MUHHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUICKOM ®EIEPAIINHN
®DenepalibHOE TOCYIaAPCTBEHHOE OIOPKETHOE 00pa30BaTeNIbHOE YUpPEXKACHUE
BBICITIIETO OOpa30BaHUS
«KYBAHCKMI TOCYIAPCTBEHHBIN AT'PAPHbIN YHUBEPCUTET
nmenu W.T. TPYBUJIMHA»

@DaKyJIbTET ArpOXUMHUN U 3aIUTHI PACTCHUN
Xumuu

YTBEPXJIEHO
Hexan

JleOenoBckuii U.A.
[Ipotokomn ot 27.04.2026 Ne 8

DeficTeuTenen ot 23-05-2021 no 22-05-2026

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI (MO YJIS)
XUMUA

«HEOPTAHUYECKAS XUMMUSD»
VYpoBeHb BhIciIero o0pa3oBanus: OakansaBpuar

Hamnpanenue noaroroku: 35.03.03 Arpoxumus U arporiouBOBEICHUE

HanpasnenHocts (npoduis)noaroroBku: [TouBeHHO-arpoxummuyeckoe odecredenue, nuppoBbie
TEXHOJIOTMH B arpOXUMUU U I0YBOBEACHUN

KBanudukanus (creneHb) BhITyCKHUKA: OaKaiaBp
dopma oOyueHUs: OgHAs
I'on HaOopa (mpuema Ha oOyuenue): 2026

Cpoxk nosiydenust ooOpazoBanus: 4 roga

O0BeM: B 3aUETHBIX €IUHUIAX: 3 3.€.
B akajeMuueckux yacax: 108 ak.4.
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Pa3padoruukmu:
Kaiiroponosa E.A.

Houent, kadenpa xumun KocsHok H.E.

Pabouas mporpamMma IMUCHMIUIMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no nanpaBnenuto noarotoBku 35.03.03 Arpoxumus U arpornoyBOBEICHHUE, YTBEPKICHHOTO
npukazoM MuHoOpHayku ot 26.07.2017 Ne 702, ¢ yaeTom TpyaoBbIX (pyHKIHHI TpodeccrnoHambHBIX
CTaHIApPTOB: "ATpOXMMUK-TIOYBOBEN", yTBEpKIeH npukazoM Munrtpyna Poccun ot 02.09.2020 Ne

551n.

CornacoBaHue U yTBepkKACHUE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTIO0 (TIpu HATMYWUN)
opras
1 Arpoxumuu u | Ilpeacenarens Mocxkanea H.A. Commmacoano [27.04.2026, Ne 8
3aIUThI METOINYECKOUN
pacTeHuit KOMHCCHH/COBET
a
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHUS AMCLUIUIUHBI - (POpMUpOBaHME KOMIUIEKCA 3HAHHMH IO HEOPraHWYECKOM
XMMHM, YMEHUH W HaBBIKOB pabOThl € XUMHYECKUMH BEUIECTBAMH, LEJI€CO00Pa3HOTO
HCIIOJIb30BAaHUSI CBOMCTB  HEOPraHWYECKMX BEUIECTB W MEXaHU3MOB HX JCUCTBUSA B
MIPOM3BOJICTBEHHBIX CEIbCKOXO3HCTBEHHBIX IPOLECCaX, MPOBEACHUE HEOOXOIMMBIX M3MEpEHHH U
pacyeToB Ha OCHOBE 3aKOHOB XMMUH JUISI peIieHHsI MPO(peCCHOHANBHBIX 3a/1a4.

3anaun u3y4eHus JUCIUILTUHBL:
- OCBOEHHUE TEOPETUYECKUX MPEACTABICHUH, COCTABIAIONINX (DYHITAMEHT BCEX XMMHUYECKHUX 3HAHUH,
CBOMCTB 3JIEMEHTOB 1 00pa30BaHHBIX UMM HEOPTaHU-YECKUX BEIIECTB;;

- H3Yy4YCHHC CII0CO00B IIOJIYy4YCHHA U CBOMCTB XHMHYECKHX DJIECMEHTOB U HX HEOPTaHNYCCKUX
CO@I[HHGHHﬁ, KOHKPCTHBIX XUMHUUYCCKUX peaKquI 1 UX MEXaHU3MOB,;,

- opMHpOBaHNE YMEHHM U HAaBBIKOB MTPOBEJCHHS XUMUYECKOTO SKCIIEPUMEHTA;;
- (hpopMupoBaHMs HABBIKOB ITPOBEICHUS PACUETOB HA OCHOBE 3aKOHOB CTEXHOMETPUH;;
- O3HAaKOMJICHUE C COBPEMEHHBIMU JIOCTHKEHUSAMHU B 0071aCTH HEOPTaHUYECKON XUMUH;;

- (opmMupoBaHue yMEHHS HCIOJB30BAaTh YYEOHYIO, HAYyYHYI0 M CIPABOYHYIO XHUMHYECKYIO
JUTEpaTypy A pereHus MpopeCcCHOHANBHBIX 3a/1a4..

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMbIMHU pe3y/1bTaTaMU 0CBOeHHs 00pa30BaTeIbHON NPOrpaMMbl

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

OIIK-1 CnocobeH pemarh THMOBBIC 3a7a4u MPOQECCHOHATBHON JESITSIBHOCTH Ha OCHOBE 3HAHHM
OCHOBHBIX 3aKOHOB MAaTE€MaTU4YECKUX U €CTECTBEHHBIX HAayK C MPUMEHEHHEM KOMMYHHUKAIIMOHHX
TEXHOJIOTUI

OIIK-1.1 Hnx 1. OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX AUCHUIUIMH JUIS PEIICHUS
CTaHJAPTHBIX 3a7a4 B 00J1aCTH arpo3KOJIOTHH, arPOXUMHUH U arpOIOYBOBEICHHUS.

Buameo:

OIIK-1.1/311 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JAUCIUIUIMH IS

pelieHus  CTaHAapTHBIX 3a7ad B  OOJACTH  arpodKOJOTHH, arpoXMMUU U
arporo4BOBECHHUS.

Ymems:

OIIK-1.1/¥YMm1 OcHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX MUCIHUIUIMH JUISI PEIICHUS
CTaHJAPTHBIX 3a71a4 B 00JIaCTH arpOd’KOJIOTHH, arPOXUMHH U arpOIIOYBOBEICHHUS.
Brnaoemw.:

OIIK-1.1/HBl OcHOBHBIE 3aKOHBl E€CTECTBEHHOHAYYHBIX IUCIHMIUIMH JJS PELICHUS
CTaHJAPTHBIX 337a4 B 00IaCTH arpo3KOJIOTUH, arPOXUMUU M arpOIIOYBOBEICHHUS.

OIIK-1.2 Wpx 2. npuHMMaTh peIICHUS CTaHJAPTHBIX 3aJad B OOJIACTH arpO3KOJIOTHH,
arpoOXMMHH U arpoONOYBOBEEHUS 111 OCHOBHBIX 3aKOHOB €CTE€CTBEHHO-HAYUYHBIX TUCLUIUINH.
3nams:
OIIK-1.2/3u1 IlpuHuMaTh pelieHHs CTaHAAPTHBIX 3a7ad B OOJACTH arpodKOJIOTHH,

arpoxXuMuMM MW arpornovBOBCACHUA [JII OCHOBHBIX 3adKOHOB CCTCCTBCHHO-HAYYHBIX
JUCHUIIINH.

Ymems:
OIIK-1.2/¥ml IlpuHuMaTh pelIeHUs CTAaHAAPTHBIX 3a7ad B OONAacCTH arpo’KOJIOTHH,

arpoxXuMmMM MW arporno4vBOBCACHUA [JII OCHOBHBIX 3aKOHOB CCTCCTBCHHO-HAYYHBIX
JUCHUIIINH.

Braoems:
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OIIK-1.2/HB1 IlpuHumare pemieHus] CTaHIAPTHBIX 3a7ad B OOJACTH arpodKOJIOTHH,
arpOXMMUM M arpono4YBOBEJIEHUS JJ OCHOBHBIX 3aKOHOB €CTE€CTBEHHO-HAYUYHBIX
JUCLUIUINH.

OIIK-1.3 Un 3. HaBBIKK ONpENEIeHUs] OCHOBHBIX 3aKOHOB €CT€CTBEHHO-HAYYHBIX JUCLMILIMH
JUTs peIIeHUs] CTaHIAPTHBIX 3aJ1ad B 00JIACTH arpOAKOJIOTUH, arPOXUMHH M arpOTIOYBOBEICHHS.

3namu:

OIIK-1.3/301 HaBeiku ompenencHUuss OCHOBHBIX 3aKOHOB €CTECTBEHHO-HAYYHBIX
JUCIUIUIMH JJI PellieHUs] CTaHAAPTHBIX 337a4 B O0JIACTH arpodKOJIOTUH, arpOXUMHU U
arporo4BOBECHHUS.

Ymemns:

OIIK-1.3/Ym1 HaBwiku ompeneneHrdss OCHOBHBIX 3aKOHOB €CTECTBEHHO-HAYyYHBIX
JUCIUIUIMH JJI PellieHus] CTaHAAPTHBIX 337a4 B O0JIACTH arpodKOJIOTUH, arpOXUMHU U

arporoYBOBE/ICHUSI.
Braoemes:
OIIK-1.3/HsB1 Bnanets HaBbIKAaMHU OnpeesICHUs OCHOBHEIX 3aKOHOB

CCTCCTBCHHO-HAYUYHBIX JIUCHUIUIMH [JI1 PCHICHUA CTAaHAAPTHBIX 3aJa4 B obOacTu
ArpO3KOJIOTHH, arPOXUMHUHA U arpOIO4YBOBCACHUA

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucuunnuna (moayns) «Heopranmueckass XuMHS»  OTHOCUTCS K 00s3aTeIbHOW  4acTH
o0OpazoBaTeIbHOM MPOTpaMMBbl U U3ydaeTcs B cemectpe(ax): 1.

B nmpomecce wu3ydeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHMIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Copep:xanune TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHLI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINH HE YKa3bIBAIOTCS)
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Bcero

Breayn

Jlabopa

Jlexuuo

Camoct

pe3yIbT

[Lanup
00y4eH!1

Pa3gen 1. OcHOBHBIE 3aKOHBI U
MOHATHA XMMHUH.

Tema 1.1. OCHOBHBIE 3aKOHBI U
noHsATus xumuu. Heopranmueckas
XUMUS U arpOXUMHSL.

| mporpan

OIIK-1.

Pa3znen 2. CoBpeMeHHBIE
NMpeacTaBJIeHusi 0 CTPOEHUH
aToMa, NepuoInYecKoM 3aK0He
U TNePHOANYECKOH cucTeMe
anemenToB JI.A. MeHnaesieeBa

10

Tema 2.1. CoBpeMeHHBIE
MIPEICTABJICHHS O CTPOCHUH
aToma, IEPUONIECKOM 3aKOHE U
MEePUOANYECKON CUCTEME
anemenToB /.M. Menpaeneera

10

OIIK-1.1
OIIK-1.3

Paznen 3. Xumuueckasi CBSI3b U
CTpPOeHMe BellecTBa.
CoBpeMeHHbIE MPEACTABIEHUSA O
XHMHYECKOH CBSI3H, ee BUAAX U
cBoiicTBax. KommiekcHbie
coeIMHEHUs1, CTPOeHHe U
CBOMCTBA.

11

Tema 3.1. Xumuueckas CBsI3b U
CTPOCHHE BEIIECTRA.
Co-BpeMeHHbIE TIpeICTaBIIe-HUS O
XAMUYECKOH CBSI3H, €€ BUJAX U
cBoiicTBax. KoMriekcHbIE
COCIMHE-HUS, CTPOCHUE U
CBOIMCTBA.

11

OIIK-1.1
OIIK-1.3

Pasnean 4.
OKHUCJINTETbHO-BOCCTAHOBHUTEJI
bHbIE PeaKIuH, HX POJib B
OMOJIOTMYeCKHUX Mpoueccax u
HCI0JIb30BaHUe.

Tema 4.1.
OKHCIANTENHEHO-BOCCTAHOBUTENbH
bl€ peaklnu, UX POJib B
OMOJIOTUYECKHUX MPOIECccax U
UCIIOJIb30BaHHUE.

OIIK-1.1
OIIK-1.2

Pasznesa S. JiemMeHTHI yueHus1 0
CKOPOCTH XMMHMYECKOH peakunu
XHMHYECKOM PABHOBECHH.
Karanus. ®epMeHTATUBHBbII
KATAJIN3 B OMOJOTMYEeCKUX
cucTemMax.
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Tema 5.1. DHepreruxa 8 4 2 2
XUMHUYECKHX PeaKIuil. DIEMEHTBI
Y4EHHUS O CKOPOCTH XUMHUUYECKON
peaKkUuu XHMHUYECKOM
paBHoBecuu. Karanus.
@epMeHTaTUBHBIN KaTallu3 B
OMOJIOTUYECKHUX CUCTEMAX.

Pasnen 6. CoBpemeHnHbIe 11 6 4 1| OIIK-1.2
NpeACTABJICHHUS 0 PACTBOpPax. OIIK-1.3
PacTBOpBI 3/1€KTPOJIHTOB.
Teopus 2JIEeKTPOJTUTHYECKOH
auccounuanuu. MonHoe
Nnpoun3BeJeHue BObI.
Boapopoanbiii moka3sareJib.
By¢epHblie pacTBOpHI,
MeXaHU3M UX JAeHCTBUS.
Tema 6.1. CoBpeMeHHBIE 11 6 4 1
MIPEICTABICHUS O PACTBOPAX.
PacTtBopsI anekrponuTtoB. Teopus
AIEKTPOITUTUYECKOM
nuccoranu. MogHoe
MIPOU3BEJCHUE BOJIBI.
Bonopoaneiii mokazares.
Bydepubie pacTBOpbI, MEXaHU3M
HUX NEUCTBUSL.

Pasznen 7. Xummus p-31€eMeHTOB 14 8 4 2| OIIK-1.3
Tema 7.1. Xumus p-31eMEHTOB 14 8 4 2
Paznen 8. O01mmue cBoiicTBa 8 4 2 2| OIIK-1.1

MeTa/10B. OCHOBHBIE CIIOCOOBI
MOJIy4YeHHUsI MeTAJJIOB.
IIlpumeHeHne MeTAJLJIOB B
TeXHHUKeE, CeJILCKOM X03sIiicTBeE.
Tema 8.1. OOmue cBoicTBa 8 4 2 2
MeTaIoB. OCHOBHBIC CITOCOOBI
MOJIyYeHUS] METAJUIOB.
IIpuMeHeHre METAILIIOB B
TEXHHUKE, CEJTLCKOM X035HCTBE.

Pa3gen 9. Xumus d-3j1eMeHTOB: 8 4 2 2| OIIK-1.1
o01mme CBOMCTBA MePexXOIHbIX OIIK-1.2
MeTAJJIOB, HX IPUMEHEeHHe

Tema 9.1. Xumus d-sneMeHTOB: 8 4 2 2

oO1re CBOMCTBA MEPEXOTHBIX
METaJJIOB, MX TIPUMEHEHHUE

Pa3nen 10. Ilpome:xxyTouHnas 3 3 OIIK-1.1
aTTrecTranusa OIIK-1.2
Tema 10.1. Dx3amen 3 3 OIlIK-1.3
Hroro 81 3| 44| 20| 14

5.2. Conep:kanue pa3aejioB, TeM IUCHUTIINH

Pa3zoen 1. Ocnognoie 3aKonvl U NOHAMUA XUMUU.

(VIabopamopnwie 3anamus - 24.; Camocmoamenshnasn paooma - 1u.)
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Tema 1.1. OcHogHble 3aKoHbl U NOHAMUA Xumuu. Heopeanuueckas Xumus u a2poXumusl.
(Jlabopamopnvie 3anamus - 2u.; Camocmosmenvnas paboma - 1y.)

1.1 OcHOBHBIE MOHATHS XUMHH (XUMUYECKOE BEIIECTBO, aTOM, MOJIEKYJIa, HOHbI, KATHOHBI, aHUOHBI,
BaJICHTHOCTh, CTETIEHb OKUCIICHUS, KOJJMUYECTBO BEIIECTBA, MOJIb).

1.2 CrexeoMeTpUUECKHUE 3aKOHBI XUMUU:

3aKOH COXPAHEHMS MAcChl BEIIECTBA; 3aKOH MOCTOSHCTBA COCTAaBa XUMHUYECKUX COEIMHEHM; 3aKOH
SKBUBAJICHTOB; 3aKOH KpaTHBIX oTHOIIeHUH; O0beMHbIN 3aKoH [ eit-Jlroccaka, 3akoH ABoraapo.

1.3 Heopranuueckasi XUMUSI U arpOXHUMHSI.

Pazoen 2. Cospemennvlie npeocmagieHus 0 CHMPOCHUU aMOMA, NEPUOOUYECKOM 3aKOHe U
nepuoouueckou cucmeme nemenmos /I.U. Menoeneesa
(VIabopamopnwie 3anamus - 64.; Jlekyuonnwie 3anamus - 2u.; Camocmoamenvuas paboma - 2u.)

Tema 2.1. Coepemenuvie npeocmasienus O CMPOEHUU aAMOMd, NEPUOOUUECKOM 3aKOHe U
nepuoouueckou cucmeme snemenmos .M. Menoeneesa
(Jlabopamopnule 3anamusi - 64.; Jlexyuonuwie sanamus - 2u.; Camocmosmenvrasn paboma - 24.)

2.1 CoBpeMeHHbBIE TPEACTABICHUS O CTPOCHUHU aTOMa

2.1.1 Jloxa3arenbCTBa CI0KHOCTH CTPOEHHUS aTOMOB;

2.1.2 Mopnenu CTpOeHUS aTOMa;

2.1.3 KBaHTOBO-MEXaHUUYECKUE MPEJICTABICHUS O CTPOCHUH aTOMa;

2.1.4. Tlopsgox 3amojgHEHHsS] DSJIEKTPOHAMHU DJHEPreTHYECKUX YPOBHEW U TOAYpPOBHEH B
MHOT03JIEKTPOHHBIX aTOMax. DJIEKTPOHHbIE POPMYIIbI U AMEKTPOHHO-TPAPUUECKUE CXEMBI.

2.2 Ilepuoguueckuii 3akoH W mnepuoguueckas cucrema JI. M. MenxaeneeBa, uxX 3Ha4€HUE U
MIPUMEHEHUE

1. Tlepuomuueckuii 3akoH W mepuoguyeckas cucrema siaeMeHToB JI. WM. MenneneeBa, Kak
KJ1accuuKalus aTOMOB 10 CTPOCHHIO 3JIEKTPOHHBIX 000JI0YEK;

3. CTpykTypa NepHUOAUYECKOU CUCTEMBI JIEMEHTOB;

4. I3MeHeHne CBOMCTB 3JIEMEHTOB M UX COCIMHEHUI B IEPUOJIaX U MOATPYIIaX;

5. 3nauenue 113 u [1ICO . . Menneneena.

Pazoen 3. Xumuueckaa ceaze u cmpoenue eeuwjecmea. CoepemeHHble NPEOCMAGIEHUA O
XUMUYECKOU c6A3U, ee gudax u ceoiicmeax. Komnnekcuvie coeounenus, cmpoenue u ceoiicmea.
(/labopamopuuwie 3anamus - 6u.; /lekyuonnwvie 3anamus - 4u.; Camocmoamenvnan paooma - 1u.)

Tema 3.1. Xumuueckas céazv u cmpoenue eeujecmsea.  Co-8pemennvle npeocmagie-Hus o
Xumuueckol ceasu, ee 8udax u ceoticmsax. Komnnexcuvie coeoune-nus, cmpoenue u ceoticmaa.
(Jlabopamopnvie 3anamust - 6., Jlexyuonnvle sauamus - 4u.; Camocmoamenvras paboma - 14.)
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3.1 CoBpeMeHHbIE IPEICTABICHUS O XUMUYECKOU CBSI3U

3.1.1 Xumuueckas cBs3b (XC), mpupoaa, yciaoBusi 00pa3oBaHus, KIacCUPUKAIIHS;

3.1.2 KoBanmeHTHass CBSi3b M €€ CBOWCTBA M MeXaHU3MBbl O0pa3oBaHus (OOMEHHBIH U
JIOHOPHO-AKLENTOPHBIN);

3.1.3 CpoiicTBa KOBAJICHTHOM CBS3HU,

3.1.4 Tubpuanszanus aToMHBIX opOuTanei, npasuio [ mnecnu;

3.1.5 NonHas cBs3b, CBOMCTBA COCMHEHUI ¢ MOHHBIM THIIOM CBSI3H;

3.1.6 Meramnuueckas CBs3b, €€ 0COOCHHOCTH,

3.1.7 BonoponHast cBs3b KaKk BUJ] HECTICIIU(PHUECKUX B3aMMOJICHCTBU;

3.1.8 Tumnbl KpUCTAIUIMUECKUX PEIIETOK.

KomruiekcHbIe coelMHEHMsI, CTPOSHHE U CBOMCTBA

3.2.1 CocraB xomriuiekcHbIx coeauHenui (KC): xomruiekcooOpa3oBareib, JTUTAH[bI, ACHTATHOCTD,
KOOPAMHAIIMOHHOE YHCJIO0; BHEIIHEC(EPHBIE HOHBI.

3.2.2 XuMmudeckas CBSI3b B KOMIUICKCHBIX COCTMHEHUSIX;

3. 2.3 Knaccudukanus KC;

3.2.4 Homenxknarypa KC;

3.2.5 IlpoctpanctBeHHOE cTpoeHue u nzomepus KC;

3.2.6 KC B pacTBOpax, KOHCTaHTBl YCTOMUYUBOCTU U KOHCTAHTBI HECTOWKOCTH; (DaKTOPHI, BIUSIOIINE
Ha ycroiunBocTs KC B pacTtBOpax;

3.2.7 Cnoco6s! nonyuenust KC u ux cBoicTBa.

3.2.8 3HaueHNE KOMIIJIEKCHBIX COSAMHEHUH.

Pazoen 4. Oxucnumenvho-eoccmanogumennbHvle PeaKyuu, Ux poib 6 OUOI02UYECKUX NPOUECCax U
UCnOIb308aHUe.
(Iabopamopnwie 3anamus - 44.; Camocmoamenvhnasn paooma - 14.)

Tema 4.1. OxucaumenbHO-60CCMAHOBUMENbHBIE PEaKYUl, UX POlb 8 OUOIOSUYECKUX Npoyeccax u
UCnoNb308aHUE.
(Jlabopamopnuie 3anamus - 44.; Camocmosmenvras paboma - 14.)

4.1 CreneHb OKHUCJICHUS, OKHCIUTEIN U BOCCTAHOBHUTEIIH;

2. CocraBnenue ypaBaenus OBP;

3.0B notenuuansl; ypaBHeHue HepHcra; onpenenenune HanpapieHus: nporekanus OBP ¢ momoiibro
OB notenuuanos, pois OBP B npupoze.

Pazoen 5. dnemenmut yueHus o cKopocmu XuMu4eckoul peakyuu XuMUYECKOM PAGHOGECUU.
Kamanus. @epmenmamugHblii Kamanu3 ¢ O10102UYECKUX CUCEMAX.
(/labopamopnuie 3anamus - 4u.; Jlekyuonnwvie 3anamus - 2u.; Camocmoamenvnasn paboma - 2u.)

Tema 5.1. Dnepeemuxa xumudeckux peakyuti. INemMeHmvl Y4eHus 0 CKOPOCHU XUMUYECKOU peaKyuu

Xumuueckom pasnogecuu. Kamanusz. @epmenmamuenulii Kkamanuz 8 6UONO2UYECKUX CUCTEMAX.
(Jlabopamopnvie 3anamust - 4u.; Jlexyuonnwle sauamus - 2u.; Camocmosmenvras paboma - 24.)

5.1 BHyTpeHHsIs SHEpTHsl, SHTATBIHS, TEII0BOH 3(h(eKkT XuMHUUeCcKol peakuuu, 3akoH ['ecca.

5.2 DHTponMs KaKk Mepa BEpOSTHOCTH COCTOSHUSI CHUCTEMbI, M3MEeHeHue sHepruu [ubbca kax
KpUTEpUN BO3MOKHOCTH CaAMOIIPOU3BOJIBLHOIO IIPOTEKAHUS PEAKLIUH.

5.3 CKOpOCTh XMMHUYECKUX PEAKIUHN, PaKTOPHI BIHUSIONIME HAa Hee. 3aKOH AEUCTBYIOIIMX MAaCC;

5.4 BausiHMe TeMIiepaTypbl Ha CKOPOCTh XuMHueckor peakuuu. [Ipasuno Baut-T'odpda. YpaBuenue
AppeHnyca. DHEprus aKkTUBAalVH;

5.5 Karanus. Ilonsitie o pepmentaruBHOM Katanuze. DepMeHTHI.

5.6 OOparuMOCTh XUMHUYECKHUX pPEAKIMHA. XUMHYECKOEe paBHOBECHE, KOHCTAHTa XHMHYECKOTO
paBHOBecusi. Cmenienne xumuueckoro pasHosecus. [Ipunnun Jle-Illarense.
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Pazoen 6. Cospemennvie npeocmagienus o pacmeopax. Pacmeopwvrt rnekmponumos. Teopus
nekmpoaumuyeckou ouccoyuayuu. Honnoe npouszeedenue 600vli. Booopoomuwiii noxazames.
bygepnvie pacmeopul, mexanuzm ux oeiicmeus.

(Iabopamopnwie 3anamus - 64.; Jlekyuonnwie 3anamus - 4u.; Camocmoamenvnan pavoma - 1u.)

Tema 6.1. Cospemennvie npeocmasnenus o pacmeopax. Pacmeopwi snexmponumos. Teopus
a7leKmpoaumuieckou  ouccoyuayuu. Hounoe npousgedenue 600bl. Booopoouwili nokazamens.
Bygepnvie pacmeopul, mexanuzm ux oeucmeus.

(Jlabopamopnvie 3anamust - 6., Jlexyuonnwle sauamus - 4u.; Camocmoamenvras paboma - 14.)

6.1 Bona. PactBopsl.

6.1.1 Bona. Ponb Bozibl Kak pacTBOpUTEIS;

6.1.2 PacTBOpHI B KMBOI1 ITpHUpoze, UX poiib. [IpobremMbl OpOIIeHUs 1 BOIOTIOATOTOBKHY;

6.1.3 ®usnueckas ¥ XuMU4eCKasi TEOpUH pacTBOpoB. COBpeMEHHbBIE IPECTABICHUS O paCTBOPAx;
6.1.4 KonuenTpariusi pacTBOPOB M CIIOCOOBI €€ BBIPa)KEHHUSL.

6.2. PacTBOpBI 37EKTPOIUTOB, UX CBOMCTBA

6.2.1 PacTBOpbl AIEKTPOIUTOB. MexaHU3M 3JIEKTPOIUTHUYECKOM nucconuanud. (OCHOBHbBIE
MOJIOKEHUSI TEOPHM  DJIEKTPOJIMTHYECKOM auccoumanuu. PabGotrel Appenmyca, KaOmykosa,
KuctaxoBckoro;

6.2.2 Kucnotel, OCHOBaHHs, COIM U aM(OTepHbIE COCIMHEHUS C TOUYKH 3pEHHUs TEOpUHU
ANIEKTPOIUTUUECKOM TUCCOLMALNN;

6.2.3 Crenens aucconuanuu o. CuibHbIE U cradble AIeKTPOIUThL. 3aKoH pa3BeneHust OcTBanba;
6.2.4 Teopust CUIBHBIX NEKTPONNTOB. [IoHATHE 00 aKTUBHOCTH pacTBOpA.

6.2.5 HoHHOe mnpou3BeACHHE BOIbl, BOJOPOIHBIM M THUAPOKCUIIBHBINA I0Ka3aTeld pacTBOPOB,
crocoObl H3MEPEHUs BOAOPOIHOTO TTOKA3aTes;

6.2.6 bydepHbie pacTBOpBI, MEXaHU3M UX JICHCTBUS;

6.2.7 I'maponu3 cosnel, TUIIBI THAPOIIN3A.

Pazoen 7. Xumus p-inemenmoe
(/labopamopnuuwie 3anamus - 8u.; Jlekyuonnwvie 3anamus - 4u.; Camocmoamenvnan paboma - 2u.)

Tema 7.1. Xumus p-anemenmos
(Jlabopamopnvie 3anamust - 8u.; Jlexyuonnwle sauamus - 4u.; Camocmoamenvras paboma - 24.)
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7.1 DnemenTtsl VII-A noarpynmsl. ['anoreHs.

7.1.1 OOmas XapakTEepUCTHKAa TaJlOTEHOB, WX paclpOCTPaHEHHOCTh, (U3MUYECKUE CBOICTBA.
ITomyyeHue rajoreHos.

7.1.2. Xumus ¢ropa. @TopoBoAopo, ero noseaeHue B pactBopax. [InaBukosas kuciora

7.1.3. Xnop, ero ¢pu3ndecKue U XUMUUECKHE CBOMCTBA. XJIOPOBOJAOPO/I, CONISHAS KUCIIOTA.

7.1.4 Oxcuapl XJI0pa ¥ COOTBETCTBYIOLINE UM KUCTOTHI. XJIOPOCOEpKAIINE COMU KaK MECTULINIBI U
yn0OpeHHs, NX 3HaUYCHHE U PUMEHEHHE.

7.1.5 Yoz ero OKHCIHTEILHO-BOCCTAHOBH-TEIBHEIE CBONCTBA. V0] KaK MHKPOIIEMEHT.

7.2 DnemenTsl VI-A noarpynmnsl. XaabKOreHsbl

7.2.1 OOmast XapakTepUCTHKa XaJbKOT€HOB, HUX PacCHpPOCTPAHEHHOCTb M  OCHOBHBIE
(U3NKO-XUMHUYECKHE CBOWCTBA.

7.2.2. Xumus kuciaopona. AJIOTpOIHbIE BUAoM3MeHeHUs. llepokcua Bomopoaa Kak KaTaiau3aTrop
OMOXMMHYECKUX MPOIIECCOB. 3HAYCHNUE KUCIOPOa.

7.2.3 Cepa, cynbhuasl, monucyibOuabl.

7.2.4 Oxkcuabl cepsl (IV), (VI). CepHucrass kuciiora B BOAHBIX pacTBopax, cynbpurel. CepHas
KHCJIOTa, €€ MOyuYeHHe, CBOUCTBA, CyIb(aThl.

7.2.5. Cepa kak 6uoreHHsIi aneMent. Cepyconepkamiie yaoOpeHus..

7.3 DneMeHThl V-A noarpynimsl

7.3.1 OOmas xapakTepUCTHUKA SJIEMEHTOB V-A MOATPYMIIbL, UX 0COOCHHOCTH. A30T U (ocdop Kak
OuoreHHsle 3neMeHTH. KpyroBopot azora B mpupoje.

7.3.2. A30T, ero XuMHUYEeCKHe CBOMCTBA. AMMHAK, ero (pUu3nM4ecKrue CBOWCTBA, CHHTE3, XMMHUECKHE
cBoiicTBa. Cosi aMMOHUSI.

7.3.3 Okcuapl a30Ta, X PU3NYECKUEe U XMMUYECKHE CBOMCTBA.

7.3.4 A30THas KUCJIOTA, OKUCITUTEIbHBIE CBOMCTBA, HUTPATHI.

7.3.5 A3oTHcTast KUCIIOTa, HUTPUTHL. A30THBIE yIOOpEeHHUSI.

7.3.6 Annorponnsie Mogudukanuu pocdopa. Oxkcuasl pocdopa. Kucnoponusie kucnorsl pocdopa,
ux conu. PochopHeie ynodbpeHus.

7.3.7 MBbIIbsIK, €r0 COEAMHEHUS], UX TOKCUYHOCTh M IIPUMEHEHHE B CEJILCKOM XO3SIMCTBE.

7.4 p - OnemenTs! [V-A noarpynmsi.

7.4.1 Yriepoa kKak OMOT€HHBIN HJIEMEHT.

CaoiicTBa yrepoaa 1 €ro COeJUHEHUH.

7.4.2 CoenvHeHUsl yIIepona, X pojib B XPAHEHUHU CEIbCKOXO3SIIICTBEHHON IIPOLYKLIUH.

7.4.3 CBolicTBa KpeMHHS U ero coeAnHeHui. KpeMHuit kak mouBooOpasyromuii 371eMeHT.

Pa3zoen 8. Oowue ceoitcmea memannos. Ocnosnvie cnocoowt noayuenus memannos. Ilpumenenue
Memannoe 8 mexnuKe, celbCKom xo3aicmee.
(VIabopamopnwie 3anamus - 44.; Jlekyuonnwie 3anamus - 2u.; Camocmoamenvuas pavoma - 2u.)

Tema 8.1. Obwue ceoticmea memannos. OcHosHble CnOCoObI nonyueHus memannos. llpumenenue
Memanios 8 mexHuxe, celbCKOM X03AUcCmae.
(Jlabopamopnuvle 3anuamusi - 44.; Jlexyuonuwie sanamus - 2u.; Camocmosmenvrasn paboma - 24.)
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8.1 Ilomoxxenue meramios B I11CO;

8.2 OCHOBHBIE CITOCOOBI MOTYYEHHUSI METAJIIOB U3 PY/;

8.3 OO0m1ast xapaKTepUCTHKA METAJUIOB. Psiji CTaHAAPTHBIX 3JEKTPOMHBIX TOTCHIIUATIOB;

8.4 Illenounsle MeTaIbl, UX poib B Oumoxumuu. OOmme cBoiicTBa 31eMEHTOB [A-moarpymnmsi;
IIEJIOYHbIE METAJJIbl KaK BOCCTAHOBHUTENH, 0Opa3oBaHHEe OMHAPHBIX COCIWHEHMHA M MX CBOWCTBA,
KaTHMOHBl MIEJIOYHBIX METAJJIOB MX CBOWCTBA, pEakIUM OWHApHBIX COEIMHEHUI C BOIOH;
TUIPaTUPOBAHHBIE KAaTHOHBI IIEJOYHBIX METAJIOB, BBICOKAs PAacTBOPUMOCTH COJIEH IIEJIOYHBIX
METaJUIOB B BOJIE, KPUCTAJUIOTUAPATHI; KOMIUIEKCHl KaTHOHOB HAaTpUs M Kalusi C OMOMOJIEKYJIaMH,
KaTHOHUTHI W HMOHHBI OOMEH HaTpusi M Kaius M JPYTrUX OFHO3APATHBIX HMOHOB ITOYBEHHOTO
pacTBopa;

8.5 OO6mme cBoiicTBa smeMeHTOB IIA-moxarpymnmel; amM(OTepHOCTh OepuiuIus, €ro OKcHiaa H
THJIPOKCH[IA, TOKCHYHOCTh OCpUIUIHS W €ro coenuHeHuid. Duzndyeckue M XMMHYECKHE CBOWCTBA
Mar"ysi M KajblUs, UX BOCCTAHOBUTEJIbHBIE CBOMCTBA, KATMOHBI MAarHusl M KajbLUsl KOMIIJIEKCHBIE
COEAMHEHUS] MarHUs 1 KaJbLIKs C XeJaToo0pasyromumMu nuranaamMu, Mg2+ n Ca2+ B )KUBOM KJIETKe,
poib Maraus B xjopoduine, Mg2+ u Ca2+ B ¢pepMEHTaTUBHBIX peakiusax. Maruuil 1 Kanbluil Kak
MUTATEIbHBIE KOMIIOHEHTHI TOYB. MeXaHU3M HU3BECTKOBAHMS U THUIICOBaHHSA MOYB. AMGpOTEPHOCTD
AIIFOMMHMSL.

Pazoen 9. Xumusa d-nemenmos: odugue ceoiicmea nepexooHvixX Memasios, UX NpUMeHeHue
(/labopamopnuwie 3anamus - 4u.; Jlekyuonnwvie 3anamus - 2u.; Camocmoamenvnan paooma - 2u.)

Tema 9.1. Xumus d-snemenmos: oowue ceolicmsea nepexoOHblX Memaiios, Ux npumeHenue
(Jlabopamopnvie 3anamust - 4u.; Jlexyuonnvle sauamus - 2u.; Camocmosmenvras paboma - 24.)
Xumus d-3IIeMEHTOB: oOI1re CBOMCTBA MEPEXOTHBIX METAIJIOB, MX TPUMEHEHNE

9.1 IlepexoaHble METAIIbI, UX XapaKTEPUCTUKA:

9.1.1 OcoGeHHOCTH EKTPOHHOTO CTPOSHHUS aTOMOB TTEPEXOTHBIX AIIEMEHTOB;

9.1.2 CrenneHN OKUCIICHHST,

9.1.3 XuMu4eckoe IoBEICHHE.

9. 2 XuMHYECKHE CBOMCTBA OTIEIBHBIX METAUIOB M HMX COCAMHEHUN (COCIWHEHUS XpoMa B
CTeneHsx okucieHus +3 u +6; coemunenus monuoOnena(VI); coequmHeHuss MapraHiia B CTEIICHSIX
okucieHus +2, +4, +6 u +7; poib COCUHEHUN: JKeJle3a B CTEMECHAX OKUCICHUs +2 U +3, koOasibTa B
CTENEHAX OKHUCICHUS +2 U +3; HUKEII B CTEIIEHH OKHUCIIEHHUA +2; MEIN B CTENECHIX OKHcIeHusa +1 u
+2; IWHKA, KaJAMHS ¥ PTYTH; TOKCUYHOCTh COSTMHCHUI KaaMUs U PTYTH).

Pazoen 10. IIpomescymounasa ammecmayus
(Brheayoumopnas konmaxkmmnas paooma - 3u.)

Tema 10.1. Ix3amen
(BreayoumopHas konmaxmuas paboma - 34.)

[IpoBenenrie mMpOMEKYTOUHOM aTTECTALMK B BUJIE K3aMEHA

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA
Pa3zoen 1. Ocnosnvie 3aKOHBL U ROHAMUA XUMUU.
Dopma KOHMPOA/0OYeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. Onpenenure MOISIPHYIO Maccy ra3a M €ro OTHOCUTEIbHYIO IJIOTHOCTh MO BOJIOPONY U IO
BO3IYXY.
[TnoTHOCTH ra3a npu H.y. coctaBiset 3,615 r/m.

Pazoen 2. Cospemennvle npeocmagieHus 0 CHMPOCHUU aMOMA, NEPUOOUYECKOM 3aKOHe U
nepuoouueckou cucmeme nemenmos /I.U. Menoeneesa

Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
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1. YcTaHOBHUTE COOTBETCTBHE MEXKIY HA3BAHUEM XHMHUYECKOTO 3JIEMEHTa M BO3MOXXHBIMU
3HAYEHUSMH €TO CTCIICHH OKHCIICHHUS.
A.xmop-1.-1,0,+1,+3,+5, +7
b. ptop-2.-1,0
B. docdop - 3. -2, 0, +4, +6
I cepa-4.-3,0,+3,+5
Pazoen 3. Xumuueckasn ceazv u cmpoenue eeuiecmea. CoepemenHnvle npeoOCmMasieHus o
XumMuuecKkoil ceasu, ee euoax u ceoiicmeax. Komnnexcuvie coeounenus, cmpoenue u ceolcmea.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. ATOMBI XHMHUYECKHX D3JIEMEHTOB TpeThero mnepuona Ilepuommnueckoit cucremsr J[.M.
MenneneeBa 00pa3yIOT COSMHEHHS ¢ MIOHHON XUMUYECKOU CBSA3BIO COCTaBa
1. NaClI
2.CO2
3. Na2S
4. LiF
5. PCI5
Pazoen 4. OkucaumenvHo-60CCMan08UmMebHblE PEAKYUU, UX POTb 8 OUOIOZUUECKUX npoUeccax U
Uucnob3osanue.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. OcymecrBute npeppamieHus. HazoBuTe npoayKThl peakiuii.
KMnO4 — MnO2 — MnCl12 — Mn(NO3)2 — Mn(OH)2 — MnO
Pazoen 5. Inemenmovl yueHus 0 CKOPOCHMU XUMUYECKOU pPeaKuyuu XumMuueckom pPAeHOGeCUMU.
Kamanu3. @epmenmamuenulit Kamaius 6 OU0102UYECKUX CUCTEMAX.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. CKOpOCTh peakIuy MEKIY KEJIe30M M COJITHON KUCIOTONH YMEHBIITUTCS, €CITU
1) HarpeTh peaKIMOHHYIO CMECh
2) pa30aBUTh KUCTIOTY
3) U3MENBYUTD JKETIE30
4) MOHU3UTH TEMIIEPATYPY
5) MpOMyCTUTDh B CMECh Ta3000pa3HbIN XJIOPOBOIOPO
Pazoen 6. Cospemennvie npeocmaenenus o pacmeopax. Pacmeopwvt nekmponumos. Teopus
nekmponumuyeckou ouccoyuayuu. Hounoe npouszeedenue 600vl. Booopoonwiii nokazamens.
Bygepnuvie pacmeoput, mexanuszm ux oeiicmeus.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. HaubGonee cuiabHBIM U HarbOoJee CIa0bIM AIIEKTPOIUTOM COOTBETCTBEHHO SIBIISIFOTCSI:
1) HF
2) H2SO4
3) H3PO4
4) CH3COOH
5) H2CO3
Pazoen 7. Xumusa p-inemenmoe
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. YcraHOBUTE COOTBETCTBHUE MEXAY pEardpyrolIMMHU BEIIECTBAMH W MPOAYKTaMH HX
B3aUMOJICHCTBHUS.
A. P203+H20 - 1. Ca3(PO4)2+H20
Bb. P205+H20 - 2. H3PO3
B. P205+Ca0 - 3. H3PO4
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I P205+Ca(OH)2 - 4. Ca3(PO4)2

Pa3zoen 8. Oowue ceoitcmea memannos. Ocnosnvie cnocoowt noayuenus memannos. Ilpumenenue
Memannoe 8 mexnHuKe, celbCKom xo3aicmee.

Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:

1. YcraHoBUTE COOTBETCTBHE MEXIY pEarupyroluMyd BEUIECTBAMH W NPOAYKTaMHU HX
B3aUMOJIEUCTBHUS.

A. Fe+CI2 - 1. FeSO4+H2

b. Fe+HCI - 2. FeCI3

B. Fe+ H2S04 (pa36.) - 3. Fe2(S04)3+S02+H20
I'. Fet+ H2SO4 (xoH1r.) t - 4. FeCI2+H2

Pazoen 9. Xumusa d-inemenmos: oougue ce0iicmea nepexooHvixX Memasiios, UxX npUMeHeHue
Dopma KOHMPOA/0YeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. OcymiecTBre npeBpalieHuUs:
Cr — Cr203 — KCrO2 — CrCI3 — K3[Cr(OH)6] — Cr(OH)3
Pazoen 10. IIpomesricymounana ammecmayusn
Dopma KOHMPOA/OYeHOUHOe CPEOCMEBO.!
Bonpocwi/3aoanus:

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

Ilepswiit cemecmp, Ix3amen
Koumponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3
Bonpocsl/3ananus:
1. OcHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHUS MAacChl BELIECTBA; 3aKOH IOCTOSHCTBA

CO-CTaBa XUMHYCCKUX COGI[I/IHGHI/Iﬁ 3aKOH KpaTHBIX 0THOH.I€HPII>1; 3aKOH ABoraz[po n ClICa-CTBUA U3
HETO.

2. Mosnb, MonsipHasi Macca, MOJISIPHBIA 00beM rasa.

3. CrexuomeTpusi. DKBUBAJICHT. 3aKOH SKBUBAJICHTOB. MOJISIpHBIE MacChl SKBUBAJICHTOB, UX
pacuer.

4. Crpoenue sapa aroma. Mzortonel. IlpuHIMI HauMeHbIIEH 53HEPIUM, IPABUIIO
KneuxoBckoro, Xynpma. KsanrtoBble uncna. Ilpunnun Ilaynu.PacnonoxeHue 3neKTpPOHOB 110
SHEPIreTUYECKUM YPOBHSAM U IIOAYPOBHSIM.

5. Hoxaxute snextponHsie ¢opmynsl Cl, Mn, As, P napyrux aromoB. OmnpezneneHue
BAJICHTHOCTH M CTETIEHN OKHMCJICHHUS IO AIIEKTPOHHO-Tpadudeckoil popmyne aroma.

6. Ilepuommueckuit 3akoH [[. M. MenneneeBa. CTpyKTypa NEpHOJUYECKOW CHUCTEMBI.
[TeproguyHOCTh UBMEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COCAUHEHUI. DHEPIrUsi HOHU3ALNH, CPOJICTBO
K 3JICKTPOHY, JIEKTPOOTPUIIATETHHOCTb.

7. Ilpupoma xumuyeckol cBsi3u. OCHOBHBIE THIIBI XMMHUYECKOW CBA3U. Paccmorpure
MexaHu3M oOpa3oBaHus cBs3u B coenuHeHusx: NaCl, CaO, AlBr3, H2S, N2, CI2. NonHnas cBs3b, €€
CBONCTBA.

TTonrorosneno B cucteme 1C:Yuusepcurer (000011275) Crpanuria 14 u3 25



8. KoBanenTHas cBs3b. MexaHnu3m oOpa30oBaHus, CBOMCTBA: SHEPTHS CBS3H, HAPABIEHHOCTb,
HACBIIAEMOCTE. I'uGpuan3zanus ATOMHBIX opOuTane. KoBanenTHas CBSI3b o
JIOHOPHO-aKIENTOPHOMY MeXaHu3My. BomopoaHas cBs3b.

9. Heoprannueckne komruiekchl. CTpykTypa KOMIUIEKCHBIX coeauHeHuid. HM3omepus.
Hucco-unanus. [lpupona xumuueckoil cBsizu. [IpuBenure npuMepbl KOMIUIEKCHBIX COCAMHEHHUM W
YKaXHUTE TUIIBI XUMHUUECKUX CBSA3EH B HUX.

10. [ToHsATHE O CKOPOCTH XUMHUYECKON peakiuu, (GaKTOpbl, BIUSIIOMINE Ha CKOPOCTh. 3aKOH
nerictByronux macc. [Ipasuino Bant-I'odda. Katanuzaropel. [oMOreHHBIN ¥ reTepOTeHHBIN KaTalu3.
Crietn(puyHOCTH KaTaanu3aToOpOB.

11. depmeHTsl, O0OpaTUMblE W HEOOpATHMBIE XUMHUYECKHE PEaKIMH, XUMHUYECKOE
paBHoBecue. [Tpunuun Jle-1llarense.

12. OxucnuTenbHO-BOCCTaHOBUTENBHBIE peakiuu. Tumnst OBP.
13. TernoBble 3¢ dexThl peakuuii. DHTaNIbINA. 3aKoH l'ecca U CIeCTBHS U3 HETO.

14. Bopa, reoMmerpuss M CBOHCTBa €€ MOJEKYJbl, CTPYKTypa JbJa M XHJIKOM BOJIBI,
XUMHYECKHE CBOWCTBA BOBI, BOJA KaK PACTBOPUTENL U JIMTaHA. Boma B CEIIBCKOM XO3SMCTBE,
SKOJIOTUYECKHUE aCIIEKThI BOAOIOIb30BaHUS.

15. PacTBOpHI, ABMXKYIIME CUIIBI 0Opa30BaHUs PacTBOPOB. PaCTBOPUMOCTH BELIECTB B BOJE.
HenaceplieHHbIH, HACHIIICHHBIH, MEepeChIeHHbI pacTBOphl. CrocOOb! BBIPAaXKEHUSI KOHLEHTPAIH
pacTBOpOB.

16. KapOonatHas u oOmias KecTKOCTb BOAbl. BpeMeHHass M TOCTOSHHAs KECTKOCTb.
Crioco0bl €€ ycTpaHeHusl.

17. Xumunueckas teopus pactBopoB [[.1. Menneneena.
18. ConbBatel 1 rusipaThel. Kpucrammoruaparsl.

19. Teopust dNEKTPOIUTHYECCKOM AUCCONMAMU. MeXaHu3M JHUCCOIMANuU  (Teopus
Kabmnyxkosa).

20. CreneHpb >IEKTPOTUTHYECKON TUCCOIMALNY, (HAaKTOPHI, Biusomue Ha Hee. KoHcTaHTa
JUCCOLMAIMH, B3aUMOCBS3b CO CTENEHBIO. 3aBUCUMOCTh XapakTepa AWCCOLMALMM OT 3apsana u
paanyca [EHTPaJIbHOIO MOHA.

21. Teopus CWIbHBIX O31eKTpoiuTOB. IloHATHE 00 aKTUBHOCTH, U KO3(pPHUIHMEHTE
aKTHBHOCTH.

22. lucconmariisi KUCIOT, OCHOBAaHUM, COJIeH (TTpUMEPHI).
23. Iucconmanus Boabl. loHHOE MPOU3BEAECHNE BOBI.

24. BonopoHbIi U TUAPOKCUIIbHBIN MMOKA3aTEIH.
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25. Kucnplii, men0o4yHOM M HEWTpaslbHBIM pacTBOpbl. OmnpeneneHue cpeasl pacTBopa C
IIOMOIIbI0 MHIUKAaTOPOB U HOHOMEPOB.

26. bydepnsie pactBopsl. Mexanusm ux aeicteus. bydepHas eMKOCTb.
27. I'maponu3s coneid. TunuuHeie caydan ruaponn3sa conei. CteneHb ruaposunsa.

28. Tanorens: F, Cl, Br, I. Crpoenue aroma. Haxoxnenue B mpupone. I[lomydenwue.
dusnue-ckue U XUMUYECKHUE CBOMCTBA. BaxkHenue coenuuenus. bruoigornueckoe 3HadeHUE.

29. I'anorenoBonopozas: HF, HC1, HBr, HI. CBoiicTBa KUCIOT.
30. Kucnoponnsie coequaenus xsopa: HC10, HC1IO2 , HCIO3 , HC104. XnopHas U3BeCTb.

31. Xanbkorensl: O, S: Crpoenue aroma. Haxoxxnenue B npupose. [lonyuenue. @Gusznueckue
Y XMMHYECKHUE CBOMCTBA. BaxkHeiue coeauHeHus. buonornueckoe 3Ha4YeHUE.

32. Ilepokcua BOIOpoO/Ia, €ro KUCIOTHBIE M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOKCTBA.

33. Okcupa cepsl (VI); cepHast KUCIoTa U €€ COJM; UX MOJTyYeHUE, CBOMCTBA U TIPUMECHEHHUE B
CEJIbCKOM XO3SICTBE.

34. Okcunpl cepsl: SO2. [Tonyuenue, CBONCTBA. DKOJIOTHYECKast OMACHOCTh CEPHUCTOTO Tasa.
CepHuCTas KUCIIOTA, €€ KUCIOTHBIC U OKUCIIUTEIHHO-BOCCTAHOBUTEbHBIE CBOMCTBA. Cynb(UTHI.

35. CepoBonopoz, ero noxydeHue u cBoiictBa. CepoBogoponnas kuciora. Ilomucyabhub.
36. Jleticteue H2SO4, Ha MeTa/lIbl 1 HEMETAJIbI.

37. OcobenHoctn xuMHUeCKHUX cBs3edl azota ¢ H2, C u O2; Tepmo-muHaMHUeCKas
HEYCTOMYMBOCTh XUMHUYECKHUX COCIWHEHHUH a30Ta, €€ TPUYMHBI; XUMHUYECKHE CBOMCTB.
Buonornyeckoe 3HaueHne coequaeHn N2.

38. AMMmak, moiydeHue, cBoWcTBa (pusmueckne W xumudeckue). Comd aMMOHHUSA, HUX
3HAuEHHE B CEIIBCKOM XO3SIHCTBE.

39. Azotucras KucioTa, cBoicTBa, poiab B OBP. A3oTHas kuciora, cBoiictBa. [lelicTBue Ha
MCTaJIJIBEI 1 HEMETaJIbI.

40. docdop, HAXOKIEHHWE B TMPUPOJIE, IOIYUYEHHE, AJIOTPONUs, CBOMCTBA. OKCHIIbBI
dbochopa: P203, P205. dochopHbIe KUCIOTHI, X TOTyYeHue, cBoicTBa. DochopHbIe yIoOpeHUSI.

41. B, C, Si - HaxoXJeHUE B MPHUPOJE, MOITYYCHHE, CBOICTBA, OMOJIOTHYECKOE 3HAUCHUE.
Ox-cuppl: CO, CO2, SiO2. YronbHast KUCIIOTa, €€ COJH, )KECTKOCTh MPUPOAHBIX Boa. CriocoObl ee
yCTpaHEHUsI.

42. OcoOECHHOCTH XMMHUYECKUX CBOUCTB Si. OKCHI KpeMHUs, KPEMHHUEBbIE KHCIOTHI U MX
COJIM; KPEMHE3eM, CHJIMKAThI, aJIOMOCWIMKATHl KaK MOYBOOOPA3yIOIIME MaTepuaibl, UX 3HAYECHUE
IS TUTOJJOPOAIMS TIOUB; IPUMEHEHHE.
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43. Meramibl, UX TOJOXKECHHE B MEPUOAMYECKON cucteme. Merammyeckas cBsa3b. OOrue
CBOIICTBa METAJLIOB.

44. Metannsl — s-aneMeHThl: Na, K, Mg, Ca, Haxox1eHHe B IpUPOJE, MTOTYyUYECHHE, CBOMCTBA,
OKCHUJIBI U THAPOKCHUIBI, BAKHEUIITHE COCTUHECHHMS.

45. Marauii 1 KaJbllni KaK [MUTATeIbHbIE KOMIIOHEHTHI II0YB, X HOHOOOMEHHOE ITOBENEHIE
B ITOYBAX, ’KECTKOCTh BOJIbI, N3BECTKOBAHHE M TMIICOBAHHE ITOYB.

46. bepwuinii, MOJOKEHHE B TMEPHOJUYECKOW CHUCTEME, €r0 OKCHA M THUIAPOKCUI, HX
ampoTep-HbIi Xapaktep. TOKCHIHOCTh OEPHILTUS 1 €r0 COCTUHEHHM.

47. AnOMUHUH, €T0 OKCHJI U THAPOKCU, UX aM(pOTEPHBINA XapakTep. AJIOMOCHUIMKATHI KaK
0YBOOOPA3yIOIINE MaTepUabl.

48. Meramnsl — d- snementsl: Cu, Zn, Mg, Fe, Co: . Haxoxnenue B npupose. [lomyuenue.
CgoiictBa. OKCHUIIBI ¥ THAPOKCHUIIBI, UX XapakTep. BakHeimme coenMHEHUS U UX OMOJIOTH-YecKas
pOJIb.

49. Xpom, OKCHABI U TUIPOKCUIBI XpPOMA B CTEMEHIX OKUCICHUS +2, +3 u +6, UX Xapakrep.
Ponb coenquHenuit Xxpoma B KU3HEACSITEILHOCTH YEIOBEKA U )KUBOTHBIX.

50. Xpomarsl U AMXPOMAThI, KaK OKUCIIUTENH.

51. Paccunraiite maccy CuSO45 H20, neobxomumyro s mpurorosinenuss 5 xr 0,01%
pacTBo-pa.

52. Paccumtaiite pH pacTtBopa COJAHOW KHCJIOTHI, €Clii €ro KoHueHTpanus paBHa 0,01
MOJIB/JI.

53. Paccunraiite pH pacTBopa rupokcuia Kaius
a) 0,1 M pactBOpa
6) 0,2 1 pacTBOpa
B) 1% pacTtBOpa

54. Paccuuraiite, kakyto maccy MmeaHoro kymnopoca (CuSO4 « SH20) Heo0xoaumMo B3sTh s
npurotosneHust 3 % pactBopa maccoit 3 kr. Kakyto cpeny Oyner umerh 3TOT pactBop. Hamuimure
YpaBHEHUS peakluu THIPOIIN3a.

55. Paccuuraiite Maccy cynbdara Maraus, Heooxoaumyro st mpurorosiaeHus 200 vt 0,02
M pactBopa. [IpuBegute 3nekTpoHHYIO HOPMYITy aTOMa MarHusi ¥ KaTuoHa Maraust Mg2+.

56. C moMoIpi0 WHAMKATOPA ONpeNeIuTe B KaKoi M3 Tpex MpoOUpPOK HAXOAMUTCS PacTBOpa
FeCl3, Na2CO3, NaCl. OTBeT nosicCHUTE C IIOMOIIbIO YPAaBHEHHI PEAKIIMU THIPOITU3A.

57. Kak, monb3ysicb uaaukaropom, paznuauth pactBopel KCN, KCI, HCI. OTtBer nosicuure
YPaBHEHUSAMH PEaKIIUH.

58. CocTaBbTe COKpAILIEHHbIE HOHHO-MOJIEKYIISIPHBIE U MOJIEKYJISIPHBIE YPABHEHMSI TUAPOIIN3A
xsmopuna ammonusi u Hutpara meau (II). Ilepeuncnure (hakTopsl ¢ MOMOIIBIO KOTOPBIX MOXKHO
yewutb ruponus Cu(NO3)2.
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59. CocTtaBbTe HMOHHO-MOJEKYJISIPHBIE W MOJEKYJSIPHbIE YpPaBHEHUS PEaKUUi TUAPOIU3a
cynb-ara xenesa (II) u propuma marpusi.

60. YkaxxuTe Kakue U3 MPHUBEICHHBIX COJECH THUAPOIU3YIOTCSA: a) TOJNBKO IO KaTHOHY; O)
TOJIBKO 110 AaHUOHY; B) M I10 KaTHUOHY U T10 aHUOHY:
AICI3, CsCl, K2SiO3, Fe(SO4)3, NaClO, Na2S, Al2S3, NH4ClO2, Pb(NO3)2. CocraBbTe
ypaBuenue rugponnsa AICI3 u  NaClO, onpenenute pH cpensl B pacTBopax 3THX COJNEH.

61. Yemy paBna pH pactBopa ruapokcuaa kanus ¢ konenrpanueit 0,001 mons/m.

62. Hamumure peakuun Cu(OH)2 ¢  H2SO4, xoropbie MO3BOJISIOT MOITYYUTH KHUCIYIO,
CPEIHIOI0 U OCHOBHYIO COJIb.

63. Hanumure ypaBHenue auccouuannu NH4OH u npuBenute BbIpa)kKeHUE KOHCTAHTHI
nucconmarnuu. Paccuuraiite kakoi 0obeM 3anumarot 34 T NH3 (n.y.).

64. B Tpex mpoOHpKax HaxXOIATCS PacTBOPHI XJOPHIOB Kaius, LMHKAa W MarHusa. Kakwue
peax-uuu OyayT HPOXOIUTh, €CIIH B KXKIYI0 M3 IPOOUPOK JOOABISATH PACTBOP TUAPOKCHIA HATPHS?
JlaiiTe rosicHeHus.

65. Kak u3MeHUTCS CKOPOCTh XMMHUYECKOM peaKIiy, eciii TeMieparypa ysenuuurcs Ha 300,
a
vy = 2. JlaiiTe onpeesieHne «CKOPOCTh XUMUYECKON PEaKLIuN»

66. C xakuMHU W3 TNEPEYMCIICHHBIX BEUIECTB OyAET pearupoBaTh XKejae30: a) B OOBIYHBIX
ycnoBusix; 0) mpu HarpeBanuu: O2, CI12, HCI, H2SO4 (pa36.), H2SO4 (kosrm.), CuBr2, Cu(OH)2.
IIpuBenuTe ypaBHEHUS BO3ZMOXKHBIX PEAKIUN.

67. Cdopmynmupyiite nupunnun Jle-Illatenbe. B kakoM HampaBieHUH CMECTUTHCS
paBHOBecue peakuuu: a) 2SO2 + 02 2S03 + Q?
1) npu NOBBIILIEHUH JTABJICHUS;
2) Ipy IOHM>KEHUU TEMIIEPATypBhI;
0) N2 +3H2 2NH3 +Q
1) npu yBenuuenuu konueHTpauuu NH3 B peakunoHHoli cmecy;
2) Ipu yMEHBILIEHUY J1aBIICHUS;
3) peakuuio IpoBecTH O€3 KaTaau3aTopa.
68. Hanumure u ypasusiite peakiiun KMnO4 ¢ NaNO2 B kucioil, HEHTpaJibHOU H
LIEJIOYHOM cpeax.

69. Hcnonp3ys MeTof 3/MeKTpoHHOro OanaHca moalepute KO3(PPUUIMEHTHI JUIS peaxIiu:
K2Cr207 + H2S + H2SO4 Cr2(S04)3 + K2SO4 + H20 + S

70. OKUCIUTETBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HO/IA HA IPUMEPE PEAKIUN:
Ca+1J2
J2 + NaOH
J2 +H2S

71. Paccunraiite k03(p(UIMEHT B ypaBHEHUSAX C HCIOJIB30BAHHUEM METOJAa SJIEKTPOHHOIO
6a-naHca:
KJ+H202 J2+ KOH
KMnO4 + H202 + H2SO4 MnSO4 + 02 + K2S04 + 8H20
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72. OKUCIUTENHHO-BOCCTAHOBUTEIHHBIC CBOMCTBA OpOMa Ha IPUMEPE PEaKIIHIA:
H2 + Br2 opnHo BemecTBo
Br2 + H20 nBa BemecTBa
Br2 + KOH (rop.) Tpwu BemecTsa

73. CocTaBbTe CXEMbI MEKTPOJIN3a BOAHBIX PACTBOPOB HUTpATa aJIOMUHUS U XJIOpUIA MEAH
C UHEPTHBIMU AJIEKTPOIAMH.

74. Hanummure ypaBHEHHs, YpaBHINWTE C MCIIOJIb30BAHUEM METONA IEKTPOHHOro OaliaHca,
ONPEJEIIUTE OKUCIUTEIb U BOCCTAHOBUTEII.
H2S + 02
H2S + CI2 + H20

75. OcylecTBUTE MPEBPAIICHUS:
yriepoa — okcup yraepoaa (IV) — kapOoHar kamblusi — THAPOKAPOOHAT KaJbIUs — YTIIEPOI —
KapOu aIFOMUHUS.
Hns peakimii (1) m (4) HanumuTe CXeMy O3JIEKTPOHHOrO OayaHca, YKaKUTE OKHUCIUTENb U
BOCCTaHOBHTEJb, IPOLIECCHI OKUCIICHUS! K BOCCTAHOBIICHUSL.

76. Ocy11ecTBUTE IPEBPALLEHUS:
Al — HUTpar amIOMUHUS — THUIPOKCHJ AQIIOMHHUS — XJIOPHUI QTIOMHHHS — XJOPH]
THJIPOKCOATIOMHHUS
Jns ypaBHenusi (1) mnpuBeauTe cXxeMmMy OdJIEKTPOHHOTrO OajnaHca, OINpeNeauTe OKUCIUTENb U
BOCCTaHOBHUTENb. [ ypaBHenwit 2, 3, 4, 3anmumure B MOJEKYJSIPHOM W COKPAIlEHHOM
HMOHHO-MOJIEKYJISIPHOM BHJIE

77. Ocy1iecTBUTE IPEBPALLEHUS:
[{uHK — HUTpAT IIUHKA — TUAPOKCHUI IMHKA — IIUHKAT HATPUS —> XJIOPU] [IMHKA.
Kakyto cpeny Oynetr umeTh pacTBOp HUTpara IIMHKa B Bojie. OTBET MOSCHUTE.

78. Ocy11ecTBUTE IPEBPALLEHUS:
X — H2S — okcug cepwl (IV) — cepHucTas kuciora — CyabQUT HATpUS — THUAPO-CYIbGUT
HaTpHsl — CEPHUCTAs KUCI0Ta — Cylb(aT HATpUs

Jlnst ypaBHeHuss 6 TpUBEIUTE OSIICKTPOHHBIN OanmaHc, aiua mpeBpameHuit (4), (5) HamummTe
COKpaIlleHHbIE HOHHO-MOJICKY/ISIPHBIC YPaBHCHHUSI.

79. OcymectBure npespanienus: X — Na — Na202 — Na20 — Na2S04 — BaS0O4.
80. OcymectBute npeppamenus: Si02 — Si — Na2SiO3

81. Hammmmrte snmekTpoHHy0 ¢GoOpMylly aromMa XpomMa M KarhnoHa xpoma 3+. CpaBHHUTE
Kucnor-Ho-ocHOBHBIE cBoiicTBa rumpokcuaoB xpoma (I1), (I11), (VI).

8. MarepuajibHO-TeXHHYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue U CIUTIIUHbI
8.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

Ocnoenas tumepamypa

1. KAUTOPOJIOBA E.A. Heoprauuueckas ¥ aHaJIUTHUeCKas XMMHS: yuel.-MeTon. mocobue /
KAUTOPOJOBA E.A., Cumopoa WN.U.. - Kpacumomap: Ky6l'AY, 2017. - 87 c. - Tekcr:
HEIOCPEACTBECHHBIN.

2. AJJIEKCAHJIPOBA 3.A. Heoprannueckas xumusi. TeopeTHuecKkne OCHOBBI M JTA0OPaTOPHBII
npaktukyM: yueonuk / AJIEKCAHJIPOBA D.A.. - 2-e u3zn., ucnp. u nom. - CII6.: Jlans, 2019. - 392
C. - 978-5-8114-3473-2. - TekcT: HENOCPEACTBEHHBIMN.
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3. KAUTOPOJIOBA E.A. Heopranuueckas M aHAIMTHYECKAs XUMHS: yueb.-MeTOH. mocodue /
KAWTOPOJIOBA E.A., Cumoposa W.U.. - Kpachomap: Ky6IAY, 2017. - 87 c. - Tekcr:
HEIOCPEACTBECHHBIN.

4. AJIEKCAHJIPOBA D.A. Heoprannueckast Xumusi. TeopeTudeckre OCHOBBI M JTAOOpaTOPHBII
npaktukyM: yueOoHuk / AJIEKCAHAPOBA D.A.. - U3a. 3-e, ctep. - CII6.: Jlans, 2020. - 392 c. -
978-5-8114-3473-2. - TekcT: HENOCPEIACTBEHHBIM.

Jlononnumenvuas rumepamypa

1. Banos, B. I. Heopranunyeckast xumus : kpatkuii kypc / B. I. Banos, O. H. 'eBa. — Mocksa
: KYPC : UH®PA-M, 2025. — 256 c. - ISBN 978-5-905554-60-5. - Tekct : anexTponHsbIif. - URL:
https://znanium.ru/catalog/product/1946193 (nata obpamenus: 21.06.2026). — Pexum nocryna: mo
TIOATIHCKE.

2. AJIEKCAHAPOBA 3.A. Xumus meramioB: yue6. mocobue / AJIEKCAHJ/IPOBA D.A.,
Hemunenko O.A.. - 2-e uzna., ucnp. u gon. - Kpacuonap: , 2015. - 299 c. - 978-5-94672-919-2. -
TekcT: HenmoCpEeACTBEHHBI.

3. AJJEKCAH/JIPOBA 3.A. Heoprannyeckas xumusi. TeopeTHuecKrue OCHOBBI U J1aOOPaTOPHBINA
npaktukyM: yueOoHuk / AJIEKCAHAPOBA D.A.. - U3a. 3-e, ctep. - CII6.: Jlans, 2020. - 392 c. -
978-5-8114-3473-2. - TekcT: HENOCPEIACTBEHHBIM.

4. boromonoga, 1. B. Heopranuueckas xumus : yaeOHoe noco6ue / . B. boromonosa. - Mocksa
: UH®PA-M, 2021. - 336 c. : un. - (IIPO®Unp). - ISBN 978-5-98281-187-5. - Tekcr :
anexTpoHHbIH. - URL: https://znanium.ru/catalog/product/1362442 (nara o6pamenusi: 21.06.2026). —
PexxuM nocrymna: 1o noarucke.

5. Heopranuueckas XuMmusi: XuMmus s-, p- U 3d-onementoB: npaktukyMm / A. @. I'ycesa,, JI. U.
bannuna,, H. A. Kouerosa,, 1. H. Atmanckux,; nog pegakuuein A. @. I'yceBoit. - Heoprannueckas
XUMUS: XUMHA S-, p- U 3d-amemenToB - ExarepunOypr: M3narenbcTBo YpallbCKOro YHUBEPCHUTETA,
2018. - 92 c. - 978-5-7996-2415-6. - Tekct: snektponusiii // IPR SMART: [caiir]. - URL:
https://www.iprbookshop.ru/106464.html (nara oOpamenus: 08.10.2025). - Pexum nocryma: mo
MOATHCKE

6. I'apmun, A. I1. OGmias u HeopraHUYecKass XMMHUS B CXeMaX, PUCYHKaX, TaOIHIIaX, XHMUIECKUX
peakmusx : yueonoe nmocoowue / A.Il. ['apmmH. — 2-¢ u3A., ucnp. u gon. — Mocksa : MTHOPA-M,
2025. — 304 c¢. — (Cpennee mpodeccronanbHoe oOpa3oBanue). - ISBN 978-5-16-020345-4. -
Texkct : amektponnsrii. - URL: https://znanium.ru/catalog/product/2169833 (mata oOparieHwus:
21.06.2026). — Pexxum gocTyma: 1Mo moJmucKe.

7. Xomuenko, I I1. Heopranndeckas xumus : yueOHuK mis c.-x. By30B / [ I1. Xomuenxko, U. K.
HuroBuu. — 2-e¢ u3n., nepepad. u mon. - Cankr-IlerepOypr : KBAJIPO, 2024. - 464 c. — ISBN
978-5-906371-21-8. - Tekct : snexrponnbid. - URL: https://znanium.ru/catalog/product/2242709
(mara obpamenus: 21.06.2026). — Pexxum nocTyma: 1mo moJmcKe.

8. KAUTOPOJIOBA E.A. Heopranuueckas XMMHS: TEOPETHUECKHAE OCHOBBI M IPAKTUYECKOE
npuMeHeHue: y4ed. mocooue ... [0akanaBpuara] / KAUT'OPOJIOBA E.A., I'aBpunenko J[.B.. -
Kpacnomap: KyoI'AY, 2019. - 104 c. - 978-5-00097-998-3. - TekcT: HeOCpEACTBEHHBIH.

9. XomueHnko,, I. I1. Heopranndeckast Xumust: y4eOHHK JJIs1 CENTbCKOX03siicTBeHHBIX By30B / I I1.
Xomuenko,, U. K. [lutoBuy,. - Heopranndeckas xumus - Cankr-IletepOypr: Kamapo, 2024. - 464 c. -
978-5-91258-082-6. -  Tekct: onektponnwrii // IPR  SMART: [caiir]. - URL:
https://www.iprbookshop.ru/144420.html (mara obpamenus: 08.10.2025). - Pexxum noctyna: 1o
MOJIUCKE

8.2. [IpodeccuonanbHblie 6a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanuwix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
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1. https://elib.kubsau.ru/MegaPro/web - DnekrponHast OubIuoTeKa
2. https://edu.kubsau.ru/ - O6pa3zoBarenbubiii mopran Kyol'AY

8.3. [IporpammHoe oGecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUNIUHE
NudopmalimoHHble TEXHOJIOTHH, UCIIONIb3yEMbIE MTPHU OCYIIECTBICHUH 00pa30BaTeIbHOTO IMpoliecca

M0 TUCIUIUINHE MO3BOJISIOT:

— o0ecreunTh B3aUMOJICICTBHE MEXIy YYaCTHHKaMH OOpa30BaTENbHOIrO MpoIecca, B TOM YHUCIE
CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJICHCTBUE MOCPEAICTBOM ceTU «VIHTepHET»;

— (uKcHpoBaTh X0 OOPa30BATENBHOIO IMpollecca, Pe3ylbTaTOB MPOMEXKYTOUHON aTTeCTaluu I10
TUCLUILTMHE U PE3yIbTaTOB OCBOEHUS 00pa30BaTeIbHOM MPOrpamMMBbl;

— OpraHM30BaTh Iponecc 00pa3zoBaHMsl MyTEM BU3yaIU3allMU U3ydaeMoi HH(GOPMAIMU OCPEACTBOM
WCIIOJIB30BAHUS MTPE3CHTAINH, YICOHBIX (DHUITBMOB;

— KOHTPOJIMPOBATh PE3YyNbTaThl 00YUYEHHsI HA OCHOBE KOMITbIOTEPHOTO TECTUPOBAHUSI.

[lepeueHb TUIIEH3MOHHOTO IPOTPAMMHOTO 00ECIICUEeHNUS:

1 Microsoft Windows - oneparimonsas cuctema.

2 Microsoft Office (Bkmouaer Word, Excel, Power Point) - makeT ouCHBIX PUIOKEHUH.

[lepeuens npodeccuoHanbHbIX 6a3 TaHHBIX U HHPOPMALIMOHHBIX CIPABOYHBIX CUCTEM:

1 Tapant - mpaBoBas, https://www.garant.ru/

2 KoHcynbTaHT - mpaBoBas, https://www.consultant.ru/

3 Hayunast snextponHas 6ubnroreka eLibrary - yauBepcanbHasi, https://elibrary.ru/

Hoctyn k cetu MHTepHeT, NOCTYNm B 3JEKTPOHHYIO HMH(DOPMALMOHHO-00pa30BaTENbHYIO CpeLy
YHUBEPCUTETA.

Ilepeuenv npoecpammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3yercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
8.4. CneninasibHbIE IOMeELIEHUS], JTIA00PATOPHUHU U JIadopaTOpHOe 000py10BaHUE

VHHUBEpCUTET pacrojaraeT Ha IMpaBe COOCTBEHHOCTH WM HMHOM 3aKOHHOM OCHOBAaHUHU
MaTepHaJbHO-TEXHUYECKUM obecrieueHueM 00pa3oBaTeNbHON JIEATENbHOCTH (TIOMEIICHUAMU |
00OpyIOBaHMEM) MJIsl peanu3allii IporpaMMbl OakajaBpuaTa, CIELUMWINTETa, MarkucTparypsl IO
brnoky 1 "Hucuumnunsel (Moxmymu)" um bimoxky 3 '"locymapcTtBeHHass uTorosas arrectauus B
COOTBETCTBHUH C Y4EOHBIM ILIAHOM.

Kaxnprii oOyuarommiicss B TEUYEHHE BCEro Iepuoaa oOyuyeHHs oOecredyeH WHAMBUIYaTbHBIM
HEOTPAaHMYEHHBIM  JOCTYIIOM K  3JIEKTPOHHOW  HMH(OpMAIIMOHHO-00pa30BaTENIbHON  cpene
YHHUBEPCUTETA u3 o060 TOYKHU, B KOTOpOH HAMeEETC JOCTYII K
MH(POPMALMOHHO-TEIIEKOMMYHUKAITMOHHON ceTn "VHTepHeT", Kak Ha TEpPUTOPHH YHUBEPCHUTETA,
TaK ¥ BHE €ro. YCIOBUS Uil (GYHKIIMOHUPOBAHUS 3IEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM
Cpebl MOTYT OBITh CO3aHBI C UCIIOJI30BAHUEM PECYpPCOB MHBIX OpTaHU3aLUH.

JlabGopatopus
132300
bapomerp-anepoun BAM14-1 - 1 mit.
Becw1 anexrponnsie naboparopasie SHIMADZU - 1 mit.
Bemanka - 1 mr.
Bemanka 132 - 1 mt.
Brisoknoit mkad-1 132 - 1 mT.
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BriTsoknoi mkad-2 132 - 1 mT.
Hocka knaccHas 132 - 1 mT.
JlaGopatopnsrii cron-1 132 - 1 mT.
JlaGopatopnsrii cton-2 132 - 1 mT.
JlaGopatopnsrii cton-3 132 - 1 mT.
JlaGopatopnsrii cron-4 132 - 1 mT.
JlaGopatopnsrii cton-5 132 - 1 mT.
JlaGopatopnsrii cton-6 132 - 1 mT.
[Tapra - 13 mrT.
Croun nox cymibHBIN Kad - 1 mrT.
Cron-moiika-1 132 - 1 mr.
Cron-moiika-2 - 1 mr.
1eHTpudyra ¢ poTopom - 1 mir.
[xad mxuHCOBBINA 132 - 1 mT.
[xad mis cymox - 1 mT.
[xad cymmnsaerit HIC-80-01 (200 C) - 1 mT.
OnekrporunTka 132 - 1 mT.

231300
Bemanka 231 - 1 .
Breitsoxnoit mkad-1 231 - 1 mT.
Brisoknoit mkad-2 231 - 1 mT.
Hocka-knaccHas 231 - 1 mT.
HaBecHol cymuabHbIN CTEIIaX sl TOCYAbl - 2 IIT.
[Tapra - 1 .
Cron-naboparopusriii-1 231 - 1 m.
Cron-nabopartopHsiid-2 231 - 1 m.
Cron-nabopatopHsriii-3 231 - 1 m.
Cron-moiika 231 - 1 .
Cron-nucbMenHbId-1 231 - 1 mt.
Cron-nucbMeHHbIR-2 231 - 1 mT.
Cron-nucbMeHHbIN-3 231 - 1 mT
Cron-nucbMeHHbIN-4 231 - 1 mT.
[lxad mxuaCOBBINA-1 231 - 1 mT.
[xad mis cymoxk 231 - 1 .
[xad-mxuaCcoBBINA-2 231 - 1 mT.
OnekrporunTka 231 - 1 mT.

232300
Brisoknoit mkad-1 232 - 1 mT.
BriTsoknoi mkad-2 232 - 1 mT.
no3arop mexad. BIOHIT 1-kan. 100-1000mxkd - 1 mT.
no3arop snektp. BIOHIT 1-xan. 10-300 mkit - 1 mr.
nozarop snektp. BIOHIT 1-kan. 5-120 Mk - 1 .
Hocka knaccHasg 232 - 1 mT.
JlaGopatopnsrii cton-1 232 - 1 mT.
JlaGopatopnsrii cton-2 232 - 1 mrT.
JlaGopatopnsrii cton-3 232 - 1 mrT.
HaBecHol cymuabHbIN CTEIIaX sl TOCYAbl - 2 IIT.
[Tapra - 1 mr.
[Tucemennsii cton-1 232 - 1 mrt.
[TuceMennslit cTon-2 232 - 1 mr.
[TuceMmennsit cton-3 232 - 1 mr.
Cron-moiika 232 - 1 mr.
[lxad mxuHCOBBIN-1 232 - 1 mT.
[lxad mxuHCOBBINA-2 232 - 1 mT.
[lxad mxuHCOBBINA-3 232 - 1 mT.
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[lxad mxuHCOBBIN-4 232 - 1 mT.
OnekTporunTka 232 - 1 mrT.

233300
Bechl Shinko HTR-220CE (220r/0.0001r) - 1 mt.
BECHI SJICKTPOHHBIC - | TIT.
Britsoxnoit mkad-1 233 - 1 mT.
BriTsoknoit mkad-2 233 - 1 mT.
Hocka knaccHas 233 - 1 mT.
JlaGopatopnsrii cton-1 233 - 1 mT.
JlaGopatopnsrii cton-2 233 - 1 mT.
JlaGopatopnsrii cton-3 233 - 1 mT.
JlaGopatopnsrii cron-4 233 - 1 mT.
HaBecHol cymuabHbIN CTEIIaX sl TOCYAbl - 2 IIT.
[Tapra - 1 mr.
[Tucemennsii cton-1 233 - 1 mt.
[TuceMennslit cTon-2 233 - 1 mT.
[Tucemennsiit cton-3 233 - 1 mt.
Cron-morika 233 - 1 mt.
Tymb6a metamumueckas-1 233 - 1 mT.
Tymb6a metamumueckas-2 233 - 1 mT.
[lxad mxuHCOBBIN-1 233 - 1 mT.
[lxad mxuHCOBBINA-2 233 - 1 mT.
[lxad mxuHCOBBINA-3 233 - 1 mT.
[xad mis cymoxk 233 - 1 .
OnekrporunTka 233 - 1 mrT.

234300
Bemanka 234 - 1 mr.
Britsoknoit mkad-1 234 - 1 mT.
BriTsoknoit mkad-2 234 - 1 mT.
Hocka knaccHas 234 - 1 mT.
JlaGopatopnsrii cton-1 234 - 1 mT.
JlaGopatopnsrii cton-2 234 - 1 mrT.
JlaGopatopnsrii cton-3 234 - 1 mrT.
JlaGopatopnsrii cton-4 234 - 1 mrT.
JlaGopatopHnsrii cton-5 234 - 1 mT.
Cron nucbMeHHbId-1 234 - 1 mT.
Cron-morika 234 - 1 mr.
Cron-nucbMeHHbIN-2 234 - 1 mT.
Cron-nucbMeHHbIN-3 234 - 1 mT.
Cron-nucbMeHHbIN-4 234 - 1 mT.
[lxad mxuHCOBBIN-1 234 - 1 mT.
[lxad mxuHCOBBINA-2 234 - 1 mT.
mkad cymmbhbii [IC-80-01 (200 C) - 1 mT.
OnekTporunTka 234 - 1 mrT.

130a 300
Bemanka 130a - 1 mT.
Brrtsoxnoit mkad 130a - 1 mr.
Jocka knaccHas 130a - 1 mT.
JlaGopatopnsrii cron-1 130a - 1 mT.
JlaGopatopnsrii cron-2 130a - 1 mT.
JlaGopatopnsrii cron-3 130a - 1 mT.
JlaGopatopnsrii cron-4 130a - 1 mT.
JlaGopatopnsrii cron-5 130a - 1 mT.
[Tapra - 2 .
Cron moiika 130a - 1 .
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1eHTpudyra ¢ poTopom - 1 mir.
OnekrporunTka 130a - 1 mT.
139300
aBTocaMIuiep (MPUCTaBKa K aHAJU3aTOPy) C AMEKTPOAOM - | mT.
aHaJM3aTop BOJIBTaMIIEpoM. JKoTecT-BA-0a30BbIi - 1 mIT.
bunuctunnsatop bC 6e3 610ka ynpasiaeHus - 1 mrT.
Becel HR-200 - 1 mT.
Becwsr BK-3000 (3000r/0,051) maboparopssie - 1 mrT.
Becol BJIT-510-11 - 1 mt.
Becwr maboparopusie MACCA BK-1500.1 - 1 m.
BECHI SJICKTPOHHBIC - | IT.
Bemanka - 1 mr.
rups 200 r - 1 wt.
natauk Moxaymne EM-04 (Zn Cd Pb Cu) - 1 mT.
Hocka knaccHasg 139 - 1 mr.
KOHIYKTOMETp - | IT.
Konmykromerp Oxcnepr-002-2-6-m  (matuuk  maboparopusiii)(MI1,

(OxoHMKCOKCTIEPT),Kabenb ajist mpoBenenus moBepku bIT, MII, PO, ¢ moBepkoii - 1 mT.

MarauTHas mMemanka YMM (5B k mpu6. Dxcnepr) - 1 mT.
MenpHUIa JaboparopHas JI3M - 1 mT.

Mmenpauna JI3M - 1 mr.

HoyTt6yk Lenovo B50-80G - 1 m.

[Tapra - 13 mrT.

[lnutka snektpudeckas 139 - 1 mr.

YDII-11-C)

npoekTop BenQ MX613ST DLP Sport-throw 2500ANSI XGA 3000:1HDMI USB color - 1 mrT.

Pedpaxromerp UPD-454b2M - 1 mit.
Poramerp PM-A-0,063 I'Y3 / ra3ossrii Hatekaremns (ais PI'TI) - 1 mt.

criekTpomeTp ar.-abcopoir. MI'A-915 (CnexkrpomeTp atroMmHO-abcopOImorabii MI'A-915) - 1 mT.

Cron s BecoB 139 - 1 mt.

cron maboparopusiid 139-1 - 1 mT.

cron jaboparopusiid 139-2 - 1 mT.

cron mjaboparopusiid 139-3 - 1 mT.

cton jaboparopusiid 139-4 - 1 mT.

cton mjaboparopusiid 139-5 - 1 mT.

Cron moiika 139 - 1 mt.

CTOJI MUCbMEHHBIN - 1 TIT.

®otometp "Dkcnepr-003" - 1 mt.

dotometp poroanexrpuueckuii KOK-3-01-"30M3" - 1 mr.
Lentpudyra 139 - 1 mrT.

[lxad BeITSHKHON 139 - 1 T

[IITaTuB ¢ skpaHoM - 1 T

sKkpaH Ha TpeHore Screen Media 153x203 - 1 mT.
anekrporeds SNOL 30/1100 - 1 m.

JIeKIIMOHHBIN 3aI1
412300
akyctudeckas cucrema JBL Control 25, ALTO Mistral 900 - 1 mr.
Hocka yueOnast 412 - 1 mr.
Kadenpa 412 - 1 mr.
JlaGopaTopHBIii CTOJ JIsl AEMOHCTPAIIUU OTBITOB - | TIT.
HOyTOYK Lenovo Z570A 13-2350/4gb/520gb/dvdrw/15.6/gt630m - 1 mrT.
OO6irygarenb-perupKyasaTop Bo3ayxa 600 - 1 mr.
ITpoektop Epson EB-X06 - 1 mT.
Ckamelika 3-mecTtHas - 52 mT.

Crour-cucreMa HanosibHO-1moToiouHast Quattroclima QV-136FE/QN-I36UE - 1 m.
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Cron 3-mecTHbIf - 48 WT.
TpuOyHa noxnamauuka - 1 mir.
9KpaH ¢ anekTporpuBonoM Lumien Master Control 274x366 Matte White FiberGlass - 1 mT.

9. Metoanuyeckue yKa3aHHus 10 OCBOCHUIO JUCUMILIMHBI (MOLYJIs1)

VYyeOHas paboTa MO HAMPABICHUIO MOATOTOBKUA OCYIIECTBISICTCS B ()OpME KOHTAKTHOW PabOTHI C
MpenojaBaTeieM, CaMOCTOATEIbHOH paboThl O0Oydaromierocsi, TEKyIIed W IPOMEKYyTOYHOU
arTectaldif, WHBIX (QopMmax, MpergaraéMblX YHUBEPCUTETOM. YYeOHbI MaTepuan AUCLHUILIIMHBI
CTPYKTYPUPOBAaH U €r0 H3y4Y€HHE TMPOU3BOJUTCS B TEMaTHYECKON MOCIIEI0BaTEIbHOCTH.
ConepkaHue METOIUYECKUX YKa3aHHUM JOJDKHO COOTBETCTBOBaTh TpeOoBaHUsM DenepanbHOro
rOCYIapCTBEHHOTO O00pa30BaTENIbHOTO CTaHAApTa © YYEOHBIX MporpaMM MO JTUCIUILIUHE.
CamocrosiTenbHasi paboTa CTYIEHTOB MOXET OBITh BBHINOJHEHa C TIOMOINBIO MaTepualoB,
pa3MeIeHHBIX Ha mopTae noaaepxku Moodl.

10. MeTonn4yeckue peKOMeHIANUM 110 OCBOCHUIO TUCUMIIIMHBI (MOLYJIs1)

JucrunnuHa "Heopranndeckass Xumus'" BEACTCS B COOTBETCTBHH C KaJICHIAPHBIM YUEOHBIM TUTAHOM
W pacmUCaHUEM 3aHATHH MO HeAeTsIM. TeMbl MPOBEACHUS 3aHATHA OIMPEACIISIOTCS TEeMaTHYeCKUM
IJIaHOM paboveit MPOrpaMMbl TUCITATIITUHBI.
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