MyHunuunansHoe 6romKeTHOE 061e06pa3oBaTenbHOe yupexaeHue

«IlornoBckas cpenHsist 061eo6pazoBaTebHas mKosa Nol9y

PaccmoTtpeno CornacoBano YTBepxkaaro :

Ha IIearoru4eckom 3am. nupekropa o YBP  U.o. nupse "MBOV
COBETE &/ Koponera O.B. OBG% 3 ;_COHI Ne19
[Tpotokon Ne 7/ A AGanres E.B
or »0.08. 2022r. 01.09.2022r.  Hpukas Ne % Aot

T 0/.098 2022r: ‘» . |
MopnncaHo HudpoBoii

A6a LLI e B NoANUCHIO: A6<;LﬁeB

E.B.

E B MaTa: 2022.09.01

15:09:17 +03'00'
PABOYAS TTPOTPAMMA YYEBHOI'O KYPCA

10 XMMMH 1J151 10-11 KJIACCOB

CocraButens — Koposesa O.B,

YYHTEIb OMOJIOTHH ¥ XUMUHU.

YUEBHBIN I'OJ1 2022-2023



IHosicHUTE/IbHASA 3ANUCKA

Pabouass mporpamma cocraBnena miasi MBOVY «Ilomosckass COILL Nel9» AnexcuHCKOTO
paifona Tynbckoit 0GnacTi 1 COOTBETCTBYET yueOHOMY miany Ha 2022-2023 yueOnblit rof. JanHas
pabouasi mporpaMma OTBEYaeT METOqU4ecKoil TeMe mKonbl «CO3/1aHue CUCTEMBI MOBBIIICHUST KauecTBa
oOpa3oBanusi 0Oy4arOmUXCs Yepe3 KOMIUIEKCHOE HCIOJIb30BAHUE COBPEMEHHBIX IOAX0JI0B K
OpraHu3aiiy 00pazoBaTEIbHOIO IPOLECCA».

Pabouas mporpamma mo xumuu aius yqamuxcs 10-11 kmaccoB o0mieoOpa3oBaTeIbHBIX
yUpexXJIeHU pa3paboTaHa Ha OcHOBe @DenepaqbHOr0 TroCYAApCTBEHHOTO 00pa30BaTEIbHOIO
CTaHzapra cpeaHero oOmero oOpa3oBaHMs, TNPUMEPHONM MPOrpaMMbl CpPEJHEro OOIIero
oOpa3oBaHus 1o xuMuu (mpotokos oT 28 utoHs 2016 r. Ne 2/16-3), paGoueit mporpaMMmsl Kypca
XUMUH, pa3paboTaHHoi K yueOHukam aBTopoB I'. E. Pymsutuca u @. I'. ®enpamana ans 10—11
KJIaccOB 001eo0pa3oBaTebHbIX opranu3anuii. AganacseBa M. H. M.: [Ipocsemenne, 201 7r.
IIporpamma paccuutana Ha 68 4 (1 4 B HexeJ110).

W3yueHne XMMHUM Ha YypOBHE cpemHero ooOmero oOpa3oBaHUS HANpaBICHO Ha JOCTHKEHHUE
CHEAYIOIIUX LeJIei:

. OCBOEHHME 3HAHMM O XMMHUYECKOW COCTAaBISIOIIEH €CTECTBEHHO -HAYYHOM KapTUHBI MUDA,
BAKHEUIINX XUMHYECKUX MTOHATHSX, 3aKOHAX U TEOPHUSIX;
. OBJIaJICHUE YMEHHUSMHU MPHUMEHSATH IMOJyY€HHBbIE 3HAHUS JJIs OOBSCHEHUS Pa3HOOOpa3HBIX

XMUMHMUYECKUX SIBJICHUM WU CBOWCTB BEIIECTB, OLIEHKH pOJIM XUMHHU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJy4€HUH HOBBIX MaT€PHAJIOB;

. pa3BUTHE MO3HABATEJIbHBIX WHTEPECOB M HMHTEUIEKTYaJbHBIX CIOCOOHOCTEH B TMpoliecce
CaMOCTOSITEJIBHOTO ~ IPUOOpETEeHUs] XMMMUYECKUX 3HAHUM C HCHOJb30BAaHUEM  PA3IUYHBIX
HCTOYHHUKOB UH(OPMALIMH, B TOM YHUCJIE KOMIIBIOTEPHBIX;

. BOCITUTaHHE YOSKIEHHOCTU B MO3UTUBHOM POJIM XUMUU B )KU3HU COBPEMEHHOT0 OOIIeCTBa,
HEO0OX0IMMOCTH XUMHUYECKU T'PaMOTHOTO OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U OKPYKaIOLIEH Cpee;
. MPUMEHEHHE MOJIyYEHHBIX 3HaHUW U YMEHUH Al 0e30MacHOro MCIOJIb30BaHUS BELIECTB U

MaTepHuagoB B OBITY, CEIbCKOM XO3SMCTBE M Ha MPOM3BOJACTBE, PELICHUS MPAKTUYECKUX 3a7ad B
MOBCEIHEBHON JKW3HU, TNPEAYNPEKIACHUS SBICHUM, HAHOCAIIUX Bped 370POBbIO0 4YEJIOBEKAa U
OKpY’Karole cpene.

OBLIASI XAPAKTEPUCTUKA YYEBHOI'O IIPEJJMETA

Cpennee oOmiee oOpa3oBaHHEe — 3aKIIOUMTENbHAS CTyNeHb oOmero obpasoBanus. Coxepikanue
cpenHero o01iero 0opa3oBaHMs HAIIPABJICHO Ha PELICHUE CIIEAYIONNX 3a/1a4:

* 3aBepILeHNE 00Ie00pa30BaTEIBLHOM MOATOTOBKH B COOTBETCTBUH ¢ 3akoHOM «O0 00pazoBaHnU B
PDy;

* peamuzanys Mpeanpo(EecCHOHANIBHOrO 00mero 0o0pa3oBaHMs, IO3BOJSIOMIET0 00eCTIeUnTh
PEEeMCTBEHHOCTh OOIIETO U MPOPECCHOHATBHOTO 00pa30BaHusl.

Baxmneiimeil 3amadeii oOydeHus] Ha dTare MOJYyYSHUS CPEJHEro oOmero oOpa3oBaHUS SBISETCS
MOJrOTOBKA OOYYalOIIUMXCS K OCO3HAHHOMY BBIOOpDY JajbHEHIIEr0 JKU3HEHHOTO IYTH.
OOyyaromuecsi JOJDKHBI CaMOCTOSITENIBHO MCIOJIB30BaTh IMPHOOPETEHHBIM B IIKOJE OIBIT
JeATeIbHOCTH B PEANbHOM KHM3HM, 32 paMKaMH y4eOHOTo Ipolecca. [J1aBHbIe IENU CpEeIHEro
oOm1ero o6pa3oBaHUs COCTOST:

* B (OopMHPOBAHUM ILEJIOCTHOIO TPEACTABICHUS O MHUpPE, OCHOBAHHOIO Ha INPHOOPETEHHBIX
3HaHUAX, YMEHUSIX U CII0c00ax JesaTelbHOCTH;

* B IPMOOPETEHUH ONbITA MO3HAHUS, CAMOTIO3HAHUS, Pa3HOOOPA3HOM JIEeATETbHOCTH;

* B [IOJITOTOBKE K OCO3HAaHHOMY BBIOOpY 00pa30BaTesibHON U MPO(ecCHOHAIBHOM TPaeKTOPHUH.
Oco0eHHOCThI0 O0YUYEeHHsI XUMUU B CPEHEN ILIKOJIE SIBJISAETCS ONOpa Ha 3HAHUS, MOJTyUYEHHbIE PU
M3yYeHHH XUMUHU B 8—9 Kilaccax, UX paclIupeHue, yriyOleHne U CucTeMaTHu3aIusl.

B wu3ydenum kypca Xumuu OoJiblias pojib OTBOAUTCS XUMHYECKOMY JKCIIEPHUMEHTY, KOTOPBIH
NpEJCTaBIeH MPAKTUYECKUMHU pPabOTamMH, JIaOOPaTOPHBIMU OIBITAMH U JIEMOHCTPALMOHHBIMU
sKcrniepuMeHTaMu. O4eHb BaXXHBIM SBISETCS COOJIIOJICHHE MpPaBUJ TEXHUKU OE30MacHOCTH MpHU
paboTe B XUMUYECKOI Tab0opaToOpHH.



B kadectBe yewHOCMHBIX OpueHMUpPO8 XUMHUYECKOTO O0Opa30BaHUs BBICTYHNAIOT OOBEKTHI,
M3y4aeMbIe B Kypce XUMUH, K KOTOPHIM Y 00yJaromuxcsi GOpMUPYETCS IICHHOCTHOE OTHOIICHHE.
OCHOBY no3zHasamenbHvIX YyeHHOCMell COCTABIIAIOT HAYYHbIC 3HAHUS U HAYYHbIE METO/Ibl TIO3HAHUSI.
Pa3BuTHe mMO3HABATEIHHBIX I[IEHHOCTHBIX OPHUEHTAIIMU COJCPXKAHHUS Kypca XUMHUHU TIO3BOJISET
copMHpOBATH:

* YBOXHUTEIHLHOE OTHOIICHUE K CO3HMIATEIIbHOM, TBOPUYECCKOU ACITEITLHOCTH;

* IOHUMAaHUE HEOOXOIMMOCTH 3I0POBOTO 00pa3a KU3HH;

* MOTPeOHOCTh B OE3yCIIOBHOM BBHITIOJHCHHH TPaBUI OE30MAaCHOTO WCIIOIH30BAHUS BEIICCTB B
MMOBCEIHEBHOMN JKU3HU;

* CO3HATEJIBHBIN BBIOOP OyayIIeH MPOPECCHOHATBHOMN ICATEIHHOCTH.

Kypc xumum o6namaer BO3MOXKHOCTAMHU ISl (POPMHPOBAHUS KOMMYHUKAMUBHBIX YeHHOCMell,
OCHOBY KOTOPBIX COCTABJISIFOT MPOIIECC OOMICHHS ¥ TPAaMOTHAS PeUb, CIIOCOOCTBYIOIIIHE:

* MPaBUIILHOMY HCITOJIb30BAaHHIO XUMUYIECKOW TEPMHUHOJIOTHH;

* pPa3BUTHIO MOTPEOHOCTH BECTH JHAJIOT, BBHICIYIIMBATH MHEHHE OIIMOHEHTA, y4acTBOBATh B
JICKYCCHUU;

* Pa3BUTHIO CIIOCOOHOCTH OTKPHITO BBIPAKATh M apTyMEHTHPOBAHHO OTCTAWBATh CBOIO TOYKY
3peHUSL.

Onucanne Mecta yueOHOI0 MpeiMeTa B y4eOHOM IJIaHe.

Pabouyas mporpamma k yue6Hukam aBTopoB I. E. Pymsutuca u @. I'. ®enpamana mist 10—11

KJ1accoB 00I1e00pa3oBaTeNbHBIX OpraHu3aluii pa3paboTaHa B COOTBETCTBUHU ¢ ba3ucHBIM ydeOHBIM
IJTAaHOM JUISL CTYIIEHH cpeliHero oomiero oopazoBanus. Xumus usydaercsa ¢ 10 mo 11 xmaccel. Obmiee
YHCIIO y4eOHBIX YacoB 3a 2 roja ooyuenus — 68, u3 Hux 34 (1 u B Heneno) B 10 kiacce, 34 (1 uB
Heneno) B 11 kmacce.
OcHOBHBIMH NPOOIEMaMU XUMUU SBIISIOTCS U3yYEHHE COCTaBa U CTPOCHHUS BEIECTB, 3aBUCUMOCTH
UX CBOMCTB OT CTPOEHHS, KOHCTPYHpPOBAaHUE BEIIECTB C 3aJaHHBIMU CBOWMCTBAMH, HCCIIEJOBaHHE
3aKOHOMEPHOCTEH XMMHUYECKUX MpEeBpallleHUid W MyTed yNpaBlieHUS UMU B IENAX MOJyYEHHS
BEIIECTB, MAaTEPHAJIOB, SHEPTUU

Kypc 10 xkimacca 3HaKOMUT OOydYarOIMXCA CO CTPOCHHEM, XUMHUYECKUMH CBOMCTBAMH,
0COOEHHOCTSIMU CIIOCOOOB MOJYYSHHS U 00JIACTIMU MPUMEHEHHUS OPraHUYECKUX COSAMHEHUIN.

3aBepmuTenbhblil tan (11 kiacc) HampaBiieH Ha 000OIIeHHE, paCcIIMpPEHUE UMEIOLIUXCS
3HAHMN IIKOJIBHUKOB 10 YETHIPEM BBILIECHA3BaHHBIM OJIOKaM M M3y4eHHUE MATOro Ojgoka XuMUs u
KU3Hb, IPU3BAHHOTO JaTh BBHIMTYCKHUKAMH MPUKIIAJHbIC 3HAHUS U YMEHUSI.

IL1anupyeMble pe3vJabTAaThl H3VUYEHHS VUEOHOI0 mMpeaMeTa «KXHMUI»:
B pesynbraTe n3yueHus yaeOHOro npeamera « XuMus» Ha ypoBHE CpeHEro 0011ero oopa3oBaHus:
BbInyCKHUK HAY4YHUTCH:
® packpblBaTh Ha IMpUMEpax pojb XUMHUU B (OPMUPOBAHUU COBPEMEHHOW HAYYHOU KapTHUHBI
MHpa ¥ B IPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKa;
® JIEMOHCTPUPOBAaTh Ha MPUMEpPAX B3aUMOCBSA3b MEXKAY XUMHUEU U JPYTMMH €CTECTBEHHBIMU
HayKaMH;
® PpAacKpbIBAaTh Ha MPUMEPAX MOJOKEHUS TEOPUU XUMUUecKoTo cTpoeHust A.M. byrneposa;
e noHuMaTh ¢puznueckuit cmpica [lepuoanueckoro 3akona /[.1. MenaeneeBa u Ha ero OCHOBE
OOBSACHATH 3aBUCHMOCTh CBOMCTB XMMHUYECKHUX DJIEMEHTOB U 0Opa30BaHHBIX MU BEIIECTB
OT JIEKTPOHHOTO CTPOEHHUSI aTOMOB;
e OOBSCHATH MPUYMHBI MHOTOOOpPA3Usl BEIIECTB HAa OCHOBE OOIIUX MPEACTaBICHHN 00 WX
COCTaBE U CTPOCHUHU;
® [PUMEHATh MpaBUJIAa CUCTEMATHMUYECKOM MEXAyHAapOJHOM HOMEHKIATYphl KakK CpeJCTBa
pa3nuyYeHus U UACHTU(DUKAIINH BEIIECTB 10 UX COCTaBY U CTPOECHHUIO;
® COCTaBJATh MOJEKYISPHBIE U CTPYKTYpHblE (OpPMyIbI OpPraHMYECKUX BEIIECTB Kak
HOocUTeNneld WH(GOpMalMd O CTPOSHUU BEIIECTBA, €r0 CBOWCTBAX W MPUHAMICIKHOCTH K
OIIPENEIIEHHOMY KJIACCY COECMHEHUM;




XapaKTepu30BaTh OpPraHUYECKHE BEIIECTBA II0 COCTaBY, CTPOCHUIO U CBOICTBaMm,
YCTaHAaBJIMBATL IMPUIMHHO-CIICACTBCHHBLIC CBA3HM MCKAY JAaHHBIMH XapaKTCPpUCTUKAMU
BEILIECTBA;

IIPUBOJUTH IPUMEPBl XMMHMUYECKMX PpEaKLUH, DPACKPBIBAIOIIUX XapaKTEpHbIE CBOMCTBA
TUITUYHBIX HpeI[CTaBI/ITeJIeI\/JI KJIAaCCOB OPraHMYCCKUX BCHICCTB C LCIIBIO UX HHGHTHq)HKaHHH
1 0OBSCHEHUS 00JIaCTH IPUMEHEHUS;

IMPOTHO3UPOBATHL BO3MOKHOCTL ITPOTCKAHUA XUMHUYCCKHUX pCaKIII/If/'I Ha OCHOBE 3HAHHH O
TUIIAX XMMHUYECKOM CBSA3HM B MOJIEKYJIaX PEareHTOB U UX PEaKLIMOHHOW CIIOCOOHOCTH;
HCIIOJI30BAaTh 3HAaHUA O COCTAaBC, CTPOCHHU U XUMHUUYCCKUX CBOMCTBaxX BEUICCTB JIA
0€e30MacHOTO IMPUMCHCHHS B HpaKTI/IHGCKOﬁ JACATCIIbHOCTHU,

MPUBOJIUTH TPUMEPHI MPAKTUYECKOTO HCIOJIB30BaHUS MPOIYKTOB IMEpepaboTKu HEPTH U
IpHUPOAHOro rai3a, BBICOKOMOJICKYIIAPHBIX COGI[I/IHGHI/Iﬁ (HOHH3TI/IH€H3, CHHTECTHYCCKOI'O
KaydyKa, alleTaTHOTO BOJIOKHA);

MPOBOJIUTH OTBITHI IO PACMO3HABAHUIO OPTraHMYECKHX BEIIECTB: TIIMIEPUHA, YKCYCHOM
KHCJIOTBI, HCIMPCACIbHBIX XHWPOB, TIJIOKO3bI, Kpaxmala, 0O€JIKOB — B COCTaBE IMTUIICBBIX
IMPOAYKTOB U KOCMCTUYCCKHUX CPCACTB,

BJIQJICTG IpaBUJIaMXU U NPUCEMaMH Oe3omacHO pa6OTI)I C XMMHWYECKMMU BEUICCTBAMU H
nabopaTopHBIM 000PYI0BaHUEM;

YCTaHAaBJIMBATb 3aBHUCHMOCTHL CKOPOCTHU XUMHYIECKOH pPC€akiin U CMCUHICHUSA XUMUYCCKOI'O
PaBHOBECHA OT pa3jINnYHbIX Q)aKTOpOB C MCJIBIKO ONPEACTICHUA OINTUMAJIbBHBIX YCJIOBI/Iﬁ
MMPOTEKAHUA XUMHUYCCKUX ITPOLECCOB;

MPUBOANTH TIPUMEPHI THIPOJIHA3a COJICH B MOBCETHEBHOM KU3HU YEIOBEKA;

NPUBOJUTE  TIPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAaKUUil B  HPUPOJE,
MIPOM3BOICTBEHHBIX MPOIIECCaX M KHU3HEACATEILHOCTH OPraHU3MOB;

MPUBOJUTH MTPUMEPHI XUMUYECKHX PEaKINH, PACKPHIBAIOIINX OOIHEe XHMUUECKHE CBOMCTBA
MPOCTHIX BEIIECTB — METAJUIOB ¥ HEMETAJIIOB;

NPOBOAWTH pacydeThl Ha HAXOXACHHE MOJIEKYISIPHOH (OPMYNIBI  yIJIeBOJOpOJa IO
MPOIYKTAaM CrOPAaHMS M 110 €r0 OTHOCHTEIHHOH IUNIOTHOCTH M MAaCCOBBIM JIOJISIM JIEMEHTOB,
BXOJAIINX B €r0 COCTaB;

BJIAJETh IpPaBWIAMH O€30MacHOTO OOpalleHHs C EIKHMH, TOPIOYMMH U TOKCHYHBIMH
BEIIIECTBAMHU, CPEICTBAMH OBITOBOM XHMHU;

OCYIIECTBIIATh TMOWUCK XHMMHUYECKOW WHGOPMAIMKM II0 Ha3BaHUAM, HACHTH(HUKATOpAM,
CTPYKTYPHBIM (hOpMyJIaM BELIECTB;

KPUTHUYECKH OLICHUBATh M MHTEPIIPETHPOBATH XUMHUYECKYI0 HH()OPMAINIO, COJIePIKAIYIOCS
B COOOWICHMSAX CpEICTB MaccoBoil wuHpopmamuu, pecypcax VHTepHeTa, Hay4HO-
MOMYJISIPHBIX CTAaThSIX C TOYKH 3PEHHS ECTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LEISX
BBISIBJICHUS OIIMOOYHBIX CYXKJICHUH 1 (GOpMHUPOBaHHS COOCTBEHHOI MMO3ULINH;

NPEACTAaBIATh MYTH pPEHICHUS TI0OATBHBIX MPOOJEM, CTOSIUX IEPed YeIOBEUECTBOM:
9KOJIOTMYECKUX, FJHEPTETUUECKHX, CBIPHEBBIX, U POJIb XMMUU B PELHICHUH ITUX MPOOIEM.

BBIHyCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTBHCH:

UTIOCIPUPOBAMb HA NPUMEPAX CIMAHOBIEHUE U IBOJIOYUID OPSAHUYECKOU XUMUU KAK HAYKU
HA PA3TUYHBIX UCIOPUYECKUX IMANAX ee PA36Uumusi,

UCNONL308aMb  MEMOObl HAYYHO2O0 NO3HAHUSL NPU  BbINOTHEHUU NPOEKMO8 U YUeOHO-
UCCE0068AMENbCKUX 3A0ay NO UYUEHUIO CBOLUCMS, CNOCOD08 NONYYEHUs. U PACNO3ZHABAHUSL
OP2AHUYECKUX BeUjeCm8;

00vACHAMb NPUPOOY U CNOCOOBI 0OPAZ0BANUA XUMUYECKOU C8A3U: KOBANEHMHOU (RONAPHOL,
HEeNnoJIsIPHOL), UOHHOU, MeMAalluieckoll, 6000POOHOL — C Yelbl0 ONpedeNeHUs XUMUYECKOoU
AKMUBHOCU 8EU eCM8,

VCMAHABIUBAMb 2EHEMUUECKVIO C853b MeHCOy KIACCAMU Op2AHUYeCcKUX eeujecms OJisl
000CHOBAHUA NPUHYUNUATLHOU 803MONCHOCMU NOJYYEHUS OP2AHUYECKUX COeOUHEeHUl
3a0anHO20 COCMABA U CMPOEHUS,



®  YCMAaHABIUBAMb B3AUMOCEA3U MeHCOY (hakmamu u meopuel, NPULUHOU U cledcmeuem npu
amanuze NpoOIEeMHBIX cumyayuti U 0OOCHOBAHUU NPUHUMAEMbIX pelleHUll HA OCHO8e
XUMUYECKUX 3HAHUIL.

Cojaepikanue yueOHOr0 npeamera
10knace (34 4; 14. B Hexeno)

Teopusi XMMHYECKOr0 CTPOEHHUSI OPraHuvecKux coennHennii. [Ipupoaa xumuveckux cpsszei

Opranuueckue BeulecTBa. llosiBIeHHMe M pa3BUTHME OPraHMYECKOM XHMHMM KaK HAYKH.
XUMHUYECKOE CTPOEHHUE KaK MOPSAJIOK COETUHEHHS] aTOMOB B MOJIEKYJIE COIJIACHO UX BAJIEHTHOCTH.
OCHOBHBIE  TIOJIOKEHUSI TEOPHUM  XMMHYECKOIO  CTPOEHUS  OPraHWYECKUX  COEIMHEHUN
A.M. BbytiiepoBa. YriaepoaHblil CKEJIET OPraHUYeCKO MOJEKYibl. KpaTHOCTh XMMHYECKOW CBSI3H.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTpPOEHHUs Moyiekyild. M3oMepuss U HM30MeEpBhl.
[Tonste o ¢yHkuMOHanNbHOU rpynme. [TpuHIMIIBI KiIacCU(pUKAUU OPTraHUYECKUX COEAWHEHUH.
CucremaTnueckas MEXJyHapoJHas HOMEHKIArypa M NPUHLUUIBI 00pa3oBaHMsS Ha3BaHUI
OPraHNYEeCKUX COCTMHECHU M.
MecTo u 3HaYeHHE OPraHNYeCcKON XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.
Yraesonopoasl

[Ipenenbubie yrieBoaopoasl (amkaHbl). Cmpoenue monekynivl memauda. 1 OMOJOTHYECKUNA
psan ankaHoB. ['omonoru. MexyHaposnHass HOMEHKJIATypa OpraHMuYecKux BemlecTB. M3omepust
YTJIEPOTHOTO CKeyieTa. 3aKOHOMEPHOCTH M3MEHEHMsI (PM3MUECKUX CBOMCTB. XMMHUUYECKHE CBOWCTBA
(Ha mpuMepe MeTaHa W 3TaHa): PEeaKIHMU 3aMelleHus (TajJoreHUpOBaHME), NETUIPUPOBAHMS Kak
CHOCOOBI TMOTYYEHHUsl BaXXHEHIINX COETUHEHWI B OpPraHMYEeCKOM CHHTe3e. |'opeHume MeraHa Kak
OJIMH U3 OCHOBHBIX HMCTOYHHKOB TeIlJla B MPOMBIIUIEHHOCTH U OBITY, U3oMepuzayuu aikaHos.
Lennvie peaxyuu. Ceoboouvie paduxanvl. Ianocenonpouzeoonvie ankanos. HaxoxiaeHue B
IIPUPOJE U IPUMEHEHNE AJIKAHOB.
Kparneie cBsizu. HenpenenbHbie yriaeBoaopoabl. AJIKeHbl. Cmpoenue Monexyavl 3muneHa.Sp—
Tubpuouzayus.l"omonorudeckuit psan ankeHoB. Homenkmarypa. MizoMepus yriepoaHoro ckeiera u
MIOJIOKEHMsI KPaTHOM CBSI3M B MOJIeKyse. XMMUYECKUE CBOWCTBA (Ha MpUMeEpEe ITHIIEHA): PEaKLUU
IPUCOEIMHEHNS (TalOr€HUPOBAHUE, 2UOPUPOBaHUe, TUApATALUs, 2uUopo2anoeHuposanue) Kak
cnoco0 modydyeHUs (QYHKUMOHAJIBHBIX IPOU3BOJIHBIX  YIJIEBOJIOPOJOB, TropeHus./Ipasuio
Maprosnukosa. Bvicokomonexynapuvie coeounenus. Kauecmeennvie peakyuu Ha O8OUHYIO C6A3b.
[TonuMepuzanus 3>THIEHA KaK OCHOBHOE HAIIpaBICHHME €ro MucnoJjbp3oBaHus. llonmsTunen kak
KPYNHOTOHHAKHBIA ITPOJYKT XMMHUYECKOIO MPOU3BOACTBA. [[pumenenue stumneHa.
Ankanuensl ¥ kaydyku. [lonsTre 00 ankagueHax Kak yrieBoJopoJax ¢ AByMs JBOWHBIMU CBA3SIMHU.
[Tonmumepuzanuss  auBuHmia (OyragueHa-1,3) kak crnoco®  IMOJIydEHHS  CHHTETHUYECKOTO
Kayuyka.Mzonpen  (2-memundoymaouen-1,3). HarypaiabHblii ©M  CHHTETHYECKHH  KaydyKH.
Bynkanuzanus xayuyka. Pesuna. Ilpumenenue kayuyka u pe3unsl. Conpsicénnule 080liHblE CBA3U.
Ionyuenue u xumuueckue ceolicmea ankaouenos. Peakyuu npucoeounenus (2ano2eHupo8anus) u
noaUMepU3aYUU AIKAOUCHOS.
ANKUHBIL. ALeTUJIEH (3TUH) U €ro roMosioTu. CmpoeHue monexynvl ayemuiienda. ' OMOIOTHYeCKHi
psan ankuHoB. HomeHxiatypa. M3omepus yriepomHOro cKejlera W IOJIOKEHMsI KPaTHOM CBSI3U B
Mouiekyie. Meowcknaccosas uzomepus. SP-Iubpuouszayus. XUMHUYECKHe CBOMCTBa (Ha HpuUMeEpe
alleTWICHA): peakUuu MpHCOeNMHEHHs (TaJOreHUpOBaHUE, udpuposanue, TUIpATALNA,
2uodpo2anozeHuposanue) Kak crnoco0 MoJydeHHs MOJIMMEpPOB M JPYTHUX MOJIE3HBIX MPOAYKTOB.
I'openune aneTwieHa Kak HCTOYHMK BBICOKOTEMIIEPATYPHOIO IUIAMEHM JJIsl CBapKM U PE3KU
MeTajuioB. [Ipumenenue aneruieHa.
Ilonsamue o yuxnoankauax.
ApeHbl  (apoMaTHYeCKHE YIIEBOAOPOAbI). bBeH301 Kak NpeacTaBUTENb  apOMAaTUYECKUX
yrieBoAopoaoB. Cmpoenue monekynvl Oen3ond. XUMHYECKHE CBOMCTBA: pPEAKIUHM 3aMELICHUs
(ranmoreHupoBaHHe) Kak CHoco0 TOJMY4YEHUS XUMUYECKUX CPEJACTB 3allUThl PACTEHUH,
npucoeuHeHns (TMIPUPOBAHUE) KaK JOKa3aTelbCTBO HEMpEAETbHOr0 XapakTepa OeH3oa.
Peakiust ropenus.Tonyon. Hzomepus 3amecmumeneu. llpumenenne Oenzona. [lecmuyuoul.
T'enemuueckas cé:a3b apeHos ¢ Opy2umMu y2ne6000pooamiu.




Ipupoounsvie ucmoynuku y2ne6000po0oos. Ilpupoousiii 2az. Hegpmo. Ilonymuvle negpmsnvle
eazvl. Kamennwuii yeons. Ilepepabomxa nepmu. Ilepeconka negpmu. Pekmuguxayuonnas KoioHHaA.
bensun. Jluepoun. Kepocun. Kpexune wnegpmenpoodykxmos. Tepmuueckuti u Kamaiumudeckutl
Kkpexuneu. Iluponus.

Kuciiopojaconep:kauue opranHudeckne coeJuHeHus.

Kucnoponconepxxamme opranuueckue coenuneHus. OHOATOMHBIE TpPEACIIbHBIC  CIHPTHI.
Knaccugukanus, HOMEHKIaTypa, M30MEpHs CIHUPTOB. METaHON W STaHOJ KakK MPEICTaBUTEIN
IIpe/iebHBIX OJHOATOMHBIX CHUPTOB.//epuunbiii, 6MOPUUHbLIL U MPEMUYHbIL amombsl yenepooq.
Booopoonas cesazp. Xumuueckue cBOKCTBa (Ha MpUMeEpEe METAHOJA U 3TAHOJIa): B3aUMOJICHCTBHE C
HaTpUEM KaK Croco0 yCTAaHOBIJICHHS HAJIHUYUS THAPOKCOTPYIIIBI, PEAKIHS C TaJOT€HOBOJAOPOIaMHU
KaK Croco0 IMOJIyd4eHHs PacTBOPUTENEH, NEeTHapaTanus KaK Croco0 MmoyrydeHus dTuiieHa. Peakius
TOPEHHUs: CHUPTHl Kak TOIUIHBO.Cnupmosoe oOpooicenue. Depmenmol. Bodopoouvie cesazu.
[Tpumenenne MetaHoa U dTanosa. Ou3noNoTNYEecKoe AEHCTBIE METAaHOJIA M STAHOJIA HAa OPTaHU3M
YeJI0BEKA. AIKO20IUM.

MHOTOaTOMHBIC  CIIUPTHL. DTUJICHTIUKOJIb W TJIMIEPUH Kak MPEACTABUTEIN  TPEICITbHBIX
MHOTOATOMHBIX CTUPTOB. KauecTBeHHAs peakiusi Ha MHOTOATOMHBIC CITUPTHI M €€ IPUMEHEHUE TSI
pacro3HaBaHusl TIUIEPUHA B COCTaBE KOCMETHYECKHX CpeAcTB. [lpakTudeckoe MpUMEHEHHE
STHJICHTIITMKOJISI U TIMIIEPHHA.

®enon. Apomartuueckue crnupThl.CTpoeHHe MOJEKynbl (eHona. BzaumHnoe enusnue amomos 6
Monekyne genona. Xumuueckue ceoticmea: 83aumooelcmsue ¢ Hampuem, SUOPOKCUOOM HAMPUS,
opomom. Kauecmsennas peaxyusi Ha ¢peHo.

[Ipumenenue denona.

KapGonwmnpabie coequnenus. KapOonunpHas rpynmna. AnbpaeruaHas rpymma. AJbIerubl.
Keronsl. M3omepust 1 HOMeHKIaTypa. [lonyuenue u xumuueckue ceolcmea anvoecudos. Peaxyuu
OKUCTIeHUsl U npucoeduHenus: aiboecudos. Metananb (HopMabIeTua) W dTaHAIb (aleTalbIeru)
KaK MpeACTaBUTEH MpeAeTbHBIX albaeruaoB. KauecTBeHHbIE peakiui Ha KapOOHUJIbHYIO TPYIITY
(peakrust «cepeOpsIHOTO 3epKaiiay, B3aumojeicTeue ¢ ruapokcuaom meau (I1)) u ux mpuMeHeHue
Ui OOHApyXEHHUS TPEICNbHBIX ajbJECTUAOB B MPOMBIIIJICHHBIX CTOYHBIX BOAAX. TOKCHYHOCTH
anpneruyioB. [lpumenenue popmanbaeruia u aeraibaeruia.

Kap6onoBeie kucnotel.Kapookcunvuas epynna (kapboxcoepynna). H3zomepus u Homenxiamypa
Kkapbonosvix  kuciom. OIHOOCHOBHBIE TpelelibHble KapOOHOBbIE KUCIOTHL.  [lonyuenue
OOHOOCHOBHBIX NPeOebHbIX KAPOOHOBLIX Kuciom YKCYCHash KHUCIOTa Kak IpeICTaBUTEINb
Mpe/iebHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOMCTBA (Ha MpUMepe YKCYCHOM
KHUCITIOTBI): pPEaKkIuu C MeTalylaMH, OCHOBHBIMHU OKCHUJAMH, OCHOBAaHMSIMH U COJIIMU Kak
MOATBEPK/ICHUE CXOJICTBA C HEOPTraHMYECKUMH KuciIoTaMu. Peakius stepudukanuy Kak crnocod
MOJIy4eHUs CIOKHBIX 3¢upoB. [IpuMeHeHne ykCycHOM KUCIOTH. MypaBbHHAsS KUCIOTA.AlIETaThI.
[IpencraBieHue o BRICHIUX KAPOOHOBBIX KUCIOTAX.

Crnosxueie 3¢upsl U xxupbl. Homenkiamypa. lonydenne, XuMU4ecKe CBOMCTBA CIIOKHBIX A(PHUPOB.
Peakuus srepudukanuu. Croxubie 3GUpbl KaK TPOAYKThl B3aUMOACHCTBUS KapOOHOBBIX KHUCIOT
co cruptamu. [IpumeHeHHE CIOKHBIX APUPOB B MUIIEBON M Map(IOMEPHON MPOMBIILIEHHOCTH.
Kupsl kak croxkHble 2(pUpHI TIAWIIEpUHA U BBICIIUX KapOOHOBBIX KHUCIOT. PacTtuTenbHble U
KUBOTHBIE JKUPBI, HMX COCTaB. Pacmo3HaBaHuWE pACTUTEIBHBIX KUPOB HA OCHOBAHMU UX
HempenenbHOro xapakrepa. [Ipumenenue >xupoB. ['MApONU3 WM OMBIJICHHE JKUPOB Kak crocod
MIPOMBIIIIJIEHHOTO MOJIY4eHHS COJNel BBICIINX KapOOHOBBIX KUCIOT.

Mpi1d Kak coJM BBICIIUX KapOOHOBBIX KHCIOT. Moromue cBoiicTBa Mbuta. Cunmemuyeckue
Motowue cpedcmaa.

YrneBompl. Knaccudukarus YIJIEBOJIOB. Monocaxapusl. Onuzocaxapuovl.
Hucaxapunel. HaxoxxaeHne yrieBoJoB B Tpupoje. [7roko3a Kak anbAeruaocnuprt. bpokeHue
rimoko3bl. @pykroza. Caxaposa. [uopoausz caxaposzvi. Kpaxman u 1elroo3a Kak OM0JIOTHYeCKHe
MOJIMMEephl. XUMUYECKHE CBOMCTBA Kpaxmalla U IEJUTIONIO3bI (THAPOIIN3, KaUeCTBEHHAs] PEaKIus C
HoloOM Ha KpaxMmal W €€ MpHUMEHEHHEe Uil OOHapyXKeHHs Kpaxmala B MPOJIYKTaX MHTAHUSA).
[Ipumenenne u OuoNOrMYecKas poiib yriieBoJoB. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha
IIpUMeEpe alleTaTHOTO BOJIOKHA. Ayemuayenntonosa Knaccugpurayus 6010KoH.



Wnentupukanus OpraHUYECKUX COCAMHEHUH. [ enemuueckas Cc6A3b  MedcOy — KIACcamu
opeanuyeckux coeourenuu. TUIBI XUMUYECKUX PEaKIUi B OPraHN4eCKOH XUMHUU.

A30Tcoaep:Kalue OpraHnyecKue coeTMHeHusl.

AmuHokucnotel u 6enku. CoctaB U HOMEHKIATypa.Amunsl. Amunocpynna. Anuaun. Ilonyuenue u
Xumuueckue — ceolicmea  aHUAUHMA.  AMHHOKHCIOTHI ~ Kak  aMm(OTepHbIE  OpraHHYECKHUe
coenuHeHus. Mzomepuss u nHomenxnamypa. bunonapnvui uown. IlentuaHast cBsi3b. buonormueckoe
3HaYeHHE O-aMMHOKHUCIOT. OONacTH TPUMEHEHUS aAMUHOKHCIOT.Xumuueckue  C80Ucmed
amunoxuciom. Ilenmuowl. Ilorunenmuowi. [ uyun. benku xak npupoabsie ouonosmMepsl. Cocta
U CTpoeHHE OeJIKOB. XMMHUYECKHE CBONCTBA OENKOB: THUAPOIM3, JeHaTypauus. OOHapykeHue
OClIKOB TpW TOMOIIM KAadeCTBEHHBIX (UIBETHBIX) peakuuid. [IpeBpamieHus O€nIKOB MNUINKA B
opranusme. buonornueckue GyHKIIUN OEIKOB.

Azomcoodepocawue ecemepoyuxnuveckue coeounenus. Ilupuoun. [luppon. [Hupumuoun. Ilypun.
Asomucmole ocHOBaHUAL.

Hyxneunoswvie kucnomol. Hykneomuowi. KomniemenmapHule azomucmoie 0CHO8AHUS.

Xumus u 300poswe uenosexa. Dapmakono2uieckas XUMusl.

Xumusa nonumepos
Ionumepevr. Cmenenv nonumepusayuu. Monomep. Cmpykmypnoe 36eno. Tepmonnacmuunvie
noaumepol. Cmepeopezynspnvie nOAUMEDDI. THonusmunen. Ionunponunen.
THonumempagpmopsmunen. Tepmopeaxmusenvie  nonumepvi.  PenonoghopmanboecuoHvle CMOTbL.
Inacmmaccol. @enonnacmel. Amunonaacmet. Ilenonnacmeot. Ilpupoonwiii kayuyx. Pesuna. D60num.
Cunmemuueckue kayyyku. Cunmemuueckue eonokna. Kanpon. Jlaecan.

JdemoHcTpanmnu.

e (OOpa3ipl OpraHMYECKHUX BEIIECTB U MaTepraioB. MoJienu MOJIeKyll OpraHn4ecKiX BEUIeCTB

e OTHOIIEHHUE AJKAaHOB K KHUCIIOTaM, IIejiouaM, pacTBOpPY MepMaHTaHaTa Kaius U OpOMHOMN
BOJIE.

e Mogenu MoJieKyll TOMOJIOTOB M u3oMepoB. Ilonydyenue aneruneHa kapOUAHBIM CIOCOOOM.
B3anMopeiicTBue ameTwiieHa ¢ pacTBOPOM TIEpMaHTaHaTa Kaiuusi W OpOMHOMW BOJOM.
l'openune anermiena. PasznokeHue kaydyka NpU HarpeBaHUM U HCHBITAaHHE MPOIYKTOB
pasnoxkeHusi. 3HAKOMCTBO ¢ oOpasliaMM KaydykoB. beH30i1 kak pacTBoputenb. ['opeHue
oenzona. OtHomieHue OeH30Jla K OpPOMHOM BOJE M pacTBOpPY IE€pPMaHraHaTa Kayus.
Oxucrienue Toiryosia

e PactBopeHue B areToHe pa3IMYHBIX OpraHuyeckux BemlecTB. OOpaslpl  MOIOIUX H

YHUCTSIIIUX CPECTB.

OO6pas31bl mactTmacce,

JlaGopaTopHble ONBITHI.

N3roTtoBnenune mojeneit MOJIEKyl yriieBOI0POA0OB

O3zHakomIiieHHe ¢ 0Opa3iiaMu MPOaYKTOB HedTenepepaboTKu

Oxucnenune staHona okcuaom meau(IT).

PacTBopeHue rnuneprHa B BoJie U peakius ero ¢ ruapokcugom meau (I1).

XuMUYecKue cBoiicTBa (heHoa

Oxucnenne MeTaHass (3TaHajs ) OKCUJIOM cepedpa.

Oxucnenne Mmetanans (3Tanans) rugpokcugom meau(Il)

PacTBOpUMOCTB JKHPOB, TOKA3aTENBCTBO UX HEMPEAEIBHOTO XapaKTepa, OMBIJICHHE KUPOB.
CpaBHEHHUE CBOWMCTB MbLJIa U CHHTETUYECKIX MOIOIIHNX CPEICTB

0. CBoiicTBa IIOKO3bI KaK allbJeTUI0CIUPTA.

1. BzaumogeiicTBre caxapo3bl C THAPOKCHIOM KaIIbIIHS.

12. TIpuroToBrneHue KpaxMalbHOTO KJeiicTepa | B3aMMOJCHCTBHE C HOJI0M.

13. T'uaponus kpaxmana. O3HaKOMIIEHHE C 00pa3aMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.
14. 1IBeTHbIe peakuu Ha OETKU

RBPpooo~NoOwNPE

IIpakTnuyeckne padoTsl
1.« IlonydyeHue aTHIIEHA U U3yYEHHUE €TO CBONCTBY.



2. «[lomyyeHne yKCyCHON KUCIIOTHI U U3yYCHUE €€ CBOMCTBY.
3. «Permienne sKcrIepMMEHTANIBHBIX 3a/1a4 Ha paclio3HaBaHUE OPraHUYECKUX BEIIECTBY.

4. «Pacro3HaBaHHE I1IJJACTMACC U BOJIOKOHY.

11 kaace (34 4; 14. B Hezielno)

TeopeTrudeckne 0CHOBbI XMMHHU

Crpoenue BemectBa. CoBpeMEHHAst MOJIENIb CTPOEHHUS aToMa. DJIEKTPOHHAsE KOHpUTYypaIus
atroMa. OcHogHoe U 8030)dicOeHHble cocmosHusi amomos. Kiaccudukanus XUMUYECKHX SJIEMEHTOB
(s-, p-, d-anementsi). OCOOCHHOCTH CTPOCHHUS SHEPreTHUYCCKHX YPOBHEH aTomMoB d-31€MEHTOB.
[Tepuonnueckas cucremMa xumuyeckux i3yemeHToB .M. MenneneeBa. PU3MYECKHII CMBICI
[Tepuonnueckoro 3akona /.M. MenneneeBa. IlpuurHbl M 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB
AJIEMEHTOB U UX COCIUHEHHH 10 MepHUoaM U TpyIaM. DJIEKTPOHHAS MPUPOIa XUMUUECKOU CBSI3H.
DNEeKTPOOTPUIIATELHOCTE. BUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAsl, WOHHAs, METaJUTUHYECKas,
BOJIOPOJIHAs) U MEXaHU3Mbl ee oOpazoBanus. Kpucmannuueckue u amopguule gewgecmea. Tunoi
KPUCMALIUYECKUX peuemox (AmomHuas, MONEKYIAPHAs, UOHHAS, Memalludeckas). 3aeucumocms
Qusuueckux ceoticme gewgecmea om muna Kpucmaniuieckou peuwiemxuy. IIpuunHel MHOrooOpasus
BEIIECTB.

XUMHUYECKHE peakiuu. [ OMOTeHHBIC U TeTepoTeHHbIC peakini. CKOPOCTh PEaKkiln, e
3aBUCHUMOCTD OT Pa3INYHBIX (DAKTOPOB: MPUPOIBI PEATUPYIONIUX BEIIECTB, KOHIICHTPAIIUN
pearupyromnmx BEecTB, TEMIIEPATypPhl, TJIOMIAIA PEAKITMOHHON TTOBEPXHOCTH, HATHYHUS
KaranuzaTopa. Posb KaTanu3aTopoB B MPUPOJIC U IPOMBIIIUICHHOM MPOU3BOACTBE. OOpaTuMOCTh
peakiuii. XMMHYECKOe paBHOBECUE U €T0 CMEIIeHHE M0/1 AeMCTBUEM Pa3IMUHbIX (aKTOPOB
(KOHIIEHTpAIl1s peareHTOB WK MPOAYKTOB PEeaKIiy, JaBlIeHHUEe, TeMIlepaTypa) Ui CO3aHus
ONTUMAaJIbHBIX YCIOBUN MPOTEKAHUSI XUMUYECKHUX MIPOLIECCOB. Jucnepcuvle cucmemvl. Ilonsamue o
Konnouoax (3onu, 2eau). Memunnvie pacmeopsi. Peakuiuu B pacTBOpax 3JMeKTPOJIUTOB.pH pacTBopa
KaK MoKa3aTellb KUCIOTHOCTH cpeabl. ['uaponus comneil. 3HaueHne ruipoan3a B OM0IOrHUecKux
oOMeHHBIX nporeccax. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUHU B IPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HENEATEIbHOCTH oprann3mMoB. Heopranuyeckass xumust
Mertamnbl. CriocoOblI ostydeHust MeTayioB. Jlerkue u Tsokénbple MeTabl. JIETKOIUIaBKUE U
TyroriaBkue Metajuibl. Metamndeckue 35eMeHTsl A- u b-rpynn. Meas. [{unk. Tutan. Xpom.
Kenezo. Hukenp. [Inatuna. Crinasel. Jlerupytromue no6asku. YépHeie meTaiusl. [{BeTHBIC
Metauibl. YyryH. Crans. JlerupoBanHnsie cranu. OKCHIbpl U THAPOKCUABI MeTauioB. Hemerassl.
[IpocTeie BemecTBa — HemeTawibl. Yriaepoa. Kpemuuii. Azot. ®ochop. Kucmopon. Cepa. drop.
Xnop. Kucnotusie okcuapl. Kucnopoacoaepsxamue kuciiotel. CepHast KUCI0Ta. A30THAs KUCIIOTA.
Bonopoanbie coequHeHUs HEMETAJUIOB.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB TJIABHBIX U
MOOOYHBIX MOArpYNN (MeIb, KEJe30) U HEMETaIOB: BOJOPOAA, KHUCIOPOJa, TaJOTeHOB, CEpPHI,
azota, (ocdopa, yrieponaa, kpemMHus. Kopposus MeTamioB: BUABI KOPPO3UHU, CIIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UHU. INeKmpoaus pacmeopos u pacniaeos. llpumenenue snexmponusa 6
NPOMBLULTIEHHOCTU.

XuMHUS U KU3Hb

Hayunbsie metonpl mo3HaHusi B xumuu. Mctounmku xumudeckoi uHdopmanmu. [lonck
uHbopMallUd TIO Ha3BaHUAM, HJAEHTU(UKATOpaM, CTPYKTYpHbIM dopmynam. MojaenupoBaHue
XUMHUYECKUX MPOLECCOB W SBICHHUM, XuUMUYecKuu aHaiu3 u CuHme3 Kak METOJbl HAy4HOTO
MTO3HAHUSL.

Xumusa u 310poBbe. JlekapcTBa, (epMeHThI, BUTAMHUHBI, TOPMOHBI, MUHEPAIbHBIE BOJBI.
[IpoGnembl, cBsi3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX MpernapaToB. BpeaHble NPUBBIUKH U
(dakTophpl, paspylialiue 370poBbe (KypeHHe, YIOTpeONeHHe ajKoroJisi, HapKOMaHUs).
ParmonansHoe nutanue. [luwesvie 0ob6asxu. OCHO8bI NUWEBOT XUMULU.

XuMusi B TOBCETHEBHOHM XU3HU. Moromue U ducTsamue cpeacrsa. Cpedcmea 60pbbOul ¢
OBLIMOBLIMU HACEKOMBIMU: penenlenmsl, uHcekmuyuovl. CpeacTBa JUYHON TUTUEHBl M KOCMETHKH.
[IpaBuna OGe3omacHO pabOTHl ¢ €IKHUMH, TOPIOYMMU M TOKCHUYHBIMH BEIIECTBAMH, CPEICTBAMU
OBITOBOM XMMUM.



XuMHST U CENbCKOE XO3SHCTBO. MmUHEpallbHble W opraHudeckue ymoopenus. Cpenacrtsa
3aIUUTHI PACTCHUM.

Xumus U 3HepreTuka. lIpuponHbie HCTOYHUKH YIiieBOAOPOAOB. [IpUpOIHBIN U MOMYTHBIN
He(TAHOU ra3bl, X cocTaB M ucnoib3oBanue. CoctaB Hetu U ee nepepadoTka. HedrenmpoyKThI.
OxrtanoBoe umcino Oen3mHa. OxpaHa OKpyXaromed cpeasl Inpu  HedrenepepaboTke H
TPaHCIOPTUPOBKE HEPTEIPOAYKTOB. AJIbTEPHATUBHbBIE HICTOUHUKU SHEPTUH.

Xumusa B crpourtenbcrBe. Llement. beron.llonbop onTtuManmbHBIX —CTPOUTEIBHBIX
MaTepHUaJIOB B MPAKTUYECKOM JEATEIHHOCTH YEJIOBEKA.

Xumus u 3Kojorusi. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOUIEH cpeabl U €ro MOCJEICTBUS.
Oxpana rugpocdepsl, T04BbI, aTMochepsl, GIops! 1 PayHbI OT XUMHUECKOTO 3arps3HEHHUS.
JdemoHcTpanmnu.

Moen HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX U METANIMYECKUX KPUCTAJUIMYECKUX PEIIETOK.

Monenu MoJIeKy1 U30MEPOB U TOMOJIOTOB

PaznuuHble TUIIBI XUMUYECKUX PEAKIUil, BUACOOTIBITHI [0 OPraHUYEeCKOW XUMHUH.

OO6pa3ipl METAIIOB U UX COSMHEHUH, CIIJIaBOB.

B3anmonenicTBre METAIIIOB ¢ KUCIOPOJOM, KUCIIOTAMH, BOJIOM.

JlokazaTenbcTBO aM(pOTEPHOCTH ATIOMHUHMS U €r0 THJIPOKCHIA.

BzaumopneiictBue Menum M kenesa € KUCIOPOJOM; B3aMMOJEHCTBHE MEOU U jKele3a C

KHCTIOTaMH (CepHasi, COJIsTHAas).

[Tonyuenue runpoxcunoB meau (1) u xpoma (L), okcuna menu.

B3anmonencTBre OKCHIOB U THIPOKCHJIOB METAIUIOB C KHUCJIOTAMM.

Jloka3zatenbcTBo amboTepHOCcTH coenquHeHuit xpoma(1ll)

OO6pa3iel HEMETAIOB.

Mojenu KpuCTaIIIMYECKUX PEeIETOK ajiMasa 1 rpadura.

Ilonydyenne ammuaka M XJIOPOBOAOPOJA, PAcTBOPEHHE HX B BOJAE, A0KA3aTEIbCTBO

KHCIJIOTHO-OCHOBHBIX CBOWCTB 9THX BELIECTB.

e (kHMraHue yrig U Cepbl B KUCJIOPOJE, OINPEACICHHE XHMHYECKUX CBOWMCTB IPOAYKTOB
cropanusi. B3amMojnelcTBue C  MeEAbI0  KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCIIOTHI,
KOHIICHTPUPOBAHHON U pa30aBiIeHHON a30THON KUCIIOTBHI.

e OO0pa31pl CpeAcTB OBITOBOM XMMHMM, HHCTPYKLMH 110 UX IPUMEHEHHUIO.

JlaGopaTopHble ONBITHI.

N3ydeHne BIUSHUSA Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYCCKUX PEAKIIHH
OnpefelieHne PeakIMK CPeibl YHUBEPCATLHBIM HHIUKATOPOM.

3. T'mpponm3s coneid.

N

IIpakTHyeckue padoTbl

[IpuroToBreHue pacTBOPOB C 3alaHHOI MOJISIPHOM KOHIIEHTpALIUEH».
Pemenue sxcriepuMeHTANBHBIX 33724 M0 TeMe «MeTabh)

3. Pemienue sxcnepuMeHTaIbHBIX  3a/a4 o Teme «HemeTanib

.

HanpasieHusi NPOCKTHOM NeATEJbHOCTH 00y4al0OLINXCH:

Hamnpasienus npoexTHon Cpox Ha3BaHue npoexra
NEeATEbHOCTH peanusanuu
00 yYaroIHXCs 10 xnacc 11 xmacc
1.TBopueckoe CEHTAOpb XuMHs BOKPYT Hac XuMHus JI1€TOM
2. UccnenoBarenbckoe SITHBaphb Hccnenosanue cHera | MccnenoBanue BobI U3
KpaHa
arnpelb Hccnenosanue HccenenoBanue BOIbI U3
MIOYBBI peku
3. IlpakTuko- HOSIOpb- N3yuenue YT0 cKpbIBAET




OpPUEHTHUPOBAHHOE

neKaopb

XMUMHUYECKUX
BELIECTB B OBITY

yIakoBKa
IPOIYKTOB?

4. npopmarioHHoe MapT Y4éHble XUMUKHU AKTyaJIbHbIE OTKPBITHS
XUMHH.
5. Urposoe arpesb-Mait 3aHumarenpHas N3 yero cnenanbl
XUMUS UTPYLIKU?
6.CouunanbHoe Mmai Yrunuzanus KoMy HyxHa
IIOJIMMEPOB XUMHUSL?

HpOCKTHpOBaHI/Ie COACPIKaHUA:

KonmuectBo wacos
Ne i/ Paznensl, TeMbl ABTOpCKas PabGouas
mporpaMmMa mporpaMma
10 xmacc
Teopuss XMMHYECKOTO CTPOCHUS  OPraHUYECKHX
1. |coenunenuii. [Ipupona xumMuyeckux cBs3eit 3 4
2. YT1eBo10PO/IbI 9 10
3. Kucnopoaconepskaiue opraHu4ecKue COSTMHEHUS 11 11
4, A3oTcoIepKaIIe OpraHundeCcKue CoOeqMHEHUS 5 5
5. | XuMus noJMMEpOB 6 4
Hroro B 10 knacce: 34 34
11 kiaacc
1. |TloBTOpenue kypca xumuu 10 xmacca 1 1
2. |TeopeTnyecKkne OCHOBBI XUMHH 19 19
3. |Heopranuyeckasi XuMust 11 11
Hroro B 11 knacce: 34 34

1.0nucanue yueﬁuo-memoduuecxozo U mamepualbHo-mexHu1ecKozo obecneuenus

nepeune 1.3.5.3.4.1)

06pa3oeamenbuozo npovyecca

Ocnognaa numepamypa
1. Tapa H.H. Ilporpammsl o0mieoOpa3oBateibHbIX yupexaeHuil. Xumus. 8-9 kmaccsl. 10-11
knaccsl — M.: [Ipoceenienue», 2014
2. Tapa H.H. Xumus: ypoku B 10 xi1.: nocobue s yuutens. — M.: I[Ipocsemenue, 2008. — 11 c.

3. Pymsutuc T.E., ®enpaman @O.I.Xumwus. Opranudeckas xumus. 10 kmacc. YyeOHUK s
oOmeoOpa3oBarenbHbIX yupexaeHuit.- M.: IIpocemenue, 2009.- 192 c. (Homep B (enepaibHOM

Jlononnumenvuas tumepamypa
1. T'apkyma H. C. KapTbl - MHCTpYKUMH Ui NMPAKTUUYECKUX 3aHATHI MO XUMHUM: METOJIUYECKOE
noco6ue ams yqanuxes 8-11 xkmaccoB. — Ct. Ockon.: UTTK «KBampaty, 2004

2. Jopoubkun B.H. Xwumwusa. Kapmausblii cnpaBounuk.9-11 xmaccel: y4eOHO-METOANYECKOE
nocobue/B.H. lopouskun, A.I'. bepexnas, T.B. Caxuesa, B.A.®eBpanésa. — Poctos u//1: Jlernos,
2013.- 336 c. — (T'oroBumMmcs k EI'D).




3. Kaepuna A.A. EID 2010 Xumusa  DegepanbHblii  0aHK  SK3aMEHAIIMOHHBIX
matepuanon/AB.coct.A.A.Kasepuna, F0.U.Mensenes,/1.}O./lo6potun. — M.: Dxcmo, 2010

4. Kopomenko A.A.Camoe MoJHOE M3aHHE TUIOBBIX BApUAHTOB peaibHbIX 3amanuil EI'3:2009.
Xumus /aBT-coct.A.A.Kopomenko,M.I".Cuactuna - M.: ACT:Actpens,2009

5. Papenxuit A.M., I'opmikxosa B.I1., Kpyrnukosa JI.H. Jlunakrnueckuii matepuan no XUMHH JUIsS

10 kmaccoB: mocobue ans yaurens. — M.: [Ipocsemenue, 2008. — 79 c.

6. TperpsixoB 1O.JI. m gp. Xumus. CnpaBounble Mmarepuanbl. Kaura mis ydamumxcs. M.:
IIpocseuienue, 1993

7. Xomuenko WN.I'. COOpHUK 3a1ay W ynpakHEHUW Juisd cpenHed mkoisel. — M.: «M3natenbcTtBo
Hosag Bonnay, 2017

MULTIMEDIA - noanep:xka npeamera

Bupryanbnas mkona Kupumna u Medpoausa. Ypoku xumun. 10-11 xinaccel. — M.: OOO «Kupun u
Medonuii», 2008

Humepnem-pecypcol
1.http://www.school-collection.edu.ru
2.http://fcior.edu.ru
3.http://window.edu.ru
4.http://lwww.school.edu.ru

5 .http://www.openclass.ru

6. http://www.fipi.ru/view

OobopynoBanue
1.HaGop xuMHYeCKHX peaKTHBOB

v' Xnopup 6apus v' THIPOKCH] alFOMHHUS
v" Hurpar cepedpa v Oxcun memu (11
P peop
v Jluxpomar aMMOHUS v' OKcuj aIfOMUHHS
v' ConsHas KMCJIOTa v" Okcup xenesa (I11)
v CepHas KUCI0TA v" OKcuj MarHus
v' A30THas KHCJIOoTa v" Okcuj IMHKA
v' AMMOHUI POJAHUCTBIN v' Tinuuepun
v’ T'excaumanodeppar( Il ) xanus v" Oxcun mapranua (11)
v’ Tekcauuanogpeppar( Il kamus “; EHTpaT ATFOMUHIA
v' MypaBbuHas KUCI0Ta v HHTp aT Hatpus
v' VKcycHas Kuciora v HEIg ZI Z;JE?HHH
v' Kanbumit
v Har Eﬁ v Hutpar Kanbuus
v HHTEIﬁ v' 1luHK (rpaHysisl)
v Cepa v AnmroMuHHH (TpaHyJibl)
v C poe roprouee ¥ Keneso
v KZX60Han KaJIbLUs ¥ OprodoChar narpus
v p v Tuapooprodocdar HaTpust
Kap6onat menu (1) v Cymstar xamus
v K
v K:p 22§:§ E:;EI;H v Tuapocynbdar xenesa (1)
v P v CynbdaTKanbims
# I'uapoxapOoHAT HaTpHS v Cynpdar ammomus
Kap6 Oapus
v APYOHAT Jap v Cynbdat mapranma (I1)
I'uapoxapOoHAT KaIUs v Cynsdar natpus
v eTaT HaTPHUs
v é;EHOH (I)TaHIZI/IH v Cynbdar amroMuHuUs
v o o v’ Cymbdat memu (I1)
MeTHII0BBIIT OpaHKEBbIit v Cymb(ar varmus
v I
v C:irocfi v Cynbpar xenesa (1)
v o fosa v Tuzapocynbdar HaTpHs
v Kpaxvan v Xnopun memu (11)
v
v T'mppoxcun memu (11) XIOPHA AMIOMHUHUS


http://fcior.edu.ru/
http://window.edu.ru/
http://www.openclass.ru/
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Xnopuna HaTpus v’ XJopux aMMOHHsE

Xumopup xeneza  (111) v Xiopuj Kanus
XJopu MarHus v Cynbdur Hatpus
Xnopun mapranna (I1) v Cynbdar xenesa(ll)

Cepus Tadaun

Crpoenue aToma yriiepoaa
CrpoeHue MoJIeKyJibl METaHa
CtpoeHue MOJIEKYIIbl 3TUJICHA
benzon
OtaH u OyraH
Anerunen
[IpocTpancTBeHHas uzoMepus OyTuieHa
CrnupThl ¥ aJIbJIETUBI
[leperonka HedTH
CrpykTypa MOJIEeKybl Oenka
[IpaBuna paboTsl B XUMHUYECKOH J1JabopaTopuu
OcHoBHbI€ TPUEMBI paOOTHI B XUMHUUECKOH J1ab0opaTopuu
OO6paieHne ¢ pa3TUYHBIMH BEIIECTBAMU
HazBanme KHCIOT U coyei
THUIBI KPUCTAINTNYECKHUX PEIIETOK
CoOoTHOILIEHHE MEXTY BUJAMU XUMUYECKOU CBSI3H. XUMHUYECKas CBSA3b
PacTBOpuMOCTH coJieid, KUCIOT U OCHOBAHUI B BOJE
['eneTnueckas cBsI3b MEXKY KJIACCAMU COETUHEHUI
HonHas cBs3b
KoBaneHntHas cBs3b
PacnpocTpaneHnne aToMOB 3JIEMEHTOB B PUPO/IE
ATOMHBIE PaJNYChI JJIEMEHTOB 1-4 Ieprno0B
[Tepuonnueckas cucrteMa xuMudeckux aiemeHToB .M. Menneneesa
DJIEKTPOOTPUIIATETLHOCTh XUMHUYECKUX AJIEMEHTOB
DJIEKTPOJIN3 B METAJUTYPT U
['maposin3 BOJHBIX pacTBOPOB COJICH
Psa nanpskeHuil MeTanioB
OO6pazoBaHue BOJOPOJHON CBSI3U
Op KOJJIEKIUIA
AmomMuHunit
MeTannsl U CILJIaBBI
MuHepalibl U TOPHBIE MOPOJIbI
Ilone3Hple HCKOTIaeMBbIE
YyryH u cranb
H3BecTHsAKH
KameHnHblil yroip u HOpOAYKTBI €ro
nepepaboTKu
HedTts u BaxHeilne NpOIyKTHl ee
nepepaboTKu
IImacTmacchl
Topd u npoaykThl ero nepepaboTKu
Bunp! Toriusa
[I€nk NCKYCCTBEHHBIN
Kayuyx
BricokoMosiekynsipHbIe BEIIECTBA
IImacTmaccher



4. KoMIIeKT XHMH4Y€eCKOro J1a0opaTopHOro o00pya0BaHUA
HarpeBarenbHbie prOOpsI (CIUPTOBKN)

Jlocka Ui CyILKHU IIOCY/IbI

HaGop mocyiel 1 mpuHaIIEKHOCTEH U IEeMOHCTPALIMOHHBIX OIBITOB
Cronuk noabEMHBIN

TaTuB A AEMOHCTPALIMOHHBIX TPOOUPOK

[[ITaTuB METATIMYECKUI

Ammapar (ipubop) 1S TIOTY9ICHUS Ta30B

[Ipobupku

KonOsr

HabGop TpyOOK CTEKIISTHHBIX

TaTuBe! 111 TPOOUPOK

[urmie! TUTENBHBIS

JloxeuKu jKeNe3HbIe I CKUTAHUS

MeH3ypku

Kpucrannuzaropst

Yamku dapdopoBbie ¢ TECTUKOM

CrakaHbl XUMHYECKHE

Boponkn

AN N N N N Y N e N N U N N NN

TemaTuyeckoe IMJIAHNPOBAHUE C ONpeEIAEJEeHHMEM OCHOBHBLIX BHIOB YV4eOHOI
MeATeILHOCTH

Tembl, Bxoasimue B OcHoBHOE coep:KaHue XapakTepucTHKA OCHOBHBIX BU/I0B
AAaHHBIN pa3aen 1o TeMam AeATeJHLHOCTH Y4eHUKA (HA YPOBHe
Y4eOHBbIX J1eiiCTBHI)

10 xkaace

Teopusi XHMHYECKOT0 CTPOCHHUS OPraHnYecKux coeaunennii. [Ipupona xumuyeckux cpszeii. (4 u)

Opranuueckue BemiectBa. | 1.Ilpeamer opranndeckoit xumuu. | OOBIACHATBH, HIOYEMY OPraHUYECKYIO
[losiBnenne u  pasButHe | Teopus XMMUYECKOTO CTPOEHUS XMMHUIO BBIICIIUIIN B OT/ENbHBINA pa3zen
OpraHM4ecKOl XHMMHUHU KakK | OpraHUYeCKUX BEIIECTB. xumuu.IlepedncnsaTe OCHOBHbIE

HayKH. Xumnueckoe | 2.OCHOBHbIE M0JIOKEHUS TEOPUH | MPEANOCHUIKM BOZHUKHOBEHUS TEOPUU
CTPOGHHE  KaK  HOPSJOK | XUMHUYECKOTO CTPOEHUS XUMHYECKOTo cTpoeHus.Paznnyare Tpu
COEJIMHEHUs aTOMOB B | OPraHUYECKUX COCTMHEHUN OCHOBHBIX THIIa YIJIEPOJHOIO CKeJeTa:
MoJieKyJae — corjmacHo — ux | A.M. byrieposga. pa3BETBIIEHHBIN, HEPA3BETBICHHBIN U
BaJICHTHOCTH. Ocnognble | 3. CocTOsIHUE 3JIEKTPOHOB B UKIMYeckuil. OnpenensaTb Haluuue
MIOJIOKEHUS TEOPHH | aTOMe. DIIEKTPOHHAsI IPUPOIa aTOMOB yIJIepoJia, BOAOPO/A U XJlopa B
XUMHYECKOTO CTPOEHUS | XUMHUECKUX CBSA3EH B OpraHnYeckux BelecTax.Pa3nuyarey
OpPraHMYeCKUX COEJUHEHUHN | OPraHMYECKUX COECUHEHUSX. HOHATUS «AJIEKTPOHHAst 000JI0UKa» U
AM. byrneposa.Yrnepoansl | 4. Knaccugukanus coenHeHUN «QJIEKTpOHHAas opouTasby. M300paxaTh
H  cKeleT  OpraHMYecKOW | OpraHUYecKux. ANIEKTPOHHBIE KOH(UTYypaIu
MOJIEKYJIBI. Kparnocts | lemoncTpanuu. O6pasist aTOMOBJJIEMEHTOB 1-r0o 1 2-r0
XUMUYECKOH CBSI3U. | OPraHMYECKUX BEILECTB U HEPUOJIOB C TOMOIIBIO SJIEKTPOHHBIX U
3aBHCHMOCTD CBOMCTB | MaTrepuaioB. Moaean MoJIeKyI rpau4ecKux MEeKTPOHHBIX

BEIIECTB OT XMMHUYECKOTO | OPraHUYECKUX BEIIECTB bopMyn.OOBACHATh MEXaHU3M
CTPOCHUS MOJIEKY. o0pa3oBaHus U1 0COOEHHOCTH G- U T~
WN3zomepuss U H30MEpHI. cBsizelt. OnpenenaTs NpUHAIIeKHOCTh
[Tonsitue o pyHKIMOHATBEHON OpPraHNYeCcKOTo BEIIECTBA K TOMY MU
rpymnme. [TpuHIMTIBI MHOMY KJIacCy Mo CTPYKTYpPHOH
KIaccuUKaIuu dbopmyne




OPraHUYEeCKUX COCIMHEHUM.
Cucremaruueckas

MEXKIYHApOHAs

HOMEHKJIaTypa W TMPUHIIUIIBI
oOpa3oBaHus Ha3BaHUU
OPraHUYeCKUX COCIMHEHUM.
Mecrto u 3HA4YCHUE
OpPraHM4YeCKOM  XHUMHUH B
CHUCTEME E€CTECTBEHHBIX HAYK.

2. Yraesoaopoabi (10 u)

2.1. [IpenenbHbBIE YIIEBOAOPO

bl — aJIKaHbI (2 4)

[IpenenbHbIe yriaeBOaOPOABI
(ankanbl). Bo3Oyxxnénnoe
COCTOSIHUE aToMa YIjepoja.
I'uOpuan3anust aTOMHBIX
opOutaneit. 'omosoru.
I'omonornyeckast pa3HOCTb.
['omonornueckut ps.
MexnyHapoaHas
HOMEHKJIaTypa OPTaHUYECKHUX
BeniecTB. M3oMepust
YTIEPOTHOTO

ckersera. Peaknuu 3amenienus
(ramoreHupoBaHue),
JeTUPUPOBAHHUS,
M30MEpH3aIUH AJTKaHOB.
[lenHbie peakuuu.
CBOOOIHBIE paIUKAIIBI.
l"anorenonpon3BoaHbIC

5. DIeKTpOHHOE U
MMPOCTPAHCTBEHHOE CTPOCHHUE
ankKaHoB. [ oMosI0rM U U30MephI
AJIKaHOB.

6. Meran — npocrennmmi
MPEACTaBUTENh ATKAHOB.
Jdemoncrpaunu. OTHOLIEHHE
QJKAaHOB K KHCJIOTaM, IIeI0Yam
pacTBOpy MepMaHTaHaTa Kajaus U
OpOMHOM BOJIE.

JlaGopaTopHbIi ONBIT.
H3rotoBienue Moienen MOJIeKyn
yIJI€BOI0POJIOB

aJIKaHOB

OOBSACHATH MPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKY aJIKaHOB Ha OCHOBE
NpEJICTaBICHUH O rUOpUAN3aIU
opOuranei atoma
yriepoja.3roraBnmuBaTs MOJEIHN
MOJIEKYJI aJIKaHOB,
PYKOBOJICTBYSAChTEOpUENH XUMHUYECKOTO
CTPOEHUS OPraHUYECKUX

BenrecTs. OT/INYaThL TOMOJIOTH OT
nzomepoB.HazbIBaTh ajikaHbl MO
MEXKIYHAPOJHON HOMEHKIIATYpeE.
CocTaBisaTh ypaBHEHUS XUMHUECKUX
peaKkuii, XxapakTepHU3yIOIINX
XMMHYECKHE CBOMCTBA METaHa U
eroromosioros. Pemiars pacuérHeie
3aJ]a4i Ha BBIBOJ (DOPMYJIBI
OpraHNYecKOro BellecTBa

2.2. HenpezaenbHbIE YriIeBOI0D

O 1bI (aJ'IKeHBI, aAJIKaAUECHBbI U a.]'IKI/IHI)I)

(44)

Kpathsie cBs3u.
Henpenenbueie
yIIA€BOAOPOIbI. AJIKEHBI. SP -
I'uGpunuzanus. Otexn
(aTHIICH).
N3omepusinonosxeHus
JIBOMHOI
csi3u.IIpocTpancTBeHHAS
nuzomepusi(crepeo-
nzomepusi).Peakumu
MIPUCOCTMHEHHS
(ruapupoBaHue,
raJIoreHUPOBaHUE,
TUpaTaIus ),0KUCICHUS U
MOJIMMEPHU3AIIUH AIKEHOB.
BricokomonekymsipHbie

7. HetipenenpHbIE yTiI€BOJAOPOIBI.
AJIKEHBI: CTPOCHHUE MOJIEKYII,
TOMOJIOTHS M1 U30MEpHs.

8. Ilpakxmuuecxas paboma 1
«ITonmyueHue 3TusIeHa U OIBITHI C
HUM.

9. AnkagueHsl.

10. AieTMieH ¥ ero roMoJIOTH.
demoncrpauunu. Monenu
MOJIEKYJ TOMOJIOTOB U U30MEPOB.
[Tonyyenue aneruneHa
KapOUJIHBIM CITIOCOOOM.
BzaumogelicTBue amneTuiieHa ¢
pacTBOpPOM MEepMaHraHaTa Kalus
u 6poMHoIi Bosioii. 'opeHue
aneruieHa. Paznoxxenue kayuyka

COCAMHCHUS. KauectBeHHEIC

IIpHU HarpCBaHMu U UCTILITAHUC

OOBACHATH MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbl ATUIICHA Ha
OCHOBE TPEJICTABIICHUHN O
rUOpHUINU3aIuY aTOMHBIX OpOUTAICH
yraepoaa.300paxkaTeCTpyKTypHBIE()O
PMYJIBIaJIKEHOBUUX U30MEPOB,
HA3bIBATh AJIKEHBI 10 MEXTYHAPOIHOMN
HOMEHKJIAType, COCTaBIATh (POPMYJIbI
aJIKEHOB 110 UX Ha3BaHUSM.
CocTaBisaTh YpaBHEHUS XUMHUECKUX
peaxIuii, XxapaKTepu3yIoInX
XMMHUYECKHE CBOICTBA aJIKEHOB.
ITonmyuats 3THIIeH. JlOKa3bIBaTh
HENPEeEIbHBIN XapakTep dTHIICHA C
MOMOIIBI0 KAYECTBEHHON pPeaKIiy Ha
KpaTHbIe CBs3U. COCTaBIATh YpaBHEHUS
XUMHYECKUX PeaKIInid,




peakuuu Ha JBOVHYIO

CBS3b. AJIKQJIUEHBI (JIMCHOBbBIC
yriaeBoaoposl). JuBrunun
(byramuen-1,3). Uzomnpen (2-
metwiOyranuen-1,3).
CornpsikE€HHBIE TBOMHbBIC
cBs3u. Peakuun
MIPUCOETUHEHUS
(ramoreHupoBaHus) U
MOJIMMEPHU3aLUU
aJIKa/IneHOB. AlIeTUIIEH
(atuH). MexkiaccoBast
nu3oMepHus. Sp-
I'uOpunn3anusdIeKTPOHHBIX
opOutaneit. Peakunu
MPUCOETUHEHMS], OKUCIICHUS
Y NIOJIMMEPU3AIIH AJIKHHOB

HPOJIYKTOB Pa3ioKeHHS.
3HaKOMCTBO ¢ 0Opa3amu
Kay4yKOB

XapaKTEPU3YIOLUX HEIPEIEIbHbII
xapakTep ankaaueHoB. OObICHATH SP-
rUOpUAN3ALUIO U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbI allETHIICHA,
Ha3bIBaTh TOMOJIOTH alleTUJIEHA T10
MEKyHapOAHOW HOMEHKIIAType,
COCTaBJIATh YPAaBHEHHUsI PEAKIIUH,
XaAPAKTCPUIYIOIIUX XUMHUYCCKHC
CBOMCTBA alleTWIICHA

2.3. ApeHsl (apoMaTH4ecKre YriIeBoI0poibl) (2 1)

ApeHsbl (apomMaTHUECKue
yraeBoaoposl). benzou.
benzonbHOE KOIBIO. TONTyOI.
N3omepus

3amecTtuTenei. Peakunun
3aMeleHus
(rasmmoreHnpoBaHKE,
HUTPOBAHUE), OKUCICHUS U
MIPUCOETMHEHHS] apEHOB.
Ilecturmael. I'eneTuueckas
CBSI3b APEHOB C IPYTUMHU
YTI€BOAOPOIaMU

11. ben3os u €ro roMOJIOTH.
CBoiicTBa OeH301a U €ro
TOMOJIOTOB.

12. Tonyon. Hzomepus
3amecmumerell.
JdemoncTpaumnu. beH3on kak

pactBoputenb. ['opeHne OeH3oa.

OTtHomeHue 6eH30J1a K OpOMHOM
BOJIC ¥ paCTBOPY ITEpMaHTaHaTa
kanust. OKHUCIIEHUE TOJTyoJ1a

OOBSACHATD IEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI O€H30171a.

N3o0paxaTs CTpyKTypHYIO (opMyITy
OeH301a IBYMS CIIOCOOaMMU.
OOBACHATD, KaK CBOMCTBA OEH301a
00YCJIOBJICHBI CTPOCHHEM €TO
MOJIEKYJIBI.

CocCTaBiATh YpaBHEHUS PEAKIU,
XapaKTEePU3YIOMINX XUMUYECKUE
CBOIcTBa O€H301a U ero TOMOJIOTOB

2.4. [IpupogHbie ICTOYHUKH | ITepepadboTKa yriieBo10poI0B (2 )

[Ipuponansrii ra3. Heds.
[TonyrHbIe HE(TAHBIE Ta3bl.
Kamennslit yross.
[Teperonka HedTH.
Pextuduxanumonnas
KonoHHa. ben3un. JIurpoun.
Kepocun. Kpekunr
HeprenpoaykroB. [Tuponus

13. IlpupoaHbIC HCTOYHUKHU
yrieBoopooB. [lepepaboTka
HeTH.

14. KonTpoabHasi padora 1 no
teMaM «Teopusi XHMHUYECKOTO
CTPOCHHUS OPTaHUYECKUX

COCTMHCHUI», «YTIEBOIOPOIBD».

JlaGopaTopHBIi ONBIT.
OszHakomIieHHe ¢ 0Opa3laMu
IPOIYKTOB HedTenepepaboTku

XapakTepHu30BaTh COCTAB IMIPUPOTHOTO
ra3a ¥ MOIMyTHBIX He()TIHBIX Ta30B.
XapakTepu30BaTh CIIOCOOBI
nepepabotku HedTu. OOBACHATH
oTiuure OeH3WHA MPSIMOH MTePErOHKU
OTKPEKUHT-0CH3HHA.

3. Kucaopoacoaep:xammue oprannyeckue coeguenus (11 1)

3.1. Criuptel 1 peHonsl (3 u)

Kucnopoacoaepxarime
OpPraHUYeCKUe COCAMHCHHS.
OHOATOMHBIE MPEICIIbHBIC
cupThl. DYHKIMOHATBHAS

15. OnHoaTOMHBIE NpEAETIbHBIE
CIHPTHI.

[omy4yeHnue, XumMuuecKue
CBOICTBA M MPUMEHEHHE

N306paxaTs 0011yI0 hopMyiTy
OJIHOATOMHBIX MPEIeNbHbIX
cnupToB.OOBACHATH 0Opa3oBaHUe
BOJIOPOJIHOM CBSI3U U €€ BIIMSIHUE HA




rpymnmna cuupToB. MeTaHon
(METUNOBBIN CIIUPT). DTAHOI
(3TUJIOBBIN CIIUPT).
IlepBHUYHBII, BTOPUYHBINA U

TPETUYHBIA aTOMBI yriepoaa.

Bonopoanas cBs3b.
CrninpToBoe OpoKeHueE.
®epmenTsl. BorgopoaHsie
CBS3U.
Anxorosm3m.MHoroatomMHsIe
CHUPTHI. DTUIICHTJIUKOJIb.
I'muuepun. KauectBenHas
peakuys Ha MHOTOATOMHBIE
cnupThl. DEHOBL.
ApomaTH4ecKue CIupThlI.
KauectBennas peakuus Ha
dbenon

OJTHOATOMHBIX TIPEIEIbHBIX
CIHPTOB.

16. MHOroaTtoMHbI€ CIIUPTHI.

17. ®enonbl M apoMaTUYECKUE
CIHPTBHI.

JlaGopaTopHble ONBITHI.
OxucieHue 3TaHoJ1a OKCUIOM
meau(Il). PactBopenue
TJIMIEPUHA B BOJIC U PEAKIIHS €T0
¢ ruapokcugom meau(IT).
XuMHYEeCKUe CBOMCTBA (heHoIIa

duznuecKkue CBOMCTBa
cnupToB.COCTaBISITh CTPYKTYpPHBIE
(bopMyIBI CIUPTOB M KX U30MEPOB,
Ha3bIBaTh CIUPTHI 110 MEKYHAPOHOU
HOoMeHKJIaType.OObSICHATH
3aBUCHMOCTb CBOWCTB CIIMPTOB OT
Han4us QyHKIMOHATBHON TPYMIIbI(-
OH).CocTtaBnsTh ypaBHEHHUS] peakLui,
XapaKTEepPU3YIOIINXCBONCTBA CIIUPTOB U
UX IPpUMEHEHUE. XapaKTEepU30BaTh
¢uznoIoruuecKoe 1eNCcTBUE METaHOIa
naTaHosa.CocTaBisATh YpaBHEHUS
peaKUunii, XapaKTEPU3YIOIINX CBOMCTBA
MHOTOQTOMHBIX CIIMPTOB, U IPOBOAUTH
KayeCTBEHHYIO PEAKIUIO Ha
MHOTOATOMHBIE CIIUPTHL. OOBIACHITH
3aBHCHUMOCTb CBOMCTB (peHOMa OT
CTPOEHUS €ro MOJIEKYbl, B3aUMHOE
BJIUSTHUE aTOMOB B MOJIEKYJIE Ha
npumepe ¢enosa. CocTaBIsITh
YPaBHEHUS PEAKIINA,
XapaKTEePU3YIOIINX XUMUYECKUE
CBOMCTBa (eHoJIa

3.2. Anpnerujipl, KETOHBI M KapOOHOBBIE KUCIIOTHI (3 )

Kapb6onusbHbie cOeTMHEHMS.
KapOGonunpHas rpynmna.
AnpsieruiHas rpymnma.
Anpnernapl. KeToHBI.
Peakuuu oxucnenus u
MIPUCOETMHEHUS aJIbJCTUIOB.
KauecTBeHHbIE peakiuy Ha
anpneruisl. KapoboHoseie
kucnotel. KapOokcuibHas
rpynna (kapOokcorpyrma).
OAHOOCHOBHEBIE TpeiebHBIC
KapOOHOBBIC

KUCTIOTHL. MypaBbHHAs
KHUCTIOTA. YKCYCHAsl KHCIIOTA.
Aneratsl

18. KapOoHMIIbHBIE COCTUHEHUS
— albAETUbI U KETOHBL.
CBolicTBa U IPUMEHEHUE
aJbIETUIOB.

19. Kap6oHOBBIEC KHCIIOTHI.
XuMHUYecKre CBOMCTBA U
MPUMEHEHHE OTHOOCHOBHBIX

IMPEACIbHBIX Kap6OHOBI)IX KHCJIOT.

20. IIpaxmuueckas paboma 2
«ITonyyenue u cBoMCTBa
KapOOHOBBIX KHUCIOT.
Jdemoncrpanun. PactBopenue B
alleTOHE PA3IMYHBIX
OpPraHMYECKUX BEIECTB.
JlaGopaTopHbIe ONbITHI.
Oxucrnenue MeTaHais (dTaHals)
okcuaoM cepebpa(l). Oxucnenue
MeTaHans (ITaHamus)
ruapokcuaoM meau (I1)

CocTaBasaTb GOpMyIIbl H30MEPOB U
TOMOJIOTOB aJIbJAETH/I0B U HAa3bIBaTh UX
10 MEKIyHapOJIHOW HOMEHKIIATYpE.
OOBACHATH 3aBUCUMOCTh CBOMCTB
aJbJICTUIOB OT CTPOCHUS UX
GbyHKIIMOHAIBHOM Tpymbl. [IpoBOAUTH
KayeCTBEHHbBIE PEAKIIMH Ha aJIbJICTH/IbI.
CocCTaBiATh YpaBHEHUS PEaAKIU,
XapaKTepU3YIOIINX CBOMCTBA
anberu10B.CocTaBisTh GOPMYIbI
M30MEPOB U TOMOJIOTOB KapOOHOBBIX
KUCJIOT U Ha3bIBaTh UX 1O
MEXIyHApOAHONH HOMEHKIIAType.
OOBACHATH 3aBUCUMOCTh CBOMCTB
KapOOHOBBIX KUCJIOT OT HAIUYUS
dbynkumnonanpHoi rpymnmsl (-COOH).
CocCTaBisITh ypaBHEHUS PEAKIINM,
XapaKTEepHU3YIOUIMX CBOICTBA
KapOoHOBBIX KuCHOT.Ilomy4ats
YKCYCHYIO KHCIIOTY U JOKa3bIBaTh, YTO
3TO BEIIECTBO OTHOCUTCS K KIIACCy
KUCIOT. OT/IMYaTh MypaBbUHYIO
KHCJIOTY OT YKCYCHOM C IIOMOIIIBIO
XUMUYECKUX PEaKIUM.

3.3. Cnoxwuble 3¢upsl. Kupsl (2 u)




Cnoxusle 3¢upsl. Peakius
srepucukanuu. [llenounou
TUIPOJIU3 CIIOKHOTO dpupa
(ombuieHHE). JKUpBL.
CuHTeTHYECKHE MOIOLINE
CpexacTBa.

21. Cnosxxusie 3UPHI.

22. XKupsl. Moromue cpencraa.
Jdemoncrpanun. O0pasisl
MOIOIIMX M YUCTSIIMX CPEJCTB.
JlaGopaTopHbIe ONBITHI.
PactBOopuMOCTB %UpPOB,
JI0Ka3aTeNbCTBO MX
HEIPE/IENbHOIO XapakTepa,
oMbLIeHHE KUPOB. CpaBHEHHE
CBOMCTB MblLJIa U CHHTETUUYECKUX
MOIOIUX CPEACTB

CocTaBiiaTh ypaBHEHUS PEAKLUIl
srepudukanuu. OObICHATH
OMOJIOTUYECKYIO POJIb )KUPOB.
CobumoiaTh ipaBmiia 6€30MacHOTO
oOpaleHus co cpecTBaMH OBITOBOM
XUMHU

3.4. YrneBons! (3 u)

YrneBoasl. MoHOCaxapubl.
I'mroko3a.
®pykTo3a.Onurocaxapumpl.
Hucaxapuael. Caxaposa.
[Tomucaxapuasl. Kpaxman.
I'mukoren. Peakimnsa
MOJIMKOHICHCALIUH.
KauectBenHnas peakuus Ha
kpaxmai. Llemtromno3sa.
Anerunmemnmonosa. Kinaccud
MKalys BOJIOKOH

23. YrneBojpl. [1r0K03a.
Onurocaxapusl. Caxapo3a.
24. Tlonmucaxapuabl. Kpaxmai.
Iennrono3a.

25. Ilpakmuueckas paboma 3
«Pemienne 3KkCepUMEHTaIbHBIX
3a/1a4 Ha TOJIyYCHHEH
pacro3HaBaHUE OPraHUIECKUX
BCIIICCTBY.

JlaGopaTopHbIe ONbITHI.
CBOJiCTBA TJIFOKO3BI
KaKaJabJACTUIOCTTUPTA.
B3aumonelictBue caxaposbl C
TUAPOKCHIOM KaJIbIIHSL.
[IpuroroBnenne KpaxmMajabHOTO
KJIeiCTepa U B3aUMOJICUCTBUE C
nonom. ['maponus kpaxmana.
O3HakomJyeHHE C 00pa3aMu
MPUPOTHBIX U UCKYCCTBEHHBIX
BOJIOKOH

OOBACHATH OMOJIOTUYECKYIO POJIh
rnoKko3bl. [IpakTHyecku 10Ka3bIBaTh
Hanuuyue QyHKIHMOHAJIbHBIXTPYII B
MOJIEKYJIE TJIFOKO3BI.

OOBACHATD, KaK CBOWMCTBA caxapo3bl
CBSA3aHbI C HATMYHEM (DYHKIIMOHAIBHBIX
rpynn B €€ MOJIEKYJE, U Ha3bIBaThb
00J1aCTH IPUMEHEHUS
caxapo3bl.COCTABIISATh YPABHEHUS
peaKkui, XapakTepU3yIOINUX CBOMCTBA
caxapo3bl.COCTaBIATh YPABHEHUS
peaKkuii TUAPOJIN3a KpaxMaiia i
MOJIMKOHJECHCALU MOHOCAXapHI0B.
ITpoBOIUTH KaYECTBEHHYIO PEAKLIUIO HA
Kpaxmanl

4. A3oTcoaep:kaiue opranudeckue coequHeHus (5 1)

AzoTconaepxaiue
OpraHUYECKUe COCTMHEHHUSI.
AMuHBI. AMUHOTpyHIA.
AHUIUH. AMUHOKHUCIIOTHI.
bunonspueiii HOH.
[lentunnas (aMuHast)
rpynna. [lentuanas
(amunHas) cBs3b. [lenTuabl.
IHonunentuapl. I auiuH.
benxu. Ctpykrypa 0enkoBoit
MOJIEKYJbI (TIepBUYHAS,
BTOpUYHAS,
TpeTUYHAs,9YeTBEPTUIHAS).
JlenaTypanus 1 rupoau3
OenkoB. L[BeTHBIC peakiyy Ha
Oenku. A30TcoaepiKalme
reTEPOLUKINYECKIE

26. AMHHEIL

27. AMuHOKHUCIOTEL. beaku.

28. AzoTrcoaeprkariie
TeTePOLIMKIMYECKUAE COCTUHEHHUS.
HykienHOBBIE KHCIIOTBI.

29. XyMUs U 37I0pOBBE YETIOBEKA.
30. KonTpoabhas padora 2 1o
Temam «Kucnopoacoaepxaiine
OpraHUYECKUEe COCIUHECHHUS,
«A3oTcoepKallue OpraHnyecKue
COCUHCHUS.

JlaGopaTopHbIii onbIT. [[BeTHEIE
peakiuu Ha O6enKu

CocTaBnsATh ypaBHEHMsI peakIUii,
XapaKTepU3yIOIUX CBOIICTBa aMHHOB.
OOBACHATH 3aBUCUMOCTb CBOHCTB
AMHUHOKHUCIIOT OT CTPOCHMS UX
¢GyHKIMOHANBHBIX Ipynn. HazbiBaTh
AMHHOKHUCIIOTBI 110 MEXJyHapOHOM
HOMEHKJIAType U COCTaBIATh
YpaBHEHMs PEaKLui,
XapaKTepU3YIOIIHUX UX CBOMCTBA.
OOBACHATH OMOJOTMYECKYIO POJIb
0eJIKOB M X MPEBpAILEHH B
opranusme. [IpoBoUTh 1IBETHBIE
peakuuu Ha OeJIKH.

OOBACHATH OHMOJOTMYECKYIO POJIb
HYKJICMHOBBIX KUCIIOT.

ITonb30BaTbCs HHCTPYKLUEH K
JIEKapCTBEHHBIM Ipernaparam




coenuHenus. [lupunus.
[Tuppon. Iupumuaus.
[Typun.AzoTucteie
ocHoBaHus. HykienHoBeie
KHUCJIOThL. HykneoTuast.
Komnuiemenrapusie
a30THUCTBIE
OoCHOBaHUA.PapMaKoIOru4ec
Kasi XUMUS

5. Xumus nosiumepos (4 4)

[Tomumepsl. CteneHpb
noaumepusanuu. Monomep.
CrTpyKTypHOE 3BEHO.
TepMornacTuuHbIE
noyumepsl. CTepeoperyisipHbl
€ TIOJIUMEPHI.

[Momuytrnen. [Tomumponue.
[Tonurerpadropatuien.Tepm
OPEAaKTUBHBIE TOJUMEPHI.
denostohopmabaeTHIHBIC
CMOJTBL.

[Tmactmaccel. @eHOITACTHI.
AMMHOTIIIACTHI.
[Tenonnactel. I Tpupo nHbIit
Kayudyk. Pe3uHa.
D60uuT.CUHTETHYECKHE
Kayuyku.CHHTETHYECKUE
BOJIOKHA. KanpoH.

31. CuHTETHYECKHE TOIUMEPHI.
KonneHcannonHsle noauMepsl.
[IenommacTel.

32. Ilpakmuyeckasn paboma
4«Pacno3HaBaHue IIaCTMACC U
BOJIOKOH.

33. Oprannyeckas Xumusi,
YeJI0BEK UITPHPO/Ia.

34. U'TOroBBIN ypOK IO KypCy
xumu 10 kmacca.
Jemoncrpanun. O0pasisl
IJIacTMace, CUHTETUYECKUX
Kay4yKOB U CUHTCTHYECKUX
BOJIOKOH.

JlaGopaTopHbIi ONBIT.
CBolicTBa KanpoHa.

3anuchIBaTh YpPaBHEHHS PEAKIUN
MOJIMMEPU3AIUHU. 3aMICHIBATh
YpaBHEHUS peaKkui
MOJINKOHIeHCauu. Pacro3HaBaTh
OpraHWYecKHUe BEIIEeCTBA, HCIOJIB3Ys
KaueCTBEHHBIC PEAKIIUN

11 xkiaace

1. IToBTOopenue kypca xumuu 10
kiacca (1 9)

1. Teoperuueckue ocHOBbI XumMuu (19 v)

1.1. Baxxnelnme XuMUYECKUE TTOHATHS U 3aKOHBI (4 1)

XHUMHYECKUM DIIEMEHT.
ATOMHBIN HOMED.
Maccosoe uucno. Hyknuapl.
Papnonyknuapl.
N30TO1B1.3aK0H COXpaHEHUS
MAaccCHl BeIIeCTB. 3aKOH
COXpaHEHUS U MPEBPALICHUS
sHepruu. [ledext maccol.
[Iepronnueckuii 3aK0OH.
DneKTpoHHas KOHPUTypaIusl.
I'padmyeckas snekTpoHHAS
dopmyna. s-, p-, d-u f-
OneMeHThl. JIaHTaHOUIEI.
AxtuHounasl. VMckyccTBeHHO

2. XUMUYECKUN JIEMEHT.
Hyxnuael. M30Tonbl. 3akoHbI
COXPAHEHHUS MacChl U YHEPTUU B
XUMUHU.

3. [leppoauueckuii 3aKoH.
Pacnipenenenue 31€KTpOHOB B
aToMax dJIEMEHTOB MaJjbIX U
00JIBIINX MEPHOIOB.

4. ITonoxeHue B NEpUOIUIECKON
CUCTEME BOJIOPOJA, IAHTAHOUIOB,
AKTUHOUJIOB U UCKYCCTBEHHO
IIOJYYEHHBIX JJIEMEHTOB.

5. BaJIeHTHOCTB U BaJICHTHBIE
BO3MOKHOCTH aTOMOB

[TepeuncnsaTs BaxkHeHIMe
XapaKTePUCTUKH XUMUYECKOTIO
1eMeHTa. O0BACHATD pa3Inuue Mexy
HOHATUSAMH «XUMHUYECKHUI 27IeMEHTY,
«HYKIU, «u30Tom». IIpuMeHsITh 3aK0H
COXPAaHEHHUs MACCHI BEIIECTB IIPH
COCTaBJICHUU YPAaBHEHUH XUMUYECKUX
peakiuil. OnpenensTe MakKCUMaIbHO
BO3MOYHO€ YHCJIO NIEKTPOHOB Ha
HHEPreTUYECKOM ypOBHE.3anMChIBATh
rpaguyeckre 3IeKTPOHHbBIE POPMYIIBI
S-, p- u d-amemMeHToB. XapakTepu3oBaTh
HOPAJIOK 3aMI0JIHEHUS DJIEKTPOHAMU
DHEPreTHUUECKUX YPOBHEH U




IIOJy4YECHHBIE 3JIEMEHTHI.
BanentHocts. Bomopoassie
COCIMHECHUS

noypoBHe# B atToMax. OObSICHSITh, B
4EM 3aKITI04aeTCsl (PU3HMUECKUI CMBICT
MOHSITHSI «BATICHTHOCTH». OOBSICHATS,
YeM OIPENENIAIOTCS BAJICHTHBIE
BO3MO>KHOCTH aTOMOB Pa3HBIX
anemMeHToB. CocTaBiATh rpaduyeckue
AIIEKTPOHHBIE POPMYIIBI a30Ta,
docdopa, KUCIOPOIa U CEPBI, a TAKKE
XapaKTepu30BaTh U3MEHEHHSI PaINyCOB
aTOMOB XMMHYECKHX 3JIEMEHTOB T10
nepuojam u A-rpymmam
MIePUOIMYECKON TaOIHIIBI

1.2. Crpoenue BemiectBa (3 )

HNonnas cBsa3b. KoBasieHTHas
(monsipHas ¥ HENOJsIpHAs)
CBSI3b. DJIEKTPOHHAS
dhopmymna.

Merannuueckas CBSI3b.
Bonoponnas cBs3b.
['ubpuau3amnus aTOMHBIX
op6uTaneit. Kpucramisr:
aTOMHBIE, MOJICKYJISIPHBIE,
HWOHHBIE, METAITTUICCKHE.
DJjieMeHTapHas sueika.
[Tomumopdusm.
[TomumopdubIE
MoAuPUKAIIHU. AJIIOTPOMHSL.
N3omepus. 'omonorus.
XHWMHUYECKUI CUHTE3

6. OCHOBHBIC BHIBI
XUMHUYECKON CBsi3u. oHHas u
KOBAJICHTHAS CBSI3b.
Merainueckas CBs3b.
BonopoHas cBs3b.

7. ITpOCTpaHCTBEHHOE CTPOCHHE
MOJIEKYIL.

8. CTpoeHue KpucTasioB.
Kpucrannmueckue peméerku.
[Ipuunnbl MHOTOOOpa3Us
BeniecTB. JdemoHcTpanmnu.
Mopenu HOHHBIX, AaTOMHBIX,
MOJIEKYJIIPHBIX U
METAJUTMYECKUX
KPUCTAJUTMYECKUX PEHIETOK.
Moenu MOJEKyl U30MEPOB U
TOMOJIOTOB

OOBACHATH MEXaHU3M 00pa30BaHUs
MOHHOM M KOBAJICHTHOM CBSI3M |
0COOEGHHOCTH (U3NUECKUX CBOWCTB
HOHHEIX ¥ KOBAJICHTHBIX COCIUHCHHUIA.
CocTaBisTh 3MEKTPOHHBIE HOPMYIIBI
MOJIEKYJT KOBJICHTHBIX COCTMHEHU.
OOBACHATH MEXaHU3M 00pa30BaHUs
BOJIOPOJIHOM M METAJUIMYECKOU CBSI3EH
1 3aBHCHMOCTH CBOMCTB BEIIECTBA OT
BHUJIa XUMHUYECKOH CBA3U.OODBICHATE
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJIOPTaHUYECKHUX U
HEOPraHUYECKUX COCTMHEHUH C
MOMOIIBIOMIPECTABICHUH O
rubpuauzanuu opoutaneit. OOBACHITH
3aBHCHMOCTH CBOMCTB BEIIECTBA OT
THIIA ETOKPUCTATINYECKON

pem€TKn. OOBSCHATD MPUIUHBI
MHOT000pa3us BEIIECTB

1.3. Xumuueckue peakuu (3 )

OxkucnurenpHo-
BOCCTaHOBHTEIIbHBIC
peakiuu. Peakiuu
pas3JIoKEHUs1, COCTUHCHHUS,
3aMeIIeHus1, OOMEHa.
DK30TepMUYECKHE U
SHJIOTEPMHYECKUE PEAKIIUU.
OOpatumbie 1 HEOOpaTUMBIE
peakuuu. TennoBoit s ekt
peaxiuu. 3akoH ['ecca.
TepMmoxumuyeckue
ypaBHeHus. Ternora
obpazoBanus. Termnora
cropanus. CKOpoCTh
XUMHYECKON peaKIni.
AXTUBHPOBAHHBIN KOMILIEKC.
3aKoH AEHCTBYIOIIMX Macc.
Kunernyeckoe ypaBHeHHE
peaxiuu. Katanuzatop.

9. Knaccudukanuss XaMHIeCKIX
peaKui.

10. CkopoCTh XUMHYECKUX
peakiuii. Katanus.

11. Xumuueckoe paBHOBECHE U
YCIIOBHSI €T0 CMELIEHUSI.
Jdemoncrpanun. Paznuuneie
TUMBI XUMUYECKUX PEAKIIUH,
BHJICOOTIBITHI IO OPTaHUYECKOU
XUMHHU.

JlaGopaTopHBIi ONBIT.
N3yuenue BIUAHUS pa3IMUHbBIX
(hakTOpOB HA CKOPOCTH
XUMUYECKUX PEAKIUN

[lepeuncnary npu3HAKU, IO
KOTOPBIM KJIaCCU(PUIUPYIOT
XUMHYECKUE PEAKIIHH.

OOBACHATH CYIIHOCTh XUMHUYECKOU
peakiuu.CoCTaBIsSITh ypaBHEHUS
XUMHYECKUX PEaKIUN, OTHOCSIINXCS
KorpenenéHHoMy TUIY. OObSICHSTD
BIIUSTHUE KOHIIGHTPAIIMI peareHToB Ha
CKOPOCTb TOMOTE€HHBIX M I€TEPOT€HHBIX
peakuuit. OOBbSCHATD BIAMSIHUE
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkluy, a TaKkxKe
3HAUEHUE TIPUMEHEHUS KaTalln3aToOpoB
U UHI'MOUTOPOB Ha MPAKTHKE.
OOBACHATH BIUSHUE U3MEHEHUS
KOHLIEHTPALMU OJTHOTO U3
pearupyoiux BEeleCcTB, TEMIIEPATYpPbl
Y J1aBJICHUS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS




Wuruburop. 'omorenHsiit u
TeTEPOreHHBIN KaTaaus.
Karanutnueckue peakuuu.
XUMHUYECKOE PABHOBECHE.
ITpunnun Jlelllarense

1.4. PactBopsl (5 u)

JlucriepcHbIE CUCTEMBI.
PactBopsI.
I'pyboaucriepcHBIE CHCTEMBI
(cycnieH3un | dMYJIbCUH).
Kosmnonaeie pactBopsl
(30mmm). Aspo3sosiu. MoisipHast
KOHIICHTpAIIUA.
DNEeKTPOTHTHI.
DNEeKTPOTUTHIECKAS
nucconnanus. CTeneHb
mucconnanuu. KoHcranTa
qucconranuud. BomopoaHslii
rnokasarenb. Peakuyn
noHHOTO oOMeHa. ['uaponu3
OpPraHUYECKUX BEIIECTB.
I'mpponus conent

12. JlucriepcHblE€ CUCTEMBI.

13. CnocoObl  BBIpaXEHUS
KOHLIEHTPALlMU PacTBOPOB.

14. Ilpakxmuueckasn paboma 1
«IIpuroroBneHue pacTBOPOB ¢
3aIaHHOU MOJIIPHOU
KOHUEHTPALHEI.

15. DnexkTponuTH4ecKas
nucconanus. Bonopoanslii
roKaszarenb. Peakunn HOHHOTO
oOMeHa.

16. I'naponun3 opraHM4ecKux u
HEOPraHNMYECKUX COCIMHEHUN.
JlaGopaTopHble onbITHI.
Onpenenenne peakiuu Cpeabl
YHHUBEPCATbHBIM UHIUKATOPOM.
I'maponus coneit

XapakTepru30oBaTh CBOMCTBA pPa3IMYHbIX
BUJIOB JIUCIIEPCHBIX CUCTEM, YKa3bIBaTh
NPUYMHBI KOATYJISLMU KOJUIOUIOB U
3HA4YEHHUE 3TOrO sBJICHU. Pemarth
3a/1a4M Ha IPUTOTOBJIEHHE pacTBOpa
OIIPENENEHHON MOJIIPHOM
KOHIIEHTpaluu.l 0TOBUTH pacTBOP
3a/IaHHOW MOJIIPHOM KOHIIEHTPALUH.
OOBACHATD, IOUEMY PACTBOPHI BELIECTB
C MOHHOM M KOBAJICHTHOW MOJISIPHON
CBA3BIO IPOBOJST AIEKTPUUECKHH TOK.
Onpenensats pH cpeabl ¢ TOMOIIBIO
YHHUBEPCATbHOTO UHIUKATOPA.
OOBACHATDH € MO3UIUI TEOPUU
ANEKTPOJUTUYECKON TUCCOLMalun
CYLIHOCTh XMMHUYECKHUX PEaKLIUi,
MPOTEKAIOIINX B BOAHOM cperie.
CocTaBisITh MOJHBIE U COKpPALLIEHHbBIE
VMOHHBIE YPABHEHUS PEAKIIN,
XapaKTEPU3YIOLINX OCHOBHBIE CBOMCTBA
BAKHEWIIINX KIAaCCOB HEOPraHUYECKUX
coenuHeHnd. OnpenensiTh peakinio
Cpebl pacTBOPA COJIM B BOJIE.
CocTaBiATh YpaBHEHUS peaKIuid
TUAPOJIN3a OPraHUYECKUX U
HEOPraHWYECKUX BEUIECTB

1.5. DnekTpoxuMu4ecKue peakiuu (4 49)

I'anpBaHMYECKHI DIIEMEHT.
Onektpoabl. AHon. Katon.
Axkkymynatop. TorauBHbIN
3JIEMEHT. DJEKTPOXUMUSIL.
Psn ctanpapTHbIX
3JIEKTPOIHBIX OTEHIIUAJIOB.
CranapTHbI€ YCIOBUSI.
CraHapTHBIN BOJIOPOIHBII
anektpoa. Kopposus
METauIoB. XUMHUYecKas 1
ANEKTPOXUMUYECKAS
KOpPO3us. DIEKTPOIIN3

17. Xumuyeckrue uCTOYHUKHU
ToKa.Psn cranmapTHBIX
ANIEKTPOAHBIX TOTEHIIUATIOB.

18. Koppo3ust MeTaiiioB U €€
IpeIynpexIeHuUE.

19. Dnekrponus.

20. Kontpoabnasi padora 1 o
TeMe «TeopeTnueckne OCHOBBI
XUMH»

OOBACHATH MPUHITUATI PAOOTHI
rajlbBAHUYECKOTO JIEMEHTA.
OOBACHATD, KaK YCTPOEH CTaHIAPTHBII
BOJIOPOJIHBIN 3J1eKTpo . [lonbp3oBaThCs
PSIOM CTaHAAPTHBIX JICKTPOTHBIX
noTeHnuaaoB. OTIMYaTh XUMUYECKYIO
KOPPO3HIO OT JIEKTPOXUMHUYECCKOH.
OOBACHATH MPUHIIHITHI 3AITUTHI
METATUYECKUX U3JEIUN OT KOPPO3HH.
OOBACHATD, KaKHe MPOIIECCHI
MPOUCXOSIT HA KaTO/€ U aHOJIE IPU
AIIEKTPOJIN3€E PACIIaBOB U PaCTBOPOB
conei. CocTaBnsATh CyMMapHbIe
YpaBHEHUS PEaKINil STEKTPOIN3a

2. Heoprannueckas xumus (11 u)

2.1. Metamnsi (6 u)




JIérkue u TAXKENBIE METAIIBL.
JlerkomnaBkue u
TYTOILJIABKUE METAILIIBI.
Menp. Llunk. Twuran.
Xpowm. Kenezo. Hukens.
[TnaTuna. CruiaBel.
Jlerupyromue

nobasku. YépHBIC U IIBETHBIE
Metabl. Yyrys. Crans.
JlernpoBaHHBIE CTAIN

21. OOmias xapakTepucTUKa U
CIIOCOOBI TIOYYCHUS METAJIIOB.
22. O030p METATHYECKUX
31eMEHTOB A- 1 b-rpym.

23. Menp. lunk. Tutan. Xpom.
Kemne3o, HUKEIb, IJIATHHA.

24. CrutaBbl METaJIIOB.

25. OKcuabl U TUAPOKCHIBI
METaJIJIOB.

26. IIpakmuueckas paboma 2
«Pemmenune 3KCIIepuMEHTATBHBIX
3aj1a4 1o TeMe «MeTajuibhy.
Jemoncrpanun. O0pasisl
METAJJIOB U UX COCIUHCHUH,
cIu1aBOB. B3anmoielicTeue
METAJIJIOB C KUCIIOPOJIOM,
KHCIJIOTAMH, BOJOM.
JloxazaTenbcTBO aM(pOTEPHOCTH
QTFOMHHHUS ¥ €T0 THIPOKCHIA.
BzaumopeiicTBre Meu u Kenesa
C KHCJIOPOJIOM; B3aUMOICHCTBHE
MEJIH | JKeJe3a ¢ KHCI0TaMHU
(cepHas, consHas). [lonyuenue
ruapokcuaoB Menu (1) u
xpoma(lll), oxcuma memw.
BsanMonelicTBie OKCHIOB U
THUIAPOKCHIOB METAJIJIOB C
Kuciotamu. Jloka3aTeabCTBO
aM(OoTepHOCTH COeTMHEHUI
xpoma(1Ll).

XapakTepru3oBath 00I1e CBOKWCTBA
METaJUIOB U Pa3bICHITH X Ha OCHOBE
IPEJICTaBICHUM O CTPOEHUH aTOMOB
METAJIJIOB, METAJUINYECKON CBSI3U U
METAININYECKONW KPUCTAIIIMYECKON
pemérke. MiutocTpupoBath npuMepaMu
CIOCOOBI OJTYYEHUS] METAIIIOB.
XapakTepru3oBaTh XUMHYECKHE
cBoiictBa metayuioB |A—IIA rpynn u
AITIOMUHHUS, COCTABIISATh
COOTBETCTBYIOILIME YPAaBHEHUS
peakiuit. O0bSICHATH 0COOCHHOCTH
CTPOCHHS aTOMOB XUMUYECKUX
IEMEHTOB b-Ipynn nepuoanyeckon
cucremsl /. U.
MenpeneeBa.CocTaBiiTh ypaBHEHUS
pEeaKIHnii, XapaKTEPU3YIOIINX CBOMCTBA
MeH, IMHKa, TUTaHa, XpoMa, XkKeJesa.
[Ipencka3biBaTh CBOMCTBA CILJIaBa, 3HAs
ero coctaB. OOBSACHATH, KaK
M3MEHSIIOTCSI CBOMCTBA OKCHJIOB U
TUAPOKCUIOB METAIJIOB T10 MIEpUoiaM U
A-TpynmnaM nepuoandecKoil TaOIuIlb.
OOBACHATD, KaK U3MEHAIOTCS CBOMCTBA
OKCHJIOB Y THIPOKCUJIOB XUMHUYECKOTO
3JIEMEHTA C TOBBIIICHUEM CTETIEHU
OKHCJIEHUS €ro aToMa.3anucbiBaTh B
MOJIEKYJIIPHOM U MOHHOM BHJIE
YPaBHEHUSI XUMUYECKUX PEAKIUH,
XapaKTEPHU3YIOLIMX KUCIOTHO-
OCHOBHBIE CBOMCTBA OKCHJIOB U
TUAPOKCUIOB METAIIOB, a TaKke
3KCIIEPUMEHTAIBHO JOKA3bIBATh
HaJM4Me 3TUX CBOMCTB. Pacno3HaBaTh
KAaTHOHBI COJIEH C MOMOUIBIO
KAueCTBEHHBIX pPEAKIUI

2.1. Hemeramisr (5 1)

Hemeramnsi. [Ipocteie
BEIllECTBA — HEMETAJLIbI.
VYranepon. Kpemuuii. A30T.
®ocdop. Kucnopon. Cepa.
®dTop. Xnop. CepHad
KHCIIOTa. A30THas KHCIIOTA.
Bopopoansie coenHeHust
HEMETAJIOB

27. O630p HemeTamwioB. CBolicTBa
U IPUMEHEHUE BaXKHEHUIITNX
HEMETAIJIOB.

28. Obmas xapakTepucTUKa
OKCHUJIOB HEMETAIIJIOB U
KHUCIIOPOJICOACPKAIINX KHCIIOT.
OxucnuTensHbIe CBONCTBA
CEpHOM M a30THOM KHCIIOT.
Bonopoansie coenuHenus
HEMETAIJIOB.

29. I'eneTnyeckas CBs3b
HEOPraHMYECKUX M OPraHUYeCKUX
BEILECTB.

30. Ilpakmuueckas paboma 3
«Pemenne 3KCepuMeHTATbHBIX

XapakTepu3oBaTh 00IIHEe CBOMCTBA
HEMETAJJIOB U Pa3bsCHATh UX HA
OCHOBE IIPEJICTABIICHUN O CTPOECHUU
atoma. HaspiBaTh 06siacTé mpuMeHeHus
BAXHEUILIMX HEMETAJIOB.
XapakTepu30BaTh CBOMCTBA BBICIIIUX
OKCHJIOB HEMETAJUIOB U
KUCJIOPOACOAEPKAIIMX KUCIIOT,
COCTaBJISTh YPaBHEHHUS
COOTBETCTBYIOLIUX PEAKLIUI U
O0OBSCHATH UX B CBETE MPECTABICHUN
00 OKHCIUTETHHO-BOCCTAHOBUTEIHHBIX
peaKUUAX U IEKTPOJIUTHIECKON
nucconuanuu. CocTaBliATh ypaBHEHUS
peaKuuid, XapaKTepU3yIOIINX




3ana4 rno teme «Hemeramisy.
31. KonTpoJabHas padora 2 110
teme «Heopranmueckast XUMHS».
Jdemoncrpanun. O0pasisl
HeMeTaI0B. Moenu
KPUCTAJUIMUECKUX  PELIETOK
anMasa u rpadura. [lomydenne
aMMHakKa U XJIOpOBOJI0pOAa,
pacTBOpeHuE UX B BOJE,
JI0Ka3aTeJIbCTBO KUCIOTHO-

OCHOBHBIX CBOMCTB 3THUX BCIICCTB.

Coxuranue yriist 4 cepsl B
KHCIIOpOJIe,  OIpElEIeHue
XMMHUYECKHUX CBOICTB MPOIYKTOB
cropanusi. Bzanmonaeictaue ¢
MEJIbI0 KOHIIEHTPUPOBAHHON
CEpPHOM KUCIIOTBHI,
KOHIIECHTPUPOBAHHOMN U
pa30aBIICHHOM a30THON KUCIOTHI

OKHCIIUTEIIbHBIE CBOMCTBA CEPHOM U
a30THOM KHCIIOT. XapaKTepru30BaTh
MU3MEHEHUE CBOMCTB JIETYYUX
BOJIOPOJHBIX COCIMHEHU HEMETAIIIIOB
110 epuoLy U A- rpynnam
MEPUOINYECKON cucTteMbl. [[oka3pIiBaTh
B3alMOCBSI3b HEOPraHUYECKUX U
OPraHUYECKUX COCTUHECHU .
CocTaBiiTh ypaBHEHUSI XUMUUYECKUX
pEaKUuii, OTPaXKAKIIUX B3aUMOCBS3b
HEOPraHMYECKUX U OPraHU4EeCKUX
BELIECTB, 0OBACHATh UX HA OCHOBE
TEOPHUH IIEKTPOIUTHIECKOMN
JUCCOIMAIIAN U TIPEJICTABIICHU 00
OKHCIINTEIbHO-BOCCTAHOBUTEIIBHBIX
npoueccax. [Ipakruuecku
pacro3HaBaTh BELIECTBA C OMOIIBIO
KayeCTBEHHBIX peakluii Ha aHHOHBI

3. XuMus u Ku3Hb (3 4)

Xumuyeckas
MIPOMBIIIIICHHOCTD.
Xumuyeckas

TexHonorus. Yépuas
Metautyprus. JlomeHnnas
eyYb.

Arnomepanus. KuciopoaHsiii
KoHBepTep. bezoTxonHoe
IIPOU3BO/ICTBO.

DKOJOTUYECKUUMOHUTOPHHT.

[IpenenbHO MOTyCTUMBIE
KOHIICHTPAIIUH

32. X¥MHsl B IPOMBIIIJIEHHOCTH.
[TpuHIATIBI XUMHUYECKOTO
MIPOU3BOJICTBA. XUMHKO-
TE€XHOJIOTMYECKUE MPUHIIMIIBI
MIPOMBIIIJIEHHOTO TOJy4EHUs
MeTtaiioB. [Ipon3BoacTBo yyryHa
U CTaju.

33. Xumusi B ObITy. XUMHUECKASI
MIPOMBIIIJIEHHOCTb U
OKpyXarolias cpeza.

34. UTOroBblid ypoK MO Kypcy
xumun 11 kiacca.
demoncTpanuu. O6pasiibl
CpEeICTB OBITOBOM XMUMMHH,
WHCTPYKIMU IO UX IPUMEHEHUIO

OOBSCHATH HAyYHBIC IPUHITUTIBI
MIPOM3BO/JICTBA HA IPUMEPE
MIPOU3BOJCTBA CEPHON KUCIIOTHI.
[TepeuncisiTh TPUHIUITBI XUMHYECKOTO
MIPOM3BOJICTBA, UCTIOJIB3YEMbIE TIPH
MOJTyYCHUH YyTyHA.

CoCTaBIsATh YpaBHEHHSI XUMUYECKHX
peakui, MPOTEKAIOIIKNX MPU
MOJTyYeHUH YyT'yHA ¥ CTaJIH.
CoOmonaTe mpaBuiIa 0€30MacHON
paboTHl CO cpencTBamMu OBITOBOM
XUMUH.

OOBSACHITH IPUYUHBI XUMHUYECKOTO
3arpsi3HEHUS BO3lyXa, BOJAOEMOB U
IOYB
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