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1 HepequL IJIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCHHBIX C
INIAHUPYEMBIMH PE3yJbTaTaMHU 0CBOCHUSA 06pa30BaTeJ’le0ﬁ NnporpaMmmbl

B pesynbraTe 0cBOCHUS OCHOBHOM Mpo(deccHoHaIbHONW 00pa30BaTeIbHON MPOTPAMMBI
(OITOI) mo nanpasnenuto noarotoBku 36.03.01 BerepnHapHo-caHuTapHas SKCNEPTH3A,
HarpaBJieHHOCTh (poduiib) «BeTepuHapHO-cAaHUTAPHAS IKCIIEPTU3A), 00YJAIOUTUNCS 110

mucuuminHe « Heopranmyeckasi XuMus» JTOJDKEH OBJIA/IETh CIEIYIOIUMU PE3YyIbTaTaMuU:

KOI[ HHAUWKAaTOpa AOCTUKCHUA

KOMIICTCHIIUHN

Nuaukatop 10CTUXKEHUS
KOMIIETEHIIN U

Ilepedens uIaHUpPyEMBIX
pe3ynbTaTOB OOyUEHUS
110 TUCUUIUIMHE

OIIK-4 Cnocob6HOCTh 000CHOBBIBaTh U PEAIN30BbIBATh B MPOPECCUOHATBHON AEITEIbHOCTU
COBpPEMEHHBIE TEXHOJIOTHH C MCIIOJIb30BaHIEM PUOOPO-UHCTPYMEHTAIBHOM 0a3bl 1
WCTIOJIb3PBATh OCHOBHBIE €CTECTBEHHBIE, OMOJIOTHUYECKHE U TIPOPECCHOHATIBLHBIEC TOHSTHS, a
TaK)K€ METO/Ibl ITPH pelIeHnr o0nienpopeccuoHaNbHbIX 3a/1a4.

OIIK-4.1

Crnioco0eH mpUMEeHSATh
COBPEMECHHBIC
TEXHOJIOTUU M METOJIbI
HUCCIIETOBAaHUII C
HCII0JTb30BaHUEM
OCHOBHBIX
€CTECTBEHHBIX,
OMOJIOTUYECKHUX U
poeCCHOHATBHBIX
MOHATHUH B
poeCCHOHAITBHOU
NeSITeNIbHOCTH,
UHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YIbTaThI
IpU pEelICHUU
obmmenpodeccuoHaAIbHBIX
3azad.

3HATh: TEXHUYECKHE
BO3MOYHOCTH
COBPEMEHHOTO
CTCIHATN3UPOBAHHOTO
000pyTOBaHMUSI, METOIBI
pelIeHus 3a1a4
o6menpodeccnoHaATbHOU
xapakrepa.

YMeTh: NpUMEHATh
COBPEMEHHBIE
TEXHOJIOTUU U METO/IbI
HUCCIENOBAHUN C
HCII0JIb30BAHNEM
OCHOBHBIX
€CTECTBEHHBIX,
OMOJIOTUYECKHX U
npodeccnoHamIbHBIX
TOHSTUH B
npoeCcCUOHATBHOM
JeSITeNIbHOCTH,
HUHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YIbTATHI
[IPU pEIICHUN
o01enpodeccuoHaTbHBIX
3ajad.

Baaners: HaBBIKAMU
padoThI co
CHeIHATH3UPOBAHHBIM
00opynoBaHuEM JUTS
peanu3aiu
MOCTaBJICHHBIX

obmenpoheccuoHaIbHBIX
3aJa4 TpU TPOBEICHUU
HCCIIEIOBAHU I u
pa3paboTke HOBBIX




TEXHOJIOTUH.

2 MecTo qucuumiunsl B ctpykrype OIIOII BO

Jucnunnuna «Heopranudeckass XMMHUsI» OTHOCUTCSL K 00si3aTenibHOM yactu Osoka b1
«ductumumney. M3ydaercs B I cemectpe Ha [ kypce mipu ouHolt hopme oOyuenus, Ha [ kypce
2 ceccuu TIpH 3a09HOM hopMme 0OyUdeHHUS.

JlucuurinuHa sSBJIsSETCs OCHOBOIOJIATAIONICH, TPU U3yUYEHUHU CIIEAYIOMUX TUCIUILINH:
Anamutnyeckas xumust, Opraandeckas U (Gpu3KoJUIouHAsS XUMusl, BerepruHapHO-caHUTapHAs
sKcniepTusa, Berepunapnas dapmakonorus, Crannaprusanusi, cepTuuUKalus, yIpaBlieHUE
KaueCTBOM IMPOAYKIIMH JKMBOTHOBO/ICTBA.

3 O0beM TUCHUILUINHBI B 324€THBIX eTHHUIAX ¢ YKA3aHHEM KOJUYeCTBA
aKaJleMH4YeCKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4alouumxcs ¢
npenogasBaresieM (10 BUAAM y4eOHbIX 3aHATHI) U HA CAMOCTOSAITEILHYI0 padoTy
00yyarImuxcsi

OO6mast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISET 4 3a4eTHBIC eMHUIIH (3.€.), 144 yaca

Tabmua 3.1 - Pacnipenenenue Gonma BpeMeHH 10 CeMeCTpaM U BU[aM 3aHATH, B 4acax

OunHoe oOyueHue 3aouHoe oOyueHue

Bun yaeOHBIX 3aHATHIA
Kypc 1, Cemectp 1 1 xypc, ceccus 2

KonTakTHasi paboTa o0y4arommxcs
¢ mpemnoaaBarejeM (Bcero, 4ac) 73 13
B TOM YHCIJIE:

- JIEKIIMH, Yac
B TOM YHKCJIC B BHJIC TPAKTHYECKOM 36 4
MTOJrOTOBKH (ITPH HAJIMYWH), Yac

- mabopaTtopHbIe (IPaKTUYECKHE)
3aHSATHS, Yac

. 36 8
B TOM YHKCJIC B BUJIC TIPAKTHYECKOM
MMOJTOTOBKH (ITPH HAJIMYWH), Yac
- 3aUeT, 4ac - -
- 9K3aMEH, Yac 1 1
CamocrosiTesibHas padoTa
71 131

o0yu4aroumxcs (Bcero, 4ac)

B TOM YHCJIC:
-I0ATOTOBKA K JJAOOPAaTOPHBIM 30 62
(IpakTUYECKUM) 3aHATHUSIM, Yac

- pa60Ta C TeCTaMU U BOIIPOCaAMU IJIA
CaMOIIOATOTOBKH, HaC

23 60

- BBITIOJIHEHUE KyPCOBOTO MPOEKTa
(paboTsr), yac

- HOATOTOBKA K 3a4€Ty, 4aC - -

- TIOJITOTOBKA K AK3aMEHY, 4ac 18 9




O01mas TpyA0eMKOCTh yac 144 144

3.e. 4 4

4 Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 pa3djie/iaM U TeMaM C YKasaHUEM
OTBCACHHOI'0 HA HUX KOJIHYECTBA aKAACMHUYECCKUX YaCOB U BUI0OB y‘leﬁHbIX 3aHATHIl

Tabnuma 4.1. - Pa3nens! TUCIUIUIHHBL U TPYAOEMKOCTh TI0 BUJaM YI€OHBIX 3aHATHI
(B akaZleMMUYECKUX yacax)

Buner yaeOHOM pabOThI, BKIIFOYAs CAMOCTOSITEILHYIO paboTy
CTYJCHTOB M TPYJAOEMKOCTb, B 4acax
JICKITUU nabopaTtopHbIe BCETO CaMOCTOSITEIbHA
Ne (mpakTUYecKue | ayJUTOPHBIX b
TeM Paznen ) 4acoB pabota
JUCIIATUTAHBI
bl paboThI
OYH | 3a0YH | OYHO | 320YHO | OYH | 3a0YH | OYHO | 3A0YHO
0 0 0 0
1 OcHoBHBIE
MTOHATHS U
3aKOHBI XUMUH.
Crpoenne 6 8 14 7 20
BEIECTRA.
2 OcHoOBHBIE
3aKOHOMEPHOCT
U TIPOTEKAHUS 8 2 6 2 12 4 6 22
XUMHYECKUX
peaknui
OCHOBHBIE
3 i 18 | 2 20 6 42 | 8 10 30
peaknui
4| Xawi 4 2 4 30 | 50
JJIEMEHTOB
Hroro | 36 4 36 8 72 12 53 122




Tabmuua 4.2. - Coaepkanue TUCIMIUIMHBI, CTPYKTYPUPOBAHHOE IO pa3iesiaM U TeMam

Conepsxanue pazzena (TeMbl) TUCIUTIITMHBI

Bpewms, ak.gac
(04HO/3204HO)

O4YHO

3a04YHO

BCETO

B TOM 4YHUCJIE B
tdopme
MIPaKTUYECKOU
HOJrOTOBKH
(1pu
HaJIMYUH)

BCETrO

B TOM YHUCIIC B
dopme
MPaKTUYECKOH
MOATOTOBKH
(1put
HAJIMYHHN)

Paznen 1. OcHOBHBIE NOHATHA U 3aKOHbI XMMHH. CTpOCHI/Ie BelIeCTBAa

Jlexyuu
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OcHOBHbIE NOHATHS M 3aKOHbI XMMHH.
JxBuBajieHnt. Coxaepxanue: [Ipenmer u
3amaun xumuu. Heoprannueckas XuMust Kak
XUMHS  2aeMeHTOB. (OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCTUHEHUN. DKBUBAJICHT.
3aKkoH  JKBUBAJEHTOB. lcmoib3oBaHue
OCHOBHEBIX 3aKOHOB XUMUH B
poheCcCHOHATBHON JIEATETLHOCTH.

1.2

Crpoenue atoma. Ilepuoguveckuii 3aKoH
U TepUuoIMYecKasi CHCTeMa 3JIeMEHTOB
JA.U. MenneneeBa

Conepxanue: 3aKOHEI, OCHOBHEIC
MOJIOKEHUSI M TIOHATHUSI KBAHTOBOW TEOPHH.
XapakTep IBWKEHHUs DJEKTPOHA B aTOME.
KBaHTOBO-MEXaHHMUECKass MOJEIb aToMa.
XapakTepucTuka SHEPreTUYECKOTO
COCTOSIHUS 3JIEKTPOHA CUCTEMOUW KBAHTOBBIX
gucen. IlpaBuna 3amojHEHUs OpOUTANICH
JNEKTPOHAMH:  NPHUHLMI  HAUMEHbIIEH
sHeprum, 3anper Ilaynu, npasuna ['yHna,
KneukoBckoro. DnekTpoHHbIE (HOPMYIIBL.
CpolicTBa aTroMa: AaTOMHBIM  paauyc,
MOTEHUMAaJl  WOHM3alUH, CPOJACTBO K
JNEKTPOHY, JEKTPOOTPULIATEIIBHOCTb.
Ilepuonnueckuit 3akon .M. MenneneeBa u
€ro TPAaKTOBKAa HAa OCHOBAaHMU KBaHTOBO-
MEXaHUYECKON MOJeNu aToma.
CoBpemennasi ¢opMa TaOIUIBI AIIEMEHTOB.
3aBUCUMOCTb CBOMCTB 3JIEMEHTOB OT HX
MOJIOKEHUSI B MEPUOJUYECKON CHUCTEME
aneMeHToB. lleproauyHOCTH HU3MEHEHUsd
XUMUYECKUX, KHCIIOTHO-OCHOBHBIX,
OKUCITUTEIBHO-BOCCTAHOBUTEIbHBIX
CBOMCTB 2JIEMEHTOB.

1.3

XuMuYecKas cBA3b

Conepxanue: [Ipuposa XuMHUYECKOU CBSI3H.
Merton BaneHnTHbIX cBsizeit (BC) - ocHOBHbIE
TIOJIOKEH NS METO/1A. ['ubpunuzanus




aTOMHBIX OpOWTaNeli MW reoMeTpuvecKas
dbopma Mmosekynbl. OauHApHAS W KPaTHBIC
CBSI3U. G- U T-CBA3U. METOJ1 MOJIEKYJISIPHBIX
opOuTaNiet u ero CylHOCTb.

Tunsl xumMuueckod cBs3U. KoBasieHTHas
(monsipHas, HEMoJiApHAs) CBs3b, HOHHAs
CBSI3b, CTEMEHb HWOHHOCTU  MOJSIPHOU
KOBAJICHTHOW CBA3U. MeTajuInuecKas CBS3b.
JloHOpHO-aKuenTopHas CBSI3b.
MexMonekynspHas 1 BHYTPUMOJICKY I pHas
BOJIOPOAHAS CBSI3b. XapakTepucTuka
BEIIECTB c pa3IUYHBIMHU TUTIAMH
XUMHUYECKOM CBsI3U. buosiormyeckass poJib
BOJIOPOJHOM CBA3H.

MexmonekynsapHoe B3anmoieiicTBre. CHUITbI
Ban-nep-Baansca.

Jlabopamopuvie (npakmuuecxue) pabomoi

14
15

OcHOBHbIE TOHSATUS W 3aKOHBl XUMHHU.
OKBHBAJICHT. [IpaBuna TEXHUKHU
0€30I1aCHOCTH

2

1.6

Knaccel HEOpraHm4eckux CoeTMHEHUN

1.7

Crpoenune atoma. Ilepuognueckuii 3aKoH U
nepuoandeckas cucrema snemeHToB J[.H.
MenneneeBa

1.8

XUMHAYECKasI CBI3b

2

Pa3znes 2. OCHOBHbIE 3aKOHOMEPHOCTH NMPOTEKAHUSA XUMMHUYECKUX Peakuuii

Jlexyuu

2.1
2.2

OCHOBBI XMMHUYECKO TEPMOAUHAMHUKH.
Conepxanue. [TepBblii 3aKOH
TEPMOJIUHAMUKHU. DHTAIBIUA. TepMOXUMUSL.
TennoBsie 3¢ deKThI XUMHUYECKUX
npoueccoB. 3akoH ['ecca u ero cieacTBus.
Btopoii  3akoH  TEpPMOJMHAMHUKH,  €rO
GbopMyTUPOBKU. ODHTpOINHUA Kak (QyHKIuUs
cocrosiHusl. V3MeHeHHe OSHTPONUU  Kak
KpUTEpHii HaIpPaBJIEHHOCTU
CaMOTIPOU3BOJILHOTO nporecca B
M30JIMPOBAaHHBIX cUcTeMaX. TpeThe Hayalio
TEPMOIUHAMHKH. TepmoauHamuueckue
MOTEHIIUAJIBI KakK KpUTEpUit
HAMpaBJIICHHOCTH TpOIlecca B  3aKPBITBHIX
CUCTEeMaXx.

4

2.2

KuHeTnka XMMHUYeCKHUX peaKkmuii.
XHuMH4YecKoe paBHOBecHe

Conepxanue: OCHOBHBIE IOHATHS
XUMHUYECKOM KUHETUKH U €€ OCHOBHOM
3aKOH — 3aKOH JICHCTBYIOLIMX MaccC.
MonekynsspHOCTb U NOPSIAOK PEAKIIUU.
@®akTOpbl, BIUSAIOIINE HA CKOPOCTh
XUMUYECKON PeaKlMy U Ha KOHCTAHTY
peakuyu. DU3NYECKUN CMBICT KOHCTAHTbI
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peakuuu. [IpaBuno Bant-I'odda. Dueprus
akTuBauuu. IIpocThie U CIIOKHBIE pEaKLUU.
CB0OOAHBIC paJuKalbl U IEMHbIE PEAKIIHH.
®oTocuHTE3 B OMOJOTMYECKHX CUCTEMAX.
Karanu3. IT'oMoreHHole U TeTepOTEHHBIE
Karanu3aTopbl. DEepMEHTATUBHBIA KaTaju3
OMOJIOTMUECKHX MTPOIIECCOB.

Xumuueckoe paBHoBecue. Kunetnueckas
KOHLenus paBHoBecus. KoHcranra
paBHOBecHS U €€ PU3UIECKUIN CMBICIL.
Cwmenenue pasHoBecus [lpunnun Jle
[Tarenwe. [Ipumenenne paBHOBECHS K
YKUBBIM OpraHU3MaM.

[IporHo3upoBaHue CKOPOCTH pEaKIUuu MU
BIUsHUE (AKTOPOB Ha CKOpPOCTb IS
OCYILIECTBJIEHUSI KOHTPOJIA 332 COOIIOJEHUEM
OMOJIOrHYecKon u 9KOJIOTMYECKOI
0€30MacHOCTH  ChIpbsI U MPOJIYKTOB
KUBOTHOTO TPOUCXOXKACHHUS.

Jlabopamopuvie (npakmuuecxue) pabomoi

2.3

Kunetnka XuMHYECKUX peakiuil.

4

24

XUMHYECKOE PaBHOBECUE

Pasznen 3. OcHOBHEBIE THIIBI XUMHYECKHX

peakuuii

Jlexyuu

3.1

PacTBOpbI

Conepxanue: PactBOpBI. O61mas
XapaKTepUCTHUKA. PacTtBOpBI
HEDJICKTPOJIUTOB.

HucnepcHbpie cuctembl. ['OMOreHHble U
reTepOreHHbIE CHCTEMBI. HcTtunnabIE
pactBopel.  KoHIEeHTpanusi ~ pacTBOPOB.
PactBopuMocCTh BemiecTB U €€ 3aBHCHMOCTD
OT pa3iIM4YHbIX (pakTopoB. 3akoH ['eHpu u
CeuenoBa. PacTBOpMMOCTh Ta30B B KPOBU U
TKAHEBBIX O KHJIKOCTAX. XHUMHYECKas U
(bu3uvecKas TeOpHs paCTBOPOB.

4

3.2

PacTBOpBI HEIJIEKTPOJINTOB.

Conepxanne: KomnmuraTuBHble CBOICTBa
pacTBOpPOB. Huddy3us u 0CMOC.
OcmoTHueckoe jgaBieHue. 3akoH Baurt-
l'odpda. Pomp ocmoca B OHOTOTHUECKUX
npoueccax. 3akoH Payna.  IloHmxenue
JIaBJICHUE napa. Kpuockomnus u
30yJIHOCKOMHSI. Onpenenenue
MOJIEKYJSIPHOM ~ MacChl ~ pacTBOPEHHOTO
BEIIIECTBA.

3.3

PacTBOpBI 3JICKTPOJIUTOB.




Conepxanue: MonHble paBHOBecUs B
BOJHBIX pPacTBOpax d3JEKTPOJIUTOB. Teopus

KHUCIIOT U OCHOBaHUM. HNonnoe
IIPOU3BEACHUE BOJIBI.

CaoiicTBa pacTBOpOB AJIEKTPOJIUTOB.
W3ortonnueckuit  ko3pduuuent. Teopus
ANIEKTPOIUTUYECKOI JMCCOLIUAIIU
Appenuyca. CunbHble u cinabble

3NEKTPOJUTHI. AKTUBHOCTh. MoOHHas cuiia
pactBopa. YpaBuenue JleOas-I'tokkerne.
Cremnedp ¥ KOHCTAHTA AUCCOLMAINU. 3aKOH

pazbaBiieHHs OcTtBanpna. Nonno-
MOJIEKYISIPHBIE YpPaBHEHUS.
Omnpenenenue MOHATUH KHCJIOT u

OCHOBAaHMM C TOYKHM 3pEHUA TEOpUHU
Appennyca, TOPOTOJUTHYECKOW  TEOPUH
bpéncrena-Jloypu, SIEKTPOHHOM TEOPHUH
JIpronca.

Jucconmanus Boabl. IoHHOE pou3BeneHNe
U KOHCTaHTa BOJbl. BoIopomHbli H
TUJPOKCHIBHBIN ITOKA3aTEIH.

3.4

I'maponus conei.

ConepxkaHve: KOHCTAaHTa U CTENEHb
ryuaposm3a. TUNMYHBIE ClOy4ad TUAPOJIN3A
COJIEH.

Bbydepnbie cucremsl. bydepnas emxocTs u
pH 6ydepnoro pactopa. Ponb 6ydepubix
CUCTEM B OMOJIOTUYECKHUX MTpoLieccax.
3HaHUE OCHOBHBIX CBOWMCTB PacTBOPOB,
MIPUTOTOBJICHUS pacTBOpOB JUIs
OCYILIECTBIICHUSI KOHTPOJIA 32 COOIIOJCHUEM
OMOJIOTHYECKOM u AKOJIOTMYECKOM
0€30MacHOCTH  ChIpbsI U MPOIYKTOB
KUBOTHOTO IIPOUCXOXKICHHUS.

3.5

KoMmiiekcHbIe coeTuHEeHH

Conepxanne: KoopauHanMoHHas TeopHs
Bepuepa u €€ OCHOBHBIC IIOJIOKEHUSI.
CTpyKTypbl, THUIBI U  YCTOWYMBOCTb
KOMIUICKCHBIX ~COCIMHEHHH. XHUMHUYEcKas
CBSI3b B KOMILICKCHBIX COCMHCHHSX.
CBoiicTBa, M30MEpHsI U HOMEHKJIATYypa
KOMILIEKCHBIX coenHeHNH. [lucconmanus
KOMIUIEKCOB B BOJHBIX pacTBOpax.

3HayeHNe KOMITJIEKCHBIX COEMHEHUM, UX
Ouonornyeckas poib. ['eMornodun u
xsopoduiut. KoMmriekcHble coelMHeHNs KakK
KOPMOBBIE JJOOABKH U JIEKAPCTBEHHBIE
CpeAcTBa.

buosornyeckass poiab W IpUMEHEHUE
KOMIUIEKCHBIX COEJIMHEHUI JUIst
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OCYIIECTBIICHHSI KOHTPOJIS 33 COOJIIOJICHUEM
OHOJIOTHYECKOI u 9KOJIOTMYECKOM
0€30MaCHOCTH  CBIpbSI W TPOJYKTOB
JKHNUBOTHOTI'O HpOI/ICXO)KIIeHI/ISI

3.6

OKuUCINTEJIbHO-BOCCTAHOBUTEIbHbIE 2
peakuuu___CojepxxaHue:  DJIEKTpOHHas
TEOpUsl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii. BaxHeWline OKUCIHTENH U
BOCCTAHOBUTEIH, MX  I[OJIO)KEHHE B
nepuogudeckoi cucreme. OKHCIUTENbHO-
BOCCTaHOBUTEIBHOE paBHOBECHE.
Conpsik€HHBIE PEIOKC-CUCTEMBI.
CrangapTHbIi OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIN MOTEHILINA.
VYpaBHenne HepHcra. DOnexTpoaBuxyias
CWlla W  HamnpaBlieHUE  MPOTEKAHUS
["asibBaHWYECKHI DJIEMEHT.
OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu, NpUMEHsSEeMble B aHaIW3e s
OCYILIECTBJIEHUSI KOHTPOJI 32 COOIIOJEHUEM
OHoI0rHYecKon u AKOJIOTUYECKOM
0€30MacHOCTH  ChIpbSI U MPOIYKTOB
KUBOTHOTO IIPOUCXOXKACHUS

Jlabopamopnvie (npakmuuecxue) pabomsl

3.7

PactBopsl. KoHlIeHTpalmu pacTBOpoB 4

3.8

Peakinu noasoro ooMeHa

3.9

pH. rugponus coneit

3.10

Kowmriexcusie COCAUMHECHUA

3.11

4
4
4
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIE 4
peakuu

Pazpen 4. Xumus 3JieMeHTOB

Jlexyuu

4.1

buorennpie XUMHYECKHE 3JI€MEHThI
Conepxkanme. S — oanemeHtsl. OOmas | 4
XapaKTEPUCTHKA S-3JIEMEHTOB.
PacnipocTpanénnocTh 1 (hopmMa HaXO0XKICHUS
JJIEMEHTOB B MPHUPOJE. DIIEMEHTHI TPYIIIBI
IA. Bomopona: ero m3orTombl, 0COOCHHOCTH
MOJIOKEHUSI B TIEPHOJUYECKON CHCTEME.
Bona: crpoenune  Monekynbl,  (pu3UKO-
XHUMHUECKHE CBOMCTBA BOALI. Tspkénas Boja.
[Tepokcun Bogoposia: CTPOEHUE MOJEKYIBI,
(U3HKO-XUMUYECKHE CBOMCTBA.

OOmast xapaktepucTuka »3ieMeHToB [IA
rpynnbl. Comu  MIENOYHBIX M HIEJIOYHO-
3eMeNbHBIX METAJIOB, TMpPUMEHSEMbIE B
BETEPUHAPUU. H3oToHNYEeCKHE u
runeproHnyeckue pactBopel. Conepikanue
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U POJb 3JIEMEHTOB B JKMBBIX OpPraHU3Max.
Copnepxanne ux B Kopmax. [IpumeHnenue
COEIMHEHUI S-3JIEMEHTOB u 150.
OMOJOTHYECKast POJIb.

XUMUS JIEMEHTOB. P — 3JIEMEHTHI.

O6mas xapakrepuctuka smeMeHtoB |l1-VA
rpynn. Anromunui. Yriaepon. Kpemunid. Mx
coenuHeHuss. Asor, ¢ochop U uX
coequHenus. IIpumeHenue  coenuHEHUH
allOMHUHMS,  yriepona,  ¢ocpopa B
BerepuHapuu. COOTHOIIEHHUE  KaJIbIIHS-
tdochopa B kopmax. A30THBIE YIOOpEHUSI.
Nx BausHMe Ha KayecTBO KOPMOBOM
MPOAYKIIUUA U OKPYKAIOIIYIO CPELy.

OO6mrast xapaktepuctuka diemeHToB VI-
VIIA rpynn. Kucnopon, cepa u  ux
coeMHEHUs.  buonormyeckoe  3HauYeHUE
KHUCJI0PO/Ia. [Tpumenenue cephl B
BerepuHapuu. CoeauHEHUsT  TaJOTCHOB.
ConsiHasg KUCoTa U XJIOPUJIBI, UX

pOJIb B )KMBO M OpraHu3me. [ UmoXjIopuThl,
npEMeHeHne ux 1 aesunHdeknun. Mo u
ero mpemnapaTsl. BiausHue iona Ha oOMeH
BEIIECTB U MECTHOE JIEUCTBUE.

XUMHS 3IeMEHTOB. 0 — 2JIEMEHTBI.
XapakTepHble 0COOCHHOCTH O — 3JIEMEHTOB.
Ux onosornyeckas pOJIb. OOmasa
xapaktepuctuka VI-VIIB rpynn.  Xpow,
Maprahery U ux coeauHeHus. (CBoiicTBa.
Oo6mras xapaktepuctuka 1B, 1IB, VIIIB
TPyIIIL. 3aKOHOMEPHOCTH WU3MEHEHUS
CBOMCTB 3THX 3JIeMEHTOB. JKese30, K00ambT,
HUKETb M UX coenuHeHus. Meap u eé
COEJIMHEHUSI.

3HaHUE CBOWMCTB S, P, 0 - 2JIEMEHTOB M HX
COEIMHEHUHN ISl OCYIECTBICHUS KOHTPOJIS
3a  COOMIOIEHHEM  OHOJIOTMYECKOH |
JKOJIOTHYECKON O€30MacCHOCTH CHIPbSl H
MIPOJTYKTOB KUBOTHOTO MPOUCXOKIACHUS

Jlabopamopnvie (npakmuuecxue) pabomol

4.2 | BuOTEHHBIE XUMHYECKHE SIEMEHTHI 2 | I

5. [lepeueHb y4eGHO-MeTOAMYECKOT0 00ecnevyeH sl AJIs CAMOCTOSITEIbHOI padoThl
00y4YarOIIUXCS M0 TUCHHUILINHE

1. Heopranuueckas xumus: yuebHoe nocoodue s By3os / M.M. I'ensdman, B.IL.
KOctpatoB. — 3-e wu3n., crep. — Cankr-IletepOypr: Jlanp, 2025. — 528 c.// URL:
https://e.lanbook.com/book/448709

2. Heopranuueckas xumusi: yueobnoe nocodue / H.W. SIposan, B.M. Mapkuna. —

Open: Openl’AY, 2024. — 146 c.// URL: https://e.lanbook.com/book/402545



https://e.lanbook.com/book/448709
https://e.lanbook.com/book/402545
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3. Heopranuueckas xumus: yauedHoe nocoodue / I1.M. Capraes. - 2-e u3n., ucnp. u
morr. - CII6.: Jlaus, 2013. - 384 c. : un.// 50 oK3.

CamocrosTenbHas padoTa CTyJIEHTOB MO aucuumuinHe «Heopranumueckass XUMHSDY
BKJIIOUAET ayAUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOATENIFHYIO pabOTy B TEUEHUE CEMECTPA.

AynuTopHas caMOCTOSITeNIbHAast paboTa OCYIIECTBISCTCS B (OpME BBIIOJTHEHUS
3aJlaHUM Ha MPAKTUYECKUX U JaO0OPATOPHBIX 3aHATHUSAX, a TAKXKE BBIIIOJIHEHUS 3aJaHUN NI
TEKYILEr0 KOHTPOJIS 3HaHUH 10 3aBEPIICHUH U3YUYEHHUS TEMBI.

BueayauropHast camocrosiTelibHas paboTa BKJIKOYAET: MOJATOTOBKY K ayAMTOPHBIM
3aHATUSIM M MEPONPUSITUSIM  TEKYIIEro  KOHTpPOJIs;  3aBEpIICHHE  3aJaHMii,
MpelycMaTpuBalOIMX paboTy C 3aKOHOJATENbHBIMU M HOPMAaTUBHBIMU MaTepUalaMH,
BBINIOJIHAEMBIX CTYJAEHTaMH Ha MPAKTUYECKUX 3aHATHUSX; MOATOTOBKY K aTTECTAllUM IO
UTOraM OCBOEHUS IUCUUIIINHBI.

CamoctosaTenbHass paboTa BBIMOJHSETCS CTyJE€HTAaMU B  YMTaJbHBIX  3aJlax
OMONIMOTEKH, KOMIBIOTEPHBIX Kjaccax, a TakkKe B JOMAIIHUX YyciaoBusX. Bce Buabl
CaMOCTOSITENIbHOM ~ pabOThl  CTYAEHTOB  MOAKPEIJIEHbl  y4eOHO-METOAMYECKUM U
MH(OPMALIMOHHBIM  OOEcleueHNeM, BKIIOYAIOIINM  yYYEOHHMKH, Yy4eOHO-METOAUYECKUE
OCOOMS, KOHCIIEKTHI JIEKIHM, He00X0quMoe MporpaMMHoe obecniedenre. CTyeHThl UMEIOT
KOHTPOJIMPYEMBIN TOCTYI K pecypcy HTepHeT.

IIpumepHasi TeMaTHKa KYPCOBBIX POEKTOB
He npexycmoTtpeno

6 ®OoH/1 OLIEHOYHBIX CPEICTB /ISl MPOBeAeHUs MPOMEKYTOUYHOI aTTecTaluu
o0yyarommxcsl 0 JMCHHUIJIMHE

[IpencraBneH B MpUIOKEHUU K pabodei mporpamme TUCIUIUTHHBI «Heopranuueckas
XUMHUSI»

7 IlepeyeHb OCHOBHOI U J1OMOJHUTEIbHOM Y4eOHOI JIUTEpPaATyPbl, HEOOX0TUMO
AJIsl OCBOEHMS THCIUIIUHBI

OcHoBHas ydeOHas JuTeparypa:
1. Heopraanueckas xumus: yueonuk / [1.M. Capraes. - M.: KomnocC, 2004. - 271
c. : ui..// 165 7k3.

2. Heoprannueckas xumus: yueonuk / I'.I1. Xomuenko, U.K. [lutoBuu. - 2-¢ uzs.,
nepepab. u goi., pernpunr. - CI16.: KBaapo, 2009. - 464 c.: un.// 97 sk3.
3. Heopranmnueckas xumus: yaebnoe nocodue / [1.M. Capraes. - 2-e usa., ucnp. u

noi. - CII06.: Jlaus, 2013. - 384 c. : un.// 50 3k3.
JlonosHUTEIbHAS yueOHAas TUTepaTypa:

1. Eropos, B.B. Heopranuueckas u anaautuyeckas XuMusi. AHaIUTHYECKas
xuMus. [DnexrponHslil pecypc] / B.B. Eropos, H.J1. BopoOseBa, 1.I'. CunbBectpoBa. —
OnektpoH. aan. — CII6. : Jlans, 2014. — 144 c.// Pexxum noctyna:
http://e.lanbook.com/book/45926

8 Ilepeuenn pecypcoB HHGPOPMAIHOHHO-TEIeKOMMYHUKANMOHHOM ceTn « AHTEpHETY,
HeO0XO0AMMBIX /151 OCBOCHHS 1M CHUITIHHBI


http://e.lanbook.com/book/45926
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1. DnekrponHas OubIMoTeuHas cuctema «Jlanby - https://e.lanbook.com

2. Hudposoii oopazoBatenbubiii pecype IPR SMART - https://www.iprbookshop.ru.

3. HayuHnas snekrponHas oubnmoreka "elibrary.ru" — www.elibrary.ru

4. Poccuiickas rocymapcTBeHHas oubmuoreka — http:// www.rsl.ru (OTKpBITBIN JOCTYTI)

5. Dnexrponnas HayuyHas oubaunoreka ®I'bOY BO Kazanckoro I'AY Uncturyra "Kazanckas
akazeMus BeTepuHapHoi meauurubl uMenn H.O. baymana" — Pexum noctyna:
http://ksavm.senet.ru/

9 MeToauueckue YKazanusi 1Jist oﬁyqalomuxm 0 OCBOCHHIO TUCHUIIJIUHBI

OCHOBHBIMU BHJIaMH YYCOHBIX 3aHSATHUH ISl CTYJIEHTOB I10 JIAHHOMY KypCy yueOHOMU
TUCHUIUTUHBI  SIBIISIIOTCS:  JICKIMM, JIa0OpaTOpHBIE M NPAKTUYECKUE  3aHATHS U
camocTosiTeNIbHasg padoTa CTy/IEHTOB.

MGTOI[I/ILIGCKI/IG YKa3aHugd K JICKOUMOHHBIM 3aHATHUAM. B JICKIIUAX H3JIararoTcsa
OCHOBHBIE TEOPETUUECKHE CBEJICHUS, COCTABIISAIONINE HAyUYHYIO KOHIIEIHUIO Kypca.

Jlj1g ycrienHoro 0CBOEHUsI JIEKIIMOHHOTO MaTepraia peKOMEHAyeTCs:

-IIOCJIC MPOCIYIIUBAHUS JICKIIUH IPOYUTATDH €€ B TOT ke JCHBb,

-BBIJACIINTh MapKE€pPaMH OCHOBHBIC ITOJIOKCHU A JICKIIUH,

-CTPYKTYpUpOBaTh JICKIMOHHBIA MaTepual C MOMONIBI0 3aMETOK Ha MOJIIX, B
COOTBETCTBUU C IPUMEPHBIMHU BOIIPOCAMU JJId MMOATOTOBKH.

B mpouecce JCKOUOHHOTO 3aHATUA CTYACHT IOOJIKCH BBIACIIATH BAXHBIC MOMCHTHI,
JIOTUYCCKYIO CBA3b H3JIaracMoro marcpuaia, BBIBOABI, OCHOBHBLIC IIOJIOKCHHUA, BBIACIIATH
KIIIOYEBBIE CIIOBA, TepMUHBL. O003HAUNTH BOIPOCH], TEPMUHBI, MaT€pHall, KOTOPBIA BHI3IBAET
TPYOHOCTH, IOMETUTH U MOMBITATHCS HANTH OTBET B PEKOMEHAYEMOI JIUTepaType WM CeTH
«Uurepuer». Ecnm camocTodTenbHO He ymaércs pa3zoOpaThcsi B Marepualie, HEOOXOIUMO
chopMynupoBaTh BOMPOC U 334aTh MPENoJaBaTelll0 Ha KOHCY/IbTAllUY, Ha 3aHATHH.

CryneHTy peKkoOMEeHAyeTcsl BO BpeMsl JIEKIIMM Y4YacTBOBATh B OOCYXJIEHUU
MpoOJIEMHBIX BOIIPOCOB, BBICKA3bIBATh M apPTYMEHTUPOBATh CBOE MHEHHE. JTO CIOCOOCTBYET
JTy4llIeMy YCBOCHMIO MaTepuaia JIEKIMU U OOJierdaeT 3allOMHHAHUE OTIENIbHBIX BBIBOJOB.
[Ipocnymranaplii MaTepuan JEKIUWA CTYASHT IOJDKeH mpopadoratb. OT TOTO, HACKOJBKO
3¢ deKkTUBHO 3TO OyIeT cAeNaHO, 3aBUCUT M MPOYHOCTh YCBOCHMs 3HaHUU. PekoMennyercs
nepeynuTaTh TEKCT JIEKUWH, BBISIBUTH OCHOBHBIE MOMEHTHI B KaKJIOM BOIIPOCE, 3aTeM
03HAKOMHUTBCS C H3JI0)KEHHEM COOTBETCTBYIOLIEH TeMbl B y4eOHUKax, MpOaHAIW3UPOBAThH
JOTIOTHUTEIbHYI0 Y4e0HO- METOAMYECKYI0 M HAy4YHYIO JIUTEpaTypy MO TeMe, PACIIUpUB U
yriyOuB CBOU 3HAHUSI.

B mporecce pexkomeHyeTcsi BHIIUCHIBATG U3 U3YYEHHON JHMTEpaTypbl M MOAO0UpaATh
CBOM MPUMEPHI K U3JI0KEHHBIM Ha JIEKIIUU TOJIOKEHUSIM.

MeToauyecKue PeKOMEHIAIUH CTyJAeHTaM K JafopaTopHbIM 3aHsaTuaM. [lpu
MOJITOTOBKE K J1a0OpPaTOPHBIM 3aHATHSAM PEKOMEHIYETCs CICAYIOIIUN MOPAIOK ACHCTBHIA:
BHuMarensHO poaHaTU3HPOBATh MOCTABICHHBIC BOIIPOCHI, ONMPEACTUTh 00BEM H3JI0)KEHHOTO
Marepuaa, KOTOPbIi HEOOXOAUMO YCBOUTH.

1. 3yunTh JIEKIIMOHHBIC MATEPUANIbI, COOTHOCS HMX C BOMPOCAMH, BHIHECCHHBIMHU Ha
oOcyKeHHe.

2. TlpounTaTh pPEeKOMEHJIOBAHHYIO OOS3aTEIbHYIO M JIOTIOJHUTEIBHYIO JIUTEpaTypy,
JOTIOJTHSS JIEKITMOHHBINA MaTepuai (KeIaTeabHO JIeNaTh MUCbMEHHBIC 3aMETKH).

3. OTMeTHTh TIOJIOKEHHUS, KOTOPbIE TPEOYIOT YTOYHEHUs, 3a(pUKCUPOBATh BO3HUKIIIHE
BOTIPOCHI.

4. Tlocne ycBOGHHS TEOPETHYECKOTO MaTepualia HEOOXOAMMO MPHCTYNaTh K
BBITIOJTHEHHUIO JTA00OpaToOpHOTO 3a1aHus. JlabopatopHoe 3amaHne PEKOMEHAYETCsl BBITIOJIHSTh
MUCHMEHHO.


https://e.lanbook.com/
https://www.iprbookshop.ru./
file:///C:/Users/elena/Downloads/www.elibrary.ru
http://ksavm.senet.ru/
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MeTtoanyeckue peKOMeHAAIMH CTYAeHTaM K CaMOCTOATeIbHOI padoTe.

CamocrositenpHas paboTa CTyJJCHTOB SBIISICTCSI COCTABHOM 4acThIO UX YUeOHOH paboThI
Y UMEET LENIBIO 3aKpeIICHUE U yriyOlIeHrne NOMyYeHHBIX 3HAaHWI, YMEHUI U HABBIKOB, TIOMCK
U ipuoOpeTeHe HOBBIX 3HAHHI.

CamocTrosiTenbHass paboTa CTYJEHTOB BKJIIOUaET B Ce0Sl OCBOGHUE TEOPETUYECKOTO
MaTepualia Ha OCHOBE JICKIIMi, OCHOBHOHM M JIOTIOJIHUTENFHOW JIUTEPATYpPhl; MOATOTOBKY K
NPAaKTUYECKUM 3aHATHAM B HWHIUBHIYAIbHOM U TpynmoBoM pexume. CoBETHl 1O
CaMOCTOSITEIIbHOW paboTe ¢ TOYKU 3PEHUsSI UCIOJIb30BAaHUS JINTEPATYPhI, BPEMEHH, TITyOHHBI
npopabOTKKA TEMBI U Jp., @ TAK)KE€ KOHTPOJb AEATEIBHOCTH CTYICHTA OCYIIECTBIISIECTCS BO
BpeMsl 3aHATHH.

Llenpro mpenogaBaTens SBIAETCA CTUMYJIMPOBAHHE CaMOCTOSATEIBHOTO, YriIyOIEHHOTO
U3y4YEeHUS] MaTepuasa Kypca, XOpOIIO CTPYKTYPHPOBAHHOE, IOCIIE0BATEIFHOE H3JI0KEHNE
TEOpHUH Ha JIEKIHUAX, OTpabOTKa HABBHIKOB PEIICHHUS 3a/1a4, KOHTPOJIb 3HaHUH CTyneHTOB. [Ipu
MOJTOTOBKE K MPAKTHYECKUM 3aHATUSM M BBITOJHEHHH KOHTPOJBHBIX 3aJaHUN CTyICHTaM
CIIEyeT MCIIOJIb30BaTh JIUTEPATYPY U3 MPUBEACHHOTO B JJAHHOW MpOTpaMMe CIHCKa, a TaKKe
PYKOBOJICTBOBATHCS YKa3aHUSIMHU M PEKOMEH/IAIIUSIMH TTPETIOIaBaTesl.

Hepeqem, METOAUYECCKHUX ylcasaﬂuﬁ mo JTMCUMILIMHE:

1. Muxkprokosa , E. FO. DnekrpoHHOoe yueOHOE mocoOue Mo HEOPTaHWMYEeCKOW U
AHAIMTUYECKOM XUMHUM JJIg HampaBieHuss mnoarotoBku 36.05.01 - «Berepunapus»
(kBamudukanus — cnenuanuct) : yauebHoe nocodbue E. FO. Mukprokosa [u ap.]. — Kazanb :
KI'ABM wum. baymana, 2018. — 145 c. — Tekct : snexTpoHHBIH // JlaHb : 3IEKTPOHHO-
oubmmoreuHas cuctema.// https://e.lanbook.com/book/129418

10 ITepeuyenb MHGPOPMALHOHHBIX TEXHOJIOT U, HCNIOJIb3yeMbIX IIPH OCYIIECTBJICHUHU
0o0pa3oBaTeIbHOIO Mpollecca Mo JMCIUIJINHE, BKIYas NepeyeHb NPOrpaMMHOro
olecreyeHus: U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

®dopma Hcnonb3zyemblie Ilepeuenpb [lepeuenb nporpaMMHOTO
MIPOBEACHUS WH(POPMAIMOHHBI | HHPOPMAITMOHHBI obecrieueHus
3aHATHS, € TeXHOJIOTHU X CIIPaBOYHBIX
CaMOCTOSTEIILHOM CHCTEM
paboThl (mpu
HEOOXOAMMOCTH )
JladopaTopuble | MynpTuMenuiiH HeT 1. OrneparnuonHas cuctemMa
NPaKTHYECKHEe | bl TEXHOJIOTHUHU B Microsoft Windows 7
3aHATHSA COUYETaHUH C Enterprise mst
TEXHOJIOTUECH 00pazoBareIbHBIX
POOJIEMHOTO OpraHu3anui.
U3JI0KEHUS 2. Opucnoe  I10wm3
cocraBa
nakeraMicrosoftOfficeStand



https://e.lanbook.com/book/129418
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CaMocTosTeIbHA
s1 pabora

ard 2016.
3.LMS  Moodle
(MotynpHast 0OBEKTHO-
OpUEHTUPOBAHHAS
JTUHAMUYECKasl cpea
oOyuenus). Software free
General Public
License (GPL).
4. «Anrumiarnat.BY3».3A0
«Anru-Ilnaruar»

11. Onucanne MaTepuaJIbHO-TEXHMYECKOI 0a3bl, HEOOXOAUMOM /151 OCYLEeCTBIECHUS

06pa3OBaTean0ro npomecca mo IMCUMIIIMHE

Jlexnm

VYyebnast aynuropust 312 misi TpoBEACHHS 3aHATUMA JICKITMOHHOTO THIIA,
000pynoBaHHas MYJIbTUMEIUHHBIMHU CPEACTBAMH 00yUEHUS

Cronbl, cTydabss JUisi OOydYarolIMXCs; CTOJ, CTyl1 W TpuUOyHa JUTSt
penoAaBaTeNsi; JOCKa ayIuTOpHas; IPOEKTOP MYJIbTUMEIUNHBIN
EPSON EB-X6, skpan, Hoyroyk SAMSUNG NP-R540

JlabopaTopHbie 1

Jlabopamopus 420, 415

MIPaKTUYECKHE

S JlaGopatopusiii cton 6 mt Cron s mpubopoB 1 mr PakoBuna 1 mT
Harnsgaesie mocoOusi: TaOMMIBI, CXEMbI, PUCYHKH BBITSKHBIE MIKahbI
lmt JlaGopatopHas mocyaa Xumudeckue peakTuBbl I[llxkadsr mis
xpaHeHusi peakTuBoB 2 mT HabGop apeomerpoB 1 Ha0 op broperku
ratuel MeTamummueckue LltaTuBbl s npoOupok Bechl TexHuueckue
It Tepmometpsl 6 T PazgaTounsiii MaTepran

CamocrosrenpHas | YuranepHseli 3ain ounonuorexku Kaszanckoit TABM i caMOCTOATEIBHOMI

pabota paboTHI ¢ y4eOHOM JIUTEpaTypOil M pabOThl Ha KOMITBIOTEPAX:

Yuranpapid 3a1 (3 3T., 1.34.) (M0 TexHUueckoMmy macrmopty Ne 51,
momaas 2730 kB.M)

Hayuynas OubnuoTtexka — (OHI HaydyHOM W yueOHOUW IUTEepaTrypsl MO
UCTOpUH U punocoduu HaAYyKH.

YuTaapHBIA 337 OCHAIIECH 8 MEPCOHAIBHBIMH KOMITFOTEpaMU (MOHHUTOP
Philips 196 V - 3mt., MmorutopSamsung 943A — 4mit., MoHUTOp Aser
V193WV- 1lurt., monutop LG — 1 mT., 8§ cucTeMHBIX 0510Ka) C BBIXOI0M
B HTepHeT.

OducHas mebens (cTosbl U cTyabs Ha 120 mocaJouHBIX MECT).




