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1. lean ocBoeHMs JUCIUILIUHBI (MOIYJIs1)
OCHOBHBIMU LEISIMU OCBOCHUS AUCIUIUIMHBI (MOJYJISI) SIBJISIFOTCS:
- IpUOOpETEHNE TEOPETHUCCKUX 3HAHHWH, HEOOXOMUMBIX JIJIs1 POPMUPOBAHUS OCHOBHBIX TOHS-
TUW B3aUMOCBSI3H CBOMCTB, COCTaBa M CTPOCHHS MOJICKYJ BEIIECTB, UX UICHTH(PUKAIUH,
- pPa3BUTHE y CTYACHTOB JIMYHOCTHBIX Ka4eCTB, (POPMHPOBAHHUE OOIICKYJIbTYPHBIX U 00-
IenpoPeCcCHOHATBHBIX KOMITETEHITHH.

2. MecTO IUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMMbl

Jucuunnuaa «XuMHsIT HEOpraHMuYecKass M aHaJuTH4ecKas» oTHocuTcsa K bioky 1.
Jucuummnel (Moaynu) Obs3arenbras yacts (51.0.06).

«XuMHUST HEOpraHU4YecKas M aHaJTUTUYECKas» SBISETCA OCHOBOIIOJNAraloIen yist
U3YYEHUS TMOCIEAYIOIUX TUCHHUIUINH: «XUMUS OpraHudeckas», «DPu3nonorus u OuoXuMus
pacrenuii», «llutanue u ynoodpeHue cagoBbIX KyJIbTyp», «CHUCTEMBI 3alIUTHI IUIOJAOBBIX KYJIb-
Typ», «'uapoTeXHUYECKass METUOPALIUSI.

3. [lnanupyemMble pe3yabTaThl 00yYeHHs M0 JUCIHHILUINHE (MOIYJIIO0),
COOTHECEHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMM 0CBOCHHMS 00pPa30BaTeIbHOIMI
NMPOrpaMMblI

OcBoeHue TUCIUITIMHBI HANIPaBJICHO Ha (POPMHUPOBAHUE CIEAYIOMINX KOMIIETSHIUI:

VYK-1 — CnocoOeH ocymecTBIATh MOUCK, KPUTUUYECKUN aHAIU3 U CHUHTE3 WH(pOpMaIUH,
IPUMEHSTh CUCTEMHBIN TIOJIXOJ] JIJIs1 pELIEHUSI TIOCTABJIEHHBIX 33]a4

OIIK-1 — CnocoOeH pemaTh TUIOBbIE 3a7ayl MPO(ECCHOHATBHON JEATEIbHOCTH Ha OC-
HOBE 3HAHUH OCHOBHBIX 3aKOHOB MAaT€MaTHYECKHX U €CTECTBEHHBIX HayK C IMPUMEHEHUEM HH-
(bopManOHHO-KOMMYHUKALMOHHBIX TEXHOIOTUH

Konmn Kputepun onieHnBaHus pe3yabTaTOB 00yUEHUS
HanMeHOBaHuEe Koj M HAaUMEHO- HU3KUHU (10-
YHUBEPCAJIbHON | BaHWE MH/IMKA- MIOPOTOBBIN,
KOMIICTCHIIMU | TOpA JOCTHIKE- | KOMIICTCHLIMS o o
MOPOTOBBIN 0a30BbIi .
HUS YHUBEP- He cpopmupo- ITPOJBUHYTHIN
CaJIBHBIX KOM- BaHa)
NETEHIUN
Kareropus yHuBepcanbHbIX KOMIETEHIMN - CHCTEMHOE M KPUTHYECKOE MBIIIEHUE
YK-1. N-1yk1 — He wmoxer Cnabo Xoporto OTanuHo
Criocoben AHanu3u-  @HAIU3MPOBATh | AaHAIM3UPYET | AHATU3ZHUPYET aHAJIN3UPYET
OCYHIECTBIATh [pyeT  3ajady, pajady, BblAe- | 3aJady, Bbl- | 3a7a4y, BbLAe- | 3a1a4y, BbI-
IIOUCK, KpPUTH- BBIIEIAA ee 1151 ee Oa3zoBble | Aensis ee Oa- | nag ee Oazo- | mensis ee Oa-
YecKuil aHaiu3 [0a3oBbIe CO- COCTaBIIAIOIINE, | 30BBIE CO- | BBIE  COCTaB- | 30BbIE co-
U CUHTE3 HH- CTaBJAIOLIME, HE  OCYILIECTB- | CTABIAIOIIKE, | JIIOIIME, XO- | CTaBJIAIOLIUE,
¢dbopmarumy, OCYIIECTBIISIET  [€T JEKOMIIO- | cmabo  ocy- | poIio OCy- | OTJIMYHO
IIPUMEHATHh CH- |[IEKOMIIO3ULUIO BULHUIO 337a4d | LIECTBIISIET LIECTBJISAET Jie- | OCYILLECTBIIS-
CTEMHBIM MOJ- Bajadu JIEKOMIIO3M- | KOMIIO3UIIMIKO | €T JEKOMIIO-
X0I I pele- LU0 337]a4¥ | 3aJ1a4u 3ULUI0 3a7a-
HUs TIOCTABJICH- qu
HBIX 3aj7a4




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:

- IpuemMamu 6e30macHOi paboThl B XUMHUECKOH J1aboparopuu;

- CIMIOCOOHOCTBIO K CAaMOOPTaHU3AIMH H CaMOOOpa30BaHUIO.
3.1. MaTtpuna cooTHeceHHs1 TeM/pa3aeoB Y4eOHOH JMCHUILIUHBI (MoayJsi)) Hu dopmu-

PYEMBbIX B HUX YHHMBEPCAJIBbHBIX U 001eNPo¢eCCHOHATBbHBIX KOMIIEeTeH NI

Pa3I[€J'IBI, TEMBI TUCLUIIIIMHBI

Kommerenmun

VK-1 | OIIK-1 | O6mee komude-




CTBO KOMITIETEH-
805054

Pa3nen 1. OcHOBHEIE ITOHATHS U 3aKOHBI XUMUHU. DKBU- + + 2
BaJICHT.
Paznen 2. Ctpoenue aroma. [leproanyueckuii 3akoH U + + 2
MEPUOINYECKAsi CUCTEMa XMMHYECKUX 2JIEMEHTOB.
Pasnen 3. PeakumonHas criocoOHOCTh BEIIECTB. XUMHU- + + 2
YyecKas CBS3b.
Paznen 4. Xumunueckas kunetuka. CKOpOCTh XUMUYE- + + 2
CKHX pEaKklMil U METObI €€ PETYIMPOBAHMUSL.
Paznen 5. Xumudeckoe u Ga3zoBoe paBHOBECHE. + + 2
Paznen 6. DHepreTuka XMMUYECKUX MPOLIECCOB. + + 2
Paznen 7. XuMnueckre CUCTEMBL: PaCTBOPBI, TACHEPC- + + 2
HBIE CUCTEMBI.
Pazpnen 8. KoMmmiekcHbIe COeTUHEHUS. + + 2
Paznen 9. OKuCIUTENBHO-BOCCTAHOBUTEIBHEIE CBOI- + + 2
CTBAa BEIIECTB.
Paznen 10.91eKTpOXMMUYECKUE CUCTEMBI. + + 2
Pazgen 11. Hemeramisl ¥ X coeqUHEHUS + + 2
Pazgen 12. MeTanabl 1 UX COEIUHEHHUS. + + 2
Paznen 13.Xumudeckas uaeHTU(UKAIMSA: KA4eCTBCH- + + 2
HBIA W KOJIMYCCTBCHHBIN aHAIN3.
Paznen 14. ®usndeckue U GU3HKO-XUMHUECKHE METO- + + 2
JIBI aHAJIN3a BEIECTB.

4. CTpyKTYpAa U COAepKAHUE TUCIHUIIUHBI (MOLYJIA)
OO0m1as TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 3 3a4eTHBIX enunuil, 108 akaa. gacos.

4.1. O0bemM TUCUMILIUHBI U BUAbI Y4e0HOI padoThI

KoauuectBo aKajJ. 94aCoB

110 OYHOMN 10 3204YHOMU
Bun 3anaruit ¢dopme 00y- dopme oOyue-

YeHUS HUS

1 cemectp 1 kypc
OO6m1ast Tpy10€MKOCTh TUCITUTLTUHBI 72 72
KonTakTHas pabota oOydarmuxcs ¢ mpenoaBaTesieM, T.4. 39 3
AyIUTOpHBIE 3aHATHS, U3 HUX 32 8

JIEKIIUU 16 2

nabopaTopHbIe PaOOTHI 16 6
CamocTosiTenbHas paboTa 00yJaronuxcs, B T.4U. 40 60
nmpopaboTka y4eOHOro Marepwajia IO  JUCIUIUIMHE
(KOHCTIEKTOB JIEKIIMM, y4eOHUKOB, MaTEpUaJOB CETEBBIX 15 20
peCypcoB)
BrinonHeHne MHAMBUYabHBIX 3aaHUI 10 20
MOATOTOBKA K C/Ia4€ MOJYJIsI 15 20
Kontposb 33 4
By uToroBoro KOHTpOJIS 9K3aMeH IK3aMeH




4.2. Jlekuun

O0BeM B akal. gacax

. ouHas 3a04Has dopmupyemblie
No Paznen quctunauabl (MOAYJIs), TEMBI JICKITHMA dopma dopma KOMIIETHIIHH
o0y4eHusi | oOydeHus

1 | OcHOBHBIE TOHATHS M 3aKOHBI XUMUHU. DKBUBA-

JICHT.

1.1. OcHOBHBIE TTOHATHS U 3aKOHBI XUMUH. VK-1; OIIK-1

1.2.DKBHBAICHT. 0.5 VK-1; OIIK-1
2 | Crpoenue atoma. [lepuoanueckuii 3aKoH U T1e-

pUOIMYECKas CHCTeMa XHMHUYECKUX dJIEMEHTOB.

2.1 Crpoenue atoma. [lepuoauueckuii 3aK0H U 0,5 0,1 YK-1; OIIK-1

MIEPHONYECKAs CHCTEMAa XUMHUICCKUX JJIEMCH-

TOB.

2.2 Ilepnoanueckuii 3aKoH U nepuoanydeckas cu- | 0,5 0,1 VK-1; OIIK-1

CcTeMa XMMHUYECKHX JJICMCHTOB
3 | PeakimonHass crocOOHOCTh BEIIECTB. XHUMHYE-

CKasl CBSI3b

3.1 PeaknuonHas criocOOHOCTE BEILECTB. 0,5 0,1 VK-1; OIIK-1

3.2 Xumudeckas CBI3b 0,5 VK-1; OIIK-1
4 | Xumnueckas kuHetuka. CKOpPOCTh XMMHUYECKUX

peaxkiuii 1 METO/IbI €€ PETyINPOBAHMUS.

4.1 XuMu4decKass KHHETUKA. 0,5 VK-1; OIIK-1

4.2 CxopocTh XUMHUYECKHUX peakuuii u Mmetozsl ee | 0,5 0,1 VYK-1; OIIK-1

PETyIUPOBAHMUSL.
5 | Xumudeckoe u pa3oBoe paBHOBECHE.

5.1 XuMuueckoe paBHOBECHE. 0,5 0,1 VK-1; OIIK-1

5.2 da3oBoe paBHOBECHE. 0,5 YK-1; OIIK-1
6 | DHepreTHka XMMHYECKHX TPOIIECCOB.

6.1 DHepreTrKa XUMHUYECKUX TIPOLIECCOB. 0,5 0,1 VYK-1; OIIK-1
7 | XuMHUYECKHUE CHCTEMBI: PACTBOPHI, JWCIICPCHBIC

CHCTEMBI.

7.1 X¥MU4YeCKHe CUCTEMBI 0,5 VK-1; OIIK-1

7.2PacTBOpBI, AUCIIEPCHBIE CUCTEMBI. 1 0,1 VYK-1; OIIK-1
8 | KoMmirekcHble coeauHEeHus.

8.1 KoMIuIeKCHBIE COEOUHEHNUS. 2 0,1 VK-1; OIIK-1
9 | OKHCIIMTEIbHO-BOCCTAHOBUTEIIPHBIC  CBOMCTBA

BEIICCTR.

9.1 OkucIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiuu | 1 0,1 VK-1; OIIK-1
10 | DAEKTPOXMMHUYECKHUE CUCTEMBI.

10.1 DAeKTpOXUMHYECKHE CUCTEMBI. 0,5 0,1 VK-1; OIIK-1

10.2 Dnexrponus 0,5 VYK-1; OIIK-1
11 | HemeTtaminl 1 BX COEQUHEHUS

11.1 HemeTanmnsl 0,5 VYK-1; OIIK-1

11.2 CoenuHeHus HEMETAIIOB 0,5 0,1 VK-1; OIIK-1




HEIX COEIUHEHUH.

pactBop NH4Fe(SO,), -6H0,
pacTBOpP THAPOKCHAA HATPHS;
pacTBop XxJjopujaa Oapus; pac-
TBOp pOAaHUIAa  aAMMOHWUS,
pactBop Ks[Fe(CN)s]; pactBop

12 | MeTtajuibl 1 UX COEIUHEHUS.
12.1 Meramisl 0,5 VK-1; OIIK-1
12.2 CoennHeHus METAIIIOB 0,5 0,1 VK-1; OIIK-1
13 | Xumudeckas UACHTUDUKAIMS: KAaYSCTBEHHBIA H
KOJIMYECTBEHHBLIN aHAIN3
13.1 Xumuieckasi uieHTU(UKALINS: KAa9eCTBEH- 0,5 0,1 VYK-1; OIIK-1
HBIH aHaInu3
13.2 Xumunyeckasi HACHTUDUKAIHS: KOJTNYe- 0,5 0,1 VK-1; OIIK-1
CTBCHHBLIN aHAJIN3.
14 0,5 VK-1; OIIK-1
14.1 ®usuyeckne METOIBI aHAIK3a BEICCTB. 01
14.2 ®us3uko-xuMHYECKHE METOAbI aHamu3a Be- | 0,5 ' VK-1; OIIK-1
IIECTB.
Bcero 16 2
4.3. HpaKaneCKne 3aHATHUA HC IPCAYCMOTPCHBI
4.4. JladbopaTopHbIe padoThI
O6beM axaj. 4Ja- ®opmu-
Ne COB pyembie
pas- OHHasA 3a04- naGopaTopHOE 060pyIOBaHHE 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 ONpEAEIEHHs 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; mepmbiii 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 ruapokcnaa | OIIK-1
JIUTUYECKON IUCCOLMAIINU U HaTpus; pacTBOp Q)CEIOH(I)TaJ'IeI/I—
FH}IPOHH?&& COJ‘Iel\/IL Ha; pacTBOp YKcyCHOH KHCJIOTHI,

KpI/ICTaHHI/I‘IECKI/II/I agerart aMMo-
HUSA; paCTBOp MCTWJIOpAaHXKa, IIH-
II€TKa Ha SMJ'I, YHUBCPCAJIbHBIC
WHANKATOPHBIE OyMaXXKd; pac-
TBOp cyib(dara alfoMuUHUS; 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.

0,5

MTaTUB C TPOOMpKaMH; pac-
TBOp cynbdara meau (I1); pac-
TBOp CyJib(haTa IIMHKA; 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.

0,5

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 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, MEb,
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.
pacTBOpBl COJIEH HATpHs, Ka-
JUs, KOHII. COJNIAHAs KHUCIIOTa,
CTEKJITHHAs TaJIouKa C 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,happopoBbiii 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 TPOOHMPKAMH,K0I0a
Ha 100mm; 250Mu;MepHBIH ITH-
JIUH]IP, TUTJIN, IUTUTKA, BOPOHKH, (1

VK-1;
OIIK-1




pUYECKOro aHaian3a JBTPBI, PACTBOPHI COJICH XKenes3a
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 wiH (appopoBbie
YaIllKH,IITaTUBbI, TEXHUYECKHE
U aHAJMTUYECKUE BECHI, BOIS-
Has OaHs, (UIBTPHL.
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
(I B pactBOpE. 10 M, 5 miau 1 M, KIOBETHI
(1 cm),®DK — 56M, mMumim-
MeTpoBasi Oymara, Mapist WIH
OUWHT.
NTOI'O 16 6

4.5. CamocTosiTesibHAs pad0Ta 00y4AKOIIUXCS

OObem akaj. 4acos
Paszpen nucuunmniu- .
At et Bun camocrositensHO# paboTh
HBI (TeMa) OYHast 3a09Hast
¢dbopma ¢dbopma
oOyueHust | oOyueHUs
npopaboTKa yueOHOro Marepuana 1o JUCHUIINHE
Pazpnen 1. OcHoB- pop ya . P
(KOHCTIEKTOB JIEKLIUH, Yy4YE€OHHKOB, MaTepualoB 2 3
HbIE MMOHATHS U 3a-
CETEBbIX PECYpPCOB)
KOHBI XUMHUH. DKBU- =
BrinonHeHNe MHANBUYTbHBIX 3aaHUI
BaJICHT 2 1
npopaboTKa yueOHOro Marepuana 1o JUCHUIINHE
Paznen 2. Ctpoenue pop yd . P JmctL
(KOHCTIEKTOB JIEKLIUH, Yy4YE€OHHKOB, MaTepualioB 2 3
aroma. [lepuoanue-
o CETEBBIX PECYPCOB)
CKHM 3aKOH U MEpHU- B —
OZIAYECKAs CHCTEMA BIMIOJTHEHUE HIAUBUAYAIbHBIX 3a/1aHUN
XAMHUYECKHX dJIe- 1 1
MEHTOB
mpopadboTKa yueOHOro MaTepuasa Mo JUCIUILINHE
Pasnen 3. Peaknu- pop yi N p
(KOHCHEKTOB JIEKIMH, Y4eOHUKOB, MaTepUAIOB 2 3
OHHAasl CIIOCOOHOCTh
CETEBBIX PECYPCOB)
BEIIECTB. XUMUYE- v
BrimonHeHne HHIUBUIYaTbHBIX 3a1aHAN
CKas CBA3b 1 1
Paznen 4. Xumuue- | nmpopaboTka y4eOHOro marepuaia mo AUCIUILINHE
CKasl KUHETHKA. (KOHCTIEKTOB JIEKLIUH, Y4E€OHHKOB, MaTepHaloB 2 3
CKOpOCTb XMMHUE- | CETEBBIX PECYPCOB)
CKHUX peaKHHﬁ U Me- | BrimonHeHue HMHJIWBUIYAJIbHBIX 3aJJaHuN
TOZBI €€ PEryJIUpO- 1 1
BaHUS.
Paznen 5. Xumuue- | mpopaboTka y4eOHOro mMarepuaia mo AUCHUILINHE
ckoe u (a3oBoe (KOHCTIEKTOB JICKITMH, YYeOHHMKOB, MaTEpHAJIOB 2 3
paBHOBECHE. CETEBBIX PECYPCOB)




BrinosiHeHUE MHIMBUYAIBHBIX 3aJaHUN

Paznen 6. Duepre-
THKa XUMHAYECKUX
MIPOLIECCOB.

npopaboTka y4eOHOro mMarepualia o AUCLHUIIINHE
(KOHCIIEKTOB JIEKI[MM, Y4YeOHHMKOB, MaTE€pHaJIOB
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 MHIUBUAYAIBHBIX 3aJaHUN

Paznen 8. Kom-
[UIEKCHBIE COEIU-
HCHUA.

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

BrinosiHeHME MHIMBUAYAJIBHBIX 3aJaHUN

Pazgen
9.OKHCIUTEIBHO-
BOCCTAaHOBUTEIbHEIE
CBOICTBA BEIIECTB.

popaboTKa y4eOHOro MaTepuana mo JUCIUTIIINHE
(KOHCIIEKTOB  JICKIIM, Y4YCOHUKOB, MAaTEPUAIOB
CETEBBIX PECYPCOB)

BrimonHeHne uHIUBUIYalbHBIX 331aHUN

Pa3nen 10. Dnek-
TPOXUMHUYECKHUE CH-
CTEMEL.

popaboTKa y4eOHOro MaTepuana mo JUCIUTIINHE
(KOHCIIEKTOB JICKIIM, YYCOHUKOB, 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 MHIUBUYaTbHBIX 3aJaHUN

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

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

BrinosiHeHME WHIMBUYAIBHBIX 3aJaHUN

Paznen npopaboTka y4eOHOTO MaTepHualia Mo AUCIUIIINHE
13.Xumunueckas (KOHCTIEKTOB JICKITMH, YYEOHHKOB, 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 | 60

[lepedyeHp MeTOIMUECKOr0 00ECIIEUEHUs AJIsl CAMOCTOSATENILHOM paboThl O TUCHMILIMHE (MOIY-
J10):
1.ITanduto B.®., Tapacosa C. B., Ky3nenosa P.B., lllearkoBuukoBa H.B. Meroaudeckoe py-
KOBOJICTBO K CaMOCTOsITeNbHOU paborte mo xumuu. Pasgen «Heopranwueckas xumusiy Mudy-
puHCk, - 2023.- 74c.

2. ITandutoB B.®., Tapacosa C. B., Ky3nenona P.B., lllenkoBaukoa H.B. Meronndeckoe
PYKOBOJICTBO K JJaAOOPAaTOPHBIM 3aHATUSM U CaMOCTOSITEIbHON paboTe 10 HEOopraHuYecKou u
aHATUTHYECKOW XUMUHU. MuaypuHck, - 2023.

4.6 BoinmoJiHeHHe KOHTPOJIbHOI padoThl 00y4aOIIMMHUCS 3209HOH (POpMBI
Xumus - (yHIaMEHTalbHas TUCHMIUIMHA, HA KOTOpPOM Oa3upyercs HM3ydeHUE IMOCIeIyHOIUX
00111e00pa30BaTENbHBIX M CIENUATBHBIX TUCHHMIUIMH (Onomoruu, (pU3MOIIOTHH, TEXHOJIIOTUH
HPOMU3BOJICTB U Jp.)
[Topsiiok M3y4eHus: TUCIUIUIMHBI «XUMUSI HEOPTaHMYECKasi U aHATMTUYECKas» CTYACHTaMH JTH-
CTaHLMOHHOM (hOpMBbI 00YUEHUS CTPOUTCS O CIEAYIOLIEMY IJIaHYy:
1. CamocTosiTenpHOE M3YYEHUE MaTepHaia Mo yueOHHKaM U y4eOHBIM OCOOUSIM C UCTIONB30Ba-
HUEM y4yeOHOM IporpamMMbl ¥ CIIPaBOYHOM JIUTEPATYpPHI;
2. BeinonHeHre KOHTPOJIBHBIX 3alaHUi COTIacHO MH(Py U 3aIIuTa KOHTPOJIBHBIX padboT (Tad-
JM1Ia BApUAHTOB KOHTPOJIbHBIX 33JJaHUH MPUBEICHA B KOHLIE METOIMYECKOTO YKa3aHus);
3. Bemosnaenne 1abopaTOpHOTO MPAKTUKYMa M MOCEHICHUE JIEKIHA B MEPUOJ CECCHH, OTYET IO
71a00paTOPHBIM MIPAKTUKYMaM (€CJIM TAaKOBOM 3HaYUTCS B y4eOHOM IUIaHE);
4. Cnaua 5K3aMEHOB WJIH 3a4€TOB (B COOTBETCTBUU C YUEOHBIM ILJIAHOM) IO pasjeiaM JAMCLH-
TUIAHBIL.
KonTtponbHbIe pabOTHI CTYIEHT JOJDKEH BBHIIOJHATH CAMOCTOSITENbHO. ECM Ha KOHTPOIBHYIO
paboTy mosyyeHa OTpHIATENIbHAS PELeH3Ms «HE JOMYCKaeTcs K coO0eceJOBaHUIO», KOHTPOIb-
HYIO JI0pabaThIBalOT, C YI4ETOM 3aMEYaHUil PEleH3EHTa, B TOW K€ TEeTPaH, M BHICBUIAIOT Ha IO-
BTOPHOE pEeLIeH3UPOBaHHUE.
Jlo pK3aMeHa WM 3a4eTa CTYACHT MPOXOJIUT 3aIIUTy KOHTPOJIBHON paboThl y MperoaaBaTess,
pEeLIeH3UPOBaBIIETO €€, B TMYHOU Oecesie.

PexoMeHIa1[UH 110 BHIMOJTHEHHIO KOHTPOJIbHOM PadoThl
[Tepen BBIMOTHEHWEM KOHTPOJIBHON pabOThl HEOOXOAMMO U3YyUUTh pabouyro MpOorpaMMy JTUCIIH-
IUIMHBL «XuMUs» pasnena «Heopranmueckass XUMHS», TEOPETUYECKAN MaTepuans B COOTBET-
CTBHH C COJIep’KaHHEM JUCLMILUIMHBI 10 IPOrpaMMe, IO YUeOHBIM MOCOOUSAM M peKOMEHJAlMIM,
03HAKOMUTBCSI C PELIEHHUEM THUIIOBBIX 33/ay 0 JaHHOM MeTonuyeckoil paszpabotke. Pemenus
3aJa4 U OTBET Ha TEOPETHUYECKUE BOIPOCH! JOJDKHBI OBITh KOPOTKO, HO YETKO OOOCHOBAHBI, 32
UCKJTFOUEHHEM TeX CIydaeB, KOTJa MO CYIIECTBY BOIpOCa TakKas MOTHBHPOBKAa He TpeOyer,
HarpumMmep, KOrja HyKHO COCTaBUTh JIEKTPOHHYIO (OpMYITy aToMa, HalKhcaTh YpaBHEHUE pPeak-
un u T.4. [Ipu penreHun 3a1a4 Hy)KHO TIPUBOJIUTH BECh XOJI PEIICHHUSI © MaTEMAaTHIECKOTO TIpe-
o0Opa3oBaHusl.
[Tpu pemeHnn 3a/1a4 ¥ OTBETaX Ha BOMPOCHI KOHTPOJIBHBIX 33JJaHUN CIETyeT UMETh B BUY Clie-
ayrouiee:
1. Pemenue 3ama4 HEOOXOUMO COMTPOBOXKIATH MOSICHEHHEM. MaTeMaTH4ecKue pacyeThl 00s13a-
TEJIBHO JIOBOJUTH JIO KOHKPETHOT'O YUCIIOBOTO OTBETa (HEOOXOJMMO BO3BOJIUTH B CTEINEHb, U3-
BJICKATh KOPHH, BBIYHCIIITH JIOTApU(DMBI YHCEeN ¥ TIPOU3BOIUTH JAPYIHEe MaTeMaTHYECKHe orepa-
L1N).
2. Ilpu pemeHuy 3a1a4 Ha XUMHUYECKOE PABHOBECHE B BBIPA)KEHUE KOHCTAHTBI PAaBHOBECHUS ClIe-
JyeT MO/ICTaBJIATh 3HAUEHUS! PABHOBECHBIX KOHIIEHTPAIIMiA BEIIECTB, BHIPAXKCHHBIE B MOJIB/JI.
3. OKuCINTENpHO-BOCCTAHOBUTENIBHBIE PEAKIINH, POTEKAIOLINE B BOJHBIX PacTBOPax, YpaBHU-
BAIOTCSl HOHHO-JIEKTPOHHBIM MeTO0M. [IpH cocTaBleHHMH MOHHO-3JIEKTPOHHBIX CXEM IpOolLec-
COB BOCCTAHOBJIEHUS U OKHCIICHHSI MAJIOPACTBOPUMBIE AIEKTPOJIMTHI, CIa0ble 3JEKTPOIUTHI Clle-



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

4.ITpu BBIMMOJTHEHUH 3aJIaHUN CIEAYET MOJIb30BATHCS MPUBEICHHBIMU

B PEKOMEHJIAIUSAX CIIPABOYHBIMH TA0JIUIIAMHU TI0 KOHCTAHTAM MOHH3AINH CIA0BIX SJICKTPOJIUTOB,
MIPOU3BENICHUSM PACTBOPUMOCTH M KOHCTAHTaM HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

5. OTBeTHI HA KOHTPOJIBHBIE BOMPOCHI TOJKHBI OBITh KPATKUMU, HO UCUYEPIIBIBAIOIIMMH U COTIPO-
BOXIAThCS TEOPETUYECKUMH 00OCHOBAaHUSAMH, GOPMYJIAMH M YPaBHECHUSMHU XUMHUYECKHX peak-
. [Ipu oTBeTE Ha TEOPETUYECKUE BOMPOCHI HE CIEAYET MEePENUCHIBATH TEKCT yUYCOHUKA.

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

7. Bcee 3anmauu cienyet pemarb B cucteMe CHU. Jlanee npuBeaeHbl HEKOTOPHIE MOHITUS XUMHUHU U
CrocoObI BBIPAXKEHUS 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 HEOPraHUYECKONW XUMUU B YACTHOCTH
CpelH €CTECTBEHHO - HAyYHBIX JUCHUIUIMH. POJIb XMMHU3alKMK 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 OEpTOUIHIBL. 3aKOH ABOraapo M clel-
CTBUS U3 HEro. 3aKOH KPAaTHBIX OTHOLIEHUH. 3aKOH 3KBUBaJIEHTOB. MoJisipHast Macca SKBUBAJICH-
Ta. Vcrosp30BaHNEe XUMUYECKUX MOHITHH, 3aKOHOB U METOJIOB MCCIIEIOBAHUS B CEIbCKOXO0351-
CTBEHHBIX M OMOJOrMYECKHX HayKaX. DKOJOTMYecKas OlaCHOCTb HErPaMOTHOTO NPUMEHEHUS
XUMHUYECKHX IPOLYKTOB B CEIbCKOM XO3siicTBe. Mcmonab30BaHME OCHOBHBIX 3aKOHOB €CTE-
CTBEHHOHAYUYHBIX JUCLMILIMH B IPOdeccuoHaNbHON AesTenbHOCTU. [IpuMenenne MeTojoB Ma-
TEMAaTUYECKOr0 aHAJIM3a U MOJCIUPOBAHUS, TEOPETUUECKOIO U HKCIIEPUMEHTAIBLHOIO UCCIIEO-
BaHus. CaMoopranusanys u camooopa3oBaHue.
Paznen 2. Ctpoenue atoma. Ilepuoanyeckuii 3aK0H M NepHOAMYeCKasi cMCTeMa XUMHYe-
CKHX 3JIEMEHTOB.
OcHOBHBIE IPUHIUIBI KBAHTOBOM TEOPUU CTPOEHHUS BEILECTBA: MPEACTABIECHUS O KOPIYCKYJISP-
HO-BOJIHOBOM JIyaJIU3M€ SBJICHUI MUKpOMUpA, IPUHIUIIE HEONPEAEIEHHOCTH, ypaBHeHuu Lllpe-
JIMHrepa, BOJTHOBOM (yHKIMHU, aTOMHOM opOuTanu. KBaHTOBBIE uucia: rJIlaBHOE, OpOUTAIBHOE,
MarHMUTHOE ¥ CIMHOBOE. DHEPreTH4ecKre YpOBHM M MOAYPOBHM atoma. Buj BOJHOBBIX (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 XyHAa. DJIEKTPOHHbIE EMKOCTH opOUTase, molypoBHel u ypoBHell aroma. Cro-
COOBI 3aITMCH JIEKTPOHHBIX (hOPMYIT aToMa.
Ilepnonnueckas cuctema M CTPOEHUE aTOMOB 3JEMEHTOB. [locTpoeHue CTpyKTypsl epuoande-
CKOM CHUCTEMBI, UCXO/s U3 DHEPIreTUYECKOM IOCIIEI0BATEIbHOCTH MIOAYPOBHEW aToMOB. I1oHs-
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 KOPOTKOIEPHOIHBINA BapUaHThl MepruoanYecKoil cuctemsl. X ocoOeHHO-
cTH. PacnosnoeHue B HUX METAIJIOB U HEMETAUIOB. 3HAUEHUE NIEPUOANYECKOTO 3aKOHA ISl XU-
MUH.
CBolicTBa aTOMOB 3JIEMEHTOB (IIOTEHIMAJI MOHU3ALIUN, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPHULIa-
TEIHLHOCTH, paauychl Ban-nep-Baanbca), o0mme XuMHUYeCKne CBOMCTBA DJIEMEHTOB U X COEIH-
HEHUW W NEPUOJUYECKUN XapaKTep UX U3MEHEHUS.
Pa3nes 3.PeakninoHHasi CHOCOOHOCTH BellecTB. XUMHUYECKasi CBA3b
[ToHsTHE O XMMHUUYECKOMN CBA3U. THIIBI XUMHUUYECKUX CBA3CH: KOBAJIEHTHAsI, HOHHAS, METAJUIMYe-
CKasi, BOLOPOJHasl.
XapaKTepUCTUKHU CBS3EH: ANEKTPUUECKUE AUIOJIbHBIE MOMEHTHI, 3()()eKTUBHBIE 3apsiibl aTOMOB,
CTEIIEHb HOHHOCTH, HANIPABJICHHOCTh M HACHIILIEHHOCTD, YHEPTUS U UIMHA CBA3H.



MeTol BaJIeHTHBIX CBSI3€ U OCOOCHHOCTH HCIIONB3YEMOW B HEM BOJHOBOW (PYHKIHHU, G- U T-
cBs3u. Tunsl rubpuan3anuu aTOMHBIX OpOUTaliell U reomMeTpusi MojeKkya. Hemonenenusie aek-
TPOHHBIE ITAPbl MOJIEKYJL.

MeTtoa MoJIeKYISIpHBIX OopOHTaneil U 0COOEHHOCTH HCIOIb3yeMON B HEM BOJHOBOM (DyHKLHUU.
Cas3pIBatoIMe U paspbIXJIAIONINE MOJIEKYJISIpHbIE opOuTanu. VX 3arosiHeHue 31eKTpoHaMu, 1o-
PANOK M 3HEprus cBs3eld. CBs3U B IByXaTOMHBIX TOMOSIZIEPHBIX MOJIEKYJaX.

[IpuMeHeHHnEe TEOPUN XUMUYECKOH CBSI3U B XUMHUH U OMOJIOTHU. DHEPIus KOBAICHTHBIX CBSA3EH U
SHEpPreTHKa XUMHMYECKUX peakuuid. I'eomerpuss mosekyin. KapkacHble M IpOCTpaHCTBEHHbIE
n300pakeHust MoJieKysl. | MOKOCTh OMOMOJIEKY KaK pe3ysibTaT CBOOOIHOTO BpaIlleHHsI BOKPYT G-
cBszeil. BzaumoneiictBue OMOMOJIEKYI ¢ BOJIOM Kak cielcTBUE 00pa3oBaHUs BOJOPOAHBIX CBs-
3¢ ¥ B3aMMOJIECHUCTBHSI IUIIOJIEN BOJBI C aTOMaMM, UMEIOIIMMU 3HAYNUTEIIbHBIC 3apsibl.

Pa3znen 4. Xumudeckasi KuHeTHKa. CKOPOCTh XMMUYECKHX PeaKkUHid 1 MeTOJbI ee peryJiu-
poBaHus.

[TonsiTrie 0 CKOpPOCTU XUMHUYECKON peakiuu. VcTuHHas (MrHOBEHHas) CKOpocTh peakuuu. Oc-
HOBHBIE (DAKTOPBI, BIHUSIONIMNE HA CKOPOCTb PEAaKIMH. XMMHUYECKas peaklnus KakK IO0CiIeoBa-
TEJIBbHOCTh 3JIEMEHTAPHBIX CTAJIMN. 3aKOH ACHCTBYIOLIUX MAacC — OCHOBHOM 3aKOH XUMHYECKOU
KUHETUKY IS DJIEMEHTApHOM cTaini. KOHCTaHTa CKOPOCTH pEeaKLHH.

3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW peakiuu oT TemnepaTtypsl. [Ipasmio Baut-I'odda. Ypas-
HeHne Appenmyca. [IpencraBienne 06 SHEpruM aKTUBAIMH, YHEPIeTUIECKOM Oapbepe H Imepe-
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 HEOOPATUMBIE XUMHUYECKHE MPOIECChl. XUMUYECKOe U (a30BOe paBHOBECHE. XHU-
MHUYECKOE PaBHOBECHE KaK pe3yJbTaT CaMOIPOU3BOJIBHOTO NMPOTEKAaHUsI 0OpaTHUMOM peakiyH.
JluHamuueckuil XapakTep XMMHUYECKOro paBHOBecus. 3akoH jAeicTByrounmx macc. KoHcranTa
paBHOBecHs. CMeILEHUE PAaBHOBECHUS NPU W3MEHEHUHM KOHILICHTpALMH, TEMIEPATypbl U JaBile-
Hud. [Ipuanun Jle-Illatense. IIporano3upoBanue HanpasiaeHus peakuuil. Pons XuMudyeckux 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.
DneKTpoHHasi, KojeOaTenbHasl, BpallaTelbHas U MOCTYyNAaTeIbHasi COCTABISAIONIME 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 peaknuu. Beraucinenne AG peakiiuu o 3Ha4eHHUsIM CBOOOIHBIX dHEP-
ruif 00pa3oBaHuUs MPOIYKTOB M PEAreHTOB PEaKIHH.

OHTponus. BeposTHOCT MaKpOCOCTOSIHUS KaK YUCIO MUKPOCOCTOSTHUN NP 33JJaHHOM SHTAJIb-
UU. DHTPONUS KaK MEpa BEPOSITHOCTH MaKpPOCOCTOSIHUS. BpIUMCIIEHNE SHTPONUU pPEAKLUU IO
SHTPOIHSM MNPOAYKTOB M PEAreHTOB pEaKUWH. BTOpoW 3aKOH TEPMOJIMHAMHMKN KaK KpUTEPHUI
HalpaBJIeHUs] XMMUYECKON peaKUMu. DHTAIbIUMHBIN M SHTPONHUMHBIM BKIagbl B CBOOOAHYIO
SHEPTHUIO0 peakuuu. MIX oTHOCUTENbHAS POIlb.

IIpuMeHeHrEe U 3HAYEHHME DHEPreTUKU XUMUYECKUX peakuui. [Iporno3supoBaHue HampaBiIeHUS
peakiuii. BosmoskHoCTH pacyera u npuOIMmKeHHbIX oleHoK AG peakuuii. DHepreTrka GHOCHH-
T€3a U CUHTE3a HEYCTOMYMBBIX COCAUHECHUM.

Pa3nesn 7. XumMHu4ecKHe CHCTEMbI: PACTBOPbI, IMCIIEPCHbIE CUCTEMBI.

PactBops! u ux npupoaa. [lpuunnsl o6pazoBanus pactBopoB. [Iprpoaa MEXMONEKYISAPHBIX CHIT



B pactBopax. CriocoObl BBIpaKEeHHUsI KOHIIEHTPALUK PacTBOPOB. M eabHbIe 1 HeHIeanbHbIE pac-
TBOPBL.

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

Huccomnmarus Boabel. MoHHOe mnpowu3BeneHue Bonbl. Bomoponmubeiii mokaszatens (pH) u ero
BIMSHUE HA XOJ TEXHOJIOTMYECKuX IpoieccoB. Ero usmepenne u 3HaueHue. KucimorHo-
OCHOBHBIE CBOMCTBa pPAacTBOPOB 3JEKTPOIUTOB. Jluccoumanusa amdonutoB. Bona, kak
pacTBOpUTENb. 3HAYEHUE BOABI JUJII TEXHUYECKUX TpoleccoB. BomomoaroroBka. ['mapaTsl.
Kpucramnoruapatel. ConbBaTbl. 3HaYeHHE PAacCTBOPOB B XUMHH, OMOJIOTUU, TEXHUKE U OBITY.
I'mppommus coneit. Koncranta u creneHb ruaponusa. Mx 3aBUCHMOCTB OT TEMIIEpATypHI,
KOHIIEHTpaluu U mpuposl coneil. [lonarue o OydepHbix pacTBopax. JlucnepcHbie CUCTEMBI.
Crtpoenue, KnaccuPUKAIUSI ¥ CBOWCTBA JUCIICPCHBIX CHCTEM.

Pa3zgen 8. KommiekcHbIe coeqMHEHHUS.

CocraB u cTpoeHHe KOMIUIEKCHBIX coennHeHuil. Koopaunanuonnas teopust Bepuepa. Ilpupona
XUMUYECKHUX CBSI3€d B KOMIUIEKCHBIX CO€IMHEHMsX. /ucconmanus U ycTOMYMBOCTh KOMILIEKC-
HbIX coelnHeHuH. KoHCTaHTa yCTOMYMBOCTH M KOHCTAaHTAa HECTOMKOCTH KOMIUIEKCHBIX COEIH-
HeHuil. MIX HoMeHKaTypa. 3HaueHHe KOMILJIEKCHBIX coelMHeHui. Xnopodusui, reMuH, pepMeH-
THI - IPUPOJIHBIE KOMIUJICKCHBIE COSTUHEHUS.

3HaueHUEe KOMIUIEKCHBIX COCAMHEHHH B OMOXMMHH KIeTKd. HoBoe HampaBieHHe B XUMUU —
OMOHEOpraHNnYecKast XUMHUsI.

Pa3zgen 9. OKucINTEIbHO-BOCCTAHOBHTEIbLHBIE CBOMCTBA BEIECTB.

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

3Ha4YeHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN B IPUPOJIE.

Pa3znen 10. DaekTpoxuMmnyeckne CHCTEMBI.

[TonsitTie 00 SNEKTPOAHBIX MOTEHIMANAX M JJIEKTPOXMMHUYECKUX cuctemax. OmpeneneHue
HaIpaBJIeHUs U TIIyOUHBI TPOTEKAHUSI OKUCITUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIIUNA C TTOMOIIBIO
OKHCIUTENbHO-BOCCTAHOBUTEBHBIX MOTEHIIUATIOB. DJIEKTPOIIU3.

Pazgea 11. HemeTanibl M UX cCOeAMHEHUS

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

Bonopoanas cBsi3b, ee 3HaUCHUE B IPUPOJIE.

bunapnsie coequHeHHs BOAOPOJA C JJIEKTPOOTPULIATEIbHBIMU 3JIEMEHTAMU, MX TOBEJCHHE B
BOJHBIX pacTBOpax. [ mapararmus mpoToHa.

Bonoponconepxaiiyie opraHMuecKue COCIMHEHHsS KaK OCHOBHBIE KOMIIOHEHTHI >KMBOTO BEIlle-
ctBa. Posb BO/IBI Kak cpemooOpasyromero BenecTa KiIeTku. Boga B CeIbCKOM X0351CTBE. JKO-
JIOTUYECKHE ACTIEKThI BOJIOTIOJIb30BAHUSI.

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

["asmorensl 1 MX COeMUWHEHHUS. DJIEKTPOHHOE CTPOCHUE aTOMOB TAJIOTC€HOB M 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB TaJIOT€HOB B MOArpynmne. XJOpoBOAOPOJ, XJIOPOBOAOPOJHAs (COJsHAs)
kuciota. COeIMHEHMSI € TOJIOKHUTEIBHBIMUA CTEHEHSMU OKHCIEHHUS XJIOpa, UX XUMHUYECKHE
cBoiicTBa. OcoOEHHOCTH XJIOpa Kak OMOreHHOro sjieMmeHTta. Poib Xiopa B KieTke; GTop Kak
OHOJOTHYECKH HEOOXOIMMBIM 3JIEMEHT U KaK 3JI€MEHT — 3arpsA3HUTENb OKPYKaIOIEeH Cpebl.
Kucnopoa. Aromnas xapakrepuctuka. OCOOCHHOCTH CTPYKTYpPBI MOJEKYJI KHUCIOpOAa. 3Haue-



HHUE KUCJIOPOJIa, KaK OCHOBHOT'O 3JIEMEHTA 3eMHOM KOpbl. MHOr00Opa3ue coemHeHUI KUCIopo-
na. O30H. [lepokcunpl. Dkonorndyeckas posib KMUCIOPOAA U 030Ha aTMOC(EPBI.

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

CynbduTsl, cynb(arsl ¥ THOCYIb(GATHL. 3HAYCHUE COCIUHEHUN Cephbl. DKOJIOTUYCCKU OMACHBIC
COEJIMHEHUS CEPBI.

A3zor B npupozae. AtoMmHas xapakrepuctuka. Ilonyuenue n npumenenue azora. CoenuHeHuUs
azoTa ¢ BOJOpOAOM U Kucioponom. [lonydenue cBoiicTBa INpuUMEHEHHE. AMMOHUIHBIE COJIU.
MoueBuHa. A3otucTas U a30THas KUCIOThl. Hutputsl u HuTpatsl. [lpuunHbl HeycToHYMBOCTH
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 KUcHoThl. Ux 3naueHue. @ochuts u docda-
Thl. bBuorennoe 3nauenue pocdopa. KpyroBopot azora u docdopa B mpupoe.

VYriaepon B npupoze. Xapakrepuctuka aroma. OcoOEHHOCTH XMMHUECKUX CBSA3EH yriepoja v Ux
poiib. CoeuHEeHMs! yIiiepoia Kak OCHOBA Ul TOIIMBA U MOauMepoB. OKCHJIbI aTOMa YIiiepoja.
Oxonorudeckoe 3Hadenne CO, B atMmocdepe (mapHUKOBbIi 3G dekT). YroapHas KUCIOTa U Kap-
OOHaTBI, UX 0COOEHHOCTH. bruorenHoe 3HaueHue yriaepoaa. KpyroBopot yrieposaa B mpupoe.
Kpemuuil B mpupoae, B )KUBOTHBIX opranuzmax. Oxcuael kpemHusi. KpeMHueBble KUCIIOTBI, CH-
JIMKaThl, UX puMeHeHue. KpeMHuil, kak 1o4Bo0Opa3yomuii 31eMEeHT.

Paszgea 12. Mera/LIbl M X COeTUHECHUA.

Merammueckas cBa3b. Hatpuii u kanuii B npupone. XapakTepucTuka atoMoB. Ponb Hatpus u
Kaaus B OMOXMMMM pPAacTeHUH M JKUBOTHBIX. ['MapaTanus KaTHOHOB LIENOYHBIX METAJUIOB U
KpyroBopoT HaTpusi U Kaius B npupozae. Cepbl NpUMEHEHUS] COSAUHEHUN HATpUsl U Kausl.
Marnnii. Ero conepsxanue B pacTUTENbHBIX M JKMBOTHBIX opraHusmax. OKcHI, THOPOKCHI U
conmu MmarHus. Mx 3nadenune. Mon marnus m xmopodun. Kampuuit. buonormueckas 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 - sneMmeHTHI - mepexonHble MeTaibl. MIX XapakTepHas OCOOEHHOCTB: IMEpEeMEHHasl CTENEeHb
OKHCJIEHUS, 00pa30BaHNe KOMIIJIEKCHBIX COSMHEHHH.

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

Menpb 1 cepeOpo Kak KOMILJIEKCOOOpa30BaTesu.

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

XpoM. XpoMUThL. XpoMaThl U OMXPOMAThl KAK BOCCTAHOBUTENIN U OKHCIUTEIIH.

Mapranen. MaHrasatsl 1 nepMaHIraHaThI.

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

MeTaniabl-MUKPO371€MEHThI. TOKCHYHOCTD TSKEIIBIX METAJUIOB.

Pa3nes 13. Xumuyeckasi HICHTHPUKALMA: KAYECTBEHHbIN M KOJIHYeCTBECHHBIH aHAJIM3

[IpenMer u 3a1aun aHATUTHYECKOM XUMUU. POJIb aHAIMTUYECKOW XHWMHUU B MPOU3BOJICTBEHHBIX
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, UyBCTBHTEIBHOCTb U CEIEKTUBHOCTh. XapakTe-
PHUCTHKA MOJIHOTHI IPOTEKAHUS pEaKIMK 10 KOHCTaHTe paBHOBecHs. OCHOBHasI U MOOOYHBIE pe-
aKIWHU.

AHanutnyeckue curiaisl. FIX ocoOEHHOCTH Ui pa3IMYHbIX METOJIOB aHAJIN3A.

OrneHka NpaBUJIBHOCTH PE3YJIbTAaTOB aHAIU30B.



BocnpousBogumocts uzmepenuid. CiydaliHble M CUCTEMAaTHUECKUE MOIPELI-HOCTU U3MEPEHUH.
WX BbIABIEHME, yCTpaHEHUE U yueT. AOCOIIOTHBIE U CHUCTeMa-THYecKue omuoku. M3 pasmep-
HocTh. OrmpeneneHue rpaHul] pazdpoca U3MEpPEeHUH M CTaHIAPTHOTO OTKIOHEHUs. [Ipomaxu
(rpyObie ommbku ). Kpurepun ux ydera. 3nadamue nmudpsl. X yd4eT B OLIEHKE TOYHOCTU pe-
3yJbTaTOB aHAJIMU3A.
CriocoOb! pa3zieneHysl, BbICICHUS U KOHIIEHTPUPOBAHUS BEIIECTB.
Paznenenue, BolieIeHUE U KOHLIEHTPUPOBAHUE JIEMEHTOB C MIOMOLIBIO OCAXIACHUS UX TPYIHO-
pPacTBOPUMBIX COEAVMHEHUN. | pyIIIIOBBIE U CEIEKTUBHBIE PEArCHTHI.
Xpomarorpadus. Ee cymHocts U pasHoBUAHOCTH. [lokazarenn xpomarorpaduueckoro passie-
nenus. Cilydan IpUMEHEHUS.

XUMHYECKUE METOJIbI UACHTUDHUKAIINH. | paBUMETpUYECKHIA aHATTU3.

CymaocTh MeTona. TpeboBaHus, MPEabsIBISIEMBIE K OCAKIaeMOi U BecOBOM (Gopmam. YciioBus
KOJIMYECTBEHHOTO OCAXKJECHUS TPYIHOPACTBOPUMBIX BemlecTB. [locmenoBaTenbHOCTh onepanuii u
npreMbl 00pabOTKH 0CAAKOB, IPOMBIBAHHE OCAIKOB, BEIOOP POMBIBHOW KHUIKOCTH, I€KAHTAIIHS
U (hUIbTpOBaHUE, BAPHAHTHI U TEXHUKA ITHUX Omepaiuil. BeicymmBanue U B3BEIIMBAHHE OCAJ-
KOB.

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

TutpumeTpruecKkuil aHanus.

Cymnocts Meroaa. Ilpsmoe u oOpaTHOe TUTpOBaHME, TUTPOBAHUE 3aMec-TUTENs. MeTobl TUT-
pUMeTpUYecKoro aHanu3a. TpeOoBaHUS, MPenbsABIsSEMble 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 TUTPOBAHUSI.

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. Crangaprusa-
L1l paCTBOPOB KHCJIOT M IIeI04eh. Touka HEUTPAIbHOCTH, TOYKA SKBUBAJICHTHOCTH U KOHEYHAs
TOYKa TUTpOBaHMs. Beruncienue pH B pa3inyHble MOMEHTBI TUTPOBAHUS U IIOCTPOEHUE KPUBBIX
TUTPOBAHUS CHJIBHBIX U CJIA0BIX KUCIOT U OCHOBaHMH.

Posib MHAMKATOPOB B METOJE KMCIOTHO-OCHOBHOTO TUTpOoBaHUA. Teopust nnaukaTtopos. MHTep-
BaJI Iepexoa OKpacku uHaukaropa. [lokasarens TUTpoBaHUS MHIMKaTOpa. PacnpocTpaHeHHbIE
UHIUKaTOpbl. BeIOOp MHAMKATOpa JUIs yCTAaHOBJIEHHUS KOHEYHOW TOYKHM THTpoBaHUS. OmMOKu
TUTPOBAHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.

MeTtoapl aHanmM3a: nepMaHraHaTOMETpPHs, HoJOMeTpHs, AuxpoMaToMeTpus. MIHIuKaTopsl, npu-
MEHsIEMbI€ B OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX METO/aX: CleUUu(pUUIEecCKue 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 MeXIy DJIEKTPOJABMKYLICH CHJION M aKTUBHOCTHIO MOTEHLHUAI-ONPENESIONINX HOHOB
pacTBOpa. I/IH,Z[I/IKaTopHBIe QJICKTPOAbI U JJICKTPOAbI CPABHCHUS. CTGKH}IHHBII\/'I, HMOHOCCJIICKTUB-
HBIE, TUIATUHOBBIN JIEKTPOABI, 00JACTH MX YCTOWYMBBIX MOKa3aHWN. AHAIMTUYECKHI CUTHAT B
MOTCHIUUOMCTPHH.



[Tpsamas noreHomeTpus (MoHoMeTpusi). Haznauenue, obnacts npumenenus. [loteHuuomerpu-
yeckoe u3MepeHue pH, npuMeHsieMble 3J1eKTpOAbl, YCIOBUS NpoBeeHHs u3MepeHuil. TouHocTh
n3mepenuii. [loreHnnomMeTrpudyeckoe U3MEpEeHUEe KOHLEHTPALUi Kalus, HUTPAT-uOHA, XJIOPUA-
MOHA C [TOMOIIbIO HOHOCEJIEKTUBHBIX IEKTPOIOB.

[Torenunomerpuyeckoe TutpoBanue. HazHauenue u ycnoBus nposeneHus. Kpusble nmoreHimo-
METPUYECKOr0 TUTPOBAHUS C HCIHOJIb30BAHMEM pEaKUUH HEeWTpaau3aluy, OKHCICHUs-
BOCCTaHOBJICHHUSI, KOMILIEKCOOOpa3zoBaHus U ocaxkaeHus. CriocoObl HaXOKICHUS KOHEYHOU TOY-
KU TUTPOBAHUS.

AGcopburonHast GOTOMETPUSI.

3akoHbI TIOTJIONICHHS cBeTa (3akoH byrepa—IJlambepra— bepa). Onrruueckasi MIOTHOCTb, MO-
JspHBIA K03 duumeHT nornomenus. CrnekrpooTomMeTpusi U KOJOPUMETPHUs, X 0COOCHHOCTH.
[TpuHIMNMaIbHBIE CXEMBbI YCTpoiicTBa cnekTpodoromerpa u (hotokosopumerpa. Crocodsl Mo-
HOXpoMmaTuzanuu cBera. OCHOBBI CIEKTPO(OTOMETPUUECKOTO aHaIM3a PacTBOPOB. UyBCTBH-
TeJIbHOCTh MeTosa. CrocoObl onpeseraeHns KOHLEHTpaluK BellecTBa — rpaduyeckue U pac-
yetHbie. O0IacTH MPUMEHEHUS CIEKTPOHOTOMETPHH U KOTIOPUMETPHH.

5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

Bup y4yeOHoii paboThI Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHU
Jlexunn ONEeKTPOHHbIE MaTepuasbl, UCIOJIb30BAaHUE MYJIbTHUMEIUN-
HBIX CPEJICTB, pa3aTOuHbId MaTepHal
JlaGopatopHbie pabOThI BrinonHeHue omneIToB, 00CYKIE€HUE U aHAIU3 UX Pe3yJibTa-

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

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

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

Konx koHTpO- O1EeHOYHOE CPEeICTBO
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 XUMUYECKHUX MPO- 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 CPEIU €CTECTBEHHO - HAYYHBIX
mucoumnH. YK-1; OITK-1
2. Ponb XuMH3aIMK B Pa3BUTHUU MPOU3BOJUTEIBHBIX CHII CeNTbCKOro xo3siicTBa. YK-1; OITK-1
3. Heopranuyeckue BelecTBa, UCIOIb3YEMbIE B CEIbCKOXO3SMCTBEHHOM MTPOU3BO/ICTBE: MUHE-
panbHbIe yIOOpEHUs, NECTULU/bI, TePOULIUAbI, TECUKAHTHI, Ae(OIMaHThl, 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. DKoznoruyeckass ONacCHOCTb HETPAMOTHOTO MPUMEHEHUS XMMHUYECKUX MPOIYKTOB B CEIBCKOM
xo3saicTBe. YK-1; OIIK-1
6. Crexuomerpuyeckre UHACKCH M K03 umeHTsl. Mojb, MOIIpHas Macca, XUMUUYECKHH JK-
BHUBAJICHT, (DAKTOp SKBUBAJICHTHOCTH, MOJIsIpHas Macca 3kBuBasieHTa. YK-1; OIIK-1
7. OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAHEHHUSI MacChl U YHEPTUM, 3aKOH KPAaTHBIX OTHOILIECHUH,
3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH SKBHBAJICHTOB, 3aKOH ABOTaJ[po M CJIEACTBUS U3 HETO, 3aKOH




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

8. PacTBOpBI Kak cMeCcH HOHHO- M MOJIEKYIISIpHO-aucnepcHoro ypoHs YK-1; OITK-1.

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

10. IIpupoaa MeXMOJIEKYISIPHBIX 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 CUJIbHBIX 3JIEKTPOJIMTOB B XUMHH, Onosioruu, reoxumuu 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 ruapoinusa 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 COEIMHEHUH B pacTBOpax. KOHCTaHThI yCTOMYMBOCTU U
KOHCTaHTHI HecTolikocTH. 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-BOCcCTaHOBUTENbHBIE peakinu YK-1; OIIK-1

27. OKUCIUTENHFHO-BOCCTAHOBUTENbHBIE (37eKTpoAHbIe) moTeHHansl YK-1; OITK-1

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

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

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

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

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

34. 3HaueHHEe XUMHYECKON KUHETUKH B XUMHHU, OMOJIOTUH U ceabcKkoM Xo3giictBe YK-1; OIIK-1
35. Xummnueckoe paBHOBECHE KaK pe3ysIbTaT CaMOIPOU3BOJIBHOIO MPOTEKAHUS 00OpaTUMOil pe-
akuu YK-1; OIIK-1

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

37. CMelieHrEe paBHOBECHS IIPY U3MEHEHUHU KOHIEHTPALUH, TEMIIEPATyphl U AaBieHus. [IpuH-
uun Jle-Illatense. YK-1; OIIK-1

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

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

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

41. BelurcieHre SHTANBIINN PEaKIUH [0 3HAYSHUSIM SHTAIBIINN 00pa30BaHUs MPOAYKTOB U pea-
reHToB peakiuu. 3akoH ['ecca. YK-1; OIIK-1

42. Ourpomus. YK-1; OINK-1

43. Bropoii 3aKk0H TepMOJIMHAMUKHU KaK KPUTEPHl HallpaBieHus XxumMudeckoi peakunu YK-1;
OIIK-1

44. [IpuMeHeHne U 3HAYCHHE dYHEPreTHKN XuMudeckux peakiuii YK-1; OITK-1

45. OcHOBHbIE IPUHIUIIBI KBAHTOBOM TEOPUM CTPOEHUS BEIIECTBA: IIPEICTABICHUS O KOPITYCKY-
JISIPHO-BOJIHOBOM Jyajn3Me SIBJICHUM MUKPOMUPA, TPUHIIUIIE HEONIPEAEICHHOCTH, YPABHEHUH
HIpenunrepa, BOIHOBOM (yHKIMHU, aToMHOM opoutamu 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. [IpuHUMIIBI 3aMI0THEHUS JIEKTPOHHBIX OpOUTAaIell aToMa B OCHOBHOM COCTOSIHUU: TIPUHIUTT
[Taymu, npaBuiio Xynna YK-1; OIIK-1

49. IlocTpoeHue CTPYyKTYpbl NEPUOIUUYECKON CUCTEMBI, UCXO/S U3 SHEPTeTUUYECKOM MOCIIe10Ba-
TETBLHOCTH MOypOBHEH MHOT03JIeMeHTHBIX aToMOB YK-1; OITK-1

50. ITousTue nepuona u ero popmuposanue no npasmwiam Kieukosckoro YK-1; OIIK-1

51. IIpu4nHBl pa3IMYHON [UIMHBI TIEPHOJIOB; S-, P-, 0-, f-3IeMEHTBI ¥ HX 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 (IIOTEHLIMAI MOHU3ALUHU, CPOACTBO K AIEKTPOHY, IEKTPOOT-
pHUIIATEIBLHOCTD, paanychl 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 BOJOPOa, ((U3NIECKIX 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. DKOJOrMYECKHE 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-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. llepexomgnsie 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 uaentuduxanus YK-1; OIIK-1

76. IIpeamer 1 3aa4u aHATUTUYECKON XUMUU. Poslb aHATUTUYECKON XUMUU B MIPOU3BOJICTBEH-
HBIX TMpoIleccax, B KOHTPOJIE KadecTBa MPOIYKIIMU, B OXpaHe OKpyxkaroIieh cpeapl. [lonstue 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 nccnenopanus 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 BO3MOKHOCTSIMH 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 3aJaHHs, PEllaTh THIIOBBIC 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 JeATeNIbHOCTU
(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,

- HAXOIOWTh IPABWIBHBIE MPUMEPHI U3 IPAKTH-

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




KH,

- pelmiaTh TUIOBBIC 3a1a4H;

- HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBCH-
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 Pa3UYHBIX pa3iciioB
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, O0€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 JIOIYCKaeT OLINOKHU;

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

ymeer

- COEIMHATD 3HAHUA U3 Pa3HBIX Pa3AeiioB Kypca
TOJIBKO IIPH HaBOJSIIMX BOIMPOCAX IperojaaBa-
Tes,

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

- YaCTMYHO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUMCUUIUIMH 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 MBICIUTEIbHON
JESTEIbHOCTH (aHAJIU30M, CUHTE30M, CpaBHE-
HUEM, 0000IICHUEM H T.11.);

- cnaboil aprymMeHTanuei, JOTUKOW 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 6ayUIOB) | AUCHUIUIMH B TPOQecCHOHANbHOM nesaTensHo- | Hy (0-20)
CTH
«Heyooenemeopu- | He yMeeT
mebHo» - 0e3 CyYIIECTBEHHBIX ONIMOOK BBHICTPAUBATh

OTBET, BHITIOJHSATH 33/1aHHUE,
- 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-
MIEPUMEHTATHHOTO 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. ®usnueckas xumus: yueOHoe nocodue / b. H. Adanacees, 0. I1. Aky-
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. &. buoxumuyeckre OCHOBBI XUMHU OHMOJIOTUYECKH AKTHBHBIX BEILECTB:
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 xumust B 24. Yacte 1. TeopeTnueckre 0OCHOBBI 5-U31., IEP. U JIO1I.
yaeOHHUK 1)1 akagemudeckorodakanaspuata. /Kuaszes [[.A., Cmapeirun C.H.-
[DnekTponHsIii pecypc].- M.: FOpaiir, 2017.-253c¢. 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.- [DnaexkTpoHHBIN
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.: 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-¢ u3n.; crep.- M.: Akagemus, 2014.-416c¢.- ( Beiciiee o6pa3oBanue
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 701 Y4eOHUK W TPaKTUKyM I TpHUKIagHoro OakanmaBpuwara/ AsekcanmpoBa D.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 KHurax. Kawra 2. OU3NKO-XUMUUYECKHE MCTOJBI aHaJin3a 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., Ky3uenona P.B., lllenkoBuukosa H.B. Meroanueckoe
PYKOBOJCTBO K CaMOCTOATEIbHOW paboTe mo xumuu. Paspen «Heopranuueckas Xumusi»
Muuypunck, - 2023 .- 74c.

2.I1angurtoB B.®., Tapacosa C. B., Ky3nenosa P.B., llenkoBuukoBa H.B. Mertoanueckoe
PYKOBOJICTBO K J1a00paTOPHBIM 3aHATUSAM M CaMOCTOSITEIbHOM paboTe 0 HEOPraHU4eCcKOM u
AHATUTHYECKOW XUMUU. MuaypuHCk, - 2023 .

7.4. UndopMauMoHHbIe TeXHOJIOTHH (IporpaMMHoe ofecrieueHue U MH(pOpMalluOHHbIE
CIPaBOYHbIC MATEPHAJIBI, B TOM YHCJIe COBPEMEHHbIE MPOo(deccHoHa/IbHbIe 0a3bl JaHHBIX H
NH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI)

VYuebHas aucuMIIMHa (MOAYJNb) MpPEeIycCMaTpUBAaeT OCBOCHHE HWH(POPMALMOHHBIX U
M (pPOBBIX TEXHOJOTUH. Peann3anus HUPpoBbIX TEXHOIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE
ABISICTCS OJHOW W3 BaXHEHIIMX wenel oOpa3oBaHMs, AAOLIEH BO3MOKHOCTh Pa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KadyecTBa O0YyYaromMXCs Kak OYAYIIMX BBICOKOKBaIH(HUIIMPOBAHHBIX
CIEUAJINCTOB.

HudpoBbie TEXHONOTMM NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3()()EKTHUBHOTO peIICHUS
3aJa4  IpOoEeCCHOHATIBHOIO, COLMAILHOIO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHHEM
pa3IMYHbIX BHJIOB KOMMYHUKAIIMOHHBIX TexHONOruil. OcBoeHue HUGPOBBIX TEXHOJOTUH B
paMKax JIaHHOW JUCHMIUIMHBI (MOAYNS) OPHUEHTHUPOBAaHO HA CIIOCOOHOCTH O€30macHo u
HaJJiexamuM o0pa3oM TMoJydaTh JOCTYI, YNpaBisATh, HHTErPUPOBATh, OOMEHUBATHCH,
OLICHMBaThb W CO3JaBaThb HH(GOPMAIMIO C TOMOLIbIO HHU(PPOBBIX YCTPOHCTB M CETEBBIX
TexHojoruil. dopMupoBanue HUPPOBOM KOMIIETEHTHOCTH Ipeanojaraer paboTy ¢ JaHHBIMH,
BJIa/ICHNE NHCTPYMEHTAMH U1 KOMMYHHKAIUH.

7.4.1 DJIeKTPOHHO-0UOTHOTEYHASI CHCTEMBbI U 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue ycayr ot 10.03.2020 Ne Db
CVY 437/20/25 (CereBas 31eKTpoHHass OUOINOTEKA)

2. DneKTpoHHO-OMOIHOTEeHas cucTeMa m3nateiberBa «Jlanpy (hitps://e.lanbook.ru/) (morosop
Ha OKa3aHHWe YCIYT MO MPEAOCTaBICHUIO JOCTyNa K 3JeKTpoHHbIM u3nanusiMm OO0 «3narens-
ctBo Jlanp» oT 03.04.2023 No 1)

3. DnexTpoHHO-OMOMMoTeuHas cuctema u3narenbeTBa «Jlanby (https://e.lanbook.ru/) (morosop
Ha OKa3aHHWE YCIyT MO MPEIOCTaBICHUIO TOCTYyIAa K 3JIEKTpOHHBIM u3aanusM OO0 «M3narens-
ctBO Jlaub» oT 06.04.2023 Ne 2)



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://e.lanbook.ru/
https://e.lanbook.ru/

4. baza maHHBIX 3JeKTPOHHBIX HH(popMaioHHbIX pecypcoB ®I'BHY ITHCXbB (moroBop mo
00€eCIIeUueHUI0 JIOCTYIa K 3JeKTpoHHBIM HHpopmarmoHHbiM pecypcam ®I'BHY ITHCXb uyepe3
tepmuHain ynanensoro gocryna (TY ®I'BHY HHCXB) ot 07.04.2023 Ne 6/n)

5. DnexktponHO-OnOmMoreunas cucrema «AgriLiby ®I'BOY BO PI'A3Y (http://ebs.rgazu.ru/)
(TOoTOTHUTENBHOE COTTalIeHre Ha npeaocTaBienue gocryma ot 13.04.2023 Ne 6/ k Jlunens3u-
oHHOMY AoroBopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas Oubmmoreunas cucrema «HammonanpHbIN HPOBOI pecype «PykonT»: Koi-
nekiun «bas3oBeiit MmaccuB» u «Konoc-c. Cenbekoe xossiictBo» (https://rucont.ru/) (morosop Ha
OKa3aHue yCIyT 1o npenocrapieHuto gocryma oT 04.04.2023 Ne 2702/6m22)

7. 000 «Anexrponnoe uznarensctso FOPAWT» (https://urait.ru/) (1oroBop Ha OKa3aHHE YCIyT
10 TMPEIOCTABJICHUIO JocTyna K oOpas3oBarenbHoi miaardgopme OO0 «DNeKTPOHHOE H3AATENb-
ctBo FOPAHT» ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMONMMoTeYHas cucteMa «BepHanckuii» (https://vernadsky-lib.ru) (morosop Ha
0e3B0O3ME3THOE UCII0JIb30BaHUE TIpou3BeaeHui ot 26.03.2020 Ne 14/20/25)

9. Baza manuesix HOb «HannonanbHas snekrponHast 6udanoteka» (https://rusneb.ru/) (morosop
o noakmouennn Kk HOB u mpenmoctaBnenunn noctyma k oobektam HOB ot 01.08.2018 Ne
101/HDOb/4712)

10. CornamieHue 0 COTPYAHUYECTBE MO OKa3aHUIO OUOIMOTEYHO-UH(POPMAIIMOHHBIX U COIHO-
KYJIBTYPHBIX YCIYT IMOJIb30BATEISIM YHHUBEPCUTETA W3 YHCIIA HHBAIUIOB TI0 3PCHUIO, CIA00BU-
JSIINX, UTHBAIUIOB JAPYTUX KATErOpUi ¢ OrpaHMYEHHBIM JOCTYIIOM K HMH(OpMAIHH, JHI, UMe-
IOIIUX TPYAHOCTH ¢ yTeHueM rtockonedarHoro Tekcra TOI'BYK «TamboBckas obGnacTHas yHU-
BepcanbHas HayuHas oubnuoteka uM. A.C. [Tymkuna» (https://www.tambovlib.ru) (cornamenue
o cotpyaamuecTBe oT 16.09.2021 Ne 6/H)

7.4.2. MudgopManMoHHbIE CIPABOYHbIE CHCTEMBI

1. CrpaBounas npaBoBasi cuctema KoucynpTaHTILTIOC (JIOTOBOp MOCTaBKH M COTPOBOXKICHUS
sk3eMIusgpoB cucreM Koncynprantllmoc ot 03.02.2023 Ne 11481 /13900/3C)

2. DnexkTpoHHBINH nepuoauyeckuii cripaBoyHUK «Cucrema 'TAPAHT» (moroBop Ha ycimyru 1o
conpoBOXKICHHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHbIe PO eccHOHAIbHBbIE 0a3bI JaHHBIX

1. ba3za maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTEIbHON MPOTPAMMBI
«Pocmetony» (morosop ot 11.07.2022 Ne 530/2022)

2. baza nannsix Hayunoit anextponnoit oubnunorekun eLIBRARY.RU — poccuiickuii nadopma-
[IUOHHO-aHAJIUTUYECKUI MopTan B 00JACTH HAYKH, TEXHOJOIMH, MEJULIMHBI U 00pa3oBaHMs -
https://elibrary.ru/

3. TTopTan oTKpsITEIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/
4. OrtkpoiThle  gaHHble  @DenepaibHOM  CiIy’)KObl ~ TOCYJapCTBEHHOM
https://rosstat.gov.ru/opendata

CTaTUCTHUKU -

7.4.4. JInueH3MOHHOEe U CBOOOJHO pacnpocTpaHsieMoe MPOrpaMMHoe olecriedyeHue, B TOM
YyHCcJle 0Te4eCTBEHHOI0 IPOU3BOACTBA

Ne | HaumenoBanue Pazpabotuuk | Hocrynuocts | Cchiika Ha Egu- | PexBusutel mon-
IO  (mpaBo- | (IUIIEH3MOH- | HBIH peecTp poc- | TBEPKIAIOIIETO
obmanarenp) |HOe, CBOOOA- | CHHCKUX npo- | ToKyMeHTa (IpH

HO  pacmpo- | rpamMM i OBM | Hanmuyun)
crpansiemoe) |u B/l (mpu nHamu-
YUHN)
1 | MicrosoftWindow | MicrosoftCor | Jlunensuon- | - JIunensus
S, poration HOE ot 04.06.2015 Ne
OfficeProfessional 65291651  cpok
IEWCTBUA: Oec-



http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

CPOYHO
AHTHBHPYCHOE AO «Jlabopa- | JIutensuon- | https://reestr.digit | Cy6nuuen3non-
POrpaMMHOE topus  Kac- | HOe al.gov.ru/reestr/36 | Hblii jOrOBOpP C
obecrieyeHne MIEPCKOT0» 6574/?sphrase_id [ OO0 «CodTtekc»
KasperskyEndpoin | (Poccus) =415165 ot 06.07.2022 Ne
tSecurity mis 6u3- O0/H, cpok nci-
Heca CTBHSL: c
22.11.2022 110
22.11.2023
MoiiO¢puc Cran- | OO0 «Hossie | JIutiensuon- | https://reestr.digit | Koutpakr ¢ OO0
JTapTHBIH - o0JiayHbIe HOE al.gov.ru/reestr/30 | «PyOukon»
OdHCHBI  TaKeT | TEXHOJOTHH 1631/?sphrase_id | ot 24.04.2019 Ne
it paboTel ¢ 1o- [ (Poccus) =2698444 03641000008190
KyMEHTaMH 00012
Y MOYTOH CPOK  JCHCTBHS:
(myoffice.ru) 0eccpouHo
IIporpammuas cu- | AO «Amn- | JIuuensuon- | https://reestr.digit | JIunensunonubIit
cTeMa uis OOHa- | THILIaruaT» | HOe al.gov.ru/reestr/30 | noroop ¢ AO
pyxenust Tekcto- | (Poccust) 3350/?sphrase_id | «AxTHIIaruaT»
BBIX 3aMMCTBOBa- =2698186 ot 17.04.2023 Ne
HUW B y4eOHBIX U 6627, cpok naeu-
Hay4yHBIX paboTax CTBHS: c
«AHTHUILITIaruaT 17.04.2023 1o
BY3» 16.04.2024
(https://docs.antipl
agiaus.ru)
AcrobatReader AdobeSystem | CBo6oaHO - -
- TPOCMOTp JIOKY- | S pacrpocTpa-
MEHTOB PDF, HSIEMOE
DjvU
FoxitReader FoxitCorporat | CBo6oaHO - -
- TPOCMOTp JOKY- | ion pacmpocTpa-
MEHTOB PDF, HSIEMOE
DjvU

7.4.5. Pecypcbl HHGOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn «AHTEepHeT»

1. CDTOwiki: 6a3a 3nanwuii mo nuuposoit Tpanchopmanuu https://cdto.wiki/

2. HTTP://IWWW.CHEMISTRY.NAROD.RU/HIMIYA/UCH_CHEM_ORGANO1.

3.
4.
5.

HTML;
http://rucont.ru/
http://window.edu.ru
http://e.lanbook.com

7.4.6. [ln¢ppoBbIe HHCTPYMEHTBI, IPUMEHsIeMble B 00pa30BaTeJIbHOM IpoLecce

1.
2.
3.

LMS-mrardopma Moodle
Buptyansnas nocka Mupo: miro.com
Bupryanpnas nocka SBoard https://sboard.online


https://ru.wikipedia.org/wiki/Adobe_Systems
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/

7.4.7. HudgpoBbie TEXHOJIOTHH, TPUMeHsieMble TPH U3y4YeHUH TUCIHINIMHBI

NG

http://www.trello.com

Buptyansnas nocka Padlet: https://ru.padlet.com

O6naunsie cepBuckl: Snnekc./[uck, O6mako Mail.ru
Cepsucel onpocoB: Suaekc @opmsi, MyQuiz
CepBsucsl Buaeocss3u: Sunekc tenemoct, Webinar.ru
CepBHc CcOBMECTHOH pa0OOTBl Haja TpoekTamu st HeOonpmux rpynn Trello

Ne

TCXHOJIO-

Hudpossie
THH

Bunapsl yueGHOI paboThI, BHI-
IIOJIHSAEMBIE C NPUMEHEHUEM
1U(pPOBON TEXHOIOTHU

dopmMmupyemble
KOMIIETCHIINH

WK

O0avHbIe TEXHOJOTUH

Jlexuu
CamocrosTenpHas paboTta

VK-1

N-1yxa —
Ananusu-
pyer  3agauy,
BBIJICIIAA e¢ Oa-
30BBIC COCTaB-
JSAOUIME, OCy-
IIECTBIISIET Je-
KOMITO3UIIHMIO

3aJ1aun
N-2yx-1 —
Haxomutr u
KPUTHYECKH
aHAJIN3UPYET
uH(pOpMalHIO,
HEOO0XOTUMYIO
JUISL  perieHus
MMOCTaBJIICHHOMN
3aJa4n.

bonpmme nanHbIe

Jlexunn
CamocTrosrenbHas padora

YK-1

N-1yxa —
ABanm3u-
pyer  3agauy,
BBIAEIAS ee Oa-
30BBIE COCTaB-
JSAOIME, OCy-
IIECTBIACT Hc-
KOMITO3HITHIO

3aJ1a4n
N-2yx-1 —
Haxomut n
KPUTUYECKH
aHAIU3UPYET
nHpopmanuio,
HEOO0XOTUMYIO
JUISL  perieHus
MMOCTaBJIICHHOMN
3aJ1a4m.



http://www.trello.com/

8. MarepuajibHO-TEXHUYECKOEe o0ecnevYeHne M CIUIIUHbI (MOLYJIA)

HaumMmenoBanune crieruaibHbIX ¥
IOMEIIEHUN U IIOMEIICHNUHN IJISI cCaMO-
CTOSITENILHON pabOTHI

OcCHaIIIEHHOCTD CIIEMUAILHBIX TOMEIIEHUN U [IOME-
IIEHUH IS CAMOCTOSITEIbHON pabOThI

VYyeOnasi ayauTopusi Uis IpOBe-
JICHUSl 3aHATUA JIEKUMOHHOIO THIIA,
3aHATUN CEMUHAPCKOro THUIMA, TPYIIO-
BbIX U WHJIUBHIYQJIbHBIX KOHCYJIbTa-
LUHA, TEKYIIEr0 KOHTPOJIA U IMPOMEXKY-
TouHou arrecranuu(yn. WMuTepHaimo-
HanpHas, 1. 101 - 2/11)

bans BogsiHas maboparopHas (mHB. Ne 1101047225);

PH-metp (unB. Ne 1041044866);
®0TO’IEKTPOKOIIOPHMETP
(unB. Ne 1041044866);

Becwi anexrpudeckue (nuB. Ne 2101040654);
XUMHYECKHE PEAKTUBBI, XUMHUECKas TOCY/Ia

Aynuropus Uisi CaMOCTOATEIbHON
paboThl - KOMITBIOTEPHBIN KJIACC C BBI-
XO0JIOM B UHTEPHET

(MuTtepHanuonaibHast
3/239a)

101 ayn.

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

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

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

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

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

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

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

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

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

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

B KOMIIIIEKTallu

KJIaBHATYypa
Gembird, monuToOp

B KOMIUICKTAIMH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAIMH
KJIaBHATYypa
Gembird, monuToOp

B KOMIUICKTAIMH
KJIaBHATYpa
Gembird, monuTOp

B KOMIUICKTAIMH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAIHH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAI[MH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAI[MH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAI[H
KJIaBHATYpa
Gembird, monuTOp

B KOMIUICKTAIMH
KJIaBHaTypa
Gembird, monuTop




11. Dxpan Ha mratuBe (Nel101047182)
12.ITpoextop AcerXD 1760 D (Ne110104 5115)

Pabouast mporpamMmma AMCHUIUIMHBI «XUMHS HEOpPraHMYECKas U aHAIMTHUYECKAs» COCTABIICHA B
coorBercTBUM ¢ TpeboBanusiMu PI'OC BO mno HampaBieHUIO MOATOTOBKU 35.03.05 -
CanoBojcTBO (ypoBeHBb OakanaBpuara), YTBEpKIACHHOTO MpUKa3oM MUHHCTEPCTBA 00pa3oBaHUs
u Hayku Poccuiickoit @enepaunu Ne 737 ot 01.08.2017 r.

ABTOp cT. mpenoaaBarens Kadeapsl Omonoruu u xumuu Tapacosa C.B. il
I

Penensent: C.W. [lanunun - 3aBeAyromuil kKageapoil TEXHOJIOTUH TTPOU3BOICTBA, XPAHEHUS
U niepepaboTKu MPOAYKLHUU PACTEHUEBOICTBA, KaHIUAAT CEIbCKOXO3SHCTBEHHBIX HAYK, JIOLIEHT

I

r L

[Iporpamma paccmoTpena Ha 3aceqanuu Kadeapsl xumun (mpotokon Ne 7 ot 15 mapra
20191.).

[Iporpamma paccMoTpeHa Ha 3acefaHuu ydeOHO-MeToauueckoi komuccuu Ilmomoosor-
Horo uHcruryta uMm. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 9 ot 22 ampens 2019

r.).
IIporpamma yTBepkJeHa Ha 3acelJaHuM y4eOHO-METOAMYECKOro coBeTa MHUYpHHCKOTO
I'AY (mpotokon Ne 8 ot 25 anpenst 2019 r.).

IIpoepamma nepepabomana u donoanena 6 coomsemcmeuu ¢ mpedvosanuamu ©I'OC BO.

IIporpamma paccMOTpeHa Ha 3acelaHuy Kadeapbl OMOXUMHM M XUMUU (poTokon Ne 7 ot
30 mapta 2020 1.).

[Iporpamma paccMoTpeHa Ha 3aceaHuu yuyeOHo-MeToauueckoi komuccuu [lnomooBornr-
Horo nHctutyta uM. M.B. Muuypuna Muuypunckoro I'AY (npotokon Ne 9 ot 20 ampens 2020

T.).
[Iporpamma yTBepkJeHa Ha 3aceJaHUM YIeOHO-METOAMYECKOTO coBeTa MUUYYpHHCKOTO
['AY (mpotokon Ne 8 ot 23 anpenst 2020 1.).

IIpozpamma nepepabomana u oononnena 6 coomeemcmeuu ¢ mpebosanuamu PI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl OMOXUMUU U XUMHHU (TTpoToKos Ne 8 ot
15 mapta 2021 1.).

[Iporpamma paccMoTpeHa Ha 3acefaHuu ydeOHO-MeToauuyeckoi komuccuu IlmomooBor-
Horo uHctutyta um. M.B. Muuypuna Muuypunckoro I'AY (nporokon Ne 9 ot 19 anpens 2021 r.).

[TporpamMma yTBepXkIeHa Ha 3aceaHUM Y4eOHO-METOAMYECKOTo coBeTa MHYypHHCKOTO
['AY (nporokon Ne 8 ot 22 anpenst 2021 1.).

IIpoepamma nepepabomana u donoanena 6 coomgemcemeuu ¢ mpevosanuamu ©IOC BO.

[Iporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapsl OMoXUMuu 1 Xumud (ipotokoi Ne 10 ot
28 mas 2021 r.).

[Tporpamma paccMoTpeHa Ha 3aceJaHud y4eOHO-MEeTOoAmYecKol kKomwuccuu [lmomooBor-
HOro nHCTUTYyTa UM. M.B. Muuypuna Muuypunckoro I'AY (mpotokon Ne 11 ot 21 utons 2021 1.).

[Iporpamma yTBepKAE€HA Ha 3aceAaHUU Y4eOHO-METOIUYECKOTO coBeTa MUYYypHUHCKOTO
'AY (nporokoin Ne 10 ot 24 urons 2021 r.).




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

[Iporpamma paccmoTpeHa Ha 3aceiaHuu Kadeapbl OMOXUMUU U XUMHUHU (TTPOTOKOJI Ne § ot
4 anpens 2022 r.).

[Iporpamma  paccMoTpeHa  Ha  3acelaHUM  y4eOHO-METOAMYECKOM  KOMHUCCHH
[TnonooBomHoro uucruryra uM. M.B. Muuypuna Muuypunckoro I'AY (npotokosn Ne 8 ot 18
ampeins 2022 1.).

[Iporpamma yTBepkJeHa Ha 3aceJaHuM Y4eOHO-METOAMYECKOro coBeTa MHUYYpHHCKOTO
I'AY (npotokoin Ne 8 ot 21 ampens 2022 r.).

IIpoepamma nepepabomana u donoanena 8 coomsemcemsuu ¢ mpedosanusmu ©I'OC BO.
[Tporpamma paccMoTpena Ha 3acenannu kKadenpbl Omoxumun u xumuu (mporokon Ne 11 ot 5
urons 2023 r.).

[Iporpamma paccMOTpeHa Ha 3acelaHUU Y4eOHO-METOIMYECKOW KOMHCCUU WHCTUTYTA
byHIaMEHTAIBHBIX M TMPHKIAIHBIX arpoOuorexHonoruit uMm. WM.B. Muuypuna MudypuHcKOro
['AY (nporokon Ne 11 ot 19 urons 2023 ).

[Iporpamma yTBepkKA€HAa Ha 3aceJaHUU Y4eOHO-METOJAUYECKOIO COBETa YHUBEPCUTETA
(mporokon Ne 10 ot 22 utons 2023 r.).
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