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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas mnporpamma 1no XMMHMM COCTaBJI€Ha B COOTBETCTBUHM CO CIEAYIOLIUMU
HOPMAaTHUBHO-TIPABOBBIMU MHCTPYKTUBHO-METOMYECKUMU JOKYMEHTAMHU:

e OenepanbHblil 3akoH Poccuiickoit @epepaunn ot 29 nekadps 2012 r. N 273-03 «O06
obpazoBanuu B Poccutickoii deneparumy

e OeniepanbHBIl  TOCYJApCTBEHHBIN 00pa30BaTENbHBIA CTaHAAPT CPEIHEro OO0IIero
oOpa3oBaHus, MprKa3sl MUHUCTEpCTBA 00pasoBanus U Hayku PD Ne 413 ot 17.05.2012 1. «O06
VTBEpKACHUM W BBEJICHUHM B JECTBHE (PelepaibHOrO rocydapCTBEHHOT0 00pa3oBaTEIbHOIO
cTaHaapTa cpeaHero oomero oopazosanws, Ne1578 ot 31.12.2015 1. «O BHeceHUU U3MEHEHUH B
denepanbHbI TOCYAapCTBEHHBINH 00pa30BaTeIbHBIA CTAaHIAPT CPEAHEro o0Iiero odpazoBaHus,
YTBEP)KAEHHBIN npuKazoM MuHuctepcTBa oOpazoBanus u Hayku PD ot 17.05.2012 r. Ned13»,
Ne613 ot 29.06.2017 1. «O BHeceHMM W3MEHEHUH B (deaepalibHBIA TOCYIapPCTBEHHBIN
0o0pa3oBaTeNbHBIA CTAaHAAPT CcpenHero oOmero oOpa3oBaHMs, YTBEPXKACHHBIH MPUKA30M
MunucrepctBa obpazoBanus U Hayku PD ot 17.05.2012 r. Ne413», Ne253 or 31.03.2014 1. (c
u3MeHeHussMHU Ha 5 utonst 2017 r., yrBepxka€HHbIMU npuka3oM MunoopHayku PO ot 05.07.2017
r. Ne629) «O6 yrBepxkaeHun (QenepaabHOro TmepeyHsi Y4YeOHUKOB, PEKOMEHAYEMBIX K
UCIOJB30BAaHUIO  TpU  peald3alli  UMEIOIIMX  TOCYAAPCTBEHHYIO  AKKpEIUTAIUIo
0o0pa3oBaTeNbHbIX MPOrpaMM HAYaJbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero oOIero
00pa3zoBaHUN.

eaBTOpckas mporpamma kypca xumuu ans 10-11 kmaccoB o0mieoOpa3oBaTeIbHBIX
yupexaenuit (k YMK Kysuenosoit H.E.).

Lenun u 3aga4yn yyeOHOro npeamera:

o OCBOEHHE 3HAHMI 0 XUMHYECKOMN COCTAaBIISAIONICH CCTGCTBCHHO-HaquOﬁ KapTUHbI MUpa,
BaKHEHIITNX XUMHYECKUX IMOHATHAX, 3aKOHAX U TCOPUAX;
° OBJIAJICHUC YMCHUAMMU IIPUMCHATDH IMOJTY4YCHHBIC 3HaHUuA JJIsA 00BACHECHUS

pa3HOOOpPa3HBIX XUMHUYECKHUX SIBICHUM U CBOICTB BELIECTB, OLEHKU POJM XUMHH B Pa3BUTUU
COBPCMCHHBIX TEXHOJIOTHH U IMOJIYYCHHUH HOBBIX MAaTCPHAJIOB;

. pa3BHUTHE [T03HABATEIBHBIX UHTEPECOB U MHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B MpoIiecce
CaMOCTOATECIIBHOT'O HpI/IO6peTCHI/I$I XUMHUYECKHX 3HAHUH C MCIIOJB30BaHUEM Pa3IIMIHBIX
HMCTOYHUKOB MH(POPMAITIH, B TOM YHCIIE KOMITBIOTEPHBIX;

L] BOCIIMTAHUE y6€)KI[€HHOCTI/I B IMO3UTHUBHOH pojin XMMHUHU B JKHU3HU COBPEMCHHOTO
oOmiecTBa, HEOOXOAMMOCTH XHMHUYECKH TPAaMOTHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
OKpYKarollleil cpese;

. NpuMeHeHHe TOJYYeHHBIX 3HAHMI M yMeHM 11 O0e30MacHOro HCIOIb30BaHUS
BCIIECTB M MATCpUaAIOB B 6I)ITy, CETbCKOM XO3SMCTBE M Ha IMPOMU3BOJCTBC, PCUHICHUA
MPaKTUYECKUX 33Jlad B MOBCEIHEBHOM XW3HM, MPEAYNPEXKICHUS SIBICHUH, HAHOCAIIUX BpE.
3/I0POBBIO YEJIOBEKA U OKPYKAIOILEH cpefe.

JInuHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3YJbTAThl 0CBOCHUSI Y4eOHOT 0
npeaMera

JInyHOCTHBIE PE3YNIBTATHI:
1) pocCHHCKYI0 TPaXTAHCKYIO HIACHTUYHOCTH, MATPHOTHU3M, YBAXEHHE K CBOEMY Hapomy,
YyBCTBa OTBETCTBEHHOCTH nepen PoanHON, TOpAOCTH 3a CBOM Kpaii, cBoro Poauny, mpoiuioe u
HACTOSIIIIEe MHOTOHAIMOHATBHOTO Haponaa Poccum, yBakeHHE TOCYAapCTBEHHBIX CHMBOJIOB
(repO, ¢uar, rumMH);
2) TPaXJIaHCKYIO TMO3UIMI0 KaK aKTUBHOTO W OTBETCTBEHHOTO WIEHAa POCCHIICKOTrO OOIIecTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE TMpaBa H OOS3aHHOCTH, YBa)XArOIIETO 3aKOH U
MpaBOMOPAIOK,  OOJAJAIONMEro  YyBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOIIETO TPAJUIIMOHHBIE HAIIMOHAIBHBIE M OOIIEYEIIOBEYECKUE TYMaHHCTHUYECKUE U
JIEMOKPATUYECKUE IEHHOCTH;
3) TOTOBHOCTB K ciykeHHnto OTedecTBy, €ro 3aliuTe;



4) chopMUPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha AMAJOre KYJIbTYp, a TaKXKe pa3iIMuHbIX
¢dopM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHWE CBOETO MECTa B IOJIUKYIBTYPHOM MHpE;

5) cdopMUPOBAHHOCTH OCHOB CaMOpPa3BUTHS M CaMOBOCIIMTAHUS B COOTBETCTBHUH C
OOLIEYETIOBEUECKUMH LIEHHOCTSIMU U MJI€alaMM TPakJaHCKOro OO0IecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPYECKOI 1 OTBETCTBEHHOM AESITEIbHOCTH;

6) TONEPaHTHOE CO3HAHME U TOBEJCHHUE B MOJUKYJITYPHOM MHPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH JHUAJIOT C IPYTUMHU JIIOAbMH, IOCTUTaTh B HEM B3aMUMOIOHHUMAHUS, HAXOJUTh OOIIHE 1IeNn
U COTPYIHHUYATH JJIS UX JOCTHKCHHUS;

7) HaBBIKM COTPYIHHUYECTBA CO CBEPCTHUKAaMH, JAETbMHU MIIAJIIETO0 BO3pPacTa, B3POCIBIMH B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIeI0BATENbCKOM, IPOSKTHOM U APYrUX
BUJIAX JESATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJICHHE HAa OCHOBE YCBOCHHUS OOIIEYETIOBEUECKIX [IEHHOCTEH;
9) rOTOBHOCTH U CIIOCOOHOCTH K 0OPAa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUN
BCEH KM3HHU; CO3HATEIbHOE OTHOIIEHHE K HENpPephIBHOMY O0Opa30BaHUIO KakK YCIOBHUIO
yCIEeNHOM npodeccuoHalbHON 1 00IIECTBEHHOM AesITeIbHOCTH;

10) screTMyeckoe OTHOIICHHE K MHPY, BKJIIOYAsi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) npuHsATHE © peamu3alnyio IEHHOCTEH 370pOBOr0 M 0OE30MacHOTO o0pas3a IKU3HH,
noTpeOHOCTH B (U3UYECKOM  CaMOCOBEPIIEHCTBOBAHUM,  3aHATUAX  CIOPTUBHO-
037I0POBUTEILHON JEATEIBHOCTHIO, HEMPUATUE BPEIHBIX NPHUBBIYEK: KypEHHs, yHOTpeOIeHus
QJIKOT 0151, HAPKOTUKOB;

12) OepexxHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHONICHHE K (U3HYECKOMY U
MICUXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK M APYTUX IOJe, YMEHHE OKa3bIBaTh
IIEPBYIO TOMOLIb;

13) oco3nanHbIi BeIOOp Oynymied mnpodeccun UM BO3MOKHOCTEH peanu3alud COOCTBEHHBIX
JKU3HEHHBIX IUIAHOB; OTHOILEHHWE K NPO(ECCUOHATBHOU JEATENIbHOCTH KaK BO3MOKHOCTH
y4yacTusi B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0Jem;

14) chopMHUPOBAHHOCTh SKOJOTHYECKOTO MBIIIICHUS, TMOHMMAHUSA BIMSHUS COLIUATIBHO-
HKOHOMUYECKUX IPOLECCOB Ha COCTOSIHUE MPHUPOJHON M COLMAIBbHON Ccpelibl; MpHoOpeTeHne
OTIBITa SKOJIOTO-HAIPABICHHOM 1eATETHHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHWE K CO3JJaHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO TMPUHATHUS
LIEHHOCTEN CEMENHON KU3HU.

MeranpenmeTHble pe3yNbTaThl:

1) ymeHHE CaMOCTOATENBHO OIpeAesaTh IEeNU JeATEIbHOCTH U COCTaBISATh IUTAHBI
JESTEIbHOCTH;  CaMOCTOSITEIbBHO ~ OCYLIECTBIISITb, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JEeSITENIbHOCTD; MCIIOIBb30BaTh BCE BO3MOKHBIE PECYPCHI JUIS JOCTHKEHUS MOCTABICHHBIX IIeJIei
U peayn3aluy MIaHOB JIeATEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETHMH B PA3IMYHBIX CUTYALIUAX;
2) yMeHHME TPOJYKTUBHO OOIIAThCS W B3aMMOJEHCTBOBAaTH B IPOILIECCE COBMECTHOM
NESATCIIbHOCTH, YYWTHIBATh [MO3WIWW JIPYTHX YYaCTHHKOB JCSITENbHOCTH, dS(H(HEKTHBHO
pa3pemniatb KOHQIUKTHI;

3) BiajeHWe HaBbIKaMH II03HABATENIbHOHM, Yy4eOHO-MCCIEIOBATEIbCKOM U  MPOEKTHOMN
NeSTeIbHOCTH, HaBBIKAMH  paspelieHHss Mpo0sieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY MOMCKY METOAOB pEIIeHUs MPAKTUYECKUX 3a/a4, IPUMEHEHUIO Pa3INuHbIX
METOJIOB TIO3HAHUS,

4) TOTOBHOCTH U CIIOCOOHOCTP K CaMOCTOATEIHbHON WH(OPMAIMOHHO-TIO3HABATEIHHOMN
NEeSTEIbHOCTH, BIIAJICHHUE HaBBIKAMHM TIOMy4YeHUsT HeoOxonumoi uH(OpMaluu U3 ClOBapei
pa3HBIX THUIIOB, YMCHHE OPHUCHTHPOBATHCS B PA3IUNYHBIX UCTOYHUKAX WH(POPMAITUH, KPUTHISCKA
OIICHUBATh U UHTEPIIPETUPOBATH HH(DOPMAIIHIO, TOTYIAEMYIO U3 PA3THYHBIX UCTOYHHKOB;

5) yMeHue HCIOJIb30BaTh CPEACTBA HMH(DOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUMN
(manee — MKT) B pelieHnrn KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 331a4 C



COOJIIOICHHEM TpeboBaHMit SPrOHOMUKH, TeXHHMKH O€30IaCHOCTH, THTHEHBI,
pecypcocOepeKeHuUsl, MPABOBBIX M 3TUYECKUX HOPM, HOPM HH(GOPMAITMOHHON 0€301TaCHOCTH;

6) yMEHHE OTIpe/IeNATh Ha3HAuUCHHE U (PYHKIIUHU Pa3IMYHBIX COLMATBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEJIbHO OLICHHBATh W IMPHHAMATH PEIICHHS, ONPEICIISIONINE CTPATETHUIO
MOBEJICHHS, C YU€TOM I'PAXXKJAHCKHX M HPABCTBEHHBIX LIEHHOCTEH;

8) BIajieHNe S3BIKOBBIMH CPEIICTBAMU - YMEHHE SICHO, JIOTHYHO M TOYHO HM3JIaraTh CBOKO TOYKY
3pEeHHsI, UCTIOIb30BaTh aJICKBAaTHBIC SI3IKOBBIE CPEJICTBA;

9) BnajieHNe HaBBIKAMU MMO3HABATEIBHON pedIeKCHH KaKk OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3yAbTATOB M OCHOBaHMIA, TPAHUI] CBOETO 3HAHUS M HE3HAHMS,
HOBBIX TI03HABATEIILHBIX 3a/1a4 U CPEICTB UX JOCTHIKCHHS.

[TpeameTHbIE pe3yNbTaThI:

1) chopMHpPOBaHHOCTB MPECTABICHUN O MECTE XUMHUHU B COBPEMEHHOW HAYYHON KapTUHE MHPA;
NOHMMaHHE POJM XUMUU B (HOpMUpOBAaHMHM Kpyroszopa M (YHKIMOHAIBHOW TI'PaMOTHOCTH
YeJIoBeKa ISl PeNICHUS IPAKTUICCKUX 3a]1a4;

2) BnaaeHHE OCHOBOIOJATAIONIUMH XUMHUYECKUMHU TOHSATHSIMH, TEOPHUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMHU; YBEPCHHOE MOJIb30BAaHHE XMMUYECKON TEPMHUHOJIOTUEH U CUMBOJIMKOM;

3) BiameHWE OCHOBHBIMH METOAAMH HAyYHOTO TIO3HAHUS, HCIIONB3YeMbIMH B XHUMUHU:
HaOJIIOJICHUE, ONHMCaHWe, W3MEPEHHUE, OKCIEPUMEHT, YMEHHE O00padarhiBaTh, OOBICHATH
pe3yabTaThl MPOBEIECHHBIX ONBITOB M JEJIaTh BBIBOJIBI, TOTOBHOCTh U CHOCOOHOCTh MPUMEHSTH
METO/IbI IO3HAHMSI IIPH PELICHUN TPAKTUYECKUX 3a]1a4;

4) chopMHpPOBAaHHOCTH YMEHHs J[aBaTh KOJIMYECTBEHHBIC OLIEHKHM M IPOBOJIUTH PACUeTHl II0
XUMHYECKHM (HOpMYJIaM U yPaBHECHUSIM;

5) BazieHne paBWJIaMU TEXHUKH O€30MaCHOCTH MPH UCIIOJIb30BAHUN XUMHUECKUX BEIIECTB;

6) chOpMHPOBAHHOCTh COOCTBEHHOW IMO3MIIMU IO OTHOIICHHIO K XMMHUYECKOH WH(pOpMAINH,
IIOJIy4aeMOU U3 PA3HBIX UCTOYHHUKOB.



COJAEP)KAHUME ITPOI'PAMMBI

Cooeporcanue Kypca xumuu ¢ 10 knacce

OcHoBbI opranuveckoi xumun (35 4.)

IlosiBnieHue U pa3BUTHE OPraHUYECKOM XUMUHU Kak Hayku. [IpenqMer opraHn4eckoi XuMuu.
MecTo u 3HaYeHHE OPraHUYECKON XUMUU B CUCTEME €CTECTBCHHBIX HAYK.

XVMMHUYECKOE CTPOEHUE KaK IOpSAIAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX
BaJICHTHOCTH. (OCHOBHBIE IIOJIOKEHUS TEOPUM XMMMYECKOTO CTPOCHHS OPraHU4eCKHX
coequHeHuil A.M. byrtnepoBa. YriiepoJHBIl CKeJET OpraHMYecKod MoiieKynbl. KpaTHOCTh
XUMHUYECKON CBSI3U. 3aBUCUMOCTH CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHMSI MOJEKYIL.
N3omepust u wusomepsl. llonstHe o QyHKIMOHANbHOHW rpynme. [IpuHIMIBI KiaccupuKanum
OpPraHMYECKUX coeNuHeHnH. CUCTeMaTHyecKash MEKIyHapoJHas HOMEHKJIATypa W INPUHLUIIBI
00pa30oBaHMs HA3BaHUI OPraHUYECKUX COEIMHEHUM.

Tunbsl XUMUYECKUX peakiuil B oprannyeckoi xumun. Kinaccudukanus no HarpasjieHHUIO U
OPOAYKTaM: PEaKIUH 3aMELICHUs, NPUCOEAMHEHHUS, SIUMUHUPOBAHUS, IOJMKOHICHCALIUU,
OKHCJICHHS U BOCCTAHOBJICHHS.

Ankanbpl. CTpoeHHE MOJIEKYJbl MeTaHa. l'omMojiornyeckuil psaj ajkaHoB. ['omosoru.
Howmenknarypa. M3omepusi yriepoaHoro ckenera. 3aKOHOMEPHOCTH HM3MEHEHUsS (PU3MUECKUX
CBOMCTB. XHMHUYECKHE CBOHCTBAa (Ha IpHUMEpPE MeTaHa M JTaHa): PEAKLUH 3aMellEeHUs
(raloreHMpOBaHKE), JErMIPUPOBAHUS KaK CIIOCOOBI IMOJIyYeHHMs] BaKHEHIIMX COEAMHEHUH B
OpraHMYECKOM CHHTe3e. ['opeHue MeraHa Kak OJMH M3 OCHOBHBIX HCTOYHHMKOB TeIlla B
IPOMBIIIICHHOCTH M ObITy. HaxoxaeHue B mpupojae U NpuUMeHeHue aikaHoB. llonsTtue o
LUKJIOAIKaHaX.

Ankenbl. CTpoeHHE MOJEKYJbl 3THIIeHA. ['oMoornueckuil psja ankeHoB. HomeHkarypa.
W3omepust yriaepoiHOro CKeleTra M IOJIOKEHHUsS KpaTHOW CBSI3M B MoJieKyse. XHMHUYECKHE
CBOMCTBA (Ha MpUMepe 3TUJICHA): peaklK MPUCOEIUHEHUs (IaJoreHupOBaHue, THPUPOBaHHE,
THIIpaTaIys, THIPOraJOreHHPOBaHUE) Kak crioco0 moaydeHnss (yHKINOHATIBHBIX IPOU3BOTHBIX
yII€BONOPOAOB,  ropeHus. llonumepusanus OSTUIEHa Kak OCHOBHOE HAIPAaBIECHUE €r0
ucnoibp30BaHus. [loaM3THIEH KaKk KpYMHOTOHHAXKHBIM MPOAYKT XMMHUYECKOTO MPOM3BOJICTBA.
[TpumeHneHne aTUIIEHA.

Ankanuensl U kayuyku. [ToHsTue 00 ankaaneHax Kak yrieBoJopo/ax ¢ ABYMs IBOMHBIMU
cBsi3aMu. [lonnmepunsanus auBuHmna (OyraaueHa-1,3) kak cnoco0 MOMy4eHUs CHHTETHYECKOTO
Kaydyka. HarypanpHbIi W CHHTETHMYECKMM Kaydyku. Bynkanusanusa kaydyka. PesnHa.
[TpuMmeHeHne KaydyKa U pE3UHBI.

Ankunbpl.  CTpoeHue  MOJIEKYJdbl — aleTuieHa. ['OMOJOTMYEeCKHl  psii  aJKUHOB.
Homenknarypa. M3omepust yriiepoJHOro CKeJeTa W IOJOKEHUS KPaTHOW CBSI3U B MOJIEKYJIE.
XuMuyeckue CBOICTBa (Ha npuMepe alleTUsIeHa): peakuuyu MPUCOECTUHEHUS
(raoreHHpoBaHUE,  THJIPUPOBAHUE,  THApATalMs, T'MJIPOTrajJOreHHpOBaHHE) Kak CIocod
MOJIyYEHUs! TOJMMEPOB U JIPYIMX IMOJE3HBIX NMPOJIYKTOB. ['OpeHue aneTuneHa Kak HUCTOYHHK
BBICOKOTEMIIEPATYPHOTO INIAMEHU AJIs1 CBAPKHU M PE3KU MeTauIoB. [I[puMenenue anerusieHa.

Apenbl. beH3on Kkak IpeacTaBUTENb apOMaTHUYECKUX  yriieBoaoponoB. CrpoeHue
MOJIEKYJIbl O€H301a. XUMHUYECKHE CBOMCTBA: peakIMM 3aMelleHus: (TaloreHupoBaHHE) Kak
Croco0 MoJy4yeHUs] XMMHUYECKUX CPEJICTB 3allUThl PAaCTEHUM, MPUCOETUHEHUS (THIPUPOBAHUE)
KaK JI0Ka3aTelbCTBO HENpEeAeNbHOro xapakrepa OeH3ona. Peakuus ropenus. Ilpumenenue
OeH3ona.

Cruptel. Knaccudukanusi, HOMEHKIaTypa, U30Mepusi CIUPTOB. MeETaHON M ITaHOJ Kak
MPEJICTABUTENN TpeNeIbHbIX OJHOATOMHBIX CIUPTOB. XUMHYECKHE CBOWCTBa (Ha MpuMepe
METaHOJIa M 3TaHOJAa): B3aUMOJEHCTBHE C HATPHEM KakK CIOCO0 YCTAHOBIICHHS HAIWYMA
TUIPOKCOTPYIIIBL, PEAKIMs C TaJoreHOBOJAOPOJaMH Kak CIoco0 MOJMy4eHHUS pacTBOpUTENEH,
JeruapaTanus Kak crocod MNOoJydeHus HTujeHa. Peakuus ropeHHs:: CHOUPTHl KakK TOIUIUBO.
IIpumenenne MetaHona W dTaHosa. PU3MOIOTMYECKOE JEHCTBHE METAHOJA W JTAaHOJIA HA
OpraHM3M 4YEJIOBEKAa. OTWICHIVIMKOJAb M TIMUEPUH KaK NPEACTaBUTENN IPEAEIIbHBIX



MHOT'0aTOMHBIX crupToB. KauecTBeHHasi peakiusi HA MHOTOATOMHbBIE CIUPTHI U €€ IPUMEHEHUE
JUISl PaClO3HABAHMS TIIMLIEPUHA B COCTaBE KOCMETUYECKUX cpeAcTB. [IpakTnueckoe npumMeHeHne
sTUACHIMKONA U ruuepuHa. ®enon. Ctpoenune Moinekynsl (enona. BzaumHoe BiusHHE
aTOMOB B MoJIeKyJe eHoaa. XUMUYECKUE CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM, THAPOKCUAOM
Hatpus, Opomom. [Ipumenenue denomna.

Anpaeruapl. MetaHanb (opmanbaerua) U dTaHaidb (aleTalbAeTH) Kak MpeACTaBUTEIN
OpelenbHbIX  anbIerujoB. KadecTBeHHbIE peakIMM Ha KapOOHWIBHYIO TpyHmy (peakuus
«cepebpsiHOro 3epkajnay, B3aumonencTBue ¢ rugpokcunom meau (II) m ux npumeHenue ans
OOHapy>XeHUSI TPEACNIbHBIX aJbJCTHIOB B MPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH
anbaeruioB. [lpuMenenue Gopmanbaeruia u aleraibaeruia.

KapOoHoBbIe ~ KHCIIOTBI. YKCyCcHass KHCIIOTa Kak IHpPEACTAaBUTENb  NPeAeTIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XUMHUYECKHE CBOMCTBA (Ha MPUMEPE YKCYCHOM KUCIIOTHI):
peakuuu ¢ MeTajulaMd, OCHOBHBIMU OKCHJaMH, OCHOBAaHUSIMU U COJSIMM KaK IOATBEPXKACHUE
CXOJICTBA C HEOpPraHMYECKMMHU KuciaoTramMu. Peakius stepudukanmuu Kak cnocod MmoixydeHus
cnoxHbIX d¢pupoB. [IpuMmenenne ykcycHou KucnoThl. [IpencraBieHre O BBICHIUX KapOOHOBBIX
KHCJIOTaX.

Crnoxxubie 3upst 1 xKupbl. CII0KHBIC 3PUPHI KaK MPOJTYKTHI B3aUMOJICHCTBUS KapOOHOBBIX
KUCIOT co crnupramu. [IpumeHeHune ClOXHBIX 3(GUPOB B TNHINEBOM U mapproMepHOn
MPOMBINIIICHHOCTH. JKHUPBI KaK CIIOKHBIE 3(QHpHI MIHIIEPUHA W BBICIIUX KapOOHOBBIX KHCIIOT.
PacturenbHble M JKMBOTHBIE XUPBI, UX CcOCTaB. Pacmo3HaBaHHMe pACTUTENBHBIX >XHPOB Ha
OCHOBaHMHM HX HENPEENbHOro xapakrepa. [IpumeHeHme XupoB. ['Maponu3 wim OMblIECHUE
JKUPOB KaK CIOCOO MPOMBIIIIEHHOTO MOJTYYEHHs COJIeH BBICIIUX KapOOHOBBIX KUCIOT. MbLId
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. MOOIIHE CBOMCTBA MBLIA.

VYrnesoanl. Knaccudukanus yrneBogoB. HaxoxkneHnue yrineBomoB B mpupoje. [Jrokosa
Kak anpjaerungocnupt. bpoxenue riaroko3bl. Caxapos3a. I'maponus caxapossl. Kpaxman u
LEJUTI0N03a KaK OMOJOrHYecKHe MOJIUMephl. XUMHUYECKHE CBOMCTBA KpaxMmaia M IIeJITHOI03bI
(TUApONN3, KAaUeCTBEHHAsI PEAKIMA C MOJ0M Ha Kpaxmaj U ee IpUMEHEHHE Uil OOHapyKEeHUs
Kpaxmalia B MpoJykTax nutanus). [lpumenenue u 6uonorundeckas poib yrieBoos. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha IIPUMEpPE alleTaTHOTO BOJIOKHA.

AMunbl. Baxneiimue mpencraButenu amuHoB. Kiaccudukanus. Homenknarypa wu
nzomepus aMuHOB. ['omomorus amuHoB. CoctaB M cTpoeHHe amMuHOB. dDusznueckue u
XUMHUYECKHE CBONCTBA, MOJTYYEHHE U IPUMEHEHHE MTPOCThIX aMUHOB. AHUINH ((peHUIamMuH), ero
XUMHUYECKHE CBOICTBA. 3HAUEHNE aMHHOB.

AMuHOKHCHOTH U Oenku. CocTaB M HOMEHKJIATypa. AMHHOKHUCIOTHI Kak amQoTepHbIe
oprannyeckue coenuHeHus. llentuanas cBsa3b. buonornueckoe 3HAYEHHE O-aMUHOKHCIIOT.
Ob6nactu npuMeHeHus: aMIHOKHCIIOT. benku kak mpupoaHbie Ouononumepsl. COCTaB U CTPOCHHE
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TUApPONIN3, JeHaTypauus. OOHapyXeHHe OEJIKOB NpHU
MOMOIIM KauyeCTBEHHBIX (I[BETHBIX) peakiuil. [IpeBpamienuss OenkoB NHUINM B OpraHU3ME.
buonornueckue pyHKIuU OEIKOB.

Nnentudukanus opraHMYEeCKUX coeAMHEHUW. ['eHeTuueckas CBS3b MEXIy KlaccaMu
OPraHUYECKUX COCTUHEHUM. THUITBI XUMHUUYECKUX PEAKIIMi B OPraHUYECKOU XUMUU.

[Tpupoauble HCTOYHMKM yrieBoaoponoB. Hedts. ®Pusmueckue cBoiictBa. CrocoOsl
nepepadoTku HedTH. [leperonka. Kpekunr repmMuuecknii u karanutudeckuii. Kokcoxumuueckoe
MpOU3BOJACTBO. [IpuponHbIii M MOMYTHBIM HEPTSHOW Ta3bl, UX COCTaB M HCIIOJIIb30BaHHUE B
MIPOMBIIIICHHOCTH.

[TonsiTie 00 WCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpPEe aleTaTHOro BoOJIOKHA. OOmue
MOHATHUSL O CHHTETHUECKUX BBICOKOMOJEKYJSPHBIX COEIMHEHUSX: IMOJHUMEp, MaKpOMOJIEKYJa,
MOHOMEp, CTPYKTYpHOE 3BEHO, CTENeHb IOJMMEpU3allui, TeoMeTpuueckas Qopma
MakpoMmosiekya. Puznyeckue M XUMHUYECKHe CcBoiicTBa mnoiumepoB. Kiaccuduxanus mo-
auMepoB. Peaknuu nonuMepuzanuMu U NMOJUKOHAEHcAauu. CHHTETHYECKHE Kay4yyKH.
Cunretnyeckue BOJIOKHA. [IpakThueckoe WCHOIb30BaHUE IIOJUMEPOB W BO3HHUKILIKE B
pe3ysbTaTe 3TOro HKOJIOTHUECKHE MPOOIEMBbI.



3amuTa OKpyXaroumed cpeapl OT BO3IACHCTBUS BpEAHBIX OPraHUYECKHX BEILECTB.
Oxonorus. [IoHsiTHE 0 XUMUYECKON SKOJIOTUU. XUMHUYECKUE OTXOAbL. Y TJIIEBOAOPObI, BPEIHBIC
JUIL 370pOBbsl 4YEIOBEKA. BIMsAHME HA OKPYKAIOIIYI0 Cpeay INPOM3BOJIHBIX YITIEBOJOPOIOB.
XUMHYECKask DKOJIOTHs KaK KOMIUICKCHAs HayKa, U3y4arollas COCTOSIHUE OKPYKAIOLIEH Cpefbl.
KommiekcHbIN XapakTep BO3ACHCTBUS HAa OKPYXKAIOIIYIO CPEAy M TMOIMYJSAUHU KXKUBBIX 0COOEH
pasInYHbIX OpraHudeckux BemiectB. CrocoObl yMEHBIIEHUS HETaTHBHOIO BO3JEHCTBUS Ha
IIPUPOJy OpPraHUYECKUX COeAuHEHUU. [IpOayKThl 4eoBEYECKOM, NEATEIBHOCTH - UCTOYHUK
3arpsA3HEHUN OKPYKarOLEeH Cpeibl.

Cooepicanue kypca xumuu 6 11 knacce

Teopernueckue ocHOBbI Xumuu (34 4.)

Crpoenue BemectBa. (CoOBpeMEHHass MOJENIb CTPOEHHUS  aToMma. OJIEKTPOHHAas
KoH(purypamust aroma. OCHOBHOE M BO30YXKACHHBIE COCTOSIHHMS artoMoB. Kriaccudukarms
XMUMHYECKUX 3JIEMEHTOB (s-, P-, d-amemenThbl). OCOOCHHOCTH CTPOCHHS JHEPreTHYECKHX
ypoBHell atomoB d-anemeHToB. Ilepuomudeckas cucremMa XUMUYECKHX djeMeHToB [I.U.
MengeneeBa. @usznveckuid cmbicn [lepuoguueckoro 3akona /.M. MenneneeBa. [IpuuuHbl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB M UX COCIAMHEHHM MO MEpPHOoJiaM M TpyIIaMm.
OJNIEKTpOHHAsA MPUPOJA XHUMHYECKOM CBA3U. ODIEKTPOOTPULIATEIBHOCTh. Buabl XuMHuuecKou
CBs3M (KOBAJCHTHAs, WOHHAs, METaJUIMYECKasi, BOJOPOJHAS) M MEXaHH3MBI €€ 00pa30BaHUSI.
Kpucrannuueckue u amopdHble BemecTBa. THUIBI KPUCTAJUIMUECKUX PEIIETOK (aToMHas,
MOJICKYJIIpHAsi, MIOHHAs, METAJUTMYECKas). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA
KPUCTAIIMYECKON pemeTKu. [[puarHbpl MHOT0OOpasust BEIECTB.

XUMHYECKUE peakinu. ['OMOTeHHbIe U reTeporeHHbie peakuuu. CKOpOCTh PEakluu, €€
3aBHCHUMOCTh OT Pa3MUYHBIX (PAKTOPOB: MPHUPOJBI PEATHPYIOMIMX BEIIECTB, KOHIICHTPAIIUU
pearupyromux BEHIECTB, TEMIIEPATypbl, IUIOMIAAN PEAKIIMOHHONW TMOBEPXHOCTH, HATUYHS
Karaju3aTopa. Ponp katanu3aTopoB B IPUPOJIE U IPOMBILIIEHHOM Mpou3BocTBe. OOpaTUMOCTh
peakmuii. XMMHUYECKOE PaBHOBECHE M €ro CMEIICHUE IO JIEHCTBHEM pa3inyHBbIX (HaKTOpPOB
(KOHILIGHTpalMsl PeareHTOB WM MPOAYKTOB pEeaklvu, AaBJIEHUWE, TeMIeparypa) A CO3JaHus
ONTUMAJIBHBIX YCIOBUM MPOTEKAHUSI XUMUUYECKHUX TporieccoB. [{ucnepcHsie cuctemsl. [lonstue
0 Kommouaax (3omm, renu). MctuHHBIE pacTBOphl. Peakunu B pacTBopax 3eKTponuToB. pH
pacTBopa Kak IIOKa3aTelb KUCIOTHOCTU cpenabl. ['maponus coseil. 3HaueHWe TUAposn3a B
OMoNoru4Yecknx OOMEHHbIX mporeccax. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE PEAKIUH B
MPUPO/IE, MPOU3BOJICTBEHHBIX MPOIECCaX U JKU3HEACATEIHLHOCTH OpraHu3MoB. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB TJIaBHBIX M MOOOYHBIX MOATPYIIIT
(Menp, Kene30) W HEMETaUIOB: BOJOPOJA, KUCIOPOJa, TalOTeHOB, CEphl, a3oTa, ¢ocdopa,
yraepoaa, kpemHusi. Kopposusi mMeTamioB: BUABI KOPPO3UHU, CIOCOOBI 3alIUThI METAIOB OT
KOppO3UU.  DJEKTpPOJIM3  PAcTBOPOB U paciuiaBoB. [IpuMmeHeHue  3jekTponu3a B
MPOMBIIUIEHHOCTH. XUMHUA W XKM3Hb HayuHble METOJbl MO3HaHUs B XUMHH. VCTOUHMKH
xumuueckod uHpopmauuu. Ilowck wuHpopManuu 1O Ha3BaHUSAM, HACHTU(UKATOPAM,
CTPYKTYpHBIM (popmynam. MoaenupoBaHue XMUMUYECKUX IMPOILIECCOB U SIBICHUN, XUMUYECKUIN
aHaJM3 U CHHTE3 KaK METObl HAYYHOTO TTO3HAHUS. XUMHUSI U 3710pOoBhe. JlekapcTBa, (hepMeHTHI,
BUTAMUHBI, TOPMOHBI, MHUHEpajdbHbIe BOABL. [IpoOneMbl, CBS3aHHBIE C TPUMEHEHHUEM
JIEKapCTBEHHBIX TMpenaparoB. BpemaHbie TPHUBBIUKH W (AKTOPBI, pa3pylIaroIIie 3J0POBbE
(kypeHue, ynotpebieHue alkorois, HapkoManus). ParmmonansHoe nutanue. [lumessie 100aBKH.
OCHOBBI MHIIEBOH XUMUHU. XUMHUSA B MOBCEAHEBHOM KM3HH. MOIONIME U YHUCTANIUME CPEACTBA.
CpenctBa 60pbOBI ¢ OBITOBBIMH HACEKOMBIMH: PEMENJICHTHI, HHCEKTULIU L. CpeacTBa TUYHON
TUTHEHBI U KocMeTukH. [IpaBmma 6e3omacHO paOOThI C €AKMMHU, TOPIOYMMH W TOKCHYHBIMU
BEIIIECTBAMH, CPEICTBAMH OBITOBOM XMMHHU. XUMHS M CEIbCKOE XO3sicTBO. MUHEpanbHbIE U
opranuueckue ynoopenusi. CpeacTsa 3alUThl paCTEHUH.

Xumus U sHepreTuka. [IpupoaHble HCTOYHUKH YIIIeBOAOPOAOB. [IpUpoaHbIl U MOy THBIN
HeTssHOM Ta3bl, WX cocTaB W wucnoib3oBaHue. CoctaB HehpTH ©W ee TmepepadoTKa.
Hedremponykrel. OxkraHoBoe uwuciao OeHsuHa. OxpaHa OKpyXKalolmled cpensl mpu



HedTenepepaboOTKe U TPAHCIOPTHPOBKE HE(TENPOAYKTOB. AJBTEPHATUBHBIC HCTOYHHKHU
sHepruu. XuMus B cTpoutenbcTBe. llement. beron. Ilogbop onTHManmbHBIX CTPOUTEIBHBIX
MaTEpUAIOB B MPAKTUYECKON JESATEIBHOCTH YEJIOBEKA. XHUMHUS W JKOJOTUs. XUMHUYECKOE
3arpsi3HEHUE OKpYXKarolled cpeiasl u ero mnociuenctBus. Oxpana ruapocdepbl, MOUBBI,
aTMocdepsl, Gopbl U payHbl OT XUMHUYECKOTO 3arpsi3HEHUSL.



Il1anupyemble pe3yJbTaThl H3yYeHHUs NPeAMeTa

Xumus

B pe3yabrare u3ydyeHusi yueOHOro npeamera «XuMus» Ha YPpOBHe cpelHero oouiero
o0pa3oBaHus:

BbINyCKHUK Ha 62a30BOM YpPOBHE HAYUYHTCH:

pacKphIBaTh HA IPUMEpPax poJib XUMUHU B (POPMUPOBAHUN COBPEMEHHOM HayYyHOW KAPTHHBI
MHpa U B IPAKTHYECKON ICATEIHOCTH YEJI0BEKa;

JI€MOHCTPUPOBATh HA NMPUMEpax B3aUMOCBSI3b MEX1Yy XUMUEH U JPYTUMH €CTECTBEHHBIMU
HayKaMu;

pacKphIBaTh Ha MIPUMEPAX MOJ0KEHUS TEOPUU XUMHUecKoro ctpoeHus A.M. bytieposa;

noHnMmath ¢usndeckuid cmpicn Ilepuogmueckoro 3akona J[.M. MenaeneeBa u Ha ero
OCHOBE OOBSCHATH 3aBHUCHUMOCTb CBONCTB XMMHYECKHUX 3JIEMEHTOB U OOpa30BaHHbIX HMHU
BEIIIECTB OT 3JICKTPOHHOTO CTPOCHHSI aTOMOB;

OOBSICHATH NPUYMHBI MHOT0OOpa3usi BEIECTB HA OCHOBE OOILMX IPEICTABICHUH 00 uX
COCTaBe U CTPOCHUH;

OPUMEHATh IpaBUja CUCTEMATUYECKON MEXAYyHapOJIHOW HOMEHKIIATYpbl KakK CpeACTBa
pa3nuyYeHHs U UISHTH(UKAMY BEIECTB MO UX COCTaBYy U CTPOCHHIO;

COCTABIIATh MOJICKYJISIPHBIE M CTPYKTYpHBIE (OPMYJIBI OPraHUYECKUX BEIIECTB Kak
HocuTeNnell MH(pOpPMAallMM O CTPOCHUHU BEIIECTBA, €ro CBOWCTBAX M INPUHAJIEKHOCTH K
OIpEJIEIEHHOMY KJIacCy COEIUHEHUM;

XapakTepu3oBaTb OpPraHMYECKHE BELIeCTBA [0 COCTaBYy, CTPOECHUIO M CBOWCTBaM,
yCTaHABJIMBATh IPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKAY NaHHBIMHU XapaKTEPUCTUKAMH BEIECTBA;

IPUBOAUTH TPUMEPHl XUMMUYECKHX pPEaKLMH, pacKpbhIBAIOIIMX XapaKTEepHblE CBOMCTBa
TUIMYHBIX TPEICTABUTENICH KIIACCOB OPTaHMYECKHX BEIIECTB C LENbI0 WX HICHTU(DUKALUU H
00BsICHEHUS 00JIACTH IPUMEHEHHUS;

IPOTHO3UPOBATH BO3MOXXHOCTH NMPOTEKAHUS XMMHYECKHX PEaKIWi Ha OCHOBE 3HAHUHU O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX peareHTOB U X PEaKIMOHHON CIIOCOOHOCTH;

UCTIOJIB30BaTh 3HAHUS O COCTaBE, CTPOCHWHM M XHMHUYECKHX CBOMCTBaX BEIIECTB IS
0€30I1aCHOT0 MPUMEHEHUS B IPAKTHYECKON JAEATeIbHOCTH;

NPUBOIUTH TPUMEPHI MPAKTHUECKOTO HMCIIOIB30BAaHMS MPOAYKTOB TepepadoTku HehTH U
IOPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISPHBIX COEIMHEHMH (MOJIMITHIIEHA, CHUHTETUYECKOTO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

IPOBOJUTH OMBITHI [0 PACHO3HABAHUIO OPraHMUYECKUX BEIECTB: IIMIEPUHA, YKCYCHOMH
KHCJIOTHI, HETIPEEIIbHBIX JKUPOB, TIIFOKO3bI, KpaxMaia, OEJIKOB — B COCTAaBE MUIIEBBIX POIYKTOB
U KOCMETHUYECKUX CPE/ICTB;

BJIAJIETh TpABWIAMH U TpUeMaMH Oe30MacHOi paboThl ¢ XMMHUYECKHMHU BEIIECTBAMH H
71a00paTOpHBIM 000PYI0OBaHUEM;

YCTaHABJIMBATh 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEaKIUi W CMEIICHHUS] XUMHUYECKOTO
paBHOBECHsI OT pa3iIM4YHBIX (DAKTOPOB C LEJIbI0 OIpPEIeIICHUs] ONTUMAIBHBIX YCIOBUH
NPOTEKAHUS XUMHUIECKUX MPOIECCOB;

HPUBONUTH MPUMEPHI THAPOIIN3A COJIEH B IOBCEAHEBHOM KHU3HH YEJIOBEKA;

NPUBOJNUTH TPUMEPHl  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  pEaKIUii B  MPHPOIE,
IIPOM3BOJICTBEHHBIX MPOIIECcax U KU3HEAEATEIbHOCTH OPraHU3MOB;

NPUBOJNUTh TPHUMEPHl XHUMHUYECKHX PEaKIHH, PACKPBHIBAIOIINX OOIINE XHUMHUYECKHE
CBOWCTBA MPOCTHIX BELIECTB — METAJIJIOB U HEMETAJLIOB;

NPOBOJTUTHh pacueThl Ha HAaXOXICHUE MOJICKYISAPHOH (OpPMYJBI YIIIEeBOJOpOIa TIO
IOPOAYKTaM CTOpaHHsl U MO €ro OTHOCUTENBHOW IJIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTaB;

BJIaJ€Th MpaBUJIaMHU O€30MacHOr0 OOpamleHUs] C €IKUMH, TOPIOYMMH U TOKCHUYHBIMH
BEIIECTBAMH, CPEACTBAMHU OBITOBOW XHMUHU;

OCYILIECTBIIAATh TMOMCK XHUMHUYECKOH HH(pOpMAIMKU IO Ha3BaHUSAM, HIACHTU(PHUKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;



KPpUTHUYECKH  OIICHMBATh W  HMHTEPIPETUPOBATH  XUMHUYECKYI0  HH(OpPMAIIHIO,
COJIEPKAIYIOCS B COOOIIEHHSIX CPEICTB MAacCOBOM nH(popmalmu, pecypcax MHTepHeTa, HaydHO-
MOMYJISIPHBIX CTAThSIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B IIETISIX BBISBIICHUS
OIMOOYHBIX CY)KICHHI U (POPMHPOBAHUSI COOCTBEHHOM TO3HIINH;

MPEJICTABISITh IMYTH PEHICHUS TI00ANBHBIX MPOOJIEM, CTOSIIHUX TEpe] YeIOBEUSCTBOM:
9KOJIOTUYECKUX, YHEPTETUUECKUX, CBIPHEBBIX, U POJIb XUMHH B PEIICHUU 3TUX MTPOOIIEM.

BbinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHTHCSH:

ULTIOCMPUPOBAMb HA NPUMeEpax CMAHOBNEHUe U I80JIOYUI0 OPAHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCHOPUYECKUX IMANax ee pa3eumusi;

UCNONB308aMb MeMOObl HAYYHO2O HNO3HAHUSL NPU BbINOJHEHUU HPOEeKMOo8 U Y4eOHO-
UCCIe008amenbCKux 3a0a4 NO U3V4YEeHUl0 C80UCMm8, CHOCcoD08 MNONVYeHUs U pACNO3HABAHUSA
OP2AHUYECKUX 8eUjeCm8;

00vbACHAMb  NpUpody U CHOCOObI  00PA306AHUA  XUMUUECKOU CBA3U; KOBANEHMHOU
(NONAAPHOU, HENONAPHOLL), UOHHOU, MEemMAIIU4ecKol, 6000POOHOU — C Yelbl0 OnpedeieHus
XUMUYECKOU AKMUBHOCTU 8eUeCmE;

YCMAHABIUBAMb 2EHEMUUECKYIO C853b MeHCOy KIACCaMU OpeAHUYEeCKUxX eewecme OJis
000CHOBAHUS NPUHYUNUATLHOU 803MONCHOCMU NOTYYEHUS OP2AHUYECKUX COeOUHEHULl 3A0AHHO20
COCMasa u CmpoeHusi;

YCMAaHABIUBAMb B3AUMOCEA3U MeHcOy PaKkmamu u meopuet, NPUYUHOU U C1eOCmeuem npu
aumanuze npoOIeMHbIX Cumyayull U 0O60CHOBAHUU NPUHUMAEMbBIX PeULeHULl HA OCHOBE XUMUYECKUX
3HAHUI.



