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TlosicHUTEIBLHASA 3aIMCKA
Hacrosimas mporpamma cocTaBiieHa Ha OCHOBE CIICIYIOIIUX HOPMAMUGHBIX
OOKYMEHM 06

e [Ipuka3za MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit @enepammu ot 05.03.
2004 © Ne 1089 (pem. or 19.10.2009) «O6 yrBepxkaenun DenepaabHOTO
KOMIIOHEHTa TOCYIJapCTBEHHBIX OOpa30BaTEIbHBIX CTAHAAPTOB HAYAJIBHOTO
00111eT0, OCHOBHOTO OOIIET0 U CpeIHero (TIOJTHOT0) O0IIero 00pa3oBaHUs»

e VYuebnoro mwiana OY
a TaKKe B COOTBETCTBUU C MPOTPAMMON:
ITporpamma kypca xumuu uist 8-11 kiaaccos
obmeobpazoBatenbHbIx yupexaenuit/ O.C.I'abpuensa — M.:
Hpoda, 2016

Mecmo npeomema 6 6az3ucHom yueoHom niane
B cootBercTBuU ¢ yueOHbIM mnaHoM OY Ha u3ydeHue XuMuu otBoautcs: B 10
Kiaccax- 34 4, B 11 kiaccax — 34 4 u3 pacuera 1 4 B He/IeIIO.

Jna peanuzayuu padoueii yueoHou npozpammsl UCHOIL3YEMCA YHEOHUK
1. Xwmwus. 11 xnacc. YueOnuk. bazoserit yposens / O.C.I'abpuensia.- M.: lIpoda,

2016.
2. Xumus. 10 knace. YueOnuk. bazoserit yposens / O.C.I'abpuensa.- M.: Ipoda,
2016.
N3ydyenne xumun Ha 6a30BOM YpOBHE CPEAHEro (MOJHOr0) OOIIEro
00paszoBaHHs

HAINPABJIEHO HA JOCTUKEHHUE CIECAYIOIINX LeJIen:
- OCBOCHHME 3HAHUM O XMMHUYECKOM COCTABIISIOLIEN €CTECTBEHHOHAYYHOU
KapTHUHBI MUPa, BOKHEUIINX XUMUYECKUX MOHATHUSIX, 3aKOHAX U TEOPHUSIX;
- OBIJIQJICHHE YMEHUSMHU MPUMEHITh MOJyYeHHbIE 3HAHUS 7S OOBSCHEHUS
Pa3HOOOPA3HBIX XUMUYECKHUX SIBJICHHH M CBOWCTB BEIIECTB, OLIEHKH POJIHU
XUMUU B Pa3BUTHUM COBPEMEHHBIX TEXHOJOTMM W TOJYYEHHH HOBBIX
MaTepUaJIOB;
- pa3BUTHE  T[O3HABAaTEIbHBIX  HMHTEPECOB W  HHTEIUIEKTYyaJIbHBIX
CIIOCOOHOCTEH B MpoIlecce caMOCTOATENBHOIO MPUOOPETEHHUS] XUMUUYECKUX
3HaHWH C HCIIOJIb30BAHMEM Pa3IMYHbIX MCTOUYHHUKOB HMH(OpPMALUU, B TOM
YUCIIe KOMIBIOTEPHBIX;
- BOCIIHUTaHUE YOEKICHHOCTH B TO3UTHUBHOW pOJMU XHMHHU B JKU3HH
COBPEMEHHOTO OO0IIecTBa, HEOOXOAMMOCTH XHUMHUYECKH T'PAMOTHOTO
OTHOUIEHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOILIEH CPEJE;
- IpUMEHEHWEe TIONYYEHHBIX 3HAHUH W yMEHHMHA Juisi  0e30macHoro
WCTIONIb30BaHUs BEIIECTB U MAaTEPHANIOB B OBITY, CEIbCKOM XO3SIICTBE U HA
MPOU3BOACTBE, PEHICHUS] MPAKTHYECKUX 3aJa4 B TOBCEIHEBHOM KW3HHU,
NPEAYNPEKACHUS SBICHUM, HAHOCALIMX BpEd 3J0POBBIO 4YEJIOBEKa U
OKpY>Karolleu cpene.

TpeGoBaHus K YPOBHIO NOAT0OTOBKH BbINYCKHUKOB

B pesynbrare u3ydeHuss XUMUM Ha 0a30BOM

YpOBHE YYEHUK JODKEH: 3HATh/TIOHUMATh:

- BaXHEHIINE XMMHMUYECKHUE IIOHATHA: BELIECTBO, XUMHYECKHH DIJIEMEHT,
aTOM, MOJIEKYJa, OTHOCHUTEJIbHbIE aTOMHAs M MOJIEKYJSpHAs MaccChl, MOH,



QIUIOTPONMSI, M30TONBI, XHUMHUYECKas CBs3b, AJIEKTPOOTPHULATEIBHOCTD,
BaJICHTHOCTb, CTECICHb OKHUCIICHUSA, MOJb, MOJSIPHAs Macca, MOJISPHBIN
o0beM, BellecTBa MOJEKYJIIPHOTO M  HEMOJEKYJISIPHOIO CTPOEHHUS,
pPacTBOPBI, IIEKTPOJIUT U HEDJIEKTPOJIUT, SJIEKTPOIUTHYECKAs NUCCOLMALINS,
OKHUCJIUTEIb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIIEHHE, TEIJIOBOM
3¢ ¢exT peakuuu, CKOpOCTh XMMHUYECKOM peaklnu, KaTalu3, XMMUYECKOe
paBHOBECHE, YIJIEPOAHBIN CKeneT, (yHKIHMOHAIbHAs TpPYIIa, H30MEpHs,
TOMOJIOTHS;
- OCHOBHBIE 3aKOHBI XMMHHU: COXPAHEHMsI MacChl BELIECTB, IOCTOSHCTBA
COCTaBa, IEPUOANUYECKUN 3aKOH;
- OCHOBHBIE TEOPUM XUMHUHM: XMMHUYECKOH CBSA3H, D3JIEKTPOIUTHUECKON
JUCCOLMALINY, CTPOCHHS OPraHUYECKUX COCIUHECHMI;
- BOKHEHIINE BEIECTBA W MaTepuajbl: OCHOBHBIE METaUIbl U CILIABBI,
CepHas, COJIAHAas, a30THAs W YKCYCHas KHUCIJIOTBI; ILIEI0YH, aAMMHMAK,
MUHEpaJbHblE yIOOpEHMs, MEeTaH, ITHJIEH, alleTUIeH, OEH30J, 3TaHoI,
JKUpPbI, MblIa, TJIIOKO3a, caxapo3a, Kpaxmal, Kierdarka, OekH,
HCKYCCTBEHHbIE M1 CHHTETUYECKHE BOJIOKHA, KAY4yKH, TIaCTMACChL;
YMETb:

- Ha3blBaTh HM3YYEHHbIE BeUleCTBAa IO "TpUBUAIbHOMK"

WIH MEXyHapOIHOW HOMEHKIIATYpE;

- OINpPEAENATh: BAJIGHTHOCTb U CTENIEHb OKUCIEHUS XMMHUECKUX JIEMEHTOB,
TUIl XUMHUYECKON CBSI3U B COCIUHEHUSX, 3aps/ MOHA, XapakTep Cpeabl B
BOJHBIX pacTBOpaXx HEOPraHWYECKUX COEAMHEHUN, OKHUCIUTEIb U
BOCCTAaHOBUTENb, IPHUHAUIEKHOCTh BEUIECTB K pa3jIMYHBIM KJlaccaMm
OPraHUYECKUX COCTUHECHUI;
- XapaKTepU30BaTh: JIEMEHTHI MAJIBIX IEPUOJOB 10 UX MOJIOKECHHUIO B
[Tepuoaunueckoii cucreme .M. Menneneena; o01irie XUMHUYECKHE CBOMCTBA
METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OpPraHMYECKUX COEIUHEHUI; CTPOEHUE U XUMHUYECKHE CBOMCTBA U3yUEHHBIX
OpPraHMYECKUX COEAVHECHU;

- OOBSCHATH: 3aBUCHMOCTh CBOMCTB BEHIECTB OT UX COCTaBa M CTPOCHHS;
MPUPOJY XHUMHYECKON CBsSI3W (MOHHOM, KOBAJICHTHOW, METAJTUYECKOM),
3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEaKIMH M TOJOKEHUSI XUMHUYECKOTO
paBHOBECHsI OT Pa3IUYHBIX (PaKTOPOB;

- BBIIOJHATh XUMUYECKUH OKCIICPUMCHT I10 PACIIO3HABAHUTIO BaKHEHUIITNX
HCOPTaHUYCCKUX 1 OpPraHN4YC€CKUX BCUICCTB,

- IPOBOAMTH CAMOCTOSITENIbHBIN MOUCK XUMUUECKON NHPOPMAIUH C
UCIIOJIb30BAaHUEM PA3JIMYHBIX ~ HMCTOYHUKOB (HAYYHO-TOMYJISIPHBIX U3/1aHUMH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); UCTIONIb30BATh
KOMIIBIOTEPHBIE TEXHOJIOTUH 11 00pabOTKU U Mepeadyu XUMHUYECKOM
UH(OPMALIUHU U €€ TPEICTABICHUS B Pa3IMUHbIX (POpMax;

- HUCIIOJIB30BaTh HpI/I06peTCHHLIC 3HaHUA W YMCHHA B HpaKTI/ILIeCKOI\/'I

ACATCIIBHOCTH U HOBCGI[HCBHOﬁ KHU3HU JJIA:

- 00BSACHCHUS XUMHUYECKHX ﬂBHCHHﬁ, OPOUCXOAAIINX B ITPUPOIC, 6LITy Hu Ha
IMPON3BOACTBE; OIPEACIICHNA BO3BMOKHOCTHU IMPOTCKAHUA XUMHYCCKUX
npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX U OLICHKU HUX HOCHC}ICTBHfl;

- 9KOJIOTUYCCKU I'PaMOTHOTI'O IMTOBCACHUS B oxpymaromeﬁ cpeac;



- OLICHKU BJIUSHUSA XUMUYECKOT0 3arpsA3HEHUS OKPYXKAIOLEH Cpebl Ha
OpraHu3M 4Y€JIOBEKA U IPYTU€ )KUBLIC OPTaHU3MBI,

- Oe3omacHOro oOpaleHus C TOPIOYUMHU U TOKCUYHBIMU BEIICCTBAMH,
1a00paTOPHBIM 000PYIOBaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33/IaHHOM KOHIICHTPALIMK B OBITY U Ha
IPOM3BOJICTBE;

- KPUTUYECKOHN OIICHKH JIOCTOBEPHOCTH XMMUYecKoW HHpopmanuy,
HOCTYIAIOUIEH U3 Pa3HBIX HICTOYHHUKOB,;

- IIOHHMMAaHHA B3aUMOCBI3HU yqe6Hor0 npeameTa € 0COOEHHOCTAMU HpO(beCCI/Iﬁ

po(hecCHOHANTLHOM e TEIILHOCTH, B OCHOBE KOTOPBIX JICXKAT 3HAHUS 110
JTaHHOMY Y4eOHOMY  IpEAMETY.
MeTo10510rnYeCcKoi OCHOBOM MOCTPOEHUSI y4EOHOTO COJIepKaHus
Kypca XUMHH 0a30BOTO
YPOBHS ISl CPEHEH IKOJIBI IBUTIACH UJIESl UHMEe2PUPOBAHHO20 KYpCd, HO He
ecmecmeo3Hanusl, a
xumuu. Takoro Kypca, KOTOPbI OJIH30K U MOHSATEH THICSYaM POCCUHUCKUX
yuuTeNel U JOCTYIEeH
Y MHTEPECEH COTHSM THICSY POCCUMCKHUX CTapUICKIACCHUKOB.
[lepBas unes Kypca - 3T0 HympunpeoMemuas unmezpayus y1e0Hou
TUCTIUTUTAHBL « X MU,
Wnest Takoi HHTErpalivy TUKTYET CISAYIONIYI0 OUePETHOCTh N3YUCHUS
pa3zenoB XUMHM: BHa- yaie, B 10 kiacce, ©3yyaeTcsi OprannyecKkas
XHMUS, a 3aTeM, B 11 kiacce, — oOImas XuMus.
Takoe cTpyKTypHpOBaHUE 00YCIOBICHO TEM, YTO KyPC OCHOBHOM IITKOJIBI
3akaHyuBaeTcs HeOobmuM (10— 12 4) 3HAKOMCTBOM C OpraHUYECKUMHU
COCTMHEHUSIMHU, TTIO3TOMY HEOOXOIMMO 3aCTaBUTh «pab0oTaTh» HEOOJbIINE
CBEJICHUS 110 OPraHUYECKON XUMHH 9 Kilacca Ha KypC OPraHUYEeCKON XUMUU
B 10 xnacce. Eciu e u3yyaTh OpraHu4ecKyro XuMuIo yepes rof, B 11
KJ1acce, 3To OyJeT HEBO3MOXHO — Y CTapIIEKIACCHUKOB HE OCTaHETCS 10
OPraHMYEeCKOW XMMHHU OCHOBHOM IIKOJIbI AK€ BOCITIOMUHAHUM.
Kpome Toro, nzyuenue B 11 kacce 0CHOB 00111€H XUMUU
MO3BOJISIET C(HOPMUPOBATH Y BHITYCKHUKOB CPEIHEN HITKOJIBI
MIPEICTABICHUE O XUMUU KaK O [IEJIOCTHOU HayKe, TOKa3aTh €IMHCTBO
ee TIOHATHUH, 3aKOHOB U TEOPU, YHUBEPCAITHHOCTh U IPUMEHUMOCTh
WX KaK JIJIs HEOPTaHWYECKOM, TaK U JJIsI OPTaHMYeCKOU XUMUHU.
Haxkownen, momapsiroriee 00IBITHHCTBO TECTOBBIX 3ananuii EI'D (6omee
90%) cBsi3aHbI C OOIIECH 1 HEOPTAaHUYECKOW XUMHUEH, a ToToMy B 11,
BBITTYCKHOM KJIACCe JIOTUYHEE U3ydaTh

MMEHHO 3TH pa3JieNibl XUMUHU, YTOObI MAKCUMAJIbHO TIOMOYb
BBIIYCKHUKY MTPEOO0JIETh 3TO CEpbE3HOE UCTIBITAHNUE.

Bropas unes kypca — 3T0 medcnpeomemnas ecmecmeeHHOHAYYHASA
unmezpayus, MO3BOJISIO- 11ast HA XUMUYECKOH 0a3ze 00beIMHUT 3HAHUS
¢buzuku, 6uonoruu, reorpaduu, SKOJIOTHH B €JUHOE TOHUMAaHNE
€CTeCTBEHHOI'0 MHpa, T. €. CPOPMUPOBATH LIETOCTHYIO
€CTECTBEHHOHAYUYHYIO KapTUHY MHpa. ITO MO3BOJIUT CTapLIEKIaCCHUKaM
0CO3HATh TO, YTO 0€3 3HAHMS OCHOB XUMHHU BOCHPUSATHE OKPY>KAIOIIETO
Mupa OyJeT HETOIHBIM U YIIEpOHBIM, a JIFOIU, HE MOJIY4YHBIINE TAKUX
3HaHMUH, MOTYT HEOCO3HAHHO CTaTh OMACHBIMU ISl 3TOTO MHPA, TaK KaK
XUMHUYECKH HErPaMOTHOE OOpallleHUE C BEIIECTBAMH, MaTepHalaMu 1
IIpoLECCaMH TPO3UT



HEMaJIBIMU OeqaMu.

TpeTbs nnes Kypca — 3T0 uHmezpayus XuMu4eckux 3Hanuil ¢
CYMAHUMAPHBIMU OUCYUNTIU- HAMU', AICTOPHUEH, TNTEPATyPOi, MUPOBOI
XYJ0’KECTBEHHOM KYJIbTYpPOU. A 3TO, B CBOIO OUEPE/Ib, [103BOJISIET
cpeAcTBaMu y4eOHOIro IpeMeTa MoKa3aTh poJib XUMHUH B HEXMUMHUYECKON
cdepe uenoBevecKoil eI TeNbHOCTH, T. €. TIOJTHOCTBIO COOTBETCTBYET
ryMaHHM3alMy ¥ ryMaHuTapusanuu o0yuenus. Kypc paccuuran Ha aBa roja
o0OyueHus 1o 1 4 B HEAEII0 WM Ha OJIMH ToJl 00y4YeHMs 110 2 4 B HEJIEINIO.
Crnenyer noguepKHyTh, YTO OTOOpaHHOE AJ1si 0a30BOr0 ypOBHs 00y4eHUs
XUMHUH COJEpKAHUE MO3BOJISET U3ydaTh €0 U B peKUME 2 4 B HeJento. B
9TOM CJIy4yae y y4aluxcs MOSBISIETCS BO3MOXKHOCTbD He npoXooums, d
u3yuyamo, He 3HAKOMUMbCA, A 8blYYUEAMb ITO COAEPIKAHUE.

YyedHo - reMaTH4YeCKHii MJIaH

66N g R

Ne Tema JlaboparopHble U MPaKTUYECKHE
paboTsl

Koi-Bc
qacoB

1. Baenenue

2. Teopust cTpoeHUs OPraHUuYECKUX
COE€IUHEHUI

3. VYrieBonopobl U UX IPUPOIHBIE 1. Onpenenenue 31€MEHTHOTO
UCTOYHUKHU COCTaBa OpPraHUYECKUX
COECTMHEHU N

2. M3roToBneHne Moenen
MOJIEKYJ YIJIEBOAOPOJIOB

3. OOHapyXeHHE HeTIPeIeTbHBIX
COCTUHEHUHN B JKUJIKUX
HeTenpoayKTax

4. IlonyyeHue u cBOWCTBa
alleTuIeHa

5. O3HaKOMIIEHHE C KOJUIEKIHEH
«HedT1b 1 mpoayKTHI €€
nepepadoTKI

KonTponsnas padora Ne 1

4. Kucnopoacoaepxaniue 6. CBoiicTBa STHUIIOBOTO CIHPTA
OpraHUYeCKHUEe COeTMHEHUS U UX 7. CBoiicTBa rimieprHa
HPUPOJHBIE HCTOYHUKH 8. CaoiicTBa (hopManbaeruaa

9. CBoiicTBa yKCYCHOW KHUCIIOTHI
10. CpoiicTBa XHUpOB

11. CpaBHeHUE CBOICTB MbLIA U
CTHPAIILHOTO MTOPOIITKa

12. CBo¥icTBa TITIOKO3BI

13. CBoiicTBa KpaxmMaia
KonTponbnas padora Ne 2

10




S. A3zorconeprxaiue coenuHeHus U ux | 14. CoiictBa 6emkoB 8
HaXO0XKJICHHE B )KUBOU MpUPO/IE IL.p. Nel Hoenmudghuxayus
Op2aHU4ecKux coeouHeHull
15. KonTposnbHas padota Ne3
6. buonornuecku akTUBHbIE 2
OpraHu4eCcKHue COSAMHEHUS
7. HckyccTBEeHHBIC 1 CHHTETUYECKHE 16. O3nakomiieHue ¢ 00pa3amMu 3
MOJIUMEPbI IUIaCTMAcC, BOJIOKOH M Kay4yKOB
[L.p. Ne2 Pacnosnasanue
NIACMMACC U BONOKOH
17.KontposbHas padora Ne 4
Hroro: p.p. - 2; JL.o.-15. K. p. - 4 34
11 xknace
Ne Tema JlaGoparopHbie u nmpakTudeckue padborsr | Kom-Be
4acoB
1. Ctpoenue aToma u 1. KoncrpyupoBanue 4
NEPUOINIECKUN 3aKOH NEPUOANYECKON TaOIHIIbI
HA.N.Menneneesa 3JIEMEHTOB C UCIIOJIb30BAHUEM
KapTOYeK
KonTponbhas padora Ne 1
2. CtpoeHue BemiecTBa 2. Onpenenenue TUIa Kpuctauimaeckon | 14
pEIIeTKH BEUIeCTBa U OMHCAHUE €T
CBOMCTB
3. O3HaKOMIIEHUE C KOJUIEKITHEH
MOJIUMEPOB: MJIACTMACC U BOJIOKOH H
U3/IeNUs U3 HUX.
4. VictipiTaHue BOJIBI HA )KECTKOCTb.
YcrpaneHue KeCTKOCTH BOJIbI.
5. O3HaKOMIIEHHE C MUHEPATbHBIMU
BOJIaMHU.
6. O3HaKOMJICHHE C TUCTICPCHBIMH
crucTeMaMH
[Lp. Nel IMonyuenue, cobupanue u
pacro3HaBaHKe ra3os.
.KontponsHas padora Ne 2
3. XUMUYECKUE PeaKIINH 7. Peakius 3aMellieHUs MM )KeJIe30MB | 8

pacTBOpe MeHOTO Kyropoca
8. Peakuuu, naymme ¢ oopazoBaHuEeM
0cajiKa, Ta3a U BOJBI.

9. [NonyyeHue KUCIOPOIa PA3TOKEHUEM
MEPOKCH/Ia BOJIOPO/IA C TTIOMOIIBIO OKCHIA
Mmaprania (1V) u katanasbl CbIporo
KapTodernsi.

10. IMonyyenue Bostoposa
B3aUMOJIEHCTBHEM KUCIIOTHI C IMHKOM

11. PaznuuHble ciryyau TUAPOIN3a Coen




4. BemectBa u ux cBoiicTBa 12. VcnibiTanue pacTBOPOB KUCIIOT, 8
OCHOBAHMH U COJIEN MHIUKATOPAMHU.

13. B3aumoeiicTBUE COJITHON KHUCIOTHI U
pacTBopa YKCYCHOW KHCIJIOTHI C
MCTaJIJIaMH.

14. B3aumoaeiicTBUE COJITHON KUCIOTHI U
pacTBOpa YKCYCHOM KHCIIOTHI C
OCHOBAHMSIMH.

15. B3zaumoeicTBrE COMIHONM KHCIOTHI U
pacTBopa YKCYCHOW KHCIIOTBI C COJISIMHU.
16. [Nomyyenue u cBOMCTBa
HEPACTBOPUMBIX OCHOBAHHUI.

17. T'unponus XJI0pUI0B U alETaTOB
IIEJIOYHBIX MCTAJIJIOB.

18. O3HaKOMIIEHHE C KOJUIEKIUEN
METAIJIOB, HEMETAIIJIOB, KHCIIOT,
OCHOBaHUI, MUHEPAJIOB.

[L.p. No2 Pemenue s3KkcriepuMeHTaIbHbIX
3a/1a4 Ha UACHTH(DHUKAIIMIO OPTaHUICCKUX
U HEOPraHWYECKUX COEeTMHEHUH.
KonTponbnas padora Ne 3

Hroro: p.p. —2; J.o. - 18. K. p.- 3 34

Conep:xanue TeM y4eOHOIro Kypca

10 KJIACC (OPTAHHUYECKAS XUMMUAI)
(1 u 6 Hedenro, 6ceco 34 u)

Beenenue (1 1)

Hpez[MeT OpFﬂHH‘IGCKOI’I XHUMUU. CpaBHeHI/Ie OpraHU4YCeCKUux COC,Z[I/IHCHI/Iﬁ
C HCOPraHN4C€CKNMHU. HpHpOI[HI)Ie, HNCKYCCTBCHHBLIC U CHUHTCTUYCCKHC
OpTraHU4YC€CKUC COCIUHCHUS.

Tema 1
Teopusi cTpoeHHs1 OPraHMYecKuX coequnenuii (2 u)

BanentHoCTh. XMMHUUYECKOE CTPOCHHUE KAK MOPSIOK COCTUHEHUSI aTOMOB B
MOJIEKYJIE COTJIACHO UX BaJ€HTHOCTH. OCHOBHBIE MOJIOXKEHUS TEOPUU
XHMHYECKOTO CTPOCHHS OpraHMYECKUX coequHeHnil. [lonstue o romosioruu
¥ TOMOJIOTaX, U30MEPHH U u3oMepax. XuMuueckue GopMynbl U MOACTH
MOJIEKYJT B OPraHUYECKON XUMHUH.

Hemoncmpayuu. Monenu MOJIEKYJI TOMOJIOTOB U U30MEPOB OPraHUYECKHUX
COCTUHEHUN.

Tema 2
YrieBoaopoabl M UX NPUPOAHBbIE HCTOYHUKH (8 u)

ITpuponHslii ra3. Ankansl. [IpupoaHelii ra3 Kak TOIINBO.
[IpeumyiecTBa NpUPOAHOTO rasa rnepes ApyruMHu BUJaMu TOILINBA.
CocraB MpupoTHOTO Tra3a.



AJKaHBI: TOMOJIOTHYECKHIA PSi, U30MEPHsI 1 HOMEHKJIATypa alIkaHOB.
XUMHYeCcKue CBOWCTBA alKaHOB (Ha MpUMEpe MeTaHa U 3TaHa): TOPEHHeE,
3aMelIeHHe, pa3lioKeHUe U AeruapupoBanue. [I[puMeHenne ankaHoB Ha
OCHOBE CBOMCTB.

A 1 K € H bl. DTHIJIEH, €ro MoJIy4YeHHue (IeruApUpOBaHUEM dTaHa U
Jneruaparanueit aTanona). XUMHUUECKHUe CBOMCTBA STUJIEHA: TOPEHHUE,
KaueCTBEHHbIC peaklnu (0OeciBeUrBaHNE OPOMHOM BOJABI U PacTBOpa
NepMaHraHara Kaiuus), ruapartanus, nonumepusanus. [lonustuien, ero
CBOMCTBA U ITpuMeHeHue. [ [pumenenue sTuieHa Ha OCHOBE CBOMCTB.
Ankanuensl U kayuyku. [lonstue o0 ankaauneHax Kak yriieBoAopoJax ¢
JBYMsI IBOMHBIMU CBSI3SIMU. XMMUUYECKHE CBOMCTBA OyTaaueHa-1,3 u
u3omnpeHa: odecrBeyrBaHuEe OPOMHOI BOJIbI M TOJTUMEPU3AIUS B KAyUyKH.
Pe3una.

A 1K ¥ H bl. AIETHIIEH, €ro0 MOJIy4YeHHEe MUPOIU30M MeTaHa U KapOUIHBIM
crocoboM. Xumuue- CKue CBOWCTBA alleTHIIeHA: TOpeHHe, 00ecBeUBaHHe
OpOMHOIi BOJBI, MPUCOEIUHEHUE XJIOPOBOJOPO/Ia U TUAPATAIMS.
[IpumeHneHue aneTuiieHa Ha OCHOBE CBOMCTB. Peakiius monumepusanuu
BUHUIIXJIOpUAA. [IoMMBUHUIXTIOPUA U €ro IpUMEHEHHE.

benzoxn. [Tonyduenue 6eH3oa U3 rekcaHa v aleTHIeHa.

XuMHYeCKUe CBOWCTBA OEH30I1a: TOPEHHE, TaIOTeHUPOBAHNE,
HuTpoBanue. [I[pumeHeHne 6eH301a Ha OCHOBE CBOMCTB.

Hedts. Cocta u nepepabotka Hedtu. Heprenponykrsl. bensun u nonsitue 06
OKTaHOBOM

qucIie.
Jemoncmpayuu. I'opeHrie MeTaHa, 3TUIIEHa, aleTuieHa. OTHOIIEHUe
MeTaHa, TWIEHA, alleTUIeHa U OeH30J1a K pacTBOPY IIEpMaHraHaTa Kajaus
u OpomHo# BoJie. [TomyueHue sTuneHa peakuueil qeruapaTalun 3TaHosa
U JIeNIOJIMMEPH3aIiY TIOJMITUIICHA, alleTHIIeHa KapOuIHBIM CITOCOOOM.
PaznoxeHue kaydyka npu HarpeBaHUU, UCIIBITAHUE TPOJLYKTOB
pasnokeHus Ha HenpeaenabHocTh. Konnekuus oOpa3noB HepTH 1
HEPTENPOIYKTOB.

Jlabopamopuuwie onvimui. 1. OnpeneneHre 3IEMEHTHOTO COCTaBa
OpraHMYECKUX COeAUHEHUM. 2. M3roToBiaeHne Moieeil MoieKy
yrieBoaopoaoB. 3. OGHapykeHHe HelpeAeIbHbIX COSUHEHUHN B KUIKUX
HepTenpoaykrax. 4. [lonydyeHue u cBoiicTBa alleTUIIEHA. D.
O3znakomieHue ¢ kosuteknueit «HedTs u mpoayKThl ee mepepadboTKmy.

Tema 3
Kuciaopoacoaep:kamme opranndeckue coeJMHEHUs M UX NPUPOJAHbIE
HCTOYHUKH (10 u)

EnnHCTBO XMMHUYECKOM OpraHN3alni )XKUBBIX OPTraHU3MOB.

XHUMHUYECKUHN COCTAB )KUBBIX OPTaHU3MOB.

Cnuptsl. [lonyuenue sTaHos1a OpoKEHUEM TIIIOKO3bI M THApaTaIfeit
sTuieHa. ['mapokcuibHas rpymnmna kak gpyHkuroHansHas. [lpencrasnenue
0 BOJIOPOJIHOM cBsI3U. XMMHUUYECKUE CBOMCTBA ATaHOJA: TOPEHUE,
B3aMMOJICIICTBHE C HATpUEM, 00OpPa30BaHME MPOCTHIX U CIIOKHBIX 3(UPOB,
OKHCJIEHHE B anbjaerul. llpuMenenne 3TaHona Ha OCHOBE CBOWCTB.
AJIKOTOJIN3M, €r0 MOCIEACTBHS U MPEeAyNpPexkICHUE.

[TonsiTve o npeaenbHBIX MHOTOATOMHBIX CIIUPTaX. [ JIMIIEpUH KakK MpeIcTaBUTENb
MHOT0aTOMHBIX cIMpTOB. KauecTBeHHas peakiys HAa MHOTOaTOMHBIE
cnupthl. [IpumeHeHue riouuepuHa.



Kamennsiii yrosb. ®enoin. Kokcoxumudeckoe mpou3BOACTBO U €TI0
npoaykuus. [Tonydenue denona KokcoBaHUEM KaMEHHOTO YTJIsl.
B3aumHoe BnusHUE aTOMOB B MOJIEKYJie ()eHOJIA: B3aU- MOJICHCTBHUE C
TUAPOKCUAOM HATpus U a30THOM KucioToil. [lonukonaencanus ¢enona c
dbopMmanbaeruioM B heHoT0POopMaAIbICTHIHYIO cMOTy. [IpuMenenne
¢deHona Ha OCHOBE CBOICTB.

Anpaerusl. [loydenne anbaeruioB OKMCICHUEM COOTBETCTBYIOLIUX
cnupToB. XUMHUYECKHUE CBOICTBA albACTUIOB: OKUCICHHE B
COOTBETCTBYIOIIYIO KUCIOTY U BOCCTAHOBJICHHE B COOTBETCTBYIOIIMMA
ciupt. [Ipumenenue popmanbaeruia u aneranbieruja Ha OCHOBE CBOMCTB.
KapOonossie kucnotsl. [lomyueHrne kapOOHOBBIX KUCIOT OKHCICHHEM
aIbJACTUIOB. XUMUUYECKHE CBOMCTBA YKCYCHOW KHCIIOTHI: OOIIME CBOMCTBA C
HEOPraHMYECKUMU KUCIOTaMU U peakuus dtepuduxanun. [Ipumenenue
YKCYCHOM KHCJIOTBHI Ha OCHOBE CBOMCTB. BhICIINE ®UpHbIE KUCIOTHI HA
npuMepe MATbMUTUHOBOU U CTEAPUHOBOM.

Crnosxubie 3(hupsI U KUpbL. [lomydeHue clioKHBIX 3QUPOB peakIueit
stepuukanmu. CroxxHbie 3QUpPHI B IPUPOJIe, NX 3Ha4YcHHE. [[puMeHeHne
CJIOKHBIX 3(pUPOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxkHble 3(hupbl. XMMHYECKHUE CBOICTBA KUPOB:

rUApoan3 (OMBIICHUE) U TUIPUPOBAHUE KUJTKHUX KUPOB.

[IpumeneHue KUpPoB Ha OCHOBE CBOMCTB.

YriieBoapl. YTIeBOIbI, UX KJIACCU(DUKAIIHS: MOHOCAXapU bl (TIIOK032),
JIycaxapuibl (caxapo3a) ¥ mojicaxapuibl (Kpaxmall U IEJUTI0II03a).
3HaveHHE YTIIEBOJIOB B )KMBOW MIPUPOJIE U B )KU3HU YEJIOBEKA.

['mroko3a BeecTBO ¢ ABOMCTBEHHOM (DYHKIIMEH - albIerHI0CIHPT.
XUMHUYECKUE CBOMCTBA ITOKO3bI: OKHCIIEHUE B TIIIOKOHOBYIO

KHCIIOTY, BOCCTAHOBIIEHUE B COPOUT, OpokeHHE (MOJIOYHOKHUCIIOE U
cnuptoBoe). [IpruMeHeHune riatoKo3bl Ha OCHOBE CBOMCTB.

Jucaxapunasl u nonucaxapubl. [loHaTre o peakusax

MOJIMKOH/ICHCAIIMH ¥ TUIPOJIN3a Ha PUMEPE B3aUMOIIPEBPAICHUI:
[JII0K03a — TOJHCcaxapul.

Jlemoncmpayuu. OxuciieHue cnupTa B anbaeru]. KauectBeHHas
peakiusi Ha MHOroaToMHble ciupThl. Komnekuus «KameHHbIi yrois u
MIPOJIYKTHI €T0 TepepaboTKkuy». PacTBopuMocTh (peHosa B BOjiE npu
0OBIYHOI TeMIiepaType U mpu HarpeBaHuu. KauecTBeHHbIE peaklluy Ha
denomn. Peakius «cepeOpsiHOTO - 3epKajiay allbJIETUI0B U TITIOKO3BI.
OKucinenue abIeruaoB U

TJIFOKO3BI B KHCIIOTHI ¢ momolsio ruapokcuaa meau (11). [lomydyenne
YKCYCHO-3THUJIOBOTO U YKCYCHO-U30aMUIOBOr0 3¢upoB. Kosnekius
a¢upHbIX Macen. KauecTBeHHas peakiius Ha Kpaxmad.

Jlabopamopnsie onsimot. 6. CBoiicTBa 3THIIOBOTO criupTa. 7. CBOiCTBa
rnepuna. 8. Cpoiicta hopmanbaeruaa. 9. CBoiicTBa YKCYCHON KHUCTOTHI.
10. CpoiictBa xxupoB. 11. CpaBHEHME CBOMCTB pacTBOPOB MbLIa U
cTUpanbHOro nopoiika. 12. CpoiictBa rmoko3bl. 13. CBoiicTBa KpaxMaina.

Tema 4
A3oTcoaepakaiiye coeJMHEHUsI U UX HAXO0XK/AeHUEe B :KUBOI1 nmpupoae (8 u)

Awmunbl. [Tonstue 06 amunax. [lonydyenne apomaTHiyeckoro aMuHa —
aHWJINHA — U3 HUTPOOEH30/1a. AHUIIMH KaK OpraHN4eCcKOe OCHOBaHHUE.
B3anMHoe BiIMsHHME aTOMOB B MOJIEKYJI€ aHWJINHA: OCJIa0JI€HHE OCHOBHBIX
CBOWCTB M B3auMO/IelicTBHE ¢ OpoMHO# Bos1oi. [IpuMeHeHne annianHa Ha



OCHOBE CBOMCTB.

AMuHOKUCHOTHL [ToydueHrne aMIHOKHCIIOT U3 KapOOHOBBIX KUCIOT U
TUAPOSIN30M OeTKOB. XH- MUYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(pOTEpPHBIX OPraHMYECKUX COSAMHCHUN: B3aNMOJICHCTBHE CO MIEIOYaAMH,
KHUCJIOTaMU U JIPYT C APYroM (peakiusi MOJTUKOHICHCAIINH).

[lenrtuHas cBsi3b U noaunenTUAbL. [IpuMeHeHne aMUHOKHUCIOT Ha OCHOBE
CBOMCTB.

benku. [Tonyuenue 0enkoB peakuel MOJUKOHACHCAUA AMUHOKHCIIOT.
[lepBuyHasi, BropyyuHas U TPETUUYHAS CTPYKTYPbI OCIKOB. XUMUYECKUE
CBOICTBa O€JIKOB: rOpeHue, IeHaTypalus, THAPOJIN3 U LIBETHBIE PEaKIUU.
Buoxumuueckne GyHKIUU OCIKOB.

['eneTnueckas CBA3b MEXAY KJIaCCAMH OPTaHUYECKUX COCAUHEHUH.
HyxnennoBblie kuciaotsl. CHHTE3 HYKJIIEMHOBBIX KHCJIOT B KJIETKE U3
HyKs1eoTH10B. OOLMii maH crpoenus Hykieotuaa. CpaBHEHUE CTPOCHUS U
¢byakumii PHK n JIHK. Ponbs HyKJIEMHOBBIX KUCIIOT B XpaHCHUH U TIepeaade
HacyencTBeHHOU nHpopmanuu. [loHaTre o GMOTEXHOIOTHN U TeHHON
WHXEHEPUHU.

Jlemoncmpayuu. BzauMoeiicTBue aMMuaka 1 aHWJIMHA C COJISTHOU
KHCTIOTOH. Peakius anummHa ¢ OpoMHOM BoAoH. Jloka3aTeabCTBO HATHYIHS
(GyHKIIMOHATIBHBIX TPYII B PaCTBOPAaX aMHUHOKHCIOT. PacTBopeHue u
ocaxeHne 0enkoB. L[BeTHBIC peakinu OETKOB: KCAHTOIPOTCHHOBAS U
OouyperoBas. ['opeHne NTHYbETO Mepa U MEepPCTIHOW HUTH. Moaens Mo-
nekynbel JIHK. Tlepexonbl: 3TaHON — 3TUIIEH — 3TUJIEHTJIMKOIb —
stuneHrmukonsaT menu (II); stanon — 3TaHans — 3TaHOBAs KUCIOTA.

JlaGopaTopHusle onbIThI. 14. CBolicTBa OETKOB.
IIpakTnyeckas padora Ne 1. nentudukanys opraHMuecKuX COCTUHEHUH.

Tema 5
BuoJsioruyeckn akTUBHbIE OPraHNYeCKUe coeiuHeHus (2 u)

®epmeHThl. DepMEHTHI Kak OMOJIOTMUECKUE KaTaau3aTopbl OeKOBOM
npupobl. OcobeHHOCTH (PyHKIMOHUpPOBaHUs (GepMeHTOB. Poib ¢pepmMeHToB
B )KM3HEACSITEIbHOCTH KUBBIX OPIraHU3MOB U HApPOJHOM XO3HCTBE.
Burtamunbl. [lonatne o ButamuHax. Hapymenus, cBsizaHHbIE C
BUTAaMUHAMH: aBUTaMUHO3bl, TUIIOBUTAMHHO3bI U TUIEPBUTAMHHO3BI.
Butamun C Kak npeicTaBUTENlb BOJOPACTBOPUMBIX BUTAMHHOB U
BUTaMUH A Kak IPEJICTaBUTEIb KUPOPACTBOPUMBIX BUTAMUHOB.
I'opmownsl. [ToHsITHE 0 TOpMOHAX Kak TYMOpPaJIbHBIX PETYIATOpax
KHU3HE/IeATEIbHOCTH JKUBBIX OpraHU3MoB. IHCYIIUH U afjpeHaluH Kak
npeacTaBuTeNM ropMOoHOB. [IpodrmakTuka caxapHoro nuadera.
JlexapcTBa. JIekapcTBeHHasi XUMUS: OT MaTPOXUMHUH IO XMMUOTEPAIIHH.
AcnupuH. AHTHOMO- TUKH U qucOakTepuo3. HapkoTuueckue BemiecTsa.
Hapxomanust, 6ops0a ¢ Heil u npoduiaktuka. Jemoncmpayuu.
PasnoxeHne nepokcuia BOJOpo/ia KaTana3on ChIporo Msca u CbIporo

kaprodens. Komnekmus CMC, conepkamux sH3UMEBL. VicipiTanme cpess
pactBopa CMC unaukaTopHoii 6ymaroit. Mnmoctpauuu ¢ ¢pororpadusamu
KUBOTHBIX C Pa3TUYHBIMU (hOpMaMM aBUTaMHUHO30B. Kotekius
BUTAaMHHHBIX TIperaparoB. McnsITaHue cpebl pacTBOpa aCKOPOMHOBOM
KHCJIOTHl MHIUKATOPHOI Oymaroii. MicnpiTaHHe anTeyHOoro npenapaTa
MHCYJIMHa Ha O6enok. JlomaiHsst, 1abopaTtopHas U aBTOMOOMIIbHAS
anTeyka.



Temab6
HckyccTBeHHBbIE M CHHTETHYECKHE MOJIMMepPHI (3 4)

HckyccTBennble nmonumepsl. [lomydeHne HeKyCCTBEHHBIX

MOJMMEPOB, KaK MPOJAYKTOB XUMUYECKOH MOAn(UKAIUT

MPUPOIHOTO MOJIUMEPHOTO ChIPbsi. ICKyCCTBEHHBIE BOJIOKHA

(aureraTHBIN LIEJIK, BUCKO3a), X CBOICTBAa U IPUMEHEHUE.

Cunrerudeckue nonumepsl. [lomyuenne cuHTeTHYECKUX

MOJIMMEPOB PEAKIUSAMU TOJIH- MEPU3ALMH U TIOJTMKOHACHCAIHH.
CtpyKTypa MoJIMMepoB: JINHEHHAas!, pa3BEeTBIICHHAS U

npoctpaHcTBeHHas. [IpeacTaBuTen CHHTETHUECKUX TIacTMAacC:
MOJIUATUIIEH HU3KOTO U

BBICOKOTO JIaBJICHHS, TOJUIPONUIICH U MOJMBUHIIXIIOpUA. CHHTETHYECKHE
BOJIOKHA: JIaBCaH, HUTPOH U KaIpOH.

Hemonctpanuu. Kosekius miactMace U u31eJIMil U3 HUX.

Konnekunu ncKyCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH U U3JIEHMA

U3 HUX. Pacrio3HaBaHue BOJOKOH 10 OTHOIICHHUIO K HATPEBAHUIO U
XUMHUYECKHM PEaKTHUBaM.

Jlabopamopnsie onsimot. 15. O3nakoMIIeHHE ¢ 00pa3aMy IIACTMACC, BOJIOKOH H
Kay4yKOB.

Ilpakmuueckan paboma Ne 2. PaciozHaBaHHE IJIACTMACC U BOJIOKOH.

11 KJIACC OBLIAS XUMMUS
(1 u 6 nedenro, 6ce2o 34 u)

Tema 1
Crpoenne aroma u nepuoandeckuii 3axon JI. U. Menneneesa (4u)
Ocnoguvie ceedenuss 0 cmpoeHuu amoma. SIApo: IpOTOHBI U HEUTPOHBI.
N3oTomnbl. DneKTpOHBI. DJIEKTPOHHAS 000JI0YKa. DHEPTeTHIECKUN
ypoBeHb. OCOOEHHOCTH CTPOECHHUSI AJIEKTPOHHBIX 000JI0UEK aTOMOB
AJIEMEHTOB 4-TO U 5-T0 MEPUOI0B Meproandeckoi cuctemsr /1. U.
Menpeneesa (nepexoHbIX 31eMeHTOB). [loHsaTHe 06 opOuTansax. s- u p-
opOuTay.
DNeKTPOHHBIE KOHPUTYpAIIMHA ATOMOB XUMHYECKUX JIEMEHTOB.
Ilepuoouuecxuii 3axkon /[. M. Menoeneesa 6 ceeme yuenuss o0 cmpoenuu amoma.
Otkpeitue /1. 1. MenaeneeBbIM NepuoOgNIECKOrO 3aKOHa.
ITepuoanueckas cucrema xumMuueckux sneMeHnToB J[. 1. Menpaeneesa -
rpaguyeckoe 0ToOpaXke- HUE MEPUOIUUECKOT0 3aKoHa. DU3NYECKUI CMBICTT
MOPSIIKOBOTO HOMEPA AJI€MEHTa, HOMepa NepHo/ia U HOMEPA TPYIIIIHIL.
BanenTHebie 351eKTpoHbl. [[pyurHbl ”3MEHEHUS] CBOMCTB 3JIEMEHTOB B
nepuoiax u rpynnax (rJiaBHbIX TOATPYIINAX).
[TonoxxeHne BOIOpO/Ia B IEPUOAUYECKON CUCTEME.
3HaveHHe MePUOANIECKOr0 3aKOHA U MEPUOINUECKON CUCTEMBbI
xuMuueckux snemeHToB . M. MenaeneeBa st pa3BUTHS HAyKU U
MOHUMAaHUS XUMHUYECKON KapTUHBI MUpA.
JemouncTpanuu. Pa3nuunsie GopMbl IEPHOIUIECKON CUCTEMBI
XuMHYecKuX 31eMeHToB JI. . MeHpaeneeBa.
JlaboparopHslii onbIT. 1. KOHCTpynpoBaHue nepruoanyecKon
TaOJIMLBI 3JIEMEHTOB C HCIOIb30BaHUEM KapTOUEK.



Tema 2

Crpoenne Bemecrna (14 )

Honnas xumuueckas céa3v. Karnonsl n annonsl. Knaccuduxanuus nonos. onnsle
KpHC-

TaJlJIMueckue pemeTky. CBOWCTBa BELIECTB € 3TUM TUIIOM
KPUCTAIIIMYECKUX PELIETOK. Kosanenmnas Xumuieckas cés3b.
OnexkTpooTpunaTeabHoCcTb. [loaspHas u HenossipHast KOBaJeHTHBIE
cBs3U. [Junons. [lonsipHOCTD CBSI3U U MOJISIPHOCTH MOJIEKYJIBI.
OOMeHHBII 1 TOHOPHO-aKLENTOPHBIN MEeXaHU3Mbl 00pa30BaHUs
KOBAJIEHTHOM CBsI3U. MOJIEKyJIIpHBIE U ATOMHBIE KPUCTAJIINYECKHE
pewieTky. CBOMCTBA BEIIECTB C STUMH TUIIAMU KPHCTAINTNYECKUX
pELLIETOK.

Memannuueckaa xumuyeckasn césa3b. OCOOEHHOCTH CTPOCHHS aTOMOB
MeTaJlI0B. MeTalmnueckasi XMuMU4ecKasi CBSI3b U METAJIIMYECKast
KpHUcTalinyeckas perierka. CBoicTBa BEIECTB ¢ ’TUM THIIOM CBSI3H.
Booopoonas xumuueckas céa3b. MexmonekynspHas u
BHYTPUMOJIEKYJISIpHAs: BOJAOPOIHAS CBSI3b. 3HAUEHUE BOJIOPOJAHOMN
CBSI3M JUIsl OpraHU3aluu CTPYKTYp OHOIOIUMEDPOB.

Tonumepo. I1InacTmacchl: TEPMOIUIACTBI U PEAKTOILIACTHI, HX
IpEeJCTaBUTENN U IpUMEHeHHe. BookHa: npupoHble (pacTUTEIbHbIE U
KUBOTHbIE) U XUMHUYECKHE (MICKYCCTBEHHBIE U CUHTETHUECKUE), UX
IPEJCTaBUTENIN U IPUMEHEHHE.

l'azo06pasnoe cocmosinue eewjecmea. Tpu arperaTHbIX COCTOSIHUS
BOJ1bI. OCOOCHHOCTH CTPOEHUS Ta30B. MOJSIpHBIN 00BeM
ra3000pa3HBIX BEIIECTB.

[Tpumepsrl ra3000pa3HbIX NPUPOJHBIX CMECEH: BO3YX,

HOPUPOHBIH ra3. 3arpsi3HeHue arMocQepsl (KUCIOTHBIE JOXK/IH,
napHUKOBBIN 3h(DeKT) u 60phrda ¢ HUM.

[TpencraBuTenu ra3000pa3HbIX BEIECTB: BOAOPOA, KUCIOPOI,
YIJIEKUCIBIN Ta3, aMMUak, 3THIIeH. VX nomyueHue, cobupanue u
pacro3HaBaHHUe.

Kuoxkoe cocmosinue éewgecmea. Bona. IlorpediaeHue BoJbl B OBITY

U Ha Ipou3BoJICTBE. JKeCTKOCTh BOABI M CIIOCOOBI €€ YCTpaHEeHHS.
MpunepanbHble BOABI, UX UCIOIb30BAaHUE B

CTOJIOBBIX M JIeUeOHBIX LeNsaX. Kuakue KpucTamibl 1

UX IPUMEHEHHE.

Teepooe cocmosinue sewgecmea. AMop¢HbIe TBEpAbIE BEIIECTBA B IPUPOJIE
U B )KM3HM UYEJIOBEKA, X 3HaUYEHUE U puMeHeHune. Kpucramimaeckoe
CTPOEHHE BEILECTBA.

Hucnepcuvle cucmemsi. IlonsiTre 0 nucnepcHbIX cuctemax. JucnepcHas
¢daza u nucniepcuoHHas cpena. Kimaccudukanus 1ucrepcHbIX CUCTEM B
3aBUCUMOCTH OT arperaTHOr0 COCTOSIHUSI TUCIIEPCHOM CpENIbl U
JTUCTIEPCUOHHOM (ha3bl.

['pyboaucriepcHble CUCTEMBL: SMYJIbCHH,

CYCIIEH3MH, a3po30sid. TOHKOgUCTIEpCHBIE

CUCTEMBI: T€JIU U 30JIU.

Cocmas eewgecmea u cmeceu. Bemectsa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
[TonsiTHE «HOMSI» U €€ Pa3HOBUAHOCTU: MAaccoBasi (J0JIs 2JIEMEHTOB
B COEIUHEHUM, J10Ji1 KOMIIOHEHTa B CMECH — JI0JI1 MpPHUMECEH,
JI0JIs1 PacTBOPEHHOIO BeIleCTBa B pacTBope) U oObemHas. Jlons
BBIXO/1a MPOJYKTA PEaKLUU OT TEOPETUUECKH BOZMOKHOTO.



JemoHcTpanu. Mojenb KpUCTAINTNYECKON PEeIIeTKH XJIOpHUIa HATPHSL.
O0pa3ibl MUHEPATIOB ¢ MOHHOM KPUCTAJTMYECKON PEIIETKON: KaJIbIIUTA,
raiura. Mozaenu KpUCTaJUIMYECKUX PelIeTOK

«CyXoro Jibjia» (WM noja), anmmasa, rpaduta (v kBapia). Mojenb
monekybl JJHK. O6pasier miactmace (Gperonodopmansaeruaabie,
MOJINypEeTaH, MOJIUATUIICH, TOTUIPONIIICH, MTOJUBUHIWIXJIOPU]T) U U31EIIHS
u3 HuX. OOpa31bl BOJIOKOH (1IEPCTh, IETK, alleTaTHOE BOJIOKHO, KAalpOH,
JlaBCcaH, HEMJIOH) U u3aenus u3 Hux. O0pasibl HEOPraHUYECKUX MOJIMMEPOB
(cepa macTudeckasi, KBapil, OKCHJI aTFOMUHUS, IPUPOTHBIE
AIIOMOCUJIMKATHI). Moiennb MoJIipHOTo 00beMa ra3oB. Tpu arperatHbix
coctosiHUs BObI. OOpa3Ilbl HAKUITK B YaHUKE U TPyOax IEHTPATHHOTO
otoruieHus. JKecTkocTh BobI U criocoObl ee ycrpaHneHus. [Ipubopst Ha
KUAKUX Kpuctawiax. O0pasipl pa3InIHbIX TUCIEPCHBIX CUCTEM:
AMYJILCHUM, CyCTIEH3UH, a3p030Jiei, renei u 3oiei. Koarymnsamusi.
Cunepesuc. Dpdexr Tunaans.

JlabopaTopHble onbIThL. 2. OnpeencHue TUa KPUCTAITHUECKON
pELIETKH BELEeCTBA U OIMCaHUe ero cBOMCTB. 3. O3HaKOMIIEHHE C
KOJUIEKIIMEH MOJMMEPOB: TJIACTMACC M BOJIOKOH U U3/IENUS U3 HUX. 4.
HcnbiTanue BOJbI HA )KECTKOCTh. Y CTPAHEHHE JKECTKOCTH BOJBL. S.
O3HakoMJIEHHE ¢ MUHEPATbHBIMU BoAaMH. 6. O3HAKOMIICHUE C JUCTIEPCHBIMU
CUCTEMaMHU.

IIpakTuyeckas padora Ne 1. [Tonydenue, coOupanue u pacro3HaBaHUE ra30B.

Tema 3

Xumuyeckue peakunu (8 1)
Peakyuu, uoywue de3 usmenenusi cocmasa eeujecma. AJIOTPOIUS U aJUIOTPOITHbIE
BUAOM3MEHEeHHS. [[pudnHbI alIoTponuy Ha MpuMepe MoaAn(UKani
KHCII0poaa, yriaepona u pocdopa. O30H, ero OMoaoruuecKas pos.
H30oMepsl 1 u3omepus.

Peaxyuu, uoywue c usmenenuem cocmasa eeujecms. Peakunu

COEIMHEHUS, pa3JIOKEHUs, 3aMeIlleHUs] U OOMeHa B HEOPraHU4eCKO! U
OpraHMYECKON XUMHUU. Peakium 3k30- 1 9H- Jorepmudeckue. TemnoBoi

3¢ (PeKT XMMHUUECKON peakliMi U TEPMOXUMUYECKHE YPaBHEHUS.

Peaknuu ropenus, Kak 4aCTHBIN CiIy4al SK30TEPMUYECKUX PEAKLIUN.
Ckopocmb xumuyeckoii peakyuu. CKOPOCTbh XUMUYECKOU peaKIUu.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT IPUPOIBI
pearupyroImux BeMEeCTB, KOHIEHTPALUU, TEMIIEPATYPBI, IIOMATN
MIOBEPXHOCTHU COIIPUKOCHOBEHNUS U Karanu3atopa. Peakuuu romo- u
rereporeHHsele. [IoHaTHE 0 KaTtanu3e u Katam3aTopax. epMeHTHI Kak
Ouosornyeckre KaTajln3aTopbl, 0COOEHHOCTH UX (YHKIIMOHUPOBAHUSI.
Obpamumocme xumuyeckux peakyuti. HeoOpatumsie 1 0OpaTuMble XMMUYECKHE
peakuuu.

CocTosiHlEe XMMUYECKOTO PaBHOBECHS JIIs1 0OpaTUMbIX XUMHYECKUX
peaxiuii. CnocoObl cMe- HIEHHUs] XUMUYECKOTO PaBHOBECHSI Ha IPUMeEpe
cuHTe3a aMmMHaka. [loHsTHe 00 OCHOBHBIX HAYYHBIX IPUHIIUIIAX
IIPOU3BOJICTBA HA IPUMEPE CHUHTE3a aMMHUAKA UIIA CEPHOU KUCIOTHI.
Ponv 60061 6 xumuueckoii peakyuu. VIcTHHHBIE pacTBOpBL. PacTBOprMOCTh

U KJIacCU(HKAIMS BEIIECTB 10 3TOMY PU3HAKY: PACTBOPUMBIE,
MaJIOpacTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA. DJIEKTPOJIUTHI U
HERJIEKTPOJIUTHL. DIEKTPOIUTHYECKAs Aucconuanys. Kucinorsl,

OCHOBAHUS U COJIA C TOUKH 3PEHUS TEOPUU IIIEKTPOIUTUYECKON
JUCCOLUALINN.

XHUMHYECKUE CBOMCTBA BOJBI: B3aNMOJEHCTBHE C METAJUIAMH, OCHOBHBIMH U



KHCJIOTHBIMH OKCHJ/IaMH, Pa3JIoKeHUE U 00pa30BaHUE KPUCTAJUIOTUAPATOB.
Peakuuu ruaparany B OpraHM4ecKOd XUMHUH.

Tuoponus opeanuueckux u Heopearnuueckux coeounenui. Heooparumplii
ruapoan3. OOpaTUMbIA THAPOIIH3 COJICH.

['maponn3s opraHUYeCKUX COEAMHEHUN U €ro MPAaKTHYECKOE 3HAUCHHE JJIs
MOJIyYEHUs TUJIPOJIN3- HOrO CIIMpTa U MbLIa. buonoruueckas poib
TU/IPOJIN3A B IJIACTUYECKOM U SHEPreTUYECKOM

oOMeHe BeIIEeCTB U PHEPTUH B KIIETKE.
Oxucnumenvro-eoccmanogumenvivie peakyuu. CTEIeHb OKUCICHHUS.
Omnpenenenue cTeneHy OKUCIeHus 1o Gpopmyie coeaunenus. [lonsarue

00 OKHCIIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiusax. OKucIeHue u
BOCCTAHOBJIEHHE, OKUCIIUTEIb U BOCCTAHOBUTEIID.

Inexkmpoau3z. INEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
nporecc. DJIEKTPOIU3 pac- INIABOB U PACTBOPOB HA NMPUMEPE XJIOPHUIA
HaTpus. [IpakTueckoe npuMeHeHue 3IEKTPOIN3a. DIEKTPOIUTUIECKOE
MOJIyYEHUE ATFOMUHUS.

Jdemouncrpanuu. [Ipespamenue kpacaoro gpocdopa B 6emsiit. O30HATOD.
Monenu Monekys H- OyTaHa ¥ u300yTaHa. 3aBUCUMOCTbh CKOPOCTHU
peakLuu OT MIPUPO/IbI BEIIECTB HA IPUMEPE B3aUMOJICICTBHS pacTBOPOB
Pa3IMYHBIX KHCJIOT OJJMHAKOBOW KOHIIEHTPALIUU C OJIMHAKOBBIMHU
rpaHyJiaMy IUHKA U B3aUMOJIEUCTBUS OJIMHAKOBBIX KYCOUKOB Pa3HbIX
METaJIJIOB (MarHusi, IMHKAa, jKelie3a) C COJISTHON KHUCIOTOM.
B3anmopeicTBre pacTBOPOB CEPHOM KHUCIOTHI C PACTBOPAMHU
TUOCYNb(aTa HaTPHs PA3TUYHON KOHIIEHTPAIMH U TEMIIEPATyPHI.

Mopnens kunsiuiero ciost. Pa3noxxenue nepokcua BoJ0po/ia ¢ IOMOILBIO
KaTaju3aTopa (oKcuaa

mapranna (IV)) u karanassl ceiporo msica u ceiporo kaprodens. [Ipumepsr
HEOOpaTUMBIX PEAKIUH, HAYIINX ¢ 00pa30BaHUEM OCAaJIKa, ra3a UM BOIBI.
BzaumopeiictBue nutus u HaTpus ¢ Bogou. [lomyuenue okcuna gpochopa
(V) u pacTBOpeHuE €ro B BOJIE; UCIIBITAHUE MOJIYYEHHOIO PacTBOPa
nakmycoM. OOpasiibl KpUCTAIIOTUAPATOB. VcTibITaHNEe pacTBOPOB
AIIEKTPOJIUTOB U HETEKTPOIUTOB Ha MPEAMET JUCCOLUALIUU. 3aBUCUMOCTD
CTETIEHH JJIEKTPOIUTUYECKON TUCCOLUALMN YKCYCHOU KUCIIOTHI OT
paszbasyienus pactBopa. [ uaponus kapouia Kaabiusl.

['unponu3 kapOOHATOB MIENIOYHBIX METAIJIOB U HUTPATOB IIUHKA WIIH
csuHua (II). I[Nony4yenne mbuta. [Ipocreiime okuCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMN: B3aUMOJICHICTBHIE LINHKA C

COJISTHOM KHCIIOTOM U kese3a ¢ pactBopoM cyibdara menu (II). Monens
aNeKTpoau3epa. Mozens aIeKTPOIU3HON BaHHBI VIS ITOJy4YEHUs
AITIOMHHMS.

JlaGopaTopHble onbITHI. 7. Peakiins 3amenieHust Meu *Kele30M B
pacTBOope MeIHOro Kyrnopoca. 8. Peakiuu, uayiye ¢ o0pa3oBaHueM 0cajika,
rasa 1 BoJel. 9. IloydeHne Kkucaopoia pas3iioskeHueM IEPOKCHIa BOLOPOaa
¢ moMoIbio okcuja mapranma (IV) u

KaTaJiasbl celporo kaptogens. 10. [Tonmyuenue Boopoia B3auMoieiicTBueM
KHCJIOTBI C IUHKOM.

11. PaznuuHsble ciaydan ruApoIInA3a COJIEH.

Temad

BemecTBa u ux cBoiicTBa (8 u)

Mertannsl. BzanmopeiicTBre METaIIoB ¢ HEMeTalJIaMu (XJI0pOM, Cepoil u
KHCTIOPOJIOM).



BzaumopeincTBUE MIEIOYHBIX U HMIEJIOYHO3EMEIBHBIX METAJIIIOB C BOJOM.
DNEKTPOXUMHUYECKHUH s HAallpsHKEHUH MeTallioB. Bzaumonelictue
METaJUIOB C PACTBOPAMM KUCJIOT U COJICH.

AmroMuHOTEepMUS. B3auMoelicTBre HATPUS C ITAHOJIOM B (PEHOIOM.
Koppo3zus merannos. [IoHATHE O XUMHUYECKON U AJIEKTPOXUMHUYECKOM
KOoppo3uu MeTauioB. CriocoOb! 3aIUTHl METAIIOB OT KOPPO3HUH.
Hewmerannbl. CpaBHUTENbHAS XapaKTEPUCTUKA TAJIOTEHOB KaK
HauboJsee TUMTMYHBIX MIPeICTaBUTENeH HeMeTaoB. OKUCIUTEIbHbBIE
CBOICTBa HEMETAJJIOB (B3aUMOJICHCTBUE C METAJNIaMU U BOJIOPOIOM).
BoccranoButenbHbIe CBOMCTBA HEMETAIIIOB (B3aUMO/IEICTBHE ¢ OoJee
ANEKTPOOTPULATEIbHBIMA HEMETAJJIAMU U CIIOKHBIMH BELIECTBAMMU-
OKHCITUTENSMHU ).

Kucnotsl Heopranuueckue u oprannueckue. Kinaccuduxamus Kucior.
XHUMHUYECKUE CBOMCTBA KUCIIOT: B3aUMOJIEUCTBUE C METAIIIIAMH,
OKCHJaMHU METAJUIOB, TUAPOKCHIAMHU METAJIJIOB, COJISIMU, CIIUPTAMHU
(peakuus stepudukamnmn). Ocodbie CBOMCTBA a30THOM U
KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.

OcHoBaHUsI HEOPraHUYECKUE U oprannueckue. OCHOBaHUsA, UX
Kiaccudukanusa. XMMHUYECKHe CBOIICTBA OCHOBAHHI: B3aUMOJICHCTBUE C
KUCJIOTaMU, KUCJIOTHBIMH OKCHUJIAMH U COJISIMHU.

Paznoxenne HEpacTBOPUMBIX OCHOBAHUM.

Comu. Knnaccudukanus comneil: cpeHue, KUCIbie 1 OCHOBHBIC.
XHUMHYECKUE CBOMCTBA COJICH: B3aUMOJEHCTBUE C KUCIOTaMU,
1IEJI0YaMH, MeTauIaMu U coJisiMU. [IpencraBurenu cojield U NX 3HAYEHHUE.
Xiopux HaTpusl, KapOoHaT Kanblus, pocdar KanbIus

(cpemnue conn); THAPOKAPOOHATHI HATPHUS U aMMOHHUS (KHUCIIBIE COJIH ),
TUAPOKCOKapOOHAT MeIN

(1) -mamaxut (OCHOBHAS COJb).

KauecTBeHHbIe peakiuu Ha XJIOpU-, Cyabdar-, u KapOoHaT-

AHUOHBI, KATHOH aMMOHUs, kKaTnoHsl xene3a (I1) u (111),

I'eneTnyeckasi CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX M OPTraHMYECKUX
coequHeHui. [ToHsATHE O TEHETUYECKOMN CBSI3U M TEHETUYECKHUX PsJIax.
['enetnueckuil psa Metamia. ['enernueckuit paa Hemetamwia. OcobeHHOCTH
TEHETUYECKOTO Psifia B OPraHUYECKON XUMUH.

Hemonctpanmu. Komnekuust o6pa3iioB MetamioB. BzaumoaeiictBue HaTpust
Y CYPBMBI C XJIOPOM, KeJie3a ¢ cepoi. ['opeHre Maruust 1 aJllOMUHUS B
kucnopozne. Bzaumonencraue

LIEJIOYHO3EMENBHBIX METAJUIOB C BOJOM. B3anmoernicTere HaTpus ¢
ATAHOJIOM, ITUHKA C YKCYCHOM KUCIOTON. ATIOMUHOTEPMHUSL.
B3anmoneiicTBre Meau ¢ KOHIIEHTPUPOBAHHOW a30THOM KHCIOTOM.
Pe3ynbTarhl KOppO3UK METAIIJIOB B 3aBUCUMOCTH OT yCIIOBUH €€
MPOTEKAHUS.

Konnekuust 06pa3iioB HemeTamuioB. B3anMmoeiicTBre XJIOpHOI BOJIBI €
pacTBopoM Opommia (moanaa) kanus. Komnekius npupoiHbIx
OpraHHYECKUX KUCIOT. Pa3baBrienne KOHIICHTPUPOBAHHOM CepHOU
KUCIOTHI. B3anmoneicTBre KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTHI €
caxapom, IEeJUTI0N030i U Menbto. OOpa3Ilsl MPUPOIHBIX MUHEPAJIOB,
COJIepXKaIINX XJIOPHU HATPHUs, KapOOHAT KabIus, hocdhaT Kaablus 1
ruapokcokapOonat meau (II). OOpa3iibl MUIEBBIX TPOAYKTOB, COAEPIKAIIUX
TUAPOKApOOHATHI HATPHUS U aMMOHMUS, X CIIOCOOHOCTD K Pa3JIOKEHHUIO MPH
HarpeBaHuu. ['amenue conpl ykcycoM. KauecTBeHHbIE peakiiMi Ha KaTUOHBI



1 aHUOHBI.
JlaGopaTtopHbie onbIThl. 12. cnibiTaHuEe pacTBOPOB KUCIOT, OCHOBAaHUW U COJIEH



nHAuKatopamu. 13. BzaumoaencTBue costHON KUCIOTHI U pacTBOpa
YKCYCHOM KHCJOTHI ¢ MeTaiamu. 14. BzaumozeiicTBue comstHoi

KHUCJIOTHI M PaCTBOPA YKCYCHOM KHMCIJIOTBI C OCHOBaHUSIMHU. 15.
B3anmopnencTere CostHOM KUCIOTHI U pacTBOpa YKCYCHOM KHMCIIOTBI €

COJISIMHU.
16. [TonydyeHue 1 cBOMCTBA HEPACTBOPUMBIX OCHOBaHUM. 17. 'uaponus
XJIOPUJIOB U alIETAaTOB LIENOYHbIX METaLIOB. 18. O3HaKoMIIEHUE C
KOJUICKIIUSMHM: a) METaJIOB; 0) HEMETAJIOB; B) KUCJIOT; T') OCHOBAHUM; 1)
MHUHEPAJIOB U OMOJIOTUYECKUX MAaTEPUAIIOB, CO/ICPKAIINX HEKOTOPHIE
COJIN.

IIpakTHyeckas padora Ne 2. Pemenue skciepuMeHTaIbHBIX 33]1a4

Ha UJCHTU(UKAITUIO OPTaHMUECKUX U HEOPTaHUYECKUX COCTUHEHHIA.

Pabouas nporpamMmMa o XMMUHU COCTaBJIEHA HA OCHOBE aBTOPCKOI NMPOrpaMMbl «XUMUSI» I
10-11 kmaccos. ABtop: O.C.I"'abpuernsia. [IporpamMMa coctaBiieHa B COOTBETCTBHH C
TpeboBanusaMHU DeepabHOrO rOCYAapCTBEHHOT0 00pa30BaTeIbHOIO CTaH1apTa OCHOBHOTO
obmrero oopazoBanus u odecriedena YMK mis 10-11-ro knaccos aBropos O.C.I'abpuernsna,
N.I".Octpoymoga, JIeicosoii I'.I'. Kypc paccuutan Ha 1 4 B Hezpemto.

MeTom010Tn4ecKOi OCHOBOI IMOCTPOEHUS YIeOHOTO COAep KaHus Kypca XUMHU 0a30BOTO
YPOBHS AJIs CPEHEN IIKOJIBI IBUIACH UJIES UHMESPUPOBAHHO20 KYPCA, HO He eCmMeCcmE803HAHUS, d
xumuu. Takoro Kypca, KOTOpPbIi OJIM30K U MOHATEH ThICSIYaM POCCUNCKUX YUYUTEIEH U JJOCTYIEH
Y MHTEPECEH COTHSAM ThICSAY POCCUNMCKHUX CTAPUIEKIACCHUKOB.

[lepBas unes Kypca - 3T0 HympunpeomMemuasn unmezpayus y4€0HOM TUCHUIUINHBI « XUMUS».
Wnest Takoi MHTETpaliMi JUKTYET CIEAYIOLIYI0 O4EPEAHOCTh U3YUYEHUs Pa3AeiIOB XUMUU: BHA-
qaire, B 10 Kimacce, M3ydaeTcsi OpraHndecKkas Xumusl, a 3atem, B 11 kiracce, — o0IIass Xumusi.
Takoe cTpykTypupoBaHie 00yCIOBICHO TEM, YTO KypC OCHOBHOM ILIKOJIbI 3aKaHYNBAETCS
He00bINM (10— 12 4) 3HAKOMCTBOM C OpPraHMYECKUMHU COETMHEHUSIMH, I09TOMY HEOOXO0AUMO
3aCTaBUTh «paboTaTh» HEOOJBIINE CBEJCHNS IO OPraHUYeCKON XUMHUH 9 Kilacca Ha Kypc
oprannueckoi xumuu B 10 kiacce. Eciu xe u3yyaTh OpraHn4ecKyro XUuMHIO yepes rof, B 11
KJacce, 3To 0yZeT HEBO3MOXKHO — Y CTapLISKJIACCHUKOB HE OCTAHETCS 110 OpraHUYeCKol XUMUHU
OCHOBHOM IIKOJIBI 1a)K€ BOCIOMHWHAHUM.

Kpowme Toro, nzydenue B 11 kiaacce ocHOB 00111e# XMMUU TO3BOJISET CPOPMUPOBATH Y
BBIITYCKHUKOB CPEIHEN IIKOJIbI IPEICTABICHUE O XUMHUHU KaK O IIeJIOCTHON HayKe, TOKa3aTh
€MHCTBO €€ MOHATUH, 3aKOHOB U TEOPH, YHUBEPCATbHOCTh U IPUMEHUMOCTD UX KaK JUIs
HEOPraHWYECKOM, TaK U JUIsl OPraHUYECKOW XUMHH.

Hakoner, mogas:stomiee OOIBITUHCTBO TeCTOBBIX 3a1anuii EI'D (6onee 90%) cBs3aHbI ¢
oO11eil 1 HeopraHMYecKol XUMHUeEH, a MOToMy B 11, BEITYCKHOM KJlacce JIOTUYHEE U3ydarhb
MMEHHO 3TH pa3fiesibl XU MUH, YTOObI MAaKCUMAJIbHO TOMOYb BBIMTYCKHHUKY IIPEO0I0JIETH 3TO
CEpbE3HOE UCIIBITAHUE.

Bropas unes kypca — 3T0 medrcnpeomemnas ecmecmeeHHOHAYYHASA UHMeZpayus, TT03BOJISIO-
1ast Ha XUMH4YEcKol 6a3e 00beIUHUTD 3HAHUS PU3UKH, OMOJIOTUH, reorpaduu, SKOJIOTUH B
€/IMHOE MOHWMaHHE €CTECTBEHHOT'0 MHpa, T. €. CPOPMUPOBATH IIETOCTHYIO
€CTECTBEHHOHAYYHYIO KapTUHY MHUpa. ITO MO3BOJIUT CTapIIEKIaCCHUKaM OCO3HaTh TO, YTO 0e3
3HAaHUS OCHOB XMMHUU BOCIIPUATHE OKPYIKAIOIIEro MUpa OyJIeT HEMOIHBIM U YIEPOHBIM, a JIIO/IH,
HE MOJYYUBIINE TAKUX 3HAHUI, MOI'YT HEOCO3HAHHO CTaTh OMACHBIMHU IS 3TOTO MUpa, TaK KaK
XUMHUYECKH HErpaMOTHOE OOpallleHUe ¢ BelleCTBaMH, MaTepHalaMH U IPOLIeCCaMH IPO3UT
HeMaJIbIMH OeZlaMH.

TpeTbst unest Kypca — 3TO uHmMezpayus XUMUYECKUX 3HAHUU ¢ 2YMAHUMAPHLIMU OUCYUNTIU-
Hamu', UICTOPUEHN, TUTEPATYPOd, MUPOBOM XYJ0)KECTBEHHON KYJIbTYpPOUl. A 3TO, B CBOIO OYEPEb,



MO3BOJIIET CPEJCTBAMHU YU4EOHOTO IpeIMETa IMOKa3aTh POJIb XUMUU B HEXUMUYECKOU chepe
YEJI0BEYECKOU JIEATEIbHOCTH, T. €. IOJIHOCTBIO COOTBETCTBYET I'YMaHHU3aUU U
rymanutapuszanuu odydenus. Kypc paccunran Ha qBa roja o0y4deHus o 1 4 B HeIeIro Uil Ha
OJIMH roj 00y4yenus 1o 2 4 B Heaemo. CrielyeT NoJ4epKHyTh, 4TO 0TOOpaHHOE 7151 6a30BOTr0O
YPOBHSI 00yUEHHS] XUMHH COJICpKAHKE TIO3BOJISIET U3y4aTh €ro M B peKuMe 2 4 B HeZleno. B
9TOM CJIy4ae y y4allluXcs MOSABIISETCS BO3MOKHOCTb He NPOXOOUmb, a usyiams, He
3HAKOMUMBCA, A 6bIYYUEAMb ITO COAEPIKAHUE.

Kypc deTko neauTcst Ha ABE YaCTH: OPTaHUYECKYI0 XUMUIO (344) 1 001Iyt0 XuMurio (344).

TeopeTnueckyro OCHOBY OpraHU4e€CKONW XMMHU COCTABIISIET TEOPHsI CTPOCHUS B €€
KJIACCUYECKOM MTOHUMAaHUU — 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX XUMHUUYECKOT'O CTPOCHUS, T.
€. OT pacHoJIO’KEHUs aTOMOB B MOJIEKYJIaX OPraHUYECKUX COECAMHEHUN COTJIAaCHO BAJIEHTHOCTH.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE OPraHUYECKUX COCTUHEHHM MPU TOM KOJIMYECTBE
4acoB, KOTOPOE OTITYIIEHO Ha U3yYE€HUE OPraHUYeCKOM XMMHUH, pacCMaTpUBaTh HE
MIPEICTABIISIETCS] BO3MOXKHBIM. B cofiepskaHnu Kypca OpraHnuecKoid XMMHUU CEJIaH aKIEHT Ha
MPAKTHYECKYIO0 3HAYUMOCTh yueOHOoro Matepuana. [loaToMy u3yueHue npeacraBurencit
KaXJIOTO KJIacCa OPraHUYECKUX COCAMHEHUN HAUMHAETCS C MPAKTHUYECKOM MOCHUIKH — C UX
nosyuyeHusi. XMMHYECKHEe CBOMCTBA BEIIECTB PACCMATPUBAIOTCS CYyry00 MparMaTuyecku — Ha
MpEeAMET UX MPAKTUYECKOT0 MPUMEHEHUsI. B OCHOBY KOHCTpYHpOBaHUs Kypca MOJI0KEeHa UJIes O
MPUPOIHBIX UCTOYHUKAX OPTaHUYECKUX COCTMHEHUN U UX B3aUMONPEBPAIICHUSX, T. €. UJICU
TEHETUYECKOM CBSA3U MEXKY KJIAaCCaMU OPTaHUYECKUX COCAMHEHUH.

TeopeTrueckyro OCHOBY Kypca 00IIel XMMHIH COCTABIISTIFOT COBPEMEHHEBIE MPEACTABICHUS O
CTPOCHHUH BeIeCTBa (MIEPHUOINYCCKOM 3aKOHE U CTPOSCHUH aTOMa, TUIIaX XUMHUYECKHX CBS3CH,
arperaTHOM COCTOAHUHU BE€IICCTBA, HOJII/IMean 158 III/ICHCpCHBIX CHUCTEMAX, KAUCCTBCHHOM U
KOJIMYECTBEHHOM COCTaBE BEIECTBA) U XMMHUYECKOM TIpoliecce (KIacCH(PpUKAINA XMMHUCCKUX
peaKHHﬁ, XHMI/I‘ICCKOﬁ KHUHCTHUKC U XUMHNYCCKOM paBHOBGCI/II/I, OKHUCIUTCIBbHO-BOCCTA-
HOBHTEJIBHBIX MPOIIECCax), aIalTHPOBAHHBIC MOJT KypC, PACCYMTAHHBINA Ha |—2 4 B HENEIIO.
DaKTUYECKYI0 OCHOBY Kypca COCTaBISIOT 0000IIEHHBIC TTPEICTABICHHS O Klaccax
OpPraHMYECKUX M HEOPTraHMYEeCKHX COCTUHEHHH U UX CBOMCTBaX. Takoe MOCTpoeHue Kypca
061H€ﬁ XUMHUHA ITO3BOJISICT ITOABCCTHU yqanmxca K IIOHUMAaHHUIO MaTepI/IaJ'II)HOCTI/I " I1IO3HA-
Ba€MOCTH MHpa BEIIECTB, MPUYNH €r0 MHOTO00pa3usi, BCEOOIIel CBA3H sIBICHUN. B cBOIO
ouepeib, 3TO JTaeT BO3MOKHOCTh YIAITUMCS JIYUIIE YCBOUTh
COOCTBEHHO XUMHUYECKOE COJIEp>KaHUE U MOHAThH POJIb U MECTO XMMHH B CUCTEME HAYK O
npupoje. JIornka u CTpyKTYpUpPOBaHHE Kypca MO3BOJISIFOT B TIOJTHON MEpEe UCITOJIb30BaTh B
00y4YeHHUH JIOTHYECKHE OTepAIlUU MBIIIUICHHUS: aHAJIU3 U CUHTE3, CPAaBHEHUE U aHAJIOTHIO,
CHCTEMATHU3AIIO U 0000IIEHHE.

Henn nzyyenus Kypca

W3ydeHre XMMHH B cTapiel 1Koje Ha 0a30BOM ypOBHE HANpPaBJIEHO Ha IOCTH)KEHUE
CIEAYIOLIUX LETIEH:

OCBOCHME 3HAaHUN 0 XMMHYECKOM COCTABIISAIOIIEH €CTECTBEHHOHAYYHOM KapTHUHBI
MUPA, BAKHENIINX XUMUYECKUX MOHITHAX, 3aKOHAX U TEOPHSIX;

OBJIaJICHNE YMEHUSMU MPUMEHSAThH NOJyYEHHbIE 3HAHUS AJI1 00BICHEHUS
pa3sHOOOpa3HBIX XMMUYECKHX SIBJICHUI U CBOWCTB BEILIECTB, OLIEHKU POJIM XUMHUH B
Pa3BUTHHU COBPEMEHHBIX TEXHOJIOTUI U MOJYYEHHH HOBBIX MaTEPHAIIOB;

pa3BUTHE MO3HABATEILHBIX HHTEPECOB U MHTEJUIEKTYaIbHbBIX CIIOCOOHOCTEH B
MIPOLIECCE CAMOCTOSATEIBHOTO MPHUOOPETEHUSI XUMUYECKUX 3HAHUM C UCTIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB MH(OPMAINH, B TOM YHCII€ KOMITbIOTEPHBIX;

BOCIHUTAaHHUE YOEXKJAECHHOCTH B MIO3UTUBHOM POJIM XUMUHU B KU3HU COBPEMEHHOTO
o01iecTBa, HEOOXOAUMOCTH XUMHUYECKH TPAMOTHOT'O OTHOIIEHHUSI K CBOEMY 3/I0POBbBIO U
OKpYKarolllei cpese;



IPYMEHEHHE TIOTYYEHHBIX 3HAHUN M YMEHUH JUIst 6€301MacHOr0 UCTIONb30BaHU
BEIIECTB U MaTEPHUAJIOB B OBITY, CEILCKOM XO3SICTBE U Ha MPOU3BOICTBE, PELICHUS
IIPAKTUYECKUX 3a7ia4 B IOBCEIHEBHOM JKU3HU, IPEYNPEXKICHUA ABIECHUN, HAHOCSIINX
BpEJl 30POBBIO YEJIOBEKA U OKPYKAIOLIEH cpefe.

Jannas nmporpamMma peajin3oBaHa B yueOHHKaX:
T'abpuenan O. C. Xumus. 10 k1. ba3oserit ypoBens. — M.: Ipoda, 2014;
Tabpuensn O. C. Xumus. 11 k. ba3osrit yposerns. — M.: JIpoda, 2014.

1.IlmanupyeMble peAMeTHbIE Pe3YJbTAThl 0CBOEHHSI Y4eOHOI0 NpeaMeTa, Kypca
10 kaacce

B pe3ynbraTe u3yueHuss XuMuu Ha 0a30BOM YPOBHE YUEHUK JOJIKEH

3HATh / TOHUMATh

BAKHEWIINE XUMUYECKUE MTOHATHUS: BEIIECTBO, XUMUYECKUI IIIEMEHT, aTOM,

MOJIEKYJIa, OTHOCUTEILHBIC aTOMHASI K MOJIEKYJISIPHAs! MacChl, MOH, AJJIOTPOIHSI, U30TOIIbI,
XUMUYECKAsl CBSI3b, 3JIEKTPOOTPULATEIBHOCTD, BAJICHTHOCTh, CTENIEHb OKUCIIEHUS, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIM 00bEM, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOEHHUSI, PACTBOPBI, JJIEKTPOIUT U HEIJIEKTPOIIUT, FJIEKTPOJIUTAYECKAS TUCCOLUALINS,
OKHUCJIUTETh H BOCCTAHOBHUTEIIh, OKUCIICHHE U BOCCTAHOBJICHHE, TETUIOBOM A (HEeKT
peaklmu, CKOPOCTh XMMHUUECKOM peaKINu, KaTalau3, XMMUYECKOE pAaBHOBECHE,
YTIICPOIHBIN CKeNeT, QYHKIIMOHAIBHAS TPYIIa, H30MEPHs, TOMOJIOTHS;

OCHOBHBI€ 3aKOHbI XUMHUU: COXPAHEHHS MAcChl BEILIECTB, IOCTOSIHCTBA COCTABA,
MEPUOJNYECKUI 3aKOH;

OCHOBHbBIE€ TEOPUH XUMHH: XUMHUECKOU CBSI3U, DIEKTPOIUTHUECKOMN

JUCCOITAIINH, CTPOCHHUS OPTaHUYECKUX COSIMHEHUN;

Ba)KHEWILME BELIECTBA U MaTE€pUalbl: OCHOBHBIE METAJUJIbI U CILJIAaBbI; CEpHAas,

COJISIHAsI, a30THAsI M YKCYCHAsl KUCJIOTHI; IIEJIOYH, aMMHUaK, MUHEpaIbHbIC YI00pEHUs,
MeTaH, STUJICH, alleTUIIeH, OEH30J1, TAHOJ, KHUPbI, MbLIIa, TTIOK03a, caxapo3a, Kpaxmall,
KJIeTYaTKa, OCJIKH, NICKYCCTBEHHbBIE M CHHTETHYECKHE BOJIOKHA, Kay4yKH, IJIACTMACCHI;
YMETh Ha3bIBATh U3yUYEHHBIE BELIECTBA M0 «TPUBUAITILHON» UM MEXAYHAPOAHOU
HOMEHKJIATypE;

ONPENIENATh: BAIGHTHOCTh U CTENEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB, TUII
XUMUYECKON CBSI3U B COCIMHEHUSX, 3apsi/l MOHA, XapaKTep CPeIbl B BOJHBIX PACTBOPAX
HEOPraHUYECKUX COEAMHEHUI, OKUCIUTENb U BOCCTAHOBUTEND, IPUHA/IJIE)KHOCTh BEILIECTB
K pa3JIMYHBIM KJlacCaM OPraHUYECKUX COCTMHEHUN;

XapaKTepU30BaTh: 3JIEMEHThI MAJIbIX MIEPUOOB M0 UX MOJOKEHHUIO B IEPUOINUECKON
cucreme JI.1.MeHnneneeBa; o0mme XuMUYeCKHE CBOMCTBA METAJIJIOB, HEMETAJIIOB,
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPraHUYECKUX COCTMHEHU; CTPOCHUE U
XUMUYECKHE CBOMCTBA U3YUYCHHBIX OPTaHUYECKUX COCTUHEHUN;

OOBSCHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHHUSI; IPUPOIY
XUMUYECKOHN CBS3U (MOHHOM, KOBAJIEHTHOM, METAJITHYECKOI ), 3aBUCHUMOCTh CKOPOCTH
XUMHUYECKON peaKIMK U TIOJI0KEHUSI XUMUYECKOTO PaBHOBECHS OT PAa3IMYHBIX (PaKTOPOB;
BBITIOJTHSITHh XUMHYECKHI SKCIIEPUMEHT IO PACITO3HABAHUIO BAKHEUIITNX
HEOPTraHUYECKUX U OPraHUYECKUX BEUIECTB;

MIPOBOJIUTH CAMOCTOSITEIHHBIN MMOMCK XUMUUYECKON MH(DOPMAITUHU C UCTIOJIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAyUYHO-TIOMYJSPHBIX U3IaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HTepHETA); MCTIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH ISl OOpabOTKH U
nepesayd XuMU4Ieckor HHGOpMaIluu U €€ TIPEICTaBICHHSI B Pa3TUYHbBIX (hopMax;
WCIIOJIH30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKON JEATETHHOCTH U
MOBCEHEBHOM KU3HU IS

O0OBSICHEHUS! XUMHUYECKHUX SIBJICHUH, POUCXOAIINX B MPUPOJIE, OBITY M HAa IIPOU3BOJICTBE;



OnpeaACICHHUA BO3BMOXXHOCTHU MMPOTCKAHUA XUMHYCCKUX HpeBpameHHﬁ B PA3JIMIHBIX
YCIIOBHSX ¥ OIICHKH UX TIOCIIEICTBHIA;

HKOJIOTHYECKU TPAMOTHOTO TTOBE/ICHUS B OKpYKaroIel cpene;

OLICHKHU BJIMSIHUSI XUMUYECKOTO 3arpsi3HCHUST OKPYIKAIOIIEH Cpe/Ibl Ha OPraHU3M YeIoBeKa
U IpYyrue )KUBBIC OPraHU3MBbI;

0€30I1aCHOTO 0OpAaIIeHUs C TOPIOYUMH U TOKCUYHBIMH BEIIECTBAMH, JTa00PATOPHBIM
000pyI0BaHUEM;

IPUTOTOBIICHHS PACTBOPOB 32/IaHHON KOHIIEHTPAIIMH B OBITY M Ha TIPOU3BOICTBE;
KPUTHYECKOH OLICHKH JOCTOBEPHOCTH XUMUYECKOU MH(OPMAIINH, TIOCTYTAIOIEH 13

Pa3HbIX UCTOYHHKOB.






KasiengapHo - Tematuuyeckoe miianupoBanue no xumuu 10 kaace na 2023 -2024 yu. I'og

Ne i/t Hara Tema ypoka/ npakmuueckasn yacmep /3 Mpumeuanue
MJIAH pakrt
1. IIpeameT Opraun4ecKor XUMHH. §1, ynp.5,6
2 Teopun XuMHUYECKOTO CTPOCHHUS §2,ymnp.8
OPraHUYeCKUX COCIUHEHUMN
A.M.bytnepoBa
3 Knaccudukanus 1 HOMEHKIATypa KOHCIIEKT
OpPraHMYECKUX COCAMHEHUN
4 [Ipupoansie ncTouyHUKH YB. Koncrekr, §3
[puponusiii u nonyTHeli ra3. Hegre | YIP- 1,2
5 AJIKaHbI. §3,ymp.7,8
6 AJKECHBI §4,ynp.2,7
7 AJKaIuEeHBI §5, ynp.2,3
8 AJIKUHBI §6,ynp.5
9 ApeHBI. §7, ynp.2,3
10 O06o0mieHne u cucreMaru3anus 3Hanui | §1-7
1o TeMe «YTIJIEBOJIOPOJIbI»
11 Kounrpoabsnas padora Ne 1 NeTeopus | 3aganue B
CMpOEeHUsl OP2aHU4eCKUX cOeOUHeHul. | TeTpaau
Yenesooopoowt"
12 Crouptel §9, ynp.14
13 I'inepuH Kak npeacTaBUTENb §9, ynp.12
MHOTOATOMHBIX CITUPTOB
14 deHout. §10, ynp.5
15 Anbpaeruppl. §11,ymp.7
16 KapOoHOBBIE KUCTOTHI. §12,ynp.7,8
17 Crnoxuble 3¢upsl. Kupsl. §13,ynp.9,12
18 YrineBoabl. MoHOCaXapy bl §14,ymip.10
19 Jlucaxapubl M MOJIUCaXapUIbL. §15,ymp.7
20 O6oGIeH e I cHcTeMaTH3aIs 3Hanmi | $9719

10 TEMEC «Kchoponoconep)KamHe




OopraHuyeckue BeriecTa'

21 KonTpoubnas pa6ora Ne 2 no reme | 3ajanue B
«Kucnopooocooepocawue TeTpaan
opeaHuyecKue cCOeOUHeHUs »
22 AMWHBI. AHUJTUH. §16,ynp.7,8
23 AMUHOKHUCIIOTBI. §17, yop. 11
24 benku §17,ynp.9
25 HyxnenHoBbIe KUCTOTHI §18, ynp.8
26 I'enernueckas cBsI3b MKy Kiaccamu | §16-18
OpPraHMYECKUX COCAHMHEHU.
27 IpakTuyeckasi padora Nel. Pewenue | ctp.180
9KCNEPUMEHMANIbHBIX  3a0a Ha
UOEHMUPUKAYUIO OP2AHUYECKUX
COCOUHEHUI .
28 O0001IeHNEe U CHCTeMAaTU3alNs 3HAHUN | KOHCITCKT
0 TeMe «A30TCOoIepKalue
OpraHUYeCKUe CoeAMHEHUs"
29 KonrposbHnas padora Ne 3 1o Teme | KOHCIIEKT
«A30mcooeparcawue opeanuieckue
coeounenus”
30 DEepMEHTHI.. §19,ymp.6
31 Buramunsl. ['opmons! JlekapcTsa 320, ynp.11
32 HcKkyCcCTBEHHBIE U CUHTETUYECKHUE §21,22,
OpPraHWYECKHE BEIIECTBA ynop.5,7
33 IIpakTuyeckasi pabora Ne 2 ctp. 181
Pacnosnasanue nnacmmacc u 6onoxon
34 KonTtpoabsnas padora Ne 4 //mocosas | KoHcniekT

paboma 3a kypc xumuu 10 kracca.




KasiengapHo - TemaTtuuyeckoe mianupoBanue no xumuu 11 kiaace na 2023 -2024 yu. I'og

No Jlara Tema ypoka/ npakxmuueckas yacmo /3 [Mpumeuanue
I/ I1aH ¢bakt
1. ATOM—CIIOXHAasl YacCTHUIIA. §1,ymp.5,6
CocTosiHHE DJIEKTPOHOB B aTOME.
2 DJeKTpOHHbIE KOHPUTYpAITHH §1, ynp.8
aTOMOB XUMHYECKUX 3JIEMEHTOB.
BaneHTHBIC BO3MOKHOCTH aTOMOB
XUMHUYECKUX JIEMEHTOB.
3 [Tepnonnueckuii 3akon u [1C §2, ynp.4,10
MenpeneeBa B CBETE€ YUSHHUS O
CTPOCHHUU aTOMa.
4 KonTpoabsnas padora Nel no KoncnekTs! B
meme «Cmpoenue amomay TeTpaan
(mecm)
S Nonnas cBs3b 33.ymp.9
6 KoBaseHTHas CBA3b §4,ynp.10,11
7 Mertamueckas CBsI3b §5,ymp.8,9
8 Bonopoanas cBs3b §6, ynp.4,9
9 [Tonumepsr §7, ynp.8.,9
10 ["a3000pa3Hoe cocrosinue BemectB | §8, ynp.12,13
11 IIpakTyeckas padora Nel cTp.217
«llonyyenue, cobupanue,
PACnO3HABAHUE 24308
12 JKunkoe cocTossHrEe BemniecTBa §9, ynp.9,10
13 TBepaoe cocTosiHUE BENIECTBA §10, ynp.5
14 JlucniepcHble cucTeMbl §11, ynp.10
15 Cocras Bemecta. CMecH. §12, ynp.8-11
16 Perienue 3amau Ha 10ITIO AITOPUTM
17 Pemenue 3amay Ha JOIIIO QITOPUTM
18 KonTpoabHas padora Ne2 §1-12

Tema: «CmpoeHue sewecmea)




19 Annotponus. M3omepus §13, ynp.7,9
20 THUITBI XUMHYECKUX pEaKIINil §14, ynp.5,8
21 CKOpOCTh XMMHUYECKUX PEaKIIMM §15, ynp.9,11
22 XUMHYECKOE PAaBHOBECHE §16, ynp.4,5
23 PactBopumMocTs. CBOKCTBA BOJIBI §17, ynp.7
24 ['maponu3 opraHuvecKux u 18, ymp.3,6
HEOPraHMYECKUX COCAMHEHUN
25 OxucnuTenbHO-BOCCTaHOBUTENBHBIE | §19, ynp.1,2
peaxkiuu
26 DneKTpoIu3 §19, ynp.7
27 Mertamisl u ux coiictBa. Kopposusa | §20, ynp.7
METAJUIOB
28 Hemerasmibt §21, ynp.7
29 KucioTel HeOpraHuueckue u §22, ynp.7,8
OpraHuvecKue
30 OcHOBaHHUS OPraHUYECKUE U §23,ymp.7,8
HEOPraHNYeCKue
31 Conu. §24, ynp.6,7
32 ['eneTndeckast CBA3b MEXKIY §25, ynp.5,6
KJIacCaMH COeIMHEHUH
33 IIpakTnyeckas padora Ne 2 cTp219
Pewenue 3a0au na
UOEHMUPDUKAYUIO OP2AHUYECKUX U
Heop2anuyecKux coeOuHeHutl
34 KonrtpoabHnas padora Ne 3anaHue B

3«Bewecmesa u ux ceoticmeay

TCTpaau







