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.
[Ipotokon ot 22.04.2025 Ne 8

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

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI (MO YJIS)
XUMUA

«HEOPTAHUYECKASI U OPTAHUYECKASA XUMUSA»
VYpoBeHb BhIciIero o0pa3oBanus: OakansaBpuar

Hanpasnenue noarorosku: 35.03.04 ArpoHomMust

HanpasnenHocts (npoduiib)moAroToBKH: 3aluTa pacTeHUi

KBanudukanus (creneHb) BbITyCKHUKA: OaKaiaBp
dopma oOyueHUs: oUHAs
I'on Habopa (mpuema Ha oOydenue): 2025

Cpoxk nosiydenust ooOpazoBanus: 4 rozga

O0BeM: B 3aUETHBIX €IUHUIAX: 3 3.€.
B akajieMuueckux yacax: 108 ak.u4.
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Pa3padoruukmu:
3asenyrouuii kadeapoii, kapenpa xumuu Kaiiroponosa E.A.

Honenr, kapenpa xumun Jmurpuena W.I.

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsSl) COCTaBleHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC
BO no nanpasnenu 1o noarotoBku 35.03.04 ArpoHomusl, yTBEPKAESHHOTO MpUKa3oM MHUHOOpHAYKH
oT 26.07.2017 Ne 699, ¢ yuetoMm TpyaoBbIX (pyHKIMIA MPpOeCcCHOHANBHBIX CTaHIapToB: "ArpoHoM",
yTBepKAeH npukazoM Muntpyna Poccun ot 20.09.2021 Ne 644n.

CornacoBanue U yTBepkKaACHHUE

[Tonpaznenenue

WIN OTBeTCTBEHHOE ara, IPOTOKOJ
Ne § 400 Busa Alata, ip
KOJIJIETHAJIbHBIN JIUTI0 (Tipu HATTMYWUN)

oprax

1 XuMnu 3aBeyIOIIHi Kaitroponosa E.A. Cormmacoano |14.04.2025, Ne 8
kadenpoii,
PYKOBOIHTEIb
noipasiecHus,
peanu3yIomero
OI1

2 IIpencenarens Mockanesa H.A. CornacoBano |22.04.2025, Ne 8

METOINYECKON

KOMHUCCHH/COBET
a
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Ilenb OCBOEHHUS MUCHMIUIMHBI - 3aKJIIOYAeTCsl B IOArOTOBKE OakanaBpa COCTOUT B
(GbopMHpOBaHUHN KOMILIEKCAa 3HAHMHA IO HEOPraHMYECKOM W OpraHMYecKoW XHUMHMH, yYMEHUH H
HaBBIKOB pabOThI ¢ XUMUYECKUMH BELIECTBAMH, 11€7IeCO00Pa3HOr0 HCIIOIb30BAHUS CBOWCTB BEILIECTB
U MEXAHM3MOB UX JIEHUCTBUS B IPOU3BOACTBEHHBIX CEIbCKOXO3SIIICTBEHHBIX IPOLECCAX, IPOBEACHUE
HEOOXOIMMBIX U3MEPEHUHN M pACUETOB Ha OCHOBE 3aKOHOB XUMUH I PEIICHHS MPO(eCCHOHATBHBIX
3aau.

3anaun n3y4eHus JUCIUILINHBL:

- OCBOCHHUE TEOPETHUECKUX MPEICTABICHH, COCTABIAIOMUX QYHIAMEHT BCEX XUMHUYECKUX 3HAHUM,
CBOMCTB 3JIEMEHTOB M 00pa30BaHHBIX UMU HEOPTaHMYECKUX U OPTaHMUECKUX BEUIECTB.;

- U3yYEHUE MEXaHH3MOB XUMHUYECKUX IIPOLECCOB, 3HAUYMMBIX i po¢heCCUOHANTBHOM
nesTenbHOCTH OakanaBpa arpoHoMa mo HampasieHuto 35.03.04 Arponomus, npoduito «3amura
pacTeHul» U YyCIOBUM UX NPOBEICHUS; ;

- (hopMHpOBAHUE YMEHHUS B IIPOBEIECHUHM PpACUETOB, CBA3aHHBIX C MPUTOTOBIEHHUEM PAcCTBOPOB U
aHaJIM30M BEIIECTB.;

- TPHUBHUTHE CTYACHTAM IIPAKTUYECKUX HABBIKOB B IIOATOTOBKE, OpPraHU3alluy, BBIOJIHECHUN
XMUMHUYECKOTO J1a0OpaTOpHOrO HKCIEPUMEHTa, B TIPaMOTHOM M PAalMOHAJIBHOM O(QOPMIIEHUU
BBINOJIHEHHBIX IKCIIEPUMEHTANIBHBIX pa0boT, 00paboTKe pe3yabTaToB SKCIIEPUMEHTA;;

- popMupOBaHHE YMEHHUS pabOTaTh ¢ yueOHOM, HAyYHOU U CIIPaBOYHON XMMUYECKOM TUTepaTypoi ¢
MCTIOJIb30BaHHEM MH(POPMALIMOHHO-KOMMYHUKAIIU-OHHBIX TEXHOJIOTHUH .

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

OIIK-1 CnocobeH pemarh THMOBBIC 3a7a4u MPOQECCHOHATBHON NESITEIBHOCTH HAa OCHOBE 3HAHHM
OCHOBHBIX 3aKOHOB MaT€MAaTHYE€CKUX M ECTECTBEHHBIX HAayK C MPUMEHEHHEM HH()OPMAlMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

OIIK-1.1 JIlemoHCTpUpYET 3HAHME OCHOBHBIX 3aKOHOB MAT€MaTHU4YE€CKUX, €CTECTBEHOHAYYHBIX
1 o0menpopecCuOHaIbHBIX IUCHUIUIMH, HEOOXOAMMBIX JUIS pPEIIeHUs THUIOBBIX 3a1ad B
0071aCTH arpOHOMHH

3nams:
OIIK-1.1/311 3HaHuMe OCHOBHBIX 3aKOHOB MAaTE€MAaTHYECKHUX, €CTECTBEHOHAYyUHBIX H

o01enpodeccHoHaIbHBIX TUCHUILTNH, HEOOXOMUMBIX Ul PEIICHHs THUIOBBIX 33]a4 B
00JIaCTH arpOHOMUU

Ymems:
OIIK-1.1/¥Ym1 Ymeer ucrnonb30BaTh 3aKOHBl MaT€MaTHYECKUX, €CTECTBEHOHAYyYHBIX U

o01enpodeccHoHaIbHBIX TUCHUILTHH, HEOOXOMUMBIX Ul PEIICHHs TUIOBBIX 33]a4 B
00JIaCTH arpOHOMUU

Braoems:

OIIK-1.1/HBl Bmameer MeTogaMyd MCIIOJIB30BAHMS 3aKOHOB  MAaTEMAaTUYECKHUX,
€CTECTBEHOHAYYHBIX M OOMIETPOPECCUOHATBHBIX TUCIUIUINH, HEOOXOMUMBIX IS
pEIIeHHS TUTIOBBIX 33134 B 00JIACTH arpOHOMUU

OIIK-1.2 Wcnonp3yeT 3HaHUsI OCHOBHBIX 3aKOHOB MaTEMaTUUYECKUX U €CTECTBEHHBIX HAyK JJISI
pelIeHrs CTaHAAPTHBIX 33/1a4 B arpOHOMHUU

3name:

OIIK-1.2/311 3Haer MeTOABI KCIIONL30BAHUS OCHOBHBIX 3aKOHOB MareMaTUYECKUX U
€CTECTBEHHBIX HAYK JIJIsl PEIICHHs CTAaHAAPTHBIX 3a/1a4 B arPOHOMUHU

Ymems:
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OIIK-1.2/¥m1 IloHnmMaHMe OCHOBHBIX 3aKOHOB M NPUHIUIIOB MAaTEeMAaTHUYECKUX U
€CTECTBEHHBIX HayK M UX IIPUMEHEHUE B arPOHOMMH.

Braoems:

OIIK-1.2/HB1 Bnaneet HaBbIKaMU TPUMEHEHUSI OCHOBHBIX 3aKOHOB MaTEeMAaTHUYECKUX H
€CTECTBEHHBIX HAYK JIJIsl PEIICHMs CTAaHAAPTHBIX 3a/1a4 B arPOHOMUHU

OIIK-1.3 Tlpumenser uHPOPMAIMOHHO- KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B PEIICHUU
TUIOBBIX 3a7[a4 B 00JIACTH arpOHOMHHU

3name:

OIIK-1.3/3a1 3Haer MeTompl ©  CHOCOOB  TPUMEHEHUS  HWH(POPMAIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA B PEIICHUN THITOBBIX 33]1a4 B 00J1aCTH arpOHOMHH

Ymems:

OIIK-1.3/¥ml TloHumaeT OCHOBHbIE NPUHIMIBI TPUMEHEHHUsS HH(OPMAIIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHA B PELICHUU TUITOBBIX 33aJa4 B 00JaCTH arpOHOMHUH

Braoems:

OIIK-1.3/HB1 Bnaneer HaBbIKaMy MPUMEHEHHS WH(POPMAITMOHHO- KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHUH TUIOBBIX 3a/1ad B 00J1aCTH arpOHOMUU

3. Mecto aucuumimHbl B cTpykrype OII

JucuummHa (Monynb) «Heopranmdeckas W opraHudeckas XMMHUS» OTHOCHUTCS K 00s3aTeIbHOM
94acTu 00pa30BaTENIbHON MPOTPaMMBbI U U3y4aeTcs B cemecTpe(ax): 1.

B npoumecce wu3yyeHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIOB 3ajad
npodecCHOHAIBHOW  AeAaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM qMCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI
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5. Conepxxanue 1M CUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)
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Pa3znen 1. OcHOBHBIE 32aKOHBI U 6 2 4

MOHATHA XMMHUH.

Tema 1.1. OCHOBHBIE 3aKOHBI U 6 2 4

HOHATHUSA XAMHH.

Pa3gen 2. CoBpemeHHbIe 14 4 4 6

MpeacTaBJIeHUs 0 CTPOCHUH
aToMa, NMepruoaAHYeCKOM 3aKOHe
JI.A. MeHnaeneeBa u
XHMHYECKOH CBSI3H.
Tema 2.1. CoBpeMeHHbBIE 14 4 4 6
MIPE/ICTABJICHUS O CTPOCHUH
aToMma, NepUOANYECKOM 3aKOHE
J.W. MeHnieneeBa 1 XUMUYECKOU
CBSI3M.

Pasnen 3. PacTBopsbl, ux 10 2 2 6
cBoiicTBa. THIIBI CHIILHBIX H
€J120bIX JJIEKTPOJINTOB, BOAA
KaK ¢J1a0bli 3J1eKTPOJINT,
HOHHOE NPOU3Be/leHNe BOAbI,
BOAOPOAHBIA U TMIPOKCHIBbHbIN
NO0Ka3aTe/J I PacTBOPOB,
OydepHbIe paCTBOPHI.

Tema 3.1. PactBopsl, ux coiictea. | 10 2 2 6
Tunbl CUIIBHBIX U CITA0BIX
ANIEKTPOJIUTOB, BOJA KaK CIIAObIi
AJIEKTPOJIUT, HOHHOE
IIPOU3BEJIEHUE BOBI, BOJOPOJHBIN
Y TUIPOKCUIIBHBIN TIOKA3aTeIn
pacTBOpoB, Oy(epHbIEe paCTBOPHI.

Pasnen 4. Xumusi p-371€eMeHTOB, 11 4 2 5
ux coefuHeHuil. [Ilpumenenne B
NMPOMBILLIEHHOCTH M CeJIbCKOM
X035l CTBE.

Tema 4.1. Xumus p-anementos, ux | 11 4 2 5
coenuHenuii. [IpuMeHnenue B
IIPOMBIIIIIEHHOCTH U CEIILCKOM
XO035IICTBE

Pazgen 5. XuMusi MeTaJLjI0B. 11 4 2 5
Oco0eHHOCTH CBOIICTB S-, p-,
d-MeTa/L10B M IPpUMEHEHNE B
CeJIbCKOM X035 CTBE.

Tema 5.1. Xumus MeTajioB. 11 4 2 5
Oco0OeHHOCTH CBOMCTB s-, p-,
d-MeTasnioB u mpuMeHEHHE B
CEJIbCKOM X03SHCTBE

Pa3gen 6. Yriesonoponsl, 11 4 2 5
CTpPOeHHUe, KiIaccupurkanusi,
¢u3uKo-xuMHUYECKHE CBOMCTBA,
NpUMeHEeHHue.
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Tema 6.1. YreBogopoasl,
CTpoeHue, Ki1accu(uKaus,
(U3UKO-XUMUYECKUE CBOWCTBA,
MIPUMEHEHUE

11

Pasnen 7. Xumus
KHCJIOPOACOoaepxKaLe
OpPraHMYeCKUX COeIHHEHHUH.

14

Tema 7.1. Xumus
KHCJIOPOZICOJEPIKAIIINE
OpraHNYeCKUX COCTUHEHUMN

14

Pa3znea 8. Mono-, nu-, u
noaucaxapuabl. CTpoenue,
CBOMCTBA M OHOJIOTHYECKAs
POJib.

11

Tema 8.1. MoHoO-, 1u-, 1
nonucaxapuabsl. CTpoeHue,
CBOMCTBA U OMOJIOTHYECKAsl POJIb

11

Pa3znen 9. AMuHBI,
aAaMHHOKHCJIOTBI, 0eJIKH, HX
CTPOEHHUe, CBOIiCTBA.

Tema 9.1. AMuHbDI,
AMHHOKHUCIIOTBI, OCJIKH, X
CTPOEHHUE, CBOMCTBA

Pasznea 10. I'erepounkianveckue
coenquHeHusi. HykieunoBbie
KHCJIO0ThI, 0M0JI0OTHYeCcKAasl POJib.

10

Tema 10.1. I'erepounkinyeckue
coequHeHus. HykiienHoBbie
KHCIIOTHI, OMOJIOTHYECKAs POJIb

10

Pasznea 11. [IpomeskyTounasi
arrecTanus

Tema 11.1. 3auer

Hroro

108

34

20

53

5.2. Conep:xkanue pa3aesioB, TeM IMCHUILTAH

Pazoen 1. Ocnoguble 3aKOHbL U ROHAMUA XUMUU.
(Vlabopamopusie 3anamusn - 2u.; Camocmoamenvuas paooma - 4u.)

Tema 1.1. OcHoHbIEe 3aKOHBL U NOHAMUSL XUMULU.
(Jlabopamopnvie 3anamust - 2u.; CamocmosmenvHas paboma - 44.)

1.1 OcHOBHBIC TOHATHS XUMUHU (XUMHUYECKOE BEIIECTBO, aTOM, MOJIEKYJIa, HOHbI, KATHOHBI, AHHUOHHI,

BaJICHTHOCTB, CTCIICHb OKHCJICHHA, KOJIMYCCTBO BCIICCTBA, MOJ'IB).

1.2 CtexeoMeTpHUECKHE 3aKOHBI XUMUH:
3aKOH COXpaHEHHUs MacChl BEUIECTBA; 3AKOH MOCTOSHCTBA COCTaBA XUMUYECKUX COCIUHEHUI; 3aKOH

SKBUBAJIEHTOB; 3aKOH KPAaTHBIX OTHOILIECHMI; 3aKoHbI [ eli-JIroccaka u ABoraapo.

1.3 Baxueiiime Kaacchl HEOPraHUYECKUX BEILIECTB.

1.4. Heopranuueckass XWMHS U arpOHOMHSL.

Pazoen 2. Coepemennsie npedcmasienus 0 CmpoeHuu amoma, nepuoouyeckom 3axkone  JI.H.

Menoeneeea u xumuueckou ceasu.

(/labopamopnuwie 3anamus - 4u.; Jlekyuonnwvie 3anamus - 4u.; Camocmoamenvnasn paboma - 6u.)
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Tema 2.1. Cospemennvie npedcmaeieHuss 0 CMpOEHUU amoma, nepuoouveckom 3axoue J[.H.
Menoeneesa u xumuyeckoti cea3u.
(Jlabopamopnvie 3anamus - 4u.; Jlekyuonnvle 3anamus - 44.; Camocmosmenvuas paboma - 64.)
2.1 CoBpeMeHHbIE NIPEACTABIEHUS O CTPOEHUH aTOMa
2.1.1 KBaHTOBO-M€XaHUYECKUE MIPECTABIECHNS O CTPOCHUH aTOMa;
2.1.2 Ilopsimok 3amoiaHEHus JIEKTPOHAMU JHEPreTUYECKUX YPOBHEH M IOAYPOBHEH B
MHOTOAJIEKTPOHHBIX aTOMaX. DJIEKTPOHHBIEC (POPMYIIBI U 3JIEKTPOHHO-TPAUIECKHE CXEMBI.
2.2 Tlepuommueckuii 3akoH W mnepuoanueckas cucrema J[. M. MenneneeBa, UX 3Hau€HHE U
IIPUMEHEHNE
2.2.1 Ilepuoguueckuili 3akoH W mepuoandeckas cucrema siaemeHtoB JI. M. MenneneeBa, kak
KJ1acCU(UKAIUS aTOMOB IO CTPOSHHIO JIEKTPOHHBIX 000JI0YEK;
2.2.2 CrpykTypa NEpHOAMYECKOW CHUCTEMBbl SJIEMEHTOB. M3MeHEeHuEe CBONCTB AJIEMEHTOB M HX
COEIMHEHMH B IEpUOAAX U MOArpyNIax.
2.3 CoBpeMEHHBIE MPEACTABIEHUS O XMMHUECKOM CBSI3U. THIMBI KPUCTAIIIMYECKUX PEIIETOK.
2.3.1 Xumunueckas cBsi3b (XC), mpupoza, yciaoBusi 00pa3oBaHUs, KIacCupUKaIIHS;
2.3.2 KoBasieHTHas CBSI3b, €€ CBOMCTBA M MEXaHU3MBI 00pa30BaHHS,
2.3.3. I'ubpuansanuus aToMHBIX opOuTanel, npasuio ['mecnu;
2.3.4. VloHHas CBA3b, CBOMCTBA COCUHCHHUM C MOHHBIM THUIIOM CBSI3H;
2.3.5 Meramnueckas CBs3b, €€ 0COOCHHOCTH;
2.3.6 BogoponHas cBsI3b Kak BHJ HeCTIeU(UIECKUX B3aUMOICHCTBHIA;
2.4 Kommiekcusie coequnenus (KC), ctpoenue u cBoiicTBa
2.4.1 CocraB u xummueckas cBs3b B KC, ux knaccuukanuss 1 HOMEHKIIATYpa;
2.4.2 KC B pacTtBopax, KOHCTaHThl YCTOWYMBOCTH M HECTOWKOCTH; (DAaKTOPBHI, BIUSIONIME HA
ycroitunBocth KC B pacTBOpax;
2.4.3 Cnoco6s! nomyuenust KC, u ux cBoiicTBa u 3Ha4EHUE.

Pa3zoen 3. Pacmeopuwt, ux ceoiicmea. Tunwvl cuivHbIX U C1a0bIX I1EKMPOIUNOB, 8004 KAK C1A0bLIL
INEKMPOoAUm, UOHHOE NPOU3BEOCHUE 600bl, 6000POOHBLI U 2UOPOKCUIbHBLI NOKaA3amenu
pacmeopos, dyghepnvie pacmeopul.

(Vlabopamopmuwie 3anamusn - 2u.; Jlekyuonnwie 3auamus - 24.; Camocmoamenvnas paboma - 64.)

Tema 3.1. Pacmeopul, ux ceovicméa. Tunvi CunbHbIX U C1a0ObIX 21€KMPOIUMOE, 6004 KAK C1a0blll
971eKMPONUM, UOHHOE NPOU38e0eHUe 800bl, 6000POOHDIL U CUOPOKCUNbHBIL NOKA3AMENU PACMBEOPO8,
oyghepnvie pacmeopuoi.

(Jlabopamopnvie 3anamust - 2u.; Jlexyuonnwle sauamus - 2., Camocmosmenvras paboma - 64.)

3.1 Bogna. PactBopb!

3.1.1 Bona. Ponp Bompl kak pactBoputelns. PacTBopsl B KUBOW mpupoae, ux poib. IIpobiemsr
OpOLICHHUS ¥ BOJIOTIOATOTOBKH;

3.1.2 ®usnyeckas ¥ XuMU4ECKasi TEOpUH pacTBOpoB. COBpeMEHHBIE IPEICTABICHUS O paCTBOPAX;
3.1.3 KonueHTpaliust pacCTBOPOB M CIIOCOOBI €€ BBIPa)KEHHUSL.

3.2. PacTBOpBI 21EKTPOIUTOB, UX CBOMCTBA

3.2.1 PacTBOpbl AIEKTPOIUTOB. MexaHU3M 3JIEKTPOIUTHUYECKOM naucconuanud. (OCHOBHbIE
MOJIOKEHUSI TEOPHM  DJIEKTPOJIMTHYECKOM auccoumanuu. PabGotrel  Appenmyca, KaOmykosa,
KuctaxoBckoro;

3.2.2 KucnoTsl, OCHOBaHUS, COJIM M aM(OTEPHbIE COSTUHEHUS C TOUKH 3peHust TI/I;

3.2.3 Crenenp auccornuanuu o. CuibHble U cnalOble 31ekTpoiuthl. 3.2.4 Teopust CHIBHBIX
aneKTponuToB. [IoHATHE 00 aKTUBHOCTH pacTBOpA.

3.2.5 HonHoe mpou3BeACHUE BOJIBI, BOAOPOIHBIH M THUIPOKCUIBHBIN IOKAa3aTeld pPacTBOPOB,
crocoObl H3MEPEHUS BOAOPOIHOTO TTOKA3aTeIs;

3.2.6 by(depHbie pacTBOpBI, MEXaHU3M UX JICHCTBUS;

3.2.7 I'maponu3 comnel, TUIIBI THAPOIIN3A.
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Pa3zoen 4. Xumusa p-anemenmos, ux coeounenui. Ilpumenenue ¢ npomwvluiieHHOCMU U CE1bCKOM
Xxozaicmee.
(VIabopamopnwie 3anamus - 44.; Jlekyuonnwie 3anamus - 2u.; Camocmoamenvuas paboma - 5u.)

Tema 4.1. Xumus p-snemenmos, ux coeounenuti. Ilpumenenue 6 NPOMbIULIEHHOCMU U CENbCKOM
xozsaucmee
(Jlabopamopnule 3anamusi - 4u.; Jlexyuonuwie sanamus - 2u.; Camocmosmenvrasn paboma - 54.)

4.1 Onementsl VII-A noarpynmsl. ['anoreHsl.

4.1.1 OOmas xapakTepUCTHKa TaJOrC€HOB, HMX PacCHPOCTPAHEHHOCTh, (PU3NUECKUE CBOMCTBA.
[Tonydenue rajgoreHos.

4.1.2. Xumus ¢propa. DTOpoBOIOPOI, IIIIABUKOBAS KHCIOTA

4.1.3. Xiop, ero pu3ndeckre 1 XUMUYECKUE CBOMCTBA. XJIOPOBOAOPO/I, COJISTHAS KUCIIOTA.

4.1.4 Oxcunpl XJI0pa ¥ COOTBETCTBYIOIIUE UM KUCJIOTHI. XJIOPOCOJEPKAILIUE COM KaK MECTUIIUIbI U
yaoOpeHus, UX 3Ha4YeHHE U IPUMEHEHHUE.

4.1.5 PIOLL €0 OKHUCIIMTEILHO-BOCCTa-HOBUTEILHBIE CBOMCTBA. ﬁon KaK MHUKPOJJIEMEHT.

4.2 Onementsl VI-A noarpynmsl. XaabKOT€HbI

42.1 OOmas XapakTepUCTHUKa XaJbKOTEHOB, MX pPAaCHPOCTPAaHCHHOCTh U  OCHOBHBIC
(U3UKO-XUMUYECKHE CBOMCTRA.

4.2.2. Xumusa kuciopona. AJUioTpornHble BuaousMeHeHus. [lepokcua Boaopoma Kak Karajau3arop
OMOXMMHUYECKHX MTPOIIECCOB.

4.2.3 Cepa, cynbpuabl, TOTUCYIbOUITBL.

4.2.4 Oxcunsr cepol (IV), (VI). Ceprucras kuciora B BOIHBIX pacTBopax, cyiabhuthl. CepHas
KHCJIOTa, €€ MOJIy4eHHe, CBOMCTBA, CyNb(aThl.

4.2.5. Cepa xak OuoreHHbIN dreMeHT. Cepyconepkalire yroopeHus.

4.3 DnemeHTbl V-A NOATPYIITBI

4.3.1 O0mas xapakTepUCTHKA JIEMEHTOB V-A MOATPyNIbl, UX 0COOCHHOCTH.

4.3.2. A30T, ero XuMHUYECKHE CBOMCTBA. AMMMaK, CHHTE3, (pU3MKO-XUMHU4Yeckue cBoicTBa. Comu
aMMOHHSI.

4.3.3 Oxkcusl a30Ta, UX GU3MUECKHUE U XUMHUYECKUE CBOWCTBA.

4.3.4 A30THast KMCJIOTa, OKUCIUTEIbHbIC CBOMCTBA, HUTPATHI.

4.3.5 A3oTtucTas KUCI0Ta, HUTPUTHI.

4.3.6 Annorpornabie Monudukanuu Gocdopa. Oxcuasl pochopa. Kucnopoausie kucinorsl hocdopa,
ux comu. 4.3.7. Azotabie u PpochopHbIe yIOOpEHUSI.

4.3.7 MBpIIBAK, €ro COEAUHEHUS, UX TOKCUYHOCTh U MPUMEHEHHUE B CEJTCKOM XO35IMCTBE.

4.4 p - Dnementsl [V-A moarpynmsl.

4.4.1 VYrnepon kak OmoreHHbIN aneMeHT. CBoicTBa ymiepona u ero coeauHeHuid. CoenuHEeHUs
yIJepoJia, UX pojib B XpaHEHUH CENbCKOX03AMCTBEHHOM MPOIYKIIHH.

4.4.2 CpoiicTBa KpeMHHS U €T0 coequHeHni. KpeMHuMii kak TouBO0OpasyIomuid SIEeMEHT.

Pazoen 5. Xumusa memannos. Ocodennocmu ceoiicme s-, p-, d-wemannoe u npumeHeHue 6
cenbCeKom xo3aiicmee.
(VIabopamopnwie 3anamus - 44.; Jlekyuonnwie 3anamus - 2u.; Camocmoamenvuas paboma - 5u.)

Tema 5.1. Xumus memannos. OcobenHocmu c80UCm8 S-, p-, d-Memanios u npuUMeHeHue 8 CelbCKOM
xozsaucmee
(Jlabopamopnule 3anamusi - 44.; Jlexyuonuwie sanamus - 2u.; Camocmosmenvrasn paboma - 54.)
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5.1 O6mue cBoiictBa MeramioB. Meramsl [-A u II-A noarpynn

5.1.1 Tonoxenue mertamnoB B I[ICD; OOmas XapakTepucTHKa METAJJIOB. Psj cTaHIapTHBIX
AJIEKTPOJHBIX MTOTEHIIMAJIOB;

5.1.2 OcHOBHBIE CITOCOOBI MONTYy-YEHHUS METAIIIIOB U3 PYI;

5.1.3 Ilenouynsle MeTauibl, UX poib B Ouoxumuu. OOIIME CBOMCTBA 371eMEHTOB [A-moArpymnms;
IIEJIOYHbIE METAJJIbl KaK BOCCTAHOBHUTEIH, 0Opa3oBaHHEe OMHAPHBIX COCIWHEHMHA M MX CBOWCTBA,
KaTHOHBl MIEJIOYHBIX METAJJIOB MX CBOWCTBA, pEakIUMM OWHAPHBIX COEIMHEHUI C BOIOH;
TUIpaTUPOBAHHBIE KAaTHOHBI IIEJIOYHBIX METAJIOB, BBICOKAs PAacTBOPUMOCTb COJIEH IIEJIOYHBIX
METAJUIOB B BOZE, KPUCTAJIOTHIPATHL; KOMIUIEKCHI KATHOHOB HATPHsI U Kaus ¢ OMOMOJICKYJIaMHu;
5.1.4 OOmme cBoiictBa snmemeHToB IIA-monrpymmel; amdoTepHOCTh OEpHIUIHS, €r0 OKCHAa U
THJIPOKCH[IA, TOKCHYHOCTh OCpUIUTHS M €ro coenuHeHuid. Duszndeckue W XMMHUYECKHE CBOWCTBA
Mar"ysi ¥ KajblUs, UX BOCCTAHOBUTEIIbHBIE CBOMCTBA, KATMOHBI MAarHMsl M KajbLUsl KOMIIJIEKCHBIE
COEAMHEHUS] MarHUs 1 KaJbLIKs C XeJaToo0pasyromumMu nuranaamMu, Mg2+ n Ca2+ B )KUBOM KJIETKe,
poib Maraus B xjopoduiie, Mg2+ u Ca2+ B pepMEHTaTUBHBIX peakiusax. Maruuil 1 KanbLuuil Kak
[IUTATEJIbHbIE KOMIIOHEHTHI IOYB. MeXaHU3M U3BECTKOBAHUS M TMIICOBAHHUS [TOYB.

5.2 Xumus d-31eMeHTOB: o01re CBOMCTBA MEPEXOAHBIX METAIIOB

5.2.1 IlepexoaHble METaUIbl, UX XapaKTEPUCTUKA: OCOOCHHOCTHU AJIEKTPOHHOTO CTPOCHHUSI aTOMOB
IIEPEXO/IHBIX AIEMEHTOB; CTEIIEHU OKHCIIEHUS; XMMUUYECKOE ITOBEACHHUE.

5.2 2 Xumuyeckue CBOMCTBAa OTACIbHBIX METAUIOB M UX COCAMHEHUN (COEAMHEHUS XpoMa B
CTeTeHsIX OKucieHus +3 u +6; coequnenus monubaena(VI); coequHeHHss MapraHia B CTEIECHSIX
okuciieHus +2, +4, +6 u +7; polib COSAMHEHUN: JKeye3a B CTENEHIX OKHCIeHUs +2 u +3, kobanbTa B
CTENEHSX OKUCIEHMS +2 U +3; HUKEJA B CTENIEHU OKUCIIEHUS +2; MEIU B CTENEHAX OKUCIIEHUd +1 u
+2; IMHKa, KaAMUs U PTYTH; TOKCUYHOCTb COEIMHEHUHN KaAMUSI U PTYTH).

Pazoen 6. Yzneeo0opoowt, cmpoenue, Knaccuukayus, @GuzUKo-XuUMUUECKUe CEOICMEa,
npumenenue.
(/labopamopnuwie 3anamus - 4u.; Jlekyuonnwvie 3anamus - 2u.; Camocmoamenvnasn paboma - 54.)

Tema 6.1. Yeneeo0opoowi, cmpoenue, Kiaccuguxkayus, uuKo-xumuyeckue ceotcmed, npuMeHeHue
(Jlabopamopuvie 3anamus - 4u.; Jlexyuonnvie sauamus - 24.; Camocmoamenvuas paboma - 54.)
6.1.IIpenmet u 3amaun oprannueckol xumuu. Teopust ctpoeHus A.M. byTiepoBa u cieacTBust U3
Hee;

6.2 [IpenenbHbIe yIIeBOmOpoabl (aakaHbl). DU3NKO-XUMHUECKHUE CBOWCTBA. Peakiuu paJIuKaibHOTO
3aMeIeHHs B aJIKaHaXx;

6.2 HemnpenenbHble yrneBoaopoabl. Peakiiuu, NpOTEKaOIIME MO MEXaHU3MY JJICKTPO(HIBHOTO
npucoenuHenus. Peaknuu ruaporanorenupoBanus. [IpaBuino MapKkoBHUKOBA, IEPEKUCHBIN 3P deKT
Xapama. OOpa3oBaHu€e alleTUICHU0B TEPMUHAILHBIMH aJIKUHAMU;

ConpspkeHHbIE TUEHBI. Peakius nmoauMepusanun CONpsKeHHbIX TUeHoB. Kayuyku. Pe3una;

6.3 ApoMaTudeckue yriaeBo1opoab! (apeHbl)

6.3.1 Ilonsarue 06 apomarnunoctu. [IpaBuno Xrokkens;.

6.3.2 Peaknuu 3mekTpoHIIBHOTO 3aMeIIeHHs B apeHax. BiusHue 3amectureneil B 0EH30JIbHOM SIpe
Ha PeaKIMOHHYI0 CIIOCOOHOCTh apeHOB. OpUeHTupyIolIee BIUSHUE 3aMECTUTENECH;

[IpumeHeHne yrieBogopoa0B B CEIbCKOM XO3SMCTBE.

Pazoen 7. Xumusa Kucnopoocooepicaujue op2anuiecKux coeOuHeHuil.
(/labopamopnuwie 3anamus - 6u.; Jlekyuonnwvie 3anamus - 2u.; Camocmoamenvnasn paboma - 6u.)

Tema 7.1. Xumus kuciopoocooepircaujue opeanuieckux coeouHeHu
(Jlabopamopnvie 3anamust - 6., Jlexyuonnwle sauamus - 2u.; Camocmosmenvras paboma - 64.)
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7.1 TunpokcunbHbIe COSTUHEHUS (CIIUPTHI, PEHOIBI)

7.1.1 Cnuptel. Knaccudukanus, HOMEHKIIaTypa U U30MEpHUs;

7.1.2 ®Ou3uko-XxUMHYECKHE CBOMCTBA. KHCIOTHO-OCHOBHBIC M HYKJICO(DUIHHBIE CBOWCTBA CIIUPTOB.
Peaxnus srepudukanum;

7.1.3 MeTozbl IOJTy4EHNUS;

7.2 deHombl

7.2.1 Knaccudukanus, HOMEHKIaTypa U u3omepus. [IpupoaHbsle UCTOUHUKH M METOJbI MOTYUYCHHUS
¢beHonos;

7.2.2 OU3UKO-XUMHUECKHE CBOMCTBA (DeHOJI0B. Peakiny moIuKOHIEHCAIUY C Y9acTHEM (DEHOJIOB;
7.3 KapOoHUIbHBIE COSTMHEHUS (aTTbICTUIBI, KETOHBI)

7.3.1 Homenknarypa u uzomepus, (pu3n4eckre CBOMCTBA;

7.3.2 IlonyuyeHue anbAeruioB U KETOHOB;

7.3.3 KapOonusbHas rpyria, ee CTpPOCHUE 1 XUMUYECKHE CBOMCTBA;

7.3.4 Peakuuu ¢ yyaCTHMEM a-BOJOPOJA-HOTO aTOMa M KOHJEHCALMHU. AJBJIOJBHAS U KPOTOHOBAs
KOH/JICHCAIUH;

7.4 KapOOHOBBIE KUCIIOTHI

7.4.1 Knaccuduxanus, HOMEHKIATypa 1 U30MEpHS;

7.4.2 MeTozibl IOJTy4EHNUS;

7.4.5 ®uzuko-xuMuyeckue cBoiictBa. CioxxHble 3(pHUpPBl KapOOHOBBIX KuCiOT; 7.4.6 XXupsel, ux
(U3NKO-XUMHUYECKHE CBOWCTBA U OMOIOTHYECKAs POJIb.

Pazoen 8. Mono-, ou-, u nonucaxapuovi. Cmpoenue, ceolicmea u OuoIO2UYECKaAs pob.
(/labopamopnuwie 3anamus - 4u.; Jlekyuonnwvie 3anamus - 2u.; Camocmoamenvnasn paboma - 54.)

Tema 8.1. Mono-, ou-, u nonucaxapudsi. CmpoeHue, coucmaa u 6UOI02ULeCKdas poib
(Jlabopamopuvie 3anamus - 4u.; Jlexyuonnvie sauamus - 24.; Camocmoamenvuas paboma - 54.)

8.1 Monocaxapusl

8.1.1 Pacnpoctpanenue B TpHpome, OHOJNIOTHYECKas pojib M o0pa3oBaHWE B MpoIeccax
dboTocuHTE3A;

8.1.2 Kimaccudukanus, HOMEHKIATypa;

8.1.3 IlomyaneranbHbIN THAPOKCUI M €r0 ocoOble cBoicTBa. Ilupano3Has u dypano3Has (Hopmbl
MOHO03, reHeTH4eckue psasl. Popmynsl Oumiepa u Xeyopca;

8.1.4 OU3NKO-XUMHUYECKHE CBOMCTBA MOHO3;

8.2 Jlu- u monucaxapuibl

8.2.1 BoccraHaBnuBanMe MW HEBOCCTaHABIMBAIOIIME AUcCaxapuibl, X cBoHcTBa. (Caxaposa,
MaJjbTo3a, JAaKT03a U 1e100103a;

8.2.2 Tlomo3ssl (momucaxapunbl). Kpaxman, naynmuH u rukoreH. Llemtronosa (kieruatka). Dhups
KieTyaTku. PU3NKO-XMMHUYECKHE CBOMCTBA, 3HAYCHHE.

Pazoen 9. Amunvl, amunokuciomol, 6€1KU, UX CHPOCHUE, CEOUICMEA.
(VIabopamopnwie 3anamus - 24.; Jlekyuonnsie 3anamus - 2u.; Camocmoamenvuas paboma - 5u.)

Tema 9.1. Amunbl, aMuHOKUCIOMbL, OEIKU, UX CMPOEHUE, CEOLCMEBA
(Jlabopamopnule 3anamusi - 24.; Jlexyuonuvie sanamus - 2u.; Camocmosmenvrasn paboma - 54.)
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9.1 AMunbl

9.1.1 Knaccuduxanus, HOMEHKIJIATypa, U30MEpHS;

9.1.2 Metonbl NOMy4YEHUS;.

9.1.3 ®usuko-xMMHUYeCKHe CBOHCTBa. (OCHOBHOCTb M HYKJICOQHIBHOCTh aMHUHOB. Peaxiuu
AIKWJIMPOBAHUS M AIMJIMPOBaHMA. Peakiys NepBUYHBIX, BTOPHUYHBIX U TPETHUYHBIX aMUHOB C
a30TUCTOI KHCIOTOH. J[Ma3oTHpoBaHHE NEPBUYHBIX apoMaTndecKux amMuHOB. CoNM JHa30HUS, UX
peaxIuu;

9.2 AMUHOKHCIIOTHI M OeNTKH

9.2.1 Knaccudukanus amuHOKHCHOT, 9.2.2 ®dDusnko-xuMuueckue cBorcTBa. OcobeHHOCTH
aucconuanui. AMdorepHas npupozaa. Peakuuu mo aMuHO- M KapOOKCHIIbHOW rpymme. [loBenenue
-, B- ¥ Y-aMUHOKHCIIOT pU HarpeBaHnu. KauyecTBeHHbIE peakuyi Ha aMUHOKHUCIIOTHI;

9.2.3 Peaknuu nenrtusanud. Iloaunentuas! 1 OEIKy;

9.2.4 Crpykrypa 6enkoB. KauecTBeHHBbIE peakiiiy Ha OSJIKH.

Pa3zoen 10. I'emepoyuxknuueckue coeounenusn. Hykneunogvie kuciomot, 0u0102udecKkasn poio.
(Vlabopamopmuwie 3anamusn - 2u.; Jlekyuonnwie 3auamus - 24.; Camocmoamenvhas paboma - 64.)

Tema 10.1. I'emepoyuknuueckue coeounenus. Hykneunogvie kuciomsl, buonocuieckas poisb
(Jlabopamopnule 3anamus - 24.; Jlexyuonuwie sanamus - 2u.; Camocmosmenvrasn paboma - 64.)
10.1 I'eTepolIMKINYECKHE COSTUHEHUSI.

10.1.1 Knaccugukanust 1 apoMaTHYHOCTh T€TEPOLIUKIIOB;.

10.1.2 IlstnuneHHsle rerepouukibl. Pu3nuko-xumudeckue cpoiictBa. [loHsTHe O cTpoeHun
xJopoduiuia u rema;

10.1.3 IIlecTnuneHHble T€TEPOLUKIIBI C OOHUM aToMoM a3oTa. [IupuaunH m nupumuauH. OKcH- U
aMUHOIIPOU3BOJHbIE TUPUMUINHA,

10.2 HykienHOBBIE€ KHCIIOTHI;

10.2.1 IlepBuunas crpykrypa HK; 10.2.2 HykneoTuabsl 1 HyKiI€03HIbI.
buonornueckoe 3nauenne HK. OOmas xapakrepuctuka IHK u PHK. IlonsitiHe 0 reHeTHyecKom
kozme. Poxs IHK u PHK B cuHTEe3€ OEIIKOB B KIIETKE.

Pa3zoen 11. Ilpomesccymounana ammecmauus
(Bueayoumopnaa konmaxkmuasa paooma - 1u.)

Tema 11.1. 3auem
(Bueayoumopnas konmaxmuas paboma - 14.)

[TpoBeneHne MpoMexKyTOUHOM aTTecTanuu B popme 3adera

6. OneHo4YHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS
Pazoen 1. Ocnosnbvle 3aKOHbL U NOHAMUA XUMUU.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adada
Bonpocwi/3aoanus:
1. 30TOIIBI OTHOTO U TOTO K€ AJIEMEHTa OTIIMYAIOTCS APYT OT Apyra
1) ynucioM HEHTPOHOB
2) 4HCIIOM MMPOTOHOB
3) YUCIIOM DIIEKTPOHOB
4) 3apsiioM siapa
5) aToMHO# Maccoi
Pazoen 2. Coepemennvie npedcmasienus 0 cmpoeHuu amoma, nepuoouveckom zaxkone  JI.H.
Menoeneesa u xumuueckoil cea3u.
Dopma KOHMPOA/0YeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. DnemeHTy C 2MeKTpoHHOU (dopMmymnoit aroma 1522s22p63s23p3 cooTBeTcTBYET (hopmysa
BBICIIIETO OKCH/JIA!
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190
22203
3002
4 2205

Pazoen 3. Pacmeoput, ux ceoiicmea. Tunvl cCunbHbIX U C1AOBIX INEKMPOTUMOB, 6004 KAK C1A0bLI
INEeKMponum, UOHHOE RNpou3eedeHue 600bl, B6000POOHBII U 2UOPOKCUIbHBLIL NOKaA3amenu
pacmeopos, dyghepruvle pacmeopel.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adada
Bonpocwi/3aoanus:
1. KaxoBa monsipHas koHueHTpanus 10 % pacTBopa ruipokcuia Kajausi, INOTHOCTb KOTOPOTO
pasna 1,09 r/mn?
KaxoBa MomnsipHas koHueHtpauus 10 % pacTBopa ruApoKCHAa Kajiusl, IUIOTHOCTh KOTOPOTO paBHA
1,09 r/mn?
Pa3zoen 4. Xumusa p-anemenmos, ux coeounenui. Ilpumenenue ¢ npomvluiieHHOCMU U CET1bCKOM
xo3aiicmee.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocul/3aoanus:
1. Cpenu mepeyucIIeHHBIX IEMEHTOB V TPYIIBI THTUYHBIM HEMETAIIJIOM SIBIISICTCSI
1) docdop
2) MBIITBSIK
3) cyppMa
4) BUCMYT
Pazoen 5. Xumun memannos. Ocobennocmu ceoiicmeé s-, p-, d-memannoé u npumeHneHue 6
cenpCcKom xo3aiicmee.
Dopma KOHMPOA/0YeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. Haligute coOTBETCTBUE MEXy pearupyroIiMU BEIIECTBAMH U MTPOAYKTaMU PEAKIUH.
Pearupyromue Bemecrtsa
1) Fe + H2SO4(xoH11.) —
2) Fe + HCl —
3) Fe + H2SO4(pa36.) —
4)Fe +C12 —
IIponykTel peakuuu:
a) FeCl3
6) FeCl2
B) FeClI3 + H2
r) FeCl2 + H2
n) FeSO4 + H2
¢) Fe2(S04)3 + SO2 + H20
Pazoen 6. Yzneeo0opoowt, cmpoenue, Knaccuukauyus, @GuzuKo-XuMUUecKUe CeolcCmea,
npumeHeHue.
Dopma KOHMPOA/0YeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. OcymiecTBuTE MpEBpaALICHUS:
C4H10 — Br2, hv — X1 — KOH (cnupt.) — X2 — Br2— X3 — KOH (cnuprt.) u36. t —» CH3-C =
C-CH3 —H20, Hg2+ — X4
Pa3zoen 7. Xumus kucnopoocooeprcauiue op2anudeckux coeOuHeHul.
Dopma KOHMPOA/OYeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. YkaxxuTe Ha3BaHHE COEAUHEHUs C HauOoJiee CUIIbHBIMU KUCJIIOTHBIMU CBOMCTBAMHU.

1 meTanon
2 Boga
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3 TUMETUITOBBIN 3pup
4 denon

Pazoen 8. Mono-, ou-, u nonucaxapuovi. Cmpoenue, ceolicmea u OuoI02UYUECKAA POlb.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. Kakue yrieBoabl SBISIFOTCS AUcaxapuiamu?

1 ®pykroza

2 Jlakto3a

3 I'mroko3a

4 Caxapo3a

Pazoen 9. Amunvl, amunoxuciomsl, 6€1Ku, UX CMpPOEHUE, CEOICMEA.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:

1. BropuuHbIMU aMUHAMU SIBIISTFOTCSI:

1 nuknorexcuiIaMuH

2 aHWJIMH

3 METHIIDTUIIAMHH

4 aunponuiaMuH

S u3onponuiIaMuH

Pazoen 10. I'emepoyuxnuueckue coeounenusn. Hykneunoswle kuciomul, Ouonozuueckasn poe.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adada
Bonpocwi/3aoanus:
1. M3 kakux MOHOMEPHBIX €IUHUI] TOCTPOCHBI MOJICKYJbl HYKIEHHOBBIX KHCIOT
(monuHyKI€0TUA0B)?

1 HyKIJI€03U10B
2 aMHUHOKHUCIIOT
3 HYKJIEOTH/IOB

Pazoen 11. Ilpomercymounan ammecmayus
Dopma KOHMPOJA/0YeHOUHOe CPeOCmB0:
Bonpocwi/3aoanus:

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

Ilepswiii cemecmp, 3auem
Koumponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3
Bonpocsl/3ananus:

1. OcHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHUS MAacChl BELIECTBA; 3aKOH IMOCTOSHCTBA
COCTaBa XUMHYECKUX COEIMHEHUIN 3aKOH KPaTHBIX OTHOIICHM; 3aKOH ABOTaJpo U CIEACTBHUS U3
HEro.

2. CrexuomeTpusa. DKBUBAJIICHT. 3aKOH SKBHUBAJICHTOB. MOJIsIpHBIE MacChl SKBUBAJICHTOB, UX
pacuet. Moib, MOJISIpHAst Macca, MOJISIPHBIA 00bEM rasa.

3. Crpoenue snupa aroma. M3ortomnbl, ux npuMeHeHue. [IpMHIUIBI 3alI0JHEHUS aTOMHBIX
opOuTanel: MpUHIMII HaUMEHbIEH sHepruu, npaBuwio KieukoBckoro, XyHna. KBantoBble ymcia.
[Tpunnun [aymu.
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4. Tlepmommueckuii 3axkoH J[. M. Menneneea. CTpykTypa NEpPHOAMYECKOM CHCTEMBI.
IleproaMUHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB M UX COSAMHEHUN. DHEPIrUsl HOHU3ALHUH, CPOJCTBO
K 2JIEKTPOHY, 3JIEKTPOOTPULIATENIBHOCTD.

5. Ilpupona xuMuyeckoi cBsi3u. OCHOBHbBIE TUIIBI XUMUYECKON CBS3H.

6. Heoprannueckue komiuiekcbl. CTpyKTypa KOMIUIEKCHBIX coennHeHui. W3omepus.
Huccommanus. Ilpupona xumudeckon cBsi3u. [IpuBenure NnpuMepsl KOMIUIEKCHBIX COCAUHEHUU U
YKQKUTE TUIIBI XUMUUECKUX CBSI3€U B HUX.

7. OKHCIUTENBHO-BOCCTAaHOBUTENBbHBIE peakiuu. Tumnel OBP.

8. PactBoppl. CrnocoObl BBIpaX€HHUsI KOHIIGHTpAIlMM pacTBOPOB. XHMHUYECKas TEOpuUs
pactBopoB /[.1. Menaeneesa. ConpBarsl ¥ ruapatsl. Kpucramioruapars!.

9. Teopust dICKTPOTUTHUYECCKON JaUCCONMAIMK. MexaHu3M JAucconManuu  (Teopus
Kabnykosa). CteneHb 31EKTPOTUTHIECCKON quccoIraluu, GpakTopsl, Bausomue Ha Hee. KoHcTanTa
JMCCOLMAIIIH, B3aUMOCBSI3b CO CTEINEHBIO.

10. Teopus cuiabHBIX dJeKTposuTOB. IloHsATHE 00 akTUBHOCTH, HW KOd(DPuIMEHTE
AKTHBHOCTH.

11. JQuccoumanus Bonel. MloHHOE mpousBeneHue BoAbl. BOmopomHbIl M T'MAPOKCUIBHBIN
[IOKa3aTelu.

12. Bydepnsie pacTBopbl. Mexanusm ux AeicTBus. bydepHas eMKOCTb.
13. Tuaponus coneit. TunuuHele caydan ruponn3sa conei. CreneHp ruaposunsa.

14. Tanorens: F, Cl, Br, I. Crpoenue aroma. Haxoxnenue B mpupone. I[lomydenwue.
dusnueckre 1 XUMHYECKUE CBOMCTBA. BaxkHelmue coenuuenus. bruoigornueckoe 3HaueHUE.

15. I'anorenoBonopoas: HF, HC1, HBr, HI. CBoiicTBa KUCIOT.
16. Kucnopoansie coequnenus xiopa: HC10, HC102 , HCIO3 , HC104. XnopHasi u3BeCTb.

17. Xanbkorensl: O, S: Ctpoenue aroma. Haxoxnenue B mpuposae. [lonyuenne. @usnveckue
Y XMMHYECKHUE CBOMCTBA. BaxkHeillue coeauHeHus. buonornueckoe 3Ha4YeHUeE.

18. Ilepokcua Bomopo/ia, €ro KUCJIOTHBIE M OKUCIUTEIbHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA.

19. Okcua cepsl (VI); cepHast KUCiaoTa U €€ COJM; UX MOTyYeHHEe, CBOMCTBA U IPUMECHEHHUE B
CEJIbCKOM XO3SIICTBE.

20. Oxcuapl cepol: SO2. Ilonyuenue, CBOMCTBA. DKOJIOTHYECKast OMACHOCTh CEPHUCTOTO Tasa.
CepHuCTas KUCIIOTA, €€ KUCIOTHBIC U OKUCIIUTEIHHO-BOCCTAHOBUTEbHBIE CBOWCTBA. Cynb(UTHI.

21. CepoBomopog, ero nmoixydeHue u cBoiictea. CepoBomopoanas kuciora. ITomucynbdumbl.

22. lleticteue H2SO4, Ha MeTamibsl 1 HEMETaJIJIbI.
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23. Oco0eHHOCTH XMMHUYECKHX CBS3€H a30Ta C BOAOPOJOM, YIJIEPOAOM M KHCIOPOIOM;
TepMOIMHAMHUYECKAsT HEYyCTOMYNBOCTh XUMHUUECKUX COCIMHECHHH a30Ta, €€ MPUYHHBI, XUMHYCCKHE
CBOMCTBa MOJICKYJISIPHOTO a30Ta.

24. Ammmak, TmoiydeHue, cBoicTBa (¢pusmueckne u xumudeckue). Cold aMMOHHUSA, HUX
3HAYEHUE B CEIIBLCKO XO35MCTBE.

25. Azortucras KucioTa, cBoiicTBa, posib B OBP. A3otHas kucnora, cBoiicTBa. JleiictBue Ha
METaJIJIBEl 1 HEMETaJIbI.

26. @ocdop, HAXOKIECHHWE B MPUPOIE, IOIYUYEHHE, AJIOTPONus, CBOMCTBA. OKCHIIBI
dbochopa: P203, P205. dochopHbIe KUCIOTHI, X TIOTyYeHHe, cBoicTBa. DochopHbIe yIoOpeHUSI.

27. B, C, Si - HaxoXJeHUE B TMPHUPOJE, MOITYYCHHE, CBOMCTBA, OMOJIOTHYECKOE 3HAUYCHUE.
Oxcuner: CO, CO2, SiO2. YronpHasi KUCIIOTA, €€ COJH, KECTKOCTh MPUPOAHBIX BoA. CrocoOsl ee
YCTpaHEHUS.

28. OCOOCHHOCTH XMMUYECKHX CBOMCTB KpEMHHUSA. XapaKTePHUCTUKA OCHOBHBIX COEIMHEHHM
KPEMHUSI.

29. Meramibl, uX MOJOXKEHUE B MEPUOAUYECCKON cucTeme. Merammudeckas cBsi3b. OOmue
CBOMCTBA METAJJIOB.

30. Meramisl — s-3emenThl: Na, K, Mg, Ca, Haxox/ieHue B Ipupoe, NoJyuyeHue, CBOMCTRA,
OKCHUJbI U TUAPOKCHUIbI, BAXKHEUIIINE COCTUHECHHUSL.

31. Marauii ¥ KaJblui KaK IMATaTeIbHbIE KOMIIOHEHTHI ITOYB, MX HOHOOOMEHHOE MOBEACHHE
B IIOYBAX, )KECTKOCTh BOAbI, U3BECTKOBAHHE W TMIICOBAHMUE MOYB.

32. bepwunuii, MONOXKEHUE B MEPUOJUYECKON CHUCTEME, €ro OKCHUJl M THAPOKCUI, HX
amQoTepHbIi Xapakrep. TOKCHYHOCTH OEPUILIHS U €T0 COCTUHEHUH.

33. AnOMUHUH, €r0 OKCHJ ¥ THAPOKCUI, UX aM(pOTEPHBIN XapakTep. AJIOMOCHIUKATHI KaK
MMOYBOOOPA3YIOIINE MaTEPHAITBI.

34. Metamnsl — d- snementsl: Cu, Zn, Mg, Fe, Co: . Haxoxnenue B npupone. [lonyuenue.
CaoiicTBa. OKCHBI U THIPOKCUBL, X XapaKTep. XapaKTepUCTUKA BAXKHEUIINX COETNHEHUM.

35. XpoM, OKCHIbI U TUIPOKCUIBI XpOMA B CTEMEHSIX OKUCICHUS +2, +3 u +6, UX Xapakrep.
Ponp coenuneHmnii xpoma B KM3HENEATEIHHOCTH YeJIOBEKA U JKMBOTHBIX. XPOMAaThl U JUXPOMATHI,
KaK OKHUCIIUTEIH.

36. IlpenMer W 3amaud OPraHUYECKONM XHMHHM W €€ MECTO B CHCTEME OHOJIOTHYECKUX
nucuuiuinH.  OcHOBHBIE NooxkeHust Teopurt A.M. byTiieposa.

37. Knaccugukausi OpraHi4ecKiuX COSAWHEHH 10 YIIIEPOAHOMY CKEJETy U MO (YHKIHUSAM.
XuMHUYECcKas CBSI3b B OpraHMUeCKuX coenuHeHusx. llomspuzamnus cBszeid. DneKTpoHHbIE 3()(HEKTHI.

38. Knaccudukamus peakiuii Mo MEXaHW3My — PEaKIUu TPUCOCTUHEHUS U 3aMeIIeHUs,
ANEeKTpOoQHIIbHBIE, HyKIeO(UIbHbIE U paJuKaibHble. TUIIBI peareHTOB.
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39. Crepeoxumusi, cTepeonzomepusi. leoMmerpuueckass W  ONTHYECKAas H3OMEPUH.
AcummeTpuueckuit atoM yriiepoja. Ontudyeckast akTUBHOCTb. Paliemarsl, paleMusanusi.

40. Ankanpl. [oMoyormueckuid psi, W30MepHs, HOMEHKiarypa. CrocoObl TONy4eHHS.
OU3UKO-XUMUYECKUE CBOMCTBA. Peakiium paiuKaaibHOTO 3aMEICHHUS.

41. Anxensl. I'omonormueckuii psii, HOMEHKJarypa U u3zoMmepus. CrnocoObl MOTy4eHHs.
dusuko-xumuyeckue cpoiictBa. [IpaBunmo MapkoBHukoBa. IlepekucHblii >ddexr Xaparmia.
IIpumeHeHNE TOTMMEPOB B CEIBCKOM XO3SIIICTBE U B OBITY.

42. Ankunbl. XUMUYECKUE CTOCOOBI monmydeHus. OU3UKO-XUMHUECKHE CBOMCTBA. METObI
UACHTU(UKAINH U Ka9eCTBEHHBIC PEaKIIUU.

43. Huensl. Knaccudukarus. Metoasl cunte3a u npumenenue. Compspkenue. OcoObie
CBOMCTBa, peakuuu 1,4-npucoenuuenus. [lomumepusanys 1MEHOB.

44. Apensl. ApOMaTU4YHOCTD, NpaBuiIO XtoKKens. HoMeHknatypa u u3oMepus IpoU3BOAHBIX
Oenzona. Meroapl monmyyeHHs M (DU3MKO-XMMUYECKHE CBOWCTBAa. Peakumu mnpucoeavHeHHs K
OeH301pHOMY LIUKITY. Peakuuu rajgoreHupoBaHus.

45. DnexTpouiIbHOE 3aMELICHHE B SApe: 3JICKTPOHOJOHOPHBIE M AIEKTPOHOAKIEITOPHBIC
3aMECTUTENM U UX Halpasismollee Aeiictue. OpueHTaHTh! 1-0ro u 2-oro pona.

46. I'anorenyrneBogoponabl. Knaccudukamnus, nusoMeprs 1 HOMEHKIaTypa. MeTopl CHHTE3a.
Peakuuu HykieodunpbHOro 3amenieHus. XHMHUYECKHE CBOMCTBA MOHOTAJOTECHIPOM3BOIHBIX
ankaHoB. Jlu-, TpU- ¥ MOJUTaTIOT€HIIPOU3BOIHBIE.

47. Cmuptel. Ornpexaenenue, kiaccudukaius, HOMEHKIATypa W HU30Mepus. MeTombl
nonyueHusi.  DU3MKO-XMMUYECKHE  CBOMCTBAa. KHCIOTHO-OCHOBHBIE  CBOicTBa.  Peakiuu
dbyHKIIMOHATBHOM rpymmbl. OKUCIEHNE U AeTUIpaTalis CIIUPTOB.

48. MmHoroaromuele cnupthl. HM3omepus U  HOMEHKJIaTypa. MeToabl MOITy4YEHHUS.
OU3NKO-XMMHUYECKHE CBOMCTBa B3aWMHOE BIMsSHHE (PyHKUIMOHANBHBIX rpymnn. KadecTBeHHbIE
peakuuu, IpuMeHEeHHeE.

49. I'muuepuH 1 3TWICHIINKONb. CTpOoeHue, CBOMCTBA, TPUMEHEHHUE.

50. ®enonbl. Knaccudukaiuys, HOMEHKIaTypa W u3oMepus. [IpupoaHble UCTOYHUKH |
MeToAbl monydeHus: (penonoB. Dusnko-xuMudeckue coicTtBa. Otinyne (HEHOIOB OT CIUPTOB,
(hEHOJSTHL.

51. Kapbonunwsnbie coenunenus. Homenknarypa u uzomepusi. [lomyuenue u pusznueckue
cBoiicTBa. KapOoHunbHas rpyIina, ee CTPOCHHE U XUMHUYECKHE CBOMCTRA.

52. KapGonoBsie kucnotel. Knaccudukanums. HM3omepus u HOMeHKIaTypa. MeTonsl
nosyuyeHusi. XMMHUECKHE CBOMCTBA. ApPOMaTHYECKHE OJTHOOCHOBHBIE KHCIIOTHI.

53. @OyHKIMOHAJIBHBIE TPOU3BOIHBIE KAapOOHOBBIX KHCIOT. ConM, TaJoTeHaHTHIPHIIBI,
AQHTUIPUIBLI, aMHJbl, HUTPWIBL. XJOPHUPOBAHHE KHCIOT, 3aMEIIEHHWE -BOJOPOIHOTO aToMma.
Crnoxnbie 2¢upsl. [Tomydyenue, cBoicTBa.
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54. Jlukap6oHoBBIe KHCIOTHI. OOmme Meronsl cuHTe3a. (colble CBONCTBA METHICHOBOM
IPYIIITBI MAJIOHOBOTO 3upa

55. Kupsl. Knaccudukamnusa. PacnpocTtpanenue B mpuponae, COCTaB U KiacCH(PHUKAIUSA.
XUMUYeCcKre CBOMCTBA: OMBUICHHE U TUAPOreHU3alus. 3Ha4eHHe KUPOB U JTUITUIOB.

56. Mpuia u jgerepreHThl. DOU3NKO-XMMHYECKHE MEXaHU3Mbl MOIOIIETO JIEUCTBHUS.
HckyccTBeHHBIE MOIOIIIME CPEICTBA, TPOOJIeMa YHUYTOXKECHUS UX OTXOZOB.

57. Okcukucnotel. Onpenenenue, nzomepus 1 HomeHknarypa. Knaccuduxamus. [Tomydyenue,
peaknuu  KapOOKCWJIBHOW W THAPOKCWIBHOW rpymm. [leruaparanmus anbda-, Oerta- w
raMmma-OKCUKHUJIOT.

58. Ontuyeckass u3oMepus.  ACHUMMETPUYECKHM aroM. XUpajbHbIA aTOM yIJepoja.
[Tnockononsipu3oBaHHBII CBET. OHaHTHUOMEPHI, pauemarsi, palieMuyecKue CMeECH.
[IpocTpancTBennbie hopmyibl Ourepa.

59. YrneBoapsl. MoHOCaXapuIbl: aJIb103bl U K€TO3bI. OTKPBITHIC M IIUKINYECKUE (POPMBI.

60. Cioco0s1 n300paxkeHus1, mMpoeKImoHHbIe Gopmyisl umepa u hopmyibl Xeyopcea, anbda
- 1 GeTa-aHoMephl nMupaHo3 U Qypanos. [lomyaneranbHbld THIAPOKCUI, MyTapoTalus. XUMHUECKHE
CBONCTBA.

61. XapakTepHble 0COOCHHOCTH IMOTyalleTaIbHOTO THIPOKCHUIIA.

62. ®pykro3a, Kak MpeacraButesb keto3. CTtpoeHue, TayToMepusi U cBoicTBa. OTimuue
CBOMCTB OT IIOKO3bI. METOIBI HEHTH(DUKAITHH.

63. Amunsl. Knaccuduxanus u nHomenkinarypa. [lonyuenne. [IpocTpancTBeHHbIE (GaKTOPBI U
OCHOBHOCTb. XUMUYECKHUE CBOUCTBA.

64. AMUHOCIHPTBI: JTAHOJAMHH M XOJIUH, TIOJYyYEHHE, HAXOXKACHUE B MPUPOJE.
ALIETUIIXOJIMH, XOJIUH. J{HaMUHBI )KUPHOTO psija.

65. AMuHBI apomaruueckoro psnga. M3omepus um HoMmeHkiarypa. MeTonbl XMMHYECKOTO
cuHTe3a. DU3NKO-XMMUYECKHE CBOWCTBA. Poib compspkeHHs CBOOOAHOM AJIEKTPOHHOM Maphl B
CHUKCHUU OCHOBHBIX CBOMICTB.

66. Ormpenenenre W Ki1accuuKamms TETEPOUUKINYECKUX coeauHeHnuid. [lonsitue 00
apOMaTUYHOCTH TEeTEPOLHUKIOB. [IATHUYIEHHBIE TETEPOLUMKIBI C OJHUM TeTepoaroMoM. MeTosbl
nosry4eHusi. OU3NKO-XUMHUECKUE CBOMCTBA.

67. BzanMonpeBpalleHus NATUWIEHHBIX reteponukinos no KOpeeBy. benzonuppon (MHI0M).
PeakiimonHast  crmocoOHOCTh — anba-mojoxeHus.  buonornyeckn  akTUBHBIE — COEIMHEHMS,
coiepKallie UHAOIbHBIN ITUKIL.

68. LllecTuuneHHbIE TETEPOLUKIIBI C OHUM aroMoM a3oTa. IlupuanH u ero mpous3BOAHBIE.
CpaBHEHHE OCHOBHBIX CBOWCTB C mOHMppojioM. IlaccCMBHOCT NUpHUIMHA B  pEaKLUMAX
anekTpodmIbHOTO 3ameleHus. HykieogunpHoe 3amernieHue.
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69. lllecTnuneHHblE TETEPOLMKIBI C ABYMS rerepoaroMamu. IIMpUMUIMH M €ro Okcu- U
AMUHOIIPOU3BOJHBIC. YpalWl, TUMWH, LUTO3UH. [€TEpOLUKIIBI ¢ KOHACHCUPOBAHHBIMU SIAPAMH.
IlypuH 1 €ro OKCH- 1 aMUHOIIPOU3BOIHBIE.

70. Hyxieo3uabl U HYKJICOTH]IbI, UX CTPOCHHE M 00pa3oBaHUE W3 A30THUCTBHIX OCHOBAHHIA,
MOHO3bI U (ocdopHoii kuciorel. Hykneomporennsl u HykiaenHoBble kuciotel (JJHK u PHK).
IlepBuunas crpykrypa HK.

71. IlpaBuno Yapradpda, THIBI BOJOPOAHBIX CBA3eH, BropuuHas cTpykrypa HK.
buonornueckoe 3nauenne HK. Ilonstue o renernueckom koze. Ilonstue o ponu JJHK n PHK B
npolieccax CUHTe3a OelKa B KIIETKeE.

8. MarepuaibHO-TeXHHYECKOE U Y4eOHO-MeTOAuYecKoe odecneyeHue QU CIUTIIUHbI
8.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbI

OcHoenas numepamypa

1. KAITOPOJIOBA E. A. Heopramuueckas M OpraHuueckas XuMHs: yue6. mocobue /
KAWTOPOJIOBA E. A., Makaposa H. A.. - Kpachomap: Ky6IAY, 2023. - 182 c. -
978-5-907758-56-8. - TekcT: HENOCPEACTBEHHBII.

2. KAUTOPOJIOBA E. A. Heopranuueckasi H OpraHMuecKasi XMMHs: TEOPETHUCCKHE OCHOBBI
IpaKTHYECKoe puMeHeHne: yue6. mocodue / KAMTOPOJIOBA E. A., laspunenko [. B., Makaposa
H. A.. - Kpacnomap: Ky6I'AY, 2020. - 201 c. - 978-5-907346-38-3. - Tekcrt: >MeKTpOHHBIA. // :
[caiir]. - URL: https://edu.kubsau.ru/mod/resource/view.php?id=8992 (mara oOparmieHus:
08.09.2025). - Pexxum gocrtymna: mo moAmucKe

3. KAUTOPOJIOBA E.A. TeopeTHueckuii Kypc OpraHMYeckoil XuMuu: y4eb. mocobue /
KAWUTOPOJIOBA E.A., JmurpueBa W.I.. - Kpacmomap: Ky6IAY, 2021. - 169 c. -
978-5-907516-03-8. - TekcT: HEMOCPEACTBEHHBIN.

Jlononnumenvuas nrumepamypa

1. AJIJEKCAHIAPOBA 32.A. Xumus meramioB: yueb. mocobue / AJIEKCAH/IPOBA D.A.,
Hemunenko O.A.. - 2-e uzn., ucnp. u gon. - Kpacuonap: , 2015. - 299 c. - 978-5-94672-919-2. -
TekcT: HemOCPENCTBEHHBIN.

2. I'paanbepr U. U. Oprannueckas xumusi: yaeOHUK aiis By3oB / ['pannbepr U. U., Ham H. JI.. -
13-e w3n., crep. - Cankr-IlerepOypr: Jlanp, 2025. - 608 c. - 978-5-507-52657-4. - Tekcr:
anekTpoHHbId. // RuSpLAN: [caiiT]. - URL: https://e.lanbook.com/img/cover/book/456935.jpg (nara
obpamenust: 19.06.2025). - Pexxum nocTyrma: 1mo moanmucKe

3. Heopranmueckass xumusi: jadopatopHbiii npaktukym / JpsikoHoBa O. B., Haymenko JI. @.,
Cokonoa C. A., Ileperonuas O. B., Tkauenko C. B.. - Boponex: BI'AY, 2016. - 150 c. - Tekcr:
anekTpoHHbId. // RuSpLAN: [caiiT]. - URL: https://e.lanbook.com/img/cover/book/181807.jpg (nara
obpamenust: 19.06.2025). - Pexxum nocTyma: 1mo moanmucke

4. MAKAPOBA H. A. Opranwueckas xumusi: yude6. mocoome / MAKAPOBA H. A.. -
Kpacnomap: KyoI'AY, 2017. - 226 c. - 978-5-00097-335-6. - Tekct: anekTpoHHbIit. // : [caitt]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?1d=5107 (mara oOpamenus: 08.09.2025). - Pexum
JOCTyTa: 1O TMOAMKICKE

8.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «IHTepHET», K KOTOPBIM 00ecnednBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.
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Pecypcor « Unmeprnem»
1. https://elib.kubsau.ru/MegaPro/web - DnekrponHast OubIuoTexa
2. https://edu.kubsau.ru/ - O6pa3zoBarenbupiii mopran Kyol'AY

8.3. [IporpammHoe oGecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE
NudopmalimoHHble TEXHOJIOTHH, UCIIONb3yEMbIe MPHU OCYIIECTBICHUH 00pa30BaTeIbHOTO IMpoliecca

M0 TUCIUIUINHE MO3BOJISIOT:

— o0ecreunTh B3aUMOJICICTBHE MEXIy YYaCTHHKaMH OOpa30BaTENbHOIrO Mpolecca, 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 Iporecc 00pa3zoBaHMsl MMyTEM BU3yaIU3allMU U3ydaeMol HH(GOpPMAIIUH OCPEACTBOM
WCIIOJIB30BAHUS MTPE3CHTAIHNH, YICOHBIX (DUITBMOB;

— KOHTPOJIMPOBATh PE3YyNbTaThl 00YUYEHHsI HA OCHOBE KOMITbIOTEPHOTO TECTUPOBAHUSI.

[lepeueHb TUIIEH3MOHHOTO IPOTPAMMHOTO 00ECIICUEeHNUS:

1 Microsoft Windows - oneparimonHas 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 6ubnuoreka eLibrary - yauBepcanbHasi, https://elibrary.ru/

Hoctyn k ceru MHTepHeT, NOCTYNm B 3JEKTPOHHYIO HH(DOPMALMOHHO-00pa30BaTENbHYIO Cpery
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

JlaGoparopus

132300
bapomerp-anepouns BAM14-1 - 1 mt.
Becs! anexkrponnsie nadoparopusie SHIMADZU - 1 mrt.
Bemanka - 1 mr.
Bemanka 132 - 1 mr.
BormsokHoi mkagd-1 132 - 1 it
BormspkHo# mkagd-2 132 - 1 it
Jocka knaccHasg 132 - 1 mr.
JlaGoparopHsiii cron-1 132 - 1 mr.
JlaGoparopHslii cTon-2 132 - 1 mr.
JlaGoparopHslii cTon-3 132 - 1 mr.
JlaGoparopHslii cron-4 132 - 1 mr.
JlaGoparopHslii cTon-5 132 - 1 mr.
JlaGoparopHslii cTon-6 132 - 1 mr.
[Tapra - 13 wr.
Cron noj cymmiibHbIN mKkad - 1 mT.
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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 .
Breitsoknoit mkad-1 231 - 1 mT.
BriTsoknoit mkad-2 231 - 1 mT.
Hocka-knaccHas 231 - 1 mT.
HaBecHol cymuabHbIN CTEIIaX sl TOCYAbl - 2 IIT.
[Tapra - 1 mr.
Cron-naboparopusriii-1 231 - 1 m.
Cron-nabopartopHsiii-2 231 - 1 m.
Cron-nabopartopHsriii-3 231 - 1 m.
Cron-moiika 231 - 1 .
Cron-mucbmenHbI-1 231 - 1 mT.
Cron-mucbMeHHbIN-2 231 - 1 mT.
Cron-mucbMeHHbIN-3 231 - 1 mT.
Cron-mucbmeHHbIn-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.
BriTsoknoit mkad-2 232 - 1 mT.
no3arop mexad. BIOHIT 1-kan. 100-1000mxkd1 - 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.
ITucemennsiit cron-1 232 - 1 mT.
ITucemennsiit cron-2 232 - 1 mT.
ITucemennsiit cron-3 232 - 1 mT.
Cron-moiika 232 - 1 mr.
[lxad mxuHCOBBINA-1 232 - 1 mT.
[lxad mxuHCOBBINA-2 232 - 1 mT.
[lxad mxuHCOBBINA-3 232 - 1 mT.
[lxad mxuHCOBBIN-4 232 - 1 mT.
OnekTporunTka 232 - 1 mrT.

233300
Becwl Shinko HTR-220CE (220r/0.0001r) - 1 .
BECHI SJICKTPOHHBIC - | TIT.
Brisoknoit 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.
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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 mr.
[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 .
OnekTporunTka 233 - 1 mrT.

234300
Bemanka 234 - 1 mr.
Brisoknoit mkad-1 234 - 1 mT.
BriTsoknoit mkad-2 234 - 1 mT.
Hocka knaccHas 234 - 1 mr.
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.
Hocka 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.
JlaGopatopusrii cron-5 130a - 1 mT.
[Tapra - 2 mr.
Cron moiika 130a - 1 .
neHTpudyra ¢ poTropom - 1 mir.
OnekrporunTka 130a - 1 mT.

139300
aBTocaMIuiep (MPUCTaBKa K aHAJU3aTOPY) C AMEKTPOAOM - | ImT.
aHaJU3aTop BOJBTaMIIEpoM. JKoTecT-BA-0a30BbIi - 1 mIT.
bunuctunnsatop bC 6e3 610ka ynpasieHus - 1 mrT.
Becel HR-200 - 1 mT.
Becwsr BK-3000 (3000r/0,051) maboparopssie - 1 mrT.
Becol BJIT-510-1T - 1 mT.
Becwr maboparopusie MACCA BK-1500.1 - 1 m.
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BECHI DJICKTPOHHBIC - | IT.

Bemanka - 1 mr.

rups 200 r - 1 wt.

natauk Moaymns EM-04 (Zn Cd Pb Cu) - 1 mT.

Hocka knaccHas 139 - 1 mr.

KOHIYKTOMETp - | IT.

Konmykromerp Oxcnept-002-2-6-n  (maruuk  naboparopusid)(UII, matunk  YOII-I1-C)
(OxoHMKCOKCTIEPT),Kabenb ajist mpoBenenus mosepku bIT, MII, PO, ¢ moBepkoii - 1 mT.

MarHuTHas memanka YMM (5B k mpu6. Dxcnepr) - 1 mT.

MenpHUIa JaboparopHas JI3M - 1 mT.

Mmenpauna JI3M - 1 mr.

HoyTt6yk Lenovo B50-80G - 1 mr.

[Tapra - 13 mrT.

[Tnutka snektpudeckas 139 - 1 mr.

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 Hatekarens (s 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 maboparopusiid 139-2 - 1 mT.

cron maboparopusiid 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 "Dkenepr-003" - 1 mt.

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

Lentpudyra 139 - 1 mr.

[lIxad BeITSHKHON 139 - 1 T

[IITaTuB ¢ skpaHoM - 1 T

sKkpaH Ha TpeHore Screen Media 153x203 - 1 mT.

anekrporeds SNOL 30/1100 - 1 m.

JlexuMOHHBIN 3a11
412300
akyctuueckas cucrema JBL Control 25, ALTO Mistral 900 - 1 mT.
Hocka yueOnast 412 - 1 mr.
Kadenpa 412 - 1 mr.
JlaGopaTopHBIii CTOM 17151 IEMOHCTPAIIMH OTBITOB - 1 MIT.
HOyTOYK Lenovo Z570A 13-2350/4gb/520gb/dvdrw/15.6/gt630m - 1 mT.
Ob6mnyuarenb-penupkyasTop Bo3ayxa 600 - 1 mr.
[Ipoexrop Epson EB-X06 - 1 wT.
Ckawmelika 3-mecTHas - 52 mIT.
Crmut-cucremMa HanonbHO-ioTonouHas Quattroclima QV-136FE/QN-I36UE - 1 mt.
Croun 3-mecTHBIN - 48 mT.
TpuOyna noxsiaguuka - 1 mr.
9KpaH ¢ anekrponpuBonoM Lumien Master Control 274x366 Matte White FiberGlass - 1 mT.

9. Metoanuyeckue yKa3aHus 10 OCBOCHUIO JUCUMILIMHBI (MOLYJIs1)

VYyebHas paboTa MO HAMPABICHUIO MOATOTOBKU OCYIIECTBISICTCS B ()OpME KOHTAKTHOW PabOTHI C
MpenojaBaTeieM, CaMOCTOATEIbHOH paboThl OOydaromierocsi, TEKyIIeH W IPOMEKYyTOYHOU
arTecTalui, HHBIX (popMax, MpeasiaraéMbIX YHUBEPCUTETOM. YUeOHBIH MaTepua JUCIUILTNHBI
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CTPYKTypUPOBaH H €TI0 W3y4YCHHE MPOU3BOJUTCS B TEMAaTHYECKOH IOCIEI0BaTEILHOCTH.
ConepxaHne METOINMYECKMX YyKa3aHHWH JOJDKHO COOTBETCTBOBaTh TpeOoBaHMsM DenepaibHOTO
TOCYIapCTBEHHOTO 00pa30BaTelIbHOTO CTAaHAApTa M Y4YEOHBIX NPOTPaMM 10 JHCHIUIUIAHE.
CamocrosTenbHass paboTa CTYISHTOB MOXKET OBITh BBINIOJHEHA C TIOMOIIBI0 MaTepHAJIOB,
pa3MeIeHHBIX Ha mopTae noaaepxku Moodl.

10. MeTonn4yeckue peKOMEeHIAMUM 110 OCBOCHUIO TUCUMIIJIMHBI (MOLYJIs1)
HucuumnHa "Heorpanudeckass U opraHuyeckas XUMHs'" BEIETCS B COTTBETCTBUM C KAJICHAAPHBIM

y4eOHBIM IJIAHOM M pacIUCaHUEM 3aHATUH M0 HenensiM. TeMbl MpoBeIeHus 3aHITHI ONPEIeIsIIOTCS
TEMaTHYECKHUM IIJIaHOM padoyeil mporpaMmbl AUCIUILITUHBL.
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