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HOACHUTEJBHASA 3AIINCKA
VYyeOHblii IpeAMET « XUMHUS» Ha YPOBHE YIIyOJEHHOTO U3YUYEHHS 3aHUMAET Ba)KHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4HOro oopaszoBanus yyaniuxcs 10—11 kimaccoB cpeaneil mkobl. M3yueHue npeamera, peaan3zyeMoe B yCIOBUAX



g depeHInPOBAaHHOTO, TPOGUIBHOTO 00yUEHUs, MPU3BaHO 00eCeYnTh 00111e00pa30BaTENbHYIO H OOIIEKYIbTYPHYIO
MOJIFOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOIUMYIO JUJIS alaliTallii UX K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU B COLUYME,

a TaKXKe JJIs MPOJOJIKEHU 00YUEHUS B CPEHMX CIIEUUAIBHBIX U BBICIIMX YY€OHBIX OPraHU3alUsaX, B KOTOPBIX XUMUS SBISETCA
OJIHOHM U3 MPUOPUTETHBIX JTUCLUIUIMH.

[Iporpamma a1 yriayOn€HHOTO N3yUeHUsI XMMUU: YCTaHABIMBAET MHBAPUAHTHOE MIPEIMETHOE CO/IepKaHNe, 00s3aTeTbHOE
JUIA U3YYCHHS B paMKaxX OTAETbHBIX MpoUIIe, IpeycMaTprUBaeT paclpeIeieHue U CTPYKTYPUPOBAHHUE €ro MO Kaccam,
OCHOBHBIM COJIep KaTeIbHBIM JIMHHUSIM/pa3iesiaM Kypca; 1a€T IpUMEpHOE pactpesesieHue ydeOHOTO BpeMEeHH, PEKOMEHTyeMOT0
JUTSL U3yYEHHUS OTAENBHBIX TEM; MpeiaracT IPUMEPHYIO IMOCIEA0BATEILHOCTh U3YUEHHUS yUEOHOr0 MaTeprala ¢ y4€TOM JOTUKA
MIOCTPOEHUS Kypca, BHYTPUITPEAMETHBIX U MEXKIIPEIMETHBIX CBSI3€H; JAET METOJUYECKYIO HHTEPIIPETALUIO UEel 1 3aaa4
M3Y4YEHUs IPEIMETA HA YTIIyOJEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHEr0 00pa30BaHMS,
coJiep KaTeNIbHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUSI OCHOBHOM 00pa3oBarenbHol nporpammsl COO
(JINYHOCTHBIX, METANPEIMETHBIX, TPEAMETHBIX), @ TAK)KE C YYETOM OCHOBHBIX BUJIOB YU€OHO-TIO3HABATEIbHBIX JEHCTBUN
YYEHHKA [0 OCBOEHUIO cojiepkaHus npeameta. [1o Bcem Ha3BaHHBIM NMO3ULUSAM B POTpaMMe MPEAYCMOTPEHA MPEEMCTBEHHOCTh
¢ 0Oy4eHHEeM XMMHUU B OCHOBHOM IIKOJIE.

OBHIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «XUMUWUS»

B cootBercTBUM ¢ KOHLIENTYyanbHBIMU MTOs10keHUAMH PI'OC COO 0 Ha3HaYeHUH NMPEAMETOB OA30BOI0 U YIIIyOJIEHHOTO
ypoBHEil B cucteMe AU depeHIpPOBaHHOTO 00yUueHus Ha 3aBepiuatonieil crynenu mkossl (10—11 kinaccrr) yueOHbINM TpeaMer
«XUMHSD» Ha YPOBHE YIITyOJIEHHOTO U3yUEHUs HAlPaBJICH HA PeaIM3allio IPEEMCTBEHHOCTH C MOCIEIYIOIIUM 3TarloM
MOJIyYEHHUsI XMMUYECKOTO 00pa30BaHUs B paMKax U3yUYeHHs CIeLUaIbHbIX €CTECTBEHHO-HAYUYHbIX U XUMUYECKUX TUCIUIINH
B By3aX U OpraHM3alMsIX CpeaHero npopeccuoHaIbHOro 00pazoBaHus. B aTol cBsA3M U3ydyeHHe npeaMeTa « XUMHUsD)
OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacIIUpeHUe U yIiyOlIeHne TEOPETUUECKON U MPAKTUYECKOM MOATOTOBKH 00Yy4aroIInuXCs,
BbIOpABILINX ONpeAeNEHHBIA MPO(UIL 00yUeHHs, B TOM YHCJE C MEPCIEKTUBOMN MOCIEAYIONIET0 MOTYYeHHs] XUMUYECKOTO
0o0pa3oBaHUs B CPEHUX CIECIMAIBHBIX U BBICHIUX Y4eOHbIX opranu3anusix. Hapsmy ¢ stum, B cBete TpeboBanuit ®I'OC COO
K [JTAaHUPYEMBIM pe3yJIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPEAHETO 0011ero o0pa3oBaHus U3yUeHHE
npeaMera « XMMHUs» OPUEHTUPOBAHO TaKKe Ha pellleHue 3a7a4y BOCIUTAHNUS U COLMAIbHOIO Pa3BUTHUS O0yUaroIuXcs, Ha
(dhopMHupoBaHUE Y HUX 00I11€ MHTEJUIEKTYaJIbHBIX YMEHUN, YMEHHUH palluoOHaIN3aliK y4eOHOTO TpyJa 1 0000IIEHHBIX CIIOCOO0B
AESITeIbHOCTH, UMEIOUINX MEXIUCUUIUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocTaBnsromuMu peaMera « XUMHUsS» Ha YPOBHE YIITyOJIEHHOTO U3yUEHUS SIBISIOTCS YIIIyOJIEHHBIE KYpPChl —
«Oprannueckas xumusi» U «O0111as 1 Heopranuyeckas Xumus». [Ipu onpeaeneHnn Moaxo10B K 0TOOPY U CTPYKTYPHOU
OpraHU3alMU COACPKAHUS dTUX KypCOB B IMporpamMme 3a 0cHOBY npuHATHI ojioxkeHuss ®I'OC COO o paznuumsix 6a30BOro u
yIIyOJNEHHOTO YPOBHEW M3YUYEHUs MIPEAMETaA.



OcHoBy conepsxanust KypcoB «Oprannueckas xumusi» u «OO011ast 1 HeOpraHUUecKast XUMHsD) COCTABIISIET COBOKYITHOCTD
MPEeIMETHBIX 3HAHUI U YMEHHM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO H3yU€HUS IpeaMeTa. DTa CUCTeMa 3HaHUH MOJTydaeT
ornpenenéHHOE TEOPETUUECKOE AOMOTHEHHE, MTO3BOJISIIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIINI 00BEM
dakronornueckoro marepuana. Tak, Ha yriayOiIEHHOM YPOBHE U3YUCHHS IPEAMETa 00ecredeHa BOZMOXKHOCTh 3HAUUTEILHOTO
yBeIUYEHUS 00BhEMA 3HAHUM 0 XUMUYECKUX IEMEHTaX U CBOMCTBaX MX COCAMHEHUN HAa OCHOBE PACIIMPEHUS U YTIIyOJICHUS
IIPEACTABICHUM O CTPOEHUH BEIIECTBA, XUMAYECKOMN CBA3U M 3aKOHOMEPHOCTAX NPOTEKAHUSI PEAKLINN, PACCMATPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKH U TEPMOJUHAMUKU. M3ydueHue nepuoauieckoro 3akona u [lepuoanueckoi cucteMbl
XUMHUYECKUX JIEMEHTOB 0a3UpyeTcsl HA COBPEMEHHBIX KBAHTOBOMEXAHMYECKHUX MPEACTABICHUSIX O CTPOCHUH aTOMa.
XUMUYECKas CBSA3b OOBICHACTCSA C TOUYKHU 3PCHUSI SHEPreTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUU U Pa3pyIICHUH, a TaKKe
C TOYKH 3pPEHHUS MEXaHU3MOB €€ oOpa3oBaHus. M3ydueHne TUIIOB peakinii JOMoNHAeTCs (POPMUPOBAHUEM TIPEICTaBICHU 00
ANEKTPOXUMHUYECKHUX MPOLECCAX U JEKTPOIN3E PACILIABOB U pACTBOPOB BEUIECTB. B Kypce opraHndecKor XUMHUHU IIPU
PAaCCMOTPEHHUH PEAKIIMOHHON CIIOCOOHOCTH COEAMHEHUH yIenseTcss 0c000€ BHUMAHUE BOIIPOCcaM 00 3JIEKTPOHHBIX 3P (eKTax, o
B3aMMHOM BJIMSIHUSI aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHi.

Oco0oe 3HaueHrEe UMEET TO, YTO HA COAECPKAHUE KYyPCOB XMMUHU YIIyOJEHHOTO YPOBHS U3YUYEHUS ISl KIACCOB
onpenenéHHoro npoduis (rIaBHBIM 00pa30M Ha UX CTPYKTYPY M XapaKTep MOMOTHEHUN K OOIIel cucTeMe MPEAMETHBIX 3HAHUN )
OKa3bIBaIOT BIMSIHUE CMEXHbIE IIpeaMeThl. Tak, Halpumep, B COAEpKaHUM MPEAMETA I KJIACCOB XUMUKO-(U3UUYECKOTO
npoduis OonblIoe 3HaueHUe OyyT UMETh 3JIEMEHTBI y4eOHOro MaTepuasa rno oomen xumun. [Ipu usyuenun npeamera B
JAHHOM CJIy4ae aKLeHT OyZeT ClieaH Ha OOIIHOCTh METOAOB [TO3HAHUS, OOIIIHOCTh 3aKOHOB U TEOPUIl B XUMUHU U B (PUBHKE:
aTOMHO-MOJIEKYJISipHast Teopus (MOJIEKYJIIpHasi TEOpUsl B PU3UKE), 3aKOHBI COXPAHEHUS MACChl M YJHEPTHH, 3aKOHBI
TEPMOJMHAMMKH, JIEKTPOIN3a, IPEICTABICHNS O CTPOEHUHN BELIECTB U JP.

B 10 xe Bpems B coziepkaHUM MpeaMeTa i KIaCCOB XUMHUKO-0MOJIOrHYecKoro mpoduist 00BN yIeIbHbIN BeC OyaeT
UMETh OpraHnyeckasl XuMus. B 3ToM citydae npenocTaBisieTcss BO3MOXKHOCTD /17151 60siee 00CTOSITEIbHOTO paCCMOTPEHUS
XUMHUYECKON OpraHu3aluy KJIETKU KaK OMOJIOTMYECKOM CUCTEMBI, B COCTaB KOTOPOM BXOJAT, K IPUMEPY, TaKUE CTPYKTYpPHBIE
KOMITOHEHTbI, KaK JINMUbI, OEJIKU, YTIIEBObI, HYKJIIEMHOBBIE KUCIOTHI U Jip. [Ipu 3TOM 3HaHMs O cocTaBe M CBOMCTBaX
IIPEACTABUTENIEH OCHOBHBIX KJIACCOB OPTaHUYECKUX BELIECTB CIIyKaT OCHOBOM JUIS U3YUYEHUS CYIIHOCTH IPOLECCOB
dboTocuHTE3a, IbIXaHUs, MUILEBAPEHUS U JP.

B nnane ¢popmupoBaHus OCHOB HAYYHOT'O MUPOBO33pEHUS, OCBOCHHS OOIIEHAYUYHbIX METO/IOB MIO3HAHUS U OIIbITa
MPAKTUYECKOr0 MPUMEHEHHUSI HAyYHBIX 3HAaHUI U3yueHue npeameTa « XuMus» Ha yriryOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXMPEIMETHBIX CBS35X C YUeOHBIMU MTPEIMETaMH, BXOASIIMMU B COCTaB IpeIMETHBIX obnactelt « EcTecTBeHHBIE HAYKW,
«Maremarnueckre Hayku» U «l'ymMaHUTapHBIE HAYKW.

HEJIA U3YYEHUSA YYEBHOI'O TPEJIMETA «XUMMUSD»



[Tpu u3yueHun yueOHOro npeamera «XuMHs» Ha YIIIyOJIEHHOM YpOBHE, TaK K€ KaK B OCHOBHOMW U CpeHei mkose (Ha
0a30BOM ypOBHE), 3aJja4eii IEPBOCTENEHHONW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB HAYKH XMMHH KaK 00JacTu
COBPEMEHHOT0 €CTECTBO3HAHNS, IPAKTUYECKON EATEIIBHOCTH YEJIOBEKA U OHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYDBI.
Pemenue 3Toii 3a1aun Ha yriayOJa€HHOM YPOBHE U3yUEHHSI PEAMETA IPEAINOaracT peajin3aluio TaKuX Uelei, Kak:

— (hopMHpoBaHHE MPEACTABICHUI: 0 MaTepUATbHOM €MHCTBE MUPA, 3aKOHOMEPHOCTSIX U TIO3HABAEMOCTH SIBJICHUI
MPUPOBL, O MECTE XUMHUH B CHUCTEME €CTECTBEHHBIX HAYK U €€ BEAYLIEH pOJIM B 00ECIEYEHUH YCTOMYUBOIO Pa3BUTHUS
YeJI0BEYECTBA: B PEIICHUHU MPOOJIEM IKOJIOTUIECKOM, YHEPTreTHUECKOM U MUILEBOM 0€30MacCHOCTH, B Pa3BUTHH MEIUIIHHBI,
CO3JJaHUU HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUHU, B 00ECIIEUYEHUH PALMOHAIBLHOTO IPUPOAOIIOIb30BAHUSA,

B (OPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYphl UEJIOBEKa, a TaKkKe 3KOJOTUIECKH 0OOCHOBAHHOT'O OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

— OCBOECHHUE CUCTEMBI 3HAHUM, JIEKAITUX B OCHOBE XMMUYECKOW COCTABJIAIONIEN €CTECTBEHHO-HAYYHON KAPTHHBI MUPA:
(yHIaMEHTAIbHBIX OHATHI, 3aKOHOB U TEOPHU XUMHH, COBPEMEHHBIX MTPEICTABICHUI O CTPOEHUH BELIECTBA HA PA3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, O TEPMOJUHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUYECKUX PEAKIIMil, 0 XUMHYECKOM PAaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 OOLIMX HAYYHBIX
MPUHIUIIAX XUMAYECKOTO MPOU3BOCTBA;

— (hopmupoBaHHEe y 00yUYaIOUIMXC OCO3HAHHOTO TIOHUMaHUsI BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX 3HAHUN 115
OOBSICHEHUSI KITFOUEBBIX UJEH U MPOOJIEM COBPEMEHHON XUMUM; 17151 OOBSICHEHUSI U TIPOTHO3UPOBAHMUS SIBICHUN, UMEIOIINX
€CTECTBEHHO-HAYUYHYIO [IPUPOAY; TPAMOTHOTO peUIeHUsI TPOOJIeM, CBA3aHHBIX C XMMMEW; IPOrHO3UPOBAHUS, AHAJIU3a U OLEHKU
C TIO3MIIMI DKOJIOTHYECKOM 0€30MaCHOCTH MOCIEACTBUN OBITOBOI M MPOU3BOJICTBEHHOMN JACATEIHHOCTH YEJIOBEKA, CBI3aHHON
C XUMHUYECKUM MPOU3BOACTBOM, HCIIOIb30BAHUEM U NEPEPAOOTKOM BEIIECTB;

— yriayOJieHHne MpeICTaBIeHU 0 HayYHbIX METOAaX MO3HAHUS, HEOOXOJUMBIX /71l NPUOOPETEHUS] YMEHUI
OpPUEHTHPOBATHCS B MUPE BEIIECTB U O0OBSCHEHUS! XUMUYECKUX SBJICHUH, UMEIOIINX MECTO B MPUPOJIE, B TPAKTUUECKON
JesITeIbHOCTH U TIOBCETHEBHOM U3HU. B mutaHe peanu3anuy nepBooYepeHbIX BOCIUTATENbHBIX U PA3BUBAIOIINX (QYHKITHI
I[EJIOCTHOM CUCTEMBI CpeHETo 0011ero 00pa3oBaHus NPy U3YUEHUH TIPEIMETa « XUMHUSD Ha YrTyOIEHHOM YpOBHE 0COOYIO
aKTyaJIbHOCTb MIPHUOOPETAIOT TaKKe LENIU U 3a]]a4H, KaK:

— BOCIIUTaHHE YOXKAEHHOCTH B MIO3HABAEMOCTH SIBJIEHUN NPUPO/IbI, YBAXKEHUSI K MPOLIECCY TBOPUECTBA B 00JIACTH
TEOPETUUECKUX U MPUKIIATHBIX UCCIEI0BaHUI B XUMUH, (POPMUPOBAHUE MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU;

— pa3BUTHE MOTUBALMU K OOYUYEHHUIO U TO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHUS 00II€UETIOBEUECKUX [ICHHOCTEH;



— pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYabHBIX M TBOPUYECKUX CIIOCOOHOCTEHN 00yJarommxcs,
(dbopMHpOBaHNE y HUX CO3HATEIHHOIO OTHOIIEHUS K CaMO00pa30BaHUIO M HETIPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBHUIO YCIICIIHOM
po(hecCHOHANBFHOM U OOIIECTBEHHON AESITETbHOCTH; OTBETCTBEHHOTO OTHOIIIEHHUSI K CBOEMY 3[IOPOBBIO U TOTPEOHOCTH
B 3JI0POBOM 00pa3e KU3HHU;

— (hopMHpoBaHUE YMEHHUI U HABBIKOB Pa3yMHOTO MPUPOIONIOIb30BAHMS, PA3BUTHE IKOJIOTUYECKON KYJIBTYPHI,
NpUOOpPETEHUE OMBITa OOIIECTBEHHO-TIOIE3HOM KOJOTHYECKON ACSITEIbHOCTH.

MECTO YYEBHOI'O IIPEJJMETA «XUMUS1» B YYHEBHOM IIVIAHE

VY4eOHsIif mpeaMeT «XUMHsD YIIIyOoJIEHHOTO YPOBHS N3YUEHHS BXOJUT B COCTAB MPEAMETHOM obnactu «EcTecTBeHHbBIE
Hayku». Ero u3yuenue npeaycMoTpeHo B KJIacCcax €CTECTBEHHO-HAYUYHOTO NPOQUIIst, HATPUMEp XUMUYECKUX, XUMHKO-
OMOJOTHYECKUX U METUIIMHCKUX. B 3THX Kilaccax n3ydeHune JaHHOTO MpeIMeTa MpeyCMOTPEHO B 00bEME yueOHOM HAarpy3KH He
MeHee 3 4 B Henento 10 u 11 kimaccax coorBeTrcTBeHHO (110 105 4 B rox). B reMatnueckoM MiiaHUpOBAHUM yKa3aH pe3epB
y4eOHOTr0 BpEMEHHU, KOTOPBIN pEKOMEHAYETCS ISl pealn3ali aBTOPCKUX MOIX00B K UCIIOIb30BaHUIO Pa3HOOOpa3HbIX (opM
OpraHM3alMK y4eOHOro Mpouecca.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEAMETA «XUMMUS»

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS 00YYAIOIIUMHUCA MTPOTPaMM CPEIHEro OOIIero
00pa30BaHHUs: IMYHOCTHBIM, METAIIPEIMETHBIM U ITpeAMETHBIM. HayduHO-MeTO1MYeCKO OCHOBOM ISl pa3pabOTKU
IJIAaHUPYEMBIX PE3YIbTAaTOB OCBOEHUS MIPOrpaMM CPEIHETO 00IIEro 00pa30BaHus ABJISAETCS CHCTEMHO-IEATEIbHOCTHBIA MOAXO0/.

JUYHOCTHBIE PE3YJBbTATHBI
B cooTBeTCTBHM C CHCTEMHO-AEATENBHOCTHBIM OAX0JIOM B CTPYKTYPE JINYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MIPEIMETA
«XuMus» Ha YPOBHE CPETHETO 001Iero 00pa3oBaHus BhIICICHBI CIEAYIOININE COCTABISIONINE: 0CO3HAHUE O0yIaIOIIMMHUCS
POCCHICKON I'PAXKIAHCKON UAEHTHYHOCTH; 20MOBHOCMb K CaMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHUIO; HAIUYUe
Momueayuu K 00y4eHUIO; 20MOBHOCIb U CHOCOOHOCMb OOYIAIOIINXCS PYKOBOJICTBOBATHCS IPUHITHIME B OOITIECTBE TIPABUIIAMH
1 HOpMaMH MOBEACHUS; Haluyue TPAaBOCO3HAHMS, IKOJIOTUYECKOU KYJIbTYPhI; CHOCOOHOCMb CTaBUTh LIETIU U CTPOUTH
’KU3HCHHBIE TJIaHBbI.
JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MIPEAMETA « XUMHUS) OTPAKAIOT chOPpMUPOBAHHOCHb OTIBITA TIO3HABATEIHHOMN
U TPAKTHYECKOHN JEATEILHOCTH 00YUYaIOIIMXCS B MPOIECCe pealn3aiu o0pa3oBaTeIbHON AESATEIbHOCTH, B TOM YUCTIE
B YacCTH:
1. I'pak1aHCKOTO BOCTIMTAHUSA:
— OCO3HaHUS 00YYAIOITUMHUC CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH, YBAXKCHHUS K 3aKOHY U MPABOIIOPSIKY;
— MPEACTABICHUA O COLMAIBHBIX HOPMaxX U IMPaBUJIaX MEKINYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHUBE;
— TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIEITCIHFHOCTH MPH CO3JaHUN YICOHBIX ITPOCKTOB, PEIICHUN YICOHBIX
Y TO3HABaTEJIbHBIX 33/1a4, BHINOJHEHUH XUMUYECKUX YKCIIEPUMEHTOB;
— CIOCOOHOCTH IMMOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUSI, IOTUKY U apTyYMEHTBI JIPYTUX MPH aHAJIU3€ Pa3TMIHBIX
BHJIOB YUCOHOU JICATEILHOCTH;
2. TlaTpmoTHYECKOro BOCITUTAHUS:
— IIEHHOCTHOTI'O OTHOIICHUS] K UICTOPUYECKOMY U HAYYHOMY HACJIEUIO0 OTE€YECTBEHHON XMWY,
— YBa)XCHUS K IIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU U MPAKTUICCKOTO MPHUIIOKEHUS XUMHUH, OCO3HAHHUS TOTO, YTO
JIAHHBIC HAYKH €CTh PE3YNIbTaT JUIUTEIBHBIX HAOIIOCHUH, KPOTIOTIIMBBIX SKCIIEPUMEHTAIIbHBIX TTOMCKOB, IIOCTOSTHHOTO
TpyAa YYEHBIX U IPAKTUKOB;
— MHTEpeca U NM03HABATEIBHBIX MOTHBOB B MOJYYECHUH U TIOCIEAYIOIIEM aHAIN3e HHPOPMAIIMH O TIEPEI0BbIX
JIOCTUKEHUSIX COBPEMEHHON OTECYECTBCHHON XUMUH;
3. JlyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
— HPABCTBEHHOT'O CO3HAHUS, STUUYECKOTO TTOBEICHUS,



— CIOCOOHOCTHU OLIEHUBATh CUTYallUH, CBI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU, U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

— FOTOBHOCTHU OILICHUBAThH CBOE MOBEJICHUE U MOCTYNKHA CBOMX TOBAPUILIEH C MO3UIIUIA HPABCTBEHHBIX U MPABOBBIX HOPM
Y C Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

4. ®opMHpPOBaHUS KYJIbTYpPbI 310POBbSI:

— MOHUMAaHUS LIEHHOCTEN 3/J0pOBOTO U 6€30macHOro o0pas3a >KU3HH; HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUS

K COOCTBEHHOMY (DM3UUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

— CcOoOJIOICHUS IPAaBHUII O€301TaCHOTO OOpAIIEHHS C BEIIECTBAMU B OBITY, IOBCETHEBHOW KU3HH, B TPYIOBOI
NEeSATEIbHOCTH;

— MOHWMAHUS [IECHHOCTHY TIPABUJI HHIUBUIYATHHOTO M KOJUIEKTHBHOTO O0€301MaCHOTO MOBEICHUS B CUTYAITUsX,
YIPOXKAOIIUX 310POBBIO U )KU3HU JIIOJEH; OCO3HAHUS NOCIEACTBUN U HENPUATHUS BPEIHBIX IPUBBIUEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5. TpynoBoro BocniuTaHus:

— KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B yU€OHO-HUCCIIEI0BATEIILCKON AEATEIbHOCTH, OOIIIECTBEHHO MOJIC3HOM,
TBOPYECKOW U IPYTUX BUAAX JEATECIbHOCTH;

— YCTaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUU MPAKTUYECKHUX 3a/1ay COIMAIbHON HAIPaBICHHOCTHU (B paMKax CBOETO
KJ1acca, IIKOJIbI);

— HMHTEpeca K MPaKTUYEeCKOMY U3YYEHHIO TPodeccuil pa3inyHOro pojia, B TOM YKCJIE HAa OCHOBE IPUMEHEHUS
MPEAMETHBIX 3HAHUI 110 XUMUH;

— YBaXXEHUS K TPYY, JIIOASAM TPYya U pe3yJibTaTaM TPYJIOBOW JEATEIIbHOCTH;

— FOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHAMBUIYAbHON TpaekTopuu oOpazoBanus, Oyaymieit mpodeccuu

U peanu3aiuy COOCTBEHHBIX KU3HEHHBIX TIAHOB C yU4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUH,
HHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6. DKOJOTMYECKOTO BOCTTUTAHUS:

— JKOJIOTMUYECKHU L1€71ecOo00pa3HOro OTHOLIEHUS K MPUPOJIE KaK HCTOYHUKY CYIIECTBOBAHHUS KU3HU Ha 3eMIIE;

— MOHUMAaHUS TI00aTBHOTO XapaKTepa IKOJIOTHUYECKUX MPOOIIeM, BIUSHUS YKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE
MIPUPOJHOM U COLIMATIbHOU CPEJIbI;

— OCO3HaHUSA HEOOXOUMOCTH UCTIOIB30BAHMSI IOCTHYKECHUN XUMUH JIJIS1 PEIIEHUS BOIIPOCOB PAIMOHAIBHOTO
MPUPOJIONIOIB30BAHUS;

— AKTUBHOTO HENPUATHS AECUCTBUN, PUHOCAILINUX BPE] OKPYKAIOLIEH MTPUPOIHOM Cpelle, YMEHUS POTrHO3UPOBATH
HEeOJIaronpUsITHBIE SKOJIOTHYECKHUE TIOCIICICTBUS MTPEATPUHUMAEMBIX JEHCTBUHN U TIPEAOTBpaIlaTh UX;



— HAJIMYUS PA3BUTOIO SKOJIOTHYECKOTO MBIILIJIEHUS, IKOJIOTHYECKOM KYJIBbTYpPbI, ONbITA ACSITEIBHOCTU SKOJIOTHYECKON
HaIlPaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCA UMM B MIO3HABATEIbHON, KOMMYHUKATUBHOM U COLIMAJIBHON IIPAKTUKE,
CIIOCOOHOCTH U YMEHHSI aKTUBHO MIPOTUBOCTOSTH UACOJIOTHH XeMopoouu;

7. LleHHOCTM HAy4YHOIO MO3HAHUS:

— MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON IPAKTUKH;

— MOHUMAaHUS CTIeNU(UKA XUMHUH KaK HayKHd, OCO3HAHUA €€ POJIH B (POPMUPOBAHUH PALMOHATIBHOTO HAYYHOTO
MBIIUICHUS, CO3AAHUHU [[EJIOCTHOTO MPEICTaBICHHs 00 OKPY>KaIOIEM MUPE KaK O €IMHCTBE IPUPOJIbI U YETIOBEKA,

B TO3HAHWUU MPHUPOIHBIX 3aKOHOMEPHOCTEN U PEUICHUH MPOOJIEM COXpaHEHHs PUPOIHOTO PABHOBECHUS;

— yOEXIEHHOCTU B 0CO00I 3HAYMMOCTH XUMUU ISl COBPEMEHHOM IIUBUJIM3ALIMN: B €€ T'YMaHUCTUYECKON
HANPaBJICHHOCTH U Ba)XHOW POJIM B CO3/IaHUM HOBOU 0a3bl MaTepHAIbHOM KYJIBTYPBI, B PEIICHUH II100aIbHBIX MTPOOIeM
YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIIEBOM U IKOJOTMYECKON OE30MacHOCTH,

B Pa3BUTHH MEJULIHUHBI, 00ECIIEYEHUH YCIOBUHM YCIEIIHOTO TpyAa U 3KOJIOTMYECKH KOM(MOPTHON KU3HU KaXK]I0TO WICHA
00IIIeCTBA;

— €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH: IOHUMAHHUSI CYIITHOCTA METOJIOB ITO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTHU MCIOJIb30BaTh MOJy4aeMble 3HAHUS JIs aHAJIN3a U OObSICHEHUS SIBJIEHUN OKPYXKAIOIEro MUpa
U IPOUCXOMASIIUX B HEM U3MEHEHUHN; YMEHHUS Jies1aTh 000CHOBAHHBIE 3aKII0UEHHS HA OCHOBE HAYYHBIX (PAKTOB
Y MMEIOIIMXCS JAHHBIX C LEJIBIO IMOJTYYEHUs JOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIb30BaTh XUMUUECKHUE 3HAHUS JUIsl PEIICHUS TPOOJIEM B pEasIbHBIX KU3HEHHBIX
CUTyalusX;

— HMHTEpeca K MMO3HAHUIO, HCCIIE0BATENBCKOMN IEATEIbHOCTH;

— FOTOBHOCTH U CIIOCOOHOCTU K HENPEPhIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY HOJYyYEHUIO HOBBIX
3HaHUU IO XMMHUH B COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHOCTAMU;

— MHTEpeca K 0COOCHHOCTSM TpYy/Jia B pa3IUYHbIX chepax MpoPecCHuOHAIBHON AESTEIHHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI
MerarnpeaMeTHbIC PE3YJIbTAThl OCBOCHHS YIEOHOTO MpeaMeTa « XUMUS» Ha YPOBHE CPEHETO 00I1Iero 00pa3oBaHus
BKJTFOYAIOT: 3HAYMUMBIE T (POPMUPOBAHKS MUPOBO33PEHUS 00YJAIOIINXCS MEKIUCITUTITMHAPHBIE (MEXITPEIMETHBIC)
oOIIIeHayYHbIE TIOHSITHS, OTPAKAIOIIHE IIEIOCTHOCTh HAYYHOU KApTUHBI MUPA U CTICIIHU(PUKY METO/I0B MTO3HAHUS, UCTIOIH3YyEMBbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHsI, SIBJICHHUE, MPOIIECC, CUCTeMa, HAYYHBIN (HaKT, MPUHIIUII, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIICIOBaHNE, HAOMIOACHUE, U3MEPEHHUE, SKCTIEPUMEHT U JIp.); YHUBEpCAIbHBIC YIeOHbIE
nercTBus (Mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIC, PETYJIATUBHBIE), oOecneunBaromnue GopMupoBanue GyHKIIMOHATBHOM



IPaMOTHOCTH M COITMATTLHOM KOMIETCHITNHN 00yUJaOIIHUXCsT; CIIOCOOHOCTh 00YJarOIIUXCs HCTIOIh30BaTh OCBOCHHBIC
MEXIUCITUTUTHHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS 1 YHUBEPCAIbHBIC yUeOHbIC IEUCTBHS B TIO3HABATEILHON M COIMATTBLHOM
MPAKTHUKE.
MeranpenMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YU€OHBIMU MO3HABATEILHBIMU,
KOMMYHHKATUBHBIMU U PETYJISITUBHBIMUA JICCTBUSIMH
Osnadenue yHugepcaibHblMu yueOHbIMU NOZHACAM EJIbHBIMU OCUICI BUAMU:
1. ba3oBBIMM JIOTHYECKHMH el CTBUSIMHU
— CaMOCTOSATEIHHO (POPMYIUPOBATE U AKTyIM3UPOBATH MPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE; ONPEACIIITh
LEJIN IESITEIbHOCTH, 33/1aBasi HapaMeTPbl U KPUTEPHUHU UX JOCTUHKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITETbHOCTH
C TOCTaBJICHHBIMU IICIISIMU;
— WCIMOJIB30BaTh MPU OCBOEHUH 3HAHUW MPUEMBI JJOTHYECKOTO MBIIIJICHUS: BBIJICIISITh XapaKTEPHBIE MTPU3HAKU
MOHATUM U YCTAHABJIMBATH UX B3aUMOCBSI3b, UCIIOJIL30BATh COOTBETCTBYIOIINE MOHSTHS sl OOBICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJIICHUIA;
— BBIOMpPATh OCHOBAHUSI U KPUTEPHUU JJIsI KJIACCUPUKAIIMU BEIIECTB U XUMUYECKUX PEAKIUN;
— YCTaHABJIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY U3YUYa€MbIMHU SIBIICHUSIMU;
— CTPOUTH JIOTHYECKUE PACCYKIEHUS (MHIYKTUBHBIC, €AYKTUBHBIC, 10 aHAJIOTHH ), BBISIBISATH 3aKOHOMEPHOCTH
U TIPOTUBOPEUHUSI B pPaCCMATPHUBAEMBIX SBJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;
— IPUMEHATH B IIPOIIECCEe TMTO3HAHUS UCIIOIb3YEeMbIe B XMMHUU CUMBOJIMYECKHE (3HAKOBBIEC) MOJISIIH,
peoOpa3oBbIBATH MOJICTBHBIC TTPEACTABICHUS — XUMHUYECKUH 3HaK (CHMBOJI) dJIEMEHTa, XuMHU4Yeckas popmyia,
ypaBHEHHE XUMHYECCKON PEaKIIMu — IPHU PEIICHUN YIeOHBIX TO3HABATEIbBHBIX U MPAKTUYSCKUX 3aJ1a4, IPUMEHSTh
Ha3BaHHBIE MOJICJILHBIC TIPEICTABIICHUS ISl BBISIBJICHHS XapAKTEPHBIX ITPU3HAKOB U3yYa€MbIX BEIIECTB
U XAMHUYECKUX PEAKIIHM;
2. Ba30BBLIMH HCCI€10BATEILCKHMH JeHCTBUAMHU
— BJIQJICTh OCHOBAMHU METOJI0B HAYYHOI'O TTIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUN;
— GopMYIIUPOBATh SN M 3aJ1a4d UCCIISI0BAHMUS, HCIIOJIb30BATh IIOCTABICHHBIC M CAMOCTOSITEIILHO
chopMynHpOBaHHBIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHKSA U OCHOBBI JIJI1 (POPMHUPOBAHUS THIIOTE3HI 110
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;
— BJIAJIETh HABBIKAMU CAMOCTOSITEIIbHOTO INIAHUPOBAHUS U MPOBEAECHUS YUEHUUECKNUX IKCIIEPUMEHTOB,
COBEPIIIEHCTBOBATh YMEHHUS HAOIIOaTh 32 X0JIOM MPOIECcca, CAaMOCTOATEILHO MPOTHO3UPOBATH €r0 Pe3yibTarT,
dbopmynrpoBaTh 0OOOIIECHUS M BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YIbTATOB MCCIIEIOBAHNUS, COCTABIISAThH
000CHOBaHHBIN OTUET O MPOJIETaHHON paboTe;
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— MPHUOOPETATH OMBIT YICHUYECKOM HCCIEI0BATENbCKON U TPOEKTHOH IeATEIHHOCTH, IPOSBIIATH CIOCOOHOCTH
Y TOTOBHOCTH K CAMOCTOSITEIbBHOMY MTOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX
METO/IOB ITO3HAHMUS;
3. Ilpuémamu pa6oTsl ¢ nuHpopManmei
— OPUEHTHUPOBATHCS B PANMUYHBIX UCTOYHHKAX MH(GOpMaLMU (HAYIHO-TIOMYJISIpHAS JIUTEpaTypa XUMUIECKOTO
coJiepKaHusl, CIIpaBOYHbIE TOco0us, pecypchbl IHTepHeTa), aHamu3UpOBaTh HH(DPOPMALINIO PA3TUYHBIX BUOB
U (QOopM MpeCTaBICHUS, KPUTHUECKU OILICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

— ¢GopMyIHpPOBATH 3aMPOCHI U IPUMEHATH PA3TUIHBIC METOIBI IIPH MOUCKE B 0TOOpe WH(MOpPMAITUU, HEOOXOTUMOM
JUTSI BBIITOJTHEHUS yU4E€OHBIX 3a/1a4 ONPEAEIEHHOIO TUIIA;

— MPHUOOPETATH OMBIT UCIIOIB30BaHUS HH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH M PA3TUYHBIX
MTOMCKOBBIX CHCTEM;

— CaMOCTOSTEIBHO BBIOMPATh ONTUMANIbHYIO (hOpMY MpeacTaBiaeHus: HHGOpMAaIK (CXeMbI, TpaduKH, TUarpaMMbl,
TaOIUILbI, PUCYHKH H T. 11.);

— WCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA MPU padOTe ¢ XUMUYECKOW HH(OpMaLUen: TPUMEHSTh
MEXIpeAMETHbIE ((PU3HUECKUE U MaTEMAaTHUYECKUE) 3HAKH U CUMBOJIbI, POpMYJibl, a00OpeBUATYpbl, HOMEHKIATYPY;
— HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH.

Osnadenue yHuepcaibHbIMu KOMMYHUKAMUGHHIMU OCUCM GUAMU:

— 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMbI B XOJI€ IMajora /Ui IUCKYCCUH, BBICKAa3bIBATh UICH,
(opMyIHUpPOBATH CBOM MPEAJIOKEHNSI OTHOCUTENILHO BBIITOJIHEHUS IPEUIOKEHHOMN 3a1auu;

— BBICTYIIATh C MPE3EHTAIMeN pe3yIbTaTOB MO3HABATEIbHON JESTEIbHOCTH, OJYyYEHHBIX CAMOCTOSITENIbHO UITU
COBMECTHO CO CBEPCTHUKAMM IPH BBIITOJIHEHUU XUMUYECKOTO 3KCIIEPUMEHTA, TPAKTUUECKON pabOThI MO
MCCJIEJOBAaHUIO CBOMCTB U3y4aeMbIX BELIECTB, peasu3alui yueOHOTo MPOeKTa, U (POPMYyJINPOBATh BHIBOJIBI 110
pe3ysibTaTaM MPOBEAEHHBIX UCCIIEIOBAaHUM MyTEM COTJIaCOBaHMSI MMO3ULIUHN B X0/ 00CYX AeHUs 1 0OMeHa
MHEHUSIMHU.

Ognadenue yHugepcaibHolMu PecyiamueHbIMU 0CUCm UAMU.

— CaMOCTOSTENIbHO TJIAHUPOBATh U OCYILECTBIIATH CBOIO IMO3HABATENIbHYIO JCSTEIbHOCTD, ONPEeNss € 1eNu

Y 3a]1a4d, KOHTPOJIMPOBATh U 10 Mepe HEOOXOUMOCTH KOPPEKTUPOBATH MIpeIlaraéMblil anropuTM AeHCTBUMA TpH
BBITIOJITHEHUH YI€OHBIX U UCCIIE0BATEIbCKUX 3a/a4, BEIOMpaTh Hanbosee 3 PEeKTUBHBIN CITOCOO UX PEIICHUS

C y4€TOM MOJY4YEHHS] HOBBIX 3HAHUU O BELIECTBAX U XUMHUYECKUX PEAKIUSX;

— OCYILECTBIIATh CAMOKOHTPOJIb J€ATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLEHKH.
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INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl 0OcBOEHUS nporpaMmbl COO 1o XuMuuM Ha yriryOJIEHHOM YPOBHE BKIIIOUYAIOT:
cnenuduueckue st yaeOHOro npeaMera « XUMHs HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI ACMCTBUI 1O OCBOCHHUIO,
MHTEPHPETALNHA U TTPeoOpPa30BaHUIO 3HAHUH, BUBI JEATEIbHOCTH 110 OJYYEHHIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HAHUI B Pa3IMYHBIX YYEOHBIX CUTyalUsX, @ TAKKE B PEAbHBIX )KU3HEHHBIX CUTYyalUsX, CBI3AHHBIX C XUMUEH.
B nporpamme npeaMeTHbIE PE3YNIbTATHI IPEICTABIIEHBI 110 TOJIaM U3YUYEHUS.

10 KJIACC

[IpeameTHbIE pE3yIbTATHl OCBOCHUS Kypca «Oprannyeckast XuMHUsh» OTPaXKaroT:

1) cghopmuposannocmv npedcmagnenuii: 0 MECTE U 3HAYEHUU OPTaHMYECKOW XHUMHUU B CHCTEME
€CTECTBEHHBIX HayK U €€ poJju B 00€CIIE€YEHNN YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA: B PELICHUHU ITPOOJIEM
AKOJIOTUYECKOM, SJHEPreTUUECKON U MUILEBOM O€30IaCHOCTH, B PA3BUTHH MEIULIMHBI, CO3aHUN HOBBIX
MaTepHuaioB, HOBbIX HCTOYHUKOB YHEPTUH, B 00ECIIEYEHUHN PALIMOHAIEHOTO IPUPOAOIIOIb30BaHNU,

B (pOPMUPOBAHUU MUPOBO33PEHUS U OOILEH KyJIbTYphl UEIOBEKA, & TAKKE 3KOJOTUUECKH 0O0CHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[10POBBIO U IPUPOIHOM CPELIE;

2) 61a0enue CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpasi BKIIFOYAET: OCHOBOIIOJIATAIONINE TIOHITUS —
XUMHUYECKHUI JIEMEHT, aTOM, PO U dJICKTPOHHAsi 000JI0YKa aToMa, S-, P-, d-aTOMHbIE OpOUTAIIH, OCHOBHOE
1 BO30YX/IEHHOE COCTOSIHUS aTOMa, THOpHUINU3alis aTOMHBIX OpOuTanel, MOH, MOJIEKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPHULIATETLHOCTD, CTETIEHb OKUCIICHUS, XMMUYECKasl CBSA3b, MOJIb, MOJIIPHAs Macca, MOJIIPHBIA 00BEM,
YTJIEpOAHBIN CKeNeT, (yHKIIMOHAIbHAs TPpyIa, paauKa, CTpyKTypHble popMyIibl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), U30MEpUs CTPYKTYPHAsi U NPOCTPAHCTBEHHAs (reOMETpUYecKasl, ONTHIECKas), H30MEPHI,
TOMOJIOTUYECKHN Psifl, TOMOJIOTH, YTIEBOAOPObI, KUCIOPO/- U a30TCOAEPKAIINE OPTAaHUYECKUE COCTUHEHUS,
MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMSI; TEOPUHU, 3aKOHBI (IEPUOANYECKUN
3akoH JI. 1. MenaeneeBa, Teopusi CTpOCHHS opraHnyeckux Beniects A. M. BytnepoBa, 3aKkoH coxpaHeHUsI MacChl
BEILIECTB, 3A4KOH COXPAHEHMS U MPEBPALIECHUS SHEPTUN ITPU XUMHUYECKUX PEAKIIHSIX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIINE B OCHOBE TOHUMAHUS IPUYHMHHOCTH
Y CUCTEMHOCTH XMMHWYECKHX SIBJICHU; IPEACTABICHUS O MEXaHU3MaX XMMUYECKUX PEaKLIU, TEPMOIUHAMUYECKUX
Y KWHETHYECKHX 3aKOHOMEPHOCTSIX UX IPOTEKaHMs, O B3aUMHOM BJIMSIHUM aTOMOB U CPYIIIT aTOMOB B MOJIEKYJIaX
(MHAYKTUBHBIN 1 Me30MepHbIN 3P ekTsl, opueHTanThl [ u Il pona); hakTomoruyeckue cBeIeHHsI O CBOMCTBAX,
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COCTaBe, MOJYYEHUN U OE30MaCHOM HCIIOIb30BAHUH BAKHEHIIINX OPTAaHUYECKUX BEIIECTB B OBITY U MPAKTHUECKON
JESITeIbHOCTH YeJIOBEKa, OOIINX HAYYHBIX MPUHIUIAX XUMHUECKOTO POU3BOCTBA (Ha MPUMEpe MPOU3BOICTBA
MeTaHoJIa, epepadoTku HepTH);

3) cpopmuposannocms ymenuil: 6via615ms XapaKTEPHbBIC MPU3HAKK IMOHITHN, YCTAHABIIMBATH UX
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE IIOHATHUS IIPU OIIMCAHNUN COCTaBa, CTPOCHUSI U CBOMCTB
OPTaHUYECKUX COCINHECHUN;

4) cihopmuposaHHOCmb YMEHUN. UCNOIb3084Mb XAMUYECKYIO0 CHMBOJIHKY JIJISI COCTABIICHUS MOJICKYIJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAUIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHMYECKUX BEIIECTB; COCTABIIATh
YPaBHEHUS XUMUYECKUX PEAKLUN U PACKPBIBATh UX CYIIHOCTh: OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
MIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHCa ATUX PEAKIIMA; peaKIMil HOHHOrO OOMEHa IyTEM COCTABJICHUS
MX TIOJIHBIX ¥ COKPAIIEHHBIX HMOHHBIX YPABHEHUH; U3TOTABIMBATh MOJEIN MOJIEKYJI OPTAHUYECKHAX BEIIECTB JJIS
WJUTIOCTPALMHA UX XUMHYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

5) cpopmuposannocme ymenuii: ycmanasnusams NPUHAIIKHOCTh U3yUYESHHBIX OPTAHUYCCKHUX BEIIECTB I10
MX COCTaBY U CTPOCHUIO K ONPEAEIEHHOMY KJIACCy/TpyNIe COeIMHEHNU, JaBaTh UM Ha3BaHUS MO CUCTEMAaTHYECKOM
HomeHkiatype (IUPAC) u npuBoAUTh TpUBHAJIbHBIE HA3BaHUS JJI OT/ACJIBHBIX NPEACTABUTEIEH OPraHMUYECKUX
BEIIECTB (ITHJIEH, alleTUJIEH, TOJIYOJI, [NINLEPHH, STHICHIVIUKOIb, (peHo, (opManbaeru, aleTanbIerusl, aleToH,
MypaBbHHAas KUCJIOTA, YKCYCHAsl KUCIIOTA, CTCAPUHOBAsA, OJICUHOBAs, IAJIbMUTUHOBAS KUCIIOTHI, [TIULUH, aJaHUH,
MasbTo3a, GPPYKTO3a, aHWJIMH, TUBUHWI, U30IIPEH, XJIOPONPEH, CTUPOI U JIp.);

6) cdhopmuposannocme ymenus onpedensime BUIL XUMUUECKON CBSI3M B OPTaHUMYECKUX COCTMHEHHSIX
(xOoBaJIeHTHasi 1 WOHHAsI CBSI3b, G- U T-CBSI3b, BOJOPO/IHAS CBA3b);

7) cghopmuposanrocme ymerusi npumeHsims MOJIOKCSHUS TEOPHH CTPOCHHS OPTaHMUYCSCKHUX BEIECTB
A. M. BytiaepoBa 1t 0OOBSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS,

8) cihopmuposannocmo ymenuil xapakmepuzosams COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUYSCKHE CBOWCTBA
TUINWYHBIX TIPEACTABUTEIICH PA3JIMYHBIX KJIACCOB OPTaHMYECKUX BEILECTB: aJIKAHOB, LIMKJIOAJIKAHOB, aJIKEHOB,
QJIKa/IN€HOB, AIKUHOB, ApOMATUUYECKUX YIJIEBOJAOPOIOB, CIUPTOB, aJIbJIETUI0B, KETOHOB, KAPOOHOBBIX KHUCIIOT,
IPOCTBIX U CIIOXHBIX 3(PUPOB, )KUPOB, HUITPOCOEAMHEHUI 1 aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTI€BOI0B (MOHO-, TU-
Y TIOJINCAXAPUJIOB); WILUTFOCTPUPOBATH TEHETUUECKYIO CBS3b MEXY HUMU YPAaBHEHUSIMU COOTBETCTBYFOIIMX
XUMHUYECKUX PEAKIUN C UCTIOIb30BAHUEM CTPYKTYPHBIX (OPMYI;

9) cghopmuposarnnocme ymenus noomeepacdanms Ha KOHKPETHBIX MPUMEPAX XapakTep 3aBUCUMOCTH
PEaKIMOHHON CIOCOOHOCTH OPraHMYECKUX COSIUHEHUIM OT KPaTHOCTH U TUIIA KOBAJIEHTHOM CBS3U (G- U M-CBS3H),
B3aMMHOTO BJIIMSIHHSI ATOMOB M TPYIIIT aTOMOB B MOJIEKYJIAX;
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10) cghopmuposannocms ymenus xapakmepu3oeams ACTOTHUKH YTIICBOJIOPOIHOTO CHIPhs (HEPTH,
MPUPOHBINA Ta3, yTroJib), CIIOCOOBI €T0 MEPEepadOTKH U MPAKTUIECKOE MPUMEHEHHE MTPOTYKTOB MEPEpadOTKH;

11) cghopmuposannocms BIaIeHUS CUCTEMOM 3HAHUI O €CTCCTBEHHO-HAYYHBIX METO/IaX TO3HAHUS —
HaOIIOACHUH, U3MEPEHUH, MOJICTTUPOBAHNH, YKCTIEPUMEHTE (PEaATbHOM U MBICJICHHOM) M YMEHUS IPUMEHSATH 3TH
3HaHUS; CHOPMHUPOBAHHOCTH YMEHUS TIPUMEHSITH OCHOBHBIE OTIEPAIUN MBICIUTEIILHON ACSITEIIPHOCTA — aHAJN3
¥ CHUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMATHU3AIINIO0, BBISIBIICHUE TPHYNHHO-CIICICTBEHHBIX CBSA3CH — IS
W3yYE€HUS CBOMCTB BEIIECTB U XUMHUYECKHUX PEAKIINM;

12) cghopmuposannocms ymenuii: evlssisimes B3AUMOCBI3b XUMUYCCKUX 3HAHUN C TIOHATHSIMHA
Y TIPEJICTABJICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX MTPEAMETOB JIJIs1 00JI€€ OCO3HAHHOTO MIOHUMAHUS CYIITHOCTH
MaTepUaTHHOTO €IMHCTBA MHUPA; UCIIOIH30BATh CHCTEMHBIE 3HAHUS 110 OPTAaHUYECKOW XUMUH ISl OOBSICHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONINX €CTECTBEHHO-HAYIHYIO TIPUPOY;

13) cghopmuposannocms ymenuii: TPOBOAUTH PACUETHI IO XUMUICCKUM (OpMyJIaM B YPaBHCHHSIM
XUMUYCCKUX PEAKIHi C HMCIOIb30BaHUEM (PU3NUECKUX BETUYMH (Macca, 00bEM ra3oB, KOJUYECTBO BEIIECCTBA),
XapaKTEPHU3YIOIINX BEIIECTBA C KOJUYSCTBEHHON CTOPOHBI: PACUETHI IO HAXOXKICHUIO XUMHUIECKOU (DOPMYITBI
BEIIIECTBA IT0 U3BECTHHIM MACCOBBIM JOJISIM XUMHUYECKUX 3JIEMEHTOB, IPOAYKTaM CrOpaHusl, TUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

14) cghopmuposannocms ymenuii: nPOSHOUPOBAMb, AHANUUPOBAMb U OYEHUBAMb C TIO3ZULIHIMA
AKOJIOTUYECKOM 0€30MMaCHOCTH MOCIIEICTBUS OBITOBOM U MPOU3BOACTBEHHOM IEATEILHOCTH YelI0OBEKa, CBSI3aHHOMN
C mepepaboTKOM BEIIEeCTB; UCTIOIB30BATh MOTYUYEHHBIC 3HAHUS [Tl IPUHATUS TPAMOTHBIX pEIIeHUN podsieM
B CHUTYaIIMSIX, CBI3aHHBIX C XUMUCH;

15) cihopmuposannocme ymenuil: camocmosimenbHo niaHUPO8aAms U NPOGOOUNbL XUMUYCCKUH SKCIIEPUMEHT
(mosydeHue U u3y4yeHue CBOMCTB OPraHUYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIIUHU YTIIEBOIOPOIOB PA3TMUHbIX
KJIACCOB M KUCJIOPOJICOACPKAIUX OPTaHUYECKHUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIILHBIX 3a/1a4 110
pacro3HaBaHUIO OPTAaHMYECKUX BEIIECTB) C COOJIIOICHUEM MPaBUIl 0€30MacHOTO OOPAIEHUS C BEIIeCTBAMHU
U J1abopaTopHBIM 000pyI0BaHKEM, (DOPMYITUPOBATH 1I€JIb UCCIEAOBAHMS, MPECTABIATE B pa3IudHOM Gopme
pPe3yIbTaThl DKCTICPUMEHTA, aHAJIM3UPOBATh U OIEHUBATh UX JIOCTOBEPHOCTD;

16) cipopmuposannocme ymenuil.: coono0ams MpaBuiia SKOJIOTHYCCKH 11E7I€CO00Pa3HOTO MOBEICHUS B OBITY
Y TPYJOBOM JIEATETLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBbs, OKPYKAIOIIEH MPUPOTHON CPEIbl
U JIOCTHXKEHUS €€ yCTOWYMBOTO Pa3BUTHSI; OCO3HABATH OMACHOCTh TOKCUYECKOTO JACHCTBUS HA )KUBBIE OPTaHU3MBI
onpenenEHHBIX OPraHMYEeCKUX BEIIECTB, MOHUMas cMbIci nmoka3atens [1JIK; ananu3upoBath 11e71eco00pa3HoCTh
NPUMEHEHHUS OPTaHUYECKUX BEIICCTB B TIPOMBIIINICHHOCTH M B OBITY C TOYKH 3PCHHSI COOTHOIIIEHUS PUCK-TIONH3a;
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17) cpopmuposannocme ymenuii.: ocywecmensims neJICHANPABICHHBIN IIOMCK XUMUYECKON HH(POpMAITHH
B Pa3IMYHBIX UCTOYHUKAX (HAydyHas U ydeOHO-HayuyHas auteparypa, CMU, UaTeprer u ap.), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO, TepepadbaThiBaTh €€ U WCIIOIH30BaTh B COOTBETCTBUHU
C TOCTaBJIEHHOW y4eOHOM 3a7aueii.

11 KIIACC
[IpeameTHbIE pE3ynbTaThl OCBOCHUS Kypca «O011ast 1 HEOpraHuYecKasi XUMUsD) OTPAKaOT:

1) cpopmuposannocms npedcmasnenuti: 0 MaTepUaIHLHOM €AUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y ITI03HAaBA€MOCTH SIBJIEHUW NPUPOABL;, O MECTE U 3HAYEHUU XMMHH B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJIH
B 00ECIEYEeHUHU YCTOMYMBOTO Pa3BUTHS, B PEIICHUU MPOOIJIEM IKOJIIOTUUYECKOM, SHEPTeTHUECKON U MUIIEBOI
0€30MacHOCTH, B Pa3BUTHUH MEIMIIMHBI, CO3JaHUN HOBBIX MAaTEPHAJIOB, HOBBIX UCTOUHUKOB 3HEPIHH,

B 00€CleueHNU PalMOHAIBHOTO MTPUPOAOIIOIb30BaHUs, B (POPMUPOBAHUU MUPOBO33PEHUS U OOLIEH KYJIbTYpPbI
4eJIOBEKA, a TAK)KE IKOJIOTHYECKN OOOCHOBAHHOT'O OTHOLLIEHUS K CBOEMY 370POBBIO U IIPUPOAHOM CpEE;

2) cchopmuposanHocms 81adeHuss CACTEMON XUMHUYECKHUX 3HAHUH, KOTOpas BKIIIOYAET: OCHOBOITOJIAraroIue
MOHATUSL — XUMHUYECCKHIA AIEMEHT, aTOM, SIPO aToMa, U30TOIIB, SJICKTPOHHAsE 000JI0YKa aToMma, S-, P-, d-aToMHbIE
opOUTaIu, OCHOBHOE M BO30YK/IEHHOE COCTOSHUSA aTOMa, THOpUINU3allis aTOMHBIX OpOUTaNel, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBA3b (KOBAJICHTHAs!, HOHHAs,
MeTaJIIMYeCcKasi, BOAOPOHAS ), KpUCTAIIINYECKas pelIéTKa, XMMUUECcKasi peaklus, pacTBOP, AJIEKTPOJIUTHL,
HEJIEKTPOJIUTHI, DJIEKTPOIUTHYECKAS JUCCOLMALINS, CTEIIEHb JUCCOLMALMY, BOLOPOIHBIN I10KA3aTeIlb, OKUCIUTEIND,
BOCCTaHOBUTEIb, TETNIOBOM 3(h(PEKT XUMUUECKON PEaKIMH, CKOPOCTh XUMUYECKOMN peakiuu, XUMUYECKOe
paBHOBECHE; TEOPUHU U 3aKOHBI (TEOPHS SIEKTPOIUTHUECKOMN TUCCOLMALINN, IEPUOAUYECKUIN 3aKOH
. . Menneneesa, 3aKOH COXpaHEHUsI MACCHI BEIIECTB, 3aKOH COXPAHEHUS U IIPEBPALEHUs SJHEPTUHU IIpU
XUMHUYECKUX PEAKIUAX, 3aKOH IIOCTOSIHCTBA COCTaBA BEILIECTB, 3aKOH JIEHCTBYIOIINX MAcCC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMUU, MUPOBO33PEHYECKUE 3HAHUS, JIEKAILIUE B OCHOBE IIOHMMAHUS IPUIMHHOCTH
U CUCTEMHOCTH XMMMUYECKHUX SIBJIICHUM; COBPEMEHHBIE IIPEICTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM, HOHHO-
MOJIEKYJISIPHOM U HAJAMOJIEKYJISIPHOM YPOBHSX; MPEICTABICHUA O MEXaHU3MaxX XUMUYECKUX PEaKIUH,
TEPMOJUHAMHUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHUs, 0 XMMHUYECKOM PABHOBECHH, PACTBOPAX
U JIMCTIEPCHBIX CUCTEMaX; (DaKTOJIOTrMUECKHE CBEICHUS O CBOMCTBAaX, COCTAaBE, MOJYyUYEHUH U 0€30I1aCHOM
MCIOJIb30BaHNHU BaXKHEUIINX HEOPraHMUYECKHUX BEIIECTB B OBITY M MPAKTUUECKON JAESITEIbHOCTH YeJIOBEKa, OOLINX
Hay4HBIX IPUHIMUIIAX XUMUYECKOIO IIPOU3BOACTBA;
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3) cpopmuposannocms ymenuil: 6viA61AmMs XapaKTePHbIE MPU3HAKY IMOHITHN, YCTAHABIMBATH UX
B3aMMOCB$3b, UCIIOJIB30BAaTh COOTBETCTBYIOINE IOHATHUS IIPU ONMCAHUNA HEOPTaHUYECKUX BELIECTB U HUX
IIPEBPAILECHNN;

4) cihopmuposanHocmeb ymMeHus UCNOIb308aMb XAMUIECKYIO0 CHMBOJIMKY JIJISl COCTAaBIICHUS (POPMYIT BEIIECTB
Y YpPaBHEHHMI XMMHUYECKHX peakuuii; cucreMarnyeckyro HoMeHkiarypy (IUPAC) u TpuBranbHble Ha3BaHUS
OT/ICJIBHBIX BEILIECTB;

5) cpopmuposannocme ymenus onpedensims BaJICHTHOCTh U CTETICHb OKUCIICHHSI XUMHYECKUX DIIEMEHTOB
B COCAMHEHUSX; BUJ XUMUYECKON CBA3M (KOBaJEHTHAs, HOHHAs, METaJUIMYECKasi, BOJIOPOJHAs); THUII
KPHUCTAJUINYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;

6) chopmuposannocms ymenus 06vsCHAMb 3aBUCUIMOCTD CBOMCTB BEIIECTB OT BUIa XUMUYECKON CBSI3U
Y TUIA KPUCTAIUIMYECKON PEIIETKH, OOMEHHBIN 1 IOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM
CBSI3U;

1) cchopmuposannocms ymenuil: Kiaccughuyuposams: HEOPraHMIESCKIE BEIIECTBA TI0 UX COCTaBY;
XUMHUYECKUE PEAKLIUU IO PA3IUYHBIM NpU3HAKaM (YUCIIYy U COCTaBY Pearupyrouux BEIIECTB, TEIIIOBOMY 3 PeKTy
pEeaKLK, U3MEHEHUIO CTEIIEHEN OKUCIEHUS 3JIEMEHTOB, OOPATUMOCTH, YYACTHIO KaTalIu3aTopa U T. I1.);
CaMOCTOSITENIbHO BHIOMPATh OCHOBAHUS M KPUTEPHUH ISl KIacCU(UKALIMY N3YYaeMbIX BEILIECTB U XUMHUYECKHUX
pEeaKLHnii;

8) cihopmuposannocmo ymenus packpwisams cmuica iepuoandeckoro 3akona /1. 1. Menzaeneepa
U JIEMOHCTPUPOBATH €T0 CUCTEMATU3HUPYIOILYIO0, OOBSICHUTEIbHYIO U MPOrHOCTUYECKYIO (DYHKIINH;

9) cghopmuposanrnocme ymenuii: xapakmepuzo8ams IEKTPOHHOE CTPOCHHE aTOMOB 1 MOHOB XMMHUYECKUX
3JIEMEHTOB MEPBOr0— YETBEPTOTrO nepuoaoB [lepunonnueckon cucremsl [. M. MenaeneeBa, uCNoJib3ys TOHITHS
«IHEPTEeTHYECKHE YPOBHIY, «IHEPIETUUCCKUE MTOyPOBHUY, «S-, P-, 0-aTOMHBIC OpOUTAINY, KOCHOBHOEC
U BO30YXJIEHHOE SHEPTETUUECKHE COCTOSHUS aTOMay; OOBIICHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U MX COCIMHEHUH 110 niepuoaam u rpynnaM [leproanueckoi cucTeMbl
. 1. Menaeneesa, BAJICHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHHUS X JJIEKTPOHHBIX
000J10YEK;

10) cghopmuposannocme ymenuii: xapaxmepuzoéams (ONMUCHIBATH) OOIIME XUMHUUECKHE CBOWCTBA BEIICCTB
Pa3JIMYHBIX KJIACCOB; MIOATBEPKAATh CYLIECTBOBAHNE FEHETUYECKOU CBSA3U MEXYy HEOPraHUYECKUMU BEIIECTBAMMU
C IOMOIIBI YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

11) cchopmuposannocms ymenus packpviéams CyIHOCTh: OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIU
MOCPEJICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajaHca 3TUX peakluid; peakiiiii HOHHOTO OOMeHa MyTEM COCTaBIICHUS
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WX TOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI; PEAKIIUi THIPOJIN3a; PEaKINil KOMIUIEKCO0Opa3oBaHus (Ha
MpUMeEpPe TUAPOKCOKOMIUICKCOB IIMHKA U ATFOMUHHS );

12) cipopmuposannocme ymenus 00vsACcHAMb 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKUX PEAKIUil ¢ y4ETOM
WX DHEPTeTUYECKUX XapaKTePUCTHK, XapaKTep N3MEHEHHUSI CKOPOCTH XMMUYECKON PEaKIIui B 3aBUCUMOCTH OT
pasITuYHBIX (AKTOPOB, & TAKXKE XapaKTeP CMEIICHHUS] XUMUYECKOTO PABHOBECHS IO/ BIMSIHUEM BHEITHUX
BozaeiicTBuit (mpunnun Jle [llarense);

13) cipopmuposannocme ymenus xapakmepuzoeams XUMUIECKAE PEAKIINH, JISKAIIHE B OCHOBE
MIPOMBITTUICHHOTO TTOTYYEHUSI CEPHOU KUCIIOThI, aMMHAKa, OOIME HAYYHBIC MPUHITATIEI XUMHYECKHUX TTPOU3BOJICTB;
11eJIECO00PA3HOCTh MPUMEHEHHSI HCOPTAHNYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH 3PCHHUS
COOTHOIICHHSI PUCK-TIONB3A;

14) cghopmuposannocms éradenuss CACTEMOM 3HAHUIA O METOJIaX HAYYHOT'O MO3HAHMS SIBJICHUN TIPHPOJII —
HaOII0ICHUE, M3MEPEHHE, MOJICITHPOBAHNE, IKCIIEPUMEHT (pEabHBI M MBICJICHHBIN ), UCIIOJIb3yEeMbBIX
B €CTECTBCHHBIX HayKaX; YMEHUS MPUMEHATH 3TH 3HAHHS MPU SKCIIEPUMEHTATLHOM MCCIICI0BAHUN BEIIECCTB U JIJIS
O0OBSICHCHHS] XUMUYECKHX SBIICHUN, UMEIOIIUX MECTO B MPHUPOJIC, IPAKTUICCKOM NEITEIHHOCTH YeIOBEKa
U B IIOBCEIHEBHOM JKU3HU;

15) cqpopmuposannocme ymenust 6vis16/15mey B3aMMOCBSI3b XUMHUUCCKUX 3HAHUH ¢ TTOHATUSAMHU
U TPEJCTaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB AJi 00Jiee 0CO3HAHHOTO TOHUMAaHUS
MaTepPHAIBHOTO €IMHCTBA MUPA;

16) cihopmuposannocme ymenust npoeooums pacuémoi: ¢ UCIOJIb30BAHUEM MOHATHN «MaccoBas JI0JIs
BEIIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTPAIIK»; MACChI BEIIECTBA WJIM 00bEMA rasza 1o u3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE UM O0BEMY OJTHOTO M3 YUaCTBYIOIIHUX B PEAKIUU BEIIECTB; TEIIOBOTO A dheKTa
peaKiMK; 3HAYSHHST BOJOPOIHOTO TTOKA3aTeNsi PAaCTBOPOB KHUCIIOT U IIEJI0UeH ¢ M3BECTHOU CTEMEHbIO TUCCOIUAIINN;
Macchl (00bE€Ma, KOJTMYECTBA BEIECTBA) IPOYKTA PEAKIIMHU, €CIIM OJHO U3 UCXOAHBIX BEIIECTB AaHO B BUJIC
pacTBopa ¢ onpenenéHHON MacCOBOM JI0JIel PacCTBOPEHHOTO BEIIECTBA UJTU IAHO B U30BITKE (MMEET MPUMECH ); AOTU
BBIXOJIa IPOYKTa peaKIuu; 00bEMHBIX OTHOIICHUM Ta30B;

17) cqpopmuposannocme ymenuil.: camocmosamenbHo NIAHUPOSAms U NPOoOUNb XUMUYCCKHA SKCIICPUMEHT
(mpoBeneHne peakiuii FOHHOTO 0OMEHa; TMTOATBEPKIEHNE KaueCTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIIECTB;
OTIpeJIeICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHANKATOPOB; U3yUEHNE BIUSHUS PA3TUIHBIX (PaKTOPOB HA
CKOPOCTbh XUMUYECKOHN PEAKITUH; PEIICHUE SKCTIEPUMEHTAIIBHBIX 3a/1a4 10 TeMaM «Metamie» u «HemeTtamisy)

C coOMroZeHuEM TIPABIIT 0€301TacCHOTO OOpaIeHHs C BEIIECTBAMHU U JIa0OPAaTOPHBIM 000PYI0BAHUEM,
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(dbopMyIHpOBaTH 11E€TTH UCCIIEIOBAHUS, TIPEACTABISITh B PA3IMIHON (JOpME PE3yIbTaThl IKCIICPUMEHTA,
aHaJIM3UPOBATh U OIIEHUBATH UX JIOCTOBEPHOCTH;

18) cghopmuposannocme ymenuii: cobniodams npasuia MOIH30BAHUS XUMAYCCKOU MTOCYI0M
1 J1abopaTopHBIM 000PYIOBaHUEM, OOpAIICHUS C BEIIECTBAMHA B COOTBETCTBUU C HHCTPYKITUSMU TI0 BBIMIOJTHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB; SKOJIOTHIECKH IE€7I€CO00Pa3HOTO MOBEICHUS B OBITY U TPYI0BOM
JNEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3J0POBbs, OKPYKAIOIIEH TPUPOAHOM CPEABI U JTOCTUKEHUS €€
YCTOWYMBOIO Pa3BUTHUSI; OCO3HABATH OMACHOCTh TOKCUYECKOTO ACHCTBUS Ha KUBBIE OPraHU3Mbl ONPEICIIEHHBIX
HEOPraHMYEeCKUX BEIIECTB, TOHUMAas cMmbIca nokazareis 111K

19) cghopmuposannocms ymenuii: ocyuecmsnsime yereHanpasienHblll NOUCK XAMHYECKON HHPOpMaIiH
B Pa3IMYHBIX UCTOYHUKAX (HaydHas U yueOHO-HayuHas auteparypa, CMU, UaTepHeT u ap.), KpUTHIECKA
aHaJM3UPOBATh XUMUYECKYIO MH(popMaluio, mepepadaThiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUU
C TOCTaBJIEHHOM y4eOHOM 3a7aueii.

COAJEPKXAHHUE YYEBHOI'O IIPEIMETA «XUMM»

10 KIIACC. OPTAHUYECKAS XUMUSA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUM

[IpenMer 1 3Hau€HUE OPraHUYECKON XUMUH, IPEACTABIEHUE O MHOI000pa3uy OPraHMYECKUX COSANHEHUN.

DJEKTPOHHOE CTPOEHUE aToMa YIJIepOoJia: OCHOBHOE U BO30YXAEHHOE COCTOSIHMS. BaeHTHbIe BO3MOXKHOCTH aTromMa
yriaepoaa. XuMu4eckas CBsi3b B OpPraHM4EeCKUX COeTUHEHUIX. THUmbl THOpUaN3aly aTOMHBIX OpOUTaiel yrieposa.
Mexanu3mbl 00pa30BaHUs KOBAJICHTHON CBS3U (OOMEHHBIN U JIOHOPHO-aKIENTOPHBIN). THUIIBI TepeKphIBAaHUS AaTOMHBIX
opbuTtaneii; 6- u m-csizu. OauHapHas, IBOWHAS U TPOiHas CBs3b. CIIOCOOBI pa3phiBa CBA3EH B MOJIEKYJIaX OPTaHHYECKUX
BemiecTB. [TonsiTue 0 cBOOOAHOM pajnukaie, Hykjieoduse u aneKTpodure.

Teopus cTpoeHust opraHudecKkux coenruHeHut A. M. byTiepoBa 1 COBpeMEHHBIE IPEACTABIEHUS O CTPYKTYPE MOJIEKYJL.
3HaueHHE TEOPUH CTPOCHUSI OPraHUYECKUX COeTUHEHUI. MoJleKysipHbIe U CTPYKTYpHbIE (GopMyiibl. CTpyKTypHBIE (OPMYIIbI
Pa3JIMYHBIX BUJOB: Pa3BEPHYyTAs, COKPALIEHHAS, CKEJIETHAs.

N3omepus. Bunbl nzomepun: CTpyKTypHasi, IpOCTPAHCTBEHHAs. DIEKTPOHHbIE A(P(EKThI B MOJIEKYJIaX OPraHUYECKUX
COEeIMHEHUI (MHIYKTUBHBIN U Me30MepHbId 3 dexTsl). [IpeacraBnenne o knaccudukanuu opraHudyeckux BemiecTs. [lonarue
0 (yukuuonaneHoM rpynmne. I'omonorus. ['omonoruyeckue psasl. CucremaTruueckasi HOMEHKIATypa OpraHUu4eCKuX
coenunennii (IUPAC) u TpuBHasibHbIE HA3BAHUS OTJEIBHBIX IPEICTABUTEIIECH.
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OcobeHHOCTH U KITacCU(DUKAIUS OpraHUIECKUX peakiuii. OKUCIUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIINN B OPTaHUIECKOM
XUMHUHU.

OKCIEPUMEHTAIbHBIC METO/Ibl M3YUYCHHS BEIIECTB U MX MPEBPAIICHUN: 03HAKOMJIEHUE ¢ 00pa3liaMy OPraHuYeCKUX
BEIIIECTB U MaTeprajlaMHi Ha UX OCHOBE; OIBITHI IO MPEBPAIICHUIO OPTAHMYECKUX BEIIECTB IIPU HArpeBaHUH (ILJIABJICHHE,
0oOyIJIMBaHWE U TOPEHUE); KOHCTPYUPOBAHUE MOJIENIEH MOJIEKYJI OPTaHUYECKUX BEIIECTB.

Yraesogopoasl

Ankanpl. ['oMooruueckuii ps1 ajakaHoB, oomas GopMmysa, HOMEHKIATypa U H30MEPHsl. DIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJT aIKAHOB, SP3-THOpUIM3AIIHS aTOMHBIX OpOHTanel yrieposaa, 6-cBsi3b. KoHhopmepsl.
Pu3n4eCcKre CBOMCTBA AJIKAHOB.

XUMUYECKUE CBOMCTBA AJIKAHOB: PEAKIIMU 3aMEIICHUSI, 30MEpHU3alluu, AeTUAPUPOBAHMS, [IUKIIA3AIMU, TUPOJIN3A,
KpekuHra, ropenus. [IpeacraBienue o MexaHu3Me peakivii paIuKaaIbHOTO 3aMEIIEHUS.

Haxoxnenue B nipupoje. CriocoObl MOTYYEHUSI 1 TPUMEHEHHUE AJIKaHOB.

Huxnoankanel. O611as hopmyiia, HOMEHKIaTypa U u3zomepus. OCOOEHHOCTU CTPOEHUS U XUMUYECKUX CBOMCTB MaJIbIX
(IuKIIOTIpONaH, IMUKJIOO0YTaH) U OOBIYHBIX (I[UKJIONEHTAH, IIUKJIOTEKCaH) UKI0aKaHOB. CIOCOOBI MOJYyYeHUSI U TIPUMEHEHUE
HUKJIOATKAHOB.

Ankenbl. 'oMosioruueckuii psji ajJkeHoB, o0Omas Gopmysa, HOMEHKIATypa. DJIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI aJIKEHOB, SP2-TUOpUIU3AINS ATOMHBIX OpOUTANIel yraepoa, 6- U T-CBsi3u. CTPyKTypHasi U reomeTpudeckas (1uc-
TpaHc-) uzoMmepus. Gu3nuecKue CBOMCTBA AJIKEHOB.

XUMHUYECKHE CBOMCTBA: PEAKLIUU ITPUCOCIUHEHNS], 3AMELLCHUS B O-TI0JIOKEHUE ITPU JBOMHOM CBSI3H, OJIMMEPU3ALNU
u okucienus. [IpencraBnenrne o MexaHU3Me peakIuu EKTpodUIbLHOTO pucoeauHenus. [IpaBuino MapkoBHHUKOBA.
KauecTBeHHbIE peaku Ha JBOMHYIO CBS3b.

CriocoObl IOJTy4eHUSI 1 TIPUMEHEHHE aJTKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpspKEHHBIC, M30JIMPOBAaHHbIE, KyMyTupoBaHHbIe). OCOOEHHOCTH
AIIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOMCTB CONMPSHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepuzarus
CONPsDKEHHBIX TUEeHOB. CrocoObl OYYeHHS M TIPUMEHEHUE alTKaIMEeHOB.

Anxunbl. 'oMosioruueckuii psaj ankuHoB, oOmas Gopmysa, HOMEHKIATypa U U30MepHsi. IEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJT AJIKHHOB, SP-TUOPUAU3AIUS aTOMHBIX opOuTasiel yraeposa. dusnydeckue CBOWCTBa
AJIKUHOB.

XUMHUYECKHE CBOWCTBA: PEAKIIUU ITPUCOCINHEHNS, AUMEPU3ALIMU U TPUMEPU3ALNU, OKUCIIeHUs. KucioTHble cBOMCTBA
AJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b. KauecTBEHHBIE peakiuy HA TPOUHYIO CBSI3b.

CnocoObl MOJIy4eHUs U TPUMEHEHUE aJTKUHOB.
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ApomMartudeckue yrieBoaopos! (apeHsl). ['omonorndyeckuit psaa apeHoB, oomas GopMyiia, HOMEHKIIaTypa U M30MEpHsl.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI OeH307a. [IpaBuio apoMaTnyHOCTH, MPUMEPBI APOMATHYECKUX
coenuHeHni. PU3NYECKUE CBOMCTBA APEHOB.

XHUMHUYECKUE CBOICTBA OEH30JIa U €r0 TOMOJIOTOB: PEAKIIMK 3aMENIEHUSI B OEH30JIbHOM KOJIBLE U YIJIEBOIOPOIHOM
paaukane, peakiiuy MpUCOeAMHEHNUs, OKICIIEHnE ToMoJIoroB OeH3omna. [IpeacraBienue o MexaHu3Me peakiuil 3eKTPOPUILHOTO
3ameruenus. [IpeacraBienue 00 OpUEHTHUPYIOIIEM JIEUCTBUM 3aMECTUTENEH B OEH30JIbHOM KOJIbLIE HA IPUMEPE ATKHIIbHBIX
paanKanoB, KapOOKCUIIbHOM, THAPOKCUIBHOW, aMUHO- U HUTPOTPYMIIbl, aTOMOB IaJIOT€HOB.

Oco0eHHOCTH XMMHUYECKUX CBOMCTB cTupona. [lonumepusanus ctupoda.

CnocoObl NOJIy4eHUss U MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJAOPOIOB.

[Tpuponnsrii raz. [lonytasie HeTHBIE Ta3el. HedTh 1 €€ mpoucxoxnenne. KaMeHHBIN yrojib U MPOAYKTHI €T0
nepepadoTKU.

Cnoco0bl nepepabOTKH HE(TU: IEPErOHKA, KPEKUHT (TEPMUYECKUI, KaTaTUTUUECKUI ), pudopMuUHT, nuposu3. [IpoayKTsl
nepepadoTKu He(PTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IUYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHHE rajlOreHIPOU3BOIHBIX YIIIEBOIOPOAOB. Peakniny 3amelnieHns rajJoreHa Ha THIPOKCOTPYIIIY,
HUTPOTPYIIITY, IUAHOTPYIIITY, aMUHOTPYIITy.J[efiCTBHUE HA TaJIOT€HIIPOU3BOJHBIE BOJHOTO U CIUPTOBOIO PACTBOPA IIEIOYH.
B3anMozeiicTBuE AUTajJOreHaJKaHOB ¢ MarHueM U IUHKOM.IIoHATHE 0 MeTayuioopraHu4ecKux coeMHeHusAX. Mcnonp3oBanue
raJIOreHIIPOU3BOIHBIX YIJIEBOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEILECTB.

OKCIepUMEHTANIbHBIE METO/IbI M3YUEHUS BEIIECTB U UX MPEBPALICHUN: U3yuyeHHE PU3NUECKUX CBOICTB YIiI€eBOJAOPOIOB
(pacTBOPUMOCTH), KAUECTBEHHBIX PEAKIIUH YTIIEBOIOPOIOB PA3IMUHBIX KIACCOB (0OeCIIBEUMBAaHUE OPOMHOM HIIM MOJTHON BOBI,
pacTBopa MepMaHIraHaTta Kajus, B3auMOJICHCTBUE alleTUJIeHa ¢ aMMHUAYHbIM pacTBOpoM okcuia cepedpa(l)); kauecTBeHHOE
oOHapyXeHHE yTiepoaa U BOAOPOJa B OPTraHUYECKUX BEIECTBAX; MMOJIyY€HHE ITHIIEHA U U3yUYEHUE €T0 CBOMCTB; O3HAKOMIICHUE
¢ xoyuekusamu «Hedte» 1 «Yronby, ¢ oOpa3namu miactMacc, KayduykoB U PE3HHbI; MOJCIUPOBAHUE MOJIEKY
YTJIEBOJOPOOB U raJOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoacoaepxkamme opranudeckue COeJUHEHUS

[IpenenbHble 0THOATOMHBIE cUPThl. CTpoeHHE MOJIEKYI (Ha IpUMEpPE METaHOJIa U TaHoda). ['oMmonorudeckuil ps,
oOurast popmyia, U30MepHsi, HOMEHKJIAaTypa U kiaccudpukanus. Ousndeckue cBOWCTBa MpeebHbIX OAHOATOMHBIX CIIUPTOB.
Bonopoansie B3 MEXAY MOJIEKYJIAMH CITUPTOB.

XVMMHUYECKHE CBOMCTBA: PEAKLIMU 3aMEIIECHHUS, JETUIpaTalui, OKUCICHHS, B3aUMOEICTBHE C OPraHNYECKUMHU
Y HEOPraHWYECKUMHU KHcioTaMu. KauecTBeHHas peakiys Ha OJHOATOMHBIE CIUPTHI. JlelicTBHE 3TaHONa 1 METAaHOJa Ha
opranusm yenoBeka. CrocoObl MOJy4YeHHsI U MPUMEHEHHUE OJJHOATOMHBIX CITUPTOB.
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[Ipocteie adupsl, HOMEHKIATypa U u3oMepusi. OCOOCHHOCTH QU3UYECKUX U XUMUYECKUX CBOMCTB.

MHOroaToMHbI€ COUPTHI — STUJICHTIIMKOIb U MIUIEPUH. OU3NUECKHE U XUMUYECKUE CBOMCTBA: PEaKIUU 3aMEIIEHNUS,
B3aMMO/ICHCTBUE C OPTraHUYECKUMU U HEOPraHWYECKUMU KUCJIOTaMH, KAYeCTBEHHAsI PEaKIIUsl HA MHOTOATOMHBIE CIIUPTHI.
[IpeacraBnenre 0 MEXaHU3ME peakuii HyKJIeoUIHLHOTO 3aMerieHus. JleiicTBue Ha opranu3M desnoBeka. CrocoObl MOTydeHUs
U TPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoin. CTpoeHHE MOJIEKYIIBI, B3AMMHOE BIMSHHAE THAPOKCOTPYIIIBI i OCH30JbHOTO sipa. Pu3ndeckue cBOCTBa (heHoma.
OcoOeHHOCTH XUMHUYECKUX CBOMCTB (eHomna. KauecTBennble peakiinu Ha Genon. TokcnanocTh penona. CriocoObl MoTydeHus
U ipuMeHeHue gperomna. GexonpopmanbaeTuaHAS CMOIA.

KapOoHmibHBIE COETUHEHHS] — aJIBICTUABI U KETOHBI. DJIIEKTPOHHOE CTPOSHUE KapOOHUIILHOM Tpymmbl. [ oMoiornaeckue
PSIBI ATTBICTHIOB U KETOHOB, 0011as hopmyra, H30MepHsi © HOMEHKIaTypa. Ou3ndeckue CBOMCTBA albICTHIOB M KETOHOB.

XUMUYECKHE CBOMCTBA alIbJIETHU/IOB U KETOHOB: peakinu npucoenuHenus. [IpencrapieHue o MexaHu3Me peakiuii
HyKJIeo(pribHOTO TpucoeanHeHrs. OKUCICHNUE allbJIETHU/IOB, KAUECTBEHHbBIC PEAKIINU Ha ajabAaeruabl. CriocoObl MOTyYEHUS
Y IPUMEHEHUE aIbJCTHI0B U KETOHOB.

OnHOOCHOBHBIE TIPE/ICIbHBIE KAPOOHOBBIE KUCTOTHL. OCOOEHHOCTU CTPOEHUS MOJIEKYJ KapOOHOBBIX KUCTOT. M3oMepust
U HOMEHKIaTypa. Ou3ndecKkue CBONCTBA OJJHOOCHOBHBIX MPEICTbHBIX KaPOOHOBBIX KUCIOT. BomOpOAHBIE CBSA3U MEXKIY
MOJIEKYyJIaMHi KapOOHOBBIX KHUCIIOT.

XHUMHUUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, Peakiys dSTepruUKaINK, PEAKIIMHU C YYACTHEM YTJIEBOJIOPOIHOTO
pagukana.

Oco00EHHOCTH CBOMCTB MypaBbUHOM KHUCIIOTHI.

[TonsiTHe 0 MPOM3BOHBIX KAPOOHOBBIX KUCIOT — CIIOXKHBIX dPUpaxX, aHTUIPUAAX, TAIOTCHAHTUPUIAX, aMUaX,
HUTpHIax. MHOrooOpasue KapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEIPEACIBbHBIX U apOMAaTHUYECKUX KapOOHOBBIX KUCIIOT,
JTUKapOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX KUCTOT. [IpefcTaBuTe N BRICIINX KaPOOHOBBIX KHCIIOT: CTEapUHOBAs,
MaJbMUTHHOBAS, OJICMHOBAS, JTMHOJIEBAS, TUHOJIEHOBAs KUCIOTHI. CTIOCOOBI MOTYyYSHUSI U TTPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxnble a¢upsl. ['oMonorudyeckuit psj, oomas popmyiia, u3oMepus 1 HOMEHKIIaTypa. OU3nYecKre 1 XUMHUYECKUE
CBOWCTBA: TUAPOJIU3 B KUCIIOW U LIEJIOYHOU CpEeE.

Kupsi. Ctpoenue, puznueckre 1 XMMUYECKHE CBOMCTBA KUPOB: THAPOJIU3 B KUCIION | 1IeI0uHOo# cpene. OcoOeHHOCTH
CBOWCTB KMPOB, COJEPKAIINX OCTATKU HEMPEAEIbHBIX JKUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MpbuT4 KaK coJIi BBICIITMX KapOOHOBBIX KUCIIOT, UX MotoIee nelicTBue. [IoHITHEe 0 CHHTETUYECKUX MOIOIIUX CPEICTBaX
(CMCO).

OO6mrast xapakTepucTuka yrieBojoB. Knaccudukaius yrieBo1oB (MOHO-, IU- U TIOJIMCAXapHIbI).
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Monocaxapuapl: TJIIOK03a, (GPYKTO3a, TaIaKTO3a, pud03a, 1e30Kkcupr003a. OU3NIecKue CBOMCTBA U HAXOXKICHHUE
B npupoje. orocunres. Ontuueckas nzomepus. KonpuaTo-1ienHas TayroMepus Ha MPUMEPE MOJIEKYJIbI TJIFOKO3bI, MPOEKIIUU
Xeyopca, 0- 1 f-aHOMEepBI TITIOKO3bI.

XUMHYECKUE CBOMCTBA ITIOKO3bI: PEAKIIMU C YYACTUEM CHUPTOBBIX U aJIbJIETUIHOW TPYIII, CHUPTOBOE
U MOJIOYHOKHCIIOE OpokeHue. [I[puMeHeHne rIroKo3bl, €€ 3HaYeHUE B KU3HEIECATCILHOCTH OPTaHU3Ma.

Jncaxapuapl: caxapo3a, MajabTO3a U JJakTo3a. BoccTaHaBmMBarmmMe 1 HEBOCCTAHABIMBAKOIIME qUcaxapuasl. [ uaponus
nucaxapuaoB. HaxoxaeHne B mpupoJie U NMPUMEHECHUE.

[Tonucaxapuasl: Kpaxmai, IITUKOTEH U 11101033, CTpOCHUE MaKpOMOJIEKYJ KpaxMmarna, TIIMKOTeHa U 1EJUTH0JIO3BI.
du3nUeCcKre CBOMCTBA KpaxmaJsa U LEJUTF0I03bl. XUMUYECKHE CBOMCTBA Kpaxmaa: TUIPOJIN3, KAYECTBEHHAS! PEAKIUSI C UOJOM.
XHUMHYECKUE CBOMCTRA IEJUTIONIO3BI: THAPOIIN3, MOTydeHre 3(HUpoB 1eIuTt010361. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHBIN MIENK).

ODKCIEPUMEHTAIbHBIC METOAbI N3YUYEHHS BEIIECTB U UX MPEBPALICHUN: PACTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJE,
B3aMMOJCHCTBUE 3TAHOJIA C HATPUEM, OKHCIICHUE STUIIOBOTO CIIUPTA B AJIBJIETHU]I HA PACKAIEHHON METHOM TPOBOJIOKE;
OKHCJICHHE 3TUJIOBOTO CUPTA AUXPOMATOM Kayiusl (BO3MOXKHO MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); KAUECTBEHHBIC PEAKIIMU HA
anpaeruabl (¢ ruapokcugom nuammuncepeopa(l) u rugpoxcunom menu(Il)); peakuus rmunepuna ¢ rugpokcuaom meau(Il);
XMMHUYECKHE CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI; B3aMMOJIEHCTBHE PACTBOPA ITIOKO3bI ¢ ruapokcuiom meau(1l);
B3aUMOJICUCTBHE Kpaxmalia ¢ MOJIOM; PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMaM «CriupThl U ¢heHouby. «KapOoHOBbIE
KUCJIOTHI. CII0KHBIE Y(DUPBI.

A30TCoAep:KalMe OPraHnvecKre CoOeIuHEeHUs

AMUHBI — OpraHUYeCcKre MPOU3BOAHbIC aMMuaka. Kinaccudukaius aMuHOB: anu@aTUIecKue U apoMaTUIECKIE;
MepBUYHBIC, BTOPUYHBIC U TpeTuyHbie. CTpoeHue MOJIeKyJ, o01ias ¢hopmyia, u3o0Mepusi, HOMEHKIIaTypa U (pusndeckue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aMn(paTUIECKUX aMUHOB: OCHOBHBIC CBOMCTBA, aJIKUJITUPOBAHKE, B3AaUMOICHCTBUE TIEPBUYHBIX
aMUHOB C a30TUCTOM KUCIO0TON. CoNun anKuIaMMOHHS.

AHWINH — TIPEACTAaBUTENIb AMUHOB apoMaTH4ecKoro psiaa. CTpoeHue aHuiauHa. B3anMHoe BiIMsIHUE TPYIIN aTOMOB
B MoJIeKyJie aHuimHa. OCOOCHHOCTH XMMHYECKUX CBOWCTB aHWIMHA. KauecTBeHHbIE peaKkIy Ha aHUJIHH.

CriocoObl IOJTy4eHHsI 1 IpUMEHeHHe anudaTtndeckux aMuHoB. [lomydyenne anunmHa u3 HUTpoOeH30J1a.

AmuHokuciotel. Homenkiiatypa u uzomepusi. OTaelibHbIe MPEICTABUTENN 0-aMUHOKHUCIIOT: TJIUIWH, aJlaHWH,
(dheHunanaHuH, CepuH, TTyTAMUHOBAS KUCIOTA, TU3UH, ITMCcTenH. OnTHYecKas U30Meprus aMMHOKHUCIIOT: D- 1 L-aMUHOKHUCIIOTHI.
duznyeckre CBOMCTBA AMUHOKHUCIIOT. XUMUYECKHE CBOWCTBA AMHUHOKHCIIOT Kak aM(pOTEPHBIX OPTAaHUYECKUX COCTMHECHHM,
peakivs MOJUKOHEHC AU, 00pa30BaHue MENTUIHON CBs3U. bronornyeckoe 3HaueHne aMUHOKUACTOT. CUHTE3 U THIPOJIN3
MEeNTUIOB.
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benku kak npupoansie noaumepsl. [lepBuunasi, BTopuyHas U TpETHUHAs CTPYKTypa OeNIKOB. XUMUYECKHE CBONCTBA
OeNKOB: THIPOJIN3, ICHATypalusl, KaUeCTBEHHbIE peakuuu Ha Oenku. [lonsaTue 06 a3oTcoaepKalux reTeporMKINIYEeCKUX
coequHeHMsX. [ITupuMuIuHOBBIE U TypUHOBBIE OCHOBaHMS. HyKI€MHOBBIE KHCIIOTHI: COCTaB, CTPOCHHE U OMOJIOTHYECKas POJib.

DKCIEepUMEHTAIbHBIE METO/Ibl U3YUYECHHS BEIIECTB U MX MPEBPAIICHUI: paCTBOPEHUE OEIIKOB B BOJIE; JI€HATYpaLlUs
O€NKOB IIPH HArPEBAaHWU; [[BETHBIC PEAKIIMHN HA OCJIKH; pEIICHHE HKCIIEPUMEHTAIBHBIX 331a4 IO TeMaM «A30TCOIepIKalie
OpraHUYeCcKUe COeTUHEHUS» U «Pacrno3HaBaHNe OPraHMYECKUX COEAUHEHUI.

BbicokoMoieKyJIsIpHBIE COeIMHEH U

OCHOBHBIE MOHSTUSI XUMUU BHICOKOMOJICKYJIIPHBIX COSIMHEHU: MOHOMED, MTOJTUMEP, CTPYKTYPHOE 3BE€HO, CTEIICHb
MOJIMMEPU3AIUH, CPEAHSS MOJIEKYJIsIpHas Macca. OCHOBHBIE METOJIbl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI —
MOJIMMEpHU3aIs U NoJuKoHaeHcauusd. [IpeacTaBieHne o cTepeoperyasipHOCTH U HaAMOJIEKYJIIPHOM CTPYKTYpE MOJTUMEPOB,
3aBUCUMOCTH CBOMCTB MOJMMEPOB OT UX MOJIEKYJISIPHOTO U HAIMOJIEKYJISIPHOTO CTPOCHHS.

[Tonumepusie MmaTepuaibl. [lnacTtMaccsl (MOTUATHIIEH, TOJUIIPOIHIIEH, TOJIUBUHWIXIOPU, OIUCTHPOI,
MOJIMMETUIIMETaKpUIIAT, MOJUKapOOHATHI, MOJMATHIICHTEpeTanaT). Y THiIM3alus U nepepadboTka miacTuka.

DJlacTOMEphI: HATypaJIbHBIN KaydyK, CHHTETUUECKHE KayuykH (OyTaueHOBbBIN, XJIOPOTIPEHOBBIMN, H30ITPEHOBLIN)
Y CWJIMKOHBI. Pe3una.

Bonoxkna: HaTypalnbHbIe (XJIOMOK, MEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO03a, alle€TATHOE BOJIOKHO), CHHTETUYECKUE
(KarpoH U J1aBCaH).

[Tonmumeps! cienuanbHOr0 Ha3HAYCHUS (TeIIOH, KEeBIIAp, IEKTPONPOBOISIINE MOITUMEPDHI, OOpa3iiaraeMbie MOJMMEPHI).

OKCHEepUMEHTAIbHBIC METO/Ibl U3YYCHUS BEIIECTB U MX MPEBPAIICHUI: 03HAKOMJICHHE C 00pa3aMu PUPOIHBIX
U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYYYKOB; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Pacno3HaBaHue miacTMacc
U BOJIOKOH».

Pacuémmnoie 3a0auu

Haxosxnenne MoneKyIsspHOil (popMyIibl OpTaHUYECKOTO COSTMHEHUSI TI0 MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €T0
COCTaB; HAXOXACHUE MOJIEKYIISIPHOU (DOPMYJIIBI OPraHUUECKOTO COSUHEHUS 10 Macce (00hEMY) TPOTYKTOB CTOPaHUs; O
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIUU W/UIIH UCXOAHBIX BEIIECTB; YCTAHOBICHUE CTPYKTYPHOUM (POPMYIIbI
OpPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XUMHUYECKHX CBOMCTB MJIM CIIOCOOOB MOTYUYEHHUS; ONpeiesIeHre JOIU BbIX0a MPOAYKTa
pEaKLHH OT TEOPETUUECKH BO3ZMOYKHOTO.

Mescnpeomemmnoie ceasu

Peanuzanus MmexxnpeIMeTHBIX CBS3eH MPU N3YYeHUH opranndeckoil xumun B 10 kmacce ocyrecTBisieTcs yepe3
MCIIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHSTHM, TaK U MOHATUN, TPUHATHIX B OT/ACIBHBIX MPEIMETaX €CTECTBEHHO-
HAy4HOT'O LIUKIIA.
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Obwue ecmecmeeHHO-HAYYHbIE NOHAMUS: SBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3, CHHTE3,
Kkinaccudukanys, HaOMoACHIE, U3MEPEHHUE, SKCTIEPUMEHT, MOJIEITb, MOJACIIUPOBAHUE.

Qusuka: MaTepus, aToM, FIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPIreTUYECKUI YPOBEHb, BEIIECTBO, TEI0, 00BEM,
arperaTHOE COCTOSIHUE BEIIeCTBA, (M3MUCCKHE BEIMUNHBI, €IMHUAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

Buonocus: knetka, opranusm, 3JKocucTema, ornochepa, MeTaboIM3M, HACIEACTBEHHOCTh, aBTOTPO(HBIN U TeTepoTPO]HBII
THII TATAaHUsA, OpoKeHUe, POTOCHHTE3, JbIXaHNE, OCIIKH, YTIICBOIbI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

l'eoepagpus: mone3Hbie KCKOTIAeMbI€, TOTUIHABO.

Texnonozus.: muEBbIE TPOAYKThI, OCHOBBI PAIHOHAIBHOTI'O MUTAHUS, MOKOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX
W CHHTETHYECKHX BOJIOKOH.

11 KJIACC.
OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMHUU

Atom. CocTaB aTOMHBIX SAEp. XUMUYECKUN dIIeMeHT. M30TOEbI.

Kopnyckynapno-eonnoeoii dyanusm, 0goticmeennas npupooa s1ekmpona. CTpoeHUE 3JIEKTPOHHBIX 000J0YEK aTOMOB,
KBAaHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHU U MOTYPOBHU. ATOMHbIE opOuTtanu. Kinaccudukanus XuMU4eCKUX 3JIEMEHTOB (S-,
p-, d-, f-amemenTsl). PacipenencHue 31eKTPOHOB [0 AaTOMHBIM OPOUTAIISIM; NPUHYUN MUHUMYMA dHepeuu, npunyun Tlaymu,
npasuio XyHoa. INeKTPOHHbIE KOH(UTYpALIUA aTOMOB 3JIEMEHTOB MTEPBOT0—UETBEPTOTO NEPHOJIOB B OCHOBHOM
U BO30YXXJIEHHOM COCTOSIHUU, DJIIEKTPOHHBIE KOH(UTYpALIUU HOHOB.

Tousmue 06 3Hepeuu uoHU3aYUU, FHEPeUU CPOOCMBA K INeKMPOHY. DIEKTPOOTPUTIATETHHOCTD.

[Tepuonuueckuii 3akoH u [lepuoanueckas cucrteMa xumuueckux 3semMeHToB . M. MenaeneeBa. CBsi3b NEPUOAUUECKOTO
3akoHa u [leproin4ecKoil CUCTEMbl XUMHUYECKHX JIEMEHTOB C COBPEMEHHOM TEOpHUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XMMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB MO TPYIIaM U MEPHOJIaM.
3HaueHue nepuoandeckoro 3akona /[. M. Menneneena.

XuMuueckas CBsi3b. BUIbl XUMUYECKOM CBSA3HM: KOBAJICHTHAs, MOHHAS, METAJUTMYEecKasi. MexaHu3Mbl 00pa3oBaHus
KOBAJICHTHOM CBSI3M: OOMEHHBIN U TOHOPHO-aKIIEITOPHBINA. DHEPTHs U JUIMHA CBsI3U. [loapHOCTH, HAMPaBIEHHOCTh
Y HACBIIIAEMOCTh KOBAJIEHTHOU CBA3U. KpaTHble cBsA3u. BonopoaHas cBsa3b. MeXMOJIEKyIsIpHbIE B3aUMOJICUCTBHSL.

BasieHTHOCTh U BaJICHTHBIE BOBMOXXHOCTH aTOMOB. [ mOpuan3aiiys aToMHbIX opOuTaneil. CBs3b JIEKTPOHHON CTPYKTYPhI
MOJIEKYJI C X T€OMETPUUYECKUM CTPOCHHUEM (HA MPUMEPE COEAUHEHUM 3JIEMEHTOB BTOPOTO MEPHUO/IA).

[IpeacraBnenne 0 KOMIIEKCHBIX coequHeHUAX. COCTaB KOMIUJIEKCHOTO MOHA: KOMIUIEKCOOOpa30BaTelb, IUTAH/IbI.
Koopounayuonnoe yucno. Homenxknamypa KOMnIeKCHbIX coeOuHeHull. 3HauyeHue KOMnaIeKCHolx coedunenuu. [lonamue
0 KOOPOUHAYUOHHOU XUMUU.
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BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUA. TUIbI KPUCTANIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA
BEILIECTB.

[TonsiTHE O MUCHIEpCHBIX cucTeMax. MICTUHHBIE pacTBOPEI. [Ipedcmasnenue o koanouousix pacmeopax. Cnocoosl
BBIPAKEHUsI KOHLIEHTPALUHA PaCTBOPOB: MacCOBasl JIOJIs BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpausa. Hacelmennbie
Y HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KprcTamnoruaparsl.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. TpUBHANbHBIC HA3BaHUSI OTACIBHBIX MPEACTaBUTENCH
HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanus XuMHUUECKUX peaKklUi B HEOPTaHUUYECKOM 1 OpraHN4eCKOW XUMHUU. 3aKOH COXPAHEHHS MaCChl BEIIECCTB;
3aKOH COXPAaHEHUS U MPEBPAIICHHS] SHEPTUHU TPU XUMHUECKUX peakuusax. TerinoBbie 3pPeKThl XUMHUUECKUX PEaKIIUMA.
TepmoxumMu4ecKue ypaBHEHUS.

CKOpOCTh XMMHYECKOU pEaKIMK, €€ 3aBUCUMOCTh OT Pa3au4HbIX (PaKTOPOB. 'OMOreHHbIE U Te€TEPOre€HHbIE PEAKIIUH.
Karanu3 n kaTanusatopsl.

OOpatumMble 1 HeoOOpaTUMBbIE peakIMi. XUMHUYECKOe paBHOBecHe. Koncmanma xumuyecko2o pagrosecusi. DakTopsl,
BIIMSIOLIYE HA MOJOKEHUE XMMUYECKOTO PABHOBECHS: TEMIIEPATYPA, TABICHUE U KOHIIEHTPALMU BEIIECTB, YYACTBYIOIIUX
B peakuuu. [Ipunnun Jle [Hlatense.

OnexTpoauTuyeckas auccouuanus. CuiibHbIe U caadble 3JeKTpoauThl. CTeneHb quccounanuu. MlonHoe npousBeaeHue
Bo/bl. Cpella BOJHBIX PACTBOPOB: KUCIIOTHAsI, HEUTpalibHasi, menodyHas. Bogopoausiii nokaszarens (pH) pactBopa. I'uaponus
conieil. Peakiiuu noHHOTO 0OMEHA.

OKHCIINTENBEHO-BOCCTAHOBUTEIBHBIE peakiuu. CTeneHb okuciaeHus. OKUCIUTENs U BOCCTaHOBUTEND. [Iporeccsl
OKHCJIEHUSI U BOCCTAHOBJICHU. BaxkHeillne oKUCIUTeNN U BOCCTAHOBUTENH. MeTo | 3JIeKTpOHHOT0 OanaHca. DIeKTPOIu3
pPacTBOpPOB U PAcCIIaBOB BEILIECTB.

OKCIEpPUMEHTAIBHBIE METO/Ibl U3YUYECHUS BEUIECTB U MX MPEBPAIICHUN: pa3JIOKEHUE IEPOKCUIA BOJOPOAA
B NPUCYTCTBHM KaTaM3aToOpPa; MOJEIN KPUCTAUINYECKUX PEIIETOK; POBEACHUE peaKuii MOHHOTO OOMEHa; ONpe/IeIeHue
Cpebl pacCTBOPOB C MOMOIIbIO MHINKATOPOB; N3YYEHHUE BIUSHUS Pa3InYHbIX (PAKTOPOB Ha CKOPOCTh XUMUYECKON peakuu
Y IIOJIOKEHUE XUMUYECKOI'0 PABHOBECHS.

Heoprannuyeckasi xumus

[Tonoxenue nemeramwioB B [lepuonnueckoii cucreme xumudeckux 3meMenToB JI. M. MengeneeBa 1 ocoOeHHOCTH
CTpOeHHsI UX aTOMOB. PU3NUECKHE CBOMCTBA HEMETAIOB. AJUIOTPONUSI HEMETAJUIOB (Ha MpUMEpPe KUCI0poia, cephl, hocdopa
U yriepoja).

Bonopon. [lonyuyenue, pusnueckne n XUMUYECKHE CBOMCTBA: peaklMy ¢ METajllaMd U HeMeTaJlllaMH,
BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuael. Toniuenvie snemenmol.
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["anorensl. Haxoxnenue B mpupojie, cnocoObl monydeHus, pusnueckue 1 XuMHUYecKre CBOMCTBa. ["anmoreHoBojopoibl.
Baxxneiinme kucnopoacoaepkaiue COeAMHEHNs raloreHoB. JJabopaTopHble U MPOMBIIIIEHHBIE CITOCOOBI OTYYEHUS
rajgoreHoB. [[pumMeHeHne raJoreHoB U UX COCIMHEHUM.

Kucnopon, o30H. JlabopaTopHbie U IPOMBIIIICHHBIE CIIOCOOBI MOIy4YeHUs KHcTopoaa. OUu3ndeckre U XUMHUIECKHe
CBOMCTBA U MPUMEHEHUE KUCTOPOAA U 030HA. OKCHUIBI U MEPOKCUBI.

Cepa. Haxoxzaenne B mpupojie, ciocoObl Moxy4eHus, Gu3nueckue 1 XuMudeckue cBoiictBa. CepoBo0poI, CyIbPUIbIL.
Oxkcup cepsi(1V), okcun cepri(VI). CepHucras u cepHast KUCIOTHI U UX cOI. OCOOEHHOCTH CBOMCTB CEPHOU KUCIIOTHI.
[IpuMeHeHue cepbl U €€ COEITMHEHU.

Azot. Haxoxxnenue B pupoie, CocoObl MOTy4YeHHs], PU3NUEeCKHe U XUMUUECKHE CBONCTBA. AMMMAK, HUTPHUIbI. OKCHIIBI
azoTa. A30THCTasi U a30THAsl KUCIOTHl U HX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHIL. [[pMeHeHune a3ota u ero
COEIMHEHHI. A30THBIE yJIOOPEHHUS.

®ocdop. HaxoxaeHue B npupoje, crnocoObl NOTydeHus, (pu3ndeckue 1 XumMudeckue cBoiictsa. @ocuabl 1 Gpochu.
Oxkcupsl pocdopa, pochopnas kuciora u €€ conu. Meradocdopnas u nupodocdopHast KucioTsl, hochopucras
n (dochopHoBarucTas kuciaothl. [Ipumenenne gpochopa u ero coequnennit. DochopHeie ynoOpeHus.

VYriepoa, HaxoXAeHUE B IpHUpoe. AJUIOTPONHbIE MOAUPUKaNKA. PU3HNUECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX
BELIECTB, 00pa3oBaHHBIX yriiepoaoM. Okcun yriepona(ll), okeun yrnepona(IV), yroapHast KuciaoTta U €€ COJH.
AKTUBUPOBAHHBIN YTOJIb, adcopbyus. Dynnepenvl, epaghen, yenepoonvie Hanompyoku. llpuMeHeHne mpocThIX BEUIECTB,
00pa30BaHHBIX YTIEPOAOM, U €ro COCTUHEHUI.

Kpemnunii. Haxoxnenue B npupojie, ciocoObl morydeHus:, hpuznueckue 1 xumudeckue cporictpa. Oxcup kpemuusi(IV),
KpEMHUEBAs KUCIIOTa, CUIUKaThl. [I[puMeHenne kpeMHus 1 ero coeiuHeHui. CTEKII0, €ro MoJy4YeHue, BUAbl CTEKIIA.

[Tonoxxenue metaisioB B [leproauueckoit cucteMe XMMHUUECKUX 3J1eMeHTOB. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI04€K aTOMOB METAJIJIOB.

Pacnpocmpanenue xumuueckux s1emMeHmos-memanios 8 3eMHOU KOpe.

Obmue ¢puznyeckue cBoiicTBa MetamioB. [I[pumeHenne MetamioB B ObITy U TexHUKe. CIIaBbl METaJJIOB.

DNEKTPOXUMHUECKHUH psJl HANIPsKEHUH MeTaiutoB. O01ue crocoObl MOMyYeHUs METAJJIOB: THIPOMETAILUTYPTHUsl,
NUPOMETAITYPIusl, ekTpomeTautyprus. [lonarue o koppo3uu metamio. CriocoObl 3alUThI OT KOPPO3HUHU.

O6mras xapaktepuctuka MetaioB [A-rpymisl [leprogudeckoit cCTeMbl XUMUYECKUX 2JIEMEHTOB. HaTpuii u kanwii:
noJiyueHue, PU3nYeckue 1 XMMHUECKHUE CBOICTBA, IPUMEHEHHE MTPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mras xapakrepuctuka MmetaioB [IA-rpynmer [leproandeckoil cUCTEeMbl XUMUYECKUX 3JIEMEHTOB. MarHuii 1 KaJIbITHA:
noJiyueHue, PU3nYecKkue 1 XUMUIECKHe CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX coeAMHEHUN. JKECTKOCTh BOBI
1 CIOCOOBI €€ yCTpaHeHHUS.
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AntoMuHUiL: odydeHue, pu3nueckue 1 XMMUYECKUe CBOWCTBA, MPUMEHEHHUE MPOCTOTO BEIIECTBA U €r0 COCTUHEHUIA.
AM@oTepHbIe CBOWCTBA OKCHIA U TUAPOKCUA AIFOMUHUSA, THIPOKCOKOMIUIEKCHI aTFOMUHHSL.

OO1as xapakTepucTuka MeTauioB nodounsix noarpynn (b-rpymnm) [lepuoaudeckoit CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

Pu3znyecKre U XUMUYECKHE CBOMCTBA XpoMa U ero coeaguHeHuil. Oxcuapl 1 ruapokcusl xpoma(Il), xpoma(Ill)

n xpoma(VI). Xpomarsl 1 IUXPOMATHI, UX OKACIUTENbHbIE CBOMCTBA. [loydeHne 1 nmpuMeHeHne XpoMma.

du3nyecKre U XUMUYECKHUE CBOMCTBA MapraHiia U ero coeAuHeHuil. Baxuenmue coequuenns mapradna(ll),
mapranua(lV), mapranna(VI) u mapranna(VII). [lepmanranar kanus, ero OKUCIUTEIbHBIE CBOWCTRA.

du3NUeCcKUe U XUMUUECKHUE CBOMCTBA XKeJe3a U ero coeAuHeHud. OKCuIbl, TuIpoKcuibl U cosn xeneza(ll)

n xene3a(Ill). [TonyyeHne U mpuUMEHEHHE Kelie3a U €ro CILIaBOB.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA MeIU U €€ coennHeHn. [lonydenne 1 npumMeHeHne Meau U €€ COCIMHEHUM.

[{uHK: mosydyeHue, pusndyeckue 1 XUMHUYECKUEe CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHUJIA U THIPOKCUIA [IUHKA,
TUAPOKCOKOMILIIEKCHI IMHKA. [I[puMeHeHe IMHKA U €0 COCTMHEHUM.

DKCHepUMEHTAIbHBIE METO/Ibl U3YUYECHUS BEIIECTB U MX MPEBPAIICHUIN: U3yYEHHE 00pa30B HEMETAIIOB; TOPEHUE CEPBI,
(docdopa, xkene3a, MarHusi B KUCJIOPO/IC; U3yUEHUE KOJUIEKIMU «MeTaiibl M CIUIaBbD); B3aUMOJCHCTBUE IIETOYHbIX
U IEJIOYHO3EMENbHBIX METAJIOB C BOJIOM (BO3MO>KHO MCIOJIb30BAaHUE BUJEOMATEPUAIIOB); B3AMMOICHCTBHUE IMHKA U JKeJe3a
C pacTBOpAMU KUCJIOT U WIEJI0YEH; KAYECTBEHHbBIC PEAKIIMU HA HEOPTraHUYECKUE aHUOHBI, KATUOH BOJAOPOJa U KAaTHUOHBI
METAJUIOB; B3aUMOJEHCTBUE THIPOKCUIOB AJIIOMUHUS U LIUHKA C PACTBOPAMU KUCIIOT U LIEJIOYEH; PELICHUE
AKCIIEPUMEHTAILHBIX 3a/1a4 110 TeMaM «[ anmorensl», «Cepa u €€ coenMHeHUs», «A30T U pocdop U UX coeuHEHUs», «MeTaibl
TJIaBHBIX TOJTPYIID», « MeTamibl TOOOYHBIX MOATPYIII.

XuMHUSA U KU3Hb

Ponb xumun B 00ecriedeHNH yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTRA.

[TonsiTHE O HAy4YHBIX METOJAX MMO3HAHUSA U METOHOJIOTUHA HAYYHOTO UCCIIEAOBAHMUS.

Hay4unble mpuHITUIIBI OpraHU3aIii XUMHUYECKOTO MPOU3BOCTBA. [IpOMBITIIEHHBIE CIOCOOBI MOTYYEHUST BaXKHEHIITHX
BELIECTB (Ha MpUMepe MPOU3BOICTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoa). [[pombliliieHHbIe cIOCOOBI MOJTyYEHNsI METAIJIOB
U CIUIaBOB. XMMHUECKOE 3arpsA3HEHNE OKPYKAlOIIe Cpesibl U €ro MocIeACTBUs. [Ipobrema nepepabomru omxo006 u no6oYHbIX
npodykmog. Ponb XuMuu B 00€CreYeHUU YPHEPTreTUIECKON 0€30MacHOCTHU. [Ipunyunst «3e1EH0U XUMUUY.

XuMHUs U 310pOBbe uenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia ucnoib30BaHus JIEKapCTBEHHBIX ITpenapaToB. Poib
XUMUU B Pa3BUTHU MEIULIMHBI.

XUMUs TUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKHU. Poib XumMuun B o0ecrieueHnu NUILEeBOi 0€30MacHOCTH.

Kocmernueckue u napdromepnsie cpeactsa. borroast xumusi. [IpaBuia 6e30macHOro MCMOJIb30BaHUs IPETIapaToOB
OBITOBOM XMMUHU B IIOBCEIHEBHOU JKU3HU.
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XuMHS B CTPOUTEIBCTBE: BAXKHEUIITNE CTPOUTEIHHBIE MaTepraibl (IlEMEHT, OETOH).

XuMHUS B CENBCKOM XO03sTiicTBe. OpraHnyecKkre U MUHEPaIbHbIC YA0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPACKHU, CTEKIIO, Kepamuka. Mamepuanvl 0jisi S1eKmMpPOHUKU.
Hanomexnonozuu.

Pacuémmnuwie 3a0auu

Pacuérsl: Maccel BemecTBa Wi 00bEMa Tra30B M0 H3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY OJHOTO W3
YYaCTBYIOIIMX B PEaKIMH BEIIECTB; Macchl (00hEMa, KOMMYECTBA BEMIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJTHO M3 BEIIECTB UMEET
MIpUMECH; Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) IPOIYKTA PEAKIINH, €CIIM OAHO M3 BEIIECTB JTaHO B BHJIC PACTBOPA
C ONpPEAECIEHHON MaCcCOBOM J0JIEN paCTBOPEHHOTO BENIECTBA; MACCOBOM JIOJIW U MOJISIPHOM KOHIIEHTPAILIMU BEIIECTBA
B PAacTBOPE; IO BBIXOAA MPOAYKTA PEAKIIMU OT TEOPETUUECKHA BO3MOKHOTO.

Meostcnpeomemmnule cea3zu

Peanuzanus MeXnpeIMeTHbIX CBSI3el MPU U3yYEHHUH 00IIe U HeOpraHnuecKo xumuu B 11 kitacce ocyiiecTBiseTcs
Yyepes3 UCTOJb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITUHN, TaK U TOHSTHH, IPUHATHIX B OTIEIbHBIX IIPEAMETaX
€CTECTBEHHO-HAYYHOTI'O IIUKJIA.

Obwue ecmecmeeHHO-HAYYHbIE NOHAMUSA: IBIICHUE, HAYYHBIN (DAKT, TUTIOTE3a, TEOPUs, 3aKOH, aHAIN3, CUHTE3,
KJaccuukanus, nepuoIMYHOCTb, HAOIIOJICHUE, U3MEPEHUE, IKCIIEPUMEHT, MO/IEb, MOJICITUPOBAHNE.

Qusuka: MaTepus, MUKpOMUP, MAaKpOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOIIbI, PAIMOAKTUBHOCTb,
MOJIEKYJIa, JHEPTreTUYECKUN YPOBEHb, BEIIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, HI€aNbHBIN ra3, puznyeckue
BEJIMYMHBI, €UHULIBI U3MEPEHUS, CKOPOCTb, SHEPTHS, Macca.

buonoeus: xnerka, opranusm, 3KocucTema, onocdepa, MeTaboIMU3M, MAKpO- U MUKPOIJIEMEHTBI, OCIKU, KUPBI, YTIICBOJIBI,
HYKJICMHOBBIE KUCJIOTHI, PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U TOTOK SHEPTUU B IKOCHUCTEMAX.

T'eocpagus: MuHEpasbl, TOPHBIE TIOPO/IbI, MOJIE3HBIE HCKOTAEMBIE, TOTUIMBO, PECYPCHI.

Texnonoeus: XAMUYECKasi IPOMBIIIIIEHHOCTh, METAJUTYpPIrus, CTPOUTEIbHBIE MATEPUATIbL, CETbCKOX035MCTBEHHOE
MIPOU3BOJICTBO, MHUIIEBAs MPOMBIIIIICHHOCTD, (DapMalleBTHYECKasi TPOMBIIIUIEHHOCTh, TPOU3BOICTBO KOCMETUYECKHUX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPUAIOB, 3JIEKTPOHHAS! TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «XUMUS»

10 KITACC. OPTAHUYECKASA XUMUA

(3 u B Hene0, Beero 105 y, u3 Hux 10 4 — pe3epBHOE BpeMmsi.)

Nor/mt

IIpumepHbIe TEMBbI, pacKpbIBaKOLIHE
JaHHBIH pa3/es NPOrpaMMBbl, H YHCJI0
4acoB, OTBOJUMOE HA UX M3yYeHHe

OcHoBHOe coiep:kaHue

OcHoBHbIE BH/IbI 1eSITETbHOCTH
o0yuarommxcsi

Pasnea 1. Teoperudyeckue 0CHOBBI Opranuyeckoil xumuu (7 4)

Tema 1. IIpenmer oprannyeckoii xumun. Teopus
XHMHMYECKOr0 CTPOCHHUSI OPraHNYeCKHUX COeJUHEeHH I

(79

1

IIpenmer u 3HaUeHHE OPraHUYECKON XUMUM,
MIPEACTaBICHNE O MHOT00Opa3un
OpPraHUYECKUX COCTUHEHUI. DIEKTPOHHOE
CTPOEHHE aTOMa YTIIEPOJa: OCHOBHOE

1 BO30YXIEHHOE cocTOsTHUSA. BaneHnTHbIe
BO3MOXXHOCTH aTOMa YIJIepoJa.

XuMu4eckas CBI3b B OpPraHn4eCKux

COCOANHCHUAX. Tumnsr FI/I6pI/I,Z[I/IBaI_lI/II/I ATOMHBIX

opburaneit yriepona. MexaHU3MBI

00pazoBaHysi KOBaJICHTHOMH CBsI3M (OOMEHHBIN

1 TOHOPHO-aKIIEITOPHBIN).

Turel nepekpsIBaHNs AaTOMHBIX OpOuTaneii: o-

u m-cBsi3u. OMHApHAas, 1BOMHASA U TpOHAas
cBs13b. CrIocoOBI pa3phiBa CBs3EH B

MOJICKYJIaX OPraHN4C€CKUX BCIUICCTB. IlonsaTtue

0 CBOOOJIHOM pajifkaie, Hykieohuie
U 3IEKTPOQHIIE.

TeOpI/IH CTPOCHU OPraHNYICCKUX COGZ[I/IHCHI/Iﬁ

A. M. BytnepoBa u coBpeMeHHbIE
MPE/ICTABICHUS O CTPYKTYPE MOJIEKYIL.
3HaveHHe TEOPHH CTPOCHUS OPraHUUECKUX
COEJIUHEHU .

MorekyJsipHBIE U CTPYKTYpHBIE (POPMYJIBI.
CrpykTypHbIE (POPMYJIBI Pa3JINYHBIX BUJIOB:
pa3BEpHYTasi, COKpalllEHHasl, CKEJIETHAS.
[Tonatue o GyHKIIMOHANEHON TPyIIIIE.
I'omonorus. 'omonorudeckue psasl.
Cuctematnueckas Homenkiatypa (IUPAC)
OpTaHWYECKHUX COCTUHEHNH U TPUBHAIbHBIC
HA3BaHUs OTJENBHBIX NPEICTaBUTENEH.

IIpenmer u 3HaYeHHE OPraHUUECKONW XUMUH, MPEICTAaBICHUE
0 MHOT000pa3uy OpPraHNueCKUX COEANHEHUI. DIIEKTPOHHOE
CTPOEHHE aTOMa YIJIepo/ia: OCHOBHOE M BO30YKAEHHOE
COCTOSIHUS. BanieHTHBIE BO3MOXHOCTH aTOMa yTiepoJa.
XuMuueckas CBsi3b B OpraHUYECKUX COCIUHEHUAX. THIIBI
THOpUAN3AIN ATOMHBIX OpOHuTaneil yriepona. MexaHu3Mbl
00pa3oBaHys KOBAJEHTHOH CBsI3M (OOMEHHBIH M JOHOPHO-
akuenTopHbIi). TUNBI epeKpbIBaHUs aTOMHBIX OpOUTAJei: G-
u m-cBs3u. OQuHApHAs, TBOHAS U TPOiHast cBs3b. CrocoOBI
pa3psIBa cBA3€H B MOJIEKyJIaX OpraHNYECKHX BemecTs. IloHsTHE
0 cBOOOZHOM pasukaie, Hykieoduie u anexrpopuie. Teopust
CTpOEHUs OpraHnyeckux coennnenuit A. M. bytneposa
Y COBPEMEHHBIE TIPE/ICTABICHUS O CTPYKTYPE MOJICKYJI.
3HayeHHe TEOPUH CTPOCHUS OPTaHUUECKUX COCIMHEHUH.
MornekyisipHble U cTpyKTypHBIe hopmyibl. CTpYKTYpHBIE
(hopMyIIBI pa3NIUYHBIX BUIOB: Pa3BEPHYTAasl, COKpAIIEHHAS,
ckenerHas. M3omepust. Bumsl m3omepuu: cTpykTypHas,
MIPOCTPaHCTBEHHAA. DNEeKTPOHHBIE () (HEKTH B MOJIEKyIIax
OPTaHUYECKUX COeTUHEHHUH (MHIyKTUBHBIA M ME30MEPHBIH
addextsi). [IpeacrasieHne 0 KI1aCCUPUKAIIMA OPTaHHUECKUX
BeriecTB. [lonaTue o ¢pyHKIMOHaNbHOM rpymie. ['omomnorus.
I'omonorudeckue psiyipl. CucTeMaTniecKast HOMEHKIIATypa
(IUPAC) oprannyeckux COeIMHEHUA U TPUBUAIBHBIC HA3BAHUS
OTJENBHBIX MpeacTaButTesieil. OCOOEHHOCTH U KJIaCCH(pHUKAIIHS
opranndeckux peakuuii. OKHCIUTETbHO-BOCCTAHOBUTEIILHbIE
peaKiy B OPraHUIECKON XMUMUH.

JdemoHcTpanuu

1.03HaKoMIIeHHE ¢ 00pa3aMi OPraHMYECKHUX BEILECTB
U MaTepuaraMu Ha UX OCHOBE.

2.O1BITHI IO TPEBPALICHUIO OPTAHUYECKHUX BEIIECTB IPU
HarpeBaHuy (TUiaBjeHue, OOYTIMBaHUE U TOPEHUE).
JIaGopaTopHbIii ONBIT

MonenmupoBaHHe MOJIEKYJI OPTaHUIECKHUX BEIIECTB

- PackppIBaTh CMBICI M3y4aeMBbIX TOHATHI
(BBLACTIATH UX XapaKTePHBIC MPU3IHAKH)

W TIPAMEHSATH 3TH IMOHATHUS TIPU OTHCAHIH
COCTaBa U CTPOCHHMSI BEIIECTB, U O0BSICHEHUS
OTJCIBHBIX ()AKTOB U SIBIICHHIA.

-PackprIBaTh CMBICT MTOJIOKEHUH TEOPHU
CTPOCHUS OPTaHMYECKIX BEIECTB

A. M. byrnepoBa u NpUMEHATH UX JUIA
00BSICHEHHS 3aBICHMOCTH CBOICTB BEIIECTB OT
CoCTaBa U CTPOCHWSL.

- Ucnonp3oBaTh XUMHUYCCKYIO CUMBOJIUKY IJIsL
COCTABIICHUS MOJICKYJISIPHBIX H CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAMIEHHBIX, CKEJICTHBIX )
(GhopMys1 OpraHUYECKHUX BEIICCTB.

- OnpenensaTs OAWHAPHBIC U KpaTHbIE
XIMHYECKHE CBS3U B OPTaHIMICCKHUX
COCIMHCHUAX.

-XapakTepu30BaTh POJIb U 3HAYCHUE
OpPTraHUYECKOW XMMUU B PEIICHUU TIpoOIeM
JKOJIOTHYECKOHM U THIIEBON OE3011aCHOCTH,

B pa3dBUTHUU MCIWLIHWHBI, B CO3JJaHWU HOBBIX
MaTepHalioB, B 00ECIICYCHUH PAIlHOHATHLHOTO
MIPUPOJIOTIONIH30BAHNUS; TIOATBEPKIATE €€ CBS3b
C JApPYTHMMH HayKaMH.

- Hcnonp30BaTh MOAEIHN OPTraHUIECKAX BEIIECTB
JUTSL WIDTFOCTPAIAN MX XUMHUYECKOTO
U MPOCTPAHCTBEHHOTO CTPOCHHUSI.

- HaGmogath 1 ONMKCHIBATH IEMOHCTPAITHOHHBIE
OTIBITHI; IPOBOJIUTh M OMUCHIBATH J1a0OpPaTOPHBIC
U TIPaKTHYECKHE PadOTHI
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JlabopaTopHbBIii ONbIT
MonenmupoBaHue MOJEKYI OPTaHUIECKIX
BEIIECTB

6 W3zomepusi. Buabsl usomepun: CTpykTypHasi,
MIPOCTPAHCTBEHHAs. DJIEKTPOHHBIE (P PEKTHI
B MOJICKYJIaX OPraHUYECKUX COCINHEHHUI
(MHOYKTUBHBIN ¥ ME30MEpHBIH 3 (HeKTHI).
[pexncraBnenue o kiaccudukanyuu
OpraHNYECKUX BEIIECTB.

JdeMoHcTpauuun

1.03HakoMIIeHHE ¢ 00pa3uamu
OpraHMYeCKUX BEIIECTB M MaTepuajaMy Ha
UX OCHOBE.

7 Oco0eHHOCTH U Kiaccu(UKalys
OpraHN4ecKHX peakiui. OKUCIUTEIHHO-
BOCCTaHOBHTEIbHBIC PEaKIINU

B OPTaHUYECKON XUMHHU.

JdeMoHCcTpanuu

2.0OnbITHI O TIPEBPAICHNIO OPTAaHUYECKUX
BEIIIECTB IPU HarpeBaHUH (TIJIaBJICHUE,
00yrJIMBaHUE U TOPEHUE).

Pasnea 2. Yraesogopoasbl (32 4)

Tema 2. IlpeaenbHble YIiieBOAOPOIbI — aJTKAHbI,
HHKJIOAJTKAHBI (5)

8 Anxanel. ['OMOIOTHYECKUH PsiJl ATKAHOB,
o0mras opMyia, HOMEHKIATYpa U U30MEPHS.
OJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI alIKaHOB, Sp3-TUOpUIU3aLIUs
aTOMHBIX opOuTaNeHl yriepona, o-
cBs13b. Kondopmepst

IIpakTuyeckas padora Ne 1.

ITomyuenue MeTaHa U U3y4eHHE €ro
CBOMCTB.

9 dusnyecKne CBOICTBA aIKAaHOB
JemoHcTpanus

du3nyeckre CBONCTBA aJIKaHOB
(pacTBOPHMOCTB).

Anxanbl. [[OMOJIOTHYESCKHIA PSIIT ATKAHOB, 00IIas GopMyIia,
HOMEHKJIaTypa U U30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYIT aIKaHOB, SP3-THOPUAN3ALINS aTOMHBIX
opOuTaiel yriaepoaa, 6-cBsi3b.Konpopmepsl. Ouznueckue
CBOMCTBA aJIKaHOB. XMMHUYECKHE CBOICTBA AJIKAHOB: PEAKLIUU
3aMeIIeHUs, N30MEPU3AINH, TSI HAPUPOBAHHIS, IIMKIA3AIIH,
MUPOJIN3a, KPeKUHra, ropenus. [lpencrasinenrne o MexaHu3Me
peakiuii pagukanbHOro 3amenienns Haxoxaenue B mpupoJe.
Crroco0kI moTyueHns U IPUMECHEHUE alKaHoB. [{ukoanKkaHbL.
Oo6mas popmyna, HOMEHKIaTypa 1 nzoMepus. OcoOeHHOCTH
CTPOEHUS] 1 XUMUIECKUX CBOMCTB MAJIBIX (IIMKJIOTPOTIaH,
MUKIO0YTaH) U OOBIYHBIX (IIMKIIOTICHTAH, IIUKIIOTEKCaH)
UKIIoaKaHoB. CIocoOBI MOMTyYeHHS U IPUMCHEHUE
IIUKJIOAJIKAHOB.
JdeMmoncTpanus
Ou3ryecKue CBOMCTBA alIKaHOB (PaCTBOPUMOCTB).
JlabopaTopHblii ONBIT
1.MonenmupoBaHHe MOJIEKY aJIKAHOB M IUKIOAIKAHOB.
IIpakTnuyeckas padora Ne 1.

- Biagets u3ydyaeMbIMU XUMUYECKUMU
HOHSTHSMH.

- BBIABIIATE XapakTepHbIE IPU3HAKH MTOHATHH,
yCTaHaBJIMBATh UX B3aMMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIIIUE MTOHSATHS TIPH OTMCAHUH
COCTaBa, CTPOSHHMS U TIPEBPAIICHUN
OpraHUYeCcKUX COeAUHEHUHN.

-6 Mcnonp30BaTh XMMUYECKYIO CUMBOJIMKY IS
COCTaBJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpAIIEHHOH, CKETICTHOM)
(dbopmya yrieBo10poaoB

. - YcTaHaBIMBaTh NPUHAIIEKHOCTD
YIJIEBOJIOPO/IOB K ONPEIEIEHHOMY Kiaccy o
COCTaBY U CTPOEHHMIO, HA3bIBATh UX 110
Homenkiarype IUPAC; npuBoauTh
TPUBHUAJIbHBIE HA3BaHUS OT/EIbHBIX
IpeJICTaBUTeNIel YIIIeBOAOPOIOB.

- OnpenensiTh BUI XUMHIECKOM CBSI3H
B MOJICKYJIaX yTJIEBOAOPOJIOB (KOBAJICHTHAS
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10

XUMHUYECKHE CBOMCTBA aJIKAHOB: PEaKLUU
3aMeIeHus], H30MEpHU3allnHy,
JErUIpUPOBaHUS, LIUKIN3ALNUN, TUPOJIN3A,
KpEKUHTa, TOPCHUS.

11

[IpencraBneHne o MexaHU3MeE pEAKLUH
palMKaibHOTrO 3aMenieHns Haxoxnenue
B nipupozae. CriocoObI OTyIeHUS

U IPUMEHEHHE aJTKaHOB.

12

[Muxnoankansl. O6mas popmya,
HOMEHKJIaTypa u uzomepus. OcodeHHOCTH
CTPOCHHS ¥ XUMHUYECKHX CBOHCTB MaJIbIX
(mmkIoniponas, MUKIOOYTaH) U OOBIYHBIX
(UMKITOTIEHTaH, IUKJIOTeKCaH) IIMKIOATKAHOB.
Cnoco0bl oy4eHus ¥ MpUMEHEHHE
LUKJI0AJIKaHOB. JIaGopaTopHbIii ONBIT
1.MonenupoBaHue MOJIEKYJ aJIKaHOB

1 [UKJIOAJKAHOB.

ITonyueHnne MeTaHa u U3yUYeHHE €TO CBOMCTB.
Boruncienust

— OIIpeAeIeHHE MOJICKYJISIPHOI (hOPMYJIBI OPraHUIECKOTro
BEIIIECTBA 110 MACCOBBIM JIOJISIM AJIEMEHTOB, BXOSIINX B €T0
COCTaB;

— HaxO0XXJIEHUE MOJIEKYIISIPHON (OpMYyIbl OpraHM4ecKoro
coeHeHus 1o Macce (00bEMY) IPOIYKTOB CrOPaHHUS;

— pacy€THI 10 YPaBHEHUIO XUMHUIECKOH PeaKInu

HETOJISIPHASL U TOJISIPHASL, G- U TT-CBSI3b).

- [ToaTBepkaaTh Ha KOHKPETHBIX IPUMEpax
XapakTep 3aBUCHMOCTH PEaKIMOHHON
CIIOCOOHOCTH YTIIEBOIOPOJIOB OT KPATHOCTH
U TUIA KOBAJICHTHOU CBSI3M (G- M T-CBSI3U) U OT
B3aMMHOTO BJIMSIHUS aTOMOB M TPYIIIT aTOMOB
B MOJICKYJIaX.

- XapakTepu3oBaTh COCTaB, CTPOCHUE,
MpPUMEHECHHE, PU3MUCCKUEC U XUMUICCKUE
CBOWCTBA, BaXKHEHIIIAE CTIOCOOBI MOTyUCHHUS
YIJIEBOJOPO/IOB, IPHHAIICKAIINX K Pa3IUIHBIM
KJIaccam.

- BBISBIIATE TEeHETHYCCKYIO CBSI3b MEIKIY
YIJIEBOJOPOIAMH PA3JIMYHBIX KIIACCOB
U TOJTBEPXKAATH e€ HAMYNE YPABHEHUIMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI
C HCIOJb30BAaHUEM CTPYKTYPHBIX GOpMYIT
BEIIIECTB

13

KoHnTpoabHbIii TecT

Tema 3. HenpeaeJibHble yri1eBOAOPOAbI: AJTKEHbI,
ajikaaueHbl, aTkuHbI (13 1)

14

AnxeHsl. ['oMosiorndeckuil psij ajike- HOB,
o01ras popmysa, HOMEHKJIATYpa.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJT aTKEHOB, SP2-THOPHIA3AIHS
ATOMHBIX OpOHTANICH yTriepoia, G- U T-CBs3H.

15

CTpyKTypHas U reoMeTpuIecKas (I[ic-TpaHc-)
n3omMepusi. Puznveckue CBONCTBA aJKEHOB
IIpakTnyeckune padoThbl

Ne 2.

[Nomydenue 3TueHA U N3yYCHUE €TO
CBOMCTB.

16

XUMHUECKUE CBOMCTBA: pEaKIUU
MIPUCOEIUHEHUS, 3aMELICHUS B 0-TIOJI0XKEHUE
IIPU ABOMHOH CBSI3U, NOTUMEPHU3aLUU

u okucienus. [IpeacTaBnerne o MexaHu3Me
PpeaKuu 3MeKTPOPUILHOTO IPUCOETUHEHHS.
ITpaBuno MapkoBHUKOBA.

17

KauecTBeHHbIE peakiuu Ha JBOWHYIO CBS3b.
CriocoOBI MoTyYeHHs U IPUMEHEHUE aTKCHOB.

Anxensl. [[oMonormyecKkuii psi anke- HOB, oomast hopMyia,
HOMEHKJIAaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI aJIKCHOB, SP2-THOpHUIU3aIKs AaTOMHBIX OpOHUTaIeh
yriaepona, 6- v T-cBsi3u. CTpyKTypHas ¥ reoMeTpudecKas (Iuc-
TpaHc-) u3oMmepust. OU3udecKue CBOMCTBA alTKeHOB. XMMHUYICCKHE
CBOMCTBA: pEaKIM IPUCOECTUHEHNUS, 3aMEIICHUS B 0-TI0JI0-
JKE€HUE MIPHU ABOMHON CBSI3U, MOMUMEPU3ALUU U OKUCIICHHUS.
[IpencraBneHre 0 MexaHU3ME PEAKIUH SICKTPOPHUIBHO- TO
npucoenuaenus. [Ipasuno MapkosHrkoBa. KauecTBeHHBIE
peakuuu Ha IBOMHYIO CBsi3b. CIIOCOOBI MOTyUeHUs

U IPUMEHEHHE aNKeHOB. AJkaaneHsl. Knaccudukanms
aNKagueHOB (CONPsHKEHHBIC, H30IMPOBAHHEIE,
KyMyJIupoBaHHBIE). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS

Y XUMHYECKUX CBOHUCTB COMPSIKEHHBIX TUCHOB, 1,2- 1 1,4-
npucoeanHenue. [lonumepusanus CONps>KEHHBIX TUEHOB.
CriocoObl MOTy4YeHHS U TPUMEHEHHE aTKaJIUCHOB. AJIKMHEI.
I'omosnornyeckuii psiz ajaKuHOB, 00mas GopMyiia, HOMEHKIATYpa
U U30Mepusi. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJI aJIKHHOB, SP-THOpUAM3ANNs aTOMHBIX opOnTaneit
yraepoaa. @u3nyeckue CBOMCTBA aTKUHOB. XUMUYECKUE
CBOMCTBA: peakluy NPUCOEAUHEHHUS, AUMEPU3alun

U TPUMEPH3AIHHY, OKUCIeHHUs. KHCIIOTHBIE CBOMCTBA aJIKWHOB,

- XapaKTepHu30BaTh HCTOYHUKH
YTIIEBOAOPOIHOTO CHIPHs (HEPTh, IPUPOTHBIN
ras, yroiib), ciocoObl ero nepepadoTKH

7 TIPaKTHYECKOE TPUMECHEHHE MOTyIaeMbIX IPH
9TOM TPOIYKTOB.

- Ucnonp30Bath 00mIEHAYIHBIE METOABI
IMO3HAaHUA IMPU CaMOCTOATEIIbHOM
IUTAHUPOBAHUH, TIPOBEJICHUY U OMIICAHUHT
XUMHUYECKOT0 dKCIIEpUMEeHTa (JlabopaTopHbIe

U MPAKTUYECKUE paOOThI).

- CnetoBath mpaBriIaM 0e301acHOM paboTHI

B JIa0OpaTOpPUU MPHU UCTIOIH30BAHUHU
XUMHUYECKON TOCY/IBl 1 000PYIOBAHMSI, & TaKXKe
MpaBHIaM OOpAaIeHUS C BEIICCTBAME

B COOTBETCTBHH C HHCTPYKIIMSIMH BBITOTHCHHUS
71a00paTOPHBIX ONBITOB M TPAKTHYECKUX PabOT
T10 TIOJTYYSHUIO U M3YYEHHUIO OPTaHWYeCKUX
BEIIIECTB.

- [IpeacraBisaTh pe3yabTaThl SKCIIEPUMEHTA

B (opMe 3aIicu ypaBHEHHUI COOTBETCTBYIOMINX
peaxIyii ¥ JeNaTh BEIBOJBI HA UX OCHOBE.

- [IpoBOUTH BBIYKCIIEHHS [IJ1s1 ONIPEIeTICHUS
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18

Anxanuensl. Kinaccudukamnus ankagneHOB
(compspkE€HHBIE, U30TMPOBAHHBIC,
KymyniupoBaHHbie). OcoOeHHOCTH
AIEKTPOHHOTO CTPOSHHS U XUMHUUECKUX
CBOMCTB CONPsDKEHHBIX IUEHOB, 1,2- u 1,4-
MIPUCOCTUHCHUE.

19

ITonumepuszanus coOnpsKEHHBIX JUEHOB.
CriocoObI TTOTy4YeHUS U TIPIMEHEHHE
aykasneHoB. JleMoHcTpanum

2. O0Opasusl MIaCTMACC U Kay4yKOB.

20

AnxuHbl. ['oMosorndeckuil psas alKUHOB,

oOmas Gopmyra, HOMEHKIIATypa U H30MEPHSL.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJIEKYJI aJIKHHOB, SP-THOPHIN3ALH

aTOMHBIX opOuTasieit yriaepona. 3. Komnekimu

«Hedtb» 11 «Yromby.

21

dusnyeckne CBOMCTBA aIKHHOB. Ne 3.
[Tonydenue aneTuneHa U U3y4eHUE €ro
CBOMCTB

22

XUMHYECKUE CBOMCTBA: peakLuu
MIPUCOCIMHEHHS, TUMEPH3ALIIH

U TPUMEPHU3AIMH, OKUCIICHUS. Bprunciienns
— onpe/ieNieHHe MOJIEKYJIAPHOH (hOopMyJIbI
OPraHUYECKOTO BEIIECTBA [0 MaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJISIIUX B €r0 COCTaB;
— HaXO’XICHHE MOJICKYJIIPHOH (popMyIIBI
OpPraHUYeCKOro COeTMHEHHS 10 Macce
(00BEMY) IPOIYKTOB CrOpaHUS;

— pacy€Thl 10 yPaBHEHUIO XUMHUUYECKOMI
peaku

23

KucnoTHsle cBoiicTBa aKHHOB, UMEIOIITIX
KOHILIEBYIO TPOMHYIO CBSI3b

Boruucienus

— Oompe/iesIeHHe MOJICKYIIAPHOH (hOpMyJIBI
OpPraHUYECKOTO BEIIECTBA 10 MACCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSILUX B €r0 COCTAB;
— Hax0XXJCHUE MOJIEKYJISIPHON (OPMYIIBI
OpPraHUYECKOTO COeTMHEHNUS 0 Macce
(00BEMyY) IPOIYKTOB CrOpaHUS;

— pacu€Thl 10 YPaBHEHHUIO XUMUYECKON
peaxmn

MMEIOIMNX KOHIEBYIO TPOIHYIO CBsI3b. KauecTBEHHbIE peakun
Ha TPOiHYyI0 CBs3b. CIIOCOOBI IOMYyUYEHUS ¥ TIPUMEHEHUE
AJIKMHOB.

JdemoHcTpanuu

1. KauecTBeHHBIC pEaKIIK Ha HETIPECIbHBIC YTIIEBOIOPOIBI
pa3IMYHbIX KJ1accoB (0OecrBeyrBaHe OPOMHOM HITH HOJHOM
BOJIbI, PACTBOpa NI€PMaHTaHaTa Kajus, B3auMojeicTue
areTWIeHa ¢ THApokcuaoM quammuHcepedpa(l)).

2. OOpa3Lpl MIACTMACC U Kay4yKOB.

3. Komnexkuuu «HedTb» n «YT0mmy».

JlaGopaTopHbIii ONBIT

MogennpoBaHue MOJIEKYJ HEMIPEAETbHBIX YTIICBOAOPOIOB.
IIpakTHyeckue padoThl

Ne 2. TTony4ueHue STHUIICHA U U3YUCHHUE €TO CBOMCTB.

Ne 3. TlonyyeHue aneTuIeHa U U3y4YEHUE €ETO CBOUCTB.
Beruncienus
— OIIpeAeNIeHHE MOJICKYIISIPHOI (hOPMYIIBI OPraHUIECKOTO
BEIIIECTBA IT0 MacCOBBIM JOJISIM IEMEHTOB, BXOISIINX B €T0
COCTaB;

— HaxO0XKJICHUE MOJIEKYJISIPHON (pOpMYyIbl OpraHM4ecKOro
coefnHeHus 1o Macce (00bEMY) IPOIYKTOB CTOPAHUS;

— pacuéThl IO YpaBHEHUIO XUMHUYECKOU peaKIun

MOJIEKYJISIPHOH (POPMYIIBI OPraHMIECKOTo
BEILECTBA I10 yPABHEHHIO XMMUUECKOH peaKiu
1 110 MacCOBBIM JI0JISIM 3JIEMEHTOB, BXOISIINX
B €r0 COCTaB, 1o Macce (00BEMY) IPOITYKTOB
CrOpaHHsl.

- CaMOCTOSITENNBHO TIAHUPOBATH

U OCYILIECTBIISITH CBOIO IIO3HABATEILHYIO
JeATeNbHOCTh; IPUHUMATh aKTUBHOE YJacTHe

B T'PYINIIOBOH y4eOHOI AesTeTbHOCTH
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24

KauecTBeHHbIE peakiiuy Ha TPOUHYIO CBSI3b.
CriocoOblI TOJTYy9IeHUS U IPUMEHEHNE
QJIKHHOB.

JdeMoHcTpauuun

1. KauecTBeHHBIE peaKkMK Ha HENPEACIbHbIE
YIJIEBOOPO/IBI PA3JIMYHBIX KIIACCOB
(obecuBeurBaHue OPOMHO MM MOTHOU
BOJIBI, PacTBOpa IepPMaHTaHATa KaJIws,
B3aMMOJICHCTBHE alleTUIICHA C THIPOKCHIOM
nuammuHcepeopa(l)).

25

KoHnTpoabHblii TECT

Tema 4. ApomaTuyeckue yriesoaopoasi (8 1)

26

ApoMaTHiecKue yTIIeBOIOPOIHI (apCHBI).
T'omonormueckuii psit apeHoB, 00Imas
(dbopMmya, HOMEHKJIATYPa U H30MEPHSL.
DJIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKyITBI OeH30u1a. JIaGopaTopHBIH ONBIT
MonenupoBaHue MOJIEKYJ apEHOB.

27

[TpaBui0 apOMaTHIHOCTH, TIPHUMEPEI
apOMaTHYECKUX COCTMHEHHH.

28

®duznyeckue cBONCTBA apEHOB.

29

XumHdecknue cBOWCTBa OEH301a U ero
TOMOJIOTOB: PEaKINN 3aMeIICHHS

B OCH30JIbHOM KOJIBLIE U YTJIEBOJAOPOJHOM
paaukaie, peakiuy IPUCOeTUHEHNS,
OKHCJIEHHE TOMOJIOTOB OeH30J1a.

30

INpencraBineHne 0 MEXaHU3ME PEAKITHI
3MeKTPOGUIILHOTO 3aMEIICHUSI.

31

[IpencraBnenne 06 OPUEHTUPYIOMIEM
NeHCTBUY 3aMeCTHTENIEeH B OEH30JIEHOM
KOJIBLIE HAa IPUMEPE AIKUIBHBIX PaJHKaIOB,
KapOOKCHIFHON M THIPOKCHIIBHON TPYIIT,
AMHHOTPYIIIBI ¥ HUTPOTPYIIIBI, aTOMOB
raJlOTeHOB.

32

Oco0eHHOCTH XUMHYECKUX CBOMCTB CTHPOIIA.
[Tonumepuszanus ctupoJa.

Apomarnyeckue yrieBonopoas! (apensr). ['omonoruyeckuii psin
apeHoB, o0mast popMyiIa, HOMEHKIIATYPa U M30MEPHSL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI
6en3zona. [IpaBuiio apoMaTUYHOCTH, TPUMEPHI APOMATHUECKIX
coenuHeHull. Guznueckue CBOMCTBAa apeHOB. X UMUYECKUE
CBOICTBa OEH30JIa ¥ €r0 TOMOJIOTOB: PEaKIINHU 3aMeICHHS

B OEH30JIEHOM KOJIBIIE U YTJIEBOAOPOAHOM PaUKalle, Peakuu
MPUCOETUHEHHS, OKUCIICHHE IOMOJIOTOB OeH301a.
[TpencTaBnenue 0 MEXaHU3ME PEAKIMH 3JIEKTPOPHUIBHOTO
3amernenus. [IpeacraBnenue 00 OpUEHTHPYIOIIEM JEHCTBUA
3aMecTuTes el B OCH30JbHOM KOJIbIIE Ha TIPHMEPE aKHIbHBIX
paIuKanoB, KapOOKCHIIBHON M THAPOKCHIIBHOM TPYIIL,
AMHUHOTPYIIIBI ¥ HUTPOTPYTIIBI, aTOMOB TJIOTCHOB.
Oco0GeHHOCTH XUMHUECKUX CBOUCTB cTupoiia. [Tonmumepuzarius
ctuposa. CriocoObl MOTy4YeHHst U TPUMEHEHHE apOMaTHIECKIX
YTIIEBOJJOPO/IOB.

JlaGopaTopHblii ONbIT

MogennpoBaHHE MOJIEKYJI apEHOB.

Boruncienust

— OTIpeieNieHHe MOJIEKYIIPHOH (HhOpMyIIBI OPraHMYECKOTO
BEILIECTBA [10 MAaCCOBBIM JI0JISIM JIEMEHTOB, BXOJSIINX B €T0
COCTaB;

— HaxO0XKJICHUE MOJIEKYJISIPHON (popMyIIbl OpraHM4ecKoro
COeIMHEHUs 1o Macce (00BEMY) IPOLYKTOB CTOPAHHUS;

— pacu€Thl N0 YPaBHEHUIO XMMHUUECKOH peaKuH
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CriocoObI TTOJTYYeHUS U IPUMEHEHNE
apOMaTHYECKUX YTIeBOIOPOIOB.

Tema 5. IlpupoaHble HCTOYHUKH U NepepadoTKa
YIJ1€BOA0POa0B (4 1)

34

[puponnsrii ra3. [lomyTHEIC He(TIHBIE ra3bl.

35

Hedts u e€ mpoucxoxaenue. [IpogyKkTs
nepepaboTku He(TH, UX IPUMECHEHHE
B IIPOMBIIIJIEHHOCTH U B OBITY.
JlaGopaTopHble ONBITHI

1.0O3HakoMIIeHHE C 00pa3lamMu IIaCTMACC,
Kay4qyKOB U PE3UHBI
2.MogennpoBaHuE MOJIEKYJ apOMATHIECKUX
YTJIEBOJIOPOJIOB.

36

KamenHblI#1 yroiab v NIpoIyKThl €ro
nepepaboTKH.

37

I'eHeTnuecKas CBsI3b MEXAY Pa3INIHBIMH

KJIacCaMU YIJICBOJOPOJIOB

Borunciaenus

— OIIpEeAEIICHUE MOJICKYIISIPHOI (hOpMyIIBI

OpPraHUYeCcKOro BEIECTBA [0 MaCCOBBIM

JIOJISIM 3JIEMEHTOB, BXOSIIIMX B €r0 COCTAB;
— HaxOXKIEHUE MOJIEKYIISIpHON (GopMyItbl

OpPraHUYeCcKOro COeIMHEHHS M0 Macce

(006BEMyY) IPOIYKTOB CrOpaHUs;

— pacuéThl MO YPaBHEHUIO XMMUUECKOH

peaku

[Ipuponnerii ras. [lomyTHble HedTAHBIE Ta3bl. HedTh U €€
poucxoxaeHue. KaMeHHbIN yroyb U MpOLYKTHI €r0
nepepabotku. CriocoObl nepepaboTky He(TH: eperoHKa,
KPEKHHT (TepMHYECKHUH, KaTaTITUUECKHUIA), pU(OPMHUHT,
muponu3. [IpoaykThl epepaboTku HePTH, HX IPIMEHEHHE
B TIPOMBIIIIEHHOCTH U B OBITY. ['eHeTH4ecKast CBsA3b MEXIY
Pa3IMYHBIMH KJIaCCaMH YTIIEBOJOPO/IOB.

JdeMmoHcTpanuu

Komnexnun «Hedts» 11 «YT0KIBY.
. JJabopaTopHbIe ONBITHI

1.O3HaKoMIIeHHE C 00pa3aMy IIACTMACC, KAYIYKOB H PE3HHBI
2.MogennpoBaHuE MOJIEKYJl apOMaTHIECKHX YTIIEBOJOPOIOB.
Beruncienus

— ONpeeNIeHHE MOJICKYIIIPHOH (POPMYJIIBI OPTaHUYECKOTO
BEIIIECTBA IT0 MacCOBBIM JOJISIM IEMEHTOB, BXOISIINX B €T0
COCTaB;

— Hax0XKJCHUE MOJIEKYISIPHON (POPMYITBI OPTaHHIECKOTO
coeanHeHus 1o Macce (00bEMY) IPOIYKTOB CrOPAHHUS;

— pacué€Thl IO YPaBHEHUIO XUMHUYECKOM peaKIun

Tema 6. I'ajioreHNPou3BOIHbIE YIJI€BOA0POI0B (4 1)

38

DJIEKTPOHHOE CTPOCHHE
raJoreHONpOU3BOIHBIX YTJIEBOIOPOIOB.
Peaxiuu 3aMelieHus rajioresa Ha
THJPOKCOTPYIIY, HATPOTPYIIILY,
LIMaHOIPYIIILY, aMUHOTPYIIITY
JlabopaTopHbIii ONBIT
MonenupoBaHue MOJICKYJ
raJOreHIPOU3BO/IHBIX YTJIEBOIOPOIOB.

39

JelicTBre Ha raJOreHIpPON3BO/IHbIE BOJHOIO
H CIIUPTOBOTO PACTBOPA LIEIOYH.
BzanmogeiicTBre qurajgoreHaakaHOB

C Mar{ueM U uuHKoM. JlemoHcTpanus

BHGKTpOHHOE CTPOCHUEC TaJIOTCHONIPONU3BOJHBIX YIJICBOJOPOI0B.

Peaxiuu 3amenieHus rajJoreHa Ha rUIPOKCOrpyIy,
HUTPOTPYMIYy, LIHAHOTPYIIIy, aMuHOTpynny./lelicTBue Ha

raJIOreHIIPON3BOIHBIE BOJHOTO M CIIUPTOBOTO PACTBOPA MIETOUH.

B3anmopelicTBre qUTalOreHaTKaHOB ¢ MAarHUEM U IIHHKOM.
[oHsATHE O METAIIOOPTAHUYECKUX COCTMHCHUSIX.
Vcnionp30BaHme TaOTeHIIPON3BOIHBIX B OBITY, TEXHUKE

Y B XHUMHYECKOM CHHTE3E.

JemoHcTpanust

dusnvecKkue CBONCTBA YIIIEBOJOPOIOB. (PACTBOPUMOCTB).
JlabopaTopHblii ONBIT

MopenupoBaHue MOJIEKYJI TAJIOTEHIIPOU3BOIHBIX
YTIEBOIOPOIOB.
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®du3nyecKre CBOMCTBA YIJIEBOJIOPOIOB.
(pacTBOPUMOCTb).

40

IlonsTue o METAJUIOOPTAHUIECKUX
COCOMHCHUAX. Hcnons3oBaHne
TaJIOIrCHIIPOU3BOJHBIX B 61>ITy, TCXHUKEC
U B XUMHYCCKOM CHUHTC3C.

41

KonrpoabHnas pabora Nel

Boruuciienus

— ONpeeNIeHNE MOJICKYIIAPHOH (POPMYJIIBI OPTaHUYECKOTO
BEIIECTBA [10 MACCOBBIM JOJSIM JIEMEHTOB, BXOSIUX B €r0
COCTaB;

— HaxO0XKICHUE MOJIEKYIAPHON (POpMyYIBI OpraHuIECKOTO
coeauHeHus 1o Macce (00bEMY) IPOYKTOB CTOPAHUS;

— pacy€Thl 0 ypaBHEHUIO XUMUYECKOH peakuuu

Pa3nen 3. Kuciopoacoaep:kamue opranundeckue coexunenus (38 1)

Tema 7. Cniuptbl. ®enou (10 u)

42

ITpenenbHbIC OHOATOMHBIE CIIUPTHI.
Crpoenue MosieKy (Ha IpruMepe MeTaHoJIa
1 3TaHo’aa). ['oMonornueckuil psa, odmas
(dbopmyna, u3oMepusi, HOMEHKJIATYpa,
KI1accH(UKaITHsL.

43

®du3nueckue cBOMCTBa cnupToB. BogopoaHas
CBsA3b. XMMHYECKUE CBOMCTBA: peaKLuu
3aMeILEeHus, IeTHIpaTaliy, OKUCIIEHUS,
B3aMMOJICHCTBUE C OPTaHUYECKUMU

1 HEOPTaHUUYECKUMU KHCIOTAMH.
JdeMmoHncTpauuu

1. PacTBOpUMOCTh CIIUPTOB B BOJIE.

2. BzaumoneicTBUE 3TaHONIA C HATPUEM.
3. OkucaeHue 3TUIOBOIO CIIUPTa
JTXPOMATOM KaJist (BO3MOXKHO
HCTIOJIb30BaHUE BUJICOMATEPHAIIOB).

44

KauecTBeHHast peakuyst Ha OJTHOATOMHBIC
cnupthl. [IpencraBienne o MexaHu3Me
peakuuii HykiIeopHUIbHOTO 3aMEeIICHHS.
JlabopaTopHble ONbITHI

1. Peakuust ravueprHa ¢ THIPOKCHIOM MEan
(m.

2. OkucneHue TUIOBOrO CHUPTA B albIETH]
Ha pacKaJ€éHHON MEJHOI NPOBOJIOUKE.

45

JleiicTBue 3TaHOJIa U METAHOJIa HA OPTaHU3M
yenoBeka. CrocoObl MomydeHus
U TIPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

IIpenensHble OAHOATOMHBIE CIUPTHL. CTpoeHUE MOJIEKyYJI (Ha
IprMepe MEeTaHoJa U 3TaHoJa). | oMoorudeckuii psia, oomas
hopMmyna, n30MepHsL, HOMEHKIATYpa, KIacCU(PUKAIIHSL.
du3nueckre CBOMCTBA cIUPTOB. BogopoaHas cBA3b.
XUMHUUYECKUE CBOMCTBA: PEAaKLIUU 3aMELICHNUS, IeTHpaTallly,
OKHCIICHHS, B3aUMOACHCTBUE C OPTraHUYECKUMHU

1 HCOPTaHUYCCKUMU KHUCJIOTaMH. KauectBennas pcakuusg Ha
OAHOAaTOMHBIE ciupThl. [IpeacTaBneHue o MexaHu3Me peakuun
HyKJ1eo(pHIbHOTO 3aMelneHus. JleicTBre STaHOIa M METaHOJIa Ha
opranusM uesioBeka. CriocoOblI MTOJTy4eHHUs U IPUMEHEHHUE
OJTHOATOMHBIX CIIUPTOB. [IpocThie 3pupbl, HOMEHKIATYpa

n n3omepusi. Oco6eHHOCTH (PU3NIECKUX M XUMHUUECKUX CBOUCTB.
MHuoroatromMHbIe CIIUPTHIL: STUJICHIJIUKOJIb U TJIMIECPUH.
DusnyecKkue U XUMUYECKHE CBOMCTBA: PEAKIMK 3aMEILEHUS,
B3aMMOJICHICTBHE C OPraHNYECKHMHU M HEOPTaHUYECKUMHU
KHCJIOTaMH, KaUE€CTBEHHAs pEaKIsl HA MHOTOaTOMHBIE CITUPTHL.
JeiicTBue Ha opranusm 4esoBeka. CriocoObl MoTydeHHs

U IPUMEHEHHE MHOI0aTOMHBIX cupToB. @enoin. CtpoeHue
MOJIEKYJIbI, B3aUMHOE BIIMSHIE THAPOKCOTPYIIIEI U OEH30IbHOTO
sinpa. @usndeckue cpoiictBa henosna. OCOOEHHOCTH XUMUYECKUX
cBOHCTB (eHoNa. KauecTBeHHBIE peaknny Ha (hEeHOI.
TokcuuHoCTh enona. CrocoObl NOMyYeHHS U IPUMEHEHHE
(enona. GeHondopmanbieruanas cMona.

JdeMoHcTpanuu

1. PacTBOpHMOCTB CIUPTOB B BOJE.

2. BzanmoelicTBre 3TaHONIA C HATPUEM.

3. OkucneHne THIOBOTO CIUPTA TUXPOMATOM Kallus
(BO3MOYHO HCTIONIb30BAHHUE BHIEOMATEPHAIIOB).
JlaGopaTopHbIe ONBITHI

1. Peakmust rmmepuna ¢ ruapokcuaom meau (11).

- PackpeIBaTh CMBICIT N3y4aeMbIX MOHATHI
(BBLOETATH WX XapaKTepHBIC IIPU3HAKI)

U TIPUMEHATH TU NMOHATHS NP ONMCAHUH
COCTaBa M CTPOCHUS BEIECTB, U O0BSICHEHUS
OTAENBHBIX (hAaKTOB U SIBICHUIH

- Mcrionp30BaTh XMMUUYECKYIO CHMBOJIMKY IS
COCTaBJICHUS MOJIEKYJISAPHBIX U CTPYKTYPHBIX
(pa3BépHyTOHi, COKpaIéHHOMN) hopMy
KHCJIOPOZCOICPIKAIINX OPTaHNIECKUX BEIIECTB.

- YcraHnaBiuBaTh MPUHAAJIC)KHOCTD
KHCJIOPOA0COAEPKAIINX OPTaHUYECKUX BELIECTB
K ONpeneNéHHOMY KJIacCy IO COCTaBy
U CTPOCHUIO, HA3bIBATH UX 11O HOMCHKJIATYpE
IUPAC; npuBoANTh TPUBHAIbHBIC HA3BaHUS
OTAENBHBIX PEICTABUTENCH
KHCJIOPOJICOIEPIKAIINX COCTMHEHHH.

- XapakTepu3oBaTh COCTaB, CTPOCHUE,
NIpUMEHEeHHe, (PU3NUECKUE M XUMUUECKHE
CBOMCTBA, B)KHEHIINE CIIOCOOBI ITOTYIEHUS
HpeICTaBUTes el pa3InuHbIX KIaCCOB
KHCJIOPOZICOJICPIKAIINX COCTUHEHHH; BBISBIISATH
TEHETHYECKYIO CBSI3b MEXIY HUMH
U TOATBCPKAATH e€ Hammuue YpaBHCHUAMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI
C HCIIOJIb30BAaHHEM CTPYKTYPHBIX (popmyrn
BEIIIECTB.

- [TogTBepxknaTh Ha KOHKPETHBIX IPUMEpax
XapakTep 3aBUCUMOCTH PEaKIMOHHOMN
CIIOCOOHOCTH KHCIIOPOJICOAEPIKALTIX
OPraHn4CCKUX BEIIECTB OT (byHKHI/IOHaHBHBIX
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46

IIpocTeie 3¢upbl, HOMEHKIATYpa K H30MEpHSL.

OcobeHHOCTH (PU3NIECKIX M XUMUIECKUX
CBOMCTB.

47

Ddu3nyecKue 1 XUMUUECKUE CBOMCTBA:
peaknuun 3aMEIICHNA, B3aNMOCHCTBHIE
C OpTaHNYE€CKUMU U HEOPTaHNIECKNUMU
KHCJIOTaMH, KaUCCTBCHHAA pCaK s Ha
MHOT'OATOMHBIC CITMPTBI.

48

Cnoco0bl oy4eHus ¥ MpUMEeHEHHE
MHOT0aTOMHBIX CITUPTOB.

49

®enon. CTpoeHre MOJICKYJIbI, B3aHMHOE
BJIMSIHUE THAPOKCOTPYIIBI U OEH30JIbHOTO
sapa. Guzndeckue cBoMcTBa (eHoIa

50

OCO0OCHHOCTH XUMHYECKUX CBOWCTB (PeHOIA.
KauecTBeHHbIe peakiuu Ha (GEeHOI.
IIpakTHyeckas padora
Ne 4. Pemienue skciepuMeHTaNbHBIX 3314
o Teme «CIupThI ¥ PEHOJIBDY.

51

TokcuuHoCTb (penona. CriocoObl MoyueHHs
U IpuMeHeHne (eHoa.
denondopmanbaeruiHas cMona.

2. OKHUCIIeHUE STUIIOBOTO CIIUPTA B aJIbJICTH]T HA pacKaIE€HHOM
MEJIHOM IPOBOJIOYKE.

IIpakTnuyeckas padora

Ne 4. Penrenne sKCriepUMEHTANBHBIX 33124 10 TeMe «CIIHpTHI
1 (PCHOITBI.

Borunciaenus

— OIpE/ICIICHUE MOJICKYJIIPHOHN (POPMYJITBI OPraHUYECKOro
BEILIECTBA 110 MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIHMX B €r0
cocrag; 1o macce (00bEMY) POAYKTOB CTOPAHHUSL; O
KOJIMYECTBY BellecTBa (Macce, 00bEMY) IPOIYKTOB PEaKIUu 1/
WJIU UCXOJIHBIX BEILECTB;

— pelIeHne pacuETHRIX 3a7ad Ha OTIpeIeIeHIe JOIH BBIX01a
MPOAYKTA PEAKIIMU OT TEOPETHUCCKU BO3ZMOKHOTO

Tema 8. Aubaernabl. KapooHoBbBIe KHCIOTHI.
Caoxubie 3¢upsbl. Kupsl (20 1)

52

KapOoHUIbHBIE COSTMHEHHS: allbIET U IbI
U KETOHBL. DIIEKTPOHHOE CTPOCHHE
KkapOOHMIBHOI rpynmel. ['oMoornyeckue
PAIBI ATBIETUI0B U KETOHOB, 00IIast
(dbopmyna, U30MepHsi 1 HOMEHKJIATypa.

53

dusnyeckue CBOMCTBA aJILJIETHIOB
M KETOHOB.

54

XUMUYECKUE CBOUCTBA aJlbJIErUI0B
1 KeTOHOB (peakIiuy MPUCOECTUHEHUS).

55

[IpencraBnenne 0 MEXaHU3ME PEaKIUN
HYKJICO(DHITBHOTO MPHCOETNHEHNS.
JeMoHCcTpanun

1.KagecTBeHHBIE peakIiy Ha aIbIETHIHI (C
ruapokcuaoM quamMMuHcepedpa(l)
u ¢ runpokcuaom meau (11)).

KapOoHUIbHBIE COETUHEHUS: abIeTH/Bl U KETOHHI.
DJIeKTPOHHOE CTPOEHUE KapOOHMILHOM TPYIIIIBL.
I'omonorudeckue psiibl ajbIeTHIOB U KETOHOB, 0011ast popmMyia,
H30MepUsl U HOMEHKIaTypa. PU3nuecKue CBOMCTBA aJIbIETUI0B
U KETOHOB. XMMHUYECKHE CBOMCTBA AJIbJETUIOB U KETOHOB
(peaxunu npucoenuHenust). [IpencrasneHne o MexaHU3Me
peakuuii HykieoduibHOro npucoearHeHus. OKUcIeHue
aNbJeTHI0B, KAYECTBEHHBIE PEaKI[UH Ha ajbAeru bl CrocoOs!
HNOJY4YEHHUs U IPUMEHEHHE AlIbJETUI0B U KETOHOB.
OIHOOCHOBHBIE IIPEEIbHbIE KAPOOHOBBIE KUCIIOTHI.
OCo00GEeHHOCTH CTPOSHHS MOJIEKYJT KapOOHOBBIX KHCIIOT.
W3omepust u HomeHknatypa. OGu3nvecKkre CBONCTBa,
BOJIOPOJIHBIE CBSI3U. XUMHUYECKHE CBOMCTBA: KUCIOTHBIE
CBOWCTBA, PEaKIUs dTePU(PHUKALNH, PEAKIINN C YIaCTHEM
YTI€BOAOPOAHOrO paaukana. IloHsTHe 0 MPOU3BOIHBIX
KapOOHOBBIX KUCIIOT: CJIOKHBIX 3(Hpax, aHTHJPUAaX,
raJIOTeHAaHTHIIPUIax, aMuaaxX, HUTpuiax. OCOOEHHOCTH CBOWCTB

TPYII B COCTaBE MX MOJIEKYJI, OT B3aHMHOTO
BIIMSHUS aTOMOB M TPYIIII aTOMOB B MOJIEKYJIax.

- OnuCHIBaTh COCTaB, XMMHUUECKOE CTPOCHHE
1 IPUMEHEHHE )KUPOB U YTIICBOAOB,
XapaKTepU30BaTh NX 3HAYCHUE IS
KHU3HE/ICSTEIbHOCTH OPTaHU3MOB.

- Oco3HaBaTh ONMACHOCTh BO3AEHCTBUS Ha
KHMBBIE OPTaHU3MBI ONPEIEIEHHBIX
KHCJIOPOZCO/IEPIKAIIMX OPTaHUYECKUX BELIECTB
U TIOSICHATH Ha IPUMepax CrocoObl yMEHBIICHHS
1 TIPEJOTBPAILCHUSA HX BPEJHOTO BO3ICHCTBHA
Ha OPTaHU3M YEIOBEKa.

- Ucrionb30BaTh 00IIEHAYYHBIE METOIBI
TIO3HAHMS TIPH CAMOCTOSATEIILHOM
IUTAHUPOBaHNH, IPOBEACHUH U OIIMCAHNHT
XUMHUYECKOT0 SKCIIepUMeHTa (JlabopaTopHbIe
W TIPpaKTHYECKHUE PabOTHI).

- CnenoBath npaBuiIaM Oe30macHON pabOTHI
B JIa0OpaTOPUU MPHU UCTIOIH30BAHUHU
XUMHYECKOHN MOCYIbI 1 000PYIOBaHUS, & TAKKE
TIpaBUJIaM OOPAICHHUS C BELIECTBAMU
B COOTBCTCTBHU C MHCTPYKUIHUAMU BBITIOJIHCHUSA
JTa00PaTOPHBIX ONBITOB M MPAKTHYECKUX padoT
TI0 TIOJTYYCHUIO U M3YYEHHIO OPTaHNIECKUX
BEILIECTB.

- [IpeacraBisaTh pe3yabTaThl SKCIIEPUMEHTA
B (opMe 3aIicu ypaBHEHHU COOTBETCTBYIOIINX
peaKuuii 1 1enaTh BHIBOABI HA UX OCHOBE.

- [IpoBOUTE BBIYKCIICHUS [1J1s1 ONPEIeTICHUS
MOJIEKYJISIPHOH (POPMYITBI OPraHUIECKOTO
BEIIIECTBA 110 YPAaBHEHHIO XUMHUUECKOH PEaKIK
" 110 MAaCCOBBIM J1OJISIM 2JICMCHTOB, BXOOAIIIUX
B €I'0 COCTaB, a TAKXKE Ha OIpeJIeTICHUE J0JIN
BBIXO/1a TIPOJYKTa PEAKIIMH OT TEOPETHUECKH
BO3MOJKHOTO.

- CaMOCTOSITEIbHO IJIAaHUPOBATH U
OCYIIECTBIISITH CBOIO ITI03HABATEIHHYIO
ACATCIIbHOCTD, IPUHUMATh AKTUBHOC Yy4aCTHUC B
TPYNIIOBOH y4eOHOH e TeNbHOCTH

36



56

OKHCIeHUe albACTH/I0B, KAYeCTBEHHbIC
peakiuu Ha anbaeruapl. CriocoObl MoTydeHus
Y TIPUMCHEHUE aJIbJICTU/IOB U KETOHOB

S7

OIHOOCHOBHBIE TIpeIeTIbHEIC KapOOHOBBIC
KUCTIOTHL.

58

. OcOoOEHHOCTH CTPOSHHSI MOJIEKYJT
KapOOHOBBIX KUCIIOT. 3oMepus

1 HOMeHKJIaTypa. duzndeckue CBOHCTBA,
BOJJOPOJHBIC CBSI3H

59

XUMHYECKHEe CBOMCTBA: KUCIIOTHBIC CBOMCTBA,
peaxIs dTepUPUKAINAN, PEAKIHH C YIaCTHEM
YTICBOIOPOIAHOTO PaIuKaa.

60

ITonsTHE O MPOM3BOAHBIX KAPOOHOBBIX
KHCJIOT: CJIOXKHBIX d(HUpax, aHTUIPUAaX,
raJoreHaHTHAPHUIaX, aMHUJIaX, HUTPHIAX

61

OcoOeHHOCTH CBOHCTB MypaBEUHOM
KHUCIOTHL. leMOHCTpanuu

2. X¥MHYECKUE CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

61

Muoroo0pa3ue kKapOOHOBBIX KHCIIOT.

63

Oco0GeHHOCTH CBONCTB HeNpeaeIbHbIX
1 apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTMKapOOHOBBIX KUCIIOT,
THIPOKCUKAPOOHOBBIX KHUJIOT.

64

Hpe,I[CTaBI/ITeJ'II/I BBICIIHUX Kap6OHOBbIX
KHUCJIOT: CT€apruHOBasd, MaJbMUTHUHOBAA,
OJICMHOBAA, JIMHOJICBAsA, JIMHOJICHOBAs
KHUCJIOTHI.

65

CriocoOBbI osTy4eHNs ¥ IPIMEHEHHE
kapOoHOBBIX KuCJOT. [IpakTHYeckas padora
Ne 5. Penienue skcriepruMeHTaNbHbIX 3314 110
teme «KapOoHoBBIe KHCTOTHL. CIIOKHBIC
3GUpHI».

66

Croxuble 3¢upsl. ['oMonornaeckuit psi,
obmas popmyrna, n3oMepust ¥ HOMEHKIIATYpA.
duznyeckue U XMMUYECKUE CBOMCTBA
(TUIpoIM3 B KNUCIION U MIEIOYHOH cpefie).

67

Kupser. Ctpoenne, puznyeckue
1 XUMHYECKHE CBOMCTBA: THAPOIIN3 B KUCIION
U IIEJIOYHOM cpenie

68

. OcoGeHHOCTH CBOMCTB KHUPOB, COACPIKALIIX
OCTaTKH HEMPCACITbHBIX )XUPHBIX KHUCIIOT.

MYpaBbHHOHN KHUCIOTHI. MHOT000pa3ne KapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEACTbHBIX U aQpOMaTHIECKUX
KapOOHOBBIX KHCJIOT, TUKAPOOHOBBIX KUCIIOT,
THUIPOKCHKAPOOHOBBIX KIJIOT. [IpencTaBuTeny BBICIIIX
KapOOHOBBIX KHCJIOT: CTeapUHOBAs, TaJJbMUTHHOBAS, OJICHHOBAS,
JIMHOJIeBas!, TMHOJIEHOBAs KUCIOTHL. CHOCOOBI MONTyYeHHs
U IpUMEHEHHE KapOOHOBBIX KUCIIOT. CII0KHBIE S(UPHI.
I'omonorugecknii pang, obmas hopmyia, H30MEpHs
1 HOMeHKJIaTypa. Pu3nveckue 1 XMMHUYECKHe CBOMCTBA
(rugponu3 B KUCIIOH U menodHoi cpene). Kupol. CtpoeHue,
(hm3nIecKre M XUMHYIECKIE CBOMCTBA: THAPOIH3 B KICION
1 meogHoi cpene. OcoOeHHOCTH CBOMCTB )KUPOB, COAEPIKAIINX
OCTaTKHU HETMPECITbHBIX KUPHBIX KUCIOT. JKUPBI B ipUpoIe.
Mps114 Kak cOJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOTOIIEE
neiicreue. [IoHATHE O CHHTETHYECKIX MOIOIINX CPEICTBAX
(CMCO).

JdemoncTpauuu

1.KagecTBeHHBIC peakny Ha adbIeTUABI (C THAPOKCHIIOM
nmuammuHcepebpa(l) u ¢ rugpoxcunom menu (11)).

2. XuMHUYeCKre CBOMCTBA pacTBOPa YKCYCHOUM KUCIOTEHI.
Ipakrnueckas padora
Ne 5. Pemienue sKCriepUMEHTANbHBIX 3a/1a4 110 TEME
«Kap6oHoBbIie KuCIOTHI. CIIOKHBIC 3PUPBD».

Boruncienust
- onpeJeNIieHue MOJIEKYJIIPHOU (POPMYJIBI OPraHHYECKOTO
BCHICCTBA 110 MAaCCOBBIM J1OJISIM 3JICMCHTOB, BXOAAIIUX B €TI0
cocrag; 1o Macce (00BEMY) IPOTYKTOB CTOPAHHS; IO
KOJIMYECTBY BelIecTBa (Macce, 00bEMY) POTYKTOB PEaKIHH
I/I/I/IJ'II/I HUCXOJHBIX BCIICCTB,

— peleHre pacuETHRIX 3a7ad Ha OIpeIeIeHUe O BBIX01a
MPOAYKTA PEAKIUU OT TEOPETHIECKH BO3ZMOKHOTO
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Kups! B ipupo/e.

69

MpbLT4 Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe JCHCTBHE.

70

[MoHsTHE O CHHTETHYECKUX MOIOIINX
cpencrax (CMC).

71

KoHnTpoabHblii TECT

Tema 9. YraeBoanl (8 u)

72

O01mas xapakTepUCTHKA YTICBOIOB.
Knaccugukarms yriaesomos (MOHO-, TH-
Y TIOJTUCAXaPHIBI).

73

MoHocaxapusl: TJII0K03a, GpyKTO3a,
rajakTo3a, pudo3a, 1e30KCHpHO03a.
@dusngeckue CBOMCTBA M HAXOXKICHHUE

B nipupoze Onrtuueckas nsomepus. Konpuaro-
LIeMHas TAyTOMEPHs Ha IPUMEPE MOJICKYJIbI
TIIIOKO3bI, IPOEKINK Xeyopca, o- 1 B-
AHOMEPBHI I'TIOKO3bI.

74

doTocuHTe3

75

XHUMHUYECKUE CBOMCTBA IJIIOKO3bI: C yHaCTHEM
CIIUPTOBBIX H aJbJICTUAHON Py, CIUPTOBOE
U MOJIOYHOKHCIIOE OPOIKEHHE TIFOKO3BI.
[IpuMeHeHHe TIIOKO36I, €€ 3HaUeHHe
B XKM3HENESITEIPHOCTH OpTaHNu3Ma
JlabopaTopHble ONbITHI

1.B3anmMoericTBIE pacTBOPA TIIFOKO3BI C
rugpokcunom meau (11).

76

Jucaxapuusl: caxapo3a, MaJbT03a U JaKTO3a.
BoccranaBnuBaronye u
HEBOCCTAHABJIMBAIOIINECS UCAXAPUIBI

77

TTonucaxapuasl: Kpaxmal, TIUKOTSH
u esutono3a. CTpoeHne MaKpOMOJIEKYT
KpaxMmaJia, IIMKOT€HA | [EJUTFOJIO3HI.

78

®duznyeckue cBONCTBA KpaxMasa

1 LIEJUTION03bI XMMHUYECKHe CBOHCTBA
LEJUTIONI03B! (THAPOIIN3, TIOJTydeHne 3(HpOB
[IeJUTI0J10361). JIaGopaTopHbIe ONBITHI

OO6mras xapakTepucTHKa yriaeBoaoB. Kimaccudukanus yrieBomos
(MoHO-, Ti- U TonMcaxapusl). MOHOCAaXapHIbL: TIIOKO3a,
(pyxro3a, ranakrosa, pudosa, ne3okcuproosa. dGuznueckue
CBOMCTBa 1 HaXoXeHue B mpupoe. Porocuntes.Onruueckas
nzoMmepust. Konpuaro-LienHas tTayromepus Ha IpuMepe
MOJIEKYJIBI TJTFOKO3BI, TPOEKINHU Xeyopca, 0- U -aHOMepEI
[JIFOKO3bl. XMMHUUYECKUE CBOMCTBA IIFOKO3bI: C Y4aCTHEM
CIIUPTOBBIX U AJIbAETUIHON TPy, CIUPTOBOE U MOJIOYHOKHCIIOE
OpokeHue TIoKo3bl. [IpuMeHeHue riIroKo3kl, €€ 3HaUYCHHEe
B )KM3HEESATEIBHOCTH OpraHu3Ma. Jlucaxapuasl: caxaposa,
MajbTO3a U JIakTo3a. BoccTanaBnuBaromue u
HEBOCCTAHABIIMBAIOLMECS AUCaxapubl. [ Maponu3 aucaxapuaos.
HaxosxaeHue B pupo/ie U MpUMEHEHNE TUCaXapUIoB.
[onucaxapuapl: Kpaxmal, IIIMKOTEH U Leutoy03a. CTpoeHue
MaKpOMOJIEKYJ KpaxmaJa, [IMKOreHa U LEJUIIOJIO3bL.
®du3nueckre CBOMCTBA KpaxMalla U HEeJUTF0I03bl. XUMHUUECKHE
CBOMCTBa KpaxMaia (THAPOIN3, KAUeCTBCHHAS PEaKIIHs
¢ MoA0M). XMMHYIECKHE CBOWCTBA LIEJUTIONO3BI (THAPOIIN3,
nosyueHue 3(UpoB 1euTono3sl). [IoHsTHEe 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIH MIENK).

JlabopaTopHble ONbITHI

1.B3auMozeiicTBre pacTBOpa IIIFOKO3BI C
runpokcugom meau (11).

2.B3aumMozpeiicTBrue Kpaxmasa ¢ HOAO0M.

Bbruncienus

— OTIpeieNieHHe MOJIEKYIAPHOH (hOpMYITBI OPTaHUYECKOTO
BELIECTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIINX B €r0
cocTaB; 1o Macce (00BbEMY) MPOTYKTOB CrOPaHUs; 110
KOJIMYECTBY BelecTBa (Macce, 00bEMY) MPOAYKTOB peaKiuu 1/
WM UCXOJHBIX BEIIECTB;

— pelieHre pacu€THBIX 3a/1a4 Ha ONpeiesieHre JOIM BBIX01a
MPOAYKTA PEAKIUU OT TEOPETHIECKH BO3ZMOKHOTO
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2.B3anMoeiicTBre KpaxMaia ¢ HOJOM.

79

ITonsTHE 00 MCKYCCTBEHHBIX BOJOKHAX
(BHCKO3a, alleTaTHBIN IIEINK).

Pasnen 4. AzoTconep:xkamme opranndeckue coenunenus (12 1)

Tema 10. AMuUHBI. AMUHOKHCJIOTHI. bejiku (12 1)

80

AMMHBI — OpraHUYeCcKHe MPOU3BOIHBIC
amMuaka. Kilaccngukanus aMiHOB:
amidaTHyecKre 1 apOMaTHIECKHE;
TIepBUYHbIE, BTOPUYHBIC U TPETUYHBIE.
Crpoenne MoJIeKyI, oomas Gpopmya,
n30Mepusi, HOMEHKJIAaTypa U pusndeckue
CBONCTBA.

81

XuMudeckne cBOHCTBa ann(aTHISCKUX
aMHHOB:. OCHOBHBIC CBOMCTBA,
aJKUJIMPOBaHUE, B3aUMOJICUCTBUE
MIEPBUYHBIX AMUHOB C a30TUCTON KUCIIOTOM.
Coln alKAJIaMMOHHUS.

82

AHWIVH — TMpeICTaBUTEh aMUHOB
apomMatnieckoro psiia. CTpoeHHe aHHUIINHA.
B3anMHOe BIHSHWE TPYIIT AaTOMOB

B MoJiekyJie anninHa. OcoOeHHOCTH
XAMHWYECKHX CBOICTB aHHMITMHA.

83

KauecTBeHHbIe peakiy Ha aHWINH. CrIocoOb!
MOJYYSHHsI U IPUMEHEeHHe aTu(aTHIeCKUX
aMuHOB. [loydeHne aHUITHHA U3
HUTPOOCH30IA.

84

AMUHOKHCTOTEL. HOMEHKIaTypa U u3oMepus.
OTtaenpHBIE IPEACTABUTENH 0-AMUHOKHCIIOT:
TIIUIIVH, aJlaHiH, ()CHUIaJaHuH, CEPHH,
IJIyTaMUHOBAas KUCJIOTA, JIU3UH, LIUCTEHH.
Onrryeckas n30Mepust aAMUHOKUCIOT: D- m L-
aMHAHOKHCIIOTBI

85

du3nyecKkrue CBONCTBa aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(pOTEPHBIX OPTaHUICCKUX COCTUHCHUH,
peakus MoJUKOHACHC AN, 00pa30BaHue
nentugHol cBs3u. Ilpakrndyeckue padoTnl
Ne 6. Penienue skciepuMeHTaNbHBIX 3a/1a4
0 TeMe «A30TCoAepIKAIUE OPTAHNIECKUE

AMUHBI — OpraHNYeCKHE MPOU3BOJHBIE AMMHUAKA.
Kiaccudukanms aMuHOB: anudaTiyeckue 1 apoMaTHUECKHE;
NEepBUYHbIE, BTOPUUYHBIE U TpeTU4HbIe. CTPOCHUE MOJIEKYJI,
obmras ¢popmyra, M30MepHs, HOMEHKIIATYpa U (PU3UIECKUE
CBOHCTBA. XMMHUYECKUE CBOHCTBA anr(aTHIECKUX aMUHOB!
OCHOBHBIE CBOICTBa, AIKWJINPOBaHNE, B3AaUMOJICHCTBUE
MIEPBUYHBIX AMHHOB C a30TUCTON Kuciotoi. Comu
aNKWJIaMMOHHS. AHUIIMH — TpeACTaBUTEIb aMUHOB
apomarudeckoro psaa. CtpoeHue aHunrHa. B3auMHoe BiausHue
TPYIII aTOMOB B MOJIEKyJe aHmInHa. OCOOEHHOCTH XUMHIECKUX
CBOHCTB aHmnnHA. KauecTBeHHBIE peaknny Ha aHMIHH. CriocoOb!
MOJYYeHHs] U IPUMEHeHre anupaTnieckux aMuHoB. [lonyuenne
aHWIMHA U3 HUTpoOeH3osma. AMHHOKHCIOTH. HoMeHkmaTypa
u u3oMepusi. OTAenbHBIE IPEICTABUTENN (.-AMUHOKHCIIOT:
TJIMLWH, aJlaHuH, (PeHUNIANAaHUH, CePUH, TITyTaMHHOBAsI KUCIIOTa,
TM3HH, nucTenH. OnTrdeckas n30Mepus aMHHOKHCIOT: D- n L-
aMHUHOKHUCIIOTEL. DHU3HUYECKUE CBOIICTBA AMHHOKHCIIOT.
XUMHUYeCKUe CBOWCTBA aMUHOKHUCIIOT Kak aM(OTEepHBIX
OpPTaHHUYECKHX COCTMHEHUH, peaKuys MOJIMKOHICH AN,
o0pazoBaHue MENTHIHON CBs3U. bronornueckoe 3HaueHne
amMuHOKHCNOT. CHHTE3 U THAPOIU3 MeNnTUA0B. benku kak
MPUPOAHBIE TOTUMEpPHI. [lepBUUHast, BTOpUYHAs U TPETUYHAS
CTPYKTypa 0enkoB. XMMHUYECKHEe CBOICTBa OEIIKOB: THAPOIIN3,
JIeHaTypalysl, KadeCTBEHHbIC peakiuu Ha Oenxu. [Tonarue 06
a30TCO/IePIKAIIUX TeTEPOIMKINIECKUX COCTUHEHUAX.
IMupumMuaNHOBEIE U ypHHOBBIE OCHOBaHMs. HyknenHoBbIE
KHCJIOTBI: COCTaB, CTPOCHHUE M OMOJIOTHYecKast poJib.
JdeMoHCcTpauuu

1.PacTBOpeHne OeNKkoB B BOJE.

2. lenaryparust 6EJIKOB IIPH HarpeBaHMH.

3. LIBeTHBIEC peakIny Ha OETIKH.

IpakTHyeckue padoThl

Ne 6. Penienne skcriepuMeHTaNbHBIX 3a/1a4 [0 TEME
«A30TCoIepKaIIfe OpraHNIeCKUe COSTUHEHUS

. Ne 7. Pelienue skcriepuMEHTANIBHBIX 3aja4 110 TEME
«Pacno3HaBaHue OpraHUYECKUX COETUHEHUI.

- PackpbIBaTh CMBICT U3y4aeMBbIX OHATUN
(BBLOETIATH UX XapaKTepHbIC IPU3HAKH)

U TIPUMEHATH 3T MOHATUS IPU ONHUCAHUU
COCTaBa M CTPOCHUS BEIIECTB, U1 OOBICHEHUS
OTAENBHBIX ()AKTOB U SIBJICHUI.

- Mcnonp30BaTh XUMHUECKYIO CUMBOJIUKY IS
COCTaBJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOHi, cCokpaiéHHoi) hopmyn
a30TcoIeprKallliX OPTaHUYECKUX BEIIECTB.

- OnpenensaTs NIPUHAAIEKHOCTD

a30TOCOZEP KAIINX BEHIECTB K ONPEACIEHHOMY
KJIaccy IO COCTaBy CTPOEHHIO, Ha3bIBaTh UX 110
nomenknarype [UPAC; npuBoauts
TPHUBHANIbHBIE HAa3BaHHS OTJEIIBHBIX
IIPEICTaBUTENICH.

- XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MIpUMEHEHHE, (PU3NUCCKUE M XUMUUECKHE
CBOWCTBA, BaXKHEHIIINE CTIOCOOBI MOTyUeHHS
TUIMYHBIX [IPEJCTaBUTENICH a30TCOAEPIKAIINX
COEIMHEHUI.

- OnmuchIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOMCTBa OEJIKOB; TOSACHITH Ha IPUMEpax
3HaueHHe OJIKOB ISl OpraHu3Ma 4eJoBeKa.

- [IpoBOIUTH BBIUUCIIEHUS JUI ONPENEICHUS
MOJIEKYJISIPHOM (popMyIibl OpraHM4ecKoro
BELIECTBA 110 MACCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIIUX B €r0 COCTaB, a TAKXKE 110
YpaBHEHHUAM XUMHYECKUX PEAKIHH.

- Ucrionb30BaTh 00IIEHAYYHBIE METOIBI
MIO3HAHMSl — HaOMI0JAaTh U OITUCHIBATD
J€MOHCTPAIMOHHBIA YKCTIEPIMEHT.

- CaMOCTOSITEIBHO IIAaHUPOBATH U
OCYILECTBIISATh CBOIO I03HABATEIbHYIO
JeSITeIbHOCTD; IPUHIMATh aKTHBHOE
y4acTue TPYINOBON yueOHOU AESITETbHOCTH
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COCOUHCHUA)

86

Buonornueckoe 3HaueHrE aMHHOKHCIIOT.
CuHTE3 U THAPOIU3 TIETITHIOB.

87

Benku xak npupoaHbIE TOTUMEPEL.
[lepBuuHas, BTOpryHast 1 TPETHYHAS
CTPYKTYpa OEIKOB.

XuMudecKkue CBONCTBA OCITKOB: THIPOIIH3,
JIeHaTypalus, KaueCTBEHHbIE PEaKIU Ha
6enxu. JleMoHCTpanuu

1.PacTBOpenne OenkoB B BOJE.

2. lenatypanust OEJIKOB IIPH HarpeBaHHU.
3. lIBeTHBIC peaKkInuy Ha OCIIKH.

88

[NonsaTue 06 a30TComEPKAIINX
TETEPOIMKINYECKUX COCTMHEHUSIX.
[MupuMUANHOBEIE U IIYPUHOBBIC OCHOBAHHSL.

89

HyxiienHOBBIE KUCIIOTBI: COCTAB, CTPOECHUE

u Obuonornueckas pois. [IpakTuueckue
pa6orel Ne 7. Pemenue skcriepuMeHTaIbHBIX
3a1a4 1o TeMe «Pacno3HaBaHue
OpPraHUYECKUX COCTUHEHUI.

90

KonrpoabHnas padora Ne 2

Boruuciienus

— ONpeeNIeHNE MOJICKYIIAPHOH (POPMYJIIBI OPTaHUYECKOTO
BEILIECTBA [T0 MAaCCOBBIM JO0JISIM JIEMEHTOB, BXOSIINX B €T0
cocrag; 1o Macce (00BEMY) IPOTYKTOB CTOPAHHS; O
KOJIMYECTBY BelIecTBa (Macce, 00bEMY) IIPOIYKTOB peaKkIiui u/
WY NCXOJHBIX BEIIECTB;

— peleHre pacyETHBIX 3a/1a4 Ha OIpe/IeIeH e J0JIH BBIX0/a
MPOIYKTa PEAKIH OT TEOPETHIECKH BO3MOKHOTO

Pasnen 5. BoicokoMoJieKyIsipHble coerHenus (6 4)

Tema 11. BoicokoMoaeKyJ/IsipHble coequHenns (6 1)

91

OCHOBHBIE MOHATHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COEMHEHUN:
MOHOMED, NOJIUMEp, CTPYKTYPHOE 3BEHO,
CTETEHb MOIUMEPU3ALUU, CPETHSIS
MoJleKyIsipHas Mmacca. OCHOBHBIE METOABI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIUHEHUI — NoaMMepHU3aLus

U IIOJUKOHACHCALU.

92

[peacTaBineHue CTEPEO PETYISIPHOCTH U
HaJIMOJIEKYJISIPHOH CTPYKTYpE MOJINMEPOB,
3aBUCHMOCTH CBOHCTB HOJIMMEPOB OT UX
MOJICKYJISIPHOTO M HaIMOJIEKYJISIPHOTO
ctpoenus. [lonrMepHbIe MaTepHaIbL.

OCHOBHEBIE MTOHITHS XUMHU BBICOKOMOJICKYJIAPHBIX CO@I[I/IHeHl/Iﬁl

MOHOMeEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETICHb
MOJIMMEPH3aLINH, CPEeHSL MOJIeKy sipHas Macca. OCHOBHBIE
METOBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSMHEHUI —
HOoJIMMepH3aLus U MoJInKoHAeHcalus. [Ipencrasnenue crepeo
PETYISIPHOCTH U HAJAMOJIEKYJISIPHOH CTPYKTYpE MOJIMMEpPOB,
3aBHCHMOCTh CBOMCTB MOJIMMEPOB OT UX MOJEKYIISIPHOTO

1 HaJ]MOJIEKYJIApHOTO cTpoeHus. [lommMepHble MaTepHabl.
ITiracTmaccs! (TTOIMITHIICH, MOIUITPOIIMIICH, TOIUBUHIIXIIOPH]I,
MOJICTUPOJT, TIOIUMETHIIMETAKPIIIAT, IOJTUKAPOOHATEI,

MONMATIIIEHTepedTanarT). Y THIU3AIHs U epepadoTKa IIIacTHKA.

DacToMephl: HaTypaJIbHBIA KaydyK, CHHTETHYECKUE KaydyKn
(OyTasMeHOBBIH, XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIINKOHBI.
Pesnna. Bonokna: HaTypangbHbIE (II€pCTh, MIENK),
HCKYCCTBEHHBIE (BUCKO3a, alleTaATHOE BOJIOKHO), CHHTETHUECKHE
(xarpoH u naBcaH). [TorMepbl crienUaIbHOTO Ha3HAUYCHUS
(TeduioH, KeBIap, SIEKTPOIMPOBOASIINAE TTOTUMEDHI,

- Bnagets n3y4aeMbIMU XUMHUYECKUMHI
MOHATUSAMH: PACKPBIBATh CMBICIT H3y4aeMBbIX
MOHATUI U TIPUMEHATH 3TU MOHATHA NIpU
OTIMCaHMWU COCTaBa U CTPOCHUSA
BBICOKOMOJIEKYJISIPHBIX OPTaHMYECKUX BEILECTB,
JUISL OOBSICHEHHS OT/ICJIBHBIX (DaKTOB M SIBJICHHH.
- Mcnonp30BaTh XUMHUECKYIO CUMBOJIUKY IS
COCTaBJICHHsI CTPYKTYPHBIX (hOPMYII BELECTB
(MOHOMEpOB 1 TIOJIMMEPOB) U YPaBHEHUI
peaxnuii MoMMMEpHU3alii U TOJIMKOHACHCAIHH.
- OnuCHIBaTh COCTaB, CTPOCHHUE, OCHOBHBIE
CBOMCTBa M IPUMEHEHHUE KaydyKoB, Hanboee
pacnpocTpaHEHHBIX BUIOB MJIaCTMACC U BOJIOKOH
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JdemoncTpanun
1.006pa3s1isl MPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB, PE3HHBIL.

93

[TnactMaccs! (MOJUATHIIEH, TOIUITPOTIHIIEH,
MOJIMBUHUIIXJIOPH T, TOJTUCTHPOT,
TOJTAMETHIIMETAKPIIIAT, TIOJTUKAPOOHATHI,
MOJIMATUIICHTEpe(Taar).

94

Yunmzanus u nepepaboTka miIacTuka.
OmacToMepbl: HaTypalbHbBIH KaydyK,
CHUHTETHYECKUE KaydyKH (OyTaaneHOBBIH,

XIJIOPOIIPEHOBHIH, N30TPEHOBBIN) M CHINKOHEI.

Pesuna [lemoncTpanun
2. Buneodparment «Bynkanuzaius
PE3UHBDY.

95

BoinokHa: HaTypanbHble (IIEPCTh, MENK),
HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE

BOJIOKHO), CHHTeTHUYECKHE (KampoH U JIaBCaH).

96

[Monmumeps! crienuanbHOTO Ha3HAYCHUS
(TeduoH, KeBiIap, SIEKTPOIPOBOISIIUC
MOJIMMEpPBI, OHMOpa3IaraeMble MOJIUMEPHI).

OuopasiaraeMbie MOJIUMEPHI).

JdemoncTpanun

1.06pa3upl NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC,
KaydyKOB, PE3UHBI.

2. Bugeogpparment «BynkaHU3aIMs PE3HHBD.

IIpakTnuyeckas padora Ne 8.

Pemenne skcriepuMeHTaNbHBIX 33714 110 TeMe «Pacro3HaBanme
IUIACTMAcC ¥ BOJIOKOH»
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «XUMUS»
11 KITACC. OBIIASA U HEOPTAHUYECKASA XUMUSA
(3 u B Hene0, Beero 105 y, u3 Hux 10 4 — pe3epBHOE BpeMmsi.)

Nor/mt

IIpumepHbIe TEMBbI, pacKpbIBaKOLIHE
JaHHBII pa3/ie] NPorpaMMsl, H YHCJI0
4acoB, OTBOJUMOE HA UX M3yYeHHe

OcHoBHOe coiep:kaHue

OcHoBHbIE BH/IbI 1eSITETbHOCTH
o0yuarommxcsi

Pa3gen 1. Teoperuueckne ocHOBbI XumMu (36 4)

Tema 1. CTpoenne atoma. Ilepnognuecknii
3akoH u Ilepuonnyeckas cucrema
XumMu4eckux 3aemenToB JI. U. MenaesneeBa
(CRY

Atom. CocTaB aTOMHBIX sIep. XUMUYECKUH a7eMeHT. 130TorbI.
KopnyckynsipHO-BOTHOBOH Ayanu3m, IBONCTBEHHAs IPUPOAA
anekTpoHa. CTpoeHHe SJEKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIE YUCJIa. DHEPreTUUECKHE YPOBHHU U TIOyPOBHH.
AromHbIe opOuTanu. Knaccudukanus XUMIHYSCKUX JICMCHTOB
(s-, p-, d-, f-anements). Pacipenenenue 3eKTPOHOB 110
ATOMHBIM OpPOUTAIISAM; IPHHIAT MUHUMYMa SHEPTHH, TIPHHIIATT
[Maynu, npaBuno XyHaa. DneKTpoHHbIE KOH(DUTYypaluy aTOMOB
3JIEMEHTOB NIEPBOI'0 — YETBEPTOrO MEPUOJIOB B OCHOBHOM

1 BO30Y)KIEHHOM COCTOSIHUH, DIICKTPOHHBIC KOHPUTYpAIIH
noHoB. [loHaTue 00 YHEPTUN MOHU3AIIUH, SHEPTUU CPOJCTBA

K 3JIEKTPOHY. DJIEKTPOOTpULATENBHOCTD. [leproauueckuii 3aKoH
u [lepuoanueckas cucteMa XUMUYECKUX JIEMEHTOB

J. Y. MengaeneeBa. CBs3b MEPUOUIECKOTO 3aKOHA

u [lepnoanueckoil cuCTEMbl XUMUYECKUX 3JIEMEHTOB

C COBPEMEHHOM TEOpHUEHN CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH
M3MEHEHUs CBOMCTB XUMUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTHIX M CIOXKHBIX BEIIECTB 10 TPYIIIAM U IIEPUOJIaM.
3HaueHue nepuoanyeckoro 3akona J1. 1. Menzaeneesa.
JdeMoHcTpanus

Bunpt Tabnun «lleproandeckas cucteMa XUMUIECKIX
anemenToB J1. 1. MenneneeBa»

- PackpbIBaTh CMBICIT H3y4aeMBbIX IOHATHUI
(BBLOETIATH UX XapaKTepHbIC IPU3HAKH)

U TIPUMEHATH TU MOHATHS NP ONMCAHUH

COCTaBa M CTPOCHUS BEIIECTB, U1 OOBSCHEHUS
OTAENBHBIX (P)AKTOB U SIBJICHUI.

- PackpsIBaTh CMBICT EPHOANIECKOTO 3aKOHA
J. Y. MenneneeBa 1 JEMOHCTPUPOBATH €TO
CHCTEMaTU3UPYIOLIYI0, OOBACHUTEIbHYIO
U TIPOTHOCTUYECKYIO (QYHKIIHH.

- XapaKkTepn30BaTh IEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30Yy>KIEHHOM
COCTOSIHUH) 1 MOHOB XUMHUYECKHX 3JIEMCHTOB
TIEpBOTO—UETBEPTOTO NMEPUOJIOB M MX
BaJICHTHBIE BO3MOYKHOCTH, UCTIONb3Ys MOHATHSA S-
, P-, d-35IeKTPOHHBIE OPOUTAIIH, SHEPTETHICCKIE
y-POBHH.

- OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX 3JIEMEHTOB U HX
COEIMHEHUH TI0 IeprojaM U TpyIIaM
Ilepuoguueckoii cuctemst Jl. . Menneneesa

Tema 2. CTpoeHue BelecTBa.
MHuorooopa3ue Beurects (10 u)

Xumudeckas cBI3b. BBl XUMHUUECKOU CBSI3U: KOBaJICHTHAS,
WMOHHAsI, MEeTaJTndeckas. MexaHu3mMbl 00pa3oBaHUs
KOBQJICHTHOH CBsI3H: OOMEHHEBIIN U JOHOPHO-aKIICTITOPHEIH.
DHeprus U JinHa cBsi3u. [1onsspHOCTh, HAPABIEHHOCTh

Y HaChIIIAEMOCTh KOBaJIEHTHOU cBsi3u. KpaTHbie CBs3U.
Bonopoanas cBs3b. MexmomnekynspHble B3aUMOJCHCTBUSL.
BameHTHOCTD 1 BaJICHTHEIE BO3MOXKHOCTH aTOMOB.
Iubpunnzanus aToMHBIX opOuTaneld. CB3b JEKTPOHHOM
CTPYKTYPBI MOJICKYJI C X TECOMETPUIECKUM CTPOSHHEM (Ha
MpUMepe COSAMHCHUI IIEMEHTOB BTOPOTO IIEPHOJIA).
[IpencraBneHust 0 KOMIUIEKCHBIX coeanHeHusx. CocTaB
KOMIUIEKCHOTO HOHA: KOMILJIEKCOO0Pa30BaTeb, IUTAHIbI.

- PackpbIBaTh CMBICT U3y4aeMBbIX IIOHATUN
(BBLAETIATH UX XapaKTepHBIC IPU3HAKH)

U TPUMEHSATH 3TH OHATHUS NPU ONUCAHUH

COCTaBa M CTPOCHUS BEIIECTB, U1 OOBICHEHUS
OTIENBHBIX ()AaKTOB U SIBICHHUH.

- OnpenensaTs BUJ XUMUUYECKOH CBSI3U
(KoBaJIeHTHasl, HOHHAsI, METAIIIINYECKasl,
BOJIOPO/IHAS) B COSAMHEHHSIX, TUII
KPHUCTaNINYECKON PEelIETKH KOHKPETHOTO
BEIIECTBA.

- OOBACHATH MEXaHU3MBI 00Pa30BaAHUA
KOBAJIGHTHOH CBA3H (OOMEHHBIM U TOHOPHO-
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Koopaunamonnoe uucio. HoMeHkiiatypa KOMITJIEKCHBIX
COeIMHEHNN. 3HaUYeHNEe KOMIUIEKCHBIX coennHeHni. [Toustne

0 KOOPAMHAIIMOHHOM XuMuu. BeriecTBa MoJIeKyIsIpHOTO

W HEMOJICKYIISIPHOTO CTPOCHHUS. THITBI KPUCTAITHYECKIX
peméToK (CTPYKTYp) U CBOKCTBa BemiecTs. [loHsaTHE

0 JUCTIepCHBIX cucTeMax. VicTuHHBIe pacTBOphL. [IpencraBnenue
0 KOJUIOUIHBIX pacTBopax. CrocoObl BIPAKCHUS KOHIICHTPAIHH
PacTBOpPOB: MaccoBas OIS BEIIECTBA B PACTBOPE, MOIISIPHAS
KOHIEeHTpauus. HacbllieHHbIe 1 HEeHACBIILIEHHbIE PACTBOPHI,
pactBopumocTs. Kpucramnoruaparel. Kinaccudukarms

W HOMEHKIIaTypa HEOPTaHMYECKIX BEIIECTB.

JdemoncTpauusa Mozaenu KpUCTaNIMUECKUX PEILETOK.
Bbrunciaenus

— C HICIIONB30BAHNEM ITOHITHH «MAacCOBas OIS PACTBOPEHHOTO
BEIIIECTBAY, «MOJISIPHAS KOHIICHTPAIIHS»

aKIENTOPHBIN). 6 OnpenensiTh BAIEHTHOCTh
W CTEICHb OKMCIICHHS XUMHUECKUX 2JIEMEHTOB
B COCAMHCHHSIX Pa3IMYHOrO COCTABa.

- OOBSICHATH 3aBHCUMOCTE CBOMCTB BEIECTB OT
BHIa XUMHYECKOM CBSI3W M THIIA
KPUCTAITINYECKON PEIIETKY.

- [IpoBOIUTE BBEIYUCIICHUSI C UCTIOJIL30BAaHHEM
MOHSATHS «MaccoBast I0JIS BEICCTBA
B PacTBOpE»

Tema 3. Xumnueckue peakuuu (18 u)

Kitaccudukanms XuMUIeCKUX peakiuii B HEOpraHUueCcKoi

W OpraHMYECKOH XMMHH. 3aKOH COXPaHEHHs MacChl BELIECTB;
3aKOH COXPAHECHHUS W IPEBPAICHNS SHEPTUH IIPU XUMUIECKUX
peakuusix. TernoBble 3PEeKTl XUMHUYECKUX PEaKIHi.
Tepmoxumndeckue ypaBHeHHA. CKOPOCTh XUMUYECKON PEaKIINH,
e€ 3aBUCHMOCTb OT Pa3NuYHBIX (PaKTOpOB. 'OMOTreHHBIE

U reTeporeHHble peakuuu. Kartanus u Kkatanu3aTtopsl.

OOpartuMble 1 HEOOpaTUMBIEC PeaKMU. XUMHUYECKOE paBHOBECHE.

KoncranTa xumudeckoro paBHoBecHst. DaKTOPHI, BIHASIONIIE HA
MOJIOXKEHHUE XUMHUECKOTO PABHOBECHS: TEMIIEpaTypa, JaBlIcHUE
1 KOHIICHTPAIlU{ BEIECTB, yYaCTBYIOIIMX B peakiuu. [IpuHmumn
Jle laTenwe. DnexkTponutuueckas auccounanns. CuiabHble

1 ciabbie dnekTpoauThl. CTenens auccormanmu. MoHHoe
nmpousBeaeHue Boabl. Cpesia BOJHBIX PAaCTBOPOB: KUCIOTHAS,
HeHTpanpHasi, meaoYHas. Bomopoauerii mokasarens (pH)
pactBopa. ['unponms coneit. Peakiim noHHOT0 0OMeHa.
OKHCIUTENBFHO-BOCCTAHOBUTENBHBIE peakiiy. CTelneHb
okucnerus. OKUCITUTENh U BOCCTaHOBUTENB. [Iporiecch
OKWCIICHHS ¥ BOCCTaHOBIICHHSI. BaxxHeline okucuTenn

Y BOCCTaHOBUTENU. METOJ 3JIeKTPOHHOTO OaaHca. DIeKTpoIn3
PacTBOPOB H PACILIABOB BEIIECTB.

JemoHcTpanust

Pasnosxenne mepoxcuaa BOAOpoaa B IPUCYTCTBHU
KaTaJn3aTopa.

JlaGopaTopHbIe ONBITHI

1.IIpoBenenue peakuii HOHHOTO OOMEHa.

2.0mpeneneHne Cpeas! pACTBOPOB C IIOMOIIBIO HHANKATOPOB.
IIpakTnyeckue padoTnl

Ne 1. BiustHue pa3iaugHbIX (PakTOpOB HA CKOPOCTh XMMHUYECKOM

- PackpbIBaTh CMBICT U3y4aeMBbIX IIOHATUN
(BBLIENIATH MX XapaKTEPHBIEC IPU3HAKN)

U TIPUMEHATH TH TOHATHUS NIPU OTIMCAHUHT
COCTaBa M CTPOCHUS BEIIECTB, U1 O0BSICHEHUS
OTAENBHBIX ()AaKTOB U SIBIICHUI.

- KinaccuunmpoBats XuMHIECKHE PEAKIIH 110
Pa3IMYHBIM PU3HAKaM (YHCIIYy U COCTaBy
pearupymommx BeuecTs, TeIoBoMy 3hhexTy
peaKnuy, M3MEHEHHUIO CTETIEHEH OKNCIICHHS
3JIEMEHTOB, 0OPaTUMOCTH, YUaCTHIO
KaTaJu3aTopa M T. I.); CAMOCTOSITEIILHO
BBIOMpATh OCHOBAHUS U KPUTEPHH JUIS
K1acCU(DMKAIIMN XMMHUYECKHX PEaKIIH.

- OOBACHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XMMHUYECKHUX PEAKIMH C y4ETOM MX
9HEPreTUYECKUX XapaKTePHUCTHK, XapaKkTep
U3MEHEHHUSI CKOPOCTH XUMHUYECKOI peakiuu
B 3aBHCHMOCTH OT Pa3IMYHBIX (pakTOpOB,

a TaKKe XapaKTep CMEIICHHUs XUMHIECKOTO
paBHOBECHSI [0]] BIMSHUEM BHEIIHUX
BoszzeiicTeuil (mpunIm Jle [latense).

- PackppIBaTh CyIIHOCTB: OKHCIUTEIBHO-
BOCCTaHOBHTEJIbHBIX PEAKIUI MOCPEACTBOM
COCTAaBJICHUSI JJIEKTPOHHOTO OajiaHca 3THX
peakuuif; peakuii FOHHOTO 0OMEHa Ty TEM
COCTAaBJICHHSI UX TIOJIHBIX U COKPAIEHHBIX
HMOHHBIX YPABHEHMI; peakLui THIPOIN3a,
peakuuii koMIuiekcooOpazoBaHus (Ha IprUMepe
THJIPOKCOKOMILIEKCOB LIMHKA U AJIFOMUHHS).
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peaKIum.
Ne 2. Biusiaue pa3nudHbIX (GaKTOPOB HA ITOJIOKCHHE
XHUMHYECKOTO PAaBHOBECHS.

Ne 3. Xumudeckre peakliii B paCTBOPAaxX JIEKTPOIIUTOB.
Boruncienust

— Macchl BELIECTBA MK 00bEMa ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIL[ECTBA, Macce WK 00BEMY OJTHOTO U3
YYacTBYIOIINX B PEAKIINHU BEIIECTB;

— MacCOBOM JI0JIM ¥ MOJISIPHOM KOHIIEHTPALIMK BEIIECTBA B
pacTBope;

— Macchl (00pEMa, KOJIIYEeCTBA BEIIECTBA) MPOIYKTA PEaKIINH,
€CJIM OJIHO U3 BEIIECTB JaHO B BUJIE PacTBOPA C ONpPEAEIEHHON
MacCOBOM J0JI€H paCTBOPEHHOTO BEILLECTBA

— TerIoBoro 3 dexra peaxun

- [IpoBOUTE M OMHUCHIBATH XUMHUYECKU U
AKCIIEPUMEHT: ONPEICIICHUE CPEIbI BOIHBIX
PACTBOPOB BEIECTB; MPOBEACHUE PEAKIIHN
HOHHOTO 00OMEHA; N3yUeHNE BIHSTHUS Pa3INIHBIX
(hakTOpPOB Ha CKOPOCTH PEaKIIUHi.

6 CrieoBath MpaBuiiaM MOJb30BaHUS
XUMHYECKOH MOCYA0H U J1a00paTOPHBIM
000pyIOBaHUEM.

- [IpencTaBnsTh pe3ynbTaThl XUMUYECKOTO
IKCIICPUMCHTA B (JOpPME 3aITUCH ypaBHCHUN
COOTBETCTBYIOIINX PEaKIIi 1 IEIaTh BHIBOIBI
Ha UX OCHOBE.

- [IpoBOIUTE BBEIYUUCIICHUSI C UCTIONIL30BAaHHEM
MOHSATHS «MAaccoBas I0JIs BEICCTBA B
pacTBope», a TAKXKe 10 YpaBHEHHSIM
XUMHUYCCKUX peaKuHﬁ, B TOM 4YHUCJIC
TEPMOXUMHYECKUE PACUETHI

Paspnen 2. Heopranuyeckas xumus (51 4)

Tema 4. Hemerasisl (30 u)

[Tonoxxenune HemeraoB B [lepuoanueckoii cucreme
XUMHUYECKHX 35eMeHToB []. . MenneneeBa u 0cOOCHHOCTH
CTPOEHHMS X aTOMOB. PU3HUYECKHE CBOMCTBA HEMETAJIIOB.
AnnoTponus HeMEeTaUIoB (Ha MpUMepe KUCIOpOoia, Cephl,
thocdopa u yrnepona). Bomopon. [lonyduenne, pusmaeckue

M XMMHYECKHE CBOICTBA (PEakIMy ¢ METAUIAMH U HEMETAJUIAMH,
BOCCTAHOBHTEJIbHBIE CBOMCTBA). ['unpusl. TommnBHEIE
anemenThl. ['anorensl. Haxoxxaenne B IpupoJe, criocoobl
MOTy4YeHHs, PU3NUECKHE M XMMHUUECKHE CBOMCTBA.
lNanorenoBonopobl. BaxHelue kucaopoacoaepranme
COEJIMHEHUS rajloreHoB. JIabopaTopHbIe U MPOMBIIIJICHHBIE
CIOCOOBI NOTyYeHHMS TAJIOTeHOB. [IpiMeHeHHe TaloreHoB U UX
coenuHenuil. Kucnopon u 030H. JlabopatopHsie

U TIPOMBIIIUIEHHBIE CITOCOOBI MOTyYeHHsI KUCIOPOAA.
duznveckue U XMMUYECKHE CBOHCTBA KHCIOPO/ia U 030Ha.
[Mpumenenne kucnopoaa u o3oHa. Okcuapl 1 nepokcuasl. Cepa.
Haxoxnenue B npupo/ie, criocoObl Mosry4eHust, hpru3ndeckue

1 XUMHu4Ieckue cpoiictBa. CepoBonopo, cynbhunsl. Okcua
ceprI(1V), okcun cepbi(V]). CepHucrast U cepHast KUCIOTHI U UX
com. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [IprMenenne
cepsl 1 e€ coeanHeHui. A3oT. HaxoxxneHnue B mpupo/e, criocoOs
MOTy4YeHHUs, PU3NUECKHE U XMMHUUECKHE CBOMCTBA. AMMHUAK,
HUTpUABL. OKCUABI a30Ta. A30THUCTAs M a30THAs KHCIOTHI U MX
com. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI. [IprMeneHme
a30Ta U ero coequHeHu. A3oTHble yaoopenus. ®ocdop.

- PackpbIBaTh CMBICT U3y4aeMBbIX IIOHATUN
(BBLIENIATH MX XapaKTEPHBIE IPU3HAKH)

U TIPUMEHSATH 3TH MOHATHUS NPU ONHCAHUH
COCTaBa U CTPOCHMS BEIIECTB, U1 O0BSICHEHUS
OTAENBHBIX ()AaKTOB U SIBIICHUI.

- OOBACHATH 00IIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB HEMETAJJIOB U UX
COEJIMHEHUI ¢ Yy4ETOM CTPOEHUS X aTOMOB
u nonoxeHus B I[lepnonuueckoil cucteme
xumudeckux anmemMeHnToB J[. 1. MeHneneena.

- XapakTepru3oBaTh (ONMUCHIBATh) 00IIHE
XMMHYECKHE CBOMCTBA HEMETAJIOB, UX
BAKHEUILIUX COEIMHEHUM, TOATBEPXKAast 3TO
ONMCaHUE IPUMEpPaMU YPaBHEHUI
COOTBETCTBYIOLINX XUMHUECKUX PEAKIIUI.

- CoCTaBIATh ypaBHEHHS OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKLUN U peakuui
HMOHHOTO OOMEHa M pacKpbIBaTh MX CYIIHOCTh
C TIOMOIIBIO 3JIEKTPOHHOTO OaJlaHCca U MOHHBIX
YpaBHEHUH.

- XapakTepu30oBaTh BIUSIHUE HEMETAIITIOB U UX
COEJIIHEHUI! Ha KUBBIE OPTaHU3MBI; OIUCHIBATh
MIPUMEHEHHE B Pa3IMIHBIX 00IACTIX
NIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA.

- [lonTBEepxkaTh CylIECTBOBAHHE TEHETUUECKON
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Haxoxenue B mpupoie, CocoObl MOTydeHYsI, QU3NIeCKHe
1 XxuMu4eckue cBoiictBa. @ochuast u pochuH. OKCHIBI
thocdopa, pochopHas kucnora u e€¢ conu. MeradochopHas u
mupodocdopHas KACIOTHI, pocdopucras u pochopHOBaTUCTAS
kucinoTsl. [Ipumenenne pochopa 1 ero coeAMHSHIH.
Ddocdopusble ynodpenuns. YTiaepoa, Hax0okAeHHE B IPHPOE,
auIoTponHble MoanuKanuy. Ou3nuecKkre 1 XUMUYECKHe
CBOMCTBA IIPOCTHIX BEUIECTB, 00PAa30BAHHBIX yTiiepomoM. OKCHT
yrinepona (II), okeun yranepona (IV), yronbHas kuciaoTa u e
COJIM. AKTUBHPOBAHHBIN Yroiib, aacopOums. OysepeHst,
rpadeH, yriepoaHble HAHOTPYOKH. [IpuMeHeHne pOoCTHIX
BEIIECTB, 00PAa30BAHHBIX YIIIEPOJOM, U €TO COCTUHEHHH.
Kpemuuii. Haxosxxnenue B mpupose, CiocoObl NoTyueHusl,
¢dmuueckue u xuMudeckre cpoiictsa. Oxenn kpemuwus (1V),
KpEMHHEBas KHCJIOTa, CHIIUKATHL. [IpuMeHeHNe KpeMHHS 1 eTo
coenuHenui. CTEKJI0, ero nojy4eHue, BUJbI CTEKIIA.
JdemoncTpauuu

1.00pas3Isr HeMeTaIlIOB.

2.I'openue cepsl, pocdopa, xeneza, MarHus B KUCIOPOJIE.
JlaGopaTopHble ONbITHI

1.KauecTBeHHBIE peaknMy HA HEOPTaHWIECKUE HOHBI M KaTHOH
BOJIOpOJA.

2.IToyuenue u cobupaHue razos.

IpakTnyeckune padoTbl

Ne 4. Perienne sKCriepUMEHTANIBHBIX 3314 [0 TEMe
«l"anorens».

Ne 5. Pemienue skcniepuMeHTaNbHbIX 3a1a4 1o Teme «Cepa u eé
COCIMHEHUS.

Ne 6. Penienne skcrieprMEHTAIBHBIX 33]1a4 10 TeMe «A30T,
dhocdop 1 UX CoOeTUHCHUNY.

Boruncienust

— Macchl BeLIECTBa M 00bEMa ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WX 00BEMY OJTHOTO M3
Y4YacTBYIOUINX B PEaKIINHU BEIIECTB;

— Macchl (00bEMa, KOJIMYeCTBa BEIIECTBA) MPOIYKTOB PEaKIINH,
€CIIM OJTHO M3 BEILIECTB NMeeT IPUMECH;

— Macchl (00bEMa, KOJIMYeCTBa BEIIECTBA) MPOJYKTa PEaKIUH,
€CJIM OJIHO U3 BEIIECTB JaHO B BUJIE PacTBOPA C ONpEAEIEHHON
MacCOBOM J10Jiel pacCTBOPEHHOTO BEILIECTBA;

— JIOJIM BBIX0/1a IPOAYKTA PEaKIMU OT TEOPETHUECKH
BO3MOXKHOTO

CBSI3M MEXKAY HEOPIraHUYECKIMH BEIIECTBAMHU
C TMOMOIIBIO YPaBHEHHUIT COOTBETCTBYIOIINX
XMMHUYECKHX PEaKLIUH.

- [IpoBoANTE peakiyy, MOATBEPKAAIOIIIE
Ka4eCTBEHHBII COCTAB BEIECTB; PAcIIO3HABATh
OIIBITHBIM IYTEM aHUOHBI, IPUCYTCTBYIOLINE
B BOJHBIX PacTBOpPaX.

- HaGmronate 1 ONUCHIBATH
JIEMOHCTPALMOHHBIH IKCIIEPUMEHT;
CaMOCTOSTENHHO [UIAHUPOBATh, IIPOBOJIUTH
U ONHUCHIBATH XUMHIECKUH SKCIIEPUMEHT
(;mabopaTopHbIe U IpaKTHIECKHE paboTHI);
MIPEACTABIATE Pe3yIbTaThl XUMUYECKOTO
9KCTIEpUMEHTa B ()OpMeE 3aNiCH ypaBHEHMH
COOTBETCTBYIOIINX PEaKIMi U JENaTh BBIBOJIBI
Ha UX OCHOBE.

- CnenoBath IIpaBHIIaM ITOJIb30BAHMS
XMMHUYECKOI MOCyNoi 1 1ab0paTOpHEIM
000pyIOBaHUEM.

- HpOBOI[I/ITb BBIYHMCJICHUS 110 YPAaBHCHUAM
XMMHUYECKHUX PEaKIIIH.

- CaMOCTOSITEIbHO IJIAHUPOBATh
U OCYLIECTBIISITH CBOIO ITO3HABATEIbHYIO
JeATEeNIbHOCTD; IPUHIMATh AKTHBHOE yIacTHE
B TIPYIINOBOW Y4eOHOM e TeIbHOCTH

Tema 5. Metaisi (21 u)

[Tonoxxenue metanioB B [lepuoanueckoil cucreme XUMHUYECKUX
31eMeHTOB. OCOOCHHOCTH CTPOCHUS ICKTPOHHBIX 000I09EK
aToMOB MeTaJuioB. PacipocTpaHeHre XMMUUECKUX 3JIEMEHTOB-

- PackpbIBaTh CMBICIT U3y4aeMbIX TOHATUN
(BBLOCTATH UX XapaKTePHBIC MPU3IHAKH)
U IPUMEHSTH 3TH MOHATHS MPU OMTMCAHUU
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METaJJIOB B 3eMHOM Kope. O0mme pu3ndeckne CBOMCTBa
MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TexHUKE. CITaBBI
METAJJIOB. DJIEKTPOXUMHUUECKHUH P HAMIPSHKEHUH METaIOB.
O6ue crocoOBl MOTYICHUS METAIIIOB: THAPOMETAILTYPTHs,
MUPOMETAILTYPT U, JIIeKTpoMeTaLTyprus. [loHsTHe 0 KOppo3un
MeTauioB. CriocoOb! 3auThl OT Koppo3un. Oomas
xapaktepucThka MetauioB [A-rpymnmnsl [lepuoaudeckoit cuctembl
XUMHUYECKHUX 3JIeMeHTOB. HaTpuii n kanuii: noiay4yeHue,
(hM3MYeCKre U XUMHYCCKHE CBOMCTBA, MPUMEHCHHE TPOCTHIX
BEIIIECTB U UX coequHeHui. O0mas XapakTepUCTHKa METAJIOB
IA-rpymrmst [leproaiaeckoi CHCTEMBI XUMHUYECKUX HJIEMEHTOB.
Marsuii u Kanpuuii: morydeHne, GU3NIecKie i XUMUIeCKHe
CBOMCTBa, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAHMHEHUH.
JKécTtrocTh BOABI M CLIOCOOBI €€ yCTpaHeHUsI. ATFOMUHUII:
ToJNy4YeHne, pu3ndeckne 1 XUMHUIECKIE CBOMCTBA, IPIMCHEHHE
MPOCTOTO BEIIECTBA M €ro CoeAnHEHM. AM(OTEpHbIC CBOMCTBA
OKCH[Ia ¥ THIPOKCHUIA ATFOMUHHS, THIPOKCOKOMILICKCHI
amroMuHAA. O01Ias XapakTepUCTHKA METAJUIOB TIOOOYHBIX
noarpynn (b-rpymnm) [lepuoaudeckoi CUCTEMBI XUMUYECKUX
31eMeHTOB. PU3nyeckre U XUMHUUECKUE CBOMCTBA XpOMa U €T0
coenmaeHni. Okcunbl u ruapoxcuas! xpoma (II), xpoma(Ill)
u xpoma(VI). Xpomatsl u AUXPOMATHI, UX OKUCIUTEIbHBIC
cBocTBa. [lonydyenue u npuMeHnenue xpoma. Ousudeckue
1 XUMHUYECKUE CBOWCTBA MapraHua 1 ero coeAMHeHu. Baxuei
e coenunenus Mapranna (II), mapranma (IV), mapranma(VI)
u mapranma( VII). [lepmanranaT kajus, €ro OKUCIUTENIbHBIE
cBoiicTBa. OU3NUECKUE U XUMUIECKHE CBOMCTBA )KeJie3a H ero
coequHeHUH. OKCUABI, THAPOKCUABI U comn xene3a(ll)
u xene3a(Ill). ITomydenue u nprMEHEHNE JKeyle3a U ero CIUIaBOB.
Menp: nonydenue, GU3MIecKue U XUMHYECKIE CBOWCTBA,
MIPUMEHEHHE TIPOCTOTO BEIIECTBA U ero coequHeHni. [{nHk:
noJjiy4yeHue, pu3ndeckre 1 XUMHUECKUE CBOMCTBA, MPUMEHEHHE
MPOCTOTO BEIIECTBA U €r0 CoeANHeHMA. AM(OTEepHBIE CBOCTBA
OKCH[Ia ¥ THIPOKCHU/IA IIMHKA, THAPOKCOKOMILIICKCHI IIHHKA.
JdeMoHcTpanuu

1.Konnexmus «MeTalbl U CTUIaBbI.

2.B3auMozeiicTBHE MIETOYHBIX U IIETI0OYHO3EMENIbHBIX METAIJIOB
¢ BOJIOH (BO3MOXHO UCTIOJB30BaHUE BUIEOMATEPUATIOB).
JladopaTopHbie ONbITHI

1.B3aumopeiicTBre THIPOKCUIOB aIFOMUHUS U IUHKA
C pacTBOpaMM KHUCJIOT U IIeJIoueH.

2.KauecTBeHHBIE peakIiy Ha KATHOHBI METAJIJIOB.
IpakTnyeckue padoThl

Ne 7. PenieHue skcrieprMeHTaNbHBIX 33]1a4 110 TeMe «MeTasuibl

COCTaBa 1 CTPOCHUS HEOPTaHUIECKUX BEIIECTB,
IUTSL OOBSICHEHHSI OT/ICBHBIX (DAKTOB U SBJICHHH.

- OOBSICHATD 00IIME 32aKOHOMEPHOCTH
B M3MCHEHHWH CBOICTB AIIEMEHTOB-METAIJIOB
U UX COCIMHEHUI ¢ y4€TOM CTPOEHHUS UX
aTOMOB U nonoxkeHus B Ilepuonudeckoit
cucTteMe XUMH4Yeckux anemeHTos . .
Menneneesa.

- XapakTepu3oBath (OIUCHIBATH) 00IIUE
XMUMHYECKHE CBOWCTBA METAJLIIOB, UX
BAKHEHIINX COCOUHEHUH, OATBEPKIAsl 3TO
OTIMCaHWE TIpUMepaMH YpaBHEHHH
COOTBETCTBYIOLINX XUMHUECKUX PeaKIuii;
MIPUMEHEHNE METAJUIOB B Pa3IIMUHBIX 00JIacTIX
MIPAKTHICCKOH eSTeTFHOCTH YeJIOBEKa, a TaKXKe
UCTIOJIB30BaHME UX JJIS CO3JJaHUS COBPEMEHHBIX
MaTepHalioB U TeXHOJIOTHH. ONUCHIBATH
CTHOCOOBI 3aIIUTHI METAJI- JIOB OT KOPPO3UH.

- PackpbIBaTh CyIIHOCTh OKUCJIUTEINb- HO-
BOCCTAHOBUTCJIIbHbBIX peaKuHﬁ MoCpEeACTBOM
COCTaBIICHH IEKTPOHHOTO OajaHca STHUX
peaxkuuii.

- [IpoBoINTH peakuuu, MOATBEPKAAOIINE
XapaKTepHBIE CBOHCTBA N3y4aeMBIX BEIIECTB,
pacro3HaBaTb ONBITHBIM HyTéM HOHBI MCTAJIJIOB,
coJiep KalTecs B BOAHBIX PaCTBOPAX.

- [IpoBONTH U OTIMCHIBATH XUMHYCCKUI
SKCIIEPUMEHT (J1Ta00paTOPHEIC U MPAKTHIECKUE
paboThI); MPENCTaBISATh PE3YJIBTATHI
XUMHYECKOTO IKCIIEPUMEHTA B (hopMe 3aIHcH
YpaBHEHHI COOTBETCTBYIOIINX PEaKITHA

" aejaThb BBIBOABI HA UX OCHOBE.

- CriemoBaTh MpaBmiIaM MOJIH30BAHMUS
XUMHYECKOH IMOCYIOH 1 1a00paTOpHBIM
06opynoBaHUEM.

- HpOBOI[I/ITI) BBIYUCJICHUA 110 YPABHCHUSAM
XUMHYECKHX peakiuid. CaMOCTOATENBHO
IUTAHUPOBATh U OCYIIECTBISTH CBOIO
TIO3HABATCIIbHYIO ACATCIbHOCTD,; IPUHUMATD
aKTMBHOE Y4acTHe B IPYIIIOBOH yueOHOH
JESITeIbHOCTU
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TJIaBHBIX IMOATPYIIID).
Ne 8. Pemienne skciepruMeHTaNbHBIX 3a/1a4 110 TeMe «MeTasuibl
MOOOYHBIX TOATPYIII.

Bbruuciaenus

— Macchl (00pEMa, KOJIYecTBa BEMIECTBA) POIYKTa PEaKIInH,
€CJI OJTHO M3 BEUICCTB JaHO B BUJIE PACTBOPA C ONPEICIEHHON
MAacCCOBOI JI0JIel paCTBOPEHHOTO BEIIECTBA UM UMEET PUMECH;
— Macchl (00pEMa, KOJIYecTBa BEIIECTBA) POIYKTa PEaKIInH,
€CJI OJTHO M3 BEUICCTB JaHO B BUJE PACTBOPA C ONPEICIEHHON
MacCOBOM J0JI€H paCTBOPEHHOTO BEILECTBA,

— JIIOJIH BBIXOJ[a MIPOAYKTA PEAKIINH OT TEOPETHIECKU
BO3MOKHOTO

Paznea 3. Xumus u :ku3Hb (8 1)

Tema 6. MeToabl NO3HAHUA B XUMHUH.
Xumus 1 Ku3Hb (8 4)

Ponp xumun B 00ecrieYeHHH yCTOWIHBOTO Pa3BUTH
yenoBedecTBa. [IoHATHE O HAYYHBIX METOJIaX MO3HAHUS

¥ METOJI0JIOTUU HAYYHOTO HccieoBaHusl. HaydHble MpUHITUTIBI
OpTraHU3aINH XAMAYECKOTO MPOn3BoAcTBa. [IpoMEBIIIeHHBIE
CrocoOBI OyUEHUs BAXKHEHUIITUX BEIIECTB (Ha IpUMepe
MIPOM3BOJICTBA aMMHAaKa, CEpHON KUCIIOThI, METaHOJIA).
[IpomsIeHABIE CTIOCOOBI TTIOTYYEHUS METAIIIOB M CIDTABOB.
XuMmudeckoe 3arps3HeHIe OKPYKaIOIMIel CpeIbl H ero
nociencteus. [IpodieMa nepepaboTKH OTXOI0B U TOOOYHBIX
MPoAyKTOB. PoJb XuMuM B 00€CIIeUeHUH SHEPT e THIECKOM
Oe3omacHoCTH. [IpUHIHTIBL «3eNEHON XUMUIY». X AMHUS

U 310pOBbE YesioBeKa. JIekapcTBeHHbIe cpencTra. [IpaBuna
HCTIOJIb30BaHU JICKAPCTBEHHBIX penaparoB. Ponb xuMun

B Pa3BUTHU MEIWIMHBL. XUMUS THIIA: OCHOBHBIE KOMIIOHEHTEI,
MUIIEBbIC 100aBKH. Pob XUMHUK B 00SCIICUCHUH MTUIIICBOI
6e3omacHoctu. KocmeTtnueckue u mapgpromMepHbIe CpeICTRa.
Brrroas xumus. [IpaBmiia 6€30macHOTO UCTIONB30BaHUS CPEIICTB
OBITOBOI XMMUH B TIOBCETHEBHON KU3HU. XUMHUSI

B CTPOUTENILCTBE. BaxHeHIlIne CTPOUTENIbHBIE MaTEPUAJIb
(emeHT, 6eTOH). XUMHUS B CEIBCKOM X03siicTBe. OpraHmdecKue
1 MHHepaJbHbEIe yrnoOpeHus. CoBpeMeHHbIE KOHCTPYKIIHOHHEIC
MaTepHalbl, KpackH, CTEKI0, KepaMuKa. Matepuasl 1is
3MeKTpOHUKU. HaHOTeXHOMOTHH

- PackpeIBaTh posIb XUMUH B PELICHUH
SHEPreTUYECKUX, CHIPHEBBIX M KOIOTHYECKHUX
npo0JieM YeIoBeYecTBa, ONMUCHIBATH OCHOBHBIC
HalpaBJICHUS Pa3BUTHS XUMHUECKOI HAYKH

U TEXHOJIOTUH.

- [IpuMensTH paBUiIa 6E30MACHOTO OOpaIleHHs
C BEIECTBAMH, HCIIOJIb3yEMBbIMHU
B ITOBCEAHEBHOH XW3HU, & TaKKe IPaBHiIa
0€e301acHOT0 NMOBE/ICHHS B LIEJISIX COepEKEHHMs
3JI0POBBS U OKPY’KaoLIel IIPUPOTHON Cpebl;
TIOHNUMATh OTTACHOCTh BO3ICHCTBHUS HA JKUBBIC
OpraHU3MBI OTIPEICIEHHBIX BEIIECTB, CMBICTT
nokazaress [IJIK, noscHsaTh Ha mpuMepax
CIIOCOOBI yMEHBIIICHUS U MIPEI0TBPAICHUS
BPEIHOTO BO3ACHCTBYS ONPEEIIEHHBIX BELIECTB.

- AHaIM3MPOBATh U KPUTHYECKH OLIEHUBATh
nH(pOopManuio, CBI3aHHYIO C XUMHUUECKHIMHU
HpOIeCCaMH U X BIUSHHEM Ha COCTOSTHHE
OKpY>Karoulei cpebl.

- Mcrionp30BaTh NMOTydeHHBIC 3HAHUS U
TIPeACTaBICHNUS O chepax AesTeTbHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMHU
TEXHOJIOTHSIMHU, KaK OCHOBY JJIsl ODUEHTALINH B
BEIOOpE cBOEH Oymymiel npodeccnoHaIbHOM
JEeSITeTbHOCTH.

- Mcnonb30BaTh CUCTEMHBIE XUMUYECKUE
3HAHMS U1 OOBSCHEHUS U IPOTHO3UPOBAHUS
SBJICHUH, IMEIOIINX €CTECTBEHHO-HAYYHYIO
MIPUPOY, IPOTHO3UPOBATh, aHATH3UPOBATH U
OLIEHUBATH C MO3UIUI HKOJIOTUUECKON
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0€30ITaCHOCTH MMOCIENCTBAS OBITOBOM U
TIPOU3BOJICTBEHHOM JCATSIILHOCTH YEIIOBEKA,
CBSI3aHHOH ¢ TIepepabOTKON BEILIECTB;
WCTIOJIB30BAaTh ITOJyUYeHHBIC 3HAHUS TS
TIPUHSATHUS TPaMOTHBIX PEIICHUHA B CUTYaIHsX,
CBSI3aHHBIX C XMMHEH.

- [IpuHuMaTh yyactue B 00CYKICHUU MPOOIIEM
XUMHUUYECKON U 3KOJOTrM4ECKON HalpaBJIEeHHOCTH,
BBICKa3bIBaTh COOCTBECHHYIO TIO3UITHIO 110
mpoOJieMe U MpeiaraTb BO3MOXHEIC ITyTH €€
perIeHus.

- Pewiate pacu€rHele 3agauu
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