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PABOYASI TIPOI'PAMMA
mo
XUMHNHA
10-11 KJIACCHBI

Yanaenck,
2021-2022



Haumenosanue
npeaMeTa

XuMus

YpoBeHnb, Kiacc

Cpennee obriee oopazoBanus, 10-11

Konngectso 10 xnacc 10 xmacc 11 knace 11 knacc

YacoB I10 Oaza YIIyOIEéHHO 0aza
yTIy6n€HHO

yueOHOMY

TUIaHY

- B HEJIETIO 4 1 4 2

- BTOA 136 34 136 68

IIporpamma Xumust. YrnyOneHHbINH Asropckas mporpamMa O.C.I'abpuensina | Xumus. YrinyOneHHslii yposens. | IIporpamma cpennero
ypoBeHb. 10—11 kmaccst : st 10-11 xmaccos 10—11 xmaccsr : paboyas (moxHOTO) 061IETO
pabouas mporpamma K 00111e00pa30BaTENEHBIX YUPEKACHUH nporpamma k muaun YMK B. B. 00pa3oBaHUS IO XUMHUHL..
muann YMK B. B. Jlynuna / | (6a3oselit yposens)/ O.C. ['abpuensn — | Jlyauna / B. B. Epemun, A. A. 10-11 xnaccer. ABtop O. C.
B. B. Epemun, A. A. 4-e m31., crepeorurt. — M.: Ipoda, 2017 | Jdposmos, U. B. Epemuna, 3. 0. | 'abpuensa — M: JIpoda,
Hposznos, U. B. Epemuna, D. Kepumo. — OO0 APODA T. 2019.
10. Kepumos. — OO0 Mocksa, 2017
JAPO®A r. Mocksa, 2017

Y4eOHUKH Epemun B.B., Ky3sMeHK0 I'abpuensn O.C. Xumus. 10 k. 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
ypoBeHs). 10 k1.,
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 ypoBeHs). 11 ki,
Hpoda.2020

(6a30Bbr1it ypoBeHs), 11 xi1.,
Hpoda, 2020

Pabouas nporpamma mo xumuw Juist 10-11 kitaccoB cocTaBieHa Ha OCHOBE:

- deepaibHOrO TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CPETHEr0 00IIero 00pa3oBaHus,

- Konuenius nmpernogaBanus yaeOHOro mpeaMera «XuMHUs» B 00pa3oBaTeabHbIX opranusaiusax Poccutickoit deaepaiinu, peaan3yroiuXx OCHOBHbIC

obmeobpazoBarenpHbIe TporpamMmsl (Y TBepkaeHa Pemennem Komnernm Munncrepctsa IlpocBemenus Poccuiickoit @eneparuu, mpotokod ot 03 gexadps 2019 1.

NelTK-4BH ).

- OOII cpemnero obmiero odpazosanus [ bOY COILINe3




-niporpammbl BocuTanusa ' bOY COII Ne3.
JlanHas mporpamma oTpaxaet 00s3aTelbHOE I YCBOCHUS B OCHOBHOM CPETHEH IIKOJIE CojiepKaHre 00yUeHUS 110 XUMUU.
[Inanupyembie pe3yJibTaThI 00y4eHHS

®DenepanbHBIA TOCYJAapCTBEHHBIN 00pa30BaTENBHBIN CTAHAAPT CPEIHEro 00IIero 00pa3oBaHus yCTAaHABIHUBACT CIEAYIOIIE TPeOOBaHMS K pe3ylbTaTaM OCBOCHUS
00y4aroIMMHCsl OCHOBHOW 00pa30BaTeNbHON MPOrpaMMBbl:

* K MeTanpeAMeTHbIM pe3yJbTaTaM OCBOSHH OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMBl: 1) yMEHHE CaMOCTOSTENIbHO ONPEEIIATh IeNTN NEeATENbHOCTH U
COCTaBJIATh IJIAHBI IEATEIBHOCTH; CAMOCTOSITEITFHO OCYIIECTBIISITh, KOHTPOINPOBATh H KOPPEKTUPOBATH IEATEINHHOCTD; HCITOIB30BaTh BCE BOBMOXKHBIE PECYPCHI IS
JIOCTHKCHUS TIOCTABJICHHBIX TIeJIeH U pealln3alliy TUIAaHOB JCSITeILHOCTH; BRIOUPATh YCIICIIHBIC CTPATETHH B PA3JIMYHBIX CUTYAIUSIX; 2) YMEHUE TPOTYKTUBHO
00IIaThCsl U B3aUMO/ICHCTBOBATh

B TIPOIIECCE COBMECTHOM ACATENLHOCTH, YUYUTHIBATH MMO3UIIMU IPYTUX YUYACTHUKOB JESITEIBHOCTH, 3P(PEKTHBHO pa3peniaTh KOHQIUKTHL; 3) BlaJeHIE HaBbIKAMH
MO3HABaTENFHOH, YUeOHO-UCCIEIOBATENBCKOM U POEKTHOH JIeITETbHOCTH, HABBIKAMH pa3pelleHus MpooieM; CHIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIEHOMY
MOUCKY METOOB PeIIeHHsI MPAaKTUIECKUX 3a7a4, MPUMEHEHHUIO Pa3IMYHbIX METOJ0B TIO3HAHHUST;, 4) TOTOBHOCTD U CIIOCOOHOCTB K CAMOCTOSITETLHON
WHPOPMALMOHHO-TI03HABATENBHON ACATENLHOCTH, BIIaJICHUE HABBIKAMHU

noJy4eHus: HeoOxoauMoi nH(opMaIK U3 cIoBapel pa3HbIX THIIOB, YMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HH(POPMAILIUH, KPUTUYECKU OLICHUBATh U
WHTEPIPETUPOBATh HHPOPMAIHIO, TOTYYaeMYIO U3 Pa3IMYHbIX HCTOYHHUKOB; 5) YMEHHE HCIIOJIB30BATh CPEACTBa MHPOPMAIOHHBIX 1 KOMMYHHKAIIMOHHBIX
texHonoruii (nanee — MKT) B pelieHrH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPraHU3aI[MOHHBIX 33/1a4 ¢ COOII0IeHeM TpeOOBaHUH SPTOHOMUKH, TEXHUKU
0€e3011acHOCTH, THTHEHBI, peCypcocOepeKeH s, IPABOBBIX U STHYECKUX HOPM, HOPM MH(POPMALMOHHON 0€30MacHOCTH; 6) yMEHHE ONPEAEIsITh Ha3HauUeHHUE 1
(YHKLIMY Pa3InYHbIX COLMATBHBIX HHCTUTYTOB; 7) YMEHHE CAaMOCTOSTEIbHO OLICHUBATH M IPUHUMATD PELICHHS], OIIPEeIISIOINE CTPATETUIO TIOBEACHUS, C YUETOM
IPaXJaHCKUX U HPABCTBEHHBIX LIEHHOCTEH; §) BiIaJieHne S3bIKOBBIMH CPEICTBAMH — YMEHHE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS, HCIOIb30BaTh
a/IeKBaTHBIC SI3BIKOBBIE CPEACTBA; 9) BlasieHNe HaBbIKAMH [TO3HABATENbHON pedIeKCHH KaK 0CO3HAHMS COBEPLIAEMBIX IEHCTBUI U MBICIUTEIBHBIX IPOLIECCOB, UX
pPe3yibTaTOB U OCHOBAHM, IPAHMI] CBOEIO 3HAHUS Y HE3HAHUS, HOBBIX ITI03HABATENIBHBIX 3a/1a4 U CPEICTB UX JTOCTHKECHHUSI,

* K JIHYHOCTHBIM Pe3yJIbTATAM 0CBOEHHSI OCHOBHOM 00pa30oBaTeIbHOM MpOrpaMMEL: 1) BocuTaHne pOCCUICKOM rpakIaHCKON HIEHTHYHOCTH, TIATPHOTH3MA,
YBaXEHHS K CBOEMY HApOJTy, YyBCTBO OTBETCTBEHHOCTH Mepes] PoMuHOMN, ropI0CTH 3a CBOU Kpail, cBOr0 PonHy, MPOIILIOe ¥ HACTOSIIEE MHOTOHAIIMOHATHBHOTO
Hapoja Poccun, yBaxkeHHE K TOCYIapCTBEHHBIM CUMBOJIaM (repO, duiar, TuMH); 2) GOpMUPOBAHHE TPAXKTAHCKON MTO3UIMK KaK AKTHBHOTO U OTBETCTBCHHOTO YJICHA
POCCHIICKOTO 00IIIECTRA, OCO3HAIOIIETO CBOU KOHCTUTYIIMOHHBIC TPaBa U 00SI3aHHOCTH, YBAXKAIOIIETO 3aKOH U TPABOIIOPSIO0K, 001 Iaf0IIEr0 YyBCTBOM
COOCTBEHHOT'O TOCTOMHCTBA, OCO3HAHHO MPHUHUMAFOIIETO TPAIUIIMOHHBIC HAIIMOHABHBIC M 00IIEYeT0BEUSCKHE TYMAaHUCTHUECKUE U IEMOKPATUICCKUE IICHHOCTH;
3) TOTOBHOCTSH K ciykeHnto OTedecTBy, ero 3ammre; 4) chopMUPOBAHHOCTH MHPOBO33PEHNS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU
00IIIeCTBEHHOH TPAKTHKK, OCHOBAHHOT'O Ha JHAJIOTE KYJIbTYP, & TAKIKE Pa3InIHBIX (POPM 0OIIECTBEHHOTO CO3HAHMUS, OCO3HAHKME CBOET0 MECTA B TIOJIMKYIIETYPHOM
Mupe; 5) ¢hOpMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIIMTAHUS B COOTBETCTBUH C OOIICUETIOBEYSCKHUMH IIEHHOCTAMH M HjcajlaMHi IPaXKIaHCKOIro 00IIeCTBa;
TOTOBHOCTH M CIIOCOOHOCTH

K CAaMOCTOSITEIIbHOM, TBOPYECKON M OTBETCTBEHHOMH JESITENBHOCTH; 6) TOJCPAHTHOE CO3HAHKE U MTOBEJICHHE B MTOIUKYIBTYPHOM MHpPE, TOTOBHOCTh H CIIOCOOHOCTh
BECTH IWAJIOT C APYTUMH JIFOBMH, TOCTUTATh B HEM B3aMMOIIOHWMAHU, HAXOJUTH OOIIHE e U COTPYAHUYATH [Tl UX TOCTYKEHHUSI; 7) HAaBBIKU COTPYAHUYECTBA
CO CBEPCTHHKAMH, IETHMHU MIIAJIIETO BO3PACTa, B3POCIBIMUA B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HON, YIeOHO-NCCIIEIOBATEIHCKOM, IPOSKTHON U IPYTHX BUAAX



NeATETHLHOCTH; §) HPaBCTBEHHOE CO3HAHUE U MOBEICHNE HAa OCHOBE YCBOCHHS OOIIEUEIOBEUCCKIX IIEHHOCTEH;9) TOTOBHOCTD U CITOCOOHOCTH K 00pa30BaHHUIO, B TOM
qrcie caMooOpa30BaHUIO, HA TIPOTSHKEHUH BCEH KU3HH, CO3HATENFHOE OTHOIIICHHE K HEMPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO YCIEIIHOM MPpodeCCHOHATBHON U
o0I1ecTBeHHOM JesTenbHOCTH; 10) 3cTeTHYecKoe OTHOMIEHNE K MDY, BKITIOYAast 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEH HBIX
oTHoOIIeHNH; 11) mpuHATHE W peanu3anus IEHHOCTEH 370pOBOTO M 0€3011acHOTO 00pa3a KU3HH!, IOTPEOHOCTH B (PU3MIESCKOM CaMOCOBEPIIICHCTBOBAHNH, 3aHATHIX
CHOPTUBHO-03/I0POBUTEIBLHON JACSITEILHOCTHIO, HETIPUATHE BPEIHBIX TPUBBIUCK: KYPEHUs, YIOTPEOJICHHMS aJIKOTO0JIsl, HAPKOTHKOB; 12) OepekHOE, OTBETCTBEHHOE U
KOMIIETCHTHOE OTHOIICHUE K (PU3NICCKOMY U TICUXOJIOTUYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK U IPYTHX JIFOJIEH, YMEHHE OKa3bIBaTh MEPBYIO MOMOIIh; 13)
OCO3HaHHBIN BBIOOp OyayIiel npodecChy U BO3MOXKHOCTEH pealin3aiui COOCTBEHHBIX KH3HCHHBIX TUIAHOB; OTHOIICHHE K MTPO(ECCUOHAIBHON IEATEIIBHOCTH KaK
BO3MOXKHOCTH yYaCTHsI B PEIICHUM JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAILHBIX po0ieM; 14) chopMUPOBAaHHOCTH SIKOJIOTHYECKOTO
MBIIUICHAS, TOHUMaHWSI BIUSHUS COIUATbHO-9KOHOMHUYECKIX TPOIIECCOB Ha COCTOSHIE MTPUPOTHON U COITHATBHOM CpeJibl; MPHOOpETEHHE OMbITa
9KOJIOTOHAMPABIICHHOH MEATCILHOCTH, 15) OTBETCTBEHHOE OTHOIIICHHE K CO3JJaHUIO CEMBbH HAa OCHOBE OCO3HAHHOTO IPHHSATHS IIEHHOCTEH CEMEHHON KU3HH;

Pe3yJIBTaTbI peajim3allui BOCIIUTATECJIBHOI'O IIOTEHIUAJIA YPOKA:

. YCTaHOBJICHUE JIOBEPUTENBHBIX OTHOILICHUH MEXIy YUUTEJIEM U €r0 YICeHUKAMH, CIIOCOOCTBYIOIINX TTO3UTHBHOMY BOCTIPHSTHIO YHalTUMUCS TPeOOBaHUH U
Mpoch0 YUHTEIsl, MPUBICUCHUIO UX BHUMaHHUS K 00Cy>K1aeMoi Ha ypoke HH(pOpMaIuy, aKTUBU3AIMH UX TIO3HABATEIbHOM AeATENbHOCTH;

. o0y IeHHEe IKOJILHUKOB COOIIOaTh Ha ypOKe OOIENPUHSTHIE HOPMEBI ITOBEICHNS, TPaBuiia 0OMIEHUS CO CTapIIUMK (YUUTENISIMU) U CBEPCTHUKAMH
(IWKOMFHUKAMU ), PUHIIMITEI Y4eOHON TUCIMIUIMHBI U caMoopranu3anmy, «[[paBuiia BHyTpEHHETO pacropsiaka 00yJaroIuxcsy;

. NpYBJICYCHNE BHUMAHHS HIKOJIBHUKOB K IEHHOCTHOMY ACTEKTY M3yYaeMbIX Ha ypOKax sIBICHUN, OpraHu3alus UX padoThI C MOIydYaeMoi Ha ypOKe
COLIMANTFHO 3HAYUMOH MH(pOPMaLNel — MHUIMUPOBAHUE €€ 00CYKICHHS, BBICKA3bIBaHHsI yUaIIUMKCS CBOETO MHEHHS 110 €€ MTOBOAY, BRIPAOOTKH CBOETO K HEl
OTHOLIECHMUS;

. NPUMEHEHUE HA YPOKE HHTEPAKTUBHBIX OPM paOOThl YHalIUXCS: HHTEIIEKTYILHBIX UTP, YPOKOB-TIYTEIIECTBUH, CTUMYIHPYIONINX MO3HABATEIHEHYIO
MOTHBAIIHIO IKOJIBHUKOB; TUIAKTHYECKOTO TeaTpa, I'/ie MOyUYeHHbIC Ha YPOKe 3HaHUsI OOBITPHIBAIOTCS B T€ATPAIBHBIX OCTAHOBKAX; IUCKYCCHUI, YPOKOB-
JICITYTOB, YPOK-KOH(EPEHIUs, KOTOPhIE AAI0T YYaIIMMCSl BO3MOKHOCTh MPHOOPECTH OMBIT BEJICHNSI KOHCTPYKTUBHOTO JIUAJIOTA; TPYIIIOBON paboThI Wik paboTHl B
napax, KOTOpbI€ y4aT IIKOJFHUKOB KOMaHAHOW padoTe U B3aUMOJAEHCTBHIO C IPYTUMH ACTHMHU.

* K MpeJIMETHBIM pe3yJibTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTeIbHOM MPOTPaMMBbl, OTHOCSIIIUMCS K YIEOHOMY TPEAMETY « XUMHUSD»:
5 y Y y

— Ha 0a30BoM ypoBHe: 1) c)OpMHPOBAHHOCTH MPEJICTABICHUH O MECTE XHMHU B COBPEMEHHON HAYYHOU KapTUHE MHUPa; IOHUMAHUE POJIA XUMHHU

B (hopMHUpOBaHHUH KpyTro30pa M (PYHKITMOHATEHON TPaMOTHOCTH Y€JIOBEKA JUTs pEIICHHS MPAaKTHIECKUX 3a/1a4; 2) BIaJCHIEC OCHOBOIIOIATAIOIIUMHA XUMUIECKUMHA
MIOHATHUSMU, TEOPUIMHU, 3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE ITOJIH30BaHNE XUMHYECKOW TEPMUHOJIOTHEH U CUMBOJIMKOW; 3) BiIaIcHHE OCHOBHBIMU
METOJIaMH HAy4HOTO IMO3HAHUS, UCIIOJb3YEeMbIMU B XUMHUH: HAOIIOICHUE, ONIMCAHNE, U3MEPEHHUE, SKCIIEPUMEHT; YMEHHE 00padaThiBaTh, OOBICHITH PE3yJIbTaThl
MTPOBEJICHHBIX OINBITOB U J€JIaTh BHIBOJIbI, TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSITh METO/IbI ITO3HAHMS ITPH PELICHUH MTPAKTHUECKUX 33/1a4; 4) c(hOPMUPOBAHHOCTh
YMEHHMSI ITaBaTh KOJUYECTBEHHBIC OLICHKU U MPOBOIUTH PACUEThI 110 XMMUYCCKUM (DOpMyJIaM U ypaBHEHUSIM; 5) BiaJicHUE MPaBUIIaMU TEXHUKH 0€3011aCHOCTH MPH
HCNOJIb30BAHUH XMMHUYECKUX BELIECTB;

6) copMupOBaHHOCTH COOCTBEHHOW TO3UIUH IO OTHOIICHUIO K XUMHUYECKON HH(POPMAIIUH, TIOTy4aeMON U3 Pa3HbIX UCTOYHHKOB;

— Ha yriy0JieHHOM ypoBHe: 1) chopMHUPOBAaHHOCTH CHCTEMBI 3HAHUA 00 OOIHNX XUMHUIECKHIX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHsIX; 2) chOpMUPOBAHHOCTH
YMEHUH UCCIIeIOBAaTh CBOWCTBA HEOPTaHHYECKUX M OPraHMYECKHUX BEUIECTB, OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHHS XUMHUYECKUX PEaKIIHid, POTHO3UPOBATH



BO3MOXKHOCTH WX OCYIIECTBIICHUS; 3) BIaJCHNE YMEHUSIMH BBIJBUTATh THIIOTE36 HA OCHOBE 3HAHUI O COCTaBe, CTPOSHUH BEUIECTBA U OCHOBHBIX XUMHYECKHUX
3aKOHaX, MPOBEPATH UX IKCICPUMEHTAIHHO, GOpMYyIHPYs 1eTh UCCIICAOBaHHS; 4) BIIaJICHUE METOIaMHU CaMOCTOSTEIILHOTO IJIAHUPOBAHUS

Y TIPOBEJICHUS XUMUYECKUX 3KCIICPUMEHTOB C COOJIOJICHHEM MPaBIII 0€30MacHOI paOOThI C BEIIECTBAMH M J1a00paTOPHBIM 000pyI0BaHHEM; CHOPMUPOBAHHOCTh
YMEHHH OTMCaHus, aHaJIN3a U OI[EHKH IOCTOBEPHOCTH MOJIYYEHHOTO Pe3yinbTara; 5) cOpMUPOBAHHOCTh YMEHHI TPOTHO3UPOBATH, AHAJM3UPOBAThH M OIICHUBATH C
TTO3UIIAN PKOJIOTHIECKON 0€30MTaCHOCTH ITOCICACTBHSI OBITOBOM 1 TIPOU3BOICTBEHHOMN NESITETLHOCTH YETIOBEKA, CBI3aHHOU ¢ TIepepadOTKON BEIECTB.

IInanmpyemsble pe3yJbTaThbl 0CBOEHHUs y4eOHOro npeaMeTa « XMMHD» HA YIJIy0JeHHOM YPOBHe cCpeHero oouiero o0pa3oBaHus
1.1. IInanupyemMble TUYHOCTHBIE PE3yIbTaThl OCBOCHHUS YIEOHOTO IpeIMeTa « X UMHA» Ha YITyOJIEHHOM YPOBHE

[TnanrpyeMbIMH THYHOCTHBIMHU PE3YJIbTaTaMH B PaMKaX OCBOSHHMS y4eOHOTO mpeaMeTa « XMMUs» Ha YIiTyOJIeHHOM YpOBHE SIBISIOTCS: 1) B chepe OTHOLICHUH
oOyJarommxcs K cebe, K CBOeMy 3I0pOBBIO, K TIO3HAHUIO Ce0sl: — MPHUHATHE U peaTn3alliio IIEHHOCTEH 3I0pOBOT0 U 6€30MacHOro o0pasa KU3HHU, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHHE K COOCTBEHHOMY (PM3NUECKOMY M TICHXOJIOTHYECKOMY 370POBBIO; — HETIPUSATHE BPETHBIX MPUBBIYCK: KypPEHUS,
ynoTpeOIeHus aJIKoToJIsl, HAPKOTHUKOB; 2) B chepe OTHOLICHHH 00YJaIOIIMXCsI K OKPYIKaroIeMy MHPY, K KUBOH MPUPOJE, XYA0KECTBEHHON KyIbType: —
MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH, 3HAYMMOCTh HayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BIIAJCHHUE
JOCTOBEPHOI HH(pOpMAaIHeH 0 mepeIOBbIX JOCTHKEHHUIX H OTKPBITHSIX MHPOBOM U OT€YECTBEHHOH HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE
MHpa U 00111ecTBa; — I'OTOBHOCTb U CHOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOPa30BaHUI0, Ha MPOTSHKEHUH BCei JKU3HU; CO3HATENbHOE OTHOLIEHHE K
HETIPEephIBHOMY 00pa30BaHHIO KaK YCIOBHUIO YCHEIIHOH MPO(hecCHOHATBHON 1 00IIECTBEHHON ICSATEINEHOCTH; — JKOJIOTHYECKas KyJIbTypa, OepeKHOe OTHOIICHUE K
pOHOM 3emIIe, MPUPOIHBIM OoraTcTBaM Poccuu n Mupa, MOHUMaHKE BIUSIHUS COLMAIbHO-9KOHOMUYECKHUX TPOIIECCOB HAa COCTOSTHHE TIPUPOIHON M COIHAIBHOM
Cpelibl, OTBETCTBEHHOCTH 32 COCTOSTHHE IPHPOIHBIX PECYPCOB, YMEHHI M HABBIKOB Pa3yMHOTO TIPHPOIONIONB30BAHMS, HETEPITUMOTO OTHOIICHHUS K ACHCTBUSM,

MPUHOCAIINM BpeZ SKOJIOTHH; IPUOOPETEHUE OMBITA HKOJIOr0- HAIPaBJIEHHOH IesTEeNbHOCTH; 3) B cepe OTHOIIECHUH 00YJatoLINXCsl K TPYLy, B chepe counanbHo-
SKOHOMHMYECKHX OTHOLIECHHUN: — OCO3HaHHBIN BRIOOP OyayIuei npodeccun Kak IMyTh U CII0co0 pean3alii COOCTBEHHBIX KU3HEHHBIX TIAHOB; — FOTOBHOCTD
00yJaromxcs K TpyA0BoH NpodecCHOHaTbHOM ASSITENbHOCTH KaK K BO3MOXXHOCTH YJYaCTHsl B PELICHUH JINYHBIX, OOIECTBEHHBIX, TOCY/IapCTBEHHBIX,
00IIEHAIMOHANBHBIX PO0JIEM; — MOTPEOHOCTh TPYAUTHCS, YBaXKEHUE K TPYAY M JIOJSAM TPYAa, TPYAOBBIM JTOCTHKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPYECKOE OTHOIICHHE K Pa3HBIM BHIaM TPYIOBOU JAESTEILHOCTH.

1.2. Ilnanupyemble MeTanpeIMETHbIE PE3YJIbTAThl OCBOCHHS YIEOHOTO IpeIMeTa « XUMHA» Ha YIriayOJieHHOM ypoBHeE Ilnmanupyemble MeTanpeIMeTHbIE Pe3yIbTaThl
B paMKaxX OCBOEHUS y4eOHOro mpenmMeTa « XUMEsD Ha YTIyOJIeHHOM YpOBHE MPEACTaBICHBI TPEMS TPYIIIaMi YHUBEPCANbHBIX yueOHbIX AevicTBuid (YY /). 1.
PerynstuBHbIE YHUBEpCATIbHBIE YI€OHBIE JEUCTBUSA. BRIMYCKHUK HAYIUTCSA: — CAMOCTOATENBHO OINPEIENATh IEJI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE 331a91
B 00pa30BaTeIbHOM JEATEIILHOCTH 1 )KU3HEHHBIX CUTYAIHSIX; — OIICHUBATH PECYPCHI, B TOM YHCIIe BpeMs U JIpyrue HeMaTepHaibHbIe PeCypChl, HEOOXOMMBbIE IS
JOCTH)KEHHUS TIOCTABJICHHOI paHee [EH; — COMOCTABIIATh UMEIOIIHECS BO3MOXHOCTH M HEOOXOANMBIE JITSI JOCTHIKEHHUS eI PECYPCHI; — OPraHU30BHIBATH

3¢ GEKTHBHBIN IOUCK PECYPCOB, HEOOXOUMBIX JIJIsl TOCTYKEHHS TIOCTABIICHHOM 1eJT; — OTPEJIEIISATh HECKOIBKO MYTEeH JOCTHKEHHUS TIOCTABJICHHOW TIeTIH;, —
BBIOMPATh ONTUMAJIBHBIN My Th JOCTHKEHUS LIEIH C yu4eToM 3()(HEeKTUBHOCTH PACXOIOBAHUS PECYPCOB U OCHOBBIBASACH HA COOOPAXKEHUAX ITUKU U MOpAIIU; —
33J1aBaTh MapaMeTPhl U KPUTEPHH, IO KOTOPBIM MOYHO ONPEAETUTH, YTO LIEIb JOCTUIHYTa; — CONOCTAaBJIATh MOJyUYEHHBIN pe3yNbTaT AeATENbHOCTH

C IIOCTaBJICHHOM 3apaHeeC LCIbIO,

— OIICHMBATH TOCJIEICTBHUS JOCTIKEHHS MIOCTABIIEHHON TIeNTH B IEATEIHHOCTH, COOCTBEHHOH JKU3HH W JKU3HU OKpYKaromux jroaen. 2. [lo3naBarenpHbIe
YHHBEpCcaJbHbIC yueOHbIC IeHCTBUS BRITYCKHUK HAYYUTCS: — KPUTHUYECKH OIIEHUBATH M MHTEPIPETHPOBATh MHPOPMAITUIO C PAa3HBIX MO3UIINN; — Paclio3HaBaTh U



(UKCUPOBATH MPOTUBOPEUHS B MH)OPMAIIMOHHBIX HCTOYHHUKAX; — UCIIOJIL30BATh Pa3IMYHbIE MOJICILHO-CXEMAaTHIECKUE CPEJICTBA JITISl ITPEICTaBICHUS
BEISIBJICHHBIX B MTH(POPMAIIMOHHBIX NCTOYHUKAX MPOTHBOPEUNH; — OCYIIECTBIIATH Pa3BepHYThIH WH(OPMAITMOHHBINA MTOUCK

Y CTABUTH Ha €r0 OCHOBE HOBBIE (yueOHBIC 1 MTO3HABATENBHBIC) 3aa4l; — MCKATh U HAXOJUTHh 0000IEHHBIE CIIOCOOBI pellleH s 3a]a4; — MPUBOIUTH KPUTUIECKHE
apryMEeHTHI KaK B OTHOIIIEHWH COOCTBEHHOTO CY)KJIEHUS, TaK U B OTHOIIEHUH JEHCTBUIA U CYKIEHUH IPYroro; — aHaIW3UPOBATh U MPe00pa3oBhIBATh MPOOIEMHO-
MIPOTUBOPEYHBHIE CHUTYAINN; — BBIXOJIUTH 32 paMKH Y4eOHOTO MpeIMeTa M OCYIIECTRISATH IIeJIeHAPABICHHBIA TOUCK BOZMOXKHOCTH IIIMPOKOTO TIEPEHOCA CPEICTB H
CH0CcO00B IEHCTBUS; — BBICTPAaWBaTh MHINBUIAYATBHYIO 00pPa30BaTENbHYIO TPAEKTOPHIO, YIUTHIBAS OTPaHUYEHHUS CO CTOPOHBI IPYTUX YIACTHUKOB M PECYPCHEIE
OTPaHUYECHHS, — MEHAITH U yJePKUBATh pPa3HbIE MO3UINH B TO3HABATEIFHON AESITeTFHOCTH (OBITH YIEHHKOM U yUHTeIeM; (popMyrpoBaTh 00pa3oBaTeIbHBIN
3aIpoC U BBIMOJHSTH KOHCYJIbTaTUBHBIE (DYHKIIMU CAMOCTOSTENFHO; CTABUTH MPOOJIeMy U paboTaTh HaJl €e pelIeHUeM; YIPaBIsITh COBMECTHOW NO3HABATEIbHOM
JESATSILHOCTHIO U IOJYUHATECS). 3. KOMMYHUKAaTHBHBIC YHUBEPCAILHBIC yUeOHbIC IEHCTBYS BBIMTyCKHUK HAYYUTCS: — OCYIIECTBIISTh ACTIOBYI0O KOMMYHHUKAIIUIO,
KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMH (KaK BHYTpH 00pa30BaTeIbHOM OpraHu3alyy, TaK U 3a ee MpeaesamMu); — MPU OCYIIECTBICHUH IPYINOBOH paboThI
OBITh KaK PyKO- BOJHTENEM, TaK M WICHOM MPOEKTHONH KOMaH/Ibl B Pa3HBIX POJISX (T€HEPATOPOM HJCH, KPUTUKOM, HCIIOJTHUATENEM, IPE3EHTYIOIUM H T. 1.); —
Pa3BepHYTO, JIOTHYHO U TOYHO H3JIaraTh CBOIO TOUKY 3PEHHS C NCIOIB30BAaHMEM aJeKBATHBIX (YCTHBIX M MMUCHMEHHBIX ) S3BIKOBBIX CPENICTB;

— pacno3HaBaTh KOHPIUKTOTEHHBIE CUTYAIlH U NMPE0TBPaIIaTh KOHGIUKTHI JJO MX aKTHBHOW (pa3bl; — KOOPAUHUPOBATH U BHIMOIHATH Pa0OTY B YCIOBHSIX
BUPTYaJbHOTO B3aUMOJICHCTBUS (WJIM COUETaHUS PEATBHOIO M BUPTYaJIbHOI'0); — COTJIaCOBBIBATH MO3ULIUH WICHOB KOMaH/IbI B Ipouecce padoThl Hal OOLINM
MPOAYKTOM/pPEIIEHUEM; — MPEICTABIATH MyOJINYHO PE3yNbTaThl MHANBUIYAIbHON

Y TPYIIIOBOH ESTETLHOCTH, KaK Mepe]] 3HAKOMOH, TaK ¥ Mepe HE3HAKOMOW ayAUTOpHel; — Mo0UpaTh MapTHEPOB IS ATI0BOM KOMMYHUKAIIUH, UCXOIS U3
co00paXeHNH Pe3yabTaTUBHOCTH B3aUMOACHUCTBHS, a HE IMUHBIX CUMIIATHI; — BOCHPUHUMATh KPUTHUYECKHE 3aMEUaHUs KaK PeCypc COOCTBEHHOI'O pa3BUTHS; —
TOYHO M eMKO (hOpMYJIMPOBaTh KaK KPUTHUYECKHE, TaK M 0A0OPHUTENIbHBIC 3aMEUaHUs B a[pec IPYTuX JIOJeH B paMKax AeJI0BOM U 00pa3oBaTeIbHON KOMMYHHUKAIINY,
n30erasi Py TOM JIMYHOCTHBIX OLEHOYHBIX CY>KICHUH.

1.3. HJ'IaHI/IpyeMbIe NpPEeAMETHBIC PE3YJIbTATHI 0CBOCHUSL yqeﬁﬂoro npeamera «XuMHS» HA yl".]'[yﬁ.]'[eHHOM YpoBHE

B pesynbrare uzydeHus: yueOHOTO npenmera « XMMHsD» Ha YPOBHE CpEAHEro 001ero o0pa3oBaHus BBITYCKHUK Ha yriTyOJI€HHOM YPOBHE HAYYHTCS: — PACKpPBIBAThH
Ha MPUMEPax POJb XUMHUU B (HOPMUPOBAHUH COBPEMEHHON HayYHOH KApTHHBI MUpPa M B IPAKTHUECKOW ACATCILHOCTH YeI0BEKa, B3aUMOCBS3b MEXy XUMHUEH U
JPYIrMMH €CTECTBEHHBIMHM HayKaMH; — COIIOCTABJISITh HICTOPUUYECKUE BEXH PA3BUTUS XUMUU

C UCTOPUYECKUMU NIEPUOIAMH PA3BUTHS TPOMBIILJIEHHOCTH U HAYKH JIJIS MIPOBEJICHUS aHAJIM3a COCTOAHMS, ITyTeW pa3BUTHS HAYKU U TEXHOJIOTHUNA; —
aHaJIM3UPOBATh COCTaB, CTPOEHUE U CBOMCTBA BEILIECTB, PUMEHSA MOJ0KEHUSI OCHOBHBIX XUMUYECKUX TEOPUI: XUMUYECKOTO CTPOCHHSI OPraHUYECKUX COESTMHEHUI
A. M. bytnepoBa, CTpOCHHS aTOMa, XUMAYECKOHN CBSI3H, MIEKTPOTUTHICCKON JTUCCOIMAITMHA KUCIIOT, OCHOBAHUH U COJIEH, a TAK)Ke yCTAHABIMBATH TIPUIUHHO-
CJIEICTBEHHBIE CBSA3M MEXK]Iy CBOMCTBAMM BEILIECTBA U €I0 COCTABOM U CTPOCHHUEM; — MPUMEHSTh NMPaBUJIa CUCTEMAaTHUECKON MEXAYHAPOJHON HOMEHKIIATYypPhI KaKk
CPEeICTBa pa3iueHUs U UACHTU(UKAIINY BEIIECTB 10 UX COCTABY M CTPOSHHUIO;

— COCTaBJIATh MOJICKYJISIPHBIC U CTPYKTYPHBIE (JOPMYJIbl HEOPTaHUUECKHUX M OPraHMYECKUX BEIIECTB KaK HOCUTE/ICH HH(OPMAIIUK O CTPOCHUH BEILECTBA, €ro
CBOMCTBAX W MPUHAUICKHOCTH K OMPEICIICHHOMY KJIACCy COSIMHEHU; — OOBSICHATH MMPUPOIY U CIIOCOOBI 00pa30BaHUS XUMUYECKOHN CBSI3U: KOBAJICHTHON
(TIOMSIPHOM, HEMOSIPHOM ), HOHHOW, METaJNIMYECKON, BOJJOPOJTHOM C IIEITBIO ONPEIEICHUS XHMHYECKOW aKTUBHOCTH BEIIECTB; — XapaKTepU30BaTh (PU3NIECCKUE
CBOMCTBa HEOPTAHUYECCKHUX M OPTaHUYECKUX BEIIECTB M YCTAHABIMBATH 3aBUCUMOCTh (DM3MUYECKUX CBOMCTB BEIICCTB OT THUIA KPUCTALIHYECKON PEIIeTKH, —
XapaKTEepU30BaTh 3aKOHOMEPHOCTU B U3MEHEHUU XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COeIMHEHHUM, BHICIIINX OKCUAOB U THAPOKCUIOB; —
[PUBOAUTH NIPUMEPHI XUMUUECKUX PEAKLIUNA, PACKPBIBAIOIINX XaPAKTEPHbIE XUMUYECKUE CBOMCTBA HEOPIAHUUECKUX U OPraHUYECKUX BEIIECTB U3YUEHHBIX KJIACCOB
C IIENBI0 UX WICHTHHOUKAIMH U O0BICHEHUS 00JIACTH PUMEHEHHUS; — OTIPE/ICNATh MEXaHNU3M PEaKIH B 3aBUCUMOCTH OT YCIOBHUI MTPOBEICHNS PEAKIIUU U



MPOTHO3UPOBATH BO3MOYKHOCTH MPOTEKAHMSI XUMHUECKUX PEAKIHil Ha OCHOBE THIA XUMHUYECKOH CBSI3M M aKTHBHOCTH PEareHTOB; — yCTAaHABIMBATh 3aBUCUMOCTD
PEaKIMOHHON CTIOCOOHOCTH OpPraHMYECKUX COCTUHEHUM OT XapakTepa B3auMHOTO BIHSIHUS

aTOMOB B MOJICKYJIaX C LCJIbIO MPOTHO3UPOBAHUSA MPOAYKTOB PCAKIIUHN, — YCTAaHABJIMBATH 3aBUCUMOCTL CKOPOCTHU XUMHUYECCKON pCaKkonu U CMCUICHHUA XUMHWYECKOI'0o
PaBHOBECH OT Pa3JIMYHBIX (1)aKTOpOB C IECJIBI0 OIIPEACICHU A OIITUMAJIbHBIX YCJ'IOBI/Iﬁ IMPOTCKAHUA XUMHUYECKUX MTPOLUECCOB; — YCTAHABJIMBATh TCHETUYCCKYIO CBA3b
MEXAY KiIaCcCaMU HEOPIraHUYCCKUX U OPraHNnICCKUX BEUICCTB IJIA 000CHOBaHUSA HpHHHHHHaHBHOﬁ BO3MOKHOCTH IIOJIYYEHHA HCOPIraHNICCKUX

¥ OPTaHWYECKUX COSIMHEHUH 3aJaHHOTO COCTaBa U CTPOCHHUS; — MOJONPATh PeareHTH, YCIOBUS M OMPEIEATh IPOAYKTHI PEaKIIHii, TO3BOJSMIONINX PEaTn30BaTh
mabopaToOpHBIE W MPOMBIILIEHHBIE CIIOCOOBI TOMYUYSHS BAKHEHIINX HEOPTAHUYECKUX U OPTaHUIECKHUX BEIIECTB; — OIPEJIENATh XapaKTep CPEIbl B pe3yabTare
THAPOIN3a HEOPTAaHMYECKUX W OPTAHWMYECKUX BEIIECTB U MPUBOIUTE IPUMEPHI THAPOIN3a BEIIECTB B TOBCETHEBHON )KM3HH YEIIOBEKa, OMOJIOTHIECKIX OOMEHHBIX
Mpoleccax M MPOMBIIIIICHHOCTH; — MPUBOAUTH MTPUMEPH OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKINil B MPUPO/IE, TPOU3BOICTBEHHBIX MTPOIIECCax U
JKU3HENICATEIbHOCTH OPTaHU3MOB;

— 00OCHOBBIBATh MPAKTHYECKOE UCIIOIb30BAHNE HEOPraHUIECKUX U OPTaHUYECKUX BEIIECTB U UX PEaKLHid B IPOMBILIUICHHOCTU U OBITY; — BBIIOIHATh
XUMHUYECKUHN 3KCIIEPUMEHT 0 PACTIO3HABAHUIO U MOJIYYEHUIO HEOPTaHNYECKUX U OPTaHUYECKUX BELIECTB, OTHOCSIIUXCS K pa3IMYHbIM KJIaccaM COEIUHEHHH, B
COOTBETCTBHU C MPaBUIAMH H TIpueMaMu 0e30macHoOi paboThl ¢ XMMHUUYECKIMU BEIIECTBAMH U JIAOOPAaTOPHBIM 000PYAOBAaHHEM; — IIPOBOJUTH PACUEThl HA OCHOBE
XHUMUYeCKUX (POPMYIT U ypaBHEHHI PEaKIUi: HaXOKACHUE MOJIEKYISIPHON (OPMYIIBI OPTaHUUECKOTO BEIIECTBA 110 €T0 TUIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJSIIIUX B €T0 COCTAB WJIM 10 MPOAYKTaM CrOpaHHsl; pacdeThl MAaCCOBOH JTOJM (MacChl) XHMHYECKOTO COCTMHEHUS B CMECH; PACUEThl Macchl (00beMa, KOJMUEeCTBa
BEIIECTBA) MPOIYKTOB PEaKIINH, €CIIH OJJHO M3 BEUIECTB JIaHO B M30BITKE (MMEET MPUMECH ); pPacdeThl MACCOBOM MM 0OBEMHOM J0JIN BBIX0/1a TIPOYKTA PEAKIIUH OT
TEOPETUYECKH BO3MOXKHOIO; pacueThl TEIUIOBOIo 3¢ dexra peakuu; pacueTsl OObEMHBIX OTHOIICHHUH Ia30B IPH XMMHYECKUX PEAKLMAX; PacueTbl Macchl (00beMa,
KOJINYECTBA BELIECTBA) NPOAYKTa PEaKL1H, €CJIH OJHO U3 BELIECTB aHO B BHJIE PACTBOPA C ONpPEACICHHON MacCOBOM /10JIeil pacTBOPEHHOTO BEIIECTBA; —
WCTIOJIb30BaTh METO/AbI HAYYHOTO [TO3HAHUS: aHAJIN3, CHHTE3, MOJCIIMPOBAHNE XUMUIECKHUX IIPOLIECCOB U SIBICHUN NPHU PeIIeHUH yIeOHO-MCCIIe0BATEbCKUX 3a/1a4
10 U3yYEHHIO CBOKCTB, CLIOCOOOB MOTYYEHHsI U PAaCIO3HABAHUS OPraHMYECKHUX BELIECTB; — BJIAJIETh MPAaBUIAMH 0€3011aCHOTO 0OPALIECHHUS C €AKMMHU, TOPIOUYUMH U
TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMHU OBITOBON XUMHUH; — OCYIIECTBISATh MOUCK XUMHUYECKOH HH(OPMAIINH 110 HA3BaHUSIM, HJICHTU(UKATOPAM, CTPYKTYPHBIM
(dopMynaM BelecTB; — KPUTHYECCKH OIIEHUBATH M HHTEPIPETUPOBATh XHMHUYECKYIO HHPOPMAITUIO, COJEPIKAIIYIOCS B COOOIIEHUSX CPEICTB MacCOBOM
nHpopMaium, pecypcax MHTepHETa, HAYYHO-TIOMYJISIPHBIX CTAThSIX C TOYKH 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LEJISIX BBISIBICHHUS OITMOOYHBIX
CyXJleHui U popMUpOBaHHUS COOCTBEHHOW MO3HUIINHN; — HAXOJUTh B3aUMOCBSI3U MEXKIy CTPYKTYpOi U (pyHKIHEH, TPHUYMHON U CIEICTBHEM, TeOpHer 1 (haKTamMu
IpY aHajIu3e NpoOJIEeMHBIX CUTYyaluid 1 000CHOBaHUH MPUHUMAEMBIX PEIICHUH Ha OCHOBE XUMHUYECKUX 3HAHUI; — MPEACTaBIIATh IIyTH PELICHUs INT00ABHBIX
podJeM, CTOSIINX TIepe]] YEIIOBEYECTBOM, U IIEPCIEKTHBHBIX HAIPABJICHUI

Pa3BUTUA XUMHUYCCKUX TCXHOHOFHﬁ, B TOM YHCJIC TEXHOJIOTHiA COBPEMCHHBIX MaT€pHaJioB C pa3jqu0171 ®YHKHHOHMBHOCTBE, BO300HOBJISIEMBIX HCTOYHHUKOB
ChbIpbA, nepepa60TI<I/I U yTUJIN3alu TPOMBIIUICHHBIX U OBITOBBIX OTXOO0B. BBIHYCKHI/IK Ha er'IY6J'IeHHOM YPOBHE NOJYYUT BO3MOXKXHOCTb HAYUUTHCA: —
(bOpMy.]'IPIpOBaTB [CJIb UCCIICAOBAaHNS, BBIABUTIATh U MPOBEPATH SKCIICPUMCHTAJIBHO T'MIIOTE3bl O XUMHWYCCKUX CBOICTBaX BCIICCTB HAa OCHOBC UX COCTaBa U CTPOCHUA,
HX CIIOCOOHOCTH BCTYIIATb B XUMUUYCCKHUC PCAKINU, O XaPAKTCPEC U NPOAYKTAX PA3ITINYHBIX XUMHYCCKUX peaKLII/If/i; — CaAMOCTOSATCJIbHO INIAHUPOBATH U ITPOBOAUTDH
XUMHUYCCKUC DKCTICPUMCEHTHI C CO6J'HOI[CHI/I€M IpaBUJI Oe3omacHom pa6OTLI C BCIICCTBAMU U J'Ia60paT0pHBIM 060py2[OBaHI/IeM; — UHTCPIIPETUPOBATL JAHHBIC O
COCTaBE€ U CTPOCHUHU BCIUICCTB, IOJYUYCHHBIC C IOMOIIIBIO COBPEMEHHBIX (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX MECTOJOB, — ONHUCBIBATH COCTOAHUEC BJICKTPOHA B aTOME Ha OCHOBEC
COBPEMCHHBIX KBAHTOBO-MCXaHUYCCKUX Hpe)ICTaBJ'IeHI/Iﬁ O CTPpOCHHU aTOMa IJIA 00BSICHEHMS PE3YIBTATOB CIICKTPAJIBHOI'O aHaJIn3a BECIICCTB, — XapaKTCPU30BaATh
POJIb a30TOCOACPKAMIUX TCTEPOIUKINIYCCKUX COCJ];I/IHGHI/Iﬁ 1 HYKJICMHOBBIX KHUCJIOT KaK Ba)KHEHMIIIMX OMOJIOTMUYECKU aKTHBHBIX BCIIECTB, — IPOTHO3UPOBATH
BO3MOXXHOCTB ITPOTEKaHNUA OKUCIUTCIIbHO-BOCCTAHOBUTECIIBHBIX peaKHHfI, JICKaIIUX B OCHOBE ITPUPOJHBIX U IIPOU3BOACTBECHHBIX IIPOIECCOB.

2. Copnepxanue yueOHOro npeamera « XuMHUs»



Yray6aéuuslii yposens (10 kiaacce)

ba3oBnblii ypoensb (10 knacc)

Teoperuyeckue 0CHOBbI XMMHH

Crpoenue BemecTBa ATOMHO-MOJIEKYIISIpHOE yueHne. Bemectsa
MOJIEKYJIAPHOTO U HEMOJIEKYJISIpHOTO cTpoeHus. KauecTBeHHsIH 1
KOJIMYECTBEHHBIN COCTAB BellecTBa. MosipHas U OTHOCUTEIbHAS MOJIEKYJISIpHAS
Macchl BerecTBa. MonbHast 10711 1 MaccoBas JOJIS DJIEMEHTA B BELLIECTBE.
Crpoenue aroma. Hykmupsl. M3otonsl. Jledext macchl. TUIIBI paluOaKTHBHOTO
pacnana. TepmosnepHslil cuHTe3. OTKPBITHE HOBBIX XUMHUYECKHUX IJIEMEHTOB.
Snepuble peakuu. THIBI SAEPHBIX PeakInii: AeneHne U cuaTe3. CKOpoCTh
peakuuu paauoakTUBHOTO pacnaja. [IpuMeHenne paAuoOHyKIUAOB B MEAUIINHE.
Merton MeueHbIX aToMOB. [IprMeHeHe painoakTUBHBIX HYKIH/IOB B
reoxpoHoiorun. CoBpeMeHHasi MOAeNb CTpoeHus atoMa. KopmyckymsapHo-
BOJIHOBBIE CBOMCTBA JIEKTpoHA. [IpeacTaBieHre 0 KBAHTOBOM MEXAHHUKE.
CootHomenue ne bpoiins. [puniun veonpeaeneHuoctu ['eizendepra. [lonstue
0 BOTHOBOW (pyHKITMU. KBanTOBBIE UHica. ATOMHas opouTtans. Pactipenenenue
AIEKTPOHOB IO SHEPTETUYECKUM YPOBHSAM B COOTBETCTBUU C MPUHLIUIIOM
HaMMEHbBIIEH SHepruu, MpaBuioM XyHaa u npuHnumnoM [laymu. OcobeHHoCTH
CTPOCHUS SHEPreTUUECKUX YPOBHEH aTOMOB d-3JIEMEHTOB. DJIEKTPOHHAS
KoH(uTypamus aroma. Kiraccupukanus XuMU4IecKux 3JIeMeHToB (s-, p-, d-, f-
ANIEMEHTHI). DIIEKTPOHHBIE KOH(UTYpAIMU TTOJ0KUTEIBHBIX U OTPUIATENBHBIX
noHoB. OCHOBHOE M BO30YKICHHBIE COCTOSIHUSI aTOMOB. BaJIeHTHBIE 31€KTPOHBI.
Ilepnoanueckuii 3aKkoH. @OpMyIUPOBKA 3aKOHA B CBETE COBPEMEHHBIX
MPEACTABICHUNA O CTPOCHUH aToMa. MUPOBO33PEHYECKOE U HAYYHOE 3HAUCHUE
ITepnoanueckoro 3akona /. 1. Menneneesa. Paanyc atoma. 3akOHOMEPHOCTH B
WU3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCAMHEHUM, BHICIINX
OKCHJOB Y TUAPOKCHUJIOB B IEPUOJAX U IpyHIaxX. DIEKTPOOTPULATEIBHOCTb.
XuMudeckast CBsi3b. DIEKTPOHHAs MPUPOAA XUMUYECKON CBA3U. Busl
XUMHUEcKoil cBsi3u. KoBajieHTHas CBA3b U ee XapaKTepUCTUKU (FHEPTus CBA3H,
JUTMHA CBSI3H, BaJICHTHBIM YTOJ1, KPATHOCTh CBSI3U, OJIIPHOCTb,
moJISIprU3yeMoCTh). KoBalleHTHast HeMoIsipHast U TIoJIIpHast CBsi3b. OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOM MOJISIPHOMH
cBsA3H. ['eomeTpust MoseKymbl. J\UMOIBHBIA MOMEHT CBSI3H, TUIOJIBHBIA MOMEHT
MoJiekyJbl. MoHHas ¢BA3b. OTiIMYME MEXAY MOHHOW U KOBAJIEHTHOM CBS3BIO.
Meramunueckas cBsi3b. BogopoaHas CBsi3b U €€ BIMSHUE Ha CBOMCTBA BEILIECTBA.
MexxMonekyJisipHble B3auMoieicTBysl. [IoHsATHE O CYyNIPaMOIEKyJISIPHON XUMHUH.
ArperaTHble cocTOsIHUS BelecTBa. ['a3sl. 'a30BbIe 3aKOHBI. Y paBHEHHE
Knaitnepona—Menzeneesa. 3akoH ABOTaapo. 3aKOH 00 BEMHBIX OTHOIICHHH.
OTHOCHUTENBbHAS INTOTHOCTH Ta30B. CpemHsist MoJsipHast Macca cMecu. CTpoeHue
TBEPIBIX TEJI: KPUCTAJUINUECKUE U aMOp(HBIE BemecTBa. TUIIbI
KPUCTAJUIMYECKUX PELIETOK: aTOMHAsA, MOJIEKYJIIpHAs, HOHHAs, METaINTNYECKas.
ITousTre 06 aneMeHTapHOI stuetike. Pacuer drciia MOHOB, CONEPIKAIIUXCS B
31eMeHTapHo stuelike. MlonHble paguycel. OnpeeneHie MeTallIn4ecKoro
paauyca. 3aBHCUMOCTb (PU3WYECKUX CBOWCTB BELIECTBA OT THIIA




KpHCTALTHYECKOH pemeTky. [IpuanHbl MHOr0oOpasust BeriecTB. COBpeMEHHbIC
NPEJICTABJICHUS O CTPOCHUU TBEPJIBIX, KHUJIKUX U ra3000pa3HbIX BEIIECTB.
JemoncTpamuu. 1. O6pasisl BENIECTB MOJIEKYJISPHOTO U HEMOJICKYJISIPHOTO
cTpoenus. 2. Bosronka noga. 3. Monenu Monekyi.

4. Kpucraminieckue peneTkn

OcHOBHBbIE 3AKOHOMEPHOCTH TPOTEKAHUS XMMUYECKUX PeaKkuuid
Knaccugukanust XuMU4ecKuX peakluii Mo pa3IudHbIM MPU3HAKAM CPABHEHHUSI.
I'omorenHsie 1 reTeporeHHble peakunu. Kinaccudukanus mo 3HaKy TeIIOBOIO
addexra. ObpaTuMbic 1 HeOOpaTUMBIC peaknun. KatamuTtudeckue u
HEKaTaJIUTHYECKUE peakunu. Peakiym ¢ u3sMeHeHneM 1 0e3 H3MEHEHUS CTENICHN
OKHCJICHUS 3JIEMEHTOB B COEAMHEHUAX. DHEPreTHKa XUMUYECKIX PEaKIIHH.
TemnoBoii 3¢ HeKT XUMHIECKOHN peaKIni. DHA0TEPMHUICCKUE 1
AK30TEpPMUYECKHE peakun. TepMoxumMudeckne ypaBHeHus. Termmora
oOpa3oBaHus BellecTBa. 3aKOH ['ecca U CleaCTBUS U3 HEr0. DHEPTrHs CBSI3U.
[TonsTre o BHyTpeHHeW sHeprun u dHTanbIuN. [loHsTHE 00 3HTpONMH. BTOpOoit
3akoH TepMmoanHamuku. @opmyna bombmana. Dueprus [ 'n66ca u kpurepun
CaMOMNPOM3BOIBHOCTH XUMUYECKOH peakunu. O0paTuMBbIe peaKIyH.
Xumnuaeckoe paBHoBecue. Koncranra paBuosecus. [Ipunnumn Jle [llaTense.
PaBHOBeCHBIE COCTOSIHUS: YCTOMYNBOE, HEYCTOMIUBOE, Oe3pa3InIHOE.
CMelieHre XMMHYECKOTO PAaBHOBECHS 10T ICHCTBUEM Pa3IMuHBIX (PaKTOPOB:
KOHOCHTpAlUKU PCArCHTOB UJIU NPOAYKTOB PC€AaKIIUU, JaBJICHUS, TCMIICPATYPHI.
Ponb cMerieHns paBHOBECHUS B TEXHOJIOTHUECKUX Iporieccax. CKOpocTh
XUMHYECKUX PEAKIUil, €e 3aBUCIMOCTh OT Pa3IMYHBIX ()aKTOPOB: IPUPOIBI
pearupyromux BeMECTB, KOHIEHTPALUH PEArupyIOINX BEIIECTB, TEMIIEPATYPHI,
HAIMYMS KaTaJln3aTopa, IDIONad TOBEPXHOCTH PEarupyrOIINX BEIIECTB.
Peaknyii roMoreHHbBIE U TeTepOTeHHbBIE. DIIeMEHTapHbIE peakui. MexaHu3M
peakunu. AKTUBHPOBAHHBIN KOMIUIEKC (MIEPEX0HOE COCTOSIHNE). 3aKOH
neicTByronx mMacc. KoHcTaHTa cCKOpoCTH peakiuu, ee pasMepHocTh. CKOpOCTh
peaxium pagnoakTUBHOTO pacnana. [lepuon momypacnana. [Ipasuno Bant-
Tododa. [MonsiTie 00 3HEPTHM aKTHBALIUK U 00 SHEPTETHUECKOM Tpoduiie
peaknun. YpaBHeHUuEe Appenunyca. Karannzatops! 1 katamus. DHEPTrust
AKTUBALIMHU KaTATM3UPYEMOH U HEKaTaIM3UPYEMOH peakuu. AKTUBHOCTb U
CEJIEKTMBHOCTb KaTajau3aTopa. ['OMOreHHbIN 1 reTepOreHHbIN KaTanus.
Il'oMoreHHbIN KaTaiu3 B ra3oBoi ¢ase. KaTamuTuueckoe OKUCICHHE YrapHOrO
ra3a B KOHBEPTEPAX BBIXJIOIMHBIX I'a30B B aBToMOOMISIX. Poib KaTaJin3atTopoB B
NpUPOJIE U MIPOMBILITICHHOM NPOU3BOACTBE. DepMEHTHI KaK OMOJIOrHYECKHe
KaTajan3aTopsbl.

JemoHcTpanum. 1. DK30TepMUUYECKHE U YHIOTEPMUICCKUE XUMUUCCKHE
peakuuu. 2. TernoBsle SBIEHUS IPU PACTBOPEHUN CEPHOM KUCIIOTHI U
aMMHUAaYHOM CeTUTpPBI. 3. 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT MPUPOBI BEIIECTB
Ha TIpUMepe B3aNMOICHCTBUS PACTBOPOB PA3IMYHBIX KUCIOT OJMHAKOBOM
KOHILIEHTPALMX C OIMHAKOBBIMU KyCOUKaMH (TpaHyJlaMH) [IMHKA ¥ OIMHAKOBBIX
KYCOYKOB Pa3HBIX METaJUIOB (MarHusl, IIMHKA, JKeie3a)




C PacTBOPOM COJISTHOM KHUCIOTHL. 4. B3anMomeicTBre pacTBO- POB CEpHOIt
KHCJIOTHI C PACTBOPAMH THOCYb(aTa HATPHS PA3IUYHON KOHICHTPALUH U

E

TeMIepaTypsl. 5. 3aBHCUMOCTD T10- JIOJKEHHUS paBHOBecHs B cucteme 2NO2 ™, ™
N204 ot Temnepa- Typsl.

JladopaTtopHble onbIThI. 1. KaTamuTuieckoe pasioskeHHe TEPOKCHIA
BOJIOPOJIA.

PacrTBOpBI

CriocoObl BeIpaskeHHS KOTUYECTBEHHOT'O COCTaBa PAcTBOpa: MaccoBas A0JIs
PacTBOPEHHOTO BEIIECTBa (IPOLIEHT- Hasl KOHLEHTPALus ), MOJISIpHAsT
KoHIIeHTparus. TurpoBanue. PacTBopenne Kak PU3NKO-XMMHICCKHUI TIPOIIeCC.
Kpucrannorunparsl. {ucnepcusie cuctemsl. KoouaHbie pacTBOPBHI.
Ucrtunnsie pactBopsl. JucnepcHas da3a u qucnepcuonHas cpefa. CycrneH3nn u
smyibcud. 3omu U renn. Onanectennys. Dddexr Tunnans. Koarymsamus.
Cenumenranus. Cunepesuc. Peakiuu B pacTBOpax 37I€KTPOIHUTOB.
KauecTBeHHble peakiiuy Ha HOHBI B pacTBope. KHciIoTHO-0CHOBHBIE
B3aMMO/ICHCTBUS B pacTBOpax. AM¢poTepHOCTh. IOHHOE TpOU3BEACHNE BOIBI.
Bonopoausiii nokazarens (pH) pactBopa. CHibHBIC U CJIa0bIE 3JICKTPOJIHTHI.
Pacuer pH pacTBOpOB CHIBHBIX KUCIIOT U Iiesiodeii. KoHCTaHThI TuCCoIaim
CJ1a0bIX HMEKTPOIUTOB. CBSI3b KOHCTAHTBHI M CTETICHH AUCCOLUAINN. 3aKOH
passenenust OctBanbpaa. Peakin norroro oomena. [lomHbIe U cOKpaleHHbIE
WOHHBIE ypaBHEeHUs. ['uaponus conell. 'maponus no KaTMoHy, 110 aHUOHY, 110
KaTHOHY U 10 aHWOHY. Peakiust cpeibl pacTBOPOB COJIEH: KUCIOTHAS, IIeTI0YHAs
u HelitpanbHas. [lomHbI HeoOpaTuMelii ruapon3. [lomyuenue peakimeit
TUAPOJIN3a OCHOBHBIX cosIeH. [IoHATHE O IPOTONIMTHYECKON TEOPUH
Bbpencrena—IJloypu. IloHsTHE O TEOpHUH KUCIIOT U OCHOBaHU JIprouca.
3HaveHue ruposin3a B OMoJorndeckux oOMeHHbIX npoueccax. [Ipumenenue
TUAPOJIN3a B IPOMBIIIIEHHOCTH. PaBHOBECHE MEX Ty HACHIIIEHHBIM PaCTBOPOM
u ocagkoM. [IpousBeneHne pacTBOPUMOCTH.

JdemoncTpanuu. 1. OnpeneneHue KUCIOTHOCTU CPEAB! IPU IOMOILHN
uHIUKaTopoB. 2. Dddext Tunnans. 3. O6pazoBaHNe KOMIUIEKCHBIX COSTMHEHUH
NepeX0IHBIX MeTauIoB. JlabopaTopHble onbITHL. 1. Peaknuu noHHOrOo 0OMeHa. 2.
CBoiicTBa KOJJIOMIHEIX pacTBOPOB. 3. I'mapomnus coneid. 4. [lonydenue u
CBOMCTBA KOMIUIEKCHBIX COSIMHEHHH.

OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIE MPOLECCHI
OKHUCINTETBHO-BOCCTAHOBUTEIILHBIE PCaKIu. Tuel OKUCIUTEIIHLHO-
BOCCTAaHOBUTENBHBIX peakinii. OKUcIeHrne U BoccTaHoBIeHUEe. OKUCTUTENU U
BOCCTaHOBHUTEIU. METOI 3JIEKTPOHHOTO U 3JICKTPOHHO-HOHHOTO OallaHca.
IToBenmenne BemecTB B cpenax ¢ pa3HpiM 3HaueHueM pH. [lepmanranar kamms
Kak OKHCIUTENh. OKUCIUTEILHO-BOCCTAHOBUTEILHBIE PpCaKknuun B Ipupoac,
MIPOU3BOICTBEHHBIX MPOLECCaX U KUZHEACATEIHLHOCTA OPraHU3MOB.
TanpBaHMYeCKUi 25IeMEHT (Ha mpuMepe deMenTa J{anuais). X uMHIecKue
WCTOYHHKH TOKa: TaJIbBAHNYECKHE DJIEMEHTHI, aKKYMYJIATOPHI U TOIIMBHBIE




aneMeHThl. DopMa 3anucu XMMUYECKOro UCTOUYHUKA Toka. CTaHIapTHBII
BOZOPOMHBIH dtekTpoa. CTaHIAPTHBINA AIEKTPOIHBIA TTOTCHITHAI CHCTEMBI.
[onsiTHE 00 PNEKTPOABIKYLICH CHIIE PEAKIIMU. DIEKTPOXUMUYECKUN Pl
HanpsDKEHUH (aKTUBHOCTH) METAIIOB (P CTAHIAPTHBIX SJIEKTPOJHBIX
noreHuyanon). HampapieHne OKucInTeIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI.
DJEeKTPOIN3 PaciuIaBOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB (KUCIIOT, IIeI0YeH
u couiell). 3akoHbl anekTponu3a. [IpakTudeckoe MprUMEHEHUE FIEKTPOIN3a ISt
HOJTY4€HUs LIeTOYHbIX, IET0YHO3EMENIbHBIX METAIIOB U anroMuHus. Kopposus
METAaJUIOB: CHOCOOBI 3aIIUTH METAJUIOB OT KOPPO3UH

Jdemoncrpaunu. BzanmoseiicTBue nepMaHraHata Kajaus ¢ CylIb(QUTOM HATpUs B
pa3HBIX cpeaax.

OcCHOBBI OPraHM4YecKoil XUMHHU

OcHOBHbIE OHATHSA OPraHnyeckoil xumuu (16 yacos)

[TosiBeHUE M pa3BUTHE OPraHUUECKON XUMHUU KaK

Hayku. [Ipenmer u 3a1auu opraHnyecKod XuMun. MecTo U 3HaueHUe
OpraHUYECKON XMMHUHU B CUCTEME ECTECTBEHHBIX HayK. B3anMocCBs3b
HEOpraHMYECKUX U OpraHn4YecKux BetiecTB. OCOOEHHOCTH OpraHNYeCKUX
BemiecTB. [IprurHBI MHOrOOOpa3us opraHnvyeckux BemecTs. OpraHnieckue
BELLECTBA B IPUPOAE. YIIIEPOIHBIN CKEIET OPraHUYECKON MOJIEKYJIbI, €r0 TUIIBL:
OUKJINYecKue, anukinieckue. Kapoouukinnaeckue 1 reTeponruKInIecKie
ckenetsl. KpaTHOCTh XUMU4ECKOH CBSI3U (BHIBI CBA3€H B MOJIEKYJIax
OpraHMYECKUX BEIIECTB: OJIMHAPHEIE, IBOWHEIE, TPOiHbIE). VI3MeHeHue sHeprun
CBsI3€H MEXAy aTOMAaMHU YIJIepoJia IPU YBEIMYEHUH KPATHOCTH CBSI3H.
Hacreimennsie

Y HEHACBIILIEHHBIE COCUHEHUS. DIEKTPOHHOE CTPOCHUE U XUMUYECKUE CBA3U
aToma yriepoja. [ ubpunuzaiust aTOMHBIX OpOUTAIIEH, €€ THITBI IS
OpPraHMYECKUX COCUHEeHMIA: Sp3, sp2, sp. OOpa3oBaHue G- U P-CBsI3CH

B MOJIEKYJIaX OpraHHuecKux coennHeHui. [IpocTpancTBeHHOE cTpoeHNEe
OpPraHUYECKUX COEAUHEHUN. XUMUUECKOE CTPOCHUE KaK MOPSAIOK COCTUHEHUS
aTOMOB

B MOJIEKYJIE COTJIACHO WX BaJIEHTHOCTH. OCHOBHEBIE MTOJIOKEHUS TEOPUU
XUMUYECKOT0 CTPOEHUS oprannueckux coenunenuit A. M. bytneposa.
3aBUCHMOCTH CBOMCTB BELLIECTB OT XUMHUECKOTO CTPOEHUS MOJIEKYJI.
CrpyxrypHas hopmyna. M3omepust u nzomepsl. CTpyKTypHAs U
MPOCTpaHCTBEHHAS n3oMepus. MzoMmepus yraepoaHoro ckenera. Mzomepus
noJiokeHus. MexxknaccoBast U3oMepHs. Busl pocTpaHCTBEHHON H30MEPHH.
OnTrueckas nzomepusi. ACHMMETpUYECKUI aToM yriaeponaa. OnrTrdeckue
AHTHUIOABI. XUPAIbHOCTh. XUPAIbHbIE U aXUPATbHBIE MOJIEKYJIIBI.
I'eomerpuueckas nuzomepus (uuc-, TpaHc-u3oMepust). GU3HKO-XUMHUYIECKHE
METOJIbI UCCIICIOBAHUS CTPOCHHUS

U PEaKIIMOHHOM CITOCOOHOCTH OPTaHUYECKUX COCTUHEHUI.

Cnextpockonus IMP, Macc-ciekrpoMeTpusi, ”HPpaKpacHasi CIEKTPOCKOIIHSI.
ONEKTPOHHOE CTPOEHHUE OPTaHNYECKHX BEIIECTB. B3auMHoe BiIMsSIHHE aTOMOB U
rpyI aToMoB. DeKTpoHHbIe () (ekThl. UHAYKTUBHBIA U ME30MEPHBIH

BBenenmne.

[Ipenmer opranuveckoii xumuu. OcOOEHHOCTH CTPOCHHUS U CBOWCTB
OpraHUYEeCKUX COEAUHEHUI. 3HAUCHUE U POJIb OPraHUYECKOM XUMUU B
CHCTEMe eCTECTBCHHBIX HayK B JKHU3HU obOmiecTBa. Kpatkuii ouepk
HCTOPUM PA3BUTHUS OPTAaHUYECKON XUMUHU.

OcHoBHBIE TONIOKEHUs Teopun cTpoenus A.M. bytneposa.
IIpenmocsuiku co3ganus Teopuu. IIpencraBieHne o TEOPUH THIIOB U
paaukanoB. Padoter A. Kekyne. XuMHUYECKOE CTPOCHHE U CBOWCTBA
OpraHUYEeCKHX BelecTB. M3omepus Ha mpumepe OyTaHa 1 n300yTaHa.
DJeKTpoHHOE 00J1aK0 U OpOUTaNb, UX (POPMBIL: S U P. DJIEKTPOHHBIE U
3JIEKTPOHHO-Tpaduueckue GopMyIIbl aTOMa yriepoia B HOpMaJIbHOM U
BO30YKAEHHOM cocTOsTHUAX. KoBalieHTHAs: XUMHYECKasl CBSI3b, €€
MOJISIPHOCTh M KpaTHOCTh. Bonopoanas cBsi3e. CpaBHEHHE 0OMEHHOTO U
JOHOPHO-aKLENTOPHOT0 MEXaHU3MOB 00pa30BaHUs KOBAICHTHOH CBS3U.
BasnienTHBIE COCTOSIHUS aToOMa yriepoza. Buasl rubpuausauu: sp3-
rudpuau3anys (Ha mpuMepe MOJIEKYJbl MeTaHa), Sp2-rTuopunu3anus (Ha
MIpUMeEpPE MOJIEKYJIBl ATUJICHA), SP-THOpuAN3anus (Ha IpUMeEPEe MOJIEKYJIbI
arieTuiieHa). I 'eoMeTpHst MOJIEKYJ PaCCMOTPEHHBIX BEIECTB U
XapaKTepPHCTHKA BUIOB KOBAJIEHTHOW CBA3H B HUX.

Knaccugukanus opraHMuecKX COeIMHEHNH 110 CTPOCHUIO YTIIEPOIHOTO
CKeJeTa: allMKJINYecKue (JIKaHbl, aJIKCHBI, aTKHHBL, aJIKaIHEHBI),
KapOOLMKINYecKre, (LIMKIOAIKaHbl U apEHBI) U TeTEPOIUKINIECKIe
coeaunenus. Kiraccudukaiusi opraHn4eckux CoeMHEHHN 10
(YHKIMOHANBHBIM TPYIIIaM: CIIUPTHI, (PEHOIIBI, TPOCThIE 3(DUPEI,
QJIBJICTHJIBI KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE YOUPHL. YTIIEBOJIBL.
A3oTOCOAEpIKaIIE COeTNHEHNS: HUTPOCOSTNHEHNS, aMHHBI,
AMUHOKHCIIOTBI.

Howmenknarypa tpusnansnas u MFIOITAK. Ilpunuumnst o6pa3zoBanust
Ha3BaHWH oprannmdeckux coeaumHeHui mo MIOTTAK.

Bunel n3omepun B opraHn4eckoi XUMUU: CTPYKTYpHas U
MIPOCTpaHCTBEHHAas. Pa3HOBUAHOCTH CTPYKTYpHOM H30MEpPHU: U30MEPHS
«YTJIEPOAHOTO CKEJIETay, U30MEpHsl NI0JI0KEHHUs (KpaTHOM CBSI3U U




addextrl. [Ipeacrarnenne o pezoHance. Kimaccupukammsi opraHnIeCcKux
BeriecTB. OCHOBHBIE KJIACCHI OPTraHUYECKUX COeTUHEHNH. [IpuHITHITBI
KIJIaCCH(UKAIMH OPTraHUYSCKUX coequHeHH. [IoHATHE 0 PYHKIIMOHATHLHOM
rpynre. Knaccuukamnus opraHnuecKiuX coeIMHEHNH 10 (QyHKIIMOHATIBHBIM
rpynmnaM. I'omosnorus. I'omosnoru. 'omonoruyeckas pa3HocTh. I 'oMonornyeckue
psael. HomeHknaTypa opraHMuecKkux BemecTB. MextyHapoaHas
(cucremaTnueckas) HOMEHKIIATYpa OPraHMYECKUX BEUICCTB M MPHUHIHIIBI
00pazoBaHMsI Ha3BaHUI OpraHUYECKUX COCAMHECHMN. ParimonanpHas
HOMeHKIaTypa. Kimaccudukarust 1 0coOEHHOCTH OPraHUYECKUX PEeaKIIHi.
CriocoObl 3amucelt peakuii B opraHndeckoii xumuu. Cxema U ypaBHEHHE.
YcnoBus npoBeneHus peakuuil. Kimaccudukanus peakuii opraHHuecKux
BELLECTB 10 CTPYKTYPHOMY MIPU3HAKY: 3aMEIICHHE, IPUCOCIUHEHNE,
OTHICIIJICHHC. PeaKHI/IOHHBIC LCHTPBHI. HepBOHa‘-IaJILHLIC IIOHATHA O THUIIAX U
MEXaHU3MaX OPraHNYECKUX peakluil. ' OMOJIMTUUECKUN U TETEPOIUTUUECKUIA
pa3pbhIB KOBAICHTHOW XUMHUYIECKOH CBs3u. CBOOOAHOPAIUKAIHHBIN H NOHHBII
MeXaHU3MBI peaknuu. [loHsTre 0 cBOOOIHOM pajunKane, Hykieodme,
anekTpoduiie, KapookaTHoHe U kapObaHnone. O003HAUCHNE HOHHBIX PEaKIUi B
opraHn4eckoil xumMuu. OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINY B
OpraHWYeCKOW XUMHH. M IeHTHUKAINSI OpraHNIecKuX COeTMHEHMM.
I'eneTnueckas CBI3b MEXY KllacCaMU OPraHUYECKUX COCIMHEHUH.
JemoHncTpanuu. Monenn opraHiyecKux MOJIEKYJL.

(hyHKIIMOHATBHOM TPYIITIBI), MEXKIaccoBas n3oMepusi. PasHoBuaHOCTH
MIPOCTPaHCTBEHHOU u3oMepu. ['eomeTpuueckas (Iic-, TpaHC-) H30MEPHS
Ha TIpUMEpe AIKCHOB U IUKIIOAIKaHOB. OnTH4ecKast u3oMepus Ha
MPUMEPE AMHHOKHUCIIOT. X UMUYECKHUE PEAKIIMH B OPTraHNICCKONW XMMUMU.

Turbl XUMUYECKUX peakiuii B opraHndeckon xumuu. [Tonsitue o
peakuuaxX 3aMELIeHNs: TAJIOTEeHUPOBAaHUE aJKAaHOB U apEHOB, LIEIOUYHON
TUIIPOJIN3 TaloreHalKaHoB. [IoHsTHE 0 peakuax MPUCOECTUHEHUS:
rUIpaTanys, THAPUPOBAaHUE, THAPOraJIOTeHUPOBaHNE, FaJIOTeHUPOBaHHUE.
Peakuuu nonmumepuzanuu 1 noaukoHAeHcanuu. [Tondarue o peakuusax
OTIICTUICHUS (AIIMMUHUPOBAHMS): IETUAPUPOBAHUE aTKAHOB,
JeruapaTanys CoUpTOB, NETHAPOXJIOPUPOBAHUE HA IPUMEDPE
rajioreHankaHoB. [IoHsATHE 0 KPEeKHHTe aTKaHOB U JETIOIMMEPHU3aIs
MOJIMMEPOB. Peakuys uzomepusanuu.

Tl'omoauTHYECKUI ¥ reTEPONUTUECKUI pa3phlB KOBAJEHTHON XUMHUYECKOU
CBSI3U; 00pa30BaHUE KOBAICHTHOM CBSI3U 110 JOHOPHO-AKIIETITOPHOMY
Mexanu3My. [lonsTre o Hykiaeoduie u ekrpoduIie.

Yraesonopoast (37 yacos)

AJKaHbl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI METAHA.
sp3-I'ubpuanzanus opouranelr atoMoB yriepoja. ['omonornueckuit psig u
obmas ¢popmyina ankaHoB. CHcTeMaTH4ecKasi HOMEHKIIATypa ajJKaHOB U
panukano. Mzomepus yriiepoaHoro ckenera ankaHos. [lonsTue o
KoHopMarusx. Pu3nuecKre CBOWCTBA ATKaHOB. 3aKOHOMEPHOCTH N3MEHEHUS
(hu3nvecKnx CBOWCTB. XMMUYECKHE CBOHCTBA AJIKAHOB: T'aJIOTeHUPOBAHUE,
HUTPOBAHHE, ACTHAPUPOBAHNE, TEPMUUECKOE Pa3IoKeHue (IUPOJIHU3), TOPEHHE
KaK OIMH U3 OCHOBHBIX HCTOY- HUKOB TeIlJIa B MPOMBIIIJIEHHOCTH U OBITY,
KaTaJIUTHYECKOE OKUCIEHUE, KPEKMHT KaK CIIOCOOBI IOTYYeHHS BaXKHEHIITNX
COCJMHEHHH B OPraHMYEeCKOM CHHTE3€, M30MEpU3alsl KaK Croco0 MOTyYeHUs
BBICOKOCOPTHOTO OeH3MHA. MeXaHU3M peaklui cBOOOTHOPAIUKAIEHOTO
3aMeneHus (Ha mpuMepe XJIopupoBaHust MeTaHa). CHHTeTHYeCKHe CITOCOObI
MOJTyYEHHS aTKaHOB. MeTObI IOMyYeHHS aJIKaHOB M3 AJKHIITAIOT€HUI0B
(peaxuus Bropia), nexapOOKCHIINPOBaHKUEM COJIei KapOOHOBBIX KHUCIIOT U
AJIEKTPOJIN30M PACTBOPOB COJiel KapOOHOBBIX KUCIOT. Haxok/ieHne ankaHoB B
MIpHUpO/JIe ¥ TPUMEHEHUE aTKaHOB.

Huknoankansl. CTpoeHre MOJIEKY HuKIoankaHoB. O0mas Gpopmyina
nukioankaHoB. HoMeHknaTypa nuknoankaHoB. M3zomepus IUKIOANKaHOB:
YIJIEPOJHOTO CKEJIeTa, MEXKIIAcCOBast, IPOCTPAaHCTBEHHAs (LIUC-TpaHC-
n3omepusi). HanpsokeHHbie

W HeHanpspkeHHbIe TUKIIBL. Crienuduka CBOWCTB HMKIOATKAHOB C MajlbIM
pasMepoM IMKJIa. XMMHYECKHE CBOMCTBA IIMKJIONPOIIaHa: TOPEHHE, PEeaKIUU

YriieBo10poabl M X NPHUPOIHBIC HCTOYHUKH

[onste 00 yrneBogopoaax. I[lpupoaHsie HCTOUHUKH YTIIEBOIOPOIOB.
HedTb n ee npombinuieHHas nepepadoTka. @paxIioHHas IIEPETOHKa,
TEPMUYECKUN U KaTaTUTHUYECKUI KpeKuHT. [IpupoaHbiii ra3, ero cocras u
MIPaKTHYECKOE HCToNb30BaHue. KaMeHHbIH yromas. KokcoBanue
KaMEHHOTO YTJIs.

Aunkanbl, ['omosoruueckuii psj v oomas popmysia ankaHoB. CTpoeHue
MOJIEKYJIBI METaHa M JIPYTHUX alkaHOB. Ml30MepHsa 1 HOMEHKIaTypa
ankaHoB. Ou3nyUecKre 1 XUMHUECKHE CBOWCTBA aJIKAHOB: PEeaKLIUN
3aMeleHus,

FOpPEHNE AKaHOB B PA3JINYHBIX YCIOBUSIX, TEPMUUECKOE Pa3IOKEHHUE
aJIKaHOB, U30MepHu3alus ankaHoB. [IpuMeHeHne ankaHoB. MexaHu3M
peakny paAuKaIbHOTO 3aMEIICHHS, €T0 CTAIHH.

IIpakTHueckoe UCIOIB30BAHNE 3HAHUM O MEXAHU3ME
(cBOOOIHOpAIMKAIBHOM) PEaKIMU B IPaBHiIax TEXHUKU O0€30MacHOCTH B
OBITY U Ha TPOM3BOACTBE. [ [poMBbITIeHHBIE CTIOCOOBI MTOTyYEHUS:
KPEKUHT aJIKaHOB, (ppakIMoHHAs TIeperoHka HedTu.

Anxensl. 'omonoruueckuii ps u odmas gopmyna ainkeHoB. CTpoeHue
MOJIEKYJIBI 3TUJIEHA U IPYTHX alIKeHOB. 30MepHs alKeHOB: CTPyKTypHas
u npoctpaHcTBeHHast. HomeHkiaTypa u pusndeckre cBoicTBa ajJKeHOB.
[Tosmyuenue 3TUIEHOBBIX YITIEBOJOPOIOB U3 AJIKAHOB, FAJIOT€HAIKaHOB,
cnupToB. Peakuun npucoeannenus (THAPUPOBAHUE,
I'HJIpOTaJIOreHUPOBaHUE, TAJIOr€HUPOBaHue, ruapaTanus). Peakiyu




npucoeauHeHus (THAPUPOBaHUe, IPUCOEANHEHNE TaJIOTEHOB,
rajJloreHOBOJJOPOIOB, BO/IbI) M LIUKJIOTE€KCaHa: TOPEHHE, PEeaKIUU PaIuKaIbHOTO
3aMelIeHus (XJIopupoBaHe, HUTpoBanue). [lomydeHne NUKI0aaIKaHOB U3
aJIKaHOB

U IUTajJoreHAKaHOB. AJIKEHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJIBI 3THIIeHa. sp2-1 nbpunnzanus opouTaieit aToMOB yriiepoja. G- v p-
Ces3u. ['omonoruueckuii psaa u obmas popmyna ankeHoB. Homenkinarypa
ankeHoB. M3oMepus aJIkeHOB: YIJIEPOAHOIO CKEJIETa, IOJI0XKEHHUS KPaTHOM
CBSI3H, IPOCTPAHCTBEHHAs (F€OMETPUUYECKast H30MEPHS, HIIH
LUC-TpaHC-U30MepHs ), MexKIaccoBas. Pu3ndeckre CBONCTBA aJIKEHOB.
XUMHUYECKHE CBOWCTBA ANKEHOB. Peakiuu aneKkTpopuiIbHOTro MPUCOCIMHEHUS
KaK CIoco0 mosy4yeHns: GyHKIMOHAIBHBIX IPOU3BOAHBIX YIIIEBOAOPOIOB:
TUIIPUPOBAHKE, TAIOTEHUPOBAHHE, THAPOTAJIOTCHUPOBAHHE, THAPATAIIHS
AIKeHOB. MexaHn3M 3eKTpo(QUIBHOTO IPUCOSANHEHHS K ankeHaMm. [IpaBuio
MapKOBHHMKOBA U €r0 00OBSICHEHHE C TOUKH 3PEHUS 3JIEKTPOHHON TEOPHH.
PagukanbHOe nprcoequHeHe OPOMOBOAOPOIA K AJIKEHaM B IPUCYTCTBUH
nepekuceil. BzanmoaeiicTBre arkeHOB ¢ OPOMOM M XJIOPOM B T'a30BOi (asze npu
BBICOKOW TeMIlepaType 1M Ha cBeTy. OKHCIIeHHE aJIKeHOB: TOPCHHE, OKUCIICHHUE
KHCTIOpooM B TipucyTcTBrur xiopuaoB namwtanus (1) u mequ (I11) (Bakep-
MPOIIECC), OKUCICHUE KUCIOPOIOM B TIPUCYTCTBUH cepedpa, OKUCICHNE
TOPSIYUM IOJIKUCIICHHBIM PACTBOPOM IePMaHTaHaTa Kallusi, OKUCIICHHE
nepMaHraHatoM kanus (peakuusi Barnepa), o3onnpoBanue. KauectBeHHbIE
peaKkiuy Ha JBOMHYIO CBs3b. [IpOMBIIIICHHBIE U JJA00PATOPHBIC CIIOCOOBI
nosrydeHust ankeHoB. [loyueHue ankeHoB IerHIpUpPOBaHNEM aJIKaHOB;
peakuyeii 3MMMUHUPOBAHUS U3 CIIMPTOB, FAJIOTCHAIKAHOB, AUTAJIOTCHAIKAHOB.
IIpaBuno 3aiiuesa. [lonumepuzanusa ankeHos. [lomumepuzanus Ha
karanusaropax Hurinepa—Harra. ITonusTiiieH kak KpyITHOTOHHAKHBII
NPOAYKT XUMHUYECKOTO MPOU3BOCTBA. [IpriMeHeHHe aTkeHOB (ITUIICH U
nponuieH). Ankanuensl. Kiaccuduxkanus aakaaneHOB 10 B3aUMHOMY
PAacCTIOJIOKEHHIO KPATHBIX CBsA3el B MoJieKysie. OCOOEHHOCTH AJIEKTPOHHOTO U
NPOCTPAHCTBEHHOT'O CTPOSHHS COTIPSDKEHHBIX ankaaneHoB. Oomas Gpopmyna
ankagueHoB. HoMeHkaTypa u n3omepus ankaaueHoB. Ou3nyeckre CBOHCTBa
AJIKaJMECHOB. XMMHUYECKHE CBOMCTBA aJIKaAMEHOB: PEAKIIUH TPUCOCTMHEHUS
(TuapupoBaHue, raOTeHUPOBAaHUE ), TOPEHUS U monuMepu3anua. 1,2- u 1,4-
[Ipucoenunenue. llonyuenue ankaguenos. Cuares Oyraguena u3 OyraHa u
stanona. [lomumepusauus. Kayuyku. Bknan C. B. Jlebenesa B noxydeHue
CHHTETHYECKOro Kaydyka. Bynkanuzamus kayqykoB. Pesnna. MHoroo6pasue
BUJIOB CHHTETHYECKUX KayuyKOB, UX CBOWCTBA U IPUMECHEHHE. AITKHHBI.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOESHUE MOJIEKYJIbI alleTHIICHA.
sp-I'ubpumu3aiius opouTaielt aToMOB yriepoaa. ['oMoIoruueckuii psi ¥ oomas
¢dopmyna anknHoB. HoMeHKIaTypa aakuHoB. M30Mepus aJKHHOB: YIIIEpOIHOTO
CKeJeTa, MOJI0KEHUs KpaTHOM CBSI3U, MeXKKIIaccoBasi. Pu3nyeckue CBOHCTBA
AIKMHOB. XMMUYECKHE CBOMCTBA aIKWHOB. Peakiiuy mprcoequHeHus! KakK
c1oco0 MoJTydeHus HOIMMEPOB M APYTUX MOJIC3HBIX MPOAYKTOB. [ mapuposanue.

OKHCIICHUS 1 TOJIMMEPHU3AINY aJIKeHOB. | [puMeHeHne alkeHOB Ha OCHOBE
HX CBOICTB
Pemenue pacyeTHBIX 3a[ja4 Ha YCTAHOBJIEHHE XUMUYECKOU (hOPMYIIBI
BEIIECTBA [10 MACCOBBIM JIOJISIM JIEMEHTOB.
Anxwunbl. ['omonormaeckuit psag ankuaoB. O6mas ¢popmyrna. Ctpoenune
MOJIEKYJTHI alleTUIIeHa ¥ IPYTUX alKWHOB. M30MepHs anKuHOB.
Homenknarypa aneTnineHoBBIX yIriieBo1opoaoB. [lonydyenne alkuHoOB:
METaHOBBII M KapOUTHBINA cITOCOOBI. PHU3MYeCcKre CBOMCTBA alIKIHOB.
Peakuyu miprcoennHEHMS: TAIOTEeHUPOBAaHUE, THAPUPOBAHHE,
THIIpOTaNIoreHupoBanue, ruapatanus (peakuus Kydeposa). Jumepuzanus
U TpuMmepuzauus ankuHoB. OkucneHue. lIpuMeHeHMe anKUHOB.
Huensl. CTpoeHne MOJIEKyIT, H30MEPHs 1 HOMEHKIIATypa aIKaJAHneHOB.
®u3nuecKkre CBOMCTBA, B3aWMHOE PACIIOIOKEHUE NTU-CBSA3EH B
MOJIEKYJIax aJIKaJUeHOB: KyMYJIHPOBaHHOE, CONPSKEHHOE,
n3onupoBanHoe. OCOOEHHOCTH CTPOCHUS COIPSIKEHHBIX alTKaIHeHOB, X
MOJTyYeHHeE.
Amnanorus B XUMHYECKHUX CBOMCTBAX ajJKEHOB U AJIKaIUCHOB.
[Tonumepusanus ankaaueHoB. HaTypanbHbI U CHHTETUYECKUN KayUyKH.
Bynkanmzamnus kayuyka. Pesnna. Pabotsr C.B.JlebeneBa, ocobeHHOCTH
peaK]_[I/Iﬁ IMPUCOCAUHECHUA K aJIKaAUCHAM C CONPS)KCHHBIMU ITU-CBA3AMU.
Huknoankansl. ['omonoruyeckuii psa u o0mas hopMyna HUKIOATKAHOB.
Hanpsokenue mukna 8 C3H6 , C4H8, CSH10 , xondopmanmu C6H12,
M30MEpUS MUKIOATKAHOB (K0 CKENETY», IIUC -, TPAHC-, MEKKIIACCOBas).
XUMHUYECKUE CBOMCTBA IIUKIIOAIIKAHOB: TOPEHUE, PA3I0KEHUE,
paauKanbHOE 3aMelieHne, n3oMmepusaius. OcoObie cBOCTBa
[UKJIOTIPOTIaHA W UKIIO0yTaHa.
Apensl. ben3zon kak npecTaBuTenb apeHOB. CTpoeHHe MOJIEKYJIbI
OeH3ouia, conpsikeHne nu-csizeil. [lonydenue apenos. duzndeckue
cBoiicTBa OeH3oma. Peaknnuy 3neKTpoHIIBHOTO 3aMEIEHHS ¢ yIaCTHEM
OeH30J1a: TAJIOTEHUPOBaHNE, HUTPOBAaHNUE, alKiiIupoBanue. OpueHTanus
MpH NEKTPOPUIBHOM 3aMelieHNH. Peakiiny OOKOBBIX Iierei
ankunOen3o050B. CrocoOsl mostyuenus. [IpumeHenne OeH3oma u ero
TOMOJIOTOB.
Pemenne PaCyYCTHBIX 3a1a4 Ha BbIBO @OpMyH OpraHu4YeCKUX BEHICCTB 110
MacCOBBIM JIOJIIM U TI0 IPOAYKTaM CTOpaHHsL.
JdemoncTpanmnu. ['openue stmiieHa. OTHOIIEHUE BELECTB K pacTBOpam
TepMaHraHara Kajius 1 OpoMHOil Boje. Omnpeenenre KaueCTBEHHOTO
cocTaBa METaHa M 3TUJICHA TI0 IPOAYKTaM TOpEeHUsI.
JlaGopaTopHble onbIThI. 1.M3roToBienne Moenel yriaieBoaopoI0B U UX
TaJIOTeHIPON3BOIHBIX.2.O3HAKOMIICHHE C IPOTYKTaMU HE(TH,
KaMEHHOTO YIJIsl ¥ MPOAYKTaMU uX nepepadoTku. 3.O0HapykeHue B
KEepOCHHE HeTpeeNIbHBIX coequHeHni. 4. O3HakoMiieHHe ¢ 00pa3naMu
Kay4yKOB, pE3UHBI B Y00HHUTA.




Peakuyu mprcoeInHEHNS TAIOTEHOB, TAIOTEHOBOAOPOOB, BOJIBI.
TpumMepuzanusa u 1uMepusanus aretTuneHa. Peakuuu 3amenenus. KuciotHsie
CBOMCTBA aJIKUHOB C KOHIICBOU TPOUHOM CBSA3bIO. ALICTHUIICHUIBI.
B3aumMopeiicTBuE alleTHUIICHUIOB C rajloreHaKaHaMu. ['opeHue aneruieHa.
OxucieHne alKMHOB PacTBOPOM IepMaHTraHarta Kanws. [lomydenue aneTuneHa
MUPOJIM30M METaHa U KapOMIHBIM MeTo1oM. CHHTE3 alIKHHOB aJIKHITUPOBAaHHEM
aneTwunoB. [Ipumenenue aneruneHa. ['opeHue aneTnineHa Kak UCTOYHUK
BBICOKOTEMIIEPATYPHOTO TIAMEHH ISl CBAPKHU M PE3KH METAJUIOB. APEHBI.
Hcrtopus otkpeiTus 6ensona. [lorsarue 06 apomaruanocTy. [IpaBuimo XroKKens.
Hebenzoumunie apomarnueckue cuctemMbl. COBpeMEHHBIE MPEACTABICHHS 00
3MIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpoeHUHU OeH3ona. Oomas Gpopmyna
apeHoB. M3oMepust 1 HOMEHKIaTypa roMosIoroB Oen3omna. M3omepus
JIM3aMEIICHHBIX OCH30JI0B Ha MPUMepe KCUIIOJIOB. DU3nYecKue CBONCTRA
OeH30J1a. XMMUYECKHE CBOMCTBA OeH30M1a. Peakiuy 3amelieHus B OSH301bHOM
snpe (3mekTpoUIIbHOE 3aMeIeHNE): TAIOTeHUPOBaHNE, HUTPOBAHHE,
ANKWIAPOBaHUE, allWIIMPOBAHNE, CYIbQUpoBaHne. MeXaHU3M peaKIlnu
3NEKTPOPHUILHOTO 3aMeIleH s, Peakiiuy nprucoeIuHeHHs K OSH30ITy
(TumpupoBaHUe, raOTeHUPOBaHUE (XJIOPUPOBAaHUE HA CBETY)). Peaknus
roperus. OcoOOEHHOCTH XUMHUYECKHX CBOWCTB aIKMIOCH30JI0B Ha IPUMepe
ToyTyoJia. B3aumMHoe BIMsIHEE aTOMOB B MoJieKyJie Toinyoua. [Ipasuna
OpuCHTAllUN 3aMECTHUTEIIEH B peaKknuAX 3aMCIICHH A, COTJIaCOBaHHAA U
HECOTJIACOBaHHAsA OpUeHTanus. XJIOpUpoBaHue Toryona. OKucIeHue
aTKUIO0CH30JI0B PACTBOPOM MepMaHTaHaTa Kanwus. ["anmorennpoBanue
ANKUIOSH30JI0B B OOKOBYIO I1enb. HuTpoBanue HuTpoOeH3oa. [TonyueHue
Oensona u ero romosoros. [[pumenenne romonoros 6en3omna. [lonsarue o
MONUSICPHBIX apeHax, UX (PU3UOJOTHIECKOE JIEHCTBHIE HA OPTaHU3M YeJIOBEKa.
I'eHeTnyeckast CBsI3b MEXKIY Pa3JIMYHBIME KJIACCAMH YTJICBOIOPOJIOB.
KauecTBeHHBIE peaKiliy Ha HENPECIbHBIC YIIICBOAOPOIbI.
l"amoreHonpon3BoHBIE YTIIEBOAOPOAOB. DIEKTPOHHOE CTPOCHUE
rajJ0reHONPON3BOIHBIX YIJIEBOIOPOOB. Peakiuy 3aMerieHus TajioreHa Ha
TUAPOKCHII, HUTPOTPYIIILY, LIUAHOTPYIIIy, aMMHOIrpynny. JleiicTBue Ha
TaJIOTeHITPOU3BOIHBIE BOJHOTO M CIIUPTOBOTO pacTBopa mienoun. CpaBHEHUE
PEaKIMOHHOM CITIOCOOHOCTH aJKWII-, BAHIII-, (DEHWII- U OCH3UITaIOT €HUIIOB.
B3aumMoelicTBre qurajoreHajJkaHoB ¢ MarHueM U uHKoM. [loHstue o
METAIJIOOPTAaHMYECKUX COSTUHEHHSIX. MarHuiopraHuuecKrue COeAMHCHUSI.
Peaktus ['punbspa. Miconp3oBaHue TaqoreHONPONU3BOIHEIX B OBITY, TEXHUKE U
B CHHTE3€.

Kuciopoacoaepsxamye opranudyeckue coefnnenns (24 yaca)

Crouptsl. Knaccudukanust, HOMEHKIATypa 1 H30MEpHs CIIUPTOB.
I'omonoruyecknii psa u odmwas Gpopmysa npeaeabHBIX OJHOATOMHBIX CIIUPTOB.
dusznyecKre CBONCTBA MPEIETbHBIX OJIHOATOMHBIX CIUPTOB. BogopoaHas cBs3b
MEXKIY MOJIEKYJIaMH U €€ BIHUsSHUE Ha PU3MYECKHE CBOMCTBA CIIUPTOB.
XUMHUYECKHE CBOWCTBA CIIMPTOB: KUCIOTHBIE CBOMCTBA (B3aUMOJCHCTBHE C
HaTpHEeM KakK Crioco0 yCTaHOBIICHUS HATMYHS THIPOKCOTPYIIBI); PeaKIInU

Kncnopoz[coz]epmamne COCIMHCHUA.

Cruptel. CocTaB U KJIaccupUKaIUs CIUPTOB (TI0 XapaKTepy
YTIEBOJOPOIHOTO paivKajia M 10 aTOMHOCTH), HOMEHKIaTypa. M3omepus
CIUPTOB (ITOJIOKEHUE TUAPOKCUIIEHBIX TPYIII, MEXKKIIACCOBas,
«YTIEPOJHOTO CKeneTay). Dusnueckue CBONCTBA CIIUPTOB, HX
nosrydeHue. MexxMoseKyssipHas BOIopoaHas cBsizb. OCOOEHHOCTH




3aMelICHUs THIPOKCHILHON TPYIIIBI HA TAIOTEH KaK CIIOCO0 MOTyYeHHUs
pacTBopUTeNe; MEKXMOJICKYJISIPHAS M BHYTPUMOJICKYJISIpHAS JIETUAPATAITS;
00pa3oBaHHE CIOKHBIX H3PHUPOB C HEOPTAHMUECKIUMHU M OPraHUIEeCKUMHU
KHCJIOTaMu; ropeHue; okucienne okcuaom meau (1), moakuciaeHHbIM
pacTBOpOM TIepMaHTaHaTa KaJHs, XPOMOBOM CMECHIO; pEeaKIUH
YIIIeBOIOPOIHOTO pajnkana. CpaBHEHHE peaKIIMOHHOM CrIOCOOHOCTH
TIEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX OJTHOATOMHBIX CITUPTOB B PEAKIIUU
3aMelieHus. AJKOTONATHL. [ Haponu3, aJKUIupoBaHue (CHHTE3 MPOCTHIX 3(DUPOB
o Bunesimcony). Ddupst dochoprbIx kuciot. Poias MoHO-, a1- U TprdochaTon
B OMOXMMHYECKHX mponeccax. [ [poMbIlieHHbIH cMHTe3 MeTaHoa. [lonydenue
9TaHoJA: peakius OPOKESHUS TIIOKO3bI, THApaTauus sTuieHa. [I[pumenenue
MeTaHoJa U 3TaHona. PU3HoIorHYecKoe ISHCTBUE METAHOMIA U 3TaHOJIa Ha
OpraHu3M 4c€JIOBCKaA. MHoroaToMHBIE€ CIIMPTHI. OTHUIEHTIINKOJIb U TJIIMOCPUH KaK
MMpeACTaBUTCIIU NPCACIIbHBIX MHOT'OATOMHBIX CIIMPTOB, UX (I)I/I3I/I‘IGCKI/I€ u
XUMUYeCKHe cBoiicTBa. KauecTBeHHAs peakius Ha MHOTOATOMHBIC CIIUPTHI U €€
NPUMEHEHUE JUTS PACTIO3HABAHHUS TIHIIEPHHA

B COCTaBEe KOCMETHUYECKUX cpeacTB. CHHTE3 TUOKCaHa U3 STHUIICHTIIMKOJSL.
TOKCHYHOCTB 3TUIICHIITHKONA. [IpakTHYecKoe MPUMEHEHUE STHIICHTIIUKOIS 1
rinepuna. [IpocTeie 3(Upbl Kak H30MepbI MPEIEIbHBIX 0THOATOMHBIX
cnupToB. CpaBHEHUE HX (PU3NUIECKUX U XUMHUYECKHX CBOMCTB CO CIIUPTaMH.
Peaknus pacuierienus: mpocThiX 3QUPOB HoAoBoI0poaoM. [lepokcust
MPOCTHIX 3QUPOB, MEPBI MPEAOCTOPOKHOCTH MPU PadbOoTe ¢ HUMU. DEHOITBI.
Crpoenue, n3oMepHsi 1 HOMEHKIaTypa GeHonoB. BzauMHoe BIHMsIHUE aTOMOB B
MoJekyie ¢peHona. Puzndeckue U XMMHUUECKHE CBOWCTBA ()eHOIa U KPE30JIOB.
KucnoTHble cBocTBa (DEHONOB B CPABHEHUH CO CIIMPTAMU: PEAKIIMU C HATPHEM,
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.
DJEeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHNE KapOOHUIILHON TPYIIIIEL, e
IMMOJIAPHOCTDL U ITOJIAPU3YEMOCTD. KﬂaCCI/I(i)I/IKaHI/IH aAJIbJCTUI0B U KETOHOB.
CrpoeHue npenenbHbIX anbIeruioB. ['oMonornueckuii psi, HOMEHKIATypa,
M30MepHs IPeAEIbHBIX aubaeruoB. CTpoeHHe MOJIEKYJIbl alleTOHA.
T'omonorngeckuit s, HOMEHKIATypa U m3oMepus ketoHoB. Obmas hopmyma
NpeAeNbHBIX allbACTHI0B U KeTOHOB. PU3nueckue cBOWCTBa hopMalbaerua,
areTanbJeruia, auetona. IloHsITrHe 0 KeTO-eHOIBHOM TayTOMEpUHU
KapOOHWIBHBIX COSTMHCHIA. X UMUUECKHE CBOMCTBA MIPECTHHBIX ATbJACTHIIOB I
KETOHOB. MeXaHN3M peaky HyKJIeo(pUILHOTO PUCOSTUHEHHUS 110
KapOOHMIIBHOM Tpynne. Peakunu nprucoenuHeHns: BOAbBI, CIUPTOB,
IIHaHOBOIOPO/Ia ¥ THApOCyIbduTa HaTpus. Ilomydenune aneranei u Keraei.
CpaBHeHUE PeaKIIMOHHON CIIOCOOHOCTH aJIbJIETUOB H KETOHOB B PEAKITUIX
npucoeauHeHus. Peakuyy 3aMelenns: arToMOB BOAOPO/a MPH YIIIEPOAHOM
aTome Ha rayoret. [lonumepuzanus Gopmansaernia u aneransaeruaa. CuaTes
CIIMPTOB B3aUMOJICHCTBHEM KapOOHIBHBIX COSIMHEHHH C PEAKTHBOM

JIEKTPOHHOT'O CTPOCHUS MOJIEKYJI CIUPTOB. XMMHYECKHUE CBOMCTBA
CIMPTOB, 00YCIIOBJICHHBIE HAJTMUMEM B MOJIEKYJIaX THAPOKCOTPYIIIL:
00pa3oBaHKE aJIKOTOJISTOB, B3aUMOJICHCTBHIE C TAJIOT€HOBOIOPOAaMH,
MEXXMOJIEKYJISIpHas 1 BHYTPH MOJICKYJISIpHAS IeTUpaTaius,
aTepuHUKANS, OKUCICHUE U TETHAPHPOBaHUE CTUPTOB. OCOOCHHOCTH
CBOWCTB MHOTOATOMHBIX cIMPTOB. KauecTBeHHas peakius Ha
MHOT0ATOMHBIE CITUPTHL. BakHelre npecTaBUTeNN CIIUPTOB: METAHOI,
3TaHOJI, STUJICHIJIMKOIIb, MuieprH. du3nonoruyeckoe neiicreue
METaHoJIa U 3TaHoJIa. PaccMoTpeHne MeXaHN3MOB XUMHUECKUX PEaKIHi.
Jdemoncrpauuu. Beinenenrne Boiopoa u3 3TUIOBOTO CIIUPTA.
CpaBHEHHE CBOWCTB CITUPTOB B TOMOJIOTUYECKOM DALY (pPacTBOPUMOCTD B
BOJIe, TOPEHHE, B3aNMOICHCTBIE ¢ HATpHeM). B3aumonmelicTBre
riuneprna ¢ HatpueM. [lomyuenne crnoxHbix agupoB. KadectBeHnas
peaxius Ha MHOTOaTOMHBIe cpThl. KauecTBeHHAst peakiust Ha GeHo (¢
xnopunom xenesa (I1I), PactBopumocTs peHONa B BoIE IpH pa3mTuvIHOM
Temneparype. BreitecHenne dpeHona n3 OeHomnsaTa HaTpus YroabHON
KHUCJIOTOM.

JlaGopaTopHble onbIThI. 1. PacTBOpeHue riuieprHa B BOAE U PeakLus
ero c ruapokcunom meau (11). Bzaumopeiicteue henona ¢ OpomMHO#
BOJIOW U C pPACTBOPOM ILIENOYH.

®denonbl. CTpoeHKe, H30MEpHsl, HOMEHKIIATypa (EHOJIOB, UX (PU3NUECKHE
CBOICTBa U MOTy4YeHHEe. XUMHUYeCKue cBOHCTBa PpenosnoB. KucnoTHbie
CBOMCTBa. B3anMHOE BIUsIHHE aTOMOB M TPYII B MOJIEKYJIax
OpTraHUYECKHUX BellecTB Ha puMmepe genona. [lonkonaeHcanus gpenona
¢ opmanbaerunom. Kauecrsennas peakuus Ha ¢penoun. [Ipumenenne
(henoma. MHOrOaToMHBIE PEHOIEI.

Hemoncrpanun. Beigenenue Boopoaa U3 3THI0BOTO criupta. CpaBHEHHE
CBOWCTB CITUPTOB B TOMOJIOTUYECKOM PSIY (PaCTBOPUMOCTH B BOJIE,
ropeHue, B3auMOJCHCTBIE C HaTpueM). BzaumoaelicTBre rimueprHa ¢
HatpueM. [lomyueHue ciiokHbIX 3QupoB. KauecTBeHHast peakius Ha
MHOTOaTOMHBIEC cITUPTHL. KauecTBeHHas peakiys Ha (heHOI (C XJTOpUIoM
xenesa (I1I), PactBopumocts ¢eHona B BoJe MpH pazaIuyHOR
Temrneparype. Beitecuenue denomna nz d@eHosita HATPUS YTOIbHOM
KHUCIJIOTOM.

JlaGoparopHsle onbITHL. 1. PacTBopeHue riuueprHa B BOAE M PEaKLus ero
¢ ruapokcuaom Meau (1I). BzaumoneiictBue genona ¢ OpomMHOI Boaoil
C PacTBOPOM HIEIOYH.

Anbaerunbl u KeToHbl. Kiaccudukariysi, CTpoeHHe WX MOJICKYIL,
n3oMepus 1 HoMeHKIaTypa. OCOOEHHOCTH CTPOCHUS KapOOHIITEHOM
rpymisl. @usndeckue cBoiicTBa GOpMANBIETHIA U €T0 TOMOJIOTOB.
XUMUYECKHE CBOMCTBA albJICTHIOB, 00YCIIOBICHHBIC HATUINEM B
MOJIEKYJIe KapOOHWIEHOM IPYIITBl aTOMOB (THIPUPOBAHUE, OKHCIICHHE
aMMHaYHBIMH PACTBOpaMH OKcHJa cepedpa u ruapokcuaa meau (11)).




I'punbsapa. OkuciaeHre KapOOHUIBHBIX coenuHeHU. OCOOECHHOCTH peaKiiuu
OKucIIeHus arleToHa. CpaBHEHHE OKUCIIEHUS allbAETHIOB U KETOHOB.
I'uppuposanue. Boccranopnenre kapOOHMIBHBIX COEANHEHUH B CITUPTHIL.
KauecTBeHHbIe peaklini Ha ajbAETHIHYIO TPy (peakus «cepeOpsHOro
3epKanay, BzanMoeicTeue ¢ ruapokcumoM mean (11)). AibronpHO-KpOTOHOBAS
KOHJICHCAITHS abICTHAOB U KeTOHOB. Oco0eHHOCTH hopMaIpaeTra.
[Tonyuenue npeaenbHBIX adbAETHIOB: OKUCIEHUE CTUPTOB, THApaTalns
anetmiieHa (peakmust Kydeposa), OKECIEHHEM STHIIEHA KUCIOPOIOM B
npucyrctBud xiopuaa namaaus (I1). [lomydenue amerona okucieHuEM
nponaHofa-2 u pa3joKeHHUeM KaJblIUeBOW MK 0apueBOM COJIM YKCYCHOM
KHCIOTHL. TOKCHYHOCTD anbAeruaoB. BaxxHele npeIcTaBUTENN ajlbAETHAOB U
KETOHOB: (hOpMabIeTH/l, YKCYCHBIH allbJAETH I, alleTOH U UX MPAKTHIECKOe
ucnonb3oBanue. Kapbonossie kucnotel. CTpoeHHE MPEAETbHBIX OJHOOCHOBHBIX
kapOOHOBBIX KHCIIOT. Kiaccudukanus, n3oMepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT. DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHNE KApOOKCHUIHHOHN TPYIITIHL.
I'omonornyeckuii psig u obmias GopMyia mpenerTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. DU3NUecKre CBOCTBA MpeebHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCJIOT Ha MPUMEPE MYPaBbUHOHN, YKCYCHOM, MTPOITHOHOBOM,
MaJIbMUTUHOBOW U CTEAPUHOBOM KUCIOT. BogoponHblie CBs3H, accoluanus
KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOMCTBA MPEAEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCJIOT. KUCTIOTHEBIE cBOMCcTBA (M3MEHEHUE OKPACKU HHUKATOPOB,
peaKLMK ¢ aKTUBHBIMU METAJUIAMH, OCHOBHBIMH OKCHUJIAMHU, OCHOBaHUSMHU,
comsimu). Mi3aMeHeHre critbl KapOOHOBBIX KHCJIOT ITPH BBEICHUH JJOHOPHBIX
aKIICTITOPHBIX 3aMecTuTelel. B3aumoielicTBie KapOOHOBBIX KHCIIOT CO
criupTamu (peaxius 3TepuduKanmun), 0OpaTUMOCTh PEAKITUHN, MEXaHU3M
peaxiun dtepudukanuy. ['anoreHnpoBanne KapOOHOBBIX KUCIIOT B OOKOBYIO
renb. Oco0eHHOCTH XUMUYECKHX CBOWCTB MypaBbUHOM KUCIOTHL. [lonydenne
NpeeTbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKUCIICHHE aJlbJIETHIOB,
OKHUCJICHUE MEPBUYHBIX CIIUPTOB, OKUCICHUE AIKAHOB U aJIKEHOB, THIPOIU30M
reMHUHaJIbHBIX TPUTrajloreHu10B. B3aumoieiictBuem peaktusa [ puHbspa ¢
YIJIEKUCIIBIM Ta3oM. [losyueHre MypaBbUHOM U yKCYCHOM KUCIIOT B
MPOMBIIIUIEHHOCTHU. [IpuMeHeHne MypaBbMHON U YKCYCHOM KUCIIOT.
JIByxOCHOBHBIC KApOOHOBBIE KUCIIOTHI: OOIINE CITOCOOBI OTYydEHHS,
0c0OEHHOCTH XUMHUYECKUX CBOMCTB. [1laBeneBast 1 MajoHOBasi KUCIIOTa KaKk
NpEeACTaBUTEIN AUKAPOOHOBBIX KUCIOT. CHHTE3bI HA OCHOBE MaJOHOBOTO
a¢upa. AHTUIPUIBI U UIMHJIBI JUKApOOHOBBIX KUCIIOT. HenpeaensHbie U
apoMaTHYeCKHe KHUCIOTHI: 0COOEHHOCTH X CTPOECHHS U CBOUCTB. [Ipumenenne
OEeH30MHOM KHCTIOTHI. ApOMaTHYECKHe AUKapOOHOBBIE KUCIOTHI ((PTasenas,
n3zodTaneBas u TepedTaneBas KUCIOTH): IPOMBIIIICHHBIE METO/bI MOJYYCHUS U
npuMeneHue. [{oHsITHEe 0 THIPOKCHUKAPOOHOBBIX KUCIOTaX U UX MPEICTAaBUTEINIX
MOJIOYHOM, TMMOHHOH, SI0JJOYHOI ¥ BUHHOM KHCJIOTaX. BEICIIIHE MpeAeIbHBIE 1
HenpenenbHbIe KapOOHOBBIE KUCIOTHI. 3HaYeHUE U PUMEHEHHE KapOOHOBBIX
KUCIOT. yHKIMOHATIBHBIE IPOU3BOAHBIE KAPOOHOBBIX KUCIIOT.
XopaHTUAPUAB! M aHTHIPH]IEI KApOOHOBBIX KUCIIOT: OMYYSHHE, THIPOIIH3.

KavecTBeHHbIC peakilnyl Ha abJIeTUIbl. Peakiust MoJMKOHICHCANT
tdhenona ¢ hopmanpaerugoM. OCOOCHHOCTH CTPOCHHS M XUMHUICCKUX
CBOWCTB KETOHOB.

Hemoncrpanun. Peakuus «cepeOpsHOTo 3epKanay.

JlaboparopHble onbIThl. KadecTBeHHBIC peakiluy Ha ajibJeTUIbI (C
aMMHaYHBIMH PACTBOPAaMH OKcHIa cepedpa u ruapokcuaom mean (11)).
Oxwucienue cupTa B anbaerua. [lonydyeHne u CBOWCTBa KapOOHOBBIX
KHCJIOT.

Kapbonossie kucnoTel. CTpoeHHe MOJIEKY KapOOHOBBIX KUCIIOT U
kapOokcunbpHOM rpymniel. Kiaccudukaius 1 HOMEHKIaTypa KapOOHOBBIX
kucnot. Ou3uueckre CBOWCTBA KaPOOHOBBIX KUCIIOT M UX 3aBHCHMOCTD
OT cTpoeHHsI MoJieKy1. KapOoHOBEIE KUCIOTHI B ipupoae. buonornueckas
PO KapOOHOBBIX KHCIOT. OOIIHE CBOHCTBa HEOPTAHUIECKUX U
OpPTaHUYECKUX KHACIOT (B3aMMOAEHCTBIE C METAJIaMH, OKCHUIaMU
METaJIJIOB, OCHOBAaHUAMH, COJISIMH ). BIusiHIE yrieBoJOpOTHOTO panuKaia
Ha CHJTy KapOOHOBOMW KUCIIOTHI. Peakiust stepudukanyu, yCioBus ee
npoBeaeHust. OJHOOCHOBHBIE 1 MHOTOOCHOBHBIC, HETIPEIETIbHBIE
KapOOHOBBIE KUCIOTHI. OTIENbHbIE TPEICTABUTEIN KUCIIOT.

Croxnble 23gupsl. CTpoeHHe CIIOKHBIX 3QHUPOB, H30MEPUS
(MexXKIIaccoBas M «yIJIEPOJIHOTO CKelleTay). HoMeHKkIaTypa ClIoKHBIX
a¢upoB. OOpaTUMOCTh peakIuu dTepru(UKaIuN, THAPOIN3 CIIOKHBIX
a¢upos. PaBHOBecHe peakiyn: dTepuduKaum- rTuaposn3a; (GakTopbl
BJIMSIOIINE Ha THAPOITHU3.

Kupst - cnoxxabie 3¢puUpHI TIUIIEpHHA U KapOOHOBBIX KHCIO0T. CocTaB U
cTpoeHue MoJeKky xupoB. Knaccuduxarwst xupoB. OMBLUIEHUE KUPOB,
noJry4eHue Mbuia. Mblta, 0ObsICHEHHE X MOFOIIMX CBOMCTB. JKUpHI B
npupoze. bruonorndeckas gpynkuust xupos. [Tonstue 06 CMC.
O0BscHEeHNE MOOIIUX cBoMcTB Mbl1a 1 CMC.




BzaumoieiicTBre XIOPaHTHAPHUIIOB C HYKICOQHUIHLHBIMUA pearcHTaMu.
[Tomydenue cnoXHBIX 3(pUPOB € UCTIOIH30BAHUEM XIJIOPAHTUAPUIOB U
aHruApuIoB KucioT. Cinoxxabie 3¢upbl. CTpoeHne, HOMEHKIIATypa U H30MEepust
CIOKHBIX 3¢upoB. CoXHBIE 3QUPHI KaK H30Mepbl KAPOOHOBBIX KHCIOT
(MexxkmaccoBas m3omepus). CpaBHeHHE (PU3UIECKUX CBOHCTB U PEAKITMOHHOM
CITOCOOHOCTH CIIOKHBIX 3(PHPOB M M30MEPHBIX UM KapOOHOBBIX KHCJIOT.
T'uaponus cnoxHbIX 3gupoB. COCOOBI MONyYSHHS CIIOKHBIX dPHPOB:
steprudukanys KapOOHOBBIX KHCIIOT, AllMIIMPOBAHKE CIIUPTOB U AJKOTOJISITOB
TaJIOTeH aHTUPHUIAMHU U aHTUAPUIAMHU, ATKIINPOBaHUE KapOOKCHIAT-HOHOB.
CunTe3 cnoxHbIX 3¢upoB penonon. CnoxHbie 3QUPbl HEOPTaHMUECKUX KUCIIOT.
Hutpormunepun. [lpumenenne cinoxxHbIx 3pUPOB B MHUILEBON 1 NaphroMepHOn
MIPOMBIIIUIEHHOCTH. AMH/IBI KAPOOHOBBIX KHCJIOT: TIOJyYeHHE U CBOWCTBA Ha
npumepe aneramuaa. [loHsTre 0 HUTpHUIax KapOOHOBBIX KUCIOT. Llnanruy-
pusbl. Cosi KapOOHOBBIX KHCIIOT, UX TEPMHUUECKOE Pa3IoKeHUE

B MpuCyTCcTBHUHU MIenodu. CHHTE3 KapOOHWIBHBIX COSMHEHNN Pa3ioKEHUEM
KaJIbITUEBBIX COJIEH KapOOHOBBIX KUCIOT
Jdemoncrpauun. 1. B3anmoneiicTBue HaTpus ¢ 3TAHOIOM.

2. Okucnenne sTanona okcunom meau (11). 3. 'openue sTanona.

4. B3anmogeiicTBrue TpeT-0yTUIOBOTO CIIHPTA C COMSTHON KHUCIOTOM. 5.
HNonodopmuast peakius. 6. OnpeeneHue allbAerua0B Py TOMOIIN
KaueCTBEHHBIX peakiuid. 7. OKUCICHHE aabJIeTUIOB TIEPMAHTAHATOM KaJIHsL.
JlaGoparopHsie onbITH. 1. CBOICTBA 3THIIOBOTO CIIMPTA.

2. Ceotictia raurepuna. 3. CporicTa denona. 4. CoiictBa popmaiunna. 5.
CBoticTBa yKCyCHOH KUCIOTHI. 6. ColM KapOOHOBBIX KHCJIOT.

A30T1- U cepocoaep:kamme coequHenus (11 yacos)

Hutpocoenunenns. DneKTpoOHHOE CTpOeHHe HUTPO- rpynmsl. [lonydenue
HUTpPOCOEANHEHNH. BoccTaHOBIeHNE HUTPOAPEHOB B aMUHBI. ApOMaTHYeCcKHe
HUTPOCOEANHEHUSI.

AKIIETITOpHBIE CBOMCTBA HUTPOTPYIIBI. AJIbJ0IHHO-KPOTOHOBAS KOH/IEHCAIIHS
HUTpOcOoeAnHEeHNH. B3priBuarsie BemecTBa. AMuHBL. Kitaccnukanys mo tumy
YIIIEBOJOPOJHOIO PaJiMKalla U YUCIly AMUHOTPYIII B MOJIEKYJIE, HOMEHKJIATYPA,
nu3oMepus aMUHOB. [lepBHYHBIE, BTOPUYHBIE M TPETUYHBIE AMHUHBI. DJIEKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOEHHUE IIPEEIbHbIX aMUHOB. Du3nyeckue cBoiicTBa
aMUHOB. AMUHBI KaK OpraHU4E€CKUE OCHOBAHUS: PEAKLIUU C BOAOH, KUCIOTAMH.
Conu ankunaMMoHHA. Peakius ropeHust aMMHOB. ATKWIMPOBAHUE U
alWJIMPOBaHUE aMUHOB. Peakiiu aMuHOB ¢ a30TUCTON KuciHoTou. [ToHsaTue o
YETBEPTUYHBIX AMMOHHEBBIX OCHOBaHUAX. HuTpo3a- MuHbl. MeTobI
UACHTH(PUKALUY IEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB. [loyuenue
aMUHOB QJIKUIUPOBAHUEM aMMHUAKa U BOCCTAaHOBJIIEHUEM HUTPOIIPOU3BOIHBIX
YTJICBOAOPOJIOB, U3 ciupToB. [IpuMeHeHne aMiHOB B (papMarieBTHYECKOM
MIPOMBIIIUIEHHOCTH. ApOMaTH4ecKie aMUHbl. AHWINH KakK PEICTaBUTEIh
apoMaTHuecKux aMrHOB. CTpoeHne aHWINHA. B3anMHOe BIUsAHUE TPy aTOMOB
B MOJIEKYJIC aHWINHA. BimsiHue 3amMecTuTeNell B apOMaTHYeCKOM siApe Ha

YriaeBoasl 4 a30TcCoAepKALIHE OPraHNYECKUEe BellecTBa
OTtumornorus Ha3BaHUs Kiacca. MOHO-, IU- U TOJIMCAaXapuIbl.
IIpencraBurenu kax ol rpymmsl. buosornueckas poib yriaieBoaos. Mx
3HAYEHHE B )KU3HU YEIOBEKa U O0IIECTBa.

Monocaxapusl. VX knaccudukariiust. ['€KCO3bl U UX MPEICTaBUTEIH.
I'moko3a, ee pusndeckne cBoiicTBa, CTPOCHUE MOJIEKYIbl. PaBHOBECHS B
pacTBOpE IIFOKO3bl. 3aBUCUMOCTb XHMUYECKUX CBOMCTB TIFOKO3BI OT
CTpoeHwust MOJIeKyJbl. Bzaumogeiicteue ¢ ruapokcunom meau(ll) mpu
KOMHATHOHW TEMIIEpaType U HArPEeBaHUM, STEPUPUKAIINS, PEAKITHS
«cepeOpsHOTO 3epKaiay, THAPUPOBaHUe. Peakimu OpOKEHUS TITFOKO3BI;
CIHPTOBOI0, MOJIOYHOKHCIIOTO. I J1r0K03a B pupoae. buonoruueckas
poJIb I0KO3bI. [IpMeHeHNe IIFOKO3bI HA OCHOBE €€ CBOWCTB. DpyKTO3a
Kak M30Mep ITI0K03bl. CpaBHEHHS CTPOCHHSI MOJIEKYN U XUMHUYECKUX
CBOICTB IJIIOKO3bI U PPYKTO3bl. DPYyKTO3a B IPUPOJIE U €€
OuoIIOTHYECKast POJb.

Hucaxapunsl. Ctpoenue, odmas hopmyna u npencrautenn. Caxaposa,
JIAKTO3a, MaJIbhTO3a, X CTPOCHUE U OUosIoru4ecKas poib. [ uaponm3
nucaxapuioB. [IpoMBIIIIIEHHOE MOTYYEHHE caxapo3bl U3 MPUPOTHOTO
CBIPBSL. IMonucaxapuapl. O0mas hopmysa U IpeaCTABUTEIIH:




KHCJIOTHBIE ¥ OCHOBHBIE CBOMCTBA apuiiaMruHOB. [IprauHb! ocnabiaeHus
OCHOBHBIX CBOWCTB aHIJIMHA B CPAaBHEHHH C aMHHAMU TIPEAEITHFHOTO Psia.
XUMUYECKHE CBOMCTBAa aHUIIMHA: OCHOBHBIE CBOMCTBA (B3aMMO/ICHCTBHUE C
KHCJIOTaMU); PEaKIUK 3aMEIICHHS B apOMATHIECKOE IO (TaIOr€HUPOBaHUE
(B3amMoieticTBHE ¢ OpOMHOM BOJOM ), HUTPOBAaHHE (B3aNMOJCHCTBIE C a30THOM
KHCJIOTOM), CyTb()HpPOBaHNE); OKICIEHHE; aIKIINPOBAHNE U AllMIIMPOBAHUE TI0
aToMy a30Ta). 3amuTa aMUHOTPYIIIBI IPY PEAKIIMA HUTPOBAHMS aHUJIMHA.
Aneranunuj. Jluazocoeaunenus. J[nazoTupoBaHue MEpBUYHbBIX apUIaMHUHOB.
Peakuuu auazocoequHeHU ¢ BBIAEICHUEM a30Ta. Y CIIOBHS a30COUYETAHMS, a30-
U JINa30COCTaBIIAIONIHNE. A30KPACUTEIN, 3aBUCUMOCTh HX CTpoeHus oT pH
cpensl. Manukaropsl. [lomyuenue annnuHa (peakius 3uHUHA). AHIIUH KaK
CBIpBE JJIs IPOU3BO/ICTBA aHWJIMHOBBIX KpacuTeneid. CHHTE3BI Ha OCHOBE
anwirHa. Cepoopranudeckue coequHenus. [Ipeacrapnenue o ce-
pOOpraHuvecKux coeuHeHus1X. OCOOESHHOCTH MX CTPOCHUS

U CBOMCTB. 3HAYEHUE CEPOOPraHUUYECKUX coeaquHeHU. ['eTepouukibl. A30T-,
KHCITIOPOJI- U CEpOCOepKaIie TeTepOoHKIIbl. DypaH, MTUPPOI, THOPEH U
NMHUOa30J1 KaK IPEACTABUTCIIN MATUYJICHHBIX I'€TCPOIHUKIIOB. HpI/lpoz[a
apOMATHYHOCTHU MSATHWICHHBIX T€TEPOIUKIOB. DIEKTPOHHOE CTPOSHUE MOJIS
KYyJIbl IUPPOJIa, apOMATHUECKUM XapakTep MoneKyJbl. KucioTHele cBoicTBa
nuppona. Peakuuu ruipupoBanus retepouukios. [IoHsaTre o mpupoaHbIx
nopdupuaax — xjopoduuie u reme. O01IUE MpeAcTaBIeHU 00 UX PO B
JKUBOM mipupoie. [IupuanH Kak mpecTaBUTeNh MECTHWICHHBIX TeTEPOITUKIIOB.
DJIEKTPOHHOE CTPOCHUE MOJICKYJIbI TUPHUIMHA, ApPOMATHUSCKUH XapaKkTep
MOJICKYJIBI. OcHOBHBIE CBOMCTBA IMUpruanHa. Paznuune B PO ABJICHUU OCHOBHBIX
CBOICTB muppoiia u nupuauHa. Peaknum nupuanHa: s1mekTpoduibHoe
3aMeleHne, THIPUPOBAaHNE, 3aMEIIEHHEe aTOMOB BOJIOPO/ia B B-TTOJI0KEHUHU HA
ruapokcorpymmy. [Tukonunsl u ux okucnenue. Kero-eHonbHas Tayromepus
B-ruppokcunupuanna. TayToMepus B-rUIpOKCUNHPHINHA U ypalyia.
[Ipencrasnenne 06 MMHIA30IIE, UTIEPUINHE, THPUMUINHE, UHI0JIE, HUIKOTHHE,
aTponuHe, ckartoje, Qypdyposne, rucTuaMHEe, THCTAMUHE, ITyPHHE, ITYPHUHOBBIX
IMUPUMUINHOBBIX OCHOBAHUAX

JdemoncTpanuu. 1. OCHOBHBIE CBOMCTBA aMUHOB. 2. KauecTBEHHbIE peakluy Ha
AHWINH. 3. AHWINHOBBIE KPACUTEIH.

4. O0pa3ibl reTePOLMKINICCKUX COSTUHEHUN.

JIEKCTPUHBI U TIIUKOTEH, KpaxMall, IeJUTi003a (CpaBHUTENbHAS
XapakTepucTHKa). OU3MIECKre CBOWCTBA MMONMCAXaAPUI0B. X UMUIECKUC
cBOlcTBa monucaxapuaoB. [ maponus nonucaxapunos. KauectBenHas
peaknus Ha kKpaxmai. [lonmucaxapunsl B mpupoe, UX OMOIOruIecKas
podsb. [IpuMeHeHune noiucaxapy0B Ha OCHOBAaHUM UX CBOMCTB
(BomokHa). IlonsTHE 00 MCKYyCCTBEHHBIX BOJIOKHAX. B3anmoseiicTBre
LEJITIONIO3b] C HEOPTaHWYEeCKUMH U KapOOHOBBIMH KHUCIOTAMH -
00pazoBaHME CIOKHBIX d(HUPOB.

JdemoncTpamun. B3anmopeicTeue rimoko3sl ¢ TuapokcuaoM mMean(1l)
0e3 HarpeBaHus M NpU HarpeBaHuu. Peakuus «cepeOpsiHOTo 3epKaiiay
[JIIOKO3BL. ['uAponu3 caxaposbl, LEeT0a036l U Kpaxmana. Konnexknus
BOJIOKOH.

JlaGopaTopHble onbITHI. B3anmoielicTBHE TIFOKO3I M CaxXapo3bl ¢
ruapokcuom mMeau(1l). Bzaumonericteue kpaxmana ¢ Homom. OOpasiibl
MIPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH.

Awmunsbl. Onpenenenue amuHoB. CTpoeHne aMuHOB. Kitaccudukarus,
H30MEpHs 1 HOMECHKJIATypa aMUHOB. ATT(aTHIECKUE U apOMATHUECKHE
amuHbl. AaunuH. [lomydeHne aMUHOB: aTKWIMPOBAHAE aMMHAKa,
BOCCTAaHOBJICHHE HUTPOCOennHeHNH (peaknus 3uanHa). Puzndeckue
CBOMCTBA aMHUHOB. XMMHUYECKHE CBOMCTBAa aMUHOB: B3aUMOJIEUCTBHE C
KHUCJIOTaMH U BOJ10M. OCHOBHOCTH aMUHOB. [ 'OMOJIOTHYECKUH PsifT
apoMaTHYeCKUX aMUHOB. B3anMHOE BIIMSIHUE aTOMOB B MOJIEKYJIaX Ha
npuMepe aMMHuaKa, annaTHIECKUX U apOMaTHUECKIX aMUHOB; aHHUJIMHA,
OeH30J1a U HUTPOOEH30JI1a.

AwmMuHOKHUCIOTEL. COCTaB ¥ CTPOEHUE MOJIEKYJT aMUHOKHCIIOT,
n3omMepud. J|BONCTBEHHOCTh KHCIIOTHO-OCHOBHBIX CBOWCTB @MHHOKHUCIIOT
U ee MpUUMHBL. B3anMoaelcTBue aMUHOKHUCIIOT C OCHOBaHHUSMH,
o0Opa3oBaHKe CIIOKHBIX d3PUPOB. B3aumoieiicTBre aMUHOKHCIIOT C
CWIBHBIMH KuciioTaMu. O0pa3oBaHue BHYTPUMOJICKYISIPHBIX COJEH.
Peakuus monmkoHA€HCAIIMM aMUHOKHCIIOT.
benku - npupoansie 6uononumepsl. [lenTunnas rpymnmna aTOMOB H
nentuaHas cBasb. [lentunpl. benku. IlepBuunas, BropuyHas U TpeTUYHAas
CTPYKTYpHBI O€TIKOB. XMMUYECKUE CBOICTBA OEJIKOB: TOPEHHE,
JeHaTypanus, THAPOIN3, KaYeCTBEHHBIE peakny. bruomorndeckne
(dbyakun 6enkoB. 3HadeHne 0eKoB. UeTBepTHUHAS CTPYKTYpa OEITKOB
Kak arperanus OeJIKoBbIX 1 HeOEIKOBBIX MoJieKyl. [ mobansHas
npo6yieMa 6eIKoBoro roioganus u nyTtH ee pemenus. [lonsarne JJHK n
PHK. IloHsTHE 0 HYKJIEOTHAE, TUPUMUIUHOBBIX U ITyPHHOBBIX
ocHoBaHusX. [lepBuunas, BropuuHas u TpetudHas cTpykTrypsl JHK.
buonorunueckas pons JIHK u PHK. I'ennas unxxenepus u
OHOTEXHOIOTHSI.

Jemoncrpauun. Bzanmoneiicteue rimoko3sl ¢ rugpokcunom mean(1l)
0e3 HarpeBaHus M Ipy HarpeBaHuu. Peakuus «cepeOpsiHOTO 3epKajiay




TJTFOKO3BI. [ Haponn3 caxapo3sl, 1EJUTI0NI036 U KpaxMaia. Komekmus
BOJIOKOH.

JlaGopaTopHble onbITHI. B3anmoelicTBHE MIIOKO3bI U Caxapo3bl ¢
ruapokcunom meau(Il). Bzaumonericteue kpaxmana ¢ fomom. OOpasisl
MIPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH.

Buosornyecku akTuBHbIE BenlecTBa (21 yac)

Buonornuecku akTuBHBIE BenlecTBa JKUpPhI Kak CI0KHBIE AQUPHI TIIHLEpUHA U
BBICIIMX KapOOHOBBIX KHCIIOT. PacTUTeNbHBIE U 5KUBOTHBIE JKUPBI, UX COCTAB.
®usznyecKre CBONUCTBA KUPOB. XUMUYECKHUE CBOMCTBA KUPOB: THIAPUPOBAHUE,
okucnenue. [lepokcuaHoe okucnenue xupos. [Iporopkanue xxupos. 'uaponus
WM OMBIJICHUE KUPOB KaK CIIOCOO MPOMBIIIJICHHOTO MOTYYEHHsI COJIEH BBICIITHX
KapOOHOBEIX KUCIIOT. [ maporenm3artus xupoB. I [puMenenne )kupoB. MbUTA Kak
COJTM BBICIIMX KapOOHOBBIX KUCIOT. Moromue cBoiicTBa Mbuta. [Ipencrapnenue
o munuaax. O0IuMe npeacTaBICHUS 0 OUOJOTHYSCKUX (PYHKIIUAX JTUTHJIOB.
Yrnesoapl. O6mas hopmyna yraeBonoB. Kiraccudukarus yriesomgoB. MoHo-,
OJIUro- 1 nojucaxapuasl. duznveckre cBOMCTBA U HAXOXKACHUE YIIIEBOIOB B
npupoe (Ha mpuMepe TIOK03bl 1 (GpyKTo3bl). JIMHEHHas 1 UKINYecKas
(hopmbl r1r0K036I 1 GpyKTO3bL. [THpanossl u Gpypanossl. @opmynsl uinepa u
Xeyopca. [loHsiTue 0 TayTOMEPUH KaK BUIE U30MEPUHU MEXTY LIMKIUYECKOU U
nuHeHHON GopMamu. OnTHYecKas H30MepHs TIIOKO3bl. XMMUYEeCKHEe CBOHCTBA
TJIFOKO3BI: OKUCIICHUE XJIOPHOM MM OPOMHOM BOJIOHM, OKUCIICHUE a30THOM
KHCJIOTOI, BOCCTAHOBJIEHHE B ILIECTUATOMHBIN CIIMPT, allMJIMPOBaHUE,
IKWIIMPOBAaHUE, N30MEPU3ALMS, KAUECTBEHHBIE PEAKIH Ha TIII0KO3Y
(SKCHepI/IMeHTaﬂbHLIe JOKa3aTeJIabCTBA HAJIMYUA aHLHeFHHHOﬁ " CIUPTOBBIX
TpyMII B TJIIOK03€), COUPTOBOE, MOJIOYHOKHCIIOE, IPOINIMOHOBOKUCIIOE 1
MacIsTHOKKCII0e OpoxeHue. [ TMKo3uIHbIN THIPOKCHIL, €ro crienuduyeckue
cpoiicTra. Ilonarue o rmuko3ugax. IloHaTHE O IITIOKO3UAAX, MX HAXO0XICHUU B
npupoe. [Tomyuenne riroko3bl. @pykTo3a Kak H30Mep IItoKo3bl. Pubosa

u nezokcupudosa. I[lpumenenne n Ononoruyeckas poisb yriaeBogoB. OKHUCIeHUE
YTJI€BOJIOB — WCTOYHHUK IHEPTUH KUBBIX Oprann3MoB. Jucaxapuapl. Caxaposa
KaK MpeICTaBUTENIb HEBOCCTAHABIMBAIOMINX AucaxapunoB. CTpoeHue,
(usnveckre 1 XMMUYECKHE CBOWCTBA caxapo3bl. MasbTo3a, JIakTo3a 1
1emoono3a: ux CTpoeHue, GU3NUECKUe 1 XUMUYECKHe CBOMCTBa. [ naponns

nucaxapunioB. [Tonyuenue caxapa u3 caxapHoil cBekJbl. [IpumeHeHue caxapossl.

[Monmucaxapunel. Kpaxmai, TIMKOTeH U EJUTI0JI03a KaK OMOJIOTHYECKUe
noauMepbl. Kpaxman kak cMech aMUIIO3bl M aMUJIOTIEKTHHA, €0 (PU3UUECKUE
CBOMCTBa. XMMUYECKHE CBOMCTBA KpaxMalla: TUIPOJIN3, KAUECTBEHHAs pEaKIIHs
C MOJIOM U €€ MPUMEHEHHE JIsI OOHApYEHHSI KpaxMaja B MPOIYKTax MUTAHUS.
I'mukoren: ocoOeHHOCTH CTpOeHHs U cBOicTB. Llemmtonosa: crpoenue u
(usnveckue cBoicTBa. XMMHYECKHE CBOMCTBA IIEIUTIONO3bI: THAPOIIU3,
oOpa3oBaHMe CIOKHBIX 2(upoB. [IpuMeHeHre KpaxMasa 1 HeTIOI03bI.
[IpakTrueckoe 3HaUeHUE NodrcaxapuaoB. [loHsTHE O Mpon3BOACTBE OyMmary.
Hyxneunnossie kuciotel. Hykneosunsl. Hykneotunsl. HykienHoBble KUCIOTHI
KaK pHUpOoaHbIe ToauMepsl. COCTaB M CTpoeHHEe HYKJIEHHOBBIX KUCIOT (JIHK m

Buonornvyeckn akTHBHbIE BelleCTBa

[onsTHe o BuTamuHax. Mx knaccudukanust 1 0003HaUYEHHE.
[Ipodunaktika aBUTaMUHO30B.

[TonsaTre o pepMeHTax Kak 0 OMOJIOTHIECKUX KaTaln3aTopax OSIKOBOM
npupoabl. OCOOEHHOCTH CTPOCHUS U CBOWCTB B CPABHEHUH C
HEOpPraHMYEeCKHMH KaTajln3aTopamMu. 3HaueHHe B OMOJIOTHU
MpUMEHEHUE B TPOMBbIIIIeHHOCTH. Kitaccudukanus GpepMeHTOB.
Oco0eHHOCTH CTPOEHUS U CBOMCTB (DEPMEHTOB: CENEKTUBHOCTD U

3¢ (HEeKTUBHOCTD.

[ToHsATHE 0 TOPMOHAX KaK OMOJOTHYECKH aKTUBHBIX BEIECTBAX,
BBIMOJTHSIOIINX SHIOKPUHHYIO PETYIISIHH, )KU3HEIEATSILHOCTH
OpTaHU3MOB.

[onsTHE 0 JEKapCTBaX KaK XMMUOTEPANICBTHYCCKUX IIperapaTax.
I'pymnmbl tekapceTB: cyibhamMuIbl, aHTHONOTHKY, acClIUPHH. bezomnacHble
CHOCOOBI MPUMEHEHHS JIEKAPCTBEHHBIX (OPM.




PHK). I'naponm3 HyKIEHHOBBIX KUCIOT. POJTb HyKJICMHOBBIX KHUCJIOT B
xkusnenearenbHocty opranuamoB. Oyukuu [JTHK u PHK.
Komnnementapuocts. ['enernueckuii koa. MccnenoBanue cocrapa JJHK
YeJI0BeKa U €ro MpakTHYeckoe 3HaueHne. AMUHOKUCIOTHL. CocTaB, CTpOEHHE U
HOMEHKJIATypa aMHHOKHUCIIOT. | 'OMOJIOTHYECKHAN P IPEAETbHBIX aMHHOKHUCIIOT.
Wzomepus mpenenpHBIX aMHHOKHCTOT. OnTrdeckas m3omepus. Ousndeckne
CBOICTBa MpeJeIbHBIX aMHUHOKHCIOT. OCHOBHBIE aMUHOKHMCIIOTHI, 00pa3yoIIie
oenkn. CriocoOb!I TOTYYEeHHS aMU- HOKUCIIOT. AMUHOKHCIIOTHI Kak aM(OoTepHbIe
OpTaHWYECKUE COETMHEHUS, PABHOBECHS B PACTBOPaX aMUHOKHUCIIOT. CBOMCTBa
aMUHOKHUCIIOT: KUCJIIOTHBIE U OCHOBHBIE CBOMCTBA; M303JIEKTPUUYECCKAs TOUKA;
ATKWIMPOBAaHUE M allMJIMPOBAHUE aMHHOTPYIIIIBL, STEPUDUKALINS; PEAKIIUU C
azotucToil kucnoroil. KauecTBeHHbIE peakuu Ha aMHUHOKHCIIOTBI C
runpokcunom menu (11), Huaruapunom, 2,4-1uHATPOGTOPOESH30IIOM.
Crienuryeckre KauecTBEeHHBIE PEaKIMK Ha apOMAaTHUECKUE U TeTSPOLIUKIIN-
YECKHE aMUHOKHCIIOTBI C KOHIIEHTPUPOBAHHOW a30THOM KUCIOTOM, Ha IUCTEUH C
arteratoM cBuHIMA (II). [ToHATHE O MUKIMYECKUX aMHUIaX — JIaKTaMaX U
JTUKEeTONHIIepa3nHax. bronornueckoe 3HaueHne a-aMHHOKUCIOT. O0nacTu
MpUMEHEHUs] aMHHOKUCIOT. [lenTunbl, ux crpoenue. [lentumnas cBs3b.
AMUIIHBIN XapakTep NenTUIHOH CBsi3u. CUHTE3 NeNTUAOB. [ MIpOoIn3 NEeNnTUI0B.
benku kak npupoansie 6uononumepsl. CoctaB u crpoeHue OenkoB. [lepBuunas
CTpYyKTypa 0eNKOB. XUMHUECKHE METO/IbI YCTAHOBICHHUSI aMUHOKHUCIIOTHOT'O
COCTaBa U MOCIIeIOBaTENhbHOCTH. DepMEHTATHBHEIN THAPOIN3 OETIKOB.
BropuuHnas ctpykTypa 0€1KoB: a-Criupalb, -cTpykTypa. Tpetnunas u
YETBEPTUYHAS CTPYKTYypa OenkoB. Jucynb(uHpie MOCTUKH U HOHHBIC

Y BaH-JIeP-BaalbCOBHI (THIPO(OOHBIE) B3aUMOIEHCTBISI. XUMUYECKHE
CBOIICTBa OEIKOB: THIPONIN3, ACHATYpAIHs, KAaueCTBEHHbIE (I[BETHBIC) PEaKIIUN
Ha Oenku. [IpeBpaiieHus 6eJIKOB MUIY B Opranu3Me. buonorunyeckue QyHKINHA
OenkoB. JlocTXeHHs B N3y4€HUH CTPOCHHUS U CUHTE3a OEIKOB.
JemoncTpanuu. 1. PacTBOPUMOCTH YTIIEeBOIOB B BOJIe 1 ATaHOIE. 2. OOpa3iisl
amMuHOKHCIOT. JJaboparopHsie onbIThL. 1. CBoiicTBa ItoK036I. 2. Onpenenenne
Kpaxmaja B MPOAyKTax nmutaHus. 3. JKupsl 1 UX CBOHCTBA

Beicokomoliexyisipabie coenunenns (7 4acoB)

OCHOBHBIE MOHATHSI BEICOKOMOJIEKYJIAPHBIX COEIMHEHUH: MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb TTouMepu3anui. OCHOBHBIEC CITOCOOBI MTOTYIEHUS
BBICOKOMOJICKYJIAPHBIX COG)II/IHGHI/H‘/'IZ Pp€aKkmuu 1mojimMepru3aliu u
nonukoHaeHcauu. Conomumepusanusi. CTpoeHHe U CTPYKTypa MOJIMMEPOB.
3aBHCHMOCTb CBOICTB MOJIMMEPOB OT CTPOeHUs Moneky. Kimaccupukanns
HOJIMMEPOB: IIacTMAcChl (IIACTUKMU), 3JIACTOMEpHI (Kay4uyKH), BOJIOKHA,
KOMITO3UTHI. COBpEMEHHBIE TJIACTMACCHI (IUIACTHKH) (OJIUITHIICH,
MOJHUIIPONIIICH, TOIUCTHPOI, TOIUBUHUIXIIOPH, (QTOPOILIACT,
HOJM3THICHTepedTaIaT, aKpUiI-0yTaIueH-CTUPOJIbHBIN IIACTHUK,
noJauKapOoHatsl). TepMOIUTACTHYHBIE U TEPMOPEAKTUBHBIEC TTOJTHMMEPHI.
Oenondpopmanbaeruaabie cMoibl. Kommosutaeie Matepuansl. [lepcnekTruBel
UCIIOJIb30BaHMs KOMIIO3UTHBIX MaTepuajoB. YriemiacTuku. Bonokha, ux




knaccudukanus. [IprupoHble 1 XUMHUYECKIE BOJIOKHA. MICKyCCTBEHHBIE U
CHHTETHYEeCKHe BOJIOKHA. [[oHATHE 0 BUCKO3€ M alleTaTHOM BOJIOKHE.
[MonmusdupHbIe ¥ MOTHAMUTHBIC BOJIOKHA, UX CTPOSHHUE, CBOMCTBA.
[IpakTHyeckoe HcMoNb30BaHNE BOJIOKOH. DnacToMepsl. [Ipupoansiii n
CHUHTEeTHYeCKHil KayuyK. PesnHa u 360HUT. [IprMeHeHne monnMepos.
Cunrerndeckue mieHkH. MeMOpanbl. HOBBIE TEXHOIOTHH TalbHEHUITIETO
COBEPUIECHCTBOBAHUS MOJIMMEPHBIX MAaTEPUATIOB.

JdemoncTpamun. 1. O6pa3ns! racTukoB. 2. Komiekus BOJIOKOH. 3.
ITonukonACHCAHS STUICHTIIUKOISA ¢ TepedTaaeBoil KucioToi. JJabopaTopHsie
onbIThl. OTHOIIEHHE CUHTETHYECKHX BOJIOKOH

K pacTBOpaM KHMCJIOT U IIEJI0YEH.

JlaGopaTopHbIi NPAKTUKYM

Yray6aénnslii yposens (11 kiacc)

Ba3osblii yposensb (11ki1acc)

OcHOBBI HeOpPraHu4ecKkoi xumMuu (5 4acos)

Knaccudukarys 1 HOMEHKIATypa HEOPTaHUYeCKHX COeAMHEeHUHN BakHerime
KJIaCChl HEOPTAaHUYECKUX BEIICCTB. DJIEMEHTHI METAJLIBI U HEMETAJIBI U X
nonoxkeHue B [leproau- yeckoit cucreme. Kiaccudukarus 1 HOMEHKIIaTypa
CJI0’KHBIX HEOPTAHUYECKUX COEUHEHUMN: OKCUJ0B, TUIPOKCHUIOB, KUCIOT U
conell. 'eHeTndeckast CBsA3b MEXY KJIacCaMU HEOPTaHUYECKUX COETMHEHUI.
Wnentudukanmst HEOpraHMIECKUX BEIIECTB U HOHOB. KoMILTeKCHEIE
coenuHeHus1. COCTaB KOMIUIEKCHOTO HOHA: KOMILIEKCOOOPa30BaTellb, JINTAH/IBL.
Koopaunanmonnoe urcio. HomeHkIaTypa KOMIUIEKCHBIX COSTUHEHUMN.
3HaveHNE KOMIUIEKCHBIX coequHeHMH. [[oHATHEe 0 KOOPIMHAIIMOHHON XUMUU

1. Ctpoenue atoma. Ilepuoanyecknii 3axon u IICXI JI.U.
MenpaeieeBa (6 4)

Mopenu ctpoeHus aroma. SAnapo u HykJIoHbl. HyKiIuas! ¥ U30TOIBIL.
OnextpoH. [yanmsm anextpoHa. KBaHToBbIe urcia. ATOMHas OpOUTANb.
Pacnpenenenue 3MeKTpOHOB IO OPOUTAJISIM B COOTBETCTBUU C
npuniunom [aynu u npasunom XyHua. DIeKTpoHHAS KOHPUTYparns
aToma. Banentabie snexktponbsl. OCHOBHOE M BO30Y>KAEHHBIE COCTOSIHUS
aTOMOB. DJIEKTPOHHAs KJIacCH(DUKALMS XUMHUYECKUX JIEMEHTOB (s-, p-, d-
AJIEMEHTHI). DIIEKTPOHHBIE KOH(DUTYpAIMX aTOMOB IIEPEXOTHBIX
3JIEMEHTOB.

CoBpemenHast pOpMyIHPOBKA MEPUOTUUECKOT0 3aKOHA U COBPEMEHHOE
COCTOSIHUE MEPUOJUYECKON CUCTEMbI XUMUYECKUX AieMeHToB [I.1.
MenneneeBa. [lepuoanueckue cBONCTBA 3JIEMEHTOB (aTOMHBIE PaJNYCHI,
SHEPTHUsl HOHU3ALUHU) U 00pa30BaHHBIX UMH BEIIECTB.

HemeTannl (37 yacoB)

Bonopog. [Tonydenue, pusnueckre 1 XUMUYECKHUE CBOWCTBA (PEaKIUH C
MeTallJIaMH U HEMETaJllaMHU, BOCCTAHOBJICHHE OKCHIIOB U coliel). [ mapusl.
TorumBHbIe 371eMeHTHI. ["anorensl. O0Ias XapakTepUCTHKA YIIEMEHTOB TJIaBHON
noarpynms! VII rpynnel. @u3nyeckre CBOWCTBA MPOCTHIX BEILIECTB.
3aKOHOMEPHOCTH U3MEHEHUSI OKUCIUTENIbHON aKTUBHOCTH T'aJIOTEHOB B
COOTBETCTBHH C UX MOJIOKEHHEM B Tieproandeckoii Tadmuie. [lopsaok
BBITECHEHUS TAJIOTCHOB U3 PACTBOPOB TAIOTCHHUIOB. XJIOP — MOJIyYeHHUE B
MPOMBIIIUICHHOCTHY U TA0OPAaTOPUH, PEAKITUH ¢ METAIUIAMH U HEMETaJIaMHU.
B3aumo- nelicTBre xyopa ¢ BoJoi u pacTBopamMu mienoudeit. [ennoit me- xaHuzm
peaKIny B3aMOJICHCTBHUS XJI0pa ¢ BojopoioM. O6e33apakuBaHUe MUTHEBOM
BOJBI XJIOPOM. XpaHEHUE U TPAHCHOPTUPOBKa xjiopa. KucnopoHeie

BemecTBa 1 ux cpoiicTBa (18 yacos)

XapakTepHble XHMUYECKHE CBOHCTBA METAJJIOB, HEMETAJUIOB M OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COECTUHEHN.

[enounsie metamel. O01IIas XapaKTepUCTHKA MOATPYHIbl. Dru3nyeckue
Y XUMHUYECKHE CBOWCTBA JIUTUS, HATPHSI U Kauusl. VX monydeHue u
MpUMEHEHUE, HaXxokAeHue B npupoae. OKcuapl U NEPOKCUIBI HATPUS U
kamust. Enkue mienoyn, X cBOMCTBa, noyrydyeHue u npumenenue. Conu
LIEJIOYHBIX METAJUIOB.

[lenouHo-3eMenbHBIE MeTaTbl. OOIIas XapaKTepUCTHKA TOATPYIIIEL.
dusznyeckre 1 XUMUYECKUE CBOMCTBA MarHUs M KaJbLUs, X MOJTyYeHHUE
U IpUMEHEHNe, HaxoxAeHue B npupoje. Conu Kaablys U MarHus, ux
3HA4YEHUE B IPUPOJE U KHU3HU YEIOBEKa.




COEIMHEHMS XJIOpa. | MTIOXIIOPUTHI, XJIOPATHI M MEPXJIOPATHI KaK THITHIHBIE
OKHCIIUTEIH.

Ocobennoctn xuMuu (propa, Opoma u noga. Kauectsennas peakius Ha UO/I.
I"anorenoBo0pO Bl — MOIY4YEHNE, KUCIOTHBIE

U BOCCTaHOBUTEJbHbBIE CBOMCTBA. XJIOPOBOJAOPO/I. ['aioreHoBo1I0pOIHbIE
KHCTIOTHI 1 X conu. CoisiHas KucioTa U ee conu. KauecTBeHHbIe peakiiui Ha
rajJoreHuA-noHsl. [IpuMeHeHre rajJoreHoB U UX BaXKHEHIIINX COeAMHEHNH.
DneMeHThI MOATPYIIBI Kucinopoaa. Obmas xapaKTepUCTHKA SJIEMEHTOB TITaBHON
noarpynmsl VI rpymiel. Gu3ndeckre CBOMCTBa MPOCTHIX BemecTB. O30H Kak
anoTtponHas moaudukanusa kuciopoaa. [lomydyenue ozona. Ozonaropsl. O30H
Kak okucaurtenb. [1o3uTuBHAS 1 HETaTUBHAS POJIb O30HA B OKPY’KaIOLIEH cpene.
B3anmopeiicTBue o30Ha ¢ ankeHaMu. CpaBHEHHE CBOMCTB 030HA U KHCIIOPOAA.
Bona u nepokcu Bogopoaa Kak BOJOPOIHBIE COSAMHEHUS KUCIOPOaAa —
cpaBHEHHE cBOWCTB. [lepokcut Bo1opoia Kak OKUCINUTEND U BOCCTAHOBUTENb.
ITepokcumsr metamios. [lousaTre 06 opranmueckux mepokcugax. Cepa.
Annorponus cepbl. PU3HUECKHE U XUMUYECKUE CBOMCTBA CEpPhI
(B3auMoieficTBHE ¢ METaJUIaMH, KUCJIOPOI0M, BOJAOPOOM, pacTBOpaMH
IesIouei, KUCI0TaMU-OKUCIUTENIME ). B3anMoaelicTBie cepsl ¢ cynbpurom
HaTpUs ¢ 00pazoBaHUeM THOCYNb(para Hatpus. CepoBOOPOl — MOIYICHUE,
KHCJIOTHBIC U BOCCTAaHOBUTENBbHBIE cBOMCTBA. Cynbdusl. Jucynsdan. [lonsatue
o nonucynbpuaax. CepHUCTHIN Ta3 KaK KUCIOTHBINA OKcua. OKUCTUTEIbHBIC U
BOCCTaHOBUTEILHBIE CBOMCTBA CEPHUCTOTO Ta3a. [lomyueHne cepancroro rasa B
MIPOMBIIIICHHOCTH U Jlaboparopuu. CepHUcTast KUcioTa U ee coiu. CepHbIi
anruapu. CepHas kucinorta. CBOHCTBA KOHIICHTPUPOBAHHOM U pa30aBICHHON
CEepHOM KUCIIOTHI. JleficTBUE KOHIIEHTPUPOBAHHON CEPHON KHCIIOTHI Ha caxap,
METAaIlJIbl, HEMETAJLIBL, CYIbPUABL. TepMHuuecKass yCTOWIHBOCTh CYJIb(aToB.
Kpucrannoruapats cynbhaToB MetaimioB. KauecTBeHHast peakiys Ha CEpHYIO
KHCJIOTY H €€ COJIM. DJIeMEeHTHI MOArpyIsl a3ora. O0Ias XxapakTeprucTHKa
3JIEMEHTOB TUIaBHOH moarpynmsl V rpynmnsl. Gu3ndeckre CBOWCTBA MPOCTHIX
BemiecTB. A30T U ero coenHeHus. CTpoeHre MOJIeKyIbl a30Ta. PU3NYecKre U
XUMHYECKHE CBOWCTBA a30Ta. [loiaydenne a30Ta B MPOMBIIIUIEHHOCTH U
naboparopuu. Hutpuael. AMMuak — ero nosryuenue, pusndeckue u
XUMHUYeCKre cBoHcTBa. OCHOBHBIE CBOWCTBA BOJIHBIX pACTBOPOB aMMHUAKa.
AMMHaK KaK BOCCTaHOBUTEINb. B3auMoelcTBre aMMuaka ¢ akTUBHBIMU
MeTayuiamMu. AMuJ HaTpus, ero ceorctBa. Conu ammonus. [loBenenue coneit
aMMOHHS IIpH HarpeBaHuM. KauecTBeHHas peaklys Ha HOH aMMOHMSL.
[Ipumenenne ammuaka. OKCHIBI a30Ta, MX MOTy4YeHHe 1 cBoicTBa. OKCHA a30Ta
(D). Oxucnenue oxcupa azota (II) kucnopomom. /Iumepunzanms oxcruna a3ora
(IV). Azotucras kuciora u ee conu. HUTpUTBI Kak OKUCTUTENN U
BOCCTaHOBUTEIH. A30THas KHCJIOTa — (PU3MYECKHUE 1 XUMUYECKUE CBOMCTRA,
nosrydeHune. A30THasI KHCIIOTa KaK OKHUCIINUTEND (OTHOIIIEHHE a30THOW KHUCIOTHI K
MeTalljaM U HeMeTajuiaM). 3aBUCUMOCTb NTPOJYKTa BOCCTAHOBJICHUS a30THOM
KHCIIOTHI OT aKTHBHOCTH METaJlIa U KOHIIEHTpAalUK KUCIOTHI. [IoHATHE O
KaTnoHe HUTPOoHHsI. OCOOEHHOCTh B3aUMOICHCTBHSI MATHHS U MapraHIia ¢

ANOMUHUH, ero (PU3NYEeCKUe U XUMUUECKUE CBOWCTBA, IOIy4YeHHE U
[IPUMEHEHUE, HaXOKACHUE B IpUpoie. ATIOMOCHINKATEL. AM(OTEPHOCTD
OKCHJa U TUAPOKcHAa amoMuHns. Colx altOMUHHSL.

[epexoansie aneMeHTHI (cepedpo, Meab, HUHK, XpPOM, PTYTh, MapraHeil,
’Kese30), 0COOEHHOCTH CTPOCHHSI aTOMOB, (PU3HUSCKHE U XMMHICCKUE
CBOHCTBA, OIy4eHHE U puMeHeHne. OKCUAbl U THAPOKCHIBI 3TUX
METAaJUIOB, 3aBUCMOCTb MX CBOMCTB OT CTETICHH OKHCJICHUS SJIEMEHTA.
O6mue crrocoOs! oydeHus MeTaiuioB. [loHsITHE O METATLTYprUu.
Crnassl (uepHble 1 1BeTHBIE). [Ipon3BOACTBO UyTyHA U CTAIH.

Bonopoa. Ilonoxenue Bonopoaa B Ilepuogudeckoil cucreme.
CoennHeHus BOJOpOJIa C MeTalIaMu U Hemetamuiamu. Boga. XKecTtkocth
BOJIBI U CIIOCOOBI €€ YCTPaHEHHUs.

lanorensr. OOmas XxapakTepUCTHKA MOATPYIIIIEI TAIOTEHOB.
["amoreHoBOAOPOHBIE KUCIOTHI 1 UX COJIM — FaJIOr€HUBI.

Kucnopon. ®usnueckue 1 XUMUYECKHE CBOMCTBA, OyYECHUE U
IIpUMEHEHUE, HaX0KAeHue B npupoae. Amtorponus. OKCHIBI 1
MIEPOKCHIBL.

Cepa. Amnotponus cepbl. DU3HMUECKUE U XUMUYECKUE CBOICTBA CEPBI, €€
MOJTy4EeHUE U IPUMEHEHHE, HaxoxeHue B npupoae. Cynbunsl. Oxenpg
cepsl (IV), ero gpusuueckne U XUMUUECKHE CBOMCTBA, TIOJIYYCHUE U
npumeHenue. Okcun cepsl (VI), ero ¢puznveckne u XuMUUECKUE
CBOHCTBa, NOJIy4eHHE U puMeHeHne. CepHHCTast KUCIOTa U CYJIb(UTHI.
CepHas KUCIIOTa, CBOWCTBA pa30aBIeHHON W KOHIIEHTPHUPOBAHHOK
cepHoit kucnoT. CepHast KHCIIOTa KaK OKUCIUTENb. CYIb(aThL.
KauecTBennble peakiiuy Ha cynbQuUa-, CyIbPUT- U CyIb(aT-HOHBI.

A3zor. Pu3nUecKue U XUMHUYECKHE CBOWCTBA, IOJTy4YEeHHE U IPUMEHEHHE,
HaXOXJeHUe B pupozae. Hurpuapl. AMMuak, ero Guznveckue u
XHUMHUYECKHE CBOICTBA, MOMyYeHUE U IPUMEHEHHE. AMMHUadHas BOJIA.
O6paszoBanne nona aMmonusi. Cosli aMMOHUSI, UX CBOWCTBA, OIy4YEHHE U
npumenenue. KauectBeHnas peaxiust Ha moH ammoHus. Oxcun azota (1),
ero Gusnyeckne u XUMUYECKHE CBOICTBA, MOYYeHUE U TIPUMEHEHHE.
Oxcup azora (IV), ero ¢pusnveckre 1 XUMUYECKHE CBOMCTBA, TIOTYUYCHHE
u npumenenne. Oxenp azota (I11) u a3otucras kucnora, okcux azora (V)
" a30THas Kuciiota. CBOWCTBA a30THON KHUCIIOTHI, €€ MOYICHHE H
npuMeHenue. Hurpatsl, ux ¢pusnyeckre 1 XUMUIECKHE CBOICTBA,
MPUMEHEHHE.




pa30aBJIeHHOM a30THON KUCIIOTONH. HUTpaThl, X QHU3HUeCKUe B XUMHUCCKUE
CBOHCTBa (OKUCIIUTEIHHBIC CBOMCTBA U TEPMUIECKAsT yCTOHIHBOCTB),
npumenenue. @ocdop u ero coeaunenus. Ammorponus pochopa. Pusnyueckue
cBoiicTBa hocopa. Xummueckue cBorcTBa hochopa (peakuu ¢ KUCIOPOAOM,
raJIor€HaM¥, METAIJIAMH, CIIO)KHBIMHU

BEIeCTBAMH-OKUCIUTEISIMH, menodamn). [lomyaenne n npumenenue ¢ocdopa.
Xnopuasl pocdopa. Dochun. Dochunsl. DocdopHsiii aHTHIPU.
Optodochopras n meradochopHas KHCIOTH U BX coiu. KagecTBeHHAs
peaknmst Ha optodocdatel. Pazmoxenue oprohocopHO KUCIOTHL.
[Ipumenenune GochopHOii KUCIOTHI U ee coneld. bruonoruueckas posns hocdaros.
[Mupodocdopuas kucnora u nupodocdater. Oxcun Gocdopa (111),
thochopucras kucinora u ee comr. PochopHOBATHUCTAS KUCTIOTA U €€ COJIH.
[Moarpynmna yriepoaa. O0mas xapakTepuCTHKa 3JIEMEHTOB TJIaBHOM MO PYTIITBL
IV rpynnsl. Yrnepoa. Amnotponus yrieposaa. CpaBHEHHE CTPOCHHUS U CBONCTB
rpadura n anmaza. Oymieper Kak HOBast MOJIEKyJIsIpHas (hopMa yriieposa.
YT01h: XUMUYECKHE CBOWCTBA, IMOyIeHNE U IPUMEeHeHne yriist. KapOuapl.
I'maponu3 kapOua Kanbus v KapOuaa amoMuaus. KapOuas! mepexoqHbIx
MeTaIIoB (3KeJe3a, XpoMma ! Jp.) Kak CBepXIpoUYHbIe MaTepuanbl. CHHTE3-Ta3
KaK OCHOBa COBPEMEHHOU MPOMBINUICHHOCTH. OKCUABI yriaepoaa. JIEKTPOHHOE
CTPOEHHE MOJIEKYJIbI YTapHOI'O Ta3a. YTOJIb U YrapHBIi ra3 Kak BOCCTAHOBUTEH.
Peaknust yrapHoro rasa ¢ pacruiaBamu mieiioueii. Cuares popMuaToB.
O0pazoBanue yrapHOro rasa Ipy HEMOJIHOM CTOPaHWU YTiisl. bruonmorndeckoe
JeiicTBue yrapHoro rasa. [lonydenue u npuMeHeHHEe yrapHOTo rasa.
VYriekucsli ra3; MoJIydeHne, XUMHUIECKUE CBOMCTBA (B3aUMOICHCTBHE
YTIEKUCIIOTO Ta3a ¢ BOJIOM, IIEJI0YaMy, MarHueM, MIEPOKCHIaMH METAIIJIOB).
DNEKTPOHHOE CTPOCHHE YTIIEKHUCIIOrO Ta3a. YTOIbHAS KUCIOTa U €€ COJIH.
KapOoHaTe! u ruipokapOOHATRI: UX MMOBEJACHUE TpU HarpeBanuu. KauecTBeHHast
peaxnus Ha kapOoHaT-noH. HaxoxkeHre kapOOHATOB MarHus M KaJbIHs B
MIPHUPOJIE: KOPAJLTBL, )KEMUYT, H3BECTHAKH (M3BECTKOBBIEC TOPHI, KAPCTOBBIE
Neephl, CTATAKTUTHI B cTaNarMuThl). Kpemunii. ®usnueckue u XuMudecKkue
CBOIicTBa KpeMHUS. Peakunu ¢ yriem, KHCIOPOIOM, XJIOPOM, MarHueM,
pacTBopamH LIeso4el, cepoBoAopooM. CHitaH — BOJIOPOIHOE COETUHEHNE
kpemuus. Cunnuuasl. [lomydenue n npumenenne kpeMHusi. OKCUI KpeMHUS
(IV), ero crpoenue, hpuznvecKrue U XMMHUUECKUE CBOWCTBA, 3HAUEHHE B TIPHUPOJIE
U npuMeHeHne. KpeMHueBbie KUCTIOTH M X CONU. [ MApONIN3 CUIMKATOB.
CunukaTHble MUHEpaJIbl — OCHOBA 36MHOM KOPBI. AJTIOMOCHIIUKATHL. bop.
Oxcup 0opa. bopHas kuciora u ee conu. bypa. Bogoposssie coeaunenus 6opa
— Oopansbl. [Ipumenenne coequnennii 6opa. brnaroponneie (MHEpTHBIE) Ta3bl.
OO0m1ast xapakTepHCTHKa 3JIeMEHTOB ri1aBHOW noarpynmnsl VIII rpymnmer.
OCoOCHHOCTH XUMUYECKUX CBOUCTB. [IpuMeHeHne 6J1aropoTHbIX Ta30B.
Hemonctpanuu. 1. ['operne Bomopona. 2. [lomydenune xmopa (OmmbIT B
npobupke). 3. OKUCIUTENBHBIE CBOWCTBA PACTBOPA TMIIOXJIOPUTA HATpHSL. 4.
OmnbiTH ¢ OpoMHO¥ BojoM. 5. [InaBnenue ceprl. 6. ['opeHne cephl B KHCIOPO/IE.
7. BzanmogeiicTBue xenesa ¢ cepoid. 8. ['openue cepoBomopona. 9. OcaxaeHre




cynsduaos. 10. CoiictBa cepHucToro rasa. 11. JleiicTBre KOHIICHTPUPOBAHHOK
CEepHOM KHUCIIOTHI HAa Meh U caxaposy. 12. PacTBopenne ammuaka B Bome. 13.
OcHoBHBIE CBOMCTBa pacTBOpa aMmMmuaka. 14. Katanutuyeckoe okucieHue
ammuaka. 15. [Nomyuenue oxcuna azota (II) u ero okucnenue Ha Bo3ayxe. 16.
JleticTBre a30THOM KUCIIOTHI Ha Mefb. 17. ['openne dhocdopa B kuciopoze. 18.
IIpeBpamenue kpacaoro ¢ocdopa B OBl U €ro CBeUeHHUE B TeMHOTE. 19.
Bsaumogpeiicteue dhocdopHoro anruapuaa ¢ Boxoit. 20. O6pasipl rpadura,
anMasa, kpemHus. 21. I'openne yrapaoro raza. 22. TymeHue miaMeHn
YTIEKUCIIBIM Ta30M.

23. Paznoxenue mpamopa. JlaboparopHslie onbITHL. 1. [lomyuenue xmaopa u
U3y4YeHUE ero CBOKMCTB. 2. CBOMCTBA XJIOPCOACPIKALIUX OTOSIUBATENCH. 3.
CsoiicTBa OpoMa, roga u ux coneil. 4. MizydeHnne cBOWCTB CEpHOM KUCIOTHI U €€
couieid. 5. M3yueHue CBOMCTB BOJTHOTO pacTBopa ammuaka. 6. CBoicTBa comneit
amMmonus. 7. KauecTBeHHas peakius Ha kapOoHaT-uoH. 8. McnbeiTanue pacTBopa
CHJIMKaTa HaTpus HHAUKaTopoM. 9. O3HaKoMIIeHHE ¢ 00pa3amMu MPUPOTHBIX
CHJIMKATOB.

OO0mmue cBoiicTBa MeTaJLJI0B (3 4aca)

Mertanner O0mmii 0630p 31eMeHTOB — MeTauioB. CBOWCTBA MPOCTHIX BEIIECTB-
METAJUIOB. DJIEKTPOXUMUYECKUN Psil HAPSDHKEHUH METaINIOB. MeTalinueckue
KpHucTawmyeckue penetku. CriiaBel. XapaKkTepucTHKa HanOoee H3BECTHBIX
cruiaBoB. [lonydeHne U npruMeHEeHHE METAIJIOB

MeTtasbl riaaBHbIX noarpynn (12 yacos)

enounsie MeTauibl. OOMIas XapaKTepUCTHKA SIEMEHTOB IVIABHON TOATPYIIIIBI
I rpynmsl. CBoiicTBa IIETOYHBIX METAUTOB. Pacrio3HaBaHne KaTHOHOB JINTHS,
HaTpus U kanusi. Hatpuil 1 kanuii — npeacTaBuTeNy WENOYHbIX METAILIIOB.
XapakTepHble peaky HaTpus U Kanus. [lonydeHne meaoyHbIX METaIoB.
Oxkcuapl 1 IepoKcuasl HaTpus U kanus. Coenuuenus HaTpus u kanust. Comu
HaTpus, Kanus, UX 3HaYeHHUE B IPUPOJIe U )KU3HH yesnoBeka. CoJia v eKuil HaTp
— Ba)KHEHININE COeANHEHNS HaTpusl. bepninii, Maraui, meI09H03eMeEIbHbBIE
MmeTtasuiel. O0Imas XapakTepUCTHKaA 3JIEMEHTOB TJIaBHOM noarpynmns! 11 rpymnisl.
Bbepunnmii, Marani, meno4Ho3eMeNbHbIe MeTaIbl. AM(BOTEPHOCTh OKCHAA U
rugpokcuaa oepuimst. OKkpacka MjiaMeHu COMISIMH LIETI0YHO3eMEbHBIX
MeTaJu10B. Maruuii ¥ KajablUui, ux o0I1as XapakTepUCTHKa Ha OCHOBE
nosioxkeHnus B Ilepuoguueckoii cucreme anemenTos /1. 1. Menneneesa u
cTpoenus aroMoB. [Toiydenue, puU3nNUeCKre 1 XUMHYECKHE CBOMCTRA,
MPUMEHEHUE MarHUs, KaJIbIHs U UX coenHeHn. Con MarHus U KajlbLus, UX
3Ha4YeHHUE B IPUPOAE U KU3HM 4eoBeKa. JKeCTKOCTb BOJBI U CIIOCOOHI ee
YCTPAaHEHHS.

AnromuHuii. PactipocTpaneHHOCTh B pupoae, Pu3nyeckue 1 XUMUIECKHe
CBOMCTBa (OTHOIICHUE K KUCIOPO.LY, TalOreHaM, pacTBOpaM KUCIIOT U LIeJOYeH,
amomotepmus). IlpousBoacreo amomunus. [lpumenenue antoMuHus.
AmdotepHOCTh OKCcnaa u Tuapokcua amomunust. Comn amomunus. [loaHoe
pa3iokeHue BOIOH CojIel alfOMUHMS CO cIa0bIMU IBYXOCHOBHBIMU KHUCIIOTAMH.
AJOMUHATHI B TBEPAOM BHUJE U B pacTBope. KOMIUIEKCHBIE COETMHEHUS




amfomMuaA. OnoBo 1 cBuHeI. OU3NYECKHe U XUMUIECKHE CBOMCTBA (PEeakLny C
KHCIIOpOoAoM, KucitoTamu ), mpumeHerue. Conu onosa (1) u cBuama (1II).
CBHHILIOBBIH aKKYMYJISATOP.

MeTaJyuibl N060YHBIX OATPYIN (21 yac)

Mertamisl 1o60yHBIX moArpyn. O01mas XxapaKTepruCTHKa ePEX0IHBIX METAIIIOB
I—VIII rpynm. OcoGeHHOCTH CTPOCHHUS aTOMOB ITEPEXOIHBIX MeTautoB. O0rmme
(usnveckre 1 XUMUUECKHe CBOUCTBA. [IpuMeHeHne MeTamioB. XpoM.
Odusnueckre CBOUCTBAa XpoMa. XUMHUYECKHE CBOMCTBA XpoMa (OTHOLIEHHUE K
BOJITHOMY HIapy, KUCIOPOLY, XJIOpPY, pacTBopaM KucioT). Ilonydenue u
npuMeHeHue xpoma. CoeiMHEeHNs1 XpoMa. M3MeHeHre OKuCIUTeNbHO-
BOCCTaHOBUTEJIBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THJIPOKCH/IOB
XpOMa C POCTOM CTEIIEHU OKUciIeHusI. AM(OTepHbIe CBOWCTBA OKCHIA U
ruapokcuna xpoma (I11). Oxucnenune conett xpoma (I1I) B xpomatsl. Banmasie
MePEeX0/Ibl XpPOMATOB U JTUXPOMATOB. XPOMAThl U TUXPOMATHI KaK OKHCITUTEIH.
[Tomuoe paznoxenne Bomoit coneit xpoma (I1I) co cmabpiMu TBYXOCHOBHBIMHU
kucinotamu. Kommekcusle coennHenus xpoma. Mapranen. dusunueckue
CBOIfcTBa MapraHiia. XMMHUECKHE CBOMCTBA MapraHia (OTHOILLIEHHE K
KHCIIOPOY, XJIOpY, pacTBopaM KucioT). [lonydenne u npumeHeHre MapraHia.
Oxcupn mapranna (IV) kak okucnurens u kKatanuzarop. llepmanranar

KaJus Kak okuciutesb. Oxcun u ruapokcua mapranma (11):

nosryuenue u cBoiictea. Coenunenus mapranua (I1I). Manranat (V1) kanus u
manrasar (V) kanus, ux nonydenue. XKenezo. Haxoxxnenue B mpupoze.
3HaveHue Kenes3a Uil OpraHu3Ma yejaoBeka. Pu3nuecKue CBOWCTBA KeJesa.
XuMHYecKre CBOMCTBA JKeje3a (B3auMOJICHCTBUE C KUCIOPOIOM, XJIOPOM,
Cepoi, yriem, BOJOH, KUCIOTaMH, pacTBopamH coJjieid). CIiiaBbl xeine3a ¢
yriepogom. [lonydyenue u npumenenue xene3a. CoeqMHEHU Kele3a.
CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHCIIMTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB
ruapokcua xxenesa (1) u runpoxcuna sxenesa (I11). Comu xxenesa (II) u xenesza
(IIT). Metonp! nepeBona comneii xenesa (1) B conmu xenesa (I11) u oOpartHo.
[MonHoe paznoxenue Bomoi coneld xkenesa (I11) co c1abbIMu TByXOCHOBHBIMU
kucnoramu. OKHCITUTENBHBIE CBOMCTBA coeanHennii sxenesa (1) B peakmusx ¢
BOCCTaHOBUTEJISIMU (MOIUIOM, CEPOBOIOPOJIOM M Meabto). Llnanuausie
KOMILJIEKCHI kene3a. KauectBeHnble peakunu Ha noHbl xkene3a (1) u (110).
@DeppuTthl, UX NOJyYEHUE U IpuMeHeHne. Meaps. HaxoxneHue B npupoze.
buonornyeckas pons. u3ndeckre 1 XUMHIECKHE CBOHCTBA (B3aMMOJICHCTBUE C
KHCIIOPOJOM, XJIOPOM, CEPOH, KHCIOTaMHU-OKUCIIUTEISIMH, XJIOPUIOM JKene3a
(III)). BzaumoseiicTBIEe MeIH ¢ KOHIICHTPHUPOBAHHBIMH COJISTHOM,
OpOMOBOAOPOIHON M HOIOBOIOPOIHON KHCTIOTaMU 0€3 0CTyTa BO3AyXa.
[Momydenue u npumenenue menu. Oxcun u ruapokcun meau (11). Conmu meau
(II). Mennsrit kynopoc. Ammuakatsl Mmeau (I) u meau (II). [Tonmyyenne okcuaa
Memu (1) BoccranoBnenneM ruapokcuaa menu (I1) rmoko3oii. [lomydenmne
xyopuna u nonuaa Meau (I). Cepedpo. Puznueckue U XUMUYCCKUE CBOHCTBA
(B3amMoEHCTBHE C CEPOBOAOPOIOM B IPUCYTCTBUHU KHCIOPOAA, KUCIOTaMH-
okucauTelsiMu). OcaxaeHne oKcruaa cepedpa Mpu ACHCTBUH MEI0YH Ha COIH




cepebpa. AMMHakaThl cepedpa kKak okuciuTenu. KadecTBeHHas peakiusi Ha
noHBI cepedpa. [Ipumenenue cepedpa. 3omoro. duszndeckne U XUMUYECKUE
CBOICTBa (B3aUMOACHCTBHE C XJIOPOM, «IIAPCKON BOIKONY).
3onotoxiopoBogopoanas kuciora. ['mapoxcun 3omota (111). Kommnexcst
30510Ta. CriocoOBI BEIIETICHHS 30JI0Ta U3 30JI0TOHOCHOU Toposl. [Ipuvenenme
3o70Ta. L{luHK. OHU3nYecKue U XUMHIECKHE CBOMCTBA (B3aNMOACHCTBHE C
raJIoreHaMu, KHCIIOPOJIOM, CEPOii, BOJIOH, pacCTBOPaMHU KUCIIOT U IISIIOUEH ).
[Tomygenue u npuMeHeHne nUHKA. AMGOTEPHOCTh OKCHIA U THAPOKCHAA INHKA.
Baxneiimue conu

nuHKa. PTyTh. ®U3nueckue U XuMUIeckne (B3auMOICHCTBIE C KUCIOPOAOM,
CEepoH, XJIOPOM, KHCIIOTaMU-OKUCIUTENIMH) cBoicTBa. [lonydyenne u
MIPUMEHEHUE PTYTH. AMaJIbraMbl — CIUIaBBI PTYTH ¢ MeTaimamu. OKchg pTyTH
(I), ero monmy4enue. Xnopua u nonun prytu (II). Jemoncrpanuu.

1. Komnekuus metamios. 2. Koxnekuus muHepanoB U pya. 3. Komnexmus
«Keneso u ero craseby. 4. OkpalIMBaHUE IUIAMEHH COJISIMH LIETOYHBIX U
LIEJI0YHO3EMENBHBIX METAJUIOB. 5. B3anmozeiicTBue HaTpus ¢ BOAOH. 6.
BzaumonerictBue kanbiius ¢ Bogoi. 7. Kommekmusa «Amromunuiiy. 8. Ilnasnenue
amtoMuHud. 9. BzanMopeiicTBie amoMuHus co 1ienoysto. 10. Amomorepmust.
11. B3aumoneicTBIE XpoMa ¢ COJISTHON KHUCIOTOH 0e3 mocTymna Bo3ayxa. 12.
Ocaxnaenue ruapokcuna xpoma (III) u okucnenue ero mepoxKCUIOM BOIOPOAA.
13. Paznoxxenue nuxpomara ammoHus. 14. Pasnoxenue nepokcuaa BOIo- poaa
oJ JeCTBUEM JUOKcuAa MapraHia. 15. OcaxneHnue
rugpokcua xenesa (1) u okucnenne ero Ha Bo3ayxe. 16. Boiienenue cepedpa
U3 ero coJeii aerictrueM meau. JlabopaTtopHbie onbIThL. 1. OKpalmnBaHue
TUTAMEHHU COEIMHE- HUSIMH IISIOYHBIX MeTalIoB. 2. O3HaKOMIIEHHE ¢ MIUHEpalIa-
MU ¥ BOKHEHIIIIMHU COSAMHEHUSIMH IEI0YHBIX METAIIIOB.

3. CBoiicTBa coelMHEHUII MIeNI0UYHBIX MeTaJUIOB. 4. OKpacka MIaMeHHu COISIMU
[IEJI0YHO3EMENBHEIX MeTa/IOB. 14. CBOMCTBA Maruust ¥ €ro CoeJuHEeHnH. 15.
CBolictBa coequnenunii kanpus. 16. XKXectkocts Boapl. 17. CBolicTBa
amomuuus. 18. CBolicTBa coenuuenuii amomuaus. 19. CBoiicTBa 010Ba, CBUHIIA
U UX

coequHenni. 20. ColicTBa coenHeHui xpoMa. 21. CBoiicTBa MapraHua u ero
coeauHeHuil. 22. M3yuyenue munepasnos xxenesa. 23. CBoiicTBa xenesa. 24.
CBolicTBa Me/IH, €€ CIIJIaBOB U coenuHeHnuii. 25. CBOMCTBA IUHKA U €T0
COEJIMHEHHH.

Crtpoenue BemecTna (14 yacoB)

Crpoenue aroma. Hyknmuasl. M3oronsl. Jedext macchl. TUIbI paiuoakTHBHOTO
pacnaga. TepmosinepHbIid cuHTE3. OTKPHITHE HOBBIX XUMUYIECKUX JIEMEHTOB.
Snepuble peakuu. TUIBI IAEPHBIX peakuuii: nenenue u cuaTe3. CKopocThb
peaKIy paguoakTUBHOTO pacnaja. [[puMeHeHne paauoHyKINA0B B METUILIUHE.
Mertoa MeueHbIX aTOMOB. IIpuMeHeHne paJuoaKTUBHBIX HYKJIUAOB B
TE€OXPOHOJIOTUH

I'eitzenOepra. [ToHsaTHE O BOJIHOBOM (PYHKIIUK

Ctpoenue BemecTBa (26 4acoB)

KoBasnenTtHas cBs3b, €€ pa3HOBHIHOCTH M MEXaHU3MBI 00pPa30BaHMA.
XapaKkTepUCTUKH KOBAJIEHTHOU CBsI3U. KOMIUIEKCHBIE COEAMHEHUS.
OneKTpooTpUIATENbHOCTh. CTENEHb OKUCIEHNS U BAJIEHTHOCTD.
I'uGpuanzanus atoMHsix opouraneii. [IpocTpancTBeHHOE CTpOEHUE
moJekyd. [TonsipHocTh Mosiekyi. oHHas cBA3b. MeTramindeckast CBA3b.
Bognoponnas cBsi3e. MexmonekymnspHble B3auMmoaecTsus. Enqunas
MpUPOJIa XMMUYECKUX CBSI3EH.




KsanToBeie uncia. ATomHas opOuTaNIb. Pactipenenenne 2JIeKTPOHOB TI0
SHEPreTUYECKUM YPOBHSM B COOTBETCTBUU C PUHLIMIIOM HAUMEHBUIEH 3HEPIHH,
npaBuioM XyHJa u npuHuunom [laymu. OcoGeHHOCTH CTpOCHUS
9HEPTreTUUECKUX YPOBHEH aTOMOB d-3JIeMEHTOB. DIIEKTPOHHAS KOH(PUTypanus
aToMa. DJIEeKTPOHHbIE KOHOUTYPAIUY TOJIOKUTENFHBIX H OTPUIIATETEHBIX
HMOHOB. BaJleHTHBIE 3JIEKTPOHBI

OneKTpoHHas MPUPOIa XMMUYECKON CBA3H. BUBI XUMUYECKOH CBA3H.
KoBanenTHas cBs3b 1 ee XapaKTePUCTUKH (JHEPTUS CBS3H, IJIMHA CBA3H,
BaJICHTHBIA yToJl, KPATHOCTD CBS3H, TIOJSPHOCTD, TIOISPHU3YEMOCTB ).
KoBanenTnas HemomnsipHas M noJisipHasi cBsi3b. OOMEHHBIH U TOHOPHO-
aKUENTOPHBIA MEXaHU3MBI O0Opa30BaHUs KOBaJICHTHOH MOJISPHOM CBSI3H.
T'eomerpust MonekyJbl. [IUNOIBHBII MOMEHT CBSI3U, IUMIONbHBIA MOMEHT
MOJIEKYJBI. JleMoHcTpauyu. Mojienu MoneKyl.

Xumudeckas cBsa3b. MoHHas cBsa3b. OTIWYNE MEXTY HOHHON M KOBAJICHTHON
cBs13b10. CTpOEHUE TBEPIBIX TEN. THUIBI KPUCTAJUIMUECKUX PELIETOK HOHHBIX
coenuHeHuit. [loraTre 00 ameMeHTapHoil stuelike. Pacuer umcna MOHOB,
coepKallmuxcs B 2JIeMEHTapHOU siueiike. MloHHble paguycel. Pacuer uncna
HMOHOB, COAEPKAIIUXCS B AJIEMEHTapHOH sueiike. JleMoHcTpaluuy.
Kpucramnnueckue peméTku.

XumMudeckas cBsi3b. MeTtauinueckas cBsizb. CTpoeHue TBEpAbIX Tell.
Kpucrannnueckue u amopdHble Tena. TUIbI KpUCTATMYECKUX PEIIETOK
MeTauioB. OnpeneneHue MeTaIMYecKoro paguyca. JleMoHcTpanuu.
Kpucrannnueckre pemérku.

MexMoneKyspHble B3auMOAecTBHA. BooponHas CBA3b U €€ BIUSHUE Ha
cBoiicTBa BenlecTBa. [IoHATHE O CYITPAMONIEKYIISIPHOW XUMHH

Pemennie 3aa4 1 BBIMONIHEHUE YIPAXXHEHUH, TTO3BOJISIOIINX
CHCTEMaTH3UPOBATh U 00OOIIUTH TIOTyUeHHBIE 3HaHUsI 110 TeMe «CTpoeHne
BELIECTBA»

[Ipaktrueckas padora Nel — Pemrenne skcriepuMeHTaIbHBIX 3a7a4 110
OTIPEJICIICHHIO TTACTMACC U BOJIOKOH.

TeopeTuyeckoe onucaHue XuMu4yeckux peakumii (21 yac)

TermoBoi 3QPEKT XUMUIECKOW peakiui. DHIOTEPMUIECKUE H
3K30TEpMHUYECKHUE peakiuu. TepMoxumuueckue ypaBHeHus. [lonsarue o
BHYTPEHHEW 3HEpruu U sHTaNbnuu. Ternora 00pa3oBaHus BelIecTBA. DHEPTHs
cBs3u. JleMoHCTpay. DK30TepMHUECKUE U IHAOTEPMUIECKIE XUMIIECKHE
peakuuy. TerioBbIe IBJIEHUS IIPU PACTBOPEHNUN CEPHOM KUCIOTHI 1 aMMUAYHON
CEJIUTPBI

3axoH ['ecca u ciencTBus U3 HETO. DHEPTHUS CBSA3U

®opmynupoBaTh 3aKOH ['ecca U cnecTBUE U3 HEro. PacCUMTHIBATh TEILIOTHI
peaxkuy Yepe3 TeImIoThl 00pa30BaHus BeLeCTB. PaccUnThIBATh TEIIOTHI
peakuuu

ITonsTre 06 saTpOonU. BTOpoii 3akoH TepMoauHamuku. Dopmyina boasiMana
Oneprust [ m60ca 1 KpuTEepun caMONPOU3BOIBHOCTH XUMHYECKON peaKkinu
Pemenue pacyeTHBIX 3aJa4 10 XUMHYECKUM (HOPMYJIaM U yPaBHEHUSIM T10 TEME
«XuMHYecKask TEPMOJUHAMUKA

Xumnueckue peaknuu. (16 4)

XUMHYECKHE PEaKIH U 3aKOHOMEPHOCTH HX TPOTEKAHUS.
Knaccudukanus XuMU4eCKUX peakluii B HEOPraHMUECKOH 1
OpraHUYEeCKON XUMHUU. 3aKOHOMEPHOCTU MPOTEKAHUS XUMUYECKUX
peakmuii. TeroBeie 3¢ deKThl peakiuii. TepMoXuMIYecKue ypaBHEHUSI.
CKOpOCTh peaKkIIiy, €€ 3aBUCUMOCTD OT Pa3INYHBIX (haKTOPOB.
OOpatumocTs peaknuii. XuMudeckoe paBHoBecue. KoHcTaHTa
paBHOBecus. CMEIICHUE PAaBHOBECHS IO JCHCTBUEM Pa3IMIHBIX
(dhaxropos. [Ipunmur Jle llaTense.

XUMHUYECKHE PEaKIIMK B BOJHBIX PACTBOPaX. DIEKTPOIUTUYECKAS
muccoruanus. Peakium nonHoro ooMeHa. ['uaponn3 opraHn4eckux u
HEOPTaHWYECKUX COeTUHEHNN. 3HAUCHNE THAPOIN3a B OMOIOTHUECKUX
00MeHHBIX nporieccax. [I[puMeHeHre TUIpoIr3a B MPOMBIIIICHHOCTH
(OMBUICHUY KUPOB, MOIYICHUE TUAPOIU3HOTO CITUPTA).




CKopoCTh XUMHUYECKHIX PEaKINi, €€ 3aBHCHUMOCTD OT Pa3INIHBIX (PaKTOPOB:
MIPUPOJIBI PEarUPYIOIINX BEIIECTB, KOHIIEHTPAIIUN pearupyronnx BEIIeCTB,
TEeMIEPaTyphl, HAINYMS KaTalu3aTopa, IUIOIAIN TOBEPXHOCTH pearupyromnmx
BellecTB. Peakiiuu roMOreHHbIe U T€TepPOreHHbIe. DJIeMEHTapHbIE PEaKIUy.
MexaHn3M peakiui. AKTHBHUPOBAHHBIN KOMIUIEKC (IIEPEX0HOE COCTOSHHE).
3akoH AeicTByrommx Macc. KoHCTaHTa CKOPOCTH PEAKITHH, €€ Pa3MEPHOCTb.
CKopocTh peakliuu paJuoakTUBHOrO pacnaja. [lepuon nonypacnaza.
JemoHcTpatinu. 3aBUCIMOCTh CKOPOCTH PEAKIIMU OT IMPUPOIBI BEIIECTB Ha
TIpUMepe B3aNMOJIEHCTBAS PACTBOPOB PA3TNIHBIX KACIOT OJMHAKOBOM
KOHIIGHTPAIMX C OIMHAKOBBIMU KyCOUKaMH (TpaHyJiaMH) [IMHKA ¥ OTMHAKOBBIX
KYCOYKOB pa3HBIX METaJUIOB (MarHusl, IMHKa, JKeJie3a) C pAaCTBOPOM COJISTHOM
KHUCJIOTHI. B3anuMoielicTBIE pacTBOPOB CEPHOM KUCIOTHI C pacCTBOpaMu
THOCYJIb(aTa HaTPUs Pa3ITMYHON KOHIICHTPALIUH

[Tpasuino Baut-I'odda. [ToHsTre 00 s3HEPrUM aKTUBAIMK U 00 SIHEPTETUICCKOM
npoduie peakun. YpaBHeHue Appernnyca. Jlemoncrpannu. Bzanmonericteue
PacTBOPOB CEPHOI KUCIOTHI C PACTBOPAMHU THOCYIb(aTa HATPUS PAITHIHON
TEMIIEPATYPHI

KaranuszaTops! u katanu3. DHEprusi akTUBALIUK KaTATU3UPYEMOU U
HEKaTAIN3UPYEeMOU peakiini. AKTUBHOCTD U CEIEKTUBHOCTH KaTaIH3aTopa.
['oMoreHHbIH U TeTepOreHHbIN KaTanu3. ['oMoreHHbIH KaTanus B Ta30BOH da3e.
Karanutnyeckoe okuciIeHHE yTapHOTo Ta3a B KOHBEpTEpax

BBIXJIOITHBIX Ta30B B aBTOMOOMJISIX. POJIb KaTaIu3aTopoB B MIPUPOJIE U
MPOMBIIIIIEHHOM TPOU3BojicTBe. DepMEHTHI Kak OMOJIOrHYECKHE KaTaal3aToOPBI.
JemoHcTparuu. PasznoxxeHue nmepokcuia BOJOpo/ia ¢ MOMOIIIBIO
HEOPraHWYECKNX KaTAIN3aTOPOB U MPUPOIHBIX 00BEKTOB, COIEPKAIIUX
karaiasy. JlaboparopHslii onbIT 26. Katanurndyeckoe pasiioKeHUe MepoKCHIa
BOJIOPOAA.

OO6patumbie peaknuu. XuMudeckoe paBHoBecue. KoHcTanTa paBHOBECHS
ITpunnun Jle Hlarense. PaBHOBECHBIE COCTOSHUS: YCTOMUHUBOE, HEYCTOMYHBOE,
6e3paznnyaoe. CMelieHne XUMHYECKOTO PaBHOBECHS 10T IEHCTBUEM
Pa3TUYHBIX (aKTOPOB: KOHIIEHTPAIIUY PEareéHTOB WIH MPOAYKTOB PEaKIIUH,
JIABJICHUS, TeMIIepaTypbl. PoJIb cMellieHus: paBHOBECHSI B TEXHOJIOTUYECKUX
nporeccax. JlemoncTpannu. 3aBUCMMOCTH TTOJI0KEHUS PABHOBECHUS B CHCTEME

2NO2 *  N204 ot TemriepaTypbl

Pemenue sxcriepuMeHTAIBHBIX 331249 Ha ompezesieHre (DaKTOpOB, BIUSIONUX Ha
CKOpOCTI) XI/IMH‘ICCKOﬁ peaKHI/II/I U ITOJIOKCHHUEC XUMHUUYCCKOI'O paBHOBeCI/ISI
Honnoe mpousBenenue BoAbl. Bogopomusrii mokazatens (pH) pactBopa. Pacuer
PH pacTBOpPOB CHIIBLHBIX KHCIIOT U IEIOYCH

PaBHOBecue B pacTBopax. KoHCTaHTHI iHccONMAINU cabbIX JIEKTPOIUTOB.
CBs13b KOHCTAHTHI M CTETICHH JUCCONMANNH. 3aK0H pa3eacHust OCTBAIbIA.
PaBHOBecHe MeX Iy HACHIIIEHHBIM PACTBOPOM M ocaiakoM. [IponsBenenune
PacTBOPUMOCTH

OxHCANTETHHO-BOCCTAHOBUTENBHBIE peakiui. Koppo3us MeTamioB u ee
BHJIBI (XUMUYECKas U JIEKTpoXxuMmudeckas). CriocoOBI 3alUThI OT
KOPpO3UU. DIEKTPOIHN3 PACTBOPOB U paciuiaBoB. [IpakTuueckoe
MIPUMEHEHHUE JICKTPOJIH3A.

IIpaxtraeckast padota Ne2 — CKOPOCTh XUMHUICCKOHN pEaKITHH.
XUMHUYECKOE paBHOBECHE.

[IpakTudeckas padora Ne3 — PerieHne 3KCIEpUMEHTAITLHBIX 3a/1a4 110
teme «[ ' uaponus»




TanpBaHMYECKUi 25IeMeHT (Ha mpuMepe deMenTa J[anuast). X uMHIecKue
WCTOYHHKH TOKA: TaJbBAaHMUECKHE DJIEMEHTHI, aKKYMYJIATOPHI U TOIIMBHBIE
a1eMeHThl. DopMa 3anucu XUMUYECKOr0 UCTOYHUKA Toka. CTaHIapTHEIN
BOJOPOAHBIHN 3MeKTpoa. CTaHIapTHBINA AIEKTPOAHBIA TOTCHIIAI CUCTEMBI.
[TonsTHE 0 PIEKTPOABIKYIIEH CHJIe PEAKIUH. DIEKTPOXUMUIECKUI PsijT
HaNpsOKEHUH (aKTUBHOCTH) MeTaiuToB. HampaBieHe OKUCIUTEThHO-
BOCCTAHOBHUTEIIBHBIX PEAKIUNA. DIEKTPOJIU3 BOJHBIX PACTBOPOB DIEKTPOIUTOB.
3aKOHBI AICKTPOITN3a

Pemienvie 3a1a4 11 BHITTOTHEHUE YIPAKHEHUH, TIO3BOJISIOIIAX
CUCTEMAaTHU3UPOBATh U 000OIIUTE OJTYUYCHHBIC 3HaHUS 110 TeMe «TeopeTndeckue
OCHOBBI XUMHUI»

Xumnyeckas Texnosaorust (19 gac)

OCHOBHBIE IPUHIUIBI XUMAYECKO# TexHomoruu. O01Iue mpeacTaBiIeHus o
MPOMBIIUIEHHBIX CIOCO0axX MOyYeHNsI XUMHUUECKUX BEILLECTB

[Ipon3BOACTBO CEPHOM KHCIOTH KOHTAKTHBIM CIIOCOOOM. XMUMH3M TIpoIiecca.
CrIpbe U1 IPOU3BO/ICTBA CEPHOM KUCIOTHI. TexHomoruueckas cxema mporecca,
nporiecchl u anmnapatsl. Jlemonctparuu. Ceipbe A1 IPOU3BOJCTBA CEpHON
KHCJIOTBHI.

[TpousBoacTBO aMMuaka. XuMu3M mpoiecca. OnpeeneHne onTuMaIbHbIX
yCIIOBUI NpoBeaeHus peakiuu. [IpuHINT IUPKYIALNMN U €T0 peaau3alus B
TEXHOJIOTHYECKON cXxeme

Meramnyprus. YepHas metamnyprus. [IponsBoactso uyryHa. JloMeHHBbI
nporiecc (ChIpbe, YCTPOWCTBO TOMEHHOM MeYH, XMMH3M IIpOlLecca).
Hemonctpauuu. XKenesnas pyaa

[Ipon3BoaCTBO cTany B KUCIOPOAHOM KOHBEPTEPE U B AJIEKTPOIECYaXx.
IIpou3BoACTBO cTanu B MapTEHOBCKOM neuu. [IpsaMoii MeTo 1 osy4eHusl Kemnes3a
u3 pynsl. JlemorcTpamuu. O6pasIfs! CIIjIaBoB

IIpombinienHas: oprannyeckast XuMusa. OCHOBHOM M TOHKUN OpraHU4eCKui
cunTe3. Hanbosee kpynmHOTOHHAKHBIE TPOM3BOCTBA OPTraHUYECKUX
coenuHenuil. [IponsBoacTBo Meranouna. [loyueHne ykCyCHOM KUCIIOTHI U
¢dopmanbaernaa u3z meranoia. Ilomyuenue anerata nemnono3sl. Celpbe 1is
OpraHuYecKol NpoMbInUIeHHOCTH. [IpobiemMa 0TX010B 1 TOOOUHBIX MPOAYKTOB.
CuHTE3bI Ha OCHOBE CHHTE3-Ta3a

XHUMHYeCKOe 3arps3HeHNe OKPY KaIOIeH Cpelbl U €ro MOCIEACTBHSL. DKOIOTH
¥ po0JieMa 0XpaHbl OKPYKAIOLIEH Cpeabl.

Xumus Ha ciay:x0e o0uiecTBY (2 yaca)

Xumust uiny. JKupsel, O€nkH, yrieBoibl, BATAMHHBL, )epMEHTHI. PaninmoHanbHoe
nutanue. [lumesbie no6aBku. [lumeBsie q00aBKH, MX KiacCU(DUKALIUS.
3anpernieHHbIC U pa3pelieHHbIC TUIIEBEIe Jo0aBKkU. OCHOBBI MTUIIICBON XUMUHU.
Hemonctpanuu. [TunieBsie kpacutenu

Xumus B meaunuae. [TorsTue o hapMarieBTHIecKol XuMuH U (hapMaKOIOTHH.
Pazpabotka nekapcTB. JIekapcTBeHHBIE CPEICTBA, UX KIIACCU(DUKAIHUS.
IIpoTBOMHKPOOHBIE cpeAcTBa (CyIbhaHUIAMIIHBIE TIPETIapaThl U

Xumus 4 sku3Hb (2 yaca)

XHUMHYECKHE MTPOLIECCHI B )KUBBIX OpraHu3Max. BHoJIoruuecky akTHBHBIC
BelecTBa. XUMUS u 3110poBhe. [Ipo0iieMsbl, CBS3aHHBIE C TIPUMEHEHHUEM
JIEKaPCTBEHHBIX MPENapaToB. XUMUS B TIOBCEAHEBHOM JKU3HUA. MOIOIIHE
U yncTAIme cpeacTra. [Ipapuiia 0e30macHON pabOThI CO CPEeICTBAMHU
OBITOBOM XuMuH. OOIIHE TPUHITUIIBI XUMHUIECKOM TEXHOJIOTHH.
[IpuponHbie HCTOYHUKY XUMHUECKUX BemecTB. [lommmepsr. [TnacTtMaccsr,
BOJIOKHA, Kayuyku. HoBbIe BelllecTBa M MaTepuajbl B TEXHUKE.




aHTHOMOTHKY). AHAIIBT€TUKY (aCTIMPHH, aHAJBI'HH, TTapareTaMol, XHUMHYECKOe 3arps3HeHNE OKPYIKAIOIIEeH CPEJIbl U €r0 IMOCIIEICTBHSL.

HapKOTHYECKHE aHATBI'eTHKH). AHTUTHICTaAaMUHHBIE TIpenapatsl. Bsokymme [Ipo6ieMbI 6€30TTaCHOTO KCIIOIb30BAaHMS BEIMIECTB M XUMHUECKAX
cpenctia. [opMOHBI ¥ TOpMOHANTEHBIC TIpenapathl. [IpoOiieMsbl, CBSI3aHHBIE C peakiuii B COBpeMEHHO X13HU. TOKCUYHBIE, TOPIOYUE U
MIPUMEHEHUEM JICKAPCTBEHHBIX MpenapaToB. BpeaHble MPUBBIYKY U (PAKTOPEI, B3PBIBOONIACHBIC BEIIECTBA.

paspymrarmune 310poBbe (M30BITOYHOE TOTPEOICHNE JKUPHOH MHIIH, KypEeHNE,
YIOTpeOICHNE aJIKOTOJISI, HAPKOMAaHHS)

Kocmernueckue u napgromMepHbie cpesicTBa

BbeitoBas xumust. [IoHATHE O MOBEPXHOCTHO-aKTUBHBIX BellecTBax. Moromue u
gucTane cpenctea. OroenuBaromue cpenctsa. [Ipasuina 6e3omacHoi paboTHI C
€IKMMH, TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBON XUMHUH.
HemoHcTpanuu. OroenuBanue Tkane. JlabopaTopHsIii OMBIT . 3HAKOMCTBO C
MOTOIIIAMU CPEJCTBAMH

Xumust B ctpoutenserBe. [urnc. M3sects. Liement, 6eton. Kien. [Ton6op
OINITUMAJIBHBIX CTPOUTECIBHBIX MaTCPHUAJIOB B HpaKTH‘ICCKOﬁ ACATCIIbHOCTU
yenoBeka. JlJaboparopHsrit ombiT Kiten

MunepanbHbIe U opraHmdeckue yaoopenus. CpeacTsa 3amuThl PaCTEHUI.
IecTUIMIBI: MHCEKTUIMIBI, TEPOUIIUAB U (PYHTHIUIBI. PernesieHThI.
HemoncTpanuu. Konnekuus cpecTB 3alIUThl PACTCHUA.

Crekino, ero Buapl. CUIMKaTHAs MPOMBILUIEHHOCTh. Kepamuka. TpanuunoHHbie
U COBpEMEHHbIE KepaMuieckue MaTepuanbl. CBepXIpoBOsIIas KepaMHKa.
IlonsTre o kepMeTax U MaTepraiax ¢ BBICOKOH TBEPJOCThIO. JleMoHCTpanuu.
Kepamuueckne matepuansl. L{BeTHbIE cTEKTa

Xumus B cOBpeMeHHO# Hayke (2 yaca)

Ocobennoctu coBpeMeHHol HaykH. [Ipodeccus xumuxka.

Ucrounukn xumndeckoit napopmanmu. [lonck xumuaeckoir ”HPOPMAIIHH 1O
Ha3BaHHAM, HICHTU(DHUKATOPAM, CTPYKTYpHBIM popmynam. PaboTa ¢ 6azamu
naHHbIX. JlemoncTpanun. [IpuMeps! paboThl ¢ XUMHYECKUMU 0a3aMu JaHHBIX.

Cnoco0bl peanu3anuy BOCIUTATENbHOT0 MOTEHIIHAJIA YPOKA:

® HCIIOJIF30BaHIE BOCIIUTATEIIFHBIX BO3MOKHOCTEH COACPpIKaAaHUA yqe6H0ro npeaMeTa 4epe3 ACMOHCTpalrIO ACTAM IIPUMEPOB OTBETCTBEHHOTO,
Irpa’XaIaHCKOr'o MOBCACHUS, ITPOABICHUA YeJIOBEKOJIIOONS 1 2106p0C€p21€‘IHOCTI/I, qcpes 1'[02160p COOTBCTCTBYIOIINX TCKCTOB JJId YTCHUA, 3ada4 I
peuicHus, HpO6HCMHBIX CI/ITyaLII/Iﬁ JJIA 060y)K,Z[CHI/I}I B KJIaCCE;

° BKJIFOUCHUC B YPOK UT'POBLIX MPOLUEAYP, KOTOPBIC ITIOMOTaOT NOAACPKATH MOTHBALIUTO JeTeH K MOJIYYCHHIO 3HaHHfI, HaJIaXKUBaAaHHIO
MMO3UTHUBHBIX MEKINYHOCTHBIX OTHOIIIEHHI B KJIaCCC, IOMOTa0T YCTaHOBJICHHUIO ,HO6p0)I(eHaTeHBHOI>'I aTMOC(I)CpBI BO BpEMs YpOKa,

. IpoBe/IeHUE YUeOHBIX (OJIMMITNA/IbI, 3aHUMATEIbHBIE YPOKH M MATUMHHYTKH, YPOK - JEJIOBask UTPa, YPOK — IyTELIECTBHE, YPOK MacTep-KJiacc,
YPOK-HCCIIEJOBAHUE U JIp.) U y4eOHO-pa3BIEKATEIbHBIX MEPONIPUATUI (KOHKYpc-Urpa «[IpenMeTHbIi KpoCCBOP1», BUKTOPHHBI, TUTEpATypHas
KOMIIO3ULUS, KOHKYPC ra3eT U PUCYHKOB, SKCKYPCHS U Ap.);



. OpraHu3aIys IpPeIMETHBIX 00pa30BaTeIbHbBIX COOBITHH (ITPOBEICHNUE MPEAMETHBIX AEKa) I 00YUJaIOMUXCS C IEIbI0 PA3BUTHS

MO3HABATEIBHOM U TBOPUECKOW aKTUBHOCTH, MHUIIMATUBHOCTH B Pa3IMYHBIX cepax MPeIMETHOHN AesITeIbHOCTH, PACKPBITUS TBOPUYECKHIX

CIIOCOOHOCTEH o6yqafoumxc;1 C pa3HbIMHU O6paBOBaTeJ'IBHBIMI/I HOTpe6HOCT5[MI/I U UHAUBUAYAJIbHBIMHA BO3MOKHOCTSMU,

. ucnonb3oBanue MKT u nucTaHmoHHBIX 00pa30BaTelbHbIX TEXHOJIOIUH 00yueHHsl, 00eCIIeUBaIOINX COBPEMEHHbIE aKTUBHOCTH
oOyyaromuxcs (IporpaMMBbl-TPEHaXKEPbI, TECTbI, 3aUEThI B 3JIEKTPOHHBIX MPUIOKEHUIX, MYJIbTUMEIUIHHBIE IPE3EHTALNHU, HAYYHO-IONYJIIPHbIE
nepeaayu, GuiIbMbl, 00ydaroIMe CAliThl, ypOKH OHJIAH, BUACOIEKIINH, OHIAH-KOH(EPEHIIUH U Ap.).

TemaTnyeckoe IUIAaHUPOBaHUE Kypca

«Xumus. YrayOneHHbii ypoBeHb u 6a3a 10 kimace»

Ne | Tema KomnuectBo | Kontponbenble | [Ipaktnueckue | KommyecTBo Kontposnbnsie Mopyns
4acoB paboThI paboThI 4acoB paboThI HIKOJIbHBIN
(yryonénno) | (yrmyonénno) | (yrimyOn€HHO) (6a3a) (6a3a) YPOK
1 OCHOBHBIE TTOHATHS 19 1 3 1
OpraHUYeCKON XUMUU 1 1 Ypox -
KOH(epeHIIHs
2 YrI1eBo10po b 35 1 2 7 1
1 1 Ypox -
KOH(pEPEeHITHUS
3 Kucnopoacoaepxaniue 21 1 4 6 1
OpraHUYECKUE COCAVHEHUS 1 1 Ypox -
KOH(EepeHIIUs
4 A3OT U cepocojiepxKalne 9 3
OpraHUYECKHUEe COCTUHEHUS.
5 buonornyecku akTUBHbBIE 17 1 2 4 1
BEIIIECTBA
6 BricokomonekynsipHbie 7 1 2 1
COCIMHECHUS 1 1 Ypox -

KoH(pepeHmst




7 [ToBTOpEeHME 1 yriydieHne 24 1 6
3HAHUM
Bcero 136 6 10 34
TemaTu4yeckoe MJIaHNPOBaHUeE Kypca
«Xumus. YriayOneHHbIN ypoBeHb U 0a3a 11 kinace»
Ne Tema KomnuectBo | KonTponsHsbie | [Ipaktnueckue | KomuuectBo | KoHTposibHBIE Mopyns
4acoB paboThl paboThI 4acoB paboTsl IIKOJIbHBINA
(yrnyonénno) | (yrmyonénno) | (yriayOn€HHO) (6a3a) (6a3a) YpOK
1 CrpoeHnue aToma ¥ NepUOANYECKUI 6 1
3akoH /I. 1. MeHaeneeBa
2 Hewmerans 41 1 4 17 1
3 OO0mrme cBoOWCTBa METAIIOB 3
4 Mertasisl INIaBHBIX TOATPYIIII 12
5 Mertaniel TOOOYHBIX MOATPYII 21 1 4
6 Crpoenue BelecTsa 14 1 20 1
7 Teopernueckoe onmucaHue XUMUIECKUX 20 1 1 19 1
peaKkuuit
1 1 VYpox -
KOH(EepeHIIUs
8 XuMuueckasi TEXHOJIOTUs 7 1 4+1 1
1 Ypok -
KOH(pEPEeHITHUS
9 XuMUs B TOBCETHEBHOM KU3HU 6
10 | Xumus Ha coyx0e 00IecTBy 4
11 | Xumus B COBpEMEHHO HayKe 3) 1
1 Ypox -

KOH(epeHIIUS




‘ Bcero

136

10

68
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