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1. TACIIOPT PABOYEM MPOT'PAMMBI JJUCHUILJIAHBI

1.1. O6s1acTh NpUMeHeHHUs padoyeil MporpaMmbl

Pabouas nmporpamma IUCHUIUIMHBI SIBJISIETCS YaCThI0 OCHOBHOM 00pa30oBaTeIbHOM
nporpaMMmsl B cootBetcTBur ¢ I'OC i cnenmansaocty: 40.02.01 Ilpaso u opeanuzayus
coyuanvbHoeo obecnevenus (YKpynHéHHas rpymma crienranbaoctet 40.00.00 FOpucnpyoenyust),
T 00yYarOIIUXCS 3a04HOU (OPMBI O0YUCHHUSL.

Pa6ouas nporpamma paspaborana B cootBeTcTBHH ¢ PI'OC cpeanero odiiero oopazoBaHusl.

1.2. MecTO AUCHUIIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM IIPOrpaMMbl

HucrunmHa « Xumusy u3ydaercs B o0ieoOpazoBarenbHoM Iukie yaeonoro miana OOIT CITO
Ha 0a3e OCHOBHOTO 0011er0 00pa30BaHus C MOJyUYeHHUEM CpeHero o0miero o0pa3oBaHus
(TIIICC3)

1.3. Ilnanupyemble pe3yJabTaThl 0CBOEHUS] AUCUUIIJIMHBI:

OcBoeHnue copepxanus y4eOHON JUCITUTUTHHBI 00€CTICUNBACT TOCTHKEHUE O0YIAFOIIIIMUCS
CJIEIYIOLIUX PE3YyJIbTATOB:

JIMYHOCTHBIX:

Oco3HaHne 00y4YaIIUMHUCS POCCUUCKON IPaskIaHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOONIPEEIICHHUIO;

Hanuuue motuBanuu k o0y4eHuio;

LenenanpaBieHHOE Pa3BUTHE BHYTPEHHUX YOS KICHUH TMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULINNA 6a30BOM HAYKU XUMUU;

I'oTOBHOCTB M CITOCOOHOCTH 00YUAIOIIUXCSI PYKOBOJICTBOBATHCS B CBOCH IEATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, MIPUCYIIIMMHU LIETOCTHOM cHCTEME XUMUYECKOTO
o0Opa3oBaHWs;

Hanuuue npaBoco3HaHMsI 9KOJIOTHYECKON KyJIbTYPbl U CIIOCOOHOCTH CTaBUTH 1IEJU U
CTPOMTb KU3HEHHBIE MJIaHBI.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MpeAMeTa «XUMHUS JOCTUTAIOTCS B €IUHCTBE
yueOHOI 1 BOCTIUTATEIbHOH JIEITEbHOCTH B COOTBETCTBUU C T'yMaHUCTUYECKUMU,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U UJI€aIaMU POCCUKCKOTO
IpakJaHCKOT0 OOIIECTBa, MPUHATHIMU B 00IIIECTBE HOPMAMHU U NPaBHJIaMH ITOBEICHUS,
CHOCOOCTBYIOLIMMH IMPOIIECCaM CaMOTIO3HAHUSI, CAMOPAa3BUTHUSL U HPABCTBEHHOTO CTAHOBJICHUS
JMYHOCTH 00YYaIOLINXCS.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHUS MpeaAMeTa «XUMHSD) OTPakatroT c(hopMHUPOBAHHOCTH
OIbITA TIO3HABATENILHON U MPAKTHYECKON ACITEIBHOCTH 00yUaroIuXcs MO peaan3anun
MIPUHSTHIX B OOIECTBE [IEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) I'paxxnaHCKOTO BOCTIMTAHMUS:

Oco3Hanus 00y4aroMMHCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEH, yBaXKEHUS K
3aKOHY W NIPaBOIMOPSIKY;

[IpencraBieHus 0 couUanbHBIX HOPMAaxX M MPpaBUIaX MEKIUYHOCTHBIX OTHOILLIEHUH B
KOJJIEKTHBE;

['oTOBHOCTH K COBMECTHOI TBOPUECKOMN AESITENbHOCTU MIPU CO3JaHUH YUEOHBIX MPOEKTOB,
peleHrH yuyeOHbIX U IMO3HABaTEIbHbIX 3371ay, BHIOJHEHUH XUMHUECKUX SKCIICPUMEHTOB;

CnocoOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS], JIOTUKY U apTyMEHTbI
APYTUX IPU aHATU3€ pa3IMYHBIX BUJOB yUeOHOH e TENTbHOCTH;

2) [1aTprOTHYECKOTO BOCIIUTAHHUS:

[{eHHOCTHOTO OTHOWIEHUS K UCTOPUYECKOMY M HAYyYHOMY HACJIEIUIO0 OTEUECTBEHHOW XUMUY;
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yBa)KCHHUS K MPOIIECCy TBOPUECTBA B 007aCTH TEOPUU M MPAKTUIECKOTO MPUMEHEHHS XUMUH,
OCO3HAHUS TOTO, YTO JIOCTH)KCHUS HAYKH €CTh PEe3yJIbTaT JUTUTEIBLHBIX HAOIOICHHH,
KPOTOTJIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U MPAKTUKOB;
WHTEpeca U MO3HABATEILHBIX MOTHBOB B TIOJYYSHUH H MTOCIICAYIOIIEM aHAIN3e HH()OPMAIIHN O
MEPEIOBBIX TOCTIKEHUSX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) AyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

HpaBcTBeHHOT0 CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CrocoOHOCTH OIICHUBATH CUTYAIIHH, CBA3aHHBIC ¢ XUMUYCCKHMH SIBIICHUSAMU,
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

l'oToBHOCTH OlLIEHMBATH CBOE MOBECHUE U MTOCTYIKHA CBOMX TOBAPHUIICH C MO3UIUI
HPABCTBCHHBIX M ITPABOBBIX HOPM M OCO3HAHHWE TIOCIICJICTBHIA ITUX MOCTYITKOB;

4) ®opMUPOBaHUS KYJIBTYPBI 3I0POBBSI:

[ToruMaHus IEHHOCTEN 3I0POBOTO U 0€301TaCHOTO 00pasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

Colmroaenust mpaBui 6€30MacHOTO OOPAIIEHUS C BEIIECTBAMH B OBITY, ITOBCETHEBHOM
’KM3HU M B TPYIOBOM JIEATEIBHOCTH,

[ToHrMaHUS IEHHOCTH TTPABIT UHAMBUIYAITBHOTO M KOJUICKTUBHOTO 0€30TIaCHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

Oco3HaHuS MOCIEICTBUN U HETIPUATHUS BPETHBIX MPUBBIYCK (YIOTPEOICHHS aJTKOT OIS,
HApPKOTHUKOB, KYPEHHUS);

5) TpymoBOTO BOCITUTAHUS:

KoMMyHHKaTHBHOM KOMITIETEHTHOCTH B Y4EOHO-HCCIEA0BATEIHCKON IEATEIHHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYSCKOM U IPYTHX BUAAX JACSITCILHOCTH;

YCTaHOBKM Ha aKTHBHOE yYaCTHE B PEIICHUU MPAKTHYECKHUX 3a71a4 COIMAaTbHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO KJIacca, MKOJIbI);

NHuTepeca k mpakTUIECKOMY H3yUeHUIO Tpodeccuii pa3nnyHoro poja, B TOM YMCIe Ha
OCHOBE TIPUMEHEHUS TIPEIMETHBIX 3HAHWH 110 XUMUU;

YBaxkeHUs K TPYyAY, JIOJIIM TpyAa U pe3yJbTaTaM TPYI0BOH NesTEIbHOCTH;

['OTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHIyJIbHON TPaeKTOPHUH 00Opa30BaHMsI,
Oymyuieit mpodeccuu U peanu3alnuy COOCTBEHHBIX JKU3HEHHBIX TIAHOB C YUYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTRa;

6) DKOJOTMYECKOT0 BOCITUTAHMUS:

DKOJIOTHYECKH 1IEJIECO00Pa3HOT0 OTHOIICHUS K MMPUPO/JIE, KaK HCTOUYHUKY
CYIIIECTBOBAHHUS KU3HU Ha 3eMIIe;

[TorrMaHuS TII00ATEHOTO XapaKTepa IKOJIOTHICCKUX MTPOOIIeM, BIUSHUS
HKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOTHOM U COIIMATILHOM CPEJIbI;

Oco3HaHus HEOOXOIMMOCTH HCITOJIB30BAHHS TOCTHKECHUH XUMUU JIJTST PEIICHUS
BOIIPOCOB PAIMOHATILHOTO MPHUPOIONOIB30BaAHUS;

AKTHUBHOTO HEMIPUATHS JECHCTBUMA, TPUHOCSIINX BPEJ OKPYKAIOIIEH MTPUPOTHOM cpee,
YMEHHSI IPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTHUECKHUE TTOCIEACTBHS MPEANMPUHUMAEMBIX
JNEUCTBUN U MTPEAOTBpALIaTh UX;

Hanuus pa3BUTOro SK0JI0TMYECKOT0 MBIIUICHHS, YKOJIOTUYECKOHN KYIbTYphI, OTIBITA
JESATEIILHOCTH YKOJIOTHUECKON HAIPaBICHHOCTH, YMEHUS PYKOBOJICTBOBAThLCS MU B
MMO3HABATEIbHON, KOMMYHUKATUBHOM M COIIMAILHON MPaKTUKE, CIOCOOHOCTH U YMEHHSI aKTHBHO
MIPOTUBOCTOSATH UJICOIOTHH XeMOo(oOuH;

7) LleHHOCTH HAYYHOTO TTO3HAHMUS:

ChopMUpOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH;

[Tornmanus criemuUKA XUMHUH KaK HAyYKH, OCO3HAHUS €€ PO B (POpMHUpPOBAHUHT
paIOHATHHOTO HAYYHOTO MBITIICHUS, CO3JJAHUU IIEIOCTHOTO MPECTaBICHUS 00 OKPYKAIOIIeM



MUpE KaK O €MHCTBE NPUPOABI U YEIOBEKA, B TO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEN U
pelIeHrny TpobiieM COXpaHEeHUs TPUPOJTHOTO PaBHOBECHS;

Y6ex1EHHOCTH B 0COO0H 3HAUMMOCTH XUMHH JIJIs1 COBPEMEHHOM [TUBHIIN3ALUH: B €€
IYMaHUCTHYECKON HaNpaBJIeHHOCTH U BaXKHOM POJIM B CO3JaHUM HOBOM 0a3bl MaTepHallbHOM
KYJIbTYPBI, pEIICHUH II100aIbHBIX TPOOJIeM yCTONUMBOTO pa3BUTHS YeIOBEUECTBA — CHIPHEBOMH,
SHEPreTHUECKOM, MUILEBOM U FKOJIOrHYecKO 0€30MacHOCTH, B Pa3BUTHH METULIUHBI,
o0ecreyeHnn YCIOBUH YCIEITHOTO TPY/1a U SKOJIOTHYECKH KOM(DOPTHOM KHU3HH KaXKI0TO YiIeHa
00II1eCTBA;

EcTtecTBeHHO-Hay4YHO! T'PaMOTHOCTH: IOHUMaHUs CYIIHOCTH METOAOB ITO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOIb30BAaTh MOJIy4aeMble 3HAHUS JIJIS
aHaM3a U OOBSICHEHUS SIBICHUI OKPYKAIOLIETO MUPA U MPOUCXOAIIUX B HEM U3MEHEHHH,
yMEHHUS JieJaTh 000CHOBaHHbIE 3aKIIIOYEHUS] HA OCHOBE HAayUHBIX ()aKTOB M MMEIOIIHUXCS TaHHBIX
C LIEJIBIO MTOJIyYEHHUs JJOCTOBEPHBIX BBHIBOJIOB;

CnocoOHOCTH CaMOCTOSITENIbHO MCIIOIb30BaTh XUMUUYECKUE 3HAHUS JIJIsl pEIICHUS
po6JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

NHTepeca Kk MO3HAHUIO U UCCIIEIOBATEIIbCKON IEATEIIbHOCTH;

TOTOBHOCTHU M CIIOCOOHOCTHU K HETIPEPHIBHOMY 00Pa30BaHUIO U caMO00Opa30BaHUI0, K
AKTUBHOMY IOJIy4YE€HHUIO HOBBIX 3HAHUH MO XMMHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTAMU;

HuTepeca k 0COOEHHOCTSM TpyAa B pa3IMuHbIX chepax npodecCHoHaTIbHOM
NESTENIBHOCTH.

MeTanpeAMeTHbIX: 3HaYUMbIe 111 POPMHUPOBAHUS MUPOBO33PEHHS 00YUaOLINXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEIMETHBIE) OOIIEHAYYHBIE TIOHSTHS, OTPaXKAIOIIUE TIEIIOCTHOCTh
HaY4YHOH KapTHUHBI MUpa U CeUU(UKY METOJIOB ITO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BEIIECTBO, SHEPTHUs, IBJICHHE, IPOLIECC, CUCTEMA, HAYYHbIN (aKT, MPUHIUII,
TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOpUs, UCCIIeJOBaHUE, HAOIIOACHNE, U3MEPEHHE,
SKCIIEPUMEHT U ApYyTHe);

YHuBepcalibHble yueOHbIe AeUCTBUS (IT03HABATENbHBIE, KOMMYHHKATHBHBIE,
peryisTuBHbIE), obecreyrBatonire GopmMupoBaHue PyHKIMOHAIBHON TPAMOTHOCTH U
COLIMAJIEHOW KOMITETEHIIMN 00YyYaroIuXcs;

CrniocoOHOCTh 00YYarOIINUXCS UCTIOIb30BaTh OCBOCHHbBIE MEKIUCIUIINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCaIbHbIE yueOHbIe IeCTBUS B IO3HABATEIILHON U
COIMAJIbHOW MPAKTHUKE.

MertarpeMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATIBHBIMH YUSOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JEHCTBUSMHU.

ITo3naBaTebHBIE YHHBePCAJIbHbIC YU4eOHbIC el CTBHUS

Ba3oBble jlornyeckue AeiCTBUA:

CaMOCTOATENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €&
paccmaTpuBarth;

OIIPEACIIATH LENIN ACSITEIbHOCTH, 3a7jaBasi apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU LIETSMU;

MCIIOJIb30BaTh NP OCBOEHUY 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIEIATH
XapaKkTepHble IPU3HAKY MOHATUN U YCTaHABIUBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIME MMOHATHUS AJIs1 0OBSCHEHHS OTJCIIBHBIX (DAKTOB U SABICHMIA;

BbIOMpAaTh OCHOBAHMSI U KPUTEPUH IJIs KIIACCU(PUKALIMU BEIIECTB U XMMHUYECKUX
peakuuii;

YCTaHABIIMBATh NPUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY U3y4aeMbIMU SIBICHUAMU;

CTPOUTH JIOTUUECKUE PACCYXICHUS (MHAYKTUBHBIE, IETyKTUBHbIC, 10 AHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTHU M IPOTUBOPEUHS B PACCMAaTPUBAEMBbIX SIBICHUAX, POPMYIHUPOBATH
BBIBOJIbI M 3aKJIFOUEHHS;



NPUMEHSTH B IPOIlecce MO3HAHUS, UCTI0Ib3yEeMble B XUMUHN CUMBOJIUYECKHE (3HAKOBBIC)
MOJIEJH, TPe0OPa30BbIBATH MOJIEIbHbBIE MPEJCTABICHUS — XUMHUYECKHU I 3HAK (CUMBOJI) 3JIEMEHTA,
XUMu4eckas opMmyiia, ypaBHEHHE XUMUYECKON peakuy — P PeIICHUH y4eOHbIX
MO3HABATENbHBIX U MPAKTHYECKUX 33/1a4, IPUMEHSATh Ha3BaHHBIE MOJIETIbHbIE MIPEICTaBICHUS
JUIS BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

ba3oBble uccienoBatelbcKue AelCTBUSA:

BJIa/IETh OCHOBAMHU METOJI0B HAY4YHOT'O TIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIU;
dbopMyIUpOBATh LEIH U 33JJa4H UCCIIEI0OBAaHUS, UCIIOJIb30BATh [TOCTABJICHHBIE U
CaMOCTOSITENIEHO C(OPMYIMPOBAHHBIE BONIPOCH B KAYECTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI

1 GOPMHUPOBAHMSI TUTIOTE3bI IO TPOBEPKE MPABUIIBHOCTH BBHICKA3bIBAEMBIX CY>KICHUI;

BJIa/IETh HABBIKAMHU CAMOCTOSITEIILHOTO IJIAHUPOBAHUS U IIPOBEIECHUS YUEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HA0JI0/1aTh 32 XOA0M IIpoIecca, CaMOCTOSTEILHO
MIPOTHO3UPOBATH €0 pe3yNbTat, (OpMYIUPOBATH OOOOIEHHS U BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEAOBAaHUS, COCTABISATH OOOCHOBAHHBIM OTUET O MPOJIEIaHHOM
pabore;

MPUOOPETATH OMBIT YUSHUUECKOU UCCIIE0BATEIHLCKON M TIPOEKTHON JEATEIHHOCTH,
MPOSIBJIATH CIIOCOOHOCTH U TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB ITO3HAHUSI.

Pabora ¢ nnopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX MH(POPMAIMH (HAyUYHO-TIOMYJIsIpHAS
JUTEpaTypa XUMHUECKOTO COJIepKaHMsl, CIIpaBOYHBIE TOCOOMsI, pecypchl HTepHeTa),
aHAJIM3UPOBATh MH(POPMAIIMIO PA3IMYHBIX BUJIOB U OPM MpeACTaBICHUS, KPUTUUECKU
OLIEHUBATH €€ I0OCTOBEPHOCTh U HEMPOTHUBOPEYUBOCTE;

(bopMyIUpOBATh 3aMPOCHI ¥ MPUMEHSTH pa3IUUHbIe METO/bI IIPU TIOUCKE U 0TOOpE
uHpOpMaLuu, HeOOXOAMMOH [T BBIMOJIHEHHS Y4eOHBIX 3aJ1au ONpPeaesIEHHOIO THIIA;

puoOpeTaTh OMBIT UCIOJIb30BaHUS HH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAIBHYIO (POpPMY IMpecTaBiIeHus] HHPOpMaluu (CXEMBI,
rpaduKu, TUarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPECTBA MPU pabOTe C XUMUYECKOM
uHpOpMalLKei: MPUMEHATh MEXIPEIMETHbIE (PU3NUECKUe U MaTeMaTHUECKUE) 3HAKU U
CUMBOJIBI, hOpMYIIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEICTBA HATIISTHOCTH.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYX/1aeMOU TeMbI B X0OJIe Uaora U/WiH JUCKYCCHH,
BBICKa3bIBaTh UieH, GOPMYIINPOBATH CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS
IIPEJI0KEHHON 3a/1a4H;

BBICTYIIATh C MIPE3EHTAIMEN pe3yIbTaToOB MO3HABATEILHOM JEATEIIbHOCTH, MOTyUYEHHBIX
CaMOCTOSITEJIEHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BHITIOJTHEHUH XUMHUYECKOIO
AKCIIEPUMEHTA, IPAKTUYECKOM pabOoThI 10 MCCIEI0BAHNIO CBOMCTB U3y4aeMbIX BELIECTB,
peanu3anyy yueOHOro rnpoekra 1 (opMyJIUpOBaTh BBIBOBI 110 pe3yJIbTaTaM MPOBEIEHHBIX
HCCICOBAHUH MyTEM COTJIACOBAHMSI TIO3UITUH B X0/1e 00CYX)ACHUS 1 0OMEHAa MHCHUSIMHU.

PeryisiTuBHBIC YHUBepcaJbHbIe y4eOHbIe 1elicTBUS

CaMOCTOSITENIbHO IJIAHUPOBATh M OCYIIECTBIISITH CBOIO [TO3HABATENBHYIO ACSITEIbHOCTD,
orpenenss e€ LeiIH U 331a4K, KOHTPOJIUPOBATh U 110 Mepe HE0OXO0AUMOCTH KOPPEKTHPOBATh
npeJyiaraéMblil aaropuT™ AeMCTBUM MPU BBHITOJIHEHUN YYEOHBIX U UCCIIE0BATEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PEIICHUS C YYETOM MOTyYeHHs HOBBIX 3HaHUH O
BEIIECTBaX U XUMUYECKUX PEaKLUAX;

OCYLIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOAHaIN3a U
CaMOOIICHKH.

NpeIMeTHBIX: [IPEIMETHBIE PE3YJIBTAThl OCBOCHUA Kypca «OpraHndeckas XuMus»
OTpaXkaroT:



c(hOpMUPOBAHHOCTH MPEACTABICHU O XUMHUECKON COCTaBISIONICH eCTeCTBEHHO-
HAay4YHOU KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUHY SIBJICHUH TIPUPOBI, B POPMUPOBAaHUHT
MBIIUICHHUS U KYJIbTYPbI IMYHOCTH, €€ PYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOUMOMN IS
pelIeHus MPaKTUYECKUX 33]1a4 U KOJIOTHUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U MIPUPOTHON cpefe;

BJIAJICHHE CUCTEMOW XMUMHUYECKHX 3HAHUM, KOTOPAsi BKIIFOYAET: OCHOBOIIOJIATa0IINe
MOHSTHS (XUMUUYECKUN DJIIEMEHT, aTOM, dJIEKTPOHHAsl 000JI0UKa aToMa, MOJIEKYJa, BaICHTHOCTH,
AIEKTPOOTPHUIIATEIIFHOCTD, XUMUYECKas CBsI3b, CTPYKTypHas Gopmyina (pa3BEpHyTas u
COKpaIliéHHasi), MOJb, MOJISIPHAs Macca, MOJISIPHBIN 00bEM, YTIEpOIHBIN CKEleT,
(hyHKIIMOHATBHAS TPYIINA, PaJIUKa, U30MEPHUS, N30MEPbI, TOMOJIOTHUYECKUH Psijl, TOMOJIOTH,
YTIIE€BOJOPOAbI, KUCIOPO U a30TCOJEPKAIINE COSAUHEHUSI, MOHOMED, IOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHHSI); TEOPUH U 3aKOHBI (TEOPHST CTPOSHUS OPTaHUIECKHUX
BemecTB A.M. byTnepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH; MUPOBO33PEHUYCCKHE 3HAHMUS, JICIKAITUE B OCHOBE ITOHUMAHHMS
MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHX SBICHUH, (PAKTOIOTHYECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYUYCHUH U 0€30TTaCHOM UCIOJIb30BAHUY BAKHEHUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y IPaKTUYECKOU JEeATEIbHOCTH YEJIOBEKA;

c(hOopMUPOBAHHOCTh YMEHHUM BBISBIISATH XapaKTePHbIC MPU3HAKU MTOHATHN, yCTAaHABINBATD
UX B3aHUMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOLIME MOHITHUS IPU OMMCAHUU COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTaHUYECKUX COCTMHEHUH;

c(hOpPMHUPOBAHHOCTh YMEHUH HCIOIH30BATh XUMUYECKYIO CUMBOJIMKY JUISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOM ) (OPMYIT OPraHMYECKUX BEIIECTB
Y ypaBHEHUN XUMHYECKUX PEAKIINI, U3rOTaBIUBATh MOJIETTH MOJIEKYJl OpraHUYECKUX BEIIECTB
JUTSI WULTIOCTPAITMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTAaHABINBATH MPUHAIC)KHOCTh H3yUEHHBIX
OpPraHWYECKUX BEIIECTB IO UX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY KIIAcCy/TpyIie

COEIMHEHUH (YTJIEBOJIOPOIbI, KUCIOPO/I U a30TCOACpKAIINE COCTUHEHNUS,
BBICOKOMOJICKYJIIPHBIE COCTMHEHNS ), JaBaTh UM Ha3BaHUS MO CHCTEMAaTHYECKON HOMEHKIIAType
(IUPAC), a Takke NpUBOAUTH TPUBHAJIbHBIC HA3BAaHUS OT/AEJIbHBIX OPraHMUECKUX BEIIECTB
(3THIIeH, TPOTIUJIEH, alleTUIICH, dTUJICHTIIMKOIb, TIUIEPUH, (heHoI, (HopMaTbaeTu I,
alneTanbAeru/l, MypaBbiHas KUCIIOTa, YKCYCHas KUCJIOTa, OJIEMHOBAs KUCJIOTA, CTEapUHOBAs
KHCJIOTA, TII0K03a, PPYKTO3a, KpaxMall, IeJUTI0JI03a, TJIUIIHH);

c(OpMUPOBAHHOCTH YMEHUS ONPEACTATh BUABI XUMUYECKOH CBSI3U B OPTraHUYECKUX
COEUHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTH YMEHUS IPUMEHSThH TIOJIOKEHUSI TEOPUH CTPOCHUSI OPTaHUUECKUX
BemecTB A.M. byTtieposa 1151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHUS MACChl BEILIECTB;

c(hOopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHUE, (PU3UIECKUE U
XUMHUYECKHE CBOMCTBA TUIMMYHBIX NMPEICTABUTEEH PA3IMUHbBIX KJIACCOB OPraHMUECKUX BEIIECTB
(MeTan, 9TaH, YTWICH, IPOTIJICH, alleTUiIeH, OyTaauen-1,3, metunOyraauen- 1,3, 6eH3on,
METaHOJI, TaHOJI, STUJICHIJINKOIb, TTUIEPUH, (EHO, alleTalbICT /I, MypaBbUHAs U YKCYCHAas
KHCJIOTHI, TJTIFOKO3a, KpaxMall, IeJITI0103a, aMUHOYKCYCHAs! KUCIIOTa), HIUTFOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXKy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH C
HCIIOJI30BAaHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTICBOIOPOIHOTO CHIPhS
(HedTH, IPUPOAHBIN Ta3, YTOJb), CIIOCOOBI UX MEPEPAOOTKH U MPAKTHIECKOE MPUMECHECHHE
MPOJYKTOB MEepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOUTH BBIYUCIICHUS IO XUMUUYECKUM YPAaBHCHHUSIM
(Macchl, 00bE€Ma, KOJIMYECTBA UCXOTHOTO BEIIECTBA WIIM MPOIYKTA PEaKIIUU M0 U3BECTHBIM
Macce, 00bEMY, KOJTHYECTBY OJJHOTO M3 UCXOHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHUH BJIJIETh CHCTEMOU 3HAHUI 00 OCHOBHBIX METO/aX
Hay4YHOTO IMO3HAHUS, UCTIOIB3YEMbIX B XUMHH TPU W3YUYEHUHU BEIIECTB U XUMUYECKUX SBJICHUM
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(HabnrofieHue, U3MEpPEeHHe, YIKCIIEPUMEHT, MOJISITMPOBAHHIE ), UCTIOIH30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS JJIS IPUHATHS PEIICHUN B KOHKPETHBIX JKH3HEHHBIX CUTYAIUsAX, CBA3aHHBIX
C BEUIECTBAMHU U UX MPUMEHEHHUEM;

c(hopMUPOBAHHOCTH YMEHUN COOJIIOIaTh MPABHJIA TTOJIH30BAHUS XUMUYECKON TTOCY 10N 1
nabopaTopHBIM 000PYyIOBAaHUEM, a TAKXKE MPaBUiIa OOpAICHHSI C BEIIECTBAMH B COOTBETCTBHHU C
WHCTPYKITUSMH T10 BBITIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TNIAHUPOBATH U BBIMOIHITh XUMHUUECKHI SKCTIEPUMEHT
(TpeBpallieHrst OPraHUYeCKUX BEIIECTB NMPU HATPEBAHUH, MIOJTYUYCHHUE dTUJICHA M H3yUYCHHUE €TO
CBOWCTB, KQUECTBEHHBIC PEAKIIUHM OPTaHUYECKHX BEIIECTB, JeHATYpalHs OSIKOB MPU
HarpeBaHUH, [IBETHBIC PEaKIINU OCJIKOB) B COOTBETCTBUHU C MTPaBUIIAMHU TEXHUKU O€30MAaCHOCTH
py 0OpAIIeHUH C BEIIECTBAMHU U JTA00PAaTOPHBIM 000PYI0BAHUEM, TIPEICTABISTh PE3YIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B (pOpMe 3amucH YPaBHEHU COOTBETCTBYIOMIUX PEAKITUN U
(hopMyIIHpPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHATM3UPOBATh XUMHUUECKYIO HH(POPMAIIHIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBA MaccoBOi nHpopMmaiuu, MHTepHET U APYTHX);

c(hOopMUPOBAHHOCTh YMEHHUN COOJTIOAATh MPABHJIA SKOJOTUUYECKH 11eTIeCO00Pa3HOTO
MOBE/ICHUA B OBITY U TPYJOBOM JACSITEILHOCTH B IEJSIX COXPAHEHHUSI CBOETO 370POBbSI U
OKPY’KaIOIIEeH MPUPOTHOM CPEJIbl, 0CO3HABATh OMMACHOCTh BO3/ICUCTBUS Ha )KMUBBIC OPTaHU3MBbI
onpeeaEHHbIX OPraHNYECKUX BEUIECTB, TOHUMas cMbici nokaszatesns [IJIK, noscHsaTs Ha
puMepax CrocoObl YMEHBIIICHHUS U TPEIOTBPAIICHHS UX BPETHOTO BO3/ICHCTBHS HA OPTaHU3M
YEJIOBEKa;

JUTS1 OOYYarOIINXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHUE TIPUMEHSTh
3HaHUs 00 OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEUIECTB U XUMUYECKHX SBJICHHII;

JUTS CJICTIBIX M CJTA0OBUASIINX O0YYaIONMUXCS: YMEHUE UCTIONB30BaTh pelibe(pHO
TOYCYHYIO cucTeMy ob6o3HaueHuit JI. bpaiins s 3anucu XumMudeckux Gopmyd.

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OO0mas 1 HeopraHudecKast XUMHUSH
OTpaXaroT:

c(hOpMUPOBAHHOCTD MPECTABICHUN: O XUMHUECKOW COCTABIISIONICH €CTECTBEHHO-
HAYYHOUW KapTUHBI MUpPA, POJIU XUMUU B TIO3HAHHUHU SIBIICHUH MPUPOJIBI, B HOPMHUPOBAHUU
MBIIUICHUS U KYJbTYPbI JHYHOCTH, €€ QyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOAMMOM JIJIst
pElIeHUs MPAKTUUECKHX 33724 U YKOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHHSI K CBOEMY
3I0POBBIO U IPUPOJTHON CpEJIE;

BJIQJICHUE CUCTEMOM XMMHUUECKUX 3HAHUHM, KOTOpasi BKIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHUS (XUMHUYECKUN AIIEMEHT, aTOM, U30TOTI, S-, P-, d- DJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIN 00BEM, BaIEHTHOCTD, JIEKTPOOTPULIATEIHHOCTD, CTENIEHB
OKHUCJICHUS, XUMHYECKas CBA3b (KOBaJCHTHAs, MOHHAS, METAJTTHYECKAs, BOJOPOIHAS),
KpUCTaJUTMUECKasi pel€TKa, TUIIbl XUMUYECKUX PEAKIUN, pACTBOP, JIEKTPOIUTHI,
HEDIJICKTPOJIUTHI, SJICKTPOJIUTUYECKAS] TUCCOIUAIINS, OKUCITUTEh, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKON peaKuy, XMMUYECKOE pPABHOBECHE); TEOPUH U 3aKOHBI (TEOpUs
AIEKTPOJIUTUYECKON AUCCoNMannm, nepuoandeckuii 3akoH .M. Menneneesa, 3akoH
COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILEHUS SHEPTUH PU XUMUYECKUX
peaKIusIX), 3aKOHOMEPHOCTH, CAHMBOJIMYECKHH SI3bIK XUMUU, MUPOBO33PEHUYECKIE 3HAHUS,
JieXxaInire B OCHOBE MOHUMAaHUSI IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKHX SIBJICHUM,
(hakTOJIOTHUYECKHE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH M 0€30IMaCHOM HCIIOIh30BaHUH
BKHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHUM BBISBIIATH XapaKTePHbIC MPU3HAKU MTOHSATHN, yCTAaHABINBATh
MX B3aMMOCBS3b, UCIOIb30BATh COOTBETCTBYIOLIUE MOHITHUS IPHU ONMMCAHUUA HEOPTaHUYECKHUX
BEILIECTB U UX MPEBPALLECHNN;

c(hOpPMHUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMUYECKYIO CUMBOJIMKY JUISI COCTABIICHUS
(hopMyJT BEIIECTB U ypaBHEHUH XUMHYECKUX PEAKINi, CHCTEMAaTHIECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalibHbIC Ha3BaHU OTACIBHBIX HEOPTAHUYECKUX BEIIECTB (YrapHbIi ras,



YTJIEKUCIIBIN a3, aMMHUaK, raléxas U3BeCTh, HETall€Has U3BECTb, IUTHEBAS COJIA, TUPUT U
IpyTHe);

c(OpPMHPOBAHHOCTh YMEHHH ONpeesATh BaJJCHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU CBA3HU
(KoBaJIeHTHas1, HOHHAs!, METAJUINYECKAs1, BOJOPOAHAS) B COEIMHEHUAX, TUIl KPUCTATNINYECKON
PEIIETKY KOHKPETHOTO BEIECTBA (aTOMHasi, MOJIEKYJISIpHAsl, MOHHAsI, METAJJTNYECKas), XapaKkTep
Cpelbl B BOAHBIX paCTBOpPaX HEOPraHMYECKUX COECIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABINBATh MPUHAIJICKHOCTh HEOPTaHUYECKUX BEIIECTB
10 UX COCTaBY K ONpeIeIEHHOMY KJIacCy/TpyTIe COeMHEHUH (ITPOCThIE BELIECTBA — METAJUIbI U
HEMeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUBI, COTH);

c(OPMHPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICI MepUoInueckoro 3axona J[. 1.
MemnzeneeBa 1 IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (YHKIINY;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB
XUMHMUECKUX 31eMeHTOB 1—4 nepuonos lleproanueckoit cucreMbl XuMU4ecKux ieMeHToB .M.
MemnzeneeBa, UCTIONb3YsI IOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTATNY, «IHEPTETHUECKHE
YPOBHM», OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX JIIEMEHTOB M UX
COEIMHEHMI 10 nepuoaM U rpymmnaM [lepuoandeckoit cucTeMbl XUMUYECKHX d1eMeHTOB [[. 1.
MeHaeneeBa;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (ONMUCHIBATh) 00IIME XUMUYECKUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, IOJITBEPK1aTh CYILIECTBOBAHNE
TEeHETUYECKOM CBSI3U MEX]Iy HEOpraHNUYE€CKHUMH BEILIECTBAMU C TOMOIIBIO0 YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCUPUIMPOBATH XUMUUECKHE PEAKIIUHU 0 Pa3IMYHbIM
NpU3HAKaM (YUCITy U COCTaBYy Pearrpyrolux BEIIeCTB, TEIIOBOMY 3(h(eKTy peakiuu,
M3MEHEHUIO CTENeHE OKUCICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKluy, Y4acTHUIO KaTalu3aropa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIATh YPAaBHEHUS PEAKLIUN Pa3IMUHBIX TUIIOB, TIOJHbIE
U COKpalI€HHbIE YPaBHEHUS peaKlUii HOHHOTO 0OMEeHa, YUUTHIBasl yCIOBHS, IPH KOTOPBIX 3TH
peakuuy UayT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIINH, ITOATBEPIKIAIOIINE KAUECTBEHHBIN
COCTaB Pa3IMYHBIX HEOPTAaHNYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHH pacKpbIBaTh CYyITHOCTh OKUCIUTENBHO- BOCCTAHOBUTEIbHBIX
peaxiuii MoCpeICTBOM COCTaBICHHMSI AJIEKTPOHHOTO OaaHca 3TUX peaKInii;

c(OPMHPOBAHHOCTh YMEHHUI OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pPEeaKLuu OT
pa3anyYHbIX (PaKTOPOB; XapaKTep CMEIIEHUS! XUMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeiicTBus (nmpuniun Jle [llatensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh XUMHUECKHUE MPOLIECCHI, JIeXKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO MOJIy4Y€HHUs CEPHOM KUCIOThI, aMMHaKa, a Takke c(hOPMUPOBAHHOCTD
MpeicTaBiIeHU 00 001X HayUYHbIX MPUHIIUIIAX U SKOJIOTHYECKHUX MpobdieMax XMMHUUECKOTro
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUMCIICHUS C UCTIOIb30BAHUEM TTOHATHUS
«MaccoBasi J0JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHHUH Ia30B MPU XUMUYECKUX
peaxkuusx, Macchl BEIECTBA WM 00bEMA ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO U3 YYACTBYIOLIUX B PEaKIIUH BEUIECTB, TEIJIOBOro 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHS MacChl BEIIECTB, IPEBPALIICHUS U COXPAaHEHUSI SHEPTUH;

c(OpMHPOBAHHOCTh YMEHHH COOII01aTh MpaBHiIa MOJIb30BAHUS XUMHUECKOM MOCy 101 1
nmabopaTOpHBIM 000PYIOBAaHUEM, a TAK)KE MTpaBUjIa OOpAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIMSAMU 110 BBIITOJTHEHUIO Ja00paTOPHBIX XUMHUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TUIAHUPOBAThH U BBIMOIHITh XUMHUUECKHI SKCTIEPUMEHT
(paznokeHue nepokcuaa BOJOpOoia B IPUCYTCTBUM KaTaln3aTopa, ONPENEICHUE CPEIbI
PacTBOPOB BEIIECTB C MOMOILbIO YHUBEPCAIBHOTO UHUKATOPA, BIUSIHHUE PA3IMYHBIX (AaKTOPOB
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Ha CKOPOCTh XMMHUYECKON peaKLMH, peakiMi HOHHOTO 00MEHa, KaUeCTBEHHbBIC PEaKIH Ha
cynbdat-, kKapOOHAT- U XJIOPHUA-aHHOHBI, HA KATHOH aMMOHHSI, PEIIICHUE YKCITEPUMEHTATBHBIX
3a7a4 1o TeMaM «MeTamuiby U «HemeTanssy) B COOTBETCTBUH € MPAaBUIIAMU TEXHUKH
0€30MacHOCTH P 0OpaIeHUH ¢ BEIIECTBAMHU U J1a0OpaTOPHBIM 000PYJOBAHUEM, IPECTABIISTD
Pe3yIbTaThl XUMUYECKOT0 SKCIIEPUMEHTA B (popMe 3anicH ypaBHEHUI COOTBETCTBYIOIIUX

peakmuii 1 GopMyITHPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OpPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHATM3UPOBATh XUMUUECKYI0 HH(POpMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CpEJICTBA MAacCOBOM KOMMYHHUKaluu, HTepHeT 1

JpYTHX);

c(OpMHUPOBAHHOCTh YMEHUH COOJIIOIAaTh MPABHIIA IKOJIOTUYECKH 11eJIeCO00pa3HOro
MOBE/ICHUA B OBITY U TPYJOBOM JACSITEILHOCTH B IENSIX COXPAHEHHUSI CBOETO 370POBbSI U
OKPY’KaIOIIeH MPUPOTHOM CPEJIbl, 0CO3HABATh OMMACHOCTh BO3/ICUCTBUS HA )KUBBIC OPTaHU3MBbI
oTpeeNnEHHBIX BEIIEeCTB, TOHUMas cMbIc nokazatens [1J1K, mosicHATh Ha mpuMepax crocoObl

YMEHBIICHHUA U MPEAOTBPALICHHA UX BPCIHOT'O BOS)ICI\/IICTBI/ISI Ha OpraHu3M 4€JI0BCKaA,

JJIsA OGy‘l&IOH.[I/IXCH C OIrpaHUYCHHBIMU BO3MOKHOCTAMU 3JOPOBbs: YMCHUC IPUMCHATH
3HAHUA 00 OCHOBHEIX AOCTYIIHBIX METOJAaX IMO3HAHUA BCUIECCTB U XUMHWYCCKUX HBHGHHI)’I;
JJIs CIICTIBIX U CJ'Ia6OBI/II[HH_II/IX 06yqaro1u1/1xc;1: YMCHUC HUCIIOJIB30BATh penbe(bHo

TOYEYHYIO cucTteMy ob6o3HaueHuit JI. bpaiins s 3anucu XuMuueckux Gopmy.

2. CTPYKTYPA U COAEP KAHUE JUCHUIITINHBI

2.1 O0beM IMCHUIIMHBI M BHBI y4eOHOH padoThI

3aounas popma 00yyeHuUs

Buo yueonoi paoomot Oobvem uacos
O0bem o0pa3oBaTeIbHOI IPOrpaMMBbl 8
Pabora o0yuyaromuxcsi BO B3aMMOAEHCTBHH € NpernoiaBaresieM
B TOM YHCJIE:
JeKIuu (YpOKH) 4
B (hopme mpakTHUECKON MOATOTOBKH (€CIIH MPETyCMOTPEHO) *
OpPaKTHIECCKHUE 3aHATUS 4

B (hopMe MPaKTHUECKON NOJITOTOBKH (€CIU NPEyCMOTPEHO)

[IpomexxyTounas arrectanus B GOpME Umo2080i KOHMpOoabHoU pabomsi 6 1
cemecmpe
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2.2. TemaTn4yecKuil IJIAH U COAepP:KaHUe TUCHHUILIMHBI

3aounas popma oOyueHHS

HaumeHoBaHue pa3/iesioB U TeM

Conep:kanue y4eOHOIro MaTepuasia

O0BeM yacoB

YpoBeHb 0CBOEHMS

2

3

Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XHMHUH

Tema 1.1. Hpe)]MeT
OpPraHu4ecKOu XUMUH

[IpenmeT opraHuyecKOi XUMUU:

e¢ BO3HUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B MOTYUYECHUHU
HOBBIX BEIIECTB U MaTepuanoB. CTpyKTypHbIE (OPMYJIBI
OpraHWYecKHX BelecTB. ['omomnorus, nzomepusi.
XuMuyeckas CBs3b

B OPraHUYECKUX COCAMHEHUSIX: KpaTHbIE CBSI3U, G- U TT-
CBSI3H.

Homenkiatypa oprannueckux coeIuHeHUM
(cucremaTuyeckasi) U TpUBHAIbHBIC HA3BAHMSI BaXKHEHIITNX
IIPEJICTaBUTENIEH KJIACCOB OPraHUYECKHUX BELIECTB.

Tema 1.2. Teopus cTpoeHus
OpraHn4yecKux coequHeHui A.M.
Bbyraeposa

IIpakTHyeckoe 3ansiTe «Teopus CTPOCHUS OPraHUYECKUX
coenuHeHuii A.M. bytneposa»

Teopus cTpoeHUsI OPraHUYECKUX COEAUHEHUI

A.M. bytneposa, €€ ocHOBHBIE TTOJIOKEHHS. CTPYKTYpHBIE
(dhopMyIIbl OpraHu4YecKuX BeniecTB. [ oMoorHs, u3oMepus.
XrMHUECKas CBA3b

B OPraHUYECKUX COCAMHEHUSX: KpaTHbIE CBSI3U, G- U TT-
CBSI3U.

[IpencraBienue o K1accupuUKaIy OPraHUIECKUX BEIIECTB.
Homenknatypa opraHM4ecKux COeqUHEHHI
(cucreMaTuveckas) U TPUBHAIBLHBIC HA3BAHUS BAKHEUIITHX
MIPEACTABUTENEH KIAaCCOB OPraHMYECKUX BEIIECTB.

11




Paspnen 2. Yriesoaopoabl

Tema 2.1. Ilpenenbubie
YIJIEBOIOPO/ABI — ATTKAHBI

IIpakTH4yeckoe 3ansaTue «IIpenensHbie yrieBogopoasl —
aJIKaHbD)

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUN psl. MeTtan

U 3TaH — NpocTeHIlne NpeICTaBUTEH aTKaHOB: COCTaB,
XMUMUYECKOE CTpOeHHE, GPU3NUECKUE U XUMUYECKHE
CBOICTBa (peaKkuy 3aMEIIeHUs U TOPEHNUs ), HAXOKICHHUE B
IIPUpOJIe, NOTYYEHUE U TPUMEHEHNE

Tema 2.2. HenpeneabHbie
YIJIEBOAOPOAbI: AJIKEHBI

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUM PsiI.
OTujeH — NpOCTEUILINI NPECTaBUTEIb AJIKEHOB: COCTAB,
XUMHUUYECKOE CTpOeHHE, (PU3NUECKUE U XUMUYECKHE
CBOICTBa (peaK Uy r’UAPUPOBAHNS, TAIOTEHUPOBAHUS,
rUJIpaTaliy, OKUCIICHUS U MOJMMEpPU3allii) HaX0XK/IeHUE B
IpUPOLE, NOTYUEHUE U IPUMEHEHUE.

Tema 2.3. HenpeneabHbie
YIJIEBOAOPOAbI: AJIKHHbBI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUH,
TOMOJIOTUYECKUH psill. ALIETUIIEH — IPOCTENILIN
IIPEJICTaBUTEINb AJIKUHOB: COCTaB, XUMUYECKOE CTPOEHHUE,
¢du3nueckre 1 XUMHYECKHE CBOMCTBA (pEaKIiu
TMIPUPOBAHUS, FAJIOTCHUPOBAHUS, TUAPATallui TOPEHUS),
HAaXO0’K/ICHUE B IIPUPOJIE, OJYYECHUE U IPUMEHEHHUE.

Tema 2.4. HenpenenbHbie

YIJIaeBoa0opoabl: aJIKaAUCHbI

IIpakTnuyeckoe 3ansaTue «HenpenensHeie
YIJIEBOJOPOIbI: AJIKATUECHBDY

Anxanuensl: Oyraauen-1,3 u merunoyraauen-1,3,
XUMHUYECKOE CTPOCHHE, PEAKIUS TOJTUMEPU3AIIHH,
MpPUMEHEHUE (7151 CHHTe3a MPUPOJTHOTO U CHHTETUYECKOTO
Kay4dyKa U PE3UHBI).

Tema 2.4. ApomaTuueckue
yIJIeBOOPOABI

ApeHbl: 0EH30J1 U TOIYOJI, COCTaB, XUMHUYECKOE CTPOCHHE
MOJIEKY, (pU3NUecKre U XUMUYECKUE CBOICTBA (peaKkiun
raJIOTEHUPOBAHUS U HUTPOBAHHUS ), TOTydICHUE U
npuMeHeHue. BiusHue 6eH301a Ha OPraHu3M YeJloBeKa.
["'eneTHuecKasi CBsI3b YIIIEBOJOPOIOB.

Tema 2.5. [IpupoaHbie HCTOYHUKH

IIpakTHyeckoe 3ansaTue «[IpupoaHbIe HCTOUHUKH
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yIJIeBOIOPO/I0OB U UX MepepadoTka

YTJIEBOIOPOAOB U UX MepepadboTKa»

[Tpuponnsiii raz. [lomytHbie HedTAHBIE ra3pl. HedTh u €€
npoucxoxaenue. Criocodsl nepepadoTku HedTu:
MEPETOHKA, KPEKUHT (TEPMUYECKUH, KaTATUTUUECKUA).
[TponykThl nepepaboTKU HEPTH, X TPUMEHEHUE B
MIPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yTroib U POTyKTHI
ero nepepaboTKu.

Pasznea 3. Kucaopoacoaepxamue o

DraHn4YeCKue COCANHCHUSA

Tema 3.1. OnHoaTOMHBIE CHUPTHI

IIpakTHyeckoe 3anaTHE «OQHOATOMHBIE CIIMPTHDY

IIpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJI U 3TAHOJI,
XUMHUUYECKOE CTPOEHHE, (PU3NUECKHE U XUMUYECKIE
CBOMCTBA (peaKIMU C AKTUBHBIMU METaJLIaMH,
raJOreHOBOJIOPOIaMH, TOPEHUE), IPUMEHEHHUE.
Bonopoanas cBs3b. PU3N0JIOTUYECKOE JEHCTBUE METAHOIIA
Y 3TAHOJIA HA OPraHU3M YeJIOBEKa.

Tema 3.2. MHOroaToOMHBIE
CIIUPTHI

MHOroaToMHbI€ CIIMPTHL: STUJICHITIMKOJIb U ITIULEPHH,
XUMHUYECKOE CTpOeHHE, (PU3NUECKUE U XUMUYECKHE
CBOICTBa (B3aMMOJEICTBHUE CO IIETOYHBIMU METAJIJIaMH,
KayeCTBEHHAas peakliis Ha MHOTOATOMHbBIE CIIUPTHI).
DuU3H0I0rNYeCcKOe NEUCTBUE HA OPraHU3M YEJIOBEKa.
[IpuMeHeHne MNINLEpUHA U STUICHTITUKOJIS.

Tema 3.3. ®eHoIbI

IIpakTHyeckoe 3ansaTHe «DEeHOIBD»

®enon. CTpoeHue MoJIEKyJIbl, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa geHona. TOKCUUHOCTH (peHona, ero
¢buznonoruueckoe aecTeue

Ha opraHu3M 4esnoBeka. [lpumenenne genomna.

Tema 3.4. Anbaeruabl

Anbreruasl: GopMalbIACTH/I U alleTallbJeTH, XUMUYECKOe
cTpoeHue, (pu3nueckre 1 XMMUYECKHe CBOMCTBA (peakuu
OKHCJIEHHS U BOCCTAHOBJIEHHSI, KAUECTBEHHBIE PEAKIIUH),
M0Jy4YeHHUE U PUMEHEHHE.

Tema 3.5. Kap6oHoBbIe KHCJIOTHI

OMHOOCHOBHBIE MIpeIeTbHbIC KAPOOHOBBIE KUCIOTHI:
YKCYCHasl KUCJIOTa, XHMHYECKOE CTpOeHUE, GU3HIECKUE 1
XUMHUYECKHE CBOKCTBA (00IIHME CBOMCTBA KUCIIOT, PEaKIIUs
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sTepudUKaINN), TOTydeHue U npuMeHeHue. CTeapruHoBas
1 OJICMHOBAs KUCJIOTHI KaK MPEACTAaBHUTCIIN BBICIIINX
KapOOHOBBIX KUCIOT. MblIa KaKk COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JSHCTBUE.

Tema 3.6. Cro:xHble 3PUpHI.
Kupbi

IIpakTnyeckoe 3ansTue «Cioxubie 3¢upbl. Kupb»

CrnoxHble 3¢upbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIIOT.
I'upponus cinoxHbIX 3¢upoB. Kupbl Kak MPOU3BOIHBIE
TJIUIEpUHA U BBICIIMX KapOOHOBBIX KUCIOT. ['maponuns
KHUPOB.

Tema 3.7. YriaeBoabl

YrneBoasl: cocTaB, KiacCH(pUKaLUs YriIeBOI0B (MOHO-, H-
W ToJiucaxapuabl). [ TioKo3a — MpoCTeHIMii MOHOCAXapu/I;
O0COOCHHOCTHU CTPOCHHUS MOJICKYJIbI, PUINIECKUE U
XUMUYECKHE CBOMCTBA TIIFOKO3bI (B3aUMOJICHCTBUE C
ruapokcusiom meau (I1), okucienne aMmMuadHbIM
pactBopoM okcua cepedpa(l), BoccranoBieHue, OpoKeHUE
TJIFOKO3BI), HAXOXKCHHE B MIPUPOJIE, TPUMEHEHHUE TIIOKO3bI,
Ouosoruyeckas pojb B )KU3HENEATEILHOCTH OpraHu3Ma
yenoBeka. orocunTe3. @pyKTO3a KaK U30MEP IITHOKO3bI.

Caxapo3a — mpeIcTaBUTENb JUCaXapua0B, TUIPOIIH3
caxapo3bl, HAX0XKJICHUE B TIPUPOJIC ¥ IPUMCHCHHE.
Kpaxman u nemnrono3a Kak NpupoAHbIE TTOTUMEPHI:
CTPOCHHUE Kpaxmalia U [EeJUTF0JIO3bI, PHU3UIECKUE ’
XHUMHYECKHE CBOMCTBA Kpaxmaiia (TUIpOIn3, KaueCTBEHHAs
peaKIys C HOJIOM).

Pasnen 4. A3oTcoaepxaiye opraHudecKie coeIMHeHUus

Tema 4.1. AMHHBI

AMWHBI: METWJIAMHUH — NPOCTEUIINI TPEACTABUTEND
aMHHOB: COCTaB, XUMUYECKOE CTpOeHHE, (PU3nUecKne u
XUMUYECKHE CBOMCTBA (PEAKIIMK C KUCIIOTAMH U TOPEHUS),
HaXO0XKICHHUEC

B IIPUPO/IE.

Tema 4.2. AMUHOKHCJIOTBI

HpaKTI/I‘leCKOE 3aHATHE KAMHHOKHUCIOTED)

AMWHOKHCIOTBI KaK aM(bOTepHLIG OpraHn4YCCKHe
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coenuHeHus. dusnueckre 1 XUMUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha nmpuMepe ruuuHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. CUHTE3 NENTHUIOB.

Tema 4.2. Beakn

HpaKTH‘{eCKOC 3ansaTHe «berkm

benku kak nmpupogHbie moaumepsbl. [lepBudnas, BropuaHas
U TPETHYHAS CTPYKTYypa OeKoB. XUMUYECKHUE CBOWCTBA
OEITKOB: THIPOJIN3, ICHATYpAIUsl, KAYeCTBEHHBIC pEaKIIUN
Ha OeJIKH.

Paspne. S. BEICOKOMOJIEKYJISPHBIE COECANHEHHS

Tema 5.1. IlmacTmaccesl. Kayuykn.
BoJiokHa

IIpakTuyeckoe 3ansaTue «Ilnacrmaccol. Kayuyku.
Bomnokna»

OCHOBHBIE MOHATUS XUMHUH BHICOKOMOJIEKYJISIPHBIX
COEIMHEHUI: MOHOMEp, NOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEeHb MOJIMMEPHU3aLIUU, CPEAHSISI MOJIEKYJIIpHAsl Macca.
OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COEJIMHEHUI — NOJUMEpU3aLMsl U MOJMKOHACHCALINS.
[TnacTMaccel (MOMUATHIICH, TOTUIIPOTIHIIEH,
MOJIMBUHUWIXJIOPUA, IoucThpoi). HatypanbHelii u
CHUHTETHUYECKHE KayuyKH (OyTaAMEeHOBBIH, XJIOPOMPEHOBBII
Y U30IPEHOBHIN). BonokHa: HaTypanbHbIE (XJIOMOK,
IepCTh, MIENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHCK03a), CHHTETHYECKHUE (KallpOH U JIaBCaH).

Pa3znen 6. TeopeTnueckne 0CHOBBI XUMUM

Tema 6.1. CTpoenne aToM0B

Xumunaeckui sneMeHT. AtoM. CocTaB aToMa, H30TOIIEL.
DrnexTpoHHas 000J0YKa. DHEPTeTUYECKUE YPOBHU,
MOypOBHU. ATOMHBIE OpOUTANH, S-, P-, d-, f-3IeMEHTHL.
Oco0eHHOCTH pacIipeieTIeHHs SEKTPOHOB

0 OPOUTAISIM B aTOMaX MaJIbIX U OOJBIITNX MTEPHUOIOB.
DneKTpoHHask KOH(MHUTyparys aTOMOB.

Tema 6.2. [lepuoanueckuii 3aK0H
u Ilepuoanyeckasi cucrema
XUMHUYeckuXx djieMenToB JI.W.
MenpgeneeBa

IMpakTnueckoe 3ansitue «llepuognyeckuii 3aKoH u
[Iepuoanueckas cucteMa XuMHUECKUX deMeHToB J[. 1.
Menpaeneesay
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[Tepuoanueckuii 3akoH u [lepuonnueckas cucrema
xumuaeckux daeMenToB . YI. MenaeneeBa. CBs3b
MEpUOANYECKOro 3aKoHa U [leproanueckoi cucTemsl
XUMHYECKHX IEMEHTOB C COBPEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU U3MEHEHHUsI CBOMCTB XUMHUUYECKHUX
AJIEMEHTOB M 00Pa3yeMbIX UMHU MIPOCTHIX U CIIOKHBIX
BEILIECTB I10 TpyNnaM U NeprojaM. 3HaUeHUe
MEPUOJUYECKOT0 3aKOHA U CUCTEMBI XUMUYECKUX
snemeHToB JI.11. Meneneena

B Pa3BUTHH HAYKH.

Tema 6.3. CTpoeHue BemecTrsa

HpaKanecxoe 3aHATHE ((CTpOGHI/Ie BCIICCTBa»

Crpoenue BemecTBa. XuMuieckast cBsi3b. Busl
(xoBaJIeHTHAas HETOJISIpHAs U MOJIsIpHAsA, HOHHAS,
MeTaJUInYecKast) 1 MEXaHU3Mbl 00pa30BaHUs XUMUUECKO
CBA3M (OOMEHHBIN U JOHOPHO- aKIenTOpHbIN). BogoponHas
CBA3b. BaJleHTHOCTB. DIEKTPOOTpULATENBHOCTh. CTENEHb
okucnenus. Katnons! 1 aHnoHbI. BemecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHSI.

Tema 6.4. Muorooopasue
BelleCTB

3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA. THUIIBI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA BELIECTB.
[TonsiTne 0 nucnepcHbIX cucteMax. ICTUHHBIE paCTBOPBI.
KonnuecTBeHHBIE XapaKTEPUCTUKU PACTBOPOB (MaccoBast
JIoJIs BelecTBa B pactBope). Kinaccudukarus
HeOpraHuyeckux coenuHennii. Homenkiarypa
HEOPraHWYECKUX BEIIECTB.

Tema 6.5. Xumuueckne peakuumn

HpaKanecxoe 3aHsATHE «XUMHUYECKHUE pCaKkum»

Xumuyeckas peaknus. Knaccudukanus XuMHIecKux
peakiuii B HEOPraHUYECKON M OPraHNYECKON XUMHH. 3aKOH
COXPAHEHHUs MACChI BEILIECTB; 3aKOH COXPAaHEHUs U
MPEBPALLECHUS SHEPTUU TP XUMUYECKUX PEAKIIUX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb
OT Pa3IUYHBIX GakTopoB. OOpaTUMbIE pEaKITUH.
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Tema 6.6. CkopocTh XUMHYECKHX
peakuui

IpakTnueckoe 3ansiTue «CKOPOCTh XUMUYECKUX
peaxkuuiny

O6paTI/IMBIe pcaKknuu. XHUMHUYECKOE PaBHOBECHC. q)aKTOpBI,
BJIMAIOIIMEC HA COCTOAHNEC XUMHUYICCKOTO PaBHOBECHS.

[Tpunuun Jle [larense. DieKTpoauTHUECKAs TUCCOLAALIUS.

CunbHble U cradble 37eKTpoauThl. Cpenia BOJHbBIX
pacTBOPOB BEILECTB: KUCasi, HEUTpallbHAas, IEJI0YHasl.
Bonopoausrii mokasarens (pH) pactBopa. Peaxiu
HMOHHOT0 0OMEHa B OPraHNYEeCKON ¥ HEOPraHUUECKOi
XUMUH.

Tema 6.7. OxkucauTEILHO-
BOCCTAHOBUTEJIBbHbBIC pealclmn

OKHUCITUTENILHO-BOCCTAHOBUTEIIbHBIC peakiuu. [ToHsTHe 00
AIIEKTPOJIM3€E PACILIABOB M pacTBOPOB couieil. [IpumeneHue
DIICKTPOJIN3A.

Paznean 7. Heopranuueckasi Xumust

Tema 7.1. MeTaiibl

Merainsl. [TonoxxeHue MeTaioB

B [lepronnueckoii cucteMe XUMUYIECKUX HJIEMEHTOB.
OcoOEeHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK aTOMOB
MeTtaiioB. O0mme GuU3NIECcKre CBOHCTBAa METAILIOB.
IIpumeHeHne MeTaoB

B OBITY, IpupoJe 1 TexHuke. CIIaBbl METAIIOB.
DNEeKTPOXUMHUUECKUH psiji HallpsDKeHUH MeTaiioB. O0mue
CIOCOOBI Moy4eHus MeTamioB. Koppos3us meranios.
CriocoObI 3a1UThI

OT KOPPO3HH.

Tema 7.2. Oomasn
XapaKTepPUCTHKA METAJLJIOB
IJIaBHBIX MOATPYMII

OO6m1ast XxapakTepuCTUKa METAJJIOB TJaBHBIX noarpyni (1A-
rpynmna, [IA-rpynna) [leprnoaudeckoii cuctemsl
XUMHYECKUX JIEMEHTOB. ATFOMUHUN. AM(OTEpHBIE
CBOMCTBA OKCHJIa U TUIPOKCH/IA ATTFOMUHHSL.

Tema 7.3. Oomasn
XapaKTePUCTHKA METAJIJIOB
MOOOYHBIX MOATPYII

IIpakTuyeckoe 3anaTue «OO0IIAs XapaKTEPUCTHKA
METAJIJIOB MOOOYHBIX MOATPYIIID)

OO11as xapakTepuCcTUKa METaNIOB TOOOYHBIX TOATPYIT
(b-rpynn) Ilepuonnyeckoil cucTeMbl XUMHUYECKUX
AIIEMEHTOB: MeJlb, IIMHK, XPOM, jkele30. Baxkueiime
COCIMHEHUS] METAJNIOB (OKCHU/IbI, TUAPOKCH/IBI, COJIH).
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Tema 7.4. HemeTanisl

Hemeramnnl. ITonoxeHne HeMeTaIOB

B [lepuoanueckoi cucreme XuMU4eCKux anemMeHToB J[. 1.

MemnneneeBa 1 0COOEHHOCTH CTPOEHHS AaTOMOB.
®dusnyecKre cBONCTBA HEMETAIUIOB. AJIJIOTPONHS
HEMeTaJUIOB (Ha MpuUMepe Kucaopoaa, cepol, pochopa u
YIJIepoJa).

Tema 7.5. CBoiicTBa HEMETALJIOB

XUMHWYECKHE CBOMCTBA BAKHEHUIIINX HEMETAJIOB

(rajmoreHoB, cepbl, a30Ta, hocdopa, yriaepoia U KpEMHUS).

Tema 7.6. O0mas IIpakTuueckoe 3anaTue «OOMAs XapaKTEPUCTHKA 2-3
XapaKTePUCTHKA HEMETAJLIIOB HEMETAJIJIOB)»

Oxcuapl HemeTawioB. Kucnopoaconepkaime KuciaoThl.

Bonopoansie coennHeHus

HEMETAJIJIIOB.
Tema 7.6. CBsi3b Heoprannueckux | [Ipakrnueckoe 3ansitue «CBsi3b HEOPTrAHUYECKHUX U 2-3
H OPraHUYeCKHUX BellecTB OpPrann4CCKux BCIICCTBY

Heoprannueckue u opraHuyeCKue KUCIOTHI.

Heopranuueckue u opraHnyeckue OCHOBaHUS.

AMpoTepHbIe HEOPraHNYECKHE U OpraHUYECKUe

coenuHeHus. [ eHeTHueckas CBsI3b HEOPTaHUYECKUX U

OpPraHMYECKUX BEILECTB.
Paszpnen 8. Xumus u :Ku3Hb
Tema 8.1. Xumus u xku3Hb IIpakTHyeckoe 3aHATHE «XUMUSA U )KU3Hb» 2-3

Pone xumun B o0ecrieueHIH SKOJIOTHYECKOi,
SHEPreTHUECKOM U MUIIEBOM 0€30MacHOCTH, pa3BUTHH
MeauUUHEL [IoHATHE 0 HAyYHBIX METOAX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIUM.

[TpencraBnenus o0 OOIMX HAYYHBIX TPUHIUIIAX
MIPOMBIIIJIEHHOTO MTOJTyYeHUs BaXKHEHIINX BeliecTB (Ha
[puMepax Mpou3BOACTBA AaMMUAKa, CEPHOU KHUCIIOTHI,
METaHoJa).

Yenosek B MHPE BEIICCTB, MATCPUAJIOB 1 XUMHUYCCKUX
peaKuHﬁ: XUMHUS 1 300POBLE YCIIOBCKA, IIpaBHJId
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MCII0JIb30BaHUs JIEKAPCTBEHHBIX IIPENIapaToB; IIpaBuila
0€3011acCHOT0 UCII0JIb30BaHMSI IIPeNapaToB ObITOBON XUMUU
B [IOBCE/IHEBHOM ’KM3HU. bbITOBast XuMuieckast
I'pPaMOTHOCTh

HTorosasi KOHTpPoJbLHasi padoTa 2 2-3
IlonBenenue uToros 2 2-3
Bcero 72
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3. ®OHJ OLIEHOYHBIX CPEJCTB, U151 TIPOBEJEHUS TEKYIIEN 1
MNPOMEXYTOYHOM ATTECTAILIMA OBYYAIOIIUXCA MO JUCHUATIIMHE

®onx oneHOUHBIX cpeacTB (gaee — POC) — KOMIUIEKT METOIMYECKUX U KOHTPOJIbHBIX MaTepHasoB,
UCTIONIb3YEMBIX MPHU MPOBEJACHUH TEKYIIETO KOHTPOJIS OCBOSHUS Pe3yIbTaTOB O0yUeHUS U
npoMmexxyTounoi arrectanuu. (IIpumoxenne Ne 2).

4. YCJIOBUSA PEAJIM3ALIMU JUCHUITJIMHBI

4.1. TpeGoBaHusI K MUHNMAJBLHOMY MaTepHaIbHO-TeXHUYECKOMY o0ecre4eHUuIo
Ne Howmep yuebnoi ITocagounsix Tun yuebnoi OcHaleHHOCTh Kopmyc
n/m ayJMTOPHH, MecT ayAUTOPHHU CIeLUaIbHBIX TOMEICHUI
nabopaTopuu, Y TIOMCTICHUH ISt
KabuHera, CaMOCTOSATENLHOM PaboTHI
KOMITBIOTEPHOTO
KJacca u T.Jt
1. 4 40 VYuebnHas aynutopus | YueOHas mebenb, JoCKa 453130, Pecrrybmnmka
Bamkoprocras, r.
Crepnuramax, yiI.
Toroms, 147
2. 5 84 VYuebHas aymutopuss | YueOHas meOenb, 10CKa, 453130, Pecriybnka
MYJIbTUMEINA-TIPOEKTOP, Bamkoprocran, T.
9KpaH HACTEHHBIN CrepnuTamac, yi.
T'oroms, 147
3. 9 30 VYuebHas aymurtopuss | YdeOHas Mebenb,qocKa, 453130, Pecrrybmmka
MYJIbTUMEINA-TIPOEKTOP, bamkoprocras, T.
9KpaH HACTEHHBIN CrepimTamac, yi.
Toroms, 147
4. 10 28 VYuebHas aymutopus | YueOHas meOenb, 10CKa 453130, Pecriybnuka
bamkoprocras, r.
CrepnuTamax, yiI.
I'oroms, 147
5. 11 26 VYuebHnast ayquropus | YueOHas MeOenb, 10cKa 453130, Pecniy6mmka
BamkopTrocras, r.
Crepnuramax, yiI.
Torons, 147
6. 13 28 YuebHast ay IUTOpHUs YuebHast MeOenb,10CKa, 453130, Peciy6nk0a
MYJIbTUMEHA-TIPOEKTOP, bamkoprocras, r.
9KpaH HACTEHHBIN Cr8.epmuTamax, yi.
Torois, 147
7. 14 28 VYueOHas aymutopus | YdeOHas MeOenb,0CKa, 453130, PecrrybOmnmka
MYJIbTUMEINA-TIPOCKTOP, Bamkoprocran, T.
9KpaH HAaCTEHHBIN CrepnuTamac, yi.
T'oroms, 147
8. 15 30 VYuebHas aymutopus | YueOHas mebenb, JoCKa 453130, Pecrry6mmka
BamkoprocraH, T.
Crepiauramak, yiI.
T"oromns, 147
9. 20 74 VYuebHas aymutopuss | YueOHas meOenb, 10CKa, 453130, Pecriybnuka

MYyJIbTUMENUA-IIPOEKTOP,
SKpaH HaCTEHHBIN

BamkopTocTas, .
Crepnuramak, yiI.
I'oroms, 147
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10. 21 36 VYuebHas aymutopus | YueOHas meOenb, J0CKa 453130, Pecriybmka
Bamkoprocras, r.
Crepnuramax, yiI.
Torois, 147
11. 21A 24 VYuebHnast aynuropus | YueOHas MeOenb, 10cKa 453130, PecniyOmnmka
BamkopTocTas, .
Crepnuramak, yiI.
T'oromsa, 147
12. 22 74 VYuebHas aymutopuss | YueOHas mebenb, JOCKa, 453130, Pecrrybmmka
MYJIbTUMEINA-TIPOCKTOP, bamkopTocras, T.
9KpaH HACTEHHBIN CrepiuTamak, yi.
T"orons, 147
13. 23 80 VYuebHas aymutopuss | YueOHas meOenb, 10CKa, 453130, Pecriybnuka
MYJIbTUMEAHNA-TIPOEKTOP, Bamkoprocran, T.
9KpaH HACTEHHBIN CrepnuTamac, yii.
I'oroms, 147
14. 24 35 VYuebHas aymutopuss | YueOHas mebenb, JOCKa, 453130, Pecrrybmmka
MYJIbTUMEINA-TIPOEKTOP, bamkopTrocras, T.
9KpaH HAaCTEHHBIMH, CrepiuTamac, yi.
KOMIIBIOTEPBI Torons, 147
15. 28 32 VYuebHas aymutopus | YueOHas meOenb, 10CKa 453130, Pecriybnuka
Bbamkoprocras, r.
CrepnuTamax, yiI.
I'oroms, 147
16. 30 36 VYuebnast aynuropus | YueOHas MeOelb, J0CKa 453130, Pecniy6nmka
BamkopTrocran, r.
Crepnuramax, yiI.
Torons, 147
17. 30A 52 VYuebHas aynutopus | YueOHas mebenb, JoCKa 453130, Pecrryb6mnmka
Bamkoprocras, r.
Crepnuramax, yiI.
Toroms, 147
18. 31 36 VYuebHas aymutopus | YueOHas meOenb, 10CKa 453130, Pecriybmka
BamkopTocTas, r.
Crepnuramak, yiI.
T'oroms, 147
19. 31A 36 VYuebHas aymuropus | YueOHas mebenb, JocKa 453130, Pecrrybmmka
Baumkoprocras, r.
Crepiauramak, yiI.
Toroms, 147
20. 32 32 VYuebHas aymutopuss | YuebHas meOernb, 10CKa, 453130, Pecriybnuka
MYJIbTUMEAHNA-TIPOEKTOP, bamkoprocran, T.
9KpaH HAaCTEHHBIN CrepnuTamak, yi.
I'oroms, 147
21. 32a 50 VYuebHnast aynuropus | YueOHas MeOenb, 10cKa 453130, Pecniy6mmka
BamkopTrocran, r.
Crepnuramax, yiI.
Torons, 147
22. 33 24 VYuebHas aymutopus | YueOHas meOenb, 10CKa, 453130, Pecriybmnka
MYJIbTUMEHA-TIPOEKTOP, bamkoprocras, r.
9KpaH HaCTEHHBIN CrepnuTamak, yi.
Torois, 147
23. 34 24 VYuebHnast aynuropus | YueOHas MmeOenb, J0cKa 453130, PecniyOmnmka
BamkopTocTas, .
Crepnuramak, yiI.
T'orons, 147
24, 35 28 VYuebHas aymutopuss | YueOHas mebenb, JOCKa, 453130, Pecrry6mmka

MYJIbTUMEINA-TIPOCKTOP,
9KpaH HACTEHHBIMH,
nH(pOpMaMOHHbIE
CTEH/Ibl, KOMIIBIOTEPHI

BamkoprocraH, T.
Crepiauramak, yiI.
T'oroms, 147
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25.

36

32

VYueOHast ayquropus

VYuebHas Mebeb, T0cKa,
MYJIbTUMEINA-TIPOEKTOD,
9KpaH HaCTEHHBIH,
WHPOPMALINOHHBIE
CTEHIbl, KOMIIBIOTEPEI

453130, Pecrry6mnuka
Bamkoprocras, r.
Crepnuramax, yiI.
Torous, 147

26.

37

28

YuebHnast ayquropus

YuebHas Mebelb, 10CKa,
MYJIbTUMEMA-TIPOEKTOP,
9KpaH HAaCTECHHBIH,
KOMITBIOTEPBI

453130, Pecniy6nmka
Bbamkoprocras, r.
Crepnuramax, yiI.
I'oroms, 147

27.

40

90

YueOHas ayTuTOpHs

YuebHas Me0Oenb, JOCKa

453130, Pecrry6mnmka
BamkopTrocran, r.
Crepnuramax, yiI.
T"orons, 147

28.

41

40

VYueOHast ayquropus

YuebOHas Mebelb, 1ocKa

453130, PecniyOmnmka
Bamkoprocras, r.
Crepnuramak, yiI.
Toroms, 147

29.

41a

35

YyueOHas ayTuTOpHs

YuebHas MeOenn, JOCKa

453130, Pecrrybmmka
BamkopTocTas, r.
Crepiauramak, yiI.
T'oroms, 147

30.

4

52

VYueOHast ayquropus

VYuebHas Mebenb, Jocka

453130, Pecriybuka
Baumkoprocras, r.

CrepnuTamax, yiI.
Toroms, 147

31.

42a

24

VYuebOHnast ayquropus

YuebHas MeOenb, JOCKa

453130, Pecrrybnmka
bamkoprocras, r.
Crepnuramax, yiI.
I'oroms, 147

32.

43

76

VYueOHast ayquropus

YuebHas mebenb, 10cKa

453130, Pecrrybmnka
BamkopTrocras, r.

Crepnuramax, yiI.
Torons, 147

33.

44

48

VYuebHast ayquropus

YuebHas MeOelnb, 1ocKa

453130, PecniyOmnmka
Bamkoprocras, r.
Crepnuramak, yiI.
Torois, 147

34.

45

48

YyueOHas ayTuTOpHs

YuebHas MeOenn, JOCKa

453130, Pecrryb6mmka
BamkopTocTas, .
Crepauramak, yiI.
T'orons, 147

35.

48

26

VYueOHast ayquropus

VYuebuas mebenb, 10cKa

453130, PecniyOmnmka
BamkoprocraH, T.
Crepnuramak, yiI.
T"oromns, 147

4.2. YueOHO-MeTOANYeCKOe U MHPOPMAaIMOHHOE o0ecnedeHre M CHUILTUHBI (MOYJIsA)

4.2.1. IlepeyeHb OCHOBHOM U JONMOJHUTEIbHOM Y4eOHOI JIUTEepaTypbl, HEO0X0AMMOM /IS OCBOCHHS
AMCHUIIMHBI (MOAYJIs1)

OcHoBHasi yueOHasi iuTeparypa:

1. Kimoe M. B. Opranudeckas xumus: y4eOHOE TocoOWe sl CpelHero mnpodeccrHoHaIBHOTO
obpazoBanusi / M. B. Kimtoe, M. I'. AGnymnaeB. — MockBa: WznarensctBo FOpaiit, 2023. —
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231 c.: [Onekrponnsii pecypc]. — URL: https://urait.ru/bcode/520093 (nata obpaiueHus:
28.08.2023).

Huxonsckuit A. b. Xumusa: y4eOHMK | TPaKTHKYM [UIi CpEeIHEero MpodecCHOHAIBHOTO
obpazoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e¢ u3a., mepepad. u jmomn. — MockBa:
UzparenbcTBO HOpaiir, 2023. — 507 c. [DnexTpoHHbIH pecypcl]. —
URL: https://urait.ru/bcode/513537 (nara obpamenus: 28.08.2023).

I'mnaka H.JI. Ob6mas xumus B 2 1. Tom 1: y4eOHHMK 1711 cpemHero mpodeccHOoHaTbHOTO
obpazoBanus / H. JI. [munka; mon penmakuumeidr B. A. ITonmkoBa, A. B. badkoBa. — 20-e¢ wu3fm.,
nepepad. u gon. — Mocksa: UznarenscTBo HOpaiit, 2023. — 349 c. [DnekTpoHHbIH pecypc]. —
URL: https://urait.ru/bcode/512151/p.104 (nata obpamenus: 28.08.2023).

JlonotHuTEIbHAS YUeOHAas JIuTepaTypa:

1.

AndunorenoBa U. B. Xumus. baszobiii ypoBenb: 10—11 kmaccel: y4eOHUK Al CpEIHETO
obmero obpaszoBanus / M. B. Audunorenosa, A. B. babkos, B. A. [TonikoB. — 2-¢ u3., ucnp. u
norn. — MockBa: UszmarensctBo IOpaiit, 2023. — 290c. [DnekTpoHHBIH pecypc]. —
URL: https://urait.ru/bcode/530422 (nata obpamenus: 28.08.2023).

Pocun U. B. Xumwus. YueOHUK U 3aTa4HUK: I CPEAHETO TPodecCHoHaTbHOr0 00pa3oBaHus /
U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. — MockBa: U3narensctBo FOpaiit, 2023. —

420 c. [Onextponnsiii pecypc]. — URL: (mata obparieHus:
28.08.2023).

. T'abpuensa O. C. Xumus 11t npodeccuii U CriennaiIbHOCTEN TEXHHUECKOTo npoduist: Y4eOHukK /

O.C. TI'abpuensn, U.I'. OctpoymoB. - 5-e uzna., crep. - M.: U1l Akagemus, 2012. - 256 ¢
[DnexTponnsiit pecypc]. —URL: https://znanium.com/catalog/product/368068 (nata
obpamenusi: 28.08.2023).

4.2.2. IlepevyeHnb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTepHeT) (1as1€€ -
ceTb «AHTEpHET»), HEOOXOAMMBIX /IJISI OCBOEHUS TUCHHUILIMHBI (MOLYJIs1)

Ilepeuens norosopoB IbC u BJI
N Cpok
Yueonbiii =

ron HaumeHoBaHue 10KyMeHTA ¢ yKa3aHHeM PeKBHU3UTOB AefcTBUS
JOKYMEHTA

2024/2025 Horosop Ha goctyn k 9bC ZNANIUM.COM wmexny YYHuT B nune C
| | AmpekTopa C® YYHuT u OO0 «3nanmym»Ne 1151-36¢ ot 11.07.2023 12.07.2023

1o
11.07.2024

Horosop Ha goctyn k ObC ZNANIUM.COM wmexny YYHuT B nuue C
5 | AupekTopa C® YYHuT u OO0 «3nannym»Ne 223/801 ot 23.08.2023 28.08.2023

(npenocraBienue qocryna K koyuiekuun DPY «dDenepaibHblil nepeueHb o
y4eOHHMKOB M31aTenbcTBa «IIpoBeneHne 27.08.2024

3 | JloroBop Ha goctym k DBC «BC IOPAWTY (moaHas KOILIEKIHS) MEXKLY C
YVYHuT B nuue aupexropa CO YYHuT u OO0 «2nexkTpoHHOE 03.03.2024

mspatenseteo FOPANT» Ne 1/24-36¢ ot 01.03.2024 . 1o
02.03.2025
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https://urait.ru/bcode/512151/p.104?utm_campaign=rpd&utm_source=web&utm_content=49bbcc7405749ad3f716003e1bdce11d
https://urait.ru/bcode/513537
https://urait.ru/bcode/520093

Horosop Ha goctyn kK ObC «YHuBepcuteTckas 6MOIMOTeKa OHIANH» 01.10.2023
4 | mexny YYHuT «Hexcmennay Ne 223-1279 ot 26.09.2023 o
30.09.2024
Horosop Ha noctyn k ObC «Jlanb» mexay Y YHuT u uznarensctsom C
5 «Jlaubp» Ne OI'3-1033 ot 20.07.2023 08.08.2023
1o
07.08.2024
JloroBop Ha JOCTYM K 3JIEKTPOHHBIM H3/IaHUSIM B COCTaBe 0a3bl JaHHBIX C
6 «HAYYHAS DJIEKTPOHHAS1 BUBJIMOTEKA eLIBRARY.RU» 01.01.2024
mexay YYHuT u OO0 HOb Ne OI'3-1696 ot 04.12.2023 o
30.12.2024
Horosop Ha BJI nuccepranuii mexxay Y YHuT u PI'b Ne 223-997 ot C
7 11.07.2023 10.08.2023
1o
09.08.2024
Jorosop o noakmtouennu kK HOb u o mpenocraBneHuu nocTymna K
oobexraM HOB mexay baml'V B mune nupekropa CO baml'y ¢ ®I'BY C
«PT'b» Ne 101/HDb/1438-11 ot 11.06.2019 11.06.2019
8 | JomonautensHOE cornamenue k gorosopy 101/HOb/1438-m ot 11.06.19 T
r. 00 I3MEHEHUU CTOPOHBI IOTOBOPA BCIIEACTBUE PEOPraHU3alluY B 10 016102 024
dopme npucoenuuerns mexay Y YHuT B mune nupexropa CO YYHuT ¢ T
OI'BY «PI'by 0114.02.2023 T.
Horosop Ha goctyn k 9bC BOOK.ru (noctyn k yueOHUKY: OCHOBBI
POCCUICKOM TOCYTapCTBEHHOCTH : yueOHUK / A. B. Manbko, A. A. C
Bunkos, B. B. I'ypeeB [u n1p.] ; nox pen. A. B. Manbko. — Mocksa : 23.10.2023
9 | KnoPyc, 2024. — 263 c. — ISBN 978-5-406-12322-5) mexxny YYHuT B ’ n.o
nune aupektopa CO YYHuT u OO0 «KuoPyc menua» Ne 75 ot 22102004
23.10.2023 1. o

4.3.3. Ilepeyenb NHGOPMANMOHHBIX TEXHOJOTHH, HCIOJIb3yeMbIX NPH OCYLIECTBICHUHN

00pa30BaTeJILHOIO Mpolecca Mo IMCHUIINHEe (MOAYJII0), BKJIKOYasi llepedyeHb MPOrpaMMHOI0

ol0ecrieyeHust 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOX0AMMOCTH)

HanmeHoBaHMe MPOrpaMMHOro odecrieyeHust

Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc

Microsoft Windows 7 Standard

S. AHBIE CBEJAEHUA U1 (MJIN) MATEPHUAJIBI

5.1. Ilepeyenr o0pa3oBaTeJIbHBIX TEXHOJIOIHUIA,
0o0pa3oBaTeIbHOIO NMpouecca Mo JUCHUIINHE

HCIOJIb3yeMbIX  NpH

AKTHBHbIE 1 HHTEPAKTHBHBbIE (OPMBI IPOBEIEeHNU 3AaHATHI

AKTUBHBIC 1 UHTEPAKTUBHBIC ()OPMBI POBEICHUS 3aHATHI PEaTU3yIOTCS PU MOATOTOBKE 110

OCyIIeCTBJICHUH

porpaMMaM CpeaHero npogeccuoHaIbHOro 00pa3oBaHus U MPEANOoIaraoT o0ydyeHue B
coTpyaHundectBe. Bee yuacTHukHM 00pa30BaTebHOTO Mpoliecca (MPernoaaBaTeNb U CTyICHTHI)
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B3aUMO/JICHCTBYIOT JIpYT € APYTOM, 0OMEHUBAIOTCS HH(pOpMAIMEl, COBMECTHO PEIaOT MPOOJIEMBI,
MOJICTIUPYIOT CUTYaIll B aTMOC(EpPE JeI0BOr0 COTPYAHUYECTBA, ONTUMAJIbHOM JIJIs1 BBIPAOOTKU
HaBBIKOB M KayecTB Oyyliero npodeccuoHana.

OcHOBHbIE IPENMYILIECTBA AKTUBHBIX U MHTEPAKTUBHBIX (DOPM IIPOBEICHUS 3aHATHIL:

- aKTMBU3aLMs [I03HABATEIBHON U MBICIUTEIIBHON 1€ATEIbHOCTH CTYACHTOB;

- YCBOGHHE CTyJIEHTaMH y4eOHOI0 MaTepuaia B KaueCTBE aKTUBHBIX YYACTHHUKOB;

- pa3BUTHE HaBBIKOB pe(IeKCHHU, aHAIN3a U KPUTUYECKOTO MBIIIIJICHHUS;

- YCWJIEHHE MOTHUBALIUY K N3YYEHHIO TUCHUIUIMHBI U 00YYEHHIO B LIEJIOM;

- co31aHue 01aronpusTHON aTMoc(epbl Ha 3aHATHH;

- pa3BUTHE KOMMYHHUKATHUBHBIX KOMIIETEHIIUH Y CTYICHTOB;

- pa3BUTHE HABBIKOB BJIAJICHUS] COBPEMEHHBIMU TEXHUYECKUMU CPEACTBAMM U TEXHOJIOTHAMHU
00paboTku nHpopManuy;

- (hopMupoBaHKe U pa3BUTHE CIIOCOOHOCTH CAMOCTOSTENILHO HAXOIUTh UH(OPMALIHIO U
OIIpe/IEIIATh YPOBEHb €€ JOCTOBEPHOCTH;

- CHOJIb30BAHUE JEKTPOHHBIX (OpPM, 00ECIIEUNBAIOIINX YETKOE YIIPABICHHE YUYECOHBIM
IPOLIECCOM, TOBBIIIIEHHE OOBEKTUBHOCTH OLIEHKU PE3YyJIbTAaTOB 00YUEHHUS CTYIEHTOB;

- npubnMXeHue yueOHoro mporecca K yciaoBusM Oyayieil npodeccuoHanbHOM AesITeIbHOCTH.

AKTUBHbBIE 1 UHTEPAKTUBHBIE (DOPMBI YUEOHBIX 3aHATUNH MOTYT OBITh UCIIOJIB30BAHBI IIPU
NPOBEICHUH JICKIMH, TPAaKTUUYECKUX U JJAOOPATOPHBIX 3aHATUM, BHIIOJTHEHUH KYPCOBBIX IPOEKTOB
(pabor), npu NPOX0XKIEHUHU NPAKTUKH U JPYTUX BUAAX YUEOHBIX 3aHITHUH.

Hcnonp30BaHue aKTUBHBIX M HHTEPAKTUBHBIX (DOPM yUeOHBIX 3aHATUH TO3BOJIIET OCYLIECTBIIATh
OLICHKY YCBOEHHBIX 3HaHUH, CPOPMUPOBAHHOCTH YMEHMI U HABBIKOB, KOMIIETEHIIUI B paMKax
HpOLETyphl TEKYLIETO KOHTPOJISA M0 JUCHMILIMHE (MEXAUCIUIUIMHAPHOMY KYpCY, MPO(hecCHOHAIbEHOMY
MOJTyJII0), TIPAKTHKE.

AKTUBHbBIE M UHTEPAKTUBHBIC (OPMBI YUEOHBIX 3aHATUI peau3yroTcs MpernoiaBaTesneM
COrIacHo pabouell mporpamme y4eOHOM TUCIUILIUHBI (ITpodecCHnoHaTbHOTO MOYJIS ) MU IIporpamme
IPAKTUKH.

WHuTepakTiBHAS JIEKIIHUS MOKET IIPOBOAUTHCS B Pa3IMUHbIX (hopMax.

[Ipobnemuas nexkuus. [lpenogaBarens B Havase U MO XOAY U3JI0KEHHs yueOHOT0 MaTepuaa
co3/1aeT IpoOJIEMHbIE CUTYallUH U BOBJIEKAET CTYAEHTOB B X aHayu3. Pa3pemias npotusBopeuns,
3aJI0’KEHHbIE B IPOOJIEMHBIX CUTyalUsAX, 00ydyaeMble CAMOCTOSTEIBHO MOTYT IPUMTH K TEM BBIBOJAM,
KOTOpBIE IIpenoaaBaTesib JOHKEH COOOIINUTh B KaUECTBE HOBBIX 3HAHUU.

Jlexuus ¢ 3aryIaHUPOBAHHBIMU OLIMOKaMu (JIeKIus-poBokanus). Ilocie oObsBIECHUS TeMbI
JIEKIIMU MperoiaBaTesb coOOLIaeT, 4YTo B HeMl OyIeT ceaHo ONpe/elIEeHHOE KOJIMYECTBO OLUIMO0K
pa3IMYHOrO THUIIA: COJEP)KAaTENIbHbIE, METOANUYECKUE, TIOBEIEHYECKUE U T. 1. CTyIEHTBI B KOHIIE JIEKIIUH
JIOJIKHBI Ha3BaTh OLIMOKHU.

Jlexuus BaBoeM. [IpencraBnser co6oit paboTy AByX mpernoaBaTesneil, YUTAI0MIMX JEKIUIO 110
OJIHOM M TOM K€ TEME M B3aUMOJICUCTBYIOIINX KaK MEXIy COOOM, Tak U ¢ ayauTopueii. B auanore
npenojaBaTeseil u ayAUTOPUHU OCYLIECTBISIETCS OCTAaHOBKA IPOOJIeMbl U aHATU3 POOIEeMHOM
CUTYalluH, BbIIBUKEHHE TUIIOTE3, UX OIPOBEPIKEHUE WIN JJOKA3aTeJIbCTBO, pa3pelIeHne BOZHUKAIOIINX
IIPOTUBOPEYUH U IIOUCK PELLIECHUN.

Jlexuus-Busyanusanus. B tTaHHOM Tune Jekuuu nepeaaya rnpenojaBaTesneM nHpopManuu
CTYJEHTaM COIPOBOXKJIAETCS MIOKA30M PAa3IMUHBIX PUCYHKOB, CTPYKTYPHO-JIOTHUECKUX CXEM, OITOPHBIX
KOHCIIEKTOB, Marpamm H T. 1. ¢ nomoisio TCO u OBM (cnaiiasl, Bumeo3anuch, TUCIUICH,
MHTEPAaKTUBHAsI OCKA U T. 1.).

Jlexuus «mpecc-koH(pepeHusy». [IpernonaBaTens NPOCUT CTYAEHTOB MUCHBMEHHO B TeueHHE 2—3
MHHYT 3a/1aTh €My HHTEPECYIOLINH KaX10Tr0 U3 HUX BOIPOC M0 00BsABIEHHON TeMe Jiekuuu. [anee
IIPENoAaBaTesb B TeUeHUE 3—5 MUHYT CUCTEMATU3UPYET 3TH BOIIPOCHI 110 UX COAEP)KAHUIO U HAUMHAET
YUTATh JIEKIHUIO, BKIIOYasi OTBETHI HA 3aJJaHHbIE BOIPOCHI B €€ COJIEpIKaHHE.

Jlexuus-nuanor u nexuusi-guckyccus. ConepxkaHue 10AaeTCs YepE3 CEPUIO BOIIPOCOB, HA
KOTOpBIE CTYJI€HTHI JOJKHBI OTBEYATh HEITOCPEJCTBEHHO B XO/I€ JIEKILIUU.
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Jlexuus ¢ pa3060poM KOHKPETHBIX CUTYALHi 1o (hopMe OpraHu3aluy Noxoxa Ha JIEKIUIO-
JIUCKYCCHIO, B KOTOPOI BOIIPOCHI /ISl 0OCYKACHHSI 3aMEHEHbI KOHKPETHOM cUTyallel, mpeiaraeMoi
o0yyaroImuMcs JUIsl aHaJIM3a B YCTHOM WM MUCbMeHHOH Gopme. OOCykaeHne KOHKPETHOM CUTyaIuu
MOKET CIIy>)KMTh PEII0NEN K TadbHENIIEH TPaIUuIUOHHOM JIEKIIUU U UCIIOJIb30BaThCS 1JIs
AKLIEHTUPOBAHUS BHUMAHUS ayJUTOPUH HA N3y4aeMOM MaTepuae.

Juckyccust — 3To myOoIMuHOE 00CYKICHHE WM CBOOOIHBIN BepOATbHBIN OOMEH 3HAHUSMU,
CYX/IECHUSIMH, UAESIMU WM MHEHUSIMHU I10 ITOBOJY KaKOT0-JTM00 CIIOPHOTO BOIpoca, npodsiemsl. Ee
CYLLIECTBEHHBIMU YEPTaMHU SIBJISIFOTCS] COYETAHNE B3aMMOJIOIOJIHAIOIIEr0 AUaiora U 00CyKAEHUsI-CIIopa,
CTOJIKHOBEHHE PA3JIMYHbIX TOUEK 3PEHUS, O3ULIUH.

Bo3moxxHOCTH MeTOAA IPYIIIIOBOM JUCKYCCUU:

- YYaCTHUKH JUCKYCCHH C Pa3HBIX CTOPOH MOTYT YBHJETh MIPOOIEMY, COMOCTABIISSA
IPOTUBOIOJIOKHBIE TO3ULUY;

- YTOUHSIOTCS B3aMMHBIE IIO3ULIMH, YTO, YMEHBIIIAET CONPOTUBIICHUE BOCIIPUATHIO HOBOM
uHpOopMaIuy;

- B IIPOLIECCE OTKPBITHIX BHICKA3bIBAHUN YCTPAHAETCSI SMOLMOHAIbHASL IPEAB3ATOCTD B OLICHKE
HO3UIMH TAPTHEPOB U TEM CaMbIM HUBEIUPYIOTCS CKPbIThIE KOH(MIUKTHI;

- BbIpabaThIBAETCs TPYIIIOBOE PEIIEHHE CO CTATyCOM IPYIIIOBO HOPMBI;

- MOKHO UCIOJIb30BaTh MEXaHU3MBbI BO3JIOKEHUS U IPUHSTHSA OTBETCTBEHHOCTH, YBEIMYUBAs
BKJIIOUEHHOCTh YYaCTHUKOB JUCKYCCUU B IOCIEAYIOUIYIO PEAIN3ALMIO IPYIIIIOBBIX PELICHU;

- YAOBJIETBOPSAETCS NOTPEOHOCTh YYACTHUKOB JUCKYCCUU B IPU3HAHUM U YBAXKEHUHU, €CJIM OHU
HPOSIBUJIM CBOIO KOMIIETEHTHOCTb, M TEM CaMbIM MOBBIIIAETCS 3((HEKTUBHOCTh UX OTAAYH U
3aMHTEPECOBAHHOCTD B PEIICHUU I'PYNIIOBOM 3aauu.

OcHoBHbIE (PYHKLIMU NPENoaBaTess MpU NPOBEACHUHN TUCKYCCUU:

- popMynHpyeT IpodiIeMy U TEMY AUCKYCCHH, 1aeT UX padodne ONpeIesICHNUs,;

- C03/1aeT HEOOXOJMMYIO0 MOTHBAIIHIO, TOKAa3bIBAET 3HAYUMOCTH MPOOJIEMBbI JJIs1 YHaCTHUKOB
JUCKYCCHH, BbIJIETISIET B HEW HEPELIEHHbIE U POTUBOPEUYHUBBIE MOMEHTBI, OTIPEEIIET OKUAAEMbII
pe3yJIbTarT;

- CO3/1aeT 10OpoKenaTenbHyI0 atMochepy;

- (hopmynupyet BMecCTe ¢ ydaCTHUKAMH ITpaBUiIa BEJCHHS JUCKYCCHUH;

- 1oOuBaeTcs 0JTHO3HAYHOI'O CEMAaHTHYECKOTO TOHUMAaHUSI TEPMUHOB U MTOHSTHIA;

- CIIOCOOCTBYET MOIEP>KAaHHUIO BHICOKOT'O YPOBHS aKTUBHOCTH BCEX YYaCTHUKOB, CIEIUT 3a
cOOJI0ICHUEM PErjaMeHTa U TEMbI JUCKYCCUU;

- (hukcupyeT npeIoKEHHbIE U/IEU Ha TUIaKaTe WU Ha JI0CKE, YTOObI UCKIIIOYUTh IOBTOPEHHE U
CTUMYJIMPOBATh JIOIOJHUTENbHbIE BOIIPOCHI;

- Y4acTBYET B aHAJIM3€ BBICKA3aHHBIX U, MHEHUH, IO3ULINI; IOJBOAUT IPOMEKYTOUHBIE
UTOTH, YTOOBI N30€XKaTh IBUKEHUS IUCKYCCUU 110 KPYTY.

- 000011aeT NpeaAsIoKeHHs, BRICKa3aHHbIE TPYIIION, U MOABITOXUBAET BCE JOCTUTHYThIE BBIBOBI
U 3aKJIIOYCHHUS;

- CPaBHUBAET JIOCTUTHYTBIN PE3yIbTaT C UCXOAHOM LIEIIBIO.

[Ipu npoBeneHnn AUCKYCCUU MOTYT UCIIOJIb30BATHCS PA3JINYHbIE OPraHU3allMOHHBIE (POPMBI 3aHATHUH.

TpenuHr — ¢popma akTUBHOTO 00yUEHHsI, LEJIbIO KOTOPOT'O SIBJIIETCS Nepeadya 3HaHWi, pa3BUTHE
HEKOTOPBIX YMEHUI U HaBBIKOB; METO/I CO3/IaHUs YCIOBUI JIJIs1 CAMOPACKPBITHS YHYaCTHUKOB U
CaMOCTOSTENIbHOIO IOUCKA UMU CIIOCOOOB pereHHsI TPooOIIeM.

Crneunguyeckue 4epTbl TPEHUHIOB KaK TPYINIIOBOM popMbl 00yUeHHUs:

- co0r0/IeHUe ONpeeTICHHBIX IPUHIIMIIOB IPYIIIOBOM padoThI;

- HalleJICHHOCTh Ha MCUXO0JOTHYECKYIO TOMOIIb YYaCTHUKAM I'PYIIIIbI B CAMOPAa3BUTHH, KOTOpast
UCXOAMT HE TOJBKO OT BEAYIIET0, HO U OT CAMUX YYaCTHUKOB;

- HaJIM4Ke NOCTOSTHHOW Ipynibl (00bIYHO OT 7 10 15 yenoBek), nepuoanyecKu coOuparoencs
Ha BCTpEYH UM paboTaroliei HempepbIBHO B TEUCHUE HECKOJIBKUX JHEH;

- OIpeJieieHHas IPOCTPAaHCTBEHHAs OpraHu3anus (Jaiie Bcero padboTa B OJHOM U TOM Ke
OT/IeJIbHOM TIOMEIIEHUH, KOTJa YYaCTHUKH OOJIbILIYIO YaCTh BPEMEHU CUIAT B KPYTY);
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- aKLIEHT Ha B3aMMOOTHOILEHUIX MEK/Y YYaCTHUKAMU IPYIIIbI, KOTOPbIE pa3BUBAIOTCS U
AQHAIM3UPYIOTCS B CUTYyallUH «3]1€Ch U TETIEPhY;

- IPUMEHEHHE aKTUBHBIX METOJIOB I'PYIIIOBON pabOThI;

- BepOasin30BaHHas peieKcHs 10 MOBOAY COOCTBEHHBIX UyBCTB M MPOUCXOISAIIETO B IPYIIIIE;

- atMoc(epa paCKOBAaHHOCTH U CBOOO/IbI OOILEHUS MEX/1y YUaCTHUKaMM, KIMMaT
MICUXOJIOTMYECKOM 0€3011aCHOCTH.

OOBIUHO B TPEHUHIE HCIIONIB3YETCS TPEXYPOBHEBAsI MOJIEb 00yUEHUs: IPHOOpeTeHne —
JEMOHCTpalust — npuMeHenue. s npuodpeTeHus 3HaHUM B TPEHUHIe UCTIOIb3YIOTCS HHPOpMaIHs,
MHUHHU-JIEKIIKS, COOOIIEHUE, KHUTH; JUIsl AIEMOHCTPALIUY - POJIEBbIE UTPBI, KEIChI U KEHC-METO/I, )KUBBIE
WUTIOCTPALMU U BUACO(DUIBMBL; ISl IPUMEHEHHUSI - POJIEBBIE U JIEJIOBbIE UT'Pbl, MOJECINPOBAHHUE.
[IpenonaBaTenb-TpeHep NOJIKEH BIAaETh ICUXOJIOTO-M1E€AArOrMYECKUMH 3HaHUSIMHU U IPUMEHSTh UX B
y4eOHOM IpoLecce; BiIaJIeTh METOAaMHU MTOJIy4eHUs, HAKOIUIEHUS U MPENoIHeCEHUsI HHPOpMaun
YYaCTHHUKAM TPEHUHTa, BIUSHUS HA UX ITOBEICHUE U OTHOLICHUS; YMETh COCTABIIAThH IPOrPaMMBbl
y4eOHBIX 3aHATHI B opMaTe TPEHHUHTA.
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IMPUJIOKEHHUE Ne 1
OEJIEPAJIBHOI'O 'OCYIAPCTBEHHOI'O BIOJDKETHOI'O OBPA3OBATEJIBHOI'O
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YPOBEHb MOJATOTOBKH
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3aounast popma oOyueHHst

Ne | HaumenoBanue Koun-Bo | Kanengapusie | Bup 3anstus CamocTosTenpHas
/Tl | pa3/iesoB U TEM 4acoB | CPOKH pabota
U3y4EeHUS oOydJaronuxcs
(Tutan)
1 | [Ipeamer 2/2 OKTSIOPH Jlexkuusa IToaroroBurs
OpPTaHHYECKON XUMUHU coolmIeHne
2 | Teopus ctpoeHus 2/4 OKTSOPH [IpakTruecko | 3amoaHUTH TAOIUITY
OpraHUYECKUX € 3aHsATHUC «Du3ndeckue
coequHeHu A.M. BEJINYUHED)
bytiieposa
4 | HenpenenbHble 2/6 HOSIOPb Jlexknus Boryunts
YTJIEBOJOPOIbI: AJTKEHBI XUMHYECKHE
CBOIiCTBA U 3alMCaTh
MIPUMEHEHUE aJTKEHOB
5 | UroroBas 2/8 HOSIOpB [ToBTOpPUTH
KOHTPOJIbHas1 paboTa MIPOMICHHBIC TEMBI
Bcero uacos 8
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I ITacopTt poHIOB OLIEHOUYHBIX CPEACTB

1. O6aacTh NpUMEHEHU

®oHj oneHouHbIX cpeacTs (POC) npeaHasHaueH 1)1 IPOBEPKU PE3YJIbTATOB OCBOCHHUS
qucuumuinabl BYJ1.07 XuMus, BXOASIIEH B COCTaB MPOTrPaMMbI MOJITOTOBKH CIEUAIUCTOB CPEAHETO
3BeHa 1o cnenuanbHoctu 40.02.01 Ilpaso u opeanuzayus coyuanvrho2o obecneyernus. OObeM 4acoB Ha
ayIUTOPHYIO HArpy3Ky MO AUCITUIUTHHE &.

2. O0beKTHI OLIEHUBAHNS — Pe3YJIbTAThl OCBOCHUS TUCIHILINHBI

®OC 1O3BOJISIET OLIEHUTD CIIECYIOIINE PE3YIbTAThl OCBOEHHUS NUCIUTIIINHBI:

JIMYHOCTHBIX:

Oco3HaHue 00yJaroIMMHCS POCCUUCKON TPakIaHCKON UIEHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIIPEIEIICHHUIO;

Hannuue motuBanuu Kk 00y4eHHUIO;

LenenanpaBieHHOE pa3BUTHE BHYTPEHHUX YOEKIEHUHN JINYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEH ¥ UCTOPHUYECKUX TPAAULIUI 0a30BOM HAYKU XUMUHU;

I'oToBHOCTB U CIOCOOHOCTH 00YYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH JESATEILHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IPUCYIIIMMH [[ETOCTHOW CUCTEME XUMUYIECKOTO 00pa30BaHUs;

Hanunuue npaBoco3HaHMs 3KOJOTHYECKON KyJIbTYPbl M CIIOCOOHOCTH CTaBUThH 1IEJIU U CTPOUTH
YKU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MpeAMeTa « XUMHUsD JOCTUTAIOTCS B €IMHCTBE YUeOHON U
BOCITUTATEIbHOU I€ATEIbHOCTU B COOTBETCTBUU C TYMAaHUCTUYECKUMHU, COUUOKYIbTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU [IECHHOCTSIMU M UJ€aIaMU POCCUNUCKOT0 TPak1aHCKOT0 O0IIeCTBa, MPUHITHIMU B
o0miecTBe HOpMaMH U TIPABHJIAMU TIOBEJIEHUS, CIIOCOOCTBYIOIIMMH MPOIIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YYaIOLTUXCA.

JIM4HOCTHBIE Pe3yIbTAaThl OCBOCHHUS MpeAMETa « XUMHSD OTPAXKAIOT CPOPMUPOBAHHOCTD OTIBITA
M03HABATEJIbHOM U MPaKTUUECKON AesITeIbHOCTH 00YyYaIOIIUXCs 110 peaanu3alui MPUHATHIX B O0IIECTBE
LIEHHOCTEH, B TOM YHUCJIE B YACTHU:

1) I'paxkraHCKOTO BOCTIMTAHMS:

Oco3HaHus 00yYarONIMMHKCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 005S3aHHOCTEH, yBAXKCHUS K 3aKOHY U
MIPaBOMIOPSIKY;

[IpencraBieHus o couuagbHBIX HOPMaxX U MpaBUiIaX MEKIUYHOCTHBIX OTHOIICHUH B KOJUIEKTUBE;
['0TOBHOCTH K COBMECTHOI1 TBOPUECKOH AESITEILHOCTH IPU CO3TaHUH YU€OHBIX MPOEKTOB, PEIICHUN
y4eOHBIX ¥ MO3HABATEIHHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CrocoGHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY U apTyMEHTHI IPYTUX MPU
aHaJIM3€e Pa3INYHbIX BUIOB YUEOHOU EATEIBHOCTH,

2) [TaTproTHYECKOTO BOCTIMTAHUS:

[{eHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY U HAyYHOMY HACJIEANIO OTEUECTBEHHOM XUMUU;

yBa)XKEHUS K MPOIIecCy TBOPUECTBA B 00JACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHHS] XUMUHU, OCO3HAHUS
TOT0, YTO JOCTHKCHHSI HAYKU €CTh PE3YJIbTAT JIUTEIBHBIX HAOIIOICHU N, KPOITOTINBIX
SKCIEPUMEHTAIBHBIX [IOUCKOB, IOCTOSSHHOTO TPY/Ja YUYEHBIX M PAKTUKOB; MHTEPECA U O3HABATEIbHBIX
MOTHBOB B MTOJIy4€HUU U MOCJIEIYIONIEM aHAIH3e HHPOPMAIIHH O TIEPEIOBBIX TOCTHKEHHSIX
COBPEMEHHOMN OTEYECTBEHHOW XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

HpaBcTBEeHHOr0 CO3HaHUS, ITUHYECKOTO MOBEICHHS;

CrocoOHOCTH OIICHUBATh CUTYAIIUU, CBSI3aHHBIC C XUMHUUECKHMH SIBIICHUSIMU, H IPUHUMATh
OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

['oTOBHOCTHM OLIEHHBATH CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUILIEH C MO3UIUN
HPaBCTBEHHBIX U PABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIIKOB;

4) ®opMupoBaHUs KyJIbTYpPBbl 310POBBS:
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[ToHrMaHMs LIEHHOCTEH 310pOBOro U 6e30MacHOro 00pasa KHU3HU, HEOOXOTUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

Cobnronenus npaBuil 6€30MaCHOT0 0OpalleHus ¢ BEIIeCTBAMH B OBITY, ITOBCEHEBHOM KU3HU U B
TPYAOBOM IESATEILHOCTH;

[ToHrMaHMsI IEHHOCTH MTPABUJI MHIUBHUIyaJIbHOTO M KOJUJIEKTUBHOTO O€30I1aCHOTO ITOBE/ICHUS B
CUTYaLUAX, YTPOKAIOLIUX 3/10POBBIO U KU3HU JIIOJIECH;

Oco3HaHus MOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS aJIKOT oI,
HapKOTUKOB, KypEHHUs);

5) TpynoBoro BocluTaHus:

KoMMyHHKaTHBHOM KOMIIETEHTHOCTH B Y4EOHO-HCCIIEA0BATENbCKON €A TEIbHOCTH,
00LIECTBEHHO M0JIE3HOM, TBOPYECKOM U IPYTUX BUAAX AEATENBHOCTH;

VY CcTaHOBKM Ha aKTMBHOE YYacCTHE B PEIICHUN IPAKTUUECKUX 3aj[ad COLIMaIbHOU
HalpaBJIEHHOCTH (B PaMKax CBOETO KJlacca, IIKOJbI);

WHuTepeca k mpakTHYECKOMY M3yUYeHUI0 Ipodeccuil pa3InyHoro poja, B TOM YUCIIE HA OCHOBE
IIPUMEHEHUS IPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBaxkeHUs K Tpyay, JIOIIM TpyAa U pe3yJbTaTaM TPYJ0BOH NesTEIbHOCTH;

I'oTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUAYaIbHON TPaeKTOpUH 00pa3oBaHus, Oy ayei
npodeccuu 1 pean3ali COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) DKOJIOTUYECKOTO BOCITUTAHUSA:

DKOJIOTHYECKH 11€J1eCO00pa3HOro OTHOLICHHS K IPUPOJIE, KaK HCTOYHUKY CYIIECTBOBAHUS
’KH3HHU Ha 3eMiIIe;

[ToHumanwus r7100aTBHOTO XapaKTepa HIKOJOTHUECKUX MPOOIIeM, BIUSIHUS SKOHOMUYECKHX
MPOIIECCOB HA COCTOSIHUE MTPUPOJTHOMN U COLIMATIBHOM CPEIBI;

Oco3Hanust HeOOXOAMMOCTH UCTIONIB30BAaHUS JOCTH)KEHUH XUMUH ISl PELICHUs] BOIIPOCOB
PalMOHAIBHOTO PUPOIOIIOJIB30BAHNS;

AKTHUBHOI'O HENPUATHUS JEHUCTBUI, IPUHOCALINX BPE OKPYKAIOLIEH IPUPOAHON Cpelle, yMEHUS
IPOrHO3UPOBATh HEOIATONPUATHBIE SKOJIOTMYECKUE TIOCIEACTBUS TPEANPUHUMAEMbIX JIEUCTBUN U
IIpe0TBpallaTh UX;

Hanuuus pasBuTOro 3K0J10rMu4ecKOro MbIIUICHHS, IKOJIOTUYECKOM KYJIbTYphl, ONbITa
JEATEIIBHOCTH SKOJIOTMYECKON HAlpaBIECHHOCTH, YMEHUS PyKOBOJICTBOBATHCS MMH B I103HABATEIbHOM,
KOMMYHHUKATUBHOW U COLUATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTUBOCTOSITh
ujaeosoruu xemohoouu;

7) LlerHOCTH HAYYHOTO MMO3HAHUS:

CdhopMupoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HAyKH 1 0OILECTBEHHON MPAKTHKHY;

[Tonumanus cenupUKY XMMHUU KaK HAyKH, OCO3HaHUs €€ poiii B HGOpMUPOBAaHUH
PalMOHAIBLHOTO HAYYHOTO MBIIIEHUS, CO3/IaHUU 1IEJIOCTHOTO IPECTABICHUS 00 OKPYXKAIOIIeM MUpe
KaK O €JMHCTBE MPUPO/IbI U YEJIOBEKa, B O3HAHUH IPUPOIHBIX 3aKOHOMEPHOCTEN U peIIeHUH MTPpobiemM
COXpPaHEHHUs IPUPOJIHOTIO PABHOBECHUS;

Y6ex1EHHOCTH B 0COO0H 3HAUMMOCTH XUMHH JJI1 COBPEMEHHOW IIUBHIIN3AIIUM: B €€
FYMaHUCTHYECKOW HAIIPABJIEHHOCTH U Ba)XHOU POJIM B CO3JJaHUH HOBOM 0a3bl MaTepuabHOM KYyJIbTYpPHI,
peLIeHUH TT100aJIbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEIOBEUYECTBA — CHIPbEBOI, YHEPIeTUUECKOIA,
MUIIEBON U 3KOJOTUYECKON O€30MacCHOCTH, B Pa3BUTUU MEIULIMHBI, 00€CIIE€YEeHUH YCIOBUHN YCIIEITHOIO
TPYy/a ¥ 3KOJIOTHYECKH KOM(POPTHOI KU3HU Ka)KJ0r'0 YjieHa O0IIeCTBa;

EcTtecTBeHHO-HayYHOU I'paMOTHOCTH: IOHUMAHUS CYLTHOCTH METOOB [T03HAHUS, UCIIOJIb3yEMbIX
B €CTECTBEHHBIX HayKax, CHOCOOHOCTH MCIIOIb30BaTh MOJyYaeMble 3HAHUS JUIs aHAIN3a U OObICHEHUS
SBJIEHUI OKPY>KaIOILEro MUPA U IPOUCXOASIINX B HEM U3MEHEHUN, YMEHHUS JieNlaTh 000CHOBAaHHbBIE
3aKJIFOYEHUS] HA OCHOBE HAYYHBIX (PAKTOB U UMEIOLIMXCS TAaHHBIX C LIEJIbIO MOJIY4YEHUS IOCTOBEPHBIX
BBIBO/JIOB;
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CriocoOHOCTH CaMOCTOSITENILHO UCIIOJIb30BaTh XUMHUECKUE 3HAHUS IS peIIeHus podiieM B
pEeaIbHBIX KU3HEHHBIX CUTYalUsX;

WHTepeca K MO3HAHUIO U UCCIIEA0BATEIBCKOM 1EATENbHOCTH;

TOTOBHOCTHU M CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHMIO U CaMOOOPAa30BAHMIO, K AKTUBHOMY
HOJYYEHUIO HOBBIX 3HAHHUH MO0 XMMUU B COOTBETCTBHH C KU3HEHHBIMH NTOTPEOHOCTSAMU;

NuTepeca k 0cOOEHHOCTSAM TpyAa B pa3inuHbIX chepax nIpodhecCHOHATBbHON NeSTEIbHOCTH.

MeTanpeIMeTHbIX: 3HAYUMEbIC JIJIST (POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIUXCSI
MEXIUCIUIUTMHAPHBIC (MEKIIPEAMETHBIE) 00LIeHaAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOM
KapTI/IHBI MI/Ipa nu CHGHI/I(bI/IKy METOJ0B ITIO3HAHUA, I/ICHOJ'ILSYCMI)IX B €CTCCTBCHHBIX Ha}’KaX (MaTepI/Iﬂ,
BEIIIECTBO, DHEPIUs, SBIICHUE, MIPOLIECC, CHCTeMa, HayYHbIN (haKT, MPUHIIUIL, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIICI0OBAHUE, HAOIIOICHHEe, U3MEPECHHE, SKCIICPUMEHT U JIPYTHE);

YHuBepcanbHble yueOHbIC AeCTBHS (T03HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYJIATUBHEIC),
obecrnieunBaroie GopMupoBaHUe (PYHKITMOHATIBHON IPAaMOTHOCTH M COLIMATILHON KOMITETEHIIUH
oOyJaronuxcs;

CnocoO6HOCTh 00YyUaOIMUXCS UCIIOIH30BATh OCBOCHHBIE MEKIMCIIUTITHHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS 1 YHUBEPCAIbHbIC yueOHbIE ACHCTBYS B IO3HABATEIHLHON U COLIUATBHON
IIPaKTHUKE.

MeTtanpeamMeTHble pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMH YY€OHBIMH
IIO3HaBaTCJIbHBIMU, KOMMYHI/IKaTI/IBHBIMI/I n pel"y.J'ISITI/IBHBIMI/I I[eI\/'ICTBI/IfIMI/I.

Ilo3HaBaTe1bHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble JloruyecKue JaeiicTBHs:

CaMOCTOSTENEHO (POPMYITUPOBATH U AKTYaJTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarTh;

OTIPECIIATH eNU ACSITeNLHOCTH, 3a7aBasi HapaMeTPhl M KPUTEPUH UX JTOCTHKEHHUS, COOTHOCUTh
peSy.]’IBTaTI:I ACATCIIBHOCTH C IIOCTABJICHHBIMU ILCJIAMU,

WCIOJIb30BaTh IPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIICHUS — BBIICTSATh
XapaKTepHHe HpI/ISHaKI/I HOH?ITI/II71 158 YCTaHaBJ'H/IBaTI) X B3aNMMOCBA3b, HCITIOJIB30BATh COOTBCTCTBYIOHH/IC
MOHATHUSA T O0BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHMUIA,

BI)I6I/IpaTI> OCHOBAHUA N KpI/ITepl/II/I 1A Knaccmbm{aumn BCIICCTB U XUMHNYCCKUX peaKHI/IfI;

yCTaHABIMBATh NPUYNHHO-CIIEICTBEHHBIC CBSA3H MEXKAY U3y4aeMbIMH SIBICHUSMU;

CTpOI/ITI) JIOTUYCCKUC paCCY)K}ICHI/IH (I/IHI[YKTI/IBHBIG, I[CILYKTI/IBHBIG, 110 aHaJ'IOFI/II/I), BBISIBJIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSX, (HOPMYIHPOBATH BHIBOABI U
3aKJIFOYECHUS,;

MIPUMEHSITH B MPOLIECCe O3HAHMS, UCTIONIb3YEMbIE B XUMHUH CUMBOJIHYECKHE (3HAKOBBIC) MOJIETIH,
HpeO6paSOBBIBaTI) MOJICIBHBIC HpeI[CTaBJ'ICHI/ISI — XI/IMI/I‘IGCKI/Iﬁ 3HaAK (CI/IMBOJ’I) QJICMCHTA, XUMHNYCCKast
dbopMyna, ypaBHEHHE XUMUYECKON PEAKIIUN — IIPU PEIICHUU YUEOHBIX MO3HABATENbHBIX U
HpaKTI/I‘-IGCKI/IX 3aaa4, HpHMerITB Ha3BaHHBIC MOJCIIBHBIC Hpe)ICTaBJ'IeHI/Iﬂ JJIs1 BBISIBJICHU S xapaKTeprlx
MPU3HAKOB M3yYaeMBbIX BEIIECTB U XUMUUYECKUX PEAKIUN.

Ba3oBble ucciieoBaTeJbCKHe AeHCTBUA:

BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMS BEIECTB M XUMUYECKUX PEAKIIHI;

(hopMyJIHPOBATH LIETH U 33JIaYH UCCIICIOBAHUS, HCIIOJIB30BATh ITOCTABJIICHHBIC U CAMOCTOSITEIILHO
c(hOpMyJIUPOBAHHBIE BOMPOCH] B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI [T (hOpMHUPOBAHUS
THUITOTE3EI 110 npOBepKe HpaBI/IHBHOCTI/I BBICKA3bIBACMBIX CY)KI[GHI/Iﬁ;

BJIa/IETh HABBIKAMH CAMOCTOSTEIBHOTO IJIAHUPOBAHUS M MPOBEICHUS YUEHUIECKIX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOIaTh 33 XOJA0M IIPOIecca, CaMOCTOSTSIIEHO
MPOrHO3UPOBATH €T0 Pe3yIbTaT, POPMYyIUPOBATH OOOOIICHHS U BHIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yJITaTOB MCCIIEAOBAHUS, COCTABIISATE OOOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

MPUOOPETATh OMBIT YYCHUYECKOM MCCIEI0BATENbCKOM U IPOEKTHOM IEATEINBHOCTH, IPOSIBISATH
CHOCO6HOCTB 1 T'OTOBHOCTB K CaMOCTOfITeJ’IBHOMy HOI/ICKy METOA0B pemeHI/m HpaKTI/I‘IGCKI/IX 3ajaad,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHUS.
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Pabora ¢ nnopmanmeii:

OpPUEHTHPOBATHCS B Pa3IMYHBIX UCTOUHHUKAX MH(POpMALUH (Hay4YHO-IIONYJIsIpHast IUTepaTypa
XMMHUYECKOI'0 COZIep KaHus, CIIpaBOYHbIe M0coOus, pecypchl MIHTepHeTa), aHaIu3UpoBaTh HHPOPMALINIO
Pa3IMYHbIX BUJOB U (hOPM IMpeacTaBIeHNs, KPUTUYECKU OLIEHUBATh €€ T0CTOBEPHOCTD U
HENIPOTUBOPEYUBOCTB;

(hopMyIIHpOBaTh 3aPOCHl U MPUMEHATH Pa3IMYHbIE METOBI IPU MTOUCKE U 0TOOpE HH(pOpMALIUH,
HEOOXOIMMOM /1715 BBIIIOJHEHUS YUeOHBIX 3a/1a4 ONpeIeIEHHOrO TUIIA;

MIPUOOPETATh OIBIT UCIIOJIB30BAHUS NH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUN 1
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (pOpMY IpescTaBieHust HHpopMaluu (CXEMbI,
rpaduKy, TuarpaMMsbl, TaOJIHILIbL, PUCYHKH U APYTHUE);

WCII0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MPU paboTe ¢ XUMUYECKON HHpOpMaLIUEeii:
OPUMEHSTh MEXIIpeIMETHbIE ((PU3NUECKHe U MaTeMaTUYECKHUE) 3HAKH U CUMBOJIBI, (HOPMYIIBI,
ab0peBUaTypbl, HOMEHKJIATYPY;

UCIOJb30BaTh U NIPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMUECKHE CPEACTBA HATIISATHOCTH.

KomMmyHukaTHBHBIE yHHUBepcaibHble yueOHbIe 1eCTBHUSA:

3aJjaBaTh BOMPOCHI 10 CYIIECTBY 00CYX/1aeMOI TEMbI B XOJI€ IUaora U/WiH JUCKYCCHH,
BBICKA3bIBaTh UJieH, POPMYJIMPOBATH CBOM MPEAJIOKEHNSI OTHOCUTENLHO BBIITOJIHEHUS IPEJIOKEHHON
3a/1a4y;

BBICTYIIATh C [IPE3EHTAIMEN pe3yJIbTaTOB 03HABATEIbHON JEATEIbHOCTH, ITOJTyUYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUN XUMUYECKOIO SKCIIEPUMEHTA,
IPAKTHUYECKON paboThI 10 UCCIIEOBAHHUIO CBOMCTB M3Y4aE€MbIX BEILECTB, pealn3alli yueOHOro MpoeKTa
U (pOpMyJIMPOBATh BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHBIX UCCIEIOBAaHUN MYTEM COTIacOBaHUS
HO3UIMH B X0/1€ 00CYXI€HUS 1 0OMEHA MHEHUSIMHU.

PeryisiTuBHBIC YHUBEpCaJbHbIC y4eOHbIE 1eiiCTBHA

CaMOCTOSTENIbHO IUIAHUPOBATh U OCYLIECTBIIATH CBOKO MI03HABATENBHYIO JESITEIbHOCTD,
orpenenss e€ LeaH U 3a7a4i, KOHTPOJIUPOBATh U 110 Mepe He0OXOAMMOCTH KOPPEKTUPOBATh
npeJiaraeMplii aIropuT™ ASMCTBUMA MPH BBIITOJIHEHUU YUEOHBIX U UCCIIEIOBATEIbCKUX 33/1a4, BBIOUPATh
HanOosee 3((HeKTUBHBIN CIIOCO0 UX peIIeHHs ¢ yUETOM MOIy4YEeHHUSI HOBBIX 3HAHUN O BEIIECTBaX U
XUMHUYECKHUX PEaKIMIX;

OCYILIECTBJISATH CAMOKOHTPOJIb CBOEH AESTEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

NpeJIMeTHBIX: PEIMETHBIE PE3YyJIbTaThl OCBOCHHUS Kypca «Opranuueckast XUMHsD OTPaKaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISAIONIEH €CTECTBEHHO- HAyUYHOH
KapTUHBI MUPA, POJIM XUMHH B MIO3HAHUU SBJICHUHN NPUPOABI, B POPMUPOBAHUHU MBILIUICHUS U KyJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHATHLHON TPaMOTHOCTH, HEOOXOIUMOM /IJIsl PEIICHHS MPAKTUICCKUX 3a7a4 U
IKOJIOTHYECKA 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM cpejie;

BJIAJICHHE CUCTEMOW XMUMHYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET: OCHOBOIIOJIATAOIINE TOHATHUSA
(XMMUYECKUH 2IIEMEHT, aTOM, JIEKTPOHHASI 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AJIEKTPOOTPHUIIATEIFHOCTh, XUMUYECKASI CBSI3b, CTPYKTYpHast popMyiia (pa3BEpHyTas U COKpaIiéHHas),
MOJIb, MOJISIPHAS. Macca, MOJISIPHBIN 00bEM, YTIEpOIHBIN CKelleT, GYHKIMOHATbHAS TPYIa, paJAHKal,
W30MepHsl, U30MEPBI, TOMOJIOTHYECKHM PsAJl, TOMOJIOTH, YIJIEBOJIOPO/IbI, KUCIOPOI U a30TCOAEpKALINE
COEIMHEHUS, MOHOMED, TMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS); TEOPUU U
3aKOHBI (TEOpHsI CTPOCHUS OpraHudecKux BemiecTB A.M. byTiepoBa, 3aKOH COXpaHEHHS MacChI
BEILECTB); 3aKOHOMEPHOCTH, CAMBOJIMUYECKUH S3bIK XUMUH; MUPOBO33PEHUECKUE 3HAHUS, JICKAIINE B
OCHOBE MOHUMAaHUS MPUUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SBJICHHH, (PaKTOJTOTHICCKUE CBEICHUS O
CBOICTBAX, COCTaBe, MOJTYYCHUH U OE30MTaCHOM HCIIOIh30BAHUH BaKHEUIITNX OPTraHMYECKUX BEIIECTB B
OBITY ¥ TIPAKTHYECKOM JESITEIIbHOCTH YEJIOBEKA,;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHbIC MPU3HAKYU MOHATUH, YCTAaHABIUBATH UX
B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINUE MMOHATHUS IPU OIUCAHUU COCTaBa, CTPOCHUS U
IIPEBPALLIEHUN OPTaHUYECKUX COCAUHECHUM;
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c(OPMHPOBAHHOCTh YMEHHH HCIOIB30BATh XUMUUECKYI0 CUMBOJIUKY JUIsI COCTABJICHUS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (popMy OpraHu4ecKiX BEUIECTB U
YPaBHEHUI XMMHUYECKUX PEaKLIUH, U3rOTaBIUBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB JUIS
WUTIOCTPALIMU UX XUMUYECKOIO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIMBATH PUHAICKHOCTh U3YUEHHBIX OPraHMYECKUX
BELIECTB 10 UX COCTAaBY M CTPOCHUIO K ONPE/IeIEHHOMY KilacCy/Tpyre

coeIMHEHUH (YTIeBO0PO/Ibl, KUCIOPOA U a30TCOACpKAIUE COSTUHEHHUS], BBICOKOMOJIEKYISIPHbIE
COEIMHEHMS ), JaBaTh UM Ha3BaHUs 10 cucreMarndyeckoit HomeHkiarype (IUPAC), a Takyke npuBOAUTD
TPUBHAJIbHBIE HA3BaHUS OT/IETIbHBIX OPIraHUYECKUX BELIECTB (3TUIIECH, IPOIUIIEH, alleTHIICH,
STWIEHIJIMKOJIb, NIULEPHH, heHoI1, GopMaibAeru, alueTalbIeru/l, MypaBbiHasi KUCJIOTa, YKCYyCHAs
KHCJIOTA, OJICMHOBAsI KMCIIOTa, CTEapUHOBAask KUCIIOTA, TIII0K03a, (PPYyKTO3a, Kpaxmal, HeJlUIrI03a,
[JIMLHKH);

c(OPMHUPOBAHHOCTh YMEHHSI ONPEAEIATh BUIbl XUMUYECKOH CBSI3U B OPraHUYECKUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTH YMEHHSI IPUMEHSATH MOJIOKEHHS TEOPUH CTPOCHUS OPIraHUYECKUX BEIECTB
A.M. bytneposa 1151 00bsSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH
COXPAHEHHUsI MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAB, CTPOEHUE, (pU3NUECKHe U XUMUYECKHE
CBOWCTBA TUITMYHBIX MPEACTABUTENCH Pa3IMYHbIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH,
STWJICH, MPONWIJICH, alleTWiieH, OyTaaueH- 1,3, metunOyTtaauen- 1,3, 6eH3071, METaHOJI, 3TAHO,
STUJICHIJIMKOJb, TIULEPHH, (EHOI, alleTalbIer /], MypaBbUHAas U YKCYCHAsl KUCIIOTHI, IJII0K03a,
Kpaxmall, 1IeJUTI0JI03a, aMUHOYKCYCHasl KHCII0Ta), WIUTFOCTPUPOBATH FEHETUYECKYIO CBS3b MEXAY HUMU
YPaBHEHUSIMU COOTBETCTBYIOLIMX XUMHUUECKUX PEAKIMH C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOUHUKHU YTIIEBOIOPOJAHOIO ChIPhS (HEPTD,
HOPUPOAHBIN ra3, yroiyb), CiocoObl UX nepepaboTKH U MPAKTUUECKOE IPUMEHEHHE IPOTYyKTOB
nepepadoTKu;

c(OPMHPOBAHHOCTH YMEHHH ITPOBOANUTH BHIYUCICHUS 10 XUMUYECKUM YPaBHEHUAM (MacCCHhl,
00BbEMa, KOJTMYECTBA UCXOJHOIO BELIECTBA UM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOT'O U3 MCXO/IHBIX BEILECTB WM MPOAYKTOB PEAKIIMHN);

c(hOopMUPOBAHHOCTh YMEHHUH BJIAJIETh CUCTEMOM 3HaHUM 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCHIOJIb3YEMbIX B XUMHHM [IPU U3yUEHHUH BEIIECTB M XUMUUYECKHUX SIBICHUN (HaO0eHNE,
U3MEepeHHe, SKCIIEPUMEHT, MOJICIMPOBAHKE), UCIIOIb30BaTh CHCTEMHbIE XUMUUECKUE 3HAHUS JUIS
MPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALUIX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHH cOOII01aTh MPaBHIIa MOJIb30BAHUS XUMHUECKOM MOCY 101 1
nabopaTopHBIM 000PYI0OBAaHHEM, a TAK)KE MTpaBuiIa OOPAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMHU 10 BBIIIOJHEHUIO J1a00PATOPHBIX XUMUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBINOIHITh XUMUUECKHUH SKCTIEPUMEHT
(mpeBpalleHnsl OPraHNYECKUX BELIECTB IPU HarpeBaHUM, MOJYyYCHHUE ITUIICHA U U3YUECHUE €Tr0 CBOICTB,
KayeCTBEHHbIE PEAaKIIM1 OPraHMYECKHUX BEIIECTB, JCHATYpallls OEJIKOB IIPH HarpEeBaHUHU, [[BETHbIE
peakiuu 6eJIKOB) B COOTBETCTBUH C MPABUIIAMU TEXHUKH O€30M1aCHOCTH MPH 00pallleHUH C BeIECTBAMU
U J1abopaTOpHBIM 000PYAOBaHUEM, IPECTABIIATH PE3YJIbTAaThl XMMUYECKOTO SKCIIEPUMEHTA B popMme
3aIlMCH YPaBHEHUM COOTBETCTBYIOIINX PEAKIMIA U GOPMYIHPOBAThH BHIBOJIBI HA OCHOBE 3THUX
pe3yJIbTaToB;

c(OPMHPOBAHHOCTh YMEHHUHM KPUTHUECKU aHATM3UPOBATH XUMUUECKYIO HH(OpMaIHio,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil uHpopmanuu, UHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTh YMEHHH COOII01aTh MPaBHIIa 3KOJIOIMYECKH LIEI1eCO00pa3HOro MOBEICHHS B
OBITY U TPYAOBOH JEATEIBLHOCTH B LIEJIIX COXPAHEHUSI CBOETO 3/10POBbsSI U OKPYXKAIOIIEeH NpUpoaHON
Cpellbl, 0CO3HABATh ONACHOCTb BO3ACUCTBHS HA XKUBbIE OPIraHU3MBbI ONPEICIIEHHBIX OPIraHUUECKUX
BElIECTB, MOHUMast cMbicil nokazatesns [1/IK, noscHaTh Ha nmpuMepax crocoObl YMEHbLICHUS U
IIPEIOTBPALICHMSI UX BPEIHOTO BO3/IECHCTBUS HA OPTaHU3M YEJIOBEKA;
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U1l 00yYaroIUXCs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS: YMEHHE IPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYIIHBIX METOJIaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBICHUI;

JUISL CJICNIBIX U CJIA0OBUASIINX 00yUarOIIUXCS: YMEHUE HCIIOIb30BaTh PEIbe(YHO TOUCUHYIO
cuctemy o0o3Hauenuii JI. bpaiiis s 3anucu XuMudeckux (Gopmyit.

[IpenmeTHble pe3yiabTaThl OCBOCHUS Kypca «O01as 1 HEOpraHMUecKass XUMHUs OTPaXKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN: O XUMUUECKOU COCTABIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHH B MIO3HAHUU SBJICHUI MPUPOABI, B JOPMUPOBAHUHU MBILUICHUS U KyJIbTYpPbI
JUYHOCTH, €€ PYHKIIMOHATbHONU I'PaMOTHOCTH, HEOOXOIMMOM JIIsl pelIeHUs TPaKTUUYECKHUX 3aJa4 U
9KOJIOTUYECKH 0OOOCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO U IPUPOTHON CpEIe;

BJIAJICHUE CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOPask BKIKOYAET: OCHOBOIIOJIATAIOIINE ITOHATHS
(XMMHUYECKHUH 3JI€MEHT, aTOM, MU30TOIl, S-, P-, d- 3eKTPOHHbIE OPOUTAIIN AaTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIIpHBIN 00BEM, BaJIEHTHOCTD, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBSI3b
(KoBaJIeHTHAas, HOHHAS, METAJUIMYECKasi, BOJIOPOIHAS ), KPUCTAJUIMYECKAs PEIIETKA, TUITHl XUMHUUYECKUX
peaKiuii, pacTBOP, SJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, MIEKTPOIUTHIECKAS TUCCOLUALMS, OKUCIIUTEIND,
BOCCTaHOBHUTEIIb, CKOPOCTh XUMUUYECKOW PEAKLINU, XUMUUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpHUs
3JIEKTPOJIUTUYECKON AUCconrannu, nepuoandeckuii 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUSI MacChl
BEIIIECTB, 3aKOH COXPAHEHHUS U MPEBPALLCHUS SHEPTUHU NIPH XUMUYECKUX PEAKLUAX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHUH, MUPOBO33PEHUECKUE 3HAHHUS, JIEXKAIINE B OCHOBE IOHUMAHUS
OPUYMHHOCTU M CUCTEMHOCTU XUMHUECKUX SIBJICHUN, (PaKTOIOIMYECKHE CBEACHUS O CBOMCTBAX,
coCTaBe, NOJyYeHUH U 0€30I1aCHOM HCIOJIb30BaHUU BaXKHEUIINX HEOPraHMUECKUX BEIIECTB B OBITY U
[IPAKTUYECKOU NEATEIbHOCTH YEJI0BEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKT€PHbIE PU3HAKYU MOHATUHN, YCTaHABIUBATD UX
B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLME ITOHATHUS IIPU ONMCAHUY HEOPIaHUYECKUX BELIECTB U UX
IIPEBPAILCHUI;

c(OPMHPOBAHHOCTH YMEHHH HCIOIH30BATh XUMUUECKYIO0 CUMBOJIUKY JUISl COCTABJICHUS (OPMYT
BEUIECTB U ypaBHEHUN XUMUUYECKUX peakluid, cucremarnyeckyro HomeHkIaTypy (IUPAC) u
TpPUBHAJIbHBIE Ha3BaHUS OTAEIbHBIX HEOPTAHUYECKUX BEIIECTB (YrapHBbIi ra3, yrieKHCIbli ra3, aMMHax,
raméHasi U3BeCTb, HerauéHasi U3BECTh, IUThEBAsA COJa, TUPUT U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHHI ONpEAEISATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJIMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOH CBSI3U (KOBaJIEHTHAs, HOHHA,
MeTaJuIn4ecKas, BOJOPOHAS) B COEAUHEHUSX, TUIl KPUCTATMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJIEKyJIsipHAasi, HIOHHAs!, METa/NIMYeCKas), XapaKTep Cpelibl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh IPUHAAJICKHOCTh HEOPTraHUYECKUX BEIECTB M0 UX
COCTaBY K OIpe/IeIEHHOMY KJIacCy/TpyIIie COeAMHEHUH (IIPOCThIe BELIeCTBAa — METAJUIbI U HEMETAILIbI,
OKCH/Ibl, OCHOBaHMsI, KUCJIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICI Nepruouueckoro 3akona /.M. Menneneesa u
J€MOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOLLYI0, 00ObSICHUTENbHYIO U IPOTHOCTHYECKYIO (DYHKLUU;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepu30BaTh AEKTPOHHOE CTPOCHUE AaTOMOB XUMHUECKUX
snemenToB 1-4 nepuonos [lepuoauveckoit cuctembl xumuueckux snemenToB .M. Menneneena,
UCTIONB3Ys OHATHS «S-, P-, d-DJIEKTPOHHbIE OPOUTATINY», «IHEPTETHUECKUE YPOBHI», OOBACHATDH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX IEMEHTOB M UX COCIMHEHMH 110 NEPUOIaM U
rpynnaM [lepuoanueckoit cucremsl xumuueckux 3neMeHToB .M. Menneneesa;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (ONMUCHIBATh) O00IIME XUMUYECKUE CBOWCTBA
HEOPraHWYECKUX BEILECTB Pa3IMYHBIX KIIACCOB, IIOATBEPKIAATh CYLIECTBOBAHUE N'€HETUYECKOU CBS3H
MEXy HEOPTraHHYECKUMH BELIECTBAMH C ITIOMOIIBIO YPABHEHU I COOTBETCTBYIOIIMX XUMUYECKUX
peaKLnii;

c(OpMUPOBAHHOCTh YMEHUS KIaCCU(PUIMPOBATH XUMUUECKHE PEAKIIUHU 10 PA3IMYHBIM
IpU3HaKaM (YUCITy U COCTaBYy PearupyroluX BEIIECTB, TEIIOBOMY 3((PEeKTy peakiuu, U3MEHEHUIO
CTENEHEH OKUCIIEHUS 3IEMEHTOB, 00pPaTUMOCTH PEaKUH, YYaCcTHIO KaTajlu3aTopa);
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c(hOpPMUPOBAHHOCTh YMEHUI COCTABJISTh YPABHEHUSI PEAKIIUN PAa3IMIHBIX TUIIOB, IOJTHBIE U
COKpami¢HHbIC YPABHEHUS PEaKIIMi HOHHOTO OOMEHA, YYUTHIBAS YCIOBUS, IPH KOTOPBIX ATH PEAKITUU
UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOJIUThH PEAKIIMH, IOITBEPKIAOLINE KAaUECTBEHHBIHN cOCTaB
pa3IMYHBIX HEOPTraHUYECKUX BELIECTB, PACIO3HABATH ONBITHBIM ITyTEM MOHBI, TPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHUH PACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO- BOCCTAHOBUTEIBHBIX
peakuuii IoCpeICTBOM COCTaBJICHHUSI 3JIEKTPOHHOTO OaaHca ATUX PeaKIUii;

c(hOpPMUPOBAHHOCTh YMEHUH OOBIICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT
pa3IMYHbIX (DAKTOPOB; XapaKTep CMEIIEHUSI XUMUYECKOTr0 pAaBHOBECHS B 3aBUCUMOCTH OT BHEILTHETO
Bo3zeiictBus (mpunnui Jle [llarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh XUMHUUECKHE MTPOLIECCHI, JIEKAIINE B OCHOBE
MPOMBIIUICHHOTO TIOyYEHUS! CEPHOM KUCIIOTHI, aMMHAaKa, a Tak:ke ChOPMUPOBAHHOCTD MPEACTABICHU I
00 0o0HIMX HAyYHBIX MPUHLHUIIAX U HKOJIOTUYECKUX MpolIeMax XMMUYECKOTO IPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOIUTH BBIUMCICHHS C UCTIOTB30BAHUEM TOHSATHUS «MAaCcCOBast
JI0JIs1 BEIIECTBA B PacTBOPE», 00BEMHBIX OTHOLLIEHUH ra30B MIPU XUMUUECKHUX PEAKIIHIX, MacChl
BEIIeCTBa UM 00BbEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce WK 00bEMY OHOTO U3
Y4aCTBYIOUIMX B PEAKIMH BEILIECTB, TEIJIOBOro 3¢ (heKTa peakiuyu Ha OCHOBE 3aKOHOB COXPaHEHUS
MaccChl BEUIECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTb YMEHUN COOJIIOIATh MPABUJIA MTOJIH30BAHUS XUMUYECKON TTOCYI0N 1
1ab0paToOpHBIM 000PYIOBaHUEM, a TAKXKE MpaBUiIa OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MIIAHUPOBATH U BBIMOJHATH XUMHUECKHH SKCIIEPUMEHT
(pa3nokeHue nepokcua BoJ0opoia B IPUCYTCTBUM KaTalln3aTopa, ONpeAesieHUe cpeibl paCTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO UHANKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKIMy, PeakMi HOHHOT0 0OMEHa, KaYeCTBEHHbIE PEaKIMU Ha CyJb(aT-, KapOOHaAT- U
XJIOPUA-aHUOHBI, HA KATUOH AaMMOHMSI, pELIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMaM «MeTtauibl» 1
«Hemeramibl») B COOTBETCTBUHM C IIPABHJIAMU TEXHUKH O€30MaCHOCTH MPHU OOPAILLEHUH C BELIECTBAMU U
1a00paTOPHBIM 000PYI0OBaHUEM, MTPEICTABIATH PE3YIbTaThl XUMUYECKOT0 AKCIIEPUMEHTa B (hopme
3aMMcy ypaBHEHUH COOTBETCTBYIOIUX peakUuil U (OpMyJIUPOBATh BBIBOJIbI HA OCHOBE ATHX
pE3ynbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUUECKH aHAIIM3UPOBATh XUMUUYECKYIO HH(POPMAIIHIO,
MOJy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeICTBa MAaCCOBOM KOMMYHUKaLUU, THTepHET U Ipyrux);

c(hOopMUPOBAHHOCTh YMEHUN COOJIFOIATh MPAaBUJIA YKOJIOTHYECKU LIETIECO00PA3HOTO MTOBECHUS B
OBITY U TPYAOBOH JEATEIHLHOCTH B IIEJIAX COXPAHEHHUSI CBOETO 37I0POBbSI U OKPYXKAIOIIEH MPUPOTHON
CpeJibl, 0CO3HABATh OMACHOCTh BO3/ICMCTBUS Ha )KUBbIE OPraHU3MbI ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbica nokazatens [1JIK, moscHATs Ha mpuMepax crmocoObl YMEHBIIICHHS U TPEIOTBPALIICHHS X
BPEIHOT'O BO3/CMCTBUSI HA OPraHU3M YEJIOBEKa;

JUISE O0YYArOIIUXCS C OTPAHUYEHHBIMHU BO3MOXKHOCTSIMU 3/I0POBBS: YMEHHE TPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS BEUIECTB U XUMHUYECCKUX SIBJICHUH;

JUISL CIICTIBIX U CTa00BUASIINX OOYYAIOMIMXCS: YMEHHUE UCTIONB30BaTh peabe(HO TOUCUHYIO
cuctemy o0o3HaueHuii JI. bpaiins 11 3anucu XuMudeckux (Gopmyit.

3 ®opMbl KOHTPOJISI M OLCHKH Pe3yJIbTATOB OCBOCHUS AN CUHMIIIMHbBI

KoHTpoib 1 O11eHKa pe3yapTaTOB OCBOCHHS — 3TO BBISBJIICHHE, N3MEPEHUE U OLICHUBAHUE
pe3ynbTaTOB OCBOCHHUS IUCLIUILINHEIL.

B cooTtBercTBHM ¢ yueOHBIM T1aHOM crieniasibHOCTH 40.02.01 Ilpaso u opeanusayus
coyuanvro2o obecneyenus, paboueit mporpammoint nucuumianasl BYJ[.07 Xumus npexycmarpubaercs
TEKYIIUH U IPOMEKYTOUYHBIN KOHTPOJIb PE3YJIbTATOB OCBOCHUSI.

3.1 ®opMbI TeKyl1ero KOHTPOJIs
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Texymmii KOHTPOJIb YCIIEBAEMOCTH MPEACTABISIET COOOM MPOBEPKY YCBOEHUS y4eOHOTO
MaTepuaia, peryJisipHO OCYLIECTBIIIEMYIO Ha MPOTSHKEHUHU Kypca 00yUeHusl.

Texymuii KOHTPOJIb PE3yJIbTATOB OCBOCHUS TUCLUILIMHBI B COOTBETCTBUU C paboueit
IpOrpaMMoOi U KaJleHAApHO-TEMaTHUYECKUM IIJIAHOM MPOUCXOIUT MPU UCIIOIb30BAHUH CIIETYIOLINX
00s13aTeNbHBIX (POPM KOHTPOJIS:

— BbINOJIHEHUE U 3aWUmMa NPAKmu4ecKkux pabom,

- NPOBEPKA BLINOHEHUSI CAMOCMOAMENbHOU pabombl CIYO0eHmO8,

- NPOBEpPKa 8bINOIHEHUSI KOHMPOTbHBIX PAOOM.

Bo Bpems npoBeneHust yueOHbBIX 3aHATHIA JOMOIHUTEIBHO UCIIONB3YIOTCS ClIeayonue GopMsl
TEKYIIET0 KOHTPOJIS — YCHHbIU ONPOC, peuieHue 3a0ay, mecmuposanue no memam OmoeabHblX 3aHAmMuUL.

BbinosiHeHHe U 3a1IUTa NPAKTHYECKUX PadoT. [IpakTrueckue paboThl MPOBOASTCS C LIETbIO
YCBOEHHUS U 3aKpEIUICHUs PE3yJIbTaTOB OCBOCHUSI TMCUUIUIMHBL. B X0/1e mpakTHueckoi paboThl
00yyYaroIuecs y4arcsi UCHOIb308AMb hOPMYIbl, AHATUSUPOBATNL NOLYYEHHbLE Pe3YIbIMambl U 0e1amby
8b1600bl, ONUPAACH HA MeopemuyecKue 3HAHUsL.

Crucok mpakTU4ecKux paboT:

e [IpakTnueckas padota Nel «Teopust ctpoeHus opranndeckux coenuHennii A.M. Bytieposay
[IpakTrueckas padota Ne2 «IIpenenbHbie YII€BOAOPOIbI: AIIKAHBD)

[TpakTrueckas padota Ne3 «HenpeneabHbIe YIIIEBOIOPOIbI: AIKHHBDY

[Ipaxtuyeckas padota Ne4 «IIpupoaHble HCTOYHUKH YTIEBOAOPOAOB U UX MepepaboTKar
[Tpaktuueckas padora Ne5 «OqHOATOMHBIC CITUPTHD)

[IpakTuueckas pabora Ne6 «DeHObD»

[Ipaktrueckas padota No7 «Crioxxubie 23¢upsl. Kupbn»

[Ipaxtuyeckas padota Ne§ « AMHHOKUCIIOTHI)

[Tpaktuueckas padora Ne9 «bemkm»

[Ipaktuueckas pa6ora Nel( «Ilnactmaccel. Kayuyku. Bonoknay

[Ipaktrueckas padota Nell «Ilepuoanueckuii 3akon u [lepuoanueckas cucTeMa XUMHUYECKUX
anemenToB JI.1. Menaeneera»

e  [IpaxTtuueckas padbora Nel2 «CtpoeHue BelecTBay

[TpakTtrueckas padota Nel3 «XuMHUECKUE PEAKITAN

[Ipaxtuyeckas pabora Nel4 «CKOpOCTh XUMHUECKUX PEAKLIUI»

[IpakTuyeckas padora Nel5 «OO61mast XxapakTepruCTHKa METAJUIOB MTOOOYHBIX MOATPYIIID)
[IpakTuueckas pa6ora Nel6 «O01as xapakTepucTHKa HEMETAJIIOBY

[Tpaktrueckas padota Nel7 «CBsi3b HEOPraHUYECKUX M OPTrAaHUYECCKUX BEIICCTBY
[Ipaxtuyeckas pabora Nel8 «Xumus u xKU3Hb»

Coz[epmaHHe, OTaIllbl IPOBEACHNA U KPUTCPHUH OLUCHHUBAHUA ITPAKTUYCCKHUX pa60T MpEACTABJICHBI
B MCTOANYCCKUX YKa3aHHUAX IO NIPOBCACHUIO NIPAKTUICCKUX pa60T.

IIpakTnyeckas padora Nel
«Teopusi crpoeHusi opranudeckux coequnenuii A.M. bytiepoBa»

Ilesb: 03HAKOMHUTBHCS C OCHOBHBIMU MPEANIOCHUIKAMU CO3/IaHHsI TEOPHH CTPOEHUSI OPTraHUYECKUX
coenquHeHnit A.M. BytnepoBa. PaccMOTpeTh OCHOBHBIE MOJIOXKEHUS TEOPUH.

Teopust XUMHUYECKOT'O CTPOCHHS OPraHUYECKUX COSTUHEHUN PACKPHIBAET 3aKOHOMEPHOCTH U
MOPSIJIOK CBSI3W aTOMOB JPYT € IPYroM B MoJiekyJax. Pazpaborana A.M. bytiepoBeim B 1861T.
OcCHOBHBIE M0JI0’KEHUS TEOPUH.
1. ATOMBI B MOJIEKYJIaX OPTraHMYECKUX BEIIECTB COCIMHEHBI MEXKAY COO0M XUMUYECKHUMHU CBSI3IMU
B OIIPEEIIEHHON MTOCIIEJ0BATEILHOCTH COIVIACHO UX BAaJIEHTHOCTH. YTJIEPOJ B OPraHUYECKUX
COEITMHEHUSX BCET/Ia YEThIPEXBAJICHTEH.
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@DopmyJibl CTPOEHUS:

a) CTPYKTypHast (popmyJia - ONUCHIBAET MOPSIIOK COEITMHEHUSI aTOMOB B MOJIEKYJIE, T.€. €€
XMUMHUYECKOe CTpoeHHe. XMMHUUYECKHE CBSA3H B CTPYKTYPHOH hopmyiie n3obpaxarot yeproukamu. CBs3b
MEXJ1y BOJIOPOJIOM U IpYTMMH aTOMaMH OOBIYHO HE YKa3bIBaeTcs (Takue (GopMyJibl Ha3bIBAIOTCS
COKpAILEHHBIMU CTPYKTYPHBIMH).

Hampumep, noinHast u coxpaieHHasi CTpykTypHble popmyiibl H-0ytana C4H o umerot Bua:

H H H H
[ I
H-C-C-C-C-H CH; — CH, — CH, — CH;
[ [
H HH H
MOJTHAsI CTPYKTYypHas opmyia COKpallleHHasi CTPYKTypHas popmyJia

0) mosnekysipHas (Opyrro) popmyna CsHio, mOKa3pIBaeT TONBKO, KAKKE SJIEMEHTHI M B KAKOM
COOTHOIIICHUH BXOJIST B COCTAB BEIIECTBA (T.€. KAYECTBEHHBIN M KOJIMYECTBEHHBIN YJICMEHTHBIN COCTAaB),
HO HE OTpaKaeT MOPAAKA CBSI3bIBAHUS aTOMOB.

2. CBoiicTBa OPraHUYCCKUX BEUICCTB 3aBUCAT HE TOJBKO OT X KAY€CTBEHHOTO M KOJUYECTBEHHOTO
COCTaBa, HO U OT MOPSJKA UX PACTIOJIOKEHHUS aTOMOB B MOJIEKYJIE, T.€. OT XMMUYECKOTO
CTPOCHHS MOJICKYJIBI.

Hampumep, H-0yTaH u n300yTaH UMEIOT OJIHY MOJEKYyIsApHYI0 popmyny CsHio HO pa3HytO
MOCJEA0BATEIBHOCTh CBA3EH

CH3z—CH,—CH,—CHjs CH3—(|3H—CH3
OyTaH CHj
r300yTaH

2.1. CnocoOHOCTh aTOMOB YIJIepoJia COEAUHSITHCS B PA3JIMUYHOM MOPSIIKE IPYT C IPYTOM U C
aTOMaMu JPYTHUX JIEMEHTOB, 00YCIOBINBAET SIBIICHUE UZOMEPULL.

2. BemecTBa, MMEKOIINE OJUHAKOBBIN KOJTMYECTBEHHBIN U KAUECTBEHHBIN COCTaB MOJIEKYJI, HO
pa3InyHOE XMMHUYECKOE CTPOCHHE U CBOMCTBA HA3bIBAIOTCS H30MEPaMHU.

3. CymiecTByeT /1Ba OCHOBHBIX THUIIA U30MEPUU — CIPYKMYPHASL U NPOCMPAHCIMBEHHASL.

4. CmpyxmypHas A30MepUs ONPEAeIIAeTCS Pa3IMYHBIM MOPSIKOM COSIMHEHHUSI aTOMOB B MOJICKYJIE.
PaznuyaroT Tpu BUAA CTPYKTYPHOII H30MEpPHH:

e  BHUJ U30MEPHUH, CBI3AHHBINA C U3MEHEHUE CTPOCHHUS YIJIEPOIHOM e, HA3bIBACTCS U3oMepuell
yenepooHoeo ckeinema (M30MepuUEH 1eTH ).

e  BHJI U30MEPHH, CBA3AHHBIN C U3MEHEHUEM MECTa PACTIONIOKEHUSI KPATHOM CBSI3M U /WJIM ATOMOB U
TpyIN aTOMOB (TaJIOT€HOB, TUAPOKCO-, HUTPOTPYIII U Jp.), 3aMECTUBIIUX aTOMbI BOJIOPOJA B
YIJIEPOJIHOM 1IENH, Ha3bIBACTCA uzomepuel nonoxcenus. Hampumep,

CH3 - CHz —CH= CHz n CH3 -CH=CH-CH
OyTen-1 OyTen-2

e Medicknaccosas usomepusi. I3oMmepbl UMEIOT OJIMHAKOBYIO MOJIEKYJIAPHYIO (OpMYITy, HO
OTHOCATCS K Pa3HbIM KJIacCaM OpraHU4eCKUX COeIMHEeHUN. Hanpumep, 3STUIIOBBINM civpT U
TUMETUIIOBBIN 3up oTBevaroT hopmyie C.HqO:

CH; - CH, - OH CH; - O - CH;
cnupm T ,= +78,4°C apup  Tun=-23,7°C

5. Ilpocmpancmeennas uzomepusi 00yCIOBIUBACTCS PA3IMUHBIM PACTION0KEHHUEM aTOMOB U IPYIIIT
aTOMOB B IIPOCTPAHCTBE.

[IpocTpancTBeHHast U30MEpUs OAPA3ACIACTCA Ha: a) TEOMETPUUECKYIO (YUc- U mMpanc-
M30MEPHUI0), OHa BO3MOXKHA MTPHU HAJIMYUU ABOWHOM CBSI3U B KOPHE MOJICKYJIbL:

40



\ | \ /
C C C C

\

H,C H H,C CH

3
TpaHc-OyTeH-2 iHc-0yTen-2

6 ) Onmuueckas (3epKKAIbHAS), OHA B03MONCHA NPU HATUYUU ACCUMEMPUUHO20 AMOMA Y21epooa
(npu amome yanepooa 4 pazuvix 3amecmumeis,)

3. Monekymna KakJ0ro BEIIecTBa 00Ia1aeT ONpeaAeIeHHBIM XHMHYECKIM CTPOCHHUEM, KOTOPOE
MOYET OBITh YCTAHOBJIEHO XMMUYECKMMHU MeTo/1aMu. M3yyas cBOWCTBA BEIIECTBA MOKHO
OTIPEICTUTh XUMHUECKOE CTPOCHUE €TO0 MOJIEKYJIBI, & IT0 CTPOSHHIO MOJIEKYJIBI - IPEIBUICTD
CBOWCTBA BEIECTBA.

4. ATOMBI MY TPYIITBI aTOMOB, 00pa3yIOIINe MOJICKYITY, B3aHMHO BIUSIOT IPYT HA JIPyTa, OT Yero
3aBUCAT U XMMUYECKHE CBOMCTBA COCAMHEHMUS.

Teopus bytneposa siBuiach Hay4HbIM PYHIAMEHTOM OPraHUYECKON XUMUU U

crocoOcTBOBaIa OBICTPOMY €€ pa3BUTHIO. OnHpasich Ha MonokeHus reopuu, A.M. bBytnepos nan
00BsSICHEHHUE SBICHUIO H30MEPHUH, MTPEICKA3al CyIECTBOBAHUE PA3IMYHBIX H30MEPOB U BIICPBBIC
HOJIYYHIT HEKOTOPBIE U3 HUX.

3apanus:
1. Ha3BaTp BemecTBo 1o CHCTEMaTHYECKON HOMEHKIIAType:

CH g—cl, H—CH,—CH,
CH,

2. Nansl popmynsl cnemyronmux BemecT: CHy, CoHs, CsHs. OnpenenuTe BaJeHTHOCTH aToMa
yraepoaa.
3. CocTaBUTh CTPYKTYPHYIO (DOPMYJITy YIJIEBOJIOPO/a TIO €T0 Ha3BAHMIO «2,3-TUMETUIITICHTaH.
4. ns 2,2,3-TpUMeTUIITICHTaHa COCTaBUThH (DOPMYJIBI IBYX TOMOJIOTOB U IBYX U30MEPOB.

5. 3anmummre COKpPANMICHHYIO CTPYKTYpPHYIO (OpMYIJIy BEIIeCTBA C JUHCHHOW YTJIEPOIHOM
[EMOYKO, COCTaB KOTOPOTO COOTBETCTBYET MoJieKysipHOi popmyre CeHa.

CocraBbTe ISl HErO CTPYKTYpHBIE (POPMYJIBL:

a) IByX TOMOJIOTOB (C OOJIBIITUM YKCIIOM aTOMOB YTJIepOo/ia), Ha30BHTE.

0) IByX M30MEPOB, HA30BUTE.

6. Cpenu mepeurcIeHHbBIX BEIECTB HANTH TOMOJIOTH:
a) CHz - CHz - (l_‘H - CHz — CH;y 6) CH; - CH- CH- CHz - CHj
CH; 'l’_|‘H3 (_l‘Hg

CH;-CH-CH; -C
=) CHs | 2-CHs r)CH; - CH- CHz - CH-CH;3;

1 | |
CHs CHs CH;

m CHs

| 1 1 1 1
(_1H3_(:1_{'_1H=_{-_1H3 E'} {_-HG_(-H_(-H_(-HG

| I
| 1 1
CHs CH; CHs
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7. Paccuuraiite CKOJIBKO B JI. KUCJIopoaa motpedyercs mist cxuranus 100 kr merana (CH.)

KOHTpOJII)HbIe BOITIPOCHI:
Uto Takoe BaJICHTHOCTH?

JlaiiTe onpesenenue 3MeKTPOHHOM opOuTanu?

M

UTo sABIISIETCSI TOMOJIOTaMH, a YTO H30MEPAMHU?
Korna yraepoa cuntaercs nepBUYHBIM, BTOPUYHBIM, TPETUYHBIM U YETBEPTUYHBIM?

Kakune ocHOBHBIE MMOJ0KEHUSI TOPUH XUMHUECKOTO CTpOeHUs nipemtoxmt A.M. bytiepos?

IIpakTHyeckas padora Ne2
«IIpenesbHbIE YI1€BOAOPOIbI: AJIKAHBI

Heab: popmupoBanre yMEHUI HCIONB30BATh U MPUMEHATH MEXIYHAPOAHYI0 HOMEHKIATYPY
AJIKaHOB B MPAKTHUYECKOU pab0Te, OCHOBHBIEC CIIOCOOBI UX MOTYUCHHUS.

AJIKaHBI — 3TO MpEaACIIbHBIC YITICBOAOPOAbI, COACPIKAIINEC TOJIBKO OJUHAPHBIC CBA3HU MCKIY
aromamu C—C B MOJICKYIJIC, T.C. COACPIKAINEC MAKCUMAJIbBHOC KOJIMYECTBO BOAOPO/JIA.

T'omosiornyeckmii psij aIKaHOB

Bce ankanbpl — BelecTBa, CX0KUE MO GU3NUYECKUM U XMMUYECKHM CBOMCTBAM, U OTIMYAIOIINECS
Ha OJHY WK HeckoibKko rpynn —CH>— npyr ot apyra. Takue BelecTBa Ha3pIBalOTCSl FTOMOJIOTaMH, a
PS1 BELLIECTB, SIBJIIOIINXCS TOMOJIOTaMH, Ha3bIBAalOT FTOMOJIOTHYECKHM PSAIOM.

Camblil IepBbIii IpeicTaBUTENb TOMOJIOTHUECKOro psijia ankaHoB — metad CHy, nnmu H-CH>—H.

[IpoomKUTH TOMOJIOTHUECKUH PsiZi MOKHO, TIOCIIe0BaTeNbHO qo0aBiss rpynmny —CH,— B

YIJIICBOAOPOAHYIO ICIIb aJIKaHa.

HaszBanue aakana

Mertan

OrtaH

IIponan

byran

IlenTan

I'ekcan

I'entan

OkTaHd

Honan
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®opmy.ia ajkaHa

CH,4

C.Hs

C;Hg

C4H10

C5H12

C6H14

C-/His

C8H18

C9H20



Jexan CioHaz

O6mmast hopMyITa TOMOJIOTHYECKOTO psifa amkaHoB CnHonio.

[epBbIc YeThIpe YICHA TOMOJIOTHUYECKOTO psijia allkaHOB — ra3bl, Cs—Cj7 — )KUIKOCTH, HAUUHAS C
C,s — TBep/IbIC BEIIECTBA.

Bce ankaHsl jierde BoJibl, HE paCTBOPUMBI B BOJIC M HE CMEIIIMBAIOTCS C HEH.

CTpoeHue ajJKaHOB

B monekynax ankaHoB BcTpedaroTcst xumuueckue cBsizu C—H u C-C.

Cas3p C—H xoBanenTHas crnabomnosnspHasi, cBsizb C—C — KoBaJIeHTHas! HEMOJsIpHAs. JTO
OJTMHAPHBIE G-CBS3H. ATOMBI YTIIEpO/ia B aJIkaHaX 00pa3yIoT MO YeThIpe G-CBsi3u. ClieoBaTeNnbHO,
rubpuaM3anys aTOMOB YIIIEPOAa B MOJIEKYJIAX alKaHOB — Sp°.

VYron =109° 28’

HN3omepus ajnkaHoOB

CTpykTypHas usomepus

Jlyig ankaHOB XapaKTepHa CTPYKTYPHasi H30MepHsl — H30MepHsl YIJIePOJHOrO0 CKeJeTa.

CTpyKTypHBIE H30MEPbI — 3TO COCIMHEHHS C OJUHAKOBBIM COCTABOM, KOTOPBIE OTINYAOTCS
HOPSZIKOM CBSI3bIBAaHUSI ATOMOB B MOJIEKYJIE, T.€. CTPDOCHUEM MOJIEKYII.

H30MepbI yIi1epoaHOro cKeJieTa OTIMYAtTCsl CTPOCHUEM YIJIEPOJHOTO CKENeTa.

OnTnyeckas n3omMepust

Ecnu atom yrinepoga B MOJIEKyJI€ CBSI3aH C UETHIPbMS PA3IMYHBIMU 3aMECTUTENSIMH (aATOMaMU
WJIM AaTOMHBIMU TPYIITIAMH).

XuMHYeCKHe CBOMCTBA AJIKAHOB

1. Peakuuu 3aMenenust

1.1. 'anoreHupoBanme

AJKaHBI pearupyror ¢ XJJIOpOM U OpOMOM Ha CBeTYy WM NPH HArPeBaHUH.

[Ipu x10pHpOBaHUHN METaHA CHaYaja 00pa3yeTcst XJIOpMETaH.

XJ0pMeTaH MOXKET B3aUMOJIEHICTBOBATH € XJIOPOM M JAJIblIE C 00pa30BaHUEM JAUXJIOPMETAHA,
TPUXJIOPMETAaHA U TETpaxJIOpMETaHa.

1.2. HuTpoBaHue ajnKkaHOB

AJKaHBI B3aUMOJICHCTBYIOT € Pa30aBICHHOM a30THOM KUCIOTON MO PaIuKaIbHOMY MEXaHU3MY,
npu HarpeBanuu 10 140°C u nox naBieHreM. ATOM BOAOPO/A B aJIKaHE 3aMEIIAETCSl HA HUTPOTPYIIITY
NO..

2. Peakuum pa3jioxxeHHs

2.1. lernapupoBaHue W AeruaPOUMKIN3AI U

JerngpupoBanue — 3TO peaklys OTILEIIEHUs aTOMOB BOAOPO/a.

B kauecTBe KaTanu3aTOpOB JETHIPHUPOBAHUS HCIONB3YIOT HUKENb Ni, Tiiatuny Pt, mammaawii Pd,
okcuabl xpoma (I1I), xenesa (I11), uunka u ap.

[Ipu nerunpupoBanuu OyTaHa Moja JEHCTBHEM METANIMYECKUX KaTaaIu3aTOPOB 00pa3yercsi CMech
npoaykrtoB. [IpenmymiecTBeHHO 00pasyercs OyTeH-2.

2.2. [Tupoan3 (nerugpupoBaHue) MeTaHA

[Ipu menenHoM u utensHoM HarpeBanuu A0 1500°C metaH pa3znaraeTcs 10 NPOCThIX
BEILECTB.

IIuposu3 MeTaHa — IPOMBIIIEHHBIN CIIOCO0 MOTYYEHMSI alleTUIICHA.

2.3. Kpekunr

KpekHHT — 5T0 peakius pa3ioKeHus ajJKaHa ¢ JJIMHHOM YTIepoIHOM IIeTIbI0 Ha alTkaHbI ¢ Ooree
KOPOTKOM YIJIEpOJAHOMN LEMbIO U AJIKEHBI.

Kpekunr ObiBaeT TepMHUYECKHI U KATAJUTHYCCKHIA.

Tepmuyeckuii KpeKMHT MPOTEKAET MPU CUIIBHOM HarpeBaHUM 0e3 JoCTyma BO3ayXa.

[Ipu 3TOM MOTYyHAETCSA CMECH ATKAHOB M AJTKEHOB C PA3JIMYHOMN JJIMHOMN YIIEPOIHON LIENU U
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Pa3IMYHON MOJIEKYJISIPHOW MacCOoM.
Karanurunuyeckuii KpeKMHI IPOBOJAT IIpH OoJiee HU3KOM TeMIiepaType B IPUCYTCTBUU
karanusaTopos. [Ipouecc conpoBoxaaercs peakusIMu H30MepU3aluy U
AerugpupoBanus. Karanuzatopbl KaTaTMTUYECKOIO KPEKUHTA — LIEOJTUTHI (aJIFOMOCHIIMKATHI KalbIIHs,
HaTpus).
3. Peakuuu OKHCJICHHS AJTKAHOB
AJIKaHbI — MaJIOTIOJISIPHBIE COSAMHEHHS, TIO9TOMY IIPU OOBIYHBIX YCIOBUSX OHU HE OKUCIISIFOTCS
JTa)Ke CUIbHBIMU OKHCIUTENSIMHU (IEpMaHraHaT Kajlus, XpoMaT WK JUXPOMAT Kajus U JIp.).
3.1. ITos1HOe OKMCJIEeHNEe — TOPeHue
AJKaHBI FOPAT ¢ 00pa30BaHUEM YIJIEKHCIIOTO ra3a U Bojbl. Peakius ropeHus aikaHoB
COIIPOBO’KIAETCS BBIZIEICHUEM OOJIBIIOrO KOJIUYECTBA TEILUIOTHI.
CH4 + 202 — COz + 2H20 + Q
[IpoMblIIEHHOE 3HaYEHNE UMEET PEAKILMsI OKUCIEHHS METaHa KUCIOPOIOM JI0 IPOCTOTO
BEILIECTBA — YIJIEpOa:
CH4 + 02 —C+ 2H20
Ora peakiysi UCIIOJIb3YETCS AJIsl OMyUEHUS CaXH.
3.2. KataauTH4eckoe OKHCIeHHE
e Karanutnueckoe okucienne 0yrtaHa — IPOMBILUIEHHBIH c1OCO0 MOTYyYEHUs! YKCYCHOM KUCIIOTBHI.
o [Ilpu KaTaNUTUYECKOM OKUCICHHH METaHa KUCIOPOJOM BO3MOKHO 0OPa30BaHKE Pa3IMUHbIX
IIPOJyKTOB B 3aBUCUMOCTH OT YCJIOBHMI MPOBEAEHUS ITpoliecca U KaTanusaropa. Bo3moxxHo
o0pa3oBaHHe METaHOJIa, MypPaBbUHOTO ajbJACTHAA UIH MyPaBbUHON KUCIOTHI.
o BaxHoe 3HaueHue B IPOMBIIUICHHOCTH NMEET ITapOBasi KOHBEPCHs METAHA: OKMCIICHHE METaHA
BOJSIHBIM MapOM IIPU BBICOKOW TeMIlepaType.
[IponyKT peakuyu — Tak Ha3bIBA€MBbIM «CUHTE3-Ta3».
4. U3omepu3anus aIKaHOB
[Tox neiicTBueM KaTanu3aTtopa v PU HarpeBaHUU HEPA3BETBIICHHBIC AJIKAHBI, COJAEPKAILNE HE
MEHEee YeThIpeX aTOMOB yIJIepo/ia B OCHOBHOM 1I€TIH, MOT'YT IIPEBPAIaThCs B 0ojiee pa3BETBICHHbBIE
AJIKaHBI.
IMonyyeHnue ajiKaHoB
1. B3aumopgeiicTBHE rajlOreHaJIKaHOB ¢ MeTAJJIMYeCKMM HaTpueM (peakuus Bropua)
3710 0J1MH U3 71a00PATOPHBIX CIIOCOOOB MOMYUYSHUS aNKaHOB. [Ipy 3TOM MPOUCXOAUT yIBOCHUE
YIJIEPOJTHOTO CKEJIETA.
Peakuust Gomnbliie MOAXOAUT AJIs TOMYyUYEHUSI CAMMETPUYHBIX aJTKaHOB.
[Ipu npoBeneHnn CUHTE3a CO CMECHIO Pa3HbIX raJIOr€HAIKaHOB 00pa3yeTcsi CMECh pa3HbIX
AJIKaHOB.

3. JexapOokcuinpoBaHue coJieii KapOOHOBBIX KHCJIOT (peakuus {roma)

Peaxuus /{roMma — 3T0 B3aMMOJEICTBHE COJIe KapOOHOBBIX KUCIIOT C LIEI0YaMHU ITPU
CIIaBJICHUHU.

R-COONa + NaOH — R-H + Na,COs

JlekapOokcuaIupoBaHue — 3TO OTILEIUICHUE (SITUMUHUPOBAHUE) MOJIEKYJIbl YIJIEKUCIIOTO rasa
u3 kapookcunpHOM rpynnsl (-COOH) unu opranndeckoil KUCIOTHI WM KapOOKCHUIATHOM TPYIIIHI (-
COOMe) conu OpraHu4eCKOl KUCIOTHI.

[Ipu B3aumoelicTBUY arleTaTta HaTpus ¢ TUIPOKCUIOM HATpHsl IPHU CILIABICHUH 00pazyeTcs
MeTaH ¥ KapOoHAT HATpUsl:

4. 'uapupoBaHue aJKeHOB, ATKHHOB, INKJI0AJIKAHOB, AJIKA/IE€HOB

IHosryyenne aJIKaHOB B IPOMBINLJICHHOCTH
B npomblieHHOCTH ajiKaHbl OJYYaloT U3 He(pTH, KAMEHHOI0 YIJisl, IPUPOAHOIO0 H
nonyTHoro ra3sa. [Ipu nepepa®otke He(TH UCHOIB3YIOT PEKTU(PUKALINIO, KPEKUHT U APYTHE CIIOCOOBI.
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7. 'uaposus kapouaa aarOMUHUSA
OnuH U3 croco60B NOTYYEHUsI MeTaHa — THJIPOJIN3 KapOuaa aatOMUHMS:
HanpuMmep, KHCITOTHBIN TMAPOIIN3:
ALCs + 12HCI = 4AICL; + 3CH,
WJIA BOJIHBIWA TUIPOJIN3:

ALC; + 12H,0 = 4A1(OH); + 3CH,

8. lN'asanuxkauus yris
Eme onun crioco6 mosrydeHust Metana — razudukanus TBeporo Tormmsa. [Ipotekaer mpu
HarpeBaHuU, MOJl AaBJICHUEM B IPUCYTCTBUM KaTaIU3aTopa :
C + 2H2 = CH4

3ananus

1.T'omonoruueckuii psii MeTaHa COCTaBIISIIOT yriieBoaoposl: MetaH CHa, aTan C.Hs, nponan
C;Hs, 6ytan C4Hio 1 1.1, Ecnint uncino aToMoB yriepoja B 3TUX COeIMHEHUSIX 0003HAYUTh
OyKBOH n, TO yeMy OyJIeT paBHO YKCJIO aTOMOB Bojopoza?

3anosHuTe Ta0IMILY, OJIB3YSICh NOJYYCHHBIM PE3YJIbTATOM.

HazBanue Yucsio aToMoB Yucso aToMoB MouexkyasipHasi

yriaepoaa yriaepoaa BOJ0pO/A dhopmy.ia

)

Mertau 2*¥1+2=4 CH4

OTaH
[Iponan
byrtan
IlenTan
I'excan
I'entan
OxTaH
Honan
Jexan

(RN N AW

[y
[—}

2.CocraBbTe MOJIEKYJISIPHBIC (DOPMYITBI TIPEICTBHBIX YTICBOIOPOIOB, B MOJIEKYJIaX KOTOPHIX
YHUCJI0 aTOMOB yTJIepoja mocyieaoBaTeabHo Bo3pacTtaeT oT 10 go 20.

3.CocraBbTe (hopMyIibl H30MepOB, nMeromux coctaB C;His.

J151s TOrO 4TOOBI HAYUYUTHCS COCTABIATH Tpaduueckre GopMyJsIbl U30MEPHBIX BEILECTB,
3anonHuTe Tabauiy. B geBoM cronbiie 3anucan nmopsaoK AeWCTBUI 1 oOpaser ero BoinoiaHeHus. Crpasa
OCTaBJIEHO MECTO, T7ie BbI caMOCTOATEIHHO BBIMIOIHUTE TO JCiCTBHE

JlaiiTe Ha3BaHMsI TOJy4EHHBIM H30MepaM 1o anroputmy: 1) [IponymepoBaTh camylo JIMHHYIO
YTIAEPOAHYIO LEMb.

2)Has3BaTh Bce paauKaibl U yKa3aTb UX MECTO B IPOHYMepoBaHHOH nenu. 3)Ha3pars
MPOHYMEPOBAHHYIO LIETIb.

4. Hanummte NOJIHBIE U COKpallleHHbIe rpaduyeckue GopMysibl BCEX BEIIECTB, KOTOPbIE HMEIOT
coctaB CgHs. [laliTe Ha3BaHUA MOJyYEHHBIM H30MEPaM OKTaHa.
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5. VI3 npeiioKeHHBIX MOJICKYIIPHBIX (POPMYJI BBIMUIIUTE POPMYJIBI ITPEaACTbHBIX
yrieBos1oponoB, CsHiz; C;His; CsHisy CioHaoy CoHas; CoHa; CsHe; CsHs., Ha30BUTE 3TH BemiecTBa.

KoHTpoJibHbIE BOIPOCHI:

1. KakoBbl cioco0Obl MOTyUYEHUs aJIKaHOB?

2. B uem 3akimouaeTcs cyTh cuHTe3a Bropua?

3. Kakoii ankaH Henb3sl IOIy4YUTh CUHTE30M Bropra?

4. Kakue Bubl HOMEHKJIATypbl Bbl 3HaeTe?

5. CocTaBUTH CTPYKTYpHBbIE (GOPMYJIIbI 2-METUIIIPONIAHA, 2,3-AUMETH, 3,3-AUMATUITeKCaHa.
6. MoxxHO 111 U3 OyTeHa MoJIy4uTh eHTaH?

IIpakTHyeckas padora Ne3
«HenpenaejbHbIe YIJIeBOAOPOAbI: ATKAIHEHbI»

Heab: chopmupoBaTh 3HAHHUS O XUMUYECKUX CBOWCTBAX, PA3BUTh MMPAKTUYECKHIE HABBIKU
COCTaBJICHUS CTPYKTYPHBIX (DOPMYJT AIKaIUECHOB M YMEHHE UM J1aBaTh HA3BaHHUE.

AJIKkaMeHbl (IUeHBI, TUEHOBBIC YTIIEBOAOPO/IbI) — COSTUHEHHUS, B MOJIEKYJIaX KOTOPBIX
IPUCYTCTBYIOT JABe JBoWHBIE cBs3u. O0mmas popmyna C,Ho,.

Knaccudukanms nueHos

Kymynupoeannvie ouenvt — COEJUHEHUS, B MOJIEKYJIaX KOTOPBIX JBE JBOWHBIE CBA3U
pacIoyioXKeHbl Y 0THOTO U TOTO ke aroMa yraepona: CH,=C=CH—-CH,—CH; (nenmaouen-1,2)

Conpsorcennvie OueHbl — COeIMHEHNS, B MOJIEKYJIaX KOTOPBIX JIBE IBOMHBIC CBSI3U pa3ieieHbI
onnou mipocrtoit cBsa3pto: CH,=CH-CH=CH-CH; (nenmaouen-1,3)

H3onuposannvle Ouenvl — COEAUHEHUS, B MOJIEKYJIaX KOTOPBIX JIBE ABOWHBIE CBSI3U pa3/ie/iCHbI
6o1ee yem ogHoi npoctoii cBa3bo. CH,=CH—CH,—~CH=CH, (nenmaoduen-1,4)

CrpoeHue ConpsKEHHBIX TUEHOB

PaccmoTpuM cTpoeHue conpsKeHHOTro ankajaueHa OyragueHa-1,3. Mosekyia uMeeT ImI0cKoe
crpoenwue. Bee 4 aroma C B sp’-ruOpuansanuu, 2 1BOHHBIX cBsi3u. OHAKO JJIMHA DTUX JIBOWHBIX CBA3EH
(0,135 um) 60mp1me, yeM y ankeHa (0,133 HM), a mpocTas cBsA3b Mexay atomamu yriaepoza (0,146 am)
kopoue, 4yem cBs3b C-C B ankanax (0,154 am).

[IpoucxomuT YaCTUIHOE MEPEKPHIBAHNE T-3JIEKTPOHHBIX 00IAKOB MEXTY 2-M M 3-M aTOMaMH
yriepoja, u 4eThblpe p-opOouTain o0pa3yroT eIMHOE T-3JIEKTPOHHOE 001aKko0. Takol THII IepeKphIBaHUS
opOuTaneil Ha3bIBAIOT conpaxceHuem. YeTsipe HIeKTpOHa He JIOKAIM30BaHbI TIOMAPHO HA IBOMHBIX
CBSI34X, @ pacHpeIeICHbI B/10JIb BCEH LENN — 0e10KANU306aHbl.

CBoiicTBa CONPSDKEHHBIX JHECHOB

Tunuynble peakmuu — AEeKTPOPUIBHOE TPUCOETUHEHUE.

Peaxknus ¢ n30bITKOM OpoMa:

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

[Tpu B3aumoneiicTeum 1:1 obpaszyercst cMech.

OObIuHOE IPUCOECTUHEHNE!

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

ConpsikeHHOE IPUCOETUHEHHUE!

CHZZCH—CH:CHz + Brz — CHzBI‘—CH:CH—CHzBI‘

[Ipu conpsikeHHOM NPUCOEAMHEHUH 7T-3JEKTPOHHOE 00JaK0 JMEHA Y4acTBYET B PEaKLUU
NPUCOCTMHEHUS KaK eINHOE IIeII0e.

[Honyuyenue nueHoB

1. B nmpombiteHHOCTH OyTanuen-1,3 1 H30mpeH MorydaroT KaTaTUTHYECKUM JeTHAPHPOBAHIEM
OyTaHa u 2-MeTu0yTaHa, BbIICICHHBIX U3 (ppakiuil HeTeneperoHkH.
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2. byranuen-1,3 B IpOMBIIIJIEHHOCTH MOIYYaOT U3 3THIIOBOTO criupTa o merony C. B.
Jlebenena.

3. JIaGopaTopHBIii CIIOCOO — PeaKIMK OTIIETIICHHSI, HAIPUMeED.

[IpuMeHeHne TMeHOB U TEPIICHOB

B npoMBIIIIIEHHOCTH AUEHBI UCIIOJIB3YIOT JIJISI MOJYYEHUS CHHTETUYECKOTO KaydyKa.

VYreBoopoibl, cofeprKaiime ABe U 00Jee TBOMHBIC CBSI3U B MOJICKYJIE — MEPHEHbl — IUPOKO
pacmpoCcTpaHEHbI B PACTUTENBHBIX OPraHU3Max, 4acTo 00J1a/1al0T MPHUITHBIM 3anaxoM. CMecH TepreHOB
WCITOJIB3YIOT B IIPOU3BOCTBE AYXOB U QpOMAaTUUYECKHUX OTAYIICK, a TAK)KE B MEIUIIUHE.

JKu3HeHHO BaXkKeH IS YeNIOBEKa b-kapomuin, KOTOPBIN MPEeBpaIIaeTCs B OPraHU3ME B BUTAMUH
A, OH COJIEpP>KUTCS B KPAaCHBIX M XKeNThIX Iogax (puc. 3). KpacHslil uBet b-kapoTuHa 00ycaoBiIeH
JUIMHHOU LIETIOYKOU CONPSIKEHHBIX IBOMHBIX CBA3EH.

3apanus:
1. CocraBbTe CTPYKTYpHBIE (OPMYJBI YTJIEBOJAOPOIOB: a) 3-U30MPONMI-4,5-TUMETHUITECNTCH-2;
0)1,2-guxnop-4-3TUnokTaaneH-2,3.
2. Hanumure CTpyKTypHBIE OPMYJIBI IBYX FOMOJIOIOB M JIBYX M30MEpOB IMEHTEHa-1 u gaiite um
Ha3BaHUS.
3. OcyuiectBuTe NpeBpameHus: 0yran—>2-x10poyTaH—>0yTeH-2—>0yTaH—> IUBUHUI—>yTIEKUCIBIT
ras.
4. Pemmre 3agauy: OnpenenuTe MOJEKYJISIPHYIO (GOPMYITy YIII€BOIOPOIa, €CIIM MaccoBast OIS
yraeposaa B HeM paBHa 85,7%, a MIOTHOCTH 3TOTO BEIIECTBA cocTaBiseT 1, 25 r/m.
5. 2. Kakue u3 nNepeyucieHHbIX JUEHOB MOTYT CYIIECTBOBATh B BUJE LINC- U TPAHCU30MEPOB:
a). Oyraauen-1,3;
0). 2-meTunOyTaauen-1,3;
B). IeHTaAueH-1,3;
r). rekcajauen-2,4;
n). 2,3-numerunoyraaueH-1,3 ?
6. N3ompeH MOXHO MOTYYUTh ABYXCTAIUUHBIM ACTUIPUPOBAHUEM . . .
a) H-OyTaHa
0) n3o0yrana
B) 2,3-nuMeTmiOyTaHa
r) 2-MeTHI0yTaHa
7. Kakoe coenmnHeHne SBISICTCS MPOIYKTOM HETIOJHOTO OpoMupoBaHus Oytanuena-1,3?
a) 1,2-mubpomOyTen-2
0) 3,4-mubpomMOyTeH-1
B) 1,4-mubpomOyTeH-2
r) 2,3-1ubpomMOyTeH- 1

IIpakTyeckas padora Ne4
«IIpupoaHBbIe HCTOYHUKH YIJI€BOAOPOI0B H HX NepepadoTKa»

Lesb: U3y4uTh NPUPOAHBIE HCTOYHUKH YTIEBOAOPOAOB, OCHOBBI UX NepepaboTKH. PacKpbITh
CYLLECTBYIOIINE B3aUMOCBA3H (IIPUPO/Ia ChIPhS - XUMU3M IIPOLIECCa; CBOWCTBA IPOAYKTA — €TO
IPUMEHEHUE).

B npupoze yriaeBogopoas! BCTpedaroTes B BUIE He(TH, MPUPOTHOTO Ta3a, KAMEHHOTO YIJIs.

HedTb — MacisgHUCTast KUIKOCTb OT CBETJIO-0YPOro /10 UEPHOTO LBETA C XapaKTEPHbIM
3araxoM MPUPOJAHOIO IPOUCXOXKIECHUS, COCTOSILAS U3 CMECH PA3JIMYHbIX YTIEBOI0POA0OB

CocraB: ajKaHbl, HUKIOAJIKAHbI, apEeHbl (ApOMaTHYECKUE YIIIEBOJIOPObI), a30T, Cepa, BoJa U Jp.

Hedrenponykrsr: 1) cBetnbie (0eH3MH, KEPOCHH, TUTPaH), 2) TEMHBIE (Ma3yT)
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[IpoaykTel moyyaeMble U3 Ma3zyTa: CMa304yHbIE Macia, Ba3eluH, napaduH, achaabToBble
BELIECTBA, I'YJPOH.

IIpupoanslii ra3 — GecLBETHBIH ra3, COCTOSAIIMN U3 CMECH Pa3IMYHBIX YTIEBOJOPOIOB
(MpenMyIeCTBEHHO U3 METaHa).

o 99% meraHa, ocTanbHOE TaH, MPOIaH, OyTaH, a30T, YIIEKUCIbIN ra3, BoJga U T.1I.

[Ipumenenue: TomnuBo (BbAeseTcs Temiora Q), B ObITY, ChIpbE ISl XUMUYECKON
HPOMBIIIJIEHHOCTH, osydatoT caxy (C), Bomopos, alleTHiieH, CIUPTHI, allbAETH/Ibl, KaApOOHOBBIE
KHCJIOThI, FaJIOT€HONPON3BOAHbBIE YIJIEBOJOPOIOB U JIP.

[TonyTHO-HedTAHOM Ta3 conepKuT 10 42% MeTaHa, OCTalbHbIE JPYTUe YIIeBOIOPOIbI.

Ero nenar Ha cmecu:

-ra30BbIi OEH3UH — COCTOUT U3 MIEHTAaHA U FeKCaHa, IPUMEHSETCS KaK TOIUIMBO JUIs IBUraTenei
BHYTPEHHET0 CTOpPaHUs

- IponaH-0yTaHOBasi CMECh — IPUMEHSETCsl KaK COKMKEHHBIN ra3 B BUJIE TOIUIUBA (B OBITY U JUIs
3aI0THEHUS 3aKUTAJIOK)

- CyXOH ra3 — METaH U HEMHOI'O TaHa, IPUMEHSIETCS B KAUECTBE TOIUIMBA MJIM KaK ChIpbe AJIs
XUMHUYECKON POMBIIUIEHHHOCTH.

KameHHbI#i yroJjib — TBEpI0€ FOpIOYEE MOJIE3HOE HCKONIAEMOE, KOTOPOE UMEET CIIOKHBIN
COCTaB.

Cocras HeTH

B 3aBucumoctu ot MecTopokaeHHsI HePTh HMEEeT pa3InyHbIi cocTaB. B HEE MOT'YT BXOIUTH:
aJIKaHbl, [IMKJIOAIKaHbl, apOMaTUYECKHUE YTIIEBOIOPObI.

®pakuuu HehTH

@paxuus, cooupaemas ot 40 10 200°C — dpaxiyst 6eH3MHOB — COAEPIKUT YIIIEBOJOPObI OT
CsHiz no Ci1Hoa.
JlurponHoBas ¢pakuus, cooupaemas B npeaenax ot 150 1o 250 °C, comepkuT yriaeBoJoposl OT
CsHig no Ci4Hso.
Kepocunosas ppakius Bkiarouaet yrieBogopoasl ot Ci;Has 1o CisHis ¢ Temneparypoii kunenust ot 180
1o 300°C.
B cnenyromeit ppaxiuu nomyyaroT razoiiss (Beiue 275°C) — nu3enbHOE TOIIHBO.
OcTatok nociie NeperoHky HeTu — Ma3yT — COAEPIKUT YTIIEBOIOPOABI C OOJIBLINM YHUCIOM aTOMOB
yriepoja (10 MHOTHX JIECSITKOB) B MoJieKyie. [locie oTronku octaercs rypoH. Ero npumensior B
JIOPO’KHOM CTPOUTEIBCTBE.

Ileperonka nedru

Ileperonka — 370 pasneneHue HeTH Ha OTAENbHBIE (PPAKLKK IO TEMIEPATYPE KUIICHUS.

[leperonka HedTH OCyLIECTBISAETCS B PEKTH(PUKAIMOHHOI KOJIOHHE.

[Ipouecc ocymecTBasieTcs B AByX anmnapatax: B TpyOuaroii neun Hedtb HarpeBaercs a0 320-350
°C u nocTynaetr B peKTU(UKAIMOHHYIO KOJIOHHY.

BuyTpu oHa nMeeT ropU30HTaIbHbIE IEPETOPOJIKH C OTBEPCTUSIMU, TaK Ha3bIBAEMbIE TAPEIIKH.

[Tapb! He(TH MOAAIOTCS B KOJIOHHY U MOJHUMAIOTCS BBEPX, MIPH 3TOM MOCTEIEHHO OXJIAKIAAI0TCS
U CIKMKAIOTCSI.

Memee neTyune yriaeBoAopoabl KOHJCHCUPYIOTCS BHU3Y, 00pa3ysl ra3oijieByro (ppakiuio.

Brime cobupaercst kepocuH, a 3aTeM — JUrpouH. Haunbormee netydne yrieBo10poIbl BBIXOIST
B BHU/IE€ IAPOB U3 KOJIOHHBI U CXKMKAOTCSI, 00pa3ysl GeH3UH.

['maBHBII HEOCTATOK NEPErOHKH HepTH — Maublil BbIxo1 6eH3uHa (He 6onee 20%).

Mas3yT neperoHsIoT B TaKUX K€ 2-yX anmnaparax Ipy BakyyMe (II0oJay4yaroT CMa304HbIe Maca,
Ba3eJuH, napapuH, ryJIpoH).

Kpexnnr Hegrenpoaykros

KpekuHr — paciieruienye yrieBoJopoi0B C JJIMHHOMN 1ENbI0 Ha YIJIEBOAOPObl C MEHbILIEN
OTHOCHUTEIILHON MOJIEKYJIIPHON MAacCOM.

Taxoii npoiiecc Ha3pIBaeTCsI KPEKMHIoOM (110 aHTJI. crack — pacuiemiath). [IpombliieHHbIH
METO/1 KpeKuHra Obl1 n300pereH pycckuM uHxkeHepom B. I'. Illyxoseim B 1891 r.
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ITpornecc kpekrHra NPOUCXOAUT C pa3pbIBOM YIIIEPOAHBIX Ienel U oOpazoBaHueM Ooliee
NPOCTHIX MPEACTHHBIX U HETIPEIEIBHBIX YTIIEBOJOPOIOB.
Hanpumep, npu kpekuHre rekcajgekaHa o0pa3ytoTcsi OKTaH M OKTEH:
CiHss — CsHis + CsHi6

OO0pa3zoBaBinecs BellecTBa MOTYT pasiaraTtbes fanee. [Ipu KpekuHre okraHa MOTyT
oOpa3oBaThcs OyTaH U OyTeH:

CsHis — C,Hs + C4H)

A npu KpekuHre OyTaHa 00pa3yroTCsl 3TaH U STUJICH:

C.H,, — CH, + C.Hg

Paznuuaior 1Ba OCHOBHBIX BUA KPEKUHTA!

TepMuyeckuili KpeKHHT:

Pacuienienue yrieBo0opo10B NpOU3BOAUTCS IIPpU Bbicokol Temneparype (470—550°C) u
JTaBJICHUH.

beH3nH TepMHYECKOT0 KPEKHHTa COICPIKUT MHOTO HENPEACIbHBIX YTICBOIOPOIAOB M 00Ia1aeT
Oo0JbIIIeH JEeTOHALIMOHHOM CTOMKOCTbBIO, YeM OCH3MH NpsAMOii eperoHku. OH MeHee yCTOWYHB MPH
XpaHEHHH, TaK KaK HENpeIelbHbIC YTIIEBOIOPOIBI JIETKO OKUCIISIOTCS M MTOTUMEpHU3yroTes. [loaTomy K
OCH3MHY TEPMUYECKOI0 KPEKUHIa JJOOABIISIOT aHTUOKUCITUTEIIH.

Karanurnyecknii KpeKMHr:

Paciernienue yriaeBoJopo 0B MPOMCXOIUT IIPU HECKOIBKO Oosiee HU3Koi Temneparype (450-
500°C) ¢ mpuMeHEeHHEM KaTaIu3aTopoB (amroMocinKaToB). [Iporece mpoucxoaut ¢ Gosbiei
CKOPOCTBIO, YeM NPH TEPMUUYECKOM KPEKHHIe. beH3nH KaTaauTHuyecKoro KpekuHra 0ojiee BHICOKOTO
Ka4yecTBa, 4eM OCH3UH TEPMUIECKOTO KPEKHHTa, TaK KaK HAPSAY C PEaKIHUAMHU PACIICTUICHUS HIIET
U30MepH3alMs U 00pazyroTCs pa3BeTBICHHBIE YITIEBOIOPO/Ibl, KOTOPHIE ellie OoJiee MOBBIIAI0T
JETOHAIMOHHYIO CTOMKOCTh OeH3MHa. B OeH31He KaTalIuTUYeCKOTro KpEeKUHIa HeNpeIeIbHbIX
YIJI€BOAOPOAOB COACPIKUTCS MEHBIIIE, ¥ I03TOMY OH 0o0Jiee YCTOHYMB IIPU XPaHEHUH.

Eme ecth muposiu3 — repmudeckoe pazioxkenue (mpu remmeparype 750) yrieBogopoaoB Ha
Oosee JieTyuHe BELIECTBA, UCIIOIb3YeTCs 2 anmnapara (medb U KOJIOHHA) — IMOJIy4aloTCs aJIKEHBI,
coAepKaliue JBOMHYIO CBA3b.

ApoMaTu3anus HepTH

[IpeBpatenue mpeaenpHbIX YTICBOJOPOIOB U IIUKIOATKAHOB HEPTH B ApOMATHIECKHE
yriIeBoAopoAbl. Takxke apoMaTU3aluio Ha3bIBalOT pUGOPMHUHIOM.

Tak xak B He(hTH comeprkaTcs Tak)Ke MPOU3BOIHBIE IMKIIOTEKCaHa, HalpUMep,
METUJILMKIIOTEKCaH, TO U3 HETO MPH ITHX K€ YCIOBUAX 00pa3yeTcst MeTHIIOeH30: (TOTyo).

IlepepaboTka KAMEHHOIO YIJIfl

KamMeHnHbI# yronb moBepraroT KOKCOBaHMIO. DTO HarpeBaHue 0e3 J0cTymna Bo3ayxa Mpu
temneparype 1000-1400°C. IIpu kokcoBaHMM 00pa3zyeTcsi KOKE (MIOYTH YUCTHIN YIJIepo/), KOKCOBbIM
ra3 (COCTOUT MPEUMYIIECTBEHHO U3 BOJOPOa U MEeTaHa), aMMHaK, JA€rOTh, apOMaTHYECKUE
YTIEBOIOPOAA U AP.

AMMMayHasi BoAa — U3 Hee TOTOBSAT y100peHus

KamenHo-yronpHas cMoia — U3 Hee MoJIy4atoT apoMaTUYecKue coequHeH st (0€H3011, TOIyOll,
¢benon u n1p.)

Koxkc (C) — mpuMeHsieTcs B JOMEHHBIX TIedaxX Py IMPOU3BOJICTBE YyT'yHa B KAUYECTBE TOIUIMBA U
KaK BOCCTAHOBJICHHE JKeJie3a U3 ero OKCHJIA.

KoHTpoJibHBIC BONIPOCHI:

1. Kakue riaBHble IpUPOJHbIE HCTOYHUKHU YTIIEBOJOPOIOB BaM U3BECTHBI?

2. KakoB coctaB nmpupojHoro raza? [lokaxure Ha reorpaduueckoil KapTe BaxHEHIIMe
MECTOPOKICHHUSI: a) IPUPOJIHOTO rasa; 6) HedTH; B) KAMEHHOTO YIJIS.

3. Kakue npeumynecTsa o CpaBHEHUIO ¢ APYTMMH BUJaMH TOIUIMBA UMEET IIPUPOIHBIN ra3?
Jlig Kakux 1enei nuenosib3yeTcsi HPUPOJHBIN ra3 B XUMUYECKOW MPOMBIIIIIEHHOCTH ?
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4. Hanuiute ypaBHEHUsI peakLMii MOJy4EHUs: ) alleTUIIeHa U3 MeTaHa; 0) XJIOpOIIPEeHOBOrO
KaydyKa U3 alleTHWIEHA; B) TeTpaxjopMeTaHa U3 METaHa.

5. UeM OTIMYAIOTCS MOMYTHBIE HE(TAHBIE Ta3bl OT IPUPOTHOTO Traza’?

6. OxapakTepu3yiiTe OCHOBHBIE ITPOYKThI, IOJTyYaeMble U3 MOIYTHBIX HEPTIHBIX ra3oB. [
KaKMX LeJIed OHU UCIIOJIb3YIOTCA?

7. OxapaktepusynTe pocT 1oObIYH: a) rasza; 0) HedTH; B) KAMEHHOTO YTJISI.

8. HazoBute BaxkHei1ne He(TENPOYKTHI U yKaKuTe 00JacTH UX NpUMeHeHus. Uem
pa3nuyaroTcs BaKHEHINe He(TenpOAYKThI 10 XUMUYECKOMY COCTaBy?

9. Kakue cMa304yHbIe Maciia UCIOJIB3YIOTCS Ha IPOU3BOACTBE?

10. Kak ocymiectpisieTcs: neperonka Hetu?

11. Yro takoe kpekuHr HeTu? CocTaBbTe ypaBHEHUS peaklMii pacuienieHus yrieBoA0po10B
CsHis u C,Hz6 ipu 5TOM TIpOILIECCE.

12. [Touemy npu npsiMoii neperonke Hedtu yaaercs noiay4uuts He 6osee 20% OenzuHa?

13. Yem oTiimuaeTcs mporecc KpeKuHra HeTu OT MpoIecca ee NeperoHKu?

14. Yem oTinyaeTcss TEpPMUUECKUI KPEKUHT OT KaTauTHueckoro? Jlaite XapakTepUCTHKY
OEH3MHOB TEPMHUUYECKOI0 U KaTAIUTUYECKOTO0 KPEKHHIOB.

15. Kak nmpakTH4ecKy MO>KHO OTJIMYUTh KPEKUHT-0CH3MH OT OCH3MHA NPSMON NEPEeroHKu?

16. Uem oTiinyaeTcsi COCTaB ra30B TEPMUYECKOTO M KaTAIMTHUYECKOI0 KpeKUHIoB? [yt Kakux
LEJIEH ITH ra3bl UCIIOJIB3YIOTCS?

17. Uto Takoe apomaruzauus Hedptu? CocTaBbTe ypaBHEHUS peaKLUil, MOSCHIIOUINX ATOT
nporecc.

18. Kakre ocHOBHBIE ITPOYKTHI MOJMYyYatOT IIPU KOKCOBAHUN KaMEHHOTO yrIiisa?

19. Kak noiyry4aroT KOKC U II€ €r0 UCIOIb3YHOT?

IIpakTuyeckas padora NeS
«OnHoaTOMHBIE CIMPTHD)

He.]'lb! IIO3HAKOMUTLCA C (1)I/I3I/I‘-IGCKI/IMI/I 1 XUMHUYECKHMMM CBOMCTBaAMH OOIHOATOMHBIX CIIMPTOB,
HN3YyUYUTHh 0Cco0OBIe CBOIMCTBA MHOTOATOMHEBIX CIIMPTOB.

ATOMBI BOJIOPO/Ia B YTIIEBOJIOPOAAX MOTYT OBITh 3aMEIICHBI Ha TPYIIITBI ATOMOB, KOTOPBIC
OTIPEICTISAIOT HE TOJIBKO MPUHAICKHOCTh BEIIECTBA TOMY WJIM MHOMY KJIAacCy CO€IMHEHU, HO U €ro
(duU3NYIECKUEe M XUMUYECKHE CBOMCTBA. Takue rpynibl HA3bIBAIOT (DYHKYUOHANLHBIMU.

[Ipou3BoIHBIE YTIEBOIOPOAOB, B KOTOPBIX OJMH MU HECKOJIBKO aTOMOB BOJIOPO/Ia 3aMEIIEHBI
Ha TUAPOKCUIIBbHYIO Tpymy — OH, Ha3bIBaroT cnupmamu.

B 3aBucumocTu oT THIA YIIIEBOJAOPOIHOTO PaiKaia CIUPTHI MOAPA3ICIIIOT
Ha npedeiibHble U HenpeoeibHble.

Ilpedenvhvimu 00HOAMOMHBIMU cRUpmMaMU (AIKAHOIAMU) HA3BIBAIOT OPraHUYECKUE
COCIIMHEHMUS, COIepKAINe THIPOKCHIBHYIO rpyriry — OH, cBsI3aHHYIO ¢ aJIKWIBHBIM PATUKATIOM:
C.Han1-OH

DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE THIPOKCHIBLHOU TPyHITBl. ATOM KHCIOPO/ia B
HEBO30YKICHHOM COCTOSTHUM UMEET KOH(PUIYPALMIO BHEIIHETO 3JIEKTPOHHOIO YPOBHs 28°2p*; U3 1eCcTH
AJICKTPOHOB J[Ba SIBJISIOTCS HECTIAPESHHBIMH:

CUMTaKOT YTO aTOM KUCJIOPOJa B CIIUPTAX HAXOIAUTCSA B COCTOSHUM SP° - THOPUIM3AIMK. 3a CUET
JIBYX HECTIAPEHHBIX 3JIEKTPOHOB Ha SP° -OPOUTAIISIX aTOM KHCIOPOIa 00pa3yeT JBE KOBAJIECHTHBIE
MOJISIPHBIE CBSI3U C aTOMaMU BOJIOpoAa U yriepoaa. Ha nByX aIpyrux opOUTansx KUCIOPOI COACPIKHUT
JIBE TIapbI 3JICKTPOHOB. [ MIPOKCHIIBHAS TPyTITIa HMEET YIIIOBYIO (hopMYy:

ATOM KHCIIOpO/a 32 CYET BBICOKOU IEKTPOOTPHUIIATEILHOCTH HECET YACTUYHBIN OTPULIATETbHBIN
3apsa. ATOMBI yriiepo/aa U BOJIOpoaa 00€THEHBI AIEKTPOHHON TUIOTHOCTBIO U UMEIOT YaCTUIHBIN
MOJIOKUTENBHBIN 3apsii. Takum 00pa3oM, CHUPTHI MPEACTABISAIOT COOO0 MONSIPHBIE COSTUHEHUSI.
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I'omosiornyeckuii psja npeaeJbHbIX 0OAHOATOMHBIX clIUPTOB. M3o0Mepus. [lepssiM
IPEICTaBUTEIIEM TOMOJIOTHYECKOTO psijia MPEAENbHBIX OJJHOATOMHBIX CIIMPTOB SIBJISIETCS METHIIOBBIH
CIUPT

Haunnast ¢ TpeTbero wieHa roMojIOrTH4ecKoro psija, y ClUpTOB MOSBISETCS U30MEPHS
HOJI0XKEHHUs (YHKIIMOHAIBHOM IPYIIIBI, a C YeTBEPTOro — U30MEPHS YIIIEPOIHOTO CKEJIeTa.

Homenxknarypa. Ecnu eudpoxcunvhas epynna HaxoquTcsl y nepeuuno2o yriepoaHoro aToma,
CIIUPT Ha3bIBAIOT NEPEUUHBIM, ECTTU Y MOPUUHO0 — GIMOPUUHBIM, Y MPEMUYHO20 — MPEMUUHBIM.
O6mmas ¢popmyra romosiorudeckoro psia ankanojaoB CoHan 1OH.

B cootBercTBHU C paBUIaM U MEXAYHapOAHONW HOMEHKJIATYphl IPU Ha3BaHUU CIIUPTOB
BBIOMPAIOT CaMyO JUIMHHYIO IIEMOYKY YIJIEPOJHBIX aTOMOB U HYMEPYIOT C TOT'0 KOHIIa, K KOTOPOMY
Omke TUApOKCHIIbHAs rpynna. OCHOBOM CIIy>KUT Ha3BaHUE COOTBETCTBYIOLIETO YTIEBOAOPOAA C
nobasiiennem cydukca «-on-». L{ludpa mocne HazBaHus yka3bIBaeT MOJI0KEHUE THIAPOKCUITHLHOM
IpyIIbI B LENN.

dusuyeckue cBoiicTBa. B romonornyeckom psay npeaeiabHbIX OJHOATOMHBIX CIUPTOB HET
ra3000pa3HbIX BEHIECTB. DTO CBSI3aHO C TEM, YTO MOJIEKYJIbl CIIUPTOB B 3HAUUTEILHON CTEIICHU
ACCOLIMHMPOBAHBI, T. €. CBSI3aHBI APYT C APYTOM BOJIOPOJIHBIMU CBSI3IMU.

OTUM 00BACHSIOTCS 00JIee BBICOKUE 110 CPAaBHEHUIO C COOTBETCTBYIOLIMMHU aJIKAHAMHU
TeMneparypbl KunieHus U miaBneHusd. Crnuptsl 10 Ci; — AKUAKOCTH, BBICIINE CIIUPTHI — meepobie
seujecmaa.

Kunkue ciupThl 6eCBETHBIC; 00IaIal0T XapaKTEPHBIM 3armaxoM. MeTaHo U 3TaHOI
CMEILUBAIOTCS ¢ BOJOU B JIFOOBIX cOOTHOLIEHUAX. C yBeTMUEHUEM MOJIEKYJISIPHOI Macchl
pPacTBOPUMOCTD CIIUPTOB NaAaeT. TBepple CIUPTHI B BOJIE IPAKTUYECKU HE PACTBOPUMBI U JIUILIEHBI
3anaxa. Memanon ouensv a0oeum. HebGonble ero KOJIMUecTBa BI3bIBAIOT CIIENIOTY U CMEPTh.

IlosryueHune u XuMHYecKHe CBOHCTBA NMpe/ieJbHbIX 0JHOATOMHBIX CIIHPTOB

Cnoco0bI moJryueHusi aJIKaHOJI0B. Bee criocoOb! momydeHus npeeiabHbIX 0JHOATOMHBIX
CIMPTOB MOKHO pa3/esIuTh Ha obmmue u cneuuduueckue. K oOumm cBoiicTBaM OTHOCST TUAPOIIN3
raJIOreHaJIKaHOB, THAPATALIMIO AJTIKEHOB, BOCCTAHOBIIEHHUE aJIbJICTUIOB; K CHEIIM(DPUIECKUM - OT/IEIbHbIE
CHOCOOBI TOJyYEHHUSI METAHOJIA U ATAHOJA.

1. I'uoponusz eanozenanxkanos. Ilpu B3auMo1€HCTBUU T'aJIOT€HIIPOU3BOIHBIX MPeAETbHbBIX
YTJIEBOJIOPOOB C BOJHBIMH PACTBOPAMHU ILIEJI0YEH aTOM rajoreHa 3aMenaeTcsi Ha F’uAPOKCHIIbHYIO
rpymiy. 9TUM cIOCOO0OM MOXKHO M0JIy4aTh CIIUPTHI JF0O0T0 CTPOSHUS: IEPBUYHBIC, BTOPUYHBIE,
TpPETUYHBIE.

2. l'uopamayus ankenos. B IpuCcyTCTBUU KUCIIOT MOJIEKYJIa BObI PUCOEAUHSAETCS 110 TBOMHOM
YTIEPOA-yTIEPOAHOMN CBSA3U STHUIIEHOBBIX YIJIEBOJAOPOJIOB ¢ 0OpazoBaHueM cnuprta. [Ipucoenunenue
IpOTEKAeT MO MpaBuily MapKOBHUKOBA: aTOM BOJIOPO/1a IPUCOEAMHAETCS K Hanbosee
TUAPOT€HU3UPOBAHHOMY aTOMY YIVIEPOJAA IBOMHOM CBSA3U:

3. Boccmanognenue kapbonunvhvix coeounenui. Ilpu nporyckaHuy cMecH apoB ajbIeruja ¢
BOJIOPOJIOM HaJl HUKEJIEBBIM KaTaJIn3aTOPOM IMPOUCXOAUT MIPUCOEIMHEHNE BOAOPO/A 110 ABOWHOM CBSI3U
yIJIepoJ] — KUCIIOPOJI C 00pa30BaHUEM CIIUPTA.

4. Ilonyyenue memanona. B mpoMbIIINIEHHOCTH METHIIOBBIM CIIUPT MOJIY4arOT U3 BOJSHOIO raza —
cmecu okcuja yraeponaa (II) u Bogopona.

Peakumro BenyT pu temneparype 250 — 300°C B nprCyTCTBMU KaTaIU3aTOPa OKCUIA IMHKA WK
okcuaa xpoma(Ill).

5. Ilonyuenue stanona. CrnenupuyeckuM crnocoOOM MOTYUYEHHs STUIOBOTO CIUPTA SBISETCS
Opo’KeHHE PACTBOPOB, COJCPKAIUX CaXapUCThIE BEILIECTBA, HAIIPUMEpP caxapo3y WM IT0Ko3y. Tak,
TJIFOKO3a B BOJIHOM PacTBOPE MO IeUCTBHEM (ePMEHTOB (OPTaHHMUECKUX KaTaIM3aTOPOB OCIKOBOM
HOPUPOBI) IPETEPIIEBACT CIIUPTOBOE OPOKEHUE, IPEBPAIAACH B STUIIOBBINA CIIUPT.

Xumuyeckue cBoiicTBa cnupToB. CIUPTH MOTYT pearupoBaTh ¢ pa3pbiBoM cBsizeid O — H nnu
O — C B mepBOM cilyyae OHH MPOSBIISIOT OUYEHb cllabble KMCIOTHBIE CBOMCTBA. Bo/iHbIE pacTBOPHI
CIUPTOB HE JIEHCTBYIOT Ha UHAUKATOPBHI.

1. Peaxyuu 3amewenus amoma 6odopooa. I1ogo6HO cnabbIM KUCIOTaM CIIUPTHI
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B3aUMO/ICHCTBYIOT CO LIEJIOUYHBIMU METANIaMH ¢ 00pa30BaHUEM COJIEH — a1k0201mo6 — U BBIACICHUEM
Bojopoa. Hammpumep, Metayuinueckuil HaTpuil pearupyeT ¢ STHJIOBBIM CIIUPTOM, 00pa3ys STHIIAT
HaTpusl.

AJIKOTOJIATHI IETOYHBIX METAJIOB JIETKO pEearupyroT ¢ BOAOH, B pe3ysbTaTe 4ero oopasyercs
VCXOAHBIN CIMPT U LIEN0Yb:

CszONa + HzO = C2H50H + NaOH

2. Peakyus smepughuxayuu. BaxxHeHIIIM CBOWCTBOM CIIMPTOB SBJISIETCS 00pa30BaHHUE CIOXKHBIX
3(UpoB ¢ KapOOHOBBHIMU KHCIIOTAMHU.

Peakuu sTepupuKaniy MpoTeKaroT B IPUCYTCTBUU CUIIBHBIX KUCIIOT B KaUYeCTBE KaTajln3aTopa
U SIBJISIFOTCSL OOPATUMBIMH.

3. I'openue cnupmog. CiupThl TOPST Ha BO3AyXe OJIEHO-TOMYOBIM INIAMEHEM C BBIACICHUEM
OO0JIBIIOr0 KOJIMYECTBA TEIUIOTHI:

CszOH + 302 = 2C02 + 3H20

OTUIOBBIN CIUPT pacCMaTPUBAIOT KaK aJIbTEPHATUBHOE OCH3MHY aBTOMOOMIIBHOE TOILIHBO.

4. Jecuopamayusa cnupmos. l1pu HarpeBaHUM CIIUPTOB C BOJOOTHUMAIOLIMMHU BEIIECTBAMU
IPOUCXOIUT OTILEIIEHHE MOJIEKYJ BOJbL. JleruapaTanus MOXKET POTEeKaTh KaK BHYTPU OJTHOM
MOJIEKYJIbI, TAK U MEXMOJIEKYJIPHO.

BuyTtpumonexynspHas qerujparanys npoTeKkaeT Ipyu HarpeBaHuu CIUPTOB C
KOHIIEHTPUPOBAHHOMN CEPHOI KMCIOTOM 110 TemmepaTypbl osee 180°C:

W3 sTunoBoro cnupra TakuM criocoO0OM MOXKHO IOJYyUUTh 3TUIIEH. MeTaHoi B TOJ00HY0
pEaKLUIO HE BCTYIAET.

MexmornexyspHas AeruapaTaiys ClIUPTOB IPOUCXOTUT MpH Oosiee HU3KUX TeMIepaTypax
(menee 140°C). B aTom cirydae ojiHa MOJIEKYJIA BOJIbI OTIIEILIAETCS OT ABYX MOJEKYJI CIMPTA U
00pa3yroTcsi COeIMHEHUS, OTHOCSIIHMECS K KJIacCy MPOCThIX 3¢upoB. OHU SBISIFOTCS MEKKIIACCOBBIMU
MU30MEPAMHU CIIUPTOB.

5. Bzaumooeiicmsue ¢ 2anozeno6000poonvimu kuciomamu. CIUPThI B3aUMOJICHCTBYIOT € XJIOPO-
1 OpOMOBOZOPOAHOM KHCIOTON. [Ipy 3TOM rHAPOKCHIIbHAS TPYIIa 3aMEIIAeTCsl Ha aTOM rajoreHa:

CszOH + HBr= C2H5BI' + HzO

IIpumenenne cnmpToB. MHOTHE CIIMPTHI UCTIOJIB3YIOT JUIS ITOJTyUEHHsI CIOXKHBIX 3pupoB. Mx
IPUMEHSIOT B MUIIEBOM MPOMBIIIJIEHHOCTH B Ka4Y€CTBE apOMATHU3aTOPOB, OTAYILIEK U PACTBOPUTETIEH, B
nap¢romMepur. MeTaHoI UCHOAb3YIOT AJIs MPOU3BOJICTBA (POPMAIIBIETHIA, HEKOTOPBIX JIEKApCTBEHHBIX
BeulecTB. Ero npuMeHsoT Takke B Ka4yeCcTBE paCTBOPUTEIIS JIAKOB U KpacoK. Memanon ouens s1008um.
OH sBisieTCsI HEPBHO-COCYAUCTBIM s10M. [Ipn nonaganuu B opranusm ot 5 10 10mi1 3Toro BemecTsa
HACTYIAeT Mapaauy 3peHHsI BCIECACTBUE MOPAXKEHUS CETYaTKU IJ1a3; 1o3a 30mi1 u Oosiee BbI3bIBaeT
cMmepTh. Hanbosee mmpokoe npuMeHeHHEe UMEET 3TUIIOBBINA cUpT. B 60bIINX KOJIMYecTBaxX ero
UCIOJIB3YIOT IPU MPOU3BOJICTBE CHHTETUYECKOTO KaydyKa. DTUJIOBBIN CIHUPT SBJISETCSI pACTBOPUTENIEM
Y UCXOJIHBIM MaTE€pHAJIOM IS IPOU3BOICTBA JIAKOB, MEJMKAMEHTOB, TyIINCTBIX BEIIECTB, U3 HETO
HOJTy4YaloT AUATUIIOBBIN 3Up, CI0KHbIE 3(DUPBI, KpacUTeNu. B MeaulinHe 3TaHONI IPUMEHSIOT Kak
Je3UH(PULUPYIOLIEe CPECTBO U PACTBOPUTEND JIJIsI MHOTHX JIEKAPCTBEHHBIX GopM. B psne crpan sTanon
UCIOJIB3YIOT B KaUECTBE aJIbTEPHATUBHOIO TOIUIMBA JUIsl IBUraTesieil BHYTPEHHETO CrOpaHusl.

Bosnblioe KoJM4ecTBO ATUIIOBOTO CIIUPTA MOTPEOISET MUIlEeBast HPOMBIIIJIEHHOCTb.

AJIKOTOJIbHBIE HAIUTKU MOTYT Ha HEKOTOPOE BpeMsl yIIyUlIUTh CaMO4yBCTBUE yesoBeka. OHU
IIOMOTAIOT EMY CIIPABUTBHCS CO CTPECCOM U PACCIa0UThCs, IPUBECTU B PaJOCTHOE COCTOSIHUE, CHATh
HaNpsDKEHUE, BOJTHEHHE, Pa3BesiTh TOCKY. Bee 3Tu ad(ekThl CBs3aHbl ¢ 0/IHOM U TOM e 0COOEHHOCTHIO
IIOBEJICHNUS ATAHOJIA B OPraHU3MeE YEJIOBEKA: OH II0JIaBJISIET AKTUBHOCTD LIEHTPAJIbHON U
nepudepudyeckoil HEPBHON CUCTEMBI M TEM CaMbIM HAaHOCHUT YEJIOBEKY BpPEJl, BO MHOTO pa3
IIPEBOCXOJAIINN BPEMEHHOE YIIyULIEHUE COCTOSHUS.

3apanus:
1.HaiiTi Maccy KaJivs, BCTYIHBIIIETO B PEAKITHIO C MPOITAHOJIOM- 1, €CJIA B pe3yJibTaTe
BBIJICJIMIIOCK ..... J1 BOJopoAa (H.Y.).
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2.CocraBbTe 2-3 ypaBHEHMsI peaKLUi TOPEHUS Pa3IMYHbIX CIIUPTOB.

3. CocraBbTe 2-3 ypaBHEHHS PEAKIIUN Pa3IMYHBIX CHUPTOB C FAJIOT€HOBOIOPOIaMHU.

4.CocraBbTe 2-3 ypaBHEHHs peaklUi Pa3IMYHbIX CIIUPTOB CO IIEIOYHBIMU METaJJIaMHU.

5.Hanmmmre cTpyKTypHBIE (hOPMYJIIBI CIICAYIOUIMX COSAUHEHHIA: a) 2-MeTHIIponanona-2; 6) 2,3-
JTUMETUJITICHTaHOoIa-3; B) 3-MeTUI0yTaHoMa-2.

KOHTpOJ’IbHLIe BOIIPOCHI:

1.
2.

Uro Takoe pyHkunoHanpHas rpynna? Kakyro rpymmny aToMOB Ha3bIBalOT I'MIPOKCHIIBHOM?

Kakne opranmueckue BemecTBa HaszbiBatoT crnupramu? Kak ux kmaccubunupyrot? Kakwme
CIIUPTHI HA3BIBAIOT NIPEACTBbHBIMU OJITHOATOMHBIMHU?

OxapakTepu3yiTe JJIEKTPOHHOE CTpOEHHE THAPOKCHWIbHOW Tpynmbl. Kak ocobeHHOCTH
XUMHUYECKOTO CTPOCHHMSI MPEAeIbHBIX OJHOATOMHBIX CIUPTOB OTPAKAIOTCA HA UX (PUIUYECKUX
cBOMCTBax?

[TpuBenute Ha3BaHUA U GOPMYIIbI IEPBBIX MATH MPEACTABUTENICH TOMOJIOTHYECKOI0 psijia
npeaenbHBIX 0JIHOATOMHBIX cltUpTOB. HazoBute BemecTa. Kakosa obmiast popmyia ankanoiaos?
[TpuBenuTe HE MEHEE TPeX COCOOOB MOTYUYEHUS STUIOBOTrO criupTa. Kakue u3 sTux crnoco6os
MO>KHO MCIIOJIB30BaTh JUIsl MOJYyUYEHUS TOMOJIOTOB 3TaHOJa?

IIpakTnyeckas padbora Ne6
«DeHOJIbI»
Heab: m3yunth Gu3uveckrie U XUMHYECKHUE CBOMCTBA PeHOMA.

FH)IPOKCI/ICOCI[I/IHCHI/IH — OTO OPraHN4YCCKUC BCUICCTBA, MOJICKYJIbI KOTOPLIX COACPKAT, IOMHUMO

YTJIEBOIOPOAHOM 1IeTIH, OJIHY WM HECKOJIBKO THAPOKCWIbHBIX rpynn OH.

IManpokcucoeAMHEHHS JENT Ha CITUPTHI U (DEHOJTBI.
CnupThl — 3TO THAPOKCUCOEIUHEHHS], B KOTOpBIX rpynna OH coeannena ¢ anugarudeckum

yri1eBoA0opoAHbIM paaukaiom R-OH.

Ecmm TUAPOKCOTI'pYIIIIa OH COCAMHEHA C 0€eH30JIbHBIM KOJbIOM, TO BCIIECTBO OTHOCHUTCA

K (heHOJIAM.

Oo6mas popmyina npeaenbHbIX HeUkIndeckux cnupToB: CoHzni20m, rie m < n.
Kaaccnpuxkanus gpeHosion

ITo yneny ruAPOKCHIBHBIX IPYIIIL:

({enounl ¢ ognoii rpynmnoit OH — conepxat ogny rpymmy -OH. O6mas dopmyna C,H,,;OH
wim C,Hy,.c0.

(penoJnl ¢ iByms rpynnamu OH — conepxar ase rpynmnsl OH. O6mas popmyna C,Ho,.
g(OH)z HJIN CnHzn.(]Oz.

Crpoenne ¢geHoJ10B

B (enosiax o1Ha U3 HENOJENEHHBIX IEKTPOHHBIX AP KUCIOPO/Ia yYaCTBYET B CONPSIKEHUH C

—CHCTeMOii 0eH30JIbHOI0 KOJIbIA, 3TO SBISETCS INIABHOW NPUYMHOMN OTINYHNS CBOUCTB ()eHOJIa OT
CIIUPTOB.

Xumuyeckue cBoiicTea ¢geHo10B

CXOI[CTBO: Kak (l)eHOJ'I, TaK U CIIMPTHI p€arupyroT ¢ MCJIOYHBIMU METaJlJIaMU C BBIACIICHUEM

BOJIOPOJIA.

OT1ianuusa:
¢deHOoN He pearupyer ¢ rajoreHooaopoaamu: OH- rpymma oueHs IPOYHO CBSI3aHA C
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OEH30JIbHBIM KOJIBLIOM, €€ Helb3s1 3aMECTHUTb;
e (eHON He BeTynaeT B peakuuio drepupukannu, >pupsl peHosa noayyaroT KOCBEHHBIM IIyTeM;
e (heHOJ He BCTYNAeT B PeaKUUH AeruAPaTAlUH.
(enoun obnanaer Oosee CUIBHBIMU KUCIOTHBIMU CBOMCTBAMU U BCTYINAET B PEAKIHIO €O
IeJIOYAMH.
1. KucisioTHblie cBoiicTBa ¢peHO10B
DeHoIBI ABIAIOTCS 00JIee CHIIBHBIMU KUCJIOTaMH, YEM CITUPTHI U BOJA, T. K. 33 CUET Yy4acTus
HETOJIEJICHHOH 3JIEKTPOHHOM Mapbl KUCIOPO/Ia B CONPSIKEHUU C T-3JIEKTPOHHON CUCTEMON OEH30JIbHOTO
KOJIbLIa OJIIpHOCTH cBsA3u O—H yBennuuBaercs.
PactBop (heHoMa B BO/IE HA3BIBAIOT «KapOOJIOBOM KHUCIOTOMY, OH SBISCTCS CIA0BIM
JJEKTPOJIUTOM.

1.1. BaumoaeiicTBHe ¢ pacTBOPOM IeJ104Yei

B ornnuue ot cniupToB, GEHOJIBI pearupyloT ¢ THAPOKCUAAMH LIEJIOYHbIX H
1IEJI0YHO3eMeIbHBIX METAIIOB, 00pa3ys COIN — (PEHOIIATHI.

Tak kak genon — 6osee cnabast KMCIOTa, YEM COJISTHASI U 1aXKe YTOJIbHAS, €0 MOXKHO MOJTY4YUTh
u3 (heHOJIATa, BBITECHSS COJITHOM UM YTOJbHOM KMCIOTOM.

1.2. BzaumoaeiicTBue ¢ MeTa/siaMH (1eJIOYHBIMU M 1IeJT10YHO03eMeIbHbIMM)

@DeHOITBI B3aMMOJICHCTBYIOT € AKTHBHBIMHU MeTAJJIaMU (I I0YHBIMH 1
1eJ109Ho3eMeIbHbIMU). [Ipu 3TOM 00pasyrorcs penonsaTsl. [Ipu B3auMoaeicTBUY ¢ MeTalIaMU
(deHobl BeayT celsl, KaK KUCIOTHI.

2. Peaknuu peHos12 110 OCH30JIbHOMY KOJIbIY

Hannune OH-rpymiel B 0€H30J1bHOM KOJIblie (OPUEHTAHT NEPBOrO POJia) MPUBOJIUT K TOMY, UTO
¢denon ropasno jgerde 6eH3051a BCTYNaeT B PeaKkIMK 3aMEIIEHUS B apOMaTHUECKOM KOJIbLIE.

2.1. 'aioreHupoBanue

deHoJ JIerKo P KOMHATHOU Temrieparype (0e3 BCSIKOro KaTalin3aTropa) B3auMOJICHCTBYET ¢
OpoMHO¥ BoIoM ¢ 0OpazoBaHureM Oenoro ocanaka 2,4,6-rpudbpomdpenona (KadyecTBEHHAs PEaKIys Ha
denom).

2.2. HutpoBaHue

Ion nefictBuem 20% a3otHoi kucnoTsl HNO; heHon nerko npespamiaercs B
CMECh Opmo- U hapa-HUTPOPEHOIIOB.

3. IllommkonaeHcanus ¢peHosa ¢ GopMaabIernaom

C popmansaerumom dhenon oopasyet GpeHosohopMalibIeTHAHBIC CMOJIBI.

4. B3aumoneiictBue ¢ xa0puaoM :xkesaesa (11I)

[Tpu B3aumoneiicTBum denona ¢ xiopuaom xkenesa (I11) oOpa3yrorcs KOMIIEKCHBIE COSTUHEHUS
’&KeJe3a, KOTOpbIEe OKPAIIMBAIOT PACTBOP B CHHe-(hH0JIeTOBBIN 1[BeT. DTO Ka4YeCTBEHHasl peaKlus Ha
¢denou.

5. 'mapupoBanue (BoccTaHoBJeHHE) (peHOJIA

[Ipucoenunenue BoAOpoIa K apoMaTHUECKOMY KOJIBILY.

[IpoayKT peakiuy — HUKJIOTEeKCaHOI, BTOPUYHBIN [IMKINYECKUN CIIUPT.

osryuenue enosion

1. BzaumogeiicTBue XJ10pOeH30J1a € HIET0YAMH

[Ipu B3aumoeiicTBur 00paboTKe XJI0pOEH30J1a H30BITKOM I1IE€JI0YH IPU BBICOKOW TeMIlepaType U
JaBJIeHUU o0pa3yeTcs BOAHBIN pacTBOp (peHOoIATa HATPUS.
[Ipu npomyckaHum yriaeKucaoro ra3a (Win Apyroi 0osiee CUIbHON KUCIOThI) 4epe3 pacTBOP
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¢denonara odpazyercs heHo.
2. KymoabHbIi criocod

@DeHOoJ B MPOMBIIINIEHHOCTH MOMYyYaloT U3 KATaTUTHUYECKUM OKHCICHHEM KyMOJa.

IepBoiii 3Tan mpomuecca — MorydeHNue KyMoJiia aJKIIMPOBaHUEM OCH30J1a TPOIICHOM B
npucyTcTBUH POchHOPHOI KUCTOTHI.

Bropoii 3Tan — okucienue Kkymosa KuciopooM. [Ipomecc nmporekaeT yepes oOpa3oBaHue
THIPOTIEPOKCH/Ia U30MPOMIIOEH30JIa.

3. 3amenienue cy/jb(porpynnbl B 6eH30/1-CyJIb()POKHCIOTE

Bbenzon-cynbp(pokucioTa pearupyer ¢ TUAPOKCUIOM HATpus ¢ oOpa3zoBaHueM (PEHOISITa HATPHSL.
[Momyuaercst GeHOMAT HATPUS, U3 KOTOPOTO 3aTEM BBIJIEISIOT (DEHO.

3aganud:

1. Beruucnure Maccy ¢eHona, KOTOpylo MoxHO moiyuutb u3 1500 r 25 % pactBopa ¢denonsita
Hatpus. Kakum BemectBoMm ciemyer oOpaboTtarte uMeromuiics pactBop? Hammmmre ypaBHeHue
peakuuu.

2. JIns meriTpanuzanuu cMecu (peHosa U yKCyCHOM KUCIOTHI motpedoBanock 23,4 mi 20 % pactBopa
ruapokcuaa kamus (rwiotHocts 1,2 r/mi). Ilpu B3aumopeiicTBUM UCXOAHON cMmecu ¢ OPOMHOM BOIOU
obpazoBainiock 16,55 r ocanka. KakoB coctaB ncxomHo# cmecu (B rpamMmax)?

3. 14,7 v cMecu QeHoIa W apoMaTUYECKOro YIJIEBOAOpOJa - romojora OeH3oma oOpaboTainu
Oopomuoii Bonmoil. Ilpm stom Bemano 33,1 r ocaxka. Ompenenure QGopMmyiy yriaeBOAOPOAA, €CIU
U3BECTHO, YTO MOJISIPHOE OTHOIICHHME ()eHOJIa K yriieBogopoxy paBHO 2:1. Hamummre CTpyKTypHBIE
(opMyITbI H30MEPHBIX APOMATHUECKUX YTIEBOAOPOIOB.

4. Ilpu nelicTBUM METAJLIMYECKOI0 HAaTpUs Ha cMech Macco 17,45 r, cocrosityto u3 ¢eHona u 2-
XJIOPATAHOJIA, BBIACIHIICS BOJIOPOJI B KOJIMYECTBE, HEOOXOMMOM JJIsl BOoccTaHOBJIeHUs: okcuna menu (1),
Maccoii 14,4 r. Berunciaute MaccoBBI€ TOJIM BEIIECTB B HCXOIHON CMECH.

5. Kakoit 00bem 9,4 % pactBopa ¢eHomna B atanosne (otHocTh 0,9 r/Mi1) A0KEH MpopearupoBarh
C M30BITKOM METaJUIMYECKOTO HATPHs, YTOOBI BBIACIUBIIUMCS BOJOPOJOM MOXHO OBLIO TOJTHOCTBIO
KaTAJIMTUYECKH THAPUPOBATH alleTUIICH 00beMoM 2,56 mit (H.y.)?

KOHTpOJ’IbHLIe BOIIPOCHI:

1. Kakue coequHeHHs] Ha3bIBalOTCA MHOTOAaTOMHBIMU crnupTamu? deHosamu? ApoMaTHYECKUMU
cnupramu?

2. YeM OOBSCHUTH, UTO ITUIICHTIIUKOIb U TIUIEPHH - )KHJIKOCTH, CPABHUTEIBHO BHICOKO KHUIISAIINE U
XOpOIIO PacTBOPUMBIE B Bojie?

IIpakTnyeckas padora Ne7
«Cnoxublie 3¢pupsl. JKupbn»

Henab: U3yynTh CTpOEHUE U CBOWCTBA CIOKHBIX 3()UPOB KaK MIPOU3BOAHBIX CIIUPTOB U

KapOOHOBBIX KHCIIOT; BBISCHUTh XUMHUYECKYIO IPUPOTY KUPOB, IOZHAKOMHUTHCS C UX IPUMEHEHUEM,
HOJIyYE€HUEM U OMOJIOTUYECKON POJIBIO.
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Caosxnble 3upbI — 3TO BEILECTBA, KOTOPbIE 00pa3yloTcs B pe3ysibTaTe B3aUMOICHCTBHS
OpPTaHUYECKUX WM KHCIOPOACOACPKAIINX HEOPraHNIECKUX KUCIIOT CO CITUPTaMH (peaKIum
TepUPHUKALIIN).

O6mas popmMyra CIIOKHBIX 3PUPOB OJJHOATOMHBIX CITUPTOB U OJTHOOCHOBHBIX KapOOHOBBIX
KUCJIOT:

R-COO-R, rae R u R yriieBoiopoabie paaukaiibl, HCKIIOUYEHHE — YPUPHI MypaBbUHON KHUCIOTHI

H-COO-R..

CaoxHble 3GuUpBbI — XKUIKOCTH, 001a1aolue NPUITHBIMUA (PPYKTOBBIMU 3amaxamu. B Boge oHu
PacTBOPSIOTCS OYEHb MaJI0, HO XOPOILIO pacTBOPUMBI B cipTax. ClioskHbIE 3pHUPBI OUCHD
pacrpoctpaneHsl B mpupoae. OHU 1axe MOTYT HaXOJIUTHCS B KOPEe HEKOTOPHIX JIEPEBHEB.

D¢upbl BHICIINX 0OJTHOOCHOBHBIX KUCIIOT U BBICIIUX OJHOATOMHBIX CIIUPTOB — OCHOBA
NPUPOAHBIX BOCKOB. Bocku He pacTBopsiroTcs B Boje. VX MOkHO (hopMOBaTh B HATPETOM COCTOSIHUH.
[IpumepaMu >KMBOTHBIX BOCKOB MOTYT CIIY>KUTh ITYEITUHBIN BOCK. [TueIMHBINA BOCK CONEPIKUT CIOXKHBIH
3¢up NaJTbMUTHHOBOM KUCIOTHI U MUpULIMIoBOro cnupra (Mupumminansmutar): CH3(CH,)14—CO-0O—
(CH2)29CH3.

CrnosxHble 3¢upbl MOTYT OBITH OJYYEHBI IIPH B3aUMOIEUCTBUN KapOOHOBBIX KUCIIOT CO
cnupTamu (peaxyus smepugurxayuu). Katanuzatopamu sSBISIOTCS MUHEPAJIbHBIE KUCIOTHI.

Obpamubiii npoyecc — pacllieIUIEHNE CI0KHOT0 3pupa NpH JAeHCTBUU BOJIbI ¢ 00pa3oBaHUEM
KapOOHOBOW KHCIIOTHI M CIIUPTA — HA3bIBAIOT TUAPOIU3IOM CI0XKHOTO 3hupa.

I'aaposm3 B IpUCYTCTBUH HISTIOYH MPOTEKAET HEOOPAaTUMO (T.K. 00pa3yIOIIUIACS OTPUIIATETIHHO
3apspKeHHBIN KapOokeuiar - annoH RCOQO™ He BCTynaeT B peakiuio ¢ HyKJI1€o(pUIbHBIM peareéHTOM —
CIIUPTOM).

Ota peakiys Ha3bIBaeTCs OMbLIEHHEM CIIOKHOTO 3(upa.

IIpuMeHenue cIoXHBIX YPUPOB OYECHb PA3HOOOPA3HO.

VX mpUMEHSIOT B IPOMBILIUIEHHOCTH B KAYECTBE PACTBOPUTEICH U POMEKYTOUHBIX TPOAYKTOB
NPY CHHTE3€ Pa3INYHBIX OPTaHMYECKUX coenHEeHUH. CIoXHbIe 3(DUPBI C MPUATHBIM 3aI1aXOM
UCIIOJIB3YIOT B Map(hIOMEPUH U MUILEBOM MPOMBINIIEHHOCTH. C10KHbIE 3(UPbI YACTO CITyXkKaT
MCXOJTHBIMH BEIIECTBAMH B TIPOM3BOJICTBE MHOTHX (hapMalleBTHYECKUX MPENapaToB.

KN PbI

BaxxHeWmMu npeIcTaBUTEISIMU CIIOKHBIX I(PUPOB SIBIISIOTCS JKUPBL.

B 1854 ¢panmysckuit xumuk Mapcenen beptio (1827-1907) npoBen peakiuio dTepudrKanmu,
TO €CTh 00pPa30BaHUs CIOKHOTO dPHpa MEXKITy TIIAIEPUHOM U KUPHBIMH KHACIOTaMHU, H TAKUM 00pa3oM
BIIEPBbIE CUHTE3UPOBAJI JKUD.

BriepBbie XUMHUECKHUIT COCTaB )KUPOB ONPEIEITHI B Ha4YaJIe MPOIIOTo BeKa (hPaHITy3CKHI
xuMUK Muieab kel LlleBpésb, 0OCHOBONONIOKHUK XUMUH KUPOB. J[eHCTBYSI BOJHBIMU paCTBOPAMU
KUCJIOT U IEJI0Yel Ha Pa3InIHbIe KUPHI, OH MOJIYYHII B pE3yJIbTaTe PeaKIuu TUAPOIII3a (OMBUICHUS)
oTkpbIThIN ele [leene rmunepun
Y HEM3BECTHBIC paHee XUMUICCKHE COCTMHEHUS — PAa3IINUHBIC )KUPHBIE KUCIOTHI, MHOTHM U3 KOTOPBIX
OH U Jlan Ha3BaHUs. A «cnagkoe maciio» lleene IlleBpénb Ha3BaM INIULIEPUHOM.

Ha ocHOBaHMM 3THX 3KCHEPUMEHTOB CIEIAIH BBIBOJ, YTO KMPbI (TPUIIMLEPHABI) — 3TO
CJIO’KHBIE A(HUPBI TPEXAaTOMHOTO CIIUPTA TIIMLIEPUHA U BBHICIIUX KAPOOHOBBIX KUCIIOT.

JKuphl, Kak 3TO HE yAUBUTEIHHO, TOXKE OTHOCATCS K CIIOKHBIM d¢upam. B ux odpazoBanuu
yuacTBytoT creapunoBas kuciora C7H3;sCOOH (unu Gnm3kue K Hel 1o cOCTaBy M CTPOCHHUIO APYTHUE
YKUPHbIE KUCJIOTHI) U TpexaToMHbli ciupT raunepul CsHs(OH)s. BoT kak BBITIAIUT cXxeMa MOJIEKYJIbI
Takoro 3dupa:

H,C- O —C(O)C,7H3s

|

HC- O -C(O)C,7H3s

|

H,C- O —C(O)C7H3s Tpucteapus, 3¢pup riauneprHa 1 CTeapuHOBON KUCIOTHL, TpUCTEapar
TIIMLepUHA.
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JKupbl UIMEIOT CIOKHOE CTPOEHUE — 3TO MOJTBEPKAAET MOJIEIb MOJIEKYJIbl TpUCTEApaTa.
Pduznyeckue CBOMCTBA

XyMHnYyecKue CBOMCTBA KUPOB

1. IlpucoenuHeHue rajioreHoB (B3aMMOAEHCTBHE ¢ OPOMHON BOIOH).
BbpoMHas Boja B pe3ysbTare 3TON peakluu 00eclBEYMBAETCS.

1. I'mppupoBanue:

JUJ1s1 5KUPOB, COAEPIKAIIMX OCTATKY HEHACHIILIEHHBIX KapOOHOBBIX KUCIIOT, XapaKTEPHbI BCE
peakuuu HenpeaesbHbIX coenHeHuil. OHM 00eclBEYMBAIOT OPOMHYIO BOAY, BCTYNAIOT B JPyTrue
peakuuu npucoeanHenus. Haubosee BakHas B IPAKTUYECKOM IUIAHE PEAKIHsl — TUAPUPOBAHUE )KUPOB.
[MunpupoBaHueM XUIKUX KUPOB MOJIY4aIOT TBEPAbIE CII0KHbIE 3(uphl. IMEHHO 3Ta peakuus JeKUT B
OCHOBE IIOJIyY€HUS MapraprvHa — TBEPAOI0 )KHpa U3 PACTUTENBHBIX Macel.

1. Tuoponus
B 3aBucuMocCTH OT yCIIOBHI IUIpOIn3 ObIBAET:
Bonnblii (0e3 katanu3aropa, Ipy BEICOKUX TEMIIEpaType U JaBICHHUHN),
KucioTHbli (B IPUCYTCTBUU KUCIIOTHI B KAUECTBE KaTaIU3aTopa),
@epMeHTATUBHBIN (IPOUCXOIUT B )KUBBIX OPraHU3MAX).
[emouno (101 ACHCTBUEM IIEIOYEH ).
Mpsuta — HaTpueBsle nin kanuesble conn BKK.
HatpueBbie coJM SBIISIFOTCS OCHOBHBIM KOMIIOHEHTOM TBEPAOI0 MbLIA, KA/1Uesble
CONU — HCUOKO20 MblLIA.

HcxoaHbIM CHIpBEM IS IOTYUYEHHUS MbLIA CIIy>KaT paCTUTENbHBIE Maciia (I10JICOTHEYHOE,
XJIOIIKOBOE U JP.), ’KUBOTHBIE JKUPBI, @ TAK)KE TMIPOKCH]T HATPUS WK KaJIbLIMHUPOBAHHAS COJIA.
PactutenbHble Macna npeaBapuTeIbHO OIBEPTaOTCS TUAPOr€HU3alny, T. €. UX IIPEBPAIAIOT B
TBEpAbIE KUPBL. [[pUMeHsI0TCS Tak)Ke 3aMEHUTEIN )KUPOB — CUHTETUYECKUE KapOOHOBBIE KUPHbBIE
KUCJIOTHI ¢ OOJBIIIEH MOJIEKYIISIPHOI MacCoil.

Buoaoruyeckasi poJib sKMpPoOB

JXKupbl HaM HEOOXOMMBI, TOYHO TaK K€, KaK OeJKH U YIJIeBO/Ibl: OHM UCTOYHUK SHEPIHU U
HOCUTEIN HE3aMEHUMBbIX BeLECTB. M nepBbie cpein HE3aMEHUMBIX - JKUPHBIE KUCJIOThI C HECKOJIBKUMHU
JBOMHBIMU CBSI3IMH B MOJIeKyJe. Eciy opraHu3M JIMIIUTG UX, 3aMEAJIUTCS pa3BUTHE OpraHu3Ma B
1esomM, Oy/ieT yrHeTeHa penpoAyKTUBHAs (PyHKIIKS, HAUHYTCS POOJIEMBI CO 310pOBbEM. Y NETeHl Kupbl
Y BOBCE CIIy’KaT IJIaBHBIM CTPOUTEJIBHBIM MAaTepUalIOM Ul pa3BuBarolierocs Mosra. Hakonen, mensiii
P HEOOXOAUMBIX BUTAMUHOB PAaCTBOPSAETCS TOJIBKO B JKHUpaxX U 0€3 HUX HE YCBAaUBAETCS OPIraHU3MOM.
JKupbl BEIIONTHAIOT PA3IUYHbIC (DYHKIMU:

e cTpouTenbHas (BXOIAT B COCTaB KJIETOYHBIX MEMOpaH);

e sHepreruueckas (1 rkupa npu OKUCIECHUH JaeT 9 KKall S3HEPrum);

e 3aluTHAas (TEIJIOPETyJSILIMOHHAs, MEXaHUYECKasl 3alllUTa OPraHoB);
e 3amacHas (3amac SHepruu 1 BObl);

e perymupytomias (0OMEH BEIIEeCTB B OPraHU3ME).

IIpuMmeneHnue KUPOB .

MHorue >kUpsbl IPU CTOSTHUHM Ha BO3yXe MPOropKaloT — IPUOOpPETAIOT HENPUSATHBIE 3aMax U
BKYC, TaK KaK IIpU 3TOM 00pa3yroTcsi KETOHBI U albAeru/ibl. Takoi mpoluecc CTUMYIHPYETCS JKEIe30M,
MIO3TOMY HEJIb3s1 OCTaBJISATh MACIO B CKOBOPOJE JI0 ceayrouero aus. s npe1oTBpalieHus ero
IPUMEHSIOT AaHTUOKCUAAHTBI.

[Ipokucanue xupa cBA3aHO ¢ rTUAPOIU30M ero. Kuciblii BKyc 00ycIoBIieH NOsIBIIEHHEM KapOOHOBBIX
KHCJIOT.

BecbMa BayKHBIMHU SBIISIFOTCS peAKIUU MoIMMepu3annu macei. [1o stomy npusnaky
pacTUTEIbHBIE Macila JAEJIAT Ha BBICHIXAIOLIUE, IT0JIYBBICHIXAIOIINE U HEBBIChIXatoLMe. Brichixaromue B
TOHKOM cJI0€ 00pa3ytoT OjecTsiue TOHKHUE MIeHKH. Ha 3ToM 0CHOBaHO MCIIOIB30BaHUE ITUX Macel IS

—_— 0N =
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IIPHUTOTOBJICHUS JIAKOB U KPAaCOK (J'IBHSIHOC). K INOJIYBBICBIXAOIIUM OTHOCATCS, HAIIPUMED,
IMOACOJIHCYHOC, 4@ K HCBLICHIXAIOIUM OTHOCUTCA OJIMBKOBOC, COACPKAIICC MAJIO HEITPEACIIBbHBIX KHUCJIOT.

KonTpoabHbie BoNpochi:

UYro HazpIBaeTcs Xxupamu?

Kakue KucinoTsl BXOIAT B COCTAB KHPOB?
Uro Takoe ruposus3 xupa’?

Uro Takoe ruipupoBaHue xupa?

Uro Takoe peaxiysi OMbUICHUS ?

KakoBbl pyHKIMH KHPOB B Opranu3Me?
Uro Ha3bIBaeTCs CIOKHBIMU 3pupamu?

NV hE LD —

IIpakTnyeckas padora Ne§
«AMHMHOKHUCJIOTBID)

He.]'ll): HU3Y4YUTh OCHOBHBIC XUMUUYCCKUC CBOMCTBA aMHUHOKHCJIOT.

AMMHOKHCJIOTBI — OPraHUYECKHUE BEILIECTBA, B MOJIEKYJIaX KOTOPBIX COAEPKATCA JBE
(GyHKIIMOHAIBHBIE TPYIIIBI: aMUHOTPYINA U KapOOKCHUIIbHAS TPYIINA.

O6mas dpopmyna mosiekyn amuHOKUCIOT: - NH>—R—COOH,

rae R — aByXBaJIeHTHBIN pajuKal.

B TBepAOM COCTOSHMM M YaCTHUYHO B PACTBOPAX aMUHOKHUCIIOTHI MIPEICTABISIOT COOOM
«BHYTPEHHHE COJIN», TO €CTh COCTOAT U3 OunosapHbix HOHOB +NH;—R—COO-, o6pasyromuxcs npu
obpatumoM niepenoce npotona (H") oT kapOOKCHIIbHOMN TPYIIIbl K aMHUHOTPYIIITIE.

O6mas popmMyIa mpeneabHbIX AMHUHOKUCIIOT C OJHON KapOOKCUIBLHOM U OJTHOW aMUHOTPYIIIION —
CoHo +1NO..

XuMHn4yecKue CBOMCTBA AMMHOKHUCJIOT

1. T'openue:

4NH,CH,COOH + 130, —* 8CO, + 10H,0 + 2N,

2. BzaumonencTBue ¢ BOJIOM:

NH,CH,COOH + H,0 ¥— +NH;CH,COOH + OH"

NH,CH,COOH + H,0 *— NH,CH,COO + H;0" (NH,CH,COOH *—~ NH,CH,COO + H")

AMUHOKHUCIIOTHI — aM(OTepHbIE OpraHMYecKHe BelecTBa. B BOJHBIX pacTBOpax OOJIBIIMHCTBA
aMUHOKHCIIOT cpefia C1abOKUCIOTHASI.

3. Peakunu ¢ pacTBOpaMH LIEI0YEH:

NH,CH,COOH + NaOH —* NH,CH,COO—Na" + H,O (NH,CH,COONa — amunoamerar
HaTpus)
4. Peakuuu ¢ pacTBOpaMH KHUCIIOT:
2NH,CH,COOH + H,SO4 —* (NH;CH,COOH),SO4

mHAIFH (CynbGhaT TIIUIHAS )

5. DTepuduxanys

6. Kogneuncarnus.

I'pynna —CO—NH— Ha3biBaeTCsl aMUIHON IPYNION, a 00pa3yIoLUecs MOIUMEPHI -
MOJIUAMUIAMHU.

[Tonnamuabl 0-aMUHOKHMCIIOT Ha3bIBAIOTCS MENTUAAMH. B 3aBUCMMOCTH OT 4KCIia OCTaTKOB
AMUHOKHCIIOT Pa3JIMYatoT TUTICTITU B, TPUTICTITHIBI, TOTUIEHTHABL. B TaKuMX COeAMHEHUSX TPYTIIHI —
CO—NH— Ha3bIBalOT NENTUIHBIMU TpyHHamMu, a cBsi3b C—N - NEeNTUHOH CBA3BIO.

K nonunentuaam otTHOcATCs 6enku. B nx Monekynax npuUCyTCTBYIOT OCTaTKU HE OJHOM, a
HECKOJIbKMX aMUHOKHUCIOT. [Ipu ruaponuse 6enkoB (B KUCIOTHOM cpefie UiH Mo JeHCTBUEM
dbepMeHTOB) 00pa3yeTcsi CMECh aMUHOKHCIIOT.

IHosy4yeHnune o-aMUHOKHCJIOT.
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1. 13 kapOOHOBBIX KUCIIOT:

CH;—CH,—COOH + Cl, - CH;—CHCI—COOH + HCl
CH;—CHCI—COOH + 3NH; — CH5>—CH(NH,)—COONH, + NH,4Cl
CH;—CH(NH,)—COONH, + HCl - CH;—CH(NH,)—COOH + NH.CI
2. lM'upponus GenkoB.

3amanue:
1. Hamucatk ypaBHEHHE pPEeaKIliy, TOATBEPKIAIONINE XUMUIECKUE CBOWCTBA

AMUHOYKCYCHOM KUCIOTBI.

2. Beruucnure maccy OpoMHOI BOABI C MaccoBOit oneit 6poma 3,5%, koTopas morpeldyeTcs
JUTSl IOJTHOTO B3aumoaenctBus co 150 r 2%-ro pacTBopa METUIaHWIMHA.

3. B dem mposBisieTcs ABOWCTBEHHOCTh XUMHUECKUX PEaKIINi aMUHOKHUCIIOT?
Hanumure peakuuu noixyyeHuss aMUHOKCHIIOT.

5. Kakue BeniecTBa Ha3bIBAIOTCS aMUHOKHUCIIOTaMU?

IIpakTnyeckas padora Ne9
«beakm»

Iesb: 03HAKOMUTBHCS C IPUPOIHBIMU MOTUMEPaMU (OEJIKH).

BeJsikn — 3T0 BBICOKOMOJIEKYJIISIPHBIE OPraHUYECKHUE COEAMHEHUS], KOTOPbIE COCTOST U3 yriepoJa,
BOJIOPOJIa, KHCIIOPOa, CephI U a30Ta. B cocTaB HEKOTOPBIX 0eNKOB BXOAUT Gochop, a TakKe KaTHOHBI
METaJIOB.

Benxu siBisitoTcst OMomnonmmMepaMu, KOTOPBIE COCTOSIT U3 MOHOMEPOB aMUHOKHCIIOT. Mx
MOJIEKYJISIpHAsl Macca BapbUPYeTCs OT HECKOJIBKUX THICSAY A0 HECKOIBKMX MUJUIMOHOB, B 3aBUCUMOCTH
OT KOJINYECTBA AMUHOKHCIIOTHBIX OCTAaTKOB.

B cocraB 6enkoB BXoauT Bcero 20 TUMOB aMUHOKHUCIIOT U3 170, HaliICHHBIX B )KUBBIX
OpraHusmax.

Otnuune Mexay Oenkamy U MEeNTUAAMU 3aKII0YaeTCsl B KOJINYECTBE aMMHOKHUCIOTHBIX
ocraTtkoB. B Oenkax nx Oosee 50, a B mentugax Meree 50.

B HacTos1ee BpeMs BbIJIEJIEHO HECKOIBKO COTEH Pa3IMYHbIX MENTHIOB, KOTOPbIE BBHIIOIHSIOT B
OpraHU3ME CAMOCTOATEIbHYIO (PU3UOIOTUYECKYIO POJIb.

K nentunam otHOCSTCS:

1. [lenTuaHble aHTUOMOTUKH (TPAMULIUANH S).

2. PerynsaTopHble NENTHIbI — BELIECTBA, PErYIUPYIOLINEe MHOI'HE XMMUYECKHE PEAKLIUU B
KJIETKaX M TKaHSIX OpraHu3Ma. K HUM OTHOCSATCS: TENITHIHBIE TOPMOHBI (WHCYJIHH), OKCUTOINH,
CTUMYJIUPYIOIIMN COKpaIlleHHEe ITIaJAKONH MyCKyJIaTyphl.

3. Heitponentumpi.

B 3aBHCHMOCTH OT CTPOSHMS Pa3JInYalOT NPOCTHIE U CIIOKHBIE OEIKH.

1. IIpocThie OeIKM COCTOSIT TOJIBKO U3 OEJIIKOBOM YacTH.

2. Ci0oxHbIe UMEIOT HEOCTKOBYIO YacTh.

Ecnu B kauecTBe HEOEITKOBON YaCTH MCTIOIB3YETCS YIIIEBO, TO 3TO FJIMKOMPOTEHbI.

Ecnu B kauecTBe HEOETKOBON YAaCTH UCHOIB3YIOTCS JIMIMU/IBI, TO 3TO JUIONPOTEHABI.

Ecnu B kauecTBe HEOETKOBON YaCTH MCTIOIB3YIOTCS HYKJICHHOBBIE KUCIIOTHI, TO
3TO HYKJI€ONPOTEHIbI.

Benku uMeroT 4 OCHOBHBIX CTPYKTYPBI: IIEPBUYHYIO, BTOPUYHYIO, TPETUYHYIO, YETBEPTHUHYIO.

1. Ilog mepBUYHOI CTPYKTYPO# NOHUMAIOT [TOCIIEI0BATEILHOCTh AMUHOKHUCIOTHBIX OCTaTKOB B
nonunentuaHoi nenn. OHa yHUKaJIbHA IS JII000T0 Oelika M OnpeAessieT ero ¢opmy, CBOMCTBa U
byHKIHH.
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3HAaYUTENbHOE COBIAJICHUE IEPBUYHON CTPYKTYPBI XapaKTEPHO IS OSIKOB, BHITOTHSIOLIUX
CXOJIHbIE (PYHKIIUU. 3aMEHa BCETO JIUIIh OJTHON aMUHOKUCIIOTHI B OJTHOU U3 IETICH MOYKET U3MEHUTh
dbyHKIMIO MOJIeKybl Oeka. Hampumep, 3aMeHa riiyTaMUHOBOM KUCIIOTHI Ha BaJIWH MPUBOAMT K
00pa30BaH1I0 aHOMaJILHOI'O FeMOIVIOOMHA U K 3a00JIeBaHNI0, KOTOPOE HA3bIBAETCS
CEpPHOBUAHOKIIETOYHAS aHEMUSL.

2. Bropu4yHasi CTPYKTypa — yIOpsAJI04EHHOE CBEPTHIBAHNE ITOJIMIIENTUIHON LIENN B CIIUPAJb
(MMeeT BUJ pacTAHYTON MPY>KUHBI). BUTKH crivpalii yKperstoTcs BOAOPOIHBIMU CBS3SIMH,
BO3HHMKAIOIIUMH MEXK]Ty KapOOKCHIBHBIMU IpyIiniamMu 1 amuHorpytmamu. [Ipakruaecku Bce CO- u NH-
TpyNIbl IPUHUMAIOT y4acTHe B 00pa30BaHUH BOAOPOIHBIX CBSI3EH.

3. TpeTu4Hasi CTPYKTYpPa — YKIAJKa MOJTUIEHTHAHBIX IIETIEH B TJI00YJIIbI, BOSHUKAIOIIAS B
pe3yNbTaTe BOSHUKHOBEHHSI XUMUYECKUX CBSA3EH (BOJAOPOIHBIX, HIOHHBIX, TUCYIb(MUIHBIX) U
YCTaHOBJICHUS TUIPOPOOHBIX B3aUMOCHCTBUN MEXKIY paauKalaMid aMUHOKHCIIOTHBIX OCTaTKOB.

4. YeTBepTUYHAS CTPYKTYPA XapaKTepHA IS CIOKHBIX OEJIKOB, MOJIEKYJIbI KOTOPBIX
00pa3oBaHbl AByMs U OoJiee TII00yIaMHu.

YTpara 6enKOBOI MOJIEKYJION CBOEH MPUPOTHOM CTPYKTYpPHI Ha3biBaeTcs AeHaTypanueii. OHa
MO>KET BO3HUKHYTD ITPU BO3JICHCTBUM TEMITEPATYPhl, XUMHUECKUX BEIIECTB, P HArPEBaHUU U
00JTy4YeHUH.

Ecnu npu nenatypanuu He HapyIICHBI IEPBUYHBIE CTPYKTYPHI, TO IPH BOCCTAHOBJICHUH
HOPMAJIBHBIX YCJIOBHUH O€IIOK CITOCOOEH BOCCO3/IaTh CBOIO CTPYKTYPY. DTOT MPOIECC HOCUT
Ha3BaHue peHaTtypaums. CiieJ0BaTeIbHO, BCE 0COOCHHOCTH CTPOEHHUS OeliKa ONpPeIeIsIOTCs IEPBUYHON
CTPYKTYpOH.

CepnoBHIHOKJIETOYHAS aHEMUS — 3TO HACJIE/ICTBEHHAs! 00JI€3Hb, IPU KOTOPOM 3pUTPOLUTHI,
Yy4acTBYIOIIHE B IEPEHOCE KUCIOPO/a, BHITIIAIAT HE B BUJIE AMCKA, a TPUHUMAIOT (hopmy cepria.
HenocpencrsenHoi npuynHON n3MeHEHUs: (OPMBI SIBIISIETCS HEOOIbIIOE U3MEHEHNE XUMUYECKON
CTPYKTYpbI TeMOrI001Ha (OCHOBHOTO KOMIIOHEHTA 3PUTPOIIUTA).

CuMIITOMBIL: IOTEPS TPYAOCTIOCOOHOCTH, TOCTOSIHHAS OT/BIIIKA, YUallleHHOE cepAaleOueHue,
MOHM)XCHHBI UIMMYHUTET.

OnHUM U3 IPU3HAKOB CEPIIOBUAHOKICTOYHON aHEMHH SIBJISIETCS HKEJITU3HA KOKHBIX TTOKPOBOB.

KoHTpoJibHbIE BOIPOCHI:

Uro npencrasisioT codboi O6enku?

[Touemy Oenku HeNb3s BBIBECTU OJHOM GopMyIoif?
Uro Takoe nenTuaHas CBs3b?

YTo nmpoucxoauT NpH rujapoiuse oenka?

Urto Takoe neHatypanus oenka?

Uro Ttakoe peHaryparus 6enka?

KaxoBbl (pyHKIIMN O€TKOB B Opranusme?

Nk L —

IIpakTHyeckas padora NelQ
«IlimacTmaccesl. Kayuyku. Bosiokna»

He.]'lbl HU3YYIUTH CBOMCTBaA IJ1acTMaccC, KaydyKOB U BOJIOKOH U O3HAKOMHUTBCH C UX IIPUMCHCHHUCM.

BricokomonekyisipHble coequHeHNs. Peakiiuy noiuMepu3anuy 1 MOJIMKOHIEHCALUH.
[Tomumepsl. ITnacTmaccel, BOJOKHA, Kay4yKH.

BricokoMOeKyIsipHbIE BEILIECTBA, COCTOSIINE U3 OOIBIINX MOJIEKYJ LIETHOI'O CTPOEHUS,
Ha3bIBAIOTCS MOJTUMePaMH (OT IPey. «IOJIN» — MHOT'0, «KMEPOCY» — YacTh).

Mosekyia nmoaumepa Ha3bIBaeTCd MAKPOMOJIEKYJIOH (OT rped. «Makpocy» — OONbIIOH,
JUIMHHBIN). MonekyspHas Macca MaKpOMOJIEKYJI JIOCTUTaeT JIeCATKOB — COTEH ThICAY (U JaXke
MUJJIMOHOB) aTOMHBIX €IMHULL.
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COCI[I/IHCHI/ISI, N3 KOTOPBIX 06p33yIOTC$I IMOJIMMEPHI, HA3BIBAIOTCA MOHOMEPaAMM.

['pynma aToMOB, MHOTOKPAaTHO TOBTOPSIOIIASACS B LIEMTHOM MaKpOMOJIEKYJIie, Ha3bIBACTCA
€€ CTPYKTYPHBIM 3BE€HOM.

MoHoMepbI — HU3KOMOJIEKYJISIPHBIC BEILIECTBA, U3 KOTOPBIX 00pa3yIOTCs MOJUMEPHI.

Crenenb MOJTMMEPU3ANUM — YUCIIO, TTOKA3BIBAIOIIEE KOJTMYECTBO AJICMEHTAPHBIX 3BCHBEB B
MOJIEKYJIE MOJIUMEpA.

Crenenp NoauMEpU3ali 0OBIYHO 0003HAYAETCSI MHIECKCOM «N» 32 CKOOKaMH, BKIIFOUAIOIIUMH B
cebs crpykrypHoe (MoHOMepHOe) 3BeHO: (—CH>—CH,—),.

Kaaccnduxkanus nonumepon

[TonumMepsl, MAaKPOMOJIEKYJIbI KOTOPBIX TTOCTPOEHBI CTPOTO OMPEEIEHHBIM CIIOCOO0M,
Ha3bIBAIOT PeryJIsAPHbIMH.

[Tonumep Ha3bIBaeTCS CTEPEOPeEryasipHBIM, €CIIM 3aMECTUTENIH R B OCHOBHOIA 11enu
makpomoutekyl (—CH,—CHR-), pacmnosiosxeHsl yHopsI09€HHO.

CrepeoperyasipHble TOTUMEPHI 00JIaAI0T TOPA3/I0 JIYUIIUMHU CBOWCTBAMU — IJIACTHYHOCTHIO,
IMPOYHOCTBIO U TeHHOCTOﬁKOCTBm; OHH CIIOCOOHEI KPHUCTAJININ30BATLCA, B OTIIMYUC OT HEPCTYJIAPHBIX.

Kaaccuduxanus no crpykrype

IIo CTPYKTYPC NOJHUMEPHI ACTIATCS HA: JIHHeﬁHbIe, PA3BETBJIECHHDLIEC U ITIPOCTPAHCTBCHHLIC.

JIuneiinbie Pa3BerBiIeHHBIC IIpocTpancTBeHHBIE

CocrosT u3
MIOCJIE0BATEIBHOCT
Y TOBTOPSIFOLIUXCS Makpomouekyi
3BEHBEB C OOJIBIINM bl Pa3BETBIECHHBIX

XUMHUYECKUE CBA3U UMEIOTCS U MEKY
OTHOLIEHUEM JUIMHBI UMEIOT OOKOBBIE
HETsIMH, 00pa3yst MPOCTPAHCTBEHHYIO
MOJIEKYJIBI K €€ OTBETBJICHUS OT LICTIH, CTOVKT
MOIMEPEYHOMY Ha3bIBAEMOM TJIaBHOU PYKLYDY
. Pesuna, gpenongpopmanvoecuonvie cmon

pasmepy. WM OCHOBHOM ol

ILlennonosa, Kpaxman

NOAUDIMUTICH HUSKO20
0asnenust, Kanpo

JIuHeiiHbIe — MaKpPOMOJIEKYJIIBI COCTOST M3 MOCIEA0BATEIFHOCTH MOBTOPSIIOIIUXCS 3BEHBEB C
0O0JIBIIMM OTHOIICHHEM JJIMHBI MOJIEKYJIBI K €€ TIOTIEPEUHOMY pa3Mepy (1eJITI0I03a, TOTUITUIICH
HU3KOTO JIaBJICHUS, KAIlPOH).

Pa3BeTBJIeHHbIE — MaKpOMOJIEKYJIBI KOTOPBIX UMEIOT OOKOBBIE OTBETBIICHHUS OT IIETIH,
Ha3bIBAEMOM TJIABHOM MJIM OCHOBHOM (Kpaxmal).

CeTuaTble (IPOCTPAHCTBEHHbIE) — XUMHUYECKHE CBSI3U UMEIOTCS M MEXKIY LENsIMU (pe3rHa,
(denondopmanbIeruIHbIe CMOJIBI).

K.Haccnquaunﬂ IO MPOUCXOKICHUTO

IIo CHOCO6Y MOJIYYCHU A MOJIMMEPHI ACIIATCA Ha: MPUPOAHBIC, CHHTCTUYCCKHUEC U
HCKYCCTBCHHBIC.
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CHuHTeTHUYECKHE

IIpupoaHbie BOJIOKHA HckyccTBeHHbIC
BOJIOKHA
[TomyuaroT MoIHOCTHIO
[Tomyuarot
Henocpencreenno XUMUYECKHUM ITyTEM B .
Moau(puKalye HaTypanbHbBIX
CYILECTBYIOT B IIPUPOJIEC peakuusaxX MOJIMMEPU3aLUU U
MOJIMMEPOB
e XJIONOK MOJINKOHICHCALINH
* ayemamuoe 80N0KHO
e wepcmo *  Kanpow
. . e yeunynouo
*  HAMypanbHbulll WeaK *  HAUNIOH
* BUCKO3a
e Jlascau

IIpupoanbie moJiMMepbI HEMOCPEACTBEHHO CYIIECTBYIOT B MPHUpOAe (Kpaxmal, eJUIi0I03a U

Ip.).

CuHTeTHYeCKHe MOJTUMePBHI MOIYYaIOT MOJTHOCTHI0 XMMUYECKUM ITyTEM B PEAKITHIX
NOJMMEPH3AIMY U TTOJIMKOHICHCAINH (TTOJIMATUIICH, TIOUXJIOPBUHIII, (PeHON-(hOpMaIbICTHIHbIC
CMOJTBI, METHJIMETAKpUIIAT U T.11.). He uMeroT aHanoros B mpupo/e.

HckyceTBeHHBIE — TIOTYYa0T MOTU(HUKAIMEH HATYpaTbHBIX MOJIMMEPOB (BHCKO3a —
MOIM(ULIMPOBAHHAS LEJITI0NI03a, PE3UHA —MOAU(PHUKAIUS HATYPATIbHOTO KayuyKa).

Knaccudukanus no XuMH4eCKOMY XapakTepy

IIo XUMHNYCCKOMY XapaKTEpPY U COCTABY IMOJUMEPBLI U XUMHUYCCKHEC BOJIOKHA OBIBAIOT:
HOJII/IZ)(I)HpHI)Ie, MoJIMaMHUAHBIC, 3JICMCHTOOPIraHUYECCKUEC (HanpuMep, erMHI/IﬁOPFaHH'ICCKI/Ie

MOJIUMEPDHI).
HHonumspupHbie IHonmamuauble
JJIeMeHTOOpraHu4YecKue
NMoJIMMepbI NMoJIMMepbI
Copaeprxar aToMbl Ipyrux
Copepaxar rpynmy - AP APy
Copnep:xar rpymniy - XHUM. JICMCHTOB (KPEeMHHIA 1
COO-
CO-NH>— ap.).
Jlascan . .
Haiinon, kanpon Kpemnutiopeanuueckue
(noausmunenmepegmanam,)
noaumepwl

HoausdupHble MOJMMePbI — COJEPKAT TPYIITY CIOXKHBIX 3¢(pupos -COO-.
IHonmuamuaHbie MOJMMEPbI — COACPKAT NeNTUIHYIO CBsA3b -CO-NH,-.
DJIeMEeHTOOPraHu4YeCKUe MOJIUMePbl — COJIEPKAT ATOMBI APYTHX XUMUYECKUX FIIEMEHTOB

(momumo C, H, O, N).

Kanaccupukanus mo cnocody mossydyeHust

[Tonumeps! nonyyaroT 1100 peakuusIMU MOJUMEPHU3aLHH, JIN00 MOJUKOHAEH CAIUeH.

Mommmepu3zauus

THoaukoHaeHcanusa
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OT0 NMPUCOETUHEHHE OJHUX MOJIEKYJI K O6pa3oBaHue noauMepa MPOUCXOIUT 3a

JIPYTHUM 3a CYET pa3pbiBa KPATHBIX CBA3EH. cueT peakiuu 3amernieHus. [lpu
ITo6o4HbIE MPOAYKTHI, KaK MPAaBUJIO, HE 3TOM 00pa3yeTcsi HU3KOMOJIEKYJISPHbIH
o0pasylorcs. NMO00YHBIH MPOAYKT.

Tonusmunen, norunponuner u op. DenongopmanvoecuoHas cmoua, Kanpou

Ioaumepu3anusi — npouecc 06pa3oBaHUs BEBICOKOMOJIEKYJISIPHOTO BellleCTBa(II0JUMepa)
MyTEM MHOTOKPATHOTO PUCOEINHEHHUS MOJIEKYJI MOHOMEpA K aKTUBHBIM LIEHTPAM B pacTylLleH
MOJIEKYJIe MoJIuMepa.

IosmkonaeHcanus — nporecc 00pa3oBaHUs BBICOKOMOJIEKYIISIPHBIX COETUHEHUH,
NPOTEKAIONIUI 110 MEXAHNU3MY 3aMELICHHS U CONPOBOXKIAIOLINICS BbIJIEIEHUEM TOOOUHBIX
HU3KOMOJIEKYJISIPHBIX TPOAYKTOB (OOBIUHO 3TO BOJA).

CBoiicTBa MOJIMMEpPOB

ITo cBoiicTBam TTIOJIMMEPBI MOKHO pasACJIMTh Ha: TCPMOPECAKTUBHBIC, TCPMOILUIACTUHYHBIC U
3JIaCTOMEPLI.

TepMopeakTHBHBIE TepMmomiacTu4YHbIE J1acToMepsbl
MenstioT hopMy mpu DnacTUYHBIC
HarpeBaHWU M COXPAHSIOT BEIIECTBA MPHU Pa3HBIX
HenuaBkue u HeanacTHYHBIE MaTEPUATBI. N
ec. TEMIEpaTypax.
Denonghopmanvoe2udHvle cMOabl, NOAUYPEMA .
Honusmunen, Hamypanvhwiii
HOAUCTNUPO, Kay4yK, NOAUXI0pOnpe
NOTUBUHUTIXTIOPUO H

TepmopeakTUBHBIE MOJMMEPBI — TUIACTMACCHI, IEpepabOTKa KOTOPBIX B U3CIUS COMPOBOKIACTCS
HEOOPaTUMOM XMMUYECKON peakueil, MpUBOIsIIeH K 00pa30BaHUIO HEIJIABKOTO M HEPACTBOPUMOTO
MaTepuaia.

Hanpumep, penondopmanbieruinbie CMOJIbI, MOJIUYPETaH.

TepmonsiacTUYHbIE MOJUMEPBI — MEHSIOT (DOPMY B HATPETOM COCTOSTHUU M COXPAHSIOT €€
MOCTIE OXJIAXKACHHUS.

Hanpumep, moau3TUICH, TOJUCTUPOI, TTOTUXIOPBHHUI U T. 1.

DJiacToMepsbl — 00J1aJJaI0T BBICOKOAJIACTUYHBIMHI CBOMCTBAMU B IIIMPOKOM HHTEpBaJIe
TEMIEPaTyp.

Hanpumep, HaTypaJIbHBIN Kay4dyK.

MosmMepu3anus ¥ NOJTUKOHIEHCAUS

IHonumepuzanus

CreneHb MOJTUMEPHU3ANUH — ATO YHUCIIO, TOKA3BIBAIOIIEE CKOJIBLKO MOJIEKYJI MOHOMEpa
COEIMHUIIOCH B MAKPOMOJIEKYITY.

Crenenp noauMepU3aui 0OBIYHO 0003HAYACTCS MHICKCOM «N) 32 CKOOKaMU, BKITFOYAIOIINMH B
ce0s cTtpykrypHoe (MoHOMepHOE) 3BeHO: (—CH>—CH>—-),

XapakTepHble NIPU3HAKHU NOJIUMePH3aLNHU.

1. B ocHOBe noaumepu3alyy JeKUT peaKuus NPUCOeANHEeHHUsI.

2. Tlonumepu3zaius — HeNHAs peaKuMs, BKIOYAET CTaJU1 HHULIMUPOBAHU, POCTAa U OOpbIBA LIEIIH.
DneMeHTHBIN cocTaB (MOJIEKYISIpHBIC (POPMYIIB) MOHOMEpA U MOJIMMEPa OAMHAKOB.
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KaranuzaTtopamu noaumepusanuyd MOTYT ObITh: MeTANJIMYeCKHii HATPUIi, MePOKCHIbI,
KHCJIOPOJ, METALJIOOPraHnYecKHe COeINHEeHUsl, KOMILIEKCHbIE COeJUHEeHHUS].

[Ipouecc oOpa3oBaHMs BBICOKOMOJIEKYISIPHBIX COSAMHEHUN TPU COBMECTHOW MOTUMEPHU3AIIH
JBYX WM 00Jiee pa3IuIHbBIX MOHOMEPOB HA3BIBAIOT COMOJIUMEPH3aIUei.

KonTposibHbIe BONIPOCHI:
1. Yro Takoe nmoaumepsi?

Ha xakue rpynnsl gensrcs noaumepsl?

JlaTb onpesieneHye miacTMaccam.

JlaTb onpenienenre peakuy MoJIuMepU3aluy 1 MOJTMKOHICHCAIUH.
UYro Takoe MoHOMEp U nosiuMep? B ueM ux otiinuue?

HazoBute n3zBecTHbIE OMOMONINMEPHI.

Kaxue nBa Buja Kaydyka pa3jinyaror.

Uro Takoe BynkaHU3aLus?

e A A

KT0 monyuun cunteTnueckuii kayayk?

IIpakTHyeckas padora Nell
«Ilepuoanuecknii 3axkoH u Ilepuoanyeckasi cucreMa xuMudeckux dJiemenron . U.
MenpaeneeBa»

Hean: PaccMOTpeTh B3aMMOCBSI3b COCTABA U 3JIEKTPOHHOU CTPYKTYPBI aTOMOB XUMHUYECKHUX
371eMeHTOB ¢ ux noyioxkenuem B [ICXD JI.M1.MeHnneneeBa, nepuogMIHOCTh PACIIOIOKEHUS S3JIEMEHTOB U
U3MEHEHUE IEKTPOHHBIX KOHQUTYpAIHiA UX aTOMOB, OTBEYAIOIIIEe TIEPUOUIHOCT U3MEHEHUS X
CBOMCTB; 3HAYCHHE MEPUOIUICCKOTO 3aKOHA VISl Pa3BUTHS HAYKH M IHAJIEKTUKO-MAaTePHUaIbLHOTO
MOHUMAaHUS TPUPOIBL.

Ilepuoaguyecknii 3akoH Xxumudecknx 3j1eMmeHToB /.. MenaesieeBa (coBpeMeHHas
(dbopMyIUpOBKa): CBONCTBA XUMUYECKUX JIEMEHTOB, a TAKXKE IIPOCTHIX U CIOKHBIX BEIIECTB, UMU
00pa3yeMbIX, HaXOIATCS B IEPUOANYECKON 3aBUCHMOCTH OT 3HAUYEHUS 3apsi/ia U3 aTOMHBIX sJIEp.

IHepuoanueckasn cucrema JI.1. MenaeneeBa — rpaguyeckoe BeIpaskeHHE MEPUOINIECKOTO
3aKOHA.

EcrecTBeHHBIN psii XUMHYECKHUX 3JIEMEHTOB — Pl XUMHUECKUX 3JIEMEHTOB, BBICTPOEHHBIX 10
BO3pPACTaHUIO YHCIIA IPOTOHOB B SAPAX UX ATOMOB, WM, YTO TO KE CAMOE, [0 BO3PACTaHUIO 3aps/10B
siiep 3TuxX aroMoB. [TopsIKoBBI HOMED JIEMEHTA B 3TOM PsAly paBEH YKUCIY IIPOTOHOB B SpE JIH0O0T0
aToma 3TOro 3JIEMEHTA.

Tabnua XuMHUYECKUX IIEMEHTOB CTPOUTCS IyTEM «pa3pe3aHus» eCTECTBEHHOTO Psiia
XUMHUYECKHX 3JIEMEHTOB Ha MePHOAbl (TOPU30HTANILHBIE CTPOKU TAOIUIIBI) U O0BEIUHEHUS B TPYIIIIHI
(BepTHKaJIbHBIE CTOJIOIBI TAOIHUIIBI) SIIEMEHTOB, CO CXOHBIM JIEKTPOHHBIM CTPOSHHUEM aTOMOB.

B 3aBucumoctu ot crioco6a 00beJMHEHHSI 3JIEMEHTOB B TPYIIIIBI TA0IHIIA MOXKET
OBITH IIMHHOMEPUOHOI (B TPYIITBI COOPAHBI AIIEMEHTHI ¢ OJIMHAKOBBIM YHCJIOM U THIIOM BAJICHTHBIX
3JIEKTPOHOB) U KOPOTKONEPHOAHOM (B IPYMIIbI COOPaHbI 3JIEMEHTHI C OJMHAKOBBIM YHCIIOM BaJICHTHBIX
3JIEKTPOHOB).

['pynmbl KOpOTKOMEpHOAHOM TaOIUIIBI IEATCS Ha MOATPYIIHI (TJ1aBHbIE U MO0OYHbBIE),
COBIAJAONIUE C TPYIIIAMH JUIMHHONIEPUOIHON TaOIHIIBL.

Y Bcex aTOMOB 3JIEMEHTOB OJIHOTO IEPUOAa OJUHAKOBOE YHMCIIO JIEKTPOHHBIX CIIOEB, PABHOE
HOMEPY IIEpUOIaA.

Yuco s5eMeHToB B nepuojax: 2, 8, 8, 18, 18, 32, 32. BoJabIIMHCTBO 371EMEHTOB BOCBMOIO
IIEPHO/1a ITOJIyYEHBI HCKYCCTBEHHO, ITOCIIETHUE 3JIEMEHTHI 3TOTO IIEPHO/Ia ele HE CUHTE3UpOBaHbl. Bee
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HEepuo/Ibl, KpOME MEPBOr0 HAYMHAIOTCS C 3JeMeHTa, oOpasytouiero mienoyHoi meramt (Li, Na, K u 1.
11.), @ 3aKaHYUBAIOTCS dJIEMEHTOM, oOpasyromum Onaropoansiii ra3 (He, Ne, Ar, Kr u 1. 1.).

B kopoTkoneproaHoii Tabauie — BOCeMb IPYI, KaXaas U3 KOTOPbIX JAEIUTCS Ha 1B
HOATPYIIbI (TJIaBHYIO M TOOOYHYI0), B JUIMHHONIEPUOAHOM TabiuIle — IIeCTHAAATh Py, KOTOpbIE
HYMepYIoTcsl puMckuMu udpamu ¢ 6ykBamu A unu B, nanpumep: 1A, 11IB, VIA, VIIB. I'pynna [IA
JUITMHHOIIEPUOIHOW TaOIMIIbI COOTBETCTBYET INIaBHOW MOATPYIIIE EPBOM IPyHIbl KOPOTKONEPHUOTHON
tabnuipl; rpynna VIIB — noGouHol noArpynme ceapbMoil rpynibl: OCTaabHBIE — AaHATOTUYHO.

XapakTEepUCTUKHA XMMHUYECKHX 3JIEMEHTOB 3aKOHOMEPHO U3MEHSIOTCSA B IPYyIIAX U IEPUOJAX.

3aganusa
1. VYka3arp 351IeMeHT, B aTOM€ KOTOPOTro: a) 25 npoToHOB # 13 31eKkTpoHOoB, 0) 41 mpoTon u 20
JJIEKTPOHOB.

2. Omnpenenuts ABa 3JIEMEHTA, B aTOME KOTOPBIX Ha IMOCIIETHEM SJHEPTeTUIECKOM YPOBHE: a) 4
BaJICHTHBIX 3JIEKTPOHA, 0) 7 BaJI€HTHBIX AJIEKTPOHA.

3. Hassath jBa 3JI€MEHTa, B aTOME KOTOPBIX: a) 3 SJHEPTeTHICCKUX YPOBHS, 0) 5
SHEPreTUYECKUX YPOBHSL.

4. Ha30BUTE 3JIEMCHTHI, HIMCIOIINE CIICAYIOIINE ISKTPOHHBIE (POPMYJIBI:
a) 1s2s22p®3s%3p°,
0) 1s*2s*2p°®3s?4s’,
B) 15?25?2p°3s?3p®4s?3d'%4p°5s'4d’.

5. VYka3aTh MECTOIOJIOKEHHE 3J1EMEHTOB B [leprnonnueckoi cucreMe XUMUYECKHUX JIEMEHTOB
JI.1. MenneneeBa, HAMUIIUTE SIEKTPOHHBIE (DOPMYIIBI aTOMOB JIaHHBIX AJIEMEHTOB: a) Ne37,
0) N30, B) Ne24, 1) Ne50.

6. YeM CXOIHBI M YEM OTIMYAOTCA 110 cocTaBy m3oTombl: a) ‘10K ¥10K, 6) *,C1 ¥";;Cl.

7. HazoBuTe MUIIHUN OKCHUJI B PSITY: OKCHJT KaJbIUs, OKCUJ] KaJIHsl, OKCUJ] YTIIepoa, OKCUT
Marfusi.

KoHTpoJibHBIC BONIPOCHI:

1. JlaiiTe onpeneneHne XMMHUECKOTO 3JIEMEHTA.

2. Kak onpenenurtpb 4ucio NpOTOHOB, HEUTPOHOB U JIEKTPOHOB B aTome? Jlokakute, 4To
aTOM — DJIEKTPOHEUTpaJIbHAs YaCTHLIA.

3. JlaiiTe omnpezaesieHre U30TOIA.

4. Ywcno monbITOK KiIacCH(pUKAUK XUMUYECKUX eMeHToB 10 J[.M. Menneneesa, cunras

BapuaHThl Tabu1, nocturano 50. Hekoropeie u3 yuensix (JI. Meiiep, . Heromenmac)

OuY€Hb OJIM3KO MOJIONLIN K OTKPBITHIO 3aKOHa. M Bce ke MM He yJalloch I0BECTH CBOU

TIOTIBITKY JI0 3aBEPIICHH. Y KaXXKUTE OCHOBHOM HEJIOCTATOK B paboTax BCex

npenmecTseHHUKOB .M. Menneneena.

UTO MOMI0XKKUI B OCHOBY KJlaccuukanuu xuMmudeckux snemeHToB J[.M.Mennenees?

HazoBure naty OTKphITHS EPUOANUECKOTO 3aKOHA M €70 COBPEMEHHYIO (DOPMYJIUPOBKY.

Kewm u rae padotan [[.1. MenaeneeB Bo BpeMsi CBOETO BETUKOTO OTKPBITHS?

Koro JI.11.MeHneneeB Ha3bIBaJI YKPEMUTEIIMM MEPUOJUYECKOTO 3aKOHA?

© N

IIpakTHyeckas padora Nel2
«CTpoeHue aTOMOB»
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Heab: 0600muTh 3HaHUS 00 IIEKTPOHHOM CTPOCHHH aTOMOB XMMHUYECKHUX JIEMEHTOB;
3aKpPENUTh YMEHUS U HABBIKA COCTABJICHUS AIEKTPOHHBIX (POPMYIT aTOMOB XUMUYECKUX IJIEMEHTOB, a
TakkKe uX rpaduyeckux n3obpaxenuii. OTpaboTaTh OCHOBHBIE MOHATHUS: «IJEKTPOHHOE 00JIAKO0»,
«aToMHasi OpOUTAIIbY, KPATLYCH.

ATOM COCTOUT M3 ATOMHOTI0 SIIPA U 3JIEKTPOHHON 000J10YKH.

SIapo aroma cOCTOUT U3 MPOTOHOB (p*) U HelTpoHoB (7°). Y aToMa BOAOpO/a SAPO COCTOUT U3
OJTHOTO TIPOTOHA.

Yuco npotoHoB N(p ") paBHO 3apsy siapa (Z) u MOpsIKOBOMY HOMEPY 3J€MEHTa B
€CTECTBEHHOM PSILy DJIEMEHTOB (M B IIEPHOIUYECKON CUCTEME DJIEMEHTOB). N(p') = Z

CymMa gucia Heiirponos N(n°), 0603Ha4aeMoro mpocto 6ykBoii N, 1 uucia
NPOTOHOB Z HAa3bIBAETCSI MACCOBBIM YHCJIOM U 0003Ha4YaeTcsi OyKBOi A.

A=Z+N (6)

DeKTpOHHAs 000JI0YKa aTOMa COCTOUT M3 IBHKYIIUXCSI BOKPYT sIpa dIEKTPOHOB (€).

Yuco 31eKTpoHOB N(e') B 3JIEKTPOHHOM 000J104Ke HEHTPaIbHOTO aTOMa PAaBHO YHUCITY
MIPOTOHOB Z B €TI0 fAJIpE.

XHUMIYeCKHii 3JIEeMEHT — BHJI aTOMOB (COBOKYITHOCTh aTOMOB) C OJIMHAKOBBIM 3apsIoM sijipa (C
OJIMHAKOBBIM YHCIIOM IIPOTOHOB B SIAPE).

H30T0MN — COBOKYITHOCTH ATOMOB OJIHOTO 3JIEMEHTA C OJJMHAKOBBIM YHCIIOM HEUTPOHOB B SIApE
(WM BUJ aTOMOB C OJIMHAKOBBIM YHCJIOM IPOTOHOB M OJJUHAKOBBIM YHCIIOM HEUTPOHOB B SI/IPE).

PazHbIie U30TONBI OTIIMYAIOTCS APYT OT APYTa YHCIOM HEMTPOHOB B SApPaX UX aTOMOB.

O06o03HaueHne OT/IENBHOrO aTOMa MJIM MU30TOIIA.

ATOMHas1 OPOUTAJIB — COCTOSTHUE JICKTPOHA B aTOMe. Y cllIoBHOE 0003HavueHne opouTanu — .
Kaxmmoii opOuTan COOTBETCTBYET JIEKTPOHHOE 00JIaKO.

OpOutanu peaabHBIX AaTOMOB B OCHOBHOM (HEBO30YK/I€HHOM) COCTOSTHMM OBIBAIOT YETHIPEX
THUIIOB: S, p, d U f.

OpOuTany 0AHOTO CII0s1 00Pa3yIOT IJIEKTPOHHBIH («IHEPreTHYeCKHii») YPOBeHb, UX SHEPTHH
OJIMHAKOBHI Y aTOMa BOJIOPO/1a, HO Pa3IMYarOTCs y JPYTUX aTOMOB.

OnHOTHITHBIE OPOUTANIN OJJHOTO YPOBHS TPYIIIUPYIOTCS B 3J1€KTPOHHbIE
(3HepreTuYecKue) Mo lypoBHU:

S-TIOJTypOBEHB (COCTOUT U3 OJITHON S-opOUTaNN), ycIoBHOE 0003HaueHue — .

Pp-TIOyPOBEHB (COCTOUT M3 TPEX p-opOuTaneii), ycnmosHoe obo3nauenue — CC.

d-notypoBeHb (COCTOMT U3 MATH d-opOuTaneii), ycioBHoe o0o3HadeHne — I,

f-oxypoBeHb (COCTOUT U3 CEMH f-opOuTaieii), yciaoBHoe o0o3HaueHne — LT,

DOHepruu opoUTaNeld 0JHOTO OYPOBHS OJJUHAKOBEI.

[Tpu 0603HaUEHMH TTOyPOBHEH K CUMBOITY ITOIyPOBHSI JOOABJISIETCS HOMEP CII0s (3JIEKTPOHHOTO
YpOBH$1), Haripumep: 2s, 3p, 5d 03HavaeT s-101ypOBEHb BTOPOTO YPOBHS, p-II0AYPOBEHD TPETHETO
YPOBHSI, d-TIOJTypPOBEHB IISITOTO YPOBHSI.

OO01mee 4nco MOypOBHEH HA OHOM YPOBHE paBHO HOMEpY ypoBHs 7. OO1iee uncio opoutaneit
Ha OJJHOM ypOBHE paBHO 7°. COOTBETCTBEHHO 3TOMY, OOILEE YHUCIIO 00TAKOB B OJHOM CIIOE PABHO
TaKKe n’.

O603nauenus: 00 — ceoboanHast opOuTans (6€3 3JIEKTPOHOB),

e - OpOUTAJIb C HECTTAPEHHBIM JIEKTPOHOM,

— opOuUTaJb C DJIEKTPOHHOM Mapoi (C ABYMsI dJIEKTPOHAMHU ).

[Mopsimok 3anmoTHEHUsT IIEKTPOHAMH OpOUTANICH aToMa OTPEACISIeTCS TPEMS 3aKOHAMU TIPUPOIBI
(bopMyTUPOBKH TaHBI B IPUIIOKEHUH 2):

BaJieHTHBIE 3JIeKTPOHBI — 3JIEKTPOHBI aTOMa, KOTOPhIE MOTYT IPUHUMATh y4acTHE B
00pa30BaHUM XUMHUYECKHUX CBA3EH. Y I000T0 aTOMa 3TO BCE BHELIHUE JIEKTPOHBI ILTIOC TE
NpeABHEIIHUE JIEKTPOHBI, SHEPTHUs KOTOPBIX 0oJbIle, yeM y BHemHUX. Hanpumep: y aroma Ca
BHEIIHKE DJIEKTPOHBI — 4s°, OHU XK€ U BAJICHTHBIE; y aroMa Fe BHeIHue 2J1eKTpOHbI — 45%, HO y HETO €CTh
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3d°, cnenoBaTeNnbHO y aTOMa JKeJIe3a 8 BaCHTHBIX SJIEKTPOHOB. BajeHTHas 21eKTpoHHas (popMyIia
aToMma Kaiuplus — 4s°, a aToMa xenesa — 4s23d°.

3aganus
1. HamummuTe smexTpoHHbIe popMyisl 1us nonos: Fe*', Cl, S*, Cu®’, Cr*'.

2. HanwumuTe 51eKTpOHHYIO PopMyITy aToma kene3a. Kak pacmpenensiroTcs 3IeKTPOHbI Ha
d - momypoBHe? YKakuTe BBICIIYIO BAJICHTHOCTb XKele3a.

3. CocrtaBbTe NEKTPOHHBIE CXEMBI CTPOCHHUS MOJIEKYI1. B kakoil Monekyme cBsI3b
KoBasieHTHas nonsipHast: a) Cl,, 6) H,, B) HCI, r) NaClI.

KonTposbHbIE BONIPOCHI:

o Kakoe ctpoenune umeet atrom?

o Kakue sneMeHTapHbIe YaCTHIIBI BXOJAT B cOCTaB siipa atoMa? Kak onpenensercs 3apsf sjapa
aToma?

e Uro ompeaensieT cyMMa MPOTOHOB M HEUTPOHOB?

o JlaliTe onpenenaeHne XMuMHYECKOT0 AJIEMEHTA.

o Kaxk onpeaenuts 4ncio NIpoTOHOB, HEUTPOHOB U 3JIEKTPOHOB B aToMe? J[OKaXKuTe, YTO aTOM —
JNEKTPOHEUTpaTbHAS YACTHIIA.

IIpakTHyeckas padora Nel3
«XuMHYeCKHe PeaKIHn»

Heab: yramyOuTs 1 0000IIUTH TEOPETUUECKHIE 3HAHUS O0YYAIOIIUXCS O XUMHUECKUX PEaAKIIHIX,
Hay4YHUTHCS BBITIOJIHATH PACUYETHI, UCIIONIB3YS (DOPMYJIBI.

XuMHUYeCKHe peaKlMU — 3TO TaKOW BUJ B3aUMOJEHCTBUS YaCTHUIL, KOTJIa U3 OJHUX
XUMHUYECKUX BEILIECTB MOIYYaI0TCs IPyrue, OTINYAIOUIMECcs OT HUX M0 CBOMCTBAM U CTPOCHHUIO.
BemiectBa, KOTOpBhIE BCTYNAKT B PEaKIIMI0 — peareHThl. BemecTsa, KOTopbie 00pa3yloTcs B XO7e
XUMHUYECKON PeaKlud — MPOAYKTHI.

B xoxe xuMuueckoii peakimu pa3pyiaroTcs XUMUIECKUE CBsI3U, U 00pa3y0TCs HOBHIEC.

B xoae xuMHuuecKkux peakiuii He MEHSIIOTCS aTOMbI, YYacCTBYIOLIUE B peakiuu. MeHseTcs TOIbKO
TIOPSIZIOK COCTMHEHUS aTOMOB B MOJIEKYJIax. TakuM 00pa3oB, YUCIIO aTOMOB OJHOTO M TOTO K€ BEIECTBA
B X0J1€ XUMUYECKON pPEaKIIUU HE MEHSETCH.

XUMHYECKUE PEAKITNN KIACCU(DHUITUPYIOT 1O pa3HbIM MpuU3HaKaM. PaccMOTpUM OCHOBHBIEC BHUIBI
KJIACCU(PUKAIIUU XUMUYECKUX PEAKITUH.

Kaaccupukanus mo 4uciay u cOCTaBy pearupyrlimx BemecTn

[To cocTaBy U 4HCITy pearupyroIrX BEIIeCTB Pa3AesioT PeakIiy, MpoTeKarIne 6e3
W3MEHEHUS COCTaBa BEIECTB, U PEAKIIUU, TPOTEKAIONIHE C U3BMEHEHHEM COCTaBa BEIIECTR:

1. Peakuuu, nporexamomue 6e3 U3MeHEHHUs1 cOcTaBa BewecTs (A — B)

K TakuMm peaknusM B HeOPraHu4ecKoil XMMHH MOKHO OTHECTH aJUTOTPOITHBIE TTEPEXOIbI
MPOCTHIX BEIIECTB U3 OJHON MOAU(PUKAIIUU B APYTYIO:

SpOMGqu(:Kaﬂ — Suonowmmmase

B opranuveckoii XUMHMH K TAKUM PEaKLUSIM OTHOCSITCS peaKlHuy U30MePHU3aluM, KOraa u3
OJIHOTO M30Mepa MO/ IeHCTBUEM KaTalu3aTopa U BHEUTHUX (PaKTOPOB MOJTydaeTcs Apyrou (kak
MpaBUJIO, CTPYKTYPHBIN U30MED).

Hanpumep, n3omepuszanus OytaHa B 2-MeTUIIponaH (M300yTaH):

CH3-CH2-CH2-CH3 g CH3-CH(CH3)-CH3.

2. Peaknum, nporexkawinme ¢ K3MEHEHHEM COCTaBa
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. Peakunu coequnenns (A + B + ... — D) — 3T0 Takue peakiuu, B KOTOPBIX U3 IBYX U
OoJiee BelecTB 00pa3yeTcst OJJHO HOBOE CIIOYKHOE BEIIECTBO. B HeOpranuveckoi XUuMHM K peaKIusam
COEIMHEHUS] OTHOCATCS PEAKLMK TOPEHUSI POCTHIX BEILIECTB, B3aUMO/ICHCTBUE OCHOBHBIX OKCHUOB C
KHUCIIOTHBIMH | JIp. B opranuyeckoii XMuMHHU TaKue PEaKIIMU HA3BIBAIOTCS
peakuMsIMU NpUucoeInHeHus. Peakuy npucoeAuHeHNst — 3TO TaKUE PEAKLUH, B XOJ1€ KOTOPHIX K
paccMaTpuBaeMor OpraHUYECKON MOJICKYJIe IPUCOCAUHSICTCS ApyTast MoJekyna. K peakiusam
MPUCOEAMHEHHUS OTHOCSTCS PeaKIui THAPUPOBAHMS (B3aUMOJICHCTBUE C
BOJIOPOJIOM), THAPATaAluH (IIPUCOEIUHEHHUE BOb), THAPOraaoreHupoBaHus (IpUCOEANHEHNE
raJIOTeHOBOJIOPOa), MOJTUMepu3anus (IPUCOSAMHEHNE MOJIEKYII JPYT K IPYTy ¢ 00pa3oBaHUEM
JUTMHHOM LIETIOYKH) U JIP.

Hanpumep, runpartanus :

CH2=CH2 + HzO — CH3-CH2-OH

o Peaxuum paznoxenusi (A — B + C + ...) — 3T0 Takue peakuu, B X0Ji¢ KOTOPBIX U3
OJIHOM CIIO’KHOM MOJIEKYJIbI 00pa3yeTcsi HeCKOJIbKO MEHEe CIOKHBIX MU MPOCTHIX BemecTB. [Ipu aTom
MOTYT 00pa30BBIBATHCS KaK MPOCTHIC, TAK U CIOKHBIE BEIIECTRA.

Hanpumep, npu pa3noKeHUU NEPOKCHIA BOAOPOAA:

2H,0; — 2H,0 + O,.

B opranuyeckoii XuMHH pa3ensiOT COOCTBEHHO PEAKIIUU Pa3NI0KEHUS U PeaKINH
oTuierieHus. Peakuuu ormenieHus (3JTMMUHAPOBAHMUS) — 3TO TaKUE PEAKIUH, B XOJI€ KOTOPBIX
IIPOMCXOJIUT OTPBIB AaTOMOB WJIM ATOMHBIX I'PYII OT UCXOJIHOW MOJIEKYJIBI I[P COXPAHEHUH €€
YIJIIEPOAHOTO CKEJIETA.

Hanpumep, peakuus OTIIEIJICHUS BOAOPO/a (IETHIPUPOBAHUE) OT MPOMAHA:

C3H3 — C3H6 + H2

Kaxk nmpaBuio, B Ha3BaHUM TaKUX PEAKILIMI €CTh MPUCTABKA «J1e». Peakuuu pasznoxeHus B
OPraHUYeCKOM XUMHUH IIPOUCXOJIAT, KaK IMPABUIIO, C PA3pPbIBOM YIJIIEPOIHON LIETIH.

Hanpumep, peakuus kpekuHra dyrana (pacuierieHue Ha 0oJiee mpoCTbie MOJIEKYJIbI PU
HarpeBaHUM WIH O] ICUCTBUEM KaTaau3aTopa):

C:H,) — C:H, + C,H¢

o Peakuuu 3aMeieHust — 3TO TaKUE PEAKIUU, B XOA€ KOTOPBIX aTOMbI UJIU TPYIIIIbI
aTOMOB OJJHOTO BEIIECTBA 3aMEILIAKOTCA HA ATOMBI WJIM IPYNIIBI aTOMOB APYroro BemecTsa. B
HEOPraHU4ecKoil XUMHU 3TH PEAKIUH MPOUCXOISAT IO CXEME:

AB+C=AC+B.

Hanpumep, 60s1ee aKTUBHBIC raJ10Te€HbI BHITECHAIOT MEHEE aKTUBHBIC U3 COSTMHEHUN.

BzaumopencTeue Hoanaa Kajaus ¢ XJI0pOM:
2KI + Cl, — 2KCl1 + L.

3amemarbCsi MOTYT KaK OTAEJIbHbIE ATOMbI, TAK U MOJIEKYJIbI.

Hanpumep, npu crijiaBieHUH MeHee JIeTy4He OKCHIbI BRITCCHSIOT 0oJiee JeTy4uune U3 Cojeil.
Tak, HeJIeTyunii OKCHI KPeMHMS BBITECHSIET OKCU/JI YTIIepo/a U3 KapOoOHATa HATPUSA IIPU CIUIABJICHUN:

N32CO3 + SiOz — NaZSi03 + COz

B oprann4eckoil XuMHMH PEaKLUH 3aMEIIEHUS — 3TO TaKUE PEAKIMH, B XOJ€ KOTOPBIX YaCTh
OpPraHuYecKoi MOJIeKYJIbI 3aMellaeTcsl Ha Apyrue yacTuubl. [Ipu 5ToM 3aMelnieHHas yacTuila, Kak
IIPABUJIO, COEIUHSAETCS C YACTHIO MOJIEKYJIbI-3aMECTUTEIS.

Hanpumep, peakiysi XJI0pMPOBAHUS MeTaHA:

CH, + Cl, - CH;C1 + HCl1

[To umciy 9acTuil 1 coCTaBy MPOIYKTOB B3aUMOICUCTBHS ATa peakKIius OOJbIIE TTOX0XKa Ha
peakiuio oOMeHa. Tem He MeHee, 0 MeXaHU3MY TaKas peaklus SBISETCS peaKIuel 3aMeleHUsI.

D Peakuuu o0MeHa — 3TO Takue pEaKUUHU, B XOJ€ KOTOPBIX /1B CIIOKHBIX BEIIECTBA
0OMEHHBAIOTCSI CBOMMH COCTABHBIMM YaCTSIMH:

AB+CD=AC+BD
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K peakuusm oOMeHa OTHOCATCS peaKIIMi HOHHOT0 00MeHa, IPOTEKAIOIINEe B pacTBOPAX;
peaKIy, WITIOCTPUPYIOIIHNE KUCIOTHO-OCHOBHBIE CBOMCTBA BEILIECTB U IPYyTHE.

IIpumep peakunu oOMeHa B HEOPraHUYECKONH XUMUHM — HEUTpanu3aius COAAHOM KUCI0ThI
1IEJI0YbIO:

NaOH + HCl = NaCl + H,O

IIpumep peakiyi 0OMeHa B OpraHMYECKON XUMUU — B3aUMOJeliCTBHE YKCYCHOM KHCJIOTHI €

1EJI0YbI0:
CH;-COOH + KOH = CH;-COOK + HO

Kaaccudukanusa XumMuyecKuX peaknuii o U3MeHEHUIO CTelleH! OKUCJIeHHUs 3J1eMEeHTOB,
0o0pa3yroiux BelecTrBa

Ilo u3MeHeHHIO cTeNeHU OKUCJIEHUS 3JIeMEHTOB XUMUYECKUE PEAKIIUU JEIIST
Ha OKHCJIHUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIMH, U PEaKLuy, Uaylire 0e3 N3MEeHEeHHUs CTeneHen
OKHUCJIEHUS] XUMHYECKUX 3JIEMEHTOB.

. OxHcauTeIbHO-BOCCTAHOBUTEIbHBIE peakuuu (OBP) — 370 peakiun, B Xxoze
KOTOPBIX CTeNeH! OKUCJIeHHUs BEUIeCTB M3MeHsI0Tes. [Ipy ToM npoucxoautT oOMeH 3J1eKTPOHAMH.

B Heopranmveckoi XMMHMH K TaKUM PEAKLUSAM OTHOCSTCS, KaK IPAaBUJIO, PEAKIIMH Pa3JI0KEHUS,
3aMelleHus], COeIMHEHUS, U BCE peaKlnu, UAYIIHE C YYaCTHEM MPOCThIX BemlecTs. i ypaBHUBAHUS
OBP ucnosnb3yoT METOI 31eKTPOHHOI0 6aaHca (KOJIMYECTBO OTAAHHBIX 3JIEKTPOHOB JIOJIKHO OBITH
PaBHO KOJIMYECTBY MOJIYUYEHHBIX) UM METO/ 3JIEKTPOHHO-HOHHOIO 0ajiaHca.

B opranuyeckoii XuMHH pa3ieisaOT PeaKMU OKUCICHHS U BOCCTAHOBJICHMS], B 3aBUCMOCTH OT
TOT0, YTO IPOUCXOJUT C OPTAHUYECKOM MOJIEKYJIOM.

Peakuum OKMCIeHHs B OPraHNYECKON XMMHUHM — 3TO PEaKLUH, B X0/1€ KOTOPBIX YMEHbIACTCS
YHCJI0 aTOMOB BOJ0OPO/AA WM YBEIMYHUBACTCS YUCIIO aTOMOB KHCJIOPO/1a B UCXOAHON OPraHUYeCKON
MOJIEKYJIE.

HanpuMmep, okucieHue 3TaHona noJ AeMCTBUEM OKCUA MEIU:

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

Peakuum BoccTaHOBJIEHHMS B OPTaHUYECKON XUMUHM — 3TO PEaKluu, B X0J1€
KOTOPBIX YBEJIMYHBACTCS YMCI0 ATOMOB BOJAOPO/AA NIM YMEHbIIAETCH YHCJI0 AaTOMOB KHCJIOPOAa B
OpPraHUYECKON MOJIEKYJIE.

Hanpumep, BocCTaHOBIIEHHE YKCYCHOTO aJIbJAerHAa BOJAOPOIOM:

CH;-CH=0 + H, — CH;-CH,-OH

. IIporonTHYecKne peakuy U peakuuu 00MeHa — 3TO TaKUe PEaKLUu, B X0J1e
KOTOpBIE CTEIIEHH OKHUCJIEHHSI aTOMOB HE U3MEHSIOTCS.

Hanpumep, HelTpanu3anys e1Koro HaTpa a30THOM KUCJI0TOM:

NaOH + HNO; = H,O + NaNQO;

Kunacenpuxkanus peakuuii no rensiosomy 3¢ gexry

[To TerumoBoMy 3 (deKTy peakiuu pa3aesaioT Ha IK30TePMUYECKHE 1 IHA0TEPMUYECKHE.

JK30TepMHUYECKHE PEaKINH — 3TO PEAKLUU, COMPOBOXKAAIOIIUECS BbIACIICHUEM SHEPTUU B
dopme termtoTsl (+Q). K Takum peakiusM OTHOCSTCS TTOYTH BCE PEAKIIMH COSTUHEHUS.

Hckiarouennss — peakius a30Ta ¢ KUCJI0POAOM ¢ oOpa3oBaHreM okcuaa azora (II) —
SHJIOTEPMUYECKAs:

N,+0,=2NO-0Q
Peaxnus raz000pa3HOro BOAOPOAA C TBEPIBIM HOAOM TaK)Ke IHAOTEPMHUUYECKAA:
H,+L,=2HI-Q
DK30TEPMHUYECKHE PEAKIIUH, B X0/I€ KOTOPBIX BBIICIACTCS CBET, HA3BIBAIOT PEAKIIUSIMU TOPEHMS.
Hanpumep, ropeHue MeTaHa:
CH4 + 02 = COz + HzO
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Taxoxe IK30TCPMHUIECCKUMMU SABJIAIOTCA:

. peakuuy eJOYHbIX METAJJIOB C BO/IOI;

. PeaKIynu, CONPOBOKAAIOIINECS B3PbIBOM;

. pa3oKeHUEe JUXPOMATA aMMOHMS («BYJIKAHUUKY);

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

. peakuuy HeHTpaIu3aluu;

. CHHTE3 METaHOJ1a;

. AJIIOMOTEPMHUHA;

. peakuy, B KOTOPhIX H3 MEeHee CTa0MJIBHBIX BelecTB 00pa3yoTcs 0osee cTa0WIbHbBIE,
. B OPraHMYECKON XMMUU — pEaKLUU MPUCOeIHHEeHHs, PEaKIU TOPEeHNsl, OKUCIeHUs U

zp.
JH/I0TepMHUYECKHE PeaKIUM — 3TO PEAKIIUU, COTIPOBOKIAIOIIUECS MOTJIOIIeHHeM IHEPTUH B
dopme Temnotsl (— Q). Kak mpaBuiio, ¢ mMOriouieHHeM TeII0Thl UAET OONBITHHCTBO
peakiuii pa3JioskeHus (peakinu, TPEOYIOINe TITUTSIHPHOTO HaATPEBAHKUA).
Hanpumep, pa3noxeHnue U3BeCTHIAKA:
CaCO3 — Ca0O + COz— Q
Takxe IJHI0TePMUYECKHUMH SIBJISIOTCS:

. peakuuu ruaposn3a;
. peakuuu, Waylne TOJbKO NPU HATPEBAHUH,
. peaKIyu, MPOTEKAOIIKE TOJHKO MPH 0YE€Hb BLICOKUX TeMIIepaTypax WM Mo/

HEﬁCTBHeM IJTEKTPUIECCKOIo paspsia.
HanpnMep, MMPEBPAIICHNEC KUCIJIOPOJa B O30H:
30,=20;—0
B opralmqecm)ﬁ XHUMMUH C IMOTJIOMCHHUEM TCINJIOTBI UAYT PCAKIUU PA3JIOKCHUS. HanpuMep,
KPEKUHI' IEHTAaHa:
C5H12 and C3H6 + C2H6— Q

Knaccudukanmus XuMH4eCKHX peaKkuii Mo arperaTHOMY COCTOSTHHIO Pearupyommx
BemecTs (1o ¢a3oBomy cocTaBy)

BemectBa MOryT CylIeCTBOBATh B TPEX OCHOBHBIX arperaTHbIX COCTOSTHUSIX
— TBEPAOM, KHJAKOM U razooopasHoM. I1o ¢pazoBomy coCTOSIHUIO pa3AeisiOT
peakliy rOMOTreHHbIe 1 reTepOreHHbIe.

. I'oMoreHHble peakiuy — 3TO TAKUE PEAKIIMU, B KOTOPHIX pearupyrolire BEmecTBa 1
MPOJYKThI HAXOJATCS B OAHOM (pa3e, M CTOJTKHOBEHHE PEArupyOIIUX YaCTHUI] MPOUCXOIUT BO BCEM
00beMe peakMOHHON cMech. K TOMOTreHHBIM peakIusiM OTHOCST B3aUMOICHCTBUS sKUAKOCTb-
JKMIKOCTh U ra3-ras.

Hanpumep, OKHCIIEHHE CEPHUCTOIO ra3a:

2S02(r) + Oz(r) = 2803(r)

. I'eTeporenHble peaknuu — 3TO PEAKIIUU, B KOTOPBIX PEArupyOIINe BEIICCTBA U
MPOJIYKThI HAXOAATCS B pa3HbIX ¢azax. [Ipu 3ToM CTOJTKHOBEHHE pearupyromux YacTHI] IPOUCXOIUT
TOJIBKO HA rpaHMIle CONPUKOCHOBeHHs (pa3. K TakuM peakuusiMm OTHOCSATCS B3aUMOJCHCTBUS ra3-
JKMIKOCTh, ra3-TBepaan ¢ga3a, TBepaasi-reepjaasi,  TBepaas pa3za — JKUJAKOCTb.

HanpuMep, B3anMo/1eliCTBHE YIJIEKHCJI0I0 ra3a U r’iIPOKCHIA KAJbIUA:

COz(r) + Ca(OH)z(p_p) = CaCO3(TB) + H,O

st knmaccudukanum peakiuii mo gazoBoMy COCTOSHHUIO MOJIE3HO YMETh ONPECISITH (pa3oBble
COCTOSIHMS BelIeCTB. DTO JOCTATOYHO JIETKO C/IEJIaTh, UCIOJIb3Ys 3HAHUS O CTPOCHUHU BEILIECTBA, B
YaCTHOCTH, O THIAaX KPUCTAITHIECKON PEIIETKH.

BemecrBa ¢ HOHHOM, aTOMHOM WM METAJVIHYECKOH KPUCTANINYECKON pelIeTKoM, KaK
MIPaBUJIO TBEP/Able IPU OOBIYHBIX YCIOBHSIX; BEIIECTBA C MOJIEKYJISIPHOI pelIeTKoi, Kak
MIPABUIIO, KMAKOCTH WIN ra3bl MPU OOBIYHBIX YCIOBHSIX.
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O6paTI/IT€ BHUMAHHC, 4YTO IIPpHU HAIrpCBaHUHN WUJIN OXJIAKACHHUU BCIICCTBA MOT'YT IICPEXOAUTH U3
OJJHOI'O (1)33OB01"O COCTOSAHUA B Apyroe. B Ttakom cj1ydac HCO6XOI[I/IMO OpPUCHTHUPOBATLCA HA YCIIOBUSA
IIPOBCACHUA KOHerTHOI\/’I pCaknuuu u (I)I/I3I/IIICCKI/Ie CBOMCTBA BEIIIECTBA.

HanpnMep, IMOJIYYCHHEC CUHTE3-ra3a IPOUCXOIUT TP OUYCHb BLICOKUX TEMIICpaTypax, rnpu
KOTOPBIX BOJda — Iap:

CH4(F) + HZO(F) = CO(F) + 3H2(F)
Takum O6p830M, ImapoBas KOHBEPCUA ME€TaAaHA — IOMOI€HHasl peaKIus.

Kiaccupukanus XuMHUYeCKUX peaKuMii 10 y4acTHIO KaTaJlu3aTopa

Karaau3arop — 3T0 Takoe BELIECTBO, KOTOPOE YCKOPSET PEaKIMio, HO HE BXOJUT B COCTaB
NPOAYKTOB peaknuu. Karanusarop yuyacTByeT B peakiuy, HO IPAKTHUECKU HE PACXOIYETCS B XOe
peakuuu. YCciI0BHO cxeMy aeiicTBus katanuzatopa K npu BaumoneiictBuu Bemiects A + B MoxHO
U300pa3uTh TaK:

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

B 3aBucHMOCTH OT HaIMYMs KaTaau3aTopa pa3inyaroT KaTATUTUYECKHE U HEeKaTaIuTHYeCKHUe
peaknuy.

. KaraiuTuyeckune peakuum — 3TO PeaKLUHU, KOTOPbIE UIYT C Y4aCTHEM KaTaJln3aTOPOB.
Hanpumep, paznoxenue 0eproneroBoii conu: 2KCIO; — 2KCI + 30..

. HekataauTnyeckue peakiuu — 3TO peakluy, KOTOpbIE UIYT 0€3 yuacTus
KaTaJau3aTopa.

Hanpumep, ropenue srana: 2C,Hs + 50, = 2CO, + 6H-0.

Bce peakiuu, mpoTeKaromye ¢ y9acTHeM B KIETKaX KUBBIX OPTaHU3MOB, IIPOTEKAIOT C YIaCTHEM
0COOBIX OEIKOBBIX KaTaJIn3aTOPOB — (epMEHTOB. Takue peakiui Ha3bIBalOT hepMEHTATHBHBIMHU.

Bonee mogpoOHO MexaHU3M NEHCTBHS U (YHKINU KaTaTU3aTOPOB PACCMATPHBAIOTCS B
OT/ENIbHOM CTaThe.

Kinaccndukanusa peaknuii 1o cnocoOHOCTH NPOTEKATh B 00PaTHOM HANPABJICHUH
OOpaTuMble peakIUM — 3TO PEaKLUU, KOTOPbIE MOTYT MIPOTEKATh U B IPSIMOM, U B U 00paTHOM
HaIPaBJICHUH, T.€. KOTJa IIPU JaHHBIX YCIOBUIX IPOAYKTHI PEAKIIMA MOTYT B3aUMOJIEHCTBOBATh APYT C

TPYTOM.
K oOpaTumbIM peakiusM OTHOCSTCS:

. OOJIBIITTHCTBO TOMOTEHHBIX PEAKIINH,

. TepUPUKALINS;

. PEaKIy THIPOIIN3A;

. THJIPUPOBAaHUE-IETUPUPOBAHHE,

. THIIpaTaUs-IeT UAPATAIINS,

. HOJy4YEeHHEe aMMHUaKa U3 IPOCTHIX BEILECTB,

. OKHCIJIEHHE CEPHHUCTOTO rasa,

. H0JIy4eHHE TalOreHOBOJOPOA0B (KpoMe (hTOPOBOJOPOA) U CEPOBOJOPOA;
. CHHTE3 METAaHOJIa;

. HOJY4YEeHUE U pa3siokeHue KapOOHATOB U IMIPOKapOOHATOB, U T.]I.

HeoOpaTumble peakiuu — 3TO peakluu, KOTOPbIE MPOTEKAIOT NPEUMYILECTBEHHO B OJHOM
HAIIPaBJICHUU, T.€. IPOIYKTHI PEAKLUU HE MOTYT B3aMMOJAEHCTBOBATh IPYT € APYIOM IIpU AAHHBIX
YCIIOBUSIX.

[Ipumepbl HEOOPATUMBIX pEaKIHii:

. TOpEHUE;

. peaxkuuu, UIyIUE CO B3PbIBOM;

. peakiuy, uaymue ¢ o0pa3oBaHUEM ras3a, 0CaJKa WU BOJbl B paCTBOPAX;
. pacTBOpPEHME LIEIOYHBIX METAJIOB B BOJE; U JIp.
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3aganud:

1.

PaccraBbTe K03 PUIMEHTHI B MPUBEICHHBIX HIDKE CXeMax XUMUYECKUX peakiuil. [laiite
XapaKTEPUCTUKY KaXKION U3 YEThIPEX XUMUYECKUX PEAKIUNA C TOYKH 3PEHUS] PA3TUIHBIX
KJ1accupukanuii.
1. H2+N2 — NH3T + Q
2. AL + Fezo3 — AL203 + Fe + Q
3. CaCO; — CaO + CO.t - Q
4. NaOH + H,SO; — Na,SO; + H,O + Q
Kakoii peakiueil siBisieTcs ropeHre aMMuaka?
4NH3(F) + 302@ = 2N2(r) + 6H20(>.<) +Q
VYcranoBute cooTBeTcTBUE MEK Ty cxemord OBP u koadduimentom nepen hopmyioit

BOCCTAaHOBUTEIIA:
Cxema peakuuu Kosppuunent
A) NH; + CuO = Cu + N, + H,O 1)2
b) NH; + O, =NO + H,O 2)6
B) HNO; + Cu = Cu(NOs); + NO; + H,O 3)4
) Li+ N, =Ls:N 4)1

5)5

VY CcTaHOBUTE COOTBETCTBUE MEXKY COJIBIO M PEaKIMel Cpelibl pacTBOpa

Coab Cpena pacTBopa
A) NH4NO; 1) Kucnas

b) K,SO, 2) llenouynas

B) CaS 3) HeiitpanpHas
I') Bal,

YcTaHOBUTE COOTBETCTBHUE MCKAY Ha3BaHUCM COJIM U OTHOIICHUEM €€ K TUAPOJIN3Y:

Coab OTHOLIEeHNE K THAPOJIU3Y

A) AI(NOs); 1) ruaApOH3 IO KATHOHY

b) Na,SO, 2) TUAPOIN3 TI0 AHUOHY

B) K,SOs 3) TuapOAK3 IO KATHOHY U aHHOHY
I') (NH4).COs 4) ruapOU3Y HE TOABEpraeTcs

I/ICHOJII:S}’SI MCTOH 3JICKTPOHHOTO 6aﬂcha, COCTaBbTC YPABHCHUC PCAKIUU:
KI + HzSO4 — Iz + HzS + KzSO4 + Hzo

Onpenenure OKUCIUTENb U BOCCTAHOBUTENb.
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7. Hanummure ypaBHEHHs peakLui, IPY IOMOIIN KOTOPBIX MOYKHO OCYLIECTBUTH CIEAYIOLINE
IpEeBpaLCHHUS:

1 ) 3
FeCl, «——Fe ——» FeCl3; — Fe(OH);

Jis mepexona 1 cocTaBbTe 2IEKTPOHHBIN OalaHC, YKaXKUTE OKHCIUTENb U BOCCTAHOBUTEII.

8. Ilpu cropanuu 7 r stusnena Beiaensercs 350 k/x ternorsl. Onpenenute TemoBoi 3¢dexr
peakuuu.

9. ®akTophl, MO3BOJISIONINE CMECTUTh XUMUYECKOE paBHOBECHUE, i peakuuu 2NO(T)
+0,(1)>2NOx(1)+Q, B CTOPOHY IPOIYKTOB PEAKIIUHU:
1) IloBelIEHUE TeMIIEpaTypbl U IOHWKEHNUE NaBieHus; 2) [loHmkeHne Temneparypsl 1
nasienus; 3) [lonmwkeHne TemnepaTypsl U oBbILIEHUE JaBieHusl; 4) [loBbllieHne TeMnepaTypsl
Y J1aBJICHUS.

KoHTpoJibHBIC BONIPOCHI:

1. Ha kakue THIIBI JET peakuy 0 IPU3HAKY «COCTaB U YHUCIIO PEAreHTOB U IIPOTYKTOB
peakium»?

2. Yro takoe peakuuu coeuHeHus1? C KakKUM TEIIOBBIM 3(h(PeKTOM OHM MPOTEKatoT?
IIpuBenure mpuMepsl ypaBHEHUN PEAKLUN COCAUHEHUS.

3. Uro takoe peakuuu pasznoxkeHus? C KakuM TerI0BbIM 3((HEeKTOM OHU IPOTEKaroT?
[IpuBenuTe mpuMepsl ypaBHEHUN PEAKLIUN PA3JI0KECHMUS.

4. Yem xapakTepU3yIOTCs peakluu 3amMelieHus? 3anumure 00K ypaBHEHUN peakuuit
3aMEILEHUs], XapaKTePU3YIOLUX CBONCTBA raJOre€HOB.

5. Yro Takoe ruapoaus?

6. Uewm oTiIMYAIOTCS peaklMU MMAPOIN3a OT peakuuil ruaparanuu? Yto Mexay HUIMU
obmero?

7. Kaxkue peakuuu Ha3biBatoT HeoOpaTuMbIMu? [IpuBenuTe npumMepsbl TAKUX peaKuil U3
OpraHMYECKON ¥ HEOPraHMYECKON XMMHUH, 3aIIUIINTE UX YPAaBHEHUS.

8. Kaxkue peakuuu Ha3zbiBaroT oOpatuMbiMu? UTo Takoe xumudeckoe paBHoBecue? Kak ero
CMECTUTH?

IpakTnueckas padora Nel4
«CKopocTh XUMHYECKHUX peaKIuin»

Heusb: 3akpenuTh 3HaHUE HOPMYIT BEIPAKEHUSI CKOPOCTH XUMHUECKUX PEAKINN, HAYUUTHCS
CMeELIaTh PAaBHOBECHE.

N3BecTHO, 4TO OJJHU XMMUYECKUE PEAKLIUU NIPOTEKAIOT 3a 10U CEKYyHABI, APYTUE — 32 MUHYTHI,
qackl, CyTKU. Hampumep, pu cIMBaHUM PACTBOPOB XJIOpUAA Oapus U CEPHOM KUCIOTHI MTHOBEHHO
oOpa3yercs Oelnblil ocasok cynbdara 6apus:

BaCl, + H,SO,; — BaSO4 + 2HC]1

Haob6opoT, peakius p>kaBiieHUs xkeje3a (KOppo3usi) UJIET TaK MEJIJIEHHO, YTO MPOCJIEIUTD 3a €€

pe3yJIbTaTaMK MOKHO JIMIIb 110 HCTEYCHUH UTUTEIIEHOTO BpeMeHU. UTOOBI XapaKTepru30BaTh OBICTPOTY
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TE€YEHUs] XUMUUECKON PEaKIMH, NI0JIb3YIOTCS IOHATUEM CKOPOCTh XMMHMYECKON PeaKIMH, KOTOPYIO
0003Ha4YarOT OYKBOH VL.

CKOpOCTh XMMHUYECKOM peakiuu (V) ompeaesieTcss U3AMEHEHUEM KOHIIEHTPAI[UH OJTHOTO U3
pearupyouux BeIECTB WINK OJHOTO U3 IPOAYKTOB PEAKIIMH B €JUHUIY BPEMEHH.

KonnuecTBo BemecTBa B eiMHULIE 00beMa Ha3bIBAIOT MOJIAPHON KOHIIeHTPaluei; oHa
U3MeEpSETCs B MOJISAX Ha JIUTP (Moub/). Tak kak BpeMs u3MepsieTcs B CeKyHax (MUHYTax, 4acax), TO
MO>KHO BBIBECTHU M €IMHUIIBI U3MEPEHUSI CKOPOCTH XUMHUUECKOM peakuuu: 1 Monw/ (Ji-c); 1
KMOJIB/(M**MHH) | T.JI.

@DakTOpPBI, ONPEAEIAIOINE CKOPOCTh XUMHUUECKONW PEaKIINU:

1. IIpupona pearupyrommx BemecTs.

2. KoHnenTpanus pearupyommx BelecTB. YBEJINUYEHNE KOHIEHTPALlMU BEIIECTB
00yCIIOBIMBAET POCT CKOPOCTH PEAKIIUU.

3. Temnepatypa. 1I3BecTHO, 4TO NpU HAarPEBAaHUU CKOPOCTh XMMHUYECKOMN peaKLuu
yBenuunBaeTcs. B konme XIX B. romnanackuii xumuk . Baat-I'odd chopmynuposan npasuo:

IIpu yBeinyeHnuu Temnepatypsl Ha Kaxable 10 rpagycoB cKOpOCTh XUMHYECKOH peakiun
yBeqiu4unBaercs B 2 — 4 pasa.

Bennuuny y Ha3pIBaloT TeMnepaTypHbIM Ko3¢puinueHToM peakuuu. Ero ¢pusndeckuii CMbICI
3aKJIFOYAETCS B TOM, YTO OH IIOKa3bIBAET, BO CKOJIBKO Pa3 BO3PAaCTAET CKOPOCTh PEAKIUU IIPU
yBEJIMUYEHUH TeMIlepaTypbl Ha kaxble 10 rpagycoB. IMeHHO 3HaYeHHE TeMIEpaTypHOTO
k03 unmenTa st OOIBIIMHCTBA PEaKIUil cocTaBisieT ot 2 10 4.

4. IloBepXHOCTH CONMPUKOCHOBEHHSI pearupyroimux BemecTB. CKOPOCTh FreTePOreHHbIX
peaxIyid, T. €. peaKkiuii, MPOTEKAIOUINX Ha TpaHHIe pa3nena a3, 3aBUCHT IPU IPOYUX PABHBIX
YCIIOBUSIX OT CBOMCTB MOBEPXHOCTH BellecTB. Hanmpumep, pacTepThlii B MOPOIIOK Men ObIcTpee
pacTBOpsIETCS B COJISTHONM KHUCIIOTE, YEM PaBHBIN IO Macce KyCOUYeK Mea.

5. Ucnosib30BaHue KATAJIN3aTOPOB.

3aganue:
1. TemmnepaTypHblif KOXQPHUIUEHT peakuy paBeH 3. Bo CKOIBKO pa3 yBeTUUUTCS CKOPOCTh
peakIuu Npy yBeIu4eHUH Temneparypsl Ha 30 rpaaycos.
2. TemmnepaTypHblii KO3pPHUIHMEHT peakiuu paBeH 2. Ha cKoibKo TpagycoB HYKHO
YBEJIMYUTH TEMIIEPATYPY PEAKIMH, YTOOBI €€ CKOPOCTh yBEIHUMiIach B § pas?
3. BeIBecTH KOHCTaHTY paBHOBecHUs i JaHHOM peakuuu: 250, + O, = 250;

KoHnTpoJibHbIE BONIPOCHI:

YTo Ha3bIBAETCS CKOPOCTHIO XUMUUECKOM peakuun?

Kaxue gakTopsl BIUSIOT Ha CKOPOCTh PEaKuu?

Kak 3aBUCUT CKOPOCTh XMMHUYECKOH peakM OT KOHIIEHTpaLuu?
KaxoBa posnp katanuzaTopa B XUMHUYECKOW peakuu?

Kak Ha3pIBaeTcs peakiys, MpoTeKarolas B IPUCYTCTBUM KaTajin3zaropa?

A

IpakTnueckas padora NelS
«O0mas XapaKTepuCTHKA MEeTAJIJIOB MOOOYHBIX MOATPYNID)

He.]'lb: HU3YUYCHUC XUMHNYCCKUX CBOMCTB METAJIJIOB ITOOOYHBIX TpyHail 1 ux COCIII/IHGHI/If/'I.

Meranabl B nepuoandeckoit cucteme Haxondares B I, I, Il rpynnax, B no60YHBIX MOArpynmax
Bcex rpynn. Kpome Toro, Merayuiamu sIBISIOTCS HanOosee Tsokenbie 3aeMenTsl [V, V, VI u VII rpym.

Oco0eHHOCTBIO CTPOEHHUSI AaTOMOB METAIIJIOB ABJIETCS HEOOBILIOE YUCIIO 3JIEKTPOHOB BO
BHEILIHEM 3JIEKTPOHHOM YPOBHE, KaK MPaBUJIO, HE MPEBBIIIAONIEe TPEX. ATOMBI METAJUIOB JIETKO OTJAOT
3JIEKTPOHBI U SBJISIIOTCS XOPOUIMMHU BOCCTAaHOBUTEIISIMHU.
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Mertasibl 10 UX aKTUBHOCTH PACIIOJIOAKEHBI B PsiJl, HA3bIBAEMbBIN 3JIEKTPOXUMUUYECKUM PSJIOM
HaIPsHKEHUN METAJIOB.

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, CTOSIIIIAE B SJEKTPOXUMHYECKOM PSTYy HANPSHKEHUH METAJIIIOB 10 BOAOPO/Ia, MOTYT
BBITECHATDH €r0 U3 PACTBOPOB KHCIIOT, @ BCAKUNA METAILJ, CTOSIINN OJIMKe K Haualy psijia, MOXKET
BBITECHSTH (BOCCTAHABIMBATH) MOCJICIYIONINE U3 PACTBOPOB MX COJICH.

1.Mertanibl, pacnofio)KeHHbIE B HaYaje psAlia - OT JUTHUS 10 MarHusi —BOCCTaHABJIMBAIOT BOJIOPOT
U3 BOJIbI C 00pa30BaHUEM IIEJIOYH:

2Na + 2HOH — 2NaOH + H»1.

2. MeTtanibl MeHee akTUBHBIE (0T MapraHua J10 JKeje3a), BOCCTaHaBJIMBAsl U3 BOJbI BOAOPO/,

00pa3yroT OKCHUJIBI:
3Fe + 4H,0 > Fe304 + 4H2T.

3.Mertansl pearupyror ¢ Kuciaotamu. BzaumonelicTBre MeTaiIOB 3aBUCUT OT UX aKTUBHOCTHU
(CM. DIEKTPOXUMUYECKUM PSIOM HAMPSHKCHU METAJIIOB) U OT KOHIEHTPAIIUU KUCIOTHI:

a) kucaotel HCI, H3PO4, HoSO4(pas6) pearupytor co Bcemu Metauiamu (kpome Pb), koTopseie crost
B Py HaNpsKEHUU 10 BOJIOPOJA, IPU 3TOM BBIIENSAETCS BOJOPO;

Zn + 2HCl —» ZnCl, + H,1.

0) konuentpupoBannas H,SO, npu HarpeBaHuu pearupyer co BCeMH MeTalllaMu
(xkpome Pt u Au), Ipu 5TOM BOZOPOJI HE BBIIAEIAETCS; C TSOKENIBIMU (IUIOTHOCTD 5 T/ ¢M®) METa/lIaMu
o6pasyet ras SO, (oxcua cepsl (IV)); ¢ 60s1ee aKTUBHBIMH JIETKMMHU (IJIOTHOCTD °) METa/IIAMH
Beiensercst H,S (cepoBoniopon):

Cu +2stO4 (xonm) —> CUSO4 + 2H20 + SOzT.

B) KoHIIeHTpUpoBaHHas HNOs ¢ me109HbpIMU U MIET0YHO3eMENbHBIMHA METalIaMu 00pa3yer

ra3 N,O — okcup azora (IV), ¢ npyrumu TsoxenbiMu MetaiuiaMu — okeugi azora (IV) NO,:
Ca+ 10HNO3(KOHI.I-) - Ca(NO3)2 + N0 +5 H, 0
Cu + 4HNOs0m) — Cu(NO3); + NO; + 2 H,O

r) pa3zbasnennas HNO; B3auMoeiCTBYET C IIEI0YHBIMU U IIEJI0Y-HO3eMETbHBIMUA METAIIJIAMHU, a
takke ¢ Zn, Fe, Sn, npu atom Beiensercs ra3 NH; (ammuak) ninm obpasyercs coinb ammonust (NH; +
HNO;=NHNO3), Ipu peakuuu ¢ OCTAIbHBIMA METAIaMH (ILIOTHOCTD 5 I/ ¢M’) 06pasyeTcst OKCHI
azorta (II) NO:

Ca+ 10HNO3(p335,) — 4C3(N03)2 + NH4NO3 +3 HzO
Cu+ 4HN03(p335_) —> 3CU(NO3)2 +2NO + 4H20
1) kucnotsel H,CO3,H,SO;, CH;COOH — ciaGbie, B3aMMOACHCTBYIOT C aKTUBHBIMH METaJlJIaMU:
2CH;COOH + 2Na — 2CH;COONa + H,

4. Kaxplii moCneayOIUi METaI MOKET OBITh BOCCTAHOBJICH U3 PACTBOPA COJH MPEABIIYIIIUM
metaiioM: Fe + CuSO4 — FeSO4 + Cu.

Ilepexoanbie MeTa/LUIbI pacnoyiokeHsl B [lepuoanueckoii cucteme ¢ 4 mo 7 nepuo.
[TepexoHbIE METALTBI, CHMBOJIBI KOTOPBIX PACIIONIOKEHBI B CaMOil Ta0uIle, Ha3bIBalOT d-3JIeMEeHTaMH,
a T€ AJIEMEHTBI, CHMBOJIBI KOTOPBIX PacojoKeHbl B HUkHeH yacTtu [lepruoauueckoil CUCTEMBI,
HA3bIBAIOT JIAHTAHOUIAMU ¥ aKTHHOUJAAMH WM f-d51eMeHTamu.

Amgpomepnovie okcuovt - OKCU/IbI NIEPEXOTHBIX METAJJIOB.

Cesoiicmea.

1. AMdoTepHbIe OKCUIBI HE PACTBOPSAIOTCS B BOJIE.

2. AM(oTepHbBIE OKCHIIBI, Pearupysi C OCHOBHBIMHU U C KUCIIOTHBIMU OKCHJIaMH, TAl0T COJIH:

Aleg +K20 - 2](14102,
A1203 + 3SO3 - Alz(SO4)3.
3. AM(oTepHbIC OKCUIBI, pearupysi C OCHOBHBIMU HIIM KUCIOTHBIMH THAPOKCUIAMH, JAFOT COJIH:
ZnO + 2KOH — K,ZnO; + H,0,
ZnO + HzSO4 - ZIISO4 + HzO

4. CooTBeTCTBYIOIIME aM(POTEPHBIM OKCHIAM THIPOKCUIBI 00J1aAat0T aM(pOTEPHBIMU

CBOMCTBAMH:
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Zn(OH); - Zn* + 20H" - kax ocnoeanue
H,ZnO, — 2H" + Zn0," - kak kucioma
AM@oTepHbIe THAPOKCH/BI - 3TO TaKHE I'MAPOKCHU/IBI, I pACTBOPEHHAs B BOJIE YaCTh,
JUCCOLMUPYET Ha KaTHOHBI BOAOPO/a, METAJIa U aHUOHBI TUAPOKCUIA U KUCIIOTHOT'O OCTaTKa.
Zn(OH); S Zn** + 20H, H,Zn0; S 2H" + Zn0,*
Ilonyuenue:
1.B3anmoelicTBrEM MEPEXOAHBIX METAIUIOB (TIOCTIE yIaJeHUsl OKCUTHOM TUICHKH) C BOJIOM:
2A1+ 6H20 =2A1(OH);3+ 3H»?
2.B3anMopaeiicTBHE COJIEN CO IIET0YaMU:
ZnCl, + 2KOH — Zn(OH),3 + 2KCl
3. BzaumoencTBrEM COIel ¢ KUCIIOTaAMU:
Na[Al(OH)s] + HC1 — Al(OH);3+ NaCl + H,O
Ceoiicmea:
1. luccounupyet Ha MOHBI PACTBOPEHHAS B BOJIE YacTh aM(OTEPHOTO
rugpokcuna: Zn(OH); S Zn(OH)'+ OH" & Zn*" + 20H"
H,Zn0; S HZnO* + H' SZn0,* + 2H"
2. BzaumosielicTBUE C KUCIIOTHBIMU OKCHJIAMHU, KUCIOTAMH U KUCIIBIMH COJISIMU:
2Cr(OH); + 3503 — Cr2(S04); + 3H,O
Al(OH); + 3HBr — AlBr; + 3H,0
ZH(OH)2+ 2NaHSO4 - ZHSO4 + NazSO4 + 2H20
3. B3auMOeNCTBYIOT ¢ OCHOBHBIMHM OKCHJAaMH, OCHOBAHUSMH U OCHOBHBIMM COJISIMH:
ZH(OH)Z + Lizo - LizZIlOz + HzO
Zn(OH), + Ba(OH), -»BaZnO, + 2H,0
4. IlonBepraroTcs pa3iIoKEHUIO ITPU HArPEBAHUN:
2A1(OH); —» ALO; + 3H,0
3aganusa:
1. Kakoii 00bem Bo3ayxa (H.y.) morpedyercs Ui cxxuranus 36 r maruus, cojaeprxaiero 25%
okcuza storo Meraiia? (O0bemMHast 1071 Kuciaopo/ia B Bo3ayxe coctasisier 0,21.)
2. Kakoif 06bemM Bogoposa (H.y.) MOXKET ObITh NOJIYYEH IpU pacTBOPEHUHU B Boje 120 mr
KaJIbLUsl, €CIM BBIXOJ Ta3a cocTaBisteT 80% OT TeopeTudecku
BO3MO>KHOT0?
3. Mo>KHO 71 IOJIY4YUTh BOJOPO/I B3aUMOJICHCTBIEM CBHHIIA C PACTBOPOM CEPHOM KUCIIOTHI?
[Touemy?
4. Onpenenute K03GOUIHEHTHI B CAEAYIONIEM YPAaBHCHUH PEAKIINH, UCTIOIB3YS METO/
anekTpoHHoro 6ananca: Ca + HNO;—Ca(NOs),+ NHsNO;+ H,O
5. Kakoii HoH nposBIseT B 3TON peakluy OKUCIUTEIbHbIE CBOMCTBA?

KoHTpoJibHBIE BONIPOCHI:
1. I'me pacnoioskeHbl METaJUIbI B IEPUOINYECKON cucteme?
2. Kakux sneMeHTOB O0JIblle: METAJIIOB WM HEMETAIIOB?
3. N3obpasute pacmpeaesieHue 3IEKTPOHOB 10 YPOBHSAM Y METAJVIOB U UX JIEKTPOHHBIC KOHPUTYpAITUU
(uTHi, MarHui, aTIOMUHUN)?
4. KakoBbl 0COOEHHOCTH CTPOEHHUS AaTOMOB METAILIOB?
5. Kak pacnonaratorcs MeTasuibl B IEPUOIUYECKON cucteme?
6. Kak u3MeHstoTcs CBOMCTBa METAILIOB B TIEPUOIMYECKON cucTeme?
7. OT 4ero 3aBUCAT CBOICTBA METaNIOB?

8. Kakumu 0COOEHHOCTSMHU CTPOEHUS OTIMYAIOTCS: a) aToMbl; 0) Kpuctamisl metamioB? Kak ux

CTPOCHHE ONpeneNsieT CBOMCTBa JTOro kiacca BemiecTB? KakuM OJHUM  CIIOBOM  MOKHO
OXapaKTepU30BaTh XMMHUYECKHUE CBOMCTBA METAJNIOB?
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9. Uro Takoe 3JIEKTPOXMMHUYECKUI ps HalpspDKeHHHd MerauioB? Kakumu AByMs IpaBUIaMH psja
HaNpPsDKEHUN XapaKTepU3yloTCs CBOMCTBA METAJLIOB?

10. Kakue ycinoBus HEOOXOIUMBI 711 B3aUMOACHCTBUS METAIIJIOB C pAaCTBOPAMHU KUCIIOT?

11. Kakue ycmoBus HEOOXOAUMBI JIJIsl B3aMMOJICUCTBHS METAIUIOB C PACTBOPAMHU COJICH?

12. Yto Takoe koppo3usa MeTaiioB? Kakue BUAbl KOPpO3UHU pa3IngaroT?

IIpakTyeckas padora Nel6
«O0mas xapakTepucTHKA HEMETAJLJIOB)

Henab: u3yuntb XuMu4eckue U pu3nueckue CBONCTBa HEMETAIOB.

Hewmerannpl — 370 XuMUYECKHE 3JIEMEHTHI, aTOMbl KOTOPBIX IPUHUMAIOT 3JIEKTPOHBI JIJIS
3aBepILEHHS BHELIHETO YHEPTeTHUECKOr0 YPOBHs, 00pa3ys Ipu 3TOM OTPHUIATEIBHO 3apsSKEHHbIE HOHBI.

Ecmm B [lepuonuueckoii cucteMe MpoBECTH AMAroHalb OT OOpa K acTary, TO CIipaBa BBEpPX IO
JIMaroHany OyAyT HaXOAUTHCS SJIEMEHThI-HEMETAILIbI, a CIIEBAa CHU3Y — METAJUIbI, K HUM K€ OTHOCSTCS
3JIEMEHTHI BCeX NOOOUYHBIX NOATPYII, JAHTAHOUIbI U aKTUHOUABI. DJIIEMEHTBI, PacloIokKeHHbIE BOJIN3H
JIMaroHalN, HalpuMep, OepUILINiA, aIFOMUHUM, TUTAaH, TEpMaHU, CypbMa, 00JIaJat0T JBOWCTBEHHBIM
XapaKTepOM U OTHOCSITCS K METAJUIOUaM. DJIEMEHThI-HEMETAIUIbL: S-2JIEMEHT — BOAOPO/I; P-3JIEMEHTHI
13 rpynmnsl — 60p; 14 rpynmsl — yriepoa U KpeMHui; 15 rpynmsl — a3oT, pochop 1 MbIIbsIK, 16 rpymnisl
— KHCIIOPOJI, Cepa, CEJICH U TeJUTYp U BCe IeMeHTHI 17 rpymrsl — GTop, Xjaop, Opom, o1 1 acTart.
OnemeHTsl 18 rpynnbsl — MHEPTHBIE ra3bl, 3aHUMAIOT 0C000€ MOJI0KEHHE, OHU UMEIOT TOJTHOCTbIO
3aBEPILICHHBIN BHEIIHUN 3JIEKTPOHHBIN CIIOW U 3aHUMAIOT IIPOMEKYTOUYHOE ITOJIOKEHUE MEKTY
MeTaJulaMi U HeMeTaiaMu. VX uHor1a OTHOCAT K HeMeTalllaM, HO (pOPMaJIbHO, 10 (PU3HUECKUM
pU3HAKaM.

PDu3nyecKHe CBOMCTBA HEMETALI0B

Ecnu 601p1IMHCTBO 371€MEHTOB-METAIJIOB HE OKPAILIEHbI, HCKIIOYEHHE COCTABIISAIOT TOJIBKO MEb
¥ 30JI0TO, TO PAKTUYECKU BCE HEMETAJUIbI UMEIOT CBOM LIBET: (GTOP — OPAHIKEBO-KENThIN, XIJIOp —
3€JIEHOBATO-)KEThIN, OPOM — KUPIIUYHO-KPACHBIN, 1011 — (pHOJIETOBBIH, cepa — xkenTtas, GocPop MOKET
OBbITH OeJIbIM, KPACHBIM M YEPHBIM, a KUJIKHHA KUCIOPOJI — FOIyOoi.

Bce HeMeTanibl He IPOBOJAAT TEIUIO U AIEKTPUUYECKUI TOK, TOCKOJIBKY Y HUX HET CBOOOIHBIX
HOCHUTeNeH 3apsaa — 3IeKTPOHOB, BCE OHU MCIIOJIB30BaHbI JIIsl 00pa30BaHUsA XUMUUECKUX CBSA3CH.
Kpucrannel HeMeTanoB HEMJIaCTUYHBIE U XPYNKHUE, TaK Kak J1to0as gedopMaius IpuBOAUT K
pa3pyLIEHUIO XUMUUYECKUX CBsi3el. BONBIIMHCTBO U3 HEMETAIUIOB HE UMEIOT METAJUIMYECKOro OJecka.

®duznyeckue cBOMCTBAa HEMETAJUIOB Pa3HOOOPa3HbI U 00YCIOBIEHBI Pa3HBIM TUIIOM
KPUCTAJUIMYECKHUX PELIETOK.

XHWMHUYECKUE CBOMCTBA HEMETAJLIOB

XUMUYECKHUE DIIEMEHTBI-HEMETAIUIBI MOT'YT IIPOSIBIIATH KaK OKUCIUTEIbHBIE, TAK U
BOCCTAHOBUTEJIbHBIE CBOWCTBA, B 3aBUCHUMOCTH OT XUMUYECKOTO MTPEBPALLEHHS, B KOTOPOM OHU
IPUHUMAIOT y4acTHe.

ATOMBI CaMOr0 JIEKTPOOTPHULIATEIHLHOTO 3IEMEHTa — (PTOpa — HE CIOCOOHBI OT/]aBaTh
JJIEKTPOHBI, OH BCEI/1a NPOSBISAET TOIBKO OKUCIUTEIbHBIE CBOMCTBA, JPYTHE AIIEMEHTHI MOTYT
HPOSIBIISATH U BOCCTAHOBUTEIbHBIE CBOICTBA, XOTS HAMHOT'O B MEHBIIEH CTENEHHU, YEM METAILIbL.
Haubosnee cuabHBIME OKUCIUTENSAMU SIBISAIOTCS PTOP, KUCIOPO U XJIOP, MPEUMYIIECTBEHHO
BOCCTaHOBUTEJIbHBIE CBOWCTBA POSBISIOT BOAOPOA, O0p, yriiepos, KpeMHUH, Gocdop, MBILIBIK U
Tesuryp. IIpomexyTouHbIE OKHMCIUTEILHO-BOCCTAHOBUTENIBHBIE CBOWCTBA UMEIOT a30T, CEPa, HOL.

B3anMmopeiicTBHe ¢ MPOCTHIMHU BellleCTBAMHU

B3aumooeiicmeue c memannamu:

2Na + Cl, = 2NaC(l,
Fe + S =FeS,
6L1 + N2 = 2L13N,
2Ca+ 0, =2Ca0O

77



B OTHUX ClIydasAaX HEMETAJIBI IIPOSABIAKOT OKUCINTEIbHBIC CBOﬁCTBa, OHH ITPUHUMAIOT 3JICKTPOHBI,
O6p33y5[ OTPHULATCIIBHO 3aPAKCHHBIC YaCTHIIbI.
Bzaumooeiicmeue c Opyzumu Hememanaiamu:
- B3aI/IMOI[eI\/’ICTBy51 C BOOOPOJ0OM, OOJIBIIMHCTBO HEMETAIIOB MPOABIACT OKUCIUTCIIBHBIC
CBOfICTBa, 06pa3y;1 JIETYUHNE BOAOPOAHBIC COEAMHCHUA — KOBAJICHTHBIC THAPUABIL:
3H2 + Nz = 2NH3,
H, + Br, = 2HBr;
- BSaI/IMOI[eI\/’ICTBYSI C KHUCJIOPOOOM, BCE HEMETAJIIBI, KPOME (1)T0pa, IIPOABIIAOT
BOCCTaHOBUTEIbHBLIE CBOMCTBA:
S + 02 = SOz,
4P + 502 = 2P205,
- IIpu B3aUMOJICHCTBUH C q)TOpOM (bTOp ABIACTCA OKHCIIUTEIICM, 4 KUCIIOPOI — BOCCTAHOBUTECIICM:
2F2 + 02 = 2OF2,
- HCMCTAJIJIBbI BSaHMOHeﬁCTBYIOT MEXTY CO6OI>1, Ooiee 3H€KTpOOTpHHaTeHLHBIﬁ METAJLI UrpacTt
POJIb OKUCIUTEIISA, MCHEC BHeKTpOOTpI/II_[aTeJIBHHﬁ — PpOJib BOCCTAHOBUTEIIA:
S + 3F, = SF,,
C +2Cl, = CCl..

3amanuda:

1 Ompenenute, BO CKOJIBKO pa3 Tsokenee (Jierdye) Bo3ayxa KUCIOPOd, YTIEKUCIbIN Ta3,
BOJIOPO/I, T. €. ONPEJICITUTE OTHOCUTEIBHYIO IUIOTHOCTD 3THX Ta30B M0 BO3IYXY (Dyosy).

2 3Has 00BEeMHBIN COCTaB BO3/yXa, HAWIUTE KOJTUYECTBO BEIIECTBA KAXKIOTO ra3a: a30Ta u
kuciopona — B 100 1 Bo3ayxa npu H.y.

3 Omnpenenute YUCI0 MOJIEKYIT: a) KUCJIOopoa, 0) a3oTta, coaepxamuxcs B 22,4 1 Bo3ayxa
U H.y.

4 Beruucnure o0beM Bo3ayxa (H.Y.), KOTOpbIi noTpedyercs as cxuranus 20
M’ CEpPOBOIOPO/IA, ECIIU MIPH 3TOM 00pas3yroTes Boja u okcu cepsl (IV). Berumcnure Maccy 91oro
BO3/IyXa.

5. Beraucnute Maccy ocajika, 00pa3oBaBIerocs: B pe3yabTaTe 100aBIeHUS THAPOKCUIA
Kanus K 19 T pacTBOpa XJI0pHIa Marausi C MacCOBOM J1oJiei comu 5%.

6. 3anummTe ypaBHEHUS OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA C y4aCTHEM
HEMETAJIOB, YKAKUTE OKUCIUTENh K BOCCTAHOBHUTEIb:

a) Clz + Hzo —
0) C + 2H,SO; (koHIL.) —*

KonTposbHbIE BONIPOCHI:

1. Kakue u3 yka3zaHHBIX 3JIEMEHTOB OTHOCSTCS K HemeTauiam: Li, Na, He, N, Pb, P, Si, Xe, As,
Fe, Zn, At, I, C?

2. HazoBuTe HEMETaIIbl, KOTOPhIE B HOPMAIBHBIX YCIOBUSX SBIISIOTCS Ta3000pa3HBIMH,
KUJKUMHU U TBEPABIMU?

3. [Toyemy 37€MEHTHI TJIaBHOM MOATPYIIIBI BOCKMOM T'PYMITbI HA3bIBAIOTCS 01aropoIHBIMHU
razamu? Ilepeuncnute ux.

4. Ha3oBHTE BCE HEMETAILIBI, ATOMBI KOTOPBIX HMEIOT KOH(DUTYPALMIO BHELIHETO CIIOS: NS’ np’s
ns’np’.

5. Kakue criocoOsl nosyueHus: HemeTtauioB Bl 3HaeTe?

6. Kakumu puznueckuMu CBOMCTBAMHU XapaKTEPHU3YIOTCS HEMETAIIbI?

7. Ilouemy aTOMbI HEMETAJUIOB B XUMUYECKUX PEAKIIUAX MOTYT SIBISITHCA U OKUCITUTENSIMU, U
BOCCTaHOBUTENIAMHU?

8. Kakue xumudeckre CBOMCTBA XapaKTEePHBI JIJIsi HEMETAIOB?

9. [IpuBeauTe mpuMepsl MPUMEHEHNS HEMETAIITIOB.
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10. CpaBHI/ITeJIBHaSI XapaKTCPUCTHUKA MCTAJJIOB U HEMCTAJIJIOB.

IIpakTyeckas padora Nel7
«CBSI3b HEOPTOHMYECKUX H OPTraHMYeCKUX COeTHHEHU»

He.]'ll): HAYUYHUTBHCA XapaKTCPU30BaTh B3aMMOCBA3b MCKY OCHOBHBIMHU KJIaCCaMU BCIICCTB
opraHqucxoﬁ u HeopFaHquCKOﬁ XUMHHU U ITPABUIIBHO COCTABJIATH CXCMbI npeBpameHHﬁ " pClIaTh UX;
AaTh NPEACTABICHUEC O CAMHCTBE OPraHNYCCKNX U HCOPraHM4CCKNX BCIICCTB, 00 UX B3aMMOCBSI3M.

Heoprannyeckass XMMHSL U3yuaem ceolucme u npeepauieHus Heop2anudecKux
(MunepanvHblX) coeOuHeHuil.

Bce BemecTBa nensaTcst Ha IpOCThIe U CloKHBIE. IIpocmoe éeujecmeo npedcmasisem cobotl
20MOAMOMHOE (U3 amomos 00H020 21emenma) xumudeckoe coeourerue (C, O,, N,, Na).

Cnoocnvle éewgecmea cocmosm usz 08yx unu oonee snemernmos (H,O, H,SO4) u no cocmasy
pasoensiomcs Ha buHapHvle (08YXAMOMHbIE) U MHO20IIeMEHMHbIE COeOUHEHUS.

Bce npocThie BemiecTBa MoaApa3AesioTCs Ha Memanivl i HeMemanisl. MeTauibl 1 HEeMETaJlTbI
pa3nuyaTcs Mo (GU3NIECKUM CBOHCTBAM, KOTOPHIE MPOSBISIFOTCS Y COOTBETCTBYIOIIUX MPOCTHIX
BemiecTB. /)i MeTauioB XapaKTepHBI BBICOKAs TEIUIO- U AJIEKTPUIECKas IIPOBOIUMOCTb,
crenupUIecKii MeTaTnYecKuii 0JeCK, KOBKOCTb, IUTACTUYHOCTH U T.1. DU3NYecKre CBONCTBA
HEMETAJJIOB CYIIECTBEHHO OTIMYAIOTCS: OHHU XPYTKHUE, 00JIaJaf0T HU3KOH TEIUIO- U dJIEKTPUIECKON
MPOBOJAMMOCTBIO U T.I1. Paznuuus Mexay MeTaulaMH U HEMETAJUIaMH MIPOSIBIIIOTCS B UX XUMUYECKUX
CBOMCTBAX: I METAJJIOB XapaKTePHBI OCHOBHBIE CBOWCTBA OKCHJIOB U THIPOKCH/IOB,
BOCCTaHOBUTEIILHOE ICUCTBUE; AJI1 HEMETAIIIOB — KUCJIOTHBINA XapaKTep OKCUIOB U THAPOKCHIOB,
OKHUCJIUTEIIbHASI AKTHBHOCTD. J{eJICHHEe XUMHUYECKHX 2JIEMEHTOB Ha METAJIIBI 1 HEMETAJUTBI
OTHOCHUTEIBHO, T. K. CYIIECTBYIOT aM()OTEPHBIE AIIEMEHTHI.

K BakHEHIIIMM HEOPTraHMYECKHM BEIIECTBAM OTHOCSTCS COCIMHEHUS JIEMEHTOB C KHCIIOPOIOM
(oxcuowt), ranoreHaMu (eanoeenudsbl UK 2aaudvl), a30TOM (HUmMpuost), yriepoaom (kapouovt),
OCHOBaHUSI, KUCJIOTBI, COJTU | JIp.

OCHOBaHMS — C10JCHblE 6eULECEA, 8 COCIAE KOMOPBIX 6X00AN AMOMbL MEMANA U
2uopokcozpynnot OH . [l]enouu — pacmseopumsie ocnosanus: NaOH — runpokcun Hatpus, KOH —
ruapokcua kanusi, Ca(OH); — TuOpOKCU KabLUs;, Hepacmeopumvle ochosanusi: Zn(OH), — THAPOKCU
nuHka, Fe(OH);— runpoxcun xenesa (I11) u ap.

Kucaorsl — croscuvie semgecmea, 6 cocmae KOmopwvix 6xo0sam uonsl 600opooa H,
CROCOOHbIE 3aMeampca Ha Memai, U Kucaomuulii ocmamok. CuiabHble KHCIOTHL: H>SO, — cepHas
kucnora, HC! — xnopoBoaopoHas (consHas) kuciaora, HNO; — a30THast KUCIO0Ta; KUCIOThI CpeIHEN
cunbl: HEF — dropoBogopoanas (riaBukoBas) kuciota, H;PO, — ¢docdhopuas kucnora, H>S0; —
CEpHHUCTAs KUCIOTA; ciadbie KUcIoThl: H,S — cepoBogoponnas kucnorta, H,CO; — yronbHas
kucnora, H,Si0; — kpemuuenas, HNO, — a3oTucTast KUCJIO0Ta U JIp.

Coau — coeounenus, odpazyroujue npu OUCcoOyUAyUU 6 600HOM PACMEOPe NOJIOHCUMETbHO
3apANCeHHblEe UOHBL MEMAII08 U OMPUUAMETbHO 3APANHCEHHbIE UOHBL KUCIOMHBIX 0CHAMKO08, d
UH020a, Kpome Hux, uonsl 6000pooa H' u zudpoxcuo-uonvt OH . Hanpumep, NaCl — xiopus HaTpust
(moBapenHnas comnb), CaCO;xapbonat kanbius (Men), NaHCO; — ruapokapOoHaT HaTpus (MUIIEBas
coJia)  JIp.

Opraanueckue COeTUHECHUS

Opranuveckass XUMUS — Xumusa coeounenuii yenepooa (A.M. Bymaepog). Ilomumo aToMOB
yriiepojia B coctaB oprannyeckux coeauaenuit Bxoqaat H, O, N, S, P, F, Cl, Br, [ u npyrue xummudeckue
JJIEMEHTHI.

AJIKaHbI — npeodenbHble (HACblWeHHble) Y2/1€6000P00bl, 8Ce C60000HIE 8ATIEHMHOCMU
amomoe y2nepooa 3auamol (NOJTHOCHbIO «HACLIULEHbLY) amomamu 6000pooda: CH, — meman (ocHOBa
npupoaHoro raza), CoHs— aman, CsHs— nponan, CsH s— okman (OcHOBa O€H3HMHA).
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AJIKeHBI — HenpeoenbHble Y21e6000P00bl, MOIEKY/Ibl KOMOPHIX COOEpHCcam 00HY
ogoutnyto ceaszw: CH,=CH,— smunen (M3 HETO CUHTE3UPYIOT STUJIOBBINA CIIUPT, MOJTUITUIICH,
HOJIUCTUPOJL.

AJIKHHBI — Henpe/eJbHbIe YIJIeBOJ0PO/ibl, MOJIEKYJIbl KOTOPBIX COAEPKAT 0OHY MPOUHYIO
ceazv: HC=CH — ayemunen (U3 HETrO CUHTE3UPYIOT CUHTETUYECKHI KayuyK U Jp. BEILECTBa,
WCIIOJIB3YIOT ISl CBAPKH ).

ApoMaTHYecKHe YIJIeBOJIOPOIbI (apeHbl) — 6euiecmeda, 6 MOAEKYIax KOMopvlx cO0epIHCUMC
OO0HO UIU HECKOJIbKO OEH30bHBIX KOJ1ely — YUKAUYECKUX ZDYRI ANOMO8 Y2lepood ¢ 0co0bim
xapaxkmepom ceazeii: CsHs — 6enzon (BaxkHel1ee cobpbe 17 cuHTe3a (GpeHondopMabIeruaHbIX CMOJI,
KpacuTesieH, MoJIUCTUPOsIa U MHOTHX JIp. BaKHBIX IPOAYKTOB).

CnupTsl (aJKOr0JIN) — nPOU3800HbIE Y2/1€6000P0008, 8 KOMOPHIX 0OUH UIU HECKOTbKO
amomoe 6000pooa 3ameuieHvl Ha 2uopokcuabHyto zpynny OH. Baxueiie
npezacraButenu: CH;OH — memunoswiti cnupm Wi memaro (B IPOMBIIIIEHHBIX MaciTabax
UCIIOJIB3YETCS U1l MOTydeHHsl (PeHonpopMalIbIerHIHBIX CMOJI, B KAUECTBE PACTBOPUTENS OPraHUYECKUX
BEIIECTB; s1/1! — TOKCHUYEH B TI00bIX 103ax), Co:HsOH — smunoswiti cnupm wnu smanost (ACXOAHOE
BELIECTBO JJIs [IOJyUYEHUSI MHOTUX OpraHUYeCKH COEIMHEHUH, UCTIONb3YETCs B KaUeCTBE paCTBOPUTEIS,
Kak JIe3MH(pULUPYIOIIee CPEACTBO, /Ul U3TOTOBICHUS JIEKAPCTB U AP.), 2auyeput (IIUPOKO
IPUMEHSETCS B MUIIEBON IPOMBILUIEHHOCTH, (hapMaliu, IPOU3BOJICTBE JIEKAPCTB U B3PHIBUATHIX
BEIIIECTB).

KapG6ouniabHble coeinHeHUs1 (OKCOCOeIMHEHNS) — OP2aHu4ecKue cOeOUHEeHUA, 8 MOJIeKyle
Komopuvix umeemcsa kapoonunvuan zpynna C=0, ux oensaimcs Ha 08e pOOCMEEHHbIE 2PYNNbL — Allb-
oe2uowl u kemonuwt: CH,O — popmanpaerus (IpuMeHsIeTCs B KauecTBE AE3UHPULMPYIOLIET0 CpeacTBa
JU1s1 00pabOTKHU 3€PHO- U OBOILEXPAHUIIHIL, JUIS IPOTPABIMBAHUS CEMSIH, JJIs1 KOHCEPBALUU
AHATOMUYECKHUX MPENapaToB; MOIy4yaroT peHoaPpopMabIerHIHbIe CMOJIBI U (POPMaIINH); alleTOH
(MCTIONB3YIOT KaK pacTBOPUTEIb JIAKOB, KPACOK, B TPOU3BOJICTBE ALIETATHOTO BOJIOKHA, O€3BIMHOTO
nopoxa).

Kap0OoHoBbIe KHCIIOTBI — cOeOuHeHUsA, codepricaujue KapooKCUNbHYI0 2pynny —

COOH. Baxueiimue kucnotrsl. HCOOH — mypasvunas kucroma (npuMeHsercs B papMaleBTUUECKON U
nuieBoi npomsluieHHOCTH); CH3;COOH — yxcychas kucioma (MCIIONb3YIOT JUIs IPOU3BOJICTBA
MCKYCCTBEHHBIX BOJIOKOH Ha OCHOBE IICJITIOJIO3bI M B TUIIEBOW MpoMbIieHHOCTH); CslHHsCOOH —
bensotinas kucroma (MPUMEHSIOT B (hapMalleBTHUECKOW MPOMBIIIJICHHOCTH JJIsi CHHTE3a IYIIUCTBIX
BEIIIECTB U KpAaCUTEJIEH, a TAK)KE B KaUe€CTBE KOHCEPBAHTA VISl MUIIEBBIX MPoayKToB), C;-H3;:COOH —
cmeapunogas Kucioma (OCHOBA TBEPJIbIX )KUBOTHBIX JKUPOB).

YrieBoasl (caxapa) — 3mo npupooHvie OpaHu4ecKue coeOuHeHus, umeruiue oouyro
¢opmyny C,(H;0),. Monocaxapunsl: CsH .05 — enokosza n ¢ppykmosa (3Hepreruueckas QyHKIUS B
YKUBBIX opranusmax); onurocaxapuabl: C;2H,,0;; — caxaposa (T1aBHbIA UICTOYHMK YTJIEBOJOB B MHUIIIE
4eJI0BEKa), Manvmosa, rakmosa; nomucaxapubl: (CsH0Os), — kpaxman (3amacHoi caxap
pacTenuit), yeantonoza (OCHOBHOE BELIECTBO PACTUTENbHBIX KJIETOK), XumuH (OCHOBA Hapy>KHOTO
CKeJleTa WICHUCTOHOTHX), 2uKoeen (3alacHOM caxap >KMBOTHBIX).

Beaku — npupoonvie nonunenmuowst ¢ 6b1cOKUMU 3HAYEHUAMU MOSIEKYIAPHOT MACCH,
cocmoawue u3 amunokuciom. B cocmase benxos 20 amunokuciom. beaku BXOIAT B COCTaB BCeX
JKUBBIX OPTAaHU3MOB U BBHITIOJIHAIOT pa3HOOOpa3Hbie Onogornyeckne PyHKIUU (CTPOUTEIBHYIO,
(epMEeHTAaTUBHYIO, TPAHCIIOPTHYIO, 3aLIUTHYIO, PELIENTOPHYIO U Ip.).

HyxkenHoBbIe KUCIOTBI — HPUPOOHBIE 8bICOKOMONEKYAAPHbLE
coeounenus (nOJUHYKIeoOmuobl), KOMopbvie uzparom 0ZPOMHYI0 poJib 6 XPAHEHUU U nepeoaye
Hacneo0cmeeHHoll ungopmayuu 6 rHcugvlx opzanusmax: /[HK — dezoxcupubonykneunosas
Kucnoma (TJ1aBHAas MOJIEKyJa B )KMBOM OpPraHU3Me, XpaHUT F'€HETUYECKYI0 HH(OpMAIUIO U NIEpeaaeT OT
OJIHOTO TIOKOJICHUS K ipyromy), PHK — pubonyxneunosas kucroma (nocpeannka mexay JAHK u
MECTOM CHHTe3a Oemka).

[osmMmepsl — coedunenus ¢ 6016bUI0TE MONEKYAAPHOU MACCOTL, MOIEKY/Ibl KOMOPBIX COCHIOAM
U3 0016U1020 YUCTIA NOGMOPAIOWUXCA Ppazmenmos. [[nacmmaccol (IOTUITUIICH, TOJUIIPOIIUIIEH,

80



HOJUCTUPOII, PeHONPOpMaTbIETUIHBIE CMOJIBL U JIP.), 80JI0KHA (JTaBCaH, HAWIOH U 1Ip.), KayyyKu U
COCTMHECHMS Ha MX OCHOBE (pe3MHA).

3aganus:
1. OcyecTBUTh NPAKTUYECKU CIEAYIOIINE IIPEBPAILCHHUS:
Fe— FeCl, — Fe(OH), —Fe(OH); —Fe(NOs);
2. Ocy1ecTBUTh NPAKTUYECKHU CIIELYIOIINE IPEBPALLICHUS:
C;HsOH — CH3;COH — CH3;COOH

3. CocTaBbTe FEHETUYECKUE PSJIbI HATPHSL U XKelle3a. 3alMIINTEe ypaBHEHHS peakLui, C
MOMOIIbIO KOTOPBIX MOXKHO OCYIIECTBUTD MPEJIOKEHHbIE BAMU IIEPEXO/IbI

4. ITpu B3auMOJEHCTBUM 12 I IpeesIbHOrO OJHOATOMHOIO CIIUPTA C HATPUEM BBLIEIWIOCH 2,24
1 Bojoposa. Haliqure Monekysipayto GopMyiy CiupTa, HanmumuTe (OpMyJIIbl BO3SMOKHBIX H30MEPOB U
Ha30BUTE HX.

KoHnTpoJsbHBIE BONIPOCHI:

1.JlaiiTe onpeneneHus MOHATUN: «T€HETHYECKas CBA3bY, KTCHETUUCCKUHN PSI/I BEIIECTBY.
2.B 4yem BbIpakaeTcs reHeTUYecKas CBsI3b MEXK]y YIJIeBOI0poIaMu?

3.Kakas rpymma BEIIecTB JISKUT B OCHOBE OOJBITMHCTBA TCHETHYECKUX IIETIOYEK?
4.Yto Takoe kucnora?

5.JlaiiTe onpenesieHrne OCHOBAaHUEM.

6.B 1ueMm B3aUMOCBSI3b OPraHUYECKUX U HEOPraHUYECKUX BEIECTB?

IIpakTyeckas padora Nel8
«XHMHS U JKHU3HDb»

Heab: 03HAKOMUTHCS C IPUHIUIIAMH XUMUYECKOW TPOMBIIIIEHHOCTH, U3YYUTh BIIUSHUE
XMMHUYECKOH MPOMBIIUIEHHOCTH Ha OKPY’KAIOLIYIO Cpefy, chopMUpOBaTh 3HAHUS O XUMUU B OBITY.

Opranusm yenoBeka cocTouT Ha 60% u3 Boabl, 34 % NpUXOJUTHCS HA OPraHuYecKue

BelecTBa u 6 % Ha Heopranuyeckne. OCHOBHBIMU KOMIIOHEHTAMH OPraHUYECKHUX BEIIECTB
SIBJISIFOTCS YTJIEPOJI, BOJOPO/I, KUCIOPO/, B X COCTaB TakK ke BXOIAT a30T, (hocdop u cepa. B
HEOPraHUYECKUX BEILECTBAX OpraHM3Ma 4YesloBeKa 00s3aTeIbHO MPUCYTCTBYIOT 22 XUMUYECKUX
anemenrta: Ca, P, O, Na, Mg, S, B, Cl, K, V, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cr, Si, I, F, Se.

DKCHIEpUMEHTAIBHO YCTAaHOBJIEHO, YTO B OPraHU3ME YE€JIOBEKA METaJUIbl 3aHUMAIOT OK0JI0 3 % 1o
Mmacce. Ecnu npussTh Maccy uenoBeka 3a 70 KT, TO Ha JI0JII0 YeloBeKa IPUXOAUThes 2.1 Kr.

Ecnu KOHIEHTpalKs 3JIEMEHTOB B OPraHu3Me 4esoBeka npesbimaer 107 %, To ero
CUHTAIOT MAKPOdJIeMeHTOM. MHUKPO3JIeMEHThI HAXOJSTCs B OPraHu3Me B KoHieHTpausx 107...10°%.

HenocraTok HeOpraHu4ecKuX JIEMEHTOB JI0JKEH CKa3aThCs Ha COJEPYKaHUE COOTBETCTBYIOLINX
(epMeHTOB, a 3HAYUT ¥ Ha HOPMAJIBLHOM (PYHKLIMOHUPOBAHUH OPraHU3Ma YeJIOBEKa.

XapakTepHble CUMIITOMBI AEPUIMTa XUMHUUYECKHUX 3JIEMEHTOB B OpraHU3Me YeJIOBeKa:

Ca — 3amenneHue pocra CKeeTa,

Mg — MyCKyJbHBIE CYOPOTH,

Fe — aneMus1, Hapy1I€eHUE UMMYHHOM CUCTEMBI,

Zn - TMOBpEXJIEHUE KOKHU, 3aMeJIEHUE POCTa,

Cu — cnabocTp apTepuil, HapyIIeHUE e TeTbHOCTH MEYEHH,

Mo — 3aMezyIeHHEe KIETOYHOTO pOCTa,

Ni — yualieHue JIenpeccHii, AepMaTuThl,

F — xapuec 3y0o0B,

I — Hapymienue paboThl IUTOBUAHOM JKeJe3bl U TA.
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K xu13HeHHO HEOOXOAMMBIM OPraHUYECKUM COECMHEHUSIM OpraHu3Ma yejioBeka
OTHOCSITCS O€JIKH, YIJIEBObI, )KUPBL, BUTAMUHBI.

ButramuHBbI — rpynna HU3KOMOJIEKYJISIPHBIX OPTraHUYECKUX COEAMHEHUN OTHOCUTEIBHO
IIPOCTOTO CTPOEHUS U pa3HOOOPa3HOM XMMHUUECKON IPUPOIbl. DTO cOOpHAs 0 XUMUYECKON IPUPOJIe
IpyIIa OpraHuuecKuX BELIeCTB, 00beAMHEHHA 110 IPU3HAKY a0COIIOTHOW HEOOXOIMMOCTH JIs
OpraHu3Ma B Ka4eCTBE COCTABHOM YaCTH MUILH.

C HapylieHreM NOCTYIUIEHUs] BATAMUHOB B OPTaHM3M Y€JIOBEKA CBSA3aHbl TPU NPUHIIUITHAIBHO
[aTOJIOTUYECKUX COCTOSIHUS: HEIOCTATOK BUTAMHUHA — THIIOBUTAMMHO3, OTCYTCTBHE BUTAMUHA
— aBUTAMHMHO3, 1 U30BITOK BUTAMHHA — THNIEPBUTAMMHO3.

Bopa B npupoze, B ObITY M Ha IPOM3BO/ICTBE

Bona — naubonee pacnpoctpanéHHoe Ha 3eMJie BELIECTBO, OHA MOKPBIBAET MPUOIU3UTEIHHO
YeTbIpe MATHIX 36MHOI MMOBEPXHOCTH. DTO €IMHCTBEHHOE XMMHUECKOE COETUHEHHE, KOTOPOE B
HNPUPOAHBIX YCIOBUAX CYIIECTBYET B BUJIE KHUIAKOCTH, TBEPAOIo BellecTBa (Jie]) U rasa (mapsl BOJbI).
Boga urpaert ®U3HEHHO Ba)KHYIO pOJib B IPOMBIIIIIEHHOCTH, OBITY U B TaOOPATOPHOM MPAaKTHUKE; OHA
COBEpILEHHO HEOOX0uMa IS OIEPIKaHUS JKU3HU.

B 1860-x ropax uranpsnckuil xumuk Ctanucias Kanaunuapo, uccienys opraHuueckue
coelMHEHMs, coaepxaiuue rpynnsl —OH, Ha3BaHHBIE UM I'MIPOKCUIBHBIMH, OKOHYATEIbHO YCTaHOBUIL,
yT0 Boja umeet popmy H,O.

Morexysa BOAbI IPECTaBIIAET COO0M TUMOIb, T.€. IMEET IOJIOKUTENIBHO U OTPULIATENIEHO
3apsoKeHHBIC yUacTKu. Boma npencrasisier coboi mpo3padHyto OECIBETHYIO KUIKOCTh, 00JIadat0Ty 0
LIEJIBIM PSIIOM aHOMAJIbHBIM (PU3UYecKUX CBOMCTB. Hanpumep, oHa MeeT aHOMaJIbHO BBICOKHE
TEMIIEPATypbl 3aMEp3aHUsl U KUIIEHUS, a TAK)KE MIOBEPXHOCTHOE HaTshkeHue. Pekoit 0coOEHHOCThIO
BOJIBI SIBJISIETCS TO, UTO €€ IIOTHOCTh B KMAKOM COCTOSIHUU 1pH 4 °C G0JIbIie TIOTHOCTH JIbJIA.
[ToaTomy 7nen maBaeT Ha HOBEPXHOCTHU BOJIBI.

XHUMHUYECKUE CBOWCTBA BOJIBI:

1. KucaoTrHo-ocHOBHBIe peakuuu. Bona o6nanaer amporepHbIMu CBOMCTBAMU. ITO
03HayaeT, 4YTO OHA MOKET BBICTYIATh KaK B POJIM KUCIIOTHI, TaK U B pojiu ocHOBaHUs. Ee am¢orepHble
CBOICTBa 00YCIIOBIEHBI CIOCOOHOCTBIO BOJIBI K CAMOMOHHU3AIUH:

2 HQO()K): H3OJr + OH"

2. OKHCIUTEJIbHO-BOCCTAHOBHUTE/IbHbIE peakuuu. Boaa o6iagaeT cnocoOHOCTHIO
BBICTYNATh KaK B POJIM OKUCIIUTENS, TAK U B POJIK BOCCTaHOBUTENSA. OHA OKUCISET METaILIbI,
PaCIOJIOKEHHBIE B AIEKTPOXUMUYECKOM PSAY HAIPSHKEHUH BBILLIE OJI0BA.

Hanpumep, peakius siBiisieTcsl B3aUMOJEHCTBUE MEKy MATHUEM U BOJSHBIM IapOM:

Mg(tB)+ H,O (1.)= MgO(T1B) +H\)(T.)

Bona neiicTByeT Kak OKMCIUTEIND B IIPOLIECCaX KOPPO3HUH.

2Na + 2 HzO: 2NaOH + H,

B peakuuu mexay HaTpueM U BOAOH , BOJa UTPAET POJIb BOCCTAHOBUTENA

3.  T'maparaunmsi. MosieKyJbl BOJIbI CHOCOOHBI COTBBATUPOBAThH KaK KATUOHBI, TAK U aHUOHBI.
OT0 npouecc Ha3zpIBaeTcs ruaparanueil. ['mapaTHas Boga B KpUCTaulax CoOJIEH Ha3bIBAETCS
KpUCTAJUIM3aMOHHOU BOJIOM.

4. I'mapoJu3s npejacTaBiisieT co00il peakiuio Kakoro-JI1n00o HoHa UITH MOJIEKYJIbI ¢ BOJIOM.

5. B3aumogeiicTBHe ¢ okcuAaMHu aKTUBHbIX MeTaL10B: CaO + H,O=Ca(OH),

6. BsaumopeiictBue ¢ oxcuaamu HeMeTaw10B: P,Os+H,O=2HPO; neob6xoaumelii mist Boga
IIMPOKO HCIIOJIb3YETCSl B KAYECTBE PACTBOPUTEIIS B XMMUUECKON TEXHOJIOTUH, a TAK)Ke B J1a0OpaTOPHOM
npaktuke. OHa npeacTaBiIsieT COO0N YHUBEPCAIbHBIN pacTBOPUTEINb, HEOOXOAMMBIH U1 IPOTEKaHUs
OMOXMMUYECKHUX PEAKIIUM.

XKectkocTh BOABI MOApa3ensieTcs Ha BpeMEHHY0 (KapOOHATHYI0, 00YCIOBICHHYIO
npucytctBueM runpokapoonatnoro kanbims Ca(HCOs), u maraus Mg (HCO3)) u noctosiHHY10
(HekapOoHaTHY10) xKecTKOCTb. [0 BennunHe 0011el )KeCTKOCTH pa3InyaroT BOAY MATKYIo (10 2
MT-3KB/J1), cCpeHel KecTKOCTH (2-10 Mr — 3KkB/1T) 1 xKecTKyto (6omee 10 Mr-akB/i).
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PacTBOpOM HazbIBaeTCs TOMOr€HHAas (OIHOPOIHAS) CUCTEMA, COCTOSILAs U3 IBYX WU Ooee
KOMIOHEHTOB. Heo06X01MMbIMI KOMITOHEHTaAMH PacTBOpPA SIBJISIFOTCSI pACTBOPHUTEJIb U PACTBOPEHHOE
BeIeCTBO, HAIIPUMED, PACTBOPEHHBIN B BOJie caxap. PacTBOpEeHHbIMH BEIIECTBAMHU IIPU OJIMHAKOBBIX
arperaTHbpIX COCTOSTHUSIX KOMIIOHEHTOB OOBIYHO CUYUTAIOTCS KOMIIOHEHTBI, HAXOASIIUeCs B HEIOCTAaTKe,
B TO BpPeMs KaKk KOMIIOHEHT, HAXO/SIIUICS B U30BITKE, CUUTAETCS PACTBOPUTEIIEM.

Boanbie pecypebl — 3TO Bce BOJIbI TUAPOCPEPHI: T.€. BOJIbI PEK, 03€p, KaHAIOB, BOJOXPAHUIIHIIL]
MOpei U OKeaHOB, OJ3eMHbIE BO/IbI, [IOYBEHHAS BJIara, BoJa (JIb/bl) TOPHBIX U MOJSPHBIX JIEAHUKOB,
BOJIsIHBIE Mapbl aTMocdepbl. O01mMii 00beM (eIMHOBPEMEHHBIH 3amac) BOJHBIX PECYPCOB COCTABISAET
1390 mutH kM, U3 HUX 0KOJI0 1340 MitH KM’ — Bojtbl MupoBoro okeana. Menee 3% COCTaBJISAIOT MPECHbIE
BOJIbI, U3 HUX TEXHUYECKH JIOCTYIIHBI /Ul UCI0JIb30BaHus — Bcero 0,3 %.

XapakTEepUCTUKU BOABL:

. [Ipo3padHOCTB;

Hanuune pacTBOpEHHBIX HEOPraHUYECKUX BEILECTB, HAIIPUMED, HUTPATOB, XJIOPHUIOB,
Kelesa,
: Temneparypa;
Hanuuune pacTBOpeHHBIX OpraHMYECKUX BEIIECTB, HapUMep, (PeHooB;
Bkyc;
Hanuune MukpoopraHuzMoB, Hanpumep, OaKTepuit;
3amax;
Hanuuue ¢nopst u gpayHsl;
pH
3JIEKTPONPOBOAHOCTS;
JKECTKOCTb;

3arpsizHeHue BOJbI - 5TO IOHIKEHUE €€ KauecTBa B pe3yJIbTaTe MOMNalaHus B PEKH, PyUbH,
03epa, MOpsl M OKeaHbl Pa3IMUHbIX (PU3MUECKUX, XUMHUUECKUX MIIK OMOJIOTHYECKUX BEIIECTB.

Hcrounuku 3arpsisHeHUs: BOJbI.

1. HaceyeHHBbIE TyHKTBI.

2. 1IpOMBIIUIEHHOCTB.

3. TemnoBoe 3arpsi3HEHUE

4.  Cenbckoe X0351CTBO

O4ncTKa ¥ NOATOTOBKA BOJBI.

duznyeckue Npouecchl BOA0OOYNCTKH U BOJONOATOTOBKH:

1. Pemeuenue. [lepBas ctaaus BOJOOYUCTKU 3aKIFOYACTCS B yIAJICHUU U3 BObI OOJIBIINX
IUIaBAIOIINX MPEIMETOB U B3BEILIEHHOTO MyCOpa.

2. A’pupoBaHHe — HACBIILIEHUE Ta3aMU. DTOT MPOLIECC IPUBOIUT K YJAIEHUIO U3 BOJBI
JMOKCHJIa YTIIepo/ia, CEpOBOIOPOA U JIETYUYHUX Macell, KOTOpble MOTYT IPUIaBaTh BOJI€ KaKOW-I1100
BKYC WIH 3aIlax.

3.  ®@aokkyasumsa. OTOT IPOLECC BKIIOYAET OCTOPOKHOE B30AITHIBAHUE BOJIbI, TPUBOIAIIICE
K KOHIJIOMEpaIUsIM MEJIKHX YacTHIl ¢ 00pa3oBaHUeM OoJiee KPyIHbIX, OBICTPO OCEAAIOIIUX Ha JTHO.

4. CemmMmeHnTanus. B aToM npoiiecce NpoMCXOAUT yajI€HUE U3 BOJbl MEJIKOTO B3BELIEHHOIO
MaTepuiia B pe3yJsIbTaTe €€ MPOIyCKaHUs Yepes3 CI0M NECKA, KOTOPbI HAXOAUTCS Ha MOJIOKKE U3
rpaBHsl.

XHMHYeCKasi HOATr0OTOBKA BOJBI:

[IpousBoauTcs Mo-pa3HOMY, B 3aBUCUMOCTH OT KayecTBa BOJIbl, 3a0UpaeMoil U3 pEeKU WU
Jpyroro pesepByapa.

1. de3sundexuus. [i1g pa3pylieHrs MUKPOOPraHU3MOB, COAEPKAIINXCS B BOJIE, €€
Ne3UH(PULIUPYIOT, KaK MPaBUIIO ,KaK MIPABUIIO , XJIOPOM. XJIOpUPOBaHHE OOBIYHO SBJISIETCS MOCIEAHEN
CTaguey BOJIOIIOATOTOBKH.

2. Ymsardyenme Boabl. JKeCTOKOCTb BOJIbI IOBEPXHOCTHBIX HCTOUHUKOB CYILIECTBEHHO
Kosie0seTcs B TeYeHHE I0/]a; OHA MAaKCUMAaJIbHO B KOHIIE 3UMbl, MUHMMaJIbHA — B [IEPHO/] TABOJKA.
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Bo3ayx. ATmocdepa u kiaumar

ATMocdepa - cMech Pa3IMYHBIX Ia30B, OKpYykKaromux 3eMiato. OCHOBHBIE TapaMeTphl
aTMocdepsl: IUIOTHOCTh BO3/yXa, AaBJICHHE, TeMIepaTypa u coctaB. C yBeIMUEHUEM BBICOTHI
IUIOTHOCTh BO3/lyXa U aTMOC(EPHOE J1aBJICHUE YMEHBIIAOTCS.

['maBHeiinye ra3sl BXOAAT B COCTaB YUCTOTO aTMOC(EPHOT0 BO3yXa B CIETYIOIIUX
cooTHoweHusX (% 1o o6veMy): a3oT- 78,03; kucnoposa — 20,95; 030H U Apyrue HHEPTHBIE ra3bl (apIoH,
reNuid, HeOH, KPUIITOH, KCeHOH, pafoH) — 0,94; yrnekucnslit raz- 0,03; BoasHoii nap- 0,05.

ConeprxkaHue yriIeKUCIIOro ra3a B aTMoc(hepHOM BO3yXe MpUHUMAaETCs paBHBIM (% 10 00BEMY):
B cenbckoi MectHocTu-0,03, B ropax-0,04-0,07.

Hapy>xHbIl BO3/1yX 3arpsA3HAETCS OTXOISAIIMMU OT MPOMBIIIICHHBIX TPEANPUITHNA BPEIHBIMU
JUISl 3110pOBbS YEJIOBEKA I'a3aMU U IIBUIBIO.

IInoTHOCTH BO3/1yXa HA3bIBAETCS] OTHOLLIEHUE MACChI BO3/yXa K €ro 00beMY U BbIpAXKAETCS B
KT/M’.

TemmnepaTypa Bo3ayXa 1oka3blBaeT CTENEHb €r0 Harpesa. Temieparypy BblpaxaloT B rpajaycax
pa3IUYHBIX TEMIEPATYpPHBIX KAl B MexayHapoaHOW NpaKTUYECKOW TeMIIepaTypHOM HIKaje
pasnuuatot Temrnepatypy Kensuna ( T) u remneparypa Llenbcus ( t ), KOTOpbie CBsI3aHBI
cootnomenuem t( °C)=T(K) - 273,15 K.

[daBjieHue- cuia, IEHCTBYIOIIAs HA €IMHULY IOBEPXHOCTH B HAIIPaBJICHUM,
NEePIeHIUKYIIpHOM 3Toii oBepxHocTU. B CU 3a equnniy naBnenus npunsar Ilackans(I1a).

DOyHkuuu atMmocdepsni:

: CoaepKUT KHUCIOPOa, HEOOXOTUMBIN IS JbIXaHUS KUBBIX OPraHU3MOB;

SBisieTcst HICTOUHUKOM YTJIEKHCIIOTO rasa Juist (POTOCUHTE3a pacTeHU;
3aluInaeT KUBble OpraHU3Mbl OT KOCMUUECKUX U3TYyUYEHUH;
CoxpansieT Temao 3eMIId U PeryaupyeT KINMar;

Tpancopmupyet razoodpasHblie IPOLYKTHl OOMEHA BEIECTB;
[lepeHocuT BoJsiHBIE MApbI MO IUIAHETE;

SBnsiercs cpenoit oOuTaHus JeTamMX (OpPM OPraHu3MOB;

Ciy>XKUT UICTOYHUKOM XMMHYECKOI'O ChIPbSl M SHEPTUH;

[Ipunumaer u TpancopmMupyeT razoo0pasHble U MbIJICBUIHBIE OTXOMIbI.

ATMocdepa COCTOUT M3 YETHIPEX OCHOBHBIX CJIOEB: Tpomocdeprl, cTpatochepsl, Me30chepsl U
tepmocdepsl. [lepexoubie 061acTi aTMOC(hEPbI MEXy COCETHUMU 001a4KaMH Ha3bIBAIOT
COOTBETCTBEHHO TpOIIOIay3a, CTpaTonay3a u.T.I

[lepBblii cioii- Tpomocgepa- sSBISETCA CaMbIM TOHKHM , 3aKaHYMBAsICh HA BHICOTE OKOJIO 12 kM
Haj 3emiiell. Ho gake 3TOT MOJI0TOK HEMPEOA0JIUM ISl CAMOJIETOB, KOTOPBIE JIETAlOT, KaK MPaBUIIO, Ha
BbicoTe 9-11kMm. [To Mepe yaaneHus OT 3eMHOI TOBEPXHOCTH TEMIIEpaTypa Bo3ayxa naaaer 10 — 55 °C B
BEpXHEHN 4acTu Tponochepsl.

Jainee uner crparocdepa, KoTopast IPOCTUPAETCS 10 BBICOTHI OKOJI0 50 KM HaJ| IOBEPXHOCTHIO.
B BepxHeii yactu crparocdepbl HaXOAUTCS 030HOBBIN CII0M, KOTOPBIN 3aJ1€p>KUBAET 3HAYUTEIbHYIO
4acTh 'yOUTEIBHOTO YIAbTPA(PHOIETOBOIO H3IIyUYEHHUS.

Han ctpatocdepoit ( 50-70xm) Haxonutcs me3ocdepa. B npenenax mezochepsl, mpu
Temrepatype okoiio -225 ° C, umeeTcst Me3omay3a- camast X0JIoiHas 00J1acTh aTMOCHEPBL.

[Tocnennuii OCHOBHO¥ CJIOH, aTMOC(EPHI, OTIETSIOMUNA 3EMITIO OT KOCMOCA,

Ha3bIBaeTcs TepMocdepoii. OH HaxoauTCs Ha BbicoTe NpUMepHO 100KM OT 36MHOM IOBEPXHOCTH U
COCTOMUT U3 HOHOC(EPHI U MarHUTOC(HEPHI.

Tepmocepa nmeeT HaMMEHBIIYIO TNIOTHOCTh CPEAM BCEX CII0EB, aTMOC(hepa NOCTENEHHO
MCYE3aeT U CIIMBAETCA C KOCMHUYECKUM MTPOCTPaHCTBOM. HacTh aTMOC(epbl , HAllOJHEHHAs YKU3HbIO,
Ha3bIBaeTcs 0uocdepoii. OHa MPOCTHPAETCs OT BBICOTHI ITUYBETO MOJIETA 10 OBEPXHOCTH U B IITyOb
3eMJIM U OKEaHa.

3arpssHenue atMocepsl H ero HCTOYHNUKH

3arpsizHeHne aTMOc(epbl MOXET ObITh €CTeCTBEHHBIM (IIPUPOIHBIM) U AaHTPOIIOT'€HHBIM

(TEXHOTEHHBIM).
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EcTecTBeHHOE 3arps3HEHHE BO3/yXa BbI3BAHO IPUPOAHBIMU NpoueccamMu. K Hum
OTHOCSITCS BYJIKaHUYECKas JEATEIbHOCTh, BRIBETPUBAHUE TOPHBIX MTOPOJI, BETPOBAs 3PO3HUs, MaCCOBOE
LIBETCHUI paCTEHMM, AbIM OT JIECHBIX U CTEMHBIX [105KAPOB U IP.
AHTpPOIOTreHHOE 3arpsi3HEHUE CBSI3aHO C BHIOPOCOM PA3JIMYHBIX 3arPSA3HSIONINX BEIIECTB B
npoliecce 1eATeNbHOCTH yesioBeka. Ilo cBouM maciiTabam OHO 3HAUUTENIBHO MTPEBOCXOAUT MPUPOIHOE
3arpsA3HeHue aTMoc(hepHOro Bo3ryxa.

KoHnTpoJibHbIE BONPOCHI:

1.Kakue 3ranel BKIYaeT NPUHIUINAIBHAS CXEMa XMMHUECKOT O IIPOM3BOACTTBA?

2. Kakne XuMHUYCEKHE peaKuy IPOTEKAT JOMEHHOMU [1€YU IIPU BOCCTAHOBJICHUH XKEJe3a U3
pya? KakoBa posib KOKca B JOMEHHOM IIporiecce?

3. Kakue xumuueckue npouecchl NpoTeKaroT Npu Npou3BoAcTBe ctanu? CocTaBbTe ypaBHEHUS
COOTBECTBYIOLIUX PEAKLIUA.

4.IlepeuncnuTe XUMUYECKHE BEILIECTBA, KOTOPHIE OKPYKAIOT HAC B OBITOBOM Cpejie 1oMa.

5.Kakue UCTOUHUKHM 3arps3HAI0T BOAY, BO3AyX U nouBy? IIpusenure npumepsl.

IIpoBepka BBINMOJHEHUSI CAMOCTOATEILHOM padoThl. CaMocTOsATEIbHAS paboTa HalpaBIcHa
Ha CAMOCTOSATEIbHOE OCBOCHHUE U 3aKPEIUICHUE Pe3yIbTaTOB 00yUEHUS.
CaMocTosTenbHas MOATOTOBKA 00YYAIOIIMXCS 110 JUCIIUILINHE TPEIIOoaraeT CIC YOS BUIbI
U GopMbI paboThI:
e Cucmemamuueckas npopabomKa KOHCNEKMOo8 3aHAMuUl, y4eOHOU U CNeyuaibHOU MeXHU4eCcKoll
JUmepamypbi.
o CamocmosmenbHoe u3yyeHue Mamepuala u KOHCNeKmuposanue ieKyutl no y4eoHo u cneyudibHou
MexHUuYecKou 1umepamype.
e Hanucanue u 3awuma 0oxk1aoa; n0O20MoBKa K cO0OweHuIo uiu beceoe Ha 3aHAMuUU NO 3A0AHHOL
npenooasamenem meme.
e BuinoaHeHue paciemmuix 3a0aHUll.
e Paboma co cnpasouHol 1umepamypou u HOPpMAMmuHbIMU MAMEPUATAMU.

CamocrositesibHas padora Nel

1. CocTaBuTh (OPMYJIIBI BELIECTB MO HA3BAHUSIM:
A) 2-meTuin-4-3TUI0KTaH

b) 3,3-numeTunrekcan

B) 4-metunnenten-1

I') [lenten-2

) 1-xmopOyTan

E) 2,2-nu6pomnenTan

2. MaccoBas pons yraepoga = 80%. Maccoas nons Bogopoaa = 20%. IH,(CxHy) = 15. Haiitu
CxHy -?

3. Haiigute MonekysipHyto hopMyIly YIiieBOAOPOa, MaccoBasi A0S yriiepoJa B KOTOPOM
coctaBisieT 83,3%. OTHocUTENbHAS IOTHOCTD IMAPOB ATOTO BEIIECTBA M0 BOJIOPOY paBHA 36.

4. Haiinute MOJEKYyISApHYIO (POPMYITy OpraHHYECKOro BEIIecTBa, €CIIM U3BECTHO, YUTO MacCoOBast 10JIs
yraepoaa B HeM cocrasisieT 51,89%, Bogopona 9,73% u xsopa 38,38%. OTHOCUTENbHAS IJIOTHOCTD
MapoB ATOT0 BENIECTBA 1O BO3AyXy paBHa 3,19.

IIpoBepka BbINOJHEHUs] KOHTPOJIBbHBIX padoT. KoHTponbHas paboTa MpOBOIUTCS C LEIbIO
pe3yJabTaTOB 0OYYEHUS U MOCIEAYIOIIEro aHaau3a TUIIMYHBIX OIINOOK U 3aTpyIHEHUH 00yJaroIuxcs B
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KOHLIE M3YUYEHUs TeMbI WK pazjena. CornacHo KajaeHAapHO-TEMAaTUHYECKOMY IUIaHy AUCIUILIMHbBI
PEyCMOTPEHO MPOBEACHUE CIIEIYIOIINX KOHTPOJIbHBIX Pa0oT:

. Kontponbnas pabora Nel

CBO}IHaﬂ Taﬁ.}mua Mo MPUMEHACMbIM (])opMaM U ME€TOAaM TEKYLIECIro KOHTPOJISA U OCHKHU

pe3yJbTaTOB 00yUeHUst

Pe3yabTarsl 00yueHust

@DopMbI U METO/IbI KOHTPOJISI i OLIEeHKH
pe3yJabTAaTOB 00y4eHHsI

JUIHOCTHBIX:

- YY8CMBO 20POOCMU U YBANCEHUSL K UCOPUU
U OOCUIICEHUSM OMeYeCcmEeHHOU
XUMUYECKOU HAYKU, XUMUYECKU 2PAMOMHOe
nogeoemue 8 NPoghecCUOHAIbHOU
oesmenbHOCU U 8 OblMy NPU 0OpaueHuU ¢
XUMUYECKUMU 8eujecmeamu, Mamepualamu
u npoyeccamui;

- 20MOBHOCMb K NPOOONHCEHUIO
006pazosanus u NOBbIULEHUS KATUDUKAYUU 8
uU3OpaHHOU NPOecCcuoOHaIbHOU
oesmenbHOCMU U 00beKMUBHOE 0COZHAHUE
PONU XUMUYECKUX KOMNEMEeHYUL 8 9MOM, -
YMeHUe UCNONIb308AMb OOCHUNCEHUS]
COBPEMEHHOU XUMUYECKOU HAYKU U
XUMUYECKUX MEeXHOI02Ull OJis1 NOGbIULEHSL
CcOOCMBEHHO20 UHMENNIEKMYAIbHO2O
passumus 8 8blLOPAHHOLU NPOGhecCcUOHANIbHOL
0esmenbHOCu,

Buvinoanenue u 3awuma npaxmuuecxuxpa60m
Ne 9-15

Olz;eHKa npasujlibHoOCnu 6blNOJIHEHUA
CAMOCMOAMENbHOU pa607’l’lbl

MeETalpeaAMETHBIX:

- UCNOIL308AHUE PAZTUYHBIX U008
NO3HABAMENbHOU 0esIMeNIbHOCIU U
OCHOBHBIX UHMEILIEKMYAbHbIX ONepayull
(nocmanosxu 3a0adu, Gopmyuposans
2unomes, AHAIU3A U CUHME3d, CPABHEHUS,
0000WeHus, cucmemMamu3ayull, 6bia61eHUs.
NPUYUHHO-CLEOCMBEHHBIX C8513¢ll, NOUCKA
aAHAN0208, POPMYIUPOBAHUS 8bI60008) OJIs
peueHusi NOCMAagIeHHOU 3a0ayi,
npuMeHeHue OCHOBHbIX Memo008 NOZHAHUSL
(Haba00eHUs,, HAYYHO20 IKCNEePUMEHMA) 05
U3YUEeHUs PA3TUYHBIX CIMOPOH XUMUYECKUX
00bEeKMOo8 U NPoYeccos, ¢ KOMOPLIMU
803HUKAEM HEe0OX0OUMOCMb CIAIKUBAMbCS
6 npogeccuonanvroll cghepe;

- UCNOIL308AHUE PAZTUYHBIX UCHOYHUKOG
0/15 NONYYeHUsl XUMUYeCKOU UHopmayuu,
VMeHue oyeHums ee 00CHMOo8epHOCMb OJisl
O0CMUIICEHUS. XOPOUWLUX Pe3YTbMAmOo8 6
npogheccuonanvHoll chepe;

Buvinoanenue u sawguma npaKkmu4eckKux pa60m
Ne 2-8

Olz;eHK(l npasujibHoOCMu 6blNOJIHEHUA
CAMOCHOSMENbHOU pa60mbl
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MNpeAMETHBIX:

- chopmuposannocms npeocmasieHuli o 3awyuma npakmuueckux pabom Ne4-7
mecme XUMUU 8 COBPEMEHHOU HAYUHOU Yemuwiit onpoc 6o epems sanamus
Kapmuxe Mupa, NOHUMAHUe poau Xumuu 6 Pewenue 3a0au

Gopmuposanuu Kpyeo3opa u
DYHKYUOHANLHOU 2PAMOMHOCIU YeN08eKd
0J151 peuleHus NPAKMUYecKux 3a0au,

- 81a0eHUe OCHOBONONALAIOWUMU
XUMUYECKUMU NOHAMUSAMU, MeOPUSIMU,
3AKOHAMU U 3AKOHOMEPHOCMAMIU, Y8EPEHHOE
NOIb3068AHUE XUMUYECKOU MEePMUHOL02UE U
CUMBONIUKOU,

- 81a0€HUe OCHOBHBIMU MEMOOAMU HAYYHO2O
NO3HAHUS, UCNONIL3YEMbIMU 8 XUMUU!
HaO0OeHUueM, ONUCAHUEM, USMEPEHUEM,
IKCHEePUMEHMOM, YMeHue 0bpabambvléams,
00BACHAMb Pe3yIbmamyvl NPOBEOCHHbIX
OnvIMoO8 U 0enamby 6b1600bl, 20MOBHOCHb U
CNOCOOHOCMb NPUMEHAMb MEmOoObl
NO3HAHUS NPU peuleHUU NPAKMU4ecKux
3a0ay;

- chopmuposanHocms ymeHus 0asamso
KOJIUYeCmeeHHble OYeHKU U NPOU3BOOUMb
pacuemsi no

BNUAHUE PA3TUYHBIX (DAKMOPOS HA
napamempusi 06pabomKu Memainios
oasiieHueM.

XUMUYECKUM POPMYNAM U YDPAGHEHUAM,

- 81a0eHUe NPABUIAMU MEXHUKU
bezonacHocmu npu UCNOIbL30BAHUU
XUMUYECKUX 8elyecma,

- cchopmuposanHocmeb coOCMBEHHOL
nO3UYUU NO OMHOWEHUIO K XUMUYECKOUL
ungopmayuu, noay4aemorl U3z pasHuix
UCMOYHUKO8.

3.2 ®opMa NPOMEeKYTOUHOM aTTeCTAIUN

[IpomexyTtounas arrectanus o nucuuruinae bY J1.07 Xumus —utorosast KOHTpoJIbHas paboTa.

Obyuarowuecs 0onyckaromcs K coave 3K3amMeHa nPpu bINOJIHEHUU 8CeX BUO08 CAMOCMOAMENbHOU
pabomwi, NPAKMUYECKUX U KOHMPOTILHBIX pabom, npedycMOmpeHHbIX pabodell npocpammou u
KaneHOapHOo-memMamuieckum naaHom OUCYUNTUHDL.

HUmoeosas konmponvHas paboma npogooumcst 3a cuem epemenu 0meeO0eHH020 HA U3YUeHUe
oucyunaunsl. Ilpu ycnoeuu c6oespemenHo20 u KauecmeenHo20 GblNOIHEeHUs 00YUAIOUUMCS 8CeX BUO08
pabom, npedyCMOmMpeHHbIX paboueli npocpPamMmo OUCYUNTUHDL.

HTorosasi KOHTpoJIbHasA padoTa
Bapuanr 1
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1. U3omepowm, it OyTaHa, sIBISETCS:
a) 2-MeTUIIponaH

0) 2-3TuinpomnaH

B) 2-IIpONMJINIPOIIaH

2. BanenTtHocTh O (KHCIIOpOAA) B OPraHUUECKUX COCIMHEHMSIX:
a)l

0) 111

B) Il

r) VI

3. YrieBoabl HE BBINOJHSAOT:
a) TPAHCHOPTHYIO (PYHKIIUIO
0) sHEpreTHYEcKyIo (QYHKIUIO
B) 3aILUTHYIO (QYHKIIHIO

I') KaTaJIUTHYECKYIO (QYHKIUIO

4. KauecTBeHHOM peakiueii Ha Kpaxmall, sIBJISIETCsI, B3aUMOJIEICTBHE C:
a) ilogom

6) Cu(OH),

B) H>SO; (koHI)

r) HNO; (konr)

5. Peakuus neruapartanus XapakTepHa Jis:
a) OJJHOATOMHBIX CIIUPTOB

0) KapOOHOBBIX KHCIIOT

B) aJIbJICTU/IOB

6. Jli1st ankaHOB XapaKTEePHbBI PEaKIUH:
a) pa3JIoKEHUs

0) mMpHUCOeANHEHUS

B) 3aMEIICHUS

r) oOmMeHa

7. Peakuus aeruaparanusi, 0003Ha4aeT:
a) ormeruienue H,O
0) mpucoeaunenue H,

8. ®opmyna C,Hans, cOOTBETCTBYET 0011ICH (hopMmyIIe:
a) apOMaTHYECKHX YTIIEBOIOPOJIOB

0) aKaHOB

B) QJIKWHOB

T') aJIKEHOB

9. ABTOpOM SIBIICHUSI H30MEPHH, SIBIISCTCS:
a) C.B. JleGener

6) B.B. MapkoBHUKOB

B) bytnepos A.M.

10. ITpouecc 06pazoBaHust STUIOBOTO CIIMPTA U3 TITFOKO3bI, HA3BIBACTCS:
a) rujpaTanus
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0) OpoxkeHue
B) TUIPOJIH3
r) aTepuduranus

11. Ilpouecc M3MEHEHHS YTIIEPOIHOTO CKEJIeTa B IPOCTPAHCTBE HA3BIBACTCS:
a) U3oMepu3anus

0) nonumMepu3anus

B) TUIPOJIH3

12.dopmyna riroKo3bl:
a) C6H1 205

0) CeH 1205

B) C6H605

13. KauecTBeHHOM peakuuell Ha TIULEPHH, SBISIETCS B3aUMOCHCTBUE C:
a) cynasarom meau (I1)

0) TUIPOKCUIOM HATpUs

B) rugpokcuom meau (II)

14. OOuMM CBOWCTBOM OJJHOATOMHBIX U KAPOOHOBBIX KUCJIOT, SIBJISIETCS:
a) BHYTPUMOJIEKYJIIpHAsI IETUIpaTalys

0) OpoxeHue

B) B3aMMO/ICHCTBHUE C aKTUBHBIMH METaJllIaMU

15. Coenunenus, B MOJIEKyJIaxX KOTOPBIX €CTh aMUIHbIE (IENTUIHBIE) CBSA3H, HA3BIBAIOTCS:
a) JKUPbI

0) yrJ1eBO10pO/IbI

B) Oemnku

T') YTIEBOIbI

16. benku He BBIOIHAIOT:

A) TpaHCHIOPTHYIO (PYHKIIHIO
B) sHepretrueckyio GyHKIUIO
B) zamuTHyto pyHK1IMIO

I') nBurarenbHyI0 GYHKLHUIO

17. SAapo aroma - 3TO

a) COBOKYITHOCTb JICKTPOHOB €, IPOTOHOB P ¥ HEHTPOHOB N
0) COBOKYNHOCTb IPOTOHOB P U HEUTPOHOB N

B) COBOKYITHOCTh HEHTPOHOB N

I') COBOKYITHOCTb JIEKTPOHOB € U IIPOTOHOB P

18. HelitpasibHas cpesia UMeEeT:
a) pH=7

6) pH=13

B) pH=11

19. CnoxHble BelecTBa, KOTOPbIE COCTOSAT U3 aTOMOB BOJIOPO/1a M KUCIOTHBIX OCTaTKOB, HA3bIBAIOT:
a) KUCTIOThI

0) conu

B) OKCH/IBI
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20. DnexkTponHas Gopmysia aToma HaTPHUs:
a) 1s* 2s* 2p’

0) 1s* 2s* 2p°® 3s* 3p*

B) 1s* 2s” 2p° 3s'

r) 1s* 28 2p°® 3s* 3p°

21. Kakoit % KOHIIEHTpaIuu pacTBOPOB, €ciii u3BecTHO, uTo 200 r pacTBopa coaepxat 10 r cyibdara
UHKA!

a)2 %

0) 20 %

B) 5%

22. DNEKTPOJIUTHI, TIPH TUCCOIMAIINN KOTOPBIX 00pa3yoTCs KaTHOHBI METAIlIa, U aHUOHBI KUCJIIOTHOTO
OCTaTKa Ha3bIBAKOTCSL:

a) KUCTIOTaMH

0) consamu

B) OCHOBaHUSIMHU

23. K peakmusim oOMeHa OTHOCHUTCSI:
a) CaO + H,O = Ca(OH)z

6) Cu(OH), = CuO + H,O

B) KOH + HNO; = KNOs; + H,O

24. Yuciio 31€KTPOHOB, KOTOPBIE COAEPKATCS B aTOME yIJIEPOJa PaBHO:
a)6

0) 12

B) 8

25. K OKHCIUTENIBHO — BOCCTAHOBUTEIbHBIM OTHOCHTCS PEAKIIUS, YPABHEHUE KOTOPOW:
a) C2H4 +H, —» C2H6

6) NaCl + AgNO; — AgCl |+ NaNOs,

B) CaO + H, O — Ca(OH),

r) CH; OH + HCl— CH;Cl 1 H, O

26. CocraBbTe (POPMYIIBI OPTaHUIECKUX BEIIECTB:
a) TeKCUH-2;

0) MmeTui0eH3011;

B) 2,3-1uMeTHI -3,4-TUITHIIOKTAH;

r) 2,2-TAMETUIITICHTaH.

27. Halimute MoieKyJIsipHyt0 (opMylTy YIIIeBo10poa, conepxkanue yriepoaa (C) B kotopom 92,3%, a
Bostopona (H) —7,7 %. OtHocutenbHas II0oTHOCTH 1o Bojopony (H) pasHa 13.

28. Ilpu B3auMoAeCTBUM TEXHUUECKOTO Kalblysl Maccoil 8 T, conepskauiero 20 % npumeceii, n

pacTBOpa COJISTHOW KMCIIOTHI BBICIUIICS BOJIOPOJ OOBEMOM ... JI.

Bapmuanr 2
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1. K yrineBonam He OTHOCSTCS:

a) TEeTPO3bl, IEHTO3bI, [€KCO3bI

0) MOHOCaxapuabl, OJIUrOcaxapHibl, MOJIUCAXapUIbl
B) NIEPBUYHbBIC, BTOPUYHbIE U TPETUUHbIC AMUHBI

2. JInst anKeHOB XapaKTepHbI PEaKIIUU:
a) MPUCOETMHEHUS

0) OTIICTUICHHS

B) oOMeHa

3. XKenroe okpanrBaHie BOSHUKAET IIPH JIEHCTBUU Ha OEJIOK:
a) 1IeJI04U

6) H>SO4 (xoHi)

B) HNO; (kxoHII)

r) Cu(OH)»

4. benblii aMopHBIN TOPOIIOK, HE PACTBOPUMBIN B XOJIOAHON BOJIE, HO pa30yxaroIiuii B ropsdyeit — 31o:
a) 1eJUTI0JI032
0) caxapo3sa

B) ppykTo3a
') Kpaxmail

5. N3omepus non0KeHUs KpaTHOW CBSI3U XapaKTepHa JUIS:
a) HeIpeIeTIbHBIX YIJIEBOAOPOI0B — AIKEHOB

0) mpeleIbHBIX YTIIEBOJAOPOIOB — AIKAHOB

B) apOMATUUECKUX COSAMHEHUN — apEHOB

T') IpeIeTIbHBIX OJHOATOMHBIX CIIUPTOB

6. Peakuuu B3aumoneiictBus opranndeckux coenunenuit ¢ HCl, naspiBarorcesi:
a) raJoreHupoBaHKe

0) rumpaTanus

B) TUJPOrajlOr€HUPOBAHNE

I') TUAPUPOBaHUE

7. Peakuuu nonuMepu3aliu, He XapaKTepHbI IS
a) aJIKaHOB
0) aJIKeHOB
B) QJIKWHOB

8.0Oprannyeckue BeliecTsa, B coctaB KoTopslx BXoAsaT C u H, Ha3piBatoTcs:
a) KapOuIbI

0) ruIpuIbI

B) YIJI€BOJOPOIbI

I') FaJIOT€HU/IBI

9. Kakue QpyHKIIMOHAIBHBIE TPYIIITBI BXOAST B COCTaB AMHHOKHCJIOT:
a) -NH, u —COOH

6) -NH, u —OH

B) — NO, -COOH
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r) -NO, u —OH

10. beaku — 3T0...:

a) OpraHNYeCcKue COCTUHEHHMS, COJEPIKaIMe BA UK 00JIee 0OcTaTKa aMHUHOKHUCIIOT.

0) a30Tcoaep KaIIe OpraHNYeCKHE COSTUHEHUS IPUPOTHOTO MPOUCXOKICHUS

B) HpHpOI[HI)IG HOJ'II/IMepI)I, COCTOAIIINC N3 6OJ'H>IHOFO YqHcJjia OCTaTKOB aMHHOKHUCIIOT, CBSI3aHHBIX Me>1<1[y
000 MENTUIHBIMU CBI3SIMHU.

11. O6mas Gpopmyna alKUHOB:
a) CuHaniz

0) C.Han

B) CnHZn-Z

T ) CnH2n+l

12.Kpaxmai, BEECTBO:

a) YKUBOTHOT'O TIPOUCXOXKICHHS

0) sIBNISICTCS OCHOBHOM YacThIO CTCHOK pacTeHHI
B) SIBJISICTCSI [TPOIYKTOM THJIPOJIH3a yIIIEBOIOB
r) oOpasyeTcs B pe3yibTare pOTOCHHTE3A

13. Uzomepom miist 3,3 1uMeTHII0yTaHOBOM KMCIIOTHI, SIBJISETCS:
a) rekcaHoBasi KUCJI0Ta

0) 23THInponaHoBas KUCI0Ta

B) 2METWINPOINIAaHOBask KUCII0Ta

14. Peakiusi B3aMOICUCTBHS OJTHOATOMHBIX CITUPTOB ¢ KApOOHOBBIMH KHUCIIOTAMH, HA3bIBACTCS
peaKkuuen:

a) apoMaTu3aIus

0) rumpaTanus

B) aTepuduKanus

15. YkcycHbIi anbieru uMeeT GopMyITy:
a) CH;COH

6) CH;COOH

B) CH3CHQOH

16. Pu6o3a u ne3okcupuo603a, sBISIOTCS:
a) HyKJICMHOBBIMH KHCJIOTaMH

0) yriaeBoiaMu

B) OenkamMu

17.Peakiinu noauMepu3aluu, XapakTepHbI IS
a) aJIKaHOB
0) aJIKeHOB
B) QJIKWHOB

18. Dnexrponnas Gopmyna aroma 1s *2s *2p °3s *3p” . XuMHUYECKHUii 3HAK DTOTO 3JIEMEHTA:
a)C
6) O
B) Si
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19. Yto Ha3BIBAIOT HOHHOM CBSI3b10?

a) CBsI3b, 00pa30BaHHAS ANEKTPOHHBIMU TAPaAMU;

0) CBSI3b MEXK/Ty HOHAMH HM3-32 AJIEKTPOCTATUUECKOTO B3aUMOJICHCTBUS;B) CBsI3b, 00pa30BaHHAS HOHOM
BOJIOPOJIa TPU €T0 BHEIPEHUH B 00Jiee NIEKTPOOTPULIATEIbHBIN aTOM;

B) CBA3b, 00pa30BaHHAsI MAPOH JICKTPOHOB, IPUHAJICKAIICH OJHOMY aTOMYy M BAKaHTHOM STYCHKON
JIpyroro atoma;

T') CBSI3b MEXK]Iy HAXOJSIIIUMUCS B y3JIaX PEIIETKH aTOMaMU U HOHAMHU, yJIEPKUBAEMBIMU OBICTPO
IepEMELIAIOIIUMUCS JIEKTPOHAMM.

20. C xakMMH BELIECTBAMU PEarupyroT OCHOBaHUs?
a) TOJIBKO C KACIOTaMH

0) ¢ KMCIIOTaMH U OCHOBHBIMH OKCH/IaMHU

B) C KMCJIOTAMH U KHCJIOTHBIMHU OKCHUJIAMU

21. Ykaxure aMmpOoTepHOE OCHOBAHHUE:!
a) NaOH

6) KOH

B) Zn(OH)2 +

22. Cno>xHbI€ BEIIECTBA, KOTOPBIE COCTOSIT U3 aTOMOB METAJIJIOB M TUPOKCOTPYIII, HA3bIBAIOT:
a) KUCJIOTHI

0) conu

B) OCHOBaHHS +

23. Peakuus, ypaBHenue koropoit: 2KOH + H,SO4 — K>SO, + 2H,O sBasercs:

a) oOMeHa, oOpaTtumas

0) oOMeHa, KaTaTuTHIECKOM

B) oOMeHa, HeoOpaTumas

') OKUCIUTEIbHO-BOCCTAHOBUTEIHHON, OOMEHa.

24. Kakoit % KOHIIEHTpaIluu pacTBopa, eciim u3BectHo, uto 300 r pactBopa coaepxkat 30 T xjgopuaa
HaATpUSL:

a) 20%

0) 1%

B) 10% +

25. K peakuusiM COeIMHEHUSI OTHOCUTCSI:

a) KOH + HNO3 = KNO3+ Hzo,
6) Cu(OH), = CuO + H,0
B) CaO + H,0O = Ca(OH),

26. CocraBbTe (OPMYIIBI OPTAaHUIESCKUX BEIIECTB:
a) 2-meTunoyTeH-1;

0) 2,3-TMMEeTHIITeKCaH;

B) 4,5-ausTHIITENTEH-3;

r) 3-3TunoOyTano-1.
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27. Onpenenure 00bEM YIIIEKUCIOTO ra3a, KOTOPbIH 00pa30Balics MpU B3aUMOICHCTBUH a30THOM
KHCJIOTBHI U TEXHUYECKOTO KapOoHarta kanbiusa maccoit 300 r, comepskamero 25 % npumeceil.

28. Haiimute MolekyJisipHyto GopMyly YIJIeBo10poa, conepxariero 85,7% yrnepona u 14,3%

BOJIOPOIa; OTHOCUTENbHAS INIOTHOCTH 10 BOJIOPOAY paBHA 28. YcTaHOBUTE MO (OpMYIie, OTHOCUTCS TN
3TOT YIJIEBOJAOPO/I K MIPEAETbHBIM.
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4 Cucrema oueHuBanust Komiuiekta @OC Tekymero KOHTPOJIsA M MPOMeEKYTOYHOM
arrecTanuu

[Tpu onieHMBaHUM MPAKTUYECKONW U CAMOCTOSITENIbHOM paboThl 00yyaromierocs
YUUTHIBACTCS CIEIYIOIIee:

- Kauecmeo 8blNOIHeHUs NPAKMUYecKou yacmu pabomol,

- Kauecmeo ogopmienus omuema no pabome;

- Kawecmeo yCMHbIX OMEemos Ha KOHMPOJIbHbLE 8ONPOCHL NPU 3aujume padoomasi.

Kaxpiii BU paboThI OIEHUBACTCS 110 TATH OATbHOM IIKAalIe.

«5» (OTIMYHO) — 3a TITyOO0KOE U TTOJIHOE OBJIAJICHUE COJIEP’)KaHUEM YUEOHOT0 MaTepuarna,
B KOTOPOM 00YYaromuiics CBOOOHO U YBEPEHHO OPUEHTUPYETCS; 32 YMEHUE MPAKTHYECKU
MIPUMEHATh TEOPETHUECKUE 3HAHUSI, BHICKA3bIBATh 1 000CHOBBIBATH CBOM CYyXJIeHUs. OIEeHKa «5»
(0TIIMYHO) TpenoaraeT rPaMOTHOE U IOTUYHOE U3JI0KEHUE OTBETA.

«4y» (XOpoI1110) — ecJIi 00YUYaOIIUICS TTOJTHO OCBOMJI YUEOHBIM MaTepural, BIaieeT
HAYYHO-TIOHATHUIHBIM alapaToM, OPUEHTHPYETCS B U3YYEHHOM MaTepuase, OCO3HAHHO
MIPUMEHSICT TCOPETUICCKIE 3HAHUS Ha TIPAKTHKE, TPAMOTHO M3JIaraeT OTBET, HO COJICPKAHHE U
¢dbopMa 0TBeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

«3» (YIOBIETBOPUTETHLHO) — €CJTH O0yUYarOIIMIICs OOHAPYKUBAET 3HAHNWE U TIOHUMAHUE
OCHOBHBIX TIOJIOKEHUH Y4eOHOTO MaTepuaa, HO U3JlaraeT ero HeMmoJHO, HEMOCIIeI0BATENbHO,
JIOITYCKAeT HETOYHOCTH, B IPUMCHCHHH TEOPETUICCKUX 3HAHUH TIPU OTBETE Ha MPAKTHKO-
OpPUEHTHPOBAHHBIC BOTIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYKICHUS.

«2» (HEYIOBJIETBOPUTEILHO) — €CITM O0YYAIOIINIICS UMEET Pa3po3HEHHBIE,
OeccrucTeMHBIC 3HAHUSA, JOMYyCKAET OMIMOKH B OTIPECIICHUN 0a30BbIX MOHATHI, HCKAKAET MX
CMBICJT; HE MOXKET MTPAKTHICCKH MPUMEHSITH TCOPETUICCKUE 3HAHUS.

Kpurepun oneHuBaHMs HTOrOBOH KOHTPOJIbHON PadoThl

«5» (OTIMYHO) — 3a TITyOO0KOE U TTOJIHOE OBJIAJICHUE COJIEP’)KaHUEM YUEOHOT0 MaTepuarna,
B KOTOPOM O0YYaromuiicss CBOOOTHO U YBEPEHHO OPUEHTUPYETCS; 32 YMEHUE PAKTHUECKU
MIPUMEHSATH TEOPETHUECKUE 3HAHUSI, BHICKA3bIBATh 1 000CHOBBIBATH CBOM CYyXJIeHUs. OLeHKa «5»
(0TIIMYHO) TpenoiaraeT rpaMOTHOE U IOTUYHOE U3JI0KEHUE OTBETA.

«4» (X0poI1110) — ecJii 00YUaIOIIUICS TIOJTHO OCBOMJI YUEOHBIN MaTepural, BiIajieeT Hay4-
HO-TIOHSATHITHBIM amlapaToM, OPUEHTUPYETCS B U3yUYEHHOM MaTepHase, OCO3HAHHO IPUMEHSET
TEOPETUYCCKHUE 3HAHMS HA TTPAKTHKE, TPAMOTHO M3JIaracT OTBET, HO cojiepkaHue u (hopma
OTBETa UMEIOT OT/CJIbHbIE HETOYHOCTH.

«3» (YIOBIETBOPUTEIHLHO) — €CJTH O0yUYarOIIHMiicss OOHAPYKUBAET 3HAHWUE U TIOHUMAHUE
OCHOBHBIX TIOJIOKEHUH Y4eOHOTr0 MaTepuaa, HO U3JiaraeT ero HeMmoJHO, HEMOCeI0BaTENbHO,
JIOITYCKAeT HETOYHOCTH B IPUMEHEHUH TEOPETUICCKUX 3HAHUN TP OTBETE HA MTPAKTUKO-
OpPUEHTHPOBAHHBIC BOTIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYKICHUS.

«2» (HEYIOBIETBOPUTEILHO) — €CJTM 00yUYaOIIHICS MMEET pa3po3HEHHBIE, OECCUCTEM-
HBIC 3HAHUS, JOMTYCKAET OMIMOKH B ONIPEICTICHUN 0a30BBIX MOHSATUH, HCKAKAeT UX CMBICIT; HE
MOJKET IPAKTHYSCKH MTPUMEHSTh TCOPETUICCKUE 3HAHMS.

Tecm oyenusaemcs no namu 6a16bHOU WIKALe CLeOYIOWUM 00PA30M: CIMOUMOCHDb
Kaxcoo2o eonpoca 1 6ann. 3a npasunvhviii omeem cmyoeum noayuaem 1 6ann. 3a Hegephwiii
omeem unu e2o omcymcmeue 64l He Ha4UCIAI0MCA.

Oyenka «5» coomeemcmeyem 86% — 100% npasunvhvix omeemos.

Oyenka «4» coomeemcmayem 73% — 85% npasunbHvix omeemos.

Oyenxka «3» coomeemcmeyem 53% — 72% npasunvbHbix 0meemos.

Oyenka «2» coomeemcmayem 0% — 52% npaguivhvix omeemos.
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