AHHOTaNUs K padoyum nporpammam mo xumuu 10-11 kmaccsl

Pabouas mporpamma no npenmety «Xumusi» 1 10-11 xnaccoB (yrayOn€éHHBIA ypOBEHBD)

pa3zpaboTaHa B COOTBETCTBUHU CO CIEAYIOIIMMH HOPMAaTUBHO-TIPABOBBIMH JTOKYMEHTAMU:

- ®enepanbHblil 3aK0oH 0T 29.12.2012 No273 — @3 «O06 ob6pazoBanuu B POy,

- MenepanbHBIA rOCYIapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT CpeIHEero ooiero oopa3oBaHus
(yrBepxnéH mpukazom MunuctepcTBa oOpasoBanust u Hayku P® ot 17.05.2012 1. Ne 413) ¢
W3MEHEHUSAMH;

- CaHUTapHO-3MUAEMHOJIOTHYECKHE TpeOOBaHUA K OPraHU3alMM BOCIHUTAHHUS U OOydeHUS,
oTAbIXxa U o3xgopoBieHuss gere u  momonéxu. CII  2.4.3648-20, YTBEPKIAEHHbBIE
noctaHoBjieHueM ['1aBHOro rocygapcTBeHHOro canutapHoro Bpaya P® Ne28 ot 28.09.2020 r.

- [Tonoxenue o padoueit nporpamme MBOY «3aBbsnosckas COIL ¢ YUOIT»

Pabouas nporpamma yue6HOro Kypca o xumuu Juist 10-11 kinaccoB pazpaboTaHa Ha OCHOBE
nporpammbl  O.C. Tabpuensna, U. I'. OctpoymoBa, C.A.CnagkoBa ( Xumusa. Paboune
nporpamMmsbl 10-11 knaceel. Yray6néunsiii yposenb — M.: Ilpocsemienue, 2019) .

TpeOGoBanus K pe3ynbTaTaM OCBOCHHS OCHOBHBIX 0Opa30BaTEIbHBIX MPOrpaMM CTPYKTYPUPYIOTCS
M0 KIIOYEBBIM 3aj]a4yaM CpeJHero oOmero o0pa3oBaHMs, OTPAXKAIOIUM HHIUBHIYaJIbHbIC,
OO0IIeCTBEHHbIE U I'OCYJapCTBEHHbIE MOTPEOHOCTH, U BKIIOYAIOT JINYHOCTHBIE, METAIPEIMETHBIE U
MIpEeIMETHBIE PE3YIbTATHI.

JINYHOCTHBIMM Pe3yIbTATAMM OCBOCHUS SBISIOTCS:
1) poccuiickasi Tpax/1aHCKasi HIIEHTUYHOCTb, MATPUOTU3M, YBaXKEHHE K CBOEMY HApONy, UyBCTBO
OTBETCTBEHHOCTHU Iiepen PoauHON, ropaoctu 3a cBOM Kpal, cBow PoauHy, npouuioe u
HaCTOsII1Iee MHOIOHALIMOHAJILHOTO Hapoja Poccun, yBaxkeHue
roCyJapCTBEHHBIX CUMBOJIOB (rep0, diar, rumH);
2) rpakJaHCKas IO3MLHUS KaK aKTHUBHOI'O U OTBETCTBEHHOI'O YJIEHA POCCHICKOroo0IIecTBa,
OCO3HAIOIIETO CBOM KOHCTUTYLMOHHBIE TpaBa U OOSI3aHHOCTH, YBXKAIOIIETO0 3aKOH U
MPaBOMOPSIIOK,  OOJIafaloIer0  YYBCTBOM  COOCTBEHHOI'O  JIOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOIIET0 TPAAULIMOHHBIE HAIIMOHAJIBHBIE U 00IIeYeIOBeYeCKUEe T'yMaHUCTHYECKHE
U IeMOKpaTHYECKHE IEHHOCTH;
3) TOTOBHOCTB K cly>keHHI0 OTEUYEeCTBY, €ro 3aIluTe;
4) chopMUPOBAaHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKU M OOILECTBEHHOM NpPAaKTUKH, OCHOBAHHOTO HA JMAJIOre KYJBTYp, a TaKKe pa3IMYHbIX
(hopm OOIIIECTBEHHOTO CO3HAHMSI, OCO3HAHNE CBOETO MECTA B
MOJIUKYJIBTYPHOM MUPE;
5) cdopMUPOBAaHHOCTH OCHOB CaMOpPa3BUTHSI M CaMOBOCIIHUTAaHUS B COOTBETCTBUHM C
00IIIeYeTIOBEUECKUMH IICHHOCTSMU W HWJeaJaMU TPa)<IaHCKOTO OOIIECTBa; TOTOBHOCTh U
CITOCOOHOCTH K CaMOCTOSITEILHOM, TBOPUYECKON M OTBETCTBEHHOU JIEATEIILHOCTH;
6) ToJepaHTHOE CO3HAHHE W MOBEJCHHE B MOJHUKYIBTYPHOM MHpPE, TOTOBHOCTh U CIOCOOHOCTH
BECTU JUAJIOT C APYTUMHU JIIOAbMH, TOCTUTaTh B HEM B3aUMOIIOHUMAaHUS, HAXOAUTH OOIIHE 1IeNn
U COTPYIHHUYATH JUISI UX TOCTH)KECHUS;
7) HaBBIKM COTPYIHHUYECTBA CO CBEPCTHUKAMH, JAETbMHM MIIAJIIEr0 BO3pPacTa, B3POCIBIMU B
00pa30BaTeNIbHON, OOIIECTBEHHO TOJIE3HOM, yueOHO-UCCIeI0BATEIbCKON, MPOSKTHOW U IPYTHX
BUJIAX JESTENbHOCTH;
8) HpaBCTBEHHOE CO3HAHME U MOBEICHUE HA OCHOBE YCBOCHHUS OOIIEYEIIOBEUECKUX [IEHHOCTEH;
9) rOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM UHCJIE caMO00pa30BaHUIO, Ha MIPOTSKEHUH
BCEH KHM3HM;, CO3HATEIbHOE OTHOIICHHE K HENPEPHIBHOMY OOPa30BaHUIO KaK YCIIOBHIO
yCIEeHoM mpodeccuoHaNbHOM 1 001IECTBEHHOW e TENbHOCTH;
10) screTHuecKkoe OTHOIIEHHWE K MHUPY, BKIIOYAs ICTETHUKY OBbITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIICHHIA;
11) mpuHsATHE W peanu3aluio [EHHOCTEeW 3I0poBOro M 0e30MacHoro ooOpasza >KHU3HH,
MOTPEOHOCTH B (PU3UUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JeSITETLHOCTHIO, HENPUSATHE BPEIHBIX MPUBBIYEK: KYPEHUS,
yIOTpeOIeHHSI allKOTr0JIsl, HAPKOTHKOB;



12) OepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHWE K (PU3UUYECKOMY U
TICUXOJIOTUYECKOMY 370POBBIO, KaK COOCTBEHHOMY, TaK U JAPYrUX JIOJEH, YMEHUE OKa3bIBaTh
MIEPBYIO MOMOIIIb;
13) oco3nanHblii BBIOOp Oyaymiel mpodecCUu W BO3MOKHOCTEH peau3aluyd COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOLIEHUE K NPOGECCUOHATBLHOW AESITENbHOCTH KaK BO3MOXHOCTH
y4acTHs B PELICHUH JHWYHBIX, OOIIECTBEHHBIX, TOCYAApCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npooJeM;
14) chopMHPOBAHHOCTH HKOJIOTUYECKOTO MBIIUICHUS, TOHUMAHUS BIUSHHUS COLUAIIBHO-
SKOHOMHMYECKUX MPOLECCOB HA COCTOSHUE MPUPOAHONW MU COLMANBHOW Cpeibl; MPUOOpEeTeHHe
OTIbITA 3KOJIOr0-HAIPABIEHHON €A TEIbHOCTH;
15) OTBEeTCTBEHHOE OTHOLIEHUE K CO3[JAHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO MPUHATHS
LIEHHOCTEN CEMEWHOM KU3HU.

MeTanpeaMeTHbIMH Pe3yJIbTaTaMU U3YUEHUS Kypca SBISIOTCS:
1) yMeHHEe CaMOCTOSITEIBHO OMNpENeNsITh eI JEATCIbHOCTH W COCTaBIATH IUIAHBI
NESTENbHOCTH; CaMOCTOSITEIbHO  OCYILIECTBISATh, KOHTPOJIUPOBATH U  KOPPEKTUPOBATH
JeSTENbHOCTh; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIsl JOCTUKEHMSI ITOCTABIECHHBIX LieJeil
U pealn3allyy IJIaHOB JEATEIbHOCTH; BBIOMPATh YCIICIIHbIE CTPATETUH B Pa3IMYHBIX CUTYalMAX;
2) yMeHHE TPOAYKTHBHO OOIIATBCA M B3aUMOJEHCTBOBaTbH B IPOLECCE COBMECTHOM
NESTeTbHOCTH, YYUTHIBATh IO3ULUM JAPYIMX YYAaCTHHUKOB JESATEIBHOCTH, 3(P(PEKTUBHO
paspemniath KOH(IUKTHL;
3) BiajgeHHe HaBbIKAMHM I103HABATEJIbHOM, Y4eOHO-MCCIIEJIOBATENbCKOH M MPOEKTHOU
NeSATENbHOCTH, HaBbIKAMHU  pa3pellieHus MpoOieM; CrmocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY IIOMCKY METOJIOB PELICHUSI IPAKTUYECKUX 3a/1ay, IPUMEHEHUIO
Pa3IUYHbIX METOJIOB MO3HAHMUS,
4) TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSTENbHOW HWH(POPMAIIMOHHO- MO3HABATEIbHOM
NeSTENbHOCTH, BIIaJIeHUE HaBbIKAMHU MOJy4YeHHs HeoOXoauMoil HHQOpMalu U3 cioBapein
pa3HbIX TUIIOB, YMEHHE OPHEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX MHPOPMALIUU, KPUTUYECKH
OLIEHMBATh U UHTEPIPETUPOBATH NH(OPMAILIHIO, TTOJIYYaEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;
5) yMeHue HUCHOIb30BaTh CpeICTBAa WH(POPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTUH
(mnanee — UKT) B pemieHun KOrHUTHBHBIX, KOMMYHHKAaTUBHBIX M OpPraHU3allMOHHBIX 3a7ad C
co0uo/IeHeM TPeOOBaHUI SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHbl, pPEeCcypcocOepeKeHHs, TMPABOBBIX W OTUYECKUX HOPM, HOPM
nH(OPMAIIMOHHOK OE30MaCHOCTH,
6) yMeHUe onpeeNaTh Ha3HaueHHe U QYHKIUHN Pa3IUYHbIX COIIMAbHBIX HHCTUTYTOB;
7) yMEHHE CaMOCTOSITEJIbHO OLIEHMBaThb M NMPUHUMATh DPELIEHUS, ONPEICIISIONINE CTPATErHio
MOBEICHHUSI, C YIETOM I'PaXKTaHCKUX U HPABCTBEHHBIX [IEHHOCTEH;
8) BiaseHue A3BIKOBBIMM CPEACTBAMM - YMEHHE SICHO, JIOTMYHO U TOYHO M3J1araTh CBOIO TOUKY
3peHusi, UCTIOIb30BaTh aJIEKBATHBIE SI3bIKOBHIE CPEJICTBA;
9) BnajsieHne HaBBIKAMU MMO3HABATEIBHON peIeKCuN Kak OCO3HAHUS COBEPIIAEMBIX ACHCTBUI U
MBICIIUTENBHBIX MPOILECCOB, UX PE3YJIbTATOB U OCHOBAHUM, I'PAHUIl CBOETO 3HAHUS U HE3HAHUS,
HOBBIX I03HABATEBHBIX 337a4 U CPEJCTB UX JOCTUKECHMUSI

IIpenmMeTHBIMM pe3yIbTaTAMM H3yUYCHUS XUMUU SBIISIOTCS:
1) chopMHpPOBaHHOCTH CHCTEMBI 3HAHWKA 00 OOLIMX XMMHYECKHUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPUSIX;
2) cpOpMHPOBAHHOCTh YMEHHH HCCIIEOBAaTh CBOMCTBA HEOPraHMYECKHMX M OPraHUYECKUX
BEIIECTB, OOBSACHATH 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKHUX pEakUui, MPOTrHO3UPOBATH
BO3MO>KHOCTb UX OCYILECTBICHHUS;
3) BnajieHHe YMEHHUSIMH BBIIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUII O COCTaBe, CTPOCHUH BELIECTBA
U OCHOBHBIX XMMHUYECKHMX 3aKOHAX, MPOBEPATh HMX SKCIEPHUMEHTAIBHO, (OPMYIHPYS IIEeThb
HCCIEeIOBaHUS;



4) BiageHWE METOJAMH CaMOCTOSITCIILHOTO IUIAHMPOBAHHS U MPOBEICHUS XHMHUYCCKHX
IKCIIEPUMEHTOB C COOJIOJICHUEM MpaBui 0e301acHoi paboThl ¢ BENIECTBAMH H JTaOOPATOPHBIM
obopynoBanuem; chOPMUPOBAHHOCTh YMEHHI OMUCAHUS, aHAIH3a U

OLICHKH JJOCTOBEPHOCTH TIOJIYYCHHOTO Pe3yJIbTara;

5) chopMHUPOBAHHOCTh yYMEHHI MPOTHO3UPOBATH, AHAIM3UPOBATH M OICHUBATH C MO3UIHIA
IKOJIOTUYECKON O0€30MacHOCTH TOCJICACTBUSI OBITOBOM W MPOU3BOJICTBCHHON JCSITEIBLHOCTH
YeJI0BeKa, CBA3AHHOM C MepepabOTKON BEIIECTB.

KoaunyecTBO 9acoB Ha H3Y4YCHHC:

[Mpeamer KomnuectBo yacoB B | KonmnuecTBo 4acoB B
Kiacc HEJICITIO roj
10 XUMUS 3 102
11 XUMUS 3 102

Conep:kanue Kypca
Kypc penutcs Ha ABe 4acTH COOTBETCTBEHHO rojaM OOy4YeHMs: opraHuyeckyro xumuio (10
Kiacc) u oburyro xumuro (11 xmacc).

Opranunyveckast xumus. 10 kiaace

TEMA 1. HAYAJIBHBIE IOHATHS OPTAHUYECKOW XUMHWH (13 u).

IIpeamer opranumveckoid xumuu. Opranmyeckue BemiecTtBa. UTo wH3yyaeT opraHudeckas
xumusi. KpaTkuii ouepk pa3BuTHsS oOpraHuueckod xXumuu. CpaBHEHHE HEOPraHWYECKUX U
opranuueckux BemiecTB. COCOOHOCTh aTOMOB VIJIEpOAa COEAUHATHCA B Pa3NIUYHbIC IIETIH.
VYrneBonoposl 1 ux npousBoaHbie. [loHaTue o 3amecturesne.

Teopusi crpoennsi oprannyeckux coeguHennii A. M. ByrtiepoBa. IloHsiTue BajaeHTHOCTH.
Pa6oter ®@. A. Kekyne. Pons A. M. byTtnepoBa B co3qaHuM TEOpUU CTPOEHMSI OpraHMYECKHUX
coenuHenuii. E€ ocHoBHbIE monokeHus. [IpuunHel MHOrooOpasus OpraHu4ecKUX COeIMHEHUM:
o0pa3oBaHUE OAMHAPHBIX, IBOMHBIX U TPOMHBIX CBSI3€d MEXIy aroMamu yriepojaa. Mzomepus.
DMnupudecKasi, MOJIEKYISIpHasi U CTPYKTypHas (hOpMyIIbl OpPraHUuYeCKUX COeTUHEHUH.
Konunenuus rudpuausanum atoMHbIX opOurtaseii. CTpoeHue aroma yriepoaa: S- U p-
opbutanu, Tumbl uX ruOpuausanuu. OOpa3oBaHHWE KOBAJEHTHBIX CBS3CH. DJEKTPOHHAS U
3JIEKTPOHHO-Tpaduueckas GopmMysbl aToMa yriepoa.

Kaaccupukanusa opranmveckux coeguHenmii. Knaccudukanus mo si1eMEHTHOMY COCTaBy:
yIJI€BOJOPOAbI, TalloOT€H-, a30T- U KHUCIOPOJACOEpkalllhue OpraHU4YeCKHEe COCAMHEHUS.
Knaccudukanus mo CTpOSHHIO YIJICPOJHOIO CKelleTa: alUKIMYeCKHe M IHUKINYeCKHe
(kapOOLMKIMYECKHE M TETEPOIMKINYECKHE) OpraHuveckue BemiecTBa. Kiaccudukanus
YTJIEBOJOPOOB: MpeeNbHble (aJKaHbl W LUKIOAJKaHbI), HeNpeaebHble (aJKeHbl, AJTKHHBI,
ankaaueHsl), apeHbl. Krnaccuukamuss  OpraHMYECKHX  COCAMHEHMH MO0  HAJWYHIO
(YHKIIMOHATIBHBIX Tpynmn (THAPOKCWIbHASA, KapOOHWIbHAas, KapOOKCWIbHAsl, HUTPOTPYIIIA,
amuHorpynna). Cruptel. Anpaeruasl. Ketonsl. KapGonoBwie kuciotel. HutpocoemuneHwus.
AMWHBIL.

IIpyHUMOBI HOMEHKJIATYPbI OpPraHUYecKuXx coeauHeHmid. [loHsATHE O XHMMUYECKOU
HOMeHKJaTtype.  HomeHnkmatypa  TpuBHaibHass  (UCTOpHYECKas) M palMOHAJIbHAS.
MexnyHapogHas HoMeHKiIaTypa opranndeckux coenuHenud — [UPAC. [lpuniunet
COCTaBJICHUS Ha3BaHUS OPraHUUYECKOT0 coeAMHEeHMs 1o HoMeHkinaType IUPAC.
Knaccudpukanusi peaxkumii B opranuyveckoid xummu. [lonarue o cybcrtpare u pearcHre.
Knaccudukauuss peakiuii mo CTPyKTYPHBIM H3MEHEHMSM BEILIECTBA: MPHUCOCAMHEHUS (B TOM
yyclie TOJUMEpU3alK, OTUICTUICHUSI (DJIEMEHUPOBAHUS), 3aMELICHUS M H30MEpU3AIUHU.
[loHsAiTHE O TOMO- U reTepOSUTHYECKOM pa3phiBax KOBAJCHTHOW CBS3U, 3JEKTpoduiIax Hu
Hykieopmnax. Knaccupukanus peakiuii mo THIY pEakUHMOHHBIX YaCTUIL: paJuKajbHBIE,




anekTpoduibHble W HykieodunpHble. Knaccudukanus peakuuid Mo HM3MEHEHHMIO CTETeHEe
OKHUCJICHUSI: OKUCTICHUS U BOCCTAHOBJICHUS.

Knaccudukanus peakuuii mo 4acTHBIM NPU3HAKAM: TaJOreHUPOBAHUE M JIETaJOr€HUPOBAHUE,
TUAPUPOBAHUE U JCTHIPUPOBAHKE, TUIAPATAIMU W JETHApaTAllH, TUAPOTaJOTCHHPOBAHUEC U
JErUIporajoreHupoBaHue.

TEMA 2. HPEJEJIBHBIE YI'JIEBOJOPO/BbI (5 4)

AJIKaHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNbI MeTaHa. ['omonoruueckuit
psa aJKkaHOB U UX u3oMmepus. [IpocTpaHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB (B TOM YHUCIE U
koH(popmepsl). Homenknatrypa ankanoB. I[IpombliieHHBIE CHOCOOBI MOJIYYEHHUS AaJIKAaHOB:
KpEKHHI He(TeNpoayKTOB, peakius aJIKWIHPOBAHHS, IMOJYyYCHUE CHHTETHYECKOrO OCH3MHA,
HarpeBaHue yriiepoja B armocdepe Bogopoza. JlabopatopHbie crocoObl MOMYyYEHHUS aKAHOB:
peaknust Bropua, muponm3 coneil KapOOHOBBIX KHCJIOT CO INEJI0YaMH, THAPOIH3 KapOumaa
ATFOMUHUSL.

®dusznueckue CBOWCTBA alKaHOB. B3anMHOE BIUSHHE aTOMOB B OPraHUYECKHX MOJIEKYJaX.
[lomoxurenpbHbl M OTPHUIATENBHBIA HMHIAYKTHBHBIE 3(QexTsl. [IporHo3 peaxkunoHHON
CIIOCOOHOCTH aJKaHOB. MexaHU3M peakuuil paJuKaJbHOrO 3aMeleHus. Peakiuu paaukaibHOTO
3aMellleHus: TaJOreHUPOBaHUE U HUTPOBaHME. Peakiuu nerunpupoBaHusi. Peakiiuu oKuciaeHus.
Jpyrue peakuuu ¢ pa3pylieHueM yriepoaHon nenu. [IpuMenenne aikaHoB Ha OCHOBE CBOMCTB.
Huxnoankanpl. ['oMonoruvyeckuil psa M CTPOCHHE IMKIOAKIAHOB. VX HOMEHKIaTypa u
m3omepus. [lonsitue o mpoctpancTBeHHON M3oMepuu. Kondopmeps! mukinorexkcana. CrocoObl
MOJIyYEHHUSI [UKIOATKAHOB: peKTU(UKALUI HEPTH, KaTaTUTHUECKOe ACTUAPUPOBAHUE APEHOB,
BHYTpUMOJIEpYJIsipHass peakius Bropra. dusznueckue M XUMHUYECKHE CBOMCTBA IMKIOAKAHOB
(peakuuu mprcoeUHEHH U 3amenieHus ). [[puMeHnenune MUKI0aKkaHoB.

TEMA 3. HEIPEJAEJIBHBIE YT'JIEBOJAOPO/bI (13 1)

AJIKeHbI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIIbl 3TUiIeHA. ['oMonornueckuit
PO U U30Mepusl aIKeHOB (YIJIEpOJHOIO CKeJleTa, TeOMETpUYecKasl WIH yuUc-mpaHc-u30Mepus,
MOJIOKEHUsI JTBOMHOW CBSI3M, MeEXKiaccoBasi). HomeHknaTypa ankeHoB. I[IpombliuieHHBIC
CrocOOBI TIOyYEHHUs aJIKEHOB: KPEKWHT aJKaHOB, BXOJSIIUX B COCTaB HE(TH M TIOIMYTHOTO
He(TSHOTO Ta3a, AETUAPUPOBAHKE MIPEIETBHBIX YTIEBOIOPOIOB.

JlaGopaTopHbIie CITOCOOBI TTOJTY9CHUS AJIKEHOB: peakImn AIMMUHUAPOBAHUS
(merasoreHUpOBaHKE), AETHApATAIMS CIUPTOB U JIETAIOTCHUPOBAHHE JUTAIOTEHAIKAHOB, a
TaKKe JETHJAPOTATIOTCHUPOBAHUE TaJIOTCHONPOW3BOAHBIX TPENEITbHBIX  YIJIEBOJAOPOJIOB.
IIpaBuio 3aiinesa.

dusnyeckue CBOWCTBAa aJKEHOB. B3anMHOe BIMAHHE aTOMOB B OPraHUYECKUX MOJIEKYJaX.
Me3zomepHsbIit 3pdexT.

[IporHo3 peaknMOHHOW CIIOCOOHOCTH aJIKEHOB. MeEXaHW3M peakuuid 3JIEKTPOOUILHOTO
npucoeUHEeHNs.  Peakuuu TpPHUCOSAMHEHUs aJKEHOB: TaJOTCHHPOBAHHWE, THIPHPOBAHUE,
TUApOTajioreHupoBaHue, ruapatanus, nomumepuszanus. [IpaBuno MapkoBHukoBa. Peakuuun
okucnenus: ankeHoB KMnOg4 (peakuust Baruepa) B BogHOU U cepHOKUCTON cpene. [Ipumenenue
AJIKEHOB Ha OCHOBE CBOMCTB.

Bbicokomonekysipable  coenuHeHusi. (CTpoeHUE  IOJIMMEPOB: MOHOMEpP,  IOJUMED,
3JIEMEHTapHOE 3BEHO, CTENIEHb OJTUMEPU3ALIHH.

Jlunelinple, pa3BeTBIEHHBIE U ceTyaThle (CHIMTBIE) ToMUMEphl. CTepeoperyisipHble U
HECTEPEOPETySIPHBIE MOTUMEPHI.

OTHoOIlIEHHE TOJUMEPOB K HATPEBAHUIO: TEPMOIUIACTUYHBIE M TEPMOPEAKTHUBHBIC MOJIUMEPHI.
[Tonumepst Ha OCHOBE STHJICHOBBIX YIJI€BOJOPOIOB u 170'¢
MIPOU3BOIHBIX : TIOJTUATUIICH, ITOJIUIIPOIIUAIICH, TOJUTETPAPTOPITUIICH U TTOJIMBUHUIXIIOPHUI.
Aaxkaguenbl. Kinaccudukanus TUEHOBBIX YIJIEBOJOPOIOB: U30JUPOBAHHBIC, KyMYIHPOBaHHbBIC
U COIPSKEHHBIE.

Homenknatypa u u3oMepHsi AUEHOBBIX YTIEBOJOPOAOB (MEXKIIaccoBasi, YIIIEPOJHOTO CKENeTa,
B3aUMHOTO TIOJIO)KCHHsSI KpPAaTHBIX CBsi3eM, reomerpuyeckas). CTpoeHHE COMPsKEHHBIX
aJKaJNECHOB. Cnoco0sr MOTyYEHUS aJKa/IMeHOB: JErUIpUpOBaHUe aJIKaHOB,



peaxuust JleOeneBa, IeruaporajsoreHUpoOBaHUE AUTaION€HATKAHOB.

@usznueckue CBOWCTBA JMEHOBBIX YIUVIEBOJOPOAOB. XMMHUYECKHE CBOMCTBA JUEHOBBIX
YTJIEBOAOPOAOB: PEAKLIUU IPUCOECTUHEHUS, OKUCICHHS U IOJIMMEPU3ALIUU — U OCOOEHHOCTHU UX
nporekanus. HaxoxaeHue B npupojie ¥ IpUMEHEHUE AJIKaJUEHOB. TepreHsl.

OnactoMepsl. HaTypanpHelid KaydyK, Kak IPOLYKT MOJIMMEpU3anuu n3onpeHa. CHHTETHYECKHUE
Kay4dyKHu: OyTaaleHOBBIH Kay4dykK (CBK), JMBUHWJIOBBIH,
U30MPEHOBBIN, XJIOPONPEHOBBIH, OyTaAUeH-CTUPOJIbHBIA. BynkaHu3anuss  KaydykoB:  pe3HHBI
1 2O0HUT.

AJIKHHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI alleTUIICHA.
[l'omonoruueckuii psix 1 ©30MEpUs ATKUHOB (YTIIEPOIHOTO CKEJIETa, MOJIOKEHUSI TPOMHON CBSI3H,
MexKiaccoBas). HoMeHkiatypa ankuHOB.

CriocoObl moJyyeHUs! ajJKMHOB: IHUPOJIU3 METaHa (B TOM 4YMCIE M OKUCIUTENbHBIM MUPOIU3
IOPUPOAHOTO ras3a), KapOMIOHBIH METOJ, JAErHJIpOrajoreHUpOBaHHE JAMIaON€HAJIKaHOB,
B3aMMOJEICTBHE COJIEN alleTHUIIEHOBBIX YTJIEBOJAOPOO0B (ALETHICHHUOB) C TajJoreHaJKaHaMU.
@u3nyecKue CBOMCTBA AalETHICHOBBIX YIJIEBOLOPOAOB. XHMHUYECKHE CBOMCTBa. Peakuuu
OPUCOEANHEHNU (TUIPUPOBAHUE, TaJOI€HUPOBAHKWE, THUJPOraJIOTEHUPOBAHUE, TUApaTaLus,
TpuMepu3anus anerwieHa). Peakuus KydepoBa u mpaBmiio DnbTexoBa. KucnorHele cBoiicTBa
anKuHOB. AnetwineHuabl. Okwucienne ankuHoB: pactBopom KMnOs u ropenue. Obnactu
NPUMEHEHNsl alEeTWIEHAa Ha OCHOBE €ro cBOWcTB. [IpuMeHeHHe IOMOJIOrOB aleTHIICHA.
[Tonmmmeps! Ha OCHOBE aneTUiIeHa. BuHuaneruiex.

TEMA 4. APOMATHYECKHUE YIVIEBOJAOPOADI (7 4)

Apensl. [lepBbie cBeneHus o0 apomMaTHueckux coequHeHUsX. CTpoeHrne MOJIeKysbl OeH3oJa:
equHas 7-DJIEKTPOHHAs CHUCTEMa, WM apOMAaTHYECKUM CeKcTeT. l'oMonorudeckui ps.
H3omMepurss B3aMMHOTO pPaCTONIOKEHHS 3aMECTHTENIed B OCH30JbHOM Kousblle. HomeHkmaTypa
apeHoB. Kcumoubl.

[IpombliieHHbIE CIOCOOBI MOJMyYeHHs O€H30Jla U €ro IOMOJIOrOB: apoMaTHU3allys ajJKaHOB U
[UKIIOANIKAHOB, TpUMepH3alus aneTwieHa (peakius 3enuHckoro). JlabopaTopHble CIOCOOBI
IIOJIy4€HUS apEHOB: AJIKWJIMPOBaHKUE OEH30I1a, TUPOJIU3 COIEH apOMAaTHYECKUX KHCIIOT.
dwusuveckue CBOMCTBa apeHOB. I[IpOTHO3 peakIMOHHOW CIIOCOOHOCTH apeHoB. Peakmum
JEKTPO(UIBHOTO 3aMEILEHUs] U UX MEXAHM3M: TaJIOr€eHUPOBAHME, AJKWIMPOBAHHE (peaKIys
Opunensi—Kpadrca), HurpoBanue, cynbdupoBanue. Peakuuu npucoenHeHNs: THAPUPOBAHHE,
panuKanbHOe rajoreHupoBaHue. Peakumu okucnenus. Tomyos, Kak roMmosior OeH3oua.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB ajKuiI0€H300B. OpUEHTAHTHI NEPBOIO U BTOPOIrO poja.
B3auMHoe BiIMsiHME aTOMOB B MOJIEKYJaX aJKUIOEH30JI0B Ha NMPUMEpPE peakluH 3aMelIeHHUS.
Peakuun oxucnenus. [Ipumenenne apeHOB Ha OCHOBE UX CBOWCTB.

TEMA 5. IPUPOJHBIE UCTOYHHUKHA YIVIEBOJOPOAOB (5 1)

IIpupoanslii ra3 ¥ nonyTHbIH HeTAHOM ra3. [IpuponHslii ra3 u ero cocras. IIpoMsinuieHHOE
UCIIOJIb30BaHUE U NlepepadoTKa IPUPOAHOro rasa.

[TomryTHBIE HETSIHBIE Ta3bl U UX NepepadoTka. PpaKkuuy MOMYTHOTO HE(PTIHOTO ra3a: ra30BbIid
OeH3MH, ponaH-0yTaHOBask CMECh U CYXOH ras.

He¢rb. Hed1h, Kak npupoaHbIi HICTOYHUK YITIEBOAOPOJOB, €€ COCTaB U (PU3HMUECKHE CBOICTBA.
YrineBonopoapl Kak IpeIMeT MEKAYHapOJHOTO COTPYAHMYECTBA M BaXKHEHIas oTpacib
3KOHOMUKH Poccun.

[IpomsitienHas nepepaboTka HegTH. Pexktudukanus (ppakumoHHas mneperonka). dpaxnuu
He(dTu: OEH3MHOBAs, JTUTPOMHOBAs, KEPOCUHOBAsI, Ta30iib, MazyT. ConsipoBble Macia. BazenuH.
[Mapa¢un. I'yapon. KpekuHr HeGTeNpoyKTOB: TEPMUUECKUH, KATaIUTUIECKUNA, THIAPOKPEKHHT.
Pudopmunr. Huxnuzamus. Apomartuzanus. JleToHanoHHash CTOMKOCTh OeH3uHA. OKTaHOBOE
YHCIIO.

Kamennsbiii yroan. IIpombinuieHHass nepepadorka KameHHOro yriasi. HaxoxneHune B
NPUPOJIE M COCTaB YrJiel: KaMEHHbBII yrojb, aHTpauuT, Oypelii yromb. KokcoBanue u ero
MPOJYKTHI: KOKC, KAMEHHOYTOJIbHAsl CMOJIa, HaJCMOJbHAsl BOJA, KOKCOBBIN ras. I'azmdukanus
yrias. BogsHoii ra3. Karanuruueckoe ruipupoOBaHue yriis.



TEMA 6. THAPOKCUJICOAEPKAINME OPTAHUYECKHUE BEHIECTBA (11 4)
Cnuprel. IlonstHe o crnmpTax, ucTOopus HMX H3ydeHHsA. DYHKIHOHAJIbHAS THIPOKCHIIbHAS
rpymnima.

Knaccudukanus cnupToB: MO TUIY YIJIEBOAOPOAHOTO paauKaia (TpelesbHble, HelpeaebHbIe,
apoMaTH4ecKue), 10 YMCIy TUAPOKCHUIIBHBIX I'PYII B MOJEKYJe (OJAHO- 1 MHOIOATOMHBIE), 110
THUITY YIJIEPOAHOTO aTOMa, CBSI3aHHOTO C THIPOKCWIBHOM Tpynmoil (mepBUYHBIC, BTOPUYHBIC,
TPETUYHBIE).

DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJI CHUpTOB. [omosoruueckuit psia
IpeeNbHbIX OJHOATOMHBIX CcHUPTOB. M3omepus (HOJOXKEHHUS (PYHKIMOHAIBHON TIpYIIIBL,
YIIIEPOAHOIO CKEJIETa, MEXKKIIAcCOBasi) 1 HOMEHKJIATypa ajIKaHOJIOB.

OOme cnocoObl MOJydeHHs AallKaHOJIOB: THApATalMs alKEHOB, TMAPOJIM3 TaJlOr€HAIKAHOB,
BOCCTaHOBJICHHE KapOOHWJIBHBIX cOoeIuHEHHH. CrocoObl MONydeHHsT HEKOTOPBIX aJIKaHOJOB:
METHUJIOBOTO CIHUPTa — pEaKUMedl IIEJIOYHOTr0 TUAPOSU3a XJIOpPMETaHa M U3 CHUHTE3-Tasa;
STHJIOBOTO CHHPTa — CHUPTOBBIM OPOXKEHHEM TIIIOKO3bI M THpATAIlMe STHIICHA; MPOIaHoa-
1— BoccTaHOBIIEHHEM MPONMOHOBOIO ajbJErujia; MpornaHoia-2 — MIPUPOBAHUEM alleTOHA U
ruApaTanyve nponuicHa.

®dusnueckue cpoiicTBa cnupToB. Bonoponnas cBssb. [IporHo3 peakumoHHOW cHnocoOHOCTH
MPEEIBHBIX OJHOATOMHBIX CIIMPTOB M €T0 IMOJITBEPIKACHUE TPU PACCMOTPEHUH XUMHUYECKUX
CBOWCTB CHHMPTOB: KHCJIOTHBIE CBOMCTBA, pEAaKIMU HYKICODUIBHOTO 3aMEIIeHUs C
raJIOr€HOBOIOPOAaMH, MEXMOJEKYJSpHas U BHYTPUMOJIEKYIsIpHas Aeruaparanus (MoIydeHue
IPOCTHIX 3(UPOB U AIKEHOB), PEAKIUU JETUAPUPOBAHUS, OKUCICHHS U dTepudukamu. Huzmmue
u Bblciine (kupHble) coupthl. Cunternueckue Moromme cpeacrsa (CMC). Ob6nactu
IIPUMEHEHHs METaHOJIa Ha OCHOBE ero CBOMCTB. TOKCHYHOCTh MeTaHOia. O0JacT MpUMEHEHHS
STWJIOBOTO CHUpPTa HA OCHOBE €ro CBOWCTB. AJIKOTOJIM3M KaK COIIMAJIbHOE SIBJICHHE U €ro
npouIIakTUKa.

MHoroaToMHble CHHPTHI. ATOMHOCTH CHUpToB. [IMKomM W TiwiepuHbl. M3omepws,
HOMEHKJIATYpa M TOJIY4Y€HHE MHOTOATOMHBIX CIUPTOB. (OCOOEHHOCTH XMMHUYECKHX CBOMCTB
MHOTOAaTOMHBIX CITUPTOB. KaduecTBEeHHAs peakiust Ha MHOTOATOMHBIE CITUPTHI. DTHUIICHTIIUKOIb 1
TJIMIEPUH, KaK MPeICTaBUTEIM MHOTOATOMHBIX CITUPTOB. VX mpuMeHeHue.

®enonbl. COCTaB M CTPOCHHE MOJIEKYJBI eHos1a. ATOMHOCTh ()eHOJIOB. [ OMOOTHYECKUI Psij,
n3oMepusi U HoMeHkJarypa ¢eHonoB. CrnocoObl moinydeHHus (eHosa: U3 KaMEeHHOYTOJIbHOW
CMOJIbI, KyMOJIbHBIN CIIOCOO, W3 TaJOr€HapeHOB W METOAOM IIENOYHOro miaBa. dusznueckue
cBo¥icTBa (eHOIOB. XMMHUYECKHE CBOMCTBA (PeHOIA: KUCIOTHBIE CBOWCTBA, OKUCIICHUE, PEAKIIUU
IJEKTPOPMIHHOTO  3aMelieHus  (TaJOTeHHpOBaHWE, HUTPOBAHME),  TOJUKOHJCHCAIIHS.
KayectBeHHble peaknuu Ha (eHon: ¢ OpoMHOW Bomol U pactBopoM xuopuaa >kenesa(lll).
[Tpumenenue peHomoB.

TEMA 7. AJIBJAIET'1/Ibl U KETOHBI (7 4)

AJbaeruabl. AlbJeru/pl Kak KapOOHUIIbHBIE OpraHuyeckue coequHeHus. CocTaB MX MOJEKYI U
JJIEKTPOHHOE CTpPOEHHE. ['OMOJIOTMYECKHII psii, HM30MEpUS W HOMEHKIATypa aJbIETHUIOB.
CriocoObl TMOMy4EHUs:: OKHMCIEHME COOTBETCTBYIOIMX CIUPTOB, OKHUCJIEHHE YIJIEBOAOPOAOB
(Bakep-nporiecc), THapatanus alKWHOB, MHPOJN3 KapOOHOBBIX KHCJIOT WM HX COJICH,
I1E€J0YHOM TUAPOIN3 IUTraJOreHaIKaHOB.

@dusuyeckue CBOMCTBa anbAerunoB. IIporHo3 peaknMOHHOW CHOCOOHOCTH —aJbJErHJI0B.
XUMHUYECKUE CBOMCTBA: peaklMM NPUCOETUHEHUs (LMaHOBOAOPOJA, I'MIPOCYiIb(UTa HATPHUS,
peaktuBa ['puHbBsSIpa, THAPUPOBAHUE), PEAKLIUM OKHUCIEHUA (cepeOpsHOro 3epkaiga u
xommiaekcamu Meau(Il)), peaknum koHaeHcanuu (ajablojibHAasE U KPOTOHOBAs, C a30TUCTBIMHU
OCHOBaHUSIMU U MOJMKOHIEHCALIUN), PEAKIIMY 3aMEIEeHNUs 110 [|-yriiepoTHOMY aToMy.

Keronbl. KeToHbl kak KapOOHMIBbHbIE coequHEHUs. OCOOEHHOCTH cOCTaBa M AJIEKTPOHHOIO
CTPOEHHS X MOJIEKYN. ['OMosiornueckuil psii, M30MepHsl U HOMEHKIAaTypa KeTOHOB. CriocoObl
nojydyeHus: ketoHoB. duznyeckue cBoiicTBa KeTOHOB. IIporHo3 peakMOHHOW CIOCOOHOCTU
KETOHOB.



XUMHUYECKHE CBOMCTBA: peaklMM NPUCOETUHEHUs (LMaHOBOAOPOJA, I'MIPOCYiIb(UTa HATPHUS,
peaktuBa ['puHBsApa, THAPUPOBAHUE), PEAKIUM OKUCICHMS, PEAKLUM 3aMEIlEeHUus I0 -
YIJIEPOAHOMY aTOMY.

TEMA 8. KAPBOHOBBIE KUCJIOTBI 1 UX TPOU3BOJHBIE (14 u)

KapOonoBbie kuciaorbl. [lonstue o kapOoHOBbIX kuciorax. Kiaccuduxanus kapOOHOBBIX
KUCJIOT: TIO TPUPOAE YIJIEBOJOPOJHOTO pajauKana, IO YUCITy KapOOKCHIBHBIX TPYIIIL
DJEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE KapOOKCUIBbHOM rpymibl. KapOOHOBBIE KUCIIOTHI B
HIPUPOJIE.

I'omonoruueckuii psii  NIpeAenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KuCIOT. M3omepus u
HOoMeHKiIatypa. [lonmydeHune kapOOHOBBIX KHCJIOT OKHUCJIEHHEM aJIKAaHOB, aJIKEHOB, IEPBUYHBIX
CIOMPTOB M aJbJErHJO0B, a TaKXe THIPOIU30M (TpUrajoreHalikaHoB, HUTpWIOB). IloixydeHue
MypaBbUHOM KHCIIOTBI B3aMMOJCHCTBHEM THApPOKCHAa HaTtpusi ¢ okcugom yriaepoaa (II),
YKCYCHOH — KapOOHWJIMPOBAaHHEM METHJIOBOI'O CIIUPTA U OPOXKEHUEM 3TaHOJa, MPOIMUOHOBON
— KapOOHUJIMPOBAaHUEM ITUJICHA.

dusnueckue CcBoilcTBa KapOOHOBBIX KHCIOT, OOYCIIOBJIEHHBIC MOJIAPHBIMM MaccaMu U
BOJIOPOJHBIMU CBSI3AMHU. [IpOorHo3 XuMu4eckux cBOMCTB KapOOHOBBIX KUCJIOT. OOIIMe cBOMCTBA
KkucinoT. Peakumm 1o  yriaeBogopogHoMy  paaukany. OOpa3zoBaHMe — (DYHKIIMOHAJIBHBIX
mpou3BOJAHBIX. Peakuus stepudukanuu. OOpa3oBaHHE TaJOr€HAHTHAPUAOB, AHTHIPHUIOB,
aMUJI0B, HUTPUJIOB.

MypaBbruHass M YKCyCHas KHCJIOTbHI, KaK TMPEACTaBUTEIN IMpPeAeIbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KMCIOTHL. [lanbMUTHHOBAS M CTEAPUHOBAsI KUCIOTHI, KaK MPEACTaBUTENN BBICIINX
MIpeIEeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. AKpWJIOBas M METaKpUJIOBas KUCJIOTHI, KaK
MIPEJCTABUTEIN HEIPEJEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. OlenHOBas, JTUHOJIEBAS
U JIMHOJICHOBAs, KakK IPEJCTaBUTENIM BBICHIMX HENPEJENIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX
KuCHOT. beH3oiitHast U cauiuiioBast, Kak MpeJCTaBUTEIN apOMATUIECKHX KapOOHOBBIX KHCIOT.
JIByXOCHOBHBIE KapOOHOBbIE KHUCJIOTHI Ha MpHMepe IaBeneBoil. [lpumeHeHne u 3HaueHue
KapOOHOBBIX KHCIIOT.

Conu kap06oHOBBIX KUCIA0T. MbLia. [lomydenue coneit kKapOOHOBBIX KUCIOT HA OCHOBE OOIIHMX
CBOMCTB KHCJOT: B3aUMOJEHCTBUEM C aKTUBHBIMM METAJJIaMH, OCHOBHBIMHM OKCHJIAMH,
OCHOBaHUSAMHU WK coisiMu. [lomyueHue coseil KapOOHOBBIX KUCIOT MIETOYHBIM THIIPOIU30M
CJIOKHBIX 3(UpoB. XHUMHUYECKHE CBOWCTBA coyiell KapOOHOBBIX KHUCJIOT: THAPOJIH3 1O KaTHOHY,
peakluyu HOHHOTO OOMeHa, MUPOJIU3, JIEKTPOIN3 BOJHBIX pacTBOpoB. Mbuia. JKECTKOCTH BOJIBI U
crocoObl e€ ycrpaneHus. [Ipumenenue comneit kKapOOHOBBIX KHCIIOT.

Caoxnbie 3¢upbl. CTpoeHHE MOJEKYJI, HOMEHKJIATypa M H30MEPHsS CIOXKHBIX 3¢upoB. Mx
¢usnyeckne cpoicTBa. CrocoObl TOMYy4EHHUS CIOXKHBIX 3(PUPOB: peakiust >TepUPHUKAIH,
B3aMMOJEHCTBUE CIMPTOB C AHTWIAPHIAMU WM TaJOT€HAaHTHIPUIAMHU KHUCIIOT peaknuen
MOJIMKOH/ICHCALIMU Ha TpPUMEpEe TMOJIydeHHs NOoJIMdTUIeHTepedTanaTa. XUMHUYECKUE CBOICTBa
CJIO’KHBIX 3()MPOB: TUAPOSIN3 U ropeHue. [IpuMeHenne cia0kKHbIX 3(pHUpOB.

Bocku u sxupbl. Bocku, ux ctpoeHue, CBOWCTBA U KJIaCCU(PUKALNA: paCTUTEIbHbIE U )KUBOTHBIE.
buonornyeckass ponb. JKupbl, uUX CTpoeHHWE U CBOHCTBA: OMBUICHUE, THIPUPOBAHUE
pPacTUTENBHBIX XUPOB. buonoruueckas ponb >XKMpPOB. 3aMEHA JKUPOB B TEXHHUKE HEIMUIIEBBIM
CBIPBEM.

TEMA 9. YIJIEBOJBI (11 4)

Yraesoabl. CocTaB MOJIEKYJ YITIEBOJIOB M UX cTpoeHue. Kitaccudukanus yrieBooB: MOHO- TU-
, ONUIro- W IOJIMCaxapuibl; KETO3bl W  albJ03bl; TETPO3bl, IEHTO3bI, TE€KCO3BI.
BoccranasnuBaromye 1 HEBOCCTAaHABJIMBAIOIIKE YIJIEBOABL. buonorndeckas poib yriieBOoJOB U
3HAUEHUE B J)KU3HU YEJIOBEKA.

Monocaxapuabl. CTpoeHHe MOJNEKYynbl U (U3MYECKHe CBOWCTBA TINIOKO3bl. llukimnmueckue
(hOpMBI TIIIOKO3BI U UX OTPaKeHHE € MOMOIIBI0 popMmyn Xeyopca. [ TMKO3UIHBINA THAPOKCUIL. Q-
D-rmroko3a u f-D-rimokoza. Tayromepus Kak pe3ysibTaT paBHOBECHS B PACTBOPE TITFOKO3BI.
[lonmyuenue rmroko3bl. @oTocuHTe3. XMMHUECKHE CBOWCTBA: PEAKLMU IO aJbACTUIHOW M IIO
TUAPOKCUIIBHBIM TpymnnaM. CIHUpPTOBOE, MOJIOYHOKHUCIIOE U MACISHOKUCIIOE OpOKEHUS TTIOKO3bI.



OpyKTOo3a Kak n3oMep riroko3bl. CTpykTypa U pU3ndeckrue 1 XuMU4EeCKHe CBONCTBA.
Jucaxapuabl. Crtpoenue wmoiekyn aucaxapujaoB. Caxaposza. Haxoxknenwe B mpupoje.
[Ipou3BoACTBO caxapo3bl U3 CaxapHOM CBEKJIBL. XHMHUYECKHE CBOMCTBA caxaposbl. JlakTo3a u
MaJIbTO3a KaK U30MEphI caxapo3bl. FIX cBOMCTBA U 3HaYCHHUE.

Houmcaxapuapl. Ctpoenune Moiiekyn mnonucaxapuoB. Kpaxman. CoctaB W CTpOEHHE €ro
MOJIEKYJ. AMMIO3a W aMWIONEKTUH. XUMHUYECKHME CBOMCTBA: THAPOIU3 M KayeCTBEHHAs
peakuus. HaxoxxaeHue B npupojie, NOJydYEeHUE Kpaxmalla U ero npuMeHeHue. buomornueckas
poJb KpaxMalia.

Ctpoenue Monekyn uesnono3sl. CBOMCTBAa IEIUTION03bI: 00pa30BaHUE CIOXKHBIX 3(DUPOB U
NPOJIYKTOB aJKWIMpOBaHUs. HuTpatel W ameraTsl LEUTIOJI03bI — OCHOBA IOJIY4YEHUS
B3pBIBUATHIX BEILIECTB M HCKYCCTBEHHBIX BOJOKOH. Haxoxkenue B mpupojie u e€ Ouosiornyeckas
ponb. [IpuMeHeHue UEeIT0I03bI

TEMA 10. ASOTCOAEPKAIIUE OPTAHUYECKHUE COEAUHEHMUS (16 1)

Amunsl. [lorstue 06 amunaax. Kinaccudukamusi aMiHHOB: TI0 YUCITY YIIICBOJOPOIHBIX PaJIHKAIOB
(mepBUYHBIC, BTOPUYHBIE, TPETUYHBIE) U MO UX Npupoze (amudpaTHUecKhe, apoOMaTUYECKUE U
KUPHO-apOMATHUECKUE). DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aMUHOB.
l'oMonornueckuii psfa, U30MepUsi U HOMEHKIATypa MpeAeNbHBIX anu(paTUYeCKUX AaMHHOB.
l'omonoruueckuii psa, W30MEpUs W HOMEHKJIATypa apoMaThdeckux aMuHOB. CrocoObl
nonyyeHuss  anudaTUUYEeCKHMX  aMHHOB:  B3aMMOJCWCTBHEM aMMHaka CO  CIUpPTaMH,
B3aMMOJICICTBHEM TAJIOT€HAJIKAHOB ¢ aMMHAKOM, B3aHMMOJECHCTBHEM COJIEH AJIKWIIAMMOHHS CO
ménoyamu CriocoObl MOJy4EHUSI apOMAaTUYECKMX aMHUHOB: BOCCTAHOBJICHHEM apOMaTHUECKHX
HUTpOCOEIMHEHUN (peakuusi 3WHMHA), B3aUMOJEICTBHEM apOMaTHYECKMX aMHHOB C
rajeHaJKaHaMU.

[IporHo3 peakMOHHOW CHOCOOHOCTM aMHMHOB Ha OCHOBE HWX OJJICKTPOHHOTO CTpPOCHHUS.
XUMUYECKUE CBOWCTBA aMUHOB, KaK OPTaHMYECKHUX OCHOBaHMA. Peakuuu 31eKTpoQuIbEHOTO
3aMelIeHusT apOMaTUYeCKUX aMHUHOB, Peakiuu okucieHus, ankwimpoBaHus. OOpazoBaHue
aMuJ0B. B3aumojelicTBue aMHUHOB C a30THUCTOM KuCioTO. [IppuMeHeHHe aMHUHOB Ha OCHOBE
CBOJCTB.

AMuHokucJa0ThI. [loHstne 00 amuHOkHcnoTax. CTpoeHHe MOJEKyl W HOMEHKIaTypa
AMHHOKHCJIOT.

CrnocoObl  TONyYeHUST  AMHHOKHCIOT:  THUAPOJIM3  OENmKOB, CHHTE3 HAa  OCHOBE
raJOreHOTPOU3BOIHBIX KapOOHOBBIX KHCJIOT, ITUAHTHAPWHHBIA CHUHTE3, OMOTEXHOJIOTHYCCKUN
croco6. du3ndecknue CBONCTBA aMUHOKHUCIIOT. AMUHOKHUCIIOTH Kak aM(pOTepHbIE OPTaHUYECKUE
COEJIMHEHUS: B3aMMOJCHCTBHE C KHUCIOTaMH M MIeJIoYaMH, 0O0pa3oBaHHE OHUIOJIIPHOIO HOHA.
Peaknmu sTepudukaniiv 1 KOHACHCAIIHH.

[lentuaHas CBA3p W MOIMIENTHABL KauecTBeHHblE peakuu Ha AMHHOKHUCIOTHI:
HUHUTHJIPUHOBAS U KCAHTOMPOTEeHHOBaHUS. [I[pruMeHeHne aMHMHOKUCIIOT U OMOJIOTHYECKas: pOJib
MENTH/IOB.

Beaku. CTpykTypbl MOJIEKYn O€IIKOB: TEpBHYHAs, BTOpPUYHAS, TPETUYHAS, YECTBEPTHUUHAS.
Cunre3 OenkoB. CBoiicTBa O0€nKOB: JAeHATypalus, THAPOIN3, KAa4eCTBEHHBIC PEAKIIUU.
Buonornueckue pyHKINU OEITKOB.

HyxkJjennoBble kKucoThl. [ToHsTHEe 00 a30THCTBHIX ocHOBaHMAX. HyknenHnoBbie kucimoTsl: PHK
u JJHK. Hykneotuast um ux cocraB. CpaBuenue JIHK u PHK u ux pomnp B mepemaun
HACJIEICTBEHHBIX MPU3HAKOB OPraHU3MOB U OMOCHHTE3€e OeliKa.

Oo6mas xumus. 11 kaacc

TEMA 1. CTPOEHUE ATOMA. NEPHOJJUYECKH 3AKOH U ITEPUOIUYECKASI
CUCTEMA XUMHNYECKUX 2JIEMEHTOB . U. MEHJAEJIEEBA. (10 4).

Crpoenue aroma. CroxHOe cTpoeHHe aToma. Jloka3aTenbcTBa 3TOro: KATOAHBIE U
PEHTTeHOBCKHE JIydd, (POTOdIPQEKT, pagruoaKTHBHOCTh. OTKPBITHE 3JIEMEHTAPHBIX YaCTHIL:
JNIEKTPOHAa M HYKJIOHOB (MPOTOHOB W HeHTpoHOB). Mogenu Tomcona, Pesepdopna, bopa.
[Toctynatel bopa. CTpoeHue atoMa B CBETE€ KBAaHTOBO-MEXaHMUECKHUX MpecTaBieHnid. HykmoHsl
(IpOTOHBI U HEUTPOHBI), HYKIUABL. [loHsATHE 00 M300apax u u3oTonax. SAepHbie peakuu U UX



ypaBHeHUs. KopnyCKyJIsspHO-BOJIHOBOM yann3M 31eKTpoHa. [IoHsITHE 371eKTPOHHON opOuTaiu u
ANIEKTPOHHOTO Oo0Naka. S-, pP-, d- u f-opOutanu. KeanTtoBbie 4ymcna. CTpoeHHE DIICKTPOHHON
obosouku atoMa. [lopsaoK 3amONHEHUs 3JIEKTPOHAMM aTOMHBIX OpOUTaeil B COOTBETCTBUU C
NPUHLMIIOM MUHUMyMa »3Hepruu, 3amnpetoMm llaynu, npaBwioM XyHJa, [PaBUIOM
KneukoBckoro. DneKkTpoHHbIe (YOPMYIIbl AaTOMOB U HOHOB.

Hepuoanyeckuii  3axkon  [I. U. MenneneeBa.  IIpenmocbulku  OTKPBITHS:  PaOOTHI
IIPEIUIECTBEHHUKOB, PEIICHNs MEXAYHApOIHOIO Che3a XMMMKOB B I. Kapicpys, TMUHOCTHBIE
kauectBa J[. WM. MenneneeBa. OTKpbITHE EPUOJUYECKOrO0 3aKoHAa. MeHeneeBckas
(GbopMyIMpOBKa MEPUOAUYECKOIO 3aKOHA. B3auMoCBsA3b NEPHOAMYECKOrO 3aKOHA U TEOpUHU
ctpoenus atoma. CoBpeMeHHast HOpMyIHPOBKA MEPHOAMIECKOTO 3aKOHA.

B3aumocBsI3p IEpHOAMYECKOr0 3aKOHA U IIEpUOANYECKON cucTeMsl. Ilepnonnueckas cucrema u
cTpoeHue aroMa. PU3NYECKUIM CMBICI CUMBOJIMKY IIEPUOJNYECKON CUCTEMBI.

V3meHeHHne CBOWCTB 3JE€MEHTOB B NEPUOJAX M IPyMIax, Kak (yHKIUS CTPOEHHs] UX aTOMOB.
[lonsTHe 00 PHEpruM MOHM3AIMU WU CPOJCTBA K IJIEKTpOHY. I[lepmoaudHOCTh WX W3MEHEHHS
METAJUINYECKUX U HEMETAIIIMYECKUX CBOMCTB 3JIEMEHTOB B IpyMIaxX U NEpUOax, KaK (YHKIUSL
CTPOCHHUSI  DJIEKTPOHHBIX  O0O0JIOYEK  aTOMOB.  3HAuY€HUE  IEPUOJUYECKOrO0  3aKOHa
Y TIEPUOIUYECKON CHUCTEMBI.

TEMA 2. XUMHNYECKAS CBA3b U CTPOEHUE BELHIECTBA (10 4)

Xumuyeckas cBs3b. [lonsaTne o xumudeckoi cBA3u. OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOU
CBSI3M: SHEPTus, AJIMHA, TUTOJIbHBI MOMEHT.

HoHHas XuMHUecKasi CBS3b U MOHHbIE KPUCTAIIMUECKUE PEIIETKU. 3aBUCUMOCTh (PU3HUECKUX
CBOMCTB BEIIECTB OT THMNA KPUCTALIMYECKON PEIIECTKH.

Bo30yxnénnoe coctosHue aroma. IloHsTHEe O KOBaneHTHON cBsi3u. OOMEHHBIM MeXaHU3M
00pa30BaHUsl KOBAJIEHTHOW CBSI3U. DJIEKTPOOTPULIATEIbHOCTh. HampaBieHHOCTh KOBaJI€HTHOMN
CBSI3U, €€ KpaTHOCTb. G- WU T- CBS3U. JIOHOPHO-aKUENTOPHBIA MeXaHU3M O00pa3oBaHMA
KOBaJICHTHOM CBS3U. THUIBI KPUCTAINIMYECKUX PEIIETOK C KOBAJIEHTHOW CBA3BIO: aTOMHas U
MOJIEKYJISIpHas.  3aBUCUMOCTh (PM3MUECKMX CBOMCTB BEHIECTB OT THUIA KPHUCTAITMYECKOM
pemetku. [Ipupoga xuMHuyeckoi cBA3M B MeTayulax U ciutaBax. O0mue Qu3nyeckue cBOWMCTBA
METaJUIOB: TEIUIO- M 3JIEKTPONPOBOIHOCTH, MIIACTUYHOCTh, METAJNINYECKUN OJeCK, MarHUTHBIE
cBoiicTBa. MeTanmuueckas KpucTaiindeckass pemérka MU e€ OCOOCHHOCTH, KaK (QYHKIHA
METaJNINYECKON CBA3H.

Komnuexcusble coenmuennsi. Kommiaekcoodpa3oBaHue 1 KOMIUIEKCHbIE coennHeHus. CTpoeHue
KOMIUIEKCHBIX COEIMHEHUMN: KOMIUIEKCOOOpa3oBaTeilb U KOOPAWHAIMOHHOE YMCIIO, JIMTaHJIbI,
BHYTPEHHsAA U BHEWH: chepbl. Knaccupukaiusi KOMIJIEKCOB: XeJIaThl, KATHOHHBIE, aHUOHHBIE
U HEWTpaJIbHble, aKBAaKOMIUJIEKCHI, aMMHAaKaThl, KapOoHWIbl MeTamnoB.  HomeHnknarypa
KOMIIIEKCHBIX COSIMHEHUM 1 X CBOMCTBA. Jlucconmalus KOMIUICKCHBIX COCIUHCHUN. 3HAYCHUE
KOMIUIEKCHBIX COEJUHEHUIM U UX POJIb B IPUPOJIE.

ArperaTHbie COCTOSIHHSI BelllecTB M (pa3oBble mepexoabl. ['a3bl U ra3oBbie 3akoHBI (boits-
Mapuotra, apins, I'eii-JItoccaka). YpaBHeHne MeneeBa-Knaneiipona i uieanbHOro rasa.
Kunkoctu. Tekydects, icnapeHnue, kpucramuzamus. Teépasie Beniectra. [naBnenue. ®a3oBbie
nepexopl. Cydonumanus u necyomumanus. Kuakue kpuctamisl. [lnazma

Me:kmoiiekyasipabie  B3auMoaeHcTBHsA. BoxopoxHas cBA3p M €€  Pa3HOBUAHOCTH:
MEXMOJIEKYJIsIpHas U BHYTpUMOJIEKysipHas. dusnueckue CBOICTBA BEIIECTB C BOJOPOAHOMN
cBs3blo. E€ Oumosormueckast posib B OpraHM3allud CTPYKTYp OEIKOB M HYKJIEHHOBBIX KHCJOT.
BannepBaasibcoBO B3aMMOJEIHCTBHE U €ro THUIBI: OPHUEHTALMOHHOE, WHAYKIMOHHOE U
JUCIIEPCHOHHOE.

TEMA 3. JMCIIEPCHBIE CUCTEMbI U PACTBOPBI (9 u)

JucnepcHbie cucTeMbl. XUMUYECKUE BEIIECTBA U CMECH. XMMUYECKasi CUCTEMA. [ 'oMoreHHbIe
U TeTeporeHHsle cMmecH. JlucmepcHas cucTema: JUCIIEPCHOHHAsl cpela W aucnepcHas Qasa.
Knaccudukanus aucnepcHelx cucteM. Aspo3onu. [IponenneHTsl. OMyIbCUM U 3MYIBIaToOpBI.
Cycnienszun. Cemumenrtanusi. Komoumnaeie pactBopbl. Dddexr Tunpamsa. [lomydenue



KOJUIOUAHBIX PACTBOPOB JUCHEPCUOHHBIM, KOHJECHCAIIMOHHBIM U XUMHUYECKUM CIIOCOOaMHU. 30511
U Koarynsuus. I'enu u cunepesuc. 3HaueHue KOJIJIOUIHBIX CUCTEM.

PactBopbl. PacTBOpBI Kak TOMOTE€HHBIE CUCTEMBI U MX THUIIBL: MOJEKYJISIPHBIC, MOJIECKYJIAPHO-
MOHHBIE, HOHHBIC. CIOCOOBI BBIPAKEHHUSI KOHIEHTPAIMU PACTBOPOB: OOBEMHAS, MaccoBas W
MOJIbHAS JOJIM PACTBOPEHHOTO BelecTBa. MosipHas KOHLIEHTPALUs PAaCTBOPOB.

TEMA 4. 3AKOHOMEPHOCTH NPOTEKAHUS XUMHWYECKHX PEAKIHWA "
OUBUKO-XUMHUYECKHUX ITPOLECOB (9 4)

OCHOBBI XMMHY€CKOH TePMOAMHAMMKH. XUMHUUECKasi TEPMOAMHAMUKA. TepMoarHaMUYeCcKas
cuctema. OTKpbITas, 3aKpblTasi, M30JUPOBAaHHAs CUCTEMbl. BHYTPEHHSS HSHEPrUsl CUCTEMBI.
OHTanbNusl, WK TEIUIOCoJepkaHue cucteMsl. llepBoe Hauano tepmoauHamuku. M30XopHbIil 1
n300apHbIii npouecchl. TepmMoxumuyeckoe ypaBHeHHE. ODHTaubnus. CTaHIapTHaAs SHTAJBIMA.
Pacuér snTanenuu peakuuu. 3akoH ['ecca u crmencTBus u3 Hero. DHTponus. Bropoe u tperbe
Havaya tepMmoarHamMuku. CBoOogHas sHeprus ['nooca.

Cxopocth xumMu4eckux peakuuii. [loHATHE O CKOpPOCTH peakUMH. DHEPrus aKkTUBALUU U
aKTUBHPOBAHHBIM KOMIUIEKC. 3aKOH JEHCTBYIOIIMX Macc. KHHeTudeckoe ypaBHEHUE W
KOHCTaHTa CKOPOCTH XMMHUYECKON peakuui. [lopsiok peakiuu.

@DaxkTopsl, BAMAKIIME HAa CKOPOCTb TOMOTCHHOW peEakLMH: IPpUpPOJa U KOHLEHTpanus
pearupyoomux BeIIecTB, TeMmieparypa. TemmeparypHbiii koapduuuent. YpaBHeHue C.
Appennyca. @DaxkTOppl, BIHAIOIIME HA CKOPOCTb TE€TEPOTE€HHOW PpEaKIMH: KOHLEHTpalus
pearupyonux BeecTB U IIOUalb X CONPUKOCHOBEHUSI OCHOBHBIE MOHSTHUS KaTaIUTUYECKON
XUMUU: KaTajau3aTopbl W KaTalau3, TOMOTCHHBIM M TIETEPOrEHHBbIM KaTajlu3, IPOMOTOPSI,
KaTaJUTUYECKHUE /bl U MHTMOMTOPBI. MeXaHnu3M JeWcTBUS KaTaan3aTopoB. OCHOBHBIE THIIBI
KaTaJIi3a: KUCJIOTHO-OCHOBHOM, OKHMCIIMTEIBbHO-BOCCTAHOBUTEIIBHBIN, METAINIOKOMIUICKCHBIN U
Kataau3 MeTauilamu, ¢GepMeHTaTUBHbIA. @depMmMeHTbl, Kak OHOJIOrMYecKHe KaTalu3aTopbl
OEITKOBOM MPUPOJIBI.

Xumuyeckoe paBHoBecue. [loHsTHE 00 OOpPAaTUMBIX XMMHUYECKHX Mpoleccax. XUMHUYECKOe
paBHOBECHME M KOHCTaHTa paBHOBecHsd. (CMeEIIEHHME XMMHYECKOTO DPAaBHOBECUS H3MEHEHHEM
KOHIICHTPALIUH BEIIECTB, N3MEHEHNEM JIaBJICHUS U TEMIIEPATYPHI.

TEMA 5. XUMHNYECKHUE PEAKIIUU B BOJJHBIX PACTBOPAX (12 4)

CBoiicTBa pacTBOpPOB JJIEKTPOJUTOB. Boma — cnabeiii snexTponutT. KatnoH ruapokcoHus.
HNonnoe npousseneHue Boawl. HelrpanbpHas, KucioTHas M wenodHas cpensl. [lonstue pH.
Bonoponneni nokasarens. Munukatopsl. Pone pH cpenbl B mpupone M KU3HM YEIOBEKA.
HNonHbIE peaknuu W YCIOBUS HUX MPOTEKaHWs. PaHHUME IIPEACTAaBIEHUS O KHUCIOTaX H
OCHOBaHUAX. KHCIIOTBI M OCHOBAaHMS C MO3MLIMHM TEOPUHU DIEKTPOJIUTHUECKON IUCCOLMALINU.
Teopust xuciaor um ocHoBaHuil bpencrega—IJloypu. CompskEHHbIE KUCIOTBI M OCHOBAHUS.
AM)OTUTHI.

Knaccudukanuss KHCIOT M CIOCOOBI ux mnonydeHus. OOmMe XUMHYECKHE CBOWCTBA
OpPraHMYECKHUX U HEOPraHMYECKUX KHCJIOT: PEAKIMH C METAJUIAMH, C OKCHJAMU U THIPOKCHIAMU
METaJJIOB, C COJSIMH, CO cupTaMHu. OKHUCINUTENbHBIE CBOMCTBA KOHLIEHTPUPOBAaHHON CEpHOU U
a30THOU KHCJIOT.

Knaccudukanus ocHOBaHMI M cmocoObl WX mnodydeHus. OOmmMe XUMHUYECKHE CBOICTBa
IIEJIOYEH: PEAKIIMK ¢ KUCIOTaMHU, KUCIOTHBIMUA U aMOTEPHBIMU OKCHJIAMH, COJIIMU, HEKOTOPBIMHU
METaJlJlJaMd ¥ HEMETaUlaMH, C OpraHM4eCKMMHU BeUIeCTBaMHM (TaJOUAONPOU3BOJHBIMU
YIJI€BOAOPOAOB, (heHoIOoM, >KuUpaMHu). XHMHYECKHE CBONCTBA HEPACTBOPUMBIX OCHOBAHHIA:
peakuu ¢ KHCIOTaMH, PEAaKIHMHA pPAa3I0KEeHUS U KOMIUIEKCOOOpa3oBaHUs. XHMHUYECKHE
CBOWCTBA OECKHCIOPOAHBIX OCHOBAaHMH (aMMHaka M aMHHOB): B3aUMOJEHCTBHE C BOJOH U
KHCJIOTaMU.

Knaccuduxauus cosneil opraHu4eckuii M HEOPraHUYeCKUX KHUCIOT. OCHOBHBIE CHOCOOBI
Noy4eHus: cojied. XUMHUYECKHE CBOMCTBA COJIEM: PpA3J0KEHHWE IIpM  HATrPEBaHMH,
B3aMMO/JICHCTBHE C KUCIOTaMU U LIEJI0YaMH, JPYTrUMH cosisiMU. JKECTKOCTH BOJIBI U CLIOCOOBI €&
YCTpaHEHHUS.



I'uapoan3s. Ilonstue ruaponusa. ['maponu3 coneil m ero kinaccudukanus: oOpaTUMBIA M
HEOOpaTUMBIi, IO aHHOHY M MO KaTHOHY, CTYIEHYAThIi. YCHICHHE U MO/IaBJIeHHE 00paTUMOTo
ruaponusa. HeoOpatumeblii rujponu3 OMHAPHBIX COEIUHEHUH.

TEMA 6. OKUCJIMTEJIBHO-BOCCTAHOBHUTEJIBHBIE ITPOLUECCHI (9 u)
OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKuum. [lonstue 00 OKHCIIUTENBHO-
BOCCTAHOBUTEIBHBIX peakuusix. CrteneHb okuciaeHus. [Ipouecchl OKUCIEHNsS U BOCCTAHOBIICHUS.
Baxkneiiimme oKUCAUTENN U BOCCTAHOBUTETH. MeTOA 3JEKTPOHHOTO OallaHca AJisi COCTAaBIICHUS
YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pEaKuuid. MeToasl HOHHO-3JEKTPOHHOIO
Oananca (Meton nonypeakuuit). OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE MTOTECHIHAIIBI.
JuekTposiu3. lloHsTHE »3ieKTponM3a KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO Ipoliecca,
MPOTEKAIOLIEr0 Ha 3IEKTPOIax. DIEKTPOJIN3 PACIIABOB 3JIEKTPOJIUTOB.

DNEeKTPOIN3 PacTBOPOB 3JIEKTPOJIUTOB C HMHEPTHBIMU 3JIEKTPOAAMM. OJIEKTPOJU3 PAaCTBOPOB
3JEKTPOJIMTOB € M AKTHBHBIM  aHOAOM. llpakThueckoe  3HAUYE€HHE  BIIEKTPOJIM3A:
AJIEKTPOXMMUYECKOE TIONyYCHHE BEIIECTB, JJCKTPOXUMHUYECKAsh OYHCTKA (padHHUPOBAHHUE)
METaJUIOB, T'aJIbBAHOTEXHUKA, rajbBaHOIUIACTHKA, TAJIbBAHU3ALIUA.

XuMHn4yeckue MCTOYHHUKH ToKa. [anpBaHmdyeckue siaeMeHTh.. CTaHIApTHBIM BOJOPOIHBIMA
snektpoa. CTraHIapTHBIE 3JIEKTPOAHbIE MOTEHUIHANbl. COBpPEMEHHBbIE XMMUYECKUE HWCTOYHUKHU
TOKa: 0aTapelKku U aKKyMYJISATOPHI.

Koppo3ust MeTa/s10B M cioco0bl 3amMThI 0T Heé. [loHsaTre o koppo3un. Buasl koppo3uu no
XapaKkTepy OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB: XUMHUYECKAs U AJCKTPOXUMUYECKAS.
CrocoO0bl 3alUThl METAJUIOB OT KOPPO3WU: NMPUMEHEHHE JIETUPOBAHHBIX CILIABOB, HAHECEHUE
3alIUTHBIX ~ TOKPBITUM, W3MEHEHHE COCTaBa WM CBOWCTB  KOPPO3HMOHHOW  Cpenbl,
3JEKTPOXUMUUYECKHE METO/IbI 3aIUTHI.

TEMA 7. HEMETAJLJIBI (23 4)

Bopopoa. JIBoiCTBEHHOE TMOJIOKEHUE BOJOPOAA B NEPUOJUYECKOW CHUCTEME XUMHUYECKHUX
anemeHToB: B |-A u VII-A rpynnax. M3oTonsl Bogopoaa.

Haxoxnenue B nmpupoge. CTpoeHue MOIEKyNbl, (pU3NUEeCKHe CBOWCTBA. XUMUYECKHE CBOWMCTBA
BOJIOPOJIa: BOCCTAHOBUTEINbHBIE (C 00Jiee ANEKTPOOTPUIATEIbHBIMA HEMETANIaMHU, C OKCHJIaMU
METaJJIOB, THAPUPOBAHNE OPTaHUYECKUX BEIIECTB) M OKUCIHUTENbHBIE (¢ MeTammamu |-A u II-A
rpymm). Ilomydenne Bomoposaa: B jabopaTopuu (B3aMMOJEHCTBHEM KHUCIOT C METaulaMH) H
MIPOMBINIIIEHHOCTH (KoHBepcueil). [IpuMenenue Bomopoaa.

I'anorennl. Onementsl VIIA-Tpynmbl — rajoreHsl: CTpO€HHE aTOMOB U MOJIEKYJI, T'aJIOT€HbI-
MPOCTHIE BEILIECTBA, COSAMHEHUS: CPAaBHUTEIbHAS XapaKTEPUCTHKA.

lanorens! B mpupozae. 3aKOHOMEPHOCTH HM3MEHEHHS] (PU3NYECKUX W XUMHUYECKUX CBOMCTB B
VIIA-rpynne: B3aMMOJEHCTBHE TaJOTEHOB C MeETajllaMH, HEMETaUIaMH, CO CIOXHBIMU
HEOPraHMYECKUMU U OpraHN4eCcKMMH BemecTBamu. [lonyyenue u npuMeHeHue raloreHoB.
CrtpoeHue MOJEKyd W (HU3UYECKHE CBOMCTBA TaJIOTEHOBOJIOPOAOB. XHUMUYECKHE CBOWCTBA
rajoreHOBOJOPOJHBIX  KHUCJIOT: KHCJIOTHBIE CBOMCTBA, BOCCTAHOBUTEJIbHBIE CBOWCTBA,
B3aUMOJEHCTBUE  C OPraHMYECKMMHU  BemiecTBaMH.  [loslyueHume  rajloréHOBOJOPOOB.
T"amorenunel. KauecTBeHHEIE peaxkuuu Ha raJJOr€HUI-UOHBI. OKcuanl xJjiopa.
Kucnoponconepxamue kucinotel xjopa. ConM  KHUCIOPOJACOJAEPKAIIMX KHUCIOT  XJIOpA.
[lomyyenue u npuMeHEHNE BaXKHEHIINX KUCIOPOJAHBIX COEAUHEHUN XJI0pa.

Kucaopon. Obmas xapakrepucTrka 35eMeHTOB VIA-Tpymib!.

Kucnopon: HaxoxaeHue B Mpupoe, nouydeHue (1a0opaTopHbie U MPOMBIIITICHHBIE CITOCOOBI) U
(u3nvecKkue CBOMCTRA.

XUMUYECKUE CBOICTBA KUCIOPOJA: OKUCIUTENbHBIE (C MPOCTHIMHM BEIIECTBAMM, C HHU3IIUMU
OKCHUJIAMU, C OPraHUYECKUMH W HEOPraHWYECKHUMH BEIECTBAMH) M BOCCTaHOBHUTEIIbHBIE (C
¢ropom). Ob6nactu npumenenusi. O3oH. Haxoxnenue B npupone. Ouznueckue U XUMUYECKUE
cBoicTBa 030Ha. Ero monmyuenue u npumenenue. Poib 030Ha B kuBoOM mpupoae. CTpoeHwue
MOJIEKYJIbI TIEPOKCUAA BOJOPOA, €ro (M3NYECKUE U XUMUYECKUE CBOWCTBA (OKUCIUTEIbHBIE U
BOCCTaHOBUTENbHBIE). [loyueHne 1 npumMeHeHne nepokcuia BoAopoaa.



Cepa. HaxoxneHue cepbl B npupojie. BaneHTHbIE BO3MOKHOCTH aTOMOB Ce€pbl. AJIOTpONus
cepbl. Pu3nuecKue CBOMCTBa pOMOMYECKON cepbl. XMMUYECKHE CBOMCTBA CEpPhl: OKUCINUTEIILHBIC
(c MeramiaMu, C BOJOPOJAOM M C MEHEe JIIEKTPOOTPULIATEIbHBIMU HEMETaulaMHu) |
BOCCTaHOBUTEJIbHbBIE (c KHUCJIOPOJIOM, KHUCIIOTaMU-OKUCIIUTEISIMU), peakuuu
JUCTIPONOPIUOHUPOBaHUS (co menoyamu). [lonydyenue cepbl U 001aCTH TPUMEHEHHUSI.

CrpoeHne MoOJIGKyJIBl M CBOMCTBa cepoBomopona: ¢u3nuveckue, (U3NOIOTHUECKUE U
xumuueckre. CepoBoAOpO], Kak BOCCTAHOBUTEINb, €T0 MolydyeHue u npumeHenue. Cynbpuabl u
X XMMUYeCKHe CBOWCTBa. PacmosnaBanue cynbhua-noHoB. CepHUCTHIN ra3, ero ¢usmueckue
CBOICTBa, TONy4yeHHE U TNpUMEHeHue. XuMudeckue cBoicTBa okcunpa cepbi(IV):
BOCCTAHOBUTENIbHbIE (C  KUCJIOPOJAOM, OpOMHOW BOJOHM, I€pMaHraHaTOM Kalusi U
CEPOBOJIOPOJIOM) U CBOMCTBA KHUCIOTHBIX OKCHUIOB cO mienoyamMu. CepHUCTas KUCIOTa U €€
COJIN.

CepHblii aHruapuja, ero (U3WYeCKUe CBOICTBA, MOTyYEeHHE W TNPUMEHEHHE. XUMHUYECKHUE
cBoiictBa okcuaa cepbl(VI), Kak OKHCIUTENS W TUIMYHOTO KHCIOTHOro okcujga. CepHast
KHCIIOTA: CTpPOEHUE M (PU3NYECKHE CBOMCTBA. XUMHUYECKHE CBOWCTBA Pa30aBIIEHHON CepHOU
KHUCJIOTBI: OKHCJIHTEIbHBIE W OOMEHHBIE M OKHCIIMTENIBHBIE CBOWCTBA KOHIEHTPHPOBAHHOM.
[lony4yeHue cepHOW KHUCIOTHI B MPOMBIIIIEHHOCTH. (OO0JacTH NMPUMEHEHUS CEPHON KHUCIIOTBHI.
Cynbdatel, B TOM uncie u Kynopockl. ['uapocynbgarel. Puznyeckue U XMMUYECKHE CBOMCTBA
coJjieil cepHoit kuciaoThl. Pacro3HaBanue cynbhaT-aHHOHOB.

Azor. OO1ras xapakTepucTka 31eMeHToB VA-rpynmnbl. A30T. Ctpoenue aroma. Haxoxnenue B
npupone. Pusnyeckue cBoiicTBa. OKUCINTENBHBIE U BOCCTAHOBUTEIbHBIE CBOKCTBA. [losryuenue
U IPUMEHEHHUE a30Ta.

Crpoenue MoJeKyabl aMMHaka, ero ¢usudeckue cBoiictBa. OOpa3oBaHHE MEXMOJIEKYISIPHON
BOJIOPOJHOM CBS3U. XUMHUYECKHE CBOMCTBA aMMHaKa Kak BOCCTaHOBHTEIA. OCHOBHBIC CBOMCTBA
aMMHMaKa KakK  dJeKToHozoHopa. Kowmmiekcoobpa3zoBaHue ¢ yyacTHEM  aMMHMaKa.
BsaumopeiicTBue aMmMuaka ¢ OpraHn4ecKMMH BEIIECTBAMM U C YIJIEKUCHBIM razoM. lloiayuyenue
U npuMeHeHHe ammuaka. Colu aMMOHHS: CTPOCHHE MOJIEKYN, (U3NYECKHEe M XMMHUYECKHe
CBOMCTBA, IPUMEHEHUE.

Coneobpasyromue (N203, NO2, N2Os) u nHeconeobpaszyromue (N20, NO) okcunsl. Ux ctpoeHnue,
¢u3znueckre U XUMHUYECKUe CBONCTBA.

A3oTHCTast KHCIIOTa U €€ OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTh. COIM a30TUCTON
KHCIIOTBl — HUTPUTHL. CTpoeHHe MOJEKYJbl M (U3NYECKHe CBOMCTBA a30THOM KUCIOTHL EE
XMMHUYECKHE CBOMCTBA: KUCIOTHBIE U OKUCIIMTENIBHBIE B PEAKLIMAX C METAJUIAMU U HEMETAJIJIaMH,
PEeaKIu CO OPraHNYECKUMU U HEOPraHWYECKUMH coequHeHnAMHU. [lonyueHnne a30THON KUCIIOTBI
B MPOMBIIIUIEHHOCTH U JabopaTopuu U e€ mpuMeHenue. HuTpatel (B TOM YUCIe U CETUTPHI), UX
(dbu3mveckue W XMMHYECKHE CBOWCTBAa. TepMHuecKoe pas3iokeHue HHUTpaToB. [IpumeneHue
HUTPATOB.

®ochop. Crpoerne aroma u amiorporus (ocdopa. Puznyueckre CBOWCTBA ATIOTPOITHBIX
Moau(UKAIINN U WX B3aUMONEPEXOJbl. XUMHUYECKHE CBOHCTBa (ocdopa: OKUCITUTEIBHBIE (C
MeTajslaMH),  BOCCTaHOBHUTENIbHBIE (¢ 0OoJiee  3JEKTPOOTPUIATENBHBIMH  HEMeTalllaMH,
KHCIIOTAMH-OKUCIIUTEISIMU, OEPTOJIETOBOM COJIBIO) M TUCIIPOIIOPIIMOHUPOBAHUS (CO MIETOYAMH).
Haxoxnenue B mpuponme u ero mnonyueHue. Pochun, ero ctpoeHue u cBoiicTBa. OKCHIBI
dochopa(lll) u (V). DochopHble KHUCIOTH, HX (UIHUYECKHEC U XUMHUYCCKUE CBOWCTBA.
[Tonyuenue u npumenenue optodochoproit kucnotel. Conu oproPocGopHON KHCIOTHI U UX
MIPUMEHEHHUE.

Yraepon. Yriepon — saemeHT [VA-rpynmbl. AIOTpOmHBIE MOAM(PUKAIMK YIiepoaa, HX
MoJTydeHue u cBoiicTBa. CpaBHEHHE CBOMCTB anMasa u rpadura.

XUMUYECKHE CBOMCTBA yriepoja: BOCCTAHOBHUTEIbHBIE (C TajJoreHaMH, KHCIOPOJIOM, CEpOi,
azoToM, BonoH, oxcugoMm Meau(Il), KucaOTaMU-OKUCIUTENSIMH) U  OKHCIUTENbHbIE (C
MeTaJJlaMH, BOJOPOJIOM M MEHEe 3JIEKTPOOTPULIATEIbHBIMI HEMETAJUIaM1). YTJIEpO.l B IPUPO/IE.



Oxcupn yraepoma(ll): ctpoeHume Monekymnbl, CBOMCTBa, MoOdydyeHHMEe W HpuMeHeHue. Okcun
yraepona(lV): ctpoeHue Mosekysbl, CBOMCTBA, MOJIYYeHHE U TPUMEHEHHE. YTOJIbHAsI KUCIIOTa U
e€ Conu: KapOOHATHI U TUAPOKAPOOHATHI, — UX MPEACTABUTEIHN U IPUMEHEHHUE.

Kpemnuii. Kpemnuit B npupozae. Ilomydenune u npumeHeHue kpemHus. Pusmyeckue u
XMMHUYECKHE CBOMCTBA KPHUCTAJUIMYECKOTO KPEMHUS: BOCCTAHOBUTENIbHBIE (C TaJOreHaMu,
KHCJIOPOJIOM, PACTBOPAMH IIEIOUYEH U TUIABUKOBOM KHUCJIOTHI) M OKUCITUTEIbHBIE (C METaIaMu).
Oxcun kpemuusi(lV), ero cpoiictBa. KpemnmueBas kucinora u e€ conu. CunukatHas
MIPOMBIIIEHHOCTb.

TEMA 8. METAJUJIBI (20 4)

Hlemounbie mera/uibl. [lonokeHWE MIEIOYHBIX METAIIOB B NEPUOAUYECKOM CUCTEME
snemeHToB JI. 1. MeHnneneeBa M CTpO€HHME HX aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUs
(DU3HYECKUX U XUMUYECKHX CBOWCTB B 3aBUCHMOCTH OT aTOMHOTO HOMepa MeTayuia (M3MEHEHHE
IUIOTHOCTH, TEMIIEpaTyp IJIaBICHHUS M KUIICHUS, peakuuil ¢ Bojoii). EnnnuyHoe, ocobeHHoe u
oO111ee B peakIusaX ¢ KUCIOPOJIOM, APYTUMHA HEMETAITIAMHU, KUJIKAM aMMHAKOM, OPraHUYEeCKUMU
Y HEOPraHWYECKUMH KUCJIOTAMHU U JIp. coequHeHusAMH. HaxoxaeHue B npupoje, ux rnojayyeHue
Y IPUMEHEHHUE.

Oxkcuapl, ux noiayudeHue u cpoictpa. Ill€noun, ux coiictBa u npumeHeHue. Coin MIETOYHBIX
METaJJIOB, UX MPEJCTABUTEIN U 3HAUCHUE.

Metanasl IB-rpynnsi: meab u cepedpo. CtpoeHre aToMoB Meau U cepedpa. duzndeckue u
XUMUYECKHE CBOMCTBAa ATHUX METAUIOB, UX TMOJYyYeHHWE U TpuMeHeHue. Meab u cepebpo B
npupose. CBOWCTBA W MNpPUMEHEHUE BakHeHmux coenuHeHuit: okcumoB wmenu(l) u (1),
cepedpa(l); coneit menu(ll) (xmopuna u cynbdara) u cepebpa (propuma, HUTpaTa, Xpomara u
arerara).

bepuiuiuii, Maruumii u méjo4YHO3eMelbHbIe MeTa/libl. [lonokeHue B NEPUOIUYECKON
cucteme onemeHToB [I. I. MenneneeBa u cTpoeHuss artomMoB MeTtamsioB ||A-rpynmbr
Haxoxnenue B mpupone, monydeHue, (pU3WYecKrWe W XWMHUYECKHE CBOWCTBA, MPUMEHEHUE
MIENIOYHO3EMETIbHBIX METAIJIOB M WX BAXKHEWIUX COEJUHEHHH (OKCHIOB, THUIPOKCHUIOB U
coseit). BpemeHHast U MOCTOSTHHAS AKECTKOCTh BOJBI M CIIOCOOBI YCTpaHEHUS Ka)KIOTO U3 TUIIOB.
HNounursL.

uuk. Ilonoxenne B mepuoamveckoil cucteme snemeHToB J[. 1. MenneneeBa u ctpoeHus
aTOMOB IIMHKA. Ero ¢m3nueckue u xumMudeckue cBoiictBa. HaxoxaeHue B mpupoe, moaydeHue
U IpUMeHEHHe IUHKa. OKCHJI, TUIPOKCH]T U COJIU IIMHKA: UX CBOWMCTBA U MMPUMEHEHHE.
Ammomunuii. [Tonoxenue B nepuoguyeckoi cucreme sneMentoB [1. M. MenneneeBa u cTpoeHus
aToMOB amroMuHus. Ero ¢m3mdeckne M XuMuueckue cBoicTBa. HaxokneHuwe B TIpPHUPOJIE,
MOJIy4YeHUE W TMpUMEHEHHE antoMuHMs. OKCHUJl, TUAPOKCHI M COJIM AOMUHHUS (B KOTOPBIX
ATIOMUHUIM HaxXoAWTCS B BHJE KaTHOHA M QJIIOMHHATHI): MX CBOWCTBAa M MpPHUMEHEHHUE.
Oprannueckue COeTMHEHHS ATTFOMUHUSL.

Xpom. Ilonoxenue B mepuoandeckoi cucreme sneMeHToB J. V1. MenaeneeBa u CTpoeHUS
aToMoB xpoMa. Ero ¢usndeckne u xumuueckue cBoiictBa. Haxoxnaenue B npupojie, NoaydeHue
" npuMeHeHne xpoma. CBOMCTBa, OJyYEHUE U NPUMEHEHHE BaKHEHIIMX COECJUHEHHs XpoMma:
OKCHJIOB M THIPOKCUIOB XpOMa, TUXPOMATOB U XPOMATOB LIEJTOYHBIX METAJIIOB.

3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHUAOB XpOMa OT CTEIEHH €ro
OKHCJIEHUSI. XpOMAThI U JUXPOMAThI, UX B3aUMONEPEXObl U OKUCIUTEIbHBIE CBOMCTBA.
Mapraneun. [lonoxenue B nepuoanudeckoit cucreme 3neMeHToB 1. YI. MenneneeBa u cTpoeHus
aTomMoB Mapranna. Ero ¢usmnueckne M XuMuueckue cBoiicTBa. HaxoxaeHue B mpupoje,
MOJIy4YeHUE U MPUMEHEHUE MapraHiia.

[Tonyuyenue, CBOWCTBA W MNPHUMEHCHHE BAXKHEHIIMX COCIUHEHUN Maprasia: OKCUIOB U
THIPOKCHIOB, COJIel MapraHiia B pasnuuHoi crermenu okucienus. Comu mapranma(Vll),
3aBHCUMOCTb UX OKHCIIMTEJIBHBIX CBOMCTB OT CPEJbI pacTBOPA.

Keaeszo. Ilonoxenue B nepuoguueckoi cucreme snemeHToB Jl. . MenaeneeBa u cTpoeHHs
aToMoB keine3a. Ero ¢pumnueckue u xumMudeckue cBoiicTBa. Haxoxnenue B mpuposie, moxydeHue
(uyryHa u cTanu) U mpuUMeHeHue sxenesa. [lomyueHue, cBONMCTBAa UM MPUMEHEHUE BaKHEHUIIUX



coequaenuit xkenesa(ll) u (ll): okcumos, ruapokcumos, coneil. KoMIiekcHbIE COEIUHEHUS
JKelesa.



