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1. lean ocBoeHMs JUCIUILIUHBI (MOIYJIs1)
OCHOBHBIMU IEISIMU OCBOCHHS TUCIHUIUIMHBI (MOJYJISI) SIBJISIFOTCS:
- IprUOOpETEHNE TEOPETUUCCKUX 3HAHUH, HEOOXOAUMBIX Il (GOPMUPOBAHUS OCHOBHBIX TOHS-
TUW B3aUMOCBSI3H CBOMCTB, COCTaBa M CTPOCHHS MOJICKYJl BEIIECTB, UX UICHTH(PUKAIUY,;
- pa3BUTHE y CTYACHTOB JIMYHOCTHBIX Ka4eCTB, (POPMHUPOBAHHE OOIICKYJIbTYPHBIX U 00-
IenpoPecCHOHATBHBIX KOMITETEHITHH.

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

Jucuunnuna «XuMHsIT HEOpPraHMuYecKass M aHaJuTU4ecKas» oTHocuTca K bioky 1.
Jucuurmnel (Moaynu) Obs3arenbras gacTts (51.0.06).

«XuMHUST HEOpraHU4YecKas M aHaJTUTUYECKas» SBISETCA OCHOBOIIOJNAraloIen yist
U3YYEHHUS TOCIEAYIOIUX TUCHUIUIMH: «XUMUSL OpraHuyeckas», «DPu3noiorus u OMOXHUMUs
pacrenuii», «llutanue u ynoodpeHue cagoBbIX KyJIbTyp», «CHUCTEMBI 3alIUTHI IUIOJOBBIX KYJIb-
Typ», «'uapoTeXHUYECKass METUOPALIUSI.

3. [lnanupyemMble pe3yabTaThl 00yYeHHs M0 JUCIHHILUINHE (MOIYJIIO0),
COOTHECEHHbIE ¢ IVIAHNPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pPa30BaTeIbHOMI
NMPOrpaMMblI

OcBocHHE TUCITUTUIMHBI HAITPABJICHO HA (DOPMHUPOBAHKE CIICIYIOMIMX KOMIICTCHIIHIA:

YK-1 — CnocobeH oCymIecTBIATh MOUCK, KPUTUUECKUI aHAU3 U CUHTE3 HH(popmanuu,
MPUMEHSATHh CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUSI TOCTABJICHHBIX 3324

OIIK-1 — CrnocobeH pemiaTh TUIOBbIE 3a/1a4H MPO(ecCHOHaNbHOM NesATEIbHOCTH Ha OC-
HOBE 3HAHUW OCHOBHBIX 3aKOHOB MAaT€MAaTHMYECKUX M €CTECTBEHHBIX HAyK C MPUMEHEHHEM HH-
dbopMaIrmOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

Konmn Kputepuu onieHnBaHus pe3yabTaTOB 00YUEHHUSI
HanMeHOBaHuEe Koj M HAaUMEHO- HUBKUHU (10-
YHUBEPCAJIbHON | BaHWE MH/IMKA- MIOPOTOBBIN,
KOMIICTCHIIMA | TOpA JOCTHIXKE- | KOMIICTCHLIUS o o
MOPOTOBBIN 0a30BbIi .
HUS YHUBEP- He cpopmupo- ITPOJBUHYTHIN
CaJIBHBIX KOM- BaHa)
NETEHLIUN
Kareropus ynusepcaabHbIX KOMIETEHIMN - CHCTEMHOE U KPUTHUECKOE MBILIIEHNE
YK-1. NA-1yka— He w™oxer Crnabo Xoporo OTimaHO
Criocoben AHanusu-  [AHANIW3UPOBATH | AHAIM3UPYET | aHAIU3UPYET aHAJIN3UPYET
OCYHIECTBJIATh [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 HWH- CTaBJAIOLIME, HE  OCYILIECTB- | CTABIAIOIIKE, | JIIOIIME, XO- | CTaBJIAIOLIUE,
¢dbopmarumy, OCYIIECTBIISIET  [1€T JEKOMIIO- | cmabo  ocy- | poIio OCy- | OTJIMYHO
IIPUMEHATHh CH- |[IEKOMIIO3ULUIO BULHUIO 337a4d | LIECTBIISIET LIECTBJISAET Jie- | OCYILLECTBIIS-
CTEMHBI MOJ- Bajadu JIEKOMIIO3M- | KOMIIO3UIIMIKO | €T JEKOMIIO-
X0I I pele- LU0 337]a4¥ | 3aJ1a4u 3ULUI0 3a7a-
HUs TIOCTABJICH- qu
HBIX 3a7a4




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

Haxoaut u HaxoauThb U | CTaTO4YHO HO OBICTPO [HAXOIUT u
KPUTHYECKH  [KPUTHYECKH 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 penieHus | popMmaiuio, | HEOOXOOUMYIO |1l pelIeHUs
MIOCTaBJICHHOW [OCTAaBJICHHON | HEOOXOIH- JUIl  peLIeHUs [10CTaBJICHHOU
3a/1a4i. 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 | IICHHUS 3a/ayu, | 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- | TYMEHTHPOBA- [yMEHTHUPOBa-
HO ¢dopMupyeT | chopMUPOBATH MEHTUPOBAHO | HO QOpMHUpPYET HO GOpMUPYET
coOCTBEHHbIE | cCOOCTBEHHbIE |[popmupyeT cOOCTBEHHBIE  [COOCTBEHHbBIE
CYXKICHHS  H | CY)KIEHUS U |COOCTBEHHBIE | CY)KIIEHUS 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 oTin4yaeTr | €T ¢GakThl OT [MaeT QakThl OT
HHTEpIIpeTa- uHTEprpeTa-  (haKThI OT | MHEHUW, WH- MHEHUM, WH-
LM, OUEHOK W | Wi, OIIEHOK W MHEHHUM, WH- | TEPOpEeTalnid, [TepIpeTaLun,
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-
JISl€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-
JApTHBIX 33734
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 0OCBOCHUS AUCHUIUTHHBI (MOAYIIs) 00y4arOIIUNACS JOKEH:

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 COCTOSHHUU,

- OCHOBBI XUMHYECKON TEPMOAUHAMUKH;
- METOJIbl ONTMCAHUS XUMUYECKUX PABHOBECUH B PACTBOPAX AJIEKTPOIUTOB ;
- TUAPOJIU3 COJIEH;
- OCHOBBI XMMHUYECKON KHHETHUKH,
- XMMUYECKHE CBOKCTBA MJIIEMEHTOB pa3iu4HbIX rpynn [lepuoanyeckoit cucremsr [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, TEPMOJANHAMHUYECKHE XapAaKTEPUCTUKN XUMUYECKUX PEaKIuil, BelnunHbl pH n
XapaKTEPUCTUKH TUCCOLUALUU IIEKTPOIIUTOB,;
- IPOM3BOJIUTH PACUYEThl KOHLIEHTPAMU PACTBOPOB PA3JINYHBIX COCIMHEHUH ;
- UCTOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUIUINH B MPO(dECcCHOHATbHON

ACATCIIBHOCTH, IPUMCHATH MCTOABI MaTEMATHYCCKOI'0 aHajin3a U MOJCIINPOBAHUS,

TCOPCTUUCCKOTO U SKCIICPUMCHTAJIIbHOT'O UCCIICJOBAHUSA

Baagern:

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

3.1. MaTpuua cooTHeceHHsI TeM/pa3/ieioB Y4eOHOH TUCHMILIUHBI (MOaYJisi) u (opmu-
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. [lepronuueckuii 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.
Pazen 5. Xumudeckoe u pazoBoe 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 10.91eKTpOXUMHUYECKHE CHCTEMBI. + + 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. ®uznueckue u PU3NKO-XUMUYECKUE METO- + + 2
Il aHAJIK3a BEILECTB.

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
CamocrogTenbHas 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 27 9
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 TTOHATHS U 3aKOHBI XUMUH. 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 Ilepnoanveckuil 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 Xumunueckas CBI3b 0,5 VK-1; OIIK-1
4 | Xumnueckas kuHetuka. CKOpOCTb XMMHMUYECKUX
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 X¥MU4YeCKHE 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 Meraiuibl 1 VK-1; OIIK-1
12.2 CoennHeHus METAIIIOB VK-1; OIIK-1
13 | Xumudeckas UACHTUDUKAIMS: KAYSCTBEHHBIA H
KOJIMYECTBCHHBIN aHAIIN3
13.1 Xumuueckast uACHTHU(PHUKAIMS: KaYeCTBEH- 1 VYK-1; OIIK-1
HBIH aHaInu3
13.2 Xumuyeckast ueHTU(UKAIUS: KOJTYe- VYK-1; OIIK-1
CTBCHHBIN aHAJIN3.
14 1 VK-1; OIIK-1
14.1 ®dusnyeckue METObI aHAJIN3a BEILIECTB.
14.2 ®Ou3uKo-XMMHYECCKHE METOIbI aHAI13a Be- VK-1; OIIK-1
IIECTB.
Bcero 16 2
4.3. HpaKTquCKHe 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 KOHIIEHTPAIUH muHAp  Ha  250mu;  apeomerp; | OITK-1
cynp(haT aMMOHHUS WM HHUTpPAT
AMMOHUSL.

8 OKCHEPUMEHTAIILHOE  U3Y- 2 0,5 [ItatuB ¢ mpubopaMu, IUIHHIP VK-1;
YEeHHE MPOIECCOB DIIEKTPO- Ha 25 mu; pactBop ruppokcnaa | OITK-1
JIUTUYECKON IUCCOLMAIINU U HaTpus; pacTBOp Q)CEIOH(I)TaJ'IeI/I—
FH}IPOHH?&& COHeﬁ. Ha; pacTBOp YKcyCHOH KHCJIOTHI,

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

9 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  Kkeme3HbIX
IBO3Js IMIIETKA 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 Hatpusi; 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 HEMETAIOB
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
KHCJIOTa, 2H. pacTBOP a30THOU
KHCJIOTHI

VK-1;
OIIK-1

12

OKCHEPUMEHTAIbHOE  U3Y-
YeHUE CBOICTB aKTUBHBIX
METAJJIOB U UX COeIMHEHNH.

HITaTUB C MPOOMPKAMHU, KOHIIL.
pacTBOpbI COJIEH HaTpHs, Ka-
JUs, KOHII. COJNIAHAs KHUCIIOTa,
CTEKJITHHAs TaJlouKa ¢ BIIasH-
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,
CIUPTOBKA, 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

MTaTUB 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- 250my1, KOHUYECKHEe 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 miu 1 M1, 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- .
aieat et 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 pop yd . P JmctL
(KOHCTIEKTOB JIEKLIUH, Yy4Ye€OHHKOB, MaTepUalioB 2
aroma. [lepuoanue-
o CETEBBIX PECYPCOB)
CKUI 3aKOH U Tepu- B — 1
R y—— BIMIOTHCHUE WHMBUIYAIBHBIX 3aJIaHUI
XUMHYECKUX 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 CBSI3b 2
Paznen 4. Xumuue- | mpopaboTka yd4eOHOTO mMarepuaia Mo AUCIUILITHHE 2
CKasi KHHETHKA. (KOHCTIEKTOB JICKITMH, Y4YeOHHMKOB, MaTepHAJIOB 2
CKOpOCTh XMMHUYE- | 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, y4eOHMKOB, MaTepuajoB 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)

BrinosHeHNE 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.

npopaboTKa y4eOHOro MaTepuasa mo JUCIUTIIINHE
(KOHCIIEKTOB  JICKIIM, Y4YCOHUKOB, MAaTEPUAIOB
CETEBBIX PECYPCOB)

BrimonHeHne uHIUBUIYalbHBIX 331aHUN

Pa3nen 10. Dnek-
TPOXUMHUYECKHUE CH-
CTEMBI.

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

BrimonHeHne HIUBUYaTbHBIX 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 y4eOHOro Marepuaa Mo AUCIUTIINHE
13.Xumunueckas (KOHCTIEKTOB JICKITMH, Y4Y€OHHMKOB, MaTepHAJIOB
UICHTU(PHUKAIINA: CETEBBIX PECYPCOB)
Ka4eCTBEHHBIN M BrinosiHeHME WHIMBUYAIBHBIX 3aJaHUN
KOJIMYECTBEHHBII
aHaJm3.

npopaboTka y4eOHOTO MaTepHualia Mo AUCIUIIINHE
Paznen (KOHCTIEKTOB JIEKLIUH, y4eOHMKOB, MaTepuajioB
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.ITanduro B.®., Tapacosa C. B., Ky3uenosa P.B., lllearkoBaukoBa H.B. Mertoaudeckoe py-
KOBOJICTBO K CaMOCTOsITeNbHOU paborte mo xumuu. Pasgen «Heopranwueckas xumusiy Mudy-
puHCk, - 2023.- 74c.

2. ITandutoB B.®., Tapacosa C. B., Ky3uneunona P.B., lllenxosaukosa H.B. Meronuueckoe
PYKOBOJICTBO K JJaOOPAaTOPHBIM 3aHATUSAM U CaMOCTOSITEIbHOM paboTe MO HEOpraHU4ecKou u
aHATUTHYECKOU XUMUU. MuaypuHck, - 2023.

4.6 BoinmoJiHeHHe KOHTPOJIbHOI padoThl 00y4aOIIMMHUCS 3209HOH (POpMBI
Xumus - (yHIaMEHTalbHas NUCLMIUIMHA, HA KOTOPOH Oa3upyercss M3ydeHUe INOCIETyIOLINX
00111e00pa30BaTENBbHBIX M CIEMUAIBHBIX JUCHHUILINH (OMOJIOTHH, (PU3HOJIIOTHH, TEXHOJOTUU
HPOU3BOJICTB U JP.)
[Topsiiok M3y4eHus: TUCIUIIMHBI «XUMUS HEOPTaHUYECKasi U aHATUTUYECKas» CTYACHTAMH JH-
CTaHLMOHHOM (hOpMBI 00yUEHUS CTPOUTCS IO CIEAYIOUIEMY IIJIaHYy:
1. CamocTosiTeTpHOE M3YYEHUE MaTepHaia Mo yueOHHKaM M y4eOHBIM MTOCOOUSM C UCIIOIh30Ba-
HUEM y4eOHOM IporpamMMbl ¥ CIIPaBOYHOM JIUTEPATYPHI;
2. BeinonHeHne KOHTPOJIBHBIX 3alaHUi COTTacHO MH(py U 3aIIuTa KOHTPOJIBHBIX padboT (Tad-
JMI1a BApUAHTOB KOHTPOJIbHBIX 3aJjaHUH NPUBE/IeHA B KOHIIE METOUYECKOr0 YKa3aHHs);
3. BrinonHeHue 1a00paTOPHOro MPAKTUKYMa M MOCELIEHUE JEKIUN B IEPUOJ] CECCUH, OTYET 110
71a00paTOPHBIM MIPAKTUKYMaM (€CJIM TAaKOBOM 3HaYUTCS B yd4eOHOM IUIaHE);
4. Cnaua 5K3aMEHOB WJIH 3a4€TOB (B COOTBETCTBUU C YYEOHBIM IUIAHOM) IO pasjienaM JUCLHU-
IUIAHBL.
KoHnTponbHble paboThl CTYJIEHT JIOJDKEH BBINOJIHATH CaMOCTOSITENbHO. ECM Ha KOHTPOJBHYIO
paboTy mosyyeHa OTpHIATENIbHAs PELEH3Ms «HE JOMYCKaeTcs K coOeceJOBaHUIO», KOHTPOIb-
HYIO0 J0pabaThIBaIOT, C YYETOM 3aMEYaHUN PELIEH3EHTa, B TOW )K€ TeTpaJu, U BHICHLIAIOT HA IO-
BTOPHOE PELEH3UPOBAHHUE.
Jlo sk3ameHa UM 3a4era CTYJIEHT MPOXOAUT 3allUTy KOHTPOJIbHOW padoThl Yy IpernojaaBaTeds,
pEeLIeH3UPOBaBIIETO €€, B TMYHOU Oecesie.

PexomeHnaanum no BbINOJHEHUI0 KOHTPOJIBLHOM padoThl
[Tepen BBIMOIHEHWEM KOHTPOJIBHON pabOThl HEOOXOAUMO M3YUUTh pabouyro MPOrpaMMy JUCIIH-
IUIMHBL «XuMusa» pasgena «Heoprannueckas XWMHs», TEOPETUYECKHM Marepuanl 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
UCKJIIOYEHHEM TeX CIy4yaeB, KOrJa IO CYIIECTBY BOIpOca Takas MOTHBHPOBKA He TpeOyer,
HarpuMep, KOrja HyKHO COCTaBUTh JIEKTPOHHYIO (OpMYITy aToMa, HalKlcaTh ypaBHEHHE peak-
un 1 T.4. [Ipu penreHnn 3a1a4 Hy>)KHO TIPUBOJIUTH BECHh XOJ PEIICHUS M MATEMaTHYECKOTO TIpe-
o0Opa3oBaHusl.
[Tpu pemenun 3aa4 1 OTBETaX Ha BOMPOCHI KOHTPOJIBHBIX 33aJJaHUI ClIelyeT UMETh B BUJY Clle-
ayrouiee:
1. Pemenue 3ama4 HEOOXOUMO COMTPOBOXKIATH MOSICHEHHEM. MaTeMaTnuuecKne pacyeTsl 00s3a-
TEJIBHO JIOBOJUTH JI0 KOHKPETHOT'O YUCIIOBOIO OTBeTa (HEOOXOIUMO BO3BOJIUTH B CTENEHb, U3-
BJIEKaTh KOPHH, BBIUUCIIATH Jorapu(Mbl YUCEN U MPOU3BOIUTH JpyTHe MaTeMaTuyecKue onepa-
L1N).
2. Ilpu pemeHnu 3aa4 Ha XMMHYECKOE PaBHOBECHE B BhIpR)KEHHE KOHCTAHTHI PaBHOBECHUS Clie-
JIyeT MO/ICTaBIATh 3HAaUEHUS! PABHOBECHBIX KOHLIEHTPAIIM 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 OKHUCIICHHSI MAJIOPACTBOPUMBIE IEKTPOJIHUTHI, CIIA0bIe 3JIEKTPOJIUTHI Clle-



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

4.I1pu BBIMOJHEHUH 33JIaHUI CIEAYET MOJIb30BaAThCS TPUBEICHHBIMU

B PEKOMEHJIAIUSAX CIIPABOYHBIMH TAOJIUIIAMHU 10 KOHCTAHTAM MOHH3AINH CIA0BIX AIEKTPOJIUTOB,
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 TEOPETUYECKUE BOMIPOCHI HE CIEAYET MEePENUCHIBATH TEKCT yIeOHUKA.

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

7. Bcee 3amauu cienyet pemarb B cucteMe CH. Jlanee npuBeneHbl HEKOTOPBIE TOHATUS XUMHUH U
CIOCOOBI BBIPAXXEHHUS KOHIIEHTPAILIUM PACTBOPOB C HUCIOIb30BaHUEM 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
CpEy €CTECTBEHHO - HAyYHBIX JUCUUIUIMH. POJb XMMHU3alMy B pa3BUTHUU CEJIBCKOTO XO035HCTBA
U IUIIEBOro Npou3BoAcTBAa. OTHOCHUTEIbHBIE aTOMHBIE U MOJIEKYJIApHBIE Macchl. IIpocteie u
cloHbIe BemecTBa. HomeHknaTypa Heopranmyeckux BemecTB. Monbs. Moisipaas macca. Mo-
JSApHBIA 00beM. ATOMBI. DneMeHTbl. Mosekynbl. CTexuomMeTpusi. 3aKOH COXpPaHEHUs Macchl U
SHEepruu. 3aKOH MOCTOSHCTBA COCTaBa: JAJIbTOHUIBI U OepTOUINM/BI. 3aKOH ABOrajpo U cle-
CTBUS U3 HEro. 3aKOH KPAaTHBIX OTHOLIECHUH. 3aKOH 3KBUBaJIEHTOB. MoJisipHast Macca SKBUBAJICH-
Ta. Vcrosb30BaHNE XUMUYECKUX NOHATHN, 3aKOHOB U METOJIOB MCCJIEOBAHUS B CEIbCKOXO35Iii-
CTBEHHBIX M OMOJOIMYECKHX HayKaX. DKOJOTMYecKas OlaCHOCTb HErPAMOTHOTO NPUMEHEHUS
XUMHYECKHX IPONYKTOB B CEIBCKOM XO3sCcTBE. lCmoip30BaHME OCHOBHBIX 3aKOHOB €CTeE-
CTBEHHOHAYYHbIX AUCLUMILUIMH B IPpOo(deccuoHaNbHON AesTenbHOCTU. [IpuMenenne MeTooB Ma-
TEMaTHYECKOI0 aHaJIN3a U MOJEIUPOBAHMS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOIO MCCIIE0-
BaHus. CaMoopranusanys u camooopa3oBaHue.
Paznen 2. Ctpoenue atoma. Ilepuoanyeckuii 3aK0H M NepHOAMYECKasi CHCTeMa XMMMYe-
CKMX 3JIeMEHTOB.
OcHOBHBIE IPUHIUIIBI KBAHTOBOM TEOPUU CTPOEHHUSI BEIIECTBA: IPEACTABIECHUS O KOPIYCKYJIAP-
HO-BOJIHOBOM JyajJM3Me SIBJIEHUN MUKpPOMHpA, IPUHIIUIIE HEOIPEeIeHHOCTH, YpaBHeHuu Lllpe-
JMHrepa, BOJTHOBON (yHKIMHU, aTOMHON opOuTanu. KBaHTOBbIE uuclia: rilaBHOE, OpOUTAIBHOE,
MarHMUTHOE ¥ CIMHOBOE. DHEPreTH4ecKre YpOBHHM M MOAYPOBHH aToMa. Bua BONHOBBIX (PyHK-
II1H, OTBEYAIOLIMX Pa3IMYHBIM OPOUTAIBHBIM KBAaHTOBBIM YHCIIaM, M paclpeesieHue 3JIeKTPOH-
HOM MJIOTHOCTH Ha Pa3JINYHBIX ATOMHBIX OPOUTAIISX.
[TpuHIMIBI 3aMTOTHEHUS 3JIEKTPOHHBIX OpOHTaNel arToMa B OCHOBHOM COCTOSIHUM: npuHImn [la-
yiu, npaBuio XyHaa. DJIEKTPOHHbIE EMKOCTH opOuTalel, moaypoBHEl 1 ypoBHel aroma. Cro-
cOOBI 3aITMCH IEKTPOHHBIX (HhOpMyIT aToMa.
[lepuoanueckas cuctemMa M CTpOEHUE aTOMOB 3JIeMeHTOB. [locTpoeHue CTpyKTyphl epHoanye-
CKOHM CHCTEMBI, UCXOJ U3 DHEPreTUYEeCKON MOCIEA0BATEIbHOCTH OypoBHEN aTtomoB. IIoHs-
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 KOPOTKOIEPUOJHBINH BapUaHThl EepUOANYECcKOil 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-
TEIHLHOCTh, paauychl BaH-nep-Baanbca), o0mme XuMIUYeCKne 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 CBS3EH: IEKTPUUECKUE AUIOJIbHBIE MOMEHTHI, 3()(heKTUBHBIE 3apsiabl AaTOMOB,
CTEIIEHb HOHHOCTH, HANIPABJICHHOCTh M HACBHIILIEHHOCTD, YHEPTUS U UTMHA CBSA3H.



MeTto/1 BaJIeHTHBIX CBSI3¢ U OCOOCHHOCTH HCIIONB3YEMOW B HEM BOJHOBOW (pYHKIMHU, G- U T-
cBs3M. Tunsl rubpuIN3auu aTOMHBIX OpOUTaiell U reoMeTpusi MoJieKy. HemozeneHusie 3ek-
TPOHHBIE APl MOJIEKYIL.

MeTtoa MoJIeKyISIpHBIX opOHTaneil 1 0COOEHHOCTH HCIOIb3yeMON B HEM BOJHOBOM (DYHKLHUU.
Cas3pIBatoIMe U paspbIXJIAIONINE MOJIEKYJISIpHbIE opOuTanu. VX 3aronHeHue 31eKTpoHamMHu, 110-
PANOK M 3HEeprus cBsizeid. CBs3H B IByXaTOMHBIX TOMOSIZIEPHBIX MOJIEKYJIaX.

[IpuMeHeHHE TEOPUH XUMUYECKOH CBSI3U B XUMHUH U OMOJIOTHU. DHEPIrUs KOBAICHTHBIX CBS3EH U
SHEpPreTHKa XUMHMYECKUX peakuuid. I'eomerpusst mosekyn. KapkacHble M IpOCTpaHCTBEHHBIE
n300pakeHust MosieKysl. | MOKOCTh OMOMOJIEKY KaK pe3ysibTaT CBOOOIHOTO BpalleHHsI 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 XMMUYECKHX PeaKkUMid M1 MeTOJbI ee peryJiu-
poBaHus.

[TonsiTe 0 ckOopocTH XUMHYECKON 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 DJIEMEHTApHOU cTaanu. KOHCTaHTa CKOPOCTH peaKIny.

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

MeTo/ibl peryampoBaHusi CKOPOCTH XUMHUYECKOW PEAKIUU.

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

Pa3nen 5. Xumuueckoe u ¢pa3zoBoe paBHOBecHe.

OO6patumbie 1 HEOOPATUMbBIE XUMHUECKHUE MPOIECChl. XUMHYECKOE U (pa30BOE paBHOBECHE. XHU-
MHUYECKOE pPaBHOBECHE KaK Pe3yJabTaT CAMOIPOU3BOJIBHOTO MPOTEKAHHsS OOpaTUMOM peakiuu.
JluHamuueckuil XapakTep XMMHUYECKOro paBHOBecus. 3akoH jAeicTByrounmx macc. Koncranta
paBHOBecHs. CMelLEHNE PAaBHOBECHUS NPU W3MEHEHUHM KOHILIEHTPALMM, TEMIEpATypbl U JaBlle-
Hud. [Ipuanun Jle-Illatense. IIporano3upoBanue HanpasieHus peakuui. Pons XuMU4Yeckux pas-
HOBECUU B IIPUPOJIE.

Pa3nes 6. JHepreTuka XuMHU4eCKHX MPOLECCOB.

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

OHTaNbNUs Kak (YHKLUS COCTOSIHHS BEILIECTBA, KaK Mepa 3allaCeHHOM BEIIEeCTBOM SHEPTHH.
DneKTpoHHas, KojeOaTenbHasl, BpallaTelbHas M MOCTYyNAaTeIbHasi COCTABISIONINE SHTAJBIINU.
CBsI3b HTAJIBIINU U TEIUIOEMKOCTH. DHTAJIBIMS U TETJIOBOM 2P ekt peakuuu. Beruncnenue 3H-
TalbIMM PEAKUUU IO 3HAYEHUSM SHTAJIbNUN 00pa30BaHUS MPOIYKTOB U PEAreHTOB PEAKIIUH.
3axoH ['ecca.

CBobOonHas SHEPTHUs I'nG6ca KaK byHKIUSA COCTOSIHMS BEILIECTBA.
AG peakinuu Kak MpUYUHA TMPOTEKAHUS CaMOIPOU3BONIBHBIX peakimid. CBsizb AG peakiuu ¢
KOHCTAaHTOW paBHOBeCHsI peakiuu. Berancnenne AG peakiiuu mo 3Ha4eHHUsIM CBOOOIHBIX 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 PEAareHTOB peakUuy. BTOpoW 3aKOH TEpMOJMHAMHMKH KaK KpHUTEpUH
HANPaBIEHUSI XUMHYECKONW pEaKIMu. DHTAJIbIUHHBIA W SHTPONMUNHBIA BKJIAJIbl B CBOOOTHYIO
SHEPTHUIO0 peakuuu. X oTHOCUTENbHAS POJlb.

IIpuMeHeHHe U 3HAYEHHE DHEPreTUKU XUMHUYECKUX peakuui. [IporHosupoBaHue HampasiIcHUS
peakiuii. BosmokHoCTH pacyera u npubimkeHHbIX oneHoK AG peaknuii. DHepreTrka GHOCHH-
Te3a U CUHTE3a HEYCTOMYUBBIX COCIUHEHUN.

Pa3nesn 7. XumMHu4ecKHe CHCTEMbI: PACTBOPbI, IMCIIEPCHbIE CUCTEMBI.

PactBops! 1 ux npupoaa. [lpuannsr o6pazoBanust pacTBopoB. [Ipupoga MEKXMOTIEKYIAPHBIX CHIT



B pactBopax. CriocoObl BBIpaXKEHUS KOHIIEHTPAIMK PacTBOPOB. M ieanbHbIe U HeUIeanbHbIE pac-
TBOPBI.

ONEKTPOIUTHl U HEBJEKTPOIUTHI. Teopus 3JIEKTPOIUTHUECKON auccouuanuu. Jucconuanus
9JIEKTPOJIUTOB B BOAHBIX pacTBopax. ['maparauus (conpBartaiusi) MoHOB. CTeneHb U CTYNEHU
muccorranui. CuiibHBIe U ciiabble AneKTponuThl. KoHcTanTa nuccouuanuu U (hakTopsl, BIH-
foiue Ha Hee. Monnbie peakuuu. [IponsBenenre pacTBOPUMOCTH. 3HAYECHUE CHIIBHBIX U CIIA0BIX
AJIEKTPOJINTOB. PacTBOPBI HEANIEKTPOJIUTOB U UX CBOMCTBA.

Huccomnmaruss Boabel. MoHHOe mpowm3BeneHue Bojabl. Bomopomubiii mokaszarens (pH) u ero
BIMSIHUE HA XOJ TEXHOJOTMYECKUX IpoueccoB. Ero m3mepenue u 3HadeHue. KucnortHo-
OCHOBHBIE CBOMCTBa pPAacTBOPOB 3JEKTPOIUTOB. Jluccoumanus amdonutoB. Bona, kak
pacTBOpUTENb. 3HAYEHHE BOJBI JUIsl TEXHUYECKHX IpoueccoB. BogomoaroroBka. ['mapaTsil.
Kpucramnoruapatel. ConbBaTbl. 3HaYeHHE PACTBOPOB B XUMHUH, OUOJIOTUU, TEXHUKE U OBITY.
I'mppomus coneit. Koncranta u creneHb ruaponusa. Mx 3aBUCHMOCTB OT TEMIIEPATypHI,
KOHIEHTpauuu U mnpuposl coneil. [lonarue o OydepHbix pacTBopax. /lucnepcHble CUCTEMBI.
CrtpoeHnue, kinaccu(uKaIys ¥ CBOHCTBA JUCIICPCHBIX CUCTEM.

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 coelnHeHuH. KOHCTaHTa yCTOMYMBOCTH U KOHCTaHTa HECTOMKOCTH KOMIUJIEKCHBIX COEHH-
HeHuil. MIX HoMeHKaTypa. 3HaueHHe KOMILJIEKCHBIX coelMHeHui. Xnopodusui, reMuH, pepMeH-
THI - IPUPOJIHBIE KOMIUJICKCHBIE COSTUHEHUS.

3HavYeHHE KOMIUIEKCHBIX COCIMHCHHH B OMOXMMHHU KiIeTKA. HoBoe HampaBiieHHE B XUMHUU —
OMOHEOpPraHNYECKask XUMHUsL.

Pa3zgen 9. OKucINTEIbHO-BOCCTAHOBHTEIbLHBIE CBOMCTBA BEIECTB.

.BajleHTHOCTh M CTENeHb OKWCIEHUsS 3JIEMEHTOB. [IpaBuiia HaXOXIEHUSI CTETICHH OKUCIICHUS
aaeMeHTOB.  OKHCIUTENHbHO-BOCCTAHOBUTENILHEIC CBOMCTBA DJIEMEHTOB M HMX COCAUHCHUM.
OKHUCIUTENN U BOCCTAHOBUTENU. THIBI OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuii. CocTaB-
JieHue uX ypaBHEeHUU. DaKTOPBI, BIUAIONINE HA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
OKHCIUTEIFHO-BOCCTAHOBUTEIBHEIC SKBHBAJICHTEI.

3HauYeHHE OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN B IPUPOJIE.

Pa3nen 10. DaekTpoxuMmnyecKkue CHCTEMBI.

[TonsiTue 00 HSNEKTPOAHBIX MOTEHIMANAX MU JJIEKTPOXMMHUYECKUX cuctemax. OmpeneneHue
HaIpaBJIeHUs U TITyOUHBI TPOTEKAHUSI OKUCITUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN C TIOMOIIIBIO
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX MOTEHIIMATIOB. DJIEKTPOIIHU3.

Paznen 11. HemeTranasl 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 3HaUCHUE B IPUPOJIE.

bunapnsie coequHeHUs BOAOPOJAA C BJIEKTPOOTPUIATEIbHBIMU DJIEMEHTAMH, UX TOBEACHHUE B
BOJHBIX pacTBOpax. [ uapararus mpoToHa.

Bonoponconepxainiyie opraHMuecKiue COECIUHEHHsI KaK OCHOBHBIE KOMIIOHEHTBI JKMBOTO BEIlle-
ctBa. Posb BO/IBI Kak cpemooOpasyromiero BenecTa KiaeTku. Boga B ceIbCcKOM X0351CTBE. DKO-
JIOTHUYECKHE aCIIEKThI BOAOIOIL30BAHU.

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

["asorensl 1 MX COEMUWHEHHUS. DJIEKTPOHHOE CTPOCHHE aTOMOB TAJIOTEHOB M 3aKOHOMEPHOCTH
U3MEHEHUsI CBOMCTB TaJIOT€HOB B MOArpymnme. XJIOpOBOJAOPOA, XJIOPOBOAOPOAHAS (COJsiHAA)
kuciota. COeNMHEHHSI C TIOJOXHUTEIBbHBIMUA CTETICHSIMU OKHCJICHUS XJIOpa, MX XHUMHUYECKHE
cBoiicTBa. OcoOEHHOCTH XJIOpa Kak OMOTreHHOro »jeMeHTa. Poib Xiopa B KieTke; (Top Kak
OMOJIOTHYECKH HEOOXOIMMBIHN DJIEMEHT U KaK JIEMEHT — 3arps3HUTENh OKPYKAIOIIEH CpeIbl.
Kucnopoa. Aromnas xapakrepuctuka. OCOOCHHOCTH CTPYKTYpPBI MOJEKYJ KHCIOpOAa. 3Haue-



HHUE KUCIIOPOJIa, KaK OCHOBHOT'O 3JIEMEHTA 3eMHOM KOpbl. MHOr00oOpas3ue coeMHEeHU KHUCIOpO-
na. O3on. [lepokcuapl. Dxomorudeckas pojb KUCIOpoaa U 030Ha aTMochephl.

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

Cynbdutsl, cynbdarel u THOCYIbGATHL. 3HAYCHUE COCTUHEHHUH cephbl. DKOJIOTHYECKH OTACHBIE
COEIMHEHUS CEPBI.

A3zot B nipupojgie. AtoMHas xapaktepuctuka. [lomydyenne u npumeHenue aszora. CoeauHeHUs
a30Ta ¢ BOJOPOAOM M KuciopogoMm. llomydyenre cBoiicTBa mnpuMeHEHUE. AMMOHUNHBIE COJIU.
MoueBuHa. A3otucTas U a30THas KUCIOTbl. HuTputel u HuTpathl. [IpuunHbl HEyCTONYUBOCTH
coenuHeHui azora. Ocoboe 3HayeHHne a3oTa kak ouorenHoro snemeHta. @ochop. Ero aromuas
xapakrepuctuka. Coenunenus pocopa ¢ kucmopoaom u Bogopoaom. Dochuasl. Pochopucras
kuciota. Mera-, opTo-, moJiu- u nupodocdopHbie KUCIOTH. Ux 3HaueHue. @ocuts u docda-
Thl. buorennoe 3nauenue gpocdopa. Kpyroopot azora u docdopa B npupoze.

Yrnepon B npupojie. XapakTepuctuka aroma. OcCOOEHHOCTH XMMUYECKUX CBSI3€H yriepoia u ux
poiib. CoeMHEHMs! yIiiepoia Kak OCHOBA I TOILIMBA U MoauMepoB. OKCHUIbI aTOMa yriepoja.
Oxonoruyeckoe 3Hadenne CO2 B atMmocdepe (mapHUKOBBIN 3G (dekT). YroapHas KUCIOTa U Kap-
OOHaTBI, UX 0COOEHHOCTH. bruorenHoe 3HaueHue yriepoaa. KpyroBopot yriepoaa B mpupoe.
KpemHuuii B npupojie, B )KUBOTHBIX OopranusmMax. Okcuabl kpeMHus. KpeMHHeBble KHCIIOThI, CH-
JIMKaThl, UX IpuMeHeHne. KpemHuil, kak 1o4Bo0Opa3yomuii 3IeMEHT.

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 Kanmus B npupone. Cdepsl MpUMEHEHHUS COSIMHEHHN HATPHUS U KaJIHs.
Marnuii. Ero copep:kaHue B pacTUTENbHBIX M KMBOTHBIX opraHuzmax. OKCuI, THMAPOKCUI U
conmu MmarHus. Mx 3nHauenuwe. Mon marnua u xnopoduiui. Kanmpuuil. buonoruueckas poib
KaJIbLMsL U ero coenuHeHuil. Com MarHusi U KaJbLUS U KECTKOCTh NPUPOJIHBIX BoA. Mephl
JKECTKOCTH BOJBI.

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

D - snemeHTHI - mepexojHble MeTabl. VX XapakTepHas 0COOEHHOCTh: NEpeMeHHasl CTeNEHb
OKHCJIEHHUS, 00pa30BaHNe KOMIIJIEKCHBIX COETUHEHU.

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

Menpb 1 cepeOpo Kak KOMILIEKCOOOpa30BaTeu.

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

Xpom. XpoMuThl. XpoMaThl 1 OMXPOMAThl KAK BOCCTAHOBUTENN U OKHCIUTEIIH.

Mapraneu. MaHranaTbl 1 IepMaHTaHATHI.

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

MeTaniabl-MUKPO371€MEHTHI. TOKCHYHOCTh TSDKEIIBIX 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. [lonsatue o ITIAK.
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. TpeOoBaHHsS K HUM, UyBCTBUTEIBHOCTh U CEIEKTUBHOCTb. XapakTe-
PHUCTHKA IMOJHOTHI MPOTEKaHUs Peakuy 10 KOHCTaHTe paBHOBecusi. OCHOBHasl U MOOOYHbIE pe-
aKIWHU.

AHanuTndeckue curiaisl. FIX ocOOEHHOCTH 11 pa3IMYHbIX METOJI0B aHAJIN3A.

OneHka NpaBUJIBHOCTH PE3YJIbTaTOB aHAIU30B.



BocnpousBogumocts n3mepenuil. CiaydaiiHble ¥ CHCTEMAaTHYECKHE MOIPEUIHOCTH HM3MEPEHUI.
Wx BbIsIBIEHUWE, ycTpaHEeHHWE W ydeT. AOCOIOTHBIC W cUcTeMarhuyeckue omuoku. U3 pazmep-
HocTh. OrmpenenieHue rpaHul] pazdpoca U3MEpEeHUil M CTaHJAPTHOTO OTKIOHEHHs. lIpomaxwu
(rpyObie ommbku ). Kpurepun ux ydera. 3nadamue nudpsl. X yd4eT B OLIGHKE TOYHOCTH pe-
3yJbTaTOB aHAJIMU3A.
CrniocoOblI pa3enenus, BbIICICHNUS U KOHIICHTPUPOBAHUS BEIIECTB.
Paznenenue, BolieIeHUE U KOHUEHTPUPOBAHUE JIEMEHTOB C IIOMOLIBIO OCAXKICHHS UX TPYIHO-
PacTBOPUMBIX COEIMHEHUM. [ pyIIIIOBBIE U CEIEKTUBHBIE PEareHTHI.
Xpomarorpadus. Ee cymHocts U pazHoBUAHOCTH. [lokazarenn xpomarorpaguueckoro passie-
nenus. Ciiydau IpUMEHEHHUS.

XUMHYECKUE METO/IbI MACHTUDHUKAINU. | paBUMETpUYECKHIA aHATTU3.

CymocTh MeTona. TpeboBaHus, MpeabsIBISIEMbIE K OCaXIaeMOi U BecOBOM (Gopmam. YciioBus
KOJIMYECTBEHHOTO OCAXK/ICHUS TPYIHOPACTBOPUMBIX BewlecTB. [locmenoBaTenbHOCTh onepanuii u
nprueMbl 00pabOTKH 0CATAKOB, IPOMBIBAHHE OCAKOB, BEIOOP MPOMBIBHOM JKUIKOCTH, TEKAHTALIUS
U (pUIbTpOBaHUE, BAPUAHTHI U TEXHUKA 3THX omepanuil. BeicyirBaHue U B3BEIIMBAHUE OCAJ-
KOB.

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

TutpumeTpruecKuil aHanus.

Cymnocts Merona. IIpsmoe 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 3KBUBAJICHTHOCTU U KO-
HEYHas TOYKa TUTPOBAHUSI.

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

KucinoTHO-0OCHOBHOE TUTPOBaHUE.

CymHocTts MeTona. IlepBuuHbIE CTaHIAPTHI Ul pacTBOPOB KHUCIOT M mienouyed. CraHgapTusa-
LML paCTBOPOB KHCJIOT M IIeI04el. Touka HEUTPAIbHOCTH, TOYKA SKBUBAJICHTHOCTH U KOHEYHAs
TOYKa TUTPOBaHUs. Beruncienue pH B pa3nnyHble MOMEHTHI TUTPOBaHUS U IOCTPOEHNUE KPUBBIX
TUTPOBAHUS CHJIbHBIX U CJIa0BIX KUCIOT U OCHOBaHMH.

Posib MHAMKATOPOB B METOJE KUCIOTHO-OCHOBHOTO TUTpOBaHUA. Teopust nHaukaTopos. HTep-
BaJI Mepexoja OKpacku uHaukaropa. [lokasarens TUTpoBaHUS MHIMKAaTOpa. PacnpocTpaHeHHbIE
UHIUKaTOpbl. BeIOOp MHAMKAaTOpa JUIsl yCTAaHOBICHHUS KOHEYHOM TOYKHM THTpoBaHUsS. OmMOKU
TUTPOBAHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.

MeTtoapl aHanu3a: epMaHraHaTOMETpPHs, HOJOMEeTpHs, AuxXpoMaToMeTpus. IHIuKaTopsl, npu-
MEHsIEMbI€ B OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX METO/aX: Clelu(pUIEecKue U OKHUCIUTEIbHO-
BOCCTaHOBUTEJbHBIE.

[Tepmanranaromerpus. OOmias xapakrepucTuka MeToza. [Ipurorosienue pactBopa nepMaHra-
HaTa Kanus. [lepBuunble ctanaapTsl. CTaHIapTH3AIMs pacTBOpa NepMaHraHaTa kamms. Momo-
metpus. [lepBuunbie crangaptel. CTangapTu3anus pactBopa Tuocynbdara. Kpaxman kak uHIu-
KaTop.

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

[TorenunomeTpus (MOHOMETPHS).

CBs13p MeXy DJIEKTPOJABMKYIIEH CHJION M aKTUBHOCTHIO MOTEHLHUATI-ONPENESIONINX HOHOB
pactBopa. MHaUKaTOpHBIE 3IEKTPOABI M 3JEKTPOibl cpaBHEHUsS. CTEKIISIHHBIA, MOHOCEIEKTHUB-
HBIE, TUIATUHOBBIN JIEKTPOABI, 00JACTH UX YCTOMYMBBIX MOKa3aHWH. AHAIUTHUYECKUI CUTHAI B
MOTEHLIUOMETPUH.



[Tpsamas noreHomeTpus (MoHoMeTpusi). Haznauenue, obnacts npumenenus. [lotenunomerpu-
yeckoe u3MepeHue pH, npuMeHsieMble JIeKTPOAbl, YCIOBUS MpoBeIeHHs n3MepeHuil. TouHoCTh
n3mepenuii. [loreHnnomMerpudyeckoe U3MEpEeHUEe KOHLEHTPAUUi Kalus, HUTPAT-UOHA, XJIOPUA-
MOHA C [TOMOIIIbIO HOHOCEJIEKTUBHBIX IEKTPOIOB.

[Torenunomerpuyeckoe TutpoBanue. HazHauenue u ycioBus nposejneHusi. Kpuble noTeHIMO-
METPUYECKOr0 TUTPOBAHUS C HCIOJIb30BAaHMEM pEaKUUH HEeUTpanu3aluu, OKHCICHUs-
BOCCTaHOBJICHUS, KOMIUIEKCOOOpa3oBaHus U ocaxkaeHus. CriocoObl HaXOXKICHNUs KOHEYHOW TOY-
KU TUTPOBAHUS.

AGcopburoHHas GOTOMETPHSI.

3akoHBI TIOTJIONICHHS cBeTa (3akoH byrepa—IJlambepra— bepa). Onrrueckasi MIOTHOCTh, MO-
JspHBIA K03 duumeHT nornomeHus. CrnekrpoGoTomMeTpusi U KOJOPUMETPHUs, X 0COOEHHOCTH.
[TpuHIMNMaIbHBIE CXEMBbI YCTpoiicTBa cnekTpodoromerpa u orokosopumerpa. Crnocodsl Mo-
HOXpoMmartuzauuu cBera. OCHOBBI CIEKTPO(OTOMETPHUECKOTO aHallM3a PacTBOPOB. UyBCTBH-
TeJIbHOCTh MeToza. CrocoObl onpeaeneHus KOHLEHTpaluy BellecTBa — rpaduyeckue U pac-
yetHbie. O0IaCTH MPUMEHEHUS CTIEKTPO(YOTOMETPHH U KOJIOPHUMETPHH.

5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

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

TOB, HAlMCAaHWE YPAaBHEHUN peakIuii, TECTUPOBAHUE, BBIMOIHE-
HUE€ TPYIIOBBIX AyJUTOPHBIX 3aJlaHUN, WHJMBHUAYAJIbHBIE J10-
KJIaJIbI

CamocTosTelIbHBIE pa6OTLI 38.H_II/ITa U TIPE3CHTalud pPE3YyJIbTAaTOB CaMOCTOSTEIILHOM
MOATOTOBKH 1 MICCIICAOBAHNI Ha 3aHITUIX

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

Konx koHTpO- O1EeHOYHOE 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 ax3amena 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
XumMnueckas 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
XUMHUYECKHUE CUCTEMBL: VK-1; OIIK-1 | TecroBble 3aganus 25
7 PacTBOPBI, TUCTICPCHBIE CUCTE- Temsl pedepaton 10
MBL.
Bomnpocs! 11 sx3aMeHa 8
Kommnekcusle coenunenus. | YK-1; OIIK-1 | TectoBbie 3amaHust 10
8 Temsbl peepaToB 4
Bomnpocs! 11 sxk3aMeHa 6
OKHUCIIUTEIIEHO- VK-1; OIIK-1 | TecroBble 3ananus 20
9 BOCCTAaHOBUTEILHEIE CBOMCTBA Tembl pedepatos 11
BEIIECTB.
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 Tewmbl pehepaToB 9
Bormpocs! 1u1st 5x3ameHa 3
OO01111e cBOMCTBa METAJIJIOB. VK-1; OIIK-1 | TectroBble 3aganus 35
12 Tewmbl pedepaton 6
Bormpocs! st sx3amena 12
XuMuyeckast HACHTUDUKAIIHS: VK-1; OIIK-1 | TecroBble 3a0aHUs 88
13 Ka4eCTBEHHBIM W KOJIWYECTBEH- Tewmbl pedhepaToB 5
HBIN aHAJTH3. Bormpoce! a71st 5k3ameHa 15
duznyeckue 1 PU3NKo- VK-1; OIIK-1 | TecroBble 3a0aHUS 12
14 XUMHUYECKHUE METOAbl aHaJIn3a TeMbl pe(bepaTOB
BEIIECTB.
m Bomnpocsr i sx3ameHa 8

6.2. IlepeyeHb BONPOCOB /ISl IK3aMEHAa
1. MecTo XMMHH B LIEJIOM U HEOPTaHUYECKOW XMMHUH B YACTHOCTHU CPEIH €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, MECTULUIbI, TepOUIIUIbI, TeCUKAHTHI, Ae(OIMaHTbl, KOPMOBBIE J100aBKH,
XUMHYECKHe 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. DKosnorudeckasl ONacCHOCTh HETPAMOTHOTO MIPUMEHEHNSI XUMUUYECKUX MPOJYKTOB B CEJIBCKOM
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 XMMHH: 3aKOH COXPAaHEHUS MacChl U SJHEPIHH, 3aKOH KPAaTHBIX OTHOIICHHUH,
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-ucnepcHoro ypoHs YK-1; OITK-1.

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

10. I[Ipupoa MEXMONEKYISIPHBIX CUJI B pacTBOpax: cuibl Ban-nep-Baanbsca (opueHTalMOHHbIE,
MHAYKIIMOHHBIE, TUCIIEPCUOHHBIE); HOH-IUIIOJIbHOE B3aUMOJIEHCTBUE, BOAOPOIHAs CBsA3b Y K-1;
OIIK-1

11. Cioco6sl 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 CHJIBHBIX JIEKTPOJIMTOB B XUMHH, Onosioruu, reoxumun YK-1; OITK-1
16. Tunsl cnadbIX 37eKTposInTOB. KOHCTAHTBI M CTENEHN AUCCOLUAIMM CII1a0bIX IEKTPOIUTOB
VYK-1; OIIK-1

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

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

19. Bydepnsbie pactBoper  YK-1; OIIK-1

20. Tunel rugponusa. Koncrantel u ctenenu ruapoinusa 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. YcToM4MBOCTh KOMIUIEKCHBIX COEIMHEHUN B pacTBOpax. KOHCTaHThl 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. OxucnurenpbHO-BOCCTaHOBUTENbHBIE peakiuu YK-1; OIIK-1

27. OKUCIUTENHHO-BOCCTAaHOBUTENbHBIE (3NIeKTpoaHbIe) moTeHansl YK-1; OITK-1

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

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

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

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

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

34. 3HaueHHe XUMHYECKON KUHETUKH B XUMHUHU, OMOJIOTUH U celabckoM Xo3giictBe YK-1; OIIK-1
35. Xummnueckoe paBHOBECHE KaK pe3ysIbTaT CaMOIPOU3BOJILHOIO IIPOTEKAHUS 00OpaTUMOIi pe-
aknnu YK-1; OIIK-1

36. 3akoH neiictByromux Macc. Koncranrta pasHoBecust YK-1; OIIK-1

37. CMelieHrEe paBHOBECHS IIPY U3MEHEHUHM KOHIEHTPAIUH, TEMIIEPATyphl U AaBieHus. [IpuH-
uun Jle-Illatense. YK-1; OIIK-1

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

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

40. Duranbnus u TemnoBoit 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 KpUTEPHI HallpaBiieHus XxumMuueckoil peakunn 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 J1yaJIM3M€ SIBICHUH MUKPOMUPA, IPUHIIUIIE HEOPEAETICHHOCTH, YPaBHEHUH
HIpenunrepa, BOIHOBOM (yHKIMU, aToMHOM 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. [IpuHUKMIIBI 3aMI0THEHUS JIEKTPOHHBIX OpOUTAaiell aToMa B OCHOBHOM COCTOSIHUU: TIPUHIUTI
[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 npasuinam Kineukosckoro YK-1; OIIK-1

51. IIpu4nHbl pa3aIMYHO# [UIMHBI IEPHOJIOB; 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, AIEKTPOOT-
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 Beniects YK-1; OITK-1

56. Tunel cBs3eii: KOBAJICHTHAs, HOHHAsI, MeTaJuTM4ecKast, Bogopoanas YK-1; OITK-1

58. XapaKTepHCTUKH CBSI3EH: IIEKTPUICCKHIE TUTIOIBHBIC MOMECHTBI, 3 (EKTUBHEIC 3aps/IbI aTO-
MOB, CTEMIEHb MOHHOCTH, HAIIPABIEHHOCTh U HACBIIIICHHOCTh, SHEPTUs U JAJHA CBSI3U

VYK-1; OIIK-159. Tunsl rubpuau3anuy aTOMHBIX OpOUTAICH U TE€OMETPHUS MOJIECKYJI

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 TpoIleccax, B KOHTPOJIE KayecTBa MPOIYKIIMU, B OXpaHe OKpyKawIiei cpeasl. [lonsarue o
ITIK YK-1; OIIK-1.

77. KauecTBeHHBIN U KoJIMUecTBeHHBIN aHanmn3. Mx 3nauenne 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. IIpumeneHune METOI0B MaTEMAaTUYECKOT0 aHaIM3a U MOJICITUPOBAHUS, 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)

[IponBuHyTHIN
(75-100 6ammoB)

«OmJjiH4HO»

3HaeT
- TOJIHO TEOPETHUYECKUil Marepuaj, KOTOpBIH
YMEET COOTHECTH C BO3MOXKHOCTSIMU TPAKTHU-
4ECKOIo PUMEHEHUS;

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

ymeer

- HHTErpUPOBATh 3HAHUS U3 Pa3HBIX pa3/ielioB,
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 JUCIHIUIMH B NMPOQPECcCCHOHATbHON
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 J1eATENbHOCTH
(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 NPAKTH-

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




KH,

- peliaTh TUIOBBIC 3a1a4H;

- HCIIOJIb30BaTh OCHOBHbBIE 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, O0€3 MOMOIIH Ipe-
11oJ1aBaTeis,

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

- apryMEHTHPOBAaHHOMW, TPaMOTHOM, YETKON pe-
YbIO.

[ToporoBsiii
(35-49 6ai0B)

«yooe1emeopu-
mebHo»

3HaeT

- TEOPETUYECKUH M TNPAKTUYECKUN MaTepuall,
HO JIOITYCKaeT OLINOKHU;

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

ymeer

- COEIMHATDH 3HAHUS U3 Pa3HBIX pa3eiioB Kypca
TOJIBKO IIPH HaBOSIIMX BOIMPOCAX MperojaBa-
Tes,

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

- YaCTMYHO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JMCUUIUIMH 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 U 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




(TOTTIOPOTOBBIN) | - TECOPETUUECKUI U MPAKTHUCCKUIT MaTepUall, (0-10)

(xoMmeTeHLUs HE | - CYIIIHOCTHOM 4acTu Kypca; Pedepar (0-4)
copMHpOBaHa) |- OCHOBHBIC 3aKOHBI €CTECTBCHHOHAY4YHBIX | Bompockl sk3ame-
(MeHee 35 6a/UIOB) | AUCHUIUIMH B NPOQEeCCHOHANBHOMN nesaTenbHo- | Hy (0-20)
CTH
«Heyooenemeopu- | He ymeeT
mebHo» - 0e3 CyIIEeCTBEHHbIX OHIMOOK BBICTPAUBATh

OTBET, BBITIOJHATD 33J[aHuUE,
- BBINIOJIHATH TMPAKTUKO-OPUEHTHUPOBAHHBIE U
CUTYallMOHHBIE 3aJ]aHHs, pellaTb HHTErPUpPO-
BaHHbIE 33Jayu Mpo(decCHOHATBLHON Hampas-
JICHHOCTH,

- WJUTIOCTPUPOBATh OTBET MPUMEPAMHU;

- HMCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCIHIUIMH B NMpoQeccuoHATbHON
NeSITeTTbHOCTH;

-IIPUMEHSTh METOJbl MATEMATHUECKOTO aHallu-
32 U MOJAETHPOBAHUSA, TEOPETHUYECKOTO U IKC-
NEPUMEHTAIBHOTO HCCIICJOBAHUS

He BJIajieeT

- CIOCOOHOCTBIO K CaMOOPTaHU3aIMK U CaMO-
00pazoBaHUIO

- TEPMUHOJIOTHEN Kypca,

- crmoco0aMu  MBICIUTENBHON  J1eATeNbHO-
CTH(aHAJIM30M, CHHTE30M, CpaBHEHHEM, 0000-
IICHUEM U T.11.);

- TPAaMOTHOM, YETKON PEUBI0.

7. YdeOHO-MeTOAMYECKOE M HMH(OPMALMOHHOE o0ecreyeHue IUCIUTIIHHBI
(MoayJin)

7.1.0cHoBHas yueOHas1 JuTEpaTypa
1. Adanacees, b. H. ®uznueckas xumus: yauedHoe nocodue / b. H. Adanacees, 0. I1. Axy-
noBa. — Cankr-IlerepOypr: Jlanp, 2021. — 416 ¢. — ISBN 978-5-8114-1402-4. — Tekcr:
DIIEKTPOHHBIN // JlaHs: 3JIEKTPOHHO-OUOINOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/168461
2. Kosanenko, JI. &. buoxumudeckre OCHOBBI XMMHUU OMOJIOTHYECKU AKTHBHBIX BEIECTB:
yuebHoe nocodue / JI. &. KoBanenko. — 5-e uzn. — MockBa: Jlabopartopus 3Hanumii, 2020.
— 232 ¢. — ISBN 978-5-00101-860-5. — TexkcT: amekTpoHHbIN // JlaHb: 3JEKTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/151537
3. Heoprannueckas xumust B 24. Yacte 1. TeopeTnueckre OCHOBBI 5-U31., IEP. U JIO1I.
yaeOHHUK 1)1 akagemudeckorodakanaspuata. /Kuszes [[.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. XuUMUS 3JI€MEHTOB 5-U311., IIEp. ¥ JOM. y4eOHUK
Ju1s akagemuueckorodakanaspuara. /Kuszes J1.A., Cmapeirua C.H.- [DnexkTpoHHBIN
pecypc].- M.: FOpaiir, 2017.-359c. https://www.biblio-online.ru/book/763BEB16-C2D8-
4545-AF39-FB4A38E2BD4D
5. AHanuTnyeckas XUMHUS U PU3UKO-XMMUYECKHE MEeTO/Ibl aHanu3a: yueonuk. B 21.T.1/ Ilox
pen.A.A. Umenko. — 3-e u3n.; crep.- M.: Akaagemusi, 2014.- 352c.- ( Beiciiee o6pa3oBanue
OakanmaBpuar).



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

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

7.2.JlonoiHuTE/IbHASL yYeOHas IUTepaTypa

1.Capraes I1.M. Heopranuueckas xumusi: yueonoe mocooue / Capraes I[1.M. - [DneKTpOHHBII
pecypc].- M.:u3natenbctBo «Jlanb» 2013.- 384c.

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

2.AHanutnueckas xumus B 2-x kaurax. Kaura 1. XuMudeckue METOIbl aHaIu3a. 2-e u3l., UCTIp.

U 701 YYeOHMK W TPaKTUKyM Ui TpUKIagHoro OakamaBpwara/ AsekcanapoBa D.A.,
laitnykosa H.I'. [DnexTponnsiit pecypc].- M.: FOpaiit, 2017.-551c.
https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFAT76D

3.AHamuTryeckas xuMusa B 2-X kHurax. Kaura 2. OU3UKO-XUMHUUYECKUE METOIbl aHaIU3a 2-€

U3, UCIIP. U JOI. YUeOHUK 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
PYKOBOJICTBO K CaMOCTOSTENBbHOW pabore mo xumuu. Paszgen «Heopranwmueckass Xumus»
Muuypunck, - 2023 .- 74c.

2.I1angurtoB B.®., Tapacora C. B., Ky3nenosa P.B., llenkoBuukoBa H.B. Metoanueckoe
PYKOBOJICTBO K J1a00paTOPHBIM 3aHATUSAM M CAMOCTOATENbHOM paboTe M0 HEOPraHU4ecKou u
AHATUTHYECKOW XUMUU. MuaypuHck, - 2023 .

7.4. UndopmaunoHHble M HU(POBHIE TEXHOJIOTUM (PporpaMMHoe obecriedyeHue,
COBpeMeHHbIe Mpo(ecCHOHAIbHBIE 0a3bl JaHHBIX H HH(POPMALHOHHbIE CIIPABOYHbIE
CHCTEMBbI)

VYuyebHast aucHUIUIMHA (MOAYJB) MPEIyCMaTpUBAET OCBOEHHE MH(DOPMAIMOHHBIX U LUQ-
POBBIX TeXHOJIOTUH. Peanuzarus mupoBeIX TEXHOJIOTHI B 00pa30BaTEILHOM MTPOCTPAHCTBE SIB-
JsieTcs OJHOM M3 BaKHEWIIMX Lejeid oOpa3oBaHMs, AAIOLIEH BO3MOXKHOCTh pa3BUBaTh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJArOIIUXCs Kak OyAyIIUX BHICOKOKBAIH(DUIIMPOBAHHBIX CIIEIHA-
JMCTOB.

[udpoBbie TEXHOJIOTHH TPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOTO pemieHHs
3aja4 Mpo(ecCHOHATBHOr0, COLUAIBHOTO, TMYHOCTHOTO XapaKTepa ¢ UCHOJIb30BAHUEM pa3iiny-
HBIX BUJIOB KOMMYHHKAIIHOHHBIX TEeXHOJNOTHH. OcBoeHHe NU(POBBIX TEXHOJIOTHI B paMKax
JAHHOM JMCHUIUUHBI (MOAYJISI) OPUEHTUPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaJIeKALIUM
00pa3oM Mmoy4arh JIOCTYII, YIIPABISATh, HHTETPUPOBATh, OOMEHHUBATHCS, OIEHUBATh U CO3/1aBaTh
UH(POPMALIHIO C TIOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTui. ®opMupoBanue Hud-
pPOBOIl KOMITETEHTHOCTH TMpearoiaraeT paboTy C JaHHBIMH, BJaJeHHE WHCTPYMEHTAMH JUIS
KOMMYHHKAIUH.

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

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanwue ycayr ot 03.04.2024 Ne
6/u (CeteBas 5eKTpOHHast OMOINOTEKA)

2. ba3a maHHBIX ANMEKTPOHHBIX WHPopMannoHHEIX pecypcoB ®I'BHY ITHCXB (morosop mo
00eCIeyeHnI0 10CTyNa K 3JIeKTpOoHHBIM HHpopmannoHHbM pecypcam ®I'BHY ITHCXbB uyepes
tepmuHan ynaieaHoro pocryna (TY ®T'BHY ITHCXEB) ot 09.04.2024 Ne 05-YT/2024)

3. DnektpoHHast 6ubnuoreynas cucrema «HanmonanbHbIN 1UpPOBON pecypc «PyKOHT»:
Komnekmun «ba3ossiit MmaccuB» u «Konoc-c. Cenbckoe xozsictoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT 0 MPEeoCTaBICHHIO A0cTyma oT 26.04.2024 Ne 1901/BI122)



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

4. 000 «Inektponnoe u3natenbctBo FOPAUMTY (https://urait.ru/) (1oroBop Ha OKka3aHue
YCIIYT TI0 TIPEIOCTaBJICHUIO IOCTyMa K oOpazoBatenbHOM margopme OO0 «DeKTpOHHOE H3/a-
teabctBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnexkTpoHHO-OnOMMoTeuHas cuctema «Bepranckuit» (https://vernadsky-lib.ru) (morosop
Ha 0e3BO3ME3THOE UCIIOIb30BaHue pon3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. baza nanneix HOb «HanmonansHast anekTponHas oubiaroreka» (https://rusneb.ru/) (moro-
BOp o monkiodeHnu k HOb u mpenocrasnenun nocryna k oobexktam HOB ot 01.08.2018 Ne
101/HOb/4712)

7. CornameHue 0 COTpPYIHHYECTBE 110 OKa3aHUI0 OMOIMOTEUHO-NH(OPMAIIMOHHBIX U COLUO-
KYJIBTYPHBIX YCIYT IMOJIb30BAaTEsIM YHHUBEPCUTETA W3 YKMCIAa WHBAJIUAOB IO 3PEHHUIO, CIabOBU-
JSIIAX, UTHBATHIOB APYTUX KATETOPHUU ¢ OTPaHMYEHHBIM JOCTYIIOM K MH(OpPMAIIUH, JTUI], HME-
IOIIUX TPYAHOCTH ¢ uyTeHueM rrockonedatHoro Tekcra TOI'BYK «TamboBckast obnacTHast yHU-
BepcaiibHast HayuHas Onbimoreka uM. A.C. [Tymkuna» (https://www.tambovlib.ru) (cornamenue
o cotpyauuuectBe oT 16.09.2021 No 6/n)

7.4.2. UuopManMOHHbIE CIPABOYHbIE CHCTEMBI
1. CnpaBounas mpaBoBasi cucreMa Koncynprantllnroc (DoroBop mocTaBKH, afanTalid U
CONPOBOXKICHMUS 3K3eMIUIIpoB cucteM KoncynbrantlImroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnexTpoHHbIH nepuoanyeckuil cnpaBouHuk «Cucrema 'APAHT» (moroBop Ha yciyru
1o conpoBokaeHuio oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHbIe IpodeccHOHATbHBIE 0a3bl JAHHBIX

1. ba3a nmaHHBIX HOPMATHBHO-TIPABOBBIX aKTOB WH(OPMAIMOHHO-0OPA30BATEIBHON IPO-
rpamMMbl «Pocmetony (moroBop ot 15.08.2023 Ne 542/2023)

2. baza pannbix Hayunoit anektponnoit 6ubmmorexku eLIBRARY.RU — poccuiickuii un-
(dopMaMOHHO-aHATUTHYECKUH TIOPTaT B 00IACTH HAyKH, TEXHOJIOTHH, MEUIIMHBI 1 00pa3oBa-
uus - https://elibrary.ru/

3. ITopTan oTKpeITEIX HaHHBIX Poccuiickoit ®enepanuu - https://data.gov.ru/

4. OrtkpbiTle gaHHble DexepanbHOW  ClaykObl TroCyaapCTBEHHOU
https://rosstat.gov.ru/opendata

CTaTUCTHUKH -

7.4.4. JINieH3MOHHOE U CBOOOIHO PacrpocrpansieMoc nporpammMmHO¢C oﬁecneqeﬂue, B
TOM YHUCJIC OTCYCCTBCHHOI'0 MIPOU3BOACTBA

Ne HaumenoBanue Pazpabotunx HoctynHocTh Ccouika Ha Equnbiin PexBU3UTEHI OI-
1O (mpaBoobia- | (JIMIEeH3WOHHOE, | PpeecTp POCCHHCKHX TBEPIKAAIOLIETO 0~
JiaTesip) cBoOoaHO pac- | mporpamm mis DBM | kymenra (npu Hau-
npoctpansgemoe) | u Bl (mpu HamIamm) YUK
1 | Microsoft Windows, Microsoft JIuieH3noHHOE - JIuneHsus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk
neiicTBus: 6eccpouHO
2 | AwnruBupycHoe npo- | AO «Jlaboparo- | Jluuensuonnoe | https://reestr.digital.g | CyOnuueH3HOHHbIH
rpammMHoe obecrieue- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ OO0
nue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security mis (Poccus) 24.10.2023 Ne 6/n,
OusHeca CPOK JICHCTBUSL: C
22.11.2023 no
22.11.2024
3 | MoiiOduc Cranmapr- | OOO «Hosble JIunensmonnoe | https://reestr.digital.g Konrpakt ¢ 000
HBIH - obJiauHble TeX- ov.ru/reestr/301631/? «PyGuKoH»
OducHBIN makeT Hosorum» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne



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

IUTSt pabOTHI C IOKY- cust) 03641000008190000
MEHTaMH H MOYTOH 12
(myoffice.ru) CpOK JieficTBus: Gec-
CPOYHO
OducHslil makeT AO «P7» Juniensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
«P7-Ocducy ov.ru/reestr/306668/? «Codreke»
(meckTorHas BepCusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK feficTBus: Oec-
CPOYHO
OrmepantoHHast CH- 00O "basansT | JInnensuonnoe | https://reestr.digital.g Konutpakt ¢ 000
crema «Anbt O6pazo- | cBoGOIHOE MPO- ov.ru/reestr/303262/? «Codrercy
BaHHE rpaMmHOE 06ec- sphrase_id=4435015 ot 24.10.2023 Ne
neyenue" 03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
Iporpammuas cucre- | AO «Antumia- | Jlunensuonnoe | https://reestr.digital.g | Jlunensuonuslit no-

Ma U1t 0OHAp Y KEHHS
TCKCTOBBIX 3aUMCTBO-
BaHUH B y4COHBIX U
HAYYHBIX paboTax
«AnTtumnnaruar BY3»
(https://docs.antiplagia
us.ru)

ruat» (Poccus)

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

roBop ¢ AO «AH-
TUIUIarHaT) OT
23.05.2024 Ne 8151,
CPOK JICHCTBHS: C
23.05.2024 no
22.05.2025

Acrobat Reader
- IPOCMOTP JOKYMEH-
toB PDF, DjVU

Adobe Systems

CBo0OOIHO pac-
MPOCTpaHsIeMoe

Foxit Reader
- IIPOCMOTP JIOKyMEH-
toB PDF, DjVU

Foxit
Corporation

CBoboaHO pac-
MPOCTpaHsIeMoe

7.4.5. Pecypcbl HHGOPMAIIMOHHO-TEJIeKOMMYHUKAMOHHON ceTH «HTepHeT»

1.
2.

3.
4.
5.

CDTOwiki: 6a3a 3nanuii mo nudpoBoit Tpanchopmarnmu https://cdto.wiki/
HTTP://WWW.CHEMISTRY.NAROD.RU/HIMIYA/UCH_CHEM_ORGANOL1.
HTML,

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

7.4.6. Lln(ppoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30oBaTeIbHOM Ipolecce

1.

N~ WN

LMS-mnardpopma Moodle

Buptyansnas nocka Mupo: miro.com

Buptyansnas nocka SBoard https://sboard.online

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

O6naunsie cepBuckl: Sunekc./Juck, O6mako Mail.ru

Cepsucsl onpocos: SAuaexc ®opmsl, MyQuiz

Cepsucel BuaeocBs3u: Suaekc reaemoct, Webinar.ru

CepBHc coBMeCTHOI pa0OoOThl Haja mpoekTamu Uit Hebompumx rpymnm Trello
http://www.trello.com

7.4.7. HudgpoBbie TEXHOJIOTHH, TPUMeHsieMble TPH U3yYeHUH TUCIHTIMHBI



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

Hudpossie
THH

TEXHOJIO-

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

dopmMmupyemsbie
KOMIIETCHIINH

WK

O0avHbIe TEXHOJOTUN

Jlekuun
CamocrosrenbHas pabora

VK-1

N-1yk1—
Ananusu-
pyer  3amauy,
BBIJICIIAA e¢ Oa-
30BBIE COCTAaB-
JSIOIINUE, OCY-
IIECTBIAET e-
KOMITO3UIIMIO

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

bonpime naHubie

Jlexnun
CamocrosTenpHas padoTta

YK-1

N-1yk-1—
Ananusu-
pyer  3agauy,
BBIJICIIAA e¢ Oa-
30BBIE COCTaB-
JSAOUIME, OCy-
HIECTBISCT Hc-
KOMITO3UIIMIO

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

8. MaTepuaJIbHO-TeXHHYECKOE o0ecnevyeHne TUCIUIINHBI (MOaYJisl)

HanMmenoBanue cnenuaibHbIX *
IOMEINIEHUN U IIOMEICHUHN IS cCaMo-
CTOATEIHHON paboTHI

OcCHaIIIEHHOCTD CIIEUAILHBIX NOMEIIEHUH U TOME-
ICHUH JJI1 CAaMOCTOSITEIHHOU pabOThI

Y4yeOHasi ayauTopusi Ui TPOBe-
JNeHUs 3aHITHH JIEKIMOHHOTO THIIA,
3aHATUN CEMUHAPCKOrO THIMA, TPYIIO-
BbIX U WMHIUBUIYaJbHBIX KOHCYJIbTa-
LUH, TEKYIIET0 KOHTPOJIA U IIPOMEXKY-
TouHOM arrecranuu(yn. MuTepHamo-

bans BoasHas nabopatopHas (MHB. Ne 1101047225);
PH-metp (naB. Ne 1041044866);
DOTORIEKTPOKOIOPUMETP

(uHB. Ne 1041044866);

Becsl anextpuueckue (nHB. Ne 2101040654);

XMMHYECKUE PEaKTUBbI, XUMHUYECKasl TOCYa




HanpHas, 1. 101 - 2/11)

Aynuropust 111 CaMOCTOSITENIbLHOU
paboThI - KOMIIBIOTEPHBIHM KJlacc ¢ BbI-

X00OM B HHTCPHET

(MutepnanmonanbHas

3/239a)

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

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

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

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

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

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

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

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

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

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

B KOMIUICKTAIIUH
KJIaBHATYypPa
Gembird, monuTOp

B KOMIUICKTAIMH
KJIaBHATYypa
Gembird, monuToOp

B KOMIUICKTAI[HU
KJIaBHATYypa
Gembird, monuToOp

B KOMIUICKTAIMU
KJIaBHATYypa
Gembird, monuToOp

B KOMIUICKTAIMH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAIMH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAIMH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAIMH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTAIMH
KJIaBHATYypa
Gembird, monuTOp

B KOMIUICKTALUH
KJIaBHaTypa
Gembird, moruTOp

11. Dxpan Ha mratue (Nel1101047182)
12.ITpoektop AcerXD 1760 D (Ne110104 5115)

Pabouas mporpamMma AUCHUIUIMHBI «XUMHUS HEOpraHMYecKas U aHaJIUTUYECKas» COCTaBJIEHA B

cootBercTBUU ¢ TpeboBanmsimu PI'OC BO mo HampaBiIeHHIO MOATOTOBKH

35.03.05 -

CantoBoJICTBO (ypoBeHb OakanaBpuara), yTBEp>KACHHOT0 IMpukazoM MuHHcTepcTBa 00pa3oBaHus
n Hayku Poccuiickoii @enepannu Ne 737 ot 01.08.2017 r.
ABTOp CT. IpemnojaBareinb kagenpsl Ouonoruu u xumun Tapacosa C.B.

Penensent: C.U. JlanunuH - 3aBeayronuii Kadeapoi TEXHOJIOTUU TPOU3BOJICTBA, XPAHECHHUS




U 1epepaboTKH MPOIYKIIUU PAaCTCHUEBOICTBA, KAHIUIAT CEIbCKOX03IHCTBEHHBIX HAYK, JOILCHT

[Iporpamma paccMmoTpeHa Ha 3aceaanuu kadenpsl xumun (mpotokos Ne 7 or 15 mapta
2019 r.).

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

T.).
[Iporpamma yTBepkJeHa Ha 3aceJaHuN 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 (IpoTokoi Ne 7 ot
30 maprta 2020 1.).

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

r.).
[Tporpamma yTBepiKA€Ha Ha 3aCElaHUHM Y4EOHO-METOIMYECKOro coBeta MHUYYpHHCKOTO
['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 [lnomooBor-
Horo uHcTUTyTa M. M.B. Muuypuna Muaypunckoro I'AY (mporokon 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 6 coomgemcemeuu ¢ mpevosanuamu @IOC BO.

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

IIporpamma paccMoTpeHa Ha 3aceaHuu yuyeOHo-MeTonuueckoi komuccuu I[lnomooBornr-
Horo uHctutyta uM. 1.B. Muuypuna Muuypunckoro 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 8 coomsemcmeuu ¢ mpedvosanuamu ©I'OC BO.

IIporpamma paccMoTpeHa Ha 3aceaHuM Kadeapbl OMOXUMUU U XUMHUH (TTpoTokoa Ne 8 or
4 anpens 2022 r.).

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

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

IIpozpamma nepepabomana u oononnena 6 coomeemcmeuu ¢ mpebosanuamu PI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acenaHuu kadenpbl 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 3acelaHUH Kadeapbl Ononorun 1 XuMuu (mpotokost Ne 9 ot
«06» mast 2024 1.).

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

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

Opurunan pabodyeil mporpaMMmbl XpaHUTCS Ha Kadeape caoBOACTBA, OMOTEXHOJIOTUN U
CEJIEKIIMM CEIbCKOXO03iCTBEHHBIX KYJIBTYP
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