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[Ipunoxenne k COO
MBOYCOUI ¢. TumupsizeBo

IInanupyemMble pe3yJbTaThl H3y4eHHS Y4eOHOI0 MpeaMeTa

B pesynbrare u3ydenus: yaeOHOro mpeamera «XuMUs» Ha YPOBHE CpeHero o0mero oopa3oBaHus:
BbinyckHuK Ha 6a30BOM ypOBHE HAYUMTCH:

pacKpbIBaTh Ha MIPUMEPAX POJIb XUMHUH B ((OPMUPOBAHUN COBPEMEHHOIN Hay4YHOH KapTUHBI MUPA U B
IIPaKTUYECKOMN JESITEIbHOCTU YEJI0BEKA;

JI€MOHCTPHPOBATh Ha IPUMEPAX B3aUMOCBSA3b MEXK/Ly XMMUEH U JPYTUMH €CTECTBEHHBIMU HAyKaMU;

pacKpbIBaTh Ha MpUMepax MOJI0KEHUS TEOPUHU XumMudeckoro crpoenus A.M. bytieposa;

noHuMaTh ¢usndeckuid cmpicn Ilepumommueckoro 3akona /.M. MenzeneeBa u Ha €ro OCHOBE
OOBSICHATh 3aBUCHUMOCTH CBOMCTB XHMHMYECKHX JJIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB OT
3JIEKTPOHHOT'O CTPOEHUS aTOMOB;

OOBSICHATH NMPUYUHBI MHOTOOOpa3usi BEUIECTB Ha OCHOBE OOIIMX MpEACTaBICHUN 00 MX cOcTaBe U
CTPOCHUH;

IIPUMEHSATH [TPaBUJIa CUCTEMATUYECKOM MEXIyHapOJHOH HOMEHKJIATYphl KaK CPEJCTBA PA3IUUYEHUS U
UACHTU(UKALIMH BEIIECTB 110 UX COCTABY U CTPOCHHUIO;

COCTABIIAITh MOJICKYJISIDHBIE M CTPYKTYpHBIE (DOPMYIJIBI OPraHWYECKHX BEIIECTB KaK HOCHTEIEH
nHpOpPMAIMK O CTPOCHHU BEIIECTBA, €0 CBOWCTBAX M MPHUHAMICKHOCTH K OMPEICICHHOMY KIIACCy
COCITMHEHHI;

XapaKTepu30BaTh OPraHWYECKUE BEILECTBA [0 COCTaBY, CTPOEHUIO U CBOWCTBAaM, yCTaHABJIMBATb
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy JTaHHBIMU XapaKTePUCTHKaMH BEILIECTBA;

IPUBOANUTH TPUMEPHl XMMUYECKUX PpEeaKLUi, pacKpbIBAIOLUIMX XapaKTepHbIE CBONCTBA TUIMHMYHBIX
MPEJCTaBUTENICH KIACCOB OPraHWYECKHX BEIIECTB C LENbI0O MX HACHTU(PUKAINH W OOBICHCHHS
00J1aCTH MPUMEHEHMUS;

IIPOrHO3UPOBATh BO3MOXKHOCTh IPOTEKAHMSI XMMHUYECKUX PEAKUUil Ha OCHOBE 3HAaHUM O THUIAX
XMUMHAYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHOMN CIIOCOOHOCTH;

UCIOJb30BaTh 3HAHUSA O COCTaBe, CTPOCHUM M XMMUYECKHUX CBOICTBaxX BELIECTB /sl 0€30MacHOro
IIPUMEHEHMS B IPAKTUYECKOH 1€ TeIbHOCTH;

MPUBOANTH TPUMEPHI TMPAKTHYECKOTO HCIOJB30BAHUS MPOAYKTOB TMepepadoTku HeDpTH H
MIPUPOJHOTO Ta3a, BBICOKOMOJEKYJISPHBIX COCIUHEHHH (ITOJIMATHIIEHA, CUHTETUYECKOro Kayyyka,
alleTaTHOT'O BOJIOKHA);

MIPOBOAMTH OMBITHl 10 PACMO3HABAHUIO OPraHWYECKHUX BEIECTB: TJIMIEPUHA, YKCYCHON KHCIOTHI,
HEeNpeJeNbHbIX KHUPOB, TIJIIOKO3bl, KpaxMmana, O€IKOB — B COCTaBe IMHUIIEBBIX MPOIYKTOB U
KOCMETHYECKHUX CPEJCTB;

BJIQJIETh MpaBUJIaMH U MpHeMaMHu Oe30macHOM paboThl € XUMHUYECKMMM BEIIECTBAaMU U
71a00paTOPHBIM 000PYI0BAaHUEM;

YCTaHABIMBAaTh 3aBUCUMOCTb CKOPOCTHM XHMHMUYECKON pEaKUUMu M CMEIIEHUS XHMHUYECKOTO
paBHOBECHSI OT Pa3IUYHBIX (DAKTOPOB C ILIENBIO ONPEIENICHUs] ONTUMAIbHBIX YCIOBUN MPOTEKAHUS
XUMHUYECKHX TIPOLECCOB;

MPUBOJIUTH IPUMEPHI THIPOIN3a COJIEH B MOBCEAHEBHON KU3HU YEJIOBEKa;

MIPUBOJIUTH IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI B MPUPOJIE, TPOU3BOJCTBEHHBIX
npoLeccax U KU3HEAEITeIbHOCTH OPraHU3MOB;

NPUBOANUTH TPUMEPHl XHMHYECKHUX PEAaKIMH, pacKphIBalOIUX OOIIME XUMHUYECKHE CBOMCTBa
IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

MIPOBOAMUTH pPAacyUeThl HAa HAXOXKJEHUE MOJIEKYISIPHON (OpMyJbl YIJIEBOJAOpOJA IO TMPOIyKTam
CrOpaHHs U TIO0 €ro OTHOCUTEIHHOM IMJIOTHOCTH U MAacCOBBIM JOJIIM AJIEMEHTOB, BXOJSIIUX B €ro
COCTaB;

BJIa/IETh MpaBUJIaMH 0€30IacHOr0 OOpAaIEHHUS C €IKUMH, TOPIOYMMH M TOKCUYHBIMHU BEILIECTBaMH,
cpencTBamMu OBITOBOM XMMHH;

OCYILECTBIATh MOUCK XUMHUUYECKONH MH(pOpPMAIUU MO Ha3BaHUSAM, HMAECHTH(PUKATOpaM, CTPYKTYPHBIM
(bopmysaM BEIIECTB;

KPUTHYECKH OLIEHWBAaTh W WHTEPHPETUPOBATh XUMHUYECKYI0 HH(OpMalLMIO, COAepXKallylcs B
COOOIICHHUSAX CPENICTB MaccoBOM MH(popMaiuu, pecypcax MHTepHeTa, HAyYHO-TIOMYISPHBIX CTAThAX



C TOYKH 3PCHHSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B IENSAX BBISBICHUS OMTMOOYHBIX CYXICHHUNA U
dhopmupoBaHus COOCTBEHHOW MTO3UIINH;
® TMPEACTaBIATh IMYTH PEIICHUS TJI00ANBHBIX TPOOJIEM, CTOSIIUX TMEpel  YeIOBEUECTBOM:
IKOJIOTHYECKUX, SHEPTETUUECKHX, ChIPHEBBIX, H POJIb XUMHUHU B PEIICHUH 3TUX MPOOIEM.
¢ BrimyckHuk Ha 6a30BOM YPOBHE MOJIYYUT BO3MOXKHOCTh HAYUUTHCS:
®  ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IGONIOYUIO OPSAHUYECKOU XUMUU KAK HAVKU HA
PA3TUYHBIX UCOPUYECKUX DIMANAX ee PA36UMUsL;
®  UCNONBL308AMb  MemMOObl  HAYYHO20 HNO3HAHUA NPU  GLINOIHEHUU NPOEKmo8 U  yyeOHO-
UCCIe008amenbCkKux 3a0ay no  U3YYeHUro CeoUcms, Ccnocobo8 NoNyyeHusi U PAcno3HABAHUs
Op2aHU4eCcKUx eujecme;
®  00bACHAMb NPUpPody U Cnocobvbl 00PA30BAHUS XUMUYECKOU C85A3U. KOBANEHMHOU (NOAAPHOMU,
HENONAPHOU), UOHHOU, MeMAlIU4ecKol, B000POOHOU — C UYelblo ONpedeseHUss XUMUYECKOU
AKMU8HOCMU Geuecme,
®  YCMAHABIUBAMb 2eHEMUUECKVIO C853b MedHCOY KIACCAMU OP2AHUYeCKUX 8euecma 01 000CHOBAHUS
NPUHYUNUATBHOU B803MONCHOCMU NOJIYYEHUs OP2AHUYECKUX COeOUHeHUll 3a0aHHO020 COoCmasd U
CmMpoeHus;
®  YCMAHABIUBAMb 83AUMOCEA3U MedNHCOY hakmamu u meopuetl, NPUYUHOU U CLeOCmeuem npu aHaiuze
npooOIeMHbIX cumyayull U 060CHOBAHUU NPUHUMAECMBIX PeUleHULl HA OCHO8e XUMUYEeCKUX 3HAHUIL.
IIpeaMeTHbIE pe3y/bTAThI:
1) chopmMupoOBaHHOCTH MPEACTABICHUN O MECTe XHMHHM B COBPEMEHHOI HAy4yHOW KapTHHE MHpa
;TIOHMMaHue POJIM XUMHU B (POPMHUPOBAHHH KPyro3opa M (PyHKIIMOHAIBHON IPaMOTHOCTH YEJIOBEKA JIJIS
pellIeHrs MPaKTUYEeCKUX 3a7ay;
2) BIaJICHHE OCHOBOMOJIOTAIONIMMH  XUMHUYECKUMU  TOHATUSIMH, TEOPUSMU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHNE XUMUYECKON TEPMUHOJIOTHEH U CUMBOJIMKOW;
3) BiajieHUE OCHOBHBIMHU METOJIAaMU HAYYHOT'O TO3HAHMS HCIOJIB3YEMBIMH B XHWMHUH: HAOJIIOJCHUE,
ONHCaHUE, W3MEpPEHHE, DKCIEPUMEHT; yMEeHHE o0palaThiBaTh, OOBICHITH PE3YJIbTAThl MPOBEIECHHBIX
OIIBITOB W JIeJaTh BBIBOJABI; TOTOBHOCTh M CIIOCOOHOCTH NMPHUMEHSITh METOIBI MO3HAHUS NPH PEIICHHUH
MPAKTUYECKHX 3a7a4;
4) copMUPOBAHHOCTh YMEHHUS J1aBaTh KOJIMYCCTBECHHBIC OICHKU M TIPOBOJUTH PACUYEThI IO XUMHUYECKUM
dbopMynaM U ypaBHEHHSIM;
5) BiaieHre paBUIaMU TEXHUKN OC30ITACHOCTH ITPH MCIIOJIb30BAHIH XMMHUYECKUX BEIIECTB;
6) chopMUPOBAHHOCTh YMEHHS KilaccU(PUIIMPOBATH OpPraHMYECKUE BEIIECTBA M PEaKIUU IO Pa3HbIM
MIPU3HAKAM;
7) chOpMUPOBAHHOCTh YMEHUS OMUCHIBATh M Pa3INyaTh U3YUYE€HHBIE KIIACCHI OPTaHUYECKHUX BEIIECTB;
8) cpopMUpPOBAHHOCTH YMEHHUS JeJaTh BBIBOJBI, YMO3AKJIIOUCHUS] W3 HAOIIOACHHUHN, XHUMHYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB M0 aHAJIOTHH C U3YYCHHBIMU;
9) chopMUPOBAHHOCTbYMEHHUSI CTPYKTYpUPOBATh WM3YYEHHBIH MaTepual U XMMHUYECKYI HH(POpPMAIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB;
10) cdopMHPOBAaHHOCTh COOCTBEHHOW TMO3WIIMM IO OTHOIIEHHWIO K XHUMHYECKOW HWHQOpMaIuu,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB;
11) chopMUpPOBAaHHOCTH YMEHHUS AaHAIM3UPOBATH M OIICHUBATH TOCIEACTBUSA IPOU3BOJACTBEHHOW U
OBITOBOM AESITENFHOCTH, CB3aHHOM C MepepadOTKON OpraHNUYECKUX BEIIECTB,
12) oBmajeHWe OCHOBAMHM HAYYHOTO MBIIUICHUS, TEXHOJOTHEH HCCIEIOBATENLCKOM M TMPOEKTHOM
NEeSATEIbHOCTH;
13) chopMUPOBAHHOCTD YMEHUS MTPOBOIUTH SKCIIEPUMEHTHI PA3HON JUAAKTUYECKON HANIPaBICHHOCTH,
14) chopMupOBaHHOCTH YMEHHUS OKa3bIBaTh MEPBYIO IMOMOINb MPU OTPABICHUSX, OKOTaX M JAPYTUX
TpaBMax, CBA3aHHBIX C BEIIECTBAMHU U JaOOPATOPHBIM 000PYIOBAaHUEM.
MertanpeamMeTHble pe3yJIbTAThI:
1) chopmupoBaHHOCTH YMEHHMSI CTABUTH 1IEJTM M HOBBIE 3a7]a4M B yueOe M M03HABATEILHOM JACSITEIIBHOCTH;
2) oBJaJieHHe MIPHEeMaMH CaMOCTOSTEIHHOTO NIAHUPOBAHUS MTyTEeH TOCTHXKEHUS 1[EJIH, YMEHHsI BRIOUPATh
s exTrBHBIC CTTOCOOBI pelieHUsT YIeOHBIX U MO3HABATEIBHBIX 33/1a4;
3) chopMUPOBAHHOCTHYMEHHSI COOTHOCUTBH CBOM JICHCTBUS C INIAHUPYEMBIMU Pe3yIbTaTaMu;
4) chOopMHPOBAHHOCT, YMEHHUS OCYIICCTBIATH KOHTPOJb B TIPOIECCE JOCTHIKCHHS pe3ysbTara,
KOPPEKTUPOBATh CBOU JCHCTBHUS;
5) chopMUPOBAaHHOCTH YMEHHS OIIEHUBATH MPABWJIBHOCTH BBHITOTHEHHUST YU€OHBIX 3a7a4 U COOCTBEHHBIE
BO3MOKHOCTH U PEILIEHUS;



6) chopMUPOBAHHOCTh YMEHUS aHAIM3UPOBATH, KIacCU(UIIUPOBaTh, 00001aTh, BEIOMPATh OCHOBAHUS U
KPUTEPHHU Ul yCTAaHOBJIEHUS IPUYMHHO-CIIEICTBEHHBIX CBSI3€H;

7) copMHUPOBAHHOCTH YMEHHSI TPHUOOPETATH M IPUMEHSATH HOBBIC 3HAHMS,

8) chopMHpPOBAHHOCTE YMEHMS CO3JaBaTh MPOCTEHIINE MOJENU, HCIOJIb30BATH CXEMbI, TAOJIHMILIBI,
CHMBOJIBI JUTSI peILICHHsI YUeOHBIX U MO3HABaTEIbHbIX 33/1ay;

9) oBnaseHne Ha BBICOKOM YPOBHE CMBICJIOBBIM UTEHHEM HaY4HBIX TEKCTOB;

10) copmupoBanHOCTh YMEHHS 3()(HEKTUBHO OPraHU30BHIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO
NesTeNbHOCTb, PA0OTaTh HHANBUIYAIBHO C YYETOM OOLIUX UHTEPECOB;

11) cdopmMupOBaHHOCTE YMEHHS OCO3HAHHO HCIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBHH C
3aJjauaMi KOMMYHUKaIUHY;

12) BbICOKHI YpOBEHb KOMIIETEHTHOCTH B 00s1acTu ucnonb3oBanus UKT;

13) chopMUpPOBAaHHOCTH FKOJIOTHYECKOTO MBIIIICHUS;

14) cdopmMHpOBaHHOCTH YMEHHSI NPUMEHSATh B IO3HABATEIbHON, KOMMYHHKATHBHONH W COIMAIbHOMN
IIPAKTHUKE 3HAHUS, [IOJyYEHHbIE IPU U3y4EHHUH IIPEMETA.

JInyHOCTHBIE pPe3yJIbTAThI:

1) chopMuUPOBaHHOCTHIIONIOKUTEIILHOTO OTHOLICHUST K XHMHUH, YTO OOYCJIOBIMBAE€T MOTHBALMIO K
y4eOHOM JesATEeILHOCTH B BRIOpaHHO# cdepe;
2) cOopMHPOBAHHOCTH YMEHHSI pemIaTh MPOOJIEMbI TOUCKOBOTO M TBOPYECKOT'O XapaKTepa,
3) chopMHUpPOBAaHHOCTH YMEHHSI MPOBOJUTH CAMOAHAIN3 U OCYIIECTBIATH CAMOKOHTPOIIb U CAMOOLIEHKY
Ha OCHOBE KPUTEPUEB YCIIEUTHOCTH;
4) chopMUPOBAHHOCTH TOTOBHOCTH CIIEZI0BATh HOPMaM IPUPOJIO- U 3I0POBhE-COEPETAIOIIETO TOBEICHUS;
5) copMHUPOBaHHOCTH MPOYHBIX HABBIKOB, HAIIPABIICHHBIX HA CAMOPA3BUTHE Yepe3 CaMO0Opa30BaHHE;
6)chopMHUPOBAHHOCTH HABBIKOB MPOSBIICHUS TO3HABATEIFHON NHULIMATUBBI B YU€OHOM COTPYIHUYECTBE.

Conep:xanue yueOHOT0 npeaMeTa
10 knacc
1.OcHoBBI Oprannyeckoi xumuu (7 1)
Opeanuueckue sewjecmsa'. Opeanuueckas xumus. TI0OSBICHHE W Pa3BUTHE OPraHMYECKOH XMMHH Kak
Hayku. lIpeamer opranmyeckoii Xumuu. MeCTO W 3HAYEHUE OPraHUYECKOM XHMHU B CHCTEME
€CTECTBEHHBIX HayK.
XHUMHUYECKOE CTPOCHHE KaK IOPSAJIOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJIEHTHOCTH.
OcHOBHbIE TOJIOKEHUS TEOPHUH XMMHUYECKOTO CTPOEHUs opraHuveckux coeaunenuir A.M. Bytieposa.
VYriepoaHbli CKelleT OpraHu4YecKoi MoJieKyiabl. KpaTHOCTh XMMHYECKOW CBsi3U. 3aBUCHMOCTH CBOMCTB
BELIECTB OT XUMHUUYECKOTO CTPOECHUS MOJIEKYJ1. MI30MepHs 1 H30MepBI.
Cocmosinue 21ekmponog 6 amome.IHuepeemuueckue YypoeHU U NOOYPOGHU.INEeKMPOHHblE OpOUMANU.s-
Onexmponsl u P-anekmpounsi. Cnun 21ekmpona. CnapenHvle 31eKmMpOoHbl. DNeKMPOHHASL KOHDuUSYypayusl.
I'paghuueckue snekmponnvie hopmynvi. INeKMpOHHAST NPUPOOA XUMUYECKUX CBA3€l, T-C653b U T-CEA3b.
Memoo eanenmubix ceszell.
[lonstne o ¢QyHkunoHanpHOM Trpymnme. IIpuHIMNBI KiIacCUPUKALMU OpPraHUMYECKUX COETUHEHHH.
CucremaTnueckass MeXIyHapoIHas HOMEHKJIATypa U MPUHIUIBI 00pa30BaHUS HA3BaHUN OPTraHUYECKHX
COCIMHECHU.
ITpakTruyeckas padora Ne 1. KauecTBeHHOE ompezeneHne yriepojaa, BOAOPOa U XJIopa B OPraHUYECKUX
BElIECTBaX.
2. Venesooopoowt (19 u)
IIpeoenvubie yene6000poosl - ankanbl. CmpoeHue MoaeKyibl MemaHa.2B036y9fC()eHH0€ cocmosiHue amoma
yenepooa.l ubpuouzayus amomuvix opoumaneu. OlemponHoe U NPOCMPAHCMEEHHOE CMPOEHUe
anrkanos.l'OMOJOTUYECKUA PSSl alKaHoB. ['omomnoru. /'omonoeuueckas pasnocms. HoMeHKIATypa.
W3omepust yriaepogHoro ckenera.3aKOHOMEPHOCTH HM3MEHEHHs (PU3MYEeCKHX CBOMCTB. XHUMHUYECKHE
CBOMCTBa (Ha MpUMepe MeTaHa M 3TaHa): peaKIHMH 3aMelleHUs (raJoreHupoBaHUE), ACTUAPUPOBAHUS
U u3omMepusayuy Kak criocoObl MOJy4yeHHUs] BaXHEUIIMX COEIMHEHMH B OpPraHHMYECKOM CHHTe3e.l[enubie
peaxyuu. Ce00600Hbie paoukanvl.] OpeHHEe MeTaHa KaK OJWH M3 OCHOBHBIX HCTOYHHMKOB TEIUIA B
IPOMBIIIICHHOCTH U ObITY./ anocenonpouzsoonvie ankanos. HaxoxaeHue B MpHUpoJe M NpPUMEHEHUE
aJIKaHOB.
Jlabopamopmuwiii onvim Ne 1 Hzeomoenenue mooenel MOLEKY y2ie8000p000s
Ionamue o yuxknoankanax.



Henpeoenvhvle y2ne6000poovl. Ankensl.Cmpoenue monekynvl dmuieHa. ] OMOIIOTUYECKUN Psiji alKEHOB.
Homenknarypa. Sp? —eubpudusayus. I3oMepHs yIIIepOIHOTO CKENeTa M IONOXKEHHS KPATHOH CBS3U B
Monekyne. [Ipocmpancmeennas uzomepus (cmepeouzomepus). Ilonyuenue u xuMu4eckrue CBOicTBa (Ha
npumMepe ATUJICHA): peakmuu MIPUCOCTUHCHUS (raoreHupoBaHUE,cUOPUPOBAHLE,
THIPATALUS, 2UOPO2ANO2eHUPOB8ake) KaK crmocod TmonyueHHs (YyHKIMOHAIBHBIX — MPOM3BOIHBIX
YIIEBOAOPOAOB, ropeHus./lpasuno  Mapkosnukoea.  Kauecmeennvie  peakyuu  Ha — OBOUHYIO
céa3b. [lonmumepuzanus 3TUICHa Kak OCHOBHOE HAIPaBJICHUE €0 MCIIONb30BaHus. Boicokomonexynapnvie
coeOuHeHUsl.

[TpakTuyeckas padora Ne 2. [lonydyeHune 3TuiIeHa U U3yYE€HUE €r0 CBOKCTB.

AJKaJIUCHBI (OUueHoBble Yee000poosbl) U Kayuyku. [loHaTre 00 ankaaueHax Kak yrieBoJA0poIax ¢ IByMs
JIBOWHBIMU  CBS3SIMU. M30Mmepust  u  HOmenkiamypa. [ueunun (bymaouen-1,3). Hzonpen  (2-
memunoymaouen — 1,3).Conpsiowcennvie  0gotinvle  ceéasu. Ilonyuenue  anxkaouenos. Peaxyus
npucoedunenus (2arocenuposanus).Ilomumepusanus quBuamIa (OyragueHa-1,3) kak cnocod MmoydeHus
CUHTETUYECKOTO KayyyKa.

Anxunsl.Cmpoenue monexynvl ayemunena.l' omonaornueckuii psn ankunoB. Homenkiatypa. M3omepus
VIIEPOAHOTO CKejieTa U TOJIOKEHUS KpaTHOM CBsI3U B MoJjekylne.Medwcknaccosas usomepusi. SP —
eubpuouzayus. XUMUYECKHE CBOMCTBa (Ha TNpUMepe aleTHIeHA): peakuu PUCOCAMHEHUS
(ranoreHupoBaHUe,cUOpUposanue, TUAPATALMS, cUOPO2ALI02eHUPOBAHUEe) W NOIUMepU3ayuy Kak crnocoo
MOJYyYCHUsI TIOJIMMEPOB M JPYTUX TOJE3HBIX MPOAYKTOB. | OpeHHMe ameTwieHa Kak MCTOYHHK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JJIsi CBApPKHU M pe3Kku MeTaiuioB. [I[pumeHeHme aleTuieHa.

ApeHbl (apomamuueckue yeneo0opoowl).Mzomepusi u Homenxiamypa. BeH301 Kak TpPEICTaBUTEIb
apoOMaTHUYECKUX YTIeBOIOPOAOB. Cmpoenue monexynvl benzona.benzonvroe xkoavyo. Tomyon. Hzomepus
3amecmumenel. XMMUYECKUE CBOWCTBA: peakLUU 3aMELIeHHs (TaJIOrT€HUPOBaHKE) KaK CIIOCO0 MOITyYEeHUs
XUMHUYECKUX CPEJICTB 3alllUThl pPACTEHUH, NpUCOeIUHEHUs (TUIPUPOBAHHE) KaK J[0KA3aTelIbCTBO
HETpeAeIbHOro Xapakrepa 0eH3ona. Peakuus ropenus, numposanus.. [lpumenenune 6enzona.l/lecmuyuosi
Tenemuueckas ces3b apeHos ¢ Opyeumu y2nee000pooamu.

Xumus u sHepretuka. lIpupoaHble MCTOUYHUKHM YTIIeBOAOpOaOB. IIpupoaHblii 1 MOMyTHBIA HeQTIHON
ra3pl, UX COCTaB W HcCMONb30BaHue.Kamennwiti yeonn. CoctaB HeTu u ee mepepabotka. [lepeconka
negpmu.  Pexmugpurayuonnas  rkononna.Hedrenponykrel.bensun.  Jluepoun. Kepocun. Kpexune
Hegpmenpodykmos. Tepmuueckuti u xamanumudeckuu xkpexuneu. Iluponuz. OKTaHOBOE YHCIIO OCH3UHA.
Oxpana okpyxaromeld cpeabl mpu HedTenepepaboTKe ¥ TPAHCHOPTHPOBKE HE(PTEIPOIYKTOB.
AnbpTEepHAaTUBHBIE HCTOYHUKH SHEPTUU.

Jlabopamopmuwiii onvim Ne2. O3nakomaenue ¢ 0opasyamu npooyKmos Hegpmenepepabomru
3.Kucnopoocooepaicawue opeanuyeckue coeounenus (24 y)

Cnuptsl.Oonoamomuble  npedenvhvie cnupmol. @ynkyuonanrvnas 2epynna cnupmos.Kiaccupukanus,
HOMEHKJIATypa, H30MEpHUsSl CIHUPTOB. [lepsuunviii, 6MOPUUHbIL U MPEMUYHLIL AMOMbL  V2lepood.
Booopoonas cea3b. Metanon(memunoswiti  cnupm) i 3TAHOJ(IMULOGLLY  CHUPHL) KaK TIPECTABUTEIN
MpeebHBIX OJHOATOMHBIX CIUPTOB. [lonyueHuen XUMHUYECKHWE CBOMCTBA (Ha MpUMEpe METaHOola U
ATAaHOJIA): B3aUMOJICHCTBHE C HATPHEM KaK CIOCO0 YCTaHOBIICHHS HATMYHS THAPOKCOTPYIIIBI, PEAKIIHS C
raJJOreHOBOJIOPOJIaMHM KaK CHocoO IMOJydyeHHs pacTBOpUTENEH, AerHaparanys Kak CIoco0 MOydyeHHs
sTHiIeHa. Peaknusi TOpPEeHHWs: CIUPTHI Kak TOIHMBO. Cnupmogoe Opoowcenue. @epmenmoi. Ilpumenenne
MeTaHosla M JTaHosna. Dusnonoruyeckoe JeicTBUE MeTaHOoJIa W 3TaHOJa HA  OpraHu3M
YeNoBeKa. AIKO20aU3M.

Jlabopamopnuwiii oneim Ne 3. Oxucnenue smanona oxcuoom meou (11)

Mnocoamomuule cnupmol. ITHICHTIIMKOID U TIUIEPUH KaK MPEICTABUTENN MPEICIbHBIX MHOTOaTOMHBIX
cnuptoB. KauecTBeHHas peakiids Ha MHOTOAaTOMHBIE CHUPTHI U €€ MPUMEHEHHE AJS pacro3HaBaHUS
TIUIEpUHA B COCTaBE KOCMETHUYECKMX CpencTB. [IpakTmueckoe TpHMEHEHHE OSTHJICHTIUKOIS |
TIIALEPUHA.

Jlabopamopmnwiii onvim Ne 4. Pacmeopenue enuyepura 6 800e u peakyuu e2o ¢ 2uopokcuoom meou (11)
denon.Apomamuueckue cnupmol. CTpoeHHEe MOJEKYIbl (eHoNa.B3aumnoe erusanue amomos 8 MoJieKyie
genona.  Xumuueckue  ceoticmea:  83aumooelcmeue ¢ Hampuem,  UOPOKCUOOM  HAMPUs,
opomom.Kauecmeennas peakyus Ha ¢enon.llpumenenue gpenoa.

Jlabopamopmuwiii onvim Ne 5. Xumuueckue ceoticmsa ¢henona

Anpaerunpl.Anvoecuonas epynna.Mertananb  (dbopManbAeruja) ¢ dTaHamb  (aleTaTbIETHa) Kak
MPEJICTaBUTENN TPEICIbHBIX allbACTHIOB./lonyueHue anboecuoos. Peakyuu oKuUcCieHUus U npucoeouHeHus
anvoezuoos. KauecTBeHHbIE pPEaKLIMU Ha KapOOHWIBbHYIO Tpymiy (peaklus «CcepeOpsHOro 3epkaiay,



B3anmoeiicteue ¢ rtugpokcunoM memau (II) m wx mpumeHeHwe IS OOHAPYKEHHSI TPEIEIbHBIX
aIbJIETM/IOB B  NPOMBILUICHHBIX CTOYHBIX BojAax. TOKCHMYHOCTH —anpiaeruyoB. [IpumeHenue
dbopManbaerua U aneTanbaeruaa.

Jlabopamopuwiit onvim Ne 6. Oxucnenue memanans (dmanans) oxcuoom cepeopa (I). Jlabopamopmwiii
onvim Ne7 Oxucnenue memarnans (3marans) euopoxcuoom meou (11)

Kemonvwl. M3omepus u nomenkiamypa.

KapOonoBeie kucnotsl.Kapboxcunvnas epynna (kapookcoepynna). H3zomepus u HOMeHKAIAmMypa
Kap6oHO8bIX kucnom.OOHOOCHO8HbIE npeoevbHble KapboHogvle kucnomol.Mypasvunasi
Kucioma. YKCyCHasi ~KHCJOTa Kak HpPEACTaBUTENb NPEACTbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX
kucnot./lonyueHue u XUMUYECKHE CBOICTBa (Ha MpHUMepe YKCYCHOM KHUCIIOTHI): pEakluu ¢ METaJUIaMH,
OCHOBHBIMH OKCHJAMH, OCHOBAaHUSMHU M COJIIMH KakK MOJITBEP)KICHHUE CXOJICTBA C HEOPTaHHMYECKUMU
KHcIoTaMu. Peakius sTepuduKanuy Kak cnocod mosyuyeHus: cloKHbIX 3¢upoB. IIpuMenenue ykcycHon
KUCIOTBL.Ayemamsi. IlpeacraBienne o BBICIIMX KapOOHOBBIX KUCIOTAX.

[Tpaktrueckas padota Ne 3. [TomydeHne u cBolicTBa KapOOHOBBIX KHUCJIOT.

[Tpaktuyeckas pabora Ne 4.Pemienne »KCHEpUMEHTANBHBIX 3aJad Ha PACMO3HABAHHWE OPraHUYECKUX
BEIIECTB.

Crnoxubie 2¢upbl u xupbl. CoxHbIe 3QUPBI KaK MPOIYKTHl B3aUMOJICHCTBUS KapOOHOBBIX KHCJIOT CO
cnuptamu. Homenknamypa  Ilonyuenue, xumuyeckue C80UCMBA  CLONCHbIX 2¢upos. Peakyus
smepugpuxayuu. Llenounoti cudponus ciodcnoeo sgpupa (omvinenue). llpuMeHeHNE CIOXKHBIX d(PUPOB B
MUIIEBON U Map(IOMEepHOM MPOMBIILIEHHOCTH.

Kupsl kak CoXHBIC YPHUPHI TIMIEPHUHA W BBICIIUX KaPOOHOBBIX KUCIIOT. PacTUTENBHBIC U )KHBOTHBIC
KHUPBI, X cOCTaB. Pacmo3HaBaHue pacTUTENbHBIX KUPOB Ha OCHOBAHUU WX HEMPEIEIBHOTIO XapakTepa.
[Tpumenenue xupoB. [ UAPOIN3 UM OMBUICHHE KUPOB KaK CIIOCOO MPOMBIIIICHHOTO MOJIYYeHHs COJeit
BBICIIMX KapOOHOBBIX KHCIOT. MBUIA KaK COJHM BBICIIUX KapOOHOBBIX KHUCIOT. MOIOIIME CBOWCTBA
MbL1a. Cunmemuyeckue mooujue cpeocmaa.

Jlabopamopmuwiii onvim Ne 8 Pacmeopumocms dcupos, 00Ka3ameisbCmeo ux HenpeoeivbHo20 Xxapakmepa,
OMblLIEeHUe HCUPOSB.

Jlabopamopmuwiii onvim Ne 9. CpasHnernue c80ticme Mulid U CUHMEMU4eCKUx Moowux cpeocmas

VYraeBoasl. Knaccudukanus yrineBogoB. Haxoxnenue yrineBonoB B npupoae.Monocaxapuowl. I'mokosa
Kak aJIbJICTHIOCTIHPT. bpoxxenue TIIIOKO3BL. DpyKkmosa. Onueocaxapuoswi.
Jlucaxapuowi. Caxaposa.l uopoaus caxapo3swi.llorucaxapuowsr. Kpaxman u 1eiIoi03a Kak OM0JIOrH4ecKue
oMMepsl. [ iukoeen. Peakyus nonuxondencayuu. XMMAYECKHE CBOWMCTBA KpaxMmajga M IICJITIOJI03bI
(Tuaponm3, KaueCTBEHHAs peakius ¢ HOJIOM Ha Kpaxmall M ee IIPUMEHEHHUE JUTsi OOHapy)KEHUs Kpaxmaia B
MPOAYyKTax MUTaHus). [IpuMeHeHne u OHOJOTHYECKass POJb YIrieBOAOB.Ayemunyennionosa.llonstue o6
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpE alleTaTHOrO BOJNIOKHA. Knaccugukayus 6010KoH.

WNnentudukanuss OpraHUYecKUX COCNUHEHUH. [ enemuueckas c613b MedHcoy KIACCaMU Op2aHUYecKUx
coeouneruti. TUTTBI XUMUYIECKUX PEAKITUi B OPTaHUICCKOW XMMUH.

Jlabopamopnuwiii oneim Ne 10. Ceoticmea 2n10Kko3vl KaK anb0e2udocnupma.

Jlabopamopmuwiii onvim Ne 11. Bzaumooeticmeue caxapo3svl ¢ 2uOPpOKCUOOM KANbYUsL

Jlabopamopnuwiii oneim Ne 12. Ilpucomosnenue KpaxmanoHo2o Kieticmepa u 63aumooeicmeue ¢ UoOOM.
Jlabopamopmuwiii onvim Ne 13. I'uoponus kpaxmana.

Jlabopamopmuwiii onvim Ne 14. O3naxomnenue ¢ 06pasyamu nPUPOOHsIX U UCKYCCMBEHHBLX BOIOKOH
[IpakTuueckass pabora Ne 5. PemieHue skcnepUMEHTalbHBIX 33/a4 Ha IMOJIYYEHHE U pacllo3HaBaHUE
OpPraHMYECKUX BEIIECTB.

4.A30mcodeporcawue opeanuyeckue coeourenus. (8 4)

Amunsl. Amunocpynna. Anunun. Ilonyuenue u xumuieckue c8olcmea AHUIUHA.

AmvuHOKHCTOTEI W Oenku. CocTaB U HOMEHKJIaTypa./3omepusi. AMUHOKUCIIOTHI Kak aMdoTepHbIe
OpraHMyecKue  coequHeHus.bunonapuviti  uoH.  Ilenmuonas  (amuowas)  epynna. llentuanas
CBsI3b. Xumuueckue ceoticmea amunokuciom. Ilenmuovl. ITlorunenmuowsi. I auyun. buomornyeckoe
3HaYEHHUE 0-aMUHOKHUCIOT. O0IacTH MPUMEHEHUSI aMUHOKHCIIOT.

benku xax mpupomnsie Omomonmumepsl. CoctaB U crpoeHue O0enkoB.Cmpykmypa 6eiko80u MOJeK) bl
(nepsuunas, emopuuHas, mpemuunas, uyemeepmuuHas). XUMUYECKHe CBOMCTBa OEJIKOB: THAPOJIN3,
neHarypauusa. O6HapykeHue OeJIKOB MpU MOMOIIM KayeCTBEHHBIX (LBETHBIX) peakuuil. [IpeBparienus
OenKoB MUK B opranu3Me. buonorndeckue GpyHKIru OEIKOB.

Azomcooepacawue eemepoyuxnuveckue coeounenus. Ilupuoun. Iluponn. Iupumuoun. Ilypumn.
Azomucmoie ocHogaHus.



Hyxneunosvie kucnomol. Hykneomuowvi. KomniemenmapHuvie azomucmole 0CHOBAHUS.

Xumus u 300posve uenosexa. Papmarxono2udeckas Xumusl.

Jlabopamopmuwiii onvim Ne 15. [[eemnule peakyuu Ha 6enxu

5. Xumus noaumepos (10 u)

IHonumepvr. Cmenensv noaumepusayuu. Monomep. Cmpykmyproe 36eno. Tepmonaacmuunvie noaumepbsl.
Cmepeopezynspuvie  nonumepsi.IlonusTUIEH KaK  KPYNMHOTOHHAXKHBIM  MPOJAYKT  XHUMHYECKOTO
npousBojacTBa. [Ipumenenne stunena./lorunponunen. Illonumempagpmopsmunen.

Tepmopeaxmuenvie noaumepvl. Denongopmanvoecuonvie cmonvl. Ilnacmmaccel. Denonnacmeol.
Amunonnacmul. Ilenonnacmeoi.

HarypanbHblii U cHHTETHYECKMH Kayuyyku. Bynkanuzauus kayuyka. Pesuna. I[IpumeHnenue kaydyka u
pe3unsl. oonum . Cunmemuyeckue Kay4yKu.

Cunmemuueckue eonokna. Kanpou. Jlascan.

Jlabopamopmuwiii onvim Ne 16. Ceoticmea kanpona

[TpakTuueckas pabora Ne 6. PacrioznaBanue miactMacc U BOJIOKOH.

Tunel pacyeTHBIX 3a1a4:

Haxoxaenue monexkyasipHoi (popMysibl OpraHM4eCcKOro BEIIEeCTBa MO €ro MIOTHOCTU U MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXO/ISIIUX B €r0 COCTaB, UJIU MO MPOAYKTaM CTOPAHHUS.

Pacuetsl MmaccoBoit 1011 (Macchl) XUMUYECKOTO COEIMHEHUS B CMECH.

Pacuetrsl Macchl (00beMa, KOMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMHU, €CIM OJTHO W3 BEIIECTB JaHO B
M30BITKE (MMEET IPUMECH ).

Pacdetsl MaccoBo# miM 00BEMHOMN JOJTM BBIXO/IA MPOIYKTA PEAKIIMHA OT TEOPETUICCKH BO3MOXKHOTO.
Pacuets! TermnoBoro ¢ dekra peakuu.

PacdeTbl 00bEMHBIX OTHOIICHHH ra30B P XUMHYECKUX PEAKIIUSX.

Pacuetsl macchl (00beMa, KOIMUYECTBA BEIIECTBA) MPOAYKTA PEAKINH, €CIH OJHO U3 BEUIECTB JIaHO B BHUJIE
pacTBOpa € ONMPENEIEHHOW MAaCCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA.

11 knacc

Ilosmopenue kypca xumuu 10 knacca(2 1)

6. TeopeTnueckre OCHOBBI XUMHH (38 1)

Baoicnetiwue xumuueckue nouamus u 3akouwvl. Xumudeckuil 21emenm. Amomuviti Homep. Maccogoe
yucno. Hyknuowl. Paouonyknuovl. H3zomonvl. 3aKon coxpanenus maccel eeujecme. 3aKOH COXpAaHeHUs
npespaujenus snepeuu. eghexm maccul.

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOEHUS aroMa. OJEKTPOHHAs KOHQUrypamus
aToMma. I paghuueckas 971eKMPOHHAS gopmyna.OcrosHoe u 8030yoHcOeHHble COCMOsAHUA
amomos. Kinaccupukaryss XUMHYECKUX DIIEMEHTOB (s-, P-, O-amementhbl). OCOOCHHOCTH CTPOCHUS
SHEPreTHUeCKUX ypoBHeW aToMoB d-anemeHToB. [leproanueckast cuctema xumMudeckux anemeHton J1.1.
MenneneeBa./lanmanouodwvi. Akmunouosi. Uckyccmeenno nonyuennvie dnemeHmol. DU3HUECKUN CMBICI
[Tepuonnueckoro 3akona J[.M. MenneneeBa. IlpuuvHBI W 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB
AJIEMEHTOB M UX COEIMHEHUH MO mnepuojnaM M rpynnam. Barzewmuocms. Banemmuvle 03moorcHocmu
amomos. Booopoonvie coeourenus.

DONeKTpoHHAsT TPHUpPOJa XUMHUYECKOW CBS3H. OIJIEKTPOOTPUIIATEIHOCTh. BUIBI XHWMHUYECKOW CBS3U
(xoBaneHTHas (MOJIIpHAS W HEMOJspHAas), MOHHAs, METaJUIM4YecKas, BOJOPOJHAs) M MEXaHH3MBI €€
00pa3zoBaHus. DNeKmMpOHHAs (hopmyIa.

Tubpuouzayus amomnwix opoumanetl.

Kpucmannuueckue u  amopgnvie eewecmea. Tunvl Kpucmaiiuueckux peulemox (amomHasi,
MONeKVIAPHAS, UOHHAS, Memaiiudeckas). 3asucumocms @QusuyecKux ceolcme eewjecmea Om muna
KpUCmaiiuieckou peuwiemku. dnemenmapuasn sdetika. Ilpuanasl MHOTOOOpa3us BemiecTs./loaumopgusm.
THonumopgnvie moougurayuu. Annomponus. Mzomepusa. I'omonozus. Xumuveckuil cunmes.

XUMUYecKue peakuuu.Peaxyuu pasnodicenus, coeOuneHus, 3ameujerus, oobmeHna. IK3omepmudecKkue u
sHOomepmuyeckue peakyuu.Obpamumeie u Heoopamumele peakyuu. Tennogou 3¢pgpexm peaxyuu. 3axon
LI'ecca. Tepmoxumuueckue ypasuenus. Tennoma oopasosanus. Tennoma c2opanusi.

I'oMorenHsie U reTeporeHHbie peakuu. CKOPOCTh peakiiy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (aKTOPOB:
MIPUPOJIBI  PEArUPYIOMIMX BEIIECTB, KOHIICHTPAIMHM PEArupyrOIIMX BEHIECTB, TEMIIEPATYpPhl, ILUIOIIAIN
PEaKIMOHHON MOBEPXHOCTH, HAIMYUS KaTtanu3aropa. Posib Karanu3aTtopoB B MPUPOE U MPOMBILLIEHHOM
MIPOU3BOJICTBE.AKMUBUPOBAHHBIL KOMNAEKC. 3axkon Oelicmsyrowux macc. Kunemuueckoe ypasnenue



peakyuu. Kamanuz. Kamanuzamop. Hneubumop. I[omocennvili U  2emepoceHHblil  KAmanius.
Kamanumuueckue peaxyuu.

Jlabopamopnwviti onim Nel. H3yuenue GnusHus pasiuuHblX QAaxmopos HaA CKOPOCMb XUMUUECKUX
peaxyuti.

OOpatumocTh peakiuil. XUMHYECKOE PAaBHOBECHE M €r0 CMEIICHHE TMOJ| JCWCTBUEM pPa3IMYHBIX
(bakTOpoB (KOHIIEHTpAIUSI PEareHTOB WM MPOAYKTOB PEaKIUH, JaBJICHUE, TEMIIEpaTypa) Uil CO3JaHus
ONTUMAJIbHBIX YCIOBUM IIPOTEKaHUS XUMUYECKUX TIpoLeccoB. [Ipunyun Jlelllamenve.

Jucnepcuvie cucmemsl. Ilowamue o xoanouoax (3o1u, eeau). Mcmurnnvie pacmeopwi.l pybooucnepcuvie
cucmembl (cycnenzuu u IMyascuu).Aspozonu.

Cnocobvl evlpadicenus KOHYeHmpayuu pacmeopos. Monsapnas Konyenmpayus (MoAapHOCMDb).
Jlabopamopmuwiii onvim Ne2.Onpedenenue peakyuu cpeovl YHUBEPCATbHBIM UHOUKAMOPOM
Jlabopamopmuwiii onvim Ne 3. ['uoponus coneii

Ipaxmuueckas paboma Ne 1. [Ipucomosnenue pacmeopos ¢ 3a0anHOU MOJSAPHOU KOHYeHmMpayuell.
Peakuuu B pacTBOpax 3IEKTPOIUTOB. Drekmpoaumvl. Inekmpoaumudeckas ouccoyuayus. CmeneHw
ouccoyuayuu. Koncmanma ouccoyuayuu. Peakyuu uonHoz2o oomena.

Booopoonuviii noxazamens.pH pacTBopa Kak Moka3aTellb KUCIOTHOCTH CPEJIbI.

I'uaponus coneid. I uoponus opeanuueckux éewjecms. 3Ha4eHUE THAPOIHM3A B OMOIOTUYECKIX OOMEHHBIX
mpoleccax.

OKHUCIINTENFHO-BOCCTAHOBUTENIbHBIE ~ pPEaKIMA B  TPUPOJAE, NPOM3BOJACTBEHHBIX IMpoIeccax M
KHU3HEICATENIbHOCTH OpraHu3MoB. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOICTBA MPOCTHIX BEIIECTB —
METAJUIOB TJIABHBIX M TMOOOYHBIX MOATPYHI (MEIb, JKEIe30) M HEMETaNIOB: BOJOPOJA, KUCIOPOAA,
raJloreHoB, cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS.

Onexmpoxumuueckue peaxyuu. Ianveanuueckuti snemenm. nekmpoovl. Anod. Kamoo. Axxymynsmop.
TonnusHuwlil 21emenm. INeKmpoxXumusl.

Ps0 cmanoapmmuwvix snexkmpoonvix nomenyuanos. Cmanoapmuvwle yciogus. Cmanoapmmusiii 6000POOHbII
271eKmpoo.

Koppo3ust MeTayiioB: BHIBI KOPPO3HH, CHOCOOBI 3alIUTHl METALIOB OT KOPPO3UHU. DIeKmpoau3
pacmeopos u pacniagos. llpumenenue 31eKmpoau3a 8 NPOMbLULIEHHOCU.

7. Heopeanuueckas xumus (22 u)

Memannei. Cnocobvl nonyyenus memainnos. Jleckue u msicenvie memannvl.Jleckue u my2oniaexku
memannvl. Memannuueckue snemenmol A- u b-epynn. Meow. Lunk. Tuman. Xpom. Keneso. Hukeno.
Inamuna.

Cnnaswi. Jlecupyrowue oooasku. Yepnvie memannvl. Llgemuvie memannol. Yyeyn. Cmano. Jlecuposannvie
cmanu.

Oxcuovl u 2UOpPOKCUbL MEMAILILOS.

Hememannwi. IIpocmuie ewecmea-nememannvl. Yenepoo. Kpemnuu. Azom. @ocgop. Kucnopoo. Cepa.
®mop. Xnop.

Kucnomnuie oxkcuovl. Kucnopoocooepocawue xucromsi. Cepnas kucioma. Azomuas xucioma.
Booopoonvie coeounenusi nememannos.

T'enemuueckasn cs13b HEOP2AHUYECKUX U OP2AHUYECKUX BeUieCT8.

[IpakTuueckas padora Ne2. PemeHue skcnepuMeHTaIbHBIX 337a4 10 TeMe «MeTabl».

[TpakTuueckast pabota Ne 3. Pemienne skciepuMeHTaNbHBIX 3a7a4 1o TeMe «HemeTranmsn.

8.Xumus u xu3Hb (6 1)

Hayunbie Metoap! mo3Hanus B XxuMuu. Mctounnku xumuueckoit napopmaruu. [louck nndopmanuu mo
Ha3BaHWSIM, UACHTH(DHUKATOpPAM, CTPYKTYpHBIM (opMysiaM. MoaenmupoBaHHEe XHUMHUYECKUX IMPOIIECCOB U
SIBIIGHUHN, XUMUYECKUU AHAIU3 U CUHMe3 KaK METOJIbl HAYyYHOTO TIO3HAHMUSL.

Xumuueckas npomvluieHHOCMb. Xumudeckas mexHonocus. XumMuko-mexHoio2uieckue HnpuHyunbsl
NPOMBIULEHHO20 NoNYYeHus memannos. Yepnas memannypeus. Ilpouzeoocmeo yyeyna. Jlomennas neuo.
Aenomepayus. Ilpouzeoocmeo cmanu. Kuciopoouwiii koneepmep. bezomxoonoe npouzso0cmeo.

Xumus u 370poBbe. JlekapcTBa, (epMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEpaibHbIe BOIBI. [Ipobiemsl,
CBSA3aHHBIE C TPUMEHEHUEM JICKAPCTBEHHBIX IIpermapaToB. BpenHsle TpUBBIMKA W (DAKTOPHI,
paspylaronme  310poBbe  (KypeHHe,  ymoTpeOsieHHe  ajlKoroyisi,  HapKoMmaHus). [Ipodykmol
numanus. PanionanbHoe nuTtanue. [luwesvie 0obasku. Ochogbl nuwesot Xumuu.

XuMus B TIOBCETHEBHOU >KM3HH. Mormue u yuctsmue cpeactBa. Cpedcmea 60pvoObl ¢ ObImMogbIMU
Hacekomvlmu. peneiieHmol, uHcekmuyuowvl.CpeacTBa JTUYHOW TUTHEHBI M KOocMmeTukd. [IpaBuia



6e30macHoil paboOThl ¢ €IKUMH, TOPIOYMMHU U TOKCUYHBIMH BEILECTBAMH, CPEIACTBAMHU OBITOBON XHMUH.
Omoenounvie mamepuansi.

XUMUS U CeNbCKOE X0351icTBO. MUHEpalibHbIE M OpraHnyeckue yaoopenus. CpeacTsa 3aluThl pacTEHHH.
Xumusi B crpoutenberBe. llement. berton.llogbop onTUManmbHBIX CTPOUTENBHBIX MAaTEpUATIOB B
IIPAKTUYECKON AESITEIbHOCTH YEJIOBEKA.

XuMuss M 3KONOrus. XUMHUYECKOE 3arpsA3HEHHME OKpYXKarolled cpenbl M ero mnocnenctsusd. OxpaHa
rugpocdepsl, MOYBBL, arMochepsl, (Guopsl U QayHbl OT XUMHUYECKOTO 3arps3HEHHS. IK0A02UUeCKUll
Mmonumopune. Ilpedenvro donycmumvle KOHYEHMPayuu.

Tunel pacyeTHBIX 3a1a4:

Haxoxxaenue MosieKyIsipHOil (pOpMyIIbl OPraHMUECKOro BELECTBA 110 €ro MIIOTHOCTH U MAaCCOBBIM JIOJISIM

3JIEMEHTOB, BXOSIUX B €r0 COCTAaB, UIIU 110 MPOAYKTAM CTOPAHMUS.
Pacuetsl MmaccoBoit 1011 (Macchl) XUMUYECKOTO COSIMHEHUS B CMECH.
Pacuersl mMacchl (00beMa, KOJIMUYECTBA BEIIECTBA) MPOJYKTOB PEAKIMHU, €CIIM OJHO U3 BEUIECTB JIaHO B
M30BITKE (MMEET IPUMECH ).
PacueTs! MaccoBo# MM 00BEMHOM JIOJIH BBIX0/1A MPOIYKTA PEAKLUU OT TEOPETHUECKH BO3ZMOXKHOTO.
Pacuets! TermoBoro ¢ dexra peakuu.
PacueTsl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUYECKUX PEAKLIUSAX.
Pacuetsl macchl (00beMa, KOIMUYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIIH OAHO U3 BEIIECTB JaHO B BUC
pacTBOpa ¢ ONMPENEIEHHOW MAaCCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA.

TemaTnuyeckoe pacnpenejeHue KOJH4eCTBA YaCOB!

Ne Paznensl, TeMbl Moy BOCIUTATEIbHON KomnuuectBo
/o nporpaMMmsl " HIkonbHbBIN ypok" 4vacoB
10 xmacc
1 OCHOBBI OpraHu4ecKOi XUMHH Jlenp 3HaHMM 7
2 YraeBoaopoabl Juu puraHcoBO# rpamoTHOCTH 18
2.1 [IpenenpHBIC YTIIEBOIOPOIBI - ATKAHBI WuTennekryanpHble HHTEPHET - 5
KOHKYpPCHI Ha caute fHnekc
KJ1acc
2.2.  Luxnoanxamwl [IpenMerHas Hememns. -
Onumnuana Ha nopTane Yuu.py
2.3.  HenpenenbHble yraeBOJOPOIbI (aJIKEHBI, Jenb unpopmaruku B Poccun 7
AJIKaJIMEHbI U aJIKUHBI)
2.4.  Apensl (apoMaTHUECKUE YTIEBOJOPOIHI) Bcepoccuiickast akius " Yac 2
koma "
2.5.  IlpupoaHble HCTOYHHMKH U TIepepaboTKa VYpok uccnenoanue " Kocmoc - 4
YTJIEBOAOPOIOB 3TO MbI"
3 Kuciaopoacoaep:kamme opranndeckue [IpeameTHbIE OMMMIIIABI 24
coeIMHEeHH
3.1.  Crouptsl u QpeHomBI Bcepoccutiickuit ypox 6
0€30MacCHOCTH IIKOJIbHUKOB B
cetu nTepuer
3.2.  Anpaerujpl, KETOHBI M KApOOHOBBIE KUCIOTH  JleHb HayKu. MyHULIMTIAIbHAS 8
HIIK
3.3.  Crnoxwusle 3¢upsl. XKupbr VYpok TBOpuecTBa " 3a 4

CTpaHMIIaMU Y4eOHHKOB " .
MuHu npoeKTHbIe pabOThI
oOyJaromuxcs



3.4.

6.1

6.2.

6.3

6.4.

6.5.

7.2

Yrnesoanl

A3oTcoaepiKalme oprannyecKue
CoeIMHEeHHS

XuMus MOJIUMEPOB

Tloemopenue

Hroro:

11 kaacce

Iloemopenue kypca xumuu 10 knacca
TeopeTnyeckrue OCHOBbI XUMUHU

Baxuelime XUMUYECKUE TOHATHS U 3aKOHBI

Crpoenue BemecTBa

XUMHYECKHE pCaKnuu

PacTtBOpSHI

DNEKTPOXUMHUUECKHUE PEaKUU

HeopraHqucxaﬂ XUMMUA

MeTtaibl

Hewmeraiel

XUMUS U )KU3Hb

Hroro:

Bcero:

WHTenekTyanbHbIe HHTEPHET
KOHKYPCBI

[IpenMeTHbIE OIUMITHATBL.
JlucTaHIIMOHHBIE OTMMIIUAAbI HA
caiitre Yuu . py

Pabota na caiire Peury BIIP JI.
I'ymuna

Jenn 3HaHu
JHu puUHAHCOBOM IPaMOTHOCTH

[IpenMeTHbIE OIMMITHATBL.
JlucTaHIIMOHHBIE OTUMITUA/IBI HA
caiite Yun.py , pabora Ha caiTe
Pemry BIIP /JI. I'ymuna

Jlenb nndopmatuku B Poccun

Bceepoccutiickas akius " Yac
xoma "

VYpok uccnenosanue " Kocmoc -
3TO MbI "

Hpe,[[MeTHLIC OJIMMIIMaabl

Bcepoccuiickuil ypok
0€30MMaCHOCTH IIKOJIBHUKOB B
cetu MnTepuer

[IpeameTHas Hepnens.
Onumnuaael Ha noprane Y4u.py

HNHrennexryalbHble UHTEPHET -
KOHKYpCHI Ha caiite SInnekc
KJ1acc

68
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10

22
12

10

68
136



[Toypounoe manupoBanue 10 kmacc(2 yaca B HECIIO)

Tema ypoxka Kon-Bo
n/n 4acoB
Tema 1. Teopus crpoenusi opr. Coennnenuii (5 yacon)
1 [ToBTOpEHNE HEKOTOPHIX BOMPOCOB HEOPT. XUMUU 1
2 IIpeamer opranrdecko XUMHUH. TeopHst XUMHUECKOTO CTPOCHUS OPraHUYECKUX 1
BEIIIECTB.
3 [Tpak. pabota 1. KauecTBeHHOE onpeaeneHue yriaeposa, BOAOPoIa U XjIopa B 1
OPTaHWYECKUX COCTMHCHUSIX
4 DNEeKTPOHHAs MPUPOJIa XUMUYECKUX CBSI3EH. 1
5 Knaccudukanus opr. coer. 1
Tema 2. [Ipenenbublie yriaeBogopoabl (7 4acoB)
6 DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE AIKAHOB 1
7 ["'oMoorust 1 U30Mepus ATKaHOB 1
8 [Tonryuenue, cBOKCTBA M MPUMEHEHUE AJIKAHOB 1
9 LukmoanKaHbl 1
10 Pemenue 3amay Ha BBIBOI MOJIEKYISIPHON (hOPMYJIIBI 1
11 Pemenue 3amau. [loBTopenue 1
12 Konmponvnas paboma Nel 1
Tema 3. HenpeneabHble yrieBoaopoasl (9 yacon)
13 CtpoeHue MOJIEKyIl, TOMOJIOTHS U U30MepHs aTKEHOB 1
14 [Tonmyuenue, cBOKCTBA M MPUMEHEHHUE AIKEHOB 1
15 CBolicTBa U PUMEHEHHUE AJIKEHOB 1
16 3agaun mo TeMe «AJIKEHEBI» 1
17 Pemenue 3a1a4y Ha BbIBO MOJIEK. (pOpMYIIbI 1
18 JlneHoBbIE YTIIeBOAOPOIBI. 1
19 ATICTHIJICH U €r0 TOMOJIOTH 1
20 3ajaun 1o TemMe «AJKHHBD) 11
21 [Tpak. pabota 2. [lonyuenue 3TuUI€HA U ONBITHI C HUM 1
Tema 4. ApomaTuyeckue yrieBoaopoasl (3 yaca)
22 benson u ero romosioru. [loHsiTHE HMKIIOATKAHOB 1
23 CBoiicTBa O€H301a U €T0 TOMOJIOTOB 1
24 Pemenue 3amau 1
Tema S. Ilpupoanbie HCTOYHHKH YIJICBOIOPOAOB (4 yaca)
25 Amnamm3 x/p. [IpupoaHblii ras. 1
Hedte. Yromns. Kokcoxumudeckoe mponu3BOJICTBO.
26 ITepepaboTka HEDTH 1
27 O06006mmarmui ypok 1
28 Koumponvnas paboma No2 1
Tema 6. CiupTbl 1 geHobI (8 YacoB)
29 OHOATOMHBIE MPEIENbHBIE CITUPTHI 1
30 [Tonydyenne, cBOICTBAa M MPUMEHEHUE CITUPTOB 1
31 CBolicTBa ¥ IPUMEHEHHUE CIIUPTOB 1
32 MHoroatroMHbI€ COUPTHI 1
33 3anauun o teme «CoupTh» 1
34 DeHOoITbI 1
35 CBoiicTBa (heHOJa U ero MpUMeHEeHHe 1
36 3anaun o reme «DeHONIb» 1
Tema 7. Anbaeruabl 1 KeToHbI (3 yaca)
37 AJbaerunpl 1 KETOHBI 1
38 CBoOliCTBa ¥ IPUMEHEHUE AJThJICTH/IOB 1
39 3agaun Mo TeMe «ANBIETUABI U KETOHBI» 1
Tema 8. KapOoHoBbIe KMCJI0THI. (8 4acoB)
40 | Kap6oHOBBIE KMCTOTHI 1




41 [Tomyyenne kapOOHOBBIX KHUCIIOT 1
42 CBoiicTBa M MPUMEHEHUE KapOOHOBBIX KUCIOT 1
43 3amaun o Teme «KapOOHOBBIE KUCIOTHI 1
44-45 | Konmponvuasa paboma Ne3. AHanu3 KOHTPOJILHON pabOTHI 2
46 ITpak. pa6ora 3. [TonyueHnue u cBolicTBa KApOOHOBBIX KHCIIOT 1
47 I[Ipak. pabota 4. Penenne sKkcriepiMEeHTAIBHBIX 3a/1a4 1
Tema 9. Cio:xxubie 3¢upnl. ZKupsbi (3 yaca)
48 CnoxxHbIe d(HOUPBI 1
49 Kupsl 1
50 3amaun 1o Teme «CiioxHbie 3pupsl. XKupbh» 1
Tema 10. YrieBoasl (5 yacoB)
51 ['moko3a 1
52 Onwurocaxapunabl. Caxaposa. 1
53 Kpaxman u nemntososa 1
54 3agauu 1o TeMe «YTJIEBOIBI» 1
55 [Ip. pabGora Ne5.Pemenue sxcriepuMeHTaIbHbIX 3a/1a4 Ha TOJYYCHHUE U 1
pacro3HaBaHHE BEUIECTB
Tema 11. AzoTcoaep:kamme oprannveckue coenuuenus (7 yacos
56 AMUHBI 1
57 3ajauu 1o TeMe «AMHHBD) 1
58 AMUHOKHUCIIOTHI U OCITKH 1
59 3agauu 1o TeMe « AMHUHOKHUCIOTBI» 1
60 A3oTCcoepIKanie reTepoIrMKINIecKie coenHeHus. HyKIIenHOBBIE KUCITOTHI 1
61 Konmponvnas paboma Ned 1
62 AHamm3 K/p. X¥UMHS U 3JOPOBBE YEIOBEKA 1
Tema 12. Ilostumepsi ( 3 yaca )
63 [Tomepsr 1
64 Kayuyku 1
65 CHUHTETHYECKHE BOJIOKHA 1
66 Ilp. paboma Ne6. Pacno3nasanue niacmmacc u 60J10KOH 1
67 Opranuyeckasi XMMUs, YEJIOBEK U MPUPOJIa 1
68 O06o6menne 3Hanni 1o Kypey 10 kimacca 1
Hroro 68
IToypounoe niianuposanue 11 kinace(2 yaca B Heges110)
Ne Tema ypoka Koua-Bo
n/n 4acoB
Tema 1. BaxkHeilmme XuMu4ecKue NMOHATHUSA U 3aKOHBI (7 4acoB)
1 OCHOBHBIE TOHATHS U 3aKOHBI XMMHH. 1
2 Pemienue 3amau 1
3 [Tepuoanueckuii 3akoH. Pacnipeenenre 31eKTPOHOB B aTOMAaxX 3JIEMEHTOB MaJIbIX 1
TIEpUOJIOB
4 Pacnipenienenne 2IeKTpOHOB B aTOMAaxX AJIEMEHTOB OOJIBIITUX MEPHOJIOB 1
5 Pemenne ynpaxHeHuit 1
6 BajeHTHOCTD M BaJICHTHBIC BO3MOYKHOCTH aTOMOB 1
7 Pemenue ynpaxxaeHuit 1
Tema 2. CTpoenue BemecTna (5 yacoB)
8 OcCHOBHBIE BUIBI XHMHUYECKOM CBSI3H. 1
9 Pemenue ynpaxaeHui 1
10 | Crpoenue kpuctamioB. Kpuctaminyeckue peneTkH. 1
11 | Pemenue ynpaxxHeHUH 1
12 | Koumponsnasa pavoma Nel 1
Tema 3. Xumnueckue peakuuu (8 yacon)
13 ‘ Knaccugukanus xummueckux peakuuid. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE 1




peakuuu

14 3aganus no teme OBP 1
15 3aganus o teme OBP 1
16 | TerutoBoi > PeKT XMMUYECKUX peaKIuil 1
17 | PacdeTsl IO TEPMOXMMHYECKUM YPABHCHHSIM 1
18 | Cxopocth xummnueckux peakuuii Katanus 1
19 XHUMHYECKOE PABHOBECHE M CIIOCOOBI €ro CMEIECHHUS 1
20 | Pemenue ynpaxxHeHUN 1
Tema 4. PactBops! (11 yacoB)
21 | ducnepcHble cUCTEMBI U pacTBOPbI. CriocoObI BhIpaXKEHUS KOHLIEHTPALIUU 1
pPacTBOPOB.
22 Pemenue 3amau no teme «PacTBopbi» 1
23 | I1P. pa6ora Nel. IIpuroroBieHne pacTBopa ¢ 3aJaHHOW MOJISIPHOM 1
KOHIIEHTpaluei
24 | DnexTpoauTHYeCKas qucconuanus. BonopoaHblil moka3aTels. 1
25 Peakiinu nosHoro ooMena 1
26 | Pemenue ynpaxHeHUH 1
27 | Pemenue ynpaxxHeHUN 1
28 | 'mpponu3 opraHMyecKUX U HEOPraHMYECKUX COCIMHEHHIMA 1
29 | Yopaxuenus o teme «I uapouams» 1
30 O060061marmui ypok 1
31 | KourpoJabHas pagora Ne2 1
Tema S. JnexkTpoxumuyeckne peakinum (4 yaca)
32 | XuMu4yecKue UCTOYHHUKHU TOKA. Ps1 cTaHIapTHBIX 3JIEKTPOJIHBIX MOTEHIIMAIOB 1
33 | Koppo3susi MeTaJIIOB ¥ €€ IPeIyNpekICHUE 1
34 | Dnektponus 1
35 | 3agaum no Teme «IIEKTPOIIN3» 1
Tema 6. Mertasabl. (10 yacos)
36 | OOmmast xapaKTepUCTUKA U CIIOCOOBI IMOJIYICHUS METAJIJIOB 1
37 | O630p METAJUIMYECKHUX JIEMEHTOB A-TPYIII. 1
38 OO6muii 0030p MeTayuinyeckux 31eMeHToB b-rpynn. Meap. [{uHk. 1
39 | Turan u Xpom. 1
40 | Xene3o, HHKEIb, IJIATHHA 1
41 | CrutaBbl METAJIIOB 1
42 | Okcupl U THIPOKCH/IbI METAJIOB 1
43 | IIp. pabora Ne2. DkcnepuMeHTaIbHbIE 3a/1a4u 10 TeMe «MeTauibi» 1
44 3agaun mo teme «MeTab» 1
45 | KontpoJabHas paéora Ne3 1
Tema 7. Hemerasnl (10 yacoB)
46 | O630p HeMeTau10B. CBOMCTBA M NPUMEHEHHE BaKHEHIINX HEMETAJJIOB 1
47 | OOuias XapakTepUCTUKA OKCUJ0B HEMETAJIJIOB U KHCIIOPOIOCOAEPKAIINX KUCIOT 1
48 | OxucnuTeNbHBIE CBOWCTBA a30THOW M CEPHOI KHCIO0T. BomopoaHbie coeuHeHns 1
HEMETAJIJIOB
49-50 | IIp. pabora Ne3. DkcriepuMeHTAIbHBIC 3a/1a4H 110 TeMe «Hemeramib 2
51 | 3amaum no Teme «HemeTanab»y 1
52 | Pemenuie ynpaxHeHHHA 1
53 | Pemienue ynpaxHeHHH 1
54 | Pemenue ynpaxxHeHuit 1
55-56 | Xumus B ObITY. XUMHUYECKas MPOMBIIIICHHOCTh U OKpYXKarollasi cpesia 2
57 | OGoO0marommii ypox 1
58 | KonurpoJbHas pagora Ned 1
59 | AHanM3 KOHTPOJIbHOW paboThI 1
IloBTOpEeHue M cucTeMaTu3anus 3HaHui (6 4acoB)
60 ‘ CtpoeHue aToma M BEIleCcTBa 1




61 XUMHYECKUE PeaKIuU 1
62 | PactBopsl 1
63 | DIEKTPOXUMHYECKUE PEAKITUN 1
64 | Meramsl 1
65 | Hemeramibl 1
66-68 | PezepBHOE Bpems 3
Hroro 68




