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C Y4YETOM MPUMEPHOM OCHOBHOM 0Opa30BaTENbHOM MPOrPaMMbl CPEIHETO OOIIETOo
o0pa3oBaHusl,

c yuetom YMK : O.C.I'abpuensua,l1.I".OctpoymoBa,C.A.CnankoBa 10-11 kmacchl.



Pabouas mporpamma 1o XuMuu

Pabouas mporpamma mo XUMHHM JUIsi OCHOBHOTO 00Iero oOpa3oBaHusi pa3paboTaHa B
cootrBeTcTBUU ¢ TpeboBaHusiMu @PI'OC K CTpyKType U pe3yiabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHMs, pPEeaIn3yeMON Uil ydalluxcs
10-11 kiacco MOBY COLI Ne 82 r. Coun.

Pabouass mporpamma cocTaBjiieHa Ha OCHOBE MPUMEPHONH OCHOBHOW 00Opa30oBATEILHOM
nporpaMMel  Juisi  001eoOpa3oBaTeNbHBIX yupekaeHuil: PaGoune mnporpammbl  «XUMHS.
[Ipeamernass nunusa yuyeOnukoB O.C. Tabpuensn,U.I.Octpoymona,C.A,CinankoBa —M.
IIpocsemenue.2019

Jannast paboyasi mporpaMmma OpMeHTHpPOBaHa Ha ucnoJib3oBanue Y MK:

KomnmaecTBo y4eOHBIX 4acoB, HA KOTOPHIE pacCUMTaHa MporpaMma

10 knacc 11 xnacc
KonnyecTBo yueOHBIX HEEIb 34 34
KomnndecTBo 4acoB B HEACIIIO 1 1
KonnuecTBo yacoB B y4eOHBIH roJ 34 34

N3ydyenne xuMuM Ha CTYNEHH OCHOBHOrO oOmIero oOpa3oBaHUS HaIPaBJICHO Ha
JIOCTHKEHHE CIICTYIOIIUX LIEJICH:

* Ha oCBOeHMe BakKHeiIMX 3HaHMi OO0 OCHOBHBIX IOHATHSAX M 3aKOHAX XHMHH,
XUMHUYECKON CUMBOJINKE;

* Ha oBJajdeHMe yMeHMsIMH HaOJIOJaTh XUMHUUYECKHE SBIICHUS, TIPOBOJIUTH XUMHUYCCKHI
OKCIIEPUMEHT, MPOU3BOJAUTH PACYETHl HA OCHOBE XMMHUYECKUX (DOPMYIJI BEHICCTB U ypaBHEHUI
XUMHYECKUX PEAKIIUH;

e Ha pasBuTHe ITO3HABATEIBHBIX HMHTEPECOB M MHTEIUIEKTYAJIbHBIX CIHOCOOHOCTEH B
MPOIIECCe MPOBENCHUS XUMHUECKOTO KCIIEPUMEHTA, CAMOCTOSATEIHHOIO MPHUOOPETEHUsI 3HAHUH
B COOTBETCTBUU C BOZHUKAIOIIUMH KU3HEHHBIMH MOTPEOHOCTIMH;

+ Ha BocnuTaHMe OTHOIIEHUS K XUMHM Kak K OJHOMY U3 (yHIaMEHTaIbHBIX
KOMITOHEHTOB €CTECTBO3HAHHMS M DJIEMEHTY OOIIIE€YEIIOBEUECKON KYIbTYPHI;

* HA NpUMeHeHHE IOJYYeHHBIX 3HAHMA M yMeHuii IS O€30IIACHOTO WCIIOJIb30BAHUS
BEIIECTB M MATEpUAJIOB B OBITY, CEIHCKOM XO34WCTBE M Ha TMPOU3BOJCTBE, pEIICHUS
MPAKTUYECKUX 3a7a4 B IOBCEIHEBHOM >XU3HM, NPEAYIPEKICHUS SBICHHUH, HAHOCALIUX BpEL
37I0pPOBBIO YETIOBEKA U OKPYKAIOIIEH cpelie.

Ilnanupyemblie pe3yjibTAaThl OCBOCHHUS Y4€0OHOTI0 MpeAMeTa

IIpenmeTHbIE pe3yJIbTATHI
[To 3aBepuIeHUIO Kypca XUMHH HA 3Tare OCHOBHOI'O 00IIETO0 00pa3oBaHus
BBIITYCKHUKH OCHOBHOM IIKOJIBI JOJI)KHBI OBJIAJIETh CIEAYIOIIUMU PE3YIbTaTaMMU:

l. JIuunocmmuuie pezynomamol:

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTPAMMbl CpeAHEro o0IIero oopa3oBaHus
JOCTHTAIOTCS B XOJA€¢ OOy4YeHUsS XMMHUHU B CIMHCTBE YUCOHOW WM BOCHHUTATEIBHOU
nesteabHocTH OpraHu3allid B COOTBETCTBUU C TPATUITMOHHBIMH POCCHHUCKUMU
COIIMOKYJBTYPHBIMH M JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMHU, TPUHATHIMH B
o0IecTBe MpaBWJIaMH M HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT TIpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS W COIMAIM3AIMHN OOydJarommxcsa. JIMIHOCTHBIC
PE3YNBTATHl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIC B YACTH:

1. Ilampuomuueckozo socnumanus



1) IEeHHOCTHOTO OTHOIIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY U
HAy4YHOMY HAacJeJul0, IOHUMAaHUs 3HAYEHUS XHUMHUYECKOM HAyKM B JKU3HU
COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIAJIETHh JOCTOBEPHOUW WH(pOpMAIHEH O
MEPEIOBbIX JOCTUXKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2. I'parxcoanckozo eocnumanus

2) mpeACTaBICHUS O COLUMUAIBHBIX HOpPMax M TMPaBWIAX MENKIMYHOCTHBIX
OTHOUIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSATEIbHOCTH;,; TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM NEATENbHOCTH MpU
BBINIOJIHEHUU YYEOHBIX, IO3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpolecce OITOM Y4eOHOM JesATEeNbHOCTH; TOTOBHOCTHU
OIICHUBATh CBOE TOBEJEHHWE M TIOCTYNKH CBOUX TOBApPHUILIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;
3. Ilennocmu HayuHo20 NO3HAHUA

3) MHPOBO33PEHYECKUX TMPEJCTABICHUI O BEIIECTBE U XHUMHUYECKOW pEaKIlw,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOIIUX
OCHOBY JIJIsl TOHUMAHHUSI CYITHOCTH HAy4YHOW KapTUHBI MUpPA; MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MIPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHON CPES0, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

4) mo3HaBaTEIbHBIX MOTHMBOB, HANpPAaBJIECHHBIX HA MOJYyYE€HHUE HOBBIX 3HAHUN T10
XUMHUH, HEOOXOTUMBIX ISl O0BSICHEHUST HAOII0JaEMBIX MTPOLIECCOB U SIBJICHUN;

5) no3HaBaTeIbHOM, MHGOPMAIIMOHHON U YUTATENBECKOW KYJIbTYPBI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYIMHBIMU TEXHUYECKUMH CpeJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHI;

6) uHTepeca K OOYUYECHHMIO W TIO3HAHUIO, JII0OO3HATEIBLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  €aMoOOpa3OBaHWIO, TMPOCKTHOW W  HCCIENOBATEIbCKON
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JlabHEHIIEeM;

4. @opmuposanus Kyabmypsl 300p06b:

7) OCO3HaHUS LIEHHOCTH KW3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 310POBBIO,
YCTAaHOBKU Ha 37I0POBBIM 00pa3 >KU3HU, OCO3HAHMS TOCIEACTBUN M HEMPHUSTHUS
BPEAHBIX TPHUBBIUEK (YHNOTPEOJCHHS  aJIKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBUJI OE30MacHOCTH TPU  OOpaIIeHUd C
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5. Tpyooeozo éocnumanus

8) uHTEepeca K MPAaKTUYECKOMY M3YUYEHHUIO podeccHii U Tpyaa
Pa3IMYHOrO poja, YBaXKEHUE K TPYly U pe3ybTaTaM TPYIOBOM
NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE PUMEHEHHUS MPEAMETHBIX
3HaHUU IO XMMHH, OCO3HAHHOTO BBIOOpA MHAUBHIyaIbHOM TPAaeKTOPUU
IPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX HHTEPECOB U

CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX MHTEPECOB U TOTPEOHOCTENH;
BoinyckHUK HA 0230BOM YPOBHE HAYYUTCS:
— INOHUMATh XUMHYECKYIO0 KapTHHY MHpa KaK COCTABHYIO 4aCThb LIEJIOCTHOM
Hay4YHOUW KapTHUHBI MUPA;
— packKpeIBaTb pPOJIb XHUMHHA M XHMHYECKOIO IIPOU3BOACTBA  Kak
MPOU3BOJUTEIILHON CHJIBI COBPEMEHHOI'0 OOIIIECTBA;



— ¢$OopMyIMpOBaTh 3HAYCHUE XUMHUHM U €€ JIOCTMIKEHHH I ITOBCEIHEBHOM
YKU3HU YEJIOBEKA;

— YCTaHAaBJIMBaTh B3aMMOCBS3b MEXJAY XHMHEW U JIPYTMMHU €CTECTBEHHBIMU
HayKaMu;

— (popMynHpoBaTH OCHOBHBIC MOJIOXKEHUSI TEOPUU XHMHUUECKOTO CTPOCHUS
opraHuyeckux coeauHeHuii A. M. BytiepoBa u WLTIOCTpUPOBATH UX IPUMEpPaMU
U3 OPTaHUYECKOU U HEOPTaHNYECKOU XUMUU;

— apryMeHTHpPOBaTh YHUBEPCAJIbHBIM XapakTep XUMHUYECKHUX MOHSTHUM,
3aKOHOB M TEOPUH JIJIsI OPraHUYECKON U HEOPraHUYECKOU XUMUU;

— ¢opmymupoBars I[lepuonmueckuit  3akon J[. . MengeneeBa u
3aKOHOMEPHOCTHU M3MEHEHUU B CTPOEHUH U CBOMCTBAX XMMHYECKHUX DIIEMEHTOB U
00pa3oBaHHBIX MMM BEIIECTB Ha OCHOBe Ilepmoandecko CHCTEMBI Kak
rpaduyeckoro oroopaxenus [lepuonnyeckoro 3akoHa;

— XapaKTEepHU30BaTh S- U P-3JIEMEHTHI, a TAKXKE KEJIE30 0 UX IIOJIOKCHUIO B
ITepunoanueckoii cucreme . 1. Menneneena;

— KJIaccU(UUHPOBATHh BUIBI XMMHUYECKON CBSI3M M THUITBl KPHUCTAITUTHYSCKHUX
pEUIETOK, OOBACHSATH MEXaHHU3Mbl HMX OOpa30BaHHUs W JOKa3bIBaTh E€IUHYIO
NpUpPONYy XHUMHYECKHX CBsA3€H (KOBaJEHTHOW, WOHHOMN, METaJUIMYECKOM,
BOJIOPOJTHOM);

— OOBACHATH HNPUYMHBI MHOI00Opa3usi BELIECTB, MCHOJb3YyS SBJICHUSA
U30MEPUHU, TOMOJIOTHUH, aJUIOTPOIIUH;

— KiIacCu(PUUIUpoOBaTh XUMHYECKHE pEaKIUH B HEOPTAaHHUYSCKOU H
OpraHUYeCcKONW XUMHU T10 PA3IMUYHBIM OCHOBAHUSM M yCTaHABIUBATHh CHEIUDUKY
THUIIOB PEAKIINK OT OOIIETO Yepe3 0OCOOCHHOE K CAUHUIHOMY

— XapakTepu3oBaTh THUIAPOIN3 Kak crnenupUuyHbli OOMEHHBIN IIporecc u
packpbIBaTh €ro poJib B )KUBOW U HEXKUBOU IIPUPOJE;

— XapaKTepH30BaTh  JJEKTPOJM3 KaK CHeHU(PUUHBIA  OKHUCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIN IIPOLIECC U E€TO MPAKTUYECKOE 3HAUCHUE,

— XapakTepu30BaTh KOPpO3HIO METAJJIOB KakK OKHCJIUTEJIBHO-
BOCCTAaHOBUTEJIBHBIH MPOIECC U MpeaiaraTb CHOCOObI 3alIUTHI OT HEE;

— KJIacCU(UIMPOBATh HEOPTAaHUYECKHUE U OpraHUYECKHE BEIIeCTBa;

— XapaKTepu30BaTh OOIIME XUMHYECKHE CBOMCTBAa Ba)XXHEHIINX KJIACCOB
HEOPTAaHUYECKUX ¢ OPTaHHUYECKHX COCIWHCHWH B IUIaHE OT OOImero uepes
0COOEHHOE K €IUHUYHOMY;

—  HCHOJB30BaTh 3HAKOBYIO CHUCTEMY XHMHYECKOTO SI3bIKa TSI OTOOpaKeHUsI
cocTaBa (XUMHUYECKHe (POPMYJIbl) U CBOMCTB (XMMUYECKHUE yPAaBHEHHUs1) BEILIECTB;

— HWCIIOJIb30BaTh MpaBUjla M HOPMBI MEXKIyHApPOIHOW HOMEHKJIATYPHI IS
Ha3BaHUM BemlecTB No (opmyiiam U, HA0OOPOT, JJIsI COCTABIICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (POPMYJT COCTUHEHHUH 10 UX HA3BAHUSIM;

— 3HaTh TpUBHUAJIbHBIC HAa3BaHUS BaXXHEHIIMX B OBITOBOM OTHOIIEHUH
HEOPTAaHUYECKUX U OPraHUIECKUX BEIIECTB;

— XapaKTepu30BaTh CBOMCTBA, IIOJy4YeHHE W NPUMEHEHHE BaKHEHIINX
MpeJICTaBUTENEH KJIAaCCOB OPraHWYECKUX COEAUHEHUH (aJIKaHOB, AaJKEHOB,
aJIKWHOB, aJIKaJUEHOB, apOMAaTHYECKUX YIJIEBOJAOPOJOB, CIHUPTOB, (PEHOJIOB,
aJIbJICTHUJIOB, MPEJICITFHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, CIIOKHBIX d(HUPOB
1 )KUPOB, YTJIEBOJI0B, AaMUHOB, aMHUHOKHUCIIOT);

— yCTaHaBJIWBAaTh  3aBUCHMOCTH OKOHOMHUKH CTpaHbl OT  JOOBIYH,
TPaHCTIOPTUPOBKHU U MEepepabOTKH yIIEBOJOPOIHOTO ChIPbs (HEPTH U TPUPOIHOTO
rasa);

— DOKCHEPUMEHTAIBHO MOATBEpPKJaThb COCTaB U CBOMCTBA Ba)KHEUIINX
MpeICTaBUTENICH M3y4YEHHBIX KJIACCOB HEOPTraHMYECKNX M OPraHMYECKHUX BEIIECTB
C COOJIONCHUEM MpaBUJ TEXHUKH O€30MaCHOCTH IJIs1 paldOThl C XUMHUYECKHMU
BEIeCTBAMH M JIJA0OpPaTOPHBIM 000PY10BaHUEM,;

— XapakTepU30BaTh CKOPOCTh XMMHUUYECKON pEaKIMH U €€ 3aBUCUMOCTH OT
pa3IuYHBIX (PaKTOPOB;

— XapakTepu30oBaTh XUMHYECKOE pPaBHOBECHE U €ro CMEIICHHE B



3aBHCUMOCTH OT Pa3IUYHBIX (PaKTOPOB;
— MOpOM3BOAUTH pACYEThl MO XHWMHUYECKUM (popMysiaM H ypaBHECHHUSM Ha
OCHOBE KOJIMYECTBECHHBIX OTHOLICHUN MEX Y YYACTHUKAMU XUMHUYECKUX PECAKLIUN;
— cobmroaaTh npaBnia DKOJIOTUYECKOU 6e30I11aCHOCTH BO
B3aMMOOTHOIICHHUSIX C OKpY>XKalolied cpeaoid mpu oOpalleHHH C XUMHUYECKUMU
BEIllECTBaMH, MaTepUaJlaMH U NIPOLIECCAMU.

BI)Il'[yCKHI/IK Ha 0230BOM YPOBHE NOJYYHUT BO3SMOKHOCTH HAYYUTHCH

—  UCNONB308AMb Memoobl HAY4YHO20 NO3HAHUA NpU 6blNOJIHEHUU NPOEeKmos U
y‘{€6H0—uCCJZ€00661meﬂbCKI/DC 3a0a4 XUMU4eckou memamuKu,

— HNpocHOo3upoeantb CmpoeHue u CBOUCMBA  HEe3HAKOMbIX HeopeaHuyecKkux u
OP2AHUYECKUX BEULECMB HA OCHOBE AHANO2UU,

—  NPOCHO3UPOBAMb MeyeHUe XUMUYECKUX NPOYeCccos8 8 3a8UCUMOCTU OM YCIIOBULL UX
npomeKanus u npednazams CHocoObl YNPAsieHUs SMUMU RPOYeccamu,

— YCMAHABIUBAMb B3AUMOCEA3U XUMUU C NPeOMemdamu 2yMAHUMApPHO20 YUKIA
(s301KOM, TUMEPAMYPOTL, MUPOBOTL XY OONHCECMEEHHOU KYIbMYPOil);

—  pacKkpuleéams posib XUMUYECKUX 3HAHULL 8 Oy0yujell npaKmuyeckoll 0essmeibHOCm,

—  PAcKpwieamsv poib XUMUYECKUX 3HAHUL 6 (GHOpMUpo8aHuu UHOUBUOYATLHOU
006pa306amenbHOL MpAeKmopuu,

—  NPOCHO3UPOBAMb CHOCOOHOCMb HEOP2AHUYECKUX U OpP2aHUYecKux 6euecms
NPOSAGIAMb OKUCTUMENbHbIE U/UNU 8OCCMAHOBUMEIbHBLE CEOLUICNBA C YYEemOM CmeneHell
OKUCTIeHUsL DIeMEHMO8, 00PA3VIOWUX UX,

— apeymenmuposamev eOUHCMeO MUupd 6ewecms YCMAHOBLEHUEeM 2eHemUu4ecKoll
CBA3U MeAHCOY HeOP2AHUYECKUMU U OP2AHUYECKUMU 8eleCmeamu,

— 81ademv XUMUYECKUM SI36IKOM OISl 0002aujenus C108APHO20 3anaca U pa3eumust
peuu;

—  Xapakmepu3oeamv CMAHOGIEHUe HAYYHOU Meopuu HA Npumepe OmKpPblmus
Ilepuooduueckozo 3aKOHA U MeOPUU XUMUYECKO20 CIPOEHUSL OP2AHUYECKUX 8eleCma;

—  Kpumuuecku OMHOCUMbCS K NCEBOOHAVHHOU — XUMUYeCKOU  uH@opmayuu,
NOYYAeMOT U3 PA3HBIX UCHOYHUKOG,;

— nouumamv  2n00anbHble  NpobieMbl,  cmoswue — neped  Uen08eHecmeoM
(sxonoeuueckue, snepeemuyeckue, coipbesvie), U nNPedIazams NYMu ux peuleHus, 8 mom
yucie u ¢ NOMOWbIO XUMUU.

Conep:kanue y4eOHOT0 nmpeaMeTa

10 KJIACC (OPFTAHUYECKASI XUMMUS)
(1 u 6 Heoemo, 6ceco 34 u)



Beenenne (1 4)
[Ipenmer oprannyeckoit xumuu. CpaBHEHUE OPTaHUYECKUX COSTMHEHUHN ¢ HEOPTAaHUYECKUMHU.
HpI/IpOI[HI:IG, HCKYCCTBCHHBIC U CUHTCTUYCCKUC OPIraHUYICCKHUC COCAUHCHMU.

Tema 1

Teopusi cTpoeHUsI OPraHUYECKUX COeTHHEeHU (2 u)

Banentnocts. XvMHUECKOE CTPOCHHE KaK MOPSIOK COCIMHEHHS aTOMOB B MOJIEKYJI€ COTJIACHO
MX BAJIGHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHUSI OPTAaHUYECKHUX
coequHeHui. [ToHsATHE O TOMOJIOTMU U TOMOJIOTax, U30MEPUH U U30MEpax. XUMUYECKUE
(GhOpMYITBI U MOJICTTH MOJICKYJT B OPTAaHHMYECKON XUMUHU.
Memoncmpayuu. Monenu MOJIEKyJ1 TOMOJIOTOB M U30MEPOB OPraHMYECKUX COCTMHEHUH.

Tema 2

YrieBoaopoabl M UX NPUPOAHBbIE HCTOYHUKH (8 u)

[Ipuponansriii ra3. Ankansl. [Ipupoanblii ra3 kak ToriuBo. [IpenmyiiecTBa npupoIHOIo raza
nepej ApyruMu BuaaMmu Toriiea. CocTaB pUpPOIHOTO rasa.

AJKaHbI: TOMOJIOTHYECKHH Psi, U30MEPHsI U HOMEHKIATypa alKaHOB. XMMUYECKUE CBOWCTBA
aJIKaHOB (Ha MpPUMeEpe METaHa U 3TaHa): TOPEHUE, 3aMEIICHNE, Pa3JI0KEHNUE U IETHIPUPOBAHUE.
[IpMeHeHne anKaHOB Ha OCHOBE CBOMCTB.

A 71K € H bl. DTUJIEH, €r0 NOJyYeHHEe (JEeTIPUPOBAHUEM 3TaHa U JIerHipaTalield TaHoa).
XYMHYECKUE CBOWCTBA ATHIICHA: TOPEHHE, KAYECTBEHHbBIE peakiny (00ecBeUrBaHe OPOMHOM
BOJIbI M pacTBOpa IEpMaHraHara Kajus), ruapaTaius, nojiuMmepusanus. [lonustunen, ero
CBOIicTBa U mpuMeHeHue. [[puMenenue 3TuaeHa Ha OCHOBE CBOMCTB.

Ankanuensl U kayuyku. [IonsTue 06 ajnkaaueHax Kak yriieBoAOpoJax ¢ AByMs JBOMHBIMU
CBs3sIMH. XUMUYECKHE CBOMCTBA OyTaaueHa-1,3 u u3onpeHa: odeciiBeunBaHre OPOMHOM BOJBI U
noJMMepu3anus B Kayuyyku. Pe3una.

A 71K ¥ H bl. ALIETHIIEH, €T0 MOJIy4eHHEe MUPOIN30M METaHa U KapOuIHBIM criocobom. Xumuue-
CKHe€ CBOICTBa alleTUJIEHA: TOpeHHe, o0eclBeunBaHue OPOMHOMN BO/IbI, TPUCOEAMHEHHE
XJIOpoBOAOpOJa U ruapaTanus. [[pumeHeHne aneTuieHa Ha OCHOBE CBOMCTB. Peakuus
noJIMMepHU3ai BUHUIXJIopuaa. [1oMMBUHUIXIIOpU U €ro TPUMEHEHHE.

ben3on. [Tonyuenue GeH3051a U3 rekcaHa U alleTHIeHa. XUMHUECKUE CBOIcTBa OeH3o0a:
ropeHue, raloreHnpoBanue, HUTpoBanue. [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

Hedts. CoctaB u nepepabotka Heptu. Hedrenpoaykrsl. BeH3uH u nonstue 06 OKTaHOBOM
YHCIIE.

Jemoncmpayuu. I'opeHrie MeTaHa, STUIEHA, alieTieHa. OTHOIIEHHE METaHa, dTHIICHA,
aneTuiieHa 1 O€H30I1a K pacTBOpY IepMaHraHaTa kanus u 6pomHoii Boje. [lonyuenue atunena
peakuuei AeruIparaiy TaHoIa U JeNOoIMMepHU3allii MOIUATHIICHA, alleTUIeHa KapOu HbIM
crocoboM. PaznokeHue kayuyka npu HarpeBaHUH, UCIIBITAHUE TPOJYKTOB PA3JI0KEHHS Ha
HenpeaenabHocTh. Komnekiust 06pa3ioB HehTH U HEPTENPOTYKTOB.

Jlabopamopnwie onvimot. 1. OnpenesieHue 3IEMEHTHOTO COCTaBa OPTAaHUYECKUX COCTMHEHUM. 2.
W3roroBneHne Moeneit MOJIEKyIl yriieBoopo1oB. 3. OOHapykeHHe HenpeaeabHbIX
coeMHEHUH B )KUIKUX HedrenpoaykTax. 4. [TomydyeHnue u cBolicTBa alleTHIIEHa. 5.
O3nakomiieHue ¢ kojutekuuei «HeTb n mpoayKkThl ee nepepaboTKm».

Konmponvnana paooma Nel. YrneBo1opoibl

Tema 3

Kucnopoaconepixaiiue oprannyeckue coeJHHeHUs1 U UX NpUpoaHble ucTouHuku (10 »)

EnuHCTBO XMMUYECKOM OpraHu3aluy )KUBbIX OPraHU3MOB. XUMUYECKHI COCTaB dKUBBIX
OpraHu3MOB.

Cruprel. [lomydenne sTaHoma OpOKEHUEM TITIOKO3bI M TUAPATAIMEH dTUJIeHA. [ HIpOoKCHIbHAs
rpymnmna kak ¢pyHkunoHanbsHast. [IpencraBienue o BOJAOPOAHOM CBsA3H. XMMHUYECKHE CBOMCTBA
3TaHoJa: TOPEHNE, B3aUMOJIEHCTBUE C HATpHEM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX 3()UPOB,
OKHCJIeHUE B anbaerul. [Ipumenenue 3TaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0
MOCJIE/ICTBHS M IPEYTPEKICHNUE.

[ToHsTHE O MpenebHBIX MHOTOATOMHBIX COIUPTaX. | TMLIEpUH KaK IPEeACTaBUTEIb
MHOT'0aTOMHBIX CIIUPTOB. KauecTBeHHas peakiysi Ha MHOTOaTOMHbIE cliupThl. [IpuMeHneHne



[JIMLIEpUHA.

Kamennwbiii yrosb. @enoi. Kokcoxummuueckoe mponu3BOACTBO U €ro npoaykuus. [lonyuenune
(eHona KOKCOBaHNEM KaMEHHOT0 yIiid. BzanMHoe BiusiHEE aTOMOB B MOJIeKyJe (heHomna: B3au-
MOJIeHCTBUE C TUAPOKCUIOM HATpUS U a30THOU KucioToil. [lonukonnencanus denona ¢
dopMmanbaerugaoM B heHoToPopMaIbIETHIHYIO cMOy. [IpuMeHenne ¢eHoia Ha OCHOBE
CBOMCTB.

Anbaeruasl. [lonyyenue anpaeruioB OKUCIEHUEM COOTBETCTBYIOIINUX CIIMPTOB. XUMUYECKUE
CBOMCTBA aJIbJETU/IOB: OKHCIIEHUE B COOTBETCTBYIOILYIO KHCIIOTY U BOCCTAHOBJICHHE B
COOTBETCTBYIOIMH criupt. [Ipumenenue Gpopmanbaeruaa u aneraibIeruia Ha OCHOBE CBOWCTB.
KapOonossie kucnotsl. [lomyueHne kapOOHOBBIX KUCIIOT OKHCICHHEM alIbJCTHI0B. XUMUYECKHE
CBOICTBa YKCYCHOM KHUCIIOTBI: OOIIIME CBOICTBA C HEOPraHMYECKUMH KHCIOTAMU U PEAKIIHS
stepuukanmu. [IpuMeHeHne yKCyCHOM KMCIIOTH Ha OCHOBE CBOMCTB. BhIciue sKupHBIC
KHCJIOTBI Ha IPUMEPE NAIIbMUTUHOBOM U CT€aPUHOBOM.

Crnoxuble 3¢upsl 1 xupbl. [lomydenue cioxkHbIX 3PUPoB peakiuen srepuduxannu. CloxxHbIe
3¢upsl B pupoe, ux 3HadeHue. [IpumMeHenne cioxHbIX 3UPOB HA OCHOBE CBOICTB.

XKups! kak cnoxHble 3Gupbl. XUMUYECKHE CBOMCTBA KUPOB: TUAPOIU3 (OMBUICHUE) U
TUAPUPOBAHUE KUIKUX KUPOB. [[puMeHeHre KUpOB Ha OCHOBE CBOMCTB.

YrieBoapl. YTIIeBOIbI, UX KIIACCU(PUKALNS: MOHOCAXapHU bl (TIFOK032a), TUCaxapuabl (caxaposa)
U TIoJIcaxapuabl (Kpaxmall U 1eJUTI0103a). 3HaYeHHEe YIIIeBOJIOB B )KUBOW IPUPOJIE U B )KU3HU
YyeJloBeKa.

['mroko3a BeIecTBO ¢ ABOMCTBEHHOM (YHKITHEH - allberuI0CIUPT. XUMUYECKUE CBOWCTBA
TJIFOKO3BI: OKHCIIEHUE B TIIFOKOHOBYIO KHCIIOTY, BOCCTAaHOBIIEHHE B COPOUT, OpoKeHnE
(MOIOYHOKHCIIOE U cUpTOBOE). [IprMeHeHue riroKo3b Ha OCHOBE CBOMCTB.

Hucaxapunpl u nonucaxapuisl. [loHdaTre o peakusx MOIMKOHIEHCAIIMN U THIPOJIN3a Ha
IpUMepe B3aUMOIIPEBPALICHUI: TJIF0K03a — MOJIMCaXapul.

Jemoncmpayuu. Oxucienue cnupra B anpaeru. KauectBeHHas peakiiysi HA MHOTOaTOMHBIE
crupthl. Komnekuus «KaMeHHBIH yroyib U IpOAYKTHI €ro nepepadoTkuy. PactBopumoctsb
(deHona B BoJie Ipy OOBIYHOM TemIiepaType U MpH HarpeBaHuU. KauecTBeHHbIE peaklMK Ha
Gbenoun. Peakius «cepeOpsiHOTO - 3epKaay albJIeruI0B U TII0K03bl. OKHCICHUE alIbJIETUIIOB U
[JIIOKO3bI B KMCIIOTHI € ToMolbio ruapokcuaa meau (11). TlonyyeHune ykcycHO-3THIIOBOTO U
YKCYCHO-M30aMuiI0Boro 3¢upoB. Komnekius spupHbix Macen. KauecTBenHas peakius Ha
Kpaxmai.

Jlabopamopnuie onvimoi. 6. CBolicTBa STHIIOBOrO criupTa. 7. CBolcTBa rimuepuHa. 8. CBolicTBa
dbopmanbreruaa. 9. CoiictBa ykcycHou kucioThl. 10. CoiicTBa sxupoB. 11. CpaBHeHHE
CBOICTB pacTBOPOB Mbljla M CTUPAJIBLHOTO nopouka. 12. Csoiictea rioko3sl. 13. CeoiicTBa
Kpaxmarna.

Azomcooeprcawue opeanuueckue coeounenun.6 (uacos)
Awmunsl. [lonstie 06 amunax. [lonydyeHne apoMaTH4ecKOro aMmuHa — aHWJIMHA — U3
HUTpPOOEH3071a. AHWIIMH KaK OpraHMuecKoe OCHOBaHKE. B3auMHoOe BIIMsSIHUE aTOMOB B MOJIEKYJIE
aHWINMHA: OcJlabJieHne OCHOBHBIX CBOMCTB U B3auMoelicTBue ¢ OpomHOI Bonoil. [Ipumenenue
AQHWJIMHA HA OCHOBE CBONCTB.
AMuHOKHCHOTHL. [losyueHrne aMMHOKHCIOT U3 KapOOHOBBIX KMCIOT U THUPOIU30M O€NIKOB. XH-
MHYECKHE CBOMCTBA aMUHOKHUCIIOT Kak aM()OTEpHBIX OPraHUYECKUX COeTMHEHUH:
B3aUMOJICHCTBHUE CO MIEJI0UYaMHU, KHUCIOTAMHU U APYT C APYTOoM (pEeakKiius MOJIUKOH ICHCAIIUHN ).
ITenTuaHas cBA3b U nonunenTuasl. [lpuMeHeHne aMMHOKHMCIIOT HA OCHOBE CBOMCTB.
benku. [lonyuenue OenkoB peakuyel MOJMKOHACHCAIMY aMUHOKUCIOT. [lepBuuHas, BropuyHas
U TPETUYHAsI CTPYKTYpPHI OelKoB. XMMHUUYECKHE CBOMCTBA OEITKOB: rOpEeHHe, AeHATypaLus,
TUAPOJIN3 U I[BETHBIE peakiuu. buoxumuueckre GyHKIUU OEIKOB.
I'eHeTnyeckas CBS3b MEXAY KJIacCaMU OPraHUYECKUX COETUHEHU.
HyxnenHnoBbie kucnoTbl. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJIeoTH10B. OOmIuii niaH
cTpoenus Hykieotuaa. CpaBuenue crpoenus U pynkuuii PHK u IHK. Ponb HyKi1eMHOBBIX
KHCJIOT B XpaHEHHUH U Nlepeade HacaeAcTBeHHON nH(opmarun. [ToHaTne o OMoTeXHOIOTUH U
T€HHOW UH)KEHEPUHU.
Hemoncmpayuu. BzaumoenicTBue aMMHaka U aHUJIMHA C COJISTHOM KUCIoTou. Peakius
aHuJIMHA ¢ OpoMHOM BoI0M. JloKa3aTenbCTBO HAMUKS (DYHKIMOHAIBHBIX IPYIIIT B PaCTBOPax
aMHHOKUCIOT. PacTBOpeHune u ocaxaeHue 0enkoB. L{BeTHbIe peakuun O€IKoB:



KCAaHTONPOTEUHOBas U OuypeToBas. ['opeHne NTHYbero mnepa u mepcTIHOH HUTH. Monenb Mo-
nexynsl JIHK. I1epexonbl: 3TaHON — ATHIIEH — 3TH-JICHTJIUKOJIb — TUICHTIUKOIAT Meau (11);
3TaHOJ] — 3TaHaJIb — ATAHOBas KUCJIOTA.

JlaGopaTopHbie onbIThI. 14. CBoOlicTBa OCJIKOB.
IIpakTuyeckasi padora Ne 1. inenTudukaius opraHu4eCKUX COCTMHECHHM.

Tema 5

Buosiornyeckn akTuBHbIE BelecTBa (4 u)

®epMeHThl. DEePMEHTHI KaK OMOJIOTHYECKHE KaTaau3aTophl OeIKOBOM mpupoiel. OcoOeHHOCTH
¢ynkunonupoBanus pepmeHToB. Posib (hepMEHTOB B JKU3HEACATEIHHOCTH KHUBBIX OPTaHU3MOB H
HapOIHOM XO3sIiCTBe.

Buramunsl. [lonstue o Butamunax. Hapyiienus, cBsSi3aHHbIE ¢ BUTAMUHAMU: aBUTAMHHO3BI,
TUIIOBUTAMUHO3bI U THIIEpBUTAMUHO3bL. Butamun C Kak npeacTaBuTelb BOJOPACTBOPUMBIX
BUTAaMUHOB M BUTaMUH A Kak IIPEICTaBUTEND KUPOPACTBOPUMBIX BUTAMHUHOB.

['opmownsl. [ToHsITHE 0 TOPMOHAX KaK TYMOPAJIBbHBIX PETYIATOpaX KU3HEIEATEIbHOCTH KUBbBIX
opranu3MoB. VIHCYJIMH U aJipeHalluH KaK MpeacTaBUTean ropMoHoB. [Ipodunaktuka caxapHoro
nuaoera.

JlexapctBa. JlekapcTBEHHass XMMUSL: OT MAaTPOXUMUU 10 XUMUOTepanuu. AcnupuH. AHTUONO-
TUKU U AucOakTepro3. Hapkoruueckue BeniectBa. Hapkomanus, 60pr0a ¢ Heil u mpodunakTuka.
Hemoncmpayuu. Pazinoxenne nepokcua BOJOPOIA KaTaaa3ou CbIpOro Msca U CbIporo
kaptodens. Komnekus CMC, conepskaniux sH3uMbL. MicnibiTanue cpeasl pactBopa CMC
UHAWKaToOpHOU Oymaroi. Mmmroctpanuu ¢ GpoTorpadusiMu )KUBOTHBIX C PA3IMYHBIME (HhOpMaMH
aBuTaMUHO30B. KoJulekius BUTAMUHHBIX ITpenapaToB. cnpiTaHue cpepl pacTBopa
ACKOPOMHOBOM KMCIIOTHI MHAMKATOPHOW Oymaroii. MiciiplTanne anTeqHoro npemnapara HHCYJInHA
Ha Oenok. [lomamrnss, nabopaTopHas 1 aBTOMOOMIIbHAS allTEUKa.

Temab
HckyccTBeHHBIE M CHHTETHYECKHE MouMeps (4 u)

HckyccTBeHnble monmMepsl. [TomydeHrne ncKycCTBEHHBIX TOJMMEPOB, KaK IPOITYKTOB
XUMHUYECKON MOAM(UKALNN TPUPOJAHOTO MOJTUMEPHOTO ChIpbs. VICKycCTBEHHBIE BOJIOKHA
(amreTaTHBIN IIEJIK, BUCKO3a), UX CBOICTBA U IPUMEHEHUE.

Cunternyeckue noaumepsl. [lonyueHne CHHTETUYECKUX MOJIUMEPOB PeaKIUsIMH MOJTHU-
MepHU3alui U NOJMUKOHAeHCAH. CTPyKTypa MOJMMEpPOB: JINHEHHAs1, pa3BETBICHHAS H
npocTtpaHcTBeHHas. [IpecTaBuTeIn CHHTETHUECKUX TUIACTMACC: TIOJIMATHIIEH HU3KOTO U
BBICOKOTO JIaBJICHUS, TOTUTIPOTHIICH U TOMUBHHIIIXJIOpUA. CHHTETHYECKHEe BOJIOKHA: JTaBCaH,
HUTPOH U KalpoH.

Jemoncrpanuu. Komtekius mmactMace u u3aenuit u3 Hux. Komekun uCKyCCTBEHHBIX U
CHUHTETHUYECKUX BOJIOKOH U M3/eMii U3 HUX. Pacro3HaBaHue BOJIOKOH 1O OTHOLIEHHUIO K
HArpeBaHUIO U XUMHUECKUM PEAKTHBAM.

Jlabopamopnute onvimoi. 15. O3HakoMIIeHHE ¢ 00pa3llaMu IJIACTMACC, BOJIOKOH U Kay4yKOB.
Ilpakmuueckan padoma Ne 2, Pacnio3HaBaHUE IJIACTMACC U BOJIOKOH.

11 KJIACC OBILASI XUMUSI
(1 u 6 Heoenro, 6cezo 34 u)

Tema 1 Ctpoenne BemecTBa (7 4acoB)
OcHosHble ceedeHust 0 cmpoeruu amoma. SInpo: MpOTOHBI U HEUTPOHBI. 130TOMBI. DIEKTPOHBI.
DJeKTpoHHas 00004Ka. DHEPreTHUeCcKuil ypoBeHb. OCOOCHHOCTH CTPOEHUS SJIEKTPOHHBIX
000J109€K aTOMOB AJIEMEHTOB 4-T0 U 5-TO IEPHOI0B TIeproanueckoi cucteMsl /1. U.
Memnneneesa (nepexoHbIX 31eMeHTOB). [TonaTue 06 opOuTasX. s- U p-opOUTANH.
DNeKTPOHHbIE KOH(UTYpAIIIN ATOMOB XUMUYECKUX JIEMEHTOB.
Ilepuoouueckuii 3axon /[. M. Menoeneesa 6 ceeme yuenus o cmpoenuu amoma. Otkpwitue . U.



MenzeneeBbIM IEPUOINIECKOTO 3aKOHA.

[Tepuonnueckas cuctema xumudeckux 3meMenToB [1. 1. Menneneena - rpadudeckoe oTodpaxe-
HUE MEPUOANYECKOr0 3aKOHA. PU3NYECKUI CMBICII TOPAIKOBOTO HOMEpa 3JIEMEHTa, HOMepa
IIepuoa U HoMepa Ipynnsl. BaneHTHbIE 251eKTPOHBI. [[prnyrHBI N3MEHEHUS CBOMCTB 2JIEMEHTOB
B [IepUOJax U rpymnmnax (IJIaBHbIX IOArpyIax).

[TonoxeHne BOIOpoAa B IEPUOJUIECKON CUCTEME.

3HaueHUe NEepUOINYECKOro 3aKOHa U NEPUOANYECKON CUCTEMbI XUMUYECKUX 31eMeHToB /1. 1.
Menneneesa 11 pa3BUTHS HAYKHA U IOHUMAaHUS XMMHUYECKON KapTHHBI MUPA.

JemoncTpanuu. Pa3znuyunbie popMbl IEpHOANYECKON CHCTEMBl XUMHUYECKUX eMeHTOB /1. 1.
Meneneesa.

JladopaTropublii onbIT. 1. KoHCTpynpoBaHue NeproanyecKoi TaOIUIIbI JJIEMEHTOB C
UCIIOJIb30BAHUEM KapTOYEK.

Tema 2.CocrtasB BenecTBa(4 yaca)

T'azoobpasnoe cocmosinue gewyecmaa. Tpu arperatHbIx cOcTOsTHUS Bo/ibl. OcOOEHHOCTH
CTpoeHus ra3oB. MossipHbIil 00beM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX MPUPOJHBIX CMECE: BO3yX, MIPUPOAHBIN Ta3. 3arps3HeHue
aTMocdepsI (KUCIIOTHBIE JIOXK/IU, ITAPHUKOBEIA 3 deKT) u 60pbda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJAOPO, KUCIOPO, YIICKUCIbIN Ta3, aMMHUAK,
sTHIIeH. VX nonyuenue, cobupanue 1 pacrio3HaBaHUeE.

Kuokoe cocmosinue eewgecmea. Bona. Ilorpebnenue Boapl B ObITY U HA IPOU3BOJICTBE.
KecTkocTh BOJBI U CLIOCOOBI €€ YCTPaHEHHUSI.

MunepasnbHbIe BO/IbI, UX HCIIOIb30BAHUE B CTOJIOBBIX U JICYECOHBIX LENSIX.

Kunkue KpucTauibl ¥ UX IPUMEHEHUE.

Tseepooe cocmosinue gewyecmsa. Amop¢HbIe TBepAble BEIIECTBA B IPUPOJIE U B )KU3HU YEJIOBEKa,
UX 3HaueHue U npuMeHeHue. Kpucraianueckoe CTpoeHUE BELLIECTBA.

Hucnepcuvle cucmemsi. IlonsiTie o nucnepcHbIx cuctemax. Jucnepcuas pasza u qucnepcruoHHast
cpena. Kimaccuduxarus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTHU OT arperaTHOro COCTOSIHUS
JMCTIEPCHOM CpeJibl U TUCTIEPCHOHHOMN (a3bl.

['pyOonucnepcHble CUCTEMBI: 3MYJIbCUH, CYCIIEH3UH, a9PO30JIH.

ToHKOIUCIIEPCHBIE CUCTEMBI: T'€IIN U 30JIH.

Cocmas eewgecmea u cmeceil. BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTB.

[TonsiTre «10519» U €€ pa3HOBUAHOCTH: MaccoBas (J10J1s1 3JIEMEHTOB B COETUHEHUH, JT0JIs1
KOMITOHEHTa B CMECH — JI0JIs IPUMECEH, 10151 pAaCTBOPEHHOTO BEIIECTBA B paCTBOPE) U
oObvemHas. [{oiis BbIXOAa MPOIyKTa peaklUy OT TEOPETUUYECKH BO3ZMOMKHOTO.

JemoHncTpanuu. Mojienb KpucTaTndeckol pemeTku xyopuaa Hatpusi. OOpasiisl MUHEPAIoB C
MOHHOW KPUCTAJUIMYECKOM PEIIETKOM: KAJIBIIUTA, TAIUTa. MOIe/IN KPUCTAJUTMYECKUX PEIIETOK
«Cyxoro Jbjaa» (WM Hoja), anmasa, rpaputa (mim kBapua). Monens monexyis JJHK. O6pasist
mactMmacc (peHonohopMalibieTHAHBIC, TOINYPETaH, MOTUITHIICH, TTIOTUIPOIUTIEH,
MNOJMBUHUIIXJIOPU) U U3AETHs U3 HUX. OOpa3ibl BOJIOKOH (LIEPCTh, MIENK, alleTaTHOE BOJIOKHO,
KaIlpoH, JIaBCaH, HEMJIOH) U u3nenus u3 Hux. O0pa3ipl HEOpraHM4eCKUX MOJIMMEPOB (cepa
MJIaCTUYECKasi, KBapll, OKCUJ aIFOMUHHUS, IPUPOJIHBIE AIFOMOCHIIUKATHI). MoieTb MOJISIPHOTO
o0bema razoB. Tpu arperatHbix cocTOsTHUS BoJIbl. OOpa3iibl HAKUIU B YallHUKE U TpyOax
LEHTPaILHOrO OTOMIeHHs. JKeCTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. [Ipubopbl Ha KUIKUX
Kkpuctamuiax. O0pasiibl pa3IMIHbBIX TUCIIEPCHBIX CUCTEM: IMYIIbCHI, CYCTIEH3HUH, a3p030JIeH,
reneit u 3oseit. Koarymsauus. Cunepesuc. ddexr Tunnpans.

JlaGopaTtopHbie onbIThI. 2. OnpeeIeHNuE TUIIA KPUCTATUTMYECKONW PEIIETKU BEIIECTBA U
ONMCAHUE €T0 CBOUCTB. 3. O3HAKOMJIEHUE C KOJUIEKIIMEN NTOJUMEPOB: IJIACTMACC U BOJIOKOH U
n3aenus u3 Hux. 4. McnblTanue BOAbI Ha )KECTKOCTh. Y CTPAHEHUE KECTKOCTH BOJIBI. S.
O3HakoMJIEHUE C MUHEPAJIbHBIMU BOJaMu. 6. O3HAaKOMJIEHUE C IUCTIEPCHBIMU CUCTEMAMHU.

Kaaccndpukanmnsa xumudeckux peaknunii.(10 yacon)

Peaxyuu, uoywue 6e3 usmenenus cocmasa ewjecms. AnaoTPOIUS U aJIOTPOITHBIE
BUZOM3MEHEeHUs. [IpuunHbI anoTponuu Ha mpuMepe Moan(UKaLnil KUCIopoaa, yriiepoaa u
docdopa. O30H, ero Gnosoruueckast pois. Mizomepsr u nsomepus.



Peaxyuu, uoywue c usmenenuem cocmasa eeujecms. Peakuum coeluHEHNs, Pa3I0KEeHUS,
3aMeIIeHns] 1 OOMeHa B HEOPTaHUUECKOM U OPraHUYeCKOr XUMUU. Peakmuu 3K30- U 3H-
norepmudeckue. TernoBoii 3pPeKT XUMHUECKONW PeaKLIUui U TEPMOXUMHUYECKUE YPaBHEHUS.
Peakuuu ropenusi, Kak YaCTHBIN Cilydaid SK30T€PMHUECKUX PEAKIIHM.

Ckopocmb xumuyeckoii peakyuu. CKOPOCTbh XUMUYECKON peakuu. 3aBUCUMOCTb CKOPOCTU
XUMUYECKON PEaKUUU OT MPUPO/Ibl PEArPYIOIIUX BEIIECTB, KOHIIEHTPALIMH, TEMIIEPATYPHI,
IUIOLIA/IM TOBEPXHOCTU COIIPUKOCHOBEHUS U KaTanu3aTopa. Peakiiuy romo- ¥ reTeporeHHbIe.
[TonsTre o kaTanu3e U KatanuzaTopax. @epMeHTh Kak OMOJIOrHYecKre KaTalnu3aTophl,
0COOEHHOCTH MX (PYHKIIMOHUPOBAHHUSL.

Obpamumocme xumuyeckux peakyuti. HeoOpatumbie 1 00paTuMble XUMUYECKHE PEAKIINH.
CocTosiHMe XMMHUYECKOT0 paBHOBECHS 1JIsl 0OpaTUMbIX XUMHUECKHUX peakiuii. CriocoObl cMme-
IICHUS] XUMUYECKOT0 PAaBHOBECHsI HA IIpUMepe CUHTe3a aMMuaka. [ToHsTre 00 OCHOBHBIX
Hay4HbIX PUHIMIAX IPOU3BOJCTBA HA IPUMEPE CUHTE3a aMMHUAKa WM CEPHOM KHCIIOTBHI.
Ponwb 600061 6 xumuueckoii peakyuu. IcTHHHBIE pacTBOPBL. PacCTBOPUMOCTD U KJTaCCH(PHUKAIHS
BEILECTB 10 3TOMY IIPU3HAKY: PACTBOPUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.
DNEKTPOIUTHI U HEIJEKTPOIMUTHI. DIIEKTPOIUTHUECKas uccounanus. Kuciaorel, ocHOBaHUS U
COJIA C TOYKH 3PEHUS TEOPUH IEKTPOIUTUUECKON JUCCOLUALIUU.

XUMHYECKUE CBOWCTBA BO/bI: B3AUMOECUCTBHE C METAJIIAMH, OCHOBHBIMH U KHCJIOTHBIMU
OKCHUJaMH, Pa3IokKeHHe U 00pa3oBaHe KPUCTAILIOTUAPATOB. Peakiiuu rugparanuu B
OPraHUYEeCKON XUMHH.

T'uoponus opeanuueckux u Heopeanuueckux coedunenuti. Heodpatumsii runponan3. O6paTumsiii
TUAPOIIN3 COJIEH.

['maponnu3 opraHUYeCKUX COEIMHEHUN U €ro MPAaKTUYECKOE 3HAUCHHE JIJISl TIOJIyYEeHHSI THIPOJIN3-
HOT'O CIIUpTa U MblIa. buosornyeckas posib rUAPOJIN3a B IJIACTUYECKOM U SHEPTEeTHYECKOM
oOMeHe BEIIECTB U PHEPTUH B KIIETKE.

Oxucaumenvro-eoccmanosumenvuvie peakyuu. CteneHb okuciaeHus. OnpeneneHue cTerneHu
okucieHnus o gopmyne coeaunenus. [loHsaTHE 00 OKUCIUTETHEHO-BOCCTAHOBUTEIHHBIX
peakuusax. OKUCIIEHNE U BOCCTAaHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTEIb.

dnekmpoau3z. INEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOIECC. DIEKTPOIHU3 pac-
IUIABOB U PACTBOPOB Ha IpuMepe Xjaopuaa HaTpus. [IpakTuueckoe npuMeHeHue 3JeKTPOIIN3a.
DNEKTPOIUTHUECKOE MTOTYIECHUE ATFOMUHUS.

Jdemoncrpauumn. [Ipespamenne kpacHoro gocdopa B 6enbiit. O30HaTop. Mojenu MoaeKyn H-
OyTaHa ¥ U300yTaHa. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT MPUPO/IbI BELIECTB Ha IPUMeEpe
B3aMMOJIEHCTBUS paCTBOPOB PA3IUYHBIX KUCIOT OAMHAKOBON KOHIEHTPALIMHU C OJMHAKOBBIMU
TpaHyllaMy [UHKA U B3aUMO/ICUCTBUS OJIMHAKOBBIX KYCOUKOB Pa3HBIX METAJUIOB (MarHus,
IIMHKa, JKeJIe3a) C COJITHOM KHCIIOTOM. B3anmoielicTBre pacTBOPOB CEPHOM KHUCTOTHI C
pacTBopamMu THOCYJb(haTa HATPUS PA3IUYHON KOHIICHTPAIIMU U TeMIepaTrypbl. Moaens
KUIISIIEro ciiosi. Pa3noxeHue nepokcuia BOJI0poaa ¢ IOMOLIbIO KaTtanu3aTopa (OKcuaa
mapranua (IV)) u karanassl celporo mMsca u ceiporo kaptodens. Ilpumepsl HeoOpaTUMBIX
peaxkuui, uIynux ¢ o0pa3oBaHUEM OCaJKa, ra3a WK BoJbl. B3aumozeiicTBre TUTHS U HATpUs C
Bosoi. [Tomydyenue okcuaa pocdopa (V) u pacTBOpeHHE ero B BOJIE; UCTIBITAHUE MTOJy4EHHOTO
pactBopa JakMycoM. O6pa3ibl KpUCTAUIOrHApaToB. McnbiTaHue pacTBOPOB AJIEKTPOJIUTOB U
HERJIEKTPOJIMTOB HA MIPEAMET IUCCOLMALMH. 3aBUCUMOCTD CTETIEHH JIEKTPOJINTUYECKON
JUCCOLIMAIIMU YKCYCHOM KHCIIOTHI OT pa30aBiieHus pacTBopa. I 'naponu3 kapouaa KaabIusl.
['maponu3 kapOOHATOB LIETOYHBIX METAJUIOB M HUTpaToB mHKa 1 cBuHua (II). [Toxyuenue
MmbLIa. [Ipocrelie OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKI[MHU: B3aUMOIEHCTBHE IIUHKA C
COJISTHOM KHCIIOTOM U kene3a ¢ pacTBopoM cynbdara meau (1I). Monens snekrponusepa.
Mojienb 37eKTpOIU3HON BaHHBI JUIsI TOTYYEHUS aTFOMUHUS.

JlabopaTopHble onbIThI. 7. Peakius 3aMelieHns MeAH KeNe30M B PaCTBOPE METHOTO
Kynopoca. 8. Peakuuu, uaymnue ¢ oOpazoBaHHEM 0Ocajika, raza u Bojbl. 9. [lonydyenue kucmoposaa
pa3I0kKEeHUEM NIEPOKCHIAa BOAOPOA C TOMOLIbI0 OKcuaa Mapranua (IV) u

Kartanasbl ceiporo kaprodens. 10. [Tonmyuerne Bogopoaa B3auMOACHCTBUEM KUCIOTHI C IIMHKOM.
11. PaznuuHsble ciaydyan ruApoIIA3a CoJIeH.

Koumponvnana paoomaNel «Xumuueckue peaxyuuy

Temad

BemecTBa u ux cBoiicrea (13 u)




Meramnsl. BzaumopaeiicTBue MeTaioB ¢ HEMETaIaMu (XJIOpOM, CEPOM U KUCTIOPOAOM).
B3anmoneicTBHE 1MIETOYHBIX U IIEJI0YHO3EMETBHBIX METAIIIOB C BOJAON. DIEKTPOXUMUYECKHI
P HAIPSDKEHUM METAJUIOB. B3auMonelicTBUE METAJUIOB ¢ PACTBOPAMHU KUCJIOT U COJICH.
AmoMuHoTepMusi. BauMonelicTBrue HATpuUs € 3TaHOJIOM U (PEHOIOM.

Koppo3zus merannos. [IoHATHE O XUMHYECKON U AJIEKTPOXUMHYECKON KOPPO3UHU METAJIIOB.
CniocoOblI 3alIUThl METAJIOB OT KOPPO3HUH.

Hewmeramner. CpaBHUTENBHAS] XapaKTEPUCTHKA TaJIOTEHOB KaK Hanbo0JIee THTUIHBIX
npejcTaBuTeseld HeMeTasioB. OKUCIUTENbHBIE CBOMCTBA HEMETAIIOB (B3aUMOJCHCTBHE C
MeTaJUIaMH 1 BOJIOPOoJIoM). BoccTaHoBHUTENIbHBIE CBOMCTBA HEMETAIOB (B3aUMOJICHCTBUE C
0oJiee IEKTPOOTPUIIATEIbHBIMUA HEMETAJIJIAMU U CJIOKHBIMH BEIIECTBAMU-OKUCIUTEISIMU).
Kucnotsr Heopranudeckue u oprannueckue. Knaccudukamus kucior. XuMUYECKUe CBOMCTBA
KHUCJIOT: B3aUMOJEHCTBUE C METAJUIIAMH, OKCUJAMH METAJIIOB, THIPOKCUAAMU METAJLJIOB,
COJISIMH, criipTaMu (peakuus dtepudukanuu). OcoObie CBOMCTBA a30THOM U
KOHLIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.

OcHoBaHMsI HeOpraHu4eckue u oprannueckue. OCHOBaHHUS, UX Kiaccupukanusa. XuMHUYECKHe
CBOICTBAa OCHOBAHMI: B3aUMOJICHCTBHUE C KUCIOTAMH, KUCIOTHBIMU OKCUAAMU U COJISIMH.
Pa3noxeHne HepaCTBOPUMBIX OCHOBAHMIA.

Comu. Knaccuduxanus coseii: cpegHue, KUCIIble U OCHOBHbIE. XMMHYECKHE CBOMCTBA COJICH:
B3aUMOJICHCTBUE C KUCIOTAMM, LIEJI0YaMHU, MEeTallIaMH U coisiMu. [IpeacraBurenu coneit u ux
3HauYeHHE. XJIOPH/I HATPHsl, KapOOHAT KabIHs, pocdaT KaabIus

(cpennue coyin); THAPOKAPOOHATHI HATPHUS M aMMOHHUS (KUCIIBIE COJIH ); TUAPOKCOKApOOHAT MEIN
(1) -manaxut (OCHOBHAS COJIb).

KauecTBeHHbIE peaklMK Ha XJIOpU-, CyJab(dar-, U KapOOHAT-aHUOHBI, KATHOH AMMOHMUS,
katroHsl xxene3a (II) u (111),

['enernyeckas cBsi3b MEXAY KjacCaMM HEOPraHMYECKUX U OpraHndyeckux coennHeHuil. [lonsarue
0 F€HETHYECKOH CBSI3U U T€HETUYECKUX psifax. ['eHeTnueckuil psaa metaia. I'eHetnyeckuit pan
HemeTaiia. OcoOEHHOCTH F€HETUYECKOTO PsAJla B OPTraHUYECKON XUMUH.

Hemonctpauuu. Komekius o6pasioB MeTayiioB. B3aumoseiicTBue HaTpus U CypbMBI € XJIOPOM,
JKenesa ¢ cepoil. ['opeHrne Maruus u aatoMUHUA B KHCIIopoze. Bzaumonericreue
LIEJIOYHO3EMENBHBIX METAJUIOB C BOAOW. B3anMozeiicTBre HaTpusl C STaHOJIOM, IIUHKA C
YKCYCHOM KHCJIOTOM. ATOMUHOTEpMUS. B3auMoaencTBue Mein ¢ KOHUEHTPUPOBAHHOM a30THOM
KHCII0TOH. Pe3ynpTaThl KOPpO3UH METAUIOB B 3aBUCUMOCTH OT YCJIOBUH €€ MPOTEKaHUS.
Konnekuust o6pa3iioB HemeTauioB. B3anmoeiicTBre XJI0pHOH BOJIBI C pacCTBOPOM Opomuaa
(nonnna) xanus. Komnekuus npupoaHbIX OpraHuuecKux KuciaoT. Pa30aBienue
KOHIICHTPUPOBAaHHOM CEpHOM KUCIOTHI. B3auMonecTBue KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI
C caxapoM, 1eJUTI0NI0301 1 Mebto. OOpa3siibl MPUPOIHBIX MUHEPATIOB, COJIEPKAILUX XJIOPUT
HaTpus, KapOoHaT Kanblusd, pocdaT Kanplusa U ruapokcokapoonat menu (1I). O6pasis
MUILEBBIX MPOIYKTOB, COJIEPKAIIUX THAPOKApOOHATHI HATPUS K AaMMOHUS, UX CIIOCOOHOCTD K
pa3JI0XKEeHUIO IpY HarpeBaHuu. [amenue conpl ykcycoM. KauecTBeHHbIE peakliiy Ha KaTHOHBI U
AQHUOHBI.

JlaboparopHsble onbIThl. 12. McnibiTanne pacTBOPOB KHUCIOT, OCHOBAaHUM U COJIEN
uHAMKaTopamu. 13. B3anmozeiicTBre COIIHON KUCIIOTHI U PACTBOPA YKCYCHOM KHCIIOTHI €
MeTtauiamu. 14. B3anMoaencTBre CONsTHOM KUCIOTHI M pacTBOpPa YKCYCHOW KMCIIOTHI C
OCHOBaHUsMU. 15. B3aumonelicTBue COISTHON KMCIOTHI U pacTBOpPa YKCYCHOM KHCIIOTHI C
COJISIMM.

16. Ilony4yeHue 1 cBOICTBa HEPACTBOPUMBIX OCHOBaHUM. 17. ['Maponn3 XJI0pua0B U aleTaToB
HIeNTOYHBIX MeTaJIoB. 18. O3HaKOMIIEHHE ¢ KOJJIEKIUSAMU: a) METaJIOB; 0) HEMETAIIIIOB; B)
KHCJIOT; T) OCHOBAHHIA; 1) MUHEPAJIOB U OMOJIOTHYECKUX MAaTEPUANIOB, COJIEPKAIINX HEKOTOPHIE
conu. [Ipaktuueckas padota 1 [lonydenue u pacrmo3HOBaHUE Ta30B.

IIpakTuyeckas padora Ne 2. PemieHne skcriepuMeHTAIBHBIX 33/1a4 Ha UACHTU(DUKAIIIO
OpPraHMYECKHUX ¥ HEOPTaHMYECKUX COCIUHCHHMN.

10 KJTACC .
YYEBHO-TEMATHUYECKHNU ITJIAH



No | Tema (rnasa) Kon-Bo N3 Hux
n/m 1acos [Mpaktuueck | KonTpoasu
ue paboTsl | bIe pabOTHI
1 Beenenue 1
2 TemaNel 2
CrpoeHnue u knaccudukaysi OpraHn4ecKux
coeMHEeHMM. Peakiuy B OpraHnyecKor XuMuu
3 TemaNe2 Yrneromoponbsi(VB) 8 1
4 Tema Ne3. Kucnopoacoaepskaiiue opranndeckue | 6 1
COETMHEHUS
3) TemaNed YrneBoib 7 1
6 TemaNe5 «A3zoTconepxkallye OpraHu4ecKue 6
COCITUHEHUS
7 Tema Ne6 buonoruuecku akTHBHbBIE 4 1 1
OpPraHUYECKUE COCTUHCHIS
Uroro: 34 2 3
11 knacc
YUYEBHO-TEMATHUYECKUWU TTJIAH
No | Tema (rnaBa) Komuuect N3 Hux
n/n BO [IpakTuueck | Konrponbu
1acos vie paboThl | ble paboThI
1 TemaNel. Ctpoenue BemiecTBa 7
TemaNe2. CoctaB BemiecTBa 4 1 2
3 TemaNe3. Knaccudukanus xumudeckux peakimii | 10 1
4 TemaNe4. BemectBa u ux CBOMCTBA 13 1 1
HUroro: 34 2 4
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