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Paboyas mporpamMma 1o yriryOGJeHHOMY M3Y4YEHHIO XMMHUH OPHEHTUPOBaHA Ha OOyJaromuxcs
10-11 xmaccoB u pazpaboTaHa Ha OCHOBE:

- PaGouas nmporpamma paspaboTtana B cOOTBETCTBUH ¢ DeepalbHbIM roCy1apCTBEHHBIM
o0Opa3oBaTesbHBIM CTaHAapTOM U [IpuMepHOi 0CHOBHOM 00pa30BaTeIbHOM MPOTPaMMOIA.
Y4eOHUKH JaHHOH JIMHUM TPOIIUTH KCIIEPTHU3Y, BKIIIOUYEHBI B DeiepaabHbIi IepeueHb U
o0ecreunBarOT 0CBOEHUE 00pa30BaTEIHbHON IPOTPAMMBI CPEIHEr0 00IIero 00pa3oBaHus Ha
YIIIyOJICHHOM yPOBHE.

- TpeOOBaHUIl K pe3yibTaraM OCBOEHHS OCHOBHOM 00Opa30BaTelbHOW MpPOTpamMMbl CPEIHETro
obmiero oopazoBanust [ BOY COL Ne22 r.o.Yamaesck;

Pabouas mporpamma obecrniedyeHa yaeOHUKaMH, Y4eOHBIMHU TTOCOOMSIMHE, BKIIFOUCHHBIMH B
(benepanbHBII IepeueHb YUeOHUKOB, peKOMeHIyeMbIX MuHoOpHayku P® k MCOnbp30BaHUIO:
1. YMK B. B. Epemuna, H. E. Ky3pmenko, A. A [Ipo3noBa, B. . Tepenuna, B. B. Jlynuna,
peannzoBath TpeboBaHus, npeabsapisieMmbie @I'OC k pe3ynbTaTaMu yCIOBHUSIM OCBOCHUS
IpenMeTa, a aIMUHUCTPAllMU 00pa30BaTeIbHON OpraHu3alul — TpeOOBaHNs K OCHOBHOMN
00pa30BaTeNIbHON MpOrpaMMe B €€ COJEPKaTEIIbHOM pa3jiene

2. YuyeOnuk Xumus. YriiyOneHHbsiit ypoenb. 10—11 kimaccsl : paboyast mporpamMma K JIUHUU
YMK B. B. Jlynuna : yue6HO-MeToauueckoe nocodue / B. B. Epemun, A. A. JIpo3nos, U. B.
Epemuna, O. 0. Kepumos. — M. : [Ipoda, 2019. — 324, [1] c.

ISBN 978-5-358-17600-3

Paboyas nmporpamma pazpaboTana B COOTBeTCTBUU ¢ DeepanbHbIM roCy/1apCTBEHHBIM
00pazoBaTesbHBIM cTaHaapTOM U [IprMepHOIt 0CHOBHOM 00pa30BaTEILHON TPOTPAMMOIA.
Y4eOHUKN JaHHOW JTMHUU MPOILIN IKCIIEPTU3Y, BKIItOUeHBI B DeiepanbHbli epedeHb U
00ecreunBaroT OCBOCHHE 00pa30BaTEILHON POrPaMMBbl CPEAHETO O0ITero 0Opa3oBaHus Ha
yriyOJI€HHOM YpOBHE

[IporpaMMoli OTBOIWTCS Ha H3Y4YEHHWE XHMMHHM Ha YriIyOJieHHOM ypoBHe 210 dacos,
KOTOpbIE pacrpeiesieHbl 10 KjaccaM CeIyroluM 00pazoM:

10 xmacc-1054acoB (3 gaca B HeZemI0)

11 xmacc-1054acoB (3 yaca B HEJEIIO)

Kiacc KosnmuecTBo npaktuyeckux | KoanuectBo KOHTPOJBHBIX
pabot pabor

10 ximace 10 5

11 ximacc 10 5

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA

K JIMYHOCTHBIM Pe3yJIbTAaTaM O0CBOEHHSI 0CHOBHOI 00pa30oBaTe/IbHOI MPOrpaMMBbl:
JIM4HOCTHBIE PE3YyNbTAaThl HIMEIOT HAIIPaBICHHOCTh Ha PEIlIeHUE 3a7a4 BOCIIUTAHUS,
Pa3BUTHUS U COLMATN3ANUN 00YJAIOIIMUXCS CPEICTBAMH MPEIMETA.

1. TIpasxcoanckoe socnumanue:

® TpEJCTaBIIEHHE O COLMATBHBIX HOpMaxX M TMPaBUIAX MEXKINYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE, B TOM YHMCJI€ B COLIMATBHBIX COOOIIECTBAX; TOTOBHOCTh K Pa3HOOOpa3HOM
COBMECTHOM JIeATENHHOCTH TPU BBIIIOJHEHUU YUeOHBIX, IMO3HABATEIbHBIX 3ajad,
CO3JaHUM y4YEOHBIX MPOEKTOB; CTPEMJICHHE K B3aWMOIOHHMAHHUIO U B3aWMOTIOMOINH B
mpolecce 3TON y4eOHOU NesATeNbHOCTH; TOTOBHOCTh OIIEHMBATh CBOE MOBEACHUE U
MOCTYNKM CBOMX TOBAPUUIEH C MO3UIIMU HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM
OCO3HAHUS MMOCJIEICTBUI MOCTYIKOB.

2. Hampuomuttec:coe socnumanue.
¢ [ICHHOCTHOC OTHOIICHHUEC K OTCUCCTBCHHOMY KYJIbTYPHOMY, HCTOPUICCKOMY U HAYYHOMY
HaCJICIWIO, IMOHMMAaHHUE 3HAYCHHA I/IH(I)OpMaTI/IKI/I KaK HAayKu B JKU3HH COBPEMCHHOI'O




oOmiecTBa; BJIaJCHHE JIOCTOBEpHOW HHpOpMamueld O TepeloBBIX MHPOBBIX U
OTCUYCCTBCHHBIX JOCTHKCHUAX B 00J1acTH XUMUH.

3. /yxoeno—npascmeennoe 60CnumaHue:
® OpHEHTalMs Ha MOPAJbHBIC LIEHHOCTH M HOPMBI B CHTYallUSX HPABCTBEHHOTO BBHIOODA;
TFOTOBHOCTH OLICHUBATh CBOE IIOBEJICHUE U IOCTYIKH, a TAKXKE IOBEJIECHUE U IOCTYIKU
JAPYIMX JIOAEH € INO3WLHHA HPABCTBEHHBIX U IIPAaBOBBIX HOPM C Y4ETOM OCO3HAHUS
IIOCJIEACTBUM IIOCTYIIKOB; aKTUBHOE HEIIPUATUE aCOLUAIBHBIX IIOCTYIIKOB.

4. 3cmemuueckoe eocnumanue).
e DCTETHYECKOE OTHONIEHHE K MHpPY, TOTOBHOCTh K 3CTETHYECKOMY OOYCTPOHCTBY
CcOOCTBEHHOIO ObITA.

5. Illennocmu nayunozo noznanus:

e c(hHOpMUPOBAaHHOCTh  MHPOBO33PEHUECKHX  TpeAcTaBieHud o0  uHbOpmaIuwy,
MH()OPMAMOHHBIX MPOTECCax M HHPOPMAITMOHHBIX TEXHOJIOTHSX, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH W OOMIECTBEHHOW MPAKTHUKUA W COCTABIISIONINX
0a30Byl0 OCHOBY JUI TOHHWMAaHHWsS CYINIHOCTH HAaydHOW KapTHHBI MHUpPA; HHTEPEC K
oOy4eHHI0O W TIO3HAHWIO; JIFOOO3HATENBHOCTh; TOTOBHOCTH M CIHOCOOHOCTH K
caMo00pa30BaHUIO,  HCCIEIOBATEIILCKON  NIEATENPHOCTH, OCO3HAHHOMY  BBIOOpY
HAIllpaBJICHHOCTH W  YpPOBHA OOydYeHWs B JaibHeWmeM; CcHOPMHPOBAHHOCTh
MH)OPMAIIMOHHONW KYJIBTYpPHl, B TOM UYHCJIC€ HABBIKOB CaMOCTOSTEIBHOH pabOThI C
Y9eOHBIMH TEKCTaMH, CIPABOYHON JIHTEpaTypod, pasHOOOpPA3HBIMH CpPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHUH, a TaKKe YMEHHUS CaMOCTOSITSIIBHO OIPEISIsTh IIEITH
cBOEro oOydeHHs, CTaBUTh W (opMyaupoBaTh Ijisi ceOs HOBBIE 3aaud B yuébe u
M03HABATEIbHON JIEATEIBHOCTH, Pa3BUBATh MOTUBBI U MHTEPECH CBOEH MO3HABATEIbHON
NeSITeIbHOCTH.

6. dopmuposanue Kyaomypul 300p06ba:
® OCO3HAHME IIEHHOCTH J>KHW3HHU; OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0POBbIO;
yCTaHOBKA Ha 3JI0pOBBIN 00pa3 )KU3HHU.

7. Tpyooeoe socnumanue:
® HHTEpeC K MPaKTUYECKOMY M3Yy4YeHUIO Ipodeccuii u Tpyaa B chepax nmpodeccruoHanbHON
NeSITENIbHOCTH, CBS3aHHBIX C XMUMHEH, OCHOBAaHHBIMH Ha JOCTHKEHHSX HAYKU B 3TOH
obmacTh M HAYYHO—TEXHHUYECKOTO IPOTpecca; OCO3HAHHBIM BBIOOP U IMOCTPOCHHE
WHIUBUAYAIbHON TPAaeKTOPUHU 00pa30BaHUs U KMU3HEHHBIX IUIAHOB C YUETOM JIMYHBIX U
0OIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH.

8. Okonozuueckoe éocnumanue:
e 0OCO3HaHHE TNI00AIBHOTO XapaKkTepa 3KOJIOTHICCKUX HpO6JICM u HYTeﬁ HUX PCHICHUA.

1) BocniuTaHue POCCUHUCKOM IpakJaHCKONW MJIEHTUYHOCTH, MATPHOTH3Ma, YBAXXKEHUS K CBOEMY
Hapojay, 4yBCTBO OTBETCTBEHHOCTH nepea PoauHOM, ropaoctu 3a cBoi Kpail, cBoro Ponuny,
IPOIIJIOE U HACTOsIee MHOTOHAIIMOHAIBHOTO Hapoja Poccuu, yBaxkeHHMe K rocylapCTBEHHBIM
cuMBoJjaM (rep0, (iar TuMH);

2) hopMupoBaHHE TPAKIAHCKOMN MO3UIIMH KaK aKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCHICKOTO
o0111ecTBa, OCO3HAIONIETO CBOU KOHCTUTYLIMOHHBIE TpaBa U 0053aHHOCTH, YBa)KaIOIIETO 3aKOH U
NPaBONOPSIOK,  OONAjalolero  YyBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAaHHO
INPUHUMAIOIIETO TPaJUIMOHHbIE HAIlMOHAJIBHBIE U OOIIEYeIOBEUYECKUE T'yMAaHUCTHUECKUE
JeMOKpaTU4YeCKUe [IEHHOCTH;



3) FTOTOBHOCTb K CiIy’kKeHHIO OTEUECTBY, €0 3alIUTE;

4) chopMHUPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA IMAJIOTE KYJIBTYP, a TAKXKE Pa3IHUHBIX
(opM 0OIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B OJHUKYJIBTYPHOM MHUPE;

5) copMHPOBAaHHOCTH OCHOB CAMOpPA3BUTHUSI M CAaMOBOCIUTAaHHS B COOTBETCTBHH C
0O0IIeYeIOBEUECKUMH IICHHOCTSIMU W HWJeajaMd T'PaXXJAaHCKOro OOIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAaMOCTOSITEIILHOM, TBOPYECKOUN M OTBETCTBEHHOU JIEATEIIBHOCTH;

6) ToJepaHTHOE CO3HAHHE W TOBEJCHHE B MOJHUKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTh
BCCTHU AUAJIOT C APYTUMHU JTIOAbMHA, JOCTUT'aTh B HEM B3aMMOIIOHUMAHUA, HAXOAUTb O6HII/IG neian
" COTpYAHHUYATh MJIA UX JOCTUKCHUA,

7) HaBbIKM COTPYAHHUYCCTBA CO CBCPCTHUKAMH, ACTbMU MJIAJIICTO BO3pacTa, B3POCIBIMH B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, YIeOHO-HCCIIET0BATENBCKOM, IPOSKTHOM U IPYTHUX
BHUOaX ACATCIIBHOCTHU,

8) HpaBCTBEHHOE CO3HAHUE U TTOBEJCHUE HA OCHOBE YCBOEHUS 00IIIEUEIIOBEUECKIX 1IEHHOCTEH;
9) roTOBHOCTB U CIOCOOHOCTH K 00pa30BaHMIO, B TOM UHCIIE caMOOOpa30BaHUIO, Ha IPOTSKEHUU
BCEH JKM3HU; CO3HATEIIFHOE OTHOIICHNE K HETPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO
yCHENHOHN NpoQecCuOHaIbHON U 00IIECTBEHHOM NeSTENbHOCTH;

10) screTnyeckoe OTHOIICHHE K MUPY, BKJIIOYAs ACTETUKY ObITa, HAYyYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA,

11) npunsTHE U peanu3anus IEHHOCTEH 3J0pOBOro U 0e30macHoro oopasa *Ku3HH, MOTPEOHOCTH

B (u3mMUeckoM  CaMOCOBEpPIIEHCTBOBAaHHWM,  3aHATUAX  CIIOPTUBHO-03J0POBUTEIHHON
NEeSITeIbHOCThIO, HENPHUSTHE BPEIHBIX TMPUBBIUEK: KYpEHHUs, YHNOTpeOJIEHUs alIKoroJs,
HapKOTHUKOB;

12) OepexHOe, OTBETCTBEHHOE M  KOMIIETEHTHOE OTHOIIEHHEK  (QHU3UYECKOMY H
MICUXOJOTMYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY, TaK W APYTUX JIOACH, yMEHHE OKa3bIBaTh
MEPBYIO MOMOIIIb;

13) ocosHaHHBI BBIOOp Oymaymieid MpodecCHu U BO3MOXKHOCTEH peanu3alud COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOILIEHHE K MPO(EeCCHOHATBHON AEATEIbHOCTH KaK BO3MOXKHOCTH yda-
CTHS B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOLIEHAIIMOHAIBHBIX TPOOIIEeM;
14) chopmMHpPOBAHHOCTH HSKOJOTHYECKOTO MBIIUICHUS, T[OHUMAHUS BIUSHUS COLMAIBHO-
HSKOHOMMUYECKUX MPOLECCOB Ha COCTOSHUE MPUPOJAHON U COLMAIBHON cpenbl; MpHoOpeTeHue
OTIbITa SKOJIOTOHANIPABICHHOM IEATEIbHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHWE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO TPHHSATHS
IICHHOCTEN CEeMEHHOM KH3HU,

* K MeTamnpeAMeTHbIM pPe3yJibTaTaM 0CBOEHHsI OCHOBHOM 00-

pa3oBaTeIbHON MPOrpaMMbl:

1) ymeHHMe CaMOCTOSITENIbHO OMNpEAENsATh LEeNU JEATEIbHOCTH U COCTaBIISITh  IJIAHbI
NESITeNbHOCTH; CaMOCTOSITENbHO  OCYLIECTBISATh, KOHTPOJHUPOBATbh U  KOPPEKTHUPOBATh
JeSITeNIbHOCTD; UCIIOJIb30BATh BCE BO3MOKHBIE PECYPCHI JUISl IOCTHKEHUS MOCTABICHHBIX LIeNei
U peaau3alliy TUIaHOB JIeATeIbHOCTH; BEIOMPATh YCIICIIHBIE CTPATETUH B PA3IUYHBIX CUTYAIUSX;
2) yMeHHE NPOAYKTUBHO OOIIaTbcs U B3aUMOJICHCTBOBaTH B IPOIECCE COBMECTHOM
NESITeNbHOCTH, YYUTHIBATh IMO3ULUU JPYTUX YYACTHUKOB JIEATEIBHOCTH, A(PPEKTUBHO
paspemiats KOHQIUKTHL;

3) BiageHWe HaBbIKAMH TO3HABATENBHOHM, Y4eOHO-HCCIENOBATENCKOM W MPOEKTHON
NeSITeNbHOCTH, HAaBBIKAMU  pa3pelieHdss MpoOyiieM; CcrmocoOHOCTh U TOTOBHOCTh K
CaMOCTOSITEILBHOMY TIOMCKY METOJIOB PEIICHHS MPAKTUIECKUX 3a]1a4, TPUMEHEHUIO

Pa3IMYHBIX METOJIOB TIO3HAHMUS,

4) TOTOBHOCT M CHOCOOHOCTP K CaMOCTOSITENbHOW HMH(DOPMAIMOHHO-TIO3HABATEIHLHON
NEeSITEeNFHOCTH, BIIAJICHHE HaBBIKAMH TMOJNy4eHUS HE0OXonuMoil uHopManuu u3 cloBapein
Pa3HBIX TUIIOB, YMEHHUE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMAIIH, KPUTHUECKU
OIICHUBATh U MHTEPIIPETUPOBATH NH(DOPMALIHIO, TIOTYYAEMYIO U3 PA3INYHBIX HCTOYHUKOB;

5) yMeHHuE HCIOJb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHUMN
(manee — UKT) B pemieHnu KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 3a71a4



c cobOmogeHreM  TpeOOBaHMU  JPrOHOMHKH, TEXHUKM  O€30MaCHOCTH,  THTHCHBI,
pecypcocOepexeHus, IPaBOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMALIMOHHON O€3011aCHOCTH;

6) yMeHHE OTpeeysATh Ha3HAUYeHUE U (YHKLIUHU Pa3IMYHBIX COLUAIBHBIX HHCTUTYTOB;

7) yMeHue CcaMOCTOSITEJIbHO OLIEHUBAaTh M INMPUHUMATh PELIEHUS, ONPENCISIONINE CTPATETUIO
MIOBE/ICHHUS, C YIETOM I'PaXk/IaHCKUX U HPAaBCTBEHHBIX [IECHHOCTEH;

8) BiIaZicHHE S3BIKOBBIMU CPEJICTBAMU — YMEHUE SICHO, JIOTUYHO M TOYHO U3JIaraTh CBOIO TOUKY
3peHus, UCNO0JIb30BaTh a/IcKBaTHbIE SI3bIKOBBIE CPE/ICTBA;

9) BnajieHue HaBBIKAMH TTO3HABATEIHLHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICJIUTENIbHBIX [TPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM, I'PaHUL] CBOETO 3HAHUS U He-

3HAHMUS, HOBBIX II03HABATEIbHBIX 337a4 U CPEACTB UX JIOCTHIKEHUS,

* K NpeJIMeTHBIM pe3yJibTaTaM OCBOEHHUsI OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMbl

— Ha yriay0JileHHOM ypOBHe:

1) chopMHpPOBAaHHOCTh CHCTEMBI 3HAHUI 00 OOLIMX XMMHMUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX;

2) chopMHUpPOBAaHHOCTP YMEHHMM HCCIEOBAaTh CBOMCTBA HEOPTAHWYECKUX M OPTaHHUYECKUX
BEIIECTB, OOBSACHATh 3aKOHOMEPHOCTH MPOTEKAaHUS XWMHYECKUX pPEakluil, MpPOTrHO3UPOBATH
BO3MOYHOCTb X OCYILIECTBIICHUS;

3) BlajieHHe YMEHMSIMH BbLABUIaTh TMIIOTE3bl HA OCHOBE 3HAHUM O COCTaBe, CTPOCHHUHU BEIECTBA
U OCHOBHBIX XMMHYECKHX 3aKOHaxX, TMpOBEPATh HUX DSKCIEPUMEHTAIBbHO, (QOpMYIUpys
LeTbHCCIeI0BAHNUS;

4) BnazeHue METOJaMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U TPOBEJEHUS XUMHUYECKHX
AKCIIEPUMEHTOB C COOJIIOJICHUEM MPaBHJI 0€30MaCHON pabOThI C BEIIECTBAMH M JIAOOPATOPHBIM
o0opynoBaHueM; COPMUPOBAHHOCTh YMEHHUU ONMCAaHHUSA, aHAIW3a U OLEHKU JOCTOBEPHOCTHU
MOJIyY€HHOTO pe3yJbTaTa;

5) chopmMupOBaHHOCTh YMEHWUW MPOTHO3MPOBATH, AHAIM3WPOBATH W OICHUBATH C TO3UIUN
9KOJIOTMYECKON Oe30MacHOCTH TMOCIEACTBUS OBITOBOM W IMPOU3BOJCTBEHHOM AEATEIHLHOCTU
YeJIOBEKa, CBA3aHHOM C rmepepaboTKON BEIIeCTB.

BBINIYCKHHUK HA YIJIy0JIeHHOM YPOBHE HAYYHTCH:

— pacKpbIBaTh Ha MpUMeEpax pojib XUMHUU B (GOPMUPOBAHMU COBPEMEHHOW HAy4yHOU KapTUHBI
MHpa U B IPAKTHYECKON JAEATEIbHOCTH YeJIOBEKa, B3AUMOCBSI3b MEXKAY XUMUEH U IPYTUMHU
€CTECTBEHHBIMU HayKaMH;

— COIIOCTABJISITh UICTOPUUECKHE BEXU PA3BUTUS XUMUU C UCTOPUUYECKUMU MEPUOIAMU Pa3BUTHUS
MIPOMBIIIJICHHOCTH M HAYKH JJIs1 IPOBEJCHUSI aHATIM3a COCTOSIHUS, ITyTel pa3BUTHUS

HayKH U TEXHOJIOTHUH;

— aHaJNU3UpOBaTh COCTaB, CTPOCHUE M CBOMCTBA BEIIECTB, MPUMEHSS MOJIOKEHUS OCHOBHBIX
XUMHUUYECKUX TEOPHUM: XMMHUUYECKOTO CTPOCHUS OpraHuueckux coenmHeHuid A. M. Byrtieposa,
CTPOEHUS aTOMa, XUMUYECKOU CBSI3U, IJICKTPOIUTUUECKON AUCCOMAIMYA KUCIOT, OCHOBAaHUN U
COJIeH, a TaK)Ke YCTaHABIUBAThH IPUUMHHO-CIICICTBEHHBIE CBSI3U MEXK/1Y CBOMCTBAMH BEIIECTBA U
€ro COCTaBOM U CTPOCHUEM;

— TPUMEHATH MpaBUja CUCTEMATHYECKOW MEXKIyHapOJIHON HOMEHKIIATyphl KakK CpeIcTBa
pasnuyueHus U UACHTU(UKALIMY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

— COCTaBIIATh MOJICKYJISIPHBIE U CTPYKTYpHbIE (OPMYJbl HEOPTraHMYECKUX U OPraHUYeCKHX
BEIIECTB Kak HOCHUTeled MHPOpMallMM O CTPOCHHHM BELIECTBA, €ro CBOMCTBaX U
MIPUHAUIEKHOCTH K OIIPEJIETIEHHOMY KJIaCCy COEIMHEHUN;

— OOBSICHATH MPHUPOJTY U CIIOCOObI 00pa30BaHUS XUMUYECKON CBSI3U: KOBAJIEHTHON (IOJISIPHOIA,
HEMOJIAPHOW), MOHHOM, METATIM4eCKOW, BOJOPOJHOW C IIENbI0 OIpeNeleHHUs] XUMHYEeCKOU
AKTUBHOCTH BEII[ECTB;

— XapakTepu3oBaTh (PU3MUECKUE CBOICTBA HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB H
yCTaHABIMBATh 3aBHCHUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAIMYECKOMN
pELIETKY;

— XapaKTepHU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUH XMMHYECKHX CBOMCTB NPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEMHEHUM, BBICILINX OKCUJIOB U THIPOKCH]IOB;



— IPUBOJUTH IIPUMEPBI XUMUYECKHUX PEAKLMM, PACKPBIBAIOLIUX XapaKTEPHbIE XUMHUYECKHUE
CBOMCTBA HCOPTaHNMYCCKUX U OPraHUYCCKHUX BCHICCTB M3YYCHHBLIX KJIIACCOB C IMECJIbIO HUX
I/I[[GHTI/I(bI/IKaI_[I/II/I A OOBICHEHUS O6HaCTI/I IMPUMCHCHUA,

— OHNpCACIIITb MCEXaHU3M pPCaKUUU B 3aBUCUMOCTHU OT YCJIOBI/Iﬁ MMpOBCACHUA PpPCAKIIUN H
IMPOTHO3UPOBATH BO3BMOKHOCTDL ITPOTCKAHUA XUMUYCCKUX peaKuHﬁ Ha OCHOBE THUIIa XUMHYECKOU
CBs3U U aKTUBHOCTHU PCAarcHTOB;

— YCTaHaBJIMBAaTb 3aBUCUMOCTb peaKHHOHHOfI CHOCO6HOCTI/I OpraHn4eCKux COGI[I/IHCHI/Iﬁ oT
XapaKkTepa B3aMMHOI'0 BJIMAHWA aTOMOB B MOJICKYJIaxX C LCJIbIO IIPOrHO3UPOBAHUSA IPOAYKTOB PEC-
aKI1H;

— YCTaHaBJIMBaTb 3aBUCUMOCTb CKOPOCTHU XUMHAYECKOU p€akiun M CMCUICHHUA XHUMHYECKOIO
paBHOBECHS OT pAa3IUYHBIX (PAKTOPOB C LEIBI0 OMPEACNEeHUsS ONTUMAIBHBIX YCIOBHI
MPOTCKAHUA XUMHUYCCKUX MPOLCCCOB,

— YCTaHaBJIMBAaTb I'CHCTUYCCKYIO CBA3b MCKAY KIIaCCaMHW HCOPTaHUYCCKHUX U OPraHUYCCKUX
BCIIIECCTB I 000CHOBaHUA HpHHHHHHaHBHOﬁ BO3MOXHOCTH IMOJYUCHUA HCOPTaHMYCCKUX U
OpPraHWYECKUX COSAMHCHHI 33JTAHHOTO COCTaBa M CTPOCHHSI,

— HOI[6I/IpaTI) pe€arcHTbl, YCIOBHUA U ONPCACTATH MPOAYKTHI peaKuHﬁ, TIO3BOJIAOHINX
peanu3oBaTh JIA0OpPATOpPHBIE ¥ TMPOMBIIUICHHBIE  CIIOCOOBI  MOJMYYCHHS  BaKHEHIIHMX
HCOPraHNM4YCCKUX U OPTraHUYCCKUX BCIICCTB;

— OMpeAeNATh XapaKTep Cpelbl B pe3yibTaTe THUAPOJIM3a HEOPTaHWUECKUX W OPraHHYECKUX
BCIICCTB W IMPUBOJAUTH IMPUMEPBI THUAPOJIM3a BCIICCTB B HOBCC}IHCBHOfI JKHN3HH YCJIOBCKaA,
OMOJIOTMYECKHUX OOMEHHBIX mnmponeccax v MpOMBIIIINIICHHOCTH

— IIPHUBOJUTDH IMIPUMCEPEBI OKHCJIIUTCIIBHO-BOCCTAHOBUTECIIBHBIX peaKI_[I/Iﬁ B mnpupoae,
IMPOU3BOJACTBCHHBIX ITPOLCCCax U KUZHECACATCIbHOCTU OPTaHN3MOB,

— 000CHOBBIBATH MPAKTUYCCKOC HMCIIOJB30BAHUEC HCOPraHNMYCCKUX W OPraHu4YCCKHUX BEIICCTB U
UX PEaKIUi B IPOMBIIIJICHHOCTH U OBITY;

— BBITIOJHATh XUMHUYECKHI SKCIIEPHUMEHT TI0 PACIIO3HABAHHIO M TOJYYECHUIO HEOPTaHUUECKUX U
OpPraHUYeCKUX BEIIECTB, OTHOCSIIUXCSA K Pa3IMYHBIM KJIaccaM COEJIWHEHHH, B COOTBETCTBHHU C
MpaBHJIaAMH M TIpHeMaMH 0e301acHOW pabOThl ¢ XUMHUYECKUMH BEUIECTBAMHU U JTA0OPaTOPHBIM
000pyI0BaHUEM;

— TIPOBOJMTH PAcyeThl HA OCHOBE XUMHUYECKUX (POPMYN M YypaBHEHUH pEaKIWii: HAXOXKICHHE
MOJICKYJISIpHOUM (DOPMYJIBI OPTaHMYECKOTO BEIIECTBA IO €ro IUIOTHOCTH M MAacCCOBBIM JOJISIM
AJIEMEHTOB, BXOJAIIMX B €0 COCTaB HIIM IO TPOJYKTaM CrOpaHUs; pacueThl MacCOBOW JOJIU
(Macchl) XHMHUYECKOTO COCAMHEHUS B CMECH; pacdeThl Macchl (00beMa, KOJMYECTBA BEIIECTBA)
MPOYKTOB PEAKIIMHU, €CIIH OJIHO U3 BEIIECTB JIaHO B U30BITKE

(MMeeT MpUMECH); pacueThl MAacCOBOW WJIM OOBEMHOW JOJHM BBIXOJA MPOIYKTA PEAKIUH OT
TEOPETHYECKH BO3MOXKHOTO;, pacueThl TEIIOBOro 3(dekra peakuuu; pacdeTsl O0O0BEMHBIX
OTHOIIICHHH T'a30B MPU XUMUYECKUX PEAKIIHIX; PacyeThl Macchl (00beMa, KOJIMYEeCTBA BEIIECTBA)
MPOJYKTa PEAKIMH, €CJIA OJTHO U3 BEIIECTB

JIAHO B BHJIE PACTBOPA C ONPEICICHHONW MacCOBOM JI0JICH paCTBOPEHHOTO BEIIICCTRA;

— KCIIOJIb30BaTh METOJbl HAYYHOTO MO3HAHUS: aHAIIU3, CUHTE3, MOJCIUPOBAHHE XUMHUYCCKHX
MIPOIIECCOB U SIBJICHHUI TPU PELICHUN YYECOHO-UCCIEIOBATEIBCKUX 3a/1a4 10 M3YUYCHUIO CBOMCTB,
CocO0OB MOJIYYCHHS U PACTIO3HABAHUSI OPTaHUYECKHUX BEILIECTB;

— BJAJCTh NpaBWIAMU O€30MaCHOTO OOpalIeHUs C CIKAMH, TOPIOYMMH M TOKCHYHBIMU
BEII[ECTBAMHU, CPEICTBAMU OBITOBOW XHMHH;

— OCYIIECTBIISATh TOWCK XUMUYECKOW WHGOpMAIMU 10 Ha3BaHUSAM, HJIECHTHDUKATOPAM,
CTPYKTYpPHBIM (pOpMYJIaM BEIIECTB;

— KPUTHUYECKU OIEHUBATh U UHTEPIPETUPOBATH XUMHUECKYIO HH(OPMAIIHIO, COJIEPKAIIYIOCS B
COOOIIIEHUSAX CpEeACTB MaccoBOoM uHopMaiuu, pecypcax HHTepHeTa, Hay4yHO-TIOMYISPHBIX
CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISX BBISBICHHS OMIMOOYHBIX
CyXaeHul u (HopMUPOBaHUS COOCTBEHHOU MO3UIINN;

— HAXOJUTh B3aUMOCBSI3U MEXIY CTPYKTYPOU U PyHKIIHEH, MPUIMHON U CIEJACTBUEM, TeOpUei
1 QakTamMu MpH aHAJIM3e MPOOIEMHBIX CUTyalluii 1 0OOOCHOBAHWUU MPUHUMAEMbBIX PEUICHU Ha
OCHOBE XUMHUYECKUX 3HAHMIA,



— MPEACTaBIATh MYTH PENICHHS TJIOOATBHBIX MPOOJIEM, CTOSIIUX MEpell YeIOBEUYEeCTBOM, U
MEPCIICKTUBHBIX HANPABICHUN Pa3BUTHS XUMHUYECKHX TEXHOJIOTHH, B TOM YHCJE TEXHOJIOTHUN
COBPEMEHHBIX MATEPUAIOB C PA3NIUYHON (YHKIIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX UCTOYHHKOB
CBIPBS, TIEPEPAOOTKU M YTHIU3ALUH MPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BhInmycKHUK Ha YIJ1y0JIeHHOM YPOBHE MOJTYYHT BO3MOKHOCTH HAYYUTHCS:

—  ¢opmynuposame yeib UCCIEO08AHUS, 6bIOBUAMb U NPOGEPAMb  IKCNEPUMEHMATbHO
2unomesbl 0 XUMUYECKUX CBOUCMBAX 6euecms HA OCHO8e UX COCMABA U CMPOEHUs, UX
CNOCODHOCMU 6CMYNaAmb 6 Xumudeckue peakyuu, O Xapakmepe U NpoOYKmMax pasiuyHbIX
XUMUYECKUX peakyutl,

— CaMOCmMosAMenbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNEPUMEeHmbl ¢ coOno0enuem
npasus 6e30nacHol pabomul ¢ ewecmsamu U 1a00pamopHuimM 000PYO08AHUEM;

— UHMeEpNpemupo8ams OaHHble O COCMmase U CMPOEHUU Beuecms, NOJYYEHHble C NOMOUbIO
COBPEMEHHBIX (DUBUKO-XUMUYECKUX MEMOO08,;

—  ONnuUCblgamb COCMOSIHUE JNeKMPOHA 6 amoMe HA OCHO8Ee COBPEMEHHLIX K8AHMOBO-
MEXAHUYeCKUx npeocmasieHutl o CMpoeHuu amoma 01 OObACHEHUs  pe3yabmamos
CNEeKMpPanbHO20 AHAU3A BEUeCmS;

—  Xapakmepuzoeamv — poib  A30MOCOOEPHCAWUX — 2eMEPOYUKTUYECKUX — COCOUHEHUU U
HYKIEUHOBBIX KUCTOM KAK GANCHENUUX DUOIOSUYECKU AKMUBHBIX 8eUeCms,

— NPOCHO3UPOBAMb BO3MONCHOCHbL NPOMEKAHUSL OKUCTUMENbHO-80CCIAHOBUMENbHBIX PeaKyull,
JIeAHCAUUX 8 OCHOBE NPUPOOHBIX U NPOUIBOOCTNBEHHBIX NPOUECCOS.

COIEPXKXAHHUE YYEBHOI'O ITPEJIMETA

2.1. TeopeTuyeckme OCHOBbI XUMUMN

2.1.1. Ctpoenmue BewmecTBa

ATOMHO-MOJIeKYJIsIpHOe y4yeHHe. BeriecTBa MOJIEKYIIPHOTO U HEMOJEKYISPHOTO CTPOCHHUS.
KadecTBeHHBII M KOJWYECTBEHHBIM COCTaB BellecTBA. MoJisipHass H  OTHOCHUTEJIbHAs
MOJIEKYJISIpHAsi Macchl BelecTBa. MoJibHast I0JI U MaccoBasi 01

AJIEMEHTA B BEIIECTBE.

Crtpoenne atoma. Hykmunel. M3otomnsl. Jeghexm maccoi. Tumbl paguoakTHBHOTO pacraja.
TepMmosiiepHblii cuHTE3. OmKpvimue HOBbIX XUMUYECKUX demMeHmos. SInepHble peakuuu. 1unvi
sA0epHblx peakyuil. OeneHue u cunmes. Ckopocmv peax25 yuu paduoaxmueHnozo pacnaodd.
[Ipumenenue paiuOHYKIUAOB B

MeauIrHe. MeTo MeueHbIX aTOMOB. [IpumeHnerue paouoaKxmueHvlx HyKIUO08 8 2e0XpOHOL02UM.
CoBpemeHHass MOJieNib CTpOoeHHsI artoma. KopIycKyssipHO-BOJIHOBBIE CBOICTBAa 3JEKTPOHA.
Ilpeocmasnenue o  keaumosou  mexauwuxe. Coomuowenue Ode  bpoina.  punyun
Heonpeodenennocmu I etizendepea. Ilonamue o gonnosotu ¢ynkyuu. KBaHTOBBIE uncia. ATOMHas
opbutans. PacnpeneneHue SIEKTPOHOB IO HSHEPreTUYECKUM YPOBHSM B COOTBETCTBUU C
MPUHIIMIIOM HAaMMEHbIIEH YHEPTHH, TpaBuiioM XyHAa U npuHIunoM [laymnu.

OCOOEHHOCTH CTPOCHHSI JHEPreTHUECKMX YpPOBHEH aTroMoOB (-37€MEHTOB. JIEKTPOHHASA
KoHpurypamnus atoma. Kraccudukaiuss XAMHUYSCKHX 3J€MEHTOB (S-, p-, d-, f-amemenTsr).
DNeKTpOHHBIE KOHGUTYpalluu TMOJIOKHUTEIbHBIX W OTpPULIATENbHBIX HOHOB. (OCHOBHOE U
BO30YKJCHHBIE COCTOSTHHS aTOMOB. BaneHTHbIe Aiek-

TPOHBI.

[lepuoanueckuii 3akoH. DOpMyIUPOBKAa 3aKOHA B CBETE€ COBPEMEHHBIX MPEICTABICHUN O
CTpoeHMH aToma. MupoBo33peHueckoe u HayyHoe 3HaueHue l[lepumoanueckoro 3akona /[ H.
MenpneneeBa. Panguyc aroma. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOMCTB IPOCTHIX BEIECTB,
BOJIOPOJHBIX COEIWHEHMH, BBICIIMX OKCHUAOB M THUJIPOKCHUIOB B TNEpPHOJAaX M Tpynmax.
DNEeKTPOOTPULIATEIIBHOCTb.

XumMnuyeckasi CBfi3b. JJEKTPOHHAs MPUPOJIa XUMHYECKOW CBSI3U. BUIBI XMMUYECKON CBS3H.
KoBaneHnTHast cBsi3b M €€ XapaKTEPUCTUKH (DPHEPTUsl CBS3U, JJIUHA CBSI3U, BAJICHTHBIA Yrol,
KpPaTHOCTb CBSI3H, MOJIIPHOCTD, MOJISIpU3yeMOcTh). KoBajeHTHas HeMoIspHAas U TIOJSpHAS CBS3b.
OOMEHHBIN U JOHOPHO-AKIIENITOPHBIN MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW MOJSPHON CBS3H.



I'eomerpust MoneKyinbl. JunonvHuli MOMeHm C85A3U, OUNONbHBINU MOMeHm MoeKyvl. VoHHas
cBsi3b. Omauuue medxncoy UOHHOU U KOBALEHMHOU c6:A3bl0. MeTtannndeckas cBs3b. BogopoaHas
CBSI3b M €€ BIMSHHME HA CBOKCTBA BEIIECTBA. MEXKMOJIEKYJSIPHbIE B3aUMOACUCTBUS. [lonsamue o
CYNPAMONEKYAAPHOU XUMUU.

ArperaTHble cocTOsiHMs BemecTBa. [a3pl. ['a3oBble 3akoHbl. YpaBHeHue Kiaiinmepona—
MenneneeBa. 3akoH ABoraapo. 3akOH OOBEMHBIX OTHOIICHHH. OTHOCUTENbHAs IUIOTHOCTH
razoB. Cpennsiss MoisipHass Macca cMmecd. CTpoeHue TBEpAbIX Tell: KPUCTAUIMYECKUE U
amMop¢HbIE BEmeCTBAa. THIBI KPUCTAUIMYECKUX PEHICTOK: aTOMHAas, MOJEKYJSApHas, HOHHAs,
Metamndeckas. [lonstue o0 anemeHTapHO# sueiike. Pacuem uucia uonos, cooepocawjuxcs 6
anemenmapuou  aueuxe. Honnvie paoduycvl. Onpeodenenue MemaiiuiecKkoco  paouycd.
3aBUCUMOCTh (PU3UYCCKUX CBOWCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOHN pemreTkd. [IpuauHbI
MHOTo0Opa3usi BemecTB. COBpPEMEHHBIE IPEICTABICHUS O CTPOCHHHM TBEPHABIX, >KUIKUX |
ra3000pa3HBIX BEIIECTB.

OemoHcTpaumn. 1. OOpasibl BEIECTB MOJEKYJISIPHOTO M HEMOJICKY/ISPHOTO CTPOCHHS. 2.
Bo3sronka nona. 3. Mojaenu MOIeKyI.

4. Kpucranindyeckue pemeTku.

2.1.2. OcHOBHBbIE 32AKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX PeaKIu

Kunacenpukanus XuMHYECKHX peaKUMH N0 pa3Iu4HbIM IIPU3HAKAM CpaBHEHHUs. | OMOTreHHBbIE
u rereporeHHble peakuud. Kiaccuduxamus mno 3HaKy TeruioBoro sddexra. OOpaTtumbie u
HeoOpaTumble peakuuu. KaranuTuueckue W HeKaTaluTUYeCKue peakuuu. Peakuun c¢
M3MEHEHHEM U 0e3 U3MEHEHHMsI CTENIeH!

OKHCJICHUS SJIEMEHTOB B COEMHEHMSIX.

JHepreTuka XxuMudeckux peaknuii. TemmoBoit dddexT XUMHUECKOW  pEaKIuu.
OHJIOTEPMUYECKME M DSK30TEPMHYECKHE pEaKUuu. TepMOXMMHYECKHE YypaBHEHUsA. Temora
oOpaszoBaHus BellecTBa. 3aK0H ['ecca U CeACTBUS U3 HETO. DHEPTHUs CBSI3H.

Ilousamue o enympenmneu sSnepeuu W SHTaNbNUH. [loHarune o0 sHTpomuu. BTopoil 3akoH
tepmoauHamMukn. @opmyna bonbsimana. DHeprus [m60ca m KpUTepun CaMONMPOU3BOIBLHOCTH
XUMHUYECKON PEaKIUU.

OoOpaTtumble peakuum. XuMmudyeckoe paBHoBecue. Koncranta paBHoBecus. [Ipunmun Jle
[[Tatense. PaBHOBECHBIE COCTOSIHHS: YCTOWYMBOE, HEYCTOWUYMBOE, Oe3paznuuHoe. CMmemieHue
XMUMHUYECKOTO PaBHOBECHUS IO JCHCTBUEM Pa3INYHbIX (DAKTOPOB: KOHIICHTPAIIUN PEAreHTOB WIH
MIPOAYKTOB PEAKLINH, JAaBJICHUSA,

Temneparypbl. Poib cMelieHns: paBHOBECHUS B TEXHOJIOTMUECKHUX

rporieccax.

CxopocTh XHMHYECKHUX PpeaKIluil, €e 3aBUCUMOCTb OT pPAa3JIMYHBIX (AKTOPOB: MPUPOIBI
pearupyromux BeLIECTB, KOHLUEHTPALUM pPEarupyrolluX BEIIeCTB, TEMIIEPaTypbl, HaIUYHs
KaTajn3aTopa, IUIOIIAJA TOBEPXHOCTU pearupyrouux BellecTB. Peakuum TroMOreHHble H
reTeporeHHble. Odremenmaphnvie peakyuu. Mexanuzm peaxkyuu. AKMUSUPOBAHHbIUL KOMNIEKC
(nepexoonoe cocmosnue). 3akoH aeiicTByommMx Macc. Kowcmanwma ckopocmu peakyuu, ee
pasmeprocms. Cropocmsb peakyuu paouoakmugHozo pacnaoa. llepuoo nonypacnada. Ipasuio
Bant-T'odhda. [lonarne o6 sHeprum akTHBAMU U OO0 DHEPreTUYECKOM MpOoduie pEeaKiuu.
Ypasnenue Appenuyca. Karanuzatopel W KaTanu3. JHepaus aKmueayuu Kamauiusupyemou u
Hekamanuzupyemou peaxyuu. AKTUBHOCTb W CEJICKTHUBHOCTb Karaiuzaropa. [ omoceHuwviu u
2cemepozenHblil kamanuz. 1 omozennslii kamanuz 6 2azosou ¢pase. Kamanumuueckoe oxucienue
VeapHo20 2aza 6 KOHBepmepax 6bIXJIONHBIX 2a308 6 aemomoounsx. Ponb KaTtaau3aToOpoB B
MIPUPOJIE U TPOMBIIIIEHHOM MTPOU3BOJCTBE.

DepMeHTHI Kak OMOJIOrHYeCcKHe KaTaau3aTOpPhL.

OemMoHcTpaumun. 1. DK30TEPMHUYECKHE M DSHIOTCPMHUCCKHE XHUMHUCCKUE pEaKIuH. 2.
TennoBsbie SBIEHUS IPU PACTBOPEHNUU CEPHOM KHUCIOTHl 1 aMMUAYHOM CENMUTpPHI. 3. 3aBUCUMOCTh
CKOPOCTH PEAKI[MU OT MPUPOJbI BEIIECTB HA MPUMEPE B3aUMOJICHCTBUSL PACTBOPOB Pa3JIMUHBIX
KHCIIOT OJIMHAKOBOW KOHIICHTPAIMU C OJMHAKOBBIMH KyCOYKaMHu (TpaHyldaMmH) IIMHKA H
OJIMHAKOBBIX KYCOYKOB pa3HBIX METAUIOB (MarHus, IMHKA, >KeJe3a) C PacTBOPOM COJSHON
KUCTOTHI. 4. B3auMoielicTBHE pacTBOPOB CEPHOM KUCIIOTHI C pacTBOPAMU THOCYIb(haTa HATPHUS



Pa3IMYHON KOHIICHTPALIMUA U TEMIIEPATyphl. 5. 3aBUCUMOCTH MOJIOKEHHSI PABHOBECUS B CHCTEME

2NO2 [MIN204 ot TeMmneparypsl.

JNTaGopaTtopHble onbIThkl. 1. Katanmutuueckoe pa3ioxeHne MepoKCHIa BOI0PO/Ia.

2.1.3. PacTtBOpsI

Crnoco0bl BbIpaKeHHsI KOJIMYECTBEHHOI0 COCTaABA PACTBOPA: MACCOBAasl J0JII PACTBOPEHHOTO
BELIECTBA (MPOLIEHTHAsE KOHLEHTpALUs), MosApHas Konyenmpayus. Tumposanue. PacTBopeHue
Kak (PM3UKO-XUMUYECKUH npouiecc. Kpucmannocuopamui.

HMucnepcubie cucrembl. Kommonnasie pactBopbl. MctuHHBIE pacTBOphl. JlucrnepcHas daza u
mucriepcuonHas cpena. CycneH3um W SMylbeud. 3oy W renu. OnamecteHius. DPQexT
Tunnans. Koarynsanus. Ceaqumenrtanus. CuHepesuc.

Peaknuu B pacTtBopax 3/ekTpojuTOB. KadecTBeHHBIE peakIMd Ha HOHBI B PACTBOPE.
KucnoTHO-OCHOBHBIE B3aMMOJEHCTBHS B pacTBopax. AmdorepHocTh. MOHHOE Tpom3BeneHue
BoJibl. Bogopoansiit mokaszatens (pH) pactBopa. CunibHble U cnadbie snekTposuTsl. Pacuer pH
pPacTBOPOB CHJIBHBIX KHCJIOT W Ienodeil. KoHcTaHThl aucconmaru ciaObIX 3JIEKTPOJIUTOB.
Cea3b koncmanmel u cmenenu ouccoyuayuu. 3axon pazeedenus Ocmeanvoa. Peakuii HOHHOTO
oOMeHa. [lonHble U cokpaleHHbIe HOHHbIE YpaBHeHUs. ['uaponns coneil. 'naponus no kaTuony,
10 aHMOHY, TI0 KATHOHY U M0 aHUOHY. Peakius cpenbl pacTBOPOB COJICH: KHCIIOTHAS, MEJI0YHas
u HeuTpanbHad. [lomHblit HeoOpaTuMblid TUAPOTU3. [lonyuenue peakyueti euOpPoOIU3A OCHOBHBIX
coneu. Illowamue o npomoaumuyeckou meopuu bpencmeoa - Jloypu. Ilowsmue o meopuu
Kuciom u ochosanuti Jlvtouca. 3Ha4ueHe TUAPOIU3a B OMOJOTHYECKUX OOMEHHBIX MPOIecCax.
[IpumeHneHne rupoIn3a B IPOMBILIUIEHHOCTH. PasHosecue mexcoy HacbluyeHHbIM PACmEOPOM U
ocaokom. Ilpouzeedenue

pacmeopumocmu.

HdemoHcTpauun. 1. OnpeneneHne KUCIOTHOCTH CPEIbI TIPU TIOMOIIY HHIUKATOPOB. 2. D heKrT
Tunnans. 3. O6pa3oBaHre KOMIIEKCHBIX COSTUHEHUN MTEPEX0THBIX METAJIIOB.
JTaGopaTtopHble onbITbl. 1. Peakiuu nonnoro ooMena. 2. CBOMCTBa KOJUTOMIHBIX PACTBOPOB.
3. I'maponus conei. 4. [lonydeHue n cBOMCTBa KOMIIEKCHBIX COCTUHEHU.

2.14. OKHCIIMTEJIBbHO-BOCCTAHOBUTEIbHBIE NPoLeccsl OxkucauTeIbHO-
BOCCTAHOBHUTE/IbHbIE Ppeakuuu. THUMBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM.
Oxkwucrnenne u BoccTaHOBIeHWE. OKHUCIUTENIM W BOCCTAHOBUTENH. METOHI SJIEKTPOHHOTO U
ANIEKTPOHHO-UOHHOTO OanaHca. IloBeneHue BemiecTB B cpeiax C pa3HbIM 3HaueHueM pH.
[lepmanranat kanusi Kak OKUCIUTENb. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUK B IIPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3ZHEAEATEIbHOCTU OPraHU3MOB.

l'anbBanu4eckuii 3j1ieMeHT (Ha npumepe snementa [lanuosis). XumMuueckue UCTOYHUKU TOKa!
raJlbBaHUYECKHE JJIEMEHTBI, AaKKyMYJSATOPbl M TOIUIMBHBIE 3JEMEHTbl. Popma 3anucu
XUMUYECKO20

ucmounuxka moxa. Cmanoapmuwvili 8000pOOHbIL 21eKmpod. CmaHOapmubvlll  31eKMpPOOHbIl
NOMEHYUA CUCEMbL.

llonamue 06 snekmpoogudxcywell cuie peakyuu. IIEKTPOXUMUYECKUH P HaNpsHKEHUI
(aKTUBHOCTH) METAUIOB (PS4 CTAaHAAPTHBIX SJIEKTPOAHBIX MOTEHIHANOB). Hanpasnenue
OKUCTIUMENbHO-80CCMAHOBUMENbHBIX PEAKYUL.

DJIEKTPOJIM3 PACIVIaBOB U BOJHBIX PACTBOPOB AIIEKTPOJIUTOB (KUCIOT, IETIOYell U coeil).
3axonvl snexkmpoausa. IlpakTuueckoe TPUMEHEHHUE 3JIEKTPOJIM3a ISl MOJTYYEHHS IIEJTOYHBIX,
1I€JI0YHO3EMEIbHBIX METAJIJIOB U AJTFOMUHUSL.

Koppo3zus MetannoB: criocoObl 3alIUTH METAIIIOB OT KOPPO3HUHU.

deMoHcTpauun. B3aumojeiicTBUe TNMepMaHTaHaTa Kayids C CYJIb(UTOM HATpUs B pa3HBIX
cpenax.

2.2. OCHOBbI HeOpraHU4eCcKon XuM1Mmn

2.2.1. Knaccnuxkanus 1 HOMEHKJIATYPA HEOPraHMYECKUX COeTUHEHUI

Baxneilmne kiacchl HEOPraHMYECKUX BEHIECTB. DJIEMEHThl METaIbl M HEMETAIbl M UX
nonoxkenne B [lepumommueckoii cucreme. Kraccudukaius ©u HOMEHKIATypa CIOKHBIX
HEOPraHWYECKUX COECJAMHEHUN: OKCUIIOB, TUIPOKCUIOB, KUCIOT U coiel. ['eHeTnyeckass CBS3b
MEXIy KIaccaMy HEOpraHHYeCKUX coequHeHuni. nenTudukamnms HeOpraHn4eckux BeiecTB



Y MOHOB.
Kowmmnekcueie coemunennsi. CoCTaB KOMIUIEKCHOTO MOHA: KOMILIEKCOOOPa30BaTelb, JTUTAH/IBL.
Koopaunarmonnoe uucio. Homenknarypa KOMIUIEKCHBIX COSIMHEHUI. 3HAUEHHE KOMIUJIEKCHBIX
coenuHeHun. [IoHATHE 0 KOOPAMHALIMOHHON XUMHUH.

2.2.2. HemeTasiibl

Bopopoa. Ilonydenue, ¢u3nueckue W XUMHUYECKHE CBOWCTBA (PEakIMU C METaUIaMH U
HEMeTaJlJIJaMH, BOCCTAaHOBJIEHUE OKCUJIOB U cosielt). [ 'mapusl. TorivBHbIE 371EMEHTHI.
I'anorennl. O01as XapakTepUCTUKA JIEMEHTOB I1aBHOM noArpynnsl VII rpynnsl. dusnueckue
CBOMCTBA TMPOCTHIX BEHIECTB. 3aKOHOMEPHOCTH H3MEHEHMSI OKHCIUTEIbHON AaKTUBHOCTHU
rajJjioreHOB B COOTBETCTBUU C UX MOJIOKEHUEM B Nieproanueckoit Tadmuie. [lopsnok BeITeCHEHUs
rajJloreHOB W3 PAacTBOPOB TaJOreHUIOB. XJIOp — TMOJy4YE€HHWE B MPOMBIIIJICHHOCTH H
naboparopuu, peakiid ¢ METaJUIAMH M HEeMeTaulaMd. B3aumonelcTBHE XJIopa ¢ BOJOW M
pacTBopamMu IIeNo4ei. [lenHnou Mmexaumuzm peaxyuu 63aumMoOoeucmeus Xaiopa ¢ 8000POOOM.
Obe3zapadicueanue numvesol 600bl XA0poM. XpaweHue U MPAHCHOPMUPOBKA  XJOpA.
Kucnoponneie coenuHeHusi xjopa. [MIOXJIOPUTHI, XJIOpAThl M MEPXJIOPaThl KaK THUIUYHBIC
okucnuren. OcobeHHocTH Xumuu ¢rTopa, OpoMa u mona. KadecTBeHHas peakuusi Ha HOJ.
["asioreHoBO10POIbI — MONy4eHUE, KUCIOTHBIE

YU BOCCTAaHOBHUTEJBHBIE CBOWCTBA. XJIOPOBOJAOPOA. ['allor€HOBOJOPOIHBIE KUCIOTHI U UX COJIH.
ConsiHass kucinota W ee coiu. KauecTBeHHBIE peakilMd Ha TaJoreHU-UOHBL [IpumeHeHue
TaJIOreHOB U WX BAXKHEHUIITNX COEeTUHECHUMN.

DJieMeHThI MOArpynibl kKucjaopoaa. OO0mas xapakTepucTUKa dJIEMEHTOB TJIABHOU TOATPYIIITHI
VI rpynmel. @usudeckue cBOMCTBA MPOCTHIX BellecTB. O30H KaK aJUTOTPOITHAS MOIU(UKAITUS
kucinopoja. [lonyyenue ozona. Ozonamopul. O30H Kak okucauTeNb. [[03uTHBHAsA U HEraTUBHAs
pOJIb 030HA B OKpYXaromie cpene. Bzaumooeticmsue ozona ¢ anxenamu. CpaBHEHUE CBOMCTB
030Ha M KHciopoja. Boma n nepokcua BOAOpoAa Kak BOJOPOJHBIE COEAMHEHUS KUCIOPOJIa —
cpaBHeHUE CBOMCTB. Ilepokcuzi BOOpoJa Kak OKHCIWTENIb W BOCCTAHOBHUTENb. llepokcuibl
MeTaioB. [lonamue 06 opeanuueckux nepokcuoax. Cepa.

Amnorponus ceprl. u3nyeckre U XUMHUYECKHUE CBOMCTBA CEPhl (B3aMMOICHCTBHE C METaJIIaMH,
KHCJIOPOJIOM, BOJIOPOJOM, PacTBOPAaMH IEJOYEH, KUCIOTaMHU-OKHCIUTEsIMH). B3anmoneiictere
cepsl ¢ cyIb(UTOM HaTpus ¢ 00pa3oBaHueM THOCYb(ara HaTpus. CepoBOAOPOT — TOJTyUEHHUE,
KHUCIIOTHBIE U BOCCTaHOBUTENbHbIE cBoiicTBa. Cynbbunsl. [ucyrvgpan. Ilowamue o
noaucynvguoax CepHUCTBIN Ta3 KaK KUCIOTHBIN okcu. OKHUCIIN TeNbHbIE K BOCCTAHOBUTEIBHBIC
CBOICTBa cepHUCTOro rasa. [lomyuenue cepHUCTOro rasa B MPOMBIIIEHHOCTH U JabopaTopuu.
Cepuucras kucinora u ee cohud. Cepuwii anruapuna. CepHas kucnota. CBoiicTBa
KOHIICHTPUPOBAHHOM M pa30aBICHHOM CEpHOM KHUCIOTHI. [[elicTBHE KOHIICHTPHUPOBAHHON CEPHOM
KHCIIOTBI Ha caxap, MeTaJulbl, HeMeTalibl, CyabGuabl. Tepmudeckas yCTOMUUBOCTh Cylb(aToB.
Kpucmannocuopamor cynvgpamos memannos.

KauectBeHHas peakuus Ha CEpHYIO KUCIOTY U €€ COJIU.

DJieMeHThI NMOATrpynnbl a3ora. OO0ImIas XapakTepHUCTHUKA AJIEMEHTOB IJIABHOW MOATrpyHmsl V
rpynnel. dusnyeckue cBOWCTBAa MPOCTBIX BeUWIECTB. A30T U ero coeauHeHus. CTpoeHue
MOJIEKYJIbI a30Ta. Pu3nueckue U XUMUYECKHMEe cBoWcTBa azorta. [lomyueHue azora B
MIPOMBIIIJIEHHOCTH U Jabopatopuu. Hutpuapl. AMMHak — ero mnoJsiyueHue, (u3nyecKkue u
XUMUYecKue cBoicTBa. OCHOBHBIE CBOICTBAa BOJHBIX pPAacTBOPOB amMMHUaka. AMMHAK Kak
BOCCTaHOBUTENb. B3aumodelicmaue aMmuarka ¢ akmugHbLMu Memaiiamu.

Amuo nampus, eco ceovicmsea. Comu ammonus. [loBeneHue coneit aMMOHHS MPU HarpeBaHUU.
KauectBennas peakuust Ha MoH amMmMoHUs. [Ipumenenne ammuaka. OKCHIBI a30Ta, UX MOJyYEHUE
u coiictBa. Okeup azota (I). Oxkucnenne okcuaa azora (II) kucnopogom. Jumepusanus okcuaa
azota (IV). Azorucras xuciota u ee coid. HUTPUTBI KaK OKHCIUTENN W BOCCTAHOBUTEIU.
A3oTHas KuciaoTa — (PU3MUECKHe U XMMHUYECKHE CBOMCTBA, MOJMydeHHe. A30THas KHCIOTa Kak
OKUCIUTENh (OTHOILIEHHE a30THOM KHUCIOTHl K MeETaulaM M HeMeTajilaM). 3aBUCHUMOCTb
MPOAYKTa BOCCTAHOBIJICHHMSI Aa30THOM KHUCIOTHI OT AKTUBHOCTH METallla U KOHIIEHTPALMU
KUCHOTHL. [lonamue o kamuone numponus. OcobeHHoCmb 83aUMO0eUCMBUL MASHUA U MAP2aHyd
¢ pazbaenennou azomuou kKuciromou. HuTpatel, ux Qu3MYeCKHe W XUMHUYECKHE CBOWCTBA
(oKucHUTENbHBIE CBOMCTBA U TEPMUYECKAST YCTOMUUBOCTD ), IPUMEHEHUE.



®ochop um ero coemuHeHus. Ammorporms ¢ocdopa. Duszmueckue cBoiictBa ocdopa.
Xumudeckue cBoiictBa pocdopa (peakuuu ¢ KUCIOPOIOM, TaIOTEHAMU, METANIAMH, CII0KHBIMH
BEIIECTBAMU-OKUCIUTENSAMY, 1Ienodamu). Ilomydenune u mpumenenue ¢ochopa. Xropuow
Gocgopa. Dochun. Pochuner. Dochopusiii anrunpun. OprodochopHas u meradochopHas
KHCTOTHl U uX coiu. KauectBeHHas peakius Ha oprodocdatel. Pasnoxkenue oprodochopHoii
kucinoTel. Ilpumenenue QochopHOit KUCIOTHI U ee cosiell. buomornueckas posb ¢ocdaros.
THupopocpopnas kucroma u nupogpocghamol. Oxcuo ¢ocghopa (1), poc popucmas kucroma u
ee conu. Docghoprosamucmas KUCIOmMa u ee coJ.

Ioarpynmna yriaepoaa. OOmiast XapakTepUCTHKA 3JIEMEHTOB IJIaBHOW noArpymnmnsl [V rpynmns.
VYraepon. Amnorpornust yriepoga. CpaBHEHHE CTPOCHHMS W CBOMCTB TpaduTa M ajaMasa.
OymiepeH Kak HOBas MOJICKYJIspHas Qopma yriaepona. YTojb: XUMHUYECKHE CBOWCTBA,
nostyueHue U npuMmenenue yrias. Kapouapl. ['maponus kapOuja kanplus U Kapouia aJtOMUHUS.
Kapbunel nepexomHblx MeTaioB (okene3a, XpoMa U Jp.) Kak CBEPXIPOYHbIE MaTEpUAIbL.
CuHTe3-ra3 Kak OCHOBa COBPEMEHHOM MNPOMBIIUIEHHOCTH. OKCUIBI yriiepona. InekmpoHHoe
cmpoeHue MOJNeKYIbl y2apHo2o 2a3d. YTOJIb W yrapHbli ra3 Kak BOCCTaHOBHUTENW. Peakius
yrapHOTo rasza ¢ pacruiaBamu mesnoueid. Cunte3 popmuaroB. OOpa3zoBaHHE YrapHOTO Tasza MmpHu
HEMOJIHOM CropaHuu yris. buonornyeckoe nelictBue yrapHoro rasa. [losyuyenue u npuMeHeHnue
yrapHOro rasa.

VYrnekucnslid ra3: NojydeHHe, XMMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE YIIIEKHCIIOTO rasa ¢
BOJIOH, III€JI0OYaMH, MarHUEM, MEPOKCUAAMU METAIIOB). DIeKMPOHHOE CMPOEHUE VelleKUCLO20
2aza. YronpHas kuciota u ee conu. KapOGoHaTel u rujpokapOOHAThl: MX TOBEIEHUE MPHU
HarpeBaHuu. KauecTBeHHas peakuus

Ha KapOoHaT-uoH. Haxooicoenue kapbonamos mMaznus U Kaubyus 8 Npupooe. Kopauisl, Hcemuye,
uzeecmusiku (U36eCmKo8ble 20Pbl, KAPCNOBbLE Newepsl, CMALAKMUMbL U CIAIAZMUMDbL).
Kpemuuii. ®usnueckue U XMMUYECKUE CBOMCTBA KpeMHUA. Peakiuu ¢ yriem, KUCIOPOIOM,
XJIOPOM, MarHueM, pacTBOpaMH Iienoudeid, cepoBogopo oM. CuiiaH — BOJOPOIAHOE COEIUHEHUE
kpemuans. Cwmnunabl. [lomydenne u npumenenwe kpeMums. Oxcua kpemuus (IV), ero
CTpoeHue, (pu3nveckue u XuMUYECKUe

CBOICTBa, 3HaYCHHE B NpUpOJe U NMpuMeHeHue. KpemHueBbie KUCIOTH U uX coiu. ['maponus
cunukatoB. CHIIMKaTHbIE MUHEPAJIBI — OCHOBA 36MHOM KOPBI. AJIFOMOCHJINKATHI.

Bop. Oxcuo 6opa. bopnas kucnoma u ee conu. bypa. Booopoonvle coeounenus 6opa — bopanoi.
Ipumenenue coeounenuti bopa.

Baaroponnbie (mHepTHBbIe) ra3pl. OOIIas XapaKTepUCTHKA DJIEMEHTOB TJIABHOM MOATPYIIIBI
VIII rpymmbel. OcoO€HHOCTH XMMUYECKUX CBOMCTB. [IpuMenenune 61aropoJHbIX Ta30B.
JlemoncTpanuu. 1. T'operme Bomopoma. 2. Ilomyuenue xmopa (omeIT B mpoOupke). 3.
OkucIUTeNbHBIE CBOMCTBA pacTBOpa TUmoxioputa Hatpusa. 4. OmbITEl ¢ OpOMHOM BOJOM. 5.
[InaBnenue cepel. 6. ['openune cepsl B kucioponae. 7. B3zaumoneiictBue sxene3a ¢ cepoil. 8.
I'openune cepoBomopoma. 9. Ocaxnenue cynbpumno. 10. CoiictBa cepHuctoro rasza. 11.
JleficTBUe KOHUEHTPUPOBAHHOW CEpPHOM KHUCJIOTHI Ha MeOb U caxapo3y. 12. PactBopenue
amMmMuaka B Boje. 13. OcHOBHbIE CBOICTBA pacTBopa aMMHaka. 14. Katanutuueckoe OKUCIEHHE
ammuaka. 15. [Tonyuenue okcuma azora (II) u ero okucnenue Ha Bo3ayxe. 16. JlelicTBue a30THOU
kucnoThl Ha Meab. 17. ['openue docdopa B kucnopoze. 18. IlpeBpamenue kpacuoro docdopa B
OenbIii 1 ero cBeveHue B TeMHOTe. 19. B3aumonelictBue docdopHoro anruapuaa ¢ Bogoit. 20.
OO6pasupl rpadura, anmaza, kpemHus. 21. T'openue yrapnoro raza. 22. TylieHue mjiamMeHU
YIJIEKUCIIBIM Ta30M.

23. PaznokeHue Mpamopa.

JlabopaTopHblie onbIThI. 1. [lonydyenue xjaopa u U3y4eHue ero

cBoiicTB. 2. CBoOICTBa XJIopcoaepkamux otoenuBarenei. 3. CpoiicTBa OpoMa, HoJa M X COJICH.
4. N3ydyeHne CBOMICTB CEpHON KHUCIOTHI U €€ coyieil. 5. V3ydeHue CBOMCTB BOJHOIO pacTBOpa
ammuaka. 6. CBoiictBa coyieii ammonwms. 7. KauecTBeHHass peakius Ha KapOOHAT-HOH. 8.
HcneiTanue pacTBOpa cUIMKaTa HaTpus WHAMKATOpoM. 9. O3HakomiieHHE ¢ o0O0pas3mamu
MPUPOJIHBIX CUITUKATOB.

2.2.3. MeTtanibl



O0mmii  0030p 23JjieMeHTOB — MeTa/IoB. (CBOiiCTBa MpPOCTHIX  BEIIECTB-METAIJIOB.
DNEKTPOXUMHUYECKUHN Pl HAPSHKEHUM MeTaioB. MeTauinueckie KpUCTaUIMUYeCKUE PEIISTKH.
CmiaBbl. XapakTepucTHKa HanOoJiee U3BECTHBIX CIIaBoB. [lonydeHune u npuMeHeHne MeTalioB.
lenounbie MeTaaabl. OOImIas XapaKTEpPUCTHKA 3JIEMEHTOB TJABHOW MOArpYHIbl I rpynmbl.
CpoiicTBa IIEJIOYHBIX METaLIOB. Pacrio3HaBaHue KaTUOHOB JIMTHS, HaTpus U Kanus. Hatpuit u
KaJIMi — MPEeACTaBUTENN ILIEIOYHBIX METAUIOB. XAapaKTEpHbIE PEAKIUM HATpUs U Kajus.
[Tonyuenue nienoynsix MeTayioB. OKCcHUbl U EpoKCUAbl HaTpus U Kanus. CoeMHEeHMs HaTpus
u xanust. Cosn HaTpus, Kajaus, UX 3HaYEHHUE B IIPUPOJIE U KU3HU uenoBeka. Cosa v eaKuil HaTp
— BAOKHEHIINE COCTUHECHUS

HaTpHsl.

Bepuiumii, marumii, mejo4Ho3eMe/ibHble MeTa/Ibl. OOlIas XapakTepUCTUKAa 3JIEMEHTOB
rmaBHol noxarpynnsl Il rpynmel.  bepwumii, Marsui, II€JOYHO3EMEIbHBIE METaJlIbI.
Am¢oTepHoCcTh  OKcMIa M ruApokcuaa  Oepuwiuina.  Okpacka  IUIaMEHH — COJISIMU
LIEJIOYHO3EMETIBHBIX METa/NIOB. MarHuil W KajblMil, uX oOIlas XapakTepUCTHKa Ha OCHOBE
nosnoxeHus B llepnogmyeckoin cucreme anemeHtoB JI. M. MeHneneeBa M CTPOEHHsSI aTOMOB.
[Tony4yenue, ¢usznueckue M XUMUYECKHE CBOWCTBA, MPUMEHEHWE MAarHus, KalblUsS WU UX
coenuHeHuil. Coy MarHus U Kaiblysl, X 3HaYCHUE B NMIPUPOJAE U KU3HU yesloBeka. KecTKOCTh
BOJIbI M CITIOCOOBI €€ yCTpaHEHUsI.

Amomunuil. PacrpoctpaHeHHOCT, B mpupoae, (u3MyUecKue U XHMHUYECKHME CBOMCTBa
(oTHOIIEHHE K KHUCIOpOJy, TrajoreHaMm, pacTBOpaMm KHCJIOT M IIeJOoYel, alroMOTEpPMHUS).
[IpousBoncTBo amomunus. [Ipumenenue amoMuHusg. AMGOTEPHOCTb OKCHJIA U TUAPOKCUAA
amromunusi. Comu amromunusa. [loiHOE pasznokeHHWe BOJOW COJIEH aTOMHHHS CO ClIaObIMU
JIBYXOCHOBHBIMH KHCJIOTaMH. AJIIOMHUHATBl B TBEpJOM BHJe M B pacTtBope. KomruiekcHbie
COEJIMHEHUS aJIFOMUHUSL.

OJioBo U cBUHEN. Qu3uueckue u xumudeckue ceolcmea (peakyuu ¢ KUCIOPOOOM, KUCTOMAMIL),
npumenenue. Conu onosa (1) u ceunya (11). Ceunyoswiii akkymyasimop.

Metaminbl mo6ounbix moarpymnm. OOmias xapakTepucThka mepexoaHbix metamioB [—VIII
rpynn. OCOOEGHHOCTH CTPOEHHSI aTOMOB TIEpeXOAHBIX MeTauioB. OOmue ¢u3ndeckue wu
XUMUYECKUe cBOMCTBA. [I[puMeHeHne MeTaos.

Xpom. Ousznveckue CBOWCTBa XpoMa. XUMHUYECKHE CBOMCTBA Xpoma (OTHOIIEHUE K BOISTHOMY
napy, KuciopoJy, XJopy, pactBopam kuciort). [lonydenue u npumenenue xpoma. CoeauHeHus
xpoma. MI3MeHeHre OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX H KUCIIOTHOOCHOBHBIX CBOMCTB OKCHJIOB
Y THIPOKCHJIOB XpOMa C POCTOM

cTeneHu okucieHus. AmdoTepHbie cBoiicTBa okcuaa u ruppokcuaa xpoma (III). Oxucnenue
coseir xpoma (III) B xpomarel. B3aummHbIe Tepexo/bl XpOMAaTOB W JUXPOMATOB. XpOMaThl U
JIMXpOMAThl KakK OKHCIAWTEIH. [lonnoe pasznoxcenue sooou conei xpoma (1) co crabvimu
08YXOCHOBHbIMU Kuciomamu. Komniexcuvie

CcoeOuHeHUs Xpoma.

Mapraunen. ®uznyueckue CBOWCTBa MapraHiia. XMMUYECKHE CBOWMCTBA MapraHiia (OTHOIIEHHE K
KHCIIOPO1Y, XJIOPY, pacTBopam kuciot). [lonydenne u npumenenue mapranna. OKcua MapraHia
(IV) kak okucnurens u karanuzarop. [lepmanranar kamust Kak OKUCIUTENb. OKCUO U 2uOPOKCUO
mapeanya (I):nonyuenue u ceoticmea. Coeounenus mapeanya (). Maneanam (V1) kanus u
maneanam (V) kanus, ux nonyuenue.

Keneso. Haxoxaenue B npupojie. 3HaU€HHE jKeje3a JUisi opranu3ma yenoBeka. duznueckue
CBOMCTBa Xkeye3a. XMUMHUYECKUE CBOMCTBA JKene3a (B3aMMOIEHCTBHE C KHUCIOPOJOM, XJIOPOM,
cepoi, yrieM, BOJOH, KucCIOTaMH, pacTBopamu cojieif). CruiaBel >kene3a € yrJIepoJIOM.
[Tonyuenue m npumenenue xeine- 3a. CoequHenus xene3za. CpaBHEHHE KUCIOTHO-OCHOBHBIX U
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB ruapokcuaa xene- 3a (II) u rugpokcuaa xenesa
(IIT). Comu xene3a (II) u sxene3a (III). Meroas! nepeBoaa coneit sxenesa (II) B conu xxeneza (I11)
u obpatHo. [lonHoe pasnokenue Boaoit coneit xenesa (I11) co

ClIa0bIMU JIBYXOCHOBHBIMH KuCIOTaMu. OKHCITUTENbHBIE CBOMCTBA coenuHeHuit xeneza (I1I) B
PeaKIMiX ¢ BOCCTAHOBUTEIAMH (MOHUIOM, CEPOBOIOPOJIOM M Meibto). L{naHu1HbIe KOMIUIEKCHI
xene3a. KauectBennsie peakiuu Ha uoHbl xeneza (II) u (II1). @eppumul, ux nonyuenue u
npumeHeHue.



Mens. Haxoxnenue B npupojne. buonorundeckass posb. @usznueckue U XMMUYECKHE CBOWCTBA
(B3aMOICHCTBHE C KUCIOPOJIOM, XJIOPOM, CEpOl, KUCIOTAMHU-OKUCIUTEISIMH, XJIOPUIOM >KeJe3a
(1).  Bzaumooeticmeue medu ¢ KOHYSHMPUPOBAHHBIMU CONAHOU, OPOMOBOOOPOOHOU U
10008000p0OHOU Kuciomamu be3 docmyna eozoyxa. llonydenune u npumeHenne meau. OKCHU u
ruapokcua meau (II). Comu meau (II). Meansiii kynopoc. Ammuakatel Meau (1) u menu (1D).
[Tonyuyenue oxkcuma meau (I) Boccranosnennem ruapokcuna meau (II) rimrokozoi. Ilomyuenue
xsopuaa u noauaa meau (I).

Cepebdpo. dusnueckue M XMMHUYECKHE CBOMCTBA (B3aMMOJCICTBHE C CEPOBOJOPOJIOM B
MPUCYTCTBUU KHUCJIOPOJA, KUCIOTaMH-OKkuciuTensiMu). OcaxaeHue okcuaa cepedpa mnpu
JNCUCTBUM IIEIOYM Ha CONMM cepebpa. AMMHMakaThl cepeOpa Kak okuciautenu. KadecTBeHHas
peakius Ha HOHBI cepedpa. [Ipumenenue ce-

pedpa.

3o0s0T0. DuU3NyecKMe MU XUMHUYECKHE CBOICTBa (B3aMMOJCIHCTBHE C XJOpOM, «IapCKOMN
BOJIKO»). 3o0s0TOXJIOpOBOIOpOoAHAas KucioTta. I'mapokcun 3osota (III). Kommuekcsr 3o0i0Ta.
Crioco6s1

BBIJICJICHUS 30J10Ta U3 30JIOTOHOCHOHM mopobl. [Ipumenenue 3050Ta.

Hunk. ®u3znyueckne U XUMUYECKUE CBOWCTBA (B3aUMOJCHCTBHUE C TaJIOT€HAMH, KHCIOPOJIOM,
cepoH, BOJOW, pacTBOpaMu KuUCIOT M 1ienoueit). [lomydyeHne W TNpuUMEHEHHE IMHKA.
AmboTepHOCTh OKCHIA U THAPOKCUIA IMHKA. BaxkHeimue conu

IUHKA.

Pryrb. @usuueckue u xumuueckue (83aumooeticmeue ¢ KUCIOPOOOM,CEPOU, XAOPOM,
Kucromamu-oxucaumensmu) ceovcmea. Ilonyuenue u npumenenue pmymu. Amanrveamvl —
cniaswl

pmymu ¢ memanramu. Oxcud pmymu (1), eco nonyuenue. Xnopuo u uoouo pmymu (I1).
Hemoncrpaumu. 1. Komnexkuuss meramoB. 2. Komnekiusa munepanoB u pya. 3. Komnekuwus
«Kenezo u ero cruiaBb». 4. OkpanMBaHue IUIAMEHU COJISIMH IIEJIOYHBIX U MIET0YHO3EMETbHBIX
MeTauioB. S.B3aummopneiicTBue HaTpusi ¢ BoAOW. 6. BzaumopeilcTBue Kaimblusi C BOAOW. 7.
Komneknust «Amromuuuiy. 8. IlnaBimenue amromuuus. 9. B3aumoneiicTBHE alIOMUHUA CO
HIeJI0YbIO.

10. Amomotepmust. 11. B3aumopeiictBrue xpoma ¢ COSTHOM KucoTol 0e3 mocTyna Bo3ayxa. 12.
Ocaxpaenune runpokcuaa xpoma (III) u okucienune ero nmepokcuaoM Bojgoponaa. 13. Paznoxenue
nuxpomara aMMmoHus. 14. PasnokeHue mnepokcuga BOJOpoJa IMOA JEHCTBUEM JTMOKCHAA
mapranna. 15. Ocaxnenue ruapokcuaa xenesza (II) m okucinenwme ero Ha Bo3gyxe. 16.
Brinenenue cepedpa U3 ero cosieit 1edCTBUEM MEH.

JlaGoparopHble onbIThbl. 1. OKpalivMBaHWe MIAMEHU COCAMHEHHUSIMHU IIEJIOYHBIX METAJUIOB. 2.
O3HakoMJIeHHE ¢ MUHEpaJlaMU M BaXKHEUIIIMMH COEIMHEHUSIMU IIEJIOYHBIX METAJIIOB.

3. CpoiicTBa COCIMHEHUW WIETOYHBIX MeTtayioB. 4. Okpacka IUIAaMEHH  COJIAMH
LIEJIOYHO3EeMENBHBIX MeTauioB. 14. CBoiicTBa MarHus W ero coemuHeHui. 15. CBoiicTBa
COEIMHEHU KallbLIUAL.

16. XXectkocth Boawl. 17. CBoiictBa amroMuHus. 18. CBoHCTBa coeanHeHHH amroMuHUS. 19.
Ceoticmea onosa, ceunya u ux coeounenuii. 20. CoiictBa coequHeHuid xpoma. 21. CpoiicTBa
MapraHia U ero coeauHeHui. 22. M3yuenue muHepanoB xene3a. 23. CpoiicTBa xenesa. 24.
CBolicTBa Meau, ee CIUIaBOB U coenrHeHni. 25. CBoicTBa IIUHKA U €T0 COCTHMHEHUH.

2.3. OCHOBBI OPraHUYeCcKOil XUMHHU

2.3.1. OcHOBHbIE MOHSITHSI OPraHNYECKON XUMHUH

[TosiBneHne U pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [IpenMer W 3amaunm opraHudeckoin
XUMHUHA. MeCTO 1 3HaYeHHe OPraHN4YeCKOi XUMUU B CUCTEME €CTECTBEHHBIX HAYK.

B3aumocBs3p HEOpraHWYecKuX U Opranudeckux BemiecTB. OCOOEHHOCTH OpraHUYecKuX
BemecTB. [[puarHbEI MHOTO0Opa3usi OpraHMYecKux BeriecTB. OpraHndyeckue BEelecTBa B pu-
poae. YriepoAaHblid CKEeJIeT OPraHuYeCKOd MOJIEKYJIbI, €r0 TUIbI: HUKINYECKUE, AlIMKINYECKHE.
KapOouuknudyeckue u reTeporuKiIndeckue ckeaeTbl. KpaTHOCTh XUMHUYECKOM CBSI3U (BU/IBI
CBs3€M B MOJIEKYJIaX OpPraHMYECKHX BEUIECTB: OJUHApHBIC, JBOIHBbIE, TpoiHbIe). M3mMeHeHue
SHEPTUM CBA3EU MEX]y aTOMaMHU YIJIepOoa MPHU YBEIIMUEHUH KPATHOCTHU CBsI3U. HacklllieHHbIe



1 HEHACBIIICHHbIE COEAMHEHNS. DJIEKTPOHHOE CTPOEHUE U XMMHUYECKHE CBSA3M aToMa yriepoja.
I'uOpunnsanusi aTOMHBIX OpOHTAlNIed, €€ THUIIBI JUTSi OPTAaHUYCCKUX COSAMHEHUU: SP3, SP2, Sp.
OO6pasoBaHue G- U P-CBsI3eil B MOJIEKyJIaX OpPraHUYeCKUX coenuHeHuid. [IlpocTpancTBeHHOE
CTPOEHHUE OPraHNYECKUX COETMHEHNN. XMUMHUUECKOE CTPOECHUE KaK MOPSAI0K COEJUHEHNUS aTOMOB
B MOJIEKYJIE COTJIACHO MX BaJICHTHOCTU. OCHOBHBIE TIOJIOKEHUSI TEOPUH XMMHUYECKOTO CTPOCHHUS
opraHuyeckux coequHeHud A. M. bytnepoBa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO
ctpoeHusi MmoJekya. CrpykrypHas ¢opmyna. HMzomepuss u  wusomepnl. CTpyKTypHas U
IIPOCTPaHCTBEHHAss wu3oMepus. M3omepust yrieponHoro ckenera. l3omepus M0JI0KEHHUS.
MexxknaccoBass uzomepus. Buael mnpoctpaHCTBEeHHON wu3oMmepuu. Omnruyeckas H30MEpPHUSL.
AcuMMeTpuueckuii atom yriaepoja. ONThueckue aHTUNOAbl. XUPAIbHOCTh. XUpPAJIbHBIE U
axupaljibHble MOJIEKyJbl. ['eoMeTpuueckas nusomepust (yuc-, mpaHc-u30Mepus).
Duzuko-xumuyeckue Memoovl UCCIe008AHUSI CMPOEHUs U PeaKyuoHHOU CHOCoOHOCmU
opeanudeckux coeounenuii. Cnekmpockonusi AMP, macc-cnekmpomempus, ungppaxpacHas
cnekmpockonusl. JNEKTPOHHOE CTPOEHUE OPraHMYEeCKUX BellecTB. B3aumMHoe BiMsHUE aTOMOB U
Ipynn  aToMoB. OneKkTpoHHble 3¢¢exTbl. WHAYKTUBHBIH M ME30MEpPHBIM  3(PQEKTHI.
[IpencraBnenue o pe3oHaHce.

Knaccudukanus oprannyeckux BemecTB. OCHOBHBIE KJIacChl OPraHUYECKUX COCIUHEHHI.
[Mpunnuner knaccupukanuu opraHndeckux coeaunenuil. [louarue o GyHKIMOHAIBHOM TpYyIIIIE.
Knaccudukanus opraHudecKMx COCIMHEHHH TO (QYHKIIMOHAIBHBIM TpymmaMm. [omoJiorus.
I'omonoru. I'omonoruueckas pasHocts. ['omonorndeckue psiibl. HoMeHkiatypa opraHu4ecKux
BelecTB. MexayHapoaHast (cucTeMaTH4ecKasl) HOMEHKIIaTypa OpraHMuecKrX BEIeCTB U
MIPUHIIUTIEI 00pa30BaHUs HA3BAaHUM OPraHUYECKUX COSIMHEHUH.

PanmonaneHas HomeHkiatypa. Kinaccudukaius 1 o0coOOEHHOCTH OpraHMYeCcKUuX peakiuil.
CriocoOsl 3anmceil peakiuii B oprannueckoil xumuu. CxeMa U ypaBHEHHE. Y CIIOBUS MTPOBEIEHUS
peakumii. Kimaccudukamus peakiuii OpraHnuecKux BEIIECTB MO0 CTPYKTYPHOMY MPHU3HAKY:
3aMelleHue, MPUCOEANHEHNE, OTIIeIIeHUE. PeakinonHble ieHTpsl. [lepBoHavanbHbIe NOHATHS O
TUIAX U MEXaHU3Max OPraHWYECKUX peakuuil. [ OMOMMTHYECKHIT U TeTEPOTUTUUECKUN pa3pbIB
KOBQJICHTHOW XUMHUUYECKOW CBsi3n. CBOOOTHOPAIUKAIBHBIA M HOHHBIH MEXaHU3MBl PEaKI[HU.
[Tonatue o cBoOOAHOM pamukaie, Hykieodwie, dIeKTpoduie, KapOOKaTHOHE U KapOaHUOHE.
O6o3HaueHNe MOHHBIX PEAKIUi B OpraHUYECKON XUMHH. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakiuu B OpraHu4eckor xumuu. MueHtudukanus opraHM4ecKux coenuHeHuil. [ eneTnyeckas
CBSA3b MEXY KJIACCAMHU OPraHUYECKUX COECTUHEHUM.

JdemoHcTpanuu. Mojenyu opraHnyecKuX MOJIEKYJI.

2.3.2. YrieBoaopoabl

AJIKaHbI. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbI MeTaHa. SP3-1'nubpuauzanus
opOutaneii aromoB yriepoda. I['omosornueckuit paxg u  obmas ¢dopMynaa aaKaHOB.
Cucrematnueckass HOMEHKJIATypa aJKaHOB M paaukaioB. M3omepus yriepoaHoro ckenera
ankaHoB. [lonamue o kougopmayusx. Dusnueckre CBONCTBA aNKaHOB. 3aKOHOMEPHOCTHU
U3MEHEHHUsS (PU3MUecKUx CBOWCTB. XHMHYECKHE CBOICTBA aJKaHOB: TaJOre€HHPOBAHUE,
HUTPOBaHUE, JETHAPUPOBAHUE, TEPMHUECKOE pa3lioKeHHe (MHpOJIU3), TOPEHHE KaK OJMH U3
OCHOBHBIX HMCTOYHHMKOB TeIJIa B MPOMBIIUICHHOCTH W OBITY, KaTAIUTUYECKOE OKHUCIICHHE,
KPEKUHI KakK CHOCOObl TOJMY4YeHHUS BaKHEHIIMX COCJUHEHHH B OpPraHMYEeCKOM CHHTE3E,
M30MepH3aIusl Kak Croco0 MOIy4eHUs BBICOKOCOPTHOTO OeH3nHA. MeXaHu3M peakluu CBO-
00HOpAANKAIBHOTO 3aMellleHuss (Ha TMpuMepe XJIOopupoBaHHsS MeTaHa). CHHTETHYECKHe
CHOCOOBI TONYyYeHHs alkaHOB. MeETOJIbI MOTyYeHHUs ajJKaHOB M3 aJIKWITAIOTeHHIOB (peakius
Bropria), nekapbokcunupoBaHueM colieit KapOOHOBBIX KHCIIOT U 3JEKTPOIU30M PACTBOPOB COJeH
KapOOHOBBIX KUCIOT. Haxosx/1eHue akaHOB B IPUPO/JIE ¥ IPUMEHEHHE aJTKaHOB.
Huxnoankanepl. CTpoeHHe MoOJIeKyNnl NHKIOankaHOB. OOmas ¢dopMyna IUKIOAIKAHOB.
Homenknarypa  nmxnoankaHoB.  M3oMepus  UMKIOAnKaHOB:  YIJIEPOJHOIO  CKeEJNeTa,
MEKKJIaCCOBasi, MPOCTPAHCTBEHHAs (yuc-mpanc-uzomepusi). HanpspkeHHble U HEHANPsKEHHBIE
kel Crenuguka CBOMCTB IIUKIOATKAHOB ¢ MAlIbIM pa3MepoM IHKIAa. XUMHUECKUE CBOMCTBA
LUUKIJIONPONaHa: TOPEHUE, peakuu MPUCcoeAUHEHUs (TUIPUPOBAHUE, PUCOECTUHEHNE TaJIOI'€HOB,
raJIoT€HOBOIOPOJOB, BOJbI) M LUKIOTEKCAaHA: TOPEHUE, PEAKIMH PATUKATbHOTO 3aMEIleHHUs
(x1opupoBanue, HUTpoBaHue). [loaydeHne MUKI0ATKaHOB U3 ATKAaHOB U IUTAIOT€HAIKAHOB.



AJIKeHBbI. DJICKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIIBI ATHIIeHa. SP2-1 nbpuau3anus
opburaneil aToMOB yriepoja. 6- U T-Csi3u. 'oMonornyeckuii psg u odmas Gpopmyia aaKeHOB.
Homenknarypa ankeHoB. M3omepusi ajakeHOB: YIIEpPOJHOTO CKEJNETa, IMOJIOXKEHHUS KPaTHOU
CBSI3M, TNPOCTPAHCTBEHHAas (reoMeTpUuecKas HM30MEpHUs, WIH  YUc-mpaHc-u3oMepus),
MexkiaccoBas. DU3NUECKUME CBOMCTBA AQJIKEHOB. XHMHYECKHE CBOWMCTB ajkeHOB. Peakuuu
ANMEKTPOPUIBHOTO TPHUCOSAUMHEHUS KaK CHOCO0 MONydeHUs (DYHKIMOHAIBHBIX MPOU3BOIHBIX
YIJIEBOJIOPOJIOB: THUIAPUPOBAHHE, TaJOTCHUPOBAHUE, THUIPOTaJIOreHUPOBAHUE, TUIAPATALIMS
aIKeHOB. Mexanuzm snekmpogpunvrnoeo npucoeounenus K aikenam. IIpaBuno MapKOBHHKOBA H
€ro OOBSCHEHWE C TOYKH 3PCHHS DSJICKTPOHHOW Teopuu. PajuwkanbHOEe TPHCOSAMHECHUE
OpOMOBOJIOPOJIAa K AJIKCHAM B MPHUCYTCTBUH TIEPEKUCEH. B3aumooeticmeue aikeHos ¢ Opomom u
X7I0poM 6 2a30801 (haze npu evicokou memnepamype uiu Ha ceemy. OKHC-

JIEHWE AJIKEHOB: TOPEHHUE, OKHUCIICHHE KHUCIOPOJOM B MPUCYTCTBUU XJopuaoB namianus (I1) u
menu (I1) (Bakep-miporiecc), okucieHrne KUCIOPOJAOM B MPUCYTCTBUHU cepedpa, OKHCICHHE To-
pAYUM TIOJKUCIIEHHBIM PAacTBOPOM IE€pMaHraHaTa Kaliis, OKHCJICHHE TEpPMaHTaHATOM KaJlus
(peaxmusi Baruepa), ozonuposanue. KauecTBeHHBIC peakliMi Ha JBOMHYIO CBs3b. [IpoMBITILICH-
Hble U J1abopaTOpHBIE CHOCOOBI MOJTYYeHHUS ankeHOB. [lojydeHue aaKkeHOB JECTUIPHUPOBAHHEM
AIKAHOB; peaxkyueti SIUMUHUPOBAHUSA U3 CTIUPTOB, TaJIOT€HAIKaHOB, JUTAIoTeHankaHoB. [IpaBu-
no 3aiinieBa. [lomumepuszanus ankeHos. [lonumepusamus Ha katanusaropax l{urinepa—Harra.
[TonuaTHIIeH KaK KPYMHOTOHHAKHBIN MPOTYKT XUMHUYECKOTO MTPOU3BOACTBA. [[puMeHeHne
QJIIKEHOB (3THJIEH U MPOIIUJIEH).

Auaxkanuensbl. Knaccudukanus ankagueHOB MO B3aUMHOMY PaCIOJIOKEHHUIO KPAaTHBIX CBSI3EH B
MoJekyse. OcOOEHHOCTH 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHUSI COMPSIKEHHBIX
ankagueHoB. OOmas Qopmyna ankamgueHoB. HomeHknaTypa W W30MEpHsl alKaIueHOB.
@u3MYeCcKe CBOWCTBA  AJKAJUEHOB. XHWMHWYECKHE CBOWCTBA  QJIKAQJUEHOB: pPEaKIMHU
npucoeAnHEeHUsT (THAPUPOBAHUE, TAIOTCHUPOBAHKUE), TOPEHHUSI W ToiuMmepuzanuu. 1,2- u 1,4-
[Ipucoequnenue. Ilomyuenue ankamuenoB. CuHTe3 Oyragumena w3 OyraHa W dTaHOJA.
[Momumepuzanus. Kayayku. Bxnag C. B. JleGenaeBa B mMoydeHHE CHHTETHUYECKOTO KaydykKa.
Bynkanmzanus kayuykoB. Pesumna. MuorooOpa3ue BHIOB CHHTETHYECKHX KaydyKoOB, HX
CBOICTBa U MPUMEHEHUE.

AJIKMHBI. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl —aleTuieHa. Sp-
I'uOpunuzauus opbutaneit atomoB yriaepona. ['omonormyeckuil psin u oOmas dopmyna
ankuHoB. HomenknaTtypa ankuHoB. M30MepHsi alKWHOB: YIJIEPOJHOTO CKEJIETa, IMOJIOKEHUS
KpaTHOM CBsI3M, MeExkKiaccoBasi. Dusznueckre CBOMCTBA aJlKUHOB. XHMHUYECKHE CBOMCTBa
IKMHOB. Peaknum mpucoeAMHEHUs KakK Croco0 MOJydeHHs] MOJUMEPOB U JIPYTHX IMOJIE3HBIX
npoaykToB. ['mapupoBanue. Peakuuu npucoequHEHUs TajloreHOB, rajJOr€HOBOJOPOIOB, BOJBI.
Tpumepuzanus u qfumepusanus anetuiieHa. Peakuuu 3amemenus. Kucnorueie

CBOWMCTBA aJKUHOB C KOHIIEBOM TPOWHOW CBSA3bIO. ANETWICHUIBI. Bzaumooleticmasue
ayemunienuoog c eanoeenarkanamu. l'openue aneruneHa. OKUCIEHHE AaTKUHOB PAacTBOPOM
nepmanranata kanus. [lodydeHue areTwiieHa MUPOJIM30M MeTaHa U KapOUIHBIM METOJOM.
CuHTe3 aNKMHOB AJIKWIMpPOBaHUWEM aleTwinioB. [Ipumenenue aueruiena. ['openue aueruneHa
KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JJIs1 CBAPKHU U PE3KU METaJIJIOB.

Apenbl. Vcropust oTkpbiTus OeH3omna. [lonamue 06 apomamuunocmu. Ilpasuno Xwkkens.
Hebenzouonvie apomamuuecxkue cucmemovl. CoBpeMEHHBIE MTPEICTABICHHS 00 3JIEKTPOHHOM

U TPOCTPAHCTBEHHOM cTpoeHuu Oenzona. Obmas Gopmyna apeHoB. M3oMepust 1 HOMEHKIIaTypa
roMoJioroB OeH3oua. Mzomepus qu3aMenieHHbIX OEH30JI0B Ha IpUMepe KCUI0I0B. Ou3znyeckue
CBOICTBa OeH307a. XUMUYECKHE CBOMcTBa OeH3ona. Peakuuu 3amenieHuss B OEH30JbHOM sipe
(anexTpodunpHOE 3aMeleHne): TaJJOTeHUPOBaHNE, HUTPOBAHUE, AIKUITUPOBAHUE, AYUIUPOSAHLLe,
cynvuposanue. Mexanuzm peakyuu 31eKkmpo@uivbHo2o 3amewerus. Peakium npucoeIMHEeHUs K
OeHzony (THIpHpOBAaHUE, TAJOTEHHPOBaHME (XJIOpUPOBaHHME Ha CBETY)). Peakuusi ropeHus.
Oco0eHHOCTH XMMHYECKUX CBOWMCTB alKUIOCH30JI0B HAa MpPUMEpe ToJIyosa. B3auMHoe BiusHUE
aTOMOB B MoJIeKyJie Toiyona. [IpaBuna opueHTallMu 3aMECTUTENEH B peakUuAX 3aMelleHUs,
C02NACO8AHHA U HeCco2NacO8AHHAs opueHmayus. XJIOpupoBaHue Toayona. OKUCIeHHe
ANKUIIOEH30JI0B PACTBOPOM TNIepMaHraHara kanus. ['anoreHupoBaHue ankuiOeH30I0B B OOKOBYIO



uenb. HutpoBanme uutpoOensona. llomyuenue OeH3onma M ero romonoroB. IIpuMenenue
roMOJIOTOB OeH3oma. [lonamue 0 NOMUAOEPHBIX apeHax, ux Qusuorocuyeckoe oelicmsue Ha
Op2aHU3M 4eNo6eKd.

I'eneTnyeckasi CcBfI3b MeXKIy PAa3JIMYHBIMH KJaccaMH YrJjeBoaopoaoB. KauecTBeHHbIE
peaxkiuu Ha HelpeAeIbHbIE YIIIEBOIOPOIbI.

I'anorenonponsBoaHbie YriieBOA0POA0B. D1eKMPOHHOE

cmpoeHue 2an02eHONPOU3800HbIX Y21e6000p0006. Peakliny 3aMellleHNs raloreHa Ha TUAPOKCHIL,
HUTPOIPYIILY, HMAHOTPYIIIY, amuHozpynny. JleicTBUE Ha raJIOr€HIIPOU3BOIHbIE BOAHOIO U
CIIMPTOBOTO pacTBopa 1ieiaour. CpaBHEHHE PEAKIMOHHON CIOCOOHOCTH aJIKMII-, BUHMII-, (DEHUII-
n OeH3mranoreHu10B. BzanmoaeiicTBue TUrajaoreHaikaHoB ¢ MarHueM U HuHKoM. [loHsiTre

0 METAJUIOOPraHUYECKUX COeTUHEHUSIX. Macnutiopeanuueckue coedunenus. Peakmue I punvsapa.
Vcnonp30BaHuE raloTeHOIIPON3BOIHBIX B OBITY, TEXHHKE U B CHHTE3E.

JdemoncTpanuu. 1. CocraBieHue MoJene MoJIeKyn ankaHoB. 2. bpoMupoBanue rexcana Ha
ceery. 3. ['openue merana, aTuiieHa, aneruieHa. 4. OTHOIIEHUE MEeTaHa, STUJICHA, alleTHIICHA

n OeH3oJla K pacTBOpaM IepMaHraHaTa Kanus u OpomHoi Boje. 5. Ilomydenuwe sTmieHa
peakuueit aeruaparanuu 3tanona. 6. [logydeHue aneTuneHa rupon3oM KapOuaa Kambius. 7.
Oxucnenve Tojlyoja pacTBOpoM nepmaHraHata kamus. 8. Ilomyuenue  crtupoiia
JEeTNoJuMepHU3alliel MOJUCTUPOJIa U HCIBITAHWE €ro OTHOUIEHHsS K pPacTBOPY MepMaHraHara
KaJusl.

2.3.3. Kucjsiopoacoaep:kauue oprannieckue coeuHeHust

Couprel. Knaccuduxanusi, HOMEHKIATypa U H30MepHUsi CHUPTOB. [omosorudeckuil psia u
oOmias gopmyna npeAaenbHbIX 0OJHOATOMHBIX CIUPTOB. dDu3nyeckue cBOICTBA MpeAeTbHBIX OJ1-
HOAQTOMHBIX CHUPTOB. BomopoaHas CBsI3b MEXIy MOJEKyJaMH M €€ BIMSHHE Ha (hu3HuecKue
CBOMCTBa CMPTOB. XMUMHUECKHE CBOWCTBA CIUPTOB: KUCIOTHBIE CBOMCTBA (B3aUMOJEUCTBUE C
HaTpUeM Kak CIOocO0 YCTaHOBJIEHHMS HaIW4Ms TUAPOKCOTPYMIbI); PEAKIHUU 3aMELICHHs
T'MJIPOKCUIIBHOM I'PYIIIIBI HA TaJIOTeH KAaK CIOCO0 MOIydeHHs] paCTBOPHUTENEH; MEXMOJIEKYIIpHas
U BHYTPUMOJIEKYJISIpHAs Aeruaparanus; o0pa3oBaHUE CIOXKHBIX 3(pUPOB ¢ HEOPraHMUECKUMH U
OpPraHMYeCKUMHU KHCJIOTaMM; TOpeHue; okuciaeHue oxcuaom wmean (II), mnoakucieHHbIM
pacTBOpOM II€pMaHraHaTa KaJlus, XpOMOBOM CMECBIO; PEaKLHUU YIJIEBOJOPOAHOIO pPaauKaa.
Cpasnenue peakyuonHou cnocobnocmu

NePEUUHbIX, GMOPUUHBIX U MPEMUYHBLIX OOHOAMOMHLIX CHRUPIMOE 6 pPeaKyuu 3ameueHusl.
Ankoronatsl. ['uaposns, ankuaupoBanue (CHHTE3 NPOCThIX 3GUPOB 10 Buiibamcony). Igupubi
Gocpopuvix kucrom. Poro mono-, ou- u mpugocpamos 6 buoxumuueckux

npoyeccax. IlpomblleHHBIH cuHTe3 MeTaHosa. IlosydeHue sTaHoNa: peakius OpOXKEHUs
[JIIOKO3BL, THUApaTalys dTHiIeHa. [[puMenenne Metanoua u 3TaHosa. @U3n0JI0rn4ecKoe
JNEUCTBME METAaHOJIA MW OTAHOJA HA OpPraHM3M 4eJoBeKa. MHOTOaTOMHBIE  CIIMPTHI.
OTUJIECHITIMKOJIb U TIMLEPUH KaK NPEACTaBUTENIN IPEICIIBHBIX MHOTOAaTOMHBIX CIIMPTOB, HX
¢u3nyeckue U XUMHUeckue cBoiicTBa. KauecTBeHHas peakuys Ha MHOTOATOMHbIE CIIUPTHI U €€
IIPUMEHEHHUE JUIsI PAcllO3HABAaHMs TIJIMIEPHMHA B COCTaBE KOCMETHYECKUX cpenctB. CuHTe3
OUOKCaHa W3 ATWIEHIUKoNsA. TokcnuHocTh sTuineHrnukoss. IIpaktuueckoe mnpumeHeHHE
STWJIECHIJIMKOJIS U INIALEPUHA.

IIpocTthie 3(QuUpBI Kak HU30MEPHI MPEAEIbHBIX OJHOATOMHBIX cnupToB. CpaBHEHHME HX
(GU3NYeCKUX U XMMHUYECKHX CBOMCTB CO cnupTamM. Peakius pacuieruieHusi IpocThiX 3(upoB
MO0JI0OBOJIOPOOM. [lepokcudbl npocmuix 3¢pupos, mepol npedocmopoICHOCU

npu pabome ¢ HUMU.

®enoabl. CtpoeHue, M30MepUs U HOMEHKIaTypa (eHosioB. B3auMHOe BiMsSHHE aTOMOB B
MoJiekyse penona. duznyeckue U XuMU4eckre cBOUCTBa (peHosa 1 Kpe3oioB. KucnoTHble cBoii-
CTBa ()EHOJIOB B CPAaBHEHHH CO CIHMPTAMHU: PEAKIUHU C HATPUEMIHAPOKCUIOM HaTpus. Peakuuun
3aMelleHus B OEH30JIbHOM KOJlblie (rajloreHupoBaHue (OpoMHpoBaHue), HUTpoBaHue). [lpocmuie
a¢upsl penoson. Oxucnenue penonos. KauecrBennslie peakiuu Ha ¢penod. [lomydenue penomna.
[Tpumenenue deHomna.

KapOonniabHble coeguHeHUsl. ANbIETHAbl M KETOHBI. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE KapOOHWIBHOM TIpYIIbl, €€ MOJSIPHOCTh M moJsipusyeMocTb. Kiaccudukarus
anbIeruioB U KeToHOB. CTpoeHue TmpenenbHbIX —albJIeruioB. l'oMoslorndeckuil  psm,



HOMEHKJIATypa, M30MepUsl MPEAeNbHbIX anbaerujgoB. CTpoeHHE MOJIEKYJbl aleTOHA.
I'oMonoruueckuil psia, HOMEHKIAaTypa 1 u3omepust ketoHos. Obmast popmyina mpe-

JETBHBIX aJbJIETUI0B M KEeTOHOB. dusnmyeckue cBOICTBa (hopManbiaerujaa, areraitbIeruia,
arieroHa. [lonsasmue o kemo-eHob HOU Mmaymomepuu KapOOHUIbHLIX coOeOuHeHutl. XUMUIEeCKHe
CBOMCTBA TMpENENIbHBIX aJbJCTHI0B U KETOHOB. MexaHusm peakyuu HyK1eopuibHO20
npucoeouHeHuss no KapOoHunrbHou epynne. Peakuuu TPHUCOCTUHEHUS BOJBI, CIHPTOB,
[IMAHOBOJIOPOJIa U THApoCynbduTa HaTpus. [lonyuenue ayemaneti u kemaneu.

CpaBHeHHE pPEaKIIMOHHOM CIIOCOOHOCTH aJbJETHIOB U KETOHOB B PEAKUUAX MPUCOECAUHEHHUS.
Peakuuu 3amenieHust aToMOB BOIOPOAA P YIIIEPOJHOM aToMe Ha rajoreH. [lonumepusanus
dopmanpaeruaa u aneranpaeruaa. Cunmes cnupmos 63aumooeticmsuem

KApOOHUNLHBIX COeOUuHenutll ¢ peakmusom I punvsapa.

Oxucnenne KapOOHWIBHBIX coequHeHUH. OCOOCHHOCTH peakUud OKHUCIICHHUS aleToHa.
CpaBHEeHHE  OKHCJIEHMSI  @IbJIeTMJIOB M  KETOHOB. ['mapupoBanue. BoccraHoBieHue
KapOOHUJIbHBIX COEMHEHHH B criupThl. KauecTBEHHBbIE peakiuy Ha ajlbJIeTUIHYIO

rpynny (peakuus «cepeOpsHOro 3epkanay, B3aumojeiictBue ¢ ruapokcugom memu (1D)).
Ab00NIbHO-KPOMOHOBASI KOHOEHCayusi anboecudos u kemonos. OcoOeHHOCTH (GopMabiaerua.
[lonyuenue mpenenbHBIX aNbAETU/IOB: OKHUCIEHHE CIHUPTOB, TUApATalus aleTHiieHa (peakius
KyuepoBa), okucienuem sTusieHa KUCI0pooM B ipucyTcTBuu xnopuaa namnaaus (I11). Tlomyue-
HUE alleTOHAa OKHCIIEHHEM TIpOMaHoNa-2 U Pa3iIoKEHUEM KallbLIMeBON WM OapueBoil conu
YKCYCHOM KHCJIOTBI. TOKCHYHOCTH alIbJAECTHNIOB. BakHelIlMe NpencTaBUTENN ajbJETUJ0B U
KETOHOB: (popMabJIeru/l, YKCYCHBIN aibJeru, alleTOH U UX IPAKTUYECKOEe UCTIOJIb30BaHUE.
KapGonoBbie kuciaorbl. CTpoeHue mpenenbHbBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
Knaccudukanus, nzoMmepus 1 HOMEHKJIaTypa KapOOHOBBIX KHUCIOT. DJIEKTPOHHOE U MPOCTPaH-
CTBEHHO€ CTpOE€HHME KapOOKCWIbHOW rpynnbl. ['omonoruueckuil psn u obmas dopmyna
MpeebHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT. @DU3WYecKue CBOMCTBA MpeesIbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha NpPHMEpPEe MYpPaBbHUHOUM, YKCYCHOM, MPOMHUOHOBOM,
NaJbMUTHHOBOM U CTEApUHOBOW KUCIOT. Bomopoanbie cBsi3u, acconuanusi KapOOHOBBIX KHUCIIOT.
XUMUYECKUE CBOMCTBA MPeIeIbHBIX OJHOOCHOBHBIX KaPOOHOBBIX KHUCIIOT.

Kucnornsle cBoiicTBa (M3MeHEHUE OKPACKH MHIAUKATOPOB, PEAKIMHM C aKTUBHBIMHU MeETallIaMH,
OCHOBHBIMH OKCHJIaMH, OCHOBaHHSIMH, COJIIMU). MI3MeHeHne cuiibl KapOOHOBBIX KHCIIOT MPU
BBEJICHUU JOHOPHBIX U aKIENTOPHBIX 3amecTuTeneil. B3anmoaelictBue kKapOOHOBBIX KUCIOT CO
cnupraMu  (peakuus dTepuduKanuu), OOpPaTUMOCTb  PEAKUUHU, MEeXaHusm  peaxyuu
smepugpuxayuu.

["anorennpoBanue kKapOOHOBBIX KHCIOT B OOKOBYIO LIETIb.

OcoOeHHOCTH XHMHUYECKUX CBONCTB MYpPaBbHHOW KHUCIOTHL llomyuyeHue mnpeaenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT: OKUCJIEHUE aJbJAECTUIO0B, OKUCICHNE IEPBUYHBIX CIIUPTOB,
OKHCJICHHE  allkaHOB M  alKeHOB,  THAPOJIM30M  TIE€MHUHAIBHBIX  TPUTAJOTEHUIOB.
Bzaumooeticmeuem peaxmuea Ipunvsapa c yenexucnvim eazom. llomydeHue MypaBbHUHOUW U
YKCYCHOM KUCJIOT B IPOMBINIIICHHOCTH. [I[puMeHeHre MypaBbUHON M YKCYCHON KHUCTIOT.
JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHI: OOIIUE CIIOCOOBI OTYyYEHHS, 0COOEHHOCTH XUMHUYECKHUX
cBoiicTs. ll[aBeneBas u MaoOHOBas KUCJIOTA KaK MPEICTaBUTENN JUKAPOOHOBBIX KUCIIOT.
Cunmesvl Ha 0CHOB8e MAOH06020 3Pupa. AHeuopudsl u UMUObL OUKAPOOHOBLIX KUCTON.
HenpenenbHble n apoMaTHYECKHE KHUCIOTHI: 0COOCHHOCTH UX CTPOEHUs U CBOMCTB. [Ipumenenue
OEH30MHOM KHCIOThl. ApOMaTHYecKue IUKapOOHOBBIE KHCIOTHI ((raneBas, mzodtaneBas U
TepedTaneBas KHCIOTBI): HPOMblULIEHHble Memoobl NoayieHus u npumernerue. lloHsTue o
THJIPOKCUKApOOHOBBIX KMCIOTAX U X MPEACTAaBUTEISIX MOJOYHOMN, TUMOHHOM, 0I04HOM 1
BUHHOW KUCIJIOTAX.

Beiciine mpenenbHble W HenpezeabHble KapOOHOBBIE KUCIOTHI. 3HAYEHHWE U TPUMEHEHHE
KapOOHOBBIX KHCIIOT.

POyHKIHMOHAIbLHBIE IPOU3BOIHbIC KAPOOHOBBIX KHCJIOT.

XAOpaHTUAPHUIBl U aHTHJIPUIBI KAPOOHOBBIX KUCIIOT: MOJIyuY€HHE, TUAPOIN3. B3aumooeticmsue
X0paHeuopuoos ¢ HykieopuibHbiMu peazenmamu. IlomydeHue CIOXKHBIX 3(UPOB ¢
HCII0JIb30BAHNEM XJIOPAHTHJIPUIOB U AaHTUAPUIOB KHCIIOT.



Cnoxuslie 3¢upsl. CTpoeHne, HOMEHKIATypa U U30MEPHsI CIOXKHBIX 3PupoB. CloKHBIE YPHUPHI
KaK N30Mepbl KaApOOHOBBIX KUCIOT (MEKKIaccoBas nzoMmepus). CpaBHeHHE (PU3UIECKUX

CBOMCTB M PEaKIIMOHHON CIIOCOOHOCTH CIOKHBIX 3(UPOB M U30MEPHBIX UM KapOOHOBBIX KUCIIOT.
IManponus cinoxHBIX 3(PUPOB.

CrniocoObl MoyueHHs CIOKHBIX 3(UpOB: 3TepuuKanus KapOOHOBBIX KHCIOT, AIMJIMPOBAHHE
CIHUPTOB U AJIKOTOJIATOB TaJIOTEHAHTUPUAAMU

U aHTUAPUAAMH, AJKWIMPOBaHUE KapOOKcWUIaT-uoHOB. Cunmes ClOJNCHBIX 2¢hupoe ¢heHnonos.
Cnoorcrule

agupuvl Heopeanuyeckux xuciom. Humpoenuyepun. IlpuMeHeHue CI0XHBIX 2(UPOB B MUILEBOM
1 Tap(HIOMEPHON MPOMBIIIICHHOCTH.

Ammuibl KapOOHOBBIX KUCIIOT: MOJTyYeHHE U CBOMCTBA HA IIPUMEpe alleTaMuIa.

Ionsmue o numpunax kapoonogwix kuciom. L{uaneuopunsi.

Comn kKapOOHOBBIX KHCJIOT, UX TEPMHUYECKOE Da3JIOXKEHHe B MPUCYTCTBHH mienoun. CHHTE3
KapOOHHMIIBHBIX COCTMHEHUH Pa3NioKEHHEM KaIbIIMEBBIX COJIeH KapOOHOBBIX KHCIIOT.
Jemoncrpanuu. 1. B3aumopeiictBue HaTpusi ¢ dTaHOJOM. 2. OKHCIEHHE 3TaHOJIA OKCHIOM
menu (I1). 3. l'openue stanona.4. BzaumoaeiictBrue TpeT-0yTUIOBOTO CIIUPTA C COJISTHOM KUCJIO-
toi. 5. Momodopmuas peakiusa. 6. OnpeneneHue aiabJIerwa0B MPHU MOMOIIM KauyeCTBEHHBIX
peakuuii. 7. OKuciIeHUE albAETHA0B IEpMaHraHATOM KaJusl.

JladopaTopHbie onbIThl. 1. CBOMcTBa 3THIIOBOTO ciupTa. 2. CBoiicTBa rmneprHa. 3. CBoiicTBa
(denona. 4. CpoiictBa popmanmua. 5. CBOMCTBA YKCYCHOM KUCIOTHIL. 6. Conmn KapOOHOBBIX
KHCJIOT.

2.3.4. A30T- U cepocoaep:kamue coequHenusi Hurpocoenunenusi. Jnekmponnoe cmpoenue
Humpozpynnul. [lonyuenue numpocoeounenuii. Boccmanosnenue Humpoapenos

6 amuHbvl. Apomamuueckue HUMPOCOEOUHEHUs. AKyenmopHvle C80UCMEa HUMPOSPYNNbL.
Anb0016HO-KpOMOH06as KOHOEHCayus HUmpocoeourenutl. Bapviguameie sewyecmsa.

Amunbl. Knaccudukanus mo THMy YrieBOJOPOJHOIO pajuKala U 4YHUCIY aMHHOIPYII B
MOJIEKYJI€, HOMEHKIIATypa, U30MepHsi aMUHOB. [lepBUUHbIEe, BTOPUYHBIE U TPETUUHBIE AMHHBI.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MPEACNIbHBIX aMHHOB. (DU3MYECKHE CBONCTBA
aMUHOB. AMHUHBI KaK OpPraHMYECKHE OCHOBAHMA: PEAKUUM C BOAOH, Kkuciotamu. Comm
aJIKUIaMMOHUs. Peakuins ropeHuss aMMHOB. AJIKWIMPOBAHUE U allUJIMPOBAHUE aMUHOB. Peakiyu
aMHMHOB C a30THCTOM KHCIOTOW. [lomamue o uemeepmuyHvIX AMMOHUEBLIX OCHOBAHUSIX.
Humposamunvl. Memoowr uoenmugurayuu nepeuyHvlX, 6MOPUUHBIX U MPEMUUHbIX AMUHOS.
Ilonyuenue amuno8 arKUIUPOBAHUEM AMMUAKA U BOCCMAHOBIEHUEM HUMPONPOU3BOOHBIX
Y2neeo0opo0os, us cnupmos. llpumenenue amunos 6 apmayeemuiecKol npoMblUIEHHOCHU.
Apomamuueckue amumnvl. AHuIUH KAk npeocmasumens apomamudeckux amunos. Cmpoenue
anununa. Bzaumnoe enusnue epynn amomog 6 MoiaeKynie anuiuna. Bausnue zamecmumeneti 6
apomamuueckom s0pe Ha KUCIOMHble U OCHOGHble CcGoucmea apunamunos. Ilpuuune
ocnabnenus OCHOBHBIX COUCME AHUIUHA 8 CPABHEHUU C AMUHAMU NPEOeNbHO20 PAOA.
Xumuueckue ceoucmea aHUIUHA: OCHOBHbIE CBOUCMBA (83aumMoOelcmeue ¢ KUCIOMamu),
peakyuu 3amewenus 8 apomamuieckoe s0po (2anozenuposanue (83aumooeticmeue ¢ OPOMHOU
600011),

HUMpoganue  (83aumooeticmeue ¢ a30MHOU  KUCIOMOL),  CYIb@UPOBaHUE); OKUCTEHUE,
AIKUIUPOBAHUE U AYUIUPOBAHUE NO AMOMY d30ma). 3awuma amuHOSpynnel npu peaKyuul
Humpoganus anuiruna. Ayemanunuo. /fuasocoeounenus. JJuazomupogarue

nepeuunvlx apunamunos. Peakyuu ouazocoedunenuti ¢ 8vl0eieHuem aszoma. Yciosus
asocouemanus, azo- u ouasococmasgiaowue. A3okpacumen, 3a6UcCUMOCcmy ux cmpoenust om pH
cpeovl. Hnouxamopwi. Ilonyuenue anununa (peaxyus 3uHuHa). AHUIUH KAk culpve O
npou3600cmea aHuIUHosblx kpacumenei. Cunmesvl Ha OCHO8e AHUNUHA.

Cepoopzanuueckue coeounenus. Ilpeocmasnenue 0 CepoOOPeAHUYECKUX — COCOUHEHUSIX.
Ocobennocmu ux cmpoeHus u ceoticmes. 3HaueHue cepoopeanuieckux CoeOuHeHuUll.
I'emepoyuknol. A30m-, kuciopoo- u cepocooepiicawyue cemepoyurivl. Pypau, nuppoi, muogen
U UMUOA301 KAK npeocmasumeny NAMUYIEHHbIX 2emepoyukios. [lpupooa apomamuunocmu
NAMUYTIEHHBIX 2eMePOYUKI08. DNEeKMPOHHOE CIMPOEHUE MONEKY bl



nuppona, apomamuyeckuii xapaxkmep moiaekyavl. Kuciommuvie ceoticmea nuppona. Peaxyuu
2UOpuUposanus cemepoyukios. Ionamue o npupoonvlx nopgupunax — xiopoghuiie u ceme.
Obwue npeocmasnenuss 06 ux poau 6 odacugou npupode. Ilupudun rax npedcmagumens
WeCTUYIEHHBIX 2eMePOYUKI08. DNeKMPOHHOE CIMpoeHUe MOEeKYIbl NUPUOUHA, APOMAMUYECKUL
xapaxkmep

monexkyavl. Ochoghvie ceoticmea nupuouna. Paznuuue 6 nposenenuu

OCHOBHBIX C80UCME NUPPoaa u nupuouna. Peakyuu nupuouna:

aneKmpopunivHoe 3ameujerue, cUOPUPOBAHUE, 3AMEUeHUeAMOMO8 8000P00A 8 [-NON0HCEHUU HA
euopoxcoepynny.  Iluxonumvl u  ux  oxucinenue. Kemo-enonvnass — maymomepus — f-
euopokcunupuouna. Taymomepus [-eudpokcunupuouna u ypayuid.

Ilpeocmasnenue 06 umuoazone, nunepuoure, NUPUMUOUHE, UHOOJE, HUKOMUHE, AMPONuHe,
ckamone, ¢ypgypone, eucmuoune, ucmamume, NypuHe, NYPUHOBbLIX U NUPUMUOUHOBLIX
OCHOBAHUSIX.

Hemoncmpayuu. 1. Ocnognvie ceolicmea amunos. 2. Kauecmeennvlie peakyuu Ha aHUiuH. 3.
Anununoswvie kpacumenu. 4. Obpazyvi 2emepoyuKiudecKux coeOuHeHul.

2.3.5. Buonozuuecku axmuegnsie geuyecmea Kupul kax crosicnvie d¢hupol 2nuyepuna u 8blCUUX
Kapbonoeuvlx Kuciom. Pacmumenvhvlie u dcusommusie Hcupbvl, Ux cocmas.

Quzuueckue couUCmMea HCUPOG. Xumuueckue Cce0UCMBA HCUPOB:2UOPUPOBAHUE, OKUCIEHUE.
Ilepoxcuonoe oxucnenue sxcupos. [lpocopranue sxcupos. I'uoponus unu omviienue H}upos Kak
Cnocob NPOMBIWIIEHHO20 NONYYeHUs CcoJlell 8blCUUX KapOOHosblx Kuciom. [udpocenuzayus
arcupos. Ilpumenenue sxcupos. Moina kax conu svicuux kapboroswix kuciom. Morwwue ceoui-
cmea molna. Ilpeocmasnenue o aunuoax. Obwue npeocmasienuss 0 OUONOUHECKUX (DYHKYUSX
JIUNUO08.

Yeneeoov. OoOwas dopmyna yenesooos. Knaccuguxayus yeneeodos. Momno-, onueo- u
noaucaxapuovl. Quauyeckue CE0UCMBA U HAXONCOeHUe Yele80008 6 Npupooe (Ha npumepe
2N0K03bl U Ppykmosvl). Jluneiinas u yuxkiuueckas popmul enoxko3vl u pykmo3ssl. [lupanossi u
@ypanosvl. ©opmyner Puwepa u Xeyopca. Ilonamue o maymomepuu Kaxk 6ude usomepuu
MeHCOY YUKIUYECKOU U JTUHetHoU Gopmamu. Onmuueckas uzomepusi 2nioKo3vl. Xumuueckue
CBOUCMBA 2NIHOKO3bl: OKUCIEHUEe XJIOPHOU UIU OPOMHOU 8000, OKUCIEHUE A30MHOU KUCIOMOL,
80CCMAHOBIIEHUE 8 ULeCMUAMOMHBIL CNUPM, AYUIUpO8aHue, AIKUIUPOSAHUe,

uszomepusayus, KaiecmeeHHvle peakyuu Ha 2110K03Y (IKCnepumMeHmanbHvle O00KA3ameibCmed
HaMuyus anb0ecuoOHol U CHAUPMOBbIX 2PYNN 8 2lI0K03e), CHUpmosoe, MOJIOYHOKUCILOE,
NPONUOHOBOKUCTIOE U MACIAHOKUCTIOe OpodiceHue. I TuKo3uoHblil 2uOpoKcUl, e2o cneyughuyeckue
ceoticmsa. Ilonamue o enuxozuoax. Ilowamue o 2ntokosuoax, ux HaxoxcoeHuu 8 npupooe. llo-
JyyeHue 2nokosvl. Ppykmosa Kax uszomep 2nokosvl. Puboza u dezokcupubosa. Ilpumenenue u
buonocuueckas pons yeneeo0os. OKkucieHue y21e60008 — UCMOYHUK IHEPSUU HCUBIX 0Pea-
HU3MO8.

Hucaxapuovt. Caxaposa Kax npeocmasumens HeBOCCMAHABIUBAIOWUX — OUCAXAPUOOS.
Cmpoenue, gpusuueckue u xumuieckue ceoticmea caxaposvl. Manomosa, 1axmo3sa u yenioouosa.
ux cmpoenue, usuyeckue u xumuieckue ceoticmaa. I uoponuz oucaxapuoos. Ilonyuenue caxapa
u3 caxapmotii ceexnvl. Ilpumenenue caxaposol.

Ionucaxapuowl. Kpaxman, enuxozen u yennronoza kax ouonozuyeckue nonumepwl. Kpaxman xax
cMech aMUNO3bl U AMUTIONEKMUHA, €20 Guzuieckue ceolicmea. Xumuueckue ceolicmaa
Kpaxmana: 2uopoaus, KayeCmeeHHAs peakyus ¢ UOO0OM U ee NpumeHeHue OJisi 0OHApYICeHUs
Kpaxmana 6 npooyKmax numanusl.

I'nuxozen: ocobennocmu cmpoenus u ceoticms. Llenntonoza: cmpoenue u guzuieckue ceolicmaa.
Xumuueckue ceolicmea yennono3vl: 2UOpoau3, oopazosanue CiloxcHvlx 3¢upos. Ilpumenenue
Kpaxmana u yeanonosvl. Ilpakmuyeckoe 3nauenue noaucaxapuoos. Ilowsmue o npouzgoocmee
bymazu.

Hyxneunoevie kucnomeol. Hykneo3uovi. Hyxneomuowsi. Hykieunogvle Kuciomel Kak npupooHvle
noaumepwl. Cocmas u cmpoenue Hykieunogvix xuciom ({HK u PHK). I'uoponu3 my-

KAEUHOBbIX KUCIOM. Ponb nyKieunoeulx Kuciom 6 scusHeoesmensHocmu opeanuzmos. Pynkyuu
JIHK u PHK. Komniemenmaprocmo. I enemuueckuii koo. Hccneoosanue cocmasa JIHK
uenoseKa U e2o npaKkmuieckoe 3HaueHue.



Amunokucnomul. Cocmas, cmpoeHue u HOMeHKIamypa amunokuciom. lomonocuveckuil pso
npeoenbHbIX amunokuciom. Mzomepus npedenvHvix amunokuciom. Onmudeckas uzomepus.
DQusuueckue ceolicmea npeoeibHuix amunokuciom. OCHO8Hble AMUHOKUCIOMbI, 00pazyoujue
oenku. Cnocobvl noayueHuss AMUHOKUCIOM. AMUHOKUCIOMbL KAK AMOmepHble opeaHudecKue
coeOuHenus, pagHoeecus 6 pacmeopax amunoxuciom. Ceoucmea amuHOKUCIOM: KUCIOMHbIE U
OCHOBHbIE CBOUCMEBA, U30INEKMPUIECKAS MOYKA, ANKUIUPOBAHUE U AYUIUPOBAHUE AMUHOSDYN-
nol;  omepugpuxkayus, peakyuu ¢ azomucmoil Kuciomou. Kauecmeennvie peaxyuu Ha
amunoxuciomol ¢ euopoxcuoom meou (I), Huneuopunom, 2,4-ounumpogdmopbenzonom.
Cneyughuueckue KauecmeenHvle peakyuu HA apomamudeckue U —2emepoyuKIuyecKue
AMUHOKUCTOMbL ¢ KOHYEHMPUPOBAHHOU A30MHOU KUCIOMOU, HA YUCMEUH C ayemamom C8UHYd
(). onsimue o yuknuueckux amuoax — 1akmamax u oukemonunepasunax. buonocu-

yeckoe 3Hayenue a-amunokuciom. Qbaacmu npuUMeHeHUs: AMUHOKUCTIOM.

Ilenmuowl, ux cmpoenue. I[lenmuonas ceazv. Amuonwii xapakmep nenmuouou cesazu. Cunmes
nenmu0os. I'uopoausz nenmuoos.

Benxku kak npupoonvie ouononumepv. Cocmas u cmpoenue benxos. llepeuunas cmpykmypa
benkos.  Xumuueckue — Memoowl VCMAHOBNEeHUs.  AMUHOKUCIOMHO20 — coCcmasa U
nocneoosamenvhocmu. PepmenmamuHulil 2UOpoIU3 benxkos. Bmopuunas cmpyx-

mypa b6enkos: a-cnupanv, f-cmpykmypa. Tpemuunas u uemeepmuunas cmpykmypa 0enKos.
Jlucynvgpuonvie mocmuxku u UOHHbIE U 8AH-0EP-8AAILCOBLL (2UOPOPOOHBIE) 83AUMOOEUCMBUSL.
Xumuueckue ceoticmea 6en1ko8: 2u0ponuU3, OeHamypayus, KayecmeeHnnvle (yeemmuvie) peakyuy Ha
oenxu. Ilpespawenuss 6Genkos nuwu 6 opeanusme. buonocuueckue @ynkyuu 6enxos.
Jocmuoicenus 6 uzyuenuu cmpoenus u cunmesa 0enKos.

Memoncmpayuu. 1. Pacmseopumocmo yeneeo0os 6 6ooe u smanoine. 2. Obpasybt aMuHOKUCIOM.
Jlabopamopusie onvimot. 1. Ceoticmsa enokoswl. 2. OnpedeneHue

Kpaxmana 6 npooykmax numanus. 3. Kupwet u ux ceovicmea.4. [{eemnuvie peakyuu 6enkos.

2.3.6. BvicokomonexkynapHule coeOuHeHus

OcHogHble NOHAMUSL 8bICOKOMOJIEKVIAPHLIX COCOUHEHUI: MOHOMED, NOIUMep, CMPYKMypHoe
36eH0, cmeneHb noaumepusayuu. OCHOBHblE CNOCOObI  NONYUEHUs BblCOKOMONEKVIAPHLIX
coeouneHutl: peakyuu noaumepusayuu u noauxoroencayuu. Cononumepusayus. Cmpoenue u
CMpyKmypa — nOAUMepos8.3asucumocms — CGOUCME  NOIUMEPO8  Om  CMPOEHUs.  MOJIeK)I.
Knaccugpurayus nonumepos: niacmmaccel (naiacmuku), snacmomepvl (KayuyKku), 60J0KHA,
komnosumel.  CopemeHHble  NIACMMACCHLl  NAACMUKU)  (ROIUSMUNIEH,  NOJUNPONUIEH,
NOIUCUPOT, NOTUBUHUIXIOPUO, (hmoponaacm, norusmuileHmepepmanam, akpui-oy-
MAaAoUeH-CMUpoJIbHbllL NIACMUK, NOoAuKapooHamsl). Tepmonnacmuunvie U mepmoOpeaKmueHbie
noaumepvl. Qenonghopmanvoecuonvie cmonvl. Komnozumuvie mamepuansi. Ilepcnekmugol
UCNONL308AHUS KOMNO3UMHBIX MAMepuanos. Yeueniacmuku. OJNOKHA, UX Klaccupurkayus.
IIpupoousie u xumuyeckue 6onoxkHa. Hckyccmeennvle u cunmemuyeckue 8010kHa. [lonamue o
8UCKO3e U ayemamHom 6onokHe. Ilonusghupuvie u noruamuoHvle ONOKHA, UX CMPOEHUe,
ceoticmea.  Ilpakmuueckoe  ucnonvzogauue  80J10KOH. Onacmomepvl. [lpupoonvii u
cunmemuyeckuti kayuyk. Pezuna u s6onum. IIpumenenue nonumepos. Cunmemuyeckue

nieuku. Memobpansi. Hoevle mexnonocuu OanvHeliuie2o 08epUIEHCMBOBANHUSL  NOIUMEPHBIX
mMamepuanos.

Jemoncmpayuu. 1. Obpasyvr niacmuxos. 2. Koanekyus eonoxown. 3. Ilonuxonoencayus
IMUNIEH2IUKOTIA C mepedhmanesoll UCI0moll.

Jlabopamopnsie onvimol. OmuouieHue CUHMEMU4eCKUX 80JI0KOH

K pacmeopam KUCiom u wjeioyeu.

2.4. Xumus u ysncuzno

2.4.1. Xumuueckas mexuonocusa(Xumusa é npomMvlutieHHOCIMU)

Ocnoenvie npunyunvl xumuueckoi mexnonozuu. O6-

wue npedCcmaesieHusi 0 NPOMbIULIEHHBIX CHOCO0AX NOYYEeHUU XUMUYECKUX Belyecms.
Ilpou3e00cmeo cepHoll KUCI0MbL KOHMAKMHBLIM CHOCOOOM.

Xumusm npoyecca. Couipve 01 npouzsoocmea cepuou Kuciomsl. Texnoneuueckas cxema
npoyecca, npoyeccul u annapamal.

Mexanusm kamanumuueckozo oeticmeusi okcuoa sanaousi (V).



Ilpouseoocmeo ammuaxa. Xumusm npoyecca. Onpeoenenue NMUMANIbHbIX YCA08ULL NPOBEOEHUS]
peaxyuu. [Ipunyun yupkyaayuu u e2o peaiuzayus 8 mexHoI02UYecKoU cxeme.

Memannypeus. Yepnas memannypeus. Ilpouzsoocmeo uyzyHa. omeHHwlll npoyecc (cvlpve,
VCMPOUCMBO OOMEHHOU neuu, Xumusm poyecca). [Ipouzsoocmeo cmanu 8 MapmeHO8CKOU neyu.
IIpousso0cmeo manu 6 KUCIOPOOHOM KOHEepmepe U 6 2NeKMpPOoneuax. pamou Memoo noayieHus
Jcenesa us pyowl. [{eemnas memaniypeusi.

Opzanuyeckuit cunmes. [lpomviunennas opeanuueckas xmusi. OCHOBHOU U MOHKUILL
opeanuveckuu cunmes. Haubonee pynHomonnaxicuvie npou3zeo0cmea op2aHudeckux coeOuHeHu.
IIpoussoocmeo memanona. Ilonyuenue YKCYCHOU KUCIOMbI U OPMAIbOe2UOd U3 MemaHoud.
Tonyuenue ayemama yenntono3uol.

Coipve Onsi opeanudeckoli npomviutiennocmu. Ilpobrema mxo0006 u noOOUHLIX NPOOYKMOS.
Cunme3svl Ha ochose cunmes-

easa.

2.4.2. Xumus u 3Kkonozcusn

Xumuueckoe 3azpsasHenue OKpydcaroujeni cpedvbl u e20 0cieocmsus. JKonocus u npobdiema
oxXpamsl OKpydHcaloujeli cpeobl. «3eneHasn» Xumusl.

Jemoncmpayuu. 1. Coipve 015 npouzgoocmea ceproti kuciomol. 2. Mooenv kunswezo cnos. 3.
HKeneznas pyoa. 4. Obpazywl niasos dxcenesa.

2.4.3. Xumusn u ynepzemuxa

Ilpupoonvie ucmounuku yene000po0os. Ilpupoonulii u onymHulli HehpmaHoU 2aszvl, UX cOCmMas u
ucnonvzosanue. Heghmo ax cmeco yenesooopooos. Cocmae negpmu u ee nepepabomka.
Ilepsuunas u emopuunas nepepabomika negpmu. Ilepeconka negpmu. Kpexune. Pughopmune.
Hegmenpooykmer.  Oxkmanosoe uucno enzuna. Oxpana  okpyxcarowei  cpedvl  npu
Heghmenepepabomke mpancnopmuposke Hegpmenpodykmos. Kamennwiii yeons. Kok-

cosanue yens. Iasuguxayus yena. Ixonocuueckue npobiemvl, 0O3HUKAOWUe Npu UCNOIb308AHUU
Vyelisl 8 Kayecmee MmonIud. 1bMmepHaAmueHvle UCOYHUKIU IHEPSUU.

2.4.4. Xumusn u 300posve

Xumua nuwu. Kupwvi, Oenku, yenesoovl, Gumamumnsl, epmenmol. PayuonanrbrHoe numanue.
Tuwesvie dobasxu. [luwesvie 0obasku, ux kKiaccugukayus. 3anpewjeHuvie U pazpeuleHHvle
nuujeevle  0obaexku. OcHoebl nuweson  xumuu. umus 6 Mmeduyuue. Ilonamue o
Gapmayesmuyeckoui xumuu ¢hapmaronoauu. Pazpabomra nexkapcms. Jlekapcmeentvle cpeo-
cmea, ux kiaccuguxayus. Ilpomusomuxpodbuvle cpeocmea (cynrvghanuiamuoHvle npenapamol u
anmubdbuomuku). AHanrbeemuKy acnupuH, aHaIb2UH, NAPAYEmamoJl, HapKomuieckue aHaibe-
muxu). AumueucmamunHvle npenapamsl. Bsowcywue cpeocmea. opmoHbl u 2opMOHATbHbIE
npenapamul. Ilpobnemvl, césa3anHvle NpUMEHEeHUeM JIeKapCmEeHHbIX npenapamos. Bpeousie
Ppusvbiuky U akmopwvl, paspyuwiarougue 300posve (U30bimounoe nompedieHue HCUPHOU Nuul,
KypeHue, ynompeo.ieHue aiKo20s, apKOMAanus).

2.4.5. Xumusn ¢ noeceonesnoil Hcu3nu

Kocmemuueckue u napghromepuvie cpedcmea. vimogas xumus. Ilonamue o nogepxHocmHo-
akxmuenvix eewjecmeax. Mowwue u uucmawue cpeocmsa. Ombenusarowue pedcmaa. llpasuna
bezonacnoli pabomoel ¢ eOKUMU, 20PIOYUMU  MOKCUUHBIMU 8eujecmeam, cpeocmaeamu o6uimosol
Xumuu. uemenmol u Kpacku. [lpunyunsl okpawusanus mxaxel.

2.4.6. Xumusn 6 cmpoumenvcmee

T'unc. Hzeecmo. Llemenm, bemon. Kueu. Ilo060p onmumanvHeix cmpoumenbHbix Mamepuanios 6
NPAKMUYecKol 0esmenbHOCMU 4el08eKda.

2.4.7. Xumus 6 cenvckom xo3aiicmee

Munepanvhvie u opeanuyeckue yooopenus. Cpedcmea awyumvl pacmenuu. Ilecmuyuovl:
UHCEKMUYUObL, 2epOUyUObl U YHeUYUOsl. Penennenmeoi.

2.4.8. Heopzanuueckue mamepuanni

Cmexno, ezco 6uovl. Cunukamuas npPOMbIUIEHHOCMb. PAOUYUOHHBIE U  COBPEMEHHbIe
Kepamuieckue Mamepuabl.

Csepxnposoosyas kepamuxa. [lonamue o kepmemax, Mamepuaiax ¢ 8blcOKol meepooCcmyio.
2.4.9. Xumusn ¢ cospemennoit nayke

Ocobennocmu cogpementnou nayku. Ilpogeccus xumuxa.



Memooonozusi nayunozo uccrnedosanus. Memoowr Hayunoeo o3manus 6 xumuu. CyOvekm u
0bvekm Hayunoco nosHauus. Ilocmanosxka npobremvi. COOp ungopmayuu u HaKonieHue
Gaxmos.

lTunomesa u ee skcnepumenmanvHas nposepka. Teopemuueckoe OvACHEHUE NOYYEHHBIX
pezynibmamos. Unoykyus u 0eoykyus.

OKkcnepumenmanvhas — NpoGepKA  NOJVYEHHLIX — MeOpemuyeckux  blgo0o8 ¢ Yelvblo
pacnpocmpanenusi ux Ha 0Oolee wWUpoKuu Kpye Ovekmog. Xumuueckuil awanius, Ccummes,
MOOENUPoB8aHue XUMUIECKUX NPOYeccos U A61eHull KaKk Memooa Hay4Ho2o no3Ha-

Hus. Hanocmpykmypul. 6edenue 6 npoekmmuyio dessmenvHocms. Ilpoexm. Tunvl u

8UObl  Npoekmos, smanvi peanusayuu npoexma. OcobeHnocmu pazpabomku  NpPoeKmos
(nocmarnoska yenei, no0OOp Memooux, paboma aUMepamypHuLMU UCMOYHUKAMU, OPopMIeHUe
U 3auuma npoekma,).

Hemounuxku  xumuueckoti ungpopmayuu. Ilouck xumuueckou uHgopmayuu no HA36AHUAM,
uoenmuguxamopam, cmpykmypuoim goopmynam. Paboma c 6azamu 0anHulx.

Coepemennvie usuxo-xumuueckue memoosl YCmMaHOBNeHUs

cocmasa u cmpykmypbul 6euecms.

Memoncmpayuu. 1. Iuwesvie kpacumenu. 2. Kpawenue mxaneti. 3. Ombenueanue mraueti. 4.
Konnexyusa cpeocms sawumuor acmenuii. 5. Kepamuueckue mamepuanvl. 6. l{eemuvle cmekia.

7. Ilpumepwl pabomul ¢ xumuueckumu 6a3amu OAHHbIX.

Jlabopamopusie onvimot. 1. 3nakomcmeo ¢ morowumu cpeocmeamu. 2. Kneu. 3. 3nakomemeo c
MUHEPATbHLIMU YOOOPEeHUAMU U3YYeHUe UX CBOUCMS.

2.5. Tunwvt pacuemmnsvix 3a0au

1. HaxooicOeHue MOneKyniapHot (popmynvl yeneeo0opooda 0 e20 NIOMHOCHU U MACCOB0U 00Je
9/1EMEHMO8, 8XOOAWUX 8 €20 OCMAB UTU NO NPOOYKMAM C2OPAHUSL.

2. Pacuemwvt maccosoii 0ou (Maccol) Xumuuecko2o coeOuHeHUs: 8 CMecu.

3. Pacuemwt maccwi (0b6vema, Konuuecmea eewjecmea) npooyKmos peaxyui, eciu OOHO U3
seujecmes 0aHo 6 u3dvimKe (umeem pumeci).

4. Pacuemvl maccosou unu 00beMHOU 001U 8bIX00a NPOOYKMA peakyuu Om meopemudecKu
803MOIAHCHO2O.

5. Pacuemul mennogozo a¢gppexma peaxyuu.

6. Pacuemul 06beMHbIX OMHOUIEHUL 24308 NPU XUMUYECKUX eaKYUsIX.

7. Pacuemwi maccovr (0obvema, koauuecmea eewecmea) NpoOyKma peaxyuu, eciu O0OHO U3
gewecms OaHo 8 8uoe pacmeopa ¢ ONPedeIeHHOU MACCOB80U O0Jlell paCmBOPEeHHO20 8eulecmad.

8. Pacuemwi sHepeuu axmueayuu u KOHCMAHMbL CKOPOCMU €aKyuu no 9KCNepUMeHmalbHbIM
OQHHBIM.

9. Pacuem KoHCManmvl pagHo8ecUs N0 pa6HOBECHbIM KOHYEHMPAYUIM 8eULeCNS.

10. Pacuem paeHnogecHvlX KOHYeHMpayull ewecms, eciu U38ecmHtvl UCXO0OHble KOHYEHMPayuu
gewecms u KOHCMaHma pagHoBecuUsl.

11. Pacuem pH pacmeopa CunvbHOU KUCIOMbI U CUTLHO20 OCHOBAHUSA, eClu U3BECMHA UX
KOHYEeHmMpayusi.

12. Pacuem pH pacmeopa cnaboii xuciomsl u c1abo2o0 OCHO8AHUS, CIU U3BECMHA UX
KOHYeHmMpayusi U KOHCMAHmMa OUCCOYUayu.

13. Pacuem pacmeopumocmu conu, eciu uzgecmua eenuduna e I1P.

14. Pacuemsi ¢ ucnonv3osanuem 3aK0HO8 31eKMpOU3a.

2.6. Temovl npakmuueckux pabom

1. Cxopocmb xumuueckux peaxyutl. Xumuieckoe pagHosecue.

2. Dxcnepumenmanvhoe peuieHue 3a0ad no meme «I anoeervly.

3. Dxkcnepumenmanvroe peuieHue 3a0ay no meme « XaibKo2euvly.
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4. Ilonyuenue ammuaxa u usyveHue e20 C8OUCMS.

5. Dxcnepumenmanvroe peutenue 3aday no meme «nemeHmuol

NOO2PYNNbL A30MA.

6. Dxcnepumenmanvroe peuleHue 3a0ay no meme «Memannvl e1a6HBIX NOOSPYNN Y.

7. [lonyyenue meonoeo Kynopoca.



8. Oxcnepumenmanvhoe pewenue 3aday no meme «Memannvl
NnOOOYHBIX NOOSPYNNY.

9. llonyuenue conu Mopa.

10. U3zeomoenenue mooenell MONEKYl OP2AHULECKUX BEUeCMS8.
11. Ilonyuenue smunena u uzyyexue e2o C80UCME.
12. Ilonyuenue bpomsmana.

13. Ilonyuenue ayemona.

14. Ilonyuenue ykcycHOU KUCIOMbL.

15. Cunmes smunayemama.

16. I'uoponus kpaxmana.

17. Hoenmughuxayus opeanudeckux eeuecms.

18. Pacnosnasanue nnacmmacc.

19. Pacnosnasanue 80J10KOH.

20. Kpawenue mkaHeil.

2.7. Temol 0OonoanumenbHviX ONLIMOE U CUHME308
1. Onpeodenenue kavecmeenno2o cocmasa op2aHu4ecKo2o
gewecmaa.

2. Ilonyyenue memana, uzyyeHue e2o C80UCMS.

3. Ilonyuenue ayemunena u onvlmol ¢ HUM.

4. Ilonyuenue smunena u coobupanue e2o 8 2a3omemp.
5. Cunmes oubpomsmanua.

6. Csoticmea ckunuoapa.

7. Bozeonka nagpmanuna.

8. Obpasosanue uoooghopma.

9. Ilonyuenue axkponeuna.

10. Ilonyuenue uzoamunayemama.

11. Cunmes kpacumens aHUIUHOBO2O0 201)0020.

12. Cepebpenue.

13. Kpucmannuzayus uz nepecoliuyyeHH020 pacmeopa.
14. Ilonyuenue manaxuma.

15. Ilonyuenue sicenesnoco Kynopoca.

16. Ilonyuenue copvkoti conu.

17. Ilonyuenue 6poma u 6poMHOU 800bL.

18. Ilonyuerue x10po6000p0o0Oa U CONAHOU KUCTIOMDL.
19. Ionyuenue nupogoproeo sxncenesa (I).

20. Ionyuenue eudpoxcuoa sncenesza (Il).
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21. Cunmes eudpoxapbonama Hampus.

22. Cunme3s anoMoKaIuesvix K8acyos.

23. Cunme3 xnopuoa meou (11).

24. Anromomepmusi.

25. Bzaumooeticmsue anoMutus ¢ OpoMoM.

26. ['openue yens u cepvl 6 pacniagieHHOU celumpe.
27. Bzaumooeticmgue HUMpuma Hampust ¢ 60001.
28. Boccmanognenue c8uHYa MacHueMm.

29. O30n 6 npobupxe.

30. Ilpucomosnenue KpaxmaibHo2o Kielicmepa U U0OKPAXMAaibHOU OYMAazu.
31. Ilonyuenue «KynopocHo20 Maciay.

32. Obyenusanue caxapa cepHOU KUCIOMOU.

33. Peakyus, komopoti 6onee namu mulcsad iem.

34. «Jlucuii x6ocm» U3 yuruHoOpa.

35. «Heopeanuueckuti caoy.

36. Xpycmsawas onoesanuas naiouxa.

37. Cnnas Byoa.



38. Benviwka cmecu nepmancanama Kanus ¢ 2UyepuHoM.
39. Ceunyosvlii yemenm.

40. Benvuiwka cmecu nepmaneanama Kaaus u antOMUHUsL.
41. «Bynkany.

42. Xumuueckuu cepnenmapui.

43. Tauncmeennas HAoONUcsy.

44. I pasuposxa no meou.

[IpakTrueckas peannsanysi BOCIUTATEIbHOIO NOTEHI[MANA YPOKa ONpEAEIseTcs] B paMKax
moxyis «IkonbHbIN ypok». PaboTa Ha ypokax opraHu3oBaHa B COOTBETCTBUU C BUJIaMU
(poGIIeMHO-1IEHHOCTHOE OOIIeHNE, T03HABATEIIbHAS, IIPOCKTHAS) U (hOpPMaMHU JEITEITHHOCTH
(JIexum, MpakTUYecKue padoThI, MPE3EHTAINH, YI€OHbIE TIPOCKTHI, TECTUPOBAHUE, TOHATUITHBIE
JTUKTaHTBI, pelICHUE T03HABATEIbHbBIX 3a/laHUH; BBINIOJIHEHUE 33aJJaHUI Ha BbISIBJICHHE
XapaKTEePHBIX MPU3HAKOB, HA TIOUCK CXOJICTBA U pa3jINyus, Ha BBIOOp KPUTEPUEB AJISl CPABHEHHUS,
pelieHre mpoOIeMHBIX BOIPOCOB, YCTHBIE BHICTYIIJICHHUS Ha YPOKax, MO JOMaIIHEMY 3aJJaHHIO, C
COOOIlIEHNEM Ha 3a/IaHHYIO TEMY, PE3EeHTAlUs Ha 3a/IaHHYI0 TEMY, BBIIIOJIHEHNE IIPOEKTHOTO
3aJlaHus, UCCIIEOBaHNE Ha MOATBEPKICHUE WIH ONPOBEPKEHNE TUIIOTE3bl, COCTABIICHHE
000011arorIeit TabIuIbI, CXEMBI, KJIacTepa Ha 33JIaHHYIO TEMY, COCTABJICHHE MTPOCTOTO,
CJI0HOT0, TE3UCHOTO, IUTATHOTO TJIAHOB).

Peanm3arus BocuTaTeIbHOTO IOTEHIIAAA YPOKa MIPEIOoJIaraeT CeIyroIiee:
L] YCTAHOBJICHHUC JTOBCPUTCIIbHBIX OTHOHIeHI/Iﬁ MCXKAY VYUHUTCICM H €ro VY4YCHHKaAMMH,
CHOCO6CTBV}OHII/IX IMO3UTHUBHOMY BOCIIPHUATHUIO YVYAIIMMHUCA TDC6OBaHI/II\/'I )41 HDOCB6 YUUTCIIA,
[IPUBJICYEHUIO WX BHUMAaHHUSA K OOCY)KIaeMOW Ha YpoKe HH(GOPMAIUH, aKTHBU3AIMKA HX
[103HABATENLHON AEATEILHOCTH,
° MOOYKJICHUE INKOJBbHUKOB COONIONAThL HAa YPOKE OOIIECNPUHATHIE HOPMBI IOBEAECHUS,
IpaBuiIa OOIIECHUS CO CTApIINMH WUTEIIMHU) M CBEPCTHUKAMU (IIKOJHHUKAMHU), IMPUHIMIIEI
Y4eOHOM JINCITUTUIMHBI B CAMOOPTraHU3aIINN;
. [IPUBJICYEHNE BHUMAHMS IIKOJHHUKOB K I[EHHOCTHOMY acIEKTy M3y4aeMbIX Ha ypoKax
SIBJICHHM, OpraHu3alis UX padOThI C IM0JyJYaeMOl Ha YPOKE COUMAIBLHO 3HAYMMON MHGOPMAaIIHER
— MHUIMMPOBAHUE €€ 00CYKIEHHs, BBICKA3bIBAHUS YYAIIIMMHUCI CBOETO MHEHHMS 110 €€ IOBOJY,
BBIPaOOTKH CBOEr0 K HEM OTHOIIEHHS;
. HCII0JIb30BAHME BOCITUTATEIBHBIX BO3MOXKHOCTEH COJIEP)KaHUs y4eOHOTO IIpeIMeTa Yepe3
JEMOHCTPAILMIO JCTSIM I[PUMEPOB OTBETCTBCHHOI'O, T'PAXKJTAHCKOTO ITOBEACHHUS, IPOSBIICHUS
YEJIOBEKOIFOOUS M JIOOPOCEPACYHOCTH, Yepe3 MOoa00P COOTBETCTBYIONIUX TEKCTOB JIJISl UTCHHS,
3aja4 JijIsl peIIeHus], MPOOJIEMHBIX CUTYallui JIJIsl OOCY)KJICHHS B KJlacce;
° [IpUMEHEHUE HA YPOKE HMHTEPAKTHUBHBIX (OpPM pabOThI YYaIIMXCS: MHTEINIEKTYAJIbHBIX
WP, CTUMYJIMPYIOIIMX HO3HABATEIbHYI0O MOTHBAIMIO IIKOJILHUKOB, TUIAKTHYECKOI0 TeaTpa, e
[IOJYYECHHBIE HA YPOKE 3HAHMS OOBIIPLIBAIOTCA B TEATPAJbHBIX ITOCTAHOBKAX; JMCKYCCHUM,
KOTOPBIE JIAIOT YYAIIUMCS BO3MOKHOCTE IIPUOOPECTH ONBIT BEJIEHHUS KOHCTPYKTUBHOI'O AHAJIOra;
CPYIIIOBOM pabOThl MM PabOThl B Iapax, KOTOPbIC y4aT INKOJbHHUKOB KOMaHJHOH paboTe U
B3aUMO/ICHCTBUIO C IPYTUMH JI€THMU;
° BKJIFOUEHHE B YPOK HMTPOBBIX MPOLEAYpP, KOTOPbIE MOMOTAIOT MOAEPKATh MOTHBAIMIO
JeTell K TMOJYYEeHUIO 3HAHWM, HaTaKWBAHUIO TMO3UTUBHBIX MEXKIWYHOCTHBIX OTHOIIEHHH B
KJ1acce, MOMOTal0T YCTAaHOBJICHUIO T0OpOKenaTeabHoi aTMochepsl BO BpeMs YpoKa;
° opranmsanug medcTBa  MOTHBHUPOBAHHBIX M OPYAMPOBAHHBIX VYAIIMXCA Had HX
HEYCHEBAIOIIMMHY OJHOKIACCHUKAMM, HAIOIIEr0 IIKOJLHMKAM COLMAIBLHO 3HAYMMBIA OIBIT
COTPYOHMUYECTBA M B3aMMHOM IOMOIIIH;
. HHULIMHAPOBAHNE U HOAAEPKKA HMCCIEN0BATEIbCKON JAEITEIbHOCTH IMKOILHUKOB B paMKax
peaM3aliil MMHA HMHAMBUAYAJIbHBIX M TPYOIOBBLIX HMCCIEIOBATEIBCKHX IPOEKTOB, YTO HACT
IIKOJBHUKAM BO3MOKHOCTH IPHOOPECTH HABBIK CAMOCTOSITENIHLHOIO PEIIEHUS TEOPETUUECKON
npoOJIEMBI, HABLIK T€HEPUPOBAHUA U 0(opMIEHNS COOCTBEHHBIX MIEH, HAaBLIK YBAKHUTEIHHOIO




OTHOIICHUA K YYXHMM HACAM, O(bODMJIeHHLIM B pa60Tax IPYIUX HCCASAOBaTEICH, HaBBIK

HVGHH‘IHOFO BBICTYIJICHHS Mepe] ayaIUuTOPHUEH, aprYMEHTHPOBAHUS M OTCTAMBAHUS CBOSH TOYKHU

3pCHUA.

TemaTn4veckoe INIAHUPOBAHHE

10 KJIACC
Ne Ha3Banus TeMbl Kounyecte | KoauuectBo | KosmyecTBo Monyanb
0 4acoB NPAKTHYECKH | KOHTPOJILHBI | pocnuTaATeILHO
X pabor X pabotr if IporpamMmel
«IKOJIBHBIN
YPOK»
1.| TToBTOpEHUE U 17 1 «/lenp 3HaHMII»
yriyOJieHue 3HaHU!
2.| OCHOBHEIE TOHATHUS 13 MexayHapOIHbI
OPraHN4eCcKO XUMHH i 1eHb
IIKOJBHBIX
OMOIMOTEK
3.| YraeBomopo sl 26 2 1 MexayHapOIHbI
U JICHb
TonnepantTHOCTH
Jlenp HapOoHOTO
Enuncraa
4. Kucnopoaconeprxaiu 18 4 1 Jlenn [ToGeanr
€ OpraHMYEeCKHe JleHb
COCITMHEHUS
a Koncturyunmn
5.| A3oT-m 5 JleHb
cepocozepKaiue POCCHUICKOM
COCIIMHEHUS HAYKH
6.| buonornyecku 16 2 1 MexyHapOTHBI
aKTHBHBIC BEIIECTBA i1 IeHb POTHOTO
A3bIKa
7.| BeicokOMONEKYASIPHBI 6 2 HUTOroBas Jleun
€ COCTMHCHUA KOCMOHAaBTHKU
105 10 4+utorosas 6
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