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1. Ileau ocBOeHHN TUCHUILIHHBI

LlenstMu OCBOCHUSI TUCIUILTMHBI «XUMHS HEOPTaHUYECKasi U aHATUTHYECKAas» SBISIOTCS:

CdopmupoBaTh 3HaHHS IO TEOPETUUYECKUM OCHOBAM XMMHUU M CBOMCTBAM Ba)KHEHUIIMX

OMOTCHHBIX W TOKCHYHBIX XHMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMH TPOCTHIX M CIOXKHBIX
HEOPraHMYECKUX BEIIECTB,

Hay4auTh cTyIeHTOB IpeAcKa3bIBaTh BO3MOKHOCTD U HANPABJICHUE MPOTEKAHUS XUMHYECKHX
peakiuii, ycTaHaBIUBaTh B3aUMOCBSI3U MEXIY CTPOCHHEM BEIIECTBA U €r0 XUMHUYECKUMHU
CBOMCTBaMH, MOJIb30BATHCSI COBPEMEHHON XMMUUYECKON TEPMUHOJIOTHEM,

BripaboTath yMeHHS TIOJB30BATHCS MPOCTEHIIUM  JTaOOPaTOPHBIM  000OpPYIOBaHHEM,
XMMHYECKOH TOCYIOH W M3MEPHUTENbHBIMH TNPHOOpaMu, TNPHBHTH HABBIKM PAcCUCTOB C
UCIIOJIb30BAHUEM OCHOBHBIX MOHATUH M 3aKOHOB CTEXHMOMETPHUH, 3aKOHA JEHCTBYIOIIMX Macc,
HNOHSATHH BOAOPOMHBI W THUAPOKCHIIBHBI IIOKa3aTeld M PAacdyeTOB, HEOOXOMMUMBIX I
IPUTOTOBIICHHUS PACTBOPOB 3a/IaHHOTO COCTAaBa,

O3HAKOMHTH CTYIIEHTOB C OCOOCHHOCTSIMH XMMHUYECKHMX CBOWCTB BaKHEHIINX OMOTEHHBIX
MaKpo- U MUKPO3JIEMEHTOB, a TAK)K€ 3JEMEHTOB, COCIAMHEHHS] KOTOPBIX MPEACTABISIOT COOOH
OTIACHOCTH U OKPY)KAIOLIeH Cperbl, BEIPA00TaTh y CTYAECHTOB OTBETCTBEHHOE OTHOIICHHE K
IPUMEHEHMIO CPEJICTB XMMM3ALUU B UX OyIyLIeH MPaKTHUECKOH JesITeIbHOCTH

2. MecTO IMCHMIIMHBI B CTPYKTYpe 00pa30BaTeJbHOI POrpaMMbl

JucuuruimHa «XUMHs HEOpraHuyeckass 1 aHaAJIMTHYECKas» OTHOCUTCS K 6a30601 YaCTH.
TpeboBaHus K TNpEANIECTBYIOIIMM 3HAHUSAM IpenacTaBieHsl B Tabmuue 2.1. Ilepedyens
JTUCLHUIUIMH, U KOTOPBIX AUCLUILINHA «XUMHS HEOPraHWYeCKas M aHAJIUTHYECKas» SABIAETCS
OCHOBOITOJIATAIOUIEH, IPEACTaBjIeH B Ta0I. 2.2.

Taouuna 2.1 — TpebGoBaHus K NpepeKBU3UTAM JUCUUILIIHHBI

Komnierenius JucuuniamHa

[Iporpamma cpeanero o0miero (MOJIHOTO)

OIlIK-2, TIK-3
oOpazoBaHHs

Tadauua 2.2 — TpeOoBaHUS K NOCTPEKBU3UTAM M CHUILIHHbBI

Komnerennus Jucuumnnuna
OIIK-2, TIK-3 XuUMUs OpraHuyeckas
[1K-3 3emienenue
I1K-3 Arpoxumust
OIIK-2 OCHOBBI HayYHBIX MCCIEA0BAHNN B arpPOHOMUU
OIIK-2 IIporpammupoBaHne ypoxKaen

3. IlepeyeHb mMJIaHUPYeMbIX Ppe3yJabTAaTOB  OOy4YeHMS 10 JUCHMILIMHE,
COOTHECEHHBIX € NMJAHMPYEMBIMH pe3yJbTATAMH OCBOEHHsSI 00pa30BaTeJbHO
NPOrpaMMblI

Tab6anna 3.1 — B3aumMocBsA3b IVIAHMPYEMbIX Pe3yJIbTATOB 00y4YeHHs M0 TUCHUIINHE U
IUIAHUPYEMBbIX Pe3y/IbTATOB OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

Nunexc u copepxanue 3HaHus YmMmenus HaBbiku 1 (1n) OTBIT
KOMIIETCHIINH NEeSTEIbHOCTH

OIlK-2 - Oran 1 Oran 1: Srarm 1:

CNocoOHOCMbIO - OCHOBHBIC ITOHATHA Hn | -COCTaBJIATH (l)OpMyJ'II)I




UCnojib306antb OCHOBHbvle

3aKOHBI XMUMHH.

BEIIECTB W YpaBHCHHSA

- HaBbIKHM PCIICHUA 3a/1a1

3aKOHbI Oram 2: XUMHUYECKUX PEaKITHi
ecmecmeeHHOHAYYHbIX KJIAaCCU(PUKAIIUIO Orar 2: drarm 2:
oucyunaun 6 HEOPraHUICCKUX -Ha OCHOBE HW3YYEHHBIX - HaBBIKH paboTHl C
npogeccuonanvhou BCILECTB u HUX | Teopuili W 3aKOHOB | XMMHUYECKHUMH pEaKTHUBaAMU,
desmenbHOCmuU, NPUMeHsMyb | NPEBPAILICHUI; OCHOBHBIC | ycTaHABIHBATH XUMHYECKOH MOCYIoHl |
Memooul METOABl MACHTU(YUKALMY | qppauHHO- 1a6OPaTOPHBIM
Mamemamu4ecko20 aHaau3a | OTAEIbHBIX KOMIIOHEHTOB | ¢iie/ICTBEHHBIE CBA3M | 0BOPYIOBAHHEM; HABBIKAMH
U MOOENUPOBAHUS, MEXIY CTPOEHHUEM, | B PELIEHUU TEOPETHYECKUX
meopemuieckoco u CBOWCTBaMH, U IPAKTUYECKHUX  3a7ady,
IKCNEPUMEHMATbHO20 IIPUMCHEHUEM BEILECTB, | CBI3aHHBIX c
UCcne0o6anus OCYILECTBIIAATh  MONOOP | UCIOJIB30BAHUCM
XUMHYECKMX  METOJOB | XUMHYCCKUX 3HAHHUU
Ka4eCTBEHHOTO u
KOJIMYECTBEHHOTO
aHanmm3a TS
OTIpeIeIeHUs
OTIENBHBIX
KOMITOHCHTOB
1IK-3 cnocobnocmvio k Oran 1 Oran 1 Orarn 1: - HaBbIKaMu paboOTHI
1aOOPAMOPHOMY AHATUZY TEOPETUYECKUE OCHOBBI -COCTABIISITh YPABHEHHS | C XUMHUYCCKUMHU
006pa3yos nous, pacmerull 4 | CTPOCHUS U MOJIEKYJISIPHBIX, pEaKTHBaMU, XUMHYCCKOU
npooyKyuu Kiaccudukanmun UOHHBIX, MOCYZ0H M 1ab0paTOPHEIM
pacmenuegoocmea HEOpraHUYECKUX OKHUCJIUTEIbHO- 000pyI0BaHUEM
BEIIIECTB U UX BOCCTaHOBUTEIHHBIX
TIpeBpAICHUI peakiui, Mpou3BOAUTE | DTar 2
Oram 2: BBIYHCIICHUS 110 XUMHYECKAMHU U PU3UKO-
OCHOBHBIE METOJIBI W3BECTHBIM JaHHBIM XAMHWYIECKIMH METOIaMHU
AACHTHPUKAITAT Oran 2: aHaIn3a

OTACIBHBIX KOMIIOHCHTOB

peraTh 3a1a4H,
COCTaBJIATH CXEMBI,
rpaduKH, IPOU3BOANTH
JTabopaTopHbIE
orepanun

4. O0beM QMCIUIIJINHBI

OO0beM JHUCUMIUIMHBI «XWUMHUS HEOpraHWYecKas M aHaJUTHUYECKas» CcocTaBisieT 4
3a4eTHBIX eauHull (144 akameMHUYecKHMX YacoB), paclpeneicHue o0beMa IUCIUTUITMHBI Ha
KOHTaKTHYIO paboTy oOywaromuxcs ¢ mpernonasatenem (KP) m Ha camocrostensHyo paboTy
obygarontuxcst (CP) mo Buaam y4eOHBIX 3aHATHH M MO TEepHoJiaM OOYYEHUsSI MPEACTABICHO B

tabiuue 4.1.

Tadoauna 4.1 — Pacnpenesienne o0bemMa JMCHUIITHHBI
10 BHIaM Y4eOHbIX 3aHATHII U 10 epuoJaM 00y4eHHsl, aKaJeMHYeCKHe Yachl

Cemectp Ne 1
-9 ~
M &)
e Bun yueOHBIX 3aHATHI o o
n/n i 5 S KP CP
= =
1 2 3 4 5 6
1 Jlexmmm (J1) 34 34
2 JlaGopaTtopusie padoTs (JIP) 30 30




3 [Tpaktuueckue 3ansatus (I13) 4 4

4 Cemunapsi(C) -

5 Kypcosoe npoektuposanue (KII) -

6 Pedepartsr (P) 5 5

7 Occe (D) -

2 NunuBuayanpHble  JOMAalTHUE — 3aJaHUs 10 10
Ha3)

9 CamocTosTeIbHOE HM3yYCHHE BOIPOCOB 10 10
(CHB)

10 | [MoaroroBka k 3austusm (I1k3) 24 24

11 IIpomMesxyTouHasi arTecTanus 4 23 4 23

12 HaumenoBanue Buga IpPOMEXKYTOYHOU SK3AMCH
aTTecTaluu

13 | Beero 72 72 7 ] 7
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5.2. Conep:xaHue TUCHMILINHBI

5.2.1 — Tembl Jexkuui

O0neM,
Ne m.om. HauMeHnoBaHue TEMBI JIEKIIUHA
aKaJE€MHUYCCKHUE YaChl
JI-1 [Ipenmer u 3amaun xuMuu. OCHOBHBIC TIOHATHS XHMHN 2
JI-2 Crpoenne aroma. Ilepuoguueckass cucteMa XUMHYECKHX 2
snemenToB [|.. MennenceBa
JI-3 XuMHueckas CBA3b 2
JI-4 CrexuoMeTpus 2
JI-5 Xumnueckass kuHetuka. Karanu3z Xumuueckoe paBHOBECHE. 2
(aKTOPHI, BIUSIOIIAEC HA CMCIICHHE PABHOBECHS
JI-6 DHepreTvka W HamlpaBlIeHUE XUMUYECKUX peaKui 2
JI-7-8 PactBopel. Peakmum, mnpotekaronme B pacTtBopax OoOmias 4
XapaKTepUCTHKA PacTBOPOB. PacTBopuMocTh BemiecTB. CriocoOb
BBIPAJKEHUS] KOHIICHTPALlMU pacTBOPOB.
JI-9 Teopus >JEKTPOIUTUYECKON AWCCOUMAIMH. JIEKTPOIUTH M
HEIEKTPOJINThl. IOHHBIE ypaBHEHMUSL.
JI-10
Honnoe mpoussenenue Boabl, pH. Mertonsl ompenenenus pH
I'upponus coneit
JI-11-12 OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUI 4
JI-13 KomMmmnekcHble coetnHeHus 2
JI-14 Knaccudukanus  HMOHOB  HAa  AHAIUTUYECKHE  IPYIIIBL 2
KauecTBeHHbIC peakiuy Ha KATHOHBI U aHUOHBI
JI-15 2
Tutpumerpuuecknii  aHanu3. MeTog  KHCIOTHO-OCHOBHOTO
TUTpoBaHUs. OKHCIUTEIbHO-BOCCTAHOBUTEILHOE TUTPOBAHUE.
JI-16 Tutpumerpuueckuii ananu3. OcaguTellbHOE TUTPOBAHUE U 2
KOMIUIEKCOHOMETPHUS
J1-17 DU3UKO-XUMUYECKUE METO/IbI aHAIH3a 2
Hrtoro no qucouruinge 34
5.2.2 — Tembl 1a00paTOpHBIX padoT
. O0nemM,
Ne .. HaumenoBanue Tembl 1a60paTopHON pabOTHI
AKaACMHUYCCKHUEC YacChl
JIP-1 IIpeamer u 3anaun xuMuu. OCHOBHBIE IOHATHS XUMUU 2
JIP-2 OCHOBHBIE KJIAaCCHl HEOPTaHUYECKHX COCTUHCHHMA: OKCHJIBI, 2
OCHOBAHU$, KUCJIOTBL.
JIP-3 OCHOBHBIE  KJIACChl HEOPTAaHMYECKUX COCAWHECHHHA:  COJIH. 2
CriocoObI MOTy9YeHHsI U CBOHCTBA
JIP-4 Crpoenne aroma. [lepumogudeckas CcHUCTEMa XHUMHYECKHX 2
snemenToB [[.. Mennencena
JIP-5 Xumudeckas cBsA3b 2
JIP-6 CrexuomeTpus 2
JIP-7 Xumuueckas kuHeThka. Karanu3 Xumuyeckoe paBHOBECHE. 2
(aKTOPHI, BIUSIOIINE Ha CMEIICHHE PABHOBECHS
JIP-8 DHepreTvka W HamlpaBlIeHUE XUMUYECKUX peaKui 2
JIP-9 PactBoprl. Peaknum, mnporekaromme B pacTBopax OOmas 2
XapaKTepUCTHKa pacTBOpPOB. PacTBopuMocTh BemiecTB. CriocoOb!
BBIPAYKEHUS] KOHIICHTPALlMU pacTBOPOB.
JIP-10 Teopus >JEKTPOIUTUYECKON AWCCOLMMAIMH. OJIEKTPOIUTH M
HEIEKTPOJINThl. IOHHBIE ypaBHEHMUSL.
JIP-11 Honnoe mpowussenenue Bojabl, pH. Meroasl ompenenenus pH 2

I'uaponus coneit




JIP-12 OKHCIUTENIbHO-BOCCTAHOBUTEINILHBIE PEAKLUU 2
JIP-13 KomriekcHbIe coeTMHEHUS 2
JIP-14 Tutpumerpuueckuit ananus. OcaauTeNbHOE TUTPOBAHUE U 2
KOMIUIEKCOHOMETPHUS
JIP-15 DU3UKO-XUMUYECKUE METO/IbI aHAIH3a 2
Htoro no qucouruinge 30
5.2.3 — Tembl NpaKTH4YECKUX 3AHATHI
O0BeM,
Ne .. HaumenoBanue TeMbl 3aHATUS
AKaACMHUYCCKHUE YacChl
T13-1 Knaccupukanuss  HMOHOB  HAa  AHATUTHYCCKUE  TPYIIIHL 2

KauecTBeHHEIC PCaKIMKU Ha KATUOHBI 1 aHUOHBI

I13-2 Turpumerpudeckuii aHanu3. MeToJ  KHCIOTHO-OCHOBHOTIO 2

TUTPOBAHMA. OKHUCIUTEIBHO-BOCCTAHOBUTEIILHOE TATPOBAHUE.

Hroro no npucuuruinae 4

—_

=

10.

11.

12.

13.

14.

15.

5.2.4 — TeMbl CECMUHAPCKUX 3aHATHI
He npexycmotpenst PYII

5.2.5 Tembl KypcOBbIX padoT (IPOEKTOB)
He npenycmorpensl PYII

5.2.6 Tembl pedepatoB

Buonoruueckas PpoJib BaXKHEHIIIMX COC,HI/IHGHI/Iﬁ BOAOPOJa U UX MPUMCHCHUEC B CECIILCKOM XO3SHCTBE
BOIla. DKOJIOru4ecKoe U OMOIOrHYECKOe 3HAUCHHE BOJIHI. dusnyeckne U XUMUYCCKUE cBolicTBa. OUHCTKA BO/JIbI

ITepokcun Bomopona. OKACIUTEFHO-BOCCTAHOBUTENBHASI TBOWCTBEHHOCTD. [IepoKcH BOIOpoAa B OpraHu3Me.
WNurubmposanne GpepMeHTOB. AHTHOKCHAAHTHI. [IprMeHeHre IepoKCcHIa BOIOPOAa B 300TEXHHUH.
buonornueckas posib noHOB HaTpus. [IpuMmeHeHne coequHeHnid HaTpud. buosiorudeckas pojb HOHOB KaJws,
NPUMEHEHNE COCANHEHUH KaJHsl.

Buonornueckass poms uoHOB Maraumsa. Okcuj W ruapokcup MarHus. [IpumenHenwe. MoH MarHus Kak
KOMIUTeKcooOpazoBarenb. Xinopodmmi. CXOoACTBO MarHMs ¢ JUTHEeM. MarHuii Kak OWOTCHHBIH O3JIEMEHT.
Bruonmormueckass pomp  Kampius. CXOACTBO HWOHOB  KalNbIMd ®  CTPOHIWS. VOH KampIusl  Kak
KOMIUIEKCO00pa30BaTeb.

JKecTkoCTh BOABI, €€ BIMSHIE HAa KHUBBIC OPTaHU3MEL. METOIBI YCTpaHEHHUS )KECTKOCTH

XuMudeckue ocoOeHHOCTH coeanHeHui Oopa. bopHblii anrmapun u OophHas kuciora. bopopranuueckne
coenuHenus. [Ipumenenue coenunHeHuit Oopa

Amomunanii. OOmiast xapaktepucTuka. AM(OTEpHOCTh THIpokcuaa. AmomuHaThl. Ksacopl. [Ipumenenwue.
Bronormueckast pojib HOHOB AJIFOMUHHUSL.

VYronepon. Jnokcupa yriepoma. KapOonatbl u ruapokapOoHaTsl. ['mapomms. KapGamua. XapakTepucThka
MoHookcuaa yraepoaa (CO) , ero Guosorndeckast posib YTIIEpoJ Kak OpraHOTEHHBINA JJIEMEHT.

Kpemuwuii. O0miast XxapakTepucTruKa, KUCIopogHble coennHenus. Kpemuuesslie kucinotel. Cunnkarens. L{eonuTs.
CUITUKOHBI.

XumHu4yeckne  OCOOGHHOCTH COCOMHEHHMH a30Ta. A30T  KaK OPraHOTCHHBIH DJEMEHT. XapaKTepHCTHKa
KHCIIOPOJIHBIX coenuHeHuH azoTa. Okcuabl. A3otrucras kuciora. HuTputel. A30THas KuciioTa. B3anmonaerictere
C METaJJIaMH.

buonornueckoe aeiicTBUEe HUTPATOB M HUTPUTOB. [IpuMeHeHHE cOeAMHEHUHN a30Ta B CEJIbCKOM XO3AMCTBE.
A30THBIH ynoOpeHusI.

Xumudeckne ocobeHHOCTH coeauHeHnil (ocdopa. MosekynspHble M KpHCTAUIMYECKHE MOJU(MUKAINU, WX
xuMuueckas axkTuBHOCTh. Coemuuenne ¢ocdopa ¢ BogopogoM H  MeTaulamu. ['amorenuasl ¢ocdopa.
Kucnoponnbsie coenunenus ¢ocdopa. DochopHbie KUCIOTH U WX CONMU. buosormyeckas poib ¢ocdopa.
ITpumenenue pocdopa B cenbckoM xo3siicTBe. DochopHbIe yIoOpeHUs.

Mprmbsik. BomoponHsie 1 KHCIOPOAHBIE COSAWHEHHS MBIIIbsKA. X TOKCHYHOCTH. [IpuMeHeHHe MBIIIbSIKA B
CEJIbCKOM XO3SIHCTBE.

Kucnopon. O6mast xapakrepuctuka. OCOOEHHOCTH 3JIEKTPOHHOH CTPYKTYpBHl MOJIEKYJd Kuciopoga. O30H.
Knaccudukanus KucIopoaHBIX coenumHeHWH. Kwuciopon kak opraHoreHHBIH 3ieMeHT. Ponb kuciopoma B
JKU3HEIEATSITFHOCTH OPTaHN3MOB.




16.

17.
18.
19.

20.

21.

22.

23.

24.
25.

13.

14.

Cepa. OOmas xapaktepucTtuka. Kuciopomuwsle coenwHeHus cepbl. Jlmokcunm cepbl. CepHBIH aHTHIPUIL.
CepHuCTast ¥ cCe€pHas KUCIOTHI. IPUMEHEHNE COSAMHEHHI CEePhI B CETTLCKOM XO3SHCTBE U )KMUBOTHOBOICTBE. Cepa
KaK OpraHOT€HHBIN 3JIeMeHT. brosornyeckas posib cepbl

XuMmudeckne 0COOCHHOCTH CEJICHA U TEJLTypa.

Xapakrepucrtrka p-aneMeHToB VII A rpynmsl ( rajorenst).buonornueckas pois.

Xpom. OOmas xapakrepuctuka. AmdorepHOCTs TuApoKcHa. TokcmuHocTh xpoma (VI) u  xpoma
(IIT). Xumuaeckre 0COOCHHOCTH COeNMHEHUH XpoMa. brosiormueckoe 3Ha4eHUE XpoMma.

Mapranen. O6mas xapakrepuctuka. CBoiicTBa OKcHOa W THAPOKCHAAa MapraHma . KHCIOTHO-OCHOBHEBIE H
OKHCJIUTEIHLHO-BOCCTAHOBUTEIbHBIE CBOMCTBA, 3aBUCUMOCTh OT pH — cpeapl. Mapranen (VII) . [TepmaHranaTsr.
OKHUCIUTENBHBIC CBOWCTBA, 3aBUCUMOCTE OT pH cpemsl. Mapraner] kak OMOTCHHBIN 3JeMeHT. [I[puMeHeHue B
CEJIbCKOM XO3SIIICTBE U dKUBOTHOBOJICTBE.

OO0mas XapakTepuCTHKa ceMelcTBa keie3a . OKHCIHTENbHO-BOCCTAHOBUTEIBLHBIC CBOWCTBA — JKeJe3a.
Kommnekcoobpazoanne. JKeme3o kak OHOTeHHBIA d3JeMEHT. Ponb B KU3HEACSITEILHOCTH OPTaHHU3MOB.
T'emornoOuH 1 xkene3oconepkaniiue GepMeHTh. XUMUIeCKas CYIIHOCTh X ACHCTBHS.

KobGamer u Hukenb. O0mas xapakrepuctuka. OOpa3oBaHHe KOMIUICKCHBIX coeuHeHHWd. Peakums Yyraea.
Kogepment By, . k00anbT Kak OMOTCHHBIH 3IEMEHT

Monrpynna memu. OOmas xapakTepuctuka. KOMIUIEKCHBIC COCITUHECHHS MeAu. Meab Kak MHKPOIJICMCHT.
IIpuMeHeHHE COSAMHEHUI MEH B CEITLCKOM XO03HCTBE U )KUBOTHOBO/ICTBE.

Cepebpo. O0mast xapakTepuCTHKA. bakTepuIMIHbIE U aHTUCETITHYECKHE CBOMCTBA COETMHEHNH cepeldpa.

[uuk. OOmas xapaktepuctuka. AmdorepHOCTh TruApokcuaa. KomruiekcHble coenuHeHUs. DepMEHTHI.
IIpumeHeHMe B CEIbCKOM XO3HCTBE U )KUBOTHOBO/ICTBE.

5.2.7 Temsl 3cce
He npenycmorpens! PII/{

5.2.8 TeMbl HHAUBUAYAJIbHBIX JOMAITHUX 3aJaHU I

Unousuoyanvnoe Oomawnee 3aoanue 1 (M][3-1) Knaccugukayus — Heopeanuueckux
COeOUHeHUll

Unousuoyanvroe domawnee 3aoanue 2 (M/[3-2) Cmpoenue amoma.

Hnousuoyanvnoe domawnee 3adanue 3 (M/3-3). Xumuueckas cea3v

Unousuoyanvroe oomawnee 3aoanue 4 (M]3-4) Cmexuomempus

Hnousuoyanvnoe oomawnee 3adanue 5 (M/3-5) Xumuueckan kunemuxa

Unousuodyanvroe domawnee 3adanue 6 (M/[3-6) Tepmoounamuxa

Hnousuoyanvnoe domawnee 3adanue 7 (H/3-7) Pacmeopui

Unousuodyanvroe domawnee 3aoanue 8 (M[3-8) Booopoouwiii nokazamenw

Hnousuoyanvnoe oomawnee 3adanue 9 (M/3-9) I'uopoaus coneii

. Unousuodyanvnoe oomawnee 3aoanue 10 (M/3-10) OBP.
. Unousuoyanvroe domawnee 3aoanue 11 (M/]3-11) Komnrexcnvle coeounenus
. Mnousuodyanvnoe oomawnee 3aoanue 12 (UJ[3-12) Kauecmeennvie peakyuu Ha KamuoHul U

AHUOHDL.
Unousuodyanvnoe oomawmnee 3adanue 13 (M[3-13) Tumpumempuueckuii aunaius. Memoo
KUCTIOMHO-0CHOBHO20 MUMPOBAHUSL

Unousuoyanvnoe  oomawnee  3adanue 14  (HU/3-14)  Ilepmaneanamomempus.
Apeenmomempus. Komnnexconomempus.



5.2.9 — Bonpochl UIs1 cCAaMOCTOSATEJILHOT0 H3YYCeHHUSI

HaumMmenoBaHust TeMbI OO0nemMm,
No .11, ()/’de)’dl’ﬂb 6 coomeemcmeuu HanmeHnoBaHme BOIIpoca AKaJIEMHUYCCKUE
¢ mabauyet 5.1) Yachbl
1. Tema 1 Crenenb okuciicHus. CocrtaBieHue
Ipenver u 3amaunm xumun. OCHOBHBIC | TpaduuecKux GopMyi 0,2
TTOHATHUS XUMHH
2. Tema 2 1. Hecomneobpasyromire OKCHIBI.
OcHoBHBIE  KJacChl ~ HeopraHwueckmx | 2. [Tepokcumbl 0.2
COCIOMHEHWH:  OKCHIBL,  OCHOBAHHS, ’
KHCJIOTBL.
3. Tema 3 1./IBoOMiHBIC M CMEIIaHHBIE COJIN
OCHOBHBIE  KJIaCCBl  HEOPTaHWYECKHX 0.2
coenuHeHUH: conu. CiocoOBI TTOTydeHuUs >
U CBOICTBa
4 Tema 4 1. Hcrtopus pa3BUTHA Yy4u€HHUsS O
Crpoenne  aroma.  [lepmommueckas | ctpoeHuH atoma. llepBbie MOmeTH
cucremMa xummdeckux snementoB .M. | aromos.
Menneneesa 2. ArtomHsele cnekTpsl. ITocTynaTsl
Bopa. 0,6
3. TlpennoceIKd BO3HHUKHOBEHUS
MIEPUOTNIECKOTO 3aKOHA. 3HAUCHUE
OTKPBITHS TIEPHOANIECKOTO 3aKOHA.
5 Tema 5 1. Hcropmueckne MNpennoChUIKA
XuMudeckas CBSI3b pa3BUTHA TEOpUH CTPOCHHUSA
BEIIECTBA.
2. CBolCTBa MOJIEKYJI C Pa3IUYHBIM 0.8
THIIOM CBS3H. ’
3. Tune KPHUCTAJTINYECKHUX
pEIIeTOK.
4. BonopoaHas CBS3b.
6 Tema 6 1.3aK0H MOCTOSIHCTBA COCTaBa.
Crexuomerpus Hecrexnomerpuueckue
coenuHEHUs. [labTOHUABI 1
GEPTOIUIHIEL. 0,4
2. T'azoBeie 3akoHbl. [TapransHoe
JlaBJICHHE Ta3a. Y paBHEHHE
MenneneeBa-Knaneiipona
7 Tema 7 1.Ilopssmok  ®  MOJEKYISIPHOCTH
Xumuueckas KUHETHKA. Karanusz | peaxumn. 2. IlenHbie u
XuMHuUecKoe paBHOBecHE. (AKTOPHI, | GOTOXUMHUYECKUEC  pEaKkIMH. 3.
BJIMSAIOIINE HA CMEIIEHUE PAaBHOBECUS Astokaranus. 4. epMeHTaTUBHBIN
KaTaJus. Wuruduropsr 1
XMMHYECKOTO Mporecca.
5.®a30BbIe paBHOBeCHS.
OO6parrumbie peakuu B
OHMOJIOTHYECKHX CHCTEMAX.
8 Tema 8 1.TenmoBbie 3(h(peKTH XMMHIECKIX
DHepreTuka u HampaBJieHHe | peakuui. TernaoeMKoCTh 0.4
XUMHUYECKUX PEaKITHi 2. CBoOOHAS M CBSI3aHHAS YHEPTHS ?
CHCTEMBI.
9 Tema 9 KomuratusHsie CBOMCTBa
PactBopsl. Peakumu, mnporexaromue B | pacCTBOPOB
pactBopax  OOmas  xapaKTepUCTHKA 0.2
pacTBopoB. PacTBOpMMOCTH  BCILECTB. >
Crnoco0bl  BBIp@XEHHS KOHLEHTPALUU
PacTBOpOB.
10 Tema 10 1.3akoH pazbasienus OcTBanba.
Teopus SNEKTPOIUTUYECKOH | 2. IIporonutuueckas  Teopus 0.5
JUCCOLAALUN. ONEeKTPOIUTHI u | bpencrena-Jloypu. ’

HEDJICKTPOJINTEL. Honneie YPpaBHCHUS.

3. Kucnotsl 1 ocHoBanus JIpromnca.




11 Tema 11 1.Bydepnsie cuctemsl
Wonnoe mnpousBenenue Boxel, pH. | 2.3HadeHne THIOpOIM3a COJeH B
Meroast onpenenenus pH Tmaponus | npupoze, OBITY, 1
coJieit CEJIbCKOXO035CTBEHHOM

MIPOU3BOJICTBE.

12 Tema 12 1.OKucanuTenpHO-
OKHCIUTENFHO-BOCCTAHOBUTEIILHBIE BOCCTAHOBHTEJIFHBIE IIPOIECCH B
peaxun npupone. DoTocuHTE3, ABIXaHUE,

OpoKeHHE. 1
2.0xucnureabHo-

BOCCTAHOBHTCIILHBIC IIPOIECCH B
MIPOMBIILICHHOCTH: ANEKTPOJIH3.

3aKOHBI JICKTPOIIH3A.

13 Tema 13 1. Knaccudukanus KOMIUIEKCHBIX
KommuiekcHble coeTUHCHHS COCITUHCHUH. 0.5

VYcToiunBoCTh KOMIIIEKCHBIX ’
COEJIMHEHUH B PACTBOPE.

14 Tema 14 Knaccudukanus KaTHOHOB u
Kiaccudpukanus MOHOB Ha | aHUOHOB. JpoOHbIii u 1
aHaNTUTHYeCcKne Ipymnmbl. KadecTBeHHBIC | CHCTEMAaTHYECKHH aHAIW3. AHANN3
peaxknyy Ha KaTHOHBI M AHWOHBI CMeCH KaTHOHOB

15 Temal5s OCHOBHBIE IOHSTHS THTPUMETPHH.
Turpumerpuueckuii  ananu3. Meton | Pacuernsie  ¢opmynsr  Kpusbie
KHCJIOTHO-OCHOBHOT'O TUTPOBAHUA. | TUTPOBaHUs. VHAUKATOPHI.
OKHUCIIUTEFHO-BOCCTAHOBUTEIILHOE Br1bop unmukaTopa s 0.5
TUTPOBAHUE. TUTpOBaHUS. MeToJ ’

HeHTpanu3aluu
[MepmaHTaHATOMETPHSL.
WNonomerpus. buxpomaromerpus

16 Temal6 Aprenrometpusi. Metoa Mopa.
Turpumerpudeckuii aHanmu3. | Meron @onbrapaa
OcaauTensHoe THTPOBAHHE u | KoMmnekcoHOMeETpHS. 0,5
KOMIUIEKCOHOMETPHS Kommnexconsl. O01mas )KeCcTKOCTh

BOJIBI

17 Temal?7 Ilorenunomerpus doTtomeTpusl.

DU3UKO-XUMHUECKHUE METObI aHAIIN3a Xpomarorpadus 1
Hrtoro no qucouruinge

6. YueOHO-MeTOaMUYeCKOe M HH(POPMALMOHHOE 0O0ecnieYeHHe TUCHUILINHBI

6.1 OcHoBHasi yueOHasi IMTEPATYPA, HEOOXOAMMASA JISI OCBOEHUS U CHUNINHbBI

1. Kimoxsuna E.1O., be3psaun C.I'. O6mas u Heopranndeckas xumus. Kype nekiuii [Tekcr] : yaeOHOE
nmocobue / E. 10. KnwkBuna, C. I'. Be3psaauH. - 2-¢ uzn. - Opendypr : M3narensckuii nentp OI'AY, 2013. — 340 c.
2. Kimoxsuna E.1O., be3psnun C.I'. OcHoBbl aHanmuTudeckor xumun. — Openoypr OTAY. —2016. — 296 c.

6.2 lonotHuTeIbHAsT  y4eOHasi JMTepaTypa, Heo0OXogumasi JJsi  OCBOCHHS
AUCHMILTUHBI

1 Kuasses J.A., Cmaperun C.H. Heopraunueckas xumust. 3-e u3a. ucnp., M.: Jlpoda, 2005.
I'munka H.JI. O6mias xumust. — M. «Muaterpan-IIpeccey. - 2009 r.

3 EropoB B. B. Teoperudeckne OCHOBBI HEOpraHWyeckoil xumuu. KpaTtkuid Kypc st
CTYJIEHTOB CEIIbCKOXO3SIMCTBEHHBIX BY30B [31ekTp. pecypc]. U3n-so HI'AY, 2009, 151 c. —
ObC «Jlanb»

4 T'mmaka H.JIL. 3agauum u ynpaxHeHUs 1o o0mieit xumuu. Y4ueonoe nocoodue. — 2008.

[\

6.3 MeToanueckue yKa3zaHusli JAJs1 00y4alIIMXCHA MO OCBOCHUIO JUCHHUIUVIMHBI U
Apyrue MaTepuaibl K 3aHATHAM
DIIEKTPOHHOE Y4eOHOE MOcoOHe BKITIOYAIOIIEe:




- KOHCHEKT JICKITUH;
- METOJIMYECKHE YKA3aHHUS 110 BHITIOJIHEHHIO JTA0OPATOPHBIX paboT;
- METOIMYECKUE YKa3aHUs 1O BBITIOJHEHUIO TPAKTHUECKUX PaOOT.

6.4 IlepeyeHb y4eOHO-METOAUYECKOTO O0ecniedeHHs VISl CAMOCTOSITeIbHOI PadoThI
00y4JaoIMXCs MO AUCHUIIITHHE

DJeKTpOHHOE yueOHOe MocoOHe BKITI0YAIOIIEe:

- METOJJMYECKUE PEKOMEHIAINH ISl CTYIEHTOB IO CAaMOCTOSITEIILHOU padoTe;

- MCTOANYCCKUC PCKOMCHAANU T10 BBIMTOJIHCHUIO NTHAWBUAYAJIbHBIX JOMAITHUX SaHaHHﬁ;

- METOJJMYECKUE PEKOMEHIAINHU TI0 TIOJTOTOBKE K 3aHSTHSIM;

- METOJJMYECKUE PEKOMEHIAINHU TI0 BBIITOJIIHEHHIO pedeparTos;

6.5 Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX IIPH OCYLECTBICHUHN
o0pa3oBaTeIbHOIO Ipolecca MO AUCHMILIMHE, BKJIOYas IepedyeHb MPOrpaMMHOIO
obecrnieyeHusi 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

JoliTest (JTRun, JTEditor, TestRun), CBumeTenscTBO 0 TOCYAapPCTBEHHOW pETHUCTpaIiuu
nporpamMbl  uii OBM  «Cuctema TtectupoBanus 3HaHuil «JoliTesty» ot 16.06.2009 Ne
2009613178

Open Office Jlunen3ust Ha MpaBO HCIOJIB30BAaHMS MporpaMMHOro obecneueHus Open
Office\Apache, Bepcus 2.0, ot ssuBaps 2004 1.

6.6 Ilepeyenb pecypcoB HMH(POPMANMOHHO-TEJEKOMMYHHUKAIIMOHHON  CeTH
«HTepHET», HEOOXOAUMBIX /11l OCBOEHHUS TUCHUTLTUHBI

1. OBC IPRbooks, www.iprbookshop.ru

2. OBC UsnarenscrBa «Jlanp», www.e.lanbook.com

3. OBC Opaiit, www.biblio-online.ru

7. OnucaHue MAaTepHAJIbHO-TEXHHYECKOH 0a3bl, HEOOX0AMMOM 1JIsl OCYLIeCTBJICHHS
o0pa3oBaTeIbHOIO MpoLecca 1o JUCHUIINHE

Taoauna 7.1 — MarepuajibHO-TeXHHYECKOe o0ecrnevyeHne JJabopaToOpHbIX pa60T*#

HazBanue
TEXHUYCCKUX U
Tema Ha3Banue
Howmep . . Hasganue JJIEKTPOHHBIX
nabopaTopHOil | cenMaIu3UpPOBAHHOM
JIP crernooopy10BaHUs CpEICTB
paboThI nabopaTopuu
oOydeHus u
KOHTPOJIS 3HAHUI
1 2 3 4 5
JIP-1 IIpenmer w 3amauum | YdeOHas ayauTOPHS IS [Ixad BBITSIKHOM. JoliTest
xumun.  OCHOBHbBIE | POBEACHUS 3aHITUI [IpoOupku, ITaTUB JIJIst
MOHSITHSL XUMHU CEMUHAPCKOr0 THIA npoOHPOK. PeakTHBBI. Jd TRI:IH,
JIP-2 OcHoBHBIE ~ KJIacchl | YueOHast ayAuTOpHUs JUIs . JTEditor,
. [Ikad BHITSHKHOM.
HEOPraHUYECKUX NPOBEICHUSI 3aHATHI TestRun),
COCIMHEHUI: OKCHIBI, | CEMUHAPCKOTO THIIA TpoGupicu, mrratus st
oCHOBANMS I;Mcnon,l ’ Ipo6UpOK. PeakTuBEL CeupnerenscTBo 0
: : roCyJapCTBEHHOMN
JIP-3 OCHOBHbBIC KJaccel | YueOHas ayTUTOpHS s
HEOPraHUYECKUX MPOBEICHUSI 3aHATHI [Ikad BHITSHKHOM. perucrpannu
COCIMHEHUI:  COJIM. | CEMHHAPCKOTO THIIA [Ipo6upku, mTaTUB A nporpaMmsbl  JUIs
Cnoco0bl  MoNydeHus poOHPOK. PeakTHBEL. O9BM «Cucrema
U CBOHCTBA TECTUPOBAHUS
JIP-4 Crpoenne aTtoma. | YdeOHas ayuTOpUs AJIs [Ixad BBITSIKHOM. SHAHM
ITepuoanueckas MIPOBEACHUS 3aHIATHI [Ipo6upku, mTaTUB A JoliTest
CHCTEeMa XMMHYECKHX | CEeMUHAPCKOTO THIa npoOHpOK. PeakTHBbI. «olriest oT




3JIEMEHTOB JAN.
Menneneesa
JIP-5 Xumudeckas CBs3b YueOHast aymuTopus IS [Ixad BHITSIKHOM.
MPOBEACHUS 3aHITHI IIpoOupky, mTaTUB IS
CEMHHAPCKOT0 THIIA npoOupok. PeakTuBel.
JIP-6 CrexuoMeTpus YueOHast aymuTopus AJIs [[Ixad BHITSIKHOM.
MPOBEACHUS 3aHITHI IIpoOupky, mTaTUB IS
CEMHHAPCKOT0 THIIA npoOupok. PeakTuBel.
JIP-7 Xumuueckas YueOHast aymuTopus AJIs
kuHeTuka. Karanus | npoBeneHus 3aHATHI
Xumuueckoe CEMUHApPCKOI0 TUIla [Ikad BHITSHKHOM.
paBHOBECHE. IIpoOupku, mTaTUB IS
(aKTOPBI, BIHSIOLINC npoOupok. PeakTuBeI.
Ha CMeIlleHHe
paBHOBECHS
JIP-8 OHepreTrka YuebOHast ayiuTopHs s [Ikad BHITSHKHOM.
XUMHUUYECKHUX peaKlil | MpOBEIACHHUS 3aHATHI IIpoOupku, mTaTUB IS
CEMHHAPCKOT0 THIIA npoOupok. PeakTuBel.
JIP-9 PactBopel. Peakuunu, | YdeOHas ayauTopus IS
MIPOTEKAIOIINE B | TPOBEIEHUS 3aHATHI
pacTBopax OO0mast | ceMUHApCKOTO THTIA
XapaxTepucTika [Ixad BHITSIKHOM.
PacTBOPOE. IIpoOupky, mTaTUB IS
PactBopumocTs
npoOupok. PeakTuBEI.
BemectB.  CriocoOsbl
BBIPAKCHUS
KOHLEHTpaLUU
pacTBOpOB.
JIP-10 | Teopus YueOHast ayTuTOpHs s
JIEKTPOJIUTUYECKON MIPOBEJICHUS 3aHATUI [lIkad) BHITAKHOG,
JIUCCOIMAIINN. CEMHHAPCKOT0 THIIA
DAEKTPOTHTHI u IIpoOupku, mTaTUB IS
MpoOUpPOK. PeakTHBEI.
HEDIIEKTPOIIUTHI.
MoHHbIe ypaBHEHHUSI.
JIP-11 | Uonnoe YueOHast ayTuTopus AJIs
MPOU3BEICHUE BOJBI, | MPOBEACHUS 3aHATUI [Ixad BHITSIKHOM.
pH. Mertoapl | CEeMUHAPCKOTO TUIIA IIpoOupky, mTaTUB IS
onpeaeseHus pH npoOupok. PeakTuBEI.
I'upponus coneit
JIP-12 | OxucaurenbHo- Y4eOHast aytuTOpys s [Tka¢ BBITSIKHOIA.
BOCCTaHOBUTEJIbHbBIE MIPOBEJICHUS 3aHATUI IIpoOupku, mTaTUB IS
peakuuu CEMUHAPCKOI0 TUMA npoOupok. PeakTuBEI.
JIP-13 | KommnexcHsle YuebOHast ayiuTopHs s [Ikad BHITSHKHOM.
COEIUHEHUS MIPOBEJICHUS 3aHATUI IIpoOupku, mTaTUB IS
CEMHHAPCKOT0 THIIA poOupok. PeakTuBel.
JIP-14 | Turpumerpudeckuit YueOHast aymuTOpus IS
aHanms. MIPOBEACHUS 3aHITHI [Ixad BHITSIKHOM.
OcaaurensHoOe CEMUHAPCKOTO TUTIA IIpoOupky, mTaTUB IS
TUTPOBAHHE u npoOupok. PeakTuser.
KOMIIIEKCOHOMETPHS
JIP-15 | ®usuko-xumudeckue | YueOHAsS ayauTOPHS IS [Ixad BBITSIKHOM.
METOIBI aHAJIH3a MIPOBEICHUS 3aHATUH [Ipo6upku, mTaTUB A
CEMUHAPCKOr0 TUMA npoOupok. PeakTuBEI.
T13-1 Knaccudukarms YueOHast ayTuTOpHs s
HOHOB Ha | MPOBEJCHUS 3aHATUHI
aHAJTUTUYECKUE CEMUHAPCKOI0 TUTA [Tka¢ BBITSKHOIA.
TPYIIIBL IIpobupku, mTaTUB s
KauecTtBennsie npoOupok. PeakTuBEI.
peakluuy Ha KaTHOHBI
1 aHHOHBI
113-2 Turpumerpudeckui YueOHast aymuTopus AJis [Ixad BBITSIKHOM.
aHaJu3. Meron | npoBeneHus 3aHATUI ITpoOupku, mTaTUB IS

16.06.2009  Ne
2009613178
Open
Office Jlunenzus
Ha paBo
UCTIOJIb30BaHUS
IPOTPAMMHOTO
obecrnieueHus
Open
Office\Apache,
Bepcuss 2.0, ot
ssHBaps 2004 r.




KHCJIOTHO-OCHOBHOTO | CEMHHAPCKOTO THIIA npoOupok. PeakTuBeI.
TUTPOBAHHSL.
OKHCIUTENBHO-
BOCCTAaHOBMTEJLHOE
TUTPOBAHHE.

3aHATHS JIEKIUOHHOTO THUIA NPOBOAATCA B Y4YEOHON ayAMTOpUM Ui TPOBEICHUS
3aHATUH JEKIIMOHHOTO THIAa C HA0OPOM JIEMOHCTPAIIMIOHHOTO 000PyIOBaHUs, 00ECTIEUNBAIOIIIE
TEMaTUYECKHE WUIIOCTPALlMK, YKOMILJIEKTOBAaHHOW CIEUHaIN3uPOBaHHON MeOembio u
TEXHUYECKUMU CPEACTBAMHU 00YyUEHUSI.

3aHATHS CEMMHAPCKOTO THUIA MPOBOASATCS B YYEOHBIX ayAMTOPUSIX ISl MPOBEIACHUS
3aHATUH CEeMMHApCKOTO THUNA, YKOMIUICKTOBAHHBIX CHEIMAIM3HUPOBAHHOW MeOeNnblo U
TEXHUYECKUMHU CPEJICTBAMU O0yUEHHUSI.

KoHcynpTanum no AUCHUILUIMHE MPOBOAATCSA B YUEOHBIX ayJUTOPUSAX IS TPYIIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAlMM, YKOMIUIEKTOBAHHBIX CHEIHAIU3UPOBAHHON MeOenbio U
TEXHUYECKUMU CPEACTBAMHU 00Yy4EHUSI.

Texkymuit KOHTPOJIb U MPOMEKYTOUYHAS aTTECTALMSI IPOBOAUTCSA B YUEOHBIX ayIUTOPUIX
JUIS  TEKYIIero  KOHTPOJS W TPOMEXKYTOYHOW  aTTecTallid,  YKOMIUIEKTOBAaHHBIX
CHeUaIN3UPOBAaHHON MEOEIbI0 U TEXHUYECKUMU CPEJCTBAMH O0yUYEHUS.

CamocrosTenbHas paboTa CTYI€HTOB IPOBOJUTCS B IMOMEIICHUH JJISI CAMOCTOSATEIIbHOM
paboThl, YKOMIUIEKTOBAaHHOM CIICIIHAIIM3UPOBAHHOW MeOenpio (IMOcagouHble MecTa IS
CTYACHTOB), U TEXHUYECKUMHU CPEJCTBAMU OOYyUEHHS M OCHAILIEHHOM KOMIIBIOTEPHON TEXHUKOM
(mepcoHanbHBIE KOMIIBIOTEPHI, YYEOHO-METOAMYECKHE MOCOOUS, KOMIUIEKC JHIIEH3MOHHOTO
IPOTPaMMHOT0 OOECTeYeHHs1) C  BO3MOXKHOCTBbIO TofkmoueHus k cetu HWutepuer (OBC
"FOpaiit", [IPRbooks, OOO "U3nmarensctBo Jlanp", HammonanbHas 35ekTpoHHas OMOIMOTEKa) U
JOCTYTIOM B 3JICKTPOHHYIO 00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

OueHoyHble Marepuaibl JUIsl MPOBEAEHUS TEKYLIErOo KOHTPOJIA U MPOMEKYTOUHOU
aTTeCTAIlMy 00YJarONUXCs M0 TUCHIUILINHE TIpeAcTaBieHb! B [Ipunoxxenun 6.

[Tporpamma paszpaborana B coorBerctBur ¢ ®I'OC BO mo HampaBiieHHIO MOATOTOBKH
35.03.04 «ArpoHoMHsI», YTBEpKIEHHBIM IpUKa3oM MuHuctepcTBa o0pa3oBaHus u Hayku P® ot
4 nexabpst 2015 r. Ne 1431.
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