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XacanoB XatuMm I'niieMxaHoBHUY,



IInanupyeMble JTHYHOCTHBIE Pe3YJIbTATHI OCBOEHHS YUeOHOr0 npeaMeTa « XUMHUS» HA YPOBHe
cpeHero o01ero o0pa3oBaHusi OTPAKAIOT:

1) poccuiickyro TpakIaHCKYIO HJICHTHYHOCTb, MATPUOTH3M, YBaXKEHHUE K CBOEMY Hapoay, UYyBCTBa
OTBETCTBEHHOCTH mepea PoauHoi, ropaocTu 3a cBOil kpaii, cBoio PoauHy, mpomuioe u Hacrosiiee
MHOTOHAIIMOHAIBHOTO Haponaa Poccuu, yBaxeHHe roCylapCTBEHHBIX CUMBOJIOB (rep0, iar, ruMmH); 2)
IPaX/IaHCKYIO MO3UIINIO KaK aKTUBHOTO M OTBETCTBEHHOT'O WJeHa POCCHIICKOTo 00IIecTBa, OCO3HAIOIIETO
CBOM KOHCTUTYIIMOHHBIE MpaBa U OO0S3aHHOCTH, YBA)KAIOIIETrO0 3aKOH W IPaBOMOPSIOK, 00Jadaroliero
YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO MPHHHUMAIOIIErO TPAIUIMOHHBIC HAIMOHAJIbHBIC U
oO1nieyenoBeyecKrue T'yMaHUCTHYECKHUE U IEMOKpAaTHUECKHUEe [IEHHOCTH;

3) roTOBHOCTH K CityskeHHI0 OTE€UeCTBY, €ro 3alluTe;

4) chopMHPOBAHHOCTH MHUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
OOIIECTBEHHON TPAKTUKH, OCHOBAHHOTO Ha JWajore KyJabTyp, a Takke pa3IuyHbIX (Hopm
OOIIECTBEHHOT'O CO3HAHMSI, OCO3HAHHUE CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDPE;

5) C(bOpMI/IpOBaHHOCTB OCHOB CaMOpPa3BUTUA U CAMOBOCIIMTAHUA B COOTBCTCTBHUU C 06H_I€‘leJ'IOB€‘I€CKI/IMI/I
OCHHOCTAMU U HACATIaMHU I'PAKIAHCKOI'O O6H.I€CTB8.; FOTOBHOCTb M CIIOCOOHOCTH K C&MOCTOHTGHBHOﬁ,
TBOp‘lGCKOfI U OTBETCTBEHHOM JACATCIIbHOCTH,

6) TOJICPAHTHOC CO3HAHHC U IMOBCACHUC B IOJUKYJIBTYPHOM MHUPC, TOTOBHOCTb U CIIOCOOHOCTH BECTHU
auainor ¢ AOPyruMy JIFOAbMH, AOOCTHUIraTb B HEM B3aMMOIIOHMMaHHA, HAXOAUTb O6HII/IG e u
COTPyAHUYATb OJId HUX HOOCTHIKCHUA, CIIOCOOHOCTE MMPOTUBOCTOATE HMACOJIOTHH OJSKCTPEMHU3MA,
HaluoHa/Iu3Ma, KCGHO(l)O6I/II/I, AUCKpUMHHAIOWK 110 COUOHUAJIBHBIM, PCIWTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM IMPU3HAKaM U APYTI'YM HCTATHUBHBIM COLIUAJIbHBIM SIBJICHUSAM,

7) HaBBIKK  COTPYJAHHMYECTBA CO CBEPCTHUKAMH, JEThbMH MIIQJIICTO BO3pacTa, B3POCIBIMA B
o0Opa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HON, YUeOHO-UCCIe10BaTEIbCKON, MPOEKTHON U APYTUX BHUIAX
NeSITeTbHOCTH;

8) HpaBCTBEHHOE CO3HAHWE M TIOBEJCHHE HAa OCHOBE YCBOCHHs OOIIEYETOBCUSCKHX IIEHHOCTEH; 9)
TOTOBHOCTh M CHOCOOHOCTH K O0pa30BaHHIO, B TOM YHCJIE CaMO00pa30BaHUIO, HAa MPOTSHKEHUU BCEH
KM3HHM, CO3HATEJIbHOE OTHOIICHHWE K HEMPEpPHIBHOMY O00pa30BaHWI0 KaK YCIOBHIO YCIICITHON
po¢eCCUOHAIBHON U 00IIIECTBEHHON JIEATEIbHOCTH;

10)  ocreTHuYecKOe OTHOIIEHHWE K MHpPY, BKIOYas OSCTCTUKY ObITa, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) nOpuHATHE W pealu3alyio EHHOCTEH 370pOBOTO M 0OE30MacHOro odpasa KH3HH, MOTPEOHOCTH B
(1)I/I3I/I‘-I€CKOM CaMOCOBCPUICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO-OSI[OpOBHTGJ'IBHOfI JACATCIIbHOCTBIO,
HENpPUITHE BPEIHBIX IPUBBIYEK: KYPEHHUS, YIIOTPEOIEHHS aJIKOT 0I5, HAPKOTHKOB;

12)  OepexHOE, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIICHHE K (PM3MYECKOMY U TCHXOJIOTHYECKOMY
3/I0pOBbIO, KaK COOCTBEHHOMY, TaK M JApPYruX JIOJed, YMEHHE OKa3blBaTh IEpPBYIO MMOMOIIb; 13)
OCO3HaHHBIN BBIOOp Oymymied mpodeccud M BO3MOXKHOCTEH peau3aiiil COOCTBEHHBIX JKW3HEHHBIX
IUTAHOB; OTHOILIEHHE K MPO(ECCHOHATEHON IeATEIbHOCTH KaK BO3MOXXHOCTH y4acTusl B PELICHUH JINYHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAMOHAIBHBIX MPOOIeM;

14)  chopmMHPOBaHHOCTH JKOJIOTHYECKOTO MBIIUICHHSI, MOHUMAaHHUS BITUSTHUS
COLIMATIbHOPKOHOMHYECKUX MPOIECCOB Ha COCTOSIHHE MPUPOIHON U COIMAIBLHOM Cpeibl; MPHoOpeTeHne
OTIBITa YKOJIOTO-HATIPABIEHHOU NIESTEIbHOCTH;
15)  OTBETCTBEHHOE OTHOIICHHUE K CO3JJaHHI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEH
CEMEWHOM KU3HH.
HnaanyeMble METaANpEeAMETHDBIC PE3YJIbTAThl 0CBOCHUSN y‘lGﬁHOFO nmpeamera «XHUMHUA» HA

YPOBHeE CpelHero o01ero 00pa3oBaHus:
1) YMCHHUC CaMOCTOATCIBHO OIPCACIATh HCIU ACATCIBHOCTU U COCTABJIATH IIJIAHBI ACATCIBHOCTU,

CaMOCTOATCIIBHO OCYIHICCTBIIATh, KOHTPOJUPOBATL U KOPPCKTUPOBATH ACATCIbHOCTDL,; UCIIOJIb30BAThH BCC



BO3MOXKHBIE PECYPCHI JJIsi TOCTH)KEHUS MOCTaBJICHHBIX LIeJel W peanu3aliy IJIaHOB AESTEIbHOCTH;
BbIOHpATh YCHEIIHbIE CTPATETUN B PA3IMYHBIX CUTYAIHIX;

2) yMEHHE TPOIYKTHBHO OOLIAThCS M B3aMMOJICHCTBOBAaTh B IPOLIECCE COBMECTHOH JIESTEIHHOCTH,
YUUTBIBATh MO3UIUH JPYTUX YYACTHUKOB JAEATEIBbHOCTH, 3()(HEKTUBHO pa3periaTs KOH(PIUKTHI;

3) BJIaJCHHUEC HaBbIKaMU HOSH&B&TGHBHOﬁ, y‘le6HO-I/ICCJ'ICI[OBaTeJ'II)CKOI7I n HpOCKTHOﬁ JCATCIIBHOCTH,
HaBbIKaMU pa3pCUICHUA HpO6J’ICM; CIIOCOOHOCTh X TOTOBHOCTBH K CaMOCTOATCIIBHOMY IIOUCKY MCTOI0B
pPEIICHUA NPAaKTUYCCKUX 3ada4, IPUMCHCHHIO Pa3JIMYHbIX METOJO0OB ITIO3HAHUA,

4) TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHON WH(OPMAIIMOHHO-II03HABATEIBHON EATEIILHOCTH,
BJIaJICHHE HABBIKAMU MOJyYeHHs] HEOOXOIuMON HH(OpManuu U3 CIOBapei pa3HBIX TUIIOB, YMEHUE
OPUEHTHPOBATHCSI B  PA3JIMYHBIX HMCTOYHUKAX HWHGPOpMAIMM, KPUTHYECKH OLEHUBATh U
UHTEPIPETHPOBATH HHPOPMAITUIO, ITOIY4AEMYIO U3 Pa3IUYHBIX HCTOYHHKOB;

5) yMeHHe UCI0JIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TexHoorui (aaiee - MKT)
B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3aLMOHHBIX 33]1a4 C COOTI0ICHUEM TpeOOBaHUN
OPrOHOMHUKH, TEXHUKH 0E30MaCHOCTH, THTHEHBI, pecypcocOepeKeHrs, TPAaBOBBIX M 3TUYECKUX HOPM,
HOpM UH(GOPMAITMOHHOM 0€30MaCHOCTH;

6) ymMeHue onpenensaTh Ha3HAuYCHNUE U QYHKIIUH PA3THYHBIX COI[MATBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSATEIBHO OLICHUBATh M IIPHHUMATD PEILICHUS, OMPEICIIAIONINE CTPATEIHIO TIOBEICHHS, C
Y4E€TOM I'PAKJAHCKUX U HPAaBCTBEHHBIX LIEHHOCTEM;

8) BJIAACHUC A3BIKOBBIMU CPCACTBAMU - YMCHUC SCHO, JIOTUYHO U TOYHO HU3JIaraTb CBOXO TOYKY 3PCHUI,
HCII0JIB30BATh AACKBATHBIC A3BIKOBBLIC CPCACTBA,

9) BlaJicHHE HaBBbIKAMH I103HABaTEIbHOM peq)J'ICKCI/II/I KaK OCO3HaHHd COBCPHIACMBIX JEUCTBUH H
MBICJIMTCJIIBHBIX ITPOUECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, T'paHHUIl CBOCT'O 3HAHUA U HE3HAHU, HOBBIX
MMO3HAaBAaTCJIbHBIX 3aa4 U CPEACTB UX JOCTUKCHUA.

IInanupyemMsble npeiMeTHbIE Pe3y/JbTAThl 0CBOEHHUSI y4eOHOr0 mpeaMeTa « XMMHs» Ha YPOBHe
cpeaHero ooumero oopasoanus: "Xumus" (yriyOiaeHHbIH ypOBEHb) - TpeOOBaHUS K NMPEIMETHBIM
pe3yabTaTaM OCBOEHUS YIIIyOJIEHHOT0 Kypca XUMHUH JTOJDKHBI BKIIIOUATh TPEOOBAHUS K pe3ysibTaTaM
OCBOEHHUA 6a30BOT0 Kypca U JIOMOJTHUTENIBHO OTPaXKaTh:

1) c(hOpMUPOBAHHOCTH CHCTEMBI 3HAHHH 00 OOIINX XMMHUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX;
2) c(hOpMHUPOBAHHOCTh YMEHUH HCCIIEA0BATh CBOICTBA HEOPTaHUYECKUX U OPTraHUYECKUX BEILECTB,

OOBSICHSTH 3aKOHOMEPHOCTH MIPOTEKAHUS XUMUUYECKUX PEAKIIUH, MPOTHO3UPOBATH BOZMOXKHOCTh HX
OCYIIIECTBIICHUS,

3) BJIQJICHUE YMEHUSMU BBIJBUTaTh THIIOTE3bI HA OCHOBE 3HAHUI O COCTaBE, CTPOCHMU BEIIECTBA U
OCHOBHBIX XUMHYECKUX 3aKOHAX, MPOBEPSTH UX SKCIIEPUMEHTAIILHO, (POPMYITUPYS 1Ie]Ib UCCIIETOBAHMUS;

4) BJIQJICHUE METOJIaMU CaMOCTOSITEIbHOTO TUIAHUPOBAHUS U MPOBEACHUS XUMHUUYECKUX
HKCHEPUMEHTOB C COOJIO/IEHUEM MTPaBUI 0€301MacHON pabOTHI € BEIECTBAMU U Ta0OpaTOPHBIM
o0opynoBaHueM; chOPMUPOBAHHOCTh YMEHHI OMUCAHMS, aHAIN3a U OLEHKU JOCTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTaTa;



5) c(OpPMHPOBAHHOCTh YMEHU TPOrHO3UPOBATH, AHATTM3UPOBATH U OLIEHUBATD C MTO3UIHHA
HKOJIOTUYECKOM 0€30MacHOCTH MOCIEACTBUS OBITOBOW U MPOU3BOACTBEHHON JEATEIbHOCTH YEJI0BEKa,
CBSI3aHHOM C MepepabOTKOM BEIIECTB.

BbinycKHUK Ha 02a30BOM YPOBHE HAYYHUTCS:

—  packpbIBaTh Ha MPUMEPAX POJb XUMUU B (OPMUPOBAHUU COBPEMEHHOM HAYYHON KapTHHBI
MHUpa U B IPAKTUUECKON ACSITEIbHOCTH YEJIOBEKa;

—  JIEMOHCTPHUPOBATh HA MPUMEPAX B3aUMOCBSI3b MEXKIY XUMHUEH U IPYTUMH €CTECTBEHHBIMU
HayKaMu;
—  packpbIBaTh Ha MpUMeEpax MOJIOKEHUs TEOpUur Xxumudeckoro crpoenusi A.M. bytieposa;

— moHuMaTh ¢uznueckuit cMbicn [lepuoanueckoro 3akona /[.M. MenneneeBa u Ha €ro OCHOBE
OOBSCHSITh 3aBUCHUMOCTb CBOMCTB XMMHYECKHX JJIEMEHTOB M OOpa30BaHHBIX MMH BEIIECTB OT
AJICKTPOHHOT'O CTPOEHUS aTOMOB;

—  OOBSICHATH IMIPHUYNHBI MHOFOO6pa3I/I${ BCIICCTB Ha OCHOBC O6H_II/IX Hpe,I[CTaBJ'IeHI/Iﬁ 00 ux
COCTaBC U CTPOCHHH

— IIPUMCHATH IIpaBHJIa CHCTEMaTH4YECKOM MGX(HYHapOﬂHOﬁ HOMCHKIJIAaTYpbl KaK CPCEACTBa
Pa3JIUUCHHUA U I/I,Z[eHTI/I(bI/IKaI_[I/II/I BCIIECTB 110 UX COCTaBY U CTPOCHUIO;

— COCTaBJIATb MOJICKYJIIDHBIC W CTPYKTYPHBIC q)OpMy.HBI OpraHU4YCCKHUX BCHICCTB Kak
HOcCHUTeNeH I/IH(I)OpMaI_II/II/I O CTpOCHHH BCIICCTBA, €TI0 CBOMCTBax M INPpUHAJICKHOCTH K
OIIPECACIICHHOMY KJIACCY COCﬂHHCHHﬁ;

—  XapaKTCpU3OoBaATb OPraHUYCCKHUEC BCUICCTBA 110 COCTaBYy, CTPOCHHUKO U CBOﬁCTBaM,
YCTaHaBJIMBATb NPUIUHHO-CJICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPUCTUKAMHU BCIICCTBA,

— TPHUBOAWTH TPUMEPH XUMHUYECKHX PEAKIHH, PACKPHIBAIOIIMX XapaKTEpPHBIE CBOMCTBA
TUIIUYHBIX TIPEJICTABUTENCH KJIACCOB OPTaHUYECKHUX BEHIECTB C IENBI0 MX HISCHTH(UKAIUU U
00BsICHEHUS 00JIACTH IPUMEHEHUS;

—  TIPOTHO3UPOBATh BO3MOXHOCTh IIPOTEKaHUS XUMHYECKHUX PEAKLIUN HAa OCHOBE 3HAHMM O
TUTAX XUMUYECKON CBSA3M B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

— HCIIOJIB30BaThb 3HAHUA O COCTaBC€, CTPOCHHUH W XUMHYCCKUX CBOMCTBaX BCIICCTB JId
0e301acHOTO IMPUMCHCHUS B HpaKTquCKOﬁ JCATCIBHOCTH,

— TNPUBOAWUTH IPUMEPHI MPAKTUUYECKOTO HCIIOIBb30BAHMS MPOIYKTOB NEpepaboTKu HEPTH U
IMPpHUPOAHOTr'O Ira3da, BBICOKOMOJICKYJIAPHBIX COG)II/IHGHI/Iﬁ (HOJ'II/IC)TI/IJ'IGHa, CHUHTCTUYCCKOI'0 Kay4dyka,
alleTaTHOTO BOJIOKHA);

— MMPOBOAWTEL OIIBITBI IO PACIIO3HABAHWIO OPTraHUYCCKUX BCHICCTB: TIIMICPUHA, YKCYCHOﬁ
KHCJIOTBI, HCMIPCACIIbHBIX )KUPOB, I'IFOKO3bI, Kpaxmaja, OEJIKOB — B COCTaBE MUIICBBIX TPOAYKTOB U
KOCMETHYCCKUX CPECACTB,

- BJIAZACTE IpaBUJIaMU U IMPpUEMaMU Oe3omacHoOil pa6OTBI C XUMHYECKHUMHN BEUIECTBAMU U
71ab0paTOPHBIM 000PYI0BAaHUEM;

—  YCTaHaBJIMBAaTh 3aBUCHMOCTb CKOPOCTH XMMHMYECKOW PEaKIUU U CMEUIEHUS XUMHUYECKOTO
paBHOBECHSI OT PA3IMYHBIX (AKTOPOB C LEIbIO OMPEENICHUS ONTUMAJIbHBIX YCIIOBUIM MPOTEKAHUS
XUMHUYECKHX IIPOLIECCOB;

—  IIPUBOAMTH NPUMEPHI TUAPOIN3A COJIEU B IIOBCEAHEBHOM JKU3HU YEIIOBEKA;

— IPUBOAWUTHL IIPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PpEaKLUHd B  IPUPOZE,
IIPOU3BOJCTBEHHBIX IIPOLIECCAX U KUZHEAEATEIBHOCTU OPraHU3MOB;

—  TPUBOAUTH IPUMEPHI XMMUYECKUX PEAKLINH, PACKPBIBAIOIINX O0IINE XUMUYECKHE CBOICTBA
IIPOCTBIX BELIECTB — METAJIJIOB U HEMETAJLIOB;

— TpPOBOJIUTH pacueThl Ha HAXOXACHUE MOJCKYISIpHOW (OpMyJBl yriIeBOAOpOAa IO
IIPOAYKTaM CTOpPaHus U IO €ro OTHOCUTEIBHOW IUIOTHOCTM M MAaCCOBBIM JOJISIM DJIEMEHTOB,
BXOJAIIMX B €0 COCTaB;



— BJAACTh MpaBWIAMH O€30MMACHOTO OOpAaIleHUS C EIKUMH, TOPIOYMMH M TOKCHYHBIMHU
BEILIECTBAMH, CPEACTBAMU OBITOBOM XUMUMU;

—  OCYLIECTBJISITH MMOMCK XHWMHUYEeCKOW HHGOpMaluu MO Ha3BaHUAM, HAECHTU(UKATOpAM,
CTPYKTYpPHBIM (popMysiaM BEILIECTB;

—  KPUTHUYECKH OLIEHHWBATh U MHTEPIPETUPOBATH XUMUUYECKYIO HH(POPMAIUIO, COICPKAIILYIOCS
B COOONICHMSIX CPEACTB MaccoBoil mHopMmainuu, pecypcax HMHTepHera, Hay4HO-MOMYJISPHBIX
CTaThsIX C TOUKH 3PEHUS €CTECTBEHHO-HAYUYHOI KOPPEKTHOCTU B LIENSAX BBISABICHUS OIIMOOYHBIX
CyXAeHUI U GopMUPOBaHUS COOCTBEHHOM MO3UIINH;

—  IPCACTABJIATH IIYTU PCHICHUSA r100aIbHBIX HpO6HCM, CTOAINUX IIEPEI YCITIOBECYECTBOM:
OKOJOI'MYCCKUX, SHEPTCTUUCCKUX, CBIPBEBBIX, U POJIb XUMHHU B PEHICHUN 3TUX HpO6J’ICM.

BoinyckHuK Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTh HAYUHThCS:

— uunocmpupoeantvb Ha npumepax CmaHo6JIeHUE U 36011I0YUIO 0p2aHMll€CKOZ/7 XUMUU KAK HAYKU
HA pA3JIUYHBIX UCMOPpUYEeCKUX omanax ee paseumus,

— ucnojib3o6anisv Memoobl HAy4YHo2co NO3HAHUA npu 8blNOJIHEeHUU npoekmoes u
y'i€6H0uCCﬂ€006LZm€JZbCKMX 3a0ay4 no U3y4eruro CGOZZCH’!G, cnocobos NnoJly4eHus u pacno3naeaHusl
OopcaHUu4YeCcKux eewecme,

—  00vACHAMb NPUPOOY U CNOCOOBI 0OPA30BAHUSL XUMUYECKOU C8A3U: KOBALEHMHOU (NONAPHOL,
HENONAPHOU), UOHHOU, MEMALIUYecKol, B000POOHOU — C Yedbl0 ONpeoeNeHUs XUMUYECKOU
AKMUBHOCMU BeUyeCma,

— ycmaHaeauseanib 2eHenuvecKyr Ce:3b Meofcdy Kilaccamu opeaHuvyecKux eeujecme onst
0bocHo8aHUS npunuunuaﬂbHoﬁ 6O3MOICHOCMU NOTYYUEeHUS OP2AHUYECKUX coeOuHeHUll 3a0aAHHO20
cocmasa u Cmpoerus,

—  YCMaHasnueamyv 83auMOCes3U MerHcoy haxmamu u meopuell, NPUYUHOU U Cle0Cmseuem npu
amanuze npooIeMHbIX CUmMyayull U 000CHOBAHUU NPUHUMAECMBIX PeUeHUll HA OCHO8e XUMUYEeCKUX
3HAHUUL.

BbInycKHUK Ha yri1y0JIeHHOM YPOBHE HAYYMTCS

—  pacKpbIBaTh Ha MpUMepax pojib XUMHUHU B (OPMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHUHBI
MUpa U B IPAKTUYECKOM JEATEIBHOCTH YEJIOBEKAa, B3aUMOCBS3b MEXKIY XUMHEH U APYyrUMHU
€CTECTBEHHBIMH HayKaMU;

—  HWIUIIOCTPUPOBATH HA TPUMEPAX CTAHOBJICHUC U 3BOJIFOITUIO Opl"&HPI‘-ICCKOfI XUMHHU KaK HAyKH
Ha pa3IMYHbIX UCTOPUYCCKUX ITAllaX €€ PA3BUTUA,

— YCTaHABJIMBATbL NPUYNHHO-CJICACTBCHHBIC CBA3HW MCIKIAY CTPOCHUCM ATOMOB XUMHWYCCKUX
OJIEMCHTOB U MEPUOANICCKUM U3MCHCHUEM CBOMCTB XMMHYECKHUX DJIEMCHTOB M MX COG)II/IHeHI/II\/’I B
COOTBETCTBHH C IMOJOKCHUEM XUMHUYCCKUX 3JICMCHTOB B HGpHOI{H‘IGCKOﬁ CUCTEME,

—  aHaJM3UpOBATh COCTaB, CTPOCHHME U CBOWCTBA BEIIECTB, IPUMEHSS MOJIOKEHUS OCHOBHBIX
XUMUYECKHX TEOpUN: XUMHUYECKOIO CTPOCHMS OpraHu4eckux coeamHeHnid A.M. byrtneposa,
CTPOEHHSI aToMa, XMMHUYECKOMN CBSI3U, 3JIEKTPOIUTUYECKON TUCCOLMAIUU KUCIOT U OCHOBaHUM;
YCTaHABIIMBATh MPUYNHHO-CIIEICTBEHHBIE CBSI3U MEKy CBOMCTBAMM BEIIECTBA U €0 COCTaBOM U
CTpOCHHEM,;

— TNPUMEHATh MpaBHJIa CHUCTEMAaTHUYECKON MEXIyHapOJHON HOMEHKIJIATyphl KakK CpeIcTBa
pasnuyYeHNs U UJISHTU(UKAIIMY BELECTB [0 UX COCTaBY U CTPOEHUIO;

—  COCTaBJIATH MOJIEKYJIIPDHBIE M CTPYKTYPHbIE (POPMYJIbI HEOPTaHUUECKUX M OPraHUYECKUX
BEIIECTB KaK HOCUTENeH NHPOPMALIMU O CTPOSHUH BEILECTBA, €r0 CBOMCTBAX U MPHUHAJICKHOCTH
K ONpE/IeJICHHOMY KJIACCy COE€MHEHUN;



—  OOBACHSTH PUPOY M CIOCOOBI 00pa30BaHMS XUMUYECKOM CBSI3U: KOBAJICHTHOM (TIOJSPHOM,
HETIOJISIPHOW), MOHHOM, METaJUTMYECKOW, BOJOPOAHOM — C IEIBI0 OMPEACICHUS XUMHYECKOU
AKTUBHOCTH BEILIECTB;

—  XapaKTCpu3oBaATb (1)I/ISI/I‘ICCKI/I6 CBOMCTBaA HCOPraHUWYCCKUX W OPraHUuYCCKHUX BCIICCTB U
YCTaHABJIUBATb 3aBUCHUMOCTD (bHSquCKI/IX CBOMCTB B€IICCTB OT TUIIA KpHCTaHHquCKOﬁ PEHICTKU;

—  XapakKTepHUu30BaATb 3aKOHOMEPHOCTHU B UIBMCHCHHU XUMHWYCCKUX CBOICTB IIPOCTBIX BCIICCTB,
BOJOPOAHBIX COG,I[I/IHCHPlﬁ, BBICHIUX OKCHAOB U THAPOKCHUIOB,

—  NPUBOJMTH NPHUMEPHI XHMHYCCKUX PEaKIUi, pACKPBIBAIOIINX XapaKTePHbIC XHMMHUYCCKUE
CBOMCTBA HEOPTaHMYCCKMX M OPraHUYeCKMX BEIICCTB H3YYCHHBIX KJIACCOB C ILEIbI0 HX
uaeHTU(DUKAITUN U 00BSICHEHHS 001aCTH MPUMEHCHHS;

—  OIpeAcCiIATL MCXaHU3M pCaKIMWMHU B 3aBUCHUMOCTHU OT YCJIOBI/Iﬁ IMPOBEACHUA pPEAKIIUKU U
IIPOTrHO3UPOBATH BO3MOXXHOCTDH IPOTCKAHHUA XUMHYCCKUX peaKHI/Iﬁ Ha OCHOBE THIIa XMMHUYECKOM
CBs31 U aKTUBHOCTH PCAarcHTOB,

— YCTaHaBJIMBaTb 3aBHUCHUMOCTb peaKHHOHHOﬁ CIIOCOOHOCTH OpPraHU4YCCKHX COCJIMHEHUM OT
XapaKTepa B3aMMHOI'O BJIUAHUA ATOMOB B MOJICKYJIaX C HEJIbIHO IMPOTHO3HUPOBAHUS IMPOAYKTOB
PCaKIuu;

— YCTAaHaBJIMBAThb 3aBUCHUMOCTH CKOPOCTHU XUMHUYECKOU p€aKuun U CMCHICHHUA XUMHUYCCKOI'O
PAaBHOBCCHA OT paA3JIMYHbIX Q)aKTOpOB C ICJIbIO OIIPCACIICHUS OIITUMAJIbHBIX YCJIOBI/Iﬁ IMPOTCKAaHUA
XUMHYCCKUX ITPOLECCCOB,

— YCTaHaBJIMBAaTb I'CHCTUYCCKYIO CBA3b MCKAY KiIaCCaMU HCOPIraHUMYCCKHUX U OPraHUYICCKUX
BCIICCTB AJId 000CHOBaHHS HpHHHHHHaﬂbHOﬁ BO3MOXHOCTH IIOJTYYCHHUA HCOPraHNMYCCKUX U
OpraHu4€CKux COCIII/IHCHI/Iﬁ 3aaHHOro CoCTaBa U CTPOCHUS

— ToalupaTh pPEareHThl, YCJIOBUS W ONPENENATh MPOAYKTHl PEAKLUM, TO3BOJISIOMINX
peasi3oBaTh  JTAa0OpPAaTOpPHBIE W  NPOMBINUICHHBIE  CIIOCOOBI  TIOMYyYEHHUS  BaXKHEHIIUX
HEOPraHWYECKUX U OPTaHUYECKUX BEILIECTB;

—  OMpeNeNnsaTh XapakTep CPelbl B pe3yJbTaTe TUAPOIU3a HEOPTaHUYECKUX U OPTraHUYECKHX
BEIIECTB U TPHUBOJIUTH TPUMEPHI THAPOIM3a BEUIECTB B IOBCEIHEBHOM >KHU3HU YEIIOBEKa,
OMOJIOTUYECKIX OOMEHHBIX MPOIIECCaX U MPOMBIIUICHHOCTH;

— IIPHUBOJIUTH IMPpUMEPLI OKHUCIHNUTECIIbHO-BOCCTAHOBUTCIIBHBIX peakunﬁ B mnpupoae,
MMPOU3BOJACTBCHHBIX IMPOLCCCAX U KUSHCACATCIbHOCTH OPraHu3MOB;

—  00O0CHOBBIBATH MPAKTHYECKOE HCIIOIb30BAaHNE HEOPraHUYECKUX U OPraHMYECKUX BEILECTB
U UX peaKuil B IPOMBILIUIEHHOCTH U OBITY;

— BBIIIOJIHSITE XUMUYECKUN SKCIICPUMCHT I10 PACIIO3HABAHUIO U MMOJTYUYCHUIO HCOPraHNICCKUX
N OPraHnv4CCKUX BCHICCTB, OTHOCANIMUXCA K Pa3JIMYHBIM KilacCaM COGI[I/IHCHI/II\/’I, B COOTBETCTBUU C
MpaBUJiaMd M TIpHeMaMu 0€30MacHOM paboThl ¢ XMUMHUYECKUMHU BEIIECTBAMH U JIa0OPaTOPHBIM
o0opynoBaHUEM;

—  TPOBOJUTH PACUETHl HA OCHOBE XMMHUYECKUX (POPMYJ U YpaBHEHUN peakuil: HaX0X/IeHHE
MOJICKYJISIPHOM (pOPMYJIBI OPraHMYECKOTO BEIIECTBA MO €ro IUIOTHOCTH M MAacCOBBIM JIOJISIM
JJIEMEHTOB, BXOSIIMUX B €r0 COCTaB, WIM 0 MPOAYKTaM CrOpPaHHUs; pacdyeTbl MacCOBOU JOJIU
(Macchl) XUMHUYECKOTO COEAMHEHUS B CMECH; pacdeThl Macchl (00beMa, KOJUYECTBAa BEIIECTBA)
MIPOAYKTOB PEAKIIMH, €CIIU OJTHO U3 BELIECTB JaHO B U30BITKE (MMEET MPUMECH ); PaCUEThl MACCOBOM
WM OO0BEMHOHN J0JIM BBIXOJA TMPOJIYKTa PEAKIMHU OT TEOPETHUYECKH BO3MOXKHOTO; pPacydeThl
TETIOBOTO (P QeKTa peaknu; pacdeTbl 0ObEMHBIX OTHOILIECHHH Ia30B MPU XUMUYECKUX PEaKIUIX;
pacuetbl Macchl (00beMa, KOJMUYECTBA BEIIECTBA) MPOJYKTA PEAKIIUH, €CIIM OJJHO U3 BEIIECTB JIaHO
B BHUJIE PACTBOPA C OIIPEIEIEHHON MacCOBOM 0JIEN paCTBOPEHHOIO BEILECTBA;

—  HCIOJIB30BaTh METO/BI HAYYHOI'O ITIO3HAHUSA: aHAIIU3, CUHTE3, MOJEIUPOBAHUE XUMUUECKUX
MIPOIIECCOB U SIBICHUH — MPH PEIICHUU y4eOHO-UCCIET0BAaTEIbCKUX 3a/1a4 110 U3yYSHUIO CBOICTB,
CIOCOOOB MOJYYSHHS U PACIIO3HABAHUS OPTaHHMUECKUX BEIIECTB;

— BJaJIeTh MpaBWJIaMHM O€30MacHOr0 OOpalleHus C €IKUMH, TOPIOYMMH U TOKCHYHBIMHU
BEIIECTBAMH, CPEJCTBAMU OBITOBOM XUMHUU;



—  OCYWIECTBJIATH IMOMCK XHWMHUYECKOW HHGOpMaluu MO Ha3BaHUAM, HAECHTU(UKATOpAM,
CTPYKTYpPHBIM (popMysIaM BEIIECTB;

—  KPUTHUYECKH OLIEHHWBATh U MHTEPIPETUPOBATH XUMUUYECKYIO0 HHPOPMAIUIO, COACPKAIILYIOCS
B COOONICHMSIX CPEACTB MaccoBoil mHbopMaiuu, pecypcax MHTepHeTa, Hay4HO-NMOMYJISPHBIX
CTaThsIX C TOUKH 3PEHUS €CTECTBEHHO-HAYUYHOI KOPPEKTHOCTU B LIENSAX BBISABICHUS OIIMOOYHBIX
CyXAeHUI U GopMUPOBaHUS COOCTBEHHOM MO3UIINH;

—  YCTaHaBJIMBATh B3aUMOCBS3U MEXAYy (akTaMH W TEOpPHUEH, MPUIMHOU U CICACTBHEM ITPHU
aHaIM3e MPOOJIEMHBIX CUTYyAIMil 1 000OCHOBAHUH MPUHUMAEMBIX PEIICHUH Ha OCHOBE XUMHUUYECKHUX
3HAHUI;

— MPCACTABJIATH IIYTH PCIICHUA r100aJbHBIX npo6neM, CTOAIMUX IIEPEA YCIIOBECUCCTBOM, U
MNCPCIICKTHUBHBIX HaHpaBJ’ICHI/Iﬁ Pa3BUTHA XUMUYCCKUX TGXHOJ’IOFHﬁ, B TOM 4YHCJIE TEXHOJIOTHI
COBPCMEHHBIX MAaTCpralioB C paSHHqHOﬁ q)YHKI_[I/IOHaJ'IBHOCTBI-O, BO300HOBJISIEMBIX HCTOYHHKOB
ChIPbA, Hepepa6OTKI/I " YTUIW3alUuW IIPOMBIIIJICHHBIX U OBITOBBIX OTXOA0B.

BbinycKHUK Ha yri1y0JIeHHOM YPOBHE MOJY4YUT BO3MOKHOCTh HAYYHThCS:

— qbopMyﬂupoeaInb yeb MCCJZQ@OBLZHM}Z, gvliogucamos U npoeepsinb IKCNeEPUMERmalbHO
2UNOMmMe3bl 0 XUMUYECKUX CEOUCMEAX sgeuyecme Ha OCHoese ux cocmaea U CMpoOeHUus, ux cnocobrocmu
ecmynambs 6 XuMudeckKkue pedkyuu, o xapakmepe u npodyxmaxpamuqﬂblx XUMUHYECKUX peam;uﬁ;

—  CamMoCmosmenbHo NAAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHEPUMEHMBL C COONI0OEeHUEM
npasun 6e3onacHol pabomvl ¢ 8ewiecmeamu U 1abopamopHuim 000py00sanHuem,

—  UHmMepnpemupo8amsv OAHHblE O COCMABe U CMPOEHUU 8eulecms, NOLyYeHHble C NOMOUBIO
COBPEMEHHBIX DUSUKO-XUMULECKUX MEMOO08;

—  onucvleamb  COCMosAHUEe  JJIeKMpOHA 6  amome Ha  OCHO8e  COBDEMEHHbIX
K8AHMOBOMEXAHUYECKUX NPeOCMABIeHUll 0 CMPOeHUU amoma O01s OOBACHEeHUs pe3yIbmamos
CHEKMPANbHO20 AHANU3A BEUieCE;

—  Xapakmepuzoeamv  pOib  A30MOCOOEPAHCAWUX — 2eMEPOYUKIUYECKUX COeOUHEHUU U
HYKJLeUHOBBIX KUCIOM KAK BANCHEIUUUX OUOI0SULEeCKU AKMUBHBIX BeLyecm8;

—  NPOCHO3UPOBAMb  BO3MONCHOCML — NPOMEKAHUS — OKUCIUMETbHO-80CCHAHOBUMETbHBIX
peaxkyuil, 1exicauux 8 0CHo8e NPUPOOHBIX U NPOU3BOOCHBEHHBIX NPOYECCO8.

Conep:xanue yueOHoro npeamera « Xumus», 10 ki
ba3oBblii ypoBeHb
OCHOBBI OPraHMYeCcKO XUMHH

IlosiBneHue u Pa3sBUTHUC OpFaHI/I‘{CCKOﬁ XUMHHU KaK HAYyKH. HpeIIMCT OpFaHHqCCKOﬁ XxuMuu. MecTo u
3HA4YCHHUC OpTaHH‘{CCKOﬁ XUMHHU B CUCTEMC €CTCCTBCHHBIX HAYK.

XHUMHUYECKOE CTPOCHHE KaK MOPSANOK COECIMHEHWS aTOMOB B MOJIEKYJIE COTJIaCHO WX BAJEHTHOCTH.
OCHOBHBIE TOJOKEHUSI TEOPUH XUMHUUYECKOTO CTPOCHHSI OpraHM4yeckux coeaumHeHnii A.M. bytieposa.
VYraepoaHblid CKEIET OpraHuYecKOM MOJEKYJbl. KpaTHOCTh XUMHUYECKOW CBSI3U. 3aBUCHMOCTH CBOMCTB
BEIIECTB OT XMMHUYECKOTO CTPOEHUS MOJIEKYII.

Ankanbel. Cmpoenue monexkyavt memana. 1OMONOTMYECKUW psi  ankaHoB. [‘omosorm.
Homenkiarypa. M3omepust yriaepogHoro ckenera. 3aKOHOMEPHOCTH M3MEHEHHsI (DM3MYECKUX CBOMCTB.
XUMHYECKHE CBOWMCTBa (Ha TpUMEpEe METaHa W HJTaHA): PEaKIUU 3aMelIeHUs (TaJlOTeHHPOBAHMHE),
JNETUIPUPOBAHMS KaK CIIOCOOBI MOJTYYEHHS BaKHEHIIMX COCAMHEHUN B OpraHM4ecKkoM cuHTe3e. ['opeHue
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MCTaHa KaK OAWH U3 OCHOBHBLIX HCTOYHHUKOB TCIIJIa B IPOMBIIIIJICHHOCTU 1 6BITy. HaXO}KI[eHI/IC B IIpUupoac
1 IPUMCHCHUC aJIKAHOB. Tousmue o YUKI0aJIKaHax.

Aunkenbl. Cmpoenue monekynvl smunena. l'omonoruueckuid psjg aikeHoB. Homenkiarypa.
N3omepust yriepogHoro ckeiera M MOJOXKEHUST KPaTHOM CBSI3M B MOJIeKyJie. XMMHUUYECKUE CBOMCTBa (Ha
npuMepe OSTWICHA): peaklUUd MpUcoeIuHeHus: (TaJloTeHUpOBaHUE, 2uUopupoéaHue, THApATALUS,
2u0po2anoceHuposanue) Kak crnocod TMOoMyd4eHHs (PYHKIHOHAIbHBIX MPOU3BOAHBIX YIJIEBOJOPOIOB,
ropenus. [lonumepuszanusi 3TUIeHa Kak OCHOBHOE HaIlpaBJICHHWE €ro HCIoyib3oBaHud. [lomuaTunen kak
KPYIHOTOHHAXHBINA MPOAYKT XMMHUYECKOT0 TPOU3BOACTBA. [I[pumMeHeHue sTueHa.

Anxaauensl U kayuyku. [lonaTue 06 ankaaneHax Kak yrieBoJopo/iax ¢ IByMsl JBOMHBIMU CBS3SMHU.
[Tonumepuzanuss nuBuHuia (Oyraguena-1,3) kak cmoco® MONyYeHUS CHHTETHYECKOro KaydyKa.
HarypanbHblii U CMHTETHYECKUN Kayudyku. Bynkanuzanusa kaydyka. Pesuna. [lpuMmeHenue kayuyka u
PE3UHBI.

Anxunel. Cmpoenue monexynvt ayemunena. I'omosmornyeckuil pspn ankuHoB. HomeHknarypa.
W3omepust yriaepoHOro CKeleTa U MOJI0KEHUsI KPaTHOW CBs3U B MoJeKyje. XMMHUYECKUe CBOMCTBa (Ha
IpUMEpe aleTWIEHA): pPeaKkUuu IpHUCOeIMHEHUs (TaJIoreHUpPOBAaHUE, 2udpuposanue, TUApATALNS,
2udpozanozenuposanue) Kak crocod MojydeHus MOJMMEPOB U JPYTuX IHOJE3HBIX MPOLYKTOB. I'opeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHHM JUIsl CBAPKU U pE3KU MeTasuloB. IIpuMenenune
alcTHIICHA.

Apenbl. beH3on kak mnpeacTaBUTEIh apOMaTHYECKUX YIIIEBOAOPOIOB. CmpoeHue MoeKyivl
Oenzona. XUMHUYECKHE CBOICTBAa: peaklMM 3aMelleHHs (TaJIloTeHHPOBAHME) Kak CIOCO0 MOIy4YeHUs
XUMHUYECKUX CPEICTB 3allMThl PACTeHUN, MPHCOCAMHEHUs (TUAPUPOBAHME) KaK JOKa3aTEIbCTBO
HeMnpeenbHOro Xxapakrepa 0enzona. Peakuus ropenus. [Ipumenenue 6enzouna.

Crnuptel. Knaccudukanusi, HOMeEHKIaTypa, H30Mepus CHOUPTOB. MeTaHON M 3TaHOJN Kak
MIPE/ICTaBUTENN MPEAESIbHBIX OJHOATOMHBIX CIHMPTOB. XMUMHUYECKHE CBOWCTBA (Ha MpUMEpEe METaHoJa U
ATaHoJja): B3aUMOJAEHCTBHE C HATPUEM KaK CIIOCOO YCTaHOBJIEHMSI HAIMYUS TUAPOKCOTPYIIIBI, PEaKIIHs C
raJJor€HOBOJIOPOIAMU KaK CIOCO0 MOJIY4YeHHs] pacTBOPUTENEH, AeTruapaTanus Kak Croco0 MOJydyeHUus
sTHiIeHa. Peakuys ropeHusi: cupThl Kak ToruBo. [Ipumenenne meranosna u ataHona. dusnonoruyeckoe
JeficTBHE METaHOJa U 3TaHOJIa Ha OPTaHM3M YeJIOBeKa. DTUJICHTIIMKONIb U INIMLEPUH KaK MpeICTaBUTENN
MpeleabHbIX MHOTOATOMHBIX CHHUPTOB. KadecTBeHHas peakuus Ha MHOTOaTOMHBIE CIHMPTBI M €€
NPUMEHEHHUE [UIsl paclo3HaBaHUS TJIMIEPHMHA B COCTaBe KOCMETHUYECKHMX cpelacTB. IlpakTuueckoe
IIPUMEHEHNE YTWJICHTJIMKOJIS U TIIMLEPHUHA.

@enon. CrpoeHue MoJIeKylbl (eHona. BzaumHoe 6nusAHuUe amomos 8 MojeKkyne ¢heHoa.
Xumuueckue ceoticmea: 83aumooelicmeue ¢ Hampuem, 2UOPOKCUOOM Hampus, opomom. llpumeHeHne
(dbeHomna.

Anpnerunpl. Mertananb (dopManbaerua) W dTaHamb (ameTalbIerdj]) Kak TMpPeCTaBUTEITH
MIPEACIBbHBIX albJeru0B. KauecTBeHHBIC PEeakIid Ha KapOOHUIIBHYIO TPYNNy (peakius «cepeOpsHOTo
3epkainay, B3aumojieiictue ¢ ruapokcuiom Meau (1) u ux nmpumenenue nas oOHapyKeHUs MPeeNIbHBIX
QJTBJICTHU/IOB B IPOMBITINICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH anmbpaerunoB. [Ipumenenue hopmanbaernaa
U aleTaIbAeTuIa.

KapOoHOBbIe KHCIOTBI. YKCyCHass KUCJIOTa KakK MpPEICTaBUTENb MPEIENbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. XMMHUYECKHE CBOMCTBA (HAa MpUMEpe YKCYCHOM KHCIIOTHI): PEaKIMU C METaJJIaMH,
OCHOBHBIMHM OKCHJAMH, OCHOBAaHUSIMU M COJIIMM KaK IOATBEPXKACHHE CXOACTBA C HEOPraHUYECKUMU
KHUCIOTaMU. Peakiyst sTepudukanuy Kak crnoco0 MoTydeHus CIOKHBIX 3(DUPOB.

[Tpumenenue ykcycHoi kucnothl. [IpeacraBienne o BRICHIMX KapOOHOBBIX KHCIOTaX.
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Crnosxubie 3¢upbl ¥ Kupbl. CIoxKHBIE 3QUPHI KaK TPOAYKTHI B3aUMOJICHCTBUS KapOOHOBBIX KHUCIIOT
co ciuptamu. [I[puMeHeHne CI0KHBIX 3(PUPOB B MUIIEBON U Tap(PIOMEPHOI MPOMBIIIIIEHHOCTH. JKUPBI Kak
CIIOKHBIE A(PUPHI TTULEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTUTENbHBIE U KUBOTHBIE KUPBI, UX
cocraB. Pacio3HaBaHue pacTUTENbHBIX )KUPOB HA OCHOBAHUU UX HEMPENENbHOro Xapakrepa. [lpumenenue
KUPOB. ['MOpONM3 WIM OMBIJICHHE >KUPOB KakK CHOCOO MPOMBIIUIEHHOTO MOJIYYEHHsI COJEeH BBICIIMX
KapOOHOBBIX KUCIOT. MBUIA KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT. MoroII1e CBOIICTBa MbLIA.

VYrnesoasl. Knaccuduxanus yrineBogos. HaxoxnaeHnue yrieBogoB B mpupoje. [roko3a Kak
anprerunocnupt. bpoxkenue rmoko3sl. Caxaposa. [uoponusz caxaposei. Kpaxman u 1eiirono3a Kak
OMOJIOrMYeCKHe MOJUMEpPbl. XUMUYECKHE CBOMCTBA KpaxMmayla M LEJUIION03bl (TUAPOIN3, KaueCTBEHHAs
peakus ¢ MOA0M Ha KpaxMaia M ee MpUMEHEHHE JUIsi OOHapYXEeHHsl Kpaxmalia B MPOAYKTaX MUTAHUS).
[Tpumenenne n OWoJOrHYECKast poiib yriaeBoJoB. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX HA MPUMEPE
alleTaTHOTO BOJIOKHA.

Nnentudukanys oOpraHUYECKUX COSAMHEHUH. [ enemuueckas c6143b  Mexcoy  KIAccamu
opeanudeckux coeoureHutl. TUITBI XUMUYECKUX PEaKIUil B OpraHUYECKON XHUMUH.

AmuHOokHCIOTHL M Oenku. COCTaB W HOMEHKIATypa. AMHHOKHCIOTHI Kak amdoTepHbIe
OpraHMyecKkue coeiuHeHus. llenTuaHas cBsi3b. buojormyeckoe 3HavYeHHE o-aMHHOKHCIOT. OOnactu
MPUMEHEHHST aMUHOKHUCIOT. belkw Kkak mpupojHbie OuomnonuMepbl. COCTaB M CTPOCHHE OECIKOB.
XUMUYECKUEe CBOMCTBA OCNKOB: THApOIM3, JAcHatypauus. OOHapyxkeHHe OJKOB MPH TOMOIIU
Ka4eCTBEHHBIX (IIBETHBIX) peakiuii. [IpeBpariieHust 6€IKOB MHUIK B opraHu3Me. buomornueckue GyHKIHHA
OCIIKOB.

Conep:xanue yueOHoro npeamera «Xumus», 11 ki
Teopernyeckue 0CHOBbI XMMUU

Crpoenue BemectBa. CoBpeMeHHasi MOZIENTb CTPOSHHS aToMa. DJIEKTPOHHAs KOHPHUTypaIus atoma.
Ocnosnoe u 6030ydcoennvle cocmosinusi amomos. Kiaaccudukaius XMMHYECKUX 3JeMEHTOB (s-, p-, d-
aneMeHThl). OCOOEHHOCTH CTPOEHHS SHEPTeTUIECKUX YPOBHEHN aTOMOB d-3JIeMEHTOB.

Ilepuonnueckas cucremMa xumuyeckux oanemeHtoB .M. MenneneeBa. @PuU3MYECKUH  CMBICI
[Tepuoanueckoro 3akona /.M. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 2JIEMEHTOB
U HUX COCAMHEHUMH 10 TMepuojaM U TpynnaM. OJEKTPOHHAas NpHpoda XHMHYECKOM CBS3H.
DNEeKTPOOTPUIIATEILHOCTh. BHIBI XMMHUYECKOM CBA3M (KOBaJIE€HTHAs, WOHHAs, MeTajlInyecKas,
BOJOPOJHAs) U MeXaHU3Mbl ee oOpa3oBaHusi. Kpucmannuueckue u amopghnvie eewecmea. Tunvl
KPUCTAIUYECKUX peulemoKr (AamoMuas, MONeKVIApHAs, UOHHAA, Memaiiudeckas). 3asucumocms
Qusuueckux ceoucme eewjecmea om muna Kpucmaniudeckou peuwemxu. llpuamHBI MHOTOOOpa3us
BEILIECTB.

XUMUYECKUE peaklru. ['OMOreHHble M rereporeHHbie peaknuu. CKOpOCTh peakiuu, ee
3aBUCHUMOCTh OT Pa3IMYHbIX (PaKTOPOB: MPHUPO/IbI PEarupyIOINX BEIIECTB, KOHIIEHTPAIIUN PearupyronInx
BEIIECTB, TEMIIEpaTyphl, IUIONIAJAN PEAKIMOHHOW ITOBEPXHOCTH, HaIW4MsA Karainusaropa. Poib
KaTaJIn3aTOPOB B TPUPOJIE W TMPOMBIILIEHHOM Mpou3BojicTBe. OOpaTUMOCTh peakiuid. XUMHUYECKOe
paBHOBECHE U €ro CMEUICHHE I0J ACMCTBHEM pAa3IMYHBIX (AKTOpOB (KOHUEHTpAIUs PEareHTOB WU
MPOJYKTOB PEAKIMHU, JaBJIEHWEe, TEeMIeparypa) I CO3JaHUs ONTUMAJIBHBIX YCIOBHH MPOTEKAHUS
XUMUYECKUX TPOIECCOB. Jucnepcuvie cucmemvi. Ilowsamue o koanoudax (3onu, eenu). Hcmumnnvie
pacmeopyel. Peakiuu B pacTBOpax AJIEKTPOJIUTOB. pH pacTBOpa Kak MOKa3aTelb KUCIOTHOCTH CPEIbI.
Iuaponu3 coneii. 3HadeHWEe THUAPOIW3a B OMOJOTHMYECKHMX OOMEHHBIX Tporeccax. OKHUCIUTETBHO-
BOCCTAHOBUTEIBHBIC pEaKIMU B TPHPOJE, IMPOU3BOJCTBEHHBIX TMPOIECCAX M IKU3HEACSITCIBHOCTH
opranu3mMoB. OKHCIUTEIFHOBOCCTAHOBUTEIIBHBIC CBOMCTBA IMPOCTHIX BEIIECTB — METAUIOB TJABHBIX U
MOOOYHBIX MOATpyNI (Meb, kKeJne30) ¥ HEMEeTauIOB: BOJAOPOJ]A, KHUCIOpPO/aa, TajJoreHOB, CEphl, a30Ta,



dbocdopa, yrnepona, kpemaus. Kopposusi METaIOB: BHBI KOPPO3HH, CIIOCOOBI 3aIIUTHl METAIOB OT
KOPPO3HHU. DeKmpoau3 pacmeopos u pacniasos. Ilpumenenue 31eKmpoauza 8 npoMblULIeHHOCMU

XuMuA ¥ KU3HD

Hayunbie metoab mo3Hanus B xumun. Mctounnku xumuueckoi nuadpopmanuu. [louck napopmanuu
10 Ha3BaHUAM, UACHTHUPHUKATOPAM, CTPYKTYPHBIM Gopmynam. MoaenupoBaHue XUMUYECKUX MPOLIECCOB U
SIBIIGHUH, XUMUYECKUU AHAIU3 U CUHMe3 KAK METOJIbl HAy4YHOTO MO3HAHMUS.

Xumus v 310poBbe. JIekapcTBa, pepMeHThI, BATAMUHBI, TOPMOHBI, MUHEpaJIbHBIC BOIbI. [Ipo0iieMsl,
CBSI3aHHBIE C MPUMEHEHUEM JICKapPCTBEHHBIX penapaTtoB. BpeaHbie MpUBHIYKY U (aKTOPHI, pa3pyIIAONIIe
3I0pOBbE (KypeHHe, yIoTpeOICHHE aIKOToJIsl, HapKoMaHus ). ParimonansHoe mutanue. [luwyesvie 0006asKu.
OcHo8bl nuuesol Xumu.

XuMHsl B TOBCEHEBHOM XKM3HUA. Moroue u uuctsime cpeactsa. Cpedcmea 60pvobi ¢ 6b1mosvimu
HACEeKOMbIMU: penenleHmul, uHcekmuyuovl. CpelncTBa JWYHOW TUTHMEHbl M KocMmeTuku. [IpaBuia
0e30macHoil paboThI C €AKUMU, TOPIOYUMHU M TOKCHYHBIMU BEIIECTBAMU, CPEJCTBAMH OBITOBOM XHUMHH.

XUMHSI U CENTbCKOE XO3HUCTBO. MuUHEpanbHble W opraHuueckue ynoOpenus. CpeacTBa 3alluThI
pacTeHUi.

Xumuss U dHepretuka. lIpupoaHsle MCTOYHMKHM YriaeBOAOPOAOB. IIpuUpOAHBIM M HONYTHBIN
He(TSAHOM raspl, UX cocrtaB U Hcnosb3oBaHue. CoctaB HepTH U ee nepepaborka. HedrenmpomykTsl.
OxraHoBoe uuciio 6eH3uHa. OxpaHa OKpyKarolleil cpeabl npu HedTenepepaboTKe U TPAHCIOPTUPOBKE
He(PTENPOIYKTOB. AJbTEPHATUBHBIE HCTOYHUKU SHEPTUU.

Xumus B CTPOUTCIILCTBE. HeMeHT. beron. HO)I60p ONTUMAJIbHBIX CTPOUTCIIBHBIX MAaTCPUAJIOB B
HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA.

XuMmus 1 3Ko0rusl. XMMHUECKOE 3arpsA3HEHUE OKPY KAIOIIEH CPElIbl U €r0 NOCIEACTBHS.
Oxpana rugpocdepsl, Mo4Bbl, aTMOChEpsI, PIOPHI U PayHbl OT XUMUYECKOTO

Yriay0aeHHblil ypoBeHb
OcCHOBBI OPraHUYeCKO XUMHH

[losiBeHne W pa3BUTHE OpPraHUYECKOM XUMHUHM Kak Hayku. [IpenMer opranudeckoil xumuu. Mecto u
3HAQYEHHE OPraHMYEeCKOM XWMHHM B CHCTEME €CTECTBEHHBIX HayK. B3anMOCBI3b HEOPraHMYECKUX H
OpPraHUYECKUX BELIECTB.

XHUMHUYECKOE CTPOCHUC KaK MOPAAOK COCAWHCHHA aTOMOB B MOJICKYJIC COIIACHO HUX BAJICHTHOCTH.
OCHOBHBIC TOJIOKCHUS TCOpUN XUMHYCCKOI'O0 CTPOCHUA OPraHUYCCKHX COE€IUHECHUI AM. BYTJ'IepOBa.
Vr JlepO,Z[HBII‘;I CKCJICT OpFaHH‘{CCKOﬁ MOJICKYIJIBI. KpaTHOCTB XHUMHYECKOM CBS3H.

3aBUCHUMOCTb CBOWCTB BELIECTB OT XMMHUYECKOIO CTpOEHUs MoJieKyll. M3omepusa u usomepsl. Ilonarue o
¢bynkunoHanbHOM rpymnme. [IpuHIuOBl KIaccupUKaUKM OpraHUYeCKHX COeJUHEHUH. MexayHapoaHas
HOMEHKJIaTypa U MPUHLUIIBI 00pa30BaHusl HA3BAHUN OPraHUYECKUX COEAMHEHUN.

Knaccudukanus 1 0coOEHHOCTH OpraHMYecKUX peakiuid. Peakunonsele 1eHTpbl. [lepBoHaudanbHbIE
MOHATHUSA O TUIIAX U MEXAHU3MAX OPraHUYECKUX PEAKLUN. [ OMOIUTHYECKUI U TE€TEPOIUTUYECKUIN PA3PbIB
KOBAJIEHTHON XUMHUYECKOH cBs3u. CBOOOAHOpAIMKAIBHBIA M MOHHBIM MeXaHHW3Mbl peakiuu. [lonsatue o
HyKJeo(use u sneKTpodue.
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AnKaHBIL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MONEKYIBI METaHa. SP°-THOpHAM3aIus opouTaneii
aToMOB yriepoja. ['omonoruueckuii psg u obuas popmyna ankaHoB. Cuctemarnyeckas HOMEHKIATYpa
QTKaHOB U paaukainoB. HM3omepus yriepogHoro ckenera. @OU3MYECKHE CBOWMCTBA aQJIKaHOB.
3aKOHOMEPHOCTH M3MEHEHMs (PU3NYECKHX CBOMCTB. XMMHUYECKHE CBOICTBA aJKaHOB: rajJOreHUpPOBaHUE,
JETUIPUPOBAHKE, TEPMUUYECKOE Pa3I0KEHNE, KPEKUHT KaK CIIOCOOBI MOTYyYEHHS BaXKHEHIIINX COSTUHEHHM
B OpraHUYecKkoM cuHTe3e. [opeHHe ankaHOB Kak OJMH U3 OCHOBHBIX MCTOYHHMKOB TeIlJia B
MIPOMBIIIJICHHOCTH U ObITy. M30Mepu3alus Kak crnoco0 moay4yeHus! BBICOKOCOPTHOTO OeH3uHa. MexaHu3M
peakuuu cBOOOAHOpaauKanbHOro 3amerienus. [lomydyenue ankanoB. Peakuus Bropma. Haxoxxnenuwe B
MPUPOJIC U TPUMEHEHUE AJIKaHOB.

[Muknoankanel. CTpoeHHE MOJIEKYN IHKIoankaHoB. OOmas ¢opmyna nukioankanoB. HomenkiaTtypa
[UKJIOAIKAHOB. V30MepHs LMKIOAJIKaHOB: YIJIEPOJHOTO CKEJeTa, MEKKIAcCOoBas, MPOCTPAHCTBEHHAs
(yuc-mpanc-nzomepus). Crenuduka CBOHCTB IUKIOAJKAHOB C MalbIM pa3MepoM IHKia. Peakiun
MPUCOSANHEHUS U PAIUKAIbLHOTO 3aMEIlCHUSI.

AJKeHBI. DIEeKTPOHHOE H IPOCTPAHCTBEHHOE CTPOEHHE MONEKYJIBI STHIIEHA. SP>-THOpHIU3aIus opouTaneil

atoMoB yriepoaa. O- m O-csizu. ['omonormueckmii pso u obmas Gopmyna amkeHoB. Homernkmarypa
AJIKCHOB. V30MepHs aJTKEHOB: YIIIEPOJIHOTO CKEJIeTa, TIOJI0KECHUS KPATHOH CBSI3U, IPOCTPAHCTBEHHASI (Yyuc-
mpanc-u3oMepusi), MexkinaccoBas. @DHU3MUECKUE CBOICTBa QJIKCHOB. Peakmuu 3IeKTPOPHILHOTO
MPUCOCIUHECHUST KaK CIIOCO0 TMOMy4eHUs (YyHKIMOHAIBHBIX MPOU3BOIHBIX YIJIIEBOAOPOAOB. [IpaBuiio
MapKkoBHHKOBA, €r0 AIEKTPOHHOE 000CHOBaHKE. Peakiiuu OKHCICHUs U ToJiuMepu3aun. [1oausTiIieH Kak
KPYIMTHOTOHHAXHBIN MPOIYKT XUMHUECKOTO MPOU3BOACTBA. [IpOMBIIIIICHHBIE W JTAOOPATOPHBIE CIIOCOOBI
MOJTyYeHHUs AIKEHOB. [Ipasuio 3atiyesa. IIpuMeHeHNe aIKeHOB.

Anxanuensl. Knaccudukanus ankaaueHOB 1O B3aUMHOMY PAcIOIOKEHUIO KPATHBIX CBS3EH B MOJIEKYJIE.
OCOOEHHOCTH 3JEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOEHHS COMNPSDKEHHBIX ankagueHoB. OO1mas
¢dopmyna ankagueHoB. HomeHknatypa v u3zomepust ankaaueHoB. Puznyeckue CBONCTBA ajKaJUCHOB.
XUMHYECKHE CBOMCTBA alIKaJMCHOB: PEAKIMU TMPUCOSAUHEHHUs (TUIPUPOBAHHE, TAJIOTCHUPOBAHHE),
ropenus u nonuMmepusauuu. Bxnang C.B. JleOenesa B moiayueHre CHHTETUUECKOTO Kayuyka. Bynkanuzanus
Kayuyka. Pesumna. MHorooGpasue BHJIOB CHHTETHMUYECKHX KaydyKoOB, MX CBOWCTBA M IPHUMEHEHUE.
[Tonydyenue ankaaueHoB.

ANKWHBI. DJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl aleTHIIeHa. SP-THOpPHIN3aIus
opOutaneii atomMoB yriepona. ['omornormyeckuil psg u obmas Qopmyna amkuHoB. HomeHkmarypa.
W3oMmepust: yriepogHOro ckenera, MOJOKEHUsT KpaTHOW CBA3HM, MEXKIaccoBas. Dusznueckue CBOICTBa
AIKMHOB. XMMHUYECKHE CBOMCTBA AIKUHOB: PEAKIMH MPUCOESINHEHUS KaK CII0CO0 MOTyYeHHs MOJIMMEPOB
U JpYyruxX TIOJNIE3HBIX TMPOAYKTOB. Peaxkyuu 3amewenus. 1opeHue ameTuiieHa KaKk HCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIsi CBapKU W pe3ku MeTaisioB. [lomydeHue amneTuiieHa TUPOIH30M
MeTaHa M KapOMJIHBIM MeTo0M. [IpruMeHeHune areTuieHa.

Apensl. HUcmopuss omxpeimusi  6enzona. CoOBpeMEHHbIE TMpPEICTaBICHUs 00 OSJIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpoeHnu O6eH3oia. M3omepus 1 HOMEHKIaTypa roMosioroB 0ensosna. Oomas popmyna
apeHoB. dusnueckue cBoiicTBa OeH307a. XUMHUYECKUE CBOMCTBAa OEH30J1a: PeaKkIUu 3JIEKTPO(YUILHOTO
3aMEIICHUA (HI/ITpOBaHI/Ie, FaHOFeHI/IpOBaHI/Ie) KaK CII0co0 IMOJIYUYCHUA XUMHUYCCKUX CPCACTB 3allUTHI
pacTeHuil; MpHucoenuHeHns (TUAPHUPOBAHNE, TATIOTEHHPOBAHWE) KaK JOKa3aTelIbCTBO HEMPEICTHHOTO
xapaktepa Oenzona. Peakuus ropenus. Ilomyuenme Oenszona. OcobenHocmu Xumuueckux ce0UCm8
moayona. BzauMHoe BIUsSHUE aTOMOB B MOJIEKYJIe Toyoua. Opuenmayuonmusie s¢hgpexmul 3amecmumeneii.
[TpumeHeHne ToMOJI0roB 6EeH30a.

Cruprel. Knaccudukanus, HOMeHKIaTypa ciiupToB. ['oMomornueckuii psia u o61ast hopmysa npeaeabHbIX
OJTHOATOMHBIX cIUPTOB. M3omepus. Pusnyeckue CBOICTBA MpeNeibHBIX OJHOATOMHBIX CIIUPTOB.
Bonopoanas cBsizb Mexay MOJIEKYJIaMU U €€ BIUsSHUE Ha (pU3MUecKue CBOICTBA CIUPTOB. XMMHUYECKHE
CBOMCTBA: B3aUMOJICHCTBHME C HATPUEM Kak CIOCOO YCTAaHOBJIEHUS HAIWYUS TUIPOKCOTPYIIbI, C
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raJIor€eHOBOJIOPOIAMU  KaK CHOCO0 TMOJIydeHUs pacTBOpPUTENEH, BHYTPHU- M  MEXMOJEKYIsIpHas
neruaparanus. Peakius ropeHusi: cnupThl Kak ToruiMBo. [lomydyeHue sTaHona: peakiust OpoxKeHHs
TNIIOKO3Bl, TUApatauus sTuiieHa. [IpumeHeHue MeTaHona W 3TaHona. Dusmonormyeckoe AecTBHE
METaHOJia M 3TaHOJla HA OPraHu3M YeJoBeKa. OTHIICHIJIMKOIb M TJHIEPUH Kak MPeACTaBUTEIH
Ipe/elbHbIX MHOIOATOMHBIX CHHUpTOB. KauecTBeHHas peakiuss Ha MHOTOATOMHBIE CHUPTHI U €€
MPUMEHEHHUE [UIsl paclo3HaBaHUS TIHUIEpPUHA B COCTaBe KOCMETHYECKUX CpeAcTB. IlpakTtuueckoe
MIPUMEHEHUE STUJICHTIUKOISA U TIULEepUHA.

@enon. CtpoeHue MoieKynsl (GeHosna. BzaumHoe BiusHUE aTOMOB B MoJjekyie (enona. duzmueckue
CBOWCTBa (eHonma. XUMHYECKHE CBOWCTBA (pPEakIMU C HATPUEM, THAPOKCUIOM HATpws, OpoMOM).
[Tony4yenue penona. [lpumenenue genona.

Anpneruapl U ketoHbl. Knaccudukanus anbaeruioB ' kKeToHOB. CTpOCHUE TPEACTbHBIX ajibJICTHIIOB.
DJNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE KapOOHWIBHOHM Tpymmbl. ['oMoorudeckuid psia, ooOmas
dbopMyrna, HOMEHKJIATypa W HM30MEpUs NPENCIbHBIX ambaerunoB. dusnyeckre CBOWCTBA MPEICIIbHBIX
ANIbJICTUIOB. XUMHYECKUE CBOMCTBA MPEICIbHBIX abJICTHIIOB: THIPUPOBAHUE; KAYCCTBEHHBIC PEAKIH Ha
KapOOHUJIbHYIO TPYIITY (peakius «cepeOdpsHOro 3epkaay, B3auMoeiictsue ¢ ruapokcunom menu (1)) u
UX TMPUMEHEHHWE JUIsi OOHAPYXKCHHUS MPEICIIbHBIX AIbJCTUAOB B IPOMBIIUICHHBIX CTOYHBIX BOJAX.
[Tonmy4yeHne mpeaebHBIX albJICTHIOB: OKUCICHUE CIIUPTOB, THApaTanus aneruicHa (peakius Kydeposa).
TokcuunocTh anpaerunoB. [IpuMeHeHrne Gpopmanbaeruia u aeranbaeruaa. AIeTOH Kak MpeJACTaBUTEIhb
keToHOB. CTpoeHue Mousekysbl aneroHa. OCOOEHHOCTH peaklUu OKHUCIEHHUsS areToHa. [IpumeHeHue
alleToOHa.

Kap6onossie kucnotsl. Knaccudukaius 1 HOMEHKIaTypa KapOOHOBBIX KHCIOT. CTpOeHHE MpeeNbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIIBLHOM
rpymmel. ['omosnoruueckuii psg u odmast GopMyiia peAeabHbBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.
Oduznyeckue CBOWCTBA MPEAENbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCIOT. XHWMHUYECKHE CBONCTBA
MpeeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (peakiMy C MeTajulaMH, OCHOBHBIMHM OKCHIaMH,
OCHOBaHUSIMU M COJSIMH) KaK TOJTBEPKIEHUE CXOJCTBA C HEOPTraHMYECKUMU KHUCIOTaMHu. Peakuus
sTepuukanii U ee oOpaTUMOCTh. BnusHue 3amecTuTeneil B YIJIEBOJOPOIHOM pajauKalle Ha CHILY
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBbHHOU KHCIOTHI. [lomyueHue npeaenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKUCJICHHE aTKaHOB, AJIKEHOB, MEPBUYHBIX CIIUPTOB, albICTHUIOB.
Baxueiiimume mnpeacraBuTenu KapOOHOBBIX KHCIOT: MypaBbWHAs, YKCycHas H OeH30iiHas. Beicuiue
npeeNbHbIe U HETIPeIeNIbHbIe KapOOHOBBIE KUCIOTH. Onmuueckas uzomepus. Acummempuieckuii amom
yenepooa. [lpumenenre kapOOHOBBIX KUCIIOT.

Crnoxuable 3¢gupsl 1 xupbl. CTpoeHHE U HOMEHKJIATypa CIOKHBIX 3(pHUPOB. MexKinaccoBas U30Mepus ¢
KapOOHOBbIMU  KucioTaMu. CrocoObl MOydeHHs CIOXHBIX 3¢(upoB. OOpaTUMOCTb peaKIUu
srepudukanmu. [IpuMeHeHne cnoXHbIX d3PUPOB B MUIIEBOIH U MapGroMEepHON MPOMBIIIICHHOCTH. JKupbl
KaK CIIO’KHBIE A(HUPHI TIHIEPHHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTUTENbHbIE U )KUBOTHBIE KUPBI, UX
cocraB. dusnyeckue CBOWCTBA KUPOB. XHMMHYECKHUE CBOMCTBA XUPOB: THMAPUPOBAHUE, OKHUCIICHHE.
I'uaponn3 uiu OMBUIEHHE KUPOB KaK CIIOCO0 MPOMBIIIJICHHOTO MOMYyYeHHs COJIeH BBICIINX KapOOHOBBIX
kucnot. [Ipumenenue xupoB. MblI4 Kak coJId BBICIIUX KapOOHOBBIX KHCIIOT. MoroIIne CBOICTBa MbLIA.

VYrnesoarsl. Knaccudukanus yriaeBonoB. Ousnueckue CBOWCTBA W HaXOXKJIEHUE YTIIEBOAOB B MPHUPOJIC.
I'moko3a Kak anpAerHI0CIUPT. XHUMHYECKHE CBOMCTBA TJIOKO3BL ayuiuposanue, aiKuIuposaHue,
CIIUPTOBOE M MOJIOYHOKHCIIOE OpOXKEeHHE. DKCIIEpUMEHTATbHBIC JOKAa3aTeIbCTBA HATMYUS aJIbJICTHIIHON
CIIHPTOBBIX TpyHm B Tiroko3e. [lomydeHue rimoko3bl. Dpykmosa Kax uzomep 2niokosvl. Puboza u
Ode3okcupubosza. Baxuenmme aqucaxapuibl (caxaposa, 1aKmo3sd, Maibmo3ad), iX CTPOCHHE U HU3HIeCKue
CBOWCTBa. ['maponmu3 caxaposbl, Jakmossl, manibmosvl. Kpaxmal W IIeJUII0NI03a Kak OWOJIOTHYECKUE
MOJTUMEPBI. XUMHYECKUE CBOMCTBA KpaxmMana (THIPOJIH3, KAYeCTBCHHAS PEakIysl ¢ HOJOM Ha Kpaxmall U
ee MpUMEHEHHE [Tt OOHAPYKEHHS KpaxMalia B IPOIYKTax MATaHHs). XUMHUYECKHAE CBOMCTBA IIETUTIOIO3bI:
THIIPOJINA3, 00pa3oBaHKe CIOXKHBIX 3(upoB. [IpuMeHeHne n Ouoormueckas posb yriaeBoaoB. OKucieHue
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YTJIE€BOJIOB — UCTOYHUK SHEPTUU JKUBBIX OpraHu3MoB. [IoHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX HA MIPUMEpe
alleTaTHOTO BOJIOKHA.

WNnentudukanuss opraHndecKux coeauHeHui. ['eHeTndeckas CBsI3b MEXIy KIAacCaMH OpPTraHUYEeCKHX
COETUHEHUH.

Awmunbl. [lepBuuHble, BTOpHYHBIE, TpeTUuHble amMuHbl. Kiaccudukanuss amMuHOB 1O  THUILY
YIIEBOJOPOAHOIO pajvKalia M YKUCIY aMUHOTPYII B MOJIEKyse. DJEKTPOHHOE U IMPOCTPAHCTBEHHOE
CTpOCHHE IMpeAeTbHBIX aMUHOB. OHU3NUECKHe CBONCTBA aMMHOB. AMUHBI KaK OPraHU4YeCKHEe OCHOBAHMUS:
peakuuu ¢ BOAOW, KuCIoTaMu. Peakius ropeHusi. AHUIMH KaK MPEACTaBUTENh apOMATUUECKUX aMUHOB.
Crpoenue anunuHa. [IpuumHbl OcialieHHs] OCHOBHBIX CBOWCTB aHWUJIMHA B CPAaBHEHUU C aMHHAMHU
npeneabHoro psjaa. XUMHYECKUE CBOMCTBA aHWIIMHA: B3aMMOJCHCTBHE C KUCIOTaMHU, OpOMHOM BOJOH,
okucienue. [lonydyeHne aMMHOB aNKUIUPOBAHMEM aMMHAKa M BOCCTAHOBJICHHEM HUTPOIPOM3BOIHBIX
yraeBoaopoaoB. Peaknus 3unuba. [lpumenenne aMuHOB B (papManeBTUYECKOW MPOMBIIUIEHHOCTH.
AHunun Kax covipwve 0715 npou3e00cmea anuiuHosvlx kpacumeneu. Cunmesvl Ha OCHO8€ AHUUHA.

AmuHokuciotel u 6enku. CoctaB U HOMeHKIaTypa. CTpoeHHE aMUHOKHUCIOT. ['oMonorudeckuii psia
MpeieIbHBIX aMUHOKHUCIIOT. M30Mmepusi npedenvHbix amurokuciom. Ou3nueckue CBONCTBA MpelIeIbHbIX
aMUHOKHCIIOT. AMHUHOKHCIOTBHl Kak amQoTepHble opraHudeckue coeauHeHus. CHUHTE3 MENTUIOB.
[lentuanas cs3b. buonoruueckoe 3HadYeHUE a-aMUHOKUCIOT. OOIacTH MpUMEHEHUSI aMUHOKHCIIOT. benku
Kak npupoaHbie Ouomnonumepsl. CocTaB U cTpoeHHe O0eNKOB. OCHOBHble AMUHOKUCIOMbI, 00pasyuue
Oenxku. XMMUYECKUE CBOICTBa OENKOB: THAPOJIN3, ACHATYpalus, KaueCTBEHHBIC (LIBETHBIC) pEaKIUU Ha
6enku. IlpeBpamienust 6enkoB mumy B opranusme. buonorundeckue ¢yHkuuu OenkoB. Jocmuodicenus 8
U3yyeHuu CMmpoenus u cunmesa 6enKos.

Azomcooepocawue eemepoyuriuveckue coeourenus. Iluppon u nupuouwn: 31eKmpoHHOe CmpoeHue,
apomamuveckuil Xapakmep, pasiudue 6 nNPosieleHul OCHOBHbIX ceolicmes. HyKieunosvle Kuciomsl: cocmas
u cmpoenue. Cmpoenue Hykieomuoos. Cocmae nykieunogoix kuciom ([HK, PHK). Ponv nykneunogolx
KUCTIOM 8 JHCUSHEOesmMeNbHOCIU OP2AHUZMOB.

BricokoMounekynspHble coequHEHHs. OCHOBHBIE IMOHATHSI BBICOKOMOJEKYJISPHBIX COEAUHEHMMN:
MOHOMeEp, IOJUMEpP, CTPYKTYpPHOE 3BEHO, CTeleHb mnonuMepuszanuu. Kiaccuduxanus moaumepos.
OcHOBHBIE CIIOCOOBI TOJYYEHHUS] BBICOKOMOJEKYISPHBIX COCIMHEHHMH: pPEaKUUu IOJMMEpU3aluil U
noJIMKoHAeHcauuu. CTpOeHUE U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB IOJIMMEPOB OT CTPOEHUS
MoJieKyJl. TepMomIacTUyHble U TePMOPEaKTHBHbIE MOJIUMEPHL. [Ipogodswue opeanuieckue noaumepbl.
Komnoszumnvie mamepuanvl. [lepcnekmugol uchonv3osanus komnosumuulx mamepuanos. Knaccudukanus
BOJIOKOH. CuHTeTH4eckue BosiokHa. [lonuadupHble U noauamMuaHbIe BOJIOKHA, UX CTPOEHHUE, CBOMCTBA.
ITpakTHyeckoe UCNONB30BaHUE BONOKOH. Cunmemuueckue nieHKu: uzonayus Ois NPpoeooos, Memopanbsl
07151 OnpecHenUs 600bl, 3auumHble NJIeHKU O A8MOMOOUTEN, NIAcmblpy, Xupypeuieckue nogsasku. Hoevie
MEeXHON02UU OANbHEUUe20 COBEPUIEHCINBOBAHUSA NOIUMEPHLIX Mamepuanos. TeopeTHYecKkHe OCHOBBI
XUMHH

Crpoenue BemectBa. CoBpeMeHHass MOJENb CTpOoeHusl aroMa. [lyannsm anexktpoHna. Keanmoevie yucna.
Pacrnipenenenne 371€KTPOHOB IO SHEPreTUUYECKUM YPOBHSM B COOTBETCTBHM C NMPUHIMIIOM HaWMEHbIIEH
sHepruM, npasuioM XyHaa u npuHuunom Ilaynn. OcoOEHHOCTH CTPOEHUs SHEPreTHUYEeCKUX YpOBHEH
aToMoB d-371eMEHTOB. DJIEKTpOHHAs KoH(purypanus atoma. Kinaccudukaiums XUMHIECKIX 3JIEMEHTOB (S-,
p-, d-amementhl). OCHOBHOE U BO30OYXKICHHBIC COCTOSHHS aTOMOB. BaJeHTHBIC 3JIEKTPOHBI.
[lepuonnueckas cucrtemMa xumuyeckux osnemeHToB J[.MI. MenneneeBa. @DOU3MYECKUH  CMBICTT
[Tepuonnueckoro 3akona /.. Menneneesa. [IpuauHbl 1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB
Y X COCAMHEHHMI 10 NepuojaM u rpynnaM. MupoBo33peHUecKoe U HaydHoe 3HaueHue [lepuoamyeckoro
3akona JI.1. MenneneeBa. Ilpocnosvl /].U. Menoeneesa. Omkpvimue HOBbIX XUMUUECKUX DTIEMEHMO8.
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DJIEKTpOHHAA MPUPOJAa XHUMHYECKOW CBSI3U. OIJIEKTpOOTpUllaTeIbHOCTh. KoBaneHTHass CBs3b, €€
Pa3HOBHJIHOCTH M MEXaHW3Mbl oOpa3oBaHusl (OOMEHHBIM M JOHOPHO-AKIENTOPHBIN). MOHHAs CBS3b.
Mertannunueckast cBsi3b. Bonopoanast cBsi3b. Meowcmonexkynsapuvie 83aumo0eiucmasusl.

Kpucrannuueckue u amopgHsbie BemecTBa. THUIIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJIApHas,
MOHHAs, MeTaJuIn4ecKas). 3aBUCUMOCTh (PM3UYECKHX CBOMCTB BEILIECTBA OT THIA KPUCTAJUIMYECKOMN
pemerku. Ilpuumnel MHOroooOpasusi BeniecTB. COBpPEMEHHBIE IPEACTABICHUS O CTPOEHUM TBEPIBIX,
KHUJKUX U Ta3000pa3HbIX BEUIECTB. JKuoKue Kpucmanioi.

XumMuueckue peakiuu. ['oMmoreHHele U rereporeHHble peakiuu. CKOpoCcTh peakliuy, €€ 3aBUCUMOCTb OT
pa3NUYHBIX (PAKTOPOB: MPHPOJBI PEATUPYIOMIMX BEHIECTB, KOHICHTPALUU PEArHpylONMX BEIIECTB,
temneparypsl (mpaBuio Bant-I'odda), miomany peakimoHHON MOBEPXHOCTH, HAMYMs KaTalnu3aTopa.
OHeprusi akTHBaLUU. Axmusuposannwili komniexc. Karanusatopsl u kartanu3. Poib karanus3aropos B
IIPUPOJIE U IIPOMBIIIIEHHOM IIPOU3BOJCTBE.

Ilonamue 06 sumanvnuu u 3umponuu. SHepeus [ubo6ca. 3akon ['ecca u cnencTBus U3 Hero. TersioBbie
s ekt XuMuYeckux peakiuil. Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakiuil. XUMHUYECKOe
paBHOBecue. CMeleHre XUMHUYECKOT0 paBHOBECHS O] IEHCTBUEM PA3IMYHbBIX (DaKTOPOB: KOHIEHTPAIIUU
pEarcHTOB WJIM TMPOJYKTOB PEaKIMH, JaBJICHUS, TeMIepaTypbl. Poiib cMelleHHs paBHOBECHs B
TEXHOJIOTUYECKUX MPOIECCaX.

Hucnepcuble  cuctembl. Konnouonvie cucmemwvl. VicTuHHblE  pacTBOphl. PacTBOpeHune — Kak
¢usukoxumuueckuit npouecc. CrocoObl BbIpaXEHUS KOHLEHTpPAILMM pPACTBOPOB: MaccoBas [JOJIs
PacTBOPEHHOI0 BEILECTBA, MOIAPHAA U MOAANbHAA KOHYenmpayuu. Tump pacmeopa u mumpogaHue.

Peaknuu B pacTBOpax 3nekTpoiuToB. KauecTBeHHBIE peakMy HAa MOHBI B pacTBOpe. KncioTHOOCHOBHBIE
B3aUMOJIEHCTBUS B pacTBOpax. AMGOTepHOCTb. HonHoe npouszgedenue 600bi. Booopoousiii noxazamens
(pH) pacmeopa. T'maponus coneil. 3HaueHHEe TUAPOIHM3a B OHMONOTMYECKMX OOMEHHBIX IpOLeccax.
[TpumeHeHne THAPOIN3a B IPOMBIIICHHOCTH.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIMM B MPHUPOJE, IMPOU3BOACTBEHHBIX IIpoleccax H
KHU3HEJIEATENbHOCTH OPraHu3MOB. OKUCIUMENbHO-60CCMAHOBUMENbHBII NOMeHyuan cpeovl. uazpamma
Ilyp6s. TloBeneHue BEIIECTB B cpellax ¢ pa3HbIM 3HaueHueM pH. MeTofbl 3IeKTPOHHOTO U 91eKmMpOHHO-
uonnoeo 6ananca. ['anpBaHNYECKUH 31eMeHT. XUMUYECKHE UCTOUYHUKH Toka. Cmanoapmmwlil 6000pOOHDbILL
anekmpoo. Cmanoapmuuvlil 31eKmpoOHbIL NOMeHYuanl cucmemsl. Psao cmanoapmuuix 21eKmpooHbIx
nomenyuanos. Hanpaenenue oxuciumenbHo-60CCMAaHOBUMENbHBIX peakyuil. DIEKTPOINU3 PACTBOPOB U
pacrmaBoB  coied. [IpakTuueckoe THpUMEHEHHE DJEKTPONIW3a Ul  MOJYYEeHUs  ILEJOYHBIX,
II€JI0YHO3EMENIbHBIX METAJUIOB M altoMuHUs. Koppo3usi MeTamioB: BUAbI KOPPO3HUH, CIIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3UH.

OCHOBBI HEOPTrAaHUYECKOI XUMHH

Oobmas xapakrepuctuka sneMeHToB I[A—IlIA-rpynn. Oxcuabl W MEPOKCUABI HATPUS W KajMsl.
Pacnio3HaBanue kaTnoHOB HaTpus W Kanus. Coiau HaTpus, Kajlus, KajdblMs U MarHus, UX 3HaueHHE B
IpUpPOJIe U XKU3HU uelloBeka. JKecmkocmb 600bl u cnocobul ee ycmpanenus. Komnaexcuvie coeounenus
AnOMUHUA. ANIOMOCUTUKAMbI.

Mertamnel IB-VIIB-rpynn (Menp, 1uHK, Xpowm, Mmaprasen). OcoOeHHOCTH cTpoeHus atomoB. OOmiue
¢dusnyeckre 1 xumuueckue cBorcTna. [lonydyenue u npumeHerre. OKCUIbI U THAPOKCUIBI ITHX METAJLIOB,
3aBHCHMOCTb X CBOWCTB OT CTEIIEHU OKHUCIIEHUS 3IeMeHTa. BaxHeimue conu. OKUCIuTeNnbHbIE CBONCTBA
coJiell XpoMa M MapraHiia B BbICUICH CTETIEHU OKUCIICHUs. Komniekcuvie coeOuHenus xpoma.
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O6m1as xapaktepuctuka anemMeHToB [V A-rpynmel. CBoCTBa, ojydeHHe U TpuMeHeHue yriist. CHHTe3-Ta3
KaK OCHOBa COBPEMEHHOM MPOMBINIIICHHOCTH. AKTUBUPOBAHHBINA yroJib KaK aJcopOeHT. Harocmpykmypul.
Mupoevle docmudicenus 6 obaacmu co30aHUsi HAHOMAMEPUANo8. DIeKMPOHHOE CMmpoeHue MOJIeK) bl
yeaprozo eaza. llonyuenue u npumeHnenue yeapnozo 2aza. buonoruyeckoe NOEHCTBHE YrapHOro rasa.
KapOunp! kanbius, anroMuHus 1 xenesa. Kapoonatsl u rusipokapOooHatsl. Kpy2oeopom yenepooa 6 scusoti
u Hedicusoul npupooe. KauecTBeHHas peakiysi Ha KapOOHAT-HOH.

dusnyeckue 1 XUMHIECKe cBorcTBa kKpeMuus. Cunanbl 1 cuunuabl. Okcua kpemuus (IV). Kpemauessie
KHCIIOTHI ¥ UX coi. CUITMKaTHbIE MUHEPAJIbl — OCHOBA 3€MHOM KOPBI.

OOmast xapakrepucTuka sneMeHToB VA-rpymnmbl. Hutpuasl. KauecTBenHast peakuus Ha HOH aMMOHHSL.
A3OTHast KHCJIOTa KaK OKUCIUTeNnb. HuTpaTsl, X (usnyeckre ¥ XMMHUYECKHE CBOWCTBA, MPUMEHEHHE.
CaoiictBa, nonydyenue u npumerenue ¢ochopa. @ochun. Dochopusie u nonnupocHopHbIE KHCIOTHI
buonoruueckas pons ¢pocdaros.

OO6mas xapakrepuctuka d31eMeHTOB VIA-rpynmel. OcoOble CBONCTBAa KOHIIGHTPUPOBAHHOW CEpPHOU
KHCNoThl. KauecTBeHHBIE peakuu Ha cynbdu-, cynbQuT-, U CyiabpaT-uOHBIL.

Oo6mas xapakrepuctuka aeMeHToB VIIA-rpymnmel. OcobeHHOoCTH XMMUU PTOpa. ['amoreHoBo10po Ikl U MX
nosydeHue. ['ajoreHoBoOpOAHbIE KUCIOTHl U X coyi. KaduecTBeHHBbIE peaklMi Ha TaJIOre€HUI-HOHBI.
Kucnopoaconepxamme coeguaenns xjiopa. [I[puMeHeHne rajJloreHoB U X BaKHEUIIUX COCIMHEHUN.

bnazopoonvie cazwvi. [Ipumenenue 61a20po0HbIX 2a308.

3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COEIMHEHUHN, BBICIIUX OKCH/IOB
U TUJIPOKCHJIOB.

Wnentudukanus HeOpraHn4eckux BEUIECTB U HOHOB.
XUMHUA U )KH3HD

Hayunble MeTonbl Mo3HaHUs B XuMHM. VcTouHukK xuMudeckod uHopmarun. [lonck nadopmanuu mno
Ha3BaHUAM, UICHTU(PHUKATOPaM, CTPYKTYPHBIM (popMynaM. XUMHUECKUI aHAIN3, CHHTE3, MO/IETIMPOBAHUE
XMMHUYECKHX MPOLIECCOB U SIBIEHUI KaK METOJIbl HAyYHOT'O MO3HaHUs. Mamemamuueckoe Mooeruposanue
NPOCMPAHCMBEHHO20 CMPOEHUs MOAeKYNl opzanuueckux eewjecms. Cospemennvle Qu3uKO-xumuieckue
Memoobl YCMAHOGIEHUsL COCMABA U CMPYKMYPbl 8€UieCMa.

Xumus u 310poBbe. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEpaIbHbIE BOBL. [IpoGiemsl,
CBSI3aHHBIE C MPUMEHEHUEM JIEKapCTBEHHBIX MpenapaTtoB. BpenHbie mpuBBIYKY U (haKTOPHI, pa3pyllIaroline
3/10pOBbe (KypeHue, yIoTpeOIeHUE aKOrosl, HAPKOMAHHS).

Panmonansnoe nuranue. [TumeBsie qo0aBku. OCHOBBI MUIIIEBON XHMHH.

Xumus B Meauiuae. PazpaboTka gexkapcTB. XUMUYECKHE CEHCOPHI.

XuMHS B MOBCEIHEBHOM *U3HU. MOIOIME U YUCTAILLME CPEICTBA. PenenaeHThl, WHCEKTUIIU/IbI.
CpenctBa NUYHOW THTHMEHBI UM KocMeTukH. IlpaBunma Oe3omacHOW pabOTHI C €IKHUMH, TOPIOYHMH U
TOKCUYHBIMHU BEIIECTBAMH, CPEJICTBAMHU OBITOBON XHMUHU.

XuMHUs U CeNbCKOe XO03i1iCTBO. MUHEepanbHble U OopraHuyeckue ynoopenus. CpeacTBa 3alIUThI
pacTeHui.

XuMus B mpoMmbliuieHHOCTH. OOIKe MpenCcTaBiIeHus] O MPOMBIINUIICHHBIX CIIOCO0aX MONTYYeHUS
XUMHUYECKUX BeIIeCTB (HAa TpUMepe MPOM3BOJICTBA aMMHaKa, CEPHON KHUCIOTHI). [IpomblnuieHHas
oprannueckas xumus. CeIpbe IS OPraHUYeCKOW MPOMBIIUICHHOCTH. [IpobieMa OTX00B U MOOOYHBIX
npoaykToB. Hanbosnee KpynHOTOHHaXHBIE TPOU3BOJCTBA OPraHUUECKUX coequHeHni. UepHas 1 1BeTHas
MeTtaimyprusi. CTeKJIO ¥ CUIIMKaTHAs POMBIIUIEHHOCTD.

Xumuss u sHepretuka. [IpupoaHble HMCTOYHUKHU YII€BOAOPOAOB. [IpupoaHblii M NOMYTHBIMA
He(TsIHOM Ta3el, UX cocTaB W ucnoib3oBaHue. CoctaB HepTn M ee mepepadborka. HedrempomykTorl.
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OxranoBoe uuciio 6eHsuHa. OXpaHa OKpyKarollei cpeabl npu HedTernepepaboTKe U TPaHCIIOPTUPOBKE
HEPTENPOIYKTOB. AJBTEPHATUBHBIC UCTOYHUKH YHEPTUH.

Xumus B ctpoutenscTBe. Llement. beron. [Togbop onTUManbHBIX CTPOUTEIBHBIX MaTEPHAIOB B
MIPAKTUYECKON ACSITEILHOCTH YETIOBEKa.

XuMus 1 9Kosorus. XMMHUECKOE 3arpsi3HeHUe OKpY Karoliei cpeasl U ero nocienctsua. Oxpana
rupocdepsl, mOuBbI, aTMOCHEPHI, PIIOPBI U PayHBI OT XUMUYECKOTO 3arpsiI3HEHUSI.

Tunbi PACUYE€THBIX 3aa4:

HaXO}K,I[eHI/Ie MOHCKyanHOﬁ (bOpMy.TIH OpTraHU4YC€CKOro BEUIECTBA I10 €ro MmiIOTHOCTU U MaCCOBbIM
AOJIAM 3JIEMEHTOB, BXOOAIIUX B €0 COCTaB, WX 110 ITPOAYKTaM CropaHus.

PacueTrs MaccoBoi JOJIN (MaCCI)I) XUMHYCCKOIo COCANHECHHA B CMECH.

PacueTsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA ) POTYKTOB PEAKIIMH, €CIIA OJHO U3 BEIECTB JaHO
B U30BITKE (MMEET IPUMECH ).

Pacuersr MaccoBoil wiaM 00BEMHOW [IOJIM BBIXOAA NPOAYKTa PEAKUUH OT TEOPETHUYECKHU
BO3MOJKHOTO.

Pacuers! TermoBoro 3¢ dekra peakuuu.
PacueTbl 00bEMHBIX OTHOIIIEHUN I'a30B IIpUu XUMHUYCCKHUX PCAKIHAX.

Pacuetsl Macchl (00beMa, KOIMYECTBA BEIECTBA) IPOAYKTA PEAKIUH, €CJIM OJHO U3 BEIIECTB 1aHO
B BHJIE PACTBOPA C OIIPEIEICHHON MAaCCOBOM J10JIEM paCTBOPEHHOIO BEUIECTBA.

Tembl npakTHYecKUX PadoT (HA BLIOOP yuuTe/Isl):

KauecTBeHHOE onpeneneHue yriaepoaa, BOA0Opoa U XJI0pa B OPraHNYeCKUX BELECTBAX.
KoHcTpyrpoBaHue mapoCcTEPKHEBBIX MOJIEIEH MOJIEKYJI OPTaHNYECKUX BEILIECTB.
Pacnio3naBanue niaacTMacc ¥ BOJIOKOH.

ITonmy4yeHne UCKyCCTBEHHOIO HIENKA.

Pemenne skcnepruMeHTAIBHBIX 331a4 HA ITOJIyYEHUE OPTaHUYECKHUX BEIECTB.

Pemenne skcniepuMeHTaIBHBIX 33]1a4 HA PACIIO3HABAHUE OPraHUYECKUX BELIECTB.
WNnentudukanus HEOPraHn4eCKuX COeIMHEHUH.

[Tonyuenue, cobrpanue 1 pacrio3HaBaHHE ra3oB.

Pemenne skciepuMeHTANIBHBIX 3aa4 110 TeMe «MeTamisD.

Pemenne skcnepuMeHTANIBHBIX 3a1a4 110 TeMe «HemeTtas.

Pemrenne OKCIICPUMCHTAJIBHBIX 3aJa4d II0 TEME «'eHeTndeckass CBSI3b MCXKIAY KllacCaMiu
HCOPTaHNUYCCKUX COC}IHHGHHﬁ».

Pemrenne OKCIICPUMCHTAJIBHBIX 3ada4 IO TEME «'eHeTndeckass CBS3b MCXKAY KJIacCaMHu
OpPraHu4e€CKux COC}IHHCHHﬁ».

[Tomy4yenue >THIIEHA U U3y4EHHUE €r0 CBOMCTB.
[Tonmy4yeHnue yKCyCHOW KMCIIOTBI U U3yYEHUE €€ CBOMCTB.
I'mpponus KupoB..

N3roTosneHune Mbiia pyqdHON pabOTHI.

XUMUSI KOCMETHYECKUX CPEICTB.

HccnenoBanue cBOHCTB OEIKOB.

OCHOBBI ITUIIIEBON XUMHH.

HccnenoBanue NUIIEBBIX 100aBOK.

CBolicTBa 0THOATOMHBIX 1 MHOI'OATOMHBIX CIIHPTOB.

XMMHYECKUE CBOMCTBA aJIbJIETUIOB.
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CuHTe3 coKHOTO ddupa.

I'maponus yrieBoaos.

YcrpaneHue BpeMEHHOM KECTKOCTH BOJBI.

KauecTBeHHbIE peakiii Ha HEOPraHUYECKHE BEIIECTBA U MOHBI.

HccnenoBanuie BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKOI peakiuu.
Omnpenenenne KOHIEHTPAMU PacTBOPa aCKOPOMHOBOW KUCIOTHI METOI0M TUTPOBAHUSI.

TemaTnuyeckoe NIaHMPOBaHUE

TemaTnueckoe rIaHupoBaHKUE 10 yUeOHOMY MpeAMETY «XHMHUS» COCTABJIEHO C y4eTOM paboueit
IporpaMMbl BocriuTaHus. BocruTaTenbHbI MOTEHIMAN JAHHOTO Y4eOHOT0 IpeMeTa 00ecednBaeT
peanu3aluio eJIeBbIX TPUOPUTETOB BocnuTaHus obydatonmxcs COO

10 kmacc (6a30BbIii ypOBEeHb)

Ha3Banue Tembl KonuyectBo 4acoB B
padoueil nporpamme
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11

Pazgea 1 OcHOBBI OpraHu4ecKkoil XUuMUH

293

Temal.1BBenenue 10

Temal.2. YriieBoaopoabl M HX NPUPOJIHBIE 8

HCTOYHUKH

Temal.3. Kucaopoaconepxaimue 8

OpraHuYecKue Bemecrsa

Temal.4.A30Tconep:Kaniue oprannyecKmne

BelllecTBa

Paznea 2 Xumus u :ku3Hb. buosornuyecku 6

AKTHBHbIE BellleCTBA

Hroro: 35
11 kaacce (0a30BbIii YPOBEHbD)

Ha3zpanue TeMbl KouunyecTBo 4acoB B

paboueii nporpamme

Pasnen 1 TeopeTruueckne 0CHOBbI XUMHU

. 8
Temal. CrtpoeHune aToMa W NePHOAUYECKHUH
3akoH /.U.Menneseena.
Tema2. CTpoeHue BelecTBa. 24
Tema3. XumMnueckue peakumu. 16
Tema4. BemecTBa u ux cBoiicTaa. 18
Peseps 2
Hroro 68

10 kaace (yriy0JieHHbIl YPOBEHb)

Ha3Banmne TeMbI

BBenenue .IloBTopenue .

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

18

KoJunuecTBo
YacoB

no padoyei
nporpamme
1
4




kjace, CtpoeHnne M Kiaccu(pukanus OpraHu4ecKuX coeJuHeHHit 7

XuMHUYeCKHe PeaKlMi B OPraHn4ecKol XUMHUU 3
YriaeBoaopoabl. AJTKaAHBI M AJIKEHbI 14
AJKHHBI .AJikagueHbl. Luknoankanbl. 11
ApomaTnueckue yrijiesoaopoasl.IIpupoanbie HCTOYHUKH 17
yIJ1€BOAOPOA0B

Cruptbl u ¢eHoIbI 10
AJIbJIeruabl 1 KETOHDI 10

Kap06oHoBble KHCJI0THI.

d¢dupsi .JKupbi

A3oTcoaep:Kamme coeTHHEHUs

4
7
YriaeBoabl 6
6
5

buojornyecku aKTMBHbIE COeTUHEHUS

Bcero 105

(YyriryOJieHHBbI YpPOBEHb)

KoangecTBO
HasBaHnue TemMbl 4acos

no padoueii

nporpamme
Tema 1. CTpoenne atoma 9
Tema 2. Ctpoenue BemecTBa. J{lucnepcHblie cucreMbl B 17
pacTBOpbI
Tema 3. XumMnuyecKue peakunu 23
TeMma 4. BelecTBa ¥ X CBOHICTBA 34
Tema 5. XuMH4YecKuil NPaKTHKYM 7
Tema 6. XumMusd B JKU3HH 001ecTBa. Perienue 3axay. 12
HToro 102
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