTBOpa a30THOM KHCIOTHI C MOJIIPHOM KOHIIEHTpauuen 1 Mob/1 npu-
6asum 300 M1 BO/IBI. BEIUmcInTe MOJISIPHYIO KOHIIEHTPAITUIO TTOJTYYEHHOTO pa30aB-
JIEHHOTO pacTBOpAa.

KonTponbhas padota no teme «BogopoaHslii mokazareib»
Bapuanr 1
1. [OH] = 1,65 - 10°® monb/11. Berancmmts pOH.
2. Beraucnuts [H'] pactsopa, eciu pOH 6,54,
3. Nmerotesa nBa pactBopa ¢ pH 4 u 6. B xakoMm 13 HUX U BO CKOJIBKO pa3 OoJbliie
KOHIICHTpAII1si HIOHOB BOJI0pojia?
4. Beraucauts pH 0,2 M pactBopa ykeycHoit kucnotsl. K, = 1,75 - 107,
5. Beruucnuts pH 0,1 M dopmuatnoro 6ydepHoro pactBopa ¢ OTHOIICHHEM KUCIO-
ThI K comn 3:4. K, = 1,77 - 10™.

Kontponbshas pabota o teme «[ uaponus conein»
Bapuanr 1

1. HanumuTe B COKpalleHHOW MOHHOM (hopMe ypaBHEHHUE PEaKLMU TUAPOJIN3a HUT-
pata xene3a(lll) mo 1-o0if cTynenu u BeIUMCINTE KOHCTAHTY TUAPOIN3a COH.

2. Hanmmmte xumMudeckyio ¢GopMyIly TOM W3 Ha3BaHHBIX HUXKE COJIEH HaTpHsi, KOTO-
past TUAPOSM3yeTCs B HauOobIIel crenenu: ¢pocdar, GopMuar, HUTPUT.

3. Beraucnure crenens ruaponan3a ruapokapoonara Hatpus B 0,05 M pactBope.

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

5. B KakOoM W3 NepeunCIeHHBIX PACTBOPOB COJIEH JAKMYC OKPAILMBAETCS B KPACHBIN
LBET: XJIOPUJ HATPHUS, XJIOPUJ AMMOHUS, TUIIOXJIOPUT HATPUSA?

KonTponbHas pabota no teme « OKUCIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIII

Bapuanr 1
1. ITonp3ysch METOAOM MOJIypeakilMii, 3aKOHUUTE YPaBHEHUE PEAKUUH B HOHHOU
dbopme u noacuuTaite cyMmmy Ko3QpUIMeHTOB:

Sb> + MnO, + H" — Sb™ + ...
2. ITosp3ysch METOAOM MOJYpPEAKIUil, 3aKOHUNTE YPABHEHNUE PEAKIMU B MOJIEKYJISp-
HOU (popMe U mojcuuTanTe CyMMy KO3 PHUIIMEHTOB:
H202 + KN02 + H2804 — NO + ...
3. ITonb3ysich METOAOM MOITYpPEAKLINN, 3aKOHUUTE YPABHEHUE PEAKLIMU B MOJIEKYJISIP-
HOU (popMe U onpeenuTe MOJSPHYIO MacCy SKBUBaJIEHTa BOCCTAHOBUTEIIS:
KMnO, + KNO; + H,0 —

4. BBIMHCINTH SIICKTPOIHBIA MOTeHIman cucteMmbl Pb®*/Pb, ecim [Pb®] = 0,06
moJw/1, a [Pb] = 0,003 mMoub/1.

5. Kakum u3 BertectB (Cly, Bry, |,) Hemb3s OCyIIECTBUTH CIEAYIONIYIO PEAKIIUIO:
MnO4 + €& — MnO,*?

IIpumepsbl HHAUBUAVAJILHBIX 3aaaHui (CP):
3amganue 1o Teme «CrocoObl BRIPAKEHHS COCTaBa PACTBOPOB)»
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BapuanT 1
1. B npunoxeHnu 2 NpuBEAEHBI COCTaBbl PACTBOPOB, UCIOJIb3YEMBIX JJISI THAPONOH-
HOT'O BBIPAIIMBAHUS PACTEHUN B YCIOBUSX 3allMILIEHHOTO rpyHTa. Ilosb3ysachk 3TuMu
JAHHBIMU, BBIYMCIIUTE MOJIIPHYIO KOHIIEHTPALMIO KaXJI0W U3 COJiel a30THOM KUCIIO-
ThI, BXOASIIMX B COCTaB muTaTenbHOro pactBopa Kuoma. [InotHoCTh pacTBOpa mnpu-
HATH paBHOM 1 r/MIL.
2. B 240 mn Boabl pactBopuiid 10 r xjmopuaa kanus. BeiauciauTe MacCoByrO J0JHO
ATOM COJIM B MPUTOTOBJIEHHOM PAaCTBOPE.
3. KakoBa modsipHasi KOHIIeHTpaius 2 H. pacTBopa (HochOpHON KUCIOTHI, €CIId TIPO-
TYKTOM PEaKIMi HeUTpaau3auuu seisercs ruapodocdar Hatpus?
4. CkoabKO rpaMMoB 25%-ro pacTBopa rMApOKCHIA Kallusd HYKHO NpuiuTh K 400 mu
BOJIbL, YTOOBI MPUTOTOBUTH 15%-i1 pacTBOp?
5. CKOJIBKO MMJUTWUIUTPOB 2 H. pacTBOpa CEPHOM KUCIOTHI HYKHO B3STh JJIS IPUTO-
toByieHus 3 1 0,06 H. pacTBOpa?

3aganue o TeMe «BoaopoIHbI MOKA3aTEIb)
Bapuanr 1

1. Berunciutre pH TomatHoro coka, B 100 1 koToporo coaep>kutcsi 4 Mr KaTHOHOB
BOJIOPOJA.

2. OntuManbHble 3HaueHUs pH MOYBBI A BBIpAIlMBAaHUS TOpOXa KOJIEONIIOTCS B
npenenax ot 6,0 1o 8,0. Bo ckoibKO pa3 KOHIEHTpauus KaTUOHOB BOJOPOAA, COOT-
BETCTBYIOIIasi MUHUMAJIbHOMY 3Ha4ue€HHIO pH, mpeBsIaeT KOHIEHTPALUIO KaTUOHOB
BOJIOPO/Ia, COOTBETCTBYIOIIYIO MAKCUMAJIbHOMY 3HaueHuU0 pH?

3. Boruucnure pH pactBopa XJI0poBOJOPOIHON KUCHOTHL, B 1 J1 KOTOPOTO CONEPIKUT-
cs1 36,5 r HCI: a) Oe3 yuéra oT/IMuMs aKTUBHOCTU OT KOHUEHTpPALMH; 0) ¢ YUYETOM OT-
JIMYMST AKTUBHOCTH OT KOHUEHTpalUK (3HaueHHe Kod(PPUIMeHTa akTUBHOCTH CM. Ha
cTp. 76 yueOHuKa). MOXHO I B JAaHHOM CJIy4yae MpeHeOpeub OTIMYHEM aKTUBHOCTU
OT KOHILICHTPalUu?

4. BbeluuciuTe CTeneHb JUCCOLMaMi MypaBbuHOM KucioTel B 0,2 M pactBope u pH
ATOTO PacTBOpa.

5. Brruucaute pOH pactBopa, B 2 1 KOTOPOro coaepkutcsa 1 Monb ammuaka u 53,5 r
XJIOPUJAA AMMOHHS.

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

1. Hanumure xumudeckyro (Gopmyiy M Ha3BaHUE COJIM, KOTOpas oOpasyercsi Mpu
cmerennn 164 ma 20%-ro pacTBopa ruapokcuaa HaTpus (TIOTHOCTH 1,22 1/mMit) u
349 mn 10%-ro pacTBOpa XJIOPOBOAOPOIHON KUCIOTHI (T10THOCTH 1,047 /™). [oa-
BEpraeTcs JIi 3Ta COJIb THAPOJIN3Y?

2. Hanummre xuMuyeckyro (GopMyiy TOM U3 Ha3BaHHBIX HUXKE COJIEH HATpUs, KOTO-
pasi moABepraeTcs ruApoian3y B HauOOJIbIIEH CTENEHU: TUIIOXJIOPUT, XJIOPUT, XJIOpaT,
epxJopar.

3. Hanumure B cokpalieHHON MOHHOU (hopMe ypaBHEHHE PEaklMH THAPOJIU3a XJIO-
pYa aJTrOMUHUA U BBIYACIATE KOHCTAHTY THAPOIN3a TOM COJIM MO MEPBOU CTYIIECHH.
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4. PaccuuTaiiTe CTENEHb r'UJIPOJIM3a XJIOpUJa MapraHiia B pacTBOPE, TUTP KOTOPOTO
pasen 0,0125 r/m.
5. Beraucnute pH 0,25 M pactBopa HuTpHTa HaTpus rpu Temiiepatype 0°C.

3agaHue 1Mo TeMe
«CKOpPOCTh 1 SHEPreTUKa XUMUUYECKUX peakuii. XUMHUYECKOE PABHOBECHE)
Bapuanr 1

1. SKCHepI/IMCHTaJII)HO YCTAHOBJICHO, YTO 3aBUCUMOCTL CKOPOCTHU PA3JIOKCHUA Ia30-
06p&3HOFO IICHTAOKCHU A 11a30Ta

2N205 O 4N02 (r) + 02 (r)

OT KOHIICHTpAIMK 3TOTO BellecTBa onuchkiBaetcs ypaBHeHueM V = KC(N,Os). Borauc-
JUTE CKOPOCTh 3TOM peakuuu, ecau KoHueHTtpauus N,Os cocraBisier 20MMoib/i, a
KOHCTAHTa CKOPOCTH paBHa 1,6 4™
2. Ipu noBeiienun Temiepatypbl co 125°C g0 150°C ckopocTh peakiuu yBeaHuu-
nack B 32 pa3a. Berunciure teMiepaTypHbIil KOAQ(UIHEHT CKOPOCTH PEAKIIIH.
3. B pesynbTare npoTtekaHus 10 HEKOTOPOM CTETIEHN 00paTUMOMN PeaKkIuy KaTaauTH-
YECKOI'0 OKUCIIEHUSI aMMHUaKa YCTAaHOBUJIOCh XUMHUYECKOE PABHOBECUE
4NH3 ) + 502 ) < 4NO (r) + 6H20 ()

Bo ckoabpKO pa3 KOHCTaHTa CKOPOCTH OOpaTHOM peaklMM MEHbIIE KOHCTAHThI
CKOPOCTH IPSIMOH PEaKIIHH, €CIIH KOHCTaHTa paBHOBecHs K, pasna 1017
4. B xakoM HaIlpaBJI€HUU CMECTHUTCSI pABHOBECHE PEaKIIUU

AP + H,0 & AIOH*" + HY

a) TIpY MOBBIIICHUH TEMITEPATYpPhI: 0) U 100ABJICHUH IIET0YHN?
5. Beruncnute u3MeHeHne SHTPONHH B PE3yJIbTaTe peaKluu

BZHG (r) + 6H20 (%) — 2H3BO?, (TpuKn) + 6H2 ()"

3ananue 1o teme «OKUCIUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKIIAN
Bapuanr 1
1. TTonb3ysiCh METOIOM MOHHBIX MOJypEaKIuii, 3aKOHUYNTE YPAaBHEHUE PEAKIIUU B CO-
KpallleHHOW HOHHOU (hopMe
Bi®" + Br, + OH — BiOs + ...

U TIOAICUUTANTE CYMMY CTEXUOMETPUUYECKUX KOIPDUIIMEHTOB.
2. ITonp3ysick METOJIOM MOHHBIX TIOJypEaKIuii, 3aKOHUYNTE YPaBHEHUE PEAKIIUU B MO-
JeKyJsipHO (hopme

HCl + MnO, — Cl, + ...
Y TIOJICYUTANTE CYMMY CTEXHOMETPUUYECKUX KOA(D(PUIIHEHTOB.
3. OnpenennTe MOJSIPHYIO MacCy SKBHUBAJICHTa BOCCTAHOBUTENS B PEaKIIUU, NMPUBE-
JICHHOU B 3a7a4e 2.
4. Tlonp3ysCh 3HAYEHUSIMU CTAHAAPTHBIX DJICKTPOJHBIX MOTECHIIMATIOB, BBIYMCIIUTE
AIEKTPOJBIKYIIYIO CUITy pEaKIIMH, IPUBEICHHON B 3a/1aue 2.
5. PaccumnTaiiTe OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIN MTOTEHIIUA HHEPTHOTO dJIEK-
TpOJa B PacTBOpE, B KOTOPOM KOHIIEHTpaIus katnoHa Fe pasua 3-10°° mons/11, a
KoHueHTpauus katnona Fe®* cocrasmster 1+10°° monb/1.
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IIpuMepHble BONPOCHI /ISl NOATOTOBKH K ONPOCY 1o Temam 1-3
1. Pacuer conep:kaHusi KOMIIOHEHTOB pacTBOPa 3aJaHHOI'O COCTaBA.
2. CriocoOsI BBIpaKEHUSI COCTaBa pacTBOpPa U MEPEXoj OT OJHOrO Crocoda K JIpyro-
My.
3. Onpenenenue pH 3amanHoro pactsopa, konuenTpauuu [H'] unu [OH] B pacTso-
pax CHJIbHBIX U CIA0BIX AJIEKTPOIUTOB, B Oy(PEpHBIX pacTBOpax.
4. Hanucanue ypaBHEHUs THIPOJIU3a B COKpAIIeHHOW MOHHOM (popme, pacuer KOH-
CTaHTBI TUAPOJIN3A, CTEIICHU TUAPOIU3a U pH ruapoau3yromuxcs Coyen.
5. HaxoxaeHue CKOpOCTH peaklud MPU U3MEHEHUHM KOHIIEHTPAIlMU MCXOJHBIX Be-
IIECTB, TEMIIEPATYPHI, JABICHUS.
6. BbrunciieHrne KOHCTaHThl PaBHOBECHS, UCXOAHBIX HJIM PAaBHOBECHBIX KOHIIEHTpa-
U KOMIIOHEHTOB PEAKIIMOHHON CMECH.
7. YCcTaHOBJIEHUE HAIIPABJICHNUS CMEILEHUSI PABHOBECHSI IPU U3MEHEHUM yCIIOBUI
MPOTEKAHUS PEAKIUY.

IIpyMepHbI IepeYeHb BONPOCOB K IK3aMEHY 10 AUCHMILINHE «XUMHUA»

CkopocTtp xuMuueckor peakuuu. CpenHsss U UCTUHHASA CKOPOCTh PEAKLUU.
OcHOBHBIE (DAKTOPHI, BIUSIONIUNE HA CKOPOCTh PEaKIMU. XUMHUYECKas Peakius Kak
IIOCJIEIOBATEIBHOCTh JIEMEHTAPHBIX CTaJAWi 3aKOH IEHCTBYIOIIMX MacC Ui BJie-
MEHTApHOMW CTAJIMM XUMHUYECKON peakinuu. KoHCTaHTa CKOPOCTH pEaKLIUH.

3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakuuu OT Temueparypsl. lIpaBuiio
Baut-I'opda. YpaBHenne Appenuyca. DHeprusi akTUBallui. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOUN peakiuu oT Temmeparypsl. Katanus u gpepMeHThl. 3aK0H TEMCTBYIOMIMX
Macc JJI1 XMMUYECKOTO PaBHOBECHS: B3aHMMOCBS3b PAaBHOBECHBIX KOHLEHTpanuil. Ot
KakuX (pakTOpOB 3aBUCUT YHMCIOBOE 3HAUEHHE KOHCTAHThI paBHOBecusa? CMelieHue
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

PacTBops! 351eKTpoanToB. KOHCTaHTHI M CTENEHU TUCCOLMAIMM CIIA0BIX AJIEK-
TPOJIUTOB. 3akoH pazbaBiieHuss OcTBaibAa (CBSI3b KOHCTAHTBI M CTETEHU JUCCOIMA-
11K1). 3aBUCUMOCTb CTENEHH JUCCOLMAIMN OT KOHIIEHTPALHUU CIa00T0 3JIEKTPOJIHTA.
OTnuure cnadbIX 3JIEKTPOJUTOB OT CUIIBHBIX. THIBI CclladbiX 31eKTposnuToB. Kon-
CTaHThI U CTENEHU AUCCOIMAIIUU CIA0BIX JEKTPOJUTOB. Boja kak ciadblif AlIeKTpo-
muT. IOHHOE TPOM3BENEHUE BOJIBI, €70 3aBUCUMOCTh OT TeMIIEpaTypbl. BogopoaHslii
Y TUIPOKCUJIBHBIN MOKA3aTeNH pacTBOPOB. Kucnas, HeWTpanpHas U 1IeJI0YHas cpea.
CriocoOblI U3MEpeHHs BOJIOPOIHOTO MMOKA3aTeIs.

I'unponus coneid. Tunel ruaposM3a (MpUBEAUTE NPUMEPHl YPABHEHHUM peakiuil
TUApOJI3a B COKpAlleHHOW HOHHOM M MojekyisipHoi ¢opme). HeoOGpatumbiii
ruaponu3. KoHCTaHTa U CTENeHb THAPOIN3a, UX B3aUMOCBSA3b. 3aBUCUMOCTh CTEIIEHU
TUAPOJIN3A OT MPUPOJBI COJTU, KOHIIEHTPALIMK U TEMIIEPATYPBI pACTBOPA.

[TpyHLIMIIBI 3aTIOJTHEHUS AJIEKTPOHHBIX OpOUTajIeil aToMa B OCHOBHOM COCTOSI-
HUW, TPUHLIUAN MUHUMYyMa 3Hepruu, npuHuun llaymnu, npaBuwio XyHaa. DIeKTPOH-
HbIE EMKOCTU OpOMTalIeld, MOypOBHEW M ypoBHEW aTtoma. [loHsTHE TIepuona M ero
dbopmupoBanue no npasmwiam B.M. KieukoBckoro. [Ipudnnb! pa3nuyHo# JIMHBI 1e-
puonoB. PacronoxeHue B CTPYKType MEPUOTUYECKONW CHUCTeMbl S-, p-, d- u f-
AJEMEHTOB. JIIMHHO- W KOPOTKOIEPHUOJHBIM BapuaHThl [leproInYecKOr CHUCTEMBI.
Pacriomoxenne B HHUX METAUIOB M HeMeTauioB. llepumoanyeckui  3aKOH
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JI.1.MenneneeBa B coBpemMeHHOU (opmynupoBke. CBOWCTBA aTOMOB 3JIEMEHTOB:
SHEPIUsl UOHU3AIUH, JIEKTPOOTPULIATEILHOCTh U MEPUOJUUYECKUI XapaKTep UX U3-
MEHEHHS. DJEKTPOHHBIE U JIEKTPOHHO-CTPYKTYpHBIE (DOPMYIIBI 3JIEMEHTOB MEPBOTO
¥ BTOpOro nepuogoB lleproguyeckoil cucTemMbl. DJIEKTPOHHBIM OCTOB M OpOMTAIIN
BAJICHTHBIX YPOBHEMN aTOMA.

Tunel XUMUYECKOM CBSI3U: KOBAJIEHTHAs, MOHHAs, MOJISIPHAsi, KOOPAUHALIMOHHAS
BojoponHas. IIpuBenure mpumephl BEIIECTB, B KOTOPBIX HMEIOTCS CBSI3H JTAHHBIX
TUTOB. XapaKTEPUCTUKU XWMHYECKOW CBSI3U: HAIPABICHHOCTb W HACBHIIIEHHOCTD,
SHEpPrus M JJIMHA CBsi3U. CBOWCTBA KOBAJICHTHBIX CBSI3€W: HACBIIICHHOCTH, HAIlpaB-
JIEHHOCTb, 3HEprus cBsi3u. [IpuMepbl COETMHEHNI C KOBAJIEHTHOM CBA3BIO.

CtpoeHne KOOpIUHAIMOHHON CQepbl KOMIUIEKCHBIX COCAMHEHHMM: HEHTpalb-
HBIM HMOU-KOMILJIEKCO00Opa30BaTellb, JUTAH/IbI, JOHOPHUbIE aTOMbBI JIMTAHAOB, KOOPIU-
HAIlMOHHOE YHUCJIO, TEOMETPHUSI KOOPJIMHAIIMOHHOM cepbl. 3apsi BHYTPEHHEH KOOp-
TuHAMOHHOM cdepbl. Monbl BHemHel cdeprl. Jucconumanys KOMIUIEKCHBIX COEIu-
HEHHUI B pacTBopax. KOHCTaHThl yCTOMYMBOCTH U KOHCTAHThl HECTOMKOCTHU. 3apsij
BHYTPEHHEH KOOpAUHAIIMOHHOMU chephl. BHemHechepHbie HOHBI.

CreneHp OKUCIEHUS U NPaBUJIa €€ HaXOKIACHUsS. OKUCIUTENN U BOCCTAHOBU-
Tenu (mpuBeAuTe npumMmepbl). CTENEeHb OKUCICHUS U MpaBuia ee HaxoxaeHus. Okuc-
JITEIIM U BOCCTAHOBUTENH. DJICKTPOAHBIN MTOTEHIMAN Y paBHeHne HepHcra.

OcobeHHOCTH CTpOEHHUS aToMa BOAOpoa, (GU3NUEeCKue U XUMUYECKHNE CBOMCT-
Ba BOJOpoaa. OCHOBHBIE CBOMCTBA LIENOYHBIX U IIEJIOYHO-3€MEJIBHBIX METAJUIOB, UX
3HaueHue B npupoze. OCHOBHBIE CBOMCTBA OOpa M aTIOMHHUS U UX coeluHeHuid. Oc-
HOBHBIE CBOMCTBA yTepo/ia U KPEMHHUSI, & TAKKE UX OKCUJOB U TUAPOKCHUIOB.

Xumus azota, pochopa, kuciopoaa u cepol. A30THbIE U PochopHbIe yao0pe-
Husi. CBOMCTBA rajnoreHoB. [loHdaTue o mectunuaax. DKOJIOTHUYECKUE ACTIEKTHI MPU-
MEHEHUSI XUMUYECKUX CPEJICTB MPU BHIPAIIUBAHUU CEIIbCKOXO035IUCTBEHHBIX KYJIBTYD.

Cemectp 2

IIpyMepbl KOHTPOJIbHBIX PAdoT
TectupoBaHHe IO TEME «AJIKAHBD)
Bapuanr 1
1. HazBatp coenunenue no Homenkinarype MIOITAK:
M3
CH3-C-CH,—CH—CH,4
CHj CHj
a) 2,2,4-TpUMETHITIEHTaH 0) 2,4,4-TpUMeTUITICHTaH
B) uzonpomuwi-mpem-oytunmeran 1) 1,1,1,3,3-nmearamerrimnponan
2. Kakoii aToM yryiepojia jgerde BCEro XJopupyeTcsi B COSTUHEHUH?

L 2 ®
a) 1 0) 2 B) 3 (4)CH, r)4
3. Kakoe coenunenue noyantcs npu peakiuu Bropia n3 6pomucroro stuna’?
a) Oytan 0) sTuneH B) OyTeH ) OpoIaH

4. KakoBa npupoa cBsizu a3oT — kuciaopoa B CH3NO,?
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a) HOHHAas 0) KOBaJeHTHAasl HEMOJSPHAS

B) KOBaJICHTHAs MOJSIpHAs ') CEMUIIOSIpHAs
5. Ykazath paagukan "u300ytun'":

a) CH3—CH,—CH,-CH,— 6) (CH3), CHCH,—
B) CH3—C|IH—CH2—CH3 r) (CH3);C—
TecTupoBanme 1Mo TeMaM «AJIKEHBI, aTKUHBI, THCHBD)
Bapuant 1
CHs
CHy—CH,—C~CH,—CH
CH CH,
CH,
1. Kakoe Ha3BaHME COOTBETCTBYET IAHHOMY YTJIEBOJIOPOY?
a) 5-MeTuI-3-3THITEKCECH-2 0) 5,5-muMeTHI-3->THIINICHTCH-2
B) 1,1-nqumeTmn-3-3TUsnmenTeH-3 r) 2-mMeTui-4-3TunrekceH-4
2. CKOJIBKO U30MEPOB UMEET NIEHTUH?
a) 1 0) 2 B) 3 r) 4

3. KakoBa aekTpoHHas mpupoia TBOHHBIX CBs3el B OyTaaneHe?
A)CUT O)mum B)GUG T)OC,TUT

a) CH,—CH—CH, 6) H3C—CH,—COOH

BICH=CH=CN OH OH
4. Yro moxy4uTtcs npu okucieHnn npormuieHa KMnO, B HelTpanbHOI
cpene?
5. YTO nomy4duTcs npy IEVCTBUX AllETUIIEHA HA YKCYCHBIN albAeTU?
a) H,C=CH—C-CH, 0) HCEC—(IEH—CH3
I
O OH 0

TecTtupoBanue no Teme «ApeHbD»
Bapuanr 1

1. Ykaxure qaopMyny aueTO(beHOHa
II
a) 6)©/ B)©:C CHj r) ©/

2. YKaxuTe rpyniupoBKY, OTHOCALIYIOCS K OpUEHTaHTaM 1-ro pona.
a) -NO, 0) -Cl B) -COOCH; r) -NO
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3. VKaxxuTe apoMaTHUECKOE COCTUHECHNE.
CHs CH,

Salis e\
H5;C CH,

H "CH,

4. YKaxuTe ciiydaid COrjlaCcOBaHHOW OpHUEHTAIUH.
+
5. Vkaxwure hopmynny npoaykra okuciaenus toixyoia (KMnOy, HY).
TectupoBanue no teme «I anorennpousBoanbie. CUPTHI U PEHOTBD)

Bapuanr 1

1. Ykaxure popMyily 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

a) 6) @f ) @[

HO S Cl

SO4H

COOH CHy CH,COOH
Nemle i e BT o:
COOH

2. Vxaxure GpopmMyiy BEIIECTBa, B KOTOPOE U30MEPU3YETCS COCTMHCHUE

HyC-C=CH-OH == ?

CH,
CH3 O CHj
) 6 0 B) O 1) CH,

3. Vkaxure hopmyny NpoAYyKTa, MOTYHAIOLErocs MNPy BHYTPUMOJEKYISIPHON
JeTuapaTalnuu emop-0OyTaHoia.

a) CH;-CH,-CH=CH, 6) H3C-CH-CH,
CH,
B) H2(|:_C|:H2 F) H3C_CH:CH'CH3

4. Ykaxute popMyIry BeliecTBa, KOTopoe OyaeT OpOHUPOBATHCS Jierde

BCCTO.
a) 6) B) r)
CHj, OH cl
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5. Vkaxure popmyiny deHosATa HATPUSL.
a) C¢HsONa 0) C,HsONa
B) NﬁzCOg F) CH3COONa

TectupoBanue no Teme «AMUHBD)
Bapuant 1
1. Kakoe coennHeHue BIIAETCS XJIOPUCTHIM TETPAMETUIAMMOHUEM ?

a) [CH,NH,fCT  6) [(CH),NH,jCT  B)[(CH),N[CT 1) [(CH,),NH] CI

2. B Kakux yCIOBHAX IPOTEKAET PEAKIUS IIPEAEIBHBIX YIJIEBOJLOPOIOB C
XJI0pOM?
a) 6e3 KaTajmM3aropa 0) mpu HarpeBaHUU
B) B IPUCYTCTBUM HATPUS I') Ha CBETY

3. Kakoe u3 coelMHEHMI MOTYyYUTCS TP BOCCTAHOBIICHUN
CH3CH,CH,CH,CN ?

“NH,

.0

4. Kakast peakius HarmMcaHa HEBEPHO?

a) CHg-1 + NH, CHyNH,
6)CHg-1 + AgNO, —= CH,NO,
8)CHy-1 + HCI CHy-Cl

r)CHy-l + KCEN—> CH,-CN

HI
Agl
HI
Kl

+ + + +
+ + + +

5. Kakou nHtepBai 3HaueHnii pH cOOTBETCTBYET BOAHBIM pacTBOpaM ajiv-
dbaTnyeckux aMuHOB?

a)pH=9-10 6)pH=6-7 B)pH=3-4 r)pH=1-2

TectupoBanue o TeMe «OKCOCOETUHEHHUS»
Bapuanr 1
1. YkaxuTe, kakasi U3 MPUBEIAEHHBIX CXEM U300pa)aeT MpoIiecc

2) CHiCH,CZQ + CHyCH,CZ0 = CH,CH,CH-CH-CE(]
o 5 OH CHy
6) CHyCH,CZR + CHyCH,CZ[ — CHyCH,CHCH,CH,CZ
OH
=0 =0 -
B) CHyCH,CZ0 + CH,CH,CER —> CHyCH,CH-C CH,CHj
OHO
r) CHiCH,CZP + CHyCH,CZQ —> CHiCH,CH=CCZ]
CH,
aHBHOHBHOﬁ KOHACHCAIINH ITPOIIMOHOBOI'O aJIbACTHUAA.

2. Kakoe u3 mpuBeEHHBIX BEIIECTB 00pa3yeTcs Mpu OpOMUPOBAHUH
MacJIIHOTO anbjaeruaa’?
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a) Br CH,CH,CH,CZ{) 6) CHyCH, CH-CZ
Br
8) CHyCH,CH,CHBr r) BrCH,CHCH,CZ)
Br

3. Ilpu rugpaTanyu Kakoro ajikMHa 00pa3yeTcs YKCYCHBIN allbJIeTu1?
a) CH;C=CCH; 6) CH;C=CH B) CH=CH 1) CH3C=CC;,Hs
4. C kakuM U3 NPUBEAEHHBIX BEMIECTB aMMHUAYHBIN pacTBOp OKCHA Ce-
pedpa BCTyIaeT B OKUCIUTEIHLHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO "cepeOpsSHOro 3ep-
kaya"?

’O CH3~ _ ,O
a) CH,CZ 6) CH;CH,OH =C=0 1)CH,CZ
C20cH, O TN B) oy ) CRsESH
5. Kakoe u3 npuBeJIEHHBIX BEIIECTB He pearupyeT ¢ KeTOHAMU?
a) CeHsNHNH, 0) dbykcuHCEpHHCTas KUCTOTa

B) NH,OH r) HCN

TectupoBanue no teme «KapOOHOBbIE KUCTOTHD)
Bapuanr 1
1. Kak Ha3pIBaeTCA COCIMHECHUE
a) 2-metui-1,1-muxiop-5-neHTaHoBas KUCIOTa
0) 4-MeTWI-5,5-1UXI0pOyTaHOBAsE KUCTIOTA

Cl,CH CH CH,CH,COOH ?
CH,
B) 3-metui-4,4-nuxjaopOyTaHoBas KUCJIOTa
T) 4-MeTUJI-5,5-TUXJIOPIIEHTaHOBAs KHCJIOTa
2. Ilpu okuCIEeHUU KaKoro KeToHa 00pa3yeTcsi CMeCh TOJBKO YKCYCHOM M MPO-
MMHUOHOBOM KUCJOT?

CH3CCHy  CHyCH,CCH,CH;  CHyCCH,CH;  CH3C CH,CH,CH;

a) 0 6) o) B) O r) O
3. Kakoe coennHeHne NOJIyYUTCs MIPU CyXOU NMEPETOHKE YKCYCHOKHUCIIOTO aM-

MOHUA?

a) CH;CN  6) (CHsCO),0 B) CHsCONH, r) CH;COOH

a) CH,BrCH,COOC,H; 6) CH:CHBr COOC,Hs
B) H,C=CBr COOC,H; r) H,C=CH-CZ3.

4. Yrto nonyuutcs npu aericreuu HBr na CH,=CH-COOC;,H5?
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) @:COOH 5) H-C-COOH
a
COOH HOOC-C-H
H-C-COOH
B)HOOC CH, CH,COCH r) I
H-C-COOH

5. W3 kako# KUCIOThI HeJIb3sl ITOJTYYUTh BHYTPEHHUN aHTUIPU?

TectupoBanue o TeMaMm «OKCUKUCTOTEI. OKCOKUCIOTHI. OnTHYECKas n30Me-
pus»
Bapuanr 1

1. Kakoe coenquHeHUE ABIISICTCS OKCUKHUCIIOTOM?

a) CH,CH(OH) COOH 6) CH,(OH) -CH,HO
B) CH3-C—CHj r) CHOH
o)

2. YTo NOoJSIy4uTCS B pE3yJIbTATE PEAKLINH:

H,SO, (pa36aBnennast) "

CH,CH(OH) COOH

a) CHy CH:0H 6) CH3-CH—,C=0
o)
B)CH3-C-CHj r) CH3CHO + HCOOH
o)

3. Kakas (hopmynia COOTBETCTBYET TMMOHHOU KUCIIOTE?

a) HOOC-CH,-COOH 6) HOOC-CH(OH) -CH,-COOH
B) HOOC—CHZ—/C-\CHZ-COOH r) HOOC-CHZ-(IZH-COOH
HO COOH COOH
4. Kakoe coelMHEHNE UMEET aCHMMETPUUYECKHIN aTOM yTriiepoaa?
a) CH;OH 6) HOOC-CH(OH)-CH,-COOH

) HOOC-CH(OH)-COOH ) CH3-CH,-CH,-CHs

5. Kakoe coenquHeHne 00pa3zyeTcs Ipy THAPOIU3E O.-XJIOPIPOIHMOHOBON KH-

CJIIOTHI?

a) CH,-CH(OH)-COOH 6) CH3-CH(OH)-CHO
8) CH,(OH)-COOH r) CH,-CH,-COOH

TectupoBanue no Temam «lIITUUTIEHHBIE U TIECTUUWICHHBIE T€TEPOLUKIIBDY
Bapuant 1
1. Kakas u3 npuBeA€HHBIX GOPMYJT OTBEUYAET MUPPOITY?

a)INU 6)@ B)Q r) q)'u\' 36
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2. Kakoe u3 nmpuBeAEHHBIX BeUeCcTB neicTBUEM H,S mpu BrICOKOI Temiiepary-
pe MOHO IPEBPATUTH B THO(DEH?

3. Kakas u3 npuBeaéHHBIX POPMYJT OTBEUYAET LIUTO3UHY?

4. Kakoe u3 BellleCTB HAaMMeHee YCTOWYNBO K JEHCTBUIO KUCIOT?

5. Kakoii reTeponuki BXOAUT B COCTaB BUTamuHa PP?

X
| o)l | | |
L) oL A wid o)
H H H
NH,

o N ey oV TN o
o (Nj iyl L
H

H H
\N N
2 f Vs O ol 1
N N S N
H
a) mupposl  O) MUPUAWH  B) MUPUMHIUH T') MypyH

IIpumepsbl HHAMBHAYAJBHBIX 3aganuid (CP):
3amague 1Mo TeMe «AJIKaHbD)
Bapuanr 1
1. Kakoe n3 npuBeAEHHBIX HUKE HA3BAHUM 11 COCIMHEHUS
(CH3);C-CH(CH3)-CH(CH3), otBeuaer npasuiaam MIOITAK ?
a) METUJI-U30-TIPOTIUII-mpem-0yTUIMETaH
0) 2,3,4,4-TeTpaMeTUIITICHTaH
B) 2,2,3,4-Te€TpaMeTWINECHTaH
r) 2,2-TUMeTHI-3-U30-TIPOMHIOyTaH
2. Kakoii u3 mpuBeIeHHBIX HIDKE (PaKTOPOB CITIOCOOCTBYET MPOTCKAHUIO PaIu-
KQJIbHBIX MTPOIIECCOB?

a) TOJISIPHBIA PACTBOPUTEIb

0) oxJaxacHue

B) IPUCYTCTBHUE KUCJIOTHOTO KaTaiu3aropa

r) o0nyuenue Y O-cBeToM

3. BoccTaHOBIIEHME TaJOUIHOIO alKWia MOAUCTBIM BOJAOPOJIOM HPUBOJIUT K

YIJIEBOJAOPOAY, KOTOPBIM TaKXKE€ IMOJYyYaeTCA MPU IIEJTOYHOM IUIABIICHUUA HATpUE-
BOM COJIM BAJIEPUAHOBOM KHUCIIOTHI. ECIIM MCXOMHBINM TaJOUIHBIN AJIKWI MOJBEPT-
HYyTh peakuuu Bropma, To oOpa3zyeTcss CHMMETPUYHO  TOCTPOCHHBIN
M30MEp OKTaHa C YeThIpbMs NepBuYHbIMU aToMamu C. Kak Ha3bIBaeTCsa ajkuil, C
KOTOPBIM T'aJIOTEH CBI3aH B UCXOJIHOM BEIECTBE:

a) H-OyTHI 0) emop-OyTui
B) mpem-OyTui T) U30-0yTHNI
4. Ilpu neficTBUM HATPHUSA HA CMECh OPOMHUCTOTO M300yTHIIa H OPOMHUCTOTO 8MOp-
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OyTuia oOpa3yeTcsi CMECh TPEX OpraHWYECKUX coemnHeHni. Kakoe u3 4eThipex HuKe
Ha3BaHHBIX BEILIECTB HE SIBJASIETCS MPOAYKTOM PEaKINU?
a) 2,5-nuMeTuIrekcaH 0) 3,4-nUMeTUITeKCaH
B) 2,3-TUMETHITeKCaH r) 2,4-TUMETUITEKCaH
5. Kakas obmacth morsoiieHus XxapakrepHa ajis 1eopMallOHHbIX KoJieOaHu
cBsa3u C-H CHj-rpynn B UK cniekrpax?
a)1380cm ™ 6)1460cm ™ B)2900cm ™ 1) 1700 cm !

3amanue 1Mo TeMe «AJKEHBD)

BapuanT 1
1. HazoBute no Homenknatype MIOITAK coenunenue: CH,- (\: =CH-CH,
CH,- CH,
a) 2-3TUN0yTeH-2 0) 3-MeTWINEeHTeH-2
B) 3-METUJITICHTEH-3 r) 1,2-mumeTnn-1-3TuinsTuieH

2. CymectByeT 13 uzomepnsix rexkceHoB (CgHi,), HE cunTas yuc-
Mpanc-u30MepoB. YKaXKHUTE, CKOJIBKO U3 HUX MOTYT MPOSIBIISATH IUC-TPAHC-

U30MEPHIO:
a) 4 0)3 B) 5 r)6
3. I1o kako¥ peakiuy MOXKHO U3 ITPONUJIEHA TTOJIYYUTh U30IPOIHIOBBIN CIIUPT?
KMr+1O4 a)
H
CH,- CH=CH, —— 2

HBr B KOH B)

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

H,0

4. I3 ankeHa A mociie CIeAyIoel CEpru MPEeBpalIEHUN MOJIYYEH TOJIBKO YKCYC-
Heii anpaerua (CH3CHO). YkaxuTe NCXOIHBINA aKeH A.

A HBr E NaOH B O, r H,O CH ,CHO
CIUpT
a) MeHTeH-2 0) rexceH-3
B) OyTeH-1 T) 3TUJICH

5. B kakoit obnactu cnektpa [IMP nexar 3HaueHHs] CUTHAJIOB TUJICHOBBIX MIPO-
TOHOB?

a)4,5-6,5wm.1. 0)2,0-3,0 m.1. B) 6,3 -7,5M.1. r)1,3-2,5wm.1.

3amaHue 1Mo TeMe «AJTKUHED)
Bapuanr 1
1. CxoIbKO M30MEPOB UMEET alleTUIICHOBBIN yTiieBo10po cocTtaBa CsHg?
a) 3 0)2 B) 4 r)5
2. Kakoii aneTieHoBbIN yriaeBoA0po 1 00pa3yeTcs Mpu AeTUIPUPOBAHNUN
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3,4-numernnnenrena-1?
a) 2,4-TMMeTUINEeHTUH-1 0) 3,4-TUMEeTUITICHTHH-2
B) 3,4-AUMETHINEHTHH-1 r) 2,3-TMMETUIIECHTHH-2
3. Kakoe 3nauenue pK, xapakrepuo mis C —H cBsI3u B alleTUICHOBBIX YIJIEBOIO-
ponax?
a) 25 0) 33 B) 16 r) 28
4. YKaXHUTE UCXOJIHOE COSAMHEHNE A B CIICAYIONICH Cepuu IIpeBpaIieHuii?

.2 NaOH HC=CH_, NaNH, . CHil

CTIHpPT Cu,Cl, B MEeHTEeH- | -uH-3
a) 1,2-nuxmopOyTan 0) 1,3-nuxmopnporan
B) 1,2,3-TpuxsiopbyTan r) 1,1-nuxmopatan

5. Kakas moJtoca rorJionieHus XapakTepHa I BaJeHTHBIX Koyebanuii =C—H
CBSI3U B arleTHICHAX?

a) 3100 cm™1 6) 3300 cm™
B) 2600 cm™ r) 3400 cm™
3a,Z[aHI/Ie 10 TEMC «I[HGHBI»
Bapuanr 1
1. Yxaxwute narepsain noaocel nornomenuss C=C cBs3u B MK-cnekTpe queHoB.
a) 1600 - 1620 cm™ 6) 1650 - 1700 cm™
B) 1200 - 1220 cm™ r) 3000 - 3300 cm™

2. Kakue nueHsbl jgerdye BCTYIAT B PEAKIUI0 TPUCOCTUHEHUA?
a) TUEHBI C KyMYJIUPOBAHHBIMU JBONHBIMU CBSI3SIMU
0) IMEHbI ¢ U30JIMPOBAHHBIMU JTBOMHBIMU CBSI3IMHU
B) COMPSIKEHHBIC TUEHBI
I') BCE NIEPEUYUCIICHHBIC BBIIIEC TUITBI TUCHOB OJIMHAKOBO
3. Uro obOpazyeTcst mpu IEWCTBUM HATPHUS B YCJIOBHIX peakiinu Biopia Ha Xjmopu-
CTBIM aJIJINII:
a) Oyraauen-1,3 0) rekcagaueH-1,5
B) neHTaaueH-1,4 r) renraaueH-2,4
4. VI3BecTHBI ABa MPUPOJIHBIX MOJUMEpPA U30IIPEHA - KAYyUyK U TyTTanepya.
CKOJIBKO M30MEPHBIX MOJIMMEPOB MOXKET 00pa3zoBaThes B ciyyae 1,4-nmonume-
pusanuu 2,3-qumetnnoyraaueHa-1,3?
a)l 0) 4 B) 3 r)2
5. V3 kakoro UCXOAHOTO COeAMHEHUsI CUHTe3upyeTcst Oyranuen-1,3 o JleGene-

BY?

a) CH;- CH,-OH 0) CH;-CHO  B)HC=CH r)CH,=CH-C=C

3agaHue 1o TeMe «ApeHb»
Bapuant 1

1. CKOJIbKO U30MEPHBIX ApOMATUYECKUX OPOMONPOU3BOIHBIX COOTBETCTBYIOT
opyrro dhopmyne C;H;Br? a) 4 0) 6 B) 5 r)3

2. YKaxuTe NpoayKT ruapupoBanus 3 moasimu H, o-kcunona:

a) 1,4-IuMeTUIIIIUKIOTeKCaH 0) 2,3-1uMeTHITeKCaH
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B) 1,2-IUMETHIIIUKIOTEKCaH r) 3,4-TMMETUITEeKCaH
3. YrieBomopos oGeciiBeunBaeT OPOMHYIO BOJTY, TA€T PEAKIIMN C aMMUAYHBIM
pacTBOPOM OKCHJa cepedpa, MpU OKUCICHUHN 00pa3yeT OeH30iHYyI0 KucioTy. [Ipu
cokuraHuu 1 MoJist ero oOpasyercs 352 T yrIIeKHCIIoro raza. YKaxuTe Hanbosee xa-
pakTepHblie mojockl nmornomenus B K criekrpe 3Toro yriieBogoposa:
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 yriaeBoaopo10B: OpoMOeH301a, 7-0pOoMTOIyoJia U OpoMdITaHa
nojeicTBoBasiM HaTpueM. CKOJIBKO Pa3TUYHBIX APOMATHUYECKHUX YTIICBOIOPOIOB
oOpa3zyeTcst Ipu 3TOM?
a) 5 0)3 B) 8 r)6
5. Ykaxure apOMaTHYECKYH) |_clfzrpyKTypy:
I

CH
2 L 6)@ ¥ r)
CH CH,

2 [l
CH,

3ananue no teme «l anoreHonpon3BoaHbIe. CIUPTH U PEHOIIBD)
Bapuanr 1
1. K kakoii 3 HanMCaHHbBIX HUXKE (POPMYJ OTHOCUTCS Ha3BaHHUE
5-0pom-4,6-1umeTHn-5-3TrirenteH-3?

GHa
Br CH, C,Hs
C2Hs Br
Br CHs

2. B KakoM W3 NEPEUYNCIECHHBIX HUKE COEIMHEHUN Han0oJ1ee OJABUKEH aTOM
xjopa?
a) C2H5C1 6) (C6H5)3CCI
B) C6H5CH2C1 F) (CHg)gCHCI
3. ToiryoJ1 moABEPIIM XJIOPUPOBAHUIO HA CBETY M MOJYYNUIIU MOHOTAJIOTE€HIIPOU3-
BOJHOE A. 2-MeTuirekcas noABepriu OpOMUPOBAHHUIO Ha CBETY, OCHOBHOM MPOAYKT
peaxkuu 00paboTaar BOJHBIM PACTBOPOM HIENOUH, K TOTYYEHHOMY KUCIOPOCO-
JieprKaIieMy BEIIeCTBY NPpUOaBMIM METANIMYECKUI HATPUI U MIPOIYKT peakuuu 00-
pabotanu coenunenneMm A. Kakoe u3 coeilnHEeHUH NOIYYMIN TPU STOM?
a) 2-Metmi-2-(o-xaopdeHokCu)rekcad  0) 2-MeTiI-2-(m-xJ10pheHOKCH)reKcaH
B) 2-MeTui-3-(0€H3UIIOKCH )TeKCaH r) 2-MeTui-2-(0eH3MIOKCH )TeKCaH
4. CKOJIbKO TUKOB JOJIKHO HaOmoaaThes B criektpe [IMP mpem-OyTunosoro
cnupra?
a)l 0) 2 B) 3 r)4
5. Kakoii ciupt HamboJ1ee JIerKO AETUApaTUPYETCs?
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a) 2,3-muMeTna0yTaHo-2 B) OyTaHoII-2
0) 3-MeTnOyTaHO-2 ') IEHTaHOJ-

3amanue 1Mo TeMe K AMUHBD)

Bapuanr 1
1. Cxonbko n3zomMepoB uMeet amuH C4Hq 1 N?
a) 8 0) 6 B) 4 r) 10

2. K kakoMy THITy OTHOCHUTCSI aMHAH, KOTOPBIN JAET MAaIMHOBOE OKPAILIMBAHUE C
denondranennom u B UK criektpe umeet n8e cinadbie MOJIOCH MOTIOMICHHS B 00J1ac-
i1 3300-3500 cm*?

a) BTOPUYHBIX MPEACIbHBIX 0) NepBUYHBIX APOMATUUYECKUX
B) MIEPBUYHBIX MPEACIBHOTO psila  T') TPETUUHBIX
3. Kakyto ctpykrypHyto hopmyny umeetr amuH C4H13 N, ecim u3BeCTHO, 94TO OH ¢
a30THCTOMN KUCIIOTOW pearupyeT ¢ 00pa3oBaHUEM COOTBETCTBYIOIIETO cupTa’?
a) CH3CH,CH(NH;)CHj; 0) C,HsN(CHs);
B) CH3CH2NH C2H5 F) (CH3)2CHNHCH3
4. YkaxuTe npoayKT peakiuuu (X):

H2C\_/CH2 + NH3 X
0]
a) NH,CH,CH,OH 6) NH,CH,CH;
B) NH2CH2CH2 CH3 F) OH CH2CH3

5. Kakoil u3 HUKenpuBeACHHBIX aMUHOB OyAeT BCTymnath B peakiuto ¢ HNO»,
JlaBasi HUITPO30IPOU3BOJHOE?
a) N300yTHIIaMUH 0) METUIITUIIAMUH
B) mpem-0OyTUiIaMuH ') TPUMETUIIAMUH

3aganue o teme «OKCOCOEeTUHEHUS»
Bapuanr 1
1. IIpu okucnenuun kerona no [lonoBy moayyniau cMech YKCyCHOM, IPOIMMMOHOBOM,
M30MacCJIsTHOM ¥ M30BAJIEpUaHOBOM KUCIOT. KakoBa cTpykTypa keToHa?

a) 5-MeTHITeKCaHOH-3 0) rentaHoH-3

B) 5S-METUJIITEKCAHOH-2 ') 2-METHUJITeKCaHOH-3
2. YKaxxnuTe KOHEYHBIN NpoayKT [’ cienyromei cepun npeBpalieHnin:

Ag,0 MnCO 0
HaC~CH,-OH 5= N:’ﬁ» B B>

a) YKCYCHBIH aJIbJIeTU/1 0) alleToH

B) IIPOIIEH T') IPOMaHo-2
3. CKOJIbKO KapOOHWIBHBIX coeuHeHn umeroT popmyiy CsHygO?
a)3 0) 5 B) 7 r)9

4. Ykaxute 001acTh N — T IEPEX0/1a B SJCKTPOHHBIX CIIEKTPaxX KapOOHMIBHBIX
COEIMHEHUN (B HM):

2) 200 5) 300 B) 270 r) 240
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3ananue no teme «KapOoHOBBIE KUCTOTHI»
Bapuant 1
1. CkonbKO N30MEPOB UMEET Npe/iesibHAs OAHOOCHOBHAS KUCJIOTa COCTaBa
CeH120,?

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

2. Kakoe 13 nmepeunciIeHHbIX COSTMHEHUH aéT peaKInio cepeOpsHOTO 3epKaia’?
a) 1-ieHTuH 0) XJIOPUCTBIA METHIT
B) YKCYCHasl KHCJIOTa ') MypaBbUHAs KHCIIOTa

3. YKaxuTe KOHEUHBIA NPOAYKT, NOJIYYEHHBIN B PE3YyJIbTATE MOCIEI0BATEIBHBIX
MIPEBPAIICHUNA: PU ACHCTBUN HA OPOMUCTBIN 3TUJ ITUAHUCTOTO KK, OMBUICHHSI,
NEHCTBUS MATUXIOPUCTOTO ocdopa v, HAKOHEII, STUIIaTa HATPUSL:

LOH _O
a) H3C'CH2 C:OC2H5 6) H3C CH C/
CoHs Cl “OCH3
o)
B) H3C-CH,-CZ <Gl r) H3C—CH2—(|Cj:—OC2H5

4. Kakoe BeiecTBo (4) MOJyduTcs B pe3yabTaTe CEpUM MPEBPaICHUI:

Imon.H,O NaOB HNO
— @) (4)
a) U300yTUJIOBBIN CITUPT 0) n300yTHIIaMHUH
B) U30IPOINMUIIOBBIA CITUPT I') 2-HUTPONPOIIaH
5. B kakoii oonactu UK cnektpa nornomaer OH-rpymnmna B kucnorax?
a) 3000 cm™ 6) 1700 cm™ B) 1650 cm™ r) 1300 cm™

3amanue 1mo teMe «JInnmuap»
Bapuanr 1

1. Vka3ars popmyny aumeruindranara — peneiyieHTa, OTIyTMBaIOIIETr0 HaCeKO-

MBIX:
CHZC OCH, CHZC OCH; ™7 "CH,CHy c O-CHj

2. Ykaxure q)opMyJIy BemectBa coctaBa CoHgO,, eciin n3BECTHO, YTO OHO CyIIIE-
CTBYET B BUJI€ IByX T€OMETPUUECKUX U30MEPOB; B3aUMOICHCTBYET C BOJHBIM pac-
TBOPOM ILEJIOYU C 0Opa30BaHUEM COJIM; CO CIUPTOM 00pa3yeT CIOKHBIN 3Pup, a mpu

OKHCJIICHHUU — 6€H30ﬁHYIO M MIaBCIICBYIO KUCJIOTHI.
HC=CH,

@CHZCHZ
a) 6) B) r)

- —CHC- -0-CH=CH
Ho-C36 CH=CHC-OH g 0 2 8
3. MaprapuH npencTaBisieT u3 ceos:

a) SMYJIbCHUIO TUAPOTEHU3UPOBAHHOTO PACTUTEIIHLHOTO XUpPa
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0) AMYJIBCHUIO THIPOTEHU3UPOBAHHOTO JKUBOTHOTO KHUPa
B) AMYJIbCHIO CIIEUAIBHO CUHTE3UPOBAHHBIX TPUIIULIEPUIOB HEMPEIETbHBIX
KapOOHOBBIX KUCJIOT
I') SMYJIBCUIO IPUPOIHBIX HU3KOKAUECTBEHHBIX KUPOB
4. Kakoe Ha3BaHME COOTBETCTBYET COEIMHEHUIO CO CIEAYIOLIEH CTPYKTYpHOU

bopmyon?
a) METUJIMETaKpHUIaT 0) MeTakpuI0OBast KUCIOTa
B) METHJIOBBIN AU aKPUIIOBOM K-Thl  T) METHJIOBBIN d(UP KPOTOHOBOU K-ThI

H¢ 9

5. CocTaBbTe ypaBHEHUS PEaKIMil, MPOTEKAIOIINUX IO CXEME:

H,C—CH, + -H.O

N HCN A H,O, H L X

Kakoe 13 nmpuBeICHHBIX Ha3BaHUW MTPUHAICKUT BeliecTBy (X)?
a) STUJIOBBIA CIIUPT 0) alleToH

B) aKpUJIOBas KUCIOTa I') YKCYCHBIH aJIbJIeT U/

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

Bapuanr 1
1. Yrto nmosydutcs nMpy HAarpeBaHUM [B-OKCUMACIISIHON KUCIOTHI?
e 0 OH e
H,C=CH-CH,-C”  H3C-CH=CH-C’ H3C-C|2H-(|3H2 H3C-CH-CH,-C”
OH OH o)
a) 6) B) O7C0 H.c-cH-CH,-C

OH O
2. YKa)HTe CTPYKTYpPy COCIMHEHUS COCTaBa CGIEI)1203, MMEIOLIErO JIBa ONTHYE-

CKHMX U30Mepa, 00pa3yroliero ¢ OCHOBAHUSIMU COJIM, JIETKO JAIOIIETo PU HarpeBa-
HuM coeguHenune cocraBa CgH00,, KoTOpOE OKUCsIeTcs B KUciaoM pacTBope KMnQOy
B CMECh M30MAaCJISIHOM U 1IaBEJIEBOM KUCJIOT.

HO CHy g HC OH o
2) HyCCH, CH-CH'CZ 6) HsCCH CH-CH,C 5
OH o OH OH O
B) HyC CHCH CZ, r) CH,-C-CH, C-CH,
CH, OH CH,

3. Kakoe coequnenue (/1) obpazyetcs mo cieayronieit cxeme?

H,O Cl NaOH
Srunen —HBI KCN 27 B2
A b—=% B o~ A
a) TJIMKOJIeBask KUCJIOTa 0) 0-OKCUIIPOIMOHOBAs KHCJIOTA

B) f-OKcUMacIsiHasi KUCIIOTa  T) B-OKCHUIIPOIMOHOBAST KUCIOTA

4. Kakoil U3 puBeICHHBIX HUKE CTEPEOM30MEPOB HE MPOSABIISIET ONTUYECKON aK-
TUBHOCTH?
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O: /OH O: ’OH
Osc-oH HLoH et HoH
a) HTLOH 6) B) H+0H r)
) H——OH HO——H
H,C-OH H,C-OH 1
HO-C=0 HO-C=o

5. Kakoe coenuHeHune nojiydaercsi Ipyu HarpeBaHUM [3-OKCOBaJIEpUAHOBOM KUCIIO-
ThI?
a) JIaKTOH  0) TMMETUIKETOH B) JaKTaM  T) METHJIDTHJIKETOH

3ananue no teme «Caxapa»

Bapuant 1
1. Kako# npoAyKT NOJy4YUTCA MO CIEAYIOLIEN cxeme?
,0
CiH
H—-OH HCEN ~  H,O,H"
HO—-H A b —Ho~B
H,C OH
H
a) HOCH ,-CHOH-CH-CHOH-CH-OH 6) CH,OH-CHOH-CHOH-C=0
- o —!
B) CH,OH-CH-CHOH-CHOH-C=0 M)CH,OH-CHOH-CH-CHOH-C=0
- o —! \ 0

2. Kakoe coennHenue o0pasyercst Ipu JEHCTBUM Ha ajlbJIOIIEHTO3Y
amMaJibraMbl HaTpus?
a) MEHTUT 0) OKCUM  B) TPUOKCHUIIIyTapOBas KUCJIOTAa  T') 03a30H
3. Hanumure CTpyKTYpHYIO (POpPMYITY T€KCO3bI, 3Hasl, YTO OKCUHUTPUII,
MTOJTYYEHHBIN U3 HEE TPU ACMCTBUM CUHUIBHOM KHUCIIOTHI, IOCIIE THAPOIIU3a
Y BOCCTAHOBJICHUS MOIMCTOBOAOPOIHON KACIOTON TAET 2-METHITEKCAHOBYIO KHCIIO-

TY:

a) ppykKTo3a 0) caxapo3za B) TJIIOKO3a I') JaKTO3a
4. Kakoe Ha3BaHHE COOTBETCTBYET JJAHHOU CTPYKTYpHOU hopmyie?
HO—L-H a) o, D -ranaxroza
Hg::aH o 0) B, D-dbpyxTo3a
HO—-H B) 3, D-ranakrosa
H r) a, D-¢ppykTo3a
CH,OH

5. Onpenenute ctpoeHue BemiecTBa coctaBa CgHy,0s, eciiu oHO Mpu HarpeBaHUU
C pa30aBICHHON CEPHOM KUCIOTOM 00pa3yeT a-MeTiidypdypost, TP OCTOPOKHOM
OKHCJICHUH NpeBpamaercs B 2,3,4,5-TeTpa0OKCUTE€KCAaHOBYIO KUCIIOTY, AT pEaKIUIO
cepedpstHOTO 3epKana?

CH-CH /O /O /O /O
] C<H C-H C-H C=H
ned  oczO PcHoH OCHoH  ®CHOH  TCHOH
¥ "~Nq77 7TH  CHOH CHOH CHOH CH,
a-mMeTundyppypon CHOH CH, CHOH CHOH
CHOH  CHOH  CH, CHOH
CH, CH,OH  CH,0OH  CH,OH
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3amanue 1o TeMe K AMUHOKHUCIOTHI U OEIIKIY
Bapuant 1
1. Kakre aMMHOKHUCIIOTHI BXOJISIT B COCTaB MPUPOTHBIX OCITKOB?

a)D, a o)L, a B) L, B r)L,y

2. YkaxuTe mpoaykT peaknud (X):

NH, OH H
HyC—CG~COOH A i X
0]
a) CH{OH)CH,—CH,-COOH 0) HZCIZ—CHZ—CHZ'COOH
NO, HN—N=0
|
B) CHy(NH,)- CH, CHCOOH r) CHANOz) CH,CH; COOH
3. YKkaxuTe NPOayKT TEPMUUECKON JAeTHApATAI[MN BaJIMHA!
0 0
a) H3C—CIIH—Cf 6) H3C_CH2'C\¢
No O NH,
o) 0
5) HyC~CH,~C7 r) ch—(l:H—cf
OH NH, OH

4. Yxkaxunre IIPOAYKT, HOHy‘IaeMHﬁ IIpu IICﬁCTBPIH a30TUCTOM KHUCJIOTHI Ha
CH,(NH,)CH,CH,COOH:

HyC

H
a) ~ CH-CH,-NH, o), C,CH-HC\/ /\CH-HC\/CHS
HsC 3 NH-C{ CH,
0
HyC Q P
5 8t HaC. "c—0-C’ .CHs
) Hyc CH G r) ° CH-HC[ “CH-HC|
HsC NH, H,N CH,

5. Kakol peareHT mpuMeHsIETCSA U1 3aIIATHl aMHUHOTPYIIIBI B AMUHOKHUCIIOTAX ?
a) 3TaHo 0) YKCYCHBIN aHTUIPH]T
B) xJIopoKuCh docdopa ') a30TUCTas KUCIOTa

3aganue no teMam «lIsTuaiennpie rerepouukibl. [llecTuuneHHbIe reTeponnK-
JIBD)

Bapuanr 1
1. Kakoe coenunenue (X) oOpa3yeTcst B pe3yJibTare CIASAYIOMNUX PEaKIIUM:
: : X
&ty AlOst°C Al,0,; t°C
CoHg OH C,oH;5 OH
a)|| | 6)[ | B)| | Nl |
0~ CaHs s~ CaHs N~ CoHs s~ NH;

H
2. Pacmonoxxure CJICOYIOIUEC COCAMHCHUS B PAd 1O VﬁbIBaHI/IIO OCHOBHOCTH.

o ) @@ @(Nj ank,
H H
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a)2>4>1>3 0)3>4>2>1
B)4>1>3>2 r1>3>4>2

3. Kakas u3 npuBeIEHHBIX CTPYKTYP HE SIBIISETCS apOMaTHUECKOM?

o ool ) ol ] ol
N i N

N

H H
4. YKaxuTe MPOAYKTHI MOJHOTO THApOH3a 3-ypuauiaMoHodocdara:

HO- CHZO Q HO- CHzo NH;
+ H PO, + + H,PO, + f\
@ \ Q A

OH OH
0 NH
HO- CHzO OH \ HO- CH20 2
)\ k
OH OH OH

5. IIpon3BOAHBIM KaKOTO TE€TEPOIMKIIA SBJISETCS BUTAaMUH PP?
\N N N
o3 oY o) o
~ ~
N 7 N N !
H H

Bonpocsl k py0e:KHBIM KOHTPOJBHBbIM padoTam

=

CuHTe3npoBats 1o peakuuu Bropia n3o0yTaH.

2. Ykazarb omOKy B Ha3BaHUU U JaTh NMPABWIBHOE HAa3BaHUE 2-3TUJI-6-
U30IPONMITEKCaHa.

3. Hammcarsp Bce nzomepsl yriaeBoaopoa o6pyrro-popmyins CsHig ¢ oTKpBITOM

LEMbI0, Ha3BaTh UX o HomeHkiarype MIOITAK.

Hanucate peaknuro Kydeposa st nentuna-1.

Hanucate peakuuio 1,2-nuOpomnponana ¢ METANTIMYECKUM LIUHKOM.

Kak 3 amerunena npu moMoIy HEOPraHMYECKUX PEareHTOB MOTYYUTh H.-

OyTtan?

B

o o

1. HpI/I IIOMOIIIM KaKNX XUMHNYCCKUX peaKI_[I/Iﬁ MOKHO OTJIMYUTH 3THUIIACTUIICH OT

TUMeTWIaleTmwieHa?
8. HazBatb coequnenue no Homenkinarype FOITAK:
CH,
H3C—CH:CH—(|3H—C—CH3
CH CHy
/N
H,C CHg

9. Hanwmcarb peakiuio noJiMMepu3aliy MponuieHa.

10.Hamucatp peakuuro ajisi IeHTHHA-2.



11.YT0 mosy4nTcsi IpH B3aUMOJCHCTBIHN CMECH MPONMIOPOMHUIA U H.-
OyTmiOpoMua ¢ HaTpueM?

12.Ha3Bats coenunenue no Homenkiaatype MIOITAK:

HaC
HsC——C=—=C——CH-CHj,

13.Yto obOpa3zyercst npu HUTpoBaHuU 1o KoHOBaNoBy yrieBoiopoja 2-
MeTui0yTaHa?

14.YT0 mosryuuTcs IpU peakui H. OpOMUCTOTO MPOIUiIa CO CIIUPTOBBIM PaCcTBO-
pom mignouun?

15.CKOJIBKO pa3IMYHBIX COETMHEHHUN MOTYYUTCS IPU MPUCOEAUHEHUH OJJHON MO-
nexynsl HBr k uzonpeny? (YciioBus pa3inyHbIe).

16.Kakue yriaeBoaopo ikl 00pa3yroTcs P MOTHOM BOCCTAHOBIICHUN
H.OyTHJIOBOT'O CIIMPTA, alleToHa?

17.CunTe3upoBats 1o peakuuu Bropua 2-MeTmirekcas.

18.Hamucatp peakiuio noauMepu3anuu 0yTarueHa.

19.Hanucatpb cTpyKkTypHbIE GOPMYJIbI U HAa3BaTh U30MEPHI alleTUIICHOBBIX yTJe-
BosiopoaoB C,4Hg.

20.Kakoii yriaeBo1opoA MoIy4duTcs, eciu Ha 3,3-1umMeTmioyTeH-1 noaeicTBoBaTh
OpoMOM, a 3aTeM U30bITKOM CIIUPTOBOIO PacTBOpA WIENOUU?

21.HazBatb coequnenue no Homenkinarype MIOIMAK:

CHj
HC==C—CH=CH—C—CH,—0OH
H,C—CHg

22.Yt0 00pa3yeTcst MpH BOCCTAHOBIEHUH OPTO-(DEHMITYKCYCHOM KHCIIOTHI C MO~
MOUIBIO OJIOBA U COJSTHOM KHUCIIOTHI?

23.YTo moMy4YHuTCs MPH IeTHaApaTaluy 2-MeTUITeHTaHoma-37?

24 .13 6yranauona-1,4 nomyuuts 1,4-mubpoMOyTaH.

25.13 stunben3ona noayyuTh napa-aMUHOITUIIOCH30JI.

26.13 6eH30I1a TTOJTYIUTh TAITMKIOTEKCHIT ( QQ ).

27.Kaxkoe BermiecTBo 00pa3yeTcst mpu OKUCIEHUU KUCIbIM pactBopoM KMnO, ma-
pa-aTuITUIOeH3051a?

28.13 Kakoro HUTPOCOEIMHEHUS U B KAKUX YCIOBUAX MOKHO TIOJIyYUTh OCH3MIIA-
MUH?

29.13 nponuiaoBoro cnupTa MOJIyYUTh MPONMIN300yTHIIOBBIN hup.

30.Hanucatb ypaBHeHHE OKUCIICHUS XJIOPUCTOTO ajutniia o Baruepy.

31.I1pucoeAMHUTH BOAY K MEHTEHY-2, Ha3BaTh KaTajlu3aTop.

32.13 nponuieHa Noay4YruTh U30MPONUIOBBIN CIUPT, MpOonaHaAnoi-1,2.

33.Hanucarb peakiiuu OpoMUpOBAHUS U HUTPOBAHUS aHU30Ja (C 00pa3oBaHUEM
MOHO3aMENIEHHBIX ).

34.11onyuyuTh AMATUIIOBBIN Qup (IAByMS crioco0aMu).

35.13 HuTpoOEeH301a MONYyYuTh MeTa-(heHUIECHIUaMUH.

36.Hanucath B mopsiike BO3pacTaHUs KUCIBIX CBOMCTB: (PeHOJI, BOY, OPTO-
HUTPOGEHOJI, MUKPUHOBYIO KUCIOTY, TITULIEPHUH, METAaHO.
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37.Kax Boiienuth eHOJ U3 CMECH ero ¢ OeH3MIIOBRIM cipToM? HamucaTs ypas-
HEHHUE peaKkluu.

38.Kako# mpoyKT MOJy9IUTCsI PU ACHCTBUN METaUTMUECKOT0 HATPHUS HA HOIH-
CTBIN OeH3mI?

39.'maponu3oBaTh BTOP.OPOMUCTHIN OYTHII BOJHON MIENOYBIO U HA3BaTh MOJY-
YEeHHOE COEMHEHUE.

40.13 GeH3o1a MOJy4IUTh aHU30JI.

41.V13 meTunaneTuieHa noiay4uTh o.-opomaneron; opomodopm - CHBTrs.

42.0xucauth ieHTaHoH-2 1o [lomoBy.

43.TlomyunTh OPOMAHTUAPHUT OL-OPOMYKCYCHOM KHUCIOTHI U3 ’TAHOBOUW KUCIIOTHI.

44 HanucaTh aJIbJI0JIbHYIO U KPOTOHOBYIO KOHACHCAIUH JJIs1 2-METHIINPOTaHaIs.

45.Kakoit mpoiyKT o0pa3yercs, eclid K 3THIOBOMY 3(DHUpPY MPOMUH-2-0BOM KHUCIIO-
Tl 10OaBuThr HBT.

46.113 6eH3oma Mmoay4duTh aneToGpeHoH (MeTUI(ESHUIIKETOH ).

47.Kakoe coeiHEeHUE 00pa3yeTcs pu 00padOTKE Ha XOJI0/1y U30BAJIEPUAHOBOTO
aJbJECTH/1a BOJAHBIM PACTBOPOM IIENOUN?

48.YT0 MOIy4YuTCs MPU HArpeBaHUH 2-OKCHOYTaHOBOM KUCIOTHI?

49.U3 renTa”as NOMyYUTh TENITAHOM-2.

50.ITomyunTh (PEHUITYKCYCHYIO KHCIOTY U3 OCH3MIXJIOPHIA.

51.Hanucars konaencanuo KisiiizeHa ajst 3TUI0BOTO 3(upa H30MacasTHON KU-
CJIOTBHI.

52.13 ¢heHuIyKCyCHOro albJeruaa noiayduTh (eHUIaeTUICH.

53.U3 macistHOM KUCIOTHI MOJTYYUTh JUIPOIUIKETOH.

54. 13 nponruoHOBOTO alIbJETU/Ia MOTYYUTh OKCUM, EeHUIITUIPA30H, OUCYIbPUT-
HOE MPOU3BOIHOE, IIMAHTUPHH U alleTallb METUIIOBOTO CIUPTA.

55.HasBatb coequnenue no Homenkinarype MIOIMAK:
O Cl O

l

HyC—C—HC——C——CHy
56.13 xakoro cnvpTa mpu OKUCIIeHUU (yCIIOBUS) 00pa3yeTcs METUIITHUIKETOH?

57.Ha3Batb coequnenne nmo HomeHkiaarype MIOTTAK:

CH, Cl
P
Cl—CH,—C=—=C—C
N

H
58.13 aqunMHOBOM KUCIIOTHI TTOJTYYUTh ITUKIIONICHTAHOH.
59.13 nponuieHa NoJyYnuTh XJIOPAHTHAPUI H30MACITISTHOW KHUCITOTHI.
60.Hammcats peakiurio:
(0]
4
<C/f,:§,:'j + HBr
N\
(6]

IIpumep OusleTa UTOrOBOM KOHTPOJIbHOM padoThl Mo Temam 18-21

H,C——C

buaer 1
1. HanummTe CTpyKTYpHYIO GOpMYITY AMOJIEOCTEAPUITIIULIEPUHA

2. CKOJIBKO ONTUYECKUX U30MEPOB CYIIECTBYET JJIsI COSTUHECHUS
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3. Hanummure ctpykTypHyto dopmyiny o, D-rimrokonupano3sl no duiiepy u mo
Xeyopcy

4. CUHTE3UpOBATH IUMENTU] ATAHWITIUIUH

5. Hammmwmre peakuuro: nupuaus + HI—

Bonpocs! Kk 32a4éTy o AucHUILINHE «XHMHD» (2-1 ceMecTp)

HonHas u KoBaJeHTHAs CBA3U B OPraHUYECKUX COCTUHEHUSX.

KoopauHannoHnHas 1 CEMUTIONSIpHAS CBSI3U.

HomenkiaTypa opraHu4ecKux COeIMHEHU.

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

Terpasnpuueckas Mogenb atoma yraepoaa. Teopus ctpoenus: bytieposa.

CTpyKTypHas ©30MEpHs U U30MEPHSI TTOJTOKCHHS.

NuaykTtuBHBIN 3QDEKT U 3PPEKT conpsiKeHUs.

Anxanbsl. HomeHnknaTtypa, puznueckue cBoMCTBa, METObI MOTYYEHUSI.

. XMMHYECKHE CBOMCTBA AJIKAHOB.

10. MexaHu3MBbl paguKaIbHBIX PeaKuil (paIuKaaIbHOE TaJOTCHUPOBAHUE U CYIIb-
dboxopupoBaHue)

11. AnkeHnsl (3TUJICHOBBIC YTIEBOAOPOIbI), T-CBsA3h. HoMeHKIaTypa, pusznyueckue
CBOMCTBA, METO/IbI MTOJIYUYEHUS.

12. TlpaBuno MapkoBHukoBa. VIckitoueHus U3 3TOTO MpaBuia (MEpeKUCHBINA -
dext Xapaia, npucoeAMHEHUE K 0, B-HEMpeaeabHbIM KapOOHWIHHBIM COEIH-
HEHUSIM).

13. DnexTpoHHas MpHUPOAA ABOMHOW CBsI3U yriepon-yriaepos. L{uc-tpanc uzome-
pUs DTUIICHOBBIX YTIIEBOIOPOIOB.

14. Xumuyeckue CBOKWCTBA aJIKEHOB.

15. Ankunbl. HoMeHknarypa, crnocoObl ojydeHus. XUMUYECKUE CBOMCTBA.

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

17. JIlueHoBble yriaeBoAOPOIbl. DINEKTPOHHOE CTpoeHUEe. MeTo bl MOTyUYeHu .

18. PeakimonHas crmocoOHOCTh JMEHOBBIX YIIIEBOAOPOAOB B PEAKIUAX MpPUCOeE-
JTUHEHUS.

19. Tlonumepu3zanus anKeHOB U JUEHOB. [IpUpOIHBIN U CHHTETHYECKUN KaydyK.

20. ApomaTtudeckue yriieBoopojsl. CTpoenne 6eH301a. ApoMaTHIHOCTh. MeTo-
bl TIOJTyYEHUSI TOMOJIOTOB O€H301a.

21. Peakiuu sneKTpoPMIBHOTO 3aMelleHus (Ha MpUMEPe COCIUHEHUI apOMaTh-
YECKOro psifa).

22. Teopust 3aMeIIeHUS] B apOMAaTUYECKUX COCTMHEHMSIX. Peakiu 35ekTpoduib-
Horo 3amenienus. OpueHTanTsl | poaa (opTo-, mapa- OpUEHTAHTHI).

23. Teopus 3amelieHusl B apoOMaTHYECKUX COeAUHEHUsIX. Peakiuu 35eKTpoduib-

Horo 3amenenus. OpuentanTsl || poga (MeTa- OpUeHTaHTHI).

oCcoNOOR~ODE
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24. MexaHu3Mbl OPTaHUYECKUX PEaKUUi — 3aMellleHre, MPUCOeINHEHUE, OTIIEeTI-
JICHHE.

25. I'anorennpoun3Boanbie. CriocoOb! moayyeHusl. XUMHUECKHUE CBOICTBA.

26. Peakniuu HyKJI€O(UIBHOTO 3aMelleHus (Ha MpUMEpPE PEaKIMOHHOW CIOCO0-
HOCTH MOHOTQJIOT€HIPOU3BOIHBIX alu(aTUYECKOro psija).

27. Cnuptel. Homenknarypa. @usndeckue CBONCTBA, METO/IbI TOTYyUCHHUS.

28. Cnuptbl. u3nyeckre 1 XMMUYECKUE CBOMCTBA CITUPTOB.

29. ®eHounbl, METONIbI ToJydyeHus. PeakunonHas crnocoObHocTh. CBOMCTBA OKCHU-
IPYIIIBI.

30. CiocoObI TIONTYyYeHHUSI M PEAKIIMOHHAS CIIOCOOHOCTh aMHHOB.UeTBEepTHUHBIE
aMMOHHUEBBIEC OCHOBAHMSI.

31. Amunsl. Homenknatypa. XuMuueckue CBOMCTBaA.

ApoMatudeckue aMHUHBHI (Moy4eHne, Gu3nyecKne 1 XuMUIeCKHe CBOMCTBA).

32. KuciaoTHOCTh U OCHOBHOCTh OPTaHMYECKHX COCTUHEHHH Ha MPUMEPE CIIHP-
TOB, ()EHOJIOB U aMUHOB.

33.Anpaeruapl U KeToHbl. HOMEHKIaTypa v METO/IBI TTOTYUEHUS.

34. Xumuueckue cBOMCTBA aJIbJIETHI0OB U KETOHOB.

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

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

37. [Ipou3BogHbIe KApOOHOBBIX KHUCIOT. D(DUPHI, aHTUAPUIBI, XJIIOPAHTUIPHUIBI,
HUTPWIbI, aMHUIbl. PJ1b aMUIHOM CBSI3U B OEJIKOBBIX MOJIEKYJIaX.

38. KapOoHOBBIE KHUCTOTHI. DIEKTPOHHOE CTPOCHHUE KapOOKMIBLHOW rpymnmbel. Me-
3oMepust aHnoHa. CrocoObl MoTy4YeHus: KApOOHOBBIX KUCIOT.

39. JlukapOoHoBbIe KUCHOTHL. Lluc-TpaHc m3omepus HempeaeNbHbIX KapOHOBBIX
KHCTIOT.

40. JIByXOCHOBHBIE KapOOHOBBIC KHCIOTHI. MajOHOBBIA 3pup. ApoMaTHueCKue
nvukapOoHoOBbIe KUCIOTHI. JIaBcaH (Tepuien). Jlumerundraar.

41. HenpenenbHbie KapOOHOBBIE KMCIOTHI U UX MPOU3BOHBIE.

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

43. OKCUKHCIIOTHI, Ki1accuuKaius, crocoObl MOJIyYeHHs, CBOMCTBA, OTHOIICHUE
K HarpeBaHU10, JTAKTU/IbI, TAKTOHBI.

44. Anpaeruio- U KeTO-KUCIOThl. AIETOyKCYyCHBIN »¢up. Tayromepus. Peakuu-
OHHAs CIIOCOOHOCTh TAyTOMEPHBIX (HOPM.

45. KeToKuCnoThl, KETO-€HOJIbHAsg TayToMepus. MeTonabl moixydeHus: o- u - ke-
TOKHUCIIOT.

46. OkucneHne OPraHUMYeCKUX COCTUHEHUN Ha MpHUMEpE alKeHOB, aIKHJIAPEHOB,
KETOHOB.

47. BunHble KUCIOTHL. OnTHYECKass U30MEpHUsI COSTUHEHUHN C IBYMSI aCHMMETPH-
4ecKUMH aTomamu yriepona. Jwmactepeomepsl. I[IpoekiuoHHbIe (GOpMYITBI
dwuinepa.

48. Ontuueckas u3zoMepusi. ACUMMETPUYECKANA aTOM yriepoja, aHTUnoabl. Pa-
LIEMAThI U UX CBOMCTBA.
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49. Caxapa, knaccuuxanus. PacripocTpanenue B npupoje U ux posb B Heil. Pe-
aKIIMU MOHOCAXapHJIOB.

50. Xumuueckue cBoiicTBa MOHOcaxapuaoB. OTneabHbIC MPEACTABUTENU MOHO3:
D-rmoko3a, D-ranakro3a, D-¢pykro3za. Butamun C. ['nuko3umpi.

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

52. Tucaxapuasl. ManbsTo3a, 11e/1100103a, caxaposa, JaKTo3a.

53. Konduryparnus. ['enernueckue psijibl U crepeonsomepus caxapoB. Lukinue-
ckue popmbl. [ToHsATHE KOTBYATO-TIETHON TAYTOMEPHH.

54. BricokoMonekysipHble nonaucaxapusl. Kpaxman. Lemmono3sa.

55. Amunokucnotsl. Kimaccuduxarusi, METoIbI MOTYYCHHUS.

56. ®U3UKO-XUMUYECKHE CBOWCTBA U PEAKIIMOHHAS CIIOCOOHOCTh aMUHOKHUCIIOT.

57. OTHOLIEHNE aMHHOKHCIIOT K HarpeBaHuto. OTIeNbHbIE NPEICTABUTENN aMHU-
HOKHCJIOT. 3aMEHUMBbIE M HE3aMEHUMbIE AMHUHOKHUCIIOTHI.

58. IlomunenTuasl U OENKOBBIE BemeCTBA. MeETObl MOTYYCHHS TOTUTICHTHIHOMN
CBSI3H.

59. KadecTBeHHBIC peaklini HA AMHUHOKHCIIOTBI U OCIIKH.

60. 'erepouukiel. ApomarnuHocts. [Iupuaun. Munon. Perynstopsl pocTa pacre-
Huil. OCHOBHOCTb. [TupyMHUIMHOBBIE U ITyPUHOBBIE OCHOBAHMUS.

61.I'ereponukiibl. Knaccudukamus, apomarudnocts. [luppon, dypan, THodeH.
[TonsiTve 0 CTpOEHNUHU TE€MHUHA U XJIOpOPHILIA.

62. IlsaTnunenHble rerepoukibl. ApomatnyHocTb. OcHOBHOCTD. [Iuppo:, ¢ypaH,
THO(EH, B3aUMHbIE TIEPEXO/IbI.

63. HyxiiennoBsie kucnotsl, noustue o ctpoeranu JJHK u PHK.

64. Bomopoanas cBsizb. Ee poiib B CTPYKTypH3alui OHMOTEHHBIX IMOJUMEPOB —
OENTKOB ¥ HYKJIEHHOBBIX KUCIIOT.

65. Ctpoenue, cBolicTBa, mepepaboTKa U MPUMEHEHHUE KUAKUX U TBEPJIBIX KHUPOB.

66. Jlumuaer. XKupel. Ponb CH0XKHBIX TUOUAOB B (OPMUPOBAHMM KIETOYHBIX
MeMOpaH.

67. ®U3UKO-XUMUYECKUE METO/Abl HCCIEAOBAHUSA CTPOEHHUS OPraHUYECKUX Be-
IIECTB.

68. [lonsiTe o repOUIMIaX, X BAKHEUIIINE TPEICTABUTEIIN.

69. IlonsTue o pyHTHITUAAX, pEIICITICHTaX, aTTPpaKTaHTaxX.

70.ITonsaTre 006 UHCEKTUIUIAX, UX BAXKHEHIIINE MPECTAaBUTEIH.

6.2. Onucanune noka3areseil 1 KpUTePUEB KOHTPOJIS yCII€eBA€MOCTH, ONTUCAHHNE
IIKAJ OLleHUBAHMS

JIJist OlleHKW 3HAHWW, YMEHHM, HaBBIKOB M (POPMUPOBAHUS KOMIIETCHIIUU TIO
TUCITUTUINHE «XUMHS» MOKET MPUMEHSATHCS Oa/IbHO-PEUTHHrOBas CHUCTEMa KOH-

TPOJIA U OLCHKH YCIIEBAECMOCTHU CTYACHTOB.

B ocHoBy OamnbHO-peiiTuHroBoi cucteMsl (BPC) monoxeHsl IpUHIUIIBI, B COOTBET-
CTBUU C KOTOPHIMU (POPMHUPOBAHUE PEUTHHIA CTYICHTA OCYILIECTBIISIETCS B XO/I€ Te-
KYIIET0 ¥ IPOMEXKYTOYHOTO KOHTpOoJIsl 3HaHui. CTyieHT, HaOpaBLIui B TEYEHHE Ce-
MecCTpa Npyu OCBOEHUH JAUCLMIUIMHBI HEOOXOIMMOE JJI aTTeCTalluy KOJIMYEeCTBO Oaj-
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JIOB, TTOJTy4YaeT IK3aMEHAITMOHHYIO OIEHKY B 1-M cemecTpe, a TakKe 3a4eT BO 2-M ce-
MECTpe Mo 0aTbHO-PEUTHHTOBOW CUCTEME.
BanibHO-peHTHHIOBAasI CTPYKTYpa OLIEHKHU Ha ’k3aMeHe (1 cemecTp):
3amura gabopaTopHbix padbot — 70 6amios (7 pabot % 10 6anioB)
BrinmonneHne WHAMBUYATbHBIX JIOMAIIHUX 3aJaHuil — 25 GamwioB (5 3amaHuit X 5
0aJLII0B)
KonTtpoabsubie padoTsl — 40 6ai110B (4 KOHTPOJIbHBIE pabOThI X 10 6aioB)
Omnpoc o Temam 1 — 3 — 20 6amnoB (1 komwtokBuyM X 20 6anioB)
MakcuMainbHas cymma 0amioB: Spax = 70 + 25 + 40 + 20 = 155

Tabmuma 7
Mkana JK3aMeH
OIleHUBAHUS
132-155 OTJINYHO
109-131 XOPOIIIO
78-108 yIIOBJIETBOPUTEIHHO
0-77 HEYJIOBJIETBOPUTEILHO

[Ipu Hecornacuu ¢ OIEHKOM MO 0aIbHO-PEUTUHTOBOM CUCTEME CTYACHT UMeE-
€T MPaBO Ha cAavy 3K3aMeHa M0 TPAJAUIIMOHHON CUCTEME.

KpuTtepun onennBaHusi pe3y/jibTaToB 00y4eHus (IK3aMeH)

Tabmuma 8
Ouenka Kpurepuu oueHnBanus
Bricokuit ypOBeHb OI_IeHKy «OTJIHUYIHO» SaCJ'IY)KI/IBaeT CTyI[CHT, cCJin 6LIJ'I JaH UCUCPIIbI-
«5 » BaIOHII/II\/JI OTBCT HaA TCOpCTI/I‘IeCKI/Ie BOHpOCBI C HC3HAYUTCIIbHBIMH HECI10-
(OTJ'II/I‘IHO) ‘léTaMI/I nu pemeHa pacquHaﬂ 3aa4a

CpenHuii ypoBeHb | OLIEHKY «XOPOILIO)» 3aCIy)KMBAET CTYACHT, €CIIM B IIEJIOM ObLIa MpoBe-
«4» JIeHa cepbE3Hast MOATrOTOBKA, HO C PSAJIOM 3aMEYaHMN U pellleHa pacyer-
(xoporo) Has 3ajJa4a;

[ToporoBeliif ypo- | OLIEHKY «yAOBJIETBOPUTEIbHO)» 3aCITy>KUBAET CTYACHT, €CIIM OTBET ObLI
BeHb «3» (ylOBIJIe- | HETJIOXOH, OJJHAKO UMEIOTCS CepbE3HbIC HEOUYETHI ITPH MOJITOTOBKE OT-
TBOPUTEIHHO) BETOB Ha BOIIPOC, a TAK)K€ BO3HUKIIU TPYIHOCTH C PELICHUEM 3a/1a4

MuHuManbHbIA | OLIEHKY «HEYIOBJICTBOPUTEIILHO» 3aCITy)KUBAET CTYACHT, €CIIH HE OBLIO
YpOBEHB «2» (He- | OTBETa Ha MOCTABJICHHBIC BOMPOCHI M HE PellieHa 3a1a4a
YIOBJICTBOPH-
TEJIbHO)

bannpHO-peHTHHTOBAs CTPYKTYpa 3aueTa (2 ceMecTp):
NunuBuayanbHbIie TOMalIHue 3aganus — 75 0amioB (15 paborx5 Gasnsion)
TectupoBanue — 50 6amnoB (10 paborx 5 6anIoB)
Py6exnbie KoHTpoJbHBIE padoThl — 150 6amtoB (3 pabotsr x50 6ayoB)
JlaGopatopHbie paboTHI (OLIECHMBAETCS TOATOTOBKA K pab0TaM, KA4eCTBO BBITIOIHE-
HUs paboT u BegeHue terpaau) — 30 6amion

52



Omnpoc Ha 1abopaTopHBIX paboTax — 55 6ayoB
Htorosas koHTpospHas pabota — 50 6amos
MaxkcumanbHast cyMMa 0auioB: Syax =75+ 50 + 150 + 30 +55 + 50 =410 Gamnos.

Ta0muma 9
HlIxana 3auer
OLIeHUBAHMS
Boiee 205 6annos 3a4yer
Memnee 205 oauios He3a4yeT

Tekyuye 3a70JKEHHOCTH MO WHAWBUYATbHBIM JOMAIIHUM 3aJaHUsIM, KOH-
TPOJILHBIM paboTaM, TECTUPOBAHUSAM U 3aITUTE JIAOOPATOPHBIX PabOT JOJIKHBI OBITH
JMKBUJMPOBAHBI B TEUCHHUE HENENU IMOCJE CPOKAa, 0003HAYEHHOTO B TEMATHUYECKOM
iaHe JabopaTopHBIX pabOT, BO BpeMs, ompesernseMoe mpernojaBareneM. Kaxmas
cienyromas Heiels ONo3JaHusl HaKa3blBaeTCs BhlUMTaHUEM | Oaisia M3 OICHKHU 3a
WHUBUyalIbHOE JIoMalHee 3a1anue. OTpaboTku 1abopaTOpHBIX pabOT OCYIIECTB-
JISTFOTCS TOJIBKO B TIPUCYTCTBUU U O] PYKOBOJCTBOM JlabOpaHTa, KOTOPHIA Ha3Hava-
€T BpeMsi OTPaOOTKH.

Bubl TEKyIIero KOHTPOJIS: MHAWBUAYAIbHBIE JOMAIIHUE 3a1aHUs, KOHTPOJIb-
HbIE pabOThI, TECTUPOBAHKE, OMPOC TI0 TEMaM, 3aIluTa JabopaTOPHBIX PadoT.

Buabl mpoMeKyTOYHOTO KOHTPOJIS 110 JUCHUIUIMHE: SK3aMEH B 1-M cemecTpe,
3a4eT BO 2-M CEMECTpE.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE oOecnieyeHne JUCIUILTUHBI

7.1. OcHOBHAas JUTEpaTypa

1. Knsazes, /.A. Heoprannueckast xumusi. B 2 4. Yacte 1. TeopeTuueckre OCHOBHI :
yueOHUK Juis akafgemudeckoro Oakanaspuara. / JI.A. Kaszes, C.H. CmapbiruH. — 5-¢
u3n. — M: UsnatensctBo IOpaiit, 2017. — 253 c¢. — Cepusi: bakanaBp. Akamgemuye-
CKHMM KypC

2. Cmapwieun, C.H. Heopranndeckas xumus. [Ipaktukym: yaeOHO-TIpaKTHIECKOE TTO-
cooue / C.H. Cmapsirun, H.JI. barnaseu, U.B. JlaiinakoBa; nox pen. C.H. Cmapspiru-
Ha. — M.: U3narensctBO FOpaiit, 2017. — 414 c. — Cepus: bakanasp. ba3zoBsiii kypc.
3. I'panobepe U.U., Ham H.JI. Opranndeckas XuMus: Y4eOHUK VIS CTYyJICHTOB BY-
30B. — 8-¢ u31., mepepad. u gon. — M.: FOpaiit, 2013. — 608 c.

4. I'panodepe UHU., Ham H.JI. Tlpaktuyeckue pabOThl U CEMHUHAPCKUE 3aHSATHUS TIO
OpraHu4ecKoi xumuu. 6-¢ uza. — M.: FOpaiit, 2012. — 349 c.

7.2. JlonoJIHUTEJIbHAS JIUTEPATYypa

1. I'punsyo, H. Xumus snementoB: B 2 T. / H. I'punByz, A. Opuiio. - M.: bunowm.
JlaGoparopus 3Hanuid, 2011.

2. benonyxoe C. JI. u Op. IlpakTukyMm 1o XxuMuu (MHGOPMALIMOHHO-CITPABOYHBIE Ma-
Tepuajbl K Ja00paTopHO-NIpaKkTUUEeCKuM 3aHsaTusiM). M., U3a-so PITAY-MCXA ume-
Hu K. A. Tumupsszena, 2013 r., 354 c.
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3. Ilporcesanvckuti H. M., Toxmaxos I. I1., [Imumpues JI. b., Ham H.JI., Pooickosa E.
H. Unentudukanus HEU3BECTHOTO opraHudeckoro coeaunenus. M. U3n-so PI'AY-
MCXA umenu K.A. Tumupsizena, 2017 .

4. benonyxoeg C. JI., Ilpacesanvckuti H. M. u op. CO0pHUK 3a7a4 U yNpaKHEHUH 10
xumun. M. N3a-Bo PI'AY-MCXA umenu K.A. Tumupsizena, 2015.

7.3. MeTozmqecmle YKa3daHnusi, pCKOMECHAAIIMH U IPYIUe MaTEpuabl K 3aHATUAM

1. Cmapwvieun C.H., bacnasey H.JI., Kusaszes /[.A. Heoprannueckas xumusi. JIabo-
patopubiii mpaktukyM. M.: PTAY-MCXA, 2018. DnekrpoHHoe yueOHOE MO-
coOue (OTKPBITHIN TOCTYII).

2. boes B.U., /luumpues JI. b., Toxmaxoe I'Il., [panobepe U.U., Ham H.JL,
Poowckosa E. H. Tlox obmieit pen. mpod. H. M. IlpxkeBanbckoro. «Opranmn3a-
nus y4yeObHoro mporecca 1no kypey «OpraHuyeckas XUMHs» (METOJIUYECKUE
ykazanus). M3a-so PTAY-MCXA umenu K.A. TumupsizeBa, 2011

3. Imumpues JI. b., Toxmakos I'.Il., Ham HJI., Yenunckui I1.1O., Pooickosa E.
H., Jlenucos I1.J[.. Tlon obme# pen. npod. H. M. IlpxkeBansckoro. «Camo-
CTOSITEeNIbHAs paboTa CTYJEHTOB 10 Kypcy «Oprannyeckast Xumus» (MeToau4e-
ckue ykazanus). M3a-Bo PITAY-MCXA umenu K.A. Tumupszena, 2011

4. Ilpocesanvckuni H M., Pooxckosa E.H., Ham H.JI., Toxmakos I'I1., Imumpues
JLB., Yenunckuii I1.1O., Jlykuna U.B. JlabopaTopHO-IpaKTUYECKUE PaOOTHI MO
oprannueckoil xumuu (padouas terpaas). U3n-so PTAY-MCXA umenu K. A.
Tumupssesa, 2017

8. Ilepeyennb pecypcoB HHPOPMAIUOHHO-TEJICEKOMMYHHUKAIIMOHHOM CETH
«/HTepHeT», He0OXOAUMBIX /IJIsl 0CBOEHM S JUCIHUILIUHBI

1. IIporpamma ChemLab. — ayis mpoBeneHus: BUPTYaaIbHBIX XUMUYECKHX JKC-

MEPUMEHTOB (OTKPBITHINA JOCTYTI)

2. Ilporpamma MathLab — nns mMonmenupoBaHust BIUSHHS YCAOBHUH XUMHYeE-

CKUX peakluil, KaTaJu3aTOpOB W MHTUOMTOPOB Ha BBIXOJ MPOIYKTOB IpPH

IPOBEJCHUH SKCIIEPUMEHTOB (OTKPBITHIN JOCTYII)

3. Scifinder - mouck METOAMK CHUHTE3a, JUTEPATYPHBIH M MATCHTHBIH MOUCK

0 XUMUHU(OTKPBITHIN TOCTYM)

4. ACros 0rganics - moMck B Karajgorax (OTKPBITBIH JOCTYII)

5. ChemSource — MnaTepHET-pecype 1o pa3enaM XUMUU (OTKPBITBI  JTOCTYI)

6. ChemFinder Databases Search momckoBast cucrema mo 100 Xxummu4eckuMm
caiitaM (OTKpBITBIN JOCTYI)

7. ba3za naHHbIX «XuUMHA» BCepoccUCKOro MHCTUTYTA HAYYHOU U TEXHUYE-
ckoit uapopmanuu (BUHUTH). HocTynHsl cieayrolue 0a3bl TaHHBIX, COAEP-
xame uHpopManuio B obnactu xumuu: Xumusi, Gusuko-xumuyeckas 0uoso-
rusi, Koppo3us u 3ammra ot koppo3un, Metaiutyprusi, OXpaHa OKpyKaroleu
cpensl, O030pHI.

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

9. www. XumukK.ru (OTKpBITBIH TOCTYIT)
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http://www.cas.org/SCIFINDER/scicover2.html
http://acros.com/
http://www.chemconnect.com/
http://www.chemfinder.com/

9. Onucanne MaTepuaIbHO-TEXHUUECKOM 0a3bl, HEOOXOAUMOM JIJIsl OCYILIECTBICHHS
00pa30BaTeNILHOTO Mpoliecca M0 AUCHUIIINHE

Tabmuma 10

Cgenennsi 00 00eCIe4eHHOCTH CNIENMAJIN3UPOBAHHBIMY AYTUTOPHUSAMH,
KaOMHeTaMu, JJad0paTOpusiMu

HanmeHoBaHMe crielIHAIbLHBIX IIOMeILIe-
HUI U IOMeLIeHUH 1JI CAMOCTOSATe b~
HOi1 padoThl (Ne yueOHOT0 Kopmyca, Ne

ayIMTOPHH)

OCHAIIIEHHOCTH CIIENHMAJILHBIX IOMEIEeHHI U I10-
MelleHUH VISl CAMOCTOSITEIbHOM PadoThI

1

2

JleximonHas ayauropus (yueOHbII KOpITyc

Ne 6, bombImiast XUMHUYKa, yueOHas ay JuTOpHs IS
yreHus Jekiui (200 yenoBek) 1 NpOBeACHHS 3aHs-
THii JIEKIIMOHHOTO THIIA)

1.MynpTuMuuiiHast yCTaHOBKA B KOMILJIEKCE C KOM-
nerotepom 1 mr. (MuB.Ne 410124000602969)

2. Tpubyna 1 it (MuB.Ne591742)

3. Jlocka mejoBast — 3 IIT.

4.Cton nucbMeHHBIN — | T

Jlekumonnas ayautopus (yaeOHbIIH KopITyc
No 6, ayn. Ne 333)

1.Crenp «Ilepuonnueckas Tabdin. /.M. MenneneeBa»
lmr. (MuB.Ne101237/1)

2.MynpTUMHUINIHAS YCTAHOBKA B KOMILIEKCE C
konbroTepoM (MuB.Ne 591717/1, NuB.Ne558882/3,
NuB.Ne 591711/1)

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

4. CtoJibl THCEMEHHBIE — 2 IIT.

5. ocka menoBast — 1 miT.

6.11apThl — 18 miT.

7.Ctyn Tabypet — 36 .

YuyeOHas tabopatopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 232)

1.Bortsoxaoi mkad 2 mr. (MuB.Ne558387/1,
NuB.Ne558387/2)

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

3.1Ixad ans nocyas! 1 mr. (MHB.Ne558385/2)
4.Crenn «Ilepun cuct. JI.1. Menneneena 1
wT.(MuB.Ne560006)

5.Moka na6opatopnas 7 it (MuB.Ne558384/19,
MuB.Ne558384/20, NuB.Ne558384/6,
NuB.No558384/7, uB.Ne558384/9, MuB.Ne558384/8,
NuB.Ne558384/5)

6. Cron naboparopHsblii — 16 mT.

7.Ctyn Tabypet — 30 mir.

8. locka menoBast — 1 miT.

9. pH-metp — 1 . (MHB.Ne 557189)

10. Moiika mab6oparopnas 6 mr. (MuB. Ne 558384/1,
Hus. Ne 558384/2, us. Ne 558384/3, Nus. Ne
558384/4 MuB. Ne 558384/5, NuB. Ne 558384/6)

10. Becwl ananutuyeckue — 1 m. (MuB.Ne 558408/2)
11. Becol anextponnsie — 1 mt.(MuB.No 558409/4)
12. Dnexrponeus — 1 mr. (MuB.Ne 558410/1)
13.9nexTpouikad cymmibHbii — 1T, (MHB.Ne
558411/2)

14 ITuceMmenHsblit cToiI — 1 1mT.

VYyeOHas taboparopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 235)

1.Bormspxnoii mkad 2 mt. (MuB.Ne558387,
NuB.Ne558387/3)
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2.1Ikad nnsa peaktuBoB 2 T (MHB.Ne558386,
NuB.Ne558386/1)

3.1Ixad mns nocynsr 2 mr. (MaB.Ne558385/1,
MuB.Ne558385)

4.Crenp «Ilepun cuct. .. Menneneena 1
mT.(MaB.Ne560005)

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

6. Cton nabopaTopHblii — 27 mT.

7.Ctyn Tabypet — 30 mT.

8. locka menoBast — 1 1.

9. PH-metp — 1 mt. (MuB.Ne 558419/2)

10. Moiika naboparopHas 7mt. (MuB. Ne 558384/7,
HuB. Ne 558384/8, uB. Ne 558384/9, uB. Ne
558384/10 UuB. Ne 558384/11, 1uB. Ne 558384/12,
WuB. Ne 558384/13)

10. Becn ananurnyeckue — 1 mt. (Mus.Ne 558408/3)
11. Becsl anekrponnbie — 1 mT.(MuB.Ne 558409/5)
12. Dnextponeus — 1 mr. (MuB.Ne 558410)
13.9nexrpomkad cymmibHbii — lmt. (MaB.Ne
558411)

14.I1lucemennslii cron — | mrT.

YueOHnas madoparopus (yueOHbIi Kopiryc Ne 6,
ayn. Ne 236)

1.Berrspxaoii mkad 2 m. (MuB.Ne558387/4,
NuB.Ne558387/5)

2.1Ikad msa peaktuBoB 2 T (MaB.Ne558386/4,
NuB.Ne558386/5)

3.1Ixad nns nocynsl 2 mt. (MuB.Ne558385/3,
NuB.Ne558385/4)

4.Crenn «Ilepun cuct. JI.1. Menneneena 1
mT.(MuB.Ne560005/1)

5.Moka na6opatopHnas 6 mt (MuB.Ne558384/15,
NuB.Ne558384/16, MuB.Ne558384/17,
NuB.No558384/18, uB.Ne558384/19,
NuB.Ne558384/8, NuB.Ne558384)

6. Cron naboparopHblii — 27 1T.

7.Ctyn Tabypet — 30 mir.

8. locka menoBast — 1 miT.

9. PH-metp — 1 . (MuB.Ne 558419/5)

10. Moiika maboparopnas 6mr. (MuB. Ne 558384/15,
Hus. Ne 558384/16, us. Ne 558384/17, uB. Ne
558384/18 NuB. Ne 558384/19, MuB. Ne 558384/20)
10. Becwl ananutuyeckue — 1 m. (MuB.Ne 558408/9)
11. Becol anextponnsie — 1 mt.(MuaB.Ne 558409/12)
12. Dnexrponeus — 1 mr. (.(MuB.Ne 558410/2,
NuB.Ne 556072)

13.9nekrpomkad cymumnbhbiid — 1. (MaB.Ne
558411/3)

14.TTuceMeHnHbI# cton — 1 miT.

VYuebnas nadopatopus (yueOHslii kopiyc Ne 6,
ayn. Ne 332)

1.Hentpudyra lmr. (MuB.Ne 558412)
2.Muxkpockon 1 mrt. (MuB.Ne160308)
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3.ITeus mydunsuas (Mus. Ne 34751)

4.Crenn «Ilepuogmueckas tadmn. [1.11. MenneneeBa
lrr. (MuB.Ne101237)

5. Becsl anektpon. SC2020 1 mr. (MuB.Ne 35077/3)
6. ka¢ mns mocyast 1wt (MuB. Ne 558385)

7. llIxad nns peaktuBoB 1 mr. (MHB. Ne558386)

8. lka¢ BeiTsxHOM 2 mT. (MHB Ne 558387/6,
558387/7)

9.Jlocka memmoBast — 1 1mT.

10. JIabopaTopHbIe CTOIBI — 15 1mIT.

11.Cryn Tabyper — 30 .

12. IluceMenHslii cton — 1 mrT.

YueOnsrit kopmyc Ne6, ayz. 330
Yuebnas ayoumopus ons umenus aexyuil, npogede-
HUsL 1aO0pamopuvix pabom, NPaKmudecKux 3aHs-
muti, 0151 NPogedenUss 3aHAMUL CEMUHAPCKO20 MU-
na, yuebnas ayoumopus OJisi 2PYRNOGbIX U UHOUBU-
OYaIbHBIX KOHCYIbMAayull, y4ebHas ayoumopus Ouis
meKyuje2o KOHMpONs U NPOMENCYNOYHOU amme-
cmayuu, nomeujenue Oiisk CAMOCMOosImenbHou pabo-
moi.

1.YcrpotictBo mns cymku nocynsr 13 -2000 1 mr. (MHB. Ne
558405/3)

2. lIkad ana xum. nocyas! 1 wr. (Mue. Ne 558596)

3. lIkad mnst xum. peaktusos 1 mr. (MuB. Ne 558596/1)

4 MynbTUMeIuiiHas YCTaHOBKA B KOMIUIEKCE C KOMMBIOTEpOM 1
uit. (MuB. Ne 558883, MuB. Ne 591717/1, Uug. 602449, HUus. Ne
602471)

5.Cymmnpaeid mkad PD 115 1 mr. (MHB. Ne 558344)

6. Moiika mnaboparoprnas 7 mr. (MuB. Ne558595/1, Ums.
Ne558595/2, WuB. Ne558595/3, WuB. Ne558595/4, Uus.
Ne558595/5, NuB. Ne558595/6, VHB. Ne558595)

7. Bermsokaort mkad 4 mt. (MaB. Ne558597/1, UuB. Ne558597,
WuB. No558597/2, InB. Ne558597/3)

8. JlabopatopHsIiii cToa — 30 mmiT.

9. Jlocka menoBas — 1 1mr.

10. Ctyn-tabypet — 30 mir.

11. Iratussr 10 mrT.

12. I'a30BbIC TOPENKH 8 MIT.

13. Dnexrpuyeckue mauTku 2 mr. «OKa-5».

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

VYuebnslit kopmyc Ne6, ayx. 221
Yyebnas ayoumopusa ona npoeedenus nabopamop-
HbIX pabom, npaKkmudeckux 3aHamuil, 01 npogede-
HUsL 3AHAMUL CEMUHAPCKO20 MUnd, y4eOHas ayou-
mopus 01 2pYNNOGbIX U UHOUBUOYANbHBIX KOHCYIb-
mayuti, yuebHas ayoumopus 01s mexKyuwezo KO-
MPOJA U NPOMENCYMOUHOU ammecmayuu, nomeuje-
Hue 071 CaMOCOAMeNbHOU pabomol

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

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

3.Cromuku noavemubie 3 mrt. (MuB. Ne 558404/20, MuB. Ne
558404/21, u. Ne 558404/22)

4. Cymmmnbhbiii 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¢ must xum. peaktuBoB 1 mt. (MHB. Ne 558505/1)

7. Mxad mns xum. nocyasr 1 mr. (MaB. Ne 558505/1)

8. Illxkad BeTsDKHON 5 mt. (MEHB. Ne 558507/5, WHB. Ne
558507/6, WmB. Ne558507/7, MWuB. Ne558507/8, Wwus.
Ne558507/4

9. Croms! mabopartopusie 30 miT.

10. Ctyn-Tabypet 30 mr.

11. Cron mucbMeHHBIN | T,

12. Bemanka pans ojexapl BeprukanpHas lmt. (MHB. Ne
333144)

13. Idratusel 10 mrt.

14. T'a30BbIe TOPENKH § HIT.

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

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

VY4eOnbliit kopryc Neb, ayz. 222

1. YerpoiictBo mist cymku mocyasl 110 — 2000 1 mr. (M=B.
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Yyebnas ayoumopusa ona npoeedenus nabopamop- | Ne558405/1)

HLIX pabOm, NPAKMUYECKUX 3ansimui, 05 nposede- | 2. Jlocka aymuropHas 1 mr. (MuB. Ne 560483)

HUSL SAHAMULL CEMUHAPCKO20 mund, y4eonas ayou- | 3 Cronukn moxbemusie 3 mr. (Mus. Ne 558404/20, Wms. Ne
mopus 071 2pYNnnoeuiX U UHOUBUOYANbHBIX KOHCYIb- 558404/21, Vb, Ne 558404/22)

mayuil, y4eoHas ayoumopus 0N MeKYuie2o KOH-

mpZﬂ}l uynpomeofcyi)?;o%og ammecmamﬁqnomeme— 4. Cymmnpaerid mkad 1 mr. (MuB. No 558344/2)

Hue 015l CamMocmosmenvnoii pabomi 5. Moiika naboparopnas 4 mr. (MuB. Ne 558384/1, MuB. Ne
558384/2, 1uB. Ne 558384/3, NuB. Ne 558384/4)

6. llIxad ns xum. peaktuBos 1 mt. (MuB. Ne 558505/1)

7. lkad s xum. nocyzast 1 mr. (MuB. Ne 558505/1)

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

9. Croms! mabopatopusie 30 miT.

10. Cryn-tabyper 30 mT.

11. Cron nmuceMeHHSIH 1 mT.

12. Bemanka nyist ogex sl BepTukanbHas 1mr. (MuB. Ne
333144)

13. IlITaTuser 10 mr.

14. T'a30BBI€ TOpENKH § IIT.

15. Dnextpuueckue WMTkH 2 mT. «OKa-5».

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

IlenTpanbHas HayyHast OMOIMOTEKAa UMEHU Jliis camocTosTeENbHON PabOThI CTY/IEHTOB
H. W. ’Kenesnosa. YuranbHbld 3a11.
Oo6wexutus. KomHaTs! A1 camornoaro- Jis caMoCTOsITENEHON PabOThI CTY/ICHTOB
TOBKH.

10. MeToanueckue PEKOMEHIAIUMA CTYACHTAM IO OCBOCHHUIO TUCIUIIIINHBI

JIst OCBOCHUSI AUCHUILIMHBI «XUMUSD» CTyICHTaM HE0OXOIUMO MUMETh PEKO-
MEHJlyeMble Y4eOHUKHU U yueOHble mocoOus. [Ipu ocBoeHUM Kax a0 U3 TeM AUCITUII-
JIMHBI CTYJIEHT JOJDKEH MOCENaTh JICKIIMH, BHUMATEIbHO U3YUYUTh U 3aKOHCIIEKTUPO-
BaTh MaTepual Mo OnpeAeIeHHON TeMe, TOATOTOBUTHCS K BBITIOJIHEHUIO JIabopaTop-
HOU paOOThI, BBIMOJIHUTE JA00OPATOPHYIO paboTy B 1abopaTopuu U 3aUTUTH e€. Ka-
KBl U3 BUJOB YUEOHOM NEATETHHOCTH OILICHMBAETCS B Oajyilax M YYUTHIBAETCS B
pelTuHre cryneHta. s caMOKOHTpOJISI CTYAEHTOB MpEeAHAa3HAYEHbl WHIUBUIYAJIb-
HbIE 3aJIaHNs], KOHTPOJbHBIE BOMPOCHI M YIPAXKHEHUSI U BOIMPOCHI ISl TOATOTOBKH K
onpocy. KoHTpoJib 0OCBOEHUS TEM CTYIEHTOM OCYIIECTBISIETCS B BUI€ KOHTPOIbHBIX
paboT M oIpoca Mo TEMaM.

JIns KOHCIEKTUPOBAHUS MAaTEPUATIOB 3aHITUN PEKOMEHIYETCS 3aBECTU OT-
JeNIbHYI0 TeTpaab U3 96 nuctoB. KOHCHMEKT KaXa0ro 3aHATHS CIEAyeT HAaYUHATh C
Ha3BaHMS TEMbl U YKa3aHUs JIaThl €ro MpoBe/eHUs. Bce 3aroioBku pas3jeioB Mare-
puana cieayeT 4eTKO BbIJSNSATh, HapUMeEp, MoJuepkuBaHueM. Bo BpeMs 3aHSATUS
clieayeT BHUMATEIbHO CJIEAUTH 3a XOJA0M MBICIIH MPEINoaBaTelis U 3aluChiBaTh BaXK-
HeWIle ornpeeeHus, pa3bsiCHeHUsI, (OPMYJIbl, HA3BaHUS BEUIECTB, YPAaBHCHUS XU-
MUYECKUX peakiuil. Takxke Hy>KHO CTapaThCsi BOCIIPOU3BOAUTH B KOHCTIEKTE PUCYHKHU
U TaOJUIIbI, KOTOPBIE JEMOHCTPUPYET MpernoaBaresib. Marepuai, KOTOPhIA KaXeTcs
CTYJIEHTY HEJOCTAaTOYHO MOHATHBIM, CJIEIYET MPOpadoTaTh MO YyUEOHUKY M BOCIIONb-
30BaThCsl TIOMOIIBIO TpernoaaBaTensi. PaboTaTe ¢ KOHCIIEKTOM HYXHO €XKEHEIEIbHO,
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BHOCSI B HETO CBOM JIOTIOJHEHUS, 3aMEYaHHsI M BOIPOCHI (7151 3TOr0 B TETPAAM CIENY-
€T OCTaBJIATh LIMPOKUE MOJIS).

JlJi1 OATOTOBKY M (PUKCUPOBAHUS JTAOOPATOPHBIX paboT cleayeT 3aBECTH OT-
NEeNbHYI0 TeTpaab u3 48 ucToB (JlabopaTtopHbli xypHan). [Ipu noaroroBke k jado-
paTopHO# paboTe cielyeT cOCTaBUTh KpaTkuid (1-1,5 cTpaHuUIlbl) KOHCTIEKT TEOPETH-
YeCKOTo mMaTepuala, Ha KOTOpOM OCHOBaHa JaHHas JlabopaTopHas pabora. s mon-
TOTOBKHM KOHCIIEKTa UCIOJIb3YIOT IJIaBbl yueOHUKA, PEKOMEHI0BAHHbIE MpEIoaaBaTe-
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 TIOJTOTOBKA SIBIIAETCS HEOOXOMMMOW 4YacThio jabopaTopHOil paboTel. bes
HEE HEBO3MOXEH OCMBICIEHHBIN MOAXOJ K BBIIIOJHEHUIO 3KCIEPUMEHTOB M H3MEpe-
Hui. Kpome Toro, orpaHnyeHHOE BpeMs, OTBOJMMOE Ha BBIIIOJIHEHHE Ja0OPATOPHOI
paboThl, TpeOyeT XOpOUIO CKOOPAMHUPOBAHHBIX JEUCTBUI CTYIEHTa, K KOTOPBIM
TaK)kK€ HEOOXOJUMO IpPeNBapUTEIBbHO MOATrOTOBUTHCS. [lociie 3aBepiieHus sKcrnepu-
MEHTAJIBHOM YacTH pabOThl HEOOXOAMMO MPOU3BECTH OOpPaOOTKY MOIYUYECHHBIX pe-
3yJIbTATOB, CJIENaTh BHIBO/BI U 3AIIUTUTE pabOTy y IpernoaaBaTels.

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

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

[Ipomyck 3aHATHII 0€3 YBaXKUTEIbHON MPUUYMHBI HE JOMyCKaeTcs. 3aJ0KeH-
HOCTH (TIPOIYILEHHbIE JTA0OPATOPHBIE PAOOTHI, HEBHIIIOJHEHHBIE WHIWBHUyaIbHbIC
JIOMAllIHUE 33JlaHus, KOHTPOJIbHbIE PabOThl, KOJIOKBUYM) JOJKHBI OBITh JIMKBUIU-
poBaHbl. Tekymiue 3aJ0JDKEHHOCTH MO WHIAMBUIYAIbHBIM JOMAIIHUM 3aJaHMSIM,
KOHTPOJIbHBIM pa0oTaM W 3allliTe Ja0OPaTOPHBIX Pa0dOT TOJKHBI ObITH JTUKBHUIUPO-
BaHbl B TEUEHHE HEJAEIH MOCIe Cpoka, 0003HAUEHHOT0 B TEMAaTUYECKOM IUIaHe 1a0o-
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 J1abOpaHTa, 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 paboTe 3aHUMAET BBINOJIHEHHE WHIWBHUIYAIbHBIX JIOMAIIHUX 3a-
JAaHUHM, KOTOPbIE MO3BOJISIOT OCYILECTBIIATh CAMOKOHTPOJIb YCBOEHHUS YYEOHOro Ma-
Tepuayia, MPUBUBAIOT HABBIKA TMOHMCKA HEOOXOAMMOM XMMHUYECKOW MHMOpManuu u
HEOOXOJMMBIX B OyIyllIed MpakTUYECKOH NeATeNbHOCTH OakalaBpOB XMMHUYECKUX
pacyeToB.

[Tpu pemennu 3aga4 HeOOXOAUMO pa3o0paTh BCEe TUIIOBBIE 3a7auu, IPUBEAEH-
HbIE KO BCEM TE€MaM, YTO IOMOXET B BBINOJHEHUU MHAMBUAYAJBHOTO JOMAIIHErO
3aJJaHusl U KOHTPOJIBHOU pabOThI, KOTOPAas 3aBEpPIIACT KaXIyI0 TEMY Kypca.
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Buabl 1 popMbl 0TPAOOTKHM NPONMYIIEHHBIX 3aHATHI

[IpomymieHHble JEKIUU CTYIEHT OTpaldaThIBA€T CaMOCTOSITENBbHO, H3ydas
y4E€OHUK U TOTOJHUTEIBHYIO IMTEPATYPY MO COOTBETCTBYIOIIUM TEMaM.

CryneHt, npommyCTUBIINHN JIaDOpaTOPHbBIE 3aHSTHUS, 00s3aH MOJTOTOBUTH KOH-
CHEKT MPOMYIIEHHON JabopaTopHOil paboThl, MPEJOCTABUTh PEIIEHNE TECTOBBIX 3a-
JaHUI 10 MPOMYIIEHHON TeMe U B MPUCYTCTBUHU JlabopaHTa Kadeapbl oTpaboTath €€
B cBOOOAHOE OT 3aHATUH Bpems. CTyeHT 06e3 KOHCIEeKTa J1abopaTopHOi paboThI HE
Joryckaercsi 10 oTpadoTku. Ilocie BbimoaHeHMs 1a00paTopHOil paboThI 1aOOpaHT B
KOHCIIEKTE CTaBUT JaTy OTPAOOTKU U MOJIHCH.

Texyiue 3a0KEHHOCTH 110 MHAMBUTyaJIbHBIM JOMAILIHUM 33JaHUsIM, KOH-
TPOJIBHON padoTe U 3alUTe Ja0OPATOPHBIX PabOT TOJIKHBI OBITH JIMKBUAUPOBAHBI B
TE€YEHHE HEEH I0Cie CPpOoKa, 0003HAYEHHOTO B TEMAaTHYECKOM IUIaHe JadopaTop-
HBIX paboT, BO BpeMs, ONPEAEIIieMOe MPENOJaBaTEIEM.

11. MeTOIll/I‘leCKI/Ie PEKOMECHIAIMA NMPpeEnmoaaBaTeJasM 110 Opranu3anuu Oﬁy‘leHI/lﬂ
o ITMCOMIIJIMHE

Crnenuduka TUCUUILUIMHBL « XUMUS» 3aKII0YAETCsl B HEPA3pHIBHOU CBS3U TEO-
pUH ¢ IPaKTUKOU. TeopeTndeckne 3HaHus, KOTOPBIE CTYJICHTHI MOJYy4Yar0T Ha JIEKIH-
X ¥ MPU CaMOCTOSITETIbHOM MOATOTOBKE, MOATBEPAKAAIOTCS U yCBAUBAIOTCS Ha J1abo0-
pPaTOPHBIX 3aHATUAX. J[JI1 yCmemHoro ycBOEHHsI maTepuania HEOOXOJAMMBbI 3HAHUS
XUMHUHU B 00BEME IIKOJBHOW MporpaMMbl U MatemMaTuku. [loBblllieHHE YpOBHS 3HA-
HHUM 110 XUMHUH Y CTYIAECHTOB HEPA3PhIBHO CBA3aHO C IMOWCKOM W BHEJIPECHUEM HOBBIX
IyTE€H COBEPIICHCTBOBAHUSI METOAUKH MPETIOJaBAHUS:

- UCIIOJIb30BaHUE pPa3HOOOpa3HBIX (OPM, METOJAOB U NMPUEMOB AKTUBHU3AIUHU
MMO3HABATEILHOM JAEATEILHOCTH yJaIIuXcs (B T.4. aKTUBHBIX U HHTCPAKTUBHBIX );

- WCIIOJIb30BaHUE HATJIAIHOTO Marepualia: TaOJIUIl, PUCYHKOB, CXEM, MPUPOJI-
HBIX MUHEPAJIOB, JIEMOHCTPALIHS OIBITOB;

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

- KOMITbIOTEpHU3aIusl 00yUeHHUS;

- UCIOJIb30BAaHUE PA3IUYHBIX (POPM OpraHU3aAlUUA CAMOCTOSITEIHLHON PabOThI
CTYJE€HTOB: UHJIUBUIyalIbHAs, TPYNIIOBAs], KOJUIEKTUBHAS;

- Opra"u3anus UHAUBUIYaTbHON pabOThI CTYJIGHTOB ¢ YYETOM YPOBHS MOATO-
TOBKH;

- CUCTEMATHYECKUN KOHTPOJIh 3HAHUM B Tpoliecce o0yueHus (mpoBepka UHIU-
BUTyaJIbHBIX 33/IaHHM, TPOBEICHUE KOHTPOJIBHBIX PabOT, OIIPOCOB MO TeMaM, MPUEM
71a00paTOPHBIX PadbOT).
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PELHEH3US
Ha padouyro nporpammy AucuuInHbl «b1.0.07 Xumus»

OITOII BO no nanpasjenuio 35.03.04 — «4eporomus», HanpaBiaeHHocTH (mpoduian) «Cenek-
LHHS U TeHETHKA CeJIbCKOX0351iICTBEHHBIX KYJIbTYP», KATPOOU3HEC», KATPOMEHEIKMEHT,
«3ammTa pacTeHuid 1 GUTOCAHMTAPHBII KOHTPOJIb» (KBaJu(pUKAUNs BINYCKHUKA — DaKka-
JIaBp)

Topumnsiv C.I1., 3aBenyronmm kadeapoit arpoHOMHYECKON, OMOJIOTHYECKOW XUMUU U Pa-
nuonorur, PI'bOY BO Poccuiickuii rocyaapcTBeHHBIN arpapHbiii yHuBepcuteT - MCXA uMeHu
K.A. TumupsseBa, 10KTOpOM OMOJIOIMUECKUX HayK (Jajiee M0 TEKCTY PELEH3EHT), IIPOBEJIeHa pe-
neH3us padoueit nporpammbl auciuIuinHbl «b1.0.07 Xumus» OIIOII BO no nHampaBieHuro
35.03.04 — «4eponomus», nanpasieHHoctu (npoduin) «CeleKIMsA U TeHeTHKA CeJIbCKOXO035ii-
CTBEHHBIX KYJbTYP», «ATpOoOM3HEC», KATPOMEHEIKMEHT», «3aluTa pacTeHuid 1 GpUTOCAHU-
TapHbI# KOHTPOJb» (OakanaBpuar), pazpadorannoii B @PI'bOY BO «Poccuiickuii rocyaapcTBeH-
HbIi arpapubiii yHEBepcuTeT — MCXA umenu K.A. TumupsizeBa», Ha kadeape xumuu (pa3padot-
yuku — barnasen H.JI., momenT xadenpsl xumMuu, KaHIUIAT TEXHUYECKUX HayK; [Ip>keBasbckuit
H.M.., npodeccop kadeapbl XUMHUH, TOKTOP XUMHUYECKAX HAYK).

PaccmoTpeB npesicTaBieHHbIE HA PELEH3UI0 MaTepUallbl, PELIEH3EHT IPULIEN K CIETYIOINUM
BBIBOJIAM:

1. IlpenbsaBnennas padouas nporpamma aucuuiinebl «b1.0.07 Xumus» (nanee mo Tekcry
[Tporpamma) coomeemcmeyem tpedboBanusmM O@I'OC no nanpasnenuto 35.03.04 — «Aepornomusny.
[TporpamMma codepowcum Bce OCHOBHBIE pa3lienbl, coomeemcneyem TPEeOOBAHUSIM K HOPMAaTHUBHO-
METOJANYECKUM JOKYMEHTaM.

2. llpencrasnennas B [Iporpamme akmyansnocme yaeOHON AUCUUIUIMHBI B paMKax peayn-
3anuu OIIOIT BO re noodnesicum commenuro — MUCIUILUIMHA OTHOCUTCA K 0a30BOI yacTu yuyeOHOro
mukia — bl.

3. IlpencraBnennsie B [Iporpamme wuenu NUCUUIUIMHBL coomeemcmeyiom TPeOOBAHUAM
@I'OC nanpasnenus 35.03.04 — «4deporomusny.

4. B cootBerctBuM ¢ [Iporpammoii 3a aucuumuimHoi «b1.0.07 Xumus» 3akperuieHa 1 kom-
nemenyua. Jlucuumumnaa «b1.0.07 Xumus» u npenacrasnennas [Iporpamma cnocobra pearuzosams
UX B OOBSABIEHHBIX TPEOOBAHUSIX.

5. Pesynomamot o0yuenusn, npencraBieHHblie B [Iporpamme B KaTeropusix 3HaTh, YMETb,
BIAJIETh coomeemcmayiom creluduKe U COICPKAHUIO AUCIUILTUHBI U 0eMOHCIMPUPYION 803MOHC-
HOCMb TIOTyYEHUS 3asBJICHHBIX PE3YJIbTaTOB.

6. O6mas Tpynoémkocth quciuruinHbl «b1.0.07 Xumus» coctaBiseT 6 3a4€THBIX €IUHHIL
(216 gacoB).

7. VHdopmarus o B3aMMOCBSI3U U3y4aeMbIX JUCHUIUIMH M BONPOCAM MCKIIIOYEHUs J1yOnn-
pOBaHMs B COAEpKAHUM JUCLUUIUIMH coomeemcmeyem NencTBUTENbHOCTH. Jucnuminna «b1.0.07
Xumus» B3auMocBszana ¢ apyrumu gucuumianHamMu OITOIT BO u YueGHoro miiaHa mo HampasJie-
auto 35.03.04 — «4eporomus» 1 BOZMOKHOCTH TyOIMPOBAHUS B COJIEP’KaHUH OTCYTCTBYET.

8. IlpexncraBnennas IlporpaMma mpearnosaraeT MCIoOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJOTHH, UCIOb3YEMble IPU pPeaTu3allii pa3InYHbIX BUJIOB yueOHOU padboThl. Dop-
MBI 00pa30BaTeNbHBIX TEXHOJIIOTUI_coomeemcmayom crieliupuKe TUCIUTLIIUHBI.

9. Ilporpamma mucuurumabl «b1.0.07 Xumust» mnpenmonaraeT 8 3aHATHH B MHTEPAKTHB-
HOU (opme.

10. Bunel, conepkaHue U TPYAOEMKOCTh CaMOCTOSATENBHON PabOTHI CTYICHTOB, TPEICTaB-
nennbsle B Ilporpamme, coomeemcmeyiom TpeOOBaHUSAM K IMOJATOTOBKE BBITYCKHHUKOB, COJEpiKa-
mmMcest Bo @T'OC BO nanpasnenust 35.03.04 — «4eponomusy.

11. IlpencraBnennsie U onucanuble B [Iporpamme Gpopmbl mexyweli ONeHKH 3HaHUNA (MHAU-
BUJyaJIbHBIE 33/1aHUS, KOHTPOJbHBIE pabOThl, TECTUPOBAHUS, OMPOCH! 110 TEMaM, 3alluTa Jiabopa-
TOPHBIX Pa0OT, pyOeKHBIE KOHTPOJIBHBIE PAOOTHI), coomeemcmayom CenupUKe TUCIUTUTAHBI 1
TpeOOBaHUSAM K BBIITYCKHHUKAM.
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Dopma IpoMEKYTOYHOI'O KOHTPOJIS 3HAHUH CTYJICHTOB, 1LIPEyCMOTpeHHas | IporpaMmoii,
ocylecTBisgeTcs B (opMe dK3aMeHa B [IEPBOM CeMeCcTpe M 3adeTa BO BTOPOM CEMECTpe, 4To
coomeememeyem CTatycy JIMCIMIUIMHBI, KaK JINCIUTIINHBI 0a30BOM WacTH yucOHOTO IHKIa —
B1 ®T'OC nanpanenus 335.03.04 — «Aeponosuisin.

12. ®opmbl  oueHku 3uandid, npeicrasieunbie B I[Iporpamme, coomeemcemeyiom
crieru(uKe TUCIUIUITHHBI H TPeOOBaHHUAM K BBITYCKHHKAM. -

13. YueOHO-MCTO/IMUCCKOC  OOCCTICUCHHUE  JIUCITUTUTMHBI  TIPC/ICTABIICHO:  OCHOBHOW
nuteparypoit — 4 ucrounuka (6a3oBble yUeOHUKHM M MOCOOMs I CAMOCTOATENbHOH paboThI),
JIONIOJIHUTENLHON JIuTepaTypod — 4 HaUMEHOBAUUs, METOJMYECKMMM yKazauusimu — 4
HCTOYHHKA, VIHTEepHET-pecypcaMu — 9 UCTOUHHKOB U coomeemcmeyem Tpedopanusm PI'OC
HanpaBicHus 35.03.04 — «Azponoyusy.

14. MarepuaibHO-TEXHHYECKOE OOecnevYeHne JUCLHUIIINHBL COOTBETCTBYET crienupuie
guenmiumnel - «b1.O.07  Xumusi» W olecreuyuBaer — MCIHOJL30BAHME  COBPEMEHHbIX
06pa3zoBaTeIbHBIX, B TOM YHCJIe HHTEPAaKTHBHBIX METOI0B O0yUEHHS.

15. MeTtoimueckiue  PCKOMCHIAIMM  CTYJICHTaM W MCTOJIMYCCKHC  PCKOMCH/IAIUH
npenojaBaTtessM [0 OpraHu3audd  o0ydeHHsl MO0 AMCLUMIUIMHE JaloT MNpPeACTaBleHHe O
cnenudure o6ydenus 1o aucumimnie «b1.0.07 Xumusi.

OBIIHUE BBIBO/bI

Ha ocHOBaHWH TMPOBCJACHHON PCICH3NU MOXHO CJ/ICjaTh 3aKJIIOUYCHHME, UTO XapakTep.
CTpYKTYpa u coaeprkanue paboueii mporpammbl qucuuniaunel «b1.0.07 Xumus» OIOIT BO no
nanpasienuio 35.03.04 — «Aeponomus», nanpasiennoctu (upoduin) «CejreKumsi U reHeTHKa
CeIbCKOXO3SIIICTBEHHBIX  KYJABTYP», «ArpodusHec», «ATrpOMeHEIKMEHT», <« 3ammura
pacrennii M (QUTOCAHMTADHBIH KOHTPOJIb» (KBATM(UKAIHS BRITYCKHHKAa — Oakamasp),
paspaborannas barnaser H.JL, nouentom xadejpbl XMMHUH, KallI4JaTOM TEXHUYECKUX HAYK, U
[MpxeBanbckuM  H.M., mpodeccopom Kadeapbl XHMHH, JOKTOPOM XHMHYECKHX HayK,
coorBerctByeT TpebopanusiM PI'OC BO, coBpeMEHHBIM TpPcOOBAHWSAM HKOHOMMKH, DPHIHKA
TpyJa ¥ TO3BOJIMT MpH €€ peann3aluu yCHemHo obecnedynTb (HOPMUPOBAHHE 3asBJIEHHBIX
KOMIIETEH LM,

Penensent: Toprmmn C.I1., 3aBeayrommuit kade1poit arpoHOMHUCCKOH, OHOIOrHUCCKON XUMHHU H

paauonoruu, Poccniickuil rocy1apcTBEHHBIH arpapHel
nmenu K.A. Tumupsizesa, 10K

yHupepeuteT - MCXA
OJIOIMYECKUX HAYK

« > &7/ 2020 1.
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JIucT akryanuszanuu padode NporpaMMbl AU CIUATIIAHBI
«B1.0.07 Xumus»

MHJIEKC 10 y4eOHOMY IIaHy, HANMEHOBaHHE

JUIsl TOATOTOBKU OaKalaBpoOB

Hanpasnenne: 35.03.04 — « ArpoHOMUS,

HampaBnennocts: «Cenekiius M TeHETHKA CEIbCKOXO3SUCTBEHHBIX  KYJIBTYpY,
«ArpobusHec», «ATpPOMEHEIKMEHT», «3almTa pacTeHud ©  (UTOCAHUTAPHBIN
KOHTPOJIbY

dopma 00ydeHHUs OUHas

I'ox mauana moaroroBku: 2018

Kypc: 1
Cemectp: 1,2

B pabouyro mporpaMMmy He BHOCSTCS U3MEHEHus. [IporpaMMa akTyalu3upoBaHa s
2020 r. Hayana TOArOTOBKHU.

Pa3spaboruuku: barnasen H.JI., kannuaaT TeXHUYECKUX HAYK, JOLEHT Kadeapbl XUMUU
[TpxxeBansckuit H.M., TOKTOp XMMHUYECKHX HayK, Mpodeccop Kadeapbl XUMUU

«30» urons 2020 r.
PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3aceaHuu Kaeapbl XUMUHU
npotokoi Ne 13 ot «30» utonst 2020 r.

3aBenyromui kagpeapol XUMHUU W

(noanice) U

JIMCT aKkTyaJu3anuy NPUHAT HA XPaHEeHHe:
3aBeyromuii BeITyCKaromiei kadenpoit
TE€HETUKH, CEJIEKIIUU U CEMEHOBOJICTBA

[Teenes B.B., 1.6.1H., mpodeccop - ﬂ
«01» mromsg 2020 r.

3aBeTyIOMIHNIA BBIITYCKAIOLIEN Ka(eapon 3aiuThl
pacTeHui U GUTOCAHUTAPHOTO KOHTPOJIS

Jxanunos ®.C.-Y., 1.6.H., npodeccop M «01» mromst 2020 .

3aBenyromuii BeITycKatoe kageapoii 3emienenus

Y METOJIMKH OIBITHOTO JeJia

MasupoB M.A., 1.6.H., mpodeccop / . f_—  «01» wmronst 2020 1.
Jd

V (noanuce)

Metoanueckuii otaea YMYVY: « » 20 .
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