IHosicHuTe IbHAS 3aNIMCKA

PabGouass mnporpamma mo upeamery «Xumus» (10-11 xi) paspaborana B
cootBercTB ¢ OI'OC COO, OOIT COO. Ilporpamma peanusyeTcsi Ha YriIyOJIeHHOM
ypOBHE U3 pacuera 3 yaca B Henento B 10 kiacce u 3 yaca B Hezento B 11 kiacce.

Ilnanupyemble pe3yabTaThbl 0CBOEHHUS Y4€OHOI0 MpeIMeTa:

JIn4HOCTHBIE Pe3y/IbTAThI:
- OpUEHTalMs O0y4YarIMXCca Ha JOCTUXKEHUE JIMYHOTO CYACThS, PeaM3alyi0 O3UTUBHBIX
KU3HEHHBIX TEPCHEKTUB, UHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIHOCOOHOCThH K
JUYHOCTHOMY CaMOOTPEEICHUIO, CIOCOOHOCTh CTaBUTh IENM W CTPOUTH >KU3HEHHBIC
TUTaHbL;

- TOTOBHOCTh U CHOCOOHOCTH 0OecreuuTh cebe M CBOMM OJIM3KUM JOCTOMHYIO KHU3Hb B
IIPOLIECCE CAMOCTOATENIBHON, TBOPYECKONW U OTBETCTBEHHOM JEATEIIBHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIMXCS K OTCTaWBAHUIO JMYHOIO JOCTOMHCTBA,
COOCTBEHHOI'0O MHEHUSI, TOTOBHOCTh U CIIOCOOHOCThH BbIpAa0AThIBATh COOCTBEHHYIO MO3HUIIUIO
[0 OTHOLICHHUIO K OOIIECTBEHHO-NOJUTUYECKUM COOBITHUSIM HPOLUIOrO M HACTOAILIErO Ha
OCHOBE OCO3HAHHUs U OCMBICIEHUS MCTOPUH, TYXOBHBIX LIEHHOCTEW M JOCTHIKEHUU HaIleh
CTpaHBbI;

- TOTOBHOCTb M CIHOCOOHOCTh OOYyYalolIMXCsl K CaMOpPa3BUTHIO U CaMOBOCIIUTAHUIO B
COOTBETCTBUM C OOIIECYEIOBEUECKUMH LIEHHOCTSMH U HJeallaMU TPakJaHCKOTO OOILEecTBa,
NOTPeOHOCTh B (PU3MYECKOM  CAMOCOBEPIICHCTBOBAHUHM,  3aHIATHSX  CIOPTUBHO-
03I0pPOBUTEIIBHOU IEATEIBHOCTBIO;

- IPUHATHE U pealln3alysi LEHHOCTEN 310poBOoro u 0e3onacHoro oOpasa >KU3HH, OEpexkHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHME K COOCTBEHHOMY (U3UYECKOMY U
IICUXOJIOTUYECKOMY 310POBBIO;

- HENPUATUE BPEIHBIX MPUBBIUEK: KYPEHHUsI, YIIOTPEOJICHUS aJIKOT0Jisl, HAPKOTHUKOB.

- poccuiickasi WACHTHYHOCTb, CIIOCOOHOCTh K OCO3HAHHMIO POCCHMCKON WAEHTUYHOCTH B
MOJIUKYJBTYPHOM COLMYME, YYBCTBO IPHYACTHOCTH K HCTOPUKO-KYJIBTYpPHOM OOIIHOCTH
poccuiickoro Hapoja u cyapsoe Poccum, matpuoTu3M, TOTOBHOCTh K CIyX)eHUI0 OTeuecTBy,
€ro 3alIuTe;

- YBAXXECHUE K CBOEMY HapOy, YyBCTBO OTBETCTBEHHOCTH Iiepe PoauHON, rOpAOCTH 3a CBOU
Kpau, CBOWO PoJMHY, NpOIUIOE W HACTOSIIEE MHOIOHAIMOHAIBLHOTO Hapoaa Poccuwu,
YBa)XE€HUE K TOCYJapCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, TUMH);

- (hopmupoBaHNEe YBaKEHUS K PYCCKOMY SI3bIKY KaK rOCyJapCTBEHHOMY s3bIKY Poccuiickoit
denepanuu, SBISIIOIIEMYCSI OCHOBOW POCCHICKON HWIACHTUYHOCTH W TJIABHBIM (aKTOPOM
HAIlMOHAJIBHOT'O CaMOOIIPEICIICHUS,

- BOCIUTaHWE YBAXKEHHS K KyJIbType, S3bIKaMm, TPaaAWIMsIM # O0ObIYasiM HapOJOB,
npoxuarommx B Poccurickon denepanuu.

- TPaXIAHCTBEHHOCTb, TPAXKIAHCKAsT TMO3ULMSA AKTUBHOTO W OTBETCTBEHHOI'O 4JIEHA
POCCHIICKOTO OO0IIeCTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE IpaBa M OO0S3aHHOCTH,
YBAXKAIOUIETO 3aKOH M MPABOMNOPANOK, OCO3HAHHO NPHUHUMAIOMIETO TPaJULUOHHBIE
HallMOHAJIbHBbIE M OOIIEYEIOBEUECKHE TYMAaHUCTUYECKHE U JE€MOKPATUYECKUE LIEHHOCTH,
rOTOBOT'O K YYaCTHIO B OOILIECTBEHHOM KU3HU;

- MPU3HAHKUE HEOTUYKJAEMOCTH OCHOBHBIX MPAB U CBOOO]T YEIOBEKA, KOTOPBIC MPUHAJICKAT
KKIOMY OT POXKACHHSI, TOTOBHOCTh K OCYIIECTBJIEHHIO COOCTBEHHBIX MpaB M cBOOOA 0e3
HapyIIeHUs. TpaB M CBOOOJ APYTUX JIHI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC MpaBa U
cBOOO/BI YeNOBEKa M TpakJaHWHA COTJACHO OOILIENPU3HAHHBIM MPHUHIMIIAM U HOpMam



MEXAYHApOJHOro ImpaBa UM B coorBerctBuHM ¢ Koncturyumen Poccuiickonn ®enepanuu,
MpaBOBas M MOJIUTUYECKASI TPAMOTHOCTB;

- MHUPOBO33PE€HHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAyKu U
OOIIIECTBEHHON MPAKTHKHA, OCHOBAHHOE Ha JHAJIOTE KYJIBTYp, a TaKKe Pa3IMdHBIX (HOopM
OOIIIECTBEHHOT'O CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJUKYJILTYPHOM MUPE;

- MHTEPHUOPHU3ALMS LIEHHOCTEH NIeMOKpPATUU M COIMAIBHOW COJMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJMPOBAHUIO OTHOIIICHUM B IPYIINE WM COLIMATIbHON OpraHu3alluu;

- TOTOBHOCTh OOy4Yaromuxcsi K KOHCTPYKTUBHOMY YYacTHIO B TMPUHATAU PEIICHUH,
3aTparuBaroIIUX UX MpaBa U UHTEPECH], B TOM YKCIIe B Pa3IMYHBIX (OpMax OOLIECTBEHHON
caMOOpraHu3alliy, CaMOYIpaBlIeHus1, OOLIECTBEHHO 3HAYUMOM I€ITeIbHOCTH;

- TIPUBEPKEHHOCTh HJICSIM HHTEPHAIMOHAIN3MA, APYKOBI, PaBEHCTBA, B3aHMMOIIOMOIIH
HApOJIOB; BOCIIUTAHUE YBAXKUTEIHLHOTO OTHOIICHUS K HAIIMOHAITHPHOMY JIOCTOMHCTBY JIFOJICH,
WX 9yBCTBAM, PEITUTHO3HBIM YOCIKICHUSIM;

- TOTOBHOCTH OOYYAIOIIMXCS TPOTHBOCTOSTH HICOJIOTHMH JKCTPEMH3Ma, HAIMOHAIN3MA,
KceHO(pOoOMH; KOpPYMIMH; TUCKPUMHHAIIMK TI0 COIHATBHBIM, PEITUTHO3HBIM, PaCOBBIM,
HaIMOHATHHBIM ITPU3HAKAM U JIPYTUM HETaTUBHBIM COIIMATBHBIM SBIICHUSIM.

- HPaBCTBEHHOE CO3HAHME M TIOBEJACHHME HAa OCHOBE YCBOCHHS OOIIECYEIOBEYECKUX
IIEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS M MOBEJICHUS B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH U
CHOCOOHOCTH BECTH JMAJOr C JAPYTUMH JIIOJbMH, JOCTUTaTh B HEM B3aWMOIIOHHMMAaHUS,
HaXOJIUTh OOIIKE IEIN U COTPYIHUYATH IJIs1 UX JOCTHUKEHUS;

- TNPUHATAE  TYMAaHUCTHMYECKHX  IIEHHOCTEH, OCO3HAHHOE, YBAXKHUTEIBHOE W
n00posKeNIaTeIbHOE OTHOIIIEHUE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

- CIIOCOOHOCTD K COIMEPEKUBAHUIO U (POPMUPOBAHKE MMO3UTUBHOTO OTHOIICHMS K JIOJSM, B
TOM YHCJIE K JTUI[aM C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBbSl M MHBAJIUIAM; OESpeXHOEC,
OTBETCTBEHHOE M KOMIICTCHTHOE OTHOIICHHE K (PU3NYECKOMY U TICUXOJOTHICCKOMY
3I0POBBIO APYTHX JIOACH, YMEHHE OKa3bIBaTh MEPBYIO IIOMOIIIb;

- (opMupoBaHue BBIpOKCHHOH B TIOBEJCHWW HPABCTBCHHOW TO3WIIMHA, B TOM YHCIIC
CITIOCOOHOCTH K CO3HATEJIbHOMY BBIOOPY J100pa, HPAaBCTBEHHOI'O CO3HAHMS W MOBEACHUS HA
OCHOBE YCBOCHHS OOIICYEITIOBEUECKUX IICHHOCTEH W HPABCTBEHHBIX YYBCTB (UECTH, JIOJITA,
CIIPaBEJIUBOCTU, MUJIOCEPUS U IPYKET00Us);

- pa3BUTHE KOMMETEHIIMN COTPYAHHYECTBA CO CBEPCTHUKAMM, JETHbMHU MIIAJIIIETO BO3PACTa,
B3POCIIBIMA B 00pa30BaTeIbHOM, OOIIECCTBEHHO IIOJE3HOM, y4eOHO-HCCIIeIOBATEIBCKOM,
MPOEKTHOM U JPYTUX BUAAX JACSATEIHHOCTH.

- MUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH, 3HAYUMOCTH
HAayK{d, TOTOBHOCTh K HAyYHO-TEXHMYECKOMY TBOPYECTBY, BIIAJIECHUE JOCTOBEPHOM
uH(popMaImen 0 MepeaoBbIX JOCTIKEHUSIX H OTKPBITUSIX MUPOBOM U OTEYECTBEHHOUW HAYKH,
3aMHTEPECOBAHHOCTD B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA,

- TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHWIO, B TOM 4YHCJE CaMOOOpa30BaHMIO, Ha
MIPOTSDKCHUH BCEW KU3HM, CO3HATEIHLHOEC OTHOIICHHWE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK
YCJIOBUIO YCIICIIHOM MPOo(eCCUOHATBHOM 1 O0IIIECTBEHHOM AeSTEIbHOCTH;

- DKOJIOTMYECKas KyJIbTypa, OCpe)KHOE OTHOIICHHWS K POIHOM 3emiie, MPHUPOIHBIM
oorarcTtBaM Poccum m Mupa; MOHMMaHHE BIUSHHUS COIMATBLHO-DKOHOMHUYECKHUX TPOIECCOB
Ha COCTOSIHME TPUPOJHONM ¥ COIMATBLHOM Cpeabl, OTBETCTBEHHOCTh 3a COCTOSIHHUE
MPUPOJHBIX PECYpPCOB; YMEHUS U HABBIKM PA3yMHOTO MPHUPOJIOIOJIH30BAHUSA, HETEPIIUMOE
OTHOIIEHUE K JIEHCTBHSIM, TIPUHOCSAIIUM BpeJ JKOJOTHH; TPHOOPETEHHE OIbITa
HKOJIOTOHATIPABJICHHOMN JCSATEIHHOCTH;
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- JCTETHYECKOE OTHOIIECHUS K MHPY, TOTOBHOCTh K OCTETUYECKOMY OOYCTpPOMCTBY
COOCTBEHHOTO OBITA.

- OTBETCTBEHHOE OTHOILIECHHE K CO3JaHUI0 CEMbUM HAa OCHOBE OCO3HAHHOTO MPUHSITHUS
LICHHOCTEH CEMEHHOM JKU3HU;

- TIOJIOKUTENbHBIA 00pa3 CeMbU, pOAUTENbCTBA (OTIOBCTBA M  MaTEPUHCTBA),
MHTEPUOPU3ALIUS TPATUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

- yBa)XK€HUE KO BceM (popmaM cOOCTBEHHOCTH, TOTOBHOCTH K 3aIlUTE CBOEH COOCTBEHHOCTH,

- OCO3HAHHBIN BBIOOp OyAylel mpodeccuu Kak MyTh M CIOCO0 peaau3aiu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

- TOTOBHOCTb OOYYalOIIMXCS K TPYAOBOM MPO(PECCHOHATLHON MAESATENbHOCTH KaK K
BO3MOXHOCTM y4aCTHUs B PEHICHWU JIMYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
0O0l11IeHAIIMOHATBHBIX POOJIEM;

- TOTPEOHOCTh TPYIUTHCS, YBOKCHHUE K TPYIAY U JIIOASIM TPYyHAa, TPYAOBBIM JOCTHKEHUSM,
0OpOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K pPa3HbIM BUJIaM TPYAOBOI
NEATEIIbHOCTH;

- TOTOBHOCTh K CaMOOOCHY)XMBaHHIO, BKJIIOYas OOYYEHHE M BBINOJHEHHE JIOMAIIIHUX
00s13aHHOCTEM.

- busnyueckoe, AMOLMOHAJIbHO-TICUXOJIOTUYECKOE, COIIMAJIbHOE Onaromnoixy4yue
oOy4Jaronuxcs B )KU3HU 00pa30BaTEIbHON OpraHU3alliy, OIIYIICHUE eTbMU O€30MaCHOCTH
Y TICUXOJIOTUYECKOT0 KoM(popTa, HHGOPMAIIMOHHON 6€30MacHOCTH.

MeTanpeaMeTHbIe pe3yJbTAThI:

BhINyCKHUK HAYyYUTCS:

- CAMOCTOSITEIBLHO ONPENEIIATh LEIH, 33/1aBaTh MAPAMETPBI U KPUTEPUH, IO KOTOPBHIM MOKHO
OTPENIECNIUTh, UTO 1EJb JOCTUTHYTA;

- OIIEHMBAaTh BO3MOXKHBIE MOCIJIEICTBUS JOCTUXKCHUS MOCTABJICHHOMN IIEJIM B JEATEIbHOCTH,
COOCTBEHHOM >KM3HU M KU3HU OKPYKAIOIIMNX JIFOAEH, OCHOBBIBASICh HA COOOPAXKEHUSIX ITHUKU
1 MOpaJu;

- CcTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3aJlaud B 0Opa30BATENIbHOM NESITEIBHOCTH U
KU3HCHHBIX CUTYAIUsX;

- OLEHMBATh pPECypChl, B TOM 4YHCIE BpeMs M JAPYrue€ HEMaTepUAIIbHbIE PECYPCHI,
HEO0OXOMMBIE JUTSI IOCTHKEHHS TIOCTABJICHHOM 11EJTH;

- BBIOMpATh MYyTh JOCTHXKEHUS II€JIM, ITUTAHUPOBATHh pEIICHHE TMOCTABICHHBIX 3ajad,
ONTUMU3UPYS MaTepUaIbHbIE U HEeMaTepUalbHbIE 3aTPaThI;

- OpraHu3oBbIBaTh 3(PGHEKTUBHBIM TOUCK PECYpCOB, HEOOXOMUMBIX IJIsi JOCTHIKEHUS
MMOCTaBJIICHHOM 11€JIH;

- COIOCTABJISITh OJIYYEHHBIN PE3ybTaT ACATEIBHOCTH C IOCTABICHHOM 3apaHee LEeNbo.
BBITyCKHHUK HAy4dUTCS:

- UCKaTh U HAaXOJUTh OOOOIIEHHBIC CIIOCOOBI pPEeIIeHus 3a7a4y, B TOM YHCIie, OCYIIECTBISATh
pa3BepHYTHIM HMHQPOPMAITMOHHBINM TMOUCK M CTaBUTh HAa €r0 OCHOBE HOBBIC (yueOHbIE M
MO3HABaTeJIbHbIEC) 3a/1a4H;

- KPUTHYECKH OIICHUBATh W WHTEPIPETUPOBATh HHOOPMALMIO C Pa3HBIX MO3UIUHI,
pacrio3HaBaTh U UKCUPOBAThH IPOTUBOPEUUS B MH(POPMAITMOHHBIX HCTOYHUKAX;

- HCIOJIb30BaTh PA3JIMYHBIE MOJEJIBHO-CXEMATUYECKUE CpPENICTBA JUIsl IPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOILICHWM, a TaKXe€ IPOTUBOPEUNM, BBISBICHHBIX B
WH()OPMAITMOHHBIX UICTOYHUKAX;



- HAXOJAUTb U INPUBOJIUTH KPUTUUYECKUE APTYMEHTBI B OTHOLIEHHWH NEUCTBUU U CYKICHHUU
IPYroro; CIIOKOMHO W Pa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEYaHUsSM B OTHOLICHHU
COOCTBEHHOTO CYXKJIEHUSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

- BBIXOAHWTH 32 paMKHd y4eOHOro MpeIMeTa M OCYLIECTBIATH IeJCHANpPaBICHHBIA MOUCK
BO3MOKHOCTEH ISl IIUPOKOT0 IIEPEHOCA CPENICTB U CLIOCOOOB AEMCTBYS;

- BBICTpauBaTh MHAMBHUIYAJIbHYI0 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAas OIrpPaHUYCHMUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHHS];

- MEHSITh U YAEP/KUBATh Pa3HbIC ITO3ULIUN B II03HABATEIBHON JEATEIBHOCTH.

BBIITyCKHHUK HAay4UTCA:

- OCYILECTBJIATH JACJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU, TaK M CO B3pPOCIBIMU (KaK
BHYTpHU 00pa30BaTeNIbHON OpraHu3alliy, TaK 1 3a ee MpeaesiaMu), MoAOupaTh MapTHEPOB TS
JeJIOBOM KOMMYHHKAIIMH HUCXOJsl U3 COOOpaKeHW pe3ylbTaTHBHOCTU B3aMMOJICHCTBHS, a
HE JIMYHBIX CUMIIATUI;

- MPU OCYILIECTBIEHUU TPYNIOBOM pabOThl OBITh KaK PYKOBOAMTENIEM, TaK M YJIECHOM
KOMaH/Ibl B pa3HbIX POJISIX (T€HEpaTOp UAEH, KPUTUK, UCIIOJTHUTEINb, BHICTYNAIOLIUMN, SKCIIEPT
U T.J1.);

- KOOPJIMHHUPOBaTh M BBINOJHATH pPabOTy B YCIOBHUSAX pEATbHOTO, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

- PpAa3sBEpHYTO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pPEHUA C HCIHIOIb30BaHUEM
a/1eKBaTHBIX (YCTHBIX U TUCBMEHHBIX) A3BIKOBBIX CPEJICTB;

- pacno3HaBaTh KOH(JIMKTOTEHHBIE CHUTyallUM M MpeloTBpaliaTh KOHQIMKTHL 10 HUX
aKTUBHOM (a3bl, BBICTpaWBaTh JEJIOBYI0 U OOpa3oBaTe/bHYI0 KOMMYHHUKalMIO, H30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXKICHUM.

IIpeameTHbIe pe3yJIbTAThI:

B pesynbrare uzydenuss ydeOHOro mnpeamera "Xumusg" Ha YpOBHE CpEIHEro OOHIero
00pa3oBaHus:

BoInycKHMK HA yIriy0J1eHHOM YPOBHE HAYYUTCH:

- PacKpbIBaTh Ha MpUMEPaX pojib XMMUU B (POPMUPOBAHUH COBPEMEHHOW HAYYHOU KAPTUHBI
MHpA U B MPAKTUYECKOU EATEIBHOCTH YEJIOBEKA, B3aUMOCBS3b MEXKAY XUMUEU U IPYTUMHU
€CTECTBCHHBIMU HAyKAMU;

- WUIIOCTPUPOBATh HA IIPUMEpAxX CTAHOBICHHUE M JBOJIIOLUIO OPraHUYECKOM XMMHUHU Kak
HayKM Ha Pa3jIuYHbIX HCTOPUYECKUX DTAIlAX €€ Pa3BUTHUS,

- YCTaHAaBJIMBATh IIPUYMHHO-CJIEICTBEHHBIE CBS3M MEXKIY CTPOCHUEM aTOMOB XUMHUYECKHUX
JJIEMEHTOB M NEPUOJAMYECKMM HM3MEHEHUEM CBOMCTB XHMHMYECKHX DJJEMEHTOB M UX
COCAVMHEHNH B COOTBETCTBUU C IOJIOKEHHEM XHMHUYECKHUX DIEMEHTOB B IEPUOAUYECKON
CUCTEME;

- AaHAIM3UPOBATh COCTAB, CTPOCHHUE U CBOMCTBA BEIIECTB, IPUMEHSIS TTOJIOKEHNUSI OCHOBHBIX
XUMHAYECKUX TEOPUIM: XUMUYECKOTO CTPOCHUSI OpraHnyeckux coenunenni A.M. bytieposa,
CTPOCHHMSI aTOMa, XHMHUYECKOW CBSI3H, OJJIEKTPOIUTHYECKOW IUCCOLUMALMMN KUCIOT H
OCHOBAHHWI; yCTaHABIIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBA3M MEXK/Y CBOMCTBAMM BEILECTBA
1 €r0 COCTABOM U CTPOCHUEM;

- NPUMEHATH NpPAaBUJIA CUCTEMATHYECKOW MEXIYHAPOAHOM HOMEHKIATYPhl KaK CPEACTBA
pa3ianueHus U UIeHTU(UKALKMN BEIIECTB [0 UX COCTABY U CTPOCHUIO;

- COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHBbIE (POPMYJIbI HEOPraHUYECKUX M OPTaHMYECKUX
BEUIECTB KAk HOCHTeNell HHQOpMAIMK O CTPOCHHM BEIECTBA, €ro CBOMCTBaX U
IIPUHAJIEKHOCTH K OIIPEAEIEHHOMY KJIacCy COEIMHEHUN;



- OOBSACHATH TPHUPOAY € CIOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3U: KOBAJCHTHOM
(HOJsIpHOM, HENOJIAPHON), HOHHOM, METAJUIMYECKOM, BOJOPOIHOM - C LEIBI0 ONpPEACICHUS
XUMUYECKON aKTUBHOCTH BEILIECTB;

- XapakTepu3oBaTh (PU3UUYECKHE CBOMCTBA HEOPraHMYECKHMX U OPTaHUYECKUX BEILIECTB H
yCTaHABJIMBATh 3aBUCHUMOCTb (DU3MUYECKUX CBONCTB BEIIECTB OT THUIA KPUCTALIMYECKOU
PELIeTKY;

- XapaKTepu30BaTh 3aKOHOMEPHOCTH B U3BMEHEHUH XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEMHEHUH, BBICIIUX OKCUAOB U TUAPOKCUJIOB;

- MPUBOAUTH MPUMEPHl XUMUYECKUX PEAKIUH, PACKPHIBAIOIIUX XapaKTePHbIE XUMUYECKUE
CBOMCTBA HEOPraHUYECKHX M OPraHMYECKUX BEIIECTB M3YUYEHHBIX KJIACCOB C IENbI0 HX
UIEeHTU(DUKAITIT ¥ 00BSICHEHUS 00JIaCTH IPUMECHEHHUS;

- ONpEAeNATh MEXAHW3M PEAKIHMH B 3aBUCUMOCTH OT YCJIOBUM MPOBEACHHUS PEAKUHUU H
MPOTHO3UPOBATh BO3MOXKHOCTh TMPOTEKAHMS XWMHYECKHUX pEAKIMA Ha OCHOBE THIA
XUMUYECKOU CBS3U U aKTUBHOCTU PEAreHTOB;

- YCTaHaBJIMBATh 3aBUCUMOCTbh PEAKIIMOHHON CHOCOOHOCTH OPTraHWYECKUX COECTUHEHUN OT
XapaKTepa B3aMMHOIO BIUSHHS aTOMOB B MOJIEKYJIaX C LIEJIbIO IPOrHO3UPOBAHMS IPOAYKTOB
peaKkiuu;

- YCTaHaBIMBAaTh 3aBUCHUMOCTh CKOPOCTH XMMHUYECKON PEaKIMU U CMEMICHUS XUMUYECKOTO
paBHOBECUS OT PAa3IMYHBIX (DAKTOPOB C IEIBIO OMNPEJCICHUS ONTUMAJIbHBIX YCIOBUI
MPOTEKAHUS XUMUYECKHUX MPOLIECCOB;

- YCTaHABJIMBATh T€HETUUYECKYIO CBSI3b MEXIY KJIACCAMU HEOPTaHMYECKUX U OPraHUYECKHX
BEILIECTB JUIsi 0OOCHOBAaHUSI MPUHIIUIINATHEHON BO3MOKHOCTH TOJYYECHHS] HEOPTAHUUECKUX U
OpraHUYECKUX COCIMHEHUN 3aJaHHOTO COCTaBa U CTPOECHUS,

- Toa0upaTh pEareHTbl, YCJIOBHS M ONPEHENSATh MPOAYKTHl PEAKIMH, MO3BOJISIIOLUIUX
peanu3oBaTh JA0OPATOPHBIE W MPOMBILUIEHHBIE CIIOCOOBI TMOMYYEHUS BaKHEUILNX
HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB,;

- OMNpPEAENATh XapaKTep Cpelbl B pe3yibTaTe TMAPOJIM3a HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB U MPUBOAUTH MPUMEPHI THAPOJIM3a BEIIECTB B MOBCEIHEBHON XM3HU YeIOBEKa,
OMOJOrnYeCKUX OOMEHHBIX MPOIECCaX U MPOMBILIIEHHOCTH;

- TPUBOAUTH TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKIMi B MPUPOJE,
MIPOM3BOJICTBEHHBIX MPOLIECCAX U KU3HEAEATEIbHOCTH OPTraHU3MOB;

- 000CHOBBIBATH MPAKTUUYECKOE MCIIOJIH30BAHNE HEOPTAHUYECKUX M OPTAaHMYECKUX BEIIECTB
Y UX PEaKIMil B IPOMBIIIIEHHOCTH U OBITY;

- BBINIOJIHSITh XUMHUYECKUN SKCIIEPUMEHT 110 PACTIO3HABAHUIO U MOJYYEHUI0 HEOPTaHUYECKUX
U OpPraHWYECKUX BEIIECTB, OTHOCSAIIMXCS K pa3IMYHbIM KJlaccaM COEJIUHEHUH, B
COOTBETCTBHH C MPABWJIAMHU U TIpHEMaMu 0€30MacHON pabOThl ¢ XUMUYECKHUMH BEIIECTBAMHU
1 1a00paTOpHBIM 000PYI0BaHUEM;

- IPOBOJIMTH PACUYEThl HA OCHOBE XUMHUYECKUX (POPMYJ U YpaBHEHUHN peakIuii: HaXOXKJICHHUE
MOJIEKYJIIPHON (POpMYJIbl OPTaHUYECKOTO BEUIECTBA MO €ro IJIOTHOCTH U MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIIUX B €r0 COCTaB, WM MO MPOAYKTaM CTOPaHMs; pacueThl MacCOBOM 10U
(Maccel) XMMHMYECKOIO COEIMHEHHUS B CMECH; pacyeTbl Macchl (00bema, KOJIMYecTBa
BEIIIECTBA) MPOJYKTOB PEaKIMU, €CJIU OJIHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH);
pacdyeThl MacCOBOW HJIM OOBEMHOW JOJM BBIXOJAa MPOAYKTA PEAKIUU OT TEOPETHUYECKU
BO3MOYKHOTO; pacdeThl TEIJI0BOro 3¢ (deKTa peakiiuu; pacueTbl 00bEMHBIX OTHOIICHHI T'a30B
IpU XUMHUYECKUX PEAKIUAX; pacueThl mMacchl (00beMa, KOJIMYECTBA BEIECTBA) MPOAYKTA
pEaKUMM, €CIIM OJJHO U3 BELIECTB JAHO B BHUJIE PAaCTBOpPA C ONPEAECIEHHOW MAaCcCOBOM HOJIEN
PacTBOPEHHOIO BEILIECTBA;



- UCMOJIb30BAaTh METO/IbI HAYYHOI'O IMO3HAHMS: aHAJIU3, CUHTE3, MOJIETUPOBAHNE XUMHUECKUX
MPOLIECCOB U SIBICHUU - MPU PEHICHUH YYeOHO-HCCIIEAOBATEIbCKUX 3aJady MO H3YyUYEHUIO
CBOMCTB, CITIOCOOOB IMOJIy4YE€HHUS U PACIIO3HABAHUS OPTaHUYECKUX BEIIECTB;

- BJAJeTh MpaBUJaMH OE30MACHOTO OOpalIeHHs] C €IKUMH, TOPIOYMMH M TOKCHYHBIMH
BEIIECTBAMM, CPEJICTBAMU OBITOBON XUMUU;

- OCYILECTBJIATh NMOMCK XMMHMUYECKONM HH(GOpMaluy [0 Ha3BaHUAM, HJIECHTHU(PUKATOpaM,
CTPYKTYpPHBIM (pOpMyJiaM BEILIECTB;

- KPUTUYECKH OLIEHHUBATh U MHTEPIPETUPOBATH XUMUUYECKYIO NH(OPMALIUIO, COIEPIKALIYIOCS
B COOOIIEHHAX CpPEICTB MaccoBod uH(popmauuu, pecypcax WHTepHera, Hay4yHO-
HOMYJIAPHBIX CTaThsIX C TOYKM 3PEHMS] €CTECTBEHHOHAYYHOM KOPPEKTHOCTH B IIEJIAX
BBISIBJICHUSI OIIIMOOYHBIX CYXACHUI U (POPMUPOBaHUS COOCTBEHHOM MO3UIINY;

- yCTaHaBJIMBAaTh B3aMMOCBSA3M MEXAy (hakTaMH M TEOpHUEH, MPUUUHONU U CICICTBUEM MPH
aHayi3e MNPOOJEMHBIX CUTyallud W OOOCHOBAaHMM NPUHHMAEMBIX PEIICHWH Ha OCHOBE
XUMHUYCCKUX 3HAHUM;

- IPEACTABIISATH MMyTH pEUICHUs TI00aNbHBIX MPOOJEM, CTOSIIMX MEPE] YEIOBEUECTBOM, H
MEPCIEKTUBHBIX HANpPaBICHUM pPa3BUTUA XUMHUYECKHX TEXHOJOTWWA, B TOM YHUCIHE
TEXHOJIOTM{ ~ COBPEMEHHBIX  MaTepUajoB €  Pa3IM4YHOM  (PYHKIHMOHAIBHOCTHIO,
BO300HOBJISIEMBIX HCTOYHHKOB CBIPbsl, MEPEpadOTKH U YTWIM3AUUU IPOMBILIUICHHBIX U
OBITOBBIX OTXO/IOB.

BeinycKHHK Ha yriIy0OJIeHHOM YPOBHE IOJIYYUT BO3MOKHOCTh HAYYHUThCSH:

- (GopMynupoBaTh I€JIb MCCIEIOBAHUSA, BBIABUTaTb U IPOBEPATH 3SKCHEPUMEHTAIBHO
TMIIOTE3bl O XMMHYECKMX CBOWCTBaX BEUIECTB HAa OCHOBE HMX COCTAaBA U CTPOCHMS, HX
CIIOCOOHOCTH BCTYIaTh B XMMHYECKHE DPEAKIMH, O XapakTepe W MPOAYKTAX pPa3IUYHBIX
XUMHAYECKUX PEAKLINN;

- CAMOCTOSITEJIbHO TUIAHUPOBATh U MPOBOJAUTh XUMUYECKHUE IKCIIEPUMEHTHI ¢ COOJIIOJIEHUEM
npaBui 0e30macHOi paboThI ¢ BEIIECTBAMH U JJA0OPATOPHBIM 000PYIOBAaHUEM;

- MUHTEPIPETUPOBATH JAHHBIE O COCTaBE€ W CTPOCHHUM BEUIECTB, MOJYYEHHBIE C MOMOUIBIO
COBPEMEHHBIX (PU3UKO-XUMHUUYECKUX METO/IOB;

- OIHUCHIBATh COCTOSTHUE OJJEKTPOHA B aTOME HA OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHMYECKUX TMPEACTAaBICHU O CTPOGHHMHM aroMa s OOBSICHEHHUS pPEe3yJbTaTOB
CHEKTPAJIbHOIO aHAJIN3a BELIECTB;

- XapaKTEpH30BaTh pOJIb Aa30TOCOJAEPXKAIIMX TETEPOLMKINYECKUX COCAUHEHUN W
HYKJICMHOBBIX KHUCJIOT KaK Ba)KHEUIINX OMOJIOTMYECKH aKTUBHBIX BEILIECTB;

- IIPOTHO3MPOBATh BO3MOKHOCTh ITPOTEKAHUSI OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH,
JeXKalUX B OCHOBE MPUPOIHBIX U MPOU3BOJACTBEHHBIX ITPOLIECCOB.

Conep:xkanue npeamera « XMMHUD).
Yriay0/jeHHblii yPOBEHb
OCHOBBI OPraHN4YecKoil XuMHUHM
[losiBneHue M pa3BUTHE OPraHUYECKOM XUMHUU Kak Hayku. [Ipeamer opraHuyeckomn
XxuMuu. MecTo W 3HaueHHE OpPraHWYeCcKOM XHWMHHM B CHUCTEME ECTECTBEHHBIX HaykK.
B3anMoCBsA3b HEOPraHUYECKUX U OPraHUYECKHUX BEILECTB.
XMMHUYECKOE CTPOEHUE KaK MOPSIOK COSAMHEHHS aTOMOB B MOJIEKYJE COIJIACHO HX

BaJICHTHOCTU. (OCHOBHBIEC MOJOXKCHUS TCOPHUHN XHUMHYCCKOIO CTPOCHHA OPraHn4YCCKUX



coennHeHnii A.M. byTiepoBa. YTIiiepoaHbIi CKEIeT OpraHM4ecKoil MoJiekynbl. KpaTHOCTh
XUMHAYECKON CBA3U. 3aBUCHUMOCTh CBOMCTB BEHIECTB OT XMMHUYECKOTO CTPOECHUS MOJEKYIL.
Nzomepust u uzomepsl. [lonstue o pynkunoHansHoit rpynme. [IpuHiuns! kinaccupukanuu
OpPraHMYECKUX COEAMHEHUU. MeXITyHapoaHas HOMEHKJIATypa W TPUHLUIIBEI 00pa3oBaHUs
Ha3BaHUM OPraHUYECKUX COCTUHEHHUII.

Knaccudukanus m 0coOEHHOCTH OpPraHMYECKUX peakuuid. PeakimoHHbBIE LEHTPBHI.
[lepBoHauaibHBIE TOHATHUS O THUMAX WM MEXaHW3Max OpPraHUYECKUX  PEaKIUil.
['oMonuTHUYECKU W TETEPONIMTUYECKUUA pPa3pblB  KOBAJICHTHOW XUMHYECKOU CBS3U.
CBOOOTHOpAAMKANBHBI W HMOHHBIM MeXaHu3Mbl peakiuuu. lloHaTtue o Hykieopuie u
anexTpoduie.

AJKaHbl. DIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKY/IB METaHa. Sp -
rubpuanzanus opoutanet aromoB yriepoaa. ['omosoruueckuit psg u obmast hopmyna
ankaHoB. CrucremMaTH4eckass HOMEHKIIATypa ajlKaHOB M paaukanoB. M3oMepus yriepoaHoro
ckenera. PuU3MUYECKHE CBONCTBAa AJIKAHOB. 3aKOHOMEPHOCTH M3MEHEHHs (PU3HMUECKUX
CBOMCTB. XMMMYECKHME CBOMCTBA  QJKaHOB: TaJIOTCHUPOBAHUE, JIErUAPUPOBAHUE,
TEPMUYECKOE PA3NOKEHUE, KPEKUHT KaK CIOCOObI MOJIYYEHHUS] BaXKHEHIINX COCAMHEHHUI B
OpraHWYECKOM CHHTe3€. ['OpeHue alKaHOB KaK OJUH M3 OCHOBHBIX MCTOYHHMKOB TEIUIA B
IPOMBIIIJIEHHOCTH M ObITy. M3oMepu3zanus kak crnoco0 MOJy4eHHsS BBICOKOCOPTHOIO
OeH3nHa. MexaHu3M peaklMu CBOOOJHOpPaIMKAIbHOrO 3amMelneHus. llomyueHue aikaHOB.
Peaknusa Bropua. Haxoxaenue B npupojie 1 NpUMEHEHNE AJIKAHOB.

[Muknoankanel. CTpoeHHe MOJEKyN HukiIoankaHoB. OOmas Gopmya MUKIOATKAHOB.
Homenknatypa unwmknoankaHoB. IM3oMepuss HHKIOAIKAaHOB:  YIIE€POJHOTO  CKEJIETa,
MEXKJIACCOBasi, MPOCTPAHCTBEHHAs  (yuc-mpanc-uzomepus). Cnemuduka  CBOWMCTB
LHUKJIOAIKAHOB C MAaJIBIM pa3MepoM LMKIA. Peakiuum NpucoequHEHHs U PaAUKAIBHOTO
3aMEUICHUS.

AJIKEHBI. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MONEKYNbl JTHICHA. SP°-
rubpuau3anysi opouTanell aToMOB yIieposia. G- U T-CBSI3U. | OMOJIOTHUECKUI psAll U o01Ias
dbopmyna ankeHoB. HomeHnknatypa ankeHoB. M3oMepusi alkeHOB: YTIEPOJHOTO CKEJeTa,
MOJIOKEHUSI KPAaTHOM CBA3M, NPOCTPAHCTBEHHAs (yuc-mpaHc-u30Mepus), MEKKIACCOBas.
dusnyueckre CBOWCTBA alKEHOB. Peakiuu 3eKTpoOUIBHOTO MPUCOCIUHEHHSI KaK CTIOC00
noJiy4eHus (DYHKIIMOHAJIBHBIX MPOU3BOJIHBIX YIIIeBO10po10B. [TpaBuio MapkoBHUKOBA, €T0

QJICKTPOHHOC 000CHOBaHME. PeaKHI/II/I OKHCJICHHA U IIOJIMMCPU3AllUN. [TonusTnnen kak



KPYITHOTOHHQXXHBIA ~ MPOAYKT  XUMHUYECKOTO  MpOu3BOACTBA.  [IpoMblluieHHBIE U
nabopaTopHbIe CIOCOOBI MOTYUYeHUs aNKeHOB. [Ipasuno 3atiyesa. IIpumeHeHue anKeHOB.

Ankanuensl. Knaccudukamus ankaaueHOB MO B3aUMHOMY PaCIOJIOKEHHUIO KPaTHBIX
cBs3eli B MoJekyne. OCOOCHHOCTH JJIGKTPOHHOTO U IMPOCTPAHCTBEHHOTO CTPOCHHUS
COMPSDKEHHBIX ankaaueHoB. OOmas ¢opmyna ankaaueHoB. HomeHkiatypa u uzomepus
ankaaueHoB. PU3MYECKUE CBOMCTBA aJKaAUEHOB. XHWMHYECKHUE CBOMCTBA aJKaJUECHOB:
peakiMy IpUCOeIUHEHUs (TUIPUPOBAHKE, TaJOTEHUPOBAHKUE), TOPEHUS U MOJIUMEPHU3ALIUU.
Bxnag C.B. JleGeneBa B mojyuyeHHE CHHTETHMUECKOTO Kayuyyka. BynkaHuzamus kaydyka.
Pe3una. MHoroo0Opasue BHJIOB CHHTETUYECKHX KaydyyKOB, MX CBOWCTBA W IMPUMEHEHUE.
[Tony4yeHne ankagueHoB.

AJIKMHBI. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJIbI alleThujeHa. SP-
rubpuan3anus opouTaneil aroMoB yriepojaa. ['omonoruueckuil psa u obmas ¢gopmyna
ankuHoB. HoMenknatypa. M3oMepusi: yriaepoJHOrO CKEleTa, MOJOKEHHUS] KpPaTHOU CBSI3H,
MeXKJIaccoBasd. Ou3nueckrue CBOMCTBA AIKUHOB. XUMUYECKUE CBOMCTBA AJKHMHOB: PEAKIINU
MIPUCOEIMHEHUST KaK CHOCO0 TMOJY4YEHUs TIMOJMMEPOB M APYIHX MOJE3HBIX MPOIYKTOB.
Peaxyuu 3amewenus. I'opeHne areTuiaeHa Kak KICTOUHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU
JUIs CBApKU U pe3ku meTtasuioB. [lomydeHue areTusieHa MUPOJIM30M METaHa U KapOUIHBIM
MetoaoM. [IpuMeHenne aneruieHa.

Apenbl. Hcmopusi omkpvimusi  6enzona. COBpEeMEHHbIE TpEACTaBICHUS 00
AJIEKTPOHHOM M TPOCTPAHCTBEHHOM CTpoeHuM OeHzona. M3omepuss M HOMEHKIATypa
romosioroB Oenzoma. OOmas ¢opmyna apeHoB. Dusnueckue cBoWcTBa O€H30Ia.
XUMHUYECKHEe CBOWCTBA OEH30JIa: PEAKIUU DJICKTPOPUIHLHOTO 3aMelleHusl (HUTpOBaHUE,
TaJIOTEHUPOBAHNE) KaK CIOCOO TMOJy4YeHHs XUMHUYECKHUX CPEICTB 3alllUThl PacTCHUM;
MpUcoeuHEHUs (TUIPUPOBAHUE, TaJOTCHUPOBAHUE) KAaK JOKa3aTeIbCTBO HEMPEIEIbHOTO
xapaktepa Oenzona. Peakuus ropenus. [lomyuenue Oenzona. OcobeHHocmu XumuueckKux
ceolicme mosyoaa. B3auMHOe BIIMSHHME aTOMOB B MoOJIEKyJie Toiyona. OpuenmayuonHvle
aghexmul 3amecmumeneti. lIpumeHeHre roMoa0roB 0eH3oJa.

Cruptel. Knaccudukanus, HoMeHKIaTypa COUPTOB. [ OMONIOTHYECKUN psii U oO1Ias
dbopmyna TpenenbHBIX OJAHOATOMHBIX crupToB. M3omepus. dwusmyeckue cBoWCTBa
IpEAEIbHBIX OJTHOATOMHBIX CIIUPTOB. BOOOpoaHAs CBSI3b MEXIAY MOJIEKYIaMU U €€ BIUSHHE
Ha (pu3nyecKkue CBOMCTBA CIUPTOB. XMMHUYECKHUE CBOMCTBA: B3AaMMO/ICHCTBHE C HATPUEM KaK

CII0co0 YCTAHOBJICHUA HAJIUYWA THAPOKCOTIPYIIIBI, C TAJOICHOBOAOPOIAMH KaK crroco6



MOJIyYEHHUs] PACTBOPUTENEH, BHYTPH- M MEXMOJIEKYJspHass JAerujapartanus. Peakuus
TrOpEHUs: CNUPTHI Kak ToruBo. llomydeHue sTaHona: peakiusi OpOXKEHUs TIIIOKO3bI,
ruaparanus dtuieHa. [Ipumenenne mertaHosa W 3TaHoJa. PU3NOJIOTHYECKOE JIEWCTBHUE
METaHOJIA M JTaHOJA HAa OpraHU3M YEJOBEKA. OTWIEHIJMKOIb W [JIULEPUH KaK
NPEACTABUTENIA TMPENEIIbHBIX MHOTOAaTOMHBIX cnupToB. KauecTBeHHass peakuus Ha
MHOT'OaTOMHBIE CHUPTHI U €€ MPUMEHEHWE JUIsl pPACIO3HABaHUS TJIMIEPUHA B COCTAaBE
KOCMETHYECKHUX CpeACTB. [IpakTuueckoe NpuMEHEHUE STUIIEHTIIMKOIIS U TJIULIEPUHA.

®enos. CtpoeHue Mosiekyibl (eHona. B3aumHoe BiIusiHHE aTOMOB B MOJIEKYJie
dbenoma. dusmdeckue cBOWCTBA (eHoNMa. XWMHUYECKHE CBOWCTBA (PEaKkIWHM C HaTPHUEM,
TUAPOKCUIOM HaTpus, 6poMom). [lonyuenue dpenona. [Ipumenenne penona.

Anppernnpl U KetoHbl. Kilaccudukanusa anbaerujoB u  KetoHOB. (CTpoeHue
MPEACIbHBIX aNBJETUI0B. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE KApOOHHIIBHON
rpynmsl. ['omonoruueckuii psin, o6mast hopmysna, HOMEHKIATypa U U30MEpHs MPECIbHBIX
anpaeruioB. PU3NUYECKHE CBOMCTBA MPEIEIBbHBIX allbJIETUIOB. XUMHUYECKHE CBOMCTBA
MpPEACNbHBIX albJCTUOB: TUIAPUPOBAHUE; KAYECTBEHHBIC pEAKIMM Ha KapOOHUIIBHYIO
rpymiy (peakius «cepeOpssHOTo 3epKaay, B3anMoieicTeue ¢ ruapokcuaoM mean (1)) u ux
MpUMEHEHUE JUIsl OOHApYy>KEHMsI MPENEIbHBIX aJbIAETHJIOB B MPOMBIIIJIEHHBIX CTOYHBIX
Bojax. [lomydeHne npenenbHbIX anbIErHIOB: OKUCIEHHE CIUPTOB, THAPATALNS alETUICHA
(peakuust KyuepoBa). TokcuuHocTh anpiaerugioB. [lpumenenue dopmanpaeruiaa u
aneranpaeruga. ALETOH Kak IpPeACTaBUTENb KETOHOB. CTpoeHME MOJIEKYJbl aleTOHa.
OcoOeHHOCTH peakIK OKUCIeHUs aleToHa. [IpuMeHeHne aneToHa.

Kap6onoBbie kucnotel. Knaccudukanuss M HOMEHKIATypa KapOOHOBBIX KHCIIOT.
CrpoeHue TmpenenbHbIX  OJHOOCHOBHBIX  KAapOOHOBBIX  KHUCIOT. ODIJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE KApOOKCWIBbHOW TIpymibl. ['omonornueckuili psjg v ooOmias
dbopmyna mpenenbHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT. PU3NYECKHE CBOWCTBA
npeleabHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT. XMUMHUYECKHE CBOMCTBA MpEIesIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT (peakuuMd C MeTaulaMH, OCHOBHBIMU OKCHJIAMH,
OCHOBAHMSIMU M COJISIMH) KaK NOJITBEPXACHUE CXOACTBA C HEOPraHMYECKUMHU KHCIOTaMHU.
Peakmust srepudukanum u ee oOpaTUMOCTh. BiusHue 3amecTUTENeil B yrieBOJAOPOIHOM
paaukange Ha culy KapOOHOBBIX KUCIOT. OCOOCHHOCTH XMMHUYECKHX CBOMCTB MypaBbUHOMN
kucnoTel. [lodydeHune mpeAenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE

AJIKaHOB, QaJIKCHOB, IICPBUYHBLIX CIIMPTOB, aJIbACTHUI0B. Baxneime npeaACTaBUTCIIN



KapOOHOBBIX KHUCJIOT: MypaBbUHAasi, YKCycHass W OeH30HHas. Beiciive mnpenenbHble U
HeTpeeabHble KapOOHOBBIE KHUCIOTHL. Onmuyeckas uzomepus. Acummempuieckuii. amom
yenepooda. Ilpumenenne kKapOOHOBBIX KUCIIOT.

Cnoxuple »¢upsl u xupbl. CTpOCHHE ¢ HOMEHKJIATypa CIOXHBIX 3S()HUPOB.
MexxkiaccoBass M30MepHUsi ¢ KapOOHOBbIMU KuciaoTaMU. CrocoObl MONYYEHHUS! CIOKHBIX
a¢upoB. OO6paTuMOCTh peakiuu dTepudukanun. [[puMeHeHne cIoXHBIX A3(PUPOB B TTUIIICBOM
U naphroMepHON MPOMBIIUIEHHOCTU. JKUPBI Kak CIIOkKHBIE d(PHUPHI TIIMIEPUHA W BBICHIIUX
KapOOHOBBIX KHUCIOT. PacTUTeNbHbIEC U dKUBOTHBIE KUPBI, X cocTaB. DU3NUECKUE CBOMCTBA
KUAPOB. XUMHYECKHE CBOWMCTBA JKUPOB: THUIPUPOBAHUE, OKHUCIEHHE. [WUaponus wim
OMBIJICHUE KUPOB KaK CIOCOO MPOMBIIUIEHHOTO IMOJTYYEHUSI COJIEH BBICIIUX KapOOHOBBIX
kucioT. [IpuMeHnenne xupoB. MbUIA Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT. Motouiue
CBOICTBA MbLiIA.

VYrneBonpl. Knaccudukanust yrieBojgoB. Du3nUecKkue CBOMCTBA M HAXOXKIICHUE
YIJIEBOJOB B IpHUpoJe. [7I0K03a Kak ampIernaocnupT. XUMHUYECKHE CBOWCTBA TJIFOKO3BI:
ayunuposauue, ANKUIUPOBAHUE, CIIUPTOBOE 151 MOJIOYHOKHCIIOE Opo’keHue.
DKCNEPUMEHTAIbHBIC JOKA3aTEIbCTBA HAJIWYUS QIbJACTUIHOM W CIUPTOBBIX TPYII B
rioko3e. [lonyuenue rioko3sl. Ppykmosa Kax uzomep nokoswl. Pubosa u oesoxcupubosa.
Baxneiiimve aucaxapuisl (caxaposa, J1aKkmosd, Malvmo3a), uX CTpoeHue u (pusmdeckue
cBoiicTBa. ['maponm3 caxaposbl, .1axkmo3vl, Mmaibmosvl. Kpaxman M UeIUII03a Kak
OMOJIOTUYECKHE TOJMMEpPhl. XUMUYECKHE CBOMCTBA Kpaxmaina (THIPOJIM3, KauyeCTBEHHAs
peakius ¢ HoJI0M Ha KpaxMall M ee IPUMEHEHHUE NIl OOHApYKEHHUs Kpaxmaia B MPOIyKTax
nuTanus). XUMUYECKUE CBOMCTBA ILIEJUTIOJIO3bI: THAPOJIN3, 00pa30BaHUE CIIOKHBIX d(PUPOB.
[Ipumenenue u Ouosornueckas poJib yriaeBoaoB. OKHUCIEHHE YIJIEBOJIOB — HCTOYHHK
DHEPrUU KUBBIX OpraHu3MoB. [loHsATHE 00 UCKYCCTBEHHBIX BOJIOKHAX Ha MpPUMEPE
aleTaTHOrO BOJIOKHA.

WNnentudukanus opraHudecKux coequHeHui. ['eHeTnueckas CBSI3b MEXIy KiaccaMu
OPraHUYECKUX COCIUHECHUN.

Awmunbl. [lepBuunbie, BTOpUYHBIC, TpeTUUYHBbIC amMHuHBI. Kiaccudukaiys amMuHOB TIO
TUIY YTJIEBOJOPOJHOrO paguKalia U YUCIYy aMUHOTPYIIl B MOJEKYyJIE. DJIEKTPOHHOE M
IPOCTPAHCTBEHHOE CTPOCHHE MPEAECIbHBIX aMUHOB. PU3NYECKHE CBOWCTBA AMUHOB. AMUHBI
KaK OpraHM4YeCKue OCHOBAHUS: PEAKI[MU C BOJIOM, KHMCIOTaMu. Peakuus ropeHusi. AHWINH

KaK IpeaACTaBUTCIb apOMATHUYCCKUX aMHWHOB. CTpOﬁHI/IG AHWJINHA. HpI/I‘{I/IHBI ocja0JIeHUs



OCHOBHBIX CBOWCTB aHWJIMHA B CPaBHEHUU C aMHUHAMH TPEACIBHOTO psiga. XUMHUYECKUE
CBOMCTBAa aHWJIMHA: B3aUMOJEHCTBUE C KHUCIOTaMH, OpPOMHOW BOJOW, OKHCJICHUE.
[TomyyeHne aMHHOB aJKWJIMPOBAHWEM aMMHaKa W BOCCTAHOBJICHWEM HHUTPOIPOU3BOIHBIX
yraeBogopoaoB. Peakmmst 3unuHa. [Ipumenenune amuHOB B (hapMarieBTUICCKON
NPOMBIIUICHHOCTU. AHUIUH KAk cbipbe Ond NPOU3800CMBA AHUIUHOBLIX Kpdacumelell.
Cunmeswl Ha OCHOBE AHUNUNA.

AmuHOkHCIOTHI U Oenku. CoctaB M HOMeHkiarypa. CTpoeHHe aMHUHOKHCIIOT.
['omonorudeckuii psiji MpenelbHBIX aMUHOKUCIIOT. M30Mmepusi npeodeivHuvlX aMUHOKUCIOM.
du3nyueckre CBOWCTBA TPEACITBHBIX AMHHOKHCIOT. AMHHOKHCIOTHI Kak amQpOTEepHbIE
opranudeckue coeauHenus. Cunres nentuaos. [lentunnas cBs3b. buonornueckoe 3HaueHUE
o-aMUHOKHCIOT. (OO0JlacTM  TPUMEHEHHMSI aMUHOKUCIOT. benku Kak  IpUpoJHbIE
ouonosumepsl. CocTaB u CTpoeHUE OEIKOB. JCHOBHbIE AMUHOKUCTIOMbL, 00pazyiowue OeiKu.
XHUMHUUYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYpaIsl, KaueCTBEHHbIE (I[BETHBIC) PEAKIIUU
Ha Oenku. I[IpeBpaiienust 0eakoB MUIM B opraHu3Me. buonornuyeckue QyHkiuu OENKOB.
Jlocmuodicenus 6 uzyuenuu cmpoenusi u CuHme3sa O6enKos.

Asomcooeporcawue  cemepoyuriuyeckue — coeounenus. Iluppon u  nupuouH:
9EeKMPOHHOE CMPOEHUe, APOMAMUYECKULl Xapakmep, paziudue 6 HNpOS6IeHUU OCHOBHbIX
ceoticmg. Hykneunosvie kuciomul. cocmag u cmpoenue. Cmpoenue nykieomuoos. Cocmas
nHykneunogvix kuciom ({HK, PHK). Ponb HYKIeuHo8bIX KUCIOM 8 MHCU3HEOesimeabHOCHU
OpP2aHU3MO8.

Bricokomonekymnsipabie  coeuHeHusl. OCHOBHBIE TOHSTHS BBICOKOMOJICKYJISIPHBIX
COCMHEHUN: MOHOMEp, TOJMMEP, CTPYKTYPHOE 3BEHO, CTENEeHb MOJUMEPHU3ALIUH.
Knaccudukanus mnomumepoB. OCHOBHBIE CHOCOOBI TIONYYEHHSI BBICOKOMOJEKYIISIPHBIX
COCIMHEHUN: peaKkIuy TMOoJUMEepU3aluu U ToJuKoHaeHcannu. CTpoeHue U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOCHUSI MOJIEKYJI. TepMOIIacTUYHbIE U
TEPMOPEAKTUBHBIE TOIUMEPBL. [Iposoodawue opzanuueckue noaumepsl. Komnozumuvie
mamepuansl. Ilepcnekmugbl UCNOIbL308AHUSL KOMROZUMHBIX Mamepuanos. Knaccupukarus
BOJIOKOH. CuHTeTHYecKue BoJIokHA. [lomuadupHbie U TOJMaMUTHbIE BOJIOKHA, UX CTPOEHUE,
cBoricTBa. [IpakTHueckoe UCMOIb30BaHUE BOJOKOH. Cunmemuyeckue nieHKu. uzonayus Ojis
npo6ooos, MemoOpauvl OJisl ONPecHeHusi 600bl, 3AUWUMHblEe NIEHKU OJisl A8MmoMooOuel,
naacmulpu, xupypeuiueckue nosazku. Hoevle mexnonozuu oanvreiuie2o co8epuleHCmeosans

NOJIUMEPHBIX MAMepUualos.



Teopernueckne 0CHOBbI XUMHHU

Crpoenne BeniectBa. CoBpeMeHHas MOJENb CTpOEHUsA aroMa. Jlyanusm 3JIeKTpOHa.
Keanmoswie uyucna. PacnpeneneHne >I€KTPOHOB IO 3HEPreTUYECKUM YpPOBHSM B
COOTBETCTBHUM C IPUHIMIIOM HAMMEHBILIEH SHEPTUH, TPAaBWIIOM XyH/1a U npuHuunom llaymnu.
OCOOEHHOCTH CTPOCHHS DHEPreTUYECKUX YpPOBHEHW aTOMOB d-37€MEHTOB. DJIEKTPOHHAS
KoHpurypamnus aroma. Knaccudukanus XUMHYECKHX JJIEMEHTOB (s-, P-, O-3JeMEHTHI).
OcHoBHOE M BO30YXJCHHBIE COCTOSIHUSI aTOMOB. BasieHTHbIe snekTpoHbl. [lepuonnueckas
cucreMa xummuueckux anemMeHToB .M. MenneneeBa. @usnueckuid cmpica llepuoanueckoro
3akoHa J[.1. MenneneeBa. [IpruurHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB JJIEMEHTOB U
UX COEOUHEHHWHW MO MEepHoJaM M TpynnaM. MHpPOBO33pEHUECKOE M HAYYHOE 3HAUYCHHUE
[lepuonuueckoro 3akona JI.W. MenneneeBa. [llpoenosvr /].U. Menoeneesa. Omkpvimue
HOBbIX XUMUYECKUX IIEMEHMO8.

DIIEKTPOHHAS MPUPOJA XUMUUYECKON CBSI3U. DJIEKTPOOTPULIATENLHOCTh. KoBaneHTHas
CBS3b, €€ PA3HOBUJHOCTM U MEXaHU3Mbl 00pa3oBaHusi (OOMEHHBII ¥ JOHOPHO-
akienTopHsiii). MonHass  cBa3b.  Mertamuyeckass  CBsi3b.  BojopoaHasi  CBS3b.
MesicmonexynsipHvle 83auMo0eticCmaus.

Kpucrammmueckne u amopdHbie BemecTBa. THMBI KPUCTAUIMYECKUX PEIIETOK
(aTomMHasi, MOJIEKYJIIpHAsl, MOHHAs, META/UIMYECKas). 3aBUCUMOCTb (DM3UYECKUX CBOMCTB
BEIIECTBA OT THIMA KPUCTAUIMYECKOW pemeTku. [IpuumHbl MHOroOOpasus BEIIECTB.
CoBpeMeHHbIE TIPEACTABJICHHS O CTPOCHUU TBEPHABIX, KHIKUX M Ta3000pa3HbIX BEIIECTB.
Kuokue kpucmaniol.

XUMUYECKHE peakiuu. ['OMOreHHble U rereporeHHbie peakiuuu. CKOpoCcTh peakiuu,
€€ 3aBUCUMOCTh OT Pa3JINUHbBIX (haKTOPOB: MPUPOIbI PEarnPyIOIINX BEIIECTB, KOHIIEHTPALIUU
pearupyromux BellecTB, TemiepaTypsl (mpaswio Baunt-T'odda), miomaan peakimoHHON
MMOBEPXHOCTH, HaJW4MUsl KaTaau3zaTopa. DHEPrusi akKTUBALMU. AKMUBUPOBAHHBIU KOMMNJIEKC.
Karanuzaroper u karamu3. Ponp Karamu3aTopoB B TOPUPOJEC UM MPOMBIIUICHHOM
IIPOU3BOJICTBE.

THonamue 06 sumanvnuu u sumponuu. duepeus ' u66ca. 3akon ['ecca u cnencTeus us
Hero. TemnoBeie 3h(dEKTbl XUMHUYECKMX peakiuui. TepMoXMMHUYECKHE YypaBHEHHUS.

OOpatumocTh peakiuil. XumMudeckoe paBHoBecue. CMelleHne XUMHYECKOTO PAaBHOBECHUS



MOJT ICWCTBUEM PA3IUYHBIX (DAKTOPOB: KOHIEHTPALIMU PEAreHTOB MM MPOAYKTOB pEaKIvu,
JABJICHUS], TEMIIEpaTypbl. Pob CMEIEHNs] paBHOBECHS B TEXHOJIOTMYECKUX MTPOIIECCAX.

HucnepcHble cuctembl. Koanouousle cucmemul. IcTuHHBIE pacTBOpbI. PacTBOpeHune
Kak (usuko-xumuueckuii mporecc. CrocoObl BBIPaKEHUS KOHILIEHTPALUU PaCTBOPOB:
MaccoBasi J0Jisl PACTBOPEHHOIO BEUIECTBA, MOJAPHASL U MOJIANbHAA KOHyenmpayuu. Tump
pacmeopa u mumpoeanue.

Peakuun B pacTBOpax 3JeKTpPOJUTOB. KauecTBEHHbIE peaklMd Ha WOHBI B PacTBOPE.
KuciotHo-ocHOBHBIE B3aMOJIEUCTBHS B pacTBOpax. AMboTepHOCTh. MonHoe npoussedeHue
800bl. BooopooHnuwiti nokazamens (pH) pacmeopa. I'nnponus cosneil. 3HaueHue TUAPOIU3a B
Ouoornueckux oOMeHHbIX npoueccax. [I[pumenenne ruipoausa B IpOMBIIIIIEHHOCTH.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKUMU B  NPHUPOJAE, MPOU3BOICTBEHHBIX
Ipoleccax MW KU3HEAEATEIbHOCTH OPraHu3MoB. OKucaumenbHo-60CCMAHOBUMENbHbIU
nomenyuan cpeovl. /fuazpamma Ilypos. IloBeaeHne BelecTB B cpefax ¢ pa3HbIM 3HAaUCHUEM
pH. MeTroabl 31€KTPOHHOTO U 971€KmMPOHHO-UOHHO20 OanaHca. |'aJbBaHMUYECKHUI AJIEMEHT.
XYUMHUYECKHE UCTOYHUKU ToKa. CmaHOoapmmuwlii 6000p0oOHbIl 31eKkmpoo. Cmanoapmubiii
9NEeKMPOOHbIL NOMEHYUuan cucmemvl. Pa0 cmanoapmuvix 31eKmpoOHbIX NOMEHYUAlos.
Hanpasnenue okucaumenvbHo-60CcCmManogumenbhblx peakyuti. DIEKTPOJIHU3 PACTBOPOB U
pacruiaBoB coseil. [IpakThueckoe MPUMEHEHHUE 3JIEKTPOJIA3a JUIS MOJYYEHHUs LIEIOYHBIX,
IIEJIOYHO3EMENBHBIX METANIOB M altoMuHMs. Koppo3usi MeTaioB: BUABI KOPPO3HUH,
CHOCOOBI 3aIIMTHI METAJUIOB OT KOPPO3UHU.

OCHOBBI HEOPTraHMYECKOH XUMHHU

Oo6mas xapakrepucTtrka 351eMeHTOB |A—IlIA-rpynn. Okcuabl U NepoKCcHIbl HATPUS U
kanus. Pacno3naBanue KaTHOHOB HaTpusl U Kanus. Coliv HATpus, Kaiausl, Kalablus U MarHus,
MX 3HAYE€HHE B MPUPOJE U KU3HU YelloBeKa. JKecmKkocmb 600bl U CnOCOObI ee yCMPaHeHUsl.
Komnnexcnvle coeounenusi anomunus. Anomocuiukamol.

Mertamner IB-VIIB-rpynn (Mens, nmHK, Xpom, mapranei). OCOOEHHOCTH CTpOEHUS
atomoB. O01muMe puznueckre u xumuyeckue cBoiicTa. [lonyyenue u npumenenne. OKCUIbI
Y THIPOKCUABI 3TUX METAJUIOB, 3aBUCUMOCTb UX CBOMCTB OT CTENEHU OKHCIICHHS DJIEMEHTA.
Baxwneiimue comu. OKUCIUTENbHBIE CBOMCTBA COJIEH XpOMa U MapraHila B BBICILIEH CTETIEHU
okucieHus. KomnniexcHvle coeounenus xpoma.

OOmast xapakrepuctuka 3geMeHTOB |VA-rpynnel. CBolicTBa, NOJy4eHHE U

IMPUMCHCHUC YIJIA. Cunres-ras KakK OCHOBAa COBpGM@HHOﬁ IMPOMBIIIJICHHOCTH.



AKTHBHpPOBaHHBIA yToJb Kak afcopOeHtT. Hanocmpykmypwi. Muposvie docmuowcenus 6
obracmu co30aHUs HAHOMAMEPUANLO8. DNeKMPOHHOE CMPOeHUe MONEKYIbl Y2apHO20 2d3d.
Ilonyuenue u npumenenue yeapumoeo ea3za. buonornmueckoe AeWcTBUE yrapHOro rasa.
KapOunpl kanbuus, amoMuHus U xene3a. Kapbonatel u ruapokapboHatsl. Kpyeosopom
yenepooa 8 Jacusoul u Hedcusou npupooe. KadecTBeHHas peakius Ha KapOOHAaT-HOH.
duznueckue W XUMHUYECKHe CBOMcTBa KpeMHUs. CuiaHbl M cuMIUAbl. OKCUA KpeMHUS
(IV). KpeMHueBbie KUCIOTHI U UX coiu. CUIIMKAaTHbIE MUHEPAJIbI — OCHOBA 3€MHOM KOPBI.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynmnbsl. Hutpuasl. KauecTBenHas peaxius
HA HMOH aMMOHHA. A30THas KHUCJIOTa Kak OKHcIuTenb. Hutpatel, ux Qusudeckue u
XUMHUYECKHUE CBOWCTBA, NpuMeHeHue. CBOWCTBA, MONydYeHHE M TpuMeHeHue docdopa.
®ochun. Dochopusie n nomudocdopubie KUCIOTHL. bruosornueckas poiab pocdaTos.

OOmast  xapakrepuctuka  3iemeHToB  VIA-rpynmel.  OcoOble  cBoiicTBa
KOHILIEHTPUPOBAHHOU CcepHOM KucioThl. KadecTBeHHBbIE peakiuu Ha Cyiabhu-, cyabPur-, u
CyJb(aT-HuOHBI.

Ob6mast xapaktepuctuka s37eMeHTOB VIIA-rpynmel. OcobenHoctu xumuu ¢Gropa.
["amoreHoBOOpOIBI M WX TMONy4YeHHE. [allOreHOBOMOPOAHBIE KHUCIOTHI M HMX COJIH.
KauecTBeHHBIC peakiuy Ha rajoreHuI-uoHbl. Kuciopoacoaepskamme COeAMHEHHUs XJIopa.
[IprmeHeHue rajJoreHoB U UX BaXXHEUIIUX COCAUHECHUH.

bracopoonuvie cazwvi. Ilpumenenue 6.1a20pooHbIX 2A308.

3aKOHOMEPHOCTH B  M3MEHEHUM CBOWCTB IMPOCTHIX BEUIECTB, BOJOPOJHBIX
COEIMHEHHM, BBICIINX OKCHJIOB U TUAPOKCHUIOB.

N nentudukaus HeOpraHM4eCKux BEIIECTB U HOHOB.

XuUMHUS U )KU3Hb

Hayunbie MeTo/ 161 TO3HAHUS B XUMUH. McTouHukn Xxumuyecko nadopmanmu. [louck
uH(pOpMAIUU TI0 HA3BaHUSM, WIEHTU(UKATOpPAM, CTPYKTYpHBIM (opmynaM. XUMHUECKUN
aHaJIu3, CHHTE3, MOJICIIMPOBAHNE XUMUYECKUX TTPOLIECCOB U ABJICHUN KaK METObl HAYYHOT'O
no3HaHus. Mamemamuyeckoe MoOenuposanue NpoCmMpaHCmMEEeHHO20 CMPOEHUSI MOJIEeKY
opeaHudeckux eewjecmes. CospemenHvle QUIUKO-XUMUYECKUE Memoobl YCMAHOBNeHUs
cocmasa u cmpyKmypbol 6eUiecCms.

Xumusi 1 310poBbe. JlekapcTBa, (hepMEHTHI, BUTAMHHBI, TOPMOHBI, MUHEPAIbHBIC

BO/JBI. HpO6JI€MBI, CBA3AHHLIC C IIPHUMCHCHHUCM JICKAPCTBCHHBLIX IIPCIIapaTOB. BpC,Z[HBIC



MPUBBIUKK W (AKTOPHI, pa3pylIalONIAe 3I0pPOBbEe (KypeHHe, YMOTpeOJIeHHe ajaKoroJs,
HapkomaHusi). PanmonanbHoe nutanue. [lunieBsie 106aBku. OCHOBBI MUILIEBON XUMUHU.

Xumus B meautuHe. PazpaboTka mekapcTB. XUMHUECKUE CEHCOPBI.

XuMHST B TMOBCEIHEBHOW JXU3HU. MOIOIIME W YHUCTAIIME CPEACTBA. PeneiuieHTs,
uHceKTUlMIbl. CpelicTBa JIMYHOM TUTHEHBI U KocMeTuku. [IpaBuia Ge3omacHoi pabOThI €
€IKUMHU, TOPIOYUMHU U TOKCUIHBIMH BEIIIECTBAMH, CPEJCTBAMU OBITOBON XUMHH.

XUMHS U CEeTbCKOE X0351icTBO. MUHEpaibHble U opraHndeckue yaoopenus. Cpeacta
3aIUThI PACTCHU.

Xumusi B TIPOMBIILIEHHOCTH. OOIIMe TpeICcTaBIeHus O MPOMBIIUICHHBIX CHoco0ax
MOJIyYeHUS] XMMHYECKUX BEIIEeCTB (Ha MpUMepe MPOU3BOACTBA AMMHUAKA, CEPHOM KHUCIIOTHI).
[IpombIniuienHas opranudeckas Xumusi. ChIpbe IS OPraHUYECKOW MPOMBIIIICHHOCTH.
[IpobGiiema 0TX010B U MOOOYHBIX NPOAYyKTOB. Hambosiee KpymHOTOHHAXXKHBIE TTPOU3BOJICTBA
OpraHUYecKuXx coeauHeHud. YepHas W uBeTHas Metautyprus. CTEKIO M CUJIMKAaTHAs
MIPOMBIILICHHOCTbD.

Xumuss u 3Hepretvka. [IpupoaHbie UCTOYHUKH YriaeBoHopoaoB. Ilpupoansiii u
MONMYTHBIN HEPTIHOU Tra3bl, UX COCTaB U Ucnojib3oBaHue. CoctaB He)THU U ee epepadboTKa.
Hedrenpoaykrsl. OxranoBoe uucio Oen3uHa. OxpaHa OKpyKaroUled cpelapl Mpu
He(drenepepaboOTKe W TPAHCHIOPTUPOBKE HEPTEMPOIYKTOB. AJIBTEPHATUBHBIE HCTOYHUKH
SHEPIuMu.

Xumusi B crpoutenscTBe. llement. beton. IlomGop onmTuMalbHBIX CTPOUTEIBHBIX
MaTepUAJIOB B MPAKTUYECKON IESITEILHOCTH YEJIOBEKA.

XUMHST W OKOJOTUsl. XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOUIEH Cpeabl U €ro
nocnenctus. Oxpana ruapocdepsl, MouBbl, aTMOchepsl, GIopsl U GayHbl OT XUMHUYECKOTO

3arpsi3HEHUS.

Tunbl pacyeTHbIX 32124

Haxoxaenue MonekyasspHON (popMysbl OpraHUYECKOTO BEIIECTBA MO €r0 MJIOTHOCTH
Y MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOJAIINX B €0 COCTaB, WJIM IO IPOAYKTaM CTOPAHUSL.

Pacuetsl MaccoBo# 1011 (Macchl) XUMUYECKOTO COETMHEHUSI B CMECH.

PacueTsl Macchl (00beMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIMH, €CIIU OJIHO U3

BEIIIECTB JIAHO B M30BITKE (MMEET MPUMECH ).



PacyeTsl MaccoBOM MM 0OBEMHOM JOJIM BBIXOJA MPOYKTa PEAKIIUM OT TEOPETUUECKU
BO3MOYHOTO.

Pacuetsl TernoBoro 3pekra peakium.

PacdeTsl 00bEMHBIX OTHOIIIEHHUH Ta30B MPU XMMUUYECKUX PEAKIIHUIX.

Pacuetsl macchl (0ObeMa, KOMYECTBA BEIIECTBA) MPOAYKTa PeaKIiu, €CIH OTHO W3
BEIIECTB JAHO B BHJIE pacTBOpa C ONPEACICHHOM MAacCOBOM [10JIEM pPacTBOPEHHOTO
BEILIECTBA.

TeMbl NpaKTHYECKUX PadoT:

1. [Tpaktrueckas padota Nel «Ilomyuenue, coOnpanue U pacrio3HaBaHUE Ta30B»

2. Ilpaktrueckas padota Ne2 PemeHue skcriepuMeHTaIbHBIX 3a/1a4 1o TeMe "MeTamisl".

3. IIpaktrueckas padora Ne3 PerieHne sKkcriepuMeHTaIbHBIX 3a7a4 1o TemMe " 'eHeTnueckas
CBSI3b MEKJY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHNN "

4. Ilpaktnueckas padota Ned4 «KauecTBeHHbIE peakIMU HA HEOPraHWYECKHUE BEIIECTBA U
VOHBD».

10 xaacc.
BBenenue (1 4.)

[losiBeHHE M pa3BUTHE OPraHUYECKOW XMMHUHU KAaK HayKd. [Ipenmer opraHndeckou XWMUU.
MecTOo M 3HAUYEHHE OPraHWYECKOM XMMHHM B CHUCTEME €CTECTBEHHBIX HAayK. B3anMocCBs3b
HEOPraHMYE€CKUX U OPTaHUYECKUX BEILIECTB.

Teopernueckune 0CHOBbI Opranunyeckoit xumum (12 4.)

XUMHUYECKOE CTPOEHUE KaK IMOPSAAOK COEAUHEHHsS aTOMOB B MOJIEKYJIE COIVIACHO HX
BAJICHTHOCTH. (OCHOBHBIC TIOJIOKEHHUS TEOPUH XHUMHUYECKOTO CTPOEHUS OPraHUYECKUX
coenuHeHnd A.M. bytnepoBa. YTIEpOAHBIA CKEJNET OPraHUYECKONW MOJEKYJbl. KpaTHOCTH
XUMHUYECKOW CBSI3U. 3aBUCHUMOCTHh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHUS MOJIEKYIL.
N3omepus u uzomepsl. [lonsatre o dyHKkunoHanbHOW Tpynne. [TpuHIUNel Knaccudukanmm
OpraHUYEeCKUX COeMuHEHUU. MexmayHapo/Has HOMEHKJIATypa W TPUHIUINBI 00pa30BaHMUS
Ha3BaHUW OPraHUYECKUX COCIMHEHUM.

Knaccudukanus u 0COOCHHOCTM OpraHUYECKUWX peakmnuil. PeakimoHHBIE IICHTPHI.
IlepBoHauvasibHblE TOHATUA O THUMNAX W MEXaHW3MaxX OPraHUYECKUX  PEaAKLHM.
['oMonuTHUeCKUiI W TETEPONUTUUYECKUNA pPa3pblB KOBAICHTHOM XUMHUYECKOW CBSI3H.
CBoOOMHOpaAVKATBHBIN W WOHHBIM MeXaHu3Mbl peakiuu. [loHstne o Hykieopuine u
anekTpodue.

IIpenenbHblie yriaesoaopoasbl (15 1)

AnkaHbl. DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI MeTaHa. Sp3-
rubpuauzanusi opOuTaneil aromoB yriaepoja. ['omonorumyeckuil psn u obmas dopmyna
ankaHoB. CucremMarnyeckass HOMEHKJIATypa aJIkaHOB M pajukanoB. M3omepus yriepogHoro
ckenera. Du3MuecKUe CBONCTBAa AaJIKaHOB. 3aKOHOMEPHOCTHM HW3MEHEHUS (PU3NYECKUX
CBOMCTB. XMMHYECKHE CBOWCTBA  aJIKaHOB: TaJOT€HUPOBAHHUE, JIETUAPUPOBAHUE,



TEPMUYECKOE PA3IOKEHUE, KPEKUHT KaK CIOCOOBI MOJIYYCHHUS BAXKHEHUIINX COCAMHEHHUI B
OpraHMYeCKOM CHHTE3€. ['OpeHHe alKaHOB KaK OJWH U3 OCHOBHBIX HCTOYHMKOB TEILIa B
INPOMBIIIJICHHOCTH M ObITy. M3oMepusaius Kak crnoco0 MOJy4eHHS BBICOKOCOPTHOTO
OeH3nmHa. MexaHu3M peakliud CBOOOTHOpAAMKAIbHOrO 3amerieHus. [lomydeHue amkaHOB.
Peaxmust Bropiia. Haxoxxienue B npupo/ie ¥ NpUMEHEHHE aJIKaHOB.

Huknoankanel. CTpoeHHE MOJEKYN IUKIOanKaHOB. OOmias QopMyna HHUKIOAIKAHOB.
Homenknarypa nukioankaHoB. M3oMepusi LMKIOAIKaHOB: YIJIEPOAHOTO  CKEJEeTa,
MEXKJIAaCCOBasi,  MpPOCTpaHCTBeHHas  (uuc-TpaHc-uzomepusi). Crneuuduka  CBOMCTB
[IUKJIOAJIKAHOB C MaJlbiIM pa3MepoM IMKJIa. Peakiuu NpUCOEIUHEHUs W PaJUKaIbHOTO
3aMeIleHHUS.

Pemrenue 3ana4 Ha BbIBOA opmyt (5 1)

Pemenue 3aJa4 Ha BBIBOJ (bOpMyjl OPraHu4CCKUx COGIII/IHGHI/Iﬁ 110 MAaCCOBBIM A0JISIM
9JICMCHTOB, I10 JaHHBIM XUMHUYCCKOI'O aHAJIN3a U I10 IIPOAYKTAM I'OpCHUA.

HenpeneibHblie yrieBoaopoasbl (22 4)

ATNKeHbl. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl JTUJIEHA. Sp2-
rubpuau3anus opouTaseit aToMOB yriepoja. - U -CBSI3U. [ OMOJIOrHYeCcKui psii U olras
¢dopmyna ankeHoB. HomeHnknaTypa ankeHOB. M3oMepusi alkeHOB: YIIE€pPOJHOTO CKEJeTa,
MOJIOKEHUST KPATHOM CBS3U, NPOCTPAHCTBEHHAs (LIMC-TPAHC-U30MEPHsI), MEXKKIAcCOoBasl.
du3nyecKkue CBONCTBA aJKEHOB. Peakiuu 31eKTpoUIBHOTO MPUCOCAMHEHUS KaK CIOCO0
noay4deHus: PyHKIMOHATBHBIX MTPOU3BOIHBIX YTIIEBO10POA0B. [IpaBuio MapkoBHUKOBA, €r0
AJNIEKTPOHHOE 000CHOBaHMe. Peakuuu okuciieHHs M nojmMepuszauuu. [lonmusTuneH kak
KPYITHOTOHHQXXHBIA ~ MPOAYKT  XUMHUUYECKOTO  MPOU3BOACTBA.  [IpoMbIlIUICHHBIE U
nabopatopHblie criocoObl moyueHust ankeHoB. [IpaBuo 3aiinieBa. [I[pumeHeHne aikeHOB.

Anxanuensl. Knaccudukanus ankaareHoOB 1O B3aUMHOMY PAaCIOJIOKEHHUIO KPATHBIX CBSI3EH
B MoJiekysie. OCOOCHHOCTH 3JIEKTPOHHOTO W MPOCTPAHCTBEHHOT'O CTPOCHUS COMPSHKEHHBIX
ankagueHoB. OOmiast ¢gopMmyna ankaaueHoB. HomeHknaTypa W u30MepHUs alKaJUCHOB.
@u3NUeCKne CBOWCTBA QJIKAJAMEHOB. XUMHUYECKHME CBOMCTBA aJIKaJUMEHOB: pPEaKIUU
MpUcOeMHEeHUs (TUAPUPOBAHUE, TAJIOTCHUPOBAHWE), TOPEHUS W TOJMMepu3aruu. Bxiasn
C.B. JleGeneBa B mojyuyeHHWE CHHTETUYECKOTO Kayuyyka. Bynkanuzarmusi kayudyka. Pesuna.
MHoroo0pasue BUJIOB CUHTETUYECKUX KaydyKOB, UX CBOMCTBa M mpuMeHeHue. [lonyueHue
aJIKaJUECHOB.

AJIKUHBI. JJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJbl AalleTWICHA. Sp-
rubpuan3anus opoutanet aroMoB yriaepoaa. ['omonoruueckuil psig U oOmas dopmynna
ankuHoB. HomeHnkiarypa. M3oMepusi: yriepoaHoOro CKeeTa, MOJOKEHUSI KPaTHOW CBSI3H,
MexKi1accoBasd. Ouznueckue CBOMCTBA AIKUHOB. XUMHUUYECKHAE CBOMCTBA aJIKUHOB: pPEaKIUU
MPUCOEAUHEHUS] KaK CHoco0 TMOJIydeHUs TOJMMEPOB W JIPYTHX TOJIE3HBIX MPOJYKTOB.
Peaknuu 3amemenus. [ opeHune aneTniieHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOrO TUIAMEHU
JUTSI CBapKH U pe3ku MeTauioB. [lomydeHue arneTusieHa MUPOIM30M METaHA U KapOWIHBIM
MetonoM. [Ipumenenune anerniiexa.

ApomaTuyecKue yriieBoaopoabl (84)

Apensl. Uctopus oTkpeiTus 6enszona. CoBpeMEHHbIE NMPEACTABICHUS 00 AIEKTPOHHOM U
IIPOCTPAHCTBEHHOM CTpoeHHM OeH3oia. M3oMepust 1 HOMEHKJIaTypa IOMOJIOroB OeH307a.



O6mras popmyna aperHoB. Puznyueckre CBOKWCTBA OEH301a. XMMUYECKHE CBOMCTBA OEH301a:
peakIuu AIEKTPOPWIBHOTO 3aMelleHus (HUTpPOBaHWE, TaJIOTEHUPOBaHUE) KaK CIoco0
MOJIyYEHUSI XUMHUYCCKUX CPEICTB 3allMThl PACTCHHI; NPHUCOSAWHEHUs (TUAPUPOBAHUE,
raJJOTCHAPOBAHNE) KaK JO0Ka3aTelIbCTBO HEMPEAETbHOr0 XapakTepa OeH3oma. Peakius
roperus. [lomydenne Oen3ona. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB TONyona. B3ammHoe
BIIMSIHAUE aTOMOB B MoJiekyine Toiyosa. OpueHTanuoHHble 3()(EKThl 3aMeCTUTEINCH.
[TpuMeHeHre TOMOJIOrOB OCH301a.

JemoncTpanum: benson kak pactsopurtens. HutpoBanue 6en3oia.

JlaGopaTopHbie onbIThl. B3anmoneiictBue OeH301Ma C  IepMaHraHaToOM  Kajusl.
YcronnunBocTh. beH301a K OKHUCIIEHUIO.

IIpupoaHbie HCTOYHUKHU YIJIEBOJAOPOAOB (4 1)
[IpompblliieHHBIE CITOCOOBI MOTYUYEHUS: KPEKUHT aJIKaHOB, (PpaKIIMOHHAS MEepEeroHKa HE(TH.

CocTtaB 1 IpUMEHEHHE TIPUPOTHOTO U HEPTIHOIO raza, Kokca.
Cnuptsl 1 ¢penouni (10 1)

Crouptel. Knaccudukanus, HOMEHKIaTypa cnupToB. [‘omonoruueckuii psjg u  oOIas
dbopmysia mOpeAeNbHBIX OJHOATOMHBIX cOUPTOB. M3omepus. @Dusnueckue CBOICTBA
MPEICIIbHBIX OJHOATOMHBIX CIIUPTOB. BoiopoaHas CBsA3b MEXIY MOJIEKYJIAMU U €€ BIUSHUE
Ha (pU3UYECKHUE CBOMCTBA CIIUPTOB. XMMUUYECKUE CBOMCTBA: B3aMMOJICHCTBHUE C HATPUEM KaK
Croco0 YCTAHOBJICHHMSI HAJIWYMSl TUAPOKCOTPYMIBI, C TajJOr€HOBOJIOPOJIaMH KaK CIOCO0
MOJyYEHUsI PACTBOPUTENECH, BHYTPU- W MEKMOJICKYJISIpHAs Jeruaparanus. Peaknus
TOpEeHMs: CNHUPTHl Kak TormiuBo. I[losydeHue »sTaHona: peakius OpOXKEHHS TIIHOKO3bI,
rugparauus STuieHa. [IpuMeHeHue MeraHoja W 3TaHojJa. DU3HMOJIOTMYECKOE JCUCTBUE
METAaHOJIa M JTaHOJa Ha OpPraHu3M YeJIOBEKa. OTWICHIJIMKOJIb U TJIMUEPUH Kak
MPEJICTABUTENMN TPEACIIBHBIX MHOIOAaTOMHBIX CHUpTOB. KauectBeHHass peakuus Ha
MHOT'OATOMHBIE CHUPTHI M €€ INPUMEHEHUE U PACIO3HABaHUs TIJIMLUEPHUHA B COCTABE
KOCMETHYECKUX CpeAcTB. [IpakTuueckoe NpuMEeHEHNE STUICHTJIMKOJIS U TIIULIEPUHA.

®enon. Ctpoenue moJekynbl ¢eHona. B3anmHOe BIusSHUE aTOMOB B MOJEKyse (eHona.
duznueckre cBorcTBa (heHoma. XUMHUECKUE CBOMCTBA (peakiuu ¢ HATPUEM, THAPOKCHUIOM
Hatpus, 6pomom). [lonyuenue dpenona. [lpumenenue dpenona.

JdemoncTpanuu. Bbinenenue Boaopojga U3 3TWIOBOTO cnupra. CpaBHEHHE CBOWMCTB
CIIUPTOB B TOMOJIOTUYECKOM psly (pacTBOPUMOCTH B BOJIe, TOPEHHE, B3aUMOJCHCTBHE C
HaTpueMm). BzauMmopeicTBue riuiepuHa c HartpueM. I[lodydeHue CIOXKHBIX 3(PUPOB.
KadecTtBeHHas peakiusi Ha MHOTOATOMHBIE ciupThl. KadecTBeHHas peakuus Ha (eHon (C
xyopunoMm kenesa (ll), PactBopumocts ¢eHona B BoAe IpH pa3ivMYHON TeMIiepaType.
Britecnenue denomna n3z OeHosATa HATPHUS YTOJIBHONW KHCIIOTOM.

JlaGopaTopHblie onbIThl. PacTBOpeHUE TIIHMIIEpHHA B BOJIE U PEAKIIUS €r0 C THAPOKCUAOM
menu (11). BzaumonetictBrue geHosa ¢ OpoMHOI BOJOM U ¢ paCTBOPOM HIEIOYH.

Anbaeruibl 1 KapOoHOBbIE KHCJIOTHI (12 u)

Anpaeruasl 1 ketoHbl. Knmaccuduxamus anpaeruioB U keToHOB. CTpoeHHE TpeeNbHbBIX
aNbJETHI0OB. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE KapOOHUJIBHOW TpPYMIIbI.



['omonorudeckuii psig, oOmas QopMyrna, HOMEHKJIATYpa W HW30MEpPHUS MPEACTbHBIX
anpaeruioB. PU3WYECKHE CBOMCTBA MPEIECIbHBIX albICTUIOB. XHUMHUUYECKHE CBOMCTBA
MPEACIbHBIX albJACTUIOB: THUAPUPOBAHUE; KAYECTBEHHBIE pEaKIUH Ha KapOOHWIHHYIO
rpynny (peakuus "cepedpsHoro 3epkana’, B3aumojencTeue ¢ ruapokcuiom menu (1)) m nx
IPUMEHECHHUE JUIsi OOHApY)KEHHS TIpEeACibHBIX aJIbJCTUJIOB B IPOMBIIUICHHBIX CTOYHBIX
BoJiax. [lonyueHue npeaenbHbIX AJbACTHAOB: OKHUCICHUE CIUPTOB, THUApATALIUS allCTUIICHA
(peakuust  Kydepopa). Tokcu4HOCTh anpiaerufioB. I[lpuMenenue dopmanpieruaa Hu
anetanpierua. AILICTOH KakK MpeACTaBUTENb KETOHOB. CTpOEHHE MOJIEKYJIbI alleTOHA.
Oco0eHHOCTH peaKIMu OKUCIIeHUs arleToHa. [IpumeHnenue areToHa.

Kap6onossie kuciotel. Knaccudukamnus u HOMEHKIaTypa KapOOHOBBIX KUCIOT. CTpoeHHE
MpEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. ODJEKTPOHHOE M TMPOCTPAHCTBEHHOE
CTpoeHHe KapOOKCWIIbHOW rpymmbl. ['oMonornyeckuii psan v odmas dhopMmysia mpeaeabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. Du3nueckue CBOICTBA MPEAEIIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHWMHYECKHE CBONCTBA MPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KUCJIOT (peakiuu C MeTajulaMH, OCHOBHBIMH OKCHIAaMH, OCHOBAaHUSIMHU U COJISIMH) Kak
MOATBEPKIACHUE CXOJACTBA C HEOPraHMYECKUMHU KHUCJIOTaMH. Peakius stepudukanuu u ee
oOpatumocTh. BiusiHue 3aMecTuTeNield B yIJIeBOJAOPOAHOM paJuKalie Ha CUITy KapOOHOBBIX
KucaoT. (OCOOCHHOCTH XMMHYECKHMX CBOMCTB MypaBbMHOM KHUCJIOTHL. [lomydeHue
MpeJeIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJOT: OKHCJCHHE aJIkaHOB, aJIKCHOB,
MIEPBUYHBIX CIHPTOB, albJACTHAOB. BakHeimme mnpeacraBuTeaIn KapOOHOBBIX KHCIIOT:
MypaBbHHas1, YKCyCHasi U OcH30MHas. Briciiue mpeaenbHble U HENpeIelbHbIe KapOOHOBBIC
KUCIOThI. OnThueckas u3oMepusa. ACUMMETPUYECKHM aTtom yriaepoaa. IlpumeHenue
KapOOHOBBIX KHUCIIOT.

Jemoncrpanun. Komtekuus anbaernnoB. Peakius «cepeOpsiHOrO 3epkana». OKHCIEHHE
OeH3aibpAeruja Ha BO3JyXe. XHUMHYECKHUE CBOMCTBA YKCYCHOM M MYPaBbUHOW KHCIOT.
Bo3sronka 6eH301HO# KucioThl. CBOMCTBA HEMPEAEIbHOU OJIEMHOBOM KUCHOTHI. [lomyyenue
cioxHoro a¢pupa. Komekuus macen.

JlabopatopHbie onbIThl. KauecTBeHHbIE peakUMd Ha albJeruabl (C aMMHAYHBIMHU
pactBopamu okcuaa cepedpa u rugpokcunoMm Menu (Il)). Okucnenue crnupra B anbAerui.
[Toy4yenue u cBoCTBa KAPOOHOBBIX KUCIIOT.

Cioxxubie 3GupbI U KUPHI (5 1)

Crnoxnble 3pupbl U xupbl. CTpoeHHE U HOMEHKIIATypa CIOXHBIX 3QUpoB. MexkiaccoBas
u3oMepusi ¢ KapOOHOBbIMM KucinoTamMu. (CrnocoObl TOJy4eHHsS CIOXKHBIX 3(UpOB.
OOparumocTth peakiuu dtepudukanuu. [lpuMeHeHne CIOXKHBIX A(GUPOB B THUIIEBON U
naphOMEpHON MPOMBINIIIEHHOCTH. JKUPBI Kak CIOXKHBIE (PUPHI TIUIEPUHA U BBICIIMX
KapOOHOBBIX KUCJIOT. PacTUTeNbHBIC U JKUBOTHBIC KUPBI, X cOCTaB. DU3MUECKUE CBOMCTBA
KHAPOB. XUMHYECKUE CBOWCTBA JKUPOB: TUIPUPOBAHUE, OKHUCIEHHE. [Waponus wim
OMBUICHHE XHUPOB KAaK CHOCOO MPOMBIIUICHHOTO MOJXYYEHHsI COJEeH BBICHIMX KapOOHOBBIX
kucyioT. [IpuMeHnenune xupoB. Mbula Kak COJM BBICIIUX KapOOHOBBIX KHUCIOT. Motomue
CBOMCTBA MbLIA.

JlaGopaTopHbie omnbIThl. PactBopuMOCTh XKHpOB. Jl0Ka3aTenbCTBO HEMPEAEIBHOTO

XapakTepa KuJaKoro xkupa. OMbeuieHue xxupoB. CpaBHeHue cBoiicTB Mbuia 1 CMC.

YraeBoasl (8 4)



VYrnesoasl. Knaccuduxarus yrieBonoB. @u3ndeckne CBOMCTBA U HAXOXKICHUE YTJICBOJIOB B
npupoze. ['nmoko3a Kak anbaernIoCIupT. XMMHYECKHME CBOKWCTBA TIIIOKO3bI: allMJINPOBAHMUE,
AIKWIMPOBAHUE, CIHPTOBOE M  MOJIOYHOKHUCIOE OpokeHHe. DKCIepUMEHTaIbHbIE
JIOKa3aTeIbCTBA HAJIW4YMS albICTHMAHOW M CHUPTOBBIX rpynn B riawoko3e. [lomydenue
roKo3bl.  DpykTo3a Kak H30Mep IIOKO3bl. Pubo3a u  ne3okcupubosa. Baxueimme
aucaxapuibel (caxaposa, JaKTo3a, MalbTo3a), MX CTpOEHHE U (PU3UYECKHE CBOMCTBA.
['unponus caxapossbl, JIAKTO3bI, MajabTO3bl. Kpaxman u Iemnofio3a Kak OHOJIOrHYecKue
NOJIMMEPhl. XUMHUUYECKHE CBOMCTBA Kpaxmaya (TUIPOJU3, KaYeCTBEHHAsl peaklus ¢ HOoJ0M
Ha KpaxMmal M €€ NpUMEHEHHUe JUisi OOHapy>KeHHUsS Kpaxmalia B NPOJYKTaxX MHUTaHUS).
XVWMUYECKHME CBOMCTBA LIEJUIIONIO3bI: THIPOJN3, O0O0pa3oBaHHME CIOXKHBIX 3(UPOB.
[IpumeHnenne u Ouonoruyeckas pojb YrieBoaoB. OKHCIEHHE YIJIEBOJOB - HCTOYHHK
SHEPrUU KUBBIX OpraHu3MoB. [loHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX Ha MpPUMEPE
aleTaTHOrO BOJIOKHA.

Nnentudukanus opraHudeckux coeauHeHuM. ['eHeTnueckass CBsI3b MEXKIy Kiaccamu
OPTaHUYECKUX COCIUHECHUMU.

demoncrpanun. B3aumopeiicteue rimoko3sl ¢ rugpokcugoM meau(ll) 6e3 narpeBanus u
pu HarpeBaHuu. Peakuus «cepeOpsHOro 3epkajay TJoKo3bl. [uaponu3 caxapossl,
LEJUTI0NI03bI M KpaxMaiia. KoJekius: BOJOKOH.

JlabopaTtopHbie onbIThbl. B3auMmoneicTBue TIIOKO3bI U Caxapo3bl € THAPOKCHUIIOM
menu(ll). B3zaumopeiictBue kpaxmana ¢ iomoM. OOpasibl MPUPOTHBIX M HMCKYCCTBEHHBIX
BOJIOKOH.

A3zoTcoaep:kamue oprannueckue coequnenus (10 u)

Awmunbl. [lepBuuHble, BTOpUUYHBIE, TPETUYHbIE aMHHBI. Kiaccudukaiuss aMMHOB MO TUITY
YIIEBOAOPOAHOIO pajMKala M YHCIy aMUHOTPYNI B MOJIEKYyJe. OIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MPEAECIbHBIX AMUHOB. PU3NYECKHUE CBOMCTBA AaMUHOB. AMUHBI
KaK OpPraHWYeCKHE OCHOBAHUS: PEaKUMU C BOJOM, KHCIOTaMU. Peakius ropeHus. AHWINH
KaK TMpEeJCTaBUTEIb apoMaTHUecKux aMuHOB. CTpoeHue aHwivHa. [IpuyuHbl ociabneHus
OCHOBHBIX CBOWCTB aHWUJIMHA B CPAaBHEHUU C aMUHAMH MPEIEIBHOrO psila. XHUMHYECKHE
CBOWCTBAa aHWJWHA: B3aWUMOJICHCTBHE C KHCJIOTaMH, OpOMHOW BOJOW, OKHCIICHHE.
[TonyyeHre aMUHOB AJIKUJIMPOBAHMEM aMMHAaKa U BOCCTAHOBIEHHUEM HUTPOMPOM3BOHBIX
yraeBogopoaoB. Peakmmst 3unuHa. [Ilpumenenue amuHOB B (hapMarieBTUIECKON
MIPOMBINICHHOCTH. AHWIMH KaK CBhIpbE€ JJISI MPOW3BOACTBA AHWJIMHOBBIX KpacUTENEH.
CuHTE3BI Ha OCHOBE aHWJIHMHA.

AmvuHokucioTel U Oenku. CoctaB W HOMeHkiatypa. CTpoeHHE aMHHOKHCIIOT.
['omonoruvyeckuid psan MpefenbHbIX aMUHOKHUCIOT. M30Mepusi mpeneinbHbIX aMHUHOKHCIOT.
@u3znyueckre CBOMCTBA MNPEAEIbHBIX AMHHOKHCIOT. AMMHOKHUCIOTHI Kak aM@oTepHbIe
opranuueckue coenuHenus. CuHte3 mnentuaoB. IlenTuanas cBsa3b. buonornueckoe
3HAUYEHHE -aMHUHOKHCIOT. OOJacT NMPUMEHEHHUsS] aMHHOKHUCIOT. benku Kak mpupoiHbIe
ouononumepsl. CoctaB U cTpoeHue OenkoB. OCHOBHbIE aMHUHOKUCIOTHI, OOpa3yromiue
Oesiku. XMMHUYECKHE CBOMCTBA OEJIKOB: TMIPOJIU3, JIEHATYypallksl, KaueCTBEHHbIE (LIBETHHIC)
peakiuu Ha Oenku. [IpeBpamienust 6enkoB muu B opraHu3Me. buonorunueckue QpyHKINUN
0enkoB. JlOCTH)KEHHUSI B U3YUYEHUU CTPOSHUS U CUHTE3a OENIKOB.



A3soTcoaepKalue TIeTepOLUKINYECKUe coequHeHus. [Iuppon ¥ mupuauH: 31IEKTPOHHOE
CTPOCHHME, AapOMATUYECKUM XAapaKTep, pPa3JIM4he€ B NPOSBICHUA OCHOBHBIX CBOWCTB.
HyknenHoBble KHCIOTBL: cocTaB W cTpoeHue. Crpoenne HykieotuaoB. Cocrtas
HykiaenHoBbeIX KucioT (JHK, PHK). Ponb HyKJI€MHOBBIX KHCIOT B KU3HEAEATEIbHOCTH
OpraHU3MOB.

BeicokoMouieKyiisipHble  coeauHeHuss.  OCHOBHBIE  TIOHATHS ~ BBICOKOMOJIEKYJISIPHBIX
COCIMHECHMI: MOHOMEp, TIOJMMEp, CTPYKTYpHOE 3BEHO, CTEIECHb IOJMMEpPU3ALH.
Knaccugpukanuss mnonuMepoB. OCHOBHBIE CIOCOOBI TMOJIYYEHHUS] BBICOKOMOJIEKYJISIPHBIX
COCIMHECHHI: pEeakUMM IOJMMEpHU3aluu W MNOoJIMKOHAcHcauu. CTpoeHue U CTPyKTypa
[OJINMEPOB. 3aBUCUMOCTDb CBOWCTB IIOJIMMEPOB OT CTPOCHMS MOJIEKYJI. Te€pMOIUIACTUYHBIE U
TEpMOpEAKTUBHBIE NoJuMepbl. [IpoBomsdmume opranndeckne nonumepsl. KoMmo3uTHbIE
MaTtepuanbl. llepcrneKkTuBBl HCIONB30BaHUSA KOMIO3UTHBIX MaTepuanoB. Kmaccudukanms
BOJIOKOH. CHHTeTHYecKHe BojokHA. [lomuagupHbie 1 moTuaMuaHbIE BOJIOKHA, UX CTPOEHUE,
cBoricTBa. [IpakTnueckoe HCOIB30BaHUE BOJOKOH. CHHTETUYECKUE TUICHKN: W30JIALMS JJIS
MIPOBOJIOB, MEMOpAaHbl /JIs OMNPECHEHHs] BOJbl, 3allUTHBIE IUICHKU [Jisi aBTOMOOWIIEH,
IJIACTHIPH, XUPYPru4eCcKue MTOBSI3KH. Hogssrie TEXHOJIOTUU JTaJIbHEUIIIETO
COBEPLIEHCTBOBAHUS MTOJUMEPHBIX MAaTEPHATIOB.

JdemoncTpanuu. OmbBITEI C METHJIAMUHOM: TOPEHME, ILEJIOYHBIE CBOWCTBA PacTBOpA.

O6pazoBanue coiieil. B3anmoaeicTBre aHMIMHA C COJITHOM KHUCIOTOM M ¢ OPOMHOM BOJOM.
Okpacka TKaHM aHWJIMHOBBIM KpacuTejaeM. Jloka3zaTelbCcTBO HaIWuus (PYHKIIMOHATBHBIX
TPYIIII B pacTBOpax aMUHOKHCIOT. PacTBopeHne u ocaxiacHue OenkoB. JleHaTypanms
oenkoB. Komrekmus «BoaokHay.

JlabopatopHbie onbIThbl. O0Opa3ilbl CHHTETUYECKUX BOJIOKOH. PacTBOpeHue OeIKoB B BOJIE.
Koarynsuus sxkenatuna cnuptoM. llBeTHbie peakuuu OenkoB. OOHapykeHue Oelika B
MOJIOKE.

XMMHUYECKUHN NMPAKTUKYM:

IT.P. Nel «CBoiicTBa OTHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB).

I[L.P. No2 «Pemenue sKkcriepuMEHTAIBHBIX 3adad 1Mo TeMe '"['eHeTudeckas CBSI3b MEXIY
KJIACCaMHU OPTaHUYECKUX COCTUHEHUI.

I1.P. Ne3 «HccnenoBanme CBOMCTB OEIIKOBY.

I1.P. Ne4«Pemrenne 3kCriepuMeHTANIBHBIX 3a/1a4 HA PACIIO3HABAHUE OPTraHUYECKUX BELIECTB).

11 kaacc.
TEOPETUYECKHUE OCHOBBI XUMUHU

CoBpeMeHHbBIE NPeACTABJIEHUS 0 cTpoeHnu atoma (12 )

Crpoenue BemectBa. CoBpeMeHHas MOJIeNIb CTPOEHHUs artoma. JlyanusMm sieKTpoHa.
KBanToBble wumcna. PacnpeneneHue 5SJIEKTPOHOB M0 HSHEPreTHUYECKUM YpPOBHSAM B
COOTBETCTBHUM C IPUHIMIIOM HAMMEHBIIIEH SHEPTUH, MpaBWJIOM XyH/a U npuHiunom llaynu.
OCOOEHHOCTH CTPOCHHS DHEPreTUYECKUX YPOBHEH aTOMOB d-3J€MEHTOB. DJIEKTpOHHAs
KoHpuryparust aroma. Krmaccudukamms XUMHUYECKHUX 3JIEMEHTOB (S-, P-, d-dieMeHTHI).
OcHOBHOE W BO30YXICHHBIC COCTOSIHHSI aTOMOB. BanenTHbie snekTpoHbl. [lepuonnyeckas
cuctema xumuueckux 3yemMeHToB .M. MenneneeBa. @usnueckuit cMmbica [lepuoaudeckoro
3akoHa [[.M1. MenneneeBa. 1IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB DJIEMEHTOB U
UX COECJAMHEHUW IO MepuojaM U rpynnaM. MHpPOBO33PEHYECKOE M HAyYHOE 3HAYEHUE



ITepuonuueckoro 3akona J[.MI. MeunneneeBa. Ilporno3et JI.MI. MenaeneeBa. OTKpbITHE
HOBBIX XUMUYECKHUX JIEMEHTOB.

XumMuueckasi cBsi3b (8 1)

DneKkTpoHHAas MPUPOJIa XUMHUYECKOW CBA3U. DIIEKTPOOTPULIATEIbHOCTh. KOBalIeHTHAs CBA3b,
€e Pa3HOBUAHOCTH U MEXaHHU3MBbI 00pa3oBaHMs (OOMEHHBIA M JTOHOPHO-aKIIETITOPHBIN).
Nonnas cBsa3p. Merammmueckass CBs3b. BopopomHas cBsi3b.  MeEXMOJIEKYISIPHbBIC
B3aMMOJICHCTBUS.

Bemectno (17 1)

Kpucrannnueckue n amop¢Hbie BemecTBa. TUIBI KPUCTALIMYECKUX PELIECTOK (aTOMHAas,
MOJIEKYJIsIpHasi, HMOHHAsA, METAJITN4ecKast). 3aBUCUMOCTh (PM3MYECKUX CBOWCTB BELIECTBA OT
TUNA KpUCTAUIMYEecKoW pemeTkd. [IpuunHbl MHOrooOpasusi BemecTB. CoOBpeMEHHBIE
MIPE/ICTABICHUS] O CTPOCHUM TBEPHABIX, KUAKAX M Tra3000pa3HbIx BemiecTB. Kujkue
KPUCTAJLIBI.

Xumnyeckue peaknun (20 )

XUMUYECKUE peaKuu. ['OMOTeHHBIE M TeTeporeHHble peakiuu. CKOpOCTh pPEaKLHH, €€
3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPHUPOABI PEATUPYIOMIMX BEIIECTB, KOHIIEHTPAIUU
pearupyronmx BellecTB, TemmepaTypsl (mpaBuwio Baunt-I'odda), miomaan peakimoHHON
IMOBEPXHOCTH, HAJIWYMS KATaJIU3aTOpa. DHEPrusl akTUBALUH. AKTUBUPOBAHHBIN KOMILIEKC.
Karanuzaroper u karanu3. Ponp karamu3aTopoB B TOPUPOJE U MPOMBIIUIEHHOM
IIPOU3BOJICTBE.

[Tonsitue 00 sHTANBIMKU U dHTponHH. DHeprus ['nd0ca. 3akon ['ecca u clieICTBUS U3 HETO.
TernoBble 3 (deKkThl XUMUYECKUX peakiuil. TepMmoxumuueckue ypaBHeHHus. OOpaTUMOCTb
peakunii. XuMu4deckoe paBHoBecre. CMENIEHNE XMMUYECKOTO PABHOBECUS TOJ JCUCTBUEM
paznuYHbIX (DAKTOPOB: KOHIIEHTPALMM PEAreHTOB WM MNPOIYKTOB PEaKLUUH, JABICHUS,
TeMnepaTrypbl. Ponb cMenieHns paBHOBECHS B TEXHOJIOTMYECKUX MTPOLIECCAX.

Hucnepcubie cuctembl. Komnonnnsle cucteMbl. McthHHBIE pacTBOpBL. PacTBOpeHme kak
¢busuKo-xumMuueckuii mpouecc. CrnocoObl BbIpaXXEHHUs] KOHLIEHTPAIM PAaCTBOPOB: MaccoBast
JIOJIsI PACTBOPEHHOTO BELIECTBA, MOJISIPHAS U MOJIUIbHAs KOHUEHTpauuu. TUTp pacTBopa U
TUTPOBAHHUE.

Peakumu B pacTBOpax dIEKTpOJIUTOB. KadecTBEHHBIE peakUMW Ha HOHBI B PacTBOpE.
KucnotHo-ocHOBHBIE  B3auMOJACHCTBUST B pacTBopax. AwmdotepHocts.  MonHOe
npousBeAeHue BoAbl. Bomopoaueiii nokazarens (pH) pactBopa. ['maponus coneil. 3HaueHue
THIpOJM3a B OHMOJOTMYECKMX OOMEHHBIX mpoleccax. I[IpuMmeHeHue ruaposnza B
IIPOMBILIJICHHOCTH.

OKHUCAUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUHA B IPUPOJIE, MPOU3BOJICTBEHHBIX MpOLEccax U
KUZHEAEATEIBHOCTH OpraHu3MoB. OKHUCIUTEIBbHO-BOCCTAHOBUTENBHBIN MOTEHIHA CPEJBI.
Huarpamma Ilyp63. [loBenenue BemiecTB B cpenax ¢ pa3HbIM 3HadyeHueM pH. Metonbl
AJIEKTPOHHOTO U DJICKTPOHHO-UOHHOTO OanaHca. ['alibBaHWYeCKUN 3JIeMEHT. XUMHUYECKUe
WCTOYHUKH ToKa. CTaHIapTHBIA BOAOPOAHBIN 3EKTpoA. CTaHIApTHBIM SICKTPOIAHBIN
MMOTEHUHAI CHUCTEMBI. PsAn craHAapTHBIX DJIEKTPOAHBIX NOTEHIMaNoB. Hampasienue
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIMI. DJIEKTPOJIM3 PACTBOPOB M PACILJIABOB COJIEH.
IIpakTHYeCKOE MPUMEHEHNE DJIEKTPOIM3A I TOJIYYEHUS IIEJIOYHBIX, IETOYHO3EMEIBHBIX
METaJJIOB U amtoMuHUA. Koppo3usi MeTaioB: BHIbI KOPPO3UH, CIIOCOOBI 3alIUThl METANIOB
OT KOPpPO3HH.



Pemenue 3aga4 Ha pacuer TenjoBoro 3¢ dgekra peakuum (2 4)

Pemrenne 3a1a4 Ha pacyeT 00beMHBIX OTHOIIIEHHH ra30B MPH XUMHUYECKHX peaknusx (2
1)

Heopranuyeckasi xummus (22 4)

O6mas xapakrepuctuka s1eMeHTOB [A - [llIA-rpynm. Okcuzabl U NEPOKCUABI HATPUS U
kanus. Pacno3HaBanue kKaTHOHOB HaTpus U Kanus. Cojiv HaTpusl, KaJlusl, Kajablusl U MarHus,
UX 3HAYCHUE B MPUPOJIC U KU3HU yesioBeka. JKecTKOCTh BOJIbI M CIIOCOOBI €€ YCTPaHEHHUS.
KomruiekcHble COeTMHEHHS ATFOMUHUS. AJTFOMOCUIIMKATHI.

Meramisl IB - VIIB-rpynn (Menp, HuHK, XpoM, Maprasen;). OCOOEHHOCTH CTPOEHHUS aTOMOB.
O6mue ¢usnyeckue u xumuueckue cpoiictBa. [lomyuenue u npumenenue. OKCUAbl U
TUAPOKCUJIBI 3TUX METAIJIOB, 3aBUCUMOCTh MX CBOMCTB OT CTENEHU OKHUCIICHHS 3JIEMEHTA.
Baxneiimme conu. OKUCIUTENbHBIE CBOMCTBA COJIEH XpOMa M Maprasiia B BBICIIEH CTENEHU
OKHCIIeHHs. KOMITJIEKCHBIE COETMHEHUS XPOMA.

OO6mas xapakrepuctuka snemMeHToB [VA-rpynmbel. CBOMCTBa, MOJyYE€HUE W NPUMEHEHHE
yriig. CuHTE3-ra3 Kak OCHOBAa COBPEMEHHOM IMPOMBIIUIEHHOCTH. AKTUBHUPOBAHHBIM YTOJb
Kak ancopOeHT. HanocTpykTypbl. MuUpoBble JOCTHXKEHUS B 00JACTH  CO3JaHUS
HAaHOMATEPHAJIOB. OJJEKTPOHHOE CTPOCHHE MOJIEKYJbl yrapHoro rasa. Ilomydenue wu
NpUMEHEHHE yrapHoro rasa. buonoruueckoe neiictBue yrapHoro rasza. KapOuasl kanbius,
amoMuHMs U xene3a. KapOboHatel u ruapokapboHaTsel. KpyroBopor yriepona B XKMBOW U
HexxuBor npupoze. KauecTBeHHas peakiusi Ha KapOOHAT-UOH. PUNYECKUE U XUMHUYECKHE
cBoiicTBa kpemHus. Cuianbl v cunuuuabl. Okenn kpemuust (IV). KpemHueBble KUCIOTH U
ux coiu. CUIMKaTHbIE MUHEPAJIBI - OCHOBA 3€MHOM KOPBI.

O6mas xapakrepuctuka snemMeHToB VA-rpynmbl. Hutpunel. KauecTBenHas peaxiys Ha MOH
aMMOHUS. A30THasi KUCJIOTa KakK OKHCIUTenb. HuTparel, UX (u3HUEeCKMEe U XHUMHUYECKUE
cBOMcTBa, mnpumeHeHue. CBolcTBa, MoiaydyeHue U mnpumeHeHue Qocdopa. DocduH.
docdopubie 1 noarupochopHbie KUCT0Thl. bronoruueckas poib ¢hocharos.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbsl. OcoOble CBONCTBA KOHIIEHTPUPOBAHHOMN
cepHoi KucioThl. KauecTBeHHbIE peakliuy Ha CylIbPua-, CyIbPuT-, U CyIb(paT-uOHBHI.
O6mas xapakrtepuctuka sneMeHToB VIIA-rpynmbel. OcoOeHHocTH XuMuu — (Topa.
["asloreHOBOOPOABI M WX TOJy4YEHHE. [aloreHoBONOPOAHBIE KHUCIOTBI M HMX COJIM.
KauecTBeHHBIE peaklMM Ha TaJlOreHHUI-MOHBL. Kucnopojcoaepxamme COEIUHEHHs XJIOpa.
[IprimeHeHne rajJoreHOB U UX BAXXHEUIINX COCAUHECHUH.

bnaropoansie ra3el. [IpuMenenre 6;1aropoHbIX Ta30B.

3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB MPOCTBIX BEIIECTB, BOJAOPOJIHBIX COEIUHEHUH,
BBICIIMX OKCHJIOB ¥ THJIPOKCHUIOB.

WNnentuduxaiys HEOPraHu4ecKuX BEUIECTB U HOHOB.

Pemenune 3agauy Ha pacuer Macchl (00Obema, KOJMYECTBA BEIECTBA) MPOIYKTOB PEAKIIUH,
€CJIM OJTHO M3 BEIIECTB JIaHO B U30BITKE (MMEET MpuMecH) (2 1)

Pemienue 3a1a4 Ha pacyeT MacCOBOW WJIM OOBEMHOMW JIOJIM BBIXOJAA MPOAYKTA PEAKIUU OT
TEOPETUYECKU BO3MOKHOTO (4 1)

Pemenune 3aga4 Ha pacyeThl Macchl (00ObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH,
€CJIM OJJHO W3 BEUIECTB JaHO B BHUAE pacTBOpa C ONPEACICHHOW MAacCOBOM HOJIEH
pacTBOpPEHHOro BenlecTBa (3 4)

Xumusi v xxku3Hb (10 4)



Hayunple merompl mo3HaHus B xuMmuu. Vctounukm xummdeckoir umHpopmarnmu. Ilowmck
uH(OpMAIUU TI0 HA3BaHUSAM, HUIECHTU(UKATOPAM, CTPYKTYpPHBIM (opmyiaM. XUMHUESCKUI
AHAJIN3, CUHTE3, MOJICIIMPOBAHNE XUMUYECKUX MPOLECCOB U SIBJICHUN KaK METOJbl HAYYHOIO
IMO3HaHUsA. MaremMaTu4eckoe MOJEINPOBAHUE NPOCTPAHCTBEHHOIO CTPOCHHSI MOJIEKYJ
opranudeckux BemecTB. CoBpeMeHHble (DU3UKO-XUMUYECKUE METObl YCTAaHOBJICHUS
COCTaBa U CTPYKTYPHI BEUIECTB.

Xumusi ¥ 370poBbe. JlekapcTBa, epMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJBbI.
[IpoOnembl, cBsI3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX MIpernapaTtoB. BpeaHbie MPUBBIYKY U
(bakTophl, pazpyliaolue 370pOBbe (KypeHue, YNOTpeOJieHHuEe alIkoroiig, HapKOMaHUs).
Panmonansuoe nuranue. [luimesbie 7o6aBku. OCHOBBI MUIIEBON XUMHUH.

Xumus B meauimue. Pazpabortka nekapcTB. XUMUUYECKUE CEHCOPBI.

XuMHsT B TIOBCEAHEBHOM JKM3HU. MOmmMEe W YUCTAIIME CpeAcTBa. PeneiuieHTsl,
nHCceKTULIUAb. CpesIcTBa JTUYHOM TMTHMEHbl U KocMeTuku. [IpaBuna 6e3omacHoi pabOTHI C
€JKUMU, TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMHU, CPEJCTBAMHU OBITOBOM XUMHUH.

XuMHUA U CEIbCKOE XO35UCTBO. MuHepalibHble M oOpraHuyeckue ynoopenus. Cpenctsa
3aIIMUTHI PACTCHUM.

Xumusg B TpoMmbilUieHHOCTH. OOIue MNpencTaBieHUs O MPOMBIIUICHHBIX CIOCO0ax
MOJIyYeHUS] XUMHUYECKUX BEIIECTB (Ha MpUMeEpe MPOU3BOICTBA aMMHAaKa, CEPHONU KHUCIIOTHI).
[IpombiuienHass opranuudeckass Xumus. CpIpbe I OPraHUYECKOW MNPOMBIIUIEHHOCTH.
[IpobGnema 0TX070B ¥ TOOOYHBIX MPOAYKTOB. Hanbosee KpynmHOTOHHAKHBIE MTPOU3BOCTBA
OpraHhyecKkux coenuHeHud. YepHad u uBeTHass MeTauryprus. CTEKIIO M CHIIMKATHas
[IPOMBILIIJICHHOCTb.

Xumus U 3HepreTuka. [Ipupoaneie UCTOYHUKM yriieBOAOpO0B. [IpupoaHbIi U MOMYTHBIN
HeTsSIHON Ta3pl, UX cocTaB W wucnoib3oBaHue. CocraB HepTM U ee mnepepadoOTKa.
Hedrenpoaykrsl. OxranoBoe uucio OeH3uHa. OxpaHa OKpy»Kawolled cpeapl Mpu
HedTenepepabOTKe M TPAHCHOPTUPOBKE HEPTENPOTYKTOB. AJIBTEPHATUBHBIE HCTOYHUKU
SHEPTHUH.

Xumusi B crpoutenbctBe. llement. beron. Ilogbop onTUManmbHBIX CTPOUTEIBHBIX
MAaTEPUATIOB B MPAKTUYECKOMN AEATEILHOCTH YEIIOBEKA.

XUMHSA U 3KOJIOTHUSL. XMMHUUYECKOE 3arpsi3HCHUE OKPYXKAKOIIEH CPEeAbl U €r0 MOCIEICTBHUS.
Oxpana ruapocdepsl, mouBbl, aTMOChEps, (IOPHI U PayHbl OT XUMUYECKOTO 3arpsi3HEHHUS.

IIpakTnueckune padoThbI:

1. ITpaktuueckas padora Nel «Ilomyduenue, coOupaHue u pacrio3HaBaHUE Ta30B»

2. llpakTtruaeckas padbota Ne2 Pemenue skcriepuMeHTaIbHBIX 3a/1a4 1o TeMe "MeTamtsr".
3. Ilpaktmueckass pabora Ne3 Pemenne -dKCIEpUMEHTANBHBIX 3aJlad IO TeMeE
"TI'eHeTHUECKas CBA3b MEXKIY KJIACCAMHU HEOPraHWYECKUX COCTMHEHUN'" .

4. Tlpaktuueckas pabota Ned «KauecTBeHHbIE peaKIIMU Ha HEOPTaHMYECKUE BEIIECTBA
Y UOHBD.



3. TemaTnueckuii MJIaH

No Ha3zBanue paznena, Temsl. KomnuectBo Knacc | KommuecTBo
n/m 9acoB. 9acoB 10
roJIaMm.
1. BBeneunue 1
2. | TeopeTnyeckre OCHOBBI OPraHUYECKON 10 10 102
XUMHH
3. [IpenenpHbIe YTIEeBOI0PO/IbI 12
4, | Pemenue 3a1a4 Ha BBIBOJ (hOPMYJT 5
5 HenpenenbHpie yriieBoa0poabl 19
6 | ApomaTudeckue yriaeBog0PO bl 8
7 | [IpupomHbIE HICTOYHUKH YTIIEBOJOPOIOB 4
8 CrnupTsl ¥ PEHOITBI 10
9 | Anpreruabl ¥ KapOOHOBBIE KHCIOTHI 10
10 | CnoxHbie 3(UPBI U KUPBHI 5
11 | Yraesomgsl 8
12 | AzoTcoaep:kaiiue OpraHnIecKue 10
COCTMHCHHUS
TEOPETHYECKHWE OCHOBbBI XUMHNHN
13 | CoBpeMeHHbIE TIPEICTABICHUS O 12 11 102
CTPOEHUHU aToMa
14 | Xumuueckast CBS3b 8
15 | BemectBo 17
16 | Xumuueckue peakiuu 20
17 | Pemenue 3a1a4 Ha pacyeT TEIIOBOTO 2
addekTa peakun
18 | Pemenue 3amad Ha pacueT 0O0bEMHBIX 2
OTHOIIECHUH T'a30B MPU XUMUYECKUX
peaKIusIX
19 | Heopranuueckasi Xumus 22
20 | Pemenue 3amau 9
21 | Xumus v )KU3Hb 10
UTOI'O 204 4gaca




