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AHHOTALIUA

padoyeii nporpammbl yueOHoH Aucuiinabl 51.0.08 «XumMus» 1J151 NOATOTOBKH
O0akaJjiaBpa nmo HanpasJjeHHI0 oAroToBku 35.03.07 — TexnoJiorus
NPOM3BOACTBA U MePepadoTKH CeJIbCKOX03SIIICTBEHHOM NPOAYKIUM (IIPOHIIO)
«IIpearnpuHMMAaTEJBCTBO B IPOU3BOACTBE U NepepadoTKe pacTeHNEeBOAYECKOM
NPOAYKIUMN», «Be30nacHoCTh U Ka4eCTBO CeJIbCKOX03SCTBEHHOIO ChIPbS H
NPOI0BOJIbCTBUD)

eab ocBOeHUSI AUCHMILUIMHBI: OCBOCHHME CTYJICHTAMH TEOPETUUECKUX H
MPAKTUYECKUX OCHOB XHMHH, YMEHHE WCIOJIb30BaTh YUYCOHYI0O W HAYYHYIO
JUTEPATYpy IS TIONYYEHUS 3HAHWW, TPHOOPETCHHE YMEHWHW W HaBBIKOB IPHU
BBITIOJTHEHUU J1a0OpaTOPHBIX pPabOT MO HEOPraHWYECKOW, aHaUTUYECKON W
OPraHUYeCKOM XWMHM, a TakKe€ O3HAKOMJIEHHE C OCHOBaMHU OHMOOPTaHUYECKOU
XUMHUU M UCIOJIb30BaHUEM OHMOJOTUYECKH AaKTUBHBIX BEIIECTB B CEIHCKOM
xo3sicTBe. lloilyyeHHble 3HAHWS TO3BOJSAT HE TOJIBKO YCHEIIHO OCBAaWBaTh
MOCJIEYIONTUE AUCIUIUIMHBI, HO ¥ UCOJIB30BaTh UX B OyayIiel mpoQecCuOHATbHON
NEATEIPHOCTH C YYETOM TEHJCHIMU K HHU(PPOBHU3AIMU CEIIbCKOTO XO34WCTBA.
JuctuninHa (GOpMUPYET €CTECTBEHHO-HAYYHOE€ MHMPOBO33PEHUE YYAIlIeroCs H
BOOPYKAIOT €ro TEOPETUYECKHMMU W TNPAKTUUYECKUMH 3HAHUSIMH, a TakKkKe
BbIpa0aThIBAE€T y CTYJCHTOB OTBETCTBEHHOE OTHOIICHHE K NMPUMEHEHHIO CPEJICTB
XUMHU3AIUU B UX OyAyIIed NpakTHYeCKOUN IesITENbHOCTH.

MecTo TUCHUIUIMHBI B Y4e¢0HOM IIaHe: TUCHUILJIMHA BKJIK4YeHAa B IUKI b1,
oOs3aTeNbHAs 4acTh, NUCIMILUIMHA OCBaMBAaeTCs B 1 U 2 ceMecTpe MO HaIpaBJIECHUIO
noArotoBku 19.03.02 —IIpoayKTsl MUTAHUS U3 PACTUTEIBHOTO CHIPHSI.

TpeGoBanusi K pe3yabTaTaM OCBOCHHUS [MCUUILVIMHBI: B pe3yJbTare
OCBOCHHMSI TUCHMIUIMHBI (hopMupyroTcs cinenyromue komnereHiuu: OIMK-1.1; OIIK-1.2;
OIK-1.3; OIK-5.1; OIIK-5.2

Kpatrkoe coaep:xxaHue IMCHUIJIMHBI: OCHOBHBIE 3aKOHBI CTEXHUOMETPHH,
PacTBOPBI DJIEKTPOJIUTOB, CIIOCOOBI BBIPAKEHUSI COCTAaBa PACTBOPOB, CUJIBHBIE H
cnaOble DJICKTPOJIUTHI, OMNPENEICHUEe BOJOPOJHOIO TIOKa3aTelss B pacTBOpax
Pa3IMYHOTO COCTaBa; THUJAPOJIU3 COJIeH; XHUMHUYECKas KHHETHKA, XUMUUYECKOE
PaBHOBECHUE; OKHUCIIUTEIIBHO-BOCCTAHOBUTEIIbHBIC MPOIECCHI; EPUOANUECKUN 3aKOH
JA.WN. MeHnneneeBa, CTpO€HUE aTOMA; OCHOBHBIC IOJIOKEHUS TEOPUM XUMHYECKOU
CBsI3M, KOMIUIEKCHbIE coeauHeHus. Knaccudukamuss MeTOAO0B KOJIMYECTBEHHOTO
aHanmu3a. Tutpumerpuyeckuid aHanu3. Metonabl HeWTpanu3amuu. CraTucTUdeckas
00paboTKa pe3yJIbTaTOB aHalu3a. TeopeTHUUYEeCKHE OCHOBBI OPraHUYECKOW XHUMMH.
[Ipuembl u MeToabl pabOThl. DUBNKO-XMMUYECKHE METOABl HCCIICIOBAHUS
OpPraHUYECKUX COEAMHEHUU. YTIEBOAOPOAbl. (DYHKIHOHAIBHBIE IPOU3BOJHBIC
yrieBofoponoB. ['erepodyHkimoHanbHbie coequHeHus. OnTuyeckas H30MEpHs.
[Ipuponnsie coequHeHus. [ eTepOUKINYECKUE COSTUHECHMUS.

OO0mas Tpy10eMKOCTb TMCUMILIMHBI: 216/6 (1aca/3au. ef1.)

IIpoMeKyTOYHBII KOHTPOJIb: DK3aMEH B | ceMecTpe; DK3aMEH BO 2 CEMECTPE.

1. l{leab ocBOEHMSI AU CIIMILIMHBI

[lenbr0 OCBOEHUS MUCHUIUIMHBI «XHUMHUSD» SABJISETCS OCBOCHHE CTYJACHTAMH
TEOPETUUYECKUX W MPAKTUYECKUX OCHOB XMMHH, YMEHHE HUCIOJIb30BaTh YUEOHYIO U
HAyYHYIO JIUTEPATYpy IS TOJYyYCeHUs 3HAHUH, MPUOOPETCHHE YMEHUW W HABHIKOB
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IIPU BBITIOJTHEHUHN JIA0OPATOPHBIX padOT MO HEOPTAaHWMYECKOW, AHATUTHYECKOW W
OpPraHUYECKON XWMHH, & TAKKE 03HAKOMJICHHE C OCHOBAaMHU OMOOPTAaHMYECKOU XUMUHU
U WCTOJB30BAHNEM OWOJIOTHYECKH AKTHUBHBIX BEIIECTB B CEIHCKOM XO3SMCTBE.
JucrunmHa  GOpMHPYET ECTECTBEHHOHAYYHOE MHUPOBO33PEHUE YUAIErocs W
BOOPYKAIOT €r0 TEOPETHYECKHMMH W TPAKTUYCCKUMHU 3HAHUSAMH, a TaKKe
BBIpa0aThIBA€T y CTYJIEHTOB OTBETCTBEHHOE OTHOIICHUE K MPUMCHECHHIO CPEIICTB
XAMH3AIUH B UX OyIyIIel MPaKTUIECKON IEATEIHbHOCTH C MPUMEHEHHEM ITHU(PPOBBIX
WHCTPYMEHTOB M CKBO3HBIX HU(POBBIX TEXHOJOTHH JUIS PEIICHUS IMOCTaBICHHBIX
3a/lay. 3HaHUs, MOJyYeHHbIC, B TOM UYHCIIE, C IPUMEHEHUEM LU(POBBIX TEXHOJIOTUM
(manpumep, oOpazoBarenbHble oOHIAWH-TIaTGopMbl  Stepik, Webinar u Zoom,
Google-hopmbl 171 OpraHU3aluu OOpAaTHOM CBSI3M), MO3BOJIAT HE TOJIBKO YCHEIIHO
OCBaMBaTh TMOCIEAYIONME IUCIUIUIMHBI, HO W WCIONb30BaTh WX B Oymymiei
poecCUOHANIbHOM eI TEIbHOCTH.

2. MecTo IUCUMILUIMHBI B Y4eOHOM Ipoiecce

JucuuminHa «XUMHUS» BKJIIOUYEHA B 0053aTENbHYI0 4YacTh JUCIUIUINH
y4yeOHoro 1iaHa. JlucruniaumHa «XuMUS» pealu3yeTcsi B COOTBETCTBUU C
tpedoBanusimu OI'OC, OIIOII BO u Yuebnoro minana no Hanpasienuto 19.03.03 —
[IpoayKThl MUTAHUS )KUBOTHOTO TIPOUCXOKICHUS.

JucuunnuHa «XuMUSD) — ABJISETCS  OCHOBOIIOJATAIOMIEN JUISI  M3YYEHHUS
CIENYIOMUX  JUCHUIUIMH:  «Mukpobuonorus», «Ikonorus», «be3omacHoCTh
KU3HEHEATeNbHOCTH», «buoxumus», «bUOXHMHS  pacTUTENBHOTO CHIpb U
MPOJYKTOB €ro mepepadoTkm», «buoxumus 3epHa U MPOIYKTOB €ro MepepadoTKmy,
«IInmeBas XxumMus» 1 JIp.

OCOOEHHOCTBIO JUCIUTIIMHBI SIBJISIETCS CBS3h XUMUYECKUX 3HAHUW M HABBIKOB
C KOMITJIEKCOM MPOQECCUOHAIIBHBIX 33J1a4 110 TEXHOJIOTHH MPOU3BOJICTBA M XPAHEHUS
MPOAYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPBSI.

Ucnons3ytorcs  Google-dhopmbl, nopTan PTAY-MCXA
https://portal.timacad.ru/stream/ njst opranu3anuu 0OpaTHOM CBA3MU C yHAIIIUMHUCH.

PaGouass mporpamMma IUCHUIUIUHBI «XUMHUS» IS WUHBAIUIOB W JIMI[ C
OTPAaHUYECHHBIMU BO3MOKHOCTSMH 3JI0POBBSI pa3paldaThiBaeTCs WHIUBUAYAIBHO C
y4eTOM  OCOOCHHOCTEH  MCUXO(DPU3UYECKOTO  pa3BUTHUS,  WHIUBHUAYaJIbHBIX
BO3MOXKHOCTEH M COCTOSIHUS 3[I0POBbS TAKUX O0YYaIOIIUXCS.

3. llepeyeHnb MIaHUPYEMBIX Pe3yJbTATOB 00y4YeHUs N0 JMCUMUILIMHE,
COOTHECEHHBIX C IVIAHUPYEMBIMHU Pe3yJIbTATAMH 0CBOCHHA 00pPa3oBaTeJbHOM
NPOrpaMMbl

N3yuenne nmaHHOW y4ueOHOW AMCIMIUIMHBI HAMpaBlieHO Ha (HOPMHUPOBAHHE Y
OOyJaroMXcsi KOMIETSHITNH, MPeICTaBJICHHBIX B Tabymiie 1.
4. CTpyKTYypa ¥ coaep:KaHue TUCUUILINHBI

4.1 PacnpenesieHne TPy10EMKOCTH JMCHUILIMHBI 10 BUAAaM PadoT B ceMecTpe
OO6mast TpyIO0EMKOCTh JUCIUILIMHBI cocTaBisieT 6 3ad.eq. (216 yacoB), ux
pacrpejesieHre 1o Bujam padoT B IByX CEMECTpax MPeACTaBICHO B TaOuiie 2.



TpeGoBanus K pe3yibTaTaM 0CBOCHHUS Y4eOHOM IMCUMILIHHBI

Tabmuna 1

No Kon Conepxanue B pesynprare u3ydeHus yueOHON AUCIUTIIMHBI 00yYarONINecs JIOJKHBIL:
~ | Kommere KOMIIETEHIINH WNuankaTopsl KOMIIETEHIUI
/1 . 3HaTh yMETh BIIAJICTh
HIIUU (nu e€ yacTn)
OIIK — 1 |Cniocoben pemate | OIIK-1.1. JleMoHCTpUpYeT | OCHOBHBIC 3aKOHBI XUMHH, MOJArOTOBUTh MAaTEpUAJIbl K | OCHOBHBIMU ITPUEMAMU

THIIOBBIC 3a4a4l
npodecCHOHATbHON
JIeSTCIIFHOCTH Ha
OCHOBE 3HAaHUHU
OCHOBHEBIX 3aKOHOB
MaTeMaTUYECKHX,
€CTECTBCHHOHAYYHBI
X "
obmernpodeccuo-
HaJIbHBIX
JHCIHAILINH C
MIPUMEHECHUEM
uH(OpP- MAIIMOHHO-
KOMMYHUKAI[UOHHBI
X TEXHOJIOTHIA:

3HAHUE OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBCHHBIX HaYK,
nH(}OpPMaITMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJIOTUH, HEOOXOIUMBIX
JUTSL PEIICHUST TUTIOBBIX
3a7a4 MpoQecCUOHATBHOM
JeSTEIIbHOCTH

OCHOBHBIC aJITOPUTMBI
pelIeHus: MPaKTHUYEeCKUX
3aJ1a4; CII0COOBI
CTaTUCTUYECKON 00paboT-
KH Pe3yJIbTaTOB aHAJIN3a;
CTPOEHHUE MOJIEKYII
OCHOBHBIX KJIaCCOB
OpPraHUYECKUX COCAMHEHUN,
3aBHCHUMOCTH XUMHUYICCKUX
CBOMCTB COEIUHEHUIN OT
HaIM4HS (QyHKIHO-
HAJIBHBIX TPYIIT U UX B3aUM-
HOTO PaCTOJIOKEHUS
(oOpa3oBarenbHas
wiatgpopma Moodle,
HOpaiit; nporpammsl ass
PUCOBaHHS ATOMHBIX Op-
outaneii Orbital Viewer)

3alIUATE UCCIIEN0BATEIIbCKON
paboThl, IPEICTaBUTh
pe3yibTaThl UCCIIEIOBAHUN;
pelaTh 3aJa4y 110 UJICHTH-
(duKanuyu OpraHuyecKux
COEJIMHEHUH C UCII0JIb30Ba-
HUEM XUMHUYECKHX U (pr3n-
KO-XMMHYECKUX METO/I0B
McCIe0BaHus (C MpUMEHe-
HUEM Habopa UHTEPaKTHB-
HBIX YTUJIUT, IpeIHa3Ha-
YEHHBIX JUIsl pacyera pas-
JINYHBIX (PU3HKO-
XUMHUYECKHUX MapaMETPOB —
Chemputer)

paboThI B XUMHYECKOH
nabopaTopuH,
CTAaTHCTUYECKUMU
METOaMH 00paboTKH
pe3yJIbTaTOB
IKCIEPUMEHTOB;
AQHAJIM30M HAay4YHOU U
CICLUATBHOMN JTUTEePaTyPhI
IIPH UCTIOJIb30BAHUHT
Microsoft Excel, fu-
nekc. JIokymeHTsl,
Statistica

OIIK-1.2. Ucnonb3yer
3HaHUSI OCHOBHBIX
3aKOHOB MAaTEMAaTHUYCCKUX
U €CTECTBEHHBIX HAYK, UH-
(hopmManmoHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH JJId pCHICHUA
CTaHJApTHBIX 33]1a4
TECXHOJIOTUU
MIPOU3BOJICTBA U
nepepadoTKH
CENbCKOXO035IMCTBEHHOU

OCHOBHBI€E ITpaBuIa paboThI
C BPEIHBIMU U TOKCUYHBIMHU
XUMUYECKUMHU
COEIMHEHUSIMU, UX
CBOMCTBaMH, BO3MOKHBIC
MOCJEICTBUS XUMHU3ALIUH;
CTPOECHUE U CBOMCTBA
MPUPOJI- HBIX OPraHUYECKUX
COEMHE- HUM: )KUPOB,
caxapoB, aMUHO- KUCITIOT
(ucnonbp30BaHMUE MPO-
IPaMMHOT0 00eCTIeYeHHUsI

TOTOBUTH PACTBOPHI 33/1aH-
HOT'O COCTaBa U MPOU3BO-
JTUTH HEOOXOAUMBIE pacye-
ThI; HUCIIOJIB30BATh Jabopa-
TOpHOE 000PYyIOBaHUE U
pUOOPHI TS pEeLICHUS
MPaKTUYECKHX 3a7ad (c
MTOMOIIIBIO IPOTPAMM TIepe-
BOJIa €AUHUL] U3MEPEHUS
Convert)

HaBbIKaMU padOTHI B
XUMHYECKO# Jaboparo-
pUH U TIPOBEIEHUEM
9KCIIEPUMEHTOB C CO-
OJIFOICHUEM TIPABIIT
TEXHUKU 0€30M1aCHOCTH
(mporpamma J1st MoJie-
JMPOBAHUS IKCIIEPH-
MeHntoB ChemLab)




MPOAYKIUHU

noptana Chemical Reagent
Calcu lator my1g XUMHYECKOTO
WH- )KUHUPUHTA U OIICHKU
OIIaCHO- CTH PEaKITUii,
WHCTPYMEHT JUIS
MOHHUTOPHUHTA BHIOPOCOB
Substainability Cloud)

OIIK-1.3. IIpumens-
eTuH()OPMAITIOHHO-
KOMMYHHUKAallMOHHbIE
TEXHOJIOTHH B PEIICHUU
TUIIOBBIX 33724 mpodeccuo-
HAJIBHOW JIESITENIbHOCTH

TpeOOBaHUS K MOJTOTOBKE
MPE3EHTAIIMOHHBIX
MaTepuasoB, TpeOOBaHUA K
IPOLEAYPE 3aIUTHI
HCCIIEIOBATENBCKUX paboT

VICIIOJIb30BaTh CTAHAPTHOE
IporpaMMHOE oOecrieueHne
¥l TAKETHI IPUKIIATHBIX
KOMITBIOTCPHBIX XUMHUYCCKUX
porpaMm

KOMMYHUKaTUBHBIMHU
YMCHUSIMH; HAaBBIKAMHU
paboThI C KOMITBIOTEP-
HBIMH XUMHYECKHMH
porpaMMamMu

OIIK -5

Croco0eH Kk
YYacTHIO B
IIPOBEJICHUHU
IKCIIePH-
MEHTaIbHBIX
HCCIICI0- BaHUM B
npodeccuo-
HaJILHOM JIeATEIILHO-
CTH;

OIIK — 5.1. Iox
PYKOBOJCTBOM CIIe-
uanucTa 6osee Bbl-
COKOH KBanuuka- muu
y4acTBYET B IPOBEICHUU
9KCIIe- pUMEHTAJIbHBIX HC-
clleZIoBaHUi B 00- 1acTu
MIPOU3BOJICTBA U
nepepadoTKu
CEJIbCKOXO35ICTBEH-

HOM IPOAYKLIMHU

npaBuiia paboThl B XUMUYE-
CKOM abopaTopuu, OCyy,
obopyaoBanue, mpruOOpbI
JUTSL UCCIIETIOBAHHUS

BBIOMPATh HEOOXOIUMBIE
METO/IbI HCCIACAOBAHMS ISt
PEIICHUS TTOCTABICHHOM
IIPaKTUYECKOM 3a]1a4u, Io-
TOBUTbH PACTBOPHI 3aJIaHHO-
T'O COCTaBa JIs IIPOBEACHUS
JKCIEPUMEHTA

npUeMaMy U METOIaMU
paboThl B XUMUYECKOM
naboparopun

OIIK — 5.2. Uc-

MOJIB3YET KJIIACCUYECKHUE U
COBPEMEHHBIE METO/IbI
HCCIIeIOBaHMs B Mpodec-
CHUOHAJIFHOM NIeATEIbHOCTH

BO3MOXKXHOCTHU HpI/IMeHeHI/Ifl
pa3JInYHBIX METOJIOB
aHan3a JIIs peIIeHus
KOHKPETHBIX MPAKTHYESCKUX
3a1a4

KCIIOIB30BaTh J1abopaTop-
HYIO0 TIOCY Ty ¥ 000py0Ba-
HUE pa3IMYHOTO Ha3Haye-
HUS

MeToaMu 00pabOTKH
pEe3yJbTAaTOB SKCIEPH-
MEHTa




Tabmura 2

PacnpenesieHue Tpy10éMKOCTH JMCUMILUIMHBI 10 BUIaM padoT B ceMecTpe

TpynoémkocTts
Bun yueOHo# padoThI B T1.4. mo cemecTrpam
ac. Nel N2
}(])Ig%lélgM”l}"]pyIloeMKOCTb JTACIATUINHEI IO 16 108 108
IUIaHy
1. KontakTHas pabora: 118,8 68.4 68,4
AynautopHas padora 118,8 68,4 50,4
8 MOM qucine.
nexyuu (J1) 50 34 16
Jaabopamopuvle pabomuwi (JIP) 32 16 16
npakmuyueckue 3ansamus (113) 50 16 16
KOHCYyTbmayuu nepeo dK3aMeHOM 4 2 2
zgzznakmﬂaﬂ paboma Ha NPOMeNCYMOUHOM 08 0.4 0.4
mpone (KPA)
2. CamocrositeabHas padora (CPC) 97,2 39,6 57,6
camocmosamenvHoe usyuenue pasoesos,
Camono02omosKa (npopabomka u
no8mMopeHue 1eKYUOHHO20 Mamepuanld u 39 15 24
mMamepuana y4eOHUKO8 U yueOHbIX
nocoobutl, N0020MoBKA K 1ab0pamopHuim
3AHAMUAM, KOJNOKSUYMAM U M.O.)
lloocomoexa k sx3ameny (KOHMpOJib) 58,2 24,6 33,6
By npoMexyTOYHOro KOHTPOJIS: JK3aMeH JK3aMeH
4.2 Conep:kaHue JUCUUIJINHBI
Tabnuna 3
TemaTnyeckuii NUIaH y4eO0HOW TMCIUTNIIHHBI
HaumenoBanue AyautopHasi padora
pa3iesioB U TeM Beero | I 1P 3 ficp | BHeayauT
AUCIHUIINH opHasn
padora
CP
Pazmen 1
«Teopernueckue
OCHOBBI 65 30 10 14 - 11
HEOPTaHUYECKOMN
XUMHUID)
Paznen 2 «OCcHOBEI
AHAJTUTUYECKOUN 16 4 6 2 - 4
XUMUFD
Koncynomayus nepeo b ) ) P )
IK3AMEHOM
Konmaxmnas paboma na
NPOMEINCYMOUHOM 0,4 - - 0,4 -
xonmpone (KPA)




I(sz;;)[i;;?;ja K 3K3aMeHy 24.6 ) ) ) 24.6
Bceero 3a 1 cemectp 108 34 16 16 2.4 39,6
Paznen 3. OcHOBEI
OpPraHUYECKON XVMHUU 8 1 - 2 j 5
Pa3nen 4. 20
YTeBog0pO/Ibl
Paznen 5.
DOyHKIIMOHAIbHBIE
IIPOU3BOIHBIC 28 6 8 8 B 6
YIJI€BOAOPOJIOB
Paznen 6.
['eTepodyHKIIMOHATB- g 7
HBIC
COCJTMHEHUS
Paznen 7. llpuponnsie 3 P )
COCJIMHEHUS
Koncynpranus nepen D)
IK3aMEHOM
Konmaxmmnas paboma na
l’lpOM@chyn’ZOLIHOM 0,4 - - - 0,4 -
xoumpone (KPA)
Ilooecomoska k sk3ameny
(xoHmpo.v) 33,6 ) ) ) ) 33,6
Bcero 3a 2 cemecTp 108 16 16

16 2,4 57,6

Hroro mo 216

THCHHUTIINHE S0 32 32 4,8 97,2

Cemectp 1

Pazgen 1. «Teopermyeckume OCHOBBI Heopranmvyeckoi xumum» Tema 1.
«OCHOBHBIE MTOHATHS U 3aKOHBI XM

OCHOBHBIE 3aKOHBI CTEXHOMETpUHU. MoJab. XUMHUYECKHH JKBHBAJICHT, (HaKTOP
SKBUBAJICHTHOCTH, MOJIIPHAsI MAacCa SKBUBAJICHTA.

Tema 2. «PacTBOpBI»

[Ipuunnbl 00pa3oBaHus PacTBOPOB. PacTBOpPHI CHIIBHBIX U CHAOBIX AJEKTPOJUTOB.
CniocoObl BbIpakKeHHUsI COCTaBa pacTBOPOB. B3anmoelicTBrEe HOHOB B PaCTBOpPAxX CHUIIbHBIX
ANEKTPOJIUTOB. AKTUBHOCTb MU KO3(PPUUMEHTH akTUBHOCTU. MoHHas cuna. 3akoH
paz0aBnenus OctBanpga. KoHcranta wu  cremeHb guccoumanuu. pH  pactBopa.
Omnpenenenue BogopoaHOro nokazatens. Uuaukaropsl. bydepusie pactBopsl. I'naponus
coneil. Tumnbl runponu3a. KoHcranta u crenenb ruaponusa. Omnpenenenue pH B
pacTBOpax CoJIEH.

Tema 3. «CkopocTb U DJHEpPreTMKa XUMHUYECKUX peakuuid. XHUMHYECKOE
paBHOBECUE»

CKOpOCTh XMMHUYECKMX peakuuid. PakTopbl, OT KOTOPBIX 3aBHUCHT CKOPOCTb
peakimu. 3akoH nerctByrommx macc. [IpaBuino Baut-I'odda. YpaBuenue Appenuyca.
Oneprus axktuBauud. Karamni3. Xumuueckoe paBHoBecue. KoHCTaHTa paBHOBECUS U €€
3aBUCUMOCTH OT pa3auuHbIX Gakrtopos. [Ipunnun Jle IllaTensbe.

Tema 4. «Ctpoenue atoma. [lepuonnueckas cucrema. XuMHUECKask CBS3b.



KomrmuiekcHble coequHEHUS

Crpoenne atoma. OCHOBHBIE XapaKTEPUCTUKU aTOMOB. fAnpo aroma. HykIOHBL
DJIEKTPOHHOE CTpoeHue aTtoma. KBaHTOBbIE 4Mclia 31EKTPOHOB. OCHOBHBIE KBAaHTOBBIE
3akoHbl. Pacnpenenenue snekTpoHOB 1o opouTanaMm. IlpaBuiio  KieukoBckoro.
[lepnonnuecknii 3akoH J[.M. MenneneeBa. CTpyKTypa NEpPHUOJUYECKOH CHUCTEMBI.
OCHOBHBIE XapaKTEPUCTHKX ATOMOB: NOTEHLHMAJT HOHU3ALMHU, CPOJICTBO K 3JIEKTPOHY,
AIEKTPOOTPUIIATEIBHOCTh. XHUMHUYECKasi CBSI3b. [HUMbl XUMHUYECKON CBsI3U. (OCHOBHBIC
XapaKTEPUCTHKU XUMUYECKOU cBs3U. JlinHa, sHeprus cBsa3u. [loHsTHe 0 rubpuan3anuu.

Tema 5. «OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLII

Crenenpb okuciieHus. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH: ONPEICICHUE U
TUINBl peakuuil. OIJEKTPOJHBIA MOTEeHUUal. YpaBHeHue HepHcra. Baxuelimue
OKHCIIUTENIM U BOCCTAHOBUTENIU. MeToa monypeakuuid. Pacuer anekTpoABUKYIIEN CHIIBI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Tema 6. «XuMuUsl 3JIEMEHTOB)

CpaBHUTENbHAS XAPAKTEPUCTUKA XUMUYECKUX CBOMCTB 3yeMeHTOB [-IVA rpymm.
DJIEKTPOHHAsi CTPYKTypa M CBOMCTBA WIEJIOYHBIX M MLIEJIOYHO-3EMEIBHBIX METAILIOB.
Ocnosuble peakiuu. Mg?" u Ca®" B KMBOH KIIETKE, pOJib MarHus B xjopoduuie, Mg u
Ca’* B (bepMEHTATHBHBIX PEAKIMAX; KECTKOCTh BOJIBI, M3BECTKOBAHHUE W THUIICOBAHUE
IT0YB. DJIEKTPOHHAS CTPYKTYpa U CBOMCTBA DJIEMEHTOB

III. bop m amomunuii. OCHOBHBIE pEAKUHUH. XAPAKTEPUCTHKA IIEMEHTOB [V
IpYIIbL. YTIEPOJ U €ro XMMHYECKNE CBOWCTBA.

DIIEKTPOHHAS CTPYKTypa 3JIEMEHTOB VA- TpPyIIBI U €€ CBfA3b C XHUMHUYECKHUMHU
CBOMCTBaMH. XHMMHS a30Ta, OCHOBHbIE COEAMHEHUS, KItoueBble peakuuu. [Ipobiema
CBSA3aHHOTO a30Ta. A30THbIe ynoOpeHus. Xumus ¢dochopa, OCHOBHBIE COCIUHEHUS,
kitoueBbie peakiuu. dochopHble ynoOpeHus. DIEKTpOHHAs CTPYKTypa dieMeHToB VI
IpyNnbl WU €€ CBS3b C XHWMHYECKUMH cBoWcTBaMu. Kucmopon u cepa. OcCHOBHbIE
COEMHEHNS, KIIOUEBbIC PEaKIUU. DJIEKTPOHHAsA CTPYKTypa 3ieMeHToB VII rpynmel u ee
CBSI3b C XMMHWYECKHMHM CBOWCTBAMU. | @JIOTE€HBI: OCHOBHBIE COCAWHEHUS W KIIIOUEBBIE
peakimu. Oco6eHHOCTH XUMUU (TOpA U OTIIMYHUS OT XMMHUU XJIopa, Opoma, Hoja.

Paznen 2. «OCHOBBI aHAJIUTHYECKON XUMM M)

Tema 7. «Merogpl TUTPUMETPUYECKOTO  aHaimu3a. KHCIOTHO-OCHOBHOE
TUTPOBaHWE» 3aKOH OSKBUBAJICHTOB; TEXHUKA THUTPOBAHHUA, CHOCOOBI THUTPOBAHUS;
CTaHAApTHbIE BelIeCTBa; TpPeOOBaHMSA K CTAHJAPTHBIM BEIECTBAM; CTAaHIAPTHbBIC
pacTBOPBI; TMEPBUYHBIE CTAHAAPTHBIC PACTBOPHI; BTOPUYHBIE CTAaHAAPTHBIE PACTBOPBIL;
pabouue pacTBOPbI; CTaHJAPTU3UPOBAHHBIE PACTBOPHI, TPEOOBAHUS K PEaKLUIM; IPUME-
HSIEMBIM B TUTPUMETPUUECKOM aHAJIM3€; OCHOBHbBIE CTaHAAPTHBIE U paboune pacTBOPHI B
KMCJIOTHO-OCHOBHOM TUTPOBAHWU; BEIIECTBA, ONPEAEISIEMBbIE METOJOM KHCJIOT- HO-
OCHOBHOTO THUTPOBaHUS; (PUKCUPOBAHWE TOYKM HKBUBAJICHTHOCTU, BHIOOP HHAMKATOPA;
MIPUTOTOBJICHUE PAOOYMX PACTBOPOB XJIOPOBOJOPOJTHON KHUCIOTHI U THAPOKCHU]IA HATPUS;
MIPUTOTOBJICHUE CTAHJIAPTHOTO pacTBOpa kKapOoHATa HATpUS, CTaHAAPTH3alUA PabOUYMX
pacTBOpOB; OMNpEACNICHUE COJEP)KaHUSA XJIOPOBOAOPOIHOM U (OCPOpHONH KHUCIOT B
pacTBopax; onpeesneHrne kKapooHaTHON KECTKOCTHU BOJIBI.

Tema 8. «Cratuctuueckass o0paboTka pe3yabTaToBy. [IpeacTaBienue pe3yabTaToB
B TUTPUMETPUYECKOM aHAJIU3€; TEOpHUs OMMOOK: OIMMOKM METOoAa, WHIUKATOPHbIE
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OIMOKH, CHUCTEeMAaTHMYECKUEe U CiaydailHble OIMOKU. MaremaTtudeckas o0paboTka
pEe3yJIbTaTOB aHAJIM3A.

Cemectp 2

Paznen 3. «OCHOBBI OPraHUYeCKOM XUMMID)

Tema 9. «TeopeTndyeckrie OCHOBBI OPTrAHUYECKON XUMUMD)

OCHOBBI TEXHHKH O€30MacHOCTH MpH pPadOTe C OPraHMYECKUMHU BEIIECTBAMU:
paboTa ¢ TOPIOYMMH BEIIECTBaMH, MIEpBasi IOMOIIb MPU 0XKOTaX U OTPaBICHUSX, TYIICHUE
MOKapoB, paboTa ¢ B3pbIBYATHIMU BEIIECTBAMU, CKATHIMH ra3aMy U BaKyyMOM.

Oco0eHHOCTH COEANHEHU YTIIepo/ia, UX MHOTOooOpa3ue, poiib B AKUBOW MPUPOIE U
MPAKTUYECKOMN AESTEIIbHOCTU YEJIOBEKA.

[Ipeamer opranmyeckoit xuMuu. CBsI3b OPraHMYECKOW XHMHH C OHOJIOTHEH,
MEIULUHOW, CEIbCKUM XO3IMCTBOM. (OCHOBHBIE TMOJIOKEHUS TEOPUH XUMHUYECKOIO
CTpOoeHHUs oprannuyeckux coeauHeHuit (A. M. bytnepos). ['oMonorus 1 roMmojorudeckue
pAnbl B OPraHMYECKOM  XMMHUHU.  YTJIEBOAOPOJHBIM  pagukan.  Baxueunmue
dbyHKUMOHATBHBIE Tpynmbl. M3omepusi ckenera ¥ U30MEpHsi, CBsI3aHHAs C U3MEHEHUEM
noyioxkeHust  3amecturens.  OdunmanbHas — MEXIyHapoAHas  CHUCTEMaTHYecKas
HOMEHKJIaTypa opraHudeckux coeauuennii — Homenkiaarypa [UPAC (MIOITAK).

Turbl XUMUYECKUX CBSA3EH B OPraHUYECKUX COeAuHEHUsIX. MloHHas, KOBaJICHTHas,
JOHOPHO-aKIENTOPHAs, CEMUITOJISIPHAS, BOJOPOAHAS CBS3H.

OnektpoorpuuarenpbHocts 1o [lommHry, mnonsgpHocTs  cBA3u.  CTpoeHue
ANIEKTPOHHOM O0OOJIOYKH aToMa yriiepoaa. ATOMHBIE W MOJEKYJSIPHbIE OpOUTANH.
['uOpuauzauus. ATOMHbIE OpOMTaNM s-TUOA W p-tumna, [1- u [1-cBsi3u. WHIyKTUBHBIN
addext u 3pdext conpsikeHus. ['OMOIUTHUECKUN U T€TEPOTUTUUCCKUN pa3pbiB CBS3U.
DHeprus CBs3U.

[TonsiTue 0 MeXaHW3ME PEaKIUU: PEaAKIUH PATUKAIBHOTO, HYKICOPUIHHOTO H
anekTpoduiIbHOro 3amenienus. [lepexonnoe cocrosiHue.

Tema 10. «Oprannueckue BemiecTBa ornochepbn

[Ipupoausie raspl, TOpd, KAMEHHBIN yrojb, HEPTh KaK UCTOYHUKUA OPTAaHUYECKUX
COCAMHEHUN [UId MPOMBILUICHHOCTU. IIponcxXoxaeHue, XUMHYECKHMM COCTaB U
nepepaboTka HedTu. Baxkuelimue HedTsHbIE NPOAYKTHl (OCH3UMH, pEaKTUBHOE TOIUIMBO,
KEpOCUH, CMa304yHble Macia, mapaduH) U ux npuMeHeHue. OKTaHOBOE U IIETAHOBOE
yucna. AHTUAETOHATOPbl. KpEeKHMHr W KaTaJuTHYECKHE NPEBPAILLEHHUS YTIEBOAOPOIOB
Hedtu. DHepretnueckuil kpusuc. Kpyroobopor yriepona B mpupojae. MckyccTBeHHas
MUIIA.

Paznen 4. «YrieBogopoabn»

Tema 11. «Ankanb»

ITepBo€e BaJ€HTHOE COCTOSHME aTOMa yriuepoja: sp -rubpuausanus. Kosa- IeHTHas
CBsI3b, TMPUPOJAa U CBOWCTBA MpocTod (curma) cBs3u. [lomstue o KoH(poOpMa- IUH.
['omonoruveckuii psim u ero obmias Gopmyna. I'omonorudeckas pasHoctb. M30- mepus.
IIepBrYHBINA, BTOPUYHBIN, TPETUYHBIA U YETBEPTUUYHBIA aTOMbI yriaepoaa. HomeHnknarypa
TpuBHaibHas, paunoHanbHas u MIOITAK. Pagukanel (ankuibl): OIN- peAcieHUE Hu
Ha3BaHus. Haxoxxnenue ankanoB B mpupoje. OOmue crnocoObl Moiyde- HUSl aJKaHOB M3
raJIOT€HIPOU3BOJIHBIX, CIIMPTOB U HEMPEAEIbHbBIX YIIIeBo10poaoB. Du3nyeckue cBONWCTBA.
XUMHYECKHUE CBOKWCTBA AJIKAHOB.

Tema 12. «AKeHBD»
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Tema 12. «AnKeHBI»

BTOpoe BaJEHTHOE COCTOSHHE aroMa yIJIEpoja: Sp>-rubpuausanus. DIEKTPOHHAs
IpUPO/JIa, TEOMETPHUS U CBOMCTBA IBOMHOM CBs3U. ['oMosiorudeckuii psij, odmas Gopmyia,
HOMEHKJIaTypa U U30MEPHUS LEIH, MTOJO0KEHHS IBOMHOMN CBA3U.

Crmocobbr  momydenust. Du3nueckue  CBOWCTBA. XHWMHYECKHE  CBOMCTBA.
[TonoxxutenpbHBIA U OTPUIIATENBHBIN UHAYKTUBHBIN 3¢ dekT. [IpaBuno MapkoBHHKOBa U
ero oObsicHenue. [lepexucusiii >3gdext Xapama. ['oMo- U reTepoIUTUYECKUN pa3pbIB
KOBaJIEHTHON cCBsizu. Peakuusi 1uc-okucienuss no Barnepy. O30HHpOBaHHE U €ro
3HA4Y€HUE B YCTAHOBJICHUHU CTPYKTYpHI BelecTna. [lonmuMeprsanusa: cryneHdaras, nenHas
n tenoMepuszauusa. [lommdtnnen. [lomunponunen. [IpumeneHne nogmMepoB B
IIPOMBIIIIEHHOCTH, CEJIbCKOM XO3SMCTBE U ObITY. DTUJIEH KaK (PUTOTOPMOH.

Tema 13. «ATKUHBDY

TpeTbe BaJeHTHOE COCTOSIHUE aTOMa yTJepoja: Sp-ruOpuan3anusi. ALETUICHbI, UX
NOJyYEeHUE M TEeXHHUYecKoe mnpuMeHeHue. OcoOble CBOWCTBAa TPOMHOW CBSI3U YIJIEPO[-
yraepol. XUMHUYECKHE CBOWCTBA AJKMHOB: PEAKUUU IPHUCOCIUMHEHUS W PEAKUHUH C
y4acTHEM aleTUIECHOBOro aroma yriepoaa. Ilpumenenue anerwiena. Merozasl
UACHTU(UKALIUY aJTKUHOB.

Tema 14. «/lueHb»

byraguen (AMBUHWII), H30MPEH, XJIOPONPEH; HMX MPOMBIIIEHHBI CUHTE3 H
npuMeHeHue. ConpsikeHHbIE JBOMHBIE CBS3M M HUX ocoOble cBoictBa (1,4-
npucoenuuenue). IhPexT conpspkeHus, noaumepusanus aueHoB. [loHsTue o cTpoeHuu
MIPUPOJHOTO KaydyKa. [MBUHUIOBBIN U U30NPEHOBBI CUHTETHYECKUE Kayuyku. [lonsTue
O JIMHEMHBIX M NPOCTPAHCTBEHHBIX NoymMmepax. HuzkoremmepaTypHas MOIMMEpU3aIusl.
Bynkanu3zanus kayuyka. Conoaumepbl. MeTo1bl HASHTU(PUKALUU TUEHOB.

Tema 15. «ApeHbi»

ApoMatuuHOCTh, TpaBwio Xrokkens. [lonsitue o pesonance. HomeHknartypa u
U30MEpHsl YIJIEBOJIOPOOB psifa OeH3oma. Metonbl monydeHus. Ou3nueckue CBOWCTBA.
OnexTpoduiabHOE  3aMelleHHe.  DJEKTPOHOJOHOPHBIE UM 3JIEKTPOHOAKIENTOPHbIE
3aMEeCTUTENIN; WX Hampasisitomee BiausHue. l[lonstue 00 »ddexTe compsikeHUs u
MHAYKTUBHOM 3¢ ¢dekre. Teopus 3amenieHuss B OeH30ibHOM sifpe. CoriacoBaHHas U
HECOIJIACOBAaHHAsI OpUEHTalMsA. MexaHu3M peaklMu U NEPEXOAHbIE COCTOsHUS. Peaknun
raJIOTeHUPOBAHUS B SIAPO U OOKOBYIO LieTb. HCEKTULIUIBI.

Pazgeua S. « PyHKIMOHAJILHBIE IPOU3BOAHbIC YIJICBOA0OPOA0B)

Tema 16. <« amoreHonpous3BOAHbIE YIJIEeBOAOPOAOB. CHuUpThl W (PEHOIBD»
Knaccudukanus, nzomepusi 1 HomeHkaaTypa. O61ume cnocoObl NOTyUYEeHHUS

raJIOTEHUPOBAHUE  YTJIEBOJOPOJOB, 3aMEIICHUE TUAPOKCUIIBHOM Tpynmbl Ha
rajloreH, NpPHUCOEAMHEHUE TaJOreHOB M0 KpaTHBIM CBs3sSM. UWHAYKTUBHBIN 3¢deKT.
[Tonyuenue ¢propnpousBoaubix. [loHaTHe 0 peaknusx HykiIeohuILHOTO 3aMmerieHus (Sni,
Sn2). XuMuueckue CBOWCTBA MOHOTAJIOT€HONPOU3BOAHBIX ankaHOB. /[lu-, Tpu- u
ITOJIUT AIOT€HOIIPOU3BOIHBIE yIJIEBOJIOPOIOB. XHUMHUYECKHE 0COOEHHOCTH
raJjoreonpoOu3BOIHBIX C HECKOJBKMMH aTOMAMU T'aJIOT€HA Y OAHOTO yIJIEPOAHOrO aToOMa.
MeTtoap! uAEeHTUPUKAITIH.

Juxinopatan, xinopodopMm, HomodopMm, (PpeoHbl; UX NpUMEHEHHE. XUMHUYECKUE
CBOKMCTBA TAJIOTEHONPOU3BOJHBIX HEMPEAEIBHBIX YTIIEBOAOPOA0B. OTiIMUMEe B MOBEACHUU
rajioreHa, HaxoJsUIErocsl MpU aToMe yIJepofa C JABOMHOM CBA3bI0. XJIOPUCTHIA BHUHMIL,
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TpUPTOP- U TETPAPTOPAITUICHBI, UX MoNAMMepu3anuss U 3HaueHue. [lmactuku. TedmoH.
Cunukonsl. Hanonuurenu, nuactudukaTopsl, CTaOUIN3aTOPHI.

XUMUYECKHE CBOWCTBA TaJOT€HONPOU3BOAHBIX APOMATHYECKUX YIIJIEBOIOPOJIOB.
3aBUCUMOCTh AKTUBHOCTH TajoreHa OT €ro MOJOXKEHUsS B sape WU OOKOBOHM IIETH.
[IprMenenne raoreHonpoOn3BOIHBIX B CEILCKOM XO35MCTBE.

Crnuptel u penonsl. Omnpenenenne u kaaccuukanus. [IpenenbHbie 01HOATOMHBIC
coupThl (ankoronu). l'oMosiorudeckuil psn, u3oMepuss MU HOMeHkjiaTypa. CrnocoObl
IOJIYYEHHs] M3 TMPEAEIbHBIX M JTWICHOBBIX YIJIEBOJOPOJOB, TIaJOTCHIPONU3BOIAHBIX,
CJIOXKHBIX 3(UPOB, KapOOHUIIBHBIX coeAuHEHUH. Du3ndecKkue CBOWCTBA. AcCOIUAINUS U
BOJIOPOJHBIC CBSI3M, WX BIUSHUE Ha (U3UUECKHE CBOMCTBA. XUMHUYECKHE pEaKLUu
dbyHKUHOHATBHOU Tpynibl. OKHUCIIEHUE TEPBUYHBIX, BTOPUUHBIX U TPETUYHBIX CHHUPTOB.
Jeruaparaiuss 1 JerUApUPOBAHUE. METUIIOBBIM M 3TUIOBBIM CHUPTHI, UX MOJIYYEHUE U
3Ha4YCHUE.

JIByxaTomHble cnupThl (rymMkoiu). M3omepuss u HomeHkiarypa. [lomydyenue us
TaJIOTEHIIPOM3BOJHBIX W  HENPEACNBbHBIX  yriIeBOAoponoB. dusznueckue CBOWCTBA.
XuMuyeckue cBolcTBa. BzaummHoe BaMsHME JIBYX (YHKUMOHAJIBHBIX  TPYIIIL
OrtuneHrkoab. OKUCh 3TUIIEHA. OTWICHXIopruapuH. [{uokcan. Mx cBoiictBa. Tpéx- u
MHOTOaTOMHBIE CHUPTHI. [ JIMIIEpHH, €r0 paclpOCTPaHEHHE B NPUPOAE M TEXHUUYECKHE
cnocoObl nmonyueHus. ['muuepatsl. [IpoayKTel okucienus rauuepuna. [ numepuasl.

@®enonbl. CTpoeHue, HOMEHKIATypa M H3oMmepusa. lIpupomHele HCTOYHHMKH U
CrocoObl MOJy4eHHUs] (PEHOJIOB M3 aMHHOB, TaJOTE€HIIPOM3BOAHBIX W YIJIEBOJOPOIOB.
du3znvecKkre U XMMUYECKHE CBOMCTBA. B3auMHOe BIMAHUE pajKana U (QyHKIIMOHATBHON
rpynmbl. Otimuue ¢eHosnoB oT cnuptoB. DeHondrsl. IIpocTeie U ciioxkHBIE 3(UPHI.
BbpomupoBanue, HuTpoBanue u okucienue ¢gpenona. Kauecrsennnie peakiuu. [lonstue o
repounuaax: 2,4-muxaopHeHoKCHuyKcycHast kuciota. HutpodeHonbl, WX TOJIy4YeHHE,
cBoiicTBa U 3HaueHue. [lukpunosas kucmnora.

JIByXaTOMHBIE U TpeXaTOMHbIE (DEHOJIbI: MUPOKATEXUH, PE3OPLUH, THAPOXU- HOH;
UX CTPOEHME, CBOMCTBA U 3HAYCHUE.

Tema 17. «<AMuUHBI

AMMHBI KaK Npou3BoAHbIe aMMuaka. Homenkiarypa. Kondopmanuu npon3BogHbIX
amMMuaka, ocoOeHHOcTH uXx u3oMmepuu. llomydyenne amubHoB. Ponb cBoOOAHOM
AJIEKTPOHHOM Maphl B MPOSBICHUHA OCHOBHBIX CBOMCTB aMUHOB U KOMILJIEKCOOOPA30BAHUH.
[IpoctpancTBeHHbIE (DAaKTOPBI U OCHOBHOCTb. XHMHUYECKHME CBOMCTBA: aJKUIMPOBAHHE,
alMJIMPOBAHUE, JEUCTBUE A30THUCTOW KHUCIIOTHI. YeTBEPTUUHBIE AMMOHHUEBBIE OCHOBAHUSI.
JlnamuHbl. MOHOAMUHBI: METUJIAMHH, JUMETWIAMHUH, TPUMETWIAMUH. CHHTETHUYECKHE
NOJIMAMUHBIE BOJIOKHA: HEUJIOH, KaIpOH.

AMuHBI apoMaTudeckoro psaa. Mzomepus m HOMeHKiarypa. MeTonbl Moiay4YeHusl.
Xumuueckue cBoicTBa. B3zanmHoe BIusHUE paauKaia U QyHKIIMOHAITBHON TPYIITIHI.

Tema 18. «OxcocoequHeHUN»

Omnpenenenne. Homenknarypa. KapbonunpHast rpymma, ee crpoeHue. Ilomydenue
KapOOHWIBHBIX coennHeHni. CBOWCTBA U peakiuu. Peakiuu ¢ yuacTueM o- BOJIOPOTHOTO
aToMma: TaJOr€HUPOBAaHMWE, albJOJIbHAas W KPOTOHOBAas KoOHJeHcauud. OKucieHne
anbAETUIOB MU KETOHOB. CXOIOCTBO M pa3iIM4Me aNbICTUAOB M KETOHOB. MeTonbl
uaeHTuGuKkanu. MypaBbuHbIA anbaerus, (hopmanbleru, MeTaHaldb), MOJyYEHUE U
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cBorictBa. Ilpumenenune B TexHuke u meaunune. ®opmanuu. Ilapadopm. YkcycHbIi
anpIerna. AIETOH.

benzanpaerun. Pasznuume ©M  CXOACTBO apoMaTHUECKMX U adupaTUYECKUX
anbaeruyoB. AueropeHoH U 0eH30()eHOH KaK MpPUMEpP KETOHOB apOMAaTHYECKOro psjia.
Buramunsl rpynmns! K. [Iorstue 0 XuHOHAX.

Tema 19. «kKapOoHOBBIE KUCIIOTHI

Omnpenenenve, HOMEHKIIATypa, U30MEpUs, dJIEKTPOHHOE CTPOEHUE KapOOKCHIIbHOM
rpynnbel. Me3omepusi aHnoHa. BomopoaHas cBsi3b B KHCJIOTaxX. MeETOIBI MOJYYEHUS
KHCJIOT (M3 CHUPTOB, QJIbJETUAOB, T'AJIOTE€HONPOU3BOAHBIX U HUTpWUIIOB). CBoiicTBa U
(GyHKIIMOHATBHBIC TTPOU3BOIHBIC.

MypaBbunHass kuciora. Haxoxnenne B mnpupoae. CBOWCTBa: OKHUCIIEHHUE,
neruaparanus. YKcycHas kuciora. Ilomydenwe w3 apeBecunbl, criupra. CBoilCTBa U
peakuuu. [lanbMUTUHOBAS U CTEAPUHOBAST KUCIIOTHI.

[ToyyeHne apoMaTHYECKUX KUCIOT OKUCIEHUEM OOKOBBIX IIETIeH apeHOB.

ben3oitHas kuciora.

Conu, rajmoreHaHTUAPUJIbI, AHTUIPHUIBI, aMUJbl, HUTPUJIBI, CJOXKHbBIE A(UPHI
KapOOHOBBIX KUCIOT. XJIOPKAPOOHOBBIE KUCIOTHI.

Cnoxubpie >¢upsl. [lomydenne wu3 kucior (3Tepuduxanus), aHTUIPUIOB U
XJIOpAHTUAPUAOB. PU3NUECKHE U XUMUYECKHUE CBOMCTBA. AMUbI KHCIOT.

HukapOoHoBble kucIOTHL. OOmuMe Metoasl cuHte3a. lllaBeneBas, ManoHOBasi,
SHTapHas, TJIyTapoBas W aJUIMUHOBAs KHUCJIOTHI. AHTHUAPUIBI AUKAPOOHOBBIX KHUCIIOT.
®dTanenas kuciaoTa u3 HadgranuHa. TepedraneBas KUCIOTa U CUHTETUYECKOE BOJIOKHO Ha
e€ ocHOBe (1aBcaH). [[pyrue cuHTeTHYECKHE BOJIOKHA: KAallPOH, HAWJIOH.

HenpenenbHubie KUCTOTHI. AKpUIIOBas KUCI0Ta, €€ 3Guphl, HUTpUI. MeTakpuioBas
kucnota. [lmactMaccel Ha ux 6ase (oprcrekio). dymapoBas U MaJleMHOBAs KHUCIOTHI.
Paznuumue cBOWCTB reoMeTpuueckux M3oMepoB. OJIeMHOBas, JIMHOJIEBAs U JIMHOJICHOBAs
KHUCJIOTBI.

Pa3zneua 6. «I'eTepopyHKIMOHAJIBbHBIE COCTUHECHUSD)

Tema 20. «OKCUKHUCIOTHI U OKCOKHUCIOTHI (JIbJAETHIO- U KETOKUCIIOTBI )»

Omnpenenenue. WM3omepusi. Homenknarypa. OOpa3oBaHHe OKCHKUCIOT TMIpU
OMOXMMHUYECKOM TUJIPOKCUIMPOBAHUM KApOOHOBBIX KUCIJIOT, MPU OKHUCJICHUU TJIMKOJEH,
BOCCTaHOBJICHUU KETOKUCHOT. Jlernaparanus [I-, [1-, [1-okcukucnotT. JIaktuael. JIaKTOHBL.
Baxueiimme npecTaBUTENM OKCUKUCIIOT: TIIMKOJIEBAs, MOJIOYHAS.

OIHOOCHOBHBIE aNBAETUI0- W KETOKUCIOTHI. [ MOKCMIOBas, NMUPOBUHOrpaIHAs,
AllETOYKCYCHasi M JICBYJIMHOBAas KHUCJIOTHL. KX MOJydeHHME M XHMHUYECKHE CBOICTBA:
BOCCTAaHOBJICHME, MpeBpalieHue B  aMUHOKHUCHOTBHL.  Konaencamms — Kistiizena.
ATIETOYKCYCHBIA 2(QUp: TayTOMEpHs, MOABUKHOCTh BOJOPOJHBIX aTOMOB METHUJIICHOBOU
IPYNIbI, KETOHHOE Y KUCJIOTHOE PACILICILICHUE.

Tema 21. «OnTuueckas U30Mepus»

OcHOBHbIE TOHATUS. ACHMMETPUYECKUM aTOM YIJepoJa. XHUpajdbHbIE U aXH-
palibHbIe MOJIEKYJIbL. [11OCKONOIApU30BaHHBIN CBET. Y AEIBHOE BPALICHHUE, MTOJISIPUMETPHI.
DHaHTHOMEPHI, parieMaThl, pariemudeckue cMmecu. [IpoctpancTBennsie hopmynsr Duiepa.
Bunnbie xucnorel. @opmyna dumiepa 8 ONPEACICHUS YUCIA CTEPEOU30MEPOB.
Me3oBunHas kucioTa. Jnacrepeomepnl. Tpeo- u spurpodopmbl. CriocoObl pazaeneHus
pauemaToB. YacTuuHbli W aOCOJMIOTHBIM acUMMETpPUYECKHM cuHTe3. Onrtuueckas
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aKTUBHOCTh 0€3 acMMMETpUYECKOro aroma yrieponaa. lloHdaTtne o JWHAMHYECKOU
CTEPEOXUMUHU.

Paspnen 7. «IIpupoanbie coeTuHEeHUD)

Tema 22. «Jlunuael. Knaccudukamus. XXupon»

Pacnpoctpanenne B mipupojge, coctaB U cTpoeHue. Kiaccubukamus XKupos.
OTnuuue SKUAKUX JKUPOB OT TBEPABIX. XHUMHYECKHE CBOWCTBA: OMBUICHUE U
ruaporenusanus. [Iporopkanue >kupoB, nmoaumepusamus Macein. [IpeBpaiieHue KUAKUX
KUPOB B TBEpHAbIe. TexHuyeckas mepepadoTKa W HCMOJIb30BaHUE. 3HAYEHUE KUPOB U
JIUTIH]IOB.

Mpiina u nerepreHThl. OU3NKO-XUMMUYECKOE OOBSICHEHNE MOIOIIETO IUCTBUS MbLIA.
HckyccTBeHHBIE MOIOIIIME CPEACTBA, MPOOJIeMa YHUUTOKEHHS X 0TX010B. Bocku, onuda,
CUKKATHBBI.

Cnoxunble nunuasl. docharunsl, neuutunsl, kedaauHbl. PacnpocTpaHeHue B
npuposie. CoctaB U cTpoeHHE. buonormyeckoe 3Hau€HHE: POJIb CIOXKHBIX JIUIHIOB B
(dbopMHUPOBAHUHU KIIETOYHBIX MEMOpaH.

Tema 23. «Caxapa (yriieBoJIbI)»

Pacnipoctpanenue B npupojie U 6uonoruyeckas posb. Kiaccudukanus mno ducity
YIJIEBOJHBIX OCTATKOB, YUCIIY aTOMOB yTJIepoJa, XapakTepy KapOOHUIBHOMN TPYIIbI, TUITY
IUKIMYECKOM CBA3M AaTOMOB. AJBIONEHTO3bl (pubo03a, Ae30Kkcuprbo3a, KCUio3a) u
aJbJOTeKCO3bl (IJII0K03a, MaHHO3a, rajlakTo3a); UX CTPOCHHE U HAXOXKJECHHUE B MPUPO/IC.
OTtkpeiTas U nukiInyeckass Gpopmel (Ha npumepe Tioko3bl). [lupano3Has u pypano3Has
dopmbl. D- um L-panel. R,S-HomeHknaTypa. MoHocaxapuabl: ainbAo3bl H KETO3BI.
Onrtuueckas uzomepusi U tTayromepusi. OTkpbiTas v nukindeckas Gopmbel. DpykTo3a Kak
npeAcTaButellb kero3. CTpoeHue, TayToMepus M CBOWMCTBAa. OTiIWYME OT TJIFOKO3BL
Meroab! uaeHTUHUKAIIIH.

HMucaxapunesl. HeBoccranaBmupatomue (caxaposa). CrpoeHue, CBOHCTBa U
3HaueHue. BoccTaHaBiaMBawImMe AUcCaxapuibl: MajabTo3a, JAKTO3a, IeJUI00HO03a.
[Tonucaxapuasl. Kpaxman, uHynmuH u riaukoreH. CTpoeHwe W CBOMCTBa. ['uuponn3
Kpaxmana. Pacmpoctpanenue B mpupone U 3HadeHwe. llemmonosa (kimeTdarka).
PacnipocTtpanenue B npupojie, CTpOCHUE U XUMHYECKHE CBOMCTBA. [ MAPOJIN3 KIETUATKHU.
Dduphl KJIETYATKUA U UX UCIIOIH30BAaHUE B HAPOJHOM XO3SUCTRBE.

Tema 24. K AMUHOKHUCTOTBI U OCTTKI

Omnpenenenue u knaccudukanus. M3zomepusi, HomeHKIarypa. PacnpocTpanenue B
MIPUPOJIC, METO/IbI BHIJCICHUS U aHAJM3a.

AmuHokuclOThl.  CrmocoObl  TOJIydeHUs M3 albJIETUJI0B U KETOHOB,
rajoreHKapOOHOBBIX KHUCJIOT, HUTPOKUCIIOT, OKCUMOB WJIM THAPA30HOB, aJIbJICTUIIO- U
KETOKHUCJIOT. PU3NUecKre U XUMUUIECKHe CBOMCTBA. AMMOTEepHas pUPOaa aMUHOKUCIIOT.
[Momunentunbl u 6enku. Pacnpoctpanenue B mpupozae. OOpazoBaHne W3 aMUHOKHCIIOT.
Crpoenue. I[lepBuunas, BTOpuyHas, TPETUYHAS W YETBEPTUYHAS CTPYKTYPHI OCIKOBBIX
MoJIeKyJl. MHOToOOpa3ue O6eIKOB U UX Pojb B mpupojae. Kucnotuelit 1 pepMeHTaTUBHBIN
ruaposm3. Knaccudukanus OenkoB. 3aMeHMMblE W HE3aMEHHMbIE aAMHHOKHCIIOTHI.
[Tpobnema uCKyCCTBEHHOMN TTUTITH.

Tema 25. «I'eTepolMKINYECKUE COCTUHEHUS

Knaccuduxanus. Ilonstue 00 apOMAaTUYHOCTH TETEPOLUUKIMYECKUX CHUCTEM.
[IaTuuneHHbIe TeTEPOLMKIBI C OJJHUM IeTepoaToOMOM, UX alua0PoOHOCTh, CHOCOOHOCTH K
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peakuusM 3JIEKTPOPHUIBHOIO 3aMElIEHUsI B O-TIOJIOXKEHHE, B3aMMHbBIE TpPEBpaALICHUS
(FOpweB). Iluppon kak crpykTypHas enununia nopdupuHoB. [loHstHe o cTpoeHHU
xjopoduiia U reMuHa. [IupuanH Kak MpeacTaBUTENb MIECTUUICHHBIX a30TCOAEPKAIUX
reTePOIIUKIIOB.

4.3JIekunu/na0d0paTopHbie /MPAKTHYCCKUE 3AHATHS

Taomuna 4
Conep:kanue JeKuuii/1a00paTOPHOTro NPAKTUKYMA U KOHTPOJIbHbIE MEPONIPUATHS
Ne ii/m [HazBanue Ne n Ha3BaHue JieKIui/ dopmupyemsbie Bua KoJu1-Bo
pasjeiia, TeMbIJ1Ia00PATOPHBIX 3aHATHIA KOMIIETEHIIHH [KOHTPOJIBLHOTO [4AaCOB
MeponpusTHs
1. Cemectp 1. Pa3gea 1. TeopeTudeckue 0CHOBbI HEOPraHUYECKON XUMHHU 54
Tewma 1. Jlexumst Ne 1. «OcHOBHBIE 3a-
OcHOBHBIE KOHBI cTexuoMeTpuu. [lonsarue - 2
MOHSTHS U XHMMHYECKOTO YKBUBAJICHTA.
3aKOHBI XUMUU |DaKTOp SKBUBAIEHTHOCTH)
Tema 2. Jlexumst Ne 2. ITpuuunsr oOpa-
PacTBOpBI 30BaHuA pacTBopoB. KauecT- - 2
BEHHBIC U KOJTMYECTBEHHBIC
XapaKTePUCTHKHU PACTBOPOB.
[IpakTuueckoe 3anarue Nel. 3aluTa J1abo-
CriocoObI BBIpa)KEHUS COCTaBa [paTopHOIi pa-
[PacTBOPOB. OOTBI, UHIH- 4
JlaGoparopHas pabota Ne 1. BU1yaJIbHOE
«[IpuroroBienue pacTBOpoB 3aJjaHne, KOH-
3aJIaHHOTO COCTaBa TPOJBHAS pa-
boTa
Jlexruu Ne 3-4. CUibHBIE U OIIK-1, OIIK-5
cia0bie AMEeKTpoNnThl. Bona kak
ca0bIit anekTpoauT. Mon- Hoe - 4
Mpou3BeeHne Boabl. Bo-
TOPOJIHBIN MMOKa3arelb. by-
(hepHbBIE pacTBOPHI.
[TpakTuueckoe 3anatue No2.
CunpHbI€ U clladble AJIEKTPO- 3aluTa J1abo-
ITUTHI. [paTopHOIi pa-
[TpakTrueckoe 3ansitue No3. 0OTHI, HH/TU-
Omnpenenenue pH B pactBopax BUTyaTbHOE 6
KHCIIOT 1 OCHOBAHHUH. 3aJlaHNE, KOH-
JlaboparopHas pabota Ne 2. TPOJBHAS pa-
«IKCTIEPUMEHTAIBHOE OTIpe- Oota
nesieHre BOIOPOIHOTO MoKa3a-
TEISD»
Jlexuust Ne 5. 'maponus coneit - 2
[TpakTrueckoe 3ansTue Ned, 3aruTa j1a0o- 4
['uaponus coen. [paTOpHOM pa-
JlaGopaTopHast pabota Ne 3. 0OTHI, MH/TH-
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Ne ii/m [Ha3Banue Ne 1 Ha3BaHue JieKIuit/ Dopmupyemsbie Bujg Koua-Bo
pasjaeda, J1a00pATOPHBIX 3aHATHI KOMIIETEHIIHM |[KOHTPOJILHOTO [4aCOB
TEMBI MeponpuATHS

«3yueHus: BAUSHUS PUPOIBI BUTyaJbHOE
COJIU, TEMIIEPATYpPhl U KOHIICH- 3ajlaHue, KOH-
TpalMy pacTBOpa Ha MPOLECC TPOJIbHAS pa-
THJIPOITH3a» boTa

Tema 3. Jlexknua Ne 6-7. Xumuueckas

CkopocTh M1 [KMHETHUKA. XMMUYECKas Tep- - 4

SHEPreTHKA MOJMHAMUKa. XUMHUYECKOE

XUMUYECKUX aBHOBECHE

[peaKInid. [IpakTrueckoe 3anstue NeoS. 3amura J1abo-

XuMuyeckoe |[XuMHUecKas KHHETHKA U Tep- [paTOpHOM pa-

[PAaBHOBECHE  MOJMHAMUKA. OOTBI, UHH-
[IpakTrueckoe 3anstue Neb. BUYaJIBHOE 6
XHMMHYECKOE PAaBHOBECHE. 3azaHue, Oll- poc
JlaboparopHas pabota Ne 4. o Temam 1-3
«CMeleHne XuMU4ecKoro

ABHOBECHSI»

Tewma 4. Jlexuust Ne 8. Ctpoenue aroma.

Ctpoenue Ilepuonuueckuil 3aKOH

aToma. Ile- JI.11. MenneneeBa Jlexmus Ne9.

puonudeckas |[XUMHUECKas CBA3b. - 6

cucrema. Jlexumst Nel10. KomruiekcHbie

XuMuyecKass —|COeAMHEHUS

CBs13b. KoMm-

MJIEKCHBIE

COCIMHECHHUSI

Tema 5. Jlexkums Ne 11. Oxkucmurensno- [OIIK-1, OIIK-5 |- 2

Okucnu- BOCCTAHOBUTEILHBIE PEAKITUN

TEIBHO-

BoccTaHOBU-  ([IpakTnueckoe 3anstre No7. 3aluTa J1a0o-

renbHbIe pe-  [YpaBuuBanue OBP metogom [paTopHOM pa-

AKITHT HIEKTPOHHO-UOHHOTO OanaHca. OOTBI, UHIU- 4
JlaGopaTopHas pabota Ne 5. BUIyaIbHOE
«OKUCTUTETBHO- 3alaHye, KOH-
BOCCTAHOBUTEIBHBIE PEAKITUY TPOJIbHAS pa-

boTa

Tema 6. Xu-  Jlexuus 12-13. CpaBHuTeNbHAS

MUSI 3JIEMEH-  [XapaKTePUCTHUKA XUMHYECKUX

TOB cBOMCTB anemeHToB | —IV rpynn

- 8

Jlexums 14-15. CpaBHuTEnBHAS
XapaKTEPUCTHKA XUMUUYECKUX
CcBOMCTB aemMeHToB V — VIII

rpymI

Pa3zgen 2. OCHOBEBI AHAJIUTHYECKOH XUMUH

12

17



Ne ii/m [Ha3Banue Ne 1 Ha3BaHue JieKIuit/ Dopmupyemsbie Bujg Koua-Bo
pasiena, Te- |[1a0OpPATOPHBIX 3aHATHI KOMIIETEHIIHM |[KOHTPOJILHOTO [4aCOB
MBI MeponpusiTUs
Tema 7. Jlexknuu 16-17. KauecTBEHHEIN U 3amnra 1ado-
MeTto1b1 KOJINYECTBEHHbBI aHAJIN3. [paTOpPHBIX pa- 4
TuTpuMeTpu- |OOBEMHBIE METO/IbI aHATH3A. 60t I1pu
YECKOro aHa- [MeTox HeHTpanu3aluu. oopmiennn
mu3a. Ku- mabopaTopHBIX
CIIOTHO- paboT ucoib-
OCHOBHOE ByeTcs mpo-

JlaGopaTopHas padota Ne6. Y b
TUTPOBAHUE rpamma Xu-
[IpuroroBieHue CTaHIAPTHOTO
MUK-aHaTUTHK —
pacTBopa KapOOHaTa HATPHUSL.
JlaGoparopnas padorta Ne7 oTO KOMITBIO-
paTopHai p - OIIK-1, OIIK-5 epHbIe TIpO-
[IpuroroBnenue paboyero pac-
. paMMBbI JTst
TBOpa XJIOPOBOJAOPOIHON KH- 6
XpaHEHUs U
CIOTDI. 00paboTKH pe
JlaboparopHas pabota Ne§.
BYJIbTaTOB
Crangaptuzanus pabodero pac-
TBOPA XJIOPOBOIOPOIHOMN KH AHaiHsa, be-
p POBOZOPOA neHus pabo- Yux
cioThl. Onpenenenue )KecTKo-
. PKYPHAJIOB U T.JI.
CTH BOAOIPOBOJIHON BOJIBI.
Tema 8. Cra-  [[IpakTuyeckoe 3aHsaTue Ne§. 3arura 1a00-
muctuueckas  [Omnpezernenne kapOoHaTHOM [paTopHOM pa- 2
00paboTka PKECTKOCTH BOJOTPOBOIHOM 0OTEI
pe3ynapTaToB  Bojbl. Cratuctryueckas oOpa-
0O0TKa Pe3yJIbTaTOB.
Cemectp 2

1 Pa3nen 3. OcCHOBBI OPraHMYeCKOil XUMUM 3
Tema 9. Teo- [lekmus Nel8. Teopust ctpoe- 1
[PETUYECKHUE  [HUS OPraHUYECKUX COEIUHE-

OCHOBBI Op- Huii A. M. byTtieposa.

ranuueckon  [[Ipaktudeckoe 3aHsTHEe Ne9. 1

XUMHUHU ['omonoru n3omepsl. Buasl NunuBuay-
M30MEpUHU. QIbHOE J10-

Tema 10. [MpakTuueckoe 3ausaTre Ne9. OIIK-1, OIIK-5 mamHee 3a1a- 1

Opranuue- MexaHu3MBbI IPOTEKAHUS Op- HUE

CKUE Bellle- TaHUYECKUX peakuuil. Tumnsl

cTBa Ouo- OpPraHMYECKUX peaklui.

cepsl

2 Paznen 4. YrieBoaopoanbl 13
Tema 11. Jlexums Nel8-19. Ankanbl. Al- 3
\ATKaHBI KkeHbl. Ankunbl. {luensl. Crioco- -

OBI TOTYYEHUSI. X UMUYECKUE OIIK-1, OIIK-5

CBOMCTBA.

[IpakTnueckoe 3ansTue NelO.
CBoiicTBa U cIIOCOOBI MOITyye-
HUS QIKAHOB U IIUKJIOAJIKAHOB.

TectupoBanue,
VHIWBUYaJIb-
HOE 3a/laHue
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Ne ii/m [Ha3Banue Ne 1 Ha3BaHue JieKIuit/ Dopmupyemsbie Bujg Koua-Bo
pasiena, Te- |[1a0OpPATOPHBIX 3aHATHI KOMIIETEHIIHM |[KOHTPOJILHOTO [4aCOB
MBI MeponpuATHS
Tema 12. JlaGopaTopHas padota Ne9.. WHIUBUyallb- 2
IAJIKEHBI CBolicTBa NPEEIIbHBIX U HE- HOE 3aJjaHue,

MpeeabHbIX YIJIEBOAOPOIOB 3aluTa J1abo-
[IpakTuueckoe 3anarue NelO. Iéizcgmopl pa- 1
CBOMCTBA M TIOJTyYECHHE AJIKE-
HOB. [Tosmmmepsl.
Tema 13. [IpakTuueckoe 3anstue Nel 1. TECTUPOBAHUE 1
\AJIKMHBI Ankuabl. CIocOOBI TOTY4eHUs U VHMBHlyaJlb-
CBOIICTBA. HOE 3a/laHue
Tema 14. [IpakTuueckoe 3anarue Nell. TectupoBanue, 1
JIMEHBI JIMeHbl. X MMHUYECKHUE CBOMCT- Ba. VHIUBUYyallb-
[TonydyeHue Kay4yKoB. HOE 3aJIaHuE
Tema 15. Jlexus Ne20. Apensl. MeToibl 2
ApeHbl MOJIy4eHUs, XUMUYECKUE
cBoiicTBa. Teopus 3amenieHus B -
apomaTHieckoM psany. UH-
ITyKTUBHBINA 1 ME30MEPHBII
P dEKTHI.
JlaboparopHuas pabora NelO. 3amuTa nabo- 2
CBoiicTBa apOMaTHYECKUX CO- [paTopHOIi pa-
e TUHEHUI. OOTEI, HH/IN-
BU1yaJIbHOE
3aJlaHue
3 Paznen S. @yHKIIMOHAIBLHbIE IPOU3BOAHBIE YIIEBOAOPOA0OB 22
Jlexuust No2 1. I'anoreHomnpo- 2
13BoJIHBIE. CIIUPTHI U PEHOJIBI. -
CriocoObI nostyueHus. XuMHu-
yeckue cBorcTea. Kucior- HocTh
1 OCHOBHOCTb.
[IpakTuueckoe 3anarue Nel2. 1
XUMUYECKUE CBOKCTBA raJlo-
reHOINpPOU3BOIHBIX. [IpakTrye-
Tema 16.I'a-  |ckoe mpuMeHeHHe, OIIK-1, OIIK-5
moreHonpo-  |JlabopaTtopHas paborta Ne 12. TectupoBanue, 2
W3BOJHEIE. Croupts! 1 penonsl. Kauect- MHIANBHY allb-
CrupTel 1 BEHHBIN ()YHKIIMOHAIbHBIN HOEC 3a/1aHne
(eHobI QHAIN3 Ha THAPOKCUIIbHYIO
rpynmy. 3amuTa 1a00-
[IpakTuueckoe 3ansitue Nel2. [paTOpHOM pa- 1
Criuprel. CBoliCTBa 1 06IacTH 0OTBI
MMPUMEHEHUSI OJTHOATOMHBIX U
MHOT0aTOMHBIX CIIUPTOB.
[IpakTnueckoe 3anarue Nel3. 2
DeHonbl. BzauMHoe BiusiHUE
ATOMOB B MOJIeKyJie (peHoa.
Tema 17. Jlexknua Ne22. Amunsl. MeTto- - 2
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Ne /ot

Ha3Banue
pasaeJa, Te-
MBI

Ne 1 Ha3BaHMe JeKIni/
J1a00PATOPHBIX 3aHATHH

DopmupyeMble
KOMIIETCHIIUH

Bun
KOHTPOJILHOTO
MepOoNpUATHSA

KoJ-Bo
JacoB

AMUHBI

ITbI TTOJTYYCHUS, XUMUYECKHE
CBOMCTBA.

[IpakTuueckoe 3anstue Nel4.
AMUHBI IIPEAETBHOTO psja.
OCHOBHOCTh @MHHOB, 3aBHCH-
MOCTh OCHOBHOCTHU OT CTpO€-
HUs. ApoMaTHYeCKUe aMUHBI.
AnunuH. Ero xumuyeckue
CBOICTBA.

Tema 18. Ok-
COCOEIHHE-
HUS

JlaGopaTopnas padora Nel5.
M3ydeHre CBOMCTB allbJICTU/IOB
KETOHOB

[IpakTuueckoe 3anstue NelS.
CBoIiCTBa aJIbJIETUIOB U KETO-
HOB.

Tema 19.
KapOoHoBbIe
KHCIIOTHI

Jlexmmst Ne23. KapOoHMIIBHBIE
coeMHEeHUs (IBIETH/IBI U Ke-
TOHBI). MeTO/IbI OTYYeHNH,
XMMHUYECKHe cBoicTBa. Kap-
OOHOBBIE KHCIIOTHI ¥ HX TIPO-
M3BOJTHBIC.

[IpakTuueckoe 3anstue Nel6.
KapO6oHOBBIE KMCITOTBHI.
KauecTBeHHBIN (QyHKLIMOHAIb-
HBII aHAJTN3 Ha KapOOHWIbHYIO U
KapOOKCHJIbHYIO TPYIIIIBI.

JlaGopaTopHast pabota Nel6.
KapOoHOBBIE KUCTTOTHI M UX
MTPOU3BOTHBIC.

TectupoBanue
WHIUBUTy b~
HOE 3a/laHue

3aruTa J1a0o-
[paTOpHOM pa-
0OTHI

TectupoBanue,
WHVBUYaJlb-
HOE 3aJaHue
3amura 1abo-
[paTOpHOM pa-
OOTBI

Pa3znen 6. 'erepodyHKUMOHATIBHBIE COEINHEHUS

Tema 20. Ok-
CUKUCIIOTHI U
OKCOKHUCIIOTBI

JIexnusg Ne24. Oxcu- 1 OKco-
KHCIOTEI. XUMUYECKHUE CBOM-
ctBa. Keto-eHonbHas TayTo-
Mepus Jlunuasl. Ontryeckas
n3omepust. Caxapa (MOHO-, TU- U
MoJIMcaxapubl)

OIIK-1, OIIK-5

[IpakTuueckoe 3anarue Nel7.
['eTepodyHKIIMOHAIBHBIE CO-
€IMHEHUSL.

Tema 21. Or1-
THUeCcKas
M30MEepHUs

Jlekmsa No25 Ontuueckas
M30MepUU. ACUMMETPUYECKUN
aTOM yTJiepoja. 3aBUCUMOCTD

OHOJIOrMYECKOM aKTUBHOCTH OT

TectupoBanue

TectupoBanue,
VHIUBH1yalb-
HOE 3aJjaHue
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Ne ii/m [Ha3Banue Ne 1 Ha3BaHue JieKIuit/ Dopmupyemsbie Bujg Koua-Bo
pasiena, Te- |[1a0OpPATOPHBIX 3aHATHI KOMIIETEHIIHM |[KOHTPOJILHOTO [4aCOB

MBI MeponpuATHS
[PACTOJIOKEHUS 3aMECTUTEIEH.

[IpakTuueckoe 3anarue Nel7. 1
[loHsATHE ONTUYECKOHN U30MeE-
puu. ACUMMETPUYECKUNA aTOM

yriepoa.
6 Pa3znen 7. [Ipupoanbie coeiMHeHUs 6
Tema 22. Jlexusa No26. XKupsl, munuasl.  [OIIK-1, OIIK-5 2

JIrmmuael Tema [YraeBoabl. AMHUHOKHCIOTHI, -
23. Ca- xapa  |0enku. ['erepounkinsl. [ToHs- THE
0 CTPOCHUU HYKJICHHOBBIX

KHCJIOT.
[IpakTuueckoe 3anarue Nel§. TectupoBanue 1
DKupbl v munuael. YieBobl.
Tema 24. JlaGoparopnas padota Nel8. VHIUBUYyallb- 2
AMUHOKHC- AMUHOKHUCIOTHL. [lenTuapl. HOE 3aJIaHuE
moTh! u Oein- ku |benku. KauecTBeHHBIE peak- UK 3amuTa 1abo-
Ha aMUHOKHCIIOTHI U O€JI- KH. [paTopHOM pa-
OOTBI
Tema 25. I'e-  [[IpakTuueckoe 3anarue Nel§ Mrorosas KoH- 1
reporukiu-  [[llecTuuneHHbIE reTEPOLMKIN- TpOJIbHAS pa-
YECKUE CO- YECKHUE COeAMHEHUs. ApoMa- 0oTa
CIMHECHUS TUYHOCTh. CBOMCTBA.
Tabnuua 5
Hepeqeﬂb BOITPOCOB JJIsl CAMOCTOATC/IBHOI'0O N3YUYCHUSA TUCITUIIIINHBI
Ne [Ha3zBanue pasjeJa, IlepeyeHb paccMaTPpUBAaeMbIX BOIMPOCOB /1JIs1 CAMOCTOATEILHOTO
n/m_ [TemMbl M3Y4YCeHUS
Pasnea 1. Teoperuueckue oCHOBBI 00111eH M HEOPTraHNYECKOH XUMUH
1. [Tema 1.0cHoBHBIE OCHOBHBIE 3aKOHBI cTeXHOMETpUU. Moib. XUMHYECKUI IKBHUBA- JIEHT,
MOHSATHUS U 3aKOHBI (hakTOp SKBHUBAJIEHTHOCTH, MOJISIPHASI Macca SKBUBAJICHTA.
XUMUH (xomnerenuuu OIIK-1, OIIK-5)
2.  [Tema 2. PacTBOpBI [TpuunHbI 00pa3oBaHus pacTBOPOB. CIOCOOBI BRIPAKEHUS COCTaBa

[pacTBOpa: MaccoBas 1015, MOJISIpHAs KOHLEHTpaLusl, MOJISIpHAs
KOHIICHTPALUs SKBUBAJIEHTOB, TUTP. CHiIbHBIE U clabble JIeKTPO-
muTel. Koaddunments! aktuBHOCTH, HOHHAs cuta. Cirydan pacueta pH
B pacTBOpax pasHou npupoasl. ['uaponus coneil. Koncranra
ruaponusa, pH B pactBopax coneit, crenens rupoiaun3a. Crocoosl
HanucaHus peakiuil rugponusa. (komnerenuuu OIIK-1, OIK-5)

3. [Tema 3. CxopocTb H CKOpOCTh XMMHUECKOH peakiny. PaKTOpsl, BIAUSIOIINE HA CKOPOCTb
DHEpPreTUKa XuMuye- XUMUYECKON peaklny. 3aKOH JAEUCTBYIONIUX Macc. Y paBHEHHs BaHT
ckux peakuuid. Xumu- ['odda, Appenunyca. Dueprus akruauuu. Karanuz. Xu-

HECKOE paBHOBECHE Mmuueckoe paBHoBecue. [Ipuniun Jle [larense. Pemenue 3anay Ha
aBHoBecre MeTonoM Tabauil. (komnereHnuu OITK-1, OIIK-5)

4.  [Tema 4. Crpoenue ATOM KaK 3JIEKTpOHEWTpaJIbHas 4acTUIA. /[BOMCTBEHHOCTh
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Ha3Banue pa3aena,

Ilepedyens paccMaTpuBaeMbIX BOMPOCOB JIJISI CAMOCTOSITEJIbHO- T'O

MCHTOB

n/m TeMbl H3Y4YeHHs
aToma. [leproanye- ckasiCBOMCTB JIEMEHTAPHBIX YACTHUILI. DJIEKTPOHHOE CTPOCHUE aTOMA.
cricTeMa. XUMHU- decKkas |[OU3HYeCKHil CMBICIT KBAaHTOBBIX uncell. CBSI3b CBOMCTB aTOMOB XH-
cBsA3b. KOM- TUIEKCHBIE [MHUYECKHX 3JIEMEHTOB C UX MOJIOXKEHUEM B IEPUOIUYECKON CUCTE- ME
COCTMHEHHUS MeHeneeBa U UX rnepuoandeckoe n3menenue. [Ipuananr oopa-

30BAHUS XMMHUYECCKOM CBI3H. TUIIBI XUMUYECKON CBA3U. OCHOBHEIC
XapaKTepUCTUKU MOHHOM M KOBaJIeHTHOM cBsi3u. [Ipupona xumuue-
CKOM CBSI3U B KOMIUIEKCHBIX COCIMHEHUAX. [I[pOYHOCTH KOMILIEKC-
HbIX coeruHeHn. CTpoeHre U Ha3BaHUsl KOMIUJIEKCHBIX COEIMHE-
Huil. KoopanHamoHHOe YUCIo U IGHTAaTHOCTh. YacTHbIe U 001ue
KOHCTAHTBl YCTOMYUBOCTH M HECTOMKOCTH. (KomrieTeHnu Y K-1,
OIIK-2)

5. Tema 5. Okucnurens-  [Kinaccuukaius OKUCIUTETFHO-BOCCTAHOBUTEIIBHBIX PEAKIIH.
HO- BOCCTAHOBUTEJbHBIE (OCHOBHBIE OKUCIIUTENIN U BOCCTAHOBUTEIN. METO] OJTypeaKIui.
[peaKuu Ypasuenue Hepucra. [Tosb30Banue TabIMIaMu 3JIEKTPOIHBIX T10-

TeHIHaIOB. Beruucienue snexkrpoasuxyien cuiasl OBP. (komme-
reanuu OITK-1, OIIK-5)

6. [Tema 6. Xumus smie- OCOOCHHOCTH CTPOCHHS aTOMa BOJIOpoAa, PU3NUECKHE B XUMUYE-

CKHE CBOICTBa BOJI0poia. OCHOBHBIE CBOMCTBA IIEIOYHBIX H IIe-
IMOYHO-3eMeNbHBIX METAIIJIOB, X 3HaUeHUe B mpupoje. OCHOBHBIC
CBOMCTBa OOpa M ATIOMUHMS M UX cOeTMHEHUH . OCHOBHBIE CBOM-
CTBa YIJIepoJia ¥ KPEMHHUS, a TAK)KE UX OKCHUJIOB M THIPOKCHJIOB.
Xumust azota, pocdopa, KHCIopoaa u cepbl. A30THBIE B Gocdop-
HbIe ynoOpenus. CBolicTa ranoreHoB. [loHsTre 0 mecTuuax.
DKOJIOTUYECKHE aCMIEKThI MPUMEHEHHUS XUMUYECKUX CPEJICTB MIPH
BBEIPANTUBAHUY CEITbCKOXO3SIMCTBEHHBIX KYIBTYP. (KOMIETCHITHH
OI1K-1, OIIK-5)

Pa3zgen 2. OCHOBEBI AHAJTUTHYECKOH XUMUH

7.

Tema 7. MeToabI TUT-
[PUMETPUYECKOTO aHa-
im3a. KncnotHo-

OCHOBHOE€ TUTPOBAHUE

3aKOH SKBHBAJICHTOB; TEXHUKA TUTPOBAHUS; CIOCOOBI TUTPOBAHUS;
CTaH/IapTHbIE BEIIECTBA; TPEOOBAHUS K CTAHIAPTHBIM BEIIECTBAM;
CTaHIapTHBIE PACTBOPHI; IEPBUYHBIE CTAHIAPTHBIE PACTBOPHI; BTO-
[PUYHBIE CTaHJAPTHBIE PACTBOPHL; paboune pacTBOPHI; CTaHAAPTH-
3MPOBAaHHBIE PACTBOPHI; TPEOOBAHMS K PEAKIUsIM; IPUMEHSIEMBIM B
TUTPUMETPUUYECKOM aHAJIN3€E; OCHOBHBIE CTaHIAapTHBIE U pabouue
[PaCTBOPBI B KMCIOTHO-OCHOBHOM TUTPOBAHMUU; BEIIECTBA, ONIPEIE-
IsieMble METOJIOM KUCJIIOTHO-OCHOBHOTO TUTPOBAaHMSI; PUKCUPOBa-
HUE TOUYKH HKBUBAJIEHTHOCTH, BEIOOP MHIMKATOPA; IPUTOTOBIICHHE
pabouero pacTBOpa XJIOPOBOAOPOAHOMN KHCIOTHI; IPUTOTOBICHHUE
CTaHJApTHOTO pacTBOpa KapOoHaTa HATPHsl; CTaHIAPTU3ALUS pa-
00YHX PaCTBOPOB; OIPECIICHUE COJIEPKAHUSI XJIOPOBOJAOPOAHON U
(ochopHOIt KUCITOT B pacTBOpax; onpeaeaeHne KapOOHaTHON kE-
cTkocTH Bofbl. (kommnereHiuu OIIK-1, OIIK-5)

Tema 8. Ctatuctuue-
ckast 00paboTka pe-
3YJIHTaTOB

[IpencraBnenue pe3yabTaToB B TATPUMETPUUECKOM aHAIM3E; TEO-
pYs OIMOOK: OIMTMOKY METO/1a, MHIUKATOPHBIE OITUOKU, CUCTEMA-
TUYECKHUE U CIy4aiiHble omuOKu. MaremaTiudeckasi ooOpaboTka pe-
3ynbTaToB aHanu3a (komnerenuun OIIK-1, OTIK-5)

Cemectp 2

Pa3znen 3. OCHOBBI OPraHM4YeCKOil XUMHUH

1.

Tema 9. Teopernue-
CKH€ OCHOBBI OpraHu-

IATOMHBIE U MOJIEKYJIIpHBIe opOuTanu. [ ubpuauzamnus. MHIyKTHB-
Hb11 3G dexT u d3pdekT conpsikeHus. [ oMonuTHIECKUi U TeTepo-
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1n/n

HasBanue pasaeia,
TeMBbI

IMepeyeHb paccMaTPUBaeMbIX BOIPOCOB JUISAI CAMOCTOSITEILHO- T'0
U3yYeHust

YEeCKOU XUMUN

ITUTUYECKUN pa3pbIB CBA3U. DHeprus cBs3u. llepexoqHoe co-
CTOsIHUE, SHEepreTudeckas Kpupas. Teopus TeTpa’JpuyecKkoro aro- Ma
yraepona (Baut-I'odd u Jle-bens). (komnerennun YK-1, OIIK-

2)

Tema 10. Opranuue-
CKHE BelecTBa OHo-

cepsl

Hedtenepepabotka. [Ipupoanstii ra3. TormusHbi Kpusuc. [Ipak-
THYECKOE MCIOIb30BAaHUE PACTUTEIBHBIX CaXapoB, KUPOB, TEpIIe-
HOUJIOB, QJIKAJOUIOB, CTEPOH/IOB B IIUIIEBOH MPOMBIIIICHHOCTH,
CEeIIbCKOM X03sHCcTBe, MeauuuHe. [1yTr ucronp3oBanust 6moMacchl
PKHBBIX OPraHU3MOB CyIIH U Mopsi. VickyccTBeHHas numia. (KoMmrie-
rennmnu OIIK-1, OIIK-5)

Pa3znea 4. YriieBoaopoanbl

2

Tema 11. Ankasebl

Turel TMOpUIN3AMK aTOMOB YTIIEPO/ia B OPraHUYECKUX COSTUHE-
HusX. [lonsiTre o koHpopMmanuu. Pagukans! (aJIKuiisl): onpesene- Hue
1 Ha3BaHMs. HaxoxaeHue ankanoB B npupoe. CHHTETHUECKHE
MOIOIIIE CPEJICTBA, TPOOIeMa YHUUYTOKEHHUS UX OTXOA0B. (KOMIIe-
rennmu OIIK-1, OIIK-5)

Tema 12. AnkeHbI

[ToN0XUTENHHBIN U OTPHULIATENILHBIA MHIYKTHBHBIN Y dekT. CTe-
peocnennduyeckas noasumepusanus. CBONCTBa MOJIUMEPOB U UX
pa3ianyrs B 3aBUCUMOCTH OT KoHurypauuu uenu. [Ipumenenue
[IOJIMMEPOB B IPOMBIIIJICHHOCTH, CEJILCKOM XO3AHCTBE U OBITY.
(xomnerenuuu OIIK-1, OIIK-5)

Tema 13. AIKUHBI

XumMuueckue cBoicTBa ankMHOB. OCOOEHHOCTH XMMUYECKHX CBOMCTB
TEPMHHAJIbHBIX AJIKMHOB (KUCIOTHBIE cBoiicTa). TexHuue- ckoe
[IPUMEHEHHE alleTUIIeHOB. MeToibl HIeHTU(UKALUH aJTKHHOB.
(xomnerenuu OIIK-1, OIIK-5)

Tema 14. Jluenst

Oco0eHHOCTH CTPOEHUS COMPSHKEHHBIX TUEHOB. 1,4- mpucoequHeHHe.
/IMBUHUIIOBBIN 1 M30MPEHOBBIN CUHTETHYECKHE KayuyKu. [loHdTHE O
NIMHEMHBIX U MPOCTPAHCTBEHHBIX NIOJIMMEPAX.

HuskoremmnepaTtypHas nonumepu3aius. Conoaumeps! (KOMIETEH-
uuu OIIK-1, OIIK-5)

Tema 15. Apensl

Homenkiiatypa u u3omepust yriieBoJI0pOJI0B psia OeH3oma. AKTH-
BUpYIOIIlee BIMSIHIE HUTPOTPYMI HAa HYKJI€O(UIbHBIA OOMEH aTomMa
raJIOTeHa, CBI3aHHOTO C apOMATHICCKUM SIPOM. MeXaHHU3M peak-
MU 1 IepeXOoAHbIe cOCTOsTHUS. [ToHATHE O MOTUIMKINYECKUX apo-
MaTHUYeCKHX coequHeHusX. Kanneporensl. Metoasl naeHTHuKa-
iuu. (komnerenuu OIIK-1, OTIK-5)

Pasznen 5. (I)yHKIII/IOHaJIbHI)Ie IPOM3BOAHBIC YIJVIEBOJOPOA0B

3

Tema 16. ['amoreno-
npousBoaHble. Crinp-
ThI U (DEHOJIBI

uayktuHbii 3Qdext. [loayuenune propnponsBoansix. u-, Tpu- u
[10JINTAJIOT€HOIPOM3BOAHBIE YIIIEBOAOPOA0B. XUMUYECKUE OCO-
OEHHOCTH raJIOr€HONPOU3BOIHBIX C HECKOIBLKUMHU aTOMaMU rajo- r'eHa
Y OJJTHOTO YTIEPOAHOIO aTOMA.

XTTOpUCTBIN BUHUIL, TPUPTOP- U TETPATOPITHIIEHBI, UX MTOJTUMEPH-
3anus v 3HadeHue. [Inactuku. Tedaon. Cunukonsl. Hanmonuurenu,
rtactuukaTopsl, crabunuzaTopsl. [IpuMeHenne rajgoreHonpous-
BOJHBIX B CEJIBCKOM XO35HCTBE.

OHOATOMHBIE U MHOTOQTOMHBIE CIIUPTHI. XUMUYECKUE CBOMCTBA U
KaueCTBEHHBIE PEAKIINY ISl UX ollpeaencHus. Peakiuu Hykieo-
¢unpHOTO 3amemenust. Otanuue GeHoNIOB OT CIUpTOB. B3anMuoe
BIIMSIHUE aTOMOB B MoJjiekyJe (eHomna. [Tomyyenne nMKpruHOBOM KH-

c10Thl. JIByXaTOMHBIE U TpeXaTOMHbIE (PEHOJIbI: MUPOKATEXHH, pe-

23



3OPIFH, THIPOXUHOH; UX CTPOEHHUE, CBOMCTBA U 3HAUYCHHUE. (KOMITE-
rennmnu OIIK-1, OTIK-5)

Tema 17. AMUHEBL

AMMHBI KaK OpraHnyecKkue ocHoBaHUs. KauecTBeHHbIE peakiiuu Ha
aMuHbl. KoH(opMmaIum npor3BOIHBIX aMMHUaKa, 0COOCHHOCTH UX
n3oMepun. CUHTETHYECKHE MOJTUaMUIHbIE BOJIOKHA: HEWJIOH, Ka-
npoH. (komrnerennuu OIIK-1, OTIK-5)

Tema 17. AMUHEBL

AMMHBI KaK OpraHn4YecKkue ocHoBaHUs. KauecTBeHHbIE peakiiuu Ha
aMuHbl. KoH(opMmaIum npor3BOIHBIX aMMHUaKa, 0COOCHHOCTH UX
n3oMepun. CUHTETHYECKHE MOJTUaMUIHbIE BOJIOKHA: HEWIIOH, Ka-
npoH. (komrerennuu OIIK-1, OIIK-5)

Tema 18. Okcocoenu-
HEHUS

CXOJICTBO M pa3Inyue ajabJeru0B U KETOHOB. @opMaliuH. YKCyC-
HbII anbaeruj. AnetoHn. HempenenbHble anbAeru/Ibl: aKkpoJIerH,
[ATpaTb (HAXOXKICHHUE B MPUPOJIC U 3HAUCHUE). ATIETOQEHOH U
0eH30()eHOH Kak MpUMep KETOHOB apOMaTUYECKOro psijia. (Komrie-
rennnu OIIK-1, OIIK-5)

Tema 19. KapboHoBbie
KHCIIOTBI

OCOOCHHOCTH CTPOCHUS KapOOKCUIIBHOH rpynibl. MypaBbHHAS KU-
CJIOTa: HAXOXKJEHUE B MPUPOJIE, OCOOCHHOCTU CTPOCHUS U XUMHYe-
CKUX CBOMCTB. YKCyCHas Kucyiota. [lanmbMUTHHOBAsS U CTEapuHOBAs
KUCTOTHI. TepedTraneBas KUCI0Ta U CHHTETUYECKOE BOJIOKHO Ha €€
OCHOBE (J1aBcaH). AKpHUIIOBasi KUCIIOTa, €€ d(UpPbI, HUTPUI. MeTak-
prioBas kuciora. [lnactmacesl Ha ux 6aze (oprerexno). OnenHo-
Bast, TUHOJIEBAs M JIMHOJICHOBAst KUCTOTHI. (KommnereHun OIIK-1,
OIIK-5)

Pa3ge

J1 6. 'eTepodyHKIIMOH

AJIbHBIC COCIMHCHUSA

Tema 20. Oxcukucio-
TBI U OKCOKHCIIOTEI

A16mounas u BuHHas KUCIOThL. JIuMoHHas kucnota. [lonydenue u3
MPUPOIHBIX UCTOYHHUKOB. [IupoBuHOrpanHas kuciora. CBoicTBa 1
npumenenue (komnerenuuu OIK-1, OIIK-5)

Tema 21. Omrrugeckast
M30Mepus

Y nenpHOE BpallleHue, moJIipuMeTprl. Tpeo- u sputpodopmsel. Crio-
coOBI pazjiesieHus pareMaroB. YacTUUHBIN 1 aOCOMIOTHBIN acHM-
MeTpuyecKuil cuHTe3. OnTuyeckas akTUBHOCTh 0€3 aCUMMETpUye-
CKOro aroMa yriepoja. IloHaTtne o tTMHAMUYECKON CTEPEOXUMUM.
(xomnerennuu OIIK-1, OIIK-5)

Pa3ge

a1 7. IlpupoaHble coeAUHEHUs

Tema 22. JIunuasl

[ Iporopkanue >xupoB, osiMMepu3anusa macein. Texaudeckas nepe-
[paboTKa 1 ucnoab3oBaHue. PUNKO-XMMHUECKOE OOBSICHEHHE MOIO-
1eT0 JeNCTBUSA Mblia. VICKycCTBEHHBIE MOIOIIIME CPENCTBA, MPO-
OseMa YHUUYTOXEHHS UX 0TX0J10B. Bocku, onuda, CHKKaTUBBI.
docdaruasl, TeMUTHHBL, KehalnHbl. Bruojgornueckoe 3HaueHue: pojb
CJIOHBIX JIMIUAOB B (DOPMHUPOBAHUH KJIIETOUHBIX MEMOpaH.
(xomnerenuuu OIIK-1, OIIK-5)

Tema 23. Caxapa

R, S-HOMeHKkmatypa. AHOMephl. O01HEe CrTOCOOBI MTOTYYESHUS MO-
HOCAXapU0B U3 MHOTOATOMHBIX CIIUPTOB, OKCHANIBJIETHJIOB, OKCH-
KCTOHOB M IMOJIMCaXapHruJ0B. FHI/IKOBI/I}II)I. OHOBEIE U CaxapHbIC KH-
CIIOTBL. DnuMepu3anus. AckopouHoBas kucnorta. Jlekctpunsl. Pac-
MPOCTPAHEHNE B IPUPOJIC ¥ 3HAUCHUE. IHYIHH: COCTaB, THAPOIIN3 U
3HaueHue. [{oHsATHE 0 TEMUIIEIUTION03aX U IEKTUHOBBIX BEIIECT-

Bax.((komnerenuuu OIIK-1, OIIK-5)
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Ne [HaszBanme pasnena, [[lepedyeHb paccMaTpuBaeMbIX BONPOCOB AJIsl CAMOCTOSITEIbHO- I'O
n/n [TemMbl M3y4eHU s
Tema 24. AMuHokuc-  |(OTAeNbHbBIE IPEICTABUTEIIN: TIUIUH, AJlaHUH, BAJIUH, JICUIINH, U30-
IOTBI U O€IKU NEHIIVH, CEPUH, TPEOHUH, IUCTEUH, IUCTUH, METUOHUH, aMUHOKA-
poHoBas Kuciota. [IpeacraBureny 1MaMuHOMOHOKapOOHOBBIX KH-
CJIOT: aprMHUH (OPHUTHUH) U JIN3UH, UX cBOicTBa. J{lukapOOHOBBIE
AMUHOKHUCIJIOTHI. AclaparMHOBasi U TJIyTaMUHOBAs! KUCJIOTHI U UX
aMKJIbl (acriaparut, ryTaMuH). ApOMaTH4eCcKue aMUHOKHUCIIOTHI:
(beHnnanaHH, THPO3HUH. | eTepOLNKINYECKUE AMUHOKHCIIOTHL:
[IPOJIMH, OKCUMPOJIUH, TpuntodaH, ructuand. Cunte3 OeJIKOB Ha
TBEPABIX HOcUTEISIX (Mepuduibn). MHOrooOpasue 6€IKOB U UX POJIb
B nipupoze. dusnueckre 1 XUMUYECKHUE CBOMCTBA OEIIKOB.
Ocaxaenune, u303IeKTpuyeckast Touka. KucnorHslii u ¢pepmenra-
TuBHBINA ruaponu3. Knaccuduxanus 6enkos. [Ipobiema nuckyc-
ctBeHHOM nuuy. (komnerenuuu OIIK-1, OIIK-5)
7 Tewma 25. 'ereporik-  [['€TEpOLMKIIBI C yYaCTUEM aTOMOB a30Ta U kuciopoza. [lupunun, ero
IIM4YECKHE COCIMHEHNsI (OCHOBHBIE CBOMCTBA. [IMppoin Kak CTpyKTypHas €IMHUALIA TIOP-
¢upunoB. unon. Peakunonnas cnocoOHocTs B-nonoxxenus. lac-
CHUBHOCTb MUPUJIMHA B PEAKLUAX IEKTPO(YUIBHOTO 3aMELICHHUS.
[{ukiibl ¢ HeckonbKUMU rerepoaroMaMu. (kommnereHuu OIIK-1,
OIIK-5)
S. Oo0pa3zoBaTebHbIC TEXHOJIOTUH
Tabnuua 6
HpuMeHeHne AKTUBHBIX 1 HHTCPAKTUBHBLIC OﬁpaSOBaTeJIbHI)IX TEXHOJIOT Ui
Ne  Tema u ¢popma 3aHsATHS HaumeHoBaHMe MCIO/Ib3YyeMbIX AKTHBHBIX U
n/n HHTEPAKTHBHBIX 00pPa30BaTEJILHBIX TEXHOJI0-
ruii (popm o0yueHus)
1. [DxcnepumentansHoe onpeaenenne  |[[I13  [TectupoBanue
BOJOPOJHOTO NTOKA3aTes]
2.  [Cmaponus cozeit JIP  |PaGoTa B MasbIX rpymnmnax
3. [ Xumuueckoe paBHOBECHE JIP  [PaGoTa B MaJIbIX Tpynmax
4. |OxkucnutenbHO-BoccTaHOBUTENbHBIE JIP  [PaGoTa B ManbIx rpymnmnax
€aKkuuu
5. |Apensl. Teopus 351eKTpOPHIBHOTO [13 [TectupoBanue
3aMEILIEHUs] B apOMaTHUECKOM Py
6. KapOoHHJIBHBIE COSTUHEHMS JIP  [PaGoTa B MaJIBIX Tpynmax
7.  |AMHHBI JIP  [TectupoBanue
8.  [[eTepOoLMKINYECKUE COETUHEHUS. JIP  [loxnaasl B popMe Mpe3eHTauii
ApOMaTHYHOCTh T€TEPOLIMKIIOB

6. Tekymuii KOHTPOJIb YCIIEBA€MOCTH U IIPOMEKYTOYHAS aTTECTALMS I10
HTOraM OCBOEHMS JUCHHUILIHHBI

6.1. KourpoJsbHbie padoThl, HHAMBUAYAJbHbIE 3aJaHNS, ONPOC, IK3aMEH

Cemecrp 1
HDI/IMCDLI KOHTPOJbHBIX D&ﬁOT:
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KoHntposbHas padota no teme «CrnocoObl BBIpaXKEHHSI COCTaBa PACTBOPOB)

Bapuanr 1

1. Kak  Ha3biBaeTcs  OTHolIeHHWE  KojaudyecTBa B (Mouib),
COJIeprKalllerocs B pacTBOPE, K 00beMy 3TOro pactBopa’?

2. Kaxkas yacTuiia aBisieTcsi 5KBUBAJIEGHTOM CEPHOM KUCIIOTHI B PEAKIIUU:

H2S04 + 2NaOH = Na2804 + 2H20‘7

3. CkoJIBKO TpaMMOB  XJIopHJa Harpus TpeOyeTrcs s
npurotoBienus 1 1 20%-ro pacTBopa moTHOCTHIO 1,15 r/mn?

4. Beruucnure tutp 50%-ro pactBopa a30THOM KHUCIOTHI MJIOTHOCTBIO
1,31 r/m.

5. K 100 wMn pactBopa a30THOHM KHUCIOTBI C  MOJISIPHOM

KoHIeHTparued 1 mMoaws/n npubaBuiaun 300 M Bojapl. Berauciaure MONSPHYHO
KOHIICHTPAITUIO IMOJyYEHHOTO Pa30aBICHHOTO pacTBOpA.

KonTtponrHas pabota o Teme «BogopoaHbIil moka3zaTeiby

Bapuanr 1
1. [OH] = 1,65 - 10 mons/n. Beraucauts pOH.
2. Berauciuts [H'] pactBopa, ecau pOH 6,54.
3. Nwmerorcsa nBa pactBopa ¢ pH 4 u 6. B kakom u3 HUX U BO
CKOJIBKO pa3 0oJIbllie KOHIICHTpAIUs HOHOB BO1opoaa?
4. Brruncnuts pH 0,2 M pactBopa ykcycHoi kucaotsl. K, = 1,75 - 107,
3. Borauciuts pH 0,1 M dopmuatHoro OydepHoro pactBopa ¢

OTHOILEHUEM KUCIOTHI K comu 3:4. K, = 1,77 - 10,

KontponbHas pabota o teme «I uaponauns comueii»
Bapuanr 1
l. HanuimuTe B cokpalieHHONH HOHHOM (popMe ypaBHEHHE pEaKINU
ruaposinza Hutpara xenesa (I1I) mo [-oif ctynenu u BoIMUCANTE KOHCTAHTY
TUAPOIIN3a COJIN.

2. Harnumure xumudeckyro ¢GopMyiTy TOM U3 Ha3BaHHBIX HUXKE COJIEH
HATpPHs, KOTOpasi TUJIPOJIM3yeTcsa B HauOoublel crenenu: pocdar, hopmuar,
HUTPHUT.

3. Brruucnure crenens runponnsa ruapokapoonara Hatpus B 0,05 M
pacTBope.

4. Brruucnure pH 0,2 M pactBopa HUTpaTa aMMOHHUSI.

3. B xakoM u3 nepedncieHHbIX PaCTBOPOB COJIEU JIAKMYC

OKpalIMBAETCS B KPACHBIN LIBET: XJIOPUJ HATPUS, XJIOPUJ aMMOHHUSI,
TUIIOXJIOPUT HATPUS?

KonTponbHas pabota o teme «OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUID)
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Bapuanr 1
1. [Tonp3ysich METOIOM MOJYpEaKIHii, 3aKOHYUTE YPaBHEHUE
peakiuu B MOHHOM popme U moacuuTaiite cymMmmy K03 UINEHTOB:
Sb** + MnO4 + H" — Sb™" + ...

2. [Tonp3ysch METOAOM MOJIypEAKLIMi, 3aKOHUUTE YPABHECHUE
pEeaKIuy B MOJIEKYJISIP- HOM (popMe U TOICUUTANTE CYyMMY KOd(DPHUITMEHTOB:
H,O, + KNO, + H,SO4 — NO + ...
3. [Tonp3ysch METOAOM MOJIypEAKLIMi, 3aKOHUUTE YPABHECHUE

peaKkiuy B MOJIEKYJISIPHOU (hOopMeE U OINIpEeACIIUTEe MOJISIPHYIO MAacCy SKBUBAJICHTA
BOCCTAHOBUTEJS:

KMIIO4 + KNOz + HzO —
4. BBIUKCIUTE DNIEKTPOAHBIN HOTeHIMan cucteMbl Pb*'/Pb, ecim
[Pb**] = 0,06 mons/n, a [Pb] = 0,003 mos/11.
5. Kakum u3 Bemects (Cly, Bry, 1) Henmb3st ocyliecTBUTh

caenayromyo peakuuio: MnOy + e — MnO 2?2

IIpuMepbl HHANBUAYAJIbHBIX 3agannid (CP):
3ananue 1o Teme «CrocoObl BRIpaXKEHUsI COCTaBa PaCTBOPOBY
Bapuant 1

1. B npunoxxeHun 2 npuUBENEHBI COCTABBI PACTBOPOB, UCIIOJIb3YEMBIX
JUIsl TUAPONOHHOTO BBIPAIIMBAHUS PACTEHHM B YCIOBHUAX 3alUIIEHHOTO
rpyHTa. 110y1b3ysICh 3TUMM TaHHBIMH, BBIYMCIATE MOJISIPHYIO KOHIICHTPALIHIO
KaKIOM W3 COJIe a30THOW KHCIOTHI, BXOJSIIMX B COCTaB IHMTATEIBHOIO
pactBopa Kuoma. [InmoTHOCTH pacTBOpa MpUHATH paBHOM 1 T/M1.

2. B 240 mn Bogsl pactBoprin 10 r xyopuaa kanusi. Beruucnure
MacCOBYIO JIOJIFO 3TOM COJIM B IPUTOTOBJIEHHOM PacTBOPE.

3. KakoBa momsipHast KOHIIEHTpaius 2 H. pactBopa ¢pochopHOit
KHCJIOTBI, €CJIM MPO- TYKTOM PEAKLIUN HEUTPAIN3ALUH SBIISETCS
ruapodocdat HaTpus?

4.  Cxoapko rpamMMoB 25%-ro pacTBOpa ruAPOKCUIA KNS HYKHO
npuiuTh K 400 MI1 BOABL, YTOOBI IPUTOTOBUTH 15%-i1 pacTBOp?

5. CKOJIbKO MUAJUTMJIMTPOB 2 H. PaCTBOPa CEPHOM KHCIIOTHI HYKHO
B3ATh JJ1s1 mpurotosienus 3 i1 0,06 H. pacTBopa?

3aganue o teme « BomopoaHbIid MOKa3aTeNb)

Bapuanr 1
I. Beruuciaure pH TomarHoro coka, B 100 1 koToporo coaepxxurcs 4
MI' KATUOHOB BOJOPOJIA.
2. OntumanbHbie 3HaueHUss pH mouBBI ISl BbIpAlIMBAHUSI TOpoOXa

kojebmorest B mpeaenax or 6,0 mo 8,0. Bo ckombko pa3 KOHIIEHTpaIus
KaTUOHOB BOJIOPOJIa, COOTBETCTBYIOIIAs MHMHUMAaJbHOMY 3HaueHuro pH,
IPEBBIIIAET KOHLEHTPALMIO KAaTHOHOB  BOJOPOJA, COOTBETCTBYIOILYIO
MaKCUMaJIbHOMY 3HaueHuto pH?

3. Beruucoure pH pacTtBopa XJI0pOBOJOPOAHOM KHUCIOTBHI, B 1 1
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KoToporo coaepxurcsa 36,5 r HCL:
a) Oe3 yuéra OTIMYMA AKTUBHOCTU OT KOHIEHTpauuu; 0) c yué€rom
OTJMYMSA AaKTHUBHOCTUM OT KOHILEHTpauuu (3HaueHHe Kod(pPuimenrta
aKTUBHOCTH CM. Ha CTp. 76 ydeOHuKa). MOXXHO M B JaHHOM CiydYae
npeHedpeyb OTINYNEM aKTUBHOCTH OT KOHIIEHTpauu?

4. Boluucnute crenenb qucconuanuy MypaBbiHOM KUCIOTH B 0,2 M
pactBope u pH 3Toro pactropa.
5. Boruucnure pOH pacTtBopa, B 2 J1 KOTOPOTro CoAepKUTCs 1 MOJb

aMMmuaka u 53,5 r xjopuia aMMOHMSL.

3aganue no teme «I uapoauns conein»
Bapuanr 1

l. Hanumure xumudeckyro Gopmylly M Ha3BaHHME COJM, KOTOpas
oOpazyercsi npu cMmemieHuun 164 mun 20%-ro pacTtBopa THAPOKCUIA HATPHS
(motHOCTH 1,22 1/™M11) 1 349 M 10%-r0 pacTBOpa XJIO0POBOIOPOTHON KHUCTOTHI
(motHocTh 1,047 r/™mn). TlonBepraercs v 3Ta oMb TUAPOTU3Y?

2. Hanumute xumudeckyro GopMyity TOH U3 Ha3BaHHBIX HIKE COJIEH
HATpUs, KOTOpash TOJABEPraeTcs THAPOJIM3Y B HAUOOJBIIEH CTENEHU:
TUIIOXJIOPUT, XJIOPUT, XJIOPaT, MEPXIIOpar.

3. Hamnumure B cokpailleHHON HOHHOUW (opMe YypaBHEHHE pPEaKIuu
TUAPOIIU3a XJIOPUJA ATTFOMUHHS U BEIYMCIUTE KOHCTAHTY TMAPOJIA3a 3TOM COJIU
10 TIEPBOM CTYTIEHHU.

4. Paccuuraitte crenens ruponavsa XJIOpuaa Maprasiia B pacTBOPE,
TUTp KoTOporo paseH 0,0125 r/mi.

S. Beruucioure pH 0,25 M pacTtBOopa HUTpUTa HAaTpUs MPU TEMIEPATYPE

0°C.

3aanue mo TeMe
«CKOPOCTh M SHEPTETUKA XUMUUYECKUX pPEaKIuii. XUMUYECKOE PAaBHOBECHUEY
Bapuanr 1

I. DKCNEPUMEHTAIBHO YCTAaHOBJIEHO, YTO 3aBUCHUMOCTb CKOPOCTH
Pa3NoKEeHUsI Ta3000pa3HOTO MEHTAOKCH 1A TUA30Ta

2N,05 (1 =4NO; 1y + O3 ()

OT KOHIIEHTpPAllUM DTOr0 BEIECTBA OINUCHIBACTCS YypaBHEHUEM V =
kc(N2Os). Bpluuciaute CKOpOCTh 3TOM peakuuu, eciu KoHieHTpanus N,Os
cocrapusgeT 20MMOJIB/TI, a KOHCTAHTa CKOPOCTH paBHa 1,6 u!,

2. [Tpu mossimernn temmnepatypbl co 125°C no 150°C ckopocThb
peaknuy yBeIudmiach B 32 pasa. Beramcnure temneparypHbidi KO3GOHUIIMESHT
CKOPOCTH PEaKIIHH.

3. B pesynbraTe mpoTekaHus 10 HEKOTOPOW CTEMEeHH OO0paTUMOM
pEaKIMi KaTaIUTHYECKOTO OKHCICHUS aMMHaKa YCTAaHOBUJIOCH XHMHYECKOE

paBHOBeECHE
4NHj; T 50, ) < 4ANO T 6H,O ©)-
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Bo ckoibko pa3 KOHCTaHTa CKOPOCTHM OOpaTHOW peakUud MEHbIIEe

KOHCTAaHTbI CKOPOCTHU HpﬂMOfI pCaKuunn, €CJIIM KOHCTAHTA paBHOBCCH Kc paBHaA
10168?

4. B kakoMm HanpaBJIEHUN CMECTUTCS PABHOBECHE PEAKLIUU
A" + H,O < AIOH* + H;

a) IpY MOBBIIIEHUH TEMIIEPaTypbl: 0) IpH J0OaBICHUN LIETIOYN?

5. Beluucnure n3MeHEHUE SHTPONHMH B PE3YJIBTATE PEAKLIUU

B2H6 (v) + 6H20 (%) = 2H3B03 (TpuK) + 6H2 ()

3ananue 1o TeMe « OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIIVID)
Bapuanr 1
1. [Tonp3ysch METOAOM MOHHBIX MTOIYPEAKLMN, 3aKOHYUTE YPABHEHHE
pEeaklMy B COKpALIEHHON HOHHOM (hopme
Bi**+ Br, + OH" — BiO5 + ...
U MIOJICYUTANTE CyMMY CTEXMOMETPUUYECKHUX KOAP(ULIMEHTOB.

2. [Tonp3ysch METOAOM MOHHBIX MOTYPEAKIUN, 3aKOHYUTE YPABHEHHE
peakluy B MO- JIEKYJIIPHOUN popme
HCl + MnO, — Cl, + ...
U MIOJICYUTANTE CyMMY CTEXMOMETPUYECKHUX KOAP(PULIMEHTOB.
3. Onpenennre MOJSPHYIO MAacCy 3KBUBAJICHTA BOCCTAHOBUTEJS B
peakuuu, MpUBEICHHON B 3aa4e 2.
4. [Tonb3ysch 3HAYEHUSMHU CTaHJAPTHBIX AIEKTPOIHBIX

MOTEHIMAJIOB, BBIYHUCINUTE AJIEKTPOJBUKYIILYIO CHITY PEAKIIUM, TPUBEICHHOMN B
3ajgade 2.

5. Paccuuraiite OKUCIMTEIbHO-BOCCTAHOBUTEIILHBINA IOTCHIINAI
MHEPTHOTO DJIEKTPOJa B PACTBOPE, B KOTOPOM KOHIIEHTpanus kaTnona Fe?*
pasaa 3-10° momw/n, a KoHmeHTpaums katuoHa Fe’* cocrasmger 11073
MOJIB/JI.

IIpuMepHbIe BONPOCHI /LIS MOJAr0OTOBKH K OIIPOCY 1o TemaMm 1-3

I. Pacuet coneprxanusi KOMIIOHEHTOB PACTBOPA 3aJJaHHOTO COCTaBA.

2. CnocoObl BBIpaXEHMsI COCTaBa pPacTBOpa M MEPEXOJ OT OIHOTO
criocoba K Apyromy.

3. Omnpenencare pH 3amanHOro pactsopa, kouueHtparwu [H'] wiu
[OH"] B pacTBOpax CUJILHBIX U CIA0BIX DJIEKTPOJIUTOB, B Oy(EPHBIX pacTBOpax.

4. Hanucanue ypaBHeHHMs ruaponu3a B COKPAILIECHHOM HWOHHOM

dopMe, pacueT KOHCTaHThl THAPONW3a, CTelmeHW ruaponmu3a u pH
TUAPOIU3YIOIIUXCS COJIEH.

S. Haxoxnenne ckopocTth peakiuyd npu W3MEHEHHM KOHLEHTpaluu
VCXOJHBIX BELIECTB, TEMIIEPATYPHI, JaBJICHUS.

6. Bbluucienre  KOHCTAHTBI ~ pPAaBHOBECHUS,  MCXOIHBIX  WIIU
PAaBHOBECHBIX KOHIEHTpAa- iU KOMIIOHEHTOB PEAKIIMOHHON CMECH.

7. YCTaHOBJICHHME  HAIIPpAaBJICHUS  CMEILIEHUS  PaBHOBECUSA  IIpU

HU3MCHCHHUU YCJ'IOBI/Iﬁ IMPOTCKAHU PCAKIHH.
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IIpuMepHbIH IepeYeHb BONPOCOB K IK3aMeHY 110 AUCHUIINHE
«Xumusn» (1-i cemecTp)

Ckopocth xummuyeckor peakiuu. CpenHsisi M HCTHHHAas CKOPOCTh
peakuuu. OCHOBHbIE (AKTOpPbBI, BIUSIONIME HAa CKOPOCTh PEaKIHUU.
XuMuyecKass peakuuss Kak I0CIEA0BATEIbHOCTh JJEMEHTAPHBIX CTaaui
3aKOH JEHUCTBYIOIIUX MAcC JIs 3JIEMEHTAPHOU CTaAUN XUMUYECKOW pEaKIuH.
KoncTanTa cKOpoCcTH peakuumu.

3aBUCHUMOCTh CKOPOCTHM XHMHYECKOW PEAKIUU OT TeMIEepaTyphl.
[IpaBuno Bant-I'odda. VYpaBHenue AppeHunyca. DHEprusi aKTUBALUU.
3aBUCHUMOCTh CKOPOCTH XMMHMUYECKON pEakUuHu OT Temieparypbl. Karanus u
dbepMeHThl. 3aKOH JACHCTBYIONIMX MacC [JIi XMMHUYECKOTO PaBHOBECHS:
B3aMMOCBSI3b PAaBHOBECHBIX KOHIIEHTparuil. OTkakux (aKTOpOB 3aBUCUT
YUCJIIOBOE 3HAYEHHWE KOHCTAaHThl paBHOBecHsA? C(CMEIIEHHE XUMHUYECKOIO
paBHoBecus. [Ipunuun Jle [Hlarense.

PactBopsI 351eKTpoIUTOB. KOHCTAHTHI U CTENEHU TUCCOLUALMU CIA0BIX
AJIEKTPOJIUTOB. 3aKOH pa3zbaBieHuss OcTBaibaa (CBA3b KOHCTAHTBI U CTEIIEHU
JUCCOLMAIM). 3aBUCHUMOCTh CTENEHU JUCCOIMALMU OT KOHIIEHTpPaluu
ciaboro anextponura. OTauyue ciaaObIX AJIEKTPOJIUTOB OT CHIIBHBIX. THIIBI
Ca0bIX 3JEKTPOJAUTOB. KOHCTaHTBI M CTENEHW JUCCOLMALUMU  CIA0bIX
ANeKTpoauToB. Bosa kak ciadwblif 31eKTpoauT. IoHHOe Npou3BeACHHE BOIBI,
€ro 3aBUCHMOCTb OT TeMmHeparypbl. BomopomHbli W TMAPOKCHUIIBHBIN
nokazatenu pactBopoB. Kucnas, HeilTpanbHas u menoynas cpeaa. CrnocoOsbl
M3MEPEHNS BOJIOPOJIHOTO MOKA3aTENS.

I'unponus coneil. Tunel ruaponusa (MPUBEIUTE NMPUMEPHI yPaBHEHUI
peakiuii TUapoJiv3a B COKpPAICHHOM HWOHHOW W MOJEKyJsipHOU dopme).
HeoOpatumeblii ruaponns. KoHcTaHTa U cTeneHb THIPOJIn3a, X B3aUMOCBSI3b.
3aBUCHUMOCTh CTENEHU TUAPOJM3a OT MPUPOABI COJH, KOHLUEHTPALHUH H
TEMIIEPATYPBI pACTBOPA.

[IpuHUMIIBI 3aMOJHEHUs AJIEKTPOHHBIX OpOuTaneil arTomMma B OCHOBHOM
COCTOSIHUM, NMPUHLIMI MUHUMYMa dHepruu, npuHuuin [laynu, npasuiio XyHua.
DNeKTPOHHBIE EMKOCTH OpOHTallel, Mo ypoBHEH U ypoBHEH atoma. [ToHsTue
nepuozaa u ero popmupoBanue no npasuiaM B.M. KneukoBckoro. [Tpuunnsi
Pa3JIMYHON JUIMHBI NEPUOAOB. PacrosnokeHue B CTPYKType NMEPUOAUYECKON
CUCTEMBHI S-, p-, d- 1 f- anemMeHTOoB. JITUHHO- 1 KOPOTKOIIEPUOIHBIN BapHAHThI
ITepuonnueckoit cucrembl. PacnonokeHue B HUX METAJUIOB U HEMETAILJIOB.
ITepuonnueckuit 3akon JI.MI. MennaeneeBa B COBpeMEHHON (POpMYTHUPOBKE.
CaoiicTBa aTOMOB DIIEMEHTOB: DHEPIUs WOHU3ALUN,
ANEKTPOOTPULIATENBHOCTh M TEPUOAUYECKHN XapaKTEP HUX H3MEHEHUS.
DNEKTPOHHBIE U AJNEKTPOHHO-CTPYKTYPHBIE (POPMYIIBI SJIEMEHTOB MEPBOTO U
BTOporo rnepuosioB Ileproandeckoil CHUCTEMBl. DJEKTPOHHBIA OCTOB |
opOUTaTN BAJICHTHBIX YPOBHEH atoma.

Tumel XMMHYECKOM CBSA3M: KOBAJICHTHAs, WOHHAs, MOJSpHAsi,
KOOpAWHALMOHHAs BoxoponHas. [IpuBenure nmpumepsl BEIIECTB, B KOTOPBIX
UMEIOTCA CBS3M [JAHHBIX THUIIOB. XapaKTEPUCTUKA XHWMHYECKOM CBS3H:
HaIlPaBJICHHOCTh W HACBIIIEHHOCTh, 3HEpPrus M JuIMHA cBs3u. CBolicTBa
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KOBAJICHTHBIX CBS3€H: HACBIIICHHOCTh, HAIPABICHHOCTb, DHEPIUS CBS3U.
[IprmMepbl coeAMHEHNH ¢ KOBAaJIEHTHOM CBSI3BIO.

CrtpoeHue KOOPIMHAIMOHHON c(hephl KOMIUIEKCHBIX COCTUHEHHIA:
LEHTPaJIbHBIA HOU-KOMIUIEKCOOOpA30BaTelb, JIUTAHABI, JTOHOPHUBIE aTOMBI
JIUTaHJ0B, KOOPJINHAIIMOHHOE YHCIIO, TEOMETPUSI KOOPAUHALMOHHOM C(hEepHl.
3apsii BHYTpPEHHEW KOOpAWHAIIMOHHON cdepbl. MoHBI BHemHEH cdepsl.
Jucconmanys KOMIUIEKCHBIX COEIMHEHHMH B pacrtBopax. KoHCTaHTBI
YCTOMYMBOCTH M KOHCTAaHTBI ~ HECTOMKOCTH.  3apsii  BHYTPEHHEU
KOOPIUHAIIMOHHOM cdeprl. BHemHechepHbie HOHEI.

CreneHp OKHMCIEHMS M IpaBuwiIa ee HaxoxzacHus. Oxkuciaurenu U
BOCCTaHOBUTENM (mpuBeAuTe NMpuMepbl). CTeNeHb OKUCIEHUS U MpaBuja €e
HaxoxaeHusA. OKHCINTENM W BOCCTAHOBUTEIM. JJIEKTPOIHBIM NOTEHIMAI
YpaBuenue HepHcra.

OcoOeHHOCTH CTpPOEHUsl aTOMa BOJOpOJa, (PU3HUECKUE U XUMHUYECKHE
cBoMcTBa Boopoaa. OCHOBHBIE CBOMCTBA IIECJIIOYHBIX U MIETOYHO-3EMEJIBHBIX
METaJUIOB, X 3HaYeHue B npupojie. OCHOBHBIE CBOMCTBA OOpa U AIFOMUHUS U
uxX coeauHeHni. OCHOBHBIE CBOMCTBa yIJIEpOJa M KPEMHHS, a TaKKe HX
OKCHUJIOB M TUAPOKCHJIOB.

Xumust azora, gocdopa, Kuciaopoja u cepbl. A30THbIE U HoCHOpHBIE
ynoOpenusi. CBolicTBa rajnoreHoB. [loHsiTue 0 mecTUIMIaX. DKOJOTHUECKUE
aCIleKThl ~ MPUMEHEHUS  XUMHUYECKUX CpPEACTB TMpPHU  BbIPALMBAHUU
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYD.

Cemectp 2

IIprMepbI KOHTPOJIBLHBIX Pad0T
[IpumepsbI TECTOB:
1. YkaxuTe ypaBHEHHs pEakUMi U3 TMPUBEACHHBIX HWXKE, B KOTOPBIX
npucoenunenne HCl mpoxonut mpoTuB npaBuiia MapkOBHUKOBA:

1) F,C-CH=CH, + HCl ——
2) CH,=CH-CN + HCl ——
3) CH=CH-CIl + HCl ——
a)lu3l 6)lu2 B)2u3 r)1,2u3

2. Ykaxure npoaykT b, koTopwiii oOpa3yeTcs B pe3ysbTare CleIyONuX

peakuuii:
CH,~ CH - CH,- CH, 5L~ p NaOH _ ¢
| CITUPT
CH,
a) CHj- C - CH,- CH, 6) CH,- CH- CH= CH,
CH, CH,

B) CH,= CH-CH,-CH, 1) CH,-C=CH,- CH,
CH, CH, .



3. YkaxuTte BelleCTBO, KOTOPOE 00pazyeTcsl B pe3yabTaTe CepUU PEaKIIU:

/n HBr KOH Br

(CH,),- CH - CHBr- CH,Br A b W B—2>T
CHS \ CH3 \
a) _CH - CHBr- CH,Br 0) _CBr - CH,- CH,Br
CH, CH,
CH, BrCH,
B) _CBr - CHBr- CH, r) CBr - CH,- CH,Br
CH, CH,

4. VYxaxuTe MpOIYyKThl, KOTOpbIE 00pa3yloTcs NMpHU O30HUPOBAHMM TEHTEHa-1
MOCJIEYOIIUM THIPOJIU30M O30HUA:

//O A0 //O //O

a) H-CT_+ CH;- CH,- CH,- c:H 6) CH;- C [+ CHy- CH-C
//O -z //O //O
B) CH,- € + CH,- C r) CH,- CH,- € +CH;- CH,- CH,- CT

5. Vkaxute q)OpMYJIy BCIICCTBA, COOTBCTCTBYIOLICI'O HA3BAHUIO: mMpaHc-
MCTHUJI-U30-TIPOITUISTUIICH

,CH3 ,CH3 - H-C-CH3 H3C-C-CHj
a) HC—CH  6) H3c-C—CH & || _CH3 ) |

CHj Il “cmy H-C—CH H3C-C-H
H3C-C-H H3C-C-H CH3

6. YKaXuTe COEIUHEHUE, B KOTOPOM HEBEPHO OIKCAHO paclpejesieHue
AIEKTPOHHOM IIJIOTHOCTH: .
5+ A~ S+ 5+ o
a) CH3_>(i = CH, 0) CH;— CH,— Cl

CH,4
B) C8H3<— C?= C?:Iz r) g-ﬁz =/C—H\‘—> gF3
CH,4
7. YxaxuTe mocieI0BaTeIbHOCTh PEaKIIfil, KOTopasi MPUBEACT K 00pa30BaAHHIO
2-metuinOyTeHa-2 u3 3-meTuioyTeHa-1:
a) HC/H"; KOH/C,H,OH  6) Br,; Zn

8) HBr/H'; KOH/H,O r) HBr/nepekucs; KOH/C,H,OH

8. YKaXUTe KOHEYHBIN NPOIYKT IPEBPALLICHUI:

KOH . HOH, H'
CH,-CH,-CH-CHBr-CH, ot AL g
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CH

a) CH3-CH2-C|3H-CH2-CH2-OH 0) CH3-CIH-CHECH2-CH3
CH, OH OH

B) CH3—CH2—(;H—CH2—CH2—OH r) CH3—CH2—(I:—CH2—CH3
CH,OH CH,

9. C IIOMOIIIBIO KaKHUX peaKHI/II\/’I MOJXHO OCYHICCTBUTD ITPCBPAIICHHUC!

CH,=CH- CH,- CH,- CH, — B——> CH,- CH=CH- CH,- CH,

A B

HOH H HBr . _KOH _
A {5 b iz B 0) A~[+ ~b COUPT B

Br, KOH KMnO, H,SO
B)A——b CHH—pT> B r) A H,0 B —~——>B

[Ipumep momMamHero KOHTPOJIBHOIO 3aaHus 10 TeMe « OKCOCOETUHEHUSD.

1. HazoBuTe kapOOHUIBHOE COEMHEHNE, KOTOPOE 00pa3yeTcsl IpH THapaTauuu 3-
MEeTUI0yTHHA-1 B IPUCYTCTBUU COJIEU PTYTH:
a) MIEHTaHOH-2; B) 3-MeTWJIOyTaHOH-2;

0) 2-MeTWIOyTaHab; r) 3-MeTWJIOyTaHab.

2. HazoBute coeauHeHHE, KOTOpOE OOpa3yeTcsi B pe3yJbTaTe BOCCTAHOBJICHHS
XJIOpAHTUIPHUAA U30MACIISTHOM KUCIOTHI BOJIOPOJIOM B MPUCYTCTBUU TAJUIAIUS:
a) METUJIITUIIKETOH; B) OyTaHalb;

0) 2-MeTuIIponaHaib; r) OyTaHOH-2.

3. YKaXuTe KOJIMYECTBO PA3IMYHBIX KHUCIOT, KOTOPhIE MOTYT 0Opa3oBaThCs MPH
JICUCTBUM TIEpMAHTaHaTa Kaaus Ha 2,5-TUMETUITeKCaHOH-3:

a) l; 0) 2; B) 4; r) 3.

4. YKaxuTe KOJIMYECTBO U30MEPHBIX Okcocoeannenui cocraBa C4HgO:
a) 3; r) 4.
0) 6;
B) 5;

33



5. Cmech aByx BemiectB B UK cniekTpe mmeer nosiockl norsomieHus npu 1650 u 1725

cM!l. VkaxuTe 5Ty cMech:
a) aleToH + I'eKCcaH;
0) areToH + reKcuH-1;
B) YKCYCHBIN ajJbJCTHU + TeKceH-1;

I') YKCYCHBIN anbJeruj + 3TaHoJ

Bonpocsl k 3K3aMeHy 10 JUCUUILINHE «XUMUA» (2-1 ceMecTp)

1. VloHHas u KOBaJIEHTHAsI CBSI3U B OPraHUYECKUX COCIMHECHHUSX.

2. KoopauHalMoHHas 1 CEMUIIOJISIPHAs CBS3H.

3. Homenkiiatypa OpraHu4eCcKux COEAMHEHUM.

4. Atomuble opOouTanu S- u P-tuna. 'mOpuan3zanus opOutaneil. 6- 1 T-CBA3H.

5. Terpasgpuueckas Mojielib atoma yriaepoaa. Teopus ctpoenus byTieposa.

6. CTpyKTypHas U30MEPHS U H30MEPUS ITOJIOKEHUS.

7. UnnyxtuBHbN 3GdEKT 1 3QPEKT ConpsiKeHHUs..

8. Aunkansl. HomeHnknarypa, pusznyeckue cBONCTBA, METO/IbI ITOJTyUYEHHUS.

9. XuMunueckue CBONCTBA aJTKAHOB.

10.MexaHu3Mbl paguKalbHBIX peakiuil (paJuKallbHOE TaJOr€HUPOBAHUE MU
CyJb(GOXJIOPUPOBAHUE)

11.Ankensl  (3TWICHOBBIE  YIVIEBOJAOPOABI), T-CBs3b.  HomeHkiarypa,
(u3nyeckue cBOMCTBA, METObI MOTyUEHUSI.

12.1IpaBusio MapkoBHuKOBa. VICKiItoueHUss M3 3TOro mnpaBuia (NMEpPeKUCHBIN
sbdext Xapama, MPUCOCIUHEHHUE K O, P-HEMpeaeabHbIM KapOOHUILHBIM
COCMHEHUSIM).

13.0OnekTpoHHas MpUpoJia JBOMHOM CBsA3M yriepoja-yriepon. Iluc-tpanc
MU30MEpUS AITWICHOBBIX YIJIEBOJOPOAOB.

14. XuMrueckue CBOMCTBA aJIKEHOB.

15. Ankunbl. HoMeHknatypa, criocoObl moyueHus. XuMUYeCKHUe CBOMCTBA.

16.CxoacTBa 1 pa3ianuus B XMMUYECKUX CBOMCTBAX aJKEHOB U aJIKWHOB.

17. IneHoBbIE yIiIeBOAOPOABL. DIEKTPOHHOE CTPOCHUE. METO 1bl MOTyUEHHUS.

18.PeakniionHasi  CroCOOHOCTb  JIMEHOBBIX  YTJEBOJOPOAOB B  PEAKIUSIX
IPUCOETUHEHUSI.

19.1Tonmumepuzanms ankeHOB U AUEHOB. [ [pUpOIHBIN M1 CUHTETUYECKUI KaydyK.

20.ApomaTtuyeckue yrieBoaopoabl. CtpoeHue OeH3oja. ApPOMATUYHOCTD.
MeToabl oJTly4eHHsI TOMOJIOTOB OeH301a.

21.Peakuuu  3neKTpOPUIBHOTO 3aMellleHus (Ha TpUMepe COEAMHEHHI
apoOMaTUYECKOTO psJIa).

22.Teopust ~ 3amelieHUss B  apOMATHUYECKUX  COEAMHEHMSIX.  Peakuuu
anekTpoduibHoro 3amemienus. Opuentantel | poma (opro-, mapa-
OPUEHTAHTHI).
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23.Teopuss  3amenieHUMss B apOMAaTHMYECKUX  COCIAMHEHMAX.  Peakuum
anekTpoduibHoro 3amenienus. Opuenrtantsl Il pona (MeTa- OpUEHTAHTHI).

24.MexaHn3Mbl OpPraHMYECKMX pEakUud — 3aMElIeHHe, NPHUCOCIUHEHUE,
OTILEIJICHUE.

25.TanorennpousBoanbie. CriocoObl MoTy4eHusl. XMMHUYECKUE CBOMCTBA.

26.Peakiiin  HyKJICOQHUIBHOTO 3aMelIeHUS (Ha MpUMEpe PpeaKIHOHHOU
CIIOCOOHOCTH MOHOTQJIOTCHITPOU3BOIHBIX aTu(aTHIECKOTO PsIa).

27.Cnuptsl. Homenknarypa. @u3nueckue cBOMCTBa, METOAbI IOJTYUYEHUS.

28.Cnuptsl. U3nyeckrne 1 XUMUYECKHE CBOKMCTBA CITUPTOB.

29.®eHonbl, MeTonAbl NOIyuyeHHUs. PeakuuonHas cnocoOHocTh. CBoiicTBa
OKCH- TPYIIIIBI.

30.CriocoObl  MOJMy4YeHUs] W PEAKIMOHHAs  CIIOCOOHOCTh  aMHHOB.
YeTBEpTUUHBIE AMMOHHUEBBIE OCHOBAHUS.

31. Amunbl. Homenkiarypa. XuMu4ecKue CBOMCTBA.

ApomaTndeckue aMuHbI (oJy4yeHue, GU3NUeCKUe U XMMUYECKUE CBOMCTBRA).

32.KUCIOTHOCTP M OCHOBHOCTh OpPTraHMYECKUX COCIMHEHHU Ha MpuMepe
CIUPTOB, PEHOJIOB U AMUHOB.

33. Anpaerunabl 1 KeToHbl. HOMeHKIIaTypa u METOIbI MOy YEHMSL.

34. XuMH4YECKHE CBOMCTBA aJIbJETUI0OB U KETOHOB.

35.Anpaerunapl 1 KETOHBIL. Peaknny ¢ yyacTHEM 0-BOJOPOAHOTO aroma.

36. ApoMaTH4YECKUE M HENPEACIbHbIE QIBJCTUABI W KETOHBL. MeToasl
[OJIy4YEHMsI, CBOKCTBA.

37.ITponsBoHbIe KapOOHOBBIX KHUCIOT. D(PUPHI, aHTHJIPHUIbI, XJIOPAHTHIPHUIBI,
HUTPUIIBI, aMUbl. POIb aMuTHOM CBSI3U B OEJIKOBBIX MOJIEKYJIaX.

38.KapOoHOBBIE KHUCIOTBI. DJNEKTPOHHOE CTPOEHUE KapOOKUJIBbHOW TpYIIIHI.
Me3zomepust annoHa. CriocoObl MOTyYeHrs KapOOHOBBIX KUCIIOT.

39. lukapOboHoBble  KUCHOTBI.  Lluc-TpaHc  M30Mepus  HENpeaesbHbIX
KapOHOBBIX KHUCJIOT.

40. IByXOCHOBHbIE KapOOHOBBIE KHUCJIOTHI. ManoHoBbII adup.
Apomartnueckue JTUKapOOHOBBIE KHCJIOTHI. JlaBcan (TepuiieH).
Humetundraar.

41.HemnpenenpHble KapOOHOBBIE KUCIOTHI M UX MPOU3BOIHBIE.

42 .TlpousBoiHbIE KaPOOHOBBIX KUCIOT. D(OUPBI, aMUJIbI, XJTOPAHTUAPUIIBI, HUT-
puiibl. KanpoH, HEWITOH.

43. OKCHUKUCIIOTHI, KITaCCH(UKAIIHSI, CTIOCOOBI TTOJTyYSHUS, CBOMCTBA, OTHOIIICHHUE
K HarpeBaHUIO, JAKTU/bI, TJAKTOHBI.

44 . Anbnerufio- M KETOKUCHOTHIL. ALIETOYKCyCHBIM 3¢up. TayTomepus.
PeakmonHasi cnocoOHOCTh TayTOMEPHBIX (POPM.

45.KeToKUCIOThl, KETOCHOJbHAsA TayToMepus. MeTolbl MmojaydeHus o- U [3-
KETOKHCIIOT.

46.0kucneHne OpraHnyeCcKuX COEAMHEHNI Ha PUMEPE aJIKEHOB, aJIKWJIAPEHOB,
KETOHOB.

47.BunHble KHCIOTHL. Onrhueckas H30MEpUS COCIUHEHUH C  JIByMs
acCUMMETpPUYECKMMHU aToMamu yriepona. [{uacrepeomepsl. ITpoekumonHbIe
dopmyiel Duriepa.
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48.0nTnueckas uzomepua. ACHUMMETPUYECKUN aTOM YIJIEPOJA, AHTHUIOBI.
Panemate! 1 ux cBOMCTBA.

49. Caxapa, knaccudukanus. Pacnpoctpanenue B mpupoze U UX poJib B HEWl.
Peakunn MmoHOCaxapuaoB.

50.XuMHuuecKkue CBOWCTBA MOHOcaxapuaoB. OTAeNbHbIE MPEACTaBUTEIH
MOHO3: D-rmoko3a, D-ranakrosa, D-gppykro3a. Butamun C. ['muko3umasl.

51.®pykro3a. CTpoeHue, Tayromepus, cBoMcTBa. OTIMYKE OT TIIFOKO3BI.

52. lucaxapunpl. ManbTo3a, 11eJ15100103a, caxapo3a, JaKTo3a.

53.Koudurypauus. ['enernyeckue psaapl HU  CTEPEOUM3OMEPUS — CaxapoB.
Huxnuueckue GpopMmsl. [loHATHE KOTBYATO-1IETTHON TayTOMEPHH.

54.BricokoMonekysipHbie oaucaxapuasl. Kpaxman. [emttomno3sa.

55. AMuHOKHCIIOTHL. Knaccudukarms, METo bl OJTy4YEHUS.

56. PU3UKO-XUMUYECKUE CBOMCTBA U PEAKIIMOHHAS CTIOCOOHOCTh aMUHOKHUCIIOT.

57.OTHOLIEHME AMHUHOKHUCIOT K HarpeBaHui0. OTHaenpHblE NPEICTABUTEIN
AMUHOKHCIIOT. 3aMEHUMBIE U HE3aMEHHUMBIE AMUHOKHUCIIOTHI.

58.IlomunenTuapl W OenKoBble  BemiecTBa.  MeTOapl  MOTy4EeHHUs
HOJIMIIENITUIHOM CBS3H.

59.KauecTBeHHbIE peaklIMi Ha AMUHOKHUCIIOTHI U O€JKH.

60.T'ereporukiibl.  ApomatnyHocTh. [lupuamua. HMupon. Perymsaropsr pocra
pactennil. OCHOBHOCTb. [IMprMHIMHOBBIE ¥ TypPUHOBBIE OCHOBAHMSI.

61.I'etepouukibl.  Knaccubukamus, apomaruyHoctb. [luppon,  dypan,
trodeH. [TonsiTue 0 cTpoeHnH reMrHa 1 XJopodusia.

62.1lsaTnuneHHple  TeTEepOUUKIbl.  ApomMaTUYHOCTh. (OcHOBHOCTB. Iluppou,
bypan, THOpEH, B3aUMHbBIE TIEPEXOIBI.

63.HykiieunoBbie KUCIOTHI, moHsiTUe 0 crpoeHuu JIHK u PHK.

64.Bonmoponnas cBs3b. Ee ponb B cTpykTypusaiuu OUOTCHHBIX MOJIUMEPOB —
O€JIKOB U HYKJIEMHOBBIX KUCIIOT.

65.Ctpoenue, CBOMCTBa, epepaboTKa U MPUMEHEHHE KUIKUX U TBEPIBIX KUPOB.

66.Jlunuael.  XKupsl. Ponb  clokHBIX  JuUnUIoB B (OPMHPOBAHUU
KJICTOYHBIX MEMOpaH.

6.2 Onucanue noka3areJieil 1 KpUTEepHeB KOHTPOJISI YCIIEBA€MOCTH, OIIUCAHUE
HIKAJI OLIECHNBAHUS

JIJist OlleHKW 3HAHUMW, YMEHHM, HABBIKOB U (DOPMHUPOBAHHS KOMIIETEHITUU TIO
TUCIUIUINHE  «XUMHS» MOXKET TMPUMEHATHCS OaNIbHO-PEUTUHTOBAs CHUCTEMa
KOHTPOJISI U OLIEHKHU YCIIEBAEMOCTH CTYJEHTOB.

B ocHoBy OGamibHO-peiituHroBoii cuctembl (BPC) mono)keHbl NPUHIMIBI, B
COOTBETCTBUHM C KOTOPHIMH (OPMHUPOBAHHE PEUTHHTA CTYJEHTA OCYIIECTBISCTCS B
X0JI€ TEKYIIero M MPOMEXKYTOYHOTO KOHTpoJsisi 3HaHuil. CTyaeHT, HaOpaBIIMil B
TEUEHHUE CEeMeCTpa MPU OCBOCHUM JHUCHMIUIMHBI HEOOXOIMMOE [JIsi aTTeCTalluH
KOJMYECTBO OAJIOB, MOJTYYaeT K3aMEHAIIMOHHYIO OILIEHKY B 1-M ceMecTpe U BO 2-M
CeMecCTpe Mo OaTbHO-PEUTUHTOBOM CUCTEME.
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BbaaJbHO-pEeHTHHIOBAA CTPYKTYPA OIEHKH HA YK3aMeHe (1 cemecTp):

3amura 1adopatopHbix padoT — 80 6aoB (8 padot X 10 GamoB)

[Ipu Hecormacuu ¢ OLUEHKON MO OANIbHO-PEUTUHTOBOM CHCTEME CTYACHT UMEET

IIpaBO Ha CAA4Yy 5K3aMCHaA I10 Tpa,Z[HHI/IOHHOﬁ CHUCTCMC.

Kpurepuu ounennBanus pe3yabTaTroB o0yueHus B 1-M cemecTpe (3K3aMeH)
Tabnuna 8

BrinmonHeHne WHIUBUAYAIBHBIX JOMAIIHMX 3aJaHuii — 25 OamioB (5 3amaHuit X 5
0aJIIOB)
Kontponbubie pabotet — 40 OammoB (4 KOHTpojdbHBIE paboTel X 10 OGansos)
Komnoksuym no temam 1 — 3 — 20 6ayutoB (1 xomtokBuyM X 20 6aJ110B)
MakcumanbHasi cyMma 0ajuioB: Smax = 80 +25 +40 + 20 = 165

Tabmuma 7
IIkajia oueHuBaAHUSA JK3aMeH
140-165 OTJIMYHO
116-139 XOPOIIIO
83-115 YIOBJIETBOPUTEIILHO
0-82 HEYAOBJIETBOPUTEIBHO

Onenka

Kpurepun onenuBanmsi

Bricokuii ypoBeHb
«5»
(OTIMYHO)

OLICHKY «OTJHYHO» 3acClIy>XUBAa€T CTYIACHT, CCJIU OBLI JaH
I/IqupHI)IBaIOHII/Iﬁ OTBET Ha TCOPCTUYCCKUC BOIIPOCHI C
HE3HAUYNTEIIbHBIMU HEAOUETAMH U pCUICHA pacucTHas 3a/iaqya

Cpennuii ypoBeHb
«»

OLICHKY «XOPOILIO0)» 3acily’)KUBAaeT CTYJIEHT, €cli B LeJoM Oblia
[IPOBE/ICHA CepbE3HAs MOATOTOBKA, HO C PSJIOM 3aMEUaHUN U perieHa

(xopor1o) [pacueTHas 3aja4a;
[ToporoBsIif ypoBeHB «3» |[OIIEHKY «YAOBJIETBOPUTEIBLHO» 3aCIIy)KMBAET CTYJCHT, €CJIU OTBET
(YIOBJIETBOPUTENILHO) [OBLT HEIJIOXOM, OJHAKO HWMEIOTCS CEepPhE3HBIE HEAOUYETHI TMpU

[MOATOTOBKC OTBCTOB Ha BOIIPOC, a4 TAKXKC BO3HUKIIM TPYAHOCTH C
CHICHUECM 3aJa4Hn

MuHuManbHBINA YPOBEHb
«2»
(HEy1OBIIETBOPUTEIHHO)

OLICHKY «HCYAOBJICTBOPUTCIIbHO» 3aCIy’KMBACT CTYACHT, CCJIHW HEC
OBLIO OTBETA HA ITOCTABJICHHEIC BOITPOCHI 1 HC pCUICHA 3aJiavya

BbaaapHO-peTHHIOBAas CTPYKTYPA dK3aMeHa (2 cemecTp):

NunuBuayansHbie qoMaiaue 3aganus — 20 6amioB (4 paboTeiXS 0alioB)
TectupoBanue — 25 6aioB (5 padboT* 5 6aI0B)

KonTtpoasubie pabotsl — 40 6amios (4 padotsl x10 6amios)

JlaGopatopHble paboOTHl (OIEHUBAETCS TMOATOTOBKAa K padoTaM, KayecTBO

BBITIOJTHEHUsI paboT u Benenue terpaau) — 40 OamioB (4 padotel X 10 GamnoB)
MakcumanbHasi cymma 0amioB: Spax =20+ 25 + 40 + 40 = 125 Gamos.
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Ta0muma 9

HIxana oueHNBaHUSA IK3aMeH
140-165 OTJINYHO
116-139 XOpOLIO

83-115 YIOBJIETBOPUTEIILHO
0-82 HEYAOBJIETBOPUTEIBHO

[Tpu HEcoTTachu ¢ OIEHKOHN MO OAUTLHO-PEUTUHTOBOW CHCTEME CTYACHT HUMEET
IpaBo Ha cJladyy SK3aMeHa MO TPAIUIIMOHHON CUCTEME.

Kpurtepuu oneHuBaHus pe3yJbTaToB 00y4eHus B 1-M ceMecTpe (3K3aMeH)

Ta6muma 10
Ouenka Kpurtepun ouenuBanus
BrICOKM ypOBEHb  |OLIEHKY «OTJMYHO» 3aCIyXHBaeT CTYIEHT, eclid Obul JaH
«5» MCUEPIIBIBAIOIIMIA  OTBET HA  TEOPETHUYECKHE  BOINPOCHI  C
(0TIIM4HO) HE3HAUYUTEJIbHBIMU HEJOUETAMU U PEILICHA pacyeTHas 3a1a4a
Cpennuii ypoBeHb OIICHKY «XOPOIIO» 3acCily’KHUBaeT CTYACHT, €CIIM B LEJIOM ObLia
«» [IPOBE/ICHA CepbE3HAs MOATOTOBKA, HO C PSJIOM 3aMEUaHUN U pelieHa
(xoporio) [pacyeTHas 3a7ay4a;

[ToporoBbIif ypOBEHB «3» [OIICHKY «Y/AOBJE€TBOPUTEIbHO» 3aCITy>)KUBACT CTYACHT, €CJIA OTBET
(YIOBJIETBOPUTENILHO) [OBLT HEIUIOXOM, OJHAKO HWMEIOTCS CEephE3HBIE HEAOUYETHI TMpHU

[OJITOTOBKE OTBETOB HA BOIPOC, a TAK)KE€ BO3HUKIU TPYJHOCTH C
CIICHUEM 331291

MuHUMAaNbHBINA YPOBCHBb |OLCHKY <«HCYIOBJICTBOPUTCIILEHO» 3aCIIy’KUBACT CTYIACHT, €CJIU HC
«2» OBLIO OTBETA HA ITOCTABJICHHEIC BOITPOCHI 1 HC pCUICHA 3aJiavya

(HEy1OBIIETBOPUTEIHHO)

Texymupe 3al0JDKEHHOCTH 10 WHJIWBHAYAJIbHBIM JOMAIIHUM  3aJaHUSIM,
KOHTPOJBHBIM paboTaM, TECTUPOBAHUSM U 3alIUTE JaOOPATOPHBIX PaOOT JOJKHBI
ObITb JUKBUAMPOBAHBI B TEUEHUE HEACIM TIOCIE CpOKa, O0O3HAYEHHOTO B
TEMaTUYeCKOM TulaHe  JjabopaTopHbIX pabOT, BO  BpeMs, OIpeAessieMoe
npenogaBareneM. Kaxkmas criemyromas HeAeds — OMO3JaHMS — HaKa3bIBACTCs
BEIYMTaHWEM | Oamia W3 OICHKM 3a WHAWBUAyaJbHOEC JOMAIHEEe 3aJlaHue.
OtpaboTKku J1abOpaTOPHBIX PabOT OCYIIECTBISIOTCS TOJBKO B MPUCYTCTBUU U TOJ
PYKOBOJICTBOM JlJaOOpaHTa, KOTOPBIM Ha3HAYACT BPEMS OTPAOOTKH.

Bugbl  Tekymiero KOHTPOJS: WHIWBHIyalbHBIC JIOMAITHUEC  3aJIaHMUS,
KOHTPOJIbHBIC Pa0OTHI, TECTUPOBAHKE, ONMPOC IO TEMaM, 3allluTa JIA0OPATOPHBIX
paboT.

Buibl poMeXyTOYHOT0 KOHTPOJIS 10 JIMCHHILIMHE: dK3aMeH B 1-M cemecTpe,
9K3aMEH BO 2-M CEMECTpE.

7. Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecniedeHUue TUCIUIIIMHBI
7.1.  OcHoBHas JquUTEpaTypa

1. Kusases, /I.A. Heoprannueckas xumusi. B 2 4. Hacte 1. Teopernueckue OCHOBHI :
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y4eOHUK JJ1s1 akagemudeckoro 6akanaBpuara. / J[.A. Kuaszes, C.H. Cmapeirus. — 5-
e u3a. — M: UznarensctBo FOpaiit, 2017. — 253 c¢. — Cepus: bakanasp.
Akanemuye- CKHil Kypc

2. Cmapvieun, C.H. Heopranuueckass xumusi. [IpakTukym: ydueOHO-IPaKTHYECKOE
no- cobue / C.H. Cmapeirun, H.JI. barnasen, M.B. [laiinakosa; nmox pen. C.H.
Cwmapsiru- Ha. — M.: U3gatensctBo FOpaiit, 2017. — 414 c. — Cepust: bakanasp.
ba3oBbiit kypc.

3. I'panobepe U.U., Ham H.JI. Opranndeckas XuMus: Y 9eOHUK JJI CTYJICHTOB BY-
30B. — 8-€ u31., nepepad. u gon. — M.: FOpaiit, 2013. — 608 c.

4. I'panodepe U.U., Ham H.JI. TlpakTrdeckue padOThl 1 CEMUHAPCKHUE 3aHATHS 110
opraHuyeckoi xumuu. 6-e¢ u3g. — M.: IOpair, 2012. — 349 c.

7.2. JlonoJIHUTEJIbHAS JIUTEPATYPA

1. I'puneyo H. Xumus snemeHToB : yueOHuk B 2-x T. / H. ['punByn. - Mocksa: bU-
HOM. JIaGoparopus 3uanuii, 2011. - (3apyOexxHbiii yueOHUK). - TeKcT:
HenocpeacT- BeHusld. T. 2. - 2012. - 607 c.

2. llporcesanvckuu H. M., Tokmaxoe I'. I1., [Imumpues JI. b., Ham H.JI., Poockosa
E. H Vpentudukanuss HEU3BECTHOTO OPraHWYecKoro coeauHeHus. M. M3n-Bo
PT'AY- MCXA umenu K.A. Tumupssesa, 2017 .

3. benonyxos C. JI., IIpacesanvckuti H. M. u op. COOpHUK 3a1a4 U YIPKHEHHUH 110
xumun. M. N3a-Bo PI'AY-MCXA umenu K.A. Tumupsizena, 2015.

7.3. MeToanuyeckne yKa3aHusi, peKOMEHIAIUN U APYTrHe MAaTePUAaJIbI K
3aHATHAM

1. Cwmapvieun C.H., bacnasey H.JI, Knazes J/[.A. Heopranuueckas XuMusl.
Jlabopa- Topuslii pakTukyMm. M.: PTAY-MCXA, 2014.

2. boes B.U., [Imumpues JI. b., Toxmakxos I'll., [panobepe U.H., Ham H.JL,
Pooic- kosa E. H. Tlox obieit pen. mpod. H. M. IlpxkeBanbckoro. «OpraHuzanus
y4eOHOro mporiecca o Kypey «Opranuueckas XuMus» (METOJUYECKUAE YKA3AHHUS).
N3a-Bo PTAY-MCXA umenu K.A. Tumupsizena, 2011

3. [mumpues JI. b., Toxmaxos I'.Il., Ham H.JL, Yenunckui I1.FO., Poockosa E.
H., Jlenucos I1J].. Tlom obmer pen. mpod. H. M. IlpxkeBambckoro.
«CamocTosTenbHass paboTa CTYIEHTOB TO Kypcy «OpraHuyeckass XUMUSDY
(metonnueckue ykazanus). M3n-so PTAY-MCXA umenu K. A. Tumupszesa, 2011

4. Ilpowcesanvckuu H M., Poockosa E.H., Ham H.JI., Tokmaxoe I'11., [[mumpues
JLB., Yenuncxuu I11O., Jlykuna U.B. JlaGopatopHo-TipakTUueckue paboThl IO
opra- Hu4Yecko xumuu (padouas terpans). Uzn-so PITAY-MCXA umenu K. A.
Tumups- 3eBa, 2017

8. Ilepeuensb pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HTEpHET», HEOOXOAUMBIX JJISI 0CBOEHM S JTUCIHMILIUHBI

1. [Iporpamma ChemLab. — s mpoBeneHUs BUPTYATbHBIX XUMHUYECKUX
HKCIIEPUMEHTOB (OTKPBITBIM TOCTYII)
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2. IIporpamma MathLab — aus  MonaenupoBaHMs BIUSHHUS — YCIIOBHUM
XUMUYECKUX PEaKlui, KaTalu3aTOpOB U MHIMOUTOPOB Ha BBIXOJl MPOAYKTOB IMpPH
MPOBEICHUH SKCIIEPUMEHTOB (OTKPBITHII TOCTYM)

3. Scifinder - mouck METOAUK CUHTE3a, JUTEPATYPHBIA U MATCHTHBIA MOUCK
110 XUMHUHU(OTKPBITHIN TOCTYM)

4. Acros organics - TOUCK B KaTajorax (OTKpPBITBIN TOCTYI)

5. ChemSource — UaTepHeT-pecypc no pasznenam XUMHUH (OTKPBITBIA  JOCTYII)

6. ChemFinder Databases Search mouckoBas cucrema mo 100 xumudeckum
caiiTaM (OTKPBITBIA TOCTYM)

7. baza nmaHHBIX «XHWMHS» BCepocCMMCKOro MHCTUTYTa HAy4YHOM U
texHuueckot mHdopmanmu (BUHUTH). HoctymHbl ciemyromue 0a3bl JaHHBIX,
colepkaiue HHPopManuio B obOjmacTh Xumuu: Xumus, DuU3uko-xumMudeckas
ouonorus, Kopposus u 3amura ot kKoppo3uu, Meramtyprusi, OxpaHa okpy>karo1en
cpeabl, OG30pHI.

8. www. webelements.com (OTKPBITBII 1OCTYTI)

9. www. xumuk.ru (OTKpBITBII 1OCTYTI)

9.I1epevyeHb NPOrPaMMHOI0 obecrnedeHusi 1 HHPOPMAIMOHHBIX CIIPABOYHBIX
cucTreM
B npouecce ocBOeHHS AUCIUIUIMHBI PEKOMEHAYETCS HCHOJIb30BAHHME CIIECTYIOUIUX
IpOrpamm:
- Moodle cuctema st CO31aHUS OHJIAWH KYpPCOB
- maargopma Stepik — mpoxoxaeHUE OHJIAH KypCOB
- cepBUCHI SHAEKC — /TSI OpraHu3aIi BUACOKOH(EPEHIINiA, OTIPOCOB
- SigmaPlot — ygo0Has mporpaMmma Jijisi MOCTPOEHUs TpadUuKoB, B TOM YUCIIE
Y KPUBBIX TUTPOBAHUS
- ACD/Labs - mporpammHuoe obecrieueHnue st 0hopMIIeHUS JTa00paTOPHBIX
paboT ympoIlaeT aHAIUTHYECKYI0 paboTy C MPUMEHEHHUEM MEPEIOBBbIX METOJ/OB
00paboTKH, KOHTPOJIS, aHATIM3a, XpPaHEeHUsI B 0a3axX JaHHBIX U OTYETHOCTHU
-  XMMHK-QHAJIUTHK KOMITBIOTEPHBIC MPOTPAMMBI JIJII XpaHCHUS U
00paboTKH pe3yJIbTaTOB aHAIN3a, BEJACHUS PaOOUUX KYPHAJIOB U T..
- Chemical Equation Expert — nporpamma 1u1isi pacCTaHOBKH
KO3 (PHUIIMEHTOB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX
- JlaGopaTopHo-MH(OpPMAIHOHHAS CHCTEMAa — IIporpamMma sl BeACHUs
JIOKyMEHTAIUH, PACUETOB, CTATUCTHYECKONU 00pabOTKH Pe3yJIbTaTOB

Tabmnma 11
Ilepeyenb NpOrpaMMHOro oboecrneyeHus
HaumenoBanue
Ne pasaena ydeOHou HauvenoBanne Tun nporpamMmer ABTOp e
/o AUCHUILUIMHBI (Moxy- [POrPaMMBbI a3padoTKH
Jisl)
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http://www.cas.org/SCIFINDER/scicover2.html
http://acros.com/
http://www.chemconnect.com/
http://www.chemfinder.com/
http://www/
http://www/

1 Paznen 1-7 Moodle O6yuaromas u
KOHTPOJIHMPYIOIIast
2 Paznen 1-7 Stepik O6yuaromas u
KOHTPOJIHMPYIOIIAst
3 Paznen 1-7 SIugexc Opranusyronas,
KOHTPOJIMPYIOLIAs
Odopmienue na-
4 Paspen 2 ACD/Labs 60paTOpPHBIX pa-
oot
JlaboparopHo-
> Paznen 1-7 nnpopmanuonnas (OOydaromas
cucreMa
6 Paznen 1 Chemical Equation O6yuaromas u
Expert KOHTPOJIUPYIOLIas

10.0nucanne MmaTepuaIbHO-TEXHMYECKOM 0a3bl,
HEe00X0AMMOI1 VIS OCYIIeCTBJICHUS 00Pa30BaTEJIbHOI0
npouecca 1no TMCUMILIHHE

Tabmauma 12
CegeHus 00 00eCIeYeHHOCTH CIEHMATM3MPOBAHHBIMY AYAUTOPUAMM,
Ka0MHeTaMM, J1a00paTOPUAMHU

HaunmeHnoBaHMe crienmuaIbHBIX

MOMeIleHHH M MOMeIleHHH IJIs1 OCHAIIIEHHOCTH CIIEHAJLHBIX MOMEINEeHN |
caMoCTOosITeIbHOM padoThl (Ne NOMeleHHil VIl CAMOCTOSATE/IbHOM padoThl
y4eOHOro kopmyca, Ne ayiuropun)
1 2
JlexumonHas ayiuropus, yueOHas 1.VerpoiicTBo 1 cymiku nocyast 113 -2000 1 .
nabopatopus (yueOHbIit kopryc Ne 6, Ne | (MuB.Ne 558405/3)
330) 2. Mkad mnsa xum. nocyast 1 mr. (MuaB.Ne 558596)

3. HIka¢ ans xum. peaktuBoB 1 mwt. (MHB.Ne 558596/1)
4 MynbpremMuuiiHas yCTaHOBKA B KOMILJIEKCE C
komnbTepoM 1 mt.(MuB.Ne 558883, MuB.Ne 591717/1,
NuB.602449, NuB.Ne 602471)

5.Cymunbhsbiii mkag PD 115 1 mr.(MuB.Ne 558344)
6. Moiika nmaboparopnas 7 mt. (MuB.Ne558595/1,
MuB.Ne558595/2, uB.Ne558595/3, IuB.Ne558595/4,
NuB.Ne558595/5, NuB.Ne558595/6, MuB.Ne558595)
7.Borrspxnoit mkad 4 mr. (MuB.Ne558597/1,
NuB.Ne558597, NuB.Ne558597/2, NuB.Ne558597/3)

8. mabopatopHsIii cton — 30 T

9. Jlocka memnoBast — 1 miT.

10. Ctyn Tabypet — 30 mir.

Jlexumonnast ayauropus (yueOHbII 1.Crenn «Ilepuonnueckas tadmn. [1.11. Menneneena»
kopmyc Ne 6, Ne 333) I, (MuB.Ne101237/1)

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

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

4. CTOobl TUCbMEHHBIE - 2 IIIT.

5. Jlocka menoBas — 1 miT.

6.11apTel — 18 mrT.
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7.Ctyn tabypet — 36 mir.

YueOHas maboparopust (yueOHBIN KOpITYC
No 6, ayn. Ne 318)

1.Cnexktpodotomerp Y@ — 1t
(MuB.Ne210124000558362)

2.Cnexrpodoromerp UK-Oypbe — 1T
(MuB.Ne210124000558827)

3.IIpuntepsr 2 mt. (MuB.Ne 558882/69, NuB.Ne 601476)
4. Monwutops! (MuB.Ne

5. anmapaTHo-TporpaMMHbIi komiieke Clarus
600C/D/S/T Mass (MuB.Ne 210124000558361)

6. Ananuzatop opranunyeckux Beniects AP 2000TM
LC/MSMS (MuB.Ne 210124000558258)

7. Ileuats aBTOMaTHueckas kpyrias (Mas.Ne 593320)
8. KimaBuatypa Sven Basic 300 2 mt (MuB.Ne 592302,
NuB.Ne 592303)

9. Mpims A4Tech OP-720 USB 2mr(MaBNe 592225,
HNuBNe 592226)

10. Becsr anektpon. SC4010 1mrt (MaB.Ne 35078/2)
11. Becot ananutuyeckue 1t (MuBNe 558408)

12. HIxad BertsoxaoM 1 it (MaBNe 558507/2)

13. moiika naboparopuas MJI —-M 1t (MuBNe
558595/6)

14.ITponeccopst 3 mt (MuBNe 558788/134, MuBNe
558788/138, NuBNe 558788/135)

15. TIpu6op AIICO-7 lwmrt. (MuB.Ne 31116)

16. cron nabopatopHblil — 6 1T.

17. Ctyn Tabyper — 15 mir.

VYyeOHnas nabopartopust (yueOHbII KopIyc
Ne 6, ayn. Ne 101)

1. Becwr rexunueckue 2 mr. (MuB.Ne553810,
NuB.Ne558408/6, )

2. MarautHas Memaika ¢ nogorpeBom 4 mr. (MuB.Ne
560473, UuaB.Ne 560473/1, NuB.Ne 560473/2, NuB.Ne
560473/3, IuB.Ne 560473/4)

3. KoMmiexT 1 mpoBeieHUs SJEKTPOXUMHUECKOTO
ananmza 1 wr. (MuB.Ne 560100)

4. Konopumerp HANNA c¢-205 2 mt. (MuB.Ne 560480,
NuB.Ne 560480/1)

5 Cymmnbhslii mkad FD115 1mr. (MaB.Ne 558344)
6. Muxp. "Heodot"21 1 it (MuB.Ne 33696)

7. Ctyn tabyper 10 mrt.

8. Cron 1abopaTOpHBIH 5 1T.

VYuebHast mabopatopus (yueOHbIN KOpIyc
No 6, ayn. Ne 108)

1. ITpubop nepusatorpad 1 mr. (MuB.Ne 31080)

2. Becol ananutiy. Vibra AF-R220CE 1 mt (MuB.Ne
558257)

3. CTOJI NTMCBMEHHBIN 3 MIT.

4. Ctynbs 10 mr.

Yuransueiii 3a1 (LenTpanbHas HayuHas
oubnuoreka um. H.W. XKenesnona),
KoMmHaThl caMOnoAroToBKH (0OIIEKHUTHSI)

Jlj1s caMOoCTOSITENIbHOM pabOThI CTY/IE€HTOB

10. MeToauveckue peKOMEHIAUMH 00y4AIOIIMMCS 110 OCBOCHUIO U CIIUTIIUHbI

OOpazoBaTenbHbIN MPOLIECC MO JUCHUIUIMHE OPraHU30BaH B (popMme yueOHBIX
3aHATUN (KOHTaKkTHas padora (ayAUTOpPHOW W BHEAYJIUTOPHOM) OOYYaAIOIIMXCS C

MpernoJiaBaTesieM U caMoCToATeNbHAsA paboTa o0yyarouuxcs). Y4eOHble 3aHsATUS

42




(B TOM 4Yucle MO pealn3aluyd MPAKTUYECKOM MOJTOTOBKH) MPEACTaBICHBI
CIEMyIONMMH  BHJIAaMH, BKJIIOYas y4eOHbIE 3aHSTHs, HANpaBJICHHBIE Ha
MPAKTUYECKYIO TMOJTOTOBKY OOYYalOmUXCAd U TMPOBEICHUE TEKYIIEro KOHTPOJIS
YCIIEBA€MOCTH:

JEKIUY (3aHATUSA JIEKIIMOHHOTO TUIIA);

CEMHMHAphl, NPAKTUUECKUE 3aHATUA, JIabopaTOpHbIE PAOOTHI  (3aHATHS
CEMHHAPCKOI'0 TUIA);

KypCOBO€  MPOEKTHUPOBAaHUE  (BBITOJHEHHE  KYPCOBBIX
paboT); rpyNnoBbie KOHCYIbTAIIUH;

WHAWBUAYalbHbIE  KOHCYJIbTAallMM W HWHbIE  y4eOHbIE  3aHATHSA,
IpeyCMaTpUBAIOIIUE UHAUBUAYaJIbHYIO paboTy IpernoaaBaress ¢ 00y4aromyuMes;
camMocTosITeNbHas paboTa 00yJaIoIUXCs; 3aHSITUSI UHBIX BUJOB.

Ha y4eOHbIX 3aHATHAX OOydYaronIMecs BBINOJHAIOT —3allJIAaHUPOBAHHbBIE
HACTOSIIEM MpOrpaMMON OTAENIbHbIE BHJbl Yy4e€OHbIX pabdoT, B TOM YHCIE
OTIIEIBHBIX 3JEMEHTOB pPabOT, CBA3aHHBIX ¢ Oyaymiedl npodeccuoHaNbHOR
NEeSATEIbHOCTBIO.

Jis  OCBOGHHSI MUCHUIUIMHBI «XHUMHS» CTyJEHTaM HEOOXOAUMO HWMETh
PEKOMEHAYEeMbIe YUYCOHUKH U y4eOHbIe mocoOus. [Ipu ocBoeHHMH KaXaoW U3 TeM
JUCHMIUIMHBL CTYAEHT JIOJDKEH IIOCelaTh JIEKIUU, BHUMATEIIbHO H3YYHUTh WU
3aKOHCIIEKTUPOBATh MaTepuajl MO ONPEACIEHHOW TeMe, TMOATOTOBUTHCA K
BBINIOJIHEHUIO J1a0OpaTOPHOM paboThl, BBIMOJHUTH J1a00OpaTOpHYHO padoOTy B
naboparopun W 3amuTUTh €€. Kaxaplii 13 BUAOB y4eOHOU JeATENbHOCTH
OlLIEHMBaeTcs B Oajuiax M YYUTHIBAECTCA B PEUTUHIE CTyAeHTa. JlJii cCaMOKOHTPOJIS
CTYJCHTOB IpeJHa3HAYeHbl MHJMBUIYaJbHbIE 3aJaHUs, KOHTPOJIbHBIE BOIPOCHI U
YOPKHEHHUST U BOMPOCHI I MOATOTOBKH K ompocy. KoHTponb OcBOe€HUS TeM
CTYJIEHTOM OCYUIECTBIISIETCS B BUJI€ KOHTPOJIBHBIX PabOT U Olpoca Mo TEMaM.

JIns KOHCHEKTHpPOBAaHUS MATEpUaJOB 3aHATHM PEKOMEHIYETCS 3aBECTH
OTIIEIbHYIO TeTpaab U3 96 aucToB. KOHCIEKT KaXK10r0 3aHATUA ClIeIyeT HAYMHATh
C Ha3BaHUS TeMbl M yKa3aHUsS JlaThl €ro NpoBeleHUs. Bce 3arofloBKH pas3iesoB
MaTepuana cJjaeayeT 4YeTKO BBIACNSTh, HalpuMep, NoAadepkuBaHueM. Bo Bpems
3aHATHUS CIEAYeT BHHUMATEIBbHO CIEIUTh 3a XOJOM MBICIM NpernojaBareis H
3alMChIBaTh BaKHEUIINE ONPENCNICHUS, pPAa3bsICHEHUsA, (OPMYJIbl, Ha3BaHUs
BEUIECTB, YpPAaBHEHUS XUMHUYECKMX peakuui. Takke HyXHO cTapaThCs
BOCIPOU3BOANTh B KOHCIEKTE PUCYHKHM M TaOJHUILbI, KOTOpPbIE IEMOHCTPUPYET
npenoaaBaresb. Matepuai, KOTOPBIM KaXXeTCs CTyA€HTY HEIOCTATOYHO NOHATHBIM,
clieyeT npopadboTaTh MO Y4eOHUKY U BOCIOJIb30BATHCS MIOMOIIBIO MPENO1aBaTeNsl.
PaboTaTh ¢ KOHCIIEKTOM HY>KHO €KEHEIENIbHO, BHOCS B HErO CBOM JIONOJHEHHUS,
3aMeyYaHusl U BOIPOCHI (JI 3TOTO B TETPAJU CIEAYET OCTABIATH IIMPOKHUE TIOJIs).

{1 moAroTOBKM M (PUKCHpOBaHUSI JTAOOPATOPHBIX PaldOT CIEAYET 3aBECTH
OTIIEIbHYIO TeTpajb W3 48 nuctoB (1abopartopHbiid xkypHan). [Ipu moarotoBke k
nabopaTopHOil paboTre cienyeT cocTaBuUTh KpaTkuid (1-1,5 cTpaHMIlbl) KOHCHEKT
TEOPETUYECKOr0 Marepuaia, Ha KOTOpOM OCHOBaHa JlaHHas jJabopaTopHas padoTa.
JInsi MOATrOTOBKM KOHCIIEKTa HKCIOJNB3YIOT TJIaBbl YYEOHHKA, PEKOMEHJIOBAHHBIE
IpernoaaBaTeyieM, U KOHCIEKT, 3allMCaHHBbIM Ha 3aHATHM. Taike Nmpu JoMalIHeu
CaMOCTOSITENIFHOM TMOATOTOBKE K JlabopaTopHOM paboTe HYKHO HA4YEepPTHUTH
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TaONUIbl, TpPUBENEHHBIE B MPAKTUKyME, M MPOU3BECTH HEOOXOAUMBIE st
POBEJCHUS paOOThI PACUETHI.

JlomammHsisi TTOATOTOBKA SIBJISETCS HEOOXOAUMOM YacThiO J1TaOOpaTOpHOU
pabotel. be3 He€ HEBO3MOXKEH OCMBICICHHBIM MOAXOA K  BBINOJHEHUIO
IKCIIEPUMEHTOB U u3MepeHuil. Kpome Toro, orpaHnyeHHOe BpeMs, OTBOJAMMOE Ha
BBITMIOJIHEHHE J1Ta0OpaTopHOM palboThl, TpeOyeT XOpomio CKOOPAMHUPOBAHHBIX
NEUCTBUM  CTYJIEHTa, K KOTOPBIM TakXe HEOOXOIUMO  MpPEeABaAPUTEIHHO
noAroToBuThes. [locie  3aBepiieHUs AKCHEPUMEHTATbHONM  4acTH  paboThI
HE00XO0MMO MTPOU3BECTU 00PAOOTKY MOTYUEHHBIX PE3YJIbTATOB, CAEIATh BHIBOJIBI U
3alUTUTh PaboTy y MpernojaBaTers.

B xome 3aHATHS HYXHO aKTUBHO paboTaTh, OTBeYass Ha BOIPOCHI
IpernojiaBaresis, y4acTBysi B JUCKYCCUU M 3aJaBas COOCTBEHHBIE BOIPOCHI IS
YSICHEHUS CJIOKHOTO JJIsl IOHMMAaHUs MaTepuarna.

Ha mnepBoM 3aHATHM BCE CTYACHTBHl 3HAKOMATCS C TPaBWIAMH TEXHUKHU
Oe3omacHOCTM U 00fA3aHBl CTPOTO BBINOJHATH WX TMPU HPOBEICHUH BCEX
71a060paTOpHBIX PaboT.

[Tpomyck 3aHATUIN 0€3 YBaKUTENbHON MPUYMHBI HE JOIMyCKaeTcs. 3aJ0KEHHOCTH
(mponyilieHHbIE JTA0OpaTOpHbIE pabOThl, HEBBINOJIHEHHBIE WHIUBUYAIbHbBIC
JIOMAIllHUE 3aJ]aHusl, KOHTPOJIbHbIE pPaOOThl, KOJUIOKBHUYM) JIOJDKHBI OBITH
JUKBUAMPOBaHbI. Tekymue 3aJ0DKEHHOCTH M0 WHAMBUIYAJIbHBIM JOMAIIHUM
3aJlaHUsSIM, KOHTPOJIbHBIM pad0TaM U 3allUTe JJA0OPATOPHBIX paldOT JIOJKHBI OBITh
JMKBUIMPOBAHbI B TEYEHUE HEJEIH MOCJE CPOKa, 0003HAUEHHOI'O B TEMAaTHUYECKOM
iaHe J1abopaTopHbIX padoT, BO BpeMms, omnpeaenseMoe npenojgasareneM. Kaxnas
clenyromas HeJelns Ono3JaHusl HaKa3blBaeTCsl BhlUMTaHueM | Oasuia U3 OLEHKH 3a
nomairHee 3aganue. OTpaboTku J1abopaTOPHBIX PabOT OCYIIECTBISIOTCS TOJIBKO B
OPUCYTCTBUM U IO/ PYKOBOJICTBOM JaOopaHTa, KOTOPbIM Ha3HA4aeT BpeMs
OTpaOOTKH.

CamocrosiTenbHas paboTa CTYJIEHTOB HaJ KypCOM AUCITUIUTMHBI «XUMHS
3aKJIFOYAETCSl B CUCTEMAaTH4ECKON paboTe ¢ yueOHMKOM M JIEKIUSIMH, MOATOTOBKE K
JabopaTopHbIM paboTaM, KOHTPOJIBHBIM paboTaM U KoJulokBuymMaM. Ocoboe MecTo
B CaMOCTOSATENIbHON pa0OTe 3aHUMAET BHITIOJIHEHUE WHIUBUIYAIBHBIX JOMAITHUX
3aJlaHul, KOTOPBIE MO3BOJSIOT OCYLIECTBISATH CAMOKOHTPOJIb YCBOEHUSI YYEOHOIrO
MaTepuaa, MPUBUBAIOT HABBIKMA MMOMCKA HEOOXOIUMON XUMHUYECKOW MHpOpMalun
U HEoOXOIMMBIX B OyAyled TNPaKTHYECKOM NeATebHOCTH OakanaBpoB
XUMHUYECKUX PACUETOB.

[Ipu pemenun 3amad  HEOOXOAUMO pa3oOpaTh BCE THUIOBBIC 3aadH,
npuBEAEHHBIE KO BCEM TE€MaM, YTO TOMOKET B BBIIOJHEHUH WHIWBUYATHHOTO
JIOMAIITHETO 3a/1aHus U KOHTPOJBHOM pabOThl, KOTOpas 3aBepLIacT KaKIYI0 TEMY
Kypca.

Buabl 1 popmMbI 0TPAOOTKH NPONYILIEHHBIX 3AHATHH

[TponymieHHble JEKUUMU CTYIEHT OTpadaThIBa€T CaMOCTOSTENbHO, H3ydas
y4e€OHUK U TONOJHUTEIbHYIO JINTEPATYPY IO COOTBETCTBYIOIIUM TEMaM.

CTyneHT, NpOMyCTUBUIMI JabopaTOpHblEe 3aHATUS, O0S3aH MOJATOTOBUTH
KOHCHEKT MPONYILIEHHOW 1a00opaTopHOl paboThl, MPENIOCTaBUTh pEIICHHE
TECTOBBIX 3a/IaHU{ O MPOIYIICHHON TeMe U B MPUCYTCTBUH JTabopaHTa Kadeapsl
orpabotatb €€ B cBOOomHOe oOT 3aHsATuUd Bpems. CryaeHt 0e3 KOHCIIEKTg



nabopaTopHoil pabOThl HE momyckaeTcss 10 oTpadotku. [locne BIMOTHEHUS
nabopaTopHOIl pabOTHI Ta0OPAHT B KOHCTIEKTE CTABUT JaTy OTPAOOTKU U TIOIMHCH.

Texymue 3aA0KEHHOCTH TIO HWHAWBHIYaTbHBIM JOMAIIHUM 3aJIaHUsM,
KOHTPOJIbHOM paboTe © 3amuTe JabopaTopHbIX pabOT  JOMKHBI  OBITH
JMKBUIUPOBAHBI B TEUECHUE HECNHU MOCIE CPOKa, 0003HAYEHHOTO B TEMATUYECKOM
T1ane J1a00paToOpHBIX PadoT, BO BPEMsl, OMPEEIIIEMOE PENo1aBaTeIeM.

12.MeToauveckue peKOMeHIAUM NPenogaBaTeasiM 10 OPraHu3aluu
00y4eHMs MO JUCHHUILIHHE

Crnenu¢uka AUCHUIUIMHBL «XUMHUS» 3aKIIOYAETC B HEPa3pbIBHOM CBA3U
TEOpUU C NpakTukod. Teopernyeckue 3HaHUS, KOTOPHIE CTYACHTHI MOJIY4arOT Ha
JEKIUAX U MPU CaMOCTOSITENIbHOM MOATOTOBKE, MOATBEPKIAIOTCS U YCBAUBAIOTCS
Ha Ja00paTOPHBIX 3aHATUAX. [ yCHEIIHOTro yCBOEHMsI MaTepuajga HEOOXOJUMbI
3HaHUS XUMUU B O0BEME WIKOJBHOM MporpamMmbl M MaTemaTtuku. lloBbllieHue
YPOBHS 3HAHUWA IO XMMHUU y CTYJEHTOB HEPa3pbIBHO CBSA3aHO C IOHMCKOM U
BHE/JPEHHEM HOBBIX IyTE€H COBEPILIEHCTBOBAHUS METOAMKH MPENOIaBAHUSA:

- WCTONB30BaHUE  pa3HOOOpa3HBIX  (popM, METOIOB M  NPUEMOB
aKTUBU3AIMM TIO3HABATENLHOW JESITENbHOCTH y4ammxcs (B T.4. aKTHBHBIX U
MHTEPaKTHUBHBIX);

- WCTOJB30BAaHUE HATTSAHOTO MaTepuaia: TaOJHIl, PUCYHKOB, CXEM,
OPUPOJIHBIX MUHEPAJIOB, JEMOHCTPALIUS ONBITOB;

- pelleHre XMMMUYECKHUX pacu€THBIX M SKCIEPUMEHTAJIBHBIX 3a7au Kak
METOJ OOyUCHUS XUMHUH,

- KOMITbIOTEpHU3aLUs 00yUEHUS;

- HUCTIOJIb30BAaHME PA3IMYHBIX (OPM OpraHM3alMi CaMOCTOSTENIbHOM
paboThI CTYIEHTOB: MHAUBUIYyaJbHas, TPyNIIOBasi, KOJUIEKTUBHAS;

- OpraHM3anysl UHIUBUIYaJbHOW pabOTHI CTYJEHTOB C Y4YETOM YpPOBHS
HOJIFOTOBKHU;

- CUCTEMAaTUYECKUN KOHTPOJIb 3HAHUM B Mpoliecce oOydeHus (MpoBepka
WHIMBHUIyaJIbHBIX 3a/laHul, MPOBEACHUE KOHTPOJIBHBIX padOT, OMpOC MO TeMawm,
puEM J1a0OPaTOPHBIX padoT).

IIporpammy pa3padoTraHa: 7

Kapkux O.A., x.0.H.
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PEIIEH3USA

Ha padouyo nporpammy aucuunHbl 51.0.08 «Xumus» OIIOII BO no HanpasJ/ieHnIo
35.03.07 — TexHoJiorusi NPOU3BOJACTBA U MEePePadOTKHU CeJIbCKOX03AMCTBEHHON MPOAYKIIUH,
HanpaBJeHHOCTH (mpo¢uisb) «[IpennpuHMMAaTeJHLCTBO B IPOM3BO/JCTBE U NepepadoTKe
pacTeHueBOYECKOM NMPOAYKIUNY, «be30macHOCTh U Ka4eCTBO CeJIbCKOX03iCTBEHHOT 0
ChIPbS M IPOA0BOJIbLCTBUD) (KBATU(PUKALNS BHINYCKHUKA — 0aKajIaBp)

Ceperunoit M.U., mpodeccopom kadeapbl arpoHOMHYECKOH, OWOIOTUYECKOW XUMHH U
panuonorun, ®I'bOY BO Poccuiickuii rocy1apcTBEHHBIN arpapHblii yHuBepcuteT - MCXA uMeHu
K.A. TumupsseBa, HOKTOpOM OHMOJIOIMYECKHUX HayK (Jajee IO TEKCTY PELEH3EHT), MpPOBeJEHA
penieH3us padodeit mporpammel auctuiuimabl b1.0.08 «Xumus» OITIOIT BO mo HampapiieHHIO
35.03.07 — TexHonoruss IpOU3BOJCTBA U NEPEpabOTKU CEIbCKOXO3AWCTBEHHOM MNPOAYKLHUH,
HanpaBiieHHOCTh  (mpodmib) «I[IpeanpuHUMATENbCTBO B MHPOU3BOJCTBE M IepepalboTKe
pPacTEeHMEBOIYECKON MPOIYyKIMN», «be30nacHOCTh U KaueCTBO CEIbCKOXO3SHCTBEHHOTO ChIPbS U
POJOBOILCTBUSA» (OakanaBpuar), pazpaborannoit B ®I'bOY BO «Poccuiickuii rocyaapcTBeHHBIN
arpapubiii yauepcuteT — MCXA umenu K.A. TumupsizeBa», Ha kadeape XuMun (pa3paboTIHKH —
Kapkux O.A., no1eHT Kageapsl XUMHUH, KaHIUIAT OMOJOTHYECKUX HAYK).

PaccmoTpeB npesicTaBieHHbIE HA PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CIEAYIOLUM
BBIBOJIAM:

1. [IpenbsBnennas pabouass nporpamma aucuumiuHel b1.0.08 «Xumus» (manee no
tekcty IIporpamma) coorBerctByeT TpeboBanusm OI'OC no nanpasienuto 35.03.07 — Texnonorus
IIPOM3BOJICTBA U IEPEpadOTKHU CENbCKOXO3sIMCTBEHHON npoxykuuu. llporpamma comepkuT Bce
OCHOBHBIE pa3/Ielibl, COOTBETCTBYET TPEOOBAHUSAM K HOPMAaTUBHO-METOAMYECKUM JJOKYMEHTAM.

2. [IpencraBnennas B [Iporpamme akTyaiabHOCTh y4eOHOW AMCIUIUIMHBI B pPaMKax
peanuzanuu OIIOII BO He moayiieUT COMHEHHMIO — TUCIUIUIMHA OTHOCUTCS K 0a30BOil yacTu
yueOHoro nukia — bl.

3. [IpencraBnennsie B IIporpamme 1enu IUCHUIUIMHBI COOTBETCTBYIOT TPEOOBAHUSIM
®I'OC BO mHampasnenust 35.03.07 — TexHojmorust TMpOU3BOACTBA M  NEepepadOTKU
CEIbCKOXO035MCTBEHHON MTPOTYKIIHH.

4. B cootserctBuu ¢ Ilporpammoit 3a nucuumumboi b1.0.08 «Xumus» 3akpemieHo 2
komrnerennmu. JucrummHa b1.0.08 «Xumus» u npencrtasieHHas IIporpamma crmocobHa
peann3oBaTh UX B OOBSABICHHBIX TpeOOBaHUAX. Pe3ynbTaTbl 00ydeHus, NpeACTaBICHHBIE B
[IporpaMmMe B KaTeropusx 3HATh, YMETh, BIIAJEThb COOTBETCTBYIOT CIELU(UKE U COACPKAHHUIO
JUCLUIUINHBL U JJIEMOHCTPUPYIOT BO3MOYKHOCTD IIOJTyY€HUS 3asBJIEHHBIX PE3YJIbTaTOB.

5. Ob6mas tpynoémkocts auctuuimabl b1.0.08 «Xumwus» coctaBisier 6 3a4€THBIX
eaunwil (216 yacos).
6. Nudopmanus o0 B3aUMOCBSI3M W3Y4aeMbIX JHUCHUILIMH W BOMPOCAM HCKIIOYCHHUS

NyOJIMpOBaHUS B COJCPXKAHUM JUCLUIUIMH COOTBETCTBYET JAEHCTBUTEIBHOCTH. JlMCUUIIMHA
b1.0.08 «Xumus» B3aumocBsazana ¢ apyrumu aucuumiauHamu OITOIT BO u YuebHoro miana mno
HanpasieHuto 35.03.07 — TexHoJorus MPOU3BOJACTBA M MEPEepadOTKU CENbCKOXO3SHCTBEHHON
MPOAYKIMHU U BOZMOKHOCTh 1yOJIMPOBaHUS B COJIEPKaHUU OTCYTCTBYET.

7. IIpencraBnennas IIporpamma mpeamonaraeT  MCHOJIB30BAHUE  COBPEMEHHBIX
00pa30oBaTeNbHbIX TEXHOJOTUH, HCHOJb3yeMble INpU pean3allMd pPa3IudHbIX BUJOB YyueOHOMU
paboTbl. @opMbI 00pa30BaTEIbHBIX TEXHOJIOTHIH COOTBETCTBYIOT CHIEIM(PUKE JUCIUTUINHBL

8. [Iporpamma  mgucuumimasl  b1.0.08  «Xumus»  npeamosiaraer  3aHATAS B
UHTEPaKTHUBHOHN Qopme.
9. Bunapl, comepxanue W TPyHOEMKOCTH CaMOCTOSTEIBHOM pPabOTBI CTYIEHTOB,

npejcTaBieHHble B I[Iporpamme, COOTBETCTBYIOT TpeOOBaHMSM K MOJTOTOBKE BBITYCKHHUKOB,
conepsxauumest Bo ®I'OC BO nanpasnenust 35.03.07 — TexHonorusi npou3BOACTBA U MepepadOTKU
CEIbCKOXO035MCTBEHHON MTPOLYKIIMH.

10.  IIpencraBnenHble u omucaHHble B [Iporpamme Qopmbl Tekylield OLIEHKH 3HaHHM
(MHIMBHTyaTbHBIE 33/1aHUS, KOHTPOJIbHBIE Pa0OTHI, TECTHI, ONIPOCHI, 3aIIKTA JJAOOPAaTOPHBIX padoT),
COOTBETCTBYIOT CHIElIM(PHUKE JUCLUIUIMHBI U TPEOOBAaHUSAM K BBIITYCKHHKAM.
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dopMa NPOMEKYTOYHOIO KOHTPOJIS 3HAHUHM CTYIEHTOB, IpeaycMorpeHHas IIporpammoi,
ocylIlecTBiseTcs B (popMe 3k3amMeHa B 1 u 2 ceMecTpax, YTO COOTBETCTBYET CTATyCy JUCLMUIUIMHBL,
KaKk JMCUUIUIMHBI 0Oa3zoBoi uactu ywyeOHoro mukna — bl ®I'OC wnampasnenuss 35.03.07 —
TexHoorust Mpou3BoACTBa U NEPEepabOTKU CEIbCKOXO03HCTBEHHOM IPOAYKIIUH.

11. @opMBl OLEHKM 3HAaHWW, IIpeacTaBleHHble B lIporpamme, COOTBETCTBYIOT
cnenuduke JUCHUILTUHBI U TPEOOBAHUSM K BBIITYCKHUKAM.
12.  VYdeOGHO-MeTomuyeckoe oOOeCnedYeHne MUCHUIUIMHBI IPEACTABICHO: OCHOBHOM

JIUTEpaTypoil — 4 UCTOUYHUKA, TOMOTHUTEIBLHON JIUTEpaTypoil — 3 HaMMEHOBAHMSI, METOJUYECKIMHU
yKazaHusMHu — 4 uctouHuka, MHTepHeT-pecypchl — 9 HCTOYHUKOB U COOTBETCTBYET TPEOOBAHUAM

®I'OC  wnampaBnenuss  35.03.07 —  TexHonorus  TpPOU3BOJACTBA W MEepepabOTKU
CEIIbCKOXO035UCTBEHHOM MPOTYKIIUH.
13.  MarepuanbHO-TeXHHYECKOEe 00ecreueHne AUCHIUIUIMHBI COOTBETCTBYET Crienu(puKe

muctuminael 51.0.08 «Xumus» u obecrednBaeT UCIOIb30BaHIE COBPEMEHHBIX 00pa30BaTeIbHbIX,
B TOM YHCJIC UHTEPAKTUBHBIX METOJIOB OOyUCHHUSI.

14.  Meroauyeckue peKOMEHAAIMU CTyACHTaM H METOJUYECKHE PEKOMEHJAluu
MPEroAaBaTelisiM 10 OPTaHU3AIMHA OOYUYCHHS 10 JUCIUIUIMHE JA0T MPEJICTABICHUE O CrCIH(HKe
o0Oyuenus no pucruruinae b1.0.08 «Xumusy.

OBLIUE BBIBOJbI

Ha ocHOBaHMM TNpOBEAEHHOM PELEH3UH MOXXHO CHAENaTh 3aKIIYEHHE, YTO XapakTep,
CTPYKTypa U cojepxanue padoueil nmporpaMmmbl aucuuminibl 51.0.08 «Xumus», o HarpaBIeHUIO
35.03.07 — TexHonorusi MPOU3BOJCTBA U TNEpepabOTKU CEIbCKOXO3AUCTBEHHOW MPOAYKIIUH,
(mpodunp) «I[IpennpuHUMATENICTBO B MPOU3BOJACTBE M IepepaboTKe pacTCHHEBOAYECKOM
NpPOAYKIHNN», «be30nacHOCTh M KauecTBO CEIbCKOXO35MCTBEHHOIO ChIPbSl M IPOJOBOJIBCTBUS)
(xBanu(uUKayMs BBITyCKHMKA — Oakamasp), paspaborannas JKapkux O.A., 10meHTOM Kadempsl
XUMUH, KaHAUJATOM OHONIOTHYECKUX HayK cooTBeTcTBYeT TpeboBanusM OI'OC BO, coBpeMeHHBIM
TpeOOBaHUSM HKOHOMHUKH, PBIHKA TPyJa U IMO3BOJIUT IMPH €€ peald3aluy YCHENIHO 00ecrneduTh
dbopMHupOBaHUE 3asBIICHHBIX KOMIICTCHITH.

Penenszent: Cepernna U.U., mpodeccop kadenpsl arpoOHOMUYECKON, OMOIOTUYECKOU XUMUU U
panuonorun, Poccuiickuii rocyjapcTBEHHBIN arpapHbIi YHUBEPCHTET - MCXA UMEHU

K.A. TumupsizeBa, TOKTOp OMOJIOTMYECKUX HAYK £’
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