HosicHUTEIbHASA 32aNIMCKA
Pabouast mporpamma xumun s ooydaromnuxcst 10-11 kimacca 6a30Boro ypoBHs pa3padoTaHa Ha OCHOBAaHUHU

CIICAYIOIINX HOPMAaTHUBHBIX JOKYMEHTOB:

— @epnepanbHbiit 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii denepamumy;

— @®I'OC cpennero obmero oopazosanus (IIpukaz MunuctepcrBa oopazoanust u Hayku PD ot 17 mas 2012
r. N 413 "O6 yrBepxaeHHH (eaepaibHOTO TOCYAapCTBEHHOTO 00pa3oBaTENbHOIO CTaHAApTa CPEeIHEro
obmero oopazoBanus", u3meneHust ot 29 nexadps 2014 r., 31 nexadbps 2015 r., 29 utons 2017 r.);

— TIlucemo MunoOGpuayku Poccuiickoit ®@enepanuu ot 28.10.2015r. Ne08-1786 «O paboumx mporpammax
y4eOHBIX IPEMETOBY;

— «CaHuTapHO-3IUAEMHUOIOTHYECKHEe TpeOOBaHMS K  YCJIOBUSIM U OpraHu3aluud  OOy4deHHs B
obmeobpazoBarenbHblx  opranm3anusax» (CanlluH 2.4.2. 2821-10) (yTBepkIeHBI MOCTAaHOBJICHUEM
['maBHOTO TOCYHZAapCTBEHHOro caHUTapHOro Bpada Poccuiickoit @exepannu ot 29 nexadbps 2010 r. Ne
189);

— MW3menenus B CanlluH 2.4.2.2821-10 «CaHuTapHO-3MIUAEMHUOIOTHYECKUE TPEOOBAaHUS K YCIOBUSM U
opraHuzanu  oOyueHHs B 00IIe00pa30BaTENbHBIX  OpraHU3alMax» (YTBEPXKICHBI MOCTAHOBICHHEM
['maBHOTO rOCymapcTBEHHOTO caHuTapHOTO Bpada Poccuiickoit @eneparuu ot 24.11.2015 Ne81);

— Asrtopckas mporpamma (Xumusa 11 kmace, Xumusa 10 xmacc I'.E.Pymsurec., ®@.I' . ®@enpaman MockBa
«IIpocsemienune: 2019 ron).

Cpennee oOmee oOpa3oBaHME — 3aKJIIOUMTEIbHAs CTYIEHb oO0miero ooOpazoanusa. CopaepxaHue
cpenHero obmiero 00pa3oBaHus HANIPABICHO HA PELICHUE CISAYIONUX 3a/1a4:

e 3apeplieHUE 001Ie00pa30BaTEIHLHON MOATOTOBKHA B COOTBETCTBUHU ¢ 3akoHOM «(OO0 00pa3oBaHWU B

PDy;
e peanMzanug NPeanpoPecCHOHATBHOrO O0IIero oOpa3oBaHMs, IO3BOJSIONIETO O0ECIEeYUTh
MIPEEMCTBEHHOCTD 00IIEro U NMpodecCHoHaAIbHOro 00pa3oBaHusl.

e C(Cpennee oOmee oOpa3zoBaHWE — 3aKIIOYUTENBHAS CTYNEHb 00mero oopazoanus. ConeprkaHue

cpenHero obiero 00pa3oBaHus HAIPABIECHO HA PELICHUE CIAEAYIONIUX 3a/1ay:

e 3aBeplIeHHE 00IIe00pa30BaTEIbLHON MOATOTOBKM B COOTBETCTBHM C 3aKOHOM «(O0 00pa3oBaHMU B

PDy;
e peanuzanMs NpeanpoPecCHOHATBHOrO O0IIero oOpa3oBaHMs, IO3BOJSIONIETO O0ECIeYUTh
MIPEEMCTBEHHOCTb O0IIEro U NMpodeccHoHaIbHOro 00pa3oBaHusl.

Baxneiimeli 3amadeii oOydeHHss Ha d3Tare MOJYYCHHS CpeaHero oOmiero oOpa3oBaHMs SBIISICTCS
MOJIFOTOBKA 00YYAIOIINXCsl K OCO3HAHHOMY BBIOOPY JaJbHEHUIIEro KU3HEHHOTO MyTH. O0yJaromuecst T0JIKHbBI
CaMOCTOSITENILHO HCIOIb30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT ACSITEILHOCTH B pEaIbHOM KU3HH, 32 paMKaMH
yueOHoro npotuecca. I maBHble 1eiau cpegHero o0ero o00pa3oBaHus COCTOST:

e B (opMHpPOBaHHM LEIOCTHOTO MPEJICTaBICHUS O MHUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHMSX,

YMEHHSIX U CII0C00axX AeITeIbHOCTH;

e B IpUOOPETEHUH OMbITAa MO3HAHMUS, CAMOIIO3HAHUSI, PA3HOOOPA3HOH EATETbHOCTH;
® B IIOJTOTOBKE K OCO3HAHHOMY BBIOOPY 00pa3oBaTeNbHON U MPO(heCcCHOHAIBHON TPAeKTOPHUH.

HensaMu n3yyeHnss XUMUU B OCHOBHOM LIKOJIE SIBIISIOTCS:

1) popmMupoBanue y oOy4aroniuxcsi yMeHHsI BUJIETh U MIOHUMATh IIECHHOCTh 00pa3oBaHUs, 3HAYMMOCTh
XUMHAYECKOT0 3HAHMS ISl KQKJOT0 YeIOBEKa HE3aBUCUMO OT €ro Npo(ecCHOHANbHON JesITeNbHOCTH; YMEHUS
pasnuyath (PaKThl U OIIEHKH, CPAaBHUBATH OLIEHOYHBIE BBHIBOJIbI, BUAETh UX CBS3b C KPUTEPUSMHU OLICHOK U CBSI3b
KPUTEPHUEB C OIPENICIIEHHON CUCTEMON [IEHHOCTE!, ()OPMYIHPOBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

2) dbopMupoBaHHE y OOYYAIOIIMUXCS LEIOCTHOIO MPEJCTABICHUS O MUPE U POJIM XUMHUU B CO3JaHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI MUPA; YMEHHUSI OOBSACHATH OOBEKTHI M MPOLECCH OKPY>KaoLIeH
JNEUCTBUTEIBHOCTH — MTPUPOJHON, COLMAIBHOM, KYJbTYpPHOW, TEXHUYECKOW CPEIbl, UCIOJB3YS IS HTOTO
XUMUAYECKHE 3HAHUS;

3) nmpuobpeTeHre 00yJaroNUMHUCS OIbITa PA3HOOOPA3HOW JEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHUS,
KITIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEH), MMEIOLINX YHHBEPCAIbHOE 3HAYCHUE JUIS PAa3TUUHBIX
BHJIOB JICITEIILHOCTH: PEUICHUS MPOOJIeM, TIPUHITHS PEIICHUH, TTOMCKa, aHanu3a U 00paboTKH MH(POpPMAIINH,
KOMMYHHUKATHBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUI, COTPYIHIUUECTBA, 0€30IIaCHOT0 O0OpaIlIeHus C BEIIECTBAMHU
B IOBCEIHEBHOM KU3HMU.

Jannas pabouasi mporpamma peanusyercss B y4eOHHMKax JUIsl 0O0I1eoOpa3oBaTENbHBIX YUPEkKACHUN
aBtopoB [.E. Pymsurec, @.I' ®enpaman «Xumusa 10 kmace» MockBa «IIpocsemenue» 2019, I'.E. Pyn3urec,
@.I" ®enpaman «Xumus 11 kmace» Mocksa «IIpocsemenne» 2019.

Pabouas nporpamma 1no XMMHUH COCTaBJIEHA Ha OCHOBE:



¢ (yHIAMEHTAIBHOTO Apa COJepKAaHUs OOIIEro 00pa3oBaHMs;

e TpeOOBaHUIl K pe3yabTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOILEro
oOpa3zoBaHMs, TMPEACTABICHHBIX B (eAepaJbHOM TOCYIapCTBEHHOM 00pa3oBaTebHOM CTaHAapTe
o01iero o0pazoBaHMs BTOPOTO MOKOJICHUS;

® IIPUMEPHOI MPOrpaMMbl OCHOBHOT'O 00111er0o 00pa3oBaHus MO0 XUMHH;

® [IpPOrpaMMBbI Pa3BUTHs YHUBEPCAIbHBIX YUEOHBIX NEHCTBUII;

® [IPOrpaMMBbl 1yYXOBHO-HPABCTBEHHOT'O PAa3BUTHSI U BOCIIUTAHUS TUYHOCTH.

B sT0il mporpamme Takke YYUTHIBAIOTCS TJIaBHBIE I[EJM OCHOBHOIO 00IIero o0Opa3oBaHUS U aBTOPCKHE

ujen 00y4CHHsS] XUMUH.

OpHolt U3 BaKHEUIINX 3a/1a4 OCHOBHOTO OOIIEro 0Opa3oBaHusl SBJSETCS MOATOTOBKA 00YYAIOIIUXCS K
OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY KHU3HEHHOTO M MpodeccHoHaTbHOro myTH. O0yJaromuecs T0HKHBI
HAyYUTHCS CAaMOCTOSITENIBHO, CTaBUTh 1€l W ONPEAeNATh IyTH HX JOCTHXKEHHS, HCIOIb30BaTh
NpUOOPETEHHBIN B IIKOJIC OIBIT B peaJIbHOM KHU3HH, 32 paMKU y4eOHOTO mpoliecca.

XuMHS KaK y4eOHBIH peAMeT BHOCUT CYIIECTBEHHBII BKJIa/ B BOCIUTAHUE U Pa3BUTHE 00YYArOMIUXCS;

® [pU3BaHA BOOPYKUTh MX OCHOBAMHU XMMHUYECKUX 3HAHUN HEOOXOIUMBIX JJIsi TOBCEAHEBHOM KHU3HM,

® 3aJOXHUTH (PYHIAMEHT JJIs TAIbHEHIIIEr0 COBEPIICHCTBOBAaHHUS XMMUYECKIX 3HAHU;

® CrI0cOOCTBOBAThH PA3BUTHIO 0E30MACHOTO MOBEACHUS B OKPYKAIOLICH cpeie U OepeKHOro OTHOILEHHS K
HEN.

N3ydyeHnun XxuMHuM B OCHOBHOM IIIKOJIE HAIIPABJICHO:

v\ Ha OCBOCHHME B)KHEWINMX 3HAHUIM 00 OCHOBHBIX TOHATHSX W 3aKOHAX XMMHH, O XHMHYECKOU
CUMBOJIUKE;

v\ Ha OBIAJCHHWS YMEHHUSAMU HAOIIONATh XUMHYECKHE SIBICHUS, MPOBOIUTH PAacYEThl HA OCHOBE
XUMHUYECKHUX (OpMYJT BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIINA;

v\ Ha pa3BUTHE MO3HABATECIBHBIX HMHTEPECOB M HHTE/UICKTYaJbHBIX CIOCOOHOCTEH B Tpoliecce
MPOBEJCHUS XHMMHUYECKOTO JKCIIEPUMEHTa, CaMOCTOSTEIbHOTO MPHOOpETEeHUs 3HAaHUN B
COOTBETCTBUH C BO3HUKAIOIINMHU KU3HEHHBIMHU MOTPEOHOCTAMU;

v\ Ha BOCIHMTaHWE OTHOINEHWS K XHMHU KaKk K OJHOMY W3 (YHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00Ie4eTI0BEYECKON KYIbTYPE;

v\ Ha NpUMEHEHMs MOJYYEHHBIX 3HAHUH W YMEHWH JUls GE30MacHOr0 HWCHOJIB30BAHUs BEIIECTB U
MaTepHalioB B OBITY, CETbCKOM XO3AWCTBE M Ha MPOU3BOJACTBE, PEIICHHE MPAKTHMUYECKUX 3a7ay B
MOBCETHEBHON 1 KM3HH, MPEAYNPEKACHUS SBICHUN, HAHOCSIIMX Bpel 3/0pPOBBIO 4YelIOBEKa U
OKpY>Karollen cpene.

B kauecTBe IEHHOCTHBIX OPHUEHTHPOB XUMUYECKOTO 00Pa30BaHMs BHICTYMAIOT OOBEKTHI, U3ydaeMble B

Kypce XUMHUH, K KOTOPBIM Y 00yJaronmxcst (PopMHUPYETCs IEHHOCTHOE OTHOIICHHE.

OcHOBY N03HaBaTENIbHBIX LIEGHHOCTEW COCTABISAIOT HAyYHbIE 3HAHUS U HAyYHBIE METO/IbI TO3HAHUS.

Pa3Butue no3HaBaTeIbHBIX IEHHOCTHBIX OPUEHTAIINH COJIEPKaHMsI Kypca XUMHUH M03BOJISIET chOpMUPOBATH:

* YBaXXHUTEIbHOE OTHOILIEHHE K CO3UIATEIbHOM, TBOPUECKOH 1E€ATEIbHOCTH;

* MOHUMaHHE HEOOXOAUMOCTH 30POBOro 00pasa KHU3HH;

* MOTpeOHOCTHh B 0€3yCIOBHOM BBIMIOJIHEHUHU MPABHJI 0€30IaCHOTO KCIIOJIb30BAHUS BEIIECTB B MOBCEIHEBHOM
KHU3HH;

* CO3HATENIbHBIN BHIOOP Oyayiiei mpodeccuoHaIbHOM NI TeIbHOCTH.

Kypc xumun o61agaetT BO3MOXKHOCTAMH 1 (POPMUPOBAHUS KOMMYHUKATUBHBIX [IEHHOCTEH, OCHOBY KOTOPBIX
COCTaBJISIIOT IPOLECC OOIIEHUS U TPaMOTHAs peub, CIIOCOOCTBYIOIIHE:

* IPaBUIILHOMY UCIIOJIb30BAHUIO XUMUYECKON TEPMUHOJIOTHH;

* Pa3BUTHUIO MOTPEOHOCTU BECTH MAJIOT, BHICIYIIMBATH MHEHHE OMIOHEHTA, y4aCTBOBATh B IUCKYCCHUHU;

* Pa3BUTHIO CITIOCOOHOCTH OTKPBITO BBIPAXKaTh M apT'yMEHTHPOBAHHO OTCTAaUBAaTh CBOIO TOUKY 3PEHUSI.

Mecro npenmMera B yaeOHOM TIJIaHE:

CornacHo yyeOHOMY IJIaHy THMHA3MM Ha U3y4eHHe xumuu otBoautcs: 10 ximacc — 1 yac B Hexemo, 34 yacos
rox, 11 kmacc- 1 gaca B Henmenro, 3449acoB B IO,

I. Ilnanupyembie pe3yJbTAaThl OCBOEHHS YUeOHOI0 MpeamMera
I/I3yquHe XMMHHA B OCHOBHOH IIIKOJIE I[aéT BO3MOXHOCTb AOOCTHYL CJICAYIOIIUX PE3YJIbTATOB B
HaIpaBJIEHUU JTUYHOCTHOTO Pa3BUTHSL:
1) ¢opmupoBaHue 4yBCTBa TOPAOCTH 32 POCCHICKYIO XUMUYECKYIO HAYKY;



2)

3)

4)

5)
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8)

(bopMHpOBaHKE LIEIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH
U OOLIECTBEHHOW TMpPAaKTUKU, a TaKXKe COLUAIbHOMY, KYJIbTYpPHOMY, SI3bIKOBOMY U JTyXOBHOMY
MHOT000pa3nio COBPEMEHHOT'O MHPA;

(dbopMHpOBaHHE OTBETCTBEHHOTO OTHOUICHHS K yYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHUIO Ha OCHOBE MOTHBALMU K OOYYEHHUIO U MO3HAHUIO, BEIOOPY MPOGMIBHOTO 00pa3oBaHus
Ha OCHOBe WHHPOpMAMU O CYLMECTBYIOIIUX MpodeccusXx U JHUYHOCTHBIX MpOodeccHOHATbHBIX
NPENOYTeHUH, OCO3HAHHOMY IOCTPOCHHUIO WHAMBHUIYaTbHOH 0O0pa30BaTENbHOW TPAEGKTOPUU C YUETOM
YCTOWYMBBIX TTO3HABATEIHLHBIX HHTEPECOB;

(dbopMUpOBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B 0Opa30BaTENbHOM, OOINECTBEHHO IOJIE3HOM,
yueOHO-HCCIIeI0BATEeIbCKON, TBOPUECKON U APYTUX BUAX IE€ATEIbHOCTH;

(dbopmMHpOBaHKE IIEHHOCTH 370pOBOro M 0e3omacHoro o0pasa KU3HHU; YCBOSHHS MPaBHJI HHIUBUAYATIEHOTO
1 KOJUIEKTUBHOT'O 0€30MacHOr0 MOBEACHUS B UpE3BbIYalHBIX CUTYALUX, YTPOKAIOMIUX KU3ZHU U 30POBBIO
JTIOJICH;

(dbopMUpOBaHHE MO3HABATEIbHON M HMH()OPMAIMOHHOW KYJIBTYpPbl, B TOM YHCIE pa3BUTHE HaBBIKOB
CaMOCTOSITENIbHOW PabOThl € Y4eOHBIMH IOCOOMSIMH, KHUTAaMH, JOCTYINHBIMH HMHCTPYMEHTAaMH U
TEXHUYECKUMHU CpeICTBaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

(dbopMHpOBaHHE OCHOB KOJIOTHUECKOTO OCO3HAHMSA Ha OCHOBE NMPU3HAHUS IICHHOCTH >KHU3HU BO BCeX €€
MPOSBICHUSAX U HEOOXOUMOCTH OTBETCTBEHHOT0, OEPEKHOT0 OTHOLLIEHUS K OKPYKaIoIleh cpee;

pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPYECKHX 3a/1a4, YMEHHUS HaXOJIUTh a/IeKBATHBIE CIIOCOOBI MOBEICHHS
W B3aMMOJICUCTBHUS C TapTHEPAMH BO BpeMs ydeOHONW HW BHEYYEOHOM IeATEIBbHOCTH, CIIOCOOHOCTH
OLIEHUBATh MPOOJIEMHBIE CUTYallMd WU ONEPATUBHO MPUHUMATh OTBETCTBEHHbBIC PEIICHHS B Pa3IMYHBIX
MPOAYKTUBHBIX BHJAX JAEATEIbHOCTH (yueOHasi IMOMCKOBO-MCCIIENOBATENbCKasl, KIyOHas, MpPOEKTHas,
KpPY’KKOBas U T.I1.).

MerTtanpeaIMeTHBIMU pe3yJIbTaTaMU OCBOCHUSI OCHOBHOM 00pa30oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
00pa3oBaHUS SIBISIFOTCSI:

OBJIaJICHHE HAaBBIKAMHM CAMOCTOSITEILHOTO MPUOOpPETEHUS HOBBIX 3HAHUW, OpraHu3aluu y4eOHOM
JesTeTbHOCTH, TIOUCKA CPE/ICTB €€ OCYIIECTBICHUS:

yYMEHHE MJIaHUPOBaTh MYTU JOCTHKEHUS LIEJIM Ha OCHOBE CaMOCTOSITENIbHOTO aHallu3a YCIOBUI U CPE/ICTB
JTOCTHDKEHUS 3TUX LIeJIeH, BBIIENATh albTePHATUBHBIC CIIOCOOBI JOCTMXKEHUS IIeNIM U BBIOMpaTh Haubosee
3¢ PeKTUBHBIN CTIOCOO, OCYIIECTBIIATH MO3HABATEILHYIO PE(ICKCHIO B OTHOIICHUN JCHUCTBUH 10 PEIICHUIO
y4eOHBIX U MO3HABATEIBHBIX 3a71a4;

MMOHUMAaHHUSI IPOOJIEMbI, YMEHHE CTaBUTh BOMPOCHI, BBIIBUTaTh TUIIOTE3Y, JAaBaTh OMpPEICICHNE OHATUSIM,
KIacCCU(UIIUPOBATh, CTPYKTYpUPOBaThH MaTepHall, MPOBOAUTH OSKCIEPUMEHTHI, apryMEHTHPOBAThH
COOCTBEHHYIO MO3UIINIO, (POPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS;

¢dbopmHpoBaHKE U pa3BUTHE KOMIETEHTHOCTH B 0O0JACTH HCIIOJIb30BAaHHMS WHCTPYMEHTOB M TEXHHUYECKUX
CpencTB  HMH(POPMAIMOHHBIX TEXHOJIOTHH (KOMITBIOTEPOB M MPOTPAMMHOTO  oOecIieueHus) Kak
WHCTPYMEHTAILHON OCHOBOUM Pa3BUTHS KOMMYHHKATHUBHBIX W MO3HABATEIBHBIX YHUBEPCATBHBIX Y4€OHBIX
e CTBHIA;

YMEHHUE U3BJIEKaTh WH(OPMAIMIO U3 PA3IMYHBIX UCTOYHUKOB (BKIIOYAs CPEACTBAa MAacCOBOI MH(poOpManuy,
KOMIIaKT-IMCKOB y4eOHOro Ha3HaueHus, pecypcbl VHTepHeTa), ymMeHHs CBOOOAHO IOJIb30BATHCSA
CIpaBOYHOW JIMTEPATypoOil, B TOM 4YHCIE M Ha JJICKTPOHHBIX HOCUTENSAX, COOJIOAATh HOPMBI
WH(pOPMaITMOHHON N30MPATEIIbHOCTH, YTHKH;

YMEHHE Ha IMPaKTHKE MOJIb30BATbCS OCHOBHBIMU JIOTMUECKUMH MNpUEMaMH, METOJaMH HaOJroAeHus,
MOJIETTUPOBaHUS, OOBSICHEHHUSI, pEeLlIEHUs TPOOIieM, MPOTHO3UPOBATH U JIP.;

YMEHHE OpPraHH30BaTh CBOIO >KU3Hb B COOTBETCTBHH C IPEJICTABICHUSAMH O 3JI0POBOM 00pa3e >KU3HH,
npaBax U 00sS3aHHOCTSIX IPaXTaHUHA, IIEHHOCTAX OBITHS, KYJIbTYPhI H COI[UAIIBHOTO B3aUMOJCHCTBYS;
YMEHHUE BBIMIOJTHATH M0O3HABATEIbHbIE U IPAKTUYECKHUE 3aaHUs, B TOM YHUCIIE IPOEKTHBHIE;

(dbopMHpOBaHUE YMEHHSI CAMOCTOSTEIbHO M apryMEHTHUPOBAaHO OLIEHHWBAaTh CBOM JEWUCTBUA U JEHCTBUS
OJTHOKJIACCHUKOB, COZEP)KAaTEIbHO 0OOCHOBBIBATH MPABUIBHOCTH UM OIIMOOYHOCTH pe3yabTaTa U CIOCOObI
NeNCTBUS, aJIeKBaTHO OLICHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (PaKTUUECKOTO UM MPEANO0IaraeMoro
pacxojia pecypcoB Ha pelIeHHE 33/1a4, a TaK)Ke CBOM BO3MOXKHOCTU B JIOCTHIKEHHH IIENIU OMpeAeIEHHOM
CJI0)KHOCTH;

10) ymenue pabotarph B rpynne — 3pGEeKTUBHO COTPYIHUYATh U B3aUMOJICHCTBOBATh HA OCHOBE KOOPAMHAIMH

Pa3IMYHBIX MO3ULUNA MPHU BHIOOpE OOIIEro pelieHHs B COBMECTHOM NeATENbHOCTH; CIAyliaTh HapTHEpa,
dbopMynupoBaTh W apryMEHTUPOBATh CBOE MHEHHE, KOPPEKTHO OTCTauBaTh CBOI TO3HWIHIO U
KOOPJIMHHMPOBAaTh €€ C NO3WLIHMM IAPTHEPOB, B TOM YHCIE B CHUTYallUH CTOJKHOBEHHS HMHTEPECOB;



MPOAYKTHUBHO pa3peniatb KOHQIMKT Ha OCHOBE yuéTa HHTEPECOB M MO3HMIIUN BCEX €r0 YYaCTHHKOB, TOMCKA
1 OLIEHKH aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHus] KOH(IIUKTOB.
[IpenMeTHBIME pe3yJabTaTaMH OCBOSHUSI OCHOBHON 00pa3oBaTEIbHON MPOrpPaMMBI OCHOBHOTO OOIIETrO
00pa3oBaHus SBISIOTCS:

1) oco3Hanue OOBEKTUBHONW 3HAYMMOCTH OCHOB XHMMHUYECKOH HayKH Kak OO0JaCTM COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyIbTYyphl M MPAKTUUYECKOW NEATEIbHOCTH 4YEJIOBEKa, B YCIOBHUAX
BO3pACTaloOIIEl «XMMHU3aLUU» MHOTHX cep KH3HU COBPEMEHHOTO OOIIECTBa; OCO3HAHME XHMHYECKUX
MPEBPAIICHUH HEOPraHUYECKUX U OPTaHMYECKHUX BEIIECTB KaK OCHOBBI MHOTHUX SBJICHUM KUBOW U HEKUBOM
PUPOJIBL; YIITyOIeHre PEeICTaBICHUI 0 MaTepUaIbHOM €IUHCTBE MHUPA;

2) oBIaZieHHEe OCHOBAMH XMMHUYECKON IPaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTUBHO OLIEHUBATh
KM3HEHHbIC CHUTYalluW, CBA3aHHBIE C XHMMHEH, HaBbIKAMU O€30MacHOro OOpalIeHHs C BEIIECTBAMH,
HCIIONB3YEMBIMU B IIOBCEJHEBHOW JKM3HM; YMEHHEM aHAJIM3UPOBAaTh W IIJIAHUPOBATh HKOJIOTMYECKH
Oe30macHoe MoBeICHUE B LENAX COEPEKEHNUS 3J0POBbs U OKPYXKAIOIIEH cpeibl;

3) ¢opmupoBaHue NEepBOHAYAIBHBIX CUCTEMAaTU3MPOBAHHBIX MPEACTABIECHUI O BEIIeCTBAX, UX MPEBPALLIEHUSIX
Y MPAKTUYECKOM NMPUMEHEHHUH; OBIAJCHUU MOHATUMHBIM anmnapaTtoM U CUMBOJIMYECKOM SI3bIKOM XUMHUU Ha
YPOBHE, TOCTYITHOM MOAPOCTKAM;

4) dopMupoBaHHE YMEHUHN YCTaHABIMBAThH CBSI3U MEXKIY peaibHO HAOIIOJaeMbIMU XUMUYECKUMU SBICHUSMU
U Tpoleccamy, MPOUCXOAAIIMMU B MUKPOMHpPE aToMa M MOJIEKYyJ], OOBSACHATh MPUYMHBI MHOTrooOpasue
BEIIIECTB, 3aBUCHMOCTb WX CBOIHCTB OT COCTaBa M CTPOEHHS, a Takke OOYCIOBICHHOCTb MPHUMEHEHHS
BEIIECTB 0COOEHHOCTSIMHU UX CBOWCTB;

5) mpuoOpeTeHue OmbITa NPUMEHEHHS XHWMHYECKHX METOAOB M3Y4YCHHs BEIIECTB M HX IMpPEBpaILCHHI:
Ha0JI0/IeHNE 3a CBOMCTBAMHU BEUIECTB, YCIOBUSMU MPOTEKAHUS XUMUUECKUX PEAKIINUM;

6) yMeHHE OKa3blBaTh IEPBYI0 IOMOIIb MPHU OTPABICHHUAX, OXKOTax W JPYTrUX TPaBMaX, CBSI3aHHBIX C
BEIIIECTBAMH U JIAOOPATOPHBIM 00OPYI0BAHHEM;

7) oBnageHue npuéMaMu paboThl ¢ MHPOpPMALUEH XMMUYECKOTO COJEpXKaHMSA, MPEICTaBICHHONW B pa3HOM
dbopme (B BuAE TeKcTa, Gopmyi, rpadMKoB, TAOJUIHBIX JAHHBIX, cXeM, (hoTorpaduii u ap.);

CO3JIaHME OCHOBBI i1 (POPMHUPOBAHUS UHTEPECA K PACHIMPEHHIO U YIITyOJICHUIO XUMUYECKHX 3HAHHUH U BBIOOpa

XUMHUHU KaK TpOo(HUIBHOTO MpeaMeTa Mpy Mepexoie Ha CTYNeHb CPeAHEro (ITOTHOT0) O0IIero 00pa3oBaHus, U B

KayecTBe cdepbl CBOEH Mpo(decCHOHATBFHONW AEATENbHOCTH, a B JallbHEHIIEM M B KadecTBe cdepe CcBOei

npodeccuoHaNbHOM e TEIbHOCTH.

BelntyckHMK HayduTes:

—  packpbIBaTh Ha MpUMEpPAX poOJib XUMUU B (OPMUPOBAHUU COBPEMEHHOW HAay4YHON KapTUHBI MHUpa U B
IIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

—  JIEMOHCTPHUPOBATH HA PUMEPAX B3aUMOCBSI3b MEKYy XUMHUEW U IPYTUMU €CTECTBEHHBIMUA HayKaMH;

—  pacKpbIBaTh Ha IPUMEPAX IOJIOKEHUSI TEOPUH XUMHUECKOro cTpoeHus A.M. bytneposa;

— moHuMath ¢pusudeckui cmpica [lepuoandeckoro 3axona JI.J. MenneneeBa u Ha ero OCHOBE OOBSICHSITh
3aBUCUMOCTh CBOWCTB XMMHYECKHUX 3JIEMEHTOB W OOPa30BaHHBIX MMHU BEIIECTB OT JIEKTPOHHOTO CTPOCHUS
aTOMOB;

—  OOBACHATH NMPHUYUHBI MHOTOOOpa3us BEIECTB HAa OCHOBE OOIIMX NpEACTaBICHUNH 00 HMX cOcTaBe U
CTPOEHUH;

— TNPUMEHSTH MpPaBUJIA CUCTEMATUUYECKON MEXIyHAapOJHON HOMEHKJIATYphl KaK CPEJCTBA Pa3IMUYCHUS U
UICHTU(QUKAIIUHI BEIIECTB M0 UX COCTaBYy U CTPOEHUIO;

—  COCTaBISTH MOJIEKYJSIPHbIE M CTPYKTYpHbIE (OPMYJIBI OpPraHUYECKHX BELIECTB KaK HOCHTENEH
uH(pOpMallUd O CTPOCHHM BELIECTBA, €ro CBOWCTBAX M MPHUHAJIEKHOCTH K OINpEeAeNIEHHOMY Kiaccy
COCIMHECHU;

—  XapaKTepu30BaThb OPraHWYECKHE BELIECTBA IO COCTABY, CTPOCHHUIO M CBOMCTBAaM, YCTAHABIMBATh
MPUYUHHO-CIIEACTBEHHBIE CBS3H MEXK]y JAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

— TPUBOJAUTH IPUMEPBl XUMHUYECKHX PEAKLUHW, PACKPBIBAIOIIMX XAPAKTEPHBIE CBOMCTBA TUIIMYHBIX
MPEJCTaBUTENIEH KJIACCOB OPraHMYECKUX BEIIECTB C LEIbI0 MX HWACHTH(QHKAIMU M OOBSICHEHHS 00JacTh
MIPUMEHEHNS;

—  IPOrHO3MPOBaTh BO3MOYKHOCTH IPOTEKAHMWS XUMHYECKMX pPEaKIUil HAa OCHOBE 3HAHMM O THUIAX
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PeareHTOB U UX PEaKMOHHON CIIOCOOHOCTH;

—  HCIIONIb30BaTh 3HAHMSA O COCTaBE, CTPOCHUM M XUMHMUYECKHX CBOMCTBaX BEUIECTB Ui 0E30MacHOro
MIPUMEHEHHUSI B IPAKTUYECKOM EATEIbHOCTH;

—  TPUBOJIUTH NPUMEPHI NPAKTUYECKOTO MCIOIb30BAHUS MPOAYKTOB NepepadOTKu HE(YTH U MPHPOTHOTO
ras3a, BBICOKOMOJIEKYJIIPHBIX COSMHEHUH (TOMUATHIIEHA, CHHTETHYECKOI0 KayuyKa, alleTaTHOIO BOJIOKHA);




— TPOBOAWTH OMBITHI TIO PACIO3HABAHWIO OPTAaHMYECKUX BEIIECTB: TIHMIICPUHA, YKCYCHOW KHCIOTHI,
HEeNpeeNbHbIX XKUPOB, TIIIOKO3bI, KpaxMaia, OEIKOB — B COCTaBE MUILEBHIX MPOAYKTOB MU KOCMETHYECKUX
CPEICTB;

—  BJAJETh IpaBWJIaMU M NMpUeMaMH 0e30macHoi padoThl ¢ XUMUYECKHMMH BELIECTBAMHU U JaOOPAaTOPHBIM
o0opynoBaHUEM;

—  yCTaHaBJIMBaTh 3aBHCHUMOCTH CKOPOCTH XMMHMUYECKON PEaKIMH M CMEIIEHUS XUMHYECKOIO PaBHOBECHS
OT Pa3INYHBIX (PAKTOPOB C MEIBI0 ONPEIEICHUS ONMTHUMAIBHBIX YCIOBHMA MPOTEKAHUS XUMHUYECKHUX TIPOIECCOB;

—  IPUBOJIUTH MPUMEPHI THIPOIH3A COJIEH B MOBCEAHEBHON KU3HU YEJIOBEKA;

—  TPHUBOJIUTH MPHUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUid B TPHUPOJE, MPOU3BOJICTBEHHBIX
mporLeccax U KHU3HEACSITeTbHOCTH OPraHU3MOB;

—  TPUBOJIUTH MPUMEPHl XUMHUYECKUX PEAKIUH, PACKPHIBAIONINX OOIIMEe XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — METAJIJIOB U HEMETAJLJIOB;

—  TPOBOAMTH PACcUEThl HA HAXOXKJIECHUE MOJEKYISIPHON (hOPMYIIBI YTIEBOIOPOAA TIO MPOAYKTAM CrOpAHUS
Y TI0 €70 OTHOCHUTENbHOM MJIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB;

—  BJAAETh MpaBWJIaMU 0€30MacHOr0 OOpalleHus C €AKUMH, TOPIOYMMH W TOKCHUYHBIMHU BEIIECTBAMHU,
cpeacTBaMu ObITOBOM XUMUU;

—  OCYIIECTBIISITh TMOWCK XMMHYECKON WHGOpMAIMU 1O Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM
dhopmynaM BelecTs;

— KPUTHYECKH OIEHUBATh W HWHTEPIPETHPOBATh XHUMHUYECKYI0 HMH(POPMAIUIO, COJEpKallylocs B
COOOIIEHUSAX CPEeCTB MaccoBoil mHpopmanuu, pecypcax MHTepHeTa, Hay4YHO-NIOMYJISPHBIX CTaThsIX C TOYKH
3peHUsl €CTeCTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJISX BBISBICHUS OIMMOOYHBIX CYXIECHUN M (hopMHpOBaHUS
COOCTBEHHOM MO3HUILINY;

—  TPEICTaBJSTHh IMMYTH PEIICHUS TI00ATBHBIX MPOOJIEM, CTOSIINX MEePEe YeTOBEYECTBOM: IKOJIOTUIECKUX,
SHEPreTHYECKUX, CHIPHEBBIX, U POJIb XUMUU B PELHICHUH 3TUX MPOOIIEM.

BBITyCKHUK TTOTyYUT BO3MOKHOCTh HAYUUTHCS:

—  WUIIOCTPUPOBATh Ha MPUMEpPax CTAHOBJICHHE W HBOJIOLMIO OPraHMYEeCKOW XMMHMM KaKk HayKd Ha
Pa3IMYHBIX UCTOPUIECKHUX dTAlax €€ pa3BUTHSI,

—  HUCHOJB30BaTh METObl HAYYHOI'O MO3HAHMSI MIPH BBHIMOJHEHUH MPOEKTOB M yU4eOHO-UCCIIE0BATEIbCKUX
3a/1a4 10 U3y4EHUIO CBOMCTB, CITIOCOOOB MOTYYCHHSI U PACITIO3HABAHUS OPTAaHUYECKHUX BEIECTB;

—  OOBSCHATH TIPUPOAY U CHOCOOBI O0pa3oBaHUS XUMHUYECKOW CBS3U: KOBAJEHTHOW (MOJSPHOM,
HETOJISIPHOM), MOHHOM, METaUIMYECKOM, BOJOPOAHOW — C IIENIbIO OINpPEACNICHUS] XUMUYECKOW aKTUBHOCTHU
BELIECTB;

—  yCTaHaBIWBAaTh TEHETHYECKYIO CBSI3b MEXAY KJIacCaMH OPTaHMYECKUX BEIIECTB IJs OOOCHOBAHUS
MPUHIMUITHATIEHOW BO3MOKHOCTH MOJYYEHHS] OPraHUYeCKUX COeIMHEHUH 3aJaHHOTO COCTaBa U CTPOCHHS;

—  yCTaHaBIWBATh B3aMMOCBS3M MEXIy (GakTaMd U TeOopuel, MPUUYMHOM WM CIEACTBHEM IpPU aHAIH3E
MPOOJIEMHBIX CUTyalluii 1 000CHOBAaHUY MPUHUMAEMBIX PEIICHU Ha OCHOBE XUMHUYECKUX 3HAHUI.

I1. Conep:xanue yueOHOT0 npeamera
10 kaace (344; 14. B HEAEIIO)

Teopusi XMUMH4YEeCKOr0 CTPOCHHUSI OPraHuvecKux coennuennii. Illpupona xummuyeckux cBsseii (4 yaca)

Opranunueckue BemiecTBa. [losiBieHNEe U pa3BUTHE OPraHMYECKONM XUMHUH KaK HaAyKH. XUMHYECKOE CTPOEHHUE
KakK HIopsAAOK COCAMHCHHUSA aTOMOB B MOJICKYJIC COIUIACHO HMX BAJICHTHOCTH. OCHOBHBIE TTOJIOKEHHUS TCOpHUU
XMMHYECKOTO CTPOCHUSI OpraHMYecKux coeauHeHud A.M. bytnepoBa. YriaepoaHblid CKEJIET OpraHHuYecKOn
MOJICKYIJIBI. KpaTHOCTB XHUMHYECKOH CBSI3H. 3aBHCUMOCTH CBOWMCTB BCIICCTB OT XHUMHUUYCCKOIO CTPOCHHA
Moniekyn. M3omepuss m wm3omepbl. Ilonstne o dyHKuMoHaneHON rpynme. [IpuHmUNB Kiaccudukanuu
OpraHuveckux coequHeHuid. Cucremarndeckas MEXIyHApoJaHAas HOMEHKJIATypa W NPUHLIMIIBI 00pa3oBaHUS
Ha3BaHUU OPraHUYECKUX COCTUHECHUH.

MecTo u 3HaUCHHE OpFaHquCKOﬁ XUMHHU B CUCTEMC CCTCCTBCHHLIX HAYK.

Yraesogopoasi (10 yacos)

IIpenensHble yraeBonopoas! (ankansl). Cmpoenue monexynvl memana. ' OMOIOTHYECKUI Psil aJIKaHOB.
I'omonoru.MexnayHaponHas HOMEHKIJIATypa OpPraHMYECKHMX BellecTB. M3oMepus yriiepomHoro ckenera.
3aKOHOMEPHOCTH M3MEHEHHS (PU3NYECKUX CBOMCTB. XMMHUYECKUE CBOMCTBA (HAa MpUMEpPE METaHa U 3TaHa):
peakuuu 3amelieHus (TaJoreHUpoBaHUE), ACTUIPUPOBAHMS KaK CIOCOObI IMONY4YEHHsS Ba)KHEHIIMX
COG,Z[I/IHeHI/Iﬁ B OpTraHHU4YCCKOM CHHTC3C. FopeHHe ME€TaHa KaK OJIHWH N3 OCHOBHBLIX HMCTOYHHKOB TCIlJIa B



NPOMBIIUICHHOCTH U OBITY, usomepuzayuu  aikanos. ILlennvie peakyuu. C80600HbIe  paOuKanwl.

l'anozenonpouszsoonvle ankanos. HaxoxaeHue B mpupo/ie U IpUMEHEHHUE alIKaHOB.

Kpatnele cBsa3u. HenpenenbHble — yriaeBonopoabl. ANKeHbl. Cmpoenue — MONEKyIbl  SMuiend. Sp—
Tubpuouzayus. 'omonmornueckuii  psn  ankeHoB. Homenknatypa. M3oMmepus yriaepogHOro ckenlera u
MOJIOKEHUS KpaTHOM CBsI3W B MoJieKylde. XHUMHUYECKHE CBOWCTBa (Ha MpUMEpe HTHIICHA): pPEaKIUu
MPUCOCIUHECHHS  (TATIOT€HUPOBAHUE,2UOPUPOBAHUEe,  TUIAPATAIMS, 2UOPOSAIO2EHUPOBAHUE)  KaK  CIOCO0
nojyyeHus  (YHKUMOHAJBHBIX  MPOM3BOIHBIX  YIJIEBOJAOPONOB, TopeHus. llpasuno  Mapkoenukosa.
Buvicoxomonexynapunvie coeounenus. Kauecmeennvie peakyuu na 0sotinyio céa3v. [lonuMepusanus 3TUIeHa Kak
OCHOBHOE€ HAIPABJIEHUE €ro HCHoJb30BaHUs. [loNMATHUIIEH KaK KPYMHOTOHHAXKHBIM MPOAYKT XHUMHYECKOTO
npou3BoJicTBa. [I[puMeHeHmne 3TuieHa.

Ankanuensl u Kaydykd. [loHsTHe 00 ankaaWeHax Kak YriIeBOIOPOAAaX C ABYMS JBOWHBIMHU CBS3SIMHU.
[Momumepwusanus nuBuHMIA (OyTamueHa-1,3) kKak crmoco0 MOTydeHUs CHUHTETHYECKOro Kaydyka. Mzonpen (2-
memunoymaouen-1,3). HarypanbHblii M CHHTETHUECKMH Kaydyku. Bynkanuzamusi kaydyka. PesuHa.
[Ipumenenne kayuyka u pe3uHbl. Conpsocénuvie 060lnble c6a3u. [lonyuenue u Xxumuueckue ceoucmeda
ankaouernos. Peaxyuu npucoeounenus (2anoeeHupo8anus) u nOIUMepu3ayuu aakaoueHos.

Ankusbl. AtietusieH (3TUH) U ero romoJioru. Cmpoerue monekyavl ayemunerd. | OMOIOTHYECKUNA
psan  ankuHoB. Homenkiarypa. HM3omepus yriiepogHOro cCkejlera M IIOJIOKEHUS KpaTHOW CBA3U B
Monekyne. Meswcknaccosasn uzomepus. sp-Iubpuouzayus. XuMUYeCKHe CBOMCTBa (Ha NMpUMeEpe aleTHIICHA):
peaKIMy IPUCOEIUHEHUS (TaJOTeHUPOBAHUE,cUOpUPOBaHe, TUAPATALNS, 2UOPO2AI02eHUPO8aHUe) KaK CIIoco0
MOJIyYeHUsI TOJUMEPOB MW  JIPYrMX TOJIE3HBIX MPOAYKTOB. [l'opeHue armeruiieHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOTO TJIaMEHU JJI CBapKH M pe3Ku MeTauioB. [I[puMeHenue aneruiieHa.

IToHsaTue o MUKIIOAJIKaHAX.

Apensl (apomaruyeckue yriaeBoaopobl). benzon KaK MPEACTaBUTEND apOMAaTHYECKUX
yraeBonopoaoB. Cmpoenue  monekynvl  6OeH3ona. XUMUYECKHE ~ CBOICTBa:  peaklMM  3aMelleHUus
(ranoreHHpoOBaHUE) KaK CIOCOO TMOJYYCHUS XHUMUYECKUX CPEACTB 3allUThl PACTCHHM, NPUCOCTUHCHHUS
(rugpupoBaHME) KakK JI0Ka3aTeIbCTBO HEMpEAeNbHOTO Xxapakrtepa OeH3ona. Peakuus ropenus. Toxyon.
Hzomepus 3amecmumeneil. [Ipumenenne OeHzona. [lecmuyuovl. [enemuueckas c6:A3b apeHos ¢ Opyeumu
V2neeo00pooamu.

[IpupoaHsie UCTOUHUKHU yriaeBogopoaoB. Ilpupoanstii ra3. Hedts. [lonyTHble HedTsHBIE ra3bl. KameHHbIH
yronb. [lepepaborka HedTu. Ileperonka Hedtu. Pextudukanmonnas xononna. bensun. Jlurpoun. KepocuH.
Kpekunr Hedrenpoaykros. TepmMuueckuii 1 KaTanuTU4ecKuii KpekuHru. [Tuponus.

Kuciopoacoaepxamme oprannyeckue coenHeHus (8 yacos).

Kucnopozacoaepsxamue oprannyeckue coeaunenus. OTHoaTOMHbIE NpenenbHble cniupThl. Kimaccudukarms,
HOMEHKJIATypa, M30MepHus CHUPTOB. MeTaHON M 3TaHON KakK NPEICTaBUTENN MPEIENIbHBIX OJIHOATOMHBIX
CIUPTOB. [lepsuunviii, 6MOPUUHBIL U MPemuyHblll amomvl yeiepood. Bodopoonas cesa3p. Xumudeckue
CBOMCTBa (Ha MpUMepe METAaHOJIa U 3TaHOJIa): B3aUMO/ICICTBIE C HATPUEM KaK CIIOCOO yCTaHOBJICHUS HATUYMS
THIPOKCOTPYIIIIBI, PEAKITUS C TaIOTEHOBOIOPOIaMHU KaK CIIOCO0 MOTYYCHHS paCTBOPUTEIICH, TETUIpaTallns KaK
croco0 MoyydyeHus STuieHa. Peakiuus ropeHus: cupThl Kak TOIUIMBO. Cnupmogoe Opodicernue. Depmenmeol.
Booopoonvie céazu. [lpumenenre MeTanosa U 3taHojia. OU3NOIOrHYEcKoe AEHCTBIE METaHOJIA U 3TaHOJa Ha
OpraHU3M YeJoBeKa. A1K020IU3M.

MHOroaroMHble CHHUPTHL. DTUICHTIUKOIb U TJIMIEPUH KaK MPEACTABUTENM MPEACIbHBIX MHOTOAaTOMHBIX
cnuptoB. KauecTBeHHas peakiiys Ha MHOTOAaTOMHBIE CITUPTHI U €€ MPUMEHEHUE JJIsl paclio3HaBaHUs TIIHIIEpUHA
B COCTaBE KOCMETUUYECKUX cpeACTB. [IpakTuueckoe mpuMeHeHne STUIICHTIUKOISA U TIULEepUHa.

®denoin. Apomarnueckue crnupthl. CTpoeHHe MOJeKyibl (GeHosia. B3anMHOe BIHMSHHE aTOMOB B MOJIEKYJE
¢denona. XuMH4eCKre CBOWCTBA: B3aMMOJICHCTBUE C HATPUEM, TUAPOKCUIOM HaTpusi, OpomoM. KauecTBeHHas
peakmus Ha GEeHOT.

[Tpumenenue peHoma.

KapOGonuneabsie coenuuenus. KapOonwnbHas rTpynma. AmpieruaHas rpynna. Amnpaerunbl. KeToHEI
W3omepust u HoMmeHknarypa. [lonyuenue u Xumuyeckue ceoucmea anvboecuoos. Peaxyuu okucnenus u
npucoeounenus anvoecudos.Merananb (hopManpaerua) W dTaHANb (aleTaTbIETHA) KakK TMpPeICTAaBUTEITH
MpeleabHBIX ambAeTUI0B. KadecTBEeHHBIE peakIMy Ha KapOOHWIBHYIO TPYMIy (peakius «cepeOpsHOTo
3epkaia», B3aumojehcTeue ¢ ruapokcugom Menu (II)) m ux mpumeHeHue myis OOHAPYKEHHS TMpeaeTbHBIX
QJIBJICTHJIOB B MPOMBIIIICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH anmbAeruioB. [IpuMenenue Qopmanbaernia u
areTanpieruia.

KapOonoBeie  kucnotel. KapbokcunbHast rpynma (kapOokcorpymma). M3omepuss W HOMEHKJIArypa
KapOOHOBBIX KUCIOT.OIHOOCHOBHBIE TpENeNbHbIE KapOOHOBblEe KHUCIOTHI. [lonmyueHne OIHOOCHOBHBIX



MpeleIbHBIX KApOOHOBBIX KHUCIOT YKCYCHAsi KHCJIOTa KaK TMPEACTaBUTENbh MPENeIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. XUMHYECKHE CBOICTBa (Ha MpUMepe YKCYCHOW KHCJOTBI): PEaKIHH C MeTallaMH,
OCHOBHBIMM OKCHJIaMH, OCHOBAHHUSIMU UM COJSIMU KaK TIOJATBEPXKIEHUE CXOICTBA C HEOPraHHMYECKUMU
KucinoTamMu. Peaknusi stepuduKaluyu Kak crnoco® MOJy4yeHUs CHOXKHBIX 3¢upoB. [IpumeHeHHE YyKCYCHOI
KHCIOTH. MypaBbHHas KucioTa. Anietarsl. [IpeacraBienue o BEICIINX KapOOHOBBIX KHCIIOTAX.

Crnoxusie 3pupsl u xxupsl. Homenkramypa. IlonydeHne, XMuMUIECKHE CBOMCTBA CIOXKHBIX 2GUpoB. Peakims
srepupukarnyu. CroxxHeie 3(QUPHl KaK MPOAYKTH B3aUMOJCHCTBUS KapOOHOBBIX KHCJIOT CO CHUPTaMHU.
[IpuMeneHne coKHBIX A(DUPOB B MUIIECBOK U Map(HIOMEPHON MPOMBINIUICHHOCTH. JKUPBI KakK CI0KHBIE dPUPHI
TIIMIEPUHA W BBICHINX KapOOHOBBIX KHUCIIOT. PacTUTENbHBIE W KUBOTHBIC XHUPHI, UX COCTaB. Pacmo3HaBaHue
pacTUTENBHBIX XUPOB HA OCHOBAaHUM HUX HENpENENbHOro Xxapakrepa. lIpumenenue xupos. ['maponus wnm
OMBUICHHE KHUPOB KaK CIIOCOO MPOMBIIIUICHHOTO TOTYYCHHS COJIeH BBICIINX KapOOHOBBIX KUCIIOT.

Mpbi1d Kak coju BBICHIMX KapOOHOBBIX KHUCIOT. Moromue cBoiicTBa Mbuia. Cunmemuueckue Morwoujue
cpedcmaa.

YraeBoasl (5 yaco).

Knaccudukanus yrineBogoB. MoHocaxapusl. Onuzocaxapuowl. Jlucaxapuasl. HaxoxneHue yrieBogoB B
npupone. ['moko3a  kak  ampAerupocnupT.  bpokeHume — rimroko3wl. dpykTosza. Caxaposa. [ uoponus
caxaposvl. KpaxMan u 1emmono3a Kak OHWOJOrMYecKHe MOJMMEphl. XHWMUYECKHE CBOMCTBA Kpaxmaia |
LEJUTI0NO03bl (THIPOIN3, Ka4eCTBEHHAs peaklus ¢ HOJIOM Ha KpaxMmall U €€ MpUMEHEHHue A OOHapyX eHHs
Kpaxmalia B TMpoAyKTax mnurTaHus). [IlpumeHenne u Ouosormueckas poib yriaeBonoB. [loHsTue 00
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMeEpE alleTaTHOrO BOJIOKHA. Ayemunyenntonoza Knaccuguxayus 6010KoH.
Wnentudukanus OpraHUYeCKUX COCIUHEHUU. [ eHemuueckas c6:13b Mexncoy KIACCaMU Op2aHUudecKux
coeounenutl. TUTIBI XUMUYECKUX PEAKIIUN B OPraHUYECKON XUMUH.

A3oTcoaeprkaniue OpraHu4ecKue coefuHeHus (5 4acos).

AmMuHOKHCTOTEI U Oenku. CocTaB W HOMEHKJIATypa. Amunsl. Amunoepynna. Anunun. Ilonyuenue u
Xumuueckue ceoucmea aHununda. AMAHOKUCIOTBI Kak aM(OTepHbIE OpraHHYECKUEe COeIUHEHMS. M3omepus u
HomeHnknamypa. bunonspuuiti uon. IlentugHas cBsA3b. buosnormdeckoe 3HadeHHE O-aMUHOKHCIOT. Obmactu
MPUMEHEHUS] AMUHOKUCIOT. Xumuueckue ceovcmea amunokucaom. Ilenmuowi. Ilonunenmuowl. I nuyun. benku
Kak mnpupoanble Ouomnonumepsl. CocTaB U cTpoeHue OenKkoB. XUMHUYECKHE CBOMCTBa OENKOB: THIPOJIH3,
nenarypanus. OO6HapyxeHue OelTKOB MPHU MOMOIIN KaueCTBEHHBIX (IBETHBIX) peakiuii. [IpeBpamenus 0eaxoB
MWLM B opranu3me. buonorndeckue GyHKIuM OEITKOB.

A3zorconepkaiue rerepouukiandeckue coenuenus. [upunun. Iuppoan. Iupumuaun. [lypus. A3zotuctsie
OCHOBAHHMS.

Hyxneunoseie kucnotsl. Hykneorunsl. KommemeHTapHble a30TUCTBIE OCHOBAHUS.

XuMUA U 370pOBbE YesnoBeka. DapMakoIorudecKast XuMus.

XuMmus moaumMepoB (5 4yaco).

[Tonumepsl. Crenens noaumepusanuu. MoHomep. CTpyKTypHOE 3BEHO. TepMOIIACTUYHBIE MOJIUMEPHI.
Crepeoperynsipabie nonumepsl. [lomustunen. Iloaunponunen. IlomuterpadropstunieH. TepmopeakTHBHbIE
nosmmmepbl.  denonodpopmansaeruaapie cMoubl. [lnactmaccel. @enomnacTel. AMUHOIIIACTHL. [IeHOTIIACTHI.
[Tpuponuslit kayuyk. Pesuna. 96onut. Cunternyeckue kayuyku. Cunretnueckue BosiokHa. Kanpon. JlaBcas.

11 kaace (344; 14. B Henemo)
Teoperuveckue ocHOBbI Xxumuu (19 yacon)

Crpoenne BemectBa. CoBpeMEeHHas MOJENTb CTPOCHHS aToMa. OJEKTPOHHAs KOHQPUTYpalus
atoma. OcHosHOe U 68030yxcoenHbvle cocmosnus amomos. Kitaccupukamuss XUMUYECKUX dJIEMEHTOB (s-, p-, d-
aneMeHThl). OCOOCHHOCTH CTPOCHHS SHEPTeTUYECKUX YpoBHEH aTroMoB d-aieMenToB. [lepuonnyeckas cucrtema
xumuueckux sneMeHToB JI.M. MenneneeBa. @usndeckuii cmbica Ilepuoanyeckoro 3akona [[.M. Mennaeneena.
[IpyuunHBl U 3aKOHOMEPHOCTU W3MEHEHUs CBOWCTB 3JIEMEHTOB M UX COCIMHEHUM MO MEpHOoJiaM U TPYIIaM.
DJIEKTpOHHAsg TMPUPOJA XUMHUYECKOM CBA3U. ODJIEKTPOOTPULIATEIBHOCTh. BUABI ~ XUMHYECKOW  CBSI3U
(xoBaJleHTHAsl, HOHHAs, METAITUYECKasi, BOAOPOIHAS) U MEXaHU3Mbl ee oOpazoBaHus. Kpucmaniuveckue u
amopguvle  sewecmsa.  Tunvl  KpUCMANIUYECKUX  peulemox  (AmoMHas,  MONeKVIApPHASA,  UOHHAS,
Memannudeckas).  3asucumocmsv  Qu3UYECKUX ~ CBOUCMSE  gewjecmeda  Om  MUna  KpUCMALIU4ecKoll
peuwtemku. IIpuarHB MHOTOOOpa3Hsl BEIIECTB.

XUMHYEeCKUEe peakluu. ['oMOreHHble U rereporeHHble peakuuu. CKOpOCTh PEaKIuu, €€ 3aBUCUMOCTh OT
pa3nMuHbIX (AKTOPOB: NPUPONBI PEArHPYIONIMX BEIIECTB, KOHIEHTPALMU pPEarupyroluIuX BEIECTB,



TEeMIIepaTyphl, IJIOIIAIA PEAKIIMOHHOM TOBEPXHOCTH, HATMYMs KaTanu3aTopa. Poib kaTann3aropoB B MpUpoOe
U MPOMBIIIJIEHHOM Mpou3BoJcTBe. OOpaTUMOCTh peakiuil. XMMHUYEeCKOe PaBHOBECHE U €r0 CMEIICHHE IO
JNCHCTBHEM pPa3MUYHBIX (PAKTOPOB (KOHIEHTpAIUS PEareHTOB WU MPOIYKTOB PEAKIUH, HaBJICHUE,
TeMIeparypa) Jig CO3JaHUsl ONTHMAJbHBIX YCIOBUM MNPOTEKAHHMSI XUMHUYECKHX IPOLECCOB./JucnepcHoie
cucmemvl. [lonamue o konnoudax (3o1u, eeau). Hcmunnvie pacmeopwi. Peakiium B pacTBOpax
AJIEKTPOJUTOB.pH pacTBOpa Kak MOKa3aTeslb KUCIOTHOCTU cpenbl. ['uaponu3 coneill. 3HaueHHWe TUipon3a B
OMOJOTMYeCKNX  OOMEHHBIX  Tporeccax. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEaKIMU B TPUPOJIE,
MTPOU3BOJCTBEHHBIX MPOIECCAX U KU3HEAEITEIBHOCTH OPTaHU3MOB.
Heopranuueckasi xumus (11 yacos)

Merampl. CriocoObl mosydeHus MeTauioB. Jlerkue u TsHKENbIe MeTayuibl. JIerkominaBkue W TYTOIJIaBKUE
MeTaibel. Metammueckue 3neMeHTsl A- U b-rpynn. Menp. L{unk. Turan. Xpom. XKeneso. Hukens. Ilnaruna.
CmnaBel. Jlerupyromue no6asku. Yépueie Mmetamibl. [{BeTHbie MeTamibl. YUyryH. Crans. JlerupoBaHHbIe cTamy.
Oxkcuabl 1 ruapokcuibl MetaioB. Hemeramnsl. [IpocTsie BemecTBa — HeMeTauibl. Yriepoa. Kpemuuii. A3or.
®dochop. Kucnopon. Cepa. drop. Xnop. Kucnornele okcuapl. Kucnopoaconepxkammue kuciaoTel. CepHast
KHCII0Ta. A30THas1 KuciioTa. BogopoiHble coeTMHEHUsI HEMETAILIOB.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTBHIX BEIIECTB — METAUIOB TJIABHBIX M IMOOOYHBIX
noArpymnn (Meap, Kee30) 1 HeMETAJJIOB: BOAOPOa, KHCIOPOa, raJIoreHOB, cephl, a30Ta, hocdopa, yriepona,
kpemHusi. Kopposus meTamioB: BUABI KOPPO3HH, CIIOCOOBI 3alIUThl METAUIOB OT KOPPO3UU. DIeKMpoau3
pacmeopoé u pacniaeos. Ilpumenenue sn1ekmpoausa 6 npoMvluIeHHOCMU.

XuMus " Ku3Hb (4 yaca)

Hayunble metoabl mo3HaHusi B XxuMuU. VcTouHnku xumuueckoi uHpopmanuu. [Touck mHpopmanuu mo
Ha3BaHMSIM, HAEHTU(UKATOpaM, CTPYKTYpHbIM QopmyiaaMm. MoaenupoBaHHe XHUMHYECKHUX IPOLECCOB U
SABJICHUHN, XUMUYECKUU AHAIU3 U CUHME3 KAK METOJIbl HAYy4YHOTO MIO3HAHMSL.

Xumuss u 3p0poBbe. JlekapcTBa, (epMeHTBI, BUTaMUHBI, TOPMOHBI, MHUHEpajbHble BOABL. [IpoGiiemsl,
CBSI3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX IpemapaToB. BpenHbie MPUBBHIYKU U (DAKTOPBI, pa3pylIaroline
310poBbe (KypeHHUE, ymoTpeOJIeHHE ajaKorojs, HapkoMaHwus). ParmoHanbpHOe mnuTaHUE. [luwyesvie 0006asKu.
OcHobl nuuesol Xumuu.

XuMHsT B TIOBCEIHEBHOW >XKM3HU. Motomue W yuctsamnme cpeacrBa. Cpeocmea 60pvbObl ¢ Ob1moGbIMU
HacekomMvlmMu.: peneiienmul, uncekmuyuovl. CpeacTBa JUYHON TMTHeHbl U KocMeTHKH. [IpaBuia Ge3omacHOi
paboThI ¢ €IKUMH, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMHU, CPECTBAMU OBITOBON XUMUHU.

XUMUS U CeNIbCKOE X03511cTBO. MUHEpalibHbIe U oprannyeckue ynoopenus. CpeacTsa 3aluThl pacTeHHH.

Xumus U dHepreTuka. [IpupoHpie HCTOYHUKH YTIEBOAOPOAOB. [IpupoHbIil ¥ MOMYTHBIM HEPTIHOM rasbl,
uX cocTaB U ucnons3oBanue. CoctaB HedTH U ee nepepaborka. HedrenpoaykTsl. OkTaHOBOE YHCIO OEH3MHA.
OxpaHa okpy:xarolei cpespl npu HedTenepepadboTKe U TPaHCIOPTUPOBKE HEPTENPOTYKTOB. AJIbTEepHATUBHBIE
HMCTOYHUKHU SHEPTUH.

Xumusi B cTpoutenbcTBe. lLlement. beron. [lonbop oNTUMalbHBIX CTPOUTEIBHBIX MaTEPHAIIOB B
MIPAKTUYECKOU NEATEIILHOCTH YEJIOBEKA. XUMHUS U IKOJIOrUsA. XUMHUUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH CPEebl U
ero nocienctus. Oxpana ruapocdepsl, TouBbl, aTMOCHEpHI, (IOpPHI U GayHBI OT XUMHYECKOTO 3arps3HECHUS.

III. TemaTn4yeckoe NJIAHUPOBAHUE
€ YKa3aHHeM KOJIUYeCTBAa YaCO0B, OTBOJAMMBIX HA 0CBOCHHUE KAKI0H TeMbI

10 kaace
Ne Ha3Banue Tembl KoanuectBo | XapakTepucTHKAa OCHOBBIX BU/I0OB
TeMBbI 4acoB AeSITeJIbHOCTH

1 Teopus XHMHYECKOro CTPOCHUSA 4 Paznuyath npenMeTsl U3ydeHus op-
OPraHuYecKUuX COeUHEeHHU. TaHUYECKON U HEOPraHUYECKOM XH-
IIpupoma XMMHMYECKUX CBA3EH MHH.
Oprannueckue BemlecTBa. [losiBienne u CpaBHUBaTh OpraHNUYeCcKHe u
pa3BUTUE  OPraHMYECKOM XHMHH  Kak HEOPTraHWYECKHUE COCANHEHUSI.
HayKd. XMMHUYECKOE CTPOEHUE KaK MOPSI0K Habsro1aTh 1eMOHCTpUpYEMBIE U
COC/IMHEHHS] aTOMOB B MOJIEKYJIE COTJIaCHO OMUCHIBaTh  OMBITHI C  TOMOIUIBIO
UX BaJIEHTHOCTU. OCHOBHBIE TOJOXKEHUS POAHOTO SI3bIKA U A3bIKA XUMHH
TEOPUH XUMUYECKOTO CTpOEHUS OCyIIECTBIATh pacueThl MO yCTa-
OpraHUYECKHUX COETMHEHUI HOBJICHHUIO (DOPMYIT YIIIEBOAOPOIOB
A.M. byrnepoBa.  YriepoaHslii  CKelleT 110 3JIEMEHTHOMY COCTaBy M IIO




opraHu4yeckod  mojekynbl.  KpaTHocTb
XUMHUYECKON CBSI3U. 3aBUCUMOCTH CBOMCTB
BEIIECTB OT XHMMHYECKOTO  CTPOCHHS
Monekyn. M3omepus u uzomepsl. [lonarue
0 ¢yHKUMOHANBHOM rpymme. [IpuHIUIBI

KJIacCU(PpUKAITIHI OpTraHUYECKHUX
COCIUHCHHUM. Cucremaruyeckas
MEXTyHapOIHas HOMEHKJIaTypa n
MIPUHIIUTIBI o0Opa3oBaHUs Ha3BaHUM

OpraHUYeCKUX COCTUHEHUH.
Mecto W 3HauYeHHE OpPraHUYECKOM
XUMHUHU B CUCTEME €CTECTBCHHBIX HayK.

aHaJIU3y IPOJYKTOB CrOpaHUs
Hcnosb30BaTh aIrOPUTMBI TPU
pelieHuu 3aay.

DopMyIUPOBATh OCHOBHBIC T10JI0-
JKEHUs CTPYKTYPHON TEOPUH Opra-
HHYECKHUX BEICCTB.
OnepupoBaTbOHATUIMU
«BaJICHTHOCTB) u «CTEIICHb
OKHUCIICHUS», «XUMUYECKOE CTPOCHUE,
«CTPYKTypHas GopMya.
MopenupoBaTh MOJIEKYJIbI HEKOTO-
PBIX OPraHUYECKHX BEILIECTB

Yraesogopoabl

10

OOBSICHATD POCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ alKaHOB Ha
OCHOBE MpECTaBICHUN 0
ruOpuau3anuu  opOUTane  aTroma
yraepoaa. UW3roraBnmuBaTh MOJENH
MOJIEKYJI QJIKaHOB, PYKOBOJCTBYSCh
TeOpuel  XUMHUYECKOTO  CTPOCHHUS
opraHvueckux BeniecTB. OTiau4arth
roMoyiorn oT wu3omepoB. Ha3biBaTh
AJIKaHbI o MEXIYHApOIHOU
HOMEHKJIATypeE. CocraBisiTh
YPaBHEHHS XUMHUYECKMX peaKLui,
XapaKTepU3YIOIINX XUMHYECKHE
CBOMCTBAa M€TaHa M €ro I'OMOJIOTOB.
Pemarp pacu€THble 3a7a4u Ha BBIBOJ
(opMyIIbI OPraHMYECKOTO BEIIeCTBA

[Ipenenbuble YTJIEBOJOPOBI
(anikanpl). CTpoeHHE MOJIEKYJIBI  METaHa.
T'omonornueckuii pan AJIKaHOB.
['omonoru.MexayHapoaHass HOMEHKJIATypa
OpraHUYECKUX BEILECTB. N3omepus
YIJIEPOJIHOTO  CKelleTa. 3aKOHOMEPHOCTHU
U3MEHEHUS buznyeckux CBOMCTB.
Xumuueckue CBOMCTBa (Ha  mpumepe
MeTaHa M 0JTaHa): peaklUHUd 3aMelleHus
(ranoreHMpoBaHUE), ACTUAPUPOBAHUS Kak
CHOCOObI MOJIy4EeHUS BAKHEUILINX
COCIMHEHUI B OpPraHWYecKOM CHHTE3E.
l'openne merana kak OAMH W3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B MPOMBIIUIEHHOCTH M
ObITYy, U30MepU3alu  ankaHoB. llemHble
peaxiuu. CBobonHbIe paauKabl.
l"anorenonpous3BoHbIE

ankaHoB. Haxoxnenue B mpupone H
IIPUMEHEHHE aJIKAHOB.




Kparnsie CBSI3U. Henpenenbubie
yrieBogopobl. Ankensl. CmpoeHue

MOeKyvl omunena. Sp—
I'ubpunuzanus. I'omonoruaeckuit pan
AJIKEHOB. Homenkiarypa. N3omepus

VIJIEPOAHOTO  CKelleTa U IOJIOKEHHUS
KpaTHOU CBA3U B MOJIEKyJIe. XHMHYECKUE
CBOICTBa (Ha TIpUMEpE ITHICHA): pEaKIuu
PUCOECTUHEHUS
(ranoreHnpoBaHue,TUAPUPOBAHUE,
THApaTalsl, THAPOTATIOTCHUPOBAHUE)  KaK
croco0  momydeHus:  (DYHKIIMOHAIBHBIX

MIPOU3BOTHBIX YIJIIEBOIOPOAOB,
ropenusi. [lpaBuiio MapKOoBHUKOBA.
BricokoMoOueKyIIIpHBIE COCIUHEHMUS.

KavecTBeHHBIE peakuuu Ha JABOHHYIO
CBA3b. HOHHMepI/IBaHI/IH 3THUJICHA KaK
OCHOBHOE HarpaBJICHUE ero
HCIIOJIB30BAaHUs. HOHI/IBTI/IJIGH KaK
KPYIMTHOTOHHKHBIA MPOAYKT XHUMHYECKOTO
npou3BoACTBa. [Ipumenenue stuieHa.

Ankanuensl W Kayuyku. [loHstue 00
alKaJUeHax Kak YIJIEBOJIOPOJAX C JABYMS
JNBOWHBIMM  CBsi3siMH.  [lomuMmepusanus
nuBuHWIA (OyramueHa-1,3) kak cmoco0
MOJTyYEeHUS CUHTETUYECKOTO
Kayuyka. M3zonpen (2-memunbymaouen-
1,3). HatypanpHblii W  CHHTETHYECKHUU
Kayyyku. Bynkanusanusa kaydyka. PesuHa.
[Ipumenenue KayuyyKa u
pe3unbl. CONpsKEHHBIE  IBOWHBIE  CBS3H.
[TonyyueHue W  XMMHUYECKHE CBOMCTBa
ankagueHoB. Peaknuum  mpucoeIMHEHHS
(ramoreHUpoBaHUs) W TOJUMEPHU3AIUN
AJIKaUEHOB.

OOBSICHATH MPOCTPAHCTBECHHOE
CTPOCHHE MOJICKYJIbI STHIICHA Ha
OCHOBE MPEJICTABICHUN O
rUOpUAM3AIIMN ATOMHBIX OpOuTanei
yraepojaa. M300paxarh CTpyKTYpHBIE
(bOpMYyIIBI ATKEHOB U X U30MEPOB,
Ha3bIBaTh AJIKCHBI TI0 MEXKTYHAPOTHON
HOMEHKJIAType, COCTABIATH (POPMYIIBI
AJIKEHOB 110 UX Ha3BaHUSIM.
CoCTaBNATh YpaBHEHHUS XUMHUYECKHX

peaKuuit, XapaKTepU3yIOIINUX
XAMHYECKHE  CBOMCTBAa  aJKEHOB.
[lonyyars  3THIIEH. Jloka3pIBaTh

HENpEeeNbHbI XapaKkTep AITHIIEHA C
MIOMOIIbI0 KAYECTBEHHOM pEaKIuu Ha
KpaTHbIE CBSI3H. CocraBnAaTth
YpPAaBHEHUsT XHMHMYECKUX PpEaKLuH,
XapaKTepU3YIOIIUX  HENpeAeIbHBIN
xapakrtep ankagueHoB. OOBACHATD Sp-
rHOpUIN3AIMI0 U TPOCTPAHCTBEHHOE
CTPOCHHME  MOJIEKYJIBI  alleTHIICHA,
Ha3bIBaTh TOMOJIOTH AalETHJIEHA II0

MEXIYHAPOAHOU HOMEHKJIaType,
COCTaBJISITh ~ YpaBHEHUs  pEaKIIHii,
XapaKTEepPU3YIOIIUX XUMUYECKHE

CBOMCTBA alleTWIeHAa




—  AnkuHbl. AuetTuwiieH (3TUH) U €ro

romouioru. Cmpoenue MOJIeK) bl
ayemunena. I'omonornueckui psn
AJKHHOB. Homenknatypa. N3omepust

YIJIEPOJHOTO  CKEJeTa U MOJIOKEHUs
KpaTHOH CBSI3M B MOJIeKyJie. MexkiaccoBas
nzomepust. sp-I'mOpunnzanus. Xumuueckue
CBOlicTBa (Ha TIpUMepe  aleTUJICHA):
peakiuumn MPUCOECTUHEHUS
(ranoreHupoBaHuUe,TUAPUPOBAHUE,
TUApaTalus, THAPOraIOTeHUPOBAHUE)  KaK
Croco0 TOJy4eHHUs! MOJMMEPOB U IPYTUX
MOJIE3HBIX MPOAYKTOB. ['OpeHue anerusieHa
KaK MCTOYHUK  BBICOKOTEMIIEPATYpHOTO
IJJAMEHU Il CBapKU U PE3KU METAJLJIOB.
[IpumeneHue areTuneHa.

OOBsACHATH  Sp-TUOpUAM3ALAIO U
IIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbl ~ alleTWJIEHa,  Ha3bIBaTh
TOMOJIOTH aleTUJIeHa 1o
MEXIYHAPOAHOU HOMEHKJIATYypE,
COCTaBIATh  YPaBHEHHUS  PEaKLMH,
XapaKTEpU3YIOIIHNX XUMHYECKHE
CBOMCTBA alleTUJICHA

— ApeHbl (apoMaTHUECKue

YTJIeBOJIOPOIbI). ben3oun KaK
npeaACTaBUTCIIb ApOMAaTHYCCKUX
yriaeBogopoaoB. CTpoeHue MOJICKYJTbI

Oenzona. XUMHUYECKHUE CBOWMCTBA: PEAKIUU
3aMenIeHus (TaJIOTeHUPOBaHUE) KaK CII0co0
MOJIYYEHUST XUMUYECKUX CPEACTB 3allUThI
pacTeHui, mpucoeANHEHUs (TUAPUPOBAHNC)
Kak JTI0Ka3aTeNbCTBO HEMpeAeIbHOrO
XapaxkTepa OeH3oa. Peaxnus
ropenus. Tomyon. H3omepus
3amectureneil. [I[pumenenue

oensona. [lecruniuael. ['eHeTnyeckas CBS3b
apeHOB C JIPYTUMU YTIIEBOJOPOJIaMHU.

OOBACHATD AJIEKTPOHHOE u
IPOCTPAHCTBEHHOE CTpoeHHue
MOJIEKYJIbl O€H301a.

N300paxxkath CTPYKTYpHYIO (GOpMyITy
OcH30I1a IBYMSI CIIOCOOAMH.
OOBSICHATH, Kak CBOMcTBa OeH30J1a
00yCJIOBJICHBI CTPOCHHUEM ero
MOJICKYJIBI.

CocTaBnsTh  ypaBHEHHUS  PEaKIIHiA,
XapaKTePU3YIOIINX XHUMHAYECKHE
cBo¥icTBa OE€H30J1a M €r0 TOMOJIOTOB

IIpuponHbIE HCTOYHHMKH YIJIEBOLOPOJIOB.
[Ipuponuerit  ra3. Hedts. IlomyTHbIe
He(TssHbIle  Ta3pl.  KaMeHHBI  yroib.
ITepepabotka HedTu. Ileperonka HedTH.
Pextu¢ukanmonHas  kojoHHa.  beH3uH.
Jlurpoun. Kepocun. Kpexunr
He(TENPOIYKTOB. Tepmuueckuit u
KaTaJauTUYeCKui KpekuHru. [Tupomnus.

XapakTepu30BaTh COCTAB MPUPOIHOTO
ra3a ¥ MOIMYTHBIX HE(PTSHBIX Ta30B.
XapakTepu3oBaTh CHOCOO0BI
nepepabotkn  HepTH.  OOBACHATH
oTiaMuue OCH3MHA MPSIMON MEPEroHKU
OT KPEKHUHT - O€H3MHA

Kucnopoaconep:kamye opraHuveckue
COeTMHEHHSI.

OpnHOoaTOMHBIE TPEAEIBHBIE  CIMPTHI.
Knaccudukanus, HoMeHKIaTypa, U30Mepus
CIIUPTOB. MeTaHon W 3TaHON  Kak
MIPEACTABUTENMN NPENEIbHBIX OJTHOATOMHBIX
cinuptoB. [IepBuuHBI, BTOPUYHBIN u
TPETUYHBIA aTOMBI yriepoaa. BomopoaHas
CBsI3b. XMMUYECKUE CBOMCTBa (Ha mpUMepe
METaHOJia M 3TaHOJ]a): B3aUMOJEHUCTBUE C
HaTpUEM Kak Ccrnoco0  yCTaHOBJICHHS
HaJu4usl THUAPOKCOTPYNIBI, peakius ¢
raJOreHOBOIOPOIaMH KaK crnocob
MIOJIyYEHUSI PACTBOPUTENIEH, NETUAPATALMS
KaK CIoco0 MOJy4YeHHUs STHieHa. Peakius
TOPEHUs: COUPTHI KaK TommBo. CiupToBOE

N3ob6paxath o011y10 bopmymy
OJTHOATOMHBIX TPEACIBHBIX CIUPTOB.
OO0BscHATH 00pa3zoBaHKUE BOJOPOTHON
CBSI3M W e¢ BIUSHHWE Ha (U3HUYCCKHE
cBoiictBa  cnuptoB.  COCTaBIATH
CTPYKTYpHBIE (POPMYJIIBI CIIUPTOB U MX
U30MEpOB, HA3bIBaTh CIUPTHI IO

MEXTyHapOIHOMN HOMEHKJIaType.
OOBSICHIATh  3aBHUCHMOCTh  CBOWCTB
CIIUPTOB oT HaJIUYus

¢ynkunonanpHoit  rpynmel - (-OH).
CocTaBisiTb  ypaBHEHMSI  pEaKiHi,
XapaKTEepU3YIOIINX CBOMCTBA CIIUPTOB
U WX IpHUMEHeHue. XapaKTepu3oBaTh




Opoxxenune.  depmeHtsl.  Bomopomnbie
cBs3u. [I[pumeHenre MeTaHosia W 3TaHOJA.
dusunonornyeckoe JACUCTBUE METAHOJIA H

dusnonornuecKoe JeicTBHE
METaHOJIa ¥ ATaHOJIA.

JTaHoOJIa Ha OpraHu3M
4esi0BeKa. AJIKOIOJIU3M

MHoroaroMHsIe CocTaBnATh  ypaBHEHHUS  pEaKLMii,
CHUPTHL. OTUICHIIUKOIb U TJIHLIEPUH Kak XapaKTEPU3YIOLINX CBOMCTBa
IIPEACTABUTEIN IIPEACIIBHBIX MHOI'0aTOMHBIX CIIUPTOB, u

MHOT0aTOMHBIX crnupToB. KauecTBeHnHas
peakius Ha MHOTOATOMHBIE CIUPTHI U €€
MIPUMEHEHHE JUTSt pacro3HaBaHus
[NIMLIEpUHA B COCTaBE KOCMETHYECKHX
cpenctB.  IIpakTuueckoe  mpuUMEHEHUE
STWJICHIJIMKOJIS U TJIHLIEpHHA.

IPOBOJANTHh KAUYECTBEHHYIO PEaKIUIO
Ha MHOT'OQTOMHBIE CIIHUPTHIL.

®eHoa. ApomaTHyecKue
cnupthl. CTpoeHue MOJIEKYIIbI
¢deHona. BzaumMHOEe BIMSHUE AaTOMOB B
MoJiekyJe (eHona. XUMHUYECKHe CBOMCTBA:
B3aMMOJCICTBUE C HATPUEM, THAPOKCUIOM
HaTpusi, Opomom. KauecTBeHHass peakius
Ha (eHo.

[Tpumenenue peHoma.

OOBSICHIATH  3aBHUCHUMOCTh  CBOWCTB
deHoma OT CTPOCHHS €r0 MOJICKYIIHI,
B3aMMHOE  BIIMSHHE  aTOMOB B
MOJIeKyJe Ha npumepe (QeHona.
CocTaBisiTb ~ ypaBHEHHUSI  pEaKIUi,
XapaKTePU3YIOIIIX XUMUYECKUE
cBoiicTBa (peHoma

Kap6onunbHbie COETUHEHMUSI.
KapOonunpHast ~ rpymma.  AjbJIerugHast
rpynna. Ansaeruasl. Keronsl. M3oMepus u
HOMeHKJIaTtypa. [lonyyenne U Xumuueckue
CBOMCTBa aJIbAECTUI0B. PeakIiuy OKUCIEHUSI
U TPUCOEAUHEHUs ajbAeru/ioB.MeTaHaib
(bopmanpaerum) U dTaHAb (AlEeTaTbACTHT)

KaK MpeACTaBUTEIN MpeaeNIbHBIX
anpaeruoB. KadecTBEHHbIE pEaKIMU Ha
KapOOHUIIBHYIO rpymnimy (peakuus

«cepeOpsHOTO 3epKajay, B3auMOJIEHCTBHUE C
ruapokcuaom meau (I1)) u ux nmpumeHeHue
U1 OOHApYKEHUS MPEeACTbHBIX albJACTHI0B
B NPOMBIIUICEHHBIX  CTOYHBIX  BOJAX.
TokcuyHocTs anbaeruaoB. I[IpumeHnenue
dbopManbaeruaa U areTanbaeruaa

CoctaBnsath (OpMyIbl H30MEPOB U
TOMOJIOTOB allbJIETU/IOB W HAa3bIBATh
UXx 1o MEKTyHAPOHOMN
HOMEHKJIAType. OOBSACHATD
3aBUCUMOCTh CBOMCTB aJbJETUIOB OT
CTpoeHUsT  UX  (YHKIMOHAJIHHOU
rpymmbl.  [IpoBOAMTH KadyeCTBEHHBIC
peakuuu Ha anbaerunbl. COCTaBISTH

ypaBHEHUSA peaKuuii,
XapaKTepU3YIOLINUX CBOMCTBA
aJIbJIETUIOB.

KapOoHOBBIE KUCITOTHI.

KapOoxkcunbHas rpymma
(kapOokcorpyria). Nzomepus "
HOMEHKJIATypa  KapOOHOBBIX  KHCIIOT.
OIHOOCHOBHBIC TIpe/ieTbHBIE KapOOHOBBIC

kucinoTel. [lonyuenue OJIHOOCHOBHBIX
npeeabHbIX KapOOHOBBIX
KHUCJIOT YKCyCHas KHCIIOTa KaK
MIpeICTaBUTENb IpeenbHbIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCIIOT.
XUMHYECKHE CBOWCTBA (Ha  TpuUMEpe

YKCYCHOM KHCJIOTHI): peakuuun C
MeTaJulaMH, OCHOBHBIMHU OKCHJIaMH,
OCHOBaHUSIMU " COJISIMH KaK

CocraBniate (opMylbl H30MEPOB U
TOMOJIOTOB KapOOHOBBIX KHCJIOT U
Ha3bIBaTh HX [0 MEXAYHapOAHOU
HOMEHKJIAType. OOBSACHATD
3aBHCHUMOCTh CBOMCTB KapOOHOBBIX
KHCJIOT OT HAINYMS (DYHKIIMOHATLHON
TPYIIIBI (-COOH). CocraBnsaTh
ypaBHEHUS peakuui,
XapaKTEPU3YIOIIHNX CBOMCTBA
KapOOHOBBIX  KucnoT.  Ilomydarts
YKCYCHYIO KHUCIIOTY W JOKa3bIBaTh,
YTO 3TO BEUIECTBO OTHOCUTCS K
KJ1accy KHCJIOT. OTtnuyathb
MYPaBbUHYIO KUCJIOTY OT YKCYCHOH C




MIOATBEPKIECHUE CXOZCTBa C
HEOPraHWYeCKMMHU KHCIOTamMHu. Peakuus
sTepuUKan  KaKk Ccrmocod MOJydeHus
CIOXHBIX 3¢upoB. [IpuMeHeHHE YKCYCHOM
KHUCJIOTBI. MypaBbrHas

IIOMOIIBIO XMMHUYCCKUX peaKHHﬁ.

kuciota. Auerarsl. [IpencraBienue 0
BBICHINX KapOOHOBBIX KHCIIOTaX.
CrnoxHble 3upHI u CocTaBnATh  ypaBHEHHs  peakuui

xupbl. Homenknarypa. [lonydenue,
XUMHUYECKHE CBOMCTBA CIOKHBIX 3(HUPOB.
Peaknust srepudukanun. CrnoxxHbie 3UPHI
KaK MPOJTYKTHI B3aUMOJICUCTBUS
KapOOHOBBIX ~ KHCIOT CO  CIHPTaMH.
[IpumeHeHne CI0KHBIX 3()UPOB B MHUIIEBOI
1 nap(roMepHON TPOMBIIIIICHHOCTH. JKUpBI
KaK CJIOXHBbIE d(QUPBI TIIUIEPHUHA U BBICIIMX
KapOOHOBBIX KHCIOT. PacturenbHble W
YKUBOTHBIE KUPBIL, 170:¢ COCTaB.
PacniozHaBaHue pacTUTENBHBIX XHUPOB Ha
OCHOBAaHMHU MX HEINPEIEIBHOIO XapakTepa.
IIpumenenne  xupoB. I'mapomus  wnm
OMBIJICHUE KUPOB KaK croco0
IIPOMBIILIJIEHHOTO HOJTyYEHUs conent
BBICIINX KapOOHOBBIX KHCIIOT.

MpbUT4 Kak COJM BBICHIMX KapOOHOBBIX

sTepudUKaIIH. OOBSACHATH
OMOJIOTHYECKYIO pOJIb JKUPOB.
CobOmoiate TpaBmwiIa  0€30MacHOTO
oOpareHus co cpencTBaMu OBITOBOU
XUMUHU

KHUCIIOT. Moromue CBOMCTBA

MbuTa. CHHTETHYECKHE MOIOIIIUE CPE/ICTBA.
YriaeBoanl

Knaccudukamms YTJIEBOIOB.

Mownocaxapuabl. Onueocaxapuobi.

Hucaxapunpl. HaxoxneHue yrieBogoB B
npupoje. [nroko3a Kak allbIAeruoCIHpT.
bpoxenue
rroko3bl. Ppykrosa. Caxaposa. [ uopoaus
caxaposvl

Kpaxman u EJUTI0I03a KakK
OMOJIOTHYECKHE TOJUMEphl. XHUMHYECKHE
CBOMCTBA  Kpaxmalla W  IeJUII0JI03bI
(ruaponus, Ka4eCTBEHHAs PEaKLUs ¢ HOJA0M
Ha KpaxMajl M €€ NpUMEHEHHe s
OOHapyKeHHMs Kpaxmaja B HPOAYKTax
nutanus). [IpuMeHenne u OwWooTHYEcKast
POJIb YTIIEBOJIOB

[TonsiTie 00 MCKYCCTBEHHBIX BOJIOKHaX
Ha npuMepe aIleTaTHOTO
BOJIOKHA. AIIETHILICIUIION03a
Knaccugukanus BOJOKOH.

Nnentuduxarnms OPraHNYECKHUX
COCAMHEHMH. ['eHeTHYeCKass CBS3b MEXAY
KJIaccaMu OPraHNYECKHUX

COEAMHEHMMN. TUITBI XUMHUYECKUX PEAKLIUN B
OPraHNU4eCKON XUMHH.




5 A3oTcoaepxxamniue OpraHn4yeckKme 5

COeIMHEeHHUA

AMuHBI.  AmuHOrpynna.  AHWIMH. 1 CocTaBnATh  ypaBHEHHs  peakuui
[TonyyueHue W  XHMHUYECKHE CBOMCTBa XapaKTEPU3YIOIINX CBONCTBA AMUHOB.
aHUJIMHA.

AMMHOKHUCIIOTBI Kak amdoTepHbIe 2 OOBSICHIATH  3aBHUCHUMOCTh  CBOWCTB
OpraHMYECKUE COeauHEeHUs. M3omepus u AMUHOKHUCIIOT OT  CTpPOEHHs  HX
HOMeHKIamypa. bunonapnuiii UOH. byHKIIMOHAMBHBIX Tpymi. HazbiBaTh
[TenTuanas CBS3b. buonorunueckoe AMHUHOKHUCIIOTBI I10 MEXKIYHapOJIHOU
3Ha4YEHUE 0-aMHHOKHCJIOT. Ob6nactu HOMEHKJIaType " COCTAaBIISITh
IIPUMEHEHUSI ~ aMUHOKUCIOT. Xumuueckue ypaBHEHUS peakiuii,
ceolcmea AMUHOKUCTIOM. Ilenmuowi. XapaKTEPU3YIOIINX UX CBOMCTBA.
Tonunenmuowt. I nuyun.

benku kak mnpupoaHbIE OHOMOIUMEPHI. 1 OOBsICHATH  OMOJIOTUYECKYIO  pOJIb
CoctaB u cTpoeHue OenkoB. XHMHUYECKHE OeIKOB M WX MpEBpalleHHH B
CBOMCTBa OEIKOB: TUAPOJIN3, JCHATYpaIUsl. opranusme. [IpoBoauth  LIBETHBIE
OOnapyxeHue OETKOB TpH  [MOMOIIU peakuuu Ha OenKu.

KaueCTBEHHBIX (LIBETHBIX) peakIuii. OOBSICHATh  OMOJOTHYECKYIO  POJIb
[IpeBpareHus: OENKOB MUIIH B OPTaHU3ME. HYKJIEMHOBBIX KHUCIIOT.
buonornueckue GyHKIMNU OEITKOB.

A30TcoAepKale TeTEePOLUKINYECKUE 1 ITonp30BaThCH WHCTPYKIIUEH K
COCIMHEHMUS. [Iupuoun. [Tuppoa. JIEKapCTBEHHBIM IIpenaparam
[InpumMuuH. IIypun. A3zotuctsle
OCHOBAHMSI. HyknenHoBblE ~ KHCIOTBHI.

Hyxneotuast. Kommniementapueie
A30TUCThIE OCHOBAHUSI.

Xumus u 310pOBbE YyenoBeKa.
dapmMaKoIOrnyecKas XuMHs.

6 XuMUs NMOJUMEPOB 2 3anucelBaTh  YpPaBHEHHsS  peakUHu
[Momumepsl.  CreneHb  MONMMEPU3ALUU. MOJIMMEPU3ALUU. 3anuceiBaTh
MoHnowmep. CtpykTypHOE 3BEHO. ypaBHEHUSA peakuui
TepmoracTuyHbIC MOJIUMEDBL. MOJIMKOHACHCAITUH. Pacnio3naBath
CrepeoperyispHble MTOJIUMEDBL. OpraHWYECKHE BELIECTBA, MCHOJb3Ys
[TonusTHiteH. [TonunponumieH. Ka4e€CTBEHHBIE PEAKLINU
[TonmuterpadropaTiien. TepmopeakTUBHBIE
HOJIUMEPBI. denonohopmanbaeTUIHbIC
CMOJIBI. [1nacTmaccel. DEeHOMIACTHI.

AmuHonutactel. Ilenomnactel. IlpuponaHsrii
kayuyk. Pesuna. D6onut. CHHTETHUYECKHE
Kayuyku. JlaBcan
HUTOr0 34
11 kaacce
Ne Ha3Banue Tembl KoanuectBo | XapakTrepucTuka 0CHOBHBIX BH/I0B
TeMBbI 4acoB AeSITeJIbHOCTH

Teopernyeckue 0CHOBbI XUMHHU 19

1 Baxneiimne XuMH4YECKHE TMOHATHS U 4
3aKOHBI
Crpoenue BemniectBa. CoBpeMEHHasi MOJIEIIb 3 [lepeuncnars BaxKHeUIINE
CTpOEHUS aToma. DneKkTpoHHas XapaKTEPUCTUKU XUMUYECKOTO
KOH(uUrypamms atoma. OcHogHoe u anemeHnTa. OOBACHATD pa3nuyue
6030)ocOeHHble COCMOsHUA MEXIY MOHATUSIMU «XUMUYECKHUI
amomos. Kiaccudukanus XUMHYECKHUX 3JEMEHT», «HYKIUA», «HU30TOID.
3JIEMEHTOB (s-, p-, d-3r1eMeHTHI). [IpuMeHATH 3aKOH COXpaHEHUS MacChl

OCcOOEHHOCTH CTPOEHMSI HHEPreTHUECKUX

BCIICCTB ITPHU COCTAaBJICHUU




ypoBHEl aTOMOB d-3JIEMEHTOB.

YPaBHEHUN XUMUYECKUX PEAKIUN.
Onpenenarb MaKCUMaJIbHO
BO3MO>KHOE YHCJIO AIEKTPOHOB Ha
JHEPreTHYECKOM ypOBHE. 3aIIUChIBATH
rpaduveckue eKTPOHHbIE

bopMyIIBI 5-, p- 1 d-2JIEMEHTOB.
XapakTepu3oBaTh NOPAIOK
3aIIOJIHEHUS YJIEKTPOHAMHU
OHEPreTUYECKUX YPOBHEU U
noaypoBHel B atomax. OOBSCHATH, B
YEM 3aKITI0YaeTcsl PU3NIECKUN CMBICTT
HOHATUS «BAJIEHTHOCTbY». OOBSICHSTS,
YEM OIPENEISIIOTCS] BAJICHTHBIE
BO3MO>KHOCTH aTOMOB Pa3HBIX
AJIEMEHTOB.

[lepuonuueckas cucTeMa  XUMHUYECKUX
anemenToB .M. MenaeneeBa. ®u3zndeckuit
cmbicn  Ilepuogmueckoro 3akona JI.H.
Menpeneesa. 1IpuunHbl U1 3aKOHOMEPHOCTH
W3MCHCHHUS CBOMCTB DJIEMEHTOB M HX
COEAMHEHHH N0 EPUOJAM U TPYIIIIAM.

CocTaBiATh rpadguyeckue
AIIEKTPOHHbBIE bopmyIbl azoTa,
dbocdopa, Kucaopoaa u Cephl, a TAKKe
XapaKTepu30BaTh U3MEHEHUS
paanycoB aTOMOB  XMMHYECKHX
JIEMEHTOB IO mepuogam u  A-
rpynnam nepuoIn4eckoi TabJInIbl

DJIEKTpOHHAA TOpUPOJAa  XUMHUYECKOM

CBS3H.  DIEKTPOOTPULIATEIBHOCTH. Buabl
XUMHUYECKON CBSI3U (KOBAJICHTHAs, MOHHAs,
MeTaJandecKkas, BOJIOPO/IHAS) u
MEXaHU3MBI ee
oOpazoBanus. Kpucrammmueckue u
amop(HBbIe BEIECTBA. Tunet

KPUCTAUIMYECKUX  PEIIeTOK  (aTOMHas,
MOJIEKYJISIpHAsl, WOHHAs, METaJJIMYEcKast).

3aBHUCUMOCTh bu3IecKuX CBOWCTB
BEIIECTBA OT THUINA KPUCTALIIMYECKOM
pemetku. [Tpuunnel MHOT000pa3us
BELIECTB.

OOBSCHATD MEXaHW3M O00pa30oBaHUSA
MOHHOW M KOBAJICHTHOM CBA3U U
0COOCHHOCTH (PU3MYECKUX CBOWCTB
HMOHHBIX " KOBaJICHTHBIX
COEMHEHUM.
CocTaBnsTh 3JEKTPOHHBIE (HOPMYIIBI
MOJIEKYJI KOBAJIEHTHBIX COCAMHEHUH.
OOBSCHATD MEXaHW3M O00pa30BaHUSA
BOJIOPOJTHOM Y METAJNIMYECKOU CBSI3EM
U 3aBUCUMOCTb CBOWCTB BEIIECTBA OT
BUJA XUMHUYECKON CB3U. OOBICHATH
MPOCTPAHCTBEHHOE CTpOCHHE
MOJIEKYJT OpPTaHUYECKHUX "
HEOPraHMYECKUX  COEIMHEHUH ¢
IIOMOIIBIO IIPEACTABICHUI 0
TUOpHUIU3aAIIN opOuTaneil.
OOBSICHIATh  3aBHUCHMOCTh  CBOWCTB
BelIeCcTBa oT THIIA ero
KPUCTAJUIMYECKOU PELIETKA.
OOBSCHATh TPHUYUHBI MHOT000pa3us
BEII[ECTB




XUMHUYECKME peakiuu. | oMOoreHHele U 6 [Iepeuncnars MIPU3HAKH, o
reTEePOreHHbIE peakiuu. Ckopocth KOTOPBIM KJIACCU(UIUPYIOT
peaKkiny, €€ 3aBUCHMOCTh OT Pa3IMYHBIX XUMUYECKHE PEaKIINU.
(bakTopoB: IPUPOJBI pearupyromumx OOBSICHATH CYHIHOCTh XUMHYECKOH
BEILIECTB, KOHIEHTpAIMU pPearupyrommx peakiuu.  CocTaBisTh  ypaBHEHHS
BEILIECTB, TEMIIEpaTyphl, IJI0IA U XUMUYECKUX PEAKIUN, OTHOCAIIUXCS
PEaKIMOHHOW  TOBEPXHOCTH,  HAJIUYUS K omnpeaenéHHoMmy Tumy. OOBICHATH
Kataiu3aTopa. Ponp karanmzatopoB B BIIMSIHHE KOHLEHTpALUil peareHTOB Ha
MPUPOJIE U POMBIIIIEHHOM MPOU3BOCTBE. CKOPOCTb TOMOTEHHBIX u
O6parumocTh  peakiuid.  XUMHYECKOE TeTepOreHHbIX peakiuid. OOBACHATH
paBHOBECHME M  €ro  CMEIIECHHUE MOJ BIUSHUE pa3INYHBIX (PaKTOPOB Ha
JNENCTBUEM Ppa3JInYHBIX ¢bakTopoB CKOPOCTb XMMHYECKOM peakuuu, a
(KOHILIEHTpAIUsl PEareHTOB WJIA MPOAYKTOB TaKXe 3HauYEHUE MIPUMEHEHUS
peakuuu, JaBieHHe, TeMIeparypa) A KaTaJu3aToOpoB U HHTHOUTOPOB Ha
co3JaHus ONTUMAIbHBIX yCIIOBUM MpaKTHUKE. OOBSICHIATh  BIIMSIHHE
MPOTEKAHNS XUMUYECKHX ITPOLIECCOB. WU3MEHEHUsI KOHUEHTPAIMu OJHOTO W3
pearupyromumx BEILECTB,
TEMIIEpaTypbl W  JaBJI€HUS  Ha
CMENIEHUE XUMUYECKOTO PAaBHOBECHS
HMucnepcusle cucrembl. llonstue o 6 XapakTepru3oBaTh CBOMCTBA
Kotonaax — (3omu, renw). VcTUHHBIC Pa3JIMYHBIX BUIOB JUCIEPCHBIX
pacTBopbl. Peakin B pacTBopax CUCTEM, YKa3bIBATh IPUYNHBI
3JEKTPOJIUTOB. PpH pactBopa KaK KOaryJisiliuy KOJIJIOUJIOB U 3HAUYECHHE
IOKa3aTeNlb KUCIOTHOCTH cpesl. ['maponns 3TOrO siBJeHus. PemaTte 3a1aumn Ha
CoJIeH. 3HaueHue TUAPOIN3a B MPUTOTOBJIEHUE PacTBOpa
OMOJIOTHYECKUX 0OMEHHBIX onpenenEHHON MOJIIPHOM
nporeccax. OKUCIUTETbHO- KOHIIEHTpaluu. ['0TOBUTH pacTBOp
BOCCTAHOBUTEJBHBIE PEAKUUU B MPHUPO/IE, 3aIaHHON MOJISIPHOM KOHLIEHTpaLUU.
MIPOU3BOICTBEHHBIX npoiieccax u OOBSICHSTH, TOYEMY PACTBOPHI
KU3ZHENESITEIIbBHOCTH OPTraHU3MOB. BEILECTB C MIOHHOMN M KOBaJICHTHOU
MOJISIPHOM CBSI3bIO IMTPOBOSAT
anekTpudeckuil Tok. Onpenensate pH
Cpeibl C MOMOIIBI0 YHUBEPCATBLHOTO
uHaukatopa. OOBSICHATH C MO3UITUH
TEOPUH DJICKTPOIUTUIECKOU
JUCCOIMAIMU CYIIIHOCTh XUMUYECKUX
peaKLHii, MPOTEKAOIINX B BOJHON
cpene. CocTaBiATh IMOJHBIE U
COKpallléHHbIE MOHHBIC YPABHEHUS
pEaKIH, XapaKTEPU3YIOIITUX
OCHOBHBIE CBOMCTBA Ba)KHEUILINX
KJIACCOB HEOPTaHUYECKUX
coenuHeHU. OnpenensTh peakuio
Cpenbl pacTBOpa COJIA B BOJIE.
CocTaBiATh ypaBHEHUS pEaKIHi
TUAPOIN3a OPTaHUYECKUX U
HEOPTraHWYECKUX BEIECTB
Heopranuueckasi xummus 11
Mertansl. Crioco6b1 MIOJIy4EHUs 5 XapakTepHu30BaTh 00IIME CBOICTBA

MeTauioB. Jlerkue W TsKENble METaJUIbL.
JlerkonnaBkue W TYTOIJIABKUE METAJUIBL.
Merannueckue 3yemMeHTsl A- U b-rpymnm.
Mens. DHunk. Twurtan. Xpom. XKeneso.
Huxens. [lnatuna. CrnnaBel. Jlerupytomue
nobasku. UYépubie weramwibl. l[BeTHBIC
Metaiuibl. YyryH. Cranb. JlermpoBaHHbIe

METAJIOB U Pa3bACHITh UX Ha OCHOBE
IPEJICTaBICHUM O CTPOCHUH aTOMOB
METaJIOB, METAJUTMYECKOM CBS3H U
METaJUIMYECKOU KPUCTAININYECKON
pewmérke. MmmoctpupoBarh
IpUMEPaMU CIIOCOOBI MOTYUEHUS
METAJIJIOB. XapaKTEPU30BaTh




ctanu. OKCUIBl U THAPOKCUJIBI METAILIOB.
Hemeramnsl.  IIpocthie  BemectBa —
HeMeTayibl.  Yriuepon. Kpemnwil. A3sor.
®ochop. Kucmopon. Cepa. drop. Ximop.
Kucnorueie OKCH/IBL.
Kucnoponconepxkamme xuciorel. CepHast
KucioTa. A3oTHas Kuciora. BomoponHbie
COEIMHEHUS] HEMETAJUIOB.

XMMHYECKHE CBOMCTBa MeTAJNIOB [A—
ITA rpynn u alfoMUHUS, COCTABIIATh
COOTBETCTBYIOIINE YPAaBHEHUS
peakiuii. OOBSICHATH 0COOEHHOCTH
CTPOEHHUSI ATOMOB XUMUYECKUX
3JIEMEHTOB b-rpynn nepuoandeckoi
cuctemsl J[. 1. Menpeneena.
CocTaBisiTb ypaBHEHUS PEAKIU,
XapaKTEepU3YIOLIUX CBOMCTBA MEH,
LIUHKA, TUTaHa, XpOMa, KeJe3a.
IIpencka3piBaTh CBOMCTBA CILIABA,
3Hasg ero cocTaB. OOBACHATE, KaKk
M3MCHSIOTCS CBOIICTBA OKCUJIOB U
TUJIPOKCHIOB METAJUIOB MO MEPUOAaM
1 A-rpynnam nepuoanyeckou
Ta0uiEl. OOBACHATE, KaKk
M3MCHSIOTCS CBOIICTBA OKCUJIOB U
TUJPOKCHIOB XUMUYECKOTO 3JIEMEHTA
C IOBBIIICHUEM CTCIICHN OKUCJICHHS
ero aroMa. 3aIMCchIBaTh B
MOJIEKYJIIPHOM U MIOHHOM BH/JIE
YpaBHEHUSI XUMHYECKUX PEAKIUH,
XapaKTEePU3YIOUIUX KUCIOTHO-
OCHOBHEIE CBOMCTBA OKCHOB U
TUAPOKCHIOB METAUIOB, a TaKkKe
AKCIEPUMEHTAIBHO JOKa3bhIBaTh
HaJIM4IHe dTUX CBOICTB. Pacmo3HaBarn
KATUOHEI COJIEH C IIOMOIILIO
Ka4EeCTBEHHBIX PEAKLIUI

OKHUCIINTENFHO-BOCCTAHOBUTEIILHBIC
CBOWCTBa TMPOCTHIX BEIIECTB — METAJJIOB
[VIABHBIX W TMOOOYHBIX MOATpyHm (Mefp,
Kenezo) W HEMEeTaUIOB:  BOJOpOJa,
KHCJIOpPOAa, TallOTeHOB, CEephl,  a30Ta,
¢docthopa, yrimepona, kpemuus. Kopposzus
METAJUIOB: BUIBl  KOPPO3HH, CIOCOOBI
3aIUThI METaJIOB oT
KOppO3HH. DJIIEKTPOJIN3  pPAacTBOPOB
pacmaBoB. [IpuMeHeHHe >IEKTposin3a B
MIPOMBITIIICHHOCTH.

Xapaktepu3oBaTh 00IIHE CBOMCTBA
HEMETAJUIOB U Pa3bsICHATH UX HA
OCHOBE MPEJCTABICHUN O CTPOCHUN
atoma. Ha3eiBaTh 0Osactu
IIPUMEHEHHUSI BaXKHEMIINX
HEMETAJJIOB. XapaKTeprU30BaTh
CBOMCTBA BBICIIUX OKCHUJIOB
HEMETAJIJIOB U KHCIIOPOJICOAEPIKALINX
KHCJIOT, COCTaBIIATh YPABHEHUS
COOTBETCTBYIOIIMX PEAKLMN U
OOBSCHATH UX B CBETE MPECTaBICHUN
00 OKHUCIHUTENbHO-
BOCCTAHOBUTEIBHBIX PEAKLIHSIX U
IIEKTPOJINTUYECKON JUCCOLUALINH.
CocTaBisiTb YpaBHEHUS PEaKIU,
XapaKTEePU3YIOLIUX OKUCIUTEIIbHbIC
CBOICTBA CEPHOM U a30THOM KHUCIIOT.
XapakTepu3oBaTb U3MEHEHHUE CBOWCTB
JIETY4YUX BOJOPOJHBIX COEIUHEHUN
HEMETAJIJIOB 110 Mepuoay 1 A-
rpyIIaM NepuoaNdeCKON CUCTEMBI.
JloKka3pIBaTh B3aUMOCBSI3b
HEOPraHWYECKUX U OPraHUYECKUX
coequHeHni. COCTaBIATh ypaBHEHUS
XUMUYECKHUX PEAKLIUNA, OTPAKAIOIINX
B3aMMOCBS3b HEOPTAaHUYECKUX U
OpPraHMYECKUX BEIIECTB, OOBSICHITh




MX Ha OCHOBE TEOpUHU
3JEKTPOJINTUYECKON JUCCOLMALIIHN 1
MPEJICTAaBICHU 00 OKUCIUTEITHHO-
BOCCTAHOBUTEJBHBIX MPOLIECCAX.
[IpakTruecku pacro3HaBaTh
BEILIECTBA C MOMOIIbIO KAYE€CTBEHHBIX
pEeaKLHii HA AaHUOHBI

XuMHuA H )KHU3HD

Hayunsle mMeTOIbI MO3HAHMS B XHMHH.
Hctounnku xumMudeckoil HH(OpMAIIHH.
[Touck uHpOpMaUMM 1O  HaA3BaHUAM,
UACHTU(UKATOPAM, CTPYKTYPHBIM
dbopmynaM. MonennpoBaHuE XHUMHUYECKUX
IIPOLIECCOB U SIBICHUN, XUMUUECKUU AHAIU3
U cuHme3 KaKk METO/ibl HAYYHOI'O ITO3HAHUSI.

Xumuss U 310poBbe.  Jlekapcrsa,
(bepMeHTHI, BUTAMMHBI, TOPMOHBI,
MHUHEpaJIbHbIE BO/IBL. [Ipobnemsl,
CBSA3aHHBIE C IPUMEHEHUEM JIEKAPCTBEHHBIX
npenaparoB.  BpenHble  IPUBBIUKH U

daxTopsl, paszpyuaromniye 3JI0POBbE
(xypeHue, yrmoTpeOiIeHme QJIKOTOJIS,
HapKOMaHUs ). PanmonansHoe

nutanue. [Tuwesvie  dodasku.  OcHogbl
NUUEBOUt XUMUU.

XuMusi B IIOBCEIHEBHOW  JKHU3HU.
Motoiue u ynctsmue cpencrsa. Cpedocmea
O0pbObl ¢ OBIMOBLIMU  HACEKOMBIMU.
penenneHmol, uncexmuyuowvl. Cpencraa
JIMYHOW TUTHEHbI U KocMmeTuku. [IpaBumna
6e3omacHoil paboTHI ¢ €IKMMH, TOPIOYHMHU
U TOKCHUYHBIMHM BEILIECTBAMH, CPEICTBAMU
OBITOBOI XMMHUH.

XAMHSI M CEIIbCKOE  XO3SIMCTBO.
MuHepanbHbIe U OPraHUYECKHUE YI0OpEHUS.
CpencBa 3auThl paCTCHUH.

Xumuss u sHepretuka.  [IpuponHsie
WCTOYHUKHU YTaeBo0poaoB. [IpupoaHeiii u
MOMYTHBIM HEPTSIHON ras3bl, UX COCTaB H
ucnons3oBanue. CoctaB HepTH U ee
nepepaborka. Hedrenpoaykrel. OxTaHoBoe
yucino OensmHa. OxpaHa OKpyKaromIeH
cpenpl  mpu  HedTenepepaboTke U
TPaHCIIOPTUPOBKE He(TENPOAYKTOB.
AJbTepHATUBHBIC UCTOYHUKHU YHEPTHUU.
Xumug B cTpouTenbcTBe. LlemeHT.

beron. [Toxbop ONTUMAJIbHBIX
CTPOUTETBHBIX MaTepHaJIOB B
MPAaKTUYECKOW  JESATENbHOCTH  YEJIOBEKa.
Xumust u 9KOJIOTHS. Xumudaeckoe

3arps3HEHUE OKpYKAaloed Cpeasl U €ero
nocneactsus. OxpaHa ruaApocdepsl, MOYBH,
atMocepsl, ¢uopsl u  ¢ayHsl  OT
XMMHYECKOTO 3arps3HEHHS.

OOBSICHATH HayYHBIE TPUHIIUITBI
MIPOM3BOJICTBA HA IPUMEPE
MPOU3BOJICTBA CEPHOM KHCIIOTHI.
[TepeuncasiTh MPUHITUTIBI
XUMHUYECKOT0 TMPOU3BOACTBA,
UCIIONIb3YEMbIC TIPH MOTYICHUN
YyryHa.

CocCTaByATh YpaBHEHUS XUMHYECKHX
peaKIHi, MPOTEKAIOIINX MPHU
MOJTyYEeHUU YyTYHA U CTaJIH.
ColOmronaTe mpaBmiIa 0€30MMacHON
paboThl co cpeacTBaMu OBITOBOM
XUMUH.

OOBSICHATH IPUYUHBI XUMHYECKOTO
3arpsi3HEHUs BO3AyXa, BOJOEMOB U
MOYB




POD=DDD =

IIpunoxenne 1 YueOHO—MeTOAMYeCKOe, HHPOPMAIMOHHOE MATEePHATbHO-TEXHUYECKOe o0ecrevyeHue
npeaMera
PykoBopcTBa /17151 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX 3aHATHH 1o xumuu (10-11 ki)
COOpHUKH TECTOBBIX 3a/IaHUM JJI1 TEMAaTHYECKOTO M UTOIOBOTO KOHTPOJIS.
Y4eOHo-1200paTopHOE 000pyI0BaHUE
Habop nns moaenupoBaHusi CTPOSHUS HEOPTaHUUECKUX BEIIECTB.
Konnexmun: «Bomokuay, «IlmactMaccer», «MeTaibi
Habop ns MmogenupoBaHusi CTPOCHUS OPraHUYECKUX BEIIECTB.
Komnekuu: «Bonoknay, «KaMeHHBIH yroib 1 MPOAYKTHI €ro nepepadbotkuy, «Kayuyk», «HedTs n
BayKHEHIIME MPOIYKTHI ee rnepepadoTku», «Ilmactmacchiy.
3. YyeOHO-npakTHYeCKOe 000py10BaHue
3.1. Muxkposabopatopusi AJis XUMAYECKOTO SIKCTICPUMEHTA.
3.2. Habop Nel OC «Kucnotsi»
3.3. Ha6op Ne3 OC «I'uapokcuap»
3.4. Habop Ne5 OC «Mertamibly» Maibiit
3.5. Ha6op Nel2 BC «Heopranudeckue BemiecTBa»
3.6. Habop Ne 19 OC «YraeBoaopoas».
3.7. Habop Ne 20 OC «Kucnopoacoaepxalire OpraHuiIecKue BEeIecTBay.
3.8. Habop Ne 21 OC «KucnoTsl OpraHHuecKue».
3.9. Ha6op Ne 22 OC «YrneBobl. AMHHBIY.
3.10. Habop mocyasl ¥ PUHAJICKHOCTEH JUIsl YAeHUYECKOTO IKCIIEPUMEHTA.
4. Un¢opMaluOHHO-KOMMYHUKATHBHbIE CPeICTBA
4.2. KomnbroTep U MyJIbTUMEIUWHBIN IPOEKTOP.
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