[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

MHdopmavms :.‘==;=,~«~.\ MWHHUCTEPCTBO CEJbCKOI'O XO3SMCTBA POCCUMCKOMN ®EJIEPALIIN

®UNO: Makayfis D ETRRN eepny PEINEPAJIBHOE I'OCYIAPCTBEHHOE BIO/PDKETHOH OBPABOBATEJIBHOE YUPEXXJIEHUE BBICILHEI'O OBPA30OBAHNA

[lomkHocT N i POEETHACKHIIHOC Y IAPCTBEHHbBIN ATPAPHBIN YHUBEPCUTET —
Nlara nogn gt <07 5 10:15:09 MCXA umenu K.A. TAMUPSI3EBA»
Vinrano QI kniou: (®T'BOY BO PT'AY - MCXA nmenu K.A. Tumupsiena)

75bfa38f9af185 /a6 /cd3ecd1bfa3eefe320d6

HMHCTUTYT arpoONOTEXHOJIOTHH
Kadenpa xumun

VTBEPXAIO:
W.0,/iMpeKTOpa HWHCTHTYTA CaloBO/ICTBA
1 nadamadTHOR AapXHTEKTYPHI

L g/ T €. .C. Makapos
“R I 0L 2025 1.

PABOYAS ITPOT'PAMMA IMCIUAITIVINHBI
Moayas «b1.0.13 Xumus»
MoayabHas gpucuuiuiaiga «b1.0.13.01 Heopranuveckas XuMush»

JIJIsl TIOATOTOBKHU OakaiaBpoOB

dI'0C BO

Hanpasnenusi: 35.03.05 CagoBoacTBo

Hampasnennocts: [Ipon3BoaCTBO MPOAYKIIMU OBOIIHBIX, JIGKAPCTBEHHBIX U IPHUPO-
MaciIu4HbIX pacTeHudt, [ImomoBoacTBO M BuHOTpagapctBo, Cenekius, TeHEeTUKa U
OMOTEXHOJIOTHS CaJIOBBIX KYJbTYp, [lekopaTuBHOE CaJ0BOJCTBO M MUTOMHHKOBOI-
CTBO

Kypc 1
Cemectp 1

®dopma oOydeHus: OUHas

I'ox Havaia noaroroBku: 2025

Mocksa, 2025



.|I -
|

Pazpabortuuk(u): Ilonosa A.C., K.X.H. PN
«28» aBrycra 2025 T.

F 4

Penensent: Cepernna U.U., 1.6.H., mpodeccop L “Sgry
«28» aBrycra 2025 .

[Iporpamma cocrtaBiena B cooTBeTcTBUU ¢ TpedoBanusamu OI'OC BO, [1OOII, npo-
(dbeccuoHaNbHBIX CTAaHAAPTOB M YUYEOHBIX IUIAHOB MO HAIPABICHUIO TOJTOTOBKU
35.03.05 CagoBocTBO.

[TporpamMma oOcy>xeHa Ha 3acejaHuH Kadeapbl XUMUU
npotokoi Ne 1 ot «28» aBrycra 2025 r.

N.o. 3aB. kadenpoit JImutpesckas N.U., n.c.-x.H., 1OLEHT W

(noanwce)
28 aBl“VCTaLQa25 T.

CorgacoBaHo:

[Ipencenarens y4eOHO-METOAMYECKOW KOMHUCCHUU MHCTUTYTa CaJIOBOJACTBA W JIAHI-
madTHOM apxuTekTypbl Manankuna E.JI., 1.c.-x.H., mpodeccop
(Jlrer ey
«28» aBrycra 2025 r.

3aBeAyrONIMi BBITyCKaOIIeH Kadeapoil 1eKOpaTUBHOTO CaJI0BOJICTBA M Ta30HOBEIC-
Hus 1.c.-x.H., C.C. MakaposB )
«28» aBryeaa 2025 T.
tr

3aBenyronMi BBITYCKAaOWENH Kapeapoi IIoJ0BOJCTBA, BUHOIPAAapCcTBa U BUHOJIE-
A K.C.-X.H., 1o1eHT A.B. CooBneB s .
«28y» aBrycra 2025 r.

N.O. 3aBenyroomiero BbIMYyCKaIIeH Kadeapoi OBOIIEBOJACTBA K. C.-X.H., JIOIEHT
B.1. Tepexosa /ﬁfa,m b
«28» aBrycra 2025 1.

3aBeyIOLIMI BBIMYCKAMOLICH Kadeapoil MOICKYIISSPHON CEIeKIMHL, KJIETOHBIX TeX-
HOJIOTHI ¥ CEMEHOBOJICTBA 11.C.-X.H., mpodeccop C.I'. Monaxoc/

.
i

[Fh

«28»'%éﬁr}'cm 2025 r.

3aBeayroumuii otaenoMm kommiekroBanus [{THB ;’f J_ﬁ’,{fﬁ e’ff;,-f/ tn A&



COJEP)KAHUE

AHHOTAIIUA 4
1. IEJb OCBOEHUA JUCIHUIIJINHBI 4
2. MECTO JUCHMIIVIMHBI B YYEBHOM INTPOIIECCE 5
3. IEPEUYEHbD INTAHUPYEMBIX PE3YJIBbTATOB OBYUYEHUS MO JUCIHHUIIJIMHE, COOTHECEHHBIX
C INIAHUPYEMBIMH PE3YJbTATAMHU OCBOEHHUS OBPA3OBATEJIBHOM NIPOTPAMMBIL........... 5
4. CTPYKTYPA U COAEP KAHUE JUCIUITJINHbI 5
4.1 PACIIPEJEJIEHUE TPYJJOEMKOCTU JUCHUITIIUHBI IO BUJAM PABOT B CEMECTPE ....cooviiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen 5
4.2 COJIEPYXKAHUE JIACLIUTITIIIHBL........uvvvveeeeeeeeeeitireeeeeeeeeeitaeeeeeeeeeeaaseeeeeeeeeeeatsseeseeeesesssssseseeeesesistsseseseseesnsrseeeseeeennns 8
4.3 JIEKIIAM/JIABOPATOPHBIE PABOTDL.........oeiieiuvieeieeeeeeeieeeeeeeeeeeeseeeeeiaeeeeeseeeeeenseeesenseessensseeseennsesesaresesnnneesennnnees 10
5. OBPA3OBATEJIbBHBIE TEXHOJIOT'NHN 12
6. TEKYILIIUMA KOHTPOJIb YCOIEBAEMOCTHU U IPOMEKYTOYHASI ATTECTALIMSA I10 UTOT'AM
OCBOEHMSA JUCIIUITJIIMHBI 12
6.1. TUIIOBBIE KOHTPOJIbHBIE 3A TAHUS WU UHBIE MATEPUAJIbI, HEOBXOUMBIE JUULSI OLIEHKU 3HAHWI, VMEHUI U
HABBIKOB U (MJTA) OTIBITA JIEATEJTIBHOCTH ....ccuvieeviesereeereesreesseeseseesseessseesseesssesssessssesssseesssessssessssessssessssesssseens 12
6.2. OIIMCAHUE ITOKA3ATEJIEN Y1 KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTU, OIIMCAHUE LIKAJI OLIEHUBAHU ...... 17
7. YAEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBL........... 19
T.1. OCHOBHASI JIATEPATYPA .....uuetieeeee e ettt ee et eeeeeeeeeeeeeeeeataeeeeeesessssaaaseeeesesesaasseeeesssaasaaasteeeessansaeseeseessennnnrees 19
7.2. JOTIOJIHUTEJIBHAST JIATEPATYPA ......ooeiiiuveeeeeeeeeeeiteeeeeeeeeeeetaeeeeeeeeeeataaeeeeseeeesstasseeeeeseestarseeeeessensasseeeseseennsnrees 19
7.3. METOIMYECKHUE YKA3AHHS, PEKOMEHJALIMA U JPYTUE MATEPHUAJIBI K BAHATHSAM........ovveeeveneeeeeneeeeeeneenns 19
8. MIEPEYEHb PECYPCOB UH®OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«AHTEPHET», HEOBXO/JIUMBIX IJ151 OCBOEHUSA IUCIHUIIJIUHBLI.......... OIINBKA! 3AKJIAIKA HE
OITPEJIEJIEHA.
9. IEPEYEHb TPOT'PAMMHOI'O OBECIHIEYEHUS 1 HHOOPMAILIMOHHBIX CIPABOYHbBIX CH-
[ 1 )\ Y PP 21
10. OIMCAHUE MATEPUAJIBHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOM J1JIsI
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT' O ITPOLHECCA IO AUCIIUIIJIMHE 21
11. METOOIMYECKHUE PEKOMEHJAIIUN OBYYAIOIUIUMCS ITO OCBOEHUIO AU CITUIIJIMHBI . 22
BUJIbI 1 ®OPMBI OTPABOTKH TTPOITYIIIEHHBIX BAHSITHI ......ovviiiiiiiiiiiieie ettt e et et e e e enaeeeeenneesennneeeenn 24
12. METOOIMYECKHUE PEKOMEHJAIIUU ITPEITOJJABATEJISIM IO OPTAHU3AIIUU OBYUYEHMUS 110
JUCIIUIIJIMHE 24




AHHOTAIUA

padoyeil mnporpaMMbl y4eOHOM TUCHUILINHBI
b1.0.13.01 «Heopranuueckasi XumMus»

JJISI IOATOTOBKM 0akajiaBpoB 1o HanpasiaeHuio 35.03.05 CaxoBoacTBo, HAanpas-
JeHHOCTH: «IIpon3BoaACTBO MPOAYKIMH OBOUIHBIX, JIEKAPCTBEHHbIX H
3¢UpPOMACIUYHBIX PacTeHuil», «I1J1010BOACTBO 1 BUHOTPAAAPCTBO», «Cellek-
IMsl, TCHETHKA U OMOTEXHOJIOTHS CAI0BBIX KYJbTYP», «/lekopaTuBHOE Ca10BO/I-
CTBO ¥ MIMTOMHUKOBO/ICTBO»

Leap ocBOeHMs AMCUMIIMHBI: LIEJIBIO OCBOEHUS JUCHMILIMHBI «Heopranu-
YyecKash XHUMHUSA» SBISIETCSI OCBOCHHE CTYACHTaMU TEOPETUYECKMX OCHOB XHMMH,
CBOMCTB OMOT€HHBIX U TOKCUYHBIX XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPO-
CTBIX U CJIO)KHBIX HEOPTraHMYECKUX BEILECTB, MPUOOpPETEHHE YMEHUM U HABBIKOB pa-
OOTBI C MPOCTEUIINM JTAOOPATOPHBIM 00OPYIOBAaHUEM, XMMHUECKON MOCY10H, n3Me-
PUTENbHBIMA MPUOOPAMU U PEAKTHBAMH, BBINOJHEHUS PAacyETOB HA OCHOBE IOJTY-
YEHHBIX 3HAHUH JJI1 YCIEUIHOTO OCBOCHHS MOCIEAYIOMMX TUCHUIIMH U UCIOJIb30-
BaHUs B OyAy1el npodecCHOHaIbHOMN IESITeIbHOCTH.

MecTo qMCHUMILUIMHBI B Y4eOHOM IJIaHe: QMCLUUILIMHA BKIItoueHa B ki b1, o0s3a-
TeJIbHAs 4acTh, JUCLUUIUIMHA OCBAWBAETCS BO | ceMecTpe IO HAaNpaBJICHUIO MOATO-

ToBKM 35.03.05 CamoBoicTBO.

TpeGoBanusi Kk pe3yJbTaraM OCBOCHHMS JUCHUILUIMHBI: B PE3yJbTaTe OCBOCHUS
JTUCIUTUTNHBL popmupyrores cineayromue kommnerenimu: YK 1.1, VK 1.2, VK 1.3, VK 1.4,
YK 15.

Kparkoe comep:xxanue nucuMnjanHbl: OCHOBHbBIE MOHSATHS U 3aKOHBI XUMHH. Pac-
TBOpbI. CKOPOCTh U SHEPreTMKa XMMHUYECKHX peakuuid. XMMUYECKOE paBHOBECHE.
OKHUCANTENBbHO-BOCCTAHOBUTEIbHBIE peakiMyi. KoMIuieKCHbIE COeTUHEHMS.

Oo0mas TpynoeMkocTb Aucuuniannbi: 108/3 (dacos/3au. en.).

IIpoMeKyTOYHBII KOHTPOJIb: SK3aMEH.

1. Ileab ocBOEHHUSsI AUCIHUILINHBI

[lensro ocBOCHUS AUCHUIUIUHBI «Heopranudeckass XuMush» SIBJISIETCS OCBOCHUE
CTYJICHTAMU TEOPETUUYECKUX OCHOB XMMUHU, CBOUCTB OMOTEHHBIX U TOKCUYHBIX XUMHU-
YECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX HEOPTaHMYECKUX Be-
IIECTB, MPUOOPETCHUE YMEHUN M HABBIKOB Pa0OTHI C MPOCTEUIIUM J1aOOPATOPHBIM
000pyI0BaHUEM, XUMHUYECKOW TOCY0N, N3MEPUTEILHBIMU MTPUOOpPaAMU U PEaKTHBA-
MU, BBITIOJIHEHUS PAacYETOB HAa OCHOBE IMOJTYUYEHHBIX 3HAHUU IS YCIICITHOTO OCBOE-
HUS TOCJIENYIONUX JUCIMIUINH U UCIOJNB30BaHUA B Oyaymied mpodecCuoHAIbHON
NEeATeILHOCTH. 3HAHMS, MTOTYYCHHBIC, B TOM YHCIIC, C TPUMEHEHUEM ITU(PPOBBIX TEX-
HOJIOTUH (Hampumep, oOpa3oBatelibHbIe OHMaMH-TIaTdhopMbl Stepik, Webinar u
Zoom, Google-hopMbl st opraHu3aliid OOpaTHOM CBSI3U), MO3BOJIAT HE TOJIBKO
YCIEITHO OCBaWBaTh MOCICAYIOIINE JUCIMIUIMHBI, HO M MCTIOJb30BaTh UX B OyIyIIeh
podeCCUOHATIBHON JIEATEIIBHOCTH.



2. MecTo IMCHUIIMHBI B y4e0HOM Mpoiiecce

JuctunnuHa «Heopranudeckass XuMus» BKIIOUYEHA B 00s3aTENIbHBIN MepeUueHb
JUCHUIUIMH yuyeOHoro minaHa. {ucuuminna «Heoprannueckas XuMus peainu3yeTcs B
cootBeTcTBUM ¢ TpeboBanusmu OI'OC, npodeccnonanpHoro crangapra, OIIOIT BO
u yuyeOHoro miana mno HampaieHuto 35.03.05 CanoBoacTBO, HampaBiICHHOCTH:
«IIpon3BOICTBO MPOTYKIIMHA OBOITHBIX, JEKAPCTBEHHBIX W 3(PUPOMACIUIHBIX pacTe-
HU», «I11070BOICTBO U BUHOTPAAApCTBOY», «CeneKius, TeHeTUKa U OMOTEXHOJIOTUs
CaJOBBIX KYJIbTYp», «/[eKOpaTUBHOE CaAOBOICTBO U MUTOMHUKOBOJICTBOY.

HucuunnuHa «Heopranumdeckass XuMus» SIBISIETCS OCHOBOIIOJIATAIOIIEH IS
U3YYEHHUS CIAEAYIOIUX AUCHUIUIMH: «OpraHndyeckas XUMus», « Xumus uznueckas u
KoJutoniHas», «MHCTpyMeHTalbHbIE METOMbl aHanusza», «buoxumus pacteHuin»,
«®Pu3nonorusi pacTeHui», «Arpoxumus», «be3omacHOCTh KHU3HENEATEIBHOCTH,
«MeToapl TOYBEHHBIX HCCIECAOBAaHUNY, «METObI arpOXUMUYECKUX UCCIEAOBAaHUN,
«CenbCKOX035UCTBEHHAS PAIUOIOTHSD.

Pabouas nmporpamma qucuuiuinabl «Heopranudyeckas XuMus» AJI1 UHBAJIWOB
U JIUI C OFPAHMYEHHBIMU BO3MOXHOCTSIMHU 3JI0POBbsSI pa3paldaThIBA€TCs WHIUBUIY-
QIBHO C YYETOM OCOOEHHOCTEH NCUXO(U3UYECKOr0 pa3BUTHUS, HHAWBUAYaJIbHBIX
BO3MOYKHOCTEHN M COCTOSTHUS 3/I0POBbSI TAKUX 00YUYaIOIIUXCS.

3. Ilepeyens MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs M0 TUCUHUILIHHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTeILHOM
NPorpamMmbl

OO6pa3oBaTenbHbIC PE3yIbTaThl OCBOCHUS JTUCIUIUIMHBI O0yYaromuUMCs, TIpe-
cTaBJIEHBI B Tadnuie 1.

4. CTpyKTYypAa U coAepKaHUue TUCUMUILIMHBI

4.1 Pacnipenesienne TPyA0EMKOCTH AMCHUIIMHBI 10 BUIaM padoT
B cemecTpe

OO6mast TpyJ0€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad. en. (108 gaca), ux pac-
npeesieHre o BUaaM paboT ceMecTpaM MPeACTaBICHO B Tadiwuiie 2.



TpeﬁoBaHnﬂ K pe3yJibTaTaM 0CBOCHHUSA y‘l€6HOﬁ ANCIHUIIJINHBI

Tabnuua 1

BUTHUS 00acTu mpodeccro-

HAJILHOM JIESITEBHOCTH U (WJIN)
OpraHM3aIMi Ha OCHOBE aHAJIHU-
3a IOCTHKCHUI HAYKH U [IPOU3-

BOJICTBA;

3HaeT OCHOBHBIE METO-
bl aHAJIM3a TOCTHIKE-
HUW HayKH U IIPOU3-
BOJICTBA

OCHOBHBIE aITOPUTMBI pe-
MICHUS IPAKTUYECKUX 3314

HOI'0 COCTaBa U IIPOU3BO-

JIUTh HEOOXOIUMBIC PACUCTHI

Ko B pesynbTare nzyueHus y4eOHOH JUCHUILIMHBEI 00YYalOIIUecs JOIKHBIL:
Ne KOMr);[e Conepxanue WNuaukaTopsl KoMIe- Desy Y Y ARCH ML A
n/n KOMIIETEHIMH (MM €€ 4aCTH) TEHILIUH 3HaTh YMEThb BJIAJIETh
TEHLUU
1. |OIIK-1 |Cmnocoben pemats 3amauun pa3- | OINIK-1.1 OCHOBHBIE 3aKOHBI XUMHH,  |TOTOBUTH PACTBOPHI 3aJaH- | 0a30BbIMU 3HAHUSIMU B 00-

JIaCTH OPraHUYEeCKOU XH-
MHH, COBPEMEHHOW XUMU-
YECKON TEPMHUHOJIOTUEN

OIIK-1.2
Mcmonb3yer B ipodec-
CHOHAJIbHOM JeATelb-
HOCTH OTEUECTBEHHBIC
1 3apyOexHbIe 0a3bl
ITAHHBIX U CUCTEMBI
yaeTa HayJHBIX pe-

OCHOBBI HEOPTraHUYECKOI
XUMHH B 00BEME, HEOOXO-
IuMoM A1 npodeccuo-
HAJbHOM J1eAITeJIbHOCTH,
OCHOBHBIEC TPEOOBAHHS TEX-
HUKH 0€30MacHOCTH TPH
paboTe B XUMHUECKOH J1a00-
paropuw,

NPOU3BOAUTH PACYEThI,

HeOﬁXOIlI/IMI)Ie AJist IIpoBeE-

ACHHUSA IKCIEPUMEHTOB,

AHaJIM3UpPOBaATh, BOCIIPHUHU-

MaTh XUMUYECKYIO HH(OP-
MAIHIO, TNTAHUPOBATH DKC-
MEPUMEHT, J1e71aTh BBIBOJIBI

Ha OCHOBAaHHMU MOJYUCHHBIX

OCHOBHBIMH METOIAMHA
aHaIM3a ¥ CHHTE3a Opra-
HUYECKHUX COEIMHEHUN

Brienser HaydHbIE
[PE3yIbTaThl, UMEIOILNE
IIPAKTHYECKOE 3HAYE-
HUE B arpOXUMUH, ar-
[POTIOYBOBEJICHUH U
ArpOdKOJIOTUU

MCHTAJIBHBIX JaHHBIX, METO-
JIbI MaTEMaTHYECKOM 00pa-
OOTKH pe3y/IbTaTOB aHAIN3a

CIJIEIOBAHMUS C COOIIOIEHUEM

TEXHUKH 0€30I1aCHOCTH,
MPOU3BOJUTE PACUETHI, HE-

00X0TUMBIE JIJIsl TIPOBEICHUS

9KCIICPUMEHTOB, aHAJIU3U-

pOBaTh, BOCIIPUHUMATL XU-

MHUYECKYI0 HH(OPMAIHIO,

IJIAaHUPOBATH OKCIIEPUMCEHT,
J€JIaTh BBIBOJABI HA OCHOBA-
HHUH TTOJTYYCHHBIX SKCIICPU-

MCHTAJIBHBIX JaHHBIX

BYJIbTaToB OKCIICPUMCHTAJIBHBIX JaH-
HBIX
OIlK-1.3 MCTO/bl aHAJIN3a 3KCIICPpU- MMPpOBOAUTH XUMHNYCCKUC UC- | HABBIKAMHU IIOUCKaA I/IH(I)Op—

MallH{ TOCPEICTBOM JICK-
TPOHHBIX PECYPCOB OpH-
[HAJIbHBIX CATOB




Tabmura 2
PacnpenesieHue Tpy10€MKOCTH TUCHHUILIMHBI 10 BHAaM padoT B ceMecTpe

TpynoémkocTh
Bup yueoHoii padoTbl wac. B T.4. o 1 ce-
MecTpy
O01as TpyA0EMKOCTD JUCITUIUIMHBI IO YYEOHOMY TUTaHY 108 108
1. KonrakTHas pabdora: 524 52,4
AyauTopHasi paéora 52,4 52,4
8 MOM qucine:
aexyuu (J1) 16 16
nabopamopuvie pabomwl (JIP) 34 34
KOHCYIbmMayuu nepeo d9K3aMeHoM 2 2
KOHMAaxmuas paboma Ha npomexcymourom konmpone (KPA) 0,4 0,4
2. CamocrositesibHast padora (CP) 31 31
camocmosimesnbHoe u3yieHue pazoenos, Camono020moeKa
(npopabomka u nosmopenue 1eKYuoOHHO20 MAMepuand u ma- 31 31
mepuana y4eOHUKo8 u y4eOHblX nocoOUll, N0020MosKa K 1a0o-
PAMOPHBIM 3AHAMUAM, KOLIOKEUYMAM U M.O.)
Iloozcomoska k 3K3ameny (KOHMpOb) 24,6 24,6
By mpoMexyTOYHOTO KOHTPOJISL: DK3aMeH
4.2 Conep:kanme TUCHUIIAHBI
Tabmauma 3
TemaTuyeckuil IJIaH y4eOHOM IUCHUIIINHBI
HaumeHoBaHue pa3aesioB U TeM AynutopHas paGera Breaynmro
i Bcero JI JIP IKP pHast
AUCHUILIUH (YKPYTTHEHHO) paGora CP
Pazgen 1 «Teoperuyeckue 0CHOBBI 81 16 34 ) 31
XUMHH»
Tema 1 «PacTBOpBI» 36 6 20 10
Tema 2 «CxopocCTb U DHEPreTHKA
XUMHUYECKHUX peakluii. XuMudeckoe 20 4 6 - 10
paBHOBECHE»
Tema 3 «Crpoenue atoma. [lepuoanueckas
cuctemMa. XuMU4ecKas CBSI3b.
25 6 8 - 11
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuyy. KoMIIeKCHbIE COSTUHEHUS»
KOHCYTbMayuu nepeo 9K3aMeHoM 2 - - 2 -
KOHMAKMHas paboma Ha npomedHcymoyHom 0.4 i i 0.4 i
konmpone (KPA) ’ ’
Ilooecomoska k sx3ameny 24,6 - - - 24,6
Bcero 3a 1 cemectp 108 16 34 2,4 55,6
Hroro no nucuuIiinHe 108 16 34 2.4 55,6

Paznen 1 «Teoperuueckue 0CHOBbBI XUMHM»
Tema 1 «PacTBOpbI

MosipHast KOHUEHTpaLus, MOJIIpHas KOHIIEHTPAlHs 3KBHBAJICHTA, MaccoBas JIOJIsI, THUTP,
TEPMOJIMHAMHYECKUE TPUUYUHBI 00pa30BaHMs PAacCTBOPOB; (PU3MUECKUE U XMMUYECKHE CUIIBI, 00Y-
CJIOBJIMBAIOLINE OOpa30BaHME PAcCTBOPOB; OTJIMYME CHUJIBHBIX 3JIEKTPOJUTOB OT CIA0BIX; THIIbI
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CHJIBHBIX 3JIEKTPOJMTOB; THAPATALlUs UOHOB, IEPBUYHASL U BTOPUYHAS TUAPATHBIE 000JIOUKH, KPU-
CTAJJIOTUAPATHL; AKTUBHOCTh, KOA((OUIIMEHT aKTUBHOCTH; TUIIBI CIa0bIX 3JEKTPOIUTOB, KOHCTAHTHI
U CTENECHH JHMCCOLMAINH CIa0BIX AJIEKTPOIUTOB; BOJA KAaK CIa0BIA AJIEKTPOIUT, HOHHOE MPOU3Be-
JIEHUE BOJIbI, BOJOPOJIHBIM U TUAPOKCUIBHBINA MOKA3aTEU PAaCTBOPOB, CIIOCOOBI U3MEPEHHUs BOJO-
POIHOrO MoKa3aTelis; OyepHble pacTBOPHI; THAPOIU3 COJICH, TUIBI THAPOJIN3a, KOHCTAHTHI U CTE-
MIEHU TUJIPOJIN3a COJIeH; 3HaUeHUE PACTBOPOB CUJIBHBIX U CIIA0BIX AJEKTPOIUTOB B XUMUHU U OHOJI0-
TUH.

Tema 2 «CkopOoCTh M IJHEPTETUKA XUMUYECKUX peaKiii. XMMHUYECKOE PaBHOBECHEY

CpenHsisi 1 UCTHHHASL CKOPOCTb XMMHUYECKOW peakuuu; (akTOphl, BIUAIOIIUE HA CKOPOCTh
peakuyy; XUMHUYECKash Peaklys KakK I1OCJIEeI0BATEIbHOCTh MIEMEHTAPHBIX CTAIUN; 3aKOH JEHCTBY-
IOILIMX Macc Ul 3JIEMEHTApHOM CTaJMM XMMHUYECKOW PEaklMM, KOHCTAHTA CKOPOCTH PEAKLUU; 3a-
BHUCHUMOCTh CKOPOCTH XMMHYECKOH peakiuu OT Temmepatypsl, npaBuino Baunt-I'odhda, ypaBHeHHE
AppeHunyca, SHepTus aKkTHUBAI[MH, YPHEPreTUUYECKUN Oapbep, aKTUBUPOBAHHBIN KOMILIEKC, KaTallu3,
KaTaJIn3aTopbl, (PEPMEHTHI; 3HAUCHHE YUYCHHUS O CKOPOCTH XMMHUYECKOH peakiuy B XMMHUHU, OHOJIO-
TUU U CEITbCKOM XO034MCTBE; XMMUYECKOE PABHOBECUE KaK KOHEUHBIN PE3yJIbTaT CAMOIIPOU3BOJIBHO-
ro NpoTeKaHusi 00paTUMOM peakluu, IMHAMUYECKUN XapaKTep XMMHUECKOI0 PaBHOBECHUS, IPU3HA-
KM UICTUHHOT'O PaBHOBECHS, 3aKOH JIEUCTBYIOIIMX MACC sl XUMHUYECKOTO paBHOBeCHs, npuHUu Jle
[ITarenbe, posib XMMUYECKUX PABHOBECHM B IPHUPOJE; TEPMOJMHAMUYECKUE CHUCTEMBI: OTKPBITHIC,
3aKpBITHIE, U30JIMPOBAHHBIE, TOMOTE€HHBIE U F€TEPOre€HHbIC; BHYTPEHHSSI SHEPIHsl, SHTAJIbINUsA, TEI-
J0BOH 2(PPEeKT XUMHUECKO peakiuu, 3aKoH ['ecca, SHTpPONHsS Kak Mepa BEPOATHOCTH COCTOSTHUS
CUCTeMBbI, u3MeHeHune sHepruu ['mb0ca Kak KpUTepuil BOZMOKHOCTH CaMOIPOU3BOJILHOTO MTPOTEKa-
HUs peaKlyu.

Tema 3 «Ctpoenue aroma. [lepuonnueckass cucrema. Xumuueckas: cBs3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE peakuu. KOMIUJIEKCHBIE COETMHEHUS

Crpoenue aToma, OCHOBHBIE IPUHIIUIIBI KBAHTOBOI TEOPUHU CTPOCHMS BELIECTBA; KBAHTOBBIC
Yycia: TJaBHOE, OpOUTAIbHOE, MAarHUTHOE W CIMHOBOE; DHEPreTHYECKHE YPOBHU U IOTYypPOBHU
aToOMa; PUHIIMUIIBI 3aMI0JIHEHUS SJIEKTPOHHBIX OpOUTaeil aToMa B OCHOBHOM COCTOSIHUU: TPUHITUTT
[Taynu, npaBuno XyHAa; 3J€KTPOHHBIE EMKOCTH OpOMTasel, MOAYPOBHEW U ypOBHEN aroma; CIo-
COOBI 3aMUCH AIEKTPOHHBIX (POPMYII aTOMa; COBpeMeHHas (OpPMYJIHPOBKA MEPHOAMUECKOTO 3aKOHA
H.N. MenneneeBa; cTpyKTypa Nepuoandeckord cucrembl; nmpaBwia B.M. KiieukoBckoro; nepuo-
JUYHOCTh M3MEHEHHUs CBOWCTB aTOMOB JJIEMEHTOB: DHEPIMU MOHH3ALUU, CPOACTBA K JJIEKTPOHY,
ANEKTPOOTPHULIATENIBHOCTH, paanycoB Ban-nep-Baanbca; nepuonndeckuil Xxapakrep U3MEHEHHUs XU-
MUYECKHUX CBOMCTB 2JIEMEHTOB; CBSA3b PACIPOCTPAHEHHOCTH XUMUYECKUX JJIEMEHTOB € UX IOJIOXKE-
HUEM B NEPUOJUYECKON CUCTEME, MAKPO- U MUKPOIEMEHTBI; TUIIBI XUMUYECKON CBA3H; XapaKTe-
PUCTUKU CBsI3€H: 3JEKTPUYECKUE TUIOJIbHBIE MOMEHTHI, 3((QEeKTUBHbIE 3apsi/ibl aTOMOB, CTEIEHb
MOHHOCTH, HAIIPaBJIEHHOCTh M HACBILIEHHOCTh, SHEPTUs U JIJIMHA CBSI3H; METOJ BAJICHTHBIX CBS3EH;
CUTMa- U MU-CBSI3H, TUIIBI THOPUU3AllMK ATOMHBIX OpOUTAJIEH U FeOMETPHs MOJIEKYJT; METOJ] MOJIe-
KYJISIPHBIX OpOHUTalell; IpUMEHEeHUE TEOPUU XUMHUECKOM CBSI3U B XMMHMU U OMOJIOTHH.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH, CTEIIEHb OKHCIIEHUSA, OKUCIUTEIN U BOCCTa-
HOBUTEIW, OKHCIEHWE W  BOCCTAHOBJICHWE; COCTaBJICHUE YPAaBHEHHS  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI (METOJ MOHHBIX MOIYpEaKLii); OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
NOTEeHIMANbl, ypaBHeHHWEe HepHcTa; omnpeneneHre HANpaBlIEHHUs MPOTEKAHUS OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBbHBIX PEAKLMH C IOMOILIBIO OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX ITOTEHIIUAJIOB, POJIb
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI B IPUPOJIE.

KommiiekcHble coeMHEHHsI, CTPOCHUE KOOPIMHAIMOHHOW Cepbl KOMIUIEKCHBIX CO-
eMHEHUI: KOMILIeKCOo0Opa3oBaTellb, JIMTaH Ibl, JOHOPHBIE aTOMBbI JIMTAHAOB, JIEHTaTHOCTh, KOOP-
JMHALMOHHOE YHUCII0, TEOMETPHS KOOPIMHAIIMOHHOM cephl; BHEIIHEC(EPHbIE HOHBI; KOMILJIEKCHI C
XeJIaTO00Pa3yoIMMU U MAaKPOLMKIMYECKUMHU JIMTaHJaMH; AUCCOLUAINS KOMIUIEKCHBIX COEIMHE-
HUI B pacTBOpax, KOHCTAHTHl YCTOWYMBOCTH U KOHCTAHTbI HECTOMKOCTH; (PaKTOPHI, BIAMUSIOIIUE HA
YCTOMYHMBOCTh KOMIUIEKCHBIX COEIMHEHHMI B pacTBOpax: TEMIEpaTypa, XEJATHBIA U MaKpOIUKIIHU-
yeckuil 3¢ (HeKThl, 3apsi]] IEHTPATILHOIO HOHA-KOMIIEKCO0Opa3oBaress, Teopusi KOOPAMHAITMOHHON
XUMHUYECKOHN CBSI3H, 3HAYCHHE KOMITJIEKCHBIX COSIUHEHUI B OMOXUMUM KIIETKH.



4.3 Jlekuuu/nadbopaTropHbie padoThl

Ta0omuma 4
Coneprxkanue JJeKIHi/1a00paTOPHOTro NPAKTUKYMA U KOHTPOJIbHbIE
MepONpUsITHSI
Ne s Ne n HazBanue JeKkiui/ LU DAL B Kou-Bo
o/p | Pasmena, Te- e KOMIETEHIMN | KOHTPOJILHOTO |~
MBI MepONpUATHS
1. Pasnen 1. «TeopeTnyeckre OCHOBBI XUMUI 50
Tema 1. Jlexuust Ne 1. PacTBopbl. - 2
«PactBOpE» | JTaGoparopras pa6ora Ne 1. 3amuTa J1abo-
[IpuroroBieHue pacTBOPoB paTopHO# pa-
3aJaHHOT'O COCTaBa. 0OTBI, UHIH-
BU/yaJIbHOE 8
3aJaHue, KOH-
TpOJIbHAS pa-
oora
Jlexmusa Ne 2. Bozaa kak cia- -
OBl AIEKTPOJUT. MoHHOE TIpO-
u3BeJIeHne BoAbl. BomopoaHblit 2
MoKa3aTenb. byepHsie pacTBo-
DBL.
Jlaboparopnas padota Ne 2. 3aiuTa J1abo-
DKCHepUMEHTAIBHOE OIpe/ie- paTopHOH pa-
JIEHUE BOJAOPOJHOIO MOKa3aTe- 0O0TBI, MHIU-
JIA. BUJlyaJIbHOE 6
3aJlaHue, KOH-
TpOJBHAS pa-
Oora
Jlexuus Ne 3. T'mpponus coneit. YK 11, - 2
VK 1.2,
JlaboparopHuas pabota Ne 3. VK 13 3amuTa j1ado-
N3ydenust BIUAHUS IPUPOJIBI CO- VK 1' 4’ paTropHo# pa-
JI, TEMIIEpATyphl U KOHIICHTpa- VK 1'.5’ 60TBI, WHIU-
LMW PACcCTBOpa Ha MPOLECC TUAPO- BUJTyalIbHOE 4
sa. 3a/1aHue, KOH-
TpOJIbHAS pa-
Oorta
Tema 2. Jlexmus Ne 4.,
«CkopocTth 1 | XUMHYecKasi KHHEeTUKa. Xu- - 4
SHEPreTHKa MHYECKOE PAaBHOBECHE
xuMu4deckux | JlabopatopHas paGora Ne 4. 3amuTa j1abo-
peaKkui. CKOpOCTh ¥ SHEpPreTUKa XUMU- paTropHo# pa-
XHMMHUYECKOE | YECKUX peakluid. XMMHUIeCKoe 0OOTBI, MHIU-
PaBHOBECHE» | paBHOBECHE. BUJTyaJIbHOE 6
3aJlaHHe,
OTIPOC TIO Te-
maMm 1-2
Tema 3. JIeximg Ne 5.
«Crtpoenue Crpoenue atoma. [lepuoanue- i )
aroma. Ile- CKas cHCTeMa. XMMHYECKas
puoanyYecKasi | CBA3b.
cUCTEMA. Jlexmus Ne 6. )
Xumudeckass | OKHUCIUTEILHO- i




Ne Ik Ne n HazBanme Jexnmii/ DARITUCLTE Bun Koi-Bo
o/p | Pasmena, Te- e KOMIETeHIHH | KOHTPOJILHOrO | = -
MBI MeponpHsITUsI
cBs3b. OKHC- | BOCCTAHOBUTEIIbHBIC PEAKIIUH.
JIUTCJIBHO- JlaboparopHuas pabota Ne 5. 3amuTa J1a0o-
BOCCTaHOBHU- | OKHCIUTEIIBHO- patopHoi pa-
TEIBHBIC PE- | BocCTaHOBUTEIBHBIC PEAKIIUH. 0OTEI, HHIN-
akuuu. Kom- BUJIyaJIbHOE 6
MJICKCHBIE 3aaHue, KOH-
COCTMHECHUS TpOJIbHAs pa-
6ota
Jleximg Ne 7. i )
KomnekcHble coeTMHEHUS
JlaGopaTopHnas pabota Ne 6. 3amura jJabo-
N3ydeHue CBOMCTB KOMIUIEKC- paTropHoO# pa- 4
HBIX COCMHEHHM 0OTHI
Tabnuma 5
Hepeqeﬂb BOIIPOCOB JJIsl CAMOCTOATC/ILHOI'O N3YUYCHUSA TUCITUIIIINHBI
Ne Ha3Banue pa3aeina, Ilepeyennb paccMaTpuBaeMbIX BOIPOCOB /IJIsI CAMOCTOATEIHLHOTO
n/n TeMbI U3yYeHUs

Paznen 1. Teopernyeckue 0CHOBbI XUMHH

1.

Tema 1. PactBOpsI

MoutsipHasi KOHIIEHTpALMsI, MOJISpHAasi KOHIIEHTpAIUsi SKBUBAJICHTA,
MaccoBas JI0JIsI, TUTP, TEPMOJIMHAMHYCCKUE TIPUYMHBI 00pa30BaHMS
pacTBOpPOB; (U3MYECKHUE U XHUMHUYECKHE CHWIIBI, 00YyCIIOBIIMBAIOIINE
o0pa3oBaHHE PACTBOPOB; OTIMYME CUIBHBIX JJIEKTPOJIUTOB OT Cla-
OBIX; THUIBI CHJILHBIX JJICKTPOJIMTOB; TUAPATAIUS NOHOB, TICPBUYHAS
U BTOpWUYHAs TUApPATHBIE OOOJOYKH, KPUCTAJUIOTHAPATHI; AKTHB-
HOCTb, KOX(PQUIIMEHT aKTUBHOCTH, THUIIBI CJIA0BIX JJIEKTPOJHUTOB,
KOHCTAHTBl U CTENEHU IUCCOIMAIUHU CIIa0BbIX JEKTPOJIUTOB; BOJA
Kak Ca0bIi AJEKTPOIIUT, HOHHOE MPOU3BEICHHE BOJIbI, BOJAOPOIHBIN
Y TUAPOKCUIIBHBIN MOKa3aTedn PacTBOPOB, CIIOCOOBI U3MEpPEHUs BO-
JIOPOHOTO TOKa3atess; OydepHble pacTBOPHI; THAPOJIHN3 COJIEH, TH-
MBI TUAPOJIN3a, KOHCTAHTHI M CTETIEHU THAPOIIN3a COJIeH; 3HAUCHUE
PacTBOPOB CHJIBHBIX M CJIA0BIX JIEKTPOJIUTOB B XMMHUU U OMOJIOTUH

Tema 2. CkopocTs u
SHEpreTKa XUMHYe-
CKMX peakuui. XUMHU-
YECKOE PAaBHOBECHUE

CpenHsiss M UCTHHHAs CKOPOCTb XUMHYECKOM peakuuu; (GakTopsl,
BIIMSIOIINE HA CKOPOCTh PEAKIMHU; XUMAYECKAsI PEaKLMsl KaK 1oce-
JIOBaTEIbHOCTb JJIEMEHTApHBIX CTAJHUN; 3aKOH JIEHCTBYIOIIMX Macc
JUISL DJIEMEHTApHOM CTauM XMMHYECKOM pEeakIMM, KOHCTAHTA CKO-
POCTH PEAKLUHU; 3aBUCUMOCTb CKOPOCTH XMMMYECKOW PEaKLUU OT
Temneparypsl, npasuio Bant-I'odpda, ypaBHenne Appenuyca, sHep-
TUsl aKTUBALMHU, SHEPreTHYecKHil Oapbep, aKTUBHUPOBAHHBIM KOM-
IUIEKC, KaTaju3, KaTajln3aTopbl, (epMEHTHl; 3HAUCHHE YUYEHHUS O
CKOPOCTH XMMHYECKON peaKklHMu B XUMHH, OMOJIOTUU U CEIIbCKOM
XO3SIICTBE; XUMUYECKOE PAaBHOBECHE KAaK KOHEUYHBIA PE3yJbTaT ca-
MOIIPOU3BOJIBHOTO TPOTEKaHUsT 0OpaTHMOM peakluu, JAWHAMHYe-
CKHMI XapakTep XHMHYECKOIO PaBHOBECHS, NPU3HAKU HCTHHHOTO
PaBHOBECHs, 3aKOH JECUCTBYIOIIMX MAcCC Uil XMMUYECKOTO PaBHOBE-
cus, npuHuun Jle llarense, poiab XMMHUYECKUX PAaBHOBECHM B IIPH-
pozie; TEpPMOJANHAMHUYECKUE CUCTEMBI: OTKPBITBIC, 3aKPBIThIE, U30JIH-
POBaHHBIE, TOMOTE€HHBIE U T€TEPOTCHHBIC; BHYTPEHHSS YHEPIUs, JH-
TaJIbIIUs, TEIUIOBOW 3(QeKT XUMHUECKOW peakuuu, 3akoH ['ecca,
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HaszBanue pa3aenaa,

IMepeyeHsb paccMaTpUBaeMbIX BOMPOCOB /IS CAMOCTOSITEILHOTO

n/n TEMbI U3YYEeHHs
SHTPOIHUS KaK Mepa BEPOATHOCTU COCTOSIHUS CUCTEMBI, H3MEHEHHUE
sHeprun ['mb6ca kak KpuTepHili BO3SMOXKHOCTU CaMOIPOU3BOJIIBLHOTO
MIPOTEKAHUs PEaKIIUU
3 Tema 3. Crpoenue | CTpoeHre aTtomMa, OCHOBHBIC NMPHUHIIMIIBI KBAHTOBOM TEOPUU CTpOE-
atoma. Ilepuoaude- | HUSI BellleCTBA; KBAHTOBBIC YMCIIA: TJIaBHOE, OpOUTAIBLHOE, MAarHUT-

cKasg cucTremMa. XHUMH-
yeckasd CBI3b. Okwc-
JINTEIBHO-
BOCCTAHOBUTCJIBbHBIC
peaknuu. Komriekc-
HBIC COCINMHCHUS

HOE€ M CIHHOBOE; SHEPreTHMUECKHE YPOBHU U TOAYPOBHH aToMa;
MIPUHIIAITEI 3aMOJIHEHUST DJIEKTPOHHBIX OpOWTaNell aromMa B OCHOB-
HOM cocTossHuM: npuHiun Ilaynu, npaBuno XyHa; 3J€KTPOHHbBIE
EéMKocTH opOuTaeii, MoaypoOBHEH U YPOBHEH aTroma; criocoObl 3amu-
CH DJIEKTPOHHBIX (OPMYJ aTOMa; COBpeMEHHas (pOpMyIHpPOBKa Iie-
puogmueckoro 3akoHa [[.M. MeHnneneeBa; CTpyKTypa IMEepHOIUAYE-
ckoil cucteMbl; paBwia B.M. KieukoBckoro; nepuoau4HoOCTh U3-
MEHEHHUsI CBOMCTB aTOMOB 3JIEMEHTOB: SHEPIMM HMOHM3AIUHU, CPOI-
CTBa K JJIEKTPOHY, JJIEKTPOOTPUIIATEIHHOCTH, paauycoB Ban-nep-
Baanbca; mnepuoanueckuii - XxapakTep M3MEHEHUS XHUMHYECKUX
CBOICTB 3JIEMEHTOB; CBSI3b PACIPOCTPAHEHHOCTH XMUMHUYECKUX dIIe-
MEHTOB C WX IOJOKEHHWEM B IMEPUOAMYECKON CHUCTEMEe, MaKpo- U
MUKPOIJIEMEHTBI; TUIBI XUMUYECKOW CBSI3U; XapaKTEPUCTHKU CBS-
3€H: JJEKTPUUECKHUE TUTIONBHBIC MOMEHTHI, d(h()EKTHBHBIC 3apsiIbl
aTOMOB, CTENEeHb WOHHOCTH, HAIPAaBICHHOCTh M HACBIIEHHOCTb,
SHEPTUsi U JJIMHA CBS3M; METOJl BAJICHTHBIX CBS3€H; CUTMa- W M-
CBSI3H, TUIBI THOPUIN3AIUU AaTOMHBIX OpOUTANEl U TeOMETPHUS MO-
JIEKYJI; METOJI MOJICKYJISIPHBIX OpOHTAIel; MPUMEHEHUE TEOPUH XU-
MUYECKOW CBs3M B XuMuM U Ouonorud. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIC PEAKIUHU, CTENECHb OKUCIEHUS, OKUCIUTEIH M
BOCCTAHOBUTEIM, OKHUCIEHHME UM BOCCTAHOBJIIEHHE; COCTABJICHHE
YpaBHEHHUs OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX peaKIuil (MeTo[
MOHHBIX TOJIyPEaKIIHii); OKUCIUTETHHO-BOCCTAHOBUTENIbHBIE TOTEH-
1yanel, ypaBHeHue HepHcra; ompeneneHue HampaBlIeHUs! MPOTEKa-
HUS OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA C IOMOILIBIO
OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX TOTEHIIMAJIOB, POJb OKUCIHU-
TEJIbHO-BOCCTAHOBUTENIBHBIX peakuuid B mpupoae. KomiiekcHble
COCIMHEHUS, CTPOCHUE KOOPAMHAIIMOHHOW c(epbl KOMILJIEKCHBIX
COETMHEHUI: KOMILJIEKCOO0pa30BaTeb, JUTAaHIbl, TOHOPHBIE aTOMBI
JUTAaH/IOB, JEHTATHOCTh, KOOPJUHAIIMOHHOE YHCIIO0, TEOMETPHUS KO-
OpIVHAIIMOHHON cephl; BHeIMHec(hepHbIe HOHBI; KOMIUIEKCHI C Xe-
JaTO00Pa3yIONIMMUA U MAaKPOIIUKIMYECKUMH JIUTaHIaMH; JTUCCOIHA-
1M KOMIUIEKCHBIX COEAMHEHUN B PacTBOpPAaX, KOHCTAHTHI YCTOWYH-
BOCTH W KOHCTAHTBI HECTOMKOCTH; (PaKTOPHI, BIUSIIOIMINE HA YCTOM-
YUBOCTh KOMIUJIEKCHBIX COEAMHEHUN B pacTBOpax: TeMmIeparypa,
XENaTHBIA M MaKpOIUKINUECKH 3((EeKThI, 3apsa HEHTPaTLHOTO
MOHA-KOMIUIEKCOO0Opa30BaTesi, TEOpUst KOOPAMHAIMOHHONW XUMUYE-
CKOW CBSI3M, 3HAYCHUE KOMIUIEKCHBIX COCIMHEHHH B OWOXMMHH
KJIETKH
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5. O0pa3oBaTte/ibHbIE TEXHOJIOTUH

Tadmuma 6
IlpuMeHeHNe AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOT Ui

e HanMeHoBaHMe UCTI0JIb3YeMbIX AKTUBHBIX M HH-
/' Tema u popma 3ansATHS TEePAKTHBHBIX 00pa30BaTeJIbHbIX TEXHOJIOT Uil
(¢popM 00yueHns)

1. | 'maponus coseit JIP | PabGoTa B MaJIbIX Ipymimax

XuMH4ueckasi KuHe-

THKA. XUMUYECKOE JIP | PaGoTa B MaJIbIX IpyIImmax

paBHOBECHE
3. | OKuciIuTeNbHO-

BoccraHoButenpHble | JIP | Pabora B ManbIx rpymnmax

peakiuu
4. | KomekcHsle co-

JIP | Pabora B MaJIbIX Ipynmnax
eANHEHUS

6. Texynuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS aTTeCTAllUA 10
UTOraM OCBOCHUS IMCUUIIMHBI

6.1. TunoBble KOHTPOJIbHBIE 32IAHUA IV HHbIE MATEPUAJIbI, HE0OXO0UMbIE
JJIS1 OLleHKM 3HAHM, YMEHHH M HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH

[IpuMepbl KOHTPOJILHBIX paboT:

®EJIEPAJIBHOE T'OCY JIAPCTBEHHOE BIOJ[)KETHOE OFPASOBATEJIBHOE
VUPEXJEHWE BBICIIET'O OFPA30OBAHU S
POCCHUIICKNI I'OCYJIAPCTBEHHBIN AT'PAPHBIV YHUBEPCHUTET —
MCXA umenn K.A. THMHPSISEBA
(®I'bOY BO PI'AY - MCXA umenu K.A. Tumupsizena)

Kadenpa xumun
KonTponbhas padota «CriocoObl BbIpaKE€HUSI COCTaBa PACTBOPOB»
Bapuanr 1
1. Kak Ha3bIiBaeTcst oTHOIIEHUE KomruecTBa B (Moib), comeprkaiierocs: B pacTBope, K 00beMy 3TOTO
pactBopa?
2. Kakas yacTHua siBIsieTcs SKBUBAJIEHTOM CEpHON KUCIIOTHI B PEaKIHH:
H>SO4+ 2NaOH = NaxSO4 + 2H>0?
3. CkoJibKO TpaMMOB XJIOpUJIa HaTpus TpedyeTcs s npurotosienus 1 1 20%-ro pacTBopa mioT-
HOCThIO 1,15 r/mn?
4. Boruncnure TiuTp 50%-1r0 pacTBOpa a30THOM KUCIOTHI INIOTHOCTHIO 1,31 1/mit.
5. K 100 mi pacTBOopa a30THOM KUCIOTHI C MOJIIPHOM KOHIIeHTparuei 1 Momis/n mpubasuiu 300 Mt
BOJIbI. BrIuncinTe MOJISIpHYIO KOHLIEHTPALIMIO [TOJIy4€HHOTO pa30aBIeHHOr0 pacTBoOpa.
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®EJIEPAJIBHOE T'OCY JIAPCTBEHHOE BIOJ[)KETHOE OEPA3OBATEJIBHOE
VYPEXJIEHUE BBICIIET'O OFPA3OBAHUS
POCCHUIICKHNI I'OCYJIAPCTBEHHbBII ATPAPHBIV YHUBEPCUTET —
MCXA umenn K.A. TAMUAPSI3EBA
(®I'BOY BO PI'AY - MCXA umenu K.A. Tumupsizena)

Kadenpa xumun
KonTponbnas pabora
«Bo1opoiHbIiA MOKa3aTENb
Bapuanr 1
1. [OH] = 1,65 - 10" mons/n. Beraucaurs pOH.
2. Beraucauts [H'] pactopa, eciiu pOH 6,54.
3. Umerotcs nBa pactBopa ¢ pH 4 u 6. B kakoM U3 HUX U BO CKOJBKO pa3 OoJbIle KOHIICHTPAIIHS
HMOHOB Bojiopoa?
4. Beruucnuts pH 0,2 M pactBopa ykcycHoi kucaotsl. Ky = 1,75 - 107,
5. Beruucnute pH 0,1 M popmuarnoro OydepHoro pactBopa ¢ OTHOIIEHHEM KHUCIOTHI K conu 3:4.
K.=1,77 - 10™.

®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE
YUYPEXJIEHME BBICIIIET'O OBPA3BOBAHUS
POCCHUMICKN TOCYJAPCTBEHHBIN AT'PAPHBIA YHUBEPCUTET —
MCXA umenu K. A. TUMUPSI3EBA
(®PI'OY BO PT'AY - MCXA nmenn K.A. Tumupssena)

Kadenpa xumun
KonTponbnas padota
«I'maponus conen»
Bapuanr 1

1. Harummre B cCOKpalieHHOW HOHHOW (opMe ypaBHEHHUE peaKlnK Tuaponnusa HuTpata xenesa(lll)
110 [-0li CTyIeH! U BBIYUCINTE KOHCTAHTY TUAPOJIA3A ITOM COJIH.
2. HanumuTe XuMuuecKyro GopMyIly TOH U3 Ha3BaHHBIX HIJKE COJIEH HaTpus, KOTOpas FUAPOIU3Y-
eTcs B HanOosbIIel crenenu: Gocdar, hpopmuar, HUTPUT.
3. BeruncnuTte cTenens ruaponau3a ruapokapoonara Hatpus B 0,05 M pacTBope 3To# counu.
4. Beruncnure pH 0,2 M pacTBOpa HUTpaTa aMMOHUS.
5. B xakoM 13 NMepeyuclIeHHbIX PacTBOPOB COJIEH JIAKMYC OKpAIIMBAEeTCsl B KPACHBIN LIBET: XJIOPU]
HaTpUs, XJIOPUJ] AMMOHHUS, TUTIOXJIOPUT HATPHS?
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®EJEPAJIBHOE T'OCY JIAPCTBEHHOE BIOJ[)KETHOE OEPA3OBATEJIBHOE
VUYPEXJIEHUE BBICIIET'O OFPA3OBAHUS
POCCHUIICKHNI I'OCYJIAPCTBEHHbBII ATPAPHBIV YHUBEPCUTET —
MCXA umenn K.A. TAMUAPSI3EBA
(®TI'BOY BO PI'AY - MCXA umenu K.A. Tumupsizena)

Kadenpa xumun
KonTponbnas pabora
«OKUCIUTETHLHO-BOCCTAHOBUTENbHbBIE PEAKIIUL
Bapuanr 1

1. ITonb3ysich METOOM MONYypeaKkIuii, 3aKOHYUTE YpaBHEHHE peakllMi B HOHHOM (hopMe U MOJCcUu-
TaiiTe CyMMy KO3 (PHUIIMEHTOB:

Sb¥* +MnO4 + H" — Sb>" + ...
2. ITonp3ysich METOJOM MOJYPEaKIHiA, 3aKOHUYNTE YPaBHEHUE PEaKIH B MOJICKYJIIpPHON dopme U
MOJICYUTANTE CyMMY KO3 DHUITUEHTOB:

H>0, + KNO2 + HoSO4 — NO + ...
3. [Tonb3ysch METOOM MONypeaKluid, 3aKOHYUTE YPaBHEHHUE PEaKIMU B MOJEKYISIpHOI dopMme u
OIpeEIUTE MOJISIPHYIO MacCy IKBUBAJIEHTa BOCCTAHOBUTEJIS:
KMnO4 + KNO2 + H,O —

4. BuIYMCIUT IeKTPOAHBIH moTenuuan cuctemsl Pb?*/Pb, ecnu [Pb?"] = 0,06 mons/n, a [Pb]
0,003 mounb/11.
5. Kakum u3 BemectB (Clo, Bro, 1) Henmb3s ocymecTBUTh ciaeayronyw peakmuio: MnOs + ¢ —
MnO4>?

IIpuMepsl HHAUBUAYAILHBIX 3amannii (CP):

3ananne «CrocoObl BIpAXKEHHUSI COCTaBa PACTBOPOBY
Bapuanr 1

1. B npunoxenun 2 npuBeIeHbl COCTaBbl PACTBOPOB, UCMOIb3YEMBIX JJII THIPOINOHHOIO BhIpAIlU-
BaHUs PACTEHUH B YCIOBMSX 3alUIIEHHOTO IpyHTa. [101B3ysCh 3TUMU JaHHBIMH, BBIYMCIUTE MO-
JSIPHYIO KOHIIEHTPALUIO Ka)XJ0M U3 COJIed a30THOW KHCIIOTHI, BXOJAIIUX B COCTAB MUTATEIBLHOIO
pactBopa Knoma. [InoTHOCTE pacTBOpa NpuHATH paBHOU 1 1/MI1.
2. B 240 mn Bozb! pactBopuiu 10 T xjopuaa kanusi. Beraucinre MacCoByIO 1010 3TOM COJTH B TIPH-
TOTOBJIEHHOM PacTBOPE.
3. KakoBa MosisipHasi KOHIIEHTpalus 2 H. pacTBopa poc(OpHO KUCIOTHI, €CIIU MPOTYKTOM PEaKIuu
HelTpanu3anuu asisercs rugpodocdar HaTpus?
4. Cxonbko TpaMMOB 25%-ro pacTBopa rUApOKCHIA Kaaus HyKHO TprinuTh K 400 M1 BOJIbI, YTOOBI
npurotoButs 15%-i pacteop?
5. CKOJIBPKO MWIJTWJIMTPOB 2 H. PaCTBOPA CEPHOW KUCJIOTHI HY>KHO B3STh JUIS IPUTOTOBIICHHS 3 JI
0,06 H. pacTBOpa?

3aganue «BoopoaHbIil MOKa3aTeby
Bapmuanr 1

1. Beruncinure pH TomatHoro coka, B 100 j1 KOTOporo coaepkutca 4 Mr KaTHOHOB BOJIOPO/IA.

2. OnTumanbHble 3HaueHus pH MmMouBbI AJs BeIpAIIMBAHMS ropoxa KoyeOmoTes B mpeaenax ot 6,0
10 8,0. Bo ckoibKO pa3 KOHIEHTpalMs KaTHOHOB BOJAOPOAA, COOTBETCTBYIOIIAS MHUHUMAIBHOMY
3HaueHuIo0 pH, MpeBbIIaeT KOHIEHTPAIIUIO KaTHOHOB BOAOPOJ]A, COOTBETCTBYIOIIYIO MaKCHUMAIlb-
HOMY 3HadyeHuto pH?

3. Beruucnure pH pactBopa XJIOpOBOAOPOIHOM KUCIOTHL, B 1 1 KOoTOporo conepxkutcs 36,5 r HCI:
a) 06e3 yuéTta OTJIMYUS aKTUBHOCTH OT KOHIIEHTpAIuu; 0) ¢ y4ETOM OTIMYMS aKTMBHOCTH OT KOH-
[eHTpaluu (3HaueHne kod(h(HUIMeHTa akTUBHOCTH CM. Ha CTp. 76 yueOHHKa). MOXXHO i B JAHHOM
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ciy4ae mpeHeOpedb OTINYHEeM aKTUBHOCTH OT KOHIICHTPAIUH ?

4. BeiunciuTe CTENeHb IMccouranuu MypaBsuHOM KucioThl B 0,2 M pactBope u pH 3Toro pactso-
pa.

5. Beiuucnure pOH pactBopa, B 2 J1 KOTOPOTO cojiepKutcst 1 Moab amMuaka u 53,5 T xJiopuja am-
MOHUSI.

3aganue «['maponus cosnein»
Bapuanr 1

1. Hanmummre XxuMuU4eckyr ¢GopMylly ¥ Ha3BaHUE COJHU, KOTOpas oOpa3yercs MpH CMEIICHUU
164 mn 20%-ro pactBopa rujapokcuna Hatpus (wioTHocTs 1,22 r/mi) u 349 mu 10%-ro pactBopa
XJIOPOBOJOPOIHON KHCTOTHI (TI0THOCTH 1,047 v/mi). [oaBepraercst 11 3Ta COMb THUAPOIHU3Y?

2. Hanumure xumuyeckyto ¢popMyily TOM M3 Ha3BaHHBIX HIKE COJIEM HaTpHs, KOTOpas IoJBepra-
€TCS TUAPOJIU3Y B HAUOOJbBIIEH CTETICHH: TUIIOXJIOPUT, XJIOPUT, XJIOPAT, IEPXJIOpPAT.

3. HamummTe B COKpallieHHOW HOHHOW (popMe ypaBHEHHUE PEAKIUHU THIPOIN3a XJIOPUIa ATFOMUHUS
Y BBIYHMCIIUTE KOHCTAHTY TUJIPOJIA3a 3TON COJIU IO MIEPBOM CTYyIICHHU.

4. PaccuuTaiiTe CTemeHb THIPOJIM3a XJOpHUIA MapraHila B pacTBOpE, TUTP KOTOPOrO paBeH
0,0125 r/m.

5. Boruucnute pH 0,25 M pactBopa HUTpHTa HaTpus rnpu Temmeparype 0°C.

3aganue
«CKOPOCTh ¥ SHEPreTUKa XUMHUYECKUX peaknii XUMUIECKOE PABHOBECHE)
Bapuanr 1

1. DKCTIEpPUMEHTAIBHO YCTAHOBIIEHO, YTO 3aBUCUMOCTh CKOPOCTH PA3JIOKEHHsI Ta3000pa3HOTO TEH-
TAOKCHUJA TUa30Ta

2N20s 1y =4NO2 ) + O2 ()

OT KOHIICHTPAIIUU ITOTO BEIIECTBA OMHUCKIBaeTCs ypaBHeHUEM v = kc(N20s). Beraucnure ckopocTb
3TOM peakiuu, eciau KoHIeHTpauus N2Os coctaBinser 20MMOJIB/JI, a KOHCTaHTa CKOPOCTH PaBHA
1,6 ol
2. Ipu noBbimenun temieparypsl co 125°C no 150°C ckopocTts peakinuu yBenuuuiachk B 32 pasa.
Beruucnure TemnepaTypHblil KO3(GOUIMEHT CKOPOCTH PEAKIIMH.
3. B pe3ynbraTe NpoTeKaHus 10 HEKOTOPOM CTENEHH 00paTUMOM peakuy KaTaJIuTHUYEeCKOrO OKHC-
JIeHHUs aMMHaKa yCTaHOBUJIOCh XUMUYECKOE PaBHOBECHE
4NH3 () + 502 () <> 4NO ) + 6H20 ().

Bo ckonpko pa3 KOHCTaHTa CKOPOCTH OOpaTHOW peaklMu MEHbIIE KOHCTAHTBI CKOPOCTH
TIpSAMO¥i peaKIuu, eciu KOHCTaHTa paBHoBecHs K, pasna 101987
4. B xakoM HanpaBJICHUHU CMECTUTCSI pABHOBECHE pEAKLIUU

AP** + HO < AIOH?*" + HT;
a) IIPU MOBBIIIEHUH TeMIepaTypbl: 0) MpH J00aBIEHUH LIETOYHU?
5. Beruucnute u3MeHeHHe SHTPOIHUH B pe3yJIbTaTe peakIuu
B2Hs () + 6H20 () = 2H3BO3 (epuxny T 6H2 ().

3ananne « OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIINI
Bapmuanr 1
1. Tlonp3ysch METOOM HOHHBIX NOJYPEAKLNN, 3aKOHYUTE YPAaBHEHHE PEAKIMU B COKpAILICHHOU
WOHHOU popme
Bi*" + Br, + OH" — BiOs + ...
U MOICYUTANTE CyMMY CTEXMOMETPHUECKUX KOAPPHUIINEHTOB.
2. Ilonp3ysick METOOM MOHHBIX MOIYPEAKINM, 3aKOHYUTE YPABHEHHE PEAKIMHU B MOJIEKYJISIPHOU

dbopme
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HCI+ MnO; — Cl + ...
U TIOJICUUTANUTE CYMMY CTEXHOMETPHUUECKUX KOIPPUIIEHTOB.
3. Omnpenenute MOJISIPHYIO MacCy SKBHUBaJ€HTa BOCCTAHOBHUTEIIS B PEAKIIMM, PUBEJICHHON B 3aj1a-
ye 2.
4. Ionb3ysICh 3HAYEHUSAMH CTAHJIAPTHBIX 3JEKTPOIHBIX MOTEHIIMATIOB, BEIUUCIUTE AJIEKTPOIBUKY-
LIYI0 CHILy PEaKLUU, IPUBEACHHON B 3a1a4e 2.
5. PaccunrtaiiTe OKMCIUTEIbHO-BOCCTAHOBUTEIIbHBIN MTOTEHIIMAI MHEPTHOIO AJIEKTPOAA B PaCTBOpE,
B KOTOPOM KOHIIeHTpauus katnona Fe?" pasma 3-107 moms/n, a koHieHTpanus katuona Fe*™ co-
crasaser 1:10 momb/m.

Bomnpoce! 11 NOArOTOBKM K ONpPocy o tremam 1-2

Paspnen 1 «Teopernueckne OCHOBBI XUMHUI

Tembl 1-2 «PacTBopbl», «CKOPOCTh U SHEPreTHKA XUMUUECKUX pPEeaKIMi. XMMHUYECKOE paB-
HOBECHE»

1. Pacuer conep:xaHusi KOMIIOHEHTOB pacTBOpa 3a/laHHOTO COCTaBa.

2. CriocoObl BBIpaKE€HHUs COCTaBa PacTBOPa U MEPEeXo/ OT OJHOTO CIoco0a K IPyroMy.

3. Onpenenenvie pH 3amanHoro pactBopa, konunenrparuu [H'] mmm [OH] B pactBopax
CWJIbHBIX U CJTa0BIX 3JIEKTPOJIUTOB, B Oy(PepHBIX pacTBOpax.

4. Hanucanue ypaBHEHHs THAPOIU3a B COKPAILIEHHOW HOHHOW (hopMe, pacueT KOHCTaHTHI
TUPOJIN3a, CTEIICHU TUAPOIn3a U pH ruaponu3yrommxcs coyei.

5. HaxoxaeHue CKOPOCTH PEaKIWU MPU MU3MEHEHUU KOHIIEHTPAIIMH HCXOJHBIX BEIIECTB,
TEeMIIepaTyphl, 1aBJICHUS.

6. BerunciieHre KOHCTAaHThI PAaBHOBECHS, HCXOAHBIX UM PABHOBECHBIX KOHIICHTPALIUNA KOM-
MOHEHTOB PEAKIIMOHHOMW CMeCH.

7. YCcTaHOBICHUE HAIIPABJICHUS CMEILECHHUS PAaBHOBECHUS IIPU MU3MEHEHUHU YCIIOBHUM IPOTEKA-
HUS pEaKIVHu.

BOl'[pOCI)I K 3K3aMEHY

1. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUCICHHUS U MpaBuila €€ HaXO0XKJICHUS.
Oxucourenn M BOCCTAaHOBHUTENH. OKHMCIUTENIBHO-BOCCTAHOBUTENBHBIM NOTEHLUAN. YpaBHEHHE
Hepucra. CtanmapTHbIN OKHUCIUTENBHO-BOCCTAHOBUTENBHBIN ToTeHIMaN. DJIC peakuwmii. Hanpas-
JICHUE PEAKLUN.

2. Ilepuoanueckuii 3akoH JI.M1. MenneneeBa B coBpeMeHHON (opMynnpoBke. O0IIMe XuMUYecKue
CBOMCTBA HJIEMEHTOB: METAJNIMYECKUE U HEMETAJUIMYECKHUE, KMCIOTHO-OCHOBHBIE, OKUCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE U MEPUOJUYECKUI XapakTep UX W3MeHeHusd. CBOMCTBa aTOMOB 3JIEMEHTOB U
NEPUOJIMYECKUN XapaKTep UX U3MEHEHUs (PHEPTusi HOHU3AIUH, CPOACTBO K AJIEKTPOHY, JIEKTPOOT-
PHUIIATENILHOCTD). DHEPrud M KOH(Urypaluu >JeKTPOHHBIX opOHTaneil aroma. DJEKTpPOHHbIE U
AIIEKTPOHHO-CTPYKTYpPHBIE (DOPMYJIBI AJIEMEHTOB. DIEKTPOHHBI OCTOB M OpOMTAIM BaJICHTHBIX
ypoBHe# aroma. [lonstue nepuona u ero popmupoBanue o npasuwiam B.M. Kneukosckoro. [Ipu-
YUHBI PA3JIMYHOM JJIMHBI IIEPUOJOB. Pacrosnoxkenue B CTPYKType NEPUOANUECKON CUCTEMBI S-, p-,
d- u f-anemenToB. JIJIMHHO- U KOPOTKOMEPUOIHBIN BapuaHTHl MEPUOAUYECKON cucTemsbl. Pacmoo-
JKEHUE B HUX METAJJIOB U HEMeTauloB. OCHOBHBIE IIPUHLIUIIBI KBAHTOBOM TEOPUU CTPOEHUS BEIllE-
CTBa: IIPEJACTABICHUS O KOPIYCKYJIPHO-BOJIHOBOM JIyalU3Me SIBIICHHM MUKPOMHpA, IPUHLNIIE He-
onpenenéHHocty, ypaBHeHuu lllpeaunrepa, BoiaHOBOHM ¢yHkumu. KsantoBble umcna. I'maBHOE
KBaHTOBOE YHCJIO M 3HEPreTUYECKOE YPOBHU IJIEKTpOoHA B aToMe. [loTeHnmManbHas sima i OQHO-
3NIEKTPOHHOTr0 atoMa. OCHOBHOW M BO30YXJIEHHBIN »HepreTudeckue ypoBHU. OpOuUTanbHOE KBaH-
TOBOE€ YHUCJIO, MOMEHT KOJIMYECTBA IBUKEHUS AJIEKTPOHA U MPOCTPAaHCTBEHHAs (hopMa IJIEKTPOHHO-
ro ob6naka. [loreHnuanbHas siMa A7 MHOTOJIEKTPOHHOTO aroma. PacuieniieHne sHepreTHyecKux
yYpOBHEW Ha MOAYpOBHHU. UMCIIOBBIE 3HAUEHHS OpPOMTAIBLHOIO KBAHTOBOTO UMCIIA U MX OyKBEHHBIE
o0o3HaueHust. O003HAUYEHUS SHEPTeTUYECKUX MOAYPOBHEH. [IpUHIIUIBI 3aMOIHEHUS 3JEKTPOHHBIX
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opbuTaneil aToMa B OCHOBHOM COCTOSIHUM, PUHIIMIT MUHUMYMa 3Hepruu, npuHuun Ilaynu, npasu-
710 XyHJa. DJIEeKTPOHHBIE EMKOCTH OpOHTalield, TOAypOBHEH M YPOBHEH aToMa.

3. Xumuyeckas CBS3b U T€OMETpUsS MOJEKyJl. [ MOpuan3aus aTOMHBIX M MOJICKYJISIPHBIX OpOUTa-
JI€l ¥ reOMeTpHs MOJIEKYJl. BinsiHue HECBA3BIBAIOIMX YIEKTPOHHBIX IIap HA TEOMETPHUIO MOJIEKYI.
Tumnbl ruOpuaM3aiy SJIEKTPOHHBIX OpOUTAIel aTOMOB 3JIEMEHTOB BTOPOTO MEpHOJa U TeOMETpHUs
MOJIEKYJI, B KOTOPBIX 3TH aTOMBI SIBJISIFOTCS] LIEHTPAJIbHBIMU. THITBI XUMUYECKOM CBS3U: KOBAJICHTHAS,
WOHHAs, NOJIIpHasi, KOOPAWHAMOHHAs, BOAOPOAHAs. MeTo | BaJEHTHBIX CBS3€H, €0 OCHOBHBIE I10-
noxxeHusi. CBOMCTBA KOBAJICHTHBIX CBSI3€H: HACBHIILIEHHOCTD, HAIIPABJIEHHOCTD, SHEPIHs CBsA3H. [Ipu-
MEPBI COEIMHEHUH C KOBAaJICHTHOM CBS3BIO.

4. CtpoeHre KOOPAUHAIMOHHON c(pephl KOMIUIEKCHBIX COCTUHEHUI: KOMIIEKCOOOpa30BaTelb, JIH-
TaH/bl, JOHOPHBIE AaTOMBI JINTAHJOB, KOOPAWMHALIMOHHOE YHCIO, IE€OMETPHsl KOOPAMHALMOHHOU
chepsl. 3apsa BHYTpEHHEH KOOpAWHAIMOHHON cdepsl. BuemHechepHnbie moHbl. Jluccoruanus
KOMIUIEKCHBIX CO€IMHEHNH B pacTBOpax. KOHCTaHThI yCTOWYMBOCTH U KOHCTAHTBI HECTOMKOCTH.

5. CxopocTh xummuueckoi peakuuu. CpeaHsisi 1 UCTUHHAs (MTHOBEHHAs) CKOpOCTh peakuuu. Oc-
HOBHbIE ()aKTOPBI, BIMSIOIME HA CKOPOCTh peakiuu. XUMUYECKas peaklusl Kak IO0CIeJ0BaTelb-
HOCTh 3JIEMEHTAPHBIX CTAAUN (MEXaHU3M PEaKIn). 3aKOH JEHCTBYIOIIMX MACC JIJISl SJIEMEHTAapHOM
CTaJluM XUMU4ecKon peakuuu. KoHcTanTa ckopocTu peakuuu. BinsHue KOHIEHTpaluy U TeMIepa-
TYpBI Ha CKOPOCTh XUMHU4ecKoi peakiun. [Ipasuio Bant-I'odda. Ypasuenne Appennyca. Dueprus
aKTUBAIMM, SHEpreTHYecKuil 0apbep, aKTUBUPOBAaHHBIN KomIlieke. Katanus u katanusaTtopsl, ep-
MEHTBI. XUMHUYECKOE PAaBHOBECHE KaK KOHEYHBIH pPe3yJbTaT CaMOIPOM3BOJIBLHOTO MPOTEKaHUs 00-
paTuMoi peakuuu. IIpU3HaKuM HCTUHHOTO PAaBHOBECHS U €r0 OTIMYME OT KaXKYIIErocs paBHOBECUS
U CTallMOHAPHOTO COCTOSTHUS cucTeMbl. [loHsTre 0 asoBom paBHOBecuu. /lnHamMudeckuii xapax-
TEp XUMHUYECKOTO PaBHOBECHUS. 3aKOH IEHCTBYIOIIMX MAcC Il XUMUYECKOIO PABHOBECUS: B3aUMO-
CBSI3b PABHOBECHBIX KOHILIEHTpaluii. @akTopbl, BAUSIOLUINE HA YHCIOBOE 3HAUEHNE KOHCTAHThI paB-
HoBecusl. Cmelenue xuMmudeckoro pasHosecus. [Ipunnun Jle [arense.

6. PacTBOpSBI, IPpUYMHBI KX 00pa30BaHUs. DIEKTPOIUTHUYECKAS AUCCOIUALNS. DIEKTPOIUTHI. CHIlb-
Hble U cialble 3IeKTPoauThl. OTiinune ciaaldblX AJIEKTPOIUTOB OT CUJIbHBIX. THIIBI CIa0BIX 3JIEK-
TpoiauToB. KoHcTraHTa M cTeneHb AMCCOLMAIMM CJIa0BIX AJIEKTPOJIUTOB. 3aKOH pa3BeleHUs
OctBanbaa (CBA3b KOHCTAHTBHI U CTENEHU TUCCOLMALUH). 3aBUCUMOCTh CTENEHU JUCCOLMALUU OT
KOHIEHTPALUU CJIa00Tr0 JIEKTPOIINTA.

7. Boga xak cnaOblif snextponuT. MoHHOE nponsBeieHre BOJbl U €ro 3aBUCUMOCTb OT TeMIepaTy-
pbl. BonopoaHelii moka3aTenb B pacTBOpax CUIBHBIX M cIaObIX AneKTposinToB. Kucnas, HeTpaiib-
Has U mienoyHas cpena. CreneHp qucconuanuy, €€ CBsA3b C KOHLUEHTPALUEH IEKTPOJINTA U KOH-
CTaHTOM ero aucconuanuu. bypepusie pactBopsl. Tumnbl 6ydepHbIX pacTBOPOB, UX COCTAaB U MeXa-
HU3M JieiicTBus. bydepHas émkocTb. CriocoObl H3MepeHus BOAOPOIHOTO MOKa3aTes.

8. I'maponus coneit. Tunbl ruaponusa (MpUMepbl YpaBHEHUM peakuil THAPONIM3a B COKpAIEHHOM
MOHHOW 1 MoJieKyJIsipHO# ¢opme). KoHcTanTa 1 crenens ruaponu3a. CTyneH4aTslil rHIponn3. Xa-
PaKTEPUCTUKH CTyNEHYaTOro ruaponusa. O6patuMelii 1 HeoOpaTUMbIN THAPOIU3 (IPUMEPHI).

9. O6mas xapakrepucTuka s1eMeHToB [A-noarpymnmsl. [llenounsle MeTamIbl Kak BOCCTAHOBUTEIH.
OO6pa3oBaHre OMHAPHBIX COSAMHEHUN HIEIOUYHBIX METAJJIOB MyTEM CHHTE3a U3 MPOCTHIX BEIIECTB,
B3aMMO/IEICTBHE C BOJIOPOJIOM, TaJIoOTEHAMHU, KHUCIOPOAOM (TOpPEHHE), CepOoi, a30TOM, YIIEPOIOM.
B3anmoneiicTBre MIENOYHBIX METAIOB € BOAOW. PacTBOpUMOCTH COJEH HIETOYHBIX METAJIIOB.
['maponus coselt METOYHBIX METAIJIOB 10 aHHOHY. OOpa3oBaHue KUCIBIX coleil. KanuitHbie yno0-
peHMUSL.

6.2. Onucanue nokasarteJieil U KpUTepueB KOHTPOJISI YCIIEBAEMOCTH,
onucaHue MKAaJ OLeHUBAHUS

Jl7is olleHKH 3HAHUH, YMEHUN, HABBIKOB U (POPMUPOBAHUS KOMIIETEHITUH TIO AUCIHUTIIIMHE MO-
KET MPUMEHSATHCS OAIUTBHO-PEUTHHTOBAsI CHCTEMa KOHTPOJIS M OLIEHKH YCIIEBAEMOCTH CTYIEHTOB.

B ocHoBy 6amnbpHO-periTunroBoii cuctembl (BPC) monoskeHbl TPUHIMIBI, B COOTBETCTBUU C
KOTOpPBIMH ()OPMUPOBAHNE PEUTUHTA CTYACHTA OCYIIECTBISETCS B XOA€ TEKYIEro U MPOMEXYyTou-
HOTO KOHTpOJs 3HaHWU. CTyJeHT, HaOpaBIINil B TEUYEHHWE CEeMeCTpa MPH OCBOCHUU JUCIIUTUTHHBI
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H€O6XO,Z[I/IMOG 11 aTTecTaluu KOJIHUYCCTBO 63.JIJIOB, MOoJIy4acCT 3K3aMCHAIIMOHHYIO OIICHKY 110
OaJTbHO-PEUTHHTOBOM cucTteme. [Ipu Hecormacuu ¢ OIEHKON Mo OaTbHO-PEUTHHTOBON CHCTEME
CTYJICHT UMEET MPaBO Ha Cauy dK3aMeHa M0 TPaJAUIIMOHHON CUCTEME.

Tadmuma 7
kana JK3aMeH
OlleHUBAHUS
156-205 OTJIMYHO
135-155 XOpOILIO
103-134 YAOBJIETBOPUTEIBLHO
0-102 HEYJIOBJIETBOPUTEIILHO

HpI/I HCII0JIb30BaHNH TpaﬂHHHOHHOﬁ CHUCTEMBI KOHTPOJIA U OLUCHKH YCIIEBAEMOCTH CTYyACH-

TOB JOJIXKHBI OBITH MMpEaACTaBJICHBI KPUTCPUHU BBICTABJICHUSA OLCHOK I10 I-IGTI:IpE’:X63,.H.HI:HOI~/'I CHUCTEMC
«OTIIMIHO», «XOPOUIO», «YHAOBJICTBOPUTCIIBHO», «HCYTOBJICTBOPUTCIIBHO).

Kpurepuu oneHnBaHus pe3yJibTaTOB 00y4eHUSA
Tabania 8

Onenka

Kpurtepun oneHuBanus

Bricokuit ypoBeHb
«5»
(oTIIMYHO)

OLICHKY «OTJIMYHO» 3aCIy’KUBAET CTYACHT, OCBOUBILIUI 3HAHUS, yMe-
HUS, KOMIIETCHIIMY ¥ TEOPETHYECKUN MaTeprasl 6e3 mpoOesioB; BHITIOJ-
HUBIINHN BCE 3aJaHUs, IPEAYCMOTPEHHbIE Y4eOHBIM IJIAHOM Ha BBICO-
KOM KaueCTBEHHOM ypPOBHE; TPAKTHYECKHE HABBIKH MPO(ECCHOHATEHO-
ro IPUMEHEHUSI OCBOCHHBIX 3HAHUN CPOPMUPOBAHBI.

KoMnerenuun, 3akperiéHHble 3a JMCHUIUIMHON, ¢(pOpMHPOBaHbI HA
YPOBHE — BBICOKHIA.

Cpennuii ypoBeHb
«4»
(xoporo)

OILICHKY «XOPOII0» 3aCIy’KUBAET CTYAEHT, IPAKTUYECKHU MOJTHOCTHIO
OCBOMBIIINM 3HAHUSA, YMEHM, KOMIICTCHIIUU U TEOPETUYECKUN MaTepU-
a1, yueOHbIe 3aJJaHKs HE OIICHEHbl MaKCUMaJIbHBIM YHCJIOM OalljIoB, B
OCHOBHOM C(hOPMUPOBAI MPAKTUYECKHE HABBIKH.

KoMnerenuumn, 3akperiéHsple 3a JMCHUIUIMHON, ¢(popMHpPOBaHbI HA
YPOBHE — XOPOIIMii (CpeHuid).

IToporosslii ypo-
BeHb «3» (ymoBie-

OLICHKY «yAOBJIETBOPUTEJIbHO)» 3aCIy>KUBAET CTYJEHT, YACTUYHO C
npobenaMy OCBOMBILNI 3HAHUS, YMEHHsI, KOMIIETEHIIMH U TeOpeTHYe-
CKUI MaTepuaj, MHOTHE yuyeOHbIe 3aaHtsl TUOO HE BBIITOJIHUI, THO0

OHH OLIEHEHBI YUCIIOM 0ayIOB OJIM3KUM K MUHUMAJIbHOMY, HEKOTOpbIE

TBOPUTEIIHHO)
MIPAKTUYECKHE HAaBbIKU HE C(HOPMUPOBAHBI.
Komnerenuunu, 3akpeni€Huble 3a JUCUUIIIIMHON, C()OPMHPOBAHBI HA
YPOBHE — 10CTATOYHBIIA.
MuHMMaNbHBIA | OLIEHKY «HEYAOBJIETBOPUTEIBHO» 3aCIIYKUBAET CTYIAEHT, HE OCBOUBLINI
YPOBEHB «2» (He- | 3HaHUS, YMEHHUs, KOMIETEHIIMN U TEOPETHUYECKUI MaTepual, yueOHbIe
YAOBIIETBOPH- 3aJJaHNs HE BBITIOJIHMII, IPAKTUYECKHE HABBIKU HE C(HOPMUPOBAHBI.
TEJIbHO) KoMmnerenuum, 3akperi€éHHble 3a JUCIUIUIMHON, He C()OPMHUPOBaHBI.
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7. YueOHO-MeTOAM4YECKOE U HH(POPMAITMOHHOE O0ecTiedeHue TUCHUILTUHBI
7.1. OcHoBHas JHUTEpaTypa

1. Kuases, /[.A. Heopranuueckas xumusi. B 2 4. Hacts 1. TeopeTnueckre OCHOBHI :
y4eOHUK 1715l akageMuyeckoro Oakanaspuata / JI.A. Kuszes, C.H. Cmappirus. — 5-¢
3. — M: N3pgarensctBo FOpaiit, 2017. — 253 ¢. — Cepus: bakanasp.

2. Cuapwvieun, C.H. Heoprannueckast xumus. [IpakTukyM: ydyeOHO-TIpaKTUYECKOE T10-

cooue / C.H. Cmapwirun, H.JI. barnasen, 1.B. [aiinakosa; nox pea. C.H. Cmapeiru-
Ha. — M.: U3narenbctBo FOpaiit, 2017. — 414 c. — Cepusi: bakanaBp. ba3zoBblii Kypc.

7.2. lonoJIHUATEILHAS JIUTEpPaTypa

1. Pabunosuu B.A., Xasun 3.4. KpaTkuil XumMuyeckuid crnpaBo4yHHK. M.: Xummus,
1994.
2. I'punsyo, H. I'punByn H. Xumus snemeHToB : yueOHUK B 2-x T. / H. I'punByn. -
Mocksa : BUHOM. Jlaboparopust 3Hanui, 2011 - . - (3apyOexHbIll YYECOHUK). -
TeKcCT : HemoCpPeACTBEHHBIN.

T.1.- 2012.-607 c.
3. benonyxog C. JI. u dp. Ilpaktukym no xumuu (MH(GOPMaLMOHHO-CIIPABOYHBIE Ma-
TepHuabl K JabopaTopHO-ipakTHUecKuM 3aHsATusAM). M., U3a-Bo PTAY-MCXA ume-
Hu K. A. Tumupszesa, 2013 r., 354 c.

7.3. MeTogu4ecKkue yKasaHusl, pEKOMEHAALMH U APYrue MaTepuajibl K
3aHATHAM

1. Cmapvieun C.H., Bacnasey H.JI., Kuazes /|.A. Heopranuueckas xumus. Jlabopa-
TopHbIM NpakTUKyM. M.: PTAY-MCXA, 2018. DnekrponHoe yuebHoe nocobue (oT-
KPBITBIN JOCTYII).

8. Ilepeyennb pecypcoB HHPOPMAIUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CEeTH
«AHTEpHET», HEOOXOAUMBIX JIJIA OCBOCHUS TN CIIMILIMHBI

1. Iporpamma ChemLab — ans mpoBefeHHs BHPTYaIbHBIX XUMHYECKHX IKCIEPUMEHTOB
(OTKpBITBIH 1OCTYII)

2. Ilporpamma MathLab — qist MonenupoBaHusl BIUSHUS YCIOBHM XMMHUYECKUX pPEaKIIHil,
KaTaJu3aTOpoOB M WHTHOMTOPOB Ha BBIXOJ MPOAYKTOB IPHU MPOBEACHUU IKCIEPUMEHTOB
(OTKpBITBIN T1OCTYII)

3. Scifinder — mouck METOAMK CHHTE3a, TUTEPATYPHBIN U MATEHTHBIN MOUCK MO XUMHUU (OT-
KPBITBIN AOCTYM)

4. Acros organics - TOUCK B KaTajiorax (OTKPBITHIN JTOCTYII)

5. ChemSource — MlHTEpHET-pECypC TO pa3aenamM XUMHUH (OTKPBITHII TOCTYI)

6. ChemFinder Databases Search nmouckoBas cuctema no 100 xumuyeckum caiitam (OTKpBI-
TBIM 1OCTYI)

7. baza mannbpix «Xumus» Bcepoccniickoro MHCTUTYTa HAyYHOM M TEXHUYECKON MH(pOpMa-
uu (BUHUTH). JoctynHbl cnepyromue 6a3bl JaHHBIX, coeprKaiiie nHpopmaiuo B 00-
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JacTv XuMuu: Xumus, Ou3nko-xumuueckas ouonorus, Koppo3us u 3amura oT KOppo3ud,
Meramtyprus, OxpaHa okpyskatouieit cpeipl, O630pB5l.

8. Caiit www.webelements.com (OTKpPBITBIN JOCTYII).

9. Caiir www.xumuk.ru (OTKpBITBIH JOCTYII).

9. IlepevyeHb NpPOrpaMMHOro odecreyeHuss 1 HHPOPMALMOHHBIX CIIPABOY-
HBIX CHCTEM
B npouecce ocBoeHUsT JUCHUILUIMHBI PEKOMEHAYETCS UCIOIB30BAHUE CIEMAYIO-
IIUX IPOrpamMM:
- Moodle crucrema 11 co3/1aHus OHJIaH KYpCOB
- maargopma Stepik — npoxokaeHne OHIAHH KypCOB
- cepBHUCHI SIHAEKC — )11 OpraHU3aluy BUIEOKOH(EPEHIIUH, ONPOCOB
- SigmaPlot — yno6Hast mporpamma AJisi MOCTPOCHUS TPAPUKOB, B TOM YHUCIIE U
KPUBBIX TUTPOBAHUS
- ACD/Labs - nporpamMmmMHoe oOecniedeHue st opopmMiieHus: 1abopaTOpHBIX
paboT ynpouiaeT aHAIUTUYECKYI0 padOTy ¢ MPUMEHEHUEM IMEPEAOBBIX METO/IOB 00-
pabOTKH, KOHTPOJIA, aHAIN3a, XpaHEeHUs B 0a3aX JaHHBIX U OTYETHOCTH
-  XHUMMK-QHAJIUTHK KOMIBIOTEPHBIC MPOTPAMMBbI ISl XpaHEHUs] U 00pabOTKH
pEe3ybTaTOB AHANIN3A, BEICHHS paboYnX >KypHAJIOB U T.1.
- Chemical Equation Expert — nporpamma asisi pacctaHOBKUA KO3 (PHUITMEHTOB
B OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX
- JlabGopaTopHo-MH(OpPMAIMOHHAS CHCTEMA — IpOrpaMma JJsl BEACHUS JO-
KyMEHTAallUH, PACYETOB, CTATUCTUYECKON 00pabOTKU pe3yJIbTaTOB

Tabnuma 9
IlepeyeHb NPOrpaMMHOro o0ecneYeHus
HaunmeHnoBanue
Ne pasaesa yueOHo# HanmenoBanue Tun ABTop I'on
n/n | AUCUMUIIUHBI (MOIY- MPOrpaMmbl NporpaMmbl pa3padoTku
JIs)

1 Pazpen 1-7 Moodle Obyuaroma

KOHTPOJIMPYIOIIAs
2 Paznen 1-7 Stepik Obyuaroma

KOHTPOJIMPYOIIAs
3 Paznen 1-7 Aupexc Oprammsyromas,

KOHTPOJIMPYIOIIAs

Odopmnenue na-
4 Pa3nen 2 ACD/Labs O0paTOpHBIX pa-

oot
JlaGoparopHo-
5 Pa3znen 1-7 HHGpoOpMaLHOHHASA OOyuaromias
cucremMa
6 Pasaen 1 Chemical Equation | OOyuatomas u
Expert KOHTPOJIUPYIOIIAs
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10. Onucanue MaTepralibHO-TEXHUYECKON 0a3bl, HEOOXOAMMOM AJIsi OCYIIECTBICHUS
00pa30BaTeNILHOTO Mpolecca M0 AUCHUIUINHE

Tabmuma 10

CgeneHus 00 00ecrie4eHHOCTH CIIENNATN3MPOBAHHBIMHY AYAUTOPUSIMHU,
KaOHuHeTaMMU, J1a00paATOPUSIMU

HanmeHoBaHMe crieliUAIbLHBIX IIOMeLLe-
HUI U IOMeELeHHU I )i CAMOCTOSATE Ib-
HOM padoThl (Ne yueOHOro Kopmyca, Ne

ayIMTOPUM)

OCHaHIeHHOCTB CHelHAJbHBIX IOMENIeHNI B M0~
MeIlleHUH IJIA caMOCTOSATeIbHOM paﬁ()TbI

1

2

JlexmonHnas ayauropus (yueOHBIH KOpITyC
Ne 6, bonpmras xummaeckas ayauropus (BXA))

1. MynpTuMeauiiHast yCTaHOBKa B KOMILJIEKCE C KOM-
nerotepoM 1 mr. (MuB. Ne 410124000602969)

2. Tpubyna 1 mt (MuB. Ne 591742)

3. Jlocka memnoBast — 3 IIT.

4. Cton nmuchbMeHHBIN — | mT

JleximonHas ayauropus (yueOHBII KOpITyc
No 6, ayn. Ne 333)

1. Crenn «Ilepumonnueckas tabdn. JI.1. Menneneea
lmr. (MaB.Ne101237/1)

2. MynpTuMeauiiHas yCTaHOBKA B KOMILIEKCE C KOM-
netotepoM (MuB. Ne 591717/1, NuB. Ne 558882/3,
WuB. Ne 591711/1)

3. Tpubyna 1 mt (MuB. Ne 591742/1)

4. CtoJibl TUCEMEHHBIC — 2 IIT.

5. ocka menoBast — 1 miT.

6. [TapThl — 18 miT.

7. Ctyn Tabypet — 36 mir.

YuyeOHnas maboparopus (yueOHbIH Kopiryc Ne 6,
ayna. Ne 232)

1. Bertsoxaoi mkag 2 mr. (MuB. Ne 558387/1, NHB.
Ne 558387/2)

2. lka¢ ans peaktusos 2 T (MHB. Ne 558386/2,
WuB. Ne 558386/3)

3. [kad nns mocynsr 1 mt. (MuB.Ne558385/2)

4. Crenp «Ilepuoguyeckas tadu. [1.1. Menneneena 1
wt. (MaB. Ne 560006)

5. Moiika naboparopnas 7 wt (MuB. Ne 558384/19,
HuB. Ne 558384/20, TuB. Ne 558384/6, IuB. Ne
558384/7, uB. Ne 558384/9, NuB. Ne 558384/8,
NuB. Ne 558384/5)

6. Cron naboparopHsblii — 16 miT.

7. Ctyn tabypet — 30 .

8. Jlocka menoBast — 1 miT.

9. PH-metp — 1 mr. (MuB.Ne 557189)

10. Moiika nabopatopHnas 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. Becol anamutudeckue — 1 m. (MHB. Ne 558408/2)
11. Becol anextponnsie — 1 mr. (MuB. Ne 558409/4)
12. Dnexrponeus — 1 mr. (MuB. Ne 558410/1)

13. Onextpomkad cymmibHbii — 1T, (MHB. Ne
558411/2)

14. TlucebmeHHbIl cToi — | mIT.

VYuebnas nadopatopus (yueOnsli kopmyc Ne 6,
aym. Ne 235)

1. Berrsoxaoi mikad 2 mr. (MuB. Ne 558387, nB. Ne
558387/3)
2. lkad ans peaktuBos 2 mT (MuB. Ne 558386, MuB.
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Ne 558386/1)

3. llIxad nns mocyaer 2 . (MuB. Ne 558385/1, Uns.
Ne 558385)

4. Crenp «Ilepuognyeckas taou. [1.11. Menneneea 1
wt. (MuB. Ne 560005)

5. Moiika na6opatopnas 7 mrt (MuB. Ne 558384/19,
Hus. Ne 558384/20, Nus. Ne 558384/6, Nus. Ne
558384/7, NuB. Ne 558384/9, uB. Ne 558384/8,
WuB. Ne 558384/5)

6. Cton mabopatopHsblii — 27 mT.

7. Ctyn tabypet — 30 mrT.

8. Jlocka menoBast — 1 miT.

9. PH-metp — 1 mr. (MuB. Ne 558419/2)

10. Moiika nabopatopnas 7mr. (MuB. Ne 558384/7,
Hus. Ne 558384/8, uB. Ne 558384/9, Nus. Ne
558384/10 UuB. Ne 558384/11, NuB. Ne 558384/12,
NuB. Ne 558384/13)

10. Becnol ananutuyeckue — 1 mr. (MuB. Ne 558408/3)
11. Becol anexkrponnsie — 1 mt. (MuB. Ne 558409/5)
12. Onextponeus — 1 mwt. (MuB. Ne 558410)

13. Onextpomkad cymmibHbii — 1T, (MHB. Ne
558411)

14. IlucbMenHsli cTos — 1 mT.

11. MeToanyeckue peKOMeHIAIMHA 00Y4AIOIIMMCS 110 OCBOCHUIO U CIIUTIIHHBI

OO0pazoBaTenbHbIN MPOLECC MO AUCLUUIUIMHE OPraHu30BaH B opMe yueOHBIX
3aHATHI (KOHTaKTHas paboTta (ayIMTOpHON) 00YyUaIOIIUXCs C MPENnoaaBaTesieM U ca-
MOCTOSITeNIbHas paboTa 00ydaromuxcs). Y4eOHble 3aHATHS MPEICTABICHBI CIEAYIO-
MMM BUJAMH, BKIItOUasi yueOHbIE 3aHSATHUS, HAllPaBJICHHbIE HAa MTPOBEIECHUE TEKYIIE-
IO KOHTPOJISL yCIIEBAEMOCTH:

JICKIUY;

nabopaTtopHbie paboThI;

caMocCTosATeNbHasg padoTa 00yJyaroumxcs.

Ha yueOHbIX 3aHATHSIX 00yYarouIMecs: BHIMOJIHSAIOT 3allJIaHUPOBAHHBIE HACTOS-
1Ieil NporpaMMoi OTJIEJIbHbIE BUIbl yU€OHBIX PaloT.

JUist OCBOEGHMSI AMCHMIUIMHBI «XMMHS HEOpraHUYecKas» CTyJIeHTaM Heo0XO-

JTUMO UMETh PEKOMEHIyeMble YUeOHUKH U yueOHble. [Ipr ocBoeHHH Kaxa0i U3 TeM
JUCHUIUIMHBL CTYJEHT JOJDKEH BHHUMATEIbHO M3YyYUTh M 3aKOHCIEKTHPOBATh MaTe-
pHall Mo 3TOM TeMe, MOATOTOBUTHCS K BBIMOJIHEHHUIO TaOOPATOpPHO pabOThI, BHIMOJ-
HUTB 3Ty J1a00paTopHyI0 padoTy B 1a0OpaTOpuu U 3alMTUTH €€. Kaxkaplil u3 BUIOB
y4eOHOM e TENHHOCTH OIEHUBAETCS B OallIaX U yUYUTHIBACTCS B PEHTHHTE CTY/ICHTA.
JlJiss caMOKOHTPOJISI CTY/ACHTOB TMpeIHA3HAYCHBbl WHANBUAyaTbHBIC 3aJaHUS U KOH-
TPOJIbHBIE BOMPOCH. KOHTPOIHL OCBOEHUSI TEMBI CTYJICHTOM OCYIIECTBISIETCS B BUJIC
KOHTPOJILHOHM pabOTHI U 0OIIEro OMpoca Mo TeMaM.

JlJis KOHCTIEKTHMPOBAHHUSI MaTEpUajOB 3aHSATUN PEKOMEH]IyeTCs 3aBEeCTH OT-
JeNbHYI0 TeTpaab u3 96 nuctoB. KOHCMEKT KaXA0ro 3aHsATHs ClIeIyeT HAuMHATh C
HA3BaHUS TEMbI U YKa3aHUS JIaThl €r0 MpoBeIeHus. Bee 3aronoBku pa3ienoB MaTepu-
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ajia clieyeT YeTKO BBIIENATh, HAIpUMEp, MoguYepKkuBanueM. Bo Bpems 3aHsTus cie-
JyeT BHHUMATEJIbHO CIIETUTHh 3a XOJAOM MBICIHU MPENoJaBaTessl U 3aliChiBaTh Bax-
HEHIme onpeseNieHus, pa3bsCHEHUsA, (JOPMYJIbl, HA3BAaHUS BEIIECTB, YPABHEHUS XU-
MUYECKHUX peakiuil. Takke Hy>KHO CTapaTbCs BOCIIPOU3BOJUTH B KOHCIIEKTE PUCYHKU
U TaOJUIbl, KOTOPBIE JEMOHCTPUPYET IpernojaBaresb. Marepuani, KOTOPbIi KaKeTcs
CTYJIEHTY HEJOCTATOYHO MOHITHBIM, CIIETyeT MpopadoTaTh MO y4eOHUKY U BOCIIOJIb-
30BaThCsl TOMOUIBIO TpernoaaBaTest. PaboTaTh ¢ KOHCIIEKTOM HYXKHO €XKEHENIENbHO,
BHOCSI B HETO CBOM JIOMOJIHEHUS, 3aMEUYaHUSI M BOIIPOCHI (JIJIs1 3TOTO B TETPAJU CIEIy-
€T OCTABJISITh LIMPOKUE TIOJIS).

JlJis OTOTOBKY M (PUKCUPOBAHUS JTAOOPATOPHBIX pabOT cleAyeT 3aBECTH OT-
TeNbHYI0 TeTpaab u3 48 nmucToB (JlabopaTtopHbId xypHan). [Ipu moaroToBke k abo-
paTopHOii paboTe ciaeayeT cocTaBUTh KpaTkui (1-1,5 cTpaHuIbl) KOHCIIEKT TEOPETU-
4ecKOro MaTepuasa, Ha KOTOpOM OCHOBaHa JlaHHas JlabopaTopHas padota. s noj-
TOTOBKU KOHCIIEKTA MCTIONb3YIOT IJIaBbl yUeOHHKA, PEKOMEHI0OBaHHbIE MTPETojaBaTe-
JIEM U KOHCIIEKT, 3allMCaHHbIM Ha 3aHATUU. Takxke MpH JOMAIIHEW CaMOCTOSITEIbHON
MOJIFTOTOBKE K J1a00paTOpHOM paboTe HY)XKHO HAYEPTHTHh TAOJMUIbI, TPUBEAEHHBIC B
IPaKTUKyM€, U TPOU3BECTH HEOOXOAUMBbIE I MPOBEACHUS paboThl pacué€rsl. Jlo-
MaIIHSIST TMOJITOTOBKA SIBJIIETCS HEOOXOAMMOM 4acThio JlabopatopHOM paboThl. be3
He€ HEBO3MOXEH OCMBICJIEHHBIA MOJAX0/ K BBINOJIHEHHUIO 3KCIIEPUMEHTOB U U3MEpe-
Huil. Kpome Toro, orpannueHHOE BpeMsi, OTBOAMMOE Ha BBINOJIHEHUE J1aOOpaTOPHOU
paboThl, TpeOyeT XOpoLIOo CKOOPAMHUPOBAHHBIX IEHCTBHM CTyAEHTa, K KOTOPBHIM
Tak)ke HE0OXOJUMO IMpeABapUTENIbHO NMOArOTOBUTHCS. [locie 3aBepiieHus sKkcnepu-
MEHTAJIBHOM 4YacTH PabOThl HEOOXOJUMO MPOU3BECTH OOPAOOTKY MOIYUEHHBIX pe-
3yJBTATOB, CIIETATh BHIBOJBI M 3AIIUTUTH pabOTy y MPEoaaBaTers.

B xone 3aHATHS HY)HO aKTHMBHO paboTaTh, OTBEYass HAa BOIPOCHI MPEIoiaBa-
TeJsl, y4acTBYsI B IMCKYCCUM U 3a/aBasi COOCTBEHHbIE BOMPOCHI JIJIsl YSICHEHUSI CIIOXK-
HOTO ISl TOHUMAaHUs MaTepuana.

Ha nepBoM 3aHSATUM BCE€ CTYIEHTHl 3HAKOMSTCS C MpaBUJIaMH TEXHUKU Oe3-
OMAaCHOCTU U 00s3aHbI CTPOTO BBHINOJHSITH UX MPU NPOBEICHUM BCEX J1aOOPATOPHBIX
pabor.

[Ipomyck 3aHsATHI 6€3 YBaXKMTEJIbHON MPUYMHBI HE JOMyCKaeTcs. 3aJ0KeH-
HOCTU (TIPOIYIIEHHBIE JIa0OpaTOpPHBIE PAOOTHI, HEBBITOJHEHHBIC WHIWBUIYaTbHbIC
JIOMAIITHUE 33/IaHUS, KOHTPOJIBHBIE paOOThI, OTPOC) JOIKHBI OBITh TUKBUINPOBAHBI.

CamocTosiTenbHast paboTa CTYJAEHTOB HaJl KyYpCOM HEOPraHW4YeCKOW XMMUU 3a-
KJIIOYaeTCsl B CUCTEMAaTHYeCKO paboTe ¢ ydeOHUKOM U JIEKUIUSMH, TOJATOTOBKE K J1a-
O6opaTopHBIM paboTaM, KOHTPOJIBHBIM paboTam u onpocy. Ocoboe MecTo B CaMOCTO-
ATEIHHON paboTe 3aHMMAET BBHITOJHEHUE WHANBUAYATBHBIX JOMAIIHUX 3aJlaHuH, KO-
TOpbIE TO3BOJISIIOT OCYIIECTBIISTh CAMOKOHTPOJIb YCBOCHHUS yd4eOHOro MaTepuarna,
MPUBUBAIOT HABBIKU MOMCKA HEOOXOJIMMON XMMHUYECKON MH(pOpMaIM U HE0OXO011-
MBbIX B OyaylIeil MpaKTUYECKOM 1eATeTbHOCTH 0aKalaBpOB XUMUYECKUX PACUETOB.
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[Ipu pemennu 3aga4 HeOOXOAUMO pa3o0paTh BCEe TUIIOBBIEC 3a7auu, MPUBEAEH-
HbIE€ KO BCEM TE€MaM, YTO MOMOKET B BBIIIOJHEHUU HHIWBUIYATBHOTO JOMAIIHETrO
3aJlaHNs U KOHTPOJIbHOM paboThl, KOTOpast 3aBepIIaeT Kax Iyl TeMy Kypca.

Buab! u ¢popmbl 0TPAOOTKH NPONYIIEHHBIX 3AHATHH

[IpomyiieHHbIe JIEKIIMM CTYACHT OTpalaThIBAET CAMOCTOSITEIBHO, U3ydas
y4eOHUK U JIOMOJIHUTEIBHYIO JIUTEPATYPy MO COOTBETCTBYIOIIUM TEMaM.

CtyneHT, npoImyCTUBLINN JTAOOpaTOPHbIE 3aHATHUS, 0053aH MOJITOTOBUTH KOH-
CHEKT MPOMYIIEHHON J1abopaTopHON pabOThl U B MPUCYTCTBUU JIabopaHTa Kadeapbl
oTpaboTtarh €€ B cBOOOHOE OT 3aHATUN Bpems. CTylleHT 0e3 KOHCIEeKTa J1abopaTop-
HOM paboThl HE JomycKaeTcs 10 oTpaboTku. [locie BeImoONHEHHS TaOOpaTOPHOHN pa-
00ThI 7a00paHT B KOHCIIEKTE CTABUT AAaTy OTPAOOTKU U MOIHCH.

Tekymye 3a70KEHHOCTH 10 WHAUMBUIYAIbHBIM JOMAIHUM 33JaHUSM, KOH-
TPOJIbHBIM paboTaM, OMPOCY M 3alUTE JJA0OPATOPHBIX padOT JOJKHBI OBITH JTUKBH-
JTUPOBaHbl B TEUEHHE HENIETU TOCIIE CPOKA, 0003HAUEHHOIO B TEMATUYECKOM IUIaHE
71a0b0paTOpPHBIX padboT, BO BPEMS, ONPEAEIISIEMOE MTPENO0/IaBATEIIEM.

12. MeToauvecKkue peKOMEHAANNH NPENnoAaBaTesIM 10 OPraHU3aIuu 00yuYeHu st
10 TUCIUILJINHE

Crnenuduka aucuuruinasl «Heopranudeckas XuMus» 3akiIl04aeTcss B HEpa3pbIBHOM
CBSI3W TE€OPUM C NPaKTUKOM. TeopeTmyeckue 3HaHMs, KOTOPBIE CTYACHTHI MOIYYalOT NPH
CaMOCTOSATEIbHON MOJATOTOBKE, MOATBEP)KIAIOTCS U YCBaWBAIOTCS HA J1a0OpATOPHBIX 3aHs-
TusX. [ ycnenrHoro ycBoeHusl MaTepuana HeoOX0AUMbI 3HaHUSI HEOPraHMYECKON XUMHUU
B 00bEMeE, MPeTyCMOTPEHHOM TOCY/IapCTBEHHBIM 00pa30BaTENbHBIM CTaHIaPTOM BBICHIETO
o0pa3oBaHusl, MATEMAaTUKH U 3JIEMEHTApHOU cTaTUCTUKU. [lOBbIIEHHE YPOBHS 3HAHUU IO
XUMHUHU y CTYJIEHTOB HEPA3PBIBHO CBA3aHO C IIOMCKOM M BHEIPEHUEM HOBBIX IIyTEW COBEp-
LICHCTBOBAHMS METOAMKH IIPEIOAABaAHUS

- UCMOJb30BaHUE Pa3HOOOpa3HbIX (OpM, METOJIOB U MPUEMOB aKTUBHU3ALMU MO3HA-
BaTEIbHON JAEATENBHOCTH yJauuxcs (B T.4. UHTEPAKTUBHBIX);

- MCII0JIb30BAaHUE HATJISIIHOTO MaTepuasa: TabiIul], pUCYHKOB, CXeM, IPUPOIHBIX MH-
HEpaJIOB, IEMOHCTpALs ONBITOB;

- peleHre XUMHUECKUX pacUETHBIX U IKCIIEPUMEHTANbHBIX 3aJ1a4 KaK MeToJ]1 00yye-
HUS XUMMUH;

- KOMIIBIOTEpU3aLUs 00ydeHus;

- HCTIOJIb30BAaHUE PA3IMYHBIX (OPM OpraHU3alMK CaAMOCTOATEIbHON pabOoThI CTY ICH-
TOB: UHJIUBUAYaJIbHAs, TPYNIIOBasi, KOJUICKTUBHAS;

- OpraHu3alys UHIUBUTyaJIbHON pabOThI CTYJ€HTOB C YYETOM YPOBHS IOJATOTOBKH;

- CUCTeMAaTUYEeCKUN KOHTPOJb 3HAHMN B mpolecce o0yueHus (mpoBepKa MHIMBUITY-
aJIbHBIX 3aJJaHUH, IPOBEICHUE KOHTPOJIbHBIX PaboT, KOIIOKBUYMOB, MPUEM J1TaOOPATOPHBIX
pabor).

IIporpammy paspadoranu:

[Tonosa A.C., k.X.H. g
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PELIEH3USI
Ha padouyo nporpammy aucuumnHbl «b1.0.13.01 Heoprannueckass Xumus»
OIIOII BO no moayasb «b1.0.13 Xumusi» mo HanpasjeHuio 35.03.05 CagoBoacTBo, Hanpas-
JeHHocTell «[Ipou3BOICTBO NPOAYKINH OBOIIHBIX, JJEKAPCTBEHHBIX U
3¢upoMacIMYHBIX pacTeHnin», «[1J1010BOICTBO M1 BUHOTPAAAPCTBOY», «CelieKIUsl, TeHETUKA 1
OMOTEXHOJIOTHS CAI0BbIX KYJIbTYP», «/lexopaTuBHOE Ca10BOACTBO 1 MM TOMHUKOBOJICTBO»
(kBasmu(puKanms BITYCKHUKA — 0aKaJaBp)

Ceperunoit M.H., npodeccopom kadenpsl arpoHOMHUECKOM, OMOTOTHIECKONH XUMHUU U pa-
quognoruu, PI'BOY BO «Poccuiickuii rocynapcTBeHHbIN arpapHblii yHuBepcuteT - MCXA umenu
K.A. TumupsizeBa», KaHAUJATOM OMOJIOTMYECKUX HayK (Jajiee MO TEKCTY PELIEH3EHT), MPOBEJCHA
penen3us padoueit mporpammsel quctumuimHbl «b1.0.13.01 Heopranudeckas xumust» OITOIT BO 1o
HanpasieHusaMm 35.03.05 CanoBonactBo, HanpaBieHHOCTEH «IIpon3BOACTBO MPOAYKIIUH OBOIIHBIX,
JIEKapCTBEHHBIX U 2(UPOMACINYHBIX pacTeHHiD», «I11010BOACTBO 1 BUHOTpaiapcTBOY, « CeneKius,
IeHEeTUKa U OMOTEXHOJIOTHs CaJlOBBIX KYJIbTYp», «/lekopaTuBHOE CaJl0OBOJACTBO M MUTOMHHUKOBO/-
cTBO» (OakanaBpuar), pazpadoranHoii B ®I'bOY BO «Poccuiickuii rocyjapcTBEHHBIN arpapHbIi
yausepcutreT — MCXA umenu K.A. Tumupszesa», Ha kadenpe xumuu (pazpadoruuk — ITornosa
A.C., noueHT Kadeapbl XUMHH, KaHIUAAT XUMUYECKAX HAYK).

PaccmoTpeB mpe/cTaBieHHbIE HA PELEH3UI0 MaTepUalibl, PELIEH3EHT IpUIIeT K CIeIyIOIUM
BBIBOJIAM:!

1. IlpeabsaBrnennas pabouass mporpamma auciuiuinabl «b1.0.13.01 Heopranuueckas xu-
mus» (manee mo Tekcry Ilporpamma) coorBerctByer TpeboBanusiMm PI'OC mo HampaBieHUIO
35.03.05 CanoBonctBo, HanpasiieHHOCTEN «IIpOU3BOACTBO MPOMYKIMHU OBOIIHBIX, JIEKAPCTBEHHBIX
U 3(UPOMACTHYHBIX pacTeHHiD», «I1mogoBoACcTBO U BHHOTpagapcTBO», «Cenekiusi, TeHEeTHKa U
OMOTEXHOJIOTHS CaJ0BBIX KYJIbTYp», «JleKkopaTMBHOE CaJOBOACTBO U MUTOMHHMKOBOACTBO». IIpo-
rpaMma COJIEPKUT BCE OCHOBHBIE pa3Jiesibl, COOTBETCTBYET TPEeOOBAHUSAM K HOPMATHUBHO-
METOJMYECKUM JIOKYMEHTAM.

2. IlpencrasnenHas B [Iporpamme akTyaabHOCTh Y4EOHON JUCHUIUIMHBI B paMKax peainsa-
nuu OITOIT BO He moaniekuT COMHEHHUIO — JAUCIMIUIMHA OTHOCHUTCS K 00s3aTEIbHON YacTu y4deo-
Horo nukia — bl.

3. IlpencraBnenusie B [Iporpamme 1ieinu AUCIUIUIMHBI COOTBETCTBYIOT TpeboBanusim OI'OC
BO nanpasnenuto 35.03.05 CanoBonactBo, HanpasiieHHOCTEH «IIpoM3BOACTBO NMPOMYKLIMH OBOIII-
HBIX, JIEKAPCTBEHHBIX M 3(PUPOMACTUYHBIX pacTeHUi», «[11010BOACTBO U BUHOTpaaapcTBoy», «Ce-
JeKIHsI, TeHETUKAa U OMOTEXHOJIOTHS CaJlOBBIX KYJIBbTYpP», «JlekopaTuBHOE cafOBOJICTBO M IMHUTOM-
HUKOBOJICTBOY.

4. B cooterctBum ¢ IIporpammoii 3a qucuuminzoi «b1.0.13.01 Heoprannueckas xumus»
3akperyieHa 1 komnerenuus. Jucuummaa «b1.0.13.01 Heopranuueckas XUMHsh» U NpPeACTaBIICH-
Has [Iporpamma criocoOHa peain3oBaTh €€ B 00bABICHHBIX TPEOOBAHUSX.

5. Obmas tpynoémkocts quctuiinibl «b1.0.13.01 Heopranumdeckast XuMus» COCTaBISIET 3
3au€THbIX enuHuIbl (108 gaca).

6. Wudopmaius o B3aMMOCBS3H U3y4aeMbIX AUCLUUILIMH U BOMPOCAM HUCKIIIOUEHUS JTyOiu-
pPOBaHMS B COJAEPKAHUU JTUCLUIUIMH COOTBETCTBYET AelcTBUTENbHOCTH. [Juciuminna «b1.0.13.01
Heoprannueckas xumus» B3auMmocBszana ¢ apyrumu guciuminHamu OINOIT BO u YueGHoro ma-
Ha 1o HanpasieHuto 35.03.05 CagoBoacTso, HanpaBieHHOCTEN «IIpon3BOACTBO NPOAYKIIMH OBOLII-
HBIX, JIEKAPCTBEHHBIX M 3(PUPOMACTUYHBIX pacTeHui», «[11010BOACTBO U BUHOTpaaapcTBoy, «Ce-
JIeKIHsI, TeHETUKAa U OMOTEXHOJIOTHS CaJIOBBIX KYJIBTYpP», «JlekopaTuBHOE CafOBOJICTBO M IHUTOM-
HUKOBOJICTBO» U BO3MOXKHOCTH J1yOJIMPOBaHUS B COJIEPKaHUU OTCYTCTBYET.

7. llpeacraBnennas IlporpamMma mpeanosaraeT HCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTHH, NCIONb3yeMbIe TP pealln3allii pa3InYHbIX BUJIOB y4eOHOU paboThl. Dop-
MBI 00pa30BaTEeNbHBIX TEXHOJIOTUI_COOTBETCTBYIOT ClIeUU(UKE AUCIUTITUHBI.

8. IIporpamma mucuumumssl «b1.0.13.01 Heoprannueckass xumus» npeamnonaraer 4 3aHs-
THUSI B UHTEPAKTUBHOU opMe.




9. Bwugpl, comepxaHue U TPyJOEMKOCTb CaAMOCTOSITEIbHON PabOThl CTYJCHTOB, MPEACTaB-
neHHble B [Iporpamme, COOTBETCTBYIOT TPeOOBAaHUAM K ITOATOTOBKE BBITYCKHUKOB, COAEP KALIUMCS
Bo ®I'OC BO Hampasnenuii 35.03.05 CanoBonctBo, HanpasiaeHHocTel «IIpon3BoacTBO mpoayK-
IIUM OBOIIHBIX, JIEKAPCTBEHHBIX U 3(UPOMACIMYHBIX pacTeHU», «[11010BOACTBO M BUHOIpaaap-
CcTBO», «Cenekuus, FeHeTHKa U OMOTEXHOJIOTHS CaJOBBIX KYJIbTYp», «JleKopaTUBHOE CaJ0BOACTBO
U IUTOMHUKOBOJICTBO».

10. IlpeacraBiennsie u onucanubie B [Iporpamme ¢opmbl TeKyIIel ONEHKH 3HAHUH (MHIM-
BUJyaJIbHBIE 33/1aHUS, KOHTPOJIbHbBIE PAOOTHI, OIPOC, 3allUTa J1a00PaTOPHBIX PaboT), COOTBETCTRY-
0T crienr(uKe AUCHUILIMHBI U TPEOOBAHUAM K BBIILYCKHUKAM.

dopMa NPOMEKYTOYHOIO KOHTPOJISA 3HAHUM CTYIEHTOB, IpeaycMorpeHHas IIporpammoi,
OCYILECTBIIsICTCS B (pOpPME IK3aMEeHa, YTO COOTBETCTBYET CTATYCY AUCLUILIMHBI, KaK AUCLHUILIMHBI
oOsi3arenpHOM yacTu ydebHoro 1mukna — bl ®I'OC BO nampasnenuit 35.03.05 CamoBoactso,
HanpasieHHocTell «IIpou3BOICTBO MPOAYKLUHN OBOILIHBIX, JEKAPCTBEHHBIX M 3(PUPOMACIUYHBIX
pacteHuii», «Il1ogoBoACTBO U BUHOTPaAapcTBO», «CeneKuus, reHeTUKa U OMOTEXHOJIOTHUS Caj0-
BBIX KYJbTYDP», «JleKOpaTUBHOE CaI0BOJACTBO U MUTOMHHUKOBOJCTBOY.

11. ®opmbl omleHKH 3HaHUWH, TpeacTaBieHHble B [IporpaMMe, COOTBETCTBYIOT crienuduke
JUCLUIUIMHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

12. YdyeOHO-MeTOnMYECKOe 00eCTieYeHne MUCHUIUTMHBI TPEACTAaBICHO: OCHOBHOM JIMTe-
patypoii — 2 uctouHuka (6a30BbIii y4eOHUK U y4yeOHOE mocoOue AJisi CaMOCTOSITENbHON paboThl),
JIOTIONIHUTEILHON JINTEpaTypoil — 3 HauMeHoBaHUs, VIHTepHeT-pecypchl — 9 MCTOUHUKOB U COOT-
BercTByeT TpeboBanusm PI'OC BO wnanpaenenuit 35.03.05 CamoBoacTBO, HalpaBIEHHOCTEH
«IIpon3BOACTBO MPOIYKIMU OBOIIHBIX, JEKAPCTBEHHBIX M 3(UPOMACITHYHBIX pacTeHui», «Ilmomo-
BOJICTBO M BUHOIPAAapcTBO», «CeneKIysl, TeHeTUKAa 1 OMOTEXHOJIOIHs CaJIOBBIX KYJIbTYp», «/lexo-
paTUBHOE CaJ0BOACTBO U MTUTOMHUKOBO/ICTBO.

13. MarepuanbHO-TeXHUYECKOe oObOecreueHre AMCLUUIUIMHBI COOTBETCTBYET cHelH]UKe
nucuuriuabl «b1.0.13.01 Heopranuueckass Xxumusi» 1 00€CIIEUUBACT UCIOIH30BAHUE COBPEMEH-
HBIX 00pa30BaTeIbHbIX, B TOM YHCJIE HHTEPAKTUBHBIX METOJJOB O0yUEHHUS.

14. MeTtonuyeckue peKOMEHJAINHN CTYI€HTaM U METOJUYECKHE pEKOMEHIallMK IPeroiaBa-
TEJIAM MO0 OpraHu3anuu o0y4YeHMs M0 AUCHUILIMHE AT MpEeACTaBIeHUE O creruduke o0ydeHus
no guctumuiae «b1.0.13.01 Heopranuueckast Xumus.

OBIIME BbBIBO/bI

Ha ocHOBaHMM MPOBEIEHHON PELIEH3UHN MOYHO C/IeNaTh 3aKJII0YEHHUE, YTO XapaKkTep, CTPYK-
Typa U cojaepkanue padoueil mporpammbl aucuuiuinibel «b1.0.13.01 Heopranunueckas xumusi»
OIIOIT BO o nHampasnenusm 35.03.05 CanoBosictBo, HanpasieHHocTel «[Ipon3BoacTBO MpOayK-
IIUM OBOIIIHBIX, JIEKAPCTBEHHBIX U 3(UPOMACIHYHBIX pacTeHH», «[11010BOICTBO M BUHOIpaaap-
cTBO», «CeneKuus, TeHeTHKa U OMOTEXHOJIOTHs CaJJOBBIX KYJIbTYp», «JleKopaTUBHOE CaJ0BOACTBO
¥ IMTOMHHMKOBOJICTBOY (KBaIM(HUKaIMs BHITyCKHUKA — Oakanasp), paspaborannas [lomosoii A.C.,
JIOLEHTOM Kadeapbl XUMUH, KaHIUIaTOM XUMUYECKUX HayK, COOTBETCTBYeT TpeboBaHusM PI'OC
BO, coBpemeHHBIM TpeOOBaHUSM SKOHOMHKH, PbIHKAa TpyJa W TO3BOJIMT NpU €€ pealu3aluu
YCIIENIHO 00ecnevnuTh (POPMHUPOBAHUE 3asIBICHHBIX KOMIETEHIIHH.

Penensent: Ceperuna U.U., npodeccop kadeapsl arpoOHOMUYECKOH, OMOJIOTMUECKOW XUMUU U pa-
nuonoruu, Poccuiickuii rocynapcTBeHHbIN arpapHblil yauBepcuteT - MCXA nmenu
K.A. TumupszeBa, TOKTOp OMOJTOrMYECKHX HAYK '/
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