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PaGouast mporpamMmma 1o yriryOJeHHOMY W3YYCHHIO XMMHUH OpPHUEHTHpPOBaHA Ha OOYyYaIOIIUXCS
10-11 xuaccoB u pa3zpaboTaHa Ha OCHOBE:

- Pabouas nporpamma pa3paboTaHa B COOTBETCTBUH ¢ DeepanbHbIM rOCy1apCTBEHHBIM
o0Opa3oBaTenbHBIM CTaHAapTOM U [IpuMepHOii OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMOii.
VY4eOHUKM JaHHOM JTMHUU MPOLUIN KCIEPTU3Y, BKIOUeHbl B DenepanbHblil IepedeHb U
o0ecreynBar0T OCBOEHHE 00pa30BaTEIbHOM MPOrpaMMBI CPETHET0 001Iero 0Opa3oBaHus Ha
yII1yOJIEHHOM YPOBHE.

- TpeOoBaHMI K pe3y/lbTaTaM OCBOCHHS OCHOBHOH 00Opa30BaTEeNbHOW MPOrpaMMBbl CPEIHEro
obmero oopazoanus ['bOY COI Ne22 r.o.Yamaegsck;

Pabouas nporpamma obecrniedyeHa yueOHHKAMU, YI€OHBIMH TOCOOUSMU, BKITFOYCHHBIMU B
(benepanbHbII IepeueHb yUeOHUKOB, peKOMeH1yeMbIXx MuHoOpHayku P® k ncnosib3oBaHuio:
1. YMK B. B. Epemuna, H. E. Ky3pmenko, A. A Jlpo3znosa, B. . Tepenuna, B. B. JIyHuHa,
peanu3oBathk TpeboBanus, npeabsasiasiembie @PI'OC k pe3yabTaTaMu YCIOBUSAM OCBOCHUS
npeaMeTa, a AIMUHUCTPAIH 00pa30BaTeIbHOM OpraHn3alui — TPEOOBAHUS K OCHOBHOM
00pa30oBaTeIbHON IPOrpaMMe B €€ COJIepkKaTeIbHOM pasjelie

2. Yuebuuk Xumus. YriayoneHHsiit ypoBeHb. 10—11 ximaccsl : pabovas nmporpamMma K JMHUU
YMK B. B. JIynuna : yaebHo-metoanueckoe rnocooue / B. B. Epemun, A. A. JIpo3nos, 1. B.
Epemuna, 3. 10. Kepumo. — M. : lpoda, 2019. — 324, [1] c.

ISBN 978-5-358-17600-3

Pabouas mporpamma paspaboTana B COOTBETCTBHH ¢ DenepanibHBIM rOCy1apCTBEHHBIM
o0Opa3oBaTesbHbIM CTaHAapToOM U [IpuMepHOit OCHOBHOM 00pa3oBaTenbHOM IpOrpaMMoii.
Y4eOHUKY TaHHOH JTMHUM TPOILIH SKCIIEPTU3Y, BKIIOYEHBI B DenepaibHbIi IepeueHb U
o0ecrneynBaroT OCBOEHHE 00pa30BaTeIbHOM MPOrpaMMbl CPEHEro 00ILero o0pa3oBaHus Ha
yriayOJIeHHOM YPOBHE

[Iporpammoii OTBOAMTCS Ha HM3yYeHHE XUMHUHM Ha yriayosneHHoM ypoBHe 210 wacos,
KOTOPBIC paclpeiesieHbI M0 KJIaccaM CIICAYIONIMM 00pa3oM:

10 kitacc-1059acoB (3 yaca B HE/IEIIO)

11 xmacc-10549acoB (3 yaca B HeJIEI0)

Kitace KonngectBo npakTryeckux | KonmuectBo KOHTPOJIBHBIX
pabot pabor

10 kmacc 10 5

11 kmacc 10 5

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT'O ITIPEJMETA

K JIMYHOCTHbIM pe3ynbTaTaM OCBOEHUSI OCHOBHOW oOOpa3oBaTesibHOM
nporpamMmmbi:

HI/I‘IHOCTHI)IG p€3YJ'II>TaTIaI UMCIOT HaHpaBJ'IeHHOCTI) Ha pGHIGHI/IC 3aJa4 BOCIIUTaHUA,
Pa3BUTHA U COOHUAIN3AIINN 06y‘IaI-OH_II/IXC$I cpeacTBamMu ImpeamMeTa.

1. TI'pasccoanckoe éocnumanue:

® JIPpCACTABJICHUEC O COLOUAJIBHBIX HOpMax MW MpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUNA B
KOJUICKTHBE, B TOM YHCJIE€ B COITMAIBHBIX COOOINECTBAaX; TOTOBHOCTh K pa3HOOOpa3HOU
COBMECTHOM JESATEIbHOCTH TPU BBINOJHEHUH Y4YeOHBIX, IO3HABATENbHBIX 3ajad,
cO31aHun yqe6HBIX IIPOCKTOB; CTPEMJICHUC K B3aWMMOIIOHMMAHWIO W B3aMMOIIOMOIIN B
npolecce 3Toi y4yeOHOW AeATeNbHOCTH; TOTOBHOCTh OILEHMBATh CBOE IOBEACHUE U
IMOCTYIIKH CBOHUX TOBapI/IHIeﬁ C MO3WIIMN HPABCTBCHHBLIX W IIPABOBBIX HOPM C y‘IéTOM
0CO3HAHMSI MTOCTIEICTBUI MOCTYIIKOB.

2. Hampuomuuecxoe eocnumanue.:




® IICHHOCTHOE OTHOLICHHE K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HACJICUIO; MOHMMAaHWE 3HAYeHUS WHQPOPMATHUKUA KaK HAYKH B KU3HU COBPEMEHHOTO
oOmiecTBa; BJaJ€HHWE JIOCTOBEPHOW HHQOpMAIMel O TMepedoBbIX MHPOBBIX U
OTEUYECTBEHHBIX IOCTHKEHUSAX B 00JIACTH XUMUHU.

3. /JyxoeHo—npascmeeHHOe 60CRUMAHUE:
® OpHUEHTAllMs Ha MOPAJbHbIE LIEHHOCTH U HOPMBI B CUTYallUsX HPaBCTBEHHOI'O BbIOODA;
FOTOBHOCTb OLICHUBAThb CBOC IOBEIEHHUE U MOCTYIKH, @ TAKXKE IOBEIECHHUE U MOCTYIIKH
JpYruxX JIOJEH C IO3ULHMHM HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEACTBUM ITOCTYIIKOB; aKTUBHOE HENPUATUE aCOLUAIIBHBIX ITIOCTYIIKOB.

4. aIcmemuueckoe éocnumanue).
e DCTETHMYECKOE OTHOIIEHHWE K MHPY, TOTOBHOCTh K JCTETUYECKOMY OOYCTPOUCTBY
COOCTBEHHOTO OBITA.

5. Ilennocmu nayunozo no3Hanus:

e Cc(opMHPOBAaHHOCT,  MHPOBO33PEHUYECKHUX  MpejacTaBieHuil o0  uHpopmauuwy,
MH(POPMALIMOHHBIX MpoleccaXx U HMH()OPMAIMOHHBIX TEXHOJOIUSAX, COOTBETCTBYIOIUX
COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAYKU M OOLIECTBEHHON MPAKTHUKU U COCTABJISIOLINX
0a30Byl0 OCHOBY /JIsi IOHMMaHMs CYLUIHOCTH HAay4yHOW KapTHHBI MHpPA; HMHTEpEC K
OOy4eHHI0O U T[I03HAaHUIO; JIIOOO3HATEIBHOCTh, TOTOBHOCTb M  CIIOCOOHOCTH K
caM0o00pa30BaHUIO,  HCCIIECAOBATENILCKOM  JESITEIbHOCTH, OCO3HAaHHOMY  BBIOODY
HAIpaBJIEHHOCTH W YpOBHS OOydyeHus B JajbHelnieM; cHOpMUPOBAHHOCTb
UH(POPMALIMOHHOM KyJIbTYPbl, B TOM YHCJIE HABBIKOB CaMOCTOSITENBHOW paboThl €
y4e€OHBIMU TEKCTaMHM, CIIPAaBOYHOM JIMTEpATypoil, pa3HOOOpa3HbIMH CpEIACTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTUH, a TaKKe YMEHHs CaMOCTOATENbHO ONpEeAEsATh LeNn
CBOETO OOydYeHHUs, CTaBUTh M (OPMYIHPOBATH Ui ce0s HOBBIE 3aqaud B y4ébe u
IIO3HABATEJIbHOM JEATeNbHOCTH, Pa3BUBAaTh MOTUBBI M HHTEPECHI CBOEH MO3HABATEIbHOM
JESITEIbHOCTH.

6. @opmuposanue Kyaomypol 300p06bsa:
® OCO3HAaHHWE LEHHOCTU >KU3HU; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBBIO;
yCTaHOBKA Ha 3[J0OPOBBIN 00pa3 )KU3HU.

7. Tpyoosoe éocnumanue:
® UHTepec K MPaKTUYECKOMY M3Yy4eHMIO IIpodeccuil u Tpyaa B chepax mpodeccnoHanibHOM
JIESITEJIbBHOCTH, CBSI3AHHBIX C XUMHEH, OCHOBaHHBIMM Ha JOCTHXEHHSIX HAyKH B 3TOHN
001acTH M HAy4YHO—TEXHHYECKOTO IpOorpecca; OCO3HAHHBIM BBHIOOP M IOCTPOEHHE
MHAUBHUAYaAJIbHON TPAaeKTOpHUU 00pa30BaHUS U JKU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX U
0O0I1IeCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

8. Okonozuueckoe gocnumanue:
® OCO3HaHHUE INI00ATBHOI0 XapaKTepa SKOJIOTHYECKUX MPOOJIEM U ITyTel UX peIeHUs.

1) BocniuTaHWe POCCUICKOM Tpa)KJAaHCKOW MIACHTUYHOCTU, NATPUOTHU3MA, YBAXKEHHS K CBOEMY
HapoJy, YyBCTBO OTBETCTBEHHOCTH mepen PoawHo#, ropmoctu 3a CBOM Kpai, cBowo Poauny,
MPOLIIOE U HACTOALLEE MHOTOHAMOHAJIBHOTO Hapoaa Poccuu, yBaxkeHue K rocyaapCTBEHHBIM
cumBoiiaM (rep0, ¢uiar TUMH);

2) hopMupoBaHHE IPAXKTAHCKON MO3UITUU KAaK aKTUBHOTO ¥ OTBETCTBEHHOTO WIEHA POCCUICKOTO
o0miecTBa, 0OCO3HAIOLIETO CBOM KOHCTUTYIIMOHHbIE IIpaBa U 00S3aHHOCTH, YBAXKAIOLIETO 3aKOH U
IPaBOMOPSJIOK,  OOJIAAIOMIEr0  YYBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAaHHO



MPUHUMAIOIIETO TPAJUIMOHHbIE HAIMOHAJIbHBIE M OOIIEYeIOBeUeCKHe TIyMaHHUCTHYECKHE
JEMOKPAaTU4YECKUE LIEHHOCTH;

3) TOTOBHOCTH K ciiy>keHni0 OTe4ecTBy, €ro 3allluTe;

4) chopMUpOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKH U OOILIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JIMAJIore KyJIbTYp, a TAKXKE Pa3IndHbIX
¢dopM 0011eCTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;

5) cdopMUPOBAHHOCTH OCHOB CaMOpPa3BUTHS M CaMOBOCIIMTAHHS B COOTBETCTBUU C
OO0IIeYEeNTOBEYECKUMH IIEHHOCTSIMH W HJA€aTaMU TPaXIAaHCKOro OOIIEecTBa; TOTOBHOCTh M
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM €ATEIbHOCTH;

6) TOJEpPaHTHOE CO3HAHUE U IMOBEACHUE B MOJMKYJIBTYPHOM MUpPE, TOTOBHOCTh U CIIOCOOHOCTD
BECTH JIUAJIOT C IPYTMMH JIFOJIbMH, TIOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh OOIINE LU
U COTPYAHHUYATh JJIs UX JOCTUKECHMUS;

7) HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMH, ACTbMHU MIIAJIIETO BO3pPAcTa, B3pPOCIBIMU B
00pa3oBaTeNbHON, OOIECTBEHHO MOJIC3HOM, y4eOHO-UCCIIEA0BATENBCKOM, TPOSKTHON U APYTUX
BUJIaX JESATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJICHHE HA OCHOBE YCBOCHUS O0IIEUYETIOBEYECKUX [ICHHOCTEH;
9) rOTOBHOCTH U CIOCOOHOCTH K 00Pa30BaHUIO, B TOM UUCIIE CaMOOOPa30BaHUIO, HAa TPOTSKECHUH
BCEH ’)KM3HU; CO3HATEIbHOE OTHOILIEHNE K HEIPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHIO
yCIEeNHOM npodeccuoHalbHON 1 00IIECTBEHHOM AesITeIbHOCTH;

10) screTMyeckoe OTHOIICHHE K MHPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) npunsTHE U peanu3anus HEHHOCTEH 3I0POBOTO M OE30MaCHOTO 00pa3a KU3HH, MOTPEOHOCTH
B (U3MUECKOM  CAMOCOBEpPUICHCTBOBAHMM,  3aHATUAX  CIIOPTUBHO-03A0POBHUTEIHHOU
JESATEIbHOCTbIO, HENPHUSITHE BPEIHBIX IMPUBBIYEK: KYpPEHMs, YINOTPEOJEHUs aJKOTroJis,
HapKOTHKOB;

12) OepexxHoe, OTBETCTBEHHOE W  KOMIIETEHTHOE  OTHOIICHHEK  (U3WYECKOMY U
MICUXOJIOTHYECKOMY 3JI0pPOBbIO, KaK COOCTBEHHOMY, TaK M JIPYIHX JIOJCH, YMEHHUE OKa3bIBaTh
IIEPBYIO TOMOLIb;

13) oco3naHHbIl BbIOOp Oyaymieid mpodeccuu W BO3MOXHOCTEH pealn3alvi COOCTBEHHBIX
JKU3HEHHBIX IJIJAHOB; OTHOIIEHHE K MPO(ecCHOHANBHON AESITEIbHOCTH KaK BO3MOXHOCTH y4a-
CTHSI B PELLICHUH JINYHBIX, OOIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM;
14) chopMHUPOBAHHOCTh 3SKOJIOTMYECKOIO MBILIUICHUS, I[OHUMAaHUS BIUSHUS COLMAIBHO-
HKOHOMHMUYECKUX IPOLECCOB HAa COCTOSIHME NMPHPOJHONW M COLMAIbHOM Cpeipbl; MpuodpeTeHue
OTIbITa 3KOJIOTOHANPABICHHOMN JESITEIbHOCTH;

15) oTBeTCTBEHHOE OTHOILIEHME K CO3JAHUI0 CEMbM Ha OCHOBE OCO3HAHHOTO MPHUHATHUS
IICHHOCTEH CEMEITHOM KHU3HMU,

* K MeTanpeaMeTHbIM pe3yfbTaTaM OCBOE€HUS1 OCHOBHOW 06-

pa3oBaTenibHOM NPorpamMmbil:

1) yMeHHe caMOCTOSITEIBHO OMNpeNeNaTh LeNu JAEATENIbHOCTM U  COCTaBIIATh IUIAHBI
JESTEIIbHOCTH;  CaMOCTOSITEIbHO — OCYILECTBISITh, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JESATENIBHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI Ui JOCTUKEHMSI IIOCTABJICHHBIX LENen
U peajn3aluy MIaHOB JIeATEIbHOCTH; BEIOMPATDH YCIIEIIHbIE CTPATErHH B PA3JIMYHbBIX CUTYALUSX;
2) yMeHHME TIPOAYKTUBHO OOIIAThCS W B3aMMOJEHCTBOBAaTH B IPOILIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBATh [O3UIMU JIPYTMX YYaCTHHUKOB JESTEIbHOCTH, 3()(HEKTHUBHO
pasperiatb KOH()IUKTHI;

3) BiajgeHWe HaBbIKaMH IIO3HABATENIbHOHM, Yy4eOHO-MCCIEIOBATEIbCKOM U  MPOEKTHOMN
NEeSITeIbHOCTH, HAaBBIKAMU  pas3pelieHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO

Pa3IMYHBIX METOAOB IIO3HAHUS;

4) TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOATEIHbHON WH(OPMAIMOHHO-TIO3HABATEIHLHOM
NeSITeIbHOCTH, BIIaJICHUE HABBIKAMH TIOJIY4EHHUS HeoO0XonuMmod uHGopMaluu U3 cJoBapen
pa3HbIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMUYHBIX UCTOYHHKAX HHPOPMAINH, KPUTHUECKU
OLIEHUBATh U UHTEPIPETUPOBATH HH(POPMAITHUIO, ITOJTyYaeMYIO U3 Pa3IUYHBIX HCTOUHHKOB;



5) yMeHHe HCHOJIb30BaTh CPEACTBA MH(DPOPMALMOHHBIX MU KOMMYHUKALIMOHHBIX TEXHOJIOTUH
(manee — MKT) B penieHMM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a7a4

¢ coOmoneHueM — TpeOOBaHWW  DPrOHOMHKH, TEXHHUKH  O€30MaCHOCTH,  TUTHEHBI,
pecypcocOepeKeHus1, MPAaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAITMOHHON OE3011aCHOCTH;

6) yMeHMe olNpesieNaATh Ha3HaueHHe U (YHKLUHU Pa3IMYHbIX COLMATIBHBIX HHCTUTYTOB;

7) yMeHue CaMOCTOATEIbHO OLEHUBAThb U NPUHUMATh DPELICHUS, ONPEIEISIOIINE CTPATErHIo
MOBEJICHNUS, C YIETOM I'PaXkIaHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

8) BIaicHUE SI3BIKOBBIMU CPEACTBAMM — YMEHHE SICHO, JIOTMUHO ¥ TOYHO M3JIaraTh CBOIO TOUKY
3pEeHus, UCIIOJIb30BATh aICKBATHBIC S3BIKOBBIC CPEICTBA;

9) BnaneHne HaBBIKAMU MTO3HABATEIBHON peIeKCHH KaK OCO3HAHUS COBEpIIAEMBIX ACHCTBUH U
MBICIIUTENIBHBIX IIPOLECCOB, X PE3YJIbTaTOB M OCHOBAHMM, IPaHUL] CBOETO 3HAHUS U He-

3HAHMSL, HOBBIX I03HABATEJIbHBIX 3a71a4 U CPEACTB UX JOCTHIKECHMUSI,

* K npeaMeTHbIM pe3yribTaTaM OCBOE€HUs OCHOBHOM oﬁpasoBaTeanoﬁ
nporpamMmmbi

— Ha yrnybneHHOM ypoBHe:

1) copMHUpPOBaHHOCTh CUCTEMBbI 3HAHUH 00 OOLIMX XMMHUYECKHUX 3aKOHOMEPHOCTSAX, 3aKOHAaX,
TEOpUsX;

2) chopMUPOBAaHHOCTb YMEHHUH HCCIIEOBAaTh CBOMCTBa HEOPraHMYECKMX M OPraHUYECKUX
BEUIECTB, OOBSACHATh 3aKOHOMEPHOCTH IPOTEKAaHUs XMMHUYECKUX pEaKlui, MPOTrHO3UPOBATh
BO3MO>KHOCTb MX OCYILIECTBIICHUS;

3) BnasieHne YMEHUSIMH BBIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUI O COCTaBE, CTPOCHUHU BEILIECTBA
U OCHOBHBIX XHUMHYECKHMX 3aKOHAaX, IPOBEPATb HX OSKCIEPUMEHTAJIbHO, (popMynupys
LEJIbUCCIIEI0BAHUS;

4) BnajeHue METOAAMU CAMOCTOATENBHOTO IUIAHUPOBAaHMS M TPOBEICHHMS XHUMHUYECKUX
HKCIIEPUMEHTOB C COOJIOICHUEM TPaBHJI OE30MIACHON pabOTHI C BEIIECTBAMU U JIA0OPATOPHBIM
o0opynoBaHueM; cHOpMUPOBAHHOCTb YMEHHMM ONUCaHMs, aHaIM3a U OLEHKH JOCTOBEPHOCTU
MOJIyYEHHOT'O PEe3yJIbTaTa;

5) chopMuUpOBaHHOCTb yYMEHHUH IMPOrHO3UPOBATh, AHAIU3UPOBATh W OLEHMBATH C MO3MLUHI
HKOJIOTMYECKON O€30MacHOCTH MOCIEACTBUS OBITOBOM M IPOU3BOJCTBEHHOM JESTEIbHOCTU
4eJI0BEKa, CBSI3aHHOM C MepepabOTKOM BEIeCTB.

BbIMYCKHUK Ha yrinyo6y1eHHOM YpOBHE Hay4uTCcs:

— pacKpbIBaTh Ha MpHUMEpax posib XUMUU B (POPMUPOBAHUM COBPEMEHHOW HAay4HOH KapTHHBI
MHUpa U B IPAKTUYECKOH I€ATEIbHOCTH YEJI0BEKa, B3aUMOCBSI3b MEX/ly XUMHUEH U IPYTUMU
€CTECTBEHHBIMU HayKaMU;

— COIIOCTaBJIATh UCTOPUUYECKHE BEXU PA3BUTHUS XUMUU C UCTOPUUECKUMU NEPUOJIaMU Pa3BUTHUS
IIPOMBIIIJIEHHOCTH U HAyKH JJIs IPOBEACHUSI aHAIN3a COCTOSIHUS, ITyTeH pa3BUTHUSA

HayKHU U TEXHOJIOTHH;

— aHaJIM3UpOBATh COCTaB, CTPOEHUE M CBOWCTBA BEUIECTB, NMPUMEHSS IOJIO)KEHHUS OCHOBHBIX
XUMHUUYECKHX TEOpUH: XMMHUYECKOIO CTPOEHUs OopraHuueckux coenuHeHuil A. M. Bytieposa,
CTPOEHHS aTOMa, XUMUYECKOW CBSI3H, DJIEKTPOJIUTHUECKON TUCCOLMALMKA KHCIOT, OCHOBAaHUN U
coJieH, a TaK)Ke YCTaHABJIMBATh IPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXIY CBOMCTBAMH BEIIECTBA U
€r0 COCTaBOM U CTPOEHUEM;

— NPUMEHATH MpaBUja CUCTEMATUYECKOM MEXIyHapOJHOH HOMEHKJIATypbl KaK CpelncTBa
pa3nYeHus ¥ UACHTU(UKAIIUHN BELIECTB MO UX COCTaBYy U CTPOCHHUIO;

— COCTaBJISAITh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (OPMYJIbI HEOPraHMYECKHX U OPraHUYECKUX
BEIIECTB Kak HOcHUTeled MHPOpPMAaLMU O CTPOCHHMM BEIIECTBAa, €ro CBOWCTBAX U
MIPUHA]JIEKHOCTH K OMPEEIIEHHOMY KJIacCy COeTMHEHU;

— OOBSICHATH NMPHUPOLY U CIIOCOOBI 00pa30BaHUS XUMHUECKON CBSI3U: KOBAJIEHTHOU (IOJIIPHOIA,
HETOJISIPHOM), WOHHOM, METaJUIMYeCKOW, BOJOPOJHON C IEIbI0 OMPEeTICHUS XUMHUYECKON
AKTUBHOCTH BEILIECTB;

— XapakTepu3oBaTh (PHU3UUYECKHE CBOWCTBA HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB U
YCTAQHABJIMBATh 3aBUCHUMOCTb (DM3WYECKHX CBOMCTB BEIIECTB OT THUIA KPUCTALIMYECKOU
peIIeTKH;



— XapaKTepu30BaTh 3aKOHOMEPHOCTU B M3MEHEHHH XMMHYECKHX CBOWCTB MPOCTHIX BELIECTB,
BOJIOPOJHBIX COSAMHEHUM, BBICITUX OKCUIOB U THIPOKCHJIOB;

— TMPUBOAMUTH MPUMEPHl XUMHUYECKHUX PEAKIHH, PaCKPBIBAIOIIMX XapaKTEPHbIE XMMHUYECKUE
CBOMCTBA HEOPraHWYECKMX M OPraHMYECKHX BEIISCTB HM3YyUYEHHBIX KIACCOB C IMETBI0 HUX
uAeHTU(PUKAIIMYN U 00BICHEHUS 00JIaCTH IPUMEHEHUS;

— OmpenensaTh MEXaHW3M pPEaKIHd B 3aBUCUMOCTH OT YCIOBHHM TMPOBEACHUS PEAKIUU U
MIPOrHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMUUYECKUX PEeaKlIUi Ha OCHOBE THUIIa XMMHUYECKOMN
CBSI3M M aKTUBHOCTH PEarcHTOB;

— YCTaHaBJIMBAaTh 3aBUCUMOCTb PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKHX COEIWHEHUN OT
XapaxkTepa B3aMMHOTO BJIMSIHUSI aTOMOB B MOJIEKYJIaX C LIENbIO MPOTHO3UPOBAHUS POAYKTOB pe-
aKIINU;

— yCTaHaBIMBATh 3aBUCHMOCTh CKOPOCTH XUMHYECKOW pPEaKIUd M CMEIICHUS XUMHUYECKOTO
paBHOBECHsSI OT pAa3IMYHBIX (AKTOPOB C IENbI0 OMNpENeiIeHHUs] ONTUMAJIbHBIX YCIOBUMN
MPOTEKAHUS XUMHYECKUX TIPOIIECCOB;

— yCTaHaBJIMBaThb I'€HETUYECKYIO CBA3b MEXAY KJIacCaMU HEOPTraHHMYECKUX W OPraHu4eCcKHX
BEIIECTB /Ui OOOCHOBAHWS TPUHIUMUAIBHON BO3MOXKHOCTH TIOMYyYEHHUS HEOPTaHUYECKUX U
OpPraHMYECKUX COSAMHEHUN 3aJJaHHOTO COCTaBa U CTPOCHUS;

— ToaOupaTh PEareHThl, YCJIOBUS U ONPEASNIATh NPOIAYKTHl PEAKIHW, ITO3BOJISIONIIX
peann3oBaTh  Ja0OpaTOpHbIE ¥  MPOMBIIUICHHBIE  CIIOCOOBI  MOJYYEHHUS  BaKHEHIIMX
HEOPTaHMYECKUX M OPTaHNYECKHUX BEIICCTB;

— OMNpeAeNsATh XapaKTep Cpeabl B pe3yibTaTe TUAPOJIH3a HEOPraHMYECKHX M OPraHUYEeCKUX
BCIICCTB M TPUBOJUTH MPUMEPHI THIPOJIN3a BEHICCTB B IOBCEIHEBHON KH3HU YEIIOBEKA,
OroJIOrnYecKkrX 0OMEHHBIX MPOIECCaX U MPOMBIIIIEHHOCTH;

— TIPUBOJUTH TPUMEPHl  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH B  MPHUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEAEATEIILHOCTH OPraHU3MOB;

— 00OCHOBBIBATh MPAKTUIECKOE MCIOJIB30BAHNE HEOPTAHUYCCKUX M OPTAaHMYECKUX BEIICCTB U
WX peakluil B IPOMBILIUICHHOCTH U OBITY;

— BBINOJTHITh XUMUYECKUH IKCIIEPUMEHT 110 PACIIO3HABAHHIO U TOJYYECHUIO HEOPTaHUICCKUX U
OpPraHUYECKUX BEHIECTB, OTHOCSIIMUXCS K Pa3IUYHBIM KJIACCaM COCTUHEHHl, B COOTBETCTBUU C
MpaBUJiaMu U MpUeMaMu 0€30MacHON paboThl C XMUMHUYECKUMH BEIIECTBAMHU M JTaOOPATOPHBIM
o0opynoBaHuEM;

— TPOBOJIMTH PACYeThl HA OCHOBE XMMHUYECKUX (OPMYII M ypaBHEHUH PEaKIUil: HaXOXKICHUE
MOJIEKYJISIPHOM (DOPMYIIBI OPraHMYECKOTO BEIIeCTBA MO €ro TUIOTHOCTH M MAacCOBBIM JOJSIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB WM MO MPOJYKTaM CTOPAaHHS; pacdyeThl MacCOBOM JOJHU
(Macchl) XUMHUYECKOTO COEAMHEHUS B CMECH; pacdeThl Macchl (00beMa, KOJMYeCTBa BEIIECTBA)
MPOJIYKTOB PEAKIIUU, €CITU OJTHO M3 BEIECTB JJAHO B U30BITKE

(uMeeT TpHMECH); pacyeThl MAacCOBOW WM OOBEMHOM MONM BBIXOAA MPOJIYKTa PEaKIUd OT
TEOPETUYECKH BO3MOXKHOTO; pPacyeThl TEIUIOBOTO A((eKTa peakiuu; pacyeTbl O0OBEMHBIX
OTHONICHUH Ta30B MPU XUMHUECKUX PEAKIIHSIX; pacueThl Macchl (00beMa, KOIMYECTBA BEIIECTBA)
MPOJYKTa PeaKuu, €CJIU OJHO U3 BELIECTB

JTaHO B BUJIE pacCTBOpA C OINpeAeTICHHOW MAaCCOBOH JI0JIei pacCTBOPEHHOTO BEIIECTBA,

— HCIIOJB30BaTh METOJ/Bl HAYYHOTO MO3HAHUS: aHAJIU3, CUHTE3, MOJACIIUPOBAHNE XUMHUECKUX
MIPOIIECCOB U SIBJIICHUH MPU PEIICHUN Y4eOHO-HCCIEI0BaTENbCKUX 331a4 TI0 U3YUYEHUIO CBOWCTB,
Croco0O0B TOJTYYCHUS U PACTIO3HABAHUS OPTaHUYECKHUX BEIECTB;

— BIQAETh MpaBWJIaMHd O€30MacHOr0 OOpalieHus C €IKHUMH, TOPIOYMMH W TOKCHYHBIMU
BEIIICCTBAMH, CPEJICTBAMHU OBITOBOW XMMHH,

— OCYUIIECTBIIATh TMOWCK XWUMHUYECKOW WHGOpMAIMU 1O Ha3BaHUAM, HICHTHU(HKATOpaM,
CTPYKTYPHBIM (DOpMYyJIaM BEIIECTB;

— KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH XUMUIECKYI0 HHPOPMAIIUIO, COIEPIKAITYIOCS B
COOOIIEHUSAX CPEJCTB MaccoBoil uHdoOpmaiuu, pecypcax HHTepHeTa, HAyYHO-TIOMYJISPHBIX
CTaThsIX C TOYKH 3PEHHSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B IENSIX BBISBICHUS OMIMOOYHBIX
CyXJIeHui 1 popMupoBaHusi COOCTBEHHOM MO3HIIHH;



— HaxOJIMTh B3aUMOCBSI3U MEXKY CTPYKTYpOl U (QYHKIIMEH, IPUUNHON U CIICICTBUEM, TCOpUEH
U (hakTaMHu IpU aHAINW3E MPOOJIEMHBIX CHUTyallMid U 0OOCHOBAaHMM NMPUHHMAEMBIX PELICHUN Ha
OCHOBE XMMHUYECKUX 3HAHUM;

— TPEACTaBIATh NMYTH pEIIEeHUs INI0OANbHBIX NMPOOJIEM, CTOSAILIMX IEpel YeIOBEYECTBOM, H
NEPCIIEKTUBHBIX HAMPABICHUNM Pa3BUTHS XUMHUYECKUX TEXHOJIOTUH, B TOM YHCIIE TE€XHOJIOTHI
COBPEMEHHBIX MATEPUAIOB C PA3IMYHONW ()YHKIIMOHAIHHOCTHIO, BO30OHOBIISIEMBIX UCTOYHHKOB
CBIPBS, TEpepadOTKU M YTHIIM3ALMH IPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

BoinyckHUK HA yriry0JIeHHOM YPOBHeE MOJYYUT BO3MOKHOCTb HAYYUThCSH:

— opmynuposams yenv UCCIe008aHUA, BbIOBUSAMb U NPOBEPAMb  IKCNEPUMEHMANbHO
2unomesvl 0 XUMUYECKUX CBOUCMEAX Beujecms Ha OCHOGe UX COCMAea U CMPOEHUs, UX
CHOCOOHOCMU 8CMynams 8 XuMuyeckue peaxyuu, O Xapakmepe U HpPOOYKMAX pa3IUYHbIX
XUMUYECKUX peakyuil;

— CamMoCmoamenbHoO NIAHUPOBAMs U NPOBOOUMb XUMUUECKUe IKCNEPUMEHMbL ¢ cOON00eHueMm
npasu 6e30nacHoll pabomul ¢ 8ewyecmeamu U 1abopamopHuim 000py0osanuem,

— UHmMepnpemupo8amsv OAHHbIE O COCMAge U CMPOeHUU Bewecms, NOJYYeHHble C NOMOUbIO
COBPEMEHHBIX (PUZUKO-XUMUYECKUX MEMOO08E;

— Onucbleamb COCMOsAHUE JINeKMPOHA 6 amome Hd OCHOBE COBPEMEHHbIX KBAHMOBO-
MeXaHU4yecKux npeocmasieHuti o0 CMpoeHuu amoma Ol OObACHEHUs  pe3)Ibmamos
CNeKmMpalbHO2O arnaiusa 66“4607’}16;

—  Xapakmepu3zo8amsv  polb  A30MOCOOEPAHCAWUX — 2eMEPOYUKTUYECKUX — COEOUHEHUl U
HYKJIIEUHOBbIX KUCl10m KakKk gaoicreluux buoro2udecKy akmuHbix eemecme;

— NPOSHO3UPOBANb BO3ZMONCHOCIb NPOMEKAHUSL OKUCIUMENbHO-80CCMAHOSUMENbHBIX PeaKyull,
Jexcauiux 6 OCHoee npupodezx u np0M36000m€eHHblx npoyeccos.

COILEPKAHUE YYEBHOI'O INIPEJIMETA

2.1. TeopeTuyeckne oCHOBbI XUMUUN

2.1.1. CtpoeHue BewecTBa

ATOMHO-MOneKynsipHoe Yy4yeHue. BemiectBa MOJNCKYISIPHOTO U HEMOJCKYJISIPHOTO
cTpoeHus. KauecTBeHHBIN M KOJMYECTBEHHBIM COCTaB BEIIECTBA. MosipHas U OTHOCUTEIbHAS
MOJIEKYJIIpHasl Macchl BelecTBa. MolibHast 107151 U1 MaccoBasi J0Js

AJIEMEHTA B BELIECTBE.

CtpoeHune atoma. Hykmuasl. U3otonsl. /Jegpexm maccei. TUmbl pagroaKTHBHOTO paciiajia.
TepMosiaepHblil cuHTE3. OmKpbimue HOBbIX XUMUYECKUX dNeMeHmos. SInepHble peakuuu. 1unvi
s0epublx peaxyuii. Oenenue u cunmes. Crkopocmv peak25 yuu paduoaxkmusnozo pacnaoad.
[IpumeneHnue paaAMOHYKINUIOB B

MeAuIrHe. MeTol MeUeHBIX aTOMOB. [Ipumenenue paouoaKxmueHvlx HyKIU008 8 2e0XPOHOIO2UU.
CoBpemeHHass MoJenb CTpoeHHsI aTtoMa. KoprmycKylsipHO-BOJHOBBIE CBOMCTBAa 3JIEKTPOHA.
Ilpeocmasnenue o  keammosou  mexaumuxe. Coomnowenue Oe  bpoina.  Ipunyun
nHeonpedenennocmu I'etizenbepea. [lonamue o 6onnosou ¢hynkyuu. KBantoBsie yncia. AToMHas
opbutans. PacnpeneneHue SIEKTPOHOB IO HSHEPreTHUECKUM YpPOBHSM B COOTBETCTBHH C
MIPUHIMIIOM HauMEHBIIEH YHEPTUH, TpaBuiIoM XyHAa U npuHounoM [laymnu.

OCOOCHHOCTH CTPOCHHUSI JHEPreTHUECKUX YpPOBHEH aTOMOB O-3JIeMEHTOB. DJICKTPOHHAs
KoHpurypanus aroma. Krmaccudukamums XUMHUYECKHX 3jeMeHToB (S-, p-, d-, f-amemenTsi).
DONEKTPOHHbIE KOH(PUTYpallUU TOJOKHUTENBHBIX W OTPUILIATENbHBIX HOHOB. OCHOBHOE U
BO30YK/ICHHBIC COCTOSIHUSI aTOMOB. BasieHTHBIE d71eK-

TPOHBL.

Ilepnonnueckuii 3akoH. POpPMYIMPOBKAa 3aKOHA B CBETE COBPEMEHHBIX IPEICTABICHUN O
cTpoeHun aTtoma. MupoBo33peHueckoe M HayuHoe 3HadueHue l[lepuoamueckoro 3akona /Jl. .
MenneneeBa. Paguyc aroma. 3aKOHOMEPHOCTHM B HM3MEHEHHWU CBOWCTB MPOCTHIX BEIIECTB,
BOJOPOJHBIX COEIUHEHHM, BBICIIMX OKCHUAOB M THUAPOKCHUIOB B TNEPHOJAX M TIpynmnax.
DIIEKTPOOTPULIATETLHOCTb.



XumMmunyeckasi CBA3b. DICKTPOHHAs MPHPOJA XUMHYECCKOH CBS3H. BUIBI XUMHYECKOH CBS3H.
KoBaneHtHas cBA3b M €€ XapaKTEPUCTUKHU (SHEPrUsl CBSI3U, NJIMHA CBSI3U, BAJIECHTHBIA yrod,
KpPaTHOCTh CBSI3U, MOJSIPHOCTB, NOJISIpU3yeMocTh). KoBasieHTHast HenosipHas U MOJsipHas CBS3b.
OOMEHHBIN ¥ TOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMW TOJISPHOUN CBSI3H.
['eomeTpuss MONEKYIbl. JJunonvubiii MOMeHmM CEA3U, OUNONbHLIL MOMEHm MoaeKkyavl. VIoHHas
CBs3b. Omauuue medxncoy UOHHOU U KOBANIEHMHOU c853blo. MeTtamnyeckas cBs3b. Bogoponnas
CBSI3b U €€ BJIMSHHE Ha CBOKCTBA BELIECTBA. MEXMOJEKYIIAPHBIE B3aUMOACUCTBUS. [lonsamue o
CYNPAMONEKVAAPHOU XUMUU.

ArperaTHble COCTOsIHUSA BelecTBa. ['a3pl. ['a3oBbic 3akoHBI. YpaBHeHue Kiaimepona—
MenneneeBa. 3akoH ABoraapo. 3aKoH OOBEMHBIX OTHOIIEHHWH. OTHOCHTENbHAs TUIOTHOCTh
razoB. Cpennsiss MousisipHas Macca cMmecd. CTpoeHue TBEpAbIX Tell: KPUCTAJUIMYECKUE U
amop¢Hble BemiecTBa. THUMBl KPUCTAIIMYECKUX PELIETOK: aTOMHAs, MOJEKYJsSpHas, MOHHasd,
Metayuindyeckas. [loHstue 00 sieMeHTapHOU sueiike. Pacuem uucina uoHos, cooepiucaumuxcs 6
anemenmapHou  auelike. Honnvle paoduycvl. OnpeodeneHue MemaiiuiecKko2o  paouyca.
3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTATMYECKOW pemieTku. [IpuamHbl
MHOrooOpas3usi BemiecTB. COBpPEMEHHBIE MPEJICTABICHHUS O CTPOCHUU TBEPABIX, KUIKUX U
ra3000pa3HBIX BEIIECTB.

HDemoHcTpaummn. 1. OOpasiel BEHIECTB MOJCKYJISPHOTO U HEMOJICKYJSIPHOTO CTPOCHUS. 2.
Bosronka nojga. 3. Moaenu Mosexyi.

4. Kpucraminyeckue peneTku.

2.1.2. OCHOBHbI€ 3aKOHOMEPHOCTU NMPOTEKaHUSA XMMUYECKMUX peaKkLumn
Knaccucdukauma XuMMUYECKMX PpeakuMn 1o pas3iudyHbIM [PU3HAKaM CpPaBHEHHUS.
['omorennsie u rereporeHHble peakuuu. Knaccudukanus mno 3HaKy TemioBoro 3¢dekra.
OOpatumble M HeoOpaTuMble peakuuu. KaranuTuueckue M HEKaTAIUTUYECKUE PEaKIMU.
Peakuuu ¢ n3mMeneHuem u 0€3 M3MEHEHUs CTEIICHH

OKHCJIEHUS JIEMEHTOB B COCMHEHMSIX.

OHepreTMka XuUMUYECKUX peakuumu. TemwioBod dSPGEeKT XUMHUYECKOH PEaKIuu.
OHJO0TEpPMUYECKHE U SK30T€pMHUYECKHE peakiuu. Tepmoxumuyeckue ypaBHeHus. Temsora
o0Opa3oBaHus BellecTBa. 3akoH ['ecca U cleACTBUS U3 HET0. DHEPIUsl CBSI3U.

Ilousmue o eHympenneu sHepeuu W dSHTaNbIUU. [loHsTHE 00 H»HTporuu. Bropoii 3akoH
tepmoauHamuku. @opmyrna bonbimana. DHeprusi [m60ca u kpuTepuu CamMONpPOU3BOILHOCTH
XUMHYECKOW PEaKIUH.

Ob6patumble peakuuu. Xumuueckoe paBHoBecue. Koncranta paBHoBecus. [Ipunimm Jle
[IlaTense. PaBHOBECHBIE COCTOSIHMS: YCTOHYMBOeE, HeycToiuuBOe, Oe3pasnuyHoe. CmelieHue
XUMHYECKOI'0 PaBHOBECHUS 101 IEHCTBUEM PA3IUYHbBIX (DAKTOPOB: KOHIIEHTPAIMHN PEareHTOB WK
MPOJIYKTOB PEaKLIUH, JABICHUS,

Temneparypbl. Poib cMellieHus: paBHOBECHUS B TEXHOJIOTHUYECKUX

poreccax.

CKOpPOCTb XMMMYECKMX peaKkLUW, ce 3aBUCHUMOCTh OT Pa3IHUYHBIX (AKTOPOB: MPUPOJIBI
pearupyromux BeIIEeCTB, KOHUEHTpPAlUU pEearupyrollux BeIIeCTB, TEMIEpaTyphl, HaIUUYU
KaTajau3aTopa, IUIOIIAJM IOBEPXHOCTH pEarupyrollux BeLeCTB. Peakuuu TOMOreHHbIE U
reTeporeHHble. Jnemenmapmuvie peakyuu. Mexanuzm peaxkyuu. AKMUGUPOBAHHbIUL KOMNIEKC
(nepexoonoe cocmosnue). 3akoH neicTByOmMX Macc. Kowcmawma cxkopocmu peakyuu, ee
pazmeprocmyb. Ckopocme peakyuu paouoakmusnozo pacnaoa. Ilepuoo nonypacnaoda. Ilpasuno
Banat-T'odpda. Tlonstue o0 »HEpruM akTUBAIMH M OO0 DHEPrEeTHYECKOM MpOQHIIe pPEaKIhH.
Ypasnenue Appenuyca. Karanuzatopel U KaTanu3. JHepausi akmueayuu Kamauiusupyemou u
HeKamanuzupyemou peaxkyuu. AKTUBHOCTb M CEJIEKTUBHOCTb KaTajau3atopa. [ omozeHHblil u
eemepozeHnblll kamanus. I omozennviti kamanus 6 2azoeou gaze. Kamanumuyeckoe oxkucnenue
VeapHo20 2a3a 6 KOHBepmepax BulXJIONHLIX 24308 6 aemomobunsx. Pollb KaTaau3aTOpoB B
IIPUPOJIE ¥ IPOMBILIUIEHHOM ITPOU3BOJICTBE.

®epMeHTHI Kak OMOJIOrHYecKre KaTaau3aTophl.

OemMoHcTpauun. 1. Dx30TepMHUECKHE H SHAOTCPMHUECKHE XUMHYECKHE peakiuu. 2.
TenuioBbI€ SBJIEHUS MTPU PACTBOPEHUN CEPHOM KUCIOTHI 1 aMMHAYHOM CeMuTphl. 3. 3aBUCUMOCTh
CKOPOCTH PEaKIMU OT MPHUPObl BEIIECTB HA MPUMEPE B3aUMOJICHCTBHUS PACTBOPOB Pa3IMUHBIX



KHUCJIOT OJMHAKOBOM KOHIEHTpPAllMd C OJUHAKOBBIMU KycOoukamMH (TpaHyjlaMH) LHMHKa U
OJIMHAKOBBIX KYCOYKOB pa3HBIX METAJUIOB (MarHus, IMHKA, jKeJe3a) C PacTBOPOM COJISTHOU
KHUCJIOTHI. 4. B3aumoselicTBue pacTBOPOB CEPHOI KHUCIOTHI C pacTBOpaMHU THOCYJIb(aTa HATPHs
pa3IMYHON KOHIIEHTPAMU U TEMIIEpaTyphl. 5. 3aBUCHUMOCTb IOJIOKEHUSI PABHOBECHS B CCTEME

2NO2 [MN204 ot TemmepaTypsl.

NaGopaTtopHble onbIThl. 1. KatanuTuyeckoe pa3iokeHue MepoKCcHIa BOIOPO/IA.

2.1.3. PacTtBOpbI

CnocoO6bl BblpaXeHnsa KoJin4eCTBeHHOro coctaBa pacTBoOpa: wMaccoBasg A0Jid
pacTBOPEHHOI'0  BeLIECTBA  (NMPOLIEHTHAs  KOHLEHTPALUA), MOIAPHAA — KOHYEHMPAYUsL.
Tumposanue. PactBopenne kak GU3NKO-XUMHUECKUN Tipouecc. Kpucmanniozuopameol.
OucnepcHble cuctembl. Komtonaasie pactBopsl. MctuHHbIE pacTBOphL. [ucnepcHas dasa u
mucniepcuonHas cpena. CycneH3wm W SMmynbceud. 3o W rend. OnanecueHius. Dddekt
Tunnans. Koarymsauus. Cenumentanusi. Cuaepesuc.

Peakuun B pacTBopax 3neKTporiMToB. KauecTBeHHbIC peakllMd Ha HOHBI B PacTBOpE.
KucnotHo-ocHOBHBIE B3auMOJEWCTBUS B pacTBopax. AmdorepHocTh. MoHHOE NpousBeneHue
BO/bI. Bonmopoaneiit mokazarens (pH) pactBopa. CunbHbIe U ciadbie dniekTponuthl. Pacuer pH
pPacTBOPOB CHJIBHBIX KHCIOT M Ienodeil. KoHcTaHThl auccomuanuu ciabbIX 3JIEKTPOIUTOB.
Cea3b koncmanmsl u cmenenu ouccoyuayuu. 3axon pazeedenuss Ocmeanvoa. Peakuiuyu HOHHOTO
oOMmeHa. [lonHble U cokpaleHHbIe HOHHBIE YpaBHeHHs. ['uaponus conet. ['maponus no katuony,
10 aHUOHY, 10 KaTHOHY U 110 aHUOHY. Peakiius cpeipl pacCTBOPOB COJIEH: KUCIOTHAS, LIEI0YHas
u HedTpanbHas. [lonueli HEOOpaTuMBIl Tuaponus. [lonyuenue peaxyuell 2uopoIU3a OCHOBHBIX
coneti. llonamue o npomonumuueckou meopuu bpencmeoa - Jloypu. Ilowsamue o meopuu
Kuciom u ocHoganutl Jlvtouca. 3naueHue TUAPONIN3a B OMOIOTUYECKUX OOMEHHBIX MpOIEccax.
[TpumeHeHue ruaposnsa B IPOMBIIUIEHHOCTU. PasHogecue medxicoy HACbIUWeHHbIM PACEOPOM U
ocaokom. [Ipouseedenue

pacmeopumocmu.

HDemoHcTpaumu. 1. OnpeneneHre KUCIOTHOCTH CPEJIbl IPU MTOMOIIN HHIUKATOPOB. 2. DddekT
Tunpans. 3. OOpa3zoBaHue KOMIIEKCHBIX COEIMHEHUH EPEXOAHBIX METAILIOB.
Na6opaTtopHble onbIThl. 1. Peakiiun nonHoro ooMena. 2. CBOHCTBa KOJUIOMHBIX PACTBOPOB.
3. I'maponu3s coneid. 4. [lonyyeHne u cBONCTBA KOMIIEKCHBIX COEIMHEHUH.

2.1.4. OKncnuTenbHO-BOCCTAaHOBUTENbHbIE npouecchl OkucnurtenbHoO-
BOCCTaHOBMUTENbHbIE peaKuuMun. Tumnel OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
Oxucnenne u BoccTaHOBIeHHE. OKHUCIWUTENM M BOCCTAHOBUTENU. MeEToA 53JIEeKTPOHHOTO U
AIIEKTPOHHO-MOHHOTO OanaHca. [loBeneHuwe BemiecTB B cCpelax C pasHbIM 3HaueHueMm pH.
[TepmanranaT Kanus Kak OKUCIUTENb. OKHUCIUTEIHPHO-BOCCTAHOBUTEILHBIE PEAKIIUU B TIPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEEATEIILHOCTH OPTaHU3MOB.

ManbBaHM4YeCKMW 3neMeHT (Ha mpumepe ayeMeHTta [laHudiis). XUMUYECKHE HCTOYHUKH
TOKA: TaJIbBAHUYECKUE DJIEMEHTBI, aKKyMYJSATOpPbl M TOIUIMBHBIE 3J€MEHThl. Popma 3anucu
XUMUYECKO20

ucmoynuxka moka. Cmanoapmubsiii 6000pPOOHbIU IneKmpoo. CmaHOapmHull I1eKMPOOHbLU
HOMEHYUAN CUCTEMBI.

Ionamue 06 snekmpoosudcywer cuie peakyuu. IACKTPOXUMHUECKUH psJl HaNpsHKEHUH
(aKTUBHOCTH) MeETaUIOB (psA CTAaHIAPTHBIX JJEKTPOAHBIX IOTEHIHANOB). Hanpasnenue
OKUCIUMENTLHO-80CCNAHOBUMENbHBIX PEaKYUl.

AnNeKTPOSsIM3 pacijlaBOB M BOJHBIX PACTBOPOB 3JICKTPOJIUTOB (KHUCIIOT, IIEIOUEH U COJICH).
3axonvl 2nekmponusa. llpakTuueckoe MPUMEHEHHE SJIEKTPOJIU3a NI MOJyYEHUs IMIETOYHbIX,
HIEJIOYHO3EMETBHBIX METAIOB U AJTFOMUHHS.

Koppo3us MeTaios: crnoco0bl 3allUThl METAIIOB OT KOPPO3UH.

DemoHcTpaumun. BsaumojelicTBue INepMaHraHaTa Kajlus ¢ CyJb(QHUTOM HATpHUs B Pa3HBIX
cpenax.

2.2. OcHOBbI HEOpraHU4eCKou XUMUmn

2.2.1. Knaccudumkaumsa n HoMmeHKnaTtypa HeopraHM4eCKMxX coegnHEeHNU



Baxneilmue kiacchl HEOPraHMYECKHX BEIIECTB. DJEMEHTbl METAIbl U HEMETaIbl U HX
nonoxenue B Ilepumoamueckoir cucreme. Kiaccupukanuss W HOMEHKIATypa CIIOKHBIX
HEOPraHMYECKUX COEAMHEHUN: OKCUAOB, TMJIPOKCHUIIOB, KHCIOT M coyiel. ['eHeTnueckas CBS3b
MEXy KJacCaMi HEOPraHWYECKHX COeNHEHHH. M neHTr(uKanyus HeopraHmuecKuX BeIIecTB

Y MOHOB.

Kommnekcusie coenunenns. CocTaB KOMIUIEKCHOTO MOHA: KOMILJIEKCOOOPa30BaTelb, JTUTaH/IbI.
KoopaunanuonHoe uncino. HoMeHkIaTypa KOMIIJIEKCHBIX COCIMHEHUHN. 3HaYUeHHE KOMIUIEKCHBIX
coenuHeHUN. [IoHATHE O KOOPIMHALIMOHHON XUMHUH.

2.2.2. HemeTannsol

Bopopon. Ilonydyenue, ¢u3myeckue M XUMHYECKHE CBOWMCTBA (pEeakUuM C METaUIaMH U
HeMeTaJlJIaMH, BOCCTAaHOBJIEHUE OKCUJIOB U couielt). ['uapusl. TornuBHBIE 371EMEHTBHI.
ManoreHbl. OOmas xapakTepucTUKa 3JCMEHTOB MIaBHOW moarpynnsl  VII  rpymmsl.
®u3nyeckue CBOMCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTHM HM3MEHEHUS OKHCIUTEIbHON
AKTUBHOCTH TaJIO€HOB B COOTBETCTBHMHM C UX MOJIOKEHUEM B Neproanueckoi tTadmaune. [lopsaok
BBITECHEHHUS FaJIOT€HOB U3 PACTBOPOB raJlOr€HUI0B. XJIOp — IOJyYEHUE B IPOMBIIIEHHOCTH U
nabopaTopuy, peakluu ¢ MeTaulaMd M HeMeTallaMu. B3aumopelcTBHe Xjopa ¢ BOAOH H
pacTBopamMul IIENOYCH. [[ennou Mmexanusm peaxyuu 63aumMoOelicmsus Xiopa ¢ 8000POO0OM.
Obes3apadicusanue numvegoll 800bl  XA0POM. Xpaumenue U MPAHCNOPMUPOBKA  XJ0pd.
Kucnoponnble coennHeHus xjaopa. [MIoxyoputhl, XJIOpaThl W HEpPXJIOpaThl Kak TUIIHYHBIE
okuciautenu. OcobeHHOCTH XuUMUU (GTOpa, OpoMa M uoxa. KauecTBeHHas peakius Ha HOJ.
["anoreHoBo10PO/Ibl — IMOJIY4E€HUE, KUCIOTHBIE

Y BOCCTaHOBMTEJIBHBIE CBOMCTBA. XJIOPOBOAOPOA. ['aloreHOBOOPOAHBIE KUCIOTHI U UX COJIH.
ConsiHast kuciota U ee conu. KauecTBeHHble peakuuu Ha TaJoreHuJ-uoHbl. [lpumenenue
TaJIOTEHOB U X BaXHEHIINX COCAVUHEHUN.

AnemeHTbl noAarpynnbl Kucropopa. OOmas xapakTepUCTHKA 3JIEMEHTOB TJIABHOU
noarpynns! VI rpynnel. @usnyeckue CBOWCTBAa NMPOCThIX BemiecTB. O30H KaK alIOTPOIHAs
MoauUKaIS

kucaopona. [lonydyenue o3ona. Ozonamopui. O30H Kak okucaurenb. [lo3uTuBHAs U HEraTUBHAS
pOJIb 030HAa B OKpY»Karwllel cpene. Bzaumoodeiicmeue osona ¢ ankenamu. CpaBHEHHE CBOICTB
030Ha U KHuciIopoaa. Bojga u nmepokcuz BoIopoaa Kak BOAOPOJHBIE COEIUHEHUS KHUCIOpOIa —
cpaBHeHHME cBOWCTB. Ilepokcua Bomopoda Kak OKHCIWTENb M BOCCTAHOBUTENb. llepokcuisl
MeTauioB. [lonamue 06 opeanuueckux nepoxcuoax. Cepa.

Annotponus cepbl. PU3nyeckre 1 XMMUUYECKHE CBOMCTBA cepbl (B3aMMOJEICTBIE C METaJIIaMH,
KHCJIOPO/IOM, BOJIOPOJIOM, PAaCTBOpPaMH IeJI0uel, KUCIOTaMU-OKUCIUTENsIMH). B3anumoneiicteue
cepbl ¢ CyIb(UTOM HATpHs ¢ 00pa3oBaHUEM THOCYIb(aTa HaTpusi. CepoBoJOpO — IMOITYUYECHUE,
KHUCIOTHBIE M BOCCTaHOBHTENbHblE cBoiicTBa. Cynbuasl. JJucyrvgpan. Ilonamue o
noaucynrvghuoax CEpHUCTHIN Ta3 KaK KUCIOTHBIM OKcul. OKUCIIH TEJbHBIE 1 BOCCTAHOBUTEIHHBIC
CBOMCTBa CepHHCTOro rasa. [loimydyeHue cepHUCTOro rasa B MPOMBIIUIEHHOCTH M J1aOOpaTOPHH.
Cepuucras kucnora u ee coiau. Cepubiii anruapun. Cepnas kucnora. ColicTBa
KOHIIEHTPUPOBAHHON U pa30aBlieHHON CepHON KHUCIOTHI. JleficTBre KOHIIEHTPUPOBAHHON CepHOU
KHUCJIOTHI Ha caxap, MeTaJllbl, HeMeTallIbl, CyabGuabl. TepMuueckas yCTOMUUBOCTD CYJb(ATOB.
Kpucmannozuopamei cynvgpamos memannos.

KauecTBeHHas peakiiys Ha CEpHYIO KUCIIOTY U €€ COJH.

AnemMeHTbI noAarpynnbl azoTta. OO0Ias xapakKTepUCTHKa dJIEMEHTOB INIABHON NOArpymiisl V
rpynnsl. dusndeckue CcBOICTBAa MNPOCTBIX BewlecTB. A30T M ero coeauHeHus. CTpoeHue
MOJIeKyNbl a30Ta. Pu3nyeckue U XHUMHUYEeCKue cBoicTBa aszora. llomyuyenwe aszora B
IOPOMBIIIICHHOCTH U Jabopatopuu. HuTpuapl. AMMuak — ero moiyuyeHue, (pusnyeckue u
XUMUYeCKne CBOWCTBAa. OCHOBHBIE CBOMCTBAa BOJHBIX pPACTBOPOB aMMHaka. AMMHAK Kak
BOCCTaHOBUTEIb. B3aumooeticmeue ammuarka ¢ akmusHbLMU Memaiiamu.

Amuo nampus, ezo ceoticmsea. Conu ammonusd. IloBenenue conell aMMOHMSI TPU HarpeBaHUU.
KauectBenHast peakuys Ha noH amMmMoHus. [Ipumenenne ammuaka. Okcupl a30Ta, UX MOJy4YEHHE
u coiictBa. Okcun azota (I). Oxucnenune okcuaa azota (II) kucmopogom. Jumepusanus okcuaa
azota (IV). Azorucras kucinora u ee cond. HUTPUTHI KaKk OKUCIUTEINM M BOCCTAaHOBHTEIH.
A3oTHas KuciaoTa — (PU3MYECKHEe U XMMUYECKHE CBOWCTBA, MoJiyueHue. A30THasl KUCIOTa Kak



OKUCJINTETh (OTHOIIEHHE a30THOW KHCIOThI K MeTalllaM W HeMeTaiaM). 3aBHUCHMOCTh
IPOJYKTa BOCCTAHOBJIGHUSI a30THOW KHCIOTHI OT AaKTHMBHOCTH METaUla M KOHLEHTpAIUU
KUCTOTHL. [lonsamue o kamuone numponus. OcobeHHoCmb 3aUMO0eticmEUs MA2HUsL U Mapeanya
¢ pazbasniennol azomuou Kucromou. HuTparel, ux (QU3MYECKUE W XUMHUYECKHE CBOHCTBA
(OKHCTTUTENbHBIE CBOMCTBA U TEPMHUUECKAst YCTOWYUBOCTD ), IPUMEHEHHE.

®ochop u ero coemunenus. Ammorpornms ¢ocdopa. Duzmueckue cBoiictBa (ocdopa.
Xumuyeckue cBoiicTBa docdopa (peakuuu ¢ KUCIOPOa0M, TaJoreHaMH, METaJUIaMHU, CIIOXKHBIMU
BEICCTBAMH-OKUCIUTENSAMHU, Tienodamu). [lomydenne u mnpumenenue docdopa. Xropuows
Gocpopa. ®ochun. ochunpl. Dochopusenii anruapun. Oprodochopnas u MeradochopHas
KHCTIOTHI U uX conu. KadecTBeHHast peakiusi Ha opTodocdatel. Paznoxenue oprodocdopHoit
kucnotel. [Ipumenenue ¢ochopHoit kuciaoTel U ee coneil. buonoruueckas pons docdaros.
Tupogocpopnas kucnoma u nupoghocghameot. Oxcuo gocgopa (1), poc popucmas xucroma u
ee conu. Pocghoprosamucmas KUcioma u ee Cou.

Moarpynna yrnepopa. O0mas xapakTeprucTHKA 3JIEMEHTOB TJIaBHOM MOATrpyIbl [V rpymimbl.
VYraepon. Amnorponust yriepoga. CpaBHEHHE CTpPOCHHMS M CBOMCTB rpadura W ajamasa.
OyiepeH Kak HoBass MOJEKyIsipHas Qopma yriaepoga. Yrojib: XHMHUYECKHE CBOMWCTBA,
nosrydueHue u npumenenue yris. Kapouael. ['maponu3 kapOuaa Kampliust U KapOuia aTOMUHUS.
KapOunpl mepexomgHblXx MeTasioB (kene3a, XpoMa U Jp.) KaK CBEPXIPOYHBIE MaTEpUAIIbI.
CuHTe3-ra3 Kak OCHOBa COBPEMEHHOH MPOMBINUIEHHOCTH. OKCHUIBI yriepoaa. IneKmpoHHoe
cmpoeHnue MOAeK)Ibl Y2apHo2o 2a3a. YTOJb W YrapHbld ra3 Kak BOCCTaHOBUTENMU. Peakuus
YrapHOTO rasa ¢ paciiaBamu mienodeit. Cunre3 popmuaroB. OO6pa3zoBaHue yrapHOIro raza mpu
HEMOJHOM CrOpaHuu yriis. buonornyeckoe nefictBue yrapHoro rasa. [lomyuyenue u npuMeHeHue
yrapHoro rasa.

VYraekucnplid ra3: MOJy4yeHUE, XUMHUYECKHEe CBOWCTBA (B3aUMOJIEHCTBUE YIJIEKHCIIOTO raza ¢
BOJIOH, I€J10YaMH, MarHUeM, NEPOKCUJIAMU METAJUIOB). DeKMpPOHHOE CMpoeHue Y2ieKUCI020
eaza. YrojpHas KuclIoTa M ee conu. KapOoHaTel M THAPOKapOOHATHI: UX MOBEACHHE IIpU
HarpeBaHuu. KauecTBeHHas peakius

Ha KapOoHaT-uoH. Haxooicoenue kapbonamos mazHus u Kalbyus 8 npupooe. KOpauisl, JHcemuye,
uzeecmusiku (U36ecmKosble 20pbl, KAPCMOGble newepsl, CMAIAKMUmMblL U CIMAIa2Mumbl).
Kpemuuii. ®usndeckue U XMMHUYECKUE CBOMCTBAa KpeMHHs. Peakuuu ¢ yriem, KUCIOpPOJIOM,
XJIOPOM, MarHMueM, pacTBOpaMH Iienouer, cepoBofopo oM. CuiaH — BOJAOPOAHOE COESAUHEHUE
kpemHus. Cwmmnuasl. [lonyuenme u mnpumeneHue kpemHus. Oxcup kpemuus (IV), ero
CTpoeHue, pru3nyecKre 1 XUMHUIECKUE

CBOWCTBA, 3HAUE€HUE B MPUpPOJAE U NpuMeHeHue. KpeMHueBble KUCIOTH U MX conu. ['maponuns
crmkatoB. CHIIMKaTHBIE MUHEPAJIbl — OCHOBA 36MHOM KOPBI. AJTFOMOCHIINKATHI.

Bop. Okcuo 6opa. bopnas xucioma u ee coau. bBypa. Booopoowvie coedunenus 6opa —
bopanvl. Ilpumenenue coeounenuti bopa.

BnaropogHble (MHepTHbIE) rasbl. OO0Ias XapaKTepPUCTUKA JICMEHTOB IIABHON TOATPYIIIBI
VIII rpynmsl. OCOOEHHOCTH XUMHUYECKUX CBOMCTB. [IpuMeHeHne 0:1aropoiHbIX ra3os.
HNemoncrpauuu. 1. Topenue Bomopona. 2. IlomyueHuwe xmopa (ombIT B mpoOupke). 3.
OxucnuTenbHble CBOMCTBA pacTBOpa rumnoxjoputa Hatpus. 4. OneITel ¢ OpoMHOW BOJOM. 5.
ITnaBnenue cepel. 6. I'opeHne cepbsl B kucioponae. 7. BzanmMopelictBue xeneza ¢ cepoi. 8.
['openne cepoBogopona. 9. Ocaxnenue cynbpumo. 10. CpoiictBa cepHucroro raza. 1.
JleiicTBrEe KOHIIEHTPUPOBAHHON CEpHOM KHCIOTHI Ha Meab M caxaposdy. 12. PactBopenue
amMMuaka B Boze. 13. OcHOBHBIE CBOMCTBa pacTBOopa amMmMmuaka. 14. Katanurndeckoe okucieHne
amMmuaka. 15. Ilonyuenne okcuaa azora (II) u ero okucienue Ha Bozayxe. 16. [lelfictBue a30THOM
KHCJIOTHI HAa Mefb. 17. T'openue dochopa B kucnopoze. 18. IIpeBpamienue kpacHoro docdopa B
Oenblif 1 ero cBedeHne B TeMHoTe. 19. B3anmogeiictsue ¢ochopHoro anruapuaa ¢ Boaoi. 20.
O6pa3usbl rpaduta, anmasa, kpemHus. 21. I'openue yrapHoro rasza. 22. TyiieHue IuIaMeHU
YTJIEKUCIIBIM Ta30M.

23. PaznoxeHnune mpamopa.

JlaGopaTopHsle onbIThI. 1. [Tonydenue xaopa u u3ydeHue ero

cBoiicTB. 2. CBolicTBa xyopcoepxaimux oroenusareneil. 3. CBoiicTBa Opoma, HOA U UX COJIEH.
4. N3y4yeHue CBOMCTB CEpPHON KHUCJIOTHI U €€ coieil. 5. M3yueHne CBOMCTB BOAHOIO pacTBOpa



ammuaka. 6. CBoiictBa cojeii amMmoHusa. 7. KauecTBeHHass peakius Ha KapOOHAT-WOH. 8.
HcnpiTanue pacTBOpa CHIMKAaTa HATpusi MHAMKATopoM. 9. O3HakomieHue ¢ oOpasnamu
IIPUPOJHBIX CUIIMKATOB.

2.2.3. MeTtannsl

O6wmnm o0630p 3nemMeHTOB — MeTannoB. CBOMHCTBA MNPOCTHIX BEIIECCTB-METAIIIOB.
DNEKTPOXUMHUYECKUN Psifl HAPSYKEHUN METaJUIOB. MeTaulnuecKrne KpUCTANINYECKUE PEICTKY.
CnnaBel. XapakTeprucTuka Haubosee U3BECTHBIX cIlIaBoB. [lonydyeHne u npruMeHeHne MeTalIoB.
LLlerioyHble meTannbl. OOmIas XapaKTEPUCTHKA JIEMEHTOB IIABHOM MOATPYIIbI | rpymiisL.
CBolicTBa LIEIOYHBIX METaIOB. Pacrio3HaBaHUE KaTUOHOB JIUTHSL, HAaTpus U Kanus. Hatpuil u
KaJIM — IpPEACTABUTENM MLICJIIOYHBIX METAJJIOB. XapaKTEpHbIE PEaKLUUU HATpUs M Kallus.
[Tosryuenue mesnovHbIX MeTAUI0B. OKCUABI U MEPOKCUABI HAaTpUsl U Kanus. CoeqMHEHNs HAaTpuUs
u Kanuda. Coiy HaTpHsl, Kalus, X 3Ha4CHUE B IPUPOJE U KU3HU 4enoBeka. Cola U eKuil HaTp
— Ba)KHEHUIINE COCUHEHUS

HaTpU.

Bepunnun, wMarHun, wWeno4vyHosemesibHble MeTannbl. OOmas XxapakTepHCTHKA
AJIEMEHTOB I1aBHOM noarpynnsl II rpynmnel. bepuinuil, Marauii, HEI04YHO3EMEIbHBIE METAJUIBI.
AmoporepHocTh  okcuza M ruApokcuga  Oepwinms.  Okpacka  IUIAaMEHM  COJISIMH
MIEJIOYHO3EMENIbHBIX METAJUIOB. MarHuii M KajbIMi, MX 0Omas XapaKTepUCTHKAa Ha OCHOBE
nosiokeHus B Ilepuognueckoint cucreme anemeHntoB JI. M. MeHneneeBa U CTpOEHHUS aTOMOB.
[Tony4yenne, ¢u3nyeckre W XHMHUYECKHE CBOMCTBA, NMPUMEHEHHE MarHus, KajdblUsg M HUX
coequHeHuil. Cony MarHus U Kajiblysl, UX 3HaYCHHUE B IPUPOAC U KU3HU 4esloBeka. JKecTKocTh
BOJIBI M CITIOCOOBI €€ YCTPaHCHHSI.

AmomuHuii. PacnpocTpaHeHHOCT, B Hpupoje, (QHU3MYECKHe M XHMHUYECKHE CBOMCTBa
(OTHOLIEHHE K KHUCJIOPOJY, TaJOreHaM, pacTBOpaM KHUCIOT U IIENOYel, aJtoMOTEpMus).
[TpousBonacTBO amomuHus. Ilpumenenue amomMuHus. AMGOTEPHOCTh OKCHIA U THIPOKCHUAA
amomunus. Conn amomunus. [lonHoe pasnoxkeHue BOJOW cosel amtOMHUHMA CO ciaaObIMu
JIBYXOCHOBHBIMH KHUCJIOTaMH. AJIIOMUHAThl B TBEpJAOM BUJE M B pacTtBope. KomruiekcHbie
COEIMHEHUS AJIFOMHUHHS.

OnoBo u cBuHeLW. Qusuueckue u xumuyeckue ceotcmea (peakyuu ¢ KUciopooom,
kucromamut), npumenenue. Conu onosa (1) u ceunya (11). Ceunyosoiit akkymyismop.

MeTtannbl no6o4HbIX noarpynn. O6mas xapakTepucTuka nepexoaHbix MetamioB [—VIII
rpynn. OcoOGeHHOCTH CTPOEHHS aTOMOB IMEpPEeXOAHbIX MeTauioB. OOmue ¢usznyeckue u
XUMHUYECKHE CBOMCTBA. [IpuMeHeHe MeTaIoB.

XpoM. dusnueckne cBOHCTBAa XpoMa. XMMHUUECKHE CBOHCTBAa XpoMa (OTHOIICHHE K BOJISTHOMY
napy, KUCJIOpoAay, XJIopy, pactBopaMm Kuciot). [Tomyuenue u npumenenue xpoma. CoequHeHUS
XxpoMa. MI3MeHeHne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX U KUCIIOTHOOCHOBHBIX CBOMCTB OKCHIOB
U TUJIPOKCHUIOB XpOMa C pOCTOM

CTETEeHU OKHCIeHHA. AMdoTepHble cBoiicTBa okcuaa u rugapokcuaa xpoma (III). Oxucnenue
coneit xpoma (III) B xpomaThl. B3anMHble mepexo/ibl XpOMaToOB U JUXPOMATOB. XpOMAThl U
JMXpOMAaThl Kak okuciutenu. [lonnoe pasznooicenue 6ooou coneil xpoma (Ill) co crabvimu
08yX0CHO8HBIMU Kuciomamu. Komnnexchoie

coeOuHenus Xpoma.

MapraHeu. ®usnyeckue cBoiicTBa Maprania. XMMHYECKHAE CBOWCTBA MapraHia (OTHOIIECHHE K
KHCIIOpOly, XJIOPY, pacTBopaM Kuciot). [lonydyenne u npumenenne mapranna. Okcu Maprasua
(IV) kak oxucnurens u karanuzatop. [lepmanranat kamus kak okuciautenb. Okcuo u 2u0poKcuo
mapeanya (I1):nonyuenue u ceoiicmsa. Coeounenuss mapeanya (11). Maneanam (V1) kanus u
maneanam (V) kanus, ux nonyuenue.

Xene3o. Haxoxaenue B mpupoje. 3HaueHHE Kene3a JUIsl OopraHn3Ma deinoBeka. dusndeckue
CBOIcTBa xene3a. XMMHUUYECKHE CBOMCTBA »Kene3a (B3aUMOAEMCTBHE C KUCIOPOJOM, XJIOPOM,
CEpoH, YyIJeM, BOJOM, KHUCIOTaMH, pacTBopamu coieil). CruiaBbl Jkene3a ¢ yIIepOAOM.
[Tonryuenue u nmpuMmeHnenue xeine- 3a. CoeauHenus xene3a. CpaBHEHHE KUCIOTHO-OCHOBHBIX U
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB rujpokcuia >xene- 3a (II) u rugpoxcuna sxenesa
(IIT). Comn xene3a (I1) u xenesa (I1I). Meroasr mepeBona codeit xenesa (1) B comm sxenesa (111)
u obpatHo. [TonHoe pasnoxkeHue Bonoit comneit xenesa (I11) co



c1abbIMU IBYXOCHOBHBIMHM KHuCIOTaMH. OKHCIHTENbHBIE CBOWCTBA coenuHenuid xene3a (III) B
peaklMsIX ¢ BOCCTAHOBUTEIAMH (MOAMIOM, CEPOBOAOPOIOM U MeJbi0). [{nanu1HbIe KOMIIEKCHI
xene3a. KauectBennnle peakuuu Ha uoHbI xeneza (II) u (II). Deppumei, ux nonyuenue u
npumeHeHue.

Mepab. Haxoxnenue B npupojae. buonornyeckas ponb. Ou3ndeckue U XUMHUYECKUE CBOWCTBA
(B3auMOJICHCTBHUE C KUCIOPOJOM, XJIOPOM, CEPOi, KUCITOTaMHU-OKUCIUTEISIMU, XJIOPUIOM KeJie3a
(IIN).  Bzaumooeticmeue medu ¢ KOHYEHMPUPOBAHHLIMU CONAHOU, OPOMOBOOOPOOHOU U
U0008000pOOHOIU Kuciomamu 6e3 oocmyna 6o3oyxa. Ilonydenne u npumeHenue meau. Okcua u
ruapokcua meau (II). Comu meau (II). Meansiii kynopoc. Ammuakatsl meau (1) u meau (1I).
[Tomyuenue okcuma meau (I) BoccranoBnenueM ruapokcuna meau (II) ramroxoszoit. [Tomyuenue
xynopuja u noguaa meau (I).

Cepebpo. Dusnueckue M XHMHUYECKHE CBOWMCTBA (B3aMMOJICHCTBHE C CEPOBOAOPOJIOM B
NPUCYTCTBUHM KHUCIOpPOJa, KHCIOTaMHU-OKUCIuTeNsiMu). OcaxaeHue OKcuaa cepebpa mpu
JNEHCTBUM IIENOYM Ha COJM cepebpa. AMMHakaThl cepeOpa Kak okuciurenu. KadectBeHHas
peakiusi Ha HOHBI cepedpa. [Ipumenenue ce-

pedpa.

3onoto. ®dwusnueckue M XMMHYECKHE CBOWCTBA (B3aMMOJCHCTBHE C XJIOPOM, «IIApPCKOM
BOJIKOI»). 3ojoToxiyiopoBoopoaHas kucinota. ['mapoxcun 3omora (III). Kommuekcel 3omorta.
CniocoOsl

BBIJIEJICHUS 30JI0TA U3 30JI0TOHOCHOM noposl. [IpuMenenue 3o0i10Ta.

LIMHK. dusnueckrue ¥ XUMHUYECKUE CBOWCTBA (B3aMMOCHCTBHE C TaJlOr€HaMH, KHCIOPOIOM,
cepoll, BOJAOH, pacTBOpaMu KUCIOT u 1ienouel). IlomydyeHne M THpUMEHEHHE IUHKA.
AMdoTepHOCTh OKCHIa ¥ THAPOKCUAA IMHKA. BaxHeiimue comu

[IWHKA.

PTyTb. @usuueckue u xumuueckue (83aumooeiicmeue ¢ KUCIOPOOOM,CEPOU, XIOPOM,
Kuciomamu-okucaumensimu) ceovcmea. Ilonyuenue u npumenenue pmymu. Amanveamvl —
Cn1aewl

pmymu ¢ memanramu. Oxcuod pmymu (1), eco nonyuenue. Xnopuo u uoouo pmymu (I1).
JMemoncrpanun. 1. Komrekuus metamoB. 2. Komnekuus munepanoB u pya. 3. Komnekuus
«Keneszo u ero crnasb». 4. OkpanMBaHue TNIAMEHH COJIIMH HIEJIOYHBIX U IIEIIOYHO3EMETBHBIX
MeTaiioB. S.B3ammoneiictBue Hatpus ¢ BoJoW. 6. B3ammopnelicTBue Kanblusl ¢ BOJOW. 7.
Komneknus «Amomunuity. 8. [lnaBnenue amomunus. 9. BzaumonaeicTBue amtOMHHHUS CO
LIEJIOYBIO.

10. Amomotepmus. 11. BzaumopeiicTBue xpoma ¢ COJITHON KUCTOTON 0€3 jJocTyna Bo3ayxa. 12.
Ocaxnenue ruapokcuaa xpoma (III) u oxucnenue ero nepokcuaom Bogopona. 13. Paznoxkenue
nuxpoMara ammonus. 14. PasnmokeHue Tmepokcuia BOJOpoJa IMOJA JCHCTBHEM JHOKCHAA
mapranmna. 15. Ocaxnenue ruapokcuaa xene3a (II) u oxucienwe ero Ha Bo3ayxe. 16.
Brinenenue cepedpa u3 ero cosieit 1eicTBUEM MEIH.

JlaboparopHbie onbIThl. 1. OKpalinBaHKWe MJIAMEHU COECIMHEHUSIMH ILEJIOYHBIX METauIoB. 2.
O3HakoMJIEHHE C MUHEPAJIaMU U BOXKHEUIIIUMH COSAMHEHUSIMHU IETOYHBIX METAJIOB.

3. CnoiicTBa COe€OWHEHHUM MENOYHbIX MeTauioB. 4. Okpacka IUIAMEHU  COJSIMHU
IeJI0YHO3eMeTbHBIX MeTauioB. 14. CpoiicTBa MarHus W ero coenuHenwit. 15. CBoiicTBa
COCIUHEHUU KaIbIHs.

16. Xectkocts Boawl. 17. CoiictBa amromuHusa. 18. CBoicTBa coeqnHeHnH amroMuUHUS. 19.
Csoticmsa onosa, ceunya u ux coedunenuii. 20. CoiicTBa coeauHenuii xpoma. 21. CpoiicTBa
Maprasna u ero coenuHeHuil. 22. M3ydeHune muHepasoB xenesa. 23. CpolicTBa xenesa. 24.
CBoiicTBa MeIIH, €€ CIIABOB M cCoeAUHCHMM. 25. CBOMCTBA IIMHKA U €0 COSIUHCHUM.

2.3. OCHOBBI OPraHUYeCcKOil XUMHHU

2.3.1. OCHOBHbI€ NOHATUA OPraHNYeCcKon XMMnUn

[losiBneHne m pa3BUTHE OPraHUYECKOM XMMHUM Kak Haykd. [Ipeamer m 3amaum opraHnyeckon
XUMUHU. MecTo 1 3HaueHHe OPraHuYeCKO XUMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

B3auMoCBs3p HEOpraHWYECKUX U OpraHuYecKkux BemiecTB. (OCOOEHHOCTH OPraHUYECKHX
BerecTB. [IpuanHbI MHOro0oOpa3us opraHnuecKux BemecTB. OpraHn4eckue BEelecTBa B MpH-



poze. YIIepoaHbIld CKEJIET OPraHWnYeCKOM MOJIEKYJIbI, €r0 THUIIbL: [IUKINYECKUE, allUKINYECKHE.
Kapbonuknudeckue u reTeponuKInIecKrue cKeneTbl. KpaTHOCTh XUMHYECKOW CBSI3H (BUIBI
CBsI3el B MOJIEKyJaX OpPraHWYeCKHX BEIIECTB: OJWHAPHBIC, TBOWHBIE, TpPOWHBIC). 3MeHeHue
SHEPIUM CBsI3EH MEX]ly aTOMaMM yIiiepoJa py yBEINYEHUH KpaTHOCTHU CBs3H. HaceleHHbIe

Y HEHACBIILICHHbIE COCIMHEHHS. DIEKTPOHHOE CTPOECHUE U XMMHUYECKUE CBSA3M aTOMa yriepo/a.
['uOpuan3anuss aTOMHBIX OpOWTANEH, €e TUIBI JUIsi OPraHUYeCKUX COeAMHEHUU: SP3, Sp2, Sp.
OO6pa3oBanue 6- U P-CcBsI3el B MOJIEKYJIax OpraHndeckux coeauHeHuit. [IlpocrpanctBeHHoe
CTPOEHHE OPraHUYECKUX COeIMHEHUN. XMMHUECKOE CTPOCHUE KaK MOPSII0K COETUHEHUSI aTOMOB
B MOJIEKYJIE COIJIaCHO MX BAJIEHTHOCTU. OCHOBHBIE NOJIOKEHUSI TEOPUHU XUMHUYECKOTO CTPOEHUS
opranuyeckux coequuenud A. M. bytiiepoBa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO
ctpoenust wmonekyn. CrpykrypHas dopmyna. W3omepus u  wuzomepbl. CTpyKTypHas u
IIPOCTPAHCTBEHHAass wu3oMepus. M3omepus yriepogHoro ckenera. M3oMepus MOJI0XKEHUS.
MexxknaccoBass wu3omepus. Buabsl npocTpaHcTBeHHOM wu3omepuu. ONTHYECKas H30MEpHs.
Acummerpuueckuid atom yriiepoja. ONTHUYECKHE AHTUIIOABI. XHUPaIbHOCTh. XUPAJIbHBIE U
axupanbHble MOJIeKyJbl. ['eoMmeTpuueckas uzomepus (yuc-, mpanc-u3oMepus).
Qu3suKo-xumuieckue Memoosbl UCCIe008AHUS CMPOEHUs U PEaKyuoOHHOU CHOCOOHOCMU
opeanuyeckux coeourenuil. Cnexmpockonusi AMP, macc-cnexmpomempusi, uHhpaxpachast
cnekmpockonusl. JIEKTPOHHOE CTPOEHUE OPraHUYECKUX BelllecTB. B3anMHoe BiMsHUE aTOMOB U
rpynn  atoMoB. OnekTpoHHble 3¢ dekTtsl. MWHAyKTUBHBIE ©  Me30MepHbIH A EKTHI.
IIpencraBienue o pe3oHaHCe.

Knaccudukanus opranmdeckux BemiecTB. OCHOBHBIE KJIacChl OPraHUYECKUX COCIMHEHH.
[TpuHIMITEI KIIacCCU(PUKAIMA OPTAaHUYECKUX coenuHeHui. [ToHsTHEe 0 QYyHKIIMOHATILHOU TPYIIIIE.
Knaccudukanus opraHMYecKUX COCIUHEHHH MO0 (QYHKIMOHAIBHBIM TpymmaM. ['omosnorus.
['omomnoru. ['omonoruueckas pasHocTtb. I'omonorundeckue psiipl. HoMeHkiaTypa opraHu4ecKux
BeliecTB. MexayHapoaHast (CUCTeMaTHuecKasi) HOMEHKIIaTypa OPraHUYECKUX BEIIEeCTB U
IPUHLIMIIBI 00pa30BaHUs Ha3BaHUM OPraHUYECKUX COECIUHEHUM.

Panmonanshas HomeHkiatypa. Knaccuduxaims 1 o0coOOEHHOCTH OPraHUYECKUX peaklui.
Crioco0s1 3anmceit peakiuii B opranndeckord XuMuu. Cxema 1 ypaBHEHHE. Y CIIOBHSI IPOBEACHUS
peaknuii. Kimaccudukanus peakunii OpraHMuecKrX BEIIECTB MO CTPYKTYPHOMY MPU3HAKY:
3aMelleHune, MIPUCOeMHEHHE, OTIeIIeHne. PeakinoHHble 1IeHTphl. [lepBoHavyaibHbIe TOHATHUS O
TUIIAX U MEXaHNU3MaxX OPraHUYECKHX peakuuil. ['OMOIMTHUYECKUH U TeTEPOIIMTUYECKUI pa3pbiB
KOBAJEHTHOM XHMMMUeCKON cBsi3u. CBOOOJHOpAAMKANBbHBIA M HOHHBIM MEXaHU3Mbl pPEaKIIHU.
[TonstHe 0 cBOOOJHOM pajuKane, Hykiaeodpuie, sneKkTpodpuie, KapOoKaTHOHE U KapOaHHOHE.
O6o3HaueHne MOHHBIX PEaKIUil B OpraHnyeckorl XuMuu. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIE
peakuuu B opraHndyeckoil xumuu. MneHTnukanus opraHnueckux coeluHeHuil. I eneTnyeckas
CBSI3b MEXK/Yy KJIACCAaMH OPTaHUYECKUX COETMHEHUH.

JemoncTpanuu. Mozieny OpraHn4ecKux MOJIEKYI.

2.3.2. YrneBopgopoabl

AnKaHbl. DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI MeTaHa. SP3-I mOpuau3amms
opbutaneii aromoB yriuepoja. I'omomornueckuit pax u o obmas ¢opMmyna  alKaHOB.
Cucrematnueckasi HOMEHKJIATypa allkaHOB M paaukaioB. M3omepus yriepogHoro ckenera
ankaHoB. [lonamue o rougopmayusx. Ddusmyeckue CBONCTBA aAJKaHOB. 3aKOHOMEPHOCTHU
U3MEHEeHUS (U3UYECKUX CBOWCTB. XUMHUYECKHME CBOMCTBAa aJKaHOB: TaJOr€HUPOBAHHE,
HUTPOBaHUE, NErHJIpUpOBaHUE, TEPMHUECKOE pasyioKeHHe (MHUpOJSU3), TOpPEHUE Kak OJIMH U3
OCHOBHBIX MCTOYHHKOB TeIJla B MPOMBIIIJIEHHOCTH M OBITY, KaTaIUTUYECKOE OKHUCIICHHE,
KPEKUHI KaK CHOCOObI TMOJY4YEeHHUsS BaKHEHIINX COEIMHEHMH B OpPraHMYECKOM CHHTE3€,
U30MEpH3aIHsl KaK Crloco0 Moy4yeHHs BBICOKOCOPTHOrO OeH3MHA. MeXaHNU3M peakluu CBO-
00HOpaAMKAIBHOIO 3aMellleHusi (Ha MpuMepe XJopupoBaHHs MeTaHa). CHHTETHUYECKHE
CHOCOOBI MOJYYEeHUsI AIKaHOB. MeTObl MOJYYEHHUsl aJIKaHOB M3 aJKWITAJOTEHHUJIOB (peakuus
Bropua), nexkapbokcuaupoBaHueM cojieil KapOOHOBBIX KHCIIOT U 3JIEKTPOJIU30M PAaCTBOPOB CoJIeH
KapOOHOBBIX KHCIOT. HaxoxaeHue ajJKkaHOB B IPUPOE U MPUMEHEHHUE aJIKAHOB.
LUuknoankaHbl. CrpoeHue MoOieKyn LuKiIoankaHoB. OOmas QopMyna IHMKIOAIKaHOB.
Homenkiatrypa  nuknoankaHoB.  M3oMepuss — IHKIIOAIKaHOB:  YIVIEPOJHOIO  CKEJNETa,
MEKKJIaCCOBasi, MIPOCTPAHCTBEHHAs (yuc-mpanc-u3omepusi). HanpsokeHHble M HEHaNpsKEHHbIE



nukibl. Crienudrika CBOMCTB MUKIOATKAHOB C MajbIM Pa3MepoOM IUKIA. XUMHUYECKUE CBONCTBA
LIMKJIONIPOIIaHA: FOPEHHE, PEaKLIUU IPUCOEANHEHNS (THIPUPOBAHUE, IPUCOETUHEHUE TAJIOI€HOB,
raJloreHOBOJIOPOJIOB, BOJBI) M ILMKIOTEKCaHa: FOPEHHE, PEAKLHUU PaJUKaIbHOTO 3aMELICHMS
(x10pupoBanue, HUTpoBaHue). [lonydyeHne HUKI0ATKaHOB U3 AIKaHOB M JUTaJOr€HAIKAHOB.
AnkKeHbl. DIEKTPOHHOE ¥ MNPOCTPAHCTBEHHOE CTPOCHUE MOJCKYJbl OTHJICHA. SP2-
['ubpumuzanms opOuTaneii atomMoB yriaepona. 6- u m-Cs3u. ['oMonorudyeckuid psg u oOuias
dopmyna ankeHoB. HomeHkmaTypa ankeHOB. M3omepusi ajKeHOB: YIJIEPOJHOTO CKeleTa,
HIOJIOKEHUS KPaTHOM CBSA3M, MPOCTPAHCTBEHHAs (reoMeTpudecKas W30MepUsi, WIH Yuc-mpanc-
U30MEpHUs), MEKKIaccoBas. PU3NYECKUE CBOMCTBA AJKEHOB. XHMMUYECKUE CBONCTB aJIKEHOB.
Peakiun 3neKTpoUIBHOTO MPHUCOEIMHEHHUS KakK CHoco0 MOJdyd4eHUs (YHKLUHMOHAIbHBIX
IIPOM3BOJHBIX YIJIEBOAOPOJOB: TMJIPUPOBAHUE, TAJOIC€HUPOBAHHUE, T'MIPOraJOr€HUPOBAHUE,
TUJpaTausl aJKeHOB. Mexanusm 31eKmpouivbHo2o npucoeounenus K ankenam. lIpaBuio
MapKOBHUKOBAa ¥ €ro OOBSCHEHHE C TOYKH 3pEHHs ODJIEKTPOHHOH Teopuu. PamukanbHoe
IpUcOoeJUHEHne OpOMOBOAOPOAA K aJKeHaM B INPUCYTCTBMM IepeKkuced. Bzaumooeiicmesue
AIKeH08 ¢ OPOMOM U XJIOPOM 6 2a30601 (haze npu 8vlcoKoll memnepamype unu Ha ceemy. OKUc-
JICHUE AJIKEHOB: TOPEHHE, OKHUCIEHHE KHCIOPOJOM B IPUCYTCTBUM xJyopuaoB namiaaus (II) u
menu (II) (Bakep-mporuiecc), OKHCIeHHE KUCIOPOJOM B NMPHUCYTCTBUU cepeOpa, OKHUCICHUE To-
pSYMM TIOAKUCIIEHHBIM pPacTBOPOM II€pMaHraHaTa KaJlds, OKUCJICHHE IEPMAHTaHAaTOM Kallus
(peakuus Baruepa), o3onuposanue. KauecTBeHHbIE peakllud Ha ABOWHYIO CBs3b. [IpombliuieH-
Hble ¥ JJaOOpaTOpHbBIE CIIOCOOBI MOJIydyeHHs alkeHOB. [lonmyueHue ankeHOB AeruipupOBaHHEM
AJIKaHOB; peaxyuell SMUMUHUPOSAHUS U3 CIUPTOB, FAJIOr€HAJIKaHOB, TUrajoreHankaHos. [IpaBu-
1o 3aiuesa. Ilomumepusanus ankeHos. [lonmuMepusanus Ha katanusaropax [lurnepa—Harra.
[TonmuaTHIIEH KaK KpYITHOTOHHAXKHBIM MPOIYKT XUMUYECKOTO NPou3BoaAcTBa. [IpruMenenue
AJIKEHOB (3TWJICH U MPOTIHIICH).

AnkaaueHbl. Kiaccudukanys ankajneHoB 10 B3aHMHOMY PAaCHOJI0KEHHIO KPaTHBIX CBSI3EH B
MoJekyse. OCOOEHHOCTH 3JIEKTPOHHOI'O M TPOCTPAHCTBEHHOT'O CTPOECHHUS COPSIKEHHBIX
ankagueHoB. OOmas ¢opmyna ankaaueHoB. HomeHknmaTypa W W30MEpHs  aJKaJHEHOB.
@usnyeckue CBOMCTBA  ANKAaJUEHOB. XMMHUYECKHME CBOMCTBA  AlKAJUEHOB: pEaKUuu
pUCOeANHEHUs (TUAPUPOBAHUE, TaJOTEHUPOBAHUE), TOpeHuss U nonuMepusauuu. 1,2- u 1,4-
[Tpucoenuuenue. Ilomyuenune ankagueHoB. CuHTe3 OyragueHa u3 OyTraHa W 3TaHoJA.
[Tonmumepusanus. Kayuyku. Bxiag C. B. JlebeneBa B mosyuyeHHME CHHTETHYECKOIO Kaydyka.
Bynkanuzanus kaydykoB. Pesnna. MHoroo0Opasue BHIOB CHHTETHYECKHX KaydyKoOB, HX
CBOMCTBA U IPUMEHEHHE.

ANKWHbI. DIeKTpoHHOE U TIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl aleTHieHa. Sp-
['ubpumuzanus opOutaneit aromMoB yriepoaa. ['oMmosnormyeckuit psim u obmas dopmyna
ankuHoB. HoMmeHkiaTypa ankumHOB. M3oMmepHsi aJKHMHOB: YIVIEPOJHOIO CKEJeTa, IOJIOKEHUS
KpaTHOM CBsI3H, MeEXKiaccoBass. (Pu3MUECKHME CBOWCTBA AJIKMHOB. XHUMHUYECKHE CBOMCTBA
QIKMHOB. Peakimu npucoenuHeHHs Kak CHoco0 MOJIY4eHHUs MOJMMEPOB U JPYTUX MOJE3HBIX
npoAyKToB. I'mapupoBanue. Peakuny nmprcoeAMHEHUs TaJIOr€HOB, rajloreHOBOAOPOI0B, BOBI.
Tpumepuszanus u nuMepusanus aneruineHa. Peakuun 3amemenus. Kucnorasie

CBOICTBa QJKMHOB C KOHIIEBOM TpPOMHOW CBS3bI0. AUETWIEHUAbL. B3saumooeticmeue
ayemunenuoog c eanozenarkanamu. l'opeHue aneruneHa. OKHCICHHE AIKHHOB PacTBOPOM
nepMmanranara kaiaus. [lonydeHue aneruieHa MUPOIM30M MeTaHa W KapOUIHBIM METOIOM.
CuHTEe3 aNKMHOB AIKWIMPOBAaHMEM aleTWIUIoB. IIpuMeHenue anerunena. I'openue aneruieHa
KaK UICTOYHHK BBICOKOTEMIIEPATYPHOIO MIJIAMEHHU JUISl CBAPKU U PE3KU METAJIJIOB.

ApeHbl. Uctopust oTkpeiTHs OeH3oma. [lonsmue 06 apomamuynocmu. Ilpasuno Xwoxkens.
Hebenzouonvie apomamuueckue cucmemsi. CoBpeMEHHbIE MTPEJICTABICHHS 00 2JIEKTPOHHOM

Y MPOCTPAHCTBEHHOM CTpoeHnH OeH3oma. Obmas ¢popmyna apeHoB. M3oMepus 1 HOMEHKIIATypa
roMmoJioros 6ensona. M3omepus 1u3zamenieHHbIX OEH30J10B Ha pUMepe KCuiaoioB. dusznyeckue
cBoMcTBa OeH30y1a. XUMUYECKHEe CBOMCTBA OeH3oiya. Peakiuu 3aMernieHus B OCH30JbHOM siIpe
(anexTpouIbHOE 3aMeleHHE): TaIOTeHUPOBaHNe, HUTPOBAHUE, ATKWIMPOBAHHE, ayuUIUposanue,
cynvuposanue. Mexanuzm peakyuu snekmpoguivbHo2o samewenus. Peakuuu npucoe1nHeHus K
OeH3onmy (rMIpUpOBaHUE, TaJOTeHUPOBAHUE (XJIOpPUPOBAaHHE Ha cBeTy)). Peakius ropeHwus.
Oco0eHHOCTH XMMHYECKHX CBOMCTB aKMJIOEH30JI0B Ha MpUMEpe Toslyoja. B3anMHoe BiusHue



aTOMOB B MoJieKyje Tonyona. [IpaBuna opueHTanuu 3aMecTuUTeNlell B peaklMsIX 3aMelleHus,
CO2NACOBAHHASL U HeCO2NACO8AHHAs oOpueHmayus. XjaopupoBaHue Toayona. OxucieHue
AITKUIIOCH30JI0B paCTBOPOM NepMaHTaHaTa Kajus. [ aoreHnpoBanne aakuiIOeH30I0B B OOKOBYIO
nenb. HutpoBanume nHutpobOenzona. I[lomyuenue OenHzona u ero romosioroB. I[lpumeneHue
roMoJioroB OeHsona. [lonamue o noausoepuvix apenax, ux Qusuonocuyeckoe oelicmeue Ha
Op2aHU3M uenosexd.

MleHeTnyeckas cBA3b MeXxAy pasnMYHbIMKU ¢ KfaccamMu  yrneBoAopoAoB.
KauecTBeHHbIE peakuy Ha HENPEIEIbHBIE YIIIEBOJOPOIBI.

ManoreHonpousBoAHbIe YrNeBOJOPOAOB. Diekmpontoe

cmpoenue 2an02eHOnpoU3B00HbIX y21e6000po0os. Peakiuy 3aMelieHHs rajloreHa Ha ruIpoKCHI,
HUTPOIPYIIIY, IHAHOTPYIILY, amunozpynny. JIeiicTBie Ha ralor€HIIPOU3BOJHbIE BOJHOIO U
CIMPTOBOIO pacTBopa 1iesioun. CpaBHEHUE PEaKIMOHHONW CLIOCOOHOCTH aJIKUJI-, BUHWII-, (PEHUII-
u OeH3wiIranoreHu10B. B3anmoaelcTBie qUraloreHaIkaHoB ¢ MarHueM U UHKOM. [loHsTHE

0 METAJJIOOPTaHNYECKUX COeAMHEHUsIX. Macnuiiopeanuyeckue coeounenus. Peakmus [ punvsapa.
Hcnonp3oBaHne ranoreHonpon3BOAHBIX B OBITY, TEXHUKE M B CHHTE3E.

HemoncTpauuu. 1. CocraBieHue Mojeneld MOJIEKYJ ajlkaHoOB. 2. bpoMupoBaHue rekcaHa Ha
ceery. 3. ['openue metana, 3THieHa, ateruieHa. 4. OTHOIIEHUE MeTaHa, TUJICHA, alleTHUIICHA

u OeH3osla K pacTBOpaM IlepMaHraHaTa Kaiuuss v OpomHoil Boge. 5. IlomyueHue sTuieHa
peakiuei aeruaparanuu 3tanoina. 6. [lonydyenue arneruneHa rupoan3oM KapOuaa Kaublus. 7.
Oxucnenue Toilyojga  pacTBOpoM  IepmaHraHara kamud. 8. Ilomyuenme  crupona
JeNoJuMepr3aliell MoNUCTUPOIa U UCIBITAHWE €ro OTHOLIEHMsI K pacTBOpPY MEepMaHraHara
KaJusl.

2.3.3. Kucnopopacopepxaiime opraHM4eckme coeguHeHus

CnupTtbl. Kiaccudukaiys, HOMEHKIATYpa U W30MEpUs CHOUPTOB. ['OMOJOTMYECKHUH DSl |
oOurast popmysia NpeaesibHbIX OAHOATOMHBIX cUpTOB. duU3nueckue CBONCTBA MPEIENIbHBIX O/1-
HOATOMHBIX CIIUPTOB. BojgopojHas cBA3b MeXIy MOJIEKyJaMH M €€ BIMSHUE Ha (PU3NYecKHe
CBOIcTBa cIMPTOB. XMMHUYECKHE CBOMCTBA CIUPTOB: KUCIIOTHBIE CBOICTBA (B3aUMOJIEHCTBUE C
HaTpUeM Kak CIIOCO0 YCTaHOBJEHHS HAJIMYUSA THAPOKCOTPYIIbI); PEAKIMU 3aMELIeHUs
I'MJIPOKCHJIBHOM IPYNIIBI HAa FAJIOTE€H KaK CIOCO0 MOTY4YeHHsI paCTBOPUTENIECH; MEKMOJIEKYIIsIpHAs
U BHYTPUMOJIEKYJISIpHAs AETHIpaTalus; o0pa3oBaHUe CIOXKHBIX 3(UpPOB ¢ HEOPraHMYECKUMH U
OpraHMYECKUMHU KHUCJIOTaMH; ropeHue; okucineHue oxcuaoM wmenu (II), mogkuciaeHHBIM
pacTBOpOM II€pPMaHraHaTa KaJlis, XpOMOBOM CMECBIO; pEaKLUU YIJIEBOJOPOJHOIO paguKaia.
CpasHenue peakyuoHHou cnocobHocmu

NEePBUYHBIX, BMOPUUHBIX U MPEMUYHLIX OOHOAMOMHBIX CHAUPMOE 6 peaKyuu 3amMeujeHus.
Ankoronartel. ['uaponus, ankuinpoBaHue (CHHTE3 TPOCThIX 3(pupoB 1o BumbsiMcony). Igupubt
Gochopuvix kuciom. Pone mono-, ou- u mpughocghamos 6 buoxumuseckux

npoyeccax. llpombllUIeHHBI cuHTe3 MeraHosa. [lomydyeHue sTaHona: peakuus OpOKEHUs
TIIIOKO3BL, THApaTanus dTHiIeHa. [IpuMenenue meranosna u 3TaHona. @U3noI0rnyecKkoe
JeiiCTBME METaHoJla W JTaHOJa Ha OpraHu3M 4eJoBeKa. MHOTrOaTOMHBIE CIHPTHI.
OTUJIEHITIMKONIb U TIMLEPUH KaK INPEACTABUTENN MPEIECIBHBIX MHOTOAaTOMHBIX CIHUPTOB, MX
¢uznueckue U xuMudeckue cpoiictBa. KauecTBeHHast peakiius Ha MHOIOATOMHbBIE CIIMPTHI U €€
IIPUMEHEHHE JUIsl paclo3HaBaHUS IVIMLEPHHA B COCTaBE KOCMETHYECKUX cpeAcTB. CuHTE3
JUOKCaHa U3 OJTUJIEHITHUKONS. TOKCHMYHOCTh HSTuieHrnuKons. IlpakTuueckoe mnpuUMeHeHHe
STWJIEHTJIMKOJIS U [NINLEPHUHA.

Mpoctbie 3dMpbl Kkak H30MEpbl MpEICTbHBIX OIHOATOMHBIX CHUPTOB. CpaBHEHHE HX
(Gu3MUeCKUX U XMMHUYECKHX CBOMCTB CO CIHMpTaMu. Peakuus pacuierieHusi MpocThIX 3(UpOB
MOJI0BOJIOPOAOM. [lepoxcudsl npocmsix 3Qhupos, mepvl NPeodoCmopO*CHOCMU

npu pabome ¢ HUMU.

®eHonbl. CtpoeHne, M30Mepusi U HOMEHKIarypa (eHonoB. B3auMHOe BIUSHHE aTOMOB B
MoJiekyne (enona. duznyeckue U XuMu4eckue cBoicTBa GpeHosa 1 kpe3ooB. KucnoTHbie cBoOi-
CTBa (JEHOJIOB B CPAaBHEHHUH CO CIHMPTAMU: PEAKIIMU C HATPUEMTUAPOKCUIOM HaTpus. Peakiyn
3aMeleHns B OEH30JIbHOM KOJIbIle (TaJIorTeHupoBaHue (OpoMHupoBaHue), HUTpoBaHue). [Ipocmoie
s¢ups! penonos. Okucnenue peHosnoB. KauectBennsie peakuuu Ha Gpenoi. [lonydenue penona.
[Tpumenenue denona.



Kap6oHunbHble cOeAUHEHUA. AJBICTHIBI U KETOHBI. DIIEKTPOHHOE M MPOCTPAHCTBCHHOE
CTpoeHHe KapOOHWJIbHON TpYIIbI, €€ MOJSIPHOCTh U MossipuzyemMocTs. Knaccudukarus
anbpaeruioB U KeroHoB. CTpoeHue MpeneibHBbIX albJIeruioB. ['omonormdeckuil psn,
HOMEHKJIaTypa, HW30MEpHusl IMpeAeNbHbIX  anpaerugoB. CTpOeHHE MOJIEKYJbl — alleTOHA.
["omMonornyeckuit psisi, HOMEHKIIATypa u u3oMepusi keToHoB. O0mias ¢popmyna mpe-

JENbHBIX albJeTu7oB U KeToHOB. dusmueckue cBoiicTBa (opmanbaeruia, amerainbieruia,
arietoHa. [lonsamue o Kkemo-eHob HOU Maymomepuu KapOoHUIbHbIX COeOUuHeHUli. XUMUIECKHe
CBOICTBa TMpEAENbHBIX AalbJCTUJIOB M KETOHOB. Mexanuzm peaxkyuu HYK1eo@DUIbHO2O
npucoeounenuss no KapoouunvHou cpynne. PeakuuM TpPUCOEAMHEHHUS BOJbI, CIUPTOB,
[IMAaHOBOJI0POJIa U TUApOCyIbbuTa HaTpus. [lonyuenue ayemaneti u kemaeu.

CpaBHEHHE PEAKLIMOHHOM CIIOCOOHOCTH aNbJETUAOB U KETOHOB B PEAKIUAX MPUCOCAUHEHUS.
Peaknuu 3amenieHnst aTOMOB BOJOPOAA MPU YTIIEPOJIHOM aToMme Ha rajoreH. [lonumepusanus
dopmanbaeruna u aneranbaeruna. Cunmes cnupmos 83aumooeicmsuem

KapOOHUTIbHBIX COeOUuHeHUll ¢ peakmusom I puHvsapa.

Oxucnenune KapOOHWIBHBIX coequHEHUH. (OCOOCHHOCTH peakUWd OKHUCIICHHUS —aleTOHa.
CpaBHeHME  OKHUCIEHMsS  albJerujoB M  KETOHOB. l'uiapupoBanue. BoccranosneHue
KapOOHMJIBHBIX COCTMHEHUH B criupThl. KauecTBeHHBIE peakiiui Ha allbICTHIHYIO

rpynny (peakiusi «cepeOpsHoro 3epkanay», B3aumojeicTBue c ruapokcugom menu (ID)).
Anb00bHO-KPOMOHOBAs KOHOEHCayusi anb0e2udos u kemornos. OCOOEHHOCTH (opMalbaeruia.
[Tonyuenue mpenenbHBIX AlbIETUIOB: OKUCICHHWE CIUPTOB, THIApaTalMs aleTuiieHa (peakuus
KyuepoBa), okuciaeHueM sTuieHa KucaopoaoM B npucyTcTBuu xinopuaa namiaaus (11). [omyue-
HUE alleTOHA OKHCIIEHHEM IIPOMAaHONa-2 W Pa3JIOKEHUEM KallblIMeBOM WM OapueBoi couu
YKCYCHOM KHCIIOTbI. TOKCMYHOCTBH aibJeruoB. BakHelmume npeacTaBuTenu aiabAerUi0B M
KETOHOB: (pOpMAaJIbJIETU]I, YKCYCHBIN albJICTH/, alleTOH U UX MPAKTHYECKOE HCIOIb30BaHHE.
Kap6oHoBble KUCNOTbl. CTpoeHHE MpeAeabHBIX OJHOOCHOBHBIX KApOOHOBBIX KHCJIOT.
Knaccudukanus, nzoMmepus 1 HOMEHKJIaTypa KapOOHOBBIX KHCIOT. DJIEKTPOHHOE U MPOCTPaH-
CTBEHHOE CTpOEHHE KapOOKCHIBHOW Trpymmbl. ['oMonormueckuii psin u obmias ¢opmyna
MpelebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCHOT. DHU3WYecKue CBOICTBA MpeesbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha HIpPHUMEpPE MYpPaBbUHOM, YKCYCHOH, NpPONHOHOBOM,
NaTbMUTUHOBOM M CTE€ApUHOBOW KUCIIOT. BoiopoaHbie CBA3M, accorualis KapOOHOBBIX KHUCIIOT.
XUMHYECKUE CBOWCTBA MPEIEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

KucnotHele cBoiicTBa (M3MEHEHHE OKPACKH MHAWKATOPOB, PEAKIIUU C aKTUBHBIMU METaJUIaMU,
OCHOBHBIMH OKCHJIaMH, OCHOBAHMSIMH, COJIIMHU ). MI3MeHeHHe cuiibl KapOOHOBBIX KUCIIOT HpU
BBEJICHUU JIOHOPHBIX M aKIENTOPHBIX 3aMecTuTenel. B3aumoseiictBue kapOOHOBBIX KHCIOT CO
cnupramu  (peakius  dTepuduUKanuu), OO0paTUMOCTh  pEAKIUU, MeXaHuM  peaxyuu
amepughuxayuu.

["anorenupoBaHue KapOOHOBBIX KHCIIOT B OOKOBYIO LIEIIb.

Oco0OeHHOCTH XMMHMYECKUX CBOWCTB MYpaBbUHOW KHUCHOTHL. [lomyueHue mpeaenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKUCIIEHUE aJIbJAETUIIOB, OKUCIIEHNE MIEPBUYHBIX CIIUPTOB,
OKHUCJIEHWE  QJIKAaHOB M  aJKEHOB, TUAPOJM30M  TE€MHHAIBHBIX  TPUTAIOTE€HUIOB.
Bzaumooeiicmeuem peaxmusa Ipunvapa c yenekucivim 2azom. llonydeHne MypaBbUHON H
YKCYCHOM KHCJIOT B IPOMBIIIEHHOCTH. [[pMeHeHne MypaBbMHOM U YKCYCHOM KUCIIOT.
JIByXOCHOBHbIE KapOOHOBBIE KUCIOTHI: O0OIINE CIIOCOOBI MOTYYEHHS, 0COOEHHOCTH XUMHYECKHUX
cBoiicts. ll[aBeneBas u MaJOHOBAsI KUCIIOTA KaK MPEICTAaBUTENN JUKAPOOHOBBIX KHCIIOT.
Cunmesbl Ha 0OCHOBE MANOH08020 dPupa. Aneudpudvl U UMUObL OUKAPOOHOBHIX KUCTIOM.
HenpenenbHble 1 apoMaTHYECKUE KUCIOTHI: OCOOCHHOCTH UX CTPOCHMS U CBOUCTB. [IprmeneHue
OCH30MHON KHCIOTHI. ApoMaTHYecKue IUKApOOHOBBIC KHCIOTHI ((raneBas, uzodraneBas u
TepedTaneBasi KUCIOTBI): NpOMblULIEHHbIE MemoObl NoydeHus u npumenenue. lloHsTHe O
TUPOKCUKAPOOHOBBIX KUCIOTaX U UX MPEICTaBUTENSIX MOJIOYHOM, TMMOHHOM, 10JI0YHON 1
BUHHOW KHCJIOTaX.

Briciive mnpenenbHble W HENpeAeNbHble KapOOHOBBIE KHUCIOTHL. 3HAU€HHE M MPUMEHEHHE
KapOOHOBBIX KUCIIOT.

q)yHKLIMOHa.ﬂbeIe npoun3BoaHbIE Kap60HOBbIX KUCIOT.



XopaHTUIPHUIBI U aHTUIPHUIBI KapOOHOBBIX KUCJIOT: MOJy4YE€HUE, TUIPOIU3. B3aumoodeiicmsue
X10paH2uopuoos ¢ HyKieouivhbiMu  peacenmamu. llodydeHue CIOXHBIX 3(QUPOB €
MCIIOJIb30BAaHUEM XJIOPAHTUIPHUIOB U AaHTUAPUIOB KHCIIOT.

Crnoxusle 3¢upsl. CTpoeHne, HOMEHKIIATYpa U U30MEpHs CIOKHBIX 3PUpoB. CroxkHbIE 2(PUPHI
KaK M30Mepbl KAPOOHOBBIX KUCIOT (MEKKIaccoBas usomepusi). CpaBHeHHE PUZNYECKUX

CBOWCTB M PEAKIIMOHHON CIIOCOOHOCTH CIOXKHBIX 3(UPOB M U30MEPHBIX UM KaPOOHOBBIX KHCIIOT.
['unponu3 cinoxHbIX 3()UPOB.

Crioco0Obl MOTy4eHUs! CIIOKHBIX A(QHUPOB: 3TepuduKanus KapOOHOBBIX KHUCIIOT, AIMJIMPOBAHHE
CIIUPTOB U AJIKOTOJISITOB rJIOr€HaHTUPUIaMU

U aHTHAPHJIAMH, AJKWIMPOBAaHHE KapOOKCWIAaT-MOHOB. Cunmes ClOJNCHbIX 2¢)upos ¢heHnonos.
Crnoorcnvie

aghupvl Heopeanuyeckux xuciom. Humpoenuyepun. TlpuMeHeHne CI0XHBIX d(HPOB B MUIIEBOMI
U nap(roMepHOIl MPOMBIIIIEHHOCTH.

AMu/IbI KapOOHOBBIX KUCIIOT: MOJIyYSeHHE U CBOMCTBA HAa MPUMeEpE alleTaMH/Ia.

Ionamue o numpunax kap6onoswix kuciom. L{uaneuopumsi.

Conn kapOOHOBBIX KHCJIOT, UX TEPMHUYECKOE PA3JIOKEHHE B NPUCYTCTBUM Mienouu. CHHTE3
KapOOHUJIbHBIX COSAMHEHUN Pa3JIOKEHUEM KaJlbLIUEBbIX COJiei KapOOHOBBIX KHCIIOT.
JemoncTrpanuu. 1. B3aumopeiictBue HaTpusi ¢ 3taHojoM. 2. OKHCIEHHE 3TaHOJA OKCUAOM
menau (II). 3. I'openue stanona.4. B3aumoseiictue TpeT-0yTHIOBOTO CIUPTA C COMSTHOM KUCIIO-
toit. 5. Momodopmuast peaknus. 6. OmnpenencHUe albIeTUOB MPU MOMOIIM Ka4eCTBEHHBIX
peakiuii. 7. OKUCIEHUE allbJIETU/I0B TIEPMAHTAHATOM KaJIHsL.

JlabopaTopHusblie onbIThl. 1. CBolicTBa 3THIIOBOrO cnivpTa. 2. CBolicTBa rimuepusa. 3. CBoiicTBa
denona. 4. CoiictBa popmaninna. 5. CBOHCTBA YKCYCHOM KHCIOTHI. 6. Colu KapOOHOBBIX
KHCJIOT.

2.3.4. A3oT- n cepocogepxawme coeauMHeHus HutpocoeaAuHeHUA. Dinexmponnoe
cmpoeHue Humpozpynnsl. Ilonyuenue numpocoeounenuil. Boccmanognenue Humpoaperos

8 amumvl. Apomamuueckue HUmMpocoeouneHnus. AKyenmopuvie C8oUCmea HUMPOSPYNNb.
AnbOonbHO-KPOMOH06as KOHOeHCcayusi HUumpocoeouneHull. B3pviguamoie seujecmaa.

AMuUHBbI. Krnaccudukanuss 1o THITY YIJICBOJOPOTHOIO pPagUKaia W YUCIYy aMUHOTPYII B
MOJIeKyJie, HOMEHKIIaTypa, n3oMepus aMuHOB. [lepBuUHbBIE, BTOPHYHBIE U TPETUYHBIC aMHUHBI.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE IMPENEIbHBIX aMHUHOB. PuU3NyecKue CBONCTBA
aMMHOB. AMHHBI KaK OpPraHWYECKME OCHOBAaHUA: peakiuuu ¢ BojaoH, kucioramu. Conu
aNKWIaMMOHUS. Peakiiys ropeHust aMuHOB. AJIKUIIMPOBAaHUE U allMJIMpOBaHUE aMUHOB. Peakuun
AMUHOB C a30TUCTOW KHUCIOTOWU. [lomamue o yemeepmuyHvblX AMMOHUEBLIX OCHOBAHUSX.
Humpozamunvl. Memoosr uoenmuguxayuu nepeuuHvlX, 8MOPUYHLIX U MPEMUYHLIX AMUHOS.
Ionyuenue amuno8 aIKUIUPOBAHUEM AMMUAKA U BOCCMAHOBIEHUEM HUMPONPOUZBOOHBIX
V2ne6o0opo0os, uz cnupmos. llpumenenue amunos 6 gapmayesmuieckol NpoMblULIeHHOCHU.
Apomamuueckue amumnvl. AHUIUMH Kak npedcmasumens apomamuyeckux amunos. CmpoeHue
anununa. Bszaumnoe eénusnue epynn amomos 6 moaekyie awuiuna. Bausanue samecmumeneu 8
apomamu4eckom s0pe Ha KUCIOMHble U OCHOBHble C80UCMBA apulamunos. I[Ipuuunol
ocnadenuss OCHOBHbIX C80UCME AHUNUHA 8 CPABHEHUU C AMUHAMU NPe0elbHO20 pAda.
Xumuueckue ceoticmea aHUIUHA: OCHOBHble CBOUCMEA (83aumooelicmseue ¢ KUCIOMAMU);
peaxkyuu 3amewieHus 8 apomamuyeckoe a0po (2anoceHuposanue (83aumooelcmsue ¢ OPOMHOL
600011),

HUMpoOsanue  (83aumooelticmeue ¢ Aa30MHOU  KUCIOMOU),  CYIb@uposanue); OKUCIeHue,
AIKUTUPOBAHUE U AYUIUPOBAHUE NO aAMOMY d30Ma). 3awuma amMuHOSpYnnwl Npu peaxyuu
HUMposanus anununa. Ayemanunuo. /fuazocoeounenus. /luasomuposanue

nepeuyHbLIX  apunamunos. Peakyuu ouazocoeounenuti ¢ @videnenuem azoma. Ycnosus
asocouemanus, azo- u ouasococmasiaouue. A3oKkpacumenu, 3a8UcCUMOCb Ux cmpoenus om pH
cpedvl. Hnouxamopwl. Ilonyuenue anmununa (peakyus 3uHuHa). AHUIUH KaK Ccbipbe 07
npou3800cmea anuiuHogvlx kpacumerneti. Cunmeswl Ha OCHO8€ AHUTUHA.

CepoopzaHuyeckue coelQuHeHUsl. [Ipeocmasnenue 0 CepoOOPeAHUYECKUX COCOUHCHUSIX.
Ocobennocmu ux cmpoeHus u ceoticme. 3HaueHue cepoopeaHudecKux cOeOUHeHU.



Femepoyuknbl. Aszom-, Kuciopoo- u cepocooepoicawue cemepoyurivl. PypaH, nuppoi,
muogen U umMudazon Kak npeocmasumenu  NAMUYIEHHbIX —2emepoyurnos. Ilpupooa
apoMamui4HOCMu NAMUYAEHHBIX 2eMEPOYUKIO8. DNEeKMPOHHOE CIpPOeHUe MOIeK) bl

nuppona, apomamuyeckuti xapakmep monexyavl. Kucnomuuvle ceovicmea nuppona. Peakyuu
euopuposanus 2emepoyuxnos. llonamue o npupoOHvIX NOPPUPUHAX — XA0pODuUILIe U 2eme.
Obwue npeocmasnenuss 06 ux poau 6 ducugol npupoode. I[lupuoun kax npeocmasumens
UWeCMUYTIEHHBIX 2eMEPOYUKN08. DNEeKMPOHHOE CMPOeHUe MOLEKYIbl NUPUOUHA, APOMAMUYECKULL
xapaxkmep

monexynvl. Ocnognvlie ceoticmea nupuouna. Paznuuue 6 npossnenuu

OCHOBHBIX CBOUICME NUppoaa u nupuouna. Peakyuu nupuouna:

NeKMpopuivbHOe 3ameujerue, cUOPUPOBaHUe, 3aMeujeHUeamomos 6000po0da & -NoiodceHuu Ha
euopokcoepynny.  Iluxkonuner u  ux  okucnenue. Kemo-emonvnas  maymomepus — f-
euopokcunupuouna. Taymomepus [-eudpokcunupuouna u ypayuid.

Ilpeocmasnenue 06 umudaszone, nunepuoure, NUPUMUOUHE, UHOOJE, HUKOMUHe, AMpOonuHe,
ckamone, @ypgypone, cucmuouHe, ucmamuue, nypuHe, NYPUHOBLIX U NUPUMUOUHOBBIX
OCHOBAHUSX.

Hemoncmpayuu. 1. Ocnosnvle ceolicmeéa amunos. 2. Kauecmeennvie peakyuu Ha auiuH. 3.
Anununosvie kpacumenu. 4. Obpasyvi 2emepoyuKIuLecKux coeouHeHull.

2.3.5. bBuonozu4yecku akmueHble seujecmea Xupbl kax crodicHvle dhupsl 2nuyepuna u
8blCUIUX KAPOOHOBYIX Kuciom. PacmumenbHule U JCUBOMHbBIE HCUPDL, UX COCMAB.

Qusuueckue couUCmMEa HCUPOG. Xumuueckue CE0UCMBA HCUPOB:2UOPUPOBAHUE, OKUCIEHUE.
Ilepoxcuonoe oxucnenue scupos. I[lpocopranue sxcupos. I'uoponus unu omolieHue Hupos Kaxk
Cnocob NPOMBIULIEHHO20 NOLYYeHUs COoJleli 8blCuUX KapOoHoswblx Kucaom. [ uopozenuzayus
arcupos. Ipumenenue scupos. Moina kak conu gvicuiux kapooroswix kuciom. Mowowue ceoii-
cmea movina. Ilpeocmasnenue o aunuoax. Odwue npedcmasieHuss 0 OUOIOUYECKUX DYHKYUAX
JUNUOO8.

YaneeoObl. Obwas ¢gopmyra yenesooos. Kuaccuguxayus yeneeooos. Mowno-, oauco- u
noaucaxapuowvl. Quszuueckue Ce0OUCMBA U HAXOJNCOEHUe Yele80008 8 npupooe (Ha npumepe
2N0K03bl U ppykmo3svl). Jlunelnas u yukiuieckas hopmvl enoko3vl u Gpykmossl. Ilupanosol u
@ypanosvl. @opmyner Quuwepa u Xeyopca. llonamue o maymomepuu Kaxk 6ude uzomepuu
MexHcoy YUKIUYeckot u auneunon gopmamu. Onmuveckas uzomepus 2110K03vl. Xumuueckue
CBOUCMBA 27II0KO3bl: OKUCIeHUe XJIOPHOU Ul OPOMHOL 80001, OKUCTIeHUe A30MHOU KUCIOMOL,
80CCMAHOBNIEHUE 8 UeCUAMOMHbIL CNUPM, AyuIUposanue, arKuIuposaHue,

usomepusayus, KaiecmeeHHvle peakyuu Ha 2K03y (IKCnepuMeHmaibhvle O00KA3ameibCmed
HAMUyUus auib0ecUuOHOU U CRUPMOBLIX 2PYNN 8 2NI0K03€e), CNUpmogoe, MOJIOYHOKUCILOE,
NPONUOHOBOKUCTIOE U MACTISHOKUCTIOe Opodcenue. I TUKO3uOHbl 2UOPOKCUTL, e20 cneyuguieckue
ceoticmea. llonamue o enuxozudax. Ilonamue o 2noko3uoax, ux naxodxcoenuu ¢ npupode. llo-
JIyyeHue 2noko3vl. Ppykmosa Kax usomep 2noxosvl. Puboza u dezoxcupubosa. Ilpumenenue u
buonozuueckas pons yeneeo00s. OKucieHue y21e60008 — UCMOYHUK IHEPUL HCUBIX OPea-
HU3MOS.

Hucaxapuldbl. Caxapoza xax npedcmasumens HEBOCCMAHABIUBAIOWUX —OUCAXAPUOOS.
Cmpoenue, uzuueckue u xumuieckue ceolcmea caxaposvl. Manomosa, nakmo3sa u yennoouosa:
ux cmpoenue, guzuueckue u xumuieckue ceoticmea. I uoponuz oucaxapuoos. Ilonyuenue caxapa
u3s caxapmoti ceexnvl. Ilpumenenue caxaposul.

lMonucaxapuodbl. Kpaxman, 2nuxozen u yeinono3a kaxk ouonocuueckue noaumepol. Kpaxman
KAK CMeCh amMuiossl i AMUIONEKMUHA, e2o gusuyeckue ceoticmed. Xumuyeckue coUcCmada
Kpaxmana: 2uoponu3s, KAueCmeeHHAas peakyus ¢ UOOOM U ee NpuMeHeHue Oas OOHApYICeHUs
Kpaxmaia 6 npooyKmax numanus.

I'nuxozen: ocobennocmu cmpoenus u ceovcms. Llenntonosa: cmpoenue u gusuyeckue coUCmaa.
Xumuueckue ceoticmea yeuntono3vl. 2UOpoIU3, 0bpazoeanue croxcHvlx 2¢upos. [lpumenenue
Kpaxmana u yenntonosul. Ilpakmuyeckoe 3nauenue noaucaxapuoos. llonamue o npouzeoocmee
oymaezu.

HykneuHoeble kucsiombl. Hykneo3uowl. Hyxkneomuosl. Hyxneunosvie Kuciomol Kax
npupoonvie nonumepwvl. Cocmas u cmpoenue Hykaeunoswix kuciom (JJHK u PHK). I'uoponu3s ny-



KNEUHOBLIX KUCIOM. Ponb HYKIeUHO8bIX KUCIOM 8 HCUZHEOesmeNbHOCU opeanusmos. PyHkyuu
JHK u PHK. Komniemenmapnocmes. I enemuyeckuii koo. Hccneoosanue cocmasa JJHK
yenoeeKa U e20 NpaKkmuieckoe sHavenue.

AmuHokucnomsl. Cocmas, cmpoeHue u HoMeHKAamypa amunoxuciom. I'omonrocuueckuii psio
npeoenbHbIX amMuHoKuciom. Mzomepus npedenvHuvix amunokuciom. Onmuyeckas uzomepusl.
Qu3suueckue ceolicmea npeodeibHulx amunokuciom. OcCHOBHbIe AMUHOKUCIOMbL, 00pasyroujue
oenku. Cnocobvl noayueHuss aMuHOKUCIOM. AMUHOKUCIOMbL KAK aAM@omepHble OpeaHuyecKue
coeduneHus, pasHosecus 6 pacmeopax amunokuciom. Ceoucmea amMuHOKUCIOM. KUCIOMHblE U
OCHOBHblE CBOUCMBA, U30INEKMPUUECKAA MOYUKA; AIKUIUPOSAHUEe U AYUIUPOBAHUE AMUHOSDYN-
nol; smepugurayusa; peakyuu ¢ asomucmou Kuciomou. Kauecmeennvlie peakyuu Ha
amunoxuciomol ¢ euopoxcuoom meou (Il), Huneuopuwom, 2,4-ounumpogdmopbdensonom.
Cneyuguueckue KauyecmeeHHvle peakyuu HA apomamuyeckue U  2emepoyUKIUYecKue
AMUHOKUCIOMbL C KOHYEHMPUPOBAHHOU A30MHOU KUCIOMOU, HA YUCTEUH ¢ ayemamom CeUuHya
(). IHonsamue o yuxauyeckux amuoax — iaKkmamax u ouxemonunepasunax. buonocu-

yeckoe 3HaueHue o-amunoxuciom. Qbracmu npUMeHeHUs AMUHOKUCTIOM.

Menmuodbl, ux cmpoenue. Ilenmuonas cészvb. Amuonsiil xapakmep nenmuonou ceésazu. Cunmes
nenmu0o0g. I uoponusz nenmuoos.

Benku kak npupodHbie 6uononumepsbl. Cocmas u cmpoenue 6enkos. Ilepsuunas
cmpykmypa 0enkos. Xumuueckue memooObl — YCMAHOGNEHUS AMUHOKUCIOMHO20 COCMAsa U
nocnedosamenvHocmu. PepmenmamusHuvlil 2uOpoau3 b6eakos. Bmopuunas cmpyx-

mypa 0enkos: a-cnupanv, [-cmpykmypa. Tpemuunas u uemeepmuunas cmpykmypa 0enKos.
Hucynvuonvle mocmuku u UOHHbIE U BAH-0EP-BAAILCOBbL (2UOPOPOOHBIE) B3AUMOOEUCMBUSL.
Xumuueckue ceoticmea 6enxko8: 2u0ponu3, OeHamypayus, KayecmeeHnvle (yeemmvlie) peakyuu Ha
oenku. Ilpespawenus 6Oenkoe nuwu 6 opeanusme. buonocuueckue ¢ynkyuu 6enxos.
Hocmuoicenus 6 uzyuenuu cmpoeHusi u cunme3sa 6enKoa.

Jemoncmpayuu. 1. Pacmeopumocms yene60006 6 6ooe u smanoine. 2. Obpaszybt amMuHOKUCION.
Jlabopamopusie onvimot. 1. Ceovicmea enoxo3wi. 2. Onpeodenenue

Kpaxmana 6 npodykmax numarus. 3. Kupwl u ux ceoticmea.4. [{eemnvle peakyuu 6e1Kos.

2.3.6. BbicokoMoUsieKynsipHble cCOeOUHEeHUs

OcHogHble NOHAMUSL 6bICOKOMONEKVIAPHLIX COCOUHEHUI: MOHOMEp, NOauUMep, CMPYKMYpHOe
36eH0, cmenenvb noaumepuzayuu. OCHOBHblE CHOCOObI NONYUEHUS  BbICOKOMONEKYIAPHBIX
coeduHeHull: peaxyuu noaumepusayuu u noauxonoencayuu. Cononumepuzayus. CmpoeHue u
CMPYKMypa — NOAUMEPOB8.3A8UCUMOCT  CBOUCME  NOIUMEPO8  Om  CMPOeHUsi  MOAEeK)I.
Knaccugpurayua nonumepog: niacmmaccel (niacmuxu), s1acmomepsl (KayyyKu), B010KHA,
komnozumoel.  CoépemenHble — NAACMMACCHl  NAACUKU)  (NOAUIMUNEH,  NOJUNPONUTIEH,
ROAUCTUPOIL, NOUSUHUTIXIOPUO, PMOPONIACH, NOTUIMULEHmMepepmanam, akpui-oy-
MAOUeH-CMUPOIbHLIL NIACMUK, NOauKapoonamol). Tepmoniacmuunvlie U MepMOPeaKmusHble
noaumepwl. Denonghopmanvoecuonsvie cmonvl. Komnosumnwvie mamepuansi. Ilepcnexmugol
UCNONB308AHUSL KOMNO3UMHBIX MAMepuanos. Yeieniacmuku. ONOKHA, UX KIACCUDUKAYUsL.
Ilpupoonvie u xumuueckue 8onokua. Mckyccmeenusie u cunmemuyeckue 6010kHa. Ilonamue o
suUCKO3e U ayemamHom 6oNokHe. Illonusgpupnvie u noauamuouvie ONOKHA, UX CMPOEHUe,
ceoticmea.  IIpakmuueckoe  uUcnonvzo8anue  G0JNOKOH. Onacmomepvl.  [lpupoonvui u
cunmemuyeckuil kayyyk. Pesuna u s6onum. Ilpumenenue norumepos. Cunmemuyeckue

nnenxku. Membpanvi. Hoevie mexnonocuu OanvHeuuleco 08epuleHCmeo8aHusi NOAUMEPHbIX
mMamepuanos.

Hemoncmpayuu. 1. Obpazyvr niacmukos. 2. Konnexyus eonoxown. 3. Ilonuxoumoencayus
IMUNEHSTUKOJISL C mepehmanesol UCIOmou.

Jlabopamopnuie onvimol. Omuouienue CUHMEMUYECKUX 80JI0OKOH

K pacmeopam Kuciom u wenoyetl.

2.4. Xumusa u sncusns

2.4.1. Xumuyeckass mexHosioausi(Xumusi 8 npoMbIWsIeHHOCMu)

OcHOBHbIe NpUHUyUnbI Xumu4yeckol mexHosioauu. Oo-

wWue npeocmasieHuus 0 NPOMbIULIEHHBIX CNOCODAX NONYYEeHUU XUMUUECKUX 8eUyecms.
lMpou3eodcmeo cepHOU KUCIOMbI KOHMAKMHBIM COCODOM.



Xumusm npoyecca. Couipbe 018 npou3eo0cmea cepHou Kuciomvl. TexHoneuveckas cxema
npoyecca, npoyeccel u annapamvl.

Mexanusm kamanumuueckoz2o oeticmeust okcuoa sanaous (V).

lNpou3zeodcmeo ammuaka. Xumusm npoyecca. Onpedenenue NMUMALLHBIX YCIOBULL
npoeedenus peakyuu. IIpunyun yupkyiayuu u e2o pearu3ayus 8 mexHoI02u4ecKoll cxeme.
Memannypeusi. Yepuas memannypeus. IIpouzeo0cmeo uyeyna. omenHwili npoyecc (cvipve,
YCmMpOUCmMEo 0OMeHHOU neuu, Xumusm poyecca). Ilpouzsodcmeo cmanu 6 MapmeHo8CKOU nevu.
Ilpouzsoocmeo manu 8 KUCIOPOOHOM KOHEEpmepe U 8 IeKMPOneyax. pamol Memoo nojyyeHus
arcenesa us pyovl. [{eemuas memannypeus.

OpzaHuyeckul cuHme3s. I[Ipomviuiennas opeanuveckas xmusi. OCHOBHOU U MOHKULL
opeanuueckuil cunmes. Haubonee pynHomoHHadjiCHble NpoU3B00CmM8a OpeaHuiecKux coeOuHeHul.
Ilpouzeoocmeo memanona. Ilonyuenue yKcycHoOU KUCIomvl U oOpmMaiboe2uod u3 Memanond.
Ilonyuenue ayemama yennonosoi.

Coipve 0nsi opeanuueckou npomviutiennocmu. IIpobiema mxo006 u noOOYHLIX NPOOYKMOS.
Cunme3svl Ha OCHO8e cuHmes3-

easa.

2.4.2. Xumus u 3kosnozausi

Xumuueckoe 3azpssHeHue OKpycarowel. cpeovbl U e2o0 0cieocmeus. IKono2us u npobdrema
0Xpanvl OKpydicaroueli cpeobl. «3eneHasn» Xumusl.

Hemoncmpauuu. 1. Coipve 015 npouzsoocmea ceprotii kuciomsl. 2. Mooenv kunswezo cnos. 3.
Kenesnas pyoa. 4. Obpazyvl n1aeos sicenesa.

2.4.3. Xumusi u aHep2emuka

Ilpupoonvie ucmounuxu y2ne6000po0os. Ilpupoonviii u onymmusii HepmAHOU 2a3bl, UX COCMAB U
ucnoavzosanue. Hegpmo ax cmecw yenesooopooos. Cocmas negpmu u ee nepepabomxa.
Ilepsuunas u emopuunas nepepabomra nepmu. Ilepeconxa nepmu. Kpexune. Pugopmune.
Hegmenpooykmul.  Oxmanosoe uucno ewsuna. Oxpana okpydcaroweu cpeovl npu
Heghmenepepabomke mpancnopmuposke negpmenpodykmos. Kamenuwiii yeons. Kok-

coeanue yens. I'asugukayus yens. Ixonocuueckue npobiemsl, 03HUKaOwue npu UCnoIb308aHUU
Vels 8 Kauecmee monaued. TbmepHamueHbvle UCMOYHUKU SHEPSULL.

2.4.4. Xumus u 30opoebe

Xumus nuwu. Kupvl, 6enxu, y2neeoowvi, eumamumsl, epmenmol. Payuonanrenoe numanue.
Tuwesvie oobasku. Iluwesvle 0obasku, ux Kiaccuguxayus. 3anpeujenHvle U paspeuieHnvle
nuwesovle  0ooasku. OcHosbl nuwiegou  xumuu. umus 6 meouyure. Ilonamue o
Gapmayesmuueckoui xumuu ¢hapmaronoauu. Pazpabomra nexapcms. Jlekapcmeennvie cpeo-
cmea, ux knaccugpuxayus. Ilpomueomukpoousie cpedcmea (Cynibhanuramuonsvie npenapamsl u
anmubuomuku). AHarbeemuKy AcNUpUH, AHAILSUH, NAPAYEMAMOJ, HAPKOMUYECKUe aHAIb2e-
muxu). Anmueucmamunnvle npenapamvl. Basxcywue cpedcmea. opmousl U 20pMOHANbHBIE
npenapamul. IIpobnemsl, céa3aHHble NPUMEHEHUeM JIeKapCmeeHHvlx npenapamos. BpeoHvie
PUBbIYKU U hakmopbl, paspyuaruue 300pogve (U3dbImouHoe nompeodienue HCUPHOU NUUl,
KypeHue, ynompeo.ieHue aiKo2ois, apKoOManus).

2.4.5. Xumusi 8 noecedHe8HOU XU3HU

Kocmemuueckue u napghromepnvie cpedcmea. wvimosas xumus. llonamue o nogepxHOCMHO-
akmuenbvlx eujecmeax. Mowowue u uucmawue cpeocmsa. Ombenusarowue pedcmsa. llpasuna
bezonacHoll pabomul ¢ eOKUMU, 20PIOYUMU  MOKCUUHBIMU 8eUjeCmBami, cpeoCcmseamu 0bimoeou
Xumuu. uemenmsl u Kpacku. [Ipunyunsi okpawueanus mrameil.

2.4.6. Xumusi 8 cmpoumesibcmee

Tunc. HUzeecmo. [lemenm, 6emon. Kneu. [10060p onmumanvHulx cmpoumenbHblX MAmMepuailos 6
APAKMu4ecKotl 0essimeabHOCmU 4elo8eKd.

2.4.7. Xumus e cesibCKOM xo3silicmee

Munepanvnvie u opeanuueckue yooopenus. Cpedcmea awumel pacmenutl. Ilecmuyuobi:
UHCEKMUYUObL, 2epouyudvl u yHeuyuowl. Penennenmoi.

2.4.8. Heop2aHu4yeckue Mmamepuarsbi

Cmexkno, e2o 6uovl. Cunukamuas NnPOMbIUIEHHOCMb. PAOUYUOHHbIE U  COBDEMEHHbIe
Kepamuieckue Mamepuabl.



Csepxnpogooswas kepamuka. [lonamue o kepmemax, Mamepuaiax ¢ 8bICOKOU meepooCmyio.
2.4.9. Xumusn 8 cogepeMeHHOU HaykKe

Ocobennocmu cospemennoti Hayku. Ilpogheccus xumuxa.

Memooonoeusi nHayynozo uccredosanus. Memoowvl Hayunozo o3zuanua 6 xumuu. Cyovekm u
0bvekm HayuHoz2o no3uanus. Ilocmanoexa npobnemwv. CoOop ungopmayuu u HaxonieHue
gaxmos.

Tunomesa u ee sKkcnepumenmanvhuas npogepka. Teopemuueckoe OvACHEHUE NOTYYEHHBIX
pe3yiomamos. Mnoykyus u 0edykyusi.

DKcnepumeHmanbHas — NPo8epKa  NOJNYYEHHbIX — Meopemuyeckux  blgo0o8 € UYelbio
pacnpocmpanenus ux Ha 0Oonee WUPOKUll Kpye O0bekmos. XumuuecKuul auaius, CuHmes,
MOOenuUpo8aHue XUMU4eCKUx NPoyeccos U A61eHull KaKk Memooda HayuHo20 No3Ha-

Hus. Hanocmpykmypul. eedenue 6 npoekmuyto oesmenvHocms. Ilpoexm. Tunv u

8UO0bl npoekmos, smansl peanrusayuu npoekma. QOcobeHnocmu paspabomku NpPoeKmos
(nocmanoska yenei, noobop mMemooux, paboma auUMepamypHuLMU UCHMOYHUKAMU, OPOopMIeHUe
U 3auuma npoexma,).

Hcmounuxu xumuyeckoti ungopmayuu. Ilouck xumuueckoiu ungopmayuu no HA36aAHUAM,
uoenmugpuxamopam, cmpykmypHoim goopmynam. Paboma c 6azamu 0anHvIX.

Cospemennvie puzuko-xumuyecKue memoowvl YCMaHOG1eHUs.

cocmasa u CmpyKmypul 6euecms.

Jemoncmpauuu. 1. Iuwesvie kpacumenu. 2. Kpawenue mrkaneii. 3. Omoerusanue mranetl. 4.
Konnexyus cpeocme 3awumer acmenuil. 5. Kepamuueckue mamepuansi. 6. LJgemuvie cmexia.

7. [Ipumepol pabomsi ¢ Xumuueckumu 6a3amMu OAHHbIX.

Jlabopamopnsie onvimul. 1. 3naxomcmeo ¢ morowumu cpedcmseamu. 2. Kneu. 3. 3naxomcmeo c
MUHEPATbHLIMU YOOOPEHUAMU U3YUeHUe UX CBOUCMS.

2.5. Tunwvt pacuemnwix 3a0au

1. Haxootcoenue monekyiapHoi opmynvl yeneeo0opooa 0 €20 NIOMHOCMU U MACCO80U 00jle
9eMEHMO8, 8X00AWUX 8 €20 OCMAB UU NO NPOOYKMAM CCOPAHUSL.

2. Pacuemwi maccoeoii 0onu (maccol) Xumuiecko2o coeOuHeHusi 8 CMecu.

3. Pacuemwvr maccel (obvema, Konuuecmea eewjecmea) npooykmos peaxyuu, eciu OOHO U3
seujecmas 0aHo 8 u3dbImKe (umeem pumeci).

4. Pacuemvl maccosou uiu 00beMHOU 001U 8bIX00a NPOOYKMA peaxkyuu Om meopemudecKu
B03MOHCHO2O.

5. Pacuemwl mennogoeo s¢hpexma peaxyuu.

6. Pacuemvl 06vemubix OmHOUEeHUL 2A308 NPU XUMUYECKUX eaKYUSIX.

7. Pacuemwvl maccel (0ob6vema, Konuuecmea eeujecmea) nNpooOyKma peaxyuu, eciu OOHO U3
gewecms 0aHo 8 uoe pacmeopa ¢ OnpeoenreHHOU MAcco8oll 00Jel pacmeopeHH020 8eujecmad.

8. Pacuemwl sHepeuu axmusayuu U KOHCMAHMbL CKOPOCMU eaKyuu no 3KCNepUMEHMALbHbIM
OaHHbIM.

9. Pacuem KOHCManmul pasHo8ecus N0 PABHOBECHBIM KOHYEHMPAYUIM 8eULeCTNE.

10. Pacuem pagnogecHvlx KOHYUeHmMpayuil eeujecms, eciu U38ecnusbl UCX0OHble KOHYEeHmpayuu
sewecms u KOHCMAaHma pagHOBeCUsl.

11. Pacuem pH pacmeopa cunonoii Kuciomel u CUIbHO20 OCHOBAHUS, €CNU U3BECTHA UX
KOHYEeHmpayus.

12. Pacuem pH pacmeopa craboii kuciomvl u ciabo20 OCHOBAHUSA, CIAU U3BECMHA UX
KOHYenmpayus u KOHCMauma OUccoyuayuu.

13. Pacuem pacmsopumocmu conu, eciu uzgecmua geiuuuna e I1P.

14. Pacuemul ¢ ucnonvzosanuem 3aK0HO8 31eKMpoOU3a.

2.6. Tembt npaxmuueckux pavom

1. Cropocmb xumuueckux peakyuil. Xumuueckoe pagrHosecue.

2. Dxcnepumenmanvhoe pewieHue 3a0ay no meme «l anocenvly.

3. Dkcnepumenmanvroe peuienue 3a0ay no meme «XanbKoeeHvl».
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4. Ilonyuenue ammuaxa u uzyyeHue e2o C80UCMS.

5. Dxkcnepumenmanvhoe pewienue 3a0ay no meme « neMeHmuol



nO02pYynnvl a30max.

6. DxcnepumenmanvHoe peuieHue 3a0a4 no meme « Memannvl ena8HbIX NOOSPYNNY.
7. [lonyuenue meonozo kynopoca.

8. Dxcnepumenmanvroe pewenue 3a0ay no meme «Memannsi
NOOOUHBIX NOOSPYNIY.

9. Ilonyuenue conu Mopa.

10. Uzeomosnenue mooenei MOneKyl OpeaHU4ecKux 6eujecms.
11. Ilonyuenue smunena u uzyueHue e2o c80UCM8.

12. Ilonyuenue bpomsmana.

13. Illonyuenue ayemomna.

14. IlonyueHnue ykcycHou KUCIOMBbL.

15. Cunmes smunayemama.

16. I'uoponus kpaxmana.

17. Moenmugpuxayus opeaHu4ecKux aeujecms.

18. Pacno3znasanue niacmmacc.

19. Pacno3snasanue 6010KOH.

20. Kpawenue mkaneti.

2.7. Temwt 0OononnumensvHviX ONLIMOE U CUHME306
1. Onpeodenenue kauecmeenHHO20 cOCMABA OP2AHUYECKO20
sewecmaa.

2. Ilonyyenue memana, usyyeHue e2o C80OUCMS.

3. Ilonyuenue ayemunena u Onvlmsl ¢ HUM.

4. I[lonyuenue smunena u cobupanue e2o 8 2a3omemp.
5. Cunmes oubpomsmaua.

6. Ceoticmsa ckunuoapa.

7. Boseonxa nagpmanuna.

8. Obpasosarnue uoooghopma.

9. Ilonyuenue akponeuna.

10. Ilonyuenue usoamunrayemama.

11. Cunmes kpacumens aHUIUHOBO20 20J1)0020.

12. Cepebpenue.

13. Kpucmannuzayus uz nepecviuyeHHo2o pacmeopa.
14. Ilonyuenue manaxuma.

15. Ilonyuenue sncenesznoeo Kkynopoca.

16. Ilonyuenue 2opvroii conu.

17. Ilonyuenue bpoma u 6POMHOU 8000L.

18. Ilonyyenue x10p06000pooa u coNAHOU KUCTOMbI.
19. Ionyuenue nupogoproeo sxcenesa (I).

20. Ionyuenue euopokcuoa sxcenesa (Il).
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21. Cunme3s euopoxapbonama Hampus.

22. Cunme3s anioMoKaiuesbix K8acyoe.

23. Cunme3 xnopuoa meou (1).

24. Anromomepmusi.

25. Bzaumooeiicmaue antioMuHus ¢ 6poMoM.

26. ['openue yens u cepvl 8 pacniagieHHoU celumpe.
27. Bzaumooeticmaue HUMpuma Hampusi ¢ 60001.

28. Boccmanosnenue ceunya MazHuem.

29. O30H 6 npobupke.

30. I[Ipucomoenenue KpaxmaibHo2o Kieucmepa u U0OKpAXMAlbHOU OymMacu.
31. Ilonyuenue «KynopocHo2o mMacaay.

32. Obyanusanue caxapa cepHol KUCIOMOLL.

33. Peakyus, komopoii bonee namu mulcsad iem.

34. «/lucuii xeocm» uz yununopa.



35. «Heopeanuueckuii caoy.

36. Xpycmawas on06saHHas naioyka.

37. Cnaas Byoa.

38. Benviwka cmecu nepmaneanama Kaaus ¢ 2AUyepuHoM.
39. Ceunyosuwiii yemenm.

40. Benviwka cmecu nepmaneanama Kauus u antOMUHUsL.
41. «Byaxkany.

42. Xumuueckuu cepnenmapuii.

43. Tauncmeennas HAONUCH.

44. I pasuposxa no meou.

[TpakTrueckas peain3anusi BOCIUTATEIBHOTO OTEHIMANIa YPOKa OIPENEISAETCS B paMKax
monyns «llIkonbHbIi ypok». PaboTa Ha ypokax opraHu3oBaHa B COOTBETCTBHH C BUJIAMU
(mpo6IIeMHO-TICHHOCTHOE OOIIeHNE, T03HABATEIbHAS, IPOCKTHAs) U (POPMaMHU ACATEITbHOCTH
(Jlekuu, MpakTUYeCKue paboThl, MPE3eHTAlUH, YUeOHbIE TPOEKThI, TECTUPOBAHUE, IOHATUIHBIC
JUKTaHTBI, PELLICHUE IT03HABATEIbHBIX 331aHNUI; BHIIIOJHEHUE 3a/1aHUI Ha BBISBIICHUE
XapaKTEepPHBIX MPU3HAKOB, HA TIOUCK CXOJICTBA U PA3IN4Ms, HAa BEIOOp KPUTEPUEB JIs CPABHEHMUS,
pelieHre npoOJIEMHBIX BOIPOCOB, YCTHBIE BHICTYIIEHUS HA YPOKax, IO JOMAIIHEMY 3aJJaHHI0, C
COO0O0IlIeHHEM Ha 33/IaHHYIO TEMY, IPE3eHTAallKs Ha 33JaHHYI0 TEMY, BBITIOJHEHHE MPOSKTHOTO
3a/laHusl, UCCIEA0BAaHNE Ha MOATBEPKICHUE UIIH OIIPOBEPIKEHUE TUIIOTE3bl, COCTABJICHUE
o0o01aroieil TabIuIIbI, CXeMBI, KJacTepa Ha 3aJJaHHYI0 TEMY, COCTaBJICHHE MTPOCTOTO,
CJI0KHOI'0, TE3UCHOT0, IUTATHOI'O IUIAHOB).

Peanuzanus BocnuTaTeIbHOTO MOTEHLIKMAJIA YPOKA MIPEANOJIAraeT cieayroniee:
° YCTAaHOBJICHUE JIOBEPUTCIILHBIX OTHOIICHUM MEKJIY VYHTEIEM M €ro  VIYCHHUKAMH,
CIIOCOOCTBYIOIIMX IMO3UTUBHOMY BOCIPHATHIO YYAIIUMKCS TPEOOBAaHMM M IPOCHO YUMTENS,
NIPUBJICUYCHUIO MX BHUMAaHHSI K OOCY)KIAeMOW Ha VYpoKe HHGOPMALIMU, aKTHUBH3AILUHM HX
IM03HABATEILHOM JCITCIHHOCTH,
° MOOYKJICHUE IIKOJbHUKOB COOJIOJATh HA YPOKE OOIICHPUHSITHIE HOPMbBI HOBEIACHHS,
IpaBmIa OOIICHUS CO CTapIIUMHU (YUUTEISIMH) W CBEPCTHMKAMH (IIKOJbHUKAMU), TMPUHIIUIIEI
y4eOHOM AUCHMIINHBLI U CAMOOPraHU3aIUH;
° IIPHUBJICUYCHNC BHUMAHMS IIKOJbHUKOB K IICHHOCTHOMY acHEKTy M3YYaeMBIX Ha YpPOKaxX
SIBJIEHHH, Oprafnu3aius ux paboTel ¢ MoJy4aeMoi Ha YPOKE COIMAILHO 3HAYMMON HH(MOpMaIIuei
— MHHUIMAPOBAHKE €€ 00CYKIEHHS, BRICKA3BIBAHMS YYAIMMUCSI CBOErO MHEHMS IO €€ MOBOIY,
BBIPAOOTKH CBOEr0 K HEH OTHOIICHMS
° MCIOJIb30BaHNE BOCIIUTATEIBHBIX BO3MOKHOCTEH COJIepKaHusl yueOHOTo MpeIMeTa yepes
JEMOHCTPALIMIO JI€TSM MPUMEPOB OTBETCTBEHHOI'O, TPaXJIAHCKOTO MOBEJAEHUS, MPOSBICHUS
YEJIOBEKOIIOOUS U I0OPOCEPIEYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB ISl YTCHHS,
3a/1a4 JIs pelieHust, MpoOIeMHBIX CUTYyallui A 00CyKIeHus B KJlacce;
° IIPUMCHCHHE HAa YPOKE HMHTSPAKTUBHEIX (OpM padoThl yYaIUXCs: MHTEINICKTYAJIbHBIX
WP, CTUMYIHUPYIONIMX IT03HABATEIbHYIO MOTHUBALIMIO IIKOJLHUKOB, JHIAKTHUSCKOr0 Tearpa, IIe
MOJYUYCHHBIE HA YPOKE 3HAHWS OOBITPLIBAIOTCA B TeaTPAIbHBIX ITOCTAHOBKAX; JMCKYCCHM,
KOTOpBIE JAXOT YYAIIUMCSI BO3MOKHOCTh IPUOOPECTH ONBIT BEACHHS KOHCTPYKTUBHOI'O JUAJIOra;
rpynnoBod paGoThl Wi paboOThl B Mapax, KOTOPHIE y4yaT IIKOJbHUKOB KOMaHAHOW paboTe u
B3aUMOJICCTBUIO C IPYTUMU JETHMU;
° BKJIIOYEHUE B YPOK WUIPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT MOAECPKATh MOTHUBALIUIO
JeTel K TOJYyYEHUIO 3HAHWUW, HaJa)XKUBAHUIO MO3UTUBHBIX MEXIJIWYHOCTHBIX OTHOLIEHUH B
KJIacce, TOMOTAI0T YCTAaHOBJICHUIO JOOpOKeIaTeIbHO aTMOCc(ephl BO BpeMs ypOKa,
° oprau3anus _1medcTBa MOTHBUPOBAHHBIX M OPYAMPOBAHHBIX  YYAIMXCS HAJ HX
HEYCHEBAIONIMMH _OAHOKIACCHMKAMM, JAIONMIET0 IIMKOJbHUKAM COIHMANIHHO 3HAYMMBINA OIBIT
COTPYIHHMYECTBA M B3AMMHOM ITOMOIIIH;




® HHUTIMHUPOBAHUC U ITOAACPIKKA HCCHe,Z[OBaTeHBCKOfl ACATCIIBHOCTH IMKOJBbHHUKOB B paMKax
paln3anvy UMK HHAWBUAYAJIBHBIX W T'PYHOIIOBBIX HMCCICAOBATCIBCKHUX IIPOCKTOB, YTO JA4CT
IIKOJbHHUKaM BO3MOKHOCTb HDI/IO6DGCTI/I HaBBIK CaMOCTOATCIBHOT'O PCHICHUA TeODeTH‘IeCKOﬁ
HDO6JICMBI, HaBbIK TCHEPHUPOBAHUA U Od)ODMJIeHI/IH COOCTBEHHBIX Hﬂeﬁ, HaBBIK YBAXXUTCIIBHOT'O
OTHOIICHHUA K YYXKXKHM HACAM, O(bODMJ'IeHHI)IM B Da60TaX APYTHUX HCCHCHOB&TGHCﬁ, HaBbIK
HV6JII/I‘IHOFO BBICTYINICHUSA TICPE aVﬂHTODHeﬁ, APryMCHTHUPOBAHHA M OTCTaMBAHUA CBOCH TOYKH

3pCHUS.

TemaTn4eckoe IJIAHUPOBAHUE

10 KJIACC
Ne Ha3Banus TeMbl Kouunyects | KoaunuecrBo | KosmuectBo Monyanb
0 4acoB NPAKTHYECKH | KOHTPOJIBHBI | pocnuTaTeIbHO
X pabot X pabot ii mporpamMmeI
«IkoJbHBIN
YPOK»
1.| IToBTOpeHue u 17 1 «Jlenb 3HaHUI
yriyosieHne 3HaHU!
2.| OCHOBHBIC TIOHSATHS 13 MexyHapOoJHbI
OPraHUYEeCKOU XUMHUH i 1eHb
IIKOJIBHBIX
OnOIMOTEK
3.| YrueBonopopl 26 2 1 MeskTyHapOTHBI
U IeHb
TonnepantHoCcTH
JIeHb HapOAHOTO
ExuncrtBa
4.| KucnopocoepsKaiu 18 4 1 Jlenn I1oGeant
€ OpraHuYecKue JleHb
COCTMHEHUS
g KoucTurynuu
5. Asot-u 5 Henp
CepocoaCPKAIINC POCCUNCKON
COETMHEHUS HAYKH
6.| buonornyecku 16 2 1 MexayHapoTHbBI
AKTHBHBIE BEIIECTBA i1 1IeHb POTHOTO
SI3BIKA
7.| BbICOKOMOJIEKYJISPHBI 6 2 UTOTOBAast JleHb
€ COCTMHCHHA KOCMOHAaBTHKH
105 10 4-+urtorosas 6
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