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Ili1anupyemble pe3yJibTaThbl OCBOCHHUS Y4eOHOr0 nmpeaMera « XuMHs»
JIMYHOCTHBIE Pe3yJIbTATHI:

POCCHUHCKYIO TPa)XIaHCKYI0 HIACHTUYHOCTb, MATPUOTHU3M, YBOKEHHE K CBOEMY Hapoauy,
YyBCTBa OTBETCTBEHHOCTH Iiepen; PoaumHON, TOpaocTH 3a cBOM Kpail, cBow Poauny,
IIPOLIIOE U HACTOSIIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccun, yBaxkeHHe rocy1apCTBEHHBIX
cuMBOJI0B (rep0, diar, ruMH);

IPaXIaHCKYIO MO3UILMI0 KaK aKTHBHOI'O M OTBETCTBEHHOI'O YJI€HA POCCHICKOro O0ILECTBa,
OCO3HAIOIIET0 CBOM KOHCTHTYI[MOHHBIE TpaBa M OO0S3aHHOCTH, YBAXKAIOIIETO 3aKOH H
MPAaBOMOPSIIOK, OOJIAJAIOIIEr0 YYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO
MPUHUMAIOIIETO TPaJUIMOHHbIE HAIMOHALHBIE U 00IleYeIOBEYeCKHEe IT'YMaHUCTHUYECKHE U
JEMOKpPAaTUYECKUE LIEHHOCTH;

TOTOBHOCTbH K ciyxeHHi0 OTeuecTBy, ero 3aiure;

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIOPA3BUTHUS
HayKH U OOLIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha AHMAJIOTe KYIBTYp, a TaKKepa3IMuHbIX
(hopM 00IIECTBEHHOTO CO3HAHMUSI, OCO3HAHNE CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;
chOpPMUPOBAHHOCTH OCHOB CaMOpPa3BUTHUS M CAMOBOCIHTAHHUS B COOTBETCTBUU C
0O0IIIeueI0BEYECKUMHU IICHHOCTSIMU U HJeajaMH TPa)KIaHCKOro OOIIeCTBa; TOTOBHOCTh H
CIIOCOOHOCTH K CAMOCTOSITEIILHOM, TBOPYECKON M OTBETCTBEHHOM JIEATEILHOCTH;
TOJICPAHTHOE CO3HAHUE U MOBEACHUE B MOJUKYJIBTYPHOM MUPE, TOTOBHOCTH U CIIOCOOHOCTh
BECTH JIMAJIOT C IPYTMMH JIIOJbMH, TOCTUTaTh B HEM B3aMMOIIOHMMAHUS, HAXOAUTh O0IIUE
eI U COTPYAHHUYATh IS UX JOCTHKEHHS, CIIOCOOHOCTh MPOTHBOCTOSITH WJIEOJIOTUU
JKCTpeMH3Ma, HAIMOHANU3Ma, KCeHO()OOWH, AMCKPUMHUHALMU 1O  COLHUAIBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIMOHAJIILHBIM MPU3HAKAM U JIPYTUM HETATUBHBIM COIMATIbHBIM
SIBIICHUSIM;

HaBbIKH COTPYJHUYECTBA CO CBEPCTHUKAMHU, I€TbMHU MIIAJIIIETO BO3pPACTa, B3POCIBIMU

B 00pa30BaTEIbHOM, 00IIECTBEHHO TOJIE3HOM, YIeOHO-UCCIEA0BATEIbCKOM, MPOSKTHON U
JIPYTUX BUAAX ACSITETbHOCTH;

HPaBCTBEHHOE CO3HAHME U TIOBEJCHNE HA OCHOBE YCBOCHUS OOIIEUEIIOBEYECKHUX IIEHHOCTEH;
TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHHIO, B TOM 4YHCIE CamMoOOpa3oBaHHIO, Ha
MPOTSHKEHUH BCEH KU3HU; CO3HATENBHOE OTHOIICHHE K HEMPEPHIBHOMY OOPa30BaHHUIO KaK
YCJIOBHIO YCTICIIHON MPOPECCHOHAIIBHON U 00IIIECTBEHHON JIEATEeIbHOCTH;

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIICHHIA;

MPUHATAEC W peaM3alyi0 IEHHOCTEH 3J0poBoro u 0Oe3omacHOro oOpasza KU3HH,
MOTPEOHOCTH B (PU3WYECKOM  CAaMOCOBEPINCHCTBOBAHWH,  3aHATUSIX  CIOPTHBHO-
O37I0POBUTETIFHONM  JAESITENBbHOCTBbIO, HENPUATHE  BPEIHBIX  TPUBBIYEK:  KypeHHS,
YIIOTPeOIICHHSI aTKOT OIS, HAPKOTHKOB;

OepeXkHOe, OTBETCTBEHHOE W  KOMIIETEHTHOE OTHOIIeHHEe K (U3M4eckoMy W
MICUXOJOTHYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY, TaK W JAPYruX IIOJeH, yMeHHe
OKa3bIBaTh IIEPBYIO IIOMOIIIE;

OCO3HaHHBIN BBIOOp Oyaymied mpodecciu W BO3MOKHOCTEH peanu3alud COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOIICHHE K MPO(EeCcCHOHANBLHON NeATeIhHOCTH KaK BO3MOXKHOCTHU
ydyactusa B PEIICHHMU JIMYHBIX, O6H.[€CTB€HHI)IX, roCyadapCTBCHHEIX, O6HleHaHI/IOHaJ'IBHI)IX
npobiem;

CCbOpMI/IpOBaHHOCTB SKOJIOTHYECKOI'O MBIIIIJICHU A, IOHUMAaHWs BIIUSIHUA COITUAJIBHO-

SKOHOMUYECKHX TTPOIIECCOB HAa COCTOSTHUE MPUPOTHON 1 COIIMAIBHON CPEbI; MPUoOpeTeHrne
OTBITA FKOJIOTO-HAMPABICHHON JEATEIBHOCTH;

OTBETCTBEHHOE OTHOIICHUE K CO3/JaHHI0 CEMbH HAa OCHOBE OCO3HAHHOTO TMPUHATHUS
[EHHOCTEN CEMENHON KU3HU.



MertanpeamMeTHble pe3yJibTAThI

YMEHHE CaMOCTOATEIBHO ONPENENSATh LENIU JEATEIBHOCTH M COCTaBIATh  IUIAHBI
JESITEIbHOCTH; CaMOCTOSITEJIBHO OCYIIECTBIIATh, KOHTPOJIMPOBATb U KOPPEKTHUPOBATh
JeSTEeNbHOCTD; HMCII0JIb30BaTh BCE BO3MOXKHBIE PECYPChl ISl AOCTHXKEHMS IOCTABICHHBIX
LeNIel U pean3aliy MIaHOB JESTeIbHOCTH; BEIOUPATh YCIICIIHbIE CTPATETUU B Pa3IMYHBIX
CUTYyaLUsAX;

yMeHue IIPOJTYKTUBHO oOuiarbes u B3aUMOJICVICTBOBATh B nporecce
COBMECTHON/IEATEIIBHOCTH, YYUTBIBaTh TO3ULUM JPYTUX YYACTHUKOB JEATEIbHOCTH,
s hekTHBHOpa3pemaTh KOHPIUKTHI;

BJIaJICHME HAaBbIKAMHM II03HABATENIBHOM, Yy4eOHO-HCCIeNOBaTEeIbCKOW M IPOEKTHOM
NESITENbHOCTH, HaBbIKAMU pa3pelleHus NpolsieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY IIOMCKY METOJOB pEUIeHMs] MPAaKTUYECKUX 3a/ady, IPUMEHEHUIO
pa3IUYHBIX METOAOB IIO3HAHUS;

TrOTOBHOCTb u CIIOCOOHOCTh K CaMOCTOSITENIbHOI MH(}OpPMaLIMOHHO-
[I03HABATEIbHONACITEILHOCTH,  BIQJCHUE  HaBbIKAMU  [OJIyYEHHUS  HEOOXOAUMOM
uHboOpMalMU HU3CIOBaped pas3HbIX TUIIOB, YMEHHE OpPUEHTHPOBATHCS B PA3JIMYHBIX
MCTOYHUKAXUH()OPMAIIUK, KPUTHUYECKH OLEHUBATH W WHTEPIPETHPOBATH WH(POPMAIHUIO,
MI0JTy4aeMYyIOU3 Pa3IMUHbIX HCTOUHHKOB;

YMEHHE HCIIONIb30BaTh CpeACTBa MH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIXTEXHOJIOTUN
(nanee - UKT) B pelieHun KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX MOPIaHU3AlMOHHBIX 33a4 C
CO0JII0ICHUEM TpeGoBaHUI SPrOHOMUKH, TE€XHUKNOE30I1aCHOCTH, TUTHEHBI,
pecypcocOepekeHus1, MPAaBOBBIX U 3TUYECKUX HOPM, HOPMUH(POPMALIMOHHOW 0€3011acCHOCTH;
yYMEHHUE ONpeAeATh Ha3HaUeHNEe U (QYHKIMH Pa3InYHbIX COLUAIBHBIX UHCTUTYTOB,;

YMEHHUE CaMOCTOSITEIbHO OLCHUBATh ¥ IPUHUMATh PELLICHMS], OTIPeIeNIIoIe

CTPAaTETHIO MOBEJEHMS, C YUETOM I'PaXXAAHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

BJIa/ICHUE SI3BIKOBBIMH CPEJICTBAMU - YMEHHE SICHO, JJOTUYHO U TOYHO H3JIaraTh CBOIOTOUKY
3peHus, UCII0NIb30BaTh aIEKBATHBIE SI3BIKOBBIE CPEICTBA;

BJIaJIHHE HAaBbIKAMU MIO3HABATENIbHON Pe(IESKCHH KaK OCO3HAHUS COBEPILIAEMBIXACHCTBUHN 1
MBICIUTENBHBIX IPOLIECCOB, UX pPE3YylbTaTOB M OCHOBAaHUM, TPaHUIl CBOETO3HAHUS U
HE3HaHUs, HOBBIX ITI03HABATENIbHbIX 3a/1a4 U CPENICTB UX TOCTHKEHUS.

PerynsTuBHble yHUBEpCcaIbHbIE yUEOHbIE 1EUCTBUS
BbInycKHMK Hay4YuTCS:

CaMOCTOATENIBHO ONPEAEIISATh LI, 3a4aBaTh NapaMeTpbl U KPUTEPHUH, IT0 KOTOPBIM MOKHO
ONPEJIEINTD, YTO LN TOCTUTHYTA;

OLICHUBATh BO3MOXKHBIEC IOCIEACTBUSA JOCTUKEHUS IOCTABJICHHON LIEJIU B JEATEIbHOCTH,
COOCTBEHHOM XHU3HH U KU3HU OKPYKAIOIIMX JIIOJIEi, OCHOBBIBAsICh HA COOOPAXKEHUSAX STUKU
1 MOpAJIH;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4M B 0Opa30BATENbHON JAEATENbHOCTH WU
KU3HEHHBIX CUTYalUsX;

OLICHUBAaTh pPECypChbl, B TOM 4YHUCIE€ BpEMs M JPyYTHE€ HEMATEpUAIBHBIE PECYPCHI,
He0OXO0IMMBIE I JOCTUKEHHSI IOCTaBJICHHOM 11eTH;

BbIOMpPATh MyTh JOCTHKEHUS IIeNM, IUIAHUPOBATh pEIleHHe IIOCTABJICHHBIX 3a/ad,
ONTUMHU3HPYsI MaTEpUATIbHBIE U HEMATEpUaIbHBIE 3aTPATHhI;

OpraHM30BbIBaTh 3(PPEKTUBHBI TOHUCK pPECYpcOB, HEOOXOAMMBIX ISl JOCTHUKEHHS
IIOCTaBJICHHOM LIEJIH;

COIIOCTABJIATH MOJIYYECHHBIN PE3YJIBTAT AEATEIbHOCTH C IIOCTAaBICHHOMN 3apaHee LENbIO0.

ITo3HaBarenbHbIE YHUBEPCATIbHBIE YUEOHBIE 1EHCTBUS
BblIlTyCKHMK HayduTCA:

UCKaTh M HaXOJUTh 0OOOIEHHBIE CIOCOOBI pEelIeHUs 3a/lad, B TOM YHCJE, OCYIIECTBISATh
pa3BepHYTHIN WH()OPMAITMOHHBIM TIOMCK W CTaBUTh Ha €r0 OCHOBE HOBBIC (Y4cOHBIC H
MO3HABATENIbHBIC) 3a]1a4H;



KPUTHYECKH OLIEHMBaThb W MHTEPIPETUPOBATh HMHPOPMALUIO C Pa3HbIX [O3UIUH,
pacro3HaBaTh U (GUKCHUPOBATH IPOTUBOPEUHSI B MHPOPMALIMOHHBIX UCTOYHUKAX;
HCIIONB30BaTh pa3jIMYHble MOJEIbHO-CXEMAaTUYECKUE CpPEACTBA Ul  IIPEICTaBIICHUS
CYLICCTBCHHBIX CBSI3¢l M OTHOLICHWM, a TaKKe IPOTUBOPEYUH, BBIABICHHBIX B
MH(POPMALMOHHBIX HCTOYHUKAX;

HaXOJUThb U IPUBOJUTH KPUTHYECKUE apTyMEHTBI B OTHOIICHUM JEHUCTBUHI U CYKICHUN
IPYToro; CHOKOWHO ¥ pa3yMHO OTHOCUTBCSI K KDUTUUECKHUM 3aMEUYaHUSAM B OTHOILLIEHUU
COOCTBEHHOTO CYXKICHUS, pACCMAaTPUBATh MX KaK Pecypc COOCTBEHHOTO pa3BUTHS;
BBIXOJUTh 33 PaMKHU Y4eOHOro IpeAMeTa U OCYLIECTBIATb LEJIECHAIPABICHHBIA IOUCK
BO3MOKHOCTEH Ul ILHUPOKOro MEPEeHOCca CPEACTB U CIOCOOO0B ACHCTBUS;

BBICTPAauBaTh MHAMBUYAJIbHYIO0 00pa30BaTEIbHYI0 TPAEKTOPUIO, YUUTHIBAsSI OTPAHUYEHHUS CO
CTOPOHBI IPYTUX YY4aCTHUKOB U PECYpPCHBIE OTPAaHUYCHMS;

MEHSATD U YACPKUBATh Pa3HbIE MIO3UIIMN B IO3HABATECIILHOMN IEATEIbHOCTH.

KomMMyHHMKaTHBHbBIE YHUBEpCAJIbHbIE YUeOHbIE 1EHCTBHS
BeInnyCKHHMK Hay4duTCs:

OCYILLIECTBIIATh JEJIIOBYI0O KOMMYHHKAIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3pPOCIBIMH (KaK
BHYTpH 00pa30BaTEeJIbHOM OpraHu3alluy, TaKk M 3a ee IpejelamMH), MoAOUpaTh MapTHEPOB
JUIs  JE€JOBOM  KOMMYHHMKAllMM  HCXOIA U3  COOOpaX€HUM  pe3yJbTaTUBHOCTH
B3alMOJECICTBUS, a HE JINYHBIX CUMIIATH;

IIPU OCYHIECTBJIIEHUU TIPYNIOBOM pabOThl OBITh KaK PYKOBOJUTENIEM, TaK U UJICHOM
KOMaHJIbl B DPa3HbIX pOJAX (rFeHepaTtop W, KPUTUK, HCIOJHUTENb, BBICTYNAIOLIHM,
JKCIEPT U T.1.);

KOOP/JMHUPOBaTb M BBINOJHATH pabOTy B YCIOBHMSX PpEAJbHOr0, BHUPTYaIbHOTO U
KOMOHMHUPOBAaHHOI'O B3aUMOJICHCTBUS;

pPa3BEpPHYTO, JIOTMMHO M TOYHO M3Jararb CBOK TOYKY 3pEHHs C MCIOJIb30BAaHUEM
a/IeKBaTHBIX (YCTHBIX U MUCHbMEHHBIX ) S3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(IMKTOT€HHbIE CUTYallud U MPEeI0TBpAIaTh KOH(MIUKTHI 10 UX aKTUBHOU
(a3bl, BEICTpaMBaTh JEJIOBYI0O U 00pa30BaTENbHYI0 KOMMYHUKAIUIO, U30€eras JTMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

IIpenmeTrHbie pe3yJIbTaThI

c(hOpMHUPOBAHHOCTh TPEACTABICHUN O MECT€ XMMHUM B COBPEMEHHOW HAy4YHOW KapTHUHE
MHpa; TOHHMAaHHME POJH XHUMHUH B (QOPMHUPOBAHUU Kpyrozopa U (PyHKIMOHAIHHOU
IPAMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs MPAKTUUYECKUX 3a/1a4;

BJIaJICHUE OCHOBOIIOJIAralOIIMMU XUMHUYECKUMU TTOHSATHUSAMH, TEOPUSIMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTUEN M CUMBOJIMKOM;
BJIAJICHUE OCHOBHBIMH METOJAMHM HAy4YHOr'O I[IO3HAHMS, WCIOIb3YEMBIMU B XUMUU:
HaOIlto/IeHNe, OMHUCAaHHWe, WU3MEpPEeHHe, JKCIEPUMEHT; yMeHHe oOpadaThiBaTh, OOBICHATH
pe3yibTaThl TPOBEACHHBIX OIMBITOB M JI€NaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH
MIPUMEHATHh METO/IbI IO3HAHUS TIPU PEIICHUH MPAKTUUYECKUX 33/1a4;

c(hOpMHUPOBAHHOCTh YMEHHS JaBaTh KOJIMYECTBEHHBIC OLIEHKH M TIPOBOJUTH PACUETHI IO
XUMHYECKUM (OopMyrIaM U ypaBHEHUSIM;

BJIQJICHUE TTPaBUJIAMHU TEXHUKH O€30MaCHOCTH MPHU UCIIOIH30BAHUHN XUMHUYECKUX BEIIECTB;
c(hOpMHUPOBAHHOCTH COOCTBEHHOW IMO3HIIMH MO OTHOMICHUIO K XUMUYECKON HH(POPMAIIHH,
MOJTy4aeMO# M3 pa3HbIX HCTOYHUKOB;

JUIsE 0OYYaIOIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 37I0POBbsI OBJIaJIECHUE OCHOBHBIMHU
JOCTYITHBIMU METO/IAMH HAYYHOTO TIO3HAHUS;

JUISL CIIENBIX U CIa0OBUASAIINX OOydYaroluXcsl OBJIQJCHUE MPaBUIAMH 3alIUCU XUMUYECKHX
(hopmys ¢ HCTIONIb30BaHUEM PelbePHO-TOUCHHON cucTeMbl 0003HaueHuit JI.bpaits.
c(hOpPMUPOBAHHOCTH CHCTEMbI 3HAHUH 00 OOIIMX XUMHUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHUSIX;

c(OpMHUPOBAHHOCTh YMEHUH HCCIIE0BATh CBOMCTBA HEOPTaHUUECKUX M OPraHUYECKUX
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BELIECTB, O0BACHATH 3aKOHOMEPHOCTH MPOTEKAHMSI XUMUYECKUX PEAKI[Uil, IPOTHO3UPOBATh
BO3MOXHOCTDb UX OCYIICCTBJICHUA

BJIa/ICHHE YMEHUSMHU BBIABUTAaTh TUIIOTE3bl HA OCHOBE 3HAHMA O COCTaBE, CTPOCHHUH
BEIIECTBA U OCHOBHBIX XMMHUYECKHUX 3aKOHAX, IPOBEPSITh UX IKCIEPUMEHTAIIBHO,
(bopMyIHpys LIeNb UCCIIEAOBAHMS;

BJIa/ICHUE MeTOJIaMU CaMOCTOSITENILHOTO IUTAHUPOBAHUS u MIPOBECHUS
XUMHYECKUXIKCIIEPUMEHTOB C COOJIIOIEHUEM TIPaBUII 6€301acHOM paboThI C BEIIECTBAMU U
n1abopaTopHbIM 000pyI0BaHNEM; CPOPMUPOBAHHOCTh YMEHHM ONMUCAHMS, aHAIN3a U OLICHKU
JIOCTOBEPHOCTH MOJIY4EHHOT'O PE3yibTaTa;

c(OpMUPOBAHHOCTh YMEHUN MPOTHO3UPOBATh, AHATU3UPOBATH U OLEHUBATh C IMO3ULUI
9KOJIOTMYECKON 0€30MacHOCTH MOCIEICTBUS OBITOBOM U MPOU3BOJACTBEHHOM N1E€ATEIbHOCTH
YeNIOBEKa, CBS3aHHOM ¢ MmepepaboTKOM BEIIECTB.

B pesynbrate u3yueHus: yaeOHOro npeamMera « XuMus» BBITYCKHUK HAy4YUTCS:

pacKpbIBaTh Ha MPUMEPAx POJib XUMHH B ()OPMHUPOBAHUN COBPEMEHHOW HAYYHOW KapPTHHBI
MHUpa U B IPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA, B3aUMOCBSI3b MEXY XUMHEN U IPYyTrUMHU
€CTECTBCHHBIMU HaYKaMH;

WUIIOCTPUPOBATH HA MPUMEPAX CTAHOBJIEHUE U SBOJIIOIUI0 OPIraHUYECKON XUMHUH KaK HayK1
Ha pa3JInYHbIX UCTOPUUYECKUX dTaNax €€ pa3BUTHS;

YCTaHABIMBAaTh NPUYMHHO-CICCTBEHHBIE CBS3U MEXIY CTPOCHHEM aTOMOB XMMHMYECKHX
JJIEMEHTOB U TIEPUOJMYECKUM WM3MEHEHHMEM CBOMCTB XUMHUYECKMX DJIEMEHTOB M HUX
COEIUHEHUI B COOTBETCTBUU C IIOJIOKEHUEM XMMMUYECKHUX JIEMEHTOB B MEPUOANYECKON
CUCTEME;

aHAJIM3UPOBATh COCTaB, CTPOCHUE M CBOICTBAa BELIECTB, IMPUMEHSS IOJOXKEHUS OCHOBHBIX
XUMHUYECKUX TEOPHUN: XMMHYECKOI0 CTPOEHHUsI OPraHNYecKuX coeqnHeHnii A.M. bytiieposa,
CTPOEHMSI aTOMa, XMMHUYECKOH CBS3H, DJIEKTPOJIMTHYECKON AMCCOLMALMUA KHCIOT H
OCHOBaHUH; yCTaHaBIMBAaTh IPUUYNHHO-CIIEJACTBEHHbBIE CBSI3U MEXK/y CBOMCTBaMM BEILECTBA
U €r0 COCTaBOM U CTPOEHUEM;

MPUMEHSTh IMpaBUia CHUCTEMaTHYECKOW MEXAYHAapOIHOW HOMEHKJIATypbl KakK CpeacTBa
pa3auyeHus U UACHTU(UKALMY BELIECTB 110 UX COCTaBY U CTPOEHUIO;

COCTABJISATh MOJICKYJISIPHBIE U CTPYKTYpHBbIE (DOPMYJIbl HEOPTaHMYECKUX M OpPraHMYeCKUX
BELIECTB KaK HOcUTeled HMHPOpMAlUMM O CTPOECHUU BEIIECTBA, €ro CBOICTBaxX U
IIPUHAUJIEKHOCTH K OIIPEJEIIEHHOMY KJIACCy COECINHEHUN;

OOBSACHATH IPUPOJY U CITOCOOBI 00pa30BaHUs XMMHUECKOH CBSI3U: KOBAJIEHTHOW (IOJISIPHOM,
HETIOJISIPHON ), HIOHHOM, METAINTUYECKOM, BOJOPOAHON — C EJIBIO ONPEACICHUS] XUMUYECKOM
AKTUBHOCTH BEILIECTB;

XapaKTepu30BaTh (PU3NYECKHE CBONCTBA HEOPraHWYECKUX W OPraHMYECKHUX BEIIECTB M
YCTaHABIIMBATh 3aBUCHUMOCTh (DU3MUECKHX CBOMCTB BEIIECTB OT THUIA KPUCTAIITUMYECKOU
pELIETKH;

XapaKTepu30BaTh 3aKOHOMEPHOCTH B M3MEHEHUU XMMHUYECKHUX CBOMCTB NMPOCTHIX BELIECTB,
BOJIOPOJHBIX COEMHEHHM, BBICIINX OKCHUIOB U TUIPOKCH/IOB;

IIPUBOJUTL NPUMEPHl XUMUYECKUX PEAKIHUI, PACKPHIBAIOLUINX XAapAaKTEPHbIE XMMHUYECKHE
CBOMCTBA HEOPraHMYECKMX M OPraHMYECKHX BELIECTB M3YYEHHBIX KJIACCOB C LEIBI0 HX
UACHTUPUKAIUN U 00bICHEHUS 001aCTH TIPUMEHEHUS;

ONpPEAEIATh MEXAHMW3M pEaKLUUU B 3aBHCHUMOCTH OT YCJIOBHMM IPOBENEHUS PEAKLUUU H
IIPOrHO3MPOBaTh BO3MOYKHOCTb IPOTEKAHHA XUMHYECKMX pEaKUuil Ha OCHOBE THIIA
XUMHYECKOH CBSI3U U aKTUBHOCTH PEareHTOB;

yCTaHABJIMBAaTh 3aBHCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT
XapakTepa B3aMMHOIO BIUSHUS aTOMOB B MOJIEKYJIaXx C LENbI0 IIPOrHO3MPOBaHMS
IIPOJYKTOB PEAKIUY;



® YCTaHABIIMBATh 3aBHCHUMOCTH CKOPOCTH XHMHYECKOW PEaKIMU M CMEIIECHUS XUMHYECKOTO
paBHOBECHsI OT pPa3IUYHBIX (PAKTOPOB C IENBI0 OMPENEICHHS] ONTUMAIIBHBIX YCIOBUI
MPOTEKAHUS XMMHYECKHUX TIPOIECCOB;

® YCTaHABIIMBATh FCHETUYECKYIO CBSI3b MEXIY KJIACCAMH HEOPraHHMYECKUX U OPTraHHYECKHX
BEIIECTB JJI1 0OOCHOBAHUS MPUHITUITHAILHOW BO3MOKHOCTH TIOJTYUYCHHSI HEOPTAHUYECKUX U
OpPraHUYECKUX COCITMHEHUN 33JaHHOTO COCTaBa U CTPOCHUS;

e oaOWpaTh peareHThl, YCIOBHS U ONPEACNATh NPOAYKTHI PEAKIUH, IMO3BOJISIOIINX
peain3oBaTh J1a0OpaTOPHBIE W TPOMBIIUICHHBIE CHOCOOBI TIOMYYCHHUS BaKHEUIIMX
HEOPTraHUYECKUX U OPTaHHMUYECKUX BEIICCTB;

® ONpENeNsITh XapaKTep CPeabl B PE3yNIbTaTe THAPOIN3a HEOPTaHMUYECKUX M OPTraHUYEeCKHX
BEIIECTB M MPUBOJUTH IMPHUMEPHI THAPOJIN3a BEUICCTB B IMOBCEAHCBHOW XU3HU YEIIOBEKA,
OMOJIOTUYECKUX OOMEHHBIX MPOIECCaX U MPOMBIIIIICHHOCTH;

® T[PUBOAUTH TPHUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKIUH B  MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX M KU3HEICATSIIBHOCTH OPraHU3MOB;

e 00OCHOBBIBATh MPAKTUYECKOE MCIIOJIb30BAHIUE HEOPIAaHUICCKUX U OPTaHUYECKUX BEIIECTB U
UX PEaKIMi B TIPOMBIIIJICHHOCTH U OBITY;

®  BBINOJHATh XUMUYECKUH IKCIICPUMEHT TI0 PACIIO3HABAHUIO U TOJTYYCHHIO HEOPTaHUICCKIX
W OpPraHWYECKHUX BEIIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KJaccaM COCIUHCHHH, B
COOTBETCTBHHM C MTPABHJIAMH U ITpHEeMaMK 0e301acHOi paboThl ¢ XUMHUYECKUMH BELIECTBAMU
1 1a00paTOpHBIM 000PYIOBAaHUEM;

® TIPOBOJUTH PAcUYCThl HA OCHOBE XMMHYECKHX (POPMYJI U YPaBHEHUH pPEaKIUil: HAXOXKICHHE
MOJICKYJISIPHOH (DOPMYITBI OPraHUIECKOrO BEIIECTBA IO €r0 IJIOTHOCTH U MacCOBBIM JIOJISIM
JJIEMEHTOB, BXOSIIIUX B €r0 COCTaB, MJM 1O MPOJYKTaM CrOpaHUs; pacyeTbl MacCOBOU
07U (Macchl) XUMUYIECKOTO COCTUHEHHUS B CMECH; pacdyeThl Macchl (00BheMa, KOJMYECTBA
BEIIECTBA) MPOAYKTOB PEaKIIUU, €CIM OJHO U3 BEIIECTB JaHO B M30OBITKE (MMEET MpUMECH);
pacdeTsl MacCOBOM WJIM OOBEMHOW IO BBIXOJA MPOJYKTa PEAKIHH OT TCOPCTHUYECKHU
BO3MOXXHOTO; pacyeThl TemioBoro 3¢ @dekTa peakiuu; pacdyeTbl OObEMHBIX OTHOIICHUN
ra3oB MpH XHUMHYECKHX pPEaKIHUsAX; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUU, ©CIH OJHO W3 BEIISCTB JIAHO B BHJIE PACTBOpa C OIPEICICHHOMN
MacCOBOM J0JI€i paCTBOPEHHOTO BEIECTBA;

® HCIIOJIB30BATh METOJII HAYYHOTO IMO3HAHUS: aHAJIN3, CHHTE3, MOJICITHPOBAHUE XUMUICCKIX
MPOLIECCOB U SIBIICHUN — MPU PElIeHUU y4eOHO-HCCIEAOBATENbCKUX 3a7a4 M0 W3YYCHHIO
CBOWCTB, CITOCOOOB ITOJIYYCHHUS U PACIIO3HABAHUS OPTAaHHYECKHUX BEIIECTB;

e BIaJeTh MpaBHJIaMu Oe30MacHOro oOpalleHus C E€AKUMH, TOPIOYHUMH W TOKCUYHBIMHU
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XHMHH;

® OCYIISCTBJIATh TOWCK XWUMHUYECKOW WH(GOpPMAIMU [0 HA3BaHUSAM, HJICHTH(PUKATOpAM,
CTPYKTYpPHBIM (DOpMYyJIaM BEIIECTB;

® KPUTHUYECKHU OILEHUBATh M MHTEPIPETUPOBATH XUMUYECKYI0 MH(DOpPMAILIHIO, COMEPIKAITYIOCS
B COOOINEHUSAX CPEACTB MaccoBoil uH(popManuu, pecypcax HWHTepHeTa, Hay4HO-
MOMYJSIPHBIX CTaThIX C TOYKH 3PEHHUS ECTCCTBCHHO-HAYYHOW KOPPEKTHOCTH B IENISIX
BBISIBJICHHSI OITMOOYHBIX CYXKACHUH U (hOopMHUPOBaHHS COOCTBEHHOM MO3HIINH;

¢ YCTAaHABIIMBATh B3aMMOCBSI3U MEXJIy (QakTaMd U TCOPHEH, MPUYUHON W CICJACTBHEM IPHU
aHaJim3e MPOOJIEMHBIX CHUTyallMid W OOOCHOBAaHHWHM TNMPHUHHUMACMBIX PEIICHWH Ha OCHOBE
XUMHYECKUX 3HAHUI;

® MIPEJCTaBIATH IYTH PEIICHHS TII00aTBHBIX MPOOJIEM, CTOSIIUX TIepe]] YeIOBEYeCTBOM, U
MEPCIICKTUBHBIX ~ HAINIPABJICHUH PAa3BUTHS XHUMHUYCCKHX TEXHOJOTHH, B TOM YHCIE
TEXHOJOTHH  COBPEMEHHBIX  MaTepuajoB C  pPa3lIUYHOM  (YHKIIHMOHATHHOCTHIO,
BO300HOBIISIEMBIX HCTOYHUKOB CHIPbsS, MEpepadOTKH M YTUJIM3AMUA TPOMBINUICHHBIX WU
OBITOBBIX OTXOJIOB.

BBITyCKHUK TOJTYYHT BO3MOXHOCTh HAyYHTHCS:



e (opMyaMpOBaTh L€JIb HUCCIEA0BaHMs, BBIIBUIaTh U IPOBEPATh SKCIEPUMEHTAIBHO
TUIOTE3bl O XMMUYECKUX CBOMCTBAX BEILIECTB HAa OCHOBE MX COCTaBa M CTPOEHMS, HX
CIOCOOHOCTH BCTYINaTh B XMMHYECKHE PEAKIUH, O XapaKTepe U TMPOAYKTaX Pa3IMYHbBIX
XUMHYECKHUX PEAKLIM;

® CaMOCTOSITENIFHO IUIAHHPOBATH U MPOBOJUTH XMMHUYECKHUE YKCIEPUMEHTHI C COOIIOICHHEM
npaBui 0€30MacHON PaboThI C BELECTBAMU U JJa0OPAaTOPHBIM 000PYL0BaHHEM;

® UHTEPHPETUPOBATh JAHHBIE O COCTaBE M CTPOECHUU BEUIECTB, IOJIYYEHHBIE C IIOMOIIbIO
COBPEMEHHBIX (PM3UKO-XHUMUYECKUX METOJIOB;

® ONUCBIBATH COCTOSIHME DJEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX MPEACTaBIEHUH O CTpPOEHHH aroMa M OOBSICHEHUS pPE3y/IbTaToB
CIEKTPAaJIbHOIO aHAJIN3a BEILECTB;

® XapaKTepU30BaTh  pPOJb  A30TOCOACPXKAIIUX  TETEPOLUKINYECKMX  COCIMHEHUH U
HYKJIEMHOBBIX KHCJIOT KaK BaKHEUIINX OMOJIOTMYECKU aKTHBHBIX BEILECTB;

® [IPOTHO3UPOBATh BO3MOXKHOCTb NPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi,
JIKALUX B OCHOBE MPUPOJHBIX U IPOU3BOJICTBEHHBIX ITPOLIECCOB.

Coaep:xanue yueOHOI0 npeamera
OCHOBBI OpraHnyecKoil XUuMHUH
[losiBiieHMe n pa3BUTHE OPraHUYECKON XUMHMHM Kak Hayku. IIpenmer opranndeckoit xumun. Mecto u
3HAYEHUE OPTaHWYECKOM XMMHHU B CHCTEME €CTECTBEHHBIX HAayK. B3aMMOCBSA3b HEOPraHWYECKUX U
OpPraHUYECKUX BEILECTB.
XUMUYECKOE CTPOEHHUE KaK MOPSAJOK COCAMHEHHsI aTOMOB B MOJIEKYJIE COIJIACHO HUX BAJIEHTHOCTH.
OCHOBHBIE  TOJOXKEHUS TEOPHUM  XUMHYECKOIO  CTPOEHMS  OPraHMYECKUX  COCIMHEHUHN
A.M. BbytiiepoBa. YriepoaHblid CKEJIET OPraHUYECKOM MOJEKYJbl. KpaTHOCTh XUMUYECKOW CBSI3H.
3aBUCHUMOCTb CBOMCTB BEILECTB OT XMMHUYECKOIO CTPOCHMsI MOJIeKyl. M3omepus u H30Mepsl.
[Tonste o ¢yHkMOHaNbHOU rpymnmne. [IpuHIMNBI KiacCUpUKALUKA OPraHUYECKUX COEIUHEHMH.
MesxayHapoiHasi HOMEHKJIAaTypa U IPUHIUIBI 00pa30BaHMsI Ha3BaHUI OpraHMYECKHX COEAMHEHUM.
Knaccudukanus n 0coOeHHOCTH OpraHndeckux peakiuil. Peakiuonnslie neHTpsl. [lepBoHauaibHbIe
MOHATHS O TUIIAX U MEXaHU3MaX OPraHMYECKHX peakuuil. [ OMONIUTHYECKUI U TeTEPOITUTUYECKUI
pa3pblB  KOBJICHTHOW XWUMHUYECKOW CBsi3HM. (CBOOOMHOPAAMKAIBHBIA W HWOHHBIM MEXaHU3MBbI
peakuuu. [TonsTre 0 HykIIeoduie u nexkTpodpue.
AnKaHbl. DJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl METaHa. Sp3-r1/16pnz[1/13au1/1;1
opbutaneii aToMoB yrieponaa. lomonoruyeckuii psa M oOmas  ¢GopMmyna  aJKaHOB.
CucremaTnueckass HOMEHKJIATypa ajlKaHOB M paaukanoB. M3omepus yriepomHOro Cckenerta.
du3nueckue CBOMCTBA aJKaHOB. 3aKOHOMEPHOCTH M3MEHEHUS (PU3MUYECKUX CBOMCTB. XMMHUYECKHUE
CBOMCTBA aJIKaHOB: T'aJIOTEHUPOBAHUE, JETUIPUPOBAHHUE, TEPMUUYECKOE PaA3JIOKEHUE, KPEKUHT Kak
CMOCOOBI TOJTYYEHHUsI BaKHEHIINX COCTUHEHUH B OpraHMYecKOM CHHTe3e. ['OpeHne ajnkaHOB Kak
OJIMH U3 OCHOBHBIX MCTOYHMKOB TeIlJIa B IPOMBILUIEHHOCTH U ObITy. M30Mepusanus kak crnocod
MOJTyYeHHsI BBICOKOCOPTHOIO OeH3nHa. MeXxaHu3M peakiui CBOOOJHOPAJAUKAIBHOIO 3aMELCHHS.
[Tonyuenue ankanoB. Peakuus Bropna. HaxoxaeHue B mpupojie ¥ IpUMEHEHUE aJKaHOB.
[uknoankanel. CTpoeHMe MOJEKyl IUKIoaIKaHoOB. OOmas QopMyna IHKIOAJIKAHOB.
Homenkiarypa nuknoankanoB. M3oMepus HUKIIOAIKAaHOB: YIJIEPOJHOTO CKENeTa, MEXKIaccoBas,
NpOoCTpaHCTBEeHHas (yuc-mpanc-uzomepusi). Crenuduka CBONCTB LHKIOAJIKAHOB C MaJbIM
pa3MepoM 1ukia. Peakiuu npucoeuHeH s 1 paiiKalbHOTO 3aMEIIEeHUS.
AnkeHbl. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIBI 3THUJICHA. SpZ-FI/I6pI/II[I/I3aI_II/I}I
opbuTaneil aToMOB yriaepoja. - U T-CBs3U. ['omonornyeckuil psg u odmas Gopmyia aJKkeHOB.
Homenxknarypa ankeHoB. M3oMepusi alKeHOB: YIJIEPOJHOTO CKeJeTa, MOJOXKEHUSI KpaTHOW CBSI3H,
MIPOCTPAHCTBEHHAs (yuc-mpauc-u3oMepusi), MexkiaccoBas. @Du3HuUecKUe CBONCTBA aJIKEHOB.
Peakuuu 21eKTpoQUIBHOIO TNPUCOEAMHEHUS KakK CIOCO0 MOJydeHHs (PYHKIHMOHAIBbHBIX
MIPOU3BOIHBIX YIrieBo10po10B. [IpaBuino MapKOBHUKOBA, €r0 AJIEKTPOHHOE 000CHOBaHuE. Peakun
OKHCJICHHA " nosmMepusauuu.llonnsTuiaeH Kak KpyNMHOTOHH@KHBIM IMPOLYKT XHMHYECKOTO
npou3BojcTBa. IIpombllieHHbIe M J1a0OpaTOpHBIE CIIOCOOBI IMONyYeHHs] AJIKEHOB. [Ipasuno
3auyesa. [lpuMeHeHNE AJIKEHOB.



Anxaauensl. Knaccudukanus ankaaveHOB IO B3aUMHOMY pPAacCIOJOKEHHUIO KpaTHBIX CBSI3eH B
MOJIEKYJIE. OcobenHoctu AJEKTPOHHOIO u MIPOCTPAHCTBEHHOTO CTPOCHUS
compsiKeHHbIXaNKkagueHoB. OOmas  ¢opmyna ankanueHoB. Homenknarypa U u3oMepus
ankaaneHoB. PU3HYECKUE CBOWMCTBA AJIKAJAMEHOB. XMMHUYECKHE CBOWMCTBA AJKAJMEHOB: PEAKIUU
NpUcoeAUHEeHUs (THAPUPOBAaHUE, TaJOreHUPOBAHUE), TOpPEHUs U Hojaumepusanuu. Bxman
C.B.JlebeneBa B  moylyueHHE  CHHTETHYECKOTO  Kaydyka. BynkaHum3anuss — Kaydyka.
Pe3una.MHuoroo0pasue BUIOB CHHTETHUYECKUX Kay4yKOB, UX CBOIcTBa u npumeHeHue. [lomyuenue
aJIKa/INEHOB.

AJKUHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYINbI alleTUiieHa. SP-THOpHAU3aIHs
opOutaneit aromoB yriepoaa. ['omonoruueckuii psig u obmias Gopmyna ankuaoB. HomeHkiarypa.
N3omepus: yriepoaHoOro ckesera, MOJOXKEHHS KpaTHOM CBsA3M, MEXKiaccoBas. duznueckue
CBOWCTBA aJlKWHOB. XHMMHUYECKHE CBOWCTBA AJIKWHOB: PEAKIHUU NPHUCOCAUHEHHUS KaK CI0Co0
MOJIyYEHUS ITOJIMMEPOB U APYTIUX MOJE3HBIX IPOIYKTOB. Peakyuu 3amewenus. I'opeHre aneTuieHa
KAaK HCTOYHUK BBICOKOTEMIIEpATYpHOTO IUIAMEHHU JUIsl CBapKuU U pe3ku MertawioB. llomyuenue
alleTUJIeHa MUPOJIM30M METaHa U KapOuIHbIM MeTo10M. [I[puMeHeHne aleTuieHa.

Apenbl. Hcmopuss omxpvuimusi 6enzona. COBPEMEHHbIE NPEACTaBICHUS OO 3JIEKTPOHHOM H
MIPOCTPAHCTBEHHOM CTpOeHUU OeH3ousa. M3oMepus 1 HOMEHKIaTypa roMosioroB 6ensona. Obmias
dbopmyna apeHoB. Dusmueckue CBOWCTBa OCH30Ja. XMMHUYECKHE CBOWCTBA OCH30Ja: PEeakiuu
ANEeKTPOPUIBHOTO 3aMelleHus (HUTPOBaHHE, TaJOreHHPOBAaHUE) KaK CIOCO0 MONy4YEeHUS
XUMUYECKUX CPEJICTB 3alIUTHl PACTEHUM; MPUCOCAUHECHUS (TUIPUPOBAHKE, TAJIOTCHUPOBAHUE) KaK
JI0Ka3aTeNIbCTBO HEMpeAeNbHOr0 XxapakTepa Oenszona. Peakmus ropenus. Ilomyuenume Oenzona.
Ocobennocmu xumuyeckux ceoticme monyona. B3auMHOe BIHMSHUE aTOMOB B MOJIEKYJIE TOJYOJIa.
Opuenmayuonnvie 3¢ppexmul 3amecmumenei. [IppumeHeHre roMo0roB 6eH3o1a.

Crouprel. Knaccudukanusi, HoMeHKIaTypa cnupToB. ['omosormueckuii psg u obmas dopmyna
MpeAENbHBIX  OJHOATOMHBIX cnUpTOB. M3omepus. ®usnyeckue CBOMCTBA  MpENETIbHBIX
OJIHOATOMHBIX CHUPTOB. BomopoaHas cBsA3b MEXIy MOJEKyJaMU U €€ BIUSHUE Ha (U3NYECKue
CBOMCTBa cIUPTOB. XMMHUUYECKHE CBOMCTBA: B3aMMOJACHCTBHE C HATPHUEM KaK CIIOCO0 YCTaHOBJICHHS
HaJIM4Yus TUIPOKCOTPYIIBI, C TajlOreHOBOAOPOJAaMHU KakK CHoco0 IOJy4YyeHHUs pacTBOPUTENEH,
BHYTPH- U MEXMOJIEKYJIIpHas Aeruaparanus. Peakius ropeHus: cnupTsl Kak TOmnBo. [lomyuenne
ATaHOJa: pPeaKlysl OpOKEHUs TIIOKO3bl, TUApaTalus dTUieHa. [IpuMeHenue MeTaHoia U 3TaHOIA.
@U3HNOJIOTNYECKOe JEUCTBHE METAHOJIa M 3TAaHOJIa Ha OPraHW3M YeJOBEKa. DTWICHIJUKOIb U
JIMIIEPUH KaK MPEICTABUTENN MPEIETbHBIX MHOTOATOMHBIX CHUPTOB. KauecTBeHHasi peakius Ha
MHOT'OATOMHBIE CIHUPTHI WU €€ MNPUMEHEHHE [UJIs paclo3HaBaHUs TJULEPUHA B COCTaBE
KOCMETHYECKHX CpeacTB. [IpakTnyeckoe NpuMeHEHHEe STHIICHTJIMKOIS U MIIHLEPHHA.

@®enon. Ctpoenne Monekynbl ¢eHona. B3auMHoe BiIMsHHE aTOMOB B Molekyne (eHoua.
®dusnueckue cpoiicTBa (eHosa. XUMHUYECKHE CBOMCTBA (pEaKIMu C HATPUEM, THUIPOKCHUIOM
Hatpus, Opomom). [lonyuenue genona. [Ipumenenue denomna.

Anpnerunpl M KeToHbl. Knaccmbukamus ampaerugoB W kKeToHOB. CTpoeHue MpeneabHbIX
QNBJIETH/IOB.  DJEKTPOHHOE U  MPOCTPAHCTBEHHOE CTPOCHHE  KApOOHUIBHOW  TPYIIIBL
I'omonornueckuit psan, obmas ¢opMylia, HOMEHKJIATypa U H30MEpHs MpeneibHbIX albIEeTHIOB.
dusnueckre CBOMCTBA MPEETbHbBIX aJIbJIETUA0B. XUMUUYECKUE CBOMCTBA MPEAEIbHBIX ANIbJETHI0B:
TUIPUPOBAaHUE; KayeCTBEHHbIE pEaKIMM Ha KapOOHWIbHYIO Tpymmy (peakuus «cepeOpsHOro
3epKkayia», B3aumojeiictBue ¢ ruapokcugom memd (1)) m ux mpumeHeHue A OOHApYKECHUS
MPEACIbHBIX  aJbJCTUIOB B TMPOMBINUICHHBIX CTOYHBIX Bojax. [lomydeHune mpenenbHbIX
QNBJIETHIOB: OKHCIIEHHE CIUPTOB, TUapaTanus amneTwieHa (peakuus KydepoBa). TOKCHYHOCTH
anbyerunioB. [Ipumenenue Gopmanpaeruia u aeraibaeruaa. AIETOH KaK MpeACcTaBUTEIh KETOHOB.
Crtpoenue monekynsl aieToHa. OcOOEHHOCTH peakIuu OKHCIeHUs arleToHa. [I[pumeHeHne aneToHa.
Kap6onoBeie kucnorsl. Krnaccuduxamuss u HOMeHKIaTypa KapOOHOBBIX KuCIOT. CTpoeHue
MpeeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. DJIGKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
KapOOKCcHIIbHOM rpynmnbl. ['omonornyeckuit psn u oOmiast Gpopmysa mpeaenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. PU3NYECKUE CBONCTBA MPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMUYEeCKHE CBOWCTBA MpPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT (peakluu ¢ METaUIaMH,
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OCHOBHBIMM  OKCHUJAMH, OCHOBAaHHMSIMH M COJSIMM) KaK TIOATBEPXKIEHHE CXOJICTBA C
HEOPTraHMYECKUMHU KHUCIOoTamu. Peakmus »Jtepudukanuu U ee oOpaTUMocTh. BnusiHue
3aMecTUTeNel B YIJIEBOJOPOJHOM pajuKajie Ha CHily KapOOHOBBIX KHCIOT. OcoOeHHOCTH
XUMHYECKUX CBOWCTB MYypaBbUHON KHUCIOTHL. [lomydeHne TpenenbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJOT: OKHCIIEHHE aJIKaHOB, QJIKeHOB, IIEPBUYHBIX CIHUPTOB, aJbICTUIIOB.
Baxmueiimme npeacraBuTen KapOOHOBBIX KUCIOT: MypaBbUHAs!, YKCycHas U OeH3oifHas. Beicime
npesieibHble U HenpeelbHble KapOOHOBBIE KUCIOThL. Onmuueckas uzomepus. Acummempuieckul
amom yenepooa. IlpumeHeHrne KapOOHOBBIX KUCIIOT.

Cnoxwubie 3¢upsl 1 kupbl. CTpoeHHE UM HOMEHKIATypa CIOXHBIX 3¢upoB. MexkiaccoBas
nu3oMepusi ¢ KapOOHOBBIMH KuciaoTamu. CrocoObl MOMy4eHHUs: CIOXKHBIX 3¢upoB. OOpaTuMocTh
peakuun stepuduxanuu. I[IpumeHeHHe CIOXKHBIX 3(QUpPOB B MNUIIEBOW U maphroMepHOi
MPOMBIIIIICHHOCTH. JKUpPBI Kak CJIOXHBIC 3(DHUpHI TIUIEPUHA W BBICIIUX KapOOHOBBIX KHCIIOT.
PactutenbHble M KUBOTHBIE KHUpPBI, MX cocTaB. Du3HuecKkue CBONCTBA >XKUPOB. XHUMHUYECKUE
CBOWCTBAa JKMPOB: THUIAPUPOBAHHE, OKHUCIEHHE. [ MAPOTU3 WIM OMBUICHHE XHPOB KaK CII0CO0
MIPOMBIIIIJIEHHOTO MOJIYYEHHUs COJIeH BhICIIUX KapOOHOBBIX KHCIOT. [IpMenenue xupoB. MbLia kak
COJIM BBICHINX KapOOHOBBIX KMCJIOT. MOMOIIHE CBOMCTBA MbLIA.

VYrnesoabl. Knaccudukamus yriaeBogoB. dusuveckue CBOWCTBA U HAXOXKIEHHE YIJIEBOJOB B
npupoje. [oko3a Kak anbAeruAOCHUpPT. XHWMHUYECKHE CBOMCTBA TIIIOKO3BI: ayuiuposawue,
AIKUIUposanue, CIUPTOBOE U MOJIOYHOKHCIOE OpokeHHe. DKCIepHUMEHTalbHbIe JOKa3aTelbCTBA
HAJIMYUsS QIBJETHIHOM W CIHPTOBBIX T'PyNN B ItoKo3e. [lomydeHue TIoKo3bl. @Ppykmosa Kax
usomep enoxosvl.Pubosa u oezokcupubosa. Baxneimme aucaxapuibl (caxaposa, JgaKkmosd,
Manbmosa), UX CTPOCHHE U (U3NYECKUE CBOMCTBA. ['MIpONM3 caxaposbl, JaKmo3wvl, Malbmo3bl.
Kpaxman u nemmono3a Kak OHONOTMYECKHE MOIMMEpbl. XHUMHUYECKHME CBOMCTBA Kpaxmala
(ruaponu3, KauecTBEHHAs pPeakiusi ¢ WOJOM Ha KpaxMmall W ee NMPUMEHEHHE JJsi OOHapyKEHHS
Kpaxmalia B MPOAYKTaX MUTaHMs). XHUMHUYECKHE CBOMCTBA IEIUTIONO3BI: THIPOIN3, 00pa3oBaHUe
ciokHBIX d¢upoB. [IpumeHenne u Ouosormveckas poib yriaeBofoB. OKHCIEHHE YTIEBOJOB —
HMCTOYHUK DHEPTUU JKUBBIX OpraHu3MoB. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpHUMepe
alleTaTHOTO BOJIOKHA.

Wnentudukanuss opraHuyeckux coequHeHwid. ['eHeTHueckas CBsA3b MEXIy KiaccaMu
OPraHUYeCKUX COCTUHEHUH.

Awmunsbl. [lepBuuHble, BTOpPUYHBIE, TpeTHYHble aMmuHbl. Kraccudukaius amMHUHOB 1O THILY
YIIIEBOAOPOAHOTO paJuKalia ¥ YHCITy aMUHOTPYIIIT B MOJIEKYJIe. DIEKTPOHHOE W MTPOCTPAHCTBEHHOE
CTpOCHHE MpeIeNbHBIX aMUHOB. (Du3MYecKkre CBOWCTBA aMHHOB. AMHHBI KaK OpTaHUYECKUE
OCHOBaHUS: pEakIWHh C BOJOH, KHcIoTaMu. Peakmus TopeHHWS. AHWIMH Kak TPEJCTaBUTEIh
apomaTuueckux amMuHOB. CTpoeHue aHunuHa. [IpudnHbl ocaabaeHus] OCHOBHBIX CBOMCTB aHHMIIMHA
B CpPaBHEHHH C aMHHAMH TIPEICIBHOTO psia. XMMHUYECKHE CBOMCTBA aHMJIMHA: B3aMMOJICHCTBHE C
KHCIIOTaMU, OpOMHOW BOMOH, okucieHue. [lomyueHne aMUHOB ANKWIMPOBAHHEM aMMHaKa U
BOCCTAHOBJICHEM HUTPOIIPOU3BOJHBIX YIIIeBOAOPOoIOoB. Peakius 3unnHa. [IpuMeHeHe aMUHOB B
(bapMarieBTUUECKOH MTPOMBIINIICHHOCTH. AHUIUH KAK Cblpbe ONd NPou3eo0Cmed aHUIUHOBbIX
kpacumeneu. Cunmesvl Ha4 OCHO8e AHUNUHA.

AMuHOKUCTOTHI U 6enku. CocTaB 1 HOMeHKIaTypa. CTpoeHre aMUHOKHUCIIOT. ['oMonoruueckuit psi
MPENeNbHBIX AMUHOKHCIIOT. M30Mepusi npedenvHbix amunokuciom. OHU3NUECKHE CBOHCTBA
MpeeIbHBIX aMUHOKHUCIIOT. AMUHOKHUCIOTHI Kak aM(oTepHbIe oprannyeckue coeinHennus. CuuTe3
nentunoB. [lentunnas cBs3e. buonornyeckoe 3HaueHHE o-aMUHOKUCIOT. OOIacTH MPUMEHEHHS
aMMHOKHUCIIOT. benku kak npupoasbsie Ouornonumepsl. CoctaB u crpoeHue OenkoB. OcHognbvie
amuHokuciomul, obpazyiowue 6enku. XUMAYECKHE CBOWCTBA OEJIKOB: THAPOJIH3, ICHATYpAIHs,
KauecTBeHHbIC (IIBETHBIE) peakiuu Ha Oenku. lIpeBparneHuss OETKOB MHUIMM B OpraHU3ME.
buonoruueckue GyHKmuu 6€IKOB. JJocmuoicenus 8 uzyueHuu CmpoeHus u cCunme3a OenKos.
A3zomcoodepocawue cemepoyuriuieckue coeounenus. Iuppon u nupuoun: anekmpoHHoe cmpoenue,
apomamu4eckull xapakmep, pasiudue 8 nposeieHul OCHO8HuIX ceoticme. Hykneunogvle Kuciomoi:
cocmas u cmpoenue. Cmpoenue Hykieomuoos. Cocmag wykieunosgwvix xuciom ({HK, PHK). Porb
HYKJLeUHOBbIX KUCIIOM 8 JHCUHEOessMelbHOCHU OP2AHUZMOS.
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BricokoMonekyisgpHble coeuHeHUs. OCHOBHBIE MOHSATUS BBICOKOMOJIEKYJISIPHBIX COEIWHEHHM:
MOHOMeEp, TOJIMMEp, CTPYKTYpHOE 3BEHO, CTENEeHb MoiuMepu3anuu. Kinaccupukanus noamMepos.
OcHoBHbIE CIOCOOBI TOMYYEHHSI BEICOKOMOJIEKYJISIPHBIX COCIMHEHUI: peaklny MOJIUMEpPU3aluu 1
NOJIMKOHAeHCAauUU.CTpOEHHE U CTPYKTypa IOJUMEPOB. 3aBUCHUMOCTb CBOMCTB IOJIMMEPOB OT
CTpoeHHs  MoJieKyil. TepMmoriacTUyHble U TEPMOpPEAKTUBHbIE  MHOJMUMEpPHL.  [Iposooswue
opeanuyeckue  noaumepuvl.Komnosumnvie  mamepuanvi.  Ilepcnekmugvl  UCNONb306AHUS
Komnozumuuvix mamepuanog. Knaccudukanus BonokoH. CunTeTnueckue BosiokHa. [lomuadupueie u
[0JINAaMUJIHBIE BOJIOKHA, MX CTpOEHHE, cBoilcTBa. IIpakTMueckoe HCIOJIb30BaHUE BOJIOKOH.
Cunmemuyeckue nieHKU: U30aAyus 0 NPO80O08, MeMOPAHBL O/l ONPECHEHUST B00bL, 3AUUMHbLE
NIeHKU O A8MoMoOuel, niacmvlpu, xupypeuieckue nosazku. Hogvie mexnonoeuu oanvHetiuezo
COBEPUIEHCMBOBAHUS NOJIUMEPHBIX MAMEPUATOS.

TeopeTnueckune 0CHOBbI XUMHUH

Crpoenue BemectBa. CoBpeMeHHasi MOJENb CTpoeHus aroMa. Jlyamusm anekTpoHa. Keanmosovie
yucna. PacnipeneneHye 3JEKTPOHOB MO 3HEPIETUYECKUM YPOBHSM B COOTBETCTBUU C IMPHUHILIUIIOM
HauMeEHbIIeW sHepruu, npaBwioM XyHaa W npuHounoMm I[laymu. OcoOGeHHOCTH CTpOeHus
HHEPreTUYECKUX  ypOBHEH aToMoB  d-3JIEeMEHTOB. OJJEKTpOHHAs KOHQHUTypamus aroma.
Krnaccudukaiuss XUMHYECKHUX 3JIEMEHTOB (s-, P-, d-ameMeHTtbl). OCHOBHOE W BO30YXICHHBIC
COCTOSIHMSI aTOMOB. BaneHnrtHble snekTpoHbl. llepuonnyeckass cucreMa XMMHUYECKHX 3JIEMEHTOB
J.N. Menneneea. @usznueckuii cmbicn Ilepunoanueckoro 3akoHa J[.M. MennaeneeBa. [lpuunnel u
3aKOHOMEPHOCTH W3MEHEHHUs CBOMCTB AJIEMEHTOB U MX COEJUHEHHI IO NepuojaM U TpyIIaMm.
MupoBo33peHueckoe U HayuHoe 3HaueHue llepuoanueckoro 3akona .M. MenneneeBa. /lpocro3bl
LU Menoeneesa. Omxpuvimue HOBbIX XUMUYECKUX INEMEHMOB.

DNEeKTpOHHAsl MPUPOJIa XUMHUYECKOM CBS3U. DJIEKTPOOTPULIATENbHOCTh. KoOBaneHTHas CBs3b, €€
Pa3HOBUIHOCTH M MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN U TOHOPHO-aKLIENTOPHEIH). loHHas CBsI3b.
Mertannudeckas cBsizb. BojoposiHas cBs3b. Medxcmonexyniaphsie 63aumoo0eicmeus.
Kpucrannuueckue u amopgHble BelecTBa. THUMNBl KpPUCTAIMYECKHX pEIIETOK (aToMHas,
MOJICKYJISIpHasi, HOHHAs, MeTaJuIn4YecKasi). 3aBUCUMOCTb (PU3NUYECKHUX CBOMCTB BEIECTBAa OT TUIA
KpUCTaJIIM4ecKor pemieTku. [IpuunHbsl MHOroo0Opasus BemiecTB. CoBpeMEHHbIE MPEACTABIECHUS O
CTPOEHHH TBEPABIX, KUAKUX U Ta3000pa3HbIX BEUIECTB. KuoKue Kpucmaiiol.

XuMudeckue peaknuu. [OMOreHHble U TeTeporeHHble peakiuu. CKOpOCTh peakiuH, ee
3aBHUCHMOCTh OT pPa3IUYHbIX (PAKTOPOB: TPUPOIBI PEArMPYIOIIUX BEIIECTB, KOHIEHTPALUU
pearupyomux BewlectB, TemmepaTypsl(nipaBwio Baut-I'odda), mnmomaan peaxiroHHON
MOBEPXHOCTH, HAJIWYUs KaTalu3aTropa. OHEpPrus aKTHUBAUUU. AKMUBUPOBAHHbIU KOMNJIEKC.
Karanuzatops! 1 karanus. Poib kaTann3atopoB B IpUPOJIE€ U MPOMBIIUIEHHOM ITPOU3BOJICTBE.
Ilonamue 06 sumanvnuu u sumponuu. Onepeusi lubbca. 3akoH I'ecca u crneacTBus U3
Hero.TemnoBele 3(Q(}eKTbl XMMHUECKUX peakuuid. TepMoxumuueckue ypaBHeHUs. OOpaTUMOCTb
peakuuii. Xumuuyeckoe paBHoBecHe. CMEIIEHHE XMMHUYECKOTO paBHOBECHSI MOJA ACHCTBHEM
pa3nuuHbIX (AKTOPOB: KOHIIEHTpAllMM pPEareHTOB WM MPOAYKTOB pEaKIuH, IaBJICHUS,
Temneparypsbl. Ponb cMeneHns paBHOBECHS B TEXHOJIOTHYECKUX MTPOLIECCaX.

HucnepcHble cucrteMbl. Konnouousie cucmemsi. VicTuHHbIe pacTBOpbl. PacTBopeHue kak (pusmko-
XuUMu4Yeckuii mporecc. CrnocoObl BBIpaKEHHUs KOHLEHTpPAIlMM PacTBOPOB: MaccoBast J10Jis
PacTBOPEHHOTO BEIIECTBA, MOJAPHASA U MOJAAbHAA KoHyeHmpayuu. Tump pacmeopa u
mumposeaHue.

Peakuuu B pactBopax anektponuToB. KauecTBeHHbIe peakiuu Ha MOHBI B pactBope. KuciorHo-
OCHOBHBIE B3aUMOJECHCTBUA B pacTBopax. AMQoTepHOCTb. HoHnHoe npoussedeHue B600bl.
Booopoonvui  noxazamenv (pH) pacmeopa. Tmaponus coneil. 3HaYeHHWE THAPOIN3a B
O6M0JIOrNYecKUX 0OMEHHBIX npoleccax. [IpuMeneHne ruiponrsa B IPOMBIIIIICHHOCTH.
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMU B MPUPOJE, IPOU3BOJCTBEHHBIX IIPOLIECCAX U
KHU3HEEATSIBHOCTH  OPraHU3MOB.  OKUCIUMENbHO-60CCMAHOBUMENbHBIU  NOMEHYUANL  CPeObl.
Juaepamma Ilyp6s. TloBeneHwe BeIIECTB B cCpemax ¢ pasHeIM 3HadeHueM pH. Meroasl
AJIEKTPOHHOTO W 2eKMPOHHO-UOHHO20 OanaHca. [albBaHUYECKUH dleMeHT. XHMHUYECKHe
HUCTOYHUKUA TOKa. Cmanoapmuulil  8000p0oOHbll  31ekmpod. Cmanoapmusiii  91eKmMpOOHbILLL
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nomenyuan cucmemvl. Pso  cmanoapmuvix  snexkmpoouvix  nomenyuanos. Hanpaenenue
OKUCTUMENLHO-80CCMAHOBUMENbHBIX peakyuli. IIEKTPOIU3 pPacTBOPOB M  paCIUIaBOB  COJIEH.
[IpakTHueckoe MNPUMEHEHHE OJCKTPOiH3a MJI TMONYYeHUS IIEIOYHBIX, IIEeJIOYHO3EMENbHbIX
METAJUIOB U anoMuHus. Koppo3usi MeTayuioB: BUABI KOPPO3UH, CIOCOOBI 3aLIUTHl METAIOB OT
KOPPO3HUHU.

OCHOBBI HEOPTAaHNYECKO XUMHUM

O6mas xapakrepuctuka ieMeHTOB |A—IIIA-rpynmn. Okcuabl ¥ TEPOKCHUIBI HATPHUS M KaJIHSL.
PacnioznaBanue kaTuOHOB HaTpus U Kanust. Coiau HaTpusl, Kajlus, Kalbls U MarHusl, UX 3Ha4€HUe B
MpUPOJIE U KU3HU ueloBeka. JKecmrxocmv 600vl u cnocodvl ee ycmpanenus. Komnnexcuoie
COeOUHeNUsl AIOMUHUSL. ATTIOMOCUTUKAMDBL.

Meramnel IB-VIIB-rpynmn (meas, muak, xpom, Mapraden]). OCOOEHHOCTH CTpoeHus aToMoB. O01IHe
¢usnveckue U xuMuueckue cpoiictsa. [lomyuenne u npumeneHne. OKCUIBI U TUIAPOKCHIBI ATUX
METaJIJIOB, 3aBUCHUMOCTh HMX CBOMCTB OT CTENEHH OKHUCJICHMs 3JeMeHTa. Baxkueiue conu.
OxucauTenbHble CBOMCTBA COJIEH XpOMa U MapraHlia B BbICIIEH CTENIEHH OKHUCIeHUs. Komniekcroie
COeOUHeHUsl XpoMd.

OObmas xapakrepuctuka 3yeMeHToB |V A-rpynnel. CBoiicTBa, IOJlyueHHE U IPUMEHEHHE
yrias.CuHTEe3-Ta3 Kak OCHOBA COBPEMEHHOW MPOMBIIUIEHHOCTH. AKTHUBUPOBAHHBIM Yyroiib Kak
ancopOenT. Hanocmpykmypol. Mupoevie oocmudicenusi ¢ obaacmu co30aHusi HAHOMAMeEPUaLos.
OnekmponHoe cmpoeHue MONeKyIvl yeapHozo e2asa. llomyueHue u npumeHeHue y2apHo2o 2asd.
buonornueckoe nericteue yrapHoro rasa.KapOuasl kanplivs, alfoMUHUS U kene3a. KapOoHatsl u
ruapokapOoHatel. Kpyeosopom yenepooa 6 scusoti u Hedxcusou npupoode. KauecTBeHHas peakius Ha
KapOoHaT-MoH. PuU3MYECKHe U XUMHUYECKHE cBoicTBa KpeMHHMs. CuiaHbl U cuimuuuibl. Okcun
kpemuus (IV). KpemHueBbie KUCIOTHI U UX coiu. CUIMKAaTHBIE MUHEPaIbl — OCHOBA 36MHON KOPBI.
OObmas xapakrepuctukalieMeHToB VA-rpynnbsl. Hutpuasl. KauecTBeHHast peakuuss Ha HOH
aMMOHHUA. A30THasl KHCIIOTa KaK OKUCIUTeNnb. Hutparsl, ux Qusnveckre U XUMUYECKUE CBOMCTBA,
npumeHnenue. CBoiicTBa, mnonydeHue u npumenenue ¢ocdopa. Dochun. DochopHbie u
nonudochopHbie KUCIoThl. buonorudeckas poisb ¢pocdaros.

O6mras xapakrepuctrkaieMeHToB VIA-rpynmel. OcoOble CBONCTBAa KOHIIEHTPHUPOBAHHOW CEPHOM
kucnoThl. KauecTBeHHBbIE peakiiuu Ha cynbdu-, cynbGuT-, u CyiabhaT-uOHBI.

Obmas XapaKTepUCTUKAIEMEHTOB VIA-rpynnsl. OcoOenHocTH XUMHUH ¢ropa.
I"amoreHoBOIOpOABI M UX NONy4YeHHE. ['alloreHOBOIOPOAHBIE KUCIOTHI U UX cond. KauecTBeHHBIE
peakuuu Ha rajoreHua-uoHsl. Kucnopoaconepxaiue coenuHenus xjiopa. [I[pumeHeHue rajoreHoB
U UX BOXKHEHIIUX COCAUHEHUN.

brazopoonvie cazwvi. [Ipumenenue 61a20po0HbIX 2a308.

3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB IPOCTBIX BELIECTB, BOJOPOJIHBIX COEIMHEHHUM, BBICIIUX
OKCHJIOB U THUJIPOKCHJIOB.

Wnentudukarus HeOpraHn4ecKux BEUIECTB U HOHOB.

XUMHUSA U )KU3Hb

Hayunbie wMeTonsl mo3HAaHUS B XUMHH. VcTouHukM xumudeckor wuHpopMmarnuu. [louck
nH(pOpMaIUU 10 HA3BaHUAM, UIACHTH(UKATOPAM, CTPYKTYPHBIM (opMyiaM. XUMHUUECKUI aHAJIH3,
CUHTE3, MOJEIMPOBAHUE XMMHUUYECKHX MPOLECCOB M SIBJICHUM KAaK METOJbl HAYYHOI'O MO3HAHUS.
Mamemamuueckoe Mmooenuposanue npOCMPAHCMEEHHO20 CMPOEHUSI MONEKYI Op2aHU4eCcKUx
gewgecms. Cospemennvie QuU3UKO-XuMUieckue Memoowvl YCMAHOGNEeHUS COCMABA U CMPYKMypbl
gewecms.

Xumus u 370poBbe. JlekapcTBa, (EepMEHTHI, BUTAMUHBI, TOPMOHBI, MHHEpATbHBIC BOJIBI.
[IpoGnembl, cBs3aHHBIE C NPUMEHEHHEM JIEKapCTBEHHBIX IpenapaToB. BpenHble NPUBBIUKH U
dakTophl, paspylialolue 3A0poBbe (KypeHHe, yYINOTpeOJieHHE alIkoroJisd, HapKOMaHUS).
Panmonanssoe nmuranue. [Iumessie 1o0aBku. OCHOBEI MUIIEBOA XUMUH.

Xumus B Meaunune. PazpaboTka nexkapcTB. XUMHUYECKHAE CEHCOPBI.

XuMHUA B TOBCEIHEBHOM KM3HHU. MOIOIIME W YHUCTAIIME CPEACTBA. PenenieHThl, WHCEKTUIUIBI.
CpencTBa TUYHOM rurveHsl U KocMeTuku. [lpaBuna GezomacHol paboOTHI C €IKUMHU, TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMHU, CPECTBAMHU OBITOBON XUMHUHU.
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XUMHS U CEJIBCKOE XO03iUCTBO. MUHEpalbHbIE W OpraHudeckue ymoopenus. CpeacTBa 3alluThl
pacTeHui.

XuMusi B HPOMBIIUIEHHOCTH. OOIIKe MpeCTaBICHUS O IMPOMBIIIICHHBIX CIIOCO0axX MOJIyuYeHUs
XMMHUYECKHUX BEILECTB (Ha MpUMEpe IPOM3BOJACTBA aMMHUAKa, CEPHOM KUCIOTHI). [IpomblnuieHHas
oprannueckas xumus. CbIpbe i1 OpraHMYecKoil mpomblnuieHHOCTU. [IpoGrema 0TX0HOB U
mo0OYHBIX TPOAYKTOB. Hambonee KpymHOTOHHa)KHBIE MPOU3BOACTBA OPTaHUYECKUX COEIUHEHHIA.
UepHas u uBeTHas Metautyprus. CTEKI0 U CUJIMKAaTHAs! IPOMBIIUIEHHOCTb.

Xumuss U dHepreruka. [IpuponHble HMCTOYHUKM yrieBOAOPOAOB. IIpUpOAHBII M IOMYTHBIN
He(TAHOM ra3pl, X cocTaB U ucnoib3oBanue. CoctaB HeTu U ee nepepadorka. Hedrenmpoaykror.
OxrtanoBoe umucino Oen3umHa. OxpaHa OKpyXKaromeld cpensl npu  HedTenepepaboTKe U
TPAHCIOPTUPOBKE HEPTEMPOAYKTOB. AJTBTEPHATUBHBIC HCTOYHUKH SHEPTUU.

Xumust B crpoutenberBe. Llement. beron. [lon0op onTUManbHBIX CTPOUTENIBHBIX MATEPHAIOB B
MPAKTUYECKOU JeATEIbHOCTH YEI0BEKA.

XuMus 1 9KoJIorus. XMMUYECKOE 3arpsi3HEHUE OKpPYKaloIIel cpebl U ero nocieactsus. OxpaHa
ruapocdepsl, mouBbI, aTMOChEPHI, PIOpbI U PayHBI OT XUMUYECKOTO 3arpsi3HEHUSI.

Tunbl pacuyeTHbIX 3a1a4:

Haxoxaenue MonekymsipHOil popMysbl OpraHMYECKOTro BEIIECTBA M0 €ro IIIOTHOCTH U MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJISAILIUX B €0 COCTaB, WIH I10 MPOJTYKTaM CrOpaHUs.

Pacuetsl MmaccoBoit 1011 (Macchl) XUMUYECKOTO COSIMHEHUS B CMECH.

Pacuets! macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIECTB JJAHO
B M30BITKE (MMEET MPUMECH).

Pacyersl MaccoBoil WM OOBEMHOM O BBIXOJA TPOJYKTA pEAKIMH OT TEOPETUUYCCKH
BO3MOKHOTO.

Pacuets! TermmoBoro 3¢ dexra peakuuu.

PacueTsl 00bEMHBIX OTHOLIEHUH Ta30B MPU XUMHUYECKUX PEAKLIUSAX.

Pacuers! Macchl (0ObeMa, KOJIMYECTBA BELIECTBA) MPOAYKTA pEaKliu, €CIH OJITHO U3 BEIIECTB JaHO
B BH/JIE PacTBOpA C ONPENEIEHHON MAaCcCOBOM J0JIEN paCTBOPEHHOTI'O BEILIECTBA.

IIpumepHbIe TEMBbI IPAKTHYECKUX PA00T (HAa BHIOOP yuuTeIA):

KauecTBeHHOE onpezenenue yriepoja, BOJOPOIa U XjIopa B OPraHNYECKUX BELIECTBAX.
KoHcTpynpoBanue mapocTep:KkHEBbIX MOIEEH MOJIEKYJT OPraHUYECKUX BEILIECTB.

PacrnioznaBaHue macTMacc U BOJIOKOH.

[TonydyeHne UCKyCCTBEHHOT'O IIETIKA.

Pemenne skcriepuMEHTANBHBIX 3a7ja4 Ha MOJTYy4EHHE OPraHUYEeCKUX BELIECTB.

Pemenue skcriepuMEHTAIBHBIX 3a/]ad HA paclio3HaBaHUE OPraHUYECKUX BEIIECTB.

W nenTudukanis HEOpraHn4ecKUx CoeTMHEHUH.

[Tonyuenue, cobupanue u pacro3HaBaHUE Ta30B.

Pemenue skcriepuMeHTaNBHBIX 3a7a4 10 TeMe «MeTab».

Pemenne skcriepuMeHTaNbHBIX 3a7a4 1o TeMe «HemeTramsi».

Pemenne »skcnepUMEHTaNbHBIX 3agad MO TeMe «l'eHeTmdeckas CBsI3b MEXAYy KiaccaMu
HEOPraHUYECKUX COCAUHEHUI».

Pemenne »skcnepuMeHTanbHBIX 3a7ad 1o TeMe «['eHeTnueckas CBS3b MEXIy KiaccaMu
OpPraHMYECKUX COCAUHEHUI».

ITonydeHune 3TUIEHA U U3YUYEHHUE €TI0 CBOMCTB.

[Tonyyenue yKCyCHOW KMCJIOTBI M U3YYEHHE €€ CBOWCTB.

I'mpponus xKupos..

N3roroBneHue Mbuia pyqHOU paboTHI.

XHUMHSA KOCMETHYECKHUX CPEJCTB.

HccnenoBanue CBONMCTB OEIKOB.

OCHOBBI INILIEBON XUMHHU.

HccnenoBanue nuieBbix 100aBOK.

CBolicTBa 0OJTHOATOMHBIX 1 MHOTOQTOMHBIX CIIUPTOB.

XHUMHUYECKHE CBOMCTBA aIbAETHUI0B.
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CuHTe3 ci1oHOTO Ydupa.

['maponus yrneBoos.

YcTpaneHue BpeMEHHOM KeCTKOCTH BOJIbI.

KauecTBeHHbIe peakiii Ha HEOPTAHUYECKUE BEIIECTBA U MOHBI.

HccnenoBanue BIMAHUA Pa3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOM peakiuu.
OmnpeneneHre KOHIIEHTPAIIUU PACTBOPA aCKOPOMHOBON KHUCIOTHI METOJIOM THTPOBAHHSI.

TemaTndeckoe IJIAHUPOBAHHE ¢ YKA3AHUEM KOJINYIECCTBA YaC0B, OTBOAUMBIX HA

OCBOEHHE KAKI0H TeMblI

Ne ii/mn Ha3Banmue Tem. Koua-Bo
4acoB
Teopernueckue OCHOBbI OPraHNYECKON XUMUU 102

2 Teopernueckne OCHOBBI XUMHHU 40

3 OCHOBBI HEOPTAHUYECKON XUMUHU 32

4 XHUMHS U )KH3Hb 30

10 kaacc
HaumenoBanue tem. Kon-Bo
4acoB

1.Teopernueckue 0OCHOBbI OPraHUYeCKON XUMUH
1.1.BBeneHre B OPraHUYECKYI0 XUMHUIO 2
1.2.Teopus cTpoeHUs] OPraHUYECKUX COCTUHEHUI
1.3.0cobennoctu CTpOEHUS U CBOIICTB OpPraHUYECKUX coenuHeHuil. |4
Knaccudukanus opraHmuecKux COeAMHEHUN.
1.4. TeopeTuueckrie OCHOBBI,  MEXaHHM3MbI U 3aKOHOMEPHOCTH MPOTEKAHUS PEaKIIHii|5
OPraHUYeCKUX COCTUHEHUH.
2. Kinaccpl HeOpraHu4ecKnx coeuHeHNH
2.1. YraeBogopomas 25
2.2. Cniupthl, GeHOMBI, MPOCThIE 3(PUPHI 8
2.3. AIpneruasl ¥ KETOHEI. 4
2.4. KapOoHOBBIE KUCIIOTHI M CIIOKHBIE A(UPBHIL. 9
2.5.A30Tcomepxkamiue  OPraHUYECKUE COSAMHECHHUS 8
2.6. Xupsr 2
2.7. YrieBosl 4
2.8. AMunoxkucnotsl. [lenrunsr. benkn 8
2.9. HyknieMHOBbIE KUCIIOTHI 4
2.10. TIlpupoHbIC UCTOYHUKHU  YTIIEBOJOPOIOB 6
2.11. TlonuMmepsl ¥ TOJTMMEPHBIE  MaTepUaIbl 7
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11 kaace

HanmenoBanue tem. Koin-Bo
4acoB
1. Teoperuueckue 0CHOBbI XUMHHU 58
1.1.0cHOBHBIE OHATHUS U 3aKOHBI XUMUH. TeopHs CTPOEHUs aTOMa 10
1.2. MeToapl HAYYHOTO MMO3HAHUS 2
1.3. CtpoeHue BeliecTBa 12
1.4. BenrecTBa ¥ UX CUCTEMBI 10
1.5.Xumuueckue peakuum M uX oOmas xapakrepucTuka. OCHOBBI XHMHUYECKOM |/
SHEpPreTUKU
1.6.Kunernueckue NOHATHS U 3aKOHOMEPHOCTH MIPOTEKAHUS XUMUUYECKUX peaKkLnui 7
1.7.PacTBOpBI 37€KTPOJUTOB. Peakiuy B pacTBOpax 3JIEKTPOJIIUTOB 10
2. OCHOBBI HEOPraHNYecKOoil XUMHHU 26
2.1. HemeTamisl M UX XapaKTEPUCTUKA 14
2.2. MeTajuisl M UX BOXKHENIINE COEIUHEHNS 4
2.3. O00011IeHME 3HAHUI 0 METAJUIAX U HEMETAJUIax
2.4.. Kimaccugukanus 1 B3aMMOCBSI3b HEOPTaHUIECKUX U OPTaHMYECKUX BEIIECTB 3)
3. XuM#us M )KM3Hb 20
12. Xumus v KU3Hb 6
13.TexHonornyeckne OCHOBBI MOTYYEHUS BELIECTB U MaTepHajIOB 8
14. Dxonoruueckue nNpoodIeMbl XUMUU 6
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