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1.T1osicHMTEJIbHAS 3ANMCKA

Hacrosimas paGouast mporpamma siBiasiercss 4dacTbio OCHOBHOM — 00Opa3zoBaTenbHOM
mporpaMMmel  cpemHero obmiero obpazoBanuss MAOY  «'umHaszus  «Jloroc», BXoauT B
COAEp)KATENBHBIN pa3iedl.

Pabouas mporpamma paspaborana B coorBercTBuUH ¢ TpeboBanusmu PI'OC cpennero
obmero obpaszoBanus (yreepxjaeH [Ipukazom MunucrepcTBa oOpasoBanus u Hayku ot 17.05.2012
Ne 413, ¢ nocneayromumMu U3MEHEHUsIMU) ¢ yaeToM [IpumepHOl 0CHOBHOM 00111€00pa30BaTEIHHOM
IIPOrpaMMbl CpPEHETo 001ero oOpa3oBaHMUsL.

OCHOBHBbIE 11€JIM U3YYEHUS XUMHUU B CPEIHEN ILIKOJIE:

® YCBOCHME 3HAHUU O XUMHUYECKOW COCTABJIAIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa,
BAKHEHIINX XUMUYECKUX MOHATHSX, 3aKOHAX U TEOPUSIX;

® OBJaJCHUC YMCHUAMU MMPUMCHATH IIOJTYUYCHHBIC 3HAHUSA JIJIA 00BsACHEHUS p33H006pa3HBIX
XUMHUYECKHX SIBJIEHUU U CBOICTB BCIICCTB, OUCHKU POJIM XUMHH B PAa3BUTHU COBPEMCHHBIX
TEXHOJIOTUH U IMMOJIY4YCHHHU HOBBIX MAaTCPHUAJIOB;

¢ pa3BHTHE MO3HABATEIBHBIX HHTEPECOB M HHTEIUICKTYAILHBIX CITIOCOOHOCTEH B TIpoIIecce
CaMOCTOATCIBHOTO HpI/IO6pCTeHI/I$[ XUMHUYECKHUX 3HAHUH C UCHOJIL30BAaHUEM Pa3JINYHBIX
NCTOYHUKOB I/IH(bOpMaIII/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX;

® BOCIIMTAHUC Y6G)I()IGHHOCTI/I B IO3UTUBHOU POJIM XUMHUHU B )KU3HU COBPEMCHHOI'O O6H1€CTBa,
HE0OXO0IMMOCTH XUMHUYECKH I'PaMOTHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U OKpYKaroIen
cpene;

¢ [PUMEHEHHE MMOJTYYCHHBIX 3HAHUHN TS O€30TIaCHOTO UCTIOJHb30BAHUS BEIIECTB U
MaTCprajioB B 6I)ITy, CEJILCKOM XO3SIMCTBE U Ha IMPOU3BOACTBEC, pCIICHUA NPAKTUICCKHUX
3a7a4 B TIOBCEAHEBHOM KHU3HU, IPEAYIPEKICHHS SBICHUH, HAHOCSIIUX BPEIl 3I0POBBIO
YeJIoBeKa M OKpYyKaroliel cpee.

e npuoOpeTeHHE 00YUYaAIOMUMHUCS OTIBITa PA3HOOOPA3HOW JEATEILHOCTH, TO3ZHAHUS 1
CaMOTIO3HAHUS; KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETCHIINN ), UMEIOIINX YHUBEPCATHHOE
3HAYCHHUE /IS PA3JIMYHBIX BUJOB JCITEIBHOCTH: PEIICHUS TPOOIIeM, IPUHATHS PEIICHHH,
MOWCKa, aHai3a 1 00padOTKH HHPOPMALINU, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB
W3MEPECHUH, COTPYAHUYECTBA, 0E30MIACHOTO OOpAIlEHHsI C BEIIECTBAMH B TIOBCEJHEBHOM
KHU3HU.

N3yuenne xumuu Ha 6a30BOM ypOBHE OPHEHTHPOBAHO Ha oOecrieueHue o01ieoopa3oBaTenbHOM
1 OOILEKYIbTYPHOH MOATOTOBKHU BBIITYCKHUKOB.

Copneprxanne 0a30BOro Kypca M03BOJIIET PACKPBITh BEAYIIHE UJEH U OTAEIbHbIC MOJI0KEHUS,
BaXXHbIE B II03HABATEJILHOM U MHPOBO33PEHUYECKOM OTHOLIEHUHU: 3aBHCHMOCTb CBOMCTB
BEIIECTB OT COCTaBa M CTPOEHMsI; OOYCIOBIEHHOCTh NPUMEHEHHUs BEUIECTB UX CBOWCTBaMH;
MaTepUalIbHOE €IMHCTBO HEOPraHMYECKMX W OPraHWYEeCKUX BEIIECTB; BO3pacTamolas poJib
XMMUH B CO3/IaHUM HOBBIX JIEKAPCTB M MaTepHaliOB, B 3KOHOMHUU CBIPbS, OXpaHE OKpYKaroLIeH
cpeapbl.

N3yuenune mnpenmera «XuMHsS» B 4YacTH (OPMHMPOBAHUSA Yy OOYyYalOIIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOEHMs OOIIEHAy4YHbIX METOJIOB IO3HAaHUS, a TaKXkKe MPAKTHUYECKOTO
MIPUMEHEHHs Hay4YHbIX 3HAHUH OCHOBAHO Ha MEXIPEIMETHBIX CBA3SIX C MpeaMeTaMH olnacTeit
€CTECTBEHHBIX, MATEMAaTUUYECKUX U TYMAaHUTapHBIX HayK.

Copnepxanne Kypca XMMHMHU B cpeiHEd MO3BOJsIeT cOPMHUPOBATH y YYALIUXCS HE TOJBKO
MO03HaBaTeIbHbIE LIEHHOCTH, HO U JIpyrue KOMIIOHEHTBhI CHUCTEMBI LIEHHOCTEH: Tpyzna u OblTa,
KOMMYHHMKaTUBHBIE, HDABCTBEHHBIE U CTETUUECKHUE.

Kypc yerko menurtcs Ha aBe yacTu: opranmdeckyro xumuio(10 kmacc) m oGmyro xummuro(11
KJ1acce).



@OpMBI KOHTPOJISA:

TEKYIIH KOHTPOJIb: TECTOBBIC MM KOHTPOJIbHBIE pabOTHI 10 TeMaM; MPOrpaMMHbIE
1abopaTOpHbIE U MPAKTUYECKUE paOOTHl; HHIUBHUIyaIbHBIE TBOPUECKHE PaOOTHI;
WHIMBUYAIbHBIE TPOEKTHI TI0 BEIOOPY 00yYaromuXcs;

UTOTOBBII KOHTPOJIb: HTOTOBBIN TeCT U B (opme utorooii arrecrarmu (EI'D) o BeiGopy

2. Ilnanupyembie pe3yJibTaThl OCBOCHUSI Y4eOHOr0 npeaMera «XuMHUs»

JInuHOCTHBIE:

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIUXCsS K CaMOPA3BUTHIO W CAMOBOCIHTAaHHUIO B
COOTBETCTBUU C OOIICUEIIOBEYECKUMH IICHHOCTSIMH H HWJeaJaMH T'PaXIAHCKOTO
o0l11ecTBa;

MPUHATHE W peaqu3anus IIEHHOCTEeW 370pOoBOTO W 0e30macHoro o0pasza >KH3HH,
Oepe’kHOE, OTBETCTBEHHOE H  KOMIIETEHTHOE OTHOUICHHE K COOCTBEHHOMY
(bU3NIECKOMY U TICHXOJIOTHYECKOMY 3/I0POBBIO;

HENPHUSITHE BPEAHBIX MPUBBIUEK: KYPSHHUS, YIIOTPEOICHHS aJTKOTOJIsI, HAPKOTHKOB.
YBa)K€HHE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH repen PomuHO, ropaoctu 3a
CBOM KpaH, cBOX PoauHy, mponuioe M HacTosIee MHOTOHAallMOHAJIBHOTO Hapoja
Poccun;

NMPUHATAE  TYMAHUCTHYECKUX  IICHHOCTEW, OCO3HAaHHOE, YyBAXHUTEIbHOE W
T0OpOosKeNaTeTbHOE OTHOIIEHUE K IPYTOMY YEIOBEKY, €ro MHEHHIO, MHPOBO33PEHHIO;
CIOCOOHOCTH K COTEPEXUBAHHUIO M GOPMUPOBAHNE TTO3UTUBHOTO OTHOUICHHUS K JIFOJIIM,
B TOM YHMCJI€ K JIMLAM C OIPaHUYEHHBIMH BO3MOXKHOCTSIMH 3J0POBbSI U HWHBAJIHAaM;
OepeXxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (Qu3nueckoMy U
MICUXOJIOTHYECKOMY 3/I0POBbIO APYTUX JIOACH, YMEHHE OKa3bIBaTh MEPBYIO TOMOIIb;
pa3BUTHE KOMIETEHIMH COTPYJHHUYECTBA CO CBEPCTHUKAMHU, JETBMU MIIAJIIIETO
BO3pacTa, B3pOCIBIMA B 00pa30BaTeNbHOM, OOIIECTBEHHO TIOJIC3HOM, Y4eOHO-
HCCIIEIOBATENIbCKOM, MPOSKTHOM U APYrUX BUAX IESATEIbHOCTH.

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY, BIIaJICHUE
JOCTOBEpPHOM HMH(OpMaLME O MEePeOBbIX AOCTHKEHHUSIX M OTKPBITHSX MHpPOBOU U
OTEUECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpa
1 oO11ecTBa;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO, B TOM 4YHUCJIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUU BCEH JKM3HU; CO3HATEIBHOE OTHOIIEHUE K HEMPEPHIBHOMY OOpa30BaHUIO
KaK YCJIIOBHIO YCHEIIHON MpodecCHOHaIbHON U OOIIECTBEHHOH IeATEIbHOCTH;
JKOJIOTHYECKas KyJlbTypa, OepekHOe OTHOLIEHUS K POJHOW 3emiie, MPUPOIHBIM
O6orarctBam Poccun ¥ MHpa; MOHMMaHHE BIUSHHUS COLUATBHO-DKOHOMUYECKHX
MIPOLIECCOB HA COCTOSHME TNPHUPOJHOW M COLMAIBHOW Cpelbl, OTBETCTBEHHOCTh 3a
COCTOSSHUE  TPUPOJHBIX  PECYpPCOB; YMEHHUS M HaBBIKM  Pa3yMHOTO
MPUPOIOIONIE30BAHUS, HETEPIUMOE OTHOLIEHHE K JEHCTBUSM, MPUHOCSIIAM Bpea
9KOJIOTHH; MPUOOPETEHHE OTIBITa KOJIOTO-HAMIPABIEHHON 1EATEIbHOCTH;

OCO3HAHHBII BbBIOOp Oynymed mnpodeccur Kak MyTh U CIOCO0 peanu3aiuu
COOCTBEHHBIX KU3HEHHBIX IJIAHOB;

MOTPeOHOCTh TPYAWTHCS, YBAKEHHUE K TPyAy U JIOASIM TpyAa, TPYIOBBIM
JOCTHXKEHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K Pa3HBIM
BHJIaM TPYIOBOH JIEATEITHHOCTH.



MeTal’lpe[[MeTHbIe:

- PerJIﬂTHBHLIe YHUBEpPCAJIbHBIC yqeﬁnme JeHCTBUSA

CaMOCTOSITEJIbHO OMpPEACNATh e, 3aJaBaTh NapaMeTpbl U KPUTEPUM, O KOTOPHIM
MOKHO OIIPEACINUTD, UTO LCIIb JOCTUTHYTA,

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIE 3a7auyd B OOpa30BATEIBHOU IESITEILHOCTH U
JKU3HCHHBIX CUTYyalUsIX;

BI)I6I/IpaTI) IIyTb JOCTHXXCHHUA 1LCJIHU, IUIAHUPOBATh PCIICHUC IIOCTABJICHHBIX 3a/1a4,
ONTUMHU3UPYS MaTepHUAIIbHBIE U HEMATEpHUAJIbHEIE 3aTPaThI,

OpPraHW30BBIBATE JI(PPEKTUBHBIM TOHUCK PECYpCOB, HEOOXOMUMBIX ISl JIOCTHKCHUS
MOCTaBIICHHOM 1IC/IH;

COTIOCTABJIAITH MOJYYEHHBIN PEe3yabTaT ACATEIHHOCTH C MIOCTABICHHOM 3apaHee 1EbIO.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JelCcTBUSA

HCKaTh U HAaXOJIUTh OOOOIIEHHbIE CIIOCOOBI peleHHs 3ajad, B TOM YMCIE, OCYIIECTBISATh
pa3BepHYTHIN MHPOPMAIITMOHHBIA TOWCK U CTaBUTh HA €ro OCHOBE HOBBIC (yd4eOHbBIE U
MI03HAaBaTENIbHbIE) 33/1a4H;

KPUTUYECKH OIICHUBAaTh W HHTEPIPETHPOBATh HWHGOPMAIMIO C Pa3HBIX TO3UIUH,
pacrno3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUHNS B HHPOPMAIIMOHHBIX HCTOYHUKAX;
WCIOJIb30BAaTh pPa3InyHble MOJEIbHO-CXEMAaTHUECKUE CpEICTBA sl IpPEACTaBICHUS
CYIIECTBEHHBIX CBA3€d W OTHOUICHHMH, a TakXe NPOTHUBOPEYMH, BBISBICHHBIX B
WH(POPMAITMOHHBIX UCTOYHHUKAX;

HaxOJIUTh W TPUBOJUTH KPUTHYECKUE APTYMEHTHI B OTHOIICHHWH NEUCTBUN U CYXICHHUI
JPYTroro; CIOKOWHO M Pa3yMHO OTHOCHTHCS K KPUTUYECKUM 3aMEUaHUSM B OTHOIICHUH
CcOOCTBEHHOTO CYXKJIEHUS, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;
BBICTPaNBATh MHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBAS

OTPAaHUYEHUSI CO CTOPOHBI JIPYIMX YYACTHUKOB M PECYpPCHBIE OTPAaHUYECHUS; MEHITh U
YIEpPKUBATh PAa3HbIE MO3UIIMHU B TO3HABATEILHOMN JEATEIBHOCTH.

KoMMyHMKaTHBHbIE YHUBeEpPCaJbHbIE y4eOHble 1eiCTBUSA

OCYIIECTBIISITH JICTOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH, TaK H CO B3POCIBIMH (KaK
BHYTpH 00pa3oBaTEeIbHON OpraHU3alliM, TaK U 3a ee IpeieiiamMu), oA0upaTh MapTHEPOB
UL JeTOBOM  KOMMYHHMKALIMM — UCXOJs W3  COOOpaXXeHHH  Pe3yJIbTaTHBHOCTH
B3aMMO/ICHCTBHYSI, & HE JIMYHBIX CUMIIATHH;

MPH OCYIIECTBICHUHM TPYIIOBOH pabOThl OBITh KaK PYKOBOIUTEIEM, TaK W YICHOM
KOMaH/IbI B Pa3HBIX pOJIsiX (TeHepaTop WAeH, KPUTHK, WCIOJIHHTENb, BBICTYIAIOIIUH,
IKCIIEPT U T.1.);

pa3BepHyTO, JIOTMYHO W TOYHO U3JaraTh CBOK TOYKY 3PEHUS C HCIOJIb30BAHUEM
aJICKBAaTHBIX (YCTHBIX M MMMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

IlpexmeTHbIE:

BheINyCKHUK Ha 0a30BOM YPOBHC HAYYUTCA:

pacKpbIBaTh Ha IpUMepax Poiib XUMUU B (POPMUPOBAHUN COBPEMEHHOM HAy4YHOI KapTUHBI
MHpA U B IPAKTUYECKON IEATEIIBHOCTH YEIOBEKA;

JEMOHCTPUPOBATH HA MPUMEPAX B3aUMOCBA3b MEXKIY XUMUEH U JPYTUMHU €CTECTBEHHBIMU
HayKaMH;

packpbIBaTh Ha IpUMeEpax MoJI0KEHUs TEOPUU XUMHUECKoro ctpoeHus A.M. bytieposa;
noHuMarth pusndeckuii cmpicn [leproandeckoro 3akona JI.M1. MennesneeBa u Ha ero
OCHOBE OOBSICHAITh 3aBUCUMOCTh CBOMCTB XUMUYECKUX AIEMEHTOB U 00Pa30BaHHBIX UMU
BEIIECTB OT AJIEKTPOHHOTO CTPOCHUS aTOMOB;

OOBSACHATH IPUYUHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIMX MpPeCTaBlIeHUH 00 UX
COCTaBE U CTPOCHUMU;

IIPUMEHSATH MPABUJIA CUCTEMATUUECKON MEXIyHAPOJHOM HOMEHKIATYphl KaK CPEACTBA
pa3nuYeHus U UACHTU(DUKAIIMH BEIIECTB 10 UX COCTaBY U CTPOEHHUIO;
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COCTaBJIATh MOJICKYJISIPHBIE M CTPYKTYPHBIE (POPMYJIBI OPraHMUECKUX BEIIECTB KaK
HOcHTeNeH HHPOPMALIMK O CTPOSHUH BEIIECTBA, €r0 CBOMCTBAX U MPUHAUIEKHOCTH K
OIPEAEIIEHHOMY KJIACCY COCMHEHUI;

XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA 10 COCTABY, CTPOEHHUIO U CBOWCTBaM,

yCTaHaBIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY JaHHBIMU XapaKTEPUCTUKAMMU

BEILIECTBA;

MIPUBOJIUTH IPUMEPBl XMMUUECKUX pEaKLUii, PACKPBIBAIOLINX XapaKTEPHbIE CBOICTBA

TUIUYHBIX NIPEACTABUTENEH KJIACCOB OPTaHUYECKUX BEUIECTB C LIEbI0 X UACHTU(PUKALUU

1 0OBSCHEHUS 00JIaCTH IPUMEHEHUS;

MIPOrHO3UPOBATh BO3MOKHOCTh NPOTEKAHUSI XUMUUECKUX PEaKLIUi Ha OCHOBE 3HaHUH O

TUIIAX XMMHUYECKOM CBSA3HM B MOJIEKYJIaX PEareHTOB U UX PEAaKLIMOHHON CIIOCOOHOCTH;

HCII0JIb30BaTh 3HAHUS O COCTaBe, CTPOCHNUU U XUMUYECKHX CBOMCTBAX BELECTB JJIS

0€30MMacHOTO NPUMEHEHUS B IPAKTUUECKOH JEATENbHOCTH;

MIPUBOJIUTH IPUMEPHI TPAKTUUECKOTO UCIIOIB30BaHUS IPOAYKTOB IepepabOoTKU HEPTH U

MIPUPOJIHOTO T'a3a, BHICOKOMOJIEKYIISIPHBIX COEIMHEHUH (TMOIUATUIIEHA, CHHTETUYECKOTO

KaydyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJUTH ONBITHI 10 PACIIO3HABAHUIO OPraHUUECKUX BEIIECTB: MIHIIEPUHA, YKCYCHOMN

KHCJIOTBI, HETIPEAETbHBIX )KMPOB, IIIFOKO3bI, KpaxMaia, OEJIKOB — B COCTaBE MUIIEBBIX

MIPOJIYKTOB U KOCMETHYECKHUX CPE/ICTB;

BJIAJIETh MPaBUJIAMU U TpUEMaMu 0€30MacHOM paboThl ¢ XUMHUYECKUMH BELIECTBAMU U

nabopaTopHBIM 000PYI0BaHUEM;

YCTaHaBIIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIINN U CMEIIEHHUS] XUMUYECKOTO

PaBHOBECHS OT PA3IUYHBIX (PAKTOPOB C LIETBIO OTPEIETICHHS ONITUMAIbHBIX YCIOBUN

MIPOTEKAHUSI XUMHUYECKHUX ITPOLIECCOB;

MIPUBOJUTH IPUMEPHI THIPOJIA3A COJIEH B TOBCETHEBHOM KU3HU YEIOBEKA;

MIPUBOJUTH IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B IPUPOJE,

MIPOU3BOJICTBEHHBIX MPOLECCAX U JKU3HEACITEIBHOCTH OPTAHU3MOB;

MPUBOJIUTH IPUMEPHl XMMHUECKUX PeaKluii, pACKPhIBAIONINX OOIINE XUMUYECKHE

CBOMCTBA MPOCTHIX BELIECTB — METAJNIOB U HEMETAJIIOB;

MIPOBOJUTH PACUYEThl HA HAX0XKACHHUE MOJIEKYIIIPHOI (OPMYIIBI YIIIEBOIOPOAA 10

MPOAYKTaM CTOPAHMS U TIO €r0 OTHOCUTENIBHOM IIJIOTHOCTU U MAaCCOBBIM J0JISIM DJIEMEHTOB,

BXOJSIINX B €r0 COCTAB;

BIIAJIETh MpaBUIaMU 0€30TIaCHOTO OOpallleHus C €IKUMH, TOPIOYMMHU U TOKCUYHBIMU

BEIIECTBAMU, CPEACTBAMH OBITOBOM XUMUMU;

OCYILIECTBIISATh MOMCK XUMUYECKON HH(OPMALIMU IO HA3BaHUAM, UICHTHU(PHUKATOPAM,

CTPYKTYpPHBIM (pOpMYJIaM BEIIECTB;

KPUTHYECKH OIEHUBATh U MHTEPIPETUPOBATH XUMUUYECKYIO HH(POPMAIIHIO,

coJIeprKallyrocs B COOOIIEHHUIX CPEJICTB MaccoBoi nHpopManuu, pecypcax MurtepHera,

Hay4HO-TIONYJISIPHBIX CTAThAX C TOUKHU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B

LEJSIX BBISIBJICHHS OIIMOOYHBIX CYXACHUN U (popMUpOBaHUS COOCTBEHHON TO3UIINH;

MIPEJICTaBIATh MYTH PElIeHHs TI00abHBIX MTPOOJIeM, CTOSIIUX Mepe]] YeTOBEYECTBOM:

9KOJIOTHUECKUX, SHEPTeTUUECKHX, CBIPhEBBIX,  POJIb XUMHUHU B PEIICHUHU ITUX MPOOIEM.
BeinyckHUK Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTb HAYYUTHCSL:

®  WUIIOCTPUPOBATh HA MPHUMEPAX CTAHOBIIEHUE M SBOJIOLMIO OPraHUYECKOW XMMHH KaK
HayK{ Ha pa3iIMYHBIX UCTOPUUECKHUX ITaNax €€ pa3BUTHUS,

"  JCINOJIb30BaTh METOJIbl HAYYHOTO IO3HAHMS MpPU BBHINOJHEHUH NPOEKTOB M y4yeOHO-
UCCIIEIOBATENIbCKUX ~ 3a7ay [0 HW3YYEHHMIO CBOMCTB, CIOCOOOB TMOJy4eHHS U
pacrno3HaBaHUs OPraHUYECKUX BEILECTB;

* OOBSACHATH NPUPOAY M CIOCOOBI 00pa30BaHMsI XMMHUYECKON CBS3U: KOBAJIEHTHOMN
(MonsIpHOM, HEMONSPHON), HOHHOW, METAJUIMYECKOH, BOJOPOJHOH — C IETbI0
OTIPEJENICHUS] XMMHUECKON aKTUBHOCTH BELIECTB;




®  YCTAHABJIMBaTh T'CHETHUYECKYIO CBS3b MEXKIy KIAaCCaMH OPraHUYECKHX BELIECTB IS
000CHOBaHHMS MPUHIIUITHAIEHOW BO3MOXXHOCTHU TMOJIYUYEHUSI OPTaHUYECKUX COCIUHEHUN
3aJJaHHOTO COCTAaBa U CTPOEHUS;

"  yCTaHaBIMBATh B3aMMOCBS3U MKy (hakTamMu U Teopuel, IPUIUHON U CIICJICTBUEM TIPU
aHaJIM3e MPOOJIEMHBIX CHUTYallMii U OOOCHOBAaHWU MPUHUMACMBIX PEIICHUN Ha OCHOBE
XUMHYECKUX 3HAHWH.

3. Conep:xkaHue y4eOHOT0 MpeaMeTa
10 kaace

Tema 1. Teopusi cTpoeHHs1 OpraHuvYecKux coeanHeHui (3 1)
Hayunbie Meronsl mo3HaHust B XxuMuu. McTounuku xumuueckor uHdpopmanuu. [louck

nH(popMallMd TO Ha3BaHUAM, HJEHTU(UKATOpaM, CTPYKTYpHbIM ¢opMmynaaM. MojaenupoBaHue
XUMUYECKUX MPOLECCOB W SABJICHHMM, XUMUYECKUU aHAAU3 U CUHME3 KaK METOJbl HAy4HOTO
ITO3HAHMUS.

[losiBneHne M pa3BUTHE OPraHUYECKOM XMMHH Kak Hayku. [IpenMer opraHMueckol XUMUM.
MecTo u 3HaUEHNE OPraHNYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XHAMHYECKOE CTPOCHHE KaK TMOPAJOK COEIMHEHUsS aTOMOB B MOJIEKYJE COTJIACHO HX
BAJICHTHOCTU. OCHOBHBIE TIOJIO)KEHUSI TEOPUH XUMHUYECKOTO CTPOEHUS OPTaHUYECKHX COCAMHEHUHN
A.M. byriepoBa. YriaepoaHblil CKEJIET OPraHMYEeCKOM MOJIEKYJbl. KpaTHOCTh XMMUYECKOW CBSI3H.
3aBUCHMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOEHUs MOJIeKyl. M3omepuss U M30MepHl.
[Tonsite o ¢yHkuMoHanbHOW rpynne. [IpuHIMIBI KiIacCUpUKAUNU OPraHUYECKUX COETUHEHUIL.
Cucrematnueckass MEXJIyHapoJHAas HOMEHKIAarypa M TNPUHIMIBI 00pa3oBaHUs Ha3BaHUM
OPraHN4YeCKUX COCTMHEHUH.

Hemoncmpayuu. BuneodparMeHTsl, ciaipl ¢ n300pakKeHUIMH XUMUYECKOH 1abopaTopum,
MPOBEACHUST XMMHUYECKOTO JKcriepuMeHTa. [lmaBneHue, oOyrivMBaHWE M TOPEHUE OPraHUYECKUX
BelecTB. Moienu MOJIEKyYJT MPEACTABUTENCH Pa3IMUHBIX KIIACCOB OPTraHMYECKUX COSTUHEHUN.

Jlabopamopuvte onvimer. 1. OrnpenerneHne SJIEMEHTHOTO COCTaBa OPraHUYECKUX
coequHeHui. 2. MI3rotoBieHne MOJIeiel MOJIEKYJ OpraHMYe€CKUX COSIUHEHHMIA.

Tema 2. Yri1eBo0poAbl M UX NPUPOAHBbIE HCTOYHUKH (8 4)
Ankanbel. Cmpoenue monexkyivl memana. ['OMOJOTMYECKHMUA PSAJ alKaHOB. ['OMOJIOTH.

Homenknatypa. M3omMepust yriiepogHoOro ckenera. 3aKOHOMEPHOCTH H3MEHEHMs (DU3MUYECKHX
cBoiicTB. XMMHYECKHE CBOMcTBa (Ha @pUMepe MeTaHa M 93TaHa): peakUUM 3aMeLIeHUs
(ranoreHupoBaHME), IETHAPUPOBAHUS KaK CIOCOObI TMOMyYeHHMs] Ba)KHEHIIMX COEAMHEHHH B
OpraHMuYecKkoM cuHTe3e. ['opeHne MeraHa Kak OJMH M3 OCHOBHBIX MCTOYHMKOB TeIlJla B
IPOMBIIIIEHHOCTH M ObITy. HaxokaeHue B npupoie M NpUMEHEHUE ankaHoB. [lonamue o
YUKTOATKAHAX.

Ankenbl. Cmpoenue monexkyavt smunena. I'omonornyeckuil psa ankeHoB. Homenknatypa.
N3omepus yriepoaHoro cCKeiera U IOJI0KEHU KPATHOU CBA3HM B MOJIEKYJIe. XMMUYECKUE CBOMCTBA
(Ha mpuMepe ATUJICHA): PeaKkLuH NMPUCOeANHEHHs (TaJloreHUpOBaHue, cuopuposanue, TUapaTalus,
2uodpo2anozeHuposanue) Kak crnocod noiaydeHus: (pyHKIMOHAIBHBIX MPOU3BOJAHBIX YTIEBOJOPOJIOB,
ropenus. [lonumepusanus 3TUICHa KaK OCHOBHOE HAINIPABIIEHUE €ro UCNOab30BaHus. [lonustuiieH
KaK KPYITHOTOHHa)XHBIN MPOJYKT XUMHUYECKOTO MPOU3BOACTBA. [[puMeHeHune sTuineHa.

Ankanuensl U kaydyku. [IoHsTHe 00 ankaaueHax Kak yrileBOJOpPOJax ¢ ABYMS JBOHHBIMHU
cBs3aMu. [lonmmepuzanus nuBuHUIa (Oyraguena-1,3) kak crnoco® MOITydeHHs] CHUHTETHYECKOTO
Kayuyyka. HaTypanpHbIN U CHHTETUYECKUN Kaydykd. Bynkanusanusa kaydyka. Pesuna. [Ipumenenue
Kay4yKa U PE3UHBL.



Anxunbl.  Cmpoenue  monekynvl — ayemunena. ['OMOJOTMYECKUN  psAJl  aJTKUHOB.
Homenknarypa. M3omepus yriiepoaHOro cKejera U IIOJIOKEHUS KPaTHOM CBSI3M B MOJIEKYIIE.
XuMu4eckue CBOMCTBA (Ha MpUMEpEe aleTUIIeHA): PEaKIMu MPUCOCAUMHEHHS (TrajJoreHHpOBaHUE,
2udpuposanue, TUAPATALUS, 2UOPO2AI02eHUPOBAHIe) KaK CTIOCO0 MOTYyYEeHHUs MOJIUMEPOB U JPYrUX
MIOJIE3HBIX NPOAYKTOB. ['OpeHue alneTusieHa KaKk MCTOYHUK BBICOKOTEMIIEPATYpHOIO IUIAMEHU IS
CBapKH M pe3ku MeTauloB. [IpuMenenue aneruieHa.

ApeHnbl. beH3011 Kak mpeacTaBuTeNb apOMaTUUYECKUX YIIIEBOAOPOaA0B. CmpoeHnue monekynsl
Oen3ona. XMMHYECKHE CBOMCTBA: PEaKLUU 3aMEeNIeHus (TaJOTeHUPOBAHUE) KaK CIIOCO0 MOITydeHHS
XMUMHMUYECKUX CPEJCTB 3alUThl PAaCTEHUM, NpHUCOEeIMHEHUs (THAPUPOBAaHUE) KaK JOKa3aTEeIbCTBO
HeMpeeNbHOro xapakrepa 6en3ouna. Peakuus ropenus. [Ipumenenue 6enzona.

Xumus U 3HepreTuka. [IpupoaHsle HCTOYHUKM yrieBoAOpOoaOB. [IpupoaHbBIN U NOMYTHBIN
He(TSIHOM Tra3bl, UX COCTaB U HcnoJib3oBaHue. CoctaB HEPTH U ee nepepadoTka. HegTenporyKThI.
OxkranoBoe uyucio OeH3zuHa. OxpaHa OKpyXKawIlew cpeasl mpu  HedTenepepaboTke U
TPaHCIOPTUPOBKE HEPTEIPOAYKTOB. AJIbTEPHATUBHBIE HICTOUHUKH SHEPTUH.

Jlemoncmpayuu. T'opeHne MeraHa, 3TujeHa, aneruieHa. OTHOIIEHHWE MeTaHa, JTHIICHA,
alieTusieHa W OeH30Jla K pacTBOpPY IepMaHraHara kanus U OpoMHO#l Boxe. IlonmyueHue stuneHa
peakuuei aeruapaTallMM 3TaHOJA, aleTWeHa — TUIPOIM30M KapOunaa kaibius. Pasznoxenue
KaydyKa TIpU HarpeBaHWH, WCTBITAHUE MPOJYKTOB Pa3JIOKEHUS Ha HempeaeabHOCTh. Kommekius
00pa3noB HeGTH U HEPTEMTPOTYKTOB.

Jlabopamopuvte onvimel. 3. OOHapyXeHHE HENPEACIbHBIX COCAMHEHUN B JKUJKHX
Herenpoaykrax. 4. [lomydenue u cBoiicTBa aneruieHa. 5. O3nakomiienue ¢ koyuekmnue «Hedts
U IPOAYKTHI €€ mepepaboTKI.

Tema 3. Kucsiopoacoaepskaiue opraHnudeckue coequHenusi (9 yacon)
Crmuptel. Knaccudukarusi, HOMEHKIIaTypa, W30MEpHUs CIHPTOB. MeETaHOJ W 3TaHOJI Kak

MIPEJICTAaBUTENIN TPENeNbHBIX OJHOATOMHBIX CHHPTOB. XHMHUYECKHE CBOWCTBAa (Ha mpUMeEpe
METaHOJIa W OJTaHOJA): B3aUMOJEHCTBHME C HATPUEM KaK CHOCOO YCTaHOBJIEHUS HalIU4us
TUAPOKCOTPYMIBI, PEaKIMsl C TaJOr€HOBOJOPOJAMU KaK CIOCO0 TOJYy4YeHHs PacTBOPUTENECH,
Jeruaparanusi Kak crnoco0 mojydeHusl 3TuiieHa. Peakuus TropeHHUs: CHOUPThI KakK TOIUIMBO.
[IpumeHneHne metaHoJa 1 3TaHoa. OU3KMOIOrMYEecKOe ACMCTBUE METAHOJIA U 3TAHOJIa HA OPraHu3M
YeJI0BEeKa. DTWICHIJIMKOJb U TJIMUEPUH KaK IPEICTaBUTENN MPEIEIbHbIX MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHass peakuuss Ha MHOIOATOMHBIE CHUPTBI M €€ INPUMEHEHHE [UIsl PAaclO3HaBaHUS
[JIMIEPUHA B COCTaBE€ KOCMETUYECKHX CpeAcTB. lIpakTmueckoe NpUMEHEHHE STUJICHTJIMKOJIA U
[JIMIEPUHA.

®enon. CtpoeHue MONEKYNbl (QeHona. Bzaumuoe @nusxue amomos & molexyie ¢heHona.
Xumuueckue ceoticmea: e3aumooelicmeue ¢ Hampuem, 2UOPOKCUOOM Hampus, OPOMOM.
[Ipumenenue denoa.

Anbnerunpl. Metanane (dopManbaerua) U dTaHamb (aleTanbAerua) Kak MpeICcTaBUTENN
MpelenbHBIX anbJerunoB. KadecTBeHHblE peaky Ha KapOOHWIBHYIO Tpymmy (peaxius
«cepeOpsHOTO 3epKanay, B3auMmojeiicTBue ¢ ruapokcugoM Memu (ll) U ux mpumenenue ans
oOHapy)XeHHUsI TpeAeNbHBIX albJETHJ0B B MPOMBIIUICHHBIX CTOYHBIX BOJAX. TOKCUYHOCTH
anpneruioB. [Ipumenenue popmanbaeruia u aeraibaeruia.

KapOoHOBbIE KUCTOTHI. YKCYCHAsl KHCIIOTa KaK MPEACTaBUTENh PEIEIbHBIX 0JJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWCTBAa (HA MPUMEpPE YKCYCHOW KHUCIIOTHI): PEaKIUu C
METaJUlaMi, OCHOBHBIMH OKCHJAMH, OCHOBAHUSIMM M COJIIMM KaK TOJTBEPKICHUE CXOJICTBA C
HEOPraHMYECKUMH KUCIOTaMU. Peakiius 3TepuuKauy Kak crocod MoIydeHHs CI0KHBIX d(DUPOB.
[Ipumenenne ykcycHo# KucioTsl. [IpencTaBienne o BRICIINX KapOOHOBBIX KHCIOTAX.
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Crnoxublie 3¢upsl 1 xupbl. CIoxkHBIE 3DUPHI KaK MPOAYKTHI B3aUMOJICHCTBUSI KapOOHOBBIX
KACIOT co crnupTamu. llpumeHeHue CHOXKHBIX J(QHUPOB B TNHIIEBOW U MapProMepHOM
MPOMBIIIJICHHOCTH. JKUPBI Kak CIOXKHBIC 3(PHPBI TIUIEPUHA U BBICIIUX KapOOHOBBIX KHCIIOT.
PacturenbHble M JKUBOTHBIE JKHUPBI, WX cOCTaB. Pacrio3HaBaHuWE pAaCTUTENBHBIX KUPOB Ha
OCHOBAHHUU MX HEMpeAeNbHOro xapakrepa. [Ipumenenne >xupoB. ['uapoian3 uiam OMbUICHUE KUPOB
KaK CIoco0 MPOMBIIIJICHHOTO TIOJNYYCHHsS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MbLIA Kak COJIU
BBICIIMX KapOOHOBBIX KMCIOT. MoroIue cBoiicTBa MbLIa.

Yrinesonwsl. Kitaccudukanus yrieBonoB. HaxoxaeHne yriieBojoB B mpupoie. [oko3a kak
anpaerugocnupt. bpoxkenue ritoko3sl. Caxapo3sa. [ uopoaus caxaposzwl. Kpaxman u 1e/u1o103a Kak
OMOJIOTUUECKHE TMOJUMEpPhl. XUMHYECKHE CBOMCTBA KpaxMajia | IEJUIIOJIO3bl  (TUIPOJIU3,
KaueCTBEHHAsl peakius ¢ HOJ0OM Ha KpaxMaj W €€ NMPUMEHEHHE i OOHapyKeHUs Kpaxmasa B
npojaykrax mnuraHus). IlpumeHenue wu Ouonorumdeckas poJsib  yrieBojnoB. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMeEpPE alleTaTHOTO BOJIOKHA.

Jemoncmpayuu. OxucieHue crnupta B anpaeruj. KadecTBeHHas peakuus Ha
MHoroaroMuble  cnupthl.  Komnekuus — «KameHsslidi  yrosb».  Kosuiekuwsi  IPOJYKTOB
KOKCOXHMHYECKOTO TIPOM3BOJICTBA. PacTBOpMOCTh (heHOIa B BOJIE TIPU OOBIYHOW TeMIIepaType H
npu HarpeBaHuu. KauecTBeHHble peaknnu Ha ¢eHot. Peakius «cepeOpsHOTO 3epKajay albIeruaI0B
1 TIOK03bl. OKUCICHUE allbJIETHI0B M TJIIOKO3BI B KUCIOTHI ¢ MoMombio ruapokcuaa meau (II).
KauectBennas peakius Ha kpaxmain. Komnekinus s¢upnbix macen. Kommekumsi turactMace u
n3aenui u3 HuX. Kouiekus ICKYCCTBEHHBIX BOJIOKOH W U3/CIIHI U3 HUX.

Jlavopamopnsvie onvimot. 6. CBoiicTBa 3THiOBOTO crupTa. 7. CBoMcTBa TIIMIIEPHHA. 8.
CaoiictBa popmansaeruna. 9. CroiictBa ykcycHou kucioThl. 10. CoiicTBa xupoB. 11. CpaBHEeHHE
CBOMCTB pacTBOPOB MbUIA M CTHUpaJbHOTO mnopomka. 12. CpoicrBa Tioko3wl. 13. CBolicTBa
KpaxMmalia.

IIpakTuyeckas padora Nel. [TonydyeHne yKCyCHOM KUCIOTBI U U3YYEHHE €€ CBOMCTB.

Tema 4. A3oTcoaep:xainiue opranndeckue coeguHenus (9 )

AmuHbpl. MeTWiIaMHUH Kak MpeACTaBUTENb alu(paTUYecKuX aMHHOB W aHMIUH — Kak
apomatndeckux. OCHOBHOCTh aMHUHOB B CPAaBHEHHH C OCHOBHBIMHM CBOMCTBaAaMHM aMMUaka. AHWINH
M €ro CBOMCTBA (B3aUMOJCHCTBUE C COJISTHOM KUCIOTOM W OpoMHOMW BOJo#). [lomydyenue anwminHa
no peakiuu 3unuHa H.H. [Ipumenenue anunmna.

AmuHOKUCIOTEL M Oenku. CocTaB M HOMEHKJIATypa. AMHUHOKHUCIOTH Kak amM(poTepHbIe
opranuyeckue coeauHenus. IlenTtuaHas cBs3p. buosormyeckoe 3HaY€HUE O-aMHUHOKHCIIOT.
Ob6nacTu mMpUMEHEHHs] aMHHOKHUCIIOT. benku kak mpupoaasie 6uononumepsl. CocTaB U CTpOEHUE
0enkoB. XMMHYECKHE CBOMCTBA OENKOB: THAPONH3, AeHarypauus. OOHapyxkeHue OeNKOB IMpU
MOMOIIM Ka4yeCTBEHHbIX (LBETHBIX) peaknuil. IlpeBpamienus OeNKOB MHIIK B OpraHu3Me.
buonorunueckue GpyHKIM OEIKOB.

Hykneunoevie kucnomul. HykienHOBbIE KHCIOTBl Kak MOJUHYKIEOTUbl. CTpoeHue
Hykieotyaa. PHK u JIHK B cpaBHeHun. VX ponb B XpaHEHMM M Iiepefade HacleIACTBEHHOU
uHpOpMalnu.

Nnentuduxanuss opraHMYecKUX COCAMHEHUN. [eHemuueckas c8513b Medncoy Kiaccamu
opaanuyeckux coeounenui. TUIIBI XUMUYECKUX PEaKkIMii B OpraHnYecKON XUMHH.

Pewenue 3a0au no opeanuueckou xumuu. PemieHue 3amad Ha BBIBOJI  (DOPMYIIBI
OPraHMYECKUX BEIIECTB 10 MPOAYKTaM CrOpPaHus U MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

Jemoncmpayuu. B3auMoJeiCcTBUE aMMHaKa M aHWJIMHA C COJISIHOM KHMCIIOTOM. Peakums
aHwiMHa ¢ OpomHO# Bomoi. JlokazarenbcTBa HanMUuusl (QPYHKIMOHAIBHBIX TPYII B PacTBOpax
aMUHOKHCIIOT. PacTBopenre u ocaxaenue O0enkoB. L[BeTHbie peakmuu OenkoB. ['opeHre NTUYbETo
nepa u mepctsHod HUTKA. Mogens Mmonekynsl JHK. Ilepexonsl: staHon — 3TuieH —
STHJICHTJIUKOJb — TUIeHTTMKoIAT Meau (I1); aTanon — sTaHane — 3TaHOBas KUCIIOTA.
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JlaGopaTopHble onbIThl. 14. CBoiicTBa OENKOB.
IIpakTnueckas padora Ne2. PenieHue 3KCIEpHMEHTANbHBIX 3aJad Ha pacro3HaBaHUE
OPraHUYECKUX BEIIECTB.

Tema 5. XuMus u ku3Hb (5 4)

Ilnacmmaccor u 6onoxna. TlonuMepusanus U MOJMKOHACHCAIMS KaK CIIOCOOBI MOTyYEHUS
CUHTCTHYCCKUX BBICOKOMOJICKYIISIPHBIX COC/IMHCHUH. [oryuenue HCKYCCTBCHHBIX
BBICOKOMOJICKYJISIPHBIX ~ COCTUHCHUH XHMHYECKOH MOIU(PHUKAIUEH NPUPOJHBIX TOJUMEPOB.
CtpoeHnue noJMMepoB: JUHEHHOE, MPOCTPAHCTBEHHOE, CETYATOE.

[Tonsarue o mnactmaccax. TepMomnIacTUUYHBIE U TEPMOPEAKTUBHBIE MOJUMEPbI. OTAeIbHbIC
MIPEJICTABUTEIM CHUHTCTHYECKUX W MCKYCCTBEHHBIX IMOJMMEPOB: (PCHOIPOPMAIBICTHIHBIC CMOJIBI,
MTOJIMBUHUJIXIIOPUT, T€(DIIOH, LEUTYIIOU/T.

[TonsiTHE O XWMHYECKHMX BOJOKHAaX. HaTrypaibHblEe, CHHTETHYECKHE W WCKYCCTBEHHBIC
BoJiokHa. Kraccudukamuss W OTHEIbHBIE TMPEACTABUTENNM XHMHUYECKHX BOJIOKOH: alleTaTHOE
(TpuaneTaTHbIN MIETK).

Xumus u 370poBbe. JlekapcTBa, (hepMEeHTHI, BUTAMUHBI, TOPMOHEI. [Ipo0iieMbl, CBs3aHHBIC

C NMPUMEHEHWEM JICKApCTBEHHBIX TMpenaparoB. BpemHble NMPUBBIUKA U (PAKTOPHI, pa3pylIaroniue
3I0pOBbe (KypeHHE, YHNOTpeOJieHHue aJIKkoroJis, HapkoMaHus). PamwonanbHOe nuTanue. [lTuujesvle
0obasku. OCHO8bl NUWEBOL XUMUU.

Jemoncmpayuu. Konnekuus mjiacTMacc, CUHTETHYECKMX BOJIOKOH M M3ACTUN U3 HHX.
Paznoxxenne mepokcuia BOJOpOJAa C  IMOMOUIBIO MPHUPOJHBIX OOBEKTOB, COJEPKALIUX
Karanaszy(ceipoe Msco, ceipoit kaprodens). Komrekmus CMC, coaepkamux sH3UMBI. VcnbiTanue
cpenst CMC unnukatopHoit Oymaroi. Kosutekiusi BATaMUHHBIX TIpenapaToB. VcmbITaHUE Cpesbl
pacTBopa aCKOPOMHOBOW KHCJIOTHI MHAMKATOpHOW Oymaroil. McmpiTaHme anmTeyHOro mperapara
WHCYJIMHA Ha OeJIOK.

Jlabopamopuwvie onvimot. 15. 3HaKOMCTBO ¢ 00pa3IamMu IJIaCTMAcC, BOJIOKOH U KaydyKOB.

Pe3zeps (1 4)

11 kaace
Tema 1. [lepuoauyeckuii 3aK0H U cTpoeHHre aToma (3 4)

CoBpeMeHHass MOJIEiIb CTPOEHUA aroMa. SIpo aTtoma: MPOTOHBI U HEHUTPOHBI. M30TOMBI.
DNeKTPOHBL. JJEeKTpoHHas 000JI0uKa. ODHEpreTHdeckuid ypoBeHb. OpOutanu. ODIeKTpoHHAs
KoH(purypanusi aroma. Pacnpenenenue 3MeKTPOHOB MO PHEPTETUYECKUM YPOBHSIM M OPOUTAIISIM.
OcHogHoe u 8030yxicoeHHble cocmosinus amomos. Kiaccudukanus XuMU4ecKuX 3JIeMEHTOB (S-, -,
d-anemenTbi). OCOOCHHOCTH CTPOCHUS SHEPTETHUCSCKUX YPOBHEH aTOMOB (-3J1EMEHTOB.

Ilepuomnueckas cucrema xumuueckux snemMeHToB J[.M. MenneneeBa. I[lepnomnueckas
cuctema JI.1. MenaeneeBa kak rpaduueckoe otoopakenue Ilepuoauueckoro 3akona. Paznmuunbie
BapuaHThI [lepnoandyeckoil CUCTEMBI.

Otkpeituie JI. M. MenneneeBsiM Ilepuoanueckoro 3akoHa. Ilepuoanueckuii 3akoH B
dopmynuposke J[.M.MenneneeBa. CoBpemennas ¢opmynupoBka Ilepuoanyeckoro 3akoHa.
O®usnueckut cmeica Ilepuognueckoro 3akona JI.M. MennaeneeBa. IIpuunHbl 1 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB 2JIEMEHTOB U UX COCIMHEHUH T10 NIEPUOJAM U TPYIIIAM.

Jemoncrpanuu. Paznuunsie popmsl [leproanueckoit cucremsl .. Menneneena.

Tema 2. Ctpoenne BemectBa (10 u)
DNEeKTpOHHAas MpUPOJAa XUMHYECKOM  CBS3U.  DJNEKTPOOTPULATENbHOCTh.  BuIbI
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XUMHMUYECKON CBs3M (KOBaJE€HTHAas, HWOHHAsA, MeETaJUIMYecKas, BOJOpOJHAas) M MEXaHU3MBI €€
oOpazoBanus. IlonsTHe O KoBajeHTHOW cBs3M. KoBaneHTHas MOJSpHAs W HENOJSpHAS CBS3U.
HNonnas xumuueckas cBsi3b. KaTHOHBI M aHMOHBI. MeTaiuinuecKas XuMUYECKas! CBS3b.

ArperatHble cOocTOsIHUS BellecTBa. 1'a3bl. 3akoH ABoraapo s ra3oB. MoJsipHblil 00beM
ra3000pa3HbIX BemecTs (Tipu H.y.). Kugkoctn. MuHepaabHbIC BOJIBIL.

Bonoponnas cBsizb kKak 0coOBbIH citydail MEKMOJIEKYIISIPHOTO B3auMOJIeHCTBUSA. MeXaHu3m
ee 00pa3oBaHMA U BIMSHUE HAa CBOICTBA BEIIECTB. BHYMpuUMONEKyIAPHASL 6000POOHAS CB53b U ee
buon02uecKas pono.

Kpucmannuueckue u amopguvie sewyecmsea. Tunbl KpUCTAUTMYECKUX PEHIETOK (aTOMHAS,
MOJIEKYJIsSIpHAsi, MOHHAsI, METaJUIMYecKas). 3asucumocms uauueckux ceoLcme geujecmea om muna
Kpucmaiiudecxkou pewemxu. [IpudrHBI MHOTOOOpa3us BEIIECTB.

Uucrele BemiecTBa U cMecH. 'OMOTreHHbIe U reTeporeHHble cMecu. MaccoBas u oObeMHast
JIOJTM KOMIIOHEHTOB B cMecu. MaccoBas 1oi1s npumeceil. PactBopel. Hcmunnsie pacmeopul.

Hucnepcusle cucreMbl. Krnaccuduxanus aucnepcHsix cucteM. [lowsamue o xoanoudax
(301U, cenu).

JdemoncTpanun. Mojens KpHUCTaUIMYECKOM pemeTku xjopuaa HaTpus. OOpasibl
MHHEPAJIOB C NOHHOM KPHUCTAJUIMYECKON PEHIETKOM: KaJablUTa, raauTa. MoJenn KpucTauIM4ecKuX
PEIIETOK «CyXOro Jbaay (WM hoja), anMasa, rpadura (Miau kBapia). Mojiens MOJIIpHOTO 00bema
ra3oB. TpH arperaTHbIX COCTOSIHUSI BOJbL. OOpasyvl pasiuyHulX OUCNEPCHBIX CUCTNEM: dMYIbCUL,
cycneH3utl, aposonei, 2enetl U 3071el.

JlaGopaTropublie onbIThl. 1. OnpeneneHrne CBOMCTB HEKOTOPHIX BEHIECTB HA OCHOBE THUIIA
KPUCTAJUTMYECKOU pereTku. 2.2KeCTKOCTh BOJIbI. Y CTpaHEHHE KECTKOCTH BOBI. 3. O3HAKOMIICHHE
C MUHEpaJIbHBIMU BoaMHU. 4. O3HaKOMJICHHE C JUCTIEPCHBIMU CUCTEMaMHU.

IIpakTuyeckass padora Ne 1. Ilomydyenme, coOupaHue © paclo3HaBaHWE Ta30B.

Tema 3. Xumuueckue peakuuu( 19 4)

Xumuyeckue peakuuu. Knaccupukanus XMMHUECKUX PeaKIUid 10 pa3IMyHbIM MPU3HAKAM.
Peakuuu coenvuenus, pa3nokeHus, 3aMelieHust 1 oOMeHa. ['oMOreHHbIe U TeTepOreHHbIE PEaKIIUH.

TennoBoit 3(p(EeKT XUMHUYECKMX peakiuid. OK30- H SHIOTCPMUUYECKHE PEaKIIUH.
Tepmoxumuueckue ypaBHeHHUs. PacueT KojandecTBa TEIUIOTHI IO TEPMOXMMHUYECKUM YPaBHEHHUSM.
Pacuets! TemoBoro 3 dexra peakuu.

CKOpOCTh peakIiH, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (aKTOPOB: MPUPOJBI PEAruPyHOIINX
BEIIECTB, KOHIEHTPALMU pEarupyromux BeUIeCTB, TEMIEpPaTyphl, IUIOMATN PEaKIMOHHON
MOBEPXHOCTH, HAIMYUsl Karanu3aTopa. Ponp KaTanu3aTopoB B NPUPOJIE U IPOMBILIICHHOM
MIPOU3BO/ICTBE.

Ob6patumoctsb peakiuil. ObpaTuMble U HEOOpaTUMBbIE peakuu. XUMHUYECKOE PaBHOBECUE
U €r0 CMEICHUE MO/ ICHCTBUEM Pa3NUYHbIX (PaKTOPOB (KOHIIEHTPALUS PEareHTOB WK MPOAYKTOB
peaxiuu, AaBleHUe, TeMIepaTypa) I CO3/IaHUsl ONTUMATBHBIX YCIOBHM MPOTEKAHUSI XUMUYECKUX
MIPOLIECCOB.

Teopust >MEKTPOTUTHYECKON AMCCOIUAIMU. DIEKTPOIUTHI M HEINEKTPOIHUTHL. CTemneHb
ANEKTpONUTHYECKON  mucconmanuu. CuibHble W cia0ble  DIIEKTPOJIUTHL. Y paBHEHUSA
ANEKTPOJIUTUYECKON Jucconmanuu. Peakmuu B pacTBopax snekTpoiuToB. pH pacTBopa Kak
MOKa3aTesb KUCIOTHOCTH CPEIBL.

Kucnotsl. O0mmue cBOHCTBa HEOPraHMYECKUX M OPraHUYEeCKUX KHUCHOT. Cneyugpuueckue
C60UCMBA A30MHOU, KOHYEHMPUPOBAHHOU cepHou U Mypasbunot kuciom. (OCHOBaHMS, HX
KJaccuukaus 1 ooue cBoicTBa.

Comn, wux xnaccudukamuss u 0o0IIME CBOMCTBA. DIEKTPOXUMUYECKUHA Pl HAMPSIKEHUI
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METAJUUIOB M €T0 MCIOJIb30BaHUE JIJIsl XapaKTEPUCTUKU BOCCTAHOBUTEIbHBIX CBOMCTB METAJIJIOB.

I'uapomus coneil. 3HaueHne TUAPOIH3a B OMOJIOTHIECKUX OOMEHHBIX MPOLIECCAX.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIIHUH. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu B TPUPOJAE, MPOU3BOJCTBEHHBIX MPOIECCAX U JKUZHEACATEIbHOCTH OpPraHU3MOB.
OKHCIIUTENTFHO-BOCCTAHOBUTENIBHBIE CBOWCTBA MPOCTBIX BEIIECTB — METAJIOB TJIABHBIX W
noOOYHBIX MOArpynn (Meab, JKEIe30) W HEMETAUIOB: BOJOPOJA, KHUCIOPOJa, TaJloTeHOB, CEpHI,
azota, (ocdopa, yriepoga, kpemHus. Kopposuss MeTaisioB: BHIBI KOPPO3UH, CIIOCOOBI 3alUTHI
METAJJIOB OT KOPPO3HH.

DNEeKTPOIN3 PAaCTBOPOB U PACIUIABOB. /[pumenenue 21eKkmpoausa 6 npoMuliUIeHHOCMU.

Pemenne 3amau mo XMMHYECKUM YypaBHEHUsM. Pacuer Mmacchl (0oObeMa, KOJIMYECTBA
BEIIECTBA) NMPOJIYKTOB PEaKLMH, €CJIU OJJHO U3 BELECTB JAHO B U30BITKE.

Xumusi B TIOBCEIHEBHOM XW3HH. Motolue u yucTsme cpenactsa. Cpeocmea 6opvowl ¢
ObIMOBLIMU HACEKOMBIMU: penesiienmsl, uncekmuyuosl. CpecTBa JUYHON TMTHEHBl U KOCMETHKH.
[IpaBuna Ge3omacHoil pabOTHl ¢ €AKMMH, TOPIOYMMH M TOKCUYHBIMU BEILIECTBAMH, CPEICTBAMU
OBITOBOM XMMUHU.

XUMHST M CEIIbCKOE XO03AWCTBO. MuHepaslbHbIE M OpraHudeckue ymnoopenus. Cpenctsa
3aIlMUTHI PACTEHUH.

Xumusa B ctpoutensctBe. llement. beron. Iloabop onTuManbHBIX CTPOUTENBHBIX
MaTepuasIoB B IPAKTUUECKOHN JCSITEIHPHOCTH YEIOBEKA.

XUMHS ¥ DKOJIOTHSI. XUMHUECKOE 3arps3HEHUE OKPYXKAIOMIEH CPeabl U €r0 MOCIIEICTBHUS.
Oxpana ruapocdepsl, TouBbl, aTMOC(epbl, GIOPHI U PayHbI OT XUMHUYECKOTO 3arps3HCHHUS.

JeMoHcTpanuu. OK30T€pMHUYECKME M SHIOTEPMHYECKHE XHMHYECKHE  PEaKIIHH.
3aBUCUMOCTh CKOPOCTH PEaKIMU OT MPUPOJBI BEIIECTB Ha MPUMEpPE B3aUMOJEHUCTBUS PacTBOPOB
Pa3IMYHBIX KUCIOT OJMHAKOBOI KOHIIEHTPAIIMH C OJIMHAKOBBIMH KyCOUYKaMu (IpaHyjaMH) IIUHKA U
OJINHAaKOBBIX KYCOYKOB pa3HbIX META/JIOB (MarHusi, I[MHKa, >KeJe3a) C PacTBOPOM COJISTHOM
KHUCTIOTHI. Pa3zjoxeHue mnepokcuaa BOAOPOJa C IMOMOIIBI0 HEOPraHMYECKUX KaTaau3aTopoB U
MIPUPOJIHBIX 0OBEKTOB, COAEpXKAIIUX Karana3y (celpoe Msaco, kapTtodens). McnbiTanue pacTBopoB
AJIEKTPOJIUTOB U HEIIEKTPOJIMTOB Ha MpeaMeT auccounanuu. [Ipumeps! peakiuii HOHHOrO oOMeHa,
UIYHIUX ¢ 00pa30BaHUEM OCaJIKa, ra3a WM BOJbl. XMMUYECKHE CBOWCTBA KHCIIOT: B3aUMOJICHCTBUE
C MeTaJulaMH, OCHOBHBIMU U aM(OTEPHBIMU OKCHUIAMH, OCHOBAHUSMHU, COJSIMU. XHUMUYECKUE
CBOJCTBA ILIEJI0OYEH: peakiys HelTpaau3aiy, B3auMOAeCTBUE ¢ KUCIOTHBIMU OKCHAAMHU, COJISIMU.
Pa3noxeHne HepacTBOPUMBIX B BOJIE€ OCHOBAHUN IMPHU HArpeBaHUU. XMMHUYECKHE CBOWMCTBA COJICH:
B3aUMO/ICHCTBUE C METa/llaMHu, KUCJIOTaMH, IIeJIoYaMu, C JAPYrMMH coisiMH. ['uaponu3 xapOuaa
kanpius. M3yuenwe pH pactBopoB ruaponusyrommxcsi coiieil. [lpocreiiime oKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIC DPEAKIMH: B3aUMOJICHCTBHE ILIMHKA C COJITHOM KHCIOTOM M Kene3a ¢
cynsparom meau (11) .Monmens anekrponusepa.

JlabopaTopHble onbIThl. 5. [lonydyeHne KUCIOpoaa paznoKeHHEM MEPOKCHIa BOJAOPOJa C
nomoInpio okcuaa mapranna (I1V) u kamanaszer colpoco kapmogpensn. 6. Peakuus 3aMeleHuss Meau
xesne3oM B pactBope cynbdara meau (1) 7. INoayuenue Bogopoaa B3aMMOICHCTBHEM KHUCIIOTHI C
uHKOM. 8. O3HaKOMIIEHHE C KOJIIeKIuel MeTauioB. 9. O3HaKOMIIEHHE ¢ KOJIIEKIIMEH HEMETAIIOB.
10. O3nakomienue ¢ koyekiuei kuciot. 11. TlonydeHue u cBoiiCcTBa HEPACTBOPUMBIX OCHOBAaHUH.
12. OszHakomieHue ¢ KoJUleKIueidl ocHoBauuil. 13. O3HakOMJIEHHE C KOJUIEKIIMEH MHHEpayoB,
conepkanux conu. 14. VcnpiTaHHe pacTBOPOB KUCIOT, OCHOBaHHWM W cojel mHAuKaTopamu. 15.
Paznuunsie cyuau runponusa coneit. 16. ['uaponu3 XJIopuaoB U alleTaToB MIETOYHBIX METAIIIOB.

IIpakTnyeckass padora Ne 2. KadecTBeHHbIE peakIMM Ha HEOPTaHUYECKUE BEIECTBA U
HOHBL.

4. TeMmaTH4ecKoe MJIAHUPOBAHME YU4eOHOr0 npeaMeTa «XUuMHS».
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10 kaace

ypOKO

Tema.Conepxxanue ypoka

npuMeHaHus

Tema 1. Teopusi cTpoeHus1 OpraHuveckux coexrueHuii (3 1)

HNuctpykTax nmo TexHuke 0€30MacHOCTH Ha YPOKAX XUMHH.
Hayunbie MeToipl moO3HaHUA B XUMUU. ICTOYHUKY XUMUYECKOIN
nHpopmanuu. [TosiBieHre U pa3BUTHE OPraHUYECKONH XUMUHU KaK
Hayku. [IpeameT opraHn4ecKoi XUMUH.

OCHOBHBIE ~ TIOJIOKEHHUSI  TEOPUHM  XMMHMUYECKOIO  CTPOEHUS
opranuueckux coenuHeHuii A.M. byrtnepoa. W3zomepus u
HU30MEPBL.

3a4€CT

[Tonsatne 0 (GyHKIMOHAIBHOU rpyIIIE. [TpuHIHATIBL
KJIacCU(UKAlMU OpraHMYecKux coeAuHeHui. CucremaTuyeckas
MEXAyHapoJHas HOMEHKJIaTypa M HNPUHLUMIBI 0O0pa3oBaHUs
Ha3BaHWH OPraHUYECKUX COECIMHEHHM.

Tema 2. Yri1eBo10poAbl U UX NPUPOIHBbIE HCTOYHUKH (8 )

AJKaHBI: TOMOJIOTHYECKUH psAJl, HOMEHKIIATypa, U30Mepus,
XAMHUYECKHE CBOWCTBA (Ha MpUMEpe METaHa M ATaHa),
HAaxO0’KJICHHE B NIPUPOJIE U TPUMEHEHUE.

AJKEHBI: TOMOJIOTUYECKHUH psAJl, HOMEHKJIATypa, U30Mepus,
XUMHUYECKHEe CBOMCTBA (Ha mpumepe stuiieHa). [ [pumenenne
ATHJICHA.

AnkaaueHsl U Kaydyykd. HaTypaibHBIN U CHHTETHYECKUIA
kayuyku. [IpumeHeHne kaydyka U pe3uHbI.

AJNKUHBI: TOMOJIOTUYECKUN P, HOMEHKIATypa, H30Mepus,
XHMHYECKHEe CBOMCTBA (Ha mpuMepe anetuieHa). [Ipumencaue
aleTUIeHa.

ApeHBI. benzon xak MMpEACTAaBUTECIIb ApOMAaTHYCCKHUX
YIJeBoOA0POa0B. XuMmudaeckue CBOfICTBa, IIPUMECHCHUEC OeH30a.

Xumus u 3Hepretruka. [IpupoaHbie HCTOUHUKH YTIEBOJAOPOIOB.
Oxpana okpy>Karoliei cpepl pu HedrenepepadoTke u
TPAHCIIOPTUPOBKE HEPTETPOTYKTOB.

10

O06o01IeHre U cUcTeMaTU3alKs 3HAHUK TI0 TeMe «YTIJIEBO0POIbI
Y UX TPUPOTHBIC HCTOYHHKI)Y

11

KontposbHas padora Nel (tect) o teMe «YTJI€eBOJAOPOIbI U X
MIPUPOIHBIE UCTOYHUKID)

IPOMEXY
TOYHBIN
KOHTPOJIb

Tema 3. Kuciiopoacoaep:kamme opraHu4eckue coelMHeHus
(9 1)

12

CHI/IpTHZ KJ'IaCCI/I(I)I/IKaL[I/IH, HOMCHKIJIaTypa, U30MEpUs. MetaHoa u
3TaHOJI KaK IPEJACTABUTCIIN NPEACIbHBIX O JTHOATOMHBIX CIIUPTOB:
XUMHWYCCKHEC CBOﬁCTBa, IMPUMCHCHHUC, (I)I/ISI/IOJ'IOFI/I‘IGCKOG JIeNCTBHE
Ha OpraHu3M 4YCJIOBCKA. OTUIICHITINKOJIb U TJIMICPHUH KaK
NpEACTAaBUTCIIN MMPEACITIbHBIX MHOT'OAaTOMHBIX CIIUPTOB.

13

deHo: CTPOCHUC MOJICKYJIbI, XUMHUYCCKUC CBOﬁCTBa,
NPUMCHCHUC.
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14

Anpaerunpl. Metanans (hopMalibeTua) 1 STaHajb
(aueranpaeruy) Kak NpeACTaBUTENN IPEAEIIbHBIX allbJIEIHI0B:
KaueCTBEHHbBIE PEAKIUH, [IPUMEHEHHE.

15

KapOoHOBbIe KHCIOTHI. YKCYCHAs! KHCIIOTA KaK MPEJCTaBUTEIb
IIpe/IebHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCJIOT: XMMHUECKHE
CBOICTBa, NpuMeHeHue. [IpeacraBienre o BHICIINX KapOOHOBBIX
KHUCJIOTaX.

16

IIpakTuyeckass padora Nel mo rteme «llosyuenune ykcycHOU
KHMCJIOTBI U U3yYEHUE €€ CBOKUCTB»

IIPAKTHYEC
Kast paboTa

17

CnosxHble 3¢upbl Kak MPOIYKTHl B3aUMOJEHCTBUS KapOOHOBBIX
KHUCIIOT co cnupTaMu. [IpumeHeHne CloXHbBIX 3PUPOB B MHUIIEBON
1 nap@roMepHOIl TPOMBIIIIEHHOCTH.

18

XKupsl kak crnokHble 3(pUpPHI TIULEPUHA U BBICIIUX KapOOHOBBIX
KHMCJIOT. PacTUTENbHBIE U )KUBOTHBIE JKUPBI, X COCTAB.
[IpuMeHeHue Kupos.

19

VYrneBopl: KiaccCUPUKAIUS, HAX0KIEHUE YTIIEBOI0B B IIPUPO/IE.
I'mroko3a kak anpaerugocnupt. bpoxkenue riroko3sl. Caxaposa.

20

Kpaxman u niemtono3a kak OMOJIOTUYECKHUE TTOJTUMEPHI.
XHUMHUYECKUE CBOMCTBA KpaxMalia U HeJuTrono3bl. [Ipumenenne u
OuoJIoTHYeCcKasi poJIb YIJIEBOJIOB.

TECT

Tema 4. A3orconep:xaniue opranndeckue coeguHenus (9 v)

21

AmuHbl. MeTunamMuH Kak NpeJcTaBUTENb alu(paTHYECKUX aMHUHOB
U aHWINH — KaK apoOMaTU4YecKuX. AHWIMH: CBOMCTBA, MOJIYy4YEeHHE,
MIPUMEHEHHE.

22

AMUHOKHUCIOTBl Kak aM(OTepHble OpraHUYECKUe COCTUHEHHUS.
[lentuanas cBs3p. buonorumueckoe 3HaYeHHE 0-aMUHOKHUCIIOT.
OO65acTi MpUMEHEHUs] aMUHOKHCIIOT.

23

Benku xak mpupoaHbIe OHOMIOJIMMEPHI: COCTaB M CTPOCHHE,
XHUMUYECKHE CBOMCTBA, KAYECTBCHHBIC PEAaKIINU. brooruueckue
(dbyHKIMH OEITKOB.

24

Hykneunosbie kuciotsl kak nosunykieotuasl. PHK u JJHK B
cpaBHeHHMU. VX posib B XpaHEHHM U Iepellaye HacJIeICTBEHHOM
nH(pOpMaITnH.

25

WNnentuduxaiys opraHuyecKux coeAMHeHUN. TUIbI XUMUYECKUX
peakiui B OpraHuueCKOr XUMUH.

26

Pemenue 3amau Ha BBIBOJ Q)OpMYHH OPraHNUYCCKHUX BCHICCTB IIO
IIPOAYKTAM CropaHus 1 MaCCOBBIM TOJISIM 3JICMCHTOB.

27

IIpaktuueckass  padora Ne2 1o  Teme  «Pemenue
OKCIEPUMEHTAJIBHBIX 3a/ad Ha paclo3HaBaHUE OPraHMYECKHUX
BEIIECTB»

IpaKkTuyec
Kas pabora

28

O06o0menne U cuctemMaTuzanus 3HaHu 1o Teme «Kucmopon- u
a30TCOAEpKaIIUE OPraHUUYECKUE COCTUHEHUS

29

Kontposabnas paGora Ne2 1o Tteme «Kucimopon- wu
a30TCOJIEpIKAIINE OPraHUUECKNE COCITUHEHUS

MIPOMEKYTOY
HBIN
KOHTPOJIb

Tema 5. Xumus u xu3ub (5 4)

30

IInacTMacchl ¥ BOJIOKHA
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31

1 Xumusi u 3p0poBbe. JlekapctBa. IlpoOnembl, cBsi3aHHBIE C
IIPUMEHEHUEM JIEKapCTBEHHBIX IpenapaToB. BpenHble NpuBBIUKU
1 (aKkTOpBl, pa3pylIaAloNIUue 370pOBbE (KypeHHE, YIoTpeOiIcHHe
QJIKOT0JIsl, HAPKOMaHUs).

32

1 Buramunrsl. ParimonansHOe nUTaHue.

33

DepMEHTBI

34

1 I'opmoHnEI

Hrorosoe TectupoBanue (1)

35

1 HToroBelii Tect

11 kiace

Ne ypoka B
TeMe

Tema.ConepxxaHue ypoka

InmpuMecHYaHusAa

Tema 1. Ilepuoanueckuii 3aK0H M CTpoeHHe aToma (3 )

HNHcTpyKTaX 10 TEXHUKE 0€30MMaCHOCTH HA YPOKAX XUMHUH.
CoBpeMeHHast MOJIeTb CTPOEHHUs atoma. Spo aroma.
DneKTpoHHass 000JI0YKa.

DIJIEKTpOHHAS KOH(pUrypamms aToMma. Knaccudukanus
XUMHUYECKHUX 3JIEMEHTOB (S-, P-, 0-271eMEeHTHI).

[lepmognueckass cucrema XUMHYeCKMX 3i1eMeHToB .M.
MenneneeBa. ®uznueckuii cmbica [lepuoanueckoro 3akona J[. 1.
Meunneneena.

TECT

Tema 2. Ctpoenne Bemecra (10 u)

DJIEKTPOHHAS MPUPOJIA XUMUYECKOH CBSI3U.
DIIEKTPOOTPUIIATEILHOCTh. BUIbI XUMUYECKOU CBS3U
(koBasIeHTHAs, MOHHAS, METAUTHYECKAs, BOJIOPOHAS) U
MEXaHU3MBI €€ 00pa30BaHUSI.

[Tonsitue o koBanieHTHOM cBsi3u. KoBasieHTHAs noJIsipHAs U
HETOJISIPHAS CBSI3H.

HNonnas xumudeckas cBsI3b. KaTHOHBI M1 aHHOHBI.
Merannndyeckass XMMHYECKas CBS3b.

TECT

ArperaTHble coCcTOsIHUS BeecTBa. ['a3pl. JKuakoctu.
Bonoponas cBs3b. 1/0 3. O3HaKOMIICHHE ¢ MUHEPAIbHBIMHU
BOJIAMH.

/o

Tuns KPUCTAIUTMYECKUX pelIeToK (aromHas,
MOJIEKYJIIpHasi, MOHHAas, MeTaimudeckas). j/o 1. Onpenenenue
CBOMCTB HEKOTOPBIX BEIIECTB HA OCHOBE TUIA KPUCTAJUIMYECKOM
PELIETKU. BOJBI.

/o

YucTele BemecTsa 1 cMecu. MaccoBas 1 o0BbeMHas J0JIN
KOMIIOHCHTOB B CMCCH. PaCTBopH. 1/o 2.2KecTkocThb BOJBI.
yCTpaHeHI/Ie KECTKOCTHU

1/0

10

I[I/ICHepCHLIe CUCTCMBI. KﬂaCCI/I(I)I/IKaI_II/ISI AUCTICPCHBIX
cucteM. j1/0 4. O3HaKOMIICHHUE C AUCTICPCHBIMU CUCTCMAMU.

1/0

11

IIpakTuyeckas padora Ne 1 no teme «Ilomxyuenue, cobupanue
U PacliO3HAaBAHUE T'a30By.

IpaKkTu4ec
Kasi pabora

12

0O6061enne no teme «Ctpoenue aroma. CTpoeHHE BEIIECTBAY

13

Kontposabnasa paGora Nel no teme «CrpoeHue aroma.
CtpoeHue BenecTBa»

MIPOMEKYTOY
HBIN

15




KOHTPOJIb

Tema 3. Xumnueckue peakuuu(19 u)

14

Xumuyeckue peaknun. Kiaccudukanus XAMUYECKHX
peakumii 1Mo pazaMuHBIM npu3Hakam /o 5. [lomydenue
KHCIIOPOJIa PAa3jOKEHHEM IEPOKCHAA BOJIOPOJA C IOMOUIBIO
okcuaa mapranua (1V) u kamanaszer coipoco kapmodghens. n/o 6 .
Peakuust 3amerneHust MEM JKEJIe30M B pacTBope cylbdara memu

(1)

1/0

15

TerutoBoit  3h(dekT  XUMHYECKHX  peakmuid. DK30- U
SHIOTEPMHUYSCKUE PEAKINH. TepPMOXUMHYECKUE YPaBHEHUSI.

c/p

16

CKOpOoCTh peakliid, €€ 3aBUCHUMOCTh OT Pa3JIMUYHbIX (PaKTOPOB.
Ponp  karamuzatopoB B NOpUpPOJE U MPOMBIIIJICHHOM
IIPOU3BOJICTBE.

17

O6patumocth peaknuil. XHUMHYECKOE pAaBHOBECHE U  €ro
CMEIIeHUE 01 IEHCTBUEM PA3IMYHBIX (DAaKTOPOB.

IIpoBepouna
a1 paboTa

18

Teopuss  PNEKTPONUTUYECKOW  auccoumanuu. Peaknum B
pacTBopax anekTposutoB. pH pacTtBopa Kak Mokazareib
KHCIIOTHOCTH CPEJIbI.

19

Kucnorsl. OOmue  cBoiicTBa  HEOpPraHWYecKHUX U
oprannveckux kucioT. /0 10. O3HakoOMIIeHHE C KOJUICKIIHEH
KHCJIOT.

i1/o

20

OcHoBanusl, UX KiIaccuUKaIs U oOIIMe CBOMCTBA. J1/0
12. O3HakomieHue ¢ Koyuiekuue ocHoBanuid. 11. [lonyyenue u
CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM.

/o

21

Comu, ux knaccudukanus U odOmue cBoicTBa. j/o 13.
O3HakoOMJIEHHE C KOJUIEKIIMEH MUHEPAJIOB, COJEPKaIlUuX COJIU.
14. HcnesiTanue pacTBOPOB KHUCIOT, OCHOBAaHWM U  COJEH
WHIUKAaTOpaMHu.

/o

22

IM'uaponus coseid. 3Ha4eHHE TUAPOIM3a B OMOJOTHUYECKHUX
00MeHHBIX Tporeccax. Ji/o 15. PasnuuHble cilydan THIPOJIU3A
coined. 16. T'uaponus XJIOpPUAOB U AaIETATOB IIECTOYHBIX
METAJIIOB.

/o

23

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pEaKknuu. /0 7.
HOHy‘ICHI/Ie BOOOPOJa B3aUMOJACHCTBUEM KHUCJIOTHI C LIUHKOM.

/o

24

OKuCIINTENIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA IPOCTHIX
BEIIECTB — METAJUIOB TJIABHBIX M MOOOYHBIX MOArpynn (Melb,
xkene30). Kopposuss MeTayuioB: BHIBI  KOPPO3HH, CIIOCOOBI
3alIUThl METAIJIOB OT Koppo3uu. /o 8. (O3HakoMmieHue c¢
KOJUIEKIIMEeH MeTaJuIoB. 6. Peakiust 3amenieHus: Meau Keae30M B
pactBope cynbdara memu (11)

/o

25

OKuCIIUTENbHO-BOCCTAHOBUTENIBHBIE CBOMCTBAa TMPOCTBIX
BEIIIECTB — HEMETAJIJIOB: BOJOPO/Ia, KUCIOPO/Ia, TAJIOT€HOB, CEpHI,
azoTa, Qocdopa, yriaeposaa, kpemHus. /0 9. O3HaKOMIIEHHE C
KOJIJIEKIIEeH HEMETaIJIOB.

1/0

26

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC pCaknuu B mnpuponae,
MMPOU3BOJACTBCHHBIX mnmponeccax u KU3BHECACATCIBbHOCTH
OpraHmu3MoOB. 3HeKTpOJ'II/13 PAaCTBOPOB M PACIIJIaBOB.

27

Pemenne 3amaq mo XUMHYECKUM YPaBHCHUAM.
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28 1 IIpakTnueckas padora Ne 2 no teme «KadecTBEHHbIE pEAaKLIUU | IPAKTUYEC
Ha HEOPTaHUYECKHUE BEIIECTBA U MOHBD) Kas pabora
29 1 O600611eHNe IO TeMe: «XUMHUYECKUE PEaKIHI»
30 1 KonTtpoabHnas padora Ne2 no teme: « XMMHUUECKHUE PEAKLITI IIPOMEXKYTOY
HBIN
KOHTPOJIb
31 1 XuMus B IOBCEHEBHOM *u3HH. [IpaBuina 6e3onacHoi paboThI C
€KUMH, TOPIOYMMU M TOKCHUYHBIMHM BEILIECTBAMH, CPEICTBaAMHU
OBITOBOM XHMUHU.
32 1 XHUMHS U CEIIbCKOE XO35AMCTBO. XUMUS B CTPOUTENLCTBE. XUMHUS
u akojorus. Oxpana ruzgpocdepsl, MouBbl, arMmochepsl, GIopbl U
(hayHbI OT XMMHUYECKOTO 3arps3HEHHUS.
1 Pe3epB (2 4) uTOroBHbIii TECT
33 1 WTOroBEIii TeCT. UTOTOBBIH
34 1 Amnanus tecrta. [loBropenue.
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