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Pabouas mporpamma
0 XMMUH
10-11 xmacc
(YyriyOneHHBIH YPOBEHB )



Pabouasi mporpamma 1o XMMHH COCTaBJI€HAa B COOTBETCTBHU C TpeboBaHmsiMu DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEeIbHOTO CTAaHJApTa CpenHero oOmero ooOpazoBaHus (yTBEpXKAEH
npukazoM MuHuctepcTBa oOpa3oBanus U Hayku Poccuiickoit @eneparuu ot 17 mas 2012 Ne 413;
¢ mMmeHeHmsiMu 0T 29.12.2014r., 31.12.2015, 29.06.2017r.), Ha ocHOBe DenepanbHOrO 3aKOHA OT
29.12.2012 1. Ne 273-®3 «0O0 oOpa3zoBanun B Poccuiickoit ®enepauun» (pegakuusi ot
23.07.2013r.), ocHOBHO}M 00pa30BaTeIbHON IPOrpaMMBbl CPEIHETO (IIOJHOr0) 0011ero 0Opa3oBaHus
I'bOY COII Ne 22 r.Ce3panu; paszpaboTaHa Ha OCHOBE aBTOPCKOM MporpamMmbl: XHUMHUSL.
Yrinyonennsiii ypoBenb. 10-11 kiacc: Pabowast mporpamma x smauu YMK B.B. Jlyaua - M.:
Apoda

Pabouas mporpaMMa opueHTHpoBaHa Ha yueOHUKH: XuMus (YriyOjaeHHbIH ypOBEHb): y4EOHUK
g 10 kmacca oOmeoOpaszoBarenbHbiXx yupexkaeHuit / Epemun B.B., Ky3smenko H.E., Tepenun
B.M. u np./ lon pen. JIynuna B.B.- M.: lpoda; Xumus (yriyOoneHHbIH ypOBeHb): yueOHuK 1 11
KJ1acca oomeoOpazoBarenbHbIX yupexaennii / Epemun B.B., Ky3smenko H.E., Tepenun B.W. u np./
[Ton pen. Jlynuna B.B.- M.: JIpoda

Ha usyuenue kypca xumuu (yriayOnénnsiii yposensb) B 10-11 kiaccax BbiaeneHo 340 yacos, B TOM
gucine B 10 xracce — 170 gacoB (5 dacoB B Henemio), B 11 kmacce — 170 gacoB(5 4acoB B
HEJIEIIO).

IInanupyemble pe3yabTaThl OCBOEHUS yU€OHOTO IIpeaMeTa, Kypcea.

1. JInuHoCcTHBIE pe3yabTaThl B cepe OTHOIICHUH 00yJaronuxcst K cedbe, K CBoeMy 3/I0POBbBIO, K
MO3HAHUIO ceOsl:

— OpUCHTal A 06yqafom1/1xc;1 Ha JOCTHMXKCHUC JIMYHOI'O CUHACThi, PCaIU3alUIi0 IMO3WUTHBHBIX
KU3HCHHBIX TIICPCICKTHB, HWHHUIOHWATUBHOCTH, KPCATHUBHOCTHb, TI'OTOBHOCTH U CIIOCOOHOCTE K
JIMYHOCTHOMY CaMOOIIPCACIICHUIO, CIIOCOOHOCTE CTaBUTh LECJIN U CTPOUTH )KN3HCHHBIC IIAHBI;

- FOTOBHOCTh M CIIOCOOHOCTH OO€CHEeYUTh ce0e€ M CBOMM OJIM3KUM I[OCTOI\/'IH}’IO KHN3Hb B
mponecce C&MOCTOHTCHBHOﬁ, TBOp‘ICCKOfI 1 OTBETCTBEHHOM JACATCIIBHOCTH,

- FOTOBHOCTh M CIIOCOOHOCTH 06yqa}0mnxc;1 K OTCTaMBAHUIO JIMYHOI'O AJOCTOMHCTBA,
COOCTBEHHOTO MHCHUA, T'OTOBHOCTH H CIIOCOOHOCTH BBIpa6aTI>IBaTI) CO6CTB€HHYIO INO3UIINIO IIO
OTHOIICHHUIKO K O6HICCTBCHHO-HOJ'II/ITI/ILIGCKI/IM COOBITUSAM IpomJIoro M HACTOAIIECI0O Ha OCHOBE
OCO3HaHUA U OCMBICIICHUA UCTOPUHN, NYXOBHBIX HCHHOCTeﬁ M JOCTYIKEHUM Hamiei CTpaHBbI;

— TOTOBHOCTh M CIOCOOHOCTh OOYYaIONIMXCS K CAMOPa3BUTHIO W CAMOBOCIHTAHHIO B
COOTBETCTBUH C OOIIEYETOBEUYCCKMMH IIECHHOCTIMH MW HJcallaMH TI'PaXkJIaHCKOro OOIIeCTBa,
MOTPEOHOCTh B (PM3UYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATUSAX CIOPTHBHO-03J0POBHTEIBHOM
JESATEIbHOCTBIO;

— MPUHATUE U PeaU3allusl IICHHOCTEH 3I0pOBOTO M 0E30MacHOr0 00pa3a JKU3HHU, OEpexkHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DU3MUYECKOMY M TICHXOJIOTHYECKOMY
3JI0POBbIO;

— HETIPUSATHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIIOTPEOICHHSI aJIKOT0JIsl, HAPKOTHUKOB.
JInuHOCTHBIE pe3yabTaThl B cdepe OTHomeHuH oOywaromuxcs kK Poccum kak k  Poaune
(OteuectBy):

— poccuiickasi MIACHTUYHOCTh, CIHOCOOHOCTh K OCO3HAHHMIO POCCHUCKOW WICHTHYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO TMPUYACTHOCTH K HMCTOPHUKO - KYJIbTYPHOH OOIIHOCTH
poccuiickoro Hapoja U cyabbe Poccuu, maTpuoTH3M, TOTOBHOCTh K CiykeHHIO OTE4ecTBy, €ro



3aIUTE;
— YBa)KEHHE K CBOEMY HapOJly, UyBCTBO OTBETCTBEHHOCTH Mepes, PoIMHOM, TOpAOCTH 3a CBOM
Kpaii, cBOo10 PoauHy, mponuioe M HacTOsee MHOTOHAIMOHAJIBLHOTO Hapoaa Poccuu, yBaxeHue K
roCyJapCTBEeHHBIM CUMBOJIaM (rep0, (iar, TUMH);
— (opMupoBaHHE YBAKECHHUS K PYCCKOMY SI3BIKY KaK TOCYIapCTBEHHOMY s13bIKYy Poccuiickoit
@enepauuy, SBISIOLIEMYCS OCHOBOM pPOCCHICKOM HWAEHTUYHOCTH U TJaBHBIM (PaKTOpOM
HAIlMOHAJILHOTO CaMOOTIPE/IEIICHMUS;
— BOCIIUTAaHHE YBAaXEHUS K KyJIbType, sS3bIKaM, TpaJulUsM U O0OblYasM HapoJOB,
npoxuBaromux B Poccuiickoit @enepannu.

JInuHOCTHBIE pPE3ynbTaThl B c(epe OTHOIIEHUH OOydaroluxcs K 3aKOHY, TOCYAApCTBY M K
TPaKJIaHCKOMY OOIIEeCTBY:
— IPaXXIaHCTBEHHOCTb, TPaXJaHCKas TMO3MIMS AaKTUBHOTO U OTBETCTBEHHOTO WIEHA
pOCCHIICKOrO OOIIEeCTBa, OCO3HAIOMIETO CBOM KOHCTUTYLIMOHHBIE TIpaBa U OOS3aHHOCTH,
YBa)KaroIllero 3aKOH U MPAaBOIOPSIOK, OCO3HAHHO MPUHHUMAIOLIEr0 TPAJUIIMOHHBIE HAlMOHAJIbHbIE
u oOl1eyenoBeyeckie 'yMaHUCTHUECKUE U JIEMOKpPAaTHYECKHE IIEHHOCTH, FTOTOBOTO K y4acTHIO B
0OLIECTBEHHOM JKU3HH;
— MPU3HAHUE HEOTUYK/IAEMOCTH OCHOBHBIX ITpaB M CBOOO]T YENIOBEKA, KOTOPbIE MPUHAJIEKAT
KOKJIOMY OT pOKJIEHHUS, TOTOBHOCTb K OCYILECTBJIECHHIO COOCTBEHHBIX IpaB M CcB0OOA 0e3
HapylIeHUs MpaB U cBOOOJ APYruX JUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MpaBa U CBOOOIBI
4eJoBeKa M IpaXKJIaHWHA COTJIACHO OOIIENpPU3HAHHBIM IPUHIMIIAM U HOPMaM MEXIyHapOJHOTIO
npaBa U B cootBeTcTBUU ¢ KoHcTutymuen Poccuiickoit ®denepaunu, mpaBoBas UM MOJUTHYECKAs
I'PaMOTHOCTb;

— MHUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKd U
OOLIECTBEHHON MpPAaKTHUKH, OCHOBAaHHOE Ha JWalore KyilabTyp, a TakXKe pa3ludyHbiXx (Gopm
0OLIECTBEHHOTO CO3HAHUS, OCO3HAHHUE CBOET0 MECTa B MOJUKYILTYPHOM MHUPE;
- TOTOBHOCTh OOY4YalOIIUXCS K KOHCTPYKTHBHOMY VYYacTHIO B THPUHATUM PEIICHUH,
3aTparuBarOlIMX HMX IpaBa M UHTEPEChl, B TOM 4YHUCIIE B PA3IUYHBIX (opMax OOIIEeCTBEHHOU
CaMOOPraHU3allli, CAMOYIIPABJICHUS, OOIIECTBEHHO 3HAYUMOMN JIESTEIbHOCTH;

- INPUBEPKCHHOCTE MHACAM HHTCPHAILIMOHAIM3MA, I[py>I(6BI, PaBCHCTBA, B3aWMOIIOMOIIIHU
HapOJ0B; BOCIIMTAHHWEC YBAXHUTCIBbHOI'O OTHOIICHHA K HAIMOHAJIBHOMY JOCTOHMHCTBY HIO,Z[GI;’I, nux
YYBCTBAM, PCIIMTHO3HbBIM Y6€)KI[6HI/I$IM;

— T'OTOBHOCTB O6y‘IaIOI_HI/IXCH IMPOTHUBOCTOATL HMACOJIOTHUHM JSKCTPECMH3Ma, HAIMOHAJIMU3MA,
KC@HO(bO6I/II/I; Koppyliouu; JUCKpUMHUHAIMU TI0 COLOHUAJIbHBIM, PCIUTHO3HBIM, PACOBLIM,
HallMOHAJIbHBIM IMPpU3HAaKaM U JPYTUM HCTAaTUBHBIM COLIMAJIBHBIM ABJICHUSAM.

JInuHOCTHBIC PE3YyIbTAThI B c@epe OTHOIICHUM 06yqa}01unxcxc OKpYKaromnumu
JIIOAbMM

- HpPaBCTBCHHOC CO3HAHMUC U TIOBCACHUC HaAa OCHOBC YCBOCHUSA 06LHC‘ICJ'IOBC‘ICCKI/IX
HGHHOCTCI\/’I, TOJICPAHTHOTO CO3HAHHWA W IIOBCACHHA B IIOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTU U
CITOCOOHOCTH BECTHU Auajior ¢ ApyrumMu JIr0oAbMH, DOCTUI'aTb B HEM B3aMMOIIOHUMAHHA, HAXOJAUTH
O6H_II/IC ey 1 COTpyaAHHn4aTh I UX JOCTHIKCHUS

— IIPpUHATHUC TFYMAaHUCTUYCCKUX HCHHOCTCﬁ, OCO3HAaHHOC, YBAXKHUTCIIBHOC nu
,Z[O6pO)KeJ'IaTCJ'ILHOC OTHOIICHHUE K APYTroOMYy YCIIOBCKY, €O MHCHHUIO, MUPOBO33PCHUILO,

- CIIOCOOHOCTH K CONICPCIKNUBAHHUIO U (bOpMI/IpOBaHI/Ie INO3UTHUBHOI'O OTHOLICHUA K JIFOJAM, B
TOM YHUCIIC K JHLOaM C OTpaHHUYCHHBIMH BO3MOKHOCTAMHU 3J0POBbA W HWHBAJIUIAM; 6epC)KH06,



OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (DU3MUYECKOMY U ICHUXOJOTHYECKOMY 3J0POBBIO
JPYTUX JIFOJICH, YMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;
— (dbopMHpOBaHHE BBIPAKCHHOW B TMOBEACHUM HPABCTBCHHOW IMO3WIMH, B TOM YHCIEC
CIIOCOOHOCTH K CO3HATEIIBHOMY BBIOOPY J00pa, HPABCTBEHHOTO CO3HAHUS U MOBEICHHS HA OCHOBE
YCBOCHHSI  OOIIICUEIIOBEYCCKUX IIEHHOCTEH W  HPABCTBEHHBIX YYBCTB  (4ecTH, J0JTa,
CIPaBEUIMBOCTH, MUJIOCEPAUS U IPYKEITIOOHS);
— pa3BUTHE KOMIICTCHIIUN COTPYAHUYECTBA CO CBEPCTHUKAMHU, IETHMH MIIAJIIIIETO BO3pacTa,
B3POCJIBIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO TOJIE3HOH, Y4eOHO -UCCIIeIOBATEIILCKOM, TIPOSKTHOM
U APYTUX BHJAX JCSITEILHOCTH.

JInaHOCTHBIE pe3yibTaThl B chepe OTHOMIEHUH  OOydJarONUXCS K
OKPYKAIOIIEMY MHPY, KUBOH MPUPOJEC, XYI0KECTBEHHON KYJIBTypE:
— MHPOBO33PEHHE, COOTBETCTBYIOINIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUUMOCTH
HayKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BJIaJICHUE JTOCTOBEPHOU MH(pOpMAIHEH O
MEPEIOBBIX JTIOCTIKEHUSAX U OTKPBITUSX MUPOBOM M OTEYECTBCHHOUN HAyKH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 YCTPOIMCTBE MHpa M OOIIECTBA;
— TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWIO, B TOM UYHCIE CaMOOOpa3OBaHHWIO, Ha
MPOTSHKEHUH BCEH JKU3HH, CO3HATEIIFHOE OTHOIIICHUE K HEMPEPHIBHOMY 00pa30BaHHIO KaK YCIIOBHIO
YCHENTHOH Mmpo(hecCHOHATBLHON M 00IIECTBEHHOM JIeATETLHOCTH;
— JKOJIOTHYECKAs KYyJIbTypa, Oepe)KHOE OTHOIICHHWS K POTHOW 3eMJjie, TPHUPOTHBIM
6orarctBam Poccun u Mupa; MOHMMaHHME BJIMSIHUS COLMAJIbHO-3KOHOMHUYECKHUX MPOLIECCOB Ha
COCTOSIHUE MPHUPOJHON U COIMAIBbHOM Cpelbl, OTBETCTBEHHOCTb 3a COCTOSIHUE MPHPOJHBIX
pPECYpCOB; YMEHHS 1 HABBIKM Pa3yMHOTO
MIPUPOIOIOIL30BAHUS, HETEPINHUMOE OTHOIICHHE K ACWCTBUSIM, MPUHOCSIIUM Bpel 3KOJIOTUU;
MPHOOpPETEHNUE OIBITa SKOJIOT0-HAIIPABIEHHOM eI TENbHOCTH;
- ACTETHYECKOE OTHOILIEHUS K MHUPY, TOTOBHOCTb K 3CTETUYECKOMY OOYCTPOWCTBY COOCTBEHHOIO
ObITa.
JIn4HOCTHBIE pe3yNbTaThl B cepe OTHOIICHUIN 00ydaloIIUXCs K CEMbE U POJUTEINSM, B TOM YHCIIE
MOJIFTOTOBKA K CEMEMHOM KU3HH:
— OTBETCTBEHHOE OTHOIIIEHHWE K CO3JaHMI0 CEMbH Ha OCHOBE OCO3HAHHOIO MPHUHSITHUS
IIEHHOCTEH CEeMEHHOM KH3HMU,
— MOJIOKUTENBHBIA ~ 00pa3  ceMbH, pOOUTENbCcTBA  (OTLHOBCTBA W MAaTEPHUHCTBA),
WHTEPUOPHU3ALMS TPAIUIIMOHHBIX CEMEWHBIX LIEHHOCTEMH.

JIn4HOCTHBIE pe3yNnbTaThl B cepe OTHOIICHUs OOydaroluxcs K Tpyay, B cdepe COlMaabHO-
SKOHOMHYECKUX OTHOILICHUI:
— yBa)KeHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTh K 3allIUTE CBOCH COOCTBEHHOCTH,
— OCO3HaHHBIN BeIOOpP Oynymiel mpodeccuu Kak MyTh M CHOCO0 peanu3anuu COOCTBEHHBIX
KU3HEHHBIX TUIaHOB;
— TOTOBHOCTh OOydarommxcs K TPYyIOBOW MNPOoGEeCcCHOHATBFHON JEesITeNbHOCTH KaK K
BO3MOXXHOCTM  y4aCTHSi B  pEIIEHUU  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYJapPCTBEHHBIX,
oOIIeHAIIMOHAIBHBIX MTPOOJIEM;
— MOTPEeOHOCTh TPYIUTHCS, YBaXKEHHE K TPYAY U JIOISM TPyAa, TPYAOBBIM JIOCTHXKEHUSM,
T00OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHWE K  pa3HbIM BUIAM TPYAOBOU
NeSITeNIbHOCTH;

JIn4HOCTHEIE pE3yJIbTaTbl B C(bepe (bI/IBI/I‘-ICCKOFO, ICHUXOJIOTHYCCKOTO, COIIMAJIBbHOI'O H



aKaJIeMUYECKOTO 0J1aromnorydusi 00y4aronuxcs:

— ¢dusnveckoe, HMOIMOHAIEHO-TICUXOJIOTHYECKOE, COIIMAIIBHOE Onaromoryune
oOyyaromuxcss B JKM3HM 00pa3oBaTEIbHON OpraHu3allM, OILIYIICHHWE NIeTbMU OE€30MacHOCTH M
MICUXOJIOTUYECKOro KoMdopTa, HHPOPMAIIMOHHOM O€301TaCHOCTH.

2. [Inanupyemblie MeTanpeaIMeTHbIe Pe3yJIbTaThl OCBOCHHS y4eOHOTO MpeaMeTa Ha YriayOoIeHHOM
YpPOBHE!

PeryasitTuBHble yHHBepcaJlbHbIe y4eOHblIe AeficTBUS. BbIMYyCKHUK Hay4YnuTCS:

- CaMOCTOSITENIbHO OIpEAeyATh 1IeNM, 3aJaBaThb HapaMeTpbl U KPUTEPUM, 1O KOTOPHIM MOYKHO
OTPEENUTh, UTO LIE€Jb JOCTUTHYTA;

- OIICHMBAaTh BO3MOYKHBIE TOCJIEICTBUSA JIOCTWKEHHUS IIOCTABJIIEHHOW M€ B JEATEIbHOCTH,
COOCTBEHHOM >KM3HM U KU3HU OKPYXKAIOUIUX JIIOJIeH, OCHOBBIBASACh HAa COOOpPaXKEHUSIX 3TUKH U
Mopau;

- cTaBuUTh W (OPMYIHPOBATh COOCTBEHHBIE 3aJaud B O0pa3oBaTEIBHON MACSITEIBHOCTH W
KU3HEHHBIX CUTYaIIHIX;

— OIIEHUBATh PECYpPChl, B TOM YHCIE BpeMs W Jpyrue HeMaTepHaIbHBIE PECYPCHI,
HEOOXOUMBIE JIJISl JOCTKEHHUSI IOCTABICHHOM 11eITH;

— BBIOMpATh IyTh JOCTHIXKEHUS IIENH, ITUTAaHUPOBATh pEIICHWE TMOCTaBJICHHBIX 3ajad,
ONTUMM3HPYS MaTepHalibHbIe U HEMaTepUaIbHbIE 3aTPaThI;

— OpraHu30BbIBATh A(PPEKTUBHBIN IMOUCK PECYpCOB, HEOOXOAUMBIX I JOCTH)KCHHS
MMOCTaBJICHHOM IIENIH;

— COIIOCTAaBJIATDH l'IOJ'Iy‘IGHHI:IfI PE3YILTAT ACATCIIBHOCTHU C TIOCTaBJICHHOM 3apaHeC LCIbIO.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiicTBUS BhITyCKHUK HAYyYUTCS:

— HCKaTh U HAXOJUTh 000OIIEHHBIE CIIOCOOBI pelIeHUs 3a7ay, B TOM YHCIE, OCYLUIECTBIISTh
pa3BepHyThI MH(MOPMALMOHHBIA TOUCK M CTaBUTh HA €ro OCHOBE HOBble (y4yeOHble U
M03HaBaTeNIbHbIC) 33/1a4H;

— KPUTHYECKH OLIEHWBATh M MHTEPIPETUPOBATH HHOOPMALMIO C pa3HbIX [O3ULUH,
pacrno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUNs B MHPOPMAIIMOHHBIX HCTOYHUKAX;

— WCIOJIb30BAaTh pPAa3jMuHbIe MOJEIBbHO-CXEMAaTHUYECKUe CpelICcTBa i MPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOILCHUH, a TaKKe MPOTUBOPEUHil, BBISBICHHBIX B WH(GOPMAIIMOHHBIX
HMCTOYHUKAX;

— HaXOJUTh M MPUBOJAUTH KPUTUYECKHE ApTyMEHTHI B OTHOILECHUU ACHCTBHNA U CYXKICHHIA
JIPYroro; CIOKOMHO M pa3yMHO OTHOCHUTHCA K KPUTHUECKMM 3aMEYaHUsSM B OTHOILICHUU
COOCTBEHHOTO CYKIEHHSI, pACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJUTh 332 paMKH Y4E€OHOTO TpeaMeTa M OCYHIECTBISATH IEJCHAMPABICHHBIN MOUCK
BO3MOXHOCTEH /7151 IUPOKOTO MEPEeHoca CPEACTB U COCOOOB ACHCTBHUS,

— BBICTPaNWBaTh WHAMBUIYAJbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OTPaHUUYCHHUS
CO CTOPOHBI JPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUUYECHUS;

— MEHSTh U YAEP>KUBATh Pa3HbIC MO3UIIMHU B IO3HABATEIBHOM J1€ATEIbHOCTH.
KoMMyHHnKaTHUBHBIEC YHUBEPCAJIbHBIE YUeOHbIe 1eiicTBUS. BBITYCKHUK HAYyYUTCS:

— OCYILIECTBIISITH JIENIOBYF0 KOMMYHHKAIIHIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCTBIMU (Kak
BHYTpH 00pa30oBaTeNbHON OpraHu3aluy, Tak U 3a €€ MpelaeiaMH), MOJAOUpaTh MapTHEPOB s



JETIOBOM KOMMYHHUKAIIMM HCXOIS M3 COOOpaXEHUH pe3ylnbTaTUBHOCTH B3aMMOJCHCTBHS, a HE
JIMYHBIX CUMIIATHU;

— MPU OCYIIECTBICHUH TPYIIOBOH pabOThl OBITH KaK PYKOBOJIUTENIEM, TaK U YJICHOM
KOMaH/Ibl B pa3HbIX POJISIX (F€HEpaTop WA, KPUTHUK, UCIOJHUTENb, BBICTYNAIOIIMM, SKCIIEPT U
T.1.);

— KOOPJIMHUPOBAaTh U BBINOJHATH pabOTy B YCIOBHUSX pEAJIbHOIO, BUPTYAIbHOIO M
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BepHYTO, JIOTUMHO M TOYHO U3JIAraTh CBOK TOYKY 3pPEHHS C HCIOJIb30BaHUEM
AICKBATHBIX (YCTHI)IX n HI/ICBMGHHI)IX) SA3BIKOBBIX CPCACTB,

— pacrno3HaBaThb KOH(QUIMKTOI€HHbIE CHUTyallud U NpeJoTBpaliaTh KOHQUIMKTBI 10 HX
aKTUBHON (a3bl, BBICTpaUBaTh JIEJIOBYI0 M 0Opa3oBaTelbHYIO KOMMYHHUKaIUIO, H30eras
JIUYHOCTHBIX OLIEHOUHBIX CYXJIECHUH.

3. Ilnmanumpyemble mpeMETHBIE PE3yabTaThl OCBOCHUS YU€OHOTO IpeaMeTa, Kypca

Yray0seHHbIi yPOBEHb

BpInyCKHUK HAYYHTCS BeinyckHUK MOJIy4YUT BO3MOKHOCTh
HAYYUThCH

- packpeiBaTh Ha TPUMEpPax pOJIb XHMHH B
—  ¢dopMynmHpoBaThH 11eJ1b

HCCIICO0BAaHMUs, BBIABUIaTb W IIPOBEPATH

(hopMHUpPOBAaHUM COBPEMEHHON Hay4YHOW KapTHHBI
MHpa U B IIPAKTHYECKOH NEATENBHOCTH YEI0BEKa,
B3aMMOCBSI3b  MEXAY XUMHUEH U JpyTUMHU
€CTECTBCHHBIMU HayKaMHU;

- WUIIOCTPUPOBATH Ha MPUMEPAX CTAHOBJICHHUE U
SBOJIIOLIMIO OPraHUYECKOM XMMHUHU KaK HAyKH Ha
Pa3IMYHBIX HCTOPUYECKUX OJTalax €€ pa3BHUTHS,

JKCIIEPUMEHTAIILHO TUIOTE3bI 0
XMMHUYECKUX CBOWCTBAaX BEUIECTB Ha
OCHOBE UX COCTaBa U CTPOEHHS, HUX
CIIOCOOHOCTH BCTYNaTh B XUMHYECKHE
peakiuu, O Xapakrepe U MNPOAYyKTax

a3JIMIHBIX XUMHAYECKUX PEaKIHM;
YCTaHAaBJIIMBATh IMPUYUHHO-CICACTBCHHBIC CBA3U p p T,

MCKIOY CTPOCHHUEM aTOMOB XUMHNYCCKUX
3JICMCHTOB u NEPUOANICCKUM HN3MCHCHHEM
CBOMCTB XUMHNYCCKHUX 3JICMCHTOB u nux

—  CaMOCTOSATEJIbHO IUIAHHPOBATh H
MPOBOJMTh XUMHUYCCKUE DKCIICPUMEHTHI C
COOJIr0IEHUEM IpaBUI Oe3onacHoOu

COCMHEHUH B COOTBETCTBHH C MOJIOKCHHEM paboThI ¢ BEWECTBAMU U J1AOOPATOPHBIM

XUMUYECKHX ~ DIEMEHTOB B  Iepuoiudeckoii | ©00PYTOBaHHeEM;
cUCTEME; —  HUHTEpPIpPeTHPOBaTh  J@aHHBIE O
—  aHaIM3UpOBaTh COCTaB, CTpoeHue wu | COCTaBC 1 CTPOCHHH BCILECTB,

MOJIYYCHHBIC C IIOMOHIBKO COBPEMCHHBIX
(1)I/ISI/IKO'XI/IMI/IIIGCKI/IX MCTOJOB,

CBOWCTBA BEIIECTB, MPUMEHSS IOJIOKEHUS
OCHOBHBIX XMMHUYECKHX TEOPUN: XUMHYECKOTO
CTPOEHMSI OpPraHUYEeCKUX coeauHeHud A.M. —  OIHCBHIBATh COCTOAHHE OJJICKTPOHA
byrmepoBa, cTpoeHMss aroMa, XUMHYECKOU B aToM€ Ha OCHOBC COBPCMCHHBIX
CBA3HM,  JNEKTPOJIUTHYECKOH  JMCCOLMAINM KBaHTOBO-MEXAaHUYECKHUX TPEACTaBICHUMN
KHCJIOT 5 OCHOBAaHU; yCTaHaBJIMBATh O CTPOeHMH aToMa Juis OObBjACHEHHUS
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXKY pE3yJIbTaTOB  CHCKTPAJILHOTO  aHajnh3a
CBOMCTBaMM BELIECTBA M €ro COCTaBOM U BCILECTB,
CTPOEHHEM; —  XapakTepu30oBaTh poJib
— IIPUMEHATH NpaBUJla CUCTEMATHUYECKOM as0TocoAep)KallluX  IeTCPOLUKIIMIECKUX

MEXKIYHApOJHON HOMEHKJIATYphl KaK CpelCcTBa COCIMHCHNN M HYKICHHOBBIX KHCJIOT KaK




pa3nuyeHus U UACHTU(HUKAIMY BEIIECTB MO UX
COCTaBY U CTPOECHHUIO;

—  COCTaBJIATH MOJIEKYJIIPHBIE u
CTpYKTypHBIE (OPMYJIBI HEOPraHUYECKUX U
OPraHMYEeCKUX  BEIIECTB  KAaK  HOCHUTEJEH
uHbOpMAlUM O CTPOCHUHM BEIIECTBA, €ro
CBOMCTBAX u IIPUHAUICKHOCTH K
OIPEAEIIEHHOMY KJIACCy COCIMHEHU;

— OOBSICHATP  HPHUPOLY W  CHOCOOBI
00pa3oBaHusl XUMHUYECKOM CBS3U: KOBAJIEHTHOM

(monsipHOM, HEMNOJIIPHOM), NOHHOW,
METAJUIMYECKOM, BOJOPOJHOM — C IENIbIO
ompeieIeHus XUMHUYECKOM aKTUBHOCTH
BEIIECTB;

—  XapakTepu3oBaTh (pU3MUYECKHE CBOMCTBA
HEOPraHWYECKUX W OPraHUYECKUX BEIIECTB U
YCTaHABIWBATh  3aBHUCHUMOCTh  (PU3UUECKHUX
CBOMCTB BEIIECTB OT THUMNA KPUCTALUIMYECKOU
pELIETKH;

—  XapakTepu3oBaTh 3aKOHOMEPHOCTH B
W3MEHEHUHU XUMHYECKUX CBOWMCTB MPOCTHIX
BEIIIECTB, BOJOPOJHBIX COCAMHEHUH, BBICIINX
OKCHJIOB Y THAPOKCHJIOB;

— TMPUBOJUTH  TPUMEPHl  XUMHUUYECKHX
peaKIuid, PaCKPBIBAOIIUX XapaKTepHbBIC
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX U
OPraHWYECKUX BEIIECTB M3YUYEHHBIX KJIACCOB C
LEIbI0 WX HWISHTU(PHUKAIMA U OOBSICHEHUS
00J1aCTH MPUMEHEHHSI;

—  OIIpCaciiiiTb MCXaHHU3M  pCaKIHHn B
3aBUCHUMOCTH OT YCJIOBI/Iﬁ IMPOBCACHUA PCAKIIUKU
U IIPOrHO3HUPOBATH BO3MOKHOCTL IIPOTCKAHUA
XUMHNYCCKHUX peaKI_[I/Iﬁ Ha OCHOBC THUIIA
XUMHYECKOM CBSI3U M aKTUBHOCTH p€arcHToB;

— YCTaHaBJIUBATb 3aBUCHUMOCTDb
peaKHHOHHOﬁ CIIOCOOHOCTH OpraHn4YCeCKUux
CO€OUHEHHI OT XapaKTepa B3aUMHOTI'O BJIMSAHUSA
aTOMOB B MOJICKYJIax C OCIIBIO
MMPOTHO3UPOBAHUS ITPOAYKTOB PCAKIINU;

— YCTaHaBJIUBATb 3aBHUCHUMOCTb CKOPOCTU
XUMHUYECKOMU pcakuuun nu CMCIICHHUA
XUMHNYECKOT'O paBHOBECHUSA  OT  PA3JIMYHBIX
(I)aKTOpOB C OCJIBIO OMMPECACIICHUA ONITUMAJIBHBIX
YCJ'IOBI/Iﬁ MPOTCKAHUA XUMHUYCCKUX ITPOUCCCOB;

BAXHEHIINX OMOJIOTMYECKH aKTHUBHBIX

BEILIECTB;
—  NOpPOTrHO3UPOBATh BO3MO>KHOCTh
MPOTEKAHUS OKHCIIUTENBHO-

BOCCTAHOBUTEJILHBIX PEAKLUH, JIEXKAIIHUX B
OCHOBE IIPUPOJHBIX "
IIPOU3BOJICTBEHHBIX ITPOILIECCOB.




— yCTaHaBIWBaTh TI'E€HETHYECKYIO CBS3b
MEX Ty KJIacCaMH HEOPTraHUIECKHUX u
OPraHMYECKUX BEIIECTB IS OOOCHOBAHUS
MPUHIIUIHATLHOW  BO3MOXKHOCTH — TOJy4CHUS
HEOPraHWYECKUX U OPTaHMYECKUX COCJIUHCHUUN
3aJJaHHOTO COCTaBa M CTPOCHUS;

— moalOupaTh  peareHThl, YCJIOBHS U
OTIPEICIISATH MPOTYKTHI PEAKIUH, TO3BOJISIOIINX
peain30BaTh JTaOOPATOPHBIE W MPOMBIILICHHBIC
CrocoObI MOJTY9EeHUSI BOKHEUIIINX
HEOPraHMYECKUX M OPraHUICCKUX BEIIECTB;

— OmpeneNaTh  XapakTep — cpeabl B
pe3ynbTaTe THIPOIN3a HEOPraHWYECKUX U
OpPraHWYECKUX BEIIECTB M MPHBOIUTH MPHUMEPHI
THJIPOJIM3a BEIIECTB B IMOBCEAHEBHOW IKH3HU
YeJIOBEKa, OMOJIOTHYECKUX 0OMEHHBIX
poIieccax U MPOMBIIICHHOCTH;

— TPHUBOJUTH TPHUMEPBl OKUCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEaKUHi B TMPUPOJE,

IMPOU3BOJACTBCHHBIX mnmponeccax u
KHU3HCACATCIBHOCTH OPIraHU3MOB;

—  00OCHOBEIBATh IMPAKTUYCCKOC
HCITIOJIb30BaHHUEC HCOPTraHNYCCKUX u

OPraHWYECKUX BEIIECTB W HX peakiuil B
MIPOMBIIIIICHHOCTH U OBITY;

—  BBIIIOJIHATH XUMWUYECKHH OKCIICPUMCHT
110 paciio3HaBaHUIO u IMOJIYYCHUTIO
HCOPraHM4eCKUX W OpPraHUuYCCKUX BCHICCTB,
OTHOCAIIMUXCA K Ppa3INIHbIM Kj1accaM
COGHHHCHHﬁ, B COOTBCTCTBHMU C IIPpaBHJIaMH H
IIpueMaMu 0e3omacHoOMI pa6OTBI C XUMHYCCKHMMH
BCIICCTBAMH U J'Ia60paT0pHBIM 060py,Z[OBaHI/IeM;

— OpPOBOIWTH  pacyeThl HAa  OCHOBE
XUMHYECKHX (OPMYII W ypaBHEHHH pEaKIMii:
HaxO0XK/ICHHE MOJICKYJISIPHON hopmybt
OpPraHMYeCKOTO BEUIECTBA MO €ro IUIOTHOCTU U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €T0
COCTaB, WJIH IO MPOJIYKTaM CrOPaHHs; PacueThl
MaccoBOM oMM (Macchl)  XHMMHYECKOTO
COE/IMHEHHUSI B CMECH; pacyeThl Macchl (00beMa,
KOJIMYECTBAa BEIIECTBA) MPOIYKTOB PEaAKIUH,
€CJIM OJTHO U3 BEUIECTB J]aHO B U30BITKE (MMEeT
IPUMECH);

—  PpacCyCThI MacCOBOH WM 00BbEMHOM J0JIH




BbIXOJ]a IPOAYKTA pEaKLUUU OT TEOPETUUYECKH
BO3MOJKHOTO; pacyeTbl TerioBoro 3gdexra
peaKkmuy; pacueTsl OOBEMHBIX OTHOIICHHM
ra3oB INpH XHUMHYECKHX pEAKLUAX; pacyeThbl
Maccel  (0ObeMa, KOJMYECTBA  BEIIECTBA)
MPOJYKTa pEaKIUH, €CIM OJHO M3 BELIECTB
JaHO B BUJE pacTBOpa C OIpeAEICHHOU
MAacCOBOM J0JIE paCTBOPEHHOTO BEUIECTBA;

—  HCIOJIb30BAaTh METO/IbI HAy4YHOI'O
MO3HAHUS: AaHaJU3, CUHTE3, MOJEIUPOBAHUE
XAMUYECKUX TMPOLECCOB M SBICHUH — TMIpH
pelieHny yueOHO-HCCIe0BaTeNbCKUX 3a1au 10
U3Y4YEHUIO CBOMCTB, CIIOCOOOB MOJIy4€HUS U
pacrno3HaBaHUsl OPraHUYECKUX BELIECTB;

—  BIIANETH MpaBUiIaMu 0€e3011acHOTO
oOpaileHuss C€  €IKUMH, TOPIOUYUMU U
TOKCHYHBIMHU BEIIIECTBAMH, CpeICcTBaMHU
OBITOBOM XMMHH;

- OCYIICCTBJIATH TIIOUCK XUMHAYECKOU
uHpopmanuu o Ha3BaHUAM,
uaeHTU(UKATOpaM, CTPYKTYPHBIM (opmyrnam
BEIIIECTB;

—  KPHUTHUYECKH OIICHUBATh u
WHTEPIPETUPOBATh XUMHYECKYIO HHPOPMAIIHIO,
CONIEpKAIYIOCST B COOOLICHHUSX  CPEICTB
MaccoBoil mH(popmarmu, pecypcax MHTepHera,
HAYYHO-TIOMYJISIPHBIX CTAThsIX C TOYKH 3PCHUS
€CTeCTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJSIX
BBISIBJICHUS  OMIMOOYHBIX  CYXKICHHH U
(dbopmMupoBaHus COOCTBEHHOH MO3UIINH;

— yCTaHaBIUBaTh B3aHMOCBA3M  MEXKIY
(dakTaMu ¥ TeopueH, MPUYUHON U CIIEICTBUEM
Opy  aHalW3e MpPOOJEMHBIX CHUTyallMid U
000CHOBaHMM MPUHUMAEMbIX pEIIeHUH Ha
OCHOBE XUMHUUYECKUX 3HAHUII;

—  TIPeNCTaBIAThH MyTH pelieHus
rI00ambHBIX — MpoOJeM,  CTOAIUX  Tepen
YeJIOBEYECTBOM, H MEPCIIEKTUBHBIX
HarpaBJICHUN pa3BUTHS XUMHYECKUX
TEXHOJOTHH, B TOM YHCIE TEXHOJIOTHH
COBPEMEHHBIX  MaTepUaoB C  Pa3IUYHON
(YHKIIMOHATBHOCTHIO, BO300HOBIISIEMBIX
HCTOYHHUKOB CBIPBS, nepepaboTku 51
YTUIU3ALUNA OTXOJIOB.




Conepxanue yaeOHOTO mpeaMeTa «XuMush)

Ha yriiyOJIEHHOM YPOBHE CpEIHETo 00IIero o0pa3oBaHus

2.1. TeopeTuyeckre OCHOBBI XUMHUH

2.1.1. CrpoeHue BemiecTBa

ATOMHO-MOJIEKYJISIPHOE yueHHe. BeriecTBa MOJEKYISIPHOTO W HEMOJIEKYISIPHOTO
ctpoeHus. KayecTBEHHbI M KOJMYECTBEHHBIM COCTaB BemiectBa. MoJisipHass U OTHOCUTEIbHAS
MOJIEKYJISIpHAsi MacChl BelecTBa. MoJbHas J0JI U MaccoBas JIOJIs 2JIEMEHTA B BEIIECTRBE.

Ctpoenne aroma. Hyxmuapl. M3ortomsl. [edext maccwl. Tumbl paanoakTUBHOTO
pacnama. TepmosiaepHbiii cuHTe3. OTKpBITHE HOBBIX XHUMHUUYECKUX DJIEMEHTOB. SnepHbie
peakuuu. Tumel sAepHBIX peakuuil: AeineHue W cuHTe3. CKOpOCTh peakpajruoaKTHBHOTO
pacnana. [IpumeHeHue pauoOHyKIUIOB B MEIUIIUHE.

CoBpeMeHHasi MOJENb CTpoeHHUs aToMa. KopmycKynspHO-BOJHOBBIE CBOWMCTBA
anekTpoHa. IlpeacraBnenne o kBaHTOBOM MexaHuke. CoorHomenue nae bpoinsa. IlpuHnmn
HeonpeneneHHocTu ['elizenOepra. [lonstue o BonmHOBOM (yHkuuu. KBaHTOBBIE uMcna. ATOMHast
opOutans. Pactipenenenne 3IeKTPOHOB IO YHEPTETUYECKUM YPOBHSIM B COOTBETCTBUHU C TIPUHITUTIOM
HauMEHBIIIEH »dSHepruM, mnpaBwioM XyHaa W mnpuHmunoM [laymu. OcoOGeHHOCTH CTpOeHUs
JHEPreTUYEeCKUX ypoBHEH aTtoMoB  0-2IeMEHTOB. DJEKTPOHHAas  KOH(QUTypalusi — aroma.
Knaccupukanuss XMMHYECKHX 3J€MEHTOB (s-, P-, d-, f-amemenTsI). DiekTpoHHBIE KOHGUTYpaIHK
MOJIOKUTETIBHBIX U OTPULATENbHBIX HOHOB. OCHOBHOE M BO30Y)KJIEHHBIE COCTOSIHHSI aTOMOB.
BasnieHTHBIE 21EKTPOHBI.

[Iepuoanueckuit 3aKkoH. POpMyJIMPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEACTABICHUH O
CTpO€HMH aroMa. MupoBo33peHdyeckoe M HaydyHoe 3HaueHue [lepmommueckoro 3zakona JI. N.
MenneneeBa. Paguycaroma. 3akOHOMEPHOCTH B U3MEHEHNH CBOMCTB  MPOCTHIX BEIIECTB, BOJOPOAHBIX
COEIMHEHUH, BBICIIMX OKCUAO0B U TUAPOKCUIOB B IEPUOAAX U Ipylnax. DJIEKTPOOTPULIATEIbHOCTb.

XUMHUECKasi CBS3b. OJIEKTPOHHAs MPUPOJAa XUMUYECKOW CBA3U. Buabl XuMuueckou
cBs3u. KoBasieHTHas CBSI3b U €€ XapaKTePUCTHKU (SHEPrus CBSA3H, UIMHA CBS3H, BaJCHTHBIN Yroll,
KpaTHOCTb CBSI3U, MOJIAPHOCTH, MOJIAPU3YyeMOCTh). KoBasleHTHass HEMOJSpHAs U TOJSPHAS CBS3b.
OOMEHHBIN M JOHOPHO-AaKIENTOPHBIM MEXaHH3Mbl O0pa30BaHUS KOBAJCHTHOW MOJISPHON CBS3H.
['eomeTpust Monekynbl. /[unonbHBIE MOMEHT CBSI3U, TUIOJIBHBIA MOMEHT MOJIEKYJbl. MIoHHAas CBSI3b.
OTnnune MexTy MOHHOM M KOBAJEHTHOM CBA3bI0. MeTrayunueckas cBs3b. BomopoaHas cBs3b U €€
BJIMSIHME HA CBOMCTBA BelllecTBa. MeXMOJIEKYISIPHbIE B3AUMOIEHCTBHUSL.

ArperaTtHble  COCTOSIHMA  BemlecTBa. [a3pl. ['a30Bble  3aKOHBL.  YpaBHEHHE
Knaitnepona—MenneneeBa. 3akoH ABOrajapo. 3akKOH OOBEMHBIX OTHOIIEHHNA. OTHOCHUTEIhHAS

IIJIOTHOCTD I'a30B. CpCIIH}I}I MOJIAIpHAs Macca CMCECH.



CrtpoeHne TBepAbIX TEN: KPUCTAJUIMYECKWE U aMop(dHbple BemiecTBa. UMb
KPUCTANTMYECKUX PELIETOK: aTOMHAas, MOJICKYJsIpHasi, HOHHAs, Merauimdeckas. [loHsTtue 00
JIEMEHTApHOM s4elike. Pacuer dncina MOHOB, COICpKALMXCS B 3JIEMEHTApHOU sdeiike. MoHHbIE
panuycel. Onpenenenue MeTalIMIecKoOro paanyca. 3aBUCUMOCTh (PU3NYECKUX CBOKCTB BEIIECTBA OT
THUIA KPUCTAILTMYECKOM pereTku. [[puanael MEHOTO0Opasus BemecTB. COBpEMEHHBIE MPEICTABICHUS
0 CTPOCHUU TBEPABIX, )KUAKHX U ra3000pa3HBIX BEIIECTB.

Hemonctparmu. 1. O6pa3iibl BEMEeCTB MOJICKYISIPHOTO ¥ HEMOJICKYISIPHOTO CTPOCHUS. 2.
Bosronka nona. 3. Moenu MOJIeKyII.

2. Kpucramimyeckue pemeTKy.

2.1.1. OcHOBHbBIE 3aKOHOMEPHOCTH MTPOTEKAHUSI XUMHUECKUX peaKIui

Knaccudukanus XUMHUYECKUX peaKIWi 10 pa3iuyHbIM TMpPU3HAKAM CpPaBHEHUS.
I'omorennsie ureTeporenusie peakimu. Kinaccuduxarus mo 3Haky teraoBoro ¢ dexra. Ooparumbie
1 HeoOpaTuMble peakinn. KaTaaTuTHyeckne u HeKaTaJuTHIECKUe Peakiuu. Peakiuu ¢ n3MeHEHHEM
1 6e3 U3MEHEHUS CTEeTIEHN OKUCIICHUS 3JIEMEHTOB B COEIMHEHUSX.

DHepreTuka XUMHUYECKUX peaknuil. TermmoBoid A((EKT XUMHUECKOW peaKIlHH.
DHAOTEPMUYECKHE M SK30TEPMHUYECKHE peakiuu. TepMoXuMUYeckne ypaBHEeHHs. Temora
oOpazoBaHusl BelIecTBA. 3akoH lecca W clneAcTBUS W3 Hero. JHeprus cBs3u. [loHsTHe O
BHYTPEHHEH »Hepruu W HSHTaIbNuH. [loHsTHe 00 sHTpornmu. BTOpoil 3akOH TEpMOIWHAMHKHU.
®dopmyna bonbimana. DHeprus ['m66ca 1 KpUTEpruu CaMOTIPOU3BOJIBHOCTH XUMUYECKON PEAKIIUH.

OOpartumbie peaknuu. XumMudeckoe paBHoBecue. KoHcranta paBaoBecus. [lpunmun Jle
[[Tarenpe. PaBHOBECHbIE COCTOSIHUS: YCTOWYMBOE, HEYCTOWUYMBOE, Oe3pasnuuyHoe. CMmerieHue
XUMUYECKOTO PaBHOBECHUS MOJ ACHCTBHEM pPa3IM4YHBIX (PAaKTOPOB: KOHLIEHTPALMU PEareHTOB WU
MIPOAYKTOB pEaKLMH, JABJIECHUsA, Temueparypbl. Posib cCMelIeHUs paBHOBECHS B TEXHOJOTMYECKUX
npoiieccax.

CKOpOCTh XMMHYECKHX PEAKIIHil, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PAKTOPOB: MPUPOIbI
pearupyromux BEIIECTB, KOHIEHTPALMU pEearupyrouux BeElIeCTB, TEMIEpPaTypbl, HAIAYUs
Karajiu3aTopa, IUIOIIaJd MOBEPXHOCTU pEarupyrollux BemlecTB. Peakuuu TrOMOTreHHbIE U
reTepOreHHble. DJIEMEHTApHble peakuuu. MexaHu3Mm peakuuu. AKTUBUPOBAHHBIM KOMILIEKC
(mepexoHOE COCTOSIHHE). 3aKOH JEHCTBYIOMUX Macc. KOHCTaHTa CKOPOCTH pEakilhd, €e
pa3MmepHOCcTh. CKOPOCTh peaKklMy paJuoakTUBHOro pacnana. Ilepuon nomypacnana. [IpaBuno
Banr-T'opda. Ilonstue 06 3HepruM akTUBALMU U OO0 SHEPreTHUYECKOM Mpoduiie peakiuu.
VpaBuenue Appenuyca. KaranuzaTtopsl u katanu3. DHEpPrusi akKTUBALMU KaTaIU3UPYEMON U
HEKaTAIM3UPYEMON peakuu. AKTUBHOCTb M CEJIIEKTUBHOCTh KaTaiau3aropa. [ OMOTreHHbIM u
reTeporeHHbId KaTanu3. ['OMOreHHbBI KaTanu3 B razoBoi ¢asze. Katanutudeckoe oKucCIIeHUE

YrapHOTO ra3a B KOHBCPTCpPAX BBIXJIOIIHBIX TAa30B B aBToMoOmIsX. Poib KaTaJiu3aTOpOB B



MPUPOJIC U IPOMBIIIJICHHOM MTPOu3BoACcTBE. DEepMEHTHI KaK OMOJIOTHYECKHUE KAaTaTu3aTOPHI.

Jemonctpanmu. 1. Dk30TepMUUecKre U SHAOTEPMUUECKUE XUMUYECKHE peakuu. 2. TernoBbie
SBJICHUS TIPU PACTBOPEHUU CEPHOM KHUCIIOTHI 1 aMMHUA4YHOM CEIUTPHL. 3. 3aBUCUMOCTb CKOPOCTH
peakuuu OT NPUPOJbI BELIECTB HAa NPUMEPE B3aUMOJICHUCTBUS PACTBOPOB PA3IUYHBIX KHUCIOT
OJINHAKOBOIM KOHIIEHTPALMM C OJIMHAKOBBIMM KyCOUYKaMu (TpaHyllaMH) IIMHKAa M OJMHAKOBBIX
KYCOUYKOB pa3HbIX METaJUIOB (MarHus, LMHKA, >K€jle3a) C pacTBOPOM COJISIHOW KHUCIOTHL. 4.
B3aumoneiicTBue pacTBOpOB CEpHOW KHUCIOTHI C pacTBOpaMu THUOCYNb(ara HaTpus PasIudHON
KOHLIEHTpalluu | TemnepaTypsl. JlaGopatopHble onbiThl. 1. KaTanmutudeckoe pasiiokeHue
NEepOKCHUa BOJIOPOJA.

2.1.2. PacTBOpBI

CrocoObpl  BBIp@XKEHUSI  KOJIMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas — JOJs
pPacTBOPEHHOTO BelIecTBa (MPOIEHTHAs KOHIIEHTPAIHs), MOJIApHAs KOHIEHTparws. TuTpoBaHue.
PacTBopenue kak gpusnko-xumuyeckuil npouecc. Kpucramio- ruaparsl.

Hucnepcusie cuctembl. Komtonaasie pactBopbl. Mctunnbie pacTBopbl. JlucnepcHas ¢aza u
mucniepcronHas cpena. CycrneH3uu u 3Myiabcud. 30mu u ren. Omanectenuus. Dddext Tunmans.
Koarynsuus. CenumenTanms.

Peaknuu B pactBopax anekTpoauToB. KauecTBeHHbIE peakiuy Ha HOHBI B pacTBope. KuciaotHo-
OCHOBHBIC B3aUMOJICUCTBUS B pacTBopax. AmdoTepHOCTh. VOHHOE MNPOU3BEACHHUE BOJIBI.
Bomopoausiii mokasatens (PH) pactBopa. CuibHble u criaObie anekTpoauThl. Pacuer pH pacTBopoB
CWJIBHBIX KHCIIOT U Ienoueii. KoHcTaHThl Aucconmanuu caadbix AMeKTpoauToB. CBsi3b KOHCTAHTHI
U CTeNeHu auccouuanuu. 3akoH paseneHus Ocpanbaa. Peakiuu monnoro oomena. Ilonnbie u
COKpallleHHblE€ MOHHbIE ypaBHeHUs. ['muaponu3 coneil. ['maponn3 mo KaTHOHY, IO aHUOHY, IO
KaTHOHY M IO aHMOHY. Peakuusi cpelibl pacTBOPOB COJIEH: KMCIIOTHAs, IIEJIOYHAs U HEUTpaJIbHas.
[Tonnelit HeoOpaTuMBIi ruaponus. [lonydenue peakuueil ruApoau3a OCHOBHBIX cojeil. [Tonsitie o
npoteonuTudyeckoi Teopun bpencrena—Iloypu. IloHstHe O TeopuM KHUCIOT M OCHOBAaHUM
JIptonca. 3HaueHue ruApoIin3a B OMOIOrHUeCKUX 0OMEHHBIX Mpoiieccax. [IpuMenenue ruiposmnsa B
MIPOMBILIJIEHHOCTH. PaBHOBECHE MEXAY HACBIIIEHHBIM pacTBOpoM U ocaakoMm. [IpousBenenue
PacTBOPUMOCTH.

Hemonctparmu. 1. OnpeneneHue KUCIOTHOCTH CPEAbl TPU OMOIIY HHANKATOPOB.
2.00pa3oBaHKe KOMIUIEKCHBIX COETMHEHUH IEPEXOHBIX METAILIOB.
Jlaboparopubie onbITh. 1. Peakuuu nonHOTO 0OMeHa. 2. CBOMCTBA KOJJIOUIHBIX PACTBOPOB.

3. 'maponus conei. 4. IlomyyeHnue v cBOMCTBA KOMITJIEKCHBIX COEIMHEHUM.

2.1.3. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC IIpOLECChI OKHCIIHTEIBHO-
BOCCTAHOBUTCJIbHBIC PCAKITNH. Tunsr

OKHCIINTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ. Okucnenue W BoccTaHOBICHHE. OKUCIUTEIN U



BOCCTaHOBUTEIU. METO/1 3JIEKTPOHHOTO U 3JIEKTPOHHO-UOHHOTO OanaHca. [loBeneHue BemiecTs B
cpenax c pasHbiM 3HaueHueMm pH. Ilepmanranar kamust kak okuciauTenb. OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMHU B IPUPOJIE, IPOU3BOJICTBEHHBIX MIPOLIECCAX U )KU3HENEATEIBHOCTH
OpraH13MOB.

lNanpBanmueckuil 3yeMeHT (Ha mpuMepe 3iemeHTta Jlanudms). XUMHUYECKUe HCTOYHHKHU
TOKa: TaJbBaHUYECKHE 3JIEMEHTHI, aKKyMYJSITOPbl M TOIUIMBHBIE 3yieMeHThl. Dopma 3anucu
XUMHUYECKOTO0 MCTOYHMKA ToKa. CraHmapTHbIM BOAOPOAHBIA 3JyeKTpoA. CTaHIapTHBIN
AJIEKTPOJHBIM TOTEHIMan cucTeMbl. lloHATHE 00 »JNEKTPOABMKYIIEH CHUJIE pEeaKLHH.
DNEKTPOXUMUYECKUN Pl  HampsDKeHWM (aKTUBHOCTH) MeETauioB  (psi  CTaHAApTHBIX
3JIEKTPOJIHBIX TOTEHIIMAJIOB). HampaBiieHne OKMCIUTENBHO - BOCCTAHOBUTEIBHBIX PEAKIIUM.

DNEeKTPOIN3 PacIuIiaBOB U BOJHBIX PACTBOPOB AJICKTPOJIUTOB (KHCIOT, HIETOYEH M COJICH).
3akoHbl 3eKTpoiu3a. [IpakTuyeckoe NMPUMEHEHHE AJIEKTPOJIM3a JUISl MOJYYEHHUS HIENOYHBIX,
HIEJI0YHO3EMENIbHBIX METAJIJIOB HATIOMUHHUSL.

Koppo3zus MeTanoB: ciocoObl 3alIUThl METAIIOB OT KOPPO3HH.

2.2. OCHOBBI HEOPTaHUYECKOW XUMHH
2.2.1. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX COSTMHEHUI

Baxkneiimue kiaccbl HEOPraHMYECKUX BEUIECTB. DJIEMEHThI METAJIbl M HEMETAIUIBl U UX
nosioxkenue B [lepuommaeckoit cucreme. Kitaccudukanusi 1 HOMEHKIATypa CIO0XKHBI COCTUHEHUN:
OKCHJIOB, THJIPOKCHJIOB, KHCIIOT U coiell. ['eHeTndeckas CBSI3b MEXKy KilacCaMH HEOPraHUYECKUX
coenuHeHuil. UneHTruKanus HeopraHn4eckux BeUeCTB U HOHOB.

Kommnekcusie coenunenus. KoopaunaunonHoe uucio. HomeHkiaTypa KOMILIEKCHBIX

COCIMHEHU . 3HaYeHUE KOMIUJIEKCHBIX coeIuHEeHM. [[oHsATHE 0 KOOpIMHAITMOHHOW XUMHUH.

2.2.2. Hemeraiuier

Bogpopoa. [lonydyenue, ¢puszndyeckue U XMMHUYECKHE CBOICTBA (peaklMM C MeTaulaMd U
HeMeTaJJlaMH, BOCCTaHOBJIEHHE OKCHUJIOB U coJiell). I'uapuabl. TOMTMBHBIE SIEMEHTHI.
lanorensl. OOmas XapakTepUCTUKa 3JIEMEHTOB TIWIaBHOM mnoarpynnsl  VII  rpynmsl.
@u3nyecKkue CBOWCTBA MPOCTBIX BELIECTB. 3aKOHOMEPHOCTH W3MEHEHUS OKHCIMTEIbHON
aKTHBHOCTH TaJIOT€HOB B COOTBETCTBHMHU C MX MOJOXKEHUEM B mepuoauyeckoit tadbmune. [Topsmox
BBITECHEHMSI TAJIOT€HOB U3 PAaCTBOPOB TajOr€HUA0B. XJIOP — MOJY4YEHHE B MPOMBIIUIEHHOCTH U
1abopaTopuu, peakiuu ¢ MeTaJUlaMd U HeMeTaulaMu. BzaummopeiicTBue xjopa ¢ BoAOH H
pacTBopaMu 1enodei. llemHol MexaHM3M peakUMH B3aUMOJCHUCTBMSI XJIOpa C BOJOPOJOM.
OGe33apakxrBaHNe MUTHEBOM BOBI XJIOPOM. XpaHEHHE U TPaHCIIOPTUPOBKa xjopa. Kucnopoiasie
COEIMHEHUS XJIOpa. ['MIOXJIOpUTHL, XJIOpaTbl M NEPXJIOPAThl KaK TUIHWYHBIE OKHUCIUTEIN.

Oco0EHHOCTH XUMUU (I)Topa, 6p0Ma nuozaa. KauectBennas pCaKkuus Ha UOM. ConsHas KHUCIIOTa U €€



coni. KauecTBeHHbIE peakIMU Ha rajoreHuJ-UoHbl. [IprMeHEeHHE TajJOreHOB U MX BaKHEHIINX
COCIMHECHU.

OnemMeHThl NoArpynnsl kuciaopona. OOmiast XapakKTepUCTHKA 3JIEMEHTOB TJIABHOM MOATPYIIIIbI
VI rpynmnel. dusudeckue CBOMCTBAa MPOCThIX BemiecTB. O30H Kak auIOTPOIHAS MOIU(UKAIS
kuciopoja. [lomydenne o3ona. O3onatopsl. O30H Kak OKUCIAUTENb. [lo3UTHBHAS M HEraTHBHAs
poJIb 030HA B OKpyKarwlie cpene. B3aumopeiictBue o3oHa ¢ aikeHamu. CpaBHEHHE CBOWCTB
030Ha U Kuciopoja. Boxga u nepokcuj BoAopoJa Kak BOJOPOJHbIE COEIMHEHUS KHUCIOpoJaa —
cpaBHeHHe cBoiicTB. Ilepokcuj Bojopoja Kak OKHCIUTENb U BOCCTAHOBUTENb. [lepokcuib
MetamioB. [lonste 006 opranunuyeckux nepokcugax. Cepa. Amtorponusi cepbel. dusnmueckue u
XMMHMUYECKHE CBOMCTBAa cepbl (B3aMMOJEWCTBHE C MeETaUIaMH, KHCJIOPOJIOM, BOJOPOJIOM,
pacTBOopaMu 1Iel0Yel, KUCI0TaMU-OKUCIUTENSIMH). B3arMoaeicTBue cepsl ¢ Cylnb(PUTOM HATpUs C
obpazoBanmem  THOCynbdaTaHatpusi. CepoBomOpol —  TIOJyUYCHHE,  KHCIOTHBIE U
BoccTaHoBUTENbHBIE cBOMCTBA. Cynbhusl. Jucynsdan. [lonstre o nonmucynbpuaax. CepHUCTBIN
ra3 Kak KUCJIOTHBIM okcuj. OKHCITUTENbHbIE U BOCCTAHOBUTENIbHBIE CBOICTBA CEPHUCTOTO Trasa.
[Tonyuenue cepHHCTOro raza B MPOMBIIUIEHHOCTH U JlabopaTopuu. CepHUCTast KUCIOTa U €€ COJIH.
Cepubrit anrunpua. Cepnast kuciaota. CBOMCTBa KOHIIGHTPUPOBAHHOW M pa30aBICHHON CEpHOMU
KUCJIOTHL. JlelicTBME KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTHI Ha caxap, MeETajulbl, HEMETaJUIbI,
cynbuasl. Tepmuueckas ycToHuuBocTh cyiabhatoB. Kpucrtamnoruaparsl cyiab(haToB METaIOB.
KauecTBeHHas peakuys Ha CEpHYIO KMCIIOTY U €€ COJIN.

DneMeHThl MoArpynIbl azota. OOIas XapakTepUCTHKA JIEMEHTOB IVIaBHOM MOArpynibsl V
rpynnsl. ®u3nyeckre cBOWCTBA MPOCTHIX BEILIECTB.

A30T u ero coenuHeHus. CTpoeHre MOJIEKYIbl a30Ta. PU3NUecKre U XMMUYECKUE CBOICTBA
azota. [lomyyenue a3ota B MpOMBIIIIEHHOCTH U Jaboparopun. Hutpuasl. AMMHaK — ero mo
mydeHue, (U3NYECKHE W XUMHUYeCKHe CBoicTBa. OCHOBHBIE CBOWCTBAa BOJHBIX PacTBOPOB
aMMHakKa. AMMUaK Kak BOCCTaHOBUTENb. B3auMonelicTBue aMMHaka ¢ aKTUBHBIMU —MeTaslla-
MU. AMHJI HaTpus, ero cBoictBa. Conu ammonus. [loBeaenne coneil aMMOHUS IPU HATPEBAHUU.
KauectBennas peakuus Ha moH amMmoHusl. [[pumMenenne ammuaka. OKCH/IbI a30Ta, UX OJIy4YEHUE U
corictBa. Okcua azota (I). Oxucnenne okcuma aszora (1) xucmopogom. Jlumepusaius okcuaa
azora (V). Asorucras kuciora u ee cojad. HHUTPUTHI Kak OKHCIMTENM W BOCCTAHOBUTEIIH.
A30oTHas KuciIoTa — (PU3MUEcCKHe U XMMUYECKUE CBOMCTBA, MONydeHHEe. A30THAs KUCIOTa Kak
OKUCIHUTETh (OTHOIIEHHWE a30THOW KHCIOTHI K MeTallylaM W HeMeTaljiaMm). 3aBUCHMOCTb
MPOJAYKTa BOCCTAHOBJIEHUS A30THOM KUCIIOTHI OT aKTUBHOCTH METAJUIA M KOHLIEHTPALIMU KUCIOTHI.
[Tonsitne o katuoHe HUTPOHHUSA. OCOOEHHOCTh B3aMMOJCHCTBHS MarHdus WM MapraHia c
pa3baBieHHONW a30THOM KucinoToi. HwutpaTel, wXx ¢uznyeckue M XUMHYECKHE CBONCTBA

(OKI/ICJ'II/ITCJILHBIC CBOMCTBa U TCPpMHUYICCKaAd YCTOIZHHBOCTL), IMPUMCHCHHUC.



®ochop u ero coemunenus. Amtorpornus (ocdopa. dDusmueckue cpoiicTBa (docdopa.
Xumuueckue cBorcTBa ocdopa (peakuu ¢ KUCIOPOJOM, TAIOTCHAMU, METAIaMH, CIIOKHBIMHU
BEIIECTBAMU-OKUCIUTENSAMY, 1enodamu). llomyuenne u npumeHenue Qocdopa. Xmopuuasl
dochopa. Pochun. Dochunpl. Docdopusiii anruapua. Oprodochopras u  metadochopHas
KHCIIOTHI UM uX coyin. KadecTBeHHast peakiuss Ha oprodocdarsl. Paznoxenue optodochopHoit
kucnotsl. llpumenenue ¢ocpopHOi KHCIOTHI M ee coJiell. buonormdeckass ponb ¢ocdaros.
[Mupodochopnas kuciora u nupodocdarsl. Okenn docdopa (1), dochopucras xkucimora u ee
conu. PochopHOBaTUCTAST KUCIIOTA U €€ COJIU.

[Moarpynma yriepoaa. O01mias xapakTepUCTUKA JIEMEHTOB IJIaBHOM NoATrpyniibl [V rpynmsl.

VYrnepona. Amnotponust yriepona. CpaBHEHHME CTPOEHMsSI M CBOMCTB rpadura U aiMmasa.
dysuiepeH Kak HOBasi MOJIEKYJsipHas (hopma yriiepoaa. YToib: XUMUYECKHE CBONCTBA, TIOJIYyYCHHUE U
npumenenune yrias. Kap6uapl. ['mpponu3 kapOuna kanpliusg U Kapobuna amomuHus. KapOunel
MEPEXO/IHBIX METAJUIOB (Keje3a, Xpoma U Jp.) KaK CBEpXIpouyHble maTtepuanbl. CHHTE3-ra3 Kak
OCHOBA COBPEMEHHOU MpOMBIIIIEHHOCTH. OKCUIBI Yriiepoja. DJIEKTPOHHOE CTPOCHHE MOJIEKYIIbI
YTapHOTO ra3a. YToJb ¥ YTapHbIM I'a3 KaKk BOCCTAHOBMTENN. Peakius yrapHOro rasa c pacriaBaMu
menoueid. Cunte3 dopmuaToB. OOpa3oBaHME YTrapHOTO Trasza IPH HEMOJHOM CrOpaHWU YIJIA.
buonoruueckoe naerictBue yrapHoro rasa. [losydeHue v nmpuMeHEHUE yrapHOro rasza. YTJIEeKUCIIbII
ras: MoJiydeHHue, XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBHUE YIJICKUCIOTO Ta3a ¢ BOJIOH, IIEI0YaMH,
MarHuem, NepoKCHIaMU METAJUIOB). DIEKTPOHHOE CTPOEHHUE YIJIEKUCIIOTo ra3a. YTrojbHas KUCIOoTa
u ee conu. KapOonatel u ruipokapOOHATHI: X MOBEIEHUE NTPU HarpeBaHuu. KauecTBeHHas peakius
Ha KapOoHaT-moH. HaxoxaeHue kapOOHATOB MarHus M KaJbIUsl B MPUPOJAE: KOPAJUIbI, KEMYYT,
W3BECTHSKHU (M3BECTKOBBIE TOPBI, KAPCTOBBIE IMEIIEPhl, CTAJAKTUTHl U CTATarMUTHI).

Kpemuuii. @usznyeckre U XMMAYECKUE CBOMCTBA KpEMHMS. Peakiuu ¢ yriem, KUCIOpPOA0M,
XJIOPOM, MarHueM, pacTBOpamu Ienouei, cepoBogopoioM. CuiaH — BOJOPOJHOE COETUHEHHE
kpemuus. Cummnunsl. [omyuenune u npumenenne kpemuusi. Oxeun kpemuus (IV), ero crpoenue,
(buznueckue U XuMUYeCcKre CBONCTBA, 3HAUCHHUE B MIPUPOJIe U NpuMeHeHne. KpeMHueBbie KUCIOThI
nu ux comd. [umaponu3 cunmkatoB. CHIMKaTHbIE MHHEpPAJIbl — OCHOBAa 3E€MHOM KODBIL.
AJNIOMOCHIIUKATBI.

bop. Oxcun 6opa. bopnas kucnora u ee conu. bypa. Bogopoansie coeaunenust 6opa.
[Ipumenenune coequHeHuii 6opa.

bnaroponnbie (MHepTHBIE) Ta3bl. OOmIas XapaKTepUCTHUKA 3JIEMEHTOB TIJIABHOM MOTPYIIIBI
VI rpymmer. Oco6eHHOCTH XUMUYECKUX CBOMCTB. [[pruMeHeHne 61aropoiHbIX ra3os.

Hemonctparmu. 1. I'openue Bogopoaa. 2. ['openue ceprl B kuciopoze. 3. Bzaumoneiicteue
xene3a ¢ cepoil. 4. 'openue cepoBogoposaa. 5. Ocaxnaenue cyabpuaoB. 6. CBoiicTBa CEpHUCTOTO

raza. /. HeﬁCTBHC KOHHeHTpHpOBaHHOﬁ CCpHOI>'I KHCJIOTBI Ha MCJIb U Caxapo3y. 8. PaCTBopCHI/IC



ammuaka B Boje. 9. OcHOBHbIE cBoiicTBa pactBopa ammmuaka. 10. Katamutmueckoe OKHCICHHE
ammuaka. 11. [leiictBue a30oTHOU kucioThl Ha Medb. 12. ['openune docdopa B kucmopome. 13.
[TpeBpamenue kpacHoro (ocdopa B O6enblii 1 ero cBeuenue BreMHoTe. 14. O6pasisl rpadura, anmasa,
kpemuus. 15. Tymienue mmamMenn yriekucisiM ra3oM. 16. Pasnoxxenne mpamopa.

Jlaboparopubie ombiTel. 1 CBolicTBa Xjopcoaepxamux oroenuBareieii. 2. CBoiicTBa Opoma,
noja U ux coliei. 3. VI3ydeHne CBOWCTB CEPHOM KUCIIOTHI U ¢ cotici. 4. VI3ydueHne CBOHCTB BOIHOTO
pactBopa ammmuaka. 6. CBoiicTBa coneit ammonus. 7. KaduecTBeHHas peakius Ha KapOoHAT-MOH. 8.
HcnpiTanue pacTBOpa CUIMKaTa HaTpUs HHAUKATOpOoM. 9. O3HaKomileHHE ¢ 00pa3liaMy MPUPOIHBIX

CUJIUKATOB.
2.2.3. Meranist

OOmuit 0030p 31MeMeHTOB — MeTauioB. CBOMCTBA MPOCTBIX BELIECTB-METAJUIOB.
DJIEKTPOXUMHUYECKUH Pl HAIPSHKEHU METauioB. MeTaunyeckue KpUCTaUTMYECKUE PEIIETKH.
CrnaBel. XapakTepucTHKa Hanbosiee N3BECTHBIX CIUIaBoB. [loyueHue u npuMeHeHueMeTalIoB.

lenouynsie Metamnel. OOmIas XapaKTEpUCTHKA AJIEMEHTOB TJIaBHOM moiarpymmnsl | rpynmsl.
CBoiicTBa IIENOYHBIX METAUIOB. Pacrio3HaBaHuWe KaTMOHOB JINTHS, HAaTpus U Kanus. Hatpuii u
KAIMA — TMPEeACTaBUTENN IIEJOYHBIX METAUIOB. XApaKTEpHbIE PEAKUUU HATPUS WU Kajlusl.
[Tony4yenue menouHbIx MeTaUI0B. OKCUABI M IEPOKCUABI HATPUs U Kanus. CoequHeHus HaTpus U
kanusg. Conu HaTpHsl, Kalausl, UX 3HAYEHHUE B IPUPOJE U KU3HU yenoBeka. Cola U eaKuid HaTp —
BAKHEWILINE COCUHEHUS HATPUSL.

bepunnuii, Maruuii, meno4Ho3emenbHble MeTauibl. OOIas XapaKTepUCTHKa 3JEMEHTOB
IJIaBHOM noarpymel |l rpynmel.  Bepwiuii, MarHui, 1IeI04YHO3E€MEIbHBIE METaJUIbI.
AmdoTepHocTh  OKcHMAa M TUApokcuna  Oepuwina. Okpacka  IUIAMEHH  COJISIMU
IIEJIOYHO3EMETIbHBIX METa/uIoB. Maruuii M Kanplui, uX oOIIas XapakTepUCTUKAa Ha OCHOBE
nosnoxenuss B Ilepumoamnueckoin cucreme anemeHtoB . M. MenneneeBa U CTpOEHHUS aTOMOB.
[Tonyuenue, ¢uznueckue M XUMHUYECKHUE CBOWCTBA, MPUMEHEHHME MarHus, KajblUsd M HX
coenuHeHuil. Cou MarHusl M KaJlbLiMsl, UX 3HAYEHHE B IPUPOJIE U )KU3HU YyesoBeka. JKecTKoCTh

BOJBI M CIIOCO OBl ee YCTpaHCHUA.

AsmroMunuil. PacipocTpaHeHHOCTH B IPUPO/IE, pU3NUYECKHe U XUMUYECKHEe CBOICTBA (OTHOIIEHUE K
KHCIIOpOZY, TalloTéHaM, pacTBOpaM KUCJIOT U Liesodel, amoMotepmus). IIpousBoacTtso
amoMuHus. IlpumeHenue amoMuHus. AM(OTEpHOCTh OKCHJA M THApokcuaa amromMuHug. Conn
amoMuHus. IlonHoe pasnoxkeHue BOJMOHM cojieil amfoMMHUS CcO CcIaObIMH JIBYXOCHOBHBIMHU
KHCJIOTaMH. AJTFOMUHATBI B TBEP/IOM BUJIE U B pacTBOpe. KOMIIIIEKCHBIE COEIMHEHMSI AIFOMUHHUS.
OnoBo u cBuHel. PU3NUECKUE W XUMHUUYECKHE CBOMCTBA (pEeakUMM C KHCIOPOIOM,

kucioramu), mpumenenue. Conu omnosa (II) u ceunma (I1I). CBUHIIOBEIN aKKyMYISTOD.



Mertamnel mo6o4HbIX moxarpynmn. OOmas XxapakTepucTuka mnepexoinbix MerawioB [—VIII
rpynn. OCOOEHHOCTH CTpPOEHHMsS AaTOMOB IEpPEeXOAHBIX MeTaiioB. OOmue ¢usndeckue u
XUMHUYECKUE cBOMCTBA. [[pumeHenne meraios.

Xpom. @uznyeckue CBOMCTBA XpoMa. XUMUYECKHE CBOIICTBA XpoMa (OTHOILIEHUE K BOJSTHOMY
napy, KUCJIOpoay, XJopy, pactBopam kucior). [lonmyuenue u npumenenue xpoma. CoeauHeHus
xpoma. VI3MeHeHre OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX U KUCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U
THJIPOKCUIOB XpOMa C POC- TOM CTETIEHH OKHCIIeHUsI. AM(POTEpHbIE CBOWCTBA OKCH/IA U THIPOKCHIA
xpoma (III). Oxwucnenue coneit xpoma (III) B xpomarel. B3aumuble mepexonsl XpomaTtoB M
TUXpOMAaTOB. XpOMAThI U AUXPOMAThI KaK okuciurenu. IlomHoe pasiioxkeHue BoJION Cojeld Xpoma
(IIT) co cnabbiMu ABYXOCHOBHBIMU KHcI0TaMU. KomIiekcHbIe coeIMHEHNS XpoMa.

Mapranern. ®usznueckue cBONCTBa MapraHiia. XMMHUYEeCKHE CBOWCTBAa MapraHia (OTHOLUIEHUE K
KHCIIOpOy, XJIOpY, pacTBopaMm kuciot). [lonydenune u npumenenue mapranna. Okcua Maprasia
(IV) xax oxuciautens W Kartanuszatop. llepmaHranat kamusi kKak okuciautenb. Oxkcua u
ruapokcu Mmaprania (I1): monyuenue u cpoiictBa. Coenunenus mapranna (I11). Manranar
(VI) xanus u manranart (V) kanus, UX MoJdy4YeHue.

Kenezo. Haxoxnenue B npupoje. 3HaUuCHHE Kene3a JUid opranu3ma yenoBeka. dusnueckue
CBOMCTBA *kene3a. XMMUYECKHEe CBOMCTBA jKelle3a (B3anMOJICHCTBHUE ¢ KUCIIOPOIOM, XJIOPOM, CEPOH,
yriieM, BOJIOM, KHCJIOTaMH, pacTtBopamu coJjeit). CruiaBbl kene3a ¢ yriaeponaom. llomyuenue u
npuMeHeHne xeneza. CoeanHeHus xene3a. CpaBHEHHE KHCIOTHO-OCHOBHBIX U OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX CBOUCTB rupokcua xene 3a (I1) u ruapokcuna xenesa (III). Conm xenesa (11)
u xenesa (III). Metoner nmepeBoaa comeii xenesza (II) B comu xenesa (III) u obparno. IlonHoe
pasnokeHue BoJioi coseit xenesa (III) co cimabbiMu 1BYXOCHOBHBIMU KHCTOTaMHU. OKHUCIUTEIbHbIE
cBoiicTBa coequueHwuii xesnesa (1) B peakiusx ¢ BOCCTAaHOBUTEIAMHU (HOIHMIOM, CEPOBOJIOPOJIOM U
Menpto). [lnanumHabie KoMIuieKkehl kene3a. KadecTBeHHble peakiuu Ha woHbl keneza (II) u (II1).
@epputhl, UX MOTYYCHHE U IPUMEHEHUE.

Mens. Haxoxnenue B npupoae. buonornueckas ponas. @uznueckre 1 XUMHUYECKHE CBOMCTBA
(B3auMoOJeHicTBHE C KHUCIOPOAOM, XJIOPOM, CEpPOM, KHUCIOTAMH-OKUCIUTENSIMHU, XJIIOPHIOM >Kele3a
(IIT)). B3aumopeicTBME MeIM C KOHIICHTPUPOBAHHBIMH COJITHOM, OpOMOBOJOPOJHON W
MOJIOBOJIOPOAHOM KHcimoTaMu 0Oe3 jnoctyna Bo3ayxa. [lomyuenue u mpumeHenue meaud. Oxcun u
rugpokcun Mean (I1). Comu memm (II). Menubiit kymopoc. Ammuakatel meau (1) u memu (I1).
[Tony4yenne oxcuma memu (1) BoccranoBnenumem ruapokcuaa meau (I) rimrokosoit. Tlomydenue
xiopuaa u noauaa e (1).

Cepebpo. Pusnyeckne M XUMHUYECKHE CBOWCTBa (B3aUMOJEHCTBHE C CEPOBOJIOPOJIOM B
MIPUCYTCTBUH KUCIOPOJIA, KUCIOTaMU-OKUCIUTENIMH). OcakJieHne oKcuaa cepedpa npu JAeHCTBUH

mejI049M Ha COJIN cepe6pa. AmMMBaKaThl cepera Kak okuciutenu. KauecTBennas pCaKnusa Ha NOHbL



cepebOpa. [Ipumenenue cepedpa.

3onoto. Pdusnueckue M XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBUE C XJIOPOM, «IapCKOM
Boakoi»). I'mmpokcun 3osota (III). Kommuekcsl 3o0s0Ta. CrocoObl BbIIENEHUS 30JI0Ta U3
30JIOTOHOCHOM nopoabl. IIpumenenue 3o00Tta.

[Hunk. Ouznyeckue U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C TaJIOT€HAMH, KUCIOPOIOM,
Cepoii, BOJIOH, pacTBOpaMH KUCIOT U mienoueii). [lonyuenne u npumenenue nuaka. AMQoTepHOCTh
OKCHJIa M THAPOKCH/IA [IUHKA. BakHeulmme coyiv [MHKA.

PryTh. ®usnueckue m XuMHYECKHUE (B3aUMOICUCTBUE C KHUCIOPOJOM, CEpPOH, XJIOPOM,
KHCJIOTaMU-OKUCIIUTENISIMA) cBoMcTBa. [lomydyeHne W npuMeHeHue pTyTH. AMaiabrambl —
criaBsl pryTH ¢ metaiiamu. Okceun pryTH (II), ero nonyuenue. Xnopuna u noaua prytu (11).

Hemonctparmu. 1. Komnekuust meramnos. 2. Komnexnust muHepanoB u pya. 3. Kommexrwst
«Kene3o u ero crasbl». 4. OkpallluBaHHE MJIAMEHHM COJSMH ILIEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTaluioB. 5. B3ammopeiictBue HaTpus ¢ BOJOH. 6. B3amMoneicTBHe KaiubIls C BOJOH. 7.
Komnexkmusts «Amromusuiiy. 8. Ilnasnenme amomuHug. 9. BsanMmopmelicTBHE alIOMHHUS CO
menoubto.10.  Amomorepmust. 11. Ocaxnenune ruapokcuaa xpoma (III) u oxucnenuwe ero
MepoKCHIOM Bojopona. 12. PaznoxeHue mepokcuaa BOAOpOJa IMOJ JACWCTBUEM JHOKCUIA
mapranma. 15. Ocaxnenne ruapokcuma xenesa (1) u okucienue ero Ha Bo3ayxe. 16. Beimencnne
cepebpa u3 ero coJiei 1eCTBUEM MEIH.

JlabopaTtopubie onbIThl. 1. OkpammBaHue TJIAMEHU COCTUHEHUSIMH IICIIOYHBIX METAJIIOB. 2.
O3HakOMJIeHHE C MUHEpajJaMHd U BaXXHEHIIMMU COCJAMHEHUSMHU IIEJIOYHBIX METAIOB. 3.
CpoiicTBa cOeAMHEHUH MIENOYHBIX MeTauIoB. 4. OKpacka IUIaMEHU COJISIMU IE0YHO3EMENIbHBIX

MCTAJIJIOB.

OCHOBBI OPraHUYECKON XUMUU

2.2.4. OCHOBHbBIE IOHATHUS OPraHUYECKON XUMUH

IlossBnenue wu Pa3BHUTHEC OpFaHquCKOﬁ XHUMHHU KaK HaAyKH. HpCI[MeT n 3aJadyu
OpraHI/I‘ICCKOﬁ XuMHuHU. MecTo U 3HaueHUE OpraHquCKOﬁ XMMHUHU B CHCTCMC CCTCCTBCHHBIX HAYK.
BzauMocBsa3b HCOPTraHNYCCKUX U OPTaHUYCCKUX BCIICCTB.

OcoOeHHOCTH OpraHN4YC€CKUX BCHICCTB. HpI/I‘lI/IHH MHOFOO6p8.31/I$I OpraHn4YeCKUuXx BCHICCTB.
Opl"aHI/ILICCKI/IC BCIICCTBA B MPUPOIC. aneponHHﬁ CKCJICT OpFaHH‘leCKOﬁ MOJICKYJIbI, €TO THIIbI:
TUKIINYCCKUEC, aAlIUKINYCCKUC. Kap6OI_II/IKJ'II/I‘ICCKI/Ie U TCTCPOHUKIIMYCCKUEC CKCJICTHI. KpaTHOCTL
XHUMHUYECKOM CBSI3H (BI/II[,BI CBsI3EH B MOJICKYJIaX OPTaHNYCCKHUX BCHICCTB: OJUHAPHELIC, I[BOﬁHBIC,
TpOfIHLIC). HN3meHeHue SHEPrun CBs3€EH MCXKIAY aTOMaMHu Yriji€pola Mpu YBCIMYCHUU KPATHOCTU
CBs3U. HachlllieHHBIE 1 HEHACHIIIEHHBIC COSIUHEHMS.

QHCKTpOHHOC CTPOCHUC U XUMHUUYCCKUC CBA3U aTOMa YIJICpOJa. FI/I6pI/II[I/ISaI_II/I$I ATOMHBIX



opbuTanei, ee TUMBI sl OPraHUueCKUX COCTUHEHUN: sp3, Sp2, sp. IIpocTpaHcTBeHHOE CTpOeHUE
OPraHU4eCKUX COCTMHEHUN.

XUMHYECKOE CTPOEHHE KaK IOPSJIOK COEIUHEHHS aTOMOB B MOJIEKYJE COIVIACHO HX
BaJICHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XMMHUECKOTO CTPOCHUS OPraHUYECKUX COEIANHEHUN
A. M. byrnepoBa. 3aBUCHUMOCTb CBOICTB BEIIECTB OT XHMHUYECKOI'O CTPOEHHSI MOJIEKYII.
CrpykrypHas ¢opmyna. M3omepus u muzomepbl. CTpyKTypHas W HPOCTPAHCTBEHHAs W30MEPHSL.
W3omepus yrneponHoro ckenera. Mzomepust mnosoxkenus. MexkinaccoBas uzomepus. Bujel
MIPOCTPAaHCTBEHHON u3oMepuu. OnTuyeckas H3oMepus. ACHMMETPUYECKUH aToM yriepoja.
Ontuueckue aHTUNOBL. ['eomeTpruueckas uzomepus (1Mc-, TPAHC-U30MEPHUS).

DOU3NKO-XUMUYECKUE  METOJIBI  HCCIEAOBAHMUS CTpPOEHUS U pPEeaKkIMOHHOU
CIIOCOOHOCTH OPraHUYECKUX COETMHEHUH.

DNEeKTPOHHOE CTPOEHHE OPraHMYecKHX BellecTB. B3auMHOe BIMSHHME aTOMOB M TPYII
aTOMOB. DeKTpoHHbIE 3P deKThl. [IpencTaBieHue o pesoHaHce.

Knaccudukanus opranndeckux BemecTB. OCHOBHbIE KIacChl OPraHUYEeCKUX COETUHEHUI.
[IpuHnumel kaaccuuUKaIMu OpraHudeckux coeauHeHuil. [loHsTne o (QyHKIMOHANBEHOW TpyIIIe.
Knaccudukanuss opraHndeckux COEAMHEHUH MO0 (QYHKIMOHAJIBHBIM TpymnmnaMm. [‘omonorus.
I'omonoru. ['omosornyeckast pa3HOCTh. [ OMOJIOTHUYECKUE PSIIBI.

Homenknatypa  opraHuuyeckux  BemiecTB.  MeXIayHapojaHas  (CHCTeMaTHuecKas)
HOMEHKJIaTypa OPraHUYECKUX BEILECTB.

Knaccudukanus u ocoOeHHOCTH opraHudeckux peakiuid. CriocoObl 3amucel peakiuil B
oprannyeckoid xumuu. Cxema W ypaBHeHHE. YCIOBUS TpoBeAcHHUs peaknuil. Kiaccudukanuys
peakuMii OpraHMYeCKUX BEIIECTB MO CTPYKTYPHOMY IPHU3HAKY: 3aMEUICHUE, IPUCOCINHEHHE,
oTwieryieHne. PeakinuoHHble UeHTpbl. llepBoHauanpHble NOHATHS O THUMNAX M MEXaHU3Max
OpraHMYEeCKUX peakuuid. ['OMOJUTHYECKUN U IeTePOIMTUYECKUN Pa3pblB KOBAJIEHTHON XUMUYECKOM
cBs3u. CBOOOTHO-paIMKAIbHBIN U MOHHBIN MeXaHU3MbI peakuuu. [loHaTre o cBO60JHOM pagukase,
Hykieoguie, snexkrpoduiie, kapobokatnoHe u kapbanuoHe. OO0O3HaYECHHE HOHHBIX pEaKUuid B
OopraHn4yeckod XuMuH. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKUUH B OPraHUYECKOM XHMUHU.
WNnentuduxaius opranndeckux coequHeHuid. ['eHeTndeckas cBs3b MEXAY KIaccaMy OPraHUYECKUX
COCIMHECHUN.

I[eMOHCTpaI_[I/II/I. Mogenu OpPTraHNYCCKUX MOJICKYII.

2.2.5. VYrieBoaopoisl
AnkaHbpl.  DIIEKTPOHHOE H  MPOCTPAHCTBEHHOE  CTPOCHHE  MOJEKYJIbl  MeETaHa.

Sp3-FH6sz[H3auHﬂ opburaneir aromoB yriepoaa. ['omonoruueckuil psu u obmas dopmyna

ankaHoB. CucreMarudeckas HOMCHKIJIaTypa aJIKaHOB W PaAHUKaJIOB. I/I30Mep1/151 YriepoaHoro



ckeneta ankaHoB. Pu3nyeckrue CBOMCTBA allkaHOB. 3aKOHOMEPHOCTH H3MEHEHHs (PU3NYECKUX
CBOMCTB. XMMHUUYECKUE CBOWCTBA AJIKAHOB: TAJIOTEHHUPOBAHUE, HUTPOBAHUE, NETUIPUPOBAHUE,
TEPMHUUECKOE PA3JI0KEHUE (MMPOJIN3), TOPEHNE KAaK OJAWH U3 OCHOBHBIX MCTOYHUKOB TEIUIA B
MIPOMBIIIJIEHHOCTH U OBITY, KaTaJUTUYECKOE OKUCIEHHE, KPEKUMHI KakK CIOCOObI MOJy4YEHMUsI
BAKHEHIINX COEIUHEHMH B OpPraHMYECKOM CHHTE3€, M30MEpH3alusi KaK CIOCO0 MOJydEeHUs
BBICOKOCOPTHOTO O€H3MHa. MexaHM3M peaklud CBOOOJHO-paJMKAIBHOTO 3aMelleHus (Ha
npuMepe XJIOpupoBaHUs MeTaHa). CHHTETHYECKHE CIOCOOBI MOJYYEHHUsS ajKaHoB. MeTozpl
MOJTYYCHUST aJIKAaHOB W3 AJKWJITAIIOTEHUIOB (peakius Bropia), nekapOoKCUIUpOBaHUEM COJIEH
KapOOHOBBIX KHCJOT U 3JEKTPOJIM30M pacTBOPOB cojied KapOOHOBBIX KucioT. Haxoxxnenue
QJIKAaHOB B PUPOJE U IPUMEHEHUE aTIKAaHOB.

Huknoankansl. CTpoeHHE MOJEKyl IuKIoadkaHoB. OOmas ¢opMmyna IUKIOAIKAHOB.
Homenknarypa  nuxmoankaHoB.  3omepuss  IUKIOanKaHOB:  YIJIEpOAHOTO  CKelleTa,
ME)KKJIACCOBAs, IPOCTPAHCTBEHHAs (uMc-TpaHC-U30MeEpHS). Hamnpsoxennsie "
HeHanpsbKeHHble LUKIbL. Crnennduka CBOWCTB IUKIOANKAHOB C MalbIM pa3MepoM IUKJIA.
XUMHYECKHE CBOMCTBA IIUKJIONPOIIaHa: TOPEHHE, peaKuu MPUCOeANHEHU (THAPUPOBAHUE, TIPH-
COEJJMHEHUE TaJOT€HOB, TaJlOT€HOBOJOPOJIOB, BOJbI) M LUKIOIEKCaHA: TOPEHHE, pPEeaKlIuu
paluKalnbHOIO 3aMelleHHus (XJIopupoBaHUe, HUTpoBaHue). llodyueHue UIUKIOANKaHOB U3
QJIKAHOB U JMTaJIOT€HAJIKAHOB.

AnkeHbpl.  OJJEKTPOHHOE M  NIPOCTPAHCTBEHHOE  CTPOCHHE  MOJEKYJIbl  JTUJICHA.

SpZ-FI/I6pI/II[H3auH;I opOuTaneii aToMoB yriepojaa. ['omosormueckuii psg u oOmias dopmyrna
ankeHoB. HoMeHkmatypa ankeHoB. M3omepus alKeHOB: YIJIEPOAHOTO CKEJIeTa, ITOJIOKCHHS
KpaTHOW CBSI3W, MPOCTPAHCTBEHHAs (T€OMETpUYECKass H30MEPHs, WIH IHC-TPAHC-U30MEpHs),
MekkitaccoBas. dDu3nyecKkre CBOMCTBA aJIKCHOB. XMMHYECKHME CBOMCTBA alIkeHOB. Peakmun
ANEKTPOUIBHOTO MPUCOECTUHEHHS] KaK CIIOCO0 TMONMy4eHUs (PYHKIHOHATBHBIX MPOU3BOIHBIX
YIJIEBOJIOPOJIOB: THAPUPOBAHUE, TAJIOT€HUPOBAHUE, TUIPOTaIOTeHUPOBAHUE, TUIpATALUs
aNKeHOB. MexaHu3M 3JIeKTpO(DUILHOTO MPUCOSAUHEHHS K alikeHaM. [IpaBuio MapkoBHUKOBA U
€ro OOBSICHEHHWE C TOYKH 3PCHHS DJIESKTPOHHOW Teopuu. PagukaabHOE MPUCOCIUHCHHE
OpOMOBOJIOpPO/Ia K AIKEHaM B TIPUCYTCTBHUH Mepekuceil. B3anmoaeiicTBie ankeHoB ¢ OpOMOM U
XJIOPOM B Ta- 30BOM ¢a3ze MpU BHICOKOW Temreparype Wid Ha cBeTy. OKHCICHHE alKeHOB:
ropeHue, OKUCICHHE KHCIOpoJAoM B mpucyrcTBuM xjopunoB mamtamus (II) u menm (ID),
OKHCJICHHE KUCIOPOJIOM B TPUCYTCTBUH CE€peOpa, OKUCICHHE TOPSYHM MOAKHCIEHHBIM PACTBOPOM
MepMaHraHaTa KaJlus, OKHCICHHE MepMaHraHaToM Kamus (peakuus Barnepa), 030HUpOBaHUE.
KauecTBeHHBIE peakiMy Ha [BOWHYIO CBs3b. [IpOMBINUIEHHBIE W Ta0OPaTOPHBIE CIIOCOOBI
MOJIyueHus: ankeHoB. llodmyueHwe anmkeHOB  JIETHIPHUPOBAHUEM  AJKAaHOB;  peaKIIHei

OJIMMHUHHUPOBAHUA U3 CIUPTOB, TIaJIOICHAJIIKAHOB, OHUIAJIOTCHAJIKAHOB. HpaBI/IJ'IO 3a171ueBa.



[Tonmumepuszanusa ankeHos. [lonumepusanusa Ha karanusaropax Llurnepa—Harra. Ionuatunen
KaK KpYIHOTOHHAXHBIH IMPOAYKT XMMHUYECKOIO MpOoU3BOACTBA. [IpuMeHeHNe alKkeHOB (3TUIIEH
U MPOIUJIEH).

Ankanuensl. Kitaccudukanus ankaaieHoB 10 B3aHMHOMY PACTIOJIOKEHHIO KPAaTHBIX CBSI3EH B
Mosiekyne. OCOOEHHOCTH AJIEKTPOHHOTO M IPOCTPAHCTBEHHOI'O CTPOEHMSI COINPSKEHHBIX
ankagueHoB. OOmas ¢opmyna ankagueHoB. HomeHknmaTypa W HW30MepHUsl  alKaJUEHOB.
®u3nyeckue CBOMCTBA  AIKAAUEHOB. XHMMHMYECKHE CBOWCTBA  QJKAJUEHOB:  PEAKLUU
npucoenuHeHns (TUAPUPOBAHHE, TaJOTCHUPOBAaHWE), TOpeHUs W moimmepusanuu. 1,2- n 1,4-
[Ipucoenunenue. Ilonmydenune ankanueHoB. CuHTe3 OyTrangueHa wu3 OyraHa U 3TaHoJIA.
[Monumepuzanus. Kayuyku. Bxmang C. B. JleGeneBa B moJslydeHHE CHHTETUYECKOTO KaydykKa.
Bynkanuszanus kaydykoB. Pesnna. MHOroo6pasue BU0B CHHTETHUECKHUX Kay4yKOB, UX CBOWCTBA
U IPUMEHEHHE.

ANKUHBL.  DJEKTPOHHOE W  TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl  aleTHJICHA.
Sp-rubpuau3anus opouTaseld aToMoB yriaepoaa. ['omonormueckuii psig u oOmas dopmyna
ankuHoB. HomeHknatypa ankuHOB. M30Mepusi ajikuHOB: YIJIEPOJHOTO CKEJIEeTa, MOJIOKEHHUS
KpaTHOM CBsI3U, MeEXKiaccoBas. Duznyeckue CBONCTBA QJIKMHOB. XUMHUYECKHE CBOMCTBA
QIKUHOB. Peakiuy mpucoeauHEeHUs Kak Croco0 MOJy4eHUs IMOJIMMEPOB U JIPYTUX IOJIE3HBIX
IpoAyKTOB. ['mapupoBanue. Peakiuu npucoeinHEHMs TaloreHoOB, aJlOT€HOBOAOPOAOB, BOJBI.
TpumMepuszauus U tuMepu3anus anetwieHa. Peakuun 3amenienus. KucioTHbie CBOMCTBA aIKUHOB
C KOHIICBOM TpOWHOW CBSI3bIO. AlETWICHUIb. B3auMojelcTBue — alleTWICHUJOB €
rajoreHagkasamu. [openue aneruneHa. OKuciieHUe aJIKWHOB paCTBOPOM II€pMaHIaHaTa Kajus.
[lomydeHne aneTusneHa NUPOJU30M MeTaHa U KapOuaHbIM MeTogoM. CHHTE3 aJIKHMHOB
AJIKUIIMpPOBaHUEM aleTUIu]oB. [IpumeHnenue auerwieHa. ['opeHue aueTwieHa Kak HMCTOYHHMK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHH U151 CBAPKU U PE3KU METAJUIOB.

Apensl. Ucropus otkpbiTus OeH3zona. Ilonstue 06 apomarmunoctu. [IpaBuiio Xrokkens.
Hebenzounnele apomarnyeckue cucreMbl. COBpeMEHHBIE NMPEICTaBlIEHUs] 00 3JIEKTPOHHOM U
IIPOCTPAHCTBEHHOM CTpoeHuu OeHzosa. O6mas gopmyna apeHoB. M3omepus M HOMEHKIaTypa
romoJioros Oen3zona. M3omepus nuzamerieHHbIX OEH30JI0B Ha MpuMepe KcuinonoB. dusnueckue
cBoiicTBa OeH3ona. XuMuyeckue cBoiicTBa OeH3oia. Peakiyu 3amerieHus B OEH30JIbHOM sipe
(anekTpouiabHOE  3aMelIeHHE): raJJIorT€HUPOBAHHUE, HUTPOBAHUE, AIKWINPOBAHUE,
alMJIMpoBaHue, Cylb(upoBaHue. MeXaHu3M peakiuu MeKTpoduibHOro 3amenieHus. Peakiuun
npUcoeMHeHns K OeH30qy (THApPHpOBaHUE, TaJOr€HHpOBaHHE (XJIOPUPOBAHHE Ha CBETY)).
Peakiust ropenus. OcoOEHHOCTH XMMHUYECKHX CBOMCTB alKWIOEH30JI0B Ha MpHUMEpPE TOJIyoJIa.
B3aumHoe BiiMsiHUE aTOMOB B MOJIEKYIIE ToJTyos1a. [IpaBuia opueHTaly 3aMeCTUTENEN B PEAKIUAX

3aMCIICHUS, COTJIaCOBAHHAsA W HCCOIIAaCOBAHHAs OpPHUCHTALIUA. XJIOpHpOBaHI/IC TOJIyOJIa.



Oxwucnenne alKmIOeH300B PaCTBOPOM IIepMaHraHara kanus. [ 'ajorennpoBanue akniOeH30J10B B
6oxoByto 1enb. HurpoBanue HutpoOensona. [lonydenne 6eH30ma u ero romosnoros. [IpumeHenHme
roMmoJioroB Oenzousia. IloHsATHE O MOMMANEPHBIX apeHaxX, WX (HU3MOJOrHMYECKOe NecTBHE Ha
OpraHu3M 4YeJIOBeKa.

I'enernueckas cBsI3b MEX]y pa3IMYHBIMU KJIaccaMu YIieBOJOpo10B. KauecTBeHHbIE peakiuu
Ha HENPEJENIbHbIE YIIIEBOJI0POIbI.

["anoreHonpoN3BOAHBIE  YIIIEBOAOPOJOB. JIEKTPOHHOE CTPOEHHE TaJOr€HOIPOU3BOIHBIX
YIIeBOAOPOJOB. Peakuny 3amelieHus rajoreHa Ha TUAPOKCUI, HUTPOTPYMMY, LHUAHOTPYINY,
amMuHOrpynny. JleficTBue Ha raJoreHNpPOU3BOJIHBIE BOJHOIO U CIHMPTOBOIO pacTBOpa WLIEJIOYH.
CpaBHEHHE pEAKIIMOHHOW CMOCOOHOCTH aiKWi-, BHHWI-, (EHUJI- U OCH3WITAJIOTECHUIOB.
BaumoneiicTBue aurajgoreHajikaHOB ¢ MarHueM M IUHKOM. [IoHATHE O METalIo0praHHuYeCcKHX
COeIMHEHUAX. Maruniioprannueckue coennHenns. Peaktus I'punbsapa. Vcrnonb3oBaHne rajgoreHo-
MIPOU3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.

Hemonctparmu. 1. CocraBieHre MoeNel MOJIeKyN aikaHoB.2. ['opeHue MeraHa, STUIICHA,

anerwieHa. 3. OTHOIIEHWE MeTaHa, JTHJCHA, aleTWiIeHa W OeH30Jla K pacTBOpaM

nepMaHraHaTa Kauusi 1 6poMmHo# Bojie. 4. [lonydenue sTuiieHa peakiuei JeruapaTaiuy STaHoa.

5. [lonmyuenue aneTuiIeHa THIPOIN30M KapOu1a KaabITusl.

Kuciioponcoaep:xaiue oprannyeckue coeTuHeHHst

Cruptel. Knaccudukarusi, HOMEHKIATypa U U30MEpHUsl CIUPTOB. [ oMoJIOTHUeCKuil psg u
obmas ¢opMyna NpeesbHBIX OJHOATOMHBIX CHUPTOB. Du3nueckue CBOWCTBA MpEAETbHBIX
OJTHOATOMHBIX CHHUPTOB. BonopoHas cBsi3b MEXIy MOJEKyJaMU M €€ BIUSHUE Ha (u3HuecKue
CBOMCTBa CHUPTOB. XUMUYECKHUE CBOMCTBA CIMPTOB: KHUCIOTHBIE CBOMCTBA (B3aUMOJEHCTBUE C
HaTpUeM Kak CHoco0 YCTAaHOBJICHHS HadW4us THIPOKCOTPYIIbI); pPEAKIHH 3aMelleHUs
TUAPOKCUIIBHOM TPYIIBI HA TaJIOTEH KaK CIOCO0 MOTYyYeHUs PACTBOPUTEINICH; MEXKMOJEKYIsIpHAs U
BHYTPUMOJIEKYJISIpHas JAeruapaTaius; oOpa3oBaHHE CIOXKHBIX 3(QUPOB C HEOPraHUYECKUMHU U
OpPraHMYECKUMH KUCIIOTaMH; TOpeHue; okuciieHre okcuaom meau (I1), moakuciaeHHbIM pacTBOPOM
IepMaHraHaTa Kajius, XpOMOBOH CMEChIO; pEaKLUu YIJIEBOAOPOJHOrO paaukaia. CpaBHEHHE
PEaKIMOHHON CIMOCOOHOCTH TEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX OJHOATOMHBIX CIHPTOB B
peakiuu 3amenieHus. AnkoronsaTel. ['maponus, ankwiupoBanue. IGUpsl (HOchHOPHBIX KHUCIOT.
Pons mono-, au- u TpudochaTtoB B OHOXMMHUECKHUX TMpoieccax. [IpOMBINIICHHBIN CHHTE3
MetaHoua. [lonydenue sTaHona: peakiusi OpoKeHUs TIIOKO3bI, TUApaTalys stuieHa. [Ipumenenue
ME€TaHoJa U 3TaHoJia. PU3HOJOTNYECKOE IEUCTBUE METAaHOJAa M ATAaHOJAa Ha OPraHu3M 4YellOBeKa.
MHoroaroMHble COUPTHL. ODTWICHTJIUKOIb M TJIMUEPUH Kak MPEACTaBUTENM MPEAENIbHBIX
MHOTOATOMHBIX CIHUPTOB, WX (HU3MUECKHe U XUMHUYECKHe cBolicTBa. KadecTBeHHas peakius Ha

MHOT'OATOMHBIC CIIUPTBI W €€ IPUMCHCHHUC [JII pPaCllO3HABAHUSA TJIMICPUHA B COCTABC



KOCMETHYECKUX cpelacTB. CHHTE3 IMOKCaHA U3 3TWIEH IJIMKOJA. TOKCUYHOCTb 3TUIIEHIIIMKOJIA.
[IpakTUueckoe NPUMEHEHHUE STUIICHTIIMKOJIS UTIUIEPUHA.

[Ipocteie 3hupbl Kak W30MEpPHI MNPEICIBbHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE HUX
(U3HYECKUX W XUMHYECKUX CBOWCTB CO CHUpTaMu. Peakmmsi pacuieIruieHHus MPOCTHIX 3(PHpOB
noJ0BoI0poaoM. [lepokcuapl MpoCThIX 3PUPOB, MEPHI TPEAOCTOPOKHOCTH MPU paboTe C HUMHU.

®enonbl. CTpoeHue, u3oMepus U HOMEHKIarypa (eHosoB. B3auMHOEe BIMsIHHE aTOMOB B
Mouiekyie (enosna. dusznyeckne W XUMHYECKHE CBOMCTBAa (eHONMa M Kpe3osioB. KucioTHbie
CBOMCTBA (PEHOJIOB B CPABHEHHWU CO CHHUPTAMH: PEAKIIMH C HATPUEM, THJIPOKCUIOM HaTPHSI.
Peakuu 3amenienust B O€H30JbHOM KOJIbIle (TaloTeHHpoBaHue (OpOMUPOBAHHUE), HUTPOBAHUE).
[Ipoctsie 3¢dupel penonos. Okucnenune gpenosnon. Kauecrsennsie peakuu Ha peHo. [lonyuenue
¢denona. [lpumenenue gpenona.

KapOGonunpHbie coequHeHUs. AJBIACTUIBI U KETOHBI. DJIEKTPOHHOE W TPOCTPAHCTBEHHOE
CTpO€HHE KapOOHWIBHOW TIpYNIbl, €€ MOJSIPHOCTh M moJigpuzyeMocTs. Kitaccubukanus
anbJIErU0OB MU KETOHOB. (CTpoeHHE TPENeIbHbIX albJAerMAOB. [ OMOJIOTMYECKHN  psif,
HOMEHKJIATypa, HW30MEepHs MpeAeNbHbIX anbaerunoB. CTpoeHue MOJIeKyJabl — alleToHa.
['omonoruueckuii psj, HOMEHKJIATypa M n3oMepus keroHoB. OOmias Qopmyna mpeaenbHBIX
anpJeruioB M KeToHoB. Pusnueckue cBoiicTBa (opManmbIeruia, aleTaibAeruaa, aneToHa.
XVWMHUYECKHE CBOWCTBA TMPENCIbHBIX QIbJACTHUAOB W KETOHOB. MeXaHu3M  peakiuu
HYKJIEO(UIIBHOTO MPUCOEAUHEHHUS 110 KapOOHUIBHOM rpy1ine. Peakuyuu npucoeuHeHus BObL,
CHUPTOB, IIMAHOBOAOPOJa U TuApocyibduTa HaTpusa. CpaBHEHHE PEaKIIMOHHON CHOCOOHOCTH
aJbJIETHJI0B U KETOHOB B peaklUsAX npucoenuHeHus. Peakiy 3amenienus aToMoB BOOPOa IpHu
yriiepojHoM atoMe Ha rajored. [lonmumepusanus dopManbaeruaa u amneranpaeruaa. CuaTes
CIIUPTOB B3aUMOJICCTBUEM KapOOHUIIBHBIX COEUHEHUHN ¢ peakTuBOM | puHbspa. OkucieHue
KapOOHUJIbHBIX coeuHeHUH. OCOOEHHOCTH PeaKIK OKUCIeHHs aleToHa. CpaBHEHHUE OKUCIICHUS
anbJIeruIoB U KeToHOB. ['unpupoBanue. BoccranoBnenne kapOOHUIBHBIX COSTMHEHUN B CIIUPTHI.
KauecTBeHHBIE peaknuu Ha ajbJETHAHYIO Tpymimy (peakius «cepeOpstHOTO 3epKaiay,
B3aumozeicteue ¢ ruapokcuaoM wMenu (II)). ANbIOIBHO-KPOTOHOBAs KOHASHCAIIHS
anpleruioB U keroHoB. OcobeHHocTH dopmanbiaeruna. [lonyuyenne npeaenbHbIX anbIeTUIOB:
OKHCJICHHE CIUPTOB, TUapaTanus anetwieHa (peakuuss KydepoBa), OKHCIEHHEM JTUIIEHA
KkucimopoaoM B mpucytcTBun xiopuaa namamus (11). Tlomydenue areroHa OKHCICHHEM
MpomnaHoyia-2 ¥ Pa3lioKEHHEM KalbI[MeBOM WM OapueBOil COJHM YKCYCHOW KHCIIOTHI.
TOKCHYHOCTH aNbJerua0B. BaxHeilne nmpeacTaBuTeNy aabAeTHA0B U KETOHOB: (pOopMalbaer U/,
YKCYCHBIN allbJIET U1, alleTOH U UX MPAKTUYECKOE NCTIOIb30BaHUE.

KapOonoBeie kucinotel. CTpoeHUE TNpEeNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT.

KJ'IE[CCI/I(I)I/IKE[L[I/ISI, H30MEpHst U HOMCHKIIATYypa Kap6OHOBLIX KHUCJIOT. 3J'IeKTp0HHOC u



MIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIIbHOW Ipymiibl. ['oMonorndeckuii psn U obmas Gopmyna
IIpEeENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. @DU3NYECKHE CBOMCTBA IPEAEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT Ha TMpPHMEpPEe MYPaBbHHOH, YKCYCHOW, IPOIMHUOHOBOH,
NaJIbMUTHUHOBON U CT€apMHOBOM KUCIOT. BomopoaHsie cBsi3u, acconuanusi KapOOHOBBIX KHCIOT.
XUMHUYECKUE CBOMCTBA MPEIEITbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. KHCIIOTHBIE CBOICTBA
(M3MeHeHNe OKpacKH MHIAMKATOPOB, pEaKUUU C aKTUBHBIMU METAJUIAMU, OCHOBHBIMU OKCUAAMH,
OCHOBAHMSAMH, COJsIMH). V3MeHeHHne cuibl KapOOHOBBIX KHCIOT TPH BBEACHUH JOHOPHBIX WU
aKLENTOPHBIX 3amecTutesneil. BzaumopeiicTBue KapOOHOBBIX KHUCIOT €O CHUPTaMU (peakuus
sTepudUKaINK), 0OPaTUMOCTh PEAKIIUU, MEXaHU3M peakiuu stepudukanuu. ["amoreHupoBanue
KapOOHOBBIX KUCJIOT B O0OKOBYIO 11enb. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBbUHOMN KHUCIIOTHI.
[Tonmyuenue npeaenbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KMCIIOT: OKUCIECHHUE allbJIETU/I0B, OKUCIICHHE
MEPBUYHBIX CIIUPTOB, OKUCIIEHUE aJIKaHOB U alIkeHOB. [loayueHne MypaBbUHON U YKCYCHOM KUCIIOT
B IIPOMBINUIEHHOCTH. [ [puMeHenne MypaBbMHOM U YKCYCHOM KUCIIOT.

JIByXOCHOBHbIE ~KAapOOHOBBIE KHCJIOTBHI: OOIIME CHOCOOBI MOJY4YEHUs, OCOOEHHOCTH
XUMHUYecKUX cBOMCTB. ll{aBeneBast KucinoTa Kak IpeCcTaBUTENU AUKAPOOHOBBIX KHUCIIOT.

HenpenenbHble M apoMaTH4ecKue KHUCIOTbI: OCOOEHHOCTHM HX CTPOEHUS M CBOMWCTB.
[IpuMeHnenne 6€H30MHON KUCIOThI. ApoMaTHYecKre TUKapOOHOBbIE KUCIOTHI ((praneBas, nzodra
neBast U TepedTaneBasi KUCIOTbI): IPOMBIIIICHHbIE METObI 110 JIydeHHs U npuMeHeHue. [lonsatue
O TUIPOKCUKApOOHOBBIX KUCIOTaX M MX MPEACTABUTENAX MOJIOYHOM, JTMMOHHOM, A0JI0YHONW n
BUHHOM KUCJIOTaX.

Beicmime mpenenbHble M HempeaeiabHbIE KapOOHOBBIE KUCIOTHI. 3Hau€HHE M IMPUMEHEHHE
KapOOHOBBIX KUCIIOT.

@OyHKIMOHANIbHBIE TPOU3BO/IHbIE KAPOOHOBBIX KHCIIOT.

XJMOpaHTMIpUasl M QHTHJAPUIBl  KapOOHOBBIX  KHCJOT:  IOJIy4€HUE,  THMJIPOJIU3.
B3aumopelicTBie XJIOpaHTUAPUAOB C HYKICOQWIbHBIMU peareHTamu. IloigydeHue ClIOXKHBIX
3(HPOB C UCTIOJI30BAHUEM XJIOPAHTUAPHUIOB U AHTUIPUAOB KUCIIOT.

Cnoxuble 3¢upbl. CTpoeHHe, HOMEHKJIAaTypa W HM30MEpHs CIOXKHBIX 3(hupoB. CloXKHbIE
3(UpBl KaK U30Mepbl KAPOOHOBBIX KUCIOT (MeXKiaccoBas usomepus). CpaBHeHUE (DU3NYECKUX
CBOMCTB M peaKIIMOHHON CIIOCOOHOCTH CIIOXKHBIX 3PUPOB U U30MEPHBIX UM KapOOHOBBIX KHCIIOT.
I'maponus  cnoxHbIX 3¢upoB. CrnocoObl MOMY4YEHHUS CIOXKHBIX 3(UpOB: 3TepuduKanus
KapOOHOBBIX KHCJIOT, AalWIMPOBAaHUE CIUPTOB U  aJKOTOJISATOB TaJIOTEHAHTUPUAAMU U
a"ruapuaamu. CuHTe3 ciI0XKHbIX 3pupoB GeHosoB. CrnoxkHble F3PUPBl HEOPTAaHUUECKUX KUCIIOT.
Hutpormuuepun.  [IpuMeHeHue  cnoxHbBIX 3(QUpPOB B  MNHUIIEBOM u  mapproMepHO
IIPOMBIILIJIEHHOCTH.

Comu Kap6OHOBLIX KHCJIOT, UX TCPMUYICCKOC PA3JIOKCHUEC B NPUCYTCTBUH IICIOYU. Cunres



KapOOHWIILHBIX COCJIMHCHUH Pa3JIOKCHUEM KAJIbIIUEBBIX COJICH KApOOHOBBIX KUCIIOT.
JleMoHCTpamu. 1. BsaumopeiictBue Hatpus ¢ dtaHoJoM. 2. OKHCIEHUE STaHOJa
okcugom wmemu (I1). 3. Topenme sranona 4. Homodopmuas peakius. 5. OmnperneneHue
apJICTHJI0B TPH TOMOINM  Ka4yeCTBEHHBIX peakuuil. 7. OKHUCICHUE  albJCTHIIOB
MIEpPMAHIaHATOM KaJIHs.

JIaGopatopusbie onbIThL. 1. CBoiicTBa aTHIIOBOTO cimpTa. 2. CBolicTBariuueprHa. 3. CBoiicTBa

yKCycHOM KUCIOTHI. 4. Cosinu KApOOHOBBIX KUCIIOT.

2.2.6. A30T- U cepoconepxaiue coeauHeHus HutpocoenuHeHwus. DNeKTpOHHOE
CTpO€HHE  HUTpO-rpymmbl. [lonydeHne HUTpocoeauHEHU. BOCCTaHOBIIEHHME HUTPOAPEHOB B
aMUHBL. ApOMaTHyYecKue HUTPOCOECIUHEHHS. AKLENTOPHbIE CBOMCTBA  HUTPOIPYIIIHI.
ANbIONBHOKPOTOHOBAsT KOHJIEHCAIMsl HUTPOCOENMHEHUH. B3pbiBuaThle BemiecTBa. AMHHBL
Knaccudukanuss mo Tury yrieBOJOPOJHOIO pagUKana MW YHCIYy aMUHOTPYII B MOJEKYJe,
HOMEHKJIaTypa, u3oMepuss amMuHOB. [lepBuUYHbBlE, BTOPHUYHBIE M TPETUYHbIE AMHUHBL
OIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MpPEACIbHBIX aMUHOB. DU3MUYECKHE CBOMCTBA
aMUHOB. AMHHBI KaK OpraHMYeCKHE€ OCHOBaHHS: peakuuu ¢ BoJoM, kucnotamu. Comu
anKuiaMMOHUs. Peakius ropeHnst aMMHOB. AJIKMJIMPOBAaHKE U allMJINPOBAaHUE aMUHOB. Peakuuun
AMUHOB C Aa30THCTOW KHCIOTOW. IloHATHE O 4YETBEPTUUYHBIX AMMOHMEBBIX OCHOBAHHUSIX.
Hutpoza- munbl. MeToasl uIeHTU(GUKAIUN MEPBUYHBIX, BTOPHUYHBIX W TPETHYHBIX AMHUHOB.
[lonydyeHne aMHMHOB aJIKWJIMPOBAHUEM aMMHMAaKa M BOCCTAHOBJIECHUEM HUTPOIPOU3BOIHBIX
YIIEBOAOPOJOB, U3 crnuproB. [IpumeHeHne amMuHOB B (hapMaleBTHUECKON MPOMBIIIICHHOCTH.
ApomaTnyeckue amMuHbl. AHWIMH KaK IpEICTaBUTENIb apOMaTUYeCKUX aMuHOB. CrpoeHue
aHWwIvHA. B3auMHOe BiMSHHME TpyNI aTOMOB B MoJieKyle aHwiuHa. [lpuymHbl ocnabieHus
OCHOBHBIX CBOMCTB aHWJIMHA B CPABHEHUU C aMUHAMHU MPEJCIBHOTO psAia. XMMUYECKHE CBOMCTBA
aHWIMHA: OCHOBHBIE CBOICTBa (B3aUMOJICHCTBUE C KHCJIOTaMH), PEAKIUU 3aMeIlleHUs B
apoMaTuyeckoe sApo (rajoreHupoBaHHe (B3aMMOJEHCTBHE C OpOMHOI BOJOI), HUTPOBaHUE
(B3auMozeilicTBUE C a30THOW KHUCJIOTOH), cynb(QHUpPOBAaHUE), OKUCICHUE; AlKUIUPOBAHUE H
aIUIMPOBAHKE MO0 aTOMYy a30Ta). 3alluTa aMHHOTPYIIBI PU pPEaKUUU HUTPOBAHMS aHHUIIMHA.
Wunukaropel. Ilomydyenue anunuHa (peakuus 3MHHHA). AHWIMH Kak ChIpbe Ul IPOU3BOJICTBA
aHWIMHOBBIX Kpacuresneil. CUHTE3bl HA OCHOBE aHWJIMHA.

Cepooprannueckue coenuHeHus. [IpencraBieHne o cepoOpraHMYeCcKuX COEIMHEHUSX.
OCOoOEHHOCTH HMX CTPOEHHUs UM CBOMCTB. 3HAUEHHE CEPOOPTraHUYECKUX COCTUHEHMI.

I'erepoumknbl. A30T-, KHCIOpPOA- M cepocojepkauiue rerepoumkisl. dypan, nuppod,
THOEH W HMHAA30] KaK MpeICTaBUTeNH NATHWICHHBIX TreTepolmkioB. [Ipupona
apOMAaTUYHOCTH MATUWIECHHBIX TI'€TEPOLMKIOB. DJEKTPOHHOE CTPOEHUE MOJIEKYNBI IHUPPOJIA,

apOMaTI/ILICCKI/Iﬁ XapakKTep MOJICKYJIBI. Kucnotusie CBOICTBa nruppoJia. Peakmun



TUIPUPOBaHHST TereporukiioB. OOmme mpeacraBieHusi 00 UX PO B KUBOW TPHUPOJIE.
[lupuanH Kak MpeACTaBUTENb MIECTUYWICHHBIX TE€TEPOILMUKIOB. JIEKTPOHHOE CTPOCHUE
MOJIEKYJIbI MUPUINHA, apPOMATHUECKHI XapakTep MoJieKyjabl. OCHOBHBIE CBOWCTBA MUPHUIUHA.
Paznuune B TpOSIBJIEHMH OCHOBHBIX CBOWCTB MUPpOJa M NHUpUAWHA. Peakuuu nupuauHa:
ANIEKTPO (HUITBHOE 3aMelleHIe, THAPUPOBAHKE, 3aMEIICHHE aTOMOB BOJIOPOIa

Hemonctparmu. 1. OcHOBHBIE CBOMCTBA aMHHOB. 2. KauecTBeHHbIC peaKIIMy Ha aHWJIUH. 3.

AnunuHoBble kpacutenu.4. OOpasipl FeTEPOLUKINYECKUX COETMHEHUI.

2.2.7. Buonornueckn akTUBHBIE BEILIECTBA

Kups! kak crosxHbIe 3(UPHI TIUIEPUHA U BRICIITX KAPOOHOBBIX KUCIIOT. PacTuTenbHbIe 1
JKUBOTHBIE KUPBI, UX COCTaB. PU3NYECKUE CBOMCTBA KUPOB. XUMUYECKHE CBOMCTBA >KHUPOB:
rugpupoBanue, okuciaenue. [lepokcuanoe okucinenue xupoB. [Iporopkanue >xupoB. ['uaposn3
WM OMBUICHHE KHPOB KaK CMOCOO MPOMBIIIICHHOTO TOJIYYCHUS COJIEH BBICIIMX KapOOHOBBIX
KUCJIOT. ['uaporennsarmus xupoB. [Ipumenenne xupoB. MbUTA KaKk COJM BBICHTUX KapOOHOBBIX
KucJIOT. Moromue cBoiictBa MbuIa. [IpencraBnenue o nunupax. OOmme MPEACTaBICHUS O
OrosIoTHUeCKuX (DYHKIHSIX JIATTH]IOB.

Yrnepoapl. O6mas ¢opmyna yriaeBogoB. Knaccudukamus yriaeBonoB. MoHO-, oquro- u
nonucaxapuapl. Pu3nUeckne CBOWCTBA W HAXOXICHHE YIVIEBOJOB B MpHUPOJE (Ha mpumepe
TJTFOKO3bl U GpYKTO3bI). JIMHEHHAS ¥ mUKIndeckas GopMbl TIOKO3bI U (ppykTo3bl. [loHsATHE O
TayTOMEPHH KaK BHJC M30MEPUH MEXKIY ITUKINYECKOW W JHHEHHOW dopmamu. OnTudeckas
M30MEpHUs TIFOKO3bl. XMMHUYECKHUE CBOMCTBA TTFOKO3bI: OKHCIICHHE XJIOPHON MK OPOMHOM BOJIOM,
OKHCJIEHWE a30THOW KHUCJIOTOH, BOCCTAHOBJICHHE B IIIECTHATOMHBIA CIUPT, aAIllUJIMPOBAHHE,
ATKWIMPOBAHUE, W30MEpHU3alKs, KaueCTBEHHBIC PEAKIMHM Ha TJIIOKO3Y (PKCIEPHUMEHTAIbHBIC
JI0Ka3aTelIbCcTBa HAJIWYUS QIbJCTUIHOM M CHUPTOBBIX TPYII B TIIIOKO3€), CIHPTOBOE,
MOJIOYHOKHCIIOE, TTPOIMTMOHOBOKHCIIOE M MACISTHOKUCTIOE OpokeHue. [JIMKO3WAHBIN THAPOKCHII,
ero crienduueckue ceorictra. [TonsaTue o rauko3unax. [IoHsATHE O MIFOKO3MIaX, UX HAXO0XKJICHUU
B npupoe. [lonydenue riroko3sl. pykrosa Kak u3oMep Iioko3bl. Puboza u nezokcupubosa.
[Ipumenenne u Ouosiornyeckasi pojb yriieBooB. OKHUCIEHUE YTIEBOJA0B — UCTOUYHUK SHEPTUH
YKUBBIX OPIraHU3MOB.

Hucaxapuapl. Caxapo3a Kak MpEeACTaBUTENb HEBOCCTAHABIMBAIONIUX JIMCAXapUJIOB.
CrpoeHnue, ¢pusnyecknue U XMMUYECKHE CBOMCTBA caxapo3bl. ManbTo3a, JIakTo3a U Ie/U100H03a:
UX CTpoeHue, (U3NYECKue M XUMHUYeckue cBoicTBa. ['maponus mucaxapumoB. llomydenue
caxapa u3 caxapHou cBeKIIbl. [ [pumeHeHune caxapo3sl.

[Momucaxapuapl. Kpaxman, TIMKOTeH U IIEIUIION03a KaKk OHOJOTHYECKHE TMOJUMEPHI.

KanMaJ'I KaKk CMCChb aMMJIO3bl M aMHIIOIICKTHHA, €ro (pmnqecxne CBOMCTBa. XHMHUYECKHUE



CBOMCTBa KpaxMmaja: THJIPOJIM3, KAueCTBEHHAas pPEaKIUs C HOJOM U €€ IPUMEHEHHUE [UIs
oOHapyXeHHs KpaxMmalla B MPOAYKTax MUTaHUA. [ JTMKOTeH: 0COOEHHOCTH CTPOCHHS U CBOMCTB.
Lemnrono3a: crpoeHne u Gpusnveckre cBOMCTBAa. XMMUYECKHE CBOWCTBA LIEIUTFOJIO3BI: THIIPOJIH3,
oOpa3oBanue clI0XHBIX AQupoB. [I[prMenenne kpaxmana 1 nesuTono3bl. [Ipaktudeckoe 3HaYeHNE
nonucaxapuoB. [loHsTHe 0 mpou3BoACTBE OymMaru.

HyxnennoBble kucnorsl. Hykneosuasl. Hykieoruasl. Hyki€eMHOBBIE KHCIOTBI Kak
npupoanbie nosuMepbl. CocraB u crpoenue HykienHoBbiX kuciot (JHK u PHK). I'mapoinus
HYKJIEMHOBBIX KHCJIOT. POJIb HYKJIEMHOBBIX KHUCIOT B JKM3HEICATEIHLHOCTH OPraHU3MOB.
Oyuknun JIHK m PHK. I'enetnueckuit xox. MccnenoBanme cocrasa [IHK wenoseka u ero
MIPaKTUYECKOE 3HaYCHHE.

Amunoxkucnotel. CoctaB, CTpO€HHE U HOMEHKJIaTypa aMUHOKUCIOT. ['oMosiornueckuit psia
MpeebHbBIX aMUHOKHUCIOT. M3oMepusi mpeaenbHbIX aMHHOKHUCIOT. OnTHueckas H30MepHsl.
®dusnyeckrue CBOWCTBA MPEACTbHBIX aMUHOKHUCIOT. OCHOBHBIE aMHHOKHCIOTBI, 0Opa3yroninue
6enku. CrocoObl MOJIy4E€HUSI aMUHOKHUCIOT. AMHUHOKHUCIOTHI Kak aM(pOTEepHbIE OpraHu4YecKue
COEJIMHEHUS, paBHOBECHUS B pacTBOpax aMMHOKHCIOT. CBOMCTBAa aMUHOKHCIIOT: KHCJIOTHBIE U
OCHOBHBIE CBOMCTBA; H30JIEKTpHYECKAsl TOYKa; AJKWJIUPOBAHUE W  alMJIAPOBAHUE
aMHUHOTPYIIIIBI, 3TEpU(UKAIINS; PEaKIIUH C a30TUCTOW KHUCIO0TON. KauecTBeHHbBIE peakIny Ha
aMHHOKUCIIOTH ¢ ruapokcuaoM wmeau (1), wuarmapuHOoM, 2,4-a1uHUTPOGTOPOESH30IOM.
Crneunduueckre KadyeCTBEHHbIE pEaKIMUd Ha apoMaTHYeCKHUe U TeTePOIUKINYECKHUE
AMHUHOKHCIIOTBI C KOHI[CHTPUPOBAHHOW a30THO# KUCIOTOM, Ha ITUCTEerH ¢ arieraroM cBuHIa (11).
[lonATHE O UMKIMYECKUMX aMUJax — JIAKTaMaxX M JUKETONUIEepasuHax. buomormdeckoe
3HaUYe€HNE aMHUHOKHUCIIOT. O01aCTH MPUMEHEHUSI AMUHOKHCIIOT.

[TenTuael, ux crpoenue. [lentuanas cBA3b. AMUAHBIN XapakTep NENTUAHOU CBs3U. CUHTE3
nentuoB. ['uaponus nenTuaos.

benku kak npupoansie Ouononaumepsl. CoctaB u ctpoeHue OenkoB. [lepBuunas cTpykTypa
O0enkoB.  XMMHUYECKHE  METOJbl  YCTAHOBJIIEHWS  AMUHOKHCIOTHOIO  COCTaBa  H
nocienoBarenbHOCTU. DepMEeHTaTUBHBIA TUApPOU3 OenkoB. Bropuunas cTpykrypa O€nKOB.
Tperuuynass U 4YeTBepTHUYHAs CTPYKTypa OENKOB. XUMHYECKHE CBOMCTBa OEIKOB: THUIPOIH3,
JeHaTypalns, KaueCTBEHHbIC (LIBETHbIE) peakiuu Ha Oenku. [IpeBpaieHus OENKOB MUIIHA B
opranu3me. buonornyeckue QyHkuuu 6enkoB. JIOCTHKEHUS B U3YUYEHUM CTPOCHUS U CHHTE3a
O€JKOB.

Hemonctparmu. 1. PacTBopruMOCTb YIIIeBOJ0B B BoJie M 3 TaHO€E. 2. OOpa3blaMUHOKHUCIIOT.

JIaboparopusbie onbITH. 1. CBOMcTBarII0KO3b1. 2. OnpeiesieHrne Kpaxmana B MPOayKTax

nutanus. 3. XKupbl u ux cBoiictBa. 4. L{BeTHbIe peakuiOEIKOB.

2.2.8. BbICOKOMOTIEKYISIPHBIE COEAMHEHUS



OcCHOBHbIE TIOHSTHUS  BBICOKOMOJIEKYISIPHBIX  COEAMHEHMH: MOHOMEp, IOJUMEp,
CTPYKTYPHOE€  3BEHO, CTeNeHb  mnojmMmepuzanud. OCHOBHbIE  CIOCOOBI  TMOJYYCHHS
BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHUW: pPEAKUMU  IOJMMEPHU3aLUU U IIOJIMKOHJICHCALUH.
Cononumepusanus. CTpoeHHE U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTb CBOMICTB HOJUMEPOB OT
cTpoeHusi MoJiekya. Kiaccupukamus MoimMMepoB: TUIACTMAcChl  (TUIACTHKH), BIaCTOMEPHI
(kayuyku), BOJOKHA, KOMIO3UTHl. COBpEMEHHBIE IIIacTMAcChl (IJIACTUKH) (TOJIMATUIIEH,
MOJIMIIPOTIUJIEH, TOJUCTUPOJ, MOJM- BHUHWIXJIOPHUA, (TOpoIUIacT, MNOJU3TUIEHTepedTaar,
IJIaCTUK,  NoJukapOoHaThl).  TepMmorulacTMUHBIE U TEPMOPEAKTHUBHBIE  IOJIMMEPHI.
®enondopmanbaeruaabie cMoibl. Komno3utHele maTepuansl. [lepcrnekTuBbl HCIIOIB30BaHUS
KOMIIO3UTHBIX MaTepualioB. YTIJemiacTUku. BonokHa, ux knaccuduxarnus. [lpuponHsie u
XUMUYECKHE BOJIOKHA. VICKyCCTBEHHBIE M CHHTETHMYECKHE BOJIOKHA. [loHATHE O BHCKO3€ H
arietaTHOM BoJsiokHe. [lonmuadupHble W mNonuamuIHBIE BOJIOKHA, HMX CTPOEHHE, CBOMCTBA.
[IpakTHueckoe MCHOJIB30BaHUE BOJOKOH. DiacTomepsl. [IpUpoIHBIM U CHHTETHYECKUN KaydyK.
Pe3una u 36ouuT. Ilpumenenne nonumepoB. CuHTeTHUeckne IieHkH. MemOpanbl. HoBbie
TEXHOJIOTUH JTAIBHENIIETO COBEPIIEHCTBOBAHUS MMOJIMMEPHBIX MATEPHUAIIOB.

Hemonctparmu. 1. O6pa3is! mnacTukoB. 2. KoJeKius BOJIOKOH.
JIabopatopHble ONbITHl. OTHOIIEHHWE CHHTETUYECKUX BOJIOKOH K PAacTBOpaM KHCIOT U
LICJIOYEH.

2.3. XuMus 1 KU3Hb

2.3.1. XumMmudeckasi TeXHOJIOTHs (XHUMUsI B ITPOMBIIIICHHOCTH )

OcHOBHbIE TNPUHIUIBl XUMUYECKOW TexHosoruu. OOme MpencTaBieHus O MPOMBIIIICHHbBIX
crocobax IMOJy4eHUsT XUMHUYECKMX BemiecTB. I[Ipom3BOACTBO cepHON KHUCIOTHl KOHTAaKTHBIM
crioco6oM. XumusM mnpotecca. Ceipbe AJis IPOU3BOJICTBA CEPHOM KUCIOTHL. TeXHONIornyecKas cxema
IpoIiecca, MpoIecchl M ammapaThl. MeXaHW3M KaTaJTUTHYeCKOro neicTBus okcuaa BaHamus (V).
[IpousBoacTBo ammmuaka. Xumu3M npouecca. OnpeneneHrne ONTHUMAalbHBIX YCIOBHUI MPOBEACHUS
peakuuu. [IpyHIMO TUPKYISIUU U €ro pean3alus B TEXHOJOTHUECKON CXEME.

Merannyprusi. Yepnas meramnyprusi. [IpousBojactBo uyryHa. JlomeHHBIH nporiece (ChIpbe,
YCTPONCTBO JOMEHHOW Me4H, XUMHU3M Tmporiecca). [Ipou3BOJICTBO cTamu B MapTEHOBCKOW IEYH.
[Ipon3BoAcCTBO CTalii B KHUCIOPOJHOM KOHBEpPTEpPE M B djeKTporieyax. [Ipsmon meron mosrydeHus
Kenesa u3 pyasl. LiBerHas meraimyprus.

Oprannueckuit cunte3. IIpombinuieHHass opranuuyeckass XxuMus. OCHOBHOM M TOHKHI
opraHnueckuil cuHTe3. Hambonee KpymHOTOHHa)XHBIE MPOU3BOJICTBA OPTaHHUYECKUX COCIUHEHUM.
[IpousBojcTBo MeTanona. [lomydeHne YKCYCHOM KHCIOTBI U (QopMalblerujga W3 MeTaHoJa.

HonyquI/Ie ancrara NOEJIIOJIO3EI. CLIpLe JJIA OpF&HH‘-ICCKOfI IMPOMBIIIJICHHOCTH. HpoGHeMa



OTXOJIOB ¥ IOOOYHBIX MPOAYKTOB. CHHTE3BI HA OCHOBE CHHTE3- T'a3a.
2.3.2. XuMus U 5KOJIOrUs

XHUMHUYECKOE 3arpsA3HEHNE OKPYKAIOLIEH CPEe/Ibl U €ro MOCIEACTBUSA. DKOJIOTUs U Ipodaema

OXpaHbl OKPYXKAIOIIEH CPeIbl. «3eIeHas XUMHUS.

2.3.3. XuMus 1 SHEpreTuKa

[IpupoaHble UCTOYHUKHU YII€BOAOPOJOB. [IpupoaHbIil ¥ MOMYTHBIA HEPTSHOW Trasbl, UX
cocTaB U ucnoib3oBanue. Hepty xak cmecwk yrieBoaoponioB. CoctaB HepTH U ee mepepadoTKa.
[lepBuunas u BTOpuuHas nepepabotka HedpTH. Ileperonka nedptn. Kpekunr. Pudopmunr.
Hedrenponykrsl. OxtanoBoe uncio OenzuHa. OxpaHa OKpyKaromieit cpepl mpu HedTenepepadoTke
U TpaHcroptupoBke HedrenpoaykroB. Kamennsiii yronb. KokcoBanue yrms. ['azuduxanus yris.
DKoJjioru4eckre MpoOaemMbl, BO3ZHUKAIOIIME MpPU HCIOJB30BAHUM YIJISl B KadyecTBE TOIUIMBA.

AJ'[BTepHaTI/IBHI)Ie HCTOYHHUKU SHEPTHH.

2.3.4. XuMus 1 31I0pOBbE

Xumus nuiy. Kupbl, 6eku, yriaeBoabl, BATAMHUHBI, (pepMeHTHI. PalrioHanibHOe MUTaHKe.
[Mumessie noGaBku. [lumieBble A00aBKM, MX KiacCHU(pHUKAIUsA. 3allpellleHHble U pa3pelieHHbIe
nuieBble 100aBKku. OCHOBEI MUILEBOIM XUMUH.

Xumus B meauiuae. [lonstue o papmarneBTrueckoi XumMuu U (papmaxosioruu. Pazpadorka
nekapctB. JlekapcTBeHHble cpeAcTBa, UX Kkiaccudukanus. [IpoTuBOMHKpOOHBIE CpeacTBa
(cynmbanmaMuiHBIE  TIpenapaTtbl M AHTHOMOTHKH). AHAJIBIeTHKHA (aCHUpPHH, aHAJIbIHH,
rapaieraMmosl, HApKOTHUECKHUEe aHaJIbI'€TUKH). AHTUTHCTaAMUHHBIE TIpenaparthl. Bskyiue cpencTna.
I'opMmoHBI U ropMoHanbHbIEe npenapathl. [Ipobaemsbl, cBsi3aHHBIE C MPUMEHEHHUEM JIEKapCTBEHHBIX
npenapaToB. BpenHbie npuBbIYKY U (DaKTOPBI, paspyllaolue 310poBbe (M30bITOUHOE TOTPEOICHHE

KUPHOU MUY, KypeHHe, YIIOTpeOIeHHEe aIKOTrojIsl, HAPKOMAaHU).

2.3.5. XumMmus B OBCEIHEBHON KU3HU

KocMmernueckue u napdromMepHbie CpeAcTBa.

britoBast xumus. [loHsTHE O MOBEPXHOCTHO-AaKTUBHBIX BeLIECTBAX. Morolue U YucTAume
cpenctBa. OtOenuBaromue cpenctBa. [IpaBunma OezomacHoW pabOTHI C €IKUMHU, TOPIOUUMHU U
TOKCUYHBIMU BEIIECTBAMHU, CpeICTBaMHU ObITOBOM Xxumuu. [IurmMeHThl U Kpackd. [IpUHIUIIBI

OKpalIuBaHUs TKaHEH.
2.3.6. XUMUSI B CTPOUTENBCTBE

I'umc. N3Bects. Llement, 6eton. Kneu. [Ton6op onTUManbHBIX CTPOUTENBHBIX MATEPUATIOB

B HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA.



2.3.7. XUMHUS B CENbCKOM XO3AMCTBE

MunepanbHble U oprannyeckue ynoopenus. CpexncrBa 3amuThl pacteHuil. Ilectunmapt:

WHCEKTHLUBI, TepOUIHIbI U PyHTUIUABL. PenemienTsl.

2.3.8. Heoprannueckue Marepuasl

Crekino, ero Buzapl. CuiaMkKaTHas MPOMBIIIEHHOCTb. TpajgulIMOHHBIE M COBPEMEHHbIE
Kepamuueckue Marepuaibl. CepxmpoBojdiias kepamuka. [loHsthe o marepuanax c BBICOKOH

TBEPJIOCTBIO.

2.3.9. XuMUs B COBPEMEHHOI HayKe

OcobenHoct coBpeMeHHOU Hayku. [Ipodeccuss xumuka. MeTomosiorusi Hay4HOTO
ucclieloBaHus. MeTobl HaydHOTO TO3HaHUS B XUMHUH. CyOBEeKT W OOBEKT HAyYHOTO TO3HAHUS.
[TocranoBka mpoGnembl. COop wuHpOpMmanuu U HakomjaeHue ¢(akroB. [unoresa u ee
JKCIIEpUMEHTaJbHas MpoBepKka. TeopeTrueckoe 0ObsICHEHHE TOIYyYeHHBIX pe3ynbTaToB. UHAyKIKs
W JeMyKIus. DKCIePUMEHTANbHAs IMPOBEPKA IOJYYCHHBIX TEOPETHUYECKHX BBIBOJIOB C IIEJBIO
pacnpocTpaHeHuss MX Ha OoJjiee MUPOKUNA Kpyr OOBEKTOB. XHUMHMUECKUN aHalW3, CHUHTES,
MOJENUPOBAHNE XHMHYECKMX MPOLIECCOB M SBJICHUH KaK MeEToJa Hay4YHOTO IO3HAHUS.
HanocTtpykTtypsl.

BBenenne B MNpoOeKTHYIO AesATeNbHOCTh. [Ipoekt. Tumbl W BUABI MPOEKTOB, ATAIlbl
peanu3anuu npoekta. OcoOeHHOCTH pa3pabOTKU MPOEKTOB (ITOCTAHOBKA IIeJieH, 000D METOIHUK,
pabota c JUTepaTypHBIMU HWCTOYHUKaMHU, odopmiieHne u 3amura MpoekTta). VcTouHuku
xumuueckor uHdpopmarmu. [louck xumudeckoir nHGopmaluu MO Ha3BaHUSIM, UJIEHTH(UKATOpAM,
CTpYKTYpHBIM (hopmynam. PaboTa ¢ 6azamu nanusix. CoBpeMeHHbIe (PU3UKO-XUMHUUYECKUE METO/IbI
YCTaAHOBJICHUSI COCTaBa U CTPYKTYPHI BEIIECTB.

Hemonctparmu. 1. [Tumesie kpacutenu. 2. Kpamenue tkaneit. 3. Or6enuBanue TkaHeu. 4.

Komnekuust cpencts 3amuthl pactenui. 5. Kepamuueckue matepuansl. 6. [[BeTHbIe cTeka.

JlaboparopHble onbIThL. 1. 3HAKOMCTBO ¢ MOtoIUMU cpeacTBamu. 2. Kien. 3. 3HaKoMCTBO ¢

MUHCPAJIbHBIMU y,HO6pCHI/IHMI/I N U3YUCHUC UX CBOWCTB.

2.4. Tunsl pacyeTHBIX 32/1a4

1. HaxoaeHue MoJeKyIsIpHOM (OpMyITbl YIIIEBOIOPO/IA 10 €T0 MIIOTHOCTH U MacCOBOM
JI0JI€ DIIEMEHTOB, BXOSIIUX B €70 COCTAB MJIM 110 TPOJYKTaM CrOPaHUsI.
2. PacueTsl MaccoBoii 1071 (MAacChl) XMMHUYECKOTO COSTMHEHUS B CMECH.
3. Pacuersr Macchl (00beMa, KOJIMYECTBA BELIECTBA) MPOIYKTOB PEAKLUHU, €CIH OJHO U3

BEIIECTB JaHO B U30BITKE (MIMEET IPUMECH).



4. PacueTsl MaccoBOW WM OOBEMHOW IO BBIXOJA MPOAYKTA PEAKIIUU OT TEOPETUUCCKH
BO3MOYHOTO.

5. Pacuets TeroBoro 3¢ hexra peakium.

6. PacueTbl 00beMHBIX OTHOILIEHUH Ia30B MPU XUMHUYECKUX PEAKIHUIX.

7. PacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOYKTa PEAKIINHU, €CITU OTHO U3 BEIIECTB
JTAHO B BUJIE PACTBOPA CONPEAEIEHHON MAaCCOBOM JOJIE paCTBOPEHHOTO BEIIECTBA.

8. PacueTpl  SHeprum  aKTUBAaMM M  KOHCTAHTBI  CKOPOCTH  pEaKIHH  TI0
SKCIEPHUMEHTAJIBHBIM JAaHHBIM.

9. PacyeTkOHCTAaHTHI PaBHOBECHS IO PABHOBECHBIM KOHIICHTPAIUSIM BEIIECTB.

10. PacueT paBHOBECHBIX KOHIICHTPAIMI BEIIECTB, €CIIA N3BECTHBI ICXOTHBIE KOHIIEHTPAIIH
BEIECTB U KOHCTaHTa PaBHOBECHSI.

11. Pacuer pH pacTBOpa CHIIbHOI KHCIOTBHI M CHUJIBHOIO OCHOBAHMS, €CIM HM3BECTHA MX
KOHLIEHTPALHSI.

12. Pacuer pH pacTtBOpa ciraboii KUCIOTHI M CIa00TO OCHOBAaHMS, €CIIM M3BECTHA WX
KOHIIEHTPAIIUS U KOHCTaHTa JUCCOIUALIN Y.

13. Pacuet pacTBOPMMOCTHU COJIH, €CJIM U3BEeCTHA BenmunHa ee [1P.

14. PacueTsl ¢ HCTIOIL30BAaHUEM 3aKOHOB 3JICKTPOJIHU3A.



TemaTnuyeckoe MJIaHNpoBaHue Kypca « XuMust. Yr1y0JIeHHbIH
ypoBeHb. 10 kiace» u3 pacyera 5 4 B He/JeNI0

Ne Tema (pa3nen) KounuyecrBo
4YacoB HA
u3yuyeHue

1 | Tema 1. IloBTOpenue u yriyoneHue 3HaHUH 26
2 | Tema 2. OCHOBHbIE TOHATHUS OPTAHUYECKON XUMHUH 18
3 | Tema 3. YrneBomopoas 42
4 | Tema 4. Kucnopoicoaeprkaniie OpraHnaeckie CoeTMHEHUS 30
5 | Tema 5. A30T- U cepocoaepKaliue COeqUHEHUS 14
6 | Tema 6. Buonornuecku akTUBHBIE BELIECTBA 30
7 | Tema 7. BBICOKOMOJIEKYJISIDHBIE COEMHEHUS 10

Hroro 170




TemaTn4yeckoe MJIaHNpPoOBaHue Kypca « XuMusi. Yr1y0JIeHHbIH
ypoBeHb. 11 ki1ace» u3 pacuera 5 4 B Heles10

Ne Tema (pa3aedn) KoauuecTBO
4acoB HA
U3ydeHue
1 | Tema 1. Hemetaysl 50
2 | Tema 2. OGmiue cCBOICTBA METANIOB 4
3 | Tema 3. MeTtauisl TJIaBHBIX HOATPYIIIT 18
4 | Tema 4. Metaybsl nOOOYHBIX TOATPYIIT 28
5 | Tema 5. CTpoeHue BelecTBa 14
6 | Tema 6. TeopeTnueckoe OMMCAHNE XUMUYECKUX PEAKIIUI 27
7 | Tema 7. Xumudeckas TEXHOIOTHS 10
8 | Tema 8. XuMHA B ITIOBCETHEBHON YKU3HU 8
9 | Tema 9. Xumust Ha ciyk0e oOmecTBa 4
10 | Tema 10. Xumus B COBpEMEHHOU HayKe 7

Utoro
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