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1. lean ocBoOeHNS JUCIUILINHBI (MOIYJIs1)
OCHOBHBIMU IeJIIsIMHU OCBOCHUA OUCITUITIIMHBI (MOI[y.]'I?I) ABIIAKOTCA:
- IPUOOPETEHHE TEOPETUYECKUX 3HAHUH, HEOOXOIUMBIX sl (POPMHUPOBAHUSI OCHOBHBIX TOHS-
TUWA B3aUMOCBSI3U CBOP'ICTB, CcoCTaBa W CTPOCHHA MOJICKYJI BEIICCTB, UX I/IIICHTI/I(l)I/IKaI_II/II/I;
- pa3BUTHE y CTYACHTOB JMYHOCTHBIX KayecTB, (OPMHUPOBAHUE OOLIEKYIBTYPHBIX U 00-
H_Iel'[pO(bCCCI/IOHaJ'IBHLIX KOMHGTGHHHﬁ.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOorpaMmbl

JuctmiuimHa «XWUMHUST HEOpPTaHWYeCKass W aHAIWTUYecKas» OTHocuTcs K bioky 1.
Jucuurumnel (Moaynu) Obs3arenbhas yacts (51.0.06).

«XuMHsI HEOpraHW4YecKass W aHAJUTHYEeCKas» SBISIETCS OCHOBOIOJATAIOIICH ISt
W3YYCHUS TOCICAYIOMUX TUCIHIUINH: «XUMHUs OpraHudeckasy», «Du3Honorus u Onoxumus
pactenuii», «llurtanue u ynobpeHue cagoBbIX KylbTyp», «CHUCTEMBbI 3aIIUTHI IJI0JOBBIX KYIb-
Typ», « HAPOTEXHUYECKAS MEITHOPALIHS.

3. [InaHupyeMble pe3yJbTaThl 00YUeHHs MO TUCHUILINHE (MOTYJIIO),
COOTHECEHHbIE € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHUsI 00pa30BaTe/bHOII

NPOrpamMMmblI
OcBocHHE TUCIUTUIMHBI HAITPABJICHO HA (DOPMHUPOBAHKE CIICIYIOIIMX KOMIICTCHIIHIA:
YK-1 — CnocobeH oCymecTBIsITh MOUCK, KPUTUUECKUI aHalu3 U CUHTE3 UH(OpPMAIIHH,
MPUMEHSATHh CUCTEMHBIN TTOIXO0/ JIJISl PEIICHUsI TOCTABJICHHBIX 33124
OIIK-1 — CnocobeH pemiaTh TUIOBbIE 3a/1a4H MPOo(deccHnoHaNbHOM eATeIbHOCTH Ha OC-
HOBE 3HAHUN OCHOBHBIX 3aKOHOB MAaT€MAaTHMUYECKHX M €CTECTBEHHBIX HAyK C MPUMEHEHHEM HH-
bopMaIrmOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

Konun Kputepuu onieHrBaHus pe3yabTaTOB 00yUEHHS
HanMeHOBaHue Koj M HaUMEHO- HU3KUH (10-
YHHUBEPCAIbHON | BaHWE MHJUKA- MOPOTOBBIH,
KOMIICTCHIIMU | TOpA JOCTHIKE- | KOMIICTCHLIMS o o
MOPOTOBBIN 0a30BbIi .
HUS YHUBEpP- He chopMuUpo- MPOJIBUHYTHII
CaJIBHBIX KOM- BaHa)
MEeTCHIUHI
Kareropus yHuBepcanbHbIX KoMneTeHIuH - CHCTEMHOE U KPUTUYECKOE MBIIIJICHUE
YK-1. N-1yx1 — He wmoxer Cnabo Xoporo OTanaHOo
Criocoben AHalu3u-  @HAIU3UPOBATH | AHAIU3UPYET | AHAIU3UPYET aHAIU3UPYET
OCYHIECTBIATh [pyeT  3ajady, pajady, Bblae- | 3aJady, Bbl- | 3a7a4y, BbLAe- | 3a1a4y, BbI-
MOUCK, KpPUTH- BBIAEISSA ee 1151 ee Oa3zoBble | Aensis ee Oa- | naa ee Oazo- | mensis ee Oa-
YecKuil aHaiu3 [0a3oBbIe CO- COCTaBIIAIOIINE, | 30BBIE CO- | BBIE  COCTaB- | 30BbIE co-
U CHUHTE3 WH- CTABIIAIONIME, [HE  OCYIIECTB- | CTABJIAIONINE, | JIAIOIIME, XO- | CTaBJIAIOLIUE,
¢dbopmarumy, OCYIIECTBIISIET [1€T JEKOMIIO- | cmabo  ocy- | polio OCy- | OTJIMYHO
MPUMEHATHh CH- [IEKOMIIO3UIUIO BULHUIO 337]a4d | IIECTBIISIET LIECTBIISET Jie- | OCYILLECTBIIS-
CTEMHBIM TIOJI- Bajayu JIEKOMIIO3M- | KOMIIO3UIIMIKO | €T JEKOMIIO-
X0 JJis perie- LHUIO 337]a4 | 3aJ1a4K 3UIUIO  3aja-
HUS TIOCTABJICH- 9u
HBIX 33/1a4




N-2yx1 — He wMoxer Heno- Hocrarou- Vememno

Haxoaut u HaxoauTsb U | CTaTO4YHO HO OBICTPO HAXOIUT u
KPUTUYECKH  KPUTHYECKU YeTKO Haxo- | HaXOJIUT U KPUTHYECKU
aQHAIM3UPYET  @HAJIU3UPOBATH | IUT U KPUTHU- | KPUTUYECKU  [AHATU3ZHPYET
unpopmanuo, MHGOPMAIUIO, | UECKU aHANU- | aHAM3UPYET  MHQPOpMAIIHIO,
HEOOXOMMYIO HEOOXOMUMYIO | 3UpPYeT  HWH- | UHPOPMAIIUIO, HEOOXOIUMYIO
JUIS  peLIeHUs i peuieHus | popMaiuio, | HEOOXOOUMYIO |1l peLIeHUs
MOCTABIICHHOW [MOCTaBJICHHOW | HEOOXOH- Ul PElIEHUs TOCTaBJICHHOMN
3a/1a4i. BaJlauH. MyI0 JUIsl pe- | IOCTaBJICHHON [a/layi.

HIEHUST  TO- | 33Ja4H.
CTaBJICHHOM
3a/1auu.

N-3yk1 — He wmoxer Cnabo Hocrarou- VYcnemr-
PaccmarpuBa- | paccMOTpeTh  paccMarpuBa- | HO OBICTPO | HO paccMmart-
€T BO3MOJKHBIE | BO3SMOXKHBIE €T BO3MOXHbBIE | paCCMAaTPUBAET | PUBA€T BO3-
BApUAHTHI pe- | BAPUAHTHI pE- BAPUAHTHI BO3MOYKHBIE MOXXHBIE Ba-
IIeHUs 3aJauM, | IIeHUs 3aJlaydl pelIeHHUs] 3a- | BAPUAHTBI pe- | pUaHThl  pe-
OIICHMBAs WX | U OLCHUTh HX [1a4¥, YTOOBI | IMICHUS 3a/JayH, | IEHUs 3aja-
JOCTOMHCTBA U | JOCTOMHCTBA M OLEHUTh  HX | YeTKO OLIEHU- | Ud, OI[CHUBAs
HEJIOCTATKH. HEJIOCTaTKU.  |TOCTOMHCTBA U | Basl MX JIOCTO- | UX JOCTOWH-

HEJOCTaTKU. WHCTBA W He- | CTBAa U HEJIO-
JIOCTaTKH. CTaTKH.

N-4yx1 — He wmoxer Henocra- JlocTatou- OueHb

['pamoTHO, | TPaMOTHO, JIO- TOYHO rpa- | HO TPaMOTHO, [[PaMOTHO,
JIOTUYHO, ap- | TMYHO, apry- MOTHO, J0- | JIOTUYHO, ap- [IOTMYHO, ap-
TYMEHTHPOBA- | MEHTHPOBAHO [TMYHO, apry- | TYMEHTHPOBA- [yMEHTHUPOBa-
HO ¢dopMupyeT | chopMUPOBATH MEHTUPOBAHO | HO QOpMHUpPYET HO GOpMUPYET
coOCTBEHHbIE | cCOOCTBEHHbIE |[popmupyeT cOOCTBEHHBIE  [COOCTBEHHBIE
CYXKICHHS W | CY)KIEHUS U |COOCTBEHHBIE | CY)KIIEHUS U [CY)KIEHUS W

ouenku. Or-
auyaer (paxThbl

OLICHKU. He
oTaMYaeT Qax-

CY)KIEHUA U
oneuku. Crna-

OLIEHKHU. XO-
poLIO OTInYa-

OLICHKH.
bsicTpo oTHH-

oT MHEHHH, | Tl OT MHEHHH, 00 oTinyaer | €T ¢GakThl OT [MaeT QakThl OT
HHTEpIpeTa- uHTEprpeTa-  (haKThI OT | MHEHUW, WH- MHEHUM, WH-
LM, OUEHOK M | Wi, OIIEHOK W MHEHWM, WH- | TEpOpETalnid, [TepIpeTaLUn,
T.I. B paccyX- | T.A. B pacCy- TEpHpeTauuid, | OEHOK M T.JI. OLEHOK MU T...
JEHUSIX IPYTUX | A€HUSAX JPYTUX OLEHOK U T.JA. | B pacCyxkne- B  paccyxie-
Y4aCTHUKOB YYaCTHUKOB B  pacCcyxie- | HUX JIPYTUX HUAX JPYrUX
JEATEIIbHOCTH | AEATENbHOCTH [HUAX JIPYTHX | yYaCTHUKOB Y9aCTHUKOB
[Y4aCTHUKOB JIEATENBHOCTU  [IEATEIIBHOCTH
MeATeIbHOCTH
N-5yx1 — He wmoxer Cmaabo Xopouio VYcmen-
Onpene- ONPEACNUTh U | ONPEACIISIET U | ONpeNeNIsieT W | HO  OIpeJe-
JIIET U OLICHU- | OUCHUTh  IO- | OLEHUBAET OLICHHUBAET IO- | JIIET U OLe-
BaeT TOCHEA- | CIEACTBUS MOCTEACTBUS | CIEACTBUS HHMBaeT I0-
CTBHS BO3- | BO3MOXHBIX BO3MOKHBIX | BO3MOXKHBIX CJIe/ICTBUS
MOXHBIX  pe€- | pEIIEHUA 3a- | pelIeHUH 3a- | pelIeHu  3a- | BO3MOYKHBIX
LIEHUH 3a/1ayul. | Ja4H. Jlayi. Jlayi. peleHuin 3a-

Jayu.

Kapts1 obmienpodeccrnonanbHbl KOMIETEHIHA




OIIK-1.

Cnocoben
pelars  THUIIO-
BbIE 3a7a4u
npodeccuo-
HaJIbHOW  Jies-
TEJIBHOCTH  Ha
OCHOBE 3HaHUM
OCHOBHBIX  3a-
KOHOB Marema-
THYECKHX, €CTe-
CTBEHHOHAYY-
HBIX W o0ure-
mpodeccuo-
HAJIBHBIX  JIMC-
[UIUIMH C TIpH-
MEHEHUEM HH-
(hopMaImoHHO-
KOMMYHHUKAI[H-
OHHBIX TEXHO-
JIOTHi

WT-1onk1

Ucnonp3y-
€T OCHOBHEIC
3aKOHBI  €CTe-
CTBEHHOHAYY-
HBIX  JUCLH-
IUTMH I pe-
IIEHUs CTaH-
JTApTHBIX 3a/1a4
B o0jlacTu ca-
JIOBOJCTBA

He wmoxer
HCIIOJIb30BATh
OCHOBHEIE 3a-
KOHBI ecre-
CTBEHHOHAYY-
HBIX JUACLIH-
IUIMH I pe-
IICHUA CTaH-
JTAPTHBIX 3a7a4
B o0jlacTu ca-
JIOBOJICTBA

Cnabo
UCTIONB3YeT
OCHOBHBIE
3aKOHBI €CTe-
CTBEHHOHA-
YYHBIX JOnucC-
OHAIUIAH IS
peuienust
CTaHIaPTHBIX
3a1a4 B 00-
JJACTH  CaJIo-
BOJICTBA

Xopouio
UCIIONIB3YET
OCHOBHBIC 3a-
KOHBI ecre-
CTBEHHOHAYY-
HBIX JUACLIH-
IUIMH I pe-
HICHUA CTaH-
JAPTHBIX 3a7a4
B oOJylactu ca-
JIOBOJICTBA

Vcneni-
HO HCIIOJIB3Y-
€T OCHOBHBIE
3aKOHBI €CTe-
CTBEHHOHA-
YYHBIX ancC-
UMIUIAH IS
pemenus
CTaHIAPTHBIX
3aJa4 B 00-
JIACTH  CaJo-
BOJICTBA

B pe3ynbraTe 0OCBOCHHS TUCIUIUIMHBI (MOAYJIs) 00yJaromuiics JOMKEH:

3HaTh:

- OCHOBBI CTPOCHHA aTOMOB 1 MOJICKYIJI
- OCHOBHBIC 3aKOHBI €CCTCCTBCHHOHAYYHBIX JUCHUIIINH B HpO(l)eCCHOHaﬂLHOﬁ JACATCIIBHOCTH,
- OCHOBBI TCOpUU XHUMHUYECKOH CBSI3HU B COCAMHCHUAX PA3HBIX TUIIOB;

- OCHOBBI CTPOCHUA BCUICCTBA B KOHACHCUPOBAHHOM COCTOSHHUH,

- OCHOBBI XUMHYECKON TEPMOAUHAMUKH;
- METOJbl ONIMCAHUS XUMUYECKUX PAaBHOBECUH B PACTBOPAX AJIEKTPOIUTOB ;
- TUAPOJIU3 COJIEH;
- OCHOBBI XMMHUYECKON KHHETHUKH,
- XMMUYECKHUE CBOKCTBA DJIEMEHTOB pa3nuuHbIX rpynn [lepuoanyeckon cucremsr .M.

MeHaeneeBa U UX COSIMHCHUM;

- OCHOBBI OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ;
- CTPOCHUC U CBOMCTBA KOMILIEKCHBIX COCIUHEHUIA.

YMmerh:

- OIIPEAECIIATH 110 CIIPABOYHBIM JAHHBIM DHEPreTUYECKUE XapPAKTEPUCTUKU U T'€OMETPUIO
MOJIEKYJI, TEPMOJMHAMHUYECKHE XaPAKTEPUCTUKN XUMUUECKUX peaklnii, BelnuuHbl pH 1
XapaKTEPUCTUKH TUCCOLUALUU DIIEKTPOIIUTOB,;
- IPOU3BOJIUTH PACUEThl KOHIIEHTPALMU PACTBOPOB PA3IMYHBIX COCIUHEHHNH |
- UCTOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCIUILINH B PO eCCHOHATbHON

ACATCIIBHOCTH, IPUMCHATH MCTOABI MaTEMATHYCCKOI'O aHajin3a U MOACIIMPOBAaHNA,

TCOPCTUUCCKOTO U SKCIICPUMCHTAJIIbHOT'O UCCICIOBAHUSA

Baagern:

- mpueMaMu 0e30macHOl paboThl B XUMUYECKOW 1a00paTopu;
- CIMIOCOOHOCTBIO K CAaMOOPTaHU3AIMH H CaMOOOpa30BaHUIO.

3.1. MaTpuua cooTHeceHHsI TeM/pPa3aes0B y4eOHOM TUCIMILUIMHBI (MOAYJIAA) U
(opMupyemMbIX B HUX YHHBEPCAJbHBIX U 001IeNPO(eCCHOHAIBbHBIX KOMIIe-
TeHIUM




Pa3gensl, TeMBI TUCIUTLINHEI Kommnerennun
VK-1 | OIIK-1 | Oomee konuue-
CTBO KOMIIETEH-
805054
Pa3nen 1. OcHOBHEIE ITOHATHS U 3aKOHBI XUMUHU. DKBU- + + 2
BaJICHT.
Paznen 2. Ctpoenue aroma. [leproanyueckuii 3akoH U + + 2
MIEPUOINYECKAsi CUCTEMa XMMHYECKUX 2JIEMEHTOB.
Pasnen 3. PeakumonHas criocoOHOCTh BEIECTB. XUMHU- + + 2
YyecKas CBS3b.
Paznen 4. Xumunueckas kunetuka. CKOpOCTh XUMUYE- + + 2
CKHX pEaKklMii U METOIbI €€ PETYIMPOBAHMUSL.
Pazyen 5. Xumudeckoe u Ga3zoBoe paBHOBECHE. + + 2
Paznen 6. DHepreTnka XMUMHYECKUX MPOIECCOB. + + 2
Paznen 7. XuMnueckre CUCTEMBI: PaCTBOPBI, TUCHEPC- + + 2
HBIE CUCTEMBI.
Pazpnen 8. KommaekcHbIe COeqUHEHUS. + + 2
Paznen 9. OKuCIUTENBHO-BOCCTAHOBUTEIBHEIE CBOI- + + 2
CTBAa BEIIECTB.
Paznen 10.91eKTpOXMMUYECKUE CUCTEMBI. + + 2
Pa3nen 11. HemeTamnbel ¥ UX COEAUHEHUSA + + 2
Paznen 12. MeTanabl 1 UX COEIUHEHHUS. + + 2
Paznen 13.Xumudeckas uaeHTU(UKAIUSA: KAa4eCTBCH- + + 2
HBIA W KOJIMYECCTBECHHBIN aHAIN3.
Paznen 14. ®usnyeckue u PU3NKO-XUMUYECKUE METO- + + 2
JIBI aHAJIN3a BEIECTB.

4. CTpyKTypa ¥ cojiepKaHue TUCHUUILUTHHBI (MO1YJIs1)
OO0m1as TpyA0€MKOCTh AUCIIUIUIMHBI COCTABIISIET 3 3a4eTHBIX enunuil, 108 akaa. gacos.

4.1. O0beM TUCUMILIMHBI U BUAbI Y4e0HOI pa0d0ThI

KomnuectBo akazn. yacos

10 OYHOU 10 3a0YHOH
Bun 3anstuit dbopme 00y- | dopme 0Oyue-
YeHUS HUS
1 cemectp 1 xkypc
OO61ast Tpy10€MKOCTh TUCIUTITHHBI 108 108
KonTakTHas pabota o0ydaromuxcs ¢ npenojaBaTesieM, T.4. 48 12
AyAUTOpHBIC 3aHATHSI, U3 HUX 48 12
JICKIINU 16 4
71a0b0paToOpHBIE PaOOTHI 32 8
CamocrosTenbHas paboTa 00yJaroumxcs, B T.4. 33 87
nmpopaboTka y4deOHOro MmaTepuaja 10  JUCHUIIINHE
(KOHCHIEKTOB JIEKIMH, y4eOHHMKOB, MaTepHaJiOB CETEBBIX 10 60
pecypcoB)
Brinonnenue nHANBUYaNbHBIX 3aJaHUN 10 20
MOJrOTOBKA K CAAYE MOAYJIS 4 7
KonTtposb 27 9
Buj uToroBoro KOHTpOJIS 9K3aMeH 9K3aMeH




4.2. Jlekuun

O0BeM B akal. gacax

N dopmupyembie
No Paznen nuctumnauabl (MOAYJIsS), TEMBI JICKITHMA oHHad 3a0HHad PMUPY
¢dopma ¢dbopma KOMIIETCHITUH
o0y4eHusi | oOydeHus
1 | OcHOBHBIE TOHATHS M 3aKOHBI XUMUHU. DKBUBA-
JICHT.
1.1. OcHOBHBIE TTOHATHS U 3aKOHBI XUMUH. VK-1; OIIK-1
1.2.OKBUBAJICHT. VK-1; OIIK-1
2 | Crpoenue atoma. [lepuoanueckuii 3aKoH U T1e-
pUOANYECKasi CUCTEMA XUMHUYECKUX JIEMEHTOB.
2.1 Crpoenue atoma. [lepuoauueckuii 3aK0H U 1 0,5 YK-1; OIIK-1
MepUONYECKasi CUCTEMa XUMHYECKUX JIEMEH-
TOB.
2.2 Ilepunoanveckuii 3aKOH ¥ IEPUOANYECKAs CH- VK-1; OIIK-1
CTEMa XMMHUYECKUX JJIEMEHTOB
3 | PeakimonHass crocOOHOCTh BEIIECTB. XHUMHYE-
CKasl CBSI3b
3.1 PeaknuonHas criocOOHOCTE BEILECTB. 1 VK-1; OIIK-1
3.2 Xumudeckas CBI3b VK-1; OIIK-1
4 | Xumnueckas kuHetuka. CKOpPOCTh XMMHUYECKUX
peaxkiuii 1 METObI €€ PEryIUPOBAHMSL.
4.1 XuMu4decKass KHHETUKA. 1 VK-1; OIIK-1
4.2 CKopOoCTh XUMHUYECKHUX PEAKIUNA U METOIbI € 0,5 VYK-1; OIIK-1
peryjaupoBaHusl.
5 | Xumuueckoe u (pazoBoe paBHOBECHE.
5.1 Xumuyeckoe paBHOBECHE. 1 VYK-1; OIIK-1
5.2 ®a30BOE paBHOBECHE. YK-1; OIIK-1
6 | DHepreTHka XMMHYECKHX TPOIIECCOB.
6.1 DHepreTrKa XUMHUYECKUX TIPOLIECCOB. 0,5 0,5 VYK-1; OIIK-1
7 | XuMUYeCKHe CHUCTEMBI: PAcCTBOPHI, TUCIIEPCHBIC
CUCTEMBI.
7.1 X¥MU4YeCKHe CUCTEMBI 0,5 VK-1; OIIK-1
7.2PacTBOpBI, TUCTIEPCHBIE CUCTEMBI. 1 0,5 VYK-1; OIIK-1
8 | KoMmirekcHble coeauHEeHus.
8.1 KoMmmiekcHbIe COeTUHEHH. 2 VK-1; OIIK-1
9 | OKuCIUTETHHO-BOCCTAHOBUTENBHBIE  CBOWCTBA
BEIIIECTB.
9.1 OkucIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiuu | 1 0,5 VK-1; OIIK-1
10 | DAEKTPOXMUMHUYECKHUE CUCTEMBI.
10.1 DAEKTPOXUMHUECKUE CUCTEMBI. 1 YK-1; OIIK-1
10.2 Dnextponu3 VYK-1; OIIK-1
11 | HemeTtaminl 1 BX COEQUHEHUS
11.1 HemeTamisl 1 VYK-1; OIIK-1
11.2 CoenpiHEHUST HEMETAILIIOB VK-1; OIIK-1




HEIX COEIUHEHUH.

pactBop NH4Fe(SO,), -6H0,
pacTBOpP THAPOKCHAA HATPHS;
pacTBOp xjopuja Oapust; pac-
TBOp pOAAHUJA AaMMOHWUS,

12 | MeTtajuibl 1 UX COEIUHEHUS.
12.1 Meraiibl 1 VK-1; OIIK-1
12.2 CoennHeHus METAILIIOB 0,5 VK-1; OIIK-1
13 | Xumudeckas UACHTUDUKAIMS: KAaYSCTBEHHBIA H
KOJINYECTBEHHbIN aHAJIU3
13.1 Xumuieckasi uieHTU(UKALINS: KAa9eCTBEH- 0,5 0,5 VYK-1; OIIK-1
HBIM aHalIN3
13.2 Xumuyeckasi HACHTUDUKAIIHS: KOJTNYe- 0,5 VK-1; OIIK-1
CTBEHHBIN aHaJIHU3.
14 0,5 VK-1; OIIK-1
14.1 ®uznyeckue METO bl aHATN3a BEIIECTB. 05
14.2 ®us3uko-xuMHYECKHE METOAbI aHamu3a Be- | 0,5 ' VK-1; OIIK-1
IECTB.
Bcero 16 4
4.3. [IpakTn4yeckne 3aHATUA HE IPETYCMOTPEHBI
4.4. JlabopaTopHblie padoThI
O0beM akaj. 4a- Dopmu-
Ne COB pyembie
pas- OHHasA 3a04- n1abopaTopHOE 000pyI0BaHHE KoMIIe-
nena HauMenoBanue 3aHaTus (l)opMa Had 1 MaTepHraJibl TCHIMH
(te- oOyue- | ¢dopma
Mbi) HUS 00y-
YCHUA

1 Texnuka 6€30MacHOCTU MPHU 2 0,5 | ycraHOBKa Il ONpEAENEHHs MO- VK-1;
paﬁOTe B XUMHWYECKOU IJia- JISIpHOﬁ MAacCChbl JKBUBAJICHTa MeE- OIIK-1
GopaTopun. Tajla, COCTOAmas M3 OMIOPETKH,
DKCIEPUMEHTANBHOE  OIIpe- BOPOHKHM, TPOOUPKU M INTATHBA;

JIeJIeHe SKBUBAJICHTA HEH3- TepMomeTp; Gapomerp; Groperka,
BECTHORO METAILIA 3anonHeHHas 1H. pactBopom HCI,
naBecku metauios (Mg, Cd, Zn).

7 [TpuroToBieHne pacTBOPOB 2 0,5 | Konba na 100mm; mepubiii mu- | YK-1;
3a/IaHHOM KOHIIEHTPAIUH muHAp  Ha 250w, apeomerp; | QOITK-1

cynmbar aMMOHHS WM HUTpPAT
aAMMOHUs.

8 OKCIIEpUMEHTANIBHOE ~ HU3Y- 4 0,5 [MItatuB ¢ mpubopaMu, HIHHJD VK-1;
YEHUE NPOLIECCOB DJIEKTPO- Ha 25 M, pactBop ruppokcuma | OITK-1
JIMTHYECKON AUCCOIUAINT 1 HaTpusd;, pacTBOp Q)CEIOH(bTaJ'IeI/I—
rHI[pO.HPI?»a COﬂeﬁ. Ha; pacTBOp yKCé’CHOI/I KHCJIOTHI,

KpUCTaJLIMYCCKUN aleTar aMmMo-
HWsI; PaCTBOP METHIIOpaHXa, IIU-
II€TKa Ha SMJ'I; YHUBCPCAJIbHBIC
WHANKATOPHBIE OyMaXXKd; pac-
TBOp cyib(ara amrOMUHHA, pac-
TBOp ancTtata aMMOHHMH.

9 DKCHNEPUMEHTAILHOE  U3Y- 4 0,5 | mratuB c mnpobupkamu; 1u- | YK-1;
YCHUE CBOMCTB KOMILIEKC- auHAp Ha 25Mi; cnuproBka; | OIIK-1




pactBop Ks[Fe(CN)s]; pactBop
cynedarta xenesza (I1); pacrBop
Fes[Fe(CN)e]

10

OKCIIEpUMEHTAIBHOE  U3Y-
YEHHUE OKUCIIUTEIILHO — BOC-
CTaHOBUTEJBHBIX  IpoOLEC-
COB.

0,5

MTaTUB C MPOOUpPKAMH; pac-
TBOp cynabdara meau (I1); pac-
TBOp Cyib(]ara IIHKA; pacTBOP
Ks[Fe(CN)s]; 2  Kene3HBIX
rBO3/I1 MUIMETKH Ha 2MJI pac-
tBOpel: KMnO,4, HySO4, KJ,
FeSQOy,, FeCI3

VK-1;
OIIK-1

11

OKCIEpUMEHTAIIbHOE ~ HU3Y-
YeHHE CBOMCTB TaJIOTCHOB,
CEphI U UX COCTMHEHUN.

0,5

IITaTUB C IPOOUPKAMU; pac-
TBOp (yKCHHA; pacTBOp OpoMm-
HOM BOJIbI; 2H. pacCTBOP TUJI-
pokcua HaTpus; 1H. pacTBOp
CEPHOM KUCIIOTHI, MTUIETKH,
WHAUKATOpHas Oymara, 2H.
pactBopsl KCI, KBr, KJ, Ag-
NO3, HNO3, koHI1. pacTBOp
aMMHaKa, CepHas KUCJIO0Ta,
OeH30I1, pacTBOP KpaxMaJibHO-
ro KJercTepa (CBEKEIPUTo-
TOBJIEHHOTO), XJIOpHas BO/JIa,
OpoMHas BOJIa, HOJIHAsI BOJIA

VK-1;
OIIK-1

11

OKCIEpUMEHTAIbHOE  U3Y-
YEHHWE CBOWMCTB HEMETANIOB
IV-V rpynmel u ux coenu-
HEHUH.

0,5

IITaTHB C TPOOUpPKAMH, JIaK-
MycoBasg Oymaxkka, 2H. pac-
TBOp cyib(ara aMMOHHUS, 2H.
pactBop NaOH, 2H. pacTBopsI
FEC|3, A|2(804)3, MgC|2,
NH,OH.MeTamnsl IMHK, MElb,
KeJe30, 0J0BO, KOHII. a30THas
KHCJIOTa, 2H. pacTBOp a30THOU
KHCJIOTBI

VK-1;
OIIK-1

12

OKCHNEPUMEHTAIbHOE  U3Y-
YeHUE CBOICTB aKTUBHBIX
METAJJIOB U UX COeIMHEHNH.

0,5

HITaTUB C MPOOMPKAMHU, KOHIIL.
pacTBOpBI COJIEM HaTpHsl, Ka-
JUs, KOHII. COJNIAHAs KHUCIIOTa,
CTEKJITHHAs TajlouKa ¢ BIIAsH-
HOW MPOBOJIOKOW, CIUPTOBKA,
ATIOMUHUEBAs CTPYKKA

VK-1;
OIIK-1

12

OKCHNEPUMEHTAIIbHOE  U3Y-
YEHHE  CBOWCTB MEPEXOI-
HBIX METAJUIOB U UX COEIU-
HEHUMH.

LITaTUB C IPOOUPKAMHU; 2H.
pactBopbl cyibdara meau (11),
MOJIUAA KaJIHsl; KpaXMalbHbIH
kieictep,happopoBblii TH-
reiib, acOeCTUPOBaHHAS CETKa,
CIUPTOBKA, JJAKMycoBas 0y-
Maxka, 0,5H. pacTBOp HUTparTa
HaTpusd, KOHII. paCTBOp TUJI-
pOKcHIa HAaTpUs, IMHKOBAs
1bUTb, 30% pacTBOp IIETOYH.

VK-1;
OIIK-1

13

Onpenenenne coaepKaHust
conerr xeneza (llI) B pac-
TBOpaxX METOJOM T'PaBUMET-

MTAaTUB C TPOOHMPKAMH,K0I0a
Ha 100mm; 250Mi;MepHBIA ITH-
JIUH]IP, TUTJIN, IUTUTKA, BOPOHKH, (1

VK-1;
OIIK-1




pUYECKOro aHaiansa JBTPBI, PACTBOPHI COJICH XKenes3a
13 OrmpenenieHne KUCIOTHOCTH 4 oroperku, mumetkn Ha 10 mu, | YK-1,
IUIOIOB U OBOILEW METOIOM MepHbie KojiObl Ha 50mur u Ha | OIIK-1
AJKaJTUMETPUYECKOTO  THT- 250my1, KOHUYECKHEe KOJObI JIs
pOBaHUS TUTpOBaHUsA, crakanbl Ha 200
MJI, OroKChl wiH (appopoBbie
Yallk¥, ITaTUBBI, TEXHUYE-
CKHE€ U aHAIMTUYECKUE BECHI,
BOJIsTHAsE OaHs, (UIIBTPBHI.
14 DOTOKOJIIOPUMETPUUECKOE 2 MepHble KonObl Ha 50 mu, mu- | YK-1;
omnpezesieHue CcoJed Meau etk Ha 25 mia, 20 ma, 15 M, | OIIK-1
(I B pactBOpE. 10 M, 5 miau 1 M, KIOBETHI
(1 cm),®DK — 56M, mMumim-
MeTpoBasi Oymara, Mapist WIH
OUWHT.
NTOI'O 32 8

4.5. CamocTosiTesibHAs pad0Ta 00y4AKOIIUXCS

OO0beM akaj. 9acoB
Paznen aucunmim- .
At et Bun camocrositensHOM paboTh
HBI (TeMa) OYHast 3a09Hast
¢dbopma ¢dbopma
oOyueHust | oOyueHUs
npopaboTka y4yeOHOTO MaTepHualia Mo AUCLIUIIINHE 4
Pazpnen 1. OcHoB- N
(KOHCTIEKTOB JIEKLIUH, Yy4YE€OHHKOB, MaTepualoB 2
HBIC TOHATHS U 3a-
CETEBBIX PECYpPCOB)
KOHBI XUMHUH. DKBU- =
BrImonHeHne HHIUBUYaTbHBIX 3a1aHAN 1
BaJICHT 2
npopaboTka y4yeOHOTO MaTepHualia Mo AUCLIUIIINHE 4
Paznen 2. Ctpoenue pop yd . P Acn
(KOHCTIEKTOB JIEKLIUH, Yy4YE€OHHKOB, MaTepualioB 2
aroma. [lepuoanue-
o CETEBBIX PECYPCOB)
CKUI 3aKOH U Tepu- B — 1
T y——— BITIOJTHEHUE WHIMBUIYAIbHBIX 3aJJaHUN
XMMHYECKHUX dJIe- 1
MEHTOB
mpopadboTKa yueOHOro MaTepuasa Mo JUCIUILINHE 4
Paznen 3. Peakuu- pop i . p
(KOHCTIEKTOB JIEKIIUH, Yy4YEeOHHKOB, MaTEpUAIOB 1
OHHasi CHIOCOOHOCTh
CETEBBIX PECYPCOB)
BEIIECTB. XUMUYE- v
BrimonHeHne HHIUBUIYaTbHBIX 3a1aHAN 1
CKasl CBSI3b 1
Paznen 4. Xumuue- | mpopaboTka yd4eOHOTO Marepuaia Mo AUCIUIIINHE 4
CKasi KNHETHKa. (KOHCTIEKTOB JIEKLIUH, Y4E€OHHKOB, MaTepHaloB 1
CKOpOCTh XMMHUYE- | CETEBBIX PECYPCOB)
CKHUX peaKHHﬁ U Me- | BrimonHeHue HMHJIWBUIYAJIbHBIX 3aJJaHuN 1
TOZBI €€ PEryJIUpO- 1
BaHUS.
Paznen 5. Xumuue- | mpopaboTka y4eOHOro mMarepuaia mo AUCIUILINHE 4
ckoe u (a3oBoe (KOHCTIEKTOB JICKITMH, Y4YeOHHMKOB, MaTepHajOB 1
paBHOBECHE. CETEBBIX PECYPCOB)




BrinosiHeHUE MHIMBUYAIBHBIX 3aJaHUN

Paznen 6. Duepre-
THKa XUMHAYECKUX
MIPOLIECCOB.

npopaboTka y4eOHOro mMarepualia o AUCLHUIIINHE
(KOHCIIEKTOB JIEKIIMH, Y4Y€OHHUKOB, MaTEpHAJIOB
CETEBBIX PECYPCOB)

BrinosHeHNE MHIMBUAYAJIBHBIX 3aJaHUN

Pa3nen 7. Xumunue-

CKHE CHUCTEMBI: pac-
TBOPBI, TUCIIEPCHBIC
CHCTEMBL.

npopaboTka y4eOHOTro Marepualia o AUCLHUIIINHE
(KOHCIIEKTOB JIEKI[MH, Y4Y€OHHKOB, MaTEpHAJIOB
CETEBBIX PECYPCOB)

BrinosiHeHNE MHIMBUAYAIBHBIX 3aJaHUN

Paznen 8. Kom-
[UIEKCHBIE COEIU-
HCHUA.

npopaboTKa yueOHOro Marepuana 1o JUCHUILINHE
(KOHCIIEKTOB JIEKLUH, Yy4YEeOHMKOB, MaTepUaloB
CETEBbIX PECYPCOB)

BrinosiHeHME MHIMBUAYAJIBHBIX 3aJaHUN

Pazgen
9.OKHCIUTEIBHO-
BOCCTaHOBUTEIbHEIE
CBOICTBA BEIIECTB.

mpopaboTKa y4eOHOro Marepuasa 1mo AUCIUILIUHE
(KOHCIIEKTOB  JICKIIM, Y4YCOHUKOB, MAaTEPUAIOB
CETEBBIX PECYPCOB)

BrimonHeHne uHIUBUIYalbHBIX 331aHUN

Pa3nen 10. Dnek-
TPOXUMHUYECKHUE CH-
CTEMEL.

popaboTKa y4eOHOro MaTepuana mo JUCIUTIINHE
(KOHCIIEKTOB JICKIIM, Y4YCOHUKOB, MaTEPUAIOB
CETEBBIX PECYPCOB)

BrimonHeHne HHIUBUAYaTbHBIX 331aHUN

Pa3nen 11. Heme-
TaJIJIbI 1 UX COCOU-
HEHUA

npopaboTKa yueOHOro Marepuana 1o JUCHUIINHE
(KOHCTIEKTOB JIEKLIUH, Yy4EeOHHKOB, MaTepualioB
CETEBBIX PECYPCOB)

BrimonHeHne HIUBUAYaTbHBIX 331aHAN

Paszgen 12. Meran-
JIBI M UX COEIUHE-
HHAA.

npopaboTKa yueOHOro Marepuana 1o JUCHUILINHE
(KOHCTIEKTOB JIEKLIUH, Yy4YeOHHKOB, MaTepualioB
CETEBBIX PECYPCOB)

BrinosiHeHME WHIMBUYAIBHBIX 3aJaHUN

Paznen npopaboTka yueOHOro MarepHuaia mo AUCHUTIINHE
13.Xumunueckas (KOHCTIEKTOB JICKITMH, YYEOHHKOB, MaTEpHAJIOB
UICHTUPUKAIINA: CETEBBIX PECYPCOB)
Ka4eCTBEHHBIN M BrinosiHeHME WHIMBUYAIBHBIX 3aJaHUN
KOJIMYECTBEHHBII
aHaJm3.

npopaboTka ydeOHOTO MaTepHualia Mo AUCIUTIINHE
Paznen (KOHCTIEKTOB JIEKLIUH, Yy4eOHMKOB, MaTepuajoB
14.®uznueckue u CETEBBIX PECYPCOB)
¢usuko- BrinonnHeHNE MTHANBUYaTbHBIX 3aaHUI

XUMHYECKHE METO-
Bl aHaJIN3a Be-
IIECTB.

NOATOTOBKA K CAa4Y€ MOIYJIA




Hroro: | | 33 | 87

[lepedyeHb MeTOIMUECKOr0 OOECIIEUeHUs ISl CAMOCTOSATENILHOM pabOThI 10 JUCLHUIUIMHE (MOAY-
J10):
1.ITanduto B.®., Tapacosa C. B., Ky3nenona P.B., lllearkoBuukoBa H.B. Meroaudeckoe py-
KOBOJICTBO K CaMOCTOsITeNbHOU paborte mo xumuu. Paznen «Heopranmdeckas xumus» Mudy-
puHCk, - 2023.- 74c.

2. ITandutoB B.®., Tapacosa C. B., Ky3neunona P.B., lllenxosaukosa H.B. Meronuueckoe
PYKOBOJICTBO K JJaOOPAaTOPHBIM 3aHATUSAM U CaMOCTOSITEIbHOM paboTe MO HEOpraHUYecKou u
aHATUTHYECKOW XUMUHU. MuaypuHck, - 2023.

4.6 BoinmoJiHeHHe KOHTPOJIbHOI padoThl 00y4aOIIMMHUCS 3209HOH (POpMBI
Xumus - (yHIaMEHTalbHas TUCLMIUIMHA, HA KOTOPOH Oa3upyercss M3ydeHue MHOCIETYyIOLINX
00111e00pa30BaTENbHBIX M CIEMUATBHBIX TUCHHMIUIH (Onomoruu, (pU3HOIIOTUH, TEXHOJIOTUH
HPOMU3BOJICTB U Jp.)
[Topsiiok M3y4eHus: TUCIUIUIMHBI «XUMUSI HEOPTaHMYECKasi U aHATMTUYECKas» CTYACHTaMH JTH-
CTaHLMOHHOM (hOpMBI 00yUEHUS CTPOUTCS 1O CIEAYIOUIEMY IJIaHYy:
1. CamocTosiTenpHOE M3YYEHUE MaTepraia 10 yIeOHHKaM B Y4eOHBIM MTOCOOUSM C MCTIOIh30Ba-
HUEM y4yeOHOM IporpamMMbl ¥ CIIPaBOYHOM JIUTEPATYpPHI;
2. BeinonHeHre KOHTPOJIBHBIX 3alaHUi COTIacHO MH(Py U 3aIIuTa KOHTPOJIBHBIX padboT (Tad-
JMI1a BApUAHTOB KOHTPOJIbHBIX 33JjaHUH NPUBE/IEHA B KOHIIE METOUYECKOr0 YKa3aHHs);
3. BrinonHeHnue 1a00paTOPHOro MPAKTUKyMa U MOCELEHUE JEKIUN B IEPUOJ CECCUH, OTYET 110
71a00paTOPHBIM MIPAKTUKYMaM (€CJIM TAaKOBOM 3HaYUTCS B y4eOHOM IUIaHE);
4. Cnava 5K3aMEHOB WJIH 3a4€TOB (B COOTBETCTBUU C YUEOHBIM IUIAHOM) IO pazjenaM JUCLH-
TUIAHBIL.
KoHnTponbHble paboOThl CTYJIEHT JIOJKEH BBIMOJHATH CaMOCTOSITENbHO. ECiM Ha KOHTPOJIBHYIO
paboTy mosyyeHa OTpHIATENIbHAS PELeH3Ms «HE JOMYCKaeTcsl K co0ecel0BaHHI0», KOHTPOJIb-
HYIO0 J0pabaThIBaIOT, C YYETOM 3aMEYaHUN PELIEH3EHTa, B TOW )K€ TETPaJH, U BHICHUIAIOT HA I10-
BTOPHOE PELEH3UPOBAHHUE.
Jlo sk3ameHa UM 3a4eTa CTYJEHT MPOXOAMT 3alllUTy KOHTPOJIbHOM paboThl Y MIperojaaBaress,
pEeLIeH3UPOBaBIIETO €€, B TMYHOU Oecesie.

PexomeHnaanum no BbINOJHEHUI0 KOHTPOJILHOM padoThl
[Tepen BBIMOIHEHWEM KOHTPOJIBHON pabOThl HEOOXOAUMO M3YUUTh pabouyro MPOrpaMMy JUCIIH-
IUIMHBL «XuMusa» pasgena «Heoprannueckas XWMHs», TEOPETUYECKHM Marepuanl B COOTBET-
CTBHMH C COJIEpP’KaHUEM JUCHMIUIMHBI 10 IPOrpaMMe, IO YUeOHBIM MOCOOUSAM M peKOMEHJAlHsIM,
03HAKOMUTBCSI C PELIEHHUEM THUIIOBBIX 33/ay IO JIaHHOM MeTonuyeckoil paspaborke. PemeHus
3aJa4 U OTBET Ha TEOPETHUYECKUE BOMPOCHI JOJKHBI OBITh KOPOTKO, HO YETKO OOOCHOBAHBI, 32
UCKJIIOYEHHEM TeX CJy4aeB, KOrJia IO CYIIECTBY BOIpOca Takas MOTHBHpPOBKa He TpeOyer,
HarpumMep, KOrja HyKHO COCTaBUTh JIEKTPOHHYIO (OpMYITy aToMa, HalKMcaTh ypaBHEHHE peak-
uuu U T.4. [Ipu pemeHnn 3a7a4 Hy>KHO IPUBOJIUTH BECHh X0/ PELICHUS] 1 MATEMAaTUYECKOT0 TIpe-
o0Opa3oBaHusl.
[Tpu pemenun 3aa4 1 OTBETaX Ha BOMPOCHI KOHTPOJIbHBIX 33aJJaHUI ClelyeT UMETh B BUIY Clie-
ayrouiee:
1. Pemenue 3ama4 HEOOXOUMO COMTPOBOXKIATH MOSACHEHHEM. MaTeMaTuiecKue pacdyeTsl 00s3a-
TEJIBHO JIOBOJUTH JI0 KOHKPETHOT'O YMCIIOBOIO OTBeTa (HEOOXOIUMO BO3BOJIUTH B CTENEHB, U3-
BJIEKaTh KOPHH, BBIUUCIIATH JOrapu(Mbl YUCENl U MPOU3BOIUTH JPYyTrUe MaTeMaTudecKue ornepa-
L1N).
2. Ilpu pemeHuy 3a1a4 Ha XUMHUYECKOE PABHOBECHE B BBIPA)KEHUE KOHCTAHTBI PAaBHOBECHS Clle-
JIyeT MO/ICTaBJIATh 3HAUEHUS! PABHOBECHBIX KOHILIEHTPAIIMIA BEIIECTB, BHIPAXKCHHBIE B MOJIB/JI.
3. OKuCINTENpHO-BOCCTAHOBUTENIBHBIE PEAKIINH, POTEKAIOLINE B BOJHBIX PacTBOPax, YpaBHU-
BalOTCS MOHHO-3JIEKTPOHHBIM MeTooM. IIpu cocTaBieHNMM MOHHO-3JEKTPOHHBIX CXEM MpOIEC-
COB BOCCTAHOBJIEHUS U OKHCIICHHSI MAJIOPACTBOPUMBIE AIEKTPOJIUTHI, CIIA0bIe SJIEKTPOIUTHI Clle-



JyeT 3alrcaTh B MOJIEKYIIAPHOU (popme, Kpome TOro, Hajo yuuThiBaTh pH cpemsl.

4.ITpu BBIMMOJTHEHUH 3aJIaHUN CIEAYET MOJIb30BATHCS MPUBEICHHBIMU

B PEKOMEHJIAIUSAX CIIPABOYHBIMH TAOJIUIIaMHU 10 KOHCTAHTAM MOHHU3AINH CIA0bIX AIEKTPOJIUTOB,
MIPOU3BENICHUSM PACTBOPUMOCTH M KOHCTAHTaM HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

5. OTBeTHI HA KOHTPOJIBHBIE BOMPOCHI TOJKHBI OBITh KPATKUMU, HO UCUYEPIIBIBAIOIIMMH U COTIPO-
BOXIAThCS TEOPETUYECKUMH 000CHOBAaHUSAMH, GOPMYIaMH U YPaBHECHUSIMU XUMHUUYECKHX peak-
. [Ipu oTBeTe Ha TEOPETUIECKUE BOMPOCHI HE CIEAYET MEePENUCHIBATh TEKCT YUeOHUKA.

6. KoHTponbHBIC paOOTHI BHITOJHSIOTCS B TETPAIAX, 3aUTCHHBIC PAOOTHI MPEACTABIISIIOTCS CTY-
JICHTaMM Ha dK3aMCHE.

7. Bce 3anmauu cienyer pemarb B cucteMe CH. Jlanee npuBeaeHbl HEKOTOPHIE MOHITUS XUMHUHU U
CIOCOOBI BBIPAXKEHHUS KOHIICHTPALIUM PACTBOPOB € UCIOIb30BaHueM cuctembl CU.

4.7.Conep:xanue pa3aejoB QUCHUILINHBI

Pa3nes 1. OcHOBHBIE NOHATHS ¥ 3aKOHBI XMMHMH. DKBHBAJIEHT

[IpenMer n3ydeHuss xumuu. MecTo XMMHUM B LIEJIOM U HEOPraHMYECKON XMMHUHU B YaCTHOCTU
CpelH €CTECTBEHHO - HAyYHBIX JUCHUIUIMH. POJIb XMMHU3alMK B PaA3BUTHH CEIBCKOIO XO35MCTBA
U IUIIEBOro Npou3BoAcTBAa. OTHOCHUTEIBbHBIE ATOMHBIE M MOJIEKYJIApHBIE Macchl. IIpocteie u
CI0HBIE BellecTBa. HoMeHknaTypa Heopranmyeckux BemectB. Monb. Mousipaas macca. Mo-
JSApHBIA 00beM. ATOMBI. DneMeHTbl. Moiiekynbl. CTexuomeTpusi. 3aKOH COXpPaHEHUs Macchl U
SHEpruu. 3aKoH MOCTOSHCTBA COCTaBa: JAJIBTOHUIBI U OEpTOUIHIBL. 3aKOH ABOraapo M clel-
CTBUS U3 HEro. 3aKOH KPAaTHBIX OTHOLIEHUH. 3aKOH 3KBUBaJIEHTOB. MoJisipHast Macca SKBUBAJICH-
Ta. Vcrosnp30BaHNEe XUMUYECKUX MOHSITHH, 3aKOHOB U METOJIOB MCCIIEOBAHMS B CEIBCKOXO35H-
CTBEHHBIX M OMOJOIMYECKMX HayKaX. JKOJOrM4ecKas OlaCHOCTb HErPaMOTHOTO NPUMEHEHUS
XUMHUYECKHX IPOIYKTOB B CEIBCKOM XO3sMCTBE. Mcrmoiap30BaHME OCHOBHBIX 3aKOHOB €CTE-
CTBEHHOHAYYHBIX TUCIHIUIMH B MPO(ECCHOHATBFHON NIesTeNnbHOCTH. [IpuMeHenne MeTonoB mMa-
TEMAaTUYECKOr0 aHaJIM3a U MOJCIUPOBAHUS, TEOPETUUECKOIO U HKCIIEPUMEHTAIBLHOIO UCCIIEO-
BaHus. CaMoopranusanys u camooopa3oBaHue.
Paznen 2. Ctpoenue atoma. Ilepuoanyeckuii 3aK0H M NepHOAMYECKasi CHCTeMa XMMMYe-
CKHX 3JIEMEHTOB.
OcHOBHBIE IPUHIUIBI KBAHTOBOM TEOPUU CTPOEHHUS BEIIECTBA: MPEJCTABICHUS O KOPIYCKYIISp-
HO-BOJIHOBOM JIyaJIU3M€ SBJICHUI MUKpOMUpA, IPUHIUIIE HEOIIPEAEIICHHOCTH, ypaBHeHuu [lpe-
JMHrepa, BOJTHOBON (yHKIIMHU, aTOMHON opOuTanu. KBaHTOBBIE uucla: rilaBHOE, OPOUTAIBHOE,
MarHMUTHOE ¥ CIMHOBOE. DHEPreTH4ecKre YpOBHM M MOIYypOBHH aToMa. Bua BONHOBBIX (pyHK-
II1H, OTBEYAIOUIMX Pa3IMYHbIM OPOUTAIBHBIM KBAaHTOBBIM YHCIIaM, M paclpeesieHue 3JIeKTPOH-
HOM MJIOTHOCTH Ha Pa3JINYHBIX ATOMHBIX OPOUTAISIX.
[TpuHIMIBI 3aMIOTHEHNS 3JIEKTPOHHBIX OpOHMTanel aToMa B OCHOBHOM COCTOSIHUM: npuHImn [la-
yiu, npaBuio XyHIa. DJIeKTPOHHbIE EMKOCTH opOuTaliel, MoaypoBHEl U ypoBHel atoma. Cro-
COOBI 3aITMCH JIEKTPOHHBIX (hOPMYIT aToMa.
Ilepnonnueckas cuctema M CTPOEHUE aTOMOB 3JEMEHTOB. [locTpoeHue CTpyKTypsl epuoande-
CKOM CHUCTEMBI, UCXOJs U3 DHEPreTUYECKOM IOCIIEI0BATEIbHOCTH NTOAYPOBHEN aTOMOB. [IoHs-
THE MEPUO/Ia, TPYIIIbI, MOATPYIIIbI MEPUOMUYECKOIN CUCTEMBI. S-, p-, 0-, f-31IeMeHTHI U UX pacrio-
JIOXKEHHE B CTPYKType nepuoanyeckoi cuctembl. CoBpeMeHHas GOpMYIHPOBKa EPUOTUIECKO-
ro 3akoHa. JIMHHO- U KOPOTKOIEPHOHBINA BapUaHThl MepuoandecKoil cuctemsl. Ix ocoOeHHO-
cTH. PacnosnoeHue B HUX METAIJIOB U HEMETAUIOB. 3HAUEHUE NIEPUOANYECKOTO 3aKOHA ISl XU-
MUH.
CBolicTBa aTOMOB 3JIEMEHTOB (IIOTEHIMAJI MOHU3ALIUN, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPHULIa-
TETHLHOCTH, paauychl BaHn-nep-Baanbca), o0mme XuMU4ecKkrne CBOMCTBA DJIEMEHTOB U UX COEIH-
HEHUW W NEPUOJUYECKUN XapaKTep UX U3MEHEHUS.
Pa3nes 3.PeakninoHHasi CHOCOOHOCTH BellecTB. XUMHUYECKasi CBA3b
[TonsTHE O XMUMHUUYECKOMN CBA3U. THIIBI XUMHUUYECKUX CBA3CH: KOBAJIEHTHAsI, HIOHHAS, METAJUIMYE-
CKasi, BOLOPOJHasl.
XapaKkTepUCTUKHU CBS3EH: ANEKTPUUECKUE AUTIONBbHBIE MOMEHTHI, 3()()eKTUBHBIE 3apsibl aTOMOB,
CTEIIEHb HOHHOCTH, HANIPABJICHHOCTh M HACHIILIEHHOCTD, YHEPTUS U UIMHA CBA3H.



MeTol BaJIeHTHBIX CBSI3¢ M OCOOCHHOCTH HCIIONB3YEMOW B HEM BOJHOBOW (PYHKIHHU, G- U T-
cBs3u. Tunsl rubpuaM3auu aTOMHBIX OpOUTaliell U reoMeTpus MoJiekyll. HemoaeneHHsie 3ek-
TPOHHBIE ITAPbl MOJIEKYJL.

MeTtoa MoJIeKYISIpHBIX OopOHTaneil U 0COOEHHOCTH HCIOIb3yeMON B HEM BOJHOBOM (DyHKLHUU.
Cas3pIBatoIMe U paspbIXJIAIONINE MOJIEKYJISIpHbIE opOuTanu. VX 3amnonHeHue 31eKTpoHamMu, 110-
PANOK M 3HEeprus cBsizeid. CBs3U B IByXaTOMHBIX TOMOSIZIEPHBIX MOJIEKYJIaX.

[IpuMeHeHHnEe TEOPUN XUMUYECKOH CBSI3U B XUMHUH U OMOJIOTHU. DHEPIus KOBAICHTHBIX CBSA3EH U
SHEpPreTHMKa XUMHMYECKUX peakuuid. ['eomerpusi mosekyn. KapkacHble M NpPOCTPaHCTBEHHBIE
n300pakeHust MoJieKysl. [ MOKOCTh GMOMOJIEKY KaK pe3ysibTaT CBOOOIHOTO BpaIEHHsI BOKPYT G-
cBs3eil. BzaumoneiictBue OMOMOJIEKYI ¢ BOJIOM Kak cielcTBUE 00pa3oBaHUs BOJOPOAHBIX CBs-
3¢ ¥ B3aMMOJIECHUCTBHSI IUIIOJIEN BOJBI C aTOMaMM, UMEIOIIMMU 3HAYNUTEIIbHBIC 3apsibl.

Pa3znen 4. Xumudeckasi KuHeTHKa. CKOPOCTh XMMUYECKHX PeaKkUMid M1 MeTOJbI ee peryJiu-
poBaHus.

[TonsiTHie 0 CKOPOCTU XUMHUYECKON peakiuu. VcTuHHas (MrHOBEHHas!) CKOpocTh peakuuu. Oc-
HOBHBIE (DAKTOPBI, BIHUSIONIMNE HA CKOPOCTb PEAaKIMH. XMMHUYECKas peaklnus KakK IO0CiIeoBa-
TEJIBbHOCTh 3JIEMEHTAPHBIX CTAJIUN. 3aKOH ACHCTBYIOIIMX MAacC — OCHOBHOM 3aKOH XUMHYECKOU
KUHETUKY JUIS DJIEMEHTApHOU cTaanu. KoHCTaHTa CKOPOCTH peakivu.

3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW peakiuu oT TemnepaTtypsl. [Ipasmio Baut-I'odda. Ypas-
HeHne Appenmyca. [IpencraBienne 06 SHEpruM aKTUBAIUMH, YHEPTETUYECKOM Oapbepe H mepe-
XOJIHOM aKTHBUPOBAaHHOM KOMILIEKCE.

MeTo/ibl peryampoBaHusi CKOPOCTH XMMHYECKON PEAKIIUU.

3HaueHUEe XUMHUYECKOH TePMOJUHAMUKUA M KMHETUKU B XUMHUU, OMOJOTUU U CEIBCKOM XO3sii-
CTBE.

Pa3nen 5. Xumuueckoe u ¢pa3zoBoe paBHOBecHe.

OOGpatumbie 1 HEOOPATUMbBIE XUMHUYECKHE MPOIECChl. XUMHYECKOe U (a30BOE paBHOBECHE. XHU-
MHYECKOE PaBHOBECHE KaK pe3yJbTaT CaMOIIPOM3BOJIBHOTO NMPOTEKAaHUsI 0OpaTHUMOM peakiuu.
JluHamuueckuil XapakTep XMMHUYECKOro paBHOBecus. 3akoH jAeicTByrounmx macc. KoHcranTa
paBHOBecHs. CMeILEHNE PAaBHOBECHUS NPU W3MEHEHUHM KOHILIEHTpALMM, TEMIIEPATyphl U JaBile-
Hud. [Ipuanun Jle-Illatense. IIporao3npoBanue HanpasineHus peakuuid. Poiap XxuMnyeckux pas-
HOBECUU B IIPUPOJIE.

Pa3nes 6. JHepreTuka XuMHU4eCKHX MPOLECCOB.

CocrosHHE BellecTBa; TEMIlEpaTypa M JaBICHUE KaK MapaMmeTpshl, ONPEAENAIOINE COCTOSTHUE
BEIECTBA.

OHTaNbNUs Kak (YHKLHUS COCTOSIHUS BEILIECTBA, KaK Mepa 3alaceHHON BEIEeCTBOM SHEPTHH.
DneKTpoHHasi, KojeOaTenbHasl, BpallaTelbHas U MOCTYyNAaTeIbHasi COCTABISAIONIME SHTAJBIINU.
CBsI3b SHTAJIBINN U TEIUIOEMKOCTH. DHTAJIBIMS U TEIJIOBOM 2P ekt peakuuu. Beruncnenue sH-
TaJbIIMM PEAKUUU 1O 3HAYEHUSM SHTAJIbIUI 00pa30BaHUS MPOIYKTOB M PEAreHTOB PEAKIIHH.
3axoH ['ecca.

CBobOonHas SHEPTHUs I'nG6ca KaK byHKIUSA COCTOSIHMS BEILIECTBA.
AG peakuy Kak NMPUYUHA MPOTEKAHUS CaAMONPOU3BONBHBIX peakuuit. Ces3b AG peakimu ¢
KOHCTaHTOW paBHOBeCHsI peakiuu. Berancnenne AG peakiiuu o 3Ha4YeHHUsIM CBOOOIHBIX dHEP-
ruif 00pa3oBaHuUs MPOIYKTOB M PEAreHTOB PEaKIUH.

OHTponus. BeposTHOCT MaKpOCOCTOSIHUS KaK YUCIO MUKPOCOCTOSTHUN NP 33JJaHHOM SHTAJIb-
MU, DHTPONUS KaK MEpa BEPOSITHOCTH MaKpPOCOCTOSIHMS. BpIUMCIIEHNE SHTPONUHN PEAKIMH 10
SHTPOIHSM NPOAYKTOB M PEAareHTOB peakUuu. BTOpol 3aKOH TEPMOJMHAMHMKH KaK KpHUTEpUH
HalpaBJIeHUs] XMMUYECKON peaKUMu. DHTAIbIUMHBIN M SHTPONHUMHBIM BKIagbl B CBOOOAHYIO
SHEPTHUIO0 peakuuu. MIX oTHOCUTENbHAS POIlb.

IIpuMeHeHHEe U 3HAYECHHUE DHEPreTUKU XUMHUYECKUX peakuui. [IporHo3upoBaHue HampasiIcHUS
peakiuii. BosmoskHocTH pacuera u npubimkeHHbIx oneHoKk AG peakuuii. DHepreTrka GHOCHH-
T€3a U CUHTE3a HEYCTOMYMBBIX COCAUHECHUM.

Pa3nesn 7. XumMHu4ecKHe CHCTEMbI: PACTBOPbI, IMCIIEPCHbIE CUCTEMBI.

PactBops! u ux npupoaa. [lpuannsl o6pazoBanust pacTBOpoB. [Ipupoga MeKMOTIEKYISAPHBIX CHIT



B pactBopax. CriocoObl BBIpaKeHUs KOHIIEHTPAIUU PacTBOPOB. M ieaibHbIE U HeHIeaIbHbBIE pac-
TBOPBL.

DNEKTPONUTHl U HEIJIEKTPOJIUTHI. Teopust 31MeKTpoIuTHUYEeCKOM auccouuanuu. luccommanus
JJIEKTPOJIMTOB B BOAHBIX pacTtBopax. ['maparauus (conpBaraiusi) MoHOB. CTeNeHb U CTYNEHU
mucconuarnuu. CunbHbie U cinadbie dnmekTponuThl. KoHcTaHnTa aucconyanuu u GakToOphl, BIIUS-
foiue Ha Hee. Monnbie peakuuu. [IponsBenenre pacTBOPUMOCTH. 3HAYEHUE CHIIBHBIX U CIIA0BIX
AJIEKTPOJIUTOB. PacTBOPHI HEANEKTPOJIUTOB U UX CBOUCTBA.

Huccomnmarnus Boabsl. MoHHOe mpowm3BeneHue BoJabl. Bomopomubrii mokaszatenbs (pH) u ero
BIMSHUE HA XOJ TEXHOJIOTMYECKuX IpoieccoB. Ero usmepenne u 3HaueHue. KucimorHo-
OCHOBHBIE CBOMCTBa pPAacTBOPOB 3JEKTPOIUTOB. Jluccoumanusa amdonutoB. Bona, kak
pacTBOpUTENIb. 3HAYCHUE BOABI JUIsI TEXHUYECKUX IpoleccoB. Bomomonaroroska. ['uupaTsi.
Kpucramnoruapatel. ConbBaTbl. 3HaYeHHE PACTBOPOB B XUMHUH, OHWOJIOTUH, TEXHUKE U OBITY.
I'mppommus coneit. Koncranta u creneHb ruaponusa. Mx 3aBUCHMOCTB OT TEMIIEpATypHI,
KOHIIEHTpaluu U mpuposl coneil. [lonarue o OydepHbix pacTBopax. JlucrmepcHbIe CUCTEMBI.
CrtpoeHnue, kinaccuuKaIys ¥ CBOWCTBA JIUCIICPCHBIX CHCTEM.

Pa3zgen 8. KommiekcHbIe coeqMHEHHUS.

CocraB u cTpoeHHe KOMIUIEKCHBIX coennHeHuil. Koopaunanuonnas teopust Bepuepa. Ilpupona
XMMUYECKHUX CBSI3€d B KOMIUIEKCHBIX CO€IMHEHMsX. /ucconumanus U ycTOMYMBOCTh KOMILIEKC-
HBbIX coelMHeHuH. KOHCTaHTa yCTOMYMBOCTH U KOHCTaHTAa HECTOMKOCTH KOMIUIEKCHBIX COEIH-
HeHuil. VIX HoOMeHKkIaTypa. 3HaueHHe KOMILIEKCHBIX coeIMHEeHU. Xnopoduii, reMmuH, pepMeH-
THI - IPUPOJIHBIE KOMIUJICKCHBIE COSTUHEHUS.

3HaueHUEe KOMIUIEKCHBIX COCAMHEHMI B OMOXMMHM KIeTKHM. HoBoe HampaBieHHe B XUMUU —
OMOHEOpraHnvecKast XUMHUsI.

Pa3zgen 9. OKucINTEIbHO-BOCCTAHOBHTEIbLHBIE CBOMCTBA BEIECTB.

.BajleHTHOCTh M cTeNeHb OKWCIEHHUs dJIeMEHTOB. [IpaBuiia HaXOXIEHUS CTETICHH OKUCIEHUS
neMeHTOB.  OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB M HMX COEIUHEHMM.
OKHUCIUTENN U BOCCTAHOBHUTENU. THIBI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuid. CocTas-
JieHue uX ypaBHEeHUU. PaKTOPBI, BIUAIONINE HA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC SKBUBAJICHTHI.

3Ha4YeHHE OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN B IPUPOJIE.

Pa3znen 10. DaekTpoxuMmnyeckne CHCTEMBI.

[TonsitTie 00 SNEKTPOAHBIX MOTEHIMANAX M JJIEKTPOXMMHUYECKUX cuctemax. OmpeneneHue
HaIpaBJICHUs U TITyOMHBI TPOTEKAHUSI OKUCITUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN C TIOMOIIBIO
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX MOTEHIIMATIOB. DJIEKTPOIIU3.

Pa3nen 11. Hemeranibl 1 MX COeTUHEHUS

CBoeoOpa3zue cTpoeHus: aToMa BOAOPOa, (PU3HMUECKUX U XUMUYECKIX CBOWCTB 3TOTO AJIEMEHTA.
N3otomnbl Bogopoaa. 3HaueHre BOJIOPO/Ia KaKk HanboJiee pacrpoCTpaHEHHOTO dieMeHTa Beenen-
HOM.

Bonopoanas cBsi3b, ee 3HaUCHUE B IPUPOJIE.

bunapnsie coequHeHUsT BOAOPOJA C BJIEKTPOOTPUILIATEIbHBIMUA 3JIEMEHTAMU, UX TOBEJICHHE B
BOJHBIX pacTBOpax. [ mapararmus mpoToHa.

Bonoponconepxaiiyie opraHMuecKue COCIMHEHHsS KaK OCHOBHBIE KOMIIOHEHTHI >KMBOTO BEIlle-
ctBa. Posb BO/IBI Kak cpemooOpa3yromero BenecTa KiIeTki. Bogaa B CebCKOM X035HUCTBE. DKO-
JIOTUYECKHE ACTIEKTHI BOJIOTIOJIb30BAHUSI.

“ MueptHble ” raspl, ux crpoeHne. OCOOEHHOCTH HMX XHMHUYECKUX U (U3NYECKUX CBOMCTB.
CoenunHeHus 0J1aropoIHBIX Ta30B.

["asorensl 1 MX COEMUWHEHHUs. DJIEKTPOHHOE CTPOCHHE aTOMOB TaJIOTEHOB M 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB TaJIOTEHOB B MOJArpymnme. XJIOpOBOJAOPOA, XJIOPOBOAOPOAHAs (COJsiHAA)
kuciota. COeIMHEHMSI € TOJIOKHUTEIBHBIMUA CTEHEHSMU OKHCIEHHUS XJIOpa, UX XUMHUYECKHE
cBoiicTBa. OcoOEHHOCTH XJOpa Kak OMOTreHHOro siaeMeHTa. Poib Xxiopa B KieTke; GTop Kak
OHOJOTHYECKH HEOOXOIMMBIM F7IEMEHT U KaK 3JIEMEHT — 3arpsA3HUTENh OKPYKaIOIIEH Cpebl.
Kucnopoa. Aromnas xapakrepuctuka. OCOOCHHOCTH CTPYKTYpPBI MOJEKYJI KHUCIOpOAa. 3Haue-



HHUE KUCIIOPOJIa, KaK OCHOBHOT'O 3JIEMEHTA 3eMHOM KOpbl. MHOT00Opa3ue coeMHeHU KHUCIopO-
na. O30H. [lepokcunpl. konornyeckas posib KMUCIOPOAA U 030HA aTMOCchepshl.

Cepa. OcobeHHOCTH XUMHUYECKUX CBsizel cepbl. ['mapuasl u okcuabl cepbl. Cynbhuabl U MoIu-
cynbduel cepbl. CepHucTasi, cepHas U THOCEPHAs. KMCIIOTHI.

Cynbdutsl, cynbdarsl ¥ THOCYIb(GATHL. 3HAYCHHE COCTUHEHHUH cephbl. DKOJIOTHYECKH OTACHbBIE
COEJIMHEHUS CEPBI.

A3zor B npupozae. AToMHas xapakrepuctuka. Ilonyuenue n npumenenue azora. CoenuHeHus
azoTa ¢ BOJOpOAOM U Kucioponom. [lonydenue cBolicTBa INpuUMEHEHHE. AMMOHUIHBIE COJIU.
MoueBuHa. A3otucTas U a30THas KUCIOThl. HuTputhl u HuTpathl. [IpuunHbl HEyCTONUYUBOCTH
coeauHeHui azora. Ocoboe 3HaueHue a3zora Kak OuoreHHoro snementa. @ocdop. Ero aromuas
xapakrepuctuka. Coenunenus pocdopa ¢ kucmopoaom u Bogopoaom. Dochuasl. Pochopucras
kuciota. Mera-, opTo-, mojiu- u nupodocdopHbie KUCIOTH. Ux 3HaueHue. docuts u docda-
Thl. buorennoe 3nauenue hocdopa. Kpyroopot azora u docdopa B npupoze.

VYriaepon B npupoze. Xapakrepuctuka aroma. OcoOEHHOCTH XMMHUECKUX CBSA3EH yriepoja v Ux
poiib. CoeuHEHMs! yIiiepoia Kak OCHOBA I TOILIMBA U MoauMepoB. OKCHUIBI aTOMa yriepoja.
Oxonorudeckoe 3Hadenne CO, B atMocdepe (mapHUKOBBIN 3d(dekT). YroapHas KUCIOTa U Kap-
OOHaTBI, UX 0COOEHHOCTH. bruorenHoe 3HaueHue yriaepoaa. KpyroBopot yrieposaa B mpupoe.
Kpemuuil B mpupoae, B )KUBOTHBIX opranuzmax. Oxkcuael kpemHusi. KpeMHUEBbIE KUCIIOTHI, CH-
JIMKaThl, UX puMeHeHue. KpemHuil, kak 1o4Bo0Opa3yomuii 31eMEHT.

Paszgea 12. Mera/LIbl M X COeTUHECHUA.

Merammueckas cBa3b. Hatpuii u kanuii B npupone. XapakTepucTuka atoMoB. Ponb Hatpus u
Kaaus B OMOXMMMM pPAacTeHUN M KMBOTHBIX. ['MapaTalnusi KaTMOHOB IIEJIOYHBIX METaNIOB U
KpyroBopoT HaTpusi U Kaius B npupozae. Cepbl NpUMEHEHUs COCIUHEHUN HATpUS U Kalus.
Marnnii. Ero conepsxanue B pacTUTENbHBIX M JKMBOTHBIX opraHusmax. OKcHI, THOPOKCHI U
conmu MmarHus. Mx 3nHauenuwe. Mon marnus u xnopoduiui. Kambiuit. buonoruueckas posib
Kanplus U ero coeauHeHn. Cosm MarHus M KajdbLUs M KECTKOCTh NPUPOAHBIX BOJ. Mepsl
JKECTKOCTH BOJBI.

AnroMUHHR. AIOMMHUH, KaKk KOMILUIEKCOOOpa30BaTeslb U NOYBOOOpa3yrouuil anement. AMgo-
TEpHbIEC CBOMCTBA aJTFOMUHHSL.

D - snemeHTHI - mepexoiHble MeTaibl. VX XapakTepHas 0COOEHHOCTh: MEepeMeHHasl CTEeNeHb
OKHCJIEHHUS, 00pa30BaHHe KOMIIJIEKCHBIX COETUHEHH.

Menb. Cepebpo. Mens B nectunugax. baktepuryiasie cBoiCTBa cepedpa.

Menpb 1 cepeOpo Kak KOMILJIEKCOOOpa30BaTesu.

[Munk. PtyTs. Kagmuii. FIX 3HaueHHE U TOKCUYHOCTb.

XpoM. XpoMuUThl. XpoMaThl 1 OUXPOMAThl KAK BOCCTAHOBUTENIN U OKHCIUTEIH.

Mapranen. MaHrasatsl 1 nepMaHIraHaThl.

Kenezo. Ponp xenesa B )KM3HM OpPraHu3MOB. ['eMOrnoOuH. DIEKTpOXHUMHUYECKas KOppo3us U
MeTobI OOpHOBI ¢ HEell. 3armTa MeTaioB OT KOppo3uH. KaTojHOe 1 aHOJHOE TTOKPBITHSL.
OcHOBHbBIE XUMUYECKHE OCOOEHHOCTH JJAHTAHOUOB U aKTUHOUIOB.

MeTaniabl-MUKPO371eMEHTHI. TOKCHYHOCTh TSDKEIIBIX METAJUIOB.

Pa3nes 13. Xumuyeckasi HICHTHPUKALMA: KAYECTBEHHbIN M KOJIHYeCTBECHHBIH aHAJIM3

[IpenMer u 3a1aun aHATUTUYECKOM XUMUHU. POb aHATMTUYECKOW XHMMUU B MIPOU3BOJICTBEHHBIX
Ipoleccax, B KOHTpOJIE KauecTBa MPOAYKILUH, B OXpaHe okpyxkaromien cpenbl. [lonstue o ITIK.
KauecTBeHHbIN U KonMMuecTBEeHHbINH aHanu3. X 3HaueHue. XuMudeckue U (QU3UKO — XUMHUYe-
CKHE€ (MHCTPYMEHTAJIbHBIE) METOJbl aHanu3a. VIX TOYHOCTb M YyBCTBUTEJIBHOCTH. [IpMHIUIBI
BbIOOpA METO/1a aHAJIM3A.

Ananutndeckue peakuuu. TpeOoBaHUs K HUM, UyBCTBHUTEIBHOCTh M CEJICKTHBHOCTh. XapaKTe-
PHUCTHKA MOJIHOTHI IPOTEKAHUS pEaKIMK 10 KOHCTaHTe paBHOBecHs. OCHOBHasI U MOOOYHBIE pe-
aKIWHU.

AHanuTndeckue curiaisl. FIX 0COOCHHOCTH 11 pa3IMYHbIX METOJ0B aHAIIN3A.

OrneHka NpaBUJIBHOCTH PE3YJIbTAaTOB aHAIU30B.



BocnpousBogumocts n3mepenuil. CiaydaiHble M CHCTEMAaTHYECKHE MOIPEUIHOCTH W3MEPEHMI.
WX BbIsIBIIEHHE, yCTpaHEHHE U ydeT. AOCONIOTHBIE W cucTeMaThyeckue omuoku. M3 pasmep-
HocTh. OrmpenenieHue rpaHul] pazdpoca U3MEpEeHUl M CTaHIApTHOrO OTKJIOHeHHUs. [Ipomaxu
(rpyObie ommbku ). Kpurepun ux ydera. 3Havamue nmudpsl. FIX ydeT B OlIEHKE TOYHOCTH pe-
3yJbTaTOB aHAJIMU3A.
CriocoOb! pa3zieneHysl, BbICICHUS U KOHIIEHTPUPOBAHUS BEIIECTB.
Paznenenue, BolieIeHUE U KOHUEHTPUPOBAHUE JIEMEHTOB C IIOMOLIBIO OCAXKICHHS UX TPYIHO-
pPacTBOPUMBIX COEAVMHEHUN. | pyIIIIOBBIE U CEIIEKTUBHBIE PEArCHTBHI.
Xpomarorpadus. Ee cymHocts U pasHoBUAHOCTH. [lokazarenn xpomarorpaduueckoro passie-
nenus. Cilydan IpUMEHEHUS.

XUMHUYECKUE METO/IbI UACHTUDHUKAINN. | paBUMeTpUYECKHii aHATTU3.

CymaocTs MeTona. TpeboBaHus, MpeabSIBIIEMbIC K OCAKIAEMON U BecOBOU (popmam. YcioBust
KOJIMYECTBEHHOTO OCAXKJECHUS TPYIHOPACTBOPUMBIX BemlecTB. [locmenoBaTenbHOCTh onepanuii u
npruemMbl 00pabOTKH 0CAAKOB, IPOMBIBAHHE OCAIKOB, BEIOOP MPOMBIBHOM JKUIKOCTH, TEKAHTALIUS
U (pUIbTpOBaHUE, BAPUAHTHI U TEXHUKA 3THUX omepaiuil. BeicymmBanue 1 B3BEIIMBAHUE OCA-
KOB.

ToyHOCTh TPaBUMETPUUYECKUX METOJIOB, (DAKTOPHI, BIUSIOIIUE HA TOYHOCTh. AHAIUTUYECKUE
BECHI U Pa3HOBECHI. TeXHUKA B3BEIINBAHHUS.

TutpumeTpruecKkuil aHanus.

Cymnocts Meroaa. Ilpsamoe u oOpaTHOe TUTpOBaHME, TUTPOBAHUE 3aMec-TUTENs. MeTobl TUT-
pUMETpUYEeCKOro aHaiu3a. TpeOoBaHUS, MPEIbsSBISEMble K PEaKUUSIM B TUTPUMETPUUYECKOM
aHainze. M3mepurenpHas nocyna. CriocoObl BBIpaKEHUSI COCTaBa PacTBOPOB U BBIYHMCIICHUE B
Pa3IMYHBIX METOJAX TUTPUMETPUUYECKOro aHain3a. Tutpoanue. Touka 3KBUBAJIGHTHOCTU U KO-
HEYHas TOYKa TUTPOBAHUS.

CranpapTHble W CTaHJApTU3UpPOBaHHbIE pacTBOpbl. I[lepBUuHBIE cTaHAApTHI M TpeOOBaHHUA,
npexbsBiasieMble K HUM. PukcaHanbl. Bropuunsle (CTaHIapTU3UPOBaHHbIE) pacTBOPHL. TOYHOCTH
TUTPUMETPUUECKOT0 aHaJIn3a. VICTOUHMKH OTPEIIHOCTEN.

KucinoTHO-OCHOBHOE TUTPOBAHUE.

CymHocTts MeTona. IlepBuuHbIe cTaHIApTHI Ul pacTBOPOB KHUCIOT M mmenouedl. Crangaptusa-
L1l paCTBOPOB KHCJIOT M IIeI04eh. Touka HEUTPAIbHOCTH, TOYKA SKBUBAJICHTHOCTH U KOHEYHAs
TOYKa TUTpOBaHMs. Beruncienue pH B pa3nnyHble MOMEHTHI TUTPOBAHUS U IIOCTPOEHUE KPUBBIX
TUTPOBAHUS CHJIBHBIX U CJIa0BIX KUCIOT M OCHOBaHMM.

Posib MHAMKATOPOB B METOJE KMCIOTHO-OCHOBHOTO TUTpOoBaHUA. Teopust nnaukaTtopos. MHTep-
BaJI Iepexoa OKpacku uHaukaropa. [lokasarens TUTpoBaHUS MHIMKaTOpa. PacnpocTpaHeHHbIE
UHIUKaTOphl. BeIOOp MHAMKAaTOpa Ui yCTAaHOBJIEHHUS KOHEYHOW TOYKHM TUTpoBaHUsA. OmuOku
TUTPOBAHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.

MeTtoapl aHanmM3a: nepMaHraHaTOMETpPHs, HoJOMeTpHs, AuxpoMaToMeTpus. MIHIuKaTopsl, npu-
MEHsIEMbI€ B OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX METO/aX: CleUUu(pUIECKUe U OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE.

[Tepmanranaromerpus. OOmias xapakrepucTuka MeToza. [Ipurorosienue pactBopa nepMaHra-
HaTa Kanus. IlepBuunble cranaapTsl. CTaHJapTH3ALMs pacTBOpa NepMaHraHaTa Kamus. Mogo-
metpus. [lepBuunsie crangaptel. CTangapTusanus pactBopa Tuocynbdara. Kpaxman kak unau-
KaTop.

Pa3znen 14. ®usnyeckne n pu3nKo-XUMHYECKHE METOAbI AaHAJIN3A BelIECTB.

[ToTenmomeTpusi (MOHOMETPHS).

CBsi3b MKy DJIEKTPOJABMKYIICH CHJION M aKTUBHOCTHIO MOTEHLHUAI-ONpPENESIONINX HOHOB
pacTBOpa. I/IH,Z[I/IKaTopHBIe QJICKTPOAbI U JJICKTPOAbI CPABHCHUS. CTGKH}IHHBII\/'I, HMOHOCCJIICKTUB-
HBIE, TUIATUHOBBIN JIEKTPOABI, 00JACTH UX YCTOWYMBBIX MOKa3aHWN. AHAIUTUYECKHI CHTHAT B
MOTCHIUUOMCTPHH.



[Tpsamas noreHomeTpus (MoHoMeTpusi). Haznauenue, obnacts npumenenus. [lotenunomerpu-
yeckoe u3MepeHue pH, npuMeHsieMble 3JIeKTPObl, YCIOBUS MPOBeIeHHs u3MepeHuil. ToYHOCTb
n3mepenuii. [loreHnnomMeTrpudyeckoe U3MEpEeHUEe KOHLEHTPALUi Kalus, HUTPAT-uOHA, XJIOPUA-
MOHA C [TOMOIIbIO HOHOCEJIEKTUBHBIX IEKTPOIOB.

[Torenunomerpuyeckoe TutpoBanue. HazHauenue u ycioBust nposeneHusi. Kpusele noTeHuuo-
METPUYECKOr0 TUTPOBAHUS C HCIHOJIb30BAHMEM pEaKUUH HeHTpanu3anuu, OKHUCIIEHUs-
BOCCTaHOBJICHHUSI, KOMILIEKCOOOpa3zoBaHus U ocaxkaeHus. CriocoObl HaXOKICHUS KOHEYHOU TOY-
KU TUTPOBAHUS.

AGcopburonHast GOTOMETPUSI.

3akoHBI TIOTJIONICHHS cBeTa (3akoH byrepa—IJlambepra— bepa). Onrruueckasi MI0THOCTb, MO-
JspHBIA K03 duumeHT nornomeHusi. CuekTpopoToMeTpusi U KOJOPUMETPHUsI, X 0COOEHHOCTH.
[TpuHIMNMaIbHBIE CXEMBbI YCTpoiicTBa cnekTpodoromerpa u (hotokosopumerpa. Crocodsl Mo-
HOXpoMmartuzauuu cBera. OCHOBBI CIEKTPO(OTOMETPHUECKOTO aHallM3a pPacTBOPOB. UyBCTBH-
TeJIbHOCTh MeTosa. CrocoObl omnpesereHns KOHLEHTPALUU BellecTBa — rpaduyeckue U pac-
yetHbie. O0IacTH MPUMEHEHUS CIEKTPOHOTOMETPHH U KOTIOPUMETPHH.

5.00pa3oBare/ibHbIE TEXHOJOTHH

Buj yueOHoii padoThl O0pa3oBaTebHbIE TEXHOJIOTHH
Jlexuun DJEKTPOHHBIE MaTepUaibl, UCIOIb30BAaHUE MYJIBTUMEIUN-
HBIX CPEJICTB, pa3/laTOYHBIA MaTepua
JlaGopatopHble paboThI Beinonnenue onbIToB, 00CYX/A€HUE M aHAINU3 MX pe3yJibTa-

TOB, HallUCAHUE YPAaBHEHHUW pEaKIUi, TECTUPOBAHHE, BBIIIOIHE-
HUE TPYIIIOBBIX ayIUTOPHBIX 3aJaHUN, WHIUBHUIyaJIbHBIE [10-
KJIAJIbl

CaMocTosITeIIbHEIS pa6OTLI 3aH_II/ITa U TIPE3CHTalud pe3yJIbTAaTOB CaMOCTOSTEIbHOM
MOATOTOBKH 1 MICCIICAOBAHNI Ha 3aHITUIX

6. OueHo4YHbIE CPpeCTBA AUCHUIIMHBI (MOTYJIs1)

6.1 ITacniopt doHIa OLIEHOYHBIX CPEIACTB MO JUCUUILINHE « XUMHUSA He-
OpPraHuvecKasi 1 aHAJIMTUYECKASD)

Konx xonTpO- O11eHOYHOE CPEJICTBO
Ne KoHnTtponmpyemslie pa3aensl .
TUpyeMon KOJI-
n/m (TeMbI) TUCIUILIAHBI HAaMMEHOBaHHE
KOMITETCHIIH BO
OCHOBHBIC TOHITHSI H VK-1; OIIK-1 | TecTtoBble 3a0aHUs 20
1 3aKOHBI XHMMHUHU. KBHBa- Tewmbl pedepaton 2
JICHT. Bonpocsr s sx3ameHa 5
Ctpoenue atoma. [lepuoanye- VK-1; OIIK-1 | TecToBbIe 3amanus 10
9 CKUI 3aKOH U TIEPUOINYECKAs Tewmbl pedepaTon 8
CHCTeMa XMMHUYECKUX DIIEMECH-
Bonpocsr 11 sx3ameHa 4
TOB.
Peaknumonnas cronocoonocts Be- | YK-1; OIIK-1 | TectoBble 3amanus 10
3 ecTB. XUMUYECKas CBSI3b Temsl pedpepaToB 4
Bormpocs! mist sx3amena 5
Xumnueckas kuHetuka. Cko- VK-1; OIIK-1 | TecroBble 3a0aHUs 16
4 POCTb XUMHYECKHUX PEAKLUN U Temsl peepaTon 6
METO/IbI €€ PEeTYIHPOBAHMUS.
Bormpocs! i 5x3amMena 5)
5 Xumuaeckoe u (pazoBoe paBHO- VK-1; OIIK-1 | TecToBble 3amanus 5




Becue. Temsb1 pepeparon 2
Bomnpocsr i s5x3ameHa 4
DHepreTuka XUMUYECKHUX MPO- VK-1; OIIK-1 | TecroBsie 3amanus 2
6 ficccos. Temsl pedepaToB
Bomnpocsr 1 s5x3ameHa 3
XHUMHUYECKHUE CUCTEMBI: VK-1; OIIK-1 | TecroBble 3aganus 25
7 pPacTBOPBI, JTUCIIEPCHBIC CHCTE- Temsbl pedepaToB 10
MBL.
Bomnpocsr 1 s5x3ameHa 8
Kommnekcunie coemunenus. | YK-1; OIIK-1 | TecroBsie 3ananus 10
8 Temsb1 pedeparon 4
Bomnpocs! 1t sx3aMena 6
OKHUCIUTEIHLHO- VYK-1; OIIK-1 | TectoBbie 3aaanus 20
9 BOCCTAHOBUTEIILHBIE CBOMCTBA Tembl pehepaTos 11
BEIIECTB.
Bomnpocs! pis 3x3amMena 7
DJIEKTPOXUMUYECKUE CUCTEMBI. VK-1; OIIK-1 | TecroBble 3a0aHUs 10
10
Tembl pedeparon 3
Bomnpocs! 1t sx3aMeHa 3
OO01111e cBOMCTBA HEMETAIIJIOB VK-1; OIIK-1 | TecroBble 3a0aHUs 33
11 Temsl pedepaToB 9
Bonpocsr 11 sx3ameHa 3
OO01111e cBOIMCTBA METAIIIIOB. VK-1; OIIK-1 | TecroBble 3a0aHUs 35
12 Tems! pedepaToB 6
Bormpocs! st sx3amena 12
Xumudeckast WIeHTUDUKATIHS: VK-1; OIIK-1 | TecroBble 3agaHus 88
13 KAayeCTBEHHBIH U KOJHYECTBEH- Tewmbl pedeparon 5
HbIM aHAJTA3. Bonpock! 1715 5K3amMeHa 15
duznyeckue 1 PU3NKo- VK-1; OIIK-1 | TecroBsle 3ananus 12
14 XUMHYCCKHUE METOABI aHalIn3a TeMbl pe(l)epaTOB
BEIIECTB.
m Bomnpocsr i sx3ameHa 8

6.2. IlepevyeHb BONPOCOB JJIS1 IK3aMEHA
1. MecTo XMMHH B LI€JIOM U HEOPTaHUYECKOW XMMHH B YACTHOCTHU CPEAH €CTECTBEHHO - HAyYHBIX
aucnuming. YK-1; OITK-1
2. Ponb xumu3anuu B pa3BUTHH IPOU3BOIUTENBHBIX CUJI celbckoro xo3sicTra. YK-1; OIIK-1
3. Heopranndeckue BELECTBA, UCIIOIB3YEMBIE B CEIBCKOXO3MCTBEHHOM ITPOU3BO/ICTBE: MUHE-
panbHBIE yIOOpEHUsI, IECTUIIUIBI, TEPOUITUIBI, TECUKAHTHI, Ae(OHaHThI, KOPMOBBIE TOOABKH,
XUMHUYECKHe KOHCepBaHThI U MenuopanTsl. YK-1; OIIK-1
4. Mcnonp3oBaHMe XMMUYECKUX MOHITHH, 3aKOHOB U METOOB HCCICIOBAHUSA B CEIBbCKOXO035M-
CTBEHHBIX M Onojornyeckux Haykax. YK-1; OIIK-1
5. DKoznorudeckas OnacHOCTh HETPAMOTHOTO NMIPUMEHEHHS XUMHUYECKHUX NPOIYKTOB B CEIBCKOM
xo3sicTee. YK-1; OIIK-1
6. Crexnomerpuueckre MHAECKCH U K03 (uueHTsl. Mosb, MOIIpHas Macca, XUMHUYECKHH JK-
BUBAJICHT, (DAaKTOp AKBUBAJIEHTHOCTH, MOJIsIpHas Macca skBuBasieHTa. YK-1; OIIK-1




7. OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAaHEHUSI MacChl U SDHEPIHH, 3aKOH KPATHBIX OTHOILLIEHUH,
3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH SKBUBAJICHTOB, 3aKOH ABOIaJIpo U CJIEACTBUS U3 HETO, 3aKOH
npocThix 00beMHBIX oTHOmeHuH. YK-1; OIIK-1

8. PacTBOpBI Kak cMeCH HOHHO- M MOJIEKYIISIpHO-AuctepcHoro ypoHs YK-1; OITK-1.

9. Ilpuuunel 06pazoBanus BoaHbIX pacTBopoB YK-1; OIIK-1

10. IIpupoaa MeXMOJIEKYIISIPHBIX CHJI B pacTBopax: cuiibl Ban-nep-Baasnbca (opueHTaliuoHHEbIE,
MHAYKIIMOHHBIE, TUCIIEPCUOHHBIE); HOH-IUIIOJIbHOE B3aUMOJEHCTBUE, BOAOPOIHAs CBA3b Y K-1;
OIIK-1

11. Cioco6sl BeipaskeHust coctaBa pactBopoB YK-1; OIIK-1

12. 3nadenue pactBopoB B xumun u ouonoruu YK-1; OITK-1

13.Tuns! cunbHbIX AekTpoauToB YK-1; OITK-1

14. I'unpatanus noHoB. DHeprus ruaparanuu YK-1; OITK-1

15. 3HaueHne pacTBOPOB CHIBHBIX JIEKTPOJIUTOB B XUMHH, Ouosioruu, reoxumun YK-1; OITK-1
16. Tumnbl cnabbIX 371eKTPOIUTOB. KOHCTAHTHI U CTEMEHH JUCCOLMALIUN CIA0BIX 3JIEKTPOIUTOB
VK-1; OIIK-1

17. KucnotHo-ocHoBHEIE cBoiicTBa BemecTB YK-1; OITK-1

18. Bogopoanblii ¥ THAPOKCUIIbHBIN TTOKa3aTesn pacTBOpoB. CriocoObl M3MEPEHHS BOJIOPOIHOTO
noka3zarens YK-1; OIIK-1

19. Bydepnsbie pactBopel  YK-1; OIIK-1

20. Tunel rugponusa. Koncrantel u crenenu ruapoiusa cojei YK-1; OITK-1

21. 3HaveHne pacTBOPOB CJIAOBIX AIEKTPOJUTOB B XUMUH, oronoruu u reoxumun YK-1; OIIK-1
22. Kommekcusle coequnenns YK-1; OIIK-1

23. YcToiM4MBOCTh KOMIUIEKCHBIX COEIMHEHUN B pacTBOpax. KoHCTaHThl yCTOHYMBOCTH U
KOHCTaHTHI HecTolikocTH. YK-1; OIIK-1

24. 35aueHne KOMIUIEKCHBIX coequHeHu B omoxumuu kinetku. YK-1; OITK-1

25. buoHeopranuueckas XuMHsI Kak HoBoe HarnpasieHue B xumun YK-1; OIIK-1

26. OxucnurenbHO-BOCCTaHOBUTENbHBIE peakinu YK-1; OIIK-1

27. OKUCIUTENHFHO-BOCCTAHOBUTENbHBIE (37eKTpoAHbIe) moTeHanbl YK-1; OIMK-1

28. Posib OKMCIINTENBHO-BOCCTAHOBUTENBHBIX peakiuii B mpupoae. YK-1; OIIK-1

29. TloHsITHE O CKOPOCTU XUMHUECKON peakuuu. MIcTHHHAs (MTHOBEHHAs) CKOPOCTh PEaKILIUU.
VK-1; OIIK-1

30. OcHOBHBIE (haKTOpPHI, BIUAIOLINE HAa cKOpocTh peakuun YK-1; OIIK-1

31. 3akoH eHCTBYIOMIMX MAacC — OCHOBHOM 3aKOH XMMHUYECKON KMHETUKH JUIsl 3JIEMEHTApHOM
craguu. KoncranTa ckopoctu peakuun YK-1; OITK-1

32. 3aBUCHUMOCTb CKOPOCTU XUMHUYECKOM peakuuu ot Temnepatypsl. [IpaBuio Baut-I'odda.
VYpaBuenue Appenuyca. Karanus u pepmentst. YK-1; OIIK-1.

34. 3naueHre XUMHUICCKOW KHHETHKH B XUMHUH, OMOJIOTHN U cellbckoM xo3siicTBe YK-1; OIIK-1
35. Xummuueckoe paBHOBECHE KaK Pe3ysIbTaT CaMOIPOU3BOJILHOIO MPOTEKAHUS 0OpaTUMOil pe-
akiun YK-1; OIIK-1

36. 3akoHn neiictByromux macc. Koncranrta pasHosecust YK-1; OIIK-1

37. CMmelieHre paBHOBECHS IIPY U3MEHEHUHN KOHLEHTPAIUH, TEMIIEPATypsl U AaBiaeHus. [IpuH-
uun Jle-Illatense. YK-1; OIIK-1

38. Ponp xumMunyeckux paBHoBecuii B mpupojae YK-1; OIIK-1

39. OcHoBbl xumMHuueckoi TepmoguHamMuku. YK-1; OIIK-1

40. Duranbnus u TerioBoit addext peakunn YK-1; OITK-1

41. BoluncieHue SHTAIBIUY PEaKIMK M0 3HAYSHUSIM SHTANbIINN 00pa30BaHUs IPOAYKTOB U pea-
reHToB peakiuu. 3akoH ['ecca. YK-1; OIIK-1

42. Ourponus. YK-1; OIIK-1

43. BTopoii 3aKOH TepMOIMHAMHUKHN KaK KpUTEPHUI HaNpaBJICHHUS XuMuaeckon peaknnn YK-1,
OIIK-1

44. IIpuMeHeHne U 3HAYCHHE dSHEpreTHKN XumMudeckux peakiuii YK-1; OITK-1

45. OcHOBHbIE IPUHLUIIBI KBAHTOBOM TEOPUM CTPOEHUS BEIIECTBA: MIPEICTABICHUS O KOPITYCKY-



JISIPHO-BOJTHOBOM JIyaJIM3Me€ SIBJICHUM MUKPOMUPA, IPUHIUIIE HEOTIPEIEICHHOCTH, YPaBHEHUHU
[lIpenunrepa, BoHOBOM (pyHKIMH, aToMHOK opOuTanu YK-1; OITK-1

46. KBaHTOBBIC YHCIIa: TIIABHOE, OpOUTAIbHOE, MarHUTHOE U cimHOBoe YK-1; OIMK-1

47. DHepreTuyeckue ypoBHH H nmoaypoBHu atoma YK-1; OINK-1

48. [IpuHUMIIBI 3aMI0THEHUS JIEKTPOHHBIX OpOUTAaiell aToMa B OCHOBHOM COCTOSIHUU: TIPUHIUTT
[Taymu, npaBuiio Xynna YK-1; OIIK-1

49. IlocTpoeHue CTPYyKTYpbl IEPUOIUYECKON CUCTEMBI, UCXOS U3 SHEPTeTUUECKOMN MOCIIe10Ba-
TETHLHOCTH MOlypOBHEH MHOT03JIeMeHTHBIX aToMOB YK-1; OITK-1

50. ITousTue nepuona u ero popmuposanue mo npasuinam Kineukosckoro YK-1; OIIK-1

51. IIpu4nHBl pa3IMYHON [UIMHBI IEPHOJIOB; S-, P-, 0-, f-3]IeMEHTBI ¥ HX PacoOKEHUE B CTPYK-
Type nepuoanudeckoit cucremsl YK-1; OIIK-1

52. Ileproauyeckuii 3ak0H. 3HaUYCHUE NTepUOaNYEcKoro 3akoHa st xumun Y K-1; OITK-1

53. CpoiicTBa aTOMOB 3JIEMEHTOB (IIOTEHLIMA MOHU3ALUHU, CPOACTBO K AIEKTPOHY, IEKTPOOT-
pHUIIATENLHOCTD, paauychl Ban-nep-Baansca) YK-1; OIIK-1

54. O0u1e XuMUYECKHE CBOMCTBA 3JIEMEHTOB U IEPUOANYECKUN XapakTep ux usmeHenus YK-1;
OIIK-1

55. PeaknuonHas criocobnocts Beniects YK-1; OITK-1

56. Tunel cBsA3ei: KOBAJICHTHAs, HOHHAsI, MeTaJuTMdecKas, BojgopoaHas YK-1; OITK-1

58. XapaKTepuCTUKH CBSI3EH: IIEKTPUICCKHIE TUTIOJIBHBIC MOMECHTBI, 3 PEKTUBHEIC 3aps/Ibl aTO-
MOB, CTEIIEHb HOHHOCTH, HAIIPAaBIEHHOCTh U HACBIIIICHHOCTh, SHEPT U U JJIUHA CBSI3U

YK-1; OIIK-159. Tunsl rubpuan3anuy aTOMHBIX OpOUTANIEH M TEOMETPHUS MOJICKYIT

OK-7, OIIK-2

60. CBocoOpasue cTpoeHUs aTOMa BOJOPOa, (PU3NIECKIX U XUMUYECKUX CBOMCTB 3TOTO 3JIe-
MeHTa H ero coequnenui. YK-1; OIIK-1

61. Bona, reometpus u coiictBa ee monekyiasl YK-1; OIIK-1

62. Bozia B cellbCKOM XO035HCTBE. DKOJIOTHYSCKUE aclieKThl Bogonob3oBanus YK-1; OITK-1

63. Dnements! [A-noarpynner YK-1; OIIK-1

64. OnemenTs! ||A-noarpynnsr YK-1; OIIK-1

65. OnemenTsl A — noarpynner YK-1; OIIK-1

66. Dnements! [IVA-noarpynmner YK-1; OIIK-1

67. Dnementsl VA-nonrpynnsl YK-1; OIIK-1

68. Dnementsl VIA-noarpynmnsl YK-1; OIIK-1

69. Dnements VIIA-oarpynmsr YK-1; OITK-1

70.9nementsl VIIA-noarpynns! YK-1; OIIK-1

71. llepexomansie metamibsl YK-1; OTIK-1

72. OcHOBHBIE XUMHUYECKHE OCOOEHHOCTH JaHTaHOMI0B U akTuHONI0B YK-1; OITK-1

73. Dnexkrpoxumuyeckue cporictsa metaiios. YK-1; OIIK-1

74. Onextponus YK-1; OIIK-1

75. Xumnueckas uaentuduxamms YK-1; OIIK-1

76. IIpeamer 1 3aa4 aHATUTUYECKON XUMUU. Poslb aHATUTUYECKON XUMUU B MIPOU3BOICTBEH-
HBIX TMpoIleccax, B KOHTPOJIE KayecTBa MPOIYKIIMU, B OXpaHe OKpyKawtiei cpeasl. [lonsaTue o
ITIK YK-1; OIIK-1.

77. KauecTBEeHHBINM U KOJIMYEeCTBEHHBIM aHann3. Mx 3nauenne YK-1; OIIK-1

78. Xumuueckre U GU3NKO — XUMUYecKre (MHCTpyMeHTalbHbIe) MeToAbl aHanmm3a Y K-1; OITK-1
79. Xumuueckue MeTo sl uaeHTuuKanyn. I pasumerpuyeckuii anamms YK-1; OITK-1

80. Turpumerpuueckuii ananus YK-1; OIIK-1

81. KucnorHo-ocHoBHOE TuTpoBanue YK-1; OITK-1

82. OkucnurenbHO-BOCCTaHOBHUTENbHOE TUTpoBanue YK-1; OITK-1

83. Xpomarorpadus. Ee cymuocTs u pazHOBHAHOCTH. [lokazarenu xpomaTorpaduyeckoro pas-
nenenus. Cnyuyaun npumenenus. YK-1; OIIK-1

84.ITorernmmomerpuueckoe Tutpoanue YK-1; OITK-1

85. A6cop6umonnas poromerpus YK-1; OIIK-1



86. Camoopranusanus u camoodpazoBanue YK-1; OIIK-1.
87. Ucnonp30BaHNe OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX IUCUUIUIMH B TPodeccnoHab-
HoM nesrenpbHOcTH YK-1; OIIK-1.
88. [IpumeHeHre METO/I0B MATEMAaTUYECKOT0 aHaInu3a U MOJCIUPOBAHMSI, TEOPETHUECKOTO U
sKcriepuMenTanbHoro uccieaoanus YK-1; OINK-1.

6.3. IlIka/1a OLIEHOYHBIX CPEACTB

YpoBHH 0cBOe-
HHSI KOMIIETEH-
il

Kpurepun oueHuBanus

Onenovyneie
cpeacTBa
(K0.1.0aJ1110B)

[IponBuHyTHIN
(75-100 6ammoB)

«OmJjiH4HO»

3HaeT
- TIOJIHO TEOPETHUYECKUIl Marepuain, KOTOpBIH
YMEET COOTHECTH C BO3MOXHOCTSIMH TIPaKTH-
4ECKOIo PUMEHEHUS;

- OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUTUTMH B TPO(ECCHOHATBLHON AEATeNbHO-
CTH;

ymeer

- HHTErpUPOBATh 3HAHUS U3 Pa3HBIX pa3/ielioB,
COCIMHSAS IOSICHCHHE 1 000CHOBaHUE,
-BBIIIOJIHATh MPAKTUKO-OPUEHTUPOBAHHBIE U
CUTYallMOHHBIE 3aJaHMs, PEIlaTh THUIIOBBIC H
npodeccruoHaIbHO-HANpaBIEHHbIE 3a/1a4H,

- OBICTPO ¥ 0€30MUO0YHO MTPOMILTIOCTPUPOBATH
OTBET COOCTBEHHBIMH ITPUMEPAMH,

- BECTH MPEIMETHYIO TUCKYCCHIO;

- MCII0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCIUIUIMH B NMpoQeccruOoHaNbHON
JeSITeIbHOCTH;

-IPUMEHSATh METOJIbI MAaTEMaTHYECKOTO aHAJIH-
32 U MOJEIUPOBAHUS, TEOPETHUECKOTO0 U JKC-
NEPUMEHTAIBHOTO HCCIIEIOBAHUS

BJajieeT

- CIIOCOOHOCTBIO K CaMOOpraHHW3ali U Camo-
00pa30BaHUIo;

- TEPMHUHOJIOTHEH W3 pa3M4HbIX pa3iesioB
Kypca,

- crmoco0aMu  MBICIUTENBHON JeATeNbHOCTH
(aHanmu30M, CHHTE30M, CpaBHEHHEM, 00001ie-
HUEM U T.11.),

- apryMEHTUPOBAaHHOM, IPAMOTHOM, YE€TKOHN pe-
YbI0.

TecroBble 3amaHus
(31-40)

Pedepar (9-10)
Bompocs! 3kx3ame-
Hy (35-50 GannoB)

bazosrIit
(50-74 Ganna)

«xopouio»

3HaeT

- TEOPETHMYECKUN M IMPAKTHYECKUI MaTepuall,
HO JIOITYCKaeT HETOYHOCTH;

- OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYYHBIX
JUCLHUIUIMH B MPO(ECCHOHATbHON AeaTeNbHO-
CTH;

yMeer

- COCIMHATH 3HAHMS U3 Pa3HBIX Pa3lelIoB Kyp-
ca,

- HaXOIWTh NPABWJIBHBIE NPUMEPHI U3 NPAKTH-

TectoBble  3a-
nanus (21-30)
Pedepar (7-8)
Bompocsr 3k3ame-
HYy
(22-36)




KH,

- pelmiaTh TUIOBBIC 3a1a4H;

- HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI C€CTECTBEH-
HOHAYYHBIX JUCIHUIUIMH B MPOQecCHOHATHHON
JIeATEIbHOCTH;

-IIPUMEHSTh METOJbl MATEMATHYECKOTO aHAIIU-
32 U MOJICJMPOBAHUS, TEOPETUUCCKOTO M IKC-
MEPUMEHTAIHHOTO UCCIICIOBAHMUS.

BJIajieeT

- CIIOCOOHOCTBIO K CAMOOPTaHM3AIMN U CaMO-
00pazoBaHUIO

- TEePMHUHOJIOTHEW W3 Pa3IUYHBIX pa3/CIiOB
Kypca, TIpH HEBEPHOM YIOTPEOJICHUH caM HC-
MIPABIISIET HETOYHOCTH,

- BCEM COJICp)KAHHEM, BHJHUT B3aHMMOCBS3H,
MOJKET MPOBECTH aHAIM3 W T.JI., HO HE BCErna
JIeJIaeT 3TO CaMOCTOATEIbHO, O€3 MOMOIIH Ipe-
11oJ1aBaTeis,

- crnoco0aMH  MBICIUTCIBHOM — JIeITEIIbHO-
ctu(aHaIM30M, CHHTE30M, CpaBHEHHEM, 0000-
IICHUEM U T.1.);

- apryMEHTHPOBAaHHOMW, TPaMOTHOM, YETKOH pe-
YbIO.

[ToporoBsiii
(35-49 6ansoB)

«yooe1emeopu-
mebHo»

3HaeT

- TEOPETHUYECKUA M TPAKTUYECKUN Marepuall,
HO JIONYCKaeT OLINOKHU;

- OCHOBHBIE 3aKOHBl €CTECTBEHHOHAY4YHBIX
JTUCHHUIUIMH B TIPO(ECCHOHATBHON JesTeNbHO-
CTH, HO JOIYCKaeT OINOKHU;

ymeer

- COEIMHATD 3HAHUA U3 Pa3HBIX Pa3AeiioB Kypca
TOJIBKO IIPHU HaBOSIIMX BOINPOCAX MperojaBa-
Tes,

- C TPYZIOM COOTHECTU TEOPETUUYECKUN U Mpak-
TUYECKUH, JOMycKasi OMIMOKM B PElICHUM TH-
IIOBBIX 3a/1a4 Ha IPUMEHEHNE 3HAHUH B peallb-
HOM IIPAKTUYECKOH JESITENBHOCTH;

- YaCTMYHO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCUUIUIMH B mpodec-
CHOHAJIbLHOW JEATENBHOCTH;

- YaCTUYHO NPUMEHSATh METOJbl MaTeMaThue-
CKOT'O aHajgu3a M MOJEIUPOBAHUs, TEOpETHUYE-
CKOT'O ¥ 3KCIIEpUMEHTAJIbHOTO HCCIIEI0BaHUS
BJaJeeT

- YaCTHYHO CIIOCOOHOCTHIO K CAaMOOpraHU3aluu
¥ CaM000Opa30BaHMUIO;

- HEIOCTAaTOYHO CII0CO0AMU MBICIUTEILHON
JESTEIbHOCTH (aHAJIU30M, CUHTE30M, CpaBHE-
HUEM, 0000IICHUEM H T.11.);

- cnaboil aprymMeHTanuei, JOTUKo TNpu Mo-
CTPOEHUH OTBETA.

TecrToBele 3amaHus
(11-20)

Pedepar (5-6)
Bompocsr  3k3ame-
Hy (19-23)

Huzknii

HC 3HACT

TecToBBIE 3amaHusd




(TOTTIOPOTOBBIN) | - TECOPETUUECKUI M MPAKTHUCCKUI MaTepHUall, (0-10)

(xoMmeTeHL s HE | - CYIIIHOCTHOM 4acTu Kypca; Pedepar (0-4)
copMHpOBaHa) |- OCHOBHBIC 3aKOHBI €CTECTBCHHOHAY4YHBIX | Bompockl 3k3ame-
(MeHee 35 6a/UIOB) | AUCHUIUIMH B TPOQEeCcCHOHANBHOMN nesaTenbHo- | Hy (0-20)
CTH
«Heyooenemeopu- | He yMeeT
mebHo» - 0e3 CyYIIECTBEHHBIX ONIMOOK BBHICTPAUBATh

OTBET, BHITIOJHSATH 33/I1aHNUE,
- BBINIOJIHATH IPAKTUKO-OPUEHTUPOBAHHBIE U
CUTYallMOHHBIC 3a/IaHusl, PeIlaTh HHTErPUPO-
BaHHbIE 33Jayu Mpo(decCHOHATBLHON Hampas-
JICHHOCTH,

- WUTIOCTPUPOBATh OTBET IPUMEPAMU;

- UCIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBCH-
HOHAYYHBIX JUCIHIUIMH B NMpoQeccuoHATbHON
JIESITEIIBHOCTH;

-IIPUMEHSTh METOJbl MATEMATHUECKOTO aHallu-
32 U MOJCITHPOBAHUS, TEOPETUICCKOTO U IKC-
MIEPUMEHTAIHHOTO UCCIICIOBAHMS

He BJIajieeT

- CIOCOOHOCTBIO K CaMOOpPraHU3aIlMu U CaMo-
00pazoBaHUIO

- TEPMUHOJIOTHEN Kypca,

- cmoco0aMu  MBICIUTENBHON  J1eATeNbHO-
cTu(aHaIM30M, CHHTE30M, CpaBHEHHEM, 0000-
IICHUEM U T.11.);

- TPAMOTHOM, YETKON PEUBI0.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecnieuyeHne JUCHUTINHbI
(MoayJin)

7.1.0cHoBHas yueOHas1 JuTEpaTypa
1. Adanacees, b. H. ®uznueckas xumus: yauedHoe nocodue / b. H. Adanacees, 0. I1. Axy-
noBa. — Cankr-IlerepOypr: Jlanp, 2021. — 416 ¢. — ISBN 978-5-8114-1402-4. — Texkcr:
AIIEKTPOHHBIN // Jlaus: 3JIEKTPOHHO-OUOIHOTEYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/168461
2. Kosanenko, JI. &. buoxumudeckre OCHOBBI XMMHUU OMOJIOTHYECKU AKTUBHBIX BEIECTB:
yuebHoe nocodue / JI. &. KoBanenko. — 5-e uzn. — MockBa: Jlabopartopus 3Hanumii, 2020.
— 232 ¢. — ISBN 978-5-00101-860-5. — TexkcT: amekTpoHHBIN // JlaHb: 3JEKTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/151537
3. Heoprannueckas xumus B 24. Yacte 1. TeopeTnueckre 0CHOBBI S5-U31., IEP. U JIO1I.
y4eOHHMK 1)1 akagemudeckoro Oakanaspuata. /Kusses [[.A., Cmapeirun C.H.-
[DnekTponHsIii pecypc].- M.: FOpaiir, 2017.-253¢. https://www.biblio-
online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
4. Heopranmueckast XuMus B 24. YacTb2. XuMUS 3JIEMEHTOB S5-U311., IIep. ¥ JOM. y4eOHUK
JU1s akageMuueckorodakanaspuara. /Kuszes JI.A., Cmapeirua C.H.- [DnexkTpoHHBIN
pecypc].- M.: FOpaiit, 2017.-359c. https://www.biblio-online.ru/book/763BEB16-C2D8-
4545-AF39-FB4A38E2BD4D
5. AHanuTrnyeckas XUMHUs U PU3UKO-XUMUYECKHE MeToIbl aHanu3a: yueobnuk. B 21.T.1/ [lox
pen.A.A. Umenko. — 3-e u3n.; crep.- M.: Akaaemusi, 2014.- 352c.- ( Beiciiee o6pa3oBanue
OakanaBpuar).



https://e.lanbook.com/book/151537
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D

6. AHanuTHYecKas XUMHUS U PU3UKO-XMMUYECKHE METO/IbI aHanu3a: yueonuk. B 21.T.2/ Ilox
pen. A.A. Umenko. — 3-¢ uzn.; crep.- M.: Akanemust, 2014.-416c¢.- ( Beicuiee o6pa3oBanue
OakanaBpuar).

7.2.JlonoTHUTEIbHAS y4eOHaA JIUTEpaTypa
1.Capraes I1.M. Heopranuueckast xumus: ydeonoe nocooue / Capraes [1.M. - [DneKTpOHHBIHI
pecypc].- M.:u3narenbcTBO «Jlanb» 2013.- 384c.
https://e.lanbook.com/book/36999?category pk=43778#authors
2.AHanutnueckas Xxumus B 2-x kaurax. Kaura 1. XuMudeckue METoIbl aHamu3a. 2-e u3l., UCTp.

U 701 Y4eOHMK W TPaKTUKyM Ui TpUKIagHoro OakanmaBpumara/ AsekcanmpoBa D.A.,

laiinyxoBa H.I'. [QnekTponusiii pecypc].- M.: FOpaiit, 2017.-551c.
https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D
3. AHamuTryeckasg xuMusa B 2-X kHurax. Kaura 2. OU3UKO-XUMHUYECKHE METOIbl aHajiu3a 2-€

H34., UCIIPp. U JOII. VueOHuk u MMPAKTUKYM IJI1 [IPUKIIATHOTO 6aKaJIaBpI/IaTa

Anekcanapona D.A., [Naiinykosa H.I'. [QnexTponnslii pecypc].- M.:FOpaiit, 2017.-355c¢.
https://www.biblio-online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1D0OD1

7.3. MeToauveckue yKa3aHHsl 10 OCBOCHHUIO JUCIUIIMHBI
1.ITanduroB B.®., Tapacosa C. B., Ky3nenona P.B., lllenkosuukoBa H.B. Metoauueckoe py-
KOBOJICTBO K CaMOCTOsITeNbHOU paborte mo xummu. Paznmen «Heopranmdeckas xumus» Mudy-
puHck, - 2023 .- 74c.
2.I1anpurtoB B.®., Tapacosa C. B., Ky3nenosa P.B., lllenkoBaukoa H.B. Meroanyeckoe py-
KOBO/JICTBO K JIa0OPaTOPHBIM 3aHATHUSAM U CaMOCTOSITEIbHON padoTe M0 HEOpraHM4eckoil u aHa-
JUTAYECKON XuMun. MuaypuHck, - 2023 .

7.4. UupopmaunoHHbie U HU(pPOBbIE TEXHOJOTHHU (IPOrPaMMHOe
o0ecreyeHue, COBpeMeHHbIe MPodeccuoHaIbHbIEC 0a3bI TaHHBIX U

HHGpOpPMALMOHHBIE CIIPABOYHBIE CHCTEMbI)

VYyeOHas nucuuIuiiHa (MOAYJb) MPEIyCMaTpUBAaET OCBOCHHE MH(OPMALMOHHBIX U LH}-
POBBIX TeXHOJIOTHH. Peanu3arus HuppoBbIX TEXHOJIOTUN B 00pa30BaTeIbHOM MIPOCTPAHCTBE SIB-
JSeTCsl OAHOM M3 BaKHEWIIUX Leneid oOpa3oBaHMs, JArOIIe BO3MOXXHOCTh pa3BUBaTh KOHKY-
PEHTOCTIOCOOHBIE KayecTBa 00YJaroIUXcs Kak OyIyluX BhICOKOKBAIN(UIIMPOBAHHBIX CIIEIHa-
JHMCTOB.

[udpoBble TEXHOJIOTHH MPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOTO peIICHHS
3a7ia4 MPo(heCCHOHAIIBHOTO, COLIMAIBHOTO, TMYHOCTHOIO XapaKTepa C UCIOIb30BAHUEM PA3JIN-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TeXHOJIOTUH. OcBoeHHe HHU(POBBIX TEXHOJIOTHI B paMKax
JAHHOM JUCHUIUINHBI (MOAYJII) OPUEHTUPOBAHO HA CHOCOOHOCTh 0O€30MacHO M HaJIeXKalIUuM
00pa3oM moJy4arhb JJOCTYII, YIPaBIATh, UHTETPUPOBATh, OOMEHUBATHCS, OLIEHUBATh U CO3/1aBaTh
MH(POPMALIHIO C TOMOIIBIO [IU(PPOBBIX YCTPOUCTB U CETEBBIX TexHONOoruid. ®opmupoBanue nud-
POBOIl KOMITETEHTHOCTH Hpejrnoiaraer padoTy C JaHHBIMHU, BJIAJICHUE WHCTPYMEHTaMM JUIs
KOMMYHHKAITIH.

7.4.1 DjIeKTPOHHO-0MOJIHOTEYHbIE CUCTEMBI U 0a3bI TaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanwue ycayr ot 03.04.2024 Ne
6/u (CeteBas ay1eKTpOHHAast OMOIMOTEKA)

2. baza nanHbIX 3neKTpoHHBIX HHGOpManroHHBIX pecypcoB @I'BHY ITHCXB (morosop mo
00€CIeYeHNIO I0CTYyINa K AJIEeKTPOHHBIM nHpopMmannoHHbIM pecypcam ®I'BHY IHTHCXbB uyepe3
tepmuHan ynaineaHoro pocryna (TY ] ®T'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnektpoHHass 6ubnuoreuynas cucrema «HanumonanbHbI 1MppoBOi pecypc «PykoHT»:
Komnekmun «ba3ossiit MmaccuB» u «Konoc-c. Cenbckoe xozsictoy (https://rucont.ru/) (morosop



https://e.lanbook.com/book/36999?category_pk=43778#authors
https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D
https://www.biblio-online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1D0D1
https://e.lanbook.ru/
https://rucont.ru/

Ha OKa3aHUE YCIIYT 0 MPEeOCTaBICHHIO A0CcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnekrponnoe mznarenbctso KOPAUTy (https://urait.ru/) (ZoroBop Ha oOka3zaHue
YCIIYT 10 TPEI0CTaBICHUIO JOCTYIa K oOpa3oBarenbHoi miathopme OO0 «DnekTpoHHOE H3/a-
tensctBo FOPAWT» ot 07.05.2024 Ne 6555)

5. DrnekrpoHHO-OMOMMoTeuHas cucrtema «Bepuanckuit» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE MCIOJIb30BaHuE TIpou3BeaeHui ot 26.03.2020 Ne 14/20/25)

6. baza nannpix HOb «HanuonaneHast anektponnas oubimuoteka» (https://rusneb.ru/) (moro-
Bop o moaximoueHnn k HOb u mpenocrabiennn gocryna k oobekram HOb ot 02.02.2024 No
101/H3b/4712-m)

7. CorunamnieHue o COTpyJJHUYECTBE 110 OKa3aHUI0 OMOINOTeYHO-UH(DOPMALIMOHHBIX U COLUO-
KYJIBTYPHBIX YCIYT TMOJIb30BATEISIM YHHUBEPCUTETA M3 YHCIAa WHBAIUIOB IO 3PEHUI0, CIa00BU-
JSIIMX, UTHBAIKUIOB JAPYTUX KAaTErOpui ¢ OrpaHHUYEHHBIM OCTYIOM K MH(QOpMAIUH, JTUIL], UMe-
IOIIUX TPYAHOCTH ¢ yTeHueM rmockoneyarHoro Tekcra TOI'BYK «TamboBckas o0nacTHas yHU-
BepcanbHas HayuHas onbnuoteka uM. A.C. [Tymkuna» (https://www.tambovlib.ru) (cornamenue
o cotpyaamnuectBe oT 16.09.2021 Ne 6/H)

7.4.2. Un¢opManinioHHbIE CIIPABOYHbIE CHCTEMbI
1. CnpaBounas mpaBoBasi cuctema Koncynbrantllntoc (moroBop moctaBku, aganTalud U
COIIPOBOKICHUS K3eMILIIpoB cucteM Koncynprantllmoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexTpoHHbI nepuoanyeckui cnpaBouHuk «Cuctema 'APAHT» (moroBop Ha yciyru

1o cornpoBoxkaeHuto oT 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpeMeHHbIe NpodeccHoHATbHbIE 0a3bl JAHHBIX

1. ba3a nmaHHBIX HOPMATHBHO-TIPABOBBIX AKTOB HH(OPMALMOHHO-0OpPa30BATENBHON IPO-
rpamMmebl «Pocmetony (morosop ot 05.09.2024 Ne 512/2024)

2. ba3a pannbix Hayunoii anekrponnoit 6ubmmorexku eLIBRARY.RU — poccuiickuii un-
dbopMaIMOHHO-aHATMTUYECKHUI MOpTai B 00JIACTH HAYKU, TEXHOJIOTUH, MEIULIMHBI U 00pa3oBa-
Hus - https://elibrary.ru/

3. TTopran oTKpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTeie  naHHble @DenepalbHON  CIykKObl TrOCYIapCTBEHHOU
https://rosstat.gov.ru/opendata

CTaTHUCTHUKHU -

7.4.4. JIMeH3MOHHOE U CBOOOHO PACPOCTPaHsieMOe MPOrpaMMHOe
o0ecrieyeHue, B TOM YHCJIe 0Te4YeCTBEHHOI0 IPOM3BOACTBA

Ne Hanmenosanue PaspaboTunk HoctynHocTh Ccplnka Ha EquHbIi PexBu3uTHI MO~
1O (mpaBoobia- | (IMLeH3HOHHOE, | PeecTp POCCHUCKHX TBEPIKAAIOLIETO 0~
Jatesp) cBoOoaHO pac- | mporpamm mius OBM | kymenra (mpu Hau-
npoctpansemoe) | u B/ (mpy Hamm9IwMm) YUH)
1 | Microsoft Windows, Microsoft JIuieH3noHHOE - JIuneHsus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk
JCUCTBUSL: OECCPOUHO
2 | AwnruBupycHoe npo- | AO «Jlaboparo- | Jluuensuonnoe | https://reestr.digital.g | CyOnuueH3HOHHBIH
rpammMHoe obecniede- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ OO0
nue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security mms (Poccust) 09.12.2024 Ne 6/H,
OousHeca CPOK JIEHCTBHSL: C
09.12.2024 no
09.12.2025
3 | MoiitO¢uc Crangapr- | OOO «Hosble Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - o0JiauHbIe TeX- ov.ru/reestr/301631/? «PyOuxon»



https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

OducHBIN makeT Hosorum» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne
TS pabOTHI C TOKY- cusl) 03641000008190000
MEHTaMH H MOYTON 12

(myoffice.ru) CpOK JieficTBus: Gec-
CPOYHO
OducHslil makeT AO «P7» Juniensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
«P7-Oducy ov.ru/reestr/306668/? «Codreker
(meckrormHas Bepcusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JeiicTBHsA: Oec-
CPOYHO
OrmepantoHHast CH- 00O "basansT | JIunensuonnoe | https://reestr.digital.g Koutpakt ¢ 000
crema «Anpt O6pazo- | cBoOOAHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHE» rpaMMHoOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
neyeHue" 03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
IMporpammuas cucre- | AO «Antumia- | Jlunensuonnoe | https://reestr.digital.g | Jlunensuonuslit no-

Ma U1t 0OHapyKEHHS
TEKCTOBBIX 3aMMCTBO-
BaHUI B yUCOHBIX U
Hay4HBIX paboTax
«Antumnaruat BY3»

ruat» (Poccus)

ov.ru/reestr/303350/?
sphrase_id=2698186

roBop ¢ AO «An-
TUITIarHaT) OT
23.05.2024 Ne 8151,
CPOK JAeHCTBUS: C
23.05.2024 no

(https://docs.antiplagia 22.05.2025
us.ru)
Acrobat Reader Adobe Systems | CsobojHo pac- - -
- IIPOCMOTP IOKyMEH- IIPOCTPaHsIEMOE
toB PDF, DjVU
Foxit Reader Foxit CBobojHO pac- - -

- IPOCMOTP JAOKYMEH-
toB PDF, DjVU

Corporation

HPOCTpaHsIeMoe

7.4.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn « AHTEepHE)

1. CDTOwiki: 6a3a 3nanwmii no nuppoBoii Tpanchopmaru https://cdto.wiki/
2. HTTP://IWWW.CHEMISTRY.NAROD.RU/HIMIYA/UCH_CHEM_ORGANO1.

HTML,;

3. http://rucont.ru/
4. http://window.edu.ru

5. http://e.lanbook.com

NoakowhE

http://www.trello.com

7.4.6. {u(dpoBble HHCTPYMEHTHI, IPUMEHsIeMbIe B 00pPa30BaTeJIbHOM MpoIecce
LMS-mnardpopma Moodle
Buptyansnas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online
Ob6naunsle cepBucsl: Anaexc./luck, O6mako Mail.ru
Cepsucel onpocos: Suaexc @opmer, MyQuiz
Cepsucel BuneocBszu: Suaekc treaemoct, Webinar.ru
CepBuC COBMECTHOW pabOTHI Haa TMpoeKTaMu s HeOonpmmx Tpymmn Trello



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.chemistry.narod.ru/himiya/uch_chem_organ01.html
http://www.chemistry.narod.ru/himiya/uch_chem_organ01.html
http://window.edu.ru/
http://e.lanbook.com/
http://www.trello.com/

7.4.7. lludgpoBble TEXHOJIOTMHU, IPUMEHsIeMble PU U3YYCHUH TUCIUIIIMHBI

Ne

Hudpossie  TEexHOIO-

I'nu

Bunpl yueOHOM paboOTHI, BBI-
MOJIHSIEMBIE C MPUMEHEHUEM
U(PPOBON TEXHOJIOTHU

dopmupyembie
KOMIIETEHIIUHU

WJIK

O01a4HbIE TEXHOJIOTUU

Jlexuun
CamocrosiTenpHas padoTta

YK-1

NI-1yx1 —
Anammzu-
pyer  3amaugy,
BBLIENAS ee Oa-
30BbIC COCTaB-
JSIOIINAE, OCY-
IICCTBIISIET JIe-
KOMITO3HUIIMIO

3a7a41
N-2yx1 —
Haxomutr n
KPUTHYECKH
aAHATM3UPYET
uHpopmaruto,
HEO0OXOIUMYIO
JUISL  pelIeHUs
IMOCTaBJICHHOM
3aJa4H.

Bosnbmue nanuwie

Jlexuun
CamocrosiTenpHas padoTta

YK-1

NI-1yx1 -
AHnanuzu-
pyer  3amauy,
BBIIENAA ee Oa-
30BbIE COCTaB-
JSA0IINAE, OCY-
IIIECTBIIIET JIe-
KOMIIO3UIIMIO

3a7a41
N-2yx1 —
Haxomut n
KPUTHYECKH
aHATM3UPYET
UH(OpMALIHIO,
HEOOXOUMYIO
JUISE  peUIeHHs
MOCTaBIICHHOM
3aJa4m.

8. MaTepuaJIbHO-TEXHHYECKOE o0ecnevyeHne TUCIUIINHBI (MOaYJisl)

HanmenoBaHue criermnaibHbIX *
HOMEIIEHUN U NOMEIIEHNI IJISI caMO-
CTOATEIbHOU paboThI

OcHaIEHHOCTh CIIEMUAILHBIX TOMEIIEHNN 1 TOMe-
IIEHUH JISI CAMOCTOSITEIbHON PabOThHI

Y4yeOHasi ayauTopusi Uis TPOBe-
JIEHUS 3aHATHI JIEKIMOHHOIO THIIA,
3aHATUI CEMHHAPCKOr0 THUIIA, TPYMIIO-
BbIX U WHIUBUIYaJIbHBIX KOHCYJIbTa-
LUH, TEKYLIET0 KOHTPOJIL U IIPOMEXKY-
TouHOU arrecranuu(yn. MHTepHaimo-

HanbHas, 1. 101 - 2/11)

bans BoasHas nabopatopHas (MHB. Ne 1101047225);
PH-metp (unB. Ne 1041044866);
DOTO3IEKTPOKOJIOPUMETP

(uHB. Ne 1041044866);

Becsol anextpuueckue (uHB. Ne 2101040654);

XMMHUYECKUE PEAKTUBbI, XUMUUYECKasl TOCya




AynuTopus Il CaMOCTOSTEIbHOM
paboThI - KOMIBIOTEPHBIN KJIacc C BBI-
XO0JIOM B UHTEpPHET

(MuTepranuoHanbHast
3/239a)

101 ayn.

1. KommbroTep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, MpbImin
BenQ 21.5 G2250 (Ne41013401655)

2. KommbroTep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, MpImin
BenQ 21.5 G2250 (Ne41013401656)

3. KowmmbroTep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, MpImn
BenQ 21.5 G2250 (Ne41013401654)

4. KommbroTep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, MbImin
BenQ 21.5 G2250 (Ne41013401653)

5. KomrmbroTep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, MpImimn
BenQ 21.5 G2250 (Ne41013401652)

6. Komnerorep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, mpImmn
BenQ 21.5 G2250 (Ne41013401651)

7. Kommsrorep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, mpImmn
BenQ 21.5 G2250 (Ne41013401650)

8. Komneiorep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, mpImimn
BenQ 21.5 G2250 (Ne41013401649)

9. Kommsrorep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, msbImimn
BenQ 21.5 G2250 (Ne41013401648)

10. Komnsrorep «NL»
G1610/H61M/4Gh/500Gb/450W,
GembirdKB-8300 UM-BL-R, MpImim
BenQ 21.5 G2250 (Ne41013401647)

B KOMIUIEKTAIlUH
KJTaBHaTypa
Gembird, monuTop

B KOMIUICKTAIMH
KJTaBHaTypa
Gembird, monuTop

B KOMIUICKTAIMH
KJTaBHaTypa
Gembird, monuTop

B KOMIUICKTAIMH
KJTaBHaTypa
Gembird, monuTop

B KOMIUICKTAIUH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAIMH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAI[H
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAIMH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAIMH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAI[MH
KJIaBHATYypa
Gembird, monuTOp

11. Oxpan Ha mratuse (Nel1101047182)
12.IIpoektop AcerXD 1760 D (Ne110104 5115)

Pabouas mporpamMma AMCHUITIMHBI «XUMHUS HEOpraHUYecKas U aHaJIUTHYECKas» COCTaBJICHA B

cootBercTBUU ¢ TpeboBanusimu PI'OC BO mo HampaBiIeHHIO MOATOTOBKH

35.03.05 -

CanioBoJICTBO (ypoBeHb OakanaBpuara), yTBEp>KACHHOT0 Ipuka3oM MuHHcTepcTBa 00pa3oBaHus
u Hayku Poccuiickoit @enepaunu Ne 737 ot 01.08.2017 r.
ABTOp CT. IpenojaBareib kagenpsl Ouonoruu u xumun Tapacosa C.B.

Penensent: C.U. JlanunuH - 3aBeayronuii Kadeapoi TEXHOJIOTUU MTPOU3BOJICTBA, XPAHECHHUS
U 1epepaboTKHU NPOJYKIIUU PAaCTEHUEBOICTBA, KAHIUIAT CEIbCKOXO03SICTBEHHBIX HAYK, TOLCHT




[Iporpamma paccMmoTpena Ha 3aceqanuu Kadeapsl xumuu (mpotokoa Ne 7 ot 15 mapra
2019 r.).

[Iporpamma paccMoTpeHa Ha 3aceqaHuu yuyeOHo-MeTonuueckor komuccuu [lmomooBort-
Horo uHctutyTa UM. M.B. Muaypuna Muaypunckoro I'AY (mporokosn Ne 9 ot 22 anpens 2019

T.).
[Iporpamma yTBepkIeHa Ha 3aceJaHUM YYeOHO-METOAMYECKOrO coBeTa MHUYYpPHHCKOTO
['AY (npotokon Ne 8 ot 25 amnpesns 2019 r.).

IIpoepamma nepepabomana u donoanena 6 coomgemcmeuu ¢ mpebosanusimu @I'OC BO.

[Iporpamma paccMOTpeHa Ha 3acelaHuy Kapeapbl OHOXUMHH U XUMUU (IpoToKoi Ne 7 ot
30 mapta 2020 1.).

[Iporpamma paccMoTpeHa Ha 3aceJaHuu yueOHO-MeTonudeckord komuccuu [lnomooBormr-
Horo uHcturyta uM. M.B. Muuypuna Muuypunckoro I'AY (nporokon Ne 9 ot 20 ampens 2020

T.).
[Iporpamma yTBepkJeHa Ha 3aceJaHuM Yy4eOHO-METOAMYECKOrO coBeTa MUUYpHHCKOTO
I'AY (npotokoa Ne 8 ot 23 anpens 2020 r.).

IIpoepamma nepepabomana u donoanena ¢ coomgeememeuu ¢ mpevosanusamu PIOC BO.

[Iporpamma paccMoTpeHa Ha 3aceaHuy Kadeapbl OMOXUMUN U XUMHUH (TTpOoTOKoa Ne § oT
15 mapta 2021 r.).

[Iporpamma paccMoTpeHa Ha 3acefaHuu ydeOHO-MeToauueckoi komuccuu Ilmomoosor-
Horo uHctutyta uM. M.B. Muuypuna Muuypunckoro I'AY (nporokon Ne 9 ot 19 ampenst 2021 r.).

[Iporpamma yTBepkJIeHa Ha 3aceJaHUN Y4eOHO-METOAMYECKOTO coBeTa MUUYpHHCKOTO
I'AY (nportokon Ne 8 ot 22 anpens 2021 r.).

IIpoecpamma nepepabomana u donoanena  coomeemcmeuu ¢ mpedosanuamu @IOC BO.

[Iporpamma paccMoTpeHa Ha 3aceilaHuu Kadenpbl 6MoXuMuu U Xxumuu (mpotokoi Ne 10 ot
28 mas 2021 r.).

[Iporpamma paccMoTpeHa Ha 3acefaHuu yueOHO-MeToaudeckor komuccuu [lnomooBor-
Horo uHctutyta um. M.B. Muuypuna Muuypunckoro I'AY (nporokon Ne 11 ot 21 utons 2021 r.).

[Iporpamma yTBepaeHa Ha 3aceAaHUU Y4E€OHO-METOJIMYECKOro coBeTa MUYYypHUHCKOTO
T'AY (mpotokoa Ne 10 ot 24 urons 2021 r.).

IIpoecpamma nepepabomana u donoanena ¢ coomgemcemeuu ¢ mpedoganuamu ©IOC BO.

[Iporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapbl OMOXUMUU U XUMHHU (TTpoToKos Ne 8 ot
4 ampens 2022 1.).

IIporpamma  paccMOTpeHa  Ha  3aC€AaHUM  Y4E€OHO-METOIMYECKOW  KOMHCCHHU
[TnonooBommuoro uHctutyta uM. M.B. Muuypuna Muuyputnckoro I'AY (mporokon Ne 8 ot 18
anpens 2022 ).

[Iporpamma yTBeprkJeHa Ha 3aceJaHul y4eOHO-METOAMYECKOro coBera MHUYpHHCKOTO
AV (mpotokosa Ne 8 ot 21 anpens 2022 r.).

IIpoepamma nepepabomana u donoanena 6 coomgemcemeuu ¢ mpevosanuamu ©IOC BO.
[Tporpamma paccMoTpeHa Ha 3acelaHuu Kadeapbl OMoXuMuM W Xumuu (mpotokon Ne 11 ot 5
utonst 2023 r.).

[Iporpamma paccMOTpeHa Ha 3acelaHUU Yy4eOHO-METOIMYECKOW KOMHCCUU WHCTUTYTa
(byHIaMEHTAIBHBIX M TMPHUKIAJAHBIX arpoowoTexHonoruii um. M.B. Muuypuna MwuuaypruHCKOTO
['AY (nporokon Ne 11 ot 19 urons 2023 ).

[Iporpamma yTBepkAeHa Ha 3aceaHUU Y4eOHO-METOAWYECKOIO COBETa YHUBEPCUTETA
(mpotokos Ne 10 ot 22 utons 2023 r.).



IIpoepamma nepepabomana u donoanena 6 coomgemcmeuu ¢ mpebosanuamu @I'OC BO.

[IporpamMma paccmoTpeHa Ha 3aceaHuu Kadeapsl 61Moaoruu 1 XuMuu (mpoTtokoia Ne 9 ot
«06» mast 2024 1.).

[IporpamMma paccMoTpeHa Ha 3acelaHUU Yy4eOHO-METOJMYECKOW KOMHCCUUM HHCTUTYTA
(dyHaaMEeHTaNbHBIX M NPUKIAIHBIX arpodouoTexHojoruii uMm. M.B. Mudypuna MuuyprHCKOTO
I'AY (mpotokoist Ne 10 ot 20 mas 2024 1.).

[Iporpamma yTBepkJeHa Ha 3aceJaHUU y4eOHO-METOJMYECKOTO COBETa YHHMBEPCUTETA
(mpotokos Ne 9 ot 23 mast 2024 1.).

IIpoepamma nepepabomana u donoanena 6 coomsemcemesuu ¢ mpevosanuamu @IOC BO.

[Tporpamma paccMoTpeHa Ha 3acelaHuH Kadeapsl Ouonoruu 1 Xxumuu (mporoxoa Ne 8 ot
«02» anpenst 2025 T.).

[Iporpamma paccMoTpeHa Ha 3acelaHud y4eOHO-METOIUYECKON KOMHCCHU WHCTHTYTA
dbyHIaMEHTaIbHBIX U MPUKIAAHBIX arpoOuorexHonoruii um. M.B. Muuypuna Mu4aypruHCKOTO
I'AY (npotokon Ne 8 ot 21 anpens 2025 1)

[Iporpamma yTBepkKA€HAa Ha 3aceJaHUU Y4eOHO-METOJAUYECKOIO COBETa YHUBEPCUTETA
(mporokon Ne 8 ot 23 anpens 2025 r.)

Opurunan pabodyeil mporpaMMmbl XpaHUTCS Ha Kadeape caIoBOACTBA, OMOTEXHOIOTUN U
CEJIEKIIMH CEIbCKOXO03MCTBEHHBIX KYJIBTYP
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