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PABOYAS ITPOTPAMMA IIEJAT'OT'A

1o yueOHoMy Kypcy «XuMus»
ba3oBblii ypoBeHb
cpeaHero oouero o0pa3oBaHus
10-11 k1accnl



PABOYAS ITPOT'PAMMA
JJIA CPEAHEI'O (ITOJIHOI'O) OBUET'O OBPA3OBAHUSA
(ba30Bblil ypOBEHb)

IHosicHuTEeNLHAA 3aNIUCKA

Hacrosimass pabouas y4yeOHas mporpamma 0a30BOro Kypca «XHUMUS» JUIS YPOBHS CPETHETO
noyiHoro (00mmiero) oOpa3oBaHUs CpeIHEH 001Ie00pa3oBaTEIPHOM IIKOJIBI COCTABJICHA Ha OCHOBE
¢denepaabHOrO0 KOMIIOHEHTa TOCYAApCTBEHHOTO O0pa3oBaTENbHOTO CTaHAAapTa 0a30BOr0 YpPOBHS
obmero obpaszoBanus, yrBepka¢HHoro nmpukazom MO P® Ne 1312 ot 09.03.2004 roma u nmpuMepHOit
nporpaMMel (TIOTHOTO) 00IIero oopazoBaHus 1Mo XuMuK  (0a30BBIM YPOBEHB) OIMYOIMKOBAaHHOW B
COOpHHKE HOPMATHBHO-TIPABOBBIX  JOKYMEHTOB JJisi  0OIIe00pa30BaTelIbHBIX  YUPEKACHUM
(«CO0pHUK HOPMATUBHO-TIPABOBBIX TOKyMeHTOB. Xumus. Coct. D./1. /Inenpos, A.I'. ApkagseB. — M.:
Hpoda, 2007»), wu uporpammbl kypca xumum Jig 10-11 kmaccoB o6mieoOpa3oBaTeIbHBIX
yupexaenui (6a3oBblil ypoBens) aBTopa O. C. 'abpuensn (2009 rox).

KosmuecTBO yueOHBIX 4acOB, HA KOTOPbIE pacCUYUTaHa padouyasi mporpaMmma
KanengapHo-rematuueckoe r1ianupoBanue B 10 kiacce paccuntano Ha 34 yaca: 1 yac B Henelto,
BKJTIOYass 2 MpaKkTUYeCKHe paboThl, 2 KOHTPOJIbHBIE paboThl, 10 1a00paTOPHBIX OIBITOB.
KanengapHo-rematnueckoe 1ianupoBanue B 11 kiacce paccumtano Ha 34 yaca: 1 yac B Hejelno,
BKJTIOYass 2 MpaKkTUYeCKHe paboThl, 2 KOHTPOJIbHBIE paboThl, 10 1ab0paTOPHBIX ONBITOB.

HN3meHeHNsl, BHeCEHHbIE B ABTOPCKYIO IPOrPaMMy

10 kiacc: Bce TEMBI IO KOJIMYECTBY YAaCOB COOTBETCTBYIOT aBTOPCKOM IporpamMme. ConeprkaHue
paboyeil mporpaMMbl HallpaBJIEHO Ha OCBOEHHUE YYallUMUCS 3HAHUM, yMEHUN U HaBBIKOB Ha 0a30BOM
YPOBHE, UuTO cOOTBEeTCTBYeT OOpazoBaTeNbHON MporpamMme HIKOJbl. [IporpamMma BKIIIOYAaeT BCE TEMBI,
IpelyCMOTPEHHbIE (hefiepaibHbIM KOMIIOHEHTOM TOCYAApCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa
cpeaHero (moysHOro) oduero oOpa3oBaHUS MO XMMUHU U aBTOPCKOM IporpaMMbl yuyeOHOro Kypca.
ABTOpcKasi mporpamma mnpejajaraer 15 nadopaTopHbix paOoT, HO ONBIT pabOThl MOKa3bIBAET, YTO HA
BBITIOJIHEHHE BCEX JIAOOPATOPHBIX padoT, MPeI0KEHHBIX aBTOPOM Y4eOHOI0 BpeMEeHH He xBaTaeT. B
TEMaTUYECKOM I[IJJaHUPOBAaHUM JAaHHOM pabouedl mporpaMMbl mpenycMoTpeHo 10 mabopaTopHBIX
OIBITOB, YTO COOTBETCTBYET I IprMepHoOIi mporpaMme.

11 xmacc: copepkanue pabodeil mporpaMMbl HAIMpPaBJICHO HA OCBOEHWE YYAIIMMHCS 3HAHUH,
YMEHUH U HaBBIKOB Ha 0a30BOM ypOBHE, 4TO COOTBETCTBYeT OOpa3oBaTenbHON MporpaMmMe MIKOJIbI.
[IporpamMma BKJIIOYAET BCE TEMBI, IPEYCMOTPEHHBIE (eiepaIbHbIM KOMIIOHEHTOM I'OCY/1apCTBEHHOIO
00pa30BaTeNBHOTO CTaHAAapTa CpeAHero (TMOJHOro) o0Iiero oOpa3oBaHMsS MO XMMHUHU U aBTOPCKOMH
porpamMmbl Y4eOHOTO Kypca. ABTOpCKas mporpamma mpemiaraet 15 madopatopHbeix padboT, HO ONBIT
paboThl TOKAa3bIBAET, YTO HA BBIINOJHEHHWE BCEX JIA0OPATOPHBIX pPAabOT, MPEUIOKEHHBIX aBTOPOM
yueOHOro BpeMEHM HE XBaTaeT. B TeMaTHdecKOoM IUIAaHMpPOBAaHUM JaHHOW paldouell HporpamMmsl
npenycMoTpeHo 10 1abopaTopHBIX OMBITOB, UX COAEpkKaHUE CcOOTBETCTBYeT [IprMepHOil mporpamme.
[Tocne ypoka «Turmbl KpUCTaUIMUECKUX PEIIETOK M CBOMCTBA BelIecTB. BemiecTBa, aMoppHbIC U
KpHUcTalnueckue» B TeMe 2 «CTpoeHne BelecTBay, IIIaHUpYeTCs MPOoBeIeHNnEe 0000IAIOIIEero ypoKa
«[IpuurHBI MHOT00Opa3Hsl BELIECTB: U30MEPHsl, TOMOJIOTHUS, AJTIOTPOIIHS», YTO COOTBETCTBYET
IPUMEPHOU MTPOrpaMMe U JIOTHKE U3ydeHHs Kypca. Ypok «llommmepb» HCKITIOUEH U3 TEMBI:
«CTpoeHue BelecTBa», Tak Kak U3ydeHHUe 3TOro pas3jiena U MpuUMepHas U aBTOPCKask IpOorpaMMbl
npexaycmarpuBatoT B 10 kiacce. 3a cuet atoro go6asneH 1 yac B Teme «BerecTBa 1 X cBOicTBa» Ha
MOBTOpEeHHE U 000011IeHNe 3HAaHUH ydanuxcs 3a Kypc o01el XUMHUU.

Hcnoab3yemplii yueOHO-METOAUYECKUN KOMILJIEKT
1. Tabpuenan O. C., Xumus. 10 xnacc. ba3oBblit ypoBeHb. Y4eOHUK sl 00111€00pa30BaTeNbHBIX
yupexenuit. - M.: JIpoda, 2009.



2. Tabpuensn O. C., Awykoea A. B. Xumus. 11 knacc. bazoBelil ypoBeHb: YueOHUK IS
001eo0pazoBaTeNbHBIX Yupexkaenuit. - M.: JIpoda, 2007r.

3. bormanoBa H.H., BacrokoBa E.FO. COOpHHMK TECTOBBIX 3aJaHMW JUISI TEMAaTHYECKOTO U
UTOroBOro kKoHTpoJisa, xumus 10-11 knaccsl, - M.: «MaTemnext-Lentpy», 2009.

4. Xomuenko U. I'. COopHUK 33134 U yrpa>kHEHH 110 Xumuu, M: 2007

TPEBOBAHMUSA K YPOBHIO ITIOAI'OTOBKH YUHAIIIUXCA

B pe3ynbraTe u3yueHuss XuMuu Ha 0a30BOM YPOBHE YUEHUK JOJIKEH
O 3HaThb / NIOHUMATh

. sajicHellue Xumuyeckue NOHAmMUA . KOBaJICHTHAsI XUMUYECKas CBSA3b, BAJICHTHOCTD, BEILECTBA
MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUSI, YTIEPOAHbIN CKeleT, GyHKIMOHATbHAS TPYIIIa,
MU30MEpHsi, TOMOJIOTHUS; aTOM, MOH, XUMHYECKasi CBSA3b, JIEKTPOOTPULIATEIbHOCTh, BAJICHTHOCTb,
CTENEeHb OKUCJICHHS, BELIECTBAa MOJEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHUS, PAacTBOPHI,
ANEKTPOJIUT W HEIJICKTPOJUT,  IJICKTPOJUTHYECKAs  JIUCCOLMAlUSA,  OKHCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHHE M BOCCTAaHOBJIEHUE, TEIJIOBOH 3((EKT peakuuu, CKOPOCTh
XMMUYECKOM  peakluH, KaTajlu3, XHMMHYECKO€ paBHOBECHE,  YIJIEPOIHBIM  CKeEJeT,
GbyHKIIMOHAIbHAS TPYIINA, U30MEPUS, TOMOJIOTHUS;

o OCHOBHbIE 3AKOHbL XUMUU . COXPAHCHUS MACChI BEIIECTB, ITOCTOSIHCTBA COCTaBa, MEPUOANICCKUI
3aKOH;
o OCHOBHblEe Meopuu XUMUU. XUMAYECKON CBSI3H, JICKTPOIUTUUCCKON THUCCOIUAIINN, CTPOCHUS

OpPraHu4YCCKux COG,Z[I/IHGHI/II‘/'I;

o sajicHellue eeujecmea U Mamepuavl. yKCycHas KUCiIoTa, MeTaH, dTUIIEH, alleTHIIeH, OEH3011,
9TAHOJ, >KHPBI, MbLJIa, TIOKO3a, caxapo3a, KpaxMmai, KJIeTdaTka, OelKd, MCKYCCTBEHHBIC H
CUHTETHUYECKHE BOJIOKHA, KAay4yKH, IIACTMACChl; OCHOBHBIE METAJUIBl M CIUIABBI; CepHas,
COJISIHAsI, a30THAsI M YKCYCHAsl KUCTIOTHI; ;

O yMeTh
. Ha3b16amp N3y4eHHbIE BELECTBA 10 «TPUBHAIBHON» WIIK MEKIYHAPOIHOW HOMEHKJIIATYpE;
. onpeodensams. BAJCHTHOCTb U CTENECHb OKUCIICHUS XUMHUYECKUX 3JIE€MEHTOB, THI XMMHUYECKON

CBSI3M B COCJIMHEHUSAX, 3aps]l MOHA, XAapaKTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX
COEIMHEHUH, OKUCIIMTEND U BOCCTAHOBUTEIND; NPUHAJICKHOCTD BEIIECTB K PAa3IMYHBIM KjlaccaM
OPraHUYECKHX COCTMHEHUN;

. Xapakmepu3oeams. XUMUYECKHUE CBOICTBA OCHOBHBIX KJIACCOB OPraHUYECKHUX COCAMHEHUMH;
CTPOCHHE UM XMMHUYECKHE CBOWMCTBA M3YUYEHHBIX OPraHUYECKHX COEIUHEHMH; 3JIE€MEHTHI MajbIX
MIEPHOJIOB T10 UX TOJIOKEHHUIO B niepuoauueckon cucreme J[.M.Menneneesa; o0mme XuMHIeCKre
CBOMCTBA METAJNIOB, HEMETAJUIOB, OCHOBHBIX KIJIACCOB HEOPraHMYECKUX M OPraHuYeCKHUX
COCIUHCHMIA,

J 00bACHAMY . 3aBUCUMOCTb CBOICTB BEIIECTB OT MX COCTaBa U CTPOCHHUS; IPUPOTY XUMUUECKON
CBSI3U (MOHHOM, KOBaJEHTHON, METAIJIMUECKOM ), 3aBUCHMOCTh CKOPOCTH XUMHUECKOH peakuuu u
MOJIO’KEHUS XMMHUYECKOTO PaBHOBECUS OT PA3IMYHBIX (PaKTOPOB;

L 8bINOJIHAMb XUMUUECKUIL IKcnepumernm 110 paClio3HaBaHUIO BaKHEHUIIINX HCOPTaHUYCCKUX U
OpTaHU4YCCKUX BCILICCTB,

. nPOBOOUmMb CaMOCTOSTEHHBIN TTOUCK XUMUYECKONH HH(OPMAIIUHU C UCTIOIb30BAHUEM Pa3TMUHBIX
UCTOYHUKOB (HAy4YHO-TIOMYJSPHBIX W3JaHUN, KOMIBIOTEPHBIX ©0a3 JaHHBIX, PpECypCcOB
WuTepHeTa); HWCMONB30BaTh KOMIBIOTEPHBIE TEXHOJOTMH JJisi O0padOTKH U  Iepenadu
XUMHUUYECKON MHPOPMAIUH U €€ IPEJICTaBICHUS B Pa3IMuHbIX (opMax;

UCNO/Ib306AMb NPUOOPEMEHHble 3HAHUS U YMEHUA 6 HNPAKMUYECKOU OesasmelbHOCmu U

nOBCEOHESHON JHCUHU 015

. 00BSCHEHUS! XUMUYECKUX SBIICHUH, POUCXOIAINX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;

o ONpEAEIEHUs] BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUNA B PA3JIUYHbIX YCIOBUSIX U
OIICHKH UX TTOCJIC/ICTBHIA;



HKOJIOTUYECKU IPAMOTHOIO MTOBEJIEHUS B OKPYKAIOIIEH cpelie;

OLICHKM BIIUSHUS XUMHUYECKOI'O 3arpsi3HEHUsI OKPYXKAIOIIEW Cpeibl Ha OPraHU3M 4eJOBEKa U
JIpYyrue )KUBbIE OPTaHU3MBI,

0e30macHOro OOpalieHusi C TOPIYMMH M TOKCHYHBIMH  BEIIECTBAMH, JIAOOPATOPHBIM
000pyI0BaHUEM;

IMPUT'OTOBJICHUSA PACTBOPOB SaﬂaHHOf/’I KOHLCHTpPALlUN B 6BITy H Ha ITPOU3BOACTBC,

KPUTUYECKON OIEHKH JOCTOBEPHOCTH XMMHUYECKOH HH(OpMAIUM, MOCTYHAromel H3 pa3HbIX
VCTOYHHUKOB.



Kanenoapno-memamuuecxoe nianuposanue no xumuu o 10 xnacca na 2018-2019
YuebHblll 200
Yuumeno Yepnusaeea /lapvs Bukmopoena

Tema 1. Beeoenue. Teopus cmpoenusn opcanuydeckux coeounenuil — 3 uaca

Ne | Ne ara [ara
n/m | /T Tema ypoka [IpakTukym [Ipumeuanue o o
IUIaHY baxty
[IpenMeTr opranuyeckoit
1 1 xumuu. Heoprannueckue n
OpraHUYECKHUEe COCTUHEHUSI.
BanenTtHoCTb.
OCHOBHbIE TIOJIOKEHUS
2 2 TEOPHH XUMHUYECKOTO
CTPOCHHUS OPTaHUYECKUX
COE€IMHEHUI.
3 3 OCHOBHBIC TIOHATHS

opr AHUYECKON XMMHH:
T'OMOJIOTHM U TOMOJIOTHYCCKUC
pAAbl, ©30MCPBI U H30MCPUA

Tema 2. Yeneeo0opoowt u ux npupoonvie ucmouHuxku — 8 uacoe

Ne No [ara ara
n/m | /T Tema ypoka [IpakTukym IIpumeuanue o o
daxTy daxty
4 1 | [Ipupoanblii ra3. AJKaHbI: Jl.o. 1
TOMOJIOTH, H30MEPBI, Konctp.
XAMUYECKHUE CBOMCTBA U MoJIeNen
TIPUMEHEHHE. MOJICKYJI
5 2 | AnkeHbl. DTUJIEH, €TO .
IIOJIy4E€HHUE, CBOMCTBA, [Tomyuen.
IIPUMEHEHHE. CoHy
6 3 | AnkagueHbl. XUMHUYECKHE Jl.o. 2
CBOiicTBa OyTaaneHa u Kauecrts.
n3onpena. Kayuyku. Pesuna. peakuuu
7 4 AnKuHBI. ALIETHIIEH, €TO J.o.3
MOJIy4eHHUE, CBOMCTBA, [Tonyu n
IIPUMEHEHNE. CBOMCTBA
8 5 | Hedrts, e€ cocTaB u JL.o. 4
nepepadoTka. bensun u Komnexums
OKTaHOBOE YHUCJIO. «Hedtb»
9 6 ben3zon: nonyuenue, cBONCTBA,
MIPUMEHEHNE.
10 7 O000111eH1E 3HAHUT U
perieHue 3aaad 1mo TeMe
«YTIeBOAOPOIBI»
11 8 | Konmponvnas
Paboma Ne I no meme
«YTIeBOAOPOIBI U X
MPUPOIHBIE HICTOYHUKH




Tema 3. Kucnopoocooepyicawjue coeOuHeHus u uUX HAXOHCOCHUE 8 HCUBOI

npupooe -10 uacos

/o

Ne
o/t

Tema ypoka

[IpakTukym

[Ipumevanue

ara
o
JIaHy

Hara
o

bakrty

12

XUMHWYECKUH COCTaB
JKUBBIX OPraHU3MOB.

13

Cnuptel. [lonydeHue,
dusndeckue u
XUMHUYECKHE CBOMCTBA
ATaHOJIa, TPUMEHEHUE.
AJIKOroJIi3Mm.

1.

Oxucnenue cnupra

14

I'munepun xax
IIPEICTaBUTEID
MHOT'OaTOMHBIX CIIUPTOB,
€ro IIPUMEHEHHUE.

J.o. 5
CaoiicTBa
TJIUIEpUHA

15

DeHOI: NTOTyYEHHE,
CBOIICTBa, MPUMEHEHUE.

1.

Kad. pCaKluun

16

Anbaeruipl: Moxy4eHue,
CBOICTBa, MPUMEHEHUE.
Koxkcoxumuueckoe
IIPOU3BOJICTBO.

J.o. 6
Kay. peakiuu

17

KapOoHOBBIC KHCIIOTHI:
HOJTyYeHHE, CBOWCTBRA,
PUMCHCHHE.

18

CnoxxHbIC Y()HUPHI U KUPBI,
UX IOJIyYEHHE, CBOMCTBA,
IIpUMEHEHHE.

Jl.o.7
00pa3Iibl MOIOIIIUX
CPEICTB

19

VYrnesonsl. ['mroko3a:
MOJIy4YE€HUE, XUMUYECKUE
CBOMCTBA U IPUMEHEHHE.

Jl.o. 8
Kay. peakuuu

20

O00011eHNe 3HAaHUHT 110
TeMe:
«Kucnopoaconepxaine
COETMHEHUS»

21

10

Koumponvnas paboma
Ne2 no meme:
«Kucnopoaconepxaine
COETMHEHUS»

Tema 4. Az3omocoodeprcauiue cOeOUHEHU UX HAXOHCOCHUE 8 HCUBOU npupooe -6 u

Ne | Ne Jara Hara
n/o | o/t Tema ypoka [IpaxkTukym IIpumeyanune o o
IJIaHy dakrty
[TonsiTue 06 aMuHax.
22 |1 | CgoiicTBa, HOJy4YEeHUE U
MPUMEHEHNE aHWJINHA.
23 |2 | AMHUHOKHCIIOTHI KaK

am¢oTepHbIe OpraHUYECKHe

COCIMHCHUS.




24

IlentnaHas cBsI3bL U

IIOJIUIICTITUIBI. HpI/IMeHeHI/Ie

AMHWHOKHCJIOT.

25

benku, ux crpykrypa,
OMOXUMHUYECKHE (PYHKITUU U
CBOMCTBA.

Jl.o. 9
CBOMCTBA
OEJIKOB

26

OOmwii TIaH CTPOCHUS
HykieoTuaa. CpaBHEHHE
PHK u JIHK, ux 3Ha4yeHue.

27

Hucrpykrax no Th.
IIpakTuyeckas padora
Nel: «Pemenne
JIKCHEPUMEHTATbHBIX

3a/Ja4 Ha WIeHTUPUKAIUIO

OpPraHuYecKux
coeIMHEeHHI»

IIpakTHyeckas
padora Ne 1

Tema 5. Buonozuuecku akmugHnvle opeanuyeckue coeounenus — 4 uaca

n/n

No
/T

Tema ypoka

[IpakTukym

[Ipumeyanue

Hara
1o
IJIaHy

Jlara
o

bakrty

28

DepMeHTHI Kak
OMOJIOTUYECKHE
KaTaau3aTopbl. 3HAYCHUE B
MPUPOJEC U HAPOJIHOM
XO3sICTBE.

29

ButamMuHbI, aBUTAMHUHO3BL,
TUTIO- U TUTIEPBUTAMUHO3HI.
Buramuue: A u C.

KOJIIICKIMA
BUTaMHNHOB

30

ITonsiTHE O TOPMOHAX.
WHcynuH U agpeHanuH.

J. YcnpIT.

HWHCYJIMHA Ha OeioK

31

JlexapcTBeHHAs: XUMHUSI.
Hapkornueckue BemecrTsa.
bopr6a n npodunaktuka
HapKOMaHHH.

JI.0.10 3HAKOMCTBO

C JIOMaIIL. U
aBTOMOOWII.
alTEeYKOn

Tema 6. chyccmeenubte U cunmemudecKue opzanuueckue coeOunenusn — 3 uaca

No | Ne Jara JlaTa
n/ | o/t Tema ypoxka IIpakTukym IIpumeuanue o 1o
i TIaHy dakty
32 |1 [Tomyyenue uckyccrBennnix | J. komiexkuus

MOJIMMEPOB: alleTaTHBIN BOJIOKOH

IIEJIK, BICKO3a.
33 |2 Cunrernueckue noaumepst, | .

UX CTPYKTYpA, TIOY4YCHUE, | KOJUICKIIUS

OTJIeJIbHBIE MPECTABUTENIN. | IJIacTMace
34 |3 HNucrpykrax no Th. IpakTnyeckas

IIpakTnyeckas padora Padora Ne 2

Ne2: «PacnozHaBanue
IJIACTMACC H BOJIOKOH»




Kanenoapno-memamuuecxoe nianuposanue no xumuu o 11 xnacca na 2018-2019
YuebHblll 200
Yuumeno Yepnusaeea /lapvs Bukmopoena

Tema 1. Cmpoernue amoma u nepuoouueckuii 3axkon /I.U. Menoeneesa —

3 uaca
Ne | Ne ara [ara
n/ | o/t Tema ypoka [Ipaktukym | [lpumeuanue o o
I IIaHy daxty

1 1 Crtpoenune atoma. OCOOEHHOCTH
CTPOCHUS JIEKTPOHHBIX 000JI0UEK
NIEPEXOHBIX DJIEMEHTOB.

2 |2 [Tepuoauuecknii 3aK0H
JA.N.MenpeneeBa B CBETE YUEHHUS O
CTPOCHUH aTOMA, €T0 3HAYCHUE.

3 |3 [1CXD — rpadudeckoe
otobpaxenue [13. dusznueckuit
CMBICJI TOPSIIKOBOI'O HOMEpa
3JIeMEHTa, HOMEPOB MepHoJa U

TPYIIIBL
Tema 2. Cmpoenue eeuiecmea — 13 uacoe
Ne | Ne [ara Jara
/o | w'r Tema ypoka [IpakTukym IIpumeuanue | mo o
IaHy dakry

4 1 WonHas n Metayminueckas .

xumuueckue cssa3u. CeoiictBa | Momenu

BEIIECTB C DTUMH TUIIAMHU peleToK

CBsI3U. BUIBI HOHOB. NaCl, Fe

5 2 KoBasneHTHas nosspHas u
HETIOJISIpHAs] XUMHYECKUE
CBSI3U, UX MEXaHU3MBI.

6 3 | MexMonexymnsipHas 1 .
BHYTPHUMOJIEKYJISIpHAs Mopenu
BOJIOpO/IHAs CBsA3b. E€ MOJIEKYJTbI
OMOJIOTHYECKOE 3HAUYCHHE. JIHK

7 4 THUITBI KPUCTAININYECKHUX .
PELIETOK U CBOWMCTBA BEUIECTB. | THUIIbI
BemectBa, amopdHbie 1 KPUCTaJUTNY
KPUCTAJUIMYECKHE. peueTKu

8 5 [TpuunHbl MHOTOOOpa3us .
BELIECTB: U30MEPUA, Monaenu
TOMOJIOTHSI, aJNIOTPOTIHS M30MEPOB

9 6 Oco0eHHOCTH CTPOEHUS Ta30B.
[Tpuponnbie razoo0pa3Hbie
cMmecH. 3arpsi3HEHHe
atMocdepsl 1 60pb0da ¢ HUM.




10 |7 Bonopona, kucnopon, .
YIICKUCITBIN Ta3, aMMHUaK, CooTtBeTcTB
3tusneH. Ux nonydenue, OTIBITHI
coOupaHue, pacrio3HABaHUE
11 |8 Hucrpykrax no Th. IIpakTuyeckas
IIpakTnyeckas padora Nel: | pabora Ne 1
«Ilonryuenue, cooupanue u
pacrno3HaBaHue ra3zoB»
12 |9 3aKOH MMOCTOSIHCTBA COCTaBA.
BemecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO COCTaBa
13 | 10 | YucTsle BemecTBa U CMECH.
CniocoOnI pa3ieiieHus1 CMecei.
SIBieHMS, IPOUCXOISAIINE TPH
pacTBOPEHHH BEIIECTBA.
14 | 11 | UctunHBIE PACTBOPSI.
MaccosBast 1oy
pacTBOPEHHOTO BELIECTBA.
15 | 12 | IlonsTHE O THUCIIEPCHBIX Jl.o. 1
cucTemax, ux kinaccudukanus | O3HaK. ¢ IUCI.
Y 3HAYCHHE. CHUCTEeMaMHU
16 | 13 | Kowmponvuas paboma Ne [
o teme «CtpoeHue
BEIIECTBAY.
Tema 3. Xumuueckue peakuyuu —8 uacoe
[ara [ara
Ne | Ne Tema ypoka IIpaxTuxym [Ipumeyanue o o
n/n | o/t IJIaHy dakrty
17 |1 Peakmum, naymmwe ¢ J.o.2,3
H3MEHEHUEM COCTaBa CuSO4+Fe
BEILECTBA. HCI+Zn
18 |2 | TennoBoii apdext
XMMHYECKON PEaKIUU.
19 |3 | CxopocTh XUMHYECKOM Jl.o.4
peakiuu, e€ 3aBUCUMOCTh OT Paznoxenue
pa3auyYHbIX (PaKTOPOB. H>0;
[TonsTe o KaTanuse.
20 |4 | OOGpaTUMOCTh XUMHUYECKUX
peakuuii. XuMU4eCcKoe
paBHOBecHE, CIIOCOOBI €ro
CMETICHHUSI.
21 |5 | DnexTponuTHUECKas J.o.5
nuccoruanug. Peakmuu [Tpusnaku
HMOHHOT0 OOMEHa. HEOOpaTHM.
22 | 6 | l'mmponus Heopranmveckux u | JI.o. 6
OpPraHUYeCKUX COCTUHEHUH. I'uaponus
Ero Guonorunveckast poib
23 |7 | OkucnurenbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIIH.




24 | 8 | DnekTponu3 paciiiaBoB U .
pPacTBOpPOB Ha IIPUMEPE Monens
XJIOpUJA HATPUS, €TO ANEKTPOJIN3a
3HAUYCHUE.

Tema 4. Beuecmea u ux ceoiicmea —10 uacoe
ara [ara

No | Ne Tema ypoka [IpakTukym [Ipumeyanue o o

n/n | o/t IUIaHY baxty

25 |1 Mertainisl: B3aHMOOECHCTBHE C J.o.7
HEOPTaHUYECKUMU U KOJUICKIHH
OpPraHMYECKUMH BEIIECTBAMH. METaJIJIOB

26 |2 | IlonsTHE O XUMHYECKOH U .
ANEKTPOXUMHUYECKOH Koppo3un | Pe3ynbrarsl
METAJIJIOB, CITOCOOBI 3aIUTHI. KOPpO3Uu

27 |3 | Mucrpykrax no Th. IIpakTHyeckasn
IIpakTuyeckas pad6ora Ne2: padora Ne 2
«Pemenne
IKCIMEPUMEHTAIBHBIX 32124
HA WJIEHTH(PUKATNIO
OpPraHuYecKuX
HEOPraHHYeCKUX
COeTUHEeHUI»

28 |4 | Hemeramibl Ha ipuMepe .
CPaBHUTEIBHOM Komnekuun
XapaKTEPUCTUKHU TaJIOTEHOB. HEMETAIIJIOB

29 |5 | Kucnorsel HeopraHudeckue u JL.o. 8
oprannueckue. Okuciaurensueie | CBolicTBa
CBOICTBA CEPHOM U a30THOMN KHUCJIOT
KHCITIOT.

30 | 6 | OcHoBanus Heopranwdeckue | JI.o. 9
OpraHHYecKHe. CBo#i. OCHOBaH

31 | 7 | Conu, ux knaccupukaius, JLo. 10
CBOMCTBA, KAYeCTBEHHBIE KauecTBeHnnie
peaknuu, 3HaYCHHE. peaxiuu

32 |8 ['eHeTHYeCKas CBS3b MEKITY
KJIaCCaMH HEOPTraHMYECKHUX U
OpPTaHWYECKUX BEIICCTB.

33 |9 | Koumponvuas paboma Ne 2 1o
teme «BemecTBa u ux
CBOWCTBaY.

34 | 10 | [ToBTOpeHwe u 0000MEHNE

3HaHMM yydalmxcs 3a Kypc
0O0IIIE XUMUH




COJAEP)KAHUE TEM YYEBHOT' O KYPCA

Beenenne (1u)

[Ipenmer opranunyeckoit xumuu. CpaBHEHHE OPraHUYECKUX COSAMHEHUN ¢ HEOPraHUYECKUMHU.
[IpupoaHblie, HICKYCCTBEHHBIE U CHHTETUUECKUE COCTUHEHUS.

Tema 1. Teopust cTpoeHHsI OpraHUYECKHX coeqMHeHmit (2 u)

BanentHocTh. XMMHUECKOE CTPOEHUE KAK MOPSAO0K COEIMHEHUSI aTOMOB B MOJIEKYJIE
COTJIACHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHUS
OpraHMYECKUX coeqMHEeHU. [IoHsITHE O TOMONIOIMM ¥ TOMOJIOTaX, U30MEPUH U U30MEpPaX.
Xumuyeckue GopMysbl U MOJIETH MOJIEKYJ B OPraHUYECKON XUMUH.

Tema 2. Yri1€BoA0pPOAbI M MX PUPOAHbIE HCTOYHHMKH (8 u)

[Ipuponusbiii ra3. A 11 k a H bl. [IpupoaHBIil ra3 Kak TOMIMBO. ['OMOJIOTMYECKUM psiji, U30OMEPHUS
Y HOMEHKJIaTypa aJIkaHOB. XMMHUYECKHE CBOICTBA aJIKaHOB (Ha IpUMEpPE METaHa U dTaHa):
ropeHue, 3aMelleHue, pa3aoKeHue u neruapuponanue. [IpumeHenne aikaHoB Ha OCHOBE
CBOMCTB.

A 11K € H bl. DTUJIEH, ero nojy4eHue (IeruIpupoBaHUeM dTaHa U JeruapaTanueil 3TaHona).
XUMHYECKUE CBOMCTBA ATUJICHA: TOPEHUE, KAYECTBEHHBIE PEAKIINHU, THApATAIUA,
nonumepusanus. [lonustunen, ero cBoiictsa u npuMeHenue. [I[pumeHeHne STUIeHa Ha OCHOBE
CBOMCTB.

AnkagueHns U KayuyKk u. [lonarue o0 ankaaueHax Kak yriieBOAOpOJIaxX C JABYyMs
JBOMHBIMU CBSI3SIMH. XUMUYECKUE CBOMCTBA OyTajneHa-1,3 u u3omnpeHa: o0eciBeUnBaHNe
OpoMHOIi BOABI M MOJIMMEpHU3alvs B Kaydyku. Pe3uHa.

A JT X ¥ H bl. ATICTWIJIEH, €T0 TOJTY4YeHHE TUPOIM30M MEeTaHa M KapOUIHBIM CITIOCOOOM.
XvMHYeCKUe CBOWCTBA alleTHIIEHA: TOPeHHEe, 00eCI[BeUrBaHe OPOMHOM BOJIbI, IPUCOEIUHEHUE
XJIOpOBOAOpoJa u ruapaTanus. [[pumeHeHue aleTuineHa Ha OCHOBE CBOWCTB.

b e 1 3 0 1. [lonyuenue 6eH30na U3 rekcaHa u aneTuieHa. XUMHUECKHUe CBOCTBa OeH30a:
rOpeHue, raloreHupoBanue, HUTpoBaHue. [lpumenenne 6eH301a Ha OCHOBE CBOMCTB.

He ¢ 1 5. CoctaB u nepepadorka Heptu. Hedrenpoaykrel. beH3uH u noHsTHEe 06 OKTaHOBOM
YHCIIE.

Jemouncrpanumn. ['openne anermiena. OTHOIIEHHE ITHUIICHA, alleTUJIEHA U O€H307a K
pacTBopy nepmanraHata kanus. [lonydyeHnue sTunena peakuuen eruparaniy 3TaHoa,
aneTuiieHa KapOuIHeIM criocoooM. PaznoskeHue kaydyka Mpy HarpeBaHUU, UCTIBITAHHUE
MIPOJIYKTOB Pa3jIoKeHUs Ha HenpeaenbHoCcTh. Komekuust o6pa3iioB HedTu 1 HePTempOayKTOB.

JlaGopaTopHblie onbIThl. 1. 3roToBienne Moaeneit MOJIEKy yriieBo1OPOI0B. 2
OO6Hapy’xeHne HenpeaesIbHbIX COeIMHEHUN B )KUIKUX HeTenpoaykTax. 3. [Tonmyuenue u
cBoiicTBa anetuiena. 4. O3HakomieHue ¢ Konekuuen «HedTrs v MpoIyKThI ee mepepadboTKu.

Tema 3. Kuciiopoacoaepsxamue oprannyeckie coeIMHEHUs] U MX MPUPOJIHbIEe HCTOYHUKHU
(10 w)

EnnHCTBO XMMUYECKOUM OpraHu3alyy )KUBbIX OPraHU3MOB. XHUMHUYECKHI COCTaB AKUBBIX
OpraHU3MOB.

C nu p 7 bl [lonydyenue sTaHosIa OpOKEHUEM TIIHOKO3bI M THApATAIle STUIICHA.
['unpokcunpHas Tpyia Kak QyHKIHoHanbHas. [IpencraBienne o BOJOPOIHOM CBS3M.
XvMHYeCcKue CBOWCTBA ATaHOJa: TOpPEHUE, B3aUMOJIEHCTBUE C HATpHEM, 00pa30BaHUE MPOCTHIX U
CIIOXKHBIX 3(pUPOB, OKUCTICHHE B ajibaerua. [I[piMeHeHne sTaHoIa Ha OCHOBE CBOMCTB.
AJIKOTOJIM3M, €T0 MOCIEACTBUS U MPEAYIPExKICHUE.

[TonsiTHEe 0 MpeeabHBIX MHOIOATOMHBIX CIIUpTax. [ uiiepruH Kak mpeacTaBuTeNb
MHOTOAaTOMHBIX CIIUPTOB. KadecTBeHHast peakiinsl Ha MHOTOaTOMHBIE CUPTHL. [Ipumenenune
TJIHUIEPHUHA.

@ e H o 1. [lonydenue peHona KOKCOBaHHMEM KaMEHHOTO yriisl. B3auMHoe BiusiHuE aTOMOB B
MoJleKye (heHoa: B3auMOICHCTBUE ¢ THAPOKCUIOM HATPUs U a30THOM KucioToii. [IpumeHenne
(deHoIa Ha OCHOBE CBOMCTB.

A nbaeru nbl [lonyuyeHue anbAeruIoB OKUCIEHUEM COOTBETCTBYIOIIMX CIIUPTOB.



XHUMHUYECKUE CBOMCTBA aJIbJACTUIOB: OKUCIEHUE B COOTBETCTBYIOLIYIO KUCIIOTY U
BOCCTaHOBJIEHHE B COOTBETCTBYIOLIMHA ciupT. [IprMenenne GpopManbaernaa u arneranbieruia
Ha OCHOBE CBOWCTB.

KapO6oHoBbrIe KuciaoT bl [lonydenne kapOOHOBBIX KMCIOT OKUCIEHUEM aJIb/I€TH/IOB.
XUMHUECKUE CBOMCTBA YKCYCHON KUCIIOTHI: OOIIME CBOMCTBA C HEOPIaHUYECKUMHU KUCIOTAMU U
peakuus sTepudukanuu. [IpumeHeHne ykcycHOW KUCIOThHI Ha OCHOBE CBOMCTB. Briciue
JKUPHBIE KUCIIOTHI Ha IPUMEpE NaIbMUTUHOBOM U CTEAPUHOBOM.

CnoxHble 30 upbl U X U p bl [lomyueHue cioxxHbIX 3GUpoB peakuueil sTepupuKaum.
CrnoxHuble 3(hupbl B IPUPOJIE, UX 3HaYCHHE. [[puMeHeHne CI0KHBIX 3(HPOB HA OCHOBE CBOWCTB.
XKupsl kak crnoxHble 3GUpbl. XUMUYECKHE CBOMCTBA XKHUPOB: TUAPOIIN3 (OMBUICHHUE) U
TUAPUPOBAHUE KUIKUX KUPOB. [I[puMeHeHne )KUPOB HA OCHOBE CBOMCTB.

Y riaeBo bl YIIeBOAbl, 3HaYEHUE YIVIEBOJOB B JKUBOM NPUPOJE U B KU3HU YEIIOBEKA.

['mroko3a - BEIeCcTBO C IBOMCTBEHHOM (DYHKIIMEH - abAeTHAOCIUPT. XUMHUYECKHE CBONCTBA
IJIFOKO3bI: OKUCIJIEHUE B INIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHUE B COPOUT, OpokeHue
(MOIOYHOKHCIIOE U cIUPTOBOE). IIprMeHenue riroKo3bl Ha OCHOBE CBOMCTB.

JemoncTrpanuu. OKHUcIIeHne ciupTa B anbaeru]. KauecTBeHHas peakuus Ha MHOTOATOMHbIE
crupthl. Komtekuus «KaMeHHBIN yrosib U IpOAYKTHI €ro nepepadoTkuy. KauecTBeHHbIE
peakuuu Ha peHos. Peakuus «cepeOpsHOro 3epKaay ainbIeru0B U II0Ko3bl. OKUCICHHE
aJBJACTUJIOB U TJIFOKO3bI B KUCIOTHI ¢ Tomolibio ruapokcuaa meau (II). [Momyyenue ykcycHo-
sTrsIoBoro 3¢upa. KauectBeHHas peakuus Ha KpaxMall.

JlabopaTopHble onbITHI. 5, 6 KAYECTBEHHbIE PEAKIIUU HA TJIUIEPUH, alIbJETU/bL. 7
CpaBHeHuE CBOWCTB PaCTBOPOB MbUIA U CTHPAJIBHOIO IopoIKa. 8. CBOMCTBA IIFOKO3BI,
KpaxmMaja.

Tema 4. A3oTcoaep:kaniue coelMHEHUsI U UX HAXO0KIeHHe B JKMBOM nmpupoze (6 u)

A M 1 H bI. [lonsTie 06 amunax. [lonydyenne apomaTHuecKOro aMiuHa - aHWIMHA - U3
HUTPOOEH30J1a. AHWINH KaK OpraHMuecKoe OCHOBaHME. B3auMHoOe BiIMsiHUE aTOMOB B MOJIEKYJIE
AQHWJIMHA: 0cJIabJIeHne OCHOBHBIX CBOMCTB U B3aUMOeHcTBUE ¢ OpoMHOMN Boaou. [IpuMenenue
AQHWJIMHA HA OCHOBE CBONCTB.

AMUHOKHUCITOTBbIL [lonydeHrne aMuHOKUCIIOT U3 KapOOHOBBIX KUCIIOT U THIPOJIU30M
6e1KoB. XMMHUECKHE CBOMCTBA aMUHOKHUCIIOT Kak aM()OTEPHBIX OPraHUYECKUX COETMHEHU:
B3aUMOJICHCTBUE CO IIEI0YaMH, KUCIOTaMHU U APYT C IPYTOoM (PEaKIlus MOJIMKOH ICHCAIIUHN ).
IlentuaHas cBs3b U nonunenTuabl. [IpuMeHeHne aMUHOKHCIIOT HA OCHOBE CBOMCTB.

b e 1 x u. [lony4yenue 6eTKOB peakireil MOJTUKOHIEHCAIIMA aMUHOKHUCIIOT. [lepBuynas,
BTOPUYHAS U TPETUYHAS CTPYKTYphI OEITKOB. XMMUYECKHE CBOWCTBA OCJIKOB: TOPEHUE,
JIeHaTypalus, THAPOIU3 U IIBETHbIEC peaknu. bruoxumuueckue GyHKINKU OENKOB.

I'eneTnyeckas CBA3b MEXAY KJIaCCAMU OPTaHUYECKUX COCIUHEHUN.

HyxnennoBble kucinoTsl. CHHTE3 HYKJIIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJI€oTH10B. OOmIHii
I1aH crpoeHus Hykneoruaa. CpasHenue crpoenus u pyukuuit PHK u JIHK. Poxb
HYKJIEMHOBBIX KHUCJIOT B XpaHEHHUH U Ilepesiadye HacaeAcTBeHHOM nndopmanuu. [Honstue o
OMOTEXHOJIOTMH U T€HHON MHKEHEPHH.

JdemoncTpaumnu. BzauMoaencTBue aMMuaka M aHUJIMHA C COJISTHOM KUCIOTOM. Peakius
aHWJIMHa ¢ OpoMHOM Bos10M. JloKka3aTenbCTBO HAMMUKs (QYHKIIMOHAIBHBIX TPYIII B paCTBOPAX
aMUHOKUCIIOT. PacTBopeHue u ocaxaenue 6enkoB. L[BeTHbIe peakiuy OenKoB:
KCAaHTOIIPOTEHHOBas U OuypetoBas. ['opeHne nTuybero nepa v mepcTsiHoiH HUTH. Mojienb
mosekyinsl JJHK. Tlepexoabl: 3TaHOI —> STHIICH ATUICHIIIMKONB —> dTHieHr Kot meau (11);
ATaHOJ] —>3TaHallb —> 3TAHOBAs KUCJIOTA.

JlaGopaTopHble onbIThI. 9. CBOICTBa OENKOB.

IIpakTnueckas padora Nel. nentudukanys opraHMueCKUX COSIMHEHNUH.

Tema 5. BHOJIOrMYecKU aKTHBHbIE OPraHnvYecKue coennHenus (4 u)

®epwMeHT B DepMEHTH KaK OMOJIOTHYECKHUE KaTATH3aTOPhl OSIIKOBOM MPUPOIBI.
OcobeHHocTH (yHKIIMOHUPOBAaHUS (epMeHTOB. Poiib (hepMEHTOB B )KU3HEIESTEIBHOCTH KHUBBIX
OpPraHNU3MOB M HAPOJHOM XO3SMCTBE.



B uTawmuH bl [lonstue o Buramunax. Hapymienus, cBsi3aHHbIE C BATAMUHAMU:
ABUTAaMUHO3bI, TUIIOBUTAMHHO3bI U TUTIEPBUTAMUHO3bI. Butamun C Kak npecTaBUTENhb
BOJIOPACTBOPUMBIX BUTAMUHOB ¥ BUTAMUH A KaK IIPEICTaBUTEIb KUPOPACTBOPUMBIX
BUTaMUHOB.

I' 0 p M 0 H bI. [lOHSATHE O TOPMOHAX KaK TYMOPAIbHBIX PETYIATOPAX KU3HEACITEIIBHOCTH
YKUBBIX OpraHu3MoB. HCYIUH U afpeHaTuH KaK MpeICTaBuTeId ropMoHOoB. [IpodunakTrka
caxapHoro quabera.

JIek apcTBa. JlekapcTBeHHas XUMHUS: OT HATPOXUMHUU 0 XUMHUOTEpariuu. ACIHUPUH.
AnTtHOnoTuku n qucbakreprno3. Hapkornueckue Bemectsa. Hapkomanus, 6oppba u
npoguIaKTHKA.

JdemoncTpanuu. Paszioxenue nepokcuaa BoJopoja Kartaaazoi ChIporo Msica U ChIpOro
kaprodens. CMC, conepkamux 3H3uMbl. Mcnpitanue cpeast pactBopa CMC uHAMKATOPHOK
Oymaroii.

JlabopaTopubie onbIThl. 10. 3HaAKOMCTBO ¢ 00pa3IaMu MpenapaToB JOMAIIHEH,
1abopaTOPHON U aBTOMOOMIIBHOM aNTEUKH.

Tema 6. HckyccTBeHHbIE H CHHTETHYECKHE MOJUMepPHI (3 u)

NckyccTBeHHBIE MOJUM e P bl [loydeHre HCKyCCTBEHHBIX MOJTMMEPOB, KaK
MPOJYKTOB XUMHUECKON MOAM(PUKALIMN TPUPOTHOTO MOJIUMEPHOTO ChIpbs. HIcKyccTBeHHbBIE
BOJIOKHA (aIleTaTHBIN IIENK, BUCKO3a), UX CBOMCTBA U IPUMEHEHUE.

CunteTHuuyeckue moaumep bl [lonydeHne CHHTETHYECKUX TOJIMMEPOB PEaAKIIUSIMU
MOJIMMEPU3AIUHU U TIOJMKOHIeHcauu. CTpyKTypa MOJIMMEPOB JIMHEWHAs, pa3BETBICHHAS U
npocTpaHcTBeHHas. [IpencTaBuTenu CHHTETUYECKUX MIACTMACC: MOJIUATHIICH HU3KOTO U
BBICOKOTO JaBJICHUS, TOJUIIPOTIIICH U MOJMBUHIWIXJIOpU . CUHTETUYECKHE BOJIOKHA: JIABCAH,
HUTPOH U KampoH.

Jemoncrpanuu. Koyiekuus miactMace ¥ u3ienuid u3 Hux. Koieknuu nckyccTBEHHBIX U
CHUHTETUYECKU BOJIOKOH U M3enuil u3 Hux. O3HakoMiIeHHe ¢ 00pa3aMHy I1acTMacC, BOJIOKOH U
Kay4yyKOB.

IIpakTyeckas padora Ne2. Pacio3HaBaHue I1acTMacC U BOJIOKOH.



COAEPKXAHUE TEM YYEBHOTI'O KYPCA
Tema 1. Crtpoenune aroma u nepuoanyeckuii 3axon JI. . Menaeneena (3 1)

OCHOBHBIE CBEJJEHUSA O CTPOEHUHU aTOM a. SAnpo: NpOTOHBI U HEUTPOHBI.
M3oTomnbl. DIeKTPOHBI. DIEKTPOHHAS 000JI0YKa. DHEPreTHIECKU ypoBeHb. OCOOCHHOCTH
CTPOCHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-TO MEPHOJIOB MEPHOTUICCKON
cuctemsl J[. 1. MenpeneeBa (mepexoaHbix 351eMeHToB). [lonsTue 06 opOurtansix. S- u p-
opOuTaATK. DNEKTPOHHBIC KOHPUTYPALIUK ATOMOB XHMHYECKUX JICMEHTOB.

[Tepuonuueckuit 3akon . M. MenneneeBa B CBETE YUYCHHUST O CTPOE
Huu atoMa. Orkpsitue . 1. MeneneeBbIM NEPHOINYECKOTO 3aKOHA.

[Tepunoanueckas cuctema xumMudeckux 35meMenToB J1. V1. Menneneesa - rpadudeckoe
0TOOpaXKeHHE MEPUOUIECKOT0 3aKkoHa. DU3NUECKUN CMBICIT MTOPSAKOBOTO HOMEPA 3JIEMEHTA,
HOMEpA Iepruoaa U HoMepa rpynisl. BajieHTHbIE 351eKTpOHBI. [[puunHbI ©3MEHEHHS CBOMCTB
AJIEMEHTOB B MIEPUOJAX U rpyIMax (TJIaBHBIX HOATPYIIaXx).

[TonoxeHne BOgopoaa B NEPUOJUUYECKOMN CUCTEME. 3HAYECHUE IEPUOINYECKOTO 3aKOHA U
MEPUOJNYECKON CUCTEMBI XUMHUYECKUX AeMeHTOB [[. . Menaeneesa s pa3BUTHS HAYKU U
MNOHUMaHUS XUMUYECKON KApTUHBI MUDA.

JemMoHcTpanun. Pa3mmunbie OpMBI IEPUOTNISCKON CUCTEMBI XUMHUYECKUX 3eMeHToB 1. 1.
Menneneena.

Tema 2. Crtpoenue BemecTBa (13 u)

NonHass xumMmuuyeckas cBs3b. Karuonsl u annonsl. Knaccuduxanus noHos.
Honnble kpucTauinyeckue peuieTku. CBocTBa BEECTB C 3TUM THUIIOM KPUCTATMUECKUX
PELIETOK.

KoBaneHTHas XUMMUYeCcKas CB 43 b. DIEKTPOOTpULIATENbHOCTS. [lonsipHas u
HEMoJIsIpHasi KOBaJIeHTHbIE CBsI3U. [lunonb. I1oaspHOCTE CBSI3U U MOJISPHOCTH MOJIEKYIIbI.
OOMeHHBIN U TOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHON CBSI3U.
MosekyssipHble M aTOMHBIE KpUCTallInuecKue pemerku. CBoicTBa BEIECTB ¢ 3TUMU TUIIAMU
KPUCTAIIMYECKHUX PELIETOK.

MeTannuuyeckas XUMHUUYecKasd CBsA3b. OcOOEHHOCTH CTPOCHUS aTOMOB
MeTaJIoB. MeTanueckasi XMMU4ecKasi CBsI3b U METAJUIMUECKasi KpUCTAJJINYecKasl perieTka.
CBolicTBa BEIIECTB € TUM TUIIOM CBSI3H.

Bonopoanas xumMmuueckas cB43b. MeXMOIEKYIsIpHas U BHYTPUMOJIEKYJISIpHAS
BOJIOPOJIHAS CBSI3b. 3HAUEHHE BOJIOPOJIHON CBSI3U JJIsl OPraHU3aluy CTPYKTYp OMOMOIMMEPOB.

Peaxnuu, ugymue 6e3 U3MEHEHUS COCTaBa BellecTB. AlJIOTponus U
JIOTPONHBIE BUJIOM3MEHEHUs. [IpHuuHbI aJUIOTpOoNKy Ha pUMepe MOJUPHUKALMNA KUCIOpOo/a,
yraepoja u pochopa. O30H, ero Ouonorndeckas posib.  M3omepsl u usomepusi.

['a3o0o006pa3Hoe COCTOsSHUE BellecTBa. TpuarperaTHbIX COCTOSIHUS BOJIBI.
OcoOeHHoCTH cTpoeHUs ra3oB. MomsipHbIi 00beM ra3000pa3HbIx BemecTB. [Ipumepsl
ra3000pa3HbIX IPUPOTHBIX CMECEH: BO3AYX, IPUPOAHBIN ra3. 3arpsi3sHeHne atMochepsl
(KUCJIOTHBIE AOX AU, TAPHUKOBBIN 3P PeKT) 1 60oprda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPOJ, KUCIOPO, YIIIEKUCIIbIH ra3, aMMHakx,
sTHIIeH. VX monmyuenue, cobupanue 1 pacrio3HaBaHHeE.

TBepnoe cocTossHUE BellecTBa. AMopdHBIE TBEp/ible BELIECTBA B IIPUPOJIE U B
’KU3HU YeJI0BEeKa, UX 3HaUeHUe U npuMeHeHue. Kpucrannuiyeckoe CTpoeHNe BEIeCTBa.

HucnepcHble cucTeM bl [loHaTHe 0 AucnepcHbIX cuctemax. JlucnepcHas ¢asa u
nucrnepcuonHas cpena. Knaccudukanus AUCIEpCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro
COCTOSIHUS TUCTIEPCHON Cpeibl U AUCTIEpCHOHHOM (pa3bl.  ['pyOonucnepcHble CUCTEMBI:
AMYJIbCUH, CYCIIEH3UH, a3p030ai. TOHKOAMCIIEPCHBIE CUCTEMBI: T€IU U 30JIH.

CocTaB BemecTBa U CME€ C e . Bemecrsa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO



CTpOeHHUsI. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

[TonsiTHe «10Ms» U ee pa3HOBUAHOCTH: MaccoBas (J10J1sI 3JIEMEHTOB B COETUHEHUU, JT0JIs
KOMITIOHEHTa B CMECH - J0JIsl TPUMECEH, 07151 PACTBOPEHHOIO BEILIECTBA B paCTBOPE) U
oObvemHas. J{ons BbIXOAa MPOIYKTa peakliy OT TEOPETUUECKH BO3ZMOMKHOTO.

JdemoncTpaumuu. Mojienb KpUCTAIUIMYECKON PEIIETKU XJIOpUIa HaTpust. Moenu
KPUCTAITMYECKHUX PELIETOK «CYXOro JbAa» (WU noja), anmasa, rpaputa (wim kBapua). Mozenb
monekyibl JJHK. OGpa3iisl pa3nuuHbIX JUCTIEPCHBIX CUCTEM: IMYJIBCHH, CyCIICH3HH, a9PO30JIeH,
reneit u 3onei. Koarymsnus. Cunepesuc. Ddpdexr Tunmans.

JlaGopaTopHble onbIThI. 1. O3HaKOMJIEHUE C TUCTIEPCHBIMU CUCTEMAMHU.

IIpakTuyeckasi padora Nel. [TomyyeHue, coOnpanue u pacro3HaBaHUE Ta30B.

Tema 3. Xumunueckue peakuuu (8 u)

Peaxnuun maymunme c M3MEHEHHUEM cOcTaBa BellecTB. Peakuun
COCIMHEHUS, pa3JI0KEHUs, 3aMEIICHUs 1 0OMEHAa B HEOPTraHUYECKON M OPraHUYeCKONH XUMUH.
Peakiuu sk30- u spg0TepMUYecKue. TemnoBoi 3QPEeKT XUMUIECKON Peakiuy 1
TEPMOXMMHUUYECKHE YpaBHEHUs. Peakiiuu ropeHus, Kak YaCTHbIN Cilydail 9K30TEPMHUECKUX
pEeaKIuu.

CkopocTh XUMHUUYECKOHN peakiuu CKOpocTb XUMHUUECKON pEaKIUu.
3aBHMCHUMOCTb CKOPOCTH XMMHYECKON PEAKLIMK OT IPUPOBI PEArupyIOLINX BELIECTB,
KOHLEHTPALUU, TEMIIEpPaTypbl, IIOAAN IOBEPXHOCTH COMPUKOCHOBEHMSI U KaTaanu3aTopa.
Peakuuu romo- u rereporennsie. IlonaTne o karanuse u katanuszaropax. epMeHTHI Kak
OMOJIOrN4ecKHe KaTaau3aTophl.

OOpaTtuMocTh XUMHUUYECKUX peakiuil. HeoOparumelie u obpaTumble
xumuueckue peakuuu. CocTosTHUE XUMUYECKOTO PaBHOBECHS ISl 0OpaTUMBIX XUMUUYECKUX
peakuuii. CriocoObl CMEIeHHs] XUMHUYECKOT0 PABHOBECHS Ha IPUMEPE CUHTE3a aMMHaKa.
[TonsiTHE 06 OCHOBHBIX HAYYHBIX MPUHIIUIIAX IPOU3BOJICTBA HA MIPHMEPE CHHTE3a aMMHAaKa UITH
CEPHOM KUCIOTHI.

DNEKTPOIUTHI U HEITEKTPOIUTHI. DIIEKTPOIUTHYECKAs qucconnanus. Kucnorel, ocHoBaHUS
Y COJIM C TOYKH 3PEHUS TEOPUH IEKTPOIUTHUECKON TUCCOLUALIUN.

'maiponus3 OpraHM4YeCKUX W HEOPTaHUYECKHUX COCTUHEHHUI.
HeoOpaTtumslii ruaponans. O6paTuMsblil ruponus coneil.  ['Maponns opraHndeckux
COEIMHEHUH U €ro MpakTHUeCKOoe 3HaUeHHE IS MOJIyYE€HUs THIPOIU3HOTO CIUPTa U MbLIA.
Bbuonorudeckas posib THAPOSIN3A B TNIACTUYECKOM M SHEPreTHYECKOM OOMEHE BEIECTB U
SHEPrUM B KJIETKE.

OKUCIHUTENbHO-BOCCTAHOBUTEIbHBIE pe€akluU CTENEHb OKUCICHHUS.
Omnpenenenue cTeneHu OKUCIeHus 1o popMmyie coequHeHus. [lonsTue 06 OKUCIUTENBHO-
BOCCTAaHOBUTENBHBIX peakiusax. OKHCIEHUE U BOCCTAHOBIEHUE, OKUCIUTEIb U BOCCTAHOBUTEID.

D eKTpoJu 3. DINEKTPOJIN3 KaK OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIN MpOIIeCC.
DIEKTPOIN3 PacIlJIaBOB M paCTBOPOB Ha IIpUMepe Xjiopuaa Hatpus. [Ipaktnueckoe npuMeHeHne
anekTponn3a. JleMoHcTpanum. 3aBUCHMOCTD CKOPOCTH PEAKIMK OT MPUPO/IbI BEIIECTB Ha
IIpUMeEpE B3aUMOJAEHCTBHS PACTBOPOB Pa3IMYHbIX KHCIOT OJIMHAKOBON KOHIIEHTPALVH C
OJIMHAKOBBIMH IpaHyJIaMH LIMHKA U B3aUMOJAEUCTBUSI OJJMHAKOBBIX KYCOUKOB Pa3HbIX METAJIJIOB
(MarHus, IIMHKAa, jKeJie3a) ¢ CONIHOM KHcaoTol. Pa3noxeHnue nepokcuaa BO10po/ia ¢ OMOILBIO
karanu3aTopa (okcuaa mapranua (IV)) u katanasbl cbIpOro Msica M CbIporo kaproderns.
[Tpumepbl HEOOPATUMBIX pEaKIHMA, HAYIIUX C 00pa30BaHUEM OCaJIKa, T'a3a WK BOJBI.
B3aumopeiicTBue nutus 1 HaTpus ¢ Booi. OOpasipl KpUCTAILIOTHAPATOB. [ maponm3
KapOOHATOB LIEIOYHBIX METAJUIOB M HUTpaToB mHKa uiu cBuHua (II). [Ipocreiimme
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIINN; B3aUMOJICHCTBIE LIMHKA C COJITHOM KMCIIOTON 1
xene3a ¢ pactBopoM cynbparta meau (I1).

JlaGopaTopHbie onbIThI. 2. Peakius 3aMeleHnsl MeIH KeIe30M B PaCTBOPE MEIHOTO
kynopoca. 3. [TonyueHne Bo1opoaa B3auMOJEHCTBUEM KUCIIOTHI ¢ HUHKOM. 4. [losnyuenne



KHCJIOpO/1a Pa3JIoKEHUEM NIEPOKCHIA BOJOPO/Ia C IOMOIIbI0 okcuia Mapradua (IV) u karanasel
ceIporo kaprodens. 5. Peakiuu, uaympe ¢ 00pa3oBaHUEM OCajKa, Ta3a M BoAbl. 6. Pasnmuunbie
CJIy4au THAPOIU3a COJICH.

Tema 4. BemecrBa u ux cBoiicrea (10 u)

M e T a 11 1 1. B3aumoielicTBrE METAIIIOB ¢ HEMETAJUIAMHU (XJIOPOM, CEPON U KUCIOPOJIOM).
B3aumoseiicTBuE 1EI0YHBIX U LIEI0YHO3EMEIbHBIX METAJUIOB C BOJOW. DIEKTPOXUMHUUECKUM
P HAaIPSDKEHU MeTaJIoB. B3aumoielicTBe METAIIOB C pACTBOPAMU KHUCIIOT U COJIEH.
AmoMuHoTepMus. B3anMonelicTBre HaTpuUs ¢ 3TAHOJIOM.

Koppo3sust meramios. [IoHsATHE 0 XUMUUYECKOU U ANEKTPOXUMUUYECKONW KOPPO3UU METAILIOB.
CriocoObI 3aIU Tl METAIIOB OT KOPPO3HH.

H e M e Tann sl CpaBHUTENbHAS XapaKTEPUCTHKA T'aJIOTEHOB KaK Hanbosiee TUITUYHBIX
npejcTaBuTesell HeMeTalIoB. OKUCIUTENbHBIE CBONCTBA HEMETAUIOB (B3aUMOIEHCTBUE C
MeTallJIaMHi U BOAOPOo0M). BoccTaHoBUTENbHBIE CBOWMCTBA HEMETAIIOB (B3aMMOCHCTBHE C
0oJie€ IIEKTPOOTPULIATENLHBIMY HEMETAINIAMH U CJI0KHBIMU BELIECTBAMU-OKUCIUTENISIMHU).

Kucnorsl Heopranmueckue u opranuueckue. Kinaccuduxanus Kucior.
XUMHYEeCKHE CBOMCTBA KUCIOT: B3aNMOICHCTBHE C METAJIaMH, OKCHIAMHA METAJIJIOB,
TUAPOKCUAAMH METAJIOB, COJIIMU, ciupTaMu (peakuust stepuduxaiuu). OcoObie CBOICTBa
A30THOM Y KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTBHI.

OcHOBaHUSA HEOpPraHUYeCcKUeEe U OpraHuueckue. OcHOBaHUSA, UX
KIaccu(UKanus. XMMHUYESCKUE CBOMCTBA OCHOBAHMIA: B3aUMOJICHCTBUE C KHCIIOTAMHU,
KHCJIOTHBIMHM OKCUAAMH U COJIsIMU. Pa3iioxkeHnue HepacTBOPUMBIX OCHOBAaHUM.

C o 1 u. Knnaccuduxanus cosneii: cpegHue, KUCIble U OCHOBHbIE. XMMHYECKHE CBOMCTBA COJICH:
B3aUMO/ICHCTBUE C KUCIOTAMH, LIEJI0YaMHU, MeTaliIlaMu U coisiMu. IIpencraBurenu coneit u ux
3HaYeHHe. XIIOPHU HATPpHsl, KapOoHAT Kanblus, pocdaT KaabIus (CpeaHUE CONH);
TUAPOKApOOHATHI HATPHUS U aMMOHHUS (KUCIIBIE COJIH); Tupokcokapoonat meau (I1) - mamaxur
(OCHOBHasI COJIb).

KauecTBeHHBIE peakIy HA XJIOPUI-, Cylb(]at-, 1 KapOOHAT-aHUOHBI, KATHOH AMMOHHUS,
katronsl xenesa (1) u (III).

'eneTuueckas cBA3b MEKIYy KIACCAMU HEOPraHMYECKUX U OPraHUYECKHUX
coequHeHUN. [ToHsATHE O TEHETUYECKOM CBSI3U M T€HETUYECKUX psAllax. [ eHeTHUecKui psj
MeTasuia 1 Hemetasuia. OcoOeHHOCTH FreHETUYECKOr 0 psifia B OPraHUYeCKON XUMUH.

demonctpauun. Komtekius 00pas3iioB MeTayjioB. ['opeHre Maruus u aJlOMUHHS B
KHcIopoie. B3anMoaelicTBre HIeT0OYHO3EMENBHBIX METAJUIOB C BOJOW. B3aumoneicTeue HaTpus
C TAHOJIOM, IIMHKA C YKCYCHOW KUCJIOTOM. B3anmoencTere Mein ¢ KOHIEHTPUPOBAaHHOM
a30THOW KHUCIOTOM. Pe3ynbpTaTsl KOPpO3UH METAJLUIOB B 3aBUCHUMOCTH OT YCJIIOBHH €€
nporekanus. Komnekius o0pa3nos HeMeTawioB. Komiekust IpupoJHbIX OPraHndecKuX KUCIOT.
B3anmoaeicTBiue KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTBI C CaXapoM, LEJUTHI030M U MEJBIO.
O06pa3ibl IPUPOIHBIX MUHEPAJIOB, COAEPIKAIIMX XJIOPU HATPHs, KapOoHAT Kaiblus, Gocdar
KaJblMA U ruipokcokapoonat meau (II).

JlaGopaTopHble onbIThl. 7. O3HaKOMIIEHHE C KOJUICKIIUSAMHU: a) METAJJIOB; 0) HEMeTasuIoB. 8.
B3anmoaeicTBue CoNsIHON KUCIOTHI U PACTBOPA YKCYCHOM KHCJIOTHI C METAJIIaMH, C
OCHOBaHUsIMHU, ¢ coJisiMu. 9. [lomydeHue u cBOMCTBA HEPACTBOPUMBIX OCHOBaHUH. 10.
KaueCTBEHHBIE PEaKIINH Ha XJIOPUIBI U CYIb(aThI.

IIpakTnueckas padora Ne2. Pemienue skcriepruMeHTaNbHbBIX 3a/1a4 HAa UICHTU(PUKAIIIO
OpPraHMYECKHUX Y HEOPraHMYECKUX COCTUHEHHM.



