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HanmenoBanue
npeaMeTa

XuMusa

YpoBeHb, Kiacc

Cpennee obriee oopazoBanus, 10-11

Konngectso 10 xnacc 10 xmacc 11 knace 11 knacc

4acoB IO 6a3a yrIyOnéHHO 0aza
yTay6nEéHHO

yaeOHOMY

TUIaHy

- B HEJIEJII0 4 2 4 2

- BTOA 136 68 136 68

IIporpamma Xumust. YTnyOneHHbINH Asropckas nmporpamMa O.C.I'abpuensiHa | Xumus. YrimyOneHHslil yposens. | IIporpamma cpennero
ypoBeHb. 10—11 kmaccst : st 10-11 xmaccos 10—11 xmaccer : paboyas (moxHOTO) 0bIIETO
pabouas mporpamma K 00111e00pa30BaTENEHBIX YUPEKACHUH mporpamma k muaun YMK B. B. 00pa30BaHUS 110 XUMHUHL..
muanun YMK B. B. Jlynuna / | (6a3oseblit yposens)/ O.C. I'abpuensin — | Jlyauna / B. B. Epemun, A. A. 10-11 xnaccer. ABtop O. C.
B. B. Epemun, A. A. 4-¢ u3p., crepeorunt. — M.: [lpoda, 2017 | Jdposnos, U. B. Epemuna, 3. 0. | Tabpuensu — M: JIpoda,
Hpo3znos, 1. B. Epemuna, O. Kepumos. — OO0 JIPODA T. 2019.
10. Kepumos. — OO0 Mocksa, 2017
JPO®A r. Mocksa, 2017

YueOHUKH Epemun B.B., Ky3sMeHK0 I'abpuensn O.C. Xumus. 10 k1. Epemun B.B., Ky3smenko H.E., I'abpuensn O.C. Xumust

H.E., Tepenun B.U. u np
/mnp pen. Jlyauna B.B.
Xumust (yriyOJieHHBIH
ypoBens). 10 ki1,
Hpoda.2019

bazoBerit yposens. — M.: Jlpoda, 2018
I'adpuensa O.C. Xumust (6a30BbIi
ypoBenb), 10 k., Jlpoda, 2018

Tepenun B.U. u np /mng pen.
Jlynuna B.B. Xumus
(yrmyOnensslii ypoBens). 11 ki1,
Hpoda.2020

(6a30Bbr1it ypoBeHs), 11 k1.,
Hpoda, 2020

Pabouas mporpamma mo xumuu 1t 10—11 kmaccoB cocTaBieHa Ha OCHOBE:

- @enepanbHOrO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa cpelHero o0IIero oopa3oBaHus,




- Konnenmust mpemogaBaaus yaeOHOTO TpeaMeTa «XuMus» B 00pa3oBaTenbHBIX opraHu3alisix Poccuiickoit @eneparu, peaan3yromnX OCHOBHBIE
obmeobpasoBarensHbIe TporpamMmsl (Y TBepkaeHa Pemennem Komnernm Munncrepctsa IlpocBemenus Poccuiickoit @eneparuu, mpotokod ot 03 gexadps 2019 .
NelIK-4BH ).

- OOII cpemnero obmero odpazoBanus [[bOY COILINe3

-nporpaMmsl Boctiutanus [ BOY COILI Ne3.

JaHHas mporpaMmMa OTpakaeT 00s3aTesIbHOE 1715l yCBOCHHS B CpeIHEH IIKOJIe CoepKaHue O0yUeHUS 10 XHUMUH.
Ilnanupyemble pe3yJibTaThl 00y4eHHUs

denepanbHbIil rOCY1apCTBEHHBIH 00pa30BaTeIbHBIN CTAHAAPT CPEJHETro 00IIero 00pa3oBaHMs YCTaHABIMBACT CIEIYIOMINE TPEOOBAHMS K Pe3yIbTaTaM OCBOCHUS
00yJaroIIMMICS OCHOBHOM 00pa3oBaTebHON IPOTPaMMEL:

* K MeTanpeAMeTHbIM pPe3yJbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMelL: 1) yMeHHE CaMOCTOATENIBHO ONPENEIIATh LENH AEATEIbHOCTH U
COCTABIIATH IUIaHBI ACATEILHOCTH; CAMOCTOSITEIIBHO OCYILECTBIISATh, KOHTPOIUPOBATh U KOPPEKTUPOBATH JIESTEIBHOCTD; UCIIOJIB30BATh BCE BO3MOXHBIE PECYPCHI IS
JOCTHKCHHUS TIOCTABJICHHBIX LIEJIEH U pealn3aluy IUIaHOB AEATEIbHOCTH; BEIOUPATh YCIICIIHBIE CTPATErMH B PA3IMYHbBIX CUTYalUsIX; 2) YMEHUE IPOAYKTUBHO
o0IIaThCs U B3aMMOJIEHCTBOBATh

B Imponecce COBMECTHOM ACATCIIBHOCTH, YUUTBIBATH MO3UIHHU JPYTUX YHYACTHHUKOB ACATCIBHOCTH, 3(1)(1)GKTI/IBHO pa3peuiatb KOH(I)J'II/IKTLI; 3) BJIaJCHUEC HABbIKaMH
HO3HaBaTeJ’IBHOﬁ, y‘le6H0-HCCJ’IeHOBaTCJ'ILCKOﬁ n HpOGKTHOﬁ ACATCIIBHOCTH, HAaBbIKaAMU PA3PCHICHU np06neM; CITOCOOHOCTh U TOTOBHOCTH K CaMOCTOATCIbHOMY
IIOUCKY METOJ 0B PCIICHUA MPAKTUIYCCKUX 3a/iayd, IPUMCHCHUIO PA3JIMYHBIX METO/I0B ITO3HAHUS, 4) TOTOBHOCTE M CITOCOOHOCTH K CAMOCTOSITEILHOM
I/IH(l)OpMaIlI/IOHHO-HOSHaBaTeHBHOﬁ JACATCIBHOCTH, BIIAICHHUC HABbIKAMH

MOJTy4eHus] Heo0X0ANMON HH(OpMAIMK U3 CIOBapel pa3HbIX THUIIOB, yMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMALUH, KPUTUYECKU OLEHUBATh U
WHTEPIPETUPOBATh HHPOPMAIHIO, TOTYYaeMYIO U3 Pa3IMYHBIX HCTOYHHUKOB; 5) YMEHHE HCIIOIB30BATh CPEJICTBA MHPOPMAITMOHHBIX M KOMMYHHKAIIMOHHBIX
texHonoruii (nanee — MKT) B penieHrr KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHW3al[MOHHBIX 33/1a4 ¢ COOJI0IeHUEM TPpeOOBaHHU SPrOHOMHKH, TEXHUKH
0€3011aCHOCTH, THTHEHBI, pecypcocOepeskeH s, MPABOBBIX M STHYECKHX HOPM, HOPM HH(POPMAIIMOHHON 0€30MacHOCTH; 6) YMEHHE OTPECIsTh Ha3HAUCHHE 1
(YHKIINH pa3IMIHBIX COIUAIBHBIX HHCTUTYTOB; 7) YMEHHE CAMOCTOSITENIFHO OIIEHUBATh M MPUHAMATH PEIICHNS, OMPEIEISIONINE CTPATETHIO TIOBEIEHUS, C YUETOM
IpaXJaHCKHUX U HPABCTBEHHBIX LIEHHOCTEH; §) BiaJeHUE SI3IKOBBIMHU CPEICTBAMH — YMEHHE SICHO, IOTHYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS, UCIOIb30BaTh
a/IeKBaTHBIE SI3BIKOBBIE CPECTBA; 9) BlajieHNe HAaBBIKAMH [TO3HABATENFHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI U MBICIUTENbHBIX IPOLIECCOB, UX
pE3yIBTaTOB U OCHOBaHWM, TPaHMIl CBOETO 3HAHHA U HE3HAHUA, HOBBIX NTO3HABATENBHBIX 3a/1a4 U CPEJCTB UX JTOCTHKEHUS,

* K JINYHOCTHBIM Pe3yJIbTATaM 0CBOEHHMsI OCHOBHOH 00pa30BaTENbHOM MPOrpaMMBI: 1) BOCTIUTaHHE POCCUHUCKOM TPayKAaHCKON HIEHTHYHOCTH, TATPHOTHU3MA,
YBa)KEHHUS K CBOEMY Hapo]ly, YyBCTBO OTBETCTBEHHOCTH miepea PoIMHOM, TOp/IOCTH 3a CBOU Kpai, CBOI0 Po/MHY, POIIIOE U HACTOALIEE MHOIOHAIIMOHAIILHOTO



Hapoza Poccun, yBaskeHue K TOCy1apCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH); 2) GOpMUpPOBaHHE TPAXKIAHCKON IMO3UIIH KaK aKTHBHOTO M OTBETCTBEHHOTO WiIeHA
POCCHIICKOTO 00IIeCTBa, OCO3HAIONIETO0 CBOU KOHCTUTYIIMOHHBIC TIPaBa U 00SI3aHHOCTH, YBAXKAIOIIETO 3aKOH U TIPABOIIOPSIOK, 001 Jaf0IIEr0 YYBCTBOM
COOCTBEHHOT'O JIOCTOWHCTBA, OCO3HAHHO MPHHUMAIOIIETO TPAJUIIMOHHBIC HAIMOHABLHBIC M 00IIeYeI0BEYeCKUEe TYMAaHHCTHUECKUE U IEMOKPATUIECKHE TICHHOCTH;
3) TOTOBHOCTH K ciyxeHuio OTedecTBy, ero 3amure; 4) chopMUpPOBAaHHOCTH MEPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHON TPAKTHKK, OCHOBAHHOTO Ha JINAJNOTE KYJBTYP, & TAKIKE PA3INIHBIX GOpPM O00IECTBEHHOTO CO3HAHMS, OCO3HAHKME CBOETO MECTa B MOJIHUKYJIBTYPHOM
Mupe; 5) c¢hOpMHUPOBAHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIMTAHUS B COOTBETCTBUH C OOIICUEIOBEYCCKUMHI [IEHHOCTSAMU U UJcallaMU TPAXKIaHCKOTO O0IIeCTBa;
TOTOBHOCTH M CITOCOOHOCTh

K CaMOCTOSITCIILHOM, TBOPUECKOM M OTBETCTBEHHOM JCATEIBHOCTH; 6) TOJEPAHTHOE CO3HAHKE U TIOBEACHHUE B TIOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTD U CIIOCOOHOCTh
BECTH JIUAJIOT C APYTUMH JIFOJIbMH, TOCTUTATh B HEM B3aMMOIIOHUMAaHUS, HAXOUTh OOIIUE [IEIN U COTPYAHUYATH JUUIsl UX JTOCTUKCHHMS, 7) HABBIKK COTPYIHUYECCTBA
CO CBEpCTHUKaMHU, AETHMH MIIAJIILIETO BO3PACTa, B3POCIBIMU B 00pa3oBaTebHON, OOIIECTBEHHO MOJIE3HOH, yUeOHO-NUCCIIEI0BATENbCKOM, IPOSKTHOM U JPYTUX BUAAX
JesITENbHOCTH; 8) HPaBCTBEHHOE CO3HAHKE U MOBEJICHHE Ha OCHOBE YCBOCHUS O0IIEUEIIOBEUECKHX IEHHOCTEN;9) TOTOBHOCT U CIIOCOOHOCTH K 00pa30oBaHUIO, B TOM
qrclie caMoo0Pa30BaHMUIO, Ha MIPOTSHKEHUH BCEH JKM3HU; CO3HATEIHHOE OTHOIIEHHE K HEMTPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIIEIIHOHN MpodecCnOHaTbHON 1
o0IecTBeHHOM fesTenbHoCTH; 10) A3cTeTnYecKoe OTHOMEHNE K MUY, BKITIOYAst SCTETUKY ObITa, HAYYHOTO U TEXHIHYECKOTO TBOPUYECTBA, CIIOPTA, OOMIECTBEH HBIX
oTHoIIeHuH; 11) mpuHATHE U peaTu3alus IeHHOCTEeN 37J0POBOTO U 0€30IacCHOTO 00pasa KHU3HH, MOTPEOHOCTH B (PU3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHSIX
CHOPTHBHO-03/IOPOBUTEIHHON AESITETFHOCTHIO, HETIPHUATHE BPEIHBIX PUBBIUEK: KYPEHUs, YIOTPeOICHHS aKOTO0JIsl, HAPKOTHKOB; 12) OepekHoe, OTBETCTBEHHOE U
KOMIICTCHTHOE OTHOIICHUE K (PU3NIECCKOMY U TICUXOJIOTUYECKOMY 3I0POBBIO, KaK COOCTBEHHOMY, TaK U IPYT'HX JIFOJICH, YMEHHE OKa3bIBaTh MIEPBYIO MTOMOIIb; 13)
OCO3HAHHBIN BBIOOp OyayIIel npodeCCHy U BO3MOXKHOCTEH peajin3aiui COOCTBEHHBIX )KM3HCHHBIX TUIAHOB; OTHOIICHHE K MTPO(ECCHOHAIBHOM JIEATEIBHOCTH KaK
BO3MOXKHOCTH y4YacCTHsI B PEIICHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIILHBIX Mpo0iieM; 14) chopMUPOBAHHOCTH IKOJIOTUYECKOTO
MBIILICHHS, TOHUMaHUSI BIUSHUS COIUAIbHO-)KOHOMUYECKHX MPOIIECCOB Ha COCTOSIHHME MTPUPOJIHON U COIUAIBHOM CpeJibl; MPUOOPETESHHUE OTbITa
AKOJIOTOHAIIPABJICHHOM JeATENFHOCTH; 15) OTBETCTBEHHOE OTHOIICHUE K CO3/IJAHUIO CEMBbH Ha OCHOBE OCO3HAHHOTO MTPHHATHUS IICHHOCTEH CEMEHHOMN JKU3HU;

Pe3yJ'IBTaTLI peajiu3allui BOCIIUTATECJIBHOI'O IMOTEHIIMAJIA YPOKaA:

. YCTaHOBJICHUE JIOBEPUTENBHBIX OTHOIICHUH MEXy YUYUTEJIEM U €r0 YICeHUKaMH, CIIOCOOCTBYIOIINX TTO3UTHBHOMY BOCIIPUSTHIO yUalIUMHUCS TpeOOBaHUH 1
Mpoch0 YUHTEIsl, MPUBICUCHHUIO UX BHUMaHHUS K 00CyK1aeMoi Ha ypoke HH(popMaIuy, aKTUBU3AIMH UX TI03HABATEIBHON JAEeATEIbHOCTH;

. nmoOy’XKIeHIE IKOIFHUKOB COOII0OaTh HA YPOKE OOIIeTpUHATHIE HOPMBI TIOBEJICHHS, TIPaBUiIa OOIIEHUS CO CTApPIIMMU (YUIUTEISIMHA) M CBEPCTHUKAMH
(IWKOTPHUKAMM), TPUHIIAIEI Y9€OHOW AMCIUIUIMHEI U camoopranm3anuy, «lIpaBuia BHyTpeHHEr0 pacropsaaKa 00yJaronmxcs»;

. MPHUBIICYCHUE BHUMAHHUS TKOJILHUKOB K IICHHOCTHOMY aCIEeKTYy U3y4aeMbIX Ha yPOKaX sSIBICHUM, OpraHu3anus UX paboThI ¢ MOTyd4aeMOi Ha YPOKe
COLIMAIbHO 3HAYMMOM MH(OPMAIUeii — MHUIIMUPOBAHUE €€ 00CYKCHHMS, BLICKA3bIBAHUS YUAIIIMMHUCS CBOSTO MHEHHMSI 110 €€ MTOBOY, BBIPA0OTKH CBOETO K HEM
OTHOIIICHUS,

. MPUMEHEHHUE Ha YPOKE HHTEPAKTHBHBIX (DOPM paOOTHI YUAIIMXCS: HHTEIUIEKTYAIBHBIX UT'P, YPOKOB-ITyTEIIECTBHIA, CTUMYJIUPYIONIUX MO3HABATEIHHYIO
MOTHBAIINIO IMMKOJIHLHUKOB; TUIAKTHIECKOTO T€aTpa, Te MOTyUeHHbBIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPATLHBIX MMOCTAHOBKAX; TUCKYCCUH, YPOKOB-
TUCITYTOB, YPOK-KOH(EpeHIIHsA, KOTOPBIE NAIOT YIAIIUMCS BO3SMOXXHOCTh IPUOOPECTH OIBIT BEJEHHSI KOHCTPYKTUBHOTO JUANIOTa; TPYIIOBOM pabOThI Wi paboTHI B
napax, KOTOpbIe y4aT IIKOJIbHUKOB KOMaHIHOW paboTe U B3aUMOJICHCTBHIO C JPYTUMHU IE€THMHU.



* K IpeAMETHBIM pe3yJbTaTaM OCBOCHUA OCHOBHOH 06pa30BaTeJ'H>HOI71 mporpaMmabl, OTHOCALIUMCA K y‘le6HOMy npeamMeTy «XHUMHUA»:

— Ha 0a30BoM ypoBHe: 1) chOpMHPOBAHHOCTDH MPEACTABICHHU O MECTE XUMHH B COBPEMEHHOM HAyYHOH KapTHHE MUPA; IOHUMAaHUE POJIA XUMHUH

B ()OpMHUPOBAaHUH KPYro3opa U (yHKIMOHAIBHOW TPAMOTHOCTH YeNIOBEKa AJISl pEIICHHS MPAKTHUECKUX 33/1a4; 2) BIaJCHNUE OCHOBOIOAraloIlMMI XUMUIECKUMHU
MOHATHSIMU, TEOPHSIMHU, 3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHUE XMMUYECKOH TEPMUHOJIOTHEH M CHMBOJIMKOH; 3) BlaJeHHe OCHOBHBIMHU
METOAAaMHU HayYHOTO MIO3HAHMUS, HCTIOJIb3YEMBbIMHU B XMMHUU: HAOIIOACHUE, ONTMCAHNE, U3MEPEHHE, IKCTIEPUMEHT; yMEHHE 00padaThiBaTh, O0BICHATH Pe3yIbTaThl
IIPOBEIEHHBIX OIIBITOB U JI€JIaTh BHIBOJBI; TOTOBHOCTD M CIOCOOHOCTH IIPUMEHSTH METO/IbI IO3HAHUS [IPU PELICHUH PAKTUYECKUX 3a1a4; 4) chOpMHUPOBAaHHOCTD
YMEHHUS 1aBaTh KOJIMYECTBEHHBIEC OLIEHKH U IIPOBOAUTH PacyeThl [0 XMMUYECKUM (DOpMyJIaM U YPaBHEHHUSIM; 5) BIaJeHUE NPAaBUIAMHI TEXHUKH 0€30MIaCHOCTH IPU
WCTIOJIb30BaHUH XUMHUYECKHUX BEILIECTB;

6) copMupoBaHHOCTE COOCTBEHHOW MO3UIIMH IO OTHOLICHUIO K XUMHYECKON MH(OPMALIUH, OTy4aeMON U3 Pa3HbIX HCTOUHUKOB;

— Ha YrJIy0JIeHHOM ypoBHe: 1) chOpMUPOBAHHOCTh CHCTEMbI 3HAHUH 00 OOIIUX XUMHUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX; 2) CHOPMUPOBAHHOCTh
YMEHUH UCCIICI0BATh CBOWCTBA HEOPTAaHMYCCKUX M OPraHMYECKHUX BEHIECTB, OOBSICHATH 3AKOHOMEPHOCTH MPOTEKAHHS XUMHUUECKUX PEaKI[Hid, MPOTHO3UPOBATh
BO3MOHOCTbB UX OCYIICCTBICHUS; 3) BIaJICHUE YMCHUSMU BBIIBUTaTh TUTIOTE3bI HA OCHOBE 3HAHHI O COCTAaBe, CTPOCHHUH BEIIECTBA U OCHOBHBIX XUMHUCCKUX
3aKOHAX, MPOBEPATH UX IKCICPUMEHTAILHO, GOPMYIHPYS 1eTh UCCIICAOBaHUS; 4) BIaJICHUEC METOIaMHU CaAMOCTOSATEILHOTO MJIAHUPOBAHUS

U MPOBCACHUSA XUMHNYCCKUX SKCIICPUMEHTOB C COGJ’IIOI[eHI/IeM IpaBUJI Oe3omacHoU paGOTBI C BECIICCTBAMHU U J'Ia60paTOpHI>IM O60pyILOBaHI/ICM; C(I)OpMI/IpOBaHHOCTI:
YMeHI/Iﬁ OIMMCaHHs, aHaJIn3a 1 OUCHKU JOCTOBCPHOCTH MOJYUYCHHOI'O pE3yJibTaTa, 5) C(l)OpMI/IpOBaHHOCTL YMGHPIﬁ MNPOrHo3upoBaTh, aHAJIM3UPOBATH U OLICHUBATH C
HO3PILIPII>1 SKOJIOTHYECKON 0€30IMacHOCTH MOCJICACTBUA OBITOBOU U HpOHSBO,Z[CTBeHHOﬁ ACATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C nepepaGOTKoﬁ BCIICCTB.

IInanmpyemble pe3yJbTaThl 0CBOEHHUs y4eOHOro nMpeaMeTa « XMMHD» HA YIIy0JeHHOM YPOBHe cpelHero oouiero o0pa3oBaHus
1.1. [InanupyeMble TMYHOCTHBIC PE3yIbTaThl OCBOCHHUS YIEOHOTO IpeIMeTa « XUMH» Ha YIIyOJIEHHOM YpOBHE

[InmanupyeMbpIMU TIMYHOCTHBIMH PE3YJIbTaTaMU B paMKax OCBOEHHs yueOHOTo peaMeTa «XUMUs» Ha YriTyOJIeHHOM YpOBHE SIBIAIOTCS: 1) B cepe OTHOLICHUIHA
o0ydJaromuxcs K cede, K CBoeMy 310pOBbIO, K TIO3HAHMIO ce0s: — MPHUHATHE U peai3alnio HEHHOCTEH 310poBOro u 0e30macHoro oopasa Xu3HH, OepexHoe,
OTBETCTBEHHOE ¥ KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DM3MUECKOMY H TICHXOJIOTHYECKOMY 3J0OPOBBIO; — HETIPHSTHE BPEIHBIX MPUBBIUEK: KYpEHHS,
YIOTpeOIeHNUS aAITKOTOJIs, HAPKOTHKOB; 2) B chepe OTHOIIECHHUH 00yUaroIIXCs K OKPYKaIoIeMy MUY, K )KUBOU TIPUPOJIE, XYI0KECTBEHHOW KyIbType: —
MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAUMMOCTb HayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJICHUE
JIOCTOBEPHON NH(OPMAITHEH 0 MEPEIOBBIX TOCTHKEHHUIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHOW HAYKH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOICTBE
MUpa 1 00I1eCTBa; — I'OTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA IPOTSDKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOLLICHHE K
HETNPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIHON MPO(ecCHOHaIbHOM U OOIECTBEHHOHN e TeTbHOCTH; — DKOJIOTHUYECKasl KyJIbTypa, OepexHOe OTHOLLICHHE K



POIIHOI 3emMIie, TPUPOIHBIM OorarcTBaM Poccru 1 Mupa, TOHUMaHUE BIMSHUS COITUATbHO-9KOHOMUYECKIX TIPOIIECCOB Ha COCTOSTHIE MTPUPOTHON U CONMANBHOMN
Cpelbl, OTBETCTBEHHOCTH 32 COCTOSTHUE MPHUPOIHBIX PECYpPCOB, YMEHU M HABBIKOB PA3yMHOTO TPHUPOIOIIOIE30BaHUS, HETEPIIMMOTO OTHOIICHHS K IEHCTBHSIM,

MPUHOCSIIUM BPEJl IKOJIOTUH; MPUOOPETEHUE OMBITA 3KOJIOT0- HAITPABJICHHOW JEITeILHOCTH; 3) B chepe OTHOIICHHUH 00yJaroNIuXcs K Tpyy, B cepe COlraabHO-
SKOHOMHUYECKUX OTHOIIEHHUI: — OCO3HAHHBINA BBIOOp OyayIIel mpodeccHu Kak IMyTh U CIIOCO0 pean3aIiii COOCTBEHHBIX JKU3HEHHBIX TIAHOB; — TOTOBHOCTH
00yJarouxcs K TPYI0BOH MPpo(hecCHOHAIBHOMN NEeATEIFHOCTH KakK K BO3MOXKHOCTH yJacCTHsI B PEIICHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYIaPCTBEHHBIX,
0O0IIeHAIMOHATBFHBIX MTPOOJIEM; — MOTPEOHOCTH TPYANUTHCS, YBAXKEHNE K TPYAY U JIOASIM TPYAa, TPYAOBBIM JOCTHKEHHAM, JOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOpUYECKOE OTHOIICHNE K Pa3HBIM BHIaM TPYIOBOH JAESITETHHOCTH.

1.2. Ilnanupyemble MeTanpeIMETHbIE PE3YJIbTaThl OCBOCHHS YIEOHOTO IpeaMeTa «XUMHA» Ha yriyOJeHHOM ypoBHeE Ilnannpyemble MeTanpeIMeTHbIE Pe3yIbTaThl
B paMKaxX OCBOEHUS y4eOHOTo mpenMeTa « XM Ha YTIyOJIeHHOM YpOBHE MPEICTaBICHBI TPEMS TPYIIaMi YHUBEPCAIBHBIX yueOHbIX AevicTBuid (YY /). 1.
PerynsatuBHble yHUBepcanbHble yIeOHbIC NEHCTBUS. BBITYCKHUK HAyYUTCS: — CaMOCTOSITEIbHO ONPEACIATh LIETIH, CTABUTh U (OPMYJIMPOBATh COOCTBEHHBIE 3aJa4U
B 00pa30BaTEIbHON JACATEILHOCTH U )KU3HEHHBIX CUTYAIHUSIX; — OIIGHUBATH PECYPCHI, B TOM YHCIIe BpeMs U Jpyrue HeMaTepHuaibHbIe PeCypChl, HEOOXOIMMBIE IS
JOCTIKEHHS TIOCTABIICHHON paHee LEeJIn; — COIMOCTAaBIISATh MMEIOMINECS BO3ZMOXKHOCTH M HEOOXOIUMBIE JUTS IOCTHKEHUS LIEIH PECYPChl; — OPraHU30BbIBATH

3¢ GEKTHBHBIN OUCK PECYPCOB, HEOOXOJUMBIX JJIsl JOCTKEHHS TIOCTABIICHHOM 1eNTH; — OTPEIEIATh HECKOIBKO MYTEeH JOCTHKEHHUS IIOCTABJICHHON eI, —
BBIOMPATh ONTUMAIBHBIN MyTh JOCTHKEHUS LIEIH C yueToM 3(h(HEKTUBHOCTH PACXOIOBAHUS PECYPCOB U OCHOBBIBASICH HA COOOPaKCHUAX ITUKU M MOPAIIH; —
3aJaBaTh MapaMeTphl U KPUTEPUH, IO KOTOPBIM MOXKHO ONIPENENIUTbh, YTO LEJIb JOCTUTHYTA; — COMOCTABIIATH IOJIyYSHHBIH PE3yJIbTaT ACATEIBHOCTH

C IMOCTaBJICHHOM 3apaHeC LECIIbIO,

— OLIEHUBATH TOCIIE/ICTBUS JOCTIKEHHS TIOCTABIICHHOW TIETH B JICSITENbHOCTH, COOCTBEHHOH JKU3HU U J)KU3HU OKpYKaromux Jrojei. 2. [losHaBaTenbHbIe
YHHBEpcaJbHbIe yueOHbIe IeiCTBUSI BHIMYCKHUK HAYUNTCS: — KPUTHYECKH OIIEHUBATh M MHTEPIPETHPOBATH MHPOPMAITUIO C PA3HBIX MMO3UIINH; — Paclio3HaBaTh U
(UKCUPOBATH MPOTHBOPEUHS B MH()OPMAIIMOHHBIX HCTOYHHUKAX; — UCIIOJIb30BAThH Pa3IMYHbIE MOJIEILHO-CXEMAaTHIECKUE CPEICTBA JIJISl [TPEICTaBICHUS
BBISIBJICHHBIX B HH(OPMALMOHHBIX HCTOYHUKAX HPOTUBOPEUHI; — OCYIIECTBIATH Pa3BEPHYTHIH MH(YOPMALIMOHHBIA OUCK

Y CTABUTH Ha €r0 OCHOBE HOBBIE (yueOHBIC 1 MTO3HABATENBHBIC) 3a71a4l; — MCKATh M HAXOJIUTh 0000IIEHHEBIE CIIOCOOBI pellleH s 3a]]a4; — MPUBOJIUTh KPUTUIECKHE
apTYMEHTHI KaK B OTHOIIEHHH COOCTBEHHOTO CY)KJICHHUsI, TaK U B OTHOILICHUHU JICHCTBUHN M CYXKJIEHHUI APYroro; — aHAJIU3UPOBATh U MPE0OPa3oBBIBAThH MPOOIEMHO-
MPOTUBOPEYHBBIE CUTYallnH; — BBIXOAMTH 32 PAMKH y4eOHOTO IpeAMEeTa U OCYLIECTBIISATh LEeJIeHANPaBICHHbIH MOUCK BO3SMOXKHOCTH IIUPOKOT0 NIEPEHOCA CPEJICTB U
C0cO00B JICHCTBHS; — BBICTPaWBaTh HHANBUAYAIBLHYIO 00pa30BaTENbHYIO TPAEKTOPHIO, YUUTHIBAsE OTPAHHMUYEHHUS CO CTOPOHBI APYTHX YYaCTHHKOB M PECYpPCHBIE
OrpaHUYEHHS; — MEHSTH U YACPKUBATh Pa3HbIC MO3ULUH B IO3HABATEILHOM NEATEIBHOCTH (OBITh YUSHUKOM H yUHuTeneM; GOpMyJIMpoOBaTh 00pa30BaTeIbHbINA
3aIpoC U BBIMOJHSTH KOHCYJIbTaTUBHBIE (DYHKIIMM CAMOCTOSATENILHO; CTABUTH NMPOOJIeMy U paboTaTh HaJl €€ pelIeHHeM; YIIPaBIsITh COBMECTHOW MO3HABATENILHON
JEeSTebHOCTHIO U OAUMHATECS). 3. KOMMyHHKaTHBHBIE yHUBEpCAbHBIE yueOHbIe TeHCTBI BBITyCKHUK HAYYHUTCS: — OCYIIECTBIIATD ACTOBYI0O KOMMYHHKAIIHIO,
KaK CO CBEPCTHUKAMH, TaK ¥ CO B3POCIBIMH (KaK BHYTpH 00pa3oBaTeIbHON OpraHu3allui, Tak 1 3a ee MpelellaMiy); — IPH OCYIIECTBICHUH TPYIIIOBOI pabOTHI
OBITh KaK PyKO- BOJMTENEM, TaK M WICHOM IPOEKTHONH KOMaHJIbI B Pa3HBIX POJISX (T€HEPATOPOM HJICH, KPUTUKOM, HCIIOJTHUTENIEM, IPE3EHTYIOINM H T. J1.); —
Pa3BEepPHYTO, JJOTMYHO W TOYHO H3JIaraTh CBOIO TOUKY 3PEHHS C MCIIOIB30BAaHIEM aI€KBATHBIX (YCTHBIX M MMCHbMEHHBIX ) S3BIKOBBIX CPEJICTB;



— pacmo3HaBaTh KOH(PINKTOTEHHBIE CUTYAIH 1 TMPEJ0TBPaIaTh KOH(DIUKTHI J0 MX aKTUBHOH (ha3bl; — KOOPIWHUPOBATH U BHITIONHATH Pa0OTY B YCIOBHUSIX
BHPTYAJIBHOTO B3aUMOJICHCTBHS (MJIM COYETAHHS PEaTbHOTO U BUPTYaJIFHOTO); — COTJIACOBHIBATH IMO3UIIMHU WICHOB KOMaH/IBI B TIpoIiecce paboThl Ha 00IINUM
MPOIYKTOM/pElIeHHeM; — TPECTABISAT MyOINYHO Pe3yIbTaThl MHANBHYaTbHON

Y TPYIIIIOBOM JEATEIHHOCTH, KaK Iepel 3HaKOMOM, TaK U Mepe]] He3HAKOMO ayInTOpueil; — Moa0nupaTh TapTHEPOB IS IETOBOM KOMMYHHUKAIIAN, HCXOIS U3
COo00pakeHU Pe3yNbTaTUBHOCTH B3aUMOICHCTBUS, a HE TIMYHBIX CUMIATHN; — BOCIIPHHUMATEH KPUTHYECKHE 3aMEUaHHsI KaK PeCypc COOCTBEHHOTO Pa3BHUTHS; —
TOYHO M eMKO ()OPMYJIHPOBATH KaK KPUTHIECKHE, TaK M 0I00pUTENbHBIC 3aMEUaHNS B apeC IPYTHX JIIOJIEH B paMKax JIEIOBOM 1 00pa30BaTENbHON KOMMYHHUKAIIHH,
n30eras Mpu STOM JIMYHOCTHBIX OIEHOYHBIX CYKICHHA.

1.3. HJ'IaHI/IpyeMbIe NpPEeAMETHBIC PE3YJIbTATHI 0CBOCHUSL yqeﬁnoro npeamera «XuMHSD» HA yl".]'[yﬁ.]'leHHOM YpPOBHE

B pesynbrare uzydeHus: yaueOHOTO npeameTa « XMMHsD» Ha YPOBHE CpEAHEro o01ero o0pa3oBaHus BEITYCKHUK Ha yriTyOJI€HHOM YPOBHE HAYYHTCS: — PAcKpBIBAThH
Ha MPUMEPAax POJb XUMHUU B (HOPMUPOBAHUH COBPEMEHHON HayYHON KapTHHBI MUpPa M B IPAKTUUECKOW ACATEILHOCTH YeI0BEKa, B3aUMOCBS3b MEXKy XUMHUEH U
JPYTrUMU €CTECTBEHHBIMU HAyKaMH; — COIIOCTABJIATh HCTOPUUECKUE BEXHU PA3BUTUS XUMUU

C UCTOPHUYCCKHUMU NI€pUOJaMHU Ppa3BUTHUA ITPOMBIIIIJICHHOCTU U HAYKHU JISA ITPOBCACHUA aHaIN3a COCTOSHMA, HYTGI\/'I Pa3BUTHUA HAYKH U TCXHOHOFHﬁ; —
AHAJIM3HUPOBATH COCTaB, CTPOCHUC U CBOMCTBa BCUICCTB, TPUMCHSIA MTOJIOKECHUA OCHOBHBIX XUMHNYCCKUX TeOpHﬁl XUMHYCCKOI'0 CTPOCHUA OPTraHUYCCKUX COCILI/IHCHI/II‘/'I
A. M. BYTJ'IepOBa, CTPOCHUA aTOMa, XHMHYECKOH CBsA3H, 3H€KTpOHHTH‘{€CKOﬁ JAucconuann KUcCJIoT, OCHOBaHHU U COHGﬁ, a TaKXKC yCTaHaBJIMBATh NIPUYNHHO-
CJICACTBCHHBIC CBA3U MCKAY CBOMCTBAMH BCHICCTBA U €TI0 COCTABOM U CTPOCHUECM,; — IPUMCHATH IIpaBUJia CHCTEMaTHUYECKON MemnyHapouHoﬁ HOMCHKJIATYPBI KaK
CpCACTBa PA3JIMYCHHUSA U HHGHTHq)I/IKaLII/IH BCHICCTB 10 UX COCTABY U CTPOCHULO,

— COCTAaBJISITh MOJICKYJIAPHBIC U CTPYKTYPHBIC q)OpMYJ'ILI HCOPTraHNYCCKUX U OPraHNYCCKUX BCHICCTB KaK HOCHTEJCH I/IHq)OpMaI_II/II/I O CTPOCHHNHU BCUICCTBA, €TO
CBOICTBaxX U IMPUHAMJICIKHOCTH K OIIPEACIICHHOMY KJIAaCCy CO@ﬂHHeHHﬁ; — OOBSCHATH napupoay u CIIOCOOBI O6pa3OBaHI/I${ XHUMHYCCKOU CBSI3U: KOBAJICHTHOM
(HOHSIpHOﬁ, HeHOJ’IHpHOﬁ), HOHHOﬁ, MCTaJ'IJ'II/I"IeCKOﬁ, BOI[OpO,Z[HOﬁ C ICJIBIO OIPCACIICHUA XUMHYECKON aKTHBHOCTH BCHICCTB; — XaPaKTCPU30BaATh (1)PI3I/I‘IQCKI/IG
CBOMCTBa HCOPraHNYCCKUX U OPraHNYCCKUX BCIICCTB U YCTAHABJINBATL 3aBUCUMOCTb (I)H3I/I‘IGCKI/IX CBOICTB BCHICCTB OT THUIIA KpHCTaHHH‘IeCKOﬁ PCHICTKU; —
XapaKTEepru30BaTh 3aKOHOMEPHOCTH B UBSMCHCHUU XUMHNYCCKUX CBOMCTB IIPOCTBIX BEIICCTB, BOAOPOJHBIX COC}II/IHGHHﬁ, BBICHIUX OKCHUIOB U TUAPOKCUAOB, —
MIPUBOAUTD MIPUMEPHBI XUMHUUYCCKUX peaKquI, PaCKpbIBAIONIUX XapPaKTCPHBIC XUMHWYCCKHE CBOMCTBA HCOPraHMYCCKUX U OPraHUYCCKUX BEHICCTB N3YUCHHBIX KJIaCCOB
C OCJIBIO UX I/I)IeHTI/I(i)I/IKaHI/II/I 1 00BICHEHHMS 00J1aCTH MIPUMEHECHUA, — ONPEACTIATE MEXAaHU3M PCAKIU B 3aBUCUMOCTH OT YC.HOBI/H‘/'I MMPOBCACHUA pCAKINU 1
IIPOrHO3UpPOBATH BO3MOKHOCTH NPOTCKAHUA XUMUYCCKUX peaKuHﬁ Ha OCHOBE THITa XUMHYECKOM CBSI3U M aKTUBHOCTHU PEarcHToB; — yCTaHaBJIMBATh 3aBUCUMOCTb
peaKLII/IOHHOfI CIIOCOOHOCTH OpPraHnv4CCKux COG,Z[I/IHCHI/Iﬁ OT XapaKTepa B3aMMHOI'O BJIIMAHUA

aTOMOB B MOJICKYJIaX C LHCJIbIO IMMPOTHO3UPOBAHUA MPOAYKTOB PCAKIIUHN, — YCTaHABJIMBATh 3aBUCUMOCTDb CKOPOCTHU XHUMHAYECKOU p€aKkmrun U CMEIICHUA XUMHUYECKOT'O
paBHOBECHA OT PA3JIMYHBIX d)aKTOI.‘)OB C LOCJIBIO OIIPEACIICHUA OIITUMAIbHBIX yCHOBI/Iﬁ MMPOTEKAaHNUA XUMHUYCCKUX ITPOLECCCOB; — YCTaHABJIMBATh TCHETHYCCKYIO CBA3b
MCKAY KJIaCCAMU HCOPraHNMYCCKUX U OPraHNYCCKUX BCIICCTB IJIs 000CHOBaHUS HpHHHHHHaﬂBHOﬁ BO3MOKHOCTH MOJTYUYCHUA HCOPTAHUUICCKUX

Y OPTaHWYECKUX COSIMHEHUH 3aJaHHOTO COCTaBa U CTPOCHHUS; — MOJOMPATh peareHThl, YCIOBUS U OMPEIENATh MPOAYKTHI PEaKIIHii, TO3BOJSMIONINX PEaTn30BaTh
J1a00PATOPHBIC U TPOMBIILICHHBIE CIIOCOOBI TTOMYUYSHUS BAKHEHIIINX HEOPTAaHMUYECKUX U OPTaHUICCKHUX BEIIECTB; — OIPENENSITh XapaKTep CPEbl B Pe3yIbTaTe



TUAPOIN3a HEOPTAaHMYECKUX W OPTAHWMYECKUX BEIIECTB U MPUBOIUTEH IPUMEPHI THAPOIN3a BEIIECTB B IOBCETHEBHON YKU3HH YEIIOBEKA, OMOJIOTHIECKIX OOMEHHBIX
Mpoleccax M MPOMBIIIIICHHOCTH; — MPUBOAUTH MTPUMEPH OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKINil B MPHPO/IE, TPON3BOICTBEHHBIX MTPOIIECCax U
KU3HEACATETPHOCTH OPTaHU3MOB;

— 00OCHOBBIBATh MPAKTHYECKOE UCII0Ib30BAHNE HEOPraHUIECKUX U OPTaHUYECKUX BEIIECTB U UX PEaKIHil B IPOMBILIUIEHHOCTH U OBITY; — BBIIOIHATh
XMMHYECKUHN 3KCTIIEPUMEHT 10 PACTIO3HABAHUIO U MOJIyYEHUIO HEOPTaHNYECKUX U OPTaHMYECKUX BELIECTB, OTHOCSIINXCS K pa3IMYHBIM KJIaccaM COCIUHEHHH, B
COOTBETCTBMU C IIPABUIAMH U IIpueMaMu 0e30macHoi paboThl ¢ XUMHUUYECKHMH BELIECTBAMH U JIAOOPATOPHBIM 000PYAOBaHUEM; — IIPOBOJUTH PACUETHI HA OCHOBE
XMMUYECKUX (POPMYIT U YpaBHEHUH PEAKLUI: HaX0KICHUE MOJIEKYIISIPHON (POPMYJIBI OPraHMUECKOIO BEIECTBA T10 €T0 INIOTHOCTH U MacCOBBIM JOJISIM JJIEMEHTOB,
BXOJISIIIUX B €T0 COCTAB WJIM 110 MPOAYKTaM CrOpaHHsl; pacyeThl MACCOBOH JTOJM (MacChl) XHMHUYECKOTO COCTMHEHUS B CMECH; PACUEThl Macchl (00beMa, KOJTMUeCTBa
BEIIECTBA) MPOIYKTOB PEAKIINH, €CIIH OJJHO M3 BEUIECTB JIaHO B H30BITKE (MMEET MPUMECH ); pPacdeThl MACCOBOM MM 0OBEMHOM JOJIN BHIX0/1a TIPOYKTA PEAKIH OT
TEOPETUYECKH BO3MOKHOTO; pacdeThl TEIIOBOTO 3 (hekTa peakiuu; pacueTsl 0ObeMHBIX OTHOIICHHH Ta30B MPH XUMUYECKUX PEaKLUsIX; pacueThl Macchl (00beMa,
KOJINYECTBA BELIECTBA) IPOIYKTa PEaKIMH, €CIM OJHO U3 BELIECTB 1aHO B BUJIE pacCTBOpa C ONPEACIICHHON MacCOBOM 10JIeil paCTBOPEHHOTO BEIIECTBA; —
HCIIOJIb30BaTh METOABI HAYYHOTO [TO3HAHUS: aHAJIN3, CHHTE3, MOJACIMPOBAHNE XUMUIECKHUX IIPOLIECCOB U SIBICHUN NP PeIIEHUH YIeOHO-UCCIEeJ0BATENbCKUX 3312
10 U3yYECHHIO CBOMCTB, CIIOCOOOB MOTY4EHHsI U PAaCIIO3HABAHUS OPraHMYECKHUX BELIECTB; — BJIaACTh MPaBUIAMH 0€30I1aCHOTO OOPALICHUS ¢ EAKMMHU, TOPIOUYUMH U
TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBOM XMMHUH; — OCYILECTBIISITh MOUCK XUMHUYECKON MH(OpMALMH 110 HA3BaHUSM, HIEHTU(UKATOPAaM, CTPYKTYPHBIM
(hopMynam BelecTB; — KPUTHUYECKH OLIEHUBATH M HHTEPIPETHPOBATh XMMUYECKYI0 HHPOPMALIUIO, COAEPIKAIIYIOCS B COOOIIEHUSIX CPEACTB MacCOBOM
uHpopmaiun, pecypcax MHTepHETa, HAYYHO-TIOMYJISPHBIX CTATHSIX C TOYKH 3pEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LEIISIX BBISIBICHHS OITMOOYHBIX
CyXIeHui U popMUpOBaHUS COOCTBEHHOW MO3HUIINHN; — HAXOJUTh B3aUMOCBSI3U MEXKIy CTPYKTYpOi U (pyHKIHEH, MPHYMHON U CIIEICTBHEM, TeOpHer 1 (haKTamMu
MU aHaju3e MPOOJIEMHBIX CUTYalUi 1 000CHOBaHUY MPUHUMAEMBIX PEIICHUH Ha OCHOBE XUMHUECKMX 3HAHWH; — TPEICTABIISATh IyTH PEIICHUsS TTO0ATBHBIX
po0JieM, CTOSIIIKX Tepe]l YeTOBEUECTBOM, U MEPCTIEKTUBHBIX HalpaBiIeHUN

Pa3BUTUA XUMUUYCCKUX TeXHOHOFHﬁ, B TOM YHCJIC TCXHOJIOTHi1 COBPEMCHHBIX MaT€pHraJioB C paSHH‘IHOﬁ q)YHKHI/IOHaJIBHOCTB}O, BO300HOBIIIEMEIX NCTOYHHKOB
ChIpbA, nepepa60TKI/I " YTUJIW3alu IPOMBIINUICHHBIX U OBITOBBIX OTXOO0B. BI)IHyCKHI/IK Ha erIy6JIeHHOM YPOBHE IIOJIYYMT BO3MOKXHOCTh HAYUYUThCS . —
q)OpMy.HI/IPOBaTB [CJIb UCCIICAOBAHNS, BBIABUTI'ATh U MPOBEPATH SKCIICPUMCHTAJIBHO 'MIIOTE3bI O XUMHWYECKUX CBOMCTBAX BCIIIECCTB Ha OCHOBE UX COCTaBa U CTPOCHUA,
KX CITOCOOHOCTH BCTYIIATh B XUMHUUYCCKHUC PCAKINU, O XaAPAKTCPE U NPOAYKTAX PATINIHBIX XUMHYCCKUX peaKuHﬁ; — CAMOCTOSATCIBbHO INIAHUPOBATH U ITPOBOAUTDH
XUMUYCCKUC DKCTICPUMCEHTHI C CO6J'IIOI[€HI/IGM IpaBUJI Oe3omacHoM pa6OTBI C BEIICCTBAMU U HaGOpaTOpHHM OGOpy,Z[OBaHI/IeM; — UHTCPIIPETUPOBATHL JAHHBIC O
COCTAaBC U CTPOCHUU BCUICCTB, IMOJYUYCHHBIC C IOMOIIIBIO COBPEMCHHBIX (1)H3I/IKO—XI/IMI/I‘ICCKI/IX MCTO0B; — OMNHUCBHIBATH COCTOAHUEC IJICKTPOHA B aTOMC Ha OCHOBC
COBPCEMCHHBIX KBAHTOBO-MCXAHUYCCKUX HpCI[CTaBJ'ICHI/Iﬁ O CTPOCHHHU aTOMa 1A 0OBSICHEHHUS PE3YJIbTATOB CIICKTPAJIBHOTO aHAJIn3a BEHICCTB; — XapaKTCPU30BATh
POJIb a30TOCOACPKAMIUX TCTEPOIUKINICCKUX COCJII/IHeHI/Iﬁ 1 HYKJICMHOBBIX KUCJIOT KaK Ba)KHEMIIINX OHMOJIOTMUECKH aKTUBHBIX BEHIECTB; — IIPOTHO3HUPOBATH
BO3MOXXHOCTB IMTPOTEKAaHNUA OKUCIUTCIIbHO-BOCCTAHOBUTEIIBHBIX peaKHHﬁ, JIC)KaIIUX B OCHOBE IMPUPOJHBIX U IIPONU3BOACTBCHHBIX IIPOIECCOB.

2. Conepxanue y4e0HOTo nmpeaMera « XuMHD)

Yray6aéunslii yposensb (10 kiaacc) ba3oBblii ypoBensb (10 kiacc)

Teoperuyeckne OCHOBbI XMMHUH




Crpoenue BemecTBa ATOMHO-MOJEKYJIsIpHOE yueHne. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOr0 CTpoeHusl. KauecTBeHHbIN 1
KOJIMYECTBEHHBIHN cOCTaB BeniecTBa. MomsipHas ¥ OTHOCUTENbHAs MOJIEKYApHas
Macchl BellecTBa. MosbHas 10151 1 MaccoBasi A0JS AJIEMEHTA B BEILIECTBE.
Crpoenne aroma. Hyxmuast. M3otonsl. Jledext maccel. TUIBI pafuoakTHBHOTO
pacnana. TepmosiaepHbiid cuHTE3. OTKPHITHE HOBBIX XUMHYECKHUX 3JIEMEHTOB.
Snepusbie peakunu. TUIBl AAEPHBIX peakuuid: AeneHne U cuHTe3. CKOpoCcTh
peakuuu paauoakTUBHOTO pacnaja. [IpuMeHenne paAMoOHYKINAOB B MEANUIINHE.
Mertoa meueHbIX aTOMOB. [IpuMeHeHue paauoaKkTUBHBIX HYKJIUAOB B
reoxpoHoioruu. CoBpeMeHHasi MOJieNb cTpoeHus atoma. KopmyckynspHo-
BOJIHOBBIE CBOMCTBA IeKTpoHa. [IpencraBieHrne 0 KBaHTOBOM MEXAHUKE.
Cootnomenue nie bpoina. [puamun veonpenenennoctu ['eizendepra. [lonstue
0 BOTHOBOWM (pyHKITMU. KBaHTOBBIE UHicTa. ATOMHas opouTtans. Pactipenenenue
3JIEKTPOHOB IO YHEPTETHUECKUM YPOBHSIM B COOTBETCTBUU C TIPUHITUIIOM
HaUMEHbIIIEH SHEPTyuy, MpaBmiioM XyHaa U npuHiunom [laymm. OcobeHHoCTH
CTPOEHWSI SHEPTETHUECKUX YPOBHEH aTOMOB d-3IIEMEHTOB. DJIEKTPOHHAS
KoHpurypanus aroMa. Knaccnpukanus XuMUIEeCKUX JIEMEHTOB (s-, p-, d-, f-
3JIEMEHTHI). DJIEKTPOHHBIC KOH(GUTYPAIIUU TTOJOKHUTEIBHBIX U OTPUIIATEIBHBIX
noHoB. OCHOBHOE W BO30YK/IEHHBIE COCTOSIHUSI aTOMOB. BaneHTHBIE 3JIeKTPOHEI.
[lepuoanueckuii 3akoH. PopMyIHUPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX
MIPEJICTaBIEHUI O CTPOCHUH aToMa. MUPOBO33peHUECKOe U HAyYHOE 3HAaUCHHE
Ilepuoanueckoro 3akona /. 1. Menneneesa. Paauyc atomMa. 3akOHOMEPHOCTH B
WU3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COEAMHEHUM, BHICIINX
OKCHJIOB ¥ THAPOKCHJIOB B MEPHOAX U TpyIIax. JIeKTPOOTPULIATENBHOCTD.
XuMuueckasi CBsA3b. DIEKTPOHHAS IPUPOAA XUMUUYECKOU CcBs3U. Bubl
XUMHYECKO cBsi3u. KoBajieHTHas CBSI3b U €€ XapaKTePUCTUKU (JHEPTHUS CBSI3H,
JUTMHA CBS3U, BAJIEHTHBIN yTOJl, KPaTHOCTH CBSI3H, MOJIAPHOCTH,
MOJISIpH3yeMOCTh). KoBalleHTHasT HeToJIsIpHas 1 TIOJIApHast CBsi3b. OOMEHHBIN 1
JIOHOPHO-aKIIETITOPHBI MEXaHU3MBI 00pa30BaHUS KOBAJICHTHOH IOJISIPHOM
cBsi3u. ['eomeTpust MoJeKyJbl. JJUMOIbHBI MOMEHT CBSI3H, IUMOJIbHBIA MOMEHT
MoJIeKyIbl. loHHas cBs3b. OTIMane MEXTy HOHHON M KOBAJICHTHON CBS3BIO.
Meramnuueckas cBsi3b. BogopoaHas cBsI3b U €€ BIUSHUE Ha CBOMCTBA BEILIECTBA.
MexMonekynsipabie B3aumoieictusl. [loHsTHE O CYyTPaMOIEKyIIPHON XUMUU.
ArperarHble cOCTOSIHUS BewlecTBa. ['a3bl. ['a30BbIe 3aKOHBI. Y paBHEHUE
Knaitnepona—MeHnzeneeBa. 3akoH ABOTaapo. 3aKOH 00 BEMHBIX OTHOIICHHH.
OTtHocuTeNnbHas INIOTHOCTH ra3oB. Cpeansis MossspHas Macca cMecu. CTpoeHue
TBEPABIX TEI: KPUCTAJUTMYECKUE U aMop(HBIE BemecTBa. THITbI
KPUCTaJUIMYECKHUX PEIIETOK: aTOMHAs!, MOJEKYJISIpHAsl, MOHHASI, METAJUIMYECKAsl.
[Tonstre 00 ameMeHTapHOM siuelike. Pacder uncia MOHOB, cofepKamuxcs B




areMeHTapHou siueiike. Monnble paguycsl. OnpeneiaeHue MeTaInIeCcKoro
paanyca. 3aBHCUMOCTD (DU3MYECKUX CBOMCTB BEIIECTBA OT THUIIA
KpUCTaJUTHYeCcKo pemeTku. [Ipuanuel MHOT00Opasus Beriects. COBpeMEHHbBIC
MIPEJICTABJICHUS O CTPOCHHUH TBEPJIBIX, JKUAKUX U Ta3000pa3HBIX BEUICCTB.
JemoncTpanuu. 1. O6pasis! BemecTs MOJIEKYIAPHOTO U HEMOJIEKYIISIPHOTO
ctpoenus. 2. Bosronka nona. 3. Mogenu MoieKyt.

4. Kpucramindeckue penieTku

OcHOBHBIE 3aKOHOMEPHOCTH TNPOTEKAHUS XUMHUYECKUX PeaKknuii
Knaccrndukanust XuMU4ecKuX peakLuil o pa3IuuHbIM IPU3HAKAM CPAaBHEHHUS.
I'omorenHsIe u rereporeHsslie peakuuu. Kinaccudukanus no 3HaKy TEIIOBOIO
a¢pdekra. OOpaTumMble 1 HeoOpaTUMBbIe peakiuu. Katanmutudeckue u
HEKaTaJIUTUUECKUE peakuuu. Peakiuy ¢ u3MeHeHneM 1 06e3 N3MEHEHUS CTeIeHN
OKHCJICHUS 3JIEMEHTOB B COEANHEHUAX. DHEPreTHKA XUMUYECKIX PEAKIIHMI.
TemnoBoii 3PPEeKT XUMUIECKOH peakni. JHAOTEPMHICCKHE U
3K30TE€PMHUYECKHE peakiuu. TepMoXuMrudecKke ypaBHeHus. Temnora
oOpa3oBaHMs BellecTBa. 3aK0OH |'ecca v CIeCTBUS U3 HET0. DHEPTHs CBSI3U.
[TonsiTre 0 BHYTpeHHEH dHEPruy U 3HTaNbNNH. [loHsTHE 00 SHTpONUK. BTOpoi
3aKkoH TepMoauHaMuku. @opmyna boipumana. SHeprus ['nd0ca u kputepun
CaMOIPOM3BOIBHOCTH XUMUYECKOH peakunu. OOpaTuMble peakiyH.
Xumnueckoe paBHoBecue. Koncranra paBHosecus. [Ipunnun Jle IlaTense.
PaBHOBeCHBIC COCTOSIHUS: YCTOHUMBOE, HEYCTOMUUBOE, OE3pa3InIHOE.
CMeleHre XMMUYECKOTO PaBHOBECHS MOJ1 ACHCTBUEM Pa3IMYHbIX (PaKTOPOB:
KOHIIEHTpAIM PEarcHTOB WIN MPOAYKTOB PEaKIH, JaBJICHUS, TEMIIEPATYPBI.
Ponb cMerienns paBHOBECHS B TEXHOJIOTHUECKUX Mporieccax. CKopocTh
XUMHYECKHUX PEaKIIUi, ee 3aBUCUMOCTh OT Pa3IHYHBIX (PaKTOPOB: TPUPOIBI
pearupyronmx BEIEeCTB, KOHIEHTPAllUU pearnpyoIUX BEIIECTB, TEMIIEPATYPhI,
HaJIMYHs KaTaau3aTopa, IJIoNIa Il TOBEPXHOCTH PEarupyroIIuX BEeIECTB.
Peaknyn roMmoreHHbIe M TeTepOreHHbBIE. DiIeMEHTapHbIE peakni. MexaHu3m
peaxkuy. AKTHUBUPOBAHHBIA KOMIUIEKC (TIEPEXOAHOE COCTOSIHUE). 3aKOH
JerctByronmx mMacc. KoHcTanTa ckopocTu peakuuu, ee pasMepHocTb. CKOpOCTb
peakiuy paguoakTUBHOTO pacnaja. [lepuon nonypacnazga. [Ipasuno Baut-
Togda. [TonsTre 00 3HEPrUM aKTUBALUK U 00 SHEPTeTHUECKOM Tpoduiie
peakuuu. YpaBHeHue Appenuyca. KaranuzaTops! u kaTanu3. JHEprus
aKTHBAIIMHU KaTaJIU3MPYEMON U HEKaTaTU3UPYEMON peakni. AKTUBHOCTh U
CEJIEKTUBHOCTh KaTajau3aTopa. |'OMOTeHHBII U reTepOreHHbINH KaTauus.
I'omorenHsIii kKaTanu3 B ra3oBoi ¢asze. Katanutuyeckoe OKUCIEHHE YTapHOTO
rasa B KOHBEpTEpax BBHIXJIOMHBIX T'a30B B aBTOMOOWIsAX. Pornb kaTannzaTtopoB B
IPUPOJIE U IPOMBIIIJICHHOM NPOU3BoACTBE. DepMEHTHI KaK OMOJIOrMUeCKHe
KaTaJIu3aTopsbl.




JdeMoncTpammu. 1. DK30TepMHUUYECKUE U SHAOTEPMUIECKHE XUMUYECKUE
peaxuuu. 2. TensoBele sIBIEHUS IPU PACTBOPEHUH CEPHON KUCIOTHI
aMMHUa4YHOM ceMUTphl. 3. 3aBUCUMOCTh CKOPOCTHU PEAaKLMHU OT MPUPOIBI BEIIECTB
Ha IpUMeEpPe B3aUMOACHCTBUS pAaCTBOPOB Pa3IMUHBIX KHCIOT OJUHAKOBOM
KOHLIEHTPALMX C OAMHAKOBBIMU KyCOUKaMH (IpaHyJaMH) [IMHKA ¥ OJMHAKOBBIX
KYCOYKOB Pa3HBIX METAJUIOB (MarHus, IWHKA, JKeIe3a)

C pacTBOpPOM COJITHOM KHUCIOTHL. 4. B3anMonelcTBIE pacTBO- pOB cEpHOU
KHCJIOTHI C PACTBOPaMH THOCYIb(aTa HATPHUS Pa3TUYHON KOHIEHTPALUH U

E

TEMIIEPaTypsl. 5. 3aBUCUMOCTD T10- JIOKEHUS paBHOBecHs B cucteme 2NO2 *, s

N204 ot TeMniepa- Typhbl.
JlaGopaTopHble onbIThl. 1. Katanuruueckoe pas3inoxKeHUe Nepokcuia
BOJIOPOJA.

PacTBOpBI

CriocoObl BEIpasKeHHS KOTMYECTBEHHOT'O COCTaBa PacTBOpa: MaccoBas A0JIs
PacTBOPEHHOTO BellecTBa (MPOLEHT- Hast KOHIIEHTPAIIHS), MOJISIpHAs
KoHIeHTpalus. TutpoBanue. PacTBoperne Kak (PU3UKO-XUMHUYECKHUI TPOIIECC.
Kpucrannoruapatel. Jucnepcusie cuctemsl. Komonanbe pacTBOPHL.
Uctunnble pactBopsl. JuciepcHas ¢asza u nucrnepcuonHas cpena. CycreH3uu u
smyibcud. 3ommu U renu. Onanectenys. Dddexr Tunnans. Koarymsmus.
Cemumentanus. CuHepesnc. Peakiun B pacTBOpax 3JI€KTPOIHUTOB.
KauecTBeHHbIE peakiinu Ha HOHBI B pacTBope. KucnoTHO-0CHOBHBIE
B3aUMOJICHCTBUS B pacTBOpax. AMQoTepHOCTh. IOHHOE MPON3BEACHUE BOJIBI.
Bopoponnstit mokazarens (pH) pactBopa. CunbHbIE U C1a0ble 3IEKTPOIUTHI.
Pacuet pH pacTBOpOB CHIIBHBIX KACHOT U menodeld. KoHcTaHThI aucconnanuu
c1a0bIX 3eKTPOIUTOB. CBA3h KOHCTAHTHI M CTENICHHU TUCCOITHAITNH. 3aKOH
pasBenenust OctBaibaa. Peakiuu nonHoro oomeHa. IloHble U coKpalieHHbIe
WOHHBIE ypaBHeHUs. ['uaponus coneil. [ maponus no kaTMoHy, 10 aHUOHY, IO
KaTHOHY | 10 aHWOHY. Peakiust cpeibl pacTBOPOB COJIEH: KUCIOTHAS, IIeTOYHAas
u HelTpanbHas. [TonHbI HeoOpaTuMslid ruaposu3. [lonyuenue peakiueit
TU/IPOJIN3a OCHOBHBIX coJiel. [IoHsATHE O TPOTOINTHYECKON TEOpUHN
Bbpencrena—Jloypu. IloHsiTHE O TEOpHUH KUCIOT U OCHOBaHMi JIprouca.
3HaueHne ruAPoIN3a B ONOIOTHYeCKX OOMEHHBIX Mporeccax. [I[pumenenne
TUAPOJIN3a B IPOMBIIIIIEHHOCTH. PaBHOBECHE MEX 1y HACBHIILIEHHBIM PaCTBOPOM
u ocagkoM. [IponsBeneHne pacTBOPUMOCTH.

JemoncTpamuu. 1. OnpeneneHne KHCIOTHOCTH CPEBI IPY TOMOIIN
uHIUKaTopoB. 2. Dddext Tunaans. 3. O6pazoBaHNe KOMIUIEKCHBIX COCTMHEHUH
nepexoaHbIX MeTamuioB. JlaboparopHsle onbIThl. 1. Peakuuu nonHoro ooOmena. 2.




CBoiicTBa KOJUIOUAHBIX pacTBOPOB. 3. ['unponus conei. 4. [lonydyenue u
CBOMCTBA KOMIUICKCHBIX COCIUHEHHUI.

OKHeINTEIbHO-BOCCTAHOBUTE/IbHbIE NPOLECChI
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE pEAaKIUU. TUIIBI OKUCIUTENBHO-
BOCCTaHOBHUTEJBHBIX peakiuid. OKHUCIeHne U BoccTaHoBIeHUE. OKUCIUTENN U
BOCCTaHOBUTEIH. METO]] 3JIEKTPOHHOI'O U 3JIEKTPOHHO-MOHHOTO OaslaHca.
IToBeneHue BemiecTB B cpefax ¢ pa3HbIM 3HaueHueM pH. [lepmanranar kanus
KaK OKHUCIUTENb. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKLIUU B IIPUPOE,
NPOU3BOACTBEHHBIX IPOLECCAX U )KU3HEAEATEILHOCTH OPTaHU3MOB.
l'anmpBaHMYeckwit SeMeHT (Ha mpuMepe dreMenTa Jarmamns). Xumudeckne
HNCTOYHUKH TOKA: rAJIbBAHNUYCCKHUEC 3JICMCHTBI, aAKKYMYJISATOPbI U TOIIJIMBHBIC
aneMeHThl. DopMa 3arnMcu XUMHUYECKOTr0 HCTOYHUKA TOKa. CTaHAapTHBIN
BOJOPOAHBIN 3eKTpoA. CTaHIAPTHBINA ANEKTPOAHBIA NOTEHIMAT CUCTEMBIL.
[NonsiTHe 00 PMEKTPOABIKYIICH CHIIE PEAKIIHU. DIEKTPOXUMUYECKUAN PsijI
HanpsKeHUH (AKTUBHOCTH) METAIJIOB (PsIl CTAHAAPTHBIX 3JIEKTPOIHBIX
noreHuuanoB). HampapieHne oKucInTeIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
DJEeKTpOIH3 PaciuIaBOB U BOJHBIX PACTBOPOB JICKTPOIUTOB (KUCIIOT, MIETOYCH
u couiell). 3akoHbI nekTponu3a. [IpakTrdeckoe MpUMEHEHUE IEKTPOIN3a IS
MOJTY4EHUS LIeTOYHbIX, IETOYHO3EMENIbHBIX METAIOB U amoMuHus. Kopposus
METAJUIOB: COCOOBI 3aIIUTH METAJIOB OT KOPPO3HUHU

Jdemonctpannn. BzanMoseiicTBue nepMaHraHara Kaius ¢ CyIb(QUTOM HATPUS B
Pa3HbBIX Cpeaax.

OCHOBBI OPraHM4YeCcKOil XUMHUH

OcHOBHBIE MOHATHA OPrannyeckoii xumuu (16 yacos)

TlosiBnenue 1 pa3BUTHE OPraHMUYECKON XUMUU KaK

Hayku. [Ipenmer u 3aauu oprannyecKkor XuMun. MecTo U 3HaueHue
OpraHMYEeCKON XMMHUU B CUCTEME ECTECTBEHHBIX HayK. B3anMocCBs3b
HEOPTaHWIECKUX M OpraHUIeCKUX BemecTB. OCOOCHHOCTH OpraHNIeCKUX
BeniecTB. [[puunHbl MHOrOooOpa3us opraHuYecKux BemiecTB. OpraHudeckue
BEILECTBA B MPUPOAE. YIIIEPOAHBIN CKEJIET OPraHUYECKONH MOJIEKYJIbI, €rO TUIIBL:
IAKIIMYECKUE, aruKindeckue. KapOouKkIndecKkrne U TeTepOIMKINIeCKIe
ckeneTsl. KpaTHOCTh XUMUYECKOH CBSI3M (BHIBI CBA3€H B MOJIEKYJIaX
OpPraHMYECKUX BEIIECTB: OJIMHAPHEIC, BOWHEIE, TPOiHbIE). VI3MeHeHue sHepruu
CBSI3€H MEXTy aTOMaMH YTIIepo/ia IPH YBEIUICHUH KPATHOCTH CBSI3H.
Hacrpimmennsie

Y HEHACBIILIEHHBIE COSUHEHUS. DIEKTPOHHOE CTPOCHUE U XUMUYECKUE CBA3U
aTtoma yriepoja. [ ubpunuzaius aTOMHBIX OpOUTaICH, €€ TUITBI JIIs
OpraHMYECKUX COCIUHEHMIA: Sp3, sp2, sp. OOpa3oBaHHUe G- U P-CBs3CH

Beenenue.(7 4)

IIpeamet oprannueckoit xumun. OCOOCHHOCTH CTPOSHUS U CBOMCTB
OpPTraHMYECKUX COeIMHEHNH. 3HaUeHUE U POJIb OPraHWIEeCKOM XUMUH B
CHCTEMEe ECTeCTBCHHBIX HayK B JKU3HU obOmiectBa. Kpatkuii ouepk
HCTOPUH PA3BUTHS OPTaHUUECKON XUMUH.

OcHoBHBIE NON0KEHN TeopuH cTpoeHus A.M. bytieposa.
[penanoceinku coznanus Teopuu. [IpeacraBnenue o TeOpUM TUIIOB U
panukanoB. Paboter A. Kekyne. XuMu4eckoe CTPOCHHE U CBOHCTBA
OpraHUYEecKHUX BemecTB. M3omepus Ha mpuMepe OyTaHa 1 n300yTaHa.
DnexkTpoHHOE 00J1aK0 ¥ OpOUTaNb, UX GOPMBIL: S U p. DJIEKTPOHHBIE U
AJIEKTPOHHO-Tpaduueckue GopMyIibl aTOMa YriiepoJia B HOPMaJIbHOM U
BO30YXJIEHHOM COCTOSIHUSX. KoBaJyleHTHAs XUMHUUYECKast CBS3b, €€
MOJISIPHOCTH M KpaTHOCTh. Bonopoanas cBsa3e. CpaBHEHHE 0OMEHHOTO U
JOHOPHO-aKLENTOPHOTO MEXaHU3MOB 00pa30BaHUs KOBAJIGHTHOH CBS3U.
BanenTtHsle cocTosiHUA aToMa yriepona. Buns! rubpunuzanuu: sp3-
ruOpuau3anys (Ha mpuMepe MOJIEKYINbl MeTaHa), Sp2-rTubpunu3anus (Ha




B MOJIEKYJIaX OpraHMYeCKUX coenrHeHnH. [IpocTpancTBEHHOE cTpoeHue
OpPraHUYECKUX COCAUHEHUN. XMMUUECKOE CTPOCHUE KAK MOPSAIOK COCIUHEHUS
aTOMOB

B MOJIEKYJIE COTJIACHO X BaJIEHTHOCTH. OCHOBHBIE MTOJIOKEHUSA TEOPUU
XUMUYECKOTO CTPOEHUS OpraHudeckux coeauHeHuii A. M. bytieposa.
3aBUCHMOCTH CBOMCTB BEII[ECTB OT XUMHYECKOTO CTPOSHHUS MOJIEKYJI.
CrpykrypHas ¢popmyna. Usomepust u nzomepbl. CTpyKTypHas U
MIPOCTpaHCTBEHHAs n3oMepus. Mzomepus yraepoaHoro ckenera. M3omepus
nosoxkeHust. MexkiiaccoBasi u3oMepusi. Busibl npocTpaHCTBEHHON N30MEPHH.
OnTHueckas nuzomepusi. AcuMMeTpudecKkuii atoMm yriaepona. Onrudyeckue
AHTHUIOABI. XUPAIbHOCTh. XUpaIbHbIE U aXUpaTbHBIE MOJIEKYJIBI.
I'eomeTrpuueckas m3omepus (Iuc-, Tpanc-u3oMepus). OU3uKo-XUMHUYECKUe
METO/bI UCCIEIOBAHUS CTPOCHUS
W peaKOHHON CIOCOOHOCTH OPTaHMYECKUX COeIMHEHUI.

Crrextpockomust SIMP, Macc-criekTpoMeTpus, HHPpaKpacHas CIIEKTPOCKOITHS.
DJIIEKTPOHHOE CTPOCHUE OPraHUYECKUX BElleCTB. B3auMHoe BIUsSHHE aTOMOB U
TpyMIl aTOMOB. DIeKTpoHHbIE 3)dekThl. IHIYKTUBHBIN U ME30MEpPHBIT
a¢dekrrl. [Ipencrarnenue o pesonance. Kiaccudukaims opraHuuecKux
BelecTB. OCHOBHBIE KJIACCHl OPraHMYECKUX COeNMHEHUN. [TpuHImmIbI
KJIacCU(UKAIIMK OPTaHUYECKUX coequHeHui. [loHsTHEe 0 PYHKIIMOHAILHON
rpymre. Knaccupukanus opraHuuecKiuX coeIMHEHNH 10 (QyHKIIMOHATHHBIM
rpynmnaM. I'omonorus. I'omosnoru. 'omonoruueckast pa3HocTh. ['omonoruyeckue
psnel. HomenknaTypa opraHuueckux BelecTB. MexyHapoaHas
(cuctemaTnueckas) HOMEHKJIaTypa OpraHUYeCKUX BEIIECTB U MPUHITHUITHI
00pa3oBaHHs HA3BaHW OPTaHUYECKUX COSAMHEHNH. PanimonansHas
HOMeHKIaTypa. Kimaccudukaryst 1 0cOOEHHOCTH OPTraHNYECKUX PEeaKIIHIA.
Crioco0Obl 3amuceid peakiuii B opraHndeckoil xumuu. Cxema U ypaBHEHHE.
YcnoBus npoBeneHus peakiuii. Kitaccudukanus peakiyii OpraHuuecKux
BEIIECTB [0 CTPYKTYPHOMY NPU3HAKY: 3aMEIICHUE, TPHUCOEANHEHNE,
ormieruieHue. Peaknnonnsie neHTpsl. [lepBoHadanbHbIe TOHATHS O THIAX U
MEXaHU3MaX OPraHUYeCKUX peakiuil. 'OMOIUTUYECKUI U TETEPOTUTUUECKUIA
Pa3pbIB KOBAJICHTHOW XUMHUYECKOH CBs3u. CBOOOJHOPAIMKAIHHBIN ¥ NOHHBIH
MeXaHU3MbI peakiuy. [loaTue o cBoOOIHOM paauKaie, Hykieodue,
anekTpoduiie, KapookaTroHe U kapdannone. O003HAYCHNE HOHHBIX PEAKIIUN B
opraanyeckoil XuMun. OKNUCINTENbHO-BOCCTAHOBUTEIBHBIE PEAKINH B
OopraHuueckoi Xumun. MneHTnduKkanus opraHnuecKix coeIMHEHU.
I'eHeTnyeckas CBSA3b MEXY KIaCCAMHU OPTraHUYECKUX COCTUHEHU.
JemoHcTpaiuu. Mojien opraHu4ecKux MOJIEKYII.

MpUMepe MOJICKYJIbI 3TUJICHA), SP-THOpUAN3aLus (Ha MIpUMeEpe MOJICKYJIbI
arneTriieHa). | 'eoMeTpusi MOJIEKYJ PAaCCMOTPEHHBIX BEIECTB H
XapaKTepUCTHKA BUJIOB KOBAJEHTHOM CBSI3U B HUX.

Knaccudukanus opraHnuecKX COeIMHEHNH 10 CTPOCHUIO YTIIEPOTHOTO
CKeJleTa: aluKIndecKue (aIKaHbl, aTKEHbI, AIKIUHBI, aJIKaAHEHBI),
KapOOIMKINYeCKHe, (IINKIOATKAHBI H aPSHBI) ¥ TeTEPOITUKINICCKUC
coeaunenus. Kimaccudukamus opraHn4eckux COeIMHEHUH 1O
(YHKIMOHANBHBIM TPYIIIaM: CIIUPTHI, (PEHOIBI, TPOCTHIE 3(DUPEI,
aJbJIET U Il KETOHBI, KAPOOHOBBIE KHUCIOTHI, CIIOKHBIE A(UPEI. YTIEBOIBI.
A3zoToconepKaiiue COeIMHCHNS: HUITPOCOSTUHEHUS, aMUHBI,
AMHHOKMHCJIOTHI.

Howmenxmarypa tpuBnansnas u MIOITAK. I[Ipuanume: o6pazoBaHus
Ha3BaHUH opranndeckux coeaunenuii mo MIOTTAK.

Buapl uzoMepur B OpraHu4ecKor XuMUU: CTPYKTYpHas U
MIPOCTPaHCTBEeHHAas. Pa3HOBUIAHOCTH CTPYKTYPHOW H30MEPHH: H30MEPHS
«YTIEPOJHOTO CKEJETa, N30MEPHS TOJI0XKEeHHS (KPaTHOH CBSI3U H
(YHKIMOHANBHOW TPYIIIBI), MEKKIIaccoBast n3oMepusi. PasHOBUIHOCTH
MIPOCTpaHCTBEHHOU u3oMepuu. I'eomeTpuueckas (Iuc-, TpaHC-) U30MEPHs
Ha TIpUMeEpe AIKEHOB U IUKII0ANKaHOB. OnTH4eckast n3oMepus Ha
MIpUMEPE AMUHOKUCIIOT. XMMUYECKUE PEAKIIUU B OPIrAaHUYECKON XUMUHU.

Turbel XUMUYECKUX peaklUid B oprannyeckoi xumud. [lonstue o
peaKIUsIX 3aMEILEeHHs: TaTOreHUPOBAHNE AJTKAHOB U apEHOB, IIETOYHOM
TUAPOJIHN3 TaJoreHaIKaHoB. [loHSITHE 0 peaKIusIX MPUCOCTUHCHUS:
ruApaTtauys, THAPUPOBAHKE, THAPOraJOreHUPOBAHKE, TAJIOTCHUPOBAHUE.
Peakuuu nonmuMepusauuu u noaukonaeHcanuu. [lonsarue o peakuusax
OTIICTICHUS (SMUMUHUPOBAHNS): NETHAPUPOBAHIE AJTKAHOB,
JETHApaTaIis CIUPTOB, IETHAPOXJIOPHPOBAHNE Ha TIpPUMEPE
rajoreHankaHoB. [IoHATHE O KPEKUHT€ aJIKaHOB U ACTIOIUMEPU3ALUS
MTOJTMMEPOB. Peakmust n3oMepr3arium.

Tl'omoauTHYECKUI ¥ reTEPONUTUECKUM pa3phlB KOBAJIEHTHON XMMHYECKOU
CBsI3H; 00pa30BaHKe KOBAJICHTHOW CBS3H 0 JOHOPHO-aKIIEITOPHOMY
Mexaam3my. [lonsTre o Hykineoduie u snekrpoduie.

YraeBonopoasl (37 yacoB)

Yri1eBoa0poabl U MX NPUPOAHBIE HCTOYHMKHM (21 yac)




AJKaHbl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI METaHA.
sp3-I'ubpuamsarnust opOuTaneii aToMoB yriaepona. [ 'oMmonorudeckuii psj u
oOmras popmyna ankaHoB. CuctemMarniyeckas HOMCHKIIATYpa aJIKaHOB H
panukanoB. i3omepust yriepoaHOro ckeneTa ankanos. [loHsTue o
KoH(popMarsax. Ou3mueckre CBONCTBA alTKaHOB. 3aKOHOMEPHOCTHA U3MEHEHUS
(hM3UIECKUX CBOWCTB. XMUMHUYECKHUE CBOMCTBA AIKAHOB: TaJIOTCHUPOBAHME,
HUTPOBaHKE, ACTHAPUPOBAHNE, TEPMUUECKOE pasiokeHue (MUPOoJH3), TOpeHHE
KaK OJTUH U3 OCHOBHBIX MCTOY- HUKOB T€IUIa B MPOMBILIIICHHOCTH U OBITY,
KaTaJIUTHIECKOE OKUCIIEHUE, KPEKUHT KaK CIIOCOOBI TIOTYUYSHHS BaXKHEHIITNX
COCZIMHEHHI B OPraHMYECKOM CHHTE3€, H30MEpU3aIHsl KaK CIIOCO0 MOTyYeHuUs
BBICOKOCOPTHOTO OcH3MHA. MeXaHU3M peaklii cBOOOTHOPAIUKATEHOTO
3aMeIreHus (Ha mpuMepe XJI0pupoBaHus MeTaHa). CHHTETHYECKUE CITOCOOBI
MONTyYeHUsI alTKaHOB. MeTO bl IOMyYeHHS aJTKaHOB M3 AKHIITAIOTEHUI0B
(peakuus Bropiia), 1ekapOOKCHIUPOBAHUEM COJICH KapOOHOBBIX KUCIIOT U
AIIEKTPOIU30M PACTBOPOB COJIEH KapOOHOBBIX KUCIOT. HaxoxieHre ainKkaHoB B
MIPHUPO/IE ¥ IPUMEHEHHUE alTKaHOB.

Huknoankausl. CTpoeHHE MOJISKYI ITUKI0aIKaHOB. O0mmas Gpopmyna
UKIIoaTKaHoB. HoMeHknaTypa nukioankanoB. M3oMepus IMKI0aIKaHOB:
YTIEPOIHOTO CKelleTa, MEXKIIacCcoBasl, MPOCTPaHCTBEHHAS (I[HC-TPaHC-
nzomepusi). Hanpsokenusie

Y HeHANpPsHKCHHbIC UKL Creluduka CBOUCTB IIUKIOAIKAHOB C MaJIbIM
pa3MepoM IuKiIa. XUMHYECKHE CBOMCTBA IUKIIONPOTIaHa: TOPEHUE, PEaKIIUU
npucoeInHeHNs (THAPUPOBAHNE, IPUCOCTUHEHHE TaJIOTEHOB,
raJloreHOBOJIOPOIOB, BOJIbI) M ITUKJIOTEKCaHa: TOPEHHE, PEaKH PaJrKaIbHOTO
3aMeleHus (XJI0pupoBaHue, HUTpoBaHue). [lonydeHne UKI0aNKaHoB U3
AIIKaHOB

W IMTaJIOTeHAIKAHOB. AJTKEHBI. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIBI 3THIIeHa. sp2-I mOpuan3anus opouTaneli aToMoB yriepoja. 6- 1 p-
Cas3u. ['omonornueckuii psaa u odmas popmyina ankeHoB. Homenkinarypa
aNKeHOB. V30MepHs alIkeHOB: YIIIEPOJIHOTO CKEJIETa, TIOI0KEHUS KpaTHOM
CBSI3M, IPOCTPAHCTBEHHAS (TEOMETpHUYECKas H30MepHs, TN
LUC-TpaHC-U30MEPHs1), MEXKIIaccoBast. PU3nyeckre CBONCTBA aJIKEHOB.
XUMHUYECKHE CBOWCTBA ANKEHOB. Peakuu 3neKTpoQpuiIbHOro MPUCOSIMHEHHS
KakK CHOCO6 TMMOJIy4YCHUA q)YHKHI/IOHaJ'[BHBIX ITPOU3BOJHBIX YIJICBOJOPOJOB:
TUIPUPOBAHUE, TAJIOTEHUPOBAHUE, THPOTaJIOT€HUPOBAHUE, TUAPATALIUS
AIKEHOB. MexaHn3M 3JeKTpo(QUIBHOTO NPUCOEANHEHUS K anikeHaM. [paBuiio
MapKOBHHKOBA U €T0 OOBSCHEHHE C TOUKH 3PEHUS DIIEKTPOHHOU TEOPHUH.
PajukanbHOE npricoeIMHEHEe OPOMOBOIOPO/IA K alTKEHAM B IIPHUCYTCTBUH
nepekuceil. BzanmopaeicTBre akeHOB ¢ OPOMOM M XJIOPOM B T'a30BoO# (asze mpu

[onste 06 yrneBogopoaax. [IpupoaHsie HCTOUHUKH YTIIEBOIOPOIOB.
Hed1r u ee mpompInuieHHas mepepadoTka. @paKIMmoHHAS ITepEeroHKa,
TEPMHUYCCKUHN M KaTATUTUICCKUI KpeKuHT. [Ipupo/HbIii a3, ero cocTaB u
MpaKkTU4ecKoe ucronb3oBanue. Kamenuslii yrons. KokcoBanue
KaMEHHOTO YTJISI.

Anxansl. ['omonorunuecknit pan u oomas ¢popmyna ankaHoB. CTpoeHue
MOJICKYJIBI METaHa M IPYTUX aJlkaHOB. M30Mepus u HOMEHKIaTypa
ankaHoB. @u3nYecKkrue 1 XUMUYECKUE CBOMCTBA aJIKaHOB: PEaKkIuu
3aMeleHus,

TOpPEHHUE alKaHOB B PA3JIMYHBIX YCIOBUSAX, TEPMHUECKOE PaA3I0KEHHE
aJKaHOB, M30Mepu3anus alkaHoB. [ [puMeHeHne ankaHoB. MexaHu3Mm
PeaKIuu paAuKaIbHOTO 3aMEIICHHS, €T0 CTAIHH.

[IpakTHueckoe UCNOIb30BAHNE 3HAHUM O MEXaHU3ME
(cBOOOIHOpAAMKAILHOM) PEaKIIMU B MIPAaBUJIaX TEXHUKU 0€30IaCHOCTH B
OBITY U Ha MTpon3BoACTBE. [ [poMBIIIIEeHHBIE CTIOCOOBI TTOMTyYeHUS:
KPEKHHT aJIKaHOB, (DpaKIIMOHHAS TIepEerOHKa HEPTH.

Anxkensl. 'omMosoruueckuii psa u oomas popmysna ajakeHoB. CTpoeHue
MOJIEKYJIbI THUIICHA U IPYTUX ANKeHOB. M30Mepus allkeHOB: CTPYKTypHas
Y pocTpaHCTBeHHas. HoMeHknaTypa u pu3ndecKkie CBOMCTBa aIKEHOB.
[Nony4eHue STUICHOBBIX YIIIEBOJIOPOIOB U3 AKAHOB, TAJIOTEHATIKAHOB,
cnupToB. Peakimu nmpucoenuHeHus (THApUpPOBaHUE,
THIPOTAIOTEHUPOBaHUE, TAIOTEHUPOBaHUE, THpaTaIs). Peakiuu
OKHCIICHUS 1 TOJIMMEPHU3AIIAY alIKeHOB. [ [puMeHeHne allkeHOB Ha OCHOBE
HUX CBOWCTB

Pemenne pacueTHBIX 3a71a4 Ha YCTAHOBJICHNE XUMUYECKOH (hOPMYIIBI
BEIIECTBA [0 MACCOBBIM JIOJISIM DJIEMEHTOB.

Anxunbl. ['omonoruueckuit psj ankuHos. O0mas dpopmyna. Ctpoenue
MOJIEKYJIbI alIETUJIEHA U JAPYTUX aJIKWHOB. I30Mepusi aqKUHOB.
Homenkatypa aneTuieHoBBIX YIriieBoA0poaoB. [lonydyeHne alkuHOB:
METaHOBBII B KapOHUIHBIN cioco0bl. PU3NYECKHe CBOMCTBA AIKIHOB.
PeaKHI/II/I NPUCOCANHCHHA: TAJIOTCHUPOBAHUE, THAPUPOBAHUC,
THIpOTAJIOTEHUPOBaHUe, THaparTanus (peakius Kyyeposa). Jumepusarius
U TpuMepusanus ankuHoB. OkucieHue. [IpuMeHeHue alKUHOB.

Juensl. CTpoeHue MOJIEKYJI, U30MEpHs 1 HOMEHKJIaTypa ajlKaJneHOB.
@u3nyecKHe CBOMCTBA, B3aWMHOE PACIIOIOXKEHUE TU-CBS3EH B
MOJIEKYJIaX alKaJJUeHOB: KyMYJIHPOBAHHOE, CONPSKEHHOE,
n3onupoBaHHoe. OCOOEHHOCTH CTPOCHUS COIPSKEHHBIX aKaIHNeHOB, X
MOJTyYeHHe.




BBICOKOH TeMIlepatype Win Ha cBeTy. OKHCIIeHNEe aIKEHOB: TOPEHUE, OKUCIICHHE
KHCTIOpoaoM B mipucyTcTBrn xiopuaoB namtanus (1) m mequ (11) (Bakep-
MPOIIECC), OKUCIEHUE KUCIOPOIOM B IPUCYTCTBUU cepedpa, OKUCIICHHE
ropsYUM MOJKHUCIEHHBIM pacTBOPOM IIEpMaHTaHaTa Kajlus, OKHCICHHE
nepMaHraHaTtoM Kanus (peakuus Baruepa), o3onnpoBanue. KauectBeHHbIe
peaxnuu Ha ABOIHYIO cBsA3b. IIpoMbInuIeHHBIE U 1AOOPATOPHBIE CIIOCOOBI
noJTyyeHus ankeHoB. [loyuenue ankeHoB IernIpupOBaHNEM alIKaHOB;
peakuuei 3TMMUHAPOBAHNS U3 CIIMPTOB, TAJIOTEHAJIKAHOB, TUTaJOr€HAJIKAHOB.
IIpaBumo 3afitieBa. [lomnmepusanus ankeHoB. [lomnMepuzanys Ha
karanusaropax Hurnepa—Harra. ITonusTiiieH Kak KpyITHOTOHHAKHBII
MPOAYKT XMMHUYECKOTO MPOU3BOACTBRA. [IprMeHeHNe anKkeHoB (3TUJIEH U
nponuieH). Ankanuensl. Kimaccuduxkanus aakaaneHoB IO B3aUMHOMY
PAacIIONIOKEHUIO KPAaTHBIX CBsI3ei B MojieKyse. OcOOEHHOCTH 3JIEKTPOHHOTO U
MPOCTPAHCTBEHHOT'O CTPOEHHS COTIPSDKEHHBIX ankaaneHoB. Oomas Gpopmyna
ankagueHoB. HoMeHKkaTypa 1 nzoMepus ankaaueHoB. @u3nyecKue CBOMCTBa
AJIKaJUEeHOB. XMMUYECKHE CBOIMCTBA aJIKaAMEHOB: PEAKIIUH IPUCOCANHEHHS
(ruopupoBaHue, raJloreHupoBaHue ), TOPeHUs U nonuMepusanuu. 1,2- u 1,4-
[Mpucoeaunenwue. [Tonyuenne ankaaneHoB. CuHTe3 OyTaaueHa u3 OyTaHa u
sranona. [lomumepuzanus. Kayuyku. Bknag C. B. JlebeneBa B mosryuenue
CHUHTETHYECKOro Kayuyka. Byiakanuzamus kay4qykoB. Pesuna. Muoroo6pasue
BUIOB CUHTCTUYCCKUX KayYYyKOB, UX CBOMCTBA U IIPUMCHCHHUE. AJIKVHBI.
OJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOESHUE MOJIEKYJIbI alleTHIICHA.

sp-I' mbpunuzanus opburaneii aroMoB yriepoza. I 'oMmonoruueckuii psi u oomas
(dhopmyiia ankuHOB. HoMeHK1aTypa aikuHOB. M30MepHst aIKUHOB: YTJIEPOIHOTO
CKeJeTa, MOJI0KEHUs] KpaTHOM CBSI3U, MEXKIIaccoBas. Pu3nyeckue CBOHCTBA
QJIKMHOB. XMMUYECKHE CBOMCTBA aJIKWHOB. Peakiiuy mprcoequHeHus Kak
CTOCcOo0 MOTy4YeHHUs TIOJIMMEPOB U IPYTHX MOJIE3HBIX MPOIYKTOB. [ HapupoBanue.
Peakuyn mprcoe1nHEHNS TAIOT€HOB, TAIOTEHOBOAOPOAOB, BOJIBI.
Tpumepuszanys v AUMepHu3anys aneTwieHa. Peakiun 3amenienns. KucnotHsie
CBOMCTBA AJIKUHOB C KOHIICBOW TPOWHOM CBS3BIO. ATICTHIICHU B,
B3aumopeiicTBre aneTHIEHHUIOB C TaloTeHAIKaHaMU. | opeHue aneTuieHa.
OxucieHne aJKMHOB PacTBOPOM NepMaHraHara kaius. [lomyuenue anermiena
NUPOJIM30M METaHa U KapOUIHBIM MeToAoM. CHHTE3 alKHHOB aJIKHJIUPOBAHUEM
aneTrnuaoB. [lpumenenne anerunena. ['opeHne amneTnnena Kak HCTOYHUK
BBICOKOTEMIICPATYPHOI'O INIAMCHU JIsI CBAPKH U PE3KU METAJIJIOB. ApeHLI.
Uctopus otkpeiTus 6enzona. [lonsatue o6 apomatnynoctu. [Ipasuio Xrokkens.
HeGen3onnapie apomMaTnieckre cucteMsl. COBpeMEHHBIE PECTaBICHHS 00
3JIEKTPOHHOM W TIPOCTPAHCTBEHHOM CTpoeHUU OeH30ma. O61mast popmyia
apeHoB. M3o0Mepusi 1 HOMEHKJIATYpa TOMOJIOToB Oen3ona. M3omepust

AHanorus B XUMHYECKUX CBOHCTBAX aJKEHOB M AJIKaJHEHOB.
ITonumepusanus ankaaueHoB. HaTypanbHbIN U CHHTETUYECKUN KayUyKH.
Bynkanuzanus kayuyka. Pesuna. Paboter C.B.JIebeneBa, ocobeHHOCTH
peaxuii IPUCOSINHECHNUS K aJIKaJueHaM C CONPSLKEHHBIMH MTH-CBA3SAMHU.
Hukmoankansl. ['oMosormueckuit paa v odmas (popmyia UKIOATKaHOB.
Hamnpspxenne ukina 8 C3H6 , C4HS, C5SH10 , kordopmarim C6H12,
H30MEpHsI HUKIOATKAHOB («II0 CKENETY», LIUC -, TPaHC-, MEKKIIaccoBast).
XUMHUYECKHE CBOWCTBA ITUKJIOATIKAHOB: TOPEHHE, PA3I0KEeHHE,
pamuKkamsHOE 3aMelteHue, n3oMepusanus. OcoOble CBOMCTBA
LIUKJIONPOTaHa U [UKI00yTaHa.

Apensl. benson kak npeacraButeb apeHoB. CTpOSHUE MOJIEKYJIIbI
OeHsoma, conpshkeHne mu-cBs3eil. [lomyuenne aperos. Ousnueckre
cBolicTBa OeH3oma. Peakuuu 31eKTpodIbHOTO 3aMELIEHUs ¢ y4acTHEM
OeH30J1a: raJIOTEHUPOBaHKNE, HUTPOBAaHUE, alKiiIupoBanue. OpueHTanust
U 3IEKTPOPUIBHOM 3aMelieHnH. Peakuiny OOKOBBIX Lienen
ankmioen3onos. CriocoOs! nonyderns. lIpumeHenne OeH30ma U ero
TOMOJIOTOB.

Pemrenue pacueTHbIX 3a7a4 Ha BBIBOJ (POPMYJI OPTaHMUYECKHUX BELIECTB 110
MacCOBBIM JIOJISIM M IO IPOJYKTaM CTOPaHUsL.

JdemoncTpanmu. ['openue stmiena. OTHOIIEHHE BEIIECTB K pacTBOpam
nepMaHraHara Kajius 1 OpoMHOH Boze. OnpeliesieHre Ka4eCTBEHHOTO
COCTaBa METaHa M ATWJIEHA 110 MIPOAYKTaM TOPEHHSL.

JlaGopaTopHble onbIThI. 1.M3roToBieHne MoAeNel yriaeBOAOPOIOB U X
raJoreHITPON3BOIHBIX. 2. O3HAKOMIICHHE C TIPOTYKTaMHt HEPTH,
KaMEHHOTO YIJIsl M MPOAYKTaMH X nepepadboTku. 3.00HapykeHHne B
KEpPOCHHE HeTpeeNIbHbIX coequHeHni. 4. O3HakoMIIeHHe ¢ 00pa3naMu
Kay4yKOB, pE3UHBI U 200HHTA.




JIM3aMEeLICHHBIX OCH30JI0B Ha IpUMepe KCuitonioB. Ou3ndyeckne CBOHCTBA
OeH3ousa. XuMuueckue cBOUCTBa OeH3oua. Peakiuu 3amereHust B 6€H30JI5HOM
aape (3MeKTpopHIFHOE 3aMelIeHHUE): TaTOreHUPOBaHUE, HUTPOBAHHE,
ANKUJIMPOBaHUE, allMJIMPOBaHKE, CylIb(rupoBaHue. MexaHU3M peakiuu
3neKTpodMIBHOTO 3aMenieHus. Peakiuu nprucoeauHeHus K OeH30y
(TumpupoBaHUe, TaIOTeHUPOBaHUE (XJIOPUPOBAaHUE HA CBETY)). Peaknus
ropenusi. OcCOOEHHOCTH XUMUYECKUX CBOMCTB aJIKMIIOCH30JI0B HA PHUMEpPE
Tonyona. B3anMHoe BimsiHEE aTOMOB B MOJIeKyJie Tonyona. [IpaBuna
OpPHEHTAIMY 3aMECTUTENICH B PEaKIUIX 3aMEIIECHUs, COIVIACOBAaHHASA U
HECOTJIaCOBaHHAs OpUeHTaIMsl. XJIOpUpoBaHue Toiyosna. OKucieHne
ankua0EH30JI0B PACTBOPOM IIepMaHraHarta Kanus. ['anorenupoBanue
aANKUIOeH30JI0B B OOKOBYIO 1enh. HutpoBanue HuTpoOeH3omna. [lomyuenue
OeH3oua u ero romosioros. [Ipumenenne romonoros 6en3ona. [lonsarue o
NOJHUSICPHBIX apeHax, uX (pu3nosornuecKoe NeHCTBUE Ha OPraHU3M YeJIOBEKa.
I'eneTnueckast CBSA3b MEXKAY Pa3IMUHBIMU KJIACCAMHU YIJICBOJOPOAOB.
KauecTBeHHbIe peakuuy Ha HEMPEAeIbHbIE YTIEBOAOPOIBL.
["anoreHONPON3BOIHBIE YTIIEBOAOPOIOB. DINEKTPOHHOE CTPOCHUE
raJoreHONPOU3BOIHBIX YTIIEBOAOPOIOB. Peakiuu 3amMenieHus rajnoreHa Ha
THIIPOKCHII, HUTPOTPYIITy, IUaHOTPYIIITy, aMUHOTpymITy. JleficTBue Ha
raJloOreHITPOU3BOTHBIE BOJHOTO U CIIMPTOBOTO pacTBopa mienoyn. CpaBHEeHHE
PEaKIMOHHOM CIOCOOHOCTH allKWII-, BHHUII-, (DEHIII- U OCH3WITaJIOTeHUIOB.
BsaunmoneiicTBue muranoreHaJkaHOB C MarHueM u HUHKOM. [loHsiTHe 0
METaJUIOOPTaHNYEeCKUX COSANHEHHUAX. MarHuiopraHuuecKue COSIMHEHHS.
Peaxtus ['punbsapa. Mcnonp3oBaHne raJoreHONPOU3BOAHBIX B OBITY, TEXHUKE U
B CHHTE3E.

Kucnopoaconep:xamue opranndeckue coequHenus (24 yaca)

Cruptsl. Knaccudukanyst, HOMEHKIATypa 1 H30MEPHs CIIUPTOB.
I'omonoruyeckuii psa u odmas GopMyia IpeaenTbHbIX OJHOATOMHBIX CITUPTOB.
®usnveckre CBOMCTBA MPEEIBbHBIX OJJHOATOMHBIX CIUPTOB. BogopoaHas cBs3b
MEXKIY MOJIEKYJIaMH U €€ BIUsSHUE Ha PU3MYECKHE CBOMCTBA CIIMPTOB.
XUMHUYeCKIEe CBOMCTBA CIIUPTOB: KUCIOTHBIE CBOMCTBA (B3aUMOJICHCTBHE C
HaTpHEM Kak CIIoco0 yCTaHOBJIEHUS HANWYHS THAPOKCOTPYIIIIbI); PEaKLIUH
3aMelIeHUs THIPOKCHIIBHOM IPYMITbl HA TAJIOTEH KaK CIIOCO0 MOTyYeHus
pacTBOpHTENIEI; MEXMOJIEKYIISIpHAS U BHYTPUMOJIEKYJISIpHAS AeTHAPATALINS;
o0pa3oBaHHE CIOKHBIX IPHUPOB C HEOPTAHNUECKIMHU ¥ OPraHUIECKUMHU
KHCJIOTaMu; ropeHue; okucienue okcuaom meau (1), moakuciaeHHbIM
pacTBOpPOM MEpPMaHTraHaTa Kalnsd, XpOMOBOW CMECHIO; peaKLIUu
YIJIEBOAOPOIHOIO paarkaia. CpaBHEHHE peaKIMOHHOM ClI0OCOOHOCTH
MIEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX OJJHOATOMHBIX CHHMPTOB B pEaKIIUN

Kucaopoaconepxamue coenunenusi. (17 u)

Cruptsel. CocTaB U Kinaccudukanus ciuptoB (TI0 XapakTepy
YIIIEBOIOPOTHOTO pajiuKaia 1 [0 aTOMHOCTH), HOMEHKIatypa. M3omepus
CIHUPTOB (IIOJIOKEHUE THAPOKCHIIBHBIX TPYIII, MEXKKIAcCOBas,
«yTJIEPOIHOrO cKeseTay). PU3nuecKue CBOWCTBA CIIUPTOB, UX
nosrydenue. MexMoJeKyspHas BOJOpOoAHas CBsi3b. OCOOCHHOCTH
3JIEKTPOHHOT'O CTPOEHUS MOJIEKYJI CIIUPTOB. XMMHUYECKUE CBONCTBA
CIUPTOB, 0OYCIIOBICHHBIE HAIMYHEM B MOJIEKYJIaX THAPOKCOTPYIIIL:
00pa3oBaHKE AJIKOTOJISITOB, B3aUMOJIEHCTBHUE C raJIOr€HOBOIOPOAMH,
MEXMOJIEKYIIIpHAsd U BHYTPHU MOJIEKYJISIpHAs erHapaTanus,
STepU(UKaLys, OKUCICHUE U JCTUAPUPOBAHIE CTUPTOB. OCOOCHHOCTH
CBOWCTB MHOTOATOMHBIX clIMPTOB. KauecTBeHHas peakius Ha
MHOT0aTOMHBIE CIIMPTHL. Ba)kHel e mpeIcTaBUTENN CIUPTOB: METAHOJI,




3aMeIeHus. AJKOTOJATHL. [ uaponus, alkumupoBaHue (CHHTE3 MPOCTHIX 3(pHUpoB
o Bunesimcony). Ddupst hochopubx kuciaot. Poias MoHO-, a1- U TprdochaToB
B OMOXMMHYECKUX Mporeccax. [IpoMbINuIeHHBIH cuHTe3 MeTaHoa. [lonydeHnue
9TaHoJA: peakiys OPOKESHUS TIIOKO3bI, THApaTauus sTuieHa. [I[pumenenue
MeTaHoJa U 3TaHona. PU3NoIorHYecKoe SHCTBUE METAHOMIA U 3TaHOJIa Ha
OpraHu3M 4elioBeka. MHOT0aTOMHBIE CITUPTHIL. DTHIICHTITUKOIb U TIHIIEPUH KaK
NPEJCTABUTENH MPEACTbHBIX MHOTOATOMHBIX CITUPTOB, HX (DM3MUYCCKHE U
XUMHYeCKHe cBolicTBa. KauecTBeHHAas peakys HA MHOTOATOMHBIE CIIUPTHI U €€
NPUMEHEHUE JUTS PACTIO3HABAHHUS TIHUIICPHHA

B COCTaBEe KOCMETHUYECKUX cpeacTB. CHHTE3 TUOKCaHa U3 STHUIICHTIIMKOJSL.
TOKCHYHOCTH ATUICHTINKOJIS. HpaKTI/I‘-IeCKOC MPUMCHCHUC 3TUIJICHITIUKOJIA U
rnepuna. [IpocTeie 3(Uphl Kak H30MepbI MPEIEIbHBIX 0THOATOMHBIX
cnupToB. CpaBHEHUE HX QU3NICCKUX U XUMHUYECKHX CBOMCTB CO CIIUPTaMH.
Peaknus pacuiemienus: mpocThIX A3QUPOB HoAoBo0poaoM. [lepokcust
MPOCTHIX 3(QUPOB, MEPBI TPEAOCTOPOIKHOCTH MPU padboTe ¢ HUMU. DEHOITBI.
CrpoeHue, U30MepHsl 1 HOMEHKIIaTypa GeHonoB. B3auMHoe BIHUSIHAE aTOMOB B
MoJekyne ¢peHona. Puznueckue 1 XUMHUUECKHE CBOWCTBA ()eHOIa U KPE30JIOB.
Kucnorasie cBoiicTBa ()eHOJIOB B CPABHCHUH CO CIIMPTAMHU: PEAKIIUU C HATPUEM,
THJIPOKCUIOM HaTpusl. Peakinu 3aMerieHus: B 0GH30JIbHOM KOJIbIIE
(ranorennpoBanue (OpomupoBanue), HUTpoBanue). [Ipocteie 3¢hupbl HeHoToB.
Oxwucnenne ¢penonos. KauectBennsie peakiuu Ha ¢peHos. [lomyuenue denoa.
IMpumenenne penona. KapOooHWIbHBIE COSTUHEHNUS. AJBJCTUIBI U KETOHBI.
DJEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHHE KAPOOHUIILHOW TPYIIIIbI, e
MOJIAPHOCTH | NoJIsipu3yeMocTh. Kitaccuukaniys anbIeruioB 1 KETOHOB.
CrpoeHue npeeNIbHBIX albJeTHI0B. [ OMONOrHYecKUi psiji, HOMEHKIIATYpa,
W30MepHs NPEACIbHBIX anbaeruaoB. CTpoeHHe MOJICKYIIbI Al[ETOHA.
I'oMostornyeckuii psiji, HOMEHKIATypa U U30Mepusi keToHoB. O01as hopmyiia
MIpEeIETbHEIX aTbJACTUIOB U KETOHOB. DU3HUECKHe CBOMCTBA (hOpPMAaTbIETH A,
areTanbaeruia, aleToHa. [IoHsITHE 0 KeTO-eHOMBHOM TayTOMeprr
KapOOHWIBHBIX COSTMHCHIA. X UMUUECKHE CBOMCTBA MIPECTHHBIX ATbJACTHIIOB I
KETOHOB. MeXaHN3M peaky HyKJIeo(pUILHOTO PUCOSTUHEHHUS 110
KapOOHMJIBHOM TpyTine. Peakiuy nprucoeTInHeHNs BObI, CITUPTOB,
[IHUAHOBOJIOPO/Ia ¥ THApOCyibhuTa HaTpHsl. [lonydueHue areraneii u ketanei.
CpaBHeHME PEaKIIMOHHON CLIOCOOHOCTH aJIbJICTH/IOB U KETOHOB B PEAKIIUAX
NpUCOeMHEHMs. Peakiuu 3aMereHns: aToMOB BOJIOPO/Ia MPH YIIIEPOIHOM
aTome Ha raynoret. [Tomumepusanus Gopmanbaeruia u aneransaeruia. Cuares
CIIMPTOB B3aUMOJICHCTBHEM KapOOHIIBLHBIX COSMHEHHH C PEAKTHBOM
I'punbsapa. OkuciaeHre KapOOHUIBHBIX coenuHeHU. OCOOECHHOCTH peaKiiuu
OKHCcIeHHUs aneToHa. CpaBHEHUE OKUCIICHHS alTbJACTHIOB U KETOHOB.

3TaHOJ, STUJIEHTJIUKOJb, IHLEepUH. OU3HOIOTHUEcKoe NeiCTBYE
METaHoJIa U 3TaHoJa. PaccMoTpeHne MeXaHN3MOB XUMHUECKUX PEaKIUi.
JdeMoHcTpanmu. Beienenue Bo1oposia U3 3TUIOBOTO CIIUPTA.
CpaBHEHHE CBOWCTB CITUPTOB B TOMOJIOTUYECKOM DALY (pPacTBOPUMOCTD B
BOJIe, TOPECHHE, B3aNMOICHCTBIE ¢ HATpHeM). B3aumomelicTBre
rinunepuna ¢ HatpueM. Ilomyuerne cnoxHbix 3gupoB. KadectBennas
peaxus Ha MHOTOaTOMHbIe cipThl. KauecTBeHHast peakiust Ha GeHon (¢
xnopunom xenesa (I1I), PactBopumocTts eHONA B BOjIE TP Pa3IUIHON
temneparype. Breitecuenne ¢peHona n3 OeHomnsTa HaTpus yroabHON
KHUCJIOTOM.

JlaGopaTopHbie onbIThI. 1. PacTBopeHue riumepruHa B BOJI€ U peakLus
ero c ruapokcunom mean (11). Bzaumopeiicteue heHona ¢ OpomMHO#
BOJIOM U C paCTBOPOM ILETOYH.

®enonbl. CTpoeHKe, H30MEpHsl, HOMEHKIIATypa (EHOJIOB, UX (U3NUECKHC
CBOICTBa U MOTy4YeHHE. XUMHUYeCKue cBoHCTBa penonoB. KucnoTHbie
CBOHCTBa. B3auMHOE BIUsIHUE aTOMOB U IPYII B MOJIEKYJIax
OpTraHUYECKHUX BelecTB Ha mpuMmepe genona. [lonukonaencanus gpenona
¢ popmanbaerunom. KauecrBennas peakuus Ha ¢peHoun. [Ipumenenne
(henoma. MHOrOaToMHBIE PEHOIEI.

HemoncTpanun. Beigenenue Bogopoza u3 3TuioBoro cnupra. CpaBHeHHE
CBOMCTB CITUPTOB B TOMOJIOTMUYECKOM Py (PaCTBOPHUMOCTH B BOJIE,
ropeHue, B3auMOJCHCTBIE C HaTpueM). BzaumopelicTBre rivueprHa ¢
HatpueM. [lomyuenue cnoxHbix a¢upoB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CITUPTHL. KadecTBeHHAst peakiust Ha GpeHo (C XJIOpHaIoM
xemnesa (III), PactBopumocTs deHOa B BOjIE MTPH Pa3InIHON
Temreparype. Beitecnenue denona n3 deHomnsita HATPUA YroJIbHOM
KHUCJIOTO.

JlaGopaTopHsie onbITHL. 1. PacTBOpeHwe rumeprHa B BOJAC M PEAKIIHS €TO
c ruapokcuaom meau (1I). BzaumoneiictBue genona ¢ OpomMHOI Bopoil
C PacTBOPOM HIEIOYH.

Anpaernabl v keToHbl. Knnaccugukanus, ctpoeHre UX MOJIEKYI,
HU30MepHsl U HOMEHKJaTypa. OCOOEHHOCTH CTPOCHUST KapOOHWIBHOM
rpynmsl. dusndeckne cBoiicTBa GopMaNbIETHIA U €T0 TOMOJIOTOB.
XuMHUUYEeCKHe CBOWCTBA JIbJCTHIIOB, 00YCIIOBJIICHHBIC HAIMYMEM B
MOJIEKYJie KapOOHMIBHOM TPYIIIBI aTOMOB (THAPUPOBAHUE, OKUCICHHE
aMMHaYHBIMH PACTBOpaMH OKcHIa cepedpa u ruapokcuaa meau (II)).
KadecTBeHHBIE peakiiuy Ha aNbIeTUbI. Peakius moMuKoHICHC AT




Tl'unpuposanue. BoccraHoBlieHNE KapOOHUIBHBIX COCTUHCHHUIA B CITUPTHI,
KauecTBeHHBIE peakilny Ha aIbIETHIHYIO TPYIITY (PEakIus «CepeOpstHOTo
3epkajay», B3aumoieicTeue ¢ ruapokcuaom menu (I1)). AmbaoapHO-KpOTOHOBAS
KOHJICHCAITUS allbJCTHAOB U KeTOHOB. Oco0eHHOCTH (hopMallbIeTra.
Ilonyyenue npeaeabHbIX AJIbIECTUAOB: OKHCIECHUE CIUPTOB, THAPATALINS
anetriieHa (peakmust Kydeposa), OKECIIEHHEM STHIIEHA KUCIOPOIOM B
npucyrctBun xjopuaa nawiaaus (I1). [lomyuenue arerona okucieHuEM
MpoMnaHoja-2 U Pa3ioKCHUEM KalbIIMeBOHN WU OapHEBOI COM YKCYCHOM
KHUCJIOTBL. TOKCUYHOCTD allbJIeru0B. BaskHelmue npeacTaBuTeN! aabIeTuI0B U
KETOHOB: (hOpMaIbJICT ]I, YKCYCHBIH aIbJCTH/I, allCTOH U UX MPAKTHUECKOES
ucnoabs3oBanue. KapooHoBbie kUCI0Thl. CTpOSHUE MPEACTbHBIX OTHOOCHOBHBIX
KapOoHOBBIX KucnoT. Kiaccudukarius, m3oMepusi © HOMEHKIIATypa KapOOHOBBIX
KHCJIOT. DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHNE KapOOKCUIHHOHN TPYIITIHL.
I'omosornyeckuii psia v o0mas hopMmysia NpeaeabHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. DH3nyecKue CBONCTBA MPEAETHHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT Ha MPUMEPE MYPaBBUHOMN, YKCYCHOM, MTPOITHOHOBO,
NaJlbMUTUHOBOM M CTEapUHOBOM KUCIOT. BoopoiHbIE CBSI3U, accolalus
KapOOHOBBIX KHCIOT. XMMUYESCKUE CBOMCTBA MPEIEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIOT. KUCIIOTHEIE CBOMCTBA (M3MEHEHNE OKPACKH HHIUKATOPOB,
peaKIy ¢ aKTUBHBIMH METaJUTaMH, OCHOBHBIMH OKCHJIAMHU, OCHOBAaHUSIMH,
coiisiMu). Mi3MeHeHue cuiibl KapOOHOBBIX KHUCIIOT MPH BBEJICHUHU JIOHOPHBIX U
aKIIETITOPHBIX 3aMecTuTeNel. B3anmosielicTBiie KapOOHOBBIX KHCIIOT CO
criupTamMu (peaxius 3TepudruKanum), 0OpaTUMOCTh PEAKITUHN, MEXaHU3M
peaxiyu srepupukanyn. [anoreHupoBaHe KapOOHOBBIX KUCIOT B OOKOBYIO
1enb. OcoOOEHHOCTH XUMHUYECKHX CBOWCTB MYPaBbHUHOHN KUCIOTHI. [lomydenne
TIPEJIENBHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIICHHE aJIbJIETHIIOB,
OKHCJICHUE TIEPBUYHBIX CITUPTOB, OKUCIICHUE AJIKAHOB U aJIKEHOB, THIPOIU30M
reMHUHaJILHBIX TPUTaJIOreHU10B. B3aumoieiictBuem peaktuBa [ puHbspa ¢
yIIEeKUCIBIM ra3oM. [lonyduenre MypaBbUHON U YKCYCHOM KUCIIOT B
IIPOMBIUIEHHOCTH. [IprMeHeHrne MypaBbUHON U YKCYCHOM KHCJIOT.
JIByxocHOBHBIE KapOOHOBBIE KHCIOTHI: OOIINE CTIOCOOBI TIOTYYESHHUS,
OCOOCHHOCTH XMMHYECKUX CBOUCTB. [l]aBeneBas u MaOHOBast KHCIOTa KaK
MPEJICTABUTENN TUKapOOHOBBIX KHCI0T. CHHTE3BI HA OCHOBE MAJIOHOBOTO
a¢dupa. AHTHIPUAB U UMUIBI TUKAPOOHOBBIX KUCIOT. HenmpenensHble u
apOMAaTHIECKHE KUCIOTHI: OCOOCHHOCTH MX CTPOSHUS U CBOUCTB. [Ipumenenme
OCH30MHOM KUCIOTHI. ApOMaTHYECKHUEe JUKApPOOHOBBIE KUCIOTHI ((PTaneBas,
nuzodraneBas u TepedTaneBas KUCIOTHI): TPOMBIIUICHHBIE METOBI TOTYYCHUS 1
npuMeHeHue. [{oHsITHE 0 THIPOKCHUKAPOOHOBBIX KUCIOTaX U UX MPEICTABUTEIIX
MOJIOYHOM, JIMMOHHOH, sI0JJOYHON ¥ BUHHOW KHCIIOTaX. BeIcive npeaensHbie U

(henomna ¢ popmanbaerunom. OCOOEHHOCTH CTPOCHUS M XUMHUECKUX
CBOMCTB KETOHOB.

JemoHcTparuu. Peaknus «cepeOpsSHOTO 3epKaiay.

JlaGoparopHbie onbIThl. KauecTBeHHBIE peaKIuy Ha albJIeTHIbI (C
aMMHaYHBIMH PACTBOPAMH OKcHIa cepeOpa u ruapokcuaom meau (11)).
Oxncienne cnupTa B anbaerua. [lomyderne u cBocTBa KapOOHOBBIX
KHCJIOT.

Kap6onossie xucinoTsl. CTpoeHHe MOJIEKyT KapOOHOBBIX KHUCIOT H
KapOoKcHIbHOM Tpymibl. Kinaccudukamnus u HOMeHKIaTypa KapOOHOBBIX
kucioT. Pu3nyeckre CBOHCTBAa KAPOOHOBBIX KUCIOT M UX 3aBUCHMOCTD
oT cTpoeHwus MosieKynn. KapOoHOBEIE KHCIOTHI B IpUpoe. buonorndeckas
poib KapOOHOBBIX KHACIOT. O0IIKe CBOMCTBA HEOPTAHUIECKUX H
OpPTaHUYECKUX KUCIOT (B3aUMOJIEHCTBUE C METAIJIAMHU, OKCHIAMH
METaJIJIOB, OCHOBAaHUAMH, COJISIMH ). BIusiHIE yrieBoJOpOTHOTO panuKaia
Ha CIITy KapOOHOBOW KHCIOTHI. Peaktust stepruukanuu, ycioBus ee
npoBeneHus. OMHOOCHOBHBIE I MHOTOOCHOBHBIE, HETIPEICIbHBIC
KapOOHOBBIE KHCIOTH. OTAEIbHBIEC PEACTABUTEIN KUCIIOT.

Crnoxubie 3¢upbl. CTpoeHHE CIOXKHBIX 3(DUPOB, H30OMEPHS
(MeXKITaccoBasi M «yriIepoJHOTO cKejeTay). HoMeHKmaTypa ClIoKHBIX
3¢upoB. OOpPaTUMOCTh PeaKIK STePU(UKALINHN, TUAPOIIU3 CIIOKHBIX
a¢upoB. PaBHOBeCHE peakiuu: 3TepUPUKAIIH- THIPOIH3a; (PaKTOPHI
BITUSIIOIINE HA THIPOIIN3.

Kupsi - cinoxxkHbIe 23QUPHI TITHIIEPUHA U KapOOHOBBIX KUCIOT. COCTaB U
cTpoeHue MoJeKky xupoB. Knaccuduxarwst xupoB. OMBLIEHUE KUPOB,
MoJTydeHue MbuTa. Mputa, OOBSICHEHHE X MOOIIUX CBOMCTB. JKUpHEI B
npupoze. buonorndeckas Gpynkuust xupos. [Tonstue 06 CMC.
O0BsacHenne Momux cBoicTB Mbpluta 1 CMC.




HeTpenenbHbIe KapOOHOBBIE KUCIOTHI. 3HaYeHUE U TPUMEHEHHE KapOOHOBBIX
KucnoT. yHKIHOHAIbHbIE IPOU3BOAHBIE KAPOOHOBBIX KUCIIOT.
XJI0paHTUAPUABI U aHTHAPUABI KADOOHOBBIX KHCIIOT: MOMYYCHUE, THIPOIIU3.
BsaumoneiicTBre XIOpaHTHAPHUIOB C HYKICOPHILHBIMUA PeareHTaMu.
[lonmy4yeHune caoXHbBIX 3()UPOB C NCTIONB30BAHUEM XJIOPAHTUAPUIOB U
anTuapuI0B KuciIoT. Croxubie 3¢upsl. CTpoeHwe, HOMEHKIATYpa U H30MEPHs
CIOKHBIX 3¢upoB. CioKHBIE 3PUPHI KaK H30Mepbl KAPOOHOBBIX KHCIOT
(mexxkmaccoBast m3oMepusi). CpaBHeHHE (PU3NUECKUX CBOMCTB U PEaKIIMOHHOM
CITOCOOHOCTH CIIOKHBIX 3(PHPOB M M30MEPHBIX UM KapOOHOBBIX KHCJIOT.
I'uaponu3 cnoxHbIX 3¢GupoB. CiocoObl MOTYYEHHUS CIOXKHBIX 3(PHUPOB:
ITepUdUKans KaApOOHOBBIX KHCIIOT, AIMITUPOBAHNE CITUPTOB U aJKOTOJISITOB
rajoreH aHrUpUAaMu U aHTUAPUIAMH, ATTKWIMPOBaHNUE KapOOKCHIIAT-HOHOB.
CuHTE3 CIOXHBIX 2GUpoB PeHoI0B. CroxHbIe dPUPH HEOPTAHUIECKUX KUCIIOT.
Hurpornunepun. [Ipumenenne cioxHbIX 3QHUPOB B MUIIEBOH U MapProMepHOit
NPOMBIIIIEHHOCTH. AMHBI KAPOOHOBBIX KHCIIOT: MOJIyYeHHUE 1 CBOWCTBA Ha
npumepe aueramuaa. IlonsTre o HUTpUIax KapOOHOBBIX KUCIOT. Llnanrua-
pusbl. Cosn KapOOHOBBIX KHCIIOT, UX TEPMHUUECKOE Pa3IoKeHUE

B IPUCYTCTBUU 1esioud. CHHTE3 KapOOHMIBHBIX COETMHEHUH pa3ioKeHHEeM
KaJbLMEBBIX COJIEH KapOOHOBBIX KUCIIOT
JemoncTpanuu. 1. BzaumonelcTBrue HATPHsI C ITAHOIOM.

2. Oxucnenue 3ranona okcuaom meau (I1). 3. I'operue sTanona.

4. B3anmojeiicTBrue TpeT-0yTUIOBOTO CIIUPTA C COJSTHON KHUCIOTOM. 5.
Honodopmuas peakuus. 6. OnpeneneHue anbIerua0B IpH HOMOIIH
KayeCTBEHHBIX peakiuid. 7. OKucieHne aapAeru0B IepMaHTaHATOM KaJIHsl.
JlaGopartopHsie onbITH. 1. CBOICTBA 3THIIOBOTO CIIMPTA.

2. Cpoiicta riuuepuHa. 3. Coiicta ¢eHona. 4. CoiicTa ¢popmaiuHa. 5.
CBoticTBa yKCyCHOH KUCIIOTHI. 6. Coi KapOOHOBBIX KHCJIOT.

A30T- U cepocoaep:kamme coequHenns (11 yacon)

Hutpocoenunenns. SneKTpoHHOE CTpOeHUE HUTPO- rpynmnsl. [lonydenne
HUTPOCOEAMHEHUI. BoccTaHOBIEHNE HUTPOAPEHOB B aMUHBI. ApOMaTHYECKUE
HUTPOCOEAVHECHMUS.

AKIIEITOpHBIE CBOMCTBA HUTPOTPYIIIBL. AJIBIOJIEHO-KPOTOHOBAsI KOH/ACHCAIUS
HUTpocoeanHEeHn. B3priBuareie BemecTBa. AMuHBL. Kitaccnukanys mo tumy
YIJIEBOJOPOJHOIO PaJiuKalla U YUCIly aMUHOTPYIII B MOJIEKYJIE, HOMEHKJIATYPA,
nu3oMepusl aMUHOB. [lepBUYHbBIE, BTOPUYHBIE U TPETHUUYHBIE AMHUHBI. DJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHHE MPEEIbHBIX aMUHOB. DU3NUECKHE CBOMCTBA
aMUHOB. AMHUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIIMU C BOJOW, KUCIOTaMH.
Conu ankuiaMMoHHs. Peakius ropeHust aMMHOB. AJTKWIMPOBAHHUE U

YriaeBoasl U a30TcoAepKaAlIUE OPraHnyYecKkue BemecTa (12 yacoB)
DTUMOJIOTHUS Ha3BaHUs Kiacca. MOHO-, M- U IOJIMCAXapUIbL.
IIpencraBurenu kax 0¥ rpynmsl. buojgoruueckas posib yriieBoaoB. Mx
3HAYEHHE B )KU3HU YEIOBEKa U O0IIeCTBa.

Monocaxapunsl. x knaccuduxariys. ['eKco3bl v uX MpecTaBUTeNu.
I'moko3a, ee pusndeckne cBoiicTBa, CTPOCHUE MOJIEKYIbl. PaBHOBECHS B
pacTBOpE TITIOKO3BI. 3aBUCUMOCTh XUMUYECKIX CBOMCTB TJIFOKO3HI OT
CTpoeHwust MoJIeKyJ bl BzaumoseiictBue ¢ ruapokcunom meau(ll) mpu
KOMHATHOHW TeMIIepaType U HarpeBaHUM, 3TepU(DUKAIINS, PeaKIIHs
«cepeOpsHOTO 3epKanay, THApUpoBaHue. Peakinn OpOKEHHs TIIOKO3BI:
CIIMPTOBOr0, MOJIOYHOKHCIOT0. I'1r0K03a B mpupoae. buonoruueckas




alMINpOBaHUe aMUHOB. Peakiinu aMUHOB ¢ a30TUCTOU KucnoTou. [Tonstue o
YeTBEPTUYHBIX aMMOHHEBBIX OCHOBaHMUAX. HuTpo3a- MuHbI. MeTop!
UACHTU()UKAIIUY TICPBUYHBIX, BTOPUYHBIX U TPETHYHBIX aMUHOB. [loiryuenue
aMUHOB aIKWIMPOBAHUEM aMMHUAKa U BOCCTAHOBJICHHEM HUTPOIPOU3BOIHBIX
YTIIEBOIOPONIOB, U3 CIIUPTOB. [IprMeHeHre aMHHOB B (hapMarieBTHIECKOi
MIPOMBIIIUIEHHOCTH. ApOMaTHYecKiue aMAHBI. AHWINH KaK MPeICTaBUTEIh
apoMatuyeckux aMuHoB. CTpoeHue aHwinHA. B3auMHoe BIMsIHUE TPYIINT aTOMOB
B MOJIEKYJIe aHWINHA. BriusHue 3amecTuTeneit B apoMaTUYeCKOM siApe Ha
KHCJIOTHBIE ¥ OCHOBHBIE CBOMCTBA apmiiaMuHOB. [ [prauHb! ocnabneHws
OCHOBHBIX CBOMCTB aHWJIMHA B CPAaBHEHHUU C aMHUHAMU MPEEIHHOTO psa.
XuMHYECKHEe CBOMCTBA aHUIMHA: OCHOBHEIE CBOIMCTBA (B3aUMOJICHCTBHE C
KHCIIOTaMH); PEaKIH 3aMEIeHHS B apOMaTHIECKOe IO (TaIOreHHPOBaHUE
(B3auMoeicTBIE ¢ OPOMHOI BOJI0M), HUTpOBaHUE (B3aMMOICHCTBHE C a30THOU
KHCIOTOH), Cyb(UPOBaHNUE ); OKHCICHUE; aJKUIIUPOBAHUE U AllMJIMPOBAaHHUE TIO
aToMy a30Ta). 3amuTa aMIHOTPYIIIBI IPY PEAKIINA HUTPOBAHHS aHWIIHHA.
Aueranunug. Iuazocoenunenus. JInazoTupoBaHue NEPBUYHBIX apUIAMUHOB.
Peaknuu nuasocoennHEHMI ¢ BBIIEIEHUEM a30Ta. Y CJIOBUA a30COYETaHuUs, a30-
U INa30COCTaBIsIoMME. A30KpacuTeNn, 3aBUCUMOCTh UX cTpoeHus oT pH
cpenpl. Uanukatopsl. [lonyuyenue anununa (peakuys 3uHUHA). AHUINH KakK
CBIpBE JIJIs POU3BO/ICTBA AaHWJIMHOBBIX KpacuTened. CHHTE3b Ha OCHOBE
anwirHa. Cepoopranudeckue coequHenus. [Ipeacrapnenue o ce-
poopraHudeckux coenuHeHsX. OCOOCHHOCTH WX CTPOSHHUS

Y CBOMCTB. 3HaUEHUE CEPOOPraHUYECKUX coequHEeHU. ['eTepoukibl. A30T-,
KHCJIOPO/JI- U cepocojiepiKaline reTepoukiibl. dypaH, muppost, THodeH u
WMU1a30J1 KaK MPeCTaBUTENH MATUIICHHBIX TeTeponnkiios. [Ipupoma
apOMATUYHOCTHU MSATHWICHHBIX T€TEPOIUKIOB. DIEKTPOHHOE CTPOSHUE MOJIS
KyJIbI IUPPOJIA, ApOMATHYECKUI XapaKTep MOJIeKyibl. KucimoTHble cBoiicTBa
nupposna. Peakiuu ruipupoBaHus TeTepOITuKiIoB. [loHATHE 0 MPUPOTHBIX
noppuprHax — xyopodmnie u reme. OOIIME TPEICTABICHUS 00 X POJIH B
JKuBoH nipupoe. [InpuanH Kak MpeIcTaBUTENb MIECTHWICHHBIX TeTEPOIUKIIOB.
DNEeKTPOHHOE CTPOCHNE MOJIEKYJIBI MUPHUINHA, ADOMATHUECKUI XapaKkTep
MoJieKyJibl. OCHOBHBIE CBOMCTBA MUpUAUHA. Pa3znuyue B po SBICHUH OCHOBHBIX
CBOICTB muppoJia v nupuuHa. Peaknum nupuanHa: 5ekTpoduibHoe
3aMelieHue, THAPUPOBAHNE, 3aMeIlleHIe aTOMOB BOJIOPO/Ia B 3-TIOJIOKEHUH Ha
ruapokcorpynmy. [TukoauHer u ux okuciienne. Keto-eHoabHas TayTOMEpHs
B-rumpokcurupununa. Tayromepus B-TuIpOKCUTTUPHUIIMHA U ypallrJia.
[IpencraBnenne 06 nMuUIA301€e, TUMICPUIVHE, TMPUMHUIUHE, UH]0JIC, HUKOTHHE,
aTpornuHe, ckatoie, pypdypone, THCTHINHE, TACTAMUHE, ITyPUHE, TTYPUHOBBIX U
MUPUMHUANHOBBIX OCHOBAHUSX

poJib TIOKO3EI. [IprMeHeHne rIIIoK036l Ha OCHOBE €€ CBOMCTB. DpyKTO3a
KaK M30Mep TITIOK03bl. CpaBHEHHUS CTPOCHHUS MOJIEKYIT U XUMHUIECKHIX
CBOWCTB TIIIOKO3bI M PpyKTO3bl. DpyKTO3a B IPUPOJIE U €€
OuoIorHYecKas poJib.

Hucaxapunsr. Ctpoenue, odmiast popmyna u npeacrasutenn. Caxaposa,
JIAKTO3a, MaJbTO3a, X CTPOCHHE U Onosorndeckast poib. [ maponm3
nucaxapuioB. [IpoMBbIIIIEHHOE MOIYYEHHE caxapo3bl U3 MPUPOTHOTO
CBIPBSL. [Monucaxapunabl. O0mas popmyina u NPeACTABUTEIIH:
JNEKCTPHUHBI U TITUKOTEH, KpaxMall, IIeJUTi0I03a (CpaBHUTEIbHAS
xXapakTepucTuka). u3nuecKkre CBOWCTBA MONMMCAXAPUI0B. X UMUYECKUE
CBOICTBa monucaxapuoB. ['uaponau3 nmonucaxapunos. KauectBenHas
peakus Ha kpaxmai. [lonmrcaxapunbl B mpupoe, X Onororudeckas
pouib. [IpuMeHeHune noaucaxapuaoB HA OCHOBAHUU UX CBOMCTB
(Bonokna). IlonsTrue 06 UCKYCCTBEHHBIX BOJIOKHAX. B3auMopaeiicTBue
LIEJUTIONIO3bI C HEOPTaHWYECKHUMH U KapOOHOBBIMH KHCIOTaMH -
o0pa3oBaHHe CIIOKHBIX Y(PHUPOB.

Hdemonctpanunn. Bzanmoneiicteue rinoko3sl ¢ rugpokcuaom mean(1l)
0e3 HarpeBaHUs U MPU HarpeBaHUU. Peakius «cepeOpssHOro 3epkaiay
[JIIOKO3BI. ['Maponu3 caxapo3sl, LEJUTI0I03bl U KpaxMana. Komnekuus
BOJIOKOH.

JlaGopaTopHble onbITHI. B3anmoielicTBHE TIFOKO3BI M Caxapo3bl €
ruapokcunom mean(1l). Bzanmoneticteue kpaxmana ¢ fomom. OOpasisl
NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH.

Awmwunbl. Onpeznenenue aMuHoB. CtpoeHre amMmuHOB. Kitaccudukanmus,
M30MepHs 1 HOMEHKJIaTypa aMUHOB. AlndaTH4ecKre U apoOMaTHIecKue
aMuHbl. AHUIUH. [loydyeHre aMUHOB: alKUIMPOBAHUE aMMUAKa,
BOCCTAaHOBJIEHHE HUTPOCOETUHEHNH (peakuns 3uHrHa). Pu3ndeckue
CBOMCTBA aMHHOB. XMMHWYECKHE CBOMCTBA aMUHOB: B3aUMOJIENCTBHE C
KHUCJIOTaMu U BoJ10i. OCHOBHOCTH aMUHOB. ["'oMonoruueckuit psia
apOMaTHYECKUX aMUHOB. B3anMHOE BIMSHHE aTOMOB B MOJICKYJIaX Ha
pUMepe aMMHaKa, aTi()aTHISCKUX ¥ apOMATHUECKUX aMUHOB; aHUJIMHA,
OeH30J1a 1 HUTPOOEH301a.

AMHUHOKHCIIOTBL. COCTaB U CTPOCHUE MOJIEKYJI aMUHOKHCIIOT,
n3omepuu. JIBONCTBEHHOCTh KUCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHUCIIOT
U ee IPUYMHEL. B3anMozeiicTBe aMUHOKHUCIIOT C OCHOBAHHUSIMU,
o0pa3oBaHKe CIIOKHBIX A3PUPOB. B3aumoeiicTBre aMUHOKHCIIOT C
CHJIBHBIMH KucToTaMu. O0pa3oBaHNe BHYTPUMOJICKYIISIPHBIX COJIEH.
Peakuust moyiMKOHAE€HCAMU AMUHOKHUCIIOT.




HemouncTpanun. 1. OcHOBHBIEC CBOMCTBA aMUHOB. 2. KauecTBEHHBIE peakluy Ha
aHWINH. 3. AHWIHHOBEIE KPACHTEIH.
4. O0pa3ibl reTePOIMKINISCKUX COCTUHCHUN.

Benxu - mpupoaasie 6nononumepsl. [lentuanas rpymnmna aToMoB 1
nenTtuaHas cBsa3b. [lentuasl. benku. [lepBudnas, BropudHas ¥ TpeTUUHAS
CTPYKTYpHI O€TKOB. XMMUYECKUE CBOICTBA OEJIKOB: TOPEHHE,
JeHaTypauus, THAPOIn3, KaUeCTBEHHbIE peakny. buonorudeckue
(dhyaxrn 6enkoB. 3HadeHne 6ekoB. UeTBepTHUHAS CTPYKTYypa OEITKOB
KaK arperarus OEJIKOBBIX U HEOEIKOBBIX MOJIEKYII. | obabHas
npobiema 6eaKoBoro ronojganus u mytu ee peuenus. [lonstue IHK n
PHK. TlonsiTe 0 HyKJICOTUAE, MUPUMUIUHOBBIX U ITyPUHOBBIX
ocHoBaHusX. IlepBuunas, BropuuHas u TpeTuuHas cTpykTypsl JJTHK.
buonoruueckas pons JJIHK u PHK. I'ennas umxenepus u
OMOTEXHOJIOTHSI.

JdemoncTpanuu. Bzanmoneiicteue rimroko3s! ¢ ruapokcuaom menun(1l)
0e3 HarpeBaHUs U MPU HarpeBaHWU. Peakius «cepeOpssHOTO 3epKaay
[IIOKO3BL. ['HApONIN3 caxaposbl, LEUT0I036! ¥ Kpaxmana. Komneknus
BOJIOKOH.

JlaGopaTopHble onbIThI. B3anmoaelcTBrE TIIIOKO3bI U Caxapo3bl C
ruapokcuom mMeau(1l). BzaumonericTeue kpaxmana ¢ Homom. OOpasiisl
MMPUPOAHBIX M UICKYCCTBCHHBIX BOJIOKOH.

buojaoruyecku aktuBHble BeniecTa (21 yac)

Buonorunuecku akTuBHBIE BeniecTBa JKHUpbI Kak CI0KHBIE 3QUPHI IIIHLEPUHA U
BBICIINX KapOOHOBBIX KHCIIOT. PacTuTeNnbHbIe U )KUBOTHBIE )KUPBI, X COCTAaB.
Pusnveckre CBOMCTBA KUPOB. XUMUYECKHE CBOMCTBA KHUPOB: THAPUPOBAHUE,
okucienue. [lepokcngHoe okucnenue xupos. [Iporopkanue xupos. 'maponus
WM OMBIJICHUE JKUPOB KaK CIIOCOO MPOMBIIIJICHHOTO TOTYYEHHsI COJIEH BBICIITHX
KapOOHOBBIX KHCIOT. [ 'maporeHu3amus xxupoB. [Ipumenenne xupoB. Mpla kax
COJIM BBICHIMX KapOOHOBBIX KHCJIOT. Motomue cBoiictBa Mbuia. [IpencraBnenne
o nunuaax. O0IMe npeaCcTaBICHUs 0 OUOJOTHYSCKUX PYHKIIUAX JTUTHJIOB.
VYrnesoapl. O61mas hopmyna yriesoaos. Kimaccudukaius yriesoaos. MoHo-,
OJIUTO- U nonucaxapuipl. GU3nuecKkue CBOMCTBA U HAXOXKACHNE YIVIEBOJOB B
npupoe (Ha mpuMepe TI0K03bl 1 (GpyKTo3bl). JInHEHHas 1 IUKINYecKas
(hopMbI TIFOK036I B GpyKTO36L. [THpano3sr u Gpypanossl. Dopmynsr uiiepa u
Xeyopca. [lonsiTne o TayroMepun Kak BUAE€ N30MEPUU MEKIY LIUKIMUECKON 1
nuHeHHON GopMamu. OnTuueckas H30MEpHs TIIIOKO3bl. XMMUYECKUE CBOMCTBA
TJTFOKO3BI: OKUCJICHHE XJIOPHOU MM OPOMHOM BOJIOM, OKHUCIICHUE a30THOM
KHCJIOTOM, BOCCTAHOBJIEHUE B IIECTUATOMHBIN CITUPT, AllUIINPOBAHUE,
ANKWINPOBAaHUE, N30MEpH3allHs, KaYECTBEHHbIE PEAKIVH Ha TIIIOKO3Y
(9KcTIepUMEHTAbHBIC I0KA3aTeIbCTBA HATMYMS ANbJCTHIHON M CTUPTOBBIX
IpyMII B IJIIOKO3€), CIMPTOBOE, MOJIOYHOKHCIIOE, IPOIMOHOBOKUCIIOE U
MacIsTHOKKCII0e OpoxeHre. [ THKO3uIHBIN THIPOKCHIL, €r0 crienu(uyecKue

BuoJsiornyeckn akTuBHbIE BelllecTBa (2 yaca)

IMousTHe 0 BuTamuHax. Mx kmaccudukanus 1 0003HauCHHE.
[IpodunakTika aBUTAMUHO30B.

IousTHE 0 hepMeHTax Kak 0 OMOJIOrMYECKUX KaTaIn3aTopax OeTKOBON
pupoibl. OCOOEHHOCTH CTPOEHUS M CBOIMCTB B CPABHEHUH C
HEOpPraHMYEeCKHMH KaTajln3aTopamMu. 3HaueHHe B OMOJIOTHU U
MpUMEHEHHUe B npoMbliieHHOCTH. Kinaccudukarys GepMeHTOB.
OcoOeHHOCTH CTPOEHUS U CBOIMCTB (DEPMEHTOB: CENEKTUBHOCTh U

3¢ (HEeKTUBHOCTD.

[TonsiTvie 0 rOpMOHAX Kak OMOJIOTUYECKH aKTHBHBIX BEIECTBAX,
BBITIOJHSIOIIMX 3HOKPUHHYIO PETYIISAINY, )KUZHEACSITSIHHOCTH
OpTraHHU3MOB.

[NoHsTHE 0 JEKapCTBax KaK XMMUOTEPANIEBTHYECKHX IIperapaTax.
['pymnmel nexapctB: cynbdaMuapl, aHTUOMOTHKY, aCTUPUH. be3onacHble
CIIOCOOBI MPUMEHEHHUS JIEKAPCTBEHHBIX (HOPM.




cBoifcTBa. [lonarue o rmukosuaax. [loHsaTue o rioko3uIax, UX HaX0XKIEHUH B
npupoie. [lomydenne riaroko3sr. PpyKTO3a Kak H30Mep IIFOK03bL. Prbo3a

u nezokcupubo3sa. [lpumenenue n Ononoruyeckas poib yraeBogoB. OKuciIeHue
YTJIEBOJIOB — HCTOYHUK YHEPTUH KMBBIX OpraHu3MoB. Jucaxapuasl. Caxaposa
KaK [IPeACTaBUTEIb HEBOCCTAHABIMBAIOIINX Aucaxapuaos. CTpoeHue,
(hm3IecKre M XUMHYECKHE CBOHCTBA caxapo3bl. MabTo3a, IaKT03a U
1emoono3a: ux CTpoeHue, GU3NUECKUe 1 XUMHYECKHe CBOMCTBa. [ naponus
nucaxapunoB. [lomyuenue caxapa u3 caxapHoil cBexiibl. [IpuMeHnenue caxapossl.
[Nomucaxapunel. Kpaxmai, TIMKOTeH U LEJUII0I03a KaK OMOJIOTHYeCKUe
nonuMepsl. Kpaxman kak cMech aMUIIO3bl M aMUIIOTIEKTHHA, €T0 (PU3UUECKUE
CBOMCTBAa. XMMUYECKHE CBOMCTBA KpaxXMaJla: TUIPOJIN3, KAUECTBEHHAs PEaKIIHs
C MOJIOM U €€ IPUMEHEHHE AJIs1 OOHAPY)KEHHsI Kpaxmala B IPOAYKTaxX MUTaHHUS.
I'mrkoreH: 0coOEHHOCTH CTPOCHHS U CBOWCTB. Llemrono3a: ctpoeHne u
(uznveckre cBoiicTBa. XMMHYECKHE CBOHCTBA IEIUTIONO3bI: THAPOIIU3,
oOpa3oBaHue CIOXKHBIX 3QUpoB. [IpuMeHeHne Kpaxmaia 1 LeJUTI0I03bI.
[IpakTrueckoe 3HaueHue noaucaxapuaos. lloHsTre o mpousBoacTBe Oymaru.
Hyxneunossie kucnorsl. Hykneosunsl. Hykneoruasl. HykneMHOBbIE KHCIIOTHI
Kak IpHUpoaHbIe ToauMepsl. COcTaB U CTpoeHue HyKJIenHOBBIX KUCIOT (JJHK u
PHK). I'mnponu3 HyKII€MHOBBIX KUCIIOT. POITb HYKJIEHHOBBIX KHCIIOT B
KusHeaesTeabHocTH opranu3mos. @ynkuun JJTHK u PHK.
Kommnementapaocth. ['enernueckmii koj. MccnenoBanue cocrapa JJHK
YEJIOBEKA U €r0 MPAKTUYECKOE 3HaueHNe. AMUHOKHCIOTEL. CocTaB, CTpOEHHE U
HOMEHKJIaTypa aMHHOKHUCIIOT. | 'OMOJIOTHYECKUI P IPEAETBHBIX AMHUHOKHUCIIOT.
W3omepus mpenenbHbIX aMUHOKHCTOT. OnTrdeckas nsomepus. Ousndeckne
CBOWCTBA MPEIEIbHBIX aMUHOKHCIOT. OCHOBHBIE aMUHOKHMCIIOTHI, 00pa3yoLe
6enku. CriocoObl MOTYYEeHHUs] aMU- HOKUCIIOT. AMMHOKHCIIOTHI Kak aM(oTepHbIe
OpraHMYECKUE COETMHEHUS], pABHOBECHS B PaCTBOpax aMUHOKHUCIIOT. CBOMCTBa
aMUHOKHCIIOT: KHCJIOTHBIE 1 OCHOBHBIE CBOMCTBA; M302JIEKTPUIECKAs TOUKA;
IKUJIMPOBAaHUE U allWJIMPOBAHNE AMUHOTPYTIIIBL; ATEPU(UKALNS; PEaKLIUH C
a30TuCcTOM KucinoToil. KauecTBeHHBIE peakuu Ha aMHUHOKHCIIOTHI C
ruapokcunom mean (11), Huarunpuaom, 2,4-muHUTPoGTOPOESH30IOM.
Crenuduyeckne KaueCTBEeHHbIE PEaKMK Ha ApOMAaTHUECKUE U TeTEPOLIUKIN-
YECKUE AMUHOKHUCIIOTHI C KOHLIEHTPUPOBAHHON a30THOM KHCIIOTOM, Ha IIUCTEUH C
arteratoMm ceuHIA (II). [ToHATHE O MUKIMYECKUX aMHUIax — JIAKTaMaX U
MUKeTonurIepa3nHax. buomornyeckoe 3HadeHue o-aMUHOKHACIOT. O0macTu
MIPUMEHEHUs] aMMHOKHUCIOT. [lenTuael, ux crpoenue. [lentuanas cBs3sb.
AMUIHBIN XapakTep NenTHIHOHN CBs3u. CHHTE3 IENTHA0B. | MIpoIn3 MEeNTHIIOB.
benkn xak npupoaabsie Ononommmepsl. CoctaB U cTpoeHne 6enkoB. [lepBuunas
CTPYKTypa 0eKOB. XUMHUYECKHE METO/Ibl YyCTAaHOBJICHHUSI aMUHOKHCIOTHOT'O




COCTaBa U MOCcIeA0BaTeNbHOCTH. DepMEHTATHBHBINA THAPOIH3 OCIKOB.
Bropuunas cTpyktypa 6eKOB: a-criupaisb, f-cTpykrypa. Tpernanas u
YeTBEPTUYHAS CTPYKTYpa OeskoB. Jucynb(huaHbpie MOCTUKU U HOHHBIC

W BaH-JIep-BaalibCOBHI (THApo(oOHbIe) B3auMOIeHCTBUSI. X UMHUYECKHE
CBOICTBA OEIIKOB: THIPONN3, JCHATYPAIUs, KAUeCTBEHHBIE (IIBETHBIC) PEAKIINU
Ha Oenku. [IpeBpamniennst 6enKoB MUINK B oprann3Me. buonorudeckne GyHKIHH
OenkoB. JlocTHKeHUs B M3yYEHUN CTPOCHHS U CHHTE3a OEJIKOB.
Jdemoncrpauun. 1. PacTBopuMoCTh yriaeBoAoB B Boje U dTaHoie. 2. OOpa3ibl
aMHUHOKHCITOT. JlabopaTtopHbie onbITH. 1. CBoMicTBa TTIOKO3EL. 2. Onpenenenne
Kpaxmaja B poJyKTax nuranus. 3. JKupsl 1 ux cBOHCTBa

Bbicokomoliexysipabie coeunenns (7 4acoB)

OCHOBHBIE TTOHATHUS BHICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMEP, MOJIUMED,
CTPYKTYpPHOE 3B€HO, CTeNeHb nommepu3anuyi. OCHOBHBIE CIIOCOOBI MOTyUYESHHUS
BBICOKOMOJIEKYJIIPHBIX COETMHEHUIM: peakIiuy MOJIMMEPU3aluU U
nonukoHaeHcaruu. Cononaumepuszaiusi. CTpoeHre U CTPYKTypa MOJIUMEpOB.
3aBUCHMOCTH CBOHCTB ITOJIMMEPOB OT CTpoeHwHs Monekyr. Kinaccudukamnms
MOJIMMEPOB: TIACTMACCHI (TIACTUKH), DJIACTOMEPHI (KaydyKH), BOJIOKHA,
KoMI103uThl. COBpeMEHHBIE TUIACTMACCHI (TIACTUKH ) (TIOTUATHUIICH,
HOJHIIPONHIICH, TOJIUCTHPOI, HOTUMBUHIIXIIOPH, (TOPOILIACT,
NOoJM3THICHTEpedTaNaT, akpuiI-0yTaIueH-CTUPOJIbHBIN TIIACTHUK,
nonukapOoHatel). TepMOIUTACTHYHBIE H TEPMOPEAKTUBHEIE TOJTUMEPHI.
®denondpopmanbaeruaabie cMoibl. Kommosutaeie Mmatepuansl. [lepcnekTrBel
MCIIOJIb30BaHMs KOMITIO3UTHBIX MaTepHajioB. YIiemiacTuku. BonokHa, nx
knaccudukanus. [IprupoaHbie 1 XUMUUECKIE BOJIOKHA. MICKyCCTBEHHBIE U
CHUHTETHYeCKHE BOJIOKHA. [[oHATHE 0 BUCKO3€E U alleTaTHOM BOJIOKHE.
[HonmaupHble M MONTUaMHUAHbBIE BOJIOKHA, UX CTPOCHHE, CBOWCTBA.
[IpakTHdeckoe HCMoNb30BaHNE BOJIOKOH. DnacToMepsl. [Ipuponnsrii n
CHUHTeTHYeCKuil KaydyK. Pesnna u 360HUT. [IprMeHeHue monnuMepos.
CunTreTnueckue rieHku. MeMOpanbl. HoBble TEXHOJIOTHH JTATBHEUIIIETO
COBEPUIEHCTBOBAHUS IMTOJIMMEPHBIX MAaTEPUAIIOB.

Jemonctpamuu. 1. O6pasis! mractukoB. 2. Komneknysa BoyiokoH. 3.
[HonukoHaeHCAMS STUIIEHTIUKOIS ¢ TepedTaneBoil kucioroi. JlabopaTopHsie
onbIThl. OTHOIIEHNE CUHTETHYECKHUX BOJIOKOH

K pacTBOpaM KHCJIOT U MIEI0YEH.

JlaGopaTopHblii IpakTHKYM (44yaca)




Yrayoaénnsiii yposensb (11 kaace)

ba3zoBrlii ypoBensb (11kaace)

OcHOBBI HeOprauuveckoii Xumuu (5 4acoB)

Knaccudukamnus 1 HOMEHKIATypa HEOPraHWYECKUX COeAMHEeHNH BaxHeime
KJIaCChl HEOPTAaHUYECKUX BEIIECTB. DIEMEHTHI METAJUIbI U HEMETAJUIbI U X
nonokenue B [leproan- ueckoit cucreme. Kiaccudukarms 1 HOMEHKIIaTypa
CJIOKHBIX HEOPraHUYECKUX COEUHEHUI: OKCUIOB, TUIPOKCUAOB, KUCIIOT U
coueil. ['eHeTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTraHUUECKUX COCIMHECHUM.
Wnentuduxanys HEOPraHMIECKUX BEIIECTB U MOHOB. KOMIUIEKCHEIC
coenuHeHHsI. COCTaB KOMIDIEKCHOTO HOHA: KOMITIEKCOOOpa30BaTellb, INTAH B
Koopaunauuonnoe uncio. HomMeHkIaTypa KOMIUIEKCHBIX COCIUHEHUN.
3HaueHNe KOMIUIEKCHBIX coequHeHu. [loHATHEe 0 KOOPIUHAIIMOHHON XUMUU

1. Ctpoenue atoma. Ilepunoauyecknii 3akon u I[ICXI .M.
MenpaeneeBa (6 1)

Mopnenu ctpoeHus aTroma. Sapo u HyKJIOHBL HyKITUABI 1 U30TOIIBL.
OnextpoH. [yanm3m snextpoHa. KBaHTtoBsie uncia. ATOMHas OpOUTab.
Pacmipenenenre >neKTPOHOB MO OPOUTANISIM B COOTBETCTBUH C
npunnunoM [laymu u npaswiom XyHaa. DIeKTpOHHAS KOH(PUTYpaLus
aTtoMa. BanenTtHbie a5ekTpoHbl. OCHOBHOE U BO30YKICHHBIC COCTOSIHHS
aTOMOB. DJIEKTPOHHAS KJIACCU(PHUKAIHS XUMHIECKUX 3JIEMEHTOB (s-, -, d-
AJIEMEHTHI). DIEKTPOHHBIE KOHGUTYPAIIUU aTOMOB MTEPEXOTHBIX
3JIEMEHTOB.

CoBpemeHHas GopMyITHUPOBKA IEPUOANIECKOTO 3aKOHA H COBPEMEHHOE
COCTOSIHUE MEPUOJNYECKON CHCTEMBI XUMHUYECKUX A1eMeHTOB JI.11.
MenpeneeBa. [lepuoanueckue cBONCTBA 3JIEMEHTOB (aTOMHBIE PaUYCHI,
SHEPTHUsl HOHU3ALUN) U 00pa30BaHHBIX UMH BEIICCTB.

Hemetannl (37 yacos)

Bonopogn. [Tonydenue, pusnueckue 1 XUMUYECKUE CBOWCTBA (PEaKIUH C
MeTallJIaMH U HeMEeTaJllaMH1, BOCCTAHOBJICHHE OKCHIIOB U coliel). [ mapusl.
TommuBHbIE 3neMeHTHI. ["amorensr. OOmIas XapakTepruCcTUKa AIIEMEHTOB TIIaBHOM
noarpynns! VII rpynnel. @u3nyeckue CBOWCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH M3MEHEHHUST OKUCITUTEIILHON aKTUBHOCTH TaJIOTEHOB B
COOTBETCTBHH C UX MOJIOKEHHEM B Tieproandeckoii Tadmuie. [lopsaok
BBITECHEHUS TAJIOTCHOB U3 PACTBOPOB TAIOTCHUIOB. XJIOP — MOJyYeHHUE B
MIPOMBIIIICHHOCTH U JJAOOPATOPUH, PEAKIUH ¢ METAJIIAMH U HEMETaJJIaMH.
B3aumo- nelictBre xyopa ¢ BOJOU U pacTBopaMu 1ienodeid. lenHoit me- xaHu3M
peaxIum B3auMOJIeHCTBHA XJIopa ¢ BogopoaoM. Obe33apaxiBaHue TUTHEBON
BOJIBI XJIOPOM. XpaHEHHE U TPAHCTIOPTUPOBKa xj1opa. Kucimopomusie
COEIMHEHMUSI XJI0pa. [ UIOXJIOPUTEL, XJIOPATHl U MEPXJIOPAThl KaK TUITMYHbBIE
OKHCTIUTEIH.

OcobenHoctu xumuu propa, Opoma u oaa. KauecTBeHHas peakiiys Ha MO,
T"amoreHoBOIOPOIB — TOTyYCHUE, KUCIIOTHBIC

Y BOCCTAaHOBUTEINbHBIE CBOMCTBA. XJIOPOBOAOPOI. I"ajoreHoBo10pOogHbIE
KHCIIOTHI 1 uX conu. CoJisiHast KUCIIOTa U ee coiii. KauecTBEHHBIE peakiny Ha
rajoreHu1-uoHbl. [IJpuMeHeHne TajloreHoB U UX BaXHEUIIIUX COEAUHEHUMN.
DneMEeHTHI MOATPYIIBI Kucinopoaa. O01as XxapakTepUCTUKa SJI€MEHTOB TJIaBHON
noarpynmnsl VI rpynmel. @u3znueckue CBOMCTBA MPOCTHIX BemiecTB. O30H Kak
aioTtpornHas moaubukaiys kucioposa. [lomydyenue ozona. O3onaropsl. O30H
KaK OKUCIHUTENb. [I03UTHBHAS U HETaTUBHAS POJIb 030HA B OKPYXKAIOUIEH cpene.

BemecTBa u ux coiicrea (18 yacos)

XapakTepHble XMMUYECKHE CBONCTBA METAJJIOB, HEMETAJUIOB U OCHOBHBIX
KJIACCOB HEOPTaHMUYECKUX COEIMHEHUH.

Henounsie Metambl. OOIIas XapaKTepUCTHKa MOArpynibl. PU3NUecKre
Y XMMUYECKHE CBOMCTBA JIUTHA, HATPUS U Kanus. VX noxydeHue u
MIpUMEHEHHNE, HaXx0XAeHue B pupoae. OKCUABI U IEPOKCUIBI HATPHUS U
Kanus. Enkue menoun, ux cBOMCTBa, NOIydeHHE U npuMeHenne. Comu
LIEJIOYHBIX METAJUIOB.

[enouHo-3emMenbHBIe MeTauTbl. O0IIast XapaKTepUCTHKA TOATPYIIIEL.
dusznyeckre 1 XUMUYECKUE CBOMCTBA MarHUs M KaJbLUs, UX MOJTy4YeHHUE
Y IpEMEHEHHE, HaX0XKIeHue B pupoae. Comu KaJlbLIusA U MarHus, ux
3HAa4YEHHE B MIPUPOJIE U KU3HHU YEIOBEKA.

ANIOMUHUHM, ero (U3NUeCKUe 1 XUMHUUECKUE CBOWCTBA, TIOIy4YeHHE U
MpUMEHEHUE, HaXOKACHUE B IPUPOE. ATIOMOCHINKATEL. AM(OTEPHOCTD
OKCH/Ia ¥l TUAPOKCHIA amoMuHusA. COJTM alfOMUHUS.

[lepexonHsie aeMeHTHI (cepedpo, Melb, IIMHK, XPOM, PTYTh, MapraHell,
KeJe30), 0COOEHHOCTH CTPOSHUS aTOMOB, (PU3UUECKUE U XUMHUYECKHE
CBOICTBa, OJTy4YeHNE U MpuMeHeHne. OKCUIBI M THIPOKCHUIBI ITHX
METAJJIOB, 3aBUCHMOCTD UX CBOMCTB OT CTENIEHH OKHCIICHUS 3JIEMEHTA.
O6uue ciocoObl nosryyeHus: MetauioB. [loHsITHE 0 MEeTaJLTYprHH.
CrunaBel (uepHble U LBETHBIE). [[pON3BOACTBO UyryHa U CTalH.




BsaumopeiictBue o30Ha ¢ ankeHaMu. CpaBHEHHE CBOMCTB 030Ha U KHCIOPOJa.
Boga u nepokcuz Bogopoaa Kak BOJOPOJHBIE COCAUHEHUS KUCIOPOAA —
cpaBHEHHE CBOWCTB. Ilepokcu Bo1opoa Kak OKUCINUTEND U BOCCTAHOBUTEb.
[epoxcuner metamnos. [lonstue 06 opranuueckux nepokcuaax. Cepa.
Annotponus cepbl. PU3NYECKHE U XUMUYECKHUE CBOMCTBA Cephl
(B3aMMoOAEHCTBHE C METAJUIAMH, KUCIIOPOZOM, BOIOPOJOM, PACTBOPaMHU
nieso4eid, KUCI0TaMU-OKUCINTeNsIME ). B3anmMoneiicTBue cepbl ¢ cynbhuToM
HaTpHs ¢ o0pa3zoBanueM THOCYIb(ara HaTpus. CepoBOIOPO] — MOIyUEHHE,
KHCIJIOTHBIE M BOCCTaHOBUTENIbHBIE cBOMcTBA. Cynbbunel. ducynsdan. [lonsrue
o nonucynbpuaax. CepHUCTHIN Ta3 KaKk KUCIOTHBINA OKcua. OKUCTUTEIbHBIC U
BOCCTaHOBHUTENIbHBIE CBOMCTBA CEpHUCTOrO Ta3a. [lomyuenue cepaucroro rasa B
MIPOMBIIIUIEHHOCTH U Taboparopuu. CepHUCTast KucioTa U ee conu. CepHbIN
aarunapun. CepHas kucioTa. CBOHCTBa KOHIIEHTPHUPOBAHHON U pa30aBICHHOMN
CEpPHOM KUCIIOTHI. JlelicTBUE KOHLIECHTPUPOBAHHON CEPHOM KHMCIIOTHI Ha caxap,
METaJlIbl, HeMEeTaJUIbl, Cynbduapl. TepMuueckas ycTOMIMBOCTD CyIb(aToB.
Kpucrannoruapatsl cynbhaToB Metamios. KauecTBeHHas peakuus Ha CEpHYIO
KHCJIOTY H €€ CONM. DJIeMEHTHI MOArpyIsl a3ora. O0Ias XxapakKTeprucTHKa
3JIEMEHTOB IJIaBHOM NOATpyNIsl V rpynnsl. @U3NYeCKHue CBONCTBA IIPOCTHIX
BellecTB. A30T U ero coeinHeHus. CTpoeHHe MOJIEKYJIbl a30Ta. PU3nvecKue u
XUMHUYECKHE CBOWCTBA a30Ta. [loigydeHne a30Ta B MPOMBILIUIEHHOCTH U
naboparopuu. Hutpumel. AMMuak — ero mnosryuenue, pusndeckue u
XUMHUYECKHe cBOHCTBA. OCHOBHBIE CBOMCTBA BOJHBIX PACTBOPOB aMMHUAKa.
AMMHaK Kak BOCCTAaHOBUTENb. B3anMoelicTBie aMMHuaKka ¢ akTHBHBIMHU
MeTaiamMu. AMun HaTpus, ero cBoiictBa. Conn ammonus. [loBeaenue coseit
aMMOHHS IIpH HarpeBaHUH. KauecTBeHHas peaklys Ha HOH aMMOHUSL.
IIpumenenne ammuaka. OKCHIBI a30Ta, UX MOJTy4YeHHE U cBoHcTBa. OKCUA a30Ta
(D). Oxucnenue oxcupa azota (I1I) kucnoponom. /lumepuzanus okcunia a3ora
(IV). AzoTucrast KHCIIOTa U €€ COJU. HUTPUTHI KaK OKUCITUTENH U
BOCCTaHOBUTEIH. A30THast KUCJIOTa — (pU3HYECKHUE U XUMHUYECKUE CBOMCTBA,
nosrydeHne. A30THasI KHCIIOTa KaK OKHUCINTEND (OTHOIIEHNE a30THOW KHUCIIOTHI K
MeTallJlaM U HeMeTaJiaM). 3aBUCUMOCTH NPOJYKTa BOCCTAHOBIICHHUS a30THOM
KHCIIOTBI OT aKTHBHOCTH METaJlIa U KOHLIEHTpAaUK KUCIOTHI. [IoHsATHE O
KaTHOHE HUTPOHUS. OCOOEHHOCTh B3aMMOICHCTBHSI MarHUs M MapraHia C
pa3baBieHHOW a30THON KHCIOTONH. HUTpaThl, WX GU3NYECKUe U XUMHUYECKHE
CBOICTBa (OKHCITUTENHHBIE CBOMCTBA M TEPMHUYECKAsT yCTOMIHUBOCTD),
npumenenue. @ocdop u ero coeauHenus. Amnorponus pochopa. Pusnueckue
cBoticTBa (hochopa. XuMudaecknue cBoicTBa dhocdopa (peakIuu ¢ KUCIOPOI0M,
TaJIOT€HAaMU, METAJIIAMH, CIIOKHBIMHU

Bonopoa. Ilonoxenue Bonopoaa B Ilepuogudeckoil cucreme.
CoenuneHus BOAOpoa ¢ MeTaliaMu 1 Hemetaiuiamu. Boga. JXKectkocts
BOJIBI U CTIOCOOBI €€ YCTpaHeHHUs.

Ianorensl. OOmas xapakTepUCTHKA MOATPYIIIBI TAIOTEHOB.
I"anorenoBogOpOAHBIE KUCIOTHI M UX COJIM — FAJIOTCHUIBI.

Kucnopon. ®usnueckue 1 XUMUYECKUE CBOMCTBA, IOJyYECHUE U
MpUMEHEHUE, HaX0KAeHue B mpupoae. Amtorponust. OKCHIIBI U
MEPOKCHIBL.

Cepa. Ammorponus cepbl. DU3udecKre B XUMUISCKHE CBOMCTBA CEPEHI, €€
MOJTy4YeHUE U IPUMEHEHHE, HaxoxieHne B npupoje. Cynbpunsl. Oxcup
cepsl (IV), ero gpusuveckne U XUMUUECKHE CBOMCTBA, TIOJIYYCHUS U
npumenenue. Oxcup cepsl (VI), ero hu3uyueckue u XUMHYECKUE
CBOHCTBa, NOIy4eHHE U puMeHeHne. CepHHCTast KUCIOTa U CYJIb(UTHIL.
CepHas KUCIOTa, CBOWCTBA pa30aBIeHHON 1 KOHIIEHTPUPOBAHHON
cepHoit kucnoT. CepHasi KUCIIOTA KaK OKUCIINUTENb. CYIb(aThl.
KauecTBennpie peakiinu Ha CynbGUA-, CyTbPUT- U CYIb(PaT-HOHBI.

A3zoT. ®u3nveckue U XUMHUYECKHE CBOMCTBRA, OJIy4YeHHE U IPUMEHEHHE,
HaXOXXAeHUe B pupoae. Hurpuapl. AMMuak, ero Guznveckue u
XMMUYECKHE CBOICTBA, ITOJydeHHE U IPUMEHEHNE. AMMUaydHas BOAA.
OO0pa3oBanue noHa aMMouus. CoJln aMMOHUS, KX CBOWCTBA, ITOJIyUYCHUE U
npumenenue. KauectBeHnas peaxiust Ha moH ammonus. Oxeun azota (1),
ero (huzrvyeckne ¥ XMMUYECKUE CBOMCTBA, MOJyYeHUE U IPUMEHEHHE.
Oxcup azora (IV), ero ¢pusnyueckre 1 XMMUYECKHE CBOICTBA, MIOJTyYeHHE
u npumeHenne. Okcup asota (1) u azoTHcTas kucnora, okcuA azota (V)
U a30THas Kucnora. CBOWCTBA a30THON KUCIIOTH, €€ IOITy4YeHHE U
npuMeHeHue. Hurparsl, ux ¢pusnyeckre 1 XMMUIECKHUE CBOICTBA,
MIPUMEHEHHE.




BEIIeCTBAMH-OKHUCIUTEISAMH, Iero4amMu). [lomyuenue u mpumeHenue gocdopa.
Xmopuzsl pochopa. Pochun. Dochumpr. PochopHBIN aHTHIPHI.
Optodochopras u meradochopHast KHCIOTH 1 UX coyii. KadecTBeHHas
peaxnus Ha opTodocdaTsl. Paznoxenue oprodocdopHOl KUCIOTHL
IIpumenenne hochopHOI KUCIOTH U ee coneid. bronorndeckas poiasb ¢pocdaTos.
ITmpodocdopuas kucmota u mupodocdarsr. Oxenn dpocdopa (I1I),
tdochopucras xucnora u ee conr. PocPopHOBATUCTASI KUCIIOTA U €€ COIH.
[onrpymnmna yriepoga. O0mmas XxapakTepUCTHKA JIEMEHTOB TJIAaBHOM MOATPYIIIBI
IV rpynmel. Yrnepoa. Amnotponus yriaepona. CpaBHEHHE CTPOCHHUS U CBONWCTB
rpaduTa u anmasa. OyuiepeH Kak HOBasi MOJIEKYJIsipHas (hopMa yriepoa.
YT0jb: XUMUYECKHUE CBOWCTBA, MOTYUYCHUE U PUMEHEHUE yriis. KapOuabl.
TIMunponu3 xapOuaa KambIws 1 Kapouaa amoMuHuS. KapOuer mepexoqHbx
MeTaIIoB (3KeJe3a, XpoMma U Jp.) Kak CBepXIpoUYHbIe MaTepuaibl. CHHTE3-Ta3
KaK OCHOBa COBPEMEHHOH MPOMBINUIEHHOCTH. OKCUBI yriiepoaa. DIEeKTPOHHOE
CTPOEHIE MOJIEKYJIBI YTapHOTO Ta3a. YTONb U YrapHBIA T'a3 KaKk BOCCTAHOBHUTEIH.
Peaknust yraproro rasa ¢ pacruraBamu menodeii. Cuares hopMuaTos.
O0pa3zoBaHue yrapHOTO Ta3a MPH HEMOJIHOM CropaHuH yrisi. buonorudeckoe
JeiicTBUe yrapHoro rasa. [lomyuenne u mpuMeHEeHHe yrapHoro rasa.
YTrIIeKucibli Ta3: morydeHue, XUMHIECKHUEe CBOMCTBA (B3aMMOIeiCTBIE
YTIEKUCIIOTO Ta3a C BOJIOH, IEI0YaMHu, MarHUEM, TIEPOKCHUIaMH METaJIIOB).
DJEeKTPOHHOE CTPOSHHE YIIIEKUCIIOTO Ta3a. YTONbHAs KHCIOTa U €€ COJH.
KapOoHnaTs! u ruipokapOOHATHI: WX MMOBEICHNE TIpH HarpeBannu. KayecTBeHHas
peaxius Ha kKapOooHaT-noH. HaxoxkieHne kapOOHATOB MarHus W KaJbIHs B
NPUPOJIE: KOPAIUIBI, )KEMUYT, H3BECTHSIKH (M3BECTKOBBIE TOPHI, KAPCTOBBIC
TIEIEePHI, CTAJIAKTUTHI U cTanarMuThl). Kpemawuii. @u3ndeckrne 1 XUMUIECKHES
CBOIicTBa KpeMHUS. Peakinu ¢ yriem, KUCIOPOIOM, XJIOPOM, MarHueM,
pacTBopam mienoveid, cepoBogopoaoM. CritaH — BOJIOPOJTHOE COeTMHEHNE
kpemuus. Cununuael. [lomyuenne n npumenenne kpemMHus. OKCHJT KPEMHHS
(IV), ero cTpoenue, pu3nvecKue 1 XMMHUUECKHE CBOWCTBA, 3HAUCHHE B IPUPOJIE
" IMIPUMCHCHHUC. erMHI/IeBBIC KHCJIOTHI U UX COJIN. FI/IJIpOHI/I?z CHUJINKATOB.
CurkaTHBIC MUHEPAJIBI — OCHOBA 36MHOU KOPBI. AJTFOMOCHIIMKATHL. bop.
Oxcun 6opa. bopras kucnora u ee conu. bypa. Bonopoausie coequnenus 6opa
— Oopansl. [Ipumenenne coennHenuit Oopa. biaropoaHsie (MHEPTHBIE) Ta3bI.
OO6mas xapakTeprucTHKa dJIEMEHTOB TiaBHOW noArpymmsl VIII rpymmsr.
OCoOEHHOCTH XUMUYECKHX CBOUCTB. [IpuMeHeHune 01aropoTHbIX ra30B.
Hemoncrpanuu. 1. I'openue Bogopoaa. 2. [lonydenue xsopa (OmbIT B
mpobupke). 3. OKHCITUTENBHBIE CBOMCTBA pacTBOpa TUIIOXJIOPUTA HATPHSL. 4.
OmbITE ¢ OpoMHOM BoO#. 5. [lmaBmenue ceprl. 6. ['opeHme cephl B KUCIOPO/IE.
7. BzaumopeiicTBue xxenesa ¢ cepoid. 8. ['openue cepoBopopona. 9. OcaxaeHue




cynsduaos. 10. Croiicta cepHuctoro rasa. 11. /leiicTBre KOHIICHTPUPOBAHHOH
CEpHOI KUCIIOTHI Ha Me/Ib U caxaposy. 12. PacTtBopenne ammuaka B Boje. 13.
OcHoBHBIE CBOIiCTBa pacTBOpa aMMuaka. 14. Kartanutuueckoe okucneHue
ammuaka. 15. [Nomyuenue oxcuna azota (II) u ero okucnenue Ha Bo3ayxe. 16.
JleticTBre a30THOM KUCIIOTHI Ha Menb. 17. 'openne dhocdopa B kuciopoze. 18.
IIpeBpamenue kpacHoro ¢ocdopa B OBl U €ro CBeUeHHUE B TeMHOTE. 19.
Bsaumopeiicteue hocdopHoro anruapuaa ¢ Bonoit. 20. O6pasiml rpadura,
anMasa, kpemHus. 21. I'openune yraproro raza. 22. TymeHue miamenu
YTIEKUCITBIM Ta30M.

23. Paznoxenue Mmpamopa. JlaGoparopusie onbiThl. 1. [lonydueHue xiopa u
U3y4YeHHUE ero CBOMCTB. 2. CBOMCTBA XJIOPCOACPKALIUX OTOSIUBATENCH. 3.
CsoiicTBa OpoMa, roia u ux coneil. 4. MizydeHue cBOWCTB CEpHOI KUCIOTHI U €€
coisieid. 5. M3yueHue CBOMCTB BOJHOTO pacTBopa amMmmuaka. 6. CBoiicTBa coieit
ammonus. 7. KauecTBeHHas peakius Ha kapOoHaT-uoH. 8. McnbeiTanue pacTBopa
CHJIMKaTa HaTpus HHIUKaTopoM. 9. O3HaKoMIIeHHE ¢ 00pa3amMu MPUPOITHBIX
CHJIMKATOB.

OO0mmue cBoiicTBa MeTaJLJI0B (3 4aca)

Mertannsr O0mmii 0630p 31eMeHTOB — MeTauioB. CBOWCTBA MPOCTHIX BEIIECTB-
METaJUIOB. DIIEKTPOXUMHUYECKUH PsiJl HANPSDKEHNI MeTaiuioB. MeTtajuimaeckue
KpucTaumyeckue penreTk. CriaBbl. XapakTepucTHKa HanOoJiee N3BECTHBIX
criaBoB. [lonyyeHne U pUMeHeHHE METAJNIOB

MetaJsuibl riaBHbIX noarpynn (12 yacos)

enounsie Metauibl. OOMIas XapaKTepUCTHKA SIEMEHTOB IVIABHON TOATPYIIIIBI
I rpynmsl. CBoiicTBa IIETOYHBIX METaIOB. Pacrio3HaBaHne KaTHOHOB JINTHS,
HaTpus U kanusi. Hatpuil 1 kanuii — npeacTaBuTeNy WENOYHbIX METAILIIOB.
XapakTepHble peaky HaTpus U Kanus. [lonydeHne meaoyHbIX METaIoB.
Oxcupsl 1 nepokcu bl HaTpus U kanns. CoenquHenus HaTpus U kannd. Conn
HaTpUs, KK, UX 3HaYCHHUE B IPUPOJIE 1 )KU3HH YenoBeka. Cojia v eKuil HaTp
— Ba)KHEHIINE COeANHEHN HaTpusl. bepniuii, Maraui, meI09YH03eMEIbHbIE
MmeTasuiel. O0Ias XapakTepUCTHKa 3JIEMEHTOB TIIaBHOHM noarpynmnsl 11 rpymnisr.
Bbepunnmii, Maraui, meno4Ho3eMeNbHbIe MeTaIbl. AM(POTEPHOCTh OKCHAA U
ruzpoxkcuza oepumnst. OKkpacka IJIaMEeHU COJISIMU LEJI0YHO3EMEIIbHbIX
MeTaJuIoB. Maruuii 1 KajapLui, uX 00Ias XapakTepUCTHKa Ha OCHOBE
nosioxkeHnus B Ilepuoguueckoii cucreme anemenTos /1. 1. Menneneesa u
cTpoenus aroMoB. [ToiydeHue, pu3nNUeCcKre U XUMHYECKHE CBONCTRA,
MIPUMEHEHUE MAarHUs, KaJbIHsl U UX coeqnHeHn. Con MarHus 1 KajubLus, UX
3HAa4YCHHUE B MIPUPOAE U KU3HH YeJoBeKa. JKeCTKOCTb BOJIBI U CIIOCOOBI €€
YCTpaHCHHSL.




AnromunHmiA. PacpocTpaHeHHOCTH B IPUPOJIe, PUINISCKUE U XUMUYCCKHE
CBOIicTBa (OTHOIIIEHNE K KHCIIOPOTy, TaJIOTeHaM, PaCTBOpaM KHCIIOT U LIeJI0YeH,
anmromorepmus). [IpousBoacTBo antomunwms. [IpuMeHeHe aTrOMUHYSL.
AmoTepHOCTh OKCcHa U ruapokcua amomunus. Conu amomuaus. [lomHoe
pas3ioXeHne BOIOH CoJel allfOMHUHUS CO CIa0BIMU IBYXOCHOBHBIMH KHUCIIOTAMHU.
AmroMHHATHI B TBEPAOM BUJIE U B pacTBope. KoMmiekcHbIE COeTMHEHNA
anmromunaus. OnoBo u cBuHen. OU3NYEeCKHe U XUMUYECKHE CBOMCTBA (PEaKInu C
KHCIIOPOJIoM, Kucinotamu ), mpumeHerne. Conu ososa (I1) u ceunma (11).
CBHHIIOBBI aKKYMYJIISITOP.

MeTtajuibl 10004HbIX noArpynn (21 yac)

MerTanisl T000YHBIX moArpyIn. O01mas xapakTepuCTHKa IEPEX0JHBIX METAIIIOB
I—VIII rpynm. OcoOeHHOCTH CTPOCHHUS aTOMOB ITEPEXOIHBIX MeTauioB. O0rme
(hr3uueckne u XUMHYecKue cBoicTBa. [IpuMeneHne MetamioB. XpoM.
®dusnueckue CBOUCTBA XpoMa. XUMUYECKHE CBOMCTBA XpoMa (OTHOIIEHUE K
BOJITHOMY TIapy, KUCIOPOY, XJIOPY, pacTBopam KUcioT). [lonydeHue u
npumenenue xpoma. CoennHeHus: Xxpoma. M3meHeHne OKUCIUTENbHO-
BOCCTaHOBUTEJBHBIX M KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THIIPOKCHJIOB
XpOMa C POCTOM CTETICHH OKUCIIeHHsI. AM(OTEepHBIe CBOWCTBA OKCHA U
runpokcuza xpoma (I11). Oxucnenue coneit xpoma (III) B xpomarsl. Bzaumusie
nepexo/ibl XpOMaTOB M JUXPOMATOB. XPOMaThl M JUXPOMATHI KaK OKHCIUTEIIH.
[MonHoe paznoxenue Bojoi coneid xpoma (I1I) co cnabbiMu IByXOCHOBHBIMU
kucnotamu. KommmekcHsle coequaenns xpoma. Mapranen. dusnyeckue
CBOWCTBa Mapranua. XMMHIECKHE CBOMCTBA MapraHia (OTHOLIEHHE K
KHCIIOPOY, XJIOPY, pacTBopaM KucioT). [lonydyenne u npumeHeHre MapraHiia.
Oxkcua mapraama (IV) kak okucnutens u katanuzarop. [lepmanranar

KaJus Kak okucaurtens. Oxenna v ruapoxkeng Mapradua (I1):

nosryuenue u cBoiictea. Coenunenus mapranna (I1I). Manranat (V1) kanus u
manrasat (V) kanusg, ux nonaydenne. JXKenezo. Haxoxaenue B mpupoze.
3HaveHue xKelne3a Uil OpraHu3Ma yejaoBeka. Gu3nueckue CBOWCTBA KeJesa.
XUMHUYECKHE CBOUCTBA KeJie3a (B3auMOACHCTBHE C KUCIOPOJIOM, XJIOPOM,
CEpOi, yrieM, BOJIOH, KUCIIOTaMH, pacTBOpaMu coJieil). CIiaBhl skenesa ¢
yraeponoM. [lonydenue u npuMernenue xene3a. CoeAMHEHUS JKemesa.
CpaBHeHHE KHCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOHCTB
ruapokcuna xxernesa (1) u runpoxcuna sxenesa (I11). Comnu xxenesa (1) u xenesa
(IIT). Metoast iepeBona coneit xenesa (1) B conmn xenesza (I1I) u obpaTtHo.
[TonHOE paznoxenue Bomoi coueld sxene3a (I11) co cmabpiMu TBYXOCHOBHBIMU
kucnoramu. OKUCITUTENBHBIC CBOMCTBA coequHeHui xkene3a (1I1) B peakiusix ¢
BOCCTaHOBUTEJSIMU (MOJIUI0OM, CEPOBOIOPOJIOM U Meabto). Llnanuansle
KOMILIeKCHI Jkene3a. KauectBennble peakunu Ha noHsl xenesa (1) u (11D).




®Deppurtsl, UX NOJy4YeHUE U IpuMeHeHne. Mens. HaxoxneHnue B mpupoze.
buonornyeckas pons. ®u3nveckrne 1 XUMHISCKHE CBOHCTBA (B3aMMOICHCTBHIE C
KHCIIOPOJIOM, XJIOPOM, CEPOH, KHCIOTaMHU-OKUCIUTESIMU, XJIOPUIOM JKene3a
(I1I)). B3aumopeiicTBue Men C KOHIIEHTPUPOBAHHBIMHU COJISTHOM,
OpOMOBOAOPOIHON M HOTOBOIOPOIHON KHCIOTaMU 0€3 JO0CTyTa BO3AyXa.
[Tomygenune u npumenenune menu. Oxcun u ruapokcun mean (11). Comm mean
(II). Mennsrit kynopoc. Ammuakatsl Mmeau (I) u meau (I11). [lonyyenne okcuaa
menu (I) BoccranoBnenuem rugpokcua meau (I1I) riaroxosoit. [lonyyenne
xnopuaa u noauna meru (I). Cepedpo. Ouzndeckne U XUMHUIESCKUE CBOMCTBA
(B3auMoIeHiCTBHE C CEPOBOIOPOIOM B MIPUCYTCTBUU KUCIOPOIa, KUCIOTaMU-
okucnuTensaMu). OcaxaeHne okcuaa cepedpa Mpu ASHCTBUM MIEIIOYH Ha CONU
cepebpa. AMMuakatsl cepebpa Kak okucnuTenu. KauecTBeHHas peakius Ha
noHbI cepebpa. [Ipumenenne cepebpa. 3010T0. OU3NIECKHE U XUMUIECKHE
CBOICTBa (B3aUMOJIEHCTBHE C XJIOPOM, «ILIAPCKON BOJIKOI»).
3onoToxnopoBonopoaHas kuciota. ['unpokenn 3omota (I11). Komrexcsr
3050Ta. CIocoOBI BEIETICHHS 30J10Ta U3 30JI0TOHOCHOW Topoibl. [IpuMenenme
3onoTa. Lunk. dusnueckre u XuMHYeCKre CBOMCTBA (B3aMMOACHCTBIE C
rajoreHaMu, KUCIOPOJIOM, CEPOil, BOJIOM, pacCTBOpaMU KUCIIOT U IIEIOYCH ).
[Tomydenue u npuMeHeHne UHKA. AMGOTEPHOCTH OKCHAA U THAPOKCHIA INHKA.
Baxwneiimue conu

nuHKa. PTyTh. ®U3nyeckue U XuMU4YecKue (B3aMMOAEHCTBUE C KHCIOPOIOM,
CEepOoH, XJIOPOM, KHCIIOTaAMU-OKUCIUTEIIME) cBo¥icTBa. [lonydenne u
MPUMEHEHUE PTYTH. AMallbraMbl — CIUIABbI PTYTH ¢ MeTajuiaMu. OKCUa pTyTU
(IT), ero monmyuenne. Xnopua u noxun prytu (II). Jemoncrpanuu.

1. Konnekuus meramnos. 2. Konnekus MmuHepanoB u pya. 3. Komnexkuus
«Keneso u ero crasely. 4. OkpalluBaHUE IUIAMEHH COJISIMU LLIETOYHBIX U
MIEJIOYHO3EMENTBHBIX METAJUIOB. 5. B3anMoeiicTBue HaTpus ¢ BOAOM. 6.
BzanmonerictBue kanbiins ¢ Bogoi. 7. Komrekmusa «Amromunuiiy. 8. [lnasnenue
amoMuHud. 9. BzauMopeiicTeue anmoMuHus co menoysto. 10. Anmomorepmusi.
11. BzaumoaeiicTBre XpoMa ¢ COJISTHOM KHUCIOTOM 6€3 mocTyma Bo3mayxa. 12.
Ocaxnaenne ruapokcuna xpoma (III) u okucieHue ero mepoKCHUIOM BOIOPOIA.
13. Paznoxenue nuxpomarta ammonus. 14. Pasnoxenue nepokcuaa Boio- poaa
noj JecTBUEM JUOKCcUAa MapraHia. 15. OcaxaeHue
runpokcua xenesa (1) u okucnenne ero Ha Bo3ayxe. 16. Boienenue cepedpa
U3 ero coJeii aerictrueM meau. JlabopaTopusie onbIThL. 1. OKkpamnBaHue
IUTAMEHU COEJMHE- HUSIMH LIEJIOYHBIX METaUIOB. 2. O3HaKOMIIEHUE ¢ MUHEpaJla-
MU Y BaXKHEHIIIMMU COCUHEHUSIMU 11IEJTOYHBIX METAJUIOB.

3. CBoiicTBa COeTUHEHHUH IMIETOYHBIX MeTaLIoB. 4. OKpacka IIlaMeH! COJISIMH
IIEJIOYHO3EMENLHEIX MeTaIoB. 14. CBoiicTBa MarHus ¥ €ro COeTUHEHUN. 15.




CBolicTBa coequnennii kanpius. 16. XKXectkocts Boanl. 17. CBolicTBa
amromunusd. 18. CBolicTBa coenuuenuii amomMuaus. 19. CoiicTBa 010Ba, CBUHIIA
U UX

coequHenuil. 20. ColicTBa coeanHeHui xpoMa. 21. CBoiicTBa MapraHua u ero
coenuHeHmi. 22. 3y4ueHne MuHepaios xenesa. 23. CBoiicTBa xenesa. 24.
CBolicTBa Me/IH, €€ CIIJIaBOB U coenuHeHuii. 25. CBOMCTBA IIMHKA U €T0
COCIVHCHUM.

Ctpoenue BemecTa (14 yacoB)

Crpoenne aroma. Hyxmuapsl. M3otonsl. Jledext maccel. TUIBI paquoakTHBHOTO
pacnaga. TepmosinepHblid cuHTE3. OTKPBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.
Snepusbie peakuuu. TUIB AAEPHBIX peakluii: AeneHne u cuare3. CKopocTh
peakuu paiHoaKTUBHOTO pacnana. [I[puMeHenne paaHoOHYKINAOB B MEAHLIUHE.
Merton MeueHBIX aToMOB. [IpuMeHeHe painoakTUBHBIX HYKJIH/IOB B
TE€OXPOHOIOTHH

I'eitzenbepra. [lousTHE 0 BOTHOBOM QyHKINN

KBanToBbIe uncia. AToMHas opOuTaib. PactpeneneHue 3J1eKTPOHOB 110
SHEPTeTUYECKUM YPOBHSM B COOTBETCTBUU C MPUHIIUIIOM HAUMEHBIIICH SHEPTHH,
npaswioMm XyHna u npuHmmioM [laymu. OcobeHHOCTH CTpOeHHS
SHEPreTHYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB. DJIEKTPOHHAS KOHPUTypaIus
aToMa. DJICKTPOHHBIC KOH(DUTYPALIMU TOJOKUTEIBHBIX M OTPUIATEIIbHBIX
HMOHOB. BalleHTHBIE 3JIEKTPOHBI

DIIEKTPOHHAS IPUPO/Ia XUMUUECKOU CBsI3U. BUIbI XUMUYECKOH CBS3H.
KoBasieHTHas CBsI3b U €€ XapaKTePUCTUKHU (JHEPTHS CBSI3H, JUTMHA CBSI3H,
BaJICHTHBIN YTOJI, KPATHOCTH CBSI3H, MOJISIPHOCTH, MOJISIPU3YEMOCTB ).
KoBanentHas HenoispHas W MoOJspHAS CBs3b. OOMEHHBIN U JOHOPHO-
aKILIETITOPHBIN MeXaHU3MbI 00pa30BaHNs KOBAJIEHTHOW MOJSPHO CBSI3U.
T'eomerpusa Monekymbl. JIUMOIbHBIA MOMEHT CBSI3H, IUIOJbHBIA MOMEHT
MoJIeKyJibl. JleMoHcTpanuu. Moaenu MoiIeKyI.

Xumuueckas cBsi3b. oHHas cBA3b. OTIWYNE MEXTY HOHHON U KOBaJICHTHOU
cBs13610. CTpOEHHUE TBEP/IBIX TEN. THITBI KPUCTAIUTMYSCKIX PEMICTOK HOHHBIX
coenuHeHwuil. [loHaTHE 00 3eMeHTapHOi siuelike. Pacuer uncna MOHOB,
coJiepKallIMXcs B AieMeHTapHOM siuelike. MoHHbIe paauychl. Pacuer yncna
HMOHOB, COJEP)KAIIUXCS B JIEMEHTApHOU stueiike. JleMoHcTpanuu.
Kpucrammueckue peméTku.

Xumuueckas cBsi3b. Meramnueckas cBsi3b. CTpoeHHE TBEPABIX TEll.
Kpucramnueckue u amopdHbie Tena. THITEI KpUCTAITHYECKUX PEIIETOK
MeTauioB. OnpeneneHue METALTHIECKOTo paauyca. JleMoHCTpaIiy.
Kpucranmnndeckue peméTku.

Ctpoenue BemecTna (26 4acoB)

KoBanenTHas cBsi3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHMUSL.
XapaKTepUCTUKU KOBAJIEHTHOU CBsI3U. KOMIUIEKCHBIE COEAMHEHMSI.
DIeKTPOOTPUIIATENIBHOCTh. CTENEHb OKUCICHUS U BAJICHTHOCTD.
l'ubpunmzanus atToMHBIX opOuTaneii. [I[poctpancTBeHHOE CTpOCHME
monekyi. [TongpHocTts Monekyn. MoHHas cBsi3b. MeTayuinueckast CBsI3b.
Bonopoanas cBs3b. MexxMoeKyIapHbIEe B3auMOAeUCTBUS. EnuHas
NIpUPOJA XUMHUECKHX CBS3EH.

[IpakTuaeckas padora Nel — Perenne sxcriepuMeHTaIBHBIX 32129 110
OTIpe/IeNICHHIO MJIACTMACC M BOJIOKOH.




MexMoneKyJsipHble B3auMoaecTBYsL. BoopoaHas CBsI3b U €€ BIUSHUE Ha
CBOIiCcTBa BeliecTBa. [IOHATHE O CYTTPAMOJICKYIISIPHOM XUMHU

Pemenuie 3a/1a4 1 BHIMOJIHEHUE YIPAXXKHEHHUN, TIO3BOJISFOIIAX
CHCTEMAaTHU3UPOBATh U 000OIINTE MOJTyYeHHBIE 3HaHUA 110 TeMe «CTpoeHue
BEIESCTBAY

Teoperuyeckoe onucanue XuMu4eckux peakumii (21 yac)

TemnoBoii 3PPEeKT XMMUUECKON peaKui. DHIOTEPMUUECKUE H
9K30TEpMUYECKHE peakun. TepMoxumudeckue ypasHeHus. [lonsatue o
BHYTpPEHHEW SHEPTHH U SHTAIBIHH. Tertora 00pa3oBaHus BEIIeCTBA. DHEPTHS
cBs3u. JleMoHCcTpauy. DK30TepMUUECKUE U IHAOTEPMUIECKIE XUMUUECKUE
peaknuu. TemmoBsle IBICHNAS IPH PACTBOPEHNN CEPHON KHCIOTHI 1 aMMHAYHON
CEJIUTPBI

3axoH I'ecca u ciencTBUS U3 HETO. DHEPTus CBA3U

®opmynHUpoBaTh 3aKOH ['ecca U cneacTBHE U3 HEro. PacCUMTHIBATH TEIIIOTHI
PeaKnuu yepe3 TerIoThl 00pa30BaHusl BELIECTB. PacCUnTHIBATh TEMIOTHI
peakuuu

[Monsitrie 06 suTponu. Bropoii 3akon TepmoauHamukn. @opmyna bonbivana
Oneprust [ m60ca 1 KpuTepur CaMONPOU3BOIBHOCTH XUMHYECKON peaKkiuu
Pemienue pacyeTHBIX 3a4a4 10 XUMUYECKUM (POPMYJIaM U yPaBHEHUSIM T10 TEME
«XuMu4eckasi TepMOIUHAMHKA

CKOpPOCTb XUMHUYECKUX PEaKLHi, €€ 3aBUCIMOCTb OT Pa3JInYHbIX (PaKTOPOB:
MIPUPOJIBI PEATUPYIOIINX BEIECTB, KOHIEHTPALMU PEarnpyronInX BEIIECTB,
TEMIEPATyphl, HAINYHS KaTalu3aTopa, IUIOIIA N MOBEPXHOCTH pearupyronmx
BellecTB. Peakiinu roMOreHHbIE U T€TePOreHHbIE. DJIeMEHTapHbIE PEaKIUH.
MexaHu3M peakunu. AKTUBUPOBAHHBIN KOMIUIEKC (IIEPEXOIHOE COCTOSIHHE).
3akoH AeicTByromuX Macc. KoHCTaHTa CKOPOCTH PEeaKIiy, €€ pa3MEepHOCTb.
CKOpOCTh peakIuy paInoaKTUBHOTO pacmana. Ilepros momypacmnaza.
JemoHcTpanuu. 3aBUCMOCTh CKOPOCTH pEaKLUHU OT PUPOABI BEILIECTB HA
IIpUMEpE B3aUMOJIEHCTBHS PACTBOPOB Pa3INYHBIX KUCIOT OJMHAKOBOMN
KOHIICHTPAIINH C OJUHAKOBBIMH KyCOUYKaMH (TpaHyJIaMHt) IIMHKA U OJJUHAKOBBIX
KYCOYKOB pa3HBIX METaJUIOB (MarHusl, IMHKa, jKeJie3a) C paCTBOPOM COJISTHOM
KHCIIOTHL. B3anMopelcTBrue pacTBOPOB CEPHOM KUCIIOTHI C paCTBOPAMH
THOCYNb(aTa HATPUS Pa3TUIHON KOHIIEHTPAIIH

[Ipaeuiio Bant-I'od¢a. [TonsaTre 00 s3HEpruy aKTUBALKMU B 00 SHEPTeTUYSCKOM
npoduine peakuuu. YpaBHenue Appenuyca. Jlemonctpaunu. Bzanmoneiicteue
PacTBOPOB CEPHOM KUCIIOTHI C paCTBOPAaMH THOCYJIb(]aTa HaTpUs pa3IuIHON
TEMIEPATYpPBI

Xumnueckue peakuuu. (16 4)

XHMHYECKHE PEAKIH U 3aKOHOMEPHOCTH UX NMPOTEKAHUS.
Krnaccudukanms XuMU4IeCKUX peakliii B HEOPTaHMIECKOH U
OpPTraHUYECKON XUMHUH. 3aKOHOMEPHOCTH NPOTEKAHHUS XUMHUYECKUX
peakuuii. TeroBsie 3G heKThl peakiuii. TepMOXUMHUYECKUE YPaBHEHHUSL.
CKOpOCTh peakiy, €€ 3aBUCMOCTh OT Pa3lIUYHbIX (PAKTOPOB.
OO6patumocTs peaknnii. XuMudeckoe paBHoBecue. KoHcTaHTa
paBHOBecus. CMelleHne paBHOBECHS MO/ JEHCTBUEM Pa3INIHbBIX
¢daxropos. [Ipuniun Jle Hlarense.

XUMHYECKHE PEAKLUH B BOOHBIX PACTBOPAX. DJICKTPOIUTHIECKASL
nucconuanyst. Peakuun noHHOTo 0OMeHa. ['uaponn3 opraHuuecKux u
HEOPraHMYECKHX COeTMHEHUH. 3HaueHNe THAPOIN3a B OMOIOTHIECKUX
00MeHHBIX nponeccax. [[ppumMenenre ruposnmsa B IPOMBIIUIEHHOCTH
(OMBIIIEHUH KUPOB, OITYyYEHHE THAPOIU3IHOTO CIIUPTA).
OKuncCAUTETHHO-BOCCTAHOBUTENBHBIE peakiui. Koppo3us MeTanioB u ee
BUBI (XMMUYECKas U IeKTpoxumudeckas). CriocoObl 3alIUThl OT
KOPpO31HU. DIEKTPOIIU3 PacTBOPOB U paciiaBoB. [IpakTudeckoe
MIPUMEHEHHUE IIEKTPONIN3A.

[IpakTnueckas padora Ne2 — CKOpOCTh XUMHUYECKOHN peakIny.
XUMHYECKOE PaBHOBECHE.

[IpakTuueckas padora Ne3 — Perrenne skcriepuMeHTaIIBHBIX 3a/1a4 110
teme «['uaposnus»




KaranuzaTops! u kaTanu3. DQHeprusi akTHBALMU KaTaTU3UPyeMON U
HEKaTAJIM3UPYEMOH peakii. AKTHUBHOCTb U CEJIEKTUBHOCTh KaTaau3aTopa.
l'oMoreHHBIl 1 TeTepOreHHbIH KaTanu3. [ OMOreHHBIN KaTaju3 B ra30Boi (ase.
Karanutnueckoe okucieHne yrapHoro ra3a B KOHBepTepax

BBIXJIOITHBIX Ta30B B aBTOMOOMIISIX. POk KaTanu3aTopos B IpUpoOE U
MPOMBIIIIEHHOM POU3BocTBe. DepMEHTHI Kak OMOJIOrHYECKHE KaTaal3aToOPhl.
JemoncTpanuu. Pasnoxenue nepoxkcuia BoJOPO/a C MOMOIIBIO
HEOPraHUYEeCKHUX KaTalIn3aTOPOB U MPUPOAHBIX OOBEKTOB, COIEPKALIIX
karanasy. JlaboparopHslii onbIT 26. Katanurniyeckoe pasiioKeHUe MepoKCcuIa
BOJIOpOJA.

OO6patumbie peaknnu. XuMudeckoe papHoBecue. KoHcTaHTa paBHOBECHS
IIpunnun Jle lllaTtenbe. PaBHOBECHBIE COCTOSIHUS: YCTOWYUBOE, HEYCTOMUMBOE,
6e3paznnyHoe. CMeleHne XUMUYECKOT0 paBHOBECHS O] IEHCTBUEM
PasIn4HBIX (PAaKTOPOB: KOHLEHTPALMU PEareHTOB WM IPOAYKTOB PeaKiH,
JaBJICHUs, TeMIIepaTypbl. Poib cMemeHust paBHOBECHS B TEXHOJIOTHUECKUX
nporeccax. JlemoncTpannu. 3aBUCUMOCTD MOJI0KEHHSI PAaBHOBECHUS B CHCTEME

2NO2 *, “ N204 ot TemrepaTypbl

Pemenue sxcriepuMeHTABHBIX 3324 Ha onpezeNieHre (PaKTOpoB, BIMSIONUX Ha
CKOPOCTh XUMHUYECKOH PEAKINH U TIOJOKEHNE XMMHUIECKOTO PAaBHOBECHS
Honnoe nmpousBenenue Boabl. Bogopoausril mokazatens (pH) pactBopa. Pacuer
PH pacTBOpOB CUIIBHBIX KHUCIIOT U IEJIOYEH

PaBHOBecue B pacTBopax. KoHCTaHTHI AHccONMAIiNU cabbIX JIEKTPOIUTOB.
CBs13b KOHCTAHTHI M CTETICHU JUCCOIHMAINH. 3aK0H pa3BeaeHust OCTBaIbIA.
PaBHOBecue Mex Ty HaCHIIIIEHHBIM PacTBOPOM U ocajsikoM. [IpounsBeneHne
PacTBOPUMOCTH

lanpBannveckuii 3eMeHT (Ha npuMepe aneMenTa Januansg). XuMuuecKue
HNCTOYHUKH TOKA: raJIbBAHUYCCKHUE DJICMCHTBI, aKKYMYJIATOPbI U TOIIJIMBHBIC
aneMeHThl. @opMa 3anuch XUMUYECKOTr0 HCTOYHMKA TOKa. CTaHIapTHBIN
BOJIOPOJHBIH 3nekTpoa. CTaHAapTHBIN AIIEKTPOIHBIN TOTEHINAT CUCTEMBI.
[TonsiTHE 0 PNEKTPOABIKYIIEH cHJle peaKiy. DIEKTPOXUMUYECKHUI ST
HanpsKEeHUH (aKTUBHOCTH) MeTaiuToB. HampaBieHne OKuCIUTENbHO-
BOCCTaHOBUTEJBHBIX PEaKUi. DIEKTPOIN3 BOAHBIX PACTBOPOB AJIEKTPOIUTOB.
3aKOHBI IJEKTPOIN3a

Pemenne 3a4a4 U BBIIIOJITHCHHUEC ynpamHeHI/Iﬁ, TIO3BOJIAOIIINX
CHCTEMaTH3UPOBaTh U 00OOLIUTH MOTy4YeHHBIE 3HaHU 0 TeMe «TeopeTnueckue
OCHOBBI XUMHI




Xumnyeckasi Texnosorus (19 yac)

OCHOBHBIC MPUHITAITEI XUMAYECKOH TeXHOIOTHH. OOIIHe MPeICTaBICHIS O
MPOMBIIUIEHHBIX CHOCO0ax MOMyYeHNsI XMMHUUECKIX BEIECTB

[Ipou3BOACTBO CEpHOIl KMCIOTHI KOHTAKTHBIM CIIOCOO0M. XHMHU3M TpoLiecca.
CrIpbe 1T IPOM3BOJICTBA CEPHOM KHCIOTHL. TexHomorndeckast cxema mporecca,
TporieccHl u ammapatsl. Jlemorctparum. Chipbe i1 IPOU3BOJICTBA CEPHON
KHCIIOTBI.

IIponsBoacTBo amMmmuaka. XuMu3M nporecca. OnpeaeneHue ONTUMAIbHBIX
YCIIOBHI MpOBeaeHNs peakiun. [[prHINT MUPKYIAIUY U €T0 pearnu3amus B
TEXHOJIOTHYECKON CXEME

Meramnyprus. Yepnasa merainyprus. [IpousBoacTBo uyryHa. JJoMeHHBIH
nporiecc (ChIpbe, YCTPOUCTBO TOMEHHOW ITeYH, XMMU3M ITPOIECcca).
HemoncTpanuu. XKenesnas pyaa

IIpon3BoACTBO CTaIM B KUCIOPOJHOM KOHBEPTEPE U B 3JIEKTpOIeUax.
IIpou3BoACTBO cTanu B MapTeHOBCKOM neuu. [Ipsamoit MeTo1 mosryueHus xemne3a
u3 pyasl. Jlemorcrpanuu. OOpasIisl CIIaBOB

[IpompliniuieHHast oprannyeckas XxumMust. OCHOBHOM U TOHKUH OpraHUYeCKUi
cunTe3. Hanbosee kpynmHOTOHHAKHbIE TPOU3BOJICTBA OPTraHUYECKUX
coenuuenwuii. [IpousBoacTBo meranomna. [lomydenne ykCyCHON KUCIOTHI U
(dopmanbaeruga u3 meranoia. [lomydenue arerara nesuntoiao3bl. Celpbe Uis
OpraHuYecKol MpOMBIIUIEHHOCTH. [IpobiemMa 0TX0I0B ¥ TOOOYHBIX MPOAYKTOB.
CuHTE3bI Ha OCHOBE CHHTE3-Ta3a

XHUMHYecKoe 3arps3HeHNE OKPYIKAIOIIEeH Cpellbl U €0 MOCIECTBHSL. DKOIOT s
1 npo0JieMa 0XpaHbl OKPYKAOIICH CpeIbl.

Xumus Ha cay:x0e o0ulecTBY (2 yaca)

Xumust iy, XKupsel, 07Ky, yriaeBo bl BATAMUHEI, (pepMeHTHI. PaninonansHoe
nutanue. [Tumessie nodaBku. [1uieBbie q00aBKH, UX Kiaccu(UKALIUS.
3anpelieHHbIe U pa3pelieHHbIe MHIEBbie 100aBKkU. OCHOBBI MTUIIICBON XUMHUU.
HemoncTpauuu. [TumieBsie kpacutenu

Xumus B menunune. [lonstue o hapmaneBTruyeckoii XuMur U papMakoJIOTHH.
Pa3paborka niekapcTs. JIekapcTBEHHBIE CPEICTBA, UX KIIACCH(UKAIHS.
[IporuBoMHKpOOHBIE cpencTBa (CyNb(paHuIaMHIHbBIC IPENapaThl U
aHTHOMOTHKY). AHAITbI€TUKY (aCTIMPYH, aHAILI'MH, TTapaIeTaMmont,
HapKOTHYECKHE aHATBI'eTHKH). AHTUTHICTaMUHHBIE TIpenapatsl. Bsokymme
cpeznctBa. [OpMOHBI ¥ TOPMOHAIILHBIE TIpenapathl. [IpoOiieMbl, CBSI3aHHBIE C
MPUMEHEHUEM JICKaPCTBEHHBIX TpenapaToB. BpeaHbie MPUBBIYKY U (PaKTOPEL,
paspyuiaromiue 30poBbe (M30BITOYHOE TOTPEOICHHE YKUPHOU TTUINHU, KypeHHE,
yIOTpeOICHNE aTTKOT OIS, HAPKOMAHHSI)

KocMmeTnueckue u mapgroMepHEIe CpeicTBa

XuMuUs U )KU3Hb (2 yaca)

XUMHUYECKHUE MPOILECCH] B AKUBBIX OpraHU3Max. bHoONIOruuecku akTHBHbIE
BeleCTBa. XUMHUS U 310poBhe. [Ipo0iieMsbl, CBS3aHHBIC C IPUMEHEHHUEM
JIEKAPCTBEHHBIX IpENapaToB. XUMUs B IIOBCEAHEBHOM KU3HU. Moroniue
u yncTsnme cpenctra. [Ipasua 6e30macHoOi pabOThI CO CpeICTBAMU
ObITOBOM XUMuU. OOIIHME TPUHITUITBI XUMUYECKOH TEXHOJIOTHH.
[IpupoaHbie HCTOYHUKN XUMHUYECKHUX BerecTB. [lomumepsl. Ihtactmaccsr,
BOJIOKHA, KayuyKu. HoBbIe BelllecTBa U MaTepUallbl B TEXHUKE.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOILIEH CpeJlbl U €ro MOCIEICTBHUS.
[Tpo6nemMbI 6€3011acHOTO UCTIOIB30BAHMS BEIIECTB U XMMHICCKUX
peaKkuuii B COBPEMEHHOM KU3HU. TOKCUYHBIE, TOPIOYUE U
B3PBIBOONACHBIE BELLIECTBA.




briToBast xumust. IloHsTHE O TOBEPXHOCTHO-AaKTUBHBIX BellecTBax. Moromue u
gucTanme cpenctea. OroenuBatomue cpenctsa. [Ipasuia 6e3omacHoi paboTHI C
€IKMMH, TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBON XUMHH.
HemoHcTpanuu. OroenuBanue Tkanel. JlabopaTopHsIii OMBIT . 3HAKOMCTBO C
MOTOIIIAMU CPEJCTBAMH

Xwumus B ctpoutenberse. [umc. M3Bects. Lement, 6eron. Kiren. IToxbop
ONTHMAJIbHBIX CTPOUTEIBHBIX MATEPUAJIOB B IPAKTHUUECKOM NeATENBHOCTH
yenoBeka. JlaboparopHslit onbIT Kien

MunepanbpHbIe U opraHudeckue yaoopenus. CpeacTsa 3amuThl PaCTEHHUH.
IecTUIMIBI: MHCEKTUIIMIBI, TEPOUIIUAB U PYHTHIUIBI. PernesieHThI.
Hemonctpanuu. Kosnekuuys cpecTB 3alUThl paCTEHUM.

Crekino, ero Buapl. CUIMKaTHAs MPOMBILUIEHHOCTh. Kepamuka. TpanuunoHHbie
Y COBPEMEHHBIE KepaMuieckne MaTepuanbl. CBepXIpOBOINAs KEpaMHKa.
IlonsTre o0 kepMeTax U MaTepraiax ¢ BBICOKOH TBEPAOCThIO. JleMoHCcTpanuy.
Kepamuueckue matepuaisl. L{BeTHbIE cTekna

Xumus B cOBpeMeHHO# Hayke (2 yaca)

Ocob6enHocty coBpeMeHHOH HaykH. [Ipodeccust xumuka.

Ucrounukn xumndeckoit uHGpopmanmu. [lonck xummuueckoir ”HGOPMAIIIH 10
Ha3BaHMAM, HICHTU(HUKATOpaM, CTPYKTYpHBIM dopmynam. PaboTa ¢ Gazamu
naHHbX. JlemoncTpanun. [IpruMeps! paboThl ¢ XUMHYECKUMU 0a3aMU JaHHBIX.

Cnoco0bl peaim3allui BOCIIUTATEC/ILHOTO IIOTCHIIMAJIA YPOKA:

. HCIIOJIb30BaHNE BOCTIUTATENIBHBIX BOSMOXKHOCTEHN COJIepKaHUs Y4eOHOT 0O peMeTa Yepe3 IEMOHCTPALUIO AETSIM IPUMEPOB OTBETCTBEHHOTO,
IPaXJaHCKOT'O TIOBEJICHHUS, TIPOSIBIICHUS YEIIOBEKOII00MS 1 100pOCepIeUHOCTH, Yepe3 o00p COOTBETCTBYIOIINX TEKCTOB JJISl YTSHUS, 3aa4 JIJIs
pelieHus, TpoOIeMHBIX CUTYallui st 00CYKIEHHS B KJacce;

. BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE MOMOTatoT MOAAEPKATh MOTHUBALMIO JIETEN K ITOIYYEHUIO 3HAHUH, HATA)KUBAHUIO
MO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOIIICHUH B KJIacce, MOMOTAIOT YCTAHOBJICHHUIO JOOPOrKEIaTeIbHOW aTMOC(ephl BO BpEMsI YPOKa,;

. IpoBe/IeHUE YUeOHbIX (OIMMITHA/IbI, 3aHUMATEIIbHbIE YPOKHU U MATUMHHYTKH, YPOK - J€JIOBasi UTPa, YPOK — IMMyTelIEeCTBHE, YPOK MacTep-KJiacc,
YPOK-HCCIIEZIOBaHUE U Jp.) U YUeOHO-Pa3BIIEKaTENbHBIX MEPONIpUATHH (KOHKYpc-Urpa «IIpeamMeTHbIi KpoccBOPp/», BAKTOPUHBIL, TUTEpATypHAs
KOMIIO3ULUS, KOHKYPC Ta3eT U PUCYHKOB, SKCKYpPCHS U 1p.);



® OpraHu3anus NpcaAMETHBIX O6paSOBaTCJ'II>HBIX COOBITHH (HpOBe,I[eHI/IC MMpEaAMCETHBIX ,Z[CKaI[) JI 06yqafoumxc;1 C LICJIBIO pa3BUTHUA

MO3HABATEIBHON U TBOPUECKOW aKTUBHOCTH, MHUIIMATUBHOCTH B PA3IMYHBIX Cepax MPeIMETHON NesITeIbHOCTH, PACKPBITHS TBOPUECKUX
CIOCOOHOCTEHN 00yUarOIIMXCs ¢ Pa3HBIMU 00pa30BaTEIbHBIMU OTPEOHOCTAMU U MHIMBUAYAJTIbHBIMU BO3MOXKHOCTSMU;

. ucnonb3oBanue MKT u nuctaHimoHHBIX 00pa30BaTelbHbIX TEXHOJIOIUH 00y4YeHHUs1, 00eCIIeYUBAIOIIIX COBPEMEHHBIE aKTUBHOCTH
o0yyaromuxcs (IporpaMMbl-TPEHaXKEPbI, TECTbI, 3aUEThI B 3JIEKTPOHHBIX MPUIOKEHUAX, MYJIbTUMEIUNHHBIC IPE3EHTALNHU, HAYYHO-IONYJIIPHbIE
nepeaayu, GuiIbMbI, 00ydaroIMe CAiThl, ypOKH OHJIAIH, BUACOICKIINH, OHIAH-KOH(EPEHIIUH U Ap.).

TemaTnyeckoe IUIAaHHPOBaHUE Kypca

«Xumus. YrayOneHHbll ypoBeHb u 6a3a 10 kimace»

Ne | Tema KomnuectBo | KonTponbenbie | [Ipaktnueckme | KommyecTBo KoHntposnbnsie Mopyns
4acoB paboThI paboTsl 4acoB paboTsl IITKOJTHHBIN
(yryonénno) | (yrmyonénno) | (yrimyOn€HHO) (6a3a) (6a3a) YPOK
1 OCHOBHBIE TTOHATHS 19 1 9 1
OpraHUYeCKON XUMUHU 1 1 Ypox -
KOH(EepeHIIUs
2 YTI1eBOAOPOIBI 35 1 2 17 1
1 1 VYpox -
KOH(pEPEeHITHUS
3 Kucnopoacoaepxaniue 21 1 4 11 1
OpraHUYECKUE COCAVHEHUS 1 1 Ypox -
KOH(EepeHIIUs
4 A30T u cepocojiepKalne 9 4

OpTraHU4YC€CKUC COCIUHCHU .




5 buonornuecku akTuBHBIC 17 1 2 8
BEIIIECTBA
6 BricokomonekyinsipHbie 7 1 2 3
COCTMHCHUS 1 1 VYpox -
KOH(epeHus
7 [ToBTOpEHME 1 yriTyOJIeHHE 24 1 12
3HaHUHU
Bcero 136 6 10 68
TemaTu4yeckoe MJIaHKPOBaHUeE Kypca
«Xumusd. YrayOneHHbll ypoBeHb U 0a3a 11 kinace»
Ne Tema KomnuectBo | KonTponshsbie | [Ipaktnueckue | KomnuectBo | KoHTposbHBIE Mopyns
4acoB paboTsl paboThI 4acoB paboTsl IITKOJTHHBINA
(yrmy6nénno) | (yrnyonénno) | (yrayOn€HHO) (6a3a) (6a3a) YPOK
1 CrpoeHune aToMa U NEPUOAUYECKUN 6 1
3akoH /. . Menneneera
2 Hemerambt 41 1 4 17 1
3 OO0mrme cBo¥CTBa METAJIIOB 3
4 Mertaibl TIIaBHBIX TOATPYIIT 12
5 Mertasibl TOOOYHBIX MOATPYIII 21 1 4
6 Crpoenue BelecTBa 14 1 20 1
7 Teopernueckoe onmMcaHuE XUMUIECKUX 20 1 1 19 1

peakuui




1 1 Ypox -
KOH(epeHIIUS
8 XuMuueckasi TEXHOJIOTUS 7 1 4+1
1 Ypox -
KOH(epeHus
9 XuUMuA B ITIOBCEIHEBHOM KU3HU 6
10 | Xumus Ha ciayx0e 00IecTBy 4
11 | Xumus B COBpeMEHHOI HayKe 5
1 Ypox -
KOH(]epeHIus
Bcero 136 10 68
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