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IMosicuuTeILHAS 3aIMCKA

Pabouass mporpamma mo mnpeamery «Xumus» pazpaboraHa Ha ocHoBe dDenepambHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa cpenHero obmero odpasosanusi, [IpumepHoit
OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMON CpeaHero oOIero obpazoBaHus (IPOTOKON OT 28
utos 2016 1. No 2/16-3), OCHOBHOH 00pa3oBaTEeNbLHON MPOrPaMMOI CpeaHEero oOIIero
00pa3oBaHUsl MYHUIIMIIAIBHOTO OIOKETHOTO 0011e00pa3oBaTenbHOro yupexaeHus «OTKpbITas
(cmenHas) mkosa Ne 2» ropoga CmoneHcka, ¢ yuétoM «[Iporpammsl kypca xumun s 8-11
KJ1accoB 0601ieoOpa3oBaTenbHbix yupexaeHuil. O.C.I'abpuenss. - 8-e uznanue, CTEpPEOTUITHOE. -
Mocksa: JIpoda, 2011», yuyebHoro mnana cpemsero oomero oopazoBanus MBOY «OTtkpsiTas
(cmennast) mkoma Ne 2» rtopoma CmosneHcka © deaepaJbHOTO MepeyHs Y4YeOHHKOB,
PEKOMEHI0OBaHHBIX MHHHCTEPCTBOM IIpocBeleHus Poccuiickon denepanuy K UCIOJIb30BaHUIO
B 00pa3oBaTebHOM Ipoliecce B 0011e00pa30BaTENbHbIX YUPEKICHUSIX.

Yueono-memoouueckuii komnnexc:

1. Xwumwus. 10 kmacc. ba3zoBeiii ypoBeHb: yueOnuk/ O.C. ['abpuensiH. — 2-¢ U31., CTEPEOTHUIT —
M.: lpoda, 2017.

2. Xwumwus. bazoseriii ypoBensb. 11 ki.: yaeouux/ O.C. I'abpuenss. — 3-e uzn., crepeotun — M.:
Hpoda, 2016.

IInanupyemble pe3y/ibTaTbl 0OCBOCHHA Y4eOHOI0 peaMeTa

JIuunocmmuuie pezynomamot.

1) poccuiickasi rpakJaHCKash UICHTHYHOCTD, NMATPHOTU3M, YBOKECHHE K CBOEMY Hapoy,
YyBCTBa OTBETCTBEHHOCTH nepea PoauHOMN, rop10cTH 32 pOCCUNCKYIO XUMUYECKYIO HAYKY.

2) cpopMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIIECTBEHHOU MPaKTUKU

3) chopMuUpPOBaHHOCTH OCHOB CaMOPA3BUTHUS U CAMOBOCIUTAHUS B COOTBETCTBUM C
00IIeUeIOBeUeCKUMU I[IEHHOCTSIMU W HJIealaMHd TPaXJAHCKOTO OOIIEeCTBa; TOTOBHOCTh U
CITOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUECKOM M OTBETCTBEHHOU JIEATEILHOCTH;

4) HaBBIKH COTPYJHUYECTBA CO CBEPCTHUKAMU, B3POCIBIMH B 00pa30BaTeIbHON, yaeOHO-
HCCJICIOBATEIILCKOM, IMPOCKTHOW U IPYTUX BHJIAX JICATEIIHBHOCTH;

5) TOTOBHOCTh W CHOCOOHOCTH K 0Opa3oOBaHWIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, Ha
MPOTSKCHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHWE K HENpPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCTIEUTHON MpodecCnoHaNbHOM U 00IIECTBEHHON AeSITENFHOCTH;

6) TMpUHATHE W pealu3alus [EHHOCTEHW 370pOBOr0 W 0€30MacHOro o0pasza KU3HH,
NOTPEOHOCTH B (DU3MUECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHATHIX CIIOPTUBHO-03/10POBUTEIHHON
JESTCIIbHOCTRIO, HENPHUSATHE BPEAHBIX MPHUBBIUCK: KYpPEHHUsS, YHOTPEOJICHUS  alIKOTOJI,
HapKOTHKOB;

7) OepexHOe, OTBETCTBEHHOE€ M KOMIIETEHTHOE OTHOIIEHHE K (U3UYECKOMY U
MICUXOJIOTHYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK W JAPYrUX JIOJCH, YMEHHE OKa3bIBaTh
MEPBYIO TOMOIII;

8) oco3HaHHBII BEIOOP Oyayieit mpodeccur U BO3MOKHOCTEH peain3aIiui COOCTBEHHBIX
JKU3HEHHBIX TUIaHOB; OTHOIIEGHHWE K NPOdECCHOHATBHOU JESITeNbHOCTH KaK BO3MOXKHOCTHU
y4acTUss B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJIAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npobiewm;

9) chopMHPOBAHHOCTL IKOJIOTHYECKOTO MBIIUICHUS, TTOHUMAHUS BIUSHUS COIHAIBHO-
HPKOHOMHUYECKUX TPOIECCOB HA COCTOSHUE MPHUPOJHON W COIMAIBLHON Cpenbl; MpHOOpeTeHue
OTTBITa 3KOJIOTO-HAITPABJICHHOH JIeATEeIbHOCTH.

Memanpeomemmuuie pe3ynbmamul:



1) ymeHHEe CaMOCTOATENFHO ONPEACTATh LENH JESATEIBHOCTH W COCTAaBIIATH IUIAHBI
NEeSITeIbHOCTH;  CAMOCTOSITENIbHO — OCYIIECTBISATh, KOHTPOJMPOBATH U KOPPEKTHUPOBATH
JIeATEIIbHOCTD; UCIIOJIb30BAaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHIKEHUS MTOCTABICHHBIX LEJICH
U peasin3aluy IJIaHOB JIEATEIbHOCTH; BBIOMPATh YCIICHIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHIX;

2) yMeHHE NPOIYKTUBHO OOINIATHCS W B3aUMOJCHCTBOBATH B MPOILECCE COBMECTHOM
NeSTeIbHOCTH, YYUTHIBATh MO3MLIMU JAPYIHUX YYACTHUKOB JESATEIBHOCTH, 3S((EKTUBHO
pa3pemarb KOH(IUKTEI;

3) BiaJeHHWE HABBHIKAMHU I103HABATEIbHON, Y4eOHO-MCCIENOBATEIbCKOW M TPOEKTHOU
NICATEIIFHOCTH, HAaBBIKAMH  pa3pelieHHss TMpoOJieM; CIHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHHs MPAKTHYECKUX 3aJ]ad, TPUMEHEHUIO PAa3TUUYHbIX
METO/IOB IO3HAHHUS;

4) TOTOBHOCTh U CIOCOOHOCTH K CaMOCTOSTEIBHOM HH(POPMAIIMOHHO-TIO3HABATEIHHON
JIeATEIFHOCTH, BIIaJICHUE HABBIKAMH IIOJy4eHHS HEOOXOAMMOW HWH(OpPMalMu U3 CIoBapel
pa3HBIX THIIOB, YMEHHE OPUEHTHUPOBATHCS B PA3MYHBIX UCTOYHUKAX UHPOPMALIUU, KPUTHUECKU
OLICHMBATh U MHTEPIPETUPOBATh HH(POPMALINIO, TOTYIAEMYIO U3 Pa3INYHBIX HCTOYHUKOB;

5) yMeHHWe WHCIONB30BaTh CpeICTBAa HMH(POPMAIMOHHBIX ¥  KOMMYHHUKAIMOHHBIX
texHojoru# (nanee - UKT) B pemieHNn KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPraHU3aI[MOHHBIX
3aMa4 ¢ CcoONroJicHHeM TpeOOBaHUN DPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THTUCHBI,
pecypcocOepexeH s, TPaBOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHOW 0€3011acHOCTH;

6) BIaJieHUE HABBIKAMH II03HABATEIILHOW pE(ICKCHH KaK OCO3HAHHUS COBEpPIIAEMBIX
JICWCTBHI U MBICTHTEIBHBIX MTPOIIECCOB, UX PE3yJIbTaTOB U OCHOBAHMH, IPaHUIl CBOCTO 3HAHUS U
HE3HAHMS, HOBBIX TIO3HABATEIBHBIX 33/1a4 ¥ CPEJICTB MX JOCTHKCHUS.

Ilpeomemmnoie pe3yromamol:
BeinyckHuK Ha 0230BOM YPOBHE HAYYUTCS:

— packpbiBaThb Ha IMpUMEpax poJib XUMUU B (POPMUPOBAHUU COBPEMEHHOM HAYYHOMU
KapTHUHBI MUpPa U B IPAKTUYECKOM ESITEIIbHOCTH YEJIOBEKA,;

—  JIeMOHCTPUPOBAaTh Ha TMpPHUMEpPax B3aUMOCBSI3b MEXKAYy XHUMHEH U  JIPYyTUMH
€CTECTBEHHBIMU HayKaMH;

—  packpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUHN XuMuieckoro ctpoeHust A.M. bytieposa;

— mnoHuMarh Qusudeckuii cmbicn Ilepuogumueckoro 3axona [[.M. MenaeneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCUMOCTH CBOMCTB XHMMHYECKUX DJIEMEHTOB W OOpa30BaHHBIX HMH
BEILECTB OT JIEKTPOHHOTO CTPOCHHUS ATOMOB;

—  OOBSCHATH MPUYUHBI MHOTO0OpAa3usl BEIIECTB Ha OCHOBE OOIIUX MPEACTABJICHUN 00 MX
COCTaBE U CTPOEHUU;

— TMPUMEHSTH MpaBUjia CUCTEMATHYECKON MEXIyHApOIHOM HOMEHKJIATYphl KaK CpPelICTBa
pa3iaryueHus U UASHTU(UKALIUY BEUIECTB 10 MX COCTABY M CTPOCHUIO;

—  COCTaBJISAITb MOJIEKYJIIPHBIE U CTPYKTYpHBbIE (OPMYJBI OPTraHUYECKHX BEIIECTB Kak
HOocHUTeNel WH(GOpPMalMd O CTPOCHHUM BEIIECTBA, €ro CBOMCTBAX M MPHHAJICKHOCTH K
OTIpEIETICHHOMY KJIaCCY COCTMHECHHUIA;

—  XapakTepu3OoBaTb OpPraHUYECKHME BEIIECTBA IO COCTAaBY, CTPOCHUI0 U CBOWCTBaM,
yCTaHABIWBATh MPUYUHHO-CIICJICTBEHHBIC CBA3U MEXIY JaHHBIMHU XapaKTEePUCTUKAMHU BEIECTBA;

— MPUBOJUTH NMPUMEPHl XUMHUYECKUX PEAKIUH, PACKPBIBAIOLIUX XapaKTEPHbIE CBOWCTBA
TUMAYHBIX TPEJICTABUTENIEH KJIACCOB OPTaHMYECKUX BEIIECTB C IENbI0 UX HACHTH(PUKAINH U
00BsICHEHUS 00JTaCTH IPUMEHEHUS;

—  MPOTHO3UPOBATH BO3MOXXHOCTH MPOTEKAHUS XUMUUYECKUX PEAKIMil Ha OCHOBE 3HAHHM O
TUTIAX XUMUYECKON CBS3H B MOJIEKYJIaX PEareéHTOB M UX PEaKIIMOHHOW CITIOCOOHOCTH;

—  HCTOJB30BaTh 3HAHMUS O COCTaBe, CTPOCHUHM M XUMHUYECKHX CBOMCTBAX BEIIECTB IS
0e30MacHOT0 MPUMEHEHUS B IPAKTHUECKOM NeATeTbHOCTH;

—  TPUBOJUTH MPUMEPHI MPAKTUUECKOTO MCIIOIB30BAHUS MPOJAYKTOB MepepaboTku HePTH u
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYJSIPHBIX COEIWHEHUU (TOJMUATUIIEHA, CUHTETUYECKOIO
Kay4dyKa, alleTaTHOT'O BOJIOKHA);



BbinyckHUK HAa 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYHTHCSH:

—  ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOBNEHUE U IGONIOYUI0 OP2AHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCTOPUYECKUX DIMANAX ee Pa36Uumusl;

—  UCNONb306aMb MemoObl HAYYHO20 NO3HAHUS NpPU 6bINOJHEHUU NPOEKmMOo8 U yueOHO-
uccne0o8amenbekux 3a0ay no U3VYeHUI0 C80UCm8, cnocob08 NoiyueHus U pacno3HA8aAHUs
Op2aHU4eCcKUx geuecmas;

—  00BACHAMb NpUpooy U Ccnocobvbl 00paA306aHUS XUMUYECKOU C8A3U: KOBAJIEHMHOU
(NONsAPHOU, HENONAPHOL), UOHHOU, MEemAlIU4ecKol, B000POOHOU — C Yelblo ONnpedeseHus
XUMUYECKOU aKMUBHOCMU eUjeCme;

—  YCMaHaenueamv 2eHemudecKylo C:A3b MeHcOy KIACCaMU Op2aHUYecKux eujecms Ois
000CHOBAHUSA NPUHYUNUATLHOU 803MONCHOCIU NOJYYEHUS OP2AHUYECKUX COeOUHEHUL 3A0AHHO20
cocmasa u Cmpoenusl;

—  YCmMauHasenueamsv 63auUMOCEA3U MeHcoy hakxmamu u meopuell, NPUYUHOU U Cle0CmBEUem
npu aumanuze npooONeMHbIX cumyayuii U 00O0CHOBAHUU NPUHUMAEMbIX peuleHUll Hd OCHO8e
XUMUYECKUX 3HAHULL.

B cucreme ectecTBeHHO-HAYYHOTO0 00pa30BaHUs XUMUS KaK YUeOHBIM MpeaMeT 3aHUMAeT
BaXHOE MECTO B IO3HAHWHM 3aKOHOB TPHUPOJBI, (HOPMUPOBAHMHM HAYyYHOW KapTUHBI MHPA,
XUMHYECKOH T'PaMOTHOCTH, HEOOXOJMMOM IJIsi MOBCEJHEBHON KHM3HM, HABBIKOB 3JI0pPOBOTO U
0e30MacHOro JJis YeJIOBEKa U OKpYXaroulel ero cpeasl o0pa3a *HU3HHU, a TAKXKE B BOCIIUTAHUU
OKOJIOTHYECKOW KYyJbTYPHI, (OPMHUPOBAHUM COOCTBEHHOM TMO3WIMK 110 OTHOWICHHIO K
XUMHUYECKON HHPOpMAIUH, TOTYy4aeMOl 13 pa3HbIX HCTOYHUKOB.

YcnemHocTh u3ydeHHs Y4eOHOTro MpeaMeTa CBs3aHa C OBJIAJEHUEM OCHOBHBIMH
MOHATUSIMA XUMHH, HAyYHBIMH (DaKTamH, 3aKOHAMHU, TEOPUSIMH, MPUMEHEHHUEM MOTy4YEeHHBIX
3HAHUU TIPU PEIICHUH MPAKTUYECKUX 3a/1a4.

B cootBerctBun ¢ @I'OC COO XuMHUs MOXKET U3ydaThcsi Ha 6a30BOM YpOBHE.

W3yuenne xumMum Ha 0a30BOM ypOBHE OpHEHTHPOBAaHO Ha  o0OecrieyeHue
0011e00pa3oBaTeabHON U OOIIEKYIBTYPHOU MTOATOTOBKH BBIITYCKHUKOB.

Conepxanne 0a30BOTO Kypca TO3BOJSIET PACKPBITh BEAyIIME HIEU UM OTIETbHBIE
MIOJIOKEHHS, Ba)KHBIE B TIO3HABATEIILHOM W MHPOBO33PEHUYECKOM OTHOIICHWH: 3aBHCHMOCTh
CBOWCTB BEILECTB OT COCTaBa W CTPOEHHUS; OOYCIOBIEHHOCTh IPHUMEHEHHs BEIIECTB HX
CBOWCTBAaMM; MaTepUalbHOE €JUHCTBO HEOPraHWYECKMX M  OPraHMYEeCKHX  BEIECTB;
BO3pAacTaroIas pojb XMMUU B CO3JJaHMM HOBBIX JIEKAPCTB U MATEpHANIOB, B SKOHOMHH CHIPbS,
OXPAHE OKPYKAOLIEH CPE/IbI.

Nzyuenne npeamera «XuMHS» B 4YacTH (OPMHUPOBAHHS y OOYYAIOIIUXCS HAYYHOTO
MHUPOBO33PEHUS,, OCBOCHHUS OOIIEHAYYHBIX METOJOB TIO3HAHUS, a TaKkKe NPaKTUIECKOTO
NPUMEHEHHS HayYHBIX 3HaHUH OCHOBAaHO Ha MEXIPEAMETHBIX CBS3SX C MpeaMeTamu obiacteit
€CTECTBEHHBIX, MAaTEMaTHUECKUX U TYMaHUTAPHBIX HAYK.

KypcuBoM BBIJIENIEHBI 3JIEMEHTHI COJIEPXKAHMSI, OTHOCAIIMECS K pe3yJbTaTaM, KOTOPHIM
00yyaroImuecs «Ioay4aT BO3SMOXKHOCTb HAYUUThCS.

Coaep:xanue yueOHOT0 npeamera

10 knace
OCHOBBI OPraHM4YecKOH XUMHUU
[losiBneHre W pa3BUTHE OPraHUYECKOM XMMHUM Kak Hayku. [Ipeamer opranmdeckoit
XUMUU. MecTo 1 3HaYeHHE OPTaHNYECKON XUMHH B CHCTEME €CTECTBEHHBIX HayK.



XUMHYECKOE CTPOEHHE KaK MOPSAOK COENMHEHUS aTOMOB B MOJIEKYJE COIVIACHO MX
BaJEHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPHUM XMMHMUYECKOIO CTPOECHMSI OpPraHMYeCKHX
coequuennit A.M. bytiepoBa. YriepoaHblil CKeJeT OpraHUYecKod MoJekyibl. KpaTHocTh
XUMHUYECKON CBA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHMUYECKOIO CTPOEHHS MOJIEKYIL.
N3omepuss u uzomepsl. [lonarue o ¢yHkuuoHanpHOM rpymnme. ITpuHnuns!l kiaccudukanum
OpraHMYecKUX coenuHeHui. CucreMarudeckass MEXAYHapoiHass HOMEHKJIATypa W IPUHLIMIIBI
00pa30BaHuUs Ha3BaHUN OPraHUYECKUX COCTUHEHUH.

Ankanbel. Cmpoenue monexynvl memana. I'omomorndeckuil psia ankaHoB. ['omosorn.
Howmenknarypa. M3omepust yriepoaHoro ckenera. 3aKOHOMEPHOCTH HM3MEHEHMs (PU3MYECKHX
CBOMCTB. XMMHUYECKHE CBOHCTBAa (Ha IpHUMEpPE METaHAa M JTaHa): PEAKLUH 3aMeLEeHUs
(raJloreHMpOBaHUE), JErHAPUPOBAHUS KaK CIIOCOObI INOJYYEHHs Ba)KHEHIIMX COEAMHEHUH B
OpraHMYeCKOM CHHTe3e. ['opeHue MeTaHa Kak OJMH W3 OCHOBHBIX MCTOYHHMKOB TEIUIa B
IPOMBIIICHHOCTH U ObITy. HaxoxneHue B mpupoje M NpUMEHEHue alkaHoB. [lowamue o
YUKNOQNIKAHAX.

Ankenbl. Cmpoenue  Mmonexkynrvl  omuieHa. 1'OMOJOTMYECKUM  pSAJ  AJIKEHOB.
Homenknarypa. M3oMepust yriiepogHOro CKeleTa M IOJOKEHMS KPAaTHOM CBSI3U B MOJIEKYIIE.
XUMHUECKHe CBOWCTBA (Ha NMpUMepe 3TUJIEHA): PEaKLUU HNPUCOEIUHEHUs (rajloreHupoBaHHE,
2udpuposanue, TAAPATALUS, cUOPOLALO2EHUPOBaHUE) KaK CTIOCO0 MoTydeHus ()yHKIIMOHATBHBIX
IIPOU3BOJHBIX YITIEBOAOPOIOB, ropeHus. [lonnMepusanus 3TuiaeHa Kak OCHOBHOE HAaIpaBJICHUE
ero ucnojp3oBaHusA. IlomudTWIIEH Kak  KPYNHOTOHHAXHBIH  IMPOAYKT  XHMHUYECKOTO
npousBoacTBa. [Ipumenenue sTuieHa.

Ankanuensl U kayuyku. IloHstue 00 ankaaMeHax Kak yIJIeBOJOPOAAaX C JBYMs
NBOWHBIMU cBsi3siMH. [lonmumepusauus nuBuHMia (OyragueHa-1,3) kak crnocoO MOJIydeHMs
CHHTETUYECKOro Kaydyka. HarypalbHbIi M CHHTETHYECKHMM KaydyKu. BylkaHuzanus Kaydyka.
Pe3una. [IpuMmeHeHne kayuyKka U pe3UHBI.

Ankunbl. Cmpoenue monekyavl ayemunena. ['OMOJIIOTMYECKUN psJl  AJIKHUHOB.
Homenknarypa. M3omepust yriiepoJHOro CKEJIe€Ta M IOJOKEHUS KPAaTHOW CBSI3U B MOJEKYIIE.
XvMHYecKue CBOMCTBa (Ha MpHUMEpe alleTUJIeHa): PeakUuu MPUCOEeIUHEHHs (raJloreHupOBaHuE,
euopuposanue, TUApATALUS, 2UOPO2ANO2eHUPOBaHUe) KaK CIOCO0 MONyYeHHs MOJIMMEPOB U
JIpYTUX TOJE3HBIX MPOAYKTOB. ['OpeHue aneTuieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO
IUTAMEHH JUI CBapKU U pe3Ku MeTauloB. [[puMeHenune anernnexa.

Apensl. beH3o:m Kak MNpeACTaBUTENb AapPOMATUYECKUX YIIIEBOJOponoB. CmpoeHue
Monekynvl 6eH3ona. XUMHUYECKHE CBOWCTBA: PEAKLIMU 3aMelleHus (raJoreHHpOBaHUE) Kak
Croco0 MOoJy4yeHUs] XMMHUYECKUX CPEJICTB 3allUThl PACTEHUM, MPUCOEAUHEHUs (TUAPUPOBAHUE)
KaK JI0Ka3aTelbCTBO HEMpeAeabHOro xapakrtepa OeH3ona. Peakuus ropenus. Ilpumenenue
OeH3oa.

Cruptel. Knaccudukanus, HoMeHKIaTypa, U30MepHs CIUPTOB. MeTaHOoN M 3TaHOJ Kak
NPEJICTAaBUTENIN MPENEIbHBIX OJHOATOMHBIX CIUPTOB. XUMHUYECKHE CBOICTBa (Ha IpUMeEpe
METaHOJIa M 93TaHOJA): B3aUMOJIEMCTBHE C HATPUEM KaK CIOCOO YCTAaHOBJIEHHS HalU4us
TUAPOKCOTPYIIBI, PEAKIUs C TaJoreHOBOJAOPOJaMH Kak CIOCO0 MOJIy4YeHUs pPAacTBOPUTENEH,
JeruapaTanus Kak crocod MoJydeHHs HSTWieHa. Peakuuss ropeHHs: CHOUPTHl KaK TOIUIUBO.
[Ipumenenue MmetaHona u d3TaHosa. dusnonoruueckoe aelcTBUE MeTaHOJAa M 3TaHOJA Ha
OpraHM3M 4YEJOBEKAa. OTWIEHIVIMKOAb W TIULEPUH Kak IMPEACTAaBUTENN MPEACIbHBIX
MHOT0aTOMHBIX cUpTOB. KauecTBeHHast peakiisi Ha MHOTOATOMHbBIE CIIUPTHI U €€ TPUMEHEHUE
JUIsl paclIO3HaBaHUS TNIMLEPUHA B COCTaBE KOCMETHYECKUX cpelcTB. [IpakTnueckoe npuMeHeHne
STUJICHTJIMKOJS U TJIMLEPHHA.

®enoin. CtpoeHre MOJIEKyNbl GeHona. B3aumnoe enusnue amomos 6 moaexyne ghenona.
Xumuueckue ceolicmea: @3aumooeticmeue ¢ Hampuem, UOPOKCUOOM HAmMpus, OpPOMOM.
[Tpumenenue penona.

Anpneruapl. Metananb (opmManbaeryua) U dTaHalb (aleTalbIeTHa) KaK MpeICTaBUTEIN
OpelenbHbIX albJeruaoB. KayecTBeHHbIE peakiMu Ha KapOOHWJIBHYIO Tpymiy (peakuus
«cepedpsiHOro 3epkajnay, B3aumojneicTBue ¢ ruapokcugoMm menu (II) m ux mpumenenue st



OoOHapyXeHHsI TpPEEeNbHbIX albJeTHJ0B B IPOMBIIUICHHBIX CTOYHBIX BOJAaX. TOKCHYHOCTh
anpaeruioB. [Ipumenenue Gopmanbaeruia u aeraibAeruia.

KapboHoBple KHCIOTBI. VYKCyCHash KHCJIOTa Kak MPEICTaBUTENb IpeleidbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT. XMMUYECKHE CBOWCTBA (Ha IPUMEPE YKCYCHON KHUCIIOTHI):
peakuu C MeTajlslaMd, OCHOBHBIMU OKCHIAMH, OCHOBAHUSMHU U COJSIMU Kak IMOATBEPKICHUE
CXOJ/ICTBA C HEOPraHMYECKMMH KHCIOTaMH. Peakius stepuuKanuu Kak crnocol MomydeHus
cnoxHbIX 3¢pupoB. [IlpuMenenue ykcycHol kucioTel. IlpenctaBieHre o BhICIIUX KapOOHOBBIX
KHUCJIOTaX.

Cnoxuble 3¢upsl U kupbl. CloXHBIE 3PUPHI KaK MPOIYKTHl B3aUMOACHCTBUS
KapOOHOBBIX KUCJIOT CO cupTamu. [IpuMeHeHrne CI0KHBIX A3(PUPOB B MUIICBON U TapProMepHOI
MPOMBINIIEHHOCTH. JKHUpBI KaK CIIOXHBIE QUPHI TIUIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PactutenbHble U KMBOTHBIE JKUPBI, MX cOcCTaB. Pacno3HaBaHMe pacTUTENBHBIX >XHUPOB Ha
OCHOBaHUHU HX HempenenbHOro xapakrtepa. [Ipumenenue >xupoB. ['maponns wiM OMbLICHHE
KHUPOB KaK CrocO0 MPOMBIIIICHHOTO MOJYYEHHs COJIe BBICHIMX KapOOHOBBIX KHCIOT. MbLId
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT. MoroIIKe CBOICTBA MbLIA.

YrieBoasl. Knaccudukanus yrieBonoB. HaxoxaeHue yrieBoaoB B mpupoje. ['moko3a
Kak anpaeruaocnupt. bposkenue rmoko3bl. Caxaposa. [uodpoaus caxaposvl. Kpaxman u
LEJUTI0I03a KaK OMOJIOrMYecKHe MOJIMMepbl. XMMHMUYECKHE CBOMCTBA KpaxMmalla U ILIEJUIFOJIO3bI
(ruaponn3, KauecTBeHHAsl peaklus ¢ MOJOM Ha KpaxMal M €€ IPUMEHEHHUE Ui OOHapyKEeHUS
Kpaxmaja B NpoJyKTax nuranus). [lpumenenue u 6uonorudeckas poiib yriaeBoaoB. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOT'O BOJIOKHA.

WnenTudukanusi opraHuvdecKuX COCOUHEHUN. [ eHemuyeckasn céa3b Medcoy Kiaccamu
opeaHudeckux coeoureHuu. TUMBI XUMUYECKUX PEaKIUii B OPraHUYECKON XUMHUH.

AMUHOKHCHOTHI B Oenku. COCTaB M HOMEHKJIATypa. AMHHOKHUCIIOTHI Kak aM(pOTepHbIE
opranuueckue coeauHenus. llentunnas cBs3b. buonmormyeckoe 3Ha4YeHHE O-AMHUHOKHCIOT.
Ob6nacTu npUMEHEeHUs aMHHOKHUCIIOT. benku kak npupoansie ounononumepsl. COCTaB U CTPOCHUE
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPONU3, AeHaTypauus. OOHapyxkeHue OeNKOB MpHU
MOMOIIM KAaueCTBEHHBIX (LBETHBIX) peakmnuii. [IpeBpamieHuss OENKOB MHUIMKM B OpraHU3ME.
buonorndeckne GpyHKIUN OENKOB.

XUMHUA U )KU3Hb

Xumus u 310poBbe. JlekapcTBa, GepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPATbHBIE BOJBI.
[IpoGnemsbl, CBsi3aHHBIE C MPUMEHEHUEM JIEKapCTBEHHBIX MpernapaTroB. BpenHbie MPUBBHIYKK U
dakTopbl, paspyliarlie 3J0pOBbe (KypeHHe, YIOTpeOJIeHHe aaKorois, HapKOMaHus).
PammmonansHoe nuranue. [uwesvie 0obasku. OCcHosbl NUWEBOU XUMUL.

XvMUs B MOBCEAHEBHON KHU3HU. Morolue 1 uucTamme cpeacrsa. Cpedcmea 6opbdvl ¢
ObIMOBLIMU  HACEKOMbIMU:  peneileHmol, uHcekmuyuovl. CpeiacTBa JWYHOW THUTHMEHBl U
kocMmeTHKH. [IpaBuna 6e3omacHOi pabOTHI ¢ €IKUMHU, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMU,
cpencTBamMu OBITOBON XMMHH.

Xumuss U dHepretuka. [lpupoaHble HMCTOYHUKH YriieBoaoponoB. Ilpupoansiii u
MOMYTHBIA HEPTSHOM Ta3bl, UX COCTaB W Hcmnoib3oBaHue. CocrtaB HedTH M ee mepepadoTka.
Hedrenponykrsl. OkraHoBoe umcino OensuHa. OxpaHa oOKpyXKaromed cpeiasl pu
HedTenepepaboTKe U TPAHCHOPTHPOBKE HE(PTENPOAYKTOB. AJBTEpPHATUBHBIE HCTOYHUKHU
DHEPIHH.

11knace

Teopernyeckue 0CHOBbI XMMHUU

Crpoenne BemectBa. (CoBpeMeHHass MOJAEIb CTPOEHUS aToMa. JJIEKTPOHHas
KoHpurypamusi aroma. (OcHosHoe U 8030ydcOeHHble cocmosiHusg amomos. Kiaccuduxanus
XMUMHYECKUX OJIEMEHTOB (s-, P-, d-amemeHTh). OCOOSHHOCTH CTPOSHHSI JHEPreTHYECKUX
ypoBHeil atomoB d-snemeHToB. Ilepmoamueckass cucrema XuMmu4eckux odnemeHtoB 1.
MenneneeBa. @usnueckuii cmbica Ilepuoguyeckoro 3akona [[.M. Menneneesa. Ilpuunnsl u
3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB 2JIEMEHTOB M MX COECIMHEHHMM IO NEPHOJaM M IpylIaMm.
ONEKTpOHHAas MPHUPOAA XUMHUYECKOW CBSI3U. OJIEKTPOOTPULATENBHOCTb. BUIBI XUMHUYECKON



CBs3U (KOBaJCHTHAs, MOHHAs, METaJUTMYeCcKasi, BOJOPOJIHAS) U MEXAaHH3MBI €€ 00pa3oBaHUSI.
Kpucmannuueckue u amopguvie eewjecmea. Tunvl Kpucmaiiudeckux peuiemox (amomHas,
MOJIeKYIAPHAs, UOHHAA, MEeMAIu4ecKds). 3aeucumocms Quauyeckux ceolicme euecmea om
muna Kpucmaniudeckoti pewemiku. IlpuaumHBI MHOrO00Opa3usi BeUIECTB, KiaccH(uKanus
BEIIECTB.
XuMuyeckue peakuu. I'omoreHHsle U rereporeHHble peakiuu. CKOpocTh peakiuu, ee
3aBHCHUMOCTh OT Pa3UYHBIX (PAKTOPOB: MPHUPOJbI PEArHpPYIOMIMX BELIECTB, KOHIICHTPALUU
pearupyromux BELIECTB, TEMIIEPaTyphl, IJIOAAM PEAKIUOHHON IOBEPXHOCTH, HaJIM4Us
Karaju3aTopa. Ponp KaTtanu3aTopoB B IPUPOJIE U IPOMBILIIEHHOM Ipou3BojcTBe. OOpaTUMOCTh
peakuuii. XMMHUYECKOE PABHOBECHE M €r0 CMEINEHHE MOJ NCHCTBHEM pa3InYHBIX (aKTOPOB
(KOHILIGHTpalMsl PeareHTOB WM IPOAYKTOB peaklvu, AaBlIEHUE, TeMIeparypa) I CO3JaHus
ONTUMAJIBHBIX YCJIOBUI MIPOTEKAHUS XUMUYECKUX NPOLECCOB. /Jucnepcnvie cucmemvl. Ilonamue
0 Kkonnouoax (3onu, eenu). Mcemunnvie pacmeopwl. Peakium B pacTBOpax 3JEKTPOJIUTOB. pH
pacTBOopa Kak IIOKa3aTelb KUCJIOTHOCTU cpenpl. I'maponus coneil. 3HaueHuWe THApPOIU3A B
Ouonoruueckux OOMEHHbIX mpoueccax. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIUU B
IPUPOJIE, MPOU3BOACTBEHHBIX MPOIECCAX U KU3HEAEATEIbHOCTH OPraHn3MoB. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB IJIaBHBIX M MOOOYHBIX MOATPYIII
(Menp, JKene30) W HEMETAJUIOB: BOJOPOJA, KHCIOpOJAa, TaJOreHOB, Cepbl, a3oTa, (ocdopa,
yriaepoaa, kpemHusi. Kopposust meTamioB: BUAbl KOPPO3UHU, CIIOCOOBI 3alUThI METAIOB OT
KOppo3uu. Onekmponauz  pacmeopoé u  pacniaeos. Illpumenenue  snekmpoausa 8
NPOMBIULIEHHOCU.
XuMHuS 4 )KU3Hb
Hayunble MeTo1bI MO3HAHUS B XUMHUU. VICTOUHUKN XUMUYECKON HH(DOpMAILIIH.
[Towrck wHpOPMAIIH 10 HA3BAHUSAM, HICHTU(UKATOPAM, CTPYKTYPHBIM (DOpMYyIaMm.
MonenrpoBaHre XUMUYECKHX MTPOLIECCOB U SBICHUM, XUMUYECKUU AHAIU3 U CUHME3 KaK
METO/Ibl HAYYHOT'O IO3HAHHUS.

XUMHUS U IKONOTHSA. XUMHUYECKOE 3arpsA3HeHHE OKPYKAIOIIEeH Cpeibl U ero
nocneactsus. Oxpana rusipochepsl, HOYBbI, aTMOC(epsl, (Iopsl U (payHbl OT XMMHUUYECKOTO
3arps3HEHUs

Tunsel pacuernbix 3aaa4 (10-11 kiaaccsl):

Haxoxaenne MonekynsspHoil popMysbl OpraHHUECKOT0 BEIIECTBA MO €T0 MIOTHOCTH U
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB, WX IO MPOJTYKTaM CrOpaHusl.

Pacuetsl MmaccoBoit 1011 (Macchl) XUMUYECKOTO COSIMHEHUS B CMECH.

Pacuersr macchl (06beMa, KOIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, ECIIU OJTHO U3
BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH).

PacueTsr maccoBoif uiim 00bEMHOM JIOJIM BBIXO/IA TIPOYKTA PEAKIIUN OT TEOPETHUECKU
BO3MO>KHOTO.

Pacuets! TennoBoro ¢ dexra peakuu.

PacyeTbl 00bEeMHBIX OTHOILIEHHH ra30B IPU XUMHUYECKUX PEaKIIUX.

Pacuersl macchbl (00beMa, KONMUYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIIU OJTHO U3
BELIECTB JIaHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM J0JI€l paCTBOPEHHOT'O BELLIECTBA.

TemaTnuyeckoe NIaHMPOBaHUE

10 kaace
No Tema KonmuaectBo yacoB
Beenenne 1
2 Tema 1 . Teopusi CTpOEHUS OPTaHUYECKUX 6
COeTUHEHNN
3 Tema 2 . YrieBogoposl U UX NPUPOJHbIE 17
HMCTOYHHMKHU




4 Tema 3. Kucnopoaconepxaiinue opraHuuecKue 19
COEIMHEHUS Y UX IPUPOJHbIE UCTOUYHUKU

5 Tema 4 . A3oTcoaepkaiyue COeIMHEHUS U UX 12
HAXO0XJICHUE B )KMUBOW MPUPOJIE

6 Tema 5. buonornyecku akTUBHbBIE OPraHUYECKUE 5)
COEIIMHEHUS

7 Tema 6 . ckycCTBEHHBIE U CUHTETUYECKUE 3
MOJIUMEPHI

8 Peseps 5

Bcero 68
11 kaace

No Tema KonunuecTBo yacoB

1 Tema 1. Ctpoenue aroma u [lepuoauueckuii 3aKoH 6
JI.1I MenneneeBa

2 Tema 2. CTpoeHHE BemecTBa 25

3 Tema 3. XuMHYECKHE PEaKIIUK 16

4 Tewma 4. BemniectBa u ux CBOiCTBa 16

5 Tema 5. Xumust v KU3Hb 2

6 Peseps 3

Bcero 68
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