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1. lean ocBoOeHNS JUCIUILINHBI (MOIYJIs1)
OCHOBHBIMU IeJIIsIMHU OCBOCHUA OUCITUITIIMHBI (MOI[y.]'I?I) ABIIAKOTCA:

- IPUOOPETEHNE TEOPETUYECKUX 3HAHUH, HEOOXOIUMBIX JJIs1 (POPMHUPOBAHUSI OCHOBHBIX TTOHS-
TUWA B3aUMOCBSI3U CBOP'ICTB, coCTaBa W CTPOCHHA MOJICKYJI BCHICCTB, UX I/I,Z[GHTI/I(i)I/IKaI_[I/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: «XUMUS OpraHudeckasy», «Du3Honorus u Onoxumus
pactenuii», «llurtanue u ynobpeHue cagoBbIX KylbTyp», «CHUCTEMBbI 3aIIUTHI IJI0JOBBIX KYIb-
Typ», « HAPOTEXHUYECKAS MEITHOPALIHS.

3. [lnanupyemMble pe3yJIbTATHI 00y4YeHHs MO AUCHUHILINHE (MOIYJIIO),
COOTHECEHHbIE C IVIAHUPYEMBIMHU pe3yJIbTaTAMHU O0CBOCHHS 00pa30BaTeIbHOI
NPOrpamMMmblI

OcBoeHue TUCHMITIIMHBI HAalIPaBIeHO Ha (POPMUPOBAHUE CIEAYIOIINX KOMIETEHIUI:

VYK-1 — CnocobeH ocymecTBISITh MOUCK, KPUTUYECKUIM aHalu3 U CUHTE3 MH(OpMAaIUH,
HNPUMEHSATh CUCTEMHBIH OAXO]] VISl PEIICHHS TTOCTAaBICHHBIX 33134

OIIK-1 — CnocoOeH pemiath TUIMOBBIE 3a7a4K MPOGECCUOHAITBHOM NEATEIbHOCTH Ha OC-
HOBE 3HAHUH OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKMX M €CTECTBEHHBIX HayK C MPUMEHEHUEM WH-

(b opMaIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUH

Kon n
HAauMEHOBAHUE
YHUBEPCAIBbHOU
KOMIIETEHIINH

Kpurepuu onieHuBaHusl pe3yibTaToOB 00y4eHUs

Ko 1 HauMEHO-
BaHHE UHIUKa-
TOpa I0CTUXKe-

HUS YHUBEP-
CAJILHBIX KOM-
HEeTEeHINI

HU3KUH (10-
IIOPOTOBBIN,
KOMITETEHITUS
He chopMupo-
BaHA)

IIOPOTOBBIN

0a30BbIid

[TPOIBUHYTHII

KaTCl"Opl/ISI YHUBCPCAITBbHBIX KOMHCTGHHI/II\/’I - CucreMHOE U KPUTHYCCKOC MBIIIJIICHUC

VK-1.

Crocoben
OCYILIECTBIIATH
MOUCK, KPHUTH-
YyecKuil aHaau3
A CHHTE3 HWH-
bopmarnmu,
MPUMEHATh CH-
CTeMHBI MOJ-
XO4 I penie-
HHUS TOCTaBJICH-
HBIX 3aJa4

UA-1yi1 —

Ananns3u-
pyer 3aauy,
BBIIEIISS ee
0a30BEIE co-
CTaBJISIIOIIINE,
OCYIIIECTBIISIET
ITEKOMITO3HLIHIO
BaJgayun

He wmoxer
AHATTM3UPOBATH
Bajayy, BBbIJIE-
11 ee Oa3OBEIE
COCTaBIIAIOIINE,
HE  OCYIIECTB-
IIIeT JIEKOMIIO-
BUIIMIO 3a]1a9u

Cmabo
aHAJTM3UPYyET
3ajady, BbI-
nenssa ee Oa-
30BbIE co-
CTaBJISAIOIINE,
cmabo  ocy-
IECTBIISET
JIEKOMITO3H-
MO 3a7a4H

Xopo1o
aHATN3UPYET
3amaqy, BBIJeE-
ags  ee 0aso-
BBIE  COCTaB-
JIAIOIE, XO-
po1o ocy-
IIECTBIISIET JIE-
KOMITO3HIIUIO
3a71a49u

OTianuHO
aHAJN3UPYET
3amaqdy, BBI-
nendas ee Oa-
30BBIC co-
CTaBJIAIOIIHNE,
OTJIHNYHO
OCYIIECTBIISI-
€T JIEKOMIIO-
LU0  3aja-
qu




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

Haxoaut u HaxoauTsb U | CTaTO4YHO HO OBICTPO HAXOIUT u
KPUTUYECKH  KPUTHYECKU YeTKO Haxo- | HaXOJIUT U KPUTHYECKU
QHAIM3UPYET  @HAJIU3UPOBATH | IUT U KPUTHU- | KPUTUYECKH  [AHATU3ZHPYET
unpopmanuo, MHGOPMAIUIO, | UECKU aHANU- | aHAM3UPYET  MHQOpMAIHIO,
HEOOXOMMYIO HEOOXOMUMYIO | 3UpPYeT  HWH- | UHPOPMAIUIO, HEOOXOINUMYIO
JUIS  peLIeHUs i peuieHus | popMaiuio, | HEOOXOOUMYIO |1l peLIeHUs
MOCTABIICHHOW [MOCTaBJICHHOW | HEOOXOIH- 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 3a/laydl pelIeHHs] 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- | CTBA 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-
poIIO 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...
JIEHUSIX IPYTUX | A€HUAX JPYTUX OLEHOK U T.A. | B pacCyxne- B  paccyxie-
Y4aCTHUKOB YYaCTHUKOB B  paccyxie- | HUX JIPYTUX HUAX JPYrUX
JEATEIIbHOCTH | AEATENbHOCTH [HUAX JIPYTHX | yYaCTHUKOB Y9aCTHUKOB
[Y4aCTHUKOB JIEATENBHOCTU  [IEATEIIBHOCTH
MeATeIbHOCTH
N-5yx1 — He wmoxer Cmaabo Xopouio VYcmen-
Onpene- ONPEACUTh U | ONPEACIISIET U | ONpPEeNeNIsieT W | HO  OIpene-
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 U 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 (MOAYIIsI) 00yJaroIIuiics 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 COCTOSHHWH,

- 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, IPUMCHSATH 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 cooTHeceHUs1 TeM/pa3iejioB Y4eOHOH TUCUUIIMHBI (MoayJas) W popmu-
PYeMBbIX B HUX YHUBEPCAJbHBIX H 00111enpo¢ecCHOHATBbHBIX KOMIETEHIIUI

Pa3nenel, TEMBI JUCIIUTUIHHEL

Komnerenuyu |




VYK-1 | OIIK-1 | OO0mee komue-
CTBO KOMIICTCH-
1095051
Paznen 1. OcHOBHBIC MOHATHS U 3aKOHBI XUMHH. JKBU- + + 2
BaJICHT.
Paznen 2. Crpoenue aroma. [leproanyuecknii 3akoH 1 + + 2
MIePUOINYECKAs CUCTEMa XMMHYECKUX JIEMEHTOB.
Pasnen 3. PeakipoHHasi CnOCOOHOCTh BEILIECTB. XHUMHU- + + 2
YecKasi CBS3b.
Pasznen 4. Xummnueckas kunetuka. CKOpoCTb XUMHUYE- + + 2
CKHX PEaKIMid U METOIbI €€ PETYIMPOBAHHMS.
Pazyen 5. Xumudeckoe u Ga3zoBoe paBHOBECHE. + + 2
Paznen 6. DHeprerrka XMMHYECKUX MPOIECCOB. + + 2
Paznen 7. XuMu4ecKkrue CUCTEMBI: pacTBOPBI, TUCIIEPC- + + 2
HBIE CUCTEMBI.
Pa3nen 8. KoMIuiekcHBIE COETUHEHUS. + + 2
Paznen 9. OkucIuTeIbHO-BOCCTAHOBUTEILHBIE CBOM- + + 2
CTBAa BEIIECTB.
Paznen 10.91eKTpOXUMHUYECKHUE CUCTEMBI. + + 2
Pa3nen 11. HemeTamnbel ¥ UX COEAUHEHUSA + + 2
Pa3gen 12. MeTtamibsl 1 UX COSAUHEHUS. + + 2
Paznen 13. Xumudeckas uACHTU(DUKAIMS: KAYECTBEH- + + 2
HBIH W KOJHMYECTBEHHBIM aHAJIN3.
Paznen 14. ®usnueckue u PU3NKO-XUMUYECKUE METO- + + 2
JIbl aHAJIN3a BEIIECTB.

4. CTpyKTypa M cojiep:KaHue TUCHUILTUHBI (MOTYJIs1)
O6H_[a${ TPYAOCMKOCTH JUCIHUIIJIMHBI COCTABJISACT 2 3a4eTHBIX CAUHUIIL, 72 aKaza. gaca.

4.1. O0bem TUCUMILIUHBI U BUAbI Y4¢0HO pad0ThI

KomnuectBo akan. yacos

110 OYHOU 10 3a04HOU
Bun 3anstuit dhopme 00y- dhopme 0Oyue-
YeHUs HUS
1 cemectp 1 xkypc
OO61ast Tpy10€MKOCTh TUCIUTITHHBI 72 12
KonTakTHas pabora oOy4daromuxcs ¢ npenojaBaTesieM, T.4. 32 5
AyIUTOpHBIE 3aHATHUS, U3 HUAX 32 6
JIEKITAH 16 2
nabopaTopHble paboThI
16 4
CamocrosrenbHas paboTa 00yJaroumxcs, B T.4. 40 62
nmpopaboTka y4eOHOTO MaTepuaja 10  JUCIHUTUINHE
(KOHCHIEKTOB JIEKIMH, y4eOHHMKOB, MaTepHaJiOB CETEBBIX 20 35
pecypcoB)
Brinonnenue nHAMBUYaANbHBIX 3aJaHUI 10 20
MMOATOTOBKA K C/1aue MOJTYJIsI 10 7
KoHnTposnb 27 9
By uToroBoro KOHTpOJIS 9K3aMeH 9K3aMeH




4.2. Jlekuun

O0BeM B akal. gacax

N dopmupyembie
Ne Pa3nen nucuuniuHbl (MOAYIS), TEMbI JICKIIHIA oHHaA 3a0tHai PMHPY
¢dopma ¢dbopma KOMIIETCHITUH
o0y4eHusi | oOydeHus
1 | OcHOBHBIC MOHATHS U 3aKOHBI XUMUU. DKBHUBA-
JICHT.
1.1. OcHOBHBIE TTOHATHS U 3aKOHBI XUMUH. VK-1; OIIK-1
1.2.DKBHBaJICHT, 0.5 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 Tlepunoanveckuii 3aKOH ¥ IEPUOANYECKAs CH- VK-1; OIIK-1
CTEMa XMMHUYECKUX JJIEMEHTOB
3 | PeakumonHass cnocoOHOCTh BEIIECTB. XHUMHUYE-
CKasl CBSI3b
3.1 PeaknuonHas criocOOHOCTE BEILECTB. 1 VK-1; OIIK-1
3.2 XuMuueckas CBsI3b 0,5 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. 1 VYK-1; OIIK-1
7 | XuMUYeCKHe CHUCTEMBI: PAcCTBOPHI, TUCIIEPCHBIC
CUCTEMBI.
7.1 X¥MU4YeCKHe CUCTEMBI VK-1; OIIK-1
7.2PacTBOpBI, AMCIIEPCHBIE CUCTEMBI. VYK-1; OIIK-1
8 | KoMmirekcHble coeauHEeHus.
8.1 KoMmmiekcHbIe COeTUHEHH. 1 VK-1; OIIK-1
9 | OKuCIUTETHHO-BOCCTAHOBUTENBHBIE  CBOWCTBA
BEIIIECTB.
9.1 OkucIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiuu | 1 VK-1; OIIK-1
10 | DAEKTPOXMUMHUYECKHUE CUCTEMBI.
10.1 DAEKTPOXUMHYECKUE 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 XxJjopujaa Oapus; pac-
TBOp pOAAHUJA  aMMOHWUS,
pactBop Ks[Fe(CN)s]; pactBop

12 | MeTtajuibl 1 UX COEIUHEHUS.
12.1 Meraiibl 1 VK-1; OIIK-1
12.2 CoennHeHus METAIIIOB VK-1; OIIK-1
13 | Xumudeckas UACHTUDUKAIMS: KAaYSCTBEHHBIA H
KOJIMYECTBEHHBLIN aHAIN3
13.1 Xumuueckast uACHTU(PHUKAIHS: KAYeCTBEH- 1 VYK-1; OIIK-1
HBIH aHaInu3
13.2 Xumuyeckast ueHTU(UKAIUS: KOJTYe- VYK-1; OIIK-1
CTBCHHBLIN aHAJIN3.
14 1 VK-1; OIIK-1
14.1 ®usuyeckne METOIBI aHAIK3a BEIICCTB.
14.2 ®Ou3uKo-XMMHYECCKHE METOIbI aHAI13a Be- VK-1; OIIK-1
IIECTB.
Bcero 16 2
4.3. [IpakTn4yeckne 3aHATUA HE IPETYCMOTPEHBI
4.4. JlabopaTopHble padoThI
O6beM axaj. 4Ja- ®opmu-
No COB pyembie
pas- OHHasA 3a04- naGopaTopHOE 060pyIOBaAHNE KoMmiIe-
nena HaumeHoBaHHe 3aHSTHS hopma Hast ¥ MaTeprabl TCHIHH
(Te- oOyue- | ¢dopma
Mbi) HUS 00y-
YCHU

1 Texnuka 6€30MacHOCTU TPHU 1 0,5 | ycraHOBKa Il ONpPEAENEHHs MO- VK-1;
paﬁOTe B XUMHWYECKOU IJia- JISIpHOﬁ MacCChl JKBHBAJICHTA MeE- OIIK-1
60paTOpI/H/I. Tajlyla, cocrodmiasd H3 6I-OpeTKI/I,
DKCIEPUMEHTANBHOE  OIIpe- BOPOHKHM, TPOOUPKH M INTATHBA;

JIeJICHHE DKBUBAJICHTA HEHU3- TepMoMETD; Gapometp; GroperTxa,
BECTHOIO METAIA samosHenHas 1H. pactBopom HCI;
HaBecku metaios (Mg, Cd, Zn).

7 [TpuroToBieHnEe pacTBOPOB 1 0,5 | Konba na 100mm; mepubii mu- | YK-1;

3a/IaHHOM KOHIIEHTPAIUK muHAp  Ha  250mu;  apeomerp; | OITK-1
cynp(haT aMMOHHUS WM HHUTpPAT
AMMOHUS.

8 OKCHNEPUMEHTAIbHOE — U3Y- 2 0,5 [ItatuB ¢ mpuGopaMu, IUAIAHID VK-1;
YEeHHE MPOIECCOB DIIEKTPO- Ha 25 mu; pactBop ruapokcuaa | OITK-1
JIUTUYECKON IUCCOLMAIINU U HaTpus; pacTBOp Q)e}vlombTanen-
FH}IPOHH?)& COHeﬁ. Ha; pacTBOp YKcyCHOH KHCJIOTHI,

KpI/ICTaHHI/I‘IECKI/II/I agerart aMMo-
HUSA; paCTBOp MCTWJIOpAaHXKa, IIH-
II€TKa Ha SMH, YHUBCPCAJIbHBIC
WHANKATOPHBIE OyMaXXKd; pac-
TBOp cyib(ara amrOMUHHA, pac-
TBOp ancTtata aMMOHHMH.

9 DKCHNEPUMEHTAILHOE  U3Y- 2 0,5 | mratuB ¢ mnpobumpkamm; 1HU- | YK-1;
YCHUE CBOMCTB KOMILIEKC- auHAp Ha 25Mi; cnuproBka; | OIIK-1




cynbdara xenesa (Il); pactop
Fes[Fe(CN)g]

10

DKCIepUMEHTAJIbHOE  U3Y-
YEHHUE OKHMCIUTENIBHO — BOC-
CTaHOBMUTEJBHBIX  IpoOLEeC-
COB.

MTaTUB C TPOOMpKaMH; pac-
TBOp cynbdara meau (I1); pac-
TBOp CyJib(aTa HHKA; pacTBOP
Ks[Fe(CN)s]; 2  kene3HbIX
TBO3/ NMUIMETKH Ha 2MJI pac-
tBOpbl: KMnO,4, HySO4 KJ,
FeSOy,, FeCI3

VK-1;
OIIK-1

11

OKCIIEpUMEHTAIBHOE  U3Y-
YEHUE CBOWCTB TAJIOTE€HOB,
Cephl U UX COCTMHEHUN.

IITaTUB ¢ TPOOUPKAMHU; pac-
TBOp yKCHHA; pacTBOp OpoMm-
HOM BOJBI; 2H. pacTBOp TU/JI-
pokcua HaTpus; 1H. pacTBOp
CEpPHOM KHUCIOTHI, MUMETKH,
UHAMKaTOpHas Oymara, 2H.
pactBopsl KCI, KBr,
KJ,AgNO3, HNO3, koHi1. pac-
TBOpP aMMHUaKa, CEpHast KHCIIO-
Ta, OEH30JI, PaCTBOP Kpax-
MaJIbHOTO KJiehcTepa (CBexe-
MIPUTOTOBJICHHOTO), XJIOpHAs
BOJa, OpOMHas BOJIa, MOAHAS
BOJIA

VK-1;
OIIK-1

11

OKCIEpUMEHTAIbHOE  U3Y-
YEHHWE CBOWCTB HEMETAJIIOB
IV-V rpynmel u ux coeau-
HEHUH.

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.

HITaTUB C MPOOMPKAMHU, KOHIIL.
pacTBOpBl COJIEH HATpHs, 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.

0,5

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-

0,5

MTAaTUB C MPOOMpPKaMH, Koida
Ha 100mm; 250Mu;MepHBIH ITH-
JIUH]IP, TUTJIN, IUTUTKA, BOPOHKH, (1

VK-1;
OIIK-1




PHUUYCCKOro aHaJIn3a

JIBTPBI, PACTBOPHI COJIEN Keme3a

13 OrmpenenieHne KUCIOTHOCTH 2 0,5 | Oroperku, numnetku Ha 10 M, | YK-1;
IUIOIOB U OBOILEW METOIOM MepHbie KojiObl Ha 50mur u Ha | OIIK-1
AJKaJTUMETPUYECKOTO  THT- 250my1, KOHUYECKHEe KOJObI JIs
pOBaHUS TUTpOBaHUsA, cTtakanbl Ha 200

MJI, OroKChl Wi (appopoBbIC
Yallk¥, ITaTUBBI, TEXHUYE-
CKHE€ U aHAIMTUYECKUE BECHI,
BOJIsTHAsE OaHs, (UIIBTPBHI.

14 DOTOKOJIIOPUMETPUUECKOE 1 0,5 | mepubie konOb1 Ha 50 mu, mu- | YK-1;
omnpezesieHue CcoJed Meau etk Ha 25 mia, 20 ma, 15 M, | OIIK-1

(1) B pactBOpE.

10 M1, 5 wmimu 1 M, KIOBETHI
(1 cm), ®OK — 56M, muiu-
MeTpoBasi Oymara, mMapis WU

OUHT.

NTOI'O

16 4

4.5. CamocTosiTesibHAs pad0Ta 00y4AKOIIUXCS

OO0BbeM akaj. 4acoB
Pazgen mucourmim- .
ST ten Buna camocTosTenbHOM pabOThI
HBI (TeMa) OYHast 3a09Hast
¢dbopma ¢dbopma
oOyueHust | oOyueHUs
npopaboTka y4yeOHOTO MaTepHualia Mo AUCLIUIIINHE 2
Pazgen 1. OcHOB- o
(KOHCTIEKTOB JIEKLIUH, Yy4YE€OHHKOB, MaTepualoB 2
HBIE TIOHATHSA U 3a-
CETEBBIX PECYpPCOB)
KOHBI XUMHHU. DKBHU- "
BrImonHeHne HHIUBUYaTbHBIX 3a1aHAN 1
BaJICHT 2
mpopaboTKa y4eOHOro MaTtepuana o JUCIHUIIINHE 2
Paznen 2. Ctpoenue pop yd . P Acn
(KOHCTIEKTOB JIEKLIUH, Yy4YE€OHHKOB, MaTepualioB 2
aroma. [lepuoanue-
o CETEBBIX PECYPCOB)
CKUI 3aKOH U Tepu- B — 1
R y—— BIMIOTHCHUE WHMBUIYAIBHBIX 3aJIaHUI
XUMHUYECKHX DJIe- 2
MEHTOB
mpopadboTKa yueOHOro MaTepHasa 1Mo JUCILUILIINHE 2
Pazgen 3. Peakiu- bop yi . P
(KOHCTIEKTOB JIEKIIUH, Yy4YEeOHHKOB, MaTEpUAIOB 2
OHHAs CIIOCOOHOCTH
CETEBBIX PECYPCOB)
BemiecTB. XUMHUUe- v
BrimonHeHne HHIUBUIYaTbHBIX 3a1aHAN 1
CKasl CBSI3b 2
Paznen 4. Xumuue- | mpopaboTka yd4eOHOTO Marepualia Mo AUCIUIIINHE 2
CKasg KNHETHKA. (KOHCIIEKTOB JICKIIWH, YyYEeOHHKOB, MaTepHAIOB 2
CKOpOCTh XMMHUYE- | CETEBBIX PECYPCOB)
CKHUX peaKHHﬁ U Me- | BrimonHeHue HMHJIWBUIYAJIbHBIX 3aJJaHuN 1
TOJIbI €€ PETYJINPO- 2
BaHU4.
Paznen 5. Xumuue- | mpopaboTka y4eOHOro mMarepuaia mo AUCIUILINHE 2
ckoe u (a3oBoe (KOHCTIEKTOB JICKITMH, YYeOHHMKOB, MaTEpHAJIOB 2
paBHOBECHE. CETEBBIX PECYPCOB)




BrinosiHeHUE MHIMBUYAIBHBIX 3aJaHUN

Paznen 6. Duepre-
THKa XUMHAYECKUX
MIPOLIECCOB.

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

BrinosiHeHNE MHIMBUAYAIBHBIX 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 Marepuaia o AUCHUILINHE
(KOHCIIEKTOB JIEKLUH, Yy4YEeOHMKOB, MaTepUaloB
CETEBbIX PECYPCOB)

BrinosiHeHME MHIMBUAYAJIBHBIX 3aJaHUN

Pazgen
9.OKHCIUTEIBHO-
BOCCTaHOBUTEIbHEIE
CBOICTBA BEIIECTB.

popaboTKa y4eOHOro MaTepuana mo JUCIUTIIINHE
(KOHCIICKTOB JICKIIMiA, Y4YCOHUKOB, MaTepHUajoB
CETEBBIX PECYPCOB)

BrimonHeHne uHIUBUIYalbHBIX 331aHUN

Pa3nen 10. Dnek-
TPOXUMHUYECKHUE CH-
CTEMEL.

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

BrimonHeHne MHIUBUYa IbHBIX 3aJaHUM

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 Marepuaia o AUCHUILINHE
(KOHCTIEKTOB JIEKLIUH, Yy4YeOHHKOB, MaTepualioB
CETEBBIX PECYPCOB)

BrinosiHeHME WHIMBUYAIBHBIX 3aJaHUN

Paznen npopaboTka y4eOHOTO MaTepHualia Mo AUCIUIIINHE
13.Xumunueckas (KOHCTIEKTOB JICKIIMH, YYeOHHMKOB, MaTEpHAJIOB
UICHTUPUKAIINA: CETEBBIX PECYPCOB)
Ka4eCTBEHHBIN M BrinosiHeHME WHIMBUYAIBHBIX 3aJaHUN
KOJIMYECTBEHHBII
aHaJm3.

npopaboTka ydeOHOTO MaTepHualia Mo AUCIUTIINHE
Paznen (KOHCTIEKTOB JIEKLIUH, Yy4eOHHKOB, MaTepUaloB
14.®uznueckue u CETEBBIX PECYPCOB)
¢usuko- BrinonnHeHNE MTHANBUYaTbHBIX 3aaHUI

XUMHYECKHE METO-
Bl aHaJIN3a Be-
IIECTB.

NOATOTOBKA K CAa4Y€ MOIYJIA




Hroro: | | 40 | 62

[lepedyeHb MeTOIMUECKOr0 OOECIIEUeHUs ISl CAMOCTOSATENILHOM pabOThI 10 JUCLHUIUIMHE (MOAY-
J10):
1.ITanduto B.®., Tapacosa C. B., Ky3nenosa P.B., lllearkoBaukoBa H.B. Meroaudeckoe py-
KOBOJICTBO K CaMOCTOsITeNbHOU paborte mo xumuu. Pasgen «Heopranwueckas xumusiy Mudy-
puHCk, - 2023.- 74c.

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

4.6 BoinmoJiHeHHe KOHTPOJIbHOI padoThl 00y4aOIIMMHUCS 3209HOH (POpMBI
Xumus - (yHIaMEHTalbHas TUCLMIUIMHA, HA KOTOPOH Oa3upyercss M3ydeHue MHOCIETYyIOLINX
0011e00pa30BaTENbHBIX M CIEHUATBHBIX TUCHHMILINH (OMONOTHH, (HU3HOIOTHH, TEXHOJIOTHU
HPOMU3BOJICTB U Jp.)
[Topsiiok M3y4eHus: TUCIUIUIMHBI «XUMUSI HEOPTaHMYECKasi U aHATMTUYECKas» CTYACHTaMH JTH-
CTaHLMOHHOM (hOpMBI 00yUEHUS CTPOUTCS 1O CIEAYIOUIEMY IJIaHYy:
1. CamocTosiTenpHOE M3yYEHUE MaTepHaia Mo yueOHHKaM U y4eOHBIM OCOOUSM C HCIOIB30Ba-
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. Bemonaenne 1a00paTOPHOTO MPAKTUKYMa U MOCEHICHHUE JICKIIUI B TIEPHOJ CECCUU, OTYET 10
71a00paTOPHBIM MIPAKTUKYMaM (€CJIM TAaKOBOM 3HaYUTCS B y4eOHOM IUIaHE);
4. Cnava 5K3aMEHOB WJIH 3a4€TOB (B COOTBETCTBUU C YUEOHBIM IUIAHOM) IO pazjenaM JUCLH-
TUIAHBIL.
KonTtpomnbHbIe pabOThI CTYIACHT JOJDKEH BBINOJHATH CaMOCTOATENbHO. ECiM Ha KOHTPOJIBHYIO
paboTy mosyyeHa OTpHIATENIbHAS PELeH3Ms «HE JOMYCKaeTcs K coO0eceJOBaHUIO», KOHTPOIb-
HYIO I0pabaThIBalOT, C YY4ETOM 3aMeYaHUil PEleH3EHTa, B TOW K€ TETPaJH, U BBHICBUIAIOT HA T10-
BTOPHOE pEeLIeH3UPOBaHHUE.
Jlo pK3aMeHa WM 3a4eTa CTYACHT MPOXOIUT 3alIUTy KOHTPOJIBHON paboThl y MperoaaBaTes,
pEeLIeH3UPOBaBIIETO €€, B TMYHOU Oecesie.

PexoMeHIa1[UH 110 BHIMOJTHEHHIO KOHTPOJIbHOM PadoThl
[Tepen BBIMOIHEHWEM KOHTPOJIBHON pabOThl HEOOXOAUMO M3YUUTh pabouyro MPOrpaMMy JUCIIH-
IUIMHBL «XuMUs» pasnena «Heopranmueckass XUMHS», TEOPETUUECKH MaTepral B COOTBET-
CTBHH C COJIep’KaHHEM JUCLMILUIMHBI 10 IPOrpaMMe, IO YUeOHBIM MOCOOUSAM M peKOMEHJAlMIM,
03HAKOMUTBCSI C PELIEHHUEM THUIIOBBIX 33/ay IO JIaHHOM MeTonuyeckoil paspaborke. PemeHus
3aJa4 U OTBET Ha TEOPETHUYECKUE BOIPOCH! JOJDKHBI OBITH KOPOTKO, HO YETKO OOOCHOBAHBI, 3a
UCKJTFOUEHHEM TeX CIydaeB, KOTJa MO CYIIECTBY BOIpOCa TakKas MOTHBHPOBKAa He TpeOyer,
HarpuMmep, KOrja HyKHO COCTaBUTh JIEKTPOHHYIO (OpMYITy aToMa, HalKMcaTh ypaBHEHHE peak-
un u T.4. [Ipu penreHun 3a1a4 Hy)KHO TIPUBOJIUTH BECh XOJI PEIICHHUSI I MaTEMAaTHIECKOTO TIpe-
o0Opa3oBaHusl.
[Tpu pemeHnn 3a/1a4 ¥ OTBETaX Ha BOMPOCHI KOHTPOJIBHBIX 33JJaHUN CIETyeT UMETh B BUY Clie-
ayrouiee:
1. Pemenue 3ama4 HEOOXOUMO COMTPOBOXKIATH MOSACHEHHEM. MaTeMaTuiecKue pacdyeTsl 00s3a-
TEJIBHO JIOBOJUTH JI0 KOHKPETHOT'O YUCIIOBOTO OTBETa (HEOOXOJMMO BO3BOJUTH B CTENEHb, U3-
BJICKATh KOPHH, BBIYHCIIITH JIOTApU(DMBI YHCEeN ¥ TIPOU3BOIUTH JAPYIHEe MaTeMaTHYECKHe orepa-
L1N).
2. Ilpu pemeHuy 3a1a4 Ha XUMHUYECKOE PABHOBECHE B BBIPA)KEHUE KOHCTAHTBI PAaBHOBECHS Clle-
JyeT MO/ICTaBJIATh 3HAaUEHUS! PABHOBECHBIX KOHIICHTPAIIMiA BEIIECTB, BHIPAXKECHHBIE B MOJIB/JI.
3. OKuCINTENpHO-BOCCTAHOBUTENIBHBIE PEAKIINH, POTEKAIOLINE B BOJHBIX PacTBOPax, YpaBHU-
BAIOTCSl HOHHO-JIEKTPOHHBIM MeTO0M. [IpH cocTaBleHHMH MOHHO-3JIEKTPOHHBIX CXEM IpOIeC-
COB BOCCTAHOBJIEHUS U OKHCIICHHSI MAJIOPACTBOPUMBIE AIEKTPOJIMTHI, CIa0ble 3JEKTPOIUTHI Clle-



IyeT 3alucaTh B MOJIEKYJIAPHOU (popme, Kpome TOro, Hajo yuuThiBaTh pH cpesbl.

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 00OCHOBAaHUSAMH, GOPMYJIAMH M YPABHCHUSAMH XUMHUYECKHUX PEak-
. [Ipu oTBeTe Ha TEOPETUUECKUE BOMIPOCHI HE CIICAYET MEePEHIChIBATh TEKCT yUeOHHKA.

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 KOHIICHTPALIM PACTBOPOB € UCIOJIb30BaHueM 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 Pa3BUTHH CEIBCKOIO XO35MCTBA
U IUIIEBOro Npou3BoAcTBAa. OTHOCHUTEIBbHBIE ATOMHBIE M MOJIEKYJIApHBIE Macchl. IIpocteie u
cloHbIe BemecTBa. HomeHknaTypa Heopranmyeckux BemecTB. Monbs. Moisipaas macca. Mo-
JSApHBIA 00beM. ATOMBI. DiieMeHThl. Mosiekynbl. CTexuomerpus. 3aKOH COXPAHEHUs Macchl U
SHEpruu. 3aKOH MOCTOSHCTBA COCTaBa: JAJIBTOHUIBI U OepTOUIMIBL. 3aKOH ABOTaapo M Clel-
CTBUS U3 HEro. 3aKOH KPAaTHBIX OTHOLIEHUH. 3aKOH 3KBUBaJIEHTOB. MoJisipHast Macca SKBUBAJICH-
Ta. Vcrosp30BaHNE XUMUYECKUX MOHSITHH, 3aKOHOB U METOJIOB MCCIIEIOBAaHUS B CEIbCKOXO0351-
CTBEHHBIX M OMOJOrMYECKHMX HayKaX. DKOJOTrM4ecKas OlacCHOCTb HETPAMOTHOTO NPUMEHEHUS
XUMHUYECKHX IPOLYKTOB B CEIbCKOM XO3siicTBe. Mcmonab30BaHME OCHOBHBIX 3aKOHOB €CTE-
CTBEHHOHAYYHbIX AUCLUMILUIMH B IPO(ECCHOHANBHON AesTenbHOCTU. [I[puMeHeHe MeTonoB Ma-
TEMAaTUYECKOr0 aHaJIM3a U MOJCIIUPOBAHUS, TEOPETUUYECKOTO U IKCIIEPUMEHTAIBHOIO UCCIIENO-
BaHus. CaMoopranusanys u camooopa3oBaHue.
Paznen 2. Ctpoenue atoma. Ilepuoanyeckuii 3aK0H M NepHOAMYECKasi CHCTeMa XMMMYe-
CKHX 3JIEMEHTOB.
OcHOBHBIE IPUHIUIBI KBAHTOBOM TEOPUU CTPOEHHUS BEILECTBA: MPEACTABICHUS O KOPIYCKYJIISp-
HO-BOJIHOBOM JIyaJIU3M€ SBJICHUI MUKpOMUpA, IPUHIUIIE HEONPEAEIEHHOCTH, ypaBHeHuu Lllpe-
JMHrepa, BOJTHOBON (yHKIIMHU, aTOMHON opOuTanu. KBaHTOBBIE uucla: rilaBHOE, OPOUTAIBHOE,
MarHMUTHOE ¥ CIMHOBOE. DHEPreTH4ecKre YpOBHM M MOAYPOBHM atoma. Buj BOJHOBBIX (PyHK-
II1H, OTBEYAIOLIMX Pa3IMYHbIM OPOUTAIBHBIM KBAaHTOBBIM YHCIIaM, M paclpeesieHue 3JeKTPOH-
HOM MJIOTHOCTH Ha Pa3JINYHBIX ATOMHBIX OPOUTAISIX.
[TpuHIMIBI 3aMIOTHEHNS 3JIEKTPOHHBIX OpOHMTanel aToMa B OCHOBHOM COCTOSIHUM: npuHImn [la-
yiu, npaBuio XyHAa. DJIEKTPOHHbIE EMKOCTH opOUTasei, 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 MOAYPOBHEW aToMoOB. I1oHs-
THE MePUO/Ia, TPYIIIbI, MOArPYIIIbI IEPUOTHUSCKON CUCTEMBL. S-, p-, d-, f-31IeMeHTHI U HX pacrio-
JIOXKEHHE B CTPYKType nepuoanyeckoi cuctembl. CoBpeMeHHas GOpMYIHPOBKa EPUOTUIECKO-
ro 3akoHa. JIMHHO- U KOPOTKOIEPHOHBINA BapUaHThl MepUoaANYECcKoil cuctembl. X ocoOeHHo-
cTH. PacnosnoxeHue B HUX METAJIJIOB M HEMETAJUIOB. 3HAUEHUE NIEPUOANYECKOTO 3aKOHA ISl XU-
MUH.
CBolicTBa aTOMOB 3JIEMEHTOB (IIOTEHIMAJI MOHU3ALIUN, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPHULIa-
TEIHLHOCTH, paauychl BaHn-nep-Baanbca), o0mme XuMIU4YeCKrne CBOMCTBA DJIEMEHTOB U X 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.
XapaKTepUCTUKHU CBS3EH: FIEKTPUUECKUE AUIIOJIbHBIE MOMEHTHI, 3()(heKTHBHBIE 3apsabl AaTOMOB,
CTEIIEHb HOHHOCTH, HANIPABJICHHOCTh M HACHIILIEHHOCTD, YHEPTUS U UIMHA CBA3H.



MeTol BaJIeHTHBIX CBSI3¢ M OCOOCHHOCTH HCIIONB3YEMOW B HEM BOJHOBOW (PYHKIHHU, G- U T-
cBs3u. Tunsl rubpuan3anuu aTOMHBIX OpOUTaliell U reomMeTpusi MojeKkya. Hemonenenusie aek-
TPOHHBIE APl MOJIEKYIL.

MeTtoa MoJIeKYISIpHBIX OopOHTaneil U 0COOEHHOCTH HCIOIb3yeMON B HEM BOJHOBOM (DyHKLHUU.
Cas3pIBatoIMe U paspbIXJIAIONINE MOJIEKYJISIpHbIE opOuTanu. VX 3arosiHeHue 31eKTpoHaMHu, 110-
PANOK M 3HEprus cBs3eld. CBs3U B IByXaTOMHBIX TOMOSIZIEPHBIX MOJIEKYJaX.

[TpuMeHeHrEe TEOpUU XUMHUUYECKOM CBSI3U B XMMHUU U OMOJIOTUU. DHEPrusi KOBAJIEHTHBIX CBA3EH U
SHEpPreTHKa XUMHMYECKUX peakuuid. I'eomerpuss mosekyin. KapkacHble M IpOCTpaHCTBEHHbIE
n300pakeHust MoJieKysl. [ MOKOCTh OMOMOJIEKY KaK pe3ysibTaT CBOOOIHOTO BpaIEHHsI BOKPYT G-
cBszeil. BzaumoneiictBue OMomMomeKy ¢ BOJIOM Kak cielcTBUe o0pa3oBaHUs BOJIOPOAHBIX CBs-
3¢ ¥ B3aMMOJIECHUCTBHSI IUIIOJIEN BOJBI C aTOMaMM, UMEIOIIMMU 3HAYNUTEIIbHBIC 3apsibl.

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

[TonsiTrie 0 cKOpOCTU XUMHUYECKON peakiuu. VicTuHHas (MTHOBEHHas!) CKOpOCTh peakiuu. Oc-
HOBHBIE (DAKTOPBI, BIHUSIONIMNE HA CKOPOCTb PEAaKIMH. XMMHUYECKas peaklnus KakK IO0CiIeoBa-
TEJIBbHOCTh 3JIEMEHTAPHBIX CTAJIUN. 3aKOH ACHCTBYIOIIMX MAacC — OCHOBHOM 3aKOH XUMHYECKOU
KUHETUKY IS DJIEMEHTAPHOM cTaini. KOHCTaHTa CKOPOCTH peaKIuu.

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

MerTo/ibl peryampoBaHusl 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-
MHUYECKOE PaBHOBECHE KaK pe3yJbTaT CaMOIPOM3BOJIBHOTO MPOTEKaHUS 0OpaTHUMOM peakiiu.
JluHamuueckuil XapakTep XMMHUYECKOro paBHOBecus. 3akoH jAeicTByrounmx macc. KoHcranTa
paBHOBecHs. CMeILEHNE PAaBHOBECHUS NPU W3MEHEHUHM KOHILIEHTpALMM, TEMIIEPATyphl U JaBile-
Hud. [Ipuanun Jle-Illatense. IIporano3upoBanue HanpasiaeHus peakuuil. Poiap XxuMuueckux pas-
HOBECUU B IIPUPOJIE.

Pa3nes 6. JHepreTuka XuMHU4eCKHX MPOLECCOB.

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

OHTaNbNUs Kak (YHKIUS COCTOSHHUS BELIECTBA, KaK Mepa 3alaceHHOW BELECTBOM SHEPIHUU.
DneKTpoHHas, KojeOaTenbHasl, BpalaTelbHas U MOCTYyNAaTeabHasi COCTABISAIONINE SHTAJBIINU.
CBsI3b SHTAJIBINN U TEIUIOEMKOCTH. DHTAJIBIMS U TEIJIOBOM 2P ekt peakuuu. Beruncnenue sH-
TaJbIIMM PEAKLUUU O 3HAYEHUSM SHTAJIbIUN 00pa30BaHUS NMPOIYKTOB M PEAreéHTOB pPEaKIIUU.
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 MNPOAYKTOB M PEAreHTOB pEaKUWH. BTOpoW 3aKOH TEPMOJIMHAMHMKN KaK KpUTEPHUI
HalpaBJIeHUs] XMMUYECKOM pEeaKUMU. DHTAIBIUMHBIN M SHTPONHUMHBIM BKIagbl B CBOOOIHYIO
SHEPTHUIO0 peakuuu. MIX oTHOCUTENbHAS POIlb.

IIpuMeHeHHEe U 3HAYECHHUE DHEPreTUKU XUMHUYECKUX peakuui. [IporHo3upoBaHue HampasiIcHUS
peakiuii. BosmoskHoCTH pacyera v npuOIMmKeHHbIX oleHoK AG peakuuii. DHepreTuka 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 BBIpaKEeHHUsI KOHIIEHTPALUU PAacTBOPOB. M ieanbHble U HEUIeaIbHbIE pac-
TBOPBL.

DNEKTPONUTHl U HEIJIEKTPOJIUTHI. Teopust 31MeKTpoIuTHUYEeCKOM auccouuanuu. luccommanus
JJIEKTPOJIMTOB B BOAHBIX pacTtBopax. ['maparauus (conpBaraiusi) MoHOB. CTeNeHb U CTYNEHU
muccornranuu. CuiibHBIe U ciiadble 3neKTposnnThl. KoHcTanTa nuccounanuu U (GpakTopbl, BIUs-
foiue Ha Hee. Monnbie peakuuu. [IponsBenenre pacTBOPUMOCTH. 3HAYEHUE CHIIBHBIX U CIIA0BIX
AJIEKTPOJINTOB. PacTBOPHI HERNIEKTPOIUTOB U UX CBOMCTBA.

Huccommarus Boabsl. MoHHOe mpou3BeneHue Bojnbl. Bomoponmubeiii mokaszatens (pH) u ero
BIMSHUE HA XOJ] TEXHOJIOTMYECKUX ImpoieccoB. Ero um3smepenune u 3Hauenue. KucimorHo-
OCHOBHBIE CBOMCTBa pPAacTBOPOB 3JEKTPOIUTOB. Jluccoumanusa amdonutoB. Bona, kak
pacTBOpUTENb. 3HAYEHHE BOJBI Ul TEXHUYECKHX IIpoueccoB. Bogomoaroroska. ['maparsl.
Kpucramnoruapatel. ConbBaTbl. 3HaYeHHE PACTBOPOB B XUMHUU, OMOJIOTMH, TEXHUKE U OBITY.
I'mppommus coneit. Koncranta u creneHb ruaponusa. Mx 3aBUCHMOCTB OT TEMIIEpATypHI,
KOHIIEHTpaluu U mpuposl coneil. [lonarue o OydepHbix pacTBopax. JlucrmepcHbIe CUCTEMBI.
Crtpoenue, KnaccuPUKAIUSI ¥ CBOWCTBA JUCIICPCHBIX 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-
HbIX coelnHeHuH. KOHCTaHTa yCTOMYMBOCTH M KOHCTAaHTAa HECTOMKOCTH KOMILIEKCHBIX COEIOU-
HeHuil. MIX HoMeHKaTypa. 3HaueHHe KOMILJIEKCHBIX coelMHeHui. Xnopodusui, reMuH, pepMeH-
THI - IPUPOJIHBIE KOMIUJICKCHBIE COSTUHEHUS.

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

Pa3zgen 9. OKucaINTEIbHO-BOCCTAHOBHTEILHBIE CBOMCTBA BEIECTB.

.BajleHTHOCTh M cTeNeHb OKWCIEHHUs dJIeMEHTOB. [IpaBuiia HaXOXIEHUS CTETICHH OKUCIEHUS
aneMeHTOB.  OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JEMEHTOB M HX COEIUHEHUH.
OKHUCIUTENN U BOCCTAHOBUTENU. THIBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuid. CocTaB-
JieHue uX ypaBHEeHUU. PaKTOPBI, BIUAIONINE HA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC SKBUBAJICHTHI.

3Ha4YeHHE OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN B IPUPOJIE.

Pa3znen 10. DaekTpoxuMmnyeckne CHCTEMBI.

[TonsiTie 00 SNEKTPOAHBIX MOTEHIMANAX M JJIEKTPOXMMHUYECKUX cucTemax. OmpeneneHue
HaIpaBJIeHUs U TIIyOUHBI TPOTEKAHUSI OKUCITUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIIUNA C TTOMOIIBIO
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX MOTEHIIMATIOB. DJIEKTPOIIU3.

Pazgea 11. HemeTanibl M UX cCOeAMHEHUS

CBoeoOpa3zue cTpoeHus: aToMa BOAOPOa, GU3HMUECKUX U XUMHUYECKUX CBOWCTB 3TOTO AJIEMEHTA.
N3otomnbl Bogopoaa. 3HaueHre BOJIOPO/Ia Kak HanboJiee paclipoCTpaHEHHOTO dieMeHTa Beenen-
HOM.

Bonopoanas cBsi3b, ee 3HaUCHUE B IPUPOJIE.

bunapnbie coequHeHHs BOAOPOJA C 3JIEKTPOOTPUILIATEIbHBIMHU JJIEMEHTAMH, UX TMOBEICHUE B
BOJHBIX pacTBOpax. [ mapararmus mpoToHa.

Bonoponconepxaiiyie opraHMuecKue COCIMHEHHsS KaK OCHOBHBIE KOMIIOHEHTHI >KMBOTO BEIlle-
ctBa. Posb BO/IBI Kak cpemooOpasyromiero BenecTa KiaeTki. Boga B ceIbCcKoM X0351CTBE. JKO-
JIOTUYECKHE ACTIEKTHI BOJIONOJIb30BAHUS.

“ 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 TaJIOT€HOB B MOArpymnmne. XJOpoBOAOPOJ, XJOPOBOAOPOAHAs (COJIsIHAS)
kuciota. COeIMHEHMSI € TOJIOKHUTEIBHBIMUA CTEHEHSMU OKHCIEHHUS XJIOpa, UX XUMHUYECKHE
cBoiicTBa. OcoOEHHOCTH XJOpa Kak OMOTreHHOro siaeMeHTa. Poib Xxiopa B KieTke; GTop Kak
OHOJOTHYECKH HEOOXOIUMBIM JIEMEHT U KaK 3JI€MEHT — 3arpsA3HUTENb OKPYKaIOIIEeH Cpebl.
Kucnopoa. Aromnas xapakrepuctuka. OCOOCHHOCTH CTPYKTYpPBI MOJEKYJI KHUCIOpOAa. 3Haue-



HHUE KUCIIOPOJIa, KaK OCHOBHOT'O 3JIEMEHTA 3eMHOM KOpbl. MHOT00Opa3ue coeMHeHU KHUCIopO-
na. O30H. [lepokcunpl. Dkonorndyeckas posib KMUCIOPOAA U 030Ha aTMOC(EPBI.

Cepa. OcobeHHOCTH XUMHUECKUX CBsizel cepbl. ['uapuasl 1 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. Ilomyuenue n npumenenue azora. CoenuHeHuUs
azoTa ¢ BOJOpOAOM U Kucioponom. [lonydenue cBoiicTBa INpuUMEHEHHE. AMMOHUIHBIE COJIU.
MoueBuHa. A3otucTas U a30THas KUCIOThl. HuTputhl u HuTpathl. [IpuunHbl HEyCTONUYUBOCTH
coeauHeHuil azora. Ocoboe 3HaueHue a3zora Kak OmoreHHoro 3nementa. @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 gpocdopa. Kpyroopot azora u ¢pochopa B mpupoze.

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 atMmocdepe (mapHUKOBbIi 3¢ 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 31eMEeHT.

Paszgen 12. Mera/LIbl M X COeTMHECHUS.

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 Kanus B npuponae. Cdeprsl NpUMEHEHHs] COEAMHEHUN HATpUsS 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 coeAuHeHu. Coslm MarHus M KajubLUs U KECTKOCTh NPUPOIHBIX BOA. Mepsbl
JKECTKOCTH BOJBI.

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

D - snemeHTHI - mepexoiHble MeTaibl. VX XapakTepHas 0COOEHHOCTh: MEepeMeHHasl CTEeNeHb
OKHCJIEHUS, 00pa30BaHNe KOMIIJIEKCHBIX COSMHEHHH.

Menb. Cepebpo. Menp B nectunugax. baktepuriyiasie cBOMCTBa 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 nepMaHIraHaThI.

Kenezo. Ponp xene3a B KM3HU OpPraHu3MOB. ['eMOrnoOuH. DIEKTpOXUMHUYECKas KOppo3us U
MeTobI OOpHOBI ¢ HEell. 3armTa MeTaioB OT KOppo3uH. KaTojHOe 1 aHOJHOE TTOKPBITHSL.
OcHOBHbBIE XUMUYECKHE OCOOEHHOCTH JJAHTAHOUOB U aKTUHOUIOB.

MeTaniabl-MUKPO371€MEHThI. TOKCHYHOCTh TSKEIIBIX METAJLIOB.

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.
KauecTBeHHbINt U KonMMuecTBEeHHBIH aHanu3. X 3HaueHue. XuMu4eckue U (QU3UKO — XUMUYe-
CKHE€ (MHCTPYMEHTAJIbHBIE) METOJbl aHanu3a. VIX TOYHOCTb M YyBCTBUTEJIBHOCTH. [IpMHIUIBI
BbIOOpA METO/1a aHAJIM3A.

AnanuTndeckue peakuuu. TpeOoBaHUs K HUM, YyBCTBHTEIBHOCTb U CEIEKTUBHOCTh. 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, BAPHAHTHI U TEXHUKA ITHUX 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, MPenbsSBIsSEMble K PEakUUsM 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-
HOXpoMmartuzanuu cBera. OCHOBBI CIEKTPO(OTOMETPHUECKOTO aHallM3a PacTBOPOB. UyBCTBH-
TeJIbHOCTh MeTosa. CrocoObl omnpesereHns KOHLEHTPALUU BellecTBa — rpaduyeckue U pac-
yetHbie. O0IacTH MPUMEHEHUS CIEKTPOHOTOMETPHH U KOTIOPUMETPHH.

5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

Bup y4yeOHoii paboThI Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH
Jlexunn ONEeKTPOHHbIE MaTepuasbl, UCIOJIb30BAaHUE MYJIbTHUMEIUN-
HBIX CPEJICTB, pa3aTOuHbIH MaTepHa
JlaGopatopHbie pabOThI BrinonHeHue omneIToB, 00CYKIE€HUE U aHAIU3 UX Pe3yJibTa-

TOB, HAIMCAaHWE YPAaBHEHUN peakIuii, TECTUPOBAHUE, BBIMOIHE-
HUE TPYIIOBBIX ayJUTOPHBIX 3aJlaHUN, WHIWBHUIYyAJIbHBIC [10-
KJIaJIbI

CaMocTOoSITeIIbHEIS pa6OTLI 3aH_II/ITa U TIPE3CHTalud pe3yJIbTATOB CaMOCTOSTEIbHOM
MOATOTOBKH 1 MICCIICAOBAHNI Ha 3aHITUIX

6. OnleHoYHbBIE CpPeACTBA TUCHUILTHHBI (MOTYJIS)
6.1 IlacnopT oHIa OLEHOYHBIX CPEICTB MO AUCHUILIUHE « XMMHUSI He-
OpPraHuYecKasi U AHAJIUTHYECKASD)

Konx koHTpO- O1EeHOYHOE CPECTBO
Ne KoHnTponupyemsle pa3iensl .
TUpyeMon KOJI-
n/m (TeMbI) JUCIUIINHBI HaVMEHOBAaHUE
KOMIIETEHIINHT BO
OcHOBHBIC TIOHATHS H VK-1; OIIK-1 | TecroBnle 3agaHus 20
1 3aKOHBl XHMHH. OKBHBa- Tewmbl pedeparon 2
JICHT. Bomnpoce! aiist sx3aMena 5
Crpoenue atoma. [lepuoanue- VYK-1; OIIK-1 | TecroBble 3agaHus 10
9 CKMI 3aKOH U IEPUOINYECKAS Temsl pedepaToB 8
CHUCTEMa XMMUYECKUX DIIEMEH-
Bompocs! st 3x3amena 4
TOB.
Peaknmonnas cmocooHocts Be- | YK-1; OIIK-1 | TecroBsle 3amanus 10
3 [IECTB. XUMHUECKas CBSI3b TeMbl pe(bepaTQB 4
Bormpocs! 1ist a3x3amena 5
Xumnueckas kunetuka. Cko- VK-1; OIIK-1 | TecroBble 3aqaHus 16
4 POCTE XUMHYCCKUX peaKHI/Iﬁ n TeMbl pe(l)epaTOB 6
METO/Ibl €€ PETYIUPOBAHMUSL.
Bormpocs! 11st sx3amena 5
5 Xumugeckoe U (a3oBoe paBHO- VK-1; OIIK-1 | TecToBble 3amanus 5
BECHeE.
Temsl pedepaToB 2




Bonpocs! aiist 3x3amena 4
DHepreTuka XUMUYECKUX MPOo- VK-1; OIIK-1 | TecroBsie 3ananust 2
6 Lieccos. Temsb1 pepeparon
Bomnpocs! 11 sxk3aMeHa 3
XUMUYECKUE CUCTEMBI: VK-1; OIIK-1 | TecroBsle 3a1aHus 25
7 PacTBOPBHI, TUCTIICPCHBIE CUCTE- Tembl pedepaTor 10
MBL.
Bomnpocs! 11 sx3aMeHa 8
Kommiekcnble coeaunenus. | YK-1; OIIK-1 | TecroBele 3aganug 10
8 Temsb1 peeparon 4
Bomnpocs! 1t sx3aMeHa 6
OKHUCIIUTENEHO- VK-1; OIIK-1 | TecroBsle 3amanus 20
9 BOCCTAHOBUTENILHBIE CBOMCTBA Tembl pedepatos 11
BEILIECTB.
Bormpocsl 1u1st 5x3ameHa 7
DJIEKTPOXUMUYECKUE CUCTEMBI. VK-1; OIIK-1 | TecroBble 3a0aHUs 10
10
Temsb1 pedeparon 3
Bormpocs! 1uist 5x3ameHa 3
OO0mue cBoiicTBa HEMETAIIOB VK-1; OIIK-1 | TecroBkle 3agaHus 33
11 Temsbl peeparon 9
Bonpocsr 11 sx3ameHa 3
OO01re CBONCTBA METAJLIOB. VK-1; OIIK-1 | TecroBble 3aganus 35
12 Temsbl pedepaToB 6
Bormpocs! st sx3amena 12
XuMuyeckast uAeHTUDUKAIIHS: VK-1; OIIK-1 | TecroBble 3a0aHUs 88
13 KA4ECTBEHHBIH W KOJIMYECTBEH- Tewmbl pedeparon 5
HBIN aHAJTH3. Bormpoce! a71st 5k3ameHa 15
duznyeckue 1 PU3NKo- VK-1; OIIK-1 | TectoBble 3a0aHUS 12
14 XUMHUYECKHE METOAbl aHaJIn3a TeMbl pe(bepaTOB
BEIIIECTB.
m Bomnpocsr i sx3ameHa 8

6.2. IlepeyeHb BONPOCOB /ISl IK3aMEHAa
1. MecTo XMMHH B LIEJIOM U HEOPTaHUYECKOW XMMHH B YACTHOCTHU CPEIH €CTECTBEHHO - HAYYHBIX
mucoumnH. YK-1; OITK-1
2. Ponb XuMH3aIM1 B Pa3BUTHUU MPOU3BOJUTEIBHBIX CHII CeNTbCKOro xo3siicTBa. YK-1; OITK-1
3. Heopranuyeckue BelecTBa, UCIOIb3YEMbIE B CEIbCKOXO3SMCTBEHHOM MTPOU3BO/ICTBE: MUHE-
panbHbIe yIOOpEeHUs, MECTULUIbI, TepOUIIUIbI, TeCUKAHTHI, Ae(OIMaHTbl, KOPMOBBIE J100aBKH,
XUMHUYECKHe KoHcepBaHThl U MenuopanThl. YK-1; OITK-1
4. Vcnonp30BaHNEe XMMUYECKUX MOHITHH, 3aKOHOB U METOJOB HCCIEN0BAHUS B CEIbCKOXO035Mi-
CTBEHHBIX U Ononornyeckux Haykax. YK-1; OIIK-1
5. DKosoruydeckasl ONaCHOCTh HETPAMOTHOTO IMPUMEHEHUS XMMHUECKUX MPOIYKTOB B CEIBCKOM
xo3saicTBe. YK-1; OIIK-1
6. Crexnomerpuyeckie UHIACKCH M K03 dumenTsl. Mojb, MOIIpHas Macca, XUMUUYECKHHA 9K-
BHUBAJICHT, (DAKTOp SKBUBAJICHTHOCTH, MOJIsIpHas Macca 3kBuBasieHTa. YK-1; OIIK-1
7. OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAHEHUSI MacChl U DHEPIHH, 3aKOH KPATHBIX OTHOILLIEHUH,
3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH SKBUBAJICHTOB, 3aKOH ABOTaJIpo U CJIEICTBUS U3 HETO, 3aKOH




npocThix 00beMHBIX oTHOmeHuH. YK-1; OIIK-1

8. PacTBOpHI Kak cMeCcH HOHHO- M MOJIEKYIISIpHO-aucnepcHoro 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 BelpaskeHust 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. T'unpatanus noHoB. DHeprus ruaparanuu YK-1; OITK-1

15. 3HaueHne pacTBOPOB CUIJIbHBIX 3JIEKTPOJIMTOB B XUMHH, Onosioruu, reoxumun YK-1; OITK-1
16. Tumnbl cnadbix 37eKTPOIUTOB. KOHCTAHTHI U CTEMEHH JUCCOLMALIUN CIA0BIX 3JIEKTPOIUTOB
VYK-1; OIIK-1

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

18. Bogopoanblii ¥ THAPOKCUIIbHBIN TTOKa3aTesu pacTBOpoB. CriocoObl M3MEPEHHS BOJIOPOIHOTO
noka3arens YK-1; OIIK-1

19. Bydepnsbie pactBoper  YK-1; OIIK-1

20. Tunel rugponusa. Koncrantel u crenenu ruaponusa coiei YK-1; OINTK-1

21. 3HaveHne pacTBOPOB CJIAOBIX IEKTPOJUTOB B XUMUH, bronoruu u reoxumun YK-1; OIIK-1
22. Kommekcusele coequnenns YK-1; OIIK-1

23. YcToiM4MBOCTh KOMIUIEKCHBIX COEIMHEHUN B pacTBOpax. KoHCTaHThl yCTOHYMBOCTH U
koHcTaHTEI HecTokocTh. YK-1; OIIK-1

24. 3HaueHre KOMIUICKCHBIX coequHeHU B Onoxumuu kinetku. YK-1; OITK-1

25. buoneopranudeckas XuMusl Kak HoBoe Harpasienue B xumun YK-1; OIIK-1

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

27. OKUCIUTENHHO-BOCCTAHOBUTENBbHBIE (37eKTpoAHbIe) moTeHIHanbl YK-1; OITK-1

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

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

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

31. 3akoH eHCTBYIOMIMX MAacC — OCHOBHOM 3aKOH XMMHUYECKON KMHETUKH JUIsl 2JIEMEHTApHOM
cragun. KoncranTa ckopoctu peakuun YK-1; OITK-1

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

34. 3HaueHre XMMUYECKON KNHETHKH B XMMUH, OMOJIOTHH U cellbckoM xo3stiictBe YK-1; OIIK-1
35. Xummnueckoe paBHOBECHE KaK pe3ysIbTaT CaMOIPOU3BOJIBHOIO MPOTEKAHUS 00OpaTUMOil pe-
akiun YK-1; OIIK-1

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

37. CMmelieHre paBHOBECHS IIPY U3MEHEHUN KOHILEHTPAIUK, TEMIIEPATYpPhI U AaBieHus. [IpuH-
uun Jle-Illatense. YK-1; OIIK-1

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

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

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

41. BerurciaeHne SHTANBINU PEaKIUK [0 3HAYSHUIM SHTAIBIINN 00pa30BaHUs MPOAYKTOB U pea-
reHToB peakiuu. 3akoH ['ecca. YK-1; OIIK-1

42. Ourpomus. YK-1; OINK-1

43. Bropoii 3aKk0H TepMOJIMHAMUKHU KaK KpUTEPHI HarpaBiieHus XxumMuueckoil peakunn YK-1;
OIIK-1

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

45. OcHOBHbIE IPUHIUIIBI KBAHTOBOM TEOPUM CTPOEHUS BEIIECTBA: IIPEICTABICHUS O KOPITYCKY-
JISIPHO-BOJTHOBOM Jyajin3Me SIBJICHUM MUKPOMUPA, IPUHIIUIIE HEOMIPEIETICHHOCTH, YpaBHEHUU
HIpenunrepa, BOIHOBOM (yHKIMHU, aToMHOM opoutamn YK-1; OIIK-1



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

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

48. [IpuHUKMIIBI 3aMI0THEHUS JIEKTPOHHBIX OpOUTaiell aToMa B OCHOBHOM COCTOSIHUU: IPUHIUIT
[Taymu, npaBuiio Xynna YK-1; OIIK-1

49. [locTpoeHure CTPYKTYpbl NEPUOTUYECKON CUCTEMBI, UCXO/ISl U3 YIHEPTEeTUYECKOM MOCIIeI0Ba-
TETBLHOCTH MOypOBHEH 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 ¥ UX PacoOKEHUE B CTPYK-
Type nepuoanudeckoit cucremsl YK-1; OIIK-1

52. Ilepuoanyeckuii 3ak0H. 3HaUYCHUE MTepUOaNYEcKoro 3akoHa st xumun Y K-1; OI1K-1

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

54. O0ue XuMUYECKHE CBOMCTBA 3JIEMEHTOB U NIEPUOANUYECKUN XapakTep ux usmeHenus YK-1;
OIIK-1

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

56. Tunel cBs3eii: KOBAJICHTHAs, HOHHAsI, MeTaJuTMdeckas, BojgopoaHas YK-1; OITK-1

58. XapaKTepHCTUKH CBSI3EH: IIEKTPUICCKHIE TUTIOJIBHBIC MOMECHTBI, 3 (EKTUBHEIC 3aps/Ibl aTO-
MOB, CTENI€Hb HOHHOCTH, HAIIPABJIEHHOCTh U HACBHIIICHHOCTh, SHEPTUS U JJIMHA CBSI3U

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

OK-7, OIIK-2

60. CBocoOpasue cTpoeHUs aTOMa BOJOPOIa, (PHU3NIECKIX U XUMUYECKUX CBOMCTB 3TOTO 3JIe-
MeHTa ¥ ero coequnenui. YK-1; OIIK-1

61. Bona, reomerpus u coiictBa ee Mmonekyisl YK-1; OIIK-1

62. Boma B ceIbCKOM X034iCTBE. DKOJOTMYECKHE aclleKThl Bogononbk3oBanusa YK-1; OIIK-1

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

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

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

66. Dnements! IVA-noarpynmnel YK-1; OIIK-1

67. Dnementsl VA-nonrpynns! 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. llepexomgnsie metamibsl YK-1; OTIK-1

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

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

74. Onextponus YK-1; OIIK-1

75. Xumnueckas uaentuduxamus YK-1; OIIK-1

76. IIpeamer 1 3aa4u aHATUTUYECKON XUMUU. Poslb aHATUTUYECKON XUMUU B MIPOU3BOJICTBEH-
HBIX TpoIleccax, B KOHTPOJIE KayecTBa MPOIYKIIMU, B OXpaHe OKpykawIie cpensl. [lonsarue o
ITIK YK-1; OIIK-1.

77. KauecTBEeHHBINM U KOJIMYEeCTBEHHBIM anann3. Mx 3uauenue YK-1; OIIK-1

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

80. Turpumerpuueckuii ananus YK-1; OIIK-1

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

82. OkucnurenbHO-BOCCTaHOBUTENbHOE TUTpoBanue YK-1; OIIK-1

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

84.ITorernmmomerpuueckoe Tutpoanue YK-1; OITK-1

85. A6cop6umonnas poromerpus YK-1; OIIK-1

86. Camoopranuzarus u camoodpazoBanue YK-1; OIIK-1.



87. Ucnonb30BaHNe OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX TUCIUIUIMH B TPO(ecCHoHalb-
HoM nestenpHOocTH YK-1; OIIK-1.
88. [IlpumeHeHue METOI0B MaTEMAaTUYECKOI0 aHAIM3a U MOJICJITUPOBAHUS, TEOPETHUECKOTO 1
sKcepuMeHTaIbHOTO nccnenoBanus YK-1; OIIK-1.

6.3. IlIkana OLEHOYHBIX CPEACTB

YpoBHH 0cBOe-
HHSI KOMIIETEH-
il

Kpurepun oueHuBanus

OueHouyHbI€e cpej-
CcTBa
(K0.1.0aJ1110B)

[IponBuHyTHIN
(75-100 6ammoB)

«OmJjiH4HO»

3HaeT
- TIOJIHO TEOPETHUYECKUIl Marepuain, KOTOpBIH
YMEET COOTHECTH C BO3MOXHOCTSIMH TPaKTH-
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 THIIOBHIC H
npodeccruoHaIbHO-HANpaBIEHHbIE 3a/1a4H,

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

- BECTH MPEIMETHYIO TUCKYCCHIO;

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

-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 JeATeNIbHOCTU
(anaym3oM, CHUHTE30M, CpaBHEHHEM, 0000IIIe-
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 €CTCCTBEH-
HOHAYYHBIX JUCIHUIUIMH B MPOQecCHOHATHHON
JIeATEIbHOCTH;

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

BJIajieeT

- CIIOCOOHOCTBIO K CAMOOPTaHM3AIMN U CaMO-
00pazoBaHUIO

- TEPMHUHOJIOTHEW W3 Pa3IMYHBIX Pa3JICIIOB
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 JIOITYCKaeT 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 PEIICHUM 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, TEOPETUYE-
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 Tpu 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. YdeOHO-MeTOAMYECKOE M HMH(OPMALMOHHOE o0ecreyeHue IUCIUTIIHHBI
(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. — Tekcr:
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. — Mocksa: 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. TeopeTnueckue 0CHOBBI 5-U31., IEP. U JIO1I.
yaeOHHUK 1)1 akagemudeckorodakanaspuata. /Kuaszes [[.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.: FOpaiir, 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.: Akaagemusi, 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 oOpa3oBanue
OakanaBpuar).

7.2.JlonoiHuTE/IbHASE yYeOHAasl IUTEPATypa

1.Capraes I1.M. Heopranunueckas xumusi: yueonoe mocooue / Capraes I[1.M. - [DneKTpOHHBII
pecypc].- M.:u3natennctBo «Jlanb» 2013.- 384c.

https://e.lanbook.com/book/36999?category pk=43778#authors

2.AHanutnueckas xumus B 2-x kaurax. Kaura 1. XuMudeckue METoIpl aHamu3a. 2-e u3l., UCTp.

U jgom. Y4eOHMK M TpPaKTUKyM [UIs MpHKIaAHOTO OakamaBpuara/ AnmekcannpoBa 3.A.,
laitnykosa H.I'. [DnexTponnsiit pecypc].- M.: FOpaiit, 2017.-551c.
https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFAT76D

3.AHanuTndeckas XuMusg B 2-X KHMrax. Kawra 2. OU3NKO-XUMUUYECKHE MCETOJBI aHaJlku3a 2-¢

U3, UCIIP. U JOI. YUeOHMK U MPAKTUKYM JIJIsl IPUKIIAJHOrO OakaiaBpuara

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

7.3. MeToauyecKkue yKa3aHusl 0 OCBOCHUIO JUCHMILIHHbBI

1.ITanduros B.®., Tapacosa C. B., Ky3nenona P.B., lllenkoBuukosa H.B. Meroanueckoe
PYKOBOJCTBO K CaMOCTOSITEIbHOM padote mo xumuu. Paznen «Heopranmdeckas xumusy Muay-
puHck, - 2023 .- 74c.

2.I1angurtoB B.®., Tapacosa C. B., Ky3nenosa P.B., llenkoBuukoBa H.B. Mertoanueckoe
PYKOBOJCTBO K JIaDOpaTOPHBIM 3aHATUSIM M CaMOCTOSITENIbHON paboTe M0 HEOpraHWYecKod u
AHATUTHYECKOW XUMUU. MuaypuHCck, - 2023 .

7.4. UndopmaunonHble M HU(POBbIE TEXHOJIOTUM (MporpaMMHoe odecnevyeHue,
COBpeMeHHbIe Mpo(ecCHOHAIbHBIE 0a3bl JaHHBIX H HH(POPMALHOHHbIE CIIPABOYHbIE
CHCTEMBbI)

VYyebHast aucHUIUIMHA (MOAYJB) MPEIyCMaTpUBAET OCBOCHHE MH(DOPMAIMOHHBIX U LUQ-
POBBIX TeXHOJNOTUH. Peanuzarus mupoBeIX TEXHOJIOTHIA B 00pa30BaTEIbHOM MPOCTPAHCTBE SIB-
JsieTcs OJHOM M3 BaKHEWIIMX Liejed oOpa3oBaHMs, AAIOLIEH BO3MOXKHOCTh pa3BUBaTh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00YJarOIIUXCs Kak OyAyIIuX BHICOKOKBATU(DUITMPOBAHHBIX CIIEIHa-
JMCTOB.

[ndpoBbie TEXHOJIOTHH TPEAYCMATPUBAIOT PA3BUTHE HABBIKOB d(PPEKTHBHOTO PEIICHHUS
3aja4 Mpo(ecCHOHATBHOr0, COIUAIIBHOTO, TMYHOCTHOTO XapaKTepa ¢ UCHOJIb30BAHUEM pa3iiny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TeXHONOTWH. OcBoeHHe MU(POBHIX TEXHOJOTHUH B paMKax
JAHHOM JMCHUIUIUHBI (MOAYJIS) OPHEHTUPOBAHO HA CHOCOOHOCTH 0E30MacHO M HaJIeKAIIUM
00pa3oM Mmoy4arTh JIOCTYII, YIIPaBISATh, HHTETPUPOBATh, OOMEHHUBATKCS, OIEHUBATh U CO3/1aBaTh
UH(POPMALIHIO C TIOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TexHONOTrnil. opmMupoBanue nud-
POBOIl KOMITETEHTHOCTH TpeAroiaraeT padoTy C JaHHBIMHU, BIAJCHHE WHCTPYMEHTAMH JUIS
KOMMYHHKAIUH.

7.4.1 DJ1eKTPOHHO-0M0/IMOTEeYHbIE CHCTeMbI M 0a3bI JaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanwue ycayr ot 03.04.2024 Ne
6/u (CeteBas 2y1eKTpOHHAast OMOIMOTEKA)

2. ba3a maHHBIX ANMEKTPOHHBIX WHpopManmnoHHEIX pecypcoB ®T'BHY ITHCXB (moroBop mo
00eCIeYeHnI0 10CTyNa K 3MEeKTpOHHBIM HHpopMmannoHHbIM pecypcam ®I'BHY ITHCXbB uyepes
tepmuHan ynaineaHoro gocryna (TY ®T'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnektpoHHass O6ubnuoreuyHas cucremMa «HanumonanbHbIN 1UGPOBOH pecypc «PykoHT»:
Komnekmun «ba3ossiit MmaccuB» u «Konoc-c. Cenbckoe xozsictoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT 0 MPEeJOCTaBICHHIO A0CcTyma oT 26.04.2024 Ne 1901/BI122)



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/

4. 000 «dnektponHoe u3natenbctBo FOPAUTY (https://urait.ru/) (10oroBop Ha Oka3aHHe
YCIYT TI0 IPEJOCTABICHUIO J0CTyNa K o0pa3zoBarenbHol iatdhopme OO0 «DiekTpoHHOE H3/1a-
tenbctBo KOPAWTY ot 07.05.2024 Ne 6555)

5. DnexTpoHHO-OnOMMoTeuHas cuctema «Bepranckuit» (https://vernadsky-lib.ru) (morosop
Ha 0e3BO3ME3THOE UCTIOIb30BaHue pon3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. baza nanneix HOb «HanuonansHast anekTponHas oubiaroteka» (https://rusneb.ru/) (moro-
BOp o0 moakioueHnn kK HOb u npenocraBienun nocryna k oobekram HOB ot 02.02.2024 Ne
101/H2b/4712-m)

7. CornaimieHue 0 COTpYAHUYECTBE MO0 OKA3aHUI0 OMOIMOTEYHO-UH(OPMAIIMOHHBIX M COLHO-
KYJBTYPHBIX YCIIYT IOJIb30BaTelIsIM YHHBEPCHTETA U3 YHCIa WHBAIUIOB IO 3PCHUIO, CI1a0OBU-
JSIAX, THBAIHJIOB JAPYTUX KATETOPUN C OTPaHUYEHHBIM JTOCTYTIOM K MH(OpPMAIUH, JTUI], HMe-
IOIIUX TPYAHOCTH ¢ uyTeHueM rtockonedarHoro Tekcra TOI'BYK «TamOoBckas obGinacTHas yHH-
BepcaiibHast HayuHas Onbimoreka uM. A.C. [Tymkuna» (https://www.tambovlib.ru) (cornamenue
o coTpyanuuectBe oT 16.09.2021 Ne 6/H)

7.5.2. UudopManoHHbIE CTIPABOYHBbIE CHCTEMbI
1. CopaBounast npaBoBasi cuctema Koncynbrantllotoc (moroBop mocraBkM, ajanTaluyd U
COIPOBOXKICHUSA dK3eMIUIIpoB cucteM Koncynprantllmtoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexTpoHHbI nepuoanyeckuil cnpaBouHuk «Cuctema 'APAHT» (moroBop Ha yciyru

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

7.5.3. CoBpemenHbIe npodeccuoHaAIbHbIE 0a3bl JaHHBIX

1. ba3za ngaHHBIX HOPMATHBHO-IIPABOBBIX aKTOB WH(GOPMAIMOHHO-00PA30BaTEIbHON IMpO-
rpammbl «Pocmeron» (moroBop ot 05.09.2024 Ne 512/2024)

-o0pa3oBarenbHOU mporpaMMel «Pocmeron» (moroBop ot 15.08.2023 Ne 542/2023)

2. baza pannbix Hayunoit anekrponnoit 6ubmmorexku eLIBRARY.RU — poccuiickuii un-
(bopMalOHHO-aHATUTUYECKUH MOPTal B 00JaCTH HAYKH, TEXHOJOTHH, METUIIMHBI U 00pa3oBa-
Hus - https://elibrary.ru/

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

4. OrtxkpoiTeie  naHHble @DenepabHON  CIykObl TrOCYIapCTBEHHOU
https://rosstat.gov.ru/opendata

CTaTHUCTHUKHU -

7.4.4. JINieH3MOHHOE U CBOOOTHO pPacpocrpansieMoc nmporpammMmHOC oﬁecneqelme, B
TOM YHUCJIC OTCYCCTBCHHOI'0 MIPOU3BOACTBA

Ne HaunmenoBanue Pa3paboTunk HocrynHocTs Ccrika Ha Ennnsrit PexBuzuTel nox-
ITO (nmpaBooOia- | (IUIIEH3NOHHOE, | peecTp POCCUICKIX TBEPKIAOIIETO JI0-
JIaTeTb) cB0OOIIHO pac- | mporpamm it OBM | kymeHTa (TIpu HaJIn-
npocrpansemoe) | u b1 (npu Ham4mn) YHH)
1 Microsoft Windows, Microsoft JInnensnonxoe - Jnnensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
neiicTBus: 6ecCpouHO
2 | AwnrtuBupycuoe npo- | AO «JlaGoparo- | Jlunensuonnoe | https:/reestr.digital.g | CyGnuiien3noHHbIit
rpammHuoe obecrieue- | pust Kacmepcko- ov.ru/reestr/366574/? | norosop ¢ 00O
nue Kaspersky ro» sphrase_id=415165 | «Codrexc» or
Endpoint Security nis (Poccus) 09.12.2024 Ne 0/m,
ousHeca CPOK  JCUCTBUS: C
09.12.2024 o
09.12.2025
3 | MoiiOduc Cranmapr- | OOO «Hosble JIunensmonnoe | https://reestr.digital.g Konrpakt ¢ 000



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

HBIH - obJiauHbIe TeX- ov.ru/reestr/301631/? «PyGuKoH»
OducHbIH TakeT Hoytorum» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne
IUTS pabOTHI C TOKY- cHsl) 03641000008190000

MEHTaMH H MOYTON 12
(myoffice.ru) CpOK JieicTBus: Gec-
CpOYHO
OducHslil makeT AO «P7» Junensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
«P7-Ocducy ov.ru/reestr/306668/? «Codrere»
(meckTormHas Bepcusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JeiicTBusA: Oec-
CpOYHO
OrneparioHHast Cu- 00O "Bazaner | JIunnensumonnoe | https://reestr.digital.g Konrpakt ¢ OO0
creMa «Anpt O6paso- | cBoGOAHOE MPO- ov.ru/reestr/303262/? «Codreke»
BaHHE» rpaMMHoOe obec- sphrase_id=4435015 or 24.10.2023 Ne
neyenue" 03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
Iporpammuas cucre- | AO «Antumia- | Jlunensuonnoe | https://reestr.digital.g | JlunensuonHslit no-

Ma ISl 0OHapYKEHUS
TEKCTOBBIX 3aHMMCTBO-
BaHMH B y4eOHBIX U
Hay4HBIX paboTax
«AnTtumnaruat BY3»

ruat» (Poccus)

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

roBop ¢ AO «An-
TUIUIarHaT) OT
23.05.2024 Ne 8151,
CpOK A€HCTBUS: C
23.05.2024 no

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

- IPOCMOTP JAOKYMEH-
toB PDF, DjVU

Corporation

HPOCTpaHsIeMOe

7.4.5. Pecypcbl HHGOPMAIIMOHHO-TEJIeKOMMYHUKAMOHHOM ceTH «AHTepHeT»

1. CDTOwiki: 6a3a 3nanwuii mo nupposoit Tpanchopmanuu https://cdto.wiki/
2. HTTP://IWWW.CHEMISTRY.NAROD.RU/HIMIYA/UCH_CHEM_ORGANOL1.
HTML,;

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

5. http://e.lanbook.com

Noakown

http://www.trello.com

7.4.6. Lln(ppoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa3oBaTeIbHOM Mpolecce
1. LMS-mtardopma Moodle
Buptyansnas nocka Mupo: miro.com
Bupryanenas nocka SBoard https://sboard.online
Ob6naunsie cepBucsl: SAnaexc./luck, O6mako Mail.ru
Cepsucel onpocos: Suaexc @opmer, MyQuiz
Cepsucsl Bugeocs3u: Sunekc. Tenemoct, Webinar.ru
CepBuC CcOBMECTHOW pabOTHI Haa TpoeKTaMu 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. Iln¢poBbie TeXHOJIOTHH, IPUMEHsIeMble NPU U3yYeHUH THCHUTINHBI

Ne | ITudpoBeie  TexHOO- | Buapl yueOHO# paboThl, BhI- | Dopmupyemsie | MK
TUuu MOJIHSIEMBIE C MPUMEHEHUEM | KOMIETEHIIUU
1M(POBON TEXHOJIOTUU

Oo0maunsie TexHojorun | Jlekuu VK-1 N-1yk1 —
CamocrosTenpHas pabora AHanuzu-
pyer  3amauy,
BBLIENIAS ee Oa-
30BBIE COCTaB-
JSIOUINE, OCy-
HICCTBIISIET  JIe-
KOMIIO3UIIHIO
3a/1auu
UI-2yx1 -
Haxomur u
KPUTHYECKH
aHAJIN3UPYET
uHpopmaruto,
HEOOXOAUMYIO
JUIS  peuIeHHs
MOCTaBJICHHOMN
3a/1a4M.

bonpmmue manabIe Jlexium VK-1 N-1yk1 —
CamocrosrenbHas paboTta AHanu3u-
pyer  3amauy,
BBIZICIISS ee Oa-
30BBIE COCTaB-
JSA0IINAE, OCY-
IIIECTBIIICT JIe-
KOMIIO3HUIINIO
3a7a9u
N-2yk-1 -
Haxomut n
KPUTHYECKH
aHAJN3UPYET
UH(OpMALHIO,
HEOOXOIUMYIO
JUISE  peUIeHHs
MMOCTABIICHHOM
3a7a4H.

8. MarepuajibHO-TEXHUYECKOE o0ecnevYeHne M CIUIIIMHbI (MOYJIA)

HanmMenoBanwme crienaibHBIX * OcHaIleHHOCTh CIEIUAIbHBIX TOMEIICHUN U TTIOMe-
MOMENICHUI ¥ MOMEILEHUN JJIsl camMo- [IEHUH JISI CAMOCTOSITEIbHON PabOThHI
CTOATEIbHOU paboThI

VYyebHas aynutopus sl TIPOBe- banst BonsiHas madoparopHas (mHB. Ne 1101047225);
JICHUS 3aHSATHH JIEKIIMOHHOTO THIIA, PH-metp (unB. Ne 1041044866);
3aHSATUA CEMUHAPCKOIO THUIIA, TPYIIO- DOTORIEKTPOKOTIOPUMETP
BBIX U WHIWBHUIYAJIbHBIX KOHCYNbTa- | (MHB. Ne 1041044866);
IIMHA, TEKYIIET0 KOHTPOJIA U Mpomexy- | Becwl anexkrpudeckue (naB. No 2101040654);




TouHOU arrecranuu(yna. WMuTepHarmo-
HanbHas, 1. 101 - 2/11)

XUMHNYCCKHUE PCAKTHUBBI, XUMHUYCCKas MMocyaa

AynuTopus I cCaMOCTOSTEIIbHOM
paboThI - KOMIBIOTEPHBIN KJIacc C BBI-
XO0JIOM B UHTEPHET

(MuTepranuoHanbHast
3/239a)

101 ayn.

1. KommbroTep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, MbImin
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. KommbroTep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, MpImin
BenQ 21.5 G2250 (Ne41013401654)

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

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

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

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

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

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

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

B KOMIUIEKTAIlUH
KJTaBHaTypa
Gembird, monuTop

B KOMIUICKTAIMH
KJTaBHaTypa
Gembird, monuTop

B KOMIUICKTAIMN
KJTaBHaTypa
Gembird, mouuTop

B KOMIUICKTAIMH
KJTaBHaTypa
Gembird, monuTop

B KOMIUICKTAIMH
KJTaBHaTypa
Gembird, monuTop

B KOMIUICKTAIUH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAIMU
KJIaBHATypa
Gembird, moruTOp

B KOMIUICKTAIIMU
KJIaBHATypa
Gembird, moruTOp

B KOMIUICKTAIMU
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAI[MH
KJIaBHATYypa
Gembird, monuTOp

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

PaGouas nporpamma JUCHUIIIIMHBI «XHUMHUS HCOpTraHN4YCCKasA U aHAJIMTHYCCKAas» COCTaBJICHA B

cootrBercTBuU C TpeboBanusiMu PI'OC BO mo HampaBiIeHUIO MOATOTOBKH

35.03.05 -

CanoBojcTBO (YpoBeHBb OakanaBpuara), yTBEpKACHHOTO MprUKazoM MuHHCTEpCcTBa 00pa3oBaHUs
u Hayku Poccuiickoit ®denepanun Ne 737 ot 01.08.2017 .
ABTOp CT. penofiaBarens kKadeapsl Oouonoruu u xumuu Tapacosa C.B.




Penensent: C.U. JlanunuH - 3aBeayronuii Kadeapoi TEXHOJIOTUU TPOU3BOJICTBA, XPAHECHUS
U 1epepaboTKH NPOJYKLIUN PAaCTEHUEBOICTBA, KAHAUIAT CEIbCKOX03AHCTBEHHBIX HAYK, JOLEHT

[Iporpamma paccmoTpena Ha 3aceqanuu kadeapsl xumun (mpotokona Ne 7 ot 15 mapra
2019 r.).

[Iporpamma paccMoTpeHa Ha 3aceJaHuu yuyeOHO-MeTonuueckor komuccuu [lnomooBorr-
Horo uHctuTyTa UM. M.B. Muaypuna Muuypunckoro I'AY (mporokon Ne 9 ot 22 anpens 2019

T.).
[Iporpamma yTBepkIeHa Ha 3aceJaHUM YYeOHO-METOAMYECKOr0 coBeTa MUUYYpPHHCKOTO
['AY (npotokon Ne 8 ot 25 amnpesns 2019 r.).

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

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

[Iporpamma paccMoTpeHa Ha 3aceqaHuu yueOHO-MeTonuueckor komuccuu [lnomooBorr-
Horo uHcturyta uM. M.B. Muuypuna Muuypunckoro ['AY (npotokon Ne 9 or 20 ampens 2020

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

IIpoecpamma nepepabomana u donoanena ¢ coomgeemcemeuu ¢ mpevoganusamu PIOC BO.

[Iporpamma paccMoTpeHa Ha 3acegaHuy Kadeapbl OMOXUMUN U XUMHUH (TTPOoTOKOoa Ne § oT
15 mapra 2021 r.).

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

[Iporpamma yTBepkJIeHa Ha 3aceJaHUN YIeOHO-METOAMYECKOTO coBeTa MUUYYpHHCKOTO
I'AY (nporokon Ne 8 ot 22 anpens 2021 r.).

IIpoecpamma nepepabomana u donoarnena  coomgemcemeuu ¢ mpevoganuamu PIOC BO.

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

[Iporpamma paccMoTpeHa Ha 3acefaHuu yueOHO-MeToaudeckor komuccuu [1momooBor-
Horo uHctutyta umM. .B. Muuypuna Muuypunckoro I'AY (nporokon Ne 11 ot 21 utons 2021 r.).

[Iporpamma yTBepXaeHa Ha 3ace€AaHUU Y4E€OHO-METOJMYECKOro coBeTa MUYYypHUHCKOTO
AV (mpotokoa Ne 10 ot 24 urons 2021 r.).

IIpocpamma nepepabomana u oononnena 6 coomeemcmeuu ¢ mpevosanuamu PI'OC BO.

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

IIporpamma  paccMOTpeHa  Ha  3aC€AaHUM  Y4eOHO-METOIMYECKOW  KOMHCCHH
[TnonooBomHoro uHctutyta uM. M.B. Muuypuna Muuyputnckoro I'AY (mporokon Ne 8 ot 18
anpens 2022 ).

[Iporpamma yTBeprkJeHa Ha 3aceJaHuM Yy4eOHO-METOAMYECKOro coBera MHUYpHHCKOTO
AV (mpotokoia Ne 8 ot 21 anpens 2022 r.).

IIpoepamma nepepabomana u donoanena 6 coomsemcemeuu ¢ mpevosanuamu ©IOC BO.
[Tporpamma paccMoTpeHa Ha 3acelaHMd Kadeapbl OMoxuMuu W Xumuu (mpotokon Ne 11 or 5
urons 2023 1.).

[Iporpamma paccMOTpeHa Ha 3acelaHUU Y4eOHO-METOIMYECKOW KOMHCCUU WHCTUTYTA
(dbyHIaMEHTANBHBIX M TMPHUKIAJAHBIX arpoomoTexHonoruii um. M.B. Muuypuna MwuuaypruHCKOTO
['AY (nporokon Ne 11 ot 19 urons 2023 ).

[Iporpamma yTBepkAeHa Ha 3aceaHUU Y4eOHO-METOAWYECKOrO COBETa YHUBEPCUTETa



(mpotokos Ne 10 ot 22 utons 2023 r.).

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

[IporpamMma paccMoTpeHa Ha 3aceqaHuu Kadeapbl OMOI0rHH U XUuMuU (poTokoi Ne 9 ot
«06» mas 2024 1.).

[IporpamMma paccMoTpeHa Ha 3acelaHUU Yy4eOHO-METOJMYECKOW KOMHCCUUM HHCTUTYTA
(byHaaMeHTaNbHBIX M NPUKJIAIHBIX arpodouoTexHojoruii uM. M.B. Mudypuna MuuypruHCKOTO
I'AY (mpotokost Ne 10 ot 20 mas 2024 1.).

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

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

[Tporpamma paccMoTpeHa Ha 3acelaHUH Kadeapbl OMOIOTuN U XUMHH (TIPOoTOKON Ne 8 oT
«02» anpenst 2025 1.).

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

[Iporpamma yTBepkA€HAa Ha 3aceJaHUUd Y4eOHO-METOJAMYECKOTO COBETa YHUBEPCUTETA
(mporokon Ne 8 ot 23 anpens 2025 r.)

Opurunan pabodeil mporpaMMbl XpaHUTCS Ha Kadeape CaaoBOACTBA, OMOTEXHOJIOTUH U
CEJIEKIINH CeJIbCKOXO03AiCTBEHHBIX KYJIbTYP
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