MYHUIIUIIAJIBHOE BIO/UKETHOE OBIIIEOBPA3OBATEJ/IBHOE YUYPEX/JIEHWUE
"TAULLKAA CPENHAA OBLIEOBPA3OBATEJIbHAA LUKOJIA"

[TpunoykeHre K OCHOBHOM
obpa3oBaTe/ibHOM TIpOrpaMMe
cpenHero o6iriero oopa3oBaHus
YTBepxaeHa npuka3zom Ne 219 ot
31.08.2021r

Pabouasi mporpamma

o XUMHUHN
(yueOHbIl peaMeT)
mia 10-11 xnaccos
6a30BbIY YDOBEHb
(ypoBeHb: 6a30BbIi, MTPOQUILHBIN)

[IBd I'O/Id

(cpok peanu3aryu)

Pabouast mporpamMMa CocTaB/ieHa Ha OCHOBe TIPUMEPHOM rporpammbl B cootBeTcTBUM ¢ PT'OC, OOII
COO ,aBTOpCKO# miporpamMmsl 1o peaakiuert O.C.I'abpuessHa.
(YKa3aTbk TOUHOE Ha3BaHWe MPOTrpaMMbl U €€ BbIXOHbIe JaHHbIE)

Pa3paboTurKu MpOrpaMmaI:

Muxannosuda C.B., vunTens, XUMHU, I1€pBOM KBaMUGUKAI[MOHHON KaTEeropuu,
(3aHMMaeMast JOJDKHOCTh, KBaTM(HKALMOHHAST KaTeropHsi)

«PACCMOTPEHA»:

Ha 3aCelaHNH l'[e,/:l;aromqecxoro COBeTa

[Tpotokosa Nel oT «31» aBrycra 2021r.



IlnaHupyembie pe3y/IbTaThbl 00yUueHUst

HesiTenbHOCTb yuuTesisi B 00y4eHUM XUMUU B CpefiHel (TT0JTHOM) IIKOJIe /JO/DKHA ObITh HarpaBjieHa Ha
JOCTIDKeHHe 00yUaroLMMUCS CIeAYIOMINX AUYHOCHIHbIX pe3y/1bmainos:

>

>

>

>

B LIeHHOCTHO-OPHEHTALIMOHHOW cdepe — UyBCTBO TOPJOCTA 3a POCCUMCKYI0 XUMUUECKYHO
HayKy, TYMaHH3M, OTHOIIIeHHe K TPYAY, 1eJIeyCTPeMIeHHOCTh;

B TPYJOBOH cdepe — TOTOBHOCTb K OCO3HAHHOMY BBIOODY JasibHeMiel oOpa3oBaTe/bHON U
npodecCroHaNbHOM TpaeKTOpUHY;

B TI03HaBaTelbHOW (KOTHUTMBHOW, WHTe/IeKTyalbHOW) cepe — yMeHHe YIpaB/siTh CBOEH
TI03HaBaTe/IbHOU JleITeTbHOCTHIO.

MemanpeomemnbimMu pe3ynbmamamu OCBOEHHs BBITYCKHMKAMU CTapllel IIKOJbI MPOrpaMMbl IO
XUMUH SIBIISIFOTCSL:

>

YV VYV VYV

WCIO/Ib30BaHWe YMEHWM W HaBBIKOB PpAa3/IMUHbIX BHUJOB T03HABaTeIbHOM JesiTeJIbHOCTH,
TIpUMEHEeHWH  OCHOBHBIX  METO/IOB  TMO3HaHUS  (CHCTeMHO-WH(MOPMAI[MOHHBIM  aHa/Iu3,
MO/ieJIMpOBaHue) /1Jis U3yueHHsl pa3/IMuHbIX CTOPOH OKPY Karolllel [1eCTBUTe/TbHOCTH;
WICTI0/Tb30BaHNe OCHOBHBIX UHTE/IEKTYalbHbIX OTepaLiyii:

(hopMyMpOBaHMEe TWIIOTe3, aHa/lW3 U CUHTe3, CpaBHeHHe, 0000IleHHe, CHUCTeMaTH3alus,
BbIsIB/IeHHe TIPUUMHHO-C/Ie[ICTBEHHBIX CBsI3eli, TOMCK aHaJIor OB,

yMeHHe reHeprpoBaTh W/eU U OTpeieNiaTh CPe/iCTBA, HeOOXOoAMMbBIe /IJIsi UX pean3aliuy;
yMeHHe OTpejie/iATh 1[eJId U 3aflauMl JIesTe/IbHOCTH, BhIOMpAaTh Cpe/CTBA peayv3aliii 1ejd U
TIPUMEHSITh UX Ha MPaKTHUKE;

WCTO/b30BaHNe  pa3/WyHbIX WCTOUHUKOB [/Ig TIOJIyUYeHHsI XUMUUeCKou UHQopMaluu,
MOHVMaHHe 3aBUCUMOCTH cofiep)kaHusi U (opmbl TpefcTaB/ieHUs HWHGOPMALMKA OT Leseit
KOMMYHUKALUU U aJpecara.

B obnacti npedmemHbix pe3y/i1bmamoB W3yuyeHHe XUMWU TPEIOCTaB/IsSeT YUEHWKY BO3MOXKHOCTb Ha
CTyTieH! cpefiHero (TMoTHOTr0) o611ero o6pa3oBaHNs HAYYUTHCS:
Ha 0a3060M ypogHe

1) 8 nosHagamesnbHoll chepe —

a) JlaBaTh OrpeiesieHUs] U3yUYeHHBIM [TOHATHUSM;

0) onMChIBaTh 1eMOHCTPAL[MOHHbIE Y CAMOCTOSITE/ILHO TIPOBEZIeHHbIe SKCIIEPUMEHTHI, UCTI0Nb3YsI
JJ151 3TOTO eCTeCTBeHHbIN (PYCCKUM, POJHOM) A3BIK U S3bIK XUMUH;

B) OMUCHIBATh U Pa3/nyaTh W3y4eHHble K/1acChl HEOPraHWYeCKUX U OpraHUYecKuX Coe/lHeHWH,
XUMHUUYECKHe peakluy;

r) K1accu(uIMpoBaTh U3yUyeHHbIe 0OBEKTHI U SIBIIEHUS;

I) HabmoJaTh /eMOHCTPUPYEMble U CAMOCTOSITEIbHO TIPOBOJUMBIE OTBITHI, XHMHUECKUe
peakiiy, MpoTeKarolje B IPUPOJe U B OBITY;

€) JenaTb BbIBOAbl M YMO3aK/IOUeHWss U3 HaO/MoeHul, W3yueHHbIX XUMHUYEeCKUX
3aKOHOMEpPHOCTel, TPOTHO3MpOBaTh CBOMCTBA HEW3yUeHHbIX BeIeCTB [0 aHajJOTuu CO
CBOMCTBAMU M3YYeHHBIX;

)K) CTPYKTYpPUPOBaTh U3yUueHHbIN MaTepurai;

3) UHTEePIIPeTHPOBaTh XUMUUECKYI0 HH(OPMaLMIO, TIOYYeHHYI0 U3 JPYTHUX UCTOYHHKOB,;

M) OMUCHIBaTh CTPOEHHEe aTOMOB 3/1eMeHTOB [—IV mepuoza C MCro/ib30BaHUEM 3/1€KTPOHHBIX
KOH(Uryparyii aToMOB;

K) MOZIe/TMpOBaTh CTPOEHUe MPOCTeNUIINX MOJIeKy/l HeOpraHMueCKMxX M OpraHMueckux BellecTB,
KPUCTAJIIOB;

2) 8 YeHHOCMHO-0pUeHMAayuoHHolU chepe —

aHa/IM3UpOBaTh W OLIEHMBAThb TIOC/TEJNCTBUS [IISl  OKpy»Karoiledd cpeibl ObITOBOM U
TTPOM3BO/ICTBEHHOM JIesITeJTbHOCTH Ue/IOBeKa, CBI3aHHOM C Tepepab0TKO BeIIeCTB;

3) 8 mpydoeoli cchepe —

1



® TIPOBOAWTH XUMUYECKHI IKCIIEPHIMEHT;
4) e cpepe pusuueckoli Kyabmypbl —
® OKa3blBaTb IEPBYIO TIOMOIIb TPU OTPAB/IEHUSX, OXKOTaX W JAPYIMX TpaBMax, CBS3aHHBIX C

BellleCTBaMU 1 1abopaTopHbIM 000pY/JOBaHHEM.

B pe3ynbrare n3yueHuss 6a30BOro Kypca XMMHHM BBITYCKHUK OCBOMT COJiep>KaHHe, KOTOpOe
criocobcTByeT (OpPMUPOBAaHUIO TI03HABaTe/IbHOW, HPAaBCTBEHHOM M 3CTeTUUeCKOW KyabTypbl. OH
OBJIaJieeT CUCTeMOW XMMHUECKUX 3HAaHWM — TOHSATUSMH, 3aKOHaMH, TEOPUSIMU U SI3BIKOM HAyKH KakK
KOMITIOHEHTaMH eCTeCTBeHHOHayYHOM KapTHUHbI MHUpa. JTO TO3BOJUT eMy BbIpabOTaTh TMOHUMAaHHe
001]ecTBeHHOW TMOTPeOHOCTH DPa3BUTHS XMUMHM KaK HayKd, OTHOLIEHHe K XUMHHM KaK BO3MOKHOM
obmacty Oyayliei MpakTHYeCcKou JesiTe/IbHOCTHU.

YcBoeHue coziepkaHusi 6a30BOT0 Kypca XUMHUK 00eCIeuuT BBIMYCKHUKY BO3MOKHOCTH OBJIA/IETh
0000111eHHBIMU criocobamu [IefcTBUM € yueOHBIM MaTepuasoM, KOTOpbie MO3BOJISIFOT YCIeIHO pellaTh
yueOHO-TI03HaBaTe/IbHbIE U Y4eOHO-TIPaKTHUeCcKre 3a/laui, MaKCUMabHO TIPUO/IMKEHHbIE K peaTbHbIM
»KU3HeHHbIM cuTyalusM. CdopMHUpOBaHHOCTL 0000ILeHHbIX CMOCcOo00B [IeMCTBUM, Hapsily C
OBJIa/IEHUEM OTIOPHOW CUCTeMOU 3HaHWHM U YMeHHWH, TT03BOJIUT YUAl[UMCsI ObITh KOMITETEHTHBIMU B TOU
WIM WHOW cdepe KyJbTypbl, Ka)KAas M3 KOTOPLIX TMpejroJiaraeT o0cobble crocobbl [eicTBUi
OTHOCHTEJIEHO CITeL(pruIecKoro Cofiep>KaHusl.

B niporiecce u3yueHusi XMMUK Y yueHUKa OyayT chopMUpOBaHbI MO3HaBaTe/bHbIe [JeHHOCTHbIe
OpUEeHTAL[U: [[eHHOCTH HayYHOTO 3HaHWs, ero MPAaKTHUeCKOol 3HAUMMOCTH U JOCTOBEPHOCTH; L|eHHOCTH
XUMUAYEeCKUX MeTO/I0B UCC/Ie[JOBAHUS )KUBOU U HEXKUBOU TIPUPO/IbI.

B pe3ynbTare pa3BUTHSI TO3HABaTe/lbHBIX LIEHHOCTHBIX OPHEHTALWMi TIPH W3yueHWH 0a30BOTO
Kypca XUMWUW Y BBIMYCKHUKA OyayT cOpPMHPOBaHBI: YBa)kKUTeJbHOE OTHOLIEeHWe K CO3M/aTe/bHOM,
TBOPUECKOH [edATe/IbHOCTH; TIOHMMaHWe HeoOXOAMMOCTH 3[0pOBOro obOpas3a >KW3HH; IMOTPeOHOCTh B
6e3yC/IOBHOM BBITIOJTHEHUM TIpaBU/ 0e30TacHOTO HWCTIOIb30BaHUSI BeleCTB B TOBCEJHEBHOM >KU3HHU,
HeoOX0AMMOCTh COXPAHSTh U 3aIUIIATh PUPOAY .

dopMrpoBaHUe peryJSTUBHBIX YHUBEpPCA/IbHBIX YueOHBIX AeHCTBUN INMpU U3ydeHHWH 0a30BOTO
KypCa TI03BOJIUT yUEHHUKY HayUWThCS: TUVIAHUPOBAaThb CBOM JIEMCTBHS C YUETOM I1OCTaB/IeHHOW 3a/laud U
yC/IOBUSIMM €€ peasiu3allii; OLleHHWBaTh TPABWIBHOCTb BBITIOJIHEHUs JeMCTBUSI U OCYILeCTB/ISTh
KOHTPOJIb Pe3y/bTaTOB YCBOEHHWs yueOHOro marepuana; BHOCHTh HeOOXOJWMble KODPEKTHBHI B
yueOHyI0 [JiesTe/lbHOCTb Ha OCHOBe aHaluW3a M OLEHKU [OMYyL[eHHbIX OIIMOOK; CaMOCTOSITeTbHO
OTIpeZie/IATh OPUEHTUPHI yueOHBIX eliCTBUI MPU N3yUeHHH HOBOTO MaTepHasa.

KoMMyHHKaTHBHBIE 1IeHHOCTHbIe OpPHUEeHTAaL[1, OCHOBY KOTOPBIX COCTaBJISIFOT MPOLieCC O0IIeHust
¥ TpPaMOTHasi peub, OyAyT CriocoOCTBOBAaTh Pa3BUTHIO TMOTPEOHOCTH BECTH AMA/OT, BBHICTYIINBATH
MHeHHe OIIMOHeHTa, yuaCTBOBaTh B JJUCKYCCHH, OTKPBITO BbIpa)KaTb W apryMeHTHPOBAaHHO OTCTauBaTh
CBOIO TOUKY 3peHHsl, TPaBU/IbHO MCII0/Ih30BaTh XMMHUYECKYO0 TEPMUHOJIOTHIO M CUMBOJIHKY.

B pe3yibTaTe u3yueHusi 06a30BOro Kypca XMMHUHM BbINYCKHUK CpeJHeill IIKO/IbI MOJTYYHT
BO3MO)XHOCTh HAyYHTHCH:

® (COBepLIeHCTBOBAThb U pa3BUBaTh YMeHMe YIIPaB/IATh CBOEM I103HaBaTe/IbHOU JesITe/IbHOCTBIO;
® T[PUMEHSITb OCHOBHbIe WHTe/UIeKTya/bHble Orepalyiyd Takue Kak, (hOpMy/IMpOBaHUe THUIIOTe3,
aHaM3 W CUHTe3, CpaBHeHWe, 0000meHre, cUcTeMaTH3alys, BbISBI€HUE TPUUHMHHO-
C/le/ICTBEHHBIX CBsI3el U Jp. AJ11 U3yUYeHHUsl CBOKCTB BellleCTB U XMMHUYeCKUX peakLuii;
VICTI0/Ib30BaTh pa3/IMuHble UCTOUHUKY /1/1s1 TT0/TyUeHUs] XUMUUYeCcKol MH(opMaLuy;
CaMOCTOSITe/IbHO MJIAHUPOBATh U OPraHU30BbIBaTh yueOHO-TI03HABATE/IBHYIO JlesTe/TbHOCTE;
yCTaHaB/IMBaTh 110C/IeJ0BaTeTbHOCTD /IeMCTBUI 1TPU pellieHny yueOHOM 3aaum;

OCBavBaTh KJIFOUeBble KOMIIETEHTHOCTH, KOTOpble UMEHOT YHUBepcajbHOe 3HaueHue [Jisl
pa3MUHbIX BH/OB JeATeNbHOCTH, B WX uucse: 0000IIeHHble CrocoObl pellieHHsl 3aad,
yCccilefloBaTe/IbCKMe YMeHHsl, KOMMYHHUKaTHUBHbIe YMeHUs], TH(OpPMalLOHHbIe YMeHUSI.



MnaHupyembie pe3ynbTaThl OCBOEHUA Y4YeGHOro npegmeta «XUMUS»

B pe3y/ibTdTe H3ydyeHuss XUMHH Ha 0azoBoM YPOBHE€ YUEHUK 10 xn1acca HAYyUMuTCH:

Ha3bleambp U3yueHHbIE BEIeCTBA 110 «TPUBHAIBHON» WM MEXIYHAPOJAHOW HOMEHK/IATYPE;

onpede/isimb: BaJIeHTHOCTb W CTeleHb OKHUCJIEHUS XUMUUECKHUX 3JIEMEHTOB, THI XUMHUUeCKOMH
CBSI3W B COeJVHEHUSX, 3apsi/i MOHA, XapaKTep Cpe/ibl B BOJHBIX pPacTBOpax HeOpPraHWYeCKUX
CcoeJMHeHWM, OKUCUTe/b ¥ BOCCTAHOBUTE/b, TPUHA/I/IEXKHOCTh BeIleCTB K Pa3/IMuHbIM Kjlaccam
OpraHUYecKHX COeJMHeHUM;

XapakKmepu308amb: 3/1eMeHTbl MaJbIX MePUOZOB 0 UX TO0JIOKEHHIO B MEepUOJUYeCcKOl CHCTeMe
O.U.MenpeneeBa; oOiye XAMHUeCKWe CBOWCTBA METAajJiOB, HEMETA//IOB, OCHOBHBIX KJ/IaCCOB
HEOPraHUUYeCKHWX W OpPraHWYecKUX COeJMHEeHM; CTpPOeHHe U XUMUUeCKre CBOWMCTBA M3yUeHHBIX
OpraHUYeCcKHX COe/JMHeHUN;

005CHAMb: 3aBUCUMOCTh CBOWMCTB BEII|ECTB OT MX COCTaBa U CTPOEHHSsI; TPUPOJY XUMHUECKOU
CBsI3U (MOHHOM, KOBa/eHTHOW, MeTa/TMueCKol), 3aBUCUMOCTh CKOPOCTH XWUMHUECKOW peakiuu U
T0JIO>KEeHHsI XMMUUeCKOTO PaBHOBECHS OT Pa3/IMUHBIX ()aKTOPOB,;

6bINO/HAMb XUMUYECKUll 3KCnepuMeHm TI0 PACIIO3HABAHUIO Ba)KHEHIIMX HEOPraHWUUeCKUX M
OpPraHUYeCcKUX BelleCTB;

npogooumsb CaMOCTOSITe/IbHBIN TOMCK XUMHUUYeCKON MH(MOPMAaI[MK C MCTO0/b30BaHUEM Pa3TMUHbIX
HCTOYHUKOB (Hay4YHO-TIOMY/ISIPHBIX U3/JaHUM, KOMITbIOTePHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
WCTIOb30BaTh KOMIBIOTEDHbIE TEXHOMOTUM i  00paboTKM W mepefjaud  XUMHUYECKOU
vH(bOpMalLMK U ee TIpe/ICTaB/IeHUs B pa3MUHbIX (hopmax;

HOJ’[y‘—II/IT BO3MO)XHOCTb HAYUHUTCH:

00BSICHEHUS XUMUUECKUX HBHeHHﬁ, MpONCXoAdAuXx B rpyupoje, 6BITy " Ha IMPOH3BOACTBE;

orpefieJieHUs] BO3MOKHOCTH TIPOTeKaHWs] XUMHUUeCKUX TIpeBpallleHuid B pa3/nuHbIX YC/IOBUSIX U
OLIeHKM WX TI0C/Ie/ICTBHIA;

9K0JIOTHUYEeCKM TPaMOTHOTO TIOBeJieHUsI B OKpY»Karollel cpe/ie;

OLIEHKW BJIMAHUA XHWMHWUYECKOI'O 3arpAa3HeHHs oxpymaromef/i Cpeabl Ha OpraHM3M 4YejJIOBEKa M
APYyrue >XMBbie€ OPraHU3MbI;

Oe3omacHoro oOparieHwss C TOPIOYMMH U TOKCHYHBIMUA  BelecTBaMH, JiabopaTOpPHBIM
obopyJoBaHueM;

TIPUTOTOBJIEHUsI PACTBOPOB 3a/laHHOM KOHIIEHTPAIMU B OBITY ¥ Ha TIPOU3BO/ICTBE;

KPUTUYECKON OLIeHKA [IOCTOBEPHOCTHM XMMHYeCKOW WHQOpMalyMy, TIOCTymarolleid u3 Ppa3HbIX
VICTOYHUKOB.

B pe3y/ibTaTe u3yueHusi yueGHOro npegmera « XMMHsi» Ha ypOBHe Cpe/JHero o0iiero 0opa3oBaHust

BBINYCKHUK 11 K/1acca Hay4yuTcs:

pacKphIBaTh Ha MPUMepax poJib XUMUU B (HOPMUPOBaHUM COBPEMEHHOW HayyHOMN KapTHHBI MUpa
U B MMPAKTUUECKOM JieTeTbHOCTH Ye/I0BeKa;

JIeMOHCTPUPOBATh Ha MpUMepax B3auMOCBSI3b MeX/y XUMHel U IPyTUMU eCTeCTBeHHbIMU
HayKamu;

pacKphIBaTh Ha MPUMepPax MOJI0XKeHHUsT TEOPUM XUMUUecKoro cTpoeHusi A.M. ByTnepoBa;



noHuMMaTth (pusnueckuii cmbica [lepuosanyeckoro 3akoHa [J.V1. MeHzeneeBa 1 Ha ero OCHOBe
OOBSICHATH 3aBUCUMOCTb CBOWCTB XUMUYECKUX 3JIEMEHTOB W 00pa30BaHHBIX MMH BEIECTB OT
3/IEKTPOHHOT'O CTPOEHUS aTOMOB;

OO0BSACHATH TMPUUMHBI MHOTOOOPAa3us BEI[eCTB Ha OCHOBE OOIIMX Tpe/CTaBIeHnH 06 UX cocTaBe
Y CTPOEHUH;

NPUMEHSITh MPaBU/Ia CUCTEMAaTHUeCKOW MeXX/IyHapOJHOW HOMEHK/IaTypbl Kak CpeZCTBa
pa3/MueHust U UAEeHTU(UKAIMY BEILeCTB TI0 MX COCTaBY U CTPOEHHIO;

COCTAaBJISITH MOJIEKYJISIDHbIE W CTPYKTypHbIe (DOPMYJIbI OpraHMUeCKUX Bel[eCTB KaK HOCUTesein
WHPOPMAIIMKU O CTPOEHWU BEIeCTBa, €ro CBOMCTBAX W TPHHAZJIEKHOCTU K OTpee/IeHHOMY
K/IaCcCy COeJJMHeHUN;

XapaKTepHU30BaTh OPraHMUeCcKHe BeIecTBa Mo COCTaBy, CTPOEHHUIO U CBOMCTBAM, yCTaHAB/IMBATh
TIPUYMHHO-CJIe/ICTBEHHBIE CBSI3U MEXKIY JAHHBIMU XapaKTePUCTHKaMU BeIleCTBa;

TIPUBO/IUTH TIPUMEPbI XUMUYECKUX Peaklii, paCKpbIBAOIIUX XapaKTepHbIe CBOMCTBA TUITUYHBIX
TIpe/ICTaBUTE/IeN K/IaCCOB OPraHUYeCKUX BeIeCTB C 1Ie/IbI0 X WIEHTU(PUKALUA U 00bSICHEHHS
06Js1acT TIpUMeHeHUsT;

TIPOTHO3UPOBATh BO3MO>KHOCTh TIPOTEKAHUsI XMMUUECKUX peakldid Ha OCHOBe 3HAaHWW O TUTIaX
XUMUYECKOH CBSI3U B MOJIEKYJIaX PeareHTOB M UX PeaKIIMOHHOM CITI0COOHOCTH;

WCII0/Ib30BaTh 3HAHUSI O COCTaBe, CTPOEHWM W XUMWYECKUX CBOWMCTBAX BEIECTB [Jisi
0e30rMacHOT0 NMPUMEHEHUsI B TIPAaKTHUECKOU J1eSITeTbHOCTH;

TIPUBO/IUTE TIPUMEPBI TPAKTHUUECKOTO WCI0/b30BaHUsl TPOJYKTOB TiepepaboTKh HehTH WU
NPUPOAHOTO Ta3a, BBLICOKOMOJIEKYJ/ISIPHBIX COeJUHEHUH (TO/IMITUIeHa, CUHTETHUeCKOTO
KayuyKa, al[eTaTHOTO BOJIOKHA);

TIPOBO/IUTh OTIBITHI M0 PACTIO3HABAHUIO OPraHUYeCKUX BEILeCTB: TIULePUHA, YKCYCHON KUC/IOTHI,
Herpe/ie/IbHbIX JKUPOB, TJIFOKO3bl, KpaxMasa, OeJKOB — B COCTaBe IHIIEBBIX TMPOJYKTOB U
KOCMETHYeCKUX CPe/ICTB;

B/aZieTh TIpaBWIaMHM M TpMeMaMu 0Oe30macHOi paboThl C XMMHUECKMMH BeLeCTBaMU U
nabopaTopHBIM 000py/I0BaHUEM;

yCTaHaB/IMBaTh 3aBUCHMOCTb CKODOCTM XUMHYEeCKOW peaklUd W CMeleHUs XUMHUYeCcKOro
DPaBHOBECHsSI OT Pa3/IMYHbIX (AKTOPOB C ILefbI0 OMpe/le/IeHUs] ONTUMAa/IbHBIX yC/IOBUH
TIPOTeKaHUsI XMMUUECKUX TTPOLIeCCOB;

TIPUBO/MTE MIPUMEPBI THPOJIM3a COJiel B MOBCEHEBHOM >KU3HH Ue/IOBEKa;

NPUBO/IUTE ~ TIPUMEPbI  OKHUC/JUTEbHO-BOCCTAHOBUTENBHBIX ~ peakiuii B TIPUPO/e,
TIPOM3BO/[CTBEHHBIX TPOIIeCCaX U KU3HE/IeATeTbHOCTH OPTaHU3MOB;

TIPUBOJUTL TIPUMEPhl XUMHUUYECKUX Ppeaklyi, PaCKPHIBAIOLIUX OOIMe XUMHUYeCKhe CBOMCTBa

MPOCTBIX BEIIECTB — META/JIOB ¥ HEMETAJ/I/IOB;
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MIPOBO/IUTL pacueThl Ha HaXOX/eHHe MOJIeKY/ISIpHOU (opMyJ/ibl yriaeBoJopoja Mo MpPOAyKTaM
CropaHusi U MO ero OTHOCUTEeIbHOW TJIOTHOCTU U MaCCOBBIM JI0JISIM 3/IEMEHTOB, BXOZSIIUX B €r0
COCTaB;

Ba/ieTh TpaBWIaMu 0Oe30macHOTO oOpalieHusi C eAKUMU, TOPIOYMMU U TOKCHUHBIMU
BeIlleCTBaMH, CPeZICTBaMU ObITOBOW XUMUH;

OCYIIeCTB/SITh TIOUCK XMMHUYecKoW wuH(OpMalMd 110 Ha3BaHUSM, UAeHTHU(UKATOpaM,
CTPYKTYPHBIM (hOpMYyJ/iaM Bell|eCTB;

KPUTUUECKH OLIeHMBaThb U UHTEPHPeTHUPOBaTh XMMHUUYECKYI0 MH(POPMAaLMI0, CO/ep Kallyrcs B
COOOIIeHUsTX CpeJICTB MaccoBOM WHMOpMaIyu, pecypcax VIHTepHeTa, HayuHO-TIOIYJISIPHBIX
CTaThsIX C TOUKH 3PEHHSI eCTECTBEHHO-HAYUHOU KOPPEKTHOCTH B IIeJISIX BBISIBJIEHUST OIIMOOUYHBIX
Cy)KaeHui 1 opMHUpOBaHUsl COOCTBEHHOM TMO3HUINH;

Npe/ICTaBIsATh TYTH pellieHuss T00anbHBIX TIpo0IeM, CTOSIUX T[epej, ueJ0BeueCTBOM:

3KOJIOTUYECKHUX, SHEPreTHYeCKUX, CbIPDbEBLIX, U POJIb XUMHWHU B DELI€HHUH 3TUX HpO6JI€M.

BLIHyCKHHK MHO/JIY4dUT BO3MO)XHOCTHb HAYUYUTHCH:

WJTIOCTPUPOBaTh Ha MPUMepax CTaHOBJIEHHE U 3BOJIIOLIMI0 OPraHWYecKOW XMMHUU Kak HayKu Ha
pa3IMYHBIX UCTOPUUECKHX JTarax ee pa3BUTHS;

WCII0/Ib30BaTh METO/bl HAy4YHOTO TIO3HAHWSI TP BBINIOJHEHWM TIDOEKTOB U yueOHO-
WCC/ieIoBaTe/IbCKUX 3a/lad 10 KM3yUeHWI0 CBOMCTB, CMocoOOB TIOMy4YeHHsI W paclio3HaBaHUs
OpraHUYecKuX BelleCTB;

0OBSICHATH TIPUPOAY W CriocoObl 00pa3oBaHMsl XMMHUECKOW CBSI3W: KOBAJEHTHOM (TIOJISIPHOM,
HETOJISIPHOM ), UOHHOM, MeTa/l/IMYecKou, BOJOPOJHOM — C LieJIbI0 OrpefesieHUss XUMUUYeCKOu
aKTUBHOCTH Bell[eCTB;

yCTaHaB/IMBaTh TeHETUUECKYI0 CBSI3b MeEXJy KjlaccaMu OpraHUuUecKWX BeLecTB [t
000CHOBaHUSI TMPUHLIMITHATLHOW BO3MOXKHOCTH ~ TIOTYUYe€HUS] OPraHUYeCKUX COeJUHeHUi
3a/JaHHOTO COCTaBa U CTPOEHUSI;

yCTaHaB/IMBaTh B3aUMOCBSI3U MeX[y (haKTaMU 1 Teopre, MPUUMHOMN U Ce[JICTBUEM TIpY aHan3e
npobieMHBIX CUTyaldidi ¥ 00OCHOBaHWM TIPUHMMAEeMbIX pellleHWd Ha OCHOBE XWUMHUECKHX

3HAHUI.



Copepxxanue TeM yueOHOro nmpeaMerta. 10 Kiacc
Tema 1
BBeaenne
Teopus cTpoeHHs1 OpraHUYeCcKHX CoeJUHeHHH (5 u)
ITpeamet oprannueckoi xuMur. CpaBHeHHe OpraHu4eCcKrUx CoeJMHeHNU! C HeOpraHu4yeCKUMHU.
[TpupozHble, NCKyCCTBEHHbIE M CUHTeTUYEeCKHe OpraHu4yecKue CoeJMHeHNSsI.

BanenTHOCTE. XMMHUUECKOe CTPOeHUe KakK IOPsAJ0K COeJUHeHUs: aTOMOB B MOJIeKyJle COIVIaCHO UX
Ba/IeHTHOCTU. OCHOBHBIE I10JIO’KEHHUSI TEOPUM XMMHUYEeCKOr0 CTPOeHUSI OpraHNYeCKUX COoeZJMHeHNH.
[ToHsATHE O TOMOJIOTMH U TOMOJIOTaX, U30MeprU U h3oMepax. XUMHU4Yeckre (hOpMyJibl M MOZIe/H
MOJIEKYJI B OpPraHUUeCKOW XUMHUHU.

JemoHcTpanuu. Mozieu MoJieKyJ1 TOMOJIOTOB M U30MepOB OpPraHMYeCcKUX CoeZJMHeHUM.

Tema 2

YriaeBoaopojbl M X IPUPOAHBIE HCTOUHHMKH (23 u)

[TpupogHeiii ra3. Ankansl. [IpupogHbIi ra3 Kak Tormamueo. [IperMyiiecTBa MpUpOAHOTO ras3a nepep
ApyruMy Buamu Tormsa. CocraB NIPUPOJHOIO rasa.

A 1K a H bl: TOMOJIOTUUECKUH DS, U30MepHsl U HOMEHKJIaTypa a/IkaHOB. XMMHUUeCKHe CBOMCTBA
a/JIKaHOB (Ha MpUMepe MeTaHa U 3TaHa): FTOpeHue, 3aMellleHue, pas/IoyKeHue U JleripupoBaHue.
[TpuMeHeHVe anKaHOB Ha OCHOBE CBOWCTB.

A 51K e H bl. OTWIEH, ero rnoyJeHue (JeruipupoBaHyeM 3TaHa U fleryjparaleid 3TaHoa).
XWMHJecKre CBOWCTBA ITW/IEHA: TOPeHHe, KaueCTBeHHbIe peakiyu (0becriBeuriBaHue OPOMHOM BOABI U
pacTBopa epMaHraHara Kaausi), FujparaLus, nojumepusanus. [lonmstuneH, ero cBolcTBa U
npuMeHeHye. IIprMeHeHue 3THIeHa Ha OCHOBe CBOMCTB.

AnkapueHbl U Kayuy K u. [IoHsaTHe 00 ankajjuieHax Kak yIyeBoZopojax ¢ ABYMs JBOWHBIMU
CBsI3siMU. XHMMHUeCcKre CBoicTBa OyTasueHa-1,3 1 n3onpeHa: obecriBeuriBaHue OPOMHOM BOZBI U
ToJIMMepU3alys B Kayuyku. PesuHa.

A 11K ¥ H bl. ALIETW/IEH, ero TolyueHre MMpoJIM30M MeTaHa ¥ KapOuaHbIM criocoboM. XuMuueckre
CBOICTBa alleTW/IeHa: ropeHue, obecijBeurBaHre OPOMHOM BO/ibl, ITPUCOeAMHEHYE XTI0POBO/IOPO/a 1
rugparauys. [IpuMmeHeHye arjeTrieHa Ha OCHOBe CBOMCTB. Peakijust nmommmepr3aniy BUHAIX/I0PUAA.
[ToMBUHUIXIOPU/, U €T0 TIPUMEeHeHue.

b e H 3 0 1. [TonyyeHune 6eH30/1a U3 TeKCaHa U aljeTUieHa. XMMHUYeCKre CBOWCTBA OeH30/1a: TOpeHHe,
rajioreHMpoBaHue, HUTpoBaHue. [IpuMeHeHre GeH30/1a HA OCHOBE CBOMCTB.

H e ¢ T 5. CocraB u nepepabotka Hedtr. HedrenpoaykTel. beH3uH 1 oHATHE 00 OKTaHOBOM UHCIIE.

JeMoHcTpanuu. ['opeHye MeTaHa, 5TU/eHa, aleTuieHa. OTHOLLIeHWe MeTaHa, ITU/IeHa, alleTU/IeHa U
OeH30/1a K pacTBOpY NepMaHraHaTa Kaiausi ¥ OpoMHo# Boge. [losyueHre sTrieHa peakryeit
Jlery/ipaTaliii 3TaHo/Ia U JlelloIMMepH3aliiy M0/IM3THIIeHa, alleTheHa KapOrHbIM C1ocob0M.
Pa3nokeHye Kaydyka IIpy HarpeBaHWY, UCTIbITaHKWe NTPOJYKTOB pas/oyKeHUs Ha Herpele/lbHOCTb.
Kosnekiust 06pasijoB HedTy U HepTerpoyKTOB.

JIaGopaTopHbIe onbIThI. 1. Omnipe/iesieHrie 3/IEMEHTHOTO COCTaBa OPraHMUeCKUX COeMHEHUM. 2.
WsrotosnieHne Mogernell MoleKyJ1 yIieBoiopoJoB. 3. OOGHapyskeHre HelpeZle/bHbIX COeJUHeHUH B
JKUAKUX HedprenpozykTax. 4. [lonyueHue 1 cBoWcTBa aLjeTuieHa. 5. O3HaKOMJ/IeHHe C KOJIeKLuel
«HedTb 1 NpoAyKTEI ee riepepaboTKM».

KonTponbHas pabora Ne 1 1o Teme: «YT/1€BO/IOPO/IbI U UX TIPUPO/IHBIE UCTOUHUKH»

IIpoekTsl: 3arazfouHbld yriepos. HedTb 1 HeTepoAyKTHI.

Ncnonb3oBanue UKT: Ilpesenrtanus «IIpupognsiii ras» [IpesenTanys «YT1eBof0pOAb! B KU3HU
yesioBeka» [lIpe3eHTtaius «HedTb»

Tema 3

Kucopoacopaepikaiijue opraHuyeckye coeJJUHeHHs M MX IPUPOAHbIe HCTOUHUKHU (23u)
EMHCTBO XMMHYeCKOW OpraHU3aliiy XKUBbIX OPraHM3MOB. XMMUUECKHUN COCTaB JKUBBIX OPraHU3MOB.

C 1 u p 1 bl [TosmyueHue 3TaHo/1a 6poKeHHEM IJIFOKO3bI U TW/paTaleii sTuieHa. I'ujpokcuibHas
rpymmna Kak ¢yHKUMOHanbHast. [IpesicTaBieHre o BOJOPOJHOM CBsi3U. XMMUUeCKHe CBOMCTBA 3TaHOa:
ropeHue, B3aUMo/ieliCTBHe C HaTpUeM, 0Opa3oBaHKe MPOCTHIX U CJIOKHBIX 3(UPOB, OKUC/IEHUE B
anbferus. IlpruMeHeHuye 3TaHOIa HA OCHOBE CBOWCTB. AJIKOI0JIM3M, €ro NOC/Ie/ICTBUS U
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nipeiyripexieHue.

[ToHsiTHe O Tpe/ieNIbHbIX MHOTOAaTOMHBIX CITUPTaX. ['ML[epyH Kak Tpe/iCTaBUTe/lb MHOT0aTOMHbIX
cnupToB. KauecTBeHHasi peakiisi HA MHOTOaTOMHbIe CIIUPTHI. [IprMeHeHMe TnLiepuHa.

KameHHBI W yronb @ eH o Kokcoxumuueckoe rMpor3BO/CTBO U ero MpoAyKuus. [TonyueHue
(heHo/1a KOKCOBaHMEM KaMeHHOTr0 yrJisi. B3arMHoe B/vsiHe aTOMOB B MoJieKyJie (heHoa:
B3aMMO/IEUCTBHE C TUJPOKCUIOM HaTpHs U a30THOM KUCI0TOM. [TovkoHaeHcalust eHosia C
¢dopmanbgeruziom B (heHosmodopmanbieruHyto cmony. [IpumeHnenue eHosla Ha OCHOBE CBOMCTB.

A nb peruj bl [lonyueHne anberuioB OKUC/IeHHeM COOTBETCTBYIOIIUX CITUPTOB. XUMHUUeCKHe
CBOMCTBA a/b/IeTU/I0B: OKHC/IEHHe B COOTBETCTBYIOLLYIO KUCIOTY U BOCCTAaHOB/IEHUE B
COOTBeTCTBYOLIMM criupT. [IpMeHeHe hopManbierizia v alieTaab/eriuia Ha OCHOBe CBOMCTB.

Kap6oHoBBIe KUCJOT 5L [lonyyeHre KapOOHOBBIX KUCIOT OKACIEHUEM ajlb/leTU/IOB.
XuMHUUecKre CBOMCTBA YKCYCHOM KHC/IOTBI: 00II1ie CBOMCTBA C HeOPraHWUeCKUMHU KUC/IOTaMu U
peakius sTepuduKanuu. [IprMeHeHre YKCYCHOM KUCIOTBI HA OCHOBE CBOMCTB. BhicCIine KUpHbIe
KHC/IOTHI Ha TIpUMepe TTa/IbMUTUHOBOW U CTeapUHOBOIA.

CnoxHble 3¢ UPBI U XU P bl [TosyueHre C/10>KHBIX 3()UPOB peakLiyeil 3TepruuKaLiu.
CnoxxHble 3¢UpkI B IPUPO/e, UX 3HaueHHe. [IprMeHeHe CIIOXKHBIX 3()UPOB HAa OCHOBE CBOMCTB.
2Kuipbl Kak ciioykHbIe 3¢rpbl. XUMHUUeCKUe CBOMCTBA )KUPOB: THAPOJIN3 (OMbl/IeHNEe) U THAPUPOBaHMe
YKUJIKUX >KUPOB. [IpriMeHeHMe KMPOB Ha OCHOBE CBOMCTB.

Y reBo bl YrieBo/bl, X KiaccudurKalys: MOHOCaxapy/pbl (TJIF0K03a), Arcaxapy/bl (caxapo3a) u
rosiMcaxapu/ibl (KpaxmaJi U Lie/uir0/103a). 3HaueHe yreBOoZ0B B )KUBOU MPUPO/ie U B )KU3HU UesloBeKa.

['roK03a - BelecTBO C JBOMCTBeHHOM (hyHKIMel - anbAeruiocnupT. XuMUueckrie CBOMCTBA
TJIFOKO3bI: OKHC/IeHHe B TJIFOKOHOBYHO KMCJIOTY, BOCCTaHOBJIeHHe B cOPOUT, OposkeHHe (MOJTOUHOKHUC/IOe
Y cnupToBoe). [IprMeHeHMe I/TFOKO3bI Ha OCHOBE CBOMCTB.

[Mucaxapuzibl v ioMcaxapu/ibl. [ToHATHE 0 peaKLUsiX TTOJMKOHZEHCAL[UM 1 TUAPOJIM3a Ha IpUuMepe

B3aMMOIIpeBpallleHU: [JTF0K03a And TN0JIMCaxapup.

JemoHcTpanuu. OKuc/IeHre CIIMpTa B anbjern/. KauectBeHHast peakijusi HA MHOTOATOMHBbIe CITAPTHI.
Kosnexkimst «KaMeHHBIH yromb ¥ MPOAYKTHI ero nepepaboTki». PacTBopuMocTh (heHOMa B BoZie TIpH
00BIYHOI TeMIiepaType Y NpU HarpeBaHUM. KauecTBeHHbIe peakijuu Ha eHos. Peakius «cepebpsiHOro
3epKasa» anbJeruzioB M roKo3bl. OKUC/IeHue anbernioB U IVIFOKO3bl B KMCJIOTHI C IIOMOLLBIO
rugpokcuga meau (1I). IlonyueHne yKCyCcHO-3TUIOBOTO U YKCYCHO-U30aMUI0Boro 3¢urpoB. Konnekuys
3¢UpHBIX Macesl. KauecTBeHHasi peakliysi Ha Kpaxmall.

JIabopaTopHbIe onbIThI. 6. CBOMCTBA 3THIOBOTO crivpTa. 7. CBoMcTBa riviieprHa. 8. CBoMCTBa
dbopmanbaeruza. 9. CoiicTBa ykcycHol KucaoThl. 10. CBoiicTBa »kupoB. 11. CpaBHeHUe CBONCTB
pPacTBOPOB Mbljla U CTUPAILHOTO TIopolika. 12. CBoiicTBa rioko3bl. 13. CBOMCTBa Kpaxmaria.
KonTposbHas pabora Ne 2 o Teme: «Kucmopogoco/iepykaiijie opraHuueckie CoeJUHeHHUs»
IIpoeKThI: «ITOT AyPMaHSILUI 1 00KUTatoIIUM. ..» (3TUIOBBIA CMIUPT).3HaueHUe YIieBOI0B.
Hcnonb3oBanue VIKT: [pe3enTarus «YrneBogp», CD «BuptyanbHas 1abopaTopusi»

[Tpe3enTtauus «CrnupTh»

Tema 4

A3oTcopepxaiiue coeJUHeHUSA U MX HAX0XK/eHHe B )KMBOM npupogje (11u)

A M u H bl. [TonsiTHe 006 amuHax. [TonmyueHre apoMaTHYeCKOTO aMUHa - AaHWIMHA - U3 HUTPOoOeH30/1a.
AHWIVH KaK opraHuueckoe OCHOBaHUe. B3auMHOe B/IMsiHHEe aTOMOB B MOJIeKYyJie aHUIMHA: oc/labieHne
OCHOBHBIX CBOWCTB ¥ B3auMO/leficTBHe ¢ GpoMHOM Bo[oH. [IpuMeHeHre aHW/TMHA HAa OCHOBE CBOMCTB.

AMUHOKHUCJIO T bl [ToslyueHre aMUHOKUCIOT U3 KapOOHOBBLIX KUC/IOT U TUAPOJU30M OEsTKOB.
XUMHUUeCcKre CBOMCTBa aMMHOKHUC/IOT KakK aM()OTepPHBIX OpraHuueCcKrUX COeJUHeHWI: B3auMo/ieicTBre
CO 111e/I0UaMH, KUCI0TaMH U PYT C APYroM (peakuys oJuKoHAeHcalun). [lentyuaHas cBsi3b U
nosiunentyzpl. [IppumeHeHre aMUHOKMC/IOT HA OCHOBE CBOMCTB.

b e i1 k u. [TonyueHre 6enKOB peakiiyeli MOMMKOHA€HCALIUA aMUHOKUCIIOT. [TepBUYHasi, BTOpUYHAS U
TPeTUYHasi CTPYKTYPhI Oe/IKoB. XMMHUUeCKre CBOWCTBA Oe/KOB: TOpeHue, JeHaTypaLyist, THAPOIN3 U
L[BETHbIe peakiuy. buoxumuueckue GyHKIMA OeKOB.

I'eHeTnyeckas CBsI3b MeXAY K/acCaMUA OpraHUYeCKUX COeSUHEHUM.

Hyk/ienHOBbIe KUCIOThI. CHHTE3 HYK/IEMHOBBIX KHCJ/IOT B K/IeTKe U3 HyK/eoTHA0B. OO01muii riaH
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cTpoeHus Hykneotuza. CpaBHeHue cTpoeHus U pyHkumii PHK 1 [JHK. Posb HyK/eMHOBBIX KUC/IOT B
XpaHeHUH U repejjaue Hac/ieIcTBeHHOM uHdopMaiu. [ToHsiTHe 0 OMOTeXHOJ/IOTUU U TeHHOU
VH)XKeHepUH.

JeMoHcTpanum. B3auMoielicTBe amMMUaka M aHWIMHA C COJISTHOM KMC/IOTOW. Peakiiysi aHW/IMHa €
OpomHoI1 Boz10M. [loKa3aTebCTBO HamMuusi PyHKIIMOHANMBHBIX TPYII B PACTBOPAX aMHUHOKHCIOT.
PacTBopeHue u ocaxkieHue OenkoB. LIBeTHbIe peakiiy 6e/KOB: KCAHTOIIPOTEUHOBAst U OUypeToBasl.
['opeHue MTHULETO Tepa U IepPCTAHOM HUTH. Mogens Monekybl [IHK. Tlepexopl: 3TaHON = 3TH/IEH
3TUMEHITIUKO/b > 3TUieHrmuKosaT Meau (I1); staHon = 3TaHane > 3TaHOBasi KUC/IOTA.
JTaGopaTopHbie onbIThI. 14. CBolicTBa 6€/KOB.

ITpakTHueckas padora Nel. VeHTH(HKALINS OPraHUUeCKUX COeJUHEeHHH.

KontpospHast pabota Ne 3 1o Teme «A30TcozepyKalljie OpraHnyecKyue CoeMHeHUs»
HNcnonb3oBanne UKT: [Ipe3enTaiys «AMUHBI», Ipe3eHTalUs « AMUHOKHC/IOTBD»
Tema 5

Buooruyecku aKkTHBHbIE OpraHuuecKue coeuHeHu (4 u)

® e p M e H T bl. DepMeHTHI KaK OMOIOTMYeCKHe KaTalu3aTophl 0e/TKOBOM TpUpo/ibl. OcCoOOeHHOCTH
($yHKLIMOHMpOBaHUs (bepMeHTOB. Posib (hepMeHTOB B >KM3He[esITe/IbHOCTU XKUBbIX OPraHW3MOB U
HapOJHOM XO3SIICTBe.

By T amuH bl [loHaTre o Butamunax. Hapyiuenus, cBfi3aHHble C BUTaMUHAaMK: aBUTAMUHO3BI,
TMIIOBUTAaMHUHO3bI U rMIlepBUTaMUHO3bl. Butamun C Kak Ipe/icTaBUTe b BOLOPAaCTBOPUMBIX BUTAMUHOB
Y BUTaMHUH A Kak Npe/CTaBUTe/Ib JKUPOPaCTBOPUMBIX BUTAMHHOB.

I' 0 p M 0 H bl. [IOHSITHE 0 TOPMOHAX KaK I'yMOpa/IbHbIX peryJ/siTopax KU3HeJesiTe/IbHOCTU KUBbBIX
opraHusmoB. VIHCy/IMH U aJjpeHa/vH Kak Npe/cTaBuTe M ropMoHOB. [TpoduiakTika caxapHoro
nuabera.

Jlek apcTB a. JlekapcTBeHHasi XUMHUSL: OT MaTPOXUMHUU []0 XUMHOTeparuu. ACUpyH. AHTUOUOTHKN
u qucbaktepuo3. HapkoTtrnueckue BerectBa. Hapkomanusi, 6opb0a ¢ Hell v ipoduIakTHKa.

JemoHcTpanuu. PasnoxeHue nepokcrzia BOA0Opo/ia KaTaua3ol CbIporo Msica M CbIporo Kaproders.
Konnekuus CMC, cogepxxaimx sH3uMbI. Vicnibitanue cpefibl pactBopa CMC uHAMKaTOpHON Gymaroi.
Vnmoctpaumu ¢ goTtorpausiMi )KUBOTHBIX C Pa3/IMYHbIMU (hOpMaMM aBUTaMUHO30B. Kosneknys
BUTaMUHHBIX peraparoB. VcrbiTaHUe cpeJibl paCTBOpa aCKOPOMHOBOM KUCIOThI MHIUKAaTOPHOM
Oymaroii. VcrisiTaHye arTeyHoro rnpernapaTa UHCY/IMHA Ha O6esok. [JomMarirHsist, 1abopaTopHasi U
aBTOMOOM/TbHAS arTeyka.

ITpoekTsl: BeljecTBa )KM3HU: BUTAMUHBI, TOPMOHBI U (DePMEHTBHI.
HNcnonb3osanne UKT: [IpesenTanus «Mup noivMmepos»
Tema 6

HcKyccTBeHHBIE U CHHTeTHUYeCKHe No/iuMepsl (2 u)

NckKyccTBeHHBIe TOJTUM e p bl. [To/lyueHre UCKYCCTBEHHBIX IT0JIMMEPOB, KaK ITPOJyKTOB
XMMHUUeCKON Mov(YKaLy TPUPOJHOT0 MOJIMMEPHOTO ChIpbs. VICKycCTBeHHbIe BOJIOKHA (aLieTaTHbIN
LIe/K, BUCKO3a), UX CBOMCTBA Y IIPUMEHEeHUe.

CruHTeTUUeCKUE NOJUM e P bl [ToslydeHHe CUHTETUUECKUX [10JIMMEPOB peakLusiMy
NI0JIMMepU3aLlMU U NMOJIMKOHAeHcauuy. CTpyKTypa Mo/IMMepOB JIMHelHasi, pa3BeTB/IeHHast U
IIpOCTpaHCTBeHHas. [IpescraBuTe/M CUHTeTUYECKUX T/IaCTMACC: TI0JIMITHU/IeH HU3KOI'0 U BbICOKOI'O
J,aBJIeHNs], TTOJIMIIPOITW/IEH Y NTOJIMBUHUIXI0pU. CHHTeTHUeCKHe BOJIOKHA: JIaBCaH, HUTPOH M KalpoH.

JeMoHcTpanum. Kosuiekuus njactMace U usfienui u3 Hux. Kosiekumy NCKyCCTBEHHBIX U
CUHTeTHUYeCKH BOJIOKOH U U3Jje/IMK 13 HUX. Pacrio3HaBaHye BOJIOKOH I10 OTHOLLEHUIO K HarpeBaHUIO U
XUMHYECKH peakTHBaM.

JIabopaTopHbIe onbIThI. 15. O3HaKOMIIeHHe ¢ 06pa3liaMM IIacTMaccC, BOJIOKOH M KayuyKOB.

ITpakTHueckasi padora Ne2. Pacro3HaBaHMe 1JIaCTMACC ¥ BOJIOKOH.

HroroBasi KOHTpo/ibHasi pabora Ned

CojepxaHue TeM y4eOHOT0 mpeaMeTa
11 knacc



Tema 1

CtpoeHue aToMma u nepuoanueckui 3akoH /. 1. MenpeneeBa (6 u)

OCHOBHBIEe CBeJJeHHUSI O CTPOEHHUMU aToMa. fapo: NpoToOHbI ¥ HEUTPOHBI. M130TOMNBL.
OneKTpoHbI. JNeKTPOHHasi 000/10UKa. JHepreTHyeckuil ypoBeHb. OCOOEHHOCTH CTPOeHUs
3/IEKTPOHHBIX 000/I0U€K aTOMOB 37IeMEHTOB 4-T0 U 5-TO Mepro/0B Tlepruoindeckor cuctemsl 1. U.
MeH/jesieeBa (Tiepexo/HbIX 37ieMeHTOB). [ToHsATHe 06 opbuTansx. s- U p-opbuTanu. D/IeKTPOHHbIE
KOH(Urypaly aTOMOB XUMHUYEeCKUX 3/IeMEeHTOB.

[Tepyuonvueckuiit 3akoH I.U.MeHzneneeBa B cCBeTe YUeHUST O CTPOEHUHU
aT oM a. Otkpeitue /1. V. MeHziesieeBbIM [1epUOAUUECKOr0 3aKOHA.

[TepuoanuecKast cucTeMa XUMUUeckux 37eMeHTOB /. V1. MeHzesieeBa - rpaduueckoe oTobpaxeHue
NepUOANYEeCKOro 3akoHa. dr3nuecknid CMbICII IOPSIAKOBOIO HOMepa 3JIeMeHTa, HoMepa Iepuoja u
HOMepa rpyIrbl. BaseHTHbIe 3/1eKTPOHBI. [IpUUMHbBI U13MeHeHUs! CBOWCTB 37IEMEHTOB B Mlepro/iax U
rpynnax (r7aBHbIX MOATPYIIIAX).

[Tono)xeHre BOZIOpO/ia B MEPUOJMYECKOM CUCTeMe. 3HaueHue Nepruoinyeckoro 3aKkoHa u
NepUOAMUeCKON CUCTeMbI XUMUYeCKUX 1eMeHTOB [l. V1. MeHeneeBa A1 pa3BUTHS HAYKU U
MOHWMaHHsI XMMUUeCKOM KapTUHbI MUpa.

JdemoHcTpanuu. Pa3niuHble (pOpMbI IepUOAUYECKON CUCTEMbl XUMUUECKUX 371eMeHToB /1. Y.
Menpesneesa.

JIaGopaTopHbIii onbIT. 1. KOHCTpyHpOBaHMe 1epruoruecKoi Tabanipl 3/IeMEHTOB C
VICII0/Ib30BaHVeM KapTOoyYek.

Ncnonb3oBanue MKT: nipe3eHTtanys «CTpoeHue atoma», BUfeopuibM «Berukuii 3aKoH»
IIpoexT: «Vimenem /[I. 1. MenpeneeBa»
Tema 2
Ctpoenue BemecTBa (26 u)

NoHHasg xumMuueckas CBs3b. KaTMoHbl 1 aHuoHbl. Knaccrdukaiys HOHOB. VIOHHbIe
KpUCTa/iMueckre perieTkd. CBOMCTBA BEIeCTB C STUM TUIIOM KPHCTa/I/TMYEeCKUX PEeLLIeTOK.

KoBaneHTHass XuMuueckas CB 4 3b. DJIeKTPOOTPULIATE/ILHOCTL. [To/1ipHas v HernosisspHas
KOBaJsieHTHbIe CBsi3U. Jlurosib. [10/IIpHOCTD CBSI3U U TIOSIPHOCTH MOJieKy ibl. OOMeHHbBIN U JOHOPHO-
aKIeNTOPHBIA MeXaHN3Mbl 00pa30BaHMsI KOBa/IEHTHOM CBsI3U. MOJIeKy/IsipHbIe ¥ aTOMHbIE
KpUCTa/IMueckre perieTkd. CBOMCTBA BeIleCTB C STUMU TUMIAMU KPUCTa/VINYeCKUX pPeleToK.

MeTtannuueckKkass XxUMUUecKas CB#3b. OcoOOeHHOCTH CTPOEHHSI aTOMOB METaJlIOB.
MeTannuueckass XuMu4ueckas CBSI3b U MeTa/uIMuecKasi KpucTaniauueckas perierka. CBOKCTBa BeLeCTB C
3TUM THUIIOM CBSI3U.

BopgpopopgHasg XxuMuueckas CB s 3b. MexmosieKy/sipHasi U BHyTPUMOJIEKY/IsIpHast
BO/IOPOZHAS CBsI3b. 3HaUEHHE BOZOPO/JHOM CBSI3U /IJIsi OPraHU3ali CTPYKTYP OHOIIO/IMMEpOB.

ITomuwMme p bl [InacTMacchl: TepMOIIACTBI U PeaKTOIIACThI, UX MPeCTaBUTe/ U IIPUMeHeHue.
BosokHa: npupoHble (pacTUTe/bHbIe U )KUBOTHbBIE) U XUMHUYeCKHe (MCKyCCTBEHHbIe U CUHTeTHYeCKHe),
VX TIpeJiCTaBUTe/IN U IIPUMeHeHUe.

a3000pa3HoOe COCTOsSHUE BeljecCTBa. [py arperaTHbIX COCTOSIHUSI BOZBI.
OcobeHHOCTH CTpOeHUs ra3oB. MossipHbIN 00beM ra3000pa3HbIX BellecTB.

[Tpumepsl ra3000pa3HbIX MPUPOAHBIX CMeCeii: BO3AyX, MPUPOAHBIN ra3. 3arpsi3HeHHe aTMoc(epbl
(KMC/IOTHBIE 0XK/H, TaPHUKOBBIN 3 dekT) 1 6oprda ¢ HUM.

I[NpescTaBuTeM ra3000pa3HBIX BEIIECTB: BOJOPOZ, KACIOPOZ, YIJIEKUC/IbIHN ra3, aMMHyak, SThaeH. x
rosyyeHve, cobvpaHye U pacrio3HaBaHue.

Xungkoe coctossHue Betje cTBa. Boga. [TorpebieHre Bo/pl B ObITY 1 Ha POM3BO/ICTBE.
7KecTkoCTb BOJIbI M CITIOCOOBI ee yCTpaHeHMs.

MuHepasnbHbIe BO/IbI, MIX UCTIOb30BaHKE B CTOIOBBIX U JieueOHBIX L[e/IsiX.

JKuzikue KpucTaibl U UX TIpUMeHeHue.

TBepJgoe cocTOoOsiHUE BeljeCTBa. AMOp(HbIe TBep/ible BelljeCTBa B IPUPOJ]

Y B )KU3HU UeJioBeKa, X 3HaueHue U NprMeHeHUe. Kpucraiinyeckoe CTpoeHyve BelljeCTBa.

OucnepcHBble CUCTeM bl [IoHATHe 0 AUCIepCHBIX cucTeMax. [lucnepcHas ¢asza u
JucrnepcruoHHas cpesa. Kinaccugukaius AUCrepcHbIX CUCTeM B 3aBUCHMOCTU OT arperaTHOro
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COCTOSIHUSI IMCTIEPCHOM Cpe/ibl U MCIIePCUOHHOM (ha3bl.

['pybozucriepcHbIe CUCTeMBI: IMY/IbCUM, CYyCIIeH3UH, a3P030JIH.

ToHKOUCTIEpCHBIE CUCTEMBI: Te/d U 30J1H.

CocTaB BemjecTBa U CMe C e ii. BeliecTBa Mo/IeKy/ISIpHOTO U HEMOJIEKY/ISIPHOTO CTPOEHUS.
3aKOH ITOCTOSTHCTBA COCTaBa BelleCTB.

[ToHsATHE «Z10/19» U ee Pa3HOBU/IHOCTU: MacCOBas (101 37IeMEHTOB B COeJUHEHUH, [10/151 KOMIIOHEHTa
B CMeCH - JI0J1sI IPUMECeH, ZI0/1si PaCTBOPEHHOTO BellleCTBa B pacTBope) U obbveMHast. losisi BeIXoza
MIPOAYKTa Peaki[iu OT TeOPEeTUUeCKH BO3MOXKHOTO.

JemoHcTpanuu. Mo/iesb KpUCTaTMYeCKOU PerieTKH X10pHu/a HaTpusi. O6pasibl MUHEPAsIoB C
VIOHHOM KPUCTa/UTMYECKOU pelleTKOM: KalbLuTa, rajnTa. Mozienu KpUCTa/uInuecKrx pelieToK «CyXoro
nbaa» (WM uoza), anmasa, rpadurta (viu kBapia). Mogens monekysbl JJHK. O6pa3siipl rmiiactMacc
(penonoopmansaervHble, NOAMypeTaH, MOJIUITUIEH, TOUNPONUIEH, TOTUBUHWIXJIOPU) U U3/eHs
u3 HUX. OOpa3Lbl BOJIOKOH (LLIEpPCTh, 1Ie/TK, aljeTaTHOe BOJIOKHO, KallpOH, JIaBCaH, HEM/IOH) U U3/e/UsT U3
Hux. OOpa3iibl HeopraHuYeCcKUx MoIMMepOoB (cepa TiacTuuecKasi, KBapl], OKCH/| aTFOMUHUS, IPUPOJHbIE
AJIFOMOCH/TUKAThI). Mogiesib MOJIsIpHOTO 0Obema ra3oB. Tpu arperaTHbBIX COCTOSTHUS BOZIbI. OOpa3iibl
HaKUIMH B YaliHUKe U TpyOax LieHTPabHOT0 OTOTIeHus1. JKeCTKOCTb BO/IbI M CIIOCOOBI ee yCTpaHeHUs.
[Tpubops! Ha XXUAKUX KpUcTanaax. OOpasibl pa3TuuHbIX AUCTIEPCHBIX CUCTEM: SMYJIbCHH, CyCIIeH31H,
asposoiel, reneit u 3oneid. Koarynsuums. Cunepesuc. O dekt Tunpaans.

JIabopaTopHbIe onbIThI. 2. OnpejesieHre THTIA KPUCTA/UTAYeCKOW PeIIeTKH BelleCTBa U ON1CaHue
ero cBoWCTB. 3. O3HaKOM/IeHHe C KOJIeKLMel TT0JIMMepPOoB: MJIaCTMacC M BOJIOKOH U U3/eNNs U3 HUX. 4.
HMcnbiTaHue BOABI Ha )KECTKOCTb. Y CTpaHeHHe KeCTKOCTH BoAbl. 5. O3HaKOM/IeHHe C MUHepalbHbIMU
BoZiamMu. 6. O3HaKOMJIEHHUe C JUCIIepCHBIMU CUCTEMaMHU.

ITpakTHueckas padora Nel. [TonyueHue, cobrpaHye ¥ pacrio3HaBaHKe ra30B.

Ncnons3oBanue UKT: npesentanus «Xumuueckast CBsi3b», «CTeneHb OKUCIeHUs», « Teopus A. M.
OytnepoBa», «[lomimepsi», «PacTBOpbI»

ITpoekThl: «MuHepaabHbIE BOJbI, UX UCIIOb30BaHKE B CTOJIOBBIX U JIeUeOHBIX LIessIX»

KP Ne 1 no teme: «CTpoeHue BeljeCcTBa»

Tema 3

Xumuueckue peakuuu (18 u)

Peaknyuu, ugyimue 6e3 u3MeHeHUs CcoOCTaBa BellecCTB. AJUIOTPOIUS U
a/IJIOTPONHbIe BUJ0U3MeHeHUs. [IpUuMHbI a/yI0TPOIMKM Ha puMepe MOAU(UKaLIM KUC/I0pOo/a,
yriepoga u ¢ocdopa. O30H, ero 6ronoruyeckast posb.

V30Mepsl U U30Mepus.

Peakuuuy, nayumume c usMeHeHHUEM COCTaBa BeljeCTB. Peakijuu coejlUHeHus,
pa3noXKeHUs], 3aMelleHrs] 1 00MeHa B HEOPraHWYeCKOW M OpraHuuecKoi XUMuu. Peakiiuuy 3k30- 1
sHA0TepMUYecKure. TennoBoi 3pQeKT XUMUUYeCKOU peakLiii U TepMOXUMUYeCKUe ypaBHeHUs. Peakiyn
rOpeHus], KaK YaCTHbIM C/ydyad 3K30TepPMUUeCKUX
peakLuil.

CKOpOCTh XMMUUYECKOMN peaKkuMu.

CKOpOCTb XUMUUYECKOU peakLMy. 3aBUCHMOCTb CKOPOCTH XUMUUYECKOUN peakLiy OT MPUPO/IbI
pearmpyoLmx BelecTs, KOHLIEHTPaLUY, TeMIiepaTyphl, IUIOLa[d TOBEPXHOCTH CONIPUKOCHOBEHUS U
KaranusaTopa. Peakijuu romo- u reteporeHHble. [ToHsTHe 0 KaTamu3e U KaTanu3aropax. @epMeHThI Kak
Orosornyeckre Kataanu3aTopbl, 0COOEHHOCTH UX (YHKLMOHUPOBAHMUSI.

ObpaTtTuMoCTb XUMHUUECKHUX Ppeakiuii. Heobpatumbie u obpaTiMbie XUMHUYeCKHe
peakipy. CoCTOsTHME XUMUUYECKOTO PABHOBECHsI I/ 00paTUMBIX XUMHUUECKHUX peaknyii. Crioco0bl
CMelleHHs XUMAYeCKOT0 paBHOBeCHs Ha TpUMepe CMHTe3a aMMHaka. [ToHsATHe 06 OCHOBHBIX HayUYHbIX
NIPUHLIAIIAX [POU3BO/ICTBA HA NPYMepe CHHTe3a aMMuaKa Ui CePHOM KUCIOTHI.

Ponb BOgBl B XUMUUECKOUW peaxkl U U VcTuHHbIe pacTBOPBI. PacTBOPUMOCTE U
K/1accr(urKaLus BellecTB 10 3TOMY MPU3HAKY: PACTBOPUMbIE, MaslopacTBOPUMbIE Y HEPaCTBOPUMBIE
Bell[eCTBa.

OMNeKTPO/IUTBI U He3JIeKTPOJIUTBL. DJIeKTPOIUTAYeCKas Auccoruanys. KucioTsl, 0CHOBaHUS U COMA C
TOUKHU 3PEHHsI TEOPUM 3JIEKTPOJUTUUECKOM AUCCOLUALIUU.
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XuMHUUecKue CBOMCTBA BO/Ibl; B3aUMO/IeHCTBHE C MeTaslJlaMi, OCHOBHBIMM U KUC/IOTHBIMU OKCH/IaMH,
pasiokeHHe ¥ 00pa3oBaHUe KPUCTa/VIOTHAPATOB. Peakivy ru/ipaTaliiy B OpraHuuecko XUMHH.

F'maponvu3 opraHMYeCcKUX M HEOPTaHUYeCKHUX COe/luHeHH . Heobpatumeiii
rugposin3. O6paTUMbId THAPOJIU3 COMe.

'naposm3 opraHuuecKrx COeJUHeHUH U ero MpakTUuecKoe 3HaueHue Ji/1sl 10J/1yueHHst TUPOIU3HOTO
CrYpTa U Mblla. Buonoruueckasi posib rU/Ipo/K3a B MIaCTUUECKOM M SHepreTuueckoM oOMeHe BellleCcTB
Yl SHEPIUU B KJIETKe.

OKUC/IUTENbHO-BOCCTAaHOBUTEeNbHBbIEe peakiuu. CTerneHb OKACTEHUS.
OrmpefiesieHre cTerieHH OKUC/IeHus 110 opmyrie coefuHenus. [ToHsiTre 06 OKMCIUTETBHO-
BOCCTaHOBUTEJIbHBIX peakiusax. OKUc/eHre U BOCCTaHOB/IeHHe, OKUC/TUTeTb U BOCCTAHOBUTEIb.

OeKTp o au 3. DNeKTPOInu3 Kak OKUCIUTEeIbHO-BOCCTAaHOBUTE/IbHBIN NIPOLiecC. D/1eKTPOIn3
pacIyIaBOB ¥ paCTBOPOB Ha MpuUMepe xyiopuja HaTpus. [IpakTHyeckoe MpuUMeHeHHe 371eKTPO/IU3a.
ONeKTpoIUTHYeCKoe MoTyvYeHre aJltoOMUHUSI.

Jemoncrpanuu. [TpeBpaiijeHre KpacHoro (ocdopa B 6esbiii. O30HaTOp. Moziesiu MosieKy1 H-OyTaHa
v n300yTaHa. 3aBUCHMOCTh CKOPOCTH PeakL[ii OT TIPUPO/bI BEI|eCTB Ha TIPIMepe B3aUMO/IeHCTBUS
PacTBOPOB pa3/IMUHbIX KUC/IOT OJMHAKOBOM KOHLIEHTPAL[MK C OJUHAKOBLIMU I'PaHy/IaMU LIUHKA U
B3aKMMO/I€MCTBUSI O/JUHAKOBBIX KyCOUKOB Pa3HbIX METa/UIOB (MarHus, LIMHKa, >Kere3a) C CO/ISHOU
KUCI0TON. B3auMozielicTBMe pacTBOPOB CEPHOM KUCJIOTHI C paCTBOPaMH THOCYJIb(aTa HaTpuUs
pa3/IMUHON KOHLIeHTpaLMu U TemriepaTypbl. Mogenb Kunsiiero c/ios. PasnoxeHue nepokcuza
BO/IOpO/ia C NMOMOILIBIO KaTain3aTopa (okcua Maprania (IV)) u Kataiasbl CbIpOTo Msica U ChbIPOTO
kaprtodesns. [IpuMepbl HeOOpaTUMBIX peakLi, UAYIIHMX ¢ 00pa30BaHUEM 0CaJKa, ra3a WIu BOJBIL.
B3aumogeiictBue utus U HaTpud € Bogol. [lonyuenue okcrga gocdopa (V) u pacTBopeHUe ero B
BO/I€; UCTIbITaHKe TIOyUYeHHOTo PacTBopa JakmycoM. OOpasiipl KprCTa/uioruapaToB. Vicnbiranue
PacTBOPOB 3/7IEKTPOJIUTOB U HEJIEKTPOJIMTOB Ha MpeIMeT JUCCOLMALU. 3aBUCUMOCTDb CTeleH!
3/IeKTPOJIMTHUECKO! IUCCOLMAINY YKCYyCHOM KUC/IOTHI OT pa3baBieHus pacTBopa. ['ugponu3 kapoua
KanbLysl. ['uiponn3 KapboHaATOB 111e/I0YHbIX MEeTasyIOB U HUTPATOB LMHKA uiu cBuHLA (I1). [Tomyuenne
Mblia. [TpocTefilye OKMCIUTeTbHO-BOCCTAHOBUTE IbHBIE PeaKLvy; B3aMO/|eiICTBHe [JUHKA C COJISTHOM
KHC/IOTOM U JKesie3a C pacTBopoM cy/bgara meau (II). Mopens snekrposusepa. Mogesnb 3/1€KTPOIU3HOU
BaHHBI /1/151 [TI0JyUYeHUs] aTFOMUHUSI.

JIaGopaTopHbIe onbITHI. 7. Peakijus 3amelljeHUst Me/IU >KeJie30M B pacTBOpe MeJHOTo Kyropoca. 8.
Peakuyy, naymye ¢ obpa3oBaHUeM 0Ca/Ka, ra3a v Bogbl. 9. [losyueHre K1cIopo/a pasioykeHnem
TepoKcH/ia BoJ0po/ia C TIOMOLI[bI0 oKcrzia Mapradua (I'V) u karanasbl ceiporo kaptodens. 10.
[Tonyuenue BoAOpoO/ia B3aMOZJEUCTBMEM KUCJIOThI C UMHKOM. 11. Pa3nuuHble ciyyau rMIpoJin3a CoJieu.
Ncnonb3oBanue MKT: npe3eHTaiusi « TUITBI XUMHUUECKUX pPeakiuii», « CKOPOCTb XUMHUUECKUX
peakiuii», «OBP», BugeodparmeHT «TerioBoii a¢pdeKT XUMUUeCKOUN peakLin»

ITpoekThI: «OKUC/INTETEHO-BOCCTAHOBUTE/IbHBIE TIPOLIeCChl, (POPMUPYIOLHe 00/MK 3eMiIr»
KP Ne 2 nio teme: « XvMU4eCcKue peakLiin»

Tema 4

BeimecTBa 1 ux cBoiicTBa (16 u)

M e T a 11 1 b1. B3auMo/ielicTBe MeTa/VIOB C HeMeTasylaMU (XJIOPOM, Cepoi U KUC/IOPOZIOM).
B3aumozieiicTBYe 111€/I0YHBIX U 11[e/I0UHO3eMe/IbHbIX MeTa/UIOB C BOZIOU. D/IeKTPOXUMUUECKUN psifi
HarpsbKeHUH MeTassioB. B3anMo/ieiicTBe MeTasyIoOB C PACTBOPaMU KUC/IOT U COJieil. AJTFOMUHOTEPMUSI.
B3aumozeiicTBre HaTpUsl C 3TAHOJIOM U (PEHOJIOM.

Koppo3usi metasnioB. [ToHsATHE 0 XUMUUECKOU U 3/IEKTPOXUMUUECKOW KOppOo3un MeTasuioB. CriocoObl
3alUThl META/IZIOB OT KOPPO3UH.

HeMe T a bl CpaBHUTebHAsE XapaKTePUCTHUKA ra/loreHOB Kak Haubosiee TUITUUHBIX
npe/icTaBUTe/eil HeMeTa/10B. OKUC/IUTe bHbIE CBOMCTBA HEMeTasl/IoB (B3aUMO/eliCTBUE C MeTa/laMu U
BO/IOpO/IoM). BoccTaHoBUTe TbHBIE CBOMCTBA HEMeTaslyioB (B3auMo/ieiicTBYe C OoJiee
3/1eKTPOOTPULIATE/IbHBIMU HEMeTa/l/laM{ M C/IOXKHBIMH BelljeCTBaMU-OKHUCIUTEISIMU).

KucnoTsl Heopranuuyeckue u opraHudecKku e. Knaccudukarus Kucsor.
XUMHUUeCcKre CBOMCTBa KUC/IOT: B3aUMO/IeHiCTBHe C MeTalJlaMU, OKCUJJaMU MeTaJlIOB, TU/IPOKCHIAMU
MeTaJIJIOB, COJIAIMU, CLIMPTaMU (peakiusi 3Teprudrkaiyn). Ocobblie CBOMCTBA a30THOU U
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KOHL|eHTPMPOBAHHOU CEepHOU KUCJIOTHI.

OcHOBaHUS HeopraHMuyecKkue u opraHuyeckue. OcHOBaHUS, UX K/1aCCU(UKALIYS.
XyMuyecKre CBOMCTBAa OCHOBaHMM: B3aMMO/IeCTBYE C KUC/IIOTaMH, KUCJIOTHBIMU OKCHZIAMU U COJISIMU.
Pa3no)keHre HepaCTBOPHUMBIX OCHOBaHUM.

C o n u. Knaccudukauys coseil: cpejHUe, KAC/Ible 1 OCHOBHbIe. XMMUUYEeCKHe CBOMCTBA COeN:
B3aUMO/IEMCTBUE C KUC/I0TaMH, 11je/loYaMH, MeTaslaMu U consaMmu. [IpesctaButeny conelt U UxX
3HaueHWe. XJI0pWA HaTpusi, KapOoHaT Kanmblus, pocdar Kanblys (CpeJHUe COMN); THAPOKapOOHATHI
HaTpUsi U aMMOHWUsI (KUC/Ible COJN); TuipoKcokap6oHaT meu (1) - Manaxut (OCHOBHasi COJb).

KauecTBeHHbIe peak[u¥ Ha XJIOPH/[-, CyIbdaT-, U KapOOHAT-aHWOHBI, KATHOH aMMOHHUSI, KATHOHBI
xenesa (IT) u (I11).

'eHeTuueckas CBSI3b MEX/|y KJaCCaMU HeOPraHU4YeCKUX M OpraHuuec
KW X COe/luHeHU i. [IoHsATHe 0 reHeTUUeCKO! CBSI3U U FeHeTHUYeCKuX psifiax. ['eHeTUUeCcKuid psij
MeTasna. ['eHeTHueckuii psiz HemeTa/ia. OCoOEHHOCTH TeHeTHYeCKOTO PsiZia B OPraHWYeCKOW XUMHH.

Jemoncrpanuu. Kosnekiys 06pa3iioB MetasioB. B3anMo/ielicTBre HaTPUsi U CYPbMBbI C XJIOPOM,
JKeresa C cepod. I'opeHye MarHus ¥ almrOMUHUSA B KUC/IOpoZie. B3anMozelicTBHe 1je/104H03eMe/bHbIX
MeTaJl/IoB C BOZIOW. B3anMogelicTBre HAaTpys C TAHOJIOM, LIUHKA C YKCYCHOM KHUC/IOTOM.
AmomMuHOTepmus. B3arMozielicTBre Mei C KOHLIEHTPMPOBAHHOM a30THOM KMUC/IOTOW. Pe3ynbTarsl
KOPPO31HM METaslJIOB B 3aBUCHMOCTH OT YCJIOBHM ee npoTekaHusi. Kosiekiusi o6pa3ijoB HeMeTaslioB.
B3aumoelicTBre XJIOPHOH BO/BI C pacTBOPOM Opomwu/ia (Moauza) Kanvst. KosuteKiusi pUpoHbIX
opraHuueckux KUcaoT. Pa3baBieHre KOHLEHTPUPOBAHHOM CePHOM KUCIOThL. B3anmoeiicTBre
KOHL|EHTPUPOBAHHOW CEPHOM KUCIOTHI C CaxapoM, LeJITI0/10301 U Mezibio. OOpasiibl PUPOJHBIX
MUHepaJioB, CO/iepyKalliiX XJIOPH/, HaTpusi, KapboHaT KabLysi, pocdaT Kaablys U THAPOKCOKapboHat
mezu (1I). O6pa3upl MULLEBBIX TIPOJYKTOB, COAEPIKALMX THAPOKapOOHATHI HATPHUS ¥ AMMOHHUS, UX
CIOCOOHOCTH K pa3/ioyKeHUIo TIpY HarpeBaHuU. ["aiieHre cozibl ykcycom. KauecTBeHHbIe peaKi[uu Ha
KaTHOHBI U aHUOHBI.

JIaGopaTopHbIe onbIThI. 12. VIcribITaHHe pacTBOPOB KUCJIOT, OCHOBAHUM U Cojiel WHAWKaTopamu. 13.
B3aumogencTBre COMsIHOM KUCIOTBI ¥ PACTBOPA YKCYCHOM KUC/IOTHI C MeTa/laMu. 14. Bzaumogencrsue
COJISIHOM KUCJIOThI U PaCTBOPA YKCYCHOM KHUC/IOThI C OCHOBaHUsIMU. 15. B3auMoeiicTBue Co/isiHOM
KHCJIOTBI ¥ PacTBOpa YKCYCHOW KHUCJIOTHI C coysiMU. 16. TTonmyueHue 1 CBOMCTBa HepaCTBOPUMBIX
ocHoBaHMi. 17. ['uAponM3 XJI0PUIOB U alleTaToB 11]eJI0UHbIX MeTasuioB. 18. O3HakoMIeHHe C
KOJIJIEKIIUSIMU: a) METa/UIOB; 0) HEMeTa/IIOB; B) KMCJIOT; T) OCHOBAHUM; /1) MUHEPAioB U OMOIOrMUeCcKuX
MaTepuasoB, COZlep>KalljiX HeEKOTOphble COJIH.

ITpakTHueckas padora Ne2. PeiieHre SKCriepiMeHTAIbHBIX 33/jau Ha UeHTU(DHUKALIAI0
OpraHMYeCcKUX U HeOPraHUYecKrx COeZJMHEeHUH.

HUcnonb3oBanune UKT: nipesenraiys «Metamib», «Metamtyprus», «OCHOBaHUS»
IIpoekTbl: KUC/IOTEI B TIpUpOJE
KP Ne 3 no Teme: «BeliectBa ¥ UX CBOMCTBa»

TemaTHuecKoe IylaHMpOBaHue Kypca xumus 10 Kiacca

Ne/m1. Tema

K.p. | ILp.

1 Beegenue

Tema 1.
Teopusi cTpoeHHs1 OPraHUYeCcKHX coeUuHeHHH (5u)
2 Tema 2. Nel
YrneBo0poAbI M X NPUPOAHbIE HCTOYHUKH (23u)

3 Tema 3. Ne2
Kucopoacoaepikaiijue opraHuyeckye coeJUHeHUs
Y UX NIPUPO/IHbIEe HCTOYHUKH (234)
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4 Tema 4. Ne 1
A3oTCojepiKalue coeMHEeHUS U UX HaxoxKjeHue B | Ne3
>KuBou npupoje (11u)

5 Tema 5.
Buo/iornuecky akTUBHbIE OpraHuyecKHe
coeuHeHu (4 u)

6 NckyccTBeHHBbIe U CHHTeTHUYecKue mosiuMepsbl (2u) | Ned | Ne2

Utoro: 68 u. 4 2

TemaTHuyecKoe IJlaHUPOBaHue Kypca xumuM 11 Kiacca

Ne/m. Tema
K.p. IL.p.
1 Tema 1.
CTtpoenue atoma u
nepuouveckus 3axko /I. 1.
MemnjenneeBa (6 1)
Tema 2. Ne 1 Ne 1
2 CtpoeHue BenjecTBa (26 4)
3 Tema 3.
Xumnueckue peakiyu (18 u)
4 Tema 4.
BeiecTBa 1 ux cBoiicTBa (16 u) Ne 2 Ne2
Htoro: 66 u. 2 2
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