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1. lean ocBoOeHNS JUCIUILINHBI (MOIYJIs1)
OCHOBHBIMU IeJIsIMHU OCBOCHHUA OUCITUITIIMHBI (MOI[y.]'IH) ABIIAKOTCA:

- IPUOOPETEHNE TEOPETUYECKUX 3HAHUHN, HEOOXOJUMBIX ISl (JOPMHUPOBAHUS OCHOBHBIX ITOHSI-
TUWA B3aUMOCBSI3U CBOP'ICTB, CoCTaBa U CTPOCHHA MOJICKYJI BEIICCTB, UX I/I,Z[GHTI/I(l)I/IKaI_[I/II/I;

- pa3BUTHE y CTYACHTOB JMYHOCTHBIX KayecTB, (OPMHPOBAHUE OOLIEKYIBTYPHBIX U 00-

H_Iel'[pO(bCCCI/IOHaJ'IBHLIX KOMHGTGHHHfI.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOorpaMMbl
JuctmiuimHa «XWUMHUSL HEOpPTaHWYeCKass W aHAIWTUYecKas» OTHOcUTcs K bioky 1.
Jucuurumnel (Moaynu) Obs3arenbhas yacth (b1.0.06).
«XUMHsI HEOpraHW4yecKass W aHaJUTHYEeCKas» SBISIETCS OCHOBOIOJATAIOIICH ISt
W3YYCHUS TOCIICAYIOMUX TUCIHIUINH: «XUMUS OpraHudeckasy», «Du3Honorus u OuoxXumus
pacrenuii», «[lutanue u ynoOpeHue cafoBbIX KyJIbTyp», «CHCTEMBI 3alUTHI TUIOJIOBBIX KYJIb-
Typ», « HAPOTEXHUYECKAS MEITHOPALIHS.

3. [lnanupyemble pe3yJIbTATHI 00y4YeHHs MO AUCHUILIAHE (MOIYTI0),
COOTHECEHHbIE C IVIAHUPYEMBIMHU pe3yJIbTATAMH O0CBOCHHUS 00pa30oBaTe1bHOM
NPOrpamMMmblI

OcBoeHue TUCHMITIIMHBI HAlIPaBIeHO Ha (POPMHUPOBAHUE CIEAYIOIINX KOMIETEHIUI:

VYK-1 — CnocobeH ocymecTBIATh MOUCK, KPUTUUYECKUM aHAU3 U CUHTE3 MH(pOpMaluy,
HNPUMEHSATH CUCTEMHBIH OXO0/ IS PEIICHHs IOCTABJICHHBIX 3aa4

OIIK-1 — Cnoco0eH pemiath TUIMOBBIE 3a7a4u MPOPECCUOHAIBHOM JEATEILHOCTH Ha OC-
HOBE 3HAaHWH OCHOBHBIX 3aKOHOB MAaTE€MAaTHUYECKHX M €CTECTBCHHBIX HAyK C MPUMEHEHHEM HH-

($hopMaIMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTUH

Kon n
HAauMEHOBAHUE
YHUBEPCAIBbHOU
KOMIIETEHIINH

Kpurepuu onieHuBaHus pe3yabTaToB 00ydeHUs

Ko 1 HauMEHO-
BaHHE UHIUKa-
TOpa I0CTUXKe-

HUS YHUBEP-
CAJILHBIX KOM-
HEeTECHINI

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

IIOPOTOBBIN

0a30BbIid

[TPOJIBUHYTHII

KaTeropI/m YHUBCPCATIBbHBIX KOMHGTGHHI/Iﬁ - CucreMHOE U KPUTHYCCKOC MBIIIJIICHUC

VK-1.

Crocoben
OCYILIECTBIIATH
MOUCK, KPHUTH-
YyecKuil aHaau3
A CHHTE3 HWH-
bopmarnmu,
MPUMEHATh CH-
CTeMHBI 1mOA-
XO4 I perie-
HHUS TOCTaBJICH-
HBIX 3aJa4

N-1yk1 -

Anann3u-
pyer 3a/1auy,
BBIIEIISS ee
0a30BbIC co-
CTaBJISIFOIIIHE,
OCYIIIECTBIISIET
ITEKOMITO3HITHIO
BaJgayun

He wmoxer
AHATTN3UPOBATH
Bajayy, BBblJIE-
11 ee Oa30BEIC
COCTaBIAIOIINE,
HE  OCYIIECTB-
IIIeT JEKOMIIO-
BUIIMIO 3a]1a9u

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

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

OTnanuHOo
aHAJIN3UPYET
3amaqdy, BBI-
nendas ee Oa-
30BBIC co-
CTaBJIAIOIIHNE,
OTJIHNYHO
OCYIIECTBIISI-
€T JIEKOMIIO-
LU0  3aja-
qu




N-2vk-1— He wmoxer Heno- Hocrarou- VYcenemso

Haxoaut u HaxoauThb U | CTaTO4YHO HO OBICTPO [HAXOIUT u
KPUTUYECKH  KPUTHYECKU YeTKO Haxo- | HaXOJIUT U KPUTHYECKU
aQHAIM3UPYET  @HAJTU3UPOBATH | JIUT U KPUTHU- | KPUTUYECKH  [AHATU3ZHPYET
unpopmanuo, MHGOPMAIUIO, | UECKU aHANU- | aHAM3UPYET  MHQOpMAIHIO,
HEOOXOMMYIO HEOOXOMUMYIO0 | 3UpPYeT  HWH- | HHQOPMAIUIO, HEOOXOIUMYIO
JUIS  peLIeHUs i peuieHus | popMaiuio, | HEOOXOOUMYIO |1l peLIeHUs
MIOCTaBJICHHOW [OCTAaBJICHHON | HEOOXOIH- JUIl  peLIeHUs [10CTaBJICHHOU
3aJlauH. BaJlauH. MyIO JUIsl pe- | IOCTaBJICHHON [a/ayi.

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

N/I-3yk-1 — He wMoxer Cmabo Hocrarou- Yenem-
PaccmarpuBa- | paccMOTpeTh  paccMarpuBa- | HO OBICTPO | HO paccMart-
€T BO3MOJKHBIE | BO3SMOXKHBIE €T BO3MOXHbBIE | paCCMAaTPUBAET | PUBA€T BO3-
BApUAHTHI pe- | BAPUAHTHI pE- BApUAHTHI BO3MOYKHBIE MOXXHBIE Ba-
IIeHUs 3aJauM, | IIeHUs 3aJlaydl pelIeHHs] 3a- | BAPUAHTBI pe- | pUaHThl  pe-
OIICHMBAs WX | U OLCHUTHh HX [1a4¥, YTOOBI | IMICHUS 3a/Jayu, | IEHUs 3aja-
JOCTOMHCTBA U | JOCTOMHCTBA M OLEHUTh  UX | YeTKO OLEHU- | YU, OIICHUBAs
HEJIOCTATKHU. HEJIOCTaTKU.  |TOCTOMHCTBA U | Basl MX JIOCTO- | UX JOCTOWH-

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

NI-4yk-1— He Moxer Henocra- Hocrartou- OueHb

['pamoTHO, | rPAaMOTHO, JIO- [TOYHO rpa- | HO TPaMOTHO, [[PaMOTHO,
JIOTUYHO, ap- | THYHO, apry- MOTHO, JI0- | JOTUYHO, ap- JIOTHYHO, ap-
TYMEHTHPOBA- | MEHTHUPOBAHO [[MYHO, apry- | TYyMEHTHPOBA- [yMEHTHUPOBa-
HO ¢dopMupyeT | chopMUPOBATH MEHTUPOBAHO | HO QOpMHUpPYET HO GOpMUPYET
coOCTBEHHbIE | cCOOCTBEHHbIE |[popmupyeT cOOCTBEHHBIE  [COOCTBEHHbBIE
CYXKICHHS | | CY)KIEHUS U |COOCTBEHHBIE | CY)KIEHUS U [CY)KIEHUS W

ouenku. Or-
anyaeT (GaxThl

OLICHKU. He
oTanYaeT Qax-

CY)KIEHUA U
oneuku. Crna-

OLIEHKHU. XO-
poIIO OTInYa-

OLICHKH.
bsicTpo oTHH-

oT MHEHHH, | Tl OT MHEHHH, 00 oTinyaeT | €T (GakThl OT [MaeT GakThl OT
HHTEpIIpeTa- uHTEprpeTa-  (haKThI OT | MHEHUW, WH- MHEHUM, WH-
LM, OUEHOK M | Wi, OIIEHOK W MHEHWM, WH- | TEPOpETalnid, [TepIpeTaLui,
T.J. B pacCyX- | T.I. B pacCyX- TeprnpeTauuid, | OUEHOK U T.A. OLUEHOK M T.I.
JEHUSIX IPYTUX | AE€HUAX JPYTUX OLEHOK W T.A. | B pacCyxie- B  paccyxie-
YYaCTHUKOB YYaCTHUKOB B  pacCcyxze- | HUAX JIPYyTUX HUAX JPYrHxX
NESATETbHOCTH | NIEATETbHOCTH HHUSAX JIPYTUX | YIaCTHHUKOB Y4aCTHUKOB
[Y4aCTHUKOB JIeATETbHOCTH  [1€ATEeIbHOCTH
MeATeIbHOCTH
NJ-5vk-1 — He wmoxer Cnabo Xopor1o VYcenem-
Onpene- ONpPEACNUTh U | ONPEACIISIET U | ONpeNeNIsieT W | HO  OIpene-
JIl€T U OLIEHH- | OLUEHUTh  TO- | OLICHUBAET OIICHUBAET MO- | JIIET U Olle-
BaeT TOCHEA- | CIEACTBUS MOCTEACTBUS | CIEACTBUS HUBAaeT  TIO-
CTBUS BO3- | BO3MOXHBIX BO3MOKHBIX | BO3MOXKHBIX CJIe/ICTBUS
MOXHBIX  pe€- | pEIIEHUA 3a- | pelIeHUH 3a- | pelIeHu  3a- | BO3MOYKHBIX
LIEHUH 3a/1ayul. | Ja4H. Jlayi. Jlayi. peuieHuit 3a-

JTauH.

Kapts! obmienpodeccrnonanbHbl KOMIETEHIHHA




OIIK-1.

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

N -lonk-1

Ucnonp3y-
€T OCHOBHEIC
3aKOHBI  €CTe-
CTBEHHOHAYY-
HBIX  JUCLH-
IUTMH U pe-
IIEHUs CTaH-
JTApTHBIX 3a/1a4
B 00jlacTH ca-
JIOBOJCTBA

He wmoxer
HCIIOIH30BaTh
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
CTaHJAPTHBIX
3aJa4 B 00-
JJACTH  CaJo-
BOJICTBa

B pe3ynbraTe 0CBOSHHS IUCIUIUIMHBI (MOAYIIs) 00yJarOIIUics JOMKEH:

3HaTh:

- OCHOBBI CTPOCHHA aTOMOB 1 MOJICKYJI
- OCHOBHBIC 3aKOHBI €CCTCCTBCHHOHAYYHBIX JUCHUIIIINH B HpO(l)eCCI/IOHaJII)HOfI JACATCIIBHOCTH,
- OCHOBBI TCOpUU XHUMHUYECKOH CBSI3HU B COCAMHCHUAX PA3HBIX TUIIOB;

- OCHOBBI CTPOCHUA BCUICCTBA B KOHACHCUPOBAHHOM COCTOSAHHU,

- OCHOBBI XUMHYECKON TEPMOAUHAMUKH;
- METOJIbl ONTMCAHUS XUMUYECKUX PABHOBECUH B PACTBOPAX AJIEKTPOIUTOB ;
- TUAPOJIU3 COJIEH;
- OCHOBBI XMMHUYECKON KHHETHUKH,
- XMMUYECKHE CBOKCTBA MJIEMEHTOB pa3iu4HbIX rpynn [lepuonuueckoii cucremst [1.1.

MeHnaeneeBa U UX COCTUHECHMIA;

- OCHOBBI OKHCJINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ;
- CTPOCHUC U CBOMCTBA KOMILIEKCHBIX COCTUHEHUIA.

YMmerh:

- OIIPEMAECIIATH 110 CIIPABOYHBIM JAHHBIM DHEPIeTUYECKUE XapPAKTEPUCTUKU U T€OMETPUIO
MOJIEKYJI, TEPMOJANHAMUYECKUE XAPAKTEPUCTUKN XUMUYECKUX PEaKIMil, BelnunHbl pH n
XapaKTEPUCTUKH TUCCOLUALUU IIEKTPOIIUTOB,;
- IPOM3BOJIUTH PACUYEThl KOHLIEHTPAMU PACTBOPOB PA3JINYHBIX COCIMHEHUH ;
- UCTOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUIUINH B MPO(dECcCHOHATbHON

ACATCIIBHOCTH, IPUMCHATH MCTOABI MaTEMATUYCCKOI'0 aHajin3a U MOJACIIMPOBAHUAA,

TCOPCTUUCCKOTO U SKCIICPUMCHTAJIIbHOT'O UCCIICJOBAHUSA

Baagern:

- mpueMaMu 0e30macHOl paboThl B XUMUYECKOW 1a00opaTopu;
- CIMIOCOOHOCTHIO K CAaMOOPTaHU3AIMH H CaMOOOpa30BaHUIO.

3.1. MaTpuua cooTHeceHHsI TeM/pa3/ieioB Y4eOHOi TUCUMILIUHBI (MOaYJsi)) u (popmMu-
PYeMBbIX B HUX YHUBEPCAJbHBIX H 0011enpo¢ecCHOHATBHBIX KOMIIETEHIIUI

Pa3nenel, TEMBI JUCIIUTUIHHEL

Komnerenuuu |




VYK-1 | OIIK-1 | OO0mee komue-
CTBO KOMIICTCH-
1095051
Paznen 1. OcHOBHBIC MOHATHS U 3aKOHBI XUMHH. JKBU- + + 2
BaJIEHT.
Paznen 2. Ctpoenue aroma. [leproanueckuii 3akoH 1 + + 2
MIEPUOINYECKAs CHCTEMa XMMHYECKUX SJIEMEHTOB.
Pasnen 3. PeakipoHHasi CnOCOOHOCTh BEILECTB. XHUMHU- + + 2
YecKasi CBS3b.
Pa3znen 4. Xumnueckas kuHetuka. CKOpoCTb XUMHUYE- + + 2
CKHX PEaKIMid U METOIbI €€ PETYIHMPOBAHMS.
Pazyen 5. Xumudeckoe u Ga3zoBoe paBHOBECHE. + + 2
Paznen 6. DHeprerrka XMMHUYECKUX MPOIECCOB. + + 2
Paznen 7. XuMu4eckrue CUCTEMBI: pacTBOPBI, TUCIIEPC- + + 2
HBIE CUCTEMBI.
Pa3nen 8. KoMIuiekcHBIE COETUHEHUS. + + 2
Paznen 9. OkucIuTeIbHO-BOCCTAHOBUTEILHBIE CBOM- + + 2
CTBAa BEIIECTB.
Paznen 10.91eKTpoOXUMHUYECKHE CUCTEMBI. + + 2
Pa3nen 11. HemeTamnel ¥ UX COEAUHEHUSA + + 2
Pa3gen 12. MeTtamibsl 1 UX COSAUHEHUS. + + 2
Paznen 13. Xumudeckast uACHTU(DUKAIMS: KAYECTBEH- + + 2
HBIH M KOJHMYECTBEHHBIA aHAJIN3.
Paznen 14. ®usnveckne 1 PU3NKO-XUMUIECKHE METO- + + 2
IIbl aHAJIK3a BEIECTB.

4. CTpyKTYypa U cofepKaHUE TUCIUILIHHBI (MOILYJIN)
O6H_[a${ TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJIACT 2 3a4ETHBIX CANHHNI, 12 akKaz. gaca.

4.1. O0bem TUCUMILIUHBI U BUAbI Y4¢0HO pad0ThI

KomnuectBo akazn. yacos

110 OYHOU 10 3a04HOU
Bun 3anstuit dhopme 00y- dhopme 0Oyue-
YeHUs HUS
1 cemecTp 1 xypc
OO61as TpyA0eMKOCTh TUCIUTUTHHBI 72 12
KonTaktHas pabota oOy4daromuxcs ¢ npenojaBaTesieM, T.4. 32 5
AyIUTOpHBIE 3aHATHUS, U3 HUAX 32 6
JIEKITAH 16 2
nabopaTopHble paboThI
16 4
CamocrogrenbHas paboTa 00yJaroumxcs, B T.4. 40 62
nmpopaboTka y4eOHOro MmaTepuaja 1O  JUCHUILIINHE
(KOHCHIEKTOB JIEKIMH, y4eOHHMKOB, MaTepHaliOB CETEBBIX 20 35
pecypcoB)
BrinonHnenne nHAMBUYANbHBIX 3aJaHUI 10 20
MMOATOTOBKA K C/1aue MOJTYJIsI 10 7
KoHnTponb - 4
By uTOroBoro KOHTpOJIS 9K3aMeH 9K3aMeH




4.2. Jlekuun

O0BeM B akal. gacax

. ouHas 3a04Has dopmupyemblie
No Paznen quctumniamHbl (MOAYJIs), TEMBI JICKITHMA
¢dopma ¢dbopma KOMIIETCHITUHN
o0y4eHusi | oOydeHus
1 | OcHOBHBIE TOHATHS ¥ 3aKOHBI XUMUH. DKBUBA-
JICHT.
1.1. OcHOBHBIE IOHATHS ¥ 3aKOHBI XUMHU. VK-1; OIIK-1
1.2.DKBHBAIICHT. 0.5 VK-1; OIIK-1
2 | Crpoenue atoma. [lepuoanueckuii 3aKoH U T1e-
pUOANYECKasi CUCTEMA XMMUYECKUX 3JIEMEHTOB.
2.1 Crpoenue atoma. [lepuoguyeckunii 3aKk0H 1 1 0,5 YK-1; OIIK-1
MepUOINYECcKasi CUCTEMa XUMHUYECKUX JIEMEH-
TOB.
2.2 Tlepupoanveckuii 3aKOH U IEPUOANYECKAS CU- VK-1; OIIK-1
CTEMa XMMHUYECKUX IJIEMEHTOB
3 | PeakimonHass CcrocOOHOCTh BEIIECTB. XHWMHYE-
CKasl CBSI3b
3.1 PeaknunoHHas criocOOHOCTE BEILECTB. 1 VK-1; OIIK-1
3.2 XuMuueckas CBsI3b 0,5 VK-1; OIIK-1
4 | Xumnueckas kuHetuka. CKOpPOCTh XMMHUYECKUX
peaxiuii 1 METO/IbI €€ PETyIUPOBAHMUS.
4.1 XuMu4decKass KHHETUKA. 1 VK-1; OIIK-1
4.2 CKOpOoCTh XUMHUYECKUX PEAKLIUNA U METObI €€ 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: PAcTBOPHI, TUCIIEPCHBIC
CUCTEMBI.
7.1 XyMH4YeCKHE CUCTEMBI VK-1; OIIK-1
7.2PacTBOpBI, TUCTIEPCHBIE CUCTEMBI. VK-1; OIIK-1
8 | KoMmirekcHble coeauHEeHus.
8.1 KoMmmiekcHbIe COeTUHEHH. 1 VK-1; OIIK-1
9 | OKuCIUTETHHO-BOCCTAHOBUTENBHBIE  CBOWCTBA
BEIIIECTB.
9.1 OkucIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiu | 1 VK-1; OIIK-1
10 | DAEKTPOXMMHUYECKHUE CUCTEMBI.
10.1 DAeKTpOXUMHYECKHE CUCTEMBI. 1 YK-1; OIIK-1
10.2 Dnextponus VK-1; OIIK-1
11 | HemeTautel 1 ©X COCAMHEHUS
11.1 HemeTaimisl 1 VYK-1; OIIK-1
11.2 CoenyiHEeHUST HEMETAILIOB VK-1; OIIK-1




HBIX COeTUHEHUH.

pactBop NHsFe(SOs4)2 -6H20,
pacTBOp THAPOKCHAA HATPHS;
pacTBop XxJopujaa Oapus; pac-
TBOP  pOJAaHWAa aMMOHHUS,
pactBop Ks[Fe(CN)s]; pactBop

12 | MeTtajuibl 1 UX COEIUHEHUS.
12.1 Metamnsl 1 VK-1; OIIK-1
12.2 CoennHeHus METAIIIOB VK-1; OIIK-1
13 | Xumudeckas UACHTUDUKAIMS: KAYSCTBEHHBIA H
KOJIMYECTBEHHBLIH aHAIN3
13.1 Xumuueckast uACHTHU(PHUKAIMS: KaYeCTBEH- 1 VYK-1; OIIK-1
HBIH aHaInu3
13.2 Xumuyeckast ueHTU(UKAIUS: KOJTYe- VYK-1; OIIK-1
CTBECHHBIM aHAJIU3.
14 1 VK-1; OIIK-1
14.1 ®usuyeckne METOBI aHAIN3a BEIICCTB.
14.2 ®Ou3uKo-XMMHYECCKHE METOIbI aHAI13a Be- VK-1; OIIK-1
IIIECTB.
Bcero 16 2
4.3. HpaKaneCKne 3aHATHUA HC IPCAYCMOTPCHBI
4.4. JlabopaTopHblie padoThI
O6beM axaj. 4Ja- ®opmu-
No 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 XMMHWYECKOU 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,
BECTHORO METAILIA 3anonHeHHas 1H. pactBopom HCI,
HaBecku metaios (Mg, Cd, Zn).

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

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

8 OKCHEPUMEHTAIILHOE  U3Y- 2 0,5 [ItatuB ¢ mpubopamu, IUIAHID VK-1;
YEeHHE MPOIECCOB DIIEKTPO- Ha 25 mu; pactBop ruapokcnaa | OIIK-1
JIUTUYECKON IUCCOLMAIINU U HaTpus; pacTBOp Q)CEIOH(I)TaJ'IeI/I—
FI/I}IPOJ'H/I?)a COHeﬁ. Ha; pacTBOp YKcyCHOH KHCJIOTHI,

KpI/ICTaJ'IJ'II/I‘-IECKI/II/I agerart aMMo-
HUSA; paCTBOp MCTWJIOpAaHXKa, IIH-
II€TKa Ha SMH, YHUBCPCAJIbHBIC
WHANKATOPHBIE OyMaXXKd; pac-
TBOp cyib(ara amrOMUHHA, pac-
TBOp ancTata aMMOHMH.

9 DKCHEPUMEHTAILHOE  U3Y- 2 0,5 | mratuB ¢ mnpobmpkamm; 1HU- | YK-1;
YEHHEC CBOMCTB KOMILICKC- auHAp Ha 25Mn; crnmptoBka; | OINK-1




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

10

DKCIepUMEHTaJIbHOE  U3Y-
YEHHUE OKHMCIUTENIBHO — BOC-
CTaHOBHUTEJBHBIX  IpoOLeC-
COB.

IITAaTHB C IPOOMpPKaMH; pac-
TBOp cyinbdara menu (I1); pac-
TBOp Cyib(dara IHHKa; pacTBOP
Ka[Fe(CN)s]; 2  skeme3HBIX
IBO3Js IMIIETKH Ha 2MJI pac-
tBOpbl: KMnOs, H>SO4, KJ,
FeSO4, FeCls

VK-1;
OIIK-1

11

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

IITaTUB ¢ TPOOUPKAMH; pac-
TBOp yKCHHA; pacTBOp OpoMm-
HOM BOJBI; 2H. pacTBOP TU/JI-
pokcuaa HaTpus; 1H. pacTBOp
CEpPHOM KHUCIOTHI, MUMETKH,
UHAMKaTOpHas Oymara, 2H.
pactBopsl KCI, KBr,
KJ,AgNO3s, HNO3, koHi1. pac-
TBOp aMMHUaKa, CepHast KHCIIO-
Ta, 0EH30J1, pacTBOp Kpax-
MaJbHOTO KJiehcTepa (CBexe-
MPUTOTOBJICHHOT'0), XJIOpHAs
BOJa, OpOMHas BOJIa, MOAHAS
BOJIA

VK-1;
OIIK-1

11

OKCIEpUMEHTAIbHOE  U3Y-
YEHHUE CBOWCTB HEMETAJIOB
IV-V rpynmel u ux coenu-
HEHUH.

IITaTHB C TPOOUpPKAMH, JIaK-
MycoBasg Oymaxkka, 2H. pac-
TBOp cyib(ara aMMOHHUS, 2H.
pactBop NaOH, 2H. pacTBOpHI
FeCls, Alx(SOs)3, MgCly,
NHsOH.MeTaminbl IMHK, MEIb,
KeJe30, 0J0BO, KOHII. a30THas
KHCIIOTa, 2H. pacTBOP a30THOU
KHCJIOTBI

VK-1;
OIIK-1

12

OKCHEPUMEHTAIbHOE  U3Y-
YeHUE CBOICTB aKTUBHBIX
METAJJIOB U UX COeIMHEHNH.

HITaTUB C MPOOMPKAMHU, KOHIIL.
pacTBOpbI COJIEH HaTpHs, Ka-
JIMs, KOHII. COJISIHas KHCIOTa,
CTCKJISTHHAS ITaJ04YKa C BHASH-
HOM TMPOBOJIOKOM, CIIMPTOBKA,
ATIOMUHUEBAs CTPYKKA

VK-1;
OIIK-1

12

OKCHNEPUMEHTAIILHOE  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,
CHUPTOBKA, JJaKMycoBas 0y-
Maxka, 0,5H. pacTBOp HUTpaTa
HaTpusd, KOHII. pacTBOp TUJI-
pOKcHIa HAaTpusl, IMHKOBAs
bUTh, 30% pacTBOp MIETOYH.

VK-1;
OIIK-1

13

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

0,5

MITaTUB 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 OrnpenenieHne KUCIOTHOCTH 2 0,5 | Oroperku, nunetku Ha 10 M, | YK-1;
IUIOIOB U OBOILEW METOIOM MepHbie KojiObl Ha 50mur u Ha | OIIK-1
AJKaJTUMETPUYECKOTO  THT- 250m11, KOHUYECKHE KOJOBI JIs
pOBaHUS TUTpOBaHUsA, crakanbl Ha 200

MJI, OroKChl wiH (appopoBbie
Yallk¥, ITaTUBBI, TEXHUYE-
CKHE€ U aHAIMTUYECKUE BECHI,
BOJIsTHAsE OaHs, (UIIBTPBHIL.

14 DOTOKOJIIOPUMETPUUECKOE 1 0,5 | mepubie konObl 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, mMumim-
MeTpoBas Oymara, mMapis WId

OUHT.

NTOI'O

16 4

4.5. CamocTosiTesibHAs pad0Ta 00y4AKOIIUXCS

OO0beM akaj. 9acoB
Paznen aucunmim- .
Bun camocrositensHOM paboTh
HEI (TeMa) OYHast 3a09Hast
¢dbopma ¢dbopma
o0y4eHusi | oOydeHus
npopaboTka y4yeOHOTO MaTepHualia Mo AUCLUIIINHE 2
Pazpnen 1. OcHoB- N
(KOHCTIEKTOB JIEKLIUH, Yy4YeOHHKOB, MaTepualoB 2
HBIC TOHATHS U 3a-
CETEBBIX PECYPCOB)
KOHBI XUMHUH. DKBU- =
BrImonHeHne HHIUBUYaTbHBIX 3a1aHAN 1
BaJICHT 2
npopaboTka ydyeOHOTO MaTepHualia Mo AUCIUIIINHE 2
Paznen 2. CtpoeHue (p p yd . % JmctL 5
KOHCTICKTOB  JICKITHIA €OHMKOB, MaTEepUAIOB
aroma. [lepuoanue- ;- ya ’ p
o CETEBBIX PECYPCOB)
CKUI 3aKOH U Tepu- B — 1
R y——— BIMIOTHCHUE WHMBUIYAIBHBIX 3aJIaHUI
XMMHYECKHUX DJIe- 2
MEHTOB
popaboTKa y4eOHOro MaTepuasa Mo JUCIUTIIINHE 2
Paznen 3. Peakuu- pop 7 . p
(KOHCTIEKTOB JIEKIIUH, Y4YEOHHKOB, MaTEepHUAIOB 2
OHHAasi CHIOCOOHOCTh
CETEBBIX PECYPCOB)
BEIIECTB. XUMUYE- v
BrimonHeHne HHIUBUIYaTbHBIX 3a1aHAN 1
CKasl CBS3b 2
Paznen 4. Xumuue- | mpopaboTka yd4eOHOTO MaTepualia Mo AUCIUIIINHE 2
CKasi KHHETHKA. (KOHCIIEKTOB JICKIIMH, YyYECOHHKOB, MaTepHAIOB 2
CKOpOCTb XMMHUE- | CETEBBIX PECYPCOB)
CKHUX peaKHHﬁ U Me- | BrimonHeHue HMHJIWBUIYAJIbHBIX 3aJJaHuN 1
TOJIbI €€ PETYJINPO- 2
BaHUSI.
Paznen 5. Xumuue- | mpopaboTka ydeOHOTO MaTrepuaia Mo AUCIUIIINHE 2
ckoe u (pa3oBoe (KOHCTIEKTOB JIEKLIUH, Yy4YeOHHKOB, MaTepualioB 2
paBHOBECHE. CETEBBIX PECYPCOB)




BrinosiHeHUE MHIMBUYAIBHBIX 3aJaHUN

Paznen 6. Duepre-
THKa XUMHAYECKUX
MIPOLIECCOB.

npopaboTka y4eOHOro Marepualia o AUCLHUIIINHE
(KOHCIIEKTOB JIEKIIMH, Y4Y€OHHMKOB, MaTEpHAJIOB
CETEBBIX PECYPCOB)

BrinosiHeHNE MHIMBUAYAIBHBIX 3aJaHUN

Pa3nen 7. Xumunue-

CKHE CHUCTEMBI: pac-
TBOPBI, TUCIIEPCHBIC
CHCTEMBL.

npopaboTka y4eOHOTro Marepualia o AUCLHUIIINHE
(KOHCIIEKTOB JIEKIIMH, Y4eOHHMKOB, MaTEpHAJIOB
CETEBBIX PECYPCOB)

BrinosiHeHNE MHIMBUAYAIBHBIX 3aJaHUN

Paznen 8. Kom-
[UIEKCHBIE COEIU-
HCHUA.

npopaboTKa yueOHOro Marepuana o JUCHUILINHE
(KOHCIIEKTOB JIEKLIUH, Yy4YE€OHHKOB, MaTepUaloB
CETEBbIX PECYPCOB)

BrinosiHeHME MHIMBUAYAJIBHBIX 3aJaHUN

Pazgen
9.OKHCINUTEIBHO-
BOCCTaHOBUTEJIbHEIE
CBOICTBA BEIIECTB.

popaboTKa y4eOHOro MaTepuasa Mo JUCHUTIINHE
(KOHCIIEKTOB  JICKIIM, Y4YCOHUKOB, MAaTEPUAIOB
CETEBBIX PECYPCOB)

BrimonHeHne uHIUBUIYalbHBIX 331aHUN

Pa3nen 10. Dnek-
TPOXUMHUYECKHUE CH-
CTEMBI.

popaboTKa y4eOHOro MaTepuaia mo JUCIUTIIINHE
(KOHCIICKTOB JICKIIMiA, y4YCOHUKOB, MAaTEPUAIOB
CETEBBIX PECYPCOB)

BrimonHeHne HHIUBUAYaTbHBIX 331aHUN

Pa3nen 11. Heme-
TaJIJIBI 1 UX COCOU-
HEHUA

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

BrimonHeHne HIUBUAYaTbHBIX 331aHAN

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

npopaboTKa yueOHOro Marepuana 1o JUCHUIINHE
(KOHCTIEKTOB JIEKLIUH, Yy4yeOHHKOB, MaTepualoB
CETEBBIX PECYPCOB)

BrinosiHeHNE MHIMBUAYAIBHBIX 3aJaHUN

Paznen npopaboTka y4eOHOTO MaTepualia Mo AUCIUIIINHE
13.Xumunueckas (KOHCTIEKTOB JICKITMH, Y4Y€OHHMKOB, MaTepHAJIOB
UICHTU(PHUKAIINA: CETEBBIX PECYPCOB)
Ka4eCTBEHHBIN M BrinosiHeHME WHIMBUYAIBHBIX 3aJaHUN
KOJIMYECTBEHHBII
aHaJu3.

npopaboTka yueOHOro Marepuaa 1mo JAUCHUTIINHE
Paznen (KOHCTIEKTOB JIEKLIUH, Yy4YEeOHHKOB, MaTepualoB
14.®uznueckue u CETEBBIX PECYPCOB)
uzmko- BrimonHeHNe MHANBUYaTbHBIX 3aaHUI

XUMHUYECKHE METO-
IIBI aHAJIN3a Be-
[IECTB.

NOATOTOBKA K CAa4Y€ MOIYJIA




Hroro: | | 40 | 62

[lepedyeHb MeTOIMYECKOr0 OOECIIEUEHUs ISl CAMOCTOSATENILHOM pabOThI 10 JUCLHUIUIMHE (MOAY-
J10):
1.ITanduto B.®., Tapacosa C. B., Ky3uenosa P.B., lllenkoBaukoBa H.B. Metoaudeckoe py-
KOBOJICTBO K CaMOCTOsITeNbHOU paborte mo xumuu. Pasgen «Heopranwueckas xumusiy Mudy-
puHCk, - 2023.- 74c.

2. ITandputoB B.®., Tapacosa C. B., Ky3ueuona P.B., lllenxosaukoBa H.B. Meroauueckoe
PYKOBOJICTBO K JJAOOPAaTOPHBIM 3aHATUSIM U CaMOCTOSITEIbHON paboTe 10 HEOpraHuYecKou u
aHATUTHYECKOU XUMUU. MuaypuHck, - 2026.

4.6 BoinmoJiHeHHe KOHTPOJIbHOI padoThl 00y4aOIIMMHUCS 3209HOH (POpMBI
Xumus - (yHIaMeHTalbHas NUCLMIUIMHA, HA KOTOPOH Oasupyercss M3ydeHHUE MOCIEeAYHOIINX
00111e00pa30BaTENbHBIX M CIEMUATBHBIX TUCHHMIUIMH (OUoMoTuy, (PU3HOIIOTHH, TEXHOJIOTUH
HPOU3BOJICTB U JP.)
[Topsiiok M3y4eHus: TUCIUIIMHBI «XUMUS HEOPTaHUYECKasi U aHATUTUYECKas» CTYACHTAMH JH-
CTaHLMOHHOM (hOpMBI 00yUEHUS CTPOUTCS IO CIEAYIOUIEMY IIJIaHYy:
1. CamocTosiTeTbHOE N3YYEHUE MaTepHaia M0 yueOHHKaM U Y4eOHBIM OCOOUSM C UCTIOIb30Ba-
HUEM y4eOHOM IporpamMMbl ¥ CIIPaBOYHOM JIUTEPATYPHI;
2. BeinonHeHne KOHTPOJIBHBIX 3alaHUi COTTacHO MH(py U 3aIIuTa KOHTPOJIBHBIX padboT (Tad-
JM11a BApUAHTOB KOHTPOJIbHBIX 33JJaHUI MPUBE/IEHA B KOHIIE METOJUYECKOI0 YKa3aHus);
3. Bemonaenne 1abopaTOpHOTO MPAKTUKYMa M MOCEHICHUE JIEKIHA B MIEPUOJ CECCHH, OTYET I10
71a00paTOPHBIM MIPAKTUKYMaM (€CJIM TAaKOBOM 3HaYUTCS B yd4eOHOM IUIaHE);
4. Cnaua 5K3aMEHOB WJIH 3a4€TOB (B COOTBETCTBUU C YYEOHBIM IUIAHOM) IO pasjienaM JUCLHU-
IUIMHBL.
KonTtpomnbHbie pabOTHI CTYIEHT JOJDKEH BBHINOJHATH CAMOCTOSITEIbHO. ECIM Ha KOHTPOIBHYIO
paboTy mosyyeHa OTpHIATENIbHAs PELEH3Ms «HE JOMYCKaeTcs K coOeceJOBaHUIO», KOHTPOIb-
HYIO I0pabaThIBalOT, C YYETOM 3aMEYaHUi PEIeH3EHTa, B TOW K€ TETPaJH, U BHICBIIAIOT HA T10-
BTOPHOE pEeLICH3UPOBaHHUE.
Jlo pK3aMeHa WM 3a4eTa CTYACHT IMPOXOIUT 3aIIUTy KOHTPOJIBHOH paboThl y MperoaaBaTes,
pEeLIeH3UPOBaBIIETO €€, B TMYHOU Oecesie.

PexoMeHIa1[UH 110 BHIMOJTHEHHIO KOHTPOJIbHOI PadoThI
[Tepen BBIMOIHEHWEM KOHTPOJIBHON pabOThl HEOOXOAUMO M3YUUTh pabouyro MPOrpaMMy JUCIH-
IUIMHBL «XUMUs» pasnena «Heopranmueckass XUMHsS», TEOPETUYECKHH MaTepHal B COOTBET-
CTBHH C COJIep’KaHHEM JUCLMILUIMHBI 10 IPOrpaMMe, IO YUeOHBIM MOCOOUSAM M peKOMEHJAlMIM,
03HAKOMUTBCSI C PELIEHUEM THUIIOBBIX 33/a4 M0 JaHHOM MeToauyeckoil paspaborke. PemeHus
3aJa4 U OTBET Ha TEOPETHUYECKUE BOIPOCH! JOJKHBI OBITH KOPOTKO, HO YETKO OOOCHOBAHBI, 32
UCKJTFOUEHHEM TeX CIydaeB, KOTJa MO CYIIECTBY BOIpPOCa Takash MOTHBHPOBKa He TpeOyer,
HarpuMep, KOrja HyKHO COCTaBUTh JIEKTPOHHYIO (OpMYITy aToMa, HalKlcaTh ypaBHEHHE peak-
un 1 T.74. [Ipy penreHnn 3a1a4 HY)KHO IPUBOJIUTE BECh XO/1 PEIICHHUS M MATEMaTHYECKOTO Tpe-
o0Opa3oBaHusl.
[Tpu pemeHnn 3a/1a4 ¥ OTBETaX HA BOMPOCHI KOHTPOJIBHBIX 33JJaHUN CIETyeT UMETh B BUIY Clie-
ayrouiee:
1. Pemenue 3ama4 HEOOXOUMO COMTPOBOXKIATH MOSICHEHHEM. MaTeMaTnuuecKne pacyeTsl 00s3a-
TEJIBHO JIOBOJUTH JIO KOHKPETHOT'O YHCIIOBOI'O OTBETa (HEOOXOJMMO BO3BOJIUTH B CTENEHB, U3-
BJIEKATh KOPHH, BBIYHUCIIITH JIOTapU(DMBI YHCeN ¥ IPOU3BOIUTH APYIHEe MaTeMaTHYECKHE orepa-
L1N).
2. Ilpu pemennn 3a1a4 Ha XUMUYIECKOE PABHOBECHE B BHIPAKEHUE KOHCTAHTHI PAaBHOBECHS ClIe-
JIyeT MO/ICTaBNIATh 3HAaUEeHUS! PABHOBECHBIX KOHILIEHTPAIIM BEIIECTB, BHIPAXKEHHbIE B MOJIB/JI.
3. OKucInTEeNpHO-BOCCTAHOBUTEINIBHBIE PEAKIINH, POTEKAIOUINE B BOJHBIX PAacTBOpax, YpaBHU-
BAIOTCSl MOHHO-JIEKTPOHHBIM MeTO0M. [IpH cocTaBleHHMH MOHHO-3JIEKTPOHHBIX CXEM IpOIEeC-
COB BOCCTAHOBJIEHUS U OKHUCIICHHUS] MaJIOpACTBOPUMBIE JIEKTPOJIUTHI, CIIa0ble 2JIEKTPOIUTHI Clle-



IyeT 3alrcaTh B MOJIEKYJIPHOU (popme, Kpome TOro, Hajo yuuThiBaTh pH cpessl.

4.I1pu BBIMOJHEHUH 33JIaHUI CIEAYET MOJIb30BaAThCS TPUBEICHHBIMU

B PEKOMEHJIAIUSAX CIIPABOYHBIMH TAOJIMIIAMHU TI0 KOHCTAHTAM MOHH3AINH CTIA0BIX 3JIEKTPOJIUTOB,
MIPOU3BENICHUSM PACTBOPUMOCTH M KOHCTAHTaM HECTOMKOCTH KOMIUICKCHBIX HOHOB.

5. OTBeTHI HA KOHTPOJIBHBIE BOMPOCHI TOJKHBI OBITh KPATKUMHU, HO MCUYEPIIBIBAIOIIMMH U COMPO-
BOXIAThCS TEOPETUUECKHUMH 000CHOBAaHUAMH, GOPMYJIAMH UM YPABHCHUSIMH XUMHUYECKHUX Peak-
. [Ipu oTBeTE HA TEOPETUUECKUE BOMIPOCHI HE CIEAYET MEePENUChIBATh TEKCT YIeOHUKA.

6. KoHTposbHBIC paOOTHI BHIMOJHSAIOTCS B TETPAIAX, 3a4TCHHBIC paOOTHI MPEACTABISIIOTCS CTY-
JICHTaMH Ha DK3aMCHE.

7. Bce 3anmauu cienyer pemarb B cucteMe CH. Jlanee npuBeaeHbl HEKOTOPHIE MOHITHSA XUMUHU U
CrocoObI BBIPAXKEHUS KOHIICHTPALIUM PaCTBOPOB C UCIOIb30BaHUEM cuctembl CU.

4.7.Conep:xanue pa3aejoB QUCHUILINHBI

Pa3nes 1. OcHOBHBIC MOHATHS ¥ 3aKOHBI XMMHH. DKBHBAJICHT

[IpenMer n3ydyeHuss Xumuu. MecTo XMMHUM B 1IEJIOM U HEOPraHMYECKON XMMUHU B YaCTHOCTHU
CpEu €CTECTBEHHO - HAyYHBIX JUCUUIUIMH. POJb XMMHU3alMK B pa3BUTHU CEIBCKOTO XO035HCTBA
U IUIIEBOro Npou3BoAcTBAa. OTHOCHUTEIbHBIE aTOMHBIE U MOJIEKYJIApHBIE Macchl. IIpocteie u
cloHbIe BemecTBa. HomeHknaTypa Heopranmyeckux BemecTB. Monbs. Moisipaas macca. Mo-
JSApHBIA 00beM. ATOMBI. DneMeHThl. Mosekynbl. CTexuomerpusi. 3aKOH COXpaHEHUs Macchl U
SHEepruu. 3aKOH MOCTOSHCTBA COCTaBa: JAJIbTOHUIBI U OepTOUINM/BI. 3aKOH ABOrajpo U cle-
CTBUS U3 HEro. 3aKOH KPAaTHBIX OTHOLIEHUH. 3aKOH 3KBUBAJIEHTOB. MosipHas Macca SKBUBaJICH-
Ta. Vcnosnb30BaHNe XUMUYECKUX MOHITHH, 3aKOHOB U METOAOB UCCIIEOBAHMS B CEIbCKOXO351ii-
CTBEHHBIX M OMOJOIMYECKHX HayKaX. DKOJOTMYecKas OlaCHOCTb HErPAMOTHOTO NPUMEHEHUS
XUMHYECKHX IPONYKTOB B CEIBCKOM XO3sCcTBE. lCmoip30BaHME OCHOBHBIX 3aKOHOB €CTeE-
CTBEHHOHAYUYHBIX AUCLUMIUIMH B IPO(ECCUOHATIBHON AesITeNbHOCTU. [IpuMenenne mMeToqoB Ma-
TEMaTUYECKOI0 aHAIN3a U MOJEIUPOBAHMS, TEOPETUYECKOTO U IKCIIEPUMEHTAIIBHOTO UCCIIEN0-
BaHus. CaMoopranusanys u camooopa3oBaHue.
Paznen 2. Ctpoenue atoma. Ilepuoanyeckuii 3aK0H M NepHOAMYECKasi CHCTeMa XMMMYe-
CKMX 3JIeMEHTOB.
OcHOBHBIE IPUHIUIIBI KBAHTOBOM TEOPHUU CTPOCHHUS BEILECTBA: MPEACTABIECHUS O KOPIIYCKYIISIpP-
HO-BOJIHOBOM JyajJM3Me SIBJIEHUN MUKpPOMHpA, IPUHIIUIIE HEOIPEeIeHHOCTH, YpaBHeHuu Lllpe-
JMHrepa, BOJTHOBON (yHKIMHU, aTOMHON opOuTanu. KBaHTOBbIE uuclia: rilaBHOE, OpOUTAIBHOE,
MarHMUTHOE ¥ CIMHOBOE. DHEpPreTU4ecKre YpOBHHM M MOJYPOBHHM aroMa. Buj BOJHOBBIX (PyHK-
II1H, OTBEYAIOLIMX Pa3IMYHBIM OPOUTAIBHBIM KBAaHTOBBIM YHCIIaM, M paclpeesieHue 3JIeKTPOH-
HOM MJIOTHOCTH Ha Pa3JINYHBIX ATOMHBIX OPOUTAIISX.
[TpuHIMIBI 3aMTOTHEHNS 3JIEKTPOHHBIX OpOHTanel arToMa B OCHOBHOM COCTOSIHUM: npuHIun [la-
yiu, npaBuio XyHAa. DJIEKTPOHHbIE EMKOCTH opOUTasell, molypoBHel U ypoBHel aroma. Cro-
cOOBI 3aITMCH IEKTPOHHBIX (HhOpMyIT aToMa.
[lepuoanueckas cuctemMa M CTpOEHUE aTOMOB 3JIeMeHTOB. [locTpoeHue CTpyKTyphl epHoanye-
CKOHM CHCTEMBI, UCXOJ U3 DHEPreTUYEeCKON MOCIE0BATEIbHOCTH MOAYpOBHENH aToMoB. [loHs-
THE MePUO/Ia, TPYIIIbI, MOATPYIIIbI MEPUOMUECKOI CUCTEMBI. S-, p-, 0-, f-31IeMeHTHI U HX pacrio-
JIOXKEHHE B CTPYKTYpe neproanyeckoi cuctembl. CoBpeMeHHas (GOpMYIHpPOBKa NEPUOTUIECKO-
ro 3akoHa. JIMHHO- U KOPOTKOIEPUOJHBIN BapUaHThl epuoANYecKoil cuctembl. MIx ocoOeHHO-
cTH. PacnosnokeHue B HUX METAIJIOB U HEMETAJUIOB. 3HAUEHUE NIEPUOANYECKOTO 3aKOHA JUISl XU-
MUH.
CBolicTBa aTOMOB 3JIEMEHTOB (TMOTEHIMAJI MOHU3ALIUH, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTpHUILIa-
TETHLHOCTh, paauychl BaHn-nep-Baanbca), o0mme XuMIU4YeCKne CBOMCTBA DJIEMEHTOB U UX COEIH-
HEHUIl ¥ NEPUOANYECKUN XapaKTep UX U3MEHEHUS.
Pa3nen 3.PeakunoHHasi ciocOOHOCTH BelleCTB. XMMHYECKas CBA3b
[TonsiTe 0 XMMHUYECKOM CBA3U. THIIBI XMMHUYECKUX CBSI3€H: KOBAJIEHTHAs, NOHHASI, METAJUINYE-
CKasi, BOLOPOJHasl.
XapaKTepUCTUKU CBA3CH: IEKTPUUECKUE AUIOJIbHBIE MOMEHTHI, 3()(heKTUBHBIE 3apsabl aTOMOB,
CTEIIEHb HOHHOCTH, HANIPABJICHHOCTh M HACBHIILIEHHOCTD, YHEPTUS U UTMHA CBSA3H.



MeTto/1 BaJIeHTHBIX CBSI3¢ U OCOOCHHOCTH HCIIONB3YEMOW B HEM BOJHOBOW (pYHKIMHU, G- U T-
cBs3U. Tunsl rubpuaM3auu aTOMHBIX OpOuTasell U reomeTpus MoJekyl. HemoneneHnusie snek-
TPOHHBIE APl MOJIEKYIL.

MeTtoa MoJIeKyISIpHBIX opOHTaneil 1 0COOEHHOCTH HCIOIb3yeMON B HEM BOJHOBOM (DYHKLHUU.
Cas3pIBatoIMe U paspbIXJIAIONINE MOJIEKYJISIpHbIE opOuTanu. VX 3aronHeHue 31eKTpoHamMHu, 110-
PANOK M 3Heprus cBsizeid. CBsA3M B IByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJIaX.

[IpuMeHeHHE TEOPUH XUMUYECKOH CBSI3U B XUMHUH U OMOJIOTHU. DHEPIrUs KOBAICHTHBIX CBS3EH U
SHEpPreTHKa XUMHMYECKUX peakuuid. I'eomerpusst mosekyn. KapkacHble M IpOCTpaHCTBEHHBIE
n300pakeHust MoJieKysl. [ MOKOCTh OMOMOJIEKY KaK pe3ysibTaT CBOOOIHOTO BpAIlleHUs] BOKPYT G-
cBszeil. BzaumoneiictBue OMOMOJIEKyYI ¢ BOJIOI Kak cielcTBUE 00pa3oBaHUs BOJOPOAHBIX CBs-
3¢ ¥ B3aMMOJIECHUCTBHSI IUIIOJIEN BOJBI C aTOMAaMM, UMEIOIIMMU 3HAYNUTEIIbHBIC 3apsbl.

Pa3znen 4. Xumudeckasi KuHeTHKa. CKOPOCTh XMMHUYECKHX PeaKUMid M1 MeTOAbI ee peryJiu-
poBaHus.

[TonsiTie 0 ckOopocTH XUMHUYECKON peakiuu. VcTuHHas (MrHOBeHHas!) CKOpocTh peakuuu. Oc-
HOBHBIE (DAKTOPBI, BIUSIONIMNE HA CKOPOCTh PEAaKIMH. XMMHUYECKas peaklnus Kak IO0CiIeqoBa-
TEJIBbHOCTh 3JIEMEHTAPHBIX CTAJIUN. 3aKOH ACHCTBYIOIIMX MAacC — OCHOBHOM 3aKOH XUMHYECKOU
KUHETUKY JUIS DJIEMEHTApHOM cTaini. KoHCTaHTa CKOPOCTH peakivu.

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

MerTo/ibl peryampoBaHusi CKOPOCTH XMMHYECKON PEAKIIUU.

3HaueHUEe XUMHUYECKOW TePMOJUHAMUKUA M KMHETUKU B XUMHUU, OMOJIOTUU U CENBCKOM XO3si-
CTBE.

Pa3nen 5. Xumuueckoe u ¢pa3zoBoe paBHOBecHe.

OO6patumbie 1 HEOOPATUMBIE XUMHUECKHUE MPOIECChl. XUMHYECKOE U (pa30BOE paBHOBECUE. XHU-
MHUYECKOE pPaBHOBECHE KaK Pe3yjbTaT CaMONPOU3BOJIBHOTO MPOTEKAHHS OOpaTUMOM peakiuu.
JluHamuueckuil XapakTep XMMHUYECKOro paBHOBecus. 3akoH jAeicTByrounmx macc. Koncranta
paBHOBecHs. CMelLEHNE PAaBHOBECHUS NPU W3MEHEHUHM KOHILIEHTPALMM, TEMIEpATypbl U JaBlle-
Hud. [Ipuanun Jle-Illatense. IIporao3upoBanue HanpasiaeHus peakuuil. Pons XuMudyeckux pas-
HOBECUU B IIPUPOJIE.

Pa3nes 6. JHepreTuka XuMHU4eCKHX MPOLECCOB.

CocrosHHE BeleCcTBa; TeMIlepaTypa M JaBICHHE KakK NapaMmeTpshl, ONPEIEIAIOIINE COCTOSHUE
BEILIECTBA.

OHTaNbNUs Kak (YHKIUS COCTOSIHMS BEILECTBA, KaK Mepa 3allaceHHOM BEIECTBOM JHEPIHH.
DneKTpoHHas, KojeOaTenbHasl, BpallaTelbHas M MOCTYyNAaTeIbHasi COCTABISIONINE SHTAJBIINU.
CBsI3b HTAJIBIINU U TEIUIOEMKOCTH. DHTAJIBIMS U TETJIOBOM 2P ekt peakuuu. Beruncnenue 3H-
TaJbIMM PEAKUUU IO 3HAYEHUSM SHTaJbIUN 00pa30oBaHMs NMPOJYKTOB M PEareHTOB pPEaKIIMU.
3axoH ['ecca.

CBobOonHas SHEPTHUs I'nG6ca KaK byHKIUSA COCTOSIHMS BEILIECTBA.
AG peakinuu Kak MpUYUHA TMPOTEKAHUS CaMOIPOU3BONIBHBIX peakimid. CBsizb AG peakiuu ¢
KOHCTaHTOW paBHOBeCHsI peakinu. Berancnenne AG peakiiuu mo 3Ha4eHUSIM CBOOOTHBIX dHEP-
ruif 00pa3oBaHuUs MPOIYKTOB M PEAreHTOB PEaKIUH.

OHTponus. BepoSITHOCTE MaKpOCOCTOSIHUSA KaK YHCIO MHUKPOCOCTOSTHUM MPH 33IaHHOW SHTalb-
MU, DHTPONUS KaK MEpa BEPOSITHOCTH MaKpPOCOCTOSIHMS. BpIUMCIIEHNE SHTPONUHN PEAKIMH 110
SHTPOIHSM NPOAYKTOB M PEAreHTOB peakUHH. BTOpON 3aKOH TEpMOJMHAMHUKH Kak KpHUTEpUM
HANPaBIEHUSI XUMHYECKONW pEaKIMu. DHTAJIbIUHHBIA W SHTPONMUNHBIA BKJIAJIbl B CBOOOTHYIO
SHEPTHUIO0 peakuuu. X oTHOCUTENbHAS POJlb.

IIpuMeHeHHe U 3HAYEHHE DHEPreTUKU XUMHUYECKUX peakuui. [IporHosupoBaHue HampasiIcHUS
peakiuii. BosmoskHOCTH pacyera u mpuOIMKeHHbIX olleHOK AG peaknuii. DHepreTrka GHOCHH-
Te3a U CUHTE3a HEYCTOMYUBBIX COCIUHEHUN.

Pa3nesn 7. XumMHu4ecKHe CHCTEMbI: PACTBOPbI, IMCIIEPCHbIE CUCTEMBI.

PactBops! u ux npupona. Ilpuannsl o6pazoBanust pacTBopoB. [Ipupoaa MeKMOTIEKYISPHBIX CUIT



B pactBopax. CriocoObl BBIpaKEeHHUsI KOHIIEHTPALUU PAacTBOPOB. M iealibHbIE U HEHIeATbHbBIE pac-
TBOPBI.

ONEKTPOIUTHl U HEBJEKTPOIUTHI. Teopus 3JIEKTPOIUTHUECKON auccouuanuu. Jucconuanus
JJIEKTPOJIUTOB B BOJAHBIX pacTtBopax. ['maparanus (conpBartaiusi) uoHOB. CTENeHb U CTYNEHU
mucconanui. CuiibHBIC U cliabble 31eKTponuThl. KoHcTanTa nucconuanuu U (GakTopsl, BIHs-
foiue Ha Hee. Monnbie peakuuu. [IponsBenenre pacTBOPUMOCTH. 3HAYECHUE CHIIBHBIX U CIIA0BIX
AJIEKTPOJINTOB. PacTBOPBI HEANIEKTPOJIUTOB U UX CBOMCTBA.

Huccomnmamnus Boabsl. MoHHOe mpowm3BeneHue Bojbl. Bomoponmsbeiii mokaszatenbs (pH) u ero
BIMSHUE HA XOJ TEXHOJOTMYECKUX IpoueccoB. Ero m3mepenue u 3HaueHue. KuciorHo-
OCHOBHBIE CBOMCTBa pPAacTBOPOB 3JEKTPOIUTOB. Jluccoumanus amdonutoB. Bona, kak
pacTBOpUTENb. 3HAYEHUE BOJBI JUIsl TEXHUYECKUX IpoueccoB. Bogomoaroroska. I'mapatsl.
Kpucramnoruapatel. ConbBaTbl. 3HaYeHHE PACTBOPOB B XUMHUH, OWOJIOTUH, TEXHUKE U OBITY.
I'mppomus coneit. Koncranta u creneHb ruaponusa. Mx 3aBUCHMOCTB OT TEMIIEPATypHI,
KOHIEHTpauuu U mnpuposl coneil. [lonarue o OydepHbix pacTBopax. /lucnepcHble CUCTEMBI.
Crtpoenue, Knaccu(PUKAIUSI ¥ CBOWCTBA JUCIICPCHBIX CHCTEM.

Pa3zgen 8. KommiekcHbIe coeqMHEHHUS.

CocraB u cTpoeHHe KOMIUIEKCHBIX coennHeHuil. Koopnunanuonnas teopust Bepuepa. Ilpupona
XMMUYECKHUX CBSI3€d B KOMIUIEKCHBIX CO€IMHEHMsIX. /[ucconumanus U ycTOMYMBOCTh KOMILIEKC-
HbIX coelrHeHuM. KoHCTaHTa yCTOMYMBOCTH M KOHCTaHTAa HECTOMKOCTH KOMIUIEKCHBIX COEIH-
HeHuil. MIX HoMeHKaTypa. 3HaueHHe KOMILJIEKCHBIX coelMHeHui. Xnopodusui, reMuH, pepMeH-
THI - IPUPOJIHBIE KOMIUJICKCHBIE COSTUHEHUS.

3HavYeHHE KOMIUIEKCHBIX COCIMHCHHH B OMOXMMHHU KJIeTKA. HoBOoe HampaBieHHE B XUMHH —
OMOHEOpraHNnYecKast XUMHUsI.

Pa3zgen 9. OKucINTEIbHO-BOCCTAHOBHTEIbLHBIE CBOMCTBA BEIECTB.

.BajleHTHOCTh M CTENeHb OKWCIEHUsS 3JIEMEHTOB. [IpaBuiia HaXOXIEHUSI CTETICHH OKUCIICHUS
saeMeHTOB.  OKHUCIUTEhbHO-BOCCTAHOBUTEILHEIC CBONCTBA DJIEMEHTOB M HX COCIUHCHHIA.
OKHUCIUTENN U BOCCTAHOBUTENU. THIBI OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuidi. CocTaB-
JieHue uX ypaBHEeHUU. DaKTOPBI, BIUAIONINE HA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
OKHCIUTEIFHO-BOCCTAHOBUTEIBHEIC SKBHBAJICHTEI.

3HauYeHHE OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN B MIPUPO/IE.

Pa3znen 10. DaekTpoxuMmnyeckne CHCTEMBI.

[TonsiTue 00 HSNEKTPOAHBIX MOTEHIMANAX MU JJIEKTPOXMMHUYECKUX cuctemax. OmpeneneHue
HaIpaBJIeHUs U TITyOUHBI TPOTEKAHUSI OKUCITUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN C TIOMOIIIBIO
OKHCIUTEIbHO-BOCCTAHOBUTEIBbHBIX MOTEHIUATIOB. DJIEKTPOJIN3.

Paznen 11. HemeTanasl 4 UX coeIMHEHUS

CBoeoOpa3zue cTpoeHus aToMa BOAOPO/a, (PM3HUUECKUX U XUMUYECKUX CBOMCTB 3TOTO dJIEMEHTA.
N3otonsl Bogopoaa. 3HaueHre BOIOPO/Ia Kak HanboJiee paclipoCTpaHEHHOTO dieMeHTa Beenen-
HOIA.

Bonopoanas cBsi3b, ee 3HaYCHUE B IPUPOJIE.

bunapnsie coequHeHUs BOAOPOJA C JJIEKTPOOTPULIATENIbHBIMU 3JIEMEHTAMU, MX TOBEJCHHE B
BOJHBIX pacTBOpax. [ uapararus mpoToHa.

Bonoponconepxainiyie opraHMuecKiue COECIUHEHHsI KaK OCHOBHBIE KOMIIOHEHTBI JKMBOTO BEIlle-
ctBa. Posb BO/IBI Kak cpemooOpasyromniero BenecTa KieTku. Boga B cebCKOM XO03sCTBE. DKO-
JIOTHUYECKHE aCIIEKThI BOAOIOIL30BAHU.

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

["asorensl U MX COEMUWHEHUS. DJICKTPOHHOE CTPOCHHE aTOMOB TaJIOTEHOB M 3aKOHOMEPHOCTHU
W3MEHEHUsI CBOMCTB TaJIOT€HOB B MOArpynmne. XJOpOBOAOPOJ, XJIOPOBOAOPOJHAs (COJsHAs)
kuciota. COeNMHEHHSI C TIOJOXHUTEIBbHBIMUA CTETICHSIMU OKHCJICHUS XJIOpa, MX XHUMHUYECKHE
cBoiicTBa. OcoOEHHOCTH XJIOpa Kak OMOTreHHOro »jeMeHTa. Poib Xiopa B KieTke; (Top Kak
OMOJIOTHYECKH HEOOXOIUMBIH DJIEMEHT U KaK JIEMEHT — 3arps3HUTENh OKPYKAIOMIEH CpeIbl.
Kucnopoa. Aromnas xapakrepuctuka. OCOOCHHOCTH CTPYKTYpPBI MOJEKYJ KHCIOpOAa. 3Haue-



HHUE KUCIIOPOJIa, KaK OCHOBHOT'O 3JIEMEHTA 3eMHOM KOpbl. MHOr00oOpas3ue coeMHEeHU KHUCIOpO-
na. O3on. [lepokcuapl. Dxoorudeckast pojb KUCIOpoa U 030Ha aTMOC(hEpHI.

Cepa. OcobeHHOCTH XUMHUYECKUX CBsizel cepbl. [ uapuasl u okcuabl cepbl. Cynbhuabl U MoIu-
cynbuasl cepbl. CepHUCTas1, cepHasi U THOCEPHAsk KUCIOTHI.

CynbduTsl, cynbdarel © THOCYIb(GATHL. 3HAYCHHE COCTUHEHHI cephbl. DKOJIOTHUECKH OIAaCcHBIC
COEIMHEHUS CEPBI.

A3zor B npupozae. AtoMmHas xapakrepuctuka. Ilonyuenue n npumenenue azora. CoenvHeHuUs
a30Ta ¢ BOJOPOAOM M KuciopogoMm. llomydyenre cBoiicTBa mnpuMeHEHUE. AMMOHUNHBIE COJIU.
MoueBuHa. A3otucTas U a30THas KUCA0Thl. Hutputel 1 HUTpathl. [IpnunHbl HEycTONYMBOCTU
coenuHeHui azora. Ocoboe 3HaueHne a3oTa kak OuoreHHoro snementa. ®ocdop. Ero aromuas
xapakrepuctuka. Coenunenus pocopa ¢ kucmopoaom u Bogopoaom. Dochuasl. Pochopucras
kuciota. Mera-, opTo-, moJiu- u nupodocdopHbie KUCIOTH. Ux 3HaueHue. @ocduts u docda-
Thl. buorennoe 3nauenue pocdopa. KpyroBopot azora u docdopa B mpupose.

Yrnepon B npupojie. XapakTepuctuka aroma. OcCOOEHHOCTH XMMUYECKUX CBSI3€H yriepoia u ux
poiib. CoeMHEHMs! yIiiepoia Kak OCHOBA I TOILIMBA U MoauMepoB. OKCHUIbI aTOMa yriepoja.
Oxonorudeckoe 3Hadenre CO2 B atMmocdepe (mapHUKOBBIN 3¢ (dekT). YroabHas KUCIOTa U Kap-
OOHaTBI, UX 0COOEHHOCTH. bruorenHoe 3HaueHue yriepoaa. KpyroBopot yriepoaa B mpupoe.
KpemHuuii B npupojie, B )KUBOTHBIX OopranusmMax. Okcuabl kpeMHus. KpeMHHeBble KHCIIOThI, CH-
JIMKAThI, UX MpuMeHeHne. KpeMHuii, Kak mouBooOpa3yromuii 3JIeMEHT.

Paszgea 12. Mera/LIbl M X COeTUHECHUA.

Merammueckas cBsa3b. HaTpuil u kanmii B npupoe. XapakTepucTUKa aroMoB. Posib Hatpus u
Kanusi B OMOXMMHUU PACTCHHMM U >KMBOTHBIX. ['Maparanys KaTHOHOB IEJIOYHBIX METaUIOB H
KPYroBOpOT HaTpusi M Kaimus B mpupone. Cdepsl MpUMEHEHHsI COSTUHCHUN HATPHs U KaJus.
Marnuii. Ero copep:kaHue B pacTUTENbHBIX M KMBOTHBIX opraHuzmax. OKCuI, THMAPOKCUI U
conmu MmarHus. Mx 3nHauenuwe. Mon marnua u xnopoduiui. Kanmpuuil. buonoruueckas poib
KaJIbLIMsL U ero coenuHeHuil. Colm MarHusi M KalblUs U KECTKOCTh MPUPOAHBIX BOJA. Mepbl
JKECTKOCTH BOJBI.

AnroMUHHR. ATIOMMHUH, KaKk KOMILIEKCOOOpa3oBaTeslb U NOYBOOOpa3yrouuil anement. AMgo-
TEpHbIE CBOMCTBA aJTFOMUHHS.

D - snemeHTHI - mepexojHble MeTabl. VX XapakTepHas 0COOEHHOCTh: NEpeMeHHasl CTeNEHb
OKHCJIEHHS, 00pa30BaHie KOMITJIEKCHBIX COCMHEHHH.

Menb. Cepebpo. Menns B mectuniniax. bakrepuiiuinesie cBoCTBa cepedpa.

Menpb 1 cepeOpo Kak KOMILIEKCOOOpa30BaTeu.

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

Xpom. XpoMUThL. XpoMaThl U OMXPOMAThl KaK BOCCTAHOBUTENIN U OKUCIIUTEIH.

Mapranen. MaHrasatsl 1 nepMaHIraHaThI.

Kenezo. Ponp xene3a B )KM3HM OpPraHuW3MOB. ['eMOrnoOuH. DIEKTpOXMMHUYECKas KOppo3us U
MeTo/bl 0OpBOBI ¢ HEell. 3ammTa MeTamioB OT KOppo3uH. KaToHoe 1 aHOJHOE TTOKPBITHSL.
OcHOBHbBIE XUMUYECKHE OCOOCHHOCTH JJTAHTAHOUJOB U AKTHHOH/IOB.

MeTaniabl-MUKPO371€MEHThI. TOKCHYHOCTh TSKEIIBIX METAJUIOB.

Pa3nes 13. Xumuyeckasi HICHTHPUKALMA: KAYECTBEHHbI W KOJIHYeCTBECHHBIN aHAJIM3

IIpeamer m 3aauM aHATUTUYECKOM XUMHH. POJIb aHATUTUYECKOM XHWMHH B IPOU3BOJACTBEHHBIX
Ipoleccax, B KOHTpOJIe KauecTBa MPOAYKLUH, B OXpaHe okpyxkaromien cpenbl. [lonstue o ITIK.
KauecTBeHHbINt U KonMuecTBeHHbIH aHanu3. VX 3HaueHue. XuMu4eckue U (QU3UKO — XUMUYe-
CKHE€ (MHCTPYMEHTAJIBHBIE) METOJbl aHanu3a. VIX TOYHOCTb M YyBCTBUTEJIBHOCTH. [IpnHIUIBI
BbIOOpA METO/1a aHAJIN3A.

Ananutndeckue peakuuu. TpeOoBaHHS K HUM, UyBCTBUTEIBHOCTh M CEIEKTHBHOCTb. XapakKTe-
PHUCTHKA IMOJHOTHI MPOTEKaHUs Peakuy 10 KOHCTaHTe paBHOBecusi. OCHOBHasl U MOOOYHbIE pe-
aKIWHU.

AHanuTndeckue curiaisl. FIX ocOOEHHOCTH 11 pa3IMYHbIX METOJI0B aHAJIN3A.

OrneHka NpaBUWJIBHOCTH PE3YJIbTaTOB aHAJIU30B.



BocnpousBogumocts n3mepenuil. CiaydaiiHble ¥ CHCTEMAaTHYECKHE MOIPEUIHOCTH HM3MEPEHUI.
Wx BbIsIBIEHUWE, ycTpaHEeHHWE W ydeT. AOCOIOTHBIC W cUcTeMarhuyeckue omuoku. U3 pazmep-
HocTh. Ormpenenenue rpaHul] pazdpoca U3MEpEeHUH M CTaHIAPTHOrO OTKJIOHEeHUs. [Ipomaxu
(rpyObie ommbku ). Kpurepun ux ydera. 3nadamue nudpsl. X yd4eT B OLIGHKE TOYHOCTH pe-
3yJbTaTOB aHAJIMU3A.
CrniocoOblI pa3enenus, BbIICICHNUS U KOHIICHTPUPOBAHUS BEIIECTB.
Paznenenue, BolieICHUE U KOHLIEHTPUPOBAHUE JIEMEHTOB C IIOMOLIBIO OCAXICHMS UX TPYIHO-
PacTBOPUMBIX COEIMHEHUM. [ pyIIIIOBBIE U CEIEKTUBHBIE PEareHTHI.
Xpomarorpadus. Ee cymHocts U pazHoBUAHOCTH. [lokazarenn xpomarorpaguueckoro passie-
nenus. Ciiydau IpUMEHEHHUS.

XUMHYECKUE METO/IbI UACHTU(UKAINH. | paBUMETpUYECKHIA aHATTU3.

CymaocTh MeTona. TpeboBaHus, MPEabsIBISIEMBIE K OCAKIaeMOI U BecOBOM (opmam. YciioBus
KOJIMYECTBEHHOTO OCAXK/ICHUS TPYIHOPACTBOPUMBIX BewlecTB. [locmenoBaTenbHOCTh onepanuii u
npreMbl 00pabOTKH 0CAAKOB, IPOMBIBAHHE OCAIKOB, BEIOOP IPOMBIBHOW YKUIKOCTH, IEKaHTAIIHS
U (pUIbTpOBaHUE, BAPUAHTHI U TEXHHUKA 3THUX Omepaiuil. BeicymmBaHue U B3BEIIMBAHHE OCAJ-
KOB.

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

TutpumeTpruecKuil aHanus.

CymHnocts Merona. Ilpsmoe u oOpaTHOe TUTpOBaHME, TUTPOBAHUE 3aMec-TUTENs. MeTOobl TUT-
pUMETpUYEeCKOro aHaiu3a. TpeOoBaHUS, MPEnbsABIsSEMble K PEaKUUsM B TUTPUMETPUUYECKOM
aHainze. M3mepurenpHas nocyna. CrocoObl BBIpaKEHUSI COCTaBa PacTBOPOB U BBIYMCIIEHUE B
Pa3IMYHBIX METOJAX TUTPUMETPUUYECKOro aHain3a. Tutpoanue. Touka 3KBUBAJIGHTHOCTU U KO-
HEYHas TOYKa TUTPOBAHUSI.

CrangapTHble M CTaHIApTU3UPOBAHHBIE PAcTBOpHI. llepBUuHBIE CcTaHAApTHI U TpeOOBaHUS,
npexbsBiasieMble K HUM. PukcaHanbl. BropuuHsle (CTaHIapTU3UPOBaHHBIE) pacTBOPHL. TOUYHOCTH
TUTPUMETPUUECKOT0 aHaJIN3a. VICTOUHMKH MTOTPEIIHOCTEN.

KucinoTHO-OCHOBHOE TUTPOBAHUE.

CymHocTts MeTona. IlepBuuHbIE CTaHIAPTHI Ul pacTBOPOB KHUCIOT M mienouyed. CraHgapTusa-
L1l paCTBOPOB KHUCIIOT U IIe04el. Touka HEUTPaIbHOCTH, TOYKA SKBUBAJICHTHOCTH U KOHEYHAs
TOYKa TUTpOBaHMs. Beruncienue pH B pa3nnyHble MOMEHTHI TATPOBAHUS U IIOCTPOEHUE KPUBBIX
TUTPOBAHUS CHJIbHBIX U CJIa0BIX KUCIOT U OCHOBaHMH.

Posib MHAMKATOPOB B METOJE KUCIOTHO-OCHOBHOTO TUTpOBaHUA. Teopust nHaukaTopos. HTep-
BaJI Iepexoja OKpacku uHaukaropa. [lokasaTenp TUTpoBaHUS MHIMKAaTOpa. PacnpocTpaHeHHbIE
UHIUKaTOpbl. BeIOOp MHAMKaTOpa Ui yCTAaHOBJIEHHUS KOHEYHOM TOYKM TUTpOoBaHUs. OMmMOKH
TUTPOBAHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.

MeTtoapl aHanmu3a: nepMaHraHaTOMETpPHsl, HOJOMEeTpHs, AuXpoMaToMeTpus. IHIuKaTopsl, mpu-
MEHsIEMbI€ B OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX METO/aX: CleUUu(pUIEeCKue U OKUCIUTEIbHO-
BOCCTaHOBUTEJbHBIE.

[Tepmanranaromerpus. OOmias xapakrepucTuka MeToza. [Ipurorosienue pactBopa nepMaHra-
HaTa Kanus. IlepBuunble ctanapTsl. CTaHapTH3ALMs pacTBOpA NepMaHraHaTa Kamms. Mogo-
metpus. [lepBuunbie crangaptel. CTangapTu3anus pactBopa Tuocynbdara. Kpaxman xak unau-
KaTop.

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

[TorenunomeTpus (MOHOMETPHS).

CBs13p MeXy DJIEKTPOJABMKYIIEH CHJION M aKTUBHOCTHIO MOTEHLHUAI-ONPENESIONIMX HOHOB
pactBopa. MHaUKaTOpHBIE 31EKTPOABI M 3JEKTPOJibl cpaBHEHUS. CTEKIISIHHBINA, HOHOCEIEKTHB-
HBIE, TUIATUHOBBIN JIEKTPOABI, 00JACTH UX YCTOMYMBBIX MOKa3aHWH. AHAIUTHUYECKUI CUTHAI B
MOTEHLIUOMETPUH.



[Tpsmas noreHomeTpus (MoHoMeTpusi). HazHauenue, obnacts npumenenus. IloreHuuomerpu-
yeckoe u3Mepenue pH, mpuMeHseMble 31eKTpoAbl, YCIOBUS MpoBeAeHUs n3MepeHuii. TouHOCTh
n3mepenuii. [loreHnnomMerpudyeckoe U3MEpEeHUEe KOHLEHTPAUUi Kalus, HUTPAT-UOHA, XJIOPUA-
MOHA C IOMOIIbIO HOHOCENEKTUBHBIX AIEKTPOIOB.

[Torenunomerpuyeckoe TutpoBanue. HazHauenue u ycnoBus nposeneHus. Kpusble noTeHIuo-
METPUYECKOTO THUTPOBAHUS C HCIIOJIB30BAHMEM peakUuid HeWTpaau3aluu, OKHUCICHHS-
BOCCTaHOBJICHUS, KOMIUIEKCOOOpa3oBaHus U ocaxkaeHus. CriocoObl HaXOXKICHNUs KOHEYHOW TOY-
KU TUTPOBAHUSA.

AGcopburoHHas GOTOMETPHSI.

3akoHBI TIOTJIONICHHS cBeTa (3akoH byrepa—IJlambepra— bepa). Onrrueckasi MIOTHOCTh, MO-
JspHBIA K03 duumeHT nornomeHus. CrnekrpoGoTomMeTpusi U KOJOPUMETPHUs, X 0COOEHHOCTH.
[TpuHuMNUaIbHBIE CXEMBbl YCTPOMCTBA criekTpodoTomeTpa U porokomopumeTpa. CriocoObl Mo-
HOXpoMmartu3anuu cBera. OCHOBBI CIEKTPO(HOTOMETPHUYECKOTO aHaIM3a PacTBOPOB. UyBCTBH-
TenbHOCTh MeToAa. CrocoObl onpeneneHus] KOHLIEHTPAalMU BellecTBa — rpaduyeckue U pac-
yetHbie. O0IaCTH MPUMEHEHUS CTIEKTPO(YOTOMETPHH U KOJIOPHUMETPHH.

5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

Bup y4yeOHoii paboThI Oo0pa3oBaTte/ibHbIE TEXHOJOTHHU
Jlexunn OJNEeKTPOHHbIE MaTepHasbl, UCIOJIb30BAaHUE MYJIbTHUMEIUN-
HBIX CPEJICTB, pa3aTOuHbId MaTepHa
JlaGopatopHbie paboThI BrinonHeHue omneIToB, 00CYKIE€HUE U aHAIU3 UX Pe3yJibTa-

TOB, HAlMCAaHWE YPAaBHEHUN peakIuii, TECTUPOBAHUE, BBIMOIHE-
HUE€ TPYIIOBBIX ayJUTOPHBIX 3aJaHUM, WHIWBHUIYyaJIbHBIE J10-
KJIaJIbI

CamocTosTelIbHBIE pa6OTLI 38.H_II/ITa U TIPE3CHTalusd pe3yJIbTAaTOB CaMOCTOSITEIIbHOM
MOATOTOBKH 1 MICCIICAOBAHNI Ha 3aHITUIX

6. OnleHoYHbBIE CpPeACTBA TUCHUILTHHBI (MOTYJIS)
6.1 IlacnopT poHIa OLIEHOYHBIX CPEACTB MO AUCHUILIUHE «XUMUS He-
OpPraHuYecKasi U AHAJIUTHYECKASD)

Konx koHTpoO- O1EeHOYHOE CPEeICTBO
Ne KonTponupyemsle paznensl .
TUpyeMon KOJI-
n/m (TeMbI) JUCIUIINHBI HaVMEHOBAaHUE
KOMIIETCHIINH BO
OCHOBHBIE MOHATUS U VK-1; OIIK-1 | TecroBble 3a0aHUs 20
1 3aKOHBI XHMHH. OKBUBa- Tewmbl pehepaToB 2
JICHT. Bormpocs! it a3x3amena 5
Crpoenue atoma. [lepuoanue- VYK-1; OIIK-1 | TectoBble 3anaHus 10
9 CKMI 3aKOH U IEPUOINYECKAS Temsl pedepaToB 8
CUCTEMa XUMHUYECKHX DIIEMEH-
Bompocs! st 3x3amena 4
TOB.
Peaxknmonnas cmocooHocts Be- | YK-1; OIIK-1 | TecroBsle 3amanus 10
3 MIECTB. XMMHUECKas CBSI3b TeMbl pe(bepaTQB 4
Bonpocsr muis sk3ameHa 5
Xumnueckas kunetuka. Cko- VK-1; OIIK-1 | TecroBble 3agaHus 16
4 POCTE XUMHYCCKUX peaKHI/Iﬁ n TeMbl pe(l)epaTOB 6
METO/IbI €€ PEeTyTUPOBAHUS.
Bormpocs! mist sx3amena 5
5 Xumuyeckoe U (a3oBoe paBHO- VK-1; OIIK-1 | TectoBsle 3ananus 5
BECHeE.
Tems! pedepaToB 2




Bonpocs! aiist 3x3amena 4
DHepreTuka XUMUYECKHUX MPO- VK-1; OIIK-1 | TecroBsie 3ananust 2
6 Lieccos. Temsbl peepaTon
Bomnpocs! 11 sxk3aMeHa 3
XUMUYECKUE CUCTEMBI: VK-1; OIIK-1 | TecroBsle 3a1aHus 25
7 PacTBOPBI, TUCTICPCHBIE CUCTE- Temsl pedepaton 10
MBEL.
Bomnpocs! 11 sx3aMeHa 8
Kommiuekcnble coeaunenus. | YK-1; OIIK-1 | TecroBele 3aganug 10
8 Temsbl peepaToB 4
Bomnpocs! 11 sxk3aMeHa 6
OKHUCIATEIHLHO- VK-1; OIIK-1 | TectoBble 3aaHus 20
9 BOCCTAHOBHUTENLHBIE CBOMCTBA Tembl pedepatos 11
BEILIECTB.
Bormpocsl 1u1st 5x3ameHa 7
DJIEKTPOXUMUYECKUE CUCTEMBI. VK-1; OIIK-1 | TecroBble 3a0aHUs 10
10
Tewmsbl pedepaToB 3
Bormpocs! 1uist 5x3ameHa 3
OO0mue cBoiicTBa HEMETAIIOB VK-1; OIIK-1 | TecroBhle 3aqaHus 33
11 Temsbl peheparon 9
Bormpocs! 1u1st 5x3ameHa 3
OO0mue cBoiicTBa METAIOB. VK-1; OIIK-1 | TecTroBhIle 3aqaHUs 35
12 Tewmbl pedepaton 6
Bormpocs! st sx3amena 12
XuMuyeckast HACHTUDUKAIIHS: VK-1; OIIK-1 | TecroBble 3a0aHUs 88
13 KA4ECTBEHHBIM W KOJIMYECTBEH- Tewmbl pedepaTon 5
HBIN aHAJTH3. Bormpoce! a71st 5k3ameHa 15
duznyeckue 1 PU3NKo- VK-1; OIIK-1 | TecroBble 3a0aHUS 12
14 XUMHUYECKHE METO/Abl aHaJIn3a TeMbl pe(bepaTOB
BEIIIECTB.
m Bomnpocsr i sx3ameHa 8

6.2. IlepeyeHb BONPOCOB /ISl IK3aMEHAa
1. MecTo XMMHH B LIEJIOM U HEOPTaHUYECKOW XUMHUH B YACTHOCTHU CPEIU €CTECTBEHHO - HAYYHBIX
mucoumnH. YK-1; OITK-1
2. Ponb XuMH3aIMK B Pa3BUTHUU MPOU3BOJUTEIBHBIX CHII CeNbCKOro xo3siicTra. YK-1; OITK-1
3. Heopranuyeckue BelecTBa, UCIOIb3YEMbIE B CEIbCKOXO3SMCTBEHHOM MTPOU3BO/ICTBE: MUHE-
panbHbIe YIOOpEHUs, MEeCTULU/bI, TepOULIUAbI, TECUKAHTHI, Ae(OIMaHTbl, KOPMOBBIE J100aBKH,
XUMHUYECKHe KoHcepBaHThl U MenuopanThl. YK-1; OITK-1
4. Vcnonb30oBaHNEe XMMUYECKUX MOHITHHA, 3aKOHOB U METOJOB HCCIIEN0BAHUS B CEIbCKOXO03sMi-
CTBEHHBIX U Ononornyeckux Haykax. YK-1; OIIK-1
5. DKkoznoruyeckasl OacCHOCTb HETPAMOTHOTO IMTPUMEHEHUS XUMHUYECKUX MPOJYKTOB B CEIBCKOM
xoasiictBe. YK-1; OIIK-1
6. Crexnomerpuyeckre UHACKCH U K03 dumeHTsl. Mojb, MoIIpHas Macca, XUMUUYECKHH JK-
BHUBAJICHT, (DAKTOP SKBUBAJICHTHOCTH, MOJIsIpHAs Macca 3kBuBasieHTa. YK-1; OIIK-1
7. OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAHEHUSI MacChl U PHEPTUH, 3aKOH KPAaTHBIX OTHOILIECHUH,
3aKOH ITIOCTOSIHCTBA COCTaBa, 3aKOH DKBUBAJICHTOB, 3aKOH ABOTaJpo U CIEACTBUS U3 HETO, 3aKOH




npocThIx 00beMHBIX oTHOmeHnH. YK-1; OIIK-1

8. PacTBOpHBI Kak cMecH HOHHO- M MOJIEKYIISIpHO-ucniepcHoro ypoBHs YK-1; OITK-1.

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

10. IIpupoaa MEXMOJIEKYIISIPHBIX CHJI B pacTBopax: cuiibl Ban-nep-Baasnbca (opueHTalimoHHEbIe,
MHAYKIIMOHHBIE, TUCIIEPCUOHHBIE); HOH-IUIIOJIbHOE B3aUMOJIEHCTBUE, BOAOPOIHAs CBsA3b Y K-1;
OIIK-1

11. Coco6s! BelpaskeHust coctaBa pactBopoB YK-1; OIIK-1

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

13.Tuns! cunbHbIX A1ekTpoauTo YK-1; OITK-1

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

15. 3HaueHne pacTBOPOB CHIIBHBIX JIEKTPOJIMTOB B XUMHH, Ouosioruu, reoxumun YK-1; OITK-1
16. Tumnbl cnadbix 37eKTPOIUTOB. KOHCTAHTHI U CTENEHH JTUCCOLMALIUN CIIA0BIX 3JIEKTPOIUTOB
VYK-1; OIIK-1

17. KucnotHo-ocHoBHEIE cBoiicTBa BemiectB YK-1; OIIK-1

18. Bogopoanblii ¥ THAPOKCUIIbHBIN TTOKa3aTesn pacTBOpoB. CriocoObl M3MEPEHHS BOJOPOIHOTO
noka3arens YK-1; OIIK-1

19. Bydepnsbie pactBoper  YK-1; OIIK-1

20. Tunel rugponusa. Koncrantel u ctenenu ruapoiusa coiei YK-1; OINTK-1

21. 3HadueHWE PacTBOPOB CIAOBIX JICKTPOIUTOB B XUMuH, Orosoruu u reoxumun YK-1; OIMTK-1
22. Kommekcusele coequnenns YK-1; OIIK-1

23. YcToiM4MBOCTh KOMIUIEKCHBIX COEIMHEHUH B pacTBOpax. KoOHCTaHThI 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. OxucnurenpHO-BOCCTaHOBUTENbHBIE peakiuu YK-1; OIIK-1

27. OKUCIUTENHFHO-BOCCTAHOBUTENBbHBIE (37IeKTpoAHbIe) moTeHIransl YK-1; OITK-1

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

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

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

31. 3akoH EeHCTBYIOMINX Macc — OCHOBHOM 3aKOH XMMHUYECKON KMHETUKH JUIsl 2JIEMEHTApHOM
craguu. KoncranTa ckopoctu peakuun YK-1; OITK-1

32. 3aBUCUMOCTH CKOPOCTU XUMUYECKON peakiuu oT Temneparypsl. [IpaBuno Baunt-I'odda.
VYpaBuenue Appenuyca. Karanus u pepmentst. YK-1; OIK-1.

34. 3HaueHHe XUMHYECKON KUHETUKH B XUMHUHU, OMOJIOTUH U celabckoM Xo3giictBe YK-1; OIIK-1
35. Xummnueckoe paBHOBECHE KaK pe3ysIbTaT CaMOIPOU3BOJILHOIO IPOTEKAHUS 0OpaTUMOIl pe-
aknnu YK-1; OIIK-1

36. 3akoH neicTByromux macc. Koncranra paBHosecust YK-1; OITK-1

37. CMelieHrEe paBHOBECHS IIPY U3MEHEHUHM KOHIEHTPAIUH, TEMIIEPATyphl U AaBieHus. [IpuH-
nun Jle-1latense. 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. BerurciaeHre SHTANBINN PEeaKIUK [0 3HAYSHUSIM SHTAIBIINN 00pa30BaHUs IPOAYKTOB U pea-
reHToB peakiuu. 3akoH ['ecca. YK-1; OIIK-1

42. Durpomnus. YK-1; OIIK-1

43. Bropoii 3aKk0H TepMOJIMHAMUKHU KaK KpUTEPH HallpaBieHus XumMuueckoit peakuuu YK-1;
OIIK-1

44. IlpuMeHeHre U 3HaUeHHe YHepreTuku xumudeckux peaknuit YK-1; OIIK-1

45. OcHOBHbIE IPUHIUIIBI KBAHTOBOM TEOPUM CTPOEHUS BEIIECTBA: IIPEICTABIEHUS O KOPILYCKY-
JISIPHO-BOJIHOBOM Jyajn3Me SIBJICHUM MUKpOMUPA, IPUHLIUIIE HEONIPEIETICHHOCTH, YPAaBHEHUN
HIpenunrepa, BOIHOBOM (yHKIMHU, aToMHOUM opoutanu YK-1; OIIK-1



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

47. DHepreTuyeckue ypoBHH u noaypoBHu atoma YK-1; OINK-1

48. [IpuHUHMIIBI 3aMI0THEHUS AIEKTPOHHBIX OpOUTAaiell aToMa B OCHOBHOM COCTOSIHUU: IPUHIUTI
[Taymu, npaBuiio Xynna YK-1; OIIK-1

49. ITocTpoeHue CTPyKTYpbl NEPUOIUUYECKON CUCTEMBI, UCXO/S U3 SHEPTeTUUECKOMU MOCIe10Ba-
TEJTHLHOCTH TOIypOBHEH MHOT03JIeMeHTHBIX aToMOB YK-1; OITK-1

50. ITousTue nepuona u ero popmuposanue mo npasmiam Kieukosckoro YK-1; OIIK-1

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

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

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

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

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

56. Tunsl cBsA3ei: KOBAJICHTHAs, HOHHAsI, MeTaJuTM4ecKas, BojgopoaHas YK-1; OITK-1

58. XapaKTepHCTUKH CBSI3EH: IIEKTPUICCKHIE TUTIOIBHBIC MOMECHTBI, 3 (EKTUBHEIC 3aps/IbI aTO-
MOB, CTEMIEHb MOHHOCTH, HAIIPABJIEHHOCTh U HACBIIIICHHOCTh, SHEPT U U JJIUHA CBSI3U

VYK-1; OIIK-159. Tunsl rubpuau3anuy aTOMHBIX OpOUTANIECH U TEOMETPHUS MOJIEKYIT

OK-7, OIIK-2

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

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

62. Boma B celIbCKOM X034icTBE. DKOJOTMYECKHE aclleKThl Bogononk3oBanusa YK-1; OIIK-1

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

64. Dnementsl ||A-noarpynmner YK-1; OINIK-1

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

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

67. Dnementsl VA-noarpynns! YK-1; OIIK-1

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

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

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

71. llepexomansie metamibsl YK-1; OTIK-1

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

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

74. Onextponus YK-1; OIIK-1

75. Xumnueckas uaentuduxamus YK-1; OIIK-1

76. IIpeamer 1 3aa4i aHATUTUYECKON XUMUU. PONlb aHATUTUYECKON XUMUU B MIPOU3BOJICTBEH-
HBIX TMpoIleccax, B KOHTPOJIE KadyecTBa MPOIYKIIUU, B OXpaHe OKpyxkaromiei cpeabl. [lorsTue o
ITIK YK-1; OIIK-1.

77. KauecTBeHHBIN U KOJIMYEeCTBEHHBIM aHann3. Mx 3uauenue YK-1; OIIK-1

78. Xumuueckue U GU3NKO — XUMUYecKre (MHCTpyMeHTaIbHbIe) MeTobl aHanmm3a YK-1; OITK-1
79. Xummueckue MeTo sl uaeHTuGuKanyn. I pasumerpuyeckuii anamms YK-1; OITK-1

80. Turpumerpuueckuii ananus YK-1; OIIK-1

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

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

83. Xpomarorpadus. Ee cymuocTs u pazHOBHAHOCTH. [lokazarenu xpomaTorpaduueckoro pas-
nenenust. Cnygan npumenenus. YK-1; OIIK-1

84.Ilorenmmomerpuueckoe TutpoBanue YK-1; OIIK-1

85. A6cop6umonnas poromerpus YK-1; OIIK-1

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



87. Ucnonb30BaHNe OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX TUCIUIUIMH B TIpodeccnoHalb-
HoM nestenpHOocTH YK-1; OIIK-1.
88. IIlpumeneHne METOI0B MaTEMAaTUUECKOT0 aHAJIM3a U MOJICJTUPOBAHUS, TEOPETHUECKOTO 1
aKcepuMeHTaIbHOTO nccnenoBanus YK-1; OIIK-1.

6.3. IlIkana OLEHOYHBIX CPEACTB

YpoBHH 0cBOe-
HHSI KOMIIETEH-
il

Kpurepun oueHuBanus

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

[IponBuHyTHII
(75-100 6ammoB)

«OmJjiH4HO»

3HaeT
- TIOJIHO TEOPETHUYECKUil Marepuain, KOTOpBIH
YMEET COOTHECTH C BO3MOXKHOCTSIMU TPAKTHU-
4ECKOIo PUMEHEHUS;

- OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUTUTMH B TPO(ECCHOHATBLHON AeATeNbHO-
CTH;

ymeer

- HHTErpUPOBATH 3HAHUS U3 Pa3HBIX Pa3ZIeiioB,
COCIMHSAS IOSICHCHHE 1 000CHOBaHUE,
-BBIIOJIHATh MPAKTUKO-OPUEHTUPOBAHHBIE U
CUTYallMOHHBIE 3aJaHHs, PEllaTh THIIOBBIC H
npodeccruoHaIbHO-HANpaBIEHHbIE 3a/1a4H,

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

- BECTH MPEIMETHYIO TUCKYCCHIO;

- MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCIUIUIMH B NMpoQeccruOoHaNbHON
JeSITebHOCTH;

-IPUMEHSATh METOJIbI MAaTEeMaTHYECKOTO aHAJIH-
32 U MOJEIUPOBAHUS, TEOPETHUECKOTO0 U JKC-
NEPUMEHTAIBHOTO HCCIIEJOBAHUS

BJajieeT

- CIIOCOOHOCTBIO K CaMOOpraHW3alMy U Camo-
00pa30BaHUIo;

- TEpMHHOJIOTHEH W3 pa3IMYHBIX pPa3leoB
Kypca,

- crmoco0aMu  MBICIUTENBHON JeATeNbHOCTH
(aHanmu30M, CHHTE30M, CpaBHEHHEM, 0000Iie-
HUEM U T.11.),

- apryMEHTUPOBAaHHOM, IPaMOTHOM, YETKON pe-
YbI0.

TecroBble 3amaHus
(31-40)

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

bazosrIit
(50-74 Ganna)

«xopouio»

3HaeT

- TEOPETHYECKUN M INPAKTHYECKUN MaTepuall,
HO JIOITYCKaeT HETOYHOCTH;

- OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYYHBIX
JUCLUIUIMH B MPO(ECCHOHATbHON AeATeNbHO-
CTH;

yMmeer

- COCIMHATH 3HAHMS U3 Pa3HBIX Pa3lelIoB Kyp-
ca,

- HaXOIWTh NPABWJIBHBIE NPUMEPHI U3 IPAKTH-

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




KH,

- peliaTh TUIOBBIC 3a1a4H;

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

-IIPUMEHSTh METObl MATEMATHUECKOTO aHAIIU-
32 U MOJICJMUPOBAHUS, TEOPETUUECKOTO0 M IKC-
MEPUMEHTAIHLHOTO UCCIICIOBAHMUS.

BJIajieeT

- CIIOCOOHOCTBIO K CAMOOPTaHH3AIMN U CaMO-
00pazoBaHUIO

- TEePMHUHOJIOTHEW W3 Pa3IMYHBIX pa3ciioB
Kypca, TIpH HEBEPHOM YIOTPEOJICHUH caM HC-
MIPaBIISIET HETOYHOCTH,

- BCEM COJICp)KAaHHEM, BHJHUT B3aHUMOCBS3H,
MOJKET MPOBECTH aHAIM3 W T.JI., HO HE BCerma
JIeJIaeT 3TO CaMOCTOATEIbHO, O€3 MOMOIIH Ipe-
11oJ1aBaTeis,

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

- apryMEHTHPOBAaHHOMW, TPaMOTHOM, YETKON pe-
YbIO.

[Toporossiii
(35-49 6ai0B)

«yooe1emeopu-
mebHo»

3HaeT

- TEOPETUYECKUH M TNPAKTUYECKUN Marepuall,
HO JIOITYCKaeT OLINOKHU;

- OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCHHUIUIMH B TIPO(ECCHOHATBHON JesTeNbHO-
CTH, HO JOIYCKAaeT OINOKHY;

ymeer

- COEIMHATD 3HAHUA U3 Pa3HBIX Pa3AeioB Kypca
TOJIBKO IIPH HaBOSIIMX BOIMPOCAX MperojaBa-
Tes,

- C TPYZIOM COOTHECTU TEOPETUUYECKUU U Mpak-
TUYECKUH, JOMycKasi OMIMOKM B PEIICHUH TH-
IOBBIX 3a/1a4 Ha IPUMEHEHNE 3HAHUH B peallb-
HOM IIPAKTUYECKOH AESITEIBHOCTH;

- YaCTMYHO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JAWUCHUIUIMH B mpodec-
CHOHAJILHOW JEATENIBHOCTH;

- YaCTUYHO NPUMEHSATh METOJbl MaTeMaThue-
CKOT'O aHajgu3a M MOJEIUPOBAHUs, TEOpETUYE-
CKOT'0 ¥ 3KCIIEpUMEHTAJIbHOTO HCCIIE0BAHUS
BJaJeeT

- YaCTHUYHO CIIOCOOHOCTHIO K CaMOOpraHU3aluu
¥ CaM000Opa30BaHMUIO;

- HEIOCTAaTOYHO CII0CO0AMU MBICIUTEIbHON
JESTEIbHOCTH (aHAJIU30M, CHUHTE30M, CpaBHE-
HUEM, 0000IICHUEM H T.11.);

- cnaboil aprymMeHTanuei, JOruKoi Mmpu mo-
CTPOCHHUH OTBETA.

TecrToBple 3amaHus
(11-20)

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

Huzknii

HC 3HACT

TecToBBIe 3amaHusd




(menee 35 6amnoB)

«HeyOoe1emeopu-
menbHo»

(TOTTIOPOTOBBIN) | - TECOPETUUECKUI M MPAKTHYCCKUI MaTepHall, (0-10)
(xoMmeTeHLUs HE | - CYIIIHOCTHOM 4acTu Kypca; Pedepar (0-4)
copMupoBaHa) |- OCHOBHBbIE 3aKOHBI €CTECTBEHHOHAYYHBIX | Bompockl  3k3ame-

JUCLUIUIMH B MPO(ECCHOHATBHON AeATeNbHO-
CTH

He yMeeT

- 0e3 CyIIEeCTBEHHBIX OLIMOOK BBICTpauBaTh

ny (0-20)

OTBET, BBIMOJHSATD 3a/1aHHE,

- BBINIOJIHATH TMPAKTUKO-OPUEHTHUPOBAHHBIE U
CUTYaIlMOHHBIC 3aJaHusl, peuiaTh UHTETPUPO-
BaHHbIE 33Jayu Mpo(decCHOHATBLHON Hampas-
JIEHHOCTH,

- WJUTIOCTPUPOBATh OTBET MPUMEPAMHU;

- WCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCIHIUIMH B NMpoQeccuoHATbHON
JIesATEeIbHOCTH;

-IIPUMEHSTh METOJbl MATEMATHUECKOTO aHallu-
3a ¥ MOJICJTUPOBAHMS, TEOPETHUECKOTO U IKC-
MIEPUMEHTAJILHOTO UCCIIEIOBAHUS

He BJajieeT

- CIOCOOHOCTBIO K CaMOOPTaHU3aIMK U CaMO-
00pazoBaHUIO

- TEPMUHOJIOTHEN Kypca,

- crnoco0aMu  MBICTUTEIBHONH  JIEATEIBHO-

CTH(aHATU30M, CHHTE30M, CpaBHEHHUEM, 0000-
IICHUEM U T.11.);
- TPAaMOTHOM, YETKON PEUBI0.

7. YdeOHO-MeTOAMYECKOE M HMH(OPMALMOHHOE o0ecreyeHue IUCIUTIIHHBI

(MoayJin)

7.1.0cHoBHas yueOHas1 JuTEpaTypa

1. Ky3nenosa P. B. YMK]l «Xumusi HeopraHuuyeckast U aHaJUTH4YecKas». — MHUUypHHCK,
2026.

2. Adanacees, b. H. ®usnueckas xumus: yuebnoe nocobue / b. H. Adanacoes, 1O. I1. Aky-
noBa. — Cankr-IlerepOypr: Jlanp, 2021. — 416 c¢. — ISBN 978-5-8114-1402-4. — Tekcr:
AIIEKTPOHHBIN // Jlaus: 3JIEKTPOHHO-OUOINOTEYHAS CUCTEMA. URL:
https://e.lanbook.com/book/168461

3. Kosanenko, JI. &. buoxumuyeckre OCHOBBI XUMHMU OHMOJIOTHYECKU AKTUBHBIX BEIECTB:
yuebHoe nocodue / JI. &. KoBanenko. — 5-e uzn. — Mocksa: Jlabopatopus 3Hanumii, 2020.
— 232 ¢. — ISBN 978-5-00101-860-5. — TexkcT: amekTpoHHbIN // JlaHb: 37EKTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/151537

4. Heopranuueckasi xumus B 24. Hacte 1. TeopeTnueckue OCHOBBI 5-U311., ep. U JOM.
y4eOHHUK 1)1 akagemMudeckorodakanaspuata. /Kuaszes [[.A., Cmapeirun C.H.-
[DnekTponHsIii pecypc].- M.: FOpaiir, 2017.-253¢. https://www.biblio-
online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357

5. Heopranunueckast xumus B 24. Yacts2. XUMHUS 2JIEMEHTOB 5-U3]1., Iep. U JA0M. YIeOHUK
Ju1s akagemuueckorodakanaspuara. /Kuszes JI.A., Cmapeirua C.H.- [DnexTpoHHBIN
pecypc].- M.: FOpaiit, 2017.-359c. https://www.biblio-online.ru/book/763BEB16-C2D8-
4545-AF39-FB4A38E2BD4D

6. AHanuTHYecKas XUMHUS U (PU3HKO-XUMUYECKHEe MeToIbl aHanu3a: yueobnuk. B 21.T.1/ [lox



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

pen.A.A. Nmenko. — 3-e u3n.; crep.- M.: Akagemus, 2014.- 352c¢.- ( Beiciiee oOpa3oBanme
OakanaBpuar).

7. AHanuTHYecKas XUMHUS U PU3UKO-XMMUYECKHE METO/IbI ananu3a: yueonuk. B 21.T.2/ Ilox
pen. A.A. Umenko. — 3-¢ uzn.; crep.- M.: Akagemus, 2014.-416c¢.- ( Beiciiee o6pa3oBanue
OakanaBpuar).

7.2.JlonoiHuTE/IbHAS YUeOHas IUTepaTypa

1.Capraes I1.M. Heopranunueckas xumusi: yueonoe nmocooue / Capraes [1.M. - [DneKkTpoHHBII
pecypc].- M.: U3narenbctBo «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-¢ u3l., UCTp.

U jgom. Y4eOHMK M TpPaKTUKyM JUIs MpHKIaAHOTO OakanaBpuara/ AnmekcannpoBa 3.A.,

larinyxoBa H.I'. [QnexTponusiii pecypc].- M.: FOpaiit, 2017.-551c.
https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D
3.AHamnTryeckasg xuMusa B 2-X kHurax. Kaura 2. OU3UKO-XUMHUYECKHE METOIbl aHaju3a 2-€

H34., UCIIp. U JOII. YueOHuk u MMPAKTUKYM JJI1 IIPUKIIAAHOTO 6aKaHaBpI/IaTa

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 0CBOEHUIO JUCHMILIHHbBI

1.ITanduros B.®., Tapacosa C. B., Ky3nenona P.B., lllenkoBuukosa H.B. Meroanueckoe
PYKOBOJCTBO K CaMOCTOSITeNbHOM padoTe mo xumun. Paznen «Heopranundeckas xumus» Muuy-
puHCK, - 2023 .- 74c.

2.Ilandgutor B.®., Tapacosa C. B., Ky3zuenosa P.B., lllenkoBuukoBa H.B. Meroanueckoe
PYKOBOJCTBO K JTAOOPATOPHBIM 3aHSTHSAM M CAMOCTOSITEILHOM paboTe MO0 HEOPraHUYeCcKOu U
aHaTUTHYeCKOW XUMu. MuaypuHck, 2026 .

7.4 Nudopmanuonubie M nM(poBbIe TEXHOJOTHMH (IPOrpaMMHoOe odecte-
YyeHHe, COBpeMeHHbIe MPodecCHOHAIbHBIE 0a3bl JAHHBIX U HHGOPMAIIHOHHBbIE

CIIPABOYHBIE CUCTEMBI)

VYyeOHas nucuuIuiMHa (MOAYJb) MPEIyCMaTpUBAET OCBOCHHE MH(OPMALMOHHBIX U LU]-
POBBIX TeXHOJIOTHH. Peanu3arus HuQpOBBIX TEXHOIOTUN B 00pa30BaTeIbHOM MIPOCTPAHCTBE SIB-
JSieTCsl OAHOM M3 BaKHEWIIUX Iened oOpa3oBaHUS, NAIOLIEH BO3MOXHOCTh Pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KayecTBa 00yJaromuXcs Kak OyAyluX BbICOKOKBAIN(UIIMPOBAHHBIX CIIEIHa-
JINCTOB.

[{udpoBbie TEXHOJIOIUH MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3()()EKTUBHOrO pelieHus
3aa4 npo(ecCuOHaNBbHOr0, COLIMAIBLHOTO, IMYHOCTHOTO XapaKTepa ¢ UCIOJIb30BaHUEM pa3Iny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TeXHOJOTUH. OcBoeHHe HHU(POBBIX TEXHOJIOTHI B paMKax
JAHHOW NUCHUIUIMHBI (MOZYJSl) OPUEHTHPOBAHO Ha CIOCOOHOCTH O€30MacHO M HaAJIeXkalluM
00pa3oM MmoJy4arhb JIOCTYII, YIPaBIATh, HHTETPUPOBATh, OOMEHNUBATHCS, OLIEHUBATh U CO3/1aBaTh
nH(OpPMAIHIO C TTOMOIIBIO IUPPOBBIX YCTPONCTB U CETEBBIX TeXHOJOTUN. DopMupoBaHue 1 -
pPOBOIl KOMIIETEHTHOCTH MpeArnonaraeT padoTy C JaHHBIMHU, BJIaJIeHHE€ WHCTPYMEHTaMHU JUIs
KOMMYHHKAIIH.

7.4.1 DJIeKTPOHHO-0MOJIHOTEYHbIE CUCTEMBI U 0a3bI TAaHHBIX
1. OO0 «3BbC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3zaHHE YCIYr OT
01.09.2025 Ne 6/1 (CeteBast aneKTpoHHasE OHOTMOTEKA).
2. baza maHHbIX 3eKTpoHHBIX HH(popMannoHHbIX pecypcoB I'BHY ITHCXbB (norosop
1o 00eCTeYeHHIO JJOCTYIA K 3JeKTPOHHBIM HH(popMmaroHHbIM pecypcaM @T'BHY [NTHCXB ye-
pe3 repmunan yaaineaHoro poctyna (TY ®T'BHY [THCXEB) ot 01.12.2025 Ne 04-Y'T/2025).



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.com/

3. 000 «dnexrporHoe u3aTenbectBo KOPAWTY (https://urait.ru/) (1ToroBop Ha okasaHue
YCIIYT TI0 TIPEIOCTaBJICHUIO IOCTYMa K oOpazoBatenbHOM miatrdpopme OO0 «DIeKTpOHHOE U31a-
teabcTBo FOPAWTY ot 01.09.2025 Ne 7326).

4. DnexTpoHHO-OnOIMoTeuHas cucrema «Bepuaackuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3IHOC UCIIOJIb30BaHKE pousBeaeHuit oT 26.03.2020 Ne 14/20/25).

5. basa mannbix HOB «HanuonaneHas snektpoHHas oubnmoreka» (https://rusneb.ru/)
(moroBop o moakmoueHun k HOb u npenocraBnenuu nocryna k oosekram HOb ot 02.09.2024
Ne 101/HOb/4712-n).

6. JIoroBop 0 COTpyIHUYECTBE TIO OKA3aHUI0 OMOIMOTEYHO-WH(OPMAIIMOHHBIX U COIUO-
KYJIBTYPHBIX YCIYT IMOJIb30BAaTEsIM YHHUBEPCUTETA W3 YKMCIAa WHBAJIUAOB IO 3PEHHUIO, CIabOBU-
JSIIAX, THBAIHJIOB JAPYTUX KATETOPUU C OTPaHHMUYEHHBIM JOCTYIIOM K MH(OpPMAIIUH, JTUI], HME-
IOIIUX TPYAHOCTH ¢ uyTeHueM rrockonedaTrHoro Tekcra TOI'BYK «TamOoBckas obnactHas yHH-
BepcanbHas HayyHas oubanoreka uMm. A.C. [lymkuna» @umman «CrenuanpHas oubnmoreka s
ciensix uM. H.A. Octposckoro» (https://www.tambovlib.ru) (morosop o corpyaHudecTBe OT
10.10.2024 Ne 0001).

7.4.2. UudopManOHHbIE CIIPABOYHBIE CUCTEMbI
1. CnpaBounast mpaBoBas cuctema Koncynprantlinroc (10roBop mocraBku, agantainuu 1
conpoBoxAeHHs 3k3eMIUIsIpoB cucteM Koncynprantllntoc ot 24.02.2026 Ne 12760 /13900/3C).
2. DnexTpoHHBIM nepuoanueckuii cnpaBouHuk «Cuctema TAPAHT) (norosop Ha yciy-

i 1o conpoBokaeHuio oT 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpemeHHbIe MPOdeCCHOHATIbHbIE 0a3bI JaHHBIX

1. ba3za maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB WH(OPMAIIMOHHO-00pa30BaTEIBHOMN MPO-
rpammbl «PocmeTton» (moroBop ot 06.11.2025 Ne 505/2025)

2. baza nannbix Hayunoii snexktponnoit 6udnuoreku eLIBRARY.RU — poccuiickuii nn-
(bopMalOHHO-aHATUTUYECKUH MOPTal B 00aCTH HAYKH, TEXHOJIOTHH, METUIIMHBI U 00pa30oBa-
Hus - https://elibrary.ru/

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

4. OrtkpbiTeie naHHble @DenepalibHON  CIyk OBl TOCYAapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. J/InieH3u0HHOE ¥ CBOOOIHO PacpoCTPaHsieMoe NIPOrpaMMHOe 00ec-
nevyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 NMPOU3BOICTBA

Ne HaumenoBanue Pazpabotunx HoctynHocTh Ccouika Ha EqunbIin PexBU3UTEHI NOI-
1O (mpaBoobia- | (JIMIEeH3WOHHOE, | PeecTp POCCHHUCKHX TBEPIKAAIOLIETO 10~
JaTesp) cBoOoaHO pac- | mporpamm mis D9BM | kymenra (npu Hasu-
npocrpansemoe) | u b/l (npu Ham4mn) YHH)
1 | Microsoft Windows, Microsoft JIuieH3noHHO - JluneHsus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk
neiicTBus: 6eccpouHO
2 | AwnruBupycHoe npo- | AO «Jlaboparo- | Jluuensuonnoe | https://reestr.digital.g | CyOnuueH3HOHHBII
rpammMHoe obecrieue- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ OO0
HHE ro» sphrase_id=415165 «Codreke» ot
KasperskyEndpointSe (Poccus) 17.12.2025 Ne 6/n,
curity as1s OusHeca CPOK JICHCTBUSL: C
18.12.2025 1o
17.12.2026
3 | MoiiOducCranmapr- | OOO «Hogble JIuniensmonnoe | https://reestr.digital.g Konrpakt ¢ 000
HBIH - obJiauHbIe TeX- ov.ru/reestr/301631/? «PyGuKoH»



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

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

(myoffice.ru) CpOK JieficTBus: Gec-
CPOYHO
OducHslil makeT AO «P7» Jlunensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
«P7-Oducy ov.ru/reestr/306668/? «Codreke»
(meckrormHas Bepcusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JeiicTBHsA: Oec-
CPOYHO
OrmepanoHHast CH- 00O "basansr | JInnensuonnoe | https://reestr.digital.g Koutpakt ¢ 000
crema «Anbt O6pazo- | cBoGOIHOE MPO- ov.ru/reestr/303262/? «Codrerc»
BaHHE» rpaMMHoOe obec- sphrase_id=4435015 o1 24.10.2023 Ne
neyeHue" 03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
Iporpammuas cucre- | AO «Antumia- | Jlunensuonnoe | https://reestr.digital.g | JlunensuonHslit no-

Ma ISl 0OHApyKEHUS
TEKCTOBBIX 3aHMCTBO-
BaHMH B y4eOHBIX U
Hay4HBIX paboTax
«AnTtuminaruat BY3»
(https://docs.antiplagia
us.ru)

ruat» (Poccus)

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

roBop ¢ AO «AH-
THUIUIarHaT) OT
16.05.2025 Ne 10567,
CPOK JAeHCTBUS: C
16.06.2025 no
15.06.2026

Acrobat Reader
- IIPOCMOTP IOKyMEH-
toB PDF, DjVU

Adobe Systems

CBoboxHO pac-
MPOCTpaHsIeMoe

FoxitReader
- IIPOCMOTP JOKyMEH-
toB PDF, DjVU

FoxitCorporation

CBoboaHO pac-
MPOCTPaHIEMOE

7.4.5. Pecypcbl HHGOPMAIIMOHHO-TEJIeKOMMYHUKAMOHHON ceTn «AHTepHeT»

1. CDTOwiki: 6a3a 3nanwuit mo nudposoii tpanchopmanuu https://cdto.wiki/
2. HTTP://WWW.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 Ipolecce
1. LMS-mratdopma Moodle
Buptyansnas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online
Ob6naunsle cepBucsl: Anaexc./luck, O6mnako Mail.ru
Cepsucol onpocos: Suaexc @opmer, MyQuiz
Cepsucol Buneocsszu: Sunekc. Tenemoct, Webinar.ru
CepBuc coBMmecTHOM paOoThl Haja mpoekTtamMu s HeOospmmx rpynm Trello

7.4.7. Iln¢poBbie TeXHOJIOTHH, MIPUMEHsIeMble NPU U3y4YeHUH THCHUTINHBI



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

Hudpossie
THH

TEXHOJIO-

Bunasl yueGHOI paboThI, BbI-
HOJHSAEMBIE C MPUMEHEHHEM
U(pPOBON TEXHOIOTHU

dopmMmupyemsbie
KOMIIETCHIINH

WK

O0avHbIe TEXHOJOTUN

Jlekuun
CamocrosrenbHas paboTta

VK-1

-1y -
Ananusu-
pyer  3amauy,
BBIJICIIAA e¢ Oa-
30BBIE COCTAaB-
JSIOIINUE, OCY-
IIECTBIAET e-
KOMITO3UIINIO

3aJa4n
N-2yx-1 —
Haxomutr u
KPUTHYECKH
aHAIM3UPYET
UH(OPMALHIO,
HEOO0XOIUMYIO
JUISL  pelIeHus
MOCTaBJIICHHOMN
3aJIauH.

bonpime naHubie

Jlexnun
CamocrosTenpHas padoTta

YK-1

-1y -
Ananusu-
pyer  3agauy,
BBIJICIIAA e¢ Oa-
30BBIE COCTaB-
JSAOUIME, OCy-
HIECTBISCT Hc-
KOMITO3UIINIO

3aJaun
N-2yx-1 —
Haxomut n
KPUTUYECKH
aHAJIU3UPYET
uH(pOopMalIO,
HEOOXOTUMYIO
JUISL  perieHus
MMOCTaBJIICHHOMN
3aJauH.

8. MarepuajibHO-TEXHUYECKOE o0ecnevYeHne M CIUIIIMHbI (MOLYJIA)

HaumeHoBaHue cnenuaibHBIX *
HOMEIIEHUN U NOMEIIEHNI IJISI caMO-
CTOATEIbHOU paboThI

OCHaH_[CHHOCTB CIICLMAJIbHBIX ITOMEIIEHUI U IIOMe-
LIEHUH JIJ19 CaMOCTOSITEIIbHOM pa6OTI>I

VYyebnas aynutopus isi TIpOBe-
JEHUS 3aHATHM JIEKIMOHHOIO THIIA,
3aHATUN CEMUHAPCKOr0 THUIA, TPYIIIO-
BbIX U WHJUBHIYaJbHBIX KOHCYJIbTa-
UM, TEKYINIETO KOHTPOJISA U IPOMEXKY-
TOYHOM arrectauuu(yn. MHTepHanmo-

HanpHas, 1. 101 - 2/11)

bans BoasiHast maboparopnast (uuB. Ne 1101047225);
PH-metp (unB. Ne 1041044866);
DOTOIIEKTPOKOTIOPUMET]P

(uHB. Ne 1041044866);

Becwi anexrpudeckue (nuB. Ne 2101040654);

XMMUYECKHE PEaKTUBbI, XUMUYECKas ocyaa




AynuTopus I caMOCTOSITEIIbHOM
paboThI - KOMITBIOTEPHBIN KJIACC C BBI-
XO0JIOM B UHTEPHET

(MuTepranuoHanbHast
3/239a)

101 ayn.

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

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

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

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

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

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

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

B KOMIUIEKTAIlUH
KJIaBHaTypa
Gembird, monuTop

B KOMIUICKTAIMU
KJTaBHaTypa
Gembird, monuTop

B KOMIUICKTAIMH
KJTaBHaTypa
Gembird, mouuTop

B KOMIUICKTAIMH
KJTaBHaTypa
Gembird, monuTop

B KOMIUICKTAIUH
KJIaBHATYypa
Gembird, monuToOp

B KOMIUICKTAIMH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAIMH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAIMH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAIHH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAIMH
KJIaBHATYypa
Gembird, monuTOp

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

Pabouast mporpamMmma AMCHUIUIMHBI «XUMHS HEOpraHWYECKas U aHAIMTHUYECKAs» COCTABIICHA B
coorBercTBUM c TpeboBanusmMu PI'OC BO mno nHampaBnenuto noaroroku 35.03.05 -
CanioBoJICTBO (ypoBeHb OakanaBpuara), yTBEp>KACHHOT0 Ipuka3oM MuHHcTepcTBa 00pa3oBaHus
n Hayku Poccuiickoit @enepanyu Ne 737 ot 01.08.2017 r.

Astop: Ky3nenoBa P. B., noueHt xadenpsl OHOMOTHN, XUMUHU, 0€30MACHOCTH >KU3HEEs-
TEJBHOCTH ¥ METOJIMK X TPETNOaBaHus, KaH/I. XUM. HayK, JOICHT

Peunenszent: C.U. Jlanunun - 3aBeayromuii kKageapol TEXHOJIOTHH MPOU3BOJICTBA, XPaHCHHS




U 1epepaboTKH MPOIYKIIUU PAaCTCHUEBOICTBA, KAHIUIAT CEIbCKOX03IHCTBEHHBIX HAYK, TOL[CHT

[Iporpamma paccmoTpena Ha 3acenannu kadenpsl xumun (mpotokost Ne 7 or 15 mapta
2019 r.).

[Iporpamma paccMoTpeHa Ha 3acefaHuu y4eOHO-MeToAudeckoi komuccuu IlmomooBor-
Horo nHcturyta uM. 1M.B. Muuypuna Muuypunckoro I'AY (npotokosn Ne 9 ot 22 ampens 2019

T.).
[Iporpamma yTBepkJeHa Ha 3aceJaHuU y4eOHO-METOAMYECKOro coBeTa MHUYpHHCKOTO
I'AY (npotokon Ne 8 ot 25 anpens 2019 1.).

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

[Iporpamma paccMOTpeHa Ha 3aceiaHuy Kadeapbl OMOXUMHM U XUMUU (IpoTokon Ne 7 ot
30 mapta 2020 1.).

[Iporpamma paccMoTpeHa Ha 3aceJaHuu yuyeOHo-MeTonuueckor komuccuu [lnomooBorr-
Horo uHcruryta uMm. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 9 ot 20 ampens 2020

r.).
[Tporpamma yTBepKA€Ha Ha 3acelaHUH y4eOHO-METOIMYECKOro coBeta MHYYpHHCKOTO
['AY (nporokon Ne 8 ot 23 anpenst 2020 r.).

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

[Iporpamma paccMoTpeHa Ha 3aceaHuy Kaeapbl OMOXUMUU U XUMHUH (TTPOTOKOI Ne § ot
15 mapta 2021 1.).

[Iporpamma paccMoTpeHa Ha 3aceqaHuu yueOHO-MeTonuueckord komuccuu [lnomooBort-
Horo uHcTuTyTa M. M.B. Muuypuna Muaypunckoro I'AY (nmporokon Ne 9 ot 19 anpens 2021 r.).

[Iporpamma yTBepkJeHa Ha 3aceJaHUM Y4eOHO-METOAMYECKOrO coBeTa MUUYYpPHHCKOTO
['AY (nporokon Ne 8 ot 22 anpenst 2021 r.).

IIpoepamma nepepabomana u donoanena 8 coomsemcmeuu ¢ mpevosarusmu ©I'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapbl OMoXUMUHU B XuMud (ipotokoi Ne 10 ot
28 mas 2021 r.).

IIporpamma paccMoTpeHa Ha 3aceaHuu yuyeOHo-MeTonuueckoi komuccuu [lnomooBonr-
Horo uHctutyta uM. 1.B. Muuypuna Muaypunckoro I'AY (nporokon Ne 11 ot 21 utons 2021 r.).

[Iporpamma yTBepkJeHa Ha 3aceJaHuM y4eOHO-METOAMYECKOro coBeTa MHUYpHHCKOTO
I'AY (nporokon Ne 10 ot 24 urons 2021 r.).

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

IIporpamma paccMoTpeHa Ha 3aceaHuM Kadeapbl OMOXUMUU U XUMHUH (TTpoTokod Ne § or
4 anpens 2022 r.).

[Iporpamma  paccMOTpeHa  Ha  3ac€JaHUM  Y4eOHO-METOIMYECKOW  KOMHCCHU
[TnonooBomHoro nucruryra uMm. M.B. Muuypuna Muuypunckoro I'AY (mpotokon Ne 8 ot 18
anpens 2022 ).

[Iporpamma yTBepkIeHa Ha 3aceJaHUM YYeOHO-METOAMYECKOTO coBeTa MUUYYpHHCKOTO
'AY (npotokois Ne 8 ot 21 anpens 2022 r.).

IIpozpamma nepepabomana u oononnena 6 coomeemcmeuu ¢ mpebosanuamu PI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acenaHuu Kadenapbl Onoxumuu U xumuu (mporokon Ne 11 ot 5
utons 2023 r.).

[Iporpamma paccMoTpeHa Ha 3acelaHud y4eOHO-METOJUYECKOW KOMHCCHH HWHCTUTYTa
(byHIaMEHTAIBHBIX W TNPHUKIAIHBIX arpobuorexHonoruid uMm. M.B. Muuypuna MudypuHCKOro
['AY (nporokon Ne 11 ot 19 urons 2023 ).

[Iporpamma yTBep)kJeHa Ha 3aceJaHUU y4yeOHO-METOJMYECKOTO COBETa YHHMBEPCUTETa
(mpotokos Ne 10 ot 22 utonst 2023 r.).



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

[Tporpamma paccMoTpeHa Ha 3aceiaHuM Kadeapsl OMoIoruu 1 XuMuH (IpoTokos Ne 9 ot
«06» mast 2024 1.).

[Iporpamma paccMOTpeHa Ha 3aceaHuu y4eOHO-METOIUYECKON KOMHCCHU WHCTHTYTA
byHIaMEHTAIBHBIX U TPUKIAAHBIX arpoouorexHosioruii uMm. M.B. Muuypuna MuaypuHCKOTO
I'AY (npotokon Ne 10 ot 20 mast 2024 r).

[Iporpamma yTBepkAeHa Ha 3aceJaHUU Y4eOHO-METOJAUYECKOIO COBETa YHUBEPCUTETA
(mpoTtokos Ne 9 ot 23 mast 2024 1.).

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

[IporpamMma paccmoTpena Ha 3aceaHuu Kadeapsl OMoa0ruu 1 XuMuu (poTokoi Ne 8 ot
«02» anpens 2025 r.).

[IporpamMma paccMoTpeHa Ha 3aceaHUU Y4eOHO-METOAMYECKOW KOMHCCUM MHCTUTYTA
(GyHIaMEHTaJIbHbIX U NPUKIAAHBIX arpoOuorexHosoruii um. M.B. Muuypuna MuuypuHCKOro
I'AY (mpotokon Ne 8 ot 21 anpens 2025 1)

[Iporpamma yTBep)kJeHa Ha 3aceJaHUU y4eOHO-METOJMYECKOTO COBETa YHHMBEPCHUTETA
(mpoTokos Ne 8 ot 23 anpens 2025 r.)

IIpoepamma nepepabomana u oonoinena 6 coomgemcemeuu ¢ mpebosanuamu PI'OC BO.

[Tporpamma paccMoTpeHa Ha 3acelaHuM Kadeapsl OMoIoTuu 1 XumMuH (poToko Ne § ot
«03» anpens 2026 1.).

[Mporpamma paccMoTpeHa Ha 3aceAaHUuM Y4eOHO-METOAMYECKOH KOMHCCHU WHCTUTYTA
(GyHIaMEHTaNBHBIX W NPUKIAIHBIX arpoouorexHoioruii uMm. M.B. Muuypuna MwudypuHCKOTO
['AY (nportokon Ne 8 ot 20 ampesst 2026 r.)

[IporpamMma yTBepKIeHa Ha 3acelaHUM Y4EeOHO-METOANYECKOTO COBETa YHHMBEPCHTETA
(mporokon Ne 7 ot 22 anpens 2026 r.)

Opurunan paboueit mporpaMMbl XpaHUTCS Ha Kadeape caJoBOACTBA, OMOTEXHOJIOTUN U
CEJIEKIINH CEIbCKOXO031CTBEHHBIX KYJIbTYP
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