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PABOYAS ITPOI'PAMMA

YYEBHOI'O IPEJMETA «XUMUS» HA YIVITYBJEHHOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

I. IInanupyemblie pe3yabTaThbl OCBOEHHS Y4eOHOr0 nmpeamera « XuMUsD)
Ha yriiy0JIeHHOM YPOBHE CpeIHero o0mero oopa3oBaHusi

1.1. [Inanupyemble INYHOCTHBIE PE3yIbTaThl OCBOCHUS Y4eOHOTO MpeaMeTa
«XUMHUSD» HA YTIyOJIEeHHOM YpOBHE.

[InaHupyeMbIMU JIMYHOCTHBIMU  pe3yJibTaTaMU B paMKaX OCBOECHUS
y4eOHOTro mpeaMeTa « XUMHUs» Ha yriyOJIeHHOM YPOBHE SIBIISIIOTCS:

1) B chepe oTHomieHuN oOydaronuxcs K cede, K CBOEMY 3J0pPOBbIO, K
MO3HAHUIO Ce0si: — TMPUHIATHE U pean3alyio I[IEHHOCTEeH 370pOBOr0 U
Oe3omacHoro oOpa3a KU3HHM, OEpeX)HOE, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOILIEHHE K COOCTBEHHOMY (DM3UUYECKOMY U TCUXOJOTUYECKOMY 3JI0POBBIO; —
HEIPUSITUE BPEIHBIX MPUBBIYEK: KYPEHUs, YIIOTPEOJICHUS aJTKOT0JIsl, HAPKOTHKOB;

2) B cepe OTHOLICHUH OOYYAIOIIMUXCS K OKpYXaloUleMy MHUpPY, K >KHUBOH
PUPOAE, XyT0KECTBEHHON KyJIbTYpE:

— MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH, 3HAYMMOCTb HAayKH, T'OTOBHOCTb K HAyYHO-TEXHHYECKOMY TBOPYECTBY,
BJIAJICHUE JOCTOBEPHON MH(pOpMALMENl O MEPEeIOBbIX JTOCTHKEHHUSIX M OTKPBITUSIX
MHUPOBOM M OTEYECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTHh B HAYYHBIX 3HAHUAX 00
yCTpOMCTBE MUpa U OOILECTBA;

— TOTOBHOCTH M CHOCOOHOCTh K OOpa3oBaHHIO, B TOM 4YHCIIC
caM000pa30BaHMIO, HA TMPOTSIKEHUHM BCEH >KM3HU, CO3HATEIBbHOE OTHOIICHUE K
HEMPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHENTHOW NIpodecCHOHATbHOW U
OOIIECTBEHHOM JIESATEIHLHOCTH;

— DJKOJIOTMYECKas KyJlbTypa, OEpeXHOEe OTHOUIEHHWE K POAHOW 3eMlle,
npuUpoAHBIM OorarctBam Poccuu u Mupa, TOHMMaHUE BIHMSHUS COIMAIBHO-
HDKOHOMHYECKUX IPOLECCOB HAa COCTOSHUE NPUPOAHOW U COLMAIBHOW CpENBbI,
OTBETCTBEHHOCTH 3a COCTOSIHUE HPHUPOIHBIX PECYpPCOB, YMEHUH U HaBBIKOB
pPa3yMHOT0 MPUPOJOIOIb30BaHUsI, HETEPIUMOTO OTHOWIEHUS K JIEUCTBUAM,
MPUHOCSIIUM BpEJl SKOJOTHHU; MPUOOpPETEHUE OMBITa SKOJOTO- HaAIpaBICHHOU
NesATEIbHOCTH;

3) B cdepe oTHOIICHUIN oOydYaromuxcs K Tpyay, B cdepe coluaibHO-
SKOHOMHUYECKUX OTHOLICHUM:

— OCO3HaHHBI BBIOOp Oymymieit npodeccurt Kak MyTh W CHOCOO
peanu3anuy COOCTBEHHBIX )KM3HECHHBIX IIJIAHOB;



— TOTOBHOCTh OOywarommxcsi K TpPYyIOBOM  mpodeccrnoHalIbHOM
NeSITETbHOCTH KaK K BO3MOXXHOCTH yYacTHsI B PELICHUHU JTMYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOJIEM;

— MOTPEOHOCTh TPYIUTHCS, YBAXKEHUE K TPYY U JIOASAM TPyAd, TPYIOBBIM
JOCTHKEHHSIM, JI0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K
pa3HbBIM BHJAM TPYAOBOM AesATenbHOCTH. 1.2. Ilnmanupyemsble meranpeaMeTHbIe
pe3yNbTaThl OCBOEHUS y4EOHOTO MpenMeTa «XHUMHs» Ha yriayOJeHHOM YpOBHE
[InaHupyemMble MeTanpeAMETHbIE pe3yibTaThl B paMKaxX OCBOEHHUS Y4eOHOIO
npeaMera «XuMUS» Ha YIUIyOJIEHHOM YpPOBHE MPEACTABICHBI TPEeMsl TpyHIamH
YHUBEpCaIbHbIX yueOHbIX AeiicTBui (YVY]).

1. Pecynsamuenvle yHugepcaivhole yueoHvle Oeticmaus
BrIlyCKHHUK HAy4UTCSA:

— CAMOCTOSITENIBHO OIpENessATh 1eJId, CTaBUTh U  (HOPMYIHpPOBAThH
COOCTBEHHBIE 33]]a4l B 00pa30BaTEIIbHOMN IE€ATEIBHOCTH U )KU3HEHHBIX CUTYalUsX;
— OLICHUBATh PECYPCHI, B TOM YHCJIE BPEMS U APYTHe HEMATepUaIbHbIE PECYPCHI,
HEO0OXOAUMBIE JUISl TOCTUKEHHS IOCTABICHHON paHee LIeIIH;

—  CONOCTaBJISITh HMMCIOIIMECS BO3MOKHOCTH M HEOOXOAUMBIC IS
JIOCTUKEHUSI 1IEJIM PECYPChl; — OPTraHU30BbIBATH Y((HEKTUBHBIN MOUCK PECYPCOB,
HEOOXOJMMBIX JIJIsi JTOCTIKCHHS TMOCTABICHHOMN 1IN, — OIpPEACIATh HECKOJIBKO
MyTEW TOCTUKEHHUS TOCTABIEHHOM LIEJIH;

— BbIOMpATh ONTUMAJBHBI TyTh JOCTHXKEHUS LEIU C YYETOM
3 (HEKTUBHOCTH PACXOIOBAHMS PECYPCOB U OCHOBBIBASICh HA COOOPAXKEHUSIX STUKH
Y MOpaJId; — 3aJ1aBaTh apaMeTPbl U KPUTEPUH, IO KOTOPHIM MOKHO OIIPENEIHUTD,
YTO LEJb JOCTUTHYTA;

— COIIOCTAaBJIAATH HOHy‘ICHHLIﬁ pe3yiabTaT ACATCIIBHOCTH C MOCTaBJICHHOM
3apaHecC LCJIbIO,

— OILICHMBATh TOCJIEJICTBUA JOCTHKEHHSA TIIOCTABJIEHHOM 1€ B
JeSATeIIBHOCTH, COOCTBEHHOM JKM3HU U KU3HU OKPYKAIOIINX JTFOJICH.

2. Ilo3nasamenvhule yHusepcanivhvie yueoHvie 0eticmausl

BpInyCKHUK HayudWTCSl: — KPUTHYECKH OLECHMBATH W WHTEPIPETUPOBATH
uH(OPMAITUIO C Pa3HBIX MMO3UIIH;

— pacno3HaBaTh W (UKCHPOBATH NPOTUBOPEUUs] B HWHOOPMAIMOHHBIX
HMCTOYHUKAX;

— HCIOJb30BaTh PA3IMYHBIE MOJEIbHO-CXEMAaTUYECKUE CpeacTBa s
MPEICTaBJICHUSI BBISBICHHBIX B MH(OOPMAIIMOHHBIX UCTOYHUKAX MPOTUBOPEUNI; —
OCYIIECTBIISITh Pa3BEPHYTHIH MH(POPMAIIMOHHBIN MOUCK M CTaBUTb HA €r0 OCHOBE
HOBBIC (y4eOHbIE U TIO3HABATEIBHBIC) 33/1a4H;

— MCKaTh U HAXOJIUTh 000OIIIEHHBIE CIIOCOOBI PEIICHUS 3a]1ay;



— MPHUBOJIUTH KPUTHUECKHUE apPTyMEHTHI KaK B OTHOLIEHHUH COOCTBEHHOIO
CY’KJICHMS, TaK U B OTHOILLIEHUH IEUCTBUN U CYXKIEHUU IPYroro;

— AHAJIIM3HUpPOBATH H HpGO6p3.3OBI)IBaTI) HpO6JIeMHO-HpOTHBOpGLII/IBBIC
CUTyalluu,

—  BBIXOJAUTH 3a paMKH yYeOHOrO0 TMpeAMEeTa W  OCYIICCTBIATH
I[CJICHAIIPABJICHHBIM IMOMCK BO3MOXXHOCTH IIMPOKOr0 IEepeHOca CPEACTB U
CITOCOOOB JICHCTBHS;

— BBICTpauWBaTh HMHAMBHIyAJIbHYI0 00pa3oBaTelbHYI0 TPACKTOPUIO,
YUYUTBIBAs OIPAHUYEHUS CO CTOPOHBI JPYIMX YYacTHHKOB U PECYpPCHBIE
OTpaHUYECHUS;

— MEHATh U yJEpKUBaTh pasHble TMO3UIMU B IO3HABATEIHLHOMN
nesATeabHOCTH (OBITh YYEHUKOM M yuuTeleM; (opMyIupoBaTh 00pa3oBaTeIbHBIN
3alpoC ¥ BBIMIOJHATh KOHCYJbTATUBHBbIE (YHKIHUM CAMOCTOSITENIBHO; CTaBUTh
npo0iemMy U paboTaTh HaJl €e PEIICHUEM; YIIPaBJIsTh COBMECTHOM MO3HABATEIHLHOM
JEATEIIbHOCTHIO U TTOJYUHSATHCS).

3. KommyHnukamugnvle yHusepcanivhvle yueonvle 0eticmaus.
BrinyCkHUK Hay4YuTCS:

— OCYUIECTBJIATh JIEJIOBYI0 KOMMYHHUKAIUIO, KAK CO CBEPCTHUKAMH, TaK U
CO B3pOCIBIMU (Kak BHYTpU OOpa30oBaTeIbHOM OpraHU3allMM, TaK M 3a €€
npenesiaMu);

— IMPU OCYIIECTBICHUU TPYIIIOBOM pabOTHI OBITH KaK PYKO- BOJUTEIEM, TaK
Y WICHOM IPOEKTHOW KOMaHbl B pa3HBIX POJSLX (F€HEPaATOPOM HJEH, KPUTHKOM,
WCIIOJTHUTENIEM, TTPE3CHTYIONIUM U T. 1.);

— PasBEpHYTO, JIOTUYHO MW TOYHO MH3JIaraTb CBOIO TOYKY 3pCHHUA C
HCIIOJIb30BAHHUECM aICKBATHBIX (YCTHBIX 141 HI/ICI)MGHHBIX) A3BIKOBBIX CPCIACTB,

— pacro3HaBaTh KOH(IMKTOTEHHBIE CHUTyallud W TPEeIoTBpaIiaTh
KOH(MDIJIUKTBI 10 UX aKTUBHOU (ha3bl; — KOOPAMHHUPOBATH U BBHITIOJIHATH padOTy B
YCIIOBUSIX BHUPTYaJIbHOTO B3aMMOJICUCTBUSI (MJIM COYETAHHMSI PEATbHOTO U
BUPTYaJIbHOTIO);

— COIJIacCOBBIBATh MO3MIMU YJIEHOB KOMAHJbl B Ipoliecce padOThl Haj
OoOlMM  MPOAYKTOM/pEUIEHUEM; — MPEACTABIATh MYyOJUYHO PE3yJIbTAThI
VHJIMBUAIYaJIbHOW U IPYNIIOBOM JEATEIbHOCTH, KaK IIepe]l 3HAKOMOM, TaK U MeEpe]
HE3HAKOMOU ayJIUTOPHUEH;

— mnoabuparh MApTHEPOB [JIs JEJIOBOM KOMMYHMKAIUM, WCXOIS U3
COOOpaKEHUM PE3yIHTATUBHOCTH B3aUMOJICHCTBUSA, & HE JIMUYHBIX CUMITATH;

— BOCIPUHUMATH KPUTUYECKHE 3aMEYaHUs KaK pecypc COOCTBEHHOTO
pa3BUTHS,



— TOYHO M €MKO (POpPMYJIHPOBATh KaK KPUTUYECKUE, TaK U OJOOPUTEIbHBIC
3aMeuYaHusi B aapec JpYrux JIOJed B paMKax JeloBoM M 00pa3oBaTesbHOMN
KOMMYHUKALINH, U30eras Mpu 3TOM JUYHOCTHBIX OLEHOYHBIX CYXKICHHI.

1.3. Ilnanupyemvie npeomemmusvie pe3yibmamvl  OCB0EHUSL YUEOHO20
npeomema «Xumusiy Ha yenyonreHHom ypoene B pezynomame uzyyenus yueb6Ho2o0
npeomema «Xumusy Ha ypoeHe cpeoHe20 00we20 00paA308aHUsl BbINYCKHUK HA
Venyon1eHHOM YPO8He HAYUUMCA:

— pacKpbIBaTh Ha MPUMEPAX POJb XUMHUU B (POPMUPOBAHUU COBPEMEHHOM
HAy4YHOM KapTHHBI MUpPA U B MPAKTHUECKON JESITEIIbHOCTU YEJIOBEKa, B3aUMOCBSA3b
MEXKly XUMUEH U IPYTUMH €CTECTBEHHBIMHU HAyKaMU;

— COIIOCTABJIATHb UCTOPUYICCKUC BCXU PA3BUTHA XUMHUU

C UCTOPUYECKUMU IIEPUOJAMU PA3BUTHUS MPOMBIIUIEHHOCTH U HAYKH IS
IIPOBEJCHNSI AHAJIN3a COCTOSHHUS, IIyTE€U Pa3BUTHS HAYKHU U TEXHOJIOTH;

— AaHAJIM3HUpPOBATh COCTAaB, CTPOCHHWE W CBOWCTBA BEIIECTB, NPUMEHSISA
IIOJIOKEHHUSI  OCHOBHBIX  XMMHYECKHMX  TEOpUW: XHUMHYECKOTO  CTPOCHUSA
opraHnyeckux coeauHeHnii A. M. byrtnepoBa, cTpoeHns aromMa, XHMHYECKOU
CBSA3H, DJICKTPOJUTUYECKON NHUCCOLMALUN KHUCIOT, OCHOBAHUM MU COJIEH, a TaKkKe
YCTAaHABJIMBATh ITPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKJy CBOMCTBAMM BEIIECTBA U
€ro COCTaABOM U CTPOCHUEM,;

— IIPUMCHATH IIpaBHJId CHUCTEMaTHUYECKOM MC)KI[YH&pOI[HOﬁ HOMCHKIJIATYPEBI
KaK CpcactBa pas3jiMuCHUA U I/IIICHTI/I(i)I/IKaI_[I/II/I BCHICCTB II0 HMX COCTAaByY H
CTPOCHHUIO,

— COCTaBIIATh MOJICKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIIBI HEOPTAHUYECKUX U
OpPraHUYECKUX BEIIECTB KaK HOCHUTENeH MH(POpMAlMUd O CTPOCHUU BEILECTBA, €ro
CBOMCTBAaX M MPUHAJJICKHOCTU K ONPEIETICHHOMY KJIaCCy COEIMHEHU;

— OOBSACHATH MPUPOAY U CIHOCOOBI OOpa3oBaHUSI XUMHUUYECKOW CBSI3U:
KOBAJICHTHOU (TIOJIIPHOM, HEMOJISPHOW), HOHHOM, METAJIIMYECKOM, BOJIOPOJHOM C
LEJIBI0 ONPEIEICHUS XMMUYECKON aKTUBHOCTH BEILIECTB;

—  XapakTepu3oBaThb  (U3MYECKHE CBOWCTBA  HEOPraHUYECKHX M
OpraHMYECKUX BEIIECTB U YCTAaHABIMBATH 3aBUCHUMOCTh (DU3MUECKUX CBOWCTB
BEILIECTB OT TUIMA KPUCTAJUTMYECKON PEIIETKH;

— XapaKTCPU30BaThb 3aKOHOMCPHOCTH B M3MCHCHHHU XHMHYCCKHX CBOMCTB
IIPOCTHIX BCIICCTB, BOOAOPOAHBIX COGI[HHCHHﬁ, BBICIINX OKCHUJIOB U THAPOKCUIOB,

—  TIPUBOJUTH TNPHUMEPHl XUMHYCCKHX PEAKIUH, PacKPBIBAIOIIHNX
XapaKTepHbIC XMMHUUYECKHE CBOWMCTBA HEOPraHMYECCKHUX M OPTaHMYCCKHUX BEICCTB
M3YYCHHBIX KJIACCOB C IENbI0 WX WACHTH(PUKAIMH W OOBICHEHUS OO0JacTH
IPUMEHEHUS;



— OIPCACIIATb MCXaHN3M PCAKIINH B 3aBUCUMOCTH OT yCJ'IOBI/Iﬁ IMPOBCACHUS
PCaK U IMPOTHO3UPOBATE BO3SMOXHOCTL IMPOTCKAHUA XHUMHUYCCKUX peaKHI/Iﬁ Ha
OCHOBE THIIA XMMHUYECKOMN CBS3U U aKTUBHOCTH pCarcHTOB;

— YyCTaHaBJIMBATh 3aBUCUMOCTDb peaKHHOHHOﬁ CITOCOOHOCTH OpPraHUYCCKHUX
COGI[I/IHGHI/Iﬁ OT XapaKTepa B3aMMHOI'O BJIMAHHA ATOMOB B MOJICKYJAX C LCJIbIO
IIPOTrHO3UPOBAHUA IIPOAYKTOB PCAKIINHU,

— YCTaHABJIMUBATb 3aBUCHUMOCTb CKOPOCTH XUMMYECKOU PCAKIHNN U
CMCHICHUA XHMHUYCCKOI'O PpPABHOBCCHA OT PpPa3JIMYHBIX (1)aKTOp0B C ICJIbIO
OIPCACIICHUA OIITUMAJIbHBIX YCJ'IOBI/Iﬁ IMPOTCKAHUA XUMHUYCCKUX ITPOICCCOB,

— YCTaHaBIMBAaTh T€HETUYECKYIO CBSI3b MEXY KJIacCaMU HEOPraHUYECKHUX
U OpPraHMYeCKHX BEHIECTB JJisi OOOCHOBAHUSI MPUHIIMIUAIBLHOM BO3MOXHOCTHU
MOJTYYEHUS] HEOPTAHUYECKUX M OPraHUYECKUX COCTUHEHMM 3aJJaHHOr0 COCTaBa U
CTPOCHUS;

— l'IOI[6I/IpaTB PCarcHTbl, YCIOBHA MW OIPCACIATH IIPOAYKTHL peaKHHﬁ,
IMO3BOJIAIOIINX  PCAIIM30BATDh J'Ia60paTOpHBIC H  IIPOMBINLICHHBIC CITOCOOBI
MMOJYy4YCHUA Ba)KHEHIIINX HCOPraHNYCCKUX U OPraHNYCCKUX BCIICCTB,

— OMPENENATh XapaKTeP CPEJibl B PE3yIbTaTe TUIPOJIN3a HEOPTAaHUUECKUX U
OpPraHWYECKUX BEIIECTB U TMPUBOJUTH NPUMEPHl THUAPOIU3A BEIIECTB B
MOBCEHEBHON JKU3HU YEJOBEKa, OMOJOTMYECKUX OOMEHHBIX IIpolleccax |
MPOMBIILICHHOCTH;

— HOPUBOJUTL NMPHUMCPBI OKHUCIHUTCIbHO-BOCCTAHOBUTCIIBbHBIX peaKuHﬁ B
npupoac, MpOU3BOACTBCHHBIX ITPOOCCCAX U KU3HCACATCIIBHOCTH OPIraHU3MOB,

— 00OCHOBBIBATh IMPAKTHYCCKOC HCIIOJIBb30BAHUC HCOPIraHUYCCKUX H
OpPraHUYCCKUX BCIICCTB U X peaKHI/Iﬁ B IIPOMBIIIJICHHOCTHU 1 6BITy;

— BBINOJHATh XUMUYECKUI SKCIIEPUMEHT IO PACHO3HABAHUIO U TIOJTYUYEHHUIO
HEOPTraHWYECKUX M OPraHUYECKHX BEIIECTB, OTHOCALIMXCS K Pa3IMYHBIM Kjaccam
COEJIMHEHU, B COOTBETCTBUU C MPaBWIAMH U MpUEMaMu O€30MacHOM padoOThI C
XUMHUYECKUMHU BELIECTBAMH U Ja0OPAaTOPHBIM 000PYI0BaHUEM;

— TPOBOJUTH pacyeThl HA OCHOBE XUMHUYECKUX (OPMYJT W ypaBHEHUU
peakinii: HaX0XKJACHUE MOJICKYIISIPHOU (hOPMYIIbl OPTraHUYECKOTO BEIIECTBA MO €ro
IJIOTHOCTH W MAacCOBBIM JIOJSIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB WM IO
OPOJYKTaM CTOpaHMs; pacdyeTbl MacCOBOM Joiu (Macchl) XHUMHYECKOTO
COEJIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJTUYECTBA BEIIECTBA) IPOTYKTOB
peaKIuu, €CJiM OJHO W3 BEIIECTB JaHO B HU30BITKE (MMEET MPUMECH); PacdeThl
MacCoOBOM WM OOBEMHOW JOJM BBIXOJA MPOAYKTA PEAKUUU OT TEOPETHUYECKHU
BO3MOXXHOTO; pacyeThl TeruioBoro 3d@dexra peakiuu; pacueTbl O00BbEeMHBIX
OTHOIIIGHWM Ta30B MpU XUMHUYECKUX PEaKIMAX; pacueTbl Macchl (00bema,
KOJIMYECTBa BEIIECTBA) MPOJYKTAa PEaKIMH, €CJIU OJHO U3 BEIIECTB JIaHO B BUJIC
pacTBOpa C OMPEICIICHHON MAaCCOBOM J0JIEHM PAaCTBOPEHHOIO BEIIECTBA;



— HCIOJIb30BATh  MCTOAbI HAYYHOT'O IIO3HAHMA: aHAJIW3, CHHTC3,
MOJCIUPOBAHNEC XHUMHUYCCKHUX IIPOLHECCOB U SIBICHUM Inpu pPCHICHHUU yqe6H0-
HCCICOAOBATCIIBCKUX 3ada4 II0 HN3Y4YCHHIO CBOﬁCTB, croco6oB IMOJIYUCHUA U
paciio3HaBaHus OPraHNYCCKUX BCIICCTB,

— BJIJICTh MpaBHJIaMU OE30MaCHOTO OOpAICHUS C €AKUMH, TOPIOYHUMH U
TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBON XUMUU;

— OCYHLIECTBJISAITh IIOMCK XUMHUYECKOH HMHGPOpMauu [0 Ha3BaHUsM,
uaeHTU(UKATOpaM, CTPYKTYPHBIM (pOpMyJIaM BEIIECTB;

—  KPUTHYECKHM OLEHHMBAaTh M  HMHTEPIPETUPOBATH  XHUMHYECKYIO
nH(OPMAITUIO, COMEPIKANIYIOCS B COOOIICHMSIX CPEICTB MaccOoBOW WMH(pOpmaIuwu,
pecypcax MHTepHETa, HAYYHO-TIOMYJISIPHBIX CTAThAX C TOUKH 3PEHHS €CTECTBEHHO-
HAyYHOH KOPPEKTHOCTH B TEISIX BBIABJICHHUS OIMMOOYHBIX CYXACHUN W
dbopmupoBaHUs COOCTBEHHOM MO3UITUY;

— HaxXOJIUTh B3aMMOCBSI3U MEXIY CTPYKTYypol U GyHKUIUEH, MPUIUHON U
CIIEICTBUEM, Teopued U (QakTaMd TpH aHajIu3e NPOOJEMHBIX CHUTyalluid U
000CHOBaHUY MPUHUMAEMBIX PEIICHUI HA OCHOBE XUMUYECKHX 3HAHMIA;

— HNPCACTABIIATL ITyTH PCHICHHA TII00aTBLHBIX HpO6J’I€M, CTOAMUX TICPCO
YCJIOBCUYCCTBOM, WM IICPCIICKTUBHLIX HaHpaBJ'IeHI/Iﬁ pasBUTHUA XUMHUUYCCKUX
TGXHOHOFHﬁ, B TOM YHCJIE€ TE€XHOJIOTHH COBPCMCHHBIX MATCpHUAJIOB C paBquHoﬁ
(1)YHKI_[I/IOHaJ'IBHOCTBIO, BO300HOBJIIEMBIX HCTOYHHUKOB ChIpbA, Hepepa60TKH u
YTHIK3alun ITPOMBIIIIJICHHBIX W OBITOBBIX O0TXOOOB. BLIHYCKHI/IK Ha YTHY6J'I€HHOM
YPOBHC IMOJYYUT BOSMOKHOCTb HAYYUTBCS:

— (opMynupoBaTh 1edb HCCIEIOBAHMS, BBIJIBUTaTh U IPOBEPATH
AKCIIEPUMEHTAIBHO TUIMOTE3bl O XMMHYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX
COCTaBa M CTPOCHHS, UX CIIOCOOHOCTH BCTYMaTh B XHUMHUYECKHE PEAKIMHU, O
XapakTepe U MPOAYKTaX pPa3jINYHbIX XUMHUUYECKUX PEAKIIUM;

— CaMOCTOSTEIHHO TUIAHUPOBATH U MPOBOJIUTh XUMHUECKHUE IKCIIEPUMEHTHI
C coOnrofieHMeM MpaBuil O€30macHOM paboThl ¢ BEIIECTBAMH U J1aO0OPaTOPHBIM
o0opyI0BaHUEM;

—  HWHTCPHPCTUPOBATL OAHHBIC O COCTaB€ HW CTPOCHHUM BCHICCTB,
IMOJIYUYCHHBIC C IIOMOIIIBIO COBPCMCHHBIX (I)I/IBI/IKO-XI/IMI/ILIGCKI/IX MCTOJOB,

— OIIUCBIBATH COCTOAHHC JJICKTPOHAa B aTOMC Ha OCHOBC COBPCMCHHBIX
KBAaHTOBO-MCXaHHYCCKHUX HpeI[CTaBJ'IeHI/Iﬁ O CTPOCHHMM aTOMa IJId 00BACHEHUS
PE3YJIbTATOB CIICKTPAJIbHOI'O daHAJIM3a BCIICCTB,

—  XapakTepHu30BaThb pPOJb  a30TOCOACPXKAIIUX  T'€TEPOLMKINYSCKUX
COCITMHCHUI W HYKJICHHOBBIX KHCIIOT KaK BaKHEUITUX OMOJOTHYCCKH aKTHBHBIX
BEIICCTB;



— IIPOTHO3UPOBATh BO3MOKHOCTb IIPOTEKAHUS
OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH, JIEXKAIIUX B OCHOBE IPUPOIHBIX U
IIPOU3BOJICTBEHHBIX IPOLECCOB.

II. Conpepxanue ydueOHOro npeamMera « XuMHsh)
Ha yri1y0JIeHHOM YPOBHE CpeHEro 001Iero oopa3oBaHus
2.1. Teopemuueckue 0CHOBbL XUMUU

2.1.1. Crpoenue BemiecTBa ATOMHO-MOJICKYJISIpHOE YyueHHe. BemiecTBa
MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOIO  CTpoeHus.  KadecTBeHHbIM U
KOJIMYECTBEHHBIM COCTaB BewlecTBa. MOJspHas U OTHOCUTENbHAS MOJEKYJISIpHAs
Macchl BellecTBa. MoOJIbHAsE 10T M MaccoBas JOJisl 3JIEMEHTa B BEILIECTBE.
Crpoenne atoma. Hyxmunel. M3oronsl. Jledext maccol. Tumbsl paanoakTUBHOTO
pacrnana. TepmosinepHblii cuHTE3. OTKpPBITUE HOBBIX XMMHYECKHUX DJIEMEHTOB.
AnepHble peakumu. Tumsl sAEpHBIX peakuui: neneHue U cuHTe3. CKOpOCTh
peaKkuu paguoakTUBHOIO pacnana. [IpuMmeneHune paiMOHYKIMIOB B MEIULMHE.
Meron MeueHbIX aToMoOB. IIpumMeHeHWE paguOaKTUBHBIX HYKIUIOB B
reoxpoHosniorud. CoBpeMEHHasT MOAENIb CTpoeHus aroMa. KopiyckymnspHo-
BOJIHOBBIE CBOMCTBa JJIEKTpoHA. [IpencraBieHne O KBAHTOBOM MEXaHUKE.
Cootnomenue ne bpoitns. [lpunuun Heonpeaenennoctu ['eitzendepra. [lonstue o
BOJIHOBOM (yHkuuu. KBaHTOBBIE umciia. ATOMHas opOutanb. Pacnpenenenue
DIEKTPOHOB MO DJHEPIeTUYECKHM YPOBHSAM B COOTBETCTBHM C IPUHLUIIOM
HaMMEHbIIIEH SHEpruu, npaBwioM XyHaa ¥ npuHuunoMm I[laymm. OcoOeHHOCTH
CTPOEHHUSI DHEPreTUYECKUX ypPOBHEW aroMOB d-3J€MEHTOB. DJIEKTpOHHAs
KoH(purypamust atoma. Knaccudukanuss XUMHYECKUX 3JIeMEHTOB (s-, p-, d-, f-
AJIEMEHTHI). DJEKTPOHHbIE KOH(PUIYpaLUK MOJOXKUTEIbHBIX W OTPHUIATEIbHBIX
nOoHOB. OCHOBHOE M BO30YXKICHHbIE COCTOSIHUSI aTOMOB. BajeHTHbIE AJIEKTPOHBI.
[lepuonnueckuit 3akoH. POpPMyIMpPOBKAa 3aKOHA B CBETE COBPEMEHHBIX
IIPEACTABICHUN O CTPOCHUU aroMa. MHpPOBO33pEHUYECKOE U HAyYHOE 3HAYECHUE
[Tepuoguueckoro 3akona JI. 1. MenneneeBa. Paguyc atoma. 3aKOHOMEpPHOCTH B
W3MEHEHUM CBOWCTB IPOCTBHIX BEHIECTB, BOAOPOAHBIX COECIMHEHUW, BBICIIMX
OKCHJIOB M THAPOKCHUIOB B NEPUOAAX M TPYyINIaX. IIEKTPOOTPULIATENBHOCTD.
XUMUYECKass CBA3b. OJEKTPOHHAs MNPUPOAA XHMHYECKOM CBSI3U. Buasl
XUMuYeckor cBsi3u. KoBasleHTHast CBSA3b UM €€ XapaKTEpUCTUKHU (IHEPIrHsl CBS3H,
JUIMHA CBSI3U, BAJCHTHBIA yroJi, KPaTHOCTb CBSI3H, MOJISIPHOCTD, MOJISPU3YEMOCTb).
KoBanenTHass HenoJssipHas M mosisipHas  cBA3b. OOMEHHBIH M JOHOPHO-
aKLENTOPHBIA ~MEXaHW3Mbl O0pa30BaHMSI KOBAJEHTHOW TMOJISIPHOM  CBSA3M.
['eomerpust MoJeKynbl. JUNONBHBIA MOMEHT CBSI3U, JUINOJBHBIA MOMEHT
Mousiekysibl. MoHHas cBsizb. OTiiMune MeEXI1y HMOHHOM M KOBAJEHTHOW CBA3BIO.
Merammueckast cBA3b. BogopoiHas CBsA3b U €€ BIMSHUE HA CBOMCTBA BEILIECTBA.
MexmonekyisapHble B3auMozaencTBus. llonsaTtue o CynpamoneKkyiIsspHOM XUMUU.
ArperatHple cocTosiHUSL BewlecTBa. la3pl. ['a30Bble 3aKOHBI. YpaBHEHHE
Knaiinepona—MenpeneeBa. 3akoH ABoraapo. 3akoH OOBEMHBIX OTHOIICHUHU.
OTHOcUTENbHAS TUIOTHOCTH Ta30B. CpeaHsst MoJisspHasi macca cmecu. CTpoeHue



TBEPJAbIX TEJ: KPUCTAUIMUECKHE U aMOp(HbIE BemiecTBa. TUIbl KPUCTAIITUIECKIX
pElIeTOK: aTOMHas, MOJEKyJspHas, HOHHas, Meramudeckas. [loHsaTue 00
3JIEMEHTapHOH suelike. PacueT uyucna MOHOB, COJEPKALIUXCA B AJIEMEHTApHON
suelike. MloHHbIE paanycel. OnpeneneHue METAUINYECKOro paguyca. 3aBUCUMOCTh
(¢u3NYECKUX CBOWCTB BELIECTBA OT THIA KpUCTAUIMYECKOW pemieTku. [IpuunHel
MHOroo6pasusi BeuiecTB. COBpPEMEHHBIE MPEICTABICHUS O CTPOCHUU TBEPABIX,
KUAKUX U ra3oo0pasHbiXx BemecTB. Jlemonctpamuu. 1. O0pasmsl BeliecTs
MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTpoeHus. 2. Bosronka unona. 3. Monemu
Mosiekyn. 4. Kpuctajnmueckue pemeTky.

2.1.2. OcnogHble 3aKOHOMEPHOCMU NPOMEKAHUSA XUMUYECKUX PeaKyuli

Knaccudukanus XMMHYECKMX peakluil 1O pas3IMyHbIM MpPU3HAKAM
CpaBHEHHUA. ['OMOTeHHbIE W TeTeporeHHble peakiuu. Kimaccudukaius mo 3HaKy
terioBoro 3¢ dekra. OOpatumMbie U HeoOpaTUMBbIE peakiuu. KaraauTudeckue u
HEKAaTAJIMTUYECKUE peakuuu. Peakuuu ¢ m3MeHeHuEM U 0€3 M3MEHEHHUs CTENEHU
OKHCJICHUS DJJIEMEHTOB B COCAUHEHUSX. ODHEPreTUKAa XUMHYECKUX PEaKIUU.
TennoBo#t 3¢ PexT XuMHUIeCKor peakiuu. IHAOTEPMUUYECKUE U IK30TEPMUUYECKUE
peakiuu. TepmoxuMmuueckre ypaBHeHus. TermmoTra oOpa3oBaHus BEIIECTBA. 3aKOH
['ecca u cnencrBus U3 HEro. JHEpPrus CBsA3U. [loHATHE O BHYTPEHHEW DHEPIUU U
sHTanbnuu. [lonstue o0 »HTpomuu. Bropoi 3akon TepmomuHamuku. dopmyna
bonbimana. Oueprus [m60ca m Kputepuum CcamMoONpPOU3BOJILHOCTH XUMHUYECKOM
peakuuu. OOpaTumble peakuud. XuMHYeckoe paBHoBecue. KoHcranTa
paBHoBecus. [lpunuun Jle Illarense. PaBHOBECHBIE COCTOSIHUSA: YCTOWYMBOE,
HeycToiunBoe, Oe3pasnuyHoe. CMeIleHne XHUMHUYECKOIO paBHOBECHS IIOJ
JEUCTBUEM PA3IUYHBIX (DAKTOPOB: KOHIIEHTPAIMM PEAareHTOB WM MPOIYKTOB
peakuuu, JaBJICHHs, TeMmneparypbl. Poib  CMelleHus  paBHOBECUS B
TEXHOJIOTUYECKUX Ipoueccax. CKOPOCTh XUMHUYECKUX PEAKIIUM, €€ 3aBUCUMOCTH
OT pa3IMYHBIX (PAKTOPOB: MPUPOJABI PEATUPYIONIUX BEIIECTB, KOHIICHTPAIIMU
pearupyronmx BEIIECTB, TEMIIEPATYPhbl, HAJIWYMS KaTalu3aropa, IUIOIIAIn
MOBEPXHOCTH PEATUPYIOIIMX BEHIECTB. Peakimu roOMOTE€HHbIE M TE€TEPOrCHHBIE.
DJIeMEHTapHble peakuuu. MeXaHu3M peakuuu. AKTUBHUPOBAHHBIM KOMIUIEKC
(mepexoHOE COCTOsSIHME). 3aKOH JeUCTByromux wmacc. KoHcTaHTa CKOpPOCTH
peakiuu, ee pazmMepHoCcTh. CKOPOCTh peaklnK paguoakTUBHOrO pacnana. [lepuon
nonypacnana. Ilpasuno Baut-I'odda. [lonarue o0 s’Heprum axTuBanmuu U 00
PHEPreTUYecKoM Mpoduie peakiuu. YpaBHeHue Appenuyca. Karamuzatopel u
KaTaJin3. DHEpPrusi aKTUBALIMKM KaTaJu3UpPyeMOW U HEKATAIU3UPYEMOM peaKIuu.
AKTUBHOCTh M CEJIEKTHBHOCTh KaTajau3atopa. ['OMOreHHbIH W TeTEepOreHHbIN
katanu3. ['oMoreHHblii katanu3 B Tra3oBod ¢aze. Kartaiutuueckoe OKHCIEHHE
yrapHOTO Ta3a B KOHBEPTEpax BBIXJOMHBIX Ta30B B aBTOMOOWIAX. Poib
KaTaJanu3aTOpOB B MPUPOJIE W MPOMBIINUICHHOM MPOU3BOJCTBE. DEpMEHTH Kak
Ouonornyeckue katanuzatopbl. JlemoHcTpamuu. 1. Dk30TepMUYecKHe H
SHJIOTEPMHUYECKUE XUMUYECKUE peakiuu. 2. TennoBbIie sIBICHUS TPU PAaCTBOPEHUU
CEPHOM KHUCJIOTHl U aMMHAYHOU CENUTPBL. 3. 3aBUCUMOCTb CKOPOCTH PEAKLIMHU OT
MPUPOABI BEIIECTB Ha MPUMEPE B3aUMOJCHCTBUS PACTBOPOB PA3IMYHBIX KHUCIIOT
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OJIMHAKOBOW KOHIIEHTPAIIMM C OJMHAKOBBIMH KyCOYKamu (TpaHyJiamMHu) LIMHKA U
OJIMHAKOBBIX KYCOUYKOB Pa3HbIX METAJUIOB (MarHus, lIMHKA, JKeje3a) C pacTBOPOM
COJISIHOM KHUCIJIOTHL. 4. B3auMoeiicTBue pacTBOPOB CEPHOM KUCIOTHI C paCTBOpaMu
THOCYJb(aTa HATPUS PA3IMYHON KOHIIEHTPAIMU U TeMIlepaTyphl. 5. 3aBUCUMOCTh

S E

noyiokeHus: paBHoBecuss B cucteme 2NO2 v s N204 oT Temmeparypsl.
JlaGoparopusble onbIThl. 1. KaTanmutuueckoe pasiiokeHne Nepokcua BOJOpoaa.

2.1.3. Pacmeopul

CnocoObl BhIpaKeHUSI KOJMYECTBEHHOTO COCTaBa pacTBOpA: MaccoBas IO
PacCTBOPEHHOTO BEIIECTBA (mpoueHTHAas KOHIICHTpAIus), MOJISIpHAS
KOHIeHTparusi. TutpoBanue. PacTBopeHne kak (QHU3MKO-XMMHUYECKUN MpoIiecc.
Kpucramnoruaparel. Jlucnepcusie cucremsl. Komnouanesie pactBopbl. VcTUHHBIE
pactBopbl. JlucnepcHas ¢aza u aucnepcuoHHas cpena. CycneH3uu U IMYJIbCUU.
3omu u remu. Onanecuennus. Dddext Tunnans. Koarymsmus. CeaumeHTarusl.
Cunepesrc. Peaknuum B pacTBOpax 3JIEKTPOJUTOB. KauecTBEHHbIE pEaKIUU Ha
MOHbI B pactBope. KHCIOTHO-OCHOBHBIE B3aUMOJAECHCTBHS B  PAacTBOpAX.
AmdortepHocts. MonHOE mnpousBeneHue Bonabl. Bomopomusiii mokaszatens (pH)
pactBopa. CuibHble M cialObie 31eKTpoiauThl. Pacuer pH pacTBOpoB CHIIBHBIX
KUCJIOT W Ienoudeid. KoHcTaHThl auMccouuanuu ciaadbIX 3JIEKTPONUTOB. CBA3b
KOHCTaHTbl M CTENEHW AUCCOLMALMH. 3aKoH pa3BedeHuss OctBanpia. Peaknumn
MOHHOTO OOMeHa. [1oHbIe ¥ COKpallleHHbIE MOHHBIE YpaBHEHUS. [ Uaponn3 comnen.
['uaponu3 mo KaTuoHy, MO aHUOHY, MO KaTHOHY U MO aHUOHY. Peakius cpenasbl
pPacTBOPOB COJIEH: KUCIOTHAs, IIEJI0YHas U HelWTpanbHas. [lomHblii HEOOpaTUMBbIIA
ruaponu3. llomydeHue peakuueld THApoOJiM3a OCHOBHBIX coiield. IloHsThe o
npotoiautuueckoil teopun bpeHcrena—Iloypu. IloHsiTHe O TEOpUM KHUCIOT U
ocHoBaHuii Jlptouca. 3HaueHHWE THUAPOIM3a B OHOJOTUYECKHX OOMEHHBIX
nporeccax. [IpuMeHeHue ruaposiv3a B NPOMBIIIIEHHOCTH. PaBHOBecHe MEXIy
HACBIIIEHHBIM  pacTBOpOM U  ocaakoM. IIpousBeneHne pacTBOPUMOCTH.
HemoHctpanuuu. 1. OnpeneneHrue KUCIOTHOCTH CPEAbl IPU OMOIIN UHIUKATOPOB.
2. 2ddexr Tunmans. 3. OOpa3oBaHHE KOMILIEKCHBIX COEAMHEHHUH MMEePEXOIHBIX
MeTtaimoB. JlaboparopHsie ombIThl. 1. Peaknmu wmoHHOTO OOMeHa. 2. CBoicTBa
KOJUIOMJHBIX pacTBOpoB. 3. I'mapomu3 coiseir. 4. [lomyyeHnne wu  cBoOICTBa
KOMIIJIEKCHBIX COEUHECHUMU.

2.1.4. OxucaumenbHo-80CcCmano8umenbHvle NPoYeccyl.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ pEaKUUMU. THUIBI  OKUCIUTEIIBHO-
BOCCTAHOBUTENBHBIX peakuuii. OKHUCIEHWE W BOCCTaHOBJIEHHE. OKUCIUTEIN U
BOCCTAHOBUTENIM. METOJl DJIEKTPOHHOTO U 3JIEKTPOHHO-MOHHOTO OalnaHca.
IToBenenue BelIEeCTB B cpefax ¢ pa3HbiM 3HaueHueM pH. Ilepmanranar kanus kak
OKUCIUTENb.  OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIE  pPEaKUUM B MOPUPOJE,
MIPOU3BOJACTBEHHBIX nporeccax 51 KU3HEACATEIIbHOCTH OpPTraHU3MOB.
[anpBaHMueckuid dyieMeHT (Ha mnpumepe osemeHta Jlanwdst). XuMHUUECcKue
WCTOYHUKHA TOKA: TAJIbBAHUYECKUE DIIEMEHTBI, AKKYMYJSATOPbl WU TOIUIMBHBIE
sanemeHThl. dopMa 3amuCcM XHUMHUYECKOTO HMCTOYHHMKA Toka. CTaHmapTHBIN
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BOJOPOJHBIN 37eKTpoJ. CTaHIapTHBINA BJIEKTPOJHBIA IMOTEHIMAl CHUCTEMBI.
[lonsiTue 00 »HNEKTPOABUKYILEH CHUJIE pEaKIUU. IIEKTPOXUMUYECKUA Psif
HampspKeHUH  (aKTUBHOCTH)  METaNIOB  (pAJ  CTaHAAPTHBIX  DJIEKTPOIHBIX
noTeHnuanoB). HampaBieHue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX  PEaKIUH.
DNEeKTPOJIU3 PaCIJIaBOB U BOJHBIX PACTBOPOB BJIEKTPOJIUTOB (KUCIOT, HIEIOYEH U
cojieit). 3akoHbI dJeKkTposin3a. [IpakTHueckoe MNPUMEHEHUE OHIIEKTPOIU3a JUIs
MOJIYYEHHUS TIETOYHBIX, IIEJIOYHO3EMENBHBIX METAUIOB M amomuHusg. Kopposus
METaJUIOB:  CIOCOOBI  3alIUThl METAUIOB OT KOppo3uu. JlemMoHcTpanuu.
B3auMmopeiicTBue nepMaHranara Kajius ¢ CyJb(UTOM HATPUs B PA3HBIX Cpeax.

2.2. OcHo8bl Heop2aHUyecKot Xumuu

2.2.1. Knaccugurxayusa u HOMeHKIAMypa  HeOP2aHUYeCKUX CcOoeOuHeHull
BaxkHeiiline Kilacchl HEOPraHUYECKUMX BEHIECTB. JJIEMEHThl METAUIbl U
HEMeTayIbl U uX mnojoxeHue B llepmonnueckoit cucreme. Knaccudukanus u
HOMEHKJIaTypa CII0KHBIX HEOPTaHUYECKHX COCAUHEHHI: OKCHUIOB, TMAPOKCHUIOB,
KUCJIOT M coJed. ['‘eHerndeckas CBs3b MEXKIYy KIaCCaMH HEOPTaHUYECKUX
coequHeHud. nenTudukaiuss HEOpraHUYEeCKUX BEIIECTB U HOHOB. KoMILiekcHbIe
coenuHeHus. CocTaB KOMIUIEKCHOTO MOHA: KOMILIEKCOOOpa30BaTelb, JUTaHIbL.
Koopaunannonnoe uncino. HoMeHknaTypa KOMIUIEKCHBIX COCIMHEHUM. 3HAUEHUE
KOMIUIEKCHBIX coequHeHuN. [[oHsATHE 0 KOOPIMHAITMOHHOW XUMUH.

2.2.2. Hememannwi

Bonopon. Ilonyuenue, ¢usnueckue M XMMHYECKHUE CBOWCTBA (pEaKIUU C
MeTaJJITaMU Y HEMeTaJUlaMH, BOCCTaHOBJIEHHWE OKCHJIOB U cojelt). ['mapuisl.
TomnuBHbIe d1eMeHTHI. ["amorensl. O0IIas XapakTepUCTHKa 3JIEMEHTOB TJIaBHOM
noarpynnel  VII  rpynmel.  dusnyeckue  CBOMCTBA  MPOCTBIX  BELIECTB.
3aKOHOMEpPHOCTH U3MEHEHUSI OKHUCJIUTEIbHON aKTUBHOCTHM TaJIOTEHOB B
COOTBETCTBHUM C UX TOJOKEHHUEM B mepuoanudeckoir Tabnwuie. [lopsaok
BBITECHEHUSI TAJIOT€HOB M3 PAacTBOPOB TajJOT€HUAOB. XJIOp — TOJYyYEHUE B
MPOMBIIIUICHHOCTH U JIa0OpaTOpHH, pEaKlMh C MeTaUlaMd M HEMETaJUIaMu.
B3aumopeiictBue xjiopa ¢ BOAOM M pacTBopamu uienodei. LlenmHol mexaHusm
peaKIuu B3auMOJIEHCTBUS XJiopa ¢ BoJopo oM. O0e33apakuBaHie TUTHEBOM BOJIbI
XJI0poM. XpaHEHHUE U TPAHCTIOPTUPOBKA XJiopa. KuciopoaHbie COeTUHEHUS XJI0pa.
['unoxyopuThl, XJIOpaThl MW  TEPXJOpaThl KaK TUNUYHBIE  OKUCIUTEIIH.
Ocob6ennoctu xumun (¢ropa, 6poma u uoja. KauecTBeHHass peakius Ha HOJI.
["aioreHOBOIOPOIBI — MOJYUYEHHUE, KUCIOTHBIE W BOCCTAHOBUTEJIHLHBIC CBOMCTBA.
XiopoBosiopoa. ['anoreHoBogopoIHbIE KUCIOTH U UX cojid. CoJisiHasg KUCI0Ta U
ee coyd. KauecTBeHHbIE peaKIMu Ha TaJIOreHUA-UOHbI. [[pruMeHeHue rajioreHoB u
WX BAKHEWINUX COCAMHEHUH. ODJIEMEHTHl MOATPyNnbl Kuciopoma. OOrmas
XapaKkTepUCTUKA DJIEMEHTOB TJIaBHOW mnoxarpynnel VI rpynmel. dusznueckune
CBOMCTBa TPOCTHIX BemecTB. O30H Kak aIOTpOnHas MOAU(UKAIUSI KUCIOPOa.
[Tonyuenne o30Ha. O30HaTOpbl. O30H Kak OKUCIUTENb. [l03UTUBHAS M HETaTUBHAs
poJb O30Ha B OKpyXawuen cpeae. B3aumonencTBhe 030HA C  ajJKEHaMH.
CpaBHeHHE CBOMCTB O30Ha W Kuciopoaa. Boaa W mepokcua BoAOpoja Kak
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BOJIOPOJHBIE COCTMHEHUS KUCIIOPO1a — CpaBHEHHE CBOUCTB. [lepokcua Bomopona
KaK OKHUCJIHWTENIb M BOccTaHOBUTENb. llepokcuabl wmetamioB. Ilonstue o006
oprannueckux nepokcuaax. Cepa. Amtorponus cepbl. DU3NUECKUE U XUMUYECKHE
CBOMCTBa cepbl (B3aMMOJIEUCTBHE C MeETaUIaMH, KHCIOPOJOM, BOJOPOJIOM,
pacTBOpaMH IIEJIOYEH, KUCIOTaMHU-OKHCIUTENsIMU). B3aumopeiicTBue cepbl ¢
cyabuToM Hatpusi ¢ oOpazoBaHueM Tuocyib(hara Hatpusa. CepoBogopoa —
MOJIy4eHHE, KUCIOTHBIE M BOCCTAaHOBUTENbHBIE CBOMCTBA. Cynbhusl. Jucynbdan.
[Tonstue o momucynbhugax. CepHUCTHIM Ta3 KaK KUCJIOTHBIM  OKCHII.
OxkucnauTeNbHbIE U BOCCTAHOBUTEIIbHBIE CBOWMCTBA cepHUCTOro raza. llomydyenue
CEpPHHCTOIO Ta3a B MPOMBILUIEHHOCTU U jJabopaTopuu. CepHHCTasl KHCIOTa U €€
coni. Cepubiii anruapun. CepHas kuciora. CBOWCTBA KOHIEHTPUPOBAHHOW H
pa30aBiIeHHOI cepHOIl KUCNOTHI. J[elicTBUE KOHLIEHTPUPOBAHHON CEPHON KUCIIOTHI
Ha caxap, MeTa/ibl, HeMEeTalibl, Cyabduasl. TepMuyeckas yCTOHYMBOCTH
cynbdaroB. Kpucramioruapatsl cynbdpaToB MeTaimioB. KauecTBeHHas: peakius Ha
CEpPHYI0O KHUCIOTY M €€ COJU. OJEMEHThl MNoArpynmbl a3oTta. OOmias
XapaKTepUCTUKA JJIEMEHTOB TJIaBHOM moAarpynmsl V rpynmbel. Dduznueckue
CBOMCTBA MIPOCTBIX BEIIECTB. A30T U €ro coeanHeHuss. CTpOEHUE MOJIEKYIIbI a30Ta.
du3znueckue H XMMHYECKHE cBoilcTBa azota. llomydyeHue azota B
MPOMBIIIUICHHOCTH U Jabopatopuu. HuTpumpl. AMMHak — €ro TmoOJy4YeHHUE,
busznueckue U XxuMuueckue cBorcTBa. OCHOBHBIE CBOMCTBA BOJHBIX PAaCTBOPOB
aMMuaka. AMMHaK KaK BOCCTaHOBUTENb. B3auMoielicTBE aMMHUaKa C aKTUBHBIMU
MetauiamMmu. Amuj Hatpus, ero cBoiictBa. Comm ammonus. IloBeneHue cosei
aMMOHHUSI Tpu HarpeBaHuu. KauecTBeHHas peakius Ha HOH aMMOHUS.
[Ipumenenne ammmaka. OKcHABI a30Ta, UX MOJNydYeHHE M cBoucTBa. OKCHI
azota (I). Oxucnenue okcuga azorta (II) kuciaopomom. Jlumepuzaius oOkcujaa
azota (IV). Asorucras kucimora u ee coild. HUTPUTHI Kak OKUCIUTETU U
BOCCTAHOBUTENH. A30THasg KHUCIOTa — (U3WYECKHEe M XUMHUYECKHUE CBOMCTBA,
noJiydeHue. A30THas KUCIOTa KaK OKHUCIUTEIh (OTHOIIEHHWE a30THOM KUCIOTHI K
MEeTaJJIaM M HEMeTallaM). 3aBUCHUMOCTh IPOAYKTAa BOCCTAHOBJIEHHS a30THOM
KHUCJIOTBI OT aKTUBHOCTH METajlla U KOHLIEHTPALMU KUCIOThL. [loHsATHE O KaTHOHE
HUTpOoHUS. OCOOEHHOCTh B3aMMOJICHCTBUSI MarHusi U Maprasiia ¢ pa30aBiIeHHOM
a30THOM kwucioTo. HuTpaThl, uX ¢uU3MUECKHEe U XUMHUYECKHME CBOMCTBA
(OKHCTUTEBbHBIE CBOMCTBA U TEPMHUYECKAsT YCTOWYUBOCTD), IpuMeHeHne. docdop
u ero coeauHeHus. Asuorponus ¢ocdopa. dPuszmdeckue cBoicTBa (ocdopa.
Xumuyeckue cBoiicTBa ¢ochopa (peakiuu C  KHUCIOPOAOM, TaJOreHaMH,
MeTaJlJIaMU, CJIOKHBIMU BEIIECTBAMU-OKUCIUTENAMY, 1ieaodamu). [lonyuenue u
npuMenenue Qocdopa. Xnopuasl dochopa. Dochun. Dochunsl. DochopHbrit
aurunpua. OptodocopHas u  mertapocpopHas KHUCIOTBI M HUX  COJIH.
KauectBennas peakuust Ha oprodocdarsl. Paznoxenue opropochopHOi KUCIOTHI.
[Tpumenenue dochopHoit kucmoThl U ee conell. buonorndeckas ponb docdaros.
[Tupodocdopnas kucnora u nupodocdarsl. Oxcun docdopa (1), pochopucras
kucioTa u ee conu. dochopHoBaTucTas kucnora u ee conu. [loarpynmna yriepona.
OO0masi XxapakTepuCTUKa 3JIEMEHTOB TJIaBHOW MoArpynmnsl [V rpymmel. Yraepos.
Annorporust yriiepoaa. CpaBHEHHE CTPOSHUST W CBOMCTB Tpadura M anmasa.
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dymiepeH Kak HOBas MOJEKyisipHas (opma yriepoaa. YToidb: XUMHYECKHE
CBOICTBA, NoJiyueHue u npuMeHenue yris. Kapounsl. ['uaponus kapOuia Kaiblys
U KapoOuna amroMuHusg. KapOuabsl nmepexoaHblx METaIoB (Kene3a, Xpoma U Ap.)
KaK CBepXIpouHble Marepuaibl. CHHTE3-ra3 Kak OCHOBa COBPEMEHHOMU
MPOMBIIUIEHHOCTU. OKCHUIBl yIiiepoaa. OJIEKTPOHHOE CTPOEHUE MOJEKYJIbI
yrapHOTO ra3a. Yrojib U yrapHbli ra3 Kak BOCCTaHOBHUTENHU. Peakiusi yrapHoro
raza ¢ pacmaBamu ienoudeid. Cunre3 ¢opmuartoB. OOpa3oBaHHE YrapHOTO Trasza
IpU HEMNOJHOM CropaHuud yris. buonorumueckoe AeHCTBHE YyrapHoro rasa.
[lonyyeHne ¥ TPUMEHEHHME YrapHOrO ras3a. YIVIEKHCIBIA Ta3: MOJIy4eHHE,
XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBUE YIJIEKUCIIOIO ra3a ¢ BOJOW, IIEJIOYaMH,
MarHveM, MepOKCHAAMH METANIOB). DJIEKTPOHHOE CTPOCHHUE YIJIEKUCIIOIrO Trasa.
YronpHas kuciaoTa u ee coi. KapOoHaThl ¥ THAPOKAPOOHATHI: WX TTOBEACHUE TIPH
HarpeBaHuu. KadecTBeHHas peakius Ha kapOoHaT-moH. Haxoxxnenue kapOooHaTOB
MarHusi U Kajblldsg B TMPHUPOJIE: KOPAIJIbI, KEMUYT, MU3BECTHSIKU (M3BECTKOBBIC
TOpbI, KAPCTOBBIC MEMIEPhI, CTATAKTUTHI U cTadarMuThl). Kpemuunii. duznyeckue u
XUMUYECKUE CBOMCTBA KpeMHHUA. Peakuuw ¢ yrieMm, KHCIOPOAOM, XJIOPOM,
MarHveM, pacTBOpaMu Iuienouen, cepoBogopogom. CHilaH — BOJOPOJHOE
coenuHeHue kpemuusa. Cumuuuael. Ilonydyenue u npumeneHue kpemHus. OKcupg
kpemHuus (IV), ero crpoenue, ¢puznueckue U XUMMUYECKHUE CBOMCTBA, 3HAYCHUE B
pupojie u npuMeHeHue. KpemHueBble KUCIOTHI U UX COJIA. [ 'UIIpOJIN3 CHIIMKATOB.
CunukaTHble MUHEPaAIbl — OCHOBA 3€MHOM KOpbI. Anmtomocuinkatsl. bop. Okcnn
oopa. bopnas kucimora u ee comu. bypa. Bomopoanwsie coenuHenuss Oopa —
oopansbl. [Ipumenenue coenuHenuit 0opa. biaropoansie (MHepTHBIE) ra3bl. OO1IAs
XapaKTEPUCTHKA 3JIEMEHTOB TiiaBHOW mnoarpynmbsl VIII rpynmel. OcobeHHOCTH
xuMuueckux cBoMcTB. Ilpumenenue OnaropogHbiXx raszoB. JlemoHcTparuu. 1.
['openue Bogoposa. 2. Ilonyuenue xiopa (onbIT B mpoOupke). 3. OKucauTeabHbIe
CBOICTBa pacTtBopa rumnoxjoputa Hartpus. 4. OnbITel ¢ OpOMHOW BOJIOH. 5.
[InaBnenne cepwl. 6. ['openne cepbl B kuciopoae. 7. Bzaumopeiicteue xemnesa ¢
cepoir. 8. TI'openue cepoBogopona. 9. Ocaxnaenue cynbbumoB. 10. CoiicTBa
cepHucroro raza. 11. JleiicTBue KOHIIEHTPUPOBAHHON CEPHOU KUCIOTHI HA MEAb U
caxapo3y. 12. PacTtBope Hue ammuaka B Boje. 13. OCHOBHBIE CBOMCTBa pacTBOpa
ammuaka. 14. Karanutudeckoe okucieHue ammuaka. 15. Ilomyudenue oxcuaa
azora (II) u ero okucnenue Ha Bo3ayxe. 16. JlelicTBUe a30THON KHUCIOTHI HA MEb.
17. Topenne dochopa B kucmopoae. 18. Ilpespamienue kpacHoro docdopa B
OeJblii U ero cBeueHue B TeMHoTe. 19. B3aumopeiicteue ¢pochopHOro aHruapuaa c
Boj0#. 20. OOpa3usl rpadura, anmasa, kpeMuus. 21. 'openue yrapHoro rasza. 22.
TylieHue IJIaMEHM  YIJIEKHCIBIM — Ta30M. 23. PaznmoxeHue Mpamopa.
JlaGoparopubie omnbiThl. 1. ITlomydyeHue xjiopa W H3y4ye€HHE €ro CBOWCTB. 2.
CaoiicTBa xJiopcojaepkamux orOenuBarteneit. 3. CpoiicTBa Opoma, Moja U UX
cotyieil. 4. MI3yueHne CBOWCTB CEpPHOM KHUCIIOTHI U €€ coJiel. 5. M3ydyeHne CBOWCTB
BOJIHOTO pacTBopa ammuaka. 6. CoiicTBa cosieii amMmmonus. 7. KadecTBeHHas
peaknusi Ha KkapOoHaT-woH. 8. McmplTaHme pacTBopa CHJIMKaTa HATpUs
HHIUKaTOpoM. 9. O3HaKOMIIeHHE ¢ 00pa3liaMyu IPUPOIHBIX CHIIUKATOB.

2.2.3. Memannol
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OO6muit 0030p 37meMeHTOB — MeTayyioB. CBOMCTBA MPOCTHIX BEIIECTB-
METAJJIOB. DJIEKTPOXUMHUYECKAN psIi HAOPSKEHUA METAuIoB. MeTamndeckue
Kpucraummueckue pemeTkd. CrutaBel. XapaKTepuCTHKa HamOoJiee HW3BECTHBIX
crutaBoB. [lonyuenne u mpumeHenue metaiioB. lllenounsie meramibl. OOmias
XapaKTEpUCTHUKA 3JIEMEHTOB IJIaBHOW moArpynisl [ rpynmel. CBOKCTBA MIETOYHBIX
MeTaJsI0B. Pacrio3zHaBaHHWE KaTHOHOB JIUTUS, HATpUsS U Kanus. Hatpuii n kanuit —
MPEACTABUTENN HIEJIOYHBIX METAJUIOB. XapaKTEpHbIE PEAKUIHUH HATpUA U Kajusl.
[Tomyyenue menouHbIx MeTauioB. OKCUABI M NEPOKCHIBI HATpUsd U KaJus.
Coenunenust Hatpus U Kanus. Cosid HaTpHsl, Kalus, UX 3HAYEHUE B MPHUPOAE U
XKu3HM 4enoBeka. Colla W €OKH HAaTp — BaXHEHIIME COEIWHEHUS HATpUs.
bepunnuii, marHuii, menoYHO3eMenbHble MeTauibl. OO0IIas xXapaKTepUCTHKA
AJIEMEHTOB  TJIaBHOM  moarpynmsl Il rpynmel.  bepwumii,  Marxum,
HIETIOYHO3EMENbHBIE METaIbl. AM(OTEpPHOCTh OKCHAA M THAPOKCUAA OCpUILIHUS.
Oxkpacka rmIaMeHH COJISIMH IIEJIOYHO3EMENBHBIX METAIUIOB. MarHuii ¥ KajablUi, UX
o0miasi XapakTepucTUKa Ha OCHOBe mojokeHus B Ilepumogmueckoil cucreme
anemeHToB JI. V1. MenneneeBa u crpoenust aromoB. [lomyuenue, gusnueckue u
XUMUYECKUE CBOWCTBA, MPUMEHEHUE MarHus, Kaiablus U uX coeauHeHuil. Comm
MarHus U KaJibliMsi, UX 3HAaYCHHE B MIPUPOJIE U KU3HU YesoBeKa. JKecTKOCTh BOJIbI
U crnocoObl ee ycTpaHeHus. AmoMuHUN. PacnpocTpaHeHHOCT B MpPHUPOAE,
bu3nueckue M XUMHYECKHE CBOMCTBA (OTHOIICHHE K KHUCIOPOAY, TalloreHam,
pacTBOpaM KHCJIOT U LIejouei, amomotrepmusi). IIpou3BOACTBO aTIOMHUHUA.
[Ipumenenue amoMuHUsA. AM(POTEPHOCTh OKCUAA U TUApPOKcHIa amoMuHus. Conun
amoMuHus. [lonHoe pasyokeHue BOJIOM COJIEM QIIOMUHHUSL CO  CJIa0bIMU
JBYXOCHOBHBIMU KHCJIOTaMHU. AJIFOMHUHATBl B TBEPAOM BHJIE M B pPacTBOpE.
KomrmekcHble coenuHeHuss amtoMuHus. OnoBo W cBuHEl. DU3WYECKHE U
XUMUYECKHE CBOMCTBA (PEAKIUU C KUCIOPOJIOM, KUCIOTaMHu), MpuMeHeHue. Conu
omoBa (II) w cBunma (II). CBUHILIOBBI akKymysisTOp. MeTamibl TOOOYHBIX
noarpymm. OOmas XapakTepucTuka mnepexonnbix wetamioB [—VIIL rpymm.
Oco0EeHHOCTH CTPOCHMSI aTOMOB MEPEXOJHbIX MeTaioB. O0mue Guznyueckue u
XAMHUYECKUE CBOWCTBA. [IpumeHenue meramnoB. XpoM. Pu3nyecKue CBOMCTBA
xpoma. XUMUYECKHE CBOMCTBA XpoMa (OTHOUIEHHE K BOASHOMY Iapy, KUCIOPOY,
XJ0py, pactBopaM KucioT). Ilomyuenue u npumenenue xpoma. CoennHEHUs
xpoma. M3MeHeHue OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX W KHUCIOTHO-OCHOBHBIX
CBOMCTB OKCHJOB W THAPOKCHUAOB XpOMa C pPOCTOM CTEIEHH OKHCIICHMUS.
AMdotepHbie cBoicTBa okcuaa U rujapokcuaa xpoma (III). Okucnenue coineit
xpoMma (III) B xpomaTsl. B3aumHble iepexoabl XpOMaToOB U JUXPOMATOB. XpOMaThl
U auxpoMartbl Kak okuciutend. [lomHoe pasznoxkenue Boaoi coneit xpoma (I1I) co
ca0bIMU  JIBYXOCHOBHBIMH KHCJIOTaMU. KOMIIJIEKCHBIE COEIMHEHHS XpoMa.
Mapranen. ®@usnueckue CBOMCTBA MapraHiia. XMMHUYECKHUE CBOMCTBA Maprasiia
(OTHOIIEHHE K KUCIOPOY, XJIOPY, pacTBopaM KUCIOT). [losydenre u npuMeHeHue
mapranna. Oxcun mapradna (IV) xak okucinurtenb U Karanuzatop. [lepmanranar
Kausl Kak okucinurenb. Okcun u ruapokcua mapranmna (II):  nomyuenue u
cBorictBa. Coenunenust maprasina (III). Manranat (VI) kanus u manrasar (V)
Kanus, ux noiydyenue. JKenezo. Haxoxnenune B nmpupoje. 3HaAUCHHE XKene3a Ul
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opranuzma uenoBeka. Dusznueckue CBOWCTBA Kene3a. XUMHYECKUE CBOMCTBA
Kene3a (B3aMMOJCIHCTBHME C KHUCJIOPOJIOM, XJIOPOM, CEpOM, yrieMm, BOJIOH,
KHCIIOTaMu, pactBopamu cojieit). CrutaBel kene3a ¢ yriaepoaom. [lomydenue u
npuMeHeHue xeneza. CoequHeHus xene3a. CpaBHEHHE KHCIOTHO-OCHOBHBIX U
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ CBOMCTB  rujapokcuna xeneza (II) wu
ruapokcuga xenesa (I1I). Conu sxenesza (II) u xenesza (III). Metoasl nepeBojna
costeit xkenesa (II) B comm »kenesa (III) u obparHo. IlomHoe pasnokeHue BOJOMN
comeit xenes3a (III) co cmabbiMu NBYXOCHOBHBIMU KHCJIOTaMH. OKHCIUTEIHHBIC
cBOM cTBa coenuHeHuit xenes3a (III) B peakuusix ¢ BOCCTAHOBUTEISIMU (MOJUIOM,
CEpoBOIOPOIOM M MeAbto). [lumaHugHbie KOMIUIEKCHI kene3a. KauecTBeHHbIE
peakiuu Ha uoHbI kenesa (1) u (III). depputhl, UX MOTyYeHHE U MPUMEHEHUE.
Mens. Haxoxnenne B npupojie. buonornueckas posb. PU3NUECKUE U XUMAYECKHAE
CBOMCTBa (B3aUMOJEHCTBUE C KHUCJIOPOJOM, XJIOPOM, CEPOM, KHUCIOTAMU-
okucnuTensaMu, — xjuopugom  okenesa (III)).  B3aumopedictBue  meam ¢
KOHIIEHTPUPOBAHHBIMU  COJISTHOM, OpPOMOBOJOPOAHOM U  HOJOBOJOPOIHOM
KucioTamu 6e3 jgoctyna Bo3ayxa. llomydyenune u npumenenue meau. Oxkcua u
ruapokcus meau (II). Comu meau (II). Mennsiit kynopoc. Ammuakatsl menu (1) u
memu (I1). Tlonyuenue oxcuna memu (I) BocctanoBienuem rugpokcuga meau (II)
rimoko3oi. [lonmydenne xmopuna u moauna menu (I). Cepebpo. duzmyeckue u
XUMUYECKHUE CBONCTBA (B3aMMOJIEHCTBHE C CEPOBOJOPOJOM B MPUCYTCTBUU
KUCJIOpOAa, KucIoTaMu-okucautesnsimu). OcaxiaeHue okcuga cepebpa mnpu
JNEUCTBUU WIEJIOYM Ha cojiu cepedpa. AMMHMakaThl cepedpa Kak OKHUCIUTEIU.
KauecTBeHHass peakuusi Ha HOHBI cepeOpa. Ilpumenenue cepebpa. 3070TO.
du3nyecKue M XUMHUYECKHE CBOMCTBA (B3aMMOJECHCTBUE C XJIOPOM, «IIApPCKOM
BOJKOI»).  30J0TOXJOpOBOJOpOoaHAas  kuciotra. [mapokcun  3omota (IID).
Kommnekcesl 3050Ta. CrocoObl BBIACIEHUS 30J0Ta U3 30J0TOHOCHOW MOPOJBI.
[Ipumenenne 3osota. IluHk. @usnyeckue W XUMHYECKHE  CBOMCTBA
(B3aMMOJICHCTBUE C TAJIOT€HAMU, KHUCJIOPOJIOM, CEPO, BOJAOW, paCTBOPaMHU KUCIIOT
u menodveit). Ilonmyuyenne W mnpuMeHeHHe NHUHKA. AMQOTEPHOCTh OKCHAA H
TUJIPOKCHIA IMHKA. BaxkHenmve comu nuHKa. PTyTh. OU3NYECKHE U XUMUYECKHUE
(B3aMMOJIEHCTBUE C KHUCIOPOJOM, CEpOH, XJIOPOM, KHCIOTaMHU-OKHUCIUTEIISIMU)
cBoiicTtBa. [loilyyeHue M mpuUMEHEHUE PTYTU. AMallbraMbl — CIUIABbl PTYTH C
metauiamu. Oxcupa prytH (II), ero momyuenue. Xmopun u womun prytu (II).
Hemonctpanuu. 1. Koseknus meramnos. 2. Komiekuus MUHEPAIOB U Pyd. 3.
Komnexkmusa «Kenezo m ero cmmaBb». 4. OkpammBaHUE IUIAMEHU COJISIMU
HIETTOYHBIX U MIEJTOYHO3EMEIBHBIX METAUIOB. 5. B3aumMoneicTBue HaTpusi ¢ BOJIOM.
6. BzanmopaencTBue kanblusa ¢ Bojgon. 7. Kommeknna « Anromuaniny. 8. IlnaBnenue
amomunus. 9. B3anmoneiicteue amomMuHus co menoubto. 10. Amomorepmust. 11.
B3aumoseiicTBue xpoma ¢ COJSIHOM KHCIIOTOM ©Oe3 jgocryma Bo3ayxa. 12.
Ocaxnenue ruapokcuaa xpoma (III) u okucienue ero nepokcuaom Bojopoaa. 13.
Paznoxxenne auxpomara amMmoHus. 14. Pa3znoxkeHwe mnepokcuja BOIOpOAA MOJ
JIercTBUEeM Juokcuaa mapranmna. 15. Ocaxnenwe ruapokcuaa sxenesa (II) wu
OKHUCJICHHE €ro Ha Bo3ayxe. 16. Beigenenue cepeOpa u3 ero coyieil IelCTBHEM
menu. Jlabopatopubie ombIThl. 1. OkxpammBaHUE TUJIAMEHU COCAMHE- HUSMU
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HIEJIOYHBIX MeTAIoB. 2. (O3HAaKOMIJIGHME C MHUHEpajda- MU M BaXXHEHIIMMU
COCIUHEHMSAMHU IICIOYHBIX MeTauioB. 3. CBOWMCTBA COCAWHEHUM IICIOYHBIX
MetaiuioB. 4. Okpacka IUIAMEHHU COJSIMM ILEJIOYHO3EMEJIBHBIX METajuioB. 14.
CBoiicTBa Maruusg u ero coeauHeHuil. 15. CBolicTBa coenuHEeHMH Kanblusg. 16.
Kectkocte Boapl. 17. CBomctBa amoMunuia. 18. CpoiicTBa COEIUHEHHUH
amomunusg. 19. CsoiicTBa oyioBa, cBUHIIA M uX coeauHenuii. 20. CBoiicTBa
coequHeHui xpoMa. 21. CBoWCTBa MapraHiia M €ro coeauHeHui. 22. M3ydeHue
MuHepanoB xene3a. 23. CpoiictBa xkene3a. 24. CpoiicTBa MenH, €€ CILUIaBOB U
coenuHeHni. 25. CBOMCTBa IMHKA U €ro coeAMHEHM. 2.3. OCHOBBI OpraHU4eCcKOM
XAMHUH

2.3.1. OcnogHble noHamMus OpeaHui4ecKou Xumuu

[losBnenne W pa3BUTHE OPraHUYECKOW XMMHUM Kak Hayku. [Ipenmer m
3a1a4d  OPraHUYEeCKOW XHMMHMHM. MecTo M 3HaYeHue OPraHuvYeCcKOM XUMHH B
CUCTEME E€CTECTBEHHBIX HAayK. B3aMMOCBSA3bp HEOPraHMYECKMX M OPTraHHYECKUX
BemecTB. OCOOEHHOCTHM OpraHMYecKux BemecTB. I[IpuumMHBI MHOrO00paszus
OpraHnYecKux BemecTB. OpraHnyecKue BEIIECTBA B MNPUPOAE. YTJIEPOIHBIN
CKEJIET OPraHWYEeCKOW MOJIEKYJIbl, €Tr0 THUIIBl: LHUKINYECKHUE, AIUKINYECKHUE.
KapOouuknnueckue M TreTepolMKIMYEeCKHe CKeleThl. KpaTHOCTh XUMHUYECKON
CBSI3U (BHUJBI CBA3EH B MOJIEKYJIaX OPraHMYECKUX BEILLIECTB: OJUHAPHBIE, IBOMHBIE,
TpolHbIe). VI3MEHeHHe »HHEpruM CBA3EM MeXay aroMamH yriepoja Npu
YBEIIMYEHUHU KPATHOCTU CBs3U. HachllleHHBIE M HEHACBIIICHHBIE COCIMHEHUS.
DJEKTPOHHOE CTPOCHHE M XHMHUYECKHE CBs3U atoMa yriepoja. ['mbpuausanms
aTOMHBIX OpOuTasiel, €€ THUMbl JUIsl OPraHUYECKUX COEOUHEHM: sp3, sp2, sp.
OOpa3zoBaHue G- M pP-CBsS3€d B MOJIEKyJaX OpPraHMYECKUX COEIUHEHUH.
[IpocTpaHCTBEHHOE CTPOCHUE OPTAHUYECKUX COCTUHEHUN. XUMUYECKOE CTPOCHUE
KaK MOpANOK COEAUHEHHs aTOMOB B MOJIEKYJIE COTJIACHO HMX BaJIEHTHOCTH.
OCHOBHBIE  TIOJIOKEHHUSI TEOPUM  XMMHUYECKOTO CTPOCHHS  OPraHUYECKHUX
coequaeHuin A. M. byTtnepoBa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMUMHUYECKOIO
cTpoenust moJiekya. CtpykrypHas Gopmyna. M3omepust u nzomepsl. CTpyKTypHas
U TPOCTPAaHCTBEHHas u3zoMepus. M3omepus yriepomgHoro ckenera. HM3omepus
MOJIOKEHUs. MexkiiaccoBass M30MepHUs. Buabl NpPOCTPaHCTBEHHOM HW30MEPHH.
Ontuueckas wu3omepus. ACHMMETpUYECKHd aTtoM yriepoma. OnrTuuyeckue
AHTUNOAbL. XUPAIbHOCTh. XUPaJIbHBIE U aXUPaJIbHbIE MOJIEKYJIBL. ['eoMeTpruyecKas
nzoMepus (IMc-, TpaHc-u3omepus). OU3NKO-XUMUYECKUE METOJIbI MCCIIEI0OBAHUS
CTPOCHMUS U PEaKIMOHHOW CIIOCOOHOCTM OPraHMYECKHUX  COETUHEHMH.
Cnextpockorus SIMP, wmacc-cniektpomerpusi, WHGpaKpacHas CHEKTPOCKOIHSI.
DNEKTPOHHOE CTPOEHUE OPraHWYECKHX BEIIEeCTB. B3auMHOE BIUsSHHE aTOMOB H
rpynn aToMoB. DNeKTpoHHbIE 3PdekThl. UHIYKTUBHBIA U Me30MEpHBIA 3(H(HEKTHI.
[IpenacraBnenne o pe3zoHaHce. Kraccudukaiuss OpraHUYeCKUX  BELIECTB.
OcHOBHBIE KJIACCHl OpraHudeckux coeauHeHuil. I[lpuHUMNBI KiIaccupuKau
opranudeckux  coeauHeHuil.  [lonsitue o  GyHKUMOHAIBHOM  Tpymme.
Knaccudukanusa opraHnyeckux COEAMHEHUH MO (PYHKIMOHAIBHBIM T'PYIIIAM.
I'omonorus. I'omosioru. I'omosiornueckas pa3HOCTb. [ omosiorHuecKkue psiabl.
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HomeHknaTypa OpraHudeckux BewIecTB. MexayHapoaHas (CUCTeMaTH4ecKas)
HOMEHKJIaTypa OpPraHMYEeCKUX BEIIECTB W MPUHLHUIBI O0pa3oBaHUs Ha3BaHUIA
opraHudeckux coefauHeHuil. PamuonanbHas HomeHkiatypa. Knaccuduxanus u
0COOEHHOCTH  opranuyeckux peakuuid. CrnocoObl 3amMceil  peakuuii B
opraHnueckol xumuu. CxeMa W ypaBHEHHE. YCIOBHUS IPOBEICHHS PEAKIUM.
Knaccudukanusa peakiuii opraHU4eCKUX BEHIECTB MO CTPYKTYPHOMY MpPU3HAKY:
3aMelnIeHue, IPUCOEINHEHNE, OTUICTUICHUE. Peakunonnsie LEHTPBHI.
[lepBOoHAaYaMbHBIE TOHATHS O TUNAX M MEXAaHM3MAX OPTraHWYECKUX PEaKLUU.
['OMOIMTAYECKUI U TETEPOITUTUYECKUI PA3phIB KOBAJICHTHOW XMMHYECKOM CBS3U.
CBoOOMHOpaAMKATBHBIA U MOHHBIN MeXaHU3MbI peakiuu. [lorstue o cBoOogHOM
pagukane, Hykieodwmie, daekTpodmie, KapOOKaTHOHE ©  KapOaHHWOHE.
OO0o03HaueHHE MOHHBIX pEAKUUHA B OPraHUYECKOW XuUMHUU. OKHUCIHUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKIUUM B OpraHudyecko xumuu. HWaeHTuduxaus
OpTraHUYECKUX COCOUHEHUN. [ eHETHYECKas CBSA3b MEXKYy KIaCCaMH OPTraHHYECKUX
coenrHeHHH. JlemoHcTpanuu. Mogenn  OpraHM4ecKux  MOJIeKysl.  2.3.2.
YrineBonopoasl ANKaHbl. DJEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIIbI
MetaHa. sp3-I'ubpuauzanus opouTaneit atoMoB yriepoja. ['oMonoruueckuit psj u
obOmasi ¢opmyna ankaHoB. CucreMaThyeckass HOMEHKIATypa aJKaHOB W
panukanoB. M3omepus yriepoaHoro ckenera ainkaHoB. [loHsTHe 0 KOHpOopMaLUsX.
dusnueckre CBOMCTBA aJKaHOB. 3aKOHOMEPHOCTH U3MEHEHUs (U3NYECKUX
CBOMCTB. XHMHUYECKHME CBOWCTBA aJIKAHOB: TallOTEHUPOBAHUE, HUTPOBAHUE,
JErHIpUPOBaHUE, TEPMUUYECKOE Pa3OKEeHHUE (IMPOJIM3), TOPEHUE KaK OJUH U3
OCHOBHBIX HMCTOY- HHUKOB TE€IUIa B IPOMBIIUIEHHOCTH W OBITY, KaTaIUTHYECKOE
OKHUCJIEHHE, KPEKHMHI KaK CHOCOOBI TMOJY4YEHUs BaXHEHUIIMX COEAMHEHW B
OpraHMYEeCKOM CHUHTE3€, M30MEpHU3alrs KaK CIoco0 MOJyYEeHUs BBICOKOCOPTHOTO
OeH3nHa. MexaHu3M peakuuu CBOOOTHOPAIMKAIBHOIO 3aMelleHusl (Ha mpumepe
xJiopupoBaHusi MeTaHa). CUHTETHYECKHE CIOCOObI MOJyueHHUsl ajJKkaHoOB. MeTobl
MOJTYYEHHUS aJKaHOB u3 AJKUJITAJIOTEHU]IOB (peaxkums Bropiia),
NeKapOOKCUIMPOBAHUEM COJIeH KapOOHOBBIX KHUCIIOT U 3JIEKTPOJIM30M PacTBOPOB
cojieil KapOOHOBBIX KHCIIOT. HaxoxieHue ajkaHoB B MPUPOJAEC M TPUMEHEHHE
ankaHoB. [{uknoankanel. CTpoeHne MoJieKyn IukioankaHoB. O6mas dopmyna
HUKIoankaHoB. HomeHknaTypa UMKIOANKaHOB. M3oMepusi IUKIOAIKAHOB:
YTJIEPOIHOTO CKEJIETa, MEKKIIACCOBAsI, IPOCTPAHCTBEHHAS (LIUC-TPAHC-U30MEPHS).
HanpsokeHHble U HeHanpsbKeHHbIE TUKIIBL. Crernuduka CBOWCTB HUKIOATKAHOB C
MaJIbIM pa3MEPOM I[HUKJIA. XHMHUYECKHE CBOMCTBA LUKIOINPONAHA: TOPEHUE,
peakuuu  NPUCOEIWHEHHs]  (TUAPUPOBAHUE,  MPUCOEAUHEHUE  TaJOTE€HOB,
raJIor€HOBOJIOPO/IOB, BOJAbI) M LHMKIOI€KCaHA: TOPEHHUE, PEaKIHMH PaJAUKaIBLHOTO
3aMelleHus (XJopupoBaHue, HUTpoBaHue). [lonyuyeHne UKI0ATKaHOB U3 aJIKAHOB
U JIUTAIOTCHAIKAHOB. AJIKEHBI. JJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJbl 3TuieHa. sp2-I'mbpuausamnus opOuTaneil aToMOB yriepojaa. G- U p-
Cesizu. ['omonornueckuit psng u obmas ¢opmyna ankeHoB. Homenknartypa
aJIKEHOB. 30Mepus aJIKEeHOB: YIJTIEPOJHOIO CKEJIETa, MOJIOKEHHUSI KPaTHOU CBS3H,
IIPOCTPAHCTBEHHAsA (TeOMETpUYecKas HW30MEpHUs, WIH LUC-TPAHC-U30MEPHs),
MexXKI1accoBasd. Ouznueckue CBOMCTBA alTKEHOB. XUMHUUYECKUE CBOKWCTBA AJIKEHOB.
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Peakmuu  anekTpodWIBHOTO  MPUCOEAWMHEHWS  KaK  CIOco0  MOTydeHUs
(GyHKIMOHATBHBIX MTPOU3BOJIHBIX YTJIEBOJIOPOJIOB: TUAPUPOBAHUE,
raJIOTEHUPOBAHKUE, THAPOTAIOT€HUPOBAHHUE, THUApATAlMS aJKeHOB. MeXaHu3M
ANEKTPOPUILHOTO TpHUCOEAUHEHUsT K ankeHaM. [IpaBmio MapkoBHMKOBa U €ro
OOBSICHEHUE C TOUYKHU 3PEHUS DJIEKTPOHHOU Teopuu. PamukanbHoe npucoeanHeHNE
OpoMOBOJIOPOJIA K alK€HAaM B MPUCYTCTBHUM Nepekucend. B3anmoaeicTBre allkeHOB
c OpOMOM M XJIOPOM B Ta3oBoM (ha3e Mmpu BBICOKOW TeMIEpaType WM Ha CBETY.
OxuciieHrnEe aJIKeHOB: TOPEHUE, OKUCIIEHHE KUCIOPOAOM B MPUCYTCTBUU XJIOPUIOB
namaauss  (II) u memu (II) (Bakep-mpornecc), OKHCIEHHE KHUCIOPOJAOM B
OPUCYTCTBUH  cepedpa, OKHCIEHHE TOpSAYUM TOJKUCICHHBIM  PacTBOPOM
NEepMaHraHaTa Kajus, OKHCJIEHUE IepMaHraHatoM Kaiaus (peakuuss Barnepa),
o30HUpoBaHue. KauecTBeHHbIE peaklMd Ha JBOWHYIO CBsI3b. [IpOMBINIIEHHBIE U
nabopaTtopHble  CMOCOOBI  TMOdy4deHHs  alnkeHoB.  [lomydyeHue — ajkeHOB
JETUAPUPOBAHUEM  AJIKAHOB;, pEaKUuMeld dSIMMHHUPOBAHUS W3  CIHPTOB,
raJloreHalikaHoB, auranoreHainkaHoB. [lpaBwio 3aiineBa. I[lonumepuzanus
ankeHoB. [lonmumepuzanns Ha katanuzaropax Lurnepa—Harra. [lonuaTunen kak
KPYITHOTOHHAXHBIN MPOAYKT XMMHUYECKOTO MPOU3BOACTBA. [IpruMeHEeHnE alKeHOB
(aTunen u nponuieH). AnkaaueHsl. Kinaccudukamus aakagueHOB M0 B3aHMHOMY
pacrojIOXKEHUIO KpaTHBIX CBsi3ed B MousieKysne. OCOOEHHOCTH 3JEKTPOHHOTO M
MPOCTPAHCTBEHHOT'O CTPOCHHUS COMPSDKEHHBIX ankaaueHoB. OOmas ¢opmyia
ankagueHoB. Homenkmarypa m um3omepust ankaaneHoB. Dusnueckue CBOWCTBA
IKaJUEHOB. XWMHUYECKHE CBOMICTBA aJKaJMEHOB: pEAKIUU MPUCOECIUHEHUS
(ruapupoBaHUe, TajJOr€HUPOBAHUE), TOPEHUs M mnonuMmepuszanuu. 1,2- u 1,4-
[Ipucoenunenue. Ilonyuenue ankagueHoB. CuHTe3 OyTanueHa w3 OyTaHa U
sranona. llomumepuszanus. Kayuyku. Bxnag C. B. JleObeneBa B mosydyeHue
CUHTETHYECKOr0 Kaydyyka. Bynkanuzanmuss kayuykoB. Pesmna. MuorooOpasue
BHUJIOB CHUHTETUYECKMX KaydyKOB, HX CBOWCTBA U IPUMEHEHHUE. AJKHUHBIL.
ONEeKTPOHHOE M MOPOCTPAHCTBEHHOE  CTPOEHUE  MOJIEKYJIbl  alleTUJICHA.
sp-I'mbpunuzamnus opouTaneir atToMoB yrieponaa. ['omonorudeckuit psjg U oormas
dopmyna ankunoB. HomeHknatypa ankuHoB. M3omepusi anmkuHOB: yTriepoOHOTO
CKEJIETa, IIOJIOKEHUSI KpaTHOM CBSA3M, MEXKKIAccoBas. (PU3MUECKHE CBOWCTBA
QTKUHOB. XMMHUYECKHE CBOMCTBA aJIKWHOB. Peakmuu mpucoeauHeHus] KaK Crocoo
MOJIYYEHHUSI TIOJTUMEPOB U JIPYTUX MOJIE3HBIX MPOAYKTOB. ['mapupoBanue. Peakiuu
NPUCOECIMHEHNS TaJOr€HOB, TaJIOT€HOBOJOPOAOB, BOJbl. Tpumepuzauus Hu
auMepursanus anetwieHa. Peakunn 3amemenus. KuciaoTasle cBOMCTBA AJIKUHOB C
KOHIIEBOM TPOMHOM CBA3BIO. AILECTUIICHUABI. B3anmoaeicTBUE aleTUIICHUAOB C
raioreHankaHamu. ['openue anermneHa. OKHUCIEHHE QJIKMHOB  PacTBOPOM
nepmanranara kanus. [lodyuyeHue anerusieHa NUPOIM30M METaHa M KapOUIHBIM
MeTonoM. CHHTE3 aJKMHOB alKWIMpOBaHUEM auneTwiuioB. [lpumeHnenue
aneruieHa. ['opeHue aneTuiaeHa Kak KICTOYHHUK BBICOKOTEMIEPATYPHOTO ILIAMEHU
JUTSI CBapKH U Pe3KU MeTaioB. Apensl. Mctopus otkpeitust 6enzona. [lonsarue o6
apomatuuHocTu. [lpaBuno Xrokkens. HebGenzouanele apoMaTHUECKHE CUCTEMBI.
CoBpeMeHHbIE MPEACTaBICHUS 00 JIEKTPOHHOM U MPOCTPAHCTBEHHOM CTPOCHUH
oenzoma. OOmas ¢opmyna apeHoB. M3omepuss ¥ HOMEHKJIATypa TOMOJIOTOB
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Ooen3oma. U3omepuss nu3aMemieHHBIX OEH30JI0B Ha TPUMEpPE KCHUJIOJIOB.
dusnueckue cBoiicTBa OeH30J1a. XHUMHUYECKHE CBoWcTBa OecH30ia. Peaknum
3aMenieHus B OCH30JILHOM  SifIpe (anekTpoduIbHOE  3aMEICHHE):
raJIoreHUpOBaHKE, HUTPOBAHUE, AIKWIMPOBAHUE, allUJIUPOBAHKE, CYIb(UPOBAHUE.
MexaHu3M peakiuu 3JIeKTPOOUIBLHOTO 3aMelieHus. Peakiuu npucoeIuHeHus K
OcH301y (TMAPUPOBAaHKE, TAJOTEHUPOBAHKUE (XJIOPUPOBAHKUE Ha CBETY)). Peakims
ropeHusi. OCOOEHHOCTH XHMHMYECKHX CBOMCTB aJKWUJIOEH30JI0B Ha MpUMEpe
Tonyona. B3aumHoe BiIMsHME aTOMOB B MOJIEKYJIe Tosryousa. [IpaBuiia opuenTanum
3aMECTUTENIEH B pEaKUUAX 3aMEIICHHUs, COTJAaCOBAHHAS M HECOIJIACOBaHHAas
OpUEHTalMs. XJOpHpoBaHHE Toiyoja. OKHCIEHHE alKUIOSH30JI0B PacTBOPOM
nepMaHraHata kanusa. [amoreHupoBaHUE aNKWIOEH30JI0B B OOKOBYIO II€TIb.
HutpoBanue murpodensoina. Ilomydyenrne 0eH3ona u ero romosoros. IIlpumenenue
romoJioroB Oensona. [loHATHE O MONMMAAEPHBIX apeHax, uX (U3HOJOTHUECKOE
JEWCTBUE HA OPraHU3M 4YesjoBeKa. ['eHeTnueckass CBA3b MEXKIY pa3IMYHBIMU
KJIaccaMu  YIJI€BOJOPOJOB. KauecTBEHHble peakUMU HAa  HENpeeSIbHbIC
YTJIEBOAOPOABL. ["aIOr€eHOPOU3BOJHBIE YIIEBOJOPOIOB. DIEKTPOHHOE CTPOEHUE
raJIOTEHONPOU3BOIHBIX ~ YIJIEBOJAOPOAOB. Peakuuu 3amenieHusi rajoreHa Ha
TUAPOKCUJ, HUTPOTPYIIY, [MAHOTPYIIy, amuHorpymmy. JleiicTBhue Ha
raJIOTEHIIPOU3BOJIHBIE BOJHOIO W CIUPTOBOTO pacTtBopa mienoud. CpaBHEHUE
PEaKIMOHHON CHOCOOHOCTH AQJKWI-, BUHWI-, (DEHWI- W OCH3WITaJIOreHHUJIOB.
B3auMopnelcTBUEe UTAJIOTEHAIKAHOB C MarHhueM W UHMHKOM. [lonsatne o
METAJUIOOPTaHUYECKUX  COCAMHEHHSX. MAarHuiopraHu4eckue  COCIMHEHHS.
PeakTtuB I'punbsapa. Mcnonb30BaHue rajJoreHONpoOr3BOIHBIX B OBITY, TEXHUKE U B
cunrese. JlemoHnctpanuu. 1. CocTaBiieHME MOJAENEH MOJIEKYd alKaHOB. 2.
bpoMupoBanne rexcana Ha cBery. 3. ['opeHne meraHa, 3TWiIEHa, aleTWICHA. 4.
OTHollIeHHE MEeTaHa, 3TUJICHA, alleTHJIeHa M OeH30J1a K pacTBOpaM MepMaHraHaTa
Kanus u OpomHoit Boze. 5. [lonydyeHue aTriieHa peakiueil JeruapaTaii dTaHoa.
6. [lonyuyenue aneTwieHa rUAPOIU30M KapOuaa Kaibius. 7. OKUCIEHHE TOIyo0Jia
pacTBOopoM TmepMaHranara kanusa. 8. IlodaydeHuwe cTupoisia JenoauMepHu3alne
MOJIMCTUPOJIA U UCTIBITAHUE €r0 OTHOIICHUS K PACTBOPY MEpMaHTraHaTa KaJusl.

2.3.3. Kucnopoocoodepoicawue opeanuyuecxue

Cmuptel.  Knaccudukanms, HOMEHKJIATypa ¢ HM30MEpHs  CIUPTOB.
['omonorudeckuit pan u obmas dopMyna MpeaesbHBIX OJIHOATOMHBIX CITMPTOB.
du3nyecKrue CBOKWCTBA MNPEAECIBHBIX OJHOATOMHBIX CHUPTOB. BomoponHas cBsA3b
MEXIy MOJEKyJlaMd W €€ BIHiAHHE Ha (U3HUYECKUE CBONCTBAa CIIMPTOB.
XUMHYECKHE CBOMCTBA CIUPTOB: KHUCIOTHBIE CBOWCTBA (B3aUMOJICHCTBUE C
HATPUEM KaK CHoco0 YCTAHOBJICHHUS HAJIUYUS THIPOKCOTPYIIHBI); pPEaKIUU
3aMEIIeHUs TUJPOKCUJIBHOW TpyNmnbl Ha Tallor€H Kak Crnocod MoJydeHust
pacTBOpPUTENCH; MEXKMOJICKYJISIpHAS W BHYTPUMOJICKYJISIpHAs JIeTUApATAIUS;
oOpa3oBaHHE CIOXHBIX A()UPOB ¢ HEOPraHWYECKUMU U  OPTaHUYECKUMHU
KHCJIOTaMH; TOpeHue; okucieHue okcuaoMm menu (II), moakuciaeHHbBIM pacTBOpOM
IIEpMaHraHara Kajaus, XpOMOBOM CMECHIO; PEAKIIMU YTJIEBOJOPOJHOTO PaJauKaa.
CpaBHeHHE PEaKIMOHHON CIIOCOOHOCTH TEPBUYHBIX, BTOPUYHBIX U TPETUUHBIX
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OJIHOATOMHBIX CHOUPTOB B peaklUUU 3aMelleHHs. AJKOrojsTel. ['uuponus,
ANKUJIMPOBaHUE (CHUHTE3 MPOCTHIX 3(upoB no BumnbsiMcony). Ddupsl ¢pochopHbIX
kucioT. Ponb MoHO-, au- u TpudochaToB B OHMOXMMHUYECKHX MPOLIECCAX.
[IpomblliuieHHBIH cUHTE3 MeTaHona. [lomydeHue sTaHONa: peakius OpOKEHUS
TJIIOKO3bI, TuAparauus dTwieHa. [IpumeHeHue MeTaHojda U 3TaHOJA.
®u3noNoruueckoe JEHCTBUE METaHOJIAa W HJTAaHOJa Ha OpraHU3M YeJIoBeKa.
MHoroaToMHble CHHUPTHI. IDTUICHTIUKOIb W IJIMIEPUH KaK MpeJCTaBUTEIH
MPEAEIbHBIX MHOTOATOMHBIX CIIUPTOB, WX (PU3WYECKHE M XUMUYECKHUE CBOMCTBA.
KauecTBeHHass peakius Ha MHOTOAQTOMHBIE CIUPTHI U €€ MPUMEHEHUEe s
pacrio3HaBaHusl TJIMIIEPUHA B COCTABE KOCMETHUYECKUX cpelicTB. CUHTE3 AHMOKCaHa
U3 STWICHIIUKONA. TOKCHUYHOCTh ATUJEHINIHMKONA. [IpakThueckoe npuMeHEeHue
STWICHTIMKONST W TiuiepuHa. [Ipocteie 3dupbl Kak HW30MEpHl MPEaSTbHBIX
OJTHOATOMHBIX CIUPTOB. CpaBHEHHE MX (DU3MYECKUX U XUMHUYCCKUX CBOMCTB CO
cnupTtamu. Peakiius paciuienieHus: mpocThix 3QupoB Hoa0Bo10poaoM. [lepokcu bl
MPOCThIX 3(PHUPOB, MEPHI MPEJOCTOPOKHOCTH TpU padbore ¢ HUMU. DEHOJIBI.
Crpoenue, uzomepusi 1 HOMEHKIaTypa (QeHosioB. B3auMHoe BiusiHHE aTOMOB B
Mosiekysie denona. Ouznyeckrue U XUMHYECKUE CBOMCTBA (peHOJIa M KPE30JIOB.
KucnoTtHsie cBoiicTBa (PEHOJIOB B CpaBHEHUU CO CIIUPTAMU: PEAKIIMU C HATPHUEM,
TUAPOKCUIIOM  HaTpus. Peaknuu  3amemieHuss B OEH30JbHOM  KOJIBIE
(ramorenupoBanue (OpomupoBaHue), HUTpoBaHue). [IpocTeie 3dupsl PeHosnos.
Oxucnenue ¢enonoB. KadectBennoie peakuuu Ha ¢enon. [lomydenue denona.
[Ipumenenue ¢denona. KapOoHunbHble coequHEHMs. AJbACTHABI U KETOHBI.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KApOOHWIBHOM TpyMNIbl, €e
MOJISIPHOCTh W MOJSIpU3yeMocTh. Kraccudukaius anbIeruioB U KETOHOB.
CtpoeHue TmpeneNbHbIX albJCTHAOB. ['OMOJIOTMYECKUNA PsAJl, HOMEHKIATYpA,
M30MepUsl  TpeAeibHBIX  anbaerugoB.  CTpoeHHEe  MOJIEKYJIbl  alleTOHA.
['oMonoruveckuii psij, HOMEHKIATypa U u3omepus ketoHoB. O6mias dopmyna
MpENENbHBIX albJIETHI0B U KETOHOB. (DU3MYEeCKHMe CBOWCTBA (PopMasbIerua,
areTanbaerua, aierona. [loHsTHe 0 KeTO-€HOIBHON TayTOMEpUH KapOOHUIBHBIX
COeqMHEHUN. XHMHUYECKHE CBOMCTBA IIPEIECIIbHBIX AJBACTUAOB M KETOHOB.
MexaHu3M peakiuu HyKJICOPUIHLHOTO TPUCOCTUHEHNS 0 KapOOHUIILHOM TpyTIIE.
Peakiuu mpucoenvHeHUs BOJBI, CHUPTOB, IIMAHOBOJOPOAA W THIPOCYIIb(hHUTA
Hatpus. [lonyuenue aneranei u ketaneir. CpaBHEHHE PEaKIIMOHHON CIIOCOOHOCTH
aJbJACTUIOB U KETOHOB B PEaKIUAX MPUCOCAUHEHUs. Peakiiuy 3aMenieHus aToMoB
BOJIOpO/Ia MPH YIIIEPOJHOM aToMe Ha ranored. [lomumepuszanus hopmanbaeruga u
aneranpaeruga. CUHTE3 CIUPTOB B3aUMOJICUCTBUEM KapOOHWIBHBIX COSTUHEHUM C
peaktuBoM ['punbspa. OkucieHue KapOOHUJIBHBIX coeauHeHuu. OcoOeHHOCTH
peakiuu OKHCJIeHHUsl aineToHa. CpaBHEHHE OKHCICHHS ajIbJErHJ0B U KETOHOB.
['uapupoBanne. BoccraHoBiieHHME  KApOOHWUJIBHBIX  COCIUHEHUH B CIIUPTHI.
KauecTBeHHBIC peakMu Ha aIbACTUAHYIO Tpynmy (peakmus «cepeOpsHOoro
3epkaiay, B3auMojehcTBue c rugpokcuioM meau (I1)). AnbaoabHO-KpOTOHOBAs
KOHJICHCAITUs aJbAeTU/I0B U KeToHOB. OcobeHHOoCTH (opmanbaeruaa. [lomyuenue
MpeAeIbHBIX albJACTHIOB: OKUCICHUE CIHUPTOB, THApPATALMS alleTUiIeHa (peakius
KyuepoBa), okuciaeHUEM J3TWI€HA KHUCIOPOJOM B MPUCYTCTBUHU XJIOpHUJA
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namnaaus (I). IlonyueHune areToHa OKMCIEHHEM MPOIMAHOJA-2 U Pa3IoKEHUEM
KaJbIUEBOW WM OapUeBOW COJM YKCYCHOM KHMCJIOTHI. TOKCHUYHOCTH aJIbJIErHJIOB.
Baxkneiimme npencraBuTeNM albAETUIOB U KETOHOB: (POpMajbAETUA, YKCYCHBIN
aJIbJIETU]I, AllETOH W MX IPAKTHYECKOE HCIOJIb30BaHHE. KapOOHOBBIE KHUCIIOTBHI.
CrtpoeHue mpenenabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Kiaccuduxanus,
U30MEpUS U HOMEHKJIATypa  KapOOHOBBIX  KHUCJIOT. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHUIBHOW TpyMIbl. ['OMOJOTMYECKUil psia U
oOmast hopMyIna MpeAenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. DHU3NUECKHe
CBOMCTBAa NPENEIbHBIX OJHOOCHOBHBIX KApOOHOBBIX KHCJIOT Ha MpUMEpPE
MYypPaBbHHOW, YKCYCHOM, IPOIIMOHOBOM, MAJIBMUTUHOBOW M CTEAPUHOBOW KHCIIOT.
Bonoponnsie cBsizm, accommanusi KapOOHOBBIX KHCIIOT. XWMHUYECKHE CBOMCTBA
IpENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. KwucnoTHele cBoiicTBa
(U3MEHEHHE OKpAaCKM WHJIUKATOPOB, PpEAKUUMU C AaKTUBHBIMU METAJJIaMH,
OCHOBHBIMHU OKCHJAMH, OCHOBAaHUSIMH, COJSIMHU). VI3MeHEHHE Ccuiibl KapOOHOBBIX
KHCJIIOT IIpM  BBEICHMM  JOHOPHBIX W  aKUENTOPHBIX  3aMECTHUTEIEH.
B3aumopeiicTBue KapOOHOBBIX KHCIOT CO cIUpTamMu (peakuusi sTepudukaium),
Oo0OpaTUMOCTh peakluu, MEXaHU3M peakuuu sTepuukanuu. ['ajoreHupoBaHUE
KapOOHOBBIX KHUCJIOT B OOKOByHO Iienb. OCOOEHHOCTHM XUMHYECKHX CBOICTB
MypaBbUHON KHCIOTHI. [lonydyeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT: OKHMCIICHHE aJbJCTHJIOB, OKHCIICHHE IEPBUYHBIX CIUPTOB, OKHCICHUE
QIKAaHOB M QJKEHOB, TUJAPOJU30M  TEMHHAJIBHBIX  TPUTAJOTE€HUIOB.
B3anmoneiictBuem peaktuBa ['punbdpa ¢ yraekuciasiM rasom. llomyuenwe
MYpPaBbHHOW U YKCYCHOM KHCJIOT B IPOMBIIIJIEHHOCTHU. [[puMeHenne MmypaBpHHON
U YKCYCHOW KHCIOT. J[ByXOCHOBHBIE KAapOOHOBBIE KHCIJIOTBI: OOIIHME CIIOCOOBI
NOJIYYeHUs], OCOOEHHOCTH XHMH4YecKuX cBOMCTB. IllaBeneBas u MasioHOBas
KHCJIOTAa KaK MpPEJCTAaBUTENU JAUKAPOOHOBBIX KHUCIOT. CHHTE3bl Ha OCHOBE
MaJoHOBOro  3¢upa. AHIMIPUABI U UMUABl  JUKApPOOHOBBIX  KHUCJOT.
HenpenenbHble 1 apoMaTHYECKUE KUCIOThI: OCOOEHHOCTH UX CTPOCHUS U CBOMCTB.
[Ipumenenne OCEH30MHOM KHUCIOTH. ApPOMATHYECKHUE IUKAPOOHOBBIE KHCIOTHI
(¢ranesas, nzodraneBass u TepedraneBas KUCIOTHI): MPOMBINUICHHBIC METOIBI
nojiyuyeHuss U npumeHeHue. [loHsATHE O THMAPOKCMKApOOHOBBIX KHUCIOTaX M MX
MPEJACTABUTEIISIX MOJIOYHOM, IMMOHHOM, SIOJJOYHOM M BUHHOM KHCIIOTaX. Bricime
npeneibHble U HEelpeneabHble KapOOHOBbIE KHUCJIOTHL. 3HAUEHHE U NPUMEHEHHUE
KapOOHOBBIX KHUCJIOT. DyHKIMOHAJIbHBIE MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT.
XJOpaHTUAPUIIBI U AHTUAPHUIIBI KApOOHOBBIX KHUCIOT: MOJY4YEHHUE, TUIPOIIHU3.
B3aumopeiicTBue XJIOpaHTUAPHUIOB ¢ HYKI€OPUIbHBIMU peareHTamu. [lomydyenue
CJIIOXHBIX 3(UPOB C UCHOJB30BAHUEM XJIOPAHTUAPHUIIOB U AHTUIPHUAOB KHUCIIOT.
Cnoxuble 3¢upsl. CTpoeHHE, HOMEHKIATypa U HM30MEpPHs CIOXKHBIX 3(UPOB.
CnoxHble 3(pUpbl KaKk U30MEpPbl KAPOOHOBBIX KUCIOT (MEKKJIacCOBas U30MEpHs).
CpaBHeHMe (PU3MUECKUX CBOMCTB U PEAKIMOHHON CIIOCOOHOCTHU CIOKHBIX 3(pupoB
U U30MEPHBIX UM KapOOHOBBIX KHUCIOT. ['maponu3 cinoxHbiX 3¢upoB. CrocoOb!
NOJy4YEHUsI  CIOKHBIX  3QHUpPOB:  3TepUPHUKAUs  KApOOHOBBIX  KHUCJOT,
alMIMPOBAaHNE CIUPTOB M AJKOTOJATOB TajJOr€H aHTMpHUIaMU W aHTHIPUAAMHU,
aJIKWIIMpOBaHUE KapOokcuiaar-uoHOB. CHHTE3 CIOXHBIX 3(GUPOB  (HEHOJIOB.
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Crnoxuble »¢upbl Heopranumdyeckux kucinor. Hwutpormunepun. Ilpumenenue
CIIOXHBIX 3(QUPOB B MHILEBOM W NapPIOMEPHON MNPOMBIIIIEHHOCTH. AMMU/IbI
KapOOHOBBIX KHUCJIOT: MOJIy4YeHHE U CBOMCTBA Ha mpumepe aneramuaa. [lonarue o
HUTpWIaX KapOOHOBBIX KuCHOT. [luanruna- punel. Conu KapOOHOBBIX KHCIIOT, UX
TEPMUYECKOE pAa3J0oKeHHE B MPUCYTCTBUU Mienoud. CHUHTE3 KapOOHUIIBHBIX
COCIMHEHUN  Pa3JIO)KEHHEM  KaJbI[MEBBIX  COJedl  KapOOHOBBIX  KHUCIOT.
Hemonctpauuu. 1. B3aumopeiictBue Hatpus ¢ 3TaHoigoM. 2. OKHCIIEHHE HTaHoJa
okcusioM menu (II). 3. IN'openne sranona. 4. B3aumojaelcTBue TpeT-OyTHUIOBOTO
cnupTra ¢ coisHOM kucimotou. 5. Momodopmuas peakmus. 6. OmpenencHue
aJIbJICTUIOB TIPU TOMOIMM Ka4eCTBEHHBIX peakuui. 7. OKHUCIEHHE albJETHI0B
nepMaHraHaroM kanus. Jlaboparopssle onbITel. 1. CBOMCTBA 3TUIOBOrO CIHPTA.
2. CsoiictBa mimnepuna. 3. CaoiictBa denoma. 4. CpoiictBa (opmanuna. 5.
CpoiicTBa ykCycHOM KUCTOTHI. 6. Conu KapOOHOBBIX KUCIIOT.

2.3.4. A3om- u cepocodepaicawjue coeouHeHus.

Hutpocoenunenns. DIEKTPOHHOE CTPOEHHUE HUTPO- rpynnbl. [lomyuenue
HUATPOCOENVHEHUN. BOCCTaHOBIIEHHE HUTPOAPEHOB B aMHUHBL. ApPOMAaTHYECKHUE
HUTPOCOCTUHEHUS. AKIENTOpHBIE CBOICTBA HUTPOTPYTIIHI.
AJIBIOJIBHO-KPOTOHOBAsI ~ KOHJAEHCALIMS ~ HUTPOCOCIUHECHUI. B3peiBuatsie
BemecTBa. AMunbl. Kimaccudukariys o TUIly yrieBoJIOPOJIHOTO paiuKaia U YUCITY
aMHUHOTPYIIII B MOJIEKYyJIE, HOMEHKJIAaTypa, u30Mepus amuHOB. llepBuuHsble,
BTOPUYHBIE U TPETUYHBIE aMUHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
NpeAeabHbIX aMUHOB. PU3NYECKHE CBOMCTBA AMUHOB. AMUHBI KaK OpPTaHUYECKHE
OCHOBAHHUA: pEaKIUu C BOJOHM, kuciaoramu. Coin ankuiaMMoHus. Peakums
TOPEHHS] aMUHOB. AJIKWJIIMPOBAHUE U AllWJIMPOBaHUE aMUHOB. Peakuun aMHHOB C
a30TUCTOM KHUCJIOTOW. [IoHATME O YETBEPTHUYHBIX AMMOHHUEBBIX OCHOBAHUSX.
Hutpoza- munbl. MeTo bl UIEHTUPUKAIIUN IEPBUYHBIX, BTOPUUHBIX U TPETUYHBIX
aMuHOB. [loslyueHne aMHHOB QJIKWJIUPOBAHWEM aMMHAKa U BOCCTAHOBJICHHEM
HUTPOIPOU3BOJIHBIX YIJIEBOAOPOIOB, M3 CHUPTOB. [IpuMeHeHne amMuUHOB B
(dhapMaleBTUUECKON MPOMBIIIJIEHHOCTA. ApPOMAaTHUUYECKME aMUHBI. AHWIWH Kak
MPEJICTABUTENb apOMAaTUYECKNX aMUHOB. CTpoeHue aHwinHa. B3auMHoe BIUsiHHE
rpynn aToMOB B MOJIEKYJIC€ aHWJIWMHA. BiusgHue 3amecTuTeneid B apoMaTU4eCKOM
A]Ipe Ha KUCJIOTHbIE U OCHOBHBIE CBOWCTBa apwiaMHHOB. [IpuduHbl ociabieHus
OCHOBHBIX CBOWCTB aHWJIMHA B CPAaBHEHUM C aMHUHAMHM I[PEIEIBHOTO psa.
XUMHUYECKHE CBOMCTBA aHWJIMHA: OCHOBHBIE CBOMCTBAa (B3aMMOJICUCTBUE C
KHCJIOTAMH); PEAKIMU 3aMEIICHHS B apOMaTUYECKOE SApO (raJoreHupoOBaHUE
(B3aumojieiicTBUe ¢ OPOMHOW BOJI0I), HUTpOBaHUE (B3aUMOJICHCTBUE C a30THOM
KHUCIIOTOM), Cylb()HUpOBaHUE); OKUCICHUE; ATKWIUPOBAHUE U AlUIUPOBAHHE IO
aToMy a30Ta). 3allldTa aMHHOTPYMNIbI MPU PEaKIMd HUTPOBAHUS AaHUJIMHA.
Aneranmnug. [uazocoenuuenud. Jlua3oTUpoBaHWE TMEPBUYHBIX APUIAMUHOB.
Peakiiuu 1ra3ocoeIMHEHUN C BBIJICJICHUEM a30Ta. Y CJIOBUS a30COYETaHMS, a30- U
JTIAA30COCTABISIONIME. A30KpPAaCUTENH, 3aBUCUMOCTh UX CTpoeHust oT pH cpensl.
Nunuxatopsl. [lonyuenne anunuHa (peakuusi 3MHUHA). AHUJIMH KakK ChIpbe IS
MPOM3BOJACTBA AHWJIMHOBBIX Kpacutened. CUHTE3bl Ha OCHOBE AaHUJIMHA.
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Cepooprannueckue coenuHeHus. llpencraBneHue o ce- pOOpPraHUYECKUX
coequHeHUsIX. OCOOEHHOCTM  HUX  CTPOEHHUS U CBOMCTB. 3HaueHue
CEpPOOPraHNYECKUX  coenvHeHM. ['ereponukibl.  A30T-,  KUCIOpPOX- M
cepocoJepKaliie reTepouukisl. PypaH, mUpposda, THOPEH M HUMHUAA30] Kak
IPEACTABUTENIN  ILITUYIEHHBIX — rerepouukioB. Ilpupona  apoMaTudHOCTH
ISITUWICHHBIX TE€TEPOLMKIIOB. OJIEKTPOHHOE CTPOEHUE MOJIE KyJbl MHUPPOJIA,
apOMaTHYECKU XapakTep MOJIeKyJbl. KuciioTHele cBOMCTBa mupposa. Peakuuu
THAPUPOBaHUsl TeTepouukioB. [loHsTHE © mNpUPOAHBIX MOpPUpUHAX —
xyopodpuiie u reme. OOmMe TpeacTaBieHUs 00 WX POJIM B KUBOW MPHUPOJE.
[lupyariH Kak MPEeACTaBUTENb HIECTUYIECHHBIX TIE€TEPOLMKIOB. DJIEKTPOHHOE
CTPOEHHUE MOJIEKYJIbl MUPUANHA, APOMATHUYECKUIN XapaKTep MOJIeKyJbl. OCHOBHBIE
CBOMCTBa NUpHaHHA. Paznuuue B mpo SBICHMM OCHOBHBIX CBOMCTB IIHMPpPOJIA U
nupuanHa. Peakunyu nupuauHa: 3EKTPOPHIBHOE 3aMelleHHe, TUAPUPOBAHUE,
3aMelIEeHNE aTOMOB BOJOPOJa B -IOJOKEHUHU Ha THIpOoKcorpynmy. [IukonuHsl u
ux okucieHue. Kero-eHonbHas TtayroMepus B-ruapokcunupuauHa. TayTtomepus
B-runpokcunupuanHa U ypauuna. IIpeacrasienue o0 nMuaasose, MUNEpUIUHE,
NUPUMUJMHE, WHIOJE, HUKOTHHE, aTpONMHE, cKaroyie, Qpypdypose, TUCTUANHE,
TMCTaMHUHE, IIypUHE, ITYPUHOBBIX U NUPUMHUIMHOBBIX OCHOBaHUAX. J[eMOHCTpanuu.
1. OcHoBHBIE CBOICTBa aMHMHOB. 2. KayeCTBEHHbIE peakIMM Ha aHWIWH. 3.
AHunuHoBbIe KpacuTenu. 4. O0pa3ubl reTepOLUKINYECKUX COSTUHEHUI.

2.3.5. buonozuuecku akmusHbvie seujecmea

XKupsl Kak cioxkHBbIE dPUPHI NIMIIEPUHA U BBICIIMX KapOOHOBBIX KUCIOT.
PacturenbHple M KMBOTHBIE JKUPBI, UX COCTaB. PU3NYECKUE CBOMCTBA YKUPOB.
XUMUYECKUE CBOWCTBA JKUPOB: THUAPHUPOBAHMUE, OKHUcCIeHHE. IlepokcuuHoe
OKHCIIEHHE XUPOB. IIporopkanue xupoB. [ MAPOIN3 WIM OMBUIEHHE JKHPOB KAK
Coco0 MPOMBIIUIEHHOIO TMOJYYEHUsS COJEd BBICHIMX KapOOHOBBIX KHCIOT.
['mpporenmsanusa xupoB. IlpuMeHeHue KUpoB. MbII4 Kak COJM  BBICIIHX
KapOOHOBBIX KHUCJIOT. Motouue cBoiicTBa Mbuia. [lpeacraBienuwe o nuNUAAx.
OO6murue nmpeacTaBiIeHs] 0 OMOJOTHYECKUX (DYHKIUSIX JTUMUIOB. YTIeBo bl OO0mas
dbopmyna yrineBojoB. Kiaccudukanus — yriaeBogoB.  MoHO-, OJHMro- U
nosivcaxapuabl. GU3NUYECKHe CBOICTBA M HAXOXKIEHUE YIIEBOAOB B Mpupoje (Ha
pUMEpPE TIIOKO3bI U PPYKTO3bl). JIMHEWHAS U IUKIWYecKas (OPMBI TIIFOKO3bI |
bpykTo3sl. [Iupanossr u gypanossl. opmynsl Oumiepa u  Xeyopca. [lonsitue o
TayTOMEPUU KaK BHJI€ U30MEPUU MEXy IUKIMYECKOW W JIMHEHHON (opmMamu.
OnTuyeckass M30Mepusl TIIOKO3bl. XMMHUYECKHE CBOWCTBA IJIFOKO3BI: OKHCIICHHE
XJIOPHOM UM OPOMHOM BOJIOM, OKUCIIEHUE a30THOM KUCJIOTOM, BOCCTAHOBJICHUE B
HIECTUATOMHBIA ~ CIAPT, AUWJIMPOBAHUE, AIKWIMPOBAHUE, HW30MEPU3ALNs,
KAUECTBEHHbIC PEAaKIMU Ha TIIOKO3Y (SKCHEpUMEHTAJIbHBIE J0Ka3aTeIbCTBA
HaJW4usl aJdpJETMJAHOM M CIHHUPTOBBIX TPyHm B TJIIOKO3€), CIHUPTOBOE,
MOJIOYHOKHUCJIO€, MPOMMOHOBOKHCIIOE U MACISIHOKHUCIIOE OposkeHHe. | TMKO3UIHbII
THAPOKCUI, ero cnenuduyeckue cpoiictBa. [lonstue o rmmko3uaax. [lousarue o
IIIOKO3UAaX, UX HaxoxaeHuu B npupoge. [lomydenune rimokossl. Opykros3a Kak
n3omep rioko3bl. Pubosa u nesoxcupubdosa. [Ipumenenue u 6uosiorudeckas pojb
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yriieBoioB. OKHUCIIEHHE YTJIEBOJIOB — MCTOYHHUK JHEPTUM KHUBBIX OPTraHU3MOB.
Hucaxapunel.  Caxapo3a  Kak  MNPEICTaBUTEIb  HEBOCCTAHABIMBAOIIMX
nucaxapunioB. CTpoeHue, (uaMyeckue M XUMHUYECKHE CBOMCTBA Caxapo3bl.
ManbTo3a, JaKkTo3a M 1EIo0H03a: WX CTPOCHHE, (U3MUECKHE U XUMHUYECKHE
cBorcTBa. ['maponns nucaxapunoB. [lomydenuwe caxapa W3 caxapHOW CBEKIIBL.
[Ipumenenue caxapo3bl. [lonucaxapuabl. Kpaxmain, riamkoreH u 1eJUioino3a Kak
Ouonornyeckue noauMepsl. Kpaxman kak cMech aMUJIO3bl M1 aMUJIONIEKTHHA, €T0
dbu3ndeckue  CBOMCTBA. XWMHUYECKHE  CBOWCTBA  Kpaxmajia:  THAPOJIH3,
KaueCTBEHHAs peaKIus C UOJIOM U €€ NMPUMEHEHHUE JJisl OOHAPYKEHUS KpaxMalia B
OPOAYKTaxX MUTaHUs. [ JTMKOTeH: 0COOEHHOCTH CTpOoeHusl U cBoMcTB. Llemmonosa:
CTpoeHHE U (pU3HUECKHUe CBONCTBA. XMMHUYECKHE CBOMCTBA IIEIUTIOJIO3bI: THIPOIIN3,
oOpa3oBaHHE CIOXHBIX d3QupoB. I[IpuMeHeHne Kkpaxmana | IEJUTIOI03bI.
[IpakTueckoe 3HaveHHWe moiucaxapuaoB. [loHATHE O TPOW3BOACTBE Oymarwm.
Hyxnennossie kucnotsl. Hykneo3zunsl. Hykneotuasl. HykiieMHOBBIE KUCIOTBI KaK
npupoaHbie nonuMepsl. CoctaB u cTpoeHue HykienHoBbix kuciaoT (JJHK u PHK).
['uaponu3  HYKJIEHMHOBBIX  KHUCIOT. PoOiab  HYKIIEMHOBBIX  KHUCJIOT B
xu3HenesarenpHoctu oprann3MoB. @ynkuun [IHK nu PHK. KommnemenTapHOCTD.
['enetnueckuit koa. MccnenoBanue coctaBa JIHK denoBeka m ero nmpakTU4ecKoe
3HaueHUuEe. AMHHOKUCIOTHI. COcCTaB, CTPOCHHE UM HOMEHKJIATypa aMUHOKHCIOT.
['omonornueckuii psii OPEACIbHBIX aMUHOKUCIOT. M3omepus mpenenbHbIX
aMHUHOKHCNIOT. Ontuueckas wu3zoMepus. DHU3NUECKHE CBOWCTBA MPEICITbHBIX
aMUHOKHUCIOT. (OCHOBHBIE aMUHOKHUCIOTHI, oOpa3zytouue Oenku. CrocoObl
MOJYYEHUS] aMUHOKUCIOT. AMUHOKHUCJIOTHI Kak aM(OTEepHbIe OpraHUYecKue Co-
€IMHCHUS, PABHOBECUS B pACTBOpax aMHHOKHUCIOT. CBOWCTBA AMUHOKHUCIIOT:
KUCJIOTHBIE U OCHOBHBIC CBOMCTBA; M303JIEKTPUYECKAsT TOYKA; AKUJIMPOBAHUE U
alMJIMPOBAHNE AMUHOTPYIIbI; dTepUPUKALUSL; PEAKIIUA C a30THUCTOM KHUCJIOTOM.
KayecTBeHHbIE peakllMMd Ha aMHUHOKUCIOTHI ¢ TuapokcujaoMm wmenu (I11),
HUHTUAPUHOM, 2, 4-muHuTtpodTopbenzonom. Chenudpuyeckue KadeCTBEHHbBIC
peakuMM HAa apoOMaTUYECKHME M TETEPOLMKIN- YECKUEe aMHUHOKHUCIOTBI C
KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTOM, Ha muctenH c areratom cBuHna (II).
[loHdaTHE O UMKIMYECKUX amMujax — JaKTaMax U JUKETONHIEpa3uHaXx.
buonornyeckoe 3HayeHHe O-aMUHOKUCIOT. O0MacT MPUMEHEHUST aMHUHOKHUCIIOT.
[Tentuasl, ux ctpoenue. llentuanas cBA3b. AMUIHBINA XapaKTep NENTUIHOMN CBS3U.
Cunte3 nentuaoB. ['maponu3 nentuaoB. belku kak MpuUpogHbie OMOMOIUMEPHI.
CocraB u cTpoenue 6enkoB. IlepBuunas cTpykTypa 0enkoB. XUMUYECKHUE METOIbI
YCTaHOBJIEHHUS AMUHOKHUCJIOTHOTO COCTaBa 17} MTOCJIEA0BATENBHOCTH.
depMeHTATUBHBIA THAPOJINU3 OelnKoB. BTopuuHas cTpykTypa OENKOB: -CHHUPAb,
B-ctpykrypa. TpeTtuunass u d4eTBEepTHUHAs CTPYKTypa OenkoB. JucynbpuaHbie
MOCTUKA ¥ HMOHHBIE U BaH-AEpP-BaalibCOBbI (rMaApodOoOHbIE) B3aUMOJECHCTBUA.
XUMHYECKHE CBOWCTBA OENMKOB: THAPONM3, JICHATYpalus, KadeCTBECHHBIC
(uBeTHbIC) peaknuu Ha Oenku. [IpeBpamienusi OENIKOB THUIIM B OpTraHU3ME.
buonornyeckue dyHkiuu 6emkoB. JloCTHKEHUST B U3YYCHUH CTPOCHUS U CHHTE3a
oenkoB. Jlemonctparnuu. 1. PacTBopuMOCTH yIJIeBOJIOB B BOJEe W JTaHOJE. 2.
OOpa3nel  amuHOKHMCOT. JlaGoparopubie ombIThl. 1. CBOWCTBA TJIOKO3BI. 2.

23



Onpenenenue Kpaxmaia B Npoaykrax nutaHus. 3. JKupbl M ux cBoiicTBa. 4.
[IBeTHBIEC peakIy OEIKOB.

2.3.6. Bvicoxomonexkynapmvie coeOuHeHus.

OCHOBHBIE TOHATHSA BBICOKOMOJIEKYJSIPHBIX  COEIMHEHHUNA: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb Moiaumepu3anuu. OCHOBHBIE CHOCOOBI
MOJIYYEHHUS] BBICOKOMOJIEKYJISIPHBIX COEAMHEHWI: pEeakUuH MOJUMEpPU3aLUA U
nosmkoHaeHcauud. Cononumepuszanus. CTpoeHHE M  CTPYKTypa IOJIMMEPOB.
3aBUCUMOCTh CBOMCTB TMOJHMMEPOB OT CTpoeHus modekyn. Krnaccudukarms
MOJIMMEPOB:  IuIacTMacchl  (TUIACTUKHM), 3JacToMepbl (KaydykKu), BOJIOKHA,

KOMITO3UTHI. CoBpeMeHHbIE IJ1aCTMAcChl (TIIaCTUKM) (MOJUATHUIIEH,
MOJIMIPOIHJIEH, MOJIMCTUPOII, MTOJIUBUHIIXJIOPHU/I, dToporutacr,
MOJIUATUIIEHTEpETaNAT, aKpuiI-0yTaueH-CTUPOJIbHBIN IUTACTHK,

nogukapooHaTsl).  TepMOIUIACTUYHBIE U TEPMOPEAKTHUBHBIE  IOJIUMEPHI.
®denondopmanbaeruanpie  cMosbl. KommnosuTHbele Matepuansl. [lepcnekTuBsl
WCIIOJB30BaHUsl KOMIIO3UTHBIX MAaTEpUANOB. YTIJEIIacTUKU. BoisokHa, #BXx
kinaccuukanusa. [lpupogHele ¥ XHUMHYECKHME BOJOKHA. VcKyccTBEeHHbIE U
CUHTETHYECKME BOJIOKHA. [loHATHE O BHCKO3€ M alETaTHOM BOJIOKHE.
[TonuaupHbIE U MONMAMHUIHBIE BOJIOKHA, UX CTPOEHHE, CBOMCTBA. IIpakTuueckoe
WCIIOJIb30BaHUE BOJIOKOH. DilacTOMeEpbl. [IpUpOaHBIN M CHHTETHYECKHNA KAay4yK.
Pe3una u 36ouur. [lpumenenne nomumepoB. CUHTETUYECKHE TIIEHKU. MeMOpaHsbl.
HoBble  TEXHOJNOIMM  JAJBHEHIIEr0  COBEPLICHCTBOBAaHUA  ITOJMMEPHBIX
matepuanoB. Jlemoncrpanuu. 1. O6pasubl miactukoB. 2. Komiekiys BogokoH. 3.
[TonukoHIEHC AU ATHIICHTIIMKONSA ¢ TepedTaneBoi KucioTod. JlabopaTopHbie
onbIThl. OTHOIIEHNE CUHTETHYECKUX BOJIOKOH K pacTBOpPAaM KHCIJIOT W IIEIOYEH.
2.4. Xumus u srcu3no

2.4.1. Xumuueckas mexnonoeus (Xumusi 8 npomvlutieHHOCMU)

OcCHOBHBIE MPUHIUITBI XUMUYECKON TeXxHOJorTuu. OOIIMe NMpeICTaBIeHUs O
MPOMBIIIUICHHBIX CIIOCO0aX TONyYeHUs XUMHUYECKUX BerlecTB. [Ipon3BoacTBo
CEpHOM KHCJIOTHI KOHTaKTHBIM crocoOoMm. Xumusm mnporecca. Ceippe UIs
ITPOM3BOACTBA CEPHOU KUCIIOTHI. TE€XHOJIOrMYECKasl cxema Ipolecca, Ipoueccsl u
arrmnaparsl. MexaHu3M KaTaJUTHYECKOro JeWCTBUS okcuaa BaHaaus (V).
[IponsBoacTBO ammmaka. XuMH3M mOporecca. OnpeneneHne ONTUMAIbHBIX
YCIOBUM TMpoBeAeHUs peakuuu. [[puHIMN UUPKYISIUUM W €ro peaau3anus B
TEXHOJIOTHYECKOU cxeMe. Meramnyprus. UepHas mertamnyprusd. [IpousBoacTso
yyryHa. JloMeHHBII mpoiecc (ChIpbe, YCTPOWCTBO JIOMEHHOM M€Y, XUMHU3M
nporiecca). [Ipou3BoACTBO cTanu B MapTeHOBCKOW meuu. [Ipon3BOACTBO cTayin B
KMCJIOPOJIHOM KOHBEpPTEpE U B djiekTporedax. [IpsMoit MmeToa nonydeHus kenes3a
u3 pyasl. LlBeTHas wMertamnyprusa. Opranuyeckuil cuHte3. [IpoMblnuieHHas
oprannveckass xumus. OCHOBHOM W TOHKHI opraHuyeckuii cuHTe3. Hamboree
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KPYIMHOTOHHAXHBIE IPOU3BOACTBA OpPraHUYECKUX coeanHeHuil. IIpon3BoacTBO
MmeTaHojna. [losydyeHne yKCyCHOM KHCIOTBI M (hopMmanpieruja U3 METaHoJIA.
[Tosryuenue anerara 1emnonao3bl. CeIpbe ISl OPraHUYECKOW MPOMBIIIEHHOCTH.
[Tpo6iiema 0TX0/10B ¥ MOOOYHBIX MPOTYKTOB. CHHTE3BI HA OCHOBE CHHTE3ra3a.

4.2. Xumus u sxonocus

XUMUYECKOE 3arps3HEHHE OKPYXKAIOIIEH Cpeapl M €ro IMOCIEACTBHUAL
DkoJyiorusi W TpoOiieMa OXpaHbl OKPYXKAIOIMIEH cpeapl. «3eleHas» XuMusl.
Hemonctpauuu. 1. Celpbe a7 HPOU3BOJICTBA CEPHOM KHUCIOTHL. 2. Monens
kursiniero ciost. 3. XKenesnas pyna. 4. O0pasibl CIIaBOB JKelesa.

2.4.3. Xumus u snepeemuxa

[IpuponHble HCTOYHUKH YIJIEBOAOPOAOB. IIpUpOoaHBII W  MOMyTHBIN
He(TAHOU raspl, UX COCTaB U UcHoJb30BaHue. HedTh Kak cMech yrieBoJopooB.
CoctaB HedTH U ee nepepadoTka. IlepBuuHas u BropuyHas nepepadboTka HedTH.
[Teperonka Hedtu. Kpexunr. Pudopmunr. Hedrenpoaykrsl. OKTaHOBOE YHUCIIO
OensuHa. OxpaHa  OKpyXawlled cpenpl Inpu  HerenepepaboTKe U
TpaHcriopTupoBke HedrenpoaykToB. Kamennwlii yromb. KokcoBanue yruis.
[asudpukanus  yras.  ODKOJOTHYECKHE  NpoOJeMbl,  BO3HMKAIOUIME  IpHU
WCIIOJIb30BAaHUM YT B KAYECTBE TOIUINBA. AJIbTEPHATUBHBIE HCTOYHHUKHN YHEPTHH.

2.4.4. Xumus u 300posve

Xumuss numm. Kupsl, Oenkd, yriaeBOJAbl, BHUTAMUHBI, (HEPMEHTBHI.
PannonansHoe mnutanue. IlumieBble goOaBku. Ilumesnple  mo0aBku, HX
KJaccuuKalus. 3alpelleHHble U pa3pellieHHble MNuIieBble A00aBKU. OCHOBBI
NUIIEBOM XUMUU. XuMusd B Meauuuue. [lonstre o dapmaneBTHYECKOH XUMUU U
dbapmakosniorun. Pa3pabotka  sekapcTB.  JlekapcTBeHHBIE  CpelCTBa, UX
kinaccudukanus. [TporuBoMuKpOOHBIE cpeAcTBa (CybhaHUIaMUIHbIE TPENapaThl
M aHTUOMOTHKM).  AHaIbreTMKd  (acOUpHUH, aHAJIBIMH,  MapaleTaMo,
HApKOTHUYECKUE aHAIBI€TUKH). AHTUTHCTaMHUHHBIE TMpenaparbl. Bsbkymiue
cpencrtBa. ['OpMOHBI M ropMoOHalibHble Tpenapartbl. [IpoOnembl, CBA3aHHBIE C
NPUMEHEHUEM JIEKapCTBEHHBIX IpenapaToB. BpenHble NPHUBBIUKK U (PAKTOPHI,
paspymianime 370poBbe (M30BITOYHOE TOTPEOJICHHE >KUPHOM THUIIU, KypeHHE,
yHOTpEeOJIEHHE aTIKOT0JIsl, HAPKOMAaHMS ).

2.4.5. Xumus 6 no6ceonesHou HcusHu

KocMmernueckne n mapdromepHsie cpenctBa. beitoBas xumus. [lonstue o
MOBEPXHOCTHO-aKTUBHBIX ~ BellecTBax. Momwlrue ©  YUCTSIIHE CPEACTBA.
OTt6enuBatorue cpeactra. [IpaBuna 6e3omacHoi pabOThI ¢ €IKUMU, TOPIOUUMU U
TOKCUYHBIMH BEUIECTBAMH, CPEACTBAMH ObITOBOM XMMHHU. [IUTMEHTBI W Kpacku.
[TprHIMIIBI OKpAIlIMBAHUS TKAHEH.
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2.4.6. Xumus 6 cmpoumenvcmee

I'mnc. WMsBecth. llement, Oeton. Kieu. Ilogbop onTuMabHBIX
CTPOUTEIIbHBIX MAaTEPUAIIOB B ITPAKTUUECKOMN AEATEIBHOCTH YEIIOBEKA.

2.4.7. Xumus 6 ceibckom xo3aucmee

MunepanbHble U opraHudeckue ynoopenus. CpenctBa 3allUThl PAaCTCHHM.
[lecTunmapl: THCEKTULUBI, TEPOUIMIBI U GYHTULUABL. PenenneHTs.

2.4.8. Heopeanuueckue mamepuanbl

CTCKJIO, ¢ro BHIBI. CunukaTtHas IIPOMBIIIJIICHHOCTD. TpaI[I/IHHOHHl)Ie 141
COBPCMCHHBIC KCPAMHUYCCKHC MATCPHUAJIBI. CBCpXHpOBOIIHIHa}I KCpaMHUKa. [lonsitue
0 KCpMCTax, MaTcpuajiax C BBICOKOM TBCPAOCTHIO.

2.4.9. Xumus 6 cospemennou Hayke

Ocobennoctu coBpeMeHHOM Hayku. l[Ipodeccuss xumumka. Mertogonorus
HAy4YHOTO HCCIIEeOBaHUA. MeToJpl HaydyHOro mno3HaHus B XuMuu. CyObeKT u
o0BeKT HaydHoro mnosHaHus. [loctaHoBka mpoOiembl. COop uHpOpManuu u
HakoruieHne (¢akTtoB. lumoresa M ee  SKCIEpUMEHTalbHAs  IpPOBEpKa.
TeopeTnueckoe OOBSICHEHHE IMOJNYUYEHHBIX pe3yibTaToB. MHAyKIMA U AexyKuus.
OKCcHepUMEHTAIbHAsI MPOBEPKA MOJTYYEHHBIX TEOPETUUYECKUX BBIBOJOB C IIEJNIBIO
pacnpocTpaHeHUs X Ha 0oJiee MMUPOKUM KPYr OOBEKTOB. XMMUYECKUN aHAJM3,
CUHTE3, MOJICJIMPOBAHUE XUMHUYECKHUX MTPOLIECCOB U ABJICHHUI KaK METO/a HAYYHOTO
no3HaHusA. HaHocTpykTypbl. BBelneHne B NPOEKTHYIO AEATEIBHOCTH. IIpOEKT.
Tunel 1 BUABI MPOEKTOB, TANbl peaau3anuu npoekra. OcoOeHHOCTH pa3padOTKU
IPOEKTOB (IMOCTAHOBKA IieJiel, Noa0oOp METOAMK, padoTa C JIUTEpaTypHBIMHU
UCTOYHUKAMHU, O(OpPMIICHHE U 3alluTa TpoekTa). VCTOUYHUKM XUMHUYECKOMN
uHdopmaIuu. [Touck  xumuyeckod  wHOpMAIMM  TIO  HA3BaAHUSIM,
uaeHTUGUKaTOpaM, CTPYKTYpHbIM (opmynam. PaGora ¢ 06azamu JaHHBIX.
CoBpeMeHHbIe (PU3MKO-XUMHUECKHE METO/Ibl YCTAHOBIIEHHUSI COCTaBa U CTPYKTYpPHI
BemiecTB. Jlemonctpanuu. 1. Ilumebie kpacutenu. 2. Kpamienwe Tkaneil. 3.
Ot6enuBanne TrkaHed. 4. Kosuiekiuss CcpeacTB 3amuThl  pacTeHWil. 5.
Kepamuueckue wmatepuansl. 6. IlBetHnie ctekna. 7. Ilpumepsl paboThl €
XUMUYECKUMH Oa3zaMu JdaHHbIX. JlabopaTopHble omnbITHL. 1. 3HAKOMCTBO ¢
MoromuMu cpencteamu. 2. Kien. 3. 3HaKOMCTBO ¢ MUHEpaJIbHBIMU yI0OPEHUSMU
M u3ydyeHue wux CcBOMCTB. 2.5. Tumbl pacuetHbix 3agau 1. HaxoxnaeHue
MOJIEKYJIIPHON (OpMYJBl YIJIEBOJOPOAA MO €ro IUVIOTHOCTH M MaccoOBOM J0Je
AJIIEMEHTOB, BXOSUIMX B €r0 COCTaB WM MO MPOAYKTaMm cropaHus. 2. Pacuers
MacCoBOM J10JIM (MacChl) XUMUYECKOTO COEJIMHEHUs B cMecHu. 3. PacueTsl Macchl
(oObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CIU OAHO M3 BEIIECTB
naHo B u30bITKe (uMmeeT mpumecH). 4. PacueTsl MaccoBoi uiu 0OBEMHOUN J0JU
BBIXO/Ia MMPOJIYKTA PEAKIUU OT TEOPETUYECKH BO3MOKHOIO. 5. PacueTsl TEraoBoro
apdekra peakunu. 6. PacueTsl 0ObEMHBIX OTHOILIEHUH Tra30B MPU XUMHUYECKHUX
peakusix. 7. PacueTsl Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIHUH,
€CJIM OJIHO U3 BEIIECTB JIAaHO B BHUJIE PACTBOPA C ONMPEAECICHHOW MAacCOBOM JI0JEH
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PacTBOPEHHOIO BelIecTBa. 8. PacueTsl SHEpruu aKTUBALIMKU M KOHCTAHTBI CKOPOCTHU
peaKIMK MO HKCIEPUMEHTAIBHBIM TaHHBIM. 9. Pacuer KOHCTaHThI paBHOBECHS IO
PaBHOBECHBIM KOHIIEHTpanusM BetiecTB. 10. Pacuer paBHOBECHBIX KOHIICHTpALIUNA
BEIIECTB, €CJIIM W3BECTHHI HCXOJHbIE KOHIIEHTPAIIMM BEIIECTB U KOHCTaHTa
paBHoBecus. 11. Pacuer pH pacTBopa CHIBHOM KHCIOTHI M CHJIBHOTO OCHOBAHUS,
ecM M3BeCTHAa UX KoHueHTpamus. 12. Pacuer pH pacTBopa cnaboii KUCIOTHI H
c1a00T0 OCHOBAHUS, €CJIM U3BECTHA UX KOHIEHTPAIMS U KOHCTAHTA IMCCOIAIUY.
13. Pacuer pacTBOPUMOCTH COJIM, €cu u3BecTHa BenuuuHa ee [1P. 14. Pacuetsl ¢
WCITOJIb30BAHUEM 3aKOHOB dJieKTposm3a. 2.6. Tembl mpakTudeckux pador 1.
CkopocThb XUMHAYECKUX peaKkuuu. XHUMUYECKOE PaBHOBECHE. 2.
OKcnepuMeHTaIbHOEe  pemieHue  3agad = 1o temMe  «lamorensn». 3.
OKCHEpUMEHTAIBHOE pelIeHUE 3amady Mo Teme «XaibkoreHs». 4. I[lomyuenue
aMMHaKa M W3YyYE€HHE €ro CBOMCTB. 5. DKCIEPUMEHTAIBHOE pEIICHUE 3a7ad o
TeMe «IJIeMEHThI MOATPYIIBI a30Tay. 6. DKCHEPUMEHTAIbHOE pelIeHUEe 3aaady
no teme «MeTaibl raBHbIX noArpymnm». 7. Ilomyyenue megHoro kymopoca. 8.
DKCcnepUMEeHTAIbHOE pElIeHHe 3a7a4 1Mo TeMe «MeTamibl TOOOYHBIX MOATPYIII.
9. Ilonyuenne comu Mopa. 10. M3rotoBieHue mMojaeiel MOJEKYJI OPraHUYECKUX
BemectB. 11. Ilomydyenue sTriieHa U uzyuyeHue ero cBoucTB. 12. Ilomyuenue
opomdTana. 13. Ilomyuenue amertona. 14. [lomydeHue ykCcycHOM KHCIOTHI. 15.
Cunre3 ostwnanerara. 16. ['mapomu3  kpaxmama. 17. Wpentudukanus
oprannueckux BemecTB. 18. PacmosnaBanme mmactmace. 19. Pacno3naBanume
BOJIOKOH. 20. Kpamenue tkanei. 2.7. Tembl JONOJIHUTEIBbHBIX OIBITOB
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