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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCIHUILIAHBI

1.1. O6aacTh npuMeHeHusi pado4eil NPOrpaMmbl

Pabouast nporpamMMa JIUCIUTUIMHBI SBJISIETCS] YaCThEO OCHOBHOM 00pa30BaTeIbHON
nporpaMmmsl B cootBeTcTBUU ¢ PI'OC muis cnienmansHoct: 20.02.05 Opeanuzayus
ONEPAMUBHO20 (IKCMPEHHO20) Peazuposans 8 upe3sblualinblx cumyayusx (YKpynmHEHHAs
rpynna crenuanbHocTelt 20.00.00 Texnocghepnas bezonachocms u npupoooodyCmpoiucmeo),
JUTsl oOydJaroImmxcst ouHou (popMbl 00yUeHHUS.

Pabouas nporpamma paspadotana B coorBercTBrn ¢ ®I'OC cpennero obmero oopazoBaHus.

1.2. MecTo ACHMILVINHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMbl

HuctummHa « Xumusy n3ydaercs B o01eoopazoBarenbHoM 1ukie yueonoro miana OOIT CITO
Ha 6a3e OCHOBHOTO OO0ITIeT0 00pa30BaHMs C IMOJYyYSHUEM CPEAHETO 001Iero oOpa3oBaHus
(IITICC3)

1.3. Iliianupyemblie pe3yJbTaThl 0CBOEHUS TUCIUIJINHBI:

OcBoeHue cofepKanus y4eOHOU TUCHUTIIIMHBI 00ECTIEYNBACT JOCTHXKEHUE 00yUYatOIIUMHCS
CIIEYIOIIUX Pe3yIbTaTOB:

JIMYHOCTHBIX:

Oco3HaHne 00y4aroIIMMUCS POCCUICKOM IpaskIaHCKON UACHTUYHOCTA — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

Hanuumne motuBanuu k 00y4eHuio;

IenenanpaBiieHHOE Pa3BUTHE BHYTPEHHUX YOEKACHUHN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH U HCTOPUYECKHUX TPAAUINI 0a30BOI HAyKH XHMUH;

I"'0TOBHOCTB M CITOCOOHOCTH 00YUArOIIUXCsl PYKOBOJCTBOBATHCS B CBOEH JEATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, IPUCYIIIUMHU LIETOCTHON CUCTEME XMMHUYECKOTO
o0Opa3oBaHus;

Hanunuune npaBoco3HaHUs SKOJIOTMUECKOM KYJIBTYPbI U CIIOCOOHOCTH CTaBUTH 1I€NIN U
CTPOUTb KU3HECHHBIE IJIAHBI.

JIM4HOCTHBIE PE3YNbTaThl OCBOEHUS IpeaMeTa « XUMHUSD) TIOCTUTAI0TCS B €JMHCTBE
y4eOHOI U BOCTIUTATEIbHOM J1eATEIbHOCTH B COOTBETCTBUU C TYMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMU U HJI€aTaMH POCCHIICKOTO
IpaXkJIaHCKOTO 00IIeCTBa, IPUHATHIMU B O0IECTBE HOPMaMHM U MPAaBUIIaMU TOBEACHUS,
CIOCOOCTBYIOLIMMHU MPOIIECCaM CaMOIO3HAHUS, CAMOPAa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLINXCS.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS IpeAMETa «XUMHUS OTPaXKatoT c(hOPMUPOBAHHOCTD
OTIbITA MTO3HABATENFHON M MPAKTUYECKOM AeSATETbHOCTH 00yUaroIuXcs M0 peaan3anuu
MPUHSTHIX B 001IECTBE [IEHHOCTEHN, B TOM YHCIIE B YaCTH:

1) I'paxx1aHCKOTrO BOCIIMTAHUSA:

Oco3HaHus 00y4aroIUMUCS CBOUX KOHCTUTYIIMOHHBIX IIpaB U 003aHHOCTEHN, YBaXKEHUS K
3aKOHY U NPaBONOPSAKY;

[IpencraBneHus o conuanbHBIX HOPMaxX U MpaBHIaX MEKIMUYHOCTHBIX OTHOLICHHH B
KOJJIEKTHBE;

['0TOBHOCTH K COBMECTHOI TBOPUECKOU JEATEILHOCTH MPHU CO3/IaHUU YUEOHBIX TPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHbIX 33/1a4, BHINTOJTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CrocoOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI
JPYTUX MIPU aHAJU3€ Pa3IMYHBIX BUJIOB YU€OHOI e TeTbHOCTH;



2) ITaTprOTHYECKOrO BOCIIUTAHHUS:

[[eHHOCTHOrO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJICIUIO OTCYECTBEHHON XVMMUH;
YBa)KEHHSI K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPHH U MPAKTHUECKOTO PUMEHEHUS XUMHH,
OCO3HaHUs TOTO, YTO JOCTH)KEHHS HAyKU €CTh Pe3yJbTaT JUIMTENbHbBIX HaOII0AEeHu,
KPOIOTJIMBBIX SKCIEPUMEHTAIbHBIX [IOMCKOB, TIOCTOSHHOTO TPyAa YUEHBIX U IPAKTHKOB;
MHTEpeca U M03HABaTEIbHbIX MOTHBOB B IOJIyUE€HUH U MOCIEIYIOLIEM aHaIN3e HHPOPMALUU O
NIEPEJOBBIX TOCTHXKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHUS:

HpaBcTBEeHHOT0 CO3HaHUS, 3TUYECKOTO ITOBEACHMS;

CriocoOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHbIE C XMMUYECKUMU SIBICHUSAMU, U
IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

I'oTroBHOCTH OLICHMBATH CBOE ITOBEACHUE U IIOCTYIIKM CBOMX TOBAPUILEH € ITO3ULIAN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX ITOCTYIIKOB;

4) ®opMupOBaHUs KYyJIbTYPbI 310POBBSI:

IToHnMaHMsI IEHHOCTEH 310pOBOro U O6e30macHOro oopasa KHU3HU, HEOOXO0AUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXHUECKOMY 3/I0POBBIO;

CoOmrofieHus mpaBuil 6€30I1aCHOTO 0OpalleHHsl ¢ BEIECTBAMU B OBbITY, TOBCEIHEBHON
YKU3HU U B TPYIOBOU J1€ATENbHOCTH;

[ToHrMaHMsI IEHHOCTH MPaBUJI MHIUBU1YaJIbHOTO U KOJUIEKTUBHOI'O 0€3011aCHOr0
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIINX 340POBbIO U KU3HU JIOJEH;

Oco3HaHus NOCIEACTBUN M HENPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BOCIMTaHUS:

KoMMyHHKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIE10BATENbCKON AESITENbHOCTH,
00I11€CTBEHHO I0JI€3HOM, TBOPUYECKON U IPYTUX BUJAX JAESATEIbHOCTH;

VY CTaHOBKM Ha aKTMUBHOE YYacCTHE B PEIICHUU IPAKTUUECKUX 3a]a4 COLUATbHON
HaIlpaBJIEHHOCTH (B PAMKax CBOET0 KJlacca, IIKOJbl);

WHTepeca K MpakTHUECKOMY U3y4EHHIO MTPO(GECCHil pa3InIHOTO POAa, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHHUS [TPEIMETHBIX 3HAaHUH 110 XUMHUH;

VYBaxeHusl K Tpyny, JIOASIM TPyJla U pe3yapTaraM TPYIOBOH AESTEIbHOCTH;

['oTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUAYAIBHOM TPaeKTOPHH 00pa30BaHMUs,
Oynyuieil nmpodeccuu U peannzaii COOCTBEHHBIX )KU3HEHHBIX IJIAHOB € YYETOM JINYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U MOTPEeOHOCTEN 00I11ecTBa;

6) DKOJOTrHYECKOI0 BOCIIUTAHU:

DKOJIOTUYECKH 11€J1ecO00pa3HOro OTHOLIEHUS K IPUPOJIE, KaK HCTOYHUKY
CYIIECTBOBAaHMs )KU3HU Ha 3eMIIE;

IToHnMaHus 1106aTBHOTO XapaKkTepa 3KOJIOTHYECKUX MPOOIIEM, BIMSIHUSA SKOHOMUUECKUX
MPOLECCOB HA COCTOSIHUE MPUPOIHONM U COLIMATIBHOM CPEJIbI;

Oco3HaHus HEOOXOJMMOCTH UCTOIb30BAHUS TOCTHKEHUH XUMUH JUIs PELIeHUs
BOIIPOCOB PaI[MOHAIBHOTO MIPUPOIONOIB30BaAHUS;

AKTHBHOTO HETIPUATHUS NEUCTBUMN, IPUHOCAIIMX BPEJ OKPYKAIOLIEH IPUPOAHOM Cpee,
YMEHHUSI IPOTHO3UPOBATh HEOJIATONPUSITHBIE SKOJIOTUYECKUE TOCIIEICTBUS MTPEANPUHIMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

Hanuuus pa3BUTOro 5K0JI0rMuecKOro MbIIIJIEHUS, 3KOJIOTUYECKON KYAbTYpbI, OIbITA
JEATENIBHOCTH 3KOJIOTUYECKON HAPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBAaTbCSl UMY B
M03HABATEIbHONW, KOMMYHUKAaTUBHOMN M COI[MAJIBHOM MpPaKTUKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOoOHH;

7) LleHHOCTH Hay4HOTO ITO3HAHUS:

ChopMUpOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHOM MPaKTUKU;



[Tornmanus crienuUKu XUMHIH KaK HayKH, 0CO3HaHUs €€ poliu B POPMUPOBAHUU
paloOHaIbHOIO HAyYHOTO MBIIIJICHUS, CO3JaHUH LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYyXKaroleM
MHpPE KaK O €AUHCTBE MPUPOIBI U YEJIOBEKA, B IO3HAHUH NPUPOAHBIX 3aKOHOMEPHOCTEN U
pelieHrur IpodiieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;

YOexx1EHHOCTH B 0CO00I 3HAYMMOCTH XUMUU JJII COBPEMEHHOU IIMBIIIM3AIINN: B €€
TYMaHUCTHYECKOI HAMPaBIEHHOCTH U BaKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepuaibHOU
KYJBTYPBI, PEIICHUN TII00ABHBIX TPOOJIEM YCTOWYUBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOMH,
SHEPreTHYECKOM, MUIIEBON U IKOJIOTMUYECKOM O€301MacHOCTH, B Pa3BUTHH MEAUIIMHBI,
o0ecIeveHn yCIOBHI YCIIEIITHOTO TPYa U KOJIOTHUECKH KOM(DOPTHOM JKU3HH KAXKIOTO WICHA
00111eCTBA;

EcrecTBeHHO-Hay4HOM TPaMOTHOCTH: IOHUMaHUs CYIIHOCTH METOJIOB IIO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HUCIIOJIb30BATh MOJTy4aeMble 3HAHUS IS
aHam3a U OOBSICHEHUS SBICHUHI OKPYXKAIOIIET0 MUPa U MPOUCXOIAIINX B HEM U3MEHEHUH,
YMEHHsI JIelaTh 000CHOBaHHbIE 3aKIIOUYEHHS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIUXCS TaHHBIX
C LEJIBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CrocoOHOCTH CaMOCTOSITENIHO HCIIOIb30BaTh XUMUUECKHIE 3HAHUS JIJIsl PEIICHUS
po0JIeM B peaIbHBIX )KU3HEHHBIX CUTYAIUAX;

NHTepeca kK NO3HAHUIO U UCCIIEA0BATENBCKOMN 1EATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaAHUIO, K
AKTUBHOMY IOJIyY€HHIO HOBBIX 3HAHUI 10 XUMUHU B COOTBETCTBUU C KM3HEHHBIMU
MOTPEOHOCTSIMU;

NuTepeca k 0cOOEHHOCTSIM Tpyla B pa3IuyHbIX cepax mpodecCuoHaTbHOMI
JIEATEIIbHOCTH.

MeTanpeAMeTHBIX: 3HaYUMBbIC U151 (JOPMHUPOBAHUS MUPOBO33PEHHS 00YJaOLIIXCS
MEXUCLUIUTMHAPHBIE (MEKIPEAMETHBIE) 00LIIeHaYYHbIE OHATHUS, OTPAXKAIOLIHIE L[EIOCTHOCTD
HAy4YHOH KapTUHBI MUpa U criequ(UKy METOJIOB ITO3HAHNUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIEeCTBO, SHEPIUs, IBIEHUE, IIPOLECC, CUCTEMA, HayuHbIH (haKT, MIPUHLIMII,
TUII0TE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIEI0BaHUE, HAOI0ICHHE, U3MEPEHHUE,
9KCIEPUMEHT U ApPYTHe);

YHuBepcanbHble yueOHbIE JeCTBUS (T03HAaBaTeNbHbIE, KOMMYHUKAaTHBHbIE,
perynatuBHbIe), oOecneunBaromue GopMupoBaHue GyHKIMOHAIBHON IPAMOTHOCTH U
COLIMAJILHOM KOMIIETEHIIUU O00Y4aroIInXCsl;

CriocoOHOCTh 00yUaroImuXcsl UCTIOJIb30BaTh OCBOCHHbBIE MEXKIUCIIUIITNHAPHBIE,
MHUPOBO33pEHUYECKNE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIe JEHCTBHUS B IIO3HABATEIBHON U
COLIMAJIHOM NPaKTHUKE.

MertanpeamMeTHble pe3ylbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMUA YU€OHBIMU
II03HABATEJIbLHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIE€HCTBUSMHU.

Ilo3naBareqbHbIe YHHBepCcaAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble jloru4yeckue AeincTrBus:

CaMOCTOSITENILHO (POPMYJIMPOBAThH M AKTYaJIM3UPOBATh IPOOIEMY, BCECTOPOHHE €€
paccMaTpuBarTh;

OTIpEEIIATh 1NN JAESITebHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUH UX JOCTHKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTABICHHBIMU LIEISMU;

MCIOJIb30BaTh MPU OCBOEHUU 3HAHUI MPUEMBI JJOTHUECKOTO MBIIIJIEHUS — BBIACIATH
XapaKTepHbIE IPU3HAKYU MOHATUIN M YCTaHABJINBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIME OHATHS JIs1 0OBSCHEHUS OTAEIbHBIX ()AKTOB U SBJICHUII;

BBIOMPATh OCHOBAHUS M KPUTEPHH VIS KJIacCU(UKAIIMH BEIIECTB M XUMHUECKUX
peaKIuii;

yYCTaHaBJIMBATh IPUUYNHHO-CIIEICTBEHHBIE CBA3M MEKIY N3Y4aeMbIMH SIBICHUSMY;



CTPOMTD JIOTUYECKUE PACCYXKACHUSI (MHIYKTUBHBIE, I€AYKTUBHBIE, II0 aHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B PACCMATPUBAEMBbIX SIBJICHUAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHSATH B IIPOLECCE IIO3HAHUS, UCIIOIb3yEMble B XMMUU CUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, IPE0OPA30BBIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKas popMmyra, ypaBHEHHE XUMUYECKONW PeaKLUU — IPU PELIEHUN Y4eOHBIX
[I03HABATEIbHBIX U IPAKTUYECKUX 3a]1a4, IPUMEHATh Ha3BaHHbIE MOJIETIbHBIE IIPECTABICHUS
JUISL BBISIBJICHHS XapPAKTEPHBIX MPU3HAKOB U3y4acMbIX BEILECTB U XMMHUYECKHUX PEAKLIM.

Ba3zoBble ucciienoBaresbckue AeicTBUS:

BJIa/IETh OCHOBAMHU METOAOB HAYYHOI'O MIO3HAHUS BEUIECTB M XUMUYECKUX PEaKLIUN;
(GbopMyIHpOBATH IETU U 33]]a4d UCCIIEOBAHUS, UCIIOIB30BaTh TOCTABJICHHBIC U
CaMOCTOSTENIbHO C(OPMYIUPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IIO3HAHUS U OCHOBBI

Ui (POPMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYXKICHUI;

BJIa/IETh HAaBBIKAMU CAMOCTOSITEJILHOTO IUNIAHUPOBAHUS U NIPOBEICHUS YUEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOIIOAATh 32 XOJIOM IIPOIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATH €r0 Pe3ybTar, GopMynupoBaTb 0000LIEHNS U BBIBOJbI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJILTAaTOB UCCIIE0BAHNUS, COCTABIATH 00OCHOBAHHBIN OTUET O MPOEIAHHOM
pabore;

pUOOPETATh ONBIT YIEHUIECKOM NCCIIEIOBATEIBCKON U MPOCKTHOM S TeTbHOCTH,
HPOSIBJIATH CHIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbHOMY [TOUCKY METOJI0B PEIICHUS
IPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

PatGora ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3JIMUHBIX UCTOUHUKAX MHPOPMALUH (HAyYHO-TIONYJIsIpHas
JUTEpaTypa XUMHUUECKOT0 COJIepyKaHUs, CIIpaBOYHbIe mocoOus, pecypcbl MHTepHeTa),
aHAJIM3UPOBATh HHPOPMAITUIO PA3IMYHBIX BHIOB U (OPM MPEACTABICHUS, KPUTHYECKU
OLICHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTD;

(bopMyTUpOBaTh 3aIPOCHl M MPUMEHSThH Pa3IMYHbIE METOBI P IIOMCKE U 0TOOpE
uH(pOpMaLK, HEOOXOIUMOMN AJIs BBIITOJHEHUS y4eOHBIX 3a/1au ONpeeIEHHOTO TUIIA;

npUOOPETaTh ONBIT HCIIOIB30BAHUS HH(POPMAITHOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH 1
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (pOpMYy IpesicTaBieHUs HHpOpMaLuU (CXEMBI,
rpad UKy, TuarpaMMsl, TaOJIMIIbL, PUCYHKH U APYTHUe);

MCIIOJIb30BaTh HayYHbIN S3bIK B KAUECTBE CPEJCTBA MPU pabOTe C XUMUYECKON
UH(pOpMaIUel: MPUMEHATh MEeXIpeAMeTHbIE ((PU3NYecKre U MaTeMaTUYeCKHe) 3HaKU 1
CUMBOJIBI, (hopMyIIbl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

UCIOJIb30BaTh U IPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHuUKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eliCTBHA:

3aJ]aBaTh BOIIPOCHI IO CYLIECTBY 00CYX/1aeMOi TEMbI B XOJ1€ AMAJI0ra U/Win AUCKYCCHH,
BBICKa3bIBaTh WU, (POPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO BBIIIOJTHEHUS
IIPEUI0KEHHOM 3a/1a4u;

BBICTYIATh C IPE3EHTAIEN PE3yIbTaTOB [T03HABATEIbHOM €A TEIIbHOCTH, MOTYYEHHbIX
CaMOCTOSITENIBHO WJIK COBMECTHO CO CBEPCTHUKAMHU IIPH BBIIIOJHEHUH XUMHYECKOTO
HKCIEPUMEHTA, IPAKTUYECKON pabOThI 110 UCCIIEAOBAHUIO CBOMCTB U3y4aeMbIX BELLIECTB,
peanu3anuy yueOHOro mpoeKkTa U (GopMyIupoBaTh BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHBIX
MCCJIEIOBAaHUM ITYTEM COTJIACOBAHUS TTO3UITNI B X0/1e 00CYK/IeHUsI 1 OOMEHA MHEHHUSMH.

PeryasiTuBHBIC yHHBeEpcaIbHbIC y4eOHbIE 1eHCTBHA

CaMOCTOSITENILHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO NIO3HABATEIbHYIO JESATEIBHOCTD,
ornpesenss e€ Lelu U 33/1a4d, KOHTPOJIMPOBATH U IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeJiaraeMblii aITOPUTM JIEUCTBUN NIPU BBIIOJHEHUH YUE€OHBIX M UCCIEI0BATEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3PpPeKTUBHBIN cIOCOO UX PelIeHHs ¢ Y4ETOM MOTY4YEeHHUS! HOBBIX 3HAHUHN O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;



OCYILIECTBIIATH CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOaHasIK3a 1
CaMOOIIEHKH.

NpeIMeTHBIX: MPEIMETHBIE Pe3yIbTaThl OCBOCHUSI Kypca «OpraHnyeckasi XHMHS
OTPAXKAIOT:

c(hOpMHPOBAHHOCTD MPEACTABICHUI O XUMUYECKON COCTABIIAIONICH €CTECTBEHHO-
HAYYHOH KapTHUHBI MUpPa, POJIM XUMHUH B TIO3HAHUHU SIBJICHUH MPUPOJEI, B JOPMHPOBAHHUH
MBIIUICHUS U KYJIBTYPbI IMYHOCTH, €€ (YHKITMOHAIBHOU IPAaMOTHOCTH, HEOOXOIUMOM IS
peIIeHUs MPAKTHYSCKHUX 3371249 M SKOJIOTUISCKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO
Y TIPUPOTHON CpeJie;

BJIaJICHUE CUCTEMON XHUMHYECKUX 3HAHMM, KOTOPask BKJIIOYAET: OCHOBOIIOJIArAOIINE
MOHATHUS (XMMHUYECKUM AIEMEHT, aTOM, JJIEKTPOHHAsE 000JI0YKa aToMa, MOJIEKYJ1a, BaJICHTHOCTb,
AIIEKTPOOTPHIIATEIIEHOCT, XUMUYECKas CBA3b, CTPYKTypHas popmyra (pa3BEpHyTas U
COKpaI&HHasi), MOJib, MOJISIpHAs Macca, MOJIAPHBIM 00BEM, YIIIEpOIHBIN CKENET,
(GyHKUIMOHATBHAS TPYIITA, paIdKall, U30MEPHUs, U30MEPbI, TOMOJIOTUYECKHM PsJl, TOMOJIOTH,
YIIIEBOIOPOABI, KUCIOPO U a30TCOIEPIKaIe COSAUHEHUS, MOHOMED, TOTUMED, CTPYKTYPHOE
3BEHO, BRICOKOMOJICKYJISIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUsl CTPOCHUSI OPTAaHMUECKUX
BemiecTB A.M. byTnepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3BIK XMMHUH; MUPOBO33PEHUYECKHIE 3HAHUS, JISKAIINE B OCHOBE TIOHUMAHUS
MPUYMHHOCTH ¥ CHCTEMHOCTH XHUMHUUYECKHUX SIBJICHHH, ()aKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€3011aCHOM UCIOJIb30BAaHUHU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYCCKOM JIeATEIILHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTH YMEHUH BBISBIISATH XapaKTEPHBIC MPU3HAKH MTOHITHI, yCTAHABIIUBATH
UX B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIONINE MMOHSATHUS IIPU OMMMCAHUN COCTaBa, CTPOCHUS U
MPEBPAILLCHUI OPTraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTH YMEHUH HCIIOIb30BATh XUMUYECKYIO CUMBOJIHMKY JJI1 COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIIEHHO ) GOPMYIT OPraHUYECKUX BEIIECTB
U YpaBHEHUI XUMUYECKUX PEAKIIUN, U3rOTaBIUBATH MOJIEIHN MOJIEKYJI OPTaHUYECKUX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XMMHYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAICKHOCTh U3YYEHHBIX
OpPraHWYECKHUX BEIIECTB MO UX COCTaBY U CTPOCHUIO K OMPENENEHHOMY KJIacCy/TpyIIe

COEMHEHMH (YTIeBOJOPO/IbI, KUCIOPO U a30TCOEPKAIINE COSTUHEHUS,
BBICOKOMOJICKYJISIPHBIE COSTMHEHHUS ), 1aBaTh UM Ha3BaHUs MO CHCTEMAaTUYECKONH HOMEHKJIAType
(IUPAC), a Taxxe NpUBOAUTH TPUBHAIILHBIE HA3BaHUSI OTACTBHBIX OPTAHUYECKUX BEIECTB
(3TUIIEH, TTPOTIUJIEH, alleTHUIICH, STUJICHTIIUKOIb, TIMLEepUH, ¢heHou, GopMatbaerus,
areTanbIeru/l, MypaBbHUHas KUCIOTA, YKCYCHAsI KUCIIOTa, OJIEMHOBAs KUCJIOTa, CTeapUHOBAs
KHCJIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOpMUPOBAHHOCTH YMEHUS ONPENEIATh BUIbI XUMUYECKOHN CBSI3U B OPTraHMUECKHUX
COEIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTH YMEHUS IPUMEHSATh TOJIOKESHHS TEOPUU CTPOSHUSI OPTaHUYECKUX
BeniecTB A.M. bytiepoBa /17151 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAHEHHUSI MacChl BEILIECTB;

c(hOopMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHUE, GU3HMUECKUE 1
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTEICH PA3TUYHBIX KIIACCOB OPTaHUYECKUX BEUIECTB
(MeTaH, 9TaH, YTUJICH, IPOTWICH, alleTuiieH, OytaaueH- 1,3, metunOyraauen- 1,3, 6eHzon,
METaHOJI, STAHOJI, ITUJICHIJINKOIIb, TTIUIEPUH, (EHOJ, alleTalbIeT i/, MypaBbUHAS U YKCYCHAast
KHCJIOTHI, TJTFOKO3a, KpaxMmal, IeJITI0I103a, aMIHOYKCYCHAsI KUCJI0TA), UIUTFOCTPUPOBATH



TEHETUYECKYIO CBA3b MEXIY HUMH YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIM C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTH YMEHHSI XapaKTEPU30BaTh HCTOYHUKH YTIIEBOJIOPOIHOTO CHIPhSI
(HedTh, TPUPOAHBIN Ta3, YTOJIb), CIOCOOBI X MePePabOTKH U MPAKTHIECKOE TPUMEHEHUE
IPOJYKTOB NEPepadOTKH;

c(hOpMUPOBAHHOCTH YMEHUH MPOBOAUTH BHIYUCICHUS M0 XMMUYECKUM YPAaBHEHUAM
(Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WIIM MIPOAYKTA PEaKIMH MO U3BECTHBIM
Mmacce, 00bEMY, KOJTHMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WIH MPOIYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTH YMEHUH BIIAJICTh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJ]aX HAYYHOTO
MTO3HAHMUSI, UCTIONB3YEMbBIX B XMMUU IIPU U3yYEHUHU BELIECTB U XUMUUYECKUX SIBICHUM
(HabmoeHne, I3MEPEHHE, YKCIIEPUMEHT, MOJICITMPOBAHKE), UCIIOIH30BAaTh CUCTEMHBIC
XUMUYECKHUE 3HAHUS JUUISl IPUHATHUS PELICHU B KOHKPETHBIX )KU3HEHHBIX CUTYaLUSIX, CBA3AHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTH YMEHUI COOIIOAATh MpaBUjia MOJIb30BAHUS XUMHUECKOM 1MOCynoil u
1ab0paTOPHEIM 000PYIOBAaHUEM, a TAKXKE IMPaBUiIa OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMHPOBAHHOCTb YMEHUH TIJIAHUPOBATH U BHITIOIHATh XUMUYECKHUI SKCTIEPUMEHT
(mpeBpallleHus: OpraHMYECKUX BEIIECTB P HArPEeBaHUHU, IOJYyYSHHE STUIICHA U U3yYEHHUE €TO
CBOWCTB, KQUECTBEHHBIC PEAKIINN OPTaHMUECKUX BEIIECTB, IEHATYpaIHsl OSIKOB IpH
HArpeBaHUU, [IBETHBIE PEAKIIUU OCIKOB) B COOTBETCTBHUH C MTPABHJIAMU TEXHUKH 0€30MaCHOCTH
npy 0OpAaIICHNH C BEIECTBAMH U J1a00PaTOPHBIM 000pyI0BAHUEM, MTPENICTABIISATH PE3YIbTaThI
XUMHYECKOT0 SKCIIEPUMEHTa B (hopMe 3alicu ypaBHEHUI COOTBETCTBYIOIINUX PEaKIMi U
(GopMyIMpOBATH BBIBOJIbI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUH KPUTUYECKU aHAIU3UPOBATh XUMHUYECKYIO0 HH(OPMAIHIO,
MOJTy4aeMYI0 U3 Pa3HBIX HCTOYHHKOB (CpEICTBA MaccoBOU nH(MopMaruu, IHTepHET u qpyrux);

c(hOpMUPOBAHHOCTH YMEHUH COOIIOAATH MPaBUiIa KOJIOTUYECKHU 1eIeco00pa3Horo
NOBEJICHUS B OBITY M TPYAOBOU JESTEIHHOCTH B LIEJISAX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYXarollen MpUpPOAHON Cpeibl, 0CO3HABATh OMACHOCTh BO3/ICUCTBUS HA )KUBbIE OPTaHU3MbI
onpeeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbich nokasarens [1/1K, noscuars na
puMepax CrocoObl YMEHbILICHUS U MPEAOTBPAILIEHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUIsE 00y4aIOIUXCs C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 37I0OPOBBSI: YMEHUE IPUMEHSATh
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJ[aX IMO3HAHUS BEIIECTB U XUMUYECKHX SBJICHUN;

JUISL CJIETIBIX U Ca00BUASIINX O0YYAIOIIMXCS: YMEHHUE UCTIONB30BaTh PelbehHO
TOYEUHYI0 cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux Gpopmyi.

[IpenMeTHBIE pe3ynbTaThl OCBOEHU Kypca «O01as 1 HeopraHu4ecKast XuMus»
OTpaXkaroT:

c(OpMHUPOBAHHOCTh MPEACTABIECHUI: 0 XUMHUYECKOH COCTaBIIAIONIEH eCTeCTBEHHO-
HAyYHOU KapTUHBI MUPA, POJIM XUMUH B TTO3HAHUM SBJICHUH MPUPOJILI, B POPMUPOBAHUHU
MBIIUICHUS U KYJABTYPbI THYHOCTH, €€ PyHKIMOHAIBHON rpaMOTHOCTH, HEOOXOAMMOMN AJIs
pelIeHNs IPaKTUYECKUX 3a]1a4 M 3KOJIOTHYECKH 000CHOBAHHOI'O OTHOILLIEHHS K CBOEMY 3710POBbIO
U IIPUPOJHOU CpEnE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUI, KOTOPask BKIFOYAET: OCHOBOIOJIAraA0IINE
MOHSTHS (XUMHUECKHI IEMEHT, aTOM, U30TOTl, S-, P-, d- SIEKTPOHHBIE OPOUTATN aTOMOB, HOH,
MoJIeKysa, MOJIb, MOJISIPHBIN 00bEM, BaJIEHTHOCTb, 3JI€KTPOOTPULIATENILHOCTD, CTENEHb
OKHCJICHUS, XUMUYECKasi CBSA3b (KOBAJICHTHAs, MOHHAsS, METAJTMYECKasi, BOIOPOIHAS),
KPUCTAJUTMYECKAsl PEMIETKA, TUITBI XUMUYECKUX PEAKIINi, paCTBOP, JEKTPOIUTHI,
HEAJIEKTPOIUTHI, AIEKTPOIUTHUECKAs JUCCOLMAIIUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOHN peaKIny, XUMHUIECKOE PABHOBECHE); TEOPHUHU U 3aKOHBI (TEOPHs
AIIEKTPOIUTHYECKON Juccoanuu, nepuognueckuii 3akon J[.1. Menneneesa, 3aKoH COXpaHEHUs
MAacChI BEIIECTB, 3aKOH COXPAaHEHUS ¥ TIPEBPAIICHUS SHEPTUHU TIPU XUMUUYECKUX PEAKIIHIX ),
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JIEIKALIUE B
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OCHOBE IMOHMMAaHUS IPUUYMHHOCTH U CUCTEMHOCTH XUMHUECKUX SBJICHUN, (PAaKTOIOTUYECKHE
CBEJICHHsI O CBOICTBaX, COCTABE, MOJYYEHUH U O€30I1aCHOM HCIOIb30BaHUH BaXKHEHUIIINX
HEOPraHMYECKUX BEUIECTB B OBITY M MMPAKTUYECKOH IEATETLHOCTH YEIOBEKa;

C(OPMHUPOBAHHOCTb YMEHHH BBISABIIATH XapaKTEpHbIEe IPU3HAKU IIOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IPU ONMCAHUN HEOPTraHUUECKHUX
BELICCTB U UX IPEBPAILCHNN;

c(OpMHUPOBAHHOCTH YMEHHH MCTIOIb30BaTh XMMUYECKYIO0 CHMBOJIUKY IS COCTABJICHUS
(GopMyI BEIIECTB U YPABHEHUI XUMHUECKUX PEAKIIMH, CUCTEMaTH4YEeCKY0 HOMEHKIIATYpy
(IUPAC) u TpuBHanbHble HA3BaHUS OTACIIBHBIX HEOPIraHMUYECKUX BEIIECTB (yrapHbIi Tas,
YIJIEKMCIIBIN a3, aMMHAK, Fali€Has U3BECTh, HETAIIEHAs U3BECTh, INTHEBAs COJA, IUPUT U
Apyrue);

c(OPMHUPOBAHHOCTb YMEHUH ONpeeNsITh BAJIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKHUX IEMEHTOB B COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, BUJ XUMUYECKON CBS3U
(KOBaJIeHTHas1, HOHHAsI, METAJUIMYECKasl, BONOPOAHAs) B COSIMHEHMSIX, TUIl KPUCTAILIIMUECKON
PEIIETKY KOHKPETHOT'O BELECTBA (aTOMHAs!, MOJIEKYIIIpHAsi, HIOHHAs, METAJUIMUECKasl ), XapaKTep
Cpelbl B BOIHBIX PACTBOPAX HEOPTAHUYECKUX COCAVHEHUN;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABJIUBATh PUHAJJIEKHOCTh HEOPraHUUYECKUX BELIECTB
10 UX COCTaBy K OIpe/IeIEHHOMY KJlacCy/Tpylie CoeTuHEHUH (IPOCThIe BEIECTBA — METAJLIbI U
HEMEeTaJlIbl, OKCH/JIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUBI, COIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICH NepHoandeckoro 3akona J[. 1.
MenzeneeBa 1 1IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO U
HIPOTHOCTUYECKYIO (YHKLINY;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh ANEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKHUX NIeMeHTOB 1—4 neprnonos Ilepuonnueckoit cucreMbl XuMudeckux aneMenTos J[. 1.
Memnpeneesa, UCTIONb3YsI MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTATINY, «IHEPTrEeTUUECKHE
YPOBHM», OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XUMHUECKUX JIEMEHTOB U UX
COEIMHEHUI N0 mepuojiaM U rpynnam [lepruoguyeckoi CUCTEMbI XUMUYECKUX AieMeHToB [[. 1.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATh) OOLIME XUMUUECKUE
CBOMCTBA HEOPraHUUYECKUX BEIIECTB Pa3INYHbIX KJIACCOB, IOATBEPKIATh CyILIECTBOBAHUE
TEeHETUYECKOW CBSA3HM MEXAY HEOPTaHUYECKUMHU BELIECTBAMH C TOMOIIbIO YpaBHEHUI
COOTBETCTBYIOLIMX XMMHUYECKUX PEAKLHII;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCUPUIMPOBATH XUMUUYECKHE PEAKIIMU 10 PA3ITUYHBIM
IpU3HAKaM (YUCITy U COCTaBY pearupyrolix BEIecTB, TEIIOBOMY 3P HEKTy peakluy,
M3MEHEHUIO CTETIIeHEH OKUCIIEHUS 2JIEMEHTOB, 00paTUMOCTH PEAKIIMH, YYACTUIO KaTalu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHI COCTABIATh YPAaBHEHUS PEAKLIMNA PA3IUUHBIX TUIIOB,
MIOJIHBIE U COKpalIEHHbIE YPaBHEHHS peaKlIMii HOHHOTO OOMEHa, YYUThIBas YCIOBHUS, IPH
KOTOPBIX 3TH PEAKLUU YT 1O KOHLA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOAUTH PEaKIUH, OATBEPHKAAIOIINE KaueCTBEHHBIH
COCTaB Pa3IMYHbIX HEOPraHMYECKUX BELIECTB, PACIIO3HABATh OIBITHBIM ITYyTEM HOHBI,
IPUCYTCTBYIOILME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHH PaCKpBIBaTh CYITHOCTh OKUCIUTEIBHO- BOCCTAHOBUTEIbHBIX
peakuuii MOCPECTBOM COCTABIEHUS 3JIEKTPOHHOIO OanaHca ATUX PeaKIuil;

c(OpMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUUECKON PEaKLIUU OT
pa3anyuHbIX (PaKTOPOB; XapaKTep CMEUIEHUS] XUMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3aercTBus (nmpunuun Jle llartense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepHu30BaTh XUMHUUECKHE MPOIIECCHI, JIEXKAIIHUE B
OCHOBE ITPOMBIIIIEHHOTO MMOJy4YeHHsI CEPHOM KHCIOThI, aMMHaKa, a Takke c(hOPMUPOBAHHOCTD
npeacTaBiIeHud 00 0OUIMX HAyYHBIX MPUHIIMIIAX U SKOJIOTUYECKUX MPpodiieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOAUTH BHIYUCICHHS C UCIIOIBb30BAHUEM ITOHSATHUS
«MaccoBas J10JIs BEIIECTBA B pacTBOPE», 00bEMHBIX OTHOIIEHUH ra30B MPU XUMUYECKHX
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pEaKIMAX, MACChI BEIECTBA UM 00bEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OTHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, TEIIIOBOTO 3(pdeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAaCChl BEILIECTB, IPEBPAILIECHUS U COXPAHEHHS YHEPTHH;

c(hOpMUPOBAHHOCTH YMEHUH COOIOAATH IPAaBUJIa MOJIH30BAHM XUMUUYECKON MOCYA0H U
1ab0paTOPHBIM 000PYIOBAaHUEM, & TAKXKE IMPaBUIa OOPAIICHHS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTH YMEHHH TUTAHUPOBATH U BBITIOIHATH XUMUYECKUNA SKCIIEPUMEHT
(paznoxeHue MepoKcua BOAOPOAA B IPUCYTCTBUU KaTalu3aTopa, OMpeIeIeHHE CPeIbl
pPacTBOPOB BEUIECTB C TIOMOIIbIO YHUBEPCAIBHOTO HHANKATOPA, BIUSHUE Pa3IMYHBIX (DaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peaKkluu, peakilii HOHHOTO0 0OMeHa, KaUeCTBEHHbIE peakliy Ha
cynbdar-, kKapOOHAT- M XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUSI, PEILICHUE YKCTIEPUMEHTAIbHBIX
3aja4 1o reMaM «Metamuib» U «HeMeTramnsl») B COOTBETCTBHH C IPABHIIAMU TEXHUKH
0€301acHOCTH ITpU OOPALIEHNUH C BELIECTBAMH M J1a00paTOPHBIM 000pyI0BaHUEM, MIPEJICTABIIATh
pe3yJbTaThl XUMHUYECKOT0 KCIIEpUMEHTA B (JOPME 3alKCH YPAaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GOpMYIHPOBATH BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUIN KPUTUYECKU aHAIU3UPOBATh XUMHUYECKYIO0 HH(OpMAIHIO,
MOJTY9aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CPEICTBA MACCOBOM KOMMYHUKAIH, IHTepHET 1
APYTHX);

c(OpMHPOBAHHOCTH YMEHHI COOJIIOAATH MPaBHIIa SKOJIOTHUECKH 1IeTIeco00pa3Horo
MOBEJICHUS B OBITY U TPYAOBOH IEATEIHHOCTHU B LENSIX COXPAHEHUSI CBOETO 3I0POBBS U
OKpYIKaroIlel MPUPOITHON Cpebl, 0CO3HABATh OMIACHOCTH BO3/ICHCTBHSI HA )KUBBIE OPTaHU3MBI
ornpeAenEHHBIX BEIIeCTB, MOHUMast cMbIc nokazarens [1JIK, moscHsaTs Ha mpuMmepax crnocoObl
YMEHBIICHUS U MPEJOTBPALICHUS UX BPETHOTO BO3CHCTBUS HA OPraHNU3M YEIOBEKa;

JUIs 00YYaIOIIUXCS C OTPAHUYEHHBIMHU BO3MOYKHOCTSMU 3/I0POBbS: YMEHHUE TPUMEHSITh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIECTB U XMMUYECKHUX SBICHUI;

JUISL CIIETIBIX U Ca00BUISIINX O0YYaIOIINXCS: YMEHHE UCIIONIb30BaTh pelbeHO
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xuMudeckux Gopmyi.

2. CTPYKTYPA U COAEP) KAHUE JUCIIUIIJIMHBbI

2.1 O0beM IMCUMILIMHBI M BUJbI Y4eOHOH padoThl

Ounas ¢popma 00yueHus

Buo yueonoii pabomut Oobvem yacos

O0bem o0pa3oBaTeIbHOI NMPOrPaMMBbl 72

Pabora oﬁyqaloumxca BO B3aHMO/IeliCTBHH C npemoaaBarejiemM

B TOM YHCIJIC:

nexuuu (ypoku) 36
B (hopMe NMPaKTHUECKONW NOATOTOBKH (€CIIH MPeyCMOTPEHO) *
MPAKTUYECKHUE 3aHATUS 36
B (hopMe MPaKTHUECKONW MOATOTOBKH (€CIIH MPeyCMOTPEHO) *
[TpomexxyTounas arrectamus B Gopme umoco6ot KOHmpobHoU pabomul 8 1
cemecmpe
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2.2. TemaTn4yecKHuil IJIaH U coePKAHUE TUCHUILINHBI

Ounas popma 0OydeHHS

HanmenoBaHmue pa3xejioB 1 TEM

Conep:xanue yueOHOIro MaTepuaJia

O0BeM yacoB

YpoBeHb 0CBOEHMS

1

2

3

Pa3nea 1. Teopernueckne 0CHOBbI OPraHMYeCKON XMMHUHU

Tema 1.1. IIpeamer
OpPraHuYecKol XUMHH

IIpenmMer opraHnyeCcKor XUMHM:

€€ BOBHMKHOBEHHUE, PA3BUTHE U 3HAUECHHE B MOJYyUYECHUU
HOBBIX BEIIECTB U MaTepuanoB. CTPYKTYpHBIE (GOPMYJIBI
OpraHMYEeCKUX BelecTB. ['oMonorus, nzoMepusi.
XuMUYecKas CBSI3b

B OPraHUYECKHX COCAMHEHUSIX: KpaTHbIE CBSI3U, G- U T-
CBSI3H.

Homenknarypa opraHm4eckux CoeIMHEHHUI
(cucremaruueckas) ¥ TpUBUAIbHBIC HA3BAHUS BAKHEUIIINX
MPEACTABUTENEN KJIACCOB OPraHUYECKUX BEILIECTB.

Tema 1.2. Teopus crpoenus
OpPraHuvecKux coequHeHu A.M.
byriaeposa

IIpakTuyeckoe 3anaTHe «Teopus CTPOEHUSI OPraHUYECKUX
coenquHenuit A.M. byrnepoBa»

Teopust cTpoeHUs OPraHUYECKUX COCAUHEHHI

AM. Bytneposa, €€ ocHOBHBIE NTOJI0KEHUS. CTPYKTypHBIE
(dbopMyIibl OpraHu4ecKux BeuiecTs. ['oMonorus, uzomepus.
XuMHUYECKasi CBA3b

B OPraHUYECKHUX COCAVHEHUAX: KPaTHbIE CBSI3HU, G- U T-
CBS3U.

[TpencraBnenue o kinaccuuKay OpraHu4eCKUX BEIIECTB.
Homenkiiatypa opraHu4eckux COCIMHEHUN
(cucremarnueckas) U TpUBHAJIbHbIE Ha3BaHUSI BAKHEHIIINX
IIPEICTABUTENIEH KIIACCOB OPTaHUYECKUX BELIECTB.
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Pasznea 2. YrieBoaopoasbl

Tema 2.1. IIpeaenbubie
YIJ1€BOIOPOJbI — AJIKAHBI

IIpakTHyeckoe 3ansaTue «IIpenenbHbie yrieBogopoabl —
aJIKaHbD»

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUH psal. MeTaH
Y 3TaH — IPOCTENUIINE NPEACTABUTEIN AJIKAHOB: COCTaB,
XUMHUYECKOE CTPOEHHE, (PU3NUECKUE U XUMUYECKHE
CBOMCTBA (PEaKIMK 3aMEILIEHUS U TOPEHNUS ), HAXOKICHUE B
IpUPOJIE, NOTYYEHUE U IPUMEHEHHE

Tema 2.2. HenpeaebHble
YIJ1€BOAOPOAbI: AJTKEHbI

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM PS/I.
OTUJIEH — NPOCTEHIINI MPEACTABUTEND aJIKEHOB: COCTAB,
XUMHUYECKOE CTPOCHUE, (PU3NUECKUE U XUMUUECKUE
CBOICTBA (peakuy TUAPUPOBAHUS, TAIIOTCHUPOBAHHS,
TUApPATALNH, OKUCIICHUS U TTOJIMMEPU3AIIMHN ) HAXOXKICHUE B
npupoJie, NOTyYeHHE U MPUMEHEHHUE.

Tema 2.3. HenpeaeabHble
YIJIEBOAOPOABI: ATKHHBI

AJIKUHBI: COCTaB U 0COOEHHOCTHU CTPOCHHUS,
TOMOJIOTUYECKUH psAll. ALIETUIICH — POCTEHIINI
IIPEJICTAaBUTEIb AJIKHHOB: COCTaB, XMMHUECKOE CTPOCHHUE,
dbuznueckre U XUMUYECKHe CBOMCTBA (peaKInu
TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THPATALIUU TOPEHU),
HaXO0XJICHNE B IPUPOJIE, MOITYYEHHE U IPUMEHEHHUE.

Tema 2.4. HenpeaeabHbie
YIJIEBOAOPO/bI: AJIKAAUECHBI

HpaKaneCKoe 3aHATHE ((HCHp@I[GJ'IBHBIG
YriIeBOAOPOAbI:aJIKAAUCHBD>

Anxanuensl: OyraaueH-1,3 u metundyranues-1,3,
XUMHUYECKOE CTPOEHHUE, PEAKIUS MOTUMEPHU3AINH,
MpUMEHEHUe (711 CHHTE3a MPUPOJHOTO U CHHTETUYECKOTO
KaydyKa U pe3UHbI).

Tema 2.4. ApomaTnyeckune
yIJIeBOI0PO/ABI

ApeHbl: GEH30I1 U TOJIYOJl, COCTaB, XUMHUYECKOE CTPOECHUE
MOJIEKY, (PU3nUecKre U XUMHUYECKHe CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS U HUTPOBAHU), IOJIyYEHUE U
npuMeHeHue. BinsHue 6eH30i1a Ha OpraHu3M 4eloBeKa.
I'eHeTHYecKas CBSI3b YIIIEBOJIOPOIOB.

Tema 2.5. IIpupoaHbIe HCTOYHUKHU
YIJI€BOJ0POI0B M X nepepadoTka

IIpakTuyeckoe 3ansaTue «IIpupoaHbIE HCTOYHUKHN
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YIIJIEBOAOPOAOB U UX IepepaboTKa

[Tpuponnsrii ras. [lonyrasie HedTsHBIC Ta3bl. HedTh 1 €€
npoucxoxacaue. CriocoObl nmepepadoTku HepTu:
MEPErOHKA, KPEKUHT (TEPMUYECKHIA, KaTaTUTUICCKUI ).
[TpomykTsl mepepa®oTku HEPTH, UX IPUMEHEHHE B
NIPOMBIIIIICHHOCTH U B ObITy. KaMEHHBIH yroiib ¥ MPOAYKTHI
ero nepepadboTKH.

Paznen 3. Kucaopoaconep:kamue o

TraHu4YeCKHEe COCINHCHUSA

Tema 3.1. OqHOATOMHBIE CITUPTHI

HpaKTI/l‘-leCKOC 3aHATHE ((O,Z[HO&TOMHBIC CIIUPTBD>

[IpenenpHble OTHOATOMHBIE CIUPTHI: METAHOJI U 3TAHO,
XUMHYECKOE CTpOCHHE, (PU3NUEeCKIEe U XUMHUYECKHE
CBOMCTBA (pEaKlUy ¢ aKTUBHBIMHU METaJJIAMU,
raJIoreHOBOJIOPOJIaMH, TOPEHHE), MpuMeHeHue. Bogopoanas
CBA3b. PU3HOIOrNYECKOE IEHCTBUE METAHOJIA U TAHOJIA Ha
OpraHu3M YEeJIOBEKA.

Tema 3.2. MHOTroaTOMHBIE
CIHPTHI

MHOroaroMHbI€ CIIUPTHI: STUJICHIJIMKOJb U IJIULIEPHH,
XUMHYECKOE CTpOCHHE, (PU3NUEeCKIe U XUMHUYECKHE
CBOICTBA (B3aMMOJICHCTBUE CO IIETIOYHBIMU METaJIaMH,
KauyeCTBEHHAsl peaKklys HAa MHOTOATOMHbBIE CITUPTHI).
®PuU3HOI0rnYecKoe JENCTBUE Ha OPTraHNU3M YEJI0BEKA.
IIprMeHeHne rmuueprHa U STUICHTJIMKOIIS.

Tema 3.3. DeHOJIBI

IIpakTuyeckoe 3ansaTHEe «DEHOIBI»

®enoin. CtpoeHue MOJIEKYIbl, PU3NUECKUE U XUMHYECKHE
cBoiicTBa (henona. TokcnyHOCTh (heHOINA, eTo
(bu3HOIOTUYECKOE ICHCTBIE

Ha opranusm uenoseka. [Ipumenenue denona.

Tema 3.4. Aapaeruabl

Anpaeruapl: GopMasibIeTH U alleTalbJACTHl, XUMHUECKOe
CcTpoeHue, PU3nYecKrue 1 XUMUIECKUE CBOMCTBA (peakinu
OKHCJICHUS U BOCCTAHOBJICHUS, KAUYECTBEHHBIE PEAKITUN),
MOJIyYeHUE U IPUMEHEHHE.

Tema 3.5. KapOoHOBbI€ KHCIOTHI

OnHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCIOTHI:
YKCYCHasl KUCJIOTa, XMMUYECKOE CTpOeHHe, (hu3ndecKue u
XUMHYECKHe CBOMCTBA (0011Ke CBOMCTBA KUCIIOT, PeaKIIUs
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sTepU(HKaINN), TOTydeHHe U npuMenenune. CteapuHoBas
Y OJIEMHOBAsI KMCJIOThI KaK IPEJCTaBUTENIN BBICIIMX
KapOOHOBBIX KHCIIOT. MblJIa KaK COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOOLIEe JieiicTBUE.

Tema 3.6. Cnoxubie 3pupbl.
Kupbi

IIpakTuyeckoe 3ansiTue «Cioxubie 3pupbl. JKupbn»

CrnoxHnble 3(hUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT.
I'maponus crinoxxHbIX 3GupoB. Kupel Kak TPON3BOIHBIC
TJIMIEPUHA U BBICHIMX KapOOHOBBIX KHCIOT. ['uaponns
KHPOB.

Tema 3.7. YriaeBoabl

VYreBoabl: cocTaB, Kilaccu(uKalus yrieBoJoB (MOHO-, IH-
U noarcaxapuibl). [oko3a — mpocTelinii MoHOcaxapuI:
O0COOCHHOCTH CTPOCHHUS MOJIEKYIIbI, PU3NUECKUE U
XUMUYECKHUE CBOMCTBA ITIOKO3bI (B3aUMOJICHCTBHE C
ruapokcuaoM meau (1), okucnenne aMMuagyHbIM
pactBopoMm okcuaa cepedbpa(l), BoccranoBieHue, OpoxeHue
TUIIOKO3bI), HAXOXKJIEHUE B PUPOJIE, TPUMEHEHHE TIIFOKO3BI,
Ouosnoruveckas poJib B AKU3HEAESITEIbHOCTH OpraHu3mMa
yenoBeka. PorocunTe3. pyKkTo3a Kak U30MEP TIIFOKO3BI.

Caxapo3sa — IpeJCTaBUTENb JUCaXapUI0B, THAPOJIH3
caxapo3bl, HaXOXJICHHE B IPUPOJIC ¥ TPUMEHEHHE.
Kpaxmait u 1esuton03a Kak mprupoIHbIe TOJTUMEPHI:
CTPOCHHE Kpaxmalia u [EeJUTF0NI03bI, PU3UUIECKUC U
XUMHUYECKHE CBOMCTBA Kpaxmalia (THAPOIIN3, KaueCTBEHHAS
peaxIus C HOJ0M).

Pasnen 4. A3oTcoaep:kamye opraHudeckue coeIMHeHUus

Tema 4.1. AMUHBI

AMMHBI: METHJIAMUH — TPOCTEUILINNA NTPEACTABUTEID
aMHHOB: COCTaB, XUMHUYECKOE CTPOCHHE, (PU3NUECKUE U
XUMHUYECKHE CBONCTBA (PEaKlUu C KUCIOTAaMH U TOPSHHS),
HaXO0XJICHHUE

B IIPUPOJIE.

Tema 4.2. AMUHOKHCJIOTBI

HpaKaneCKoe 3aHATHE KAMHUHOKHUCIOTEDY

AMHHOKHUCIIOTHI Kak aM(OTepHbIe OpraHu4ecKue
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coequHeHUs. PU3NYECKUE U XUMUYECKHUE CBOMCTBA
aMUHOKHCIIOT (Ha MpuMepe TIulrHa). buonorndyeckoe
3HaYeHHEe aMUHOKUCIOT. CUHTE3 NEeNTUAOB.

Tema 4.2. Beakn

IpakTnyeckoe 3ausitue «benku»

benku xak npupoaHeie nonumepsl. [lepBuynas, BTopuyHas
U TPETUYHasl CTPYKTypa O0eiaKoB. XMMHUYECKHE CBOWCTBA
OEJIKOB: TMAPOJIN3, JeHATypalisl, KaYECTBEHHbIE PEAKIIUU
Ha OeJIKH.

Pa3znes. 5. BbicokoMoJieKy/JIsIpHbIE COeIUHEHUSA

Tema 5.1. IlnacTmaccesl. Kayuyku.
BoJiokna

IpakTnyeckoe 3ansitue «lInactmaccel. Kayuyku.
Bonokna»

OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPHU3aLUH, CPEIHSSI MOJIEKYIISIpHAsl Macca.
OcHOBHBIE METO/IBI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI — NOJMMEPU3aLIHs U MTOJIMKOHICHCALINS.
[TnacTmaccel (OAMATHIIEH, TOJTUIPOIUIIEH,
NOJIMBUHUJIXJIOpUA, ToucTHpoit). HatypanbHblil 1
CHUHTETHYECKHE KayuykH (OyTaJIueHOBBIH, XJIOPOIPEHOBBII
U U30MpEeHOBHIN). BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh,
MIEJK), UCKYCCTBEHHBIE (AI[eTaTHOE BOJIOKHO, BUCKO03a),
CHHTETUYECKHE (KAIPOH M JIABCaH).

Pasnen 6. TeopeTrnueckne 0CHOBbI XUMHH

Tema 6.1. CTpoenune aromoB

Xumnueckuit anemMeHT. Atom. CocTaB aToMa, H30TOIIBL.
OnekTpoHHas 000JI04Ka. DHEPreTUYECKUE YPOBHH,
HOJypOBHU. ATOMHbIE OpOUTANH, S-, P-, d-, f-2TI€MEHTHI.
OcobeHHOCTH pacrpeiesieHust JIEKTPOHOB

10 OpOUTANISIM B aTOMaX MaJIbIX M OOJIBIIUX MEPUOJIOB.
OneKTpoHHas KOH(QUTYpalysi aTOMOB.

Tema 6.2. [lepuonnuecknii 3aKoH
u [lepnoanyeckasi cucrema
xuMudecknx iemenToB LA,
MemnpesieeBa

IIpakTuyeckoe 3ansaTue «llepuonnueckuit 3akoH 1
[lepnonnueckas cucremMa XMMHUYECKUX 31eMeHTOB J[.11.
MenneneeBa»

Ilepnonmuecknii 3akoH u [lepronnueckas cucrema
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xumudeckux 3neMeHToB J[. 1. Menaeneena. CBsisb
MEepUOANYECKOTO 3aKoHa U [lepuonnueckoit cucTeMbl
XUMUYECKHUX JIEMEHTOB C COBPEMEHHOMN TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKHUX
AJIEMEHTOB M 00pa3yeMBbIX UMU MPOCTHIX U CIIOKHBIX
BEILIECTB 110 TPYIIaM U iepuoaam. 3HaueHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI XUMUYECKUX
snemenToB .. MenaeneeBa

B Pa3BUTHU HAYyKH.

Tema 6.3. CTpoeHue BemecTBa

IpakTnyeckoe 3ansitue «CTpoeHHUE BEUIECTBA»

Crpoenue BelecTBa. XuMUueckas CBsi3b. Bubl
(KOBaJIeHTHAsl HETOJIIPHAs U MOJIIPHAs, HOHHAs,
MeTaJJIN4YecKas) U MEXaHU3Mbl 00pa30BaHUS XMUMHUYECKOM
cBs13U (OOMEHHBIN M JOHOPHO- aKIeNnTopHbI). Bonoponnas
CBsA3b. BasleHTHOCTB. DeKTpooTpuLaTeIbHOCTh. CTENEeHb
okucieHnusd. Katnons! u annonsl. Bemjectsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHSI.

Tema 6.4. Muorooopasue
BeleCTB

3aKoH MOCTOSIHCTBA COCTaBa BelllecTBa. THIIbI
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BEUIECTB.
[lonsiTHEe O MUCTIEPCHBIX cucTeMax. VICTUHHBIE pacTBOPBI.
KonuuecTBeHHBIE XapaKTEpUCTUKH PACTBOPOB (MaccoBast
JI0JIs BellecTBa B pactBope). Knaccudukarus
HEOpraHn4YecKux coeauHennii. Homenknartypa
HEOPraHWYECKUX BELIECTB.

Tema 6.5. Xumuueckune peaknumu

HpaKaneCKoe 3aHATHE «XHUMHUYECKHUE pCaKum»

Xumunueckas peakius. Kimaccuduxanus Xumuaeckux
peakuuii B HEOPraHWYECKOW U OPraHUYECKOW XUMHUH. 3aKOH
COXPAHEHHUsI MACCHI BELIECTB; 3aKOH COXPAaHEHUS U
[IPEBPALLICHNS DHEPTUU IIPU XUMUUYECKUX PEAKLUAX.

CKopoCTh peakliuu, €€ 3aBUCUMOCTh
OT pa3nuHbIX (pakTopoB. OOpaTHUMBIC PEAKIIUH.

Tema 6.6. CKOpOCTbh XUMHYECKHX
peakuuii

HpaKaneCKoe 3aHATHE ((CI(OpOCTL XUMHUYCCKUX
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peakuuii»

OOGparumbie peakin. XUMHYECKOe paBHOBecHe. DaKTOPHI,
BIIUSIONINE HA COCTOSTHUE XMMHUYECKOTO PABHOBECHSI.
[Tpuniun Jle [larenbe. DnaekTpoauTHyYecKas JUCCOLUALIUSA.
CunpHBIC U clTa0bIe AMEKTPoIuThl. Cpenia BOTHBIX
pPacTBOPOB BELIECTB: KHCIas, HEUTpanbHasi, IeI0uHasl.
Bonoponusiit nokasarens (pH) pactBopa. Peakiiuu nonHoro
oOMeHa B OpraHWYeCcKol U HEOPTaHUYECKOW XMMHUU.

Tema 6.7. OkHUCAUTEIBHO-
BOCCTAHOBHTEJbHbIE PeaAKINHU

OKHCTUTENEHO-BOCCTAaHOBHUTEIbHBIC peakiun. [lonsaTue 06
AJIEKTPOJIM3E PACIJIaBOB U PaCTBOPOB coJieid. [IpumeHeHne
HIIEKTPOJIH3A.

Paznen 7. Heoprannuyeckasi xumus

Tema 7.1. MeTaibl

Mertamnnsl. ITonoxxeHue MeTamioB

B [leproanueckoid CUCTEME XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHUS AIEKTPOHHBIX 000JI0YEK aTOMOB
metaiuioB. O0mue pu3nvecKre CBOWCTBA METAIJIOB.
[IpumeHeHre MeTaioB

B ObITY, IpupoJie U TexHUKe. CIlIaBbl METAJIIOB.
DIEeKTPOXUMHYCCKUH Psijl HaNpspDKeHUu MeTaioB. Oomue
CrocoObI MoJydeHust MeTaJIoB. Koppo3usi MeTalioB.
CnocoObI 3aIIUThI

OT KOPPO3UH.

Tema 7.2. O0mas
XapaKTePUCTHKA METAJLIIOB
IJIABHBIX MOATPYIII

OO011ast XapakTepUCTHKA METAJUIOB TIIaBHBIX noarpymn (IA-
rpynna, [IA-rpynna) I[leproanueckoii cuctemsl
XUMHUYECKHUX AIIEMEHTOB. AMOMUHUI. AMoTepHbIe
CBOMCTBA OKCHJIa U THJIPOKCHJIA ATFOMUHUS.

Tema 7.3. O6mas
XapaKTepUCTHKA MeTA/VIOB
MOOOYHBIX MOATPYIIT

IIpakTnyeckoe 3ansaTHe «OO0mIasd XapaKTepPUCTHKA
METAJIJIOB MOOOYHBIX MOATPYIII»

OO61as XxapakTepuCTHKa METANIOB TOOOYHBIX MOIIPYIII
(b-rpynm) [Tepuoauieckoit CHCTEMBI XUMUYECKUX
AJIEMEHTOB: MEJlb, IUHK, XpOM, kKejne30. BaxxHelmue
COEIMHEHMS] METAJUIOB (OKCUbI, TUAPOKCHIBI, COJIH).

Tema 7.4. Hemeraibl

Hemetamiel. ITonoxxeHne HeMeTaIIOB
B [leproguueckoii cucreMe XxuMuueckux aneMenTos J[.1.
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MeHeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
®u3nyecKre CBOMCTBA HEMETAIOB. AJUIOTPOIUS
HEMETAJJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u

yraeposa).

Tema 7.5. CBoiicTBa HeMeTAJIOB | XMMUYECKUE CBOMCTBA BAXKHEUIIIMX HEMETAILIIOB 1
(rajoreHoB, cepbl, a30Ta, hocdopa, yriaepoaa U KpEMHUS).
Tema 7.6. O01masn IIpakTnyeckoe 3ansaTHe «OO0IIast XapaKTEPUCTHKA 2-3
XapaKTepUCTHKA HEMETAJLJIOB HEMETAJIJIOB)
Oxkcunpl HeMeTaiioB. Kucnopoacoaepkaiue KuCiaOThI.
Bonopoansie coenrHeHUst
HEMETAJUIOB.
Tema 7.6. CBsi3b Heopranuueckux | [Ipakrnueckoe 3ansTie «CBs3b HEOPraHUUECKUX U 2-3
U OPraHUYeCKUX BellecTB OpPTaHUYECKUX BEIIECTB)»
Heoprannueckue u opraHu4ecKrue KUCIOTHI.
Heopranunueckue u opraHu4ecKue OCHOBAHUSI.
AmMdoTepHbIC HEOPraHUYECKHUE U OPTaHHIECKUE
coenuHeHUs. [ eHeTHueckas CBSI3b HEOPTaHUYECKUX U
OpraHWYECKHUX BEIIECTB.
Pa3zpen 8. Xumus u ;ku3HbL
Tema 8.1. Xumus v :Ku3Hb IIpakTnyeckoe 3ansiTue «XUMHUS U KU3HB» 2-3

Poiie xuMuM B 00eCIICUEHUH YKOJIOTHIECKOM,
HHEPreTUUYECKON 1 MUIIEBOI 0€30MacHOCTH, Pa3BUTHU
MeauiuHbL. [IoHSITHE 0 HAyYHBIX METOJaX MO3HAHUS
BEILECTB U XUMUYECKHUX PEAKLIUM.

[TpencraBnenus 06 00X HAYYHBIX MPUHIUIIAX
MPOMBIIIUIEHHOTO MOTY4YEeHHs BAKHEHIIINX BeIlecTB (Ha
npuMepax MpOU3BOICTBA AMMHAKa, CEPHOU KUCIIOTHI,
METaHoJIa).

YenoBek B MUpE BELIECTB, MATEPUATIOB U XUMHUUECKUX
peaxkiuii: XMMHUsI U 3JI0pPOBBE YeI0BEKa; MpaBuia
UCIIOJIb30BaHMsI JISKAPCTBEHHBIX MPEnaparoB; MpaBuiia
0€30MacHOT0 UCI0JIb30BaHUs IPerapaTroB OBITOBOM XUMUH
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B IOBCEIHEBHOM XN3HHU. bBITOBas XMHUUyecKas
TPaMOTHOCTb

HTorosasi KOHTpoJIbHasi paboTa 2 2-3
IloaBenenue UTOroB 2 2-3
Bcero 72
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/o

Howmep yuebnoi
ayJUTOpPUH,
nabopaTopuH,
KaOMHeTa,
KOMITBIOTEPHOTO
KJjlacca v T.J

ITocamouHbIX
MECT

Tun yyeOHoi
ayUTOPHN

OcHaIIeHHOCTD
CHeraIbHBIX
MMOMEILICHUN 1
IIOMENICHUN UIA
CaMOCTOSITEIIbHOM
paboThI

Kopnyc

3. ®OHJI OIEHOYHBIX CPEJICTB, JlUIsI IPOBEEHWS TEKYILEN 1
MPOMEKYTOUYHOI ATTECTALIMY OBYYAIOIIMXCS MO JUCHUATIIMHE

®OoHJ OLIECHOYHBIX CpeaAcCTB (z[anee - q)OC) — KOMIUICKT MECTOAUYCCKUX U KOHTPOJIbHBIX MAaTCpHUaJIOB,

HCIIOJIB3YEMBIX TIPU MIPOBEICHUU TEKYIIETO KOHTPOJIS OCBOEHUS PE3YJIbTATOB O0yUEHUS U
npomexxyrounoit arrectauuu. (Ipunoxenue Ne 2).

4. YCJIOBUS PEAJIM3ALIIMU JUCIIUATTJIMHBI

4.1. Tpe6oBaHHMsA K MUHUMAJIBHOMY MAaTEPHAJBHO-TEXHHYECKOMY 00ecrnedeHHI0
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1. 4 40 VYyebOuas VYuebHas mebeb, 453130,
ayIuTOpus JI0CcKa PecniyOnuka
bamkoprocras, r.
Crepnuramax, yi.
I'orons, 147
2. 5 84 Vuebnas VuebHas mebeb, 453130,
ayIuTOpus Jocka, MynbTuMeana- | PecmyOnnka
MIPOEKTOP, IKPaH Bamikoprocras, r.
HAaCTCHHBIN Crepnuramax, yi.
T'oromns, 147
3. 9 30 YuyeOnas VyebHas 453130,
ayIuTOpUs Me0eIhb,10CKa, PecriyOmnmka
MyJIbTUMEANA- bamkoprocran, T.
MIPOEKTOP, IKPaH Crepnuramax, yiI.
HACTEHHBIN I'orons, 147
4. 10 28 YyeOnas YyeOnasa mebenb, 453130,
ayIuTOpUs JIOCKa PecniyOnuka
bamkoprocras, r.
Crepiuramax, yi.
I'orons, 147
5. 11 26 YuyeOHas VuebHas Mebeb, 453130,
ayIUTOPUS JTIOCKa Pecry6nuka
bamkopTocrtas, r.
Crepnuramax, yiI.
I'orons, 147
6. 13 28 VYyebnas YuebHnas 453130,
ayIuTOpus Mebenb,10CKa, Pecrry6amnk0Oa
MYJIbTUMEIHA- Bamikoprocras, r.
IIPOEKTOP, DKpaH Cr8.epnuramax, yiI.
HaCTEeHHBIN I'orons, 147
7. 14 28 YyeOnas YueOHas 453130,
ayIUTOPUS Me0enb,10cKa, Pecmy6nuka
MyJIbTUMEINA- bamkoprocras, T.
MIPOEKTOP, IKpaH Crepnuramax, yiI.
HaCTEeHHbLIN I'orons, 147
8. 15 30 YyeOnas YyeOnasa mebenb, 453130,
ayIuTOpUs JIOCKa PecryOnuka
bamkoprocras, r.
Crepnurtamak, yiu.
I'orons, 147
9. 20 74 Vuebnas VuebHasa Mebeb, 453130,
ayIUTOPUS JIOCKa, MylbTuMenna- | PecryOnmka
MIPOEKTOP, IKPaH bamkoprocras, T.
HACTEHHBIN Crepnuramax, yi.
I'orons, 147
10. |21 36 VuebOnas VuebHasa Mebenb, 453130,
ayIUTOPUS JTIOCKa Pecmy6nmka

bamkoprocras, T.
CrepnuTamax, yiI.
I'orons, 147
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11. | 21A 24 VYyebOuas VYuebHas mebeb, 453130,
ayIuTOpus JI0CcKa PecniyOnuka
bamkoprocras, r.
Crepnuramax, yi.
I'orons, 147
12. |22 74 Vuebnas VuebHas mebeb, 453130,
ayIuTOpus Jocka, MynbTuMeana- | PecmyOnnka
MIPOEKTOP, IKpaH Bamikoprocras, r.
HAaCTCHHBIN Crepnuramax, yi.
I'orons, 147
13. |23 80 VYyebOuas VYuebHas mebeb, 453130,
ayIUTOpUS JI0CKa, MylibTUMena- | PecmyOnnka
MIPOEKTOP, IKpaH bamkoprocran, T.
HACTEHHBIN Crepnuramax, yiI.
I'orons, 147
14. |24 35 YyeOnas YyeOnasa mebenb, 453130,
ayIuTOpUs Jocka, MynbTuMenna- | PecmyOnuka
MIPOEKTOP, IKPaH Bamikoprocras, r.
HACTCHHBIH, CrepnuTtamax, yi.
KOMITBIOTEPBI I'orons, 147
15. |28 32 YuyeOHas VuebHas Mebeb, 453130,
ayIUTOPUS JTIOCKa Pecry6nuka
bamkopTocrtas, r.
Crepnuramax, yiI.
I'orons, 147
16. |30 36 YyeOHnas YyeOnasa mebenb, 453130,
ayIuTOpus JIOCKa PecniyOnuka
bamkoprocras, r.
Crepnurtamax, yiu.
I'orons, 147
17. | 30A 52 Vuebnas VuebHasa Mebeb, 453130,
ayIUTOPUS JTIOCKa Pecmy6nuka
bamkoprocras, T.
Crepnuramax, yiI.
I'orons, 147
18. |31 36 YyeOnas YyeOnasa mebenb, 453130,
ayIuTOpUs JIOCKa PecryOnuka
bamkoprocras, r.
Crepnurtamak, yiu.
I'orons, 147
19. | 31A 36 Vuebnas VuebHasa Mebeb, 453130,
ayIUTOPUS JTIOCKa Pecmy6nmka
bamkoprocras, r.
Crepnuramax, yi.
I'orons, 147
20. |32 32 VuebOnas VuebHasa Mebenb, 453130,
ayIUTOPUS JIOCKa, MylbTuMenna- | PecryOnnka

MIPOEKTOP, IKPAH
HACTEHHBIN

bamkoprocras, T.
CrepnuTamax, yiI.
I'orons, 147
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21. | 32a 50 VYyebOuas VYuebHas mebeb, 453130,
ayIuTOpus JI0CcKa PecniyOnuka
bamkoprocras, r.
Crepnuramax, yi.
I'orons, 147
22. |33 24 Vuebnas VuebHas mebeb, 453130,
ayIuTOpus Jocka, MynbTuMeana- | PecmyOnnka
MIPOEKTOP, IKPaH Bamikoprocras, r.
HAaCTCHHBIN Crepnuramax, yi.
I'orons, 147
23. |34 24 VYyebOuas VYuebHas mebeb, 453130,
ayIuTOpUs JTIOCKa PecriyOmnmka
bamkoprocTan, T.
Crepnuramax, yiI.
I'orons, 147
24. |35 28 YyeOnas YyeOnasa mebenb, 453130,
ayIuTOpUs Jocka, MynbTuMenna- | PecmyOnuka
MIPOEKTOP, IKPaH Bamikoprocras, r.
HACTCHHBIH, CrepnuTtamax, yi.
MH(pOpMaLMOHHbIE I'orons, 147
CTEH/IbI, KOMITbIOTEPHI
25. |36 32 YyeOnas YuyeOnasa mebenb, 453130,
ayIuTOpUs Jocka, MynbTuMeana- | PecmyOnuka
MIPOEKTOP, IKPaH Bamikoprocras, r.
HACTCHHBIH, CrepnuTtamax, yi.
MH(pOpMaLMOHHbIE I'orons, 147
CTEH/IbI, KOMITbIOTEPHI
26. | 37 28 YyeOnas YuyeOnasa mebenb, 453130,
ayIuTOpUs Jocka, MynbTuMenna- | PecmyOnuka
MIPOEKTOP, IKpaH BamkoprocTan, r.
HACTCHHBIH, CrepnuTtamax, yi.
KOMITBIOTEPBI I'orons, 147
27. |40 90 Vuebnas VuebHasa Mebenb, 453130,
ayIUTOPUS JTIOCKa Pecmy6nuka
bamkoprocras, T.
Crepnuramax, yiI.
I'orons, 147
28. |41 40 YyeOnas YyeOnasa mebenb, 453130,
ayIuTOpUs JIOCKa PecriyOnmka
bamkoprocras, r.
Crepnurtamak, yiu.
I'orons, 147
29. | 4la 35 Vuebnas VuebHasa Mebenb, 453130,
ayIUTOPUS JTIOCKa Pecmy6nmka

bamkoprocras, r.
Crepnuramax, yi.
I'orons, 147
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30.

42

52

VYyebOuas
ayJIUTOpUs

VYuebHas mebeb,
JIOCKa

453130,
PecmyGnuka
bamkoprocras, r.
Crepnuramax, yi.
I'orons, 147

31.

42a

24

VYueOnasn
ayJTUTOpUs

VYueOHas meOeb,
JIOCKa

453130,
Pecmy6nuka
bamkoprocras, r.

Crepnuramax, yi.
I'orons, 147

32.

43

76

VYyebOuas
ayIuTOpUs

VYuebHas mebeb,
JIOCKa

453130,
Pecniybnuka
bamkoprocTan, T.
Crepnuramax, yiI.
I'orons, 147

33.

44

48

VYueOnas
ayJUTOPUS

YueOHas meOeb,
JIOCKa

453130,
PecniyOnuka
bamkoprocras, r.

Crepiuramax, yiu.
I'orons, 147

34.

45

48

VyeOuas
ayTUTOpUS

VYueOHas meOeb,
JIOCKa

453130,
PecniyOnuka
bamkopTocrtas, r.
Crepnuramax, yiI.
I'orons, 147

35.

48
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VYueOnas
ayJUTOPUS

YueOHas meOeb,
JIOCKa

453130,
PecniyOnuka
bamkoprocras, r.

Crepnurtamax, yiu.
I'orons, 147

4.2. YueOHO-MeTOAUYecKOe U MHGOPMAIMOHHOE O0ecrieyeHne M CUMILIUHBI (MO1YJIs1)

4.2.1. IlepeyeHb OCHOBHOM M 1OTIOJHHUTEJIbHOM y4eOHOM JIMTepaTypbl, HCOOXOAUMOM 1JIsi OCBOCHHS
AMCHUIJIMHBI (MOAYJIs1)

OcHoBHasi yueOHasi iuTEpaTYypa:

1.

Kmtoes M. B. Oprannyeckass xumusi: yueOHOoe mocoOue Ui cpelHero npogeccrnoHaIbHOro
obpazoBanmsi / M. B. Kimtoe, M. I'. AGnynnaeB. — MockBa: U3marensctBo [Opaiir, 2023. —
231 c.: [DOnektponnsii pecypc]. — URL: https://urait.ru/bcode/520093 (nata oOparieHus:
28.08.2023).

Huxonsckuit  A.b. Xumusa: y4eOHHMK M MPaKTHUKYM I CpEeIHEro mnpogecCHOHAIBLHOrO
obpazoBanusi / A. b. Hukonsckmii, A. B. CyBopoB. — 2-¢ u3z., nepepad. u gom. — Mocksa:
N3parenscTBO FOpaiir, 2023. — 507 c. [D7eKTpOHHBIN pecypcl. —
URL.: https://urait.ru/bcode/513537 (nata o6pamenus: 28.08.2023).

I'muuka H.JI. OGmast xumuss B 2 T. Tom 1: ydeOHMK ansi cpegHEero mnpodeccHOHAIBHOTO
oOpazoBanusi / H. JI. 'munka; nmon penakuueir B. A. [lonkoBa, A. B. baGkosa. — 20-e wu3n.,
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https://urait.ru/bcode/520093
https://urait.ru/bcode/513537

nepepad. u gon. — Mocksa: UznarensctBo HOpaiit, 2023. — 349 c. [DnexTpoHHBIH pecypc]. —
URL.: https://urait.ru/bcode/512151/p.104 (mara obpamenus: 28.08.2023).

JonosHuTeIbHASA y4eOHas JUTEpaTypa:

1. AndunorenoBa WM. B. Xumus. bazoBbiii ypoBeHb: 10—11 kimaccel: y4eOHHK ISl CPEIHETO
obmero obpazosanus / M. B. Audunorenona, A. B. babkos, B. A. IlonikoB. — 2-¢ u31., ucmp. u
non. — MockBa: MsparensctBo FOpaiit, 2023. — 290c. [DnexkTpoHHbI pecypc]. —
URL: https://urait.ru/bcode/530422 (nata o6pamenus: 28.08.2023).

2. Pocun U. B. Xumus. Y4eOHUK U 33JaUHUK: TSI CPEIHET0 MPO(heCcCHOHATLHOTO 00pa3oBaHus /
. B. Pocun, JI. I. Tomuna, C. H. ConoBseB. — MockBa: M3narensctBo FOpaiit, 2023. —

420 c. [Onexrponnslii pecypc]. — URL: (maTa oOpateHus:
28.08.2023).

3. Tabpuensa O. C. Xumus s npodeccuit ¥ crenuanbHOCTEH TeXHUIeCKoro mpodums: YaeOHukK /
O.C. I'abpuensn, U.I'. OctpoymoB. - 5-e uza., crep. - M.: U1l Akanemus, 2012. - 256 ¢
[DnexTponnsiii pecypc]. —URL: https://znanium.com/catalog/product/368068 (nata
obpamienus: 28.08.2023).

4.2.2. Ilepevyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHMKAIMOHHOI ceTn «MHTEepHeT» (1aJ1ee -
ceTb «AHTEpHET»), HEOOXOAMMBIX /IJISl OCBOCHUS JUCHHUILIMHBI (MOYJI51)

Ilepeuens norosopos 36C u BJ|
Cpok
VeeGubtii roa HaumeHoBaHMe JOKyMeHTa ¢ yKa3aHHEM [ —
PEeKBHU3UTOB
JOKYMEHTAa
2025/2026 Horosop Ha goctyn k ObC ZNANIUM.COM wmexny C
1 YVYHuT B nune nupexropa CO® YYHuT u OOO 12.07.2024
«3HannymM»Ne 2024-36¢ ot 09.07.2024 o
11.07.2025
Jlorosop Ha noctyn k 95C «95C IOPANT» (monHas C
) kosutekuust) Mexay YYHuT B nmuue nupexropa CD 06.03.2025
YVHuT u OOO «25eKTpoHHOE U31aTEIbCTBO o
FOPATY Ne 1/25-36¢ ot 06.03.2025 T. 05.03.2026
Jorosop Ha noctyn k ObC «YHUBepcuTeTCKas 01.10.2024
3 oubnuoteka ornaita» mexay Y YHuT «Hexkcmennay Ne 1o
223-883 ot 19.08.2024 30.09.2025
JHorosop Ha noctyn k ObC «Jlanb» mexny YYHuT n C
4 n3aarensbcTBoM «Jlaup» Ne OI'3-647 ot 08.07.2024 08.08.2024
1o
07.08.2025
Horosop Ha noctyn k COb mexay YVHuT n C
5 m3gateabcTBoM «Jlaup» Ne COb 47-J1C 5010-24 ot 04.06.2024
04.06.2024 1o
20.05.2026
JloroBop Ha JOCTYyN K 3JEKTPOHHBIM U31aHUSM B C
6 cocrase 0a3el qagaeix «HAYUHAS DJIEKTPOHHAA (01.01.2025
BUBJIMOTEKA eLIBRARY.RU» mexxny YYHuT u 110
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https://urait.ru/bcode/512151/p.104?utm_campaign=rpd&utm_source=web&utm_content=49bbcc7405749ad3f716003e1bdce11d
https://urait.ru/bcode/530422
https://urait.ru/bcode/512022/p.58?utm_campaign=rpd&utm_source=web&utm_content=49bbcc7405749ad3f716003e1bdce11d

OOO H3Bb Ne OI'3-1283 o1 05.12.2024 30.12.2025
Horosop Ha B/l nuccepranuii mexay YYHuT u PI'b C
7 Ne 223-664 ot 15.07.2024 10.08.2024
1o
09.08.2025
Horosop Ha noctymn k 9bC BOOK.ru (moctyn
yueOHuKy: OCHOBBI POCCUHCKOM rOCYJapCTBEHHOCTH :
yueOHuk / A. B. Manbko, A. A. Bunikos, B. B. I'ypses C
3 [1 ap.] ; mox pen. A. B. Manbsko. — Mocksa : KnoPyc, |23.10.2024
2024. — 263 c. — ISBN 978-5-406-12322-5) mexny o
YVHuT B nmune nupexropa CO® YYHuT u OO0 22.10.2025
«KuoPyc menmna» Ne 6/ ot 16.10.2024 .

4.3.3. Ilepeyenb MHGPOPMAIMOHHBIX TEXHOJIOTHI, HCI0Jb3yEeMbIX IPH OCYLECTBJICHUMN
o0pa3oBaTeIbHOIO NMpoLecca Mo JMCHUILIHHE (MOAYJII0), BK/II0Yasi lepedeHb POrpaMMHOI0

o0ecreyeHus1 1 HHPOPMANUOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HaumenoBanue MMporpaMMHoOro odecneyeHus

Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc

Microsoft Windows 7 Standard

5. UHBIE CBEJIJEHUA U (MJIN) MATEPHUAJIbI

5.1. TIlepeyeHb 00pa3oBaTeJbHbIX TEeXHOJIOTHH, WCHOJIb3yeMbIX IMPH
00pa30BaTeIbHOIO MpoLecca Mo JMCHUIINHE

AKTHBHbDBIE H HHTECPAKTUBHLIC (l)OprI IMPOBEACHUSA 3aHATHIA

OCYHICCTBJICHUHA

AKTHBHBIC U HHTEPAKTUBHBIC (DOPMBI IPOBEACHUS 3aHITHI Peau3yI0TCs MPH MOATOTOBKE MO
rporpaMmmaM CpeHero nmpodeccHoHaIbHOro 00pa30BaHus U MPEANoIaraloT o0yueHue B
coTpyaHuiecTBe. Bee yuacTHHKM 00pa3oBaTensHOrO mpoiiecca (MpenoiaBaTeib U CTYISHTHI)
B3aMMOJICHCTBYIOT JPYT C APYroM, OOMEHHBAIOTCS HHPOPMAIIHCH, COBMECTHO PEIIAOT MTPOOJIEMEI,

MOJIETTUPYIOT CUTYaIlMH B aTMOC(EpPE JEIOBOTO COTPYAHHUUECTBA, ONTUMAIBHOMN NS
HaBbIKOB M KauecTB Oyyiero npogeccruoHania.

BBIPAOOTKHU

OcHoBHbBIC MpeuMylieCTBa AKTUBHBIX U UHTCPAKTHBHBIX q)OpM IIPOBCACHUA 3aHATHH:

- aKTUBU3alIuA MO3HaBaTEIILHONM M MBICIIUTEIbHOMN ACATCIIBHOCTU CTYICHTOB;

- YCBOCHHUC CTYACHTAaMU yqe6Horo MaTcpHralia B KaAYCCTBC aKTHUBHBIX YUACTHUKOB,

- pa3BUTHE HaBBIKOB pedIeKCHH, aHaIN3a U KPUTUYECKOTO MBIIIIJICHHUS;

- yCUJIEHHE MOTHUBAIMH K U3YYEHHIO TUCIUITIIMHBI U O0YyYEHHUIO B LIEJIOM;
- co37laHKe OaronpusTHOW aTMoc(ephl Ha 3aHATUH;

- pa3BUTHE KOMMYHHMKATHBHBIX KOMIIETEHIIUH Y CTY/I€HTOB;

- Pa3BUTUC HABBIKOB BJIAICHUA COBPEMECHHBIMH TEXHUYCCKUMHA CPEACTBAMUA U TEXHOJIOTHAMUA

00paboTKK MHPOpMaIUH;

- opMupoBaHUE U Pa3BUTHE CITOCOOHOCTH CaMOCTOSATEIBHO HAXOIUTh HH(OPMAITUIO U

OIPCACIIATh YPOBCHL €€ NOCTOBCPHOCTH,

26



- UCTIOJIb30BAHNUE JIEKTPOHHBIX (POPM, 00ECIIEUMBAIOIINX YETKOE YIIPaBIeHUE y4eOHBIM
IIPOLIECCOM, IIOBBIIIEHNE O0BEKTUBHOCTH OLICHKH PE3YJIbTaTOB 00yUYEHMsI CTYJICHTOB;

- mpuOIMKeHne y4eOHOro mporiecca K yCJIOBUAM Oynyiei mpohecCHoHaTbHON AeITeTbHOCTH.

AKTUBHBIE U UHTEPAKTUBHBIE (POPMBI YUEOHBIX 3aHATUH MOT'YT OBITh MCII0JIb30BaHbI IIPU
MIPOBEICHUH JICKIIUH, TPAaKTUYECKUX U JTa00PATOPHBIX 3aHATUH, BHIIIOJHEHUH KYPCOBBIX IPOESKTOB
(paboT), Mpu MPOXOKICHNUN MPAKTUKHU M IPYTUX BUIAX YICOHBIX 3aHATHM.

Hcnonp30BaHne aKTUBHBIX M HHTEPAKTUBHBIX (POpM ydeOHBIX 3aHATUN TTO3BOJISET OCYLIECTBIATh
OLIEHKY YCBOEHHBIX 3HaHU, COPMUPOBAHHOCTH YMEHHUH U HABBIKOB, KOMIIETEHIIUH B paMKax
MPOIETypPhl TEKYIIETO KOHTPOJIS IO AUCHUILTHHE (MEKAUCHUIUIMHAPHOMY KYpCY, MPO(HeCcCHOHAIEHOMY
MOJTYJII0), IPAKTHKE.

AKTUBHBIC U UHTEPAKTUBHBIC (OPMBI YUEOHBIX 3aHATUI peaTu3yroTCs IperoiaBaTeseM
COIJIaCHO paboyei mporpaMMe y4eOHOH JUCHUIUINHBI (IPO(ECCHOHATBHOTO MOYJIS) UM ITpOrpamMmme
MPAKTUKH.

WHTepakTHBHAS JEKIMS MOXKET IPOBOIUTHCS B PA3JIMYHBIX (opMax.

[Tpobnemnuas nekuus. IIpenogaBarens B Havaie U MO XOAY U3JIOKEHHS yUeOHOTO MaTepuana
CO3J1aeT MpOoOJEMHbIE CUTYAIlUU U BOBJIEKAET CTYJIEHTOB B MX aHaiu3. Pa3pemas npotuBopeuns,
3aJI0’KEHHBIE B IPOOJIEMHBIX CHUTYallUsX, 00ydaeMble CaMOCTOSTEIHbHO MOTYT IIPHIUTH K TEM BBIBOJAM,
KOTOpbIE MPENoAaBaTellb JOJKEH COOOIUTh B KAUeCTBE HOBBIX 3HAHUI.

Jlexuws ¢ 3aIUTaHUPOBAHHBIMU OIIMOKaMu (JIEKIUsI-ipoBoKarys). Ilocie oObsBICHUS TEMBI
JIEKIMH [IPeroiaBaTellb COOOIIAeT, YTO B HE OyeT ClIesIaHO ONpeIeIeHHOE KOJIMYECTBO OINOOK
Pa3IMYHOrO THIIA: COAEPIKATEIbHBIC, METOINYECKHE, TIOBEACHYECKHE U T. 1. CTyIEeHTHI B KOHIIE JICKITUH
JIOJKHBI Ha3BaTh OIIMOKH.

Jlextus BaBoem. [Ipencrasiser coboii paboTy IBYX MPENoIaBaTeN e, YATAOIINX JICKIIHIO 110
OJTHOM M TOM e TeMe U B3auMOJICHCTBYIOIINX KaK MeX1y co0oii, Tak u ¢ ayauropueil. B quanore
MperoiaBaTelNiel ¥ ayAUTOPUH OCYIIECTBISETCS OCTAaHOBKA MPOOJIEMBI M aHAIIN3 TPOOIEMHOM
CUTYyallUH, BBIIBM)KEHUE FMIIOTE3, UX OMPOBEPKEHUE UITH J10KAa3aTeIbCTBO, pa3pelIeHne BOSHUKAIOIUX
MIPOTUBOPEYUI U IIOUCK PELICHUMN.

Jlexuusi-Bu3yanusanus. B jaHHOM Tune Jekuu nepeaaya rnpernojaaBaresieM HHGpopMaun
CTY/ICHTaM COTIPOBOKIAETCS MMOKA30M PA3JIMYHBIX PUCYHKOB, CTPYKTYPHO-JIOTHYECKHX CXEM, OTIOPHBIX
KOHCIIEKTOB, TMarpaMM M T. 1. ¢ nomouibio TCO u DBM (cnaiiabl, BUA€03auch, TUCIIICH,
MHTEpaKTUBHAsI IOCKA U T. 11.).

Jlexuust «rpecc-koH(pepeHus». [IpernonaBatens NPOCUT CTYI€HTOB MUCBbMEHHO B TeueHue 2—3
MUHYT 33/1aTh €My HHTEPECYIONINH Ka)KI0T0 U3 HUX BOIPOC M0 0OBSBICHHON TeMe Jekunu. Jlanee
IpernoiaBaTesb B TeUeHNnEe 3—5 MUHYT CHCTEMaTU3UPYET 3TH BOIPOCHI IO UX COJACPKAHUIO U HAUMHAET
YUTATh JIEKIUIO, BKJIIOYasi OTBETHI HA 3aJJaHHbIE BOIIPOCHI B €€ CO/IEpIKaHUeE.

Jlexumsi-uanor u eKkuus-auckyccus. Conepkanue oJaeTcsl 9Yepe3 CEPHUI0 BOIPOCOB, Ha
KOTOPBIE CTYJICHTHI JOJDKHBI OTBEUaTh HEMOCPEICTBEHHO B XOJI€ JICKIUH.

Jlexmwmst ¢ pa300pOM KOHKPETHBIX CUTYaIMi 110 (hopMe OpraHMU3alny MTOX0Ka Ha JIEKIHIO-
JMCKYCCHIO, B KOTOPOH BOIIPOCHI JAJIs1 00CYKICHHSI 3aMEHEHbI KOHKPETHOH cUTyalue, npeayiaraeMon
oOyuarolumMcs JJ1s aHaJln3a B yCTHOM WK nucbMeHHOU opme. OOcyx1eHne KOHKPETHON CUTYalluu
MOJKET CIIYKUTh IpeTroneil K JanbHeieil Tpa uMoHHOM! JIEKLIUU U UCTIOJIb30BaThCs JUIs
aKIEHTUPOBAaHUS BHUMaHUS ayTUTOPHH Ha H3y9aeMOM MaTepHale.

JlucKyccusi — 3T0 MyOInYHOe 00CYKIeHNE UITU CBOOOIHBII BepOaIbHBIN OOMEH 3HAHUSIMH,
CYXIICHUSIMH, UACSIMHU HITH MHEHHUSIMH T10 TIOBOJTy KaKOT0-JIM0O CIIOPHOTO BOMpoca, mpodieMsl. Ee
CYIIECTBEHHBIMH YepTaMH SBIISIOTCS COUETAaHUE B3aUMOIOTIOJIHSIOIIET0 AUAI0ra U 00CyXICHUsI-CIIopa,
CTOJIKHOBEHHE PA3JIMYHBIX TOYCK 3PEHHUS, TO3HIINH.

Bo3MokHOCTH MeTO1a TPYNIIOBOM JUCKYCCHH:

- YYaCTHUKH JUCKYCCHH C PAa3HBIX CTOPOH MOTYT YBHJETH MPOOJIEMY, COTIOCTABIISIS
MIPOTHBOMNOJIOKHBIE TTO3ULINH;

- YTOUHSIOTCS B3aUMHBIE MTO3UIIHH, YTO, YMEHBIIIAET COMPOTUBIICHNE BOCIIPUATHIO HOBOM
uH(pOpMaINH;
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- B IIPOIIECCE OTKPBITHIX BBHICKA3bIBAHUHN YCTPAHIETCS SIMOLIMOHAIBbHAS MPEIB3SATOCTh B OIICHKE
MO3UILIMY APTHEPOB U TEM CaAMbIM HUBEIUPYIOTCS CKPBIThIE KOH(IMKTBI;

- BBIpabaThIBAETCs TPYIIIOBOE PELICHUE CO CTATYCOM IPYIIIOBO HOPMBI;

- MOKHO UCIOJIb30BAaTh MEXaHU3Mbl BO3JIOKEHHSI U IPUHATHS OTBETCTBEHHOCTH, YBEIUYHBAs
BKJIFOYCHHOCTh YYaCTHUKOB JIMCKYCCUH B MOCIEAYIONIYIO PEaJIM3alHI0 TPYIIOBBIX PEIICHHIA;

- YIIOBJIETBOPSIETCSA NOTPEOHOCTh YYaCTHUKOB JUCKYCCUM B IPU3HAHUM U YBAXXEHUU, €CIIH OHU
MIPOSIBUIIA CBOIO KOMIIETEHTHOCTD, M TEM CaMbIM MOBBIIIAETCS () (HEKTUBHOCTh UX OTJAUU U
3aMHTEPECOBAHHOCTh B PELLICHUM I'PYIIIOBOM 3a1a4H.

OcHoBHBIE (PYHKIIMHU TPENOABATENS TP MIPOBEACHUH TUCKYCCUU:

- (hopmynHpyeT npoliaeMy U TeEMY AUCKYCCHH, TaeT UX paboune onpeeneHus;

- co3/1aeT HeOOXOMMYI0 MOTHBAIINIO, TOKAa3bIBAET 3HAYMMOCTH MTPOOJIEMBI ISl Y4aCTHHKOB
JMCKYCCHM, BBIJEIISET B HEH HEpEIlIeHHbIE U IPOTUBOPEUNBBIE MOMEHTBHI, ONPEAEIISET 0KUAAEMBbIN
pe3yibTar;

- co3/1aeT 100poKeIaTenbHy0 aTMochepy;

- (hopMyIHpyeT BMECTE C YIaCTHUKAMHU IIPaBHJIa BEICHHS TUCKYCCHH;

- 100MBaeTCs OJHO3HAYHOTO CEMaHTUYECKOI0 IOHUMAHUS TEPMUHOB U ITOHSTUH;

- CIOCOOCTBYET MOAJIEPKAHUIO BRICOKOTO YPOBHSI aKTHBHOCTH BCEX YYACTHUKOB, CICITUT 32
COOJIFOJICHUEM PErjlaMeHTa ¥ TeMbl JUCKYCCHUH;

- (huKCcHpyeT MpeUIoKEHHBIE HJIeH Ha TUIaKaTe WM Ha JIOCKE, YTOOBI HCKITIOYUTH TIOBTOPEHHUE U
CTUMYJIUPOBATh JJOMOJHUTEIbHBIE BOIIPOCHI;

- yY4aCTBYET B aHAJIN3€ BBICKA3aHHBIX HJI€H, MHEHHH, TO3UIINI; IOABOANT IPOMEKYTOUHBIE
UTOTH, 4YTOOBI N30€XKaTh IBUKEHUS AUCKYCCUU TI0 KPYTY.

- 000011aeT MpeIOKEHHS, BEICKa3aHHBIE TPYIIION, U TOIBITOXUBAET BCE JOCTUTHYTHIC BBIBOIBI
U 3aKJIF0UEHUS;

- CPaBHUBAET JOCTUTHYTHIA PE3yJIbTAT C UCXOAHOM LENBIO.

[Tpu npoBeieHUH TUCKYCCUM MOTYT UCIOJIb30BATHCS pa3IMyuHble OPraHU3allMOHHbIE (POPMBI 3aHITUH.

TpenuHr — ¢opma akTUBHOTO OOYUEHHSI, LIENIBI0 KOTOPOTO SIBIISIETCS Mepejada 3HaHHiA, pa3BUTHE
HEKOTOPbIX YMEHHUH U HaBBIKOB; METOJ] CO3JJaHUs YCIOBUM /ISl CAMOPACKPBITHUS YYACTHUKOB U
CaMOCTOSITEJILHOTO MIOMCKa UMHU CIIOCOOO0B pelIeHHs podem.

Crienuduueckue yepThl TPEHUHIOB KaK IPyMNIoBoi GopMbl 00yueHHUS:

- cOOJIO/IeHNE OTIPE/ICTICHHBIX TIPUHIIUIIOB TPYIIIIOBOH PaOOTHI;

- HaIleJICHHOCTh Ha MICUXOJIOIMYECKYIO TOMOIIb YYaCTHUKAM IPYIIBI B CAMOPa3BUTHH, KOTOPast
MCXOJ/IUT HE TOJBKO OT BEAYIIETO, HO M OT CAMHX yYaCTHUKOB;

- HJINYME NOCTOSIHHOM Ipymiibl (00BIYHO OT 7 10 15 4enoBek), mepruoguecKu coouparoleics Ha
BCTPEYH WM pabOTaIONIel HEPEPHIBHO B TEYCHNE HECKOJIBKHX JTHEH;

- OTIpe/ieIeHHas MPOCTPAHCTBEHHAs OpraHu3alus (Jalie Bcero pabora B OTHOM U TOM XKe
OTIEITFHOM TIOMEIIEHUH, KOT/J]a YYaCTHUKH OOJIBIIYI0 YacTh BPEMEHH CHUIST B KPYTY);

- AKLEHT Ha B3aUMOOTHOILEHHIX MEXAY YUaCTHUKAMH T'PYIIIbI, KOTOPbIE pa3BUBAIOTCS U
AHATTM3UPYIOTCS B CUTYAIMH «3/I€Ch U TEIEPbY;

- IPUMEHEHHE aKTUBHBIX METOA0B I'PYNIOBOI paboThI;

- BepOanm3oBaHHast pepIIeKCHs 10 TIOBOLy COOCTBEHHBIX YYBCTB U IIPOUCXOJISIIETO B TPYIIIIE;

- aTMOcdepa paCKOBaHHOCTH U CBOOOIBI OOIIEHHS MEX/Ty YUaCTHUKAMHU, KIUMaT
MICUXOJIOTMYeCKON 0€30MacHOCTH.

OOBIYHO B TPEHUHTE UCIIONIb3YETCS TPEXYPOBHEBAsI MOJIEb 0OyUEHHS: IPHOOpETEHHE —
JIeMOHCTpanus — MpuMeHeHue. st mpuoOpeTeHns 3HaHUH B TPEHUHTE HCIIONB3YIOTCS WHPOPMAIIHS,
MUHH-JIEKIHSI, COOOIICHNE, KHUTH; JUTsl JEMOHCTPAIIUHU - POJIEBBIE UT'PbI, KEUCHI U KEHC-METO/, KHUBBIE
WLTIOCTPAINH U BUICO(PHUIBMBI; ISl IPUMEHEHUS - POJIEBBIC U JICTIOBBIC UTPHI, MOJICTHPOBAHNE.
[IpenoaBaTenb-TpeHep TOKEH BIAJETh ICUXOJIOTO-MEarornyeCKUMH 3HaHUSIMHU U IPUMEHSTDh UX B
y4eOHOM IIPOIIECCe; BIaIeTh METOIaMH MTOJTyYSHHS, HAKOTJICHHUS M TIPETIOTHECCHUST MHPOPMAIIUN
yYaCTHHUKaM TPEHUHTa, BIMSHUS HA UX MTOBE/IEHUE U OTHOLIEHUS; YMETh COCTABISATH MPOTPAMMBI
y4eOHBIX 3aHATUHN B opMaTe TPEHUHTA.
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MNPUJIOKEHHUE Ne 1

OEJIEPAJIBHOI'O 'OCYAAPCTBEHHOI'O BIO/DKETHOI'O OBPA30OBATEJIBHOI'O
YYUYPEXJAEHM BEICIHEI'O OBPA3OBAHN A
«YOUMCKUN YHUBEPCUTET HAVKH U TEXHOJIOT Uk »

CrepnauramMakckuii Gpuman

Konmemx

KanengapHo-remaTu4eckuii njiax

10 AUCLMILINHE OVYII. 10 Xumusa
CIEINAIBHOCTD
20.02.05 Opzanuzayus onepamugnozo (IKCMpPEeHHO20) Peazuposanus é Ype3evluaiiHblxX
cumyayusax
KOJI HAaWMEHOBAHHE CIICITUATBHOCTH

YPOBEHb MOJATOTOBKH

oazoewlii
Pa3paboTtunk (cocTaBuTenb)
npenooasameip
QDunamenkosa A.HU.
y4eHasi CTeTNeHb, yYeHOE 3BaHHE,
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Ounas ¢hopma oOyueHus

Ne | HaumenoBanue Kon-Bo | Kanennapueie | Bug 3ansatus | CamocrosiTenbHas
/0 | pa3zfesioB U TeEM 4acoB | CPOKHU pabota
U3Yy4eHUS o0yJaromuxcs
(Tutan)
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHUYeCKON XMMMHU
1 | [Ipeamer 2/2 CEHTSIOph Jlexknusa IToaroroBuTh
OpPraHU4YeCcKOl XUMHHU cooOuieHne
2 | Teopus cTpoenus 2/4 CeHTSA0pb [IpakTuyeckoe | 3amoJHUTH TAOIUILY
OpPraHUYECKUX 3aHATHE «Puznyeckue
coenquHeHnil A.M. BEJINYUHBI»
bytneposa
Pa3nes 2. Yruesogopoasl
3 | IlpenenbHble 2/6 CeHTS0pb [IpakTuueckoe Bbryunts
YTJI€BOAOPOAbI—ATIKaHbI 3aHATHE rOMOJIOTHUYECKUH psift
QJIKAaHOB
4 | HenpenenbHble 2/8 CEHTSAOPh Jlexknus Boiyunts
YIIIEBOIOPOAbL: AIKEHBI XUMHUYECKHE
CBOWCTBA U 3aIucarhb
IIPUMEHEHUE AJIKEHOB
5 | HenpenenbHbie 2/10 CEHTSAOPH Jlexknus CocTaBHUTH
YIII€BOIOPOAbI: AIKUHBI OpraHUYECKYIO
LIEMOYKY peakiuil
6 | HenpenenbHble 2/12 CEHTS0pb [Ipaktnueckoe | PemmTh 3a1aun Ha
YTJI€BOAOPOABIL: 3aHATHE HaXO0XX/JCHHE
aJIKaIMEHbI OpPraHUYECKOTo
COEIMHEHUS
7 | Apomartuueckue 2/14 CEHTSIOpb Jlexuns Beryunts
YIJIEBOIOPOBI XUMHUYECKHE
CBOMCTBA U
MIOJIy4YEHUE
8 | Ilpuponusie uctounuku | 2/16 CEHTSIOpb [IpakTnueckoe | 3amnMcarh KakoW BUJ
YIIEBOIOPOAOB U UX 3aHATHE TOIJIMBA Haubosee
nepepadoTka 9KOJIOTUYEH
Pasnen 3. Kuciopoacoaep:xaniue oprannyecKue coeAuHeHUs
9 OpnHOaTOMHBIE CIIUPTHI 2/18 OKTSI0pb [IpakTrueckoe Beryunts
3aHATHE TOMOJIOTMYECKUH PsifL
10 | MHoOroaromssIe 2/20 OKTSIOpb Jlexuus OcymiecTBUTH
CIIUPTHI LENOYKY
IIPEBPAILCHUI
11 | ®enomnnl 2/22 OKTS0pb [IpakTrueckoe Pemmuts 3amaun
3aHATHE
12 | Anpaeruast 2/24 OKTI0pb Jlexmmsa Pemmute 3agaun
13 | KapOoHOBBIE KHCIOTHI 2/26 OKTSIOpb Jlexuus Bbly4nTh KOHCIIEKT
14 | CnoxHble 3pUpHIL. 2/28 OKTSIOpb [IpakTrueckoe Pemnte 3amaun
Kupsbr 3aHATHE
15 | YraeBonsl 2/30 OKTSIOpb Jlexuus 3anucatb

MNPUMCHCHUC U
BBIYUHUTH KOHCIICKT

Pasznea 4. A3orconepxaiye opraHudecKkue coe{uHeHust
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16 | AMuHBI 2/32 OKTS0pb Jlexusa 3anucaTh IEMOYKY
peakuuii
17 | AMUHOKHUCIOTBI 2/34 OKTS0pb [IpakTrueckoe Pemuth 3agaun
3aHATHE
18 | benku 2/36 HOSIOPb [IpakTrueckoe | BblydnTh KOHCIIEKT
3aHATHE
Pasne. 5. BoicokomosieKyJIsIpHbIE COeIMHEHUs
19 | Ilnactmaccsl. Kayuyku. | 2/38 HOSIOpB [IpakTnueckoe | BelyunTh KOHCIIEKT
BonoxkHa 3aHATHE
Pa3nen 6. TeopeTnueckue 0CHOBbI XUMHU
20 | CTpoeHue aToMOB 2/40 HOSIOPb Jlexnus BblydyuTh KOHCIIEKT
21 | Ileproguueckuii 3aKOH 2/42 HOSIOPb [IpakTrueckoe OTBEeTUTH HA
u Ilepuonnueckas 3aHATHE BOIIPOCHI
CUCTEMa XMMHYECKHUX
anemenTtoB J[.U.
MenneineeBa
22 | CtpoeHue BellecTBa 2/44 HOSIOpb [IpakTrueckoe | BBINOJHUTE 3a1aHKE
3aHATHE
23 | MHoroo0Gpa3ue 2/46 HOSIOpB Jlexuus BblyuuTh KOHCTIEKT
BEIIICCTB
24 | XuMHYEeCKUE peakluu 2/48 HOSIOpB [IpakTrueckoe OcyuiecTBUTH
3aHATHE HENOYKH PeaKIil
25 | CKOpoCTh XUMHUYECKHUX 2/50 HOSIOpB [IpakTrueckoe OcyuiecTBUTH
peaxui 3aHATHE HENOYKH PeaKIil
26 | OKuCIUTENbHO- 2/52 HOSIOpB Jlexuus OcyuiecTBUTH
BOCCTaHOBUTEIJIbHbBIE HENOYKU PeaKIuit
peakuuu
Paspnen 7. Heoprannyeckasi XuMus
27 | Metamisl 2/54 HOSIOpB Jlexknus Pemuts 3apaun
28 | OOmas 2/56 neKadpb Jlexuus BbIyuuTh KOHCTIEKT
XapaKkTEepUCTUKA
METAJIJIOB IJIaBHBIX
MOATPYIII
29 | OOmras 2/58 nexkabpb [IpakTrueckoe Pemuts 3agaun
XapaKkTepUCTUKA 3aHATHE
METaJIJIOB MOOOYHBIX
MOATPYIII
30 | Hemerayuiel 2/60 Jekabpb Jlexusa BrrmonauTs 3aganue
31 | CBoiicTBa HEMETAIOB 2/62 JeKadpb Jlexknus Pemuts 3apaun
32 | OOmas 2/64 neKadpb [IpakTuueckoe | BbIyuyuTh KOHCTIEKT
XapaKkTepUCTUKA 3aHATHE
HEMETAJIJIOB
33 | CBa3b HEOpranuueckux | 2/66 nexadpb [IpakTueckoe | BbIydyuTb KOHCIIEKT
Y OPraHUYECKUX 3aHATHE
BEIIECTB
Pasnen 8. Xumus u :Ku3Hb
34 | XuMus u KU3Hb 2/68 neKadpb [IpakTrueckoe OtBeTnuTh HA
3aHSITHE BOIIPOCHI
35 | Urorosas 2/70 nexkabpb [ToBTOpHUTH
KOHTPOJIbHAs padoTa PO ICHHBIE TEMBI

32




36

IToaBenenue uroros

2/72

nekabpb

[ToBTOpUTH
MPONJICHHBIC TEMBI

Bcero uacos

72
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I IMacnopTt poHI0B OLIEHOYHBIX CPEACTB

1. O6aacTh NPUMEHEHUs

®onj oueHouHbIX cpeacTs (POC) npegHazHaueH Uil IPOBEPKU PE3YIbTATOB OCBOCHMUS
qucuuruinabl OVYII.10 Xumus, BXoAsIeld B COCTaB MPOrpaMMbl MOJTOTOBKH CIEIUATIUCTOB CPEAHETO
3BeHa 1o crnenunanbHocTu 20.02.05 Opeanuzayus onepamugHozo (IKCmMpeHH020) peazuposanus 8
upessviuatinblx cumyayusx. O0bEM 4acoB Ha ayIUTOPHYIO HArpy3Ky MO AUCHUIUIHHE 72.

2. O0beKTHI OLIECHUBAHUS — Pe3YyJIbTATHI OCBOEHUS M CUMILIUHBI

®OC no3BOJISET OLICHUTH CIEAYIOIINE PE3YIbTAThl OCBOCHUS JUCIIUILTUHBI:

JIMYHOCTHBIX:

Oco3Hanue 00y4JaroIUMHUCs POCCUHCKOHN IPa)K1aHCKON HICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;

Hannaue MmotuBanmu K 00y4eHHIO;

IlenenanpaBieHHOE pa3BUTHE BHYTPEHHHUX YOEXKIEHUHN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH U MICTOPUIECKHUX TPAJUINI 0a30BOIl HAYKH XUMUH;

["'0TOBHOCTB M CITOCOOHOCTH 00YYArOIMXCSl PYKOBOACTBOBATHLCS B CBOCH JEATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MTPUCYITUMH LEIOCTHON CHUCTEME XMMUIECKOTO 00Pa30BaHMs;

Hasnune npaBocO3HaHUS 3KOJIOTMUECKON KYJIBTYphl U CIIOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
KU3HEHHBIE TUUIaHBbI.

JInuHOCTHBIE pe3yIbTaThl OCBOCHHUS IIpeAMETa «XHUMUS» JOCTUTAIOTCS B €MHCTBE YUeOHOH U
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUU C TYMAaHUCTUYECKUMU, COITUOKYIbTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH U Ui€ajaMU POCCHICKOro IrpaXkJaHCKOTo 00I1eCTBa, IPUHITHIMU B
o0IIecTBE HOpMaMH U IIPAaBUIIAMHU TIOBEJCHHUS, CIIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOIIO3HAHMS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUS JINUHOCTU O0YyYaroIUXCs.

JIMuHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « XUMHS OTPaXaroT C(HOPMUPOBAHHOCTD OTIBITA
[I03HABATENILHON U MPAKTUYECKOM NEATEIbHOCTH 00yUaroIuXcs 0 peaau3aluy IPUHATHIX B 00I11eCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) I'pask1aHCKOTO BOCTIMTAHUS:

Oco3HaHus 00y4aroMMHUCS CBOUX KOHCTUTYLIMOHHBIX ITpaB U 00A3aHHOCTEH, YBAKEHUS K 3aKOHY U
IIPaBOIIOPAIKY;

[IpencraBienus o conuanbHBIX HOPMax M MpaBUIaX MEKIMUYHOCTHBIX OTHOLIECHHUH B KOJIJIEKTHBE;
["'0TOBHOCTH K COBMECTHOI TBOPUECKOW AEATEIBHOCTH MIPU CO3IaHUU YUEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U M03HABATEIbHBIX 33/1a4, BHIITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CriocoGHOCTH MOHMMATh U IPUHUMATh MOTHUBbI, HAMEPEHHUSI, JTIOTUKY U apTyMEHTHI IpYTUX MPH
aHaJIM3€ Pa3IMYHbIX BUJOB yUeOHOU NEATEIbHOCTH;

2) ITaTprOTHYECKOrO BOCIIMTAHHUSA:

[{eHHOCTHOrO OTHOLIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO OTEUECTBEHHOW XUMUH;

YBa)KEHMS K IIPOIECCy TBOPUYECTBA B 00JaCTH TEOPUHU M MTPAKTUYECKOTO MPUMEHEHUS XUMUHU, OCO3HAHMS
TOTO, YTO JIOCTH)KEHUS HAyKU €CTh Pe3yJbTaT JJINTENbHBIX HaOIOAEHNUN, KPOTIOTIMBbIX
9KCIEPUMEHTAILHBIX IIOMCKOB, TIOCTOSHHOIO TPyJa YYEHBIX U IPAKTUKOB; HHTEPECA U NIO3HABATEIbHBIX
MOTHBOB B ITOJIyYE€HUH U MOCIEAYIOIIEM aHAIN3€ HHPOPMAILIMU O MIEPEIOBBIX JOCTUKEHHSIX
COBPEMEHHOMN OTEUECTBEHHOW XUMMUHU;

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

HpaBcTBEHHOT0 CO3HAHUS, STUYECKOTO ITOBEACHHUS;

CnocoOHOCTH OLIEHMBATh CUTYAllUH, CBS3aHHbBIE C XUMHUUECKUMH SIBIICHUSMH, U IPUHUMATD
OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPaIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

I'0TOBHOCTH OLIEHMBATh CBOE MTOBEJACHUE U MIOCTYIIKM CBOMX TOBApHILEH C MMO3UIIAN
HPAaBCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX IOCTYIKOB;

4) ®opMUPOBAHUS KYIbTYPhI 310POBBSL:
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[ToHnMaHus IEHHOCTEH 3710pOBOro U 0€30macHOro 00pasa )KU3HU, HEOOXO0AUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

CoObumroieHrs IpaBmi 0€30MaCHOTO OOpAIICHHSI C BEIIICCTBAMHE B OBITY, IIOBCEHEBHOM KU3HU U B
TPYAOBOM NEATEIBHOCTH;

[ToHuMaHus IEHHOCTHU MPaBUJI UHANBUYATBbHOTO U KOJUIGKTUBHOTO O€30MaCHOIO MOBEACHUS B
CUTYaLUsIX, YTPOKAOIINX 3IOPOBbIO U )KU3HU JIFOJIEH;

Oco3HaHus OCIIEACTBUN U HEMIPUATHUS BPEIHBIX IPUBBIUEK (YIIOTPEOICHUS aTKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUS:

KoMMyHHKaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HUCCIEeI0BATEIbCKON ACSITETbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUECKON M IPYTUX BUJAX JAEATEIbHOCTH;

VY CTaHOBKM Ha aKTUBHOE y4aCTHE B PEIICHUHU PAKTUYECKUX 33]1a4 COLMAIbHOMN HAPAaBIEHHOCTH
(B paMKax CBOETro KJlacca, IIKOJIbI);

HuTepeca K MpakTUYECKOMY M3YUEHHUIO MPOQeccHil pa3IMiHOro poja, B TOM YKCIIEe Ha OCHOBE
MIPUMEHEHUSI IPEAMETHBIX 3HAHUM M0 XUMUU;

VYBaxkeHus K Tpyay, JIOASIM TpyAa U pe3ysbTaTaM TPYIOBOH JAESTEIbHOCTH;

['OTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIyaTbHOU TPACKTOPHH 00pa3oBaHUs, OymyIien
npodeccun u peanuzanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB,
CocOOHOCTEH K XUMUH, MHTEPECOB U MOTPEOHOCTEH 001IecTBa;

6) DKOJIOTHYSCKOr0 BOCITHUTAHUS:

DKOJIOTUYECKH 11€71€CO00Pa3HOr0 OTHOIIECHHUS K IIPUPO/IE, KAK UCTOUHUKY CYIIECTBOBAHHUS
JKM3HM Ha 3eMIIe;

[TonuManus ro6aTbHOTO XapaKTepa IKOJOTUUECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE IPUPOAHON U COLIMATBHOU CPEIbL;

Oco3Hanust HEOOXOIUMOCTH UCIIOJIb30BAHUS JOCTIKEHUM XUMUH JJIS1 PEIICHUS BOIIPOCOB
palMOHAIBHOTO MPUPOAOIIOIb30BAHNUS;

AKTHUBHOI'O HENPUATUS ACUCTBUN, IPUHOCALINX Bpell OKPYKarollel IPUPOIHON Cpeae, yMEHHUS
MIPOTHO3UPOBATh HEOIATOMPHUATHBIE SKOJIOTHYECKHUE MOCIEICTBUS IPEATPUHUMAEMBIX ACHCTBUIA U
MpeA0TBpaIaTh UX;

Hanuuus pa3BUTOro 3K0JI0TrHYECKOT0 MBILIUICHHS, SKOJIOTHYECKOUN KYIBTYpBbI, ONbITa
JESTETbHOCTH IKOJIOTUYECKOM HAMPaBIEHHOCTH, YMEHHS PYKOBOACTBOBATHCS MU B MTO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHS aKTUBHO MPOTUBOCTOATH
UJIE0JIOTUHN XeMopoouu;

7) LleHHOCTN HAYYHOTO MO3HAHUS:

CdopMHpoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHOU MPaKTUKH;

[Tonumanus ciennPpUKU XUMUU KaK HAyKW, OCO3HAaHUS €€ posiid B POpMUPOBAHUH
paIMOHAIBFHOTO HAYYHOTO MBITIIEHHUS, CO3JJaHUU IIEIOCTHOTO MPECTaBIEHUsI 00 OKPYKAIOIIEM MHpE
KaK O €IMHCTBE MPUPOBI U YEJIOBEKA, B IIO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu mpodiieM
COXpaHEHUs MPUPOJTHOTO PABHOBECHS;

YOexaEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUU ISl COBPEMEHHOW IIUBHIIM3AIUU: B €€
T'YMaHUCTHYECKOUM HAMPaBIEHHOCTH U BaKHOW POJIM B CO3IaHUU HOBOW 0a3bl MaTepHaIbHON KYIBTYPHI,
pelIeHnH 00aIbHBIX TPOOJIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, SHEPTETUUECKOMH,
MUIIEBON U IKOJIOTHUUYECKOM OE30MacHOCTH, B Pa3BUTHH MEIUIMHBI, OOECTICYSHUH YCIOBUIN YCIIEIITHOTO
TpYy/Zla ¥ SKOJIOTMYECKH KOM(DOPTHOH JKM3HH KaXKIOTr0 UjieHa 00IIecTBa;

EcTecTBeHHO-HAayYHOU rpaMOTHOCTH: MOHUMAHUS CYLIIHOCTH METOJIOB MTO3HAHMUSI, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH UCIOIb30BaTh MOJIydaeMble 3HAHUS JJIs aHAIN3a U OObICHEHUS
SIBIIGHUH OKPYXKAIOIIET0 MUPA M MPOUCXOAAIIUX B HEM U3MEHEHUH, YMEHUS IeTIaTh 000CHOBAaHHBIC
3aKJTIOYEHHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IEJIBIO TTOJIYICHHS TOCTOBEPHBIX
BBIBOJIOB;
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CHOCOGHOCTI/I CaMOCTOSATCIIBHO UCIIOJIB30BATh XUMHWUYCCKHUEC 3HAHUA IJIA peH_IeHI/ISI HpOGHeM B
peaNbHBIX KU3HCHHBIX CUTYaIIHIX;

NHTepeca kK NO3HAHUIO U HCCIIEI0BATEIbCKON JIEITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO M CAaMOOOPa30BaHUIO, K AaKTUBHOMY
Honyqumo HOBBIX 3H21HI/II>1 110 XUMHUU B COOTBETCTBUHU C ) KU3HCHHBIMU HOTpe6HOCT$IMI/I;

HHTepeca kK 0COOCHHOCTSIM Tpy/a B Pa3IuvHbIX chepax mpodhecCHOHaTbLHOM ACSITEIIBHOCTH.

MeTanpeIMeTHbIX: 3HaUUMBbIe JIJIs1 JOPMUPOBAHUS MUPOBO33PEHUS 00yUAIOLITUXCS
MEXIUCIUITUHAPHBIC (MEXKITPEIMETHBIC) OOIIICHAYYHBIE TOHATHS, OTPAXKAIOIINE 11EIOCTHOCTh HAYYHOU
KapTHHBI MUpa U CelU(PUKY METOAO0B MTO3HAHUS, UCIIOIb3yEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, PHEPIHs, SIBIICHUE, MPOIIECC, CUCTEMA, HAYYHBIN (aKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHS, UCCIIeI0BaHUE, HAOMIOICHHUE, U3MEPEHHE, IKCIIEPUMEHT U JIpYTHUe);

YHuBepcanbHble yueOHbIe 1eWCcTBUS (TT03HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYIISTUBHBIC),
obecneunBaroiue popmupoBaHue GyHKIMOHAIBHON TPAMOTHOCTH U COLIMATTbHOM KOMITETEHIIUU
oOyJaromuxcs;

CnocoOHOCTh 00YYaOIIUXCS UCTIOIH30BATh OCBOCHHBIE MEKIUCITUILIMHAPHEIE,
MHUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHBIC YUeOHbIC EHCTBUS B TIO3HABATEIILHOW U COIUATILHOM
MIPaKTHKE.

MeTanpeaMeTHBIE pe3yIbTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATBHBIMH YICOHBIMH
M03HABATENbHBIMHU, KOMMYHHUKAaTUBHBIMU U PETYISTUBHBIMU JIEHCTBUSMHU.

Ilo3naBaTebHBbIE YHUBeEPCcAIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jioruueckue eiicTBUs:

CaMOCTOSITEIILHO (POPMYITHPOBATH U AKTYIM3UPOBATH MTPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

OTPENIETISATh LEH JACSITEIIbHOCTH, 3a/1aBas MapaMeTPhl U KPUTEPUHU UX TOCTHKEHUS, COOTHOCUTh
PE3YNbTaThI JEATEILHOCTH C MTOCTABIIEHHBIMH LIETISIMHU;

MCIIOJIB30BaTh MPU OCBOCHUU 3HAHUH MPUEMBI JJOTHYECKOTO MBIIIUICHHUS — BBIICTSATh
XapaKTepHbIE MPU3HAKH MOHATUHN U YCTAaHABIMBATh UX B3aMMOCBA3b, HCIIOIb30BATh COOTBETCTBYIOIIHE
TIOHATHUSA JJIs1 OOBSICHEHUS OT/ICTBHBIX (DAKTOB U SIBICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIAaCCU(DUKAIIMU BEIIECTB U XUMHUYECKUX PEaKIUii;

yCTaHaBIUBATh MPUINHHO-CIIEJCTBEHHBIE CBS3H MEXY N3Yy4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIE, IeyKTUBHBIE, 10 aHAJIOTUH ), BBISBISATH
3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHIX, (DOPMYITUPOBATH BHIBOBI U
3aKJIIOYEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUSI, HCTIOIB3YEMbI€ B XUMHUH CUMBOJUYECKHE (3HAKOBBIEC) MOJIETH,
peoOpa3oBLIBaTh MOJICTbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) AIIE€MEHTa, XUMUYECKast
dhopmyra, ypaBHEHHUE XUMHUYECKON PEAKIINH — MIPU PEIICHUH YU€OHBIX MTO3HABATEIbHBIX U MPAKTUUECKUX
3a/1a4, MPUMEHSTh Ha3BaHHbBIE MOJICIIbHBIE MPECTABICHUS ISl BBISIBICHHS XapaKTEPHBIX TPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMUUECKUX PEaKIUil.

ba3oBrble ucciaenoBare/bCKue 1eHCTBUA:

BJIIAJICTh OCHOBAMH METO/IOB HAyYHOTO MTO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIHIL;

dbopMynTHUpOBaTh ENH U 33]]a41 UCCIIEIOBAHMS, UCIIOJIb30BaTh MTOCTABIEHHBIC U CAMOCTOSITETTLHO
chopMyTupOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHMS M OCHOBHI JIJ1s1 (DOPMUPOBAHUS
TUIIOTE3bI 110 MTPOBEPKE NMPABUIIBHOCTU BBICKA3bIBAEMBIX CYKJEHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO TUTAHUPOBAHUS U TTPOBEACHUS YUSHUUECKHIX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOMIOIaTh 32 XOA0M MPOIlecca, CAMOCTOSTEIEHO
MIPOTHO3UPOBATH €r0 PE3YNIbTaT, POPMYIUPOBATH 0OOOIICHHUS U BEIBOJIBI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PE3YABTATOB UCCIIEIOBAHMS, COCTABISITH 000CHOBAaHHBINA OTUYET O MPOJIEIAHHON padoTe;

pruoOpeTaTh OMBIT YYEHUYECKON MCCIIEIOBATEIHCKON U TPOCKTHOM JIEATETLHOCTH, TIPOSIBIISITH
CIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY IMOUCKY METOOB PEIIeHUs] MPAKTHUECKUX 3a7ad,
MPUMEHEHUIO PA3JIMYHBIX METOJIOB TTO3HAHUSI.
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Pabora ¢ nngopmanueii:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(MOPMALUK (HAyYHO-TIOMYJISIpHAS JINTepaTypa
XUMHAYECKOT0 COIepPKaHus, CIIPaBOYHbIE T0co0Ous, pecypchl MIHTepHEeTa), aHaIM3UpOBaTh HH(HOPMALIUIO
Pa3IUYHBIX BUAOB U (POPM MPECTABICHUS, KPUTUYECKHU OI[CHUBATh €€ JIOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTb;

GopMyIIMpoBaTh 3aIIPOCH U IPUMEHSATH Pa3IMUHbIE METO/BI IIPH MTOKUCKE U 0TOOpe HH(pOpMannH,
HEOOXOIMMOM ISl BBIITOJHEHUS y4eOHBIX 3a/1a4 ONpeeIEHHOTO TUTIA;

NpUOOPETaTh OIBIT UCIIOIB30BAHHS HH()OPMATMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIFHO BBIOMPATh ONTUMANIBHYIO (hopMy npeacTaBieHnss HHGOpMauy (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIBI, PUCYHKH U APYTHE);

UCTIONIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEJCTBA MPH PadOTE ¢ XMMUYECKOH HH(OpPMAIHEH:
MPUMEHSATH MEXIPEIMETHbIE ((PU3NIECKHE U MaTEMAaTUYECKHE) 3HAKU U CUMBOJIBI, (POPMYIIBL,
a00peBHaTypbl, HOMEHKIIATYPY;

UCTIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

KoMMmyHnKaTHBHBIE yHUBepPCaJIbHbIEe YUeOHbIE JeCTBHSA:

3aJaBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XO/I€ AMAJIOTa U/UIH JUCKYCCHH,
BBICKA3bIBaTh UM, (POPMYIHPOBATh CBOM MPEATIOKEHHS OTHOCUTEIBHO BBIIIOTHEHHS IPEITI0KESHHON
3aJauu;

BBICTYIIATh C IPE3CHTAIMEH pe3yIbTaToOB M03HABATEIBHOM JIEATEILHOCTH, TIOIYYSHHBIX
CaMOCTOSITENTFHO MJIM COBMECTHO CO CBEPCTHUKAMU TP BBIOJTHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
MPaKTHYECKOH PabOTHI 10 UCCIIEOBAaHHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PEATN3aIlMH YIeOHOTO MPOEKTa
1 (GOPMYIHUPOBATH BBIBOBI 110 PE3YIbTATaM MPOBEAEHHBIX UCCIEIOBAHUN TYTEM COTTIACOBAHHS
MIO3HIUI B X07Ie 00CYXICHHS U 0OMEHa MHEHHSIMHU.

PeryisiTuBHBIE YHUBEpPcAJIbHbIE yueOHbIe 1eiicTBUS

CaMOCTOSATENIFHO TNIAHUPOBATh U OCYLIECTBIISATH CBOO [TO3HABATENIBHYIO IESATEIHHOCT,
orpenersisi €€ LeNH U 33/1a4i, KOHTPOJIMPOBATh U IO MEpe HEOOXOMMOCTH KOPPEKTHPOBATh
Ipe/aIaraeMblil aITOPUTM JICHCTBUI ITPU BHIIOHEHUN YY€OHBIX M UCCIIEI0BATEILCKUX 3a/1a4, BBIOUPATH
HauOosiee 3 (HEKTUBHBIN CMIOCO0 UX pElIeHHUs ¢ YUETOM MOTyYeHUs HOBBIX 3HAHUHN O BEIIECTBAX U
XUMHUYECKUX PEaKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATETFHOCTH Ha OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

NpeaMeTHBIX: NPEMETHBIC Pe3yIbTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABIECHUN 0 XMMHUECKOM COCTABISIONIECH €CTECTBEHHO- HAYYHOU
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHUH SIBJICHUH MPUPOJIbI, B GOPMUPOBAHUH MBIILIEHUS U KYJIBTYPBI
JTUYHOCTH, €€ (PYHKIIMOHATHLHOU IPAMOTHOCTH, HEOOXOAUMOM JJISl pEeUICHHs MPAKTUYECKUX 3a/1a4 U
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/10POBBIO U IPUPOTHON Cpefie;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPask BKIIFOYAET: OCHOBOIIOJIATAIOIINE TTOHATHS
(XMMUYECKUH AIIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJa, BaJIECHTHOCTb,
ANIEKTPOOTPHIIATENILHOCTh, XUMUYECKas CBS3b, CTPYKTYpHas ¢popmyna (pa3BEpHYTas M COKpalIEHHAs),
MOJTb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YITIEPOAHBIN CKelleT, QYHKIIMOHAIbHAS TPYyIIa, pauKall,
HU30MEPHUS, U30MEPBI, TOMOJIOTUYECKUI P, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPOA U a30TCOAEpKaIIUe
COCIMHEHM S, MOHOMED, TIOJTUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIE COSTUHEHNS ); TCOPHH H
3aKOHBI (T€OpHs CTPOEHUSI OpraHnyYecKux BemecTB A.M. byTiepoBa, 3aK0H COXpaHEHHS MAaCChI
BEII[ECTB); 3aKOHOMEPHOCTH, CAMBOJIMUECKHUH S3bIK XUMHUH; MUPOBO33PEHUYECCKHE 3HAHUS, JISKAIIHE B
OCHOBE TOHMMAaHUS TPUUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUH, (DaKTOJIOTHUECKUE CBEACHHS O
CBOICTBaX, COCTaBe, MOTYYEHUN U OE30TTaCHOM HUCTIOIh30BaHNN BAKHEUIITUX OPTAaHMYECKUX BEIIECTB B
OBITY U MPAKTUYECKON JeATEIbHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTEPHbBIE TPU3HAKH MOHITHIA, YCTAaHABINBATh MX
B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MTOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUN;
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c(hOpMHUPOBAHHOCTh YMEHUH HCIOIH30BATH XUMUYECKYIO CHMBOJIMKY JUISI COCTABICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHO) (hOpMyIT OpraHMYeCKHUX BEIIECTB U
ypaBHEHUN XUMUYECKUX PEAKLUM, U3TOTABIMBATH MOJIEIH MOJIEKYJ OPraHMYECKUX BEIIECTB AJIs
WUTIOCTPAIIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTAaHABIMBATH IPUHAJJICKHOCTh H3YYCHHBIX OPraHUYECKUX
BELIECTB 110 MX COCTAaBY U CTPOCHHUIO K OIpeIeIEHHOMY KIIacCy/TpyIimne

coeMHEHUH (YIJIEBOIOPO/IbI, KUCIOPO U a30TCOEPKALIUE COEAMHEHHN S, BHICOKOMOJIEKYIISIPHBIE
COCIMHEHMS ), 1aBaTh UM Ha3BaHUs 1o cuctemarndeckoit HomeHknarype (IUPAC), a Takxe npuBOIUTH
TPUBUAJILHBIC HA3BAHUS OTJEIBHBIX OPraHUYECKUX BEUIECTB (3THIICH, MPOMWICH, alleTUJICH,
STWJICHIJIMKOJIb, MHLEPHH, (peHo, hopMaibaeru, aueTalbIeru/l, MypaBbuHas KUCIOTa, YKCYCHAs
KHCJIOTa, OJICMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIII0K03a, PPyKTO3a, Kpaxmal, LeJUII03a,
TJIMIIVH),

c(OpPMUPOBAHHOCTh YMEHUS OTPEACIISATH BUIBI XHMHUECKOUW CBSI3U B OPTaHUYCCKUX
COeTUHEHUX (OIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTH YMEHUS IPUMEHSTH TIOJIOKCHHS TEOPUU CTPOSHUSI OPTaHUICCKUX BEIIECTB
A.M. Bytneposa a1 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH
COXPAHEHHUS MacChl BELECTB;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, PUINUECKUE U XUMUUECKHE
CBOICTBA TUITMYHBIX MIPEICTABUTENICH PA3TMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB (METaH, 9TaH,
STHJICH, MPOMUIIEH, alleTujIeH, Oyraauen-1,3, metunoyraauen- 1,3, 6eH301, METaHOJ, STAHOI,
STHJICHIJIUKOIIb, TIIUIEPUH, (DEHOJI, alleTalbACTH I, MypaBbUHAS M YKCYCHAsI KUCIIOTHI, TIIFOK03a,
Kpaxmall, [eJITF0JI03a, aMUHOYKCYCHAs KHCIIOTA), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXy HUMU
YpaBHEHUSIMH COOTBETCTBYIOIINX XUMUYECKUX PEAKINI C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh HICTOUHUKHU YITIEBOJOPOTHOTO CHIPbs (HEDTH,
MIPUPOJIHBIN ra3, yrojib), CIOCOObl UX EPEPaOOTKU U MPAKTUUECKOE IPUMEHEHHUE NPOYKTOB
nepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BHIYMCICHUS TI0 XHMHUECKUM YPAaBHEHHSIM (MacCCHI,
00bEMa, KOJTMYECTBA UCXOJHOTO BEIIECTBA UM MPOIYKTa PEaKLUU MO0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WJIA MMPOJTYKTOB PEAKIINH );

c(hOpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMOU 3HaHM 00 OCHOBHBIX METOJaX HAYYHOTO
MMO3HAHMS, UCTIOIB3YEMbBIX B XUMUU TIPH U3yYEHUHU BEIIECTB U XUMHUUECKUX SIBJICHUH (HaOII0eHHE,
H3MepeHHe, SKCIIEPUMEHT, MOACITMPOBaHNE), UCIIOB30BaTh CHCTEMHBIE XUMHUECKHUE 3HAHUS [T
MIPUHATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHHEM;

c(hOopMUPOBAHHOCTh YMEHUN COOMIOAATH MPaBUiia TOJIb30BAHUS XUMHUECKON MTOCYION U
nabopaTopHBIM 000pyIOBAaHUEM, a TAKXKe MpaBuia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITIOJIHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MIIAHUPOBATH U BBIMOIHATH XUMUYECKUN IKCIIEPUMEHT
(mpeBpallleHUsl OpraHMYECKHUX BEIIECTB PU HAarpeBaHUH, MOJIyY€HHE ITUIIEHA U U3YYEHUE €r0 CBONCTB,
KaueCTBEHHBIE PEAKIIMHI OPTaHUYECKUX BEUIECTB, IEHATYpallus OSIKOB MMPU HArPEBaHHH, [BETHBIC
peakiuu OEIKOB) B COOTBETCTBUU C MPABUIIAMU TEXHUKH O€30MaCHOCTH TIPH OOPAIIEHUH C BEIIECTBAMHU
1 1a00opaToOpHBIM 000PYIOBAaHUEM, PEACTABISATEH PE3YAbTaThl XUMUYECKOTO IKCIIEpUMEHTA B (JopMe
3aMiCcH YpaBHEHUN COOTBETCTBYIOIIMX PEaKIMid U (POPMYITHPOBATH BHIBOJIBI HA OCHOBE ATHUX
pe3ynbTaToB;

c(hOopMUPOBAHHOCTh YMEHUN KPUTUUECKH aHATM3UPOBATh XUMUUYECKYI0 HH(POPMAITHIO,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpeaCcCTBa MaccoBor nH(popMaluu, IHTepHET U Apyrux);

c(hopMUPOBAHHOCTh YMEHUN COOIOAATH MPaBUiIa YKOJOTUUECKH IIEIECO00Pa3HOTO MMOBEICHNUS B
OBITY U TPYAOBOH JIeATEIHHOCTH B LIESAX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOIHOI
Cpelibl, 0CO3HABATh OMACHOCTH BO3/IEHCTBUS HA JKUBBIE OPTaHU3MBI OIPEIEIEHHBIX OpPraHNUYECKUX
BeIIEeCTB, MOHMMas cMbIcH rokaszarens [1JIK, moscHsATh Ha mpuMepax criocoObl yMEHbBIICHUS U
MIPEeIOTBPALLEHHUS UX BPEIHOTO BO3ACHCTBUSI HA OPraHU3M UEJIOBEKa;

39



JUTSE 00Y4aIOIIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/IOPOBBS: YMEHHUE IPUMEHSITH 3HAHHSI 00
OCHOBHBIX JOCTYITHBIX METO/AX [TO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUI;

JUTSL CTICTIBIX M CTTA00BUISAIINX O0YYArOMIMXCS: YMEHHE UCIIOJIb30BATh PENbe()HO TOYCUHYIO
cucteMy obo3HaueHuit JI. bpains as 3anucu xumMuaeckux Gopmyi.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O0mIas 1 HeOpraHu4IecKasi XUMHUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: 0 XUMHUECKOM COCTaBIISIIONICH €CTeCTBEHHO-HAyYHOM
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUHU SIBIICHUI IPUPOJBI, B POPMHUPOBAHUH MBIIIJICHUS U KYJIBTYPhI
JUYHOCTH, €€ PYHKIIMOHATILHOM IPaMOTHOCTH, HEOOXOAUMOM JIJIsl peLICHHs] MPAKTUYECKUX 3a/1a4 U
JKOJIOTUYECKU 0O0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON CpeIe;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUMN, KOTOPAsi BKJIFOYAET: OCHOBOIIOJIATAIOIINE TOHATHS
(XMMUYECKUH DIIEMEHT, aTOM, H30TOTI, S-, P-, d- JTEKTPOHHBIC OPOUTAIIA ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIpHBIA 00BbEM, BaJICHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTD, CTENIEHh OKUCIICHHS, XUMUYECKasl CBSI3b
(KoBasieHTHAs, MOHHAs!, METAJUIMYECKasi, BOJOPOIHAS ), KPUCTAIUTMYECKAsl PEIIETKA, TUITBI XUMHUYECKUX
peakiuii, pacTBOP, JAEKTPOJIUTHI, HEIJIEKTPOIUTHI, IEKTPOJUTUYECKAS TUCCOLUALUS, OKUCIUTEND,
BOCCTAHOBUTEIIb, CKOPOCTb XUMUYECKOM pPEeaKIMU, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpus
NEKTPOIUTUUECKON Juccoanuu, nepuoguueckuid 3akon J1.1. Menneneea, 3aKOH COXpaHEHHUS! MacChl
BEII[ECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YIHEPTUU TTPU XUMUUECKUX PEAKITUSX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMHH, MUPOBO33PEHUECKUE 3HAHUS, JIEXKAIINE B OCHOBE IOHUMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHHUH, ()aKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJyuYeHUHU 1 0€30IaCHOM MCTOIb30BAHUH BKHEHIIINX HEOPTaHUYECKUX BELIECTB B OBITY U
MPAKTUYECKOM JCSITEIIbHOCTU YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIISTH XapaKTEePHbIE MPU3HAKY IMOHSATHUI, YCTaHABIUBATh UX
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS MPU OMMCAHUU HEOPTaHUYECKUX BEUIECTB U UX
MpEeBpaIlCHU;

c(hOpMHUPOBAHHOCTH YMEHUH HCIIOIB30BATh XUMUYICCKYIO CHMBOJIMKY IS COCTaBJICHUS (DOPMYIT
BEIIECTB U YPaBHEHUI XUMHUECKHUX peakiuii, cucremarnyeckyto HoMeHknarypy (IUPAC) u
TPUBHAJIbHBIC HA3BAaHUS OT/IEJIbHBIX HEOPTaHUYECKUX BEIIEeCTB (yrapHblid ra3, yIJICKUCIBINA ra3, aMMHAK,
raméHasi U3BeCTb, HeraméHas U3BeCTh, MUThEBAs COJa, MUPUT U APYyrue);

c(hOpMUPOBAHHOCTh YMEHUN OMPENETATh BAJICHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX
AIIEMEHTOB B COETMHEHUSAX Pa3IUYHOTO COCTaBa, BUJ XUMUYECKON CBSI3U (KOBalleHTHAsI, HIOHHAs,
METaJUTMYECKasi, BOIOPOHAS) B COSTMHEHUSX, TUIT KPUCTAITUYECKON PEIIETKA KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJNEKYySIpHAs, HIOHHAS, METAJUIMYECKast), XapaKTep Cpebl B BOIHBIX PACTBOPAX
HEOPraHWYECKUX COCAUHEHHII;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh HEOPTaHUYECKUX BEHIECTB IO UX
COCTaBY K OIpeeIEHHOMY KIIacCy/TpyIIe COeAMHEHHUH (ITPOCThIE BELIECTBA — METAJUIBI M1 HEMETAJLIbI,
OKCH/JIbI, OCHOBAaHHMSI, KUCIIOTHI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATh CMBICT Miepuoandeckoro 3akona JI.1. MennaeneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh JICKTPOHHOE CTPOCHUE aTOMOB XUMHYECKUX
anemeHToB 1—4 nepuonoB Ileprnoguueckoii cucremsl xumuyeckux anemenToB /.M. Mennaeneena,
WCIIONB3YS TIOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTATHY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX 3JIEMEHTOB U UX COEAMHEHU MO MepuojiaM 1
rpynnam [lepuonnyeckoil cuctemsl xuMudeckux aemMeHToB [[.M. Menneneesa;

c(hOpMHUPOBaHHOCTh YMEHUH XapaKTeprU30BaTh (OMUCHIBATH) OOIIME XUMUYIECKHE CBOMCTBA
HEOPTraHUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB, TOATBEPIKIATh CYIIIECTBOBAHNE T€HETUYECKOMN CBSI3H
MEXy HEOPTraHMUECKMMHU BEILIECTBAMH C IIOMOIIbIO YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUECKUX
pEeaKIuii;

c(hOpMUPOBAHHOCTh YMEHUS KIACCH(PUIIMPOBATH XUMUYECKUE PEAKIIUU TI0 PA3TMYHBIM
MpU3HAKaM (YHCITY ¥ COCTABY PEarupyroIIfX BEIIECTB, TEIIOBOMY d(DPEeKTy peakiuu, N3MEHEHHIO
CTETeHeW OKUCIICHUS DJIEMEHTOB, 00OPATUMOCTH PEAKIINH, YYACTHIO KaTalnu3aTopa);
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c(OpMHPOBAHHOCTh YMEHUI COCTABIATH YPABHEHHSI PEAKIM Pa3IMYHbIX TUIIOB, IIOJIHBIE U
COKpAaILEHHbIE YPABHEHUS peaKlUil HOHHOr0 OOMEHa, yUUThIBAs YCIOBHS, IPH KOTOPBIX ITH PEAKIIUU
UIYyT 10 KOHIIA;

c(OpMHUPOBAHHOCTb YMEHUI IPOBOJAUTH PEAKLINHU, IIOATBEPKAAIOLINE KaUeCTBEHHbII COCTAB
Pa3JIMYHBIX HEOPraHUYECKUX BEIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpPMHPOBAHHOCTb YMEHHUH PacKphIBATh CYITHOCTh OKHCIUTEIbHO- BOCCTAHOBUTEIBHBIX
peaKIHii MOCPeICTBOM COCTaBIIEHUS IEKTPOHHOIO OajlaHca ATUX peakLuii;

c(OpMHPOBAHHOCTh YMEHUH OOBICHATH 3aBUCIMOCTH CKOPOCTU XHUMHUYECKOW PEAKIIUU OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMELICHHUsSI XUMUUYECKOTO paBHOBECHUS B 3aBUCUMOCTH OT BHEIIIHETO
Bozzaeiictus (puHuun Jle Ilarense);

c(OpMHPOBAHHOCTb YMEHUI XapaKTepU30BaTh XUMUUECKUE MTPOLIECCHI, JIeXkKAIUE B OCHOBE
MIPOMBIIIJICHHOTO MOJIYYEHHUsI CEpHON KUCIIOTHI, aMMHUaKa, a Takke CPOPMUPOBAHHOCTH MPEICTABICHHHA
00 00IMX HAayYHBIX MIPUHIUIAX U FKOJOTHYECKUX MTPOOIEeMaxX XUMUYECKOr0 ITPOU3BO/ICTBA;

c(OpMHPOBAHHOCTH YMEHUH MTPOBOJUTH BEIYUCIICHUS C UCTIOJIIb30BAHUEM TOHATHS «MaccoBast
JI0J1s1 BEIIECTBA B paCTBOPE», 00BbEMHBIX OTHOLIEHUH ra30B MPU XUMUUYECKUX PEAKIIUAX, MACCHI
BEIIEeCTBA MM 00BEMA Ta30B MO0 N3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM 00bEMY OTHOTO 3
Y4YacTBYIOIIMX B pEaKI[MH BELIECTB, TEIUIOBOro 3((eKTa peakui Ha OCHOBE 3aKOHOB COXPAaHEHMS
MacChl BEUIECTB, IPEBPALLECHHS U COXPAHEHUS YJHEPTUU;

c(OpMHPOBAHHOCTb YMEHUH cOOIIOAATH MTpaBUiIa MOJIb30BaHUS XUMUYECKOM OCYA0H U
n1abopaTOpPHBEIM 000PYIOBAaHHEM, a TAKXKE MPaBUiIa OOPAIICHHS C BEIIECTBAMH B COOTBETCTBHUH C
MHCTPYKLHSMH 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBHIIOIHATH XUMUYECKUIN IKCTIEPUMEHT
(pa3noXxeHue MepoKcHia BOAOpoJa B IPUCYTCTBUH KaTalau3aropa, OpeielieHue cpeibl pacTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAILHOTO HHIUKATOPa, BIUSHUE PA3IMYHBIX (PAaKTOPOB Ha CKOPOCTh
XMUMUYECKOM peakiiy, peakliud HOHHOI0 OOMEHa, KaueCTBEHHbIE PEaKLIUU Ha CyabdaTt-, KapOoHaT- U
XJIOPU-aHUOHBI, HA KATUOH AMMOHMSI, pELICHUE SKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMaM «MeTtauib» u
«Hewmerambl») B COOTBETCTBUU C ITPaBUIIAMH TEXHUKU 0€30MaCHOCTHU MPU 0OpaIlleHUH ¢ BEIECTBAMU U
71a00paTOpPHBIM 000PYIOBaHUEM, NIPEACTABIATH PE3YJAbTaThl XUMUYECKOT0 SKCIIEpUMEHTA B (pOopMe
3alUCH YPaBHEHUH COOTBETCTBYIOIIMX peakIuil 1 GOPMYIHPOBATH BHIBOIBI HA OCHOBE 3TUX
pe3yibTaTOB;

c(OpMHPOBAHHOCTb YMEHUI KPUTHUECKU aHATM3UPOBATh XUMUUECKYIO MH(OpMaIHuio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpPEeICTBAa MAaCCOBOW KOMMYHHUKAUH, IHTepHET U Apyrux);

c(OpMHPOBAHHOCTh YMEHUI COOMIOAATH MPaBHIa SKOJIOTHUECKH 1e1ecO00pa3HOro MOBEICHUS B
OBITY U TPYAOBOU JEATEIHLHOCTH B LIEJISAX COXPAHEHUS CBOETO 3/I0POBBS U OKPYKAIOIIEH TPUPOTHON
Cpelbl, 0OCO3HABATh ONIACHOCTH BO3JECHCTBH HA )KUBBIE OPTaHU3MbI OIIPEIEIEHHBIX BEIECTB, IOHUMAs
cmblica nokasarens [1/IK, mosicHsITh Ha mpuMepax crnocoObl YMEHbIIEHUS U PEIOTBPALLIEHUS UX
BPEIHOIO BO3JECUCTBHSA HA OPraHU3M YEJIOBEKA;

JUIsL 00YYarOIIMXCSl C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/10pPOBbsI: YMEHHE IPUMEHSATH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOAAX NMO3HAHMS BEIIECTB M XUMHUECKUX SBJICHUH;

JUISL CIETIBIX U C1a00BUIAIINX O0YJalOIUXCs: YMEHHE UCII0NIb30BaTh PElbe(pHO TOUEUHYIO
cucreMy obo3HaueHut JI. bpaitns s 3anucu XuMU4ecKUX GopMy.

3 ®opMBbI KOHTPOJIS M OLIEHKHU Pe3yJIbTATOB OCBOCHHS AUCHHIITIUHBI

KoHTpob 1 o1leHKa pe3ynbTaTOB OCBOSHUS — 3TO BHISBJICHHE, U3MEPEHHUE U OIICHUBAHHE
Pe3yIbTaTOB OCBOCHUS TUCIIUITIIIHEI.

B cootBercTBUU ¢ yueOHBIM m1aHoM crieianbHOCTH 20.02.05 Opeanuzayus onepamugHozo
(3KCMPEHH020) peasupo8anus 8 Upe3sblualiHblx cumyayusix, padbodeit mporpaMMon JUCIUTUTNHBI
OVII.10 Xumus npeaycMaTpruBaeTCsl TEKYIIUNA U MPOMEKYTOUHBIH KOHTPOJIb PE3yIbTaTOB OCBOCHHUS.

3.1 ®opMbI TEeKYLIET0 KOHTPOJIS
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Texymuii KOHTPOJIb YCIIEBAEMOCTH TPECTABIISIET COOOM MPOBEPKY YCBOSHUS y4eOHOTO
MaTepuaia, peryjasipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHUs.

Texymuii KOHTPOJIb PE3yAbTATOB OCBOCHUS AUCIUILTUHBI B COOTBETCTBUHU C paboueit
IIPOrpaMMOM U KaJIEHJAPHO-TEMAaTHYECKUM IIAHOM ITPOUCXOUT IPU MCIIOIb30BAaHUM CIIEAYIOLINX
00s13aTeNBbHBIX (POPM KOHTPOJIS:

— GbINOJIHEHUE U 3auuma NPaKmuyeckux pabom,

- NPOBEPKA BbLINOIHEHUSI CAMOCMOAMENbHOU PAbOMbL CIYOEHMOS,

- NPOBePKa GbINONIHEHUSL KOHMPOIbHLIX PAOOM.

Bo Bpems nmpoBeieHNs y4eOHbBIX 3aHATHHA JOMOTHUTEIBHO HCIIOIB3YIOTCS CIEAYIoNHe (POpMBbI
TEKYILETro KOHTPOJIS — YCMHbLI ONpoc, peuieHue 3a0ay, mecmupoganue no memam omoenbHblx 3aHAmull.

BbinosiHeHHe U 3a1UTA NPAKTHYeCKUX PadoT. [IpakTrueckue paboThI MPOBOAATCS C LIEIBIO
YCBOEHHS U 3aKpEIUICHHs pe3yIbTaTOB OCBOECHUS AUCLUILINHBL. B Xo/1e npakTruueckoil paboThl
00Y4aIOIIKeCs! yuaTcsl UCHOIb308aMb POPMYIIbL, AHANUSUPOBAMb NOTYUEHHbLE Pe3VIbmamyl U 0elamy
8b1600bI, ONUPAACL HA MEOPeMmuUYecKue sSHaHusl.

Crucok MpakTUYecKux padoT:
IIpakTuyeckas padora Nel «Teopust crpoenus oprannueckux coequnenuii A.M. byrneposa»
IIpakTuueckas pabora Ne2 «lIpenenbHble yriieBOIOPOJIbL: ATKaHbI»
[Ipaktuueckas padota Ne3 «HenpenenbHble YIII€BOIOPOIbI: AIIKUHBI
[Tpaktuyeckas pabora Ne4 «lIpupoaHbie HCTOYHUKH YIIIEBOAOPOAOB U UX IepepaboTKay
[IpakTuueckas padota No5 «OnHOATOMHBIE CITUPTHI
[Tpaktuueckas padota Ne6 «DeHob»
[Tpaktuyeckas pabora Ne7 «Cnoxublie 3¢pupsl. Kupbi»
[IpakTuueckas padota No§ « AMUHOKUCIOTHI»
[IpakTuueckas padora No9 «benku»
IIpaktuyeckas padora NelO «[Inactmaccsl. Kayuyku. Bomokna»
IIpakTruyeckas padora Nell «Ilepuonuueckuii 3akoH u [lepuonnyeckas cucreMa XUMHUECKUX
anemenToB .M. MenaeneeBa»
[IpakTuueckas padora Nel2 «CtpoeHue BemecTBa»
[IpakTuueckas padora Nel3 «Xumuueckue peakium»
[IpakTuueckas padora Nel4 «CkopocTh XMMHUUECKUX PEAKIIUM»
ITpakTryeckas pabora Nel5 «O01mas XxapakTeprucTUKa METaNIOB MOOOYHBIX MOATPYIIID)
[TpakTruyeckas pabora Nel6 «O01mas XapakTeprucTUKa HEMETAIJIOB)
[TpakTryeckas pabota Nel7 «CBsi3b HEOPraHMUECKUX U OPTaHMUYECKUX BEILECTBY
[TpakTuyeckas pabora Nel8 «XuMus v KU3Hb»

CO,Z[ep)KaHI/IC, 9Tallbl IPOBCACHUS U KPUTCPHUU OLICHUBAHUS ITPAKTHUICCKUX pa60T IMPEACTaBJICHBI
B MCTOAMYCCKUX YKa3aHUAX 10 MPOBCACHUIO IMPAKTHYCCKUX pa60T.

IIpakTnueckas padora Nel
«Teopusi crpoenns oprannveckux coenunenuii A.M. byrieposa»

Ileab: 03HAKOMUTBCS C OCHOBHBIMU MPEANIOCHUIKAMH CO3JJaHHs TEOPUU CTPOEHUS OPTaHUYECKUX
coennHeHnit A.M. Byrneposa. PaccMoTpeTs OCHOBHBIE ITOJI0KEHUS TEOPHUH.

Teopust XUMHUYECKOTO CTPOEHHUS OPraHUYECKUX COEAMHEHUN PacKphIBAET 3aKOHOMEPHOCTHU U
MOPSIOK CBSI3U aTOMOB JIPYT C APYroM B MoJiekyinax. Pazpaborana A.M. byrnepossim B 1861T.
OCHOBHBbIE MOJI0KEHUS TEOPHUH.
1. ATOMBI B MOJIEKYJIaX OPIraHUYECKUX BEIECTB COCTUHEHbI MKy CO00M XMMUYECKHUMHU CBA3SIMU
B ONPEJIEIIEHHOM MOCIIeI0BATEIbHOCTH COTJIACHO UX BaJIEHTHOCTH. YTJIEPOJ B OPraHUYECKUX
COEIMHEHUX BCEI/Ia YETHIPEXBAJICHTEH.
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DopmMyJibl CTPOEHHUA:
a) CTpyKTypHas ¢popmMyJia - ONKUCHIBACT MOPSIOK COSANHEHUS aTOMOB B MOJIEKYJIE, T.€. €€

XUMHYECKOE CTPOCHHE. XMMHUYECKHE CBS3U B CTPYKTYpHOU (hopmyre n3zobpaxkaror yeproukamu. CBsi3b
MEX/1y BOJIOPOJIOM U JIPYTUMHU aTOMaMH OOBIYHO HE yKa3bIBaeTcs (Takue (OpMyJibl Ha3bIBAIOTCS
COKpAaIlEHHBIMU CTPYKTYPHBIMH).

Hanpumep, nonnas u cokpaieHHasi CTpykTypHbie ¢popmyibl H-Oytana C4H; o umerot Bu:

H H H H
[ (.
H-C-C-C-C-H CH;3; — CH; — CH; — CH3
[ (.
H HH H
MOJIHAs CTPYKTypHas ¢hopMyiia COKpallleHHas CTPYKTypHas popmyia

0) moaekysipaas (0pyrro) popmyna C4H;o, moka3bIBaeT TOJBKO, KAKHE DIIEMEHTHI U B KAKOM

COOTHOIICHHH BXOAAT B COCTAB BCIIIECTBA (T.e. KauyeCTBECHHBIA ¥ KOJIMYECTBECHHBIN YJIEMEHTHBIN COCTaB),
HO HC OTpaXacT nopAaKa CBA3bIBAHKUA aTOMOB.

2.

CBoiicTBa OPraHUYECKUX BEIIECTB 3aBUCAT HE TOJIBKO OT UX KAYECTBEHHOT'O U KOJIMYECTBEHHOTO
COCTaBa, HO U OT MOPSAJKA UX PACIIOJIOKEHUS aTOMOB B MOJIEKYJIE, T.€. OT XMMHUUYECKOTO CTPOCHHUSI
MOJICKYJIBI.

Hampumep, H-OyTaH 1 n300yTaH UMEIOT OJIHY MOJICKYJIsipHYI0 hopmyny C4H o HO pa3Hyto

MOCJIE0BATEIbHOCTh CBI3EH

CH3—CH,—CH,—CHjs CH3—(|ZH—CH3
OyTaH CHj
1300yTaH

2.1. CnocoOGHOCTh aTOMOB YIJIepoJia COSANHITHCS B PA3IMYHOM MOPSAKE APYT C JPYTOM U C

aTOMaMM JPpYIux 3JICMCHTOB, O6YCJIOBJII/IBaCT SABJICHUEC U30MepUU.

2.

bt

BemectBa, nMeromnye 0JMHAKOBBIM KOJTMYECTBEHHBIN U KAYECTBEHHBIN COCTaB MOJIEKYJ, HO
pa3IMyHOE XUMHUECKOE CTPOCHHE U CBOMCTBA HA3bIBAIOTCSI H30MEPAMH.

Cy1iecTByeT 1Ba OCHOBHBIX THIIA U30MEPUH — CIPYKMYPHASL U NPOCMPAHCIMBEHHAS.
Cmpykmypras ©30MepHsl OTIPEIEISIETCS PA3TMIYHBIM MOPSIIKOM COSTUHEHUS aTOMOB B MOJIEKYJIE.
PaznuuaroT Tpu BUAA CTPYKTYPHON M30MEpPHUH:

BH/JI N30MEPHUH, CBI3aHHBIN C U3MEHEHHUE CTPOCHHUSI YTIJIEPOHON LTI, HA3BbIBACTCS U30Mepueti
yenepooHoeo ckenema (M30MepueH 1eTH).

BH/JI NU30MEPHUH, CBI3aHHBIN C U3MEHEHUEM MECTa PACIIOJIOKEHUSI KPAaTHOM CBSI3HM M /HJIM aTOMOB U
TPy aTOMOB (TaJIOT€HOB, TUAPOKCO-, HUTPOTPYIII U JAP.), 3aMECTUBIIUX aTOMBI BOJIOPOJA B
YIJIEPOJHOM LIETH, HA3BIBAETCS UzoMmepuell nonodxcenusi. Hapumep,

CH;-CH,-CH=CH;u CH; -CH=CH-CH

Oyren-1 OyTeH-2

Medickaaccosas uzomepus. I3omepbl IMEIOT OIMHAKOBYIO MOJIEKYIISIpHYIO (hOpMYyIly, HO
OTHOCATCSI K Pa3HbIM KJIacCaM OPraHUYEeCKUX coennHeHnuid. Harmpumep, 3STUIOBBIN ciUpT U
JTUMETUIIOBBIN 3up oTBevaroT hopmyne C,HgO:

CH; - CH, - OH CH; - O - CHs

cnupm Tyy,= +78,4°C apup  Tn=-23,7°C

Ilpocmpancmeennas uzomepusi 00yCIOBINBACTCS PA3TMYHBIM PACTIONOKEHUEM aTOMOB U TPYIIT
aTOMOB B IPOCTPAHCTBE.

[IpocTpancTBeHHAs M30MEPHS TTOIPA3ACTAETCS Ha: a) TEOMETPUUIECKYIO (Yuc- U mpauc-

I/I3OMCpI/IIO), OHa BO3MOKHA IIPHU HAJTMIUU JIBOMHOH CBS3H B KOPHE MOJICKYJIbI:
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\ \ /

C C\ C C
H3C H H3C CH3
TpaHc-0yTeH-2 uc-0yren-2

0 ) Onmuueckas (3epKKAIbHAS), OHA BO3MOICHA NPU HATUYUU ACCUMEMPUUHO20 AMOMA Y21epood
(npu amome yenepooa 4 pazuvix 3amecmumeris,)

3. Mouekyia KaKJ0T0 BeliecTBa 00J1a1aeT ONnpeIeIeHHBIM XUMHUECKIUM CTPOEHHUEM, KOTOPOe
MOXKET 6BITB YCTAaHOBJICHO XUMHWYCCKHUMH MCTOAaMMU. I/Isyqa;l CBOMCTBA BEIIIECTBA MOKHO
OTIPEICTUTh XUMHUYECKOE CTPOCHHUE €T0 MOJICKYJIbI, a IT0 CTPOSHUIO MOJIEKYJIbI - IPEABUICTh
CBOICTBA BEIIIECTRA.

4. ATOMBI HJIM TPYIIIBI aTOMOB, 00pa3yIOIINUE MOJIEKYITY, B3aMMHO BJIHSIOT JPYT HA IPYyTra, OT YETO
3aBUCAT U XUMHUYECKHE CBOMCTBA COCANHCHUA.

Teopus bytnepoBa siBunack HaydHBIM (QYHIAMEHTOM OPraHUYECKON XUMHH H

criocoOcTBOBaja OBICTpOMY €€ pa3BuTHIO. Onupasick Ha moyiokeHus: Teopur, A.M. Bytnepos nan
00BsICHEHHE SIBIICHUIO U30MEPUH, TTPEICKa3all CYIIECTBOBAHUE PA3IMUHBIX U30MEPOB U BIIEPBHIE
MOJIYYHJT HEKOTOPBIE U3 HUX.

3ananus:
1. Ha3zBaTp BemECTBO MO CUCTEMATUYECKOM HOMEHKIIATYpE:

CH,~CH-CH,—CH,.
|
CH,
2. Tansl popmynsl cneayronmx Bemects: CHy, C,Hs, C3Hg. Onpenenure BaJeHTHOCTh aTOMa
yriepoja.
3. CocTaBUTH CTPYKTYPHYIO (GOPMYITY YIJIEBOIOPO/IA 1O €r0 HA3BAHUIO «2,3-TUMETHIIICHTaH».
4. ns 2,2,3-TpUMeTUIINIEHTaHa COCTaBUTh (DOPMYJIBI ABYX TOMOJIOTOB M JIByX U30MEPOB.
5. 3anumuTe COKpAIIEHHYIO CTPYKTYpHYIO (opMyny BellecTBa € JIMHEHHON yriepoaHoi
I[ETTOYKO, COCTaB KOTOPOT'O COOTBETCTBYET MoJieKysipHOU Gopmyne CeH 4.
CoctaBbTe 17151 HETO CTPYKTYpHBIE (OPMYJIBL:
a) IByX TOMOJIOTOB (C OOJIBIIIMM YHUCIIOM aTOMOB yTJIEpO/ia), HA30BUTE.
0) IByX M30MEPOB, HA30BUTE.
6. Cpenu nepeuncieHHbIX BeIEeCTB HAaTH TOMOJIOTH:
a) CH; - CHz - CH - CHy — CH3 6) CH; - CH- CH- CH; - CH;3
CH3 1’|Hg 1’_|‘Hg

CH; -CH-CH:;-C
=) CHs | 2 - CH r) CH; - CH- CHz - CH-CHs;

. | |
CHs CH; CH;
) CH3
| " 1 1 1
CHs— C— CHp — CHy e) ('H3‘*|F'H‘('|H‘('H3
| 1 1
CH; CH; CHj
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7. PaccuuraiiTe CKOJIBLKO B JI. KUcaopoaa nmorpedyercs st cxuranus 100 kr merana (CHy)

KoHTposbHbIE BOIPOCHI:

UTto Takoe BaJIGHTHOCTH?

Kakue ocHOBHBIE MTOJIOKEHUSI TOPUU XMMHUYECKOTO CTpOoeHUs npennoxuin A.M. bytiepos?
JlaiiTe onpeneneHue 3MeKTPOHHON opOouTain?

Uro sBiIsIeTCSl TOMOJIOTaMH, a 4TO H30MepamMu?

Korna yrinepoa cunraercs nepBUYHBIM, BTOPUYHBIM, TPETUYHBIM U YETBEPTUUHBIM?

SNk W=

IIpakTuyeckasi padora Ne2
«IIpenesbHbIE YIIEBOAOPOABI: AJIKAHBD)

Hess: popMupoBaHue YMEHHUN UCTIONB30BaTh U MPUMEHATHh MEXKIyHAPOAHYIO HOMEHKIIATYPY
AJIKAHOB B ITPAKTHUYECKON pabOTe, OCHOBHBIE CIIOCOOBI UX MOTYUYEHUS.

AJIKaHBI — 3TO NIPE/ICNIbHBIE YTIIEBOJA0PO/IbI, COAEPKAIINE TOJIBKO OJMHAPHBIE CBSI3U MEKIY
atomamu C—C B MoOJIeKyJIe, T.€. CoJIepKaIlie MaKCUMAJIbHOE KOJIMYECTBO BOJIOPO/IA.

I'omosnornyeckuii psig aJJKaHOB

Bce ankanel — BelecTBa, CX0KHUE 110 (PU3UYSCKUM U XUMHUYECKUM CBOMCTBAM, U OTJIMYAIOIIHECS
Ha oaHYy WM HeckoJibko rpyni —CH,— npyr ot apyra. Takue BemiecTBa Ha3pIBalOTCS TOMOJIOTaMHU, a
P BEUIECTB, SBISIOMIUXCA TOMOJIOTaMU, Ha3bIBAIOT FTOMOJIOTMYECKUM PSIIOM.

CambIii IepBbIN MPEICTABUTENb TOMOJIOTHYECKOTO psija ankaHoB — metadn CHy, nnmn H-CH,—H.

[Tpo0KUTh TOMOJIOTHYECKUH P MOKHO, TIOCIIE0BAaTENbHO No0aBisis rpynny —CH,— B
YIJI€BOJOPOAHYIO LIETh aJIKaHa.

Ha3zpanue ajikaHa dopmyJia aJIKaHa
Meran CH,4

Dtan C,He

[Iponan CsHg

byran CsHo

I[TenTan CsHiz

I'excan CeH s

Tenran C7Hi6

Okran CsHis

Honan CoHpo
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Jlexan CioH22

O6mmas ¢popmysa roMmosiorudeckoro psiaa ankanoB CpHopyo.

[lepBbIe UeThIpe uieHa TOMOJIOTMYECKOTO psiia ankaHoB — ra3bl, Cs—Cj7 — )KUAKOCTH, HAYMHAs C
Ci3 — TBep/IbIC BEIIECCTRA.

Bce ankansl nerde Bojibl, HE PpaCTBOPUMBI B BOJIC M HE CMEIIMBAIOTCS C HEM.

CTpoeHue ajJiKaHOB

B monekynax ankanoB BcTpedarorcs xumuueckue cesizu C—H u C—C.

Ces3p C—H xoBanentHas ciadonomsipHas, cBsizb C—C — KOBaJICHTHAs HEMOJIspHAsL. DTO
OJIMHAPHBIE G-CBSI3U. ATOMBI yIiiepo/a B ajJKkaHax 00pa3yroT Mo 4eTbipe 6-cBsi3u. CieaoBarenbHo,
rudpuIM3aIs aTOMOB YIJIepo/ia B MOJIEKYJIaX ajJKaHOB — Sp”.

Vron = 109° 28’

HN3oMepus ajJkaHOB

CTpykTypHasi u3omepus

Jns ankaHOB XapakTepHa CTPYKTYPHAsi H30MepHs — H30MepPHs YIJIEPOJIHOI0 CKeJIeTa.

CTpyKTypHBIe H30Mepbl — 3TO COSUHEHMS C OJIMHAKOBBIM COCTaBOM, KOTOPBIE OTJIMYAKOTCS
MOPSIAKOM CBSI3bIBAHUSI aTOMOB B MOJIEKYJIE, T.€. CTPOCHHEM MOJIEKYII.

H30Mepnl yriiepoaHOro CKeJiera OTIN4arTCs CTPOCHUEM YIVIEPOIHOIO CKEJIeTa.

Onruueckasi u3oMepusi

Ecnu aToM yrieposaa B MOJIEKYJIE CBSI3aH C YETBIPbMS PA3IMYHBIMU 3aMECTUTENSIMU (ATOMaMU
WM aTOMHBIMU TPYIIIIAMHU).

XHMHYeCKHe CBOMCTBA AJIKAHOB

1. Peaknuu 3aMenieHust

1.1. 'aJloreHupoBaHue

AJKaHbI pearupyroT ¢ XJIOpOM U GpOMOM Ha CBETY WK NPU HATPEBAHUM.

[Tpu x0pHpOBaHUM METaHa CHayaua 00pa3yeTcst XJIOPMETaH.

XJopMeTaH MOKET B3aUMOEHCTBOBATH C XJIOPOM U Jajibllie ¢ 00pa30oBaHUEM TUXJIOPMETaHa,
TPUXJIOPMETAHA U TETPAXJIOPMETAHA.

1.2. HuTtpoBaHue aJIKaHOB

AJnKaHbI B3aUMOJICHCTBYIOT C pa30aBI€HHOIN a30THOM KUCIOTON MO paJIMKAIbHOMY MEXaHU3MY,
npu HarpeBanuu 10 140°C u o naBjieHneM. ATOM BOAOPO/Ia B ajIKaHE 3aMENIAETCsl Ha HUTPOTPYIIITY
NO,.

2. Peaknum pa3jio:keHus1

2.1. leruapupoBanue M JeruIpOUMKIN3ALMSA

JlernipupoBaHue — 3TO PEAKLINs OTILEIIEHUS] aTOMOB BOAOPOJA.

B kauecTBe kaTanu3aToOpoB JErHIPUPOBAHUS UCIOIB3YIOT HUKENb Ni, Iuiatuny Pt, mamnanuii Pd,
oxcuabl xpoma (III), xxenesa (I1I), nuuka u ap.

[Tpu nerunpupoBanuu OyTaHa Mo AEMCTBHEM METaNIMYECKUX KaTaJu3aTOPOB 00pa3yeTcsi CMECh
npoaykToB. IIpeumymiectBeHHO 00pa3zyercs OyTeH-2.

2.2. ITupoaus (IeruApupoBaHUe) MeTaHa

[Tpu MeJIEHHOM ¥ JUTUTENbHOM HarpeBanuu 10 1500°C Metan pasiaraercsi 10 IPOCTHIX
BEILIECTB.

IIupoau3 MeTana — NPOMBIIIIEHHBINA CIIOCOO MONTY4YEeHUS alleTHUIICHA.

2.3. Kpekunr

KpexkuHr — 370 peakuus pa3inoxKeHHs ajJkaHa ¢ IJIMHHON yrJIepoIHOM LIEeTb0 Ha alKaHbl ¢ Oosee
KOPOTKOM YIVIEPOJAHOU LIENBIO U AJIKEHBI.

Kpekunr ObiBaeT TepMHUUYECKUI U KATATUTHYECKHI.

TepMuyecKkuii KPeKHHI IPOTEKAET NPU CUIILHOM HAarpeBaHUM 0€3 J10CTyIa BO3AyXa.

IIpu 5TOM MOTy4aeTCcsi CMECh aJIKAHOB U AJIKEHOB € PA3JIM4YHON JUIMHOW YTIIEPOIHOM LENnu U
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Pa3IMYHON MOJIEKYJISIPHON MacCOM.
KaraimuTnyeckuii KpeKHHI IIPOBOJIAT MpH 0oJiee HU3KOM TeMIepaType B IPUCYTCTBUH
KaTam3aTopoB. ITpoliecc conmpoBoKIaCTCS PEAKIIUIMH H30MepH3aluu 1
aeruapupoBanusi. KarammzaTopsl KaTaIMTHUYECKOTO KPEKUHTA — IIEOTUTHI (QTFOMOCHITMKATHI KaJIbITUs,
HaTpUs).
3. Peakniuu OKMCJIEHUA AJIKAHOB
AJIKaHBI — MAJIOIIOJISIPHBIC COCIMHCHHMS, IIO3TOMY ITPU OOBIYHBIX YCIOBUSX OHH HE OKHCIISIOTCS
JaKe CHJIbHBIMUA OKHCIIUTEIAMU (TIEpMaHTaHAT KaJIUsl, XpOMAT WJIK AUXPOMAT KaIus U JIp.).
3.1. ITos1HOE OKMC/IEHHE — TOPEeHUe
AJkaHbl TOPAT ¢ 00pa30BaHMEM YIJIEKUCIIOTO ra3a M BOJIbI. Peakiiusi ropeHus alkaHOB
COIPOBOXKAAETCS BBIICTICHUEM OOJIBIIOTO KOJMYECTBA TETUIOTHI.
CH4 + 202 — CO, + 2H20 + Q
[TpoMBbINITICHHOE 3HAYCHUE UMEET PEaKIus OKUCICHHUS METaHa KUCIIOPOJOM J0 TPOCTOTO
BEIIECTBA — yIJepoa:
CH4 + 02 —-C+ ZHQO
OTa peakiys UCTIONb3yeTCs AJIs MOTYUEHUS CaXKU.
3.2. KataanTuyeckoe OKUCJIEHUE
o Karamutnueckoe okuciaeHue OyTraHa — MPOMBIILICHHBINA CITOCO0 MOJIYYCHHS YKCYCHON KUCIIOTHI.
e Ilpu KaTaIUTHUECKOM OKHUCJIICHHMH METaHa KUCIOPOAOM BO3MOXKHO 00pa30BaHHUE Pa3IMUHbBIX
MIPOJIYKTOB B 3aBUCHMOCTH OT YCJIOBHMH MPOBEICHUS MpoOIlecca M KaTaiau3aropa. Bo3amoxHO
o0pa3oBaHKe METaHOJIa, MyPaBBHHOTO aJIbJICTHa WM MYPaBbUHON KHCIIOTHI.
e BaxHoe 3HaueHHe B MPOMBIIUICHHOCTH UMEET IMapoBasi KOHBEPCHsI METaHA: OKUCIICHUE METaHa
BOJITHBIM TIapOM IIPH BBICOKOM TeMIIeparype.
[TpoayKT peakiuu — TaK Ha3bIBAEMbI «CHHTE3-Ta3».
4. M3omepu3anusi aJJIKAaHOB
[Tox melicTBHEM KaTaau3aTopa U MPU HarpeBaHUHU HEPA3BETBIICHHBIC AJIKAHBI, COACPIKAIIUE HE
MEHEEe YeThIPEX aTOMOB YTJIepoa B OCHOBHOM IIETTH, MOTYT IPEBPAIIATLCS B 00JIee pa3BEeTBICHHBIC
AJIKAHbI.
IonyyeHnune ajlKkaHoB
1. BzaumojeiicTBHE rajioreHaJIKaHOB ¢ MeTA/LUIMYeCKUM HaTpueM (peakuusa Biopia)
OT0 OJMH U3 JJADOPATOPHBIX CIIOCOOOB MOTY4YEeHUS adKaHOB. [Ipu 3TOM NPOUCXOAUT yIBOCHHE
YTIEPOJHOTO CKENeTa.
Peaktust 00JTbIIe IOIXOANUT IS TTOJTYYCHUS CAMMETPUYHBIX aJIKAHOB.
[Tpu mpoBeieHNU CHHTE3a CO CMEChIO Pa3HBIX FaJIOT€HAIKAHOB 00pa3yeTcsl CMECh Pa3HbIX
aJIKaHOB.

3. JlekapOokcuaupoBaHue coJieii KapOOHOBBIX KHCJIOT (peakuusi [roma)

Peakuus [{roma — 5T0 B3aMMOJIEHCTBHUE COJIel KapOOHOBBIX KUCIOT C MIEI0YaMH MPU
CIUTaBJICHUH.

R—-COONa + NaOH — R-H + N32C03

Jexkap0oKkcHJIMpoOBaHUe — 3TO OTIIEIUICHNE (JIIMMUHUPOBAHUE) MOJIEKYJIBI YTIIEKUCIIOTO Tra3a
u3 kapOokcunbHO# rpynmsl (-COOH) wiu opraHnyecKoil KUCIOTHI WM KapOOKCHIIATHOM TPYIIIHI (-
COOMe) comu OpraHNYeCcKOM KUCTOTHI.

[Tpu B3auMoOIEHCTBUY areTaTa HATPHs C TUAPOKCUIOM HATPHsI TIPH CILIABICHUH 00pa3yeTcs
MeTaH 1 KapOOHAT HATPU:

4. 'mapupoBaHue aJKEHOB, AJIKMHOB, IIUKJI0AJIKAHOB, AJIKAaHCHOB

[TosryueHne ajJJKaHOB B NPOMBIILIEHHOCTH
B npomblnuieHHOCTH aNKaHbl NOJIy4YaoT U3 HeTH, KAMEHHOI0 YIJIsl, IPMPOIHOIO B
nonyTHoro rasa. [Ipu nepepabotke He()TH UCTOIB3YIOT PEKTU(PUKAIINIO, KPEKUHT U APYTUe CIOCOObI.
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7. 'mapouu3 kapouaa aJioMHUHUS
OnuH U3 croco0OB MOTYYCHHS] METaHa — TUPOJIN3 KapOuaa alfOMUHUS:
Hanpumep, KUCIOTHBIN THAPOIIN3:
Al4C3 + 12HCI = 4A1Cl3 + 3CH4
WJIA BOJIHBIM TUPOJIN3:
A14C3 + 12H20 = 4A1(0H)3 + 3CH4

8. N'asudukanus yrias
Eme oqun cnioco0 nmosrydueHust Mmetana — ra3udukanus TBeporo Tormmsa. [Ipotekaer mpu
HarpeBaHuu, MO/ AaBJICHUEM B IPUCYTCTBUM KATAIM3aTOPA :
C+2H, =CH,

3agannsa

1.I'omostoruveckuii psja MeTaHa COCTaBIISIOT yriieBoiopoasl: Mmetad CHy, aTan C,Hg, mpomnan
C;Hg, 6yran C4H o u T.1. Eciii unciio atoMoB yriiepojia B 3TUX COSIMHEHUSAX 0003HAYUTh
OyKBOH 1, TO UeMy OyJIeT paBHO YHCJIO aTOMOB BOoJ0opoaa?

3amonaUTe TAOIUITY, TIOJIL3YAICh TOTYYCHHBIM PE3YyIbTaTOM.

Ha3zBpanue Yucsio aToMOB Yucsio aToMOB MouJuexkyasipHast

yrjepoaa yrjepoaa BOJI0pO/a dopmyaa

[

Meran 2¥1+2 =4 CH4

OTaH
IIponan
byran
IlenTan
I'excan
I'enrran
OxTaH
Honan
Hexan

(RIS N[k (wW|N

[
[—}

2.CocTaBbTe MOJIEKYJISIPHBIE (POPMYITBI TTPEACIBHBIX YTIIEBOIOPOIOB, B MOJIEKYJIaX KOTOPBIX
YKCJIO aTOMOB YIJIEpO/a MOcaeA0BaTebHO Bo3pactaet ot 10 mo 20.

3.CocrtaBbTe (hopMysIbl H30MepoB, uMerommux coctaB C7H .

J151st TOro 4ToOBbI HAYYUTHCS COCTABIATh Tpadudeckue GopMyIbl U30MEPHBIX BEILECTB,
3amonHuTe Tabnuily. B meBoM cTonbiie 3amrcan mopsaoK AeHCTBUN U oOpaselr ero BeimoiaHeHus. Cripasa
OCTAaBJIEHO MECTO, Ti€ BBl caMOCTOSATENBLHO BBIIMOIHUTE 3TO AEHCTBHE

JaliTe Ha3BaHUS MOJIYYEHHBIM U30MepaM 110 anroputmy: 1) IlponymepoBaThs camyio JJIMHHYIO
YTJIEPOIHYIO IIETIh.

2)Ha3Batb Bce paauKallbl M yKa3aTh UX MECTO B MpOHyMepoBaHHOU 1enu. 3)Ha3parhb
MIPOHYMEPOBAHHYIO LETIb.

4. HamuimmTe MoJHBIE U COKpallleHHbIe Tpaduyeckue GopMyIbl BCEX BEIIECTB, KOTOPHIE UMEIOT
coctaB CgHg. JlaiiTe Ha3BaHUS MOTy4YEHHBIM U30MEPAM OKTaHa.
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5. V3 nmpeiioskeHHBIX MOJICKY/ISIPHBIX (DOPMYJT BRITUIITUTE (POPMYIIBI IPEACIbHBIX
yrieBoaoponoB, CsHyn; C7H 45 CgHig; CioHaz; CooHaay CoHy; CsHg; CsHg., Ha3oBUTE 3TH
BEIIECTBA.

KoHTpo/ibHbIE BONIPOCHI:

1. KakoBbI ClIOCOOBI ITOTyYEHHUS aIKaHOB?

2. B yeM 3akirogaercs cyTh cuHTe3a Bropia?

3. Kakoit ankan Henb3s MOIYyYUTh CUHTE30M Bropia?

4. Kakue BUJbl HOMEHKJIATYPhI BbI 3HaeTE?

5. CocTaBUTh CTPYKTYPHBIE (GOPMYIIBI 2-METHIIIPOIaHa, 2,3-TUMEeTHI, 3,3-TUMAITHIITeKCaHa.
6. MoxHO 71 U3 OyTeHa MMOJyYUTh MeHTaH?

IIpakTnueckas padora Ne3
«HenpeneabHble YIJIeBOAOPOAbI: ATKAAHEHbI»

Heab: chopMupoBaTh 3HAHUSI 0 XUMUYECKUX CBOMCTBAX, PA3BUTh MPAKTHUECKHUE HABBIKU
COCTaBJICHUS CTPYKTYPHBIX (OPMYJT aJIKAIMCHOB ¥ YMEHHUE UM JaBaTh Ha3BaHUE.

AJIKagueHbl (IUCHBI, TUESHOBBIC YIIIEBOIOPO/IbI) — COSAMHCHHUS, B MOJICKYJIaX KOTOPBIX
MPHUCYTCTBYIOT JBe ABOMHBIE cBsi3u. OOmas popmyna C,Hy, 2.

Kinaccudukanus 1ueHoB

Kymynuposannvle Ouervt — COETMHEHHS, B MOJICKYJIaX KOTOPBIX JIBE TBONHBIC CBSI3U
PacIoJIOXKEHBI Y OJTHOTO U TOTO ke aroMa yraepona: CH,=C=CH-CH,—CHj3 (nenmaouen-1,2)

Conpsidicennble Ouerbl — COSTMHECHUSI, B MOJIEKYJIaX KOTOPBIX JIBE JIBOMHBIC CBS3U Pa3/ICIICHBI
oaHo npocrtoi cBsa3pi0: CH,=CH-CH=CH-CHj; (nenmaouen-1,3)

H3zonuposannvie Ouenvt — COCTMHEHUS, B MOJICKYJIaX KOTOPBIX JBE JBONHBIC CBSI3U Pa3/ICiCHBI
6onee yem oauoit mpoctoit csizpto. CH,=CH-CH,-CH=CH, (nenmaouen-1,4)

CtpoeHue ConpsiKEHHBIX TUECHOB

PaccmotpuM cTpoeHue conpsikeHHOTO ankaaueHa OyraaueHa-1,3. Monekyna uMeeT TIocKoe
crpoenne. Bee 4 atoma C B sp*-rubpransamii, 2 IBOMHBIX cBs3r. OIHAKO [UTHHA STHX IBOMHBIX CBSI3CH
(0,135 um) 60mbI11e, yeM y ankena (0,133 Hm), a mpocTas cBs3b Mex 1y aTomamu yriepoaa (0,146 Hm)
kopoue, yem cBs3b C-C B ankanax (0,154 am).

[TponCXOUT YaCTHYHOE IMePEKPBIBAHNE 7T-JICKTPOHHBIX 00JIAKOB MEXIY 2-M U 3-M aTOMaMu
yrIepoia, ¥ YeThIpe p-opOUTau 00pa3yloT eUHOe T-3IeKTPOHHOE 001aKo. Takoi THI TepeKpbIBaHUs
opOuTasneil Ha3bIBAIOT conpaxcenuem. YeTbIpe FJIEKTPOHA HE JTOKATN30BaHbI TIOTIAPHO Ha JIBOMHBIX
CBSI35IX, @ pacIpe/IeICHbI BAOJb BCEH LIETIH — 0€/10KAU308AHbL.

CBolicTBa CONPSHKCHHBIX TUECHOB

Tunu4HbIe peakiuu — IeKTPOoPUIBHOE TPUCOETUHEHHE.

Peaxius ¢ u36p1TKOM OpoMa:

CH,=CH-CH=CH,; + 2Br, — CH,Br—CHBr—CHBr-CH,Br

[Tpu B3aumoneticteuu 1:1 oOpazyercsi cMech.

OO0bIYHOE TPUCOETUHEHHUE!

CH,=CH-CH=CH, + Br, — CH;Br—CHBr—CH=CH,

CornpsikeHHOE TPUCOETUHEHUE!

CH,=CH-CH=CH, + Br, — CH;Br—CH=CH-CH,Br

[Tpu conpspKeHHOM MPUCOSTMHEHHUH 77-3JIEKTPOHHOE 00JIaK0 IMEeHA YYaCTBYET B PEaKIIUU
MIPUCOCTMHECHHS KaK €IMHOE TIeN0e.

[Tomyuenue nueHoB

1. B mpombineHHOCTH OyTanueH-1,3 1 U30MpeH MoTy4aoT KaTaTUTHYECKUM JeTHIPUPOBAaHUEM
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OyraHa u 2-mMeTunOyTaHa, BEIACIICHHBIX U3 (QpaKIuil HeQTeeperoHKu.

2. byraguen-1,3 B IpOMBIIUIEHHOCTH MOJIYYalOT U3 3TWJIOBOro cupTa o meroay C. B.
JleGenena.

3. JIabopaTopHBbIii CIOCO0 — peaKIMy OTIIEIVICHUS, HAlIPUMED.

[IpumeneHue TUEHOB U TEPIICHOB

B mpOMBIIITIEHHOCTH AUEHBI UCTIONB3YIOT JUIsl MOTY4YeHHUS CHHTETUYECKOT0 KaydyKa.

YTI1eBOAOPOIBI, COMIEpIKAIIKE 1BE U O0Jiee ABOMHBIC CBSI3U B MOJIEKYJIC — MEPHEHbl — ITHPOKO
pacnpocTpaHeHbl B PACTUTEIbHBIX OPraHU3MaXx, 4acTo 00J1a/1at0T NPUATHBIM 3araxoM. CMecu TeprieHOB
WCIIONB3YIOT B IPOU3BOJICTBE JyXOB U apOMATUUECKUX OTAYIICK, & TAK)KE B MEJIUIIMHE.

KvzHeHHO BakeH Ui yelloBeKa b-kapomuH, KOTOPBINA MpeBpaliaeTcs B OpraHu3Me B BUTaMUH A,
OH COJIEP’KUTCS B KPACHBIX U KeNThIX moAax (puc. 3). Kpacuslii BeT b-kapoTuHa 00yCIIOBIEH
JUTMHHOM LIETIOYKOM COMPSIKEHHBIX ABOMHBIX CBA3EH.

3ananusa:
1. CocraBbTe CTPYKTypHBIC (DOPMYIBI YIIEBOJAOPOJOB: a) 3-M30MPONUi-4,5-AUMETHITENTEH-2;
0)1,2-muxnop-4-3TUNoKTaAueH-2,3.
2. Hammmure CTpyKTypHBIE (OPMYJIBI IBYX TOMOJIOTOB M JABYX M30MEPOB IEHTEHA-1 W gaiTe UM
Ha3BaHMUSI.
3. OcymecTBuTe MpeBpalieHus: 0yraH—2-xJ10p0yTaH—>0yTeH-2—>0yTaH—> TUBUHUI—> YT JICKHCITBINA
ras.
4. Pemmure 3anauy: Onpenenurte MOJEKYIIpHYIO GOPMYITy YIIIE€BOI0OPOa, €CIIM MacCOBast OJIS
yriaepona B HeM paBHa 85,7%, a MIOTHOCTH 3TOTO BEILECTBA cocTaBiser 1, 25 r/m.
5. 2. Kakue 13 MepeurciIeHHBIX TUSHOB MOTYT CYIIIECTBOBAThH B BUJIC IMC- U TPAHCU30MEPOB:
a). Oyraauen-1,3;
0). 2-meTmiOyTaauen-1,3;
B). meHTaaueH-1,3;
r). rekcaauen-2,4;
n). 2,3-numetunOyranues-1,3 ?
6. M3onpeH MOKHO TIOTYYUTh IBYXCTaIHUIHHBIM JCTHAPUPOBAHUEM . . .
a) H-OyTaHa
0) nzobyrana
B) 2,3-muMeTni0yTaHa
r) 2-mMeTui0yTaHa
7. Kakoe coenrHeHue SBISETCS MPOIYKTOM HEMOJIHOTO OpoMupoBanus OyragueHa-1,3?
a) 1,2-muépomOyTeH-2
0) 3,4-nuépomOyTeH-1
B) 1,4-nubpomOyTeH-2
r) 2,3-1u6poMOyTeH-1

IIpakTnuyeckas padora Ned
«IIpupoaHBIe HCTOYHUKH YIJIEBOAOPOAOB U UX NepepadoTKa»

Lesb: W3y4uTh TPUPOIHBIE HCTOYHUKH YTIIEBOJOPOIOB, OCHOBHI UX TepepaboTKu. PackphiTh
CYIIECTBYIOIME B3aUMOCBS3U (TIPUPOJIA CHIPbS - XUMH3M IIPOLIECCa; CBOWCTBA MPOIYKTA — €ro
MIPUMEHEHNE).

B npupoze yrieBogopoas! BCTpeyaroTest B BUAe He(TH, IPUPOTHOTO Ta3a, KAMEHHOTO YIJIsl.

HedTbs — MacisHUCTAS )KUAKOCTH OT CBETIIO-OypOT0 0 YEPHOTO IBETA C XapaKTEPHBIM
3araxoM MPUPOTHOTO MIPOUCXOMKACHUS, COCTOSIIAS U3 CMECH Pa3IMYHbIX YTIIEBOI0POIOB

CocraB: ankaHbl, IUKJIOATKAHBI, apEHBI (APOMAaTHYECKHE YIIIEBOAOPOIBI), a30T, CEPa, BOAA H Jp.

Hedrenponykrsr: 1) cBetiibie (O€H3UH, KEPOCUH, JTUTPaH), 2) TEMHbIE (Ma3yT)
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[TpoxyKThl mOTy4aeMble U3 Ma3yTa: CMa304YHbIC Macla, Ba3esnH, napaduH, achaibToBble
BEIIECTBA, I'yJJPOH.

IIpupoaHbIii ra3 — OECIBETHBIN ra3, COCTOSIINUN U3 CMECH Pa3IINYHBIX YTIIECBOIOPOIOB
(TIpenMyIIeCTBEHHO U3 METaHa).

1o 99% metana, ocTtanbHOE 3TaH, MponaH, OyTaH, a30T, YIJIEKUCIIbIN Ta3, BOAA U T.1.

[Ipumenenue: TormBo (Bbiaensiercs TemioTra Q), B ObITY, ChIPbE J11 XUMUYECKOM
IIPOMBIIIJIEHHOCTH, Nony4aoT caxy (C), Booopos, alleTUIIEH, CIIUPTHI, allbJETU/Ibl, KApOOHOBBIE
KHCJIOTBI, TaJIOT€HONIPOU3BOHBIE YTIIEBOAOPOIOB U IP.

[TonmyTHO-He(DTsAHOI ra3 comepkut 10 42% MeTaHa, OCTaIbHBIC JPYTHUE YTICBOIOPOIBIL.

Ero nendar Ha cmecu:

-ra30BbIil OEH3MH — COCTOUT U3 IIEHTaHA U TeKcaHa, IPUMEHSIETCS KaK TOIUIMBO JUIsl JBUTraTenei
BHYTPEHHEI0 CrOPaHMsI

- IPOTIaH-0yTaHOBAsI CMECh — IPUMEHSETCS KaK CKM)KEHHBIH ra3 B BUJIE TOIUIMBA (B OBITY U JUIs
3aI10JIHEHMS] 3aKUTAJIO0K)

- CYXOH ra3 — METaH U HEMHOI'O 3TaHa, IPUMEHSIETCS B KAUECTBE TOIIMBA MJIM KaK ChIpbe 1JIs
XUMUYECKOH MPOMBIIUIEHHHOCTH.

KamenHblii yroJjib — TBEpJ10€ roproyee Moje3Hoe UCKOIaeMoe, KOTOPOE UMEET CII0KHBIM
COCTaB.

Cocras HedgTHn

B 3aBucuMocTH OT MeCTOpOX1eHUs He()Th UMEET pa3anyHblil cocTaB. B HE€ MOryT BXOJIUTH:
aJIKaHbl, [IUKJI0ATKaHbl, ApOMaTHUYECKHUE YTIIEBOIOPOIbI.

®pakuuu HePTH

Opaxkuus, cooupaemast ot 40 10 200°C — dpaxims OEH3MHOB — COJIEPHKHUT YIIIEBOIOPOBI OT
CeHiz mo Ci1Hos.
Jlurpounosas ¢pakiusi, coonpaemas B pezaenax ot 150 mo 250 °C, comepKuT yrieBoJ0pOIbI OT
CsHis mo Ci4Hso.
KepocunoBas ¢paxius Bkiroyaet yraeBoaopoast ot CioHye mo CisHig ¢ Temneparypoit kunenus ot 180
1o 300°C.
B cnenyromieit ¢ppakiuu nomyyarot razoins (Beie 275°C) — Au3ensHOe TOITUBO.
Ocratok nocie neperoHku HeTH — Ma3yT — COAECPIKUT YIIIEBOJIOPO/IbI C OOJIBIIMM YHCIOM aTOMOB
yraepoaa (40 MHOTUX JIeCITKOB) B MoJsiekyJe. [locie oTroHku ocraercs ryapoH. Ero npuMeHstor B
JIOPO’KHOM CTPOUTEIBCTBE.

Ileperonka negru

ITeperonka — 370 pa3zaeneHue HeTU Ha OT/IENbHbIE (PPAKIIMU IO TEMIIEPAType KUTIEHHUS.

[leperonka HEQTH OCYLIECTBISIETCS B PEKTH(PUKAIMOHHOI KOJIOHHE.

IIponecc ocymiecTBisieTcs B AByX anmnaparax: B TpyO4aroil neun Hed s HarpeBaercs a0 320-350
°C ¥ OCTyNaeT B peKTU(UKAIMOHHYIO KOJIOHHY.

BHyTpu oHa HMeeT TOpU30HTaIbHBIE IEPETOPOJIKH C OTBEPCTUSAMH, TaK Ha3bIBAEMBIE TAPEIIKH.

[Tapsl HEQTH MOJAIOTCS B KOJIOHHY U MOJHUMAIOTCS BBEPX, IPU 3TOM MOCTENEHHO OXJIa)KAl0TCs
U COKMKAOTCS.

MeHnee neTyuue yriieBoAopoIbl KOHIEHCUPYIOTCS BHU3Y, 00pa3ys ra3oilieByro Gpaxiurio.

Beimie cobupaercsi kepocHH, a 3aTeM — JUIpouH. Hanbosee netyune yrieBoaopo/ibl BEIXOAAT
B BU/JIE TAPOB U3 KOJIOHHBI U CIKUKAIOTCS, 00pa3ys OeH3MH.

['maBHBIN HEJOCTATOK MEPEroHKU HehTH — Mablil BeIxoa OeHs3uHa (e 6omee 20%).

Mas3yT neperoHsoT B TaKuX kK€ 2-yX anmnaparax Mpu BakyyMme (Io1y4aroT CMa30yHbIe Macia,
BazeJMH, napaduH, TyApPOH).

KpexkuHr HeTenpoaykToB

Kpexkunnr — pacuienienue yrieBoJopo10B ¢ JIMHHON LENBIO Ha YIIIEBOAOPObI C MEHbBILIEN
OTHOCUTEILHOW MOJIEKYJIIPHOU MacCO.

Takoii mpouecc Ha3bIBaeTCS KPEKMHIoM (110 aHri. crack — pacmienisTs). [IpoMblnuieHHbINH
MeTO]l KpeKrHra Obl1 n300peTeH pycckum nnxkeHepom B. I'. Illyxossim B 1891 1.
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[Tporecc KpeKHHTra MPOUCXOAUT C Pa3pbIBOM YITIEPOAHBIX IIeTiel 1 0Opa3oBaHueM Oojiee
MIPOCTHIX MPECIbHBIX U HEMPEACIbHBIX YTIEBOIOPOIOB.
Hanpuwmep, npu kpekuHre rekcajekana 00pa3yloTcsi OKTaH M OKTEH:
CicHsz4 — CsHis + CsHie

OO0pa3oBaBiecs BelIeCTBA MOTYT pa3iararbes aajnee. [Ipu KpeKuHre okTaHa MOTyT
oOpasoBarbcs OyTaH U OYTEH:

CsH;s — C4Hs + C.H)

A npu kpekunre Oyrana o0pa3yroTcs 3TaH U dTHUJICH:

C4H10 — C2H4 + C2H6

Pa3nuyaroT 1Ba OCHOBHBIX BUJIA KPEKUHTA:

TepMuYecKuil KPEKHHT:

Pacmiennenue yrieBogopo10B MpoU3BOIUTCS TIPH BeICOKOW TeMiiepaType (470—550°C) u
JTaBJICHUU.

beH3uH TepMuuecKkoro KpeKUHra COACpKUT MHOTO HETIpeAeNIbHBIX YIIIEBOJOPOIOB U 00s1agaeT
Oo0JIbIIeH IETOHAIIMOHHOM CTOWKOCTBIO, YeM OCH3MH NpsSMOi eperoHkd. OH MeHee YCTOHYMB IpU
XpaHEHUH, TaK KaK HeMpeeNIbHbIE YTIIEBOAOPOIbI JIETKO OKUCIAIOTCS U onumepusytores. [loatomy k
OCH3HMHY TEPMUYECKOTO KPEKHHTa JOOABIISIOT aHTHOKUCIUTEIH.

KaranuTnyecknii KpeKMHr:

Pacuennenue yrieBogopo10B MPOUCXOAUT MPU HECKOJIBKO OoJiee HU3KOM Temneparype (450-
500°C) c mpuMeHEeHHEM KaTalu3aTopoB (aoMOCHIIUKaToOB). [Ipomiecc mpoucxoauT ¢ OombIiei
CKOPOCTBIO, YeM IPH TEPMUYECKOM KPEKHHTe. BeH3MH KaTaTUTHYECKOT0 KPpeKHHTa 00Jiee BRICOKOTO
KauecTBa, yeM OCH3MH TePMHUECKOTr0 KPEKUHTa, TaK KaK HapsAy C peaKlHUsIMU PACIICIUICHUS UIET
M30MepU3aLMs U 00pa3yOTCsl pa3BETBIECHHBIE YIIIEBOJAOPObI, KOTOPBIE €11l€ O0JIEe MOBBIILIAIOT
JETOHAIMOHHYIO CTOMKOCTh OeH3MHa. B OeH31He KaTaTuTUYECKOT0 KPEeKUHIa HEMpeIeIbHBIX
YTJIEBOIOPOAOB CONEPKUTCA MEHBIIIE, U IO3TOMY OH 00Jie€ YCTOWYMB IPU XPaHEHUH.

Emte ecth mupoJin3 — repmudeckoe pasnoxxenue (mpu temmnepartype 750) yrieBogopo1oB Ha
Oosiee JileTy4re BEIIEeCTBA, UCIOIB3YeTCs 2 anmapara (medb U KOJIOHHA) — TIOTY4al0TCs alTKEHBI,
CoJIep>KaIlie JBOMHYIO CBS3b.

ApomaTu3zanus HepTH
I[IpeBpalieHre npeaenbHbIX YIIEBOAOPOAOB M LIUKIOATKAaHOB HEPTH B apOMaTHUECKUE
yraeBoaopoAsl. Taxke apoMaTU3alMIo0 Ha3bIBAIOT PU(OPMHUHIOM.

Tak kak B He(h)TH coeprkaTCs TaKXKe MPOU3BOHbIE LIUKIIOTeKCaHa, HallpUMep,
METUJIIIUKIIOTEKCaH, TO U3 HETO MIPH ITUX K€ YCIOBHUSIX 00pa3yeTcst METHIOEH30J1 (TOTyo).

IlepepaboTka KaMEHHOIO0 yrJisi

KameHHbI#1 yroib nogsepraoT KOKCOBaHUI0. DTO HarpeBaHue 0e3 JocTyna Bo3ayxa npu
temmneparype 1000-1400°C. ITpu kokcoBaHuU 00pa3yeTcst KOKC (OYTH YUCTHIH YIIIEPO.T), KOKCOBbIN
ra3 (COCTOUT IPEUMYILECTBEHHO U3 BOJIOPO/A U METaHAa), aMMHAK, JIETOTh, apOMaTUYECKUe
yIJI€BOJIOPOJA U JIp.

AMMuavHas Bojja — U3 Hee TOTOBAT y100peHus

KaMeHHO-yronbHas cMoia — U3 Hee MOJIy4aloT apoMaTHYecKue coeinHeH s (OeH301, TOIyo,
dbenon u np.)

Kokc (C) — mpumMeHsieTcs B JOMEHHBIX Ileuax Mpy MPOU3BOJICTBE YYI'yHa B KaUeCTBE TOIUIMBA U
KaK BOCCTAHOBJIEHHUE )KeJie3a U3 €ro OKCHU/IA.

KoHTpoJibHBIE BONIPOCHI:

1. Kakue riaBHble IPUPOIHBIE HCTOUYHUKHU YIJIEBOJOPOIOB BaM U3BECTHBI?

2. KaxoB coctaB npupoHoro ra3za? [Tokaxure Ha reorpaguueckoil KapTe BaKHEHIINe
MECTOPOXKJCHUS: a) IPUPOTHOTO Ta3a; 0) HeTH; B) KAMEHHOTO YIJISL.

3. Kakue npeumymiecTBa 1o CpaBHEHHUIO € APYTUMU BUaMH TOIUIMBA UMEET MPUPOIHBIN ra3?
JU1d KakuXx Lenel NCroiib3yeTcsl IPUPOJHBINA ra3 B XUMUYECKOM TPOMBIIIIIEHHOCTH?
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4. Hanmmmte ypaBHEHHUsI PeaKLUi MOIyYEHHs: a) alleTUIeHa U3 MeTaHa; 0) XJIOpPOIIPEHOBOTO
KaydyKa U3 alleTUJIeHa; B) TeTpaxJiopMeTaHa U3 MEeTaHa.

5. YeM OTIMYAIOTCS MONMYTHBIE HE(TAHBIE Ta3bl OT MPUPOIHOTO Traza?

6. OxapakTepu3yiTe OCHOBHBIE NPOJIYKTHI, OTy4aeMble U3 MOMYTHBIX HEPTIHBIX ra3oB. Jlis
KaKUX 1IeJIe OHU UCTIOJIb3YIOTCS?

7. OxapakTepusyiTe pocT J00bIYH: a) ra3a; 0) HedTH; B) KAMECHHOTO YTJIA.

8. HazoBuTe BaxkHelime HeTEPOIYKTHI U YKaXKUTE 001aCTH X MpUMEeHeHus. Uem
pasnuyarTcs BaKHeHe HeTENPOAYKTHI 10 XUMUYECKOMY COCTaBy?

9. Kakue cMa3ouHbIe Maciia UCIOIb3YIOTCS Ha MPOU3BOJICTBE?

10. Kak ocyriecTBisieTcst meperonka Hetu?

11. Yto Ttakoe kpekuHr HepTu? CocTaBbTe YpaBHEHUS PEAKINI pACIICTIIICHHS YTIIEBOI0POIOB
CsH g u Ci,Hy6 mpu 3TOM Iporiecce.

12. TTouemy npu npsAMOii nieperonke HeTu yaaercs noiaydutsb He 6oaee 20% Oenzuna?

13. Yem oTimuaeTcs npoiecc KpeKuHra HepTu OT mporiecca ee IeperoHKu?

14. Yem oTnMuaeTcsi TEpPMUUECKUI KPEKUHT OT KaTtaauTuueckoro? Jlaire XxapakTepUCTUKY
OCH3MHOB TEPMHUECKOTO ¥ KaTAIUTUYECKOTO KPEKHHIOB.

15. Kak nmpakTHUeCKH MOKHO OTJIMYUTH KPEKHHT-0€H3WH OT O€H3MHA MPSIMO TepEeTrOHKN?

16. Uem oTiiruaeTcsi COCTaB Ta30B TEPMHUUECKOTO U KaTAIUTUYECKOT0 KPeKHHIOB? J{71s Kakux
LieJIeH 3T rasbl UCIONb3YIOTCS?

17. Yto Takoe apomatuzanus Hegtu? CocTaBbTe ypaBHEHUS pPEeaKIU, TOSCHAIOMIUX 3TOT
IpoLecc.

18. Kakue OCHOBHBIE MPOTYKTHI MOMYYaIOT MIPH KOKCOBAHUU KAMEHHOTO YyIiisf?

19. Kak mosty4aroT KOKC U I'/I€ €ro UCHOJIb3YIOT?

IIpakTnyeckas padora NeS
«OaHOoaTOMHBIE CTUPTHI»

I_[e.m): IIO3HAKOMHUTBCA C (1)I/I3I/I‘-I€CKI/IMI/I 1 XUMHUYECCKUMH CBOMCTBaAMHM OOHOATOMHBIX CIIMPTOB,
HU3YyUUTH 0co0OBbIe CBOMCTBA MHOTOATOMHBIX CIIUPTOB.

ATOMBI BOIOPOA B YTIIEBOJAOPOaX MOTYT OBITh 3aMEIIEHBI Ha TPYIIIBI aTOMOB, KOTOPHIE
OTIPEJIEIISIOT HE TOJIBKO MPUHAJIIICKHOCTH BEIIECTBA TOMY HJIM MHOMY KJIACCY COCTMHEHUM, HO U €T0
¢busznyeckre U XuMU4Yeckre cBoMCTBa. Takue rpynibl HA3bIBAIOT YYHKYUOHATLHBIMU.

[Tpou3BoHBIE YTIIEBOJOPOIOB, B KOTOPHIX OJMH WM HECKOJIBKO aTOMOB BOJIOPO/Ia 3aMEIIICHbBI Ha
ruapokcuibHyto rpynny — OH, Ha3pIBatoT cnupmamu.

B 3aBucuMoOCTH OT THTIA YTJIEBOJAOPOIHOTO PaJMKaia CIIUPTHI TOIPa3IEISIOT
Ha npeodenvhbie U HenpeoeibHble.

Ilpeoenvnvimu 00HOAGMOMHBIMU cnUpmMamu (A1IKAHOAAMU) HA3BIBAIOT OPraHUYECKUE
COEIMHEHM S, COJEpKAIME THAPOKCUIBbHYIO Ipyniy — OH, cBs3aHHYIO C alKHIIBHBIM PaJIMKaIOM:
CnH2n+1'OH

DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE THIPOKCUIIBHOM IpymIbl. ATOM KUCIOpoAa B
HEBO30YXJICHHOM COCTOSTHUY UMEET KOH(PHUTYypaIHiO BHEITHETO AJIEKTPOHHOTO YPOBHS 2s22p4; W3 IIEeCTU
3JIEKTPOHOB JIBA SIBJISIIOTCS HECTIAPEHHBIMU:

CUUTaOT 94TO aTOM KHCJIOPO/ia B CIIUPTAX HAXOJUTCS B COCTOSTHHH sp3 - THOpuaAM3aIuu. 3a cueT
JIBYX HECTIAPEHHBIX JIEKTPOHOB Ha sp3 -opOUTaIsIX aTOM KHCIOpo/ia 00pa3yeT ABE KOBAJIEHTHBIC
TOJISIPHBIE CBSI3U C aTOMaMH BOJIOPOJia U yriepoaa. Ha nByx Apyrux opOUTaIssX KUCIOPOI COACPIKUT
JIBE Taphl AJEKTPOHOB. [ MAPOKCHIIbHAS TPYIIIIa UMEET YTIIOBYIO GOpMY:

ATOM KHCIIOPOJIa 32 CYET BHICOKOM JIEKTPOOTPUIIATETLHOCTH HECET YaCTUYHBIN OTPUIATEIHHBINA
3apsia. ATOMBI yIiiepo/ia U BOAOPOAa 00€THEHBI AIEKTPOHHON TUIOTHOCTHIO U UMEIOT YaCTUIHBIN
MTOJIOKUTEIBHBIN 3apsia. Takum o0pa3oM, CHUPTHI IPEICTABISIOT COOO0M MOMSIPHBIE COSTUHEHUS.
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I'omoJiornyeckuii psja npeaeJbHbIX 0AHOATOMHBIX cnupTOB. U30oMepus. [IepsbiM
MIpeICTaBUTEJIEM TOMOJIOTMUYECKOTO PsAJIa MPEIeIbHBIX OJHOATOMHBIX CIIUPTOB SIBJISIETCS METUIIOBBII
CIUPT

Haunnas ¢ TpeTbero wjieHa roMoJ0rH4ecKoro psija, y CIUPTOB MOSBISETCS U30MEpHs
MOJIOKECHUS (DYHKIIMOHAILHOM TPYIIIBL, @ C YETBEPTOTO — U30MEPHSI YTIEPOIHOTO CKETIeTa.

Homenknarypa. Ecnu eudpoxcunvhas epynna HaxoquTcs y nepeuiHo2o yriaiepoaHoro aToma,
CIUPT HA3bIBAIOT NEPEUUHBIM, ECTTU Y 8MOPUUHO20 — GMOPUUHBIM, Y MPEMUUHO20 — MPEMUUHBIM.
O6mmas ¢popmya romosiorudaeckoro psijaa ankanojaoB C,Hap, 1OH.

B cooTBercTBHM € paBUiiaM U MEXAYHAPOAHOW HOMEHKIIATYpPhl IPU HA3BAHUH CIIUPTOB
BBIOMPAIOT CaMyIO JUIMHHYIO [ENOYKY YIJIEPOJHBIX aTOMOB M HYMEPYIOT C TOTO KOHI[a, K KOTOPOMY
Onvke TUAPOKCHIIbHAS rpyma. OCHOBOM CITYKUT Ha3BaHUE COOTBETCTBYIOIIETO YIIIEBOIOPO/IA C
nobasienueM cypdukca «-on-». LHudpa nocie Ha3BaHUS yKa3bIBaeT MOJIOXKEHUE THIPOKCHIILHOM
TPYIMIIBL B IETH.

du3nyeckue cBoiicTBa. B roMoniornueckom psay npeneiabHbIX OJJHOATOMHBIX CIIUPTOB HET
ra3000pa3HbIX BEHIECTB. ITO CBA3AHO C TEM, YTO MOJICKYJIBI CHUPTOB B 3HAYUTEIHHON CTEICHU
ACCOILIMUPOBAHBI, T. €. CBS3aHBI APYT C IPYTOM BOJOPOIHBIMH CBSI3IMHU.

DTUM 00BSACHAIOTCS 00JIe€ BRICOKHUE MO0 CPABHEHUIO C COOTBETCTBYIOIIMMHU aJTKaHAMH
TeMIeparypsl KunieHus 1 miaBiaeHus. Crnuptel 10 Cip — JKHAKOCTH, BBICIIHE CIIUPTHI — 1meepoble
gewecmaa.

Kunkue cnupthl OeciiBeTHbIE; 007a1al0T XapaKTepHBIM 3armaxoM. MeTaHoI U 3TaHOJ
CMEIINBAIOTCS C BOJIOM B JIIOOBIX COOTHOIIEHUAX. C yBEIMUEHUEM MOJICKYJISIPHOU MacChl
PacTBOPUMOCTH CIUPTOB MagaeT. TBep/pie COUPTHI B BOJIE MPAKTUUECKU HE PACTBOPUMBI U JIHIIICHBI
3anaxa. Memanon ouenv adoeum. HeGoupine ero KOJIMYECTBA BBI3BIBAIOT CJICTIOTY U CMEPTh.

IMosyyeHne u xXumMuyecKkHe CBOCTBA NMpeaebHbIX OJHOATOMHBIX CIIMPTOB

Cnoco0bl mostyyeHHus1 aJIKaAHOJI0B. Bee crnocoObl morydeHust mpeIebHbIX OJJHOATOMHBIX
CIUPTOB MOXKHO pa3JesuTh Ha obmue u cneuuduueckue. K o0mmm cBoiicTBaM OTHOCST TUIPOIIH3
raJIoreHaJIKaHOB, THIPATAIMIO AJIKEHOB, BOCCTAHOBJICHUE AJIbICTU/IOB; K CIIEIU(PUIECKUM - OTACIbHBIE
CHOCOOBI MOTYyYEHHUSI METAHOJIA U ATAHOJA.

1. I'uoponusz eanocenankanog. Ilpu B3auMoIeiCTBUU TaJOr€HIPOU3BOAHBIX MTPEIEIbHBIX
YII€BOJOPOAOB C BOJHBIMHU PACTBOPAMH LIEJIOYEH aTOM rajoreHa 3aMellaeTcs Ha TUAPOKCHIbHYIO
rpymiy. 9TUM CIOCOOOM MOKHO MOJIYYaTh CIUPTHI JIIDOOTO CTPOSHUS: TIEPBUYHBIC, BTOPUYHBIE,
TPETUYHBIE.

2. l'uopamayus ankenos. B mpuUCyTCTBUH KUCIOT MOJIEKYJIa BOJIBI PUCOEAUHSIETCS IO IBOMHON
yTIEPO-YTIAEPOAHOMN CBS3H STHIICHOBBIX YTIIIEBOJAOPOIOB ¢ 0OpazoBanueM cnuprta. [Ipucoenunenue
MPOTEKAET MO MpaBmily MapKOBHUKOBA: aTOM BOJI0pPO/Ia MPUCOEANHSIETCS K Haubosee
TUAPOT€HU3UPOBAHHOMY aTOMY YIJIepO/1a JBOMHOM CBS3U:

3. Boccmanoénenue kapbonunvHulx coeourenuti. Ilpu nponyckaHuM cMecH apoB allbJIeruia ¢
BOJIOPOJOM HAJl HUKEJIEBBIM KaTAIM3aTOPOM MPOUCXOAUT NMPUCOEANHEHUE BOIOPO/IA MO IBOMHOMN CBA3U
YTJIEPO]T — KUCTIOPO ¢ 00pa3oBaHUEM CIIUPTA.

4. Ilonyyenue memarnona. B mpOMBIIIIIEHHOCTH METHIJIOBBINM CIIUPT MOMTYYalOT U3 BOJSHOTO ra3a —
cmecu okcunaa yriaepona (I1I) u Bomopona.

Peakuuto Begyt npu temneparype 250 — 300°C B MPUCYTCTBUU KaTalIU3aTOpa OKCHIA [IMHKA WIIU
okcuaa xpoma(Ill).

5. IMomyuenue 3tanona. CrnenupudeckuM crmocoO0OM MOTYYSHHSI STUIOBOTO CIUPTA SBISIETCS
OpoXeHue PaCTBOPOB, COJIEPIKAIINX CaXapHUCThIE BEUIECTBA, HAPUMEP Caxapo3y WIH IITI0K03y. Tak,
TJII0K03a B BOJTHOM PacTBOpPE MO/ ecTBUEM (GEePMEHTOB (OpraHUYeCKUX KaTaau3aTOpOB OEIKOBOIMA
MIPUPO/IBI) IPETEPIIEBAET CHUPTOBOE OPOKEHNE, IPEBPAIIASACH B ATHIIOBBIN CITUPT.

XuMnueckue cBoicTBa cnupToB. CIIUPTHI MOTYT pearupoBath ¢ pa3pbiBoM cBsizeit O — H nnm
O — C B mepBOM clly4ae OHU MPOSIBIISIOT OY€HB CJIa0ble KUCIOTHBIE CBOMCTBA. BogHBIE pacTBOPHI
CIUPTOB HE JIEUCTBYIOT HA UHJIUKATOPHI.

1. Peakyuu 3amewenuss amoma 600opooda. [1oqoOHO c1abbIM KUCITIOTaM CIUPTHI
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B3aMMOJICHCTBYIOT CO IIEJIOYHBIMU METANIAMH ¢ 00pa30BaHUEM COJIEH — a1K0201m0o6 — 1 BBIACTICHUEM
Bosiopozia. Hampumep, Metayuinyeckuii HaTpuil pearupyer ¢ 3THIOBBIM CIIUPTOM, 00pa3ys 3TUiIaT
HaTpHUsL.

AJKOTOJIATHI EJIOYHBIX METAJIIOB JIETKO PEarupyroT ¢ BOJOH, B pe3yJIbTaTe 4ero oopasyercs
HWCXOJHBIN CIUPT U IIET0Yb:

C,Hs0ONa + H,O = C,Hs0H + NaOH

2. Peakyus smepughuxayuu. BaxxHeHIInM CBOHCTBOM CIIUPTOB SIBJISIETCS 00pa30BaHME CIOKHBIX
3pUpPOB ¢ KAPOOHOBBIMU KUCIOTAMHU.

Peakuuu sTepuukanuy mpoTeKaoT B MIPUCYTCTBUU CHIIBHBIX KUCIIOT B KQUeCTBE KaTaln3aTopa
U SIBJIAIOTCS OOPAaTUMBIMH.

3. I'openue cnupmog. CnUpPTHI TOPST HA BO3yXe OJIEAHO-TONYOBIM INIAMEHEM C BBIZCICHHEM
OO0JIBLIIOr0 KOJIMYECTBA TEIIOTHI:

CszOH + 302 = 2C02 + 3H20

OTUIIOBBIN CIUPT pacCMaTPUBAIOT KaK aJlbTepHATUBHOE OEH3UHY aBTOMOOMIIBHOE TOILIMBO.

4. Hecuopamayus cnupmos. llpu HarpeBaHUM CIIUPTOB C BOJOOTHUMAIOIIMMHU BEIIECTBAMHU
IIPOUCXOJUT OTILIEIIEHHE MOJIEKYJI BOJbL. Jleruaparanus MoKeT MpoTeKaTh Kak BHYTPH OAHOMN
MOJIEKYJIbI, TAK U MEKMOJIEKYIISIPHO.

BuyTpumonekynspHas aeruapaTtanus IpoTeKaeT Ipyu HarpeBaHUM CIIUPTOB €
KOHIICHTPHPOBAHHON CEPHON KHCIOTOH 10 Temmeparyps Gonee 180°C:

W3 3TUn0BOrO CupTa TakuM coco00M MOKHO MOJIYYUTh 3TUIIEH. MeTaHo B 10100HY10
peaxuIo He BCTYIaeT.

MesxmonekysipHas Aeruipartanus CliupToB IPOUCXOAUT MpH 0oJiee HU3KUX TeMIlepaTypax
(menee 14OOC). B sTom ciyyae oiHa MoJieKyIia BOJIbI OTHICTUISIETCS] OT JBYX MOJIEKYJ CIIUPTA U
00pa3yIoTCs COeTMHEHUs], OTHOCALIMECS K KIacCy MPOCThIX 3GUPOB. OHU SBIISIOTCS MEKKIACCOBBIMU
M30MEPAMHU CIIUPTOB.

5. Bzaumooeticmsue ¢ 2ano2eno8000pooHuimu Kuciomamu. CIUPTHL B3aUMOJEHCTBYIOT C XJIOpPO-
1 OpoMOBOAOPOIHON KKca0TOM. [Ipu 3TOM THapOKCHIIbHAS TPYIIA 3aMELIAeTCsl Ha aTOM raJloreHa:

C,HsOH + HBr = C,HsBr + H,O

IIpumenenne cnupToB. MHOTHE CIUPTHI UCIIOJIB3YIOT IS MTOJIyUYEHHUS CIOKHBIX 3¢gupoB. Nx
IIPUMEHSIIOT B IMILEBOI MPOMBIIIIEHHOCTH B KAYECTBE apOMAaTU3aTOPOB, OTAYLIEK U PAaCTBOPUTENIEH, B
napgromepun. MeTaHoI UCIIONB3YIOT JUIsl IPOU3BOICTBA (OPMaNbAETHIA, HEKOTOPBIX JIEKAPCTBEHHBIX
BemiecTB. Ero npumMeHstoT Takxke B KadyecTBE paCTBOPHUTENS JJAKOB U KpacoK. MemaHon ouersb 1006um.
OH sBiIsIETCS HEPBHO-COCYAUCTHIM siioM. [Ipu nonaganuu B opranusm ot 5 1o 10mu1 aToro BeniecTsa
HACTyMaeT Mapajny 3peHHsl BCIeICTBUE MOPAKEHUS CETYAaTKU IM1a3; 103a 30Mi u 6osiee BbI3bIBAaET
cmepTh. Hanbonee mmpokoe npuMeHeHHE UMEET 3TUIIOBBIN CIMPT. B OonblIuX KOJIMYECTBax €ro
HCIOJIB3YIOT IIPH MTPOU3BOJICTBE CHHTETUYECKOTO KaydyKa. DTUIIOBBIN CIIUPT SBISAETCS pACTBOPUTEIIEM
1 UCXOJHBIM MaTepUaJIOM JJIsl IPOU3BO/ICTBA JIAKOB, MEIMKAMEHTOB, NYIIUCTHIX BEUIECTB, U3 HETO
MOJTyYaroT JUATUIIOBBIN 3pUp, CI0KHBIE 3(UPBI, KpacUTeNU. B MeuIMHE 3TaHOJ IPUMEHSIOT KaK
Ne3UH(PHUINPYIOIIEe CPEACTBO U PACTBOPUTENH TSI MHOTHX JIGKAPCTBEHHBIX opM. B psne ctpan staHon
HCIOJIB3YIOT B KAYECTBE AJIbTEPHATUBHOIO TOIUIMBA JUIS IBUTATENIel BHYTPEHHETO CTOPAHUS.

Bbonbioe Koau4ecTBO 3TUII0BOIO CUPTA MOTPEOIISAET MUILEBAst IPOMBIIIIIEHHOCTb.

AJIKOTOJIbHBIE HAIIUTKU MOTYT Ha HEKOTOPOE BpeMs yIy4lIUTh CaMOYyBCTBUE YenoBeka. OHU
[IOMOTal0T eMY CIPAaBUTHCS CO CTPECCOM U pacciaOUThCs, MPUBECTU B PaJJOCTHOE COCTOSIHUE, CHSITh
HanpsDKeHHE, BOJHEHUE, pa3BesiTh TOCKY. Bece 3T 3¢ deKThI CBA3aHbI C OAHOM U TOH k€ 0COOEHHOCTHIO
MOBE/ICHUS 3TAaHOJIa B OPraHU3Me YeJIOBeKa: OH MOAABIISIET aKTUBHOCTh LIEHTPAJILHOMN U
nepudepuyeckoil HEpBHOW CUCTEMBI U TEM CaAMbIM HaHOCHUT YE€JIOBEKY BpeJl, BO MHOTO pa3
MIPEBOCXOIALINI BPEMEHHOE YIIyUIlIEHUE COCTOSHHUS.

3ananus:
1.HaiiTi maccy kanus, BCTYyIHBILETO B PEAKIUIO C MPOMAHOIOM- 1, €Clii B pe3ynbTaTe
BBIZICITUIIOCK ..... JT BOJopoaa (H.Y.).
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2.CocraBbTe 2-3 ypaBHEHUS peakIuii TOPEHUS PA3IMYHBIX CIUPTOB.

3. CocraBbTe 2-3 ypaBHEHHUSI peakuii pa3IuYHbIX CIIUPTOB C raJIOr€HOBOAOPOIAMH.

4.CocraBbTe 2-3 ypaBHEHUS pEaKIUN PA3TMUYHBIX CIIUPTOB CO MIEIOYHBIMU METAIIAMHU.

5.Hanummwre cTpyKTypHBIE (hOPMYJIIBI CISAYIOIIMX COSAMHEHUN: a) 2-MeTHIIIponanoia-2; 0) 2,3-
JTUMETHIITIEHTaHOa-3; B) 3-MeTHiI0yTaHoa-2.

KoHTpoJibHbIE BOIPOCHI:

1.
2.

UYro takoe pyHkpoHansHas rpymnmna? Kakyro rpyniny aToMoB Ha3bIBalOT THAPOKCHIIbHON?

Kakue opranmueckue BemiecTBa HaspiBaloT crnupramu? Kak ux knaccudumupyror? Kakwue
CIUPTHI Ha3bIBAIOT MPEIETbHBIMU OJIHOATOMHBIMU?

OxapakTepu3ylTe 53JIEKTPOHHOE CTpOEHHE THAPOKCHIBbHOW Tpynmnbel. Kak ocobeHHOCTH
XUMHYECKOTO CTPOCHHSI MPENEIbHBIX OJHOATOMHBIX CIUPTOB OTPAKAIOTCA HA MX (PUIUUYCCKUX
cBoOlicTBax?

[IpuBenute Ha3BaHUs U GOPMYJIbI IEPBBIX MATH NPEACTABUTEIIEH TOMOJIOIMYECKOI0 psijia
MpeACIIbHBIX OJTHOATOMHBIX cupToB. HazoBute BenecTBa. KakoBa o0mias opmysna ankaHoyioB?
[TpuBenuTe HE MEHEE TPEX CIIOCOOOB MOJTYYCHHUS ITUIOBOTO crupra. Kakue u3 aTux crnocodoB
MO>KHO UCTIOJIB30BAaTh JUIS MTOJTyYSHHUS TOMOJIOTOB ATaHOoJIa?

IIpakTuyeckasi pa6ora Ne6
«DeHoJabI»
Heab: nu3yunth Ppu3nveckre 1 XUMHYECKUE CBOMCTBA (heHOJIa.

FI/I}IDOKCI/ICOCI{I/IHCI{HH — OTO OPraHUYCCKHEC BCUICCTBA, MOJICKYJIbBI KOTOPBIX COACPKAT, IOMHUMO

YIJIEBOIOPOAHOM 1IETH, OJIHY U HECKOJIBKO THAPOKCHIbHBIX rpynn OH.

[M'uapokcucoeIMHEHUs AT Ha CIIUPTHI U (PEHOJIBI.
CnmMpThl — 3TO TUAPOKCUCOEIMHEHHUS], B KOTOpBIX Tpynna OH coenunena ¢ anudaruvyeckum

yIJ1eBoA0pPOoAHBIM paaukaiom R-OH.

Eciu THUAPOKCOrpyImIia OH COCINHCHA C 0€H30J1bHBbIM KOJbIOM, TO BEHICCTBO OTHOCUTCA

K (peHOJIaM.

Ob6mas dhopmyna npenenbHbix Henukiandeckux cnupToB: CyHoy 2O, Tie m < n.
Knaccupurkauus ¢penosnon

ITo yney ruUAPOKCHIBHBIX IPYIIT:

(dhenobl ¢ ognoii rpynmnoii OH — coxepxat ogny rpynmy -OH. O6mas popmyna C,Hy,,OH
nau C,H,, 0.

denoanl ¢ nByms rpynnamu OH — conepxkar ase rpynmst OH. O6mas dopmyna C,Ha,.
3(OH), mimm C,Hy,.60x.

Ctpoenne ¢eHo0/10B

B ¢denonax oHa U3 HENMOAENEHHBIX AMEKTPOHHBIX Map KUCIOPOAA yYaCTBYET B CONMPSIKEHUH €

T—CUCTEeMOil 0eH30/IbHOI0 KOJIbLA, 3TO SBJISETCS [NIaBHON MPUYMHON OTINYUS CBOMCTB ()eHOIa OT
CIIUPTOB.

Xumuyeckue cBoiMcTBa eHo0I10B

CXOI{CTBOZ KaxKk (I)CHOJ'I, TaK U CIIUPTHI p€arupyroT ¢ MECJIOYHBIMU MCTAJJIAaMU C BBIACIICHUCM

BOIOPO/IA.

OTanuua:
(dheHon He pearupyer ¢ rajoreHopoaopoaamu: OH- rpynma oueHs MPOYHO CBsI3aHA C
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OCH30JIBHBIM KOJIBIIOM, €€ HEJIb3s 3aMECTHTh;
e (heHOJ He BCTyNaeT B peakuuio 3Tepudurkanuu, >pupsl PeHosa moIryqaroT KOCBEHHBIM ITyTEM;
e (hCHOJI He BCTYNAaeT B PeaKIUH JernIPaTaluu.
dbenon obaaer 6oJsiee CUILHBIMU KUCIOTHBIMUA CBOMCTBAMH M BCTYIAeT B PeaKIHUIO CO
1IeJI0YaMH.
1. KucjioTHble cBoiicTBa (peHOJI0B
Ddenounrsl SBISIOTCH 60.]166 CUJIbHBIMH KHCJIOTaMM, Y€M CIIMPTHI U BOAA, T. K. 3a CUHCT y4aCTusd
HETIOICJICHHON AJICKTPOHHOMU Maphbl KUCJIOPO/1a B CONPSHKCHUH C TT-3JICKTPOHHON CUCTEMOM OEH30JIBHOTO
KOJIbLIA ITIOJIAPHOCTD CBA3HU O—H YBCIINYNBACTCA.
PactBop deHoMa B BOJIe HA3BIBAIOT «KapOOIOBOM KUCIOTOMY, OH SIBJISETCS CIa0bIM
3IEKTPOJIUTOM.

1.1. BzaumojeiicTBHe C pacTBOPOM IIe104ei

B otiinune ot ciupToB, ¢eHOIbI pearupyIoT ¢ THAPOKCHAAMH IIEJOYHbIX U
1IeJI0YHO3eMeIbHBIX METANLI0B, 00pa3ys COlMU — (PEHOIATHI.

Tak kak (eHous — O6osee cnabast KUCIOTa, YEM COJITHAS U JIaKe YTOJIbHAS, €M0 MOXKHO HOJTYYUTh
13 (PeHOJIATA, BBITECHSISI COJITHON WIIM YTOJIbHOM KMCIIOTOM.

1.2. B3aumojeiicTBue ¢ MeTa/LIaMH (IIEJTOYHBIMHU M IEJT0YHO3eMeIbHbIMH)

®DeHOITBI B3aMMOIEHCTBYIOT ¢ AKTHBHBIMH META/LIAMH (IeJI0YHBIMH U
1ejI0YHO03eMeIbHBIME). [Ipu 3 TOM 00pa3yrotest peromsaTol. [Ipy B3anMoeicTBHH ¢ METAJIAMH
(beHonbl BeyT cedsi, KaKk KHUCIOTHI.

2. Peaknum peHos1a 10 6€H30JIbHOMY KOJIBIY

Hanmuuue OH-rpynmnel B 6€H30JIbHOM KOJIbIIE (OPHUEHTAHT MEPBOT0O pojAa) IPUBOJUT K TOMY, UTO
(deHnos ropaszo yerdye 6eH30J1a BCTYIMAeT B PEaKIMK 3aMEIEHUs] B apOMaTHUYECKOM KOJIbLIE.

2.1. I'asorennpoBanune

®deHout JIETKO MpU KOMHATHOU TeMIiepaType (06€3 BCIKOTO KaTajiu3aTopa) B3aUMOJIEHCTBYET C
OpoMHOIi Bo/10i1 ¢ oOpazoBaHeM Oeoro ocaaka 2,4,6-tpubpomdenosna (kauecTBEHHas peakiys Ha
benom).

2.2. HutpoBanue

[Tox nevictBuem 20% azotHoi kucaoTel HNO;3 eHou nerko npeBpamiaeTcsi B CMeCb 0pmo-

U napa-aHuTpoQeHOIOB.

3. lMoankonaencanus perosna ¢ GopMaabIaeruaom

C dbopmansaernnom denon obpasyer heHonodhopMaibAeTUAHBIE CMOJBIL.

4. BzaumosaeiictBue ¢ xjaopuaom xeie3a (I1I)

[Tpu B3aumoseiicTBuu deHomna ¢ xaopuaom xenesa (I111) o6pa3yroTcst KOMIIIEKCHBIE COeTMHEHUS
’KeJle3a, KOTOPbIe OKPAIlIMBAIOT PAacCTBOP B CHHe-(HO0/1eTOBbIN HBeT. OTO Ka4eCTBEHHAsl peaKlus Ha
(¢enou.

5. 'uapupoBanue (BoccTaHOBJIeHHE) (peHOJIa

[TpucoeanHeHne BOAOPOAA K ApOMATUYECKOMY KOJIBILY.

[TpoayKT peakium — HUKJIOTE€KCaHO, BTOPUYHBIN [IUKJINYECKUNA CITHPT.

IMoayuenue gpeHos0B

1. BzaumopeiicTBue XJ10p0eH30/1a ¢ HIeJI0YaMK

[Tpu B3aumoericTBuM 00paboTKe XJI0pOEH301a H3OBITKOM IIEJI0UU MTPU BHICOKOM TeMITepaType 1
naBiieHuu oOpa3yeTcs BOAHBINA pacTBOpP (heHONSITa HATPHUSL.
[Ipu mpornyckaHum yriIeKUCIoro raza (Miiu Apyroi 0ojiee CUIILHOM KUCIOTHI) Yepe3 pacTBOP
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¢benonsTa 06pazyercs peHo.
2. KymoibHBbIi c11iocod

®eHoJT B MPOMBIIIJIEHHOCTH MOJYYal0T U3 KaTaJTUTUYECKUM OKHCIIEHHEM KyMOJa.

IlepBblIii 3TAN NpoIecca — MOIyYCHUE KyMoJia aJKWJIMPOBAaHUEM OCH30I1a MMPOTICHOM B
npucyTcTBUN (POChHOPHOI KUCIIOTHI.

Bropoii 3Tan — okucinenne kymosa kuciopoaoM. [Ipoiece nporekaer yepe3 oOpa3oBaHue
THJIPOTIEPOKCH/Ia U30MPOIMIOEH30IA.

3. 3amelnenue cyabgorpynnsl B 6eH301-CyJIb(pOKUCTIOTE

Benzon-cynbpokuciora pearupyer ¢ THAPOKCUIOM HaTpusl ¢ 0Opa3oBaHUEM (PEHOIATA HATPHSL.
[TonyuaeTcst heHONAT HATPHS, U3 KOTOPOTO 3aTEM BBIICISAIOT (PEHOIT.

3aganus:

1. Beiuucnure maccy (eHona, KoTopyr MoxHO monyuuth u3 1500 r 25 % pactBopa (deHonsaTa
Hatpus. KakuM BemecTBOM clieyeT o0OpaboTaTh uMeromuiics pactBop? Hamwmumrte ypaBHEeHUE
peakiuu.

2. Jls HeWTpanm3anuy cMecH eHoa U YKCYCHOM KUCIIOThI moTpedoBanock 23,4 mi 20 % pactBopa
ruapokcuaa Kanmus (miotHocTs 1,2 r/mim). [lpu B3auMoneicTBHM MCXOMHONW cMecH ¢ OpOMHOW BOJOM
obpazoBasiock 16,55 r ocagka. KakoB cocTaB ucxoiHol cmecu (B rpaMmax)?

3. 14,7 v cmecu ¢eHoONa W apoOMATHYECKOTrO YIJIEBOJOpOJa - Tromoiiora OeH3oia obOpaboranm
Oopomuoii Bomo#. Ilpu stom Bemano 33,1 r ocagka. Omnpenenure ¢GopMyly YIrieBOAOPOIa, €CIU
M3BECTHO, YTO MOJISIPHOE OTHOIICHHE ()eHOJa K YIieBoAopoay paBHo 2:1. Hamummre cTpyKTypHBIE
(hopMyIIbl U30OMEPHBIX APOMATHYECKUX YTIIEBOAOPOIOB.

4. Tlpu peiicTBUM METAINIMYECKOr0 HAaTpHsl Ha cMech Maccor 17,45 r, cocrosuiyro u3 geHona u 2-
XJIOP3TAHOJIA, BBIIEJINIICS BOJOPOA B KOJINYECTBE, HEOOXOUMOM JIJIsi BOCCTaHOBIEeHU okcuaa menu (1),
Mmaccoii 14,4 r. Beruncnure MaccoBble J10JIU BEIIECTB B HCXOAHOM cMecH.

5. Kakoit 06beM 9,4 % pactBopa ¢eHosna B 3TaHone (m1oTHocTh 0,9 r/mit) 1oymkeH nmpopearupoBarhb
C M30BITKOM METAJUIMYECKOI'0 HATpus, 4TOOBI BBLAEIMBILIMMCS BOJOPOJOM MOKHO OBIJIO IMOJIHOCTBIO
KaTAIUTUYECKH TUIPUPOBATH alleTuiieH oobeMoM 2,56 mit (H.y.)?

KoHnTpoJsbHbBIE BONIPOCHI:

1. Kakue coenvHeHUs Ha3bIBAIOTCSI MHOTOaTOMHbIMM cniuptamu? denonamu? ApomMaTHUECKHUMH
cnupramu?

2. YeM OOBSICHUTH, YTO ATUIICHIVIMKOJb U TIULEPHH - XKHUJIKOCTH, CPABHUTEIBHO BBICOKO KHIISAIIHME U
XOpOILIO pacCTBOPUMBIE B Bozie?

IIpakTHyeckas padora Ne7
«Caoxublie 3¢pupsl. JKupbi»

He.m,: HU3Yy4YUTb CTPOCHUC U CBOMCTBA CIIOXKHBIX 3(1)I/IpOB KaK IIPOU3BOAHLBIX CIIMPTOB U

Kap6OHOBLIX KHCJIOT, BBIAICHUTb XUMHUUYCCKYIO ITPHUPOAY KUPOB, TIO3HAKOMHUTHCA C UX MPUMEHCHUEM,
MOJIYYCHHUEM U OHOJIOTNYECKOM POJIbIO.
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Cao:xHbIe 3UpBI — 3TO BEIIECTBA, KOTOPbIe 00pa3yloTCs B pe3yabTaTe B3auMOACHCTBHS
OpPraHUYECKUX WU KUCIOPOCOAEPKAIIMX HEOPTaHUYECKUX KUCIIOT CO CIIUPTaMH (peaKuu
STepUPHUKALIHN).

O61mas hopmyna CI0XKHBIX d3PUPOB OJHOATOMHBIX CIIUPTOB U OJTHOOCHOBHBIX KapOOHOBBIX
KHCJIOT:

R-COO-R, rae R u R yrimeBogopoaHsie paarKaibl, HCKIIOYEHHE — 3()UPBI MypaBBUHOW KHCIIOTHI

H-COO-R;.

Cao:xuble 3pupbI — KUAKOCTH, 00JIa1a0lue IPUITHBIMUA (PPYKTOBBIMU 3anaxamu. B Boge oHn
PacTBOPAIOTCS OYEHb MAJIO, HO XOPOIIO PaCTBOPUMEI B ciupTax. CioxHbIe 3(UpPbI 0YeHb
pacnpocTpaHeHbl B pupoze. OHM 1ake MOTYT HaXOJIUThCS B KOPE HEKOTOPBIX JEPEBBEB.

D¢dupsl BBICIINX OHOOCHOBHBIX KUCIIOT U BBICIIUX OJTHOATOMHBIX CIIUPTOB — OCHOBA
MIPUPOIHBIX BOCKOB. Bocku He pacTBopsitoTcs B Boje. X MoxHO (hopMOBaTh B HATPETOM COCTOSIHHH.
[TIpumepamu KUBOTHBIX BOCKOB MOT'YT CIIYXKUTh MUEJIUHBIN BOCK. [[4eIMHBIN BOCK COAEPKUT CIOKHBIN
3(hup NaTBbMUTHHOBOM KUCIOTH U MUPHITHIOBOTO criupTa (MupumwmansMutar): CH3(CH;)14—CO-O—
(CH3)29CHs.

CrnosxHble 3(hUpbl MOTYT OBITH MOJIYYEHBI IPU B3aUMOIEHCTBUN KapOOHOBBIX KUCIIOT CO
cnupTamu (peaxyus smepuguxayuu). Katanuzatopamu sSBISIFOTCS MUHEPAIbHBIE KACIOTHI.

Obpammubsiii npoyecc — pacuieiieHnue CI0KHOT0 3pupa Mpu IeHCTBUU BOJIBI C 00pa30BaHHEM
KapOOHOBOW KHCJIOTHI M CITUPTA — HA3BIBAIOT THAPOIIU30M CIOXKHOTO 3(upa.

['uponu3 B mpUCYTCTBHUH LIEJIIOYH MTPOTEKAET HEOOPATUMO (T.K. 00pa3yroIuics OTpUIaTeIbHO
3apspKeHHBIN KapOokcuiar - annoH RCOQO™ He BCTynaeT B peakiuio ¢ HyKJI€O(pMIbHBIM PEareHTOM —
CIIUPTOM).

Ota peaxiys Ha3bIBaeTCs OMBbLJIIEHHEM CIIOKHOTO dupa.

IIpumMeHeHH e CIIOKHBIX A(UPOB OUEHBb PAa3HOOOPA3HO.

WX NpUMEHSIOT B IPOMBILUIEHHOCTH B KaU€CTBE PACTBOPUTEIIEH U TPOMEKYTOUHBIX ITPOYKTOB
MIPU CUHTE3€ PA3IMYHBIX OPTraHUYECKUX coeAMHEeHUN. CI0XKHBIC 23PUPHI C MPUATHBIM 3allaXxoM
MCTIOJIB3YIOT B MaphIOMEPUH U MUIIEBOI MPOMBIIUIEHHOCTH. CI0XKHBIE 3()UPBI 4AaCTO CITyXKaT
MCXOJHBIMHU BEIIECTBAMHU B IIPOU3BOJICTBE MHOTUX (PapMaIleBTUUECKHUX MPErapaToB.

KHUPBI

BaxaeimumMu mpecTaBUTENSIMH CI0XKHBIX d(PUPOB SBISIOTCS KUPBL

B 1854 ¢panmnysckuit xumuk Mapcesen beptiio (1827-1907) mpoBen peakiuio dTepupuKaium,
TO €CTh 00pPa30BaHUs CIIOKHOTO A(Upa MEKAY IITMLEPUHOM U )KUPHBIMHU KMCIOTaMM, U TAKUM 00pa3oM
BIIEPBBIE CUHTE3UPOBAI JKUP.

BriepBble XuMHUYECKHI COCTaB )KUPOB ONPEIEINI B Havajie MPOILIOro Beka (hpaHIly3CKHM
xuMuK Muiesb Jiken lleBpénb, OCHOBOMOIIOKHUK XUMUHU KUPOB. [{efiCTBYSI BOAHBIMU PACTBOpPaAMH
KHCJIOT U IIEeJIOUEH Ha pa3IMyYHbIE )KUPBI, OH MOJYYWII B PE3YJIbTAaTE pEaKLUU THIPOIN3a (OMBUICHUS)
oTkpsITHIN eme [leene rmunepun
Y HEM3BECTHBIE PAHEE XMMUYECKUE COCIMHEHUS — Pa3IMYHbIEC JKUPHBIE KUCIOTBI, MHOTUM U3 KOTOPBIX
OH U Jai Ha3BaHusA. A «cnajakoe macio» [lleene IlleBpénb Ha3BaN MIMIIEPUHOM.

Ha ocHOBaHMM 3THX 3KCIIEPUMEHTOB CENIAIH BBIBO, YTO KUPBI (TPUIJIHIEPHIBI) — 3TO
CJIOKHBIE 3QUPBI TPEXATOMHOIO CIUPTA INIMLEPUHA U BBICIINX KApOOHOBBIX KUCIIOT.

JKupbl, Kak 3TO HE yIUBUTEIBHO, TOXKE OTHOCITCA K CIIOKHBIM ddupam. B ux odbpazoBanuu
yudacTBYyIOT cteapuHoBas kucinota Ci7H3sCOOH (unu 6mm3kue K Heil 1o cocTaBy U CTPOEHUIO Apyrue
YKUPHBIE KUCIIOTHI) U TpexaToMHbIi ciupT rauiepud C3Hs(OH)s. Bot kak BBINIAIUT cXeMa MOJIEKYJIbI
Takoro 3¢wupa:

H,C- O -C(0O)C,7H35

I

HC- O -C(O)C7H3s

I

H,C- O —C(O)C,7H3s Tpucreapun, 3¢up riurepuHa u CTeapuHOBON KUCIIOTHI, TpUCTeapaT
[IIMLEpUHA.
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JKupbl UMEIOT CI0KHOE CTPOEHUE — 3TO MOATBEPKIAET MOJIETh MOJIEKYJIbI TpUCTEapaTa.
duznyeckue CBOMCTBA

XuMHYECKHE CBOMCTBA JKIPOB

1. IlpucoenwHEHNE raJoreHOB (B3aUMOACHCTBUE C OPOMHOM BOIOM).
Bpomuast Boga B pe3ynbTare 3TOi peakiuu 00eCIBEUNBACTCS.

1. T'mapupoBaHue:

st xKUpOB, coAepIKAIIMX OCTATKA HEHACKHIIIICHHBIX KAPOOHOBBIX KUCJIOT, XapaKTEPHBI BCE
peaKIuu HenpeIeabHbIX coenHeHr. OHM 00eCIBEUNBAIOT OPOMHYIO BOAY, BCTYIAIOT B JIPyTHe
peakuu npucoennHenus. Hanbosee BaxkHast B IPaKTUYECKOM IIJIaHE PeaKIysl — THIPUPOBAHKE KUPOB.
IM'uapupoBaHueM KUAKUX )KHPOB MOTYYAIOT TBEPABIC CI0KHBIE A3GUpbl. UMEHHO 3Ta peakius JEKUT B
OCHOBE IMOJyY€HHUs MapraprHa — TBEpPOTro KUpa U3 PaCTUTEIbHBIX Maced.

1. Tuoponus
B 3aBHCHMOCTH OT YCJIOBHUI THAPOJIH3 OBIBACT:
Boanwrii (6e3 kaTtaausaropa, Mpy BEICOKUX TEMIIEPATYPE U IaBJIICHHUH ),
KucioTHbli (B IPUCYTCTBUU KUCIOTHI B KAYECTBE KaTaIN3aTopa),
@epMeHTATHUBHBIN (IIPOUCXOUT B )KMBBIX OpraHU3MaXx).
[lemounoii (Tmoa AeMcTBUEM IIEIIOUEH).
Mpbiia — HaTpueBsle uin KanueBble coiu BKK.
HatpueBble coJiu SBISIOTCS OCHOBHBIM KOMIIOHEHTOM TBEPAOI0 MbLIA, KaAJ1Uesble COIU —
HCUOKO20 MblA.

M cxXomHabIM ChHIpbEM 171 TIOYUCHHS MbLIa CIIY)KaT pacTUTEIbHbBIE Maciia (IT0ICOTHEIHOE,
XJIOIIKOBOE U JIP.), )KUBOTHBIC KHUPBI, @ TAK)KE THIPOKCH] HATPHS WJIM KAJIBIIMHUPOBAHHAS COJIa.
PacTuTensHBIC Maciia mpeaBapuTEIHLHO OABEPTralOTC THAPOTSHU3AINH, T. €. UX IIPEBPaIaloT B
TBep/bIe )KUPHI. [[pUMEHSIOTCS TaK)Ke 3aMEHUTEIH )KHPOB — CHHTETHUECKHE KapOOHOBBIE )KHPHBIS
KHUCJIOTBI C OOJIBIIICH MOJICKYJIIPHON MacCOH.

buojgornyeckas poJb ;KMPOB

Kupbr Ham HE0OXO0IUMBI, TOYHO TaK e, KaKk O€JIKU U yrieBOAbl: OHU UCTOYHUK DPHEPTUU U
HOCUTEJIM HE3aMEHUMBIX BellleCcTB. I nmepBbie cpe/ii HE3aMEHUMBIX - )KUPHBIE KUCIOThHI C HECKOJIbKUMHU
JIBOMHBIMU CBSI3SIMU B MOJIEKyJie. Ecii opranu3M JUIIUTG UX, 3aMEJIJTUTCS PA3BUTHE OPTaHU3Ma B
1esoM, Oy/IeT yrHeTeHa perpoayKTUBHAS (YHKIIHS, HAUHYTCS TPOOIEMBI CO 3J0POBbEM. Y JETEH KHPbI
Y BOBCE CJTY’KaT IJIABHBIM CTPOUTEIILHBIM MaT€pUAJIOM JIJIsl pa3BUBaroIerocs Mo3ra. Hakouerr, miemnbrit
Psi HEOOXOAUMBIX BUTAMUHOB PACTBOPSETCS TOJIBKO B JKMpax U 0€3 HUX HE YCBAHBAECTCSI OPraHU3MOM.
JKuphb! BRIMOJTHSIOT pa3iIuyHbie PYHKITUU:

e CTpoOHUTENbHAs (BXOMSIT B COCTaB KIIETOYHBIX MEMOPaAH);

e sHepreruyeckas (1 rkupa npu OKUCICHUHU JaeT 9 KKajl SHEeprun);

e 3amIMTHasA (TEIUIOPETYISIIMOHHAs, MEXaHUYeCKas 3allliTa OPraHoB);
e 3amacHas (3amac SHepruu U BOAbl);

e perynupyromias (0OMeH BEeIIeCTB B OpraHU3Me).

IIpumeHeHue ;KUPOB .

MHoOTrHe XKMPHI TIPU CTOSTHUN Ha BO3JIyXE MPOrOPKAIT — IPHOOPETAIOT HEMPHUATHBIC 3alaxX U
BKYC, TaK KaK IPU 3TOM 00pa3yrOTCs KETOHBI U aJIbJACTUIBI. TaKOW MPOIECC CTUMYITUPYETCS KEIE30M,
MOATOMY HEJb3s OCTaBJISATh MACJIO B CKOBOPOJE /10 Cleayroiero aus. st mpeqoTBpalleHust ero
MIPUMEHSIOT aHTHOKCUIAHTBI.

[Ipokucanue ®upa CBA3aHO C TUAPOIU30M ero. Kuciplit BKyc 00ycIoBIeH NOSIBIEHHEM KapOOHOBBIX
KHUCJIOT.

Becbma BayKHBIMHU SIBJISIFOTCS peaKIiy MojiuMepu3anuu Macen. [1o aTomy npusHaky
pacTuTeNnbHBIE Maciia JACJST Ha BBICHIXAIOIINE, MTOTYBBICHIXAIOIINE M HEBBICHIXAIOIIME. BhIChIXaomue B
TOHKOM cJioe 00pa3yroT OjiecTsiue TOHKHE TIeHKH. Ha ’TOM 0CHOBaHO HCIIOJI30BAHHUE ATHX Macel IS

—_— 0 DN =
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MIPUTOTOBJICHUS JTaKOB U Kpacok (JibHsHOE). K moayBBIChIXaIOIUM OTHOCATCS, HAIlPUMED,
IIOJICOJTHEYHOE, a K HEBBICBIXAIOIIUM OTHOCUTCS OJIMBKOBOE, COAEPKAILEE MAJIO HENTPEAEIbHbBIX KUCIIOT.

KoHTposibHbIE BONIPOCHI:

Yro Ha3BIBaCTCS >KUpPaAMM?

Kakue KucnoTsl BXOJST B COCTaB )KUPOB?
Uto Takoe ruaposn3 xKupa?

Uto Takoe rugpupoBaHue xupa?

Urto Takoe peakuusi OMbUICHHUS?

KakoBbl ¢GyHKIIUM )KUPOB B OpraHu3Me?
Urto Ha3bIBaeTCs CIOXKHBIMU dhupamu?

ok wd =

IIpakTnueckas padora Ne§
«AMHHOKHCJIOTHI»

I_[e.m,: HU3Y4IUTb OCHOBHBIC XUMHUYCCKHC CBOMCTBA aMUHOKHMCIIOT.

AMHMHOKHCJIOTBI — OPraHUYECKHE BEIIECTBA, B MOJIEKYJIaX KOTOPBIX COAEPHKATCS JABE
(YHKIIMOHATLHBIC TPYIIIBI: aMUHOTPYIITA H KapOOKCHIIbHAS TPYIIIA.

O6mas hopmyna monekyn amuHokuciot: - NH,—R—COOH,

riae R — niByxBaJIeHTHBIN pajuKail.

B tBepioM cOCTOSHMM M YaCTUYHO B paCTBOpPaX aMHUHOKHUCIIOTHI MPEICTABIISIOT COO0H
«BHYTPEHHHE COIIN», TO €CTh COCTOSAT U3 OumnonsapHbix HOHOB +NH3—R—COO-, obpazyromuxcs npu
o6patumom nepenoce nporona (H') ot kapbOKCHILHON IPyIITBI K aMUHOIPYIIIE.

O6mas dhopmyna npeneabHbIX aMUHOKHUCIIOT C OJJHON KapOOKCUIILHOM U OJTHOM aMUHOTPYIIIOM —
CnH2n+1N02.

XuMH4ecKHe CBOMCTBA AMMHOKHUCJIOT

1. 'openue:

4NH2CH2COOH + 1302 — 8C02 + 1OH20 + 2N2
2. B3zaumopeicTBue ¢ BOJOM:
NH,CH,COOH + H,0 ¥— +NH3;CH,COOH + OH"
NH,CH,COOH + H,0 ¥— NH,CH,COO™ + H;0" (NH,CH,COOH ~— NH,CH,COO™ +
H")

AMUHOKHUCIOTH — aM()OTepHbIe OpraHNYecKHe BelecTBa. B BOJHBIX pacTBOpax OONBIIMHCTBA
aMUHOKHCIIOT cpefia C1aboKUCIOTHAS.

3. Peakuuu ¢ pacTBOpaMu Ieaoyei:

NH,CH,COOH + NaOH —* NH,CH,COO—Na" + H,O (NH,CH,COONa — amuHoarerar
HaTpHUsl)
4. Peakuuu ¢ pacTBOpaMH KUCJIOT:
2NH,CH,COOH + H,SO4 — (NH3CH2COOH)2SO4

TIALKH (Cynb(aT TITUIUHNAS)

5. Drepudukanus

6. Konnencanus.

['pynna —CO—NH— Ha3biBaeTca aMuHON IPYyNION, a 00pa3yroIrecs MOJIUMEpPHI -
noJMamMuamu.

[Tonmmamuapl 0-aMUHOKHUCIIOT HA3bIBAIOTCS MENTHAaMH. B 3aBHCHMOCTH OT YKCIlIa OCTaTKOB
AMUHOKHCIIOT Pa3JIMYatoT JTUTICTITU B, TPUTICTITUIBI, TOTUIENTHABL. B TaKiX COeMHEHUSX TPYIIITHI —
CO—NH— Ha3bIBalOT NENTUIHBIMU Tpynnamu, a cBsizb C—N - NenTHAHON CBA3BIO.

K monunenTtugam otHOCATCs Oenku. B UX MolieKynax mMpUCyTCTBYIOT OCTaTKH HE OJTHOM, a
HECKOJIbKUX aMUHOKUCIOT. [Ipu ruaponmse 6enkoB (B KHCIOTHOM Cpe/ie WK MO AeHCTBUEM
(hepMeHTOB) 0Opa3yeTcsi CMeCh aMHUHOKHCIIOT.
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IMosyyeHue Q-aMMHOKHCJIOT.
1. Y3 kapOOHOBBIX KHUCJIOT:
CH3;—CH,—COOH + CI; - CH3—CHCI—COOH + HCl
CH3;—CH(NH,;)—COONH,4 + HCl - CH3—CH(NH;)—COOH + NH4Cl
2. 'maponu3 GenKoB.

3aganue:
1. Hamucarp ypaBHEHUE pEaKIIUU, TOATBEPKIAIONINE XUMUIECKHUE CBONCTBA

AMUHOYKCYCHOU KUCIIOTBI.

2. Beruucnure maccy OpOMHOI BOABI C MacCOBOM folieit Opoma 3,5%, koTopas morpedyercs
U1 TTOJIHOTO B3auMoaencTBus co 150 r 2%-ro pacTBopa METHIIAHUIMHA.

3. B ueM nposiBisieTcs: ABONCTBEHHOCTh XMMHUUECKHUX PEAKIIM aMUHOKHUCIIOT?

4. Hanumure peakuu Mojay4eHus aMUHOKCUIIOT.

5. Kakue BeriecTBa Ha3bIBAIOTCSI aMUHOKHCIOTaMU?

IIpakTnueckas padora Ne9
«beakm»

Leab: 03HAKOMUTHCS C IPUPOAHBIMU MOJTUMEpaMu (OeIKn).

BeJsiku — 3T0 BBICOKOMOJIEKYIISIPHBIE OPTraHUYECKHE COSTUHEHMS], KOTOPBIE COCTOAT U3 YIiIepoa,
BOJIOPOJIa, KMCIIOPO/a, CEphI U a30Ta. B cocTaB HEKOTOPHIX OeIKOB BXOAHUT (hocdop, a TakKe KAaTHOHBI
METaJIJIOB.

benku sBisitoTCst OMOMONIMMEpaMu, KOTOPBIE COCTOSIT U3 MOHOMEPOB aMUHOKHCIIOT. X
MOJIEKYJISIpHAsE Macca BapbUPYETCsl OT HECKOIBKUX THICSY O HECKOJIBKUX MUJUTMOHOB, B 3aBUCUMOCTH
OT KOJINYECTBA AMUHOKHCIIOTHBIX OCTAaTKOB.

B cocTas OenkoB BxoauT Bcero 20 TUMOB aMMHOKHUCIIOT U3 170, HAiICHHBIX B )KUBBIX
OpraHu3Max.

Otnnune Mexay OenkamMu U NeNTUAAMHU 3aKI0YaeTCsl B KOJIMYECTBE aMUHOKUCIOTHBIX OCTAaTKOB.
B Oenkax ux 0oiee 50, a B mentugax Menee 50.

B Hacrosiiiee Bpems BbIJENIEHO HECKOIBKO COTEH Pa3IMYHBIX MENTH/I0B, KOTOPbIE BHIMOIHSIOT B
OpraHu3Me CaMOCTOSITEIHHYIO (PH3UOJIOTHUECKYIO POJIb.

K nentugam otHOCSTCS:

1. [lenTuaHble AHTUOMOTUKH (TPAaMULIUAMH S).

2. PerynsaTopHble MENTH/IbI — BELIECTBA, PErYIHUPYIOLIIE MHOTHE XUMUYECKHE PEAKIIUU B
KJIETKaX ¥ TKaHSAX opraHn3Ma. K HIM OTHOCSATCS: N THIHBIE TOPMOHBI (WHCYJIHH), OKCUTOIHH,
CTUMYJIHPYIOIINIA COKpallleHUe TIaKOH MyCKyIaTyphl.

3. HeliponnenTumapi.

B 3aBHCHMOCTH OT CTPOEHHSI Pa3InYaroT MPOCTHIE U CIIOKHBIE OEIIKH.

1. IIpocThie GeJIKH COCTOST TOJBKO U3 OETKOBOW YacTH.

2. Clo:kHbI€ UMEIOT HEOEIIKOBYIO YacCTh.

Ecnu B kauecTBe HEOCITKOBOM YaCTH UCTIONB3YETCS YTIEBOJ, TO ATO IJIHKOMPOTEHIbI.

Ecnu B kauecTBe HEOEIKOBOM YaCTH UCIIOIB3YIOTCS JIMIUABL, TO 3TO JUMONPOTEUABI.

Ecnu B kauecTBe HEOCITKOBOM YaCTH UCTIONB3YIOTCS HYKIEHHOBBIE KUCIIOTHI, TO
3TO HYKJI€ONPOTEHbI.

benku uMeroT 4 OCHOBHBIX CTPYKTYPHI: IEPBHYHYIO, BTOPHYHYIO, TPETHUHYIO, YETBEPTUIHYIO.
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1. Ilon mepBUYHOM CTPYKTYPOMl TOHUMAIOT MTOCJIEAOBATEILHOCTh AMUHOKHCIIOTHBIX OCTATKOB B
noyivnenTuaHoM nenu. OHa yHUKaJIbHA /71 J1'o0oro Oeska u ornpenenseT ero popmy, CBoicTBa U
¢byHKIMN.

3HAYUTENIBHOE COBIAJICHUE MIEPBUYHON CTPYKTYPBI XapaKTEPHO sl OEIKOB, BHITOTHSIOIIUX
cXoaHbIe GYHKITMH. 3aMEeHA BCETO JIUIIb OJTHONH aMHUHOKHCIIOTHI B OJTHOM U3 I[ENEH MOXKET U3MEHUTH
¢byHKIuIo MoJekynbl Oenka. Hanpumep, 3aMeHa riiyTaMMHOBOM KUCIIOTHI HA BAJIMH MPUBOIUT K
00pa30BaHMI0 aHOMAJIHHOT'O TEMOTJIOOMHA U K 3a00JIeBaHUI0, KOTOPOE HA3BIBACTCS
CEPIOBUIHOKIIETOYHAS aHEMUSL.

2. BropuuHasi CTPYKTYpa — YIOPSAJ0UYEHHOE CBEPThIBAHUE MOJIMIIENITUIHON LIEMHU B CIIUPaAIb
(MMeeT BUJ pacTSHYTOHN NpPYKUHBI). BUTKH crivpaiu yKperuisitoTes: BOJIOPOAHBIMU CBS3SIMH,
BO3ZHUKAIOIIMMH MEXTy KapOOKCHIBHBIMU TPYIaMu U amuHOTpymmamu. [Ipaktiuaecku Bce CO- u NH-
IpyNmbl IPUHUMAIOT YYacTHE B 00pa30BaHUU BOJAOPOIHBIX CBSI3EH.

3. TpeTuuHasi CTPYKTYpa — YKIIAJKa MOJUNEITHIHBIX IIETIeH B TII00YIbI, BO3HUKAIOIIAS B
pe3ynbTaTe BOSHUKHOBEHHUS! XUMUYECKUX CBsI3€H (BOAOPOIHBIX, HOHHBIX, TUCYIb(UIHBIX) U
YCTaHOBJICHHSI TUAPOGOOHBIX B3AUMOACHCTBHIA MEXKY pagiKaTaMi aMUHOKHCIOTHBIX OCTATKOB.

4. YeTBepTHYHAasi CTPYKTYPa XapaKTepHa JUIsl CIOKHBIX OEIKOB, MOJIEKYJIBI KOTOPBIX
o0Opa3oBaHbl ABYMS U 00JIe€ TIIO0YITaMH.

YTpara 6eTKOBOI MOJIEKYJI0i CBOEH MPUPOIHON CTPYKTYphI Ha3bIBaeTCs AeHaTypanueii. Ona
MOET BO3HUKHYTD IIPU BO3/ICHCTBUH TEMIIEPATYPhl, XUMHUYECKUX BEIIECTB, IPH HATPEBAHUU U
O0JTy4eHHH.

Ecnu nipu neHarypauuu He HapyLEHbI IEPBUYHBIE CTPYKTYPBI, TO IPH BOCCTAHOBJICHUHN
HOPMAaJIbHBIX YCIOBUN OETOK CIIOCOOEH BOCCO3/1aTh CBOIO CTPYKTYPY. DTOT MPOILIECC HOCUT
Ha3BaHue peHarypaums. Cie10BaTesbHO, BCe 0COOEHHOCTH CTPOEHHUs OelKa OMpeIest0TCs IEPBUYHON
CTPYKTYPOM.

CeprnoBUIHOKJICTOYHASI aHEMUS — 3TO HACIICJICTBEHHAS 0OJIE3Hb, IPU KOTOPOU IPUTPOIIHTHI,
Y4acCTBYIOIIME B IEPEHOCE KUCIOPO/a, BHITIISAIAT HE B BUJIE AUCKA, a TPUHUMAIOT (hopMy cepra.
HenocpeacTBeHHON PpUYIMHON U3MEHEHHUS (POPMBI SIBJISIETCSI HEOOIBIIIOE N3MEHEHUE XUMUIECKOU
CTPYKTYpBI FeMOTJIOONHA (OCHOBHOTO KOMIIOHEHTA 3PUTPOIIUTA).

CUMITOMBI: TIOTEPS TPYAOCIIOCOOHOCTH, TOCTOSIHHASI OT/BIIIKA, YUAIIEHHOE cepalieOueHume,
MMOHUKEHHBIN UMMYHUTET.

OaHUM U3 MPU3HAKOB CEPIIOBUIHOKICTOUYHON aHEMHH SIBJISIETCS KEITU3HA KOKHBIX IOKPOBOB.

KoHnTposbHbIe BONPOCHI:

UYro npencrasisioT codboit 6enku?

[Touemy Oenku HeIb3s1 BBIBECTH OHOM hopMysoi?
UYro Takoe nenTuaHas CBA3b?

YTo nMpoucxoauT MpH ruiponuse oenka?

Urto Takoe neHatypanus 0enka?

UYro Takoe peHarypauus oenka?

KaxoBbl ¢pyHKIIMN O€IKOB B Opranusme?

Nk L=

IIpakTuyeckas padora Nel(
«Ilimacrmaccesl. Kayuyku. Bosiokna»

He.m,: HU3YIUTH CBOICTBa IracTMaceC, KaydyKoB U BOJIOKOH U O3HAKOMUTLCH € UX IIPUMCHCHUCM.

BricokomonekyinspHble coequHeHs. Peakiuy nonuMepu3anny 1 MOJIMKOHIEHCAIUH.
[Tonumepsl. [lnacTmaccsl, BOJIOKHA, KaydyKH.

BrIcokOMOEeKyIsIpHBIE BEIIECTBA, COCTOSAIINE U3 OOIBIIUX MOJIEKYJ LIETHOTO CTPOCHUS,
Ha3bIBAIOTCS MOJMMEPaMM (OT rpey. «I0JIN» — MHOT'0, «MEPOC» — YacTh).
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Mornekyia moivMepa Ha3pIBaeTCs MAKPOMOJIEKYJIOM (OT Tped. «mMaKpoc» — OOIBIION,
JUIMHHBIN). MonekynspHas Macca MaKpOMOJIEKYJ IOCTUTaeT JIECATKOB — COTEH ThICAY (U Jae
MUJUUTMOHOB) @TOMHBIX €UHUII.

CoeaunHeHus, U3 KOTOPHIX 00pa3yrTCs MOJIUMEPHI, HA3bIBAIOTCS MOHOMEPaMHU.

['pymnmna aToMOB, MHOTOKPATHO TIOBTOPSIIOIIASICS B IIEITHOM MAaKPOMOJIEKYJIE, HA3bIBACTCS
€€ CTPYKTYPHBIM 3BEHOM.

MoHoMepbI — HU3KOMOJIEKYJISIPHBIC BENIECTBA, H3 KOTOPBIX 00Pa3yrTCs TIOJIMMEPHI.

CreneHb MOJTMMEPHU3ANMH — YHCIIO, TTOKA3BIBAIOIIEE KOJIMYECTBO AIIEMEHTAPHBIX 3BEHHEB B
MOJIEKYJIE MTOJINMEPA.

CremneHb oJuMepHU3aIi 0OBIYHO 0003HAYAETCS UHACKCOM «n» 32 CKOOKaMHM, BKITFOUAIOIUMU B
ce0s ctpykrypHoe (MoHOMepHOE) 3BeHO: (—CH,—CH)y—-),.

Knaccupukanus mojsumepon

[Tonumepsl, MAKPOMOJIEKYJIBI KOTOPBIX MIOCTPOCHBI CTPOTO ONPEICIICHHBIM CIIOCOOOM,
Ha3bIBAIOT PEryJsipHbIMH.

[TouMep Ha3bIBaETCs CTEPeOPeryJasspHbIM, €CJIM 3aMECTHTEIN R B OCHOBHOM Lienu
makpomosiekyn (—CH,—CHR-),, pacnoyiioxeHsl ynopsiioueHHO.

CrepeoperyJsipHble TIOJUMEPBI 00JIaIAI0T ropas3ao JyYIIUMU CBOHCTBAMH — IJIACTUYHOCTHIO,
HpO“IHOCTI)IO nu TCHJ’IOCTOﬁKOCTBIO; OHHN CHOCO6HI>I KpI/ICTaJIJH/I?,OBaTI)CSI, B OTJIMYHUC OT Hepern)IpHI:IX.

Kaaccndukanus no crpykrype

ITo CTPYKTYPC MMOJIUMEPLI ACIIATCA HaA: JIHHeﬁHbIe, PA3BE€TBJCHHLIC U ITPOCTPAHCTBCHHDLIE.

JIuneiinbie Pa3BerBiIcHHbIE IIpocTpancTBeHHBIE
Cocrost u3
IIOCJIE0BATENBHOCTH
MaxkpoMoneKyJsl
MTOBTOPSIOLIUXCS 3BEHBEB C
Pa3BETBIEHHBIX UMEIOT XUMHUYECKHUE CBSI3U UMEIOTCS U
OOJIBIIIMM OTHOIIEHUEM
OOKOBBIE OTBETBIIEHUS OT MEXIy LeTsIMHU, 00pa3ys
JUTHHB MOJICIYJIBI X €€ LI€NU, Ha3bIBAEMOI MIPOCTPAHCTBEHHYIO CTPYKT
MIOIIEPEYHOMY pa3Mepy. . . pocip YIO CIPYKTYPY
IJIaBHOM WJIN OCHOBHOM Pesuna, gpenonghopmanvoezuonsoi
L]ennonosa,
Kpaxman € CMOoJbl

NOAUIMUNIEH HUZKO2O
oasnenust, Kanpou

JInHelHbIe — MaKpOMOJIEKYJIbI COCTOSIT U3 MOCJIEI0BATEIbHOCTH MOBTOPSIOIINUXCS 3BEHBEB C
OOJIBLIITUM OTHOIIIEHUEM JUTHHBI MOJICKYJIBI K €€ TIOTIEpeUHOMY pa3Mepy (IIeJUTI0103a, TTOJIMATUIICH
HU3KOTO JaBJIEHUS, KallPOH).

Pa3BeTBJIeHHBIEe — MaKPOMOJIEKYJIBI KOTOPBIX HMEIOT OOKOBBIE OTBETBIICHUS OT IIETH,
Ha3bIBa€MOM IJIABHOM WJIM OCHOBHOM (Kpaxmai).

CeTuarble (MIPOCTPAHCTBEHHbIE) — XUMHYECKUE CBS3H UMEIOTCS U MKy LETsIMU (pe3uHa,
(beHoapopmManbaAEruIHbIE CMOJIBI).

Kaaccndukanus mo nponcxoxaeHuro

ITo CHOCO6y IMMOJTYUYCHHS TOJIUMEPHI ACTIATCA Ha: NPUPOAHBIC, CHHTCTUYECCKHE U
HCKYCCTBCHHBIC.

64




CunrernueckKue

IIpupoanbie BOJIOKHA HUckyccTBeHHDbIE
BOJIOKHA
ITosty4yaroT MOJHOCTHIO
ITonyuaror
HenocpencreenHo XUMUYECKHUM TTyTEM B .
MoaudUKaIel HaTypaTbHbIX
CYILECTBYIOT B MPUPOJIC peakusIX MOIMMEPU3ALUU U
MOJIMMEPOB
e XJIONOK MTOJIMKOHICHCAITTH
e ayemammoe 80JOKHO
e wepcmob e Kanpou
. . °  Yewyiouo
*  HaAMYpPAaIbHbILL WETK e HalOH
e BUCKO3A
e JlABCaH

IIpupoaHbie moJIMMepbI HEMTOCPEACTBEHHO CYIIECTBYIOT B MPUPOAE (Kpaxmal, LeUIi0JI03a U

ap.).

CunreTnyecKHe MOJMMeEPHI MOJIYYaIOT MOJHOCTHI0 XUMUYECKUM IYTEM B PEaKIMIX
MOJIMMEPH3AIUH | MTOJIMKOHCHCAIMH (TIOTUATHIICH, ITOJIMXJIOPBUHIII, (EHOI-(hOpMabICTHIIHBIE
CMOJIBI, METHJIMETAKpUIIAT U T.11.). He uMeroT aHamoros B mpupo/ie.

HckyccTBeHHBIE — MTOTYYAIOT MOAU(UKALIMEH HATYPAITBHBIX TTOJUMEPOB (BUCKO3a —
MoauduIMpoBaHHAs LIEITUTIONI03a, pe3Ha —MOU(UKALIUS HATyPAIbHOTO KayuyKa).

Kaaccndukanus no XuMu4ecKkoMy xapakrtepy

ITo XUMHYCCKOMY XApPaKTEPY U COCTABY IMOJIMMCPLI U XUMHUUYCCKUEC BOJIOKHA OBIBAIOT:
HOJII/IC)(bI/IpHI)Ie, MoJIMaMMAHBIC, 3JICMCHTOOPIraHUYECCKUEC (HanpnMep, erMHHﬁOpraHquCKHe

MOJIUMEPDHI).
MMoamypupHbie IMosmamuanbie DJIeMEeHTOOPraHUYEeCK
NOJIUMeEpPbI MOJIMMepPbI ue
Coneprkat aTOMbl
Copepxar rpynmy -
COO Conepsxar rpymmy -CO- JIPYTUX XUM. SJIEMEHTOB
NH,— (xpeMHuUii u ap.).
Jlascan . .
Haitinon, kanpon Kpemnuiiopeanuueckue
(nonusmunenmepegpmanam)
noaumepul

HoaurgupHbie MoJUMepbl — COAEPKAT TPYNNY CIOXHBIX 3¢upos -COO-.
[HoaumamuaHbie NOJMMeEPbI — COAECPKAT NeNTUIHYIO CBs3b -CO-NH,-.
DJ1eMEHTOOPraHN4YecKue MOJUMePbl — COEPKAT aTOMBI IPYTUX XUMHUECKUX dJIEMEHTOB

(momumo C, H, O, N).

Kaaccndukanus no cnocody nosnydeHust

[Tonumeps! MOTy4atoT JIMO0 PeakUsIMU MOJMMEPH3ALMH, JINO0 MOJIMKOH/IEeHCALH .

IHonumepuzanus

IMoaukoHaencanus
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DTO MPHUCOCTHUHEHNE OTHUX MOJICKYI K OO6pazoBanue MoJIMMEpa MPOUCXOAUT 32

JIPYTHUM 32 CYET pa3pbiBa KPATHBIX CBA3EI. cdeT peakiuu 3amereHus. [lpu
ITo6o4HbBIE NPOAYKTHI, KAK IPABUJIO, HE 3TOM 00pa3yeTcs HU3KOMOJIEKYJIAPHBII
o0pa3yrorcs. MO0O0YHBI MPOAYKT.

Ionusmunen, norunponuner u op. Denonghopmanvoecudnas cMoad, KanpoH

Ionumepu3anusi — mpoiecc 06pa3zoBaHUsl BBICOKOMOJIEKYIISIPHOTO BeleCTBa(IIOIMMEPa)
MyTéM MHOTOKPATHOT'O MIPUCOEAMHEHUS MOJIEKYJI MOHOMEpA K aKTUBHBIM LIEHTPaM B pacTyllei

MOJICKYJIC ITOJIUMCPA.
HOJIHKOHIICHCﬂHPIﬂ — ponece 06pa3OBaHI/I$I BBICOKOMOJICKYJISIPHBIX COCﬂHHCHHﬁ,

MIPOTEKAIOIINN IO MEXaHU3MY 3aMEIICHHS M COTPOBOKIAIONINIICS BBIJICIICHHEM TTOOOYHBIX
HU3KOMOJIEKYJISIPHBIX MPOYKTOB (OOBIYHO 3TO BOJA).
CBoiicTBa NoJ1MMEpPOB

[To cBoiicTBaM MOJIMMEPHI MOKHO Pa3/ICNTh Ha: TEPMOpPeaKTUBHbIE, TEPMOIJIACTHYHbIE H
3J1aCTOMEPBHI.

TepMmopeakTUBHbBIE TepMmonacTuyHbie Jyacromepbl
Mewnsror dhopm
(popmy DacTUYHBIE
MpY HarpeBaHUU U
.. BEIIIECTBA MIPHU Pa3HBIX
HemmaBkue u HedmacTUUHBIC MaTEPHUAIIHI. COXpaHSIOT €€.
TeMrepaTrypax.
DenonghopmanvoecuoHvle cMobl, NOIUYPEMaH Tonusmunen, .
Hamypanvuoiu
NOAUCTUPOITL,
KayuyK, nNoJuxi0ponpeH
NOJIUBUHUIXTIOPUO

TepmopeakTUBHBIE MOJMMEPBI — TUTACTMACCHI, TIepepaboTKa KOTOPBIX B H3CIHS COMPOBOXKIACTCS
HeoOpaTUMON XUMHUYECKOU peakiiuel, MpUBOASIIEH K 00pa30BaHHIO HETIJIABKOTO M HEPACTBOPUMOTO
Marepuana.

Hanpumep, ¢heHondopMaibaeruaHbie CMOJIbI, IOJIMYPETaH.

TepmoniacTUHYHBIE MOJTUMEPBI — MEHSIOT (POPMY B HAarpETOM COCTOSTHUU M COXPAHSIOT €€
ITOCJIE OXJIAK ICHMUSI.

Hanpumep, NOJUATHIICH, TOTUCTUPOJ, ITOIUXIOPBUHUI U T. 1.

DJ1acToMepbl — 00J1aJaI0T BEICOKOAIACTUYHBIMU CBOWCTBAMHU B IIIMPOKOM MHTEpBAJIe
TEeMIIepaTyp.

Hanpumep, HaTypaJIbHBIN Kay4yK.

Ionumepu3anusi H NOJTHKOHAEHCAIIMS

IMonumepu3zamus

CreneHb MOJTUMEPHU3ANUMN — HTO YUCIIO, TTOKA3BIBAIOIIECE CKOJIBKO MOJIEKYI MOHOMEpa
COCJIMHHUIIOCh B MAKPOMOJICKYITY.

CTeneHb MOJMMEPHU3aINH 00BIYHO 0003HAYACTCS HHACKCOM «N» 3a CKOOKaMHM, BKITFOYAIOIIUMH B

cebs cTpykrypHoe (MmoHomepHoe) 3BeHo: (—CH,—CH,-),

XapakTepHble NIPU3HAKH MOJIUMeEPHU3AIUH.

B ocHoBe monmmMepu3anum JeKAT peakuus NpucoeIMnHeHUs.

2. Tlonmmepuzanus — HeNnHasi peaKkuus, BKIOYACT CTaAUN HHUITMUPOBAHUS, POCTa U OOPHIBA IICTIH.
DJIEMEHTHBIN COCTaB (MOJEKYISIPHBIC (HOPMYJIIBI) MOHOMEpPA U TOJUMEPa OAMHAKOB.

p—
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KaranuzaTopamu noauMepu3anuyd MOTYT OBbITh: MeTAJIMYECKHii HATPHA, TEePOKCH/IBI,
KHCJIOPO/J, METAJIOOPraHNYeCcKHe COeIMHEeHN ], KOMILIEKCHbIE COeINHEHUS].

[Tponecc 0Opa3oBaHUs BHICOKOMOJICKYIISPHBIX COSTMHEHUN TTPU COBMECTHON TTOJTMMEPU3AIIAH
IBYX WK 00Jiee pa3IMYHbIX MOHOMEPOB Ha3bIBAIOT COMOJIUMeEpPHU3aIUeii.

KoHTpoJibHbIE BOIPOCHI:
Uto Takoe noaumMepnl?

Ha xakue rpynmsl AensTcsl HOIUMEPHI?

JlaTb onpeniesnieHre miacTMaccam.

JlaTtb onpefienieHre peakiuy MoJIMMEpPU3alluy U MTOJIMKOHIEHCALUH.
Uro Takoe MoHOMEp U nosiuMep? B uem ux otinune?

Ha3zoBute n3BecTHBIE OHOTIOTUMEPHI.

Kakue nBa Buja kaydyka pa3ivyaroT.

Uto Takoe ByJaKkaHu3anus?

A SR SR I o

KT0 nonyuun cunreTnueckuii Kayayk?

IIpakTnyeckas padora Nell
«Ilepuognuecknii 3axkoH u [lepuonuyeckasi cucremMa XuMudeckux iementon . U.
MenpaeieeBa»

Heanb: PaccMoTpeTh B3aMOCBSI3b COCTAaBa U AJIEKTPOHHON CTPYKTYpPhl aTOMOB XMMHYECKHUX
3J1IeMeHTOB ¢ ux nosiokenueM B IICXD J[.1.MenzaeneeBa, NepuoJU4HOCTb PACIOI0KEHUS HIIEMEHTOB U
M3MEHEHHE AIIEKTPOHHBIX KOH(PHUTypaHuidi UX aTOMOB, OTBEYAOIIEE IEPUOAUNIHOCTH U3MEHEHHS UX
CBOMCTB; 3HAUEHUE MEPUOINYECKOI0 3aKOHA JJISl pA3BUTHUS HAYKH U JUAJIEKTHUKO-MaTepUaIbHOTO
MTOHUMAaHHUS IPUPOJIBIL.

Ilepuoauuecknii 3akoH xumudecknx 1eMmeHToB [[.A. MenneneeBa (coBpeMeHHas
(hopMyIHpOBKa): CBOMCTBA XMMHUECKUX JIEMEHTOB, a TAK)KE MPOCTHIX U CIOKHBIX BEUIECTB, UMU
00pa3zyeMbIX, HAXOASTCS B IEPUOINYECKON 3aBUCIMOCTH OT 3HAYEHUS 3apsi/ia U3 aTOMHBIX sIJIEp.

Ilepuoanueckas cucrema JI[.. MenaeneeBa — rpaduyeckoe BoIpaKeHHE NEPUOTUIECKOTO
3aKOHa.

EcrecTBeHHBIN psijl XUMUYECKHUX JIEMEHTOB — PsiJT XUMHUYECKUX 3JIEMEHTOB, BEICTPOSHHBIX 110
BO3PACTAaHUIO YHCIIa TPOTOHOB B spax UX aTOMOB, UJIH, UTO TO K€ CaMO€, 110 BO3PACTAHUIO 3aps10B
siiep ATUX aTroMOB. [1opsIKOBBIN HOMED JIEMEHTA B 3TOM PSly PaBEH YHUCITY MPOTOHOB B siApE JTH0O0TO
aTromMa 3TOT0 dJIEMEHTA.

Tabnuia XuMUYECKHUX JIEMEHTOB CTPOUTCS ITyTEM «pa3pe3aHus» €CTECTBEHHOTO psijia
XUMHUYECKHUX 3JIEMEHTOB Ha MePHOAbl (TOPU30HTAIBHBIE CTPOKH TA0JIUIIbI) U O0BEIUHEHUS B TPYIIIIHI
(BepTHKAIBHBIE CTOIOIIBI TAOJIMIIBI) DIIEMEHTOB, CO CXOIHBIM JIEKTPOHHBIM CTPOCHHEM aTOMOB.

B 3aBucumoctu ot crioco6a 00beTMHEHHS JIEMEHTOB B TPYIIIBI TAOIUIA MOXKET
OBITH NJIMHHOMEPHOIHOM (B TPYIIIBI COOPAHBI DJIEMEHTHI C OJIMHAKOBBIM YHCIIOM M THIIOM BAJICHTHBIX
ANIEKTPOHOB) U KOPOTKOMEPHOIHO¥ (B TPYIIBI COOpaHbI SJIEMEHTHI C OJJMHAKOBBIM YHCIIOM BaJI€HTHBIX
AJIEKTPOHOB).

['pymIibl KOPOTKOTIEPUOTHON TAOIHUIIBI IESTCS Ha TIOTPYIIHI (IJ1aBHbIE U MOOOYHbIE),
COBMAAIONIUE C TPYMIAMH JJIMHHONIEPUOTHON TaOIUIIBI.

YV Bcex aTOMOB 3JIEMEHTOB OJHOTO MEPUOJa OJJMHAKOBOE YUCIIO IEKTPOHHBIX CIIOEB, PaBHOE
HOMEpY nepuoa.

Yucro s5meMeHToB B epuojax: 2, 8, 8, 18, 18, 32, 32. boabIIMHCTBO 371EMEHTOB BOCBMOIO
MepUO/Ia MOTYYEHbl UCKYCCTBEHHO, MOCIEAHUE 3JIEMEHTHI 3TOT0 MEPUO/a €1lle HE CUHTE3UpOBaHbl. Bece
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NepUO/Ibl, KPOME IEPBOTO HAUMHAIOTCA € 3JIEMEHTa, oOpa3yromiero mienoyHon meraimt (Li, Na, K u 1.
11.), @ 3aKaHYUBAIOTCS DJIEMEHTOM, oOpa3yromuM Onaropoausiii ra3 (He, Ne, Ar, Kr u T. 1.).

B kopoTkoneproaHoii Tabauie — BOCeMb TPYII, KaXKAas U3 KOTOPBIX ACTUTCS Ha B
MOArpYHIb (TJIaBHYIO U MOOOYHYIO), B JUTMHHONIEPUOJHON TabIUIlE — IeCTHAALATh IPYIII, KOTOPhIE
HyMEpPYIOTCS puMcKkuMu niudpamu ¢ OykBamu A wim B, mHanpumep: A, 11IB, VIA, VIIB. I'pynma TA
JUTMHHOTICPUOIHOM TaOJIHIIBI COOTBETCTBYET IIIABHOW MOATPYIIIE MIEPBOM IPYIITBI KOPOTKOIIEPHOTHON
Tabuiel; rpymnmna VIIB — moGodHol moArpyIine celbMOi TPYIIIbL: OCTalbHbIE — aHAJIOTUYHO.

XapakTepuCTUKU XUMHYECKUX 3JIEMEHTOB 3aKOHOMEPHO U3MEHSIIOTCS B TPYIIAX U NEepPHOIaX.

3ananus
1. VYka3arp 3JIeMEHT, B aTOMe KOTOPOTro: a) 25 mpoToHOB U 13 31ekTpoHoB, 0) 41 npoToH u 20

AJIEKTPOHOB.

2. Ompenenuts ABa 3JIEMEHTA, B aTOME KOTOPBIX Ha IMOCJIETHEM SHEPTeTUICCKOM YpOBHE: a) 4
BaJICHTHBIX 3JIEKTPOHA, 0) 7 BaJIEHTHBIX 3JIEKTPOHA.

3. HasBath 1Ba 37eMeHTa, B aTOME KOTOPBIX: @) 3 SHEPreTUYecKuX ypoBHs, 0) 5
SHEPreTUYECKUX YPOBHS.

4. Ha3zoBuTe 3J1€MEHTHI, UMEIOIINE CICTYIONINE JIEKTPOHHbBIE (POPMYIIBI:
a) 1522522p63sz3p5,
6) 1s72s%2p°®3s%4s’,
B) 15°2s%2p°3s*3p®4s?3d'4p®ss'4d’.

5. VYkazarh MECTOIOJIOKECHHE AJIEMEHTOB B [leprnoindyeckoii CHCTEME XUMUYECKUX PIIEMEHTOB
J.W1. MenneneeBa, HAMUIITUTE 3JICKTPOHHBIC (DOPMYIIBI aTOMOB JIAHHBIX JIEMEHTOB: a) Ne37,
0) Ne30, B) Ne24, r) Ne50.

6. Yem CXOAHBI M YEM OTIIMYAIOTCS IO COCTaBY U30TOIIBI: Q) 4019K 3919K, 0) 3517C1 3717C1.

7. Ha3zoBuUTe TUIIHUNA OKCHUJ B PSAY: OKCHJ KalbIUs, OKCHUJI KaJlusl, OKCHUJI yIIIepoJia, OKCH/T
MarHusl.

KoHTpoJibHbBIE BONIPOCHI:

1. JlaiiTe onpeneneHre XUMHUYECKOTO AJIEMEHTA.

2. Kak onpenenuTs 4uCIo MPOTOHOB, HEHTPOHOB U AJIEKTPOHOB B aToMme? JlokakuTe, 4To
aTOM — DJIEKTPOHEUTpaJIbHAs YaCTULIA.

3. JlaiiTe onpeaesieHUE U30TOMA.

4. Ywucno nonsITOK KiaccupuKaluu XuMuueckux aiaemenToB a0 .M. Menneneesa, cuuras

BapuaHThI Tabmui, gocturano 50. Hekoropsie u3 yuensix (JI. Meiiep, [. Heronenc)

OuYeHb OJIM3KO MOJIOILIN K OTKPBITHIO 3aKoHa. 1 Bce jke UM He yJalioch I0BECTH CBOU

TIOMBITKY JI0 3aBEPIICHUsI. Y KQKUTE OCHOBHOM HEJOCTATOK B pabOTaxX BCEX

npenmectseHHUKOB J[.1. MeHneneena.

YTo MoJIoKUI B OCHOBY KJIacCU(UKAIIUN XUMUYecKHX 3neMeHToB J|.M1.Menneneen?

Ha3zoBute 1aTy OTKpPHITHS NEPUOJIUUECKOTO 3aKOHA M €r0 COBPEMEHHYIO (hOPMYITHUPOBKY.

Kewm u rae paboran J[.1. MenzaeneeB Bo BpeMsi CBOET0 BEJIMKOTO OTKPBITHS?

Koro I.M1.MenaeneeB Ha3bIBaJl «yKPEMUTEIIMW) EPUOAUUECKOTO 3aKOHA?

el IR AN

IIpakTuyeckas padora Nel2
«CTpoeHue aTOMOB»
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Heab: 0600muUTH 3HaHUS 00 MIEKTPOHHOM CTPOCHUH aTOMOB XHMHUYECKUX JIEMEHTOB;
3aKpENUTh YMEHUS U HABBIKH COCTABJICHUS 3JICKTPOHHBIX ()OPMYJI ATOMOB XMMHUYECKUX JIEMEHTOB, a
TakKe uX rpadudeckux n3oopaxeHuii. OTpaboTaTh OCHOBHBIE TIOHATHUS: «3JIEKTPOHHOE 00JIAK0Y,
«aTOMHAasi OPOUTAIIBY, «PATUYCH.

ATOM COCTOUT U3 ATOMHOTI0 S1/IPA U JIEKTPOHHOH 000J10YKH.

SIapo aToMa cOCTOUT M3 IPOTOHOB (p*) M HEWTPOHOB (nO). Y aTroma BomopoJia SiApO COCTOUT U3
OJITHOTO MPOTOHA.

Yucno npotonos N(p*) paBHo 3apsany saapa (Z) 1 IOpSAKOBOMY HOMEPY SIEMEHTa B
€CTECTBEHHOM DSy DJIEMEHTOB (U B IEPUOAUYECKOM cucTeMe 31eMeHToB). N(p*) = Z

Cymma uncna Heitrporos N(n”), 0603HauaeMoro mpocto 6ykBoii N, i 4mcia
MIPOTOHOB Z HA3bIBAETCSI MACCOBBIM YHMCJIOM 1 0003HauaeTcsi OyKBOi A.

A=Z+N(6)

DnekTpoHHas 000JI04Ka aTOMa COCTOUT U3 ABMXKYIIMXCS BOKPYT sJIpa 3JIEKTPOHOB (€).

Hucno sexkTpoHoB N(e') B 3JIEKTPOHHON 000J10YKEe HEUTPATBLHOTO aTOMa PABHO YHCITY
MIPOTOHOB Z B €r0 spe.

XHMHYECKHIi 3JIeMEeHT — BHJI aTOMOB (COBOKYITHOCTh aTOMOB) C OJIMHAKOBBIM 3aps/IOM sijipa (C
OJIMHAKOBBIM YHCJIOM IIPOTOHOB B SpE).

H30T0N — COBOKYITHOCTH ATOMOB OJTHOTO JIEMEHTA C OJJMHAKOBBIM YHCJIOM HEUTPOHOB B sIApe
(MM BHJT aTOMOB C OJIMHAKOBBIM YHCJIOM IMPOTOHOB M OJMHAKOBBIM YHCIIOM HEHTPOHOB B SI/Ipe).

Pa3Hble H30TONBI OTIMYAIOTCS IPYT OT APYyra YKUCIOM HEHTPOHOB B sIpax UX aTOMOB.

O603HaueHue OTAEIBHOTO aToMa UM U30TOIIA.

AToOMHAasi OpOUTAJIb — COCTOSTHUE DJIEKTPOHA B aTOME. Y clIOBHOE 0003HaueHue opouTanu — [1.
Kaxxnoii opOuTaii COOTBETCTBYET AJIEKTPOHHOE 00JIAKO.

OpOuTanu pealbHbIX aTOMOB B OCHOBHOM (HEBO30YXICHHOM) COCTOSIHUU OBIBAIOT YETHIPEX
TUIIOB: S, p, d U f.

OpOuTanu 0AHOTO CJI0si 00Pa3yIOT FJIEKTPOHHBIH («IHEpreTHYecKnii») ypoBeHb, NX YHEPTHH
OJIMHAKOBHI Y aTOMa BOJIOPOJIa, HO PA3IMYarOTCA y APYTUX aTOMOB.

OaHOTUTTHBIE OPOUTAII OJJHOTO YPOBHS TPYNIUPYIOTCS B 3JIEKTPOHHbIE
(3HepreTru4ecKme) O ypOBHHU:

S-TIOJTyPOBEHB (COCTOMT U3 OJTHON s-0pOUTaANIN), ycIOBHOE 0003HaueHue — .

P-TIOAYPOBEHB (COCTOMT U3 TpeX p-opOuTaneii), ycioBHoe o6o3Hauenue — [T

d-TolypOBEHb (COCTOMT U3 TSATH d-opouTaneit), ycaoBHoe o0o3HaueHue — LTI T

J-TIoIypOBEHb (COCTOUT U3 ceMU f-opOutarnei), yciaoBHoe o0o3HadeHne — [T TTTTT].

OHepruu opouTazei 0THOro NOTYPOBHS OJJUHAKOBBI.

[Tpu 0603HaYeHNN TIOJyPOBHEH K CHMBOITY MTOTypOBHS JO0ABIISIETCSI HOMEP €051 (3JIEKTPOHHOTO
YPOBH$), HaripuMmep: 2s, 3p, Sd 03HavaeT s-MoAypOBEHb BTOPOTO YPOBHS, p-IIOTypPOBEHBb TPETHETO
YPOBHSI, d-TIOJTypOBEHbB TISITOTO YPOBHSI.

Oo01ee yKcao NOJypOBHEH HAa OJTHOM YPOBHE paBHO HOMEpY ypoBHs n. Ob1iee yncio opouranen
Ha OJIHOM ypOBHE PaBHO 11°. COOTBETCTBEHHO STOMY, 00IIIee UHCIIO 00TAKOB B OHOM CIIOE PABHO
TaKxke 1.

O603nauenus: O — cBoboanHast opOuTans (6€3 3EeKTPOHOB),

e - OpOMTANH C HECTIAPEHHBIM AJIEKTPOHOM,

— opOUTAIIb C BJIEKTPOHHOM Mapoi (C IByMS 3JIEKTPOHAMU).

[Topsimok 3amosiHEeHUs 2JIEKTPOHAMHU OpOUTaliel aToMa OIpeeNsieTcsl TpeMs 3aKOHaAMH PUPOIbI
(popmynupOBKH JaHBI B IPUIIOKEHUH 2):

BaJjieHTHBIE 3J1eKTPOHBI — JIEKTPOHBI aTOMAa, KOTOPbIE MOTYT IPUHUMATh y4acTUe B
00pa30BaHMM XMMUYECKHX CBs3€il. Y I000ro aTomMa 3TO BCe BHEIIHUE 3JICKTPOHBI IUTIOC T
MIpe/IBHELTHUE 3JIEKTPOHBL, SHEPTHsl KOTOPBIX OoJiblle, yeM y BHeIIHUX. Hanpumep: y aroma Ca
BHEIITHHE SMCKTPOHBI — 45, OHU )K€ U BaICHTHBIE; y aToMa Fe BHENIHHE 2MeKTPOHBI — 45, HO y HEro

69



ectb 3d° , CTICIOBATENIbHO y aTOMa Kelle3a § BAJIGHTHBIX JJIEKTPOHOB. BanieHTHas anekTpoHHas popmyna
2 2
aroma Kaelusa — 4s°, a aTomMa xeje3a — 4s 3d°.

3aganusa
1. Hamuumre snextporsblie GopMyis! st noros: Fe?*, CI', $%, Cu®*, Cr”.

2. HanwmmuTe 37eKTpOHHYIO (GopMyiTy aToma kene3a. Kak pacnpenesiroTcs 3JIeKTPOHBI Ha
d - moypoBHe? YKaXHTe BBICIIYIO BAJICHTHOCTb JKeJe3a.

3. CocTaBbTe NEKTPOHHBIC CXEMbI CTPOCHUS MOJIEKYII. B Kakoif MoyieKkyse cBsI3b
koBajyieHTHas nossipHasi: a) Clp, 6) Hy, B) HCI, r) NaCl.

KounTpoJibHbIe BONPOCHI:

o Kakoe crpoenue numeer atom?

o Kakue aneMeHTapHbIE YaCTHUIIBI BXOJAT B cocTaB sifpa aroMa? Kak onpenensiercs 3apsn sapa
aToma?

e UYro onpezenser cyMMa IpOTOHOB U HEUTPOHOB?

o JlaiiTe onpeaesieHne XUMUYECKOTO 3JIEMEHTA.

o Kak onpenenuTs 4ucio MpOTOHOB, HEUTPOHOB U JIEKTPOHOB B aTome? J[oKakuTe, 4To aToM —
3JEKTPOHEUTpaIbHAs YACTULIA.

IIpakTnyeckas padora Nel3
«XHUMHYeCKHE PeaKkIum)

Henab: yronyOuTh 1 0000IIUTH TEOPETUUECKHUE 3HAHUS 00YYAIOIINUXCS 0 XUMHUYECKHUX PEaKIIHIX,
HAyYUTHCS BBIIOHSITH PACUEThI, UCTIONB3YS ()OPMYIIBI.

XuMHYeCKHe peaKIMu — 3TO TaKOW BUJ B3aUMOJEHCTBUS YACTHUIL, KOT/Ia U3 OJHUX
XUMHUYECKUX BELIECTB MOIYYatOTCs APYrUe, OTINYAIOUIMECS OT HUX 10 CBOMCTBAM U CTPOEHUIO.
BemectBa, KoTOphie BCTYNAKT B PEAKINI0 — peareHThl. BelecTsa, KOTopbie 00pa3yloTcs B X0/1e
XUMHUYECKON PEaKUU — MPOAYKTHI.

B xo1e xumuueckoil peakiuu pa3pyiaroTcs XUMUYECKUE CBSI3U, U 00pa3yrOTCsl HOBBIC.

B xo1e XuMHUYECKHX peakluii He MEHSIFOTCSL aTOMbI, Y4aCTBYIOIIHUE B pEaKIIUU. MEeHSEeTCs TOJIBKO
MOPSIZIOK COETMHEHUS aTOMOB B MoJIeKyJiax. Takum 00pa3oB, UUCIIO aTOMOB OJHOTO M TOTO YK€ BEIIECTBA
B X0J/I€ XUMHUYECKOW Peakllui HE MEHSETCS.

XUMHYECKUE PEAKIINU KIACCUDHUITUPYIOT MO Pa3HbIM Mpu3HakaMm. PaccMOTprUM OCHOBHBIE BHIBI
KJIacCU(UKALUY XUMHUECKUX PEaKIIUi.

Kunaccupukanus mo 4uc/y 4 cOCTaBy pearupyommx BelecTB

[To cocTaBy U 4KCIy pearupyroumx BEeIECTB pa3AesIOT PeaKIiy, MpoTeKatonue 6e3
W3MEHEHUS COCTaBa BEIIECTB, U PEAKIINHU, TPOTEKAIOIINE C HK3MEHEHHEM COCTaBa BEIIECTB:

1. Peakumu, nporekamomue 6e3 U3MeHEHUsI cOCTaBa BewecTs (A — B)

K TakuM peaknusiM B HeOpraHu4eckoil XMMHH MOYKHO OTHECTH aJUTOTPOITHBIC TIEPEXOIbI
MIPOCTHIX BEIIECTB U3 OAHON MOIU(DUKALIUU B APYTYIO:

Sp0M6nquKaﬂ — Shonoxmmnase

B opranuveckoii XuMHMH K TaKUM PEaKLUSIM OTHOCSITCS peaKlMy U30MePU3aluu, KOr/1a U3
OJIHOTO M30Mepa MOJ IeHCTBUEM KaTalu3aTopa U BHEITHUX (PaKTOPOB MOJTydaeTcs Ipyrou (Kak
MPaBUJIO, CTPYKTYPHBIN U30MED).

Hanpumep, uzomepusaius Oyrana B 2-MeTHIIPONaH (M300yTaH):

CH3-CH2-CH2-CH3 — CH3-CH(CH3)-CH3.

2. Peaknum, npoTeKawuue ¢ K3MeHeHHEM COCTaBa
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. Peakuum coenunenust (A + B+ ... — D) — 3T0 Takue peakuuu, B KOTOPBIX U3 ABYX U
Oosiee BeleCTB 00pa3yeTcsi OJJHO HOBOE CII0KHOE BellecTBO. B Heopranm4yeckoil XUuMHHU K peakuusIM
COEIMHEHUS OTHOCSATCS PEAKIIMU TOPEHUS IPOCTHIX BEILIECTB, B3aUMOAEHCTBUE OCHOBHBIX OKCUIOB C
KHMCJIOTHBIMU U Ip. B oprann4eckoil XMMHH TaKue peaKIIMH Ha3bIBAIOTCS
peakuusMu npucoeuHeHusi. Peakuum npucoeAnHeHus — 3TO TaKHE€ PEAKINU, B XOJ€ KOTOPBIX K
paccMaTpuBaeMOU OpraHu4ecKor MOJIEKYJIE IPUCOEOUHAETCS Ipyras MoneKya. K peakuusam
IIPUCOEANMHEHNS OTHOCATCS PEAKLIMY IMAPUPOBaHus (B3aUMOIECHCTBUE C
BOJIOPOJIOM), THAPATALMH (IPUCOEIUHEHUE BOJIbl), THAPOTaI0TeHMPOBaHuUs (IIPUCOSINHEHHE
raJIOTeHOBOJIOPO/Ia), MOJIMMepHu3anus (IPHCOeINHEHNE MOJIEKY PYT K APYTy ¢ 00pa3oBaHHEM
JUIMHHOM LIETIOYKH) U Jp.

Hanpumep, rugparanus :

CH2=CH2 + H, O — CH3-CH2-OH

. Peakuuu pasioxenusi (A — B + C + ...) — 3To Takue peakiuu, B X0Ji¢ KOTOPbIX U3
OJIHOM CJI0’KHOM MOJIEKYJIbI 00pa3yeTcsi HECKOIbKO MEHEE CIIONKHBIX WU MPOCThIX BemiecTB. [lpu sTom
MOTYT 00pa30BBIBaThCS KaK MPOCTHIE, TAK U CIIOKHBIE BEIIECTBA.

Hanpumep, npu pa3noXeHUU NEPOKCUHIA BOAOPOAA:

2H202 — 2H20 + 02.

B opranu4eckoii XuMHH pa3/IesSOT COOCTBEHHO PEAKIIUH PA3IOKEHUS U PEAKIIHN
oTuiericHUs. Peakuuu oTmienuienusi (3JIMMMHAUPOBAHUS) — 9TO TaKUE PEAKIIMU, B X0JI€ KOTOPHIX
MPOUCXOAUT OTPHIB ATOMOB WJIM @TOMHBIX IPYII OT UCXOAHOW MOJIEKYJIBI IIPU COXPAHEHHUH €€
YIJIEPOIHOTO CKEJleTa.

Hanpumep, peakius oTIIEIIIIEHUS BOJOPOAA (IErHAPUPOBAHUE) OT MPOMAHA:

C3Hg — C;Hg + Hy

Kaxk npaBuio, B Ha3BaHWM TaKMX PEAKLMM €CTh IIPUCTaBKa «e». Peakunu pa3noxeHus B
OpraHUYEeCKON XMMHUH IPOUCXOJAT, KaK IPaBUIIO, C Pa3pbIBOM YIJIEPOIHOM LEIH.

Hanpumep, peakiys KpekuHra dyrana (pacuieruieHue Ha 0oJiee mpoCThie MOJICKYJIIbI TPU
HarpeBaHUM WM MOJI ACHCTBUEM KaTalln3aTopa):

C:H,p — CH,4 + C,Hg

. Peakumu 3aMeieHust — 3TO TAKKE PEAKLUHU, B XOAE KOTOPBIX aTOMBI UJIU TPYIIIIbI
aTOMOB OJJHOTO BEIIECTBA 3aMEIIAIOTCA Ha aTOMbBI HJIM TPYMIBI aTOMOB APYroro BemecTsa. B
HEOPraHM4eCcKOM XUMHMH OTH PEAKLIUU IIPOUCXOIAT 10 CXEME:

AB + C=AC +B.

Hanpumep, 6osiee akTUBHBIE I'aJI0TeHbl BBITECHSIOT MEHEE AKTUBHBIC U3 COCTMHEHUH.

B3anmoaeiicTBre oguaa Kajaus ¢ XJI0pOM:
2KI + C12 — 2KCl1 + I,.

3amenaTbCsi MOTYT KaK OT/JEIbHBIE aTOMBI, TaK U MOJIEKYJIBI.

Hanpumep, npu crijaBieHur MeHee JieTy4He OKCHAbI BRITECHSIOT 0oJ1ee JJeTy4ne U3 Coyeil.
Tak, HeneTyuuil OKCHI KPeMHMSl BBITECHSIET OKCHJI YIJIepoa U3 KapOoHaTa HATPUS TIPU CIUIABJICHUU:

N32C03 + SlOz — NaQSi03 + COz

B oprannyeckoil XuMHH pEaKIIUH 3aMEIICHUS — 3TO TAKUE PEAKIUHU, B XOJ€ KOTOPBIX YACTh
OPraHUYecKoi MOJICKYJIbI 3aMellaeTcs Ha Apyrue yactuusbl. [Ipu 3ToM 3aMelieHHas yactuia, Kak
MPaBWJIO, COEUHSIETCS C YACThIO MOJIEKYJIbI-3aMECTUTEIIA.

Hanpumep, peakuys XJ10pMpOBaHUs MeTaHA:

CH4 + Clz — CH3C1 + HCl1

[To yucity 4acTuIl ¥ COCTaBy MPOIYKTOB B3aUMOJICHCTBUS 3Ta peakius OOIbIle MOX0XKa Ha
peakmuio oomMeHa. TeM He MeHee, 0 MeXaHU3MY TaKasi peaKI[us SBIISICTCS PEaKIe 3aMeleHusI.

. Peaknuu o0MeHa — 3TO TaKMe peakiiu, B X0J€ KOTOPBIX J1BA CIOKHBIX BEIlIECTBA
0OMEHUBAIOTCA CBOUMH COCTaBHBIMH YaCTIMU:

AB+CD=AC +BD
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K peakuusiMm oOMeHa OTHOCATCS] peaKIMi HOHHOT0 00MeHa, TPOTEKAIOIINe B paCTBOPAX;
peakLyy, WITIOCTPUPYIOIINE KUCIOTHO-OCHOBHBIE CBOMCTBA BEILIECTB U JPYTHeE.
IIpumep peakunu 0OMEHA B HEOPTraHUYECKOH XUMHH — HEUTpaTU3alisi CONAHOM KUCI0ThI
1IeJI0YbI0:
NaOH + HCI = NaCl + H,O
IIpumep peakiuu oOMEHa B OPraHMYECKOM XUMUU — B3aUMO/IeiiCTBHE YKCYCHOW KHCJIOTHI €

1IE104bI0:
CH;-COOH + KOH = CH;3-COOK + H,O

Knaccupukanus XuMuyeCKMX peakiuid 0 U3MEHEHHUI0 CTeNleHH OKUCJIEeHUSs 3JIEMEHTOB,
o0pa3yommux BelecTBa

I1o u3MeHeHH IO CTeNeHU OKMCJIEHHUS JIEMEHTOB XUMUYECKUE PEAKIINH JICTISAT
Ha OKMCJIHUTEJIbHO-BOCCTAHOBUTE/IbHbIE PEAKIMHU, U PEAKIIUH, UYyIMe 0e3 M3MeHEeHUs CTeneHeil
OKHCJIeHHSI XUMUYECKUX IJIEMEHTOB.

. OxkucIuTeIbHO-BOCCTAHOBUTEIbHBbIE peakuuu (OBP) — »To peakiuu, B xoze
KOTOPBIX CTeNeHH OKHUCJIEHHsI BEIIECCTB H3MEHSIOTCs. [Ipr 5 TOM IPOUCX0IUT OOMEH 3JIeKTPOHAMMU.

B Heoprannueckoii XMuMUM K TaKUM PEAKIUSIM OTHOCSITCS, KaK IMPABHUIIO, PEAKIIUU PA3JTI0KEHUS,
3aMelIeHUs], COeIMHEHNUS, U BCe PEaKuu, UAYIIHUEe C y4aCTHEeM MPOCTHIX BemlecTB. [l ypaBHUBaHUS
OBP uncrnonb3yror MeTo/1 3J1eKTPOHHOT0 fajiaHca (KOJIMISCTBO OTJAHHBIX 3JICKTPOHOB JIOJKHO OBITH
PaBHO KOJMYECTBY MOJTYUYEHHBIX ) UM METO/ 3JIEKTPOHHO-HOHHOTO (ajiaHca.

B opranuyeckoii XuMHMHu pa3/iensioT PEAKIIMU OKUCICHHS U BOCCTAHOBIICHUS, B 3aBUCUMOCTHU OT
TOTO0, YTO MMPOUCXOTUT C OPraHNYECKON MOJIEKYIIOH.

Peakuuu okucJIeHHs B OPraHUYECKON XUMHUH — 3TO PEAKIIMH, B XOJI€ KOTOPHIX YMEHbIAETCS
4YHCJI0 ATOMOB BOJOPO/A WU YBEIMYMBAETCS YHCIO aTOMOB KHCIIOPO/a B UCXOTHOM OpraHNYeCcKon
MOJICKYJIE.

Hanpumep, oOKHCIICHHE dTaHOIA IO ICHCTBUEM OKCHIA MEIH:

CH3-CH2-OH + CuO — CH3-CH=O + HQO + Cu

Peakuuu BocCTAHOBJIEHHSI B OPTAaHMYECKON XUMHUH — 3TO PEAKIIUHU, B X0OJIe
KOTOPBIX YBEJTUYUBAETCH YHUCJI0 ATOMOB BO0PO/1A WM YMEHbIIAETCS YMCJI0 ATOMOB KUCJI0OPO/A B
OpraHUYECKON MOJIEKYJIE.

HanpuMmep, BOCCTaHOBJICHHE YKCYCHOTO aJIbJA€ru/1a BOJIOPOAOM:

CH3-CH=O +H, — CH3-CH2-OH

. IIpoTosmMTHYECKHE PeaKUMU U PeaKu 00MeHa — 3TO TaKHe PEaKIuH, B XOJe
KOTOPBbIE CTENEHN OKUCIIEHUSI aTOMOB HE U3MEHSIFOTCSI.

Hanpumep, HeliTpanu3anys eIK0Oro HaTpa a30THON KM CJIOTOM:

NaOH + HN03 =H,0 + NaNO3

Kaaccndukanmus peakuuii no remsiopomy 3¢ dexry

I[To TenmoBoMy 3 eKTy peakliuu pa3aeisioT Ha IK30TepMUUYecKHe U FJHI0TepMHYeCKHe.
IK30TepMUYeCKHe PeAKIINH — 3TO PEAKIIUU, COTIPOBOKIAIOIITUECS BBIICIICHUEM SHEPTHH B
dbopme TernoTsl (+Q). K Takum peakiiusM OTHOCSTCS MOYTH BCE PEAKIIUU COSTMHECHUS.
HckioueHust — peaxiys a30Ta ¢ KHCJI0PoaoM ¢ oOpazoBanreM okcuaa azora (II) —
9HAOTEPMHUECKAS:
N, +0,=2NO-0Q
Peakmust ra3000pa3Horo Boiopoaa ¢ TBEPAbIM HOAOM TaKKe IHAOTEPMHUYECKAS:
H,+LL=2HI-Q
DK30TepPMUYECKUE PEAKIIUH, B X0/I€ KOTOPBIX BBIIETSETCS CBET, Ha3bIBAIOT PEAKIIUAMH TOPEHMS.
Hanpumep, ropenue merana:
CH4 + 02 = C02 + HQO
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Taxoxe IK30TEPMUYECCKUMHU SABJIAIOTCA:

. peaKIyy eJOUYHbIX METAJJIOB C BOIOM;

. peaKuuu, COPOBOXKAAIOITUECS B3PbIBOM;

. pasioKeHUE TUXPOMATA AMMOHMS («BYJIKaHUHKY);

. obpazoBanne ammuaka: N, + 3H, = 2NH;;

. peakiy HeHTpaJInu3aluu;

. CHMHTE3 METaHO0JIAa;

. aJTIOMOTEPMUS;

. peakiuy, B KOTOPHIX U3 MeHee CTa0WIbHBIX BellleCTB 00pa3yloTcs 0oJjiee cTa0UIbHbIE;
. B OPraHUYECKOW XUMHUU — PEAKIIMK MPUCOeTUHEHHUsI, PCAKIINA TOPEHUsA, OKHCJIEHUS 1

zp.
JHI0TepMHUYEeCKHEe PeaKIIMU — 3TO PEaKUH, COMPOBOKIAIONINECS MOTJIOIIEeHUHEeM YHEPTrUM B
dbopme TernoTsl (— Q). Kak npaBuiio, ¢ MOTIOMIEHUEM TETIOTH HIET OOJIBITUHCTBO
peakuuii pasJioxeHus (peakiuu, TpeOyroIIHe JIUTEILHOTO HarpeBaHus).
Hanpumep, pazinoxeHue U3BeCTHIKA:
CaCO;— CaO +CO,-Q
Takxe IJHA0TEPMHUYECKUMH SIBJISIOTCS:

. peakuuu ruapoIn3a;
. peakuuu, uaylme ToJAbKO NPH HATPEBAHNH;
. peaxiuu, MpoTEeKaroIIKe TOJILKO MPH 0YeHb BHICOKHUX TeMIlepaTypax Wi moj

feiicTBHEM 3JIeKTPHYECKOro paspsia.
Hanpumep, npeBpalieHe KACIOpOoa B 030H:
30,=20,—Q
B opranu4eckoii XHMHH C TIOTJIOIEHHEM TEMIOTH MAYT PEeakluy pasioxkenus. Hanpumep,
KPEKUHT MeHTAHA:
CsHi, — C3Hg + C:;Hg—- Q

Kaaccndukanus XuMHYeCKHUX peaKkUuii 10 arperaTHOMY COCTOSTHHIO Pearupyomux
BeuecTB (1o ¢ga3oBOMY COCTaBY)

BeniectBa MOTYT CynIeCcTBOBaTh B TPEX OCHOBHBIX arperaTHbIX COCTOSTHUSIX —
TBEPAOM, )KHAKOM U razooopasnom. Ilo pazoBomy coCTOSIHUIO pa3aeistOT
peaKurH rOMOreHHbIE U reTeporeHHbIe.

. I'omorenHsbie peakuMu — 3TO TAKUE PEAKLIUH, B KOTOPBIX PEAarupyrolIne BEIIEeCTBA U
MPOAYKTHI HAXOIATCS B OAHOM (pa3e, ¥ CTOJTKHOBEHUE PEarupyroLIMX YaCTHUIl POUCXOIUT BO BCEM
o0BemMe peakMOHHOU cMecH. K TOMOTeHHBIM peaKIIisiM OTHOCAT B3aUMOJICHCTBHS :KMAKOCThb-
JKHIKOCTD U ra3-ras.

Hanpumep, oKucIIeHHE CEPHUCTOIO rasa:

2S02(r) + Oz(r) = 2S03(r)

. I'ereporeHHsie peakuM — 3TO PEAKLUHU, B KOTOPBIX PEArUPYIOIIUE BEIIECTBA U
MPOAYKTHI HAXOAATCS B pasHbIX (pazax. [Ipy 3TOM CTOIKHOBEHHE pEArnPYIOMINX YACTUL] TPOUCXOJTUT
TOJIbKO HA FPaHMIle CONPUKOCHOBeHHs (pa3. K Takum peakuusiM OTHOCATCS B3aUMOJCHCTBUS ra3-
JKMJIKOCTh, ra3-TBepaas (pasza, TBepaas-Teepaas, U TBepaas pa3za — KUIAKOCTb.

Hanpumep, B3auMOJEHCTBUE YIJIEKHCJIOI0 Ia3a U THAPOKCHAA KAJIbLMSA:

COZ(F) + Ca(OH)z(p_p) = CaCO3(TB) + HzO

Jnst knaccuukanuy peakiuii mo ¢azoBoMy COCTOSIHHIO TIOJIE3HO YMETh ONPEAETAThH (pa30BbIe
COCTOSIHMS BelleCcTB. DTO IOCTAaTOYHO JIETKO CIEJIaTh, UCIIOJIb3Ys 3HAHUS O CTPOCHHUH BEIIECTBA, B
YaCTHOCTH, O TUIIAX KPUCTAJUIMYECKON PELIETKH.

BemiecTBa ¢ MOHHOM, aTOMHOM WJIH META/UVIHYECKON KPUCTAJJIMYECKOH pelIeTKOM, KaK
MIPaBIJIO TBEP/AbIE IIPH OOBIYHBIX YCIIOBHUSX; BEIIECTBA C MOJIEKYJ/ISIPHOI PelleTKOi, KakK
MPABUJIO, KMAKOCTH WM I'a3bl MPU OOBIYHBIX YCIOBHUSX.
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O6paTI/ITe BHUMAHHEC, UYTO IIPHU HArpCBAaHWU HUJIU OXJIAXKICHUHN BCIICCTBA MOT'YT ICPEXOAUTH U3
OOHOT'O (1)33OB01"0 COCTOSAHHUA B APYroe€. B takom cliydac HCO6XO,Z[I/IMO OpPUCHTHPOBATLCA HA YCIIOBUA
MIPOBE/ICHUS] KOHKPETHOM peakinu U (PU3MUECKUE CBOMCTBA BEILIECTBA.

Hanpumep, noinyueHre CMHTE3-ra3a MpoOUCXOINT IPU OYCHb BBICOKHX TEMITepaTypax, Mpu
KOTOPLIX BOJAA — Iap:

CH4(F) + HZO(F) = CO(F) + 3H2(r)
Takum 06pa30M, apoBas KOHBCPCUA ME€TAHA — I'OMOI¢cHHasi peaKlus.

Knaccm])mcaunﬂ XUMHUYECCKHUX peakum‘fl M0 yYaCTUIO KaTaJjJiu3aTopa

Karaau3aTop — 3T0 Takoe BEIIECTBO, KOTOPOE YCKOPSET PEaKIIHIO, HO HE BXOJIUT B COCTaB
MIPOJYKTOB peakiuu. Katanuzarop yuacTByeT B peakiiuu, HO IPaKTUYECKU HE PACXOAYETCS B X0/
peakimu. YCIOBHO cxeMy JeiicTBus Katanuzaropa K npu B3anmoaeiicteuu BermectB A + B MmoxxHO
M300pa3uTh TakK:

A + K= AK;
AK+B=AB +K.

B 3aBucHMOCTH OT HaJTMYUS KaTajau3aTopa pa3indyaloT KaTAIUTHIYECKUE U HEKATATUTHYECKHUE
peaxiuu.

. KaraiuTuyeckne peakuum — 5TO PEAKIUHU, KOTOPBIE HIYT C YIaCTHEM KaTaIN3aTOPOB.
Hanpumep, paznoxenue 6eproneroBoit conu: 2KC10; — 2KClI + 30,.

. HekaraauTnyeckue peakiuu — 3TO PEAKIUH, KOTOPbIE YT 0€3 yJacTHs
KaTajan3aTopa.

Hanpumep, ropenue srana: 2C,Hg + 50, = 2CO, + 6H;0.

Bce peakium, npoTekaroliye ¢ ydacTueM B KIIETKaX JKUBBIX OpPraHU3MOB, IPOTEKAIOT C YYaCTUEM
0cO0BIX OEITKOBBIX KaTaIn3aToOpoB — (hepMeHTOB. Takue peakuu Ha3bIBAIOT (PePMEHTATUBHBIMH.

bonee monpoOHO MexaHU3M AeCTBUS U (HYHKIIUU KAaTaIM3aTOPOB PaCCMaTPHUBAIOTCS B
OTJICJIbHOM CTaThe.

Kaaccndukanus peakuuii no cnoco6HoOCTH NpOTEKaTh B 00PaTHOM HANPaBJIeHUHU
OO0paTuMble peakMM — 3TO PEAKLUHU, KOTOPbIE MOTYT IPOTEKAaTh U B IPSIMOM, U B U 0OpaTHOM
HaIpaBJICHHUH, T.C. KOrJga Mpu AaHHbIX YCIOBUAX NPOAYKTBI pCAKIIUHA MOT'YT BSaHMOHeﬁCTBOBaTB Apyr C

JIPYTOM.
K oO6patumbiM peakiusiM OTHOCATCS:

. OOJIBITMHCTBO TOMOTE€HHBIX PEAKIINH,

. sTepuduKans;

. peaKIMy THApOIIN3a;

. THJIPUPOBAHUE-IETUPUPOBAHHE,

. rUApaTalus-IerupaTanus;

. MOJTyYeHNE aMMHaKa U3 TIPOCTHIX BEIIECTB,

. OKHCJICHHE CEpHUCTOTO rasa,

. MOJTy4YeHHUE TaIOTE€HOBO0POA0B (KpoMe (hTOPOBOIOPOa) U CEPOBOIOPOIA;
. CHHTE3 METaHOJIa;

. MOJIy4eHHUE U pa3iokeHue KapOoOHaTOB U THAPOKapOOHATOB, U T.JI.

HeoOpaTumble peakniuu — 3TO peakluy, KOTOPbIE IPOTEKAIOT MPEUMYILLIECTBEHHO B OJHOM
HaIlpaBJICHUN, T.€. IPOAYKTHI PEAKIIUN HE MOTYT B3aUMOJICHCTBOBATH JIPYT € APYIOM IIpU JaHHBIX
YCIIOBHUSIX.

[Tprmepsl HEOOpaTUMBIX peaKIIU:

. TOpEHHUE;

L] pC€aKkuuu, UAYIHUE CO B3PLIBOM;

. peakuuu, uaynme ¢ 00pa3oBaHUEM rasa, 0caJlka MM BOJIbI B paCTBOpaXx;
. pPacTBOPEHHUE MICTOYHBIX METAJIOB B BOJIC; U JIP.
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3aganus:

1.

PaccraBbre K03()(PUIIMEHTHI B TPUBEICHHBIX HIKE CXEMaX XUMUYECKUX peakiuid. Jlaiite
XapaKTEPUCTUKY KOKIOW U3 YETHIPEX XMMHUUECKUX PEAKIUN C TOYKU 3PEHMS pa3Iu4HbIX
Kiaccuukanui.
1. b+ N, — NH3T + Q
2. AL + F6203 - AL203 + Fe + Q
3. CaCO3; — CaO + CO2T - Q
4. NaOH + HZSO4 — Nast4 + HQO + Q
Kakoii peakuueil siBisgeTcsi TopeHre aMMuaKa’?
4NH3(F) + 302(r) = 2N2(r) + 6H20(>K) +Q
YcranoBute coorBeTcTBUE Mexy cxemoit OBP u koaddunmentom nepen Gpopmynoit

BOCCTAHOBHTEJIS:
Cxema peakumuu Ko>ppuument
A) NH; + CuO = Cu + N, + H,O 1)2
b) NH; + O, = NO + H,O 2)6
B) HNO; + Cu = Cu(NO3), + NO; + H,O 3)4
) Li+ N, =1;5N 4)1
55
Y CTaHOBUTE COOTBETCTBUE MEXKIY COJIBIO M PEaKIMel CpeIbl pacTBOpa
Coanb Cpena pacTtBopa
A) NH4NO;3 1) Kucmnas
b) K,SO4 2) llenounas
B) CaS 3) HeiitpanbHas
I') Bal,
YcTaHOBHTE COOTBETCTBUE MEKY HA3BAaHHEM COJIM U OTHOIIIEHUEM €€ K THIPOIIH3Y:
Coab OTHoLIeHNE K THAPOIU3Y
A) AI(NO3)3 1) ruaponn3 no KaTHOHY
b) Na,SO4 2) TUAPOIIU3 TI0 AHUOHY
B) K,SO; 3) TUAPOIHN3 TIO KATUOHY U aHUOHY
I') (NH,4),COs3 4) ruaponu3y He MoJIBepraeTcs

I/ICHOJ'IBSYH METOJ 3JICKTPOHHOT'O 6aJ1cha, COCTAaBbTC YPABHCHUEC PCAKIINU:
KI+ H2$O4 — Iz + HQS + KQSO4 + Hzo
OHpe,Z[CJ'II/ITC OKHCJIIUTECJIb 1 BOCCTAHOBHUTCIIb.

Hamumrre ypaBHEHUST peakiinii, MPU MOMOIIH KOTOPBIX MOYKHO OCYIIIECTBUTH CIIEIYIONINE
MpEeBpaIICHUS:
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1 P) 3
FeCl, «——Fe —— FeCly — Fe(OH)3

HJ’I?I nepexoga 1 coctaBbTE SHCKTPOHHBIﬁ 6anch, YKaXXUTEC OKHUCINUTEIIb U BOCCTAHOBUTCIIb.

8. Ilpwu cropanuu 7 r atriieHa Boiaensercs 350 kJbx termoTel. Onpeaenurte TerioBou dpdexr
pEaKIMH.

9. ®akTopsl, NO3BOJAIOIIUE CMECTUTh XUMUUYECKOE PAaBHOBECHE, IJI PEAKLIUU
2NO(1)+02(r)«<>2NO»(1)+Q, B CTOPOHY POJYKTOB PEAKIIUU:
1) IloBbilIEHHE TEMIIEPATYPHI U IOHMKEHME JaBieHus; 2) [loHmkeHne Temneparypsl U
nasienus; 3) [lonmxeHne TemnepaTypsl U OBbILIEHUE JaBieHus; 4) [loBblieHne TeMnepaTypsl
U J1aBJICHUS.

KouTpoJbHbIe BOPOCHI:

1. Ha xakue TUIBI IEJISAT PeaKIuu MO MPU3HAKY «COCTaB M YMCJIO PEareHTOB U MPOIYKTOB
peakium»?

2. UYro Takoe peaknuu coequHeHus? C KaKUM TEIUIOBBIM () (HEKTOM OHH MPOTEKAIOT?
[IpuBeauTe mpuMepsl ypaBHEHUN PEeaKIMi COeTUHEHUSI.

3. Uro Takoe peakuuu paznoxkenus? C KakuM TeTIOBbIM 3G (HEeKTOM OHU MPOTEKatoT?
[IpuBeauTe mpuMepsl ypaBHEHUN PEAKIUMA pa3I0KEHUS.

4. Yem xapakTepu3ylOTCs peakuu 3aMenieHusi? 3anuimure 6JI0K ypaBHEeHH N peakunii
3aMeIIeHUS, XapaKTePU3YIOLUX CBONCTBA rajJOreHOB.

5. Yro Takoe runpous?

6. UYeMm oTIMUAIOTCS peaKIUU THAPOJIN3A OT peakiuii ruaparanun? Yo Mex 1y HUMU
oOmiero?

7. Kaxkue peakiuu Ha3bIBalOT HeoOpaTuMbIMu? [IpruBeuTe MpuMepsbl TAKUX peakuil U3
OpraHMYEeCKON U HEOPraHMYECKON XUMHH, 3aIUIINTE UX YPABHEHHUS.

8. Kaxkue peakuuu HazpiBatoT oOpatuMbiMu? UTo Takoe xumudeckoe paBHoBecue? Kak ero
CMECTUTH?

IIpakTnyeckas padora Neld
«CKOpOCTh XUMHYECKUX PeaKkuuii»

Henab: 3akpenuth 3HaHUE GOPMYJT BBIPAXKEHHSI CKOPOCTH XMMHUECKUX PEaKIIUi, HAyUUThCS
CMelIaTh paBHOBECHE.

H3BecTHO, YTO OJIHU XMMHUYECKHE PEAKIINH MPOTEKAIOT 32 I0JIU CEKYH/IbI, IPYTHE — 32 MUHYTHI,
qackl, CyTKU. Hampumep, pu cuBaHUU pacTBOPOB XJIOpHIa OApuUsi M CEPHON KHCIOTHI MTHOBEHHO
oOpa3zyercst Oenblid 0caoK cyabdara Oapus:

BaCl, + H,SO, — BaSO44 + 2HCI

Haobopor, peakuus p>kaBiieHus Kese3a (KOppo3usi) UIET TaK MEJIEHHO, YTO MPOCJIEINUTH 3a €€
pe3ylbTaTaMu MOXKHO JIUIIIb [0 UCTEYSHHUH UTUTEIHHOTO BpeMeHH. UTOOBI XapaKkTepu30BaTh ObICTPOTY
TEYECHUST XUMHUUIECKOU PCaKnuu, MOJIb3YIOTCA HOHATUEM CKOPOCTH XHUMHYECKOH pP€akIum, KOTOPYIO
0003HayaroT OyKBOH L.
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CKOpOCTh XMMHUYECKOH peakluy (U) ONpenesieTcss U3MEHEHUEM KOHLIEHTPALUK OTHOTO U3
pearupyrouux BeUeCTB WM OJHOTO U3 IPOAYKTOB PEAKIIH B €IMHUILY BPEMEHH.

KonngecTBo BemiecTsa B euHUIEe 00beMa Ha3bIBalOT MOJISIPHON KOHLEHTpanueii; oHa
U3MepseTCs B MOJISIX Ha JIUTP (Mouib/i1). Tak kak Bpemst u3mepsercs B CeKyHAax (MUHYTax, 4acax), TO
MO>KHO BBIBECTH M €AMHHUIIBI U3MEPEHUSI CKOPOCTH XUMUYECKOH peakiuu: 1 Mois/ (J1-¢); 1
KMOJIB/(M°-MHH) | T.1I.

@DakTOpBI, ONPENEIAIOIINE CKOPOCTh XUMUYECKON pEeaKIuu:

1. Ilpupoaa pearupyromux BemecTs.

2. KoHueHTpanusi pearupylouux BemecTB. YBeJINUeHNE KOHLIEHTPAlluu BELIECTB
00yCJIOBIMBAET POCT CKOPOCTU PEAKILIUU.

3. Temneparypa. 3BecTHO, 4TO IPU HArPEBAHUKM CKOPOCTh XMMUUYECKON peaKInu
yBesmmuuBaetcs. B konie XIX B. romtannckuii xumuk . Bant-I'odd chopmynupoBan mpaBuio:

IIpu yBemyennu TemMnepaTtypbl Ha Kaxablie 10 rpaaycoB cKOpoOCTh XUMHUYECKOM peakiumn
yBeqnuuBaercs B 2 — 4 pasa.

BennuuHy y Ha3pIBalOT TeMIepaTypHbIM K03 dpuunenToM peakuun. Ero pusnueckuii cMbich
3aKJIIOYAETCsl B TOM, UTO OH [MOKA3bIBAET, BO CKOJIBKO Pa3 BO3PACTaET CKOPOCTh PEAKIUU IPU
YBEJIMUEHUU TeMIlepaTypsl Ha Kax/ble 10 rpagycoB. IMeHHO 3HaueHNE TeMIIEpaTypHOTO
koa¢dunrenTa s OONBIIUHCTBA PEaKIUi COCTABISAET OT 2 10 4.

4. IloBepXHOCTH CONPUKOCHOBEHHS pearupyoux BemecTB. CKOPOCTh NeTEPOreHHbIX
peaxkuui, T. e. peakluuid, MpOTeKAIOUINX Ha rpaHuIle pa3zaena ¢a3, 3aBUCUT IIPU MTPOUYNX PABHBIX
YCIJIOBUSIX OT CBOMCTB ITOBEPXHOCTHU BeulecTB. Hampumep, pacTepThlil B IOPOIIOK MeJl ObICTpee
pacTBOPSIETCS B COJITHOW KMCIIOTE, YEM PaBHBIM IO Macce KyCOUYeK MeJa.

5. Ucnosib30BaHMe KATAJIM3ATOPOB.

3ananne:
1. TemmneparypHbIif KOOPPHUIHEHT peakiu paBeH 3. Bo CKOIBKO pa3 yBeTHYUTCS CKOPOCTh
peakuuu npy yBeJIMYeHUH TeMieparypbl Ha 30 rpaaycos.
2. TemmneparypHblii KO3ppUIHEHT peakiu paBeH 2. Ha ckoJIbKo rpalycoB HYKHO
YBEIUYUTH TEMIIEPATYPy PEAKLUH, YTOOBI €€ CKOPOCTh YBEIUYMIIACh B § pa3?
3. BriBecTH KOHCTaHTY paBHOBecHUs Ui JaHHOU peakiuu: 2SO, + O, = 2503

KouTtpoJbHble BOonpochI:

UTo Ha3bIBaeTCsI CKOPOCTHIO XUMHUECKOW peakivu?

Kaxkue axTops! BIUSIOT Ha CKOPOCTH PEAKITUN?

Kak 3aBuCHT CKOPOCTh XUMHUYECKON PEaKUU OT KOHIEHTPALIH?
KaxkoBa ponb karanuzaTopa B XUMHUYECKON peakiuu?

Kaxk Ha3biBaeTcs peakiusi, mpoTekaroniasi B IpUCyTCTBUM KaTaau3aropa?

SNk WD =

IIpakTnyeckas padora NelS
«O01masi XapaKTepUCTHKA METAJJIOB MOOOYHBIX MOATPYIID)

He.]'ll): HU3YUYCHUC XUMHUYCCKUX CBOWCTB METAJIJIOB MOOOYHBIX T'pymm 1 ux COGﬂHHeHHﬁ.

Merannbl B nepuogudeckoit cucteme Haxonsares B I, I, I rpynmax, B mo604YHBIX MOATrpymmax
Bcex rpymi. KpoMe Toro, MeTaniamu sBISIOTCs HanOoee Tspkensie aneMeHTsl [V, V, VI u VII rpymm.

Oco0eHHOCThIO CTPOEHHUS AaTOMOB METAIIJIOB SBJISETCS HEOOJIBIIOE YHCIIO JIEKTPOHOB BO
BHEIIHEM 3JIEKTPOHHOM YPOBHE, KaK IIPaBUJIO, HE IPEBBILIAIOIIEE TPEX. ATOMBI METAJJIOB JIETKO OTAAOT
3JIEKTPOHBI U SBIIAIOTCS XOPOIIMMH BOCCTAHOBHUTEISIMH.

Mertasisl 110 UX aKTUBHOCTH PACIIOJIOKEHBI B Psll, HA3bIBAEMBIN JJIEKTPOXUMHUUECKUM PsIIOM
HaIlpsHKEHUH METaJIOB.
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Li Rb K Cs Ba Sr Ca Na Mg Be Al Mn Zn Cr Fe Cd Co Ni Sn Pb H Sb Bi Cu Hg Ag Au

MerTasibl, CTOSIINE B 3JEKTPOXUMHUYECKOM Psy HAMPsHKEHUH METAJIOB 10 BOAOPO/ia, MOTYT
BBITECHSITh €TI0 U3 PACTBOPOB KHUCIIOT, & BCAKHI METaJLI, CTOSIIHMH OIKe K Hadamy psijia, MOKET
BBITECHSTH (BOCCTAHABIIMBATH) MOCJIEAYIOIINE U3 PACTBOPOB UX COJICH.

1.MeTaisl, pacroyioKeHHbBIE B HAYAJIE PSAAa - OT JIUTHSI 0 MarHUsI —BOCCTAaHABIIUBAIOT BOJOPO/T
13 BOJIbI C 00Opa30BaHUEM IIENOYH:

2Na + 2HOH — 2NaOH + H,1.

2. Metaibsl MeHee akTUBHBIE (OT MapraHiia J1o >keje3a), BOCCTaHaABIIMBAas U3 BOJbI BOAOPO/I,

00pa3yrT OKCUIBI:
3Fe + 4H20 - Fe304 + 4H2T

3.MeTtabl pearupyrot ¢ Kuciaoramu. B3anMoaelicTBre METaJIOB 3aBUCUT OT UX aKTUBHOCTH
(CM. DJIEKTPOXUMHUYECKUM PSIOM HAMPSHKCHUI METAIIJIOB) U OT KOHI[EHTPAIIUU KUCIOTHI:

a) kucnotel HCI, H3PO4, HySO4pass.) pearupyroT co Bcemu Metaiiamu (kpome Pb), koTopsle
CTOAT B PSIIy HAMPSHKEHUH 10 BOJOPO/IA, TIPU ATOM BBIJIEISIETCS BOJOPO/T;

Zn + 2HCI1 — ZnCl; + H,1.

0) konueHnTpupoBanHas H,SO,4 npu HarpeBaHUM pearupyer co BCEMU MeTallJIaMU
(xpome Pt 1 Au), Ipu 5TOM BOZOPOJ HE BBIACISACTCS; C TSIKEIBIMHA (ILIOTHOCTB 5 I/ M) MeTaiaMu
oGpasyer ra3z SO, (okcuy cepsl (IV)); ¢ Gollee aKTHBHBIMHU JICTKHMH (ILIOTHOCTb °) METaJLUIaMH
BeIfeisieTcss HyS (cepoBomopon):

Cu +2H2SO4 (xonm) —> CllSO4 + 2H20 + SOzT

B) KoHIIeHTpUpoBaHHass HNO;3 ¢ IIeTOYHBIME U IEIIOYHO3EMETbHBIMU METAIIIAME 00pa3yeT

ra3z N,O — okcun azota (IV), ¢ npyrumu tspxensiMu Metaiamu — okeua azota (IV) NO;:
Ca+ 10HNO3(K0HH.) — Ca(NO3)2 + NzO +5 HzO
Cu+ 4HNO3(K0H“_) — Cu(NO3)2 + NOZ +2 HzO

r) pa3zbasnennas HNO; B3anMOACHCTBYET C MISIIOYHBIMU U MIEI0Y-HO3EMETbHBIMUA METAIIJIAMH, a
takxke ¢ Zn, Fe, Sn, npu 3Tom Beigensercsa ra3 NH; (ammuak) winu obpasyercs conb ammonust (NHs +
HNO; =NH,NO3), IpH peakiu ¢ OCTaIbHBIMH METAIUIAMH (ILIOTHOCTB 5 I/ CM°) 06pasyeTcst OKCHT
azorta (II) NO:

Ca+ 10HNO3(pa35_) — 4C3(N03)2 + NH4NO3 +3 HzO
Cu + 4HNO3(pa35,) - 3Cll(NO3)2 +2NO + 4H,0
1) kucnotsel HyCO3,H,SO3, CH3COOH — cnabbie, B3auMOIEHCTBYIOT ¢ aKTUBHBIMU METaJJIAMU:
2CH3;COOH + 2Na — 2CH3COONa + H,

4. KaxIp1id TOCIIeYIOINN METAIIIT MOXKET OBITh BOCCTAHOBJICH M3 PACTBOPA COJH MPEIABITYITIM
metaiiom: Fe + CuSO4 — FeSOy4 + Cu.

IMepexoaHbie MeTaNIbI pacoioskeHbl B [lepuonnyeckoii cucreme ¢ 4 1o 7 mepuo.
[lepexomHbIe METaIIbI, CHMBOJIBI KOTOPBIX PACIONOKEHBI B CaMOi Tabnuile, Ha3bIBatOT d-3JieMeHTaMu,
a T€ AJIEMEHTBI, CHMBOJIBI KOTOPBIX PACIOJIOKEHBI B HUKHEH yacTu [lepruoauieckoil CHCTEMEI,
Ha3bIBAIOT JIAHTAHOMIAMHU U aKTUHOUAMU Wi f-37eMeHTaMu.

Amgbomepnuie oKkcuowt - OKCUABI MEPEXOIHBIX METAJLIIOB.

Ceoiicmea.

1. AMdoTepHbIe OKCH/IBI HE PACTBOPSIFOTCS B BOJIE.

2. AM(doTepHBIe OKCUIBI, Pearupysi C OCHOBHBIMHU U C KUCIIOTHBIMU OKCHJIaMH, Tal0T COJIH:

AlLO; + K;0 —> 21(14’02,
ALO;s; + 3503 > Alz(SO4)3.
3. AmdoTepHbIe OKCUIBI, pearupysi ¢ OCHOBHBIMU HIIM KUCIOTHBIMH THAPOKCUIAMHU, JAOT COJIH:
ZnO + 2KOH — K,Zn0; + H,0,
Zn0O + H,SO4 —» ZnSO4 + H,O

4. CooTBeTcTBYyIOMINE aM(pOTEPHBIM OKCUAAM THAPOKCHIBI 001aat0T aMPOTEPHBIMU
CBOWCTBaMH:

Zn(OH), > Zn** + 20H - kak ocnosanue
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H,Zn0; — 2H" + Zn0,> - kax kucioma
AmdoTepHbIe THAPOKCHABI - TO TaKKE THAPOKCHU/IBI, € pACTBOPEHHAS B BOJIE YacCTh,
JUCCOIIMUPYET HA KaTHUOHBI BOJIOPO/Ia, METAJIJIAa U AaHUOHBI TUAPOKCH/IA U KUCIIOTHOTO OCTaTKa.
Zn(OH), S Zn** + 20H', H,ZnO0, S 2H' + ZnO,™
Ilonyuenue:
1.B3aumopeiicTBEM MEpEeXOaHBIX METALIOB (TIOCTIE yIaJeHUsI OKCUTHOM TUICHKH) C BOJIOM:
2Al + 6H20 = 2A1(OH);3+ 3H,1
2.B3aumMoencTBie coyeil co HIeI0UYaMu:
ZnCl; + 2KOH — Zn(OH),3 + 2KC(Cl
3. B3aumoaeHCcTBHEM COJICH C KMCIOTAMM:
Na[Al(OH)4] + HC1 —»> AI(OH)33+ NaCl + H,O
Ceoiicmea:
1. JuccomuupyeT Ha MOHBI PACTBOPEHHASI B BOJIC YaCTh aM(OTepHOTO
rugpokerga: Zn(OH), S Zn(OH)* + OH' S Zn** + 20H
H,Zn0, S HZnO* + H' SZn0,” + 2H*
2. B3auMojieiicTBUE ¢ KUCIIOTHBIMU OKCHJIAMU, KUCJIOTAMH Y KUCIIBIMH COJISIMHU:
2CI‘(OH)3 + 3SO3 - CI'z(SO4)3 + 3H,0
Al(OH)3 + 3HBr — AlBr; + 3H,0
ZH(OH)2+ 2NaHSO4 - Zl’lSO4 + Nast4 + 2H20
3. B3auMoeicTByI0T ¢ OCHOBHBIMU OKCHIAMH, OCHOBAHUSMU U OCHOBHBIMH COJISIMU:
ZD(OH)Z + LizO - LizZHOz + HzO
Zn(OH), + Ba(OH), ->BaZnO, + 2H,0
4. ITonBepraroTcs pasiioKeHHUIO MTPU HAarPEBAHHH
2Al(OH)3 - A1203 + 3H20
3aganus:
1. Kakoii 06beM Bo3ayxa (H.y.) moTpeOyeTcs Juisl ckuranust 36 © Maruus, cojeprxariiero 25%
okcua atoro Meraia? (O0bemMHast 10J1 KMciopoia B Bo3ayxe coctasisier 0,21.)
2. Kakoif 06bem Bogoposa (H.y.) MOKeT ObITh MOJYy4€eH IpU pacTBOpeHUHU B Boje 120 mr
KaJIbLUsl, €CIIU BhIXOJ ra3a cocTaBiseT 80% OT TeopeTndecKu
BO3MOXKHOT0?
3. Mo’XHO 71 IOJIYYUTh BOJOPO/I B3aUMOJIEHCTBIEM CBHUHIIA C pAaCTBOPOM CEPHOM KHUCIOTHI?
[Touemy?
4. Onpenenute K03GOUIIMEHTHI B CASAYIONIEM YPaBHEHUH PEAKIIMH, UCTIONIB3YS METO/I
anekTpoHHoro 6ananca: Ca + HNO3;—Ca(NO3),+ NH4sNO;+ H,O
5. Kakoii noH MposIBIISIET B 3TON pEaKIIMHU OKUCIUTENbHbIE CBONCTBA?

KoHnTpoJsbHbBIE BONIPOCHI:
1. I'me pacmosioxeHbl METAJIIBI B IEPUOIUIECKON crucTeme?
2. Kakux »neMeHTOB O0JbIle: METAJUIOB MJIH HEMETAILIOB?
3. U306pa3ute pacnpeaeneHue 3JIeKTPOHOB MO0 YPOBHSAM y METAIJIOB U UX 3JIEKTPOHHbIE KOH(UTYpaIun
(uTHiA, MarHui, aNOMUHUAN)?
4. KakoBbl 0COOEHHOCTH CTPOEHUSI aTOMOB METAJLJIOB?
5. Kak pacnonararotcst METasuibl B IEPUOINIECKON cucTeme?
6. Kak n3MeHsI0TCSI CBOMCTBA METAIUIOB B MIEPUOANYECKON crcTeMe?
7. OT 4ero 3aBUCST CBOMCTBA METAJUIOB?

8. Kakumm ocoOeHHOCTSIMHU CTPOCHUA OTINYAROTCA: a) aATOMBI; 6) KpHUCTAJJIbI metamioB? Kak mx

CTPOEHHME ONpENENseT CBOMCTBa JTOro Kiacca BemecTB? KakuM OJHUM CIIOBOM  MOXKHO
OXapaKTepU30BaTh XMMHYECKHE CBOMCTBA METaJIOB?
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9. Uro Takoe 3IEKTPOXMMUYECKUH psa HamnpshkeHU MmetauioB? Kakumu OBymsl mpaBwiaMu psiaa
HanpsHKEHUN XapaKTepU3YIOTCS CBOMCTBA METAIIIIOB?

10. Kakue ycnoBust HECOOXOAMMBI JIJIsi B3AUMOJACHCTBHSI METAIIIOB C PACTBOPAMH KUCIIOT?

11. Kakue ycrnoBust HEOOXOIUMBI JIJIs1 B3aUMOICHCTBHUS METAIOB C PACTBOPAMH COJIeH ?

12. Yro Takoe koppo3ust MeTajioB? Kakue BUbI KOPPO3UU PA3IUUAIOT?

IIpakTnyeckas padora Nel6
«O01mas xapakTepucTHKa HEMETAJJIOB)

HCJIL: HU3Y4YUTh XUMHUYCCKHUEC U (1)I/I3I/ILI€CKI/IG CBOMCTBa HEMETAJJIOB.

HeMmeramibl — 3T0 XMMHUYECKHE JIEMEHTBI, aTOMbI KOTOPBIX TPUHUMAIOT 3IEKTPOHBI JJIs
3aBEpIICHHS BHEITHETO YHEPTETHUECKOTO YPOBHS, 00pa3ys Mpy 3TOM OTPHUIATEIHLHO 3apsHKEHHBIC HOHBI.

Ecnu B [lepuoanueckoit cucreMe MpoBECTH AUAaroHajib OT OOpa K acTaTy, TO CIIpaBa BBEpPX IO
JTUaroHaliv OyAyT HaXOAUTHCS AIIEMEHThI-HEMETaJIIbI, & CJIeBa CHU3Y — METAJUIbI, K HUM K€ OTHOCSATCS
AJIEMEHTHI BCeX MOOOUYHBIX MOJATPYIII, TAHTAHOUIbI U aKTHHOUBI. DJIEMEHTBI, PACTIONIOXKEHHbIE BOJIU3H
JUaroHallv, HarpuMep, OCpUIUIHNA, ATFOMUHHNA, TUTAH, TePMaHUi, CypbMa, 001a/1al0T JBOMCTBECHHBIM
XapaKTEPOM U OTHOCSTCS K METAUIONaM. DJIE€MEHThI-HEMETAILIbL: S-3JIEMEHT — BOJOPO/; P-3JIEMEHTHI
13 rpynmsl — 60p; 14 Tpynmnsl — yriuepoa u KpeMHUi; 15 rpynmsl — a3ot, Gochop ¥ MBIIBSK, 16 rpymiisl
— KUCJIOPOJI, cepa, CeJIeH U TEJUTyp U BCE 3JeMEHTHI 17 rpymisl — ¢pTop, XJIop, OpoM, o u acTart.
OneMeHTHI 18 rpyIibl — HHEPTHBIC Ta3bl, 3aHUMAIOT 0CO00€ TTOJIOKEHNE, OHU UMEIOT MOJTHOCTHIO
3aBEPILCHHbBIN BHEIIHUN 3JIEKTPOHHBIN CIOU U 3aHUMAIOT IPOMEXKYTOUHOE MOJIOKEHUE MEKIY
METaJJIaMH B HeMeTaJlaMu. VIX MHOT/1a OTHOCAT K HeMeTaliaM, HO (hopMalibHO, 110 PU3NICCKUM
MIPU3HAKAM.

du3nyecKue CBOMCTBAa HEMETAJJIOB

Ecnu 607pIIMHCTBO 37IEMEHTOB-METAIJIOB HE OKPAILIEHbI, UCKITIOYEHHE COCTABIIAIOT TOJIBKO MEh
Y 30JI0TO, TO IPAKTHYECKH BCE HEMETAILIBI UMEIOT CBOM IBET: (DTOP — OPAHIKEBO->KEITHIH, XJIOP —
3eJIEHOBATO-KENThIN, OPOM — KUPIIMYHO-KPACHBIH, 011 — PHOIEeTOBEIH, cepa — xxenrtas, hochop MoKeT
OBbITH OEBIM, KPACHBIM U YEPHBIM, a KUIAKUN KUCIOPO — roiy0oil.

Bce HemeTanipl He MPOBOJAT TETUIO M AJEKTPUUECKUHN TOK, MOCKOIBKY Y HUX HET CBOOOIHBIX
HOCHUTEJEH 3apsia — HIEKTPOHOB, BCE OHU UCIOJIb30BAHBI JIJIs1 00pa30BaHMSI XUMUUECKUX CBSI3CH.
Kpucrannsl HeMeTalI0B HeMJIAaCTUYHBIE U XPYIIKHUE, TaK Kak J1to0as gedopmaliis IpuBOIUT K
Pa3pyIICHHIO XUMUYECKUX CBsA3€H. BOJNBIIMHCTBO U3 HEMETAIIJIOB HE MMEIOT METAJUTMYECKOro OJiecka.

duznyecKkue CBOWCTBAa HEMETAIUIOB Pa3HOOOPa3HbI M 00YCIOBIEHBI PA3HBIM TUIIOM
KPUCTAJUTMYECKUX PEIIETOK.

XUMHUYECKUE CBOWCTBA HEMETAIIIOB

XUMHYECKHUE JIEMEHThI-HEMETaJUIbl MOTYT IIPOSBIISITh KaK OKHCIIUTEIbHBIC, TaK U
BOCCTAHOBUTEJIbHBIE CBOMCTBA, B 3aBUCUMOCTH OT XMMHYECKOT0O IIPEBPAILEHHUS], B KOTOPOM OHU
MPUHUMAIOT yJacTHeE.

ATOMBI CAaMOT0 IEKTPOOTPHUIIATENLHOTO dJIEMEHTa — PTOpa — He CIIOCOOHBI OT/1aBaTh
AJIEKTPOHBI, OH BCET/IAa TIPOSIBIISIET TOJIBKO OKUCIUTEIHHBIE CBOMCTBA, IPYTHUE AIEMEHTHI MOTYT
MPOSIBJISATH U BOCCTAHOBUTENBHBIE CBOMCTBA, XOTSI HAMHOTO B MEHBIIEH CTENEHU, YEM METAJUIBI.
Hawnbonee cumbHBIMU OKUCTUTENSIME SBISFOTCST YTOP, KUCIOPO M XJIOP, TPEUMYIIECTBEHHO
BOCCTaHOBUTENIbHBIE CBOMCTBA MPOSBISIOT BOAOPO, OOp, YIiiepo, KpeMHHU, (ocop, MBIIBIK U
Temtyp. [IpoMexyTouHbIE OKHCIUTEIEHO-BOCCTAHOBUTEIHHBIE CBOMCTBA UMEIOT a30T, cepa, HOI.

B3aumoaeiicTBue ¢ NpOCTHIMH BeleCTBAMH

Bzaumooeiicmeue c memannamu:

2Na + ClI, = 2NaC(l,
Fe + S =FeS,
6Li + N, = 2L13N,
2Ca + O, =2Ca0
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B OTUX CIIyYasiX HCMCTAJJIbI IIPOABJIAIOT OKUCIUTCIIBHBIC CBOfICTBa, OHU MMPUHHUMAIOT 3JICKTPOHBI,
06p33y5[ OTpUIATEIIBHO 3aPsAKCHHBIC YaCTUIIbI.
B3aumooeiicmeue c opyecumu Hememannamu:
- B3aHMOHCﬁCTBYH C BOJAOpPOOAOM, OOJIBIINHCTBO HEMETAIIOB IMPOABJIACT OKUCIUTEIILHBIC
CBOICTBa, 00pa3ys JIeTy4re BOIOPOJIHBIE COSAMHECHUS — KOBAJICHTHBIC THAPUIBIL:
3H, + N, = 2NH3,
H, + Br, = 2HBr;
- B3aUMOJICHCTBYS C KUCIOPOJOM, BCE HEMETAILIbI, KpoMe (hTOpa, MPOSBIISIOT
BOCCTAHOBHTEJIBbHEIE CBOICTBA:
S + 0, =S0,,
4P + 502 = 2P205;
- [Ipn BSaHMOHeﬁCTBI/IH C (bTOpOM (I)TOp ABJISICTCA OKHUCIUTEIIEM, a KHUCJIOPO — BOCCTAHOBUTCIIEM:
2F2 + 02 = 2OF2;
- HEMETaJIJIbl B3aUMOJICHCTBYIOT MEXKIY CO00M, 00JIee ANEKTPOOTPHUIIATEIbHBIA METAJLT UTPACT
POJIb OKHUCJIUTCIISA, MCHEC 3J’IeKTp00TpI/ILIaT€J'IBHBH‘/JI — POJIb BOCCTAHOBUTCIIA:
S +3F, = SF6,
C+ 2C12 = CC14

3aganuia:

1 Onpenenute, BO CKOJBKO pa3 TsKeTee (JIerde) Bo3ayxa KUCIOPO/, YIICKHUCIIbIHN Ta3,
BOJIOPO/I, T. €. ONPEJICIUTE OTHOCUTEIILHYIO TUIOTHOCTD ATHX Ta30B MO BO3AYXY (Dyosy)-

2 3Has 00bEeMHBIN COCTaB BO3/yXa, HAWIUTE KOJMYECTBO BEIIECTBA KaXKA0Ir0 ra3a: a30oTa u
kucioposa — B 100 1 Bo3ayxa npu H.y.

3 OmpenenuTte YUCIO MOJIEKYI: a) KHCIopoaa, 0) a3oTa, coaepkamuxcs B 22,4 11 Bo3ayxa
IpH H.Y.

4 Berunciure 00beM Bo3ayxa (H.y.), KOTOPBIH moTpedyercs st coxuranus 20
M’ CEPOBOIOPOIA, ECITH IIPH ITOM 06pasyroTCs Boxa i okcua cepbl (IV). Beumcinre Maccy 3T0ro
BO3/YyXa.

5. Beruncnute Maccy ocajka, 00pa3oBaBLIerocs B pe3yibTaTe J00aBIeHUs THAPOKCH A
kanus K 19 r pacTBopa Xj0puaa Marausi ¢ MaccoBoi fomeit conu 5%.

6. 3anuimMTe ypaBHEHUS OKUCINTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI C y4acTHEM
HEMETaJIOB, YKa)KUTE OKUCIIUTENb U BOCCTAHOBUTEIb:

a) Clz + Hzo —F
6) C + 2H,SO, (koHm.) —*

KouTtpoJibHble BONPOCHI:

1. Kakue 13 yka3zaHHBIX 3JIEMEHTOB OTHOCcATCS K HemeTtauiam: Li, Na, He, N, Pb, P, Si, Xe, As,
Fe, Zn, At, I, C?

2. HazoBuTe HEMeTasuIbl, KOTOPhIE B HOPMAIbHBIX YCIOBHSX SBISIOTCS Ta3000pa3HBIMU,
KUJKUMHA U TBEPIBIMH?

3. [Touemy 3€MEHTHI TI1aBHOW MOATPYIIIBI BOCHMOW TPYIIIBI HA3bIBAIOTCS OJIaropoaHbIMU
razamu? [lepeuncnure ux.

4. HazoBuTe Bce HEMETAIUIBI, aTOMBI KOTOPHIX UMEIOT KOH(PUTYPAIIUIO BHEITHETO CIIOS: nsznp5;
nsznp3.

5. Kakwue criocoOsI monydeHus HemeTaioB Bel 3HaeTe?

6. Kakumu @u3nieckiMu CBOMCTBAMU XapaKTEPU3YIOTCS HEMETaILIbI?

7. [louemy aTOMbI HEMETAIJIOB B XUMUYECKUX PEAKITUAX MOTYT SIBJSTHCSA U OKUCTUTEISIMU, 1
BOCCTAHOBUTEISIMU?

8. Kakne xumMu4eckre CBOMCTBA XapaKTEPHBI JIsI HEMETAILIIOB?
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9. IlpuBenuTe npUMepsl IPUMEHEHNS HEMETAIIIOB.
10. CpaBHuTENBHAS XapaKTEPUCTUKA METAJJIOB U HEMETAJIIIOB.

IIpakTuyeckasi pa6ora Nel7
«CBfI3b HEOPTOHUYECKUX H OPTAHUYECKHUX COeTHHEHMII»

IIe.m:: HAaYYUTBHCA XapaKTCPHU30BATh B3aUMOCBA3b MCIKAY OCHOBHBIMH KJIaCCaAMU BCUICCTB
OpraHquCKOﬁ n HeOpFaHH‘ICCKOﬁ XUMHU U IIPABHUIIBHO COCTABJIATL CXCMbI npeBpameHHﬁ " pE€IIATh UX;
AaTb MPEACTABJICHUEC O CANHCTBC OPraHUICCKHUX U HCOPraHUYCCKUX BCIICCTB, 00 MX B3aMMOCBSI3H.

Heopranuueckasi XUMHUS U3yuaent C8OUCHIE U NPEGPAUCHUA HEOP2AHUYECKUX
(MunepanvHvix) coeOuHeHuil.

Bce BemecTBa ensaTcs Ha MPOCThIC U COXHBIE. IIpocmoe séewecmeo npedcmasisem coooi
20MOamoMHoe (U3 amomos 00Ho20 semenma) xumuueckoe coeounerue (C, O,, Ny, Na).

Cnoacnote éemgecmea cocmoam uz 08yx uu oonee snemenmos (HO, HySOu) u no cocmasy
Ppazoensomes Ha OuHapHvle (08YXamomMHubvle) U MHO209eMEeHMHbLE COeOUHEHUSL.

Bce mpocTeie BemecTBa Moapa3ieisioTCs Ha Memasiibl U Hememanivl. MeTaibl i HeMEeTaILTbI
pa3nuyarTcs Mo PU3NYECKUM CBOMCTBAM, KOTOPBIE MPOSBISIOTCS Y COOTBETCTBYIOIIUX MPOCTHIX
BemiecTB. /st MeTalIOB XapaKTEPHBI BBICOKAS TETUIO- U AJICKTPUYECKas IIPOBOJIUMOCTbD,
crenupuIecKuii MeTaTn4eckuii 0JecK, KOBKOCTb, IIACTUYHOCTD U T.11. DU3nveckue CBONCTBA
HEMETAJIJIOB CYIIECTBEHHO OTIMYAIOTCS: OHH XPYITKHE, 00JIaal0T HU3KOH TEIUIO- U AJICKTPUICCKOM
MIPOBOAMMOCTRIO U T.11. Paznuuust Mexay MeTallllaMHi U HEMEeTaJlJIaMU MPOSBIISIOTCS B UX XUMHUECKHUX
CBOMCTBAX: JJII METAJIJIOB XapaKTEPHbI OCHOBHBIE CBOWCTBA OKCHJIOB U THPOKCH/IOB,
BOCCTaHOBUTENIBHOE JICWCTBUE; I HEMETAIIJIOB — KUCIIOTHBIM XapaKTep OKCHIOB U TUIPOKCUIIOB,
OKUCJIUTEIbHASI AKTUBHOCTb. J{elICHHEe XUMHYECKHUX 3JIEMEHTOB Ha METAJUTBI U HEMETAILITBI
OTHOCHUTEIBHO, T. K. CYIIECTBYIOT aM(pOTEpPHBIC DIIEMEHTHI.

K BaykHEHIIIMM HEOPTaHMYECKUM BEIICCTBAM OTHOCSATCS COCTUHEHUS JIEMEHTOB C KHCIIOPOJIOM
(oxcuowl), ranioreHaMu (2anoeenudsbl UK 2aiudwl), a30TOM (HUmMpuosbt), yriiepoaom (kapouovt),
OCHOBaHUSsI, KUCJIOTBI, COJTH | JIp.

OCHOBaHMS — C/I0CHBIE 8eULECHIBA, 8 COCHIAE KOMOPBIX 6X00AN ANOMbL MEMAA U
auopokcozpynnot OH . [l[enouu — pacmeopumvle ocnosanusi: NaOH — runpoxcun Hatpus, KOH —
ruapokcua kanusi, Ca(OH), — THOPOKCUT KalbIHsl; Hepacmeopumvle ochosanus: Zn(OH ); — TUIPOKCH]T
uuHka, Fe(OH); — ruapokcu sxenesa (I11) u ap.

KuCII0TBI — cosichble 6euiecmea, 6 coCmaeg KOmopuix 6xo0am uonst 600opoda H', cnocoonvie
3amMeuiamsbca Ha MemaJiil, U Kucaomuulii ocmamok. CuinbHbie KUCIOTH: H,SO4 — cepHas
kucnota, HCI — xnopoBogopoHas (consiHast) kuciaora, HNO; — a30THas KUCJIOTa; KUCIOTHI CpeTHei
cunbl: HF — ¢pTopoBoaopoaHas (miaBukoBas) kucinota, H;PO4 — docdopnas kucnora, H>S0; —
CepHHUCTas KUCIIOTA; ciadble KUCTOThI: H,S — cepoBopopoaHas kucnota, H;CO; — yronbHas
kucnora, H,Si0; — xpemuueas, HNO, — a30TUCTast KUCTIOTA U JIp.

Conu — coedunenusn, odpazyroujue npu ouccouuayuu 6 600HOM pacmeope no10HCUMeabHO
3apAajiceHHble UOHbL MEMA06 U OMPUUAMENbHO 3aPANCEHHBLE UOHBL KUCTOMHBIX OCIAMKOG, d
unoz0a, Kpome Hux, uonst 6000poda H' u zudpoxcuo-uonvt OH . Hanpumep, NaCl — xnopu HaTpust
(moBapenHnas conn), CaCO; kapbonat kaneius (men), NaHCO;3; — runpokapOoHaAT HATPHS (THUIIEBAst
cozia) u ap.

Oprannyeckue COeTMHEHUS

Opranuyeckasi XUMMS — Xumus coeoutnenuii yenepooa (A.M. bymnepos). [lomumo aToMoB
yriiepoJia B coctaB oprannueckux coequHenuit Bxoaar H, O, N, S, P, F, Cl, Br, [ u npyrue xumnyeckue
AJIEMEHTHI.

AJKaHbI — npedenvuble (HACbIUWEHHbLE) Y2/16000P00bL, 8CE C60000HbIE 8ATIEHMHOCHU
amomoe yzinepooa 3auamul (ROJTHOCHMbIO «HACLIWEHbLY) amomamu 600opooa: CHy — meman (ocHOBa
npupoaHoro raza), CoHs— sman, C3;Hg— nponan, CsH;s— okman (ocHOBa O€H3WHA).

82



AJIKeHbI — HenpeoenbHble Y2i1e6000P00bl, MOIEKYIbl KOMOPBIX COOepIHcam 00HYy
oeoiinyio ceaszv: CH,=CH,— smunen (M3 HETO CHHTE3UPYIOT STUIIOBBIN CIIUPT, MOJMITUJIEH,
MIOJINCTUPOI.

AJIKHHBI — HellpeJeJibHble YIJIeBOI0PO/Ibl, MOJIEKYJIbl KOTOPBIX COAEPKAT 00HY MPOUHYIO
cea3p: HC=CH — ayemunen (M3 HETrO CUHTE3UPYIOT CUHTETUYECKUI KayyyK U JIp. BELIECTBA,
HCIOJIB3YIOT JJISl CBAPKH).

ApoMaTHuecKHe YrjieBOJ0PObl (apeHnsl) — 6euiecmea, 6 MOAEKya1ax KOmopvix co0epiHcumcs
00HO UNU HECKOIbKO OEeH30IbHbIX KOJ1eY — WUKTUYECKUX ZPDYRI AMOMO8 Y2/1ep00d ¢ 0COObIM
xapakmepom ceaseii: CsHs— 6enzon (BaxxHeu1Iee chpbe s cCuHTe3a (PeHon(opManbIeruHbIX CMO,
KpacuTellel, MOJUCTUPOIIa 1 MHOTHX JP. BXKHBIX IPOTYKTOB).

CnupTsl (AJKOT0JIH) — BPOU360OHbLE Y271€6000P0006, 8 KOMOPHIX 0OUH UIU HECKOILKO
amomoe 6000pooa 3ameuienvl Ha cuopoxcuavhyio cpynny OH. Baxueiiue npeacrasutenu: CH;OH —
Memuio8blti cnupm WA Memano (B IPOMBIIIJIEHHBIX MaclITabax UCIONb3yeTcs AJIs MOJIydYeHuUs
¢benondopmanbAETUIHBIX CMOJI, B KAUECTBE PACTBOPUTEISI OPraHUYECKUX BEIIECTB; s/1! — TOKCUYEH B
mo0bIx n103ax), CoHsOH — amunogwiti cnupm wiu 9manol (ACXOIHOE BEUIECTBO IS MOTYYEHUs MHOTHX
OpPraHUYECKU COCTUHEHUI, UCIIONIb3YETCs B KAUeCTBE PACTBOPHUTENS, KaK Je3UH(DULIMPYIOIIEEe CPEACTBO,
JUTSI U3TOTOBJICHUS JIEKAPCTB U Jp.), 2auyepur (ITUPOKO MPUMEHSETCS B ITUIIEBOM MPOMBIIIJICHHOCTH,
dbapmanuu, TpoOU3BOJICTBE JIEKAPCTB U B3PHIBYATHIX BEILIECTB).

KapOoHuibHble coenHeHUs (OKCOCOeIMHEHUS) — OP2AHUUECKUE COCOUHEHUS, 8 MOIEKYJ1e
Komopuix umeemcsa kapoonunwvhan cpynna C=0, ux oenamcs Ha 08e poOCcmeeHHble 2PYNnbl — Allb-
oecuovl u kemonwvl: CH>O — hopmanbaeruy (MpuMEHsIETCsl B Ka4eCTBE 3WH(UIMPYIOLIETO CPEACTBA
U1 00pabOTKU 3€pHO- U OBOIIEXPAHUIIUIIL, I IPOTPABIUBAHUS CEMSH, Il KOHCEpBallUU
aHATOMHYECKHMX IPEnapaToB; MOIy4yaroT (heHonpopMaIbIeTHAHbIE CMOJIBI M (pOpMaIHH); alleToH
(MCTIONB3YIOT KaK PacTBOPUTENH JIAKOB, KPACOK, B IPOU3BOJICTBE AlleTATHOTO BOJIOKHA, O€3/IbLIMHOTO
opoxa).

KapOoHoBbIe KHCI0TBI — coedunenus, cooeprcaujue KapooKCuibHylo 2pynny —

COOH. Baxueiiue kucinotsl. HCOOH — mypasvunas kucioma (npuMeHsieTcs B papMalieBTHUECKON U
nuiieBoid mpomeliieHHOCTH); CH3;COOH — ykcychas kucioma (UCTIONb3YIOT JIsl IPOU3BOJICTBA
HMCKYCCTBEHHBIX BOJIOKOH Ha OCHOBE IIEJUTIOJIO3BI U B TUIIEBOM MpoMbItieHHOCTH); CsHsCOOH —
benzounas kucioma (MPUMEHSIOT B (hapMalleBTUUECKOM MPOMBIIIIEHHOCTH ISl CHHTE3a AYIIHCTHIX
BEILIECTB U KpAaCUTENIEH, a TaK)Ke B KaUeCTBE KOHCEpBaHTA JJIsl MUIIEBBIX MPoaykToB), C;7H3;sCOOH —
cmeapunogas Kucioma (OCHOBA TBEPBIX KUBOTHBIX KUPOB).

YraeBoasl (caxapa) — 2mo npupooHbvle Op2aHuiecKue coOeOuHeHus, umMerouiue oouyo
dopmyny C,,(H;0),. Monocaxapunsl: CsH ;2O — 2ntoxo3a v opykmosa (3HepreTuueckas yHKIus B
YKUBBIX Opranu3Max); onurocaxapuabl: C;2H>;0;; — caxaposa (T1aBHBIN HCTOYHUK YTJIEBOJOB B MHUIIE
4enoBeKa), manrbmosa, iakmo3sa; nonucaxapuabl: (CsH9Os), — kpaxman (3anacHou caxap
pacTeHuil), yennronoza (OCHOBHOE BEIIECTBO PACTUTENBbHBIX KJIETOK), XumuH (OCHOBA HAPYKHOTO
CKeJIeTa YICHUCTOHOTHX ), 2iuKo2eH (3aacHol caxap *KUBOTHBIX).

Benku — npupoonsvie nonunenmuowt ¢ 8blcoKUMU 3HAYEHUAMU MOTIEKYTIAPHOT MACCH,
cocmosaujue uz AMUHoOKuciI0om. B cocmase 6enxos 20 amunoxkuciom. beaku BXOISAT B COCTaB BCeX
YKUBBIX OPTAaHU3MOB U BBITIOJHSIOT pa3HOOOpa3Hble OMOIOTUYECKHE (PYHKIUHU (CTPOUTEIBHYIO,
(hepMEeHTaTUBHYIO, TPAHCTIOPTHYIO, 3aIUTHYIO, PEIIEITOPHYIO U JIp.).

Hyxk/1enHoBble KUCIOTBI — HPUPOOHBLE 8bICOKOMONEKYAAPHbLE
coeOuHeHus (NOIUHYKIeomuobl), KOMopbvle uzparom 0ZPOMHYI0 PoJib 6 XPAHEHUU U nepeoaye
HacneocmeeHHol ungopmayuu 6 Hcusvix opzanusmax: /[HK — dezoxcupubonykieunogas
kucnoma (TJIaBHAsE MOJIEKYJIa B )KHBOM OpPTaHU3ME, XPAHUT T€HETUYECKYI0 HHPOPMAITUIO U TepeaaeT OT
OJTHOTO TIOKOJIEHUS K apyromy), PHK — pubonykieunosas kucioma (nocpennuka mexay JJTHK u mectom
cuHTe3a Oenka).

[Moanmepsl — coedunenus ¢ 6016UI0TE MONEKYAAPHOUL MACCOTL, MOIEKY/Ibl KOMOPBIX COCHOAM
u3 6016U1020 YUCIA noOsMopAUUXCA pazmenmos. Ilnacmmaccol (IOMUITUIICH, TTOTUTIPOITUIICH,
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MOJIUCTUPOI, (heHoIpopManbIeTUIHBIC CMOIIBI U AP.), 80710KHA (JTaBCaH, HAWIIOH U 1Ip.), KAYUyKU U
COCIMHECHMS Ha MX OCHOBE (pe3uHa).

3ananusa:
1. OcyiecTBUTh NPAKTUYECKU CIIEAYIOLIUE PEBPAILICHUS:
Fe— FeCl, — Fe(OH); —Fe(OH)3 —Fe(NO3)3
2. Ocy1ecTBUTh IPAKTUYECKHU CIIEAYIOIINE IPEBPALLCHUS:
C;HsOH — CH3COH — CH3;COOH

3. CocTaBbTE F€HETUYECKHUE PSAJIbI HATPUS U XKelle3a. 3aluIlnTe YpaBHEHUS peakLuid, C
IIOMOILBIO KOTOPBIX MOKHO OCYILECTBUTh IPEJIOKEHHBIE BAMU MEPEXO/IbI

4. ITpu B3aumoielcTBUY 12 I IpeesIbHOrO 0JTHOATOMHOTO CIIUPTA C HATPUEM BBLIEIWIOCH 2,24
1 Bogopoaa. Halinure monekynsipHyto GpopMyity criupra, HanumuTe GopMyJibl BO3MOXKHBIX H30MEPOB U
HA30BUTE HX.

KonTpoabHbIe BOIPOCHI:

1.JlaiiTe onpeneseHus: MOHATUM: «T€HETUYECKAs CBS3bY, «T€HETUYECKUH PsiJl BELIESCTBY.
2.B 4em BbIpakaeTcsi TCHETUYECKAs CBSI3b MEXY YIJIeBOJ0pOoaaMu?

3.Kakas rpyrra BeniecT J€KUT B OCHOBE OOJIBIIMHCTBA TEHETUYECKUX LIeTTOUeK?
4.Yro Takoe xucaora?

5.JlaliTe onpeaeneHue OCHOBAaHUEM.

6.B dyeM B3aMMOCBSI3b OPraHUYECKUX U HEOPTaHUYECKUX BEUIECTB?

IIpakTnyeckas padora Nel8
«XHUMHUA " KH3HDB»

Henb: 03HaKOMUTHCS C IPUHLUIIAMY XUMHUYECKOU ITPOMBILUIEHHOCTH, U3y4YUTh BIIUSHUE
XUMHUYECKON MPOMBIIUIEHHOCTH Ha OKPY)KAIOILYIO Cpeny, chOpMHUpOBAaTh 3HAHUS O XUMUU B OBITY.

Opranusm yenoBeka cocTouT Ha 60% u3 Boabl, 34 % NPUXOIUTHCS HA OPraHUYecKue

BeuiecTBa u 6 % Ha Heopranuyeckre. OCHOBHBIMM KOMIIOHEHTAMU OPTaHUYECKUX BEIIECTB
SIBIISTIOTCS YTJIEPO/I, BOAOPOJ, KHCIOPOJ, B MIX COCTaB TakK e BXOIAT a30T, (hocdop u cepa. B
HEOPraHMYECKUX BELIECTBAX OpraHW3Ma YeJoBeKa 0053aTeNIbHO IPUCYTCTBYIOT 22 XUMHUECKUX
anemenTta: Ca, P, O, Na, Mg, S, B, Cl, K, V, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cr, Si, I, F, Se.

DKCIepUMEHTAIbHO YCTaHOBJIEHO, YTO B OpraHU3Me YelloBeKa METaJlIbl 3aHUMAa0T 0KoJio 3 % 1o
Macce. Ecii nmpuHsTh Maccy denoBeka 3a 70 Kr, TO Ha JIOJIIO YeJIOBeKa MPUXOAUThCs 2.1 KT.

ECi KOHIGHTPAIHS TIEMEHTOB B OPraHu3Me ueoBeka npesbimaer 10~ %, To ero
CIUTAIOT MAKPOIIEMEHTOM. MHKpPO3/IeMeHThI HAXOISITCS B OPraHu3Me B KoHmeHTpammsix 10~...10

%.

Henocratok HEOpraHMYECKUX 3JIEMEHTOB JOJKEH CKa3aThCsl HA COAECP/KAHUE COOTBETCTBYIOIIUX
(hepMeHTOB, a 3HAUUT ¥ Ha HOpMaJIbHOM (DYHKIIMOHHPOBAHUH OpPraHU3Ma YeJIOBEKa.

XapakTepHbIe CUMITOMBI Je(hUINTa XUMUYECKHUX AIIEMEHTOB B OPraHU3ME YEJIOBEKaA:

Ca — 3amenneHue pocra cKelera,

Mg — MyCKyJbHBIE CYAOPOTH,

Fe — anemus, HapylmieHre UMMYHHOM CUCTEMBI,

Zn - TMOBPEXICHUE KOXKH, 3aMEIJIEHUE POCTa,

Cu — cmabocth apTepuii, HapyIlIeHUE IeATETHPHOCTHU TIEUSHH,

Mo — 3aMeJieHre KJIETOYHOIO pOCTa,

Ni — yuanieHue aenpeccuil, 1epMaTUTHI,

F — xapuec 3y00B,
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I — Hapymienue paboThl IUTOBUIHOM JKEJIe3bl U TA.

K »u3HeHHO HeOOXOIMMBIM OpraHMYEeCKUM COEIMHEHUSAM OpraHh3Ma uyeloBeKa
OTHOCSTCS O€JKH, YIIIEBOAbI, )KUPbI, BATAMHUHBI.

ButamMuHBI — rpyIia HU3KOMOJIEKYJISPHBIX OPraHUYECKUX COCTMHEHUI OTHOCUTEIBHO
MIPOCTOTO CTPOSHUS U PA3HOOOPA3HON XMMHUYECKON MPUPOABL. ITO COOpHAS O XMMUYECKOH MPUPOJIe
rpyIna OpraHu4ecKuX BellecTB, 00beAMHEHHAS 110 PU3HAKY a0CONMIOTHON HEOOXOUMOCTH ISt
OpraHyM3Ma B Kaue€CTBE COCTAaBHOM YaCTH IHILH.

C HapylleHHeM NOCTYIUIEHUS! BUTAMUHOB B OPraHU3M YEJIOBEKa CBA3aHbl TPU NPUHIUIIUAIBHO
[IATOJIOTUYECKUX COCTOSHUS: HEAOCTATOK BUTAMKUHA — TMIIOBUTAMHUHO3, OTCYTCTBUE BUTAMUHA —

aBUTAMMHO3, 1 U30bITOK BUTAMUHA — THNIEPBUTAMMHO3.

Bona B npupoje, B ObITY M Ha IPOU3BOJCTBE

Bopa — naubonee pacripocTpan€éHHOe Ha 3emiie BEIIeCTBO, OHA OKPHIBAET MPUOIU3UTEIHHO
YEThIPE MATHIX 36MHOM MOBEPXHOCTH. DTO €IMHCTBEHHOE XMMHUECKOE COEMHEHNE, KOTOPOE B
MIPUPOIHBIX YCIOBUSX CYIIECTBYET B BUJIE )KUIKOCTH, TBEPAOIO BellecTBa (Je1) u rasa (mapsl BObI).
Bopa urpaer >kxnu3HeHHO BaXXKHYIO POJIb B IIPOMBIIIJICHHOCTH, OBITY U B TAOOPaTOPHON NPAKTUKE; OHA
COBEpIICHHO HEOOXO0quMa JUIsl MOAAeP KaHUS KU3HU.

B 1860-x ropax uranesackuil xumuk Cranucinas KanHuuuapo, uccienys opraHu4eckue
COeIMHEHMs, coaeprkaue rpynnbsl —OH, Ha3BaHHbBIE UM THIPOKCUIIbHBIMU, OKOHYATEIbHO YCTaHOBUII,
gt0 Bojaa umeet popmy H,O.

Monexkya BoabI IpeACTaBIsSIeT COOO0 UMb, T.€. UMEET MOJIOKUTEIHHO U OTPUIATENEHO
3apsoKeHHbIE yuacTku. Boma npeacrasisieT co0oil mpo3padHyro OECIIBETHYIO KUIKOCTh, 00J1adat0ITyI0
LEJIBIM PSJIOM aHOMAJIbHBIM (pU3UYECKUX CBOMCTB. Hampumep, oHa nMeeT aHOMalbHO BBICOKHE
TEMIIEpPATyphl 3aMeP3aHUs U KUIIEHMs], a TAKXKe IIOBEPXHOCTHOE HAaTsLKeHUE. Penikoll 0cOOEHHOCThIO
BOJIBI SIBISICTCS TO, YTO €€ IIIOTHOCTD B SKHAKOM cocTosirmy 1pu 4 °C GolIbllie IIOTHOCTH JIbJA.
[ToaTomy nen maBaeT Ha OBEPXHOCTU BOJIBI.

XHUMHUUYECKUE CBOMCTBA BOJBL:

1.  KucaotHo-ocHOBHBbIe peakuuu. Boga o0namgaer amporepHbIMU CBOMCTBaMU. DTO
03HAYaeT, UTO OHA MOXKET BBICTYIATh KaK B POJIM KUCIIOTHI, TaK U B poju ocHoBaHuA. Ee amdoTrepHbie
CBOMCTBa 00YCIIOBJIEHBI CHOCOOHOCTBIO BO/IBI K CAMOMOHM3AINH:

2 HQO()K): H3O+ + OH"

2. OKHCINTEJIBbHO-BOCCTAHOBHTEJbHbIE peakuuu. Boga o6nagaer cnocoOHOCTHIO
BBICTYIIAaTh KaK B POJIM OKHCIIUTEIS, TaK U B POJIM BOCCTAaHOBUTENA. OHA OKHUCIIET METAIIBI,
PacrosoKEHHbIE B AJIEKTPOXUMUYECKOM PSY HANPsKEHUH BBILIE OJ0BA.

Hanpumep, peakuus sBIsS€TCS B3aUMOAECUCTBUE MEXYy MarHUEM U BOJSHBIM I1aPOM:

Mg(tB)+ H,0 (r.)= MgO(1B) +H)(T.)

Bopa neiicTByeT Kak OKHCIUTEIND B IIPOLEccCaX KOPPO3UH.

2Na + 2 HQO: 2NaOH + H,

B peakiun Mexxy HaTpUEM U BOJIOH , BOAA UIPAET POJIb BOCCTAHOBUTENSA

3. TI'maparaumsi. MosieKysbl BOJIbI CIOCOOHBI COIBBATUPOBATH KaK KATUOHBI, TAaK M AHUOHHI.
OT0 npouecc Ha3bIBaeTCs ruaparanueil. ['uapaTHas Boja B KpUcTaulax colei Ha3bIBaeTCs
KPHUCTAJUIM3aLIHOHHOM BOJION.

4.  T'mapoJiu3 npeacTaBiseT co0oil peakIfio Kakoro-1100 HOHA HITH MOJIEKYJIBI ¢ BOJIOM.

5. B3aumopeiicTBHe ¢ okcuaaMu akTUBHBIX MeTasioB: CaO + H,O=Ca(OH),

6. BiaumopeiicTBue ¢ oxcuaamMu HemeTa10B: P,Os+H,O=2HPO; HeoOxoaumeblii 11t Boxa
LIMPOKO MCTIONB3YETCSl B KAUYECTBE PACTBOPUTEINS B XUMUYECKON TEXHOJIOTHM, a TaKkke B Ja00paTopHOit
npaktuke. OHa mpezcTaBisieT coO00N YHUBEPCAIbHbIN pacTBOPUTENh, HEOOXOAMMBIH U1 TPOTEKAHUs
OMOXMMHYECKUX PEaKIINM.

JXKectkocTh BOJBI OApA3/eNseTcs Ha BpEMEHHYIO (KapOOHaTHYI0, 00YCIOBIECHHYIO
npucyrcTBueM rugpokapoonaTHoro kaneius Ca(HCO3), u maraus Mg (HCO3)) u nocTosHHYIO
(HekapOoHaTHYI0) kecTKOCTb. [0 BenmunHe 0011el )KeCTKOCTH pa3InyaroT BOAY MATKYIO (110 2 MT-
9KB/M), cpeaHe xecTkocTH (2-10 Mr — 3KB/1T) U )KecTKyto (60mee 10 Mr-3xB/1).
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PacTBOpOM HazbIBaeTCs TOMOT€HHAs (OHOPOIHAS) CUCTEMA, COCTOSINAs U3 ABYX WK Ooee
KOMIOHEHTOB. HeoOX0quMbIMM KOMIIOHEHTAMHU PAacTBOpPA ABJISIOTCS PACTBOPHUTE/b 1 PACTBOPEHHOE
BellecTBO, HAIpUMED, PACTBOPEHHBIN B BoJIE caxap. PacTBOpeHHBIMM BELIECTBAMH MPU OJIMHAKOBBIX
arperaTHbIX COCTOSHUSAX KOMIIOHEHTOB OOBIYHO CUMTAIOTCSI KOMIIOHEHTBI, HAXO/ISIIUECS B HEI0CTAaTKE, B
TO BpeMs KaK KOMIIOHEHT, HaXOASAILIHICS B M30BITKE, CUUTACTCS PACTBOPUTEIIEM.

Boanble pecypcebl — 310 Bce BOAbI ruapocdepsl: T.€. BOIbI PeK, 03ep, KaHAIO0B, BOJOXPAaHMIIUILL
MOpEl U OKEaHOB, II0JJ3€MHBIE BOJIbl, IOYBEHHAS BJlara, BOJa (JIbbl) TOPHBIX U MOJSPHBIX JIEIHUKOB,
BOJIIHBIE Tapbl aTMocdepbl. OO 00beM (€AMHOBPEMEHHBIH 3arac) BOAHBIX PECYPCOB COCTABIISET
1390 mutH KM®, U3 HEX 0KOJI0 1340 MIIH KM® — BOJIBI Muposoro okeana. Menee 3% cocTaBislOT IPECHbBIE
BOZbI, U3 HUX TEXHUYECKHU JOCTYIIHBI Ul HCIIONIb30BaHus — Beero 0,3 %.

XapaKTepUCTUKHU BOJBL:

: [Ipo3payHoCTb;

Hanuune pacTBOpeHHBIX HEOPraHUUECKUX BEILIECTB, HAIIPUMEDP, HUTPATOB, XJIOPUAOB,
Kelesa,
: Temneparypa;
Hanuune pacTBOPEHHBIX OPraHUYECKUX BELIECTB, HAIPUMED, (DEHOJIOB;
Bkyc;
Hanuune MUKpOOpraHu3MoB, Hanpumep, OakTepuii;
3amax;
Hanuuue dnopsl u Gaynsr,
pH
3JIEKTPOIIPOBOJAHOCTb;
JKECTKOCTb;

3arpsisHeHHe BOJbI - 9TO IIOHMKEHUE €€ KaUeCTBA B PE3yJbTAaTe NIONAJAaHUSA B PEKH, PyUbH,
03epa, MOpsl M OKEaHbI Pa3IMYHBIX (PU3HMUECKUX, XUMHUUECKUX WA OMOJIOTUIECKUX BEIIECTB.

Hcroynuku 3arpsi3HeHUs BOJbI.

1.  HaceieHHbIE IYHKTHI.

2. IIpOMBILIIEHHOCTD.

3. TennoBoe 3arpsi3HEHNE

4.  Cenbckoe X03HCTBO

Ou4ncTKka ¥ NOATOTOBKA BO/BI.

Pusnyeckne Npouecchl BOJ0OOYNCTKH U BOJONOATOTOBKH:

1. Pemeuenue. [lepBas cragus BOZOOYUCTKHU 3aKJIFOYAETCS B YAAJIEHUU U3 BOJIbI OOJIBIINX
IJIaBAIOIIMX IPEIMETOB U B3BEIIEHHOTO MyCOpa.

2. A’pupoBaHMe — HacbhllIIEHHE ra3aMu. DTOT IPOLECC MPUBOAUT K yIATIECHUIO U3 BOJIbI
JTMOKCUA yIIIepoa, CepOBOJOPOA U JIETYYHX Maces, KOTOpble MOTYT IPpHUJIaBaTh BOJE KaKOH-TH00
BKYC WJIH 3arax.

3.  @aokkyJasaUUsA. DTOT NPOLECC BKIIOYAET OCTOPOKHOE B30AIThIBAHKUE BOJIbI, IPUBOJIAIIIEE
K KOHIJIOMEpALUIM MEJIKUX YacTHIll ¢ o0pa3zoBaHUeM 0oJiee KPYIHBIX, OBICTPO OCEAAIOIINX Ha JTHO.

4. CeamMmenTanus. B aToM nporecce NpoucXoauT yJaaeHHe U3 BO/bI MEIKOTO B3BELIEHHOTO
MaTepuiia B pe3yibTaTe ee MPOMyCKaHUs Yepe3 oM Mecka, KOTOPbI HaXOAUTCS Ha TOJI0OKKE U3
IpaBHs.

XuMH4YecKasi MOArOTOBKA BO/AbI:

ITpon3BoanTCS MMO-pa3HOMY, B 3aBUCMMOCTH OT KadecTBa BOJIbl, 3a0UpaeMoil U3 peKH WiH
JIpYroro pesepByapa.

1. [Jde3undexuus. s pa3pylieHnss MUKpOOPraHU3MOB, COJAEPKAIIUXCS B BOJIE, €€
Ne3uHULIMPYIOT, KaK MIPaBUIIO ,KaK MPaBUIIO , XJIOPOM. XJIOpUPOBAHKE OOBIUHO SIBIISIETCS MOCIEAHEN
cTaziuell BOJONOATOTOBKH.

2.  Ywmsaruyenue Boabl. JKecTOKOCTb BO/IbI TOBEPXHOCTHBIX HCTOYHUKOB CYIIECTBEHHO
KoJieOJIeTCs B TeUEeHHUE Io/1a; OHA MAaKCUMAJIBHO B KOHIIE 3UMbl, MUHUMaJIbHA — B IIEPHUO/I TABOIKA.
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Bozayx. Atmocdepa u kaumar

ATMocgepa - cMech pa3IMYHBIX Ta30B, OKpYXKaromux 3emito. OCHOBHBIE TapaMeTPhI
aTMocQepsl: IUIOTHOCTh BO3/yXa, IaBJICHHE, TeMIlepaTypa u cocTaB. C yBeIMYEHHUEM BBICOTHI
IUIOTHOCTDH BO3/lyXa M aTMOC(EPHOE 1aBIEHUE YMEHBIIAIOTCS.

['maBHeiinye ra3pl BXOAAT B COCTaB YHCTOTO aTMOC(HEPHOTO BO3yXa B CIETYIOLINX
cooTHoeHusX (% 1o o6vemy): a3oT- 78,03; kucnopoa — 20,95; 030H U Ipyrue UHEPTHbBIE Ta3bl (ApToH,
reJIvii, HEOH, KPUIITOH, KCEHOH, paaoH) — 0,94; yriekucnsiii ra3- 0,03; BoasHoii map- 0,05.

Copep:xaHue yriaeKucioro raza B arMocepHoM BO3yxe puHUMaeTcst paBHBIM (% 1o 00bEMY):
B cenbckoi MectHocTu-0,03, B ropax-0,04-0,07.

HapyxHblil BO3yX 3arpsA3HsIeTCS OTXOASIIMMU OT IPOMBIIUICHHBIX IPEANPHUATHI BpeIHBIMU
JUIS 3/10pOBbsl YEJIOBEKA I'a3aMU U IbUIBIO.

[InoTHOCTHL BO3/IyXa HA3BIBACTCSI OTHOILIIEHHE MACChI BO3/yXa K €ro 00beMy U BhIpaKaeTcs B
KI/M".

TemmnepaTypa Bo31yXxa OKa3bIBaeT CTENEHb €0 HarpeBa. TemrepaTypy BhIpakaloT B Ipagycax
Pa3JIMYHBIX TEMIIEpaTypHBIX KA. B MeXayHapoaqHOM IPaKTUYECKOM TEMIIEPAaTypPHOU HIKaJle
paznuuarot Temneparypy Kensuna ( T) u Temnepatypa Llenbcus ( t ), KOTOpble CBSI3aHBI
coornomenuem t( °C)= T(K) - 273,15 K.

JlaByieHue- cuiia, IEWCTBYIOIAs HA EAMHUILY TTIOBEPXHOCTH B HAIpaBICHUH,
NepHeHIuKyIApHOM 3Toi noBepxHoctu. B CU 3a enqunuily nasnenus npussr [lackans(I1a).

DyHKuuM aTMocpepsn:

: ConepXKUT KUCIOPOA, HEOOXOIUMBIN U1 JbIXaHUS )KUBBIX OPraHU3MOB;

SIBisieTCsl HICTOUHUKOM YTJIEKUCIIOTO Ta3a sl OTOCHUHTE3a PACTCHHIA,
3amuniaeT KUBble OpraHU3Mbl OT KOCMUUYECKUX U3TYUEHHUI;
CoxpansieT Temno 3eMIId U PEeryaupyeT KIUMaT;

Tpanchopmupyet ra3000pa3Hble MPOTYKTHI OOMEHA BEIICCTB;
[lepeHocuT BoJsiHBIE TApPBI MO IJIAHETE;

SBnsercs cpenoit 0OUTaHMS JETAOIIMX (OPM OPraHU3MOB;

Ciy>KUT UICTOYHUKOM XUMHUYECKOTO ChIPbS U DHEPTHH;

[Tpunumaet u TpaHchopMUpyeET Ta3000pa3HbIe U MBUIEBUIHBIE OTXO/IbI.

ATMoc(epa COCTOUT U3 YETHIPEX OCHOBHBIX CIIOEB: Tpomnocgepsl, cTpaTochepsl, Me3ochepsl U
tepmocdepsl. [lepexoaubie o6mactu arMochepbl MEXTy COCETHUMHU 00JaYKaMU Ha3bIBAIOT
COOTBETCTBEHHO TPOIIOIAy3a, CTpaTonaysa u.T.Il

[TepBrriit cioii- Tponocgepa- sBIIETCS CaMbIM TOHKHM , 3aKaHYMBAsICh HA BBICOTE OKOJIO 12 KM
Haj 3emield. Ho naske 3TOT mOJI0OTOK HEMPEOAOIUM ISl CAMOJIETOB, KOTOPBIE JIETAIOT, KaK IIPaBUIIO, Ha
Bbicote 9-11kM. [To Mepe yIaleHus OT 3eMHOI TOBEPXHOCTH TEMIIEpaTypa Bo3ayxa magaer 10 — 55 °C B
BEpXHEeil yacTu Tponocdepsl.

Hanee uner crparocgepa, KoTopasi IPOCTUPAETCS IO BBICOTHI 0KOJI0 S0 KM HaJ| TOBEPXHOCTHIO.
B BepxHeii yactu crparocdepsl HaXOIUTCSI 030HOBBIN CIIOM, KOTOPBIH 3a]epKUBAET 3HAUUTEIILHYIO
4acTb I'yOUTENBHOTO YIbTPa(rOIETOBOTO U3IIyUEHUS.

Han ctpatocdepoii ( 50-70km) HaxonuTcs Me3ocepa. B npenenax mezocdepsl, npu
TeMmieparype okono -225 ° C, HMeeTcst Me30may3a- caMasi XOJIOLHAs 00IacTh aTMOChEpbL.

[Tocnenuuit OCHOBHOM CIIOM, aTMOC(EPHI, OTAEISAIOMNN 3eMIII0 OT KOCMOca,

HasbIBaeTcs Tepmocdepoii. OH HaxonuTces Ha BeicoTe NpuMepHO 100KM OT 36MHON TOBEPXHOCTU U
COCTOUT U3 HOHOC(EPHI U MAarHUTOCHEPHI.

TepMocdepa nMeeT HAaMMEHBITYIO MIIOTHOCTh CPEAM BCEX CIIOEB, aTMOC(epa MOCTENEHHO
MCYE3aeT U CIIMBACTCS ¢ KOCMUYECKHM MTPOCTPAHCTBOM. YacTh aTMoc(hephl , HAlOJIHEHHAs! JKU3HBIO,
Ha3biBaeTcs Ouocgepoii. OHa MPOCTHUPAETCS OT BHICOTHI ITUYBETO TMOJIETA IO TTOBEPXHOCTH U B TITyOb
3€MJIM M OKEaHa.

3arpsasHeHue aTMocdepbl M ero HCTOYHUKH

3arpsi3HeHue aTMocdepbl MOKET ObITh €CTeCTBEHHBIM (IIPUPOIHBIM) M aHTPOIIOT€HHBIM

(TEXHOTEHHBIM).
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EctecTBeHHOE 3arps3HEHME BO3/lyXa BBI3BAHO MPUPOAHBIMU IporieccaMu. K HuM
OTHOCSITCS BYJIKAHUYECKasi NEATEIbHOCTD, BBIBETPUBAHUE TOPHBIX ITOPOJ, BETPOBas IPO3Hsl, MACCOBOE
LIBETCHUI PACTEHUH, JbIM OT JIECHBIX U CTEIHBIX I105KapOB U JIp.
AHTPONOIreHHOE 3arpsi3HEHUE CBA3aHO C BEIOPOCOM Pa3IMUHBIX 3arpsI3HAIOIINX BELIECTB B
nporecce AeATeNIbHOCTH YenoBeka. [lo cBouM macmtabam OHO 3HAYUTEIHHO MPEBOCXOAUT IPUPOIHOE
3arps3HeHue aTMOC(EpPHOro BO3IyXa.

KoHTposibHbIE BOIPOCHI:

1.Kakue 3Tamnsl BKI4aeT NPUHIMINAIBHAS CXEMa XMMHUYECKOI0 IIPOU3BOCTTBA?

2. Kakue XxuMu4ceKkue peakliuy IpOTEKarT JOMEHHOM I1eYH IPY BOCCTAHOBIJICHUH XKEJIe3a U3
pya? KakoBa posb KOKca B JIOMEHHOM Ipolecce?

3. Kakue xuMu4eckue poueccsl MPOTEKAOT MIPU MPOU3BOACTBE cTayin? COCTaBbTE ypaBHEHHUS
COOTBECTBYIOLIUX PEAKIIMA.

4.IlepeurcnuTe XMMUYECKHE BEIIECTBA, KOTOPbIE OKPYXKAOT HAaC B OBITOBOM cpezie AoMa.

5.Kakue ucToUHMKM 3arps3HAIOT BOAY, BO3AYyX U nouBy? IIpuBenure npumepsl.

IIpoBepka BBINOJTHEHHUSI CAMOCTOATEIbHOM padoTbl. CaMocTOsITEIbHAS pab0Ta HalpaBlieHA
Ha CaMOCTOSITeIIbHOE OCBOCHHE U 3aKPEIUICHUE PE3yIbTAaTOB O0YICHHUS.
CamocrosTenbHas OJArOTOBKa 00YYarOIIUXCs IO AUCIUIUIMHE MPEIIOIAracT e yIONIHe BUIbI
1 (GOopMbI pabOTHI:
o Cucmemamuueckas npopabomKa KOHCNEKMO8 3aHAmull, y4eOHOU U CNeYUuaIbHOL MeXHUYECKOol
JIUmMepamypbl.
o Camocmosmenvhoe uzyuenue Mamepuald U KOHCReKmuposanue J1eKyull no y4eOHou u cneyudibHou
mexHu4ecKoll aumepamype.
e Hanucanue u 3awuma 00K1a0d, N0020MOBKA K CO0OueHUI0 uiu becede Ha 3aHsmuu no 3a0aHHOL
npenodasamenem meme.
e  Buinonnenue pacuemmvix 3a0aHUlL.
e Paboma co cnpagounoil tumepamypoul u HOpMAamuGHbIMU MAMEPUATLAMU.

CamocrosiTeibHas padora Nel

1. CoctaBuTh (hOPMYJIIBI BEIMIECTB MO HA3BAHUSM:
A) 2-meTun-4-3TUINOKTaH

b) 3,3-numerunrexcan

B) 4-metunnenrten-1

I') [lenTen-2

) 1-xnopOyran

E) 2,2-nubpomnenrtan

2. Maccosas nons yraepoaa = 80%. Maccosas nomnst Bogoponaa = 20%. JIIH,(CxHy) = 15. Haiitu
CxHy -?

3. Haiinure MonexkynspHyto (GopmMyiy yrieBoI0po/ia, MacCoBast 0JIs YIiIepoia B KOTOPOM
cocraBiseT 83,3%. OTHOCUTENbHAS IJIOTHOCTH [TAPOB ATOTO BEILIECTBA 110 BOJAOPOAY paBHa 36.

4. Haiinure MoseKyJIsipHyt0 (OpMYITy OPraHMYECKOro BELIECTBA, €CIIM U3BECTHO, YTO MaccoBasi 10JIs

yriaepona B HeM cocrtasiseT 51,89%, Bogopona 9,73% u xsopa 38,38%. OTHOCHTENBHAS ITIOTHOCTD
MapoB ATOTO BEHIECTBA MO BO3AyXYy paBHa 3,19.

IIpoBepka BbINOJIHEHUsS] KOHTPOJIbHBIX padoT. KoHTponbHas paboTa MpOBOAUTCS C LIETbIO
Pe3yJIbTaTOB 00YUYEHHS M MOCIIEYIOIIEro aHall3a TUIMYHBIX OIIMOOK U 3aTpyJHEHHI 00yJaromuxcs B
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KOHIC U3Yy4YCHHUA TCMbI WJIX pas3ciia. CornacHo KaJICHAAPHO-TCMATHUYCCKOMY IIJIaHY OUCIUITIIMHBI

MPEelyCMOTPEHO POBEACHHE CIAEAYIOIINX KOHTPOJIbHBIX padoT:

e KonrpomnbHas padora Nel

CBO)IHaﬂ Taﬁ.]mua Mo NPUMEHAECMBIM (l)OpMaM U METOAAM TEKYIEIr0 KOHTPOJA U OHECHKH

pe3yJbTaTOB 00yYeHUsI

PesyabTaThl 00yyeHus

@DopMbI U METObI KOHTPOJISI U OLIEHKHU
pe3yJbTaToOB 00yUYeHHust

JUIHOCTHbBIX?

- 4YBCMB0O 20pOOCMU U YBANCEHUS K UCMOPUU
U OOCMUICEHUAM OMEYeCMEEHHOL
XUMUYECKOU HAYKU, XUMUYECKU ePAMOMHOe
nogeoerue 8 NpoghecCcUoOHAIbHOU
OeamenbHOCIU U 8 bblmy npu 0opaujeHul ¢
XUMUYECKUMU 8EUeCBAMU, MAMEPUATAMU U
npoyeccamu;

- 20MOBHOCb K NPOOOIICEHUIO 0OPA3Z06AHUS
U nosvluleHUs Keanuguxayuu 8 u3opanHou
npogheccuoHanbHoU 0estmenrbHOCuU U
00beKMUBHOE 0OCO3HAHUE POIU XUMUYECKUX
KOMNemeHyutl 8 SMoM; - yMeHue
UCNONBL306AMb OOCMUNICEHUS COBPEMEHHOU
XUMUYECKOU HAYKU U XUMULECKUX
MeXHON02UlL 0151 NOBBIUUEHUSL COOCTNBEHHO20
UHMENIEKMYANIbHO20 PA3GUMUSL 8 GbLOPAHHOTL
npoGeccuonanbHol QesimenbHOCmu,

Buvinonuenue u sawuma npaKkmu4ecKux pa60m
Ne 9-15

OL;QHKG npasujlbHOCmMu 6blNnOJIHEHUA
CamMoCmosimenbHou p(160m1)l

METaAlpEeAMETHDBIX

- UCNONIL30BAHUE PATUYHBIX BUOOS
NO3HABAMENLHOU 0eSAMEIbHOCIU U OCHOBHBIX
UHMELIEKMYAIbHbIX Onepayull (NOCMaHo8Ku
3a0auu, hopmMyIuUpoOBaHUsi SUNOMe3, AHAIU3A
U cunmesa, cpasHenuss, 000oujeHus,
cucmemamu3ayuul, 8bls61eHUsI NPUYUHHO-
CNIeOCMBEHHbIX C653€ll, NOUCKA AHANI0208,
Gopmynuposarus b160008) OJisl peuleHus
NOCMABNIeHHOU 3a0a4u, NPUMeHeHUe
OCHOBHBIX MeMO0008 NO3HAHUSL (HAOI0OeHUs,
HAYYHO20 IKCHNepUMeHma) OJisk U3y4eHusl
PA3NUYHBIX CIOPOH XUMUYECKUX 00beKMOo8 U
npoyeccos, ¢ KOMOpPbIMU 803HUKAEM
HeoOX00UMOCmb CIANKUBAMbCS 8
npogheccuonanvHoll cghepe;

- UCNONIL30BAHUE PA3TUYHBIX UCOYHUKOS OJI5
NOLYYeHUsl XUMUYeCKOU uHpopmayuu,
YMeHUe OyeHUms ee 00CMO8ePHOCb OJisl
OOCMUIICEHUS. XOPOULUX Pe3YTIbIMAMmO8 6
npogeccuonanvroll cgepe;

Boinonnenue u sawmuma npaxmuuecxuxpaéom
No 2-8

OL{eHKa npasuibHOCmMu 6blnoOJIHEeHUs
camocmosimenbHou pa6omm
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NMpeAMETHBIX:

- chopmuposaHnoCcmsb npedcmasienuli o
Mecme XuMUuU 8 COBPEMEHHOL HAYYHOU
KapmuHe Mupa, NOHUMAHUe POIU XUMUU 8
Gopmuposaruu Kpyeo3opa u
DYHKYUOHATILHOU 2PAMOMHOCIU YeNl08eKd
0J151 peuleHus NPaAKMUYeckKux 3a0au,

- 811adenue 0OCHOBONONALAIOWUMU
XUMUYECKUMU NOHAMUSAMU, MEOPUSMU,
3AKOHAMU U 3AKOHOMEPHOCMAMU, VY8EPEHHOe
NONb306AHUE XUMULECKOU MePMUHOT02Uel U
CUMBONUKOU;

- 811a0enUe OCHOBHBIMU MEMOOAMU HAYUHOZO
NO3HAHUSA, UCNONIL3YEMbIMU 8 XUMUL:
HAOA00eHUeM, ONUCAHUEM, USMEPEHUEM,
IKCHEePUMEHMOM, YMeHue 0opadbamvléams,
00BACHAMb Pe3yIbmamsl NPOEOEHHbIX
OnvIMo8 U 0enamnv 6b1800bl, 20MOBHOCMb U
CHOCOOHOCMb NPUMEHAMb MEemOoObl
NO3HAHUSL NPU PeUeHUU NPAKMUYeCKUX
3a0au;

- cqhopmuposannoCcmsb ymenus 0asams
KOJIUYECBEHHbLE OYEHKU U NPOU3B0OUMb
pacuemsi no

BIUAHUE PAZTUYHBIX PAKMOPO8 HA
napamempusi 00pabomKu Memaiios
oasieHuem.

XUMUYECKUM POPMYNAM U YPABHEHUSIM,

- gladenue nPasuIaMu mexHuKu
bezonacHocmu npu UCNOIb30BAHUU
XUMUYECKUX 8eujecme;

- chopmuposaHHoCmb cOOCMEEHHOU NO3UYUL
1O OMHOWEHUIO K XUMUYeCKOU uHpopmayuu,
noOMyHaemoul U3 pasHulX UCIOYHUKOS.

3awuma npakmuueckux pabom Ne4-7
Yemuwi onpoc 6o epems 3ansamus
Pewenue 3a0au

3.2 ®opMa NPOMEKYTOUHOM aTTeCTAIUN

[Tpomesxyrounas arrectauus no aucuumiude bY J1.07 Xumust —uToroBasi KOHTpOJIbHas paboTa.
Obyuaiowuecs 0onycKkaromes K coave 3K3ameHa npu blNOJIHEHUU 6CeX U008 CAMOCMOAMENbHOU
pabomol, NPAKMUYECKUXx U KOHMPOIbHIX paOOm, NPedyCMOMpPeHHbIX paboyueti npocpammon u

KaneHOapHo-meMamuueCKuM njiaHom OMCI/;I/H’UZUHbl.

Hmoecosasn KOHmMpOJIbHAs pa60ma npoeodumcg 3a cuem epemernu 0MmMeBe0eHH020 Ha usydernue
()ucuunﬂuybz. Hpu YCHA08UU CBOEEPEMEHHOCO U KAYECMBEHHO20 6bINOJIHEHUA oéyuaiou;wvzc;z 6cex U008

pabom, npedycMompeHHbIX paboueli npocpamMMOol OUCYUNTUHBL.

Hrorosasi kKoHTpOJIbHAsI padoTa

1. U3omepom, nns OyTtaHa, ABIsSETCS:
a) 2-MeTUIIponaH
0) 2-3Tunnponan

Bapmuanr 1
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B) 2-IpONMINponaH

2. BanenTtHocTh O (KMCIIOpO/A) B OPraHUUYECKUX COEAMHEHUSIX !
a)l

6) 111

B) II

r) VI

3. YrieBo/ibl HE BBIMOJIHSIOT:
a) TPAHCIIOPTHYIO (PYHKITHIO
0) PHEpPreTHYECKyI0 (QYHKITHIO
B) 3aIIUTHYIO (DYHKITHIO

T') KATATUTHYECKYIO () YHKITUIO

4. KauecTBEeHHO! peakueil Ha Kpaxmall, sIBJISIETCSl, B3aUMOJEICTBHE C:
a) HooM

6) CU(OH)2

B) H,SO4 (koHII)

r) HNO; (xoH1)

5. Peakuust nerunparanus XxapakrepHa JUIs:
a) OJITHOATOMHBIX CITHPTOB

0) KapOOHOBBIX KUCIIOT

B) aJIbJCTHU]IOB

6. JI71s1 aJIKaHOB XapaKTepHBI PEAKIINU:
a) pasJIoKEHUs

0) nmpucoeaAMHEHUS

B) 3aMEIICHUS

r) oOMeHa

7. Peakius nerunparanus, 0003HavaeT:
a) otmeruieane H,O
0) mpucoeaunenue H,

8. ®opmyna CyHan 6, cOOTBETCTBYET 001IEH hopmyie:
a) apOMaTUYECKHUX YIIIEBOIOPOJIOB

0) aTKaHOB

B) QJIKUHOB

T') aJIKEHOB

9. ABTOpOM SIBIICHUSI H30MEPHH, SIBIISICTCS:
a) C.B. Jlebenen

6) B.B. MapkoBHUKOB

B) bytnepos A.M.

10. IIpomecc 06pa3zoBaHus STUIOBOTO CIIUPTA U3 TITFOKO3BI, HA3BIBACTCS:
a) rugpaTaius

0) OpoxeHue

B) TUJIPOJIN3

r) oTepuduKaIus
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11. IIponecc n3MeHeHHsI YIIIEPOJTHOTO CKelleTa B IPOCTPAHCTBE HA3bIBACTCS:
a) U30MepHu3anus

0) moMMepu3anus

B) TUJIPOJIN3

12.®@opmyna riaroKo3bl:
a) CsH1205

6) CsH 1206

B) C6H605

13. KauecTBeHHOH peakiel Ha MIIUIEPUH, ABJISETCA B3aUMOJICHCTBHE C:
a) cynbdarom menu (11)

0) TUAPOKCUIOM HATPHS

B) rupokcuiom meau (1I)

14. O6muM CBOHCTBOM OJJHOATOMHBIX M KAPOOHOBBIX KUCIIOT, SIBJISCTCS:
a) BHYTPUMOJIEKYJIIpHAsl JeruapaTanus

0) OpokeHHe

B) B3aUMOJICHCTBUE C aKTUBHBIMU METaJlJIaMU

15. CoequHeHus, B MOJICKYJIaX KOTOPBIX €CTh aMHJIHbIC (TIENTHIHBIC) CBS3H, HA3bIBAIOTCS:
a) JKUPbI

0) yrieBoaopo bl

B) Oenku

T') YIJIEBOIbI

16. benku He BBINOIHSIOT:

A) TpaHCHIOPTHYIO (DYHKIIHIO
b) snepretuueckyto GyHKIUIO
B) 3ammrHyto ¢pyHKIHIO

I') nBurarenbHyto GyHKIHIO

17. SInpo aroma - 3TO

a) COBOKYITHOCTb 3JICKTPOHOB €, IPOTOHOB P ¥ HEHTPOHOB N
0) COBOKYITHOCTh IPOTOHOB P ¥ HEUTPOHOB N

B) COBOKYITHOCTb HEHTPOHOB N

I') COBOKYITHOCTB 3JIEKTPOHOB € U IIPOTOHOB P

18. HelitpanbHas cpena UMeeT:
a) pH=7

6) pH=13

B) pH=11

19. CrioxHBIE BEIIECTBA, KOTOPBIE COCTOST U3 aTOMOB BOJIOPO/Ia M KUCIIOTHBIX OCTaTKOB, HA3BIBAIOT:
a) KHCIIOTBI

0) comn

B) OKCHU/IbI

20. DnexTpoHHas (opMysa aTOMa HATPHSL:
a) 1s* 2s” 2p°
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6) 1s* 2s* 2p° 35 3p*
B) 1s% 2% 2p° 3s!
r) 1s% 257 2p6 3s? 3p5

21. Kakoit % KOHIIGHTpaI\# pacTBOPOB, eciiu u3BecTHO, uTo 200 T pacTBopa coaepxar 10 r cynbdara
IIUHKA:

a)2 %

6) 20 %

B) 5 %

22. DNEKTPOJIUTHI, IPH TUCCOLUALNN KOTOPBIX 00pa3yIOTCs KaTHOHBI METAIIIA, U aHUOHBI KUCIIOTHOTO
OCTaTKa Ha3bIBAIOTCS:

a) KUCJIOTaMH

0) consimu

B) OCHOBAHUSMH

23. K peakuusim 0OMeHa OTHOCHUTCSI:
a) CaO + H,O = Ca(OH),

6) CU(OH)2 = CuO + H,0O

B) KOH + HNO; = KNO3 + H,O

24. Yucno 31eKTPOHOB, KOTOPHIE COAEPKATCS B aTOME YIIIepoja paBHO:
a)6

0) 12

B) 8

25. K OKHCIIUTETHHO — BOCCTAHOBUTEIBLHBIM OTHOCUTCS PEAKIIUsl, YpaBHEHUE KOTOPOM:
a) CHs+H, — C2H6

0) NaCl + AgNO; — AgCl |+ NaNOs,

B) CaO + H, O — Ca(OH),

r) CH; OH + HCl— CH;Cl . H, O

26. CocraBbTe (POPMYIIBI OPTAHUIECKUX BEIIECTB:
a) TeKCUH-2;

0) METHUIOCH30IT;

B) 2,3-IUMeTHI -3,4- IUITUIOKTAH;

) 2,2-TUMETUIIICHTaH.

27. Haiinute MonekysipHyro GopMymy YriieBoioposa, coaepxkanue yriepoaa (C) B kotopom 92,3%, a
Bogopoaa (H) —7,7 %. OtHocuTenbHas IO0THOCTH 10 Bojgopoay (Hy) paBua 13.

28. IIpu B3auMOAEHCTBUM TEXHUUECKOTO KalblMsI Maccoi § r, cogeprkaiero 20 % npumeceii, u
pacTBOpa COISIHOM KMCIOThI BBIIEIUIICS BOAOPOA OOBEMOM ... 1.

Bapmuanr 2

1. K yrneBosam He OTHOCSTCS:
a) TEeTPO3bl, IEHTO3bI, TEKCO3bI
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0) MOHOCaxapH/Ibl, OIUTOCAXapUIbI, TOTUCAXAPUIBI
B) IEPBUYHBIE, BTOPUYHBIC U TPETUYHbIE AMUHbI

2. Iy aIKeHOB XapaKTePHBI PCAKIUU:
a) MPUCOEANHEHUS

0) OTIICTUICHHS

B) oOMeHa

3. XKenToe okpalnBaHie BO3ZHUKACT MPH JCHCTBUU HA OEIIOK:
a) Imea04n

6) HQSO4 (KOHLI)

B) HNOj3 (koHII)

r) Cu(OH),

4. benblit aMop(HBIN TOPOIIOK, HE PACTBOPUMBIN B XOJIOIHOW BOJIE, HO pa30yXarouyii B TOpsYeit — 3T0:
a) MeJITI0JI03a
0) caxapo3sa

B) bpyKTO3a
I') Kpaxmail

5. M3omepust monoKeHust KpaTHOM CBSI3U XapakTepHa JJIs:
a) HeTPEeIeIbHBIX YTIIEBOJOPOJAOB — ATKEHOB

0) mpeleNnbHBIX YTIIEBOJIOPOOB — AIKAHOB

B) apOMATHYECKUX COCTMHEHUN — apEHOB

T') IpeIebHBIX OJJHOATOMHBIX CIIUPTOB

6. Peakuuu B3anmoseiictBus opranndeckux coenunenuii ¢ HCl, naspiBarores:
a) raJIoreHUpPOBaHUE

0) rumparanus

B) TUPOTaJIOT€HUPOBAHNE

I') TUIPUPOBaHHE

7. Peakuuu monuMepu3auu, He XapaKTepHbI IS
a) aJIKaHOB
0) aJIKeHOB
B) QJIKMHOB

8.Opranuyeckue BenecTna, B coctaB KOTopbix BXoasaT C u H, Ha3pIBaroTCs:
a) KapOM bl

0) ruIpUIbI

B) YIJIEBOJOPOIBI

T') TaJIOT€HUIbI

9. Kakue GpyHKIIMOHAIBHBIC TPYIIIBI BXOJIAT B COCTaB aMUHOKHUCIIOT:
a) -NH, u -COOH

0) -NH,; u —OH

B) — NOz —COOH

r) —-NO; u —OH

10. benku — st0...:
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a) OpTraHU4YCCKUC COCAUHCHU A, COACPIKAIINC IBA NN 0oJiee 0cTaTKa aMHUHOKHUCIIOT.

6) a30TCOACPKAUIMUEC OPTaHNYCCKUEC COCANHEHUS IIPUPOAHOTO ITPOUCXOXKACHHUA

B) MMPUPOAHBIC ITOJIUMEPBI, COCTOAIIUC U3 0OJIBIIIOr0 YKCIIa OCTATKOB AMHWHOKHUCIIOT, CBA3AHHBIX MCKIY
coboit NCIITUIHBIMU CBA3AMMU.

11. O6mias ¢popmyra aTKUHOB:
a) CnH2n+2

6) CnH2n

B) CnHZn—Z

r) CnH2n+l

12.Kpaxmai, BelecTBo:

a) JKUBOTHOI'O IIPOMCXOXKICHUS

0) sSBNISIETCSI OCHOBHOM YacThIO CTEHOK PacTeHUM
B) SIBJISICTCSI POJIYKTOM THAPOJIN3A YTICBOIOB
r) obpasyercs B pe3ynbrare (OTOCHHTE3a

13. U3omepom st 3,3 TUMETHIOYTaHOBOW KHUCIIOTHI, SIBIISETCS:
a) FeKCaHOBasi KUCIIOTa

0) 23TUMponaHoBas KMCIIOTa

B) 2METWINPONAHOBasl KUCIOTa

14. Peaknusi B3aMMOJICHCTBHSI OJHOATOMHBIX CITAPTOB C KAPOOHOBBIMHU KHUCIIOTAMH, HAa3bIBACTCS
peakuue:

a) apomMaTu3aIus

0) ruaparamnus

B) aTepUUKAIHS

15. YkcycHbIi anbaerus umeeT GopMmymy:
a) CH;COH

6) CH;COOH

B) CH3CH20H

16. Pubo3a u ne3oxcupn603a, sIBISIOTCA:
a) HyKJIEMHOBBIMH KHCJIOTaMH

0) yrieBoamu

B) Oenkamu

17.Peakuuu nonruMepu3aliy, XapakTepHbl JJIs:
a) aJIKaHOB
0) aJTKEHOB
B) QJIKMHOB

18. DexrponHas dopmyia atoma 1s *2s “2p ®3s 23p” . XuMHaecKuii 3HAK HTOTO HIEMEHTA:
a)C
6) O
B) Si

19. Uto Ha3BIBAaIOT HOHHOU CBI3LIO?
a) CBs3b, 00pa30BaHHAs ANEKTPOHHBIMU IApaMu;
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0) CBsI3b MKy MOHAMH H3-32 JIEKTPOCTATHYECKOTO B3aMMOJICHCTBYSI;B) CBSI3b, 00pa30BaHHAsI HOHOM
BOJZIOPO/JIa MPU €r0 BHEAPEHUH B O0Jiee AIIEKTPOOTPULIATEIbHBIN aTOM;

B) CB$I3b, 00pa30BaHHAs MApPOU FJICKTPOHOB, MPUHAJICIKAIICH OJHOMY aTOMY M BAKAHTHOUW STYCHKOU
JPYroro aToma;

T') CBS3b MKy HAXOSAIIMMUCS B y3J1aX PEMIETKA aTOMaMU U MIOHAMH, YACPKUBAEMBIMH OBICTPO
repeMeniatoUMUCS 3JIEKTPOHAMMU.

20. C xkaKuMH BellleCTBaMU pPEearupyroT OCHOBaHUsA?
a) TOJIBKO C KHCIIOTaMH

0) ¢ KUCIOTaMHU U OCHOBHBIMU OKCHJIaMU

B) C KUCJIOTaMH U KUCIOTHBIMU OKCHJIAMU

21. Ykaxure aMm(poTepHOE OCHOBAHHUE:
a) NaOH

6) KOH

B) Zn(OH)2 +

22. CrioKHBIE BEIECTBA, KOTOPHIC COCTOSIT U3 aTOMOB METAJUIOB M T'MIPOKCOTPYIII, HA3bIBAIOT:
a) KUCJIOTHI

0) conu

B) OCHOBaHUS +

23. Peaknusi, ypaBuenue kotopoit: 2KOH + H,SO4 — K,SO4 + 2H,0 sBnsiercs:

a) oOMeHa, oOpaTumas

0) oOMeHa, KaTaTUTHYECKOM

B) oOMeHa, HeoOpaTumas

I') OKUCIUTEIbHO-BOCCTAHOBUTEIBHON, OOMEHa.

24. Kakoit % KOHIIEHTpaIliu pacTBopa, eciiu u3BectHo, uto 300 r pactBopa coaepxat 30 T xjopuaa
HaATPUS:

a) 20%

0) 1%

B) 10% +

25. K peakuusiMm COeTMHEHUS] OTHOCUTCSI:

a) KOH + HNO5; = KNO5; + H,0;
6) Cu(OH); = CuO + H,0O
B) CaO + H,0O = Ca(OH),

26. CoctaBbTe (hOpMYJIIbl OPTaHUYECKUX BEILIECTB:
a) 2-metunoyreH-1;

0) 2,3-TMMEeTHUIITeKCaH;

B) 4,5-auaTruIrenTeH-3;

r) 3-aTunlOyranon-1.
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27. Onpenenute 00BEM YIIEKUCIOTO Ta3a, KOTOPbIi 00pa3oBajcs MpH B3aMMOACHCTBUH a30THOM
KHCJIOTHI M TEXHUYECKOTO KapOoHaTa Kaibitus Maccoit 300 r, comepikariero 25 % npumecei.

28. HaiinuTte MosekysipHyto (popmyiny yrieBoopoaa, coaepsxkariero 85,7% yriepona u 14,3%

BOJIOPO/1a; OTHOCUTEINbHAS IIJIOTHOCTH 110 BOJAOPOAY paBHa 28. YcTaHOBUTE 1O (GOpMYIie, OTHOCUTCS JIH
3TOT YIJIEBOJOPO]I K MPEAEIbHBIM.
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4 Cucrema oueHuBanus komiuiekta ®OC Tekymero KOHTPOJsi M MPOMEKYTOYHOM
aTrecTamuu

[Ipu oreHUBaHUM MPAKTUYECKOM U CAMOCTOSITENIbHOM paboThl 00yJaroIerocs
YUUTBIBAETCS CIENYIOLIEE:

- Kauecmeo 8blNOJIHEHUs NPAKMUYECKOU Yacmu pabomol,

- Kauecmeo ogopmaeHuss omuema no pabome;

- Kauecmeo YCMHbIX 0MeEemos Ha KOHMPOJIbHble B0NPOCHL NPU 3auume padbomai.

Kaxapiii BU paOOTHI OIEHUBACTCSI 110 MATH OaTbHOM IIKaJIe.

«5» (0TIM4HO) — 32 TITyOO0KOE U MOJIHOE OBJIa/ICHHE COJIep:KaHneM y4eOHOro MaTepuania,
B KOTOPOM 00Y4aronuiics CBOOOTHO U YBEPEHHO OPUEHTUPYETCS; 32 YMEHUE MPAKTHUECKU
MPUMEHSTh TEOPETUUECKHE 3HAHUS, BHICKA3bIBATh U 0OOCHOBBIBATh CBOU CYyXkAeHUS. OneHka «5»
(0TIIMYHO) IpeIoiaracT rpaMOTHOE U JIOTHYHOE U3JI0’)KEHUE OTBETA.

«4» (XOpOI110) — eclIi 00YJAIONIUKACS ITOJTHO OCBOMIJ YUCOHBI MaTepra, BlIaJeeT
HAYYHO-TIOHATUHHBIM amIiapaToM, OPUEHTUPYETCS B U3yYEHHOM MaTepuaie, 0CO3HAaHHO
MPUMEHSIET TEOPETUUECKHE 3HAHUSI Ha IPAKTHKE, TPAMOTHO M3JIaraeT OTBET, HO COJIEPKaHUE U
¢dopma oTBETa UIMEIOT OTJENIbHBIE HETOYHOCTH.

«3» (yIOBIETBOPUTENHHO) — €CIIM 00yJaroIuiicss 0OHapy>KMBAeT 3HAHUE U IOHUMaHKE
OCHOBHBIX MOJIOKEHHUH y4eOHOTO MaTepHala, HO U3JIaraeT ero HEeIOJIHO, HETIOCIE0BATEIbHO,
JIOTYCKaeT HETOYHOCTH, B IPUMEHEHUH TEOPETUUECKUX 3HAHUM MPU OTBETE HA MPAKTUKO-
OpPUEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2» (HEYIOBJIETBOPUTEIHHO) — €CIIM 00YYarOIIMIiCS UMEET pa3pO3HEHHBIE,
OeccucTeMHbIe 3HAHMSI, JIOMYCKAET ONIMOKU B ONpe/IeNICHIH 0a30BhIX OHATHH, UCKaXKAET UX
CMBICTT; HE MOXKET MPAKTUUYECKH MPUMEHSATh TEOPETUUECKUE 3HAHUSI.

Kpurtepuu onieHuBaHus MTOrOBOii KOHTPOJILHOW PadoTHI

«5» (oTIMYHO) — 3a TITyOO0KOE U MOJIHOE OBJIa/ICHUE COJIep:KaHueM y4eOHOro MaTepuania,
B KOTOPOM 00yJaromuiicsi CBOOOTHO ¥ YBEPEHHO OPUEHTUPYETCS; 38 YMEHHUE MPAKTHIECKU
MPUMEHSTh TEOPETUYECKHE 3HAHMSI, BHICKA3bIBATh M1 OOOCHOBBIBATH CBOM CYXkAeHUA. OneHKa «5»
(0TNIMYHO) IpeoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’)KEHUE OTBETA.

«4» (xopoI10) — eciu 00y4JaIOUIUIiCs MOTHO OCBOUI YUeOHBIN MaTepual, BlajeeT Hay-
HO-TIOHATHUIHBIM anmnaparoM, OPHEHTUPYETCS B M3yYCHHOM MaTepuae, OCO3HAHHO MMPHUMEHSIET
TEOpETUYECKHE 3HAHM Ha IPAKTHKE, TPAMOTHO M3JIaraeT OTBET, HO cojep)kaHue u popma
OTBETa UMEIOT OTACITbHBIE HETOYHOCTH.

«3» (yIOBIETBOPUTENHHO) — €CITM 00YyJaroIniicss 0OHApYKMBAeT 3HAHUE U TOHUMAaHUe
OCHOBHBIX ITOJIOKEHUH Y4eOHOTO MaTepralia, HO U3J1araeT ero HermoIHO, HEMOCIeI0BaTeNbHO,
JOTTYCKaeT HETOYHOCTH B MPUMEHEHUH TEOPETUUECKUX 3HAHUN TP OTBETE HA MPAKTUKO-
OpPUEHTHPOBAaHHBIE BOMIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2» (HeynOBIETBOPUTEIBHO) — €CIIM 00yUaroIUiicss UMeeT pa3po3HEHHbIE, OeCCUCTEM-
HBIE 3HAHMSI, JOIYCKACT OIMOKH B OMpe/IeICHNN 0a30BBIX MOHITHH, HCKaXKAeT UX CMBICIT; HE
MO>KET MPAKTHYECKU MPUMEHSATh TEOPETHUECKHUE 3HAHMUS.

Tecm oyenusaemcs no namu OAILHOU WKANE CLeOVIOUUM 00PA30M. CHOUMOCHb
Kastcoo2o eonpoca 1 bann. 3a npasunvbhslii omeem cmyoenm noayuaem 1 o6ann. 3a negephoiii
omeem unu e2o omcymemeue 0anibl He HAYUCIAIOMCA.

Oyenka «5» coomeemcmeyem 86% — 100% npasunvrbix omeemos.

Oyenxa «4» coomeemcmeyem 73% — 85% npasunvrwix omeemos.

Oyenka «3» coomeemcmeyem 53% — 72% npasuibHvix 0meemos.

Oyenxa «2» coomeemcmeyem 0% — 52% npasunbhvix 0meemos.



