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

@aKynbTeT arpOHOMHUHU U 3KOJIOTUH
XUMHUU

YTBEPXJIEHO

Hexan
Makapenko A.A.
Ceptngukar.  2a00000b2f5dald2d64ad1c32a00020000002f
Bnanenel;. MaxapeHko Anecan) \p AnieKceesiy HpOTOKO.H oT 2 8 X 04 . 202 5 Ng 1 9

DeficTeurenen ot 01-12-2021 no 24-05-2026

CBEJIEHVIA O CEPTVI®VIKATE 31

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI (MO YJIS)
XUMUA
«HEOPTAHHYECKASA U OPTAHUYECKASA XUMUSA»

VYpoBeHb BhIciIero o0pa3oBanus: OakansaBpuar

Hanpasnenue noarorosku: 35.03.04 ArpoHomMust

HanpasnenHocts (poduiib)noAroToBKy: TEXHOIOTUU MPOU3BOICTBA MPOAYKIIUN PACTEHUEBOACTBA

KBanudukanus (creneHb) BbITyCKHUKA: OaKaiaBp
®opMbl 00y4eHUsI: OYHAsI, 3a04HAs
I'on Habopa (mpuema Ha oOydenue): 2025

Cpoxk nosy4eHus: 00pa3oBaHMs: Ounas ¢popma oOyuenus — 4 rona
3aounas popma oOyueHus — 4 roga 8 mecsa(-eB)

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

Crapmii npenogasarens, kapenpa xumun Maxkaposa H.A.
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
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (Tipu HATTMYWUN)
opras
1 [Ipencenarens boiiko E.C. CommmacoBano | 24.04.2025, Ne
METOINYECKOUN 14
KOMHCCHH/COBET
a
2 PykoBoguTens KazakoBa B.B. Cornacoano | 28.04.2025, Ne
00pasoBareIbHO 19
W IpOrpamMMBbl
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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

OIIK-1.2/3u2
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OIIK-1.2/3u3
Ymems:

OIIK-1.2/¥m1 IloHnmMaHMe OCHOBHBIX 3aKOHOB M NPUHIUIIOB MAaTEeMAaTHYECKUX U
€CTECTBEHHBIX HayK M UX IPUMEHEHUE B arPOHOMMH.

Braoems:

OIIK-1.2/HBl Bmageer HaBpIKaMH CHOJB30BAHUAS 3HAHWSA OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKUX M €CTECTBEHHBIX HAYK IS PEIICHUS CTaHIaPTHBIX 33]1a4 B arpOHOMUU

OIIK-1.3 Tlpumenser uWHPOPMAIMOHHO- KOMMYHHUKAIIMOHHBIE TEXHOJOTHH B PEIICHUU
TUIOBBIX 3a7[a4 B 00JIACTH arpOHOMHHU

3name:

OIIK-1.3/311 3HaeTr MeTONMKY TpUMEHEHUs WH(OOPMAIIMOHHO- KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHUH TUIOBBIX 33/1a4 B 00J1aCTH arpOHOMUU

Ymems:

OIIK-1.3/¥Ym1 HMmeer HaBBHIKM HpUMEHEHHS HH(POPMALMOHHO- KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PELICHUHU TUIIOBBIX 33]a4 B 001aCTH arpOHOMHH

Braoems:

OIIK-1.3/HB1 Bnaneer HaBbIKaMy MPUMEHEHHS WH(POPMAITMOHHO- KOMMYHHUKAIIMOHHBIX
TEXHOJIOTU B PEIIEHUH TUIOBBIX 33/1a4 B 00J1aCTH arpOHOMUU

3. Mecto aucuumimabl B cTpykrype OII

JucuumuimHa (Monynb) «Heopranmdeckas W opraHudeckas XMMHUS» OTHOCHUTCS K 00s3aTeIbHOM
yacTu 00pa3oBaTebHOM MporpaMmbl U u3ydaercss B cemectpe(ax): Ounas ¢opma oOydenus - 1,
3aounas Gopma oOyueHus - 1.

B mpomecce wu3ydeHHs OUCHMIUIMHBI CTYIEHT TOTOBHTCS K pEIICHHIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHeix @OI'OC BO wu  obOpasoBarenbHOM
MPOTPaMMOil.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

Ounas ghopma obyuenus
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5. Conepxanue 1M CUUILTAHBI (MOYJIS)

5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAIOTCSI)

Ounas popma ooyuenus

HaumenoBanue pazaena, TeMbl

Bcero

BneayauTopHas kOHTaKkTHas
pabora

JlaboparopHbie 3aHATUS

JlexuMoHHBIE 3aHATHSA

CamocrosiTenpHas paboTa

[Lmanupyemblie pe3ynbrarhbl
00y4eHHsI, COOTHECEHHBIE C
pe3yJbBTartaMyi OCBOEHUsL

IPOrPaMMBbI

Pa3gen 1. OcHOBHBIE 3aKOHBI U
MOHATHA XMMHUH.

Tema 1.1. OCHOBHBIE 3aKOHBI U
HOHATHUSA XAMHH.

OIIK-1.1
OIIK-1.2

Pa3gen 2. CoBpemeHHbIE
MpeacTaBJIeHUs 0 CTPOCHUH
aTomMa, NMepruoANYecKOM 3aKOHe
.. MenaeneeBa u
XHMHYECKOH CBS3H.

14

Tema 2.1. CoBpeMeHHbIE
IIPEJICTABIEHUS O CTPOCHUH
aToma, NEPUONYECKOM 3aKOHE
J.W. MeHnieneeBa 1 XUMUYECKOU
CBSI3H.

14

OIIK-1.2

Pasnen 3. PacTBopsbl, ux
cBoicTBA. THUNBI CHIBHBIX U
€J120bIX JJIEKTPOJINTOB, BO/AA
KaK ¢J1a0bIi 3J1eKTPOJINT,
HOHHOE NPOU3Be/IeHNe BOABI,
BOAOPOAHBIN U TMIPOKCUIBHBIN
NO0Ka3aTe/J I PacTBOPOB,
OydepHbIe paCTBOPHI.

10

Tema 3.1. PacTBOpBI, X CBONCTBA.
Tunbl CUITBHBIX U CITA0BIX
ANIEKTPOJIUTOB, BOJA KaK CIIAObIi
ANIEKTPOJIUT, IOHHOE
MIPOM3BE/ICHUE BOJIbI, BOJOPOIHBIH
Y TUAPOKCUIIBHBIN MOKa3aTenu
pacTBOpoB, Oy(epHbIEe paCTBOPHI.

10

OIIK-1.1
OIIK-1.2
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Pasnen 4. Xumusi p-371€eMeHTOB,
ux coefuHeHuil. [Ipumenenne B
NMPOMBILLIEHHOCTH U CeJIbCKOM
X035l CTBE.

11

Tema 4.1. Xumus p-31€MEHTOB, UX
coenuHenuii. [IpuMeHnenue B
IIPOMBIIIIEHHOCTH U CEJILCKOM
XO03sIICTBE

11

OIIK-1.1
OIIK-1.2

Pa3gen 5. Xumusa MeTajLiioB.

Oco0eHHOCTH CBOICTB S-, p-,

d-MeTa/L10B M IPpUMEHEHNE B
CeJIbCKOM X035 CTBE.

11

Tema 5.1. XuMusa MeTaJlJIOB.
Oco0OeHHOCTH CBOMCTB s-, p-,
d-MeTanioB u mpuMEeHEHHE B
CEJIBLCKOM X03SHCTBE

11

OIIK-1.1
OIIK-1.2

Pasnen 6. YriieBonoponsl,
CTpPOeHHUe, KiIaccupurkanusi,
¢u3uKo-xuMHUYEeCKHEe CBOMCTBA,
NpUMeHEeHHue.

11

Tema 6.1. YreBogopoas!,
CTpO€HHE, KJIacCHu(puKanus,
(U3UKO-XUMUYECKUE CBOWCTBA,
pUMEHEHHE

11

OIIK-1.1
OIIK-1.2

Pasnen 7. Xumus
KHCJIOPOACOoaepxKaLe
OPraHMYeCKUX COeHHEHHUH.

14

Tema 7.1. Xumus
KHCJIOPOZICOJEPIKAIIINE
OPraHNYeCKUX COCTUHCHUHN

14

OIIK-1.1
OIIK-1.2

Pa3agen 8. Mono-, 1u-, u
noaucaxapuabl. CTpoenue,
CBOMCTBA M OMOJIOTHYECKas
poOJib.

11

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

11

OIIK-1.1
OIIK-1.2

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

Tema 9.1. AMuHbDI,
AMHHOKHUCIIOTBI, OCJIKH, X
CTPOCHHE, CBONCTBA

OIIK-1.1
OIIK-1.2
OIIK-1.3

Pasznea 10. I'erepouukiandeckue
coenquHeHusi. HykieunoBbie
KHCJIO0ThI, 00JI0THYecKAasl POJib.

10

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

10

OIIK-1.1
OIIK-1.2
OIIK-1.3

Paznea 11. [IpomeskyTounas
arrecTanus

Tema 11.1. 3auer

OIIK-1.1
OIIK-1.2
OIIK-1.3

Hroro

108

34

20

53
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3aounas gpopma obyuenus

HaumenoBanue pazaena, TeMbl

Bcero

BueaynutopHas koHTakTHas

pabora

JlaGoparopHbie 3aHITHS

JlexMoHHbIE 3aHATUA

00y4eHHUsI, COOTHECEHHBIE C
pe3yJbTaraMu OCBOEHUs

[Inanupyemsblie pe3yabTaThbl
MIPOrpPaMMBbI

Pa3nen 1. OcHOBHBIE 3aKOHBI U
MOHATHA XUMHH.

[y

0

— | CamocTosTeNnbHAS paboTa

<

Tema 1.1. OcHOBHBIE 3aKOHBI U
IMOHSTUSA XUMUM.

—_
o

o
=
o

OIIK-1.2

Pa3znen 2. CoBpeMeHHBIE
NMpeacTaBJIeHusi 0 CTPOEHUH
aToMa, NMepuoaIHYeCcKoM 3aK0He
JI.LA. MenaeiaeeBa u
XHMHYECKOH CBSI3U.

10

10

Tema 2.1. CoBpeMeHHBIE
MIPEICTABJICHHS O CTPOCHUH
aToMma, IepUOANIECKOM 3aKOHE
J.W. MeHnaeneeBa 1 XMMHY€CKOU
CBSI3H.

10

10

OIIK-1.2

Pasznea 3. PacTBopbl, UX
cBoiicTBa. TUNBI CHIIBLHBIX U
¢JIa0bIX JIEKTPOJIUTOB, BOJA
KaK ¢J1a0bIi JIEKTPOJIUT,
HOHHOE NMPOou3Be/leHue BOAbI,
BOJOPOJAHBIN M THAPOKCHIbHBIN
NoKa3aTe/u pacTBOPOB,
Oy(depHbIe pacTBOpPBLI.

10

10

Tema 3.1. PacTBOpBI, X CBOMCTBA.
TUMbI CUIIBHBIX U CIIa0BIX
AIIEKTPOJIUTOB, BOJA KakK CJa0bIii
AIIEKTPOJUT, HOHHOE
MIPOU3BENIEHUE BOJbI, BOJOPOIHBIN
Y TUJIPOKCUIIBHBIN TTOKa3aTean
pacTBOpoB, Oy epHbIE paCTBOPHI.

10

10

OIIK-1.1
OIIK-1.2

Pasznen 4. Xumus p-3j1eMeHTOB,
ux coequHeHuii. [IppumeHenne B
NMPOMBIILIEHHOCTH M CeJIbCKOM
X037licTBE.

13

10

Tema 4.1. Xumus p-31eMEHTOB, UX
coequHenuil. [Ipumenenue B
MTPOMBITIUICHHOCTH U CEJTbCKOM
XO3SIUCTBE

13

10

OIIK-1.1
OIIK-1.2

Paznen 5. XuMusi MeTaJ1jI0B.

Oco0eHHoCTH CBOMCTB $-, P-,

d-MeTa/I0B M IPpUMeEHEeHNe B
CeJIbCKOM X03MiiCTBe.

10

10
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Tema 5.1. XuMusa MeTaJlJIOB.
Oco0OeHHOCTH CBOMCTB §-, p-,
d-MeTasnioB u MpuMEHEHHE B
CEJIBLCKOM X03SHCTBE

10

10

Pa3ges 6. Yriesonoponsl,
CTpPOeHHue, KiIaccupurkanusi,
¢u3uKo-xuMHYECKHE CBOMCTBA,
NpUMeHEeHHue.

10

10

Tema 6.1. YreBogoponsl,
CTpoeHUe, Ki1accu(uKaIus,
(U3UKO-XUMUYECKUE CBOWCTBA,
MIPUMEHEHUE

10

10

OIIK-1.1
OIIK-1.2

Pasnen 7. Xumus
KHCJIOPOACOoaepKaLme
OPraHMYeCcKUX COeIHHEHHUH.

13

10

Tema 7.1. Xumus
KHCJIOPOICOJEPIKAIIINE
OPraHNYeCKUX COCTUHCHUHN

13

10

OIIK-1.1
OIIK-1.2

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

10

10

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

10

10

OIIK-1.1
OIIK-1.2

Pa3znen 9. AMuHBI,
aMHHOKHCJIOTBI, 0eJIKH, HX
CTPOeHHUe, CBOIiCTBA.

10

10

Tema 9.1. AMuHSDI,
AMHHOKHUCIIOTBI, OCJIKH, X
CTpPOEHHUE, CBOMCTBA

10

10

OIIK-1.1
OIIK-1.2
OIIK-1.3

Pasznea 10. I'erepouukianveckue
coenquHeHusi. Hykieunosbie
KHCJIO0ThI, 0M0JI0OTHYeCcKasl POJib.

11

11

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

11

11

OIIK-1.1
OIIK-1.2
OIIK-1.3

Paznea 11. [IpomeskyTounas
arrecTanus

Tema 11.1. 3auer

OIIK-1.1
OIIK-1.2
OIIK-1.3

Hroro

108

101

5.2. Conep:xkanue pa3aesioB, TeM IMCUUILIAH

Pazoen 1. Ocnognble 3aKOHbL U ROHAMUA XUMUU.
(Ounan: Jlabopamopuvie 3anamua - 24.; Camocmoamenvnasa padooma - 4u.; 3aounan:
Camocmoamenvhnan pavoma - 10u.)

Tema 1.1. OcHoHbIEe 3aKOHBL U NOHAMUSL XUMULU.
(Ounas: Jlabopamophvie 3anamus - 24.; Camocmosmenvuas padoma - 4u.; 3aounas:
Camocmosmenvuas paboma - 10y.)

TTonrorosneno B cucteme 1C:Yuusepcurer (000005873) Crpanuria 9 u3 32



1.1 OcHOBHBIE NOHSATHS XUMUHU (XUMUYECKOE BEILIECTBO, aTOM, MOJIEKYJIa, HOHbI, KATUOHBI, AHHUOHBI,
BAJICHTHOCTb, CTETICHb OKMCJICHUS, KOJIMYECTBO BEIIECTBA, MOJIb).

1.2 CrexeoMeTpuueCKHE 3aKOHbl XUMUH:

3aKOH COXPAaHEHHSI MacChl BEIIECTBA; 3aKOH MOCTOSIHCTBA COCTaBa XUMUUYECKUX COCIMHEHHM; 3aKOH
SKBUBAJICHTOB; 3aKOH KpaTHBIX OTHOLIECHUH; 3aKoHkbI [ eii-Jltoccaka u ABorajpo.

1.3 BaxHeiiue Ki1accbl HEOPraHUYECKUX BELLIECTB.

1.4. Heopranuueckass XuMuUsl U arpOHOMHMSI.

Pa3zoen 2. Coepemennsie npedcmasnenus 0 cmpoeHuu amoma, nepuoouyeckom zakone  /I.HU.
Menoeneesa u xumuueckoil cea3u.

(Ounaa: Jlabopamopuvie 3anamusn - 44.; Jlekyuonnwvie 3anamusa - 4u.; CamocmosamenvHnasn
paooma - 6u.; 3aounan: Camocmoamenvnas pavoma - 10u.)

Tema 2.1. Cospemennvie npeocmagieHuss 0 CMpOEHUU amoma, nepuoouveckom 3axoue J[.H.
Menoeneesa u xumuyeckoii ceA3u.
(Ounas: Jlabopamopnwie 3anamus - 44.; Jlekyuonnvie 3anamus - 4u.; Camocmosamenvhas paboma -
6u.,; 3aounasn: Camocmoamenvuas paboma - 104.)
2.1 CoBpeMeHHbIE NIPEACTABIEHUS O CTPOEHUH aTOMa
2.1.1 KBaHTOBO-M€XaHUYECKUE MIPEICTABIECHNS O CTPOCHUH aTOMa;
2.1.2 Ilopsimok 3amoiaHEHus JIEKTPOHAMU JHEPreTUYECKUX YPOBHEH M IOAYPOBHEH B
MHOTORJIEKTPOHHBIX 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 Ilepuoguueckuil 3akoH W mepuoauudeckas cucrema siaemeHtoB JI. M. MenneneeBa, kak
KJ1acCU(UKAIUS aTOMOB IO CTPOSHHIO IEKTPOHHBIX 000JI0YEK;
2.2.2 CrpyKTypa NEpHOAMYECKOW CHUCTEMBbl SJIEMEHTOB. M3MeHEeHuEe CBONCTB AJIEMEHTOB M HX
COECIMHEHMH B IEpUOAaX U MOArpynnax.
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 ['miecnu;
2.3.4. VloHHas CB3b, CBOMCTBA COCUHCHHUM C MOHHBIM THUIIOM CBSI3H;
2.3.5 Meranueckas CBs3b, €€ 0COOCHHOCTH;
2.3.6 BogoponHas cBsI3b Kak BHJ HeCTIEHU(UIECKUX B3aUMOICHCTBHIA;
2.4 Kommuiekcusie coequnenus (KC), ctpoenue u cBoiicTBa
2.4.1 CocraB u xummueckas cBs3b B KC, ux knaccuukanuss 1 HOMEHKIIATypa;
2.4.2 KC B pacTBopax, KOHCTaHThl YCTOWYMBOCTH M HECTOWKOCTH; (DAaKTOPBHI, BIUSIONIME HA
ycroitunBocth KC B pacTBOpax;
2.4.3 Cnoco6s! nomyuenust KC, u ux cBoiicTBa u 3Ha4CHUE.

Pa3zoen 3. Pacmeopuwt, ux ceoiicmea. Tunwvl cuivHbIX U C1a0bIX I1EKMPOIUNOB, 8004 KAK C1A0bLIL
INEKMPOoAUmM, UOHHOE NPOU3BEOCHUE B600bl, 6000POOHBLI U 2UOPOKCUIbHBLI NOKaA3amenu
pacmeopos, dyghepnvie pacmeopul.

(Ounaa: Jlabopamopuvie 3anamusn - 24.; Jlekyuonunwvie 3anamusa - 24.; CamocmosamenvHasn
paooma - 6u.; 3aounan: Camocmoamenvnas pavoma - 10u.)

Tema 3.1. Pacmeopuvl, ux ceoticmea. Tunvl CunibHviX U C1adbIX 31EKMPOIUMO8, 600a KAK Caadwvlll
NEeKMPONUM, UOHHOE NPOU3BedeHUe 800bl, B000POOHDIL U 2UOPOKCUTILHBILL NHOKA3AMeNU pacmeopos,
Oyeprnvie pacmeopbi.

(Ounas: Jlabopamopuvwie 3anamus - 24.; Jlekyuonnwle 3anamus - 2u.; Camocmosmenvuas paboma -
6u.,; 3aounasn: Camocmoamenvuas paboma - 10u.)
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3.1 Bogna. PactBopb!

3.1.1 Bona. Ponp Bompl kak pactBoputelns. PacTBopsl B KUBOW mpupoae, ux poib. IIpobiemsr
OpOILEHUS U BOAOIIOATOTOBKY;

3.1.2 ®usnyeckas ¥ XuMU4eCKasi TEOpUH pacTBOpoB. COBpeMEHHBIE IPEICTABICHUS O paCTBOPAx;
3.1.3 KonueHTparius pacTBOPOB M CIIOCOOBI €€ BBIPa)KEHHUSL.

3.2. PacTBOpBI 31EKTPOIUTOB, UX CBOMCTBA

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

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

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

3.2.5 HoHHoe mnpou3BeACHHE BOIbl, BOJOPOIHBIM M THUAPOKCUIBHBINA I0Ka3aTeld pacTBOPOB,
crocoObl H3MEPEHUs BOAOPOIHOTO TTOKA3aTEeIs;

3.2.6 by(depHbie pacTBOpBI, MEXaHU3M UX JICHCTBUS;

3.2.7 I'maponu3 comnel, TUIIBI THAPOIIN3A.

Pa3zoen 4. Xumusa p-anemenmos, ux coeounenuil. Ilpumenenue ¢ npomvluiieHHOCMU U CE1bCKOM
Xxozaicmee.

(Baounaa: Jlabopamopuvie 3anamun - 2u.; Jlekyuonnwvie 3anamua - Iu.; Camocmoamenvnasn
paboma - 104.; Ounan: Jlabopamopuvie 3anamus - 44.; Jlekyuonnwvie 3anamusa - 2u4.;
Camocmosamenvnan padoma - 54.)

Tema 4.1. Xumus p-snemenmos, ux coeounenuti. Ilpumenenue 6 NPOMbIULIEHHOCMU U CETbCKOM
xozsaucmee

(3aounas: Jlabopamopmuvie sanamus - 2u.; Jlekyuounvie 3zanamus - Iu.;, CamocmosmenvHas
paboma - 10u.; Qunas: Jlabopamopmuwvie 3aumsmus - 4u.; Jlekyuounvie s3anamus - 24.;
CamocmosmenvHas paboma - 5u.)
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4.1 Dnementsl VII-A noarpynmnsl. ['anoreHsi.

4.1.1 OOmas XapakTepUCTHUKa TaJOT€HOB, HMX PpaCIpPOCTPAaHEHHOCTb, (UIUUYECKHE CBOWCTBA.
ITomyyeHue rajoreHos.

4.1.2. Xumus gropa. PTopoBOIOPO, INIABUKOBAS KUCIOTA

4.1.3. X70p, ero puznyeckue U XUMUIECKHE CBOMCTBA. XJIOPOBOJIOPO/I, CONSHAS KUCIIOTA.

4.1.4 Okcupbl XJIOpa ¥ COOTBETCTBYIOIINE UM KUCIIOTBI. XJIOPOCOAEPKAIIUE COJIA KaK MECTUIUIBI U
yn0OpeHHs, NX 3HaUYCHHE U PUMEHEHHE.

4.1.5 Yoz ero OKUCIUTEIbHO-BOCCTa-HOBUTEIBHBIE CBOMCTBA. M0 KaK MHKPOAIIEMEHT.

4.2 Onementsl VI-A noarpynnsl. XaibKOT€HbI

4.2.1 OOmas XapaKTepHCTUKAa XaJbKOI'€HOB, MX pPACIPOCTPAaHEHHOCTh W  OCHOBHBIC
(U3NKO-XUMHUYECKHE CBOWCTBA.

4.2.2. Xumus kuciopona. AIIOTpoIHble BUAou3MeHeHus. llepokcua Bomopoaa Kak KaTanau3aTrop
OMOXUMHUYECKHUX TPOIECCOB.

4.2.3 Cepa, cynbduasl, TOIUcynbGOuIbl.

4.2.4 Oxcunst cepsl (IV), (VI). Cepuucras kuciora B BOJHBIX pacTBopax, cyiabpurbl. CepHas
KHCJIOTa, €€ MOyuYeHHe, CBOUCTBA, CyIb(aThl.

4.2.5. Cepa xak OuoreHHsblIi anemenT. Cepycoaepikaiiye yaoopeHus.

4.3 DnemeHThI V-A nOATpYIIIBI

4.3.1 OO01mas xapakTepuCcTUKa 3JIEMEHTOB V-A TOATPYMIIbI, ©X OCOOCHHOCTH.

4.3.2. A30T, ero XUMHUYECKHE CBOHCTBA. AMMHAK, CHHTE3, (PU3MKO-XUMUYEeCKue cBoiicTBa. Comm
aMMOHHSI.

4.3.3 Oxcuppl a30Ta, UX GpU3NUECKUE U XUMUYECKUE CBOICTRA.

4.3.4 A3oTHas KUCIOTa, OKUCIUTEIbHbBIE CBOMCTBA, HUTPATHI.

4.3.5 A3oTHcTas KUCJIOTa, HUTPUTHI.

4.3.6 Anmnorponnsie Mmonudukanuu pochopa. Oxecuast pocdopa. Kucnopoansie kuciaots! pocdopa,
ux comu. 4.3.7. A3otubie u pochopHbie ynoOpeHus.

4.3.7 MblbsiK, €ro COCAUHEHUS, UX TOKCUYHOCTh U IPUMEHEHUE B CEJILCKOM XO35IHCTBE.

4.4 p - Onements! [V-A noarpynnsi.

4.4.1 Yrnepon kak OuoreHHbI smemeHT. CBOMCTBa yriepoga u ero coenuHeHuid. CoequMHEHUs
yIJIEPOAA, UX POJIb B XPAaHEHUH CEIbCKOXO3HCTBEHHON IPOAYKLINH.

4.4.2 CpoiicTBa KpeMHHUs U €ro coequHeHni. KpemHmii kak mo4Bo0oOpa3yIonii HIEMEHT.

Pazoen 5. Xumun memannos. Ocobennocmu ceoiicmeé s-, p-, d-memannoe u npumeneHue 6
cellbCcKom xo3aiicmee.

(Ounan: Jlabopamopnvie 3auamun - 4u.; Jlekyuonnwvie 3anamusn - 2u.; Camocmosamenvnas
paooma - 5u.; 3aounaa: Camocmoamenvnuan paboma - 10u.)

Tema 5.1. Xumus memannos. OcobenHocmu c80UCm8 S-, p-, d-memanios u npuMeHeHue 8 CelbCKOM
xozsaucmee

(Ounas: Jlabopamopuvie 3anamus - 4u.; Jlekyuonnwle 3anamus - 2u.; Camocmosmenvuas paboma -
Su.; 3aounasn: Camocmosamenvrnasn paboma - 10u.)
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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,
npumeHeHue.

(Ounan: Jlabopamopnvie 3anamun - 4u.; Jlekyuonnwvie 3anamusn - 2u.; Camocmosamenvnas
paooma - 5u.; 3aounaa: Camocmoamenvuan paboma - 10u.)

Tema 6.1. Yeneso0opoowi, cmpoenue, knaccuguxayus, puzuko-xumuieckue ceolucmad, npumMeHeHue
(Ounas: Jlabopamopnvie 3anamus - 4u.; Jlekyuonnwle 3anamus - 2u.; Camocmosmenvuas paboma -
Su.; 3aounasn: Camocmosamenvrnasn paboma - 10u.)

6.1.IIpenmet u 3amaun opranndeckoil xumuu. Teopust ctpoenus A.M. byTiepoBa u cieacTBust U3
Hee;

6.2 [IpenenbHbIe yIiIeBOmOpoabl (aakaHbl). OU3NKO-XUMHUECKHUE CBOWCTBA. Peakiuu paJuKaibHOTO
3aMeIeHUs B aJIKaHaX;

6.2 HemnpenenbHble yrneBoaopoabl. Peakiiuu, MpOTEKAOIIME MO MEXaHWU3MY JJICKTPO(HIBHOTO
npucoenuHeHus. Peaknuu ruaporanorennpoBanus. [IpaBuino MapkoBHUKOBA, IEPEKUCHBIN 3P deKT
Xapama. OOpa3oBaHu€e alleTUICHUO0B TEPMUHAILHBIMH aJTKHHAMU;

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

6.3 ApoMaTudeckue yriaeBoIopoab! (apeHbl)

6.3.1 Ilonsarue 06 apomarnunoctu. [IpaBuno Xrokkens;.

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

[IpumeHneHne yrieBogopoa0B B CEIbCKOM XO3SMCTBE.

Pazoen 7. Xumusa kucnopoocooepicaujue op2anuiecKux coeOuHeHuil.

(Baounasa: Jlabopamopuvie 3anamusa - 2u.; Jlekyuonnvie 3anamusa - Iu.; Camocmoamenvhuasn
paooma - 10u.; QOwunaa: Jlabopamopmuvie 3anamusa - 6u.; Jlekyuonnvie 3anamua - 24.;
Camocmoamenvhan paboma - 64.)
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Tema 7.1. Xumusa kuciopoocooepicawjue Op2aHuiecKux coeOuHeHul

(3aounasn: Jlabopamopmnvie 3awamus - 24.; Jlekyuouwvie 3awamus - Iu.; Camocmosmenvhas
paboma - 10u.; QOunasa: Jlabopamopuvie 3anamus - Ou.; Jlekyuouuvie 3ausmus - 2u.;
Camocmosmenvuas paboma - 64.)

7.1 T'mapokcuibHbIE COETUHEHNUS (CITUPTHI, (PEHOIBI)

7.1.1 Cnuptel. Knaccudukanus, HOMEHKIIaTypa U U30MEpHUs;

7.1.2 ®Ousuko-XxuMHYECKHE CBOMCTBA. KHCIOTHO-OCHOBHBIC M HYKJICO(DUIHHBIE CBOWCTBA CITHUPTOB.
Peaxmus srepudukanum;

7.1.3 MeTozbl OJTy4EHNUS;

7.2 deHombl

7.2.1 Knaccudukanus, HOMEHKIaTypa 1 u3omepus. [IpupoaHsie UCTOUHUKH M METOJbI MOTYUYCHHUS
(beHonos;

7.2.2 OU3UKO-XUMHUECKHE CBOMCTBA (DeHOJIOB. Peakiiny moIuKOHIEHCAIUY C Y9acTHEM (DEHOJIOB;
7.3 KapOoHUIbHBIE COSTMHEHUS (aTTbICTUIbI, KETOHBI)

7.3.1 Homenknarypa u uzomepus, (pu3n4eckre CBOMCTBA;

7.3.2 IlonyueHue anpJeruioB U KETOHOB;

7.3.3 KapOonusbHas rpyria, ee CTPOCHHE 1 XUMUYECKHE CBOMCTBA;

7.3.4 Peakuuu c yyaCTHMEM a-BOJOPOJA-HOTO aTOMa M KOHJEHCALMU. AJBJIOJIBHAS U KPOTOHOBAs
KOHJICHCAINH;

7.4 KapOOHOBBIE KUCIIOTHI

7.4.1 Knaccuduxanus, HOMEHKIATypa U U30MEpHS;

7.4.2 MeTozibl IOJTy4EHNUS;

7.4.5 ®uzuko-xuMuyeckue cBoiictBa. CioxHble 3(pHUpPHl KapOOHOBBIX KuCIOT; 7.4.6 XXupsel, ux
(U3NKO-XUMHUYECKHE CBOWCTBA U OMOJIOTHYECKAs POJIb.

Pazoen 8. Mono-, ou-, u nonucaxapuovi. Cmpoenue, ceolicmea u OUOIO2UYECKAA POTlb.
(Ounan: Jlabopamopnvie 3anamun - 4u.; Jlekyuonnwvie 3anamusn - 2u.; Camocmosamenvnas
paooma - 5u.; 3aounaa: Camocmoamenvnuas paboma - 10u.)

Tema 8.1. Mono-, ou-, u nonucaxapuowi. Cmpoenue, c6oticmea u buono2uieckas poib

(Ounas: Jlabopamopnwie 3anamus - 44.; Jlekyuonnvie 3anamus - 24.; Camocmosamenvhas paboma -
Su.; 3aounan: Camocmosamenvrasn paboma - 10u.)

8.1 MoHnocaxapu bt

8.1.1 PacnpocTtpanenne B mnpupone, OHoNOrHdeckas poidb W 0o0pa3oBaHHME B Ipoleccax
dorocuHTE3a;

8.1.2 Knaccuduxkarus, HOMEHKJIATypa;

8.1.3 TIonmyaneranbHblii THAPOKCUI U €ro ocoOble cBoicTBa. ITupano3nas u ¢ypano3Hass GOpMBI
MOHO3, TeHeTnueckue psasl. Gopmynsr Pumiepa u Xeyopca;

8.1.4 OU3NKO-XUMHUYECKHE CBOMCTBA MOHO3;

8.2 Jlu- u monucaxapuibl

8.2.1 BoccranaBnuBaollueé ¥ HEBOCCTAHABIMBAIOLIME Jucaxapuibl, MX cBoiicTBa. Caxaposa,
MaJIbT03a, JJaKT03a U 1[eJ1001034a;

8.2.2 Ionmo3sl (monmucaxapunasl). Kpaxman, unynud u rmkoreH. Llemmronosa (kieryarka). hupbl
KieTyaTku. DPU3NKO-XUMHUUYECKUE CBOMCTBA, 3HAYCHUE.

Pazoen 9. Amunvl, amunoxuciomsl, 6€1Ku, UX CMpPOEHUE, CEOIICMEA.
(Ounan: Jlabopamopnsie 3auamusn - 2u.; Jlekyuonnwvie 3anamusn - 2u.; Camocmosamenvnas
paooma - 5u.; 3aounaa: Camocmoamenvuan paboma - 10u.)

Tema 9.1. Amunsl, amunoKuciomol, O6EIKU, UX CMPOEHUE, CEOUCEA
(Ounas: Jlabopamopuvuie sauamus - 24.; Jlekyuonuvie 3auamust - 24.; Camocmosmenvras paboma -
Su.; 3aounasn: Camocmosamenvrasn paboma - 10u.)
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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.
(Ounaa: Jlabopamopuvie 3anamusn - 24.; Jlekyuonunwvie 3anamusa - 24.; CamocmosamenvHasn
paooma - 6u.; 3aounan: Camocmoamenvnan paooma - 11u.)

Tema 10.1. I'emepoyuknuueckue coeounenus. Hykneunogvie kuciomet, buonocuieckas poib

(Ounas: Jlabopamopnuvwie 3anamus - 24.; Jlekyuonnwle 3anamus - 2u.; Camocmosmenvuas paboma -
6u.,; 3aounas: Camocmoamenvrasn paboma - 11u.)

10.1 I'eTeporukiiMueckre COETMHEHNUS.

10.1.1 Knaccudukanus u apoMaTHIHOCTh T€TEPOIUKIIOB;.

10.1.2 Ilstuunenusie rereporukibl. DHU3MKO-XMMUYECKHE CBoWcTBa. [loHsiTHE O CTpoeHuHU
xJjiopoduiia u rema;

10.1.3 IlecTuuneHHbIE TETEPOLMKIIBI C OIHUM aToMOM a3zorta. [lupuaun u nupumuguH. OKCU- U
aMHUHOIIPOU3BOJAHbIEC TUPUMUINHA,

10.2 HykjieMHOBBIE KUCIIOTHI;

10.2.1 IlepBuunas ctpykrypa HK; 10.2.2 Hykneotuasl U HyKJI€O3U/IbI.
buonornueckoe 3nauenne HK. O6mas xapakrepuctuka JIHK u PHK. Ilonsatue o reHeTHmdeckoM
kome. Poxs JIHK u PHK B cuHTE3¢ OEIIKOB B KIIETKE.

Pazoen 11. Ilpomercymounan ammecmayus
(Baounan: Bueayoumopnas konmaxkmuas paooma - Iu.; Qunaa: Bueayoumopnasa Konmaxkmmuasn
paooma - 1u.)

Tema 11.1. 3auem
(3aounasn: Bueayoumopmnas xoumaxmuas paboma - 1y.; Ounas: BHeayoumopHas KOHMAKMHAL
paboma - 1u.)

[TpoBeneHne MpoMeKyTOUHOM aTTecTanuu B popme 3adera

6. OneHoYHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS
Pazoen 1. Ocnoenvle 3aKOHbL U NOHAMUA XUMUU.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. 30TOIBI OTHOTO U TOTO K€ AJIEMEHTa OTIIMYAIOTCS APYT OT Apyra
1) ynuciaoM HEHTPOHOB
2) YHCIIOM MMPOTOHOB
3) YUCIIOM DIIEKTPOHOB
4) 3apsiioM siapa
5) aToMHO# Maccoi

Pazoen 2. Coepemennvie npedcmasienus 0 cCmpoeHuu amoma, nepuoouveckom zaxkone  JI.H.
Menoeneeea u xumuueckoii ceasu.
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Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. DneMeHTy € AMeKTpOHHON (Qopmyroit aroma 1522522p63s23p3 cooTBeTCTBYET (Popmysia
BBICIIETO OKCHJIA:
190
23203
3502
4 3205
Pa3zoen 3. Pacmeopuwt, ux ceoiicmea. Tunwl cuivHbIX U C1a0bIX I1EKMPOIUNOB, 8004 KAK C1A0bLIL
INEKMPOoAUm, UOHHOE NPOU3BEOCHUE B600bl, 6000POOHBLI U 2UOPOKCUIbHBLI NOKaA3amenu
pacmeopos, dyghepnvie pacmeopul.
Dopma KOHMPOA/0YeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. KakoBa momnsipHas koHueHTpanus 10 % pactBopa rugpokcuaa Kaiaus, INIOTHOCTb KOTOPOTO
paBna 1,09 r/mn?
KaxoBa momnspHas xonuentpanus 10 % pactBopa ruapokcuia Kanwus, IJIOTHOCTh KOTOPOrO paBHA
1,09 r/mn?
Pazoen 4. Xumusa p-anemenmog, ux coeounenuii. Ilpumenenue ¢ npomvluiieHHOCIMU U CElbCKOM
xo3aicmee.
Dopma KOHMPOA/0YeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. Cpenu nepeyuciIeHHbIX AIEMEHTOB V TPyl TUTUYHBIM HEMETAIIJIOM SIBJISIETCS
1) docop
2) MBIIIBSK
3) cyppMma
4) BUCMyT
Pazoen 5. Xumusa memannos. Ocodennocmu ceoiicme s-, p-, d-wemannoe u npumeHeHue 6
cenbCeKom xo3aiicmee.
Dopma KOHMPoAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. Haligure COOTBETCTBHE MEXTy PEarHpYIOIIUMU BEIIECTBAMH U MIPOAYKTAMHU PEAKIUH.
Pearupyromue BemecTra
1) Fe + H2SO4(koH11.) —
2) Fe+ HCl —
3) Fe + H2SO4(paz6.) —
4)Fe+Cl2 —»
[IponyKThl peakuum:
a) FeCl3
0) FeCl2
B) FeCI3 + H2
r) FeCl2 + H2
n) FeSO4 + H2
¢) Fe2(S04)3 + SO2 + H20
Pazoen 6. Yzneeo0opoowl, cmpoenue, Knaccuukayus, QuuKo-xumuueckKue Cceolcmeda,
npumeHenue.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adada
Bonpocwi/3aoanus:
1. OcyuecTBUTE NpEBpaIICHUS:
C4H10 — Br2, hv — X1 — KOH (cnupt.) — X2 — Br2— X3 — KOH (cnuprt.) u36. t - CH3-C =
C-CH3 —H20, Hg2+ — X4
Pazoen 7. Xumusa Kucnopoocooepicaujue op2anudecKux coeOuHeHuil.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adada
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Bonpocul/3adanus:
1. YkaxxuTe Ha3BaHHE COEAUHEHUS C HauOoJiee CUIIbHBIMHU KUCJIIOTHBIMU CBOMCTBAMHU.
1 meTanon
2 Boga
3 AMMeTHIIOBBIN 3¢up
4 penon
Pa3zoen 8. Mono-, ou-, u nonucaxapuowvi. Cmpoenue, ceolicmea u 6OU0102U"eCKaAs POlb.
Dopma KOHMPOA/0YyeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. Kakue yrieBobl ABISIIOTCS AUcCaxapuaaMu?
1 ®pykro3a
2 JlakTo3a
3 I'moko3a
4 Caxapo3sa
Pazoen 9. Amunvl, amunokuciomol, 6€1KU, UX CHPOCHUE, CEOUICMEA.
Dopma KOHMPOA/0OYeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. BroppuHbIMU aMHUHAMU SBJISIIOTCS:
1 HUKIIOreKCHIIaMUH
2 aHWJIMH
3 METUIIATUIIAMUH
4 nunponuiamMuH
S u30nponuIaMuH

Pa3zoen 10. I'emepoyuxknuueckue coeounenusn. Hykneunogvie kuciomot, 0u0n02udeckasn poio.
Dopma KOHMPOA/0OYeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. M3 xakux MOHOMEpPHBIX €IUHUI] TOCTPOCHBI MOJIEKYJbl HYKJIEHHOBBIX KHCIOT
(TOMUHYKIICOTHUIOB)?

1 HyKJ1€03U10B
2 aMHHOKHUCIIOT
3 HYKJICOTUA0B

Paszoen 11. Ilpomesicymounaa ammecmauus
Dopma KOHMPONA/OYeHoUHOe CPEeOCMB0:
Bonpocul/3adanus:

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

Ounas ghopma obyuenus, Ilepswiii cemecmp, 3auem
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3
Bomnpocrei/3ananus:

1. OcHOBHBIC 3aKOHBI XMMHH: 3aKOH COXPAaHEHHUS MAacChl BEIIECTBA; 3aKOH MOCTOSHCTBA
COCTaBa XUMHYECKUX COCIUHEHUN 3aKOH KPaTHBIX OTHOIICHHIA, 3aKOH ABOTQJpO U CIEACTBHUS H3
HETO.

2. CrexuomeTpus. DKBUBAJICHT. 3aKOH SKBUBAJIEHTOB. MOJISPHBIE MAacChl SKBUBAJIEHTOB, UX
pacyet. Mok, MOJIIpHast Macca, MOJISIPHBIA 00beM Trasa.
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3. Crpoenue snupa aroma. M3ortombl, ux npuMeHeHue. [IpuHIUIBI 3alI0JHEHUS aTOMHBIX
opOuTanel: MpUHIMII HaUMEHbIIEH sHepruu, npaBuwio KieukoBckoro, XyHna. KBantoBble ymcia.
[Tpunnun [aymu.

4. Tlepmommueckuii 3akoH [[. M. Menneneea. CTpykTypa HNEpHOAMYECKOM CHCTEMBI.
IleproguHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB M UX COSAMHEHUN. DHEPIrHsl HOHU3ALHUH, CPOJCTBO
K 2JIEKTPOHY, JIEKTPOOTPULIATENLHOCTD.

5. IIpupona xuMuyeckoi cBsi3u. OCHOBHBIE TUIIBI XUMUYECKON CBS3H.

6. Heoprannueckue komiuiekcbl. CTpyKTypa KOMIUIEKCHBIX coennHeHui. W3omepus.
Huccommanus. Ilpupona xumudeckon cBsi3u. [IpuBenure NnpuMepsl KOMIUIEKCHBIX COCAUHEHUN U
YKQ)KUTE TUIIbI XUMUUYECKUX CBSI3€U B HUX.

7. OKMCIUTENBHO-BOCCTAaHOBUTENIbHBIE peakiuu. Tumnesl OBP.

8. PactBoppl. CrnocoObl BBIpaXE€HHUsSI KOHIIGHTpAIlMM pacTBOPOB. XHMHUYECKas TEOpHUs
pactBopoB /[.1. Menzaeneesa. ConpBarsl ¥ ruapatsl. Kpucramioruapars!.

9. Teopust SICKTPOTUTHUYECKON JauUCCONMANMK. MexaHu3M JucconManuu  (Teopus
Kabnyxkosa). CteneHb 31EKTPOTUTHIYECCKON quccoIraluu, GpakTopsl, Baustomue Ha Hee. KoHcTanTa
JMCCOLMAIIH, B3aUMOCBSI3b CO CTENEHBIO.

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

11. Jquccounanus Bonel. MloHHOE mpousBeneHue BoAbl. BomoponHbIil M T'MAPOKCUIBHBIN
[IOKa3aTelu.

12. Bydepnsie pacTBopbl. Mexanusm ux AeicTBus. bydepHas eMKOCTb.
13. Tuaponus coneit. TunuuHele caydan ruponnsa coneil. CreneHb ruaposunsa.

14. Tanorens: F, Cl, Br, I. Crpoenue aroma. Haxoxnenue B mupupone. [lomydenwue.
dusnueckre 1 XUMHYECKUE CBOMCTBA. BakHelmue coenuuenus. bruoigornueckoe 3HadeHUE.

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

17. Xanbkorensl: O, S: Ctpoenue aroma. Haxoxxnenue B npupoge. [lonyuenne. @usnueckue
1 XMMHYECKHUE CBOMCTBA. BaxkHeillue coeauHeHus. buonornueckoe 3Ha4YeHUeE.

18. Ilepokcua Bomopo/ia, €ro KUCIOTHBIE U OKUCIUTEIbHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA.

19. Okcua cepsl (VI); cepHast KuciaoTa u €€ COJIM; UX MOTy4YeHHEe, CBOMCTBA U TIPUMECHEHHUE B
CEJIbCKOM XO3SICTBE.

20. Oxcuapl cepol: SO2. Ilonyuenue, CBOMCTBA. DKOJIOTHYECKast OMACHOCTh CEPHUCTOTO Tasa.
CepHuCTas KUCIIOTA, €€ KUCIOTHBIC U OKUCIUTEIHHO-BOCCTAHOBUTEbHBIE CBOMCTBA. Cynb(UTHI.
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21. CepoBomopos, ero nmoixydeHue u cBoiictea. CepoBomopoanas kuciora. ITomucynbdumbl.
22. lleticteue H2SO4, Ha MeTamibl 1 HEMETAJJIbI.

23. Oco0eHHOCTH XMMHUYECKHX CBS3€H a30Ta C BOAOPOJOM, YIJIEPOAOM M KHCIOPOIOM;
TepMOJIMHAMHUYECKAsT HEYyCTOMYMBOCTh XUMHUUECKUX COCIMHECHHH a30Ta, €€ MPUYHHBI, XUMHYCCKHE
CBOMCTBa MOJICKYJISIPHOTO a30Ta.

24. Ammmuak, moiydeHue, cBoicTBa (¢pusmueckue U xumudeckue). Comd aMMOHHUSA, HUX
3HAYEHUE B CEIIBLCKO XO35UCTBE.

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

26. @ocdop, HAXOKIECHHWE B MPUPOIE, IOIYUYEHHE, aJIOTPONus, CBOMCTBA. OKCHIIbBI
dbocdopa: P203, P205. dochopHbIe KUCIOTHI, X TOTyYeHue, cBoicTBa. DochopHbIe yIoOpEHUSI.

27. B, C, Si - HaxoXJ€HUE B TMPHUPOJE, MOITYYCHHE, CBOMCTBA, OMOJIOTHYECKOE 3HAUYCHUE.
Oxcuppt: CO, CO2, SiO2. YronpHas KHCIIOTa, €€ COJIM, KECTKOCTh MPUPOAHBIX BoA. CrocoOwI ee
yCTpaHEHUsI.

28. OcOOCHHOCTH XMMUYECKHX CBOMCTB KpPEMHHUA. XapaKTePUCTUKA OCHOBHBIX COEIMHEHHM
KPEMHUSI.

29. Meramibl, UX MOJOXKEHUE B MEPUOAUYCCKON cucTeme. Merammudeckas cBsa3b. OOmue
CBOMCTBA METAJJIOB.

30. Meramnsl — s-3nemenThl: Na, K, Mg, Ca, Haxox/ieHue B pupoze, NoJyueHrue, CBOMCTRA,
OKCHUJbI U TUAPOKCHUJIbI, BAKHEUIIINE COCTUHEHHUSI.

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

32. bepwinuii, NMONOXKEHUE B MEPUOJUYECKOM CHUCTEME, €ro OKCHUJl M THAPOKCUI, HX
am@oTepHbIi Xapakrep. TOKCHYHOCTh OSPUILIHS U €T0 COCTUHEHUH.

33. AnOMUHUH, €r0 OKCHJ ¥ THAPOKCUI, UX aM(POTEPHBIN XapakTep. AJIOMOCHIIUKATHI KaK
MMOYBOOOPA3YIOIINE MaTEPHAITHI.

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

35. XpoM, OKCHIBI U TUIPOKCUIBI XpOMA B CTENEHSIX OKUCICHUS +2, +3 u +6, UX Xapakrep.
Ponp coenuneHmnit Xxpoma B KM3HENEATEIHHOCTH YEJIOBEKA U JKMBOTHBIX. XPOMAaThl U JUXPOMATHI,
KaK OKHUCIIUTEIH.

36. IlpenMer W 3amaud OPraHUYECKOM XMMHHM W €€ MECTO B CHCTEME OHOJIOTHYECKUX
nucuuiuinH.  OcHOBHBIE NooxeHust Teopurt A.M. byTiieposa.

37. Knaccugukausi OpraHi4ecKiuX COSAWHEHH 10 YIIIEPOAHOMY CKEJETy U MO (YHKIHUSAM.
XuMHUYECcKas CBSI3b B OpraHMueCcKuX coequHeHusx. llomspuzamnus cBszeid. DneKkTpoHHbIE 3()(HEKTHI.
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38. Knaccudukamuss peakiuii Mo MEXaHW3My — PEaKIUu TPUCOCTUHEHUS W 3aMeIICHUs,
ANEeKTpOHIIbHBIE, HyKIeO(UIbHbIE U paJuKaibHble. TUIIBI pEareHTOB.

39. Crepeoxumusi, cTepeonzoMepusi. leoMmerpuueckass W  ONTHYECKAas H3OMEPUH.
AcummeTpuueckuit atoM yriiepoja. Ontudeckast akTUBHOCTb. Paniemarsl, paieMusanusi.

40. Ankanpl. [oMoyormueckuii psi, W30MepHs, HOMEHKiarypa. CrocoObl TONy4eHHS.
OU3UKO-XUMUYECKUE CBOMCTBA. Peakiun paiuKaaibHOTO 3aMEIICHHUS.

41. Anxensl. I'omonorumueckuii psii, HOMEHKJarypa U u3zoMmepus. CrnocoObl MOTy4eHHs.
dusuko-xumuyeckue cpoiictBa. [IpaBunmo MapkoBHukoBa. IlepekucHblii 3ddexr Xaparmia.
IIpuMmeHeHNE TOTMMEPOB B CEIBCKOM XO3SIIICTBE U B OBITY.

42. Ankunbl. XUMUYECKUE CTIOCOOBI monydeHus. OU3UKO-XUMHUECKHE CBOMCTBA. METObI
UACHTU(HUKAINH U Ka9eCTBEHHBIC PEaKIIUU.

43. Huennl. Knaccudukarmus. Metoasl cunte3a u npumenenue. Compspkenue. OcoObie
CBOWCTBa, peakuuu 1,4-npucoenunenus. [lomumepusanys 1MEHOB.

44. Apensl. ApoMaTU4YHOCTb, NpaBuiIo XtoKkens. HomeHknatypa u u3oMepus IpoU3BOAHBIX
Oenzona. Meroapl monmyyeHHs M (DU3UKO-XMMUYECKHE CBOWCTBAa. Peakumu mnpucoeavHeHHs K
OeH30pHOMY LTUKITY. Peakuuu rajgoreHupoBaHus.

45. DnexTpouiIbHOE 3aMELICHHE B Spe: 3JICKTPOHOJOHOPHBIC M AICKTPOHOAKIEITOPHBIC
3aMECTUTENH U UX Halpasismollee Aeictue. OpueHTaHTh! 1-0ro u 2-oro pona.

46. I'anorenyrneBogoponbl. Knaccudukamus, nusoMeprs 1 HOMEHKIaTypa. MeTopl CHHTE3a.
Peakuuu HykieodunpHOro 3amerneHus. XHMHUYECKHE CBONCTBA MOHOTAJOTCHIPOM3BOIHBIX
ankaHoB. Jlu-, TpU- U MOJUTaTOT€HIIPOU3BOIHBIE.

47. Cmuptel. Ornpexaenenue, kiaccudukaius, HOMEHKIATypa W HU30Mepus. MeTombl
nonydeHusi.  DU3MKO-XMMUYECKHE  CBOMCTBAa. KHCIOTHO-OCHOBHBIE  CcBoiicTBa.  Peakiuu
byHKIIMOHATBHOM rpymmbl. OKUCIEHNEe U AeTUIpaTalis CIIUPTOB.

48. MmHoroaromuele cnupthl. HM3omepus U HOMEHKJIaTypa. MeToabl MOIy4YEHHUS.
OU3NKO-XMMHUYECKHE CBOMCTBa B3aMMHOE BJIMSHHE  (PyHKUIMOHANBHBIX rpymnn. KadecTBeHHbIE
peakuuu, IpuMeHEeHHeE.

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

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

51. Kapbonunwsubie coenunenus. Homenknarypa u uzomepusi. [lomyuenue u pusznueckue
cBoiicTBa. KapOoHubHas rpyIina, ee CTPOCHHE U XUMUYECKHE CBOMCTRA.

52. KapOGonoBsle kucnotel. Knaccudukamums. HM3omepus u HOMeHKIaTypa. MeTonsl
nosyuyeHusi. XMMHUYECKHE CBOMCTBA. ApPOMaTHYECKHE OJTHOOCHOBHBIE KMCIIOTHI.

TTonrorosneno B cucteme 1C:Yuusepcurer (000005873) Crpanuria 20 u3 32



53. ®OyHKIHMOHANBHBIE TPOU3BOIHBIE KApOOHOBBIX KHCIOT. CONH, TraJoreHaHTHAPUIBI,
AHTUIPUIBL, aMUIbl, HUTPWIbL. XJIOPUPOBAHUE KHUCIIOT, 3aMELICHHE -BOJOPOJHOIO AaroMa.
Crnoxwnsie a¢upsl. [lonydyenue, cBOCTBA.

54. Jlukap6oHOoBBIe KHCIOTHI. OOmme Meronsl cuHTe3a. (colble CBONCTBA METHICHOBOM
IPYIIIBI MAJIOHOBOTO 3upa

55. Kupsl. Knaccudukamnusa. PacnpocTtpanenue B mpupojae, COCTaB U KiacCH(PUKAIIUS.
XUMUYeCcKre CBOMCTBA: OMBUICHHUE U TUAPOreHU3alus. 3Ha4eHHe KUPOB U JTUITUIOB.

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

57. Okcukucnotel. Onpenenenue, nzomepus 1 HomeHknarypa. Knaccuduxarus. [Tomyguenue,
peaknuu  KapOOKCWJIBHOW W  THAPOKCWIBHOW rpymm. [leruaparanmus anbda-, Oeta- w
raMma-OKCUKHUJIOT.

58. Ontudeckass u3oMepus.  ACHUMMETPUYECKHM aroM. XUpajbHbIA aToOM yIJepoja.
[Tnockononsipu3oBaHHBII CBET. OHaHTHUOMEPHI, pauemarsl, paleMuyecKue CMeEcCH.
[IpocTpancTBennbie hopmyibl Ourepa.

59. YrneBoapsl. MoHOCaXapuIbl: aJibI03bl U K€TO3bI. OTKPBITHIC M IIUKINYECKUE (POPMBI.

60. Cioco0s1 n300paxkeHus1, mpoeKImoHHbIe Gopmyisl umepa u hopmyibl Xeyopcea, anbha
- 1 OeTa-aHoMephl nMupaHo3 U Qypanos. [lomyaneranbHbld THIAPOKCUI, MyTapoTalus. XUMHUECKHE
CBONCTBA.

61. XapakTepHble 0COOCHHOCTH IMOTyalleTaIbHOTO THIPOKCHUIIA.

62. ®pykTo3a, Kak MpeacrtaButesb keto3. CTtpoeHue, TayToMepusi U cBoicTBa. OTimuue
CBOMCTB OT IIIOKO3bI. METOIbI HeHTH(DHUKAITUH.

63. Amunsl. Knaccuduxanus u nHomenkinarypa. [lonyuenne. [IpocTpancTBeHHbIE (GaKTOPhI U
OCHOBHOCTb. XMMUYECKHUE CBOWCTBA.

64. AMUHOCIHPTBI: OTAHOJAMHH M XOJIUH, T[IOJYyYEHHE, HAXOXKACHUE B MPUPOJE.
ALIETUIIXOJIMH, XOJIUH. J{MaMUHBI )KUPHOTO psija.

65. AMuHBI apomaruueckoro pspga. M3omepus um HoMeHKiarypa. MeTonbl XMMHYECKOTO
cuHTe3a. DU3NKO-XMMUYECKHE CBOWCTBA. Poib compspkeHHs CBOOOIAHOM AJIEKTPOHHOM Maphl B
CHUKCHUU OCHOBHBIX CBOMICTB.

66. Ormpenenenre W Ki1accuUKams TETEPOUUKINYECKUX coeauHeHuid. [lonsitue 00
apOMaTUYHOCTH TEeTEPOLUKIOB. [IATHUYIEHHBIE TETEPOLUMKIBI C OJHUM TeTepoaroMoM. MeTosbl
nosry4eHusi. @U3NKO-XUMHUECKUE CBOMCTBA.

67. BzanMonpeBpalieHus NATUWIEHHBIX reteponukinos no KOpeeBy. benzonuppon (uHI0M).
PeakiimonHast  crmocoOHOCTh  anba-mojoxeHusi.  buonornyeck  akTUBHBIE  COEIMHEHHMS,
coiepKallie UHAOIbHBIN ITUKIL.
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68. lllecTuuneHHbIE T€TEPOLUKIIBI C OHUM aroMoM a3oTa. [lupuanH u ero mpou3BOAHBIE.
CpaBHEHHE OCHOBHBIX CBOWCTB C mOHMppoioM. IlacCMBHOCT NUpHUIMHA B  pEaKLMAX
anekTpodmIbHOTO 3ameleHus. HykieogunpHoe 3amernieHue.

69. lllecTnuneHHblE TETEPOLMKIBI C ABYMS rerepoaroMamu. IIMpUMUIMH U €ro Okcu- U
AMUHOIIPOU3BOJHBIC. YpalWl, TUMWH, LUTO3UH. [€TEpOLUKIIBI ¢ KOHACHCUPOBAHHBIMU SIAPAMH.
IlypuH 1 ero OKCH- 1 aMUHOIIPOU3BOIHBIE.

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

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

3aounas ghopma obyuenus, Ilepswviii cemecmp, 3auem
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3
Bomnpocei/3ananus:
1. OcHOBHBIC 3aKOHBI XMMHH: 3aKOH COXPAaHEHHUsS MAacCChl BEIIECTBA; 3aKOH MOCTOSHCTBA

coCTaBa XUMHUYCCKHUX COGIII/IHCHI/Iﬁ 3aKOH KpaTHBbIX OTHOH_IGHI/If/’I; 3aKOH ABOF&I{pO n CICACTBHUA U3
HECTO.

2. CrexuomeTpus. DKBUBAJICHT. 3aKOH SKBUBAJIEHTOB. MOJISIPHBIE MAacChl SKBUBAJIEHTOB, UX
pacuet. Mok, MOJIIpHast Macca, MOJISIPHBIA 00beM Trasa.

3. Crpoenue sanpa atoma. M3otomnbl, ux npumeHeHHe. [IpuHUUNBI 3aMOJHEHHS aTOMHBIX
opOuTanei: MpUHIIMI HaUMEHBIEH >Hepruu, npabmwio KiedukoBckoro, XyHna. KBaHToBbIE umcIa.
[Tpuniun [Maymnu.

4. Ilepuogmueckuii 3akoH JI. M. MenneneeBa. CTpyKTypa NEpHOJUYECKOW CHUCTEMBI.
[TeproguyHOCTh UBMEHEHHUS CBOMCTB 3JIEMEHTOB U UX COCAUHEHHUI. DHEPTrUsi HOHU3ALNH, CPOJICTBO
K 3JICKTPOHY, JIEKTPOOTPUIIATETHHOCTb.

5. Ilpupona xumuyeckoi cBsi3u. OCHOBHBIE TUITbI XUMUYECKON CBSI3HU.

6. Heoprannueckne xomruiekchl. CTpykTypa KOMIUIEKCHBIX coeauHeHuid. HM3omepus.
Huccounanus. Ilpupoga xumuueckoit cBsizu. IIpuBenure nmpumepbl KOMIUIEKCHBIX COCIMHEHUN U
YKaXHUTE TUIIBI XUMHUUECKUX CBSA3EH B HUX.

7. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. Tunsl OBP.

8. PactBoppl. CrocoObl BBIpaXEHHUS KOHIIGHTPAIIUM PACTBOPOB. XHUMHYECKas TEOPHUS
pactBopoB [[.1. MenneneeBa. ConbBarhl U ruAparsl. KpucTtamioruaparsl.

9. Teopust 3JEKTPOIUTUYECKON aucconuanuu. MexaHusM jauccouuanuu  (Teopus
KabnykoBa). CTeneHpb 31eKTPOIUTUYECKOM Aucconraiuy, GakTopel, BIusionme Ha Hee. Koncranra
JUCCOLMAINH, B3aUMOCBS3b CO CTEIEHBIO.
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10. Teopus CHIBHBIX 3NIEKTPOIUTOB. IloHsATHE 00 aKTUBHOCTH, W KOX(pPHUIHMEHTE
aKTHBHOCTH.

11. HQuccoumarusi Boabpl. MloHHOE mpou3BeneHHe BoAbl. BOTOpPOAHBIN U THIPOKCUIIbHBIN
MOKa3aTenu.

12. Bydepnsie pacTBopbl. MexaHu3M ux aeictBus. bydepHas eMKoCTb.
13. I'upponus coneil. TunuuHele ciayyau rugponnsa coseil. CTeneHb ruipoun3a.

14. T'anmorensr: F, Cl, Br, I. Crpoenue aroma. Haxoxnenue B mnpupone. Ilomydenwue.
dusnueckue 1 XUMHYECKHUE CBOMCTBA. BaskHenmue coenuaenus. buoigoruueckoe 3HaueHUeE.

15. I'anorenoBogopoast: HF, HC1, HBr, HI. CBoiicTBa KMCHOT.
16. Kucnopoansie coequaenus xyopa: HCIO, HCIO2 , HCIO3 , HC104. XnopHast U3BECTb.

17. Xanpkorensl: O, S: Ctpoenue aroma. Haxoxxnenue B npupoje. [lonyyenue. duznueckue
U XUMHYECKHUE CBOMCTBA. BaykHelmue coequuenus. buosornueckoe 3HaueHue.

18. [lepokcua BoAOpo/Ia, €ro KUCIOTHBIE U OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA.

19. Okcup cepsl (VI); cepHast KkuciaoTa U €€ COJM; UX NOJyYEHUE, CBOWCTBA U IPUMEHEHHE B
CEJIbCKOM XO3SMCTBE.

20. Oxcunpl cepbl: SO2. [TonmyueHnue, cBOMCTBA. DKOJIOTHYECKask ONMTAaCHOCTh CEPHUCTOTO rasa.
CepHucTas KUCIIOTa, €€ KUCIOTHBIE U OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA. Cylb(UTHI.

21. CepoBopopon, ero noiyueHue u cBorctBa. CepoBogopoanas kucinora. Ilonucynshuabl.
22. lleticteue H2SO4, Ha MeTamIbl B HEMETAILIEL.

23. OcoOeHHOCTH XMMHYECKHX CBA3€H a30Ta C BOAOPOIOM, YIJIEPOJOM U KHCIOPOIOM;
TEPMOJUHAMUYECKAsT HEYCTOWYMBOCTh XUMUYECKHX COCIMHEHUH a30Ta, e€ MPUYUHBI; XUMUYECKHUE
CBOHCTBA MOJICKYJISIPHOTO a30Ta.

24. Ammmuak, monydeHue, cBoicTBa (pusmueckue U xumudeckue). Comum aMMOHUS, UX
3HAUYECHUE B CEJIbCKO XO35MCTBE.

25. A3oTtucras KUcioTa, CBOMCTBa, poib B OBP. A3otHas xuciora, cBoiictBa. JleiicTBue Ha
METaJUTbl U HEMETAJLJIBI.

26. @ocdop, HaXOKIEHHE B NPUPOAE, MOIYUYCHHE, AIOTPONHs, cBoiicTBa. OKCHIBI
docdopa: P203, P205. dochopHbie KUCIOTHI, UX MOTy4YeHHe, cBoiicTBa. DocopHbie ynoOpeHusl.

27. B, C, Si - HaxoXJI€HHE B MPHUPOJE, MOITYYEHUE, CBOMCTBA, OMOJOTHYECKOE 3HAYCHUE.
Oxkcunpr: CO, CO2, SiO2. YronpHas KUCIIOTA, €€ COJH, KECTKOCTh MPUPOAHBIX Bof. CIocoOnl ee
yCTpaHEHUSI.
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28. OcOOCHHOCTH XMMUYECKIX CBOMCTB KpPEMHHUA. XapaKTePUCTUKAa OCHOBHBIX COEIMHEHHH
KPEMHUSI.

29. Meramibl, UX MOJOXKEHUE B MEPUOAUYCCKON cucTeme. Merammudeckas cBsi3b. OOmue
CBOMCTBA METAJJIOB.

30. Meramnsl — s-31emenThl: Na, K, Mg, Ca, Haxox/ieHue B pupoze, NojJyueHrue, CBOMCTBA,
OKCHUJbI U TUAPOKCHUJIbI, BAKHEUIIINE COCTUHECHHUSL.

31. Marauii ¥ KaJblli KaK IMATaTEIbHbBIE KOMIIOHEHTHI ITOYB, MX HOHOOOMEHHOE MOBEACHHE
B IIOYBAX, )KECTKOCTh BOAbI, U3BECTKOBAHHE W TMIICOBAHUE IOYB.

32. bepwinuii, NMONOXKEHUE B MEPUOJUYECKON CHUCTEME, €ro OKCHUJl M THAPOKCUI, HX
amQoTepHbIi Xapakrep. TOKCHYHOCTh OSPUILIHS U €T0 COCTUHEHUH.

33. AnoMUHUH, €T0 OKCHJI ¥ THAPOKCUI, UX aM(POTEPHBIN XapakTep. AJIOMOCHIIUKATHI KaK
MTOYBOOOPA3YIOIINE MaTEPHAITBI.

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

35. XpoM, OKCHIbI M TUAPOKCUIBI XpOMA B CTENEHSIX OKUCICHUS +2, +3 u +6, UX Xapakrep.
Ponp coenuneHmnii Xxpoma B KM3HENEATEIBHOCTH YEJIOBEKA U JKMBOTHBIX. XPOMAaThl U JUXPOMATHI,
KaK OKHUCIIUTEIH.

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

37. Knaccugukaiusi OpraHi4ecKiuX COSANHEHHH 0 YIIIEPOAHOMY CKEJETy U MO (YHKIHUSAM.
XuMHUYECKas CBsI3b B OpraHMUECKuX coenuHeHusx. llomspuzamnus cBszeid. DnekTpoHHbIE 3()(HEKTHI.

38. Knaccudukamuss peakiuii Mo MEXaHW3My — PEaKIUu TPUCOCTUHEHUS U 3aMeIICHUs,
ANeKTpOoHIIbHBIE, HyKIeO(UIbHbIE U paJuKaibHble. TUIIBI peareHTOB.

39. Crepeoxumus, crepeousoMepus. [eomerpuueckass M ONTHYECKAasT HM30MEPHH.
AcummeTpuueckuit atoM yriiepoja. Ontudyeckast akTUBHOCTb. Patiemarsl, paieMusanusi.

40. Ankanpl. [oMoyormueckuii psi, u30MepHs, HOMeHKiarypa. CrocoObl TOIy4eHHS.
OU3UKO-XUMUYECKUE CBOMCTBA. Peakiuu paiukaaibHOTO 3aMEICHHUS.

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

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

43. Huennl. Knaccudukarmus. Metoasl cunte3a u npumeHnenue. Compspkenue. OcoObie
CBOWMCTBa, peakuuu 1,4-npucoenuuenus. [lomumepusanys 1MEHOB.
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44. Apensl. ApoMaTU4YHOCTb, NpaBuiIo XtoKkens. HoMeHknatypa u u3oMepus IpOU3BOAHBIX
Oenzona. Meroapl monmyyeHHs M (DU3UKO-XMMUYECKHE CBOWCTBAa. Peakumu mnpucoeauHeHHs K
OeH30pHOMY LTUKITY. Peakuuu rajgoreHupoBaHus.

45. DnexTpoguiIbHOE 3aMELICHHE B SApe: 3JICKTPOHOJOHOPHBIC M AIEKTPOHOAKIEITOPHBIC
3aMECTUTENH U UX Halpasismollee Aeictue. OpueHTaHTh! 1-0ro u 2-oro pona.

46. I'anorenyrneBogoponbl. Knaccudukamms, nusoMeprs 1 HOMEHKIaTypa. MeTopl CHHTE3a.
Peakuuu HykieodunpHOro 3ameimeHus. XHUMHUYECKHE CBOMCTBA MOHOTAJOTCHIPOM3BOIHBIX
ankaHoB. Jlu-, TpU- U MOJUTaTOT€HIIPOU3BOIHBIE.

47. Cmuptel. Ornpexaenenue, kiaccudukaius, HOMEHKIATypa W HU30Mepus. MeTombl
nonydyeHusi.  DU3MKO-XMMUYECKHE  CBOMCTBAa. KHCIOTHO-OCHOBHBIE  CcBOicTBa.  Peakiuu
byHKIIMOHATBHOM rpymibl. OKUCIEHNE U AeTUIpaTalis CIIUPTOB.

48. MmHoroaromubele cnupThl. HM3omepus U  HOMEHKJIaTypa. MeToapl MOITy4YEHHUS.
OU3NKO-XMMHUYECKHE CBOMCTBa B3aMMHOE BIMSHHE  (PyHKUIMOHANBHBIX rpymnn. KadecTBeHHbIE
peakuuu, IpuMeHEeHHeE.

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

50. ®enonbl. Knaccudukaius, HOMEHKIaTypa W u3oMepus. [IpupoaHble UCTOYHUKH |
MeToAbl monydeHus: (penonoB. Dusnko-xuMudeckue coicTBa. Otinyne (HEHOIOB OT CIHPTOB,
(hEHOJSTHI.

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

52. KapGonoBsle kucnotel. Knaccudukamus. HM3omepus u HOMeHKIaTypa. MeTonsl
nosryuyeHusi. XMMHUECKHE CBOMCTBA. ApPOMaTHYECKHE OJTHOOCHOBHBIE KHCIIOTHI.

53. @OyHKIMOHAJIBHBIE TPOU3BOIHBIE KAapOOHOBBIX KHCIOT. ConM, TaJoTeHaHTHIPHIIBI,
AQHTUAPUIBI, aMHJbl, HUTPWIBL. XJOPHUPOBAHHE KHCIOT, 3aMEIIEHHE -BOJOPOIHOTO aToMa.
Crnoxnebie 2¢upsl. [Tomydyenue, cBoicTBa.

54. JluxapOoHOBbIe KHCIOTHL. OOmue mMeToasl cuHTe3a. (OcoOble CBOWCTBA METHIICHOBOM
TPYIIB MAJIOHOBOTO 3(upa

55. XKuper. Knaccudukammsa. Pacrpoctpanenue B mpupone, COCTaB U KJIACCHU(PHUKALIUSA.
XHWMHUYECKHUE CBOMCTBA: OMBIJIEHUE U THIPOreHU3AMs. 3HAYEHHUE KUPOB U JIUIINIOB.

56. Mpbima u gerepreHThl. DU3MKO-XMMHYECKHME MEXaHW3Mbl MOIOIIETO JICHCTBHS.
HckyccTBeHHBIE MOIOIIIME CPEICTBA, MPOOIEMa YHUUTOXKEHUS KX OTXOIOB.

57. Okcukucnotsl. Onpenenenue, nzoMmepust 1 HomeHkiarypa. Knaccuduxanus. Ionyuenue,
peakuu KapOOKCWJIBHOM W  THIpOKCHIbHOW rpynn. J[erunparamus anbda-, Oera- u
raMMa-OKCUKHUIIOT.

58. Onrtuueckas wu3oMepus.  ACHMMETPUUYECKMH aToM. XUpaJbHBIM aroM yIIepoAa.
ITnockononaspu30BaHHbIMN CBET. OHaHTUOMEPBHI, paremarsl, panemMudecKue CMECH.
[TpocTpancTBenHbie hopmyisl Ouiepa.
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59. YrneBoapsl. MoHOCaXapuIbl: aJibI03bl U K€TO3bI. OTKPHITHIC M IIUKINYECKUE (POPMBI.

60. CiocoOs1 n300paxeHus1, mMpoeKImoHHbIe Gopmyssl umepa u hopmyibl Xeyopcea, anbda
- 1 GeTa-aHoMephl nMupaHo3 U Qypanos. [lomyaneranbHbl THAPOKCUII, MyTapoTalus. XUMHUECKHE
CBOMCTBA.

61. XapakTepHble 0COOCHHOCTH IMOTyalleTaIbHOTO THIPOKCHUIIA.

62. ®pykro3a, Kak MpeacraButesb keto3. CTtpoeHue, TayToMepusi M cBoicTBa. OTimuue
CBOMCTB OT ITIFOKO3bl. METOIbI HEHTHU(DHUKAITUH.

63. Amunsl. Knaccuduxanus u nHomenknarypa. [lonmyuenne. [IpocTpancTBeHHbIE (GaKTOPBI U
OCHOBHOCTb. XUMUYECKHUE CBOUCTBA.

64. AMUHOCIHPTBI: OSTAHOJAMHH M XOJIUH, T[IOJYyYEHHE, HAXOXKACHUE B MPUPOJE.
ALIETUIIXOJIMH, XOJIUH. J{HaMUHBI )KUPHOTO psija.

65. AMuHBI apomaruueckoro pspga. M3omepus um HoMmeHkiarypa. MeTombl XMMHYECKOTO
cuHre3a. DU3NKO-XMMUYECKHE CBOWCTBA. Poib compspkeHHs CBOOOAHOM 3JIEKTPOHHOM Maphl B
CHUKCHUU OCHOBHBIX CBOMCTB.

66. Ompenenenre W Ki1accuukamms TETEPOUUKINYECKUX coeauHeHnuid. [lonsitue 00
apOMaTUYHOCTH TEeTEPOLUKIOB. [IATUUYIEHHBIE TETEPOLUMKIBI C OJHUM TeTepoaroMoM. MeTosbl
nosry4eHusi. OU3NKO-XUMHUECKUE CBOMCTBA.

67. BzanMonpeBpaleHus NATUWIEHHBIX reteponukinos no KOpeeBy. benzonuppon (MHI0M).
PeakiimonHast  crmocoOHOCTh — anba-mojoxeHus.  buonornyeck  akTUBHBIE — COEIMHEHMS,
coZiepKallie NHAOIbHBIN IIUKIL.

68. lllecTuuneHHble T€TEPOLUKIIBI C OHUM aroMoM a3oTa. IlupuanH u ero mpous3BOAHBIE.
CpaBHEHHE OCHOBHBIX CBOWCTB C mOHMppojioM. IlacCMBHOCT NUpHUIMHA B  pEaKUMAX
anekTpodmiIbHOTO 3ameleHus. HykineogunpHoe 3amernieHue.

69. lllecTnuneHHblE TETEPOLMKIBI C ABYMS rerepoaroMamu. IIMpUMUIMH UM €ro Okcu- U
AMUHOIIPOU3BOJHBIC. YpalWl, TUMWH, LUTO3UH. [€TEpOLUKIIBI ¢ KOHIACHCUPOBAHHBIMU SIAPAMH.
IlypuH 1 €ro OKCH- 1 aMUHOIIPOU3BOIHBIE.

70. Hyxyeo3uabl U HYKJICOTH]IbI, UX CTPOCHHE M 0Opa3oBaHUE W3 A30THUCTBHIX OCHOBAHHIA,
MOHO3bI U (ocdopHoii kuciorel. Hykneomporennbl u HykiaenHoBble kuciotel (JJHK u PHK).
IlepBuunas ctpykrypa HK.

71. TIlpaBuno Yapradpda, THIBI BOJOPOAHBIX CBsA3eH, BropuuHas cTpykrypa HK.
buonornueckoe 3nauenne HK. Ilonstue o renernueckom koze. Ilonstue o ponu JHK m PHK B
npolieccax CUHTe3a OenKa B KIIETKeE.

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

Ocnoenas numepamypa
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1. KAUTOPOJIOBA E. A. Heopramuueckas M OpraHuueckas XuMHs: yue. mocobue /
KAWTOPOJIOBA E. A., Makaposa H. A.. - Kpachomap: Ky6IAY, 2023. - 183 c. -
978-5-907758-56-8. - TekcT: HENOCPEACTBEHHBII.

2. KAUTOPOJIOBA E. A. Heopranuueckasi i OpraHMuecKasi XMMHs: TEOPETHUCCKHE OCHOBBI 1
IIpaKTHYeCKoe IpuMeHeHne: yue6. mocodue / KAMTOPOJIOBA E. A., laspunenko [. B., Makaposa
H. A.. - Kpacnomap: Ky6I'AY, 2020. - 201 c. - 978-5-907346-38-3. - Tekct: >MeKTpOHHBINA. // :
[caiir]. - URL: https://edu.kubsau.ru/mod/resource/view.php?id=8992 (mara oOparmieHus:
07.07.2025). - Pexxum goctymna: 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 rumepamypa

1. MAKAPOBA H.A. Kucnopos u a3oTcopepskaiiue OpraHndeckiue COeAUHEHHs: y4e0.-MeTOI.
nocobue / MAKAPOBA H.A.. - Kpacnonap: , 2015. - 173 c. - TekcT: HemoCpeACTBEHHBIH.

2. MAKAPOBA H.A. Oprannueckas xumusi: yue6. nocoone / MAKAPOBA H.A.. - Kpacnonap:
Ky6I'AY, 2017. - 224 c. - 978-5-00097-335-6. - TekcT: HEMOCPEACTBEHHBIN.

3. AJIEKCAHAIPOBA 5.A. Xumus meramioB: yude6. mocobue / AJIEKCAH/IPOBA 3.A.,
Hemunenko O.A.. - 2-e uzn., ucnp. u gon. - Kpacuonap: , 2015. - 299 c. - 978-5-94672-919-2. -
TekcT: HemoCpeACTBEHHBIN.

4. I'pannbepr U. U. Opraandeckas xumus: yueOHUK ais By3oB / ['paanbepr 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

5. Heoprannueckass xumusi: jadopatopHbiii npaktukym / JpsikoHoBa O. B., Haymenko JI. @.,
CokonoBa 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 nocTyrma: 1mo moanmucke

6. MAKAPOBA H. A. Opranmueckas xumus: yde6. 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: 07.07.2025). - Pexum
J0CTyTa: 1O TMOAMMHICKE

7. KOCTEHKO E.C. XuMus 3eMeHTOB: Kypc JIekiui 11 cryaeHToB ouon. ¢pak. / KOCTEHKO
E.C., IlecrynoBa C.A., KaitropomoBa E.A.. - Kpacnomap: , 2013. - 131 c. - Teker:
HEMOCPEICTBEHHBIN.

8. KOCAHOK H.E. Xumus: Teopermueckue ocHOBBL yueb. mocobue / KOCSAHOK H.E.,
Kaiiroponosa E.A.. - Kpacuomap: Kyol'AY, 2020. - 183 c. - 978-5-907402-16-4. - Tekct:
HEIOCPEACTBECHHBIM.

8.2. IIpogeccuonasibHbie 0a3bl JaHHBIX U pecypcbl « AHTepHET», K KOTOPBIM 00ecne4nBaeTCst
AOCTYI 00y4aKOIIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»
1. https://elib.kubsau.ru/MegaPro/web - DnekrponHas 6ubIuoTexa
2. https://edu.kubsau.ru/ - OGpa3zoBarensHbIil mopran Kyol'AY

8.3. IIporpamMHoe oGecnieueHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

WudopmanimoHHbIe TEXHOIOTUH, HCIIOIb3yEeMbIe TIPU OCYIIECTBICHINH 00pa30BaTeIbHOrO Mpoiecca
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IO JUCHHMITIIMHE ITO3BOJIAIOT:

— o0ecreunTh B3aUMOJICICTBHE MEXy YYaCTHHKaMH OOpa30BaTENbHOIrO Mpolecca, B TOM YHUCIE

CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aWMOJICHCTBUE MOCPEACTBOM ceTU «VIHTepHET»;

— (uKcHpoBaTh X0 OOPa30BATENBHOIO IMpoliecca, Pe3ylbTaTOB MPOMEXKYTOUHON aTTecTaluu I10

TUCLUILTMHE U PE3yIbTaTOB 0CBOEHUS 00pa30BaTeIbHOM MPOrpamMMBbl;

— OpraHM30BaTh Iporecc 00pa3zoBaHMsl MyTEM BU3yaIU3allMU U3ydaeMoi HH(GOPMAIIMH OCPEACTBOM

WCIIOJIB30BaHUS MTPE3CHTAINH, YICOHBIX (DUITBMOB;

— KOHTPOJIMPOBATH PE3YIBTaThl 00YYCHHSI HA OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUSI.
[lepedeHb TMIIEH3MOHHOTO MMPOTPAMMHOT0 00ECIICUEHUS:

1 Microsoft Windows - oneparimonsas cuctema.

2 Microsoft Office (Bkmowaer Word, Excel, Power Point) - makeT ouCHBIX PUIOKEHUH.
[epedens mpodeccrnoHambHBIX 0a3 TaHHBIX U HH)OPMAIIMOHHBIX CIIPABOYHBIX 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 ceru MHTepHeT, NOCTYNm B 3JEKTPOHHYIO HH(DOPMALMOHHO-00pa30BaTENbHYIO Cpery

YHUBEPCUTETA.

Ilepeuens npoepammHozo obecneyeHus

(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMDbL)

He ucnonb3yercs.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM

(0OHOGIEHUE BBINOTHAEHCS eXHCEHEOCTbHO)
He ucnonb3zyercs.

8.4. CnenuajbHbIe NOMELEHUS, 1A00PaTOPHH U J1a00pPaTOpHOe 000py10BaHUe

JlabGopatopus
132300
bapomerp-anepoun BAM14-1 - 1 .

Becw1 anexrponnsie naboparopasie SHIMADZU - 1 mit.

Bemanka - 1 mr.

Bemanka 132 - 1 mt.

Boitsoknoit mkad-1 132 - 1 mT.
BriTsoknoit 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-morika-1 132 - 1 wt.
Cron-moiika-2 - 1 mr.
1eHTpudyra ¢ poTopom - 1 mir.
[xad mxuHCOBBINA 132 - 1 mT.
[xad mis cymox - 1 mT.

[xad cymmnsneri HIC-80-01 (200 C) - 1 mT.

OnekrporunTka 132 - 1 mT.
231300
Bemanka 231 - 1 .
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Boeitsoknoit mkad-1 231 - 1 mT.
Britsoknoit mkad-2 231 - 1 mT.
Hocka-knaccHas 231 - 1 mT.
HaBecHol cymuabHbIN CTEIIaX sl HOCYAbl - 2 IIT.
[Tapra - 1 .
Cron-naboparopusriii-1 231 - 1 m.
Cron-nabopartopHsiid-2 231 - 1 m.
Cron-nabopartopHsiii-3 231 - 1 m.
Cron-morika 231 - 1 mrT.
Cron-mmcbMeHHBIN-1 231 - 1 mT.
Cron-nmmcbMeHHBIN-2 231 - 1 mT.
Cron-mucbMeHHBIN-3 231 - 1 mT.
Cron-nmcbMeHHBIN-4 231 - 1 mT.
[lxad mxuaCOBBIK-1 231 - 1 mT.
[xad ms cymoxk 231 - 1 mr.
[xad-mxuaCcoBBINA-2 231 - 1 mT.
OnekrporunTka 231 - 1 mT.
232300
Britsoxnoit mkad-1 232 - 1 mT.
BriTsoknoit mkad-2 232 - 1 mT.
no3arop mexad. BIOHIT 1-kan. 100-1000mxkd - 1 mT.
nozarop snektp. BIOHIT 1-xan. 10-300 mkit - 1 mr.
nozarop snektp. BIOHIT 1-kan. 5-120 Mk - 1 .
Hocka knaccHas 232 - 1 mT.
JlaGopatopnsrii cton-1 232 - 1 mT.
JlaGopatopHnsrii cton-2 232 - 1 mrT.
JlaGopatopnsrii cton-3 232 - 1 mrT.
HaBecHol cymuabHbIN CTEIIaX sl TOCYAbl - 2 IIT.
[Tapra - 1 mr.
ITnceMmennsIit cton-1 232 - 1 mr.
ITnceMenHsIit cTon-2 232 - 1 mr.
ITnceMenHsIit cton-3 232 - 1 mr.
Cron-morika 232 - 1 mrT.
[lxad mxuHCOBBINA-1 232 - 1 mT.
[lxad mxuHCOBBINA-2 232 - 1 mT.
[lxad mxuHCOBBINA-3 232 - 1 mT.
[lxad mxuHCOBBIN-4 232 - | mT.
OnekTporunTka 232 - 1 mrT.
233300
Becwl Shinko HTR-220CE (220r/0.0001r) - 1 mT.
BECHI SJICKTPOHHBIC - | IT.
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.
JlaGopatopnsrii cton-3 233 - 1 mT.
JlaGopatopnsrii cron-4 233 - 1 mT.
HaBecHol cymuabHbIN CTEIIaX sl TOCYAbl - 2 IIT.
[Tapra - 1 mr.
ITnceMmennsIit cton-1 233 - 1 mT.
ITnceMmenHsIit cton-2 233 - 1 mT.
ITuceMennsIit cton-3 233 - 1 mT.
Cron-morika 233 - 1 mrT.
Tymb6a metamumueckas-1 233 - 1 mT.
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Tymb6a metamumueckas-2 233 - 1 mT.
[lxad mxuHCOBBINA-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.
Britsoknoit mkad-1 234 - 1 mT.
BriTsoknoit mkad-2 234 - 1 mT.
Hocka knaccHas 234 - 1 mT.
JlaGopatopnsrii cton-1 234 - 1 mT.
JlaGopatopHnsrii cton-2 234 - 1 mrT.
JlaGopatopnsrii cton-3 234 - 1 mrT.
JlaGopatopnsrii cron-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 cymmnbabi [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.
Jlabopatopnsrii cron-2 130a - 1 mT.
JlaGopatopnsrii cron-3 130a - 1 mT.
JlaGopatopusrii cron-4 130a - 1 mT.
JlaGopatopnsrii cron-5 130a - 1 mT.
[Tapra - 2 mr.
Cron moiika 130a - 1 .
1eHTpudyra ¢ poTopom - 1 mir.
OnekrporunTka 130a - 1 mT.
139300
aBTocaMIuiep (MPUCTaBKa K aHAJU3aTOPy) C AMEKTPOIAOM - | ImT.
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 mT.
BECHI SJICKTPOHHBIC - | TIT.
Bemanka - 1 mr.
rups 200 r - 1 wt.
natauk Moaymne EM-04 (Zn Cd Pb Cu) - 1 mT.
Hocka knaccHas 139 - 1 mr.
KOHIYKTOMETp - 1 IT.
Konmykromerp Oxcnept-002-2-6-n  (maruuk  naboparopasid)(UII, matunk  YOII-I1-C)
(OxoHMKCOKCTIEPT),Kabenb ajist mpoenenust mosepku bIT, MII, PO, ¢ moBepkoii - 1 mT.
MarauTHas Memanka YMM (5B k mpu6. Dxcnepr) - 1 mT.
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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 atoMmHO-a06copOImonabii MI'A-915) - 1 mT.
Cron s BecoB 139 - 1 mt.

cron maboparopusiid 139-1 - 1 mT.

cron jaboparopusiid 139-2 - 1 mT.

cron tjaboparopusiid 139-3 - 1 mT.

cron jaboparopusiid 139-4 - 1 mT.

cron maboparopusiid 139-5 - 1 mT.

Cron moiika 139 - 1 mt.

CTOJI MUCbMEHHBIN - 1 TIT.

®otometp "Dkcnepr-003" - 1 mt.

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

[lIxad BeITSHKHON 139 - 1 ™.

[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 7151 IEMOHCTPAIIH 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.
Ckamelika 3-mecTHas - 52 mIT.
Crmut-cucremMa HanonbHO-oTonouHas 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 yKa3aHHus 10 OCBOCHUIO JUCUMILIMHBI (MOLYJIs1)

VYyebHas paboTa MO HAMPABICHUIO MOATOTOBKUA OCYIIECTBISICTCS B ()OpME KOHTAKTHOW PabOTHI C
MpenojaBaTeieM, CaMOCTOATEIbHOH paboThl OOydaromierocsi, TEKyIIeH W IPOMEKYyTOYHOU
arTecTtaldid, WHBIX (Qopmax, MpengaraéMblX YHUBEPCUTETOM. YYeOHbI MaTepuan AUCLHUILIMHBI
CTPYKTYPHUPOBAaH U €r0 H3y4YeHHE TMPOU3BOJUTCS B TEMaTHYECKON MOCIIEI0BaTEIbHOCTH.
ConepxaHne METOIUYECKUX YKa3aHHUM JOJKHO COOTBETCTBOBaTh TpeOoBaHUsM DenepanbHOro
rOCyIapCTBEHHOTO O00pa30BaTENIbHOTO CTaHAApTa M YYEOHBIX MporpaMM IO JTUCIUILIUHE.
CamocrosiTenbHasi paboTa CTYIEHTOB MOXET OBITh BBINOJHEHa C TIOMOINBIO MaTepualoB,
pa3MeIeHHBIX Ha mopTae nmoaaepxku Moodl.

10. MeTonn4yeckue peKOMeHIANMUM 110 OCBOCHUIO TUCUMIIIMHBI (MOLYJIs1)
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HucuumnHa "Heopranumdeckass U opraHuyeckas XUMus'" BEIETCS B COOTBETCTBUM C KaJICHIApHBIM
y4eOHBIM IJIAHOM W PACIIMCAHUEM 3aHATHI 1O HelessM. TeMbl IPOBEICHUS 3aHATHHA ONPEACIISTIOTCS
TEMaTUYECKUM TUTAHOM pabodeil mporpaMMbl JUCITUTUTHHBI.
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