Mynuuunanssoe 6romkeTHoe ob61eobpaszoBarenbHoe yupexaeHue
«LlenTp 0bpazoBanusi No 45
(MBOVY «llentp o6pasoBanus Nedy)

Paccmorpena na CornacoBana

\‘ [Tpunsta N
3acegaHuu MO | C3aMecTHTeleM | pelieHHeM | YTBEPXJIEHO
€CTECTBEHHOHAYYHOTO | NIUpeKpopa ‘ neJicoBeTa | [IpUKa3om
LUK { npotokon Ne 10 | AMpexTopa MBOY
| AapoToRonNe 3 Kyprofbsa E. A. | ot 28. 08.2020r: «Llentp
5 o871 r obpazoBanus Ned)
/,fé"/a(/’

af  “Ilentp “‘)E\f: f‘\, [Ipukaz Ne 77 -
S\ S J1 ot 28.08.2020.

|

PABOYAS TIPOTPAMMA IO XUMHWUHU

AJIs1 CPEIHETO OBIIEIO OBPA3OBAHMS
(10-11 KJIACCBI)
IIpeamernasi iunus yueGuuKkon

O. C.T'a6puensina, U. T, Octpoymosa, C. A. Ciraakosa

10—11 knacenl. Bazoselii YPOBEHb

CocraBuTennb Kononosa T.®., Beiciias KBaJTU(UKALMOHHAs KaTeropus
paboueii

nporpamMmmsi:

HoBomockoBck

2020



IosicHuTeILHAS 3aMMCKA
@denepallbHBI TOCYTApCTBEHHBI 00Pa30BaTENbHBIN CTaHAApT O00Iero ooOpazoBaHUs, a
TaK)kKe€ OCHOBHBIE UJIeH U MoioxkeHus: [Iporpammel pa3Butust 1 GOpMHUPOBAHUS YHUBEPCATBHBIX
y4eOHBIX ACUCTBUHN JUIs CpeaHero (ITOJTHOT0) 001ero o0pa3oBaHusl COCTABIISIOT OCHOBY pabodeid
IPOTPaMMBbI, COCTAaBICHHOM Ha 0cHOBE aBTOpcKoi mporpammel O. C. I'abpuensHa.

[Tporpamma JOrHYECKU MPOAOIDKAET MPOrPaMMBI JJIsi OCHOBHOTO 0011ero 00pa3oBaHus B
o0acTu pa3BUTHSA BCEX OCHOBHBIX BHUJIOB JCSITEILHOCTH 00y4aeMbIX, IPEICTABICHHBIX B HUX.
Ona cocraBieHa ¢ y4€TOM OCOOCHHOCTEH, KOTOpbhIE€ OOYCIIOBJIEHBI, B MEPBYIO OuYepellb,
IPEAMETHBIM COZIEP)KaHUEM U TICUXOJIOTHYECKUMHU BO3PACTHBIMH OCOOCHHOCTSAMHU 00y4aeMbIX.

[To3HaBarenpHas AESITEIBHOCTD MPH U3YYCHUH Kypca XMMUU Ha 0a30BOM YpOBHE UTpaeT
BEIYILYIO POJIb B Pa3BUTUM OCHOBHBIX BHJOB y4eOHOW JAEATEIHOCTH CTapIIEKIACCHUKOB:
BJaJIeTh METOJaMH HAayYHOTO T[O3HAHMS, I[IOJIHO M TOYHO BBIpaXaTb CBOM MBICIH,
XapaKTepu30BaTh, OOBICHATH, KIacCU(DUIUPOBATH XUMHYECKHE OOBEKTHI, paboTaTh B TpyMIeE,
apryMEHTHPOBaTh CBOIO TOYKY 3pEHHs, HAaXOAWTh, HCIOJNB30BaTh pA3IMYHBIE HMCTOYHUKA
UH(OPMAIIUH U TIPEICTABISTH B yCTHOW M MMCbMEHHOM peuu pe3ynbTarhl e€ aHajau3a.

CormacHo 00pa3oBaTeNIbHOMY CTaHAAPTY, [NIABHBIC UeNU CPeOHez0 00uiezo o0pazosanus
COCTOSIT:
1) B npuobpereHHMM 3HAHUI, YMEHMH U CHOCOOOB JEATENbHOCTH, CHOCOOCTBYIOIIMX
(OpMUPOBAHUIO LIETOCTHOTO MPEICTABICHUS O MUPE;
2) B pa3BUTHHU OIBITA PA3HOOOPA3HOH J1EATENTBHOCTH, CAMOIIO3HAHMSI U CAMOOTIPE/ICIICHUS;
3) B OCO3HaHHOM  BBIOOpPE  HMHAMBHIYallbHOM  00Opa3oBaTeNbHOW  TPACKTOPUU U
npodecCuOHANTBHOM IeITeTEHOCTH.
Bonpmioli Bkiaam B JOCTHXKEHUE JTHX ILieliel cpemHero oOmero oOpa3oBaHMs BHOCHUT
u3yuenue Xumuu, KOTopoe Ipu3BaHO 0decneuums:
1) dopmupoBaHuEe €CTECTBEHHO-HAYYHOW KApTUHBI MHpA, B KOTOPOW CHCTEMa XUMHUYECKHX

3HAHUM ABIISIeTCS €€ Ba)KHEHIIIMM KOMITOHECHTOM;

2) pa3BUTHE MHTEJUIEKTYaJIJbHOTO UM  HPAaBCTBEHHOTO IOTEHIMaJlla  CTaplIEKJIACCHUKOB,
dbopMupoBaHHE y HHUX OHKOJIOTMYECKH TIpPaMOTHOrO B Yy4yeOHON u mnpodeccroHanbHOU

ACATCIIBHOCTH, a TaAKXKC B 6BITy;

3) oCo3HaHWE Yy CTapUIEKIACCHUKOB HEOOXOAMMOCTH B Pa3BUTHH XUMHH W XUMHYECKOU

IMPOMBINIIJICHHOCTH, KaK HpOPI3BOI[PITCJ'ILHOI>i CHIJIBI 06IJ_[CCTB3.;

4) moHMMaHue HeoOxomuMocTH Oe30MacHOro OOpalleHHs C BEUIECTBAMU W MaTepuajiami,

HCIIOJIb3YyCMBbIMU B HpO(I)eCCI/IOHaJ'IBHOI\/II U IIOBCEIHEBHOM KU3HMU.



Lenamu uzyuenus xumuu 6 cpeoneil WKoae A6AAIOMCA:

1) BuacHME M NOHUMAHUE 3HAYMMOCTM XHMHUYECKHUX 3HAHMM U1 KaXKIOIO WICHA COLUYMA;
YMEHHUE OLICHWBATh pa3iMyHble (PAKThI U SBJICHUS, CBA3aHHBIE C XUMHUUECKUMHU OOBEKTaMHU U
[IpOLECCAMU Ha OCHOBE OOBEKTUBHBIX KPUTEPUEB U ONPEACIEHHON CUCTEMBI LIEHHOCTEM,

dbopMyITMpoBaTh 1 00OCHOBBIBATH COOCTBEHHOE MHEHHUE U YOSKICHHE;

2) NOHMMaHUE pOJIM XHUMHUU B COBPEMEHHOW €CTECTBEHHO-HAydyHOW KapTHUHE MuUpa U
UCIOJIb30BaHNEe XMMUYECKHUX 3HAHUM 7151 00BSICHEHUSI OOBEKTOB U MPOLIECCOB OKPYXKAIOLIEH

JIEHCTBUTEIIBHOCTH — NIPUPOIAHON, COLMATIbHOM, KYJIIETYPHOM, TEXHUUECKON CPE/bI;

3) dopmupoBaHHEe Yy CTapIICKIACCHUKOB TIPH M3yYECHUHW XUMHUHU OIBITa TO3HAHHUS U
CaMOMO3HAaHUSI C TOMOIIBIO KITIOYEBBIX KOMIIETEHTHOCTEH (KIJIIOUEBBIX HABBIKOB), KOTOPHIC
MMEIOT YHUBEPCAIIBHOE 3HAYEHHE JJI PA3JIMYHBIX BUJOB JAEATEIbHOCTH, — IOMCKA, aHaIn3a
1 00paboTKu MHGOPMAIINH, U3TOTOBJICHNE HH(GOPMAIIMOHHOTO MPOAYKTa U €r0 MPEe3eHTaIUH,
OPUHITUS ~PElIeHUN, , KOMMYHUKATUBHBIX HAaBBIKOB, O€30MacHOrO OOpamieHus c
BEIICCTBAMY, MaTepUalaMHd U TMPOIECCAMH B MOBCEIHEBHOHN XU3HH W MPOPECCHOHATBLHOM

IEATEIILHOCTH.

MeTtoanuyeckune 0COOEHHOCTH Kypca

Copaepxxanue Kypca peanusyercs U3 pacuéra 1 (2) 4 B Heenro. DTOT JIUMUT BPEMEHHU U
00ycrnaBIuBaeT psiJl METOAMYECKUX OCOOCHHOCTEH Kypca.

N3yuenne xumun Ha 6a30BOM ypOBHE allpuOpU HE TOTOBUT CTAPIIEKIACCHUKOB K CIaue
EI'D no xumuu. [ToaTomy B MOCTPOCHUHU Kypca UCTIOIB30BaH @HMIPONOUEHMPUYECKUN NOOX00,
pU KOTOPOM O0YyYeHHE TIPEeaMETy MPOUCXOIUT HAa OCHOBE YUETAa MX MHTEPECOB, CKIIOHHOCTEHN U
0COOEHHOCTEH, BMECTO XeMUOUEHMPUUECKO20 RO0X00a, TIPU KOTOPOM OOyueHHe XUMHHU
CTPOUTCSI HA OCHOBE IPUHITUTIOB U METOJIOB MTO3HAHUSI CAMOU XUMUU.

Huskast MoTuBanus u3ydeHHs] XUMUU OOJBIIMHCTBOM YYalUXCS TyMaHUTapHBIX,
(bu3MKO-MaTEMaTUYECKUX KJIACCOB M IIKOJN OOyCIOBI€HAa €€ CTaTycoM KaK HeNnpo(HIbHOMI
JUCUUIIIMHBL. [103TOMY ¢ 11€/1bI0 MOBBIIIEHUS! UHTEpECa K XMMUU y TaKUX CTAPIIEKIACCHUKOB
MPEyCMOTPEHO YCUJIEHHWE MPHUKIAJHOTO Xapakmepa COJCpKaHUS W  T03HaBaTeIbHOU
JEATeTLHOCTH TP OOYYEHHHM JAHHOTO Kypca, T. €. CBSA3M XHMHUHM C TIOBCEJTHEBHOW JKHU3HBIO
yenoBeKka. Tak, B Kypce OpraHMYecKod XUMHUU Ha 0a30BOM YpOBHE MpejJiaraercs M3ydeHue
pa3nena «OpraHudeckass XUMHUST M OOIIECTBO», KOTOPBIM 3HAKOMHUT CTapIIEKIACCHUKOB C
OCHOBaMU OMOTEXHOJIOTUW U XUMHH TIOJIMMEPOB. A B Kypce OOIIeil XUMUU B pas3jeiie «XUMHs U
COBpEMEHHOE OOIIECTBO» paccMaTpUBAaeTCA TeMa «XUMHUYecKas IPaMOTHOCTh, KaK KOMIIOHEHT

oOmiell KyabTypbl 4YeloBeKa», (OpPMHUpPYETCs yBaKE€HHE K MHCTPYKIHMSAM IO SKCIUTyaTalluu
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OBITOBBIX MPUOOPOB W TpEnaparoB, a € LeENbl0 MPAaBUJIBHOIO yXO0Ja 3a TPUKOTAXKHBIMU
U3JIeTUAMH (YUCTKON, CTUPKOM, CYIIIKOM, YTIO)KKOM ), — YMEHUE YATATh UX TUKCTKH.

Xumuueckuii IKCnepumenm u pacuyémuple 3a0a4u no Gopmynam u ypasHeHusam B Kypce
0a30BOr0 ypOBHS MU3-32 HEOOJIBIIOTO JIMMUTA BPEMEHH MCHOJb3YIOTCS HECKOJIBKO MHAYe, YeM B
OCHOBHOI1 1IKOJI€ U IPU U3YYEHUH XUMHUH HA YIITYyOJIEHHOM YPOBHE.

VBenuueH ynenabHBIA BEC JEMOHCTPAIMOHHOTO JKCIEPUMEHTa W YMEHbIIEH —
71a00pPaTOPHOTO YYEHUUECKOTO.

bonpmyto ponp B MHTErpalMd 3HAHMM CTAPUIEKJIACCHUKOB MO XUMHUU U JPYTrUM

npeaMeraM HUrparoT GuiIocopCcKue Kamezopuu U 3AKOHbI, HAPUMEP, 3aKOHBI Iepexoja
KOJIMYECTBEHHBIX OTHOLICHUI B KaUeCTBEHHBIE, €IMHCTBA U OOPHOBI MPOTUBOMOIOKHOCTEN WIIN
KaTeropusi «OTHOCUTEIBHOCTH MCTUHBI». Tak, B XOJIe¢ JUCKYCCHH O CYTH NEPHOIUYECKOTO
3aKOHA y4Jalluecsl MPUXOAT K BBIBOJY O MPUYHMHHO-CIICICTBEHHON CBSI3M U3MEHEHHUI CBOWCTB
3JIEMEHTOB M 00pa3yeMblX MMHU BEIIECTB OT 3apsiIoB M3 aTOMHBIX sIep WM O JBOMCTBEHHOM
MOJIOKEHUU BOJIOpO/a B mepuoaunyeckoil cucreme. Ilpu paccmorpeHun kiaccupukanuu
XUMHUYECKHX 3JIEMEHTOB W 00pa3yeMbIX UMH IMPOCTHIX BEMIECTB (METaIbl U HEMETAJUIBl) U
COCIMHEHUH (OKCHBI M TUIPOKCHUIBI) HA OCHOBE OTHOCUTEIBLHOCTH UCTHHHOCTH O0YyYarouuecs
OCO3HAHHO paccMaTpUBAIOT 0a30BbIE MOHATHS Kypca: CTPOEHHUE aTOMa M BHJbI XMMHYECKHX

CBHSeI‘/‘I, THUIIBI KPUCTAJUIMICCKUX peIlIéTOK n (1)I/ISI/I‘IGCKI/IC CBOMCTBA BCIICCTB, aMQ)OTepHOCTB.

O0mas xapakTepucTHKa Kypca

OCOOEHHOCTH COJEepkKAHUS U METOAMYECKOro IMOCTPOEHUs Kypca CHOpPMHPOBaHBI Ha
oc"ose PI'OC COO.

1. Conmep:xaHue Kypca BBICTPOEHO JIOTMYHO U JOCTYITHO B COOTBETCTBHHM C CHUCTEMHO-
JeSITeTTHHOCTHBIM TTOIX0/IOM Ha OCHOBE HEpPapXHuu y4eOHBIX MpoOIieM

2. B 10 knacce cCTapIIEKJIaCCHUKM 3HAKOMSATCA C OOrarblM MHPOM OpPraHMYECKUX
BEIIIECTB HAa OCHOBE PEaTU3allK HJIeU B3aUMOCBSI3U XUMHUYECKOTO CTPOEHHSI 3THUX BEILECTB C UX
CBOWCTBaMH U TIPUMEHEHUEM

3. Conepxanue kypca obmedt xumuu B 11 kjacce cmocoOCTByeT (HOpMHUPOBAHUIO
€IMHOW XUMHUYECKOH KapTHHBI MHpa y BBITYCKHHUKOB CpPEIHEH HIKOJIBI MYTEM pPacCMOTpPEHUs
OOIIMX JUIsI HEOPTaHUYECKOW U OPraHMYECKON XUMHH MTOHATHUH, 3aKOHOB M TEOPHIA.

4. N3ydyeHne Kypca MpOBOJIUTCS HA OCHOBE COYETAHUS TCOPUHU U MPAKTHKHU MPOOIEMHOTO
00y4eHHs ¥ MOJIaYl MaTepualia B JIOTUKE HAYYHOTO MO3HAHUS.

5. TeopeTnueckue MoIOKEHUs Kypca MOJKPEIJICHbI IEMOHCTPALMOHHBIMA XUMUYECKUMU

9KCIICPUMCHTAMHU, J'Ia60paT0pHBIMI/I OIIbITAMU U NPAKTUUCCKUMU pa60TaMI/I.



5

6. Peanusyercs uHTErpamus couepkanus Kypca ¢ MpeAMEeTaMU HE TOJIbKO €CTECTBEHHO-
HAy4YHOT'0, HO ¥ TYMaHUTapHOT'O IIUKJIOB.

7. JlOoCTMXKEHUIO TPEIMETHBIX, METANpeIMETHbBIX M JIMYHOCTHBIE PE3YJbTaToB
CIIOCOOCTBYET cucTeMa 3afaHuii B (hopMare pedieKCHH: MPOBEPHTE CBOUM 3HAHWS, MPUMCHHTE
CBOM 3HAHMSI, UCIIOJIB3YUTE JOMOIHUTEIbHYIO HH(GOPMAIIUIO U BBIPA3UTE MHEHHUE.

8. PackpeiBaeTrcsi pojib POCCUMCKMX YYEHBIX B CTAHOBJICHHMM MHPOBOM XUMHUYECKOM
HAYKH, 9TO CIIOCOOCTBYET BOCIIMTAHHIO MATPHUOTU3MA M HAIIMOHAIBHON CaMOUICHTH(DHKAITIH.

9. Kypc peanuzyeT cBsi3b Y4€OHOM TUCHUIUIMHBI C 3KU3HBIO, UTO CIIOCOOCTBYET YCHIICHHUIO
MOTHBALIUU YYaIIUXCA K U3YYCHHIO HEMPO(UIbHOM XUMUU Yepe3 PaCKPBITHE CBSA3H U3y4aeMOro
Marepuaia ¢ Oyayuiei oopazoBaTeIbHOM TpaeKTOpHel U mpodeccuoHanbHON AeITeIbHOCTH.

10. B xypce npeacTaBieHbl COBPEMEHHBIE HAMPABIECHUS Pa3BUTHS XUMHUECKOW HAYKH U
TEXHOJIOTHH.

11. B kypce Hanuim oTpa)xeHHe OCHOBHBIE CO/IeP KATEIbHbIC JINHUU:

e «Beuwjecmeo» — 3HaHUSA O COCTaBE, CTPOEHUH, CBOMCTBaX ((PU3MUECKUX, XUMUYECKUX U

6I/IOJ'IOI‘I/ILICCKI/IX), HaxO0XJACHUU B IIPUPOAC U ITOJIYUCHHUU BaKHEHIITNX XUMHUYECKHUX BCIIICCTB,

o  «Xumuueckasn peaxkuyus» — 3HAHUA O HNPOHCCCAaX, B KOTOPBIX HNPOABIAIOTCA XUMHYCCKUC

CBOMCTBa BCIICCTB, YCIIOBUAX UX IMPOTCKAHUA U crocobax YIIpaBJICHHUA MU,

e «Ilpumenenue eeuwtecmé» — 3HAHUS B3aUMOCBA3U CBOMCTB XHMHYECKUX BEIIECTB,
Hanbosiee  HMCHOJB3YEeMBIX B OBITY, TMPOMBIIIJIEHHOCTH, CEJIBCKOM  XO3SWCTBE,

3/[paBOOXPaHEHUH U Ha TPAHCIIOPTE;

o  «fA3bIK Xumuu» — CHCTEMA 3HAHWN O BAXKHEHIIMX MOHATUAX XUMHUM M XUMHUYECKON
HOMEHKJIaType Heopranuyeckux u opranndyeckux semectB (MIOITAK u TpuBmaibHON);
BJIa/IeHNE XMMHUECKOM CHMBOJIMKOM U €€ OTpaKeHHEM Ha MUChbME, — XUMUYECKUMHU 3HAKaMH
(cumBonamu), (GopMysbl U YpaBHEHUs, a TaKXkKe MpaBuiia epeBojia HHPOPMALIUU C POTHOTO

sA3bIKa Ha A3BIK XUMHWH U 06paTHO.

MecTto npegmera B y4eOHOM IJIaHE
Kypc xumuu B cpeaneil mkosne npenycMmarpuBaercsd denepaibHbIM rocyaapCTBEHHBIM
o0Opa3oBareibHBIM CTaHAAPTOM KaK COCTaBHas 4YacTh HpeaMmeTHou oOmactu «EcTecTBeHHO-
HAy4HBIE IPEAMETHI.
B yuebnom mnane OY u3yueHue XUMHUH NPOBOAUTCA U3 pacuéra 1 (2) yaca B Henemo (34
(68) yacos B rox).

.JII/I‘IHOCTHBIC, METANPEAMETHBIC H NMPECAMETHLIEC PE3YJIbTATBI OCBOCHHUA Kypca
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OOydyeHue XMMUHU B CpeaHEH IIKojie Ha 0a30BOM YpOBHE IO JIAHHOMY KYpPCY CITIOCOOCTBYET

JOCTHKCHHUIO O6yLIaIOH_[I/IMI/IC${ CICOAYIOIIUX JIUUHOCMHBIX PE3)/1bmaAmaoe:

1y

2)

3)

4)

YyBCTBA TOPAOCTH 3a POCCHHMCKYI0 XHMMHMYECKYI0 HAyKy M OCO3HAHME POCCUHCKON

Fpa)KHaHCKOﬁ NACHTUYHOCTU — 8 b]@HHOCMHO-OpueHmaL;MOHHOIZ cqbepe;

0CO3HaBaTh HEOOXOAMMOCTh CBOEH MO3HABATEIbHOM ACATEIBHOCTH U YMEHUE YIIPABIATSH €10,
TOTOBHOCTh U CHOCOOHOCTh K CaMOOOpa30BaHMIO Ha MPOTSHKEHUH BCEH >KU3HU; IOHUMAaHHE
BRXHOCTH HEMPEPBIBHOTO OOpa30BaHUA Kak (aKTOpy YCHEIIHOW NpodecCHOoHaIbHOW U

OOLIECTBEHHON JEATEIbHOCTH; — 6 NO3Ha8amenvhoti (KOTHUTUBHOM, MHTEIUIEKTYaJIbHOM)

chepe

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JasibHEHIIIEH 00pa3oBaTeIbHON TPaeKTOpUU WK cepsl

podeCCHOHANTBHON NEITEILHOCTH — 6 Mpy0osol chepe,

HENpPUSTHE BPEIHBIX MPUBBIUEK (KypeHHUs, yNOTpeOJEeHUs aJKOroisi M HApKOTUKOB) Ha
OCHOBE 3HAaHMM O TOKCHYECKOM M HAPKOTHUECKOM JEWCTBUM BEIECTB — & cghepe

300posvechepediceHust U 6e30naAcH020 00PaA3a HCUZHU;

Memanpedmemnbmu pe3yiomamamu OCBOCHHS BbIITYCKHHUKAMU cpeI[Heﬁ IOKOJIBI KypcCa

XUMHUU ABIISAIOTCA:

1y

2)

3)

4)

UCNONb306aHUe OCHOBHBIX METOOB IIO3HAaHUS (OHpEAeNeHHEe MCTOYHUKOB Y4eOHOM U
HayyHOU MH(pOpMalnu, TOITydeHUe 3Toi nHdopManuu, e€ aHaJIu3, U YMO3aKJIIOUEHHsI Ha €ro
OCHOBE, W3IOTOBJIEHHWE U TMpe3eHTalus WHGPOPMALMOHHOTO MPOAYKTa; IPOBEICHUE
JKCIIEPUMEHTa, B TOM UHCIE€ W B IMPOLECCE HCCIENOBATEIbCKON IE€ATEIBHOCTH,
MOJIEJIMPOBAHUE HU3YyYaeMBIX OOBEKTOB, HAONIOJEHHE 3a HUMH, UX HM3MepeHue, (huxcanus
pE3yNbTaTOB) W HUX nNpuMeHeHue JUIsl TIOHUMAaHMS Ppa3IMYHBIX CTOPOH OKpYXKarouleu

HeﬁCTBHTeHBHOCTH;

énaoenie OCHOBHBIMHU HUHTCJUICKTYaJIbHBIMU OIICpAllUIMU (aHaHI/I3 U CHHTC3, CPABHCHUC U
cucTeéMaru3anus, 0606H_ICHI/IC U KOHKpCTHU3alu:, KHaCCI/I(i)I/IKaLII/IH N TIOMCK aHaJIOTOB,
BBISAIBJICHUC TMPUYNHHO-CICICTBCHHBIX CBSISGI\/’I, (bOpMy.]'II/IpOBKa THUIIOTE3, HX IMPOBECPKa H

(bopMynUpOBKa BHIBOIOB);

nosuanue 0O0BEKTOB OKpYyXXaromero Mupa B IIJIAHE BOCXOXIACHHUA OT a6CTpaKTHOI‘O K

KOHKPETHOMY (OT OOIIIEro yepe3 YacTHOE K EAUHUIHOMY);

cnocobrocmb BBIIBUT'aTb UACHU U HAXOAUTH CPECACTBA, HeO6XO}II/IMI)Ie JJI1 UX JOCTHUKEHUA,
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5) ymenue popMyTHpPOBATH 1IETU U OTMPEICIAThH 33a/1a4 B CBOCH MO3HABATEIIHHOM JCSITCIIBHOCTH,

OTIPEICIATH CPENICTBA JIS TIOCTHIKEHUS 1IeJIeH U pPelIeHus 3a/1a4;

6) onpedensmv  pazHOOOpa3HbIE HCTOYHUKM  TONYYEHHUS  HEOOXOAMMOW  XUMHUYECKOU
UHPOpPMAIIUN, YCTAHOBJICHHE COOTBETCTBUSA COACPKAaHUS W (OPMBI IPEACTABICHUS

UH(POPMAITMOHHOTO TIPOIYKTa ayIUTOPHH;

7) ymenue TPOAYKTUBHO OOWIaThCS W  B3aMMOJCHCTBOBATH B IPOLECCE COBMECTHOM
JEATENIbHOCTH, YYUTBIBATh MO3MLUM JAPYTUX YYAaCTHUKOB JESTENBbHOCTH, 3()(EeKTHBHO

paszperarb KOHQJIUKTBI;

8) 20mo6HOoCmb K KOMMYHUKaITUU (HpeI[CTaBJ'IHTB pe3YJIbTAaThI COOCTBEHHOH IO3HaBaTEIHLHOM

ACATCIIbHOCTH, CJIBIIIATD U CIYIIATh OIMIIOHCHTOB, KOPPEKTUPOBATH CO6CTB€HHYIO HO3I/II_II/IIO);

9) ymenue WHCMONB30BaTh CpPeACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHN
(manee — UMKT) B pemieHry KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPTAaHU3AIMOHHBIX 3a/1a4 C
CcoOIIoeHUEM TpeOOBaHMIA 3PrOHOMUKH, TCXHHUKH 0e30MIacHOCTH, TUTHUCHEI,

pecypcocOepekeHusl, MPaBOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON O€301MaCHOCTH;

10) 6n1aoenue A36IKOBBIMU CPEICTBAMH, B TOM YHCJIE U S3bIKOM XUMUU — YMEHHE SICHO, JIOTUYHO
Y TOYHO MU3J1ararb CBOIO TOUKY 3PEHHUsI, UCIIOJIb30BaTh a/ICKBATHBIC A3BIKOBBIE CPEACTBA, B TOM

YHCIIe U CUMBOJIbHBIE (XUMHUYECKUE 3HAKH, (DOPMYIIBI U YPABHEHUS).

Ilpeomemnvimu pe3ynvmamamu N3y4eHrs XMMUU Ha 6a30BOM YPOBHE Ha CTYIEHH CPETHETO
o011ero oopazoBaHus SBISIOTCS CIEAYIOUINE PE3YIbTATHI.

I. B nmo3naBaresbHO# cdepe:

1. 3nanue (noHumanue) TEPMHHOB, OCHOBHBIX 3aKOHOB U BaKHEHIIMX TEOpHil Kypca

OpraHUYECKOM U 00IIei XUMUH;

2. ymeHue HaONIONATh, OMHUCHIBATh, (PUKCHPOBATH PE3YyJIbTAThl M JI€JIaTh BBHIBOJBI HAa OCHOBE
JIEMOHCTPAIIMOHHBIX U CAMOCTOATENILHO MPOBEAEHHBIX IKCIIEPUMEHTOB, UCIIOIb3YS AJI 3TOTO

POIHOM (PYCCKUI MM MHOM) S3BIK U SI3bIK XUMUU;

3. ymerue KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC J3JICMCHTBI, ITPOCTHIC BCHICCTBA, HCOPTraHUYCCKUC U

OpTraHU4YCCKUE COCANHECHUSA, XUMHUYCCKUE ITPOLICCCHI;

4. ymernue XapakKTCpu3oBaTb 06u11/1e CBOﬁCTBa, MOJIYyYCHUC U NIPUMCHCHUC HU3YUYCHHBIX KJIACChI

HCOPTaHUYCCKUX 1 OPraHUYCCKHUX BCHICCTB U UX Ba)KHEHIITIX HpeﬂCTaBHTeHeﬁ;



5. onucweieamo KOHKPETHBIC XUMHWYCCKHE PCaKIHWH, YCIOBUA HX IPOBCACHUA W YIPABICHUA

XUMHUYCCKHUMHU IIPOLECCAMMU,

6. ymenue MMpOBOAUTD CaMOCTOATEIbLHBIN XUMHUYECKHI OKCIICPUMECHT nu Ha6J'IIOI[aT]':>
I[CMOHCTpaI_[I/IOHHBIf/i OKCIICPpUMCHT, (I)I/IKCI/IPOBaTB pe3yibTarbl W AOCJIaTb BBIBOALI U

3aKJIIOYEHUS 110 PE3yNbTaTaM;

7. npocro3upoeamds CBOICTBa HCHU3YUCHHBIX BCHICCTB 110 aHAJIOTUH CO CBOMCTBaMH N3YYCHHBIX

Ha OCHOBC 3HaHUS XUMHUYCCKHUX 3aKOHOMepHOCTCI>'I;

8. ompedensmv WCTOUHUKH XUMUYECKOW HWHGMOpManuu, moinydarh €€, MPOBOIUTH aHAJW3,

HU3roTaBJIMBATh I/IH(bOpMaHI/IOHHLII‘/'I MNPOAYKT U NPEACTABIIATH €TI0,

9. ymemwv nonvosamvcs o00A3aTENBHBIMU CIPABOYHBIMU Marepuanamu: llepuonndeckoit
cucteMolt  xumudeckux  anmemeHtoB  J[. M. MenaeneeBa, TabiMieid — pacTBOPHUMOCTH,
ANEKTPOXUMUYECKUM PSIIOM HAIPSKEHU METAJUIOB, PSIAOM JJIEKTPOOTPULIATEIIBHOCTH — JJISt
XapaKTEPUCTUKU CTPOEHUs, COCTaBA U CBOMCTB aTOMOB XMMHUYECKHX 31eMeHTOB [—IV nepnonos

u O6paSOBaHHI>IX HUMHU IIPOCTBIX U CJIOKHBIX BCIICCTB,

10. ycmanosenenue 3aBUCUMOCTH CBOMCTB M IPUMEHEHHUS Ba)XKHEHWIIUX OPraHUYECKUX
COEMHEHUHN OT UX XMMMYECKOI'O CTPOEHUs, B TOM UYUCIIE U OOYCIOBJIEHHBIX XapaKTepPOM 3TOr0

CTpoeHHUs (TpeiebHBIM WM HENPEAEIbHBIM) U HATMYMeM (QYHKIIMOHAIBHBIX TPYIIIL;
11. mooenuposanue MoNEKya HEOPraHUYECKUX U OPTaHUUYECKUX BEIIECTB;

12. nonumanue XMMHUYECKOM KapTHHBI MHUpa KaK HEOThEMJIEMOW YacTH LEJIOCTHOM HaydHOU

KapTHUHBI MUpaA.

IIL. B 1eHHOCTHO-OpHEHTALMOHHOI cdepe — GopMHUPOBaHME COOCTBEHHOW MO3UIUHM IpPU
OLICHKE TOCIEACTBUM I OKPYXKAIOWIEH Cpelpl ACATEIbHOCTH 4YEJIOBEKA, CBA3AHHOU C

MIPOU3BOICTBOM M IE€PePadOTKON XMMHUUECKUX TPOIYKTOB;

I1I. B TpynoBoii chepe — npogederue XUMHUYECKOTO IKCIEPUMEHTA; pa36umue HABBIKOB
yueOHOM, MPOEKTHO-UCCIIEOBATENHCKON U TBOPUECKOH JEATEIHHOCTH NP BHITIOTHEHHUH

WHIAUBUIYAJIIBHOT'O ITPOCKTA IO XUMUH,

IV. B c¢epe 310poBoro odpasa :Ku3HU — coOn00enue TPaBUi 0€30MacCHOr0 0OpaleHus ¢
BEIIECTBaMH, MaTepHajlaMy; OKa3aHHE IEepPBOM IOMOILIM IpPU OTPABICHHSAX, OXOTaxX H
TpaBMax, MOJYYEHHbIX B pe3yjbTare HapylIeHHs NpPaBHJ TEXHUKH O€30MacHOCTH MpH

paboTe ¢ BemiecTBaMu U J1a00paTOpHBIM 000PYIOBAHUEM.



Conep:xkanue kypca 10—11 kiaaccoB. ba3oBblii ypoBeHb

ConepkaHue Kypca XapakTepu3yeTcsl LEJOCTHOCTbIO M CHCTEMHOCTBIO Y4eOHOTro
npeaMeTa, Ha OCBOSHHE KOTOPOTO OTBEIEHO JKECTKO JIMMUTHPOBAHHOE y4eOHOE BpEMSI.

[TepBas wacTh kypca (10 Kimacc) mocBsiieHa OpraHMYeCKUM COeIMHEHHIM, a Bropas (11
KJIacc) — OOIIeH XHUMUH.

CrpykTypupoBaHu€e Kypca OPraHMYECKOW XHMMHUHU CTABUT LIEJIBIO PA3BUTHE YYalUXCS
cpeactBamMu  y4yeOHOM  aucuuiuidHbl. [loaToMy BHauane paccMaTpUBAIOTCS — KpaTKuUe
TEOPETUYECKUE CBEACHHS O CTPOEHUH, KiacCuUKauu U crnocodax (popMHUpPOBaHUS Ha3BaHUU
OpraHMYECKHX COEIMHEHUH, 00 OCOOEHHOCTAX MPOTEKAaHUS OpPraHUYECKUX peakuuil B
CPaBHEHMM C M3YYEHHBIMH B OCHOBHOH IIKOJIE TUIIAMU XMMHUYECKHMX pEakUui € ydacTueM
HEOpraHMYecKux BellecTB. Ha HayanbHOM 3Tame pacKpblBAalOTCA MPUYMHBI MHOrooOpasus
OpPraHUYECKHUX COCTUHEHHI.

Jlanee paccMaTpuBalOTCS OCHOBHBIE KJIAcChl OPraHUYECKUX  COCOUHEHMA —
YIJIEBOJIOPO/IOB (AJIKAHOB, aJIKEHOB, JUEHOB, AJIKWHOB, apEHOB) U MX NPUPOIAHBIX HCTOYHUKOB
(mpupoaHOTro Ta3a, He(TH U KAMEHHOTO YIJIsi). DTO IMO3BOJISIET 3aKPEIIUTh OCHOBHBIC MOJIOKECHUS
TEOPUHU XUMUYECKOTO CTPOEHUSI OpraHnyeckux coeauHenuii A. M. bytneposa.

3areM cBelleHUsI O 3aBHCHUMOCTH CBOWCTB OPraHMYECKHX COCIUHEHUN OT UX CTPOCHHS
pa3BUBAIOTCSI TMPH PACCMOTPEHUU KJIAcCOB KHCIOPOACOAEPKALIUX COEIUHEHUH (CHHUPTOB,
¢deHona, aabAETUAOB, KapOOHOBBIX KHCJIOT, CIIOXKHBIX 3(QHUpPOB, >KUPOB M YIJIEBOAOB) H
a30TCOJEPKALIMX OPraHUYECKUX COEIMHEHUI (aMUHOB, aMHUHOKHUCIIOT, OEJIKOB U HYKJIEHMHOBBIX
KHUCJIOT).

Wnero nenenonaranusi, T. €. OTBETAa Ha BOMPOC O POJU OPraHUYECKONM XUMHUU B KU3HU
COBPEMEHHOr0 00IlleCTBa, pealu3yeT 3aKIIouuTellbHas raBa Kypca «OpraHudeckas XUMUS U
oOmectBo». B Hell oOywarommecs 3HaKOMATCS C TaKMMU BaXHBIMH B IPAKTUYECKOM U
OMOJIOTMYECKOM OTHOLICHUM BEIIeCTBAaMM M MarepuajgaMi, Kak IUIacTMacChl M BOJIOKHA,
(bepMeHThI, BUTAMUHBI, TOPMOHBI U JIEKAPCTBA, a TAKXKE C JOCTHKEHUSIMU OMOTEXHOJIOTHH.

Wneu Teopun pa3BuBaroniero oO0yuyeHus MOJI0KEHbl U B OCHOBY Kypca o0Iied XuMuu. Y
CTapIICKJIACCHUKOB (OpPMHUpPYETCsS LEIOCTHOE IMpEJACTaBICHHE O XHMUYECKOW Hayke |
XUMHYECKOM IMPOM3BOJICTBE, @ TAKKE O €JUHON €CTECTBEHHO-HAyYHOUN KapTHHE MUpa, B KOTOPOH
XUMHYECKasi KapTUHA MHpa SIBIISIETCA €€ HeOTheMJIEMOM YacThIo.

B kypce oOmieil XxuMuy BHa4ajie ydyaluecsl 3HAKOMSTCS TOCIEAHUMHU JTOCTH)KEHUSMHU B
o0JIacTH M3Y4YEHHUs aToMa, Y3HAIOT O COBPEMEHHBIX METOJaxX I03HAaHMWS CTPOCHUS aToMa,
YIIYOJSIOT U PACHIMPSIOT 3HAHMS, TOJyYeHHbIE B Kypce OCHOBHOM IIKOJIBI, O CTPOCHUU aToMa U

BellecTBa Ha ocHoBe I[leproamueckoro 3akoHa u [lepuoguueckon cucremsl 1. . Menneneesa,
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00 0O0muX CBOWCTBAaX KJIACCOB OPraHUYECKUX W HEOPraHUYECKHUX COSAMHEHUN (KHUCIIOT,
OCHOBaHH, aM(OTEPHBIX COCJAWHEHHI) B CBETEC TEOPUH IJICKTPOJIUTUYCCKON ITUCCOIUAINN U
NPOTOHHOW Teopuu. Jlamee paccMarpuBaeTcs KiIacCU(PUKAIUMSA XUMHUYCCKUX pEakluuid B
OpPTaHMYECKOW W HEOPTaHMYECKOW XMUMHH. 3aBepIIacT Kypc 3HAKOMCTBO CTapIIEKIACCHUKOB C
NEPCICKTHBAMU PAa3BUTHA XUMHYECKOH HAyKM W XUMHYECKOTO IPOM3BOJCTBA, C MPOOIeMaMu

OXpPaHbI Oprma}omeﬁ Cp€abl OT XUMHUYCCKOI'O 3arpsA3HCHUA U IYTAMHA UX PCIICHUS.

Conep:xkanne kypca. 10 kiaacc. ba3oBblii ypoBeHb
Teopua cmpoenua opeanuueckux coeounenuit A. M. Bymaeposa. Ilpeomem
opeanuueckou xumuu. OpeanuyecKkue eewjecmea: NPUpPoOHbvle, UCKYCCMBEHHble U
cunmemuueckue. OcobeHnocmu cocmasa U CMPOEHUs OP2aAHUYECKUX Beuecms.
Bumanusm u eco kpax. Ilouamue 06 yeneeo0opodax.
OcHOBHBIC  TNOJIOKEHMS  TEOPHM  XHMMHYECKOro crpoenuss byrtiaeposa.
BanentHocts. CtpykTypHble (opMyllbl — IMOJHBIE M coKpaméHHble. IIpocTsie
(omvHapHBIE) M KpaTHble (JIBOIHBIE W TpOWHBbIE) CBA3M. M3oMepsl U wuzoMmepus.
B3aumHoe BiusiHUE aTOMOB B MOJIEKYJIE.
Jlemoncmpayuu. Hexotopsie 001I1e XUMUYECKUE CBOWCTBA OPTaHUYECKUX BEIECTB:
UX ropeHue, miaBieHue u oOyrmuBaHue. Moaenu (mapocTepHeBble U 00BEMHBIC)
MOJIEKYJI OPraHUYECKUX COEAMHEHUN Pa3HbIX KJIacCOB.
Ilpakmuueckaa padoma: <«OnpeneneHue ->JIEMEHTHOTO COCTaBa OPraHUYeCKUX
COCITMHEHUI ».
Jlabopamopnusie onvimal. 113roTOBIEHNE MOZIETEH OPraHUYECKUX COETUHEHUM.
YrieBoaopoabl U UX NPUPOAHbIE HCTOYHUKHU
IIpeneasbHbie yrieBoaopoabl. Ankanbl. OnpeneneHue. [omonorunyeckuil psaj ajJkaHOB U €roO
obmas Qopmyna. CrpykrypHas u3zoMepus ymiepoaHod uenu. Panukanel. Homenknarypa
aNKaHOB. XMMHWYECKUE CBOWCTBA AJKAHOB: FOPEHUE, PEaKLMU 3aMelleHus (raJoreHupoBaHue),
peakuus pa3ioKeHHUs MeTaHa, peaklys JeTUIpUPOBAHUS dTaHa.
HenpeneabHble yriieBogopoabl. AJIKeHbI. OTWi€H. [OMOJIIOTMYECKHMH psJl  AJIKEHOB.
Homenknarypa. CrpykrypHas u3zomepus. lIpombllUIEHHOE IOJNIy4€HHE AJIKEHOB: KPEKUHI U
NeTUAPUPOBaHME ajJKaHOB. Peakuus Jeruaparanuy 3TaHONA, Kak JabOpaTOpHBIA CrOCo0
MOJTyYeHUs] ITUJICHA. Peakuuu mnpucoenuHeHus: TruapaTtanys, T'HIPOrajoreHUpoBaHUE,
rajoreHupoBanue, nomuMepuszanuu. IIpaBuno  MapkoBHukoBa.  OKHCIEHHE — AJIKEHOB.

KadecTBeHHBIE p€aKklru Ha HCHIPCACIIbHBIC YITICBOAOPOABI.
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Anxanuennl. Kayuykm. Homenknarypa. ConpspkéHHble aueHbl. byrtanuen-1,3, u30mpeH.
Peakius JleGeneBa. Peakmuu mnpucoenwHeHWs  ankaaueHoB. Kaydyku: HaTypalbHBIH,
cuHTeTHueckue (OyTaMeHOBBIN, U30MPEHOBHIN ). Bynkanusamnus kayuyka. Pesuna. D00HHUT.
AaxuHbl. O0mas XapakTepUCTHKa roMojoruyeckoro psaa. CrnocoObl 00pa3oBaHMs Ha3BaHHM
AJIKMHOB. XHMMHUYECKHME CBOWCTBAa  aleTWICHA: TOPEHHE, pEeakUuu IPUCOCIUHECHMS:
THJIPOraJIOTeHUPOBaHKe, raJloreHUpoBaHue, ruaparanus (peakuus Kydeposa), — ero nosyueHue
U IIpUMEHeHue. BUHWIXJIOpU M €ro NoJMMepr3anus B MOJIUXIOPBUHUIL

Apenbl. beH30i1, Kak NpeACTaBUTENb APOMAaTHUECKUX YIIIEBOAOPO0B. CTpOEHHE €r0 MOJIEKYIIbI
U CBOMCTBa (PU3MUECKME M XUMHMUYECKHE CBOMCTBA: TOpPEHHE, PpEaKUUU 3aMELICHUS] —
rajJloreHupoBanue, HuTpoBanue. [lonyueHue u npumenenue OeH3oma.

IIpuponnbiii m nmonmyTHblil raspl. CocraB mpupoAHOro rasa. Ero HaxoxaeHue B INpPHUPOJE.
[Ipeumy1iecTBa NMPUPOAHOIO ra3a Kak TOIUIMBA. XHMMHUYECKas nepepaboTka MpUPOIHOro rasa:
KOHBepcus, mupoau3. CHHTE3-ra3 u ero NpuMEHEHHUE.

[TortyTHble Ta3bl, uX coctaB. IlepepaboTka MOMYTHOIO ra3a Ha (ppakUUM: CyXOH ra3, NporaH-
OyTaHOBasi CM€Ch, Fa30BbIN OCH3MUH.

He¢1b u cnocodbl eé nepepadorku. CocraB HepTu U €€ mepepabOTKa: MEPEroHKa, KPEKUHI,
pudopmunr. Hedrenponykrsl u ux noiydenue. [loHsrue o6 okTaHOBOM uucie. XUMHUYECKUE
CHOCOOBI MOBBIIIEHUS KauyeCcTBa OCH3MHA.

Kamennblii yronb u ero mepepadorka. KokcoBaHuME KaMEHHOTO YINISI M €ro MPOIYKTHI:
KOKCOBBI ra3, aMMuayHasi Boia, KAMEHHOYTOJIbHAsl CMOJIa, KOKC. ['a3u¢ukaius KaMeHHOro yIiis.
Jemoncmpayuu. l'opeHue IpeneiabHbIX W HENPENEIbHBIX YIIEBOJOPOAOB: METAaHA, JTaHa,
arieTnsieHa. KauecTBeHHblE peakIMM Ha HeNpeaeibHbIe YIIEBOJOPOAbI: O0OECIBEUMBAHNE
STUJIEHOM W AaleTWJIEHOM pPAacTBOPOB I€pMaHraHara Kajausi U OpomMHOW Bonbl. OTHOIIEHUE
OeH3oma K 3TUM okucnurensm. [lerunparanus stanona. ['uaponus kapouaa kanpuus. Komnexkuun
«Hedtp u HeTenpoaykTh», «KaMeHHBIN yroib U MPOAYKTHI €ro nepepadoTkmn», «Kaydykmy.
Kapra nonesnsix nckonaeMoix PO.

Jlabopamopnsie onvimer. OOHapy)XeHUE MPOAYKTOB ropeHHsl cBeud. lVccimemoBanue CBOMCTB
Kay4qyKOB.

Kucaopon- n azorconep:kaiye oprann4eckie coeMHEeHNs

Opnoaromubie cnuptbl. Onpenenenne. @OyHKIMOHANBHASA  TUAPOKCWIBbHAs — TpyImIa.
[omonoruueckuii  psig  HpelenbHBIX — OJHOATOMHBIX  CHHUpTOB. 3omepuss monoxeHus
¢byHKIMOHANBHON rpynmbl. BonoponHas cBs3b. XUMHUYECKHE CBOMCTBA CIUPTOB. AJbAECTHUAHAS
rpynna. Peakuus »stepuduxanuu, ciaoxsele 3¢upbl. Ilpumenenue crnuproB. [leiicTBue

MCTHUJIOBOTO U 3TUJIOBOI'O CIIMPTOB HA OPTaHNU3M YCJIOBCKA.



12

MHoroaroMHbie CIIHPTHI. DTUICHNINKOIB, KAK NIPEACTABUTENb IByXaTOMHBIX U NIMLEPHH, KaK
IIPEICTaBUTENb TPEXATOMHBIX CIUPTOB. KauecTBeHHas peakuuss Ha MHOTOATOMHBIE CIIUPTHI, X
CBOWCTBa, moJy4YeHue u npumenenue. [lousarue 06 antudpusax.

®enoa. CtpoeHue, MoiydeHue, CBOMCTBA U NMpUMeHeHHe ¢eHona. KauecTBeHHbIE peakluu Ha
(benou. B3aumHoe BiMsHUE aTOMOB B MOJIEKyJe (peHoa.

Aubaeruabl U KeToHbl. DopMalbIerua M aneTaibAerull, Kak IMPEICTaBUTENH AJIbJETHIOB,
cocraB UX MoJsieKyd. DyHKIMOHaJIbHAs KapOOHWibHas rpynmna. KauecTBeHHbIE peakiuu Ha
anpaeruapl. CBOWCTBA, MOMyYeHHE W IpUMEHeHHne (opMallbIeTiia U areraibaeruaa. Peaknun
HOJMKOHAeHcauuu A popmanbaeruaa. [Tonarue o keToHax Ha mpUMepe alleToOHa.
KapGoHoBble KHCJIOTBI. [OMONOrMYECKUil psii MPEAeNbHBIX OIHOOCHOBHBIX KapOOHOBBIX
KACIOT. JKupHble KapOOHOBBIE KHCIOTHL. XHWMHYECKHE CBOWCTBA KAapOOHOBBIX KHCIIOT.
ITonyyeHue 1 NpUMEHEHUE MYPAaBBUHOW U YKCYCHOW KHMCIIOT.

Caoxubie 3¢pupsbl. Kupsbl. Peakius stepudukanuu. Crnoxusle 3¢upsl. Kupbl, ux cocraB u
TUJIPONIN3 (KUCIIOTHBIN U 1esI04HOM). Mbuta. ['uipupoBanue >Kupos.

YraeBoabl.  YrieBoasl.  MoHocaxapuapl.  [nmokoza  kak  anpaermpocnupr.  CopOuT.
MonouHokucioe u  cnuproBoe  Opoxenue. Dotocunres.  Hucaxapuuel.  Caxaposa.
[Tonmucaxapuabl: Kpaxmal, LEJUII0II03a.

AMuHBI. AMUHOTpynna. AMHHBI IIpeJieIbHbIE U apoMaTudeckue. AHwIMH. [lonyyeHne aMMHOB.
Peaxnus 3unnna. XuMuueckue CBOMCTBA M MPUMEHEHHE aMHUHOB.

AMHMHOKHCJIOTBI. AMHHOKHMCIIOTBI, COCTaB KX MOJIEKYl M CBONCTBA, Kak aM{QOTEpHbIX
OpraHMYECKMX COENMHEHUW. [JmuuH, Kak IpeacTaBUTENb aMHUHOKHMCIOT. [lomydeHue
MOJIMTIIETUIOB PEAKIUEN MTOJIIMKOHAeHcauu. [[oHATHE O NENTUIHOM CBSI3H.

Beakun. CtpoeHue Moisekya O€NKOB: NEpBUYHAs, BTOpPUYHAsT W TPETHYHAs CTPYKTYPHI.
KauecTBeHHbIE peakiiuy Ha O€IKU, UX THIIPOIN3, IeHATypalus U OMOoJIoruuecKie pyHKINN.
Jemoncmpayuu. IlomydyeHue anpIernioB OKHCIEHHMEM cnupToB. KaduecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIUPTHI. 3aBUCUMOCTh PACTBOPUMOCTH (peHOJa B BOAE OT TEMIEeparyphl.
BsaumopneiictBue ¢ OpoMHoi#l Bojoit u xyopuaom kenesda (III), kak kauecTBeHHbIE peakuu Ha
¢denon. Peakiumn cepeOpsHOTo 3epkajia U CO CBEXKENONy4eHHbIM ruapokcuaom menu (II) mpu
HarpeBaHWH, KaK KaueCTBEHHbIE PEaKIMM Ha ajbaerujsl. OOpas3ibsl MypaBbUHOM, YKCYCHOM,
NaJIbMUTHHOBOM M CTEAPUHOBON KHMCIOT M UX PACTBOPUMOCTB B BOZE. AJIbJIETHIHbBIE CBOWCTBA U
CBOWCTBA MHOTOATOMHBIX CIUPTOB TJIIOKO3bI B peaknuu ¢ ruapokcugom  meau  (ID).
Unentuduxamms kpaxmana. KauecTBeHHbIe peakliny Ha OEIIKU.

Jlabopamopnsie onvimpl. CpaBHEHUE CKOPOCTH HCHApeHUs BOAbI U ATaHONA. PacTBOpHMOCTH
IIMLEpUHA B BoJEe. XMMHUYECKHE CBOMCTBA YKCYCHOW KHUCIOTHL. OmpeneiaeHue HENpeneabHOCTU

paCcTUTCIILHOTO Macja. I/II[eHTI/I(bI/IKaL[I/IH Kpaxmajla B HCKOTOPBIX TMPOAYKTAX [IUTAHUS.
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N3roroBienne KpaxMajlbHOro kieicrepa. M3rotoBneHue Monened MOJEKYJ aMHUHOB.
H3roroBneHue MOAEIN MOJIEKYIbI TIIUIHHA.

Ilpakmuueckaa paboma. Vinentudukanus OpraHMuECKUX COCTUHCHHM.

Oprannyeckasi XuMHsA 1 00111eCTBO

Bbuorexnonorus. Ilepuoast e€ passutusa. Tpu HampapieHUs OMOTEXHOJOTHH: TeHHAs (WK
TeHEeTUYECKasl) UHKEHepus; KIJIeTOuHas MH)KEHepus; Ouonoruueckas MHxeHepus. [eHernyecku
moguduuupoBanusie opranusmbel  (IMO) wu  Tpancrennas mnponykuus. KiioHupoBaHue.
NmMmoOunn3oBaHHbIe EPMEHTHI U UX IPUMECHCHHE.

IMoaumepsl. Knaccuduxanus nonumepos. VckycCTBEeHHbIE MOTUMEPHI: LIEUTYIOU], alleTaTHbIN
HIENK, BUCKO3a, LieJu1odaH.

Cunrernuyeckue nojaumepsbl. [Tonmumepusanys U NOJIUKOHJAEHCALMS, KaK CIIOCOOBI MOMyYEHUs
nonuMmepoB. CuHTeTMueckue Kayuyku. llomuctuposn, TepaoH M MOJIMBUHMIXJIOPUI, Kak
npeacTaBuTenu rmiactMacc. CHHTETHUECKHE BOJIOKHA: KallpOH, HAMIIOH, KeBJap, JIaBCaH.
Jlemoncmpayuu. Konnekuy KayudyKoB, IJIACTMACC, CHHTETUYECKUX BOJIOKOH U U3JENHNA U3 HUX.
@epMEeHTaTUBHOE Pa3IOKEHHE MEPOKCHAa BOAOpPO/a C IOMOIIBIO0 Karaja3bl CBEXKEHATEPTHIX
MOPKOBH WU KapTOQes.

Jlabopamopnsie onvimpl. O3HAKOMIICHUE C KOJJIEKIMSMU KAaydyKOB, IUIACTMACC M BOJIOKOH.

Pacrno3naBanue mimacTMacc U BOJOKOH.

Conep:xanue kypca. 11 kiaacc. ba3oBblii ypoBeHb
CrTpoeHue BelecTB
OcHoBHbIEe cBelleHUsI 0 cTpoeHnu aroma. CTpoeHHE aroma: cocTaB sijpa (HYKIOHBI) U
aNieKTpoHHass o6Oosouka. [lonstue 00 w3ortomax. [loHATHE O XWMHUYECKOM DJEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsiJIOM sipa.
IHepuoanyeckas cucremMa xuMu4eckux djiemeHToB /. 1. MenneieeBa B cBeTe cBeTe yYeHUS
0 crpoeHun aroma. Ousnyeckuil cMbIca NpuHATON B Tabmuie J[. 1. MenaeneeBa CHMBOIHMKU:
MOPSIKOBOIO HOMEpa 3JIEMEHTa, HOMEpa Iepuoaa U HoMmepa rpymnmbl. [IoHsATHE O BaleHTHBIX
anekTpoHax. OToOpakeHHe CTPOSHUS IEKTPOHHBIX 000JIOYEK aTOMOB XHMHYECKUX AJIEMEHTOB C
MIOMOIIIBIO DJIEKTPOHHBIX M AIEKTPOHHO-TpadhuIecKux GopMyIl.
OObsicHEeHHE 3aKOHOMEPHOCTEW W3MEHEHHsI CBOWCTB DIEMEHTOB B MEpUOJaX M TPYIIax
MEPUOANYECKON CUCTEMBI, KaK CIEICTBUE UX ANEKTPOHHOIO CTPOCHUS. DIIEKTPOHHBIE CEMENCTBA
XUMHYSCKHUX DJICMEHTOB.
CpasHenue Ilepuoanueckoro 3aKkoHa U TEOPHH XHMHYECKOI0 CTpOeHHs Ha (uirocodcekoi

OCHOBEC: IIPCANIOCHIIIKM OTKPBITHSA HepI/IO,Z[I/I‘{CCKOFO 3aKOHa U TCOPUU XUMHYCCKOTI'O0 CTPOCHUA
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OpraHWYECKHX COCIMHEHHM; pPOJIb JINYHOCTH B HCTOPUM XHMMHUH; 3HAUCHHUE NPAKTUKH B
CTAHOBJICHUH U PA3BUTUU XUMUYECKUX TEOPUM.

HNonnass xuMu4ecKasi CBSI3b M HOHHbIE KPUCTAJJIMYECKHe peliéTKU. KaTuoHbI 1 aHUOHBI: UX
3apsabpl U KiIaccU(UKALUS 10 COCTaBy Ha MPOCThIE U ciloxkHbIe. [IpeacraBurenu. Ilonstue 00
MOHHOM XHMMHMYECKO cBsi3u. MoHHas Kpucraminyeckas pemérka U (usnueckue CBOWCTBA
BEIIECTB, 00YCIIOBICHHBIE 3TUM CTPOCHUEM.

KoBasienTHasT xuMHYyecKasi CBSi3b. ATOMHbIE M MOJEKYJIsIPHble KPHCTAJIHYECKHE
pemiéTku. [IoHsATHE O KOBAJIEHTHON CBSI3U. DJIEKTPOOTPULIATEILHOCTD, HETIOISIPHAS U TOJIIpHAs
KOBaJICHTHBIE CBsI3U. KpaTHOCTh KOBajJeHTHOM CBsI3U. MexaHu3Mbl 00pa30oBaHMsI KOBAJIEHTHBIX
CBs3eii: OOMEHHBI W JOHOpPHO- akKUuenTopHbIA. I[loJSPHOCTH MONEKyNbl, Kak CJelICTBUE
MOJIIPHOCTHU CBSI3M M T€OMETPUU MOJIEKYNbl. Kpuctaimmueckne pemeTku ¢ STUM TUIIOM CBSI3H:
MOJICKYJISIpHBIE ¥ aroMHble. ®dusnmyeckue CBOWCTBA BEIIECTB, OOYCIOBICHHBIE TUIIOM
KPUCTAJUIMYECKUX PEIIETOK.

Mera/uinyeckass  c¢Ba3b. lloHsATHE O  MeTaUIMUECKOM CBA3M U METAJUIMYECKHUX
KPUCTAIUIMYECKUX  pemérkax. @usnyeckue CBOWCTBA METAUIOB HAa  OCHOBE ux
KPUCTAJUIMYECKOrO cTpoeHusd. [IpuMeHeHue MeTauioB Ha OCHOBE HMX CBOMCTB. UEpHbIE N
LIBETHBIE CIUIABBI.

Bonoponnas xmMu4yeckasi cBfi3b. MEXMOJEKYIsIpHas U BHYTPUMOJICKYISIPHAST BOJOPOAHbBIE
CBSI3U. 3HAYCHUE MEKMOJIEKYISIPHBIX BOJIOPOIHBIX CBSI3€H B IPUPOAC U KU3HU YETIOBEKA.
HHonumepsbl. [lonyyeHHe MNOIMMEPOB pEAKUMUAMU MOJIUMEPU3AUMA W TOJUKOHJACHCAIIUH.
Baxneimue npeacraBuTeNnM IJIaCTMAcC U BOJIOKOH, MX IIOJYYEHHME, CBOMCTBA U IPUMEHEHHUE.
IToHsATHE O HEOPraHUYECKUX MMOJTUMEPAX U UX IIPEACTABUTEIIH.

JMucnepcHble cuctembl. [loHsiTHe 0 nucriepcHO ¢aze W JUCTIEPCHOHHOW cpene. ArperaTrHoe
COCTOSIHME pa3Mep dYacTull (a3bl, KaKk OCHOBa Il KJIaCCH(UKAIMH JUCIEPCHBIX CHCTEM.
DOMyIbCUH, CYCIIEH3HH, adPO30JI — TPYNIbl TPYyOOJUCTIEPCHBIX CHUCTEM, UX MPEICTAaBUTEIH.
3071 ¥ TeNu — IpyNIbl TOHKOJUCIEPCHBIX CUCTEM, UX IpencTaBuTend. [loHsTue o cunepesuce u
KOAryJISIUH.

Hemoncmpayuu. lleproguueckoid cucTeMbl XxuMuueckux snemeHtoB [[. M. MenpaeneeBa B
pa3anuHbIX hopMax. Moenb HOHHOM KPUCTATMYECKOW PEIETKU Ha TIPUMEpe XJIOPUIa HATPHSL.
MuHepansl € 3TUM TUIIOM KPUCTAIIMYECKON PEIIETKON: KaJbLUT, FaIuT. MOAENN MOJIEKYISIPHON
KPHUCTAJUTMYECKON PEIIETKH Ha MPUMEPE «CYXOTO JIb/Iay WIM UOAA U aTOMHOW KPUCTAJIMYECKOMN
pelmETKU Ha MpuMepe anmMasa, rpadura win kBapia. Mozaens MonsipHoro o0bEma raza. Moaenu
KPUCTATMYECKUX PEIIETOK HEKOTOphIX MeTawioB. Komnmeknuu o0pas3loB  pa3inyuHBIX

AUCIICPCHBIX CUCTCM. CI/IHCPCSI/IC H Koaryisnus.
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Jlabopamopnsie onvimoi. KOHCTpyHMpOBaHUE MOJEIM METAJUIMYECKOM XHMHUYECKOW CBSI3H.
[Tony4yeHne KOJUIOMIHOTO pacTBOpa KypHHOIo Oejka, MCCIeJOBaHUE €ro CBOMCTB C IOMOLIbIO
JIa36pHOM YKa3KHU U IIPOBEJICHUE €ro JeHarypauuu. [lomydeHne sMylbcuy paCTUTENIBHOIO Macia
u HaOmonenue 3a e€ paccioeHueM. llomydeHue CyCHEeH3MHM «U3BECTKOBOTO MOJIOKa» U
HaOroZieHne 3a e€ celuMeHTaluei.

XuMHYeCcKHe peakuuu

Kaaccndpukanusa xumuyeckux peakuuii. AJjoTponusanys 1 M30MepHu3anus, Kak peakuuu 0e3
U3MEHEHHUsI COCTaBa BeIIecTB. AJuloTpornus W e€ mnpuuuHbl. Kiaccudukanus peakuumid 1o
pasIMYHBIM OCHOBAaHUAM: IO 4YHMCIYy W COCTaBy pearecHTOB M IPOAYKTOB, IO (ase, 1o
UCIIOJIb30BAaHUIO KaTajnu3aropa WiM (epMeHTa, 1o TeroBoMy 3¢¢ekty. Tepmoxumuueckue
YPaBHEHUS PEAKILIHMM.

Cxopocth XMMHYeCKMX peakumii. DakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTb XMMMUYECKHX
peakuui: MpUpOJa pPEAarupyrolMX BEUIECTB, TEMIIEparypa, IUIOWAaAb HMX COINPUKOCHOBEHUS
pearupyromux BEIIECTB, UX KOHLUEHTpaLus, NPUCYTCTBUE Karanusaropa. [lonaTue o xaranuse.
DepMeHTHI, KaKk OMOJIOrHYeCKUe KaTaau3aTopbl. MTHrHOUTOPHI, KaK «aHTOHUMBI» KaTau3aToOpOB
U UX 3Ha4YEHUE.

XuMuuyeckoe paBHOBecHe H cIIOCOObI ero cMemeHusi. Kiiaccupukanys XUMHYECKUX peaKIuii
10 IpU3HaKy ux HarpasieHus. IlonsaTre 00 0OpaTUMBIX peakusaX U XMMUYECKOM PaBHOBECHH.
[Mpunuun Jle-lllarenbe u  crmocoObl CMELIEHUS XUMHYECKOTO PABHOBECHS. O6mas
XapaKTepUCTUKa PeakIuil CUHTe30B amMMMaka U okcuaa cepbl(VI) u paccMoTpeHue yciaoBuii
CMEILEHNS UX PAaBHOBECHUS Ha MPOU3BOJICTBE.

I'mapoauns. O6GpatuMblil 1 HeoOpaTUMBbIN THIpONN3bl. [uaponu3 coneit u ero tunsl. ['uaponus
OpraHMYECKHX COEIMHEHUN B KMBBIX OpPraHU3MOB, Kak OCHOBa oOMeHa BeulecTB. [loHsTHE 00
HHEPreTUYecKoM OOMEHe B KJIETKE U POJIM TUAPOIIN3a B HEM.
OKHCINTEIBbHO-BOCCTAHOBHUTEIbHBIC peaknuuu. CTENEeHb OKHUCIEHUS U €€ OIpPEIEeICHHUE I10
dopMynam OpraHMYECKUX U HEOPraHMYECKUX BEIIECTB. DJIEMEHTHI U BEIECTBA, KaK OKUCIUTENN
u BoccraHoBuTenu. [loHsTe o mpoueccax oOkuciaeHuss M BoccraHoBieHus. CocTaBieHue
YpaBHEHUN XMMHUECKHUX PEAKIMil HA OCHOBE AIEKTPOHHOTO OasiaHca.

DJIEKTPOJIM3 PACIIABOB M PACTBOPOB JICKTPOJIHUTOB. XapaKTEPUCTHKA 3JIEKTPOJIN3a, Kak
OKHCIUTEIbHO-BOCCTAHOBUTENILHOTO Tporecca. OCOOEHHOCTH 3JIEKTPONIN3a, MPOTEKAIOIIEro B
pacTBOpax 31eKTpoanuTOB. [IpakTHueckoe NpHMEHEHHE AIIEKTPOJIU3a: IOJYYEHHE TaJIOreHOB,
BOJIOPOZA, KHMCIIOPOAQ, IIEJIOYHBIX METAUIOB M IIEJIOYEH, a TaKKe ATFOMHUHHS 3JIEKTPOJIU30M
pacIulaBOB M PpacTBOPOB COEOUHEHWH 3TUX »3JeMEHTOB. lloHATHE O ranbBaHOIIACTHKE,

TraJIbBaHOCTCTHUH, pa(bI/IHI/IPOBaHI/II/I OBCTHBIX MCTAJJIOB.
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Jlemoncmpayuu. PactBopeHre CepHON KUCIOTH 1 aMMHAYHON CETUTPHI U (PUKCAIIUS TETIIOBBIX
SBJICHUWA JUIsl 9TUX MpoleccoB. B3aumoneilcTBUs pacTBOPOB COJISTHOM, CEPHOM U YKCYCHOM
KHCJIOT OJMHAKOBOM KOHLIEHTPAllMU C OJMHAKOBBIMHU KyCOYKaMH (TpaHylamMH) IHHKa |
B3aUMOJICHCTBHE OJMHAKOBBIX KYCOYKOB pa3HbIX METAJJIOB (MarHus, ILHMHKA, >Xele3a) ¢
pPacTBOPOM COJIIHOM KHUCIIOTBI, KaK MPUMEP 3aBUCUMOCTH CKOPOCTU XMMHUYECKHX PEaKIUH OT
IpUPOIBl BELIECTB. BzaumonelcTBue pacTBOPOB THOCYIb(ara HATpUsi KOHLEHTpALMU U
TEMIIEpaTypbl C pPacTBOPOM CEpPHOM KHUCIOTHL. MoOJENUpOBaHUE  KUIIAIIETO  CIOS».
Hcnonb3oBanne HEOPraHMYECKUX KaTalu3aTropoB (Cojiel xele3a, HoAuAa Kauus) U MPUPOTHBIX
00BEKTOB, COAEpXKALMX Karanazy (Chlpoe Msico, KapTodenb) Ui pPa3JIoKEHUs MepOKCHIa
BOJIOpoJia. B3auMonelicTBUe IWHKA C COJSHOW KHCIOTOM HHUTpaToM cepedpa, Kak MpUMephbl
OKHCITUTEIbHO-BOCCTAHOBUTEJIBHOW peakiuil U peakuuu odOmeHa. KoHCTpywpoBaHUE MOACIH
anekTponusépa. BumeopparMeHT ¢ IPOMBIIIUICHHON YCTAaHOBKH JIJISl TIOTYYSHUS aJTFOMHUHUS.
Jlabopamopnvie onvimei. Vmoctpauus mnpaBuiia bepromie Ha NpakTHUKE — IPOBEACHHE
peakiuii ¢ 00pa3oBaHUEM OCaJiKa, T'a3a 1 BOAbI. [ eTeporeHHsplii KaTtanu3 Ha pUMepe Pa3IoKeHus
MEepPOKCHAa BOAOPOJA B MPUCYTCTBUU JAMOKCHAA Mapraniia. CMelleHne paBHOBECUS B CHUCTEME
Fe’* + 3CNS™ «— Fe(CNS);. McnbITanne HHIMKATOPAME CPEIbI PACTBOPOB CONCH PasIHUHBIX
TUnoB. OKHUCIMTENbHO-BOCCTAHOBUTENbHAS peaklus U peakuus oOMeHa Ha MpuMmepe
B3aMMO/IelicTBUA pacTBOpoB cyibdara meau(Il) ¢ xenezom u pacTBOpOM HIETOYH.
Ilpakmuueckaa padoma. PeunieHue 5>KCIEPUMEHTAJIbHBIX 337a4 MO TeMe «XHUMHUYecKas
peakuus.

BemecrBa u ux cBoiicTBa

Metanabl. dusznueckue CBOICTBA METAIUIOB, KaK (YHKIIUS UX CTpOeHHs. J[ereHre MeTaaioB Ha
TPYNIbl B TEXHUKE U XUMUU. XUMHUYECKHE CBOMCTBA METAJUIOB W DIIEKTPOXHUMHUYECKUU P
HanpsikeHui. [loHsTre 0 MeTamuioTepMun (aTFOMHUHOTEPMUH, MAaTHUETEPMUU U Jp.).
Hemeranusl. baaropoanbie ra3pl. Hemeramnsl kak okuciaurenud. Hemeramwibl  kak
BOCCTaHOBUTENH. Psj anekTpoorpunarensHocT. HEepTHBIE UTu O1aropoHbIe Ta3bl.

Kuciaorsl Heopranuveckume u opraHudeckue. KuCIOTBI € TOYKHM 3peHUS] aTOMHO-
MOJICKYJISIPHOTO Y4eHHsI. KUCIIOTBI ¢ TOYKM 3pEHUS] TEOPHH DIICKTPOTUTHUYCCKON THCCOIMAIIIH.
Kucnotel ¢ Toukm 3peHHS NPOTOHHON Teopuu. OOIME XUMHUYECKHE CBOWCTBA KHUCIOT.
Knaccudukarus Kucior.

OcHoBaHusI HeopraHuyeckue u opranmyeckue. OCHOBaHHS C TOYKH 3PEHUS aTOMHO-
MOJIEKYIISIpHOTO yaeHusi. OCHOBaHMS ¢ TOYKH 3PEHUS TEOPUHU IEKTPOTUTHICCKON TUCCOIIUAIIAH.
OcHOBaHHSI ¢ TOYKHM 3pEHHUs MPOTOHHOW Teopuu. Knaccudukarms ocHoOBaHH. XUMHUYECKUE

CBOMCTBa OpPraHN4YCCKUX U HCOPraHNYCCKUX OCHOBaHHUIA.
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Am@oTepHble CcOeJUHEHHMS] HeOpraHuvyeckue MW  opraHumyeckme. Heopranmueckue
am(OoTepHbIe COEIMHEHUS: OKCUIbI U THIPOKCUJIBI, — UX CBOWCTBA U moiyueHue. AmdorepHbie
OpraHUYECKHE COCUHEHHUS Ha IPUMEPE aMUHOKHUCIOT. [lenTuibl 1 menTuaHast CBsi3b.

Coau. Knaccuduxkanus comeir. XKécTkocTh Boapl M cmocoObl e€ ycrpanenus. Ilepexon
KapOoHara B rupokapOoHar u ooparHo. OOIMEe XUMHUYECKHNE CBOMCTBA COJICH.

Hemoncmpayuu. Komnexkuuss MerawioB. Koseknuss  HemetayuioB.  B3aumopelictBue
KOHLICHTPUPOBAHHON a30THOW KHUCJIOTBI C MeIpl0. Bcembllika TepMUTHOM cMmecu. Bcermblmka
yépHOrO Mopoxa. BriTecHeHHE TaJOreHOB H3 HX pPacTBOPOB JAPYTMMH  TajoreHaMHu.
B3aumopeiicTBue napoB KOHIEHTPUPOBAHHBIX PACTBOPOB COJSTHOW KHCIIOTHI M aMMHaKa («IbIM
6e3 orusy). [lonydyeHne aMMuaka U U3y4eHHue ero CBOMCTB. Pa3nnyHble ciiydan B3auMOJEHCTBUS
pacTBOpPOB COJEN AIOMHHUA €O IMIENoubto. [lomydyeHue xECTKOW BOABI U yCTpaHEHUE €€
JKECTKOCTH.

Jlabopamopnuie onvimul. [lonyueHne HEpacTBOPUMOIO THAPOKCUIA U €r0 B3aUMOJCHCTBUE C
KHucioTou. MccienoBaHue KOHUEHTPUPOBAHHBIX PACTBOPOB COJSHOM M YKCYCHOM KHUCIJIOT
KareJIbHBIM METOJIOM TpH WX pa3daBiieHnu Boaou. [lomydenwe ampOTepHOro THIPOKCHUIA U
M3Yy4YCHHE ero CBOMCTB. [IpoBeieHne KaueCTBEHHBIX PEaKIINil M0 OMPEIeJICHUIO0 COCTaBa COJIU.
Ilpakmuueckasa padoma. PelieHne SKCIIEPUMEHTAJbHBIX 3a1ad Mo Teme «BemecrBa U ux
CBOMCTBa».

XHMMHA ¥ COBpeMeHHOoe 00111eCTBO

IIpousBoacTB0 aMMuaka ¥ MeraHoJsa. [[oHATHE O XMMUYECKOM TEXHOJIOTMU. XHUMHUYECKHUE
peaxkiuy B MPOU3BOJCTBE aMMHUaka W MeTaHona. O0mas kiaccuuKalMoHHas XapaKTepUCTUKA
peakluil CUHTe3a B MPOMU3BOJICTBE ITUX MPOAYKTOB. HayuHble NMpPUHIMIIBI, JE€XAallie B OCHOBE
MPOU3BOJICTBA aMMHaKa U MeTaHosia. CpaBHEHUE ITUX MMPOU3BOJICTB.

XuMn4yeckasi rpaMOTHOCTh KAaK KOMIIOHEHT oO0miell KyJbTypbl 4ejloBeka. MapKkupoBka
VIIAKOBOYHBIX MAaTrepUalioB, OJIIEKTPOHUKH U OBITOBOM TEXHUKH, SKOJOTUYHOTO TOBapa,
MPOAYKTOB MUTAHUS, ITUKETOK IO YXOIy 32 OJEHKIOMU.

Hemoncmpayuu. Mojenb NMPOMBIIUIEHHON YCTAaHOBKH TOJIYYEHHUsS] CEPHOM KHUCIOTHI. Moaenb
KOJIOHHBI CHHTE3a aMMHaka. BuaeopparMeHThl M CIaibl O CTETIEHH SKOJOTUUYECKON YHUCTOTHI
TOBapa.

Jlabopamopnvie onvimpl. V3ydeHne MapKUPOBOK pPa3IUYHBIX BUJOB MPOMBIIIJIEHHBIX U

IMPOAOBOJIbCTBEHHBIX TOBAPOB.

YuyeOHO-MeTOIMYeCKHH KOMILIEKT Ul M3ydeHus kypca xumuu B 10—I11 kmaccax 6a3oBoro
YPOBHSI, CO3[IaHHBINA aBTOPCKUM KOJUIEKTUBOM 110J1 pykoBoacTBoM O. C. ['abpuensiHa, conepxHr,

KpoMe yLIC6HBIX HOC06I/II>'I, y‘-Ie6H0-MeTOIII/IquKI/IC U ITUIJAKTHYCCKHEC mocoous.
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YMK «Xumus. 10 kiaacc. ba3oBblii ypoBeHb)

1. Xumus. 10 xmacc: yueb. mns obmeoOpaszosar. opranuzanuit / O. C. I'abpuensu, U. T.

OctpoymoB, C. A. CnaaxoB. Xumus. 10 xmacc. ba3oBeiii ypoBeHb. YueOHuUK. — M.:

ITpocsemenue, 2019

2. O. C. I'abpuensn, U. I" Ocmpoymos, U. B. Axcénosa, Xummus. 10 xmacc. ba3oBbelii ypOBEHb.

MeTtonuueckoe mocodue.

3. 0. C. I'abpuenan, 1. B. Tpueybouax. Xumus. 10 xiacc. 3agaqauk

YMK «Xumus. 11 kiaacc. ba3oBblii ypoBeHb»

1. Xumus. 11 xmacc: yueb. mas obmeoOpaszosar. opranuzauuit / O. C. T'abpuensu, U. I

OctpoymoB, C. A. CnagxoB. Xumwmsa. 10 kmacc. ba3oBwlii ypoBeHb. YueOHUK. — M.:

ITpoceemenue, 2019

2. O. C. I'abpuenan u op. Xumus. 11 knacc. ba3zoBsiii ypoBeHb. MeToanueckoe nocooue.

3. 0. C. I'abpuenan, U. B. Tpueyouax. Xumus. 11 xnacc. ba3oBblil ypoBeHb.
Humepnem-pecypcel Ha pyccKom A3blKe

1. http://www.alhimik.ru [IpencraBiensl cienyromnme pyopuKku: COBETh aOUTYPHEHTY, YUUTEIIO

XMMHH, CIIPABOYHHK (OUeHb OoibmIasi moAOOpKa TaOIUI] U CIIPABOYHBIX MarepuaioB), Becémas
XUMHS, HOBOCTH, OJIMMITHA/Ibl, KYHCTKamepa

2. http://www.hij.ru/ KypHan «Xumusi u *U3Hb» MOHITHO U 3aHMMATEIILHO PaccKa3bIBaeT 000

BCEM MHTEPECHOM, YTO MPOUCXOINUT B HAYKE U B MUPE

3. http://chemistry-chemists.com/index.html OnekTpoHHBIN >XypHan «XMMHKH U XuUMUs». B
JKypHaJe NpPEeACTAaBICHO MHOXECTBO OIBITOB MO XMMHH, COAEPKHUTCS MHOIO 3aHUMATEIbHOM
UH(OPMAIUH, TO3BOJISIONIEH YBII€Ub YUSHUKOB 3KCIIEPUMEHTAIBHON YaCThIO MpeIMeTa.

4. http://c-books.narod.ru JIuteparypa no XumMuH.

5. http://1september.ru/. Kypuan «llepBoe ceHTSIOps» s yduTeled W HE TOJdbkOo. B HEM

MMPEACTaBIICHO OOJIBIIIOE KOJIMYECTBO pa60T YYCHUKOB, B TOM YHCJIIC W HCCICAOBATCIILCKOTO
XapaxkTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIbHBIN TOPTAJ CO CChUIKAMU Ha

00pa3oBaTeIbHBIC CAUTHI TTO XUMHH.

7. www.periodictable.ru COOpHUK cTareif O XUMHMYECKHX 3JIEMEHTaX, WJUIIOCTPHUPOBAHHBIN

AKCIIEPUMEHTAMH.
Humepnem-pecypc na anenuiickom a3vike

http://webelementes.com. CoAep>KUT HCTOPUIO OTKPBITHS ¥ ONHCAaHWE CBOMCTB BCEX

XUMHUYCCKHX 3JICMCHTOB.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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Ilnannpyembie pe3yibTaTbl H3yYeHHs Y4eOHOI0 nmpeaMera « XuMHUs» HA YPOBHE CPeIHEro
0011ero oopasoBanus

Buinycknuk na 6a3zoeom ypoene nayuumca:
— NOHUMAamb XUMHUYECKYIO0 KapTUHY MUPA KaK COCTaBHYIO YacCTh LIEJIOCTHON HAy4HO! KapTHHBI
MUDA;
— packpuvlieams poilb XUMHUU M XHMHUYECKOIO IPOM3BOJCTBA KaK IPOM3BOAMTEIBHOW CHJIBI
COBPEMEHHOTO O0IIEeCTBA;
— hopmynupoeams 3HAYEHUE XUMHUU U €€ OCTH)KEHUH B ITOBCEJHEBHOM KU3HU YEJIOBEKa,
— YCMaHaeIueamsy B3aUMOCBSI3U MEXy XUMUEH U IPYTUMH €CTECTBEHHBIMY HAyKaMU;
— ¢popmynuposams OCHOBHBIE NOJIOXKEHHUS TEOPUM XUMHUYECKOTO CTPOCHUS OPraHUYeCKUX
coequHeHuil A. M. BymiepoBa M WUIIOCTpUpPOBAaTh UX IpPUMEPaMU U3 OPraHUYECKOW U
HEOPraHUYECKOW XMMMUY;
— apeymeHmupoeams yHUBEPCAIbHBIA XapaKTEp XUMUYECKUX MOHITHH, 3aKOHOB U TEOPUM 1JIs
OpPraHNYEeCKOM U HEOPTaHUYECKON XUMUU;
— ¢gpopmynuposams Ilepuoanueckuii 3akon J[. 1. MenaeneeBa u 3aKOHOMEPHOCTH U3MEHEHUN B
CTPOCHUU M CBOWCTBaX XMMHYECKHMX 3JIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB Ha OCHOBE
[Tepuoaunueckoit cuctemsl Kak rpaduueckoro otoopaxenus [lepuonuueckoro 3akoHa;
— Xapakmepu3z08ams S- U p-3J€MEHTHI, a TaKXKe JKeJe30 M0 UX nonoxeHuto B [lepuoanueckoit
cucreme /1. 1. Menneneesa;
—  Kanaccuguyuposamv XUMHUECKHE CBSI3M U KPUCTAUIMYECKHE pEIIETKH, OOBICHATh
MEXaHU3Mbl HMX OOpa3oBaHMsA U JIOKa3blBaThb E€AMHYIO TPUPOLY XHUMHUYECKHX CBs3ei
(KOBaJIEHTHOH, NIOHHOMN, METAJUTMUECKO, BOIOPO/IHOM);
— 00bACHAMb TPUUNHBI MHOTOOOpa3Hsl BEUIECTB, UCIIOJIb3YS SBJIECHUS HN30MEPHH, TOMOJIOTHH,
aJUIOTPOIINY;
— Kaaccuguyuposams XUMHUUECKHUE PEaKLUU B HEOPraHWYECKOM M OpPraHMYecKOd XHMHUH I10
pPa3IUYHBIM OCHOBAHUSAM M ycmaHnaéiueams CIEUU(PUKY TUIIOB peakuuid OT oOliero uepes
0COOCHHOE K €TMHUYHOMY;
— Xapaxmepu3o6ams THUIPOINU3 KaK CIEHUPUUHBIA OOMEHHBIH MpPOLECC U packpuléams €ro
pOJIb B KMBOW U HEXKUBOM ITPUPOJIE;
— Xapaxmepuzo6ams SJIEKTPOJIN3 KaK CHeUU(PUYHBIA OKHCIUTEIbHO-BOCCTAaHOBUTENIbHBIIN
MIPOLIECC U OMPENENATh €r0 MPAKTUUECKOe 3HAYCHHE;
— Xapakmepu306ams KOPPO3HI0 METAJUIOB KaK OKHCIUTEIBHO-BOCCTAHOBUTENBHBIN IPOLIECC U
npeonazams CIOCOOBI 3aIUTHI OT HeE,

— Kﬂaccugbuuupoeamb HCOPraHNYCCKHUEC U OPraHNICCKUC BCIICCTBA,
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— Xapakmepu3oeams OOIUE XMMUYECKHE CBOWCTBA BaXKHEHIIMX KJIACCOB HEOPraHUYECKUX U
OpPraHUYECKHUX COEIMHEHUH B IUIaHEe OT OOLIEro Yepe3 0COOEHHOCTh K €IMHUYHOMY;

—  UCNONb308aMb 3HAKOBYIO CHUCTEMY XHMMHYECKOTO sI3bIKa JUII OTOOpakeHHs COCTaBa
(xumuueckue GopMyIIbl) U CBOWCTB (XMMHUYECKUE YPAaBHEHHS) BEILIECTB;

— UCNnonb306amy MPABUIIA U HOPMBI MEXKAYHAPOJHON HOMEHKJIATYphI 1J1s1 HA3BaHHUH BEIIECTB IO
dopmynam 1, HA000POT, JUIsl COCTABIEHUS MOJIEKYIIIPHBIX M CTPYKTYPHBIX (POPMYJ COEIUHEHU N
10 UX HA3BaHUSIM;

— 3HamMb TPUBMAJBHBIC HA3BAHUS BaXKHEHIINX B OBITOBOM OTHOIIEHHWH HEOPTaHUYECKHX H
OpPraHUYECKUX BELIECTB;

— Xapakmepu3oéamb CBOWCTBA, IOJIY4YEHHWE W IPHUMEHEHHE Ba)KHEHIIUX IpencTaBUTENCH
KJIACCOB OPTaHUYECKUX COEIUHEHUH (aJIKaHOB, aJIKEHOB, aJIKUHOB, aJIKaJHUEHOB, apOMaTHYECKUX
YIIIEBOAOPOIOB, CHHUPTOB, (PEHOJIOB, AIBICTUAOB, IMPEICIBbHBIX OIHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CIIOKHBIX 3()UPOB U KUPOB, YIIIEBOAOB, AaMUHOB, aMUHOKHUCIIOT);

—- ycmanaenueams 3aBUCUMOCTb 3KOHOMHMKHM CTpPaHbl OT JOOBIYM, TPAHCIOPTHUPOBKU H
nepepaboTKH yIIIEBOJOPOTHOTO CHIPhs (HE(TH U MIPUPOITHOTO ra3a);

— DOKCIEPUMEHTAIBHO noOmeepocoams COCTaB M CBOMCTBA BaKHEHIIMX IpeACTaBUTENEH
U3Yy4YCHHBIX KJIACCOB HEOPraHMYECKUX M OPraHMYeCKUX BELIECTB C COOJIOIEHHEM IPaBUII
TEXHUKH Oe30macHOCTH Juii paboThl € XHMMHYECKMMH BeIIeCTBAMU U J1aOOpaTOpHBIM
00opynoBaHueM;

— Xapakmepu306amsb CKOPOCTb XHMHUYECKOW peakluu M €€ 3aBHUCHUMOCTh OT Pa3IMYHBIX
(bakTOpOoB;

— Xapakmepu306ams XUMUYECKOE€ PaBHOBECHE M €r0 CMEIEHHE B 3aBUCHUMOCTH OT pa3IMYHbIX
(bakTopoB;

— npouszeoOumb pacdy€Tbl MO XUMHUYECKUM (opMylaM U ypaBHEHUSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIIEHUH MEX/y YYaCTHUKAMU XUMUYECKHUX peaKiuii;

— cobaro0amyb TIpaBUiIa SKOJIOTMUYECKON 0€30MacHOCTH BO B3aHMMOOTHOIICHUSX C OKpYKarolIei
Cpenoii mpu oOpaIieHNH ¢ XMMUYECKUMH BEIIECTBAMU, MaTepUAIaMH H MTPOIECCAMH.
Boinycknuk na 6a3zo6om ypogne noayuum 03moHCHOCHLb HAYUUMbCA:

— UCNONb306amb METOIbl HAYYHOTO T[IO3HAHMS TPH BBINOJHEHUHM MPOEKTOB M Yy4eOHO-
UCCIIEIOBATENIbCKUX 3a/1a4 XUMHUYECKONW TeMaTHKH;

— NpPO2HO3UpO8amsv CTPOEHUE W CBOWCTBA HE3HAKOMBIX HEOPraHMYECKHMX M OpraHMYecKHX
BEIIECTB Ha OCHOBE aHAJIOTUU;

— NpPOcHO3UpO6amb TEUEHUE XUMHUYECKHX IIPOLECCOB B 3aBUCHUMOCTH OT YCJIOBHH HX

MMPOTCKAaHU U MpEjIararb CIIOCOOBI YIIpaBJICHUA 3TUMHU IPOLECCCaMU;
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— yYCmauaenueams B3AUMOCBA3M XUMHUHM C IpeAMETaMM T'yMaHUTapHOIO LKA (A3BIKOM,
JUTEPATypOr, MUPOBOU XyI0’)KECTBEHHOM KYJIBTYpOH);

— packpuvléams poib XUMHUUYECKUX 3HAHUI B OyaylIel NpakTH4eCKON AeITeIbHOCTH;

—  packpvlgamb ~ pOAb  XUMHYECKHX 3HAaHMH B  (OPMUPOBAHMM  WHAWBUIYAIbHOU
00pa3oBarenbHOI TpaeKTOpuH;

— npoecHo3upoeams CHOCOOHOCTh HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB NPOSIBIATH
OKHCITUTENbHBIE W/WIM BOCCTAHOBUTEIIBHBIE CBOWCTBA C YYETOM CTENEHEH OKHCICHHS
AJIEMEHTOB, 00pa3yoIUX HUX;

— apaymeHmuposams €JUHCTBO MHpa BEILECTB YCTAHOBJICHUEM I'€HETUYECKON CBA3M MEKIY
HEOPraHMYECKUMH U OPIraHUYECKUMU BELIECTBAMY;

— 671a0emb XUMUUYECKHUM SI3bIKOM JUJIs1 00OTallleHUs CIIOBapHOIO 3amaca U pa3BUTHS PeYy;

— Xapaxmepu3o06ams CTAHOBIIEHUE HAay4HOM TeOpuUM Ha mpumepe OoTKpbITHs [leproanueckoro
3aKOHA U TEOPUU XUMUYECKOIO CTPOEHHS OPTraHUYECKUX BELECTB;

— KPUTHYECKU OMHOCUMbCA K TICEBIOHAYYHOW XMMHUYECKOM HH(pOpMaluu, MojydyaeMol u3
Pa3HbIX HCTOYHUKOB;

— nouumams TIOOANBHBIE TPOOJIEMBI, CTOSIIME TEpe] YEIOBEYECTBOM (DKOJOTHUYECKUE,
SHEpPreTUYeCcKHe, ChIPbEBbIE), U npediazams MYTH UX PELICHUs, B TOM YHUCIIE U C IOMOIIbBIO
XUMUH.

IIpunoxenue: YueOHO-TeMATHYCCKHI IJIAH

Xumna-10 (70 yacos)
Paspen Tema ypoka Kon-so | flomawHee
yacos 3agjaHue
MpeameT opraHMYecKoi Xumum 9
BsogHoe 3aHsaTHe. TexHMKa be3onacHocTn | 1
B XMMUYECKOM KabuHeTe
MpeameT opraHUYECcKon XMMmmm 1 §1
OCHOBHble MONIOXKeHNA Teopun cTpoeHunsa | 1 §2
OpraHMYECKMX BeLLEeCTB
BaneHTHbIe COCTOAHMA aTOMOB yriepoga. | 2 KOHCMEKT
Mbpuransaums
N3omepuna u ee Buabl 1 KOHCMEeKT
3afaun Ha yCTaHOBNEHWE MOSIERYNAPHON | 1 3aga4um
dopmynbl BewecTs
PeweHwne 3apay 2 c.16
Yrnesoaopoabl U nx 18
NPUPOAHbIE UCTOYHUKU MpepenbHbie yreBogopoabl. AnKaHbl 1 §3
XuMmMuyeckue CBOICTBA a/IKaHOB, 1 §3
npMMeHeHune
ANKeHbl, CTpoeHne, HOMEHKNATYPa, 1 §4
nsomepma
MNonyyeHne ankeHoB 1 §4
XMMMYECKME CBONCTBA a/IKEHOB 1 §4
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ANnKaaueHbl 1 §5
KayuyK. PeanHa. 260HUT 1 §5
ANKWHbI 1 §6
XMMMYeCcKne CBOMCTBA aIKMHOB 1 §6
ApeHbl. beH30n 1 §7
MpupogHbIN ras 1 §8
HedTb 1 cnocobbl ee nepepaboTku 1 §9
KameHHbI yronb 1 ero nepepaboTka 1 §10
O606LeHMe No Teme YrneBogopoab! 2 c.56
Mp.p.Ne 1. KayecTBeHHbI aHanm3 1 Tb
yrnesogopoaos
K.p. Ne 1. Yrnesogopogbl 1
AHanun3 KOHTPONbHOM pPaboTbl, pelweHne 1 Lenoyka
3agay
Kucnopopg n asotcoaepraiime 26
opraHu4yecKkue BellecTsa
®PyHKUMOHaNbHAA rpynna. 1 KOHCMNEKT
Knaccudumkauma kucnopoacoaeprKaLmx
BELLeCcTB
CnuprTol. MNpegensvHble 0g4HOATOMHbIE 1 §11
cnmpTbl
MHOroaTomHble CAUPTbI: STUNEHINMKOAL, | 1 §12
rNLEPUH
®eHon 1 §13
MpumeHeHne peHona 1 §13
Anbaernabl U KETOHbI 1 §14
KapboHoBble KUCNOTbI. 1 § 15
XMmmnyeckmne cBomcTBa KapboHOBbIX 1 § 15
Kucnot
CnokHble a¢pupbl. Kupbl. Mbina 1 § 16
leHeTWyecKan cBA3b 1 §11-16
KMcaopoacoaepralimx opraHnyeckux
BeLecTs
Knaccnoumkauma yrnesonos 1 §17
MoHocaxapugbl. [noKosa. 1 §17
Ouncaxapuapl. Nonncaxapunabl 1 §17
CemunHap: Kucnopoacoaepame 1 §11-17
OopraHuvyecKue BeLLecTBa
O606wWeHMe NO U3yHEHHOW TEME, 1 Lenoyka
peweHue 3aga4
K.p. Ne 2. Kucnopogcoaepxauwine 1
OpraHuMYyecKue BeLLecTBa
AHann3 KOHTPONbHOM paboTbl. PelleHune 1 3a4a4um
3apa4
AMUHBI 1 §18
ApomaTtmyeckme aMmuHbl. AHUANH 1 §18
AMUHOKMCANOTHI 1 §19
Benkun, KauecTBeHHbIe peakumn Ha 6enok 1 §19
HyKknenHoBble KNCNOTbI 1 §19
[eHeTU4YeCcKan CBA3b MeXAy Knaccamu 2 §20
OpPraHNYeCcKMX COeaNHEHU
KayecTBeHHble peakunm Ha opraHmyeckmne | 1 c.107
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BeLLecTBa
Mp.p. Ne 2 UaeHTUdMKaumA 1 c 108
OpraHMYECKUX COeaANHEHUN

OpraHuyecKasa Xxumua u 13

obwecteo
buotexHonormnsa 1 §21
Knaccndukaumsa nonmmepos. MNaactmacebl | 1 §22
UcKyccTBEHHbIE NOANMMEpPDI 1 §22
CuHTeTnYeckme nonmepsbl 1 §23
Na6.onbiTbl: O3HaKomneHue c obpasuamm | 1 Tb
NAacTMacC, BOJIOKOH, Kay4yyKoB
0606L1eHMe N0 OpraHMYEcKo XMmMnn 4 §1-23
PeweHwne 3apau 2
NTorosoe TectTupoBaHue 2

Peseps Peseps 4

Xumuna Xumuna-10 (35 yacos)

Paspen Tema ypoka Kon-so | lomawHee

yacos 3agaHue

MpeameT opraHMYecKoi Xumum 5
BeogHoe 3aHATHE. TexHUKa 6e3onacHocTn | 1
B XMMMYECKOM KabuHeTe
MpeameT opraHNYeCcKom XMMmnm 1 §1
OCHOBHbIE NONOMKEHUA TEOPUM CTPOeHMA | 1 §2
OpraHUYecKmx BeLecTs
BaneHTHble cocToAaHMA aTOMOB yriepoga. | 1 KOHCNEeKT
MMbpuaunsaumn
3afa4m Ha ycTaHOBAEHWE MosiekynapHon | 1 3a4auu
dopmynbl BewecTs

Yrnesoaopoabl U ux 11

NPUpPOAHbIE UCTOYHUKM
MpepenbHble yrnesoaopoabl. ANKaHbl 1 §3
ANKEHbI, CTPOEHME, HOMEHKNATYPa, 1 §4
n3omepua, NoaydYeHune, CBOMCTBA
AnkagmeHbl. Kayuyku 1 §5
ANKWUHbI 1 §6
ApeHbl. beH3on 1 §7
MpupogHbIl ras 1 §8
HedTb 1 cnocobbl ee nepepaboTku 1 §9
KameHHbIi yronb 1 ero nepepaboTka 1 §10
0606ueHMe No Teme YrneBoaopoabl 1 c.56
Mp.p.Ne 1. KayecTBeHHbI aHan13 1 Tb
yrneBofopOA0B
K.p. Ne 1. Yrnesogopogabl 1

Kucnopopg n asotcoaepraiime 14

opraHu4YecKue BellecTsa
CnupTbl. MpegensbHble 04HOATOMHbIE 1 §11
CnupTbl
MHoOroatomHble CAUPTbI: STUAEHnKoAb, | 1 §12
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rNUepUH
deHon 1 §13
Anbaernbl n KEeToHblI 1 §14
Kap6oHoBble KNCNOTbI. 1 §15
CnoxHble a¢upsbl. Kupbl. Mbina 1 §16
leHeTU4ecKan cBA3b 1 §11-16
KMCNOPOACOAEPHKALLMX OPraHNYECKMX
BELLEeCTB
Knaccudmkauma yrnesonos 1 §17
0606LeHMe No U3y4eHHON Teme, 1 Lenoyka
pelleHune 3a4a4
K.p. Ne 2. Kucnopogcoaepxawme 1
OpraHUYecKme BeLLLecTBa
AMMUHDBI 1 §18
AMUHOKMCNOTbI.Benkun 1 §19
leHeTMYeCKanA CBA3b MeXKay Klaccamu 1 §20
OpPraHUYeCKMX COeaNHEHMUM
Mp.p. N2 2 UaeHTndmKauma 1 ¢ 108
OpPraHUYeCcKMX COeaNHEHMUM

OpraHuyeckas xumusa u 5

obuwectso
buoTexHonorua 1 §21
Knaccndukaumsa nonmmepos. 1 §22,23
NCcKycCTBEHHbIE U CUHTETUYECKUE
nosnmepbl
Nab.onbiTbl: O3HaKomAeHue ¢ obpasuyamm | 1 Tb
N1acTMacc, BOJIOKOH, Kay4yyKoB
O606LeHre No OpraHNYECKON XMMUK 1
UTorosoe TecTMpoBaHue 1

TemaTuveckoe miaanupoBanue 11 kiace

11 xmacc 35 g

Tema 1. CTpoeHue aTtoma n nepuogmyeckun sakoH [1.1.MeHgeneeBa Yac
OcCHOBHbIE CBEOEHUA O CTPOEHUM aTOMa 1
CocTosiHMe anekTpoHOB B atoMe. KBaHTOBbIE Ynucna 1
ONEKTPOHHbIE KOHPUIypaLMM aTOMOB XUMUYECKUX ANIEMEHTOB 1
Meprnogunyecknn 3akoH [.1N.MeHaeneesa 1

Tema 2. CTpoeHMe BelecTBa

MoHHas xummndeckasa cBs3b. IOHHbIE KpuUctanimnyeckme peLeTkm

KoBaneHTHas cBs3b. XapakTepuCTUKN KOBaneHTHOM CBA3N

MOJ'IeKyJ'IFlprIe N aTOMHbI€ KpucTtaninyeckmne peeTkm

MeTtannuyeckas cBa3b. BOLI,OpO,EI,Haﬂ cBa3b. EgnHas npupoaga XUMUYECKOW CBA3N

|-|OJ'II/IMepr. lMnacTtmacchl 1 BOoKHa

la3006pa3Hoe cocTosiHUE BellecTsa

MMony4eHue rasos B 1TabopaTopuun 1 NPOMbILLNEHHOCTH

MOﬂﬂprIVI 00beM rasoB. 3aa4yum Ha ras3oBble 3aKOHbI

Mp.p.Ne 1. MonyyeHne, cobupaHne 1 pacnosHaBaHWe rasos B nabopaTopuu

YKngkoe coctosiHne BellecTtea. Boga PacTBOpPUTEIb. PaCTBopr

Cnocobbl BblpaXXeHus KOHLIEHTpaLmmu pacTBopoB. XKecTKoCTb BoAb!

PelleHve 3agad Ha pacTBopbl

TBepp,oe COCTOAHNE BeELLECTBa

3aKoH nocTosiHCTBa cocTaga. MoHsaTre "gonsa" n ee pasHOBUOHOCTU

Alalalalalalalalalalalalala




K.p. Ne 1. CtpoeHue BewjecTea

Tema 3. XumMmnyeckume peakumm

Knaccudumkaumsa XuMn4ecknx peakumnmn

CKOPOCTb XMMUYECKUX peakLinii

Xummyeckoe paBHOBECKE N cnocobbl ero cMeLeHnst

Ponb BOgbl B XUMUYECKNX peakynax. TeopMﬂ SﬂeKTPOJ'IVITVIquKOVI anccounaumn

rI/ID,pOJ'II/I3 opraHn4yeckmnx n HeopraHM4eCknx BelecTB

OKMCNUTENBHO-BOCCTAHOBUTESbHbIE peakunmn

Al alalalal—a

Tema 4. BellecTBa n nx CBOMCTBA

MeTannbl, HemeTansbl, obwas XapaKkTepucTunka

Kucnotbl, knaccudgpukaumsa 1 cBOMCTBa KUCNOT

OcHoBaHus, knaccugukaumsa n cBOMCTBa OCHoBaHUN. AMOTEpHLIE BelLLecTBa

Conu, knaccugukaLma n CBOMCTBa conen

leHeTn4Yeckasa CBA3b MeXxay Krnnaccamum HeopraHn4eCcknx n opraHn4ecknx BellecTB

K.p. Ne 2. BewjectBa 1 nx cBoncTea

Mp.p. Ne 2. OkcnepumeHTarnbHble 3a4a4u Ha MOEHTU(VKaLMIO OpraHUYeCcKUX 1
HeopraHM4YeckMx BELLECTB

Alalalalalala

Tema 5. CoBpemMeHHass XMMUsA U o0LEecTBO

Xnmuna n obectso. Jkonornyeckne Nnpodnemsl

Peseps

11 xmacc 70 yacoB

Tema 1. CTpoeHve atoMa u nepuogmyecknin sakoH A.M.MeHgeneesa

Yac

OCHOBHblE CBEEHUS O CTpO€EeHNn aTtomMa

CocTosiHne QJIEKTPOHOB B aTOME. KBaHTOBbIE YMCNa

SﬂeKTpOHHbIe KOHd)VIpraLI,VIVI adTOMOB XUMWNYECKUX JIEMEHTOB

Mepuoguyeckui 3akoH O.N.Mengeneesa

lMonoxeHue Bogopoaa, NaHTaHomaos, akTuHongos B [1C

3HayeHne nNepnognyeckoro 3akoHa

Alalalalal—a

Tema 2. CTpoeHue BelLecTBa

MoHHasa xumnyeckasa cBasb. NoHHbIE Kpuctasuin4eckne peLleTkm

KoBaneHTHasa cBsA3b

XapaKkTepuCcTMKMU KOBaANEHTHOM CBA3MN

OBMEHHbIVN 1 JOHOPHO-aKLENTOPHbIV MexaHn3Mbl 06pa3oBaHMs KOBaNeHTHOW CBA3M

MOJ'IeKYJ'IFIprIe N aTOMHbIE KpUCTaJJIn4eCKNE pELLUETKN

MeTtannuyeckas cBa3b

BogopoaHas cBs3b

EguvHas npupoga XMMrUyYecKon cBssu

MpoBepoyHas paborta "Xumnyeckas cessb"

Monumepsl

lMnactmacchl 1 BONOKHa

la3006pa3Hoe cocTosiHNE BellecTsa

Mony4eHue rasos B 1abopaTopuun 1 NPOMbILLNEHHOCTH

MonsipHbIi 06beM rasoB

PeleHne 3agay Ha ra3oBble 3aKOHbI

Mp.p.Ne 1. MonyyeHne, cobupaHne 1 pacnosHaBaHWe rasos B nabopartopuu

Kngkoe coctosiHMe BellecTBa

Boga-pacteBoputens. PactBopbl

YKecTkocTb Boapbl 1 cnocobbl ee yCTpaHeHunda

Cnocobbl BblpaXKeHUA KOHLUEHTPaLMN pacTBOPOB

PelleHve 3agad Ha pacTBopbl

PelleHve 3a4ay Ha CMelleHne pacTBOpPOB

TBepaoe CocTosiHME BellecTBa

[N RN B O J) (RSN N (N RN = N B O J) [N [N [ N R N U\ S N RS N S N R N (R N S N (N N IS N N
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[ucnepcHble cucTemsl

3akoH nocTosHCTBa cocTaBa. [MoHaTne "aona" n ee pasHOBUAHOCTU

PelwweHne 3agay ¢ npumeHeHnem noHaTua "gons”

=S ==

K.p. Ne 1. CTtpoeHue BewlecTea

Tema 3. XuMmndeckne peakumm

Peakuun, nayuwmne 0e3 N3MeHeHMs1 cocTaBa BellecTBa

Knaccudurkauus peakumm ¢ UsSMeHeHMeM cocTaBa BellecTsa

Tepmoxwmmqecme ypaBHEHUA

CKOPOCTb XMMUYECKUX peaKLinii

KaTtanus u katan n3artopbl

PelleHve 3agay Ha XUMUNYECKYH KMHETUKY

O6paTMMOCTb XMMUYECKUX peakLni

Xnmmnyeckoe paBHOBeECKE U CNOCOBbI ero CMeLLeHUs

Ponb Bogbl B XUMUYECKNX peakunax

TeOpVIFI SﬂeKTpOﬂMTquCKOVI anccounaumm

MMaponms opraHMYeckux BELLECTB

Maponv3 HeopraHMYeckUx BELLECTB

OKMCNUTENbHO-BOCCTAHOBUTESbHbIE peakynmn

OnekTponus

NI =N alaalaalaal-a

CeMVIHapZ XNMHN4YecKkmne peakumm

Tema 4. BelwecTtBa 1 ux cBonucTea

MeTannsl, obLias xapakTepucTuka

XMn4eckmne CBoOMCTBa MeTarsioB

I'IonyquMe MeTaJiioB, KOppo3nd MeTaJIJ10B

Hemetannbl, obLias XapaKTepUCcTunka

XMun4yeckmne cBomcTBa HEMETANNoB

Kuncnotbl, knaccudukaumsa KMcnot

XMM4Yeckme CBOMCTBA KUCIOT

OcHoBaHus, knaccugukaums oCHOBaHWN

XMn4yeckmne cBomcTBa OCHOBAHUMN

AM@oTepHble BelllecTBa

Conu, knaccudukaumsa conem

XMun4yeckme CBOMCTBA COJEN

leHeTn4eckasa CBA3b Mexay KnaccamMmm HeopraHnM4eCkux n opraHM4eckmnx BeLecTs

K.p. Ne 2. BewyecTtBa 1 nx cBoncTBa

[N LN B O J) (RSN RN (R N RN = N (RSN QN L N RS N [ N U N N

Mp.p. Ne 2. QkcnepumeHTanbHble 3ag4ayuv Ha ngeHTUMUKaLMI0 OPraHUYECKUX un
HEeopraHM4eCcknx BELLLECTB

Tema 5. CoBpemeHHas xvmusa 1 obLecTso

Xnmuna n obectso. Jkonornyeckne Nnpodnemsl 2

Peseps 4
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