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1. ACIIOPT PABOYEH ITPOT'PAMMBI JJUCHUTLJIAHBI

1.1. O61acTh NpUMeHeHHs pado4eil MporpamMMsl

PaGouast mporpaMMa IUCHUILTAHEI SBJISETCS YaCThI0 OCHOBHOM 00pa3oBaTeIbHOM
nporpammsel B cooTBeTcTBUM ¢ @I'OC nnst cnenuansuocTtu: 40.02.04 FOpucnpyoenyus
(ykpynuéHHas rpyma crienuanbaoctelt 40.00.00 FOpucnpyoenyust), 11t 00y4arOmuXCs 0YHOU
dbopMbI 00yUCHHUS.

Pabouas mporpamma paspabotana B coorBercTBru ¢ ®I'OC cpennero o61mero oopa3oBaHus.

1.2. MecTO TUCUMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl

Hucnunnuna « Xumusy nzyqaercs B o0meodpazoBarenbHOM nukiie yueonoro miana OOIT CI1O
Ha 0a3e OCHOBHOTO 00IIET0 00pa30BaHUs C TIOTYYEHUEM CPEAHETO 001Iero oopa3oBaHus
(TII1ICC3)

1.3. Ilnanupyemble pe3yJabTaTbl 0CBOCHUS AU CHUIJINHBI:

OcBoeHue copepKanust Y4eOHON TUCIUTIITUHBI 00ECTIEYHBAET JOCTHIKEHNUE 00YUYaIOIUMHCS
CJIEIYIOIIUX PE3yJIbTATOB:

JIMYHOCTHBIX:

Oco3HaHne 00YJArOITUMUCS POCCUHCKON TpakIaHCKON UIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIPEACIICHHIO;

Hanuuue moTuBanuu Kk 00y4eHHIo;

[lenenarnpaBieHHOE pa3BUTHE BHYTPEHHUX YOKICHHUHN TMYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH U UCTOPUUYECKUX TPATUIINK 0a30BOM HAYKW XUMUU;

['oTOBHOCTH U CIIOCOOHOCTH OOYYAIOIIUXCSI PYKOBOJCTBOBATHLCS B CBOCH JIEATEIHHOCTH
LIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMHM, MPUCYIIIMMHU LETOCTHOM cUCTeMe XUMUYECKOTO
o0Opa3oBaHuS;

Hanunune npaBoco3HaHus SKOJIOTHYECKON KYIBTYPhl M CIIOCOOHOCTH CTaBUTh LIETHU U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS MpeIMeTa « XUMHUS JOCTUTAIOTCS B €UHCTBE
y4e0HOM U BOCIIUTATEIHHOU JESITEILHOCTH B COOTBETCTBUHU C TYMAHUCTUYECKUMU,
COLIMOKYJIBTYPHBIMH, yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U U€allaMU POCCUHCKOTO
IPaXXTAHCKOTO OOIIECTBA, MPUHSATHIMU B OOIIIECTBE HOPMAMH U MTPABUIIAMHU TTOBEICHUS,
CIOCOOCTBYIOLIMMHU MPOIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTH 00YJarOIIUXCSI.

JInuHOCTHBIE pe3yNnbTaThl OCBOCHUS MpeaMeTa «XUMHS OTPakatoT chOpMUPOBAHHOCTh
OTIBITA TIO3HABATEIHPHON U MPAKTUYECKON ACSITENFHOCTH 00YyUJAIONTUXCS TI0 pean3aIiii
MPUHSTHIX B 0011[€CTBE IIEHHOCTEN, B TOM YHCIIE B YaCTH:

1) I'pasxx1aHCKOTO BOCTIUTAHMUS:

Oco3Hanus 00y4aroImKUMHUCs CBOMX KOHCTUTYIIMOHHBIX NPaB U 00sI3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

[IpencraBnenus o conuaibHBIX HOPMax M MPaBUIIaX MEKINYHOCTHBIX OTHOILICHUH B
KOJUICKTHUBE;

['OTOBHOCTH K COBMECTHOM TBOPUYECKOH JCSITEIIBHOCTH MPU CO3aHUN YIEOHBIX ITPOCKTOB,
pelIeHn: yueOHbBIX U MO3HABATENIBHBIX 32/1a4, BRITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CrocoOHOCTH MOHUMATh U TPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
JIPYTUX TIPU aHAIHM3€ PA3TUYHBIX BUJIOB YIEOHOU IEATEIBHOCTH;

2) ITaTprOTHYECKOTO BOCTIUTAHUS:

[{eHHOCTHOTrO OTHOIIEHHUS K HCTOPUYECKOMY M HAyYHOMY HacCJIEIUI0 OTEUECTBEHHON XUMUH;
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YBa)KCHHSI K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTUKEHHSI HAYKU €CTh Pe3yJIbTaT JJIUTEIbHBIX HAOMIONEHUH,
KPOTOTIUBBIX SKCIEPUMEHTATBHBIX IIOUCKOB, TOCTOSHHOTO TPyAa YYEHBIX U MTPAKTHKOB;
MHTEpeca U M03HABaTeIbHBIX MOTUBOB B MOJIYYEHHUH U MOCIEAYIONIEM aHaIn3e UH(POpMaLuu O
MEPENOBBIX TOCTUKEHUSAX COBPEMEHHOM OTEUeCTBEHHOW XUMUU;

3) lyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

HpaBcTBeHHOT0 CO3HAHUS, STHUECKOTO MOBEICHHUS;

CriocoOHOCTH OLIEHUBATh CUTYALlUU, CBI3aHHbBIE C XUMUUECKUMH SBJICHUSMU, U
MPUHUMATH OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U
LEHHOCTH;

I'oTroBHOCTH OLICHMBATh CBOE ITOBEJCHUE U IIOCTYIIKK CBOMX TOBAPUILIEH C IMO3ULUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITUX MOCTYIKOB;

4) ®opMupoBaHus KylbTYpPbl 310POBBSI:

[TonnMaHus IEHHOCTEH 310POBOTO U OE30MacHOTO 00pa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

CoOlunronenus mpaBui 6€30MacHOro 0OpaIIEHUS C BEIIECTBAMH B OBITY, TOBCETHEBHOM
JKU3HU U B TPYIAOBOH IE€ATEIHHOCTH;

[TonnMaHusI IEHHOCTH MPAaBHJI MHAUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOKAIOIIKX 3/I0POBbIO U )KU3HU JIIO/ICH;

Oco3HaHus MOCIeICTBUN U HETIPUSATHUS BPEIHBIX MPUBBIUEK (YIOTpeOIeHHS aTKOT oI,
HapKOTHUKOB, KYpPEHHUS);

5) TpymoBOTO BOCITUTAHUS:

KoMMyHHUKAaTHBHO#M KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEILCKON ACSITENLHOCTH,
00LIECTBEHHO MOJIE3HOM, TBOPYECKON U APYTUX BUAAX AEATEIHLHOCTH;

Y CTaHOBKM Ha aKTHBHOE yYACTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 COIMABLHOM
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);

HNuTepeca k mpakTUYECKOMY U3YYCHHIO POGECCUil pa3IndHOro Pojia, B TOM YUCIIE Ha
OCHOBE MPUMEHEHHUS MTPEIMETHBIX 3HaHUH M0 XUMHH;

YBaxXeHHUs K TPYNY, JIOASIM TPYJa U pe3yabraraM TPYIOBOW ACSITEILHOCTH,

['oTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHIYaJIbHOM TPAeKTOPUHU 00pa30BaHus,
Oyaymieit mpodeccuu u pean3ai COOCTBEHHBIX KU3HEHHBIX TIAHOB C YIETOM JTMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U OTPpeOHOCTEN 00I1ecTBa;

6) DKOJIOrHYECKOTO BOCIIUTAHUS:

DKOJIOTHYECKH 11€7IECO00Pa3HOTr0 OTHOIIECHHUS K MIPUPO/IE, KaK UCTOUHUKY
CYILIECTBOBaHUS KU3HU Ha 3eMIIC;

[Tonnmanus ro0aIbHOTO XapakTepa HKOJIOTHUECKUX MPOOIeM, BIUSHUS IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOIHON U COLIMATIBHOM CPENBI;

Oco3HaHust HEOOXOIMMOCTH MCTIONb30BAHUS JOCTHKECHUM XUMUM JIJIS1 PELICHUS
BOIIPOCOB PAllMOHAIBHOTO MPUPOIOTIOIH30BAHNUS;

AKTHBHOTO HENMPUATHS ACHCTBUI, TPUHOCAIINX BPEl OKPYKAIOILIE MPUPOAHOM cperie,
YMEHHUSI IPOTHO3UPOBATH HEOIATOMIPHUSITHBIE KOJIIOTUYECKUE TTOCIEACTBHSI MPEANPUHUMACMBIX
JIEUCTBUN U MPEIOTBPAIATh UX;

Hanwnuus pa3BUTOro SKOJIOTHYECKOTO MBIIIICHUS, SKOJIOTUYECKON KYJABTYPHI, OIBITA
JESTEIbBHOCTH SKOJIOTMYECKON HApaBICHHOCTH, YMEHUSI PYKOBOJICTBOBAThCSI UMHU B
[I03HABATENbHON, KOMMYHHKATUBHON M COLIMAIBHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTHBOCTOATH UICOJIOTHH XeMOo(oOuu;

7) LleHHOCTH HAYYHOTO MTO3HAHUS:

CdopmupoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKH U OOIIECTBEHHON MPAKTHKHY;

[Tonnmanus crienurKy XUMUM KaK HayKu, 0CO3HaHUs e€ poiiu B GOpMUPOBAHUU
PaIMOHATLHOTO HAYYHOTO MBIIIUICHHUS, CO3/IaHUU IIEIOCTHOTO TIPEJCTABICHUS 00 OKPYKaOIIEeM



MHUpE KaK O €IMHCTBE MPUPO/IbI U YETTOBEKA, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN U
pelieHny mpobsieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

YO6exx1€HHOCTH B 0CO00# 3HAYMMOCTH XUMHH ISl COBPEMEHHOU ITUBIIIM3AINH: B €€
T'YMaHHCTHYECKOW HAIIPaBICHHOCTH M BA)KHOW POJIM B CO3JaHUU HOBOM 0a3bl MarepruaibHON
KYJABTYPBI, PEIICHNUHN TII00ABHBIX TPOOJIEM YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOH,
SHEPTreTUYECKOM, TUIIICBON M SKOJIOTHYECKONW 0€30MaCHOCTH, B PA3BUTHH MEIUIIMHBI,
o0ecredeHn yCIOBHI YCIICIITHOTO TPY/a U SKOJIOTHUECKH KOM(POPTHOMN )KU3HHU KAXKIOTO YICHA
00111eCTBa;

EcTtecTBeHHO-HAayyHOI TPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJI0B ITO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BATh MOJIy4aeMble 3HAHUS JIJIs
aHanu3a U OOBSICHEHUS SIBIICHUH OKPY)KAIOIIET0 MUPA U MPOUCXOAANINX B HEM H3MEHEHUH,
yYMEHHsI J1el1aTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAayUHBIX (DAaKTOB M UMEIOIINXCS JaHHbBIX
C LEJbIO MOIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CriocoOHOCTH CaMOCTOSITENILHO UCIIOIb30BaTh XUMUUECKHE 3HAHUS JIJIs] pEIICHUS
po0JieM B PeaTbHBIX )KH3HEHHBIX CUTYAIIHSIX;

HNHTepeca kK MO3HAHUIO U UCCIIEN0BATEIbCKON NESITEILHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEIPEPHIBHOMY 00Pa30BaHHIO U CaMO00OPa30BaHUIO, K
AKTUBHOMY IOJIyY€HHMIO HOBBIX 3HAHUU 110 XUMUHU B COOTBETCTBUU C )KU3HEHHBIMU
NOTPEOHOCTAMU;

HNHTepeca k 0COOEHHOCTSAM Tpy/a B pa3audHbIX chepax mpodecCHoHaTbHON
JeSATEeITbHOCTH.

MeTanpeIMeTHbIX: 3HAaUUMBbIC JUTsI (POPMHUPOBAHHSI MUPOBO33PEHHS 00YJaIOIIUXCS
MEXIMCUUIUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIIeHAYYHbIE TOHITHS, OTPaXKarolle LEeJI0CTHOCTh
HayYHOU KapTUHBI MHpA U CHeUU(UKY METOOB MTO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKax (Marepusi, BeIeCTBO, SHEPTUs, BJICHHE, TPOLIECC, CUCTEMa, HAyYHbIH (PaKT, MPUHIIUII,
TUIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, HCCIIeI0BaHNe, HAOTIOICHIE, U3MEPEHHE,
SKCTICPUMEHT | JIpyTHUe);

YHuBepcalibHbIe yueOHbIe AeWCTBUS (IT03HABATEIbHBIC, KOMMYHHKATUBHBIE,
peryisITUBHEIE), oOecnieunBaroiue hopMupoBaHue GyHKITMOHATLHON TPAMOTHOCTH H
COLMAIbHOM KOMIIETEHIIUN 00yYaroImuXcs;

CrocoOHOCTh 00Yy4aOIIUXCS UCTIOIb30BaTh OCBOCHHBIE MEKIUCIIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIC YUeOHbIE ICHCTBHS B TO3HABATEILHON U
COIMAJIBHOM MPaKTHKE.

MertanpeaMeTHbIe Pe3yabTaThl OTPAXKAIOT OBIIAICHUE YHUBEPCAIIbHBIMU y4eOHBIMU
MO3HABaTEeIbHBIMU, KOMMYHUKATUBHBIMU U PETYASTUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBrbIe JJornyeckue aeiicTBHA:

CaMOCTOSITENILHO (JOPMYIIUPOBATEH U AKTYAIU3UPOBATh MIPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBaTth;

OIMPCACIIATh LICIN ACATCIIBHOCTH, 3a/laBast IapaMCTpPbl U KPUTCPUU UX NOCTUKCHUS,
COOTHOCHUTD PE3ybTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMU;

HCIIOJIb30BATh IMPU OCBOCHUN 3HAaHUHU HpI/IéMBI JIOTUYCCKOI'O MBIIIIJICHUA — BBIACIIATH
XapaKTepHbIE PU3HAKU MOHATUN U YCTAaHABJIUBATh UX B3aUMOCBS3b, UCIOJIb30BaTh
COOTBCTCTBYIOIINEC MMOHATHA IJIA OGBHCHGHI/IH OTACIJIIBbHBIX q)aKTOB n HBHCHHﬁ;

BbIOMpATh OCHOBAHMSI U KPUTEPUH VI KJIaCCU(UKAIIUU BEIIECTB U XMMHUECKHUX
peaKLHii;

YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKIY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTB JIOTUYECKUE PACCYXKIEHUS (MHAYKTUBHBIC, TETYKTUBHBIE, 10 aHAJIIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMbIX SIBICHUSIX, GOPMYIUPOBATH
BbIBOJbI U 3aKJIIOUYCHU A,



NPUMEHSTH B IIPOIECCE MO3HAHUS, UCTIONb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIENIH, TPE0OPa30BHIBATH MOJIENIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ) 3JI€MEHTA,
XuMH4eckas popMyna, ypaBHEHHE XUMUYECKOW PEaKIIUU — IPU PELICHUN Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbBIE MOJIETIbHBIE TTPEICTABICHUS
JUISL BBISIBJICHHSI XapaKTePHBIX MTPU3HAKOB U3Y4aeMbIX BEUIECTB U XUMUYECKHUX PEaKLUH.

Ba3oBrbIe nccienoBarejaLCKHue AeiicTBUA:

BJIaJIeTh OCHOBAaMH METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XMMUYECKUX PEaKLIN;
(dbopMynHpoBaTh LEIH U 33J1a4H UCCIEeI0BaHUS, UCIIONIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYITHPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA NTO3HAHUS M OCHOBBI

JUTst POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX CYXKICHUM;

BJIaJIETh HaBBIKAMH CaMOCTOSATEIBHOTO IJIAHWPOBAHUS U IPOBEICHUS YUEHUYECKUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HA0JII01aTh 32 XOJIOM IIPOLIEcCca, CAMOCTOATEIHHO
IPOTHO3UPOBATH €0 pe3yabTar, GOPMYIUPOBATH OOOOIIEHHUS U BHIBOIBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEA0BAaHNUS, COCTABISATH 0OOCHOBAHHBIN OTUET O MPOAETaHHON
pabore;

MpUOOpETaTh OMBIT YUSHUUECKON MCCIIeNOBATEICKOM U TPOSKTHOM JESITEIIbHOCTH,
HPOSIBJIATH CIOCOOHOCTh ¥ TOTOBHOCTD K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B PEIICHUS
MPAKTUYECKHX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B ITO3HAHUS.

Padora ¢ nnopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MHGOPMAIUH (Hay4YHO-TIOMYJIsIpHAast
JUTEpaTypa XUMHUYECKOTO COJIEpXKaHMs, CIIPaBOYHBIE TOCOOUs, pecypchl HTepHeTa),
aHAIM3UPOBATH HHPOPMALIMIO PA3IMYHBIX BUIOB U (OPM MpeICTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ JOCTOBEPHOCTh M HEPOTUBOPEUHUBOCTb;

(bopMynHpOBaTh 3aMPOCHl U MPUMEHSATH Pa3JIMYHbIE METO/IbI PU TIOUCKE U 0TOOpE
UHpOpPMaIUH, HEOOXOIUMOM ISl BBIOJIHEHUsI y4eOHBIX 3a/1a4 ONpeeIEHHOTO TUIIa,

MPUOOPETaTh OMBIT UCIIOIB30BaHUS MH(POPMAIIIOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO BEIOMPATh ONTUMAIbHYIO (hOpMY mpecTaBieHruss HHPOpMaIUK (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYyTHUe);

MCIIOJIb30BaTh Hay4YHBIN S3bIK B KAU€CTBE CPEJICTBA MPU paboTe ¢ XUMHUUYECKOM
UHpOpPMaIUEH: MPUMEHATh MEeXIpeAMETHbIE ((prU3nuecKre 1 MaTeMaTHYECKUE) 3HAKU U
CHUMBOJIBI, (hOpMYyIIbI, a0OpeBUATYpPHI, HOMEHKIIATYPY;

MCIOJIB30BATh U IIPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISATHOCTH.

KoMMyHHKaTHBHBbIE YHUBeEpPCaJIbHbIe ydeOHbIe 1eliCTBHS:

3aJ1aBaTh BOIIPOCHI IO CYLIECTBY 00CYX/1aeMOW TEMBbI B XO/I€ AUAJIOTa U/WIN AUCKYCCHUH,
BBICKa3bIBaTh UeH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEILHO BBIITOTHEHUS
MPEUIOKEHHON 3a/1a4u;

BBICTYIATh C MIPEe3EHTAIeN pe3yIbTaTOB M03HABATENILHOM 1€ATEeIbHOCTH, TIOTYYEHHBIX
CaMOCTOSITEIIEHO WM COBMECTHO CO CBEPCTHUKAMM MPU BBHIMOJTHEHUH XUMUYECKOTO
9KCIIEPUMEHTA, IPAKTUYECKOW pabOThI MO UCCIEJOBAHUIO CBOMCTB U3y4aeMBIX BEIIECTB,
peanu3anuy yueOHOTo NMpoeKTa U (GopMyIupoBaTh BHIBOJIBI IO PE3YIbTaTaM MPOBEAEHHBIX
UCCJIEZIOBAHUN MTyTEM COTJIACOBAHMUSI ITO3ULIMHN B XOJI€ 0OCYX/IeHUsI U OOMEHa MHEHUSMHU.

PerynsiTuBHBIe YHHBepcaibHble yueOHbIe AeiicTBUS

CaMOCTOSITENILHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO TO3HABATEIBHYIO JI€ATEIbHOCTb,
orpenenss e€ LeIH U 337a4i, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeJiaraeMblid aIrTOPUTM A€UCTBUN NIPU BBHIOJHEHUH YU€OHBIX U HCCIIEI0BAaTEIbCKUX 3aad,
BbIOMpaTh Haubosee 3h(HeKTUBHBIN CIOCO0 MX PEHICHUs C YIETOM MOIyUYEHHUSI HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEaKILIUAX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOCH J1eATETFHOCTH Ha OCHOBE CaMOAaHAN3a 1
CaMOOIEHKH.



NpeIMEeTHBIX: IPEIMETHBIE Pe3YyJIbTaThl OCBOECHHUS Kypca «OpraHnyeckast XUMHsI»
OTPAXKAIOT:

c(hOpMHPOBAHHOCTD MPEACTABICHUI O XUMHUYECKOM COCTABIISIIOIIECH €CTECTBEHHO-
HAYYHOU KapTHUHBI MUpPA, POJIM XUMUU B TIO3HAHUHU SIBIICHUI MPUPOABI, B (OPMHUPOBAHHUH
MBILUIEHUS] U KYJBTYPbI IMYHOCTH, €€ PyHKINOHAIBHON rpaMOTHOCTH, HEOOXOAMMOMN ISt
pEIICHUS MTPAKTUIECKUX 33]a9 U HKOJIOTHYECKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO
Y TIPUPOTHOU CpENIE;

BIIQJICHUE CUCTEMOM XUMHUUECKUX 3HAHUN, KOTOPAasi BKJIIOYAET: OCHOBOIIOJIATAIOIINE
HNOHSATHS (XUMHUECKHM JIEMEHT, aTOM, 3JIEKTPOHHasi 000JI04Ka aToMa, MOJIEKYJia, BAJIEGHTHOCTb,
AIIEKTPOOTPHUIIATEITLHOCTD, XUMHUECKas CBS3b, CTPYKTypHas (hopmyna (pa3BépHyTas u
COKpal&HHasi), MOJb, MOJISIPHAs Macca, MOJISIPHBIN 00bEM, YITIEpOIHBIN CKEJIeT,
dbyHKIMOHATBHAS TPYIIIA, PAAUKAI, H30MEPHS, H30MEPhI, TOMOJIIOTUYECKHIA PSII, TOMOJIOTH,
YTJIEBOAOPOABI, KUCIOPOJ U a30TCOIEpKAIINE COETUHEHUS, MOHOMED, IOJIMMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKY/ISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUSI OPraHUYECKUX
BemiectB A.M. ByTiiepoBa, 3ak0H COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XMMHUHU; MUPOBO33PEHUYECKHUE 3HAHUS, JIKAIME B OCHOBE TOHUMAHUS
MPUYUHHOCTH U CUCTEMHOCTH XMMHUUYECKUX SIBJICHUMN, (DaKTOJIOTHYECKUE CBE/IEHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30MaCHOM UCTIOIb30BaHUH BAKHEHIIIMX OPTAaHUYECKUX BEIIECTB B OBITY
Y IPAKTUYECKOM J1eATEIbHOCTH YEIIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHbIC MPU3HAKY MMOHSATHH, yCTAHABIUBATh
UX B3aMMOCBS3b, HCIOIb30BaTh COOTBETCTBYIOLIME MOHATHUS ITPU ONMCAHUU COCTaBa, CTPOCHHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHECHUN;

c(hOpMUPOBAHHOCTH YMEHUH HCIIOIb30BATH XUMUYECKYIO CUMBOJIHMKY ISl COCTABICHHUS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHO) (POPMYT OPraHMUECKUX BEIIECTB
Y YPaBHEHUN XUMHUYECKUX PEaKLIHUHA, U3rOTAaBIMBATh MOJEIH MOJIEKYJ OPTaHMYECKUX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUH YCTaHABIUBATH MPUHAJJICKHOCTh U3YUEHHBIX
OpPTaHMYECKHX BEIIECTB 10 UX COCTaBY M CTPOCHUIO K ONMpeAeNEHHOMY KIIacCy/TpyIie

COeMHEHMH (YTIeBOOPO/ b, KUCIOPOA U a30TCOJEPKAIINE COeTUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS ), JaBaTh UM Ha3BaHUs 110 CUCTEMaTHYECKOW HOMEHKJIIAType
(IUPAC), a Take npuBOANTH TPUBHAIBHBIC HA3BAHUS OT/ICIBHBIX OPTAHMYECKHUX BEIIECCTB
(9THIICH, IPOIUIICH, AlleTHIICH, TUJICHTJIMKOIIb, TIUIEpUH, GeHOM, PopMalIbIETU/I,
aleTaabAeru]l, MypaBbuHasl KUCIIOTA, YKCYCHAsI KUCIIO0TA, OJICMHOBAsi KUCIIOTA, CTEaPUHOBAs
KHCIIOTa, TII0K03a, (PPYKTO3a, Kpaxmall, [eJUTI0I03a, TIUIIH ),

c(OpMUPOBAHHOCTH YMEHUS ONPEAETATh BUABI XUMUYECKON CBSA3H B OPraHUUYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(OpPMUPOBAHHOCTH YMEHUS IPUMEHSATD MOJIOKEHUS TEOPUU CTPOCHUS OPraHUUEeCKUX
BerecTB A.M. Bytneposa aiist 00bsiICHEHHS 3aBUCUMOCTH CBOIMCTB BEIIECTB OT X COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PU3NIECCKUE U
XUMHYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENECH PAa3IMYHBIX KJIACCOB OPraHUYECKHUX BEILIECTB
(MeTaH, 3TaH, STUJICH, IPOIHJIICH, alleTUIeH, OyTaaueH-1,3, merunoyraauen- 1,3, 6eH3ou,
METaHOJI, 3TaHOJI, 3TUJICHIJINKOJIb, TTIUIEPUH, (EHOJI, alleTalbAeTHa, MypaBbUHASA U YKCYCHAs
KHCJIOTBI, TJIFOK03a, KpaxMall, LeJITI0103a, aMUHOYKCYCHAs! KUCIIOTa), UJUTFOCTPUPOBATH
TEHETUYECKYIO CBA3b MEKy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIUX XUMHUECKUX PEAKIUHI C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTH YMEHUS XapaKTepU30BaTh HICTOUHUKHU YIIIEBOJOPOJHOTO ChIPbhS
(He(Th, MPUPOTHBIH ra3, YroJib), CIOCOObI UX MepepaboTKH U MPAKTUYECKOE IPUMEHEHHUE
MIPOJIYKTOB MepepabOTKH;



c(hOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS IO XUMHUYECKUM YPaBHEHHSIM
(Macchl, 00bEMa, KOTMYECTBA UCXOIHOTO BEILECTBA MIIM MPOAYKTA PEAKIIMH 110 U3BECTHBIM
Macce, 00bEMY, KOJTHYECTBY OJHOTO U3 MUCXOHBIX BEIIECTB WM MPOTYKTOB PEAKIINN);

c(hOopMHPOBAHHOCTb YMEHUHN BIAJCTh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMUSI, UCTIONB3YEMbIX B XUMUU IIPU U3YyYEHUHU BEIIECTB U XUMUUECKUX SIBJICHHUI
(HabmroieHne, U3MEPEHHE, SKCTIEPUMEHT, MOJICTTUPOBAHHKE ), UCIIOJIH30BATh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSITHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(OopMHUPOBAHHOCTh YMEHUH COOMIOAATH MPaBHJIa MOJIb30BAHHS XMMUYECKOM MOCY 101 1
nabopaTopHBIM 000PYI0OBaHUEM, a TAK)KE MTpaBUiIa OOpaIICHHS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TIO BBITTOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBHITIOIHATH XUMUYECKUN SIKCIIEPUMEHT
(mpeBparleHusi OpraHMYeCKUX BEIIECTB NMPU HArPEBAHUH, MTOyUYEHUE ITUIICHA U U3YYCHHUE €TO
CBOMCTB, KaUeCTBEHHBIEC PEAKIIUU OPTaHUYECKUX BEIECTB, IEHATypaIus OEIKOB Ipu
HArpeBaHUU, [IBETHBIE PEAKIINH OCIIKOB) B COOTBETCTBUH C MMPABUIIAMU TEXHUKH 0€30MacHOCTH
py 0OpaIIeHUH C BEIIECTBAMHU U JIa0OpaTOPHBIM 000PYIOBAHUEM, IPEICTABISTH PE3YJIbTAThI
XUMHUYECKOT0 IKCIIEPUMEHTa B (hOpMeE 3alHiCH yPaBHEHUH COOTBETCTBYIOIINX PEAKIIUN
(dbopMynupOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUHN KPUTHUECKH aHATH3UPOBATH XUMUYIECKYIO HH(POPMAILIHIO,
MOJIy9aeMYyI0 M3 Pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi nHpopmaruu, aTEpHET 1 Ipyrux);

c(hOpMUPOBAHHOCTH YMEHUH COOIIOATH MPaBUIIa KOJIOTHUUYECKHU 11E1eCO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOH I€ATEIHHOCTH B LENSIX COXPAaHEHUSI CBOETO 3I0POBBS U
OKpYXarollen MpUpogHON cpeibl, 0CO3HABATH OMACHOCTh BO3/ICUCTBUS HA KUBBIE OPTaHU3MBbI
ornpeaeNEéHHBIX OPTraHUYECKUX BEIeCTB, MOHUMas cMblch nokaszarens [1JIK, noscHsaTs Ha
npuMepax CrocoO0bl YMEHBIIICHUS U TPEIOTBPAILICHUS UX BPEIHOTO BO3ICHCTBHUS HA OPTaHU3M
Yell0BeKa;

JUTs 00YYaIOIIUXCsl C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3JIOPOBBS: YMEHUE TIPUMEHSTh
3HaHHA 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUM;

JUISL CIICTIBIX M CTa00BUISAIINX OOYYAIOIINXCS: YMEHHE HCIIONIb30BaTh peilbeHO
TOYCYHYIO cHCTeMY 00o03HaueHuit JI. bpaitnst nis 3anucu Xxumudeckux Gopmyi.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4decKasi XUMHUSD)
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUIN: O XUMHUECKON COCTABIISIFOIICH €CTeCTBEHHO-
HAy4YHOH KapTUHBI MUpPA, POJIM XMMUU B TIO3HAHUHU SIBJICHUI NPUPOABI, B POPMUPOBAHUU
MBIIUICHUS U KYJABTYPBI IMYHOCTH, €€ PYHKIIMOHAILHON TpaMOTHOCTH, HEOOXOAMMOMN ISt
pelIeHUs TPaKTUYECKUX 3a/1ad ¥ KOJIOTMYeCKH 000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO
U IIPUPOAHOU Cpec;

BJIa/ICHUE CUCTEMON XMMUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIMOJIAraome
MOHSTHS (XUMHYECKHH IEMEHT, aTOM, U30TOTl, S-, P-, d- 3IEKTPOHHBIE OPOUTATN aTOMOB, HOH,
MOJIEKysa, MOJIb, MOJISIPHBIN 00bEM, BAJIEHTHOCTb, AIEKTPOOTPUIATETLHOCTD, CTETICHD
OKHUCIICHUS, XUMUYECKasl CBsI3b (KOBAJIEHTHAs, MIOHHAS, METAJNINYECKasi, BOJIOPOIHAs),
KpUCTaJJINYecKas peréTka, TUIIbl XUMUYECKUX PeaKkiuil, pacTBOP, 3JIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, AIEKTPOIUTHUECKAs JUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOH peakliny, XUMUYECKOE PaBHOBECHE); TEOPUHU U 3aKOHBI (Teopus
ANEKTPOJIMTUYECKON AUCCOLMALINY, Tepuoandeckuil 3akoH [[.M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUs SHEPTUHU MPU XUMUYECKUX PEaKIHsIX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JICIKALIUE B
OCHOBE TOHMMAaHHUS MPUUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUMN, (PaKTOOTUUECKUE
CBEJICHUS O CBOMCTBAaX, COCTABE, MOJIYICHUN U 0€30MIaCHOM MCIIOIB30BAHUH BaXKHEHIITHX
HEOPraHMYECKHUX BEIIECTB B ObITY U MPAKTUYECKON AESITEIbHOCTH YEIIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC IPU3HAKH MTOHATUH, yCTaHABINBATh
UX B3aUMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOLINE MMOHATHUS IIPA ONMCAHUHA HEOPTaHUYECKUX
BELIECTB U UX IIPEBPALLECHUI;

c(OPMHUPOBAHHOCTb YMEHUH NCIOIb30BaTh XMMUYECKYIO CUMBOJIMKY JUISI COCTABIICHHUS
(GopMya BEIIECTB U YpPaBHEHHI XUMUYECKUX PEAKLU, CHCTEMAaTHUYECKYI0 HOMEHKIIATYpy
(IUPAC) u TpuBHanbHbIe HA3BaHUS OTJCIBHBIX HEOPTAaHUYCCKHUX BEIIECTB (yrapHBIH Ta3,
YIJIEKHUCIIBIN a3, aMMHaK, rali€Has U3BECTh, HETalll€Hasl U3BECTb, IUThEBAs COJA, MUPUT U
Apyrue);

c(OpMHUPOBAHHOCTH YMEHUH ONPENEATh BaJICHTHOCT M CTEIIEHb OKHCICHUS
XUMHYECKHUX NIEMEHTOB B COEIMHEHUAX PA3JINYHOIO COCTaBa, BUJ XUMUYECKON CBSI3H
(KoBaJIEeHTHAsl, HOHHAsI, METAJUIMYEeCKast, BOMOPOAHAs) B COSIMHEHHSIX, TUT KPUCTAIITMYECKON
PEIIETKN KOHKPETHOTO BEIECTBA (ATOMHasl, MOJIEKYJIsIpHAs, HOHHAsI, METAJUINYECKast), XapaKkTep
Cpebl B BOIHBIX PACTBOPAX HEOPTAHUYECKUX COECAVHEHUN;

c(OPMHUPOBAHHOCTb YMEHUH yCTaHABJINMBATh IPUHAJIC)KHOCTh HEOPIaHNYECKHUX BEIIECTB
10 UX COCTaBy K ONpeNeIEHHOMY KIIacCy/TpyIIe COeTUHEHUH (TPOCThIE BEIECTBA — METAJUIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOThI, aM(pOTEPHbIE THAPOKCHUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUI pacKpbIBaTh CMBICH Ieproanyeckoro 3akona J[. 1.
MeneneeBa U JEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOILYIO, OOBACHUTEIbHYIO U
IPOTHOCTUYECKYIO (PYHKIIUY;

c(OPMHUPOBAHHOCTb YMEHUI XapaKTepU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHUX 1eMeHTOB 1—4 nepuonos Ilepuonnyeckoii cucreMbl XuMUUYeCKUX 3emMeHToB JI. 1.
MeHeneeBa, UCTIONB3Ys MOHATHUSA «S-, P-, d-3NIEKTPOHHBIE OPOUTAINY, «IHEPreTUYECKHE
YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKHUX IEMEHTOB U UX
coeIMHEeHUH 1o iepuoaam u rpynnam [leprnoanyueckoit cucteMbl XuMuueckux 3neMeHToB J[. M.
Menneneena;

c(hOpMHPOBAHHOCTHh YMEHUN XapaKTEpHU30BaTh (OMUCKHIBATH) OOIINE XUMUYECKHIE
CBOMCTBA HEOPraHMUYECKHUX BELIECTB PA3INYHbIX KJIACCOB, TOATBEPKAATh CYILIECTBOBAHUE
TCHETUYECKOU CBSA3HM MEXKAY HEOPTaHWYECKUMH BELIECTBAMU C ITIOMOLIBIO YPaBHEHUN
COOTBETCTBYIOLIMX XMMHUECKUX PEaKLUi;

C(OPMHUPOBAHHOCTb YMEHUS KJIACCU(PULIMPOBATh XUMHUUECKUE PEAKIIMH MO PA3TUYHBIM
IpU3HAKaM (YUCITy U COCTaBYy pPearupyrouIix BEIIEeCTB, TEINIOBOMY 3((DEKTy peakium,
U3MEHEHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 0OpPaTUMOCTH PEAKIIMHU, YYaCTHIO KaTalIu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIATH YPaBHEHUS PEaKIUil pa3InyHbIX THIIOB,
NIOJIHBIE U COKpAIEHHBIC YPAaBHEHUS peakluil HOHHOTO OOMEHa, yUUThIBas YCIOBUS, IPU
KOTOPBIX 3TH PEAKLUU UIYT 10 KOHLIA;

c(OPMHUPOBAHHOCTb YMEHUI MPOBOJUTH PEAKIIMH, TIOATBEPKAAIOLINE KaUeCTBEHHBIN
COCTaB Pa3JIMYHbIX HEOPraHMYECKUX BELIECTB, PACIIO3HABATh ONBITHBIM ITYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPIaHUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHUH PacKphIBaTh CYITHOCTh OKHCIUTEIHHO- BOCCTAHOBUTEIbHBIX
peaxIuil MoCpeACTBOM COCTABIECHUS SIEKTPOHHOIO OajlaHCca 3THX PEeaKLni;

c(OpMHUPOBAHHOCTH YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOM peaKkIuu OT
pa3nuuHbIX (PaKTOPOB; XapaKTep CMEIIECHHs] XUMUYECKOT'O PAaBHOBECHS B 3aBUCIMOCTH OT
BHeIHero Bo3aercTBus (nmpuniun Jle Llarense);

c(OPMHUPOBAHHOCTb YMEHUH XapaKTepU30BaTh XUMUUECKUE NTPOLIECCHI, JICXKALHE B
OCHOBE ITPOMBIIIICHHOTO MOJIYYEHHsI CEPHOM KHCIOThI, aMMHUAKa, a TaKkXke C(hOPMHUPOBAHHOCTD
IpeACTaBIeHNi 00 OOIIMX HayYHBIX MPUHIUIAX M SKOJIOTHUYECKUX MpolieMax XMMUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTb YMEHU TPOBOJUTH BEIUMCIIEHUS C UCTIOJIb30BAaHUEM IIOHATHUS
«MaccoBas JI0JIsl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUH ra30B MPU XUMUYECKHX
peaxIusaX, Macchl BEIIECTBA MM 00bEMA I'a30B 10 U3BECTHOMY KOJIMUYECTBY BELIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEaKIMH BEIIECTB, TEIIOBOT0 3 (ekra peakuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHS DHEPIUN;
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c(OopMHUPOBAHHOCTh YMEHUH COOMIOAATH MPaBHJIa MOJIb30BAHHS XMMUYECKOM MOCY 101 U
nabopaToOpHBIM 000PYI0OBAaHUEM, a TAK)KE MTpaBUiIa OOpAIICHHS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU TIO BBITTOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IIAHUPOBATH U BBHITIOIHATH XUMUYECKUN SIKCIIEPUMEHT
(paznmoskeHue MepoOKCUAa BOJOPO/Ia B IPUCYTCTBUH KaTaau3aTopa, OIpeesieHue Cpebl
PacTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCAIBHOTO MHIMKATOPAa, BIUSHUE PA3IUYHbIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKOW PEaKIli, peakllui HOHHOTO 00MEeHa, KaYeCTBEHHBIE PEaKIii Ha
cynb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHSI, pEIIEHNE IKCTIEPUMEHTATbHBIX
3aa4d o TeMam «MeTame» 1 «HeMeTanns») B COOTBETCTBHH C MTPABIIIAMU TEXHUKH
0€301acCHOCTH IIPH OOPAIIEHUH C BEIIECTBAMH M JJA0OPAaTOPHBIM 000PYI0BAaHHUEM, TTPEICTABIIATH
pe3yABTAaThI XUMUYECKOTO SKCIIEPUMEHTA B (POpME 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii u GopMyIUpPOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJbTAaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHATH3UPOBATH XUMUIECKYIO HH(POPMAIIHIO,
MOJTy4aeMYyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MacCOBOM KOMMYHHUKaIuu, HTepHET 1
JPYTHX);

c(hOopMHPOBAHHOCTHh YMEHUM COOJIOAATh MPaBUJIa YKOJIOTUUECKH IEIeCO00Pa3HOTO
MOBEJICHUS B OBITY ¥ TPYAOBOH EATEIHHOCTH B IENSIX COXPAHEHUSI CBOETO 3IOPOBBS U
OKpYKarolel MpUPOAHOMN Cpeibl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA )KMBBIE OPTaHU3Mbl
ornpeeNEHHBIX BEIIEeCTB, MOHUMas cMbIcT nokasates [1/IK, moscHATh Ha mpuMepax CrocoOb
YMEHBILIEHUS ¥ MPEAOTBPAILEHUSI UX BPEIHOTO BO3EHCTBUS HA OPraHU3M YeJIOBEKa;

IS 00YYAOIIUXCS C OTPAHUYCHHBIMHI BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHUE TPUMEHSITh
3HaHHA 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUM;

JUTSL CIICTIBIX M CTA00BUASAIINX OOYJAIOIINXCS: YMEHHUE HCIIONIb30BaTh peilbeHO
TOYCUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis 3anucu xumMmuueckux Gopmyi.

2. CTPYKTYPA 1 COJAEPKAHUE JUCIUIIJIMHDbI

2.1 O0beM IMCHUIIMHBI M BU/BI Y4e0HOH padoThI

QOunas popma o0yueHust

Buo yueonoii pabomut Oovem uacos

O0bem o0pa3oBaTeIbHOI NPOrPaMMBbI 72

PatGora o0yuarommuxcsi BO B3aMMO/I€iiCTBMH C MpenoxaBarejiemM

B TOM YHCIJIC:

JeKIUH (YPOKH) 36
B (hopMe MPAKTUIECKON MOATOTOBKHU (€CIIH MPETyCMOTPEHO) *
MPAKTUYECKUE 3aHATUS 36
B (hopMe MPaKTUIECKON MOATOTOBKHU (€CIIH PETyCMOTPEHO) *
[TpomexxyTounas arrectamus B Gopme umoco6oil KOHmpoibHou pabomul 8 1
cemecmpe
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2.2. TemaTn4yecKuii MJIaH U COIEPKAHME TN CHUILIAHbBI

Ounas ¢popma oOyueHHs

HanmeHoBaHMe pa3ie/ioB U TeM

Conepxanue yueOHOro Marepuaja

O0BbeM yacoB

YpoBeHb 0CBOCHHS

2

3

Pa3nea 1. TeopeTrnueckne 0CHOBbI OPraHUYeCKOl XMMHMH

Tema 1.1. IIpeamer
OPraHMYecKo XuMUH

[Ipenmer opraHuYeCKOM XUMUU:

€€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAYECHHE B MOJyUYECHUH
HOBBIX BEIIECTB U MaTepuanoB. CTPYKTYpHBIE (OPMYIIBI
OpraHMYECKUX BelecTB. ['oMonorus, nzoMepusi.
XuMUYEeCKas CBSI3b

B OPraHUYECKUX COCAVNHEHUSX: KPaTHBIE CBSI3U, G- U T-
CBSI3H.

HomMmeHknatypa opraHmn4ecKux coOeIMHEHHI
(cucTeMarnyeckasi) ¥ TPUBHAIIbHBIC HA3BAHUS BOKHEHTIIHX
IIPEICTABUTENEH KIAaCCOB OPTaHMYECKUX BEIIECTB.

Tema 1.2. Teopus crpoenus
OpPraHMYecKux coequHeHuii A.M.
ByrtiepoBa

IIpakTHyeckoe 3aHATHE «Teopus CTPOEHUs OPraHUYECKUX
coequuennit A.M. bytnepoBa»

Teopust CTpOEHUSL OPraHUYECKUX COETUHEHUMN

A.M. bytnepoBa, €€ ocHOBHbIE MOJI0KEHUSI. CTPYKTYpPHBIE
dbopMyITbI OpraHUYeCcKUX BellecTB. [ oMOIOTHS, U30MEpHSL.
XuMH4ueckas CBA3b

B OPraHUYECKUX COCAMHEHUSIX: KpaTHBIEC CBSI3U, G- U TT-
CBA3U.

[IpencraBnenne o knaccuGUKAIA OPraHUIECKUX BEIIECTB.
HomMmeHknarypa opraHn4ecKux COeIMHEHHI
(cucTeMaTudeckasi) ¥ TPUBUATbHBIC HA3BaHUSI BAKHEUIITUX
MIPEICTABUTENEH KIaCCOB OPTAaHMYECKUX BEIIECTB.
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Pasznea 2. YrieBoaopoanbl

Tema 2.1. IIpenenbubie
YIJIEBOJOPO/ABI — ATKAHBI

IIpakTHyeckoe 3anaTHE «[IpenenbHbie yriIeBOIOPOIBI —
aJIKaHbD»

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKU pal. MetaH
Y 3TaH — NPOCTEHIINE NPECTABUTENN aJTKAaHOB: COCTaB,
XUMHYECKOE CTpOeHHE, (PU3HUECKHE U XUMHUECKHE
CBOICTBA (peaKIMK 3aMEIIEHHUS U TOPEHUs), HAXOXKJICHHE B
npupoJie, NOJyYeHHe U MPUMEHEHHE

Tema 2.2. HenpenesabHble
YIJIEBOJOPO/ABI: AJIKEHbI

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM PSI.
OTUJIEH — NPOCTEHIINI MPEACTABUTEND aJIKEHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (DU3HUECKHIE U XUMHUECKHE
CBOMCTBA (peaKIK THAPUPOBAHNUS, TAIOTEHUPOBAHNUS,
ruaparanuu, OKUCJICHUA U HOJII/IMepI/I3aI_II/II/I) HaXO0XKXJICHUEC B
pHUpoJie, NOJyYeHHE U PUMEHECHHUE.

Tema 2.3. HenpeaeabHble
yIJ1€BOAOPOAbI: ATKHHBI

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,
TOMOJIOTHYECKHUH Psifl. AETUIICH — IPOCTEUIIIHI
MPECTAaBUTENb aJIKHHOB: COCTaB, XHMHUECKOE CTPOCHHE,
bu3HYeCcCKre U XUMUYECKHE CBOMCTBA (PEaKIuu
TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THPATALIUU TOPEHN),
HaXO0XJIEHHWE B IPUPOJIE, MOTYICHHE U TPUMEHEHUE.

Tema 2.4. HenpeaeabHble
yIJ1€BOAOPOAbI: AJTKAIMEHbI

IIpakTHyeckoe 3anaTHEe «HenpenensHbie
YTJIIE€BOIOPOABI: AJIKaTUECHBI)

Ankanuensl: Oyranuen-1,3 u MmetunOyraaueH-1,3,
XUMHUYECKOE CTPOCHHE, PEAKIIUS TOTMMEPU3AIIHH,
puUMeHeHue (11 CHHTE3a IPUPOJHOTO M CHHTETHYECKOTO
Kay4yKa U pEe3UHBI).

Tema 2.4. ApomaTuueckue
YIJIEBOAOPO/BI

ApeHBI: OEH30J1 B TOITYOJI, COCTaB, XUMUYECKOE CTPOCHHE
MOJIEKYII, (PU3MUECKHE U XMMHUYECKHE CBOMCTBA (peaKinu
TaJIOTCHUPOBAHUS | HUTPOBAHHMS ), IOJTyUCHHUE U
npuMeHeHre. BiusiHue OeH301a Ha OPTaHK3M YEeJIOBEeKa.
['eHeTHUECKast CBS3b YTIICBOJOPOIOB.

Tema 2.5. IIpupoaHbie HCTOYHUKHT
yIJ1€BOJAOPOAOB M HX NepepadoTka

IIpakTHyeckoe 3anATHE «[IpUpOaHBIE HCTOYHUKU
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YTJIEBOAOPOIOB M UX IepepaboTkay

[Tpuponnsrii raz. [lonyrasie HedTsHBIC Ta3bl. HedTh 1 eé
npoucxoxacaue. CriocoObl nepepadoTku HeTH:
MeperoHkKa, KpeKUHT (TEPMUYECKUN, KaTaTUTUICCKHM ).
[IponyxTsl mepepaboTku He()TH, UX IPUMEHEHHE B
IIPOMBIIIICHHOCTH U B ObITy. KaMEeHHBIH yroib ¥ MPOAYKTHI
€ro nepepaboTKH.

Pasznea 3. Kucnopoaconep:kamniue o

TFraHUYeCKHE COCANHCHUSA

Tema 3.1. OqHOATOMHBIE CITUPTHI

IIpakTnyeckoe 3ansitue «OQHOATOMHBIE CIUPTHD»

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI: METAHOJI U 3TAHOIL,
XUMHUYECKOE CTPOCHUE, GU3NICCKUE U XUMUYECKUE
CBOMCTBA (peaKklUU ¢ aKTUBHBIMHU METaJJIAMU,
rajoreHOBOJIOPO/IaMH, TOpEHNE), MpuMeHeHue. BomopoaHas
CBsI3b. OU3noJornyecKoe IeHCTBUE METaHOoIa B dTaHOoJIa Ha
OpraHu3M YeJIOBEKA.

Tema 3.2. MHOroaToMHBIE
CIIMPTHI

MHoOroaroMHbI€ CIIUPTHI: STUIICHIJIUKOIb U JIMLEPUH,
XUMHUYECKOE CTPOCHHE, GU3NICCKUE U XUMUYECKUE
CBOMCTBA (B3aUMOJICHCTBHE CO MICTIOYHBIMH METAJLJIAMH,
Ka4eCTBEHHAs PEaKIUsl HA MHOTOAaTOMHBIE CITUPTHI).
DU3UOIIOTNYECKOE IEUCTBUE HA OPraHU3M YEJIOBEKA.
[IprMmeHeHue rauuepuHa U dTUICHTJIMKOJIS.

Tema 3.3. DeHOIBI

IIpakTHyeckoe 3anATHE «DEHOIBD)

®enon. CtpoeHne MONIEKYIIbI, GU3HUECKUE U XUMUYECKUE
cBoiicTBa (heHona. TokcnuyHOCTH (heHoMa, ero
buznoIOTNYECKOe ACUCTBHE

Ha opraHm3M 4enoseka. [IpumeHenne gperona.

Tema 3.4. Aabaeruabl

AHBI[CFI/II[BII (bOpMaJIB,Z[GI‘I/I,Z[ Hn anerajapbacrua, XuMnu4CcCKoOC
CTpoeHHE, PU3NUECKUE U XUMHIECKHNE CBOMCTBA (PeakIiuu
OKHUCJICHHUA U BOCCTAaHOBJICHUA, KAYCCTBCHHBIC peaKI_II/II/I),
TIOJTyYCHUE W TPHUMEHEHHE.

Tema 3.5. Kap6oHoBbIe KHCJIOTHI

OnHOOCHOBHEIE MpeAebHbIE KAPOOHOBBIE KHCIOTHI:
YKCYCHAsl KHCIIOTa, XUMUYECKOE CTPOCHHE, (PU3nUecKue u
XUMHUYECKHE CBOMCTBA (00IIMEe CBOMCTBA KUCIIOT, PEaKIIUs
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TepU(UKaINN), TOTydYeHHE U TpuMeHenue. CreapuHoBas
Y OJIEMHOBAsI KMCJIOTHI KaK IIPEJCTAaBUTENIN BBICIIMX
KapOOHOBBIX KHCIIOT. MbllIa KaK COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ACHCTBHE.

Tema 3.6. Cnoxubie 3pupbl.
Kupsi

IIpakTuyeckoe 3ansaTue «Cioxabie 3pupsl. JKupbn»

CrnoxHnble 3(hupbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT.
[uaponm3 cinoxHbIX 3¢hupoB. JKupsl Kak TPOU3BOIHBIC
TJIMIEpUHA U BBICHIMX KapOOHOBBIX KHCIOT. ['uponus3
KUPOB.

Tema 3.7. YrieBoabl

VYrneBonbl: cocTaB, Kiaccu(PuKaiuys yriieBoaoB (MOHO-, TH-
U noaurcaxapubl). [oko3a — mpocTelmii MoHOCaxapHa:
0COOEHHOCTH CTPOCHUS MOJICKYIIbI, U3HUECKUE U
XUMHUYECKHE CBOMCTBA ITFOKO3bI (B3aUMOJICHCTBHE C
ruapokcuaoM Meau (I1), okucnenrne aMMuaqYHBIM
pactBopoMm okcuaa cepedpa(l), BoccranoBienue, OpokeHue
TJTFOKO3BI), HAXOXCHUE B IPUPOJIE, MPUMEHEHHE TITIOKO3BI,
OmoJoruveckasi poiib B KU3HEACITEILHOCTA OpraHu3Ma
yenoseka. orocunTe3. OpykTo3a Kak U30Mep TIIFOKO3bI.

Caxapo3a — npeacTaBUTeNb JUCaXapuI0B, THIPOIU3
caxapo3bl, HAXOXKJACHHUE B IPUPOJIC U IPUMEHEHHE.
Kpaxwman u 1emirono3a kak mpupoIHbIC MOJIUMEPHI:
CTpPOCHHUE KpaxMajia U IEeJUTION03bl, PU3NICCKUE U
XMMHUYECKHE CBOMCTBA Kpaxmaia (THIpOJIn3, KadecTBEHHAs
peaKIus C HOJIOM).

Pa3nes 4. AzoTcoaepskaiiue OpraHi4ecKue coeJHHeHH

Tema 4.1. AMUHBI

AMUHBI: METWJIAMUH — TPOCTEUIINNA MPEICTABUTEIb
aAMHUHOB: COCTaB, XHMHUYECKOE CTPOCHUE, GU3HUECKHE U
XUMHYECKHE CBOMCTBA (PEAKIIMU C KUCIOTAMH W TOPEHHUS ),
HAXO0XJICHUE

B IIPHUPOJIE.

Tema 4.2. AMUHOKHCJIOTEI

IIpakTnyeckoe 3aHsATHE KAMHUHOKHUCIIOTHI»

AMUHOKHCIIOTHI KaK aM(OoTepHbIe OpraHHYeCKue
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coequHeHUs. PU3NYECKUE U XUMUYECKHUE CBOMCTBA
aMUHOKHCIIOT (Ha mpuMepe TIuInHa). buonornyeckoe
3HaYeHHEe aMUHOKUCIO0T. CUHTE3 NENTUIOB.

Tema 4.2. Beakn

IIpakTnyeckoe 3ausitue «benkn»

benku xak npupoaHsie noaumepsl. [lepsuynas, BTopuyHas
U TPETHUYHAS CTPYKTypa OJIKOB. XUMHUECKHE CBOMCTBA
0ETIKOB: TUAPOIIN3, IEHATypaIlHsl, KaYeCTBEHHBIC PEaKLIUU
Ha OeJKu.

Pasznes. 5. BbicokoMosieKyJIsIpHbIE COeINHEHUS

Tema 5.1. IlmacTmaccesl. Kayuyku.
BoJiokna

pakTuueckoe 3anaTue «Ilnacrmaccol. Kayuyku.
Bonokna»

OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: MOHOMEp, NOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MMOJIMMEPU3ALIUHU, CPEAHS MOJIEKYJIIpHas Macca.
OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI — IOJIMMEPU3ALIUS U MTOJIMKOHIEHCALIHS.
[TnactMaccel (MOIUATUIIEH, TOJUIIPOIIUTICH,
NOJMBUHWIXJIOPHU A, IoIUCcTUpod). HaTypanbHblil u
CUHTETHUYECKHE KayuykH (OyTaaueHOBbIH, XJI0POIPEHOBBII
Y U30MPEHOBBIN). BonokHa: HaTypaibHbIe (XJIOMOK, MIEPCTh,
mIENK), UICKYCCTBEHHBIE (aII€TaTHOE BOJIOKHO, BICK032),
CHUHTETHYECKHE (KalpoH M JIaBCaH).

Pa3znen 6. Teopernueckue 0CHOBbI XUMUH

Tema 6.1. CTpoenne aToM0B

Xumnaeckunii snemeHT. AToM. CocTaB aTomMa, H30TOIIEL.
DJeKTpoHHask 000J04YKa. DHEPreTHUECKUE YPOBHH,
MOAYpPOBHU. ATOMHBIC OpOUTaNH, S-, p-, d-, f-371€MEHTHI.
Oco0eHHOCTH pacrpeaesieHus JIEKTPOHOB

M0 OPOUTAISIM B aTOMaX MaJIbIX U OOJIBIITUX ITEPUOIOB.
DNeKTpOHHAsE KOH(QUTYpAIIHs AaTOMOB.

Tema 6.2. Ilepuoguyeckuii 3aKoH
u Ilepunoanyeckasi cucrema
xuMuueckux aemenToB JI.H.
MenpeneeBa

IIpakTnyeckoe 3ansitue «llepuonnuecknii 3aKoH u
[lepuonnueckas cucreMa XUMHUYECKHUX 3eMeHTOoB J[. 1.
Meunpgeneesay»

Ilepuonnueckuit 3akoH u Ilepuoanueckas cucrema
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xumudeckux 3eMeHToB JI. 1. Menaeneena. CBsizb
MEepUOANYECKOTO 3aKoHa U [lepuonnueckoit cucTeMbl
XUMUYECKUX HJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHYECKHUX
AJIEMEHTOB M 00pa3yeMBbIX UMH MPOCTHIX U CIOKHBIX
BEILIECTB IO TPYIIAM U NiepuogaM. 3HaYEHUE
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI XUMUYECKUX
anemenToB .. MenaeneeBa

B Pa3BUTUU HAYyKH.

Tema 6.3. CTpoenne BemecrBa

IIpakTnyeckoe 3ansitue «CTpoeHUE BEUIECTBAY

Crpoenue BemecTBa. XUMHUECKas CBA3b. Bubl
(KoBaJIeHTHasl HETIOJISIpHasl U MOJIIpHasi, HOHHAs,
METaJTNYEeCKas) © MEXaHU3Mbl 00pPa30BaHUS XUMHUYECKOM
cBs13U (OOMEHHBIN M IOHOPHO- aKIEeNTOPHBIN). BogopoaHas
CBsI3b. BasleHTHOCTB. DeKTpoOTpUIATENBbHOCTh. CTENEHb
okucnenus. Katnonsl u annoHsl. Benectra
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSI.

Tema 6.4. Muorooopasue
BeleCTB

3aKOH MOCTOSIHCTBA COCTaBa BelllecTBa. THIIbI
KPUCTAJNINYECKUX PELIETOK U CBONCTBA BEILIECTB.
[TonsiTE O MUCHIEPCHBIX cUcTeMax. VICTUHHBIE paCTBOPBI.
KonmuecTBeHHbIE XapaKTEpPUCTUKH PACTBOPOB (MaccoBast
JIOJIS BelecTBa B pactBope). Kimaccudukamms
HEOpraHn4yeckux coequHenui. Homenknarypa
HEOPraHMYECKUX BEIIECTB.

Tema 6.5. Xumnueckue peakuuu

IIpakTnyeckoe 3ansiTue «XUMHUUYECKUE PEAKIIAI)

Xumunueckas peakiusi. Kimaccuduxammsi XuMUIecKux
pEaKLHil B HEOPraHUYECKOW U OPraHUYECKOM XUMHUU. 3aKOH
COXpaHEHHUSI MAcChl BEUIECTB; 3aKOH COXPAaHEHUS U
IPEBpaIICHHs] SHEPTUU TP XUMHUECKUX PEaKIIUsX.

CKOpOCTh peakuuy, ee 3aBUCHMOCTh
OT pa3NUYHBIX (akTopoB. OOpaTUMBIE pEaKIUH.

Tema 6.6. CkopocTh XUMMYECKHX
peakuui

IIpakTnyeckoe 3ansiTue «CKOPOCTh XUMUYECKUX
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peaxkuuii»

OO6parumbie peakni. XUMHUYECKOe paBHOBecHe. DaKkTopHI,
BIIUSIIOIINE HA COCTOSTHUE XMMUYECKOTO PAaBHOBECHSI.
[Tpuniun Jle Hlarenbe. DNEKTpOIUTHYECKAS AUCCOIAALIMS.
CunpHbIe U cltabbie AMEeKTPoauThl. Cpena BOTHBIX
pacTBOPOB BEILIECTB: KHUCIas, HEUTpaabHas, EI0UHasl.
Bonoponnsiii nokasarens (pH) pactBopa. Peakiiun nonHoro
00MEHa B OPraHMYECKOM U HEOPTaHMUECKON XHUMUH.

Tema 6.7. OxucauTEIBHO- OKuCIUTENBHO-BOCCTAaHOBUTENbHBIE peakuuu. [lonsTre 006 1
BOCCTAHOBMTEJ/IbHbIE PeaKINU 3JIEKTPOJIN3€E PACILJIABOB U PpacTBOPOB coell. [Ipumenenune
AJIEKTPOJIU3A.
Paspen 7. Heoprannyeckas XumMus
Tema 7.1. MeTaJinbl Mertamsl. [lonoxxenune metannoB 1
B [leprognueckor CUCTEME XUMUYECKUX DJIEMEHTOB.
OC00EHHOCTH CTPOEHUS AMEKTPOHHBIX 000JI0UEK aTOMOB
MmetaiuioB. O0mue pu3ndecKre CBOWCTBA METAIIOB.
[IpuMeHeHre MeTaioB
B OBITY, ipupojie 1 TexHuke. CIIaBbl METaJIOB.
DIEeKTPOXUMHUCCKUH Psijl HaNpspKeHUH MeTaioB. Oomue
CrocoObI MOMy4YeHUsT MeTaluToB. Koppo3usi MeTasios.
CrocoOBI 3alIuThI
OT KOPPO3HUH.
Tema 7.2. O0masn OO61mas xapakTepucTHKa METaJIoB MIaBHbIX noarpymni (IA- 1
XapaKTepPUCTHKA METALJIOB rpynna, [IA-rpynna) Ilepuoanueckoii cuctemsl
IJIABHBIX MOATPYIIT XUMHUYECKHX 3JIEMEHTOB. ATIOMUHUN. AMQoTepHbIe
CBOMCTBA OKCHUJA M THJPOKCH/IA ATFOMUHMUSL.
Tema 7.3. O0masn IIpakTuyeckoe 3anaTHe «OOIIas XapaKTEPUCTHKA 2-3
XapaKTePUCTHKA METAJLJIOB METAJIJIOB MOOOYHBIX MOATPYIII
MOOO0YHBIX MOATPYIII
OO01m1ast xapakTepuCTHKa METAJUIOB MOOOUHBIX noarpym (b-
rpynmn) [leproanyeckoiil CUCTEMBI XUMHUUECKHUX AJIEMEHTOB:
Me€/lb, IMHK, XPOM, JKeJie30. BaxkHenme coeTMHEHUS
METaJUIOB (OKCHIBI, TUAPOKCHIBI, COJIN).
Tema 7.4. HemeTasibl Hewmeramnsl. [lonoxeHne HeEMeETaIIoB 1

B [leproguueckoii cucteMe XumMudeckux smemeHTon 1. 1.
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MenzeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®u3nyecKre CBOMCTBA HEMETAIOB. AJUIOTPOIHUS
HEMETAJJIOB (Ha MpUMepe KUCIOpoAaa, cepsl, pocopa u

yraeposa).

Tema 7.5. CBoiicTBa HeMeTaI0B | XMMUYECKUE CBOMCTBA BAKHENIIMX HEMETAIIIOB 1
(ra;moreHoB, cepsl, a3ota, hochopa, yriepoaa U KpeMHHS).
Tema 7.6. O0masn IIpakTuyeckoe 3ansitue «OOIIas XapaKTEPUCTUKA 2-3
XapaKTepPUCTHKA HEMETALII0B HEMETAJIJIOB)
Oxkcunpl HeMeTaioB. Kucinopoacoaep:xaiiyre KUCIOTHI.
Bonopoansie coenrHeHust
HEMETAJUJIOB.
Tema 7.6. CBsi3b Heopranuueckux | [Ipakrnueckoe 3ansiTHe «CBs3b HEOPraHUYECKUX U 2-3
U OPraHU4YeCcKUX BellecTB OpPTaHMYECKUX BEIIECTB)»
Heoprannueckue u opraHU4ecKrue KUCIOTHI.
Heopranuueckue u oprannyeckue OCHOBaHUS.
AMoTepHbIe HEOpPraHUYECKHE U OPTaHHYECKUE
coenuHeHus. [ eHeTHueckas CBA3b HEOPraHUYECKUX U
OpPraHUYECKHUX BEIECTB.
Pa3zgen 8. Xumusa u ;Kku3HnL
Tema 8.1. Xumus 4 Ku3Hb IIpakTHyeckoe 3aHsATHE «XUMHUS U )KU3HB» 2-3

Ponb xumuu B 00ecrie4eHUN 3KOJIOTHYECKOH,
SHEPTreTUYECKON U MUIIEBOW 0€30MMacHOCTH, Pa3BUTHH
MenuiuHbl. [IoHSITHEe 0 HAyYHBIX METO/aX MMO3HAHUS
BEIIECTB U XUMUYECKUX PEaKIUi.

[Ipencrapnenus 00 0OIMMX HAYYHBIX MPUHIIMIIAX
MPOMBILIEHHOTO MOTY4YEeHHs BAKHEHIIINX BEllecTB (Ha
pUMepax MPOU3BOJICTBA aMMHAaKa, CEPHOM KUCIIOTHI,
METaHOJIA).

YennoBek B MUPE BEIIECTB, MATEPUATIOB U XMMUYECKHUX
peakLuii: XMMHS U 3J0pPOBBE YEIOBEKA; TpaBUiIa
WCITOJIB30BaHUS JIEKAPCTBEHHBIX MTPENaparoB; MpaBuiIa
0€30IacHOTO MCIOJIH30BAHUS MPENAPATOB OBITOBOM XMMHHU
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B IOBCEIHEBHOU XN3HU. bbITOBasg XNMHUyeckas
TPaMOTHOCTb

HTorosasi KOHTpoJIbHasi padoTa 2 2-3
IloaBenenue UTOroB 2 2-3
Bcero 72
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1/

Howmep yuebHO#
ayJUTOPUH,
nabopaTopuH,
KaOMHeTa,
KOMITBIOTEPHOTO
KJjlacca M T.J

ITocamouHbIX
MECT

Tun yueOHoi

ayTUTOPUHI

OcCHAIIICHHOCTD
CHeIUaIbHBIX
MMOMEIICHUN 1
IIOMEIIECHUN UIA
CaMOCTOSITEIBHOM
paboTsl

Kopnyc

3. ®OHJ OHEHOYHBIX CPEACTB, I IIPOBEJTEHUSI TEKYIIEA A
MMPOMEXYTOYHOU ATTECTAIIMA OBYYAIOIIUXCA ITIO JUCIUIIJIMHE

®oHp oneHouHbIX cpelacTB (nanee — POC) — KOMIUIEKT METOINYECKUX U KOHTPOJIBHBIX MaTepUaloB,

UCIOJIb3YEMBIX MPU MPOBEJCHUH TEKYIIIETO KOHTPOJIS OCBOEHUS pe3yIbTaToB 00ydeHUs U

npomexxyrounoi arrectanu. (IIpunosxxenue Ne 2).

4. YCJIOBHYSA PEAJIM3ALIMHU JUCIIUITJIMHBI

4.1. Tpeﬁonalmﬂ K MUHUMAJBbHOMY MaTCPUAJTBHO-TEXHUIECCKOMY o0ecrnevYeHuIo
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1. 4 40 Vuebnas Yuebnas mebeb, 453130,
ayuTOpUs J0cKa PecnyOnuka
bamkoprocras, T.
Crepiuramax, yi.
T'orons, 147
2. 5 84 Vuebnas Vuebnas mebenb, 453130,
ayTuTOpUs Jocka, MynbTuMeana- | Pecybnnka
MPOEKTOP, IKpaH BamkoprocTas, T.
HAaCTCHHBIN Crepiuramax, yi.
T'oronsg, 147
3. 9 30 VuebOHas YuebOnas 453130,
ayauTopus me0enb,0cKa, Pecny6nuka
MyJIbTUMEANA- bamkoprocTan, T.
MPOEKTOP, FIKpaH Crepnuramax, yi.
HACTECHHBII I'orons, 147
4, 10 28 Vuebnas Vuebnas mebenb, 453130,
ayuTOpus JI0cKa PecnyOnuka
bamkoprocras, r.
Crepiuramax, yi.
T'oronsg, 147
5. 11 26 VuebOHas Yuebnas mebeb, 453130,
ayuTopus J0cKa Pecny6nuka
bamkopTocTan, T.
Crepnuramax, yi.
I'orons, 147
6. 13 28 Vuebnas VuebOnas 453130,
ayIUTOPUS Me0enb,10cKa, Pecry6mmkOa
MyJIBTUMEIHNA- Bamkoprocras, T.
MPOEKTOP, IKPaH Ct8.epinuramax, yi.
HaCTECHHLIHN T'orons, 147
7. 14 28 VuebHas YuebOnas 453130,
ayauTopus me0enb,0cKa, Pecny6nuka
MyJIbTUMEINA- bamkoprocTas, T.
MPOEKTOP, FIKpaH Crepnuramax, yi.
HACTECHHBII I'oromns, 147
8. 15 30 Vuebnas Vuebnas mebeb, 453130,
ayuTOpUs JocKa PecnyOnuka
bamkoprocras, r.
Crepiuramak, yi.
T'oronsg, 147
9. 20 74 VuebHas Yuebnas mebeb, 453130,
ayTUTOpUs JocKa, MynbTuMeana- | PecmyOnuka
MPOEKTOP, FIKpaH bamkoprocTan, T.
HACTCHHBIN Crepnuramax, yi.
I'orons, 147
10. |21 36 VuebHas Yuebnas mebeb, 453130,
ayuTopus J0cKa Pecny6nuka

bamkopTocTan, T.
Crepnuramak, yi.
I'orons, 147
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11. | 21A 24 VuebOnas Yuebnas mebeb, 453130,
ayuTOpUs J0cKa PecnyOnuka
bamkoprocras, T.
Crepiuramax, yi.
T'orons, 147
12. |22 74 Vuebnas Vuebnas mebenb, 453130,
ayTuTOpUs Jocka, MynbTuMeana- | Pecybnnka
MPOEKTOP, IKpaH BamkoprocTas, T.
HAaCTCHHBIN Crepiuramax, yi.
T'oronsg, 147
13. |23 80 Vuebnas Yuebnas mebeb, 453130,
ayTUuTOpUs Jocka, MynbTuMenna- | PecmyOnuka
MIPOEKTOP, FIKpaH bamkoprocTan, T.
HACTCHHBIN Crepnuramax, yi.
I'orons, 147
14. |24 35 VuebOnas Vuebnas mebenb, 453130,
ayuTOpus Jocka, MynbTuMeana- | Pecybnuka
MPOEKTOP, IKpaH BamkoprocTas, T.
HAaCTEHHBIH, Crepiuramax, yi.
KOMIIBIOTEPBI I'orons, 147
15. |28 32 VuebHas Yuebnas mebeb, 453130,
ayuTopus J0cKa Pecny6nuka
bamkopTocTan, T.
Crepnuramax, yi.
I'orons, 147
16. |30 36 Vuebnas Vuebnas mebeb, 453130,
ayuTOpus J0cKa PecnyOnuka
bamkoprocras, T.
Crepiuramax, yi.
T'oronsg, 147
17. | 30A 52 VuebOnas Yuebnas mebeb, 453130,
ayauTopus J0cKa Pecny6nuka
bamkopTocTan, T.
Crepnuramax, yi.
I'orons, 147
18. |31 36 Vuebnas Vuebnas mebeb, 453130,
ayuTOpUs JocKa PecnyOnuka
bamkoprocras, r.
Crepiuramak, yi.
T'oronsg, 147
19. | 31A 36 VuebHas Yuebnas mebeb, 453130,
ayuTopus J0cKa Pecny6nuka
bamkopTocTan, T.
Crepnuramax, yi.
I'orons, 147
20. |32 32 VuebHas Yuebnas mebeb, 453130,
ayTUTOpUs JocKa, MynbTUMena- | PecmyOnuka

MPOEKTOP, FIKPaH
HAaCTEHHBIN

bamkopTocTan, T.
Crepnuramax, yi.
I'orons, 147
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21. | 32a 50 Vuebnas Yuebnas mebeb, 453130,
ayuTOpUs J0cKa PecnyOnuka
bamkoprocras, T.
Crepiuramax, yi.
T'orons, 147
22. |33 24 Vuebnas Vuebnas mebenb, 453130,
ayTuTOpUs Jocka, MynbTuMeana- | Pecybnnka
MPOEKTOP, IKpaH BamkoprocTas, T.
HAaCTCHHBIN Crepiuramax, yi.
T'oronsg, 147
23. |34 24 Vuebnas Yuebnas mebeb, 453130,
ayauTopus J0CKa Pecny6nuka
bamkopTocTan, T.
Crepnuramax, yi.
I'orons, 147
24. | 35 28 VuebOnas Vuebnas mebenb, 453130,
ayuTOpus Jocka, MynbTuMeana- | Pecybnuka
MPOEKTOP, IKpaH BamkoprocTas, T.
HAaCTEHHBIH, Crepiuramax, yi.
UH(POPMAaLIMOHHbIE I'orons, 147
CTEHJIbI, KOMITbIOTEPHI
25. |36 32 Vuebnas Vuebnas mebeb, 453130,
ayuTOpuUs Jocka, MynbTuMeana- | Pecrybnuka
MPOEKTOP, FIKpaH BamkoprocTas, T.
HAaCTEHHBI, Crepiuramak, yi.
UH(POPMAaLIMOHHbIE I'orons, 147
CTEHJIbI, KOMITbIOTEPHI
26. |37 28 VuebOnas Vuebnas mebenb, 453130,
ayuTOpus Jocka, MynbTuMeana- | Pecybnnka
MPOEKTOP, FIKpaH BamkoprocTas, T.
HAaCTEHHBI, Crepiuramax, yi.
KOMIIBIOTEPBI I'orons, 147
27. |40 90 VuebOHas Yuebnas mebeb, 453130,
ayuTopus J0cKa Pecny6nuka
bamkopTocTan, T.
Crepnuramax, yi.
I'orons, 147
28. |41 40 Vuebnas Vuebnas mebenb, 453130,
ayuTOpuUs JocKa PecnyOnuka
bamkoprocras, r.
Crepiuramax, yi.
T'oromsg, 147
29. |4la 35 VuebOHas Yuebnas mebeb, 453130,
ayuTopus J0cKa Pecny6nuka

bamkopTocTan, T.
Crepnuramax, yi.
I'orons, 147
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30.

42

52

VYyebuas
ayTUTOpUS

Yuebnas mebeb,
JIOCKa

453130,
Pecmy6nmka
bamkoprocras, r.
Crepiuramax, yi.
T'orons, 147

31.

42a

24

VYyeOuHas
ayTUTOpUS

YueOHas meOeb,
JIOCKa

453130,
Pecmy6nmka
bamkoprocras, T.

Crepiuramax, yi.
T'oronsg, 147

32.

43

76

VYyebuas
ayIUuTOpHUs

Yuebnas mebeb,
JIOCKa

453130,
Pecriybnuka
bamkopTocTan, T.
Crepnuramax, yi.
I'orons, 147

33.

44

48

VYyeOuHas
ayTUTOpUS

VYueOHas meOeb,
JIOCKa

453130,
Pecry6nmka
bamkoprocras, r.

Crepiuramax, yi.
T'oronsg, 147

34.

45

48

Yyebuas
ayIUuTOpHUs

Yuebnas mebeb,
JIOCKa

453130,
Pecrybnuka
bamkopTocTan, T.
Crepnuramax, yi.
I'orons, 147

35.

48
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VYyeOuas
ayTUTOpUS

VYueOHas meOeb,
JIOCKa

453130,
Pecmy6nmka
bamkoprocras, T.

Crepiuramax, yi.
T'oronsg, 147

4.2. YueOHO-MeTOANYeCKOEe 1 MH(OPMAIIMOHHOE o0ecrieyeHHue TUCIUILUIMHBI (MO1YJIA)

4.2.1. [lepeyeHb OCHOBHOM U JOMOJHHUTEILHON Y4eOHOM JTUTEPATYPbI, HEOOXOAUMOI 1JIs1 OCBOEHUS
AUCHMILIMHBI (MOYJIs1)

OcHoBHasi yueOHas1 IuTepaTypa:

1.

Kmroe M. B. Oprannyeckas xumus: ydeOHOE MocoOue Il cpeaHero mpodeccHoHaTbHOTO
obpazoBanusi / M. B. KmoeB, M. I'. A6nymnaeB. — MockBa: M3natensctBo HOpaiit, 2023. —
231 c.: [Onexrponnsii pecypc]. — URL: https://urait.ru/bcode/520093 (nata oOparieHus:
28.08.2023).

Huxonbckuii  A.b. Xumusi: y4eOHWK H TPAKTUKYM Ui CpPeAHEro NpodecCHOHATbHOTO
obpazoBanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e¢ u3n., mepepad. u gomn. — Mocksa:
N3parenscTBO Opaiir, 2023. — 507 c. [DneKTpOHHBIN pecypc]. —
URL: https://urait.ru/bcode/513537 (nara obpamenus: 28.08.2023).

I'muaka H.JI. O6mas xumus B 2 1. Tom 1: yueOHMK 1l cpeaHero mpodeccHOHATbHOTO
obpazoBanus / H. JI. 'munka; mox penmakumeii B. A. [TonkoBa, A. B. babkoBa. — 20-¢ wu3n.,
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nepepad. u gon. — Mocksa: M3garensctBo FOpaiit, 2023. — 349 c. [DnekTpoHHBIH pecypc]. —
URL: https://urait.ru/bcode/512151/p.104 (nata o6pamenus: 28.08.2023).

JlonosHuTeIbHASA y4eOHAs JUTEpaTypa:

1. AndunorenoBa W.B. Xumus. bazoBbiii ypoBeHb: 10—I11 kmaccel: y4eOHHMK ISl CpPEIHETO
obmero obpazosanus / M. B. Audunorenona, A. B. babkos, B. A. [TonikoB. — 2-¢ 3., ucnp. u
non. — MockBa: MzparenbctBo FOpaiit, 2023. — 290 c. [DnekTpoHHBIH pecypc]. —
URL: https://urait.ru/bcode/530422 (naTta o6pamenus: 28.08.2023).

2. Pocun U. B. Xumus. Y4eOHUK U 3aJaUHUK: TSI CPEAHETO MPOeCcCHOHAITBHOTO 00pa3oBaHus /
U. B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — Mocksa: U3narensctBo FOpaiit, 2023. —

420 c. [Onexrponsslii pecypc]. — URL: (mata oOpamieHus:
28.08.2023).

3. Tabpuensa O. C. Xumus ais npodheccuii u crieualbHOCTEH TEXHUYEeCKOTro mpoduis: YueOHuK /
O.C. I'abpuensu, .I'. OctpoyMoB. - 5-¢ usn., crep. - M.: U1 Axanemus, 2012. - 256 ¢
[DnextponnsIii pecypc]. —URL: https://znanium.com/catalog/product/368068 (nata
obOpamenus: 28.08.2023).

4.2.2. llepedyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn «HTEepHeT» (naJiee -
ceTb «MAHTEpHET»), HEOOXOAUMBIX JIJIS1 OCBOCHUS TUCHMILIUHBI (MO1YJIA)

Iepeuyens norosopoB I6C u BJ|
Cpox
VeeGHbIii rox HaumeHoBaHMe JOKYMeHTa ¢ yKa3aHUEM P
PEeKBHU3UTOB
TOKYMEHTAa
2025/2026 Horosop Ha goctyn k ObC ZNANIUM.COM mexny C
1 YVHuT B nuue nupekropa CO® YYHuT u OO0 12.07.2024
«3uannym»Ne 2024-36¢ ot 09.07.2024 o
11.07.2025
Jlorosop Ha noctyn k O5C «35C FOPAUT» (nonnast C
) koJuteknus) Mexay Y YHuT B nunie qupexropa CD 06.03.2025
YVHuT u OO0 «25eKTpoHHOE U31aTEIbCTBO o
FOPAWTY Ne 1/25-36¢ ot 06.03.2025 T. 05.03.2026
Horosop Ha noctyn k 9bC «YHUBepcuTeTCKas 01.10.2024
3 oubnmoteka onnaita» Mexay Y YHuT «Hekcmenunay No 10
223-883 ot 19.08.2024 30.09.2025
Horosop Ha goctyn k ObC «Jlanp» mexny YYHuT n C
4 n3aarenbcTBoM «JlaHp» Ne OI'3-647 ot 08.07.2024 08.08.2024
no
07.08.2025
Horosop Ha noctyn k COb mexny YYHuT u C
5 n3narenbctBoM «Jlaup» Ne COBb 47-J1C 5010-24 ot 04.06.2024
04.06.2024 no
20.05.2026
JIoroBOp Ha JOCTYII K 3JIEKTPOHHBIM H3JaHUSIM B C
6 cocTtase 0a3el gavHbIX «HAYUHAS DJIEKTPOHHAS |01.01.2025
BUBJIMOTEKA eLIBRARY.RU» mexxny YYHuT u no
00O H3Bb Ne OI'3-1283 ot 05.12.2024 30.12.2025
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Horosop Ha B/l nuccepranuii mexny YYHuT u PI'b C
7 Ne 223-664 ot 15.07.2024 10.08.2024
no
09.08.2025
Horosop Ha noctymn k 9bC BOOK.ru (moctym k
yueOHUKY: OCHOBBI POCCHICKOM rOCY1apCTBEHHOCTH :
yueonuk / A. B. Mansko, A. A. Bunkos, B. B. I'ypees C
] [u 1p.] ; mox pen. A. B. Manbko. — Mocksa : KnoPyc, (23.10.2024
2024. — 263 c. — ISBN 978-5-406-12322-5) mexnay o
YVHuT B nmune nupexropa CO® YYHuT u OO0 22.10.2025
«KuoPyc menmna» Ne 6/ ot 16.10.2024 T.

4.3.3. Ilepeyenb HHGPOPMAMOHHBIX TEXHOJIOIUH, UCIOJIb3YeMbIX IIPU OCYLIECTBJICHUN
00pa3oBaTeILHOI0 MPoIecca MO JUCUUILIHHE (MOIYJ/II0), BKJIOYAasi NepevyeHb MNPOrPaMMHOI0
o0ecneyeHus1 1 HH(POPMANUOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOAMMOCTH)

HaumeHoBaHMe NPOrpPaMMHOI0 o0ecreyeHust

Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
Microsoft Windows 7 Standard

5. UHBIE CBEJIEHU A U (MJIN) MATEPHUAJIBI

5.1. Ilepeyenr o0Opa3oBaTeJbHBIX TEXHOJIOIMH, MCHOJIb3YyeMbIX TMPH  OCYLIECTBJICHUH
00pa30BaTeIbHOIO NMpoLecca M0 JUCHUIIHHE

AKTHBHbIE H HHTEPAKTUBHbIE (POPMBbI NIPOBeICHUS 3aHATHI

AXTHBHBIC U HHTEPAKTUBHBIC (DOPMBI IPOBEACHUS 3aHATHI PEATU3yIOTCS IIPU TOATOTOBKE T10
porpamMMaM CpeaHero NpoQecCuoHaIbHOr0 00pa30BaHMs U MPEATOIaraloT o0yyeHue B
coTpyaHuYecTBe. Bee yuacTHUKM 00pa3oBaTenbHOTO Mpoiiecca (IPeno1aBaTellb U CTYACHTHI)
B3aMMOJICHCTBYIOT IPYT C APYrOM, OOMEHHBAIOTCSI MHGOpMAIeil, COBMECTHO PEIIaloT MPOOIeMEI,
MOJICTIMPYIOT CUTYaIlMH B aTMOC(epe JeT0BOTO COTPYIHINYECTBA, ONTUMATIBHOM ISl BRIPAOOTKH
HaBBIKOB M KauecTB Oyaymiero mpogeccuoHana.

OcHOBHBIE IPEUMYIIECTBA AKTUBHBIX M HHTEPAKTUBHBIX ()OPM IIPOBECHNUS 3aHATHIH:

- aKTUBU3ALMs TIO3HABATENIbHON M MBICITUTEIILHOMN I€ATEIbHOCTH CTY/ICHTOB;

- YCBOGHHUE CTYACHTAMHU Y4€OHOTO MaTepHaia B KauecTBE AKTUBHBIX YYaCTHHKOB;

- pa3BUTHE HABBIKOB pe(ICKCHH, aHATTN3a U KPUTHUUYECKOT'O MBIIIIICHHS;

- yCUIJIEHHE MOTHBALUY K N3YYCHHUIO AUCIUIUIMHBI B 00YYEHUIO B LIEJIOM;

- co3aHue OJaronpusITHON aTMOC(Ephl Ha 3aHITHH;

- pa3BUTHE KOMMYHHUKAaTHBHBIX KOMIETEHINH Y CTYJICHTOB;

- pa3BUTHE HABBIKOB BJIAJICHHUS COBPEMEHHBIMHU TEXHUYECKUMU CPEICTBAMH U TEXHOJIOTHIMH
00paboTku nHbOpMAIUH;

- popMHupoOBaHUE U PA3BUTHE CIOCOOHOCTH CAMOCTOSTETFHO HAXOIUTh HH(POPMAIIHIO 1
OIIPEETATh YPOBEHD €€ JJOCTOBEPHOCTH;

- CIOJIb30BAHKE JIEKTPOHHBIX (POpM, 00ECTICUNBAIOIINX YETKOE yIIpaBlIeHHE YUeOHBIM
MPOIIECCOM, OBBIIIEHNE 00BEKTUBHOCTH OLIEHKH PE3YJIBTAaTOB O0OYyUCHHUS CTY/ICHTOB;

- npuOIIKeHne yuyeOHOro Mmpolecca K yCiaoBUsIM Oyayieit mpodeccuoHanbHOM eI TeNbHOCTH.
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AKTHBHBIC U HHTEPAKTUBHBIC (DOPMBI YIEOHBIX 3aHATHI MOTYT OBITh UCIIOJIb30BAHBI TIPU
MIPOBEICHUH JIEKLIUIA, TPAKTHUECKUX U TAOOPATOPHBIX 3aHITHI, BHITOJTHEHUH KYPCOBBIX MPOEKTOB
(pabor), Mpu MPOX0XKIACHUU MPAKTUKU U IPYTUX BUAAX YUCOHBIX 3aHITHA.

Hcnonp30BaHre aKTUBHBIX U MHTEPAKTUBHBIX (DOpM yueOHBIX 3aHSATHI MO3BOJISET OCYIIECTBIISTh
OILICHKY YCBOGHHBIX 3HaHUH, CPOPMUPOBAHHOCTH YMEHUI U HABBIKOB, KOMIIETEHITUI B paMKax
MPOLEAYPHI TEKYILIETO KOHTPOJIS MO AUCUUIIIMHE (MEXIUCUUITMHAPHOMY KypCy, podeccHoHAIbHOMY
MOJYJIIO), IPAKTHKE.

AKTHBHbBIEC U HHTEPAKTUBHBIE (DOPMBI YUEOHBIX 3aHATHI peain3yloTcs MpenogaBaTesieM
COTJIacHO paboyeil mporpamme y4eOHOUM TUCIUTUIUHEI (TPo(hecCHOHATEHOTO MOYJIS) UITU TIPOTpamMMe
MIPAKTHUKHU.

WNHTepakTUBHAS JISKIHSI MOKET MTPOBOAUTHCS B PA3TUYHBIX (DOpMax.

[Tpo6nemuas nekuus. [IpenonaBarens B Hayalle U O X0y U3JIOKEHUs yueOHOro MaTepuana
co3/1aeT MpoOJIeMHbIE CUTYaIllMH U BOBJICKAET CTYICHTOB B MX aHaIM3. Pa3pernasi mpotuBopeuns,
3aJI0’KEHHBIE B MPOOJIEMHBIX CUTYalUsIX, 00ydyaeMble CAMOCTOSTEIbHO MOT'YT IPUIUTH K TEM BBIBOJAM,
KOTOpBIE MPErnoaBaTellb JOHKEH COOOINUTh B KAUECTBE HOBBIX 3HAHU.

Jlexmus ¢ 3amIaHUPOBAHHBIMU OITHOKaMU (JIEKITUS-TTpoBOKaIus). [Tociie 0ObsIBICHUS TEMBI
JIEKIIMU TIPETIoaBaTeNh COOOIIAET, YTO B HEl OyAeT CAeNaHO ONPEeICHHOE KOTMYECTBO OMUO0K
Pa3IMYHOrO THNA: COJIEpKATEIbHbIE, METOIUYECKHUE, TOBENEHUECKHUE U T. . CTyI€HTHI B KOHIIE JIEKIIUU
JIOJDKHBI HA3BaTh OLIHOKH.

Jlexums BaBoem. [Ipencrasiser coboii paboTy IBYX IpernoiaBaTesield, YUTAIONTUX JICKITUIO 110
OJTHOM M TOM e TeMe U B3auMOJICHCTBYIOINX KaK MEX1y co0oii, Tak u ¢ ayauropueil. B quasnore
npernojaBaTeniell 1 ayAUTOPUH OCYIIECTBIISETCS TOCTAaHOBKA MPOOJIEMBI U aHAIHU3 TPOOIEMHOM
CUTYAIlNH, BBIJIBU’KEHHE TUIIOTE3, UX ONMPOBEPIKEHNUE UITU JOKA3aTENbCTBO, Pa3pelieHHe BOSHUKAOIINX
MPOTUBOPEUYUNA U TIOUCK PEIICHUM.

Jlexnus-Bu3yanu3anus. B rTaHHOM TUTIe JISKIMH TTepeada npernoaBareneM nadopmanmuu
CTYJIEHTaM COIIPOBOKIAETCS MTOKA30M Pa3JINYHbIX PUCYHKOB, CTPYKTYPHO-JIOTUYECKHUX CXEM, OITOPHBIX
KOHCIIEKTOB, IMarpamm u T. 1. ¢ nomoiisio TCO u OBM (cnaiiapl, BUACO3aMuCh, AUCIIICH,
MHTEPAaKTUBHAs 1OCKa U T. 11.).

Jleknus «apecc-koHpepentusy». [IpenogaBaTens TpOCUT CTYACHTOB TUCBMEHHO B T€UeHUE 2—3
MUHYT 33J1aTh €My HHTEPECYIOIINH KaKJ0r0 U3 HUX BOMPOC M0 OOBIBICHHOM TeMe jekiuu. [Janee
MpenoiaBaTelib B TeUCHUE 3—5 MUHYT CUCTEMATU3UPYET 3TU BOMPOCHI IO UX COJACPKAHUIO U HAUYNHAET
YUTATh JICKIMIO, BKJIIOYAsi OTBETHI HA 3a/IaHHBIEC BOIIPOCHI B €€ COJIepKaHue.

Jlexums-nuanor n nexkuus-auckyccus. ColepkaHue mo1aeTcs Yepe3 CEPUI0 BOIIPOCOB, Ha
KOTOPbIE CTYICHTHI JOJKHBI OTBEYATh HEMOCPEICTBEHHO B XO/€ JICKIIHH.

Jlekuus ¢ pa300poM KOHKPETHBIX CUTYyaluil Mo (opMe opraHu3aliy Moxoxa Ha JeKIUIo-
JMCKYCCHIO, B KOTOPOI BOIIPOCHI AJIs1 00CYKICHHSI 3aMEHEHBI KOHKPETHOM CUTYallue, mpeiaraeMoi
oOydJaronuMces JUTsl aHaJIn3a B yCTHOW WM TUCbMEHHOH (hopme. OOCyKIeHNE KOHKPETHON CUTYaIluH
MOYET CIY>KUTh MPETOAUEN K TaIbHENIIEN TPAAULIMOHHON JIEKIIUU U UCTIOJIb30BaThCS ISl
AKLICHTUPOBAHNSI BHUMAHU ayIUTOPUHU HA U3y4aeMOM MaTepuale.

Juckyceusi — 310 myOIMyHOE 00CYKIEHUE WIIM CBOOOIHBIN BepOATbHBI OOMEH 3HAHUSMH,
CYXJACHUSIMH, UIEIMHU HJIM MHEHUSIMH 110 TTOBOY KaKoro-a1ubo CropHOro Bompoca, npodiemsl. Ee
CYIIECTBEHHBIMU Y€PTaMU SIBJISIFOTCS] COYETAHUE B3AMMO/IOTIOTHSIFOIIETO TUANIOTa U 00CYKICHUS-CIIOPA,
CTOJIKHOBEHUE PA3JIMYHBIX TOUYEK 3PEHHUS], TO3HUIIHI.

Bo3moxxHOCTH MeTOAA IPYNIIOBOM JUCKYCCUU:

- YYaCTHUKH TUCKYCCHH C Pa3HBIX CTOPOH MOTYT YBUAETH MPOOJIEMY, COIOCTABIISASA
MIPOTUBOINOJIOKHbBIE TO3ULIUH;

- YTOUHSIIOTCS B3aUMHBIE TO3ULIUH, YTO, YMEHBIIAET COIPOTUBIECHUE BOCIPUITHIO HOBOI
uH(pOpMaINH;

- B IIPOLIECCE OTKPBITHIX BBICKA3BIBAHUI YCTPAHAETCA SMOLMOHAIbHAS IPEAB3ATOCTh B OLIEHKE
MO3UIUYU TTAPTHEPOB U TEM CaMbIM HUBEIUPYIOTCS CKPBIThIE KOH(IIUKTEHI;

- BeIpa0aThIBaeTCs rpyNIoBOE PELUIEHUE CO CTATYCOM IPYIIOBON HOPMBI;
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- MOKHO HCIOJIb30BaTh MEXaHMU3MBbI BO3JIOKEHUS U IPUHSATHUS OTBETCTBEHHOCTH, YBEITUUNBas
BKJIFOYEHHOCTh YYaCTHUKOB JUICKYCCHH B ITOCIIEAYIOIYIO PEATH3ALUI0 TPYIIIOBBIX PEIICHHH;

- YIOBJIETBOPSIETCS MOTPEOHOCTh YYACTHUKOB IUCKYCCUU B IPU3HAHUU U YBAKEHUH, €CIIM OHU
IPOSIBUIIM CBOIO KOMIIETEHTHOCTB, ¥ TEM CaMBIM TOBBIIIACTCS 3()(HEKTUBHOCTD X OTAAYU U
3aWHTEPECOBAHHOCTH B PEIICHUH I'PYMIIOBON 3a1a4H.

OcHoBHBIE (DYHKITUH MPENOAABATENs TP HPOBEJICHNH JUCKYCCUU:

- hopmynupyet npobaemMy U TeMy AMCKYCCHH, AAaeT UX pabouue OrpeIesIeHus;

- co3/1aeT HEOOXOANMYIO0 MOTHBALMIO, TOKA3bIBAET 3HAYMMOCTH ITPOOJIEMBI JJIs1 YIaCTHUKOB
TMCKYCCHH, BBIJCIISCT B HEW HEpeIIeHHbIE U TPOTHBOPEYMBBIC MOMEHTHI, OTIPEICISIET 0XKUAAEMBbIN
pe3yInbTar;

- co3aeT no0poxenaTeIbHyI0 aTMochepy;

- (hopMynupyeT BMecTe ¢ yIaCTHUKAMH ITPABUIIA BEICHUS AUCKYCCHH;

- ToOMBaeTcss OJHO3HAYHOTO CEMAaHTHYECKOTO TOHUMAaHHsI TEPMUHOB U TIOHSATHIA;

- CIOCOOCTBYET MOAAEP/KAHUIO BEICOKOTO YPOBHS aKTHBHOCTH BCEX YYaCTHHKOB, CIIEINT 32
COOJIIOJICHUEM perjlaMeHTa M TeMbl IUCKYCCHU;

- (hukcHpyeT NMpeUIoKeHHBIE HJIeH Ha IUTaKaTe WK Ha JTOCKE, YTOOBI HCKITIOYUTH TIOBTOPEHUE U
CTUMYJIUPOBATh JOTIOJHUTEIbHBIC BOIIPOCHI;

- y4acTBYET B aHAJIM3€ BBICKA3aHHBIX UIE€H, MHEHU, TO3UINIA; TOABOANUT MPOMEKYTOUHbIE
UTOTH, 9TOOBI H30€KaTh IBMKEHUS JUCKYCCUU TIO KPYTY.

- 00001aeT npeIoKeH s, BBICKa3aHHbIE TPYIIIOH, U ITOIBITOXHUBACT BCE IOCTUTHYTHIC BBEIBO/IBI
U 3aKJII0UCHUS;

- CPaBHHUBAET JOCTUTHYTHIN pe3yIbTaT C UCXOAHOM LEBIO.

[Ipu mpoBeieHNU TUCKYCCUU MOTYT UCIIOTIB30BAThCS PA3TUYHBIE OPraHU3AMOHHBIE (POPMBI 3aHATHH.

TpeHuHr — ¢popma aKTHBHOTO 00YYEHHS, IIETBIO KOTOPOTO SBIISAETCS Nepeiauya 3HAaHWH, pa3BUTHE
HEKOTOPBIX YMEHHH U HABBIKOB; METOJI CO3JaHHsI YCIOBUMN JJISi CAMOPACKPBITHSI YUaCTHUKOB U
CaMOCTOSATEIILHOTO ITOMCKA UMH CTIOCOOOB pelIeHUs MPoOIIeM.

Crienuduueckue yepThl TPEHUHIOB KaK IPYMIOBO HOpMbI 00yUeHHS:

- COOJIIOZICHUE OTIPE/ICNICHHBIX PUHIUIIOB IPYIIIIOBOH PaboTHI;

- HaIleJICHHOCTh Ha NICUXOJIOTHYECKYIO MOMOIIb YYaCTHUKAM TPYIIIBI B CAMOPA3BUTUHU, KOTOpast
HCXOJHT HE TOJBKO OT BEAYILETO, HO M OT CAMUX yYaCTHHKOB,;

- HaJIM4YMe MOCTOSIHHOM rpymnbl (00BIMHO OT 7 A0 15 yenoBek), nepuogudecku coOnparoniencs Ha
BCTPEUH WM PabOTAONIeH HEIPEPHIBHO B TCUCHUE HECKOIBKUX JTHEH;

- OTpezieTIeHHas: IPOCTPAHCTBEHHAs OpraHu3alys (Jale Bcero pabora B OJHOM M TOM XKe
OT/IETBHOM IIOMEIICHNH, KOT/Ia YIaCTHUKH OOJIBIIYIO YaCTh BPEMEHH CHIIAT B KPYTY);

- aKILIEHT Ha B3aMMOOTHOIIECHUSIX MEX/y YYaCTHUKAMU TPYIIIbI, KOTOPBIE Pa3BUBAIOTCS U
AHAIM3HUPYIOTCS B CUTYAINH «3JIECh U TETIEPhY;

- IPUMEHEHHNE aKTUBHBIX METOJIOB I'PYIIIOBOW PabOTHI;

- BepOan30BaHHas peIIeKCHs 10 TOBOY COOCTBEHHBIX YyBCTB M MPOUCXOISIIETO B TPYIIIC;

- atMoc(epa paCKOBaHHOCTH U CBOOO b OOIICHUSI MEXKAY YIaCTHUKAMH, KITUMAT
MICUXOJIOTUYECKON 0€30MacHOCTH.

OOBIYHO B TPEHUHTE UCIIONIb3YeTCS TPEXYPOBHEBAS MO/IEb 0OYUEHUS: MPUOOPETECHHE —
JIEMOHCTpanus — MpuMeHeHue. [ npuobpeTeHns 3HaHUH B TPEHUHTE UCTIONIB3YIOTCS HH(pOpMALus,
MUHH-JIEKIHS, COOOIICHNE, KHUTH; UTsl JEMOHCTPAIIMHU - POJIEBBIC UTPbI, KEHCHI U KEHC-METO, )KUBbIE
WITIOCTPAINH ¥ BUJCOPHUIBMBI; I IPUMEHEHHS - POJICBBIC U ICIIOBBIC UTPBI, MOJICIIUPOBAHUE.
[IpenoaBaTenb-TpeHEP NOJKEH BIAJETh IICUXOJIOTO-NIEIarOrMYECKMMH 3HAHUSIMHU U IPUMEHSTh UX B
y4eOHOM TIpoliecce; BIaIeTh METOIaMH MTOy4YEHHs, HAKOIUICHHS U ITPENoJHeCeHNs HH(opManuu
y4aCTHHUKaM TPEHHUHTa, BIUSHUS HA UX MOBEICHUE U OTHOILICHHS; YMETh COCTABIISATH IPOTPAMMBI
y4eOHBIX 3aHATHIA B JopMaTe TPCHUHTA.

MNPUJIIOKEHUE Ne 1

OEJIEPAJIBHOI'O 'OCYAAPCTBEHHOI'O BIO/DKETHOI'O OBPA30OBATEJIBHOI'O
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Ounas popma 0OydeHus

Ne | HammeHoBanue Koun-Bo | Kanennapusie | Bug 3anstus CamMocTosTeabHas
/Tl | pa3/ieJioB U TEM 9acoB | CPOKH pabora
W3y4YeHUS 00yJaromxcst
(nnan)
Pasznen 1. TeopeTnueckue 0CHOBBI OPraHHYE€CKOH XMMHH
1 | [Ipeamer 2/2 CEHTSOPh Jlexmus IMoxroroBurs
OpPraHNYeCcKOl XUMHUH cooOrieHne
2 | Teopus ctpoeHuUs 2/4 CEHTSAOPH [IpakTrueckoe | 3amoJHUTH TaOIHILY
OpPTaHHYECKHUX 3aHSITHE «Dusnueckue
coenuHenni A.M. BEJIMYUHBI»
byrneposa
Pa3gen 2. Yriaesogopoanl
3 | [IpenenbHbIC 2/6 CEHTSAOPH [TpakTrueckoe Boeryants
YTIEBOIOPOAbI—aIKAHbI 3aHSITHE TOMOJIOTHYECKHUH PSiT
AJIKaHOB
4 | HenpenenbHble 2/8 CEHTS0pb Jlexuus Boryunts
YIJIEBOIOPOAbI: ANKEHBI XUMHUYECKHE
CBOKCTBA U 3aIIMCaTh
PUMEHEHHE aJIKEHOB
5 | HenpenenbHble 2/10 CEHTS0pb Jlexuus CocraBuTh
YIIIEBOIOPOAbI: AIKIUHBI OpPraHUYECKYIO
LENIOYKY peaKui
6 | HenpenenbHbie 2/12 CEHTSAOPH [Tpaktrueckoe | PemmTh 3amaun Ha
yTJIE€BOAOPOIBIL: 3aHSITHE HAXO0XJICHUE
aJKaJMEHbI OpPraHUYECKOT0
COCTMHEHUS
7 | Apomaruueckue 2/14 CEHTSAOPh Jlexmms Boeryauts
YTIEBOIOPOIBI XUMHUYECKHE
CBOMCTBA U
MOJTy4YeHUE
8 | [Ipupoansie ucrounuku | 2/16 CEHTSAOPH [IpakTrueckoe | 3anucatbh KaKOW BH]
YIIEBOIOPOAOB U UX 3aHSITHE TOTLIMBA HauboJee
nepepadoTka 9KOJIOTUYCH
Paznen 3. Kuciaopoacoaep:xamnue opranniecKue coeJuHeHNs!
9 OpnHOaTOMHBIE CIIUPTHI 2/18 CEHTSI0pb IIpakTnueckoe Boryunts
3aHSITHE TOMOJIOTHUECKHUH PSiJT
10 | MHoOroaromHbIe 2/20 OKTSIOpb Jlexuus OcyiecTBUTh
CIIUPTHI LENOYKY
MPEBPALLICHUI
11 | ®enomnbl 2/22 OKTS0pb [IpakTrueckoe Pemnte 3amaun
3aHSITHE
12 | Anpaerunsl 2/24 OKTA0pb Jlexmus Pemurs 3agaun
13 | KapboHOBBIE KHCIOTHI 2/26 OKTSIOpb Jlexuus BblyunTh KOHCIIEKT
14 | CrnoxHbie 3(upHI. 2/28 OKTS0pB [TpakTrueckoe Pemnte 3amaun
Kupsl 3aHATHE
15 | YrueBomsl 2/30 OKTS0pb Jlexmus 3amnucarb

IMPUMCHCHUC U
BBIYUHUTH KOHCIICKT

Pasznea 4. A3orconepxkainye oprannyecKkue coeIuHeHus

16 | Amunsr

| 2/32

| oxTa6ps

Jlexus

3anucarh HENOUYKY
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peakuuii
17 | AMMHOKHCIIOTBI 2/34 OKTSIOpb IIpakTnueckoe Pemmts 3amaun
3aHATHE
18 | benku 2/36 OKTSIOpb IIpakTnueckoe | BbIyuynTh KOHCIIEKT
3aHATHE
Paspnen. S. BeICOKOMOJIEKY /IS PHBIE COCAUHEHNUSA
19 | Imactmaccel. Kayuyku. 2/38 OKTS0pb [IpakTnueckoe | BolyduTh KOHCIIEKT
Bouiokna 3aHATHE
Pa3znen 6. Teopernueckue 0CHOBbI XUMUM
11 | Ctpoenue atomoB 2/40 HOAOPb Jlexnus BblyunTh KOHCIIEKT
12 | Ilepuognueckuii 3aKoH 2/42 HOAOPb IIpakTnueckoe OTtBeTuTh HA
u Ilepuonnueckas 3aHATHE BOIPOCHI
CUCTEMa XUMHYECKHIX
anemenToB ..
MeHeneena
13 | CtpoeHnue BemiecTBa 2/44 HOSIOPb [IpakTnueckoe | BpImoJHUTH 3a1aHue
3aHATHE
14 | Muoroobpasue 2/46 HOSIOPB Jlexmms BeIyunTh KOHCTIEKT
BEIIIECTB
15 | XuMuueckue peakiuu 2/48 HOSIOPB [TpakTrueckoe Ocy1iecTBUTh
3aHATHE LENIOYKU PEaKLIUU
16 | CKOpOoCTh XUMUYECKUX 2/50 HOSIOPb [TpakTrueckoe Ocy1iecTBUTh
peakun 3aHATHE LENIOYKU PEaKIUU
17 | OxkucnuTensHo- 2/52 HOSIOPB Jlexmms Ocy1iecTBUTh
BOCCTaHOBUTEIIbHBIE [EMOYKH PeaKInit
peakuuu
Pa3pnen 7. Heoprannuyeckasi XuMus
18 | Metayuinl 2/54 HOSIOpB Jlexmus Pemuts 3agaun
19 | OOmas 2/56 HOSIOPb Jlexmus BblyduTh KOHCTIEKT
XapaKTepUCTUKA
METAJIJIOB IJIaBHBIX
MOITPYIIIT
20 | OOmias 2/58 nexkabpb [TpakTrueckoe Pemurs 3agaun
XapaKTEepUCTHKA 3aHSITHE
METaJIJIOB MOOOYHBIX
MOITPYIIIT
21 | Hemeraiuiet 2/60 nexkabpb Jlexmus BremmonHuUTE 3a1aH1E
22 | CBolCTBa HEMETAIIIOB 2/62 nexadpb Jlexuus Pemmts 3amaun
23 | OOmas 2/64 nexkabpb [TpakTrueckoe | BbIyduTh KOHCIIEKT
XapaKTepUCTHKA 3aHSITHE
HEMETAJIJIOB
24 | CBs3p HeOprauuyeckux | 2/66 nexalpb IIpakTnueckoe | BbIyuynTh KOHCIIEKT
U OPraHUYECKUX 3aHATHE
BEIIIECTB
Pa3nen 8. Xumus u :Ku3Hb
25 | XuMHus ¥ )KU3Hb 2/68 nexkabpb [TpakTrueckoe OtBeTHuTh HA
3aHATHE BOTIPOCHI
26 | UToroBas 2/70 neKadpb [ToBTOPUTH
KOHTPOJIbHAsl padoTa MPONICHHBIE TEMBI
27 | IlonBeneHue UTOrOB 2/72 nexkabpb [ToBTOPUTH
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MIPONJIEHHBIEC TEMBbI

Bcero yacos

72
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I ITacnopT poHI0B OLIEHOUYHBIX CPEACTB

1. O61acTh NpUMEHEeHHUs!

®ona oneHouHbIx cpeactTB (OOC) npenHa3zHavYeH 7151 TPOBEPKHU PE3YJIbTATOB OCBOCHUS
mucuuruael OYI1.09 Xumusd, BXOASIIEH B COCTaB MPOTPaMMBbI OJITOTOBKHU CHELUATUCTOB CPETHETO
3BeHa 1o crienuanbHOCTU 40.02.04 IOpucnpyoenyus. O6beM 4acoB Ha ayTUTOPHYIO HArpy3Ky IO
IUCHUIINHE 72.

2. O0beKTHI OLIEHUBAHUSA — Pe3YJIbTAThl 0CBOEHUS AU CHUIINHBI

®OC no3BOJISIET OLEHUTD CIACAYIOIINE PE3YIbTAaThl OCBOCHUS JUCHUTLIUHBI:

JHYHOCTHBIX:

Oco3HaHue 00yJarOITUMHUCS POCCUNUCKOM TPaKTaHCKOW WAEHTUIHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIPEIEIICHHUIO;

Hannyure moTtuBarum Kk 00y4eHu1o;

[lenenanpaBieHHOE pa3BUTHE BHYTPEHHUX YOKICHHUI TUIHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEW U UCTOPUUECKUX TPATUIINI 0a30BOM HAYKHU XUMUU;

['0OTOBHOCTB ¥ CHOCOOHOCTH OOYYAIOIINXCS PYKOBOICTBOBATHCS B CBOCH ESITEIIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MIPUCYIIIUMHU IIETIOCTHON CHCTEMEe XMMHUECKOTO0 00pa30BaHUS;

Hanuuune npaBoco3HaHUS SKOJIOTHYECKON KYJIBTYPBI U CIIOCOOHOCTH CTaBUTH 11€7TU U CTPOUTH
JKM3HCHHBIC IJIaHEL.

JIngHOCTHBIE PE3yABTAThl OCBOSHUS MpeAMETa «XUMUS» TOCTUTAIOTCS B €IMHCTBE YIECOHOU U
BOCIIUTATEIbHOMN JAESITEIIBHOCTH B COOTBETCTBUM C TYMaHUCTHUECKUMHU, COLUMOKYIBTYPHBIMHU, TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSAMH M HJI€aJlaMUd POCCHUHCKOTO TPakIaHCKOTO 00IEeCTBA, MPUHATHIMU B
o0IIecTBe HOpMaMH U TIPaBUIIAMU TIOBEICHUS, CIIOCOOCTBYIOIIMMH MTPOLIECCaM CaMOIIO3HAHUS,
CaMOPa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH O0YyYarOIINXCS.

JIM4HOCTHBIE PE3YNIBTAThl OCBOCHUS MpeIMeTa «XUMHUS» OTPaKatoT CHOPMUPOBAHHOCTH OTIBITA
MTO3HABATEILHON M MPAKTUYECKON JEATEILHOCTH 00yJarOIIMXCs 10 pean3aiii MPUHITHIX B 00IIECTBE
LICHHOCTEH, B TOM YHCIIC B YaCTH:

1) I'paxkaHCKOTO BOCTIMTAHUSI:

Oco3HaHus 00y4aloIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaKEHUS K 3aKOHY H
MPaBOTOPSAIKY;

[Ipeacrasnenus o conuaIbHbIX HOPMAX U MpaBUIaX MEXKIMYHOCTHBIX OTHOIICHHUH B KOJUIEKTUBE;
['oTOBHOCTH K COBMECTHOW TBOPUYECKOH ACATEIHHOCTH MPU CO3JJAaHUN YUE€OHBIX MPOCKTOB, PEIICHUH
y4eOHBIX U MO3HABATEIBHBIX 3324, BBIMOJIHCHUN XUMUUYECKUX SKCTIEPUMEHTOB;

CnocoOHOCTH TOHUMATh M PUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U apTYMEHTHI IPYTUX MPU
aHaJIM3€e Pa3TUYHBIX BUJIOB YUeOHOH IeATENhHOCTH;

2) [TaTpuOTHYECKOTO BOCITUTAHUS:

[{eHHOCTHOTO OTHOLIEHUSI K UICTOPUYECKOMY M HAyYHOMY HACIIEIUI0 OTEUECTBEHHON XUMUH;

YBaXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TCOPUHU U MTPAKTUUECKOTO MPUMEHEHHS XUMHUH, OCO3HAHUS
TOTO, YTO TOCTHKCHUS HAYKU €CTh PE3YNIbTAaT JUIUTEIHHBIX HAOTIONEHHH, KPOTOTINBBIX
AKCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPYyAa YUYE€HBIX U MPAKTUKOB; UHTEPECA U MO3HABATEIbHBIX
MOTHBOB B TIOJIy4YE€HHUH U MOCIEIYIONIEM aHaIn3e HHPOPMAITMH O TIEPEIOBBIX JOCTHKEHUSIX
COBPEMEHHOI OTEUECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

HpaBCcTBEHHOrO CO3HaHUS, STUUECKOTO MTOBEICHUS;

CrocoOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIE C XUMUYECKUMH SIBIICHUSIMH, ¥ IPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

['oToBHOCTH OLIEHHBATBH CBOE MTOBEIECHHUE U TOCTYNIKM CBOMX TOBAPULIEH C IMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEIACTBHI ITUX TOCTYMKOB;

4) ®opMupOBaHUs KYIbTYpPbI 310POBBSI:
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[ToHnumanus ieHHOCTEH 310pOBOTO U 6E€30MaCHOTO 00pa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 37]0POBbIO;

CobmroieHurs mpaBuil 0€30MaCHOTO OOpAIeHHsI ¢ BEIIECTBAMHE B OBITY, TOBCEAHEBHON KU3HU U B
TPYAOBOM JEATEIBHOCTH;

[TonnMaHwus IEHHOCTH MPaBUJI HHIMBUYaTFHOTO U KOJUIEKTUBHOTO 0€30MacHOT0 TTOBEICHUS B
CUTYalHsIX, YTPOXKAIOIINX 3J0OPOBBIO U )KU3HU JIFOJIEH;

Oco3HaHus MOCTENCTBUN U HETMPUSATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS alKOT OIS,
HapKOTUKOB, KypeHHs);

5) Tpy1oBOTro BOCIIUTAHUSA:

KoMMyHHKaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HUCCIIEI0BATEIbCKON AEITEIbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUECKON M IPYTUX BUJAX AEATEIbHOCTH;

VY CTaHOBKM Ha aKTUBHOE Y4aCTHE B PEIIECHNUH NMPAKTUYECKUX 3a7a4 COLMAIBHON HAIIPaBIEHHOCTH
(B paMKax CBOETO KJlacca, IIKOJIbI);

HuTepeca K MpakTUYECKOMY M3YUYEHUIO MPOPECcCuil pa3IuyHOro pojia, B TOM YUCIIE HA OCHOBE
MIPUMEHEHHUSI PEMETHBIX 3HAHUI M0 XUMUU;

VYBaxkeHHUs K TPYLY, JIFOAAM TPYZa U Pe3yapTaram TPYAOBOU €ATEIbHOCTH;

I'oTOoBHOCTH K 0OCO3HAHHOMY BBIOOPY HHIUBUAYAJIBHON TPAeKTOPHH 00pa30BaHusl, OymyIei
npodeccun u peanuzalnuy COOCTBEHHBIX )KM3HEHHBIX IJIAHOB € y4ETOM JINYHOCTHBIX HHTEPECOB,
crocoOHOCTEH K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I11eCTBa;

6) DKOJIOTHYECKOTO BOCTTUTAHUS:

DKOJIOTMYECKH L[e1eco00pa3HOro OTHOIIEHHS K MIPUPOJE, KaK HCTOYHHUKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIie;

[Tornmanwus r100aIBHOTO XapakTepa YKOJIOTHUECKUX MPOOIeM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB Ha COCTOSIHUE MPUPOIHON U COLIMATIBLHOMN Cpebl;

Oco3Hanust HeOOXOAMMOCTH UCIIOIB30BAHUS TOCTHKEHUN XUMUH JUTSI PEILICHUS BOIIPOCOB
PalMOHAIBHOTO MPUPOIONOIB30BAHNS;

AKTHMBHOI'O HENPUATHUS ACUCTBUN, IPUHOCALINX BpPeXl OKPYKaroIel IPUPOIHON Cpele, yMEHUS
MIPOrHO3UPOBATh HEOJIArOMPUATHBIE SKOJIOTHYECKUE TTOCIEACTBUS MIPEAIPUHIMAEMbIX JEHCTBUI U
MpeA0TBpaIIATh UX;

Hanuuus pa3BUTOro 3K0JI0rM4eCKOro MbIIUICHUS, SKOJIOTHYECKOUN KYIBTYPBbI, OIbITa
JESTEIbHOCTH 3KOJIOTHYECKON HAPaBIEHHOCTH, YMEHUS PYKOBOICTBOBATbCSl UMU B IT0O3HABATEIbHOM,
KOMMYHHUKaTUBHON U COLMAIbHON MPAKTHKE, CHOCOOHOCTU M YMEHHS aKTUBHO MPOTUBOCTOSITh
uaeosIoruu xemohoouu;

7) LleHHOCTH HAYYHOTO TTO3HAHMS:

ChopmMupoBaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHON MPAKTHUKY;

[Monnmanwust criennUKN XUMUU KaK HAyKH, 0CO3HaHUs e€ posid B (HOPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOTO MBIIICHUS, CO3JaHUU 1IEIOCTHOTO MPECTaBIECHUs 00 OKPYKaloleM MUpe
KaK O €IMHCTBE NMPHUPO/IBI M YEIOBEKA, B TIOZHAHUM MPUPOIAHBIX 3aKOHOMEPHOCTEN U peIIeHUH MPodIeM
COXpaHEHUs IPUPOJIHOTO PABHOBECHS;

YO6exxn€HHOCTH B 0CO00M 3HAYMMOCTH XUMHUH ISl COBPEMEHHOMN ITUBUJIM3AIINH: B €€
T'YMaHUCTHYECKOW HAIMPaBICHHOCTH M BaXKHOW POJIM B CO3aHUHU HOBOM 0a3bl MarepuagbHON KYIbTYPHI,
peleHNH I00aNBHBIX MTPOOJIEeM YCTOWYMBOTO PA3BUTHUS YEIOBEUECTBA — CHIPEBOM, SHEPTETHUECKOM,
MUIIEBON U SKOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEYeHUH YCIOBUIN YCIIEITHOTO
TpYyJa U SKOJIOTUYECKH KOM(OPTHOMN KU3HU KaXKJI0TO YeHa 00IIeCTBa;

EcTecTBeHHO-HAayYHOU rPaMOTHOCTH: MIOHUMAHMS CYIIHOCTH METOJIOB TO3HAHMS, HCIIOIb3YEMBIX
B €CTECTBEHHBIX HAayKax, CIOCOOHOCTHU MCIIOJIb30BaTh MOJIydyaeMble 3HAHUA JJIs aHAJIN3a U 00bSICHEHUS
SIBJICHUH OKPYKAIOLIEr0 MUpa U MPOUCXOA[IINX B HEM U3MEHEHUH, YMEHUS 1eJaTh 000CHOBAaHHbBIE
3aKJIIOYCHHS HAa OCHOBE HAYUHBIX (PAKTOB U MMEIOLINXCS TaHHBIX C IIEIBI0 TOTY4YEHHUS TOCTOBEPHBIX
BBIBOJIOB;
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CrocoOHOCTH CaMOCTOSITENIBHO UCTIONh30BaTh XUMUYECKIE 3HAHUS JIJIsl pellieHwHsI Mpo0eM B
peaIbHBIX KU3HEHHBIX CUTYaIUsX;

HHTepeca K O3HAHUIO U UCCIIEA0BATENIbCKOM AESTEIbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO U CAMOOOPa30BaHUIO, K aKTHBHOMY
MOJTy4YEHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTIMHU;

HNHTepeca k 0COOEHHOCTSAM Tpy/a B pa3audHbIX chepax npodeccuoHaIbHON NesATeIbHOCTH.

MeTanpeaMeTHbIX: 3HaUUMBbIE JIJIs (POPMUPOBAHHSI MUPOBO33PEHUS 00YyJaFOIIINXCS
MEXIUCIUIITHHAPHBIE (MEKIIPEIMETHBIC) 00ICHAYYHBIE TIOHATHS, OTPaXKAIOIIKe IIETIOCTHOCTh HAyYHOU
KapTUHBI MUpPa U CTICU(PUKY METOIOB TTO3HAHUS, HCIIOB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, YHEPTHs, SIBIIEHUE, MPOIIECC, CUCTEMA, HAYYHBIN (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOICHUE, U3MEPEHNE, DIKCIIEPUMEHT U JPYTHE);

YHUBepcabHbIe yueOHbIe AeicTBUS (T03HABATEIbHbIE, KOMMYHHKATUBHBIC, PETY/ISTUBHEIE),
obecrneunBaromue GopmupoBaHue GyHKITMOHATHHOM IPAMOTHOCTH U COIIMATBHOM KOMIIETEHITUN
oOyJaromuxcs;

CnocoOHOCTh 00yUaIOIMXCS UCTIOIB30BaTh OCBOEHHBIE MEKIUCIIMIUIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIE IEHCTBHS B TO3HABATEILHON M COLIMATILHOM
MPaKTHKE.

MeTaHpe,Z[MeTHBIG pe3y.HI>TaTBI OTpa)KaIOT OBJIaACHHC YHI/IBepcaJIBHBIMI/I y‘IGGHBIMI/I
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYIATHBHBIMU JCHCTBUSMHU.

Ilo3naBaTe/ibHbIE yHUBEPCAJIbHBIE YUeOHbIe 1eiCTBUS

Ba3oBLIe JJornueckue qelicTBUA:

CaMOCTOATENBHO (DOPMYIIMPOBATh U aKTYaJIU3UPOBATh Mpo0IeMy, BCECTOPOHHE €&
paccMaTpuBarth;

OHpGI[eJIHTI: OeJan ACATCIbHOCTH, 3adaBas HapaMeTpH 148 KpI/ITepI/II/I UX AOCTHUXKCHHA, COOTHOCHUTD
pe3yIbTATHI IEATETLHOCTH C TIOCTABJICHHBIMHU 1IEIISIMU;

HUCIIOJIB30BAaTh HpI/I OCBOCHUHA 3HaHHﬁ HpI/IéMBI JIOTUYCCKOI'O MBIIIIJICHUA — BBIACIIATH
XapaKTepHbIC TPU3HAKH TIOHITHI M YCTAHABIIMBATh WX B3aMMOCBSI3b, HCIIOJIh30BaTh COOTBETCTBYIOIINE
MOHATHS ISl OOBSICHEHUS OTACNBHBIX (DaKTOB U SBICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPUU TSI KITaCCU(UKAIINK BEIIECTB U XMMUYCCKUX PEAKIIHA;

yCTaHaBHI/IBaTB HpI/I‘II/IHHO-CHGI[CTBeHHBIG CBA3U MG)K,Z[y H3yqaeMBIMH SIBJICHUSAMMU,

CTPOUTH JIOTUUECKHE PACCYKICHHS (MHIYKTUBHBIC, TEAYKTUBHBIE, 10 aHAJIOTHH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBAECMBIX SBJICHUSAX, (POPMYITHPOBATH BHIBOIBI U
3aKJIIOYECHUS;

HpI/IMeHHTI: B Hpouecce IIO3HaHHA, I/ICHOJII:3y€MI>I€ B XUMHUHU CUMBOJIMYCCKUEC (3HaKOBBIe) MOACIIN,
peoOpa3oBhIBaTh MOJICIBHBIC MPEICTABICHUS — XUMHUCCKUI 3HAK (CUMBOIT) DJIEMEHTA, XUMUYECKast
¢dbopmyna, ypaBHEHHE XUMUYECKOM peaKkIMy — P PEIICHUH Y4eOHbIX TO3HABATEIbHBIX U MPAKTHUECKUX
3a/1a4, MPUMEHSTHh Ha3BaHHBIC MOJICTILHBIC MPECTABICHUS ISl BBISIBICHHS XapaKTePHBIX MTPU3HAKOB
HSanGMBIX BCIICCTB U XUMHUUYCCKUX peaKuHﬁ.

Ba3oBLIe ucciienoBaresLcKue IeiicTBHSA:

BJIaACTh OCHOBaAMHU METOJ0B Haquoro IIO3HAHHUA BCIICCTB U XUMHNUCCKUX peaKHHﬁ;

(GbopMyIUPOBATh MM U 33/1a41 UCCIICAOBAHMS, HCIIOJIb30BaTh TTOCTABJICHHBIC U CAMOCTOSTEIIEHO
c(OopMyIHpPOBaHHBIE BOMIPOCHI B KAYECTBE HHCTPYMEHTA MIO3HAHUS M OCHOBBI JJ1s1 (JOPMHUPOBAHUS
TUIIOTE3bI 110 TPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHU;

BJIaACTh HABBIKAMHU CAMOCTOATCIIBHOI'O H.HaHI/IpOBaHI/IH n HpOBe,Z[GHI/I}I y‘-IeHI/I‘IeCKI/IX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIOAATh 32 X0JIOM IIPOIlecca, CaMOCTOSITEIbHO
IIPOTHO3UPOBATH €r0 pe3yabTar, GOpMYIHPOBATH 00OOIIEHHUS U BHIBOBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3YJBTAaTOB UCCIIEAOBAHMS, COCTABISITE 00OCHOBAHHBIN OTUYET O MPOJICITAHHON padoTe;

nproOpeTaTh ONBIT YIEHUYECKOM NCCIIEI0BATENbCKON U MPOCKTHOM eI TEIbHOCTH, IPOSIBIATh
CIIOCOOHOCTH ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAaKTHYECKUX 3a7ad,
HpI/IMeHeHI/IIO paSHI/I‘IHBIX METOAO0B IIO3HAHUS.
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Pabora ¢ nnopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MHGOpMAIUU (Hay4dHO-TIONYJIsIpHAast IMTepaTypa
XMUMHAYECKOTO COIepP KaHusl, CIIPpaBOYHbIE T0CcoOus, pecypchl MIHTepHeTa), aHaTM3UPOBaTh HH(POPMALIUIO
Pa3IMYHbIX BUJOB U (POPM MpEICTaBICHUS, KPUTHUYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

dbopMynHupoBaTh 3aMPOChl U MPUMEHSAThH Pa3IMYHbIE METO/IBI IPU TIOUCKE U 0TOOpE MHPOPMALIUH,
HEOOXOIMMOM ISl BBIOJIHEHUS y4eOHBIX 3a/1a4 ONPeAeIEHHOTO THIIA;

pUOOpETaTh OMBIT UCIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHI 1
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BEIOMPATh ONTUMAJIbHYIO (pOpMY TpeicTaBieHust HHPOPMAIHH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

MCIIOJIb30BaTh HAyYHbIHN S3bIK B KaUE€CTBE CPEICTBA MPU padoTe ¢ XUMUYECKOW HH(pOpMaIueil:
MPUMEHATh MEXIpPEAMETHBIE ((PU3NUYecKre U MaTeMaTUYeCKe) 3HaKU M CUMBOJIBI, (POPMYIIHI,
a00peBHaTYypBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISTHOCTH.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

3aJaBaTh BOIIPOCHI MO CYLIECTBY 00CYKAaeMOM TEMBI B XO/I€ AUAJIOTa W/WIH JUCKYCCHH,
BBICKa3bIBaTh UM, (POPMYIUPOBATH CBOU MPEIOKEHNS OTHOCUTEIBHO BBIITOJIHEHUS IPEI0KEHHOM
3a/1a4u;

BBICTYNaTh C IPe3eHTAIMeN Pe3ynbTaToB MO3HABATENbHOM 1eATEIbHOCTH, MOTYYEHHBIX
CaMOCTOSITENIFHO MJIM COBMECTHO CO CBEPCTHUKAMU TP BBITOJTHEHUU XUMHUECKOTO SKCIIEPUMEHTA,
MPaKTHUYECKOM pabOTHI MO UCCIIEIOBAaHUIO CBOMCTB M3y4aeMbIX BEUIECTB, pealn3alii y4eOHOTO MPOeKTa
1 GOPMYNHUPOBATH BHIBOJBI 110 PE3yIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN ITyTEM COTTIACOBAHMS
TTO3UIIMK B X0JIe 00CYKJICHUSI 1 0OMEHA MHEHHUSIMH.

PerynsiTuBHBIE YHHBepcaabHble yueOHbIe AeiicTBUSA

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYLIECTBIISITh CBOIO [TO3HABATENBHYIO 1€ATEIbHOCTbD,
orpenessis €€ LeNu U 33/1a4i, KOHTPOJIMPOBATh U IO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh
npeJyiaraeMblii aJropuT™ JACUCTBUN MTPH BBHITOJTHEHUHN YUeOHBIX U HCCIIEA0BaTeNIbCKUX 3a/1a4, BHIOUPATH
Haunbosnee 3((PEeKTUBHBIN CIIOCOO UX PEIICHUS ¢ YUETOM MOTyYeHHs HOBBIX 3HaHUH O BEIIECTBAX U
XUMHUYECKHUX PEaKIIMSIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JIEATEIIbHOCTH Ha OCHOBE CaMOaHalIn3a U CaMOOIICHKH.

NpeIMeTHBIX: [IPEIMETHBIE PE3YJIbTAaThl OCBOEHUS Kypca «OpraHndeckasl XUMHUs» OTPaXaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 XUMUUYECKON COCTABIISIONIEH €CTECTBEHHO- HAyYHOM
KapTUHBI MUPA, POJIM XMMHUU B TIO3HAHUH SIBJICHUH MPUPOJIBL, B POPMUPOBAHUH MBILIUICHUS U KYJIBTYPbI
JUYHOCTH, €€ QYHKIIMOHAILHON IPaMOTHOCTH, HEOOXOAUMOM JIJIsl pelIeHHs] MPAKTUYECKUX 3a/1a4 U
HKOJIOTUYECKH 0O0CHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpejie;

BJIAJICHUE CUCTEMOM XMMHUUYECKUX 3HAHUMN, KOTOPAs BKJIIOYAET: OCHOBOIIOJIATAIOIINE TOHATHS
(XMMHYECKUHN 3JIEMEHT, aTOM, dJIEKTPOHHAst 000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIATETLHOCTD, XUMHUECKasl CBA3b, CTPYKTYpHas (hopmyna (pa3BEpHyTas U COKpaléHHas),
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YITIEpOIHBIN CKeTeT, GYyHKIIMOHATIbHAS TPYIa, paJuKal,
M30MEpHsl, U30MEPBI, TOMOJIOTUYECKUH Psi/l, TOMOJIOTH, YIJI€BOI0PO/IbI, KHCIOPOA U a30TCOAEPKAIINE
COEIMHEHMS, MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIIIPHBIE COEIUHEHUS ); TEOPUU U
3aKOHBI (TEOPHS CTPOCHHMSI OPraHNUYECKUX BerecTB A.M. byTnepoBa, 3aKkoH COXpaHEHHUS MacChl
BELIECTB); 3AKOHOMEPHOCTH, CUMBOJINYECKUH SA3bIK XMMHH; MUPOBO33PEHUECKNE 3HAHNUS, JIEXKAILNE B
OCHOBE TOHMMAaHUS MPUUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM, (PaKTOIOTUYECKUE CBEICHHUS O
CBOMCTBAax, COCTaBe, MOJTYYEHUHU 1 O€30M1aCHOM HMCIIOIb30BAHNN BaKHEHIIUX OPraHUYEeCKUX BEIECTB B
OBITY ¥ IPAKTUYECKON JESTEIbHOCTH YEIOBEKa;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATHUH, yCTaHABINBATh UX
B3aUMOCBS3b, UCIIOJI30BATH COOTBETCTBYIOIINE IMOHATHS IPU ONUCAHUN COCTaBa, CTPOCHUS U
IIPEBPALLCHUI OPraHU4YECKUX COCIUHECHU;
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c(hOpMUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMHUYECKYIO CUMBOJIHUKY ISl COCTABIICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (GopMy OpraHuYeCcKUX BEIIeCTB U
YpaBHEHHI XUMHYECKUX PEAKIUi, N3TOTaBIMBATH MOJCIU MOJIEKYJI OPTAaHMYECKHUX BEIIECTB IS
WUTIOCTPAIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAaHABIMBATH TPUHAICKHOCTh H3yYEHHBIX OPTaHUIECCKUX
BEIIECTB 110 UX COCTaBY U CTPOEHUIO K OMPeAeIEHHOMY KiIaccy/Tpyrie

coeMHEHUH (YTIeBOIOPOIbI, KHCIOPO M a30TCOEPKAIINE COSTUHEHHUSI, BLICOKOMOJIEKYIISIPHBIC
COCIMHEHMS ), 1aBaTh UM Ha3BaHMs o cucreMarnyeckoit HomeHnknarype (IUPAC), a Takxe mpuBoaIuTh
TPUBUAIBHBIC HA3BAHUS OTJCIIBHBIX OPraHNYECKHUX BEIIECTB (ITHIICH, MPOIUIICH, alleTUIICH,
STUJICHTJIMKOJIb, TIHLEPHH, heHou, opMaibaeru, aleTalbIerul, MypaBbuHas KUCIOTa, YKCYCHAsI
KHCIIOTa, OJISMHOBAsI KUCIIOTA, CTEApPUHOBAsS KUCIIOTA, TII0K03a, (PYKTO3a, Kpaxmal, eJUII0II03a,
TJIMIIVH),

c(hOpMUPOBAHHOCTh YMEHUS OTPEACIISATH BUIBl XUMUUECKOU CBS3H B OPTaHUIECCKUX
COCTMHECHUSX (OAMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSTD MOJIOKEHHS TEOPUH CTPOCHUS OPTAaHIMYECKHUX BEIIECTB
A.M. bytnepoBa 1151 00BbsICHEHHSI 3aBUCUMOCTH CBOWCTB BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH
COXPAHEHHUS MaCChI BEIIECTB;

c(hOpMUPOBaHHOCTh YMEHUH XapaKTepru30BaTh COCTaB, CTPOCHHE, (PU3HUUECKHE U XUMHUECKHE
CBOMCTBA TUITUYHBIX MIPEICTABUTENCH PA3IMUHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH,
STHUJICH, PONWJICH, alleTUiIeH, OyTaaueH-1,3, metunOyraaues- 1,3, 6€H3071, METaHOJI, 3TaHO,
STWJICHTJIUKOJIb, TIIUIEPUH, (DEHOI, alleTallbJIeTUl, MypaBbHHASI U YKCYCHAs! KUCIIOTHI, TJTFOKO03a,
Kpaxmall, [[eJUTI0JI03a, aMUHOYKCYCHAs KHCIIOTA), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXY HUMU
YpaBHEHHUSIMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C UCIIOIH30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepPH30BaTh UCTOUHUKH YTIIEBOIOPOIHOTO ChIpbs (HE(TH,
MIPUPOJIHBINA Ta3, YTojb), CIOCOOBI UX MEePepadOTKH U MPAKTUIECKOE IPUMEHEHUE TIPOAYKTOB
nepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHU IPOBOIUTH BBIYUCIICHUS M0 XUMUYECKUM YPaBHEHUSAM (MAaCCHI,
00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA WIIH MPOJIYKTa PEaKIMH [0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJICTh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOZaX HAyYHOTO
MO3HAHUS, UCTIOJIb3YEMBIX B XUMUU TIPHU U3YUCHUHU BEIIECTB M XUMUYECKUX SIBIICHUH (HAOIIOIeHNE,
U3MepeHHe, SKCIIEPUMEHT, MOACIUPOBAHNUE), UCIIOIB30BaTh CHCTEMHBIE XUMUUECKHIE 3HAHUS JIJ1s
MPUHSTHS PEIICHUN B KOHKPETHBIX )KH3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHHEM;

c(OpMHPOBAHHOCTh YMEHUH COOMIONATH MPaBUIIa MOIb30BAHM XUMUYECKOH MOCY101 U
abopaTOpHBIM 000PYIOBAHUEM, a TAK)KE MTpaBUiia OOpaIIeHHs C BEIIECTBAMUA B COOTBETCTBUH C
WHCTPYKIHUSMH IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(hOpMUPOBAaHHOCTh YMEHUH TUIAHUPOBATH U BBHIMOIHATH XUMUUYECKUIA SKCIEPUMEHT
(mpeBpalleHus OpraHMYECKUX BEIIECTB MPU HATPEBAHUHU, TIOTYyUCHHE STUIICHA U U3yUYEHUE €TO CBOWCTB,
KaueCTBEHHbIE PEAKI[MN OPraHUYECKUX BEILIECTB, IeHATypalus OeJIKOB Py HarpEeBaHUU, LIBETHHIE
peakiuy OeTKOB) B COOTBETCTBHH C MIPABHIIAMU TEXHUKH 0€30MIaCHOCTH MPHU OOPAIEHUH C BEIECTBAMHU
1 1a00paTOPHBIM 000PYIOBAHUEM, IPEACTABIATH PE3YIbTAaThl XMMHUECKOTO SKCIIEPUMEHTa B (hopme
3aMyCy ypaBHEHUHN COOTBETCTBYIOIIMX PEAKINI U (YOPMYIUPOBATH BHIBOJIBI HA OCHOBE ATHX
pE3yNbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHATN3UPOBATh XUMUYECKYIO HH(POPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeAcTBa MaccoBor nH(opmaruu, THTEpHET 1 Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COONIIOAATH TIPABHIIA IKOJIOTHUSCKH 11EJIECO00Pa3HOTO MOBEACHMUS B
OBITY U TPYAOBOM E€ATEIBLHOCTH B LIESAX COXPAHEHUS CBOETO 3/I0POBbS U OKpYKaIoLIel MpUupoaHOn
Cpelbl, 0CO3HABATh OMACHOCTH BO3/ICHCTBUS HA JKUBBIE OPTaHU3MBI ONIPENCIEHHBIX OPraHUIECKUX
BElIECTB, MoHUMas cMbica nokasarens [1/IK, noscHATh Ha mpuMepax cnocoObl yMEHBLICHUS U
MPEIOTBPAIICHHS UX BPETHOTO BO3ACHCTBHSI HA OPTaHU3M YEJIOBEKa;
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JUTSL 00YYArOIIUXCS C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 37IOPOBBS: YMEHUE TIPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOAAX [MO3HAHMS BEIIECTB U XMMUYECKUX SIBJICHUM;

JUTSI CTICTIBIX M CTTA00BUISIINX OOYYAIOIINXCS: YMEHHE UCIIONIb30BaTh Pelbe()HO TOUYCUHYIO
cucteMy o6o3Havyenuit JI. bpaiins ayis 3anucu XuMudeckux GopmMyi.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHuYecKasi XMMHUS» OTPAKAIOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: 0 XUMHUECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOU
KapTHHBI MUPA, POJIM XHMHUHU B TTIO3HAHUU SIBJICHUH TIPUPOJIBI, B GOPMUPOBAHUN MBIIUICHUS U KYJIBTYPhI
JUYHOCTH, €€ GYHKIIMOHATIHHONW IPaMOTHOCTH, HEOOXOIMMOM JJIsl pelIeHUs MTPaKTHUECKUX 3a/1ad U
9KOJIOTUYECKU 0O0OCHOBAaHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U MIPUPOTHOM Cpelie;

BJIAJICHUE CUCTEMOM XMMHUUYECKUX 3HAHUMN, KOTOPAsl BKJIIOYAET: OCHOBOIIOJIATAIOIINE TOHATHS
(XMMUYECKUU DIIEMEHT, aTOM, H30TOTII, S-, p-, d- IMEKTPOHHBIC OPOUTAIIA ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIIpHBIA 00BbEM, BaJICHTHOCTD, 3JIEKTPOOTPULIATETIbHOCTD, CTENIEHh OKUCIICHUS, XUMUYECKasl CBSI3b
(KOBaJIeHTHAsl, HIOHHAsA, METAJUTMYECKasi, BOIOPOAHAs ), KpUCTANIMUECKas pelI€TKa, TUITbl XUMUYECKUX
peakIui, pacTBOP, JIEKTPOJINUTHI, HEAJEKTPOJIUTHI, JEKTPOJIUTUYECKAS] TUCCOLUALINSL, OKUCIIUTED,
BOCCTaHOBHTEIb, CKOPOCTh XHMHUECKOW PEaKIii, XUMUYECKOE PABHOBECHE); TCOPUU U 3aKOHBI (TCOPUS
ANEKTPOIMTUYECKON Jrcconnanuu, nepuoandeckuit 3akon /.M. MenaeneeBa, 3aKOH COXpaHEHUS] MacChl
BEI[ECTB, 3aKOH COXPAHEHHUSI U MPEBPAIICHUS YHEPTUU [TPU XUMHUECKUX PEAKIHUSAX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH A3bIK XMMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKALME B OCHOBE TOHUMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUECKHX SBIICHHM, (DaKTOIOTHYECKIE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJy4eHUHU ¥ 0€30aCHOM MCMOIb30BaHUH BaYKHEHIIINX HEOPTaHUYECKUX BEILECTB B OBITY U
MPAKTUYECKOM JESITEIbHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTE€PHbIE MPU3HAKH MOHATHI, yCTaHABINBATh UX
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS IPYU OMUCAHUU HEOPTaHUYECKHUX BEIIECTB U UX
MPEBPAILICHUH;

c(hOpMUPOBAHHOCTh YMEHUH UCTOIH30BATH XUMUYECKYIO CUMBOJIUKY ISl COCTABICHHS (POPMYIT
BEIIIECTB M YPaBHEHUM XUMUUYECKHUX peakiuii, cucremarndeckyro HomeHkinatypy (IUPAC) u
TPUBHUABHBIC HA3BAHUS OTACIbHBIX HEOPTAHUUECKHUX BEIIECTB (YrapHbI Ta3, YIICKUCIbIA ra3, aMMHaK,
raméHasi U3BeCTb, HerameéHas U3BeCTh, MUThEeBas Cofa, MUPUT U JApyTue);

c(hOpMUPOBAHHOCTh YMEHUH OMPENETATh BAJICHTHOCTh U CTENICHh OKUCICHUS XUMHUYIECKUX
AJIEMEHTOB B COEMHEHHSIX Pa3IMYHOTO COCTaBa, BUJl XMMUUYECKOM CBA3H (KOBaJIGHTHAs, HOHHAS,
MeTaJUTMYECKasi, BOJAOPOHAs) B COETMHEHUSIX, TUIl KPUCTAIITUYECKON pEeIETKY KOHKPETHOTO BEIIECTBA
(aTomHas1, MOJIEKYJIsipHAsi, HIOHHAs, METAJUIMYECKas ), XapaKTep Cpebl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHHI;

c(hOpMUPOBAaHHOCTh YMEHUHN yCTaHABIMBATH IPUHA/IJICKHOCTh HEOPTAaHUYECKUX BEIIECTB M0 UX
COCTaBY K OINpeNeNEHHOMY KIIACCy/TPYIITE COSAMHEHH (IIPOCTHIC BEIIECTBA — METAJUIBI 1 HEMETaJLIIbI,
OKCH/Ibl, OCHOBAaHMsI, KUCIOTHI, aM(POTEpHBIE TUIPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH paCKPBIBATh CMBICH Mepuoauieckoro 3akona J[.M. Menneneesa u
J€MOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOLTYI0, 00bSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh JICKTPOHHOE CTPOCHHUE aTOMOB XUMHUYECKUX
aneMeHToB 14 nepuonos llepuonnueckoit cucremsl xumuieckux sneMeHToB .M. Menneneena,
UCTIONB3YSI MOHSATHUSA «S-, P-, d-JIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB XUMHUYECKUX 3JIEMEHTOB U MX COCAUHEHUN 1O MEPUOIaM U
rpynmnaM [lepuonnueckont cucreMsl xumudeckux snemeHToB .M. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA
HEOPraHUYECKUX BEIIECTB PA3TUUYHBIX KJIACCOB, MOATBEPKIATH CYIIECTBOBAHNE T€HETUYECKOM CBS3U
MEXy HEOPraHMYECKMMU BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX
pEeaKLHii;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATh XUMHUUECKHE PEaKLUU MO Pa3INuHbIM
MpU3HAKaM (YUCITY M COCTaBy PEarupyromnx BemecTB, TEIIOBOMY 3(PPeKTy peakiuu, H3MECHEHUIO
CTETEeHEW OKUCIICHUSI SIIEMEHTOB, 00PATUMOCTHU PEAKIINH, YUACTHIO KaTalnu3aTopa);
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c(hOpMHUPOBAHHOCTh YMEHHUH COCTABISATh YPAaBHEHUS PEAKIIMI Pa3TMYHbBIX TUIIOB, TOJIHBIC U
COKpalIEHHbIE YpaBHEHUS PEeaKIMil HOHHOTO 0OMEeHa, YUUTHIBasl YCIOBHUS, IPU KOTOPBIX 3TU PEAKIIUH
UIYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJUTH PEAKIIMU, TOATBEPKAAIOIINE KaueCTBEHHBII COCTaB
Pa3IMYHBIX HEOPTaHUUYECKUX BEILIECTB, PACIIO3HABATH OMBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PAaCTBOpPaX HEOPTraHMUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CYITHOCTh OKUCIUTEIEHO- BOCCTAHOBUTEIHHBIX
peakuuii MoCPeaCTBOM COCTaBICHUS JEKTPOHHOTO OanaHca ITUX peaKiui;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCIMOCTb CKOPOCTH XUMHUYECKON PEAKITUH OT
pa3IMyYHbIX (DAaKTOPOB; XapaKTep CMEIICHHS] XUMUUYECKOTO pPaBHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO
BozzaeiicTus (mpuHIwm Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTeprU30BaTh XUMUUYECKUE MPOIIECCHI, JIEXKAIINE B OCHOBE
MIPOMBIIIICHHOTO TIOTYYCHHSI CEpHOM KHCIIOTHI, aMMHUaKa, a Takke C(HOPMUPOBAHHOCTh MPECTABICHUN
00 o0IIMX HAyYHBIX MPUHIUIAX U HKOJIOTUYECKUX MpolIeMax XMMHUECKOTO MPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHUI TPOBOIUTH BBIYUCIICHUS C UCIIOIH30BAHUEM TTOHSITHS «MacCcoBast
JI0J1s BEIlleCTBA B PAaCTBOPE», 0ObEMHBIX OTHOIICHUN Ia30B MPU XUMUYECKUX PEaKIHIX, MacChl
BEIIECTBA WM 00bEMA T'a30B 10 U3BECTHOMY KOJIMYECTBY BEI[ECTBA, MACCE UITH 00bEMY OTHOTO H3
Y4acCTBYIOUIMX B PEAKIUU BEIIECTB, TEIIOBOro 3(dekTa peakliui Ha OCHOBE 3aKOHOB COXpaHEHUS
MaccChl BEUIECTB, IPEBPAILCHUS U COXPAHCHUS YJHEPTUU;

c(hOopMHUPOBAHHOCTh YMEHHM COOJIONATh MPABHJIA MTOJIH30BAHUS XUMUYECKOM MTOCYI0N U
nabopaTopHBIM 000pYyIOBAaHUEM, a TAKXKE IMPaBUiIa OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKLUHUSMU O BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBIMTOIHATH XUMHUYECKHUI SKCIEPUMEHT
(paznoskeHue nepoKcua BOJopo/ia B IPUCYTCTBUU KaTalln3aTopa, onpeiesieHue cpebl paCTBOPOB
BEIIECTB C MIOMOIIBI0 YHUBEPCATHLHOTO WHIANKATOPA, BIUSHUE Pa3IMYHbIX ()aKTOPOB Ha CKOPOCTh
XUMHYECKOM peakliuy, peakilii HOHHOTO0 0OMEeHa, Ka4eCTBEHHbIE peaKluy Ha CyibdaT-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI, pELIEHUE HKCIIEPUMEHTANIbHBIX 3aa4 10 TemMaM «MeTaisl» u
«Hemerasmibl») B COOTBETCTBUY C MPaBUIAMHU TEXHUKH 0€30MaCHOCTH MPH 0OpallleHUH ¢ BEIIeCTBAMU U
nabopaTopHBIM 000PYIOBAHUEM, TPECTABISTH PE3YTBTaThl XHMHUECKOTO SKCIIEPUMEHTa B (hopMe
3aMycy ypaBHEHUHN COOTBETCTBYIOIIMUX PEAKINi U (hOPMYIHPOBATh BHIBOJBI HA OCHOBE ATHX
pe3ynbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIN3UPOBATh XUMUYECKYIO HH(POPMALIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHKOB (CpPEICTBAa MACCOBOM KOMMYHHUKAIUKU, IHTEpHET U pyrux);

c(hOpMUPOBAHHOCTh YMEHUM COOJIOAATH MPaBUJIa YKOJIOTUUECKH IEIECO00Pa3HOTO MOBEICHUS B
OBITY ¥ TPYAOBOH IEATEILHOCTH B LIEJISAX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM
Cpelibl, 0CO3HABATh OMACHOCTH BO3/IEHCTBHUS HA JKUBbIE OPTaHU3MBbI ONPEIEIEHHBIX BEIECTB, TOHUMAs
cmbica nokazarens [1JIK, mosicHATh Ha mpuMepax crocoObl YMEHBIICHHS | MTPEIOTBPALIECHUS X
BPEIHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUTSE 00Y4aIOIUXCs C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHUE IPUMEHSITh 3HAHHSI 00
OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHHUS BEIIECTB U XUMUYECKUX SBJICHUM;

JUTSL CTICTIBIX M CTTA00BUISAIINX O0YYAIOIINXCS: YMEHHE UCIIOIb30BaTh Pelbe()HO TOUCUHYIO
cucteMy ob6o3HaueHui JI. bpaiins ayis 3anucu XuMu4ecKux hopMyil.

3 ®opMbl KOHTPOJISA M OLICHKH Pe3yJIbTAaTOB 0CBOCHUSI A CHHUIIIMHBI

KoHTponb 1 OIICHKA pe3ynbTaTOB OCBOEHUS — 9TO BBIBICHHUE, U3MEPEHUE U OLICHUBAHHE
PE3YJIbTaTOB OCBOEHUS IUCLUIIINHBI.

B cootBeTcTBUM ¢ yueOHBIM T1aHOM crienraibHOCTH 40.02.04 IOpucnpyoenyus, paboueit
nporpaMMoil nucuuuinebl OYT1.09 Xumus npeycMaTpuBaeTcsl TEKYLIIUI U IPOMEKYTOUYHBIN
KOHTPOJIb PE3YJIbTaTOB OCBOCHHUS.

3.1 ®opMbI TeKyl1ero KOHTPOJIS
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Texymuii KOHTPOJIb YCIIEBAEMOCTH IPEACTABIISIET OO0 MPOBEPKY YCBOCHUS yUeOHOTO
MaTepuasa, peryJisipHO OCYLIECTBISIEMYIO Ha MPOTSKEHUH Kypca 00ydeHHs.

Texymmii KOHTPOJIb PE3yIbTATOB OCBOCHUS AUCIUILTUHBI B COOTBETCTBUHU C paboueit
MIPOrpaMMoOi M KaJeHAapHO-TEMATUYECKHUM IIJIAHOM IIPOUCXOJUT MPU UCIIOJIB30BAHUU CIIETYIOIIUX
00s13aTeNBbHBIX (OPM KOHTPOJIS:

— GbINONHEHUEe U 3aWUmMa NPaKmudeckux pabom,

- NPOBEPKA BbINOIHEHUS CAMOCMOAMENbHOU PAOOMbl CIMYOEeHMO8,

- NPOBEpPKa 8bINOIHEHUSI KOHMPONbHBIX pAOOM.

Bo Bpems npoBenieHus y4eOHBIX 3aHATHH JOMOJHUTEIHHO HCIIOJIB3YIOTCS Ceytonue (Gopmel
TEKYIIETO KOHTPOJISL — YCMHbILL ONPOC, peuieHue 3a0ay, mecmuposanue no memam omoenbHbIX 3aHAMU.

BbinosiHeHHe U 3a1IUTA NPAKTHYECKUX padoT. [IpakTrueckue paboThl MPOBOAATCS C LIEIbIO
YCBOCHHUSI U 3aKPETLJICHUS pe3yJIbTaTOB OCBOSHUS UCLUHUIUIMHBL. B X0e nmpakTtudeckoii paboThl
00yYaroIuecst y4aTcsi UCHOIb3068AMb (hOPMYIbl, AHATUSUPOBANL NOLYYEHHbLE PE3)IbIMambl U 0e1amby
8b1600bl, ONUPAACH HA MEOPeMUYecKUe 3HAHUSL.

Crucok npakTHYeCcKuX padorT:
[Tpaktrueckas padota Nel «Teopust ctpoeHust opranndeckux coequnenud A.M. byTiepoBay
[Tpaxtrueckas padota No2 «IIpenenpHble YIIIE€BOIOPOIbI: AIKAHBD)

e [IpaxTuueckas padota Ne3 «HenpenenbHble YIIeBOIOPOIbI: AIIKHUHBI)

e [IpaxTuueckas padota Ned «IIpupoaHble HICTOYHUKH YTIIEBOJOPOJIOB U HX MepepaboTKa

e [IpakTuueckas padota Ne5 «OgHOATOMHBIE CIUPTHI»

e [IpakTuueckas padora Ne6 «DeHObI»

e [IpakTuueckas padota Ne7 «Cnoxxubie 3¢pupsl. JKupb»

e [IpakTnueckas padota Ne§ «AMUHOKHCIOTHD)

e [Ipaktuueckas pabota Ne9 «bemkuy»

o [Ipaktuueckas padora NelO «Ilmactmaccel. Kayuyku. BomokHay

o [Ipaktuueckas padota Nell «Ilepuonnueckuii 3akoH u [leproaudeckas cucremMa XUuMHAYECKUX
anemenToB .M. MenaeneeBay

e [IpakTuueckas padora Nel2 «CtpoeHue BemecTBa»

e [IpakTuueckas padota Nel3 «Xumudeckue peakum»

e [IpakTnueckas padora Nel4 «CxkopocTh XMMUYECKUX PEAKIIHI»

o [Ipaktuueckas padora Nel5 «OOmias xapakTepruCTHKA METAJIOB ITOOOYHBIX MOATPYIII

o [Ipaktuueckas padora Nel6 «OOmias xapakTepruCTHKa HEMETAIIIIOBY

e [Ipaktuueckas padorta Nel7 «CBs3b HEOPraHUYECKUX U OPTAaHUYCCKUX BEIIECTBY»

e [Ipaktuueckas padora Nel8 «Xumus u )KHU3HBY

([ ]

Copepxanue, STarnbl IPOBEACHUS U KPUTEPUU OLICHUBAHUS MPAKTUYECKUX PabOT MpeACcTaBIEHBI
B METOJIMYCCKUX YKA3aHUSIX TI0 MIPOBEICHUIO TPAKTHUECKHUX PadoT.

IIpakTnueckas padora Nel
«Teopus crpoennsi opranudeckux coenunenunii A.M. byrieposay»

Ieab: 03HAKOMUTBCS C OCHOBHBIMU IPEAIIOCBUIKAMH CO3JaHHs TEOPUH CTPOEHUS OPTaHUYECKUX
coequHeHnit A.M. bytnepoBa. PaccMOTpeTh OCHOBHBIE MOJIOKEHUS TEOPUH.

Teopust XUMUUYECKOTO CTPOCHUSI OPraHUYECKUX COCTMHEHUHM paCKpbIBAE€T 3aKOHOMEPHOCTHU U
MOPSIIOK CBSI3M aTOMOB JPYT C IPyroM B MoJiekynax. Paspaborana A.M. byrnepoBsiM B 1861T.
OcHOBHBIE M10J102KeHUS] TEOPHH.
1. ATOMBI B MOJIEKYyJIaX OpPraHMYECKHUX BEUIECTB COEAMHEHBI MEKIY OO0 XUMUYECKUMU CBSI3SIMU
B OHpC,Z[@HGHHOﬁ IIOCJIICAOBATCIBbHOCTH COTJIACHO UX BAJICHTHOCTH. anepoz[ B OPraHU4YCCKUX
COEIMHEHUSX BCET/Ia YEThIPEXBAJICHTEH.
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DopmMyJibl CTPOEHHUA:

a) CTPYKTypHast (popmyJia - OMUCHIBAET MOPSI0K COETMHEHUSI aTOMOB B MOJIEKYJIE, T.€. €€
XUMHYECKOE CTPOCHHE. XUMHUYECKHE CBSI3U B CTPYKTYpHOU (hopmyre n3oOpaxkaror yeproukamu. CBs3b
MEX1y BOJIOPOIOM U JIPYTUMHU aTOMaMH OOBIYHO HE yKa3bIBaeTcs (Takue (OpMyJibl Ha3bIBAIOTCS
COKpAaIlIeHHBIMU CTPYKTYPHBIMH).

Hampumep, monHas U cokparieHHast CTpykTypHbie popmyiel H-OyTana C4H o umeroT Bu:

H H H H
I [
H-C-C-C-C-H CH; - CH, - CH,; - CHj;
I [
H HH H
MOJIHAs CTPYKTypHas popMmyia COKpallleHHasi CTPYKTYypHas popmyia

0) monekysipHast (0pyrTo) dpopmyna C4H;o, mMOKa3bIBaET TOJBKO, KAKHUE AIIEMEHTBI U B KAKOM
COOTHOIIICHUH BXOJST B COCTAB BEIIECTBA (T.€. KAYECTBEHHBIN M KOJUYECTBEHHBIH 2JICMEHTHBIN COCTAaB),
HO HE OTPa)KaeT MOPSIKA CBA3BIBAHUS aTOMOB.

2. CBo¥lcTBa OPraHUYECKUX BEIIECTB 3aBUCAT HE TOJBKO OT MX KAYECTBCHHOT'O U KOJIMYECTBECHHOTO
COCTaBa, HO U OT MOPSIKA UX PACTIOJIOKEHUS aTOMOB B MOJIEKYJIE, T.€. OT XHMHUYECKOTO CTPOCHHUS
MOJICKYJTBI.

Hanpumep, H-OyTan u n300yTaH UMEIOT OHY MoJeKysipHyIo hopmyny C4Hjo HO pa3Hyto
OCJIEN0BATEILHOCTE CBA3EH

CH3;—CH,—CH,—CHj5 CH3—(|2H—CH3
OyTaH CH;
1300yTaH

2.1. CmocoOHOCTh aTOMOB YTJIEPOJia COCTUHITHCS B PA3TMIHOM MOPSAKE APYT C IPYTOM H C
aTOMaMU JPYTUX JEMEHTOB, 00YCIIOBIIUBACT SBICHUE U30MEPULL.

2. BemecrtBa, UMEONIME OAMHAKOBBIN KOJTUYECTBEHHBIN U KAUECTBEHHBIN COCTaB MOJIEKYJ, HO
pa3IMyHOE XUMHUYECKOE CTPOCHHE U CBOMCTBA HA3bIBAIOTCSI H30MEpaMHu.

3. CymecTByeT 1Ba OCHOBHBIX THIA U30MEPUH — CIMPYKMYPHASL A NPOCMPAHCINEEHHAS.

4. CmpyxmypHas n30Mepusl ONPENEAeTCA Pa3IMYHbIM MOPSIKOM COSIMHEHHUS] aTOMOB B MOJIEKYJIE.
PaznuuaroT Tpu BUAA CTPYKTYPHOI M30MeEpUM:

e  BU/Jl U30MEPHUH, CBA3AHHBIN C U3MEHEHUE CTPOCHUSI YIIIEPOJAHON LIETIH, HAa3bIBACTCS U30oMepuell
yenepooHoeo ckeiema (M30MepHUEH 1eTH ).

e BHJI U30MEPHH, CBS3aHHBIN C U3MEHECHHEM MECTa PACIOJIOKECHUS KPATHOW CBS3H U /UM aTOMOB U
Tpymn aTOMOB (TajloT€HOB, TUAPOKCO-, HUTPOTPYIII U JAp.), 3aMECTUBIIUX aTOMBbI BOJIOPOa B
YIIEPOAHOMN LENH, Ha3bIBAETCs uzoMepueti nonoxcenus. Hampumep,

CH;-CH,-CH=CH,u CH; -CH=CH-CH
OyreH-1 OyTeH-2

e Mmedickaaccosas uzomepusi. VIzomepsl UIMEIOT OIMHAKOBYIO MOJIEKYJISIpHYIO (hOpMYITy, HO
OTHOCATCS K Pa3HBIM KJIacCaM OpraHU4eCKUX coelnHeHui. Hanpumep, STUIIOBBIN CIUPT U
TUMETUIIOBBIN d(pup oTBevaroT hopmyne C,HgO:

CH; - CH, - OH CH; - O - CHj
cnupm Tyyy= +78,4°C apup  Tin=-23,7°C

5. Ilpocmpancmeenuas uzomepus 00yCIOBIMBACTCS PA3TUIHBIM PACIONIOKEHUEM aTOMOB U TPYIITT
aTOMOB B IIPOCTPAHCTBE.

[IpocTpancTBeHHast U30MEpUs MOAPA3ACIICTCS HA: a) TEOMETPUUECKYIO (Yuc- U mMpaHc-
M30MEpPHI0), OHA BO3MOXHA MPU HATMYUH TBOMHOMN CBSA3U B KOPHE MOJIEKYJIBL:

42



\ \ /

C C\ C C
ch H H,_‘C CHJ
Tpanc-0yTen-2 uc-0yren-2

6 ) Onmuueckas (3epKKaIbHAsL), OHA B03MOHCHA NPU HATUYUU ACCUMEMPULUHO20 AMOMA Y21epooa
(npu amome yenepooa 4 pazuvix 3amecmumensi)

3. Mornekyna KaxJ10To BelecTBa 001a1aeT onpeaeIeHHbIM XUMUYECKHM CTPOCHHUEM, KOTOPOe
MOJKET OBITh YCTAaHOBIIEHO XUMUYECKUMU MeToAaMu. V3ydast CBOMCTBA BEIIECTBA MOKHO
ONPEIEIUTh XUMUYECKOE CTPOEHUE €T0 MOJIEKYJIBI, 4 10 CTPOCHUIO MOJIEKYJIbI - TPEABUAECTh
CBOICTBA BEILIECTBA.

4. ATOMBI UK TPYIIIIBI ATOMOB, 00pa3yIOLINe MOJIEKYIy, B3aUMHO BIUSIOT APYT HA JIpyra, OT Yero
3aBUCAT U XUMUYECKHE CBOMCTBA COCAMHEHUSI.

Teopus bytnepoBa siBunack HaydHbIM (QYHIAMEHTOM OPTraHUYECKON XUMHH U

criocobcTBOBaa ObIcTpoMy ee pazBuThio. Onupasich Ha MookeHus Teopuu, A.M. bytnepos gan
00BSICHEHHE SIBIICHUIO U30MEPHH, ITPe/ICKa3all CyIIeCTBOBAHHE Pa3IMYHbIX H30MEPOB U BIIEPBHIC
MOJIYYHJI HEKOTOPBIE U3 HUX.

3amanuda:
1. Ha3BaTh BemiecTBO MO CUCTEMATHUYECKOM HOMEHKIIATYpE:

CH,—~CH—CH,—CH.,,
|
CH,
2. Hanbl popmynsl cienyromux Bemects: CHy, C,Hg, C3Hg. Onpenenure BaeHTHOCTh aToMa
yriepoja.
3. CocTaBUTh CTPYKTYPHYIO (hOpMYJITy YIIIEBOJOPOA IO €T0 Ha3BaHMIO «2,3-TUMETHUIITICHTAaH.
4. s 2,2,3-TpUMEeTHIITIEHTaHAa COCTaBUTh (POPMYJIBI ABYX TOMOJIOTOB H JIBYX HU30MEPOB.
5. 3anummuTe COKpAIIEHHYIO CTPYKTYpHYIO (OpMyy BeIIecTBAa C JMHEHHOW YIJIepOIHON
[[ENOYKOM, COCTaB KOTOPOT'O COOTBETCTBYET MOJIEKYIsipHO# popmyne CeH 4.
CocTtaBbTe 17151 HETO CTPYKTYpHBIE (POPMYIIBIL:
a) IBYX TOMOJIOTOB (C OOJIBIITUM YHCIIOM aTOMOB YIJIepO/ia), Ha30BUTE.
0) IByX M30MEPOB, HA30BUTE.
6. Cpenu nepevrciieHHbIX BEIIECTB HAUTH TOMOJIOTH:
a) CH; - CH; - CH - CH; - CHj 6) CH3 - CH- CH-CH; - CH3
CH; t’ng t’_l‘Hg

CH;-CH-CH;-C
B) CHs | 2 - CH r)CH; - CH- CH; - CH-CH;

. | |
s CHy CHy
a  CHs
| " 1 1 1
CHz - C - CH; - CHy ) 'H3‘|'H"|H"Ha
| 1 1
- CHy CHy
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7. PaccunTaiiTe CKOJIBKO B J1. KUcaopoaa motpedyercs mist cxuranus 100 kr metana (CHy)

KoHTposbHbIE BOIPOCHI:

UTto Takoe BaJIEGHTHOCTh?

Kakue ocHOBHBIE TTONOKEHUSI TOPUU XUMUUYECKOTO CTpoeHud npemyioxuia A.M. byrinepos?
Jlaiite onpeseneHue 3eKTPOHHOM opouTanu?

UYro sABIISIETCSI TOMOJIOTaMH, a YTO U30MEPAMU?

Korga yrnepoa cunrtaercs nepBUYHbBIM, BTOPUYHBIM, TPETUYHBIM U YETBEPTUUHBIM?

M

IIpakTnyeckas padbora Ne2
«IIpenenbHbIe YIIeBOAOPOAbI: AJIKAHBI»

Heas: popMupoBaHuEe YMEHHUI UCTIONB30BATh M IPUMEHATh MEXYHAPOJHYI0 HOMEHKIATYpPY
aJIKAHOB B IIPAKTHUYECKON pabOoTe, OCHOBHBIE CIIOCOOBI MX MOIY4EHUS.

AJIKaHBbI — 3TO NMPEEIIbHBIC YIIIEBOAOPOIbI, COJIEPIKALINE TOIBKO OJIUHAPHBIEC CBSI3U MEKIY
atomamu C—C B MoOJieKyJIe, T.€. CoIepKaIIie MaKCUMaJIbHOE KOJMYECTBO BOJIOPOIA.

I'omosnornuyeckuii psia ajJJKaHOB

Bce ankanbsl — BelllecTBa, CX0KHUE 10 (PH3UYSCKUM U XUMHYECKHUM CBOMCTBAM, U OTIMYAIOIIAECS
Ha OJHY WM HeckoJibko rpynin —CH,— npyr ot apyra. Takue BemiecTBa Ha3pIBalOTCS TOMOJIOTAMH, a
PSAI BEUIECTB, SBISIOMIMXCS TOMOJIOTAMH, Ha3bIBAIOT FTOMOJIOTHYECKUM PSIIOM.

CambIil IepBbIN MPEICTABUTENh TOMOJIOTHUYECKOTO psifa ankaHoB — metaH CHy4, mmu H-CH,—H.

[Tpoa0KUTH TOMOJIOTHYECKUH PsiZl MOXKHO, TTOCTIeI0BaTeNNbHO 1o0aBss rpynny —CHo— B
YIJIEBOAOPOJIHYIO LIETb aJKaHa.

Ha3Banue ankana ®opmyJa ajJKkaHa
MeTtan CH4

Dran CaHe

I[Tpomnan CsHg

byran C4Hio

[lenran CsHia

I'ekcaun CeH14

[enran C7Hi6

Okran CsHis

Honan CoHpo
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Jlexan CioH22

O6mmas ¢popmysa romosiorudeckoro psiaa ankanoB CoHop .

[IepBble yeThIpe uieHa TOMOJIOTUYECKOTO psifa aikaHoB — ra3bl, Cs—Ci7 — KUAKOCTH, HAUUHAS C
Cis — TBEp/IbIE BEILIECTBA.

BCG AJIKaHbI JICTYC BOJbI, HC paCTBOpI/IMBI B BOJZIC 1 HEC CMCIINBAKOTCA C HCI>'I.

CtpoeHue ajJIKaHOB

B monekynax ankaHoB BcTpevarotrcst xumuueckue cBsizu C—H u C—C.

Ces3bp C—H xoBanentHas cinadonomsipHas, cBsizb C—C — KOBaJICHTHAsI HEMOJSpHAsL. DTO
OJIMHAPHBIE G-CBSI3U. ATOMBI yIiiepoja B ajJkaHaXx o0pa3yroT Mo 4eThlpe 6-cBsi3u. Ce10BaTeNbHO,
ruOpUAM3aIKs aTOMOB YTIIepoJia B MOJIEKYJIaX aTKaHOB — Sp°.

Vron=109° 28’

N3oMepusa ajikaHoB

CTpyKTypHas n3oMepus

s ankaHOB XapakTepHA CTPYKTYPHAasi H30MEPHUS — M30MEPHUS YIJIePOAHOI0 CKeJIeTa.

CTpyKTypHBIE H30MEPbI — 3TO COCIMHEHUS C OJMHAKOBBIM COCTaBOM, KOTOPBIE OTINYAIOTCS
MOPSAIKOM CBA3BIBAHUSI aTOMOB B MOJIEKYJIE, T.€. CTPOCHHEM MOJIEKYI.

H30MephI yIi1epoaHOro CKeJieTa OTINYAIOTCs CTPOCHUEM YIIIEPOJIHOIO CKEJeTa.

OnTuyeckasi u3oMepus

Ecnu aToMm yriepoaa B MOJIEKYJIE CBSI3aH C YETBIPHMS Pa3IMYHBIMU 3aMECTUTENSIMH (aTOMaMHU
WM aTOMHBIMH TPYIITIAMH).

XuMu4ecKue CBONCTBA AJIKAHOB

1. Peakuu 3aMenieHus1

1.1. 'anorennpoBanue

AJKaHBI pearupyroT ¢ XJIOPOM U OPOMOM Ha CBETY WUJIM NMPHU HArPeBAHUM.

[Ipu x;IOpUpOBaHKK METaHa CHaYajaa o0pa3yeTcs XJI0pMETaH.

XJIOpMeTaH MOXET B3aMMOJICCTBOBATh C XJIOPOM U JaJibllie ¢ 00pa30BaHHEM JTUXJIOPMETaHa,
TPUXJIOPMETAHA U TETPAXJIOPMETaHA.

1.2. HuTpoBaHue aJIKaHOB

AJKaHBI B3aUMOJICHCTBYIOT ¢ pa30aBICHHON a30THOM KUCIOTOH MO PaJAUKAIEHOMY MEXaHHU3MY,
npu Harpesanuu 10 140°C u nmox napaenreM. ATOM BOIOPOJA B AlIKAHE 3aMEIIAETCS HA HUTPOIPYIIITY
NO,.

2. Peakuum pasjioxxeHusl

2.1. lernapupoBaHue U JerHAPOINKIN3ANA

JeruapupoBanue — 3TO peakiys OTIIEIUICHUS] aTOMOB BOJIOPO/IA.

B kadecTBe KaTanu3aToOpOB IErHAPUPOBAHUS UCTIONB3YIOT HUKENb Ni, Tutatuny Pt, mammanuit Pd,
okcusl xpoma (III), sxenesa (I1I), nuaka u ap.

[Ipu nerunpupoBanuu OyTaHa Mo JSHCTBUEM METAJUIMYECKUX KaTAIM3aTOPOB 00pa3yeTcs CMeCh
npoaykToB. [IpeumyinectBeHHO 00pa3yeTcst OyTeH-2.

2.2. [Iupoau3 (neruAipupoBaHue) MeTaHA

[Ipu MeUIEHHOM M JAIMTeNLHOM HarpeBanuu 10 1500°C mMeTan pasnaraercs 10 MPOCTBIX
BEILIECTB.

IInposin3 MeTaHa — MPOMBIIUIEHHBINA CIIOCO0 MOIyYEHUS alleTHIICHA.

2.3. Kpekunr

KpekuHr — 370 peakius pa3ioxXeHus allkaHa ¢ JJITUHHON YIIIepOIHON IEeTbi0 Ha aJKaHkI ¢ Oojee
KOPOTKOW YIJI€POIHOM LENbIO U AJTKEHBI.

KpekuHr ObIBaeT TepMUYECKHIi U KATAJIUTHYECKHUIA.

TepMuyeckuii KpeKMHI MPOTEKAET MPU CHIIBHOM HarpeBaHWU 0€3 TOCTYIa BO3IyXa.

IIpu 5TOM MOIy4YaeTcss CMeCh AJIKAHOB U AJIKEHOB C Pa3JIMYHOM JJIMHOMN YIVIEPOAHOU LIETIH U
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Pa3IMYHON MOJIEKYJISIPHOM MacCOM.
KaTamnTnyeckuii KpeKMHI IPOBOJIST MpU 0oJiee HU3KOH TeMIepaTrype B IPUCYTCTBHH
kaTtaiau3aTopoB. [Iporiecc conmpoBoKIaeTCs peakusIMU H30MePU3aANUH U
aeruapupoBanusi. KaramnzaTopsl KaTaATUTHYECKOTO KPEKUHTA — IIEOTUTHI (ATFOMOCHIIMKATHI KaIbITUs,
HaTpHUs).
3. Peaknium OKHUCJIeHUS AJIKAHOB
AJIKaHBI — MaJIOIIOJIAAPHBIC COCAMHCHU A, IIOOTOMY IIPpHU OGBI‘IHBIX YCIIOBUAX OHHU HE OKHUCIIAIOTCA
JaKe CHJIbHBIMUA OKHCIIUTEISIMU (TIEpMaHTaHaT KaJKsl, XpoMaT WK JUXpoMaT Kajaus U Ip.).
3.1. Ilos1HO€ OKMCJIEHHE — TOPEeHUe
AnkaHbI TOPAT ¢ 00pa30BaHUEM YIJIEKHCIIOTO Tra3a M BOJBI. Peakiius ropeHus alkaHOB
COMMPOBOKAACTCS BBIACICHUCM 6OJII>H_IOI‘O KOJIMYEeCTBA TCIIJIOTHI.
CH;+20;, —- CO,+2H,0+Q
[IpompbllIEeHHOE 3HAYEHUE UMEET PEAKIU OKUCICHUS METaHa KUCIOPOIOM J0 MPOCTOro
BEIIECTBA — yIJIepoa:
CH; + 0, - C+2H,0
DTa peakius UCIOIb3yeTCs IS TIOTYICHHS CaKH.
3.2. KataanTuyeckoe OKUCJIeHUE
o Karamutnueckoe okuciaeHne OyraHa — MPOMBIIIJICHHBINH CITOCO0 TMOJYYEeHHS YKCYCHON KUCIIOTHI.
e IIpu KaTaIUTHIECKOM OKHCIICHUH METaHa KHCIOPOAOM BO3MOXKHO 00pa30BaHHUE Pa3IMUHbBIX
MPOIYKTOB B 3aBUCHMOCTH OT YCJIOBHI MPOBEICHUS MpoIlecca U KaTtaauzaropa. Bo3MoxHO
06pa303aHHe MCTaHOJIa, MYPAaBbHHOI'O aJIbACTHUAA NI MypaBBHHOﬁ KHCJIOTHI.
e BaxHoe 3HaueHHe B MPOMBIIIJICHHOCTH UMEET MapoBasi KOHBEPCHS METaHa: OKUCIIEHNE METaHa
BOJISTHBIM TIAPOM IIPU BBICOKOH TeMIleparype.
[TpoayKT peakium — Tak Ha3bIBAEMBIN «CHHTE3-Ta3.
4. N3omepu3anuga ajiKaHOB
[Tox meicTBHEM KaTaau3aTopa U MPY HarpeBaHUU HEPA3BETBIICHHBIC AIKAHBI, COJICPIKAIIEC HE
MCHCC YCTBHIPCX aTOMOB YTIJICPO/1a B OCHOBHOI 0eru, MOryT NpeBpaliaTbCsa B 60.]166 PAa3BCTBJIICHHBIC
AJTKaHBI.
IMosyyeHue ajJIKaHOB
1. BzaumojeiicTBHE rajloreHaJIKaHOB ¢ MeTA/LUIMYeCKUM HaTpueM (peakuus Biopua)
3T0 01MH U3 Ta0OPATOPHBIX CIIOCOOOB MOYYEHHSI aTKaHOB. [Ipy 3TOM MPOMCXOIUT YIBOCHHE
YTJIEPOJTHOTO CKEJleTa.
PeaKHI/IH 6OJIBLHC NOAXOAUT JIA IMOJIYUYCHHA CUMMCTPUYHBIX aJIKAHOB.
[Ipu poBeieHNH CHHTE3a CO CMEChIO Pa3HBIX raJOTeHATKAHOB 00pa3yeTcss CMECh Pa3HBIX
AJIKaHOB.

3. lekapOoKcCHIMPOBaHHE COJIell KapOOHOBBIX KHCJIOT (peakuus J[roma)

Peakuusi [roma — 3T0 B3aUMOCHCTBHUE COJIel KapOOHOBBIX KHCIIOT C IIEJI0YaMHU MPH
CILTaBIICHUHU.

R-COONa + NaOH — R-H + Na,CO;

JexapOokcujimpoBaHue — 3TO OTIICTICHUE (AIMMUHUPOBAHUE) MOJIEKYJIbI YTIIEKUCIIOTO ra3a
n3 kapookcwibHOU rpymibl (-COOH) wim opraHndeckoi KUCIOTH WM KapOOKCHIIATHOM TPYIIIHI (-
COOMe) conu OpraHM4eCcKON KUCTOTHI.

[Tpu B3auMoIeHiCTBUY alleTaTa HaTpus C TUIPOKCUIOM HATPHs MPU CIIaBJICHUH 00pazyeTcs
METaH U KapOOHAT HaTpUs:

4. F'uapupoBaHue aJIKeHOB, ATKHHOB, IUKJI0AJKAHOB, AJIKATHEHOB

IHoyyeHne aJKaHOB B NPOMBILIJIEHHOCTH
B mpoMBIIIIeHHOCTH alKaHbl HOTY4YaloT U3 HeTH, KAMEHHOT0 YIJisl, IPHPOIHOI0 1
nonyTHoro ra3sa. [Ipu nepepabotke HeTH NCHIOIB3YIOT PEKTU(DUKALINIO, KPEKHHT U APYrHe CIIOCOOBI.
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7. 'mapouau3 kapouaa aJloMuHUs
OnuH U3 c1oco060B MOMYYEHUsI METaHa — THJIPOJIU3 KapOuaa aatoMUHUS:
Hanpumep, KUCIIOTHBIN THAPOIIN3:
AlC; + 12HCI = 4AICL; + 3CH,y
WJIM BOJHBINA THIPOJIU3:
ALC; + 12H,0 = 4A1(OH); + 3CH4

8. N'asuukanus yrias
Emte omH crioco6 moydeHust MeTaHa — ra3u@ukarus TBeporo Tommsa. [IpotekaeT npu
HarpeBaHuu, O] IaBJICHUEM B MPUCYTCTBUU KaTaau3aTopa :
C+2H,=CH,4

3agannsa

1.I'oMon0rYecKuii psii METaHa COCTaBIISIIOT yriieBogopobl: Metan CHy, aTan C,Hg, mponan
CsHg, 6yran C4Hjp u T.1. Eciin unciio aToMoB yriiepoJia B 3TUX COCIUHECHHUIX 0003HAYHTh
OyKBOI1 1, TO UeMy OyJIeT paBHO YHCIIO aTOMOB BOJ[0poaa?

3anonauTe TaOIUITY, OIB3YSICh OTYYEHHBIM PE3yIbTATOM.

Ha3Banmue Yucsi0 aToMoB Yucsi0 aToMoB MounexkyasipHasi

yriepoaa yriepoaa BOJIOpPO/a dopmyaa

[

Meran 2%1+2=4 CH4

OTaH
IIponan
byran
IlenTan
I'ekcan
I'enrran
OxTaH
Honan
Jexan

C(R(A|N|N[h(W|N

[
<

2.CocraBbTe MOJIEKYIISIpHBIE (POPMYIIBI TPEIETBHBIX YTIIEBOAOPOIOB, B MOJIEKYIaX KOTOPHIX
YHCIIO aTOMOB yTJiepoja mocieaoBaTeabpHo Bo3pacTaeT oT 10 qo 20.

3.CocrtaBbTe (hopMyIIsl U30MEPOB, UMeroIIHX coctaB C7H .

J1yist TOro 4TOOBI HAYYUTHCS COCTABIATH Tpadudeckue GopMyIIbl U30MEPHBIX BEIIECTB,
3amnojiHuTe Tabymily. B 1eBom cTonb1ie 3anucan mopsaAoK AeUCcTBUi 1 oOpaselr ero BeimoHeHus. CripaBa
OCTaBJICHO MECTO, IJi¢ Bbl caMOCTOSTENbHO BBITIOJIHUTE 3TO IEUCTBUE

JlaliTe Ha3BaHUS MOJIYYCHHBIM H30MEpPaM 10 anroputmy: 1) IlponymepoBaTh camyro JJIMHHYIO
YIJIEPOJIHYIO LIETIb.

2)Ha3Bathb BCce paguKalibl M yKa3aTh UX MECTO B MPpOHyMepoBaHHOM 1ienu. 3)Ha3Bartp
MIPOHYMEPOBAHHYIO LIETIb.

4. HanumiTe MoyiHbIe U COKpallleHHbIe rpaduyeckue GopMyibl BCEX BEIIECTB, KOTOPbIE UMEIOT
coctaB CgHs. JlaiiTe Ha3BaHUS MOJTYyYEHHBIM U30MEpaM OKTaHa.

47



5. VI3 mpeniioxKeHHBIX MOJICKYISPHBIX (POPMYI BRIMUIITUTE POPMYIIBI TPEIETHHBIX
Yrji€eBoaopoaosB, C5H12; C7H14; Cngg; C10H22; C22H44; Csz; C6H6;C8H6., HA30BUTC 3TU
BCIICCTBA.

KoHTpo/ibHBbIE BOIPOCHI:

1. KakoBbI cIOCOOBI MOTYYCHHSI aTKAHOB?

2. B ueM 3akirogyaetcs cyTh cuHTe3a Bropma?

3. Kaxkoit ankaHn Henb3s MONYYUTh CUHTE30M Bropma?

4. Kakue BUJbl HOMEHKJIATYPhI BbI 3HaeTe?

5. CocTaBUTh CTPYKTYpHBIE (OPMYIIBI 2-METHIIIPONaHa, 2,3-AUMeTHI, 3,3-TUMITUIITeKCaHa.
6. Mo>xHO 71 U3 OyTeHa MOJIyYUTh NTeHTaH?

IIpakTnyeckas padora Ne3
«HenpeaenabHble yriIeBOAOPOIbI: AJTKATHEHBD»

Heab: chopmupoBath 3HaHHS O XUMUYECKUX CBOMCTBAX, Pa3BUTh MPAKTUUECKHUE HABBIKU
COCTaBJICHUS CTPYKTYPHBIX (POpPMYIT allkaJleHOB U YMEHUE UM JaBaTh Ha3BaHHE.

AJIKagueHbl (IVCHBI, TUEHOBBIE YIIIEBOIOPO/IbI) — COSAMHEHHUS, B MOJIEKYJIaX KOTOPBIX
MIPUCYTCTBYIOT JIBE IBOMHBIC cBs3u. O6mast popmyna C,Ho, o

Knaccudukanus mueHoB

Kymynuposannvie Ouenvl — COeIMHEHNUS, B MOJIEKYJIaX KOTOPBIX JIBE JBOMHBIE CBSI3U
pacmookKeHbl y OAHOTO U Toro ke aroma yriuepoaa: CH,=C=CH—CH,—CHj; (nenmaouen-1,2)

Conpsoicennble Ouensvl — COEAMHEHUS, B MOJIEKYJIaX KOTOPBIX JIBE JTBOMHbBIE CBSI3U pa3zesieHbI
onnou npocroii cBs3pio: CH,=CH—CH=CH-CHj; (nenmaouen-1,3)

H3onuposannvle Ouenvl — COEMHEHMS], B MOJIEKYJIaX KOTOPBIX JIBE IBOITHBIE CBSI3U Pa3/iesICHbI
0osee uem oaHoi npoctoit csa3bro. CH,=CH-CH,—-CH=CH, (nenmaouen-1,4)

CtpoeHue ConpsiKEHHBIX TUECHOB

PaccMoTpuM cTpoeHHe COnpsKeHHOTO alkaaueHa Oyraauena-1,3. Momnekyna uMeeT MIOCKoe
ctpoenue. Bece 4 atoma C B spz-m6p1/1/:msaunn, 2 OBOMHLIX cBsI3U. OMHAKO JIMHA dYTUX OBOMHEIX CBIA3EHU
(0,135 um) 6onbire, yem y ankena (0,133 HM), a mpocTast cBA3b Mex 1y aroMamu yriepoaa (0,146 um)
kopoue, yem cBsi3b C-C B ankanax (0,154 am).

[TponcxoauT YacTUYHOE MEPEKPHIBAHKE T-dJICKTPOHHBIX 00JIaKOB MEXKIY 2-M U 3-M aTOMaMu
yIJIepo/ia, U 4YeThIpe p-opOuTamm o0paszyroT eIuHOE T-3IEKTPOHHOE 00J1aKk0. Takoi THUT IepeKphIBaHUS
opOuTaneil Ha3pIBAIOT conpsayicenuem. UeTrpe FMeKTPOHA HE JTOKATM30BaHbI TOTIAPHO HA TBOWHBIX
CBSI35IX, @ pacIpe/IeNICHbI BAOJIb BCEH LIETIN — 0€/10KAAU308AHbL.

CBolicTBa CONPSKCHHBIX TUEHOB

Tunuuxele peakuuu — 31eKTpodUIbHOE TPUCOETUHEHHE.

Peaknus ¢ n30bITKOM OpoMa:

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

[Tpu B3aumonetictBuu 1:1 oOpa3yercs cMech.

OOBIYHOE TPUCOCTUHEHHUE:

CH2=CH—CH=CH2 + BI‘2 — CHQBI'—CHBI'—CH=CH2

ConpsikeHHOE MTPUCOETUHEHUE:

CH2=CH—CH=CH2 + BI‘2 — CHQBT—CH=CH—CH2BT

[Tpu conps>KeHHOM MPUCOEINHEHUH T-3JIEKTPOHHOE 00JIaKO0 IMeHa YYacTBYET B PEAKIU
MPUCOSANHEHUS KaK €IMHOE 1IETI0C.

[Tonydyenue queHoB

1. B mpoMmsIieHHOCTH OyTaaueH-1,3 i U30MpeH MoTyvyaroT KaTATUTHIECKUM JIeTHAPUPOBAHUEM
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OyTtaHa u 2-mMeTunOyTaHa, BEIACIECHHBIX U3 (QpaKIuil HePTemeperoHKH.

2. byraguen-1,3 B IpOMBIIUIEHHOCTH MOJIYYalOT U3 3THJIOBOTO criupTa 1o merony C. B.
JleGenena.

3. JlabopaTopHBIii CIOCO0 — peaKIiK OTHIEIUICHHS, HATIPUMED.

[IpumeHeHre TUEHOB U TEPIICHOB

B mpOMBIIITIEHHOCTH AUEHBI UCTIONB3YIOT JUISI MOTYYEeHHSI CHHTETUYECKOIO KayuyKa.

YTrneBoaoposl, coepsKaline ABe U 0oJiee IBOMHbBIE CBS3H B MOJICKYJIE — MEpHeHbl — IIUPOKO
pacnpocTpaHEeHbl B PACTUTEIbHBIX OPTaHU3MaX, YacTO 00J1a/1at0T NPUATHBIM 3araxoM. CMecu TeprieHoB
HCIOJIE3YIOT B IPOM3BOJICTBE IYXOB U aQpOMATHUECKUX OTIAYIICK, a TAK)KE B MEAUIIMHE.

KvzHeHHO BakeH JUIsl yelloBeKa b-kapomuH, KOTOPBIN MpeBpaliaeTcs B OpraHu3Me B BUTaMUH A,
OH COJIEPKUTCS B KPACHBIX M XKENTHIX Ioaax (puc. 3). KpacHslii uBeT b-xkapoTuHa 00yCIOBIEH
JUTMHHOM LIETIOYKOMN COMPSHKEHHBIX ABOMHBIX CBS3EH.

3ananusa:
1. CoctaBbTe CTPYKTypHBIE (OPMYJIBI YIIEBOAOPOAOB: a) 3-m30mponui-4,5-TUMEeTUIrenTeH-2;
0)1,2-nuxnop-4-3Tunokraauen-2,3.
2. Hamummure cTpykTypHBIE (POpPMYIIBI IBYX TOMOJIOTOB M JIBYX M30MEpOB IEeHTeHa-1 U naiTe UM
Ha3BaHMUSL.
3. OcymecTBUTE MpeBpalleHus: 0yraH—2-x10p0yraH—>0yTeH-2—>0yTaH—> JUBUHUI—> YTICKUCIBINA
ras.
4. Pemmre 3amgauy: OnpenenuTe MOJEKYIIPHYIO (OPMYIy YIIIeBOOPOIa, €CIIM MaccoBast OIS
yriaeposaa B HeM paBHa 85,7%, a MIOTHOCTH 3TOTO BelllecTBa cocTasiuseT 1, 25 r/m.
5. 2. Kakue u3 nepeurcieHHbIX TMEHOB MOT'YT CYIIECTBOBAThH B BUJIE IMC- M TPAHCU30MEPOB:
a). Oyraauen-1,3;
0). 2-meTmnOyTaauen-1,3;
B). meHTaaueH-1,3;
T). rekcaauen-2,4;
n). 2,3-mumerunoyraauen-1,3 ?
6. M30mpeH MOKHO MOMYYHUTh ABYXCTAAUMHBIM JETUAPUPOBAHUEM . . .
a) H-OyTaHa
0) n3o0yraHa
B) 2,3-numeTun0yTaHa
r) 2-MeTundyTana
7. Kakoe coenmnHEeHHE SIBIISIETCS TIPOTYKTOM HETMOJHOTO OpoMupoBanus Oyraauena-1,3?
a) 1,2-nubpomOyTen-2
0) 3,4-mubpomMOyTen-1
B) 1,4-1u6pomOyTeH-2
r) 2,3-1ubpomMOyTeH- 1

IIpakTuyeckas padora Ned
«IIpupoaHbIe HCTOYHUKH YIJIEBOAOPO/I0B U UX NMepepadoTKa»

Heab: U3y4nTh NPUPOIHBIE HCTOYHUKH YTIIEBOJAOPOI0OB, OCHOBHI X MepepaboTku. PackpriTh
CYIIECTBYIOIIME B3aMMOCBSI3H (TIPUPOJIA CHIPhS - XUMH3M IPOIECCa; CBOWCTBA MPOYKTa — €ro
IIPUMEHEHHUE).

B nipupoze yrieBogopoapl BCTpedaroTesi B BUe He(hTH, MPUPOTHOTO Ta3a, KAMEHHOTO YTJISl.

HedTh — MaciasHUCTAS )KUIKOCTH OT CBETIIO-OypOTO 10 YUEPHOTO I[BETA C XapPAKTEPHBIM
3aIraxoM MPUPOTHOTO MIPOUCXOMKACHUS, COCTOSINAS U3 CMECH Pa3IMYHBIX YTIIEBOAOPOIOB

CocraB: ankaHbl, IUKJIOAIKAHbBI, apEHBI (ApOMATHYECKHE YTIEBOIOPOIbI), a30T, Cepa, BOJA U 1.

Hedrenponykrsr: 1) cBeTibie (O€H3UH, KEPOCHH, JIMTPaH), 2) TEMHBIC (Ma3yT)
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(98]

[TpoaykThl OMTydyaeMbIe U3 Ma3yTa: CMa304HbIC Macia, Ba3eluH, napaduH, achaibToBbIC
BELIECTBA, I'yJIPOH.

IIpupoaHbIii ra3 — OGECUBETHBIN ra3, COCTOSIINN U3 CMECH Pa3InYHBIX YTIIEBOJI0POIOB
(TIpenMyIIeCTBEHHO U3 METaHA).

o 99% metana, ocTalmbHOE TaH, MPOMaH, OyTaH, a30T, YIIIEKUCIBINA ra3, BOJIa U T.1.

[Ipumenenue: TommBo (BbiAeNseTcs TemioTa Q), B ObITY, ChIPbE ISl XUMUYECKON
MPOMBIIIICHHOCTH, ToIy4atoT caxy (C), BOZOPOA, alleTUIICH, CIIUPTHI, allbJIeTU/Ibl, KApOOHOBBIE
KHCIIOTBI, TaJIOT€HOMPOU3BOIHBIE YTIIEBOIOPOIOB U JIP.

[TommyTHO-HeDTAHOI ra3 comepkut 10 42% MeTaHa, OCTalbHbIC IPYTHE YTIEBOIOPOIbI.

Ero nensart Ha cMmecu:

-ra30BbIi O€H3MH — COCTOUT U3 NIEHTAHA U TeKCaHa, MPUMEHSIETCS KaK TOIUTHBO IS IBUTATENEeH
BHYTPEHHETO CTOpaHUs

- IPOTIaH-0yTaHOBAsI CMECh — MPUMEHSIETCS KaK CXKMKCHHBIHN ra3 B BUJIE TOIUTHBA (B OBITY U JUIS
3arOJTHEHUS 3AKUTAIIOK)

- CYXOi ra3 — MeTaH U HEMHOT'O 3TaHa, MPUMEHSETCS B KaUeCTBE TOIIMBA MUJIU KaK ChIPhE JJIs
XUMHYECKON POMBIIUIEHHHOCTH.

KameHHbI#i yroJib — TBEpI0€ rOpIOYEE MOJIE3HOE UCKONIAEMOE, KOTOPOE UMEET CII0KHBIN
COCTaB.

Cocras HepTH

B 3aBucuMocTy 0T MECTOPOKIACHUS HEPTh UMEET pa3InYHbINA cocTaB. B HE€ MOryT BXOIUTE:
aJIKaHbI, [IUKJIOAJIKAHbI, ApOMATUUECKHUE YTIIEBOIOPOIbI.

®pakuuu HePTH

Opaxuus, cobupaemas ot 40 1o 200°C — dpaxiust O6H3UHOB — COAEPIKUT YIIIEBOJOPOBI OT
CsHi2 1o Ci1Hps.
JlurpounoBas ¢pakuus, cooupaemas B npeaenax ot 150 go 250 °C, conepKUT yriieBoI0pOIbI OT
CsHis o Ci4Hao.
KepocunoBas ¢paxius BkitouaeT yriaeBoaopoast ot CioHye mo CisHag ¢ Temmnepatypoit kunenus ot 180
1o 300°C.
B cnenyromieii ¢ppakiuy nmomy4aroT ra3oiss (Beime 275°C) — nu3enbHOE TOILTUBO.
OcTatok nociie NeperoHku HeTh — Ma3yT — COAEPIKUT YIIEBOIOPOABI C OOJIBIIUM YHUCIOM aTOMOB
yriaepoja (0 MHOTHX JIECATKOB) B MoJsiekyde. [locine oTronku ocraercs ryapoH. Ero mpuMeHsIoT B
JOPO’KHOM CTPOUTEIBHCTBE.

Ileperonka nedpru

Ileperonka — 370 pazaeneHue HepTH HA OTAENbHbBIE (PPAKIIMU IO TEMIIEPATYPE KUIICHHUS.

[Teperonka HepTH OCYIIECTBISACTCA B PeKTH(PUKAIIMOHHOI KOJIOHHE.

[Tpomecc ocymecTrisieTcst B ABYX armapartax: B Tpy6uatoii meun Hedth HarpeBaetcs 10 320-350
°C 1 mocTynaer B peKTU()UKALMOHHYIO KOJIOHHY.

BHyTpu oHa nMeeT TopU30HTaIbHbIE IEPETOPOJIKHA C OTBEPCTUSIMU, TaK Ha3bIBAEMbIE TApPEIIKH.

[Taper HedTH MOAAIOTCS B KOJIOHHY M MOJHUMAIOTCS BBEPX, IPU 3TOM ITOCTENCHHO OXJIAXKIAI0TCS
U COKIKAIOTCAL.

MeHee sieTyune yrieBoaopoabl KOHACHCUPYIOTCS BHH3Y, 00pa3ysi ra3oiiieByro (ppaxiuro.

Beiiie cobupaercst kepocuH, a 3aTeM — JUrpouH. Haubomnee netyune yrieBogopobl BEIXOISAT
B BUJIE TIAPOB M3 KOJIOHHBI U CIKMIKAIOTCS, 00pa3ys OEH3MH.

['maBHBIN HEOCTATOK MEPEroOHKH HePTU — Mablil BeIxo OeH3uHa (He 6oiee 20%).

Mas3yT neperoHsoT B TaKUX ke 2-yX anmnaparax npu BakyyMme (MoJy4aroT CMa304HbIe Maca,
BazeNuH, mapaduH, TyIpoH).

KpexnHr HegTenpoaykToB

KpekuHr — paciienyieHue yriieBoJI0poI0B C JNIMHHOM IENbI0 Ha YTJIEBOJAOPOAbI C MEHBIIEH
OTHOCHUTEIIBHON MOJIEKYJIIPHON MacCCOM.

Takol mporiecc Ha3bIBAETCSI KPEKMHIOM (110 aHTII. crack — pacmemars). [IpoMbIuIeHHBIN
METOJ KpeKuHra 061 n300pereH pycckum umxenepom B. I'. Illyxoseim B 1891 T.
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[Ipornece kpekuHra MPOUCXOANT C pa3pbIBOM YIIIEPOIHBIX Lenel u o0pazoBaHueM Ooiee
MIPOCTHIX MPEJEIbHBIX U HEMPEAEIbHbBIX YTIEBOIOPOIOB.

Hanpumep, npu kpekuHre rekcajexana 00pa3yroTcs OKTaH U OKTEH:

CisH3zs — CsHis + CgHig

OOpa3oBaBiIrecs BellecTBa MOT'YT pasjaraTtbes fanee. [Ipu KpekuHre okTaHa MOTyT
oOpazoBarbcsi OyTaH U OyTEH:

CgH;3 — C4;Hg + C:H)

A Tipu KpekuHTe OyTaHa 00pa3yroTCs dTaH U ITHIICH:

C;H;) — CH4 + C,Hg

Pa3nuyaroT 1Ba OCHOBHBIX BHJIa KPEKUHTA:

TepMuyecKuii KPEKHHT:

Pacmennenue yrieBogopo10B MpOU3BOIUTCS TIPH BBICOKOU Temriepatype (470—550°C) u
JABJICHUU.

beH3uH TepMuuecKkoro KpeKnHra CoAepKUT MHOTO HEMPEENIbHbBIX YIIIEBOIOPOA0OB U 001a1aeT
OoubLIIel IeTOHALIMOHHOM CTOMKOCTBIO, YeM OCH3HMH NMpSIMOii eperonku. OH MeHee yCTOWYHMB MPH
XpaHEHUH, TaK KaK HeNpeaeIbHbBIE YTIIEBOAOPOIbI JIETKO OKUCIISIIOTCS U osiuMepu3ytoTes. [loatomy k
OCH3MHY TEPMUYECKOTO KPEKHHTa J00ABIAIOT aHTHOKUCIIUTEIH.

KaranuTnyecknii KpeKMHr:

Pacieruienue yriaeBoopo0B IPOUCXOIUT MIPH HECKOJIBKO OoJiee HU3Koil Temmneparype (450-
500°C) ¢ mpUMEHEHHEM KaTaIu3aTopoB (aToMocuankaToB). [Ipoiecc mpoucxoauT ¢ 60IbIIeH
CKOPOCTBIO, YeM MPH TEPMUYECKOM KpEeKHHTe. BeH3MH KaTaIMTHUYECKOro KpeKUHra 60Jiee BHICOKOTO
KauecTBa, 4eM OCH3MH TEPMUUECKOT0 KPEKUHTa, TaK KaK HapsAIy C PeaKIUsIMH pacIIeTICHUS UIET
n30MepHu3aIys 1 00pa3yloTCsl pa3BETBICHHBIE YIIIEBOIOPOIbI, KOTOPHIE ellle 00sIee MOBBIMAIOT
JETOHAIIMOHHYIO CTOMKOCTh OeH3uHa. B OeH3MHe KaTaTuTHUeCKOTo KPeKMHTa HenmpeIelbHbIX
YIIIEBOAOPOAOB COACPKUTCS MEHBIIIE, U TIOATOMY OH 0oJiee YCTOWYMB MTPHU XPaHEHUH.

Eme ecth muposu3 — repmudeckoe paznoxenue (mpu remmeparype 750) yriaeBogopoaoB Ha
Oosee leTy4re BEIIeCTBa, UCIOIB3YeTCs 2 anmnapara (medb U KOJIOHHA) — MOJIy4aloTCs aJIKEHBI,
COZIEpIKaIlME TBOMHYIO CBS3b.

ApomaTu3anus HepTH
[IpeBparienue npeaeabHbIX YIIIEBOAOPOIOB U LIUKIOATKAHOB HE()TH B apOMaTHUYECKue
yraeBonopoasl. Taxke apoMaTU3alKIo0 Ha3bIBalOT PU(OPMHHIOM.

Tak kak B HeTH coepKaTcs TakKe MPOU3BOAHbBIE IIMKJIOTeKCaHa, HallpuMep,
METHIIHUKIIOTEKCaH, TO U3 HETO MPH ITUX K€ YCIOBHIX 00pa3yercs MEeTUI0eH30: (TOIyo).

Ilepepa®boTKka KAMEHHOIO yIJisi

KaMeHHbI# yrosb moaBepraroT KOKCOBAaHMIO. DTO HarpeBaHue 6e3 1ocTyna Bo3ayxa npu
temneparype 1000-1400°C. IIpu kokcoBaHum 00pa3yeTcs KOKC (IIOYTH YKCTHIA yriepon), KOKCOBBI
ra3 (COCTOUT IPEUMYILECTBEHHO U3 BOJOPO/AA U METAHA), aMMHAK, JIETOTh, ApOMaTHUYECKUE
yIaeBoao0poaa U ap.

AMMuauHasi Boia — U3 Hee TOTOBSAT YI0OpEHUS

KameHnHoO-yrosipHas cMoia — U3 Hee MOoIy4aroT apoMaTudecKue coequHeHus (0€H30I1, TOMyOJI,
denon u n1p.)

Kokc (C) — mpumeHnsieTcs B JOMEHHBIX [Te4ax MpU MPOU3BOJICTBE UyT'yHa B KaUeCTBE TOILIIMBA U
KaK BOCCTAHOBJICHHUE )KEJI€3a U3 €ro OKCUAA.

KoHTpoJsbHbBIE BONIPOCHI:

1. Kakue rinaBHble IPUPOAHBIE ICTOYHUKH YTIJIEBOJOPOJIOB BaM U3BECTHBI?

2. KakoB coctaB npupoHoro raza? [Tokaxkute Ha reorpaduieckoil kapTe BaKHeHIIne
MECTOPOXIACHUS: a) IPUPOIHOTO ra3za; 0) HedTH; B) KAMEHHOTO YTJIsl.

3. Kakue npeumyniecTsa o CpaBHEHHUIO € JPYTUMHU BUJIaMH TOIUIMBA UMEET IPUPOIHBIN ra3?
JIns KakuX 1esied HCIOoJIb3yeTCs MPUPOIHBIN a3 B XMMUYECKOW MPOMBIIIJIEHHOCTH?
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4. Hannmmire ypaBHEHHUs PeaKkLUi MOTy4YEHHUS: a) alleTUIeHa U3 MeTaHa; 0) XJIOpOIPEHOBOTO
KaydyKa U3 alleTUJICHa; B) TeTpaxJIOpMeTaHa U3 METaHa.

5. YeM OTIMYAIOTCS MOMYTHBIC HE(PTAHBIE Ta3bl OT MPUPOAHOTO raza?

6. OxapakTepusyiTe OCHOBHBIC ITPOIYKTHI, MTOJydaeMble U3 MOMYTHBIX HeDTIHBIX Ta30B. [
KaKUX 1eJIe OHU UCTIONb3YIOTCS?

7. OxapakTepusyiTe pocT 100bIYM: a) raza; 0) HedTH; B) KAMEHHOTO YIJIs.

8. HazoBuTe BaxkHeiline He(TEPOIYKTHI U yKaKUTE 00J1acTH UX MpUMeHeHus. Yem
pa3nuyarTcs BaKHEHMe HeTenPOAYKTHI 10 XUMHUYECKOMY COCTaBy?

9. Kakue cMa3ouHble Macia UCOIb3YIOTCS Ha MPOU3BOICTBE?

10. Kak ocymiecTisieTcst meperonka Hetu?

11. Yro takoe kpexkuHr HepTH? COCTaBbTE YpaBHEHUS PEaKIUil paclieryICHUs YIIIeBOA0POI0B
CgH g u Ci,Hz6 mpu 3TOM miporiecce.

12. [ouemy npu npsAMOii nieperonke HeTH yaaercs noayuuth He 6omee 20% Oenzuna?

13. Yem oTnmuaeTcs mporecc KpeKUuHra HepTr OT mpoliecca ee IeperoHKu?

14. Yem oTnMuaeTcst TEpPMUUECKHI KPEKUHT OT KataauTuueckoro? Jlaite XxapakTepUCTUKY
OCH3MHOB TEPMHUECKOT0 ¥ KaTAIUTUYECKOTO KPEKUHIOB.

15. Kak npakTHueCKu MOKHO OTJIMYUTh KPEKHHT-O€H3UH OT OCH3MHA MPSIMO TeperoHKu?

16. UeM oTiiM4aeTcsi COCTAB Ta30B TEPMHUUYECKOTO M KaTAIUTHYECKOTO KPEKUHTOB? JIJIsl Kakux
L[eJIe 3TH ra3bl UCTOIb3YIOTCS?

17. Yro Takoe apomatuzanus HepTtu? CocTaBbTe ypaBHEHHS PEaKITUi, TOSICHSIIONIUX 3TOT
IpoLecc.

18. Kakue oCHOBHbBIE MPOAYKTHI MOJIYYaIOT P KOKCOBAHUHM KAMEHHOTO YIJIsi?

19. Kak nostyqaroT KOKC U I'ZI€ €r0 UCIOIb3YIOT?

IIpakTnyeckas padora NeS
«OaHOaATOMHBIE CTUPTHI»

Leab: MO3HAKOMUTHCS ¢ PU3NIECKIMH U XUMHYECKUMHU CBOMCTBAMH OJHOATOMHBIX CITUPTOB,
U3Y4YUTh 0COOBIE CBOIICTBA MHOTOATOMHBIX CITUPTOB.

ATOMBI BOIOpOZA B YIJIEBOJAOPOJaX MOTYT OBITh 3aMEIIEHBI HA TPYIIIBI ATOMOB, KOTOpbIE
OTIPEICTISAIOT HE TOJIBKO MPUHAIICKHOCTh BEIIECTBA TOMY WJIM HHOMY KJIacCy COSTUHEHUH, HO B €T0
¢bu3nyueckre U XuMu4yeckue cBoicTBa. Takue rpynmsl Ha3bIBAIOT OYHKYUOHATbHBIMU.

[IpousBoIHBIE YTIEBOIOPOAOB, B KOTOPBIX OJIMH HIIM HECKOJIIEKO aTOMOB BOJIOPO/Ia 3aMEIIIeHbI Ha
TUIPOKCUIBbHYIO Tpynity — OH, Ha3bIBalOT cnupmamu.

B 3aBucumocTy 0T THTIA YTIIEBOAOPOTHOTO PaJUKAa CIIUPTHI MOAPA3IEISIFOT
Ha npedenvhble U HenpeoeibHble.

Ilpedenvnvimu 00HOAGMOMHBIMU CRUPpMAMU (ANIKAHOIAMU) HA3BIBAIOT OPTaHUYECKUE
COEIMHEHMUS, CofiepKallue TUAPOKCUIIbHYI0 rpynny — OH, cBS3aHHYIO C alKUIBHBIM PaIUKaIOM:
C,Han1-OH

DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE THAPOKCUIILHON IPyMIbl. ATOM KHCIOpOaa B
HEBO3GYKICHHOM COCTOSIHIM HMEET KOH(HUTYPALIMIO BHEIIHETO 3IEKTPOHHOTO YPOBHS 25°2p”; U3 IECTH
AJIEKTPOHOB JIBa SIBJISIOTCS HECTIAPEHHBIMHU:

CUMTAIOT YTO aTOM KHCIOPOJA B CIIUPTAX HAXOLHUTCS B COCTOSHUM SP° - THOPH/IM3ALIIL. 3 CeT
JIBYX HECITApEHHBIX HJIEKTPOHOB Ha SP° -OPOHTANISX aTOM KHCIOpO/a 00pasyeT IBe KOBATCHTHBIC
MOJIIPHBIC CBSI3M C aTOMaMU BOAOPOJa U yriaepoaa. Ha AByxX Ipyrux opOUTANISIX KUCIOPOJ COACPKUT
JIBE Taphbl 31eKTPOHOB. [ MApOKCUIIbHAS TpyIIa UMEET YIIIOBYIO GopMy:

ATOM KHUCIIOpOJA 32 CYET BBICOKOU JIEKTPOOTPUIIATEILHOCTH HECET YaCTUYHBIN OTPHUIIATEIHHBIN
3aps. ATOMBI yriieposa U BOAOpoaa 00eTHEHbI 31eKTPOHHON MJIOTHOCTHIO U UMEIOT YaCTUYHBIH
MOJIOKUTETBHBIN 3apsia. Takum 00pa3oM, CIIUPTHI MPEICTABISIOT COO0H MOISPHBIE COSAMHECHHSI.
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I'oMoJsiornyeckuii psja npeaebHbIX OAHOATOMHBIX clIUPTOB. M30Mepus. [lepsbim
MIPeICTaBUTEIIEM TOMOJIOTHUECKOTO PsiJia IPEASIbHBIX OHOATOMHBIX CITUPTOB SIBISIETCS] METUIIOBBIN
CIHPT

Haunnas ¢ TpeTbero wieHa roMoJIOTHYECKOT0 psifia, Y CIIUPTOB MOSABISETCS U30MEPUS
MOJIOKEHUS (DYHKIIMOHALHOM TPYIIIBL, @ C YETBEPTOTO — U30MEPHSI YTIEPOIHOTO CKETeTa.

Homenknarypa. Ecnu eudpokcunvras epynna HaxoquTcs y nepeuiHo2o yriaepoaHOoro aToMa,
CIIUPT HA3bIBAIOT NEPEUUHBIM, ECITH Y 6MOPUUHO20 — 6MOPUUHBIM, Y MPEMUUHO20 — MPEMUYHBIM.
O6mast popmyma romosiorudeckoro psiaa ankanoiaoB CpHap OH.

B cooTBeTcTBHY ¢ TIpaBUIIaM M MEKIYHAPOTHOW HOMEHKIATYPHI PU HA3BAHUH CITUPTOB
BBIOMPAIOT CaMyIO JUIMHHYIO LENOYKY YIJIEPOJHBIX aTOMOB U HYMEPYIOT C TOI'O KOHIIA, K KOTOPOMY
Onmuxke ruApoKcHiIbHas rpynmna. OCHOBOM CIYKUT Ha3BaHHUE COOTBETCTBYIOIIETO YIIIEBOIOPO 1A C
nobasiienneM cyddukca «-om-». [{ludpa mocne HazBaHus yKa3bIBaeT MOJIOKEHUE THAPOKCUITLHOM
TPYIIIBL B TEMH.

duznyeckue cBoiicTBa. B roMonornueckom psay npeneiabHbIX OJJHOATOMHBIX CIIUPTOB HET
ra3000pa3HBIX BEIIECTB. ITO CBSA3aHO C TEM, YTO MOJIEKYJIbI CHUPTOB B 3HAYHTEIHHOU CTENICHU
aCCOLIMUPOBAHBI, T. €. CBSI3aHBI APYT C APYTOM BOJOPOIHBIMH CBSI3IMHU.

1M 00BACHSIOTCS 00JIee BRICOKHUE 110 CPABHEHUIO C COOTBETCTBYIOIIUMHU ATKAaHAMH
TeMIeparypsl KuneHus 1 miasieHus. Cnuptel 10 Ciz — KUAKOCTH, BBICIINE CIIUPTHI — meepobie
eewecmaa.

Kunkue cnupthl OeciBeTHBIE; 00J1a1al0T XapaKTepHbIM 3armaxoM. MeTaHoJ U 3TaHOJ
CMEIIIMBAIOTCS ¢ BOAOH B JIFOOBIX COOTHOIIEHUSAX. C yBEeTHUEHUEM MOJIEKYJISIPHON MaCChI
PacTBOPUMOCTb CIUPTOB NaAaeT. TBep/ple COUPTHI B BOJIE MPAKTUUECKH HE PACTBOPUMBI U JTHILIEHBI
3anaxa. Memanon ouensv a006um. HebGonpie ero KOJIM4eCcTBa BHI3bIBAIOT CIIEMIOTY U CMEPTh.

ITosryyeHne u XuMHYecKHe CBOMCTBA Mpe/iebHbIX 0HOATOMHBIX CIIUPTOB

Cnoco0bl moJryyeHHs1 aJIKaHOJI0B. Bee criocoOb! moydyeHus mpeaeabHbIX 0THOATOMHBIX
CIUPTOB MOXKHO pa3JeuTh Ha obmmue u cnenuduueckue. K oOumm cBoiicTBaM OTHOCST THIPOIIH3
raJIOTeHATKAHOB, THAPATAINIO AIKCHOB, BOCCTAHOBJICHHUE AJIh/ICTHIOB; K CIICIIU(DUIECKUM - OTACTHHBIC
CHOCOOBI MOJTYyYEHHUSI METaHOJIA U ATaHOJMA.

1. T'uoponusz eanoeenankanos. [lpu B3aMMOAEHCTBUH TaJIOTCHIIPOU3BOAHBIX PEACITbHBIX
YTJIE€BOIOPOAOB C BOJHBIMHU PACTBOpaMU IlIeJI0UEi aTOM TrajioreHa 3aMellaeTcs Ha THIPOKCUIIBHYIO
rpynmy. 3TUM cmiocoO00M MOXKHO MOJIy4aTh COUPTHI IFO0OTO CTPOCHUS: IEPBUYHBIE, BTOPHYHBIE,
TPETUYHBIE.

2. l'uopamayus ankeros. B IpUCyTCTBUU KUCIOT MOJIEKYJIA BOJBI IPUCOSAUHSIETCS MO IBOHHOM
YTIAEPOA-YIIIEpOAHON CBSA3H STUIICHOBBIX YIJIEBOJOPOAOB ¢ 00pa3oBanueM cnupra. [Ipucoenunenue
MPOTEKAaeT MO MpaBmily MapKOBHHUKOBA: aTOM BOJOPO/Ia MPUCOESINHSACTCS K Haubosee
TUJIPOTCeHU3UPOBAHHOMY aTOMY YIJIEPOJia TIBOMHOM CBA3U:

3. Boccmanognenue kapbonunvHulx coeounenuii. IIpy npornyckaHuu CMECH MapoB albJeruia ¢
BOJIOPOJIOM HaJ HUKEJIEBBIM KaTalIu3aTOPOM MPOUCXOTUT MPUCOESTUHEHNE BOJOPO/Ia MO JBOMHOMN CBS3U
yIIIepo]] — KUCIOPOJI C 00pa30BaHUEM CIIUPTA.

4. Ilonyuenue memanona. B mpOMBIIIIIEHHOCTH METUJIOBBIN CIIUPT MOJTYYalOT U3 BOASHOIO ra3a —
cMmecu okcunaa yriepona (II) u Bomopona.

Peaxkuuto Benyt nipu temneparype 250 — 300°C B MPUCYTCTBUU KaTaau3aTopa OKCUAA IMHKA WU
okcuaa xpoma(Ill).

5. [lonyyenune stanona. CienupuIEeCKUM CIIOCOOOM TMOTYUYEHUST STUIIOBOTO CITUPTA SIBIISICTCS
Opo’KeHHEe PACTBOPOB, COJEPIKAIINX CaXapUCThIE BEIIECTBA, HAIIPUMEP caxapo3y WU Toko3y. Tak,
TIFOKO3a B BOJIHOM PacTBOPE MO/ IeUCTBUEM (HEePMEHTOB (OPTaHMYECKUX KaTaIN3aTOPOB OEITKOBOM
MIPUPO/IBI) IPETEPIIEBACT CIIUPTOBOE OPOKEHUE, TPEBPAINASACH B THIIOBBIA CIIUAPT.

Xumuyeckue cBoiicTBa cnupToB. CIMPTHI MOTYT pearupoBaTh ¢ pa3pbiBoM cBsazeit O — H uinun
O — C B mepBOM ciTy4ae OHU MPOSBISIOT OUYEHB ClIa0ble KUCIOTHBIE CBOMCTBA. BogHbIE pacTBOPHI
CIHUPTOB HE JIEHCTBYIOT Ha UHAUKATOPBI.

1. Peaxyuu 3amewenus amoma 600opooa. [1ogo0HO c1adbiM KHUCIIOTaM CIIUPTHI
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B3aMMOJICHCTBYIOT CO IIEJIOYHBIMU METaJNIaMH ¢ 00pa30BaHUEM COJIEH — aik0201mo6 — 1 BBIICTICHUEM
Bojopoaa. Hampumep, MeTaiminueckuii HaTpUid pearupyeT ¢ STUIIOBBIM CITUPTOM, 00pasys dTUIaT
HaTpHsL.

AJIKOTOJISITHI IIEJT0OYHBIX METAJUIOB JIETKO PEarupyloT C BOJOMH, B pe3yjIbTaTe 4yero oopasyercs
UCXOJHBIN CIUPT U IIEJIO0Yb!

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

2. Peaxyus smepugpuxayuu. BaxxHeHIIuM CBOHCTBOM CIIUPTOB SABJSIETCS 00pa30BaHHUE CI0KHBIX
3(UpoB ¢ KapOOHOBBHIMU KHCIIOTAMH.

Peakuuu sTepuduKkauy NpoTeKaroT B MIPUCYTCTBUU CHIIBHBIX KHCJIOT B KQUECTBE KaTalnu3aropa
U SBJISIOTCS OOpaTUMBIMHU.

3. I'openue cnupmos. CUPTHI TOPAT HA BO3AyXe OJETHO-TONYOBIM IJIAMEHEM C BBIICICHUEM
00JIBIIOT0 KOJIMYECTBA TEIJIOTHI:

C2H5OH + 302 = 2C02 + 3H20

OTUJIOBBIN CIUPT pacCMaTPUBAIOT KaK albTepHATUBHOE OCH3MHY aBTOMOOMIBHOE TOILIIBO.

4. Hecuopamayusa cnupmos. llpu HarpeBaHUH CIIUPTOB ¢ BOJOOTHUMAIOLIMMHU BEIIECTBAMHU
MIPOUCXOAUT OTLIEIUIEHUE MOJIEKYJ BOJBL. Jleruaparamus MoKeT MPOTEKaTh KaK BHYTPU OJJHOMN
MOJIEKYJIBI, TAK U MEKMOJIEKYIISIPHO.

BryTpumosekysspHas aeruapartanns NpoTeKaeT Py HarpEBAHUM CIIUPTOB C
KOHIIEHTPHPOBAHHON CEPHOH KHCIOTOH 10 Temmeparyps Gonee 180°C:

W3 3THI0BOTO CiMpTa TaAKUM CIIOCOOOM MOKHO MOJYYUTh 3TUIIeH. MeTaHol B 0J00HYIO
peaxIuIo He BCTYIaeT.

MexMonekysipHast JeruipaTainus ClIipToB MPOUCXOIUT MpH Oosiee HU3KUX TeMIepaTypax
(menee 140°C). B 5ToM citydae 0HA MOJIEKYIIa BOJBI OTIIEIIISETCS OT ABYX MOJIEKYJ CITHPTA 1
00pa3yroTCsl COEAMHEHUS, OTHOCSIINECS K KJIacCy MPOCThIX 3(¢upoB. OHU SBISIFOTCS MEKKIIACCOBBIMU
MU30MEPAMHU CIIUPTOB.

5. Bzaumooeticmsue ¢ 2anoeeno8000poonbimu kuciomamu. CIUpTH B3aUMOJICHCTBYIOT C XJIOPO-
1 OpOMOBOZOPOAHOM KHCIOTOM. IIpn 3TOM rHIpOKCHIIbHAS TPYIINA 3aMELIaeTCsl Ha aTOM TajoreHa:

C,HsOH + HBr = C,H;sBr + H,O

IIpuMeHenne ciupToB. MHOTHE CIIUPTHI UCTIONB3YIOT JUISI TOJTyYEHHSI CIOKHBIX 3GHupoB. X
MIPUMEHSIOT B MUIIEBOI MPOMBIIIJIEHHOCTH B KAUECTBE apOMAaTU3aTOPOB, OTAYLIEK U PACTBOPUTEIIEH, B
napdromepun. MeTaHO UCTIONB3YIOT I IPOU3BOJICTBA (hopManbIeruia, HEKOTOPhIX JIEKAPCTBEHHBIX
BeniecTB. Ero mpuMeHsIOT Takke B KaueCTBE paCTBOPUTEINS JIAKOB U Kpacok. Memanon ouensb 1008uUm.
OH sBisIETCA HEPBHO-COCYAMCTHIM siioM. [Ipu nonaganuu B opranusm ot 5 10 10mi1 3Toro BeuecTsa
HACTYIaeT Mapainy 3peHus BCIEACTBUE MOPaKEHUsI CETUATKHU IJ1a3; 103a 30Mi1 1 6oJiee BbI3BIBAET
cMmepTh. Hanbonee mmpokoe npuMeHEeHNEe UMEET dTHIIOBBINA CIUPT. B OOIBIINX KOTUYECTBAX €r0
HCIIONB3YIOT IIPU POU3BOICTBE CHHTETHYECKOTO KayuyKa. DTUJIOBBIN CIIUPT SIBISETCA PACTBOPUTEIIEM
1 UCXOJHBIM MaTepUaJIoM JJIsl IPOU3BO/ICTBA JIAKOB, MEINKAMEHTOB, 1YIIUCTHIX BELIECTB, U3 HETO
MOJIYYaI0T JUATUIIOBBIN AU, CIOKHBIE F3PUPHI, KpacuTeNd. B MeauIIHE 3TaHO MPUMEHSIOT KaK
Ie3UH(PULIUPYIOIIEe CPEACTBO U PACTBOPUTENH ISl MHOTUX JIEKAPCTBEHHBIX (opM. B psine crpan sTanon
HCIIONB3YIOT B KQUECTBE AJIbTEPHATUBHOIO TOILJIMBA ISl IBUTATENIEH BHYTPEHHETO CrOPaHUsI.

Bonbiioe KOMU4eCTBO ATUIIOBOTO CIIUPTA NOTPEOIIET MUIIEBast TPOMBIIIICHHOCTb.

AJIKOTr0JIbHBIE HAITUTKX MOT'YT Ha HEKOTOPOE BpeMsl YIIyUIIUTh CAMOYYBCTBHE UenoBeka. OHU
MIOMOTAIOT €My CIIPaBUTHCS CO CTPECCOM M pacciaaOuThCsl, PUBECTH B PaJIOCTHOE COCTOSHUE, CHATh
HanpsbKEeHUe, BOJTHEHHUE, pa3BeaTh TOcKy. Bee 3T ahdexThl cBs3aHbI ¢ OHON U TOM K€ 0COOEHHOCTHIO
MIOBE/ICHU 3TaHOJIa B OPraHMU3Me YEJIOBEKA: OH MOAABIIAET aKTUBHOCTD LIEHTPAJIbHOMN U
nepudepruyeckoil HepBHOM CUCTEMBI U TEM CaMbIM HAHOCUT Y€JIOBEKY BpEJ, BO MHOTO pa3
IIPEBOCXOISALINI BPEMEHHOE YJIYUILIEHUE COCTOSIHUSL.

3ananuga:
1.Haiitu Maccy Kanusi, BCTYIMBIIETO B PEAKIMIO C IPOMAHOJIOM-1, €Ciu B pe3yJibTare
BBIJICTIIIIOCH ..... 1 BoJopoa (H.Y.).
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2.CocraBbTe 2-3 ypaBHEHUS pEaKLMil TOPEHUS Pa3IMYHbIX CIIUPTOB.
3. CocraBbTe 2-3 ypaBHEHUS PEaKIUid Pa3IMYHBIX CIUPTOB C TAJIOT€HOBOIOPOIaMH.
4.CocraBbTe 2-3 ypaBHEHHUS PEAKLUI Pa3IUYHbIX CIIUPTOB CO MIETOUYHBIMHU METaJJIaMHU.

5.Hanummte cTpykTypHBIE (hOPMYJIIBI CISTYIONINX COSIUHEHUN: a) 2-MeTUIITIpoIianoia-2; 0) 2,3-
TUMETHIITIEHTaHoa-3; B) 3-MeTUn0yTaHoa-2.

KoHTpoJibHBIE BOIPOCHI:

1.
2.

Yro takoe yHkipoHanpHas rpynmna? Kakyio rpynmy aToMOB Ha3bIBalOT I'HJIPOKCUIIBHOM?

Kakue opranmueckue BemiecTBa HaszpiBaloT crnupramu? Kak wux kmaccudummpyror? Kakue
CIUPTHI Ha3bIBAIOT PEIETbHBIMU OJTHOATOMHBIMU?

OxapakTepu3yiTe 3JIEKTPOHHOE CTPOCHHE THAPOKCHIbHOW rpymnmbl. Kak 0coOeHHOCTH
XAMHYCCKOTO CTPOCHUA NPCACIBbHBIX OJHOATOMHBIX CIIMPTOB OTPAXKAKOTCA Ha HUX q)HSHHGCKI/IX
cBOMCTBax?

[TpuBenute Ha3BaHUS U (HOPMYIIBI IEPBBIX MATU MPEACTABUTEICH TOMOJIOTHYECKOTO psijia
NpeJeNbHBIX 0HOaTOMHBIX cipToB. HasoBure Bemecta. KakoBa obmiast popmyra ankanonos?
[IpuBeauTe HE MEHEE TPeX CIOCOOOB MONTyueHus ATHIIOBOro criupTa. Kakue usz atux cnoco0oB
MO>KHO MCIIOJIb30BaTh JJIs OJIY4YEHHsI TOMOJIOTOB 3TaHoJa?

IIpakTuyeckas padora Ne6
«DeHO0IbI»
Heab: n3yunTh pu3NIecKre U XUMHUECKUE CBOICTBA (heHOMa.

FI/I}.I])OKCI/ICOC}_]HHGHI/IH — OTO OPraHUYCCKHUEC BCUICCTBA, MOJICKYJIbI KOTOPBIX COACPIKAT, IOMUMO

YIJIEBOAOPOIHOM LIETH, OJHY UM HECKOJIBKO TMAPOKCWIbHBIX rpynn OH.

I'uapokcrcoeTMHEHUS IEIAT Ha CHUPTHI M (DEHOJIBI.
CnupThl — 3TO THAPOKCUCOETUHEHUS, B KOTOpbIX rpynmna OH coennnena ¢ anndarnyeckum

YIJeBOAOPOAHBIM pagukaiom R-OH.

Ecnu rugpokcorpynmna OH coeauHena ¢ 0eH30J1bHBIM KOJIbIOM, TO BEIIECTBO OTHOCUTCS

K (heHOJIaAM.

O6mas ¢opmyra npeaeabHbIX HeUKIndeckuX cimupToB: CyHoy 12O, TIe m < n.
Knaccupukanus denonon

ITo uncsry rMAPOKCHIBHBIX TPYIT:

(denonl ¢ ognoii rpynmnoii OH — coxnepsxat oany rpynmy -OH. O6mas ¢popmyna C,H,7OH
nan C, H,, 0.

(denoanl ¢ nByms rpynnamu OH — conepxkar nse rpynmnsl OH. O6mas gpopmyna CyHa,y.
3(OH); mim C,H3,.60.

Ctpoenue ¢eHoI0B

B ¢enosiax o1Ha U3 HEMOIETIEHHBIX JIEKTPOHHBIX AP KUCIOPO/1a YIaCTBYET B CONMPSKEHNH C

T—CHCTeMOii 0eH30JIbHOI0 KOJIbIA, 3TO SABISETCS INIABHOW NPUYMHOM OTINYMS CBOUCTB ()eHONIa OT
CIIUPTOB.

Xumuyeckue cBoiicTBa ¢gpeHoJI0B

CxoacTBo: Kak (eHOJI, TaK U CIIUPTHI PEarupyroT C MEJIOYHBIMU METAJUIAMHU C BbIIETICHUEM

BOJIOPO/IA.

OT1ianuns:
(deHoI He pearupyeT ¢ rajorenoBogopoaamu: OH- rpymma o4eHb IPOYHO CBsA3aHA C
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OCH30JIBHBIM KOJIBIIOM, €€ HElIb3s 3aMECTHTh;
e (heHOI He BCTyNaeT B peakiuio dTepuukanuu, >pupsl PeHosa moryqaroT KOCBEHHBIM ITyTEM;
e (eHON He BCTYyNAaeT B PeaKI[UM JeruApaTauumu.
denon obmanaer 6osiee CUILHBIMU KUCIOTHBIMA CBOMCTBAMH M BCTYIAET B PEAKIHUIO CO
1eJI0YaMH.
1. KucjoTHble cBoiicTBa (peHOJIOB
DeHoubl IBISIOTCH 60.]166 CUJIbHBIMH KHCJIOTaMM, YEM CIIMPTEI K BOA4, T. K. 3a CYCT y4aCTHUA
HETIOICJICHHON AJICKTPOHHOM Taphl KUCJIOPO/1a B CONMPSHKCHUH C TT-AJICKTPOHHON CUCTEMOM OEH30JIBHOTO
KOJIbLIa NOJISIpHOCTH cBsi3u O—H yBenuuuBaercs.
PactBop deHoma B BoJie Ha3BIBAIOT «KapOOJIOBOM KUCIOTON», OH SBIISETCS CIA0BIM
ANEKTPOJIUTOM.

1.1. BzaumojeiicTBHE C pacTBOPOM LIeI0Yei

B otnnuue ot ciupToB, eHoJIbI pearupyoT ¢ THAPOKCHIAMH IIEJ0YHbIX U
11eJI0YHO3eMeJIbHBIX MeTAI0B, 00pa3yst oI — (PECHONATHI.

Tak kak ¢eHon — 6osee cinadast KUCIOTA, YEM COJISTHAS U aXKe YTOJIbHAS, €0 MOXHO TOIYYUTh
13 (EHOJIATA, BRITECHSS COJSTHOM MIIM YTOJIBHOM KHUCIIOTOM.

1.2. BzaumopeiictBue ¢ MeTalsiaMu (1eJJOUYHBIMHU M 1IEJI0YHO3eMEJIbHBIMH)

@DeHOITBI B3aMMOJIEUCTBYIOT € AKTUBHBIMHU METAJVIAMH (1IeJI0YHBIMH U
e104Ho3eMeabHbIMU). [Ipu 3TOM 00pasytoTcst penonsaTel. [Ipu B3auUMOJCHCTBUY ¢ METAJIIaMU
(dheHoIBI BenyT ceOsl, KaKk KUCITOTHI.

2. Peakuum ¢eHos1a mo 6€eH30J1bHOMY KOJbILY

Hanuuue OH-rpynmnel B 6€H30JIbHOM KOJIbLIE (OPHEHTAHT IEPBOI0 Poja) MPUBOIUT K TOMY, YTO
(dbeHoI ropaszo yerde OeH30J1a BCTYMAeT B PEAKINH 3aMEIICHUS B aPOMaTHIECKOM KOJIBIIC.

2.1. 'anorennpoBanue

DeHoJ JIeTKO MPpU KOMHATHOM Temrieparype (0e3 BCSIKOro KaTtalau3aropa) B3auMOICHCTBYET C
OpoMHO¥I BOIOM ¢ 00pazoBaHueM Oenoro ocanka 2,4,6-rpudbpomMdenona (KauyecTBEHHAs pPeakilis Ha
denomn).

2.2. HutpoBaHnue

[Mox neiictBuem 20% azotHoi kucinoTel HNO3 dheHOM JIerko npeBpamaeTcss B CMECh 0pmo-

U napa-aHuTpoeHOIIOB.

3. lomukonaeHncanus peHoJia ¢ popmajibaeruioM

C popmanpaerunom dhenon oopasyer GpeHosohopManbIeruaHbIe CMOJHI.

4. BzaumoneiicTBue ¢ xjopuaom xejesa (I1I)

[Tpu B3anmoneiicTBuM eHoa ¢ ximopuaom xkeiesa (11I) oopa3yroTes KOMITTIEKCHBIE COSTMHEHHS
&KeJje3a, KOTOPhIE OKPAIIUBAIOT PACTBOP B CMHE-(HO0JIETOBBIN IBET. DTO KAYeCTBEHHAS peaKIUs Ha
(denou.

5. I'mapupoBanue (BOCCTaHOBJIeHHE) (peHOJIA

[Tpucoeannenne BOAOPOJa K apOMaTUYECKOMY KOJIBITY.

[IponykT peakumu — HUKIOT€KCaHOJ, BTOPUYHBIN [IUKIMYECKAN CIIUPT.

IMoayuyenue deHo10B

1. BzaumozaeiicTBue XJ10p0eH30J1a ¢ HIeJT0YaAMH

[Tpu B3aumonetictBuu 00paboTKe XJTOpOEH30J1a U3OBITKOM IIETIOYN TPU BEICOKOW TeMIIepaType u
JaBJIEHUN 00pazyeTcs BOIHBIN pacTBOp GEHOsITa HATPHUS.
[Tpu mponyckaHUM YTIEKUCIIOro ra3a (Win Apyroi 6osee CUIIbHON KUCIIOTHI) Yepe3 pacTBOP
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¢benomnsTa 06pazyercs peHo.
2. KymoibHBIi c1iocod

@®eHOJ1 B MPOMBIIIJIEHHOCTH MOTY4Yal0T U3 KaTATMTUYECKUM OKHCIIEHUEM KyMOJa.

IlepBbliii 3TAaN NpoIecca — MOIyYeHUE KyMoJia aJKHJIMPOBAaHUEM OCH30J1a MMPOTIEHOM B
MPUCYTCTBUU (HOCcHOPHOI KUCTOTHI.

BTropoii 3Tan — okucnenue kymosna kuciopoaoM. [Iporecc npoTtekaer yepe3 odpazoBaHue
THIPOTIEPOKCH/Ia U30MPONUIOEH30Ia.

3. 3amemeHue cyabdorpynnbl B 6eH301-cyJab(oKUCTI0TE

Benzon-cynb(okuciora pearupyer ¢ TUAPOKCUIOM HATPHsI ¢ 00pa3oBaHUEM (EHONSATA HATPUSL.
[Tonyuaetcst heHONAT HATPHS, U3 KOTOPOTO 3aTEM BBIJICTSAIOT (PEHOIT.

3aganus:

1. Boruncnute maccy ¢eHona, KoTopylo MOXHO moiyuutbh u3 1500 r 25 % pactBopa denomnsta
Hatpusi. Kakum BemecTBOM cienyer oOpaboraTh uMeromuiics pactBop? Hanummure ypaBHeHHE
peaxiuu.

2. Jlns HeWTpamu3auu cMecH (heHosia 1 YKCyCHOM KHCI0ThI motpedoBanock 23,4 mit 20 % pactBopa
ruApoKcuaa kKamus (miotHocth 1,2 r/mi). [lpu B3auMoaeHCTBUU HCXOMHOM cMecu ¢ OpOMHOM BOAOU
obpazoBainock 16,55 r ocanka. KakoB cocTaB ucxomHoi cmecu (B rpaMmax)?

3. 14,7 v cmecu ¢QeHoma W apoOMATHUECKOTO YIIIEBOJOpOJA - romoiiora OeH3oja oOpaboranu
opomuou Bogoi. I[Ipm stom Bemmamo 33,1 r ocaaka. Omnpenenure (opmyny YriaeBOAOPOAa, €CIU
M3BECTHO, YTO MOJIIPHOE OTHOIIEHHE (peHosa K yrieBofopoay paBHo 2:1. Hamummre CTpyKTypHBIE
(bOopMyIIBI H30MEPHBIX APOMATHYECKHUX YTIIEBOIOPOIOB.

4. Ilpu neiicTBUM METANIMYECKOro HaTpus Ha cMech Maccoi 17,45 r, cocrosimyro u3 ¢geHona u 2-
XJIOPATAHOJIA, BBIACIHIICS BOJIOPOJ B KOJIMUYECTBE, HEOOXOAUMOM JUIsl BOCCTaHOBIeHUs okcuna menu (1),
Maccoii 14,4 r. BeraucianuTe MacCOBBIE OJIH BEIIECTB B MCXOJHOM CMECH.

5. Kaxkoit 06wem 9,4 % pactBopa deHona B 3TaHose (m1oTHOCTH 0,9 r/MiT) TOIDKEH mpopearupoBarth
C M30BITKOM METAJUTMYECKOTO HATPHUS, YTOOBI BBIACITUBIIAMCS BOJOPOIOM MOXXKHO OBUIO TIOJHOCTBIO
KaTaIMTUYECKU TUAPUPOBATh alleTHIICH 00beMoM 2,56 M (H.y.)?

KoHTpoJibHBbIE BOIPOCHI:

1. Kakue coenuHeHus Ha3bIBalOTCS MHOroaTOMHbIMM cnupramu? denonamu? ApomMaTHUYECKHUMHU
cnupramu?

2. YeM OOBSICHUTD, YTO ATHIICHTJIMKOJb U TIUIEPUH - )KUIKOCTH, CPABHUTEIILHO BHICOKO KUIIAIIUE U
XOPOILIO PaCTBOPUMBIE B BOJIE?

IIpakTnyeckas padora Ne7
«Cuoxunble 3¢pupsbl. Kupbi»

Heab: U3y4uTh CTPOEHUE U CBOMCTBA CIIOKHBIX 3(DUPOB KaK MPOU3BOJHBIX CIIUPTOB U

KapOOHOBBIX KUCJIOT; BESICHUTh XUMHYECKYIO IPUPO/IY KUPOB, MO3HAKOMUTHCS C UX TIPUMEHEHUEM,
MOJIy4eHHEM U OMOJIOTMYECKO pOJIbIO.
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CaoxHbie 3QUPBI — ATO BEIIECTBA, KOTOPhIE 00pa3yIOTCs B pe3yabTaTe B3auMOICHCTBUS
OpPraHUYECKUX WU KUCIOPOJCOAEPKAIIMX HEOPIraHUYECKUX KUCIOT CO CIIUPTaMU (peaKiuu
STepUPUKALIIN).

O6mmas ¢popmyra CIOKHBIX 3(PUPOB OTHOATOMHBIX CTUPTOB M OJJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT:

R-COO-R, rae R u R| yrineBogopoaHbie pagukaibl, HCKIIOUYEHUE — dPUPBI MypPaBbUHON KUCIOTHI

H-COO-R;.

CaoxHble 3QUPBI — XKUIKOCTH, 001a1a011IKe TPUATHBIMU QPYKTOBBIMU 3araxamu. B Boje onun
PacTBOPSIIOTCS OUYEHB MAJIO, HO XOPOIIO PAaCTBOPUMEBI B criipTaX. CiioskHbIE 3(UPBI 0OYeHb
pacnpocTpaHeHsl B pupojae. OHU 1axe MOTYT HaXOAUTHCS B KOPE HEKOTOPBIX JEPEBHEB.

Ddupsl BRICIIMX 0THOOCHOBHBIX KUCIIOT M BBICIIMX OJTHOATOMHBIX CITUPTOB — OCHOBA
MIPUPOJHBIX BOCKOB. Bocku He pacTBopsitoTcs B Boje. X M0OkHO (hopMOBaTh B HArpeTOM COCTOSTHUH.
[Ipumepamu KUBOTHBIX BOCKOB MOT'YT CIIYKUTh MUYEIMHBIN BOCK. [[4eTMHBIN BOCK COAEPKUT CIOKHBIN
3(hup NaTBbMUTHHOBOM KUCIOTH U MUpHITMIoBoro cnimpra (mupuipumansmutar): CH3(CH;)4—CO-O—
(CHa)29CHs.

CrnosHble 3(Upbl MOTYT OBITH MOJIYYEHBI IPU B3aUMOAECHCTBUY KapOOHOBBIX KHCIIOT CO
cnupramu (peaxyusn smepuguxayuu). KaranuzaTopamu sIBISIOTCSI MUHEPATbHBIE KUCIOTHI.

Obpammubiii npoyecc — pacllieIIEHHUE CI0KHOT0 3dupa MpHu AeHCTBUU BOJIbI ¢ 00pa3oBaHUEM
KapOOHOBO KHCIIOTHI M CIIUPTA — HA3BIBAIOT TUAPOIM30M CIOXKHOTO dupa.

['uaponu3 B MPUCYTCTBHH IIETOYH MPOTEKAET He0OpaTUMO (T.K. 00pa3yrOUIUHCs OTPHUIIATEIEHO
3apshkeHHBINH KapOokcumnar - annoH RCOQO™ He BCTyIaeT B peakiuio ¢ HyKJIeO(DUIbHBIM pEareHToOM —
CIIUPTOM).

DTa peakilys Ha3bIBaCTCS OMbIJIEHHEM CII0XKHOTO d(upa.

IIpuMeHeHHe CITOXKHBIX 3(PUPOB OUEHb PA3HOOOPA3HO.

WX npuMeHsIOT B IPOMBIIIIEHHOCTH B KQU€CTBE PACTBOPUTENICH U MPOMEKYTOUHBIX ITPOTYKTOB
MIPU CUHTE3€ Pa3IMUHbIX OPraHUYeCKuX coeAMHEeHNUN. CaoKHbIe A3UPHI C IPUATHBIM 3aI1aX0M
UCIOJIL3YIOT B Tap(roMepHuH U MUIIEBON MPOMBIIUICHHOCTH. CIIOKHBIE Y(DUPBI YACTO CITYKAT
MCXOTHBIMU BEUIECTBAMU B MPOU3BOJICTBE MHOTUX (papMalieBTUYECKUX MPErnapaToB.

KHUPBI

BaxxHeimmMu npecTaBUTENSIMU CI0KHBIX YQHUPOB SBISIOTCS KUPBL

B 1854 dpanmy3ckuii xumuk Mapcenen beptJio (1827-1907) npoBen peakiuto dtepuduxaum,
TO €cTh 00pa30BaHUS CIIOXKHOTO 3PUpPa MEXKAY TIIUIEPUHOM U KUPHBIMHU KUCIOTAMH, U TAKUM 00pa3oM
BIIEPBBIE CUHTE3UPOBAT JKHP.

BriepBbie XuMHUECKH COCTAB KUPOB OMPEACIIHII B HadaJle MPOIILJIOTO BeKa hpaHIly3CKHM
xuMuK Muinesab ke HleBpénb, OCHOBOMOJIOKHUK XUMUU KUPOB. [[eficTBYSl BOZHBIMH pacTBOpaMu
KHCIIOT U IeJIoueH Ha pa3IuyvHbIe KUPBI, OH MOJTYYWI B pe3yJIbTaTe peaklMy rUApon3a (OMbUICHNS)
oTKpbITHIN etie [leene raurepun
Y HEM3BECTHBIE paHEEe XMMHUECKHUE COCIMHEHUS — Pa3IMUHbIe )KUPHBIE KUCIOThI, MHOTUM U3 KOTOPBIX
OH U Jal Ha3BaHUA. A «cnagkoe maciio» llleene IlleBp&nb Ha3BaJ MIULIEPUHOM.

Ha ocHoBaHUM 3THX 3KCIIEPUMEHTOB CJIEJIaIN BBIBOJ, YTO KUPHI (TPUIJIHLEPUBI) — 3TO
CIIOHBIE YPUPBI TPEXaTOMHOTO CITUPTA TIIUIEPHHA U BBICIIUX KapOOHOBBIX KHCIIOT.

Kuppl, Kak 3TO HEe yIUBUTENBHO, TOXKE OTHOCSTCS K CI0KHBIM 3dupam. B ux oOpazoBanuu
ydacTByIOT cTreapuHoBas kuciora Ci7H3sCOOH (mnmu 6m3kue K Hell 1o cocTaBy U CTPOSHUIO JpyTre
KUPHBIE KUCJIOTHI) U TpexatoMubii ciupT raunepud C3Hs(OH);. BoT kak BRITISAIUT cXemMa MOJIEKYJTbI
TaKoro 3¢upa:

H,C- O —C(0)C,7H35

|

HC- O —-C(O)C,7H3s

|

H,C- O —C(O)C7H3s Tpucteapus, 3¢up riauiepruHa U CTEapUuHOBON KHCIIOTHI, TPUCTEapaT
[JIMIEPUHA.

58



JKupbl UMEIOT CI0KHOE CTPOECHUE — 3TO MOATBEPKIAET MOJIENb MOJIEKYJIBI TPUCTEapara.
duznyeckue CBOMCTBA

XuMHYeCKHEe CBOVICTBA :KUPOB

1. IlpucoennHeHME raJoreHOB (B3aMMOICUCTBIE C OPOMHOM BOJIOK).
BpoMHas Boga B pe3ysbTare 3TOM peakuuu 00eclBEYMBAETCS.

1. T'maopupoBaHnue:

JI1st )KMpOB, CoJiep KallMX OCTATKU HEHACHIIIICHHBIX KapOOHOBBIX KHUCJIOT, XapaKTEPHBI BCE
peakIuu HenpeneabHbIX coeqnHeHuH. OHM 00eCIBEUNBAIOT OPOMHYIO BOJY, BCTYIIAIOT B IPYTHE
peakuu npucoeauHenus. Hanboliee BakHas B IPaKTHYCCKOM IUTAHE PEaKIUs — THIPUPOBAHKUE KHUPOB.
[M'uapupoBaHueM KUIKUX )KHUPOB MOTYUYaAIOT TBEPBIC CI0KHBIC A(Uphl. UMEHHO 3Ta peakius JEeKUT B
OCHOBE MMOJYyYEHHUsI MapraprHa — TBEpPAO0Tro KUpa U3 PaCTUTEIbHBIX Maced.

1. Tuoponus
B 3aBHCHMOCTH OT yCIIOBUI THAPOJIN3 ObIBACT:
Boanwlii (6e3 kaTtanuzaropa, Mpy BEICOKUX TEMIIEPATYPE U IABIICHUH ),
KucaoTHbIi (B IPUCYTCTBUH KHCIOTHI B KAYECTBE KaTaanu3aTopa),
depMeHTATUBHBIH (TPOUCXOANT B )KMBBIX OpTraHU3MaXx).
[llenounoii (1o AEHCTBUEM IIETOUECH ).
Mpeina — HaTpueBslie nin kanueBbie con BKK.
HatpueBble coJin SIBISIOTCS OCHOBHBIM KOMIIOHEHTOM TBEPAOI0 MbLIA, KAJIUe8ble CONU —
HCUOKO20 Mbla.

HcXomHBIM CHIpBEM JIJIs TTOJTYYEeHUS MblJIa CIyKaT pacTUTEIbHBIC Maciia (IOICOTHEYHOE,
XJIOTIKOBOE U JIP.), )KUBOTHBIC KHUPBI, a TAK)KE THAPOKCU]T HATPHUS WM KATbIIMHUPOBAHHAS COJIA.
PacTuTenbHble Maciia mpeaBapuTEIbLHO MTOABEPraloTCs THAPOTeHU3AIINH, T. €. UX IIPEBPaIaloT B
TBep/bIe )KUPHI. [[pUMEHSIOTCS Tak)Ke 3aMEHUTEIH )KUPOB — CUHTETHUUYECKHE KapOOHOBBIE )KUPHBIE
KHCIIOTHI C OOJBIIIEH MOIEKYISIPHON MacCoi.

buoJiornyeckasi poJb JKMpPOB

JKupbl HaM HE0OX0IMMBI, TOYHO TaK K€, KaK OCJIKU U yIJICBOIbI: OHU UCTOYHUK SHEPTUU U
HOCHUTEIM HE3aMEHUMBIX BelIecTB. M mepBbie cpean HEe3aMEHUMBIX - )KUPHBIE KUCIOTHI C HECKOJIBKUMHU
JIBOWHBIMH CBSI3IMHU B MOJieKyJie. Eciin opraHu3m JIMIINUTE WX, 3aMEIJTIUTCS pa3BUTHE OpPTaHU3Ma B
1esoM, Oy/IeT yrHeTeHa penpoayKTUBHAS (DYHKITUS, HAUHYTCS TTPOOJIEMBI CO 3I0POBBEM. Y JIETEH KUPBI
Y BOBCE CJTy’KaT TJIaBHBIM CTPOUTEIBHBIM MaTepUaJIOM JIJIsl pa3BUBaroierocs Mo3ra. Hakoner, menbiii
psAI He0OXOMMBIX BUTAMUHOB PACTBOPSIETCS TOJBKO B JKUpaxX v 0€3 HUX HE YCBAaUBACTCS OPTaHU3MOM.
JKupel BEIOTHSIOT pa3iuyHbie ()YHKIUU:

e CTpouTEeNbHas (BXOMIST B COCTaB KJIETOYHBIX MEMOpaH);

e nHepreruyeckas (1 rxupa npu OKUCICHUU JaeT 9 KKaj S3HEprun);

e 3amuUTHasA (TEIJIOPETYISIUOHHAS, MEXaHUYECKas 3allliTa OPTaHOB);
e 3amacHas (3amac dHEPruu U BObI);

e perynupytomias (0OMEH BEIIEeCTB B OPraHU3ME).

IIpuMeHeHnE JKUPOB .

MHor#ue XUphI PU CTOSTHUU Ha BO3yXe MPOTrOPKAKT — MPUOOPETAIOT HEMPUITHBIC 3amMax 1
BKYC, TaK KaK IIPHA 3TOM 00pa3yrOTCs KETOHBI M aJIbICTU b, Takol MPOoIecC CTUMYITUPYETCS KEIe30M,
MMOATOMY HENb3S OCTABIISATh MACIIO B CKOBOPOJIE JI0 Cieayromero aHs. s mperoTBpalieHus ero
MMPUMEHSIOT aHTUOKCHIAHTBHI.

[Tpoxucanue )upa CBA3aHO ¢ THAPOIH30M ero. Kucibiii BKyc 00yCIIOBIIEH MOsIBIIEHHEM KapOOHOBBIX
KHCJIOT.

Becbma BaXHBIMH SIBJISIOTCS peaKIuy moJimMepu3aruu macen. [1o aTomy npusHaky
pacTUTENbHBIE Macya JACAT Ha BRICHIXAIOIINE, TTOJTYBBICHIXAIOIINE U HEBBICHIXAIOIIME. BhICchIXaromue B
TOHKOM CJI0€ 00pa3yroT OJiecTAIIe TOHKHUE TJIeHKH. Ha 3TOM 0OCHOBaHO MCIOJIB30BAHUE ATUX Macell JIst

—_ U N =
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MIPUTOTOBJICHUS JTaKOB U Kpacok (JibHsHOE). K momyBhIChIXaloUM OTHOCSTCSI, HATIPUMED,
IIOJICOJTHEYHOE, a K HEBBICBIXAIOIUM OTHOCHUTCS OJIMBKOBOE, COAEPIKALIEE MAJIO HENIPEAEIbHBIX KUCIIOT.

KoHTpo/ibHBIE BOIPOCHI:

Uto Ha3bIBaETCS KUpAMH?

Kakune KuCnoThel BXOJAT B COCTAB )KUPOB?
Urto Takoe ruaponn3 xKupa?

Uto Takoe rugpupoBaHue xupa?

UTto Takoe peakuusi OMbUICHUS?

KakoBbl ¢pyHKIINN )KUPOB B OpraHu3Me?
Uro Ha3bIBaeTCs CIOXKHBIMU dupamu?

Nk =

IIpakTnyeckas padora Ne§
«AMHMHOKHCJIOTBD

Heﬂb: HU3Y4YUTh OCHOBHBIC XUMHNYCCKHUC CBOMCTBa aMHHOKMCIIOT.

AMHMHOKHCJIOTBI — OPraHUYeCKUE BEIIECTBA, B MOJIEKYJIaX KOTOPBIX COAEPIKATCS JBE
(YHKIIMOHATBHBIC TPYIIIBI: aMUHOTPYIIIA U KapOOKCUIIbHAS TPYTITA.

O6mas ¢popmyrna mosiekys aMuHOKHCIOT: - NH,—R—COOQOH,

riae R — IByXBaJIeHTHBIN pajuKal.

B TBepaOM COCTOSTHUM ¥ YaCTHYHO B PACTBOPAX aMUHOKHUCIIOTHI MIPEACTABISIOT COOOM
«BHYTPEHHHE COJIH», TO €CTh COCTOAT U3 OunossspHbix HOHOB +*NH3—R—COO-, oOpa3yromuxcs mpu
o6patumoM nepeHoce npotoHa (H') oT kap6OKCHIBHO# TPYIITBI K aMHHOTPYTITIE.

O6mmas ¢popmyra mpeaeaIbHbIX AMUHOKHUCIIOT C OJTHON KapOOKCHUIILHOM U OHOM aMHUHOTPYIITION —
CuHo,+1NO,.

XuMHYeCKHe CBOMCTBA AMHMHOKHUCJIOT

1. 'openue:

4NH,CH,COOH + 130, — 8CO, + 10H,0 + 2N,
2. BzaumopeiicTBue ¢ BOJOM:
NH,CH,COOH + H,0 *—= +NH3;CH,COOH + OH"
NH,CH,COOH + H,0 ¥— NH,CH,COO™ + H;0" (NH,CH,COOH ~— NH,CH,COO™ +
H)

AMUHOKHUCIOTHI — aM(OTepHbIe OpraHNYecKHe BellecTBa. B BOIHBIX pacTBOpax OOJIBIIMHCTBA
aMUHOKHCIIOT cpesia c1ab0KUCIOTHAS.

3. Peakuuu ¢ pacTBOpaMu IIEJIOYEH:

NH,CH,COOH + NaOH —# NH,CH,COO—Na" + H,0 (NH,CH,COONa — aMuHoaneTar
HaTpus)
4. Peakuuu ¢ pacTBOpaMu KHUCJIOT:
2NH,CH,COOH + H,SO; — (NH3CH,;COOH),S0O4

rHIyH (CynbGhaT TIAIHHAS )

5. Drepudukarus

6. Konneuncamnus.

I'pynna —CO—NH— Ha3bIBaeTCsl aMUHOM TPYNIION, a 00pa3yromecs MOIUMEpHI -
MOJINaMUJIAMH.

[Tonmamuapl 0-aMUHOKHCIIOT Ha3bIBAIOTCS MENTUAAMHU. B 3aBUCMMOCTH OT 4YKClIa OCTaTKOB
AMUHOKHCIIOT Pa3INYal0T JUIEITH/IbI, TPUIICTITUIBI, TOTUNENTH B B TaKUX COSTMHEHHSIX TPYIIITB —
CO—NH— Ha3pIBalOT NENTUIHBIMU TpynnamMu, a cBsizb C—N - TENTHUAHON CBA3BIO.

K monunentugam otHOCATCs Oenku. B X MoneKynax mpucyTCTBYIOT OCTATKU HE OJTHOM, a
HECKOJIbKUX aMUHOKUCIOT. [Ipu ruaponuse 0eiakoB (B KUCIOTHON Cpeie WU MO AeHCTBUEM
(bepMeHTOB) 00pa3yeTcsi CMeCh AMHUHOKHCIIOT.

60



IMosyyeHue 0-aMHUHOKHUCIIOT.
1. 3 kapOOHOBBIX KHUCJIOT:

CH;—CH,—COOH + Cl;, - CH;—CHCI—COOH + HCl
CH3;—CHCI—COOH + 3NH; — CH3—CH(NH,)—COONH,4 + NH4C1
CH3—CH(NH;)—COONH,4 + HCl - CH3—CH(NH;)—COOH + NH4Cl
2. M'maponu3 6enKoB.

3aganue:
1. Hamucarb ypaBHEHUE pEaKIMU, TOATBEPKIAIONIUE XUMUUECKHUE CBOMCTBA

AMUHOYKCYCHOU KHUCJIOTBI.

2. Beruucnure Maccy OpOMHO# BOJIBI ¢ MaccoBOi nosei 6poma 3,5%, koTopas moTpedyeTcs
JUTsl TOJTHOTO B3aumoaenctsus co 150 r 2%-ro pacTBopa METHIIAHWIMHA.

3. B ueM nposiBisieTcs IBONCTBEHHOCTh XMMHUUECKHUX PEAKIIMM aMUHOKHUCIIOT?

4. Hanumure peakuuu MoJy4eHUs aMUHOKCHIIOT.

5. Kakue BeniecTBa Ha3bIBAOTCA AMUHOKUCIOTaMHU?

IIpakTnyeckas padora Ne9
«beaxkm»

eab: 03HAKOMUTHCS C MPUPOTHBIMU TTOJTUMEPaMHu (OEITKN).

Beakn — 5T0 BEICOKOMOJIEKYISIPHBIE OPTaHUYECKUE COSAMHEHHS, KOTOPBIE COCTOST U3 YIIIepo/a,
BOJIOPOJIa, KUCIIOPO/a, CEPHI U a30Ta. B cocTaB HEKOTOPBIX OeTKOB BXOAUT (pocop, a TakKe KaTHOHBI
METAJLJIOB.

Bbenku SBIAIOTCS OMOIOIMMEPAMHK, KOTOPBIE COCTOSIT M3 MOHOMEPOB aMUHOKHCIIOT. MxX
MOJICKYJISIpHAsE Macca BapbUPYETCsl OT HECKOJIBKUX THICSY JJ0 HECKOJIBKUX MIJIJTMOHOB, B 3aBUCHMOCTH
OT KOJIMYCCTBA aMHHOKHUCIIOTHBIX OCTaTKOB.

B cocTtaB 6eax0B BXoauT Bcero 20 THIIOB aMUHOKUCIOT U3 170, HaliICHHBIX B )KUBBIX
OopraHu3max.

Otanyre Mexy OeTkaMu ¥ IENTUAaMU 3aKJIF0YAeTCsl B KOJTMYECTBE AMUHOKHCIOTHBIX OCTAaTKOB.
B 0enkax ux 6oiee 50, a B nentuaax meuee 50.

B Hacrositee Bpemst BBIZICIICHO HECKOJIBKO COTEH PA3IMYHbBIX MENTHI0B, KOTOPHIE BHITIOJIHSIOT B
OpraHU3Me CAMOCTOSATEIbHYIO (PH3UOTIOTHUYECKYIO POJIb.

K nmentnaam oTHOCATCS:

1. [TentuaHBIC aHTUOMOTHUKY (TPaMULIAIUH S).

2. PerymsiTopHble MENTHABI — BEIMIECTBA, PETYIUPYIONTHE MHOTHE XUMUYECKUE PEAKIINH B
KJIETKAX W TKaHSIX opranu3ma. K HUM OTHOCSTCS: IENTHIHBIE TOPMOHBI (MHCYJIUH ), OKCUTOIIHH,
CTUMYJIMPYIOIIUN COKpaIIEHUE I1aAKOW MYCKYJIaTypHI.

3. HeitponenTu ipl.

B 3aBUCHMOCTH OT CTpOSHHUS PA3IUYaIOT MPOCTHIC U CIIOXKHBIC OCITKH.

1. IIpocThie 0JIKH COCTOST TOILKO U3 OCIKOBOM YACTH.

2. Ci0:kHbIe UMCIOT HEOCITKOBYIO YacCTh.

Ecau B kauecTBe HEOCIKOBOM YaCTH MCIIOJIB3YETCS YIJIEBOI, TO 3TO IIHKOMPOTEUbI.

Ecnu B kauecTBe HEOCITKOBOM YaCTH UCTIOIB3YIOTCS JIUITHIBI, TO ATO JIMMOMPOTEN/IbI.

Ecnu B kauecTBe HEOCIKOBOW YaCTH UCTIONIB3YIOTCS HYKJIIEMHOBBIE KHCIIOTHI, TO
3TO HYKJIEOPOTEH/IbI.

benku umerotT 4 OCHOBHBIX CTPYKTYPBI: IEPBUUHYIO, BTOPUUHYIO, TPETUUHYIO, YETBEPTUUHYIO.
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1. Tlon mepBUYHOM CTPYKTYPOH MOHUMAIOT TTOCJIEI0BATEILHOCTh AMUHOKHUCIIOTHBIX OCTaTKOB B
noyunenTuaHoM nenu. OHa yHUKaIbHA 715 J1I000T0 Oeka u onpeaenseT ero popmy, CBOCTBA U
byHKIMN.

3HAYUTENbHOE COBIAJICHUE IEPBUYHON CTPYKTYPhI XapaKTEPHO sl OEIKOB, BHITOTHSIOIINX
cxoaHble GYHKITMH. 3aMeHa BCETO JHUIIb OJHONH aMHUHOKHCIOTHI B OJTHOM U3 LIEeTIel MOKET N3MEHUTh
¢dbyHKIMIO MoJieKynbl Oenka. Hanpumep, 3aMeHa riryTaMHUHOBOM KHCIOThHI Ha BaJIMH PUBOJUT K
00pa30BaHI0 aHOMAJIHLHOTO TeMOTJIOOMHA U K 3200JIeBaHNI0, KOTOPOE HA3BIBACTCS
CEPIOBUIHOKJIETOYHAS aHEMUSL.

2. BropuuyHasi CTPYKTYpa — YIOPSAJ0UYEHHOE CBEPThIBAHUE MOJMIIENTUIHON LIENU B CIIUPAIh
(uMeeT BUJ pacTSHYTOH NPYKKUHBI). BUTKH crivpanu yKperuIstoTes: BOJIOPOIHBIMU CBA3SIMH,
BO3ZHUKAIOIIMMH MEXIy KapOOKCHIBHBIMU TpyIaMu U amuHorpymnmamu. [Ipaktudecku Bce CO- u NH-
rpyNnbl IPUHUMAIOT y4acTUE B 00pa30BaHUU BOJAOPOIHBIX CBSI3EH.

3. TpeTuuHasi CTPYKTYpa — YKIIAJKa TOTUNENTHIHBIX IIENei B rI100YIbl, BO3HUKAOIIAS B
pe3ynbTaTe BOSHUKHOBEHUS! XUMUYECKUX CBsI3el (BOAOPOIHBIX, HOHHBIX, TUCYIb(OUIHBIX) U
YCTaHOBJIEHUS TUAPO(HOOHBIX B3aMMOJEHCTBII MEXKIY pauKaTIaMi aMHHOKHCIOTHBIX OCTaTKOB.

4. YeTBepTHUHAasl CTPYKTYPA XapaKTepHa JIsl CJIOKHBIX OEJIKOB, MOJIEKYJIBI KOTOPBIX
o0Opa3oBaHbl ABYMS U O0JIee TII00YITaMH.

VYr1paTa 6eKOBOM MOJICKYJIONH CBOEH TPUPOTHON CTPYKTYpPHI Ha3bIBaeTcs AeHaTypanueii. OHna
MOKET BO3HUKHYTD MPU BO3JIEUCTBUH TEMIIEPATYPbl, XUMUUECKUX BEIIECTB, IPU HATPEBAHUU U
00JTy4eHUH.

Ecnu npu nenatypanuu He HapyIIeHbl IEPBUYHBIE CTPYKTYPBI, TO TP BOCCTAHOBJICHUH
HOpPMAaJIbHBIX YCIOBUN O€IOK CIOCOOEH BOCCO3/1aTh CBOIO CTPYKTYPY. DTOT MPOLIECC HOCUT
Ha3BaHue peHatypauus. CiieoBaTeIbHO, BCE 0COOCHHOCTH CTPOCHUS OeliKa OMPEIeNISIOTCS IIEPBUIHON
CTPYKTYpPOH.

CepnoBUIHOKIETOYHAS] aHEMUS — 3TO HACTIEICTBEHHAs OOJIE3Hb, IPU KOTOPOU SPUTPOIIHTHI,
y4acTBYIOLIHME B IEPEHOCE KUCIOPO/Ia, BRIMJISIIAT HE B BUJE JUCKA, a IPUHUMAIOT GopMy cepria.
HenocpeacTBeHHON TPpUYMHON U3MEHEHUS (DOPMBI SIBIISIETCS HEOOIBIIOE N3MEHEHUE XUMUYIECKOM
CTPYKTYPBI TeMOTJIOOMHA (OCHOBHOTO KOMITOHEHTA DPUTPOITUTA).

CHUMIITOMBI: TIOTEPS TPYAOCIOCOOHOCTH, MTOCTOSIHHASL OT/IBIIIKA, YYAIIEHHOE cepAreOneHue,
ITOHWKEHHBIN UMMYHHUTET.

OaHUM U3 IPU3HAKOB CEPIOBUIHOKICTOUYHON aHEMUU SIBIISIETCS KEITHU3HA KOKHBIX TOKPOBOB.

KoHTpo/ibHBIE BONIPOCHI:

Uro npeacTaBisioT coboi 6enku?

[Touemy GenKy HEB3s BEIBECTH OJTHON (HOPMYII0ii?
Urto Takoe nenTuaHas CBsi3b?

UTO MpOUCXOaUT MpU TUAPOIN3E OenKa?

Uro Takoe neHarypamus Oenka?

Urto Takoe peHaTypanus oenka?

KakoBsl hyHKIIMM OETTKOB B Opranu3me?

Nk =

IIpakTyeckas padora Nel(
«Ilnacrtmaccnl. Kayuyku. Bosioknay

Heﬂb: HU3YYUTH CBOICTBa ImIacTMaccC, Kay4yKoB M BOJIOKOH M O3HAKOMHUTBCA C UX IPUMCHCHUCM.

BricokoMoieKkyIsspHbIe coeMHeHus. Peaknny monumepusanuy U NOJUKOHICHCALIUH.
[Tonumepsl. [1nacTMaccel, BOJIOKHA, Kay4yKH.

BricokoMomnekysipHble BEIIECTBA, COCTOSIINE U3 OOJIBIINX MOJIEKYJI LIEMHOTO CTPOCHUS,
HA3BIBAIOTCS MOJMMEPAMHM (OT Tped. «IOJIU» — MHOTO, «MEPOC» — YacCTh).
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Mornekyna moivMepa Ha3bIBaeTCs MAKPOMOJIEKYJIOH (OT IPped. «MaKpocy — OOIBIIOH,
JUITMHHBIN). MonekynspHas Macca MaKpOMOJIEKYJI IOCTUTaeT JIeCATKOB — COTEH ThICAY (U Jaxke
MUJUTMOHOB) @TOMHBIX €UHULI.

CoeaunHeHus, U3 KOTOPHIX 00pa3yloTCsl MOJIUMEPHI, HA3bIBAIOTCS MOHOMEPAMHU.

['pyrima aToMOB, MHOTOKPATHO ITOBTOPSIOIIASCS B IIEITHOW MaKpOMOJICKYJIe, Ha3bIBACTCS
€€ CTPYKTYPHBIM 3BEHOM.

MoHoMepbI — HU3KOMOJIEKY/ISIPHBIEC BEIIECTBA, M3 KOTOPHIX 00Pa3yIOTCs MOJIMMEPHI.

CreneHb MOJTUMEPU3AIUH — YHCIIO, TTOKA3bIBAIOIIEE KOJTUYECTBO SJIEMEHTAPHBIX 3BCHHEB B
MOJIEKYJIE MTOJIMMepa.

CTeneHb NOJIMMEPHU3aIMU 00BIYHO 0003HAYACTCS MHICKCOM «N» 32 CKOOKaMH, BKIIIOYAIOIIUMU B
ce0s ctpykrypHoe (MoHOMepHOE) 3BeHO: (—CH—CHj—),.

Knaccupukanus moiumepon

[Tomumepbl, MAKPOMOJIEKYIIBI KOTOPBIX TOCTPOEHBI CTPOTO OMPEAEIEHHBIM CITIOCOOOM,
Ha3bIBAIOT PeryJasipHbIMU.

[TonmuMep Ha3bIBaeTCs CTEPeoperyasipHbIM, €CIIU 3aMECTUTENHN R B OCHOBHOM 1ienH
makpomoekyn (—CH,—~CHR-), pacnionoxxeHsl ynopsijoueHHO.

CrepeoperyasipHble oJuMepbl 001a1al0T TOPa3o JTYUIIMMU CBOMCTBAMH — IIACTUYHOCTBIO,
MIPOYHOCTHIO U TETUIOCTOWKOCTBIO; OHH CIIOCOOHBI KPUCTAIITU30BATHCS, B OTJIMYUE OT HEPETYIISPHBIX.

Kaaccnpukanusi mo cTpykrype

[To cTpykType nojJuMepshl IeNsATCs Ha: JINHeHHbIe, pa3BeTBJICHHbIE U MPOCTPAHCTBEHHbIE.

JInneiinnie Pa3BeTBiICcHHbIE IIpocTpancTBeHHBIE
CocrosT u3
MOCJIEI0BATEIHHOCTH
MakpomoJIeKyIIbl
MTOBTOPSIOIIUXCS 3BEHBEB C
Pa3BETBICHHBIX UMEIOT XUMUYECKUE CBSI3U UMEIOTCS U
00JIBIIUM OTHOIIEHHEM
OOKOBBIE OTBETBIICHUS OT MEXy LETsIMHU, 00pa3ys
JUTUHBI MOJICKYJIBI K €€ o
I[eMHU, Ha3bIBaEMOI MIPOCTPAHCTBEHHYIO CTPYKTYPY
MOTIEPEYHOMY pa3Mepy. N .
TJIAaBHOW WJIM OCHOBHOM Peszuna, gpenongpopmanvoecuonwvi
Lennronosa,
Kpaxman e cMoabl

noJausmujleH HU3Koco
OGGﬂeHu}Z, Kanpox

JIuHeliHbIe — MaKpPOMOJIEKYJIbI COCTOSIT U3 MOCIIEI0BATEILHOCTH TTOBTOPSIOIINXCS 3BEHBEB C
OOJIBIIMM OTHOIICHHEM JJIMHBI MOJIEKYJIBI K €€ TIOTIEPEYHOMY pa3Mepy (IeITI0I03a, TOTUITHIICH
HU3KOTO JaBJICHUS, KallpOH).

Pa3BeTBJIEeHHbIE — MaKpPOMOJIEKYJIBI KOTOPBIX HMEIOT OOKOBBIE OTBETBIICHUS OT I[EIH,
Ha3bIBaCMOM I'JITABHOM WIJIM OCHOBHOM (Kpaxmai).

CeTuaTble (IPOCTPAHCTBEHHbIE) — XUMHUYECKUE CBSA3U UMEIOTCS U MKy LIeTsIMU (pe3uHa,
(dheHonpopmanbIeruaAHBIC CMOJIHI).

Knaccupukanus mo npoucxoxiaeHnIo

[To criocoOy mostydeHus MoJUMepHI AeNATCS Ha: NPUPOAHbIE, CAHHTeTHYeCKHE H
HCKYCCTBEHHBIE.
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Cunrernueckue

IIpupoanbie BOJIOKHA HckyccTBeHHBbIE
BOJIOKHA
[Tony4aroT MOJHOCTHIO
[Tonyuatot
HenocpencrBeHHO XUMUYECKHUM ITyTEM B .
Mo upuKalye HaTypalbHbBIX
CYILECTBYIOT B IPUPOJIC peakuusIX MOIMMEPHU3ALUU U OIMEDOE
e XJI0ONOK MOJINKOHICHCAIIUU p
e ayemamHoe 80JI0OKHO
e wepcmob e Kanpow
. . e Yennyiouo
*  HAMYpanbHbulll WeaK *  HaUNIOH
e GUCKO3a
e Jlagcau

[IpupoaHbie moJIMMepbI HEMOCPEACTBEHHO CYIIECTBYIOT B MPHUpOAe (Kpaxmal, LeuIi0jI03a U

Ip.).

CuHTeTHYECKHE MOJUMePHI TIOTYYal0T MOTHOCTHI0 XUMUYECKUM ITYTEM B PEAKIIUX
MOJIMMEPH3AIUH U MTOJMKOHICHCANH (TTOTUATHIICH, MTOTUXJIOPBUHII, ()eHOI-POpPMaIbIeTHIHbIC
CMOJTBI, METHJIMETAKpWIIAT U T.1.). He MMEroT aHaIOroB B IPHUPO/IE.

HckyccTBeHHBIE — MTOTYYAIOT MOAU(UKALIMEH HATYPATbHBIX TOJTUMEPOB (BUCKO3a —
MoAuGUIIMPOBAHHAS [IEIUTIOI03a, pe3uHA —MO U (DUKAITMS HATYPATLHOTO Kay4dyKa).

Knaccupukanus mo XuMu4ecKoOMy XapakTepy

[To xuMHUYECKOMY XapaKTepy U COCTABY MOJIMMEPBI M XMMUUYECKHE BOJIOKHA OBbIBAIOT:
nou3¢upHbIe, NOJMAMHUIHbIC, 3JIEMEHTOOPraHHYeCKHe (HApuMep, KpeMHHHOpraHuYecKue

MoJIUMeEpPbHI).

HoaudpupHubie HommamugHbIe JIeMEHTOOPTraHNY€eCK
MOJIUMepPbI NMOJIMMepPbI ue

Conepxat aToMbl

Conepxar rpynmy -
COO Copepxar rpynny -CO- | Ipyrux XUM. 3JIEMEHTOB

Tascan NH,— (kpemHU# U ap.).

Haiinon, kanpon Kpemnutiopeanuueckue
(noausmunenmepegmanam,)
noaumepol

[HoaudpupHbIe MOJIMMEPLI — COIEPIKAT IPYIIY CIOXKHBIX 3(upoB -COO-,
IMoaunamuaHble MOJUMEPBLI — cOepKaT NeNTUAHYIO CBI3b -CO-NH;-.
DJIeMEeHTOOPraHN4YecKHue MOJTUMepPbl — COAEPKAT aTOMBI IPYTUX XUMHUECKUX 3JIEMEHTOB

(momumo C, H, O, N).

Knaccupukanus mo cnocody mosaydyeHust

[Tonmumeps! MOTyYaroT IUOO0 peakusIMy MOJIUMEPH3AIUH, JTHO0 MOJUKOH/IeH calue.

Honumepuzanus

IMonukonaeHcanus
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DTO MPHUCOCTUHCHUE OTHUX MOJICKYI K OO6pa3oBaHue MOIMMEpPa MPOUCXOIUT 32

JPYTUM 32 CYET pa3pbiBa KPATHBIX CBS3€N. cdeT peakiuu 3amereHus. [lpu
ITo0o4HbIE NPOAYKTHI, KAK NPABUJIO, HE 3TOM 00pa3yeTcs HU3KOMOJIECKYJIAPHBII
o0pa3sylorcs. MO0OYHBIH MPOAYKT.

THonusmunen, norunponuner u op. Denongpopmanvoecudnas cMoad, Kanpou

IMoanmepu3auus — mnpoiecc 00pa3oBaHMs BBICOKOMOJIEKYISIPHOTO BEUIECTBA(TIOTMMEPA)
MyTéM MHOTOKPATHOT'O MPUCOEANHEHUS MOJIEKYJI MOHOMEpA K aKTUBHBIM LIEHTPaM B pacTylien
MOJIEKYJIE MOJIUMEpa.

IMoamkonaeHcanus — npoiecc 00pa3oBaHUs BBICOKOMOJIEKYJISIPHBIX COeTUHEHU,
HpOTeKaIOH_II/Iﬁ 10 MCXaHHU3MY 3aMCIICHUSA U COHpOBO)KI[ElIOH.[HﬁCH BBIACJICHUEM HO60‘IHBIX
HU3KOMOJIEKYJIIPHBIX MMPOAYKTOB (OOBIYHO 3TO BOJA).

CaoiicTBa NOJIMMEPOB

ITo cBoiicTBaM MOIMMEPHI MOKHO Pa3/IeIUTh Ha: TEPMOPEAKTHBHbIE, TEPMOIIACTHYHbIE U
3J1aCTOMEpBblI.

TepMmopeakTHBHBIE TepMonnacTuyHbIe DJ1acToMepsbl
MenstoT popm
(opmy DnacTUYHbIE
IpU HarpeBaHUU U
N BEIIECTBA MPU Pa3HBIX
HennaBkue u HedaCTHYHBIE MATEPHUATIBL. COXPAHSIOT e€.
TeMIeparypax.
DenongopmanvoecudHvle CMOJIbL, NOTUYPEMAH Tonusmunen, .
Hamypanvhoiii
HOAUCTMUPO,
Kay4yK, NOIUXIOPONPEH
NOTUBUHUTIXIOPUO

TepmopeakTHUBHBIE MOJMMEPBI — TUIACTMACCHI, TIepepaboTKa KOTOPBIX B U3JENUS COMPOBOKIACTCS
HEOOpaTUMON XMMUYECKOHN peaKIne, IpUBOASIIEH K 00pa30BaHUIO HETUIABKOTO M HEPACTBOPHUMOTO
MaTepuana.

Hanpumep, dheHondopMaibaeruHpie CMOJIBI, TIOJIMYPETaH.

TepmoniacTUYHBbIE MOTUMEPBI — MEHSIOT (POPMY B HATPETOM COCTOSTHUU M COXPAHSIOT €&
MOCJIC OXJIAKICHUS.

Hanpumep, momu3TUICH, TOTUCTUPOI, TOTUXJIOPBUHUT U T.1.

DyacTroMepbl — 00J1a71aI0T BRICOKOAJIACTUYHBIMU CBOMCTBAMHU B IIUPOKOM HHTEPBAJIC
TEMIIEpaTyp.

Hanpumep, HaTypaJIbHBIN Kay4yK.

[Moaunmepu3auus ¥ NOJTUKOHIEHCAUS

IMonumepu3zamus

CreneHb MOJTUMEPU3AIUH — JTO YUCIIO, TOKA3BIBAOIIEE CKOJILKO MOJIEKYJI MOHOMEpa
COCIMHHUIIOCH B MAaKPOMOJICKYITY.

CTeneHb NOJIMMEPHU3aIMU 00BIMHO 0003HAYACTCS UHICKCOM «N» 32 CKOOKaMH, BKJIIOYAIOIIUMU B
ce0s ctpykrypHoe (MoHOMepHOE) 3BeHO: (—CH,—CHy-),

XapakTepHble NIPU3HAKH MOJIUMEPH3ALNHU.

1. B ocHOBe noaumepu3anyy JeKAT peaKuus NPUCOeIHHEeHHSI.

2. Tlonumepusanus — nenHasi peakuus, BKJIIOYaeT CTaJUN UHULIMMPOBAHUS, pOCTa U 0OOpbIBA LIETIH.
DJeMeHTHBIN cocTaB (MOJEKYIsIpHbIE (OPMYIIB) MOHOMEPA H MTOJIUMEpPA OIMHAKOB.
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Karanuzaropamu nomumepusani MOTYT ObITh: MeTAJIMYEeCKUil HATPHA, TEPOKCH/IBI,
KHCJIOPOJ, METAJLIOOPTraHUYeCKHe COeJUHECHUS, KOMIIEKCHbIE COC/IUHECHMS.

[Ipouecc oOpa3oBanHms BBICOKOMOJIEKYISIPHBIX COSAMHEHHIA TPH COBMECTHOW MOJIMMEPH3AIIUN
IBYX WX 00Jiee pa3Iu4YHbIX MOHOMEPOB Ha3bIBAIOT COMOJIUMePHU3aIUei.

KoHTpoJibHBbIE BOIPOCHI:
Uto Takoe noaumMepsl?

Ha xakue rpynms! AeasaTcs HOIUMEPHI?

JlaTb onpenieneHre miacTMaccam.

JlaTtb onpenieNeHne peakuy MOJIMMEPU3ALIUN U TIOJTUKOHIEHCAL1H.
Yro Takoe MOHOMEp U nosnumMep? B ueM ux otimuue?

Ha3zoBute n3BecTHBIE OHOIOIUMEPHI.

Kakue n1Ba Buja kaydyka pa3ianyaroT.

Uto Takoe ByJakaHU3aLUA?

XN A WD =

KTo mosny4unn cuHTETUUECKUIA KaydyK?

IIpakTyeckas padora Nell
«Ilepuoanuecknii 3axkoH u Ilepuonuyeckas cucrema xumudeckux iemenron . U.
MemnaeaeeBa»

Henb: PaccMOTpeTh B3aMMOCBSI3b COCTaBa U MJIEKTPOHHOU CTPYKTYPBI aTOMOB XUMUYECKUX
a1eMeHTOB ¢ ux noyioxkenuem B [ICXD JI.M.MeHneneeBa, NnepuoAMYHOCTh PACIOIOKEHUS SJIEMEHTOB U
M3MEHEHHUE AJICKTPOHHBIX KOH(UTYpaIuii IX aTOMOB, OTBEYAIOIIECE TEPHOIUIHOCTH U3MEHEHHS UX
CBOWCTB; 3HAUEHHUE MEPUOIUYECKOTO 3aKOHA JIJIsl PA3BUTHS HAYKU U TUAJIEKTUKO-MaTEPUATIbHOIO
MMOHUMAHUS IPUPOJIBI.

Iepuonnyecknii 3axkoH xumuuyeckux 3jiemMeHToB /I.U. MeHaeneeBa (coBpeMeHHas
(bopMyIHMpOBKa): CBOMCTBA XMMHUECKUX 3JIEMEHTOB, a TAK)KE MPOCTHIX U CIOKHBIX BEUIECTB, UMHU
00pa3yeMbIX, HaXOATCS B MEPUOINICCKON 3aBUCIMOCTH OT 3HAYCHHMS 3apsA/ia U3 aTOMHBIX s7Iep.

Ilepuoauueckasi cucrema /.. MenaeneeBa — rpaduueckoe BEIPAKECHHUE MEPUOTUIECKOTO
3aKOHa.

EcTecTBeHHBII Psi/i XUMUYECKUX JIEMEHTOB — PsIJI XUMHUECKHUX 3JIEMEHTOB, BEICTPOCHHBIX 110
BO3pACTaHMIO YMCIIa MPOTOHOB B ApaxX MX aTOMOB, WM, YTO TO K€ CaMO€, [0 BO3PaCTaHUIO 3apsii0B
sfiep dTUX aTroMoB. [1opsIKOBBIM HOMED AIEMEHTAa B 3TOM PSIIy PAaBEH YHCTY MMPOTOHOB B SIpe THOO0TO
aToMa 3TOTO AJIEMEHTA.

Tabnuia XUMUYIECKUX JIEMEHTOB CTPOUTCS MTYTEM «Pa3pe3aHus» €CTECTBEHHOTO psijia
XUMHUYECKUX DJIEMCHTOB Ha MEePHO/bI (TOPU30HTAIBHBIC CTPOKH TAOJIUIIBI) K OOBETMHEHUS B TPYIIIIBI
(BepTUKAIBLHBIE CTOIOIIBI TAOIUIIBI) JIEMEHTOB, CO CXOIHBIM JJICKTPOHHBIM CTPOSHUEM aTOMOB.

B 3aBucumocT oT cmoco6a 00beAMHEHUS AIEMEHTOB B TPYIIIBI TA0IHIIA MOYKET
OBITH IIMHHOMEPUOIHOM (B TPYNIIBI COOPAHBI AIEMEHTHI C OJJMHAKOBBIM YHCJIOM U THIIOM BaJIEHTHBIX
AJIEKTPOHOB) U KOPOTKONEPHOAHOM (B TPYIIbI COOpaHbI 3JIEMEHTHI C OJMHAKOBBIM YHCIIOM BaJICHTHBIX
AJIEKTPOHOB).

['pymmbl KOPOTKONIEPUOIHOM TaONULIBI IESATCS Ha MOATPYNIBI (TJIaBHbIE U MOO0YHbIE),
COBIIAJIAIONIUE C TPYIIaMH JIJTMHHONIEPHOIHON TaOIHIIBL.

Y Bcex aTOMOB 3JIEMEHTOB OJTHOTO MEPHO/ia OJMHAKOBOE YUCIIO SJIEKTPOHHBIX CIOEB, paBHOE
HOMeEpY Mepuoja.

Uucno sanemMeHToB B nepuojax: 2, 8, 8, 18, 18, 32, 32. BoibMIMHCTBO 371EMEHTOB BOCBMOTO
Nepuo/a MoIy4eHbl HCKYCCTBEHHO, MOCIIETHUE 3JIEMEHTHI 3TOT0 NIEpHOo/Ia ellle He CUHTe3upoBaHbl. Bee
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MIEPHOIBI, KPOME TIEPBOT0 HAYMHAIOTCS € JIEMEHTa, o0pasytoiiero menounoit meramt (Li, Na, K u T.
71.), @ 3aKaHYUBAIOTCS DJIEMEHTOM, oOpasyromuM Oiaropoanbii ra3 (He, Ne, Ar, Kr u 1. 1.).

B xopoTtkomnepnogHoii Tabnuiie — BOCEMb IPYII, KaKIas U3 KOTOPBIX JCTUTCS HA JBE
MOATPYMIBI (TJIABHYIO M TOOOYHYIO), B JUITMHHOTIEPUOAHON TaOIHIIE — MIECTHAIATh TPYII, KOTOPHIE
HyMepYITCs puMckuMu g pamu ¢ OykBamu A wim B, Hanpumep: 1A, I11B, VIA, VIIB. I'pynna 1A
JUTMHHOTIEPUOTHOW TaOIMIIBI COOTBETCTBYET TJIaBHOW MOATPYIIIE MEPBOI IPyNIbl KOPOTKONEPUOTHON
Tabuiel, rpynmna VIIB — moGodHol moArpyrine celbMOi TPYIITbI: OCTaIbHbBIE — AHAJIOTMYHO.

XapakTepuCTUKU XUMUYECKUX 3JIEMEHTOB 3aKOHOMEPHO U3MEHSIIOTCS B TPYIIAX U NEPHOJIaX.

3aganus
1. VYka3arp 37IeMEHT, B aTOM€ KOTOPOTO: a) 25 MpOTOHOB U 13 311eKTpoHOB, 0) 41 mpoToH u 20

3IIEKTPOHOB.

2. OmnpenenuTs ABa 3JIEMEHTA, B aTOME KOTOPBIX Ha MOCJIEIHEM SHEPIE€TUYECKOM YPOBHE: a) 4
BaJICHTHBIX 2JIEKTPOHA, 0) 7 BaJICHTHBIX JIEKTPOHA.

3. Ha3sBathb aBa 371IeMEHTa, B aTOME KOTOPBIX: a) 3 DJHEPreTUIECKUX YPOBHS, 0) 5
SHEPreTUYECKUX YPOBHS.

4. Ha3zoBuTte 371€MEHTbI, UMEIOIINE CIEIYIOIINE AIEKTPOHHBIE (OPMYIIbI:
a) 1s%2s%2p®3s%3p’,
6) 1s72s%2p°3s%4s’,
B) 15%2s72p°3s?3p®4s?3d'4p®5s'4d’.

5. VYkazaTh MECTOIOJIOKEHHE IEMEHTOB B [leproanueckoil cuCTeMe XUMHUECKUX JIEMEHTOB
J.. MenpeneeBa, HaMIIUTE JIEKTPOHHBIE (POPMYIIBI ATOMOB JIaHHBIX 3JI€MEHTOB: a) Ne37,
0) Ne30, B) Ne24, r) Ne50.

6. YeM CXOIHBI M YeM OTIMYAIOTCS TI0 COCTaBY M30TOTIIBI: &) 4019K 3919K, 0) 3517C1 3717C1.

7. HazoBute AUIIHUN OKCHUJI B PSIIY: OKCHJT KaJbIUsl, OKCUJI KaJIHsl, OKCUJ] YIIIepoa, OKCU]
MarHusi.

KoHTposbHbIE BOIPOCHI:

1. JlaiiTe onpeneneHre XUMHUYECKOTO AJIEMEHTA.

2. Kak onpenenuTts 4uciio NpoTOHOB, HEUTPOHOB U 3JIEKTPOHOB B arome? Jlokaxxure, 4To
aTOM — 3JIEKTPOHEHTpaJIbHAs YaCTHLIA.

3. Jaiite onpenaeneHue u30Tona.

4. Ywucno monbITOK KiaccupUKaud XUMHIECKUX 31eMeHToB 1o .M. MenaeneeBa, cuutas

BapuaHThl Tabnu, gocturano 50. Hekotopslie u3 yuensix (JI. Meiiep, 1. Hpronennac)

OUYeHb OJU3KO MOJIOILIN K OTKPHITHIO 3aK0HA. U BCe jke UM He yIalloCh IOBECTH CBOU

MIOTIBITKU JI0 3aBEPIICHUS. Y KAKUTE OCHOBHOM HEAOCTATOK B paboTax Bcex

npeamectseHHUKOB [[.1. Menneneesa.

UTo 1Mo0KKI B OCHOBY Kilaccuukanuu xuMudeckux snemerToB J[.M.Menneneen?

HazoBuTe 1aty OTKphITHS MEPUOINUECKOTO 3aKOHA U €r0 COBPEMEHHYIO (DOPMYITHPOBKY.

Kewm u rae pa6oran /.M. MenzaeneeB Bo BpeMsi CBOETO BEITUKOT'O OTKPBITHS?

Koro JI.1.MeHnneneeB Ha3bIBal «YKPEIUTEIAMMU» NEPUOINYECKOTO 3aKOHA?

® N

IIpakTHyeckas padora Nel2
«CTpoeHue aToMOB»
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Heab: 0600muUTH 3HaHUS 00 AIIEKTPOHHOM CTPOCHHH aTOMOB XMMHYECKHX 3JIEMEHTOB;
3aKpENUTh YMEHUS M HAaBBIKK COCTABJICHUS DJICKTPOHHBIX (HOPMYJT aTOMOB XUMHUYECKUX JIEMEHTOB, &
Takxke ux rpadpuueckux uzodpaxeHuid. OTpaboTaTh OCHOBHBIC MMOHATHS: «AJIEKTPOHHOE 00IaKO0»,
«aTOMHasi OpOUTAITBY, «PATAYCH.

ATOM COCTOUT U3 ATOMHOT0 SIIPA U 3JIEKTPOHHOM 000J10YKH.

SIapo aToMa COCTOUT U3 IPOTOHOB (p ) U HEHTPOHOB (n"). Y atoma BOZOpPOZA SIAPO COCTOUT U3
OJIHOTO MPOTOHA.

Yucno nporosos N(p ) paBHO 3apsy spa (Z) U IOPSAKOBOMY HOMEPY dIEMEHTa B
eCTECTBEHHOM DSy JIEMEHTOB (M B IIEPHOIUUCCKOl cHCTeMe 3eMeHToB). N(p') = Z

Cymma uncia Heitrporos N(n”), 0603HagaeMoro mpocto GykBoii N, i dmcia
MIPOTOHOB Z HA3BIBACTCS MACCOBBIM YHCJIOM M 0003HaYaeTCsl OYKBOM A.

A=Z+N(6)

DJeKTpoHHass 000JI09Ka aTOMa COCTOMT M3 ABUKYIIUXCS BOKPYT sIpa dJIEKTPOHOB (e).

Yucio >1meKTpoHOB N(e') B 3IeKTPOHHON 000J10YKe HEUTPATIHLHOTO aTOMa PaBHO YUCITY
MPOTOHOB Z B €r0 fAJIpe.

XuMH4eCKHii 3JIeMeHT — BUJI aTOMOB (COBOKYITHOCTb aTOMOB) C OJMHAKOBBIM 3apsIoM sipa (C
OJIMHAKOBBIM YHCJIOM IIPOTOHOB B SIpeE).

H30T0N — COBOKYITHOCTH ATOMOB OJHOTO 3JIEMEHTa C OJJUHAKOBBIM YHCIIOM HEHTPOHOB B Ipe
(MM BUJT aTOMOB C OJIMHAKOBBIM YHCJIOM IMPOTOHOB M OJMHAKOBBIM YHCJIIOM HEHTPOHOB B S/IpE).

Pa3Hble H30TOMBI OTIIMYAIOTCS APYT OT APYyra YUCIOM HEUTPOHOB B SApaX UX aTOMOB.

O06o03HaueHue OT/AEIBHOTO aTOMa WJIM U30TOTIA.

AToOMHasi OpOUTAJIb — COCTOSIHUE JIEKTPOHA B aTOMeE. Y clIOBHOE 0003HaueHue opourtanu — .
Kaxmoit opOUTaIl COOTBETCTBYET AJIEKTPOHHOE 00JIAKO.

OpOuTanu peanbHBIX aTOMOB B OCHOBHOM (HEBO30Y>KJICHHOM) COCTOSTHUM OBIBAIOT YETHIPEX
TUIIOB: S, p, d U f.

OpOuTau 0gHOTO CJI0s1 00Pa3yIOT FIEKTPOHHBII («IHEPreTH4YecKuii») YpoBeHb, NX SHEPTUH
OJIMHAKOBHI Y aTOMa BOJIOPO/1a, HO Pa3IMYaroTCs y JPYTUX aTOMOB.

OpHOoTUITHBIE OPOUTAIIN OJJHOTO YPOBHS IPYNIHUPYIOTCS B 3JIEKTPOHHbIE
(3HepreTu4ecKue) NOTypOBHU:

S-TIOAYPOBEHb (COCTOUT U3 OHOMN S-OpOUTAN), ycIoBHOE 0003HaYeHue — .

Pp-TIOTypOBEHb (COCTOUT U3 TpeX p-opoburaneil), ycnosHoe o0o3Hauenue — [T

d-nolypOBEHb (COCTOUT U3 MATH d-opOuTaneil), ycinoBHoe obo3HaueHne — CITTT.

f-1oypoBeHb (COCTOUT U3 CeMH f-opOuTaneii), ycioBHoe o0o3HaueHne — I TTTTT1.

DHepruu opOUTaIe 0JHOTO IO TYPOBHS OJTMHAKOBHI.

[Tpu 0003HaUEHNH TOYPOBHEN K CUMBOIY IOAYPOBHS 100aBisieTcss HOMEP CJI0s (3JIEKTPOHHOTO
YpOBH$1), Haripumep: 2s, 3p, 5d 03HavaeT s-moiypoBEHb BTOPOTO YPOBHS, p-IIOAYPOBEHb TPETHETO
YPOBHSI, d-TIOJTyPOBEHB ISATOTO YPOBHSI.

OO6r1ee yncio MoypoBHEH Ha OJHOM YPOBHE paBHO HOMEPY ypoBHs . O01iee unciao opouranei
Ha OJIHOM YPOBHE PaBHO 71°. COOTBETCTBEHHO STOMY, OOIIIee YHCIIO 00IAKOB B OHOM CIIOE PABHO
TaKKe 1.

O6o03nauenus: O — cBoboaHas opdutas (0e3 3IeKTPOHOB),

e - OpOHUTANb C HECTIAPEHHBIM JIEKTPOHOM,

— opOUTAIb C BNEKTPOHHOU Mapoi (C IBYMS JIEKTPOHAMH).

[Topsitok 3amoTHEHUs YIIEKTPOHAMH OpOUTANIel aTOMa ONPEAEISETCS TPEMs 3aKOHAMU TTPUPO,IBI
(bopMynMPOBKHU JaHBI B PUIIOKECHHUH 2):

BaJjieHTHBIE 3J1eKTPOHBI — JIEKTPOHBI aTOMA, KOTOPBIE MOTYT MIPUHUMATH y4acTHe B
00pa30BaHNM XUMHUYECKHX CBsA3eH. Y 11000T0 aToMa 3TO BCe BHEIIHUE 3JIEKTPOHBI TUTIOC T
MIPEIBHEIITHUE JIEKTPOHBI, YHEPTHUSI KOTOPBIX OoJIbllle, yeM y BHemmHuX. Hanmpumep: y atoma Ca
BHEIIHHUE IIEKTPOHBI — 45°, OHM 7K€ 1 BATCHTHBIE; Y aToMa Fe BHEIIHME 2eKTPOHBI — 457, HO y HEro
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ecThb 3d6, CJIEIOBATENLHO Y aTOMa jKeJie3a 8 BaJICHTHBIX 2JIEKTPOHOB. BasieHTHas snekTporHast popmyna
aToMa KaJIbIUg — 4s2, a atoMma xenesa — 4s23d°.

3aganusa
+ - - + +
1. Hamuumre snextporsblie dopMyist s noros: Fe?', CI, S*, Cu®’, Cr*™.

2. Hammmure snexTpoHHYI0 opMyIry aToma xkene3a. Kak pacnpenemnsitoTcst 2JIeKTPOHBI Ha
d - mogypoBHe? YKaKuTe BBICIIYIO BAJICHTHOCTH JKeJe3a.

3. CocraBbTe 3JIEKTPOHHBIE CXEMbI CTPOCHUSI MOJIEKYJI. B Kakol MoJiekyJsie CBsI3b
koBajieHTHas nossipHasi: a) Cl, 6) Hy, B) HCI, r) NaCl.

KoHTpoJibHbIE BONIPOCHI:

o Kakoe crpoenne nmeer atom?

o Kakue anemMeHTapHbIe YaCTHUIIBI BXOAST B COCTaB sijipa atoma? Kak onpenensiercs 3apsij siapa
aroma?

e UYro onpexnenser cyMMa IPOTOHOB U HEUTPOHOB?

e JlaiiTe onpeneneHne XUMUYECKOTO JIEMEHTA.

o Kak onpenenuTs 4ucio NpOTOHOB, HEUTPOHOB U 3JIEKTPOHOB B aToMe? J[OKakuTe, 4TO aToM —
AJIEKTPOHEUTpaIbHAS YaCTHIIA.

IIpakTyeckas padora Nel3
«XHMHYeCKHe peaKkmumn»

ean: yrioyOuTh 1 0000IIUTE TEOPETUUECKUE 3HAHUS 00YJAFOITUXCS O XUMUYECKUX PEAKITUSX,
HAYYHUTHCS BBIMOJHATH PACUEThI, HCIOIB3Ys (HOPMYIIBL.

XuMHYECKHEe PeaKIMH — 3TO TaKOW BUJ B3aUMOJEHCTBUS YaCTHULL, KOTIa U3 OJHUX
XMMHYECKUX BEIIECTB MOTYYAOTCA IPYTHUE, OTIUYAIOIIMECS OT HUX 110 CBOMCTBAM M CTPOCHHUIO.
BemiectBa, KOTOphIe BCTYNAKT B PEaKIIMIO — peareHThl. BemiecTBa, KOTOpbie 00pa3yloTcs B X0/
XUMHYECKON PEaKI — MPOAYKTHI.

B xone xuMHUueCcKO# peakiuu pa3pymarTcs XUMIIECKIE CBSI3U, U 00pa3yIOTCsl HOBBIE.

B xo1e xuMHUecKrX peakiuii He MEHSIOTCSI aTOMBI, Y4aCTBYIOIIUE B peakiuu. MeHsSeTcCsl TOIbKO
MOPSZIOK COSMHEHHSI aTOMOB B MOJIeKyJax. Takum o0pa3oB, YMCIIO aTOMOB OJTHOTO U TOTO YK€ BEIIEeCTBA
B XOJI€ XUMHUYECKON PEakIiMyu HE MEHSETCA.

XVMUYECKUE peaKIny KIACCUPUIUPYIOT IO Pa3HbIM MTpU3HAKaM. PaccMOTpUM OCHOBHBIC BUIBI
KJIaCCU(PUKAIIMHA XUMUYECKUX PEAKITHA.

Kinaccupukanus no 4uciy U COCTaBy pearupyoumx BelecTs

[To cocTaBy M YHCITY pearupyronIux BEMIECTB Pa3AC/ISIIOT PEaKIIiu, TpoTeKaronme 0e3
M3MEHEHUs COCTaBa BEILIECTB, U PEAKLIUU, TPOTEKAIOIUE C U3MEHEHUEM COCTaBa BEIIECTB:

1. Peakuuu, nporekarniue 0e3 u3MeHeHUs1 cocTaBa BeulecTs (A — B)

K Takum peakuusiMm B HEOPraHM4eCKOil XMMUM MOKHO OTHECTH aJIZIOTPOIHBIE MEPEX0/IbI
MPOCTHIX BEMIECTB U3 OAHOU MOIU(DUKAIIUN B JPYTYIO:

SpOMﬁI/I‘{eCKaﬂ - SMOHOKJ’IHHH&H‘

B oprannyeckoil XMuMHHM K TAKUM PEAKIUSAM OTHOCATCS peaKkuuu U30MepHu3aluu, Korjaa u3
OJTHOTO M30Mepa MOJI IeHCTBUEM KaTaan3aTopa U BHEITHUX (PAKTOPOB MOTydaeTcst APYroi (kax
IIPaBWJIO, CTPYKTYPHBIN U30MED).

Hanpumep, nzomepusaius Oyrana B 2-MeTHIIIPOIIaH (M300yTaH):

CH3-CH2-CH2-CH3 — CH3-CH(CH3)-CH3.

2. Peakuum, nporexkawime ¢ U3MeHeHHEM COCTaBa
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. Peakuum coenunenusi (A + B + ... — D) — 3T0 Takue peakiuu, B KOTOPIX U3 ABYX U
0oJ1ee BelecTB 00pa3yercs 0JIHO HOBOE CIIOKHOE BellecTBO. B Heopranmyeckoi XMMHUH K peaklyusIM
COCIMHEHUS OTHOCSITCS PEAKIIUU TOPEHUS MTPOCTHIX BEIIECTB, B3AaMMOJICHCTBIE OCHOBHBIX OKCHIIOB C
KHCIIOTHBIMU U JIp. B opranuyeckoii XuMHM Takue peakliMi Ha3bIBAIOTCS
peakusMy npucoefuHeHus1. Peakuumn npucoeanHeHusi — 3TO TaKHe PEAKIINH, B X0JI€ KOTOPBIX K
paccMaTpuBaeMOU OpraHMYEeCKON MOJIEKYJIE IPUCOEUHIETCA pyrast Mosiekyna. K peakuusam
MPUCOSAMHEHUSI OTHOCATCS PEAKINH IMAPUPOBaHus (B3aUMOICHCTBHE C
BOJIOPOJIOM), THAPATAIUM (TIPUCOSTUHEHNE BOIbI), THAPOraJoreHHpoBaHus (TIPUCOSTUHEHNE
raJJOreHOBOJIOPO/Ia), MOJIMMepHu3aus (IpHCcOeIMHEHNE MOJIEKYI IPYT K APYTy ¢ 00pa3oBaHHEM
JUTMHHOM LIETIOYKH) U JIP.

Hanpumep, rugparanus :

CH,=CH, + H,O — CH;-CH,-OH

. Peakuuu pasioxenusi (A — B + C + ...) — 3To Takue peakiuu, B X0/I¢ KOTOPhIX U3
OJTHOM CTIO’KHOM MOJIEKYJIBI 00pa3yeTcss HECKOJIbKO MEHEEe CII0KHBIX HITH MPOCTHIX BemecTB. [Ipu aTom
MOTYT 00pa30BBIBAThCS KaK MPOCTHIC, TaK M CIOKHBIC BEIIECTBA.

Hanpumep, npu paznoxeHHH NePOKCHAA BOAOPOAA:

2H,0, — 2H,0 + O,.

B opranuyeckoii XMMHH pa3/IesSiOT COOCTBEHHO PEAKIINH Pa3NIOKEHUS U PEeaKIIUu
oTuieruieHus. Peakunu oTuienyieHus1 (3JIMMHUHUPOBAHMS) — 3TO TaKUE PEAKIUU, B XOJ€ KOTOPBIX
MIPOUCXOAUT OTPHIB ATOMOB WJIM ATOMHBIX TPYII OT UCXOJHON MOJIEKYJIbI IPU COXPAHEHUH €€
YIJIEPOJHOTO CKEJIeTA.

Hanpumep, peakiys OTIIEIUICHHUS BOAOPO/A (IETUIPHUPOBAHUE) OT MPOMAHA:

C;Hy — C:;Hg + Hy

Kaxk npaBuio, B Ha3BaHUM TaKUX PEAKIUN €CTh MIPUCTABKA «€». Peakiuu pa3inoxkeHus B
OPraHNYeCKOM XUMHH MIPOUCXOJIAT, KaK MPABUIIO, C PA3PbIBOM YIIIEPOJIHOM LIETH.

Hanpumep, peakiiis KpeKuHra dyrana (pacuieruieHue Ha 0oJiee mpoCThie MOJICKYIIbI IPU
HarpeBaHUU WJIM MO JCHCTBUEM KaTallu3aTopa):

C;H;) — CH4 + C,Hg

. Peaknuu 3amMeieHus1 — 3TO TaKUE€ PEAKIUH, B XOJ€ KOTOPBIX aTOMbI UJIU TPYIIIbI
aTOMOB OJTHOTO BEIIECTBA 3aMEILIAI0TCsl HA aTOMbI WJIU TPYIIBI aTOMOB JAPYroro Beiiectsa. B
HEOPraHM4ecKO XMMMU 3TH PEAKIIUH MPOUCXOIAT MO CXEME:

AB+C=AC+B.

Hanpumep, 60s1ee akTHBHBIE TaJ10T€HbI BRITECHSIIOT MEHEE aKTUBHBIC U3 COSTUHEHUH.

B3anmoaeiicTre oguaa Kajaus ¢ XJ0poOM:
2KI + Cl;, — 2KCl + L.

3amemarbCsi MOTYT KakK OTJEIbHBIE aTOMBI, TaK U MOJIEKYJIBI.

Hanpumep, npu crijiaBieHUN MeHee JieTy4de OKCH/IbI BRITECHSAIOT 0oJiee JieTy4une U3 COJIeil.
Tak, HeneTyuuil OKCHI KPeMHMS BBITECHSIET OKCUJI YIiiepoa U3 KapOoHATa HATPUS NPU CIUIABJICHUU:

Na,CO; + Si0O; — Na,SiO; + CO,

B opranmyeckoil XUuMHH PEaKLIUU 3aMEIICHUS] — HTO TaKUE PEAKIUH, B X0JI€ KOTOPHIX YaCTh
OPraHuYecKoil MOJIeKYJIbI 3aMelaeTcs Ha Apyrue yactuubl. [Ipu 5TOM 3aMelieHHast yacTuIla, Kak
MPaBUJIO, COEAUHSETCS C YaCThIO MOJIEKYJIbI-3aMECTUTEIIS.

Hanpumep, peakiiyisi XJI0pMPOBAHUS MeTaHA:

CH; + Cl, — CH;Cl1 + HCI

[To uncy YacTuIl ¥ COCTaBY MPOAYKTOB B3aMMOJICHCTBHS 3Ta PEaKIIUs OOJIBIIE OX0XKa Ha
peakiuto oomeHna. Tem He MeHee, M0 MeXaHU3MY TaKasi PeaKIus SIBISICTCS PeaKIuei 3aMeIIeHus.

. Peaknuu o0MeHa — 3TO Takue pEaKIMU, B XOJ€ KOTOPBIX JIBa CIIOKHBIX BEIIECTBA
00OMEHHUBAIOTCS CBOUMH COCTABHBIMH YaCTSIMU:

AB+CD=AC +BD
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K peakuusm oOMeHa OTHOCATCS peaKIIMH HOHHOT0 00MeHa, TPOTEKAIOIINe B paCTBOPAX;
peakyy, WITIOCTPUPYIOIINE KUCIOTHO-OCHOBHBIE CBOMCTBA BEILIECTB U IPYTHUE.

IIpumep peakunu 0OMEHA B HEOPTaHUYECKOH XUMHUHM — HEUTpaTu3aIisi COIAHOM KHCI0ThI
1EJI0YbI0:

NaOH + HCl = NaCl + H,O

IIpumep peakiuu oOMeHa B OPraHMYECKOM XUMUU — B3aMMO/IeiiCTBHE YKCYCHOMH KHCJIOTHI €

1eJI0YbIO:
CH;-COOH + KOH = CH;-COOK + H,0

Kiuaccnpukanusi XuMHYeCKHX PeaKIU 110 U3MEHEHHMIO CTENeHH OKHUCJICHUS 3JIEMEHTOB,
o0pa3yrommx BelecTBa

I1o n3MeHEeHM IO CTeNeH! OKHMCJICHUS JIEMEHTOB XUMUYECKHUE PEAKIIMU JIETIAT
Ha OKMCJIHUTEJIbHO-BOCCTAHOBUTE/IbHbIE PEAKIMH, U PEAKIIUU, Uylie 0e3 H3MeHEeHUs CTeneHel
OKHCJICHHS] XUMUYECKHX JJIEMEHTOB.

. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBbIE peakuuu (OBP) — »To peakuuu, B xoae
KOTOPBIX CTeNeHU OKUCJIEeHUs BEIIeCTB M3MeHsI0Tesl. [Ipy 3TOM mpoucxoauT oOMeH 3JIeKTPOHAMM.

B Heopranmueckoii XMuMUM K TaKMM PEAKIUSAM OTHOCSTCS, KaK MPABUIIO, PEAKIIUH PA3JIOKEHUS,
3aMEIleHNs], COEJUHEHHUS], U BCE PEaKLIMM, UYIIHE C y9aCTHEM NPOCTHIX BewlecTs. /s ypaBHUBaHUS
OBP HCnIosB3yIOT METO/T 3JIEKTPOHHOI0 6aj1aHca (KOJIMYECTBO OTAAHHBIX 3JIEKTPOHOB JIOJIKHO OBITH
PaBHO KOJIMYECTBY MOJTYUYEHHBIX ) UM METO/ 3JIEKTPOHHO-HOHHOT0 0ajiaHca.

B opranuyeckoii XumMuu pa3JieisioT peaklMi OKUCICHHS 1 BOCCTAHOBIICHHUS, B 3aBUCUMOCTHU OT
TOr0, YTO MMPOUCXOJUT C OPraHUYECKON MOJIEKYIIOM.

Peakunu oxkucJIeHHs1 B OpraHUYECKON XUMHUHM — 3TO PEAKILIMH, B X0/I€ KOTOPBIX YMEHbILAETCS
YK CJI0 aTOMOB BOIOPO/AA WM YBEIUYMBACTCS YMCIIO ATOMOB KHCIOPOAA B UICXOHON OPraHMYECKOU
MOJIEKYJIE.

Hanpumep, okrciieHHe 3TaHoJIa MO/ IEUCTBUEM OKCHJIa MEJIH:

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

Peakuuu BOCCTAHOBJICHUSI B OPTAHMYECKON XHUMHUH — 3TO PEAKLUH, B XOJI€
KOTOPBIX YBEJTHYUBAETCH YHUCJI0 ATOMOB BOA0OPO/A WM YMEHbIIAETCS YMCJI0 AaTOMOB KHCJIOPOAA B
OpraHNYeCKON MOJIEKYJIE.

HanpuMmep, BOCCTaHOBIIEHHE YKCYCHOTO AJIb/IeTrH/1a BOJOPOIOM:

CH;-CH=0 + H, — CH;-CH,-OH

. IIpoTomMTHYECKHE peaKIMU U PeaKIuu 00MeHa — 3TO TaKHe PeaKIuu, B XOJe
KOTOPBIE CTENIEHN OKUCIIEHUSI aTOMOB HE U3MEHSIFOTCSI.

Hanpumep, HeliTpanu3anys e1KOro HaTpa a30THOM KUCJI0TOM:

NaOH + HNO; = H,0O + NaNO;

Knaccupukanus peakuuii no renaoBomy 3¢ gexry

[To TeroBomy 3¢ (eKTy peakiuu pa3eisioT Ha IK30TepMUYecKHe 1 JHA0TepMUYecKHe.

JK30TepMHUYeCKHe PEAKIIUH — 3TO PEaKLUU, COMPOBOKAAIOITUECS BbIICIICHUEM SHEPTUU B
dbopme temnoTel (+Q). K TakuM peakiiusiMm OTHOCSATCS TTOYTH BCE PEAKIIUN COCTUHCHMUS.

Hckiarouennss — peakius a30Ta ¢ KUCJI0POAOM ¢ oOpa3oBanreM okcuaa azora (II) —
SHAOTEPMHUYECKAs:

N, + 0, =2NO - Q
Peakuust ra3000pa3Horo BoaA0poaa ¢ TBEpAbIM HOIOM TaKKe IHAOTEPMHUYECKAS:
H2 + 12 =2HI - Q
DK30TepMUYECKHE PEAKIINH, B XOI€ KOTOPBIX BbIIEISIETCS CBET, HA3bIBAIOT PEaKIUSIMU TOPEHMS.
Hanpumep, ropenue merasa:
CH;+ 0,=C0O, + H,O
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Taxoxe IK30TEPMUYECCKUMHU SBJIAIOTCA:

. PEAKIMH eJTOYHbIX METAJJIOB C BOAOH;

. peaKu, CONPOBOKAAIOIINECS B3PbIBOM,;

. pas3yoKeHue JMXpoMaTa aMMOHHUS («BYJIKaHUUKY);

. oOpazoBanne ammuaka: N, + 3H, = 2NHs;

. peaKuy HeMTPAJTU3AUM;

. CHHTEe3 METaHO1a;

. AJIIOMOTEPMHS;

. peaxkiuy, B KOTOPbIX M3 MeHee CTa0WJIBHBIX BelllecTB 00pa3ylTcs 0osee cTa0MIbHbIE;
. B OPraHUYECKOM XMMHUH — peaKkui NPHCOeANHEHMS, PEAKLIUU TOPEHHSs, OKHCICHUS U

Ap.
OHA0TepMUYECKHEe PeaKIIUN — ITO PEAKIIMH, COITPOBOXKIAIONTNECS MOTJIOIeHHeM YHEPIUH B
dbopme TernoTsl (— Q). Kak npaBuiio, ¢ MOTIOMIEHUEM TETUIOTH HAET OOIBIINHCTBO
peakmuii pasJioskeHus (peakiuu, TpeOyIoIre JUTUTSIILHOTO HarpeBaHus).
Hanpumep, paznoxxeHue H3BeCTHIKA:
CaCO; — CaO +CO,-0Q
Takxe FJHI0TEPMUYECKUMU SIBIISIOTCS:

. peaKknuu rupoJiu3a;
. peakuuu, uaylye ToJAbKO MpH HATPEeBAHNUH,
. peaxkiuu, MpoTeKaroie TOJILKO MPH 04eHb BHICOKHX TeMIlepaTypax WM MoJ

AeHCTBHEM JIEKTPHYECKOr0 pa3psaaa.
Hanpumep, npeBpamieHne KMCIOpoJa B 030H:
302 = 203 — Q
B oprannyeckoil XMuMHH C MMOTJIONIEHUEM TEIUIOTHI UAYT peakuu pazioxeHus. Hanpumep,
KPEKUHT MeHTaHA!
CsH;; — C;Hg + C;Hs - Q

Knaccupukanus XuMuueCKUX peakiuid 0 arperaTHOMY COCTOSTHHIO Pearupyrommx
BemiecTB (1o azoBomy cocTaBy)

BemiectBa MOTYT CyIIeCTBOBATH B TPEX OCHOBHBIX arperaTHbIX COCTOSIHUSIX —
TBEPAOM, )KMIAKOM U razoodpaznom. Ilo ¢pazoBomy cOCTOAHMIO PA3IETAIOT
peakli TOMOTeHHbIE 1 TeTeporeHHbIe.

. I'oMorenHsble peakMu — 3TO TaKHWE PEAKLIMH, B KOTOPBIX PEArupyroiive BemecTsa u
MPOAYKTHI HAXOJATCSA B OMHOM (a3e, M CTOJKHOBEHHE PEarupyromnx YacTUI] IPOUCXOIUT BO BCEM
o0bemMe peakinoOHHOU cMecH. K roMOreHHBIM peakIisiM OTHOCAT B3aUMOJICHCTBHS JKMIKOCTb-
JKMIKOCTD U ra3-ras.

Hanpumep, okuClIeHNE CEPHUCTOIO ra3a:

ZSOZ(F) + Oz(r) = 2S03(r)

. I'ereporeHHble peakiuM — HTO PEAKIMH, B KOTOPBIX PEAarnpyronInue BENeCTBA U
MPOAYKTHI HAXOJATCA B pa3HbIX (pa3zax. [Ipu 3TOM CTOJTKHOBEHHE pearupyromnx YacTUI] IPOUCXOIUT
TOJIBKO HA TPAHMIIE CONPUKOCHOBeHM (pa3. K TakuM peakuusam OTHOCATCS B3aUMOJEHCTBHS ra3-
JKMIKOCTh, I'a3-TBepaas (pa3a, TBepAas-TBepaas, U TBepaas ¢a3za — KHIKOCTb.

Hanpumep, B3auMoeliCTBHE YIJIEKHCIOI0 Ia3a U THAPOKCHIA KAJIbIUA:

COQ(F) + Ca(OH)z(p_p) = CaC03(TB) + HQO

st kmaccuukanuy peakuuii mo ¢ga3oBOMY COCTOSIHHIO TIOJIE3HO YMETh OTIPENIETsATh (pa3oBbie
COCTOSIHHSI BeIeCTB. JTO I0CTAaTOYHO JIETKO ClIeaTh, UCIIOJIb3YS 3HaHUS O CTPOCHUH BELIECTBA, B
YaCTHOCTH, O TUIIAX KPUCTAIIINYECKON PEIIECTKH.

BemecrBa ¢ HOHHO, aTOMHOM WM METAJIMYECKOM KPUCTAVIHYECKOM pPelIeTKOM, KaK
MIPaBWJIO TBEPAbIe ITPU OOBIYHBIX YCIOBHUAX; BEIIECTBA C MOJIEKYJISIPHOI pelieTKoil, Kak
MIPABIIIO, KUAKOCTH WIH ra3bl MPU OOBIYHBIX YCIOBHUSX.
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O6paTHTe BHUMAHHC, UYTO IIPHU HArpCBaHUHN HUJIN OXJIAXKIACHHUU BCIICCTBA MOT'YT ICPECXOAUTH U3
omHOro (ha30BOr0 COCTOSHUS B APYyroe. B TakoM cirydae HEOOXOIUMO OPUEHTHPOBATHCS HA YCIOBHS
NPOBEEHUS KOHKPETHOM pPeakuu U GU3MIeCcKre CBONCTBA BEIECTBA.

Hanpumep, nojydeHre CHHTE3-ra3a IPOMCXOJUT IPU OYE€Hb BBICOKHX TEMIIEPATYpPax, NPy
KOTOPLIX BOJAA — IMap:

CH4(F) + HZO(F) = CO(F) + 3H2(r)
Taxum 06pa3om, MapoBasi KOHBEPCUs METAHA — IOMOTeHHAs! PeaKius.

Knaccudukanusi XMuMHYECKHX peaklMii 10 y4acTHIO KaTaJau3aTopa

Karanu3aTop — 3To Takoe BEIECTBO, KOTOPOE YCKOPSIET PEAKIUIO, HO HE BXOAUT B COCTAB
MIPOAYKTOB peakuuu. Katanuzarop y4acTByeT B peakiuu, HO IPAKTUYECKH HE PACXOLYETCS B X0JI€
peakuuu. YciIoBHO cxeMy aelcTBus karanuzaropa K npu B3aumozeiictBun Bemects A + B MoxkHO
M300pa3uTh TaK:

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

B 3aBucuMOCTH OT HANMUKS KaTaIM3aTOpa Pa3inyaloT KaTAIUTUYECKUE U HEKATATUTUYECKUE
peakuuu.

. KaranuTn4yeckne peaknmu — 3TO PEAKIMH, KOTOPBIE UAYT C YH4aCTHUEM KaTaJu3aTOpPOB.
Hanpumep, paznoxenue 6eproneroBoii conmn: 2KClO; — 2KCI + 30,.

. HekaTaauTnyeckue peakiuu — 3TO PEaKIUK, KOTOPbIe UAYT 0e3 yyacTus
KaTaJIn3aTopa.

Hanpumep, ropenue srana: 2C,Hg + 50, = 2CO, + 6H,O0.

Bce peakuuu, npoTekaromye ¢ y4acTHEM B KIIETKAX XKUBBIX OPTraHU3MOB, IPOTEKAIOT C y4aCTUEM
0cOOBIX OEIKOBBIX KaTaJIn3aTopoB — (epMeHTOB. Takue peakinu Ha3bIBAIOT hepMEHTATHBHBIMHU.

bonee nonpoOHO MexaHU3M AeCTBUS U QYHKIIUU KaTAIU3aTOPOB PACCMATPUBAIOTCS B
OTACIbHOH CTAaThE.

Kaaccndukanusa peakumii o cnocoOHOCTH NPOTEKAaTh B 00PaTHOM HaNpaBJICHUH
OOpaTuMble peakIiMu — 3TO PEAKIUU, KOTOPBIE MOT'YT IPOTEKaTh U B IPSIMOM, U B U 00paTHOM
HaIlpaBJICHUN, T.€. KOTJa IIPY JaHHBIX YCIOBHAX IPOAYKTHI PEAKLIUA MOT'YT B3aUMOJACHCTBOBATh APYT C

IPYTOM.
K oOpatuMbIM peakuusM OTHOCSTCS:

. OOJIBIIMHCTBO TOMOT€HHBIX PEaKIIHH,

. STepUPHUKAIINS;

. peaKIuy THAPOIIN3a;

. THJIPUPOBAHUE-JIETUPUPOBAHHE,

. THpaTaus-IeTHIpaTanus;

. MOJTyYeHHE aMMHaKa U3 IPOCTHIX BEIIECTB,

. OKHCIIEHHE CEPHHUCTOTO rasa,

. HOJTy4eHHE TaloreHOBOJOPOA0B (KpoMe (PTOPOBOJOPOA) U CEPOBOJOPOIA;
. CHHTE3 METaHOJIa;

. MOJTyYeHHE U pa3iiokeHue KapOOHATOB U THAPOKapOOHATOB, U T.1.

HeoOpaTumble peakuu — 3TO peakuy, KOTOPBIE IPOTEKAIOT IPEUMYILIECTBEHHO B OHOM
HaIIpaBJICHUN, T.€. IPOAYKTHI PEAKLIUN HE MOT'YT B3aUMOJECUCTBOBATh APYT C APYIOM IIPU JAHHBIX
YCIIOBUSIX.

[Tpumeps! HEOOPATUMBIX peaKIUil:

. TOpCHUE;
. peaKLuy, UAYyLIHe CO B3PbIBOM;

. peaKIuu, UayIpe ¢ 00pa3oBaHUEM ra3a, 0CajIKa WU BOJbI B pACTBOPAX;
. pacTBOPEHUE MICTOYHBIX METAIOB B BOJIE; U JIP.
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3aganusa:

1.

PaccraBbre K03(h(PUIIMEHTHI B TPUBEICHHBIX HIDKE CXEMaX XUMUYECKUX peakiuid. JlaiTe
XapaKTEPUCTUKY KAXKIOW U3 YETHIPEX XUMUUYECKUX PEAKIIMMA C TOUKHU 3pEHUs Pa3INYHbIX
Kiaccuukanui.
I. Hb+N, — NH317 + Q
2. AL + Fe;O3 — AL,O3 + Fe + Q
3. CaCO3; — CaO + COt - Q
4. NaOH + H,SO4s — Na,SO4 + H,O + Q
Kakoii peaknueil sBinsercsi ropeHre ammuaxa?
4NH3(F) + 302(1-) = 2N2(r) + 6H20(;K) +Q
YcranoBure cooTBeTcTBUE MeKTy cxemorr OBP u koaddunmentom nepen hopmynoit

BOCCTAHOBUTEJIA:
Cxema peakuuu Kos¢ppuument
A)NH;3 + 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, =L3N 4)1
5)5
Y CTaHOBHUTE COOTBETCTBUE MEXK/Y COJIBIO U peaKkIuei cpebl pacTBopa
Coub Cpena pacrBopa
A) NH4NO;3 1) Kucnas
b) K»SO4 2) lenounas
B) CaS 3) HelitpanpHas
I') Bal,
VYcTaHOBHUTE COOTBETCTBUE MEKY Ha3BaHHEM COJIM U OTHOIICHUEM €€ K THJIPOJIU3Y:
Coanb OTHOIEHNEe K THAPOITU3Y
A) AI(NOs)3 1) ruapoIu3 1Mo KaTHOHY
b) Na,SO4 2) ruApOIU3 IO AHUOHY
B) K»SO; 3) TUIpOIN3 IO KATHOHY U aHHUOHY
I') (NH4),COs3 4) ruapONU3Y HE TIOJIBEpraeTcs

Vcronb3ys METOJL 3JIEKTPOHHOTO 0allaHCca, COCTABLTE YPABHEHHE PEAKIHH:
KI+ H,SO4 — I, + H,S + K»SO4 + H,O
Ol‘IpeI[eJII/ITe OKHUCJIINTECIb U BOCCTAHOBUTCIIb.

Harnumure ypaBHEHUS peakLyid, IPU IMOMOIIY KOTOPBIX MOXKHO OCYILIECTBUTH CIIEAYIOLIUE
[IpEBpAICHUS:
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1 2 3
FeCl, «<——Fe ——> FeCl3 — Fe(OH)3

Jlnsa nepexona 1 cocTaBbTe 3MEKTPOHHBIN OallaHC, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEITD.

8. Ilpu cropanuu 7 r atriiena Boiaemnsiercs 350 k/x temioTel. Onpenenute TermioBoi 23 hexT
PEAKIIMH.

9. ®axTOopbl, MO3BOJIAIOLINE CMECTUTh XUMHUUECKOE PABHOBECHE, JUISl pEaKLU
2NO(1)+0,(r)«>2NO,(1)+Q, B CTOPOHY MPOIYKTOB PEAKIIUHU:
1) IToBbIlIEHNE TEMIIEPATYPHI U MOHMKEHNE NaBieHus; 2) [loHmkeHne TemnepaTtypsl 1
nasienus; 3) [lonmxeHne TemnepaTypsl U OBbILIEHUE NaBieHus; 4) IloBblieHne TemnepaTypsl
U JaBJICHUS.

KoHTpoJsbHbIE BONIPOCHI:

1. Ha kakue TUIBI I€TAT peakluu IO MPU3HAKY «COCTaB U YHMCIIO PEAreHTOB U MPOJYKTOB
peakium»?

2. Uro takoe peakuu coequHeHus1? C KaKuM TETUIOBBIM 3(PPEKTOM OHU MPOTEKAIOT?
[IpuBeguTe puMepsl ypaBHEHUN peakiMil COEAUHEHHUS.

3. Uro Takoe peakiuu pasnoxeHus? C KakuM TerI0BbIM 3()PEKTOM OHU POTEKAOT?
[IpuBeauTe puMepbl ypaBHEHUH peakiil pa3ioKeHUs.

4. Yem xapaKTepHU3YIOTCs pPEaKIUU 3aMelleHns? 3amuiuTe OJIOK ypaBHEHUH peakIiuii
3aMEILeHMs], XapaKTepU3YIOIIUX CBOMCTBA FAJIOTE€HOB.

5. Yro Takoe runposus?

6. UYem oTiiMuaroTCs peaklUK TUAPOIN3a OT peakuuid rugparauun? YTo Mexay HUMHU
obrero?

7. Kakue peakuuu Ha3pIBalOT HeoOpaTuMbIMu? [IpuBeinTe MPUMEPHI TAKUX peakuil U3
OpraHUYEeCKON U HEOPraHUYECKON XMUMHH, 3aIIUIINTE UX YPABHEHUS.

8. Kakue peakiuu Ha3pIBalOT oOpaTUMbIMHU? UTo Takoe xuMuueckoe paBHoBecue? Kak ero
CMECTUTH?

IIpakTnyeckas padora Nel4
«CKopocTh XMMMYECKUX PeaKIuii»

esn: 3aKpenuTh 3HaHUE POPMYIT BEIPAXKECHUSI CKOPOCTH XUMHUECKUX PEAKIINN, HAYUUTHCS
CMelIaTh paBHOBECHE.

M3BeCTHO, YTO O/THM XUMHYECKUE PEAKIINHU IPOTEKAOT 32 J0JIU CEKYHIIBI, IPYTHe — 32 MUHYTHI,
Jackl, CyTKH. Hampumep, pu ciiMBaHUY PacTBOPOB XJIOpHIA OapHsi M CEPHOW KHCIOTHI MTHOBEHHO
o0pasyercs Oenblil 0cafoK cyabdara dapus:

BaCl, + H,SO4 — BaSO4{ + 2HC]

Haobopor, peakuus pxaBiaeHus xene3a (KOppo3usi) HICT TaK MEIJICHHO, YTO MPOCIICANTS 3a €€
pe3yabTaTaMH MOYKHO JIUIIb 110 UCTCYCHUH JITUTEIBHOTO BpeMeHH. UTOOBI XapaKTepH30BaTh OBICTPOTY
TEUCHHS XUMHUUECKON PEaKInu, MOJIb3YIOTCS OHITHEM CKOPOCTh XUMHYECKOi peakIuu, KOTOPYIO
0003Ha4ar0T OYKBOH L.
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CKopOoCTh XMMHUYECKOH peakiyy (U) ONpenesieTcss U3AMEHEHUEM KOHILIEHTPALlMKM OAHOTO U3
pearupyromux BelecTB WK OAHOTO U3 MPOJYKTOB PEAKIMU B €IMHUILY BpEMEHHU.

KonudaecTBo BemecTBa B eAnHMIIE 00beMa HA3bIBAIOT MOJISIPHOM KOHIIEHTPAaIHeil; OHa
M3MEPSIETCS B MOJISIX Ha JTUTP (MOJb/im). Tak Kak BpeMst U3MepSIETCS B CEKYHIaX (MHHYTaX, 4acax), TO
MO>KHO BBIBECTH M €IMHHUIIBI U3MEPEHUSI CKOPOCTH XUMHUYECKON peakuuu: 1 Mmons/ (y1-c); 1
KMOJIB/(M°-MHH) | T.1I.

DakTOpbl, ONPEAEIISIONINE CKOPOCTh XUMUUYECKON peaKIvu:

1. Ilpupoaa pearupyrommx BellecTB.

2. KoHueHTpanusi pearupyloiuux BelecTs. Y BeJINUEeHNE KOHLIEHTPAllU BEECTB
00yCIIOBIMBAET POCT CKOPOCTH PEAKIIUH.

3. Temnepartypa. 13BecTHO, UTO IPU HATPEBAHNUU CKOPOCTh XUMHYECKOW PEaKIIK1
yBenmuuBaercs. B konne XIX B. romnmanackuit xumuk . Baat-I'odhd chopmymuposan mpasuiio:

IIpu yBean4yeHun Temneparypsl Ha Kasxable 10 rpagycoB cKOpoCcTh XMMHYECKOM peaKkuuu
yBein4nBaercs B 2 — 4 pasa.

Bennuuny y Ha3pIBalOT TeMInepaTypHbIM K03 uiueHToM peakun. Ero ¢puzndeckuii CMbICIT
3aKJIF0YAeTCsl B TOM, UTO OH ITOKAa3bIBAET, BO CKOJIKO Pa3 BO3PACTAET CKOPOCTh PEaKIUu Mpu
YBEJIMYEHUU TeMIepaTypsl Ha kaxable 10 rpanycoB. IMeHHO 3HaueHuE TeMIepaTypHOTo
kod(durmenTa 11t OONBIIMHCTBA PEAKITUN COCTABIISIET OT 2 110 4.

4. I[ToBepXHOCTH CONMPUKOCHOBEHMSI pearupywmux BemecTtB. CKOpOCTh T€TEPOreHHBIX
peaxkuui, T. . peakluuid, MpOTeKaIOUINX Ha rpaHulle pa3zena ¢a3, 3aBUCUT IPU MPOUYNX PABHBIX
YCJIOBUSAX OT CBOMCTB ITOBEPXHOCTH BeliecTB. Hampumep, pacTepThiii B MOPOIIOK Men ObicTpee
pacTBOpSIETCS B COJISTHOM KHCIIOTE, YEM PaBHBIN MO Macce KycO4YeK Mea.

5. Ucnosib30BaHHe KATAJIM3ATOPOB.

3amanme:
1. TemmneparypHblif KOAQPHUIUEHT peakiy paBeH 3. Bo CKOJIBKO pa3 yBETUYUTCS CKOPOCTh
peaxkuuu Ipy yBEJIMYEHUH TeMiiepatypsl Ha 30 rpaxycos.
2. TemmnepatypHblii Ko3huIueHT peakiuu paBeH 2. Ha ckoabko rpagycoB HYKHO
YBEJIMUYUTH TEMIIEpATypy peaklnu, 4TOObI €€ CKOPOCTh YBETUYMIIACh B 8 pa3?
3. BriBecTH KOHCTAHTY paBHOBECHS IJi TaHHOW peakuun: 2SO, + O, = 2803

KoHTpoJsbHbBIE BONIPOCHI:
1. UYto Ha3bIBa€TCS CKOPOCTHIO XUMHYECKON peakiuu’?
Kakue ¢akTops! BIUAIOT HA CKOPOCTh PEAKIIUU?
Kak 3aBUCUT CKOPOCTh XUMUYECKOW PEAKIIUHA OT KOHIIEHTPALIUH?
KakoBa ponp kaTtanusaTopa B XUMHUYECKON peakuun?
Kak Ha3pIBaeTcs peakius, IpOTEKarolias B IPUCYTCTBUM KaTanu3aropa?

Nk

IIpakTnyeckas padora NelS
«O01mas XapaKTepuCTHKA MeTALJI0B NOO0YHBIX OATPYIID)

esb: U3ydeHnEe XUMUYECKUX CBOMCTB METAJUIOB MOOOYHBIX TPYII U UX COCTUHECHUH.

MeTtanibl B nepuoandeckoit cucreme Haxoxasres B 1, 11, Il rpynmax, B TOG0OYHBIX TOATpyIIax
Bcex rpyni. Kpome Toro, Meramiamu sSBIsitoTCs Hanbosee Tsokenbie neMmedTs! [V, V, VI u VII rpynm.

OCOOEHHOCTBIO CTPOCHHSI AaTOMOB METAJUIOB SIBJISIETCS. HEOOJBIIOE YHCIIO HJIEKTPOHOB BO
BHEIIHEM JJICKTPOHHOM YPOBHE, KaK IIPABUIIO, HE IIPEBBILIAIOIIEE TPEX. ATOMBI METAJIOB JIETKO OTAAOT
AJIEKTPOHBI U SBJISIIOTCS XOPOIIMMH BOCCTAHOBUTEISIMH.

Mertaiisl 0 UX aKTUBHOCTH PACIIOJIOKEHBI B PsJl, HA3BIBAEMBIN 2JICKTPOXUMHUYECKHM PSAOM
HaIIpsHKEHUN METaJlIOB.

76



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, CTOSIIME B 3JEKTPOXUMHUECKOM PSATY HAMPsHKEHUH METaJJIOB 10 BOJOPO/Ia, MOT'YT
BBITECHSITh €T0 U3 PACTBOPOB KUCIIOT, a BCAKHUI METaJlI, CTOSAIINI OIIKe K Hadally psijaa, MOXKeT
BBITECHSTH (BOCCTAHABIIMBATH) MOCJEAYIONINE U3 PACTBOPOB UX COJICH.

1.MeTansl, pacmoyioKeHHbBIE B HaUalIe psaa - OT JUTHSI 0 MarHUsI —BOCCTaHABIIMBAIOT BOJOPO/T
13 BOJIbI C 00Opa30BaHUEM IIENIOYH:

2Na + 2HOH — 2NaOH + H,1.

2. Metaibl MeHee akTUBHBIE (OT MapraHiia J10 Jkeje3a), BOCCTaHaBJIUBas U3 BOJIbI BOJOPO/I,

00pa3yrT OKCUIBI:
3Fe + 4H,0 — Fe304 + 4H; 1.

3.Metaibl pearupyroT ¢ KuciaoTaMu. B3anmoaeiicTBre METaIIOB 3aBUCUT OT UX aKTUBHOCTH
(CM. DIIEKTPOXUMHUUYECKUM PSIJIOM HAMPSKEHUH METAIOB) U OT KOHIIEHTPALIUUA KUCTIOTHI:

a) kucnotel HCl, H3PO4, HySO4pass) pearupytoT co Bcemn metaiuiamu (kpome Pb), koTopsie
CTOAT B PSIIy HAMPSDKEHUH 10 BOJOPO/IA, TIPU STOM BBIIEISETCS BOJOPO/I;

Zn + 2HCI1 —» ZnCl; + H1.

0) xonuentpupoBanHas H,SO4 mpu HarpeBaHuu pearupyer co BCEMU METalIaMH
(kpoMme Pt 1 Au), IIpH 3TOM BOZOPOJ HE BBLISISIETCS ¢ TSKEIBIMHU (INIOTHOCTD 5 T/ CM’) METaIIaMu
obpasyer raz SO, (oxcup cepsl (IV)); ¢ Gonee akTHBHBIMH JIETKUMHU (IIJIOTHOCTh 3) MeTamtamu
Beifiessiercst HoS (cepoBomopon):

Cu +2H2SO4 (xoHm) — CllS04 + 2H20 + SOzT.

B) KoHIIeHTpupoBaHHass HNO; ¢ IenouHbIME U IEIOYHO3EMETbHBIMU METAIITIAMH 00pa3yeT

ra3 N,O — okcup azota (IV), ¢ ipyrumu TspkeasiMu MeTaimiaMu — okcug azota (IV) NO;:
Ca+ 10HNO3(KOHIL) — Ca(NO3); + N,O +5 H,0
Cu + 4HNOj3coun) — Cu(NOs3), + NO; + 2 H,0

r) pa3z6asiennas HNO; B3auMOACHCTBYET C IISIIOYHBIMU U MIEI0Y-HO3EMETbHBIMU METAIIJIAMH, a
Takke ¢ Zn, Fe, Sn, pu aTom Beiensercs ra3 NHi; (ammuak) ninu obpasyercst conb ammonust (NHjz +
HNO; =NH4NOs3), npu peakiuu ¢ OCTaabHBIMA METaIIaMH (IIJIOTHOCTH 5 T/ CM3) oOpa3yercs OKCUJT
azorta (II) NO:

Ca+ 10HN03(pa36.) — 4C3(N03)2 + NH4N03 +3 HzO
Cu + 4HNOjpass) — 3Cu(NO3); + 2NO + 4H,0
1) kucnotsl H,CO3,H,SO3, CH3;COOH — cnabpie, B3auMOICHCTBYIOT C aKTHBHBIMU METAIlJIAMH:
2CH3COOH + 2Na — 2CH3COONa + H,

4. Kaxxplii MOCIeayomUi METAII MOXKET OBITh BOCCTAHOBJICH U3 PACTBOPA COJH MPEABIIYITIM
metamioM: Fe + CuSO4 — FeSO4 + Cu.

ITepexoanbie MeTaIbI pacnoiokeHbl B [lepuonnueckoii cucreme ¢ 4 no 7 nepuo.
[lepexonHble MeTaIbl, CHMBOJIBI KOTOPBIX PACIOIOKEHbI B caMoil Tabuile, Ha3bIBaIOT d-3JIeMEeHTaMH,
a T€ AJIIEMEHTHI, CHMBOJIBI KOTOPBIX PACIONIOKEHBI B HUXKHEH yacTu [lepuonndeckoii CUCTEMBI,
Ha3bIBAIOT JIAHTAHOUIAMHU U aKTUHOUJIAaMU WK f-311eMeHTaMu.

Amepomepnivie oxcuowt - OKCHABI IEPEXOIHBIX METAJLIOB.

Ceoiicmea.

1. AMdoTepHBIe OKCHIBI HE PACTBOPSAIOTCS B BOJIE.

2. AM(oTepHbIe OKCUIBI, pearupysi C OCHOBHBIMHU U C KUCIIOTHBIMU OKCHJIaMHU, J1al0T COJIU:

ALO;3; + K;0 — 2KAlO,,
A1203 + 3S03 —> Alz(S04)3.
3. AmdoTepHbIe OKCUBI, pearupysi ¢ OCHOBHBIMH HJIM KUCIOTHBIMH THAPOKCUAAMHU, AAIOT COJIH:
Zn0O + 2KOH — KzleOz + HzO,
Zn0O + H,SO4 > ZnSO4 + H,0

4. CootBeTcTBYIOIIHE aM(OTEPHBIM OKCHJIaM THAPOKCHIBI 001a1af0T aM()OTEPHBIMH
CBOWCTBaMH:

Zn(OH); » Zn*" + 20H - kak ocnosanue
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H,Zn0, - 2H" + Zn0,* - kak kucioma
AmdoTepHble THAPOKCHABI - TO TaKUE THAPOKCHUIBI, € pACTBOPEHHAS B BOJIE YaCTh,
JTUCCOIIMUPYET HA KATUOHBI BOJIOPO/Ia, METAJJIa U aHWOHBI TUJIPOKCUAA U KUCIOTHOTO OCTaTKa.
Zn(OH), S Zn** + 20H", H,Zn0, S 2H" + Zn0,*
Ilonyuenue:
1.B3zaumopeiicTBreM MEepEeXOaHBIX METAILIOB (TIOCTIE yIalieH!sT OKCHIHOM TUICHKU) C BOJIOM:
2A1+ 6H20 = 2A1(OH)3;3+ 3H,?
2.B3anMonenicTBue coeil co MeIouaMu:
ZnCl; + 2KOH — Zn(OH),3 + 2KCl1
3. BzaumopelicTBueM cojiel ¢ KUCI0TaMu:
Na[|Al(OH)4] + HCI - AI(OH);3+ NaCl + H,O0
Ceoiicmea:
1. JuccomuupyeT Ha HOHBI PAaCTBOPEHHAS B BOJIE YacTh aM(oTepHOTO
rugpokerga: Zn(OH), S Zn(OH)' + OH™ S Zn*" + 20H
H,Zn0, S HZnO> + H SZn0,” + 2H"
2. BzaumojeicTBre ¢ KUCIOTHBIMU OKCUJAMU, KUCJIOTAMH M KUCIBIMU COJISIMU:
2Cr(OH); + 3S03; — Cr(S0y); + 3H,0
Al(OH); + 3HBr — AlBr; + 3H,0
Zn(OH),+ 2NaHSO4 — ZnSO4 + Na,S04 + 2H,0
3. B3auMoaeicTBYIOT ¢ OCHOBHBIMHM OKCHJIaMH, OCHOBAaHUSIMUA U OCHOBHBIMH COJISIMU:
ZH(OH)Z + Li,O — Li,Zn0, + H,0
Zn(OH), + Ba(OH); ->BaZn0O, + 2H,0
4. ITogBepraroTcsi pa3yioKEHUIO NP HATPEBAHUU:
2A1(OH); —» AL O3 +3H,0
3ananuqa:
1. Kakoii 06beM Bo3ayxa (H.y.) moTpeOyercs Juist ckuranust 36 r Maruus, coaepxaiiero 25%
okcupa sroro metayuia? (O0beMHast 1051 KUCIIopo/ia B Bo3ayxe cocrasiser 0,21.)
2. Kakoii 06beM Bos1opo/a (H.y.) MOXKET OBITh TTOJIYYCH MPU PACTBOPEHHH B Boje 120 mr
KaJIbLIMs, €CJIM BBIXOJI Ta3a coctaBiisieT 80% OT TeopeTH4ecKu
BO3MOXHOT0?
3. MO’KHO 711 IOJIY4YUTh BOJOPO/ B3aUMOJEHCTBUEM CBHHIIA C PACTBOPOM CEPHOM KUCIOTHI?
[Touemy?
4. Onpenenute K03(QPHUIMESHTHI B CISAYIONIEM YPaBHEHUH PEAKIIUU, UCTIONb3YSI METO/I
anekTporHoro 6ananca: Ca + HNO3;—Ca(NOs),+ NH4NOs;+ H,O
5. Kakoli HOH NposIBIISIET B 3TON PEAKIIMY OKUCIUTEIbHbIE CBONCTBA?

KoHTpoJibHBIE BOPOCHI:
1. I'me pacrosiokeHbl METAJUIBI B IEPUOUYECKO cucTeme?
2. Kakux 31eMeHTOB 00Jblle: METAJIJIOB UM HEMETaJNIOB?
3. N300pasute pacnpeneneHue IEKTPOHOB MO YPOBHSIM Y METAIIJIOB U UX 3JIEKTPOHHBIE KOH(UTYpaIuu
(JTMTHiA, MarHUH, ATFOMUHAN )?
4. KakoBbl 0COOEHHOCTH CTPOCHHSI aTOMOB METAJIJIOB?
5. Kak pacnonararotcs MeTauibl B IEPUOIMYECKON cucTeme?
6. Kak n3meHs10TCs CBOMCTBA METAJNIOB B IEPUOANYECKON crcTeme?
7. OT 4ero 3aBUCAT CBOMCTBA METAJIOB?

8. Kakumm 0COOCHHOCTSMH CTPOCHHSI OTIMYAIOTCA: a) aToMbl; 0) KpucTamuibl MeramuioB? Kak ux

CTpOCHUE OIpenesieT CBOMCTBa HJTOro kimacca BemecTB? KakuM OJHUM  CIOBOM  MOXHO
0XapaKTepU30BaTh XUMHUECKHE CBOMCTBA METANIOB?
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9. Uro Takoe 3NEKTPOXMMHUYECKUN psA HanpsokeHU MmetaioB? Kakumu nByMmMs INpaBWIaMH psja
HaNpsHKEHUN XapaKTEPU3YIOTCSl CBOMCTBA METAILIIOB?

10. Kakue ycnoBus HEOOXOAUMBI JJIsl B3aUMOJICHCTBUSI METANIOB C PACTBOPAMH KHCIIOT?

11. Kakue ycrnoBust HEOOXOIUMBI /711 B3aUMOJACHCTBHUS METAJJIOB C PACTBOPAMH COJIEH?

12. Yro Takoe koppo3ust MeTajioB? Kakue BUbI KOPPO3UHU pa3aIndaroT?

IIpakTyeckas padora Nel6
«O01mas xapaKkTepucTUKa HEMETAJJIOB)

Heab: u3yunTh XuMU4ecke U (pru3nuecKue CBOIICTBa HEMETAIOB.

HewMmeramibsl — 3T0 XMMUYECKHE AIEMEHTBI, aTOMbI KOTOPBIX IPUHUMAIOT JEKTPOHBI JJIS
3aBEpIICHHS BHEITHETO YPHEPTETUUECKOTO YPOBHS, 00pa3ys Mpy 3TOM OTPHUIATEIHLHO 3apsKEHHBIC HOHBI.

Ecnu B [leproanyeckoii cucteMe mpoBECTH IMAroHalb OT OOpa K acTary, TO CIipaBa BBEpX 110
IuaroHaiy OyIyT HaXOAUTHCS SJIEMEHTHI-HEMETAaIIIbI, & CIIeBa CHU3Y — METAJUIBI, K HUM K€ OTHOCSATCS
AJIEMEHTHI BCeX MOOOUHBIX MOJATPYIII, TAHTAHOUABI U aKTHHOUBL. DJIE€MEHTHI, PacIOI0KEHHbIE BOINU3U
JMaroHallv, HampuMep, OepusUIniA, aATFOMUHMIA, TUTAaH, TepMaHUii, CypbMa, 001a/1al0T JBOMCTBEHHBIM
XapaKTEPOM U OTHOCSTCS K METAJUIONIaM. DJIEMEHThI-HEMETAIIIBL: S-3JIEMEHT — BOAOPOJL; P-3JIEMEHTBI
13 rpynmsl — 60p; 14 Tpymnmnsl — yriepo U KpeMHUi; 15 rpynmsl — a3ot, pochop v MBIIIbSK, 16 rpymniisl
— KHCIIOPOJI, Cepa, CEJICH U TeJUTYP M BCE dJIEMEHTHI 17 rpynibl — GTop, Xjaop, Opom, o 1 acTart.
OneMeHTH! 18 rpynmbl — HHEPTHBIE ra3bl, 3aHUMAal0T 0c000€ MOJI0KEHHE, OHU UMEIOT TOJTHOCTbIO
3aBEPUICHHBIA BHEITHUM 3JIEKTPOHHBIN CJIOM U 3aHUMAIOT MPOMEKYTOYHOE TTOJIOKEHUE MEXKTY
MeTaJlJIaMU ¥ HeMeTauiaMu. MIX uHOTIa OTHOCAT K HeMeTalljlaM, HO OpMaIIbHO, 0 (PU3UYECKUM
MIPU3HAKAM.

du3uyecKue CBOMCTBAa HEMETAIOB

Ecnu 607b1IMHCTBO 371IEMEHTOB-METAIIJIOB HE OKPAILIEHbI, HCKITIOUYEHUE COCTABIISIOT TOJIBKO MEh
1 30JI0TO, TO MIPAKTUYECKH BCE HEMETAILIIBI UMEIOT CBOU LBET: (PTOP — OpaHKEBO->KENTHIH, XJIOp —
3€JICHOBATO-)KEIThIi, OPOM — KUPIIMYHO-KPACHBIN, O — (DHOJETOBBIN, cepa — xkenrtast, pochop Moxer
OBITH OENTbIM, KPACHBIM M YEPHBIM, a XKHUJIKHIA KUCIOPO — FOJIyOO0H.

Bce HemeTanibpl He MPOBOJAT TEIUIO U 3JIEKTPUUECKUN TOK, TOCKOJIBKY Y HUX HET CBOOOIHBIX
HOCHTETIEH 3apsiia — IEKTPOHOB, BCE OHH MCIOJIb30BaHBI JIJIsl 00pa30BaHUsI XUMHUECKUX CBSI3CH.
Kpucrannsl HemeTalI0B HeMJIacCTUYHBIE U XPYIIKHE, Tak Kak Jito0as Aegopmalius NpuBOAUT K
pa3pyUICHUI0 XUMUYECKUX CBSI3el. BONBITMHCTBO U3 HEMETAIIJIOB HE UMEIOT METAIITMYECKOTO OJiecKa.

duznyeckue CBOWCTBa HEMETAIIIOB Pa3HOOOPA3HbI U 00YCIOBIIEHBI PA3HBIM TUIIOM
KPUCTAJUTMYECKUX PEIIETOK.

XUMHYECKUE CBOMCTBA HEMETAJLIOB

XUMHYECKHUE JIEMEHTBI-HEMETaJUIbl MOTYT IIPOSBIISITH KaK OKHCIUTENbHBIE, TaK U
BOCCTAHOBUTEJIBHBIE CBOMCTBA, B 3aBUCUMOCTH OT XUMHUYECKOT'O ITPEBPAILCHUS, B KOTOPOM OHHU
MPUHUMAIOT y4acTHeE.

ATOMBI CaMOr0 IEKTPOOTPUIIATENILHOTO 3JIEMEHTa — PTOpa — HE CIIOCOOHBI OT/1aBaTh
AJIEKTPOHBI, OH BCET]Ia MPOSIBIISIET TOJIBKO OKUCIUTEIbHBIE CBOMCTBA, IPYTUE AIEMEHTHI MOTYT
MIPOSIBIATH U BOCCTAHOBUTENIBHBIE CBOMCTBA, XOTSI HAMHOTO B MEHBIIIEH CTENEHU, YEM METAJLIIbI.
Haubonee cuabHBIMUA OKUCITUTEISIMU SIBISIFOTCS PTOP, KUCIOPO U XJIOP, TPEUMYIIIECTBEHHO
BOCCTaHOBUTEIbHBIE CBOMCTBA MPOSBIIAIOT BOAOPOI, 00p, yriepol, KpeMHU, pochop, MBILIBSIK U
Testyp. IIpoMexyTOUHBIE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA UMEIOT a30T, Cepa, HOJ.

B3auMogeiicTBHe ¢ IPOCTHIMM BellleCTBAMU

B3zaumooeiicmeue c memannamu:

2Na + Cl, = 2NaCl,
Fe + S = FeS,
6L1+ N, =2Li3N,
2Ca+ O, =2Ca0
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B 3TUX CIIy4asiX HEMETAJIJIbI MPOSIBIISIOT OKUCIUTEIbHBIE CBOMCTBA, OHU MPUHUMAIOT 3JIEKTPOHBI,
o0pa3yst OTpULIaTeIbHO 3apsHKEHHbIE YaCTHIIBL.
B3zaumooeiicmeue c Opycumu nememannamu:
- B3aUMOJIEHCTBYSI C BOAOPOJIOM, OOJBITMHCTBO HEMETAJUIOB MIPOSBISET OKUCINUTEIbHbBIE
CBOICTBa, 00pa3ys JIeTyure BOIOPOAHBIE COSAMHECHHS — KOBAJICHTHBIC THAPUIBL:
3H, + N, =2NH3j,
H2 + BI‘2 = 2HBI‘,
- B3aUMOJICHCTBYSI C KHCIOPOIOM, BCE HEMETAILIbI, KpoMe (PTOpa, MPOSBIISAIOT
BOCCTaHOBUTEJbHBIE CBOMCTBA:!
S+ 0,;=80,,
4P + 50, = 2P,0s5;
- IpU B3aUMOJAEUCTBUU ¢ GTOPOM (PTOP SBIIAETCS OKUCIUTEIEM, & KUCIOPO — BOCCTAHOBUTEIIEM:
2F2 + 02 = 2OF2;
- HEMETAJLTbI B3aUMOJICHCTBYIOT MEXKTy CO00#, O0Iee AJIEKTPOOTPHUTIATEIBLHBIN METAIITT UTPAET
POJIb OKHCIIUTENS, MEHEE AJIEKTPOOTPULIATENIbHBINA — POJIb BOCCTAHOBUTEIIA:
S + 3F, = SF,
C + 2Cl, = CCl,.

3amanuda:

1 Onpenenute, BO CKOJIBKO pa3 TspKesee (Jierye) Bo3ayxa KUCIOpO, YITIEKUCIIbIH ra3,
BOJOPO/, T. €. ONPEAEIUTE OTHOCUTENbHYIO INIOTHOCTh ATUX Ta30B MO BO3AYXY (Dgosy)-

2 3Has 00BEMHBINM COCTaB BO3/1yXa, HAWIUTE KOJUYECTBO BEIIECTBA KAXKIOTO Ta3a: a30Ta U
kuciopojga — B 100 1 Bo3ayxa npu H.Y.

3 OmnpenenuTe YMCI0 MOJIEKYI: a) KUCIOpoa, 0) a3oTa, coaepxammuxcs B 22,4 1 BO31yxa
IIpH H.Y.

4 Beruucnure o0beM Bo3ayxa (H.y.), KOTOPbI moTpedyercs s cxuranus 20
M° CepOBOLOPO/IA, €CIIU TIPH 3TOM 06pasyroTest Boga i okcuy cepsl (IV). Berancimre Maccy 9Toro
BO3/yXa.

5. Beruucnure Maccy ocajika, 00pa3oBaBILIErocsi B pe3yabTaTe J00aBIeHUS THAPOKCHIA
kanus K 19 r pacTBopa Xj0puaa Marausi ¢ MaccoBou foseit conu 5%.

6. 3anuIuTE YpaBHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI C y4aCTHEM
HEMETAIIJIOB, YKAXKHUTE OKUCIUTENh U BOCCTAHOBUTEI!

a) Cl, + H,O —>
6) C + 2H,S04 (koHm.) —*

KoHTpoJsibHbIE BONIPOCHI:

1. Kakue 3 yka3zaHHBIX 3JIEMEHTOB OTHOCSTCS K HeMeTauiam: Li, Na, He, N, Pb, P, Si, Xe, As,
Fe, Zn, At, I, C?

2. HazoBuTe HEMeTaUIbl, KOTOPbIE B HOPMAJIBHBIX YCIOBUSX SIBISIFOTCS] Ta3000pa3HbIMU,
KUJIKUMH U TBEPABIMU?

3. [Toyemy 31eMEHTHI TIIaBHOM OATPYIIITEI BOCKMOM TPYIIIBI Ha3bIBAIOTCS 0J1arOpOTHBIMU
razamu? Ilepeuncnure ux.

4. Ha3oBuTe BCE HEMETAIUTBI, ATOMBI KOTOPBIX MMEIOT KOH(HUTYPAIIMIO BHEIIHETO CIIOST: NS np’;
ns’np’.

5. Kakue criocoOb1 monmydeHust HemeTauioB Bel 3HaeTe?

6. Kakumu pusnueckumMu CBOMCTBaMHU XapaKTEPHU3YIOTCSI HEMETaILIbI?

7. [louemy aTOMbl HEMETAJJIOB B XUMUYECKUX PEAKLIUSIX MOTYT SIBISITbCS U OKUCIUTENSAMU, U
BOCCTAHOBUTEISIMU?

8. Kakue xumMuueckue CBOMCTBA XapaKTEPHBI 111 HEMETANIOB?
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9. IlpuBeauTte npuMephl IPUMEHEHHS] HEMETAILIIOB.
10. CpaBHHTENBHASA XapAKTEPUCTHUKA METAJIIIOB U HEMETAJLIOB.

IIpakTnyeckas padora Nel7
«CBSI3b HEOPrOHMYECKUX U OPTraHUYECKHUX COeTUHEHU D)

Heab: HayuynThCS XapaKTePU30BATh B3aUMOCBSI3b MEXKy OCHOBHBIMU KJIACCAMU BEILIECTB
OpPraHUYECKOI ¥ HEOPraHMYEeCKONH XUMUHU U TPAaBUIILHO COCTABIIATH CXEMbI IIPEBPAIICHUN U pelaTh UX;
JaTh MPEACTABICHUE O €IMHCTBE OPTraHNYECKUX M HEOPTaHUYECKHX BEIIECTB, 00 X B3aUMOCBSI3H.

Heopranuyeckasi XUMHSA U3yuaem ceoiicme u npeepaujeHus HeopanuieckKux
(MunepanvHbIX) COCOUHEHUIL.

Bce BemecTBa neisaTcst Ha MPOCThIE U CoXHBIE. IIpocmoe eéewecmeo npedcmasisem coool
20MOAMOMHOe (U3 amomos 00H020 semenma) xumuueckoe coeounenue (C, Oy, Ny, Na).

Cnoacnole éemgecmea cocmosam uz 08yx unu oonee snemenmos (HO, H,SOy) u no cocmasy
Ppazoensaomces Ha OUHapHvle (08YXaAmMoMHbIe) U MHO20IeMEeHMHbLE COeOUHEHUS.

Bce npocTeie BemecTBa noapa3iesitoTCs Ha Memaiisl U Hememasipl. MeTallibl U HEeMETaJLIb
pasnuyaTcs Mo GU3NYEeCKUM CBOMCTBAaM, KOTOPBIE POSBISIOTCS Y COOTBETCTBYIOMIMX MPOCTHIX
BeriecTB. [Jyisi MeTaIoB XapaKkTEePHBI BBICOKAsS TEIUIO- U AJIEKTPUYECKasi IPOBOIUMOCTbD,
cnenuuaecKkuii MeTaNIMYeCKUi 0J1eCK, KOBKOCTh, TUTACTUYHOCTH | T.11. DU3HYECKUE CBOMCTBRA
HEMETAIIJIOB CYIIECTBEHHO OTIMYAIOTCS: OHH XPYIKHE, 001aIal0T HU3KOU TETIO- U DJIEKTPUIECKOM
MIPOBOAMMOCTBIO U T.I1. Paznuuns Mexay MeTalljlaMi U HEMEeTaJlJIaMH MPOSIBIISIFOTCS B UX XUMHUECKUX
CBOMCTBAX: JJII METAJJIOB XapaKTEPHbI OCHOBHBIE CBOMCTBA OKCUIOB U THIPOKCH]IOB,
BOCCTaHOBUTENIbHOE JACHCTBUE; /ISl HEMETAIJIOB — KUCJIOTHBIM XapaKTep OKCHI0B U THIPOKCUIOB,
OKUCJIUTEIbHASI aKTUBHOCTD. J{eJIeHre XUMUYECKHIX DJIEMEHTOB Ha METAJUTBI U HEMETAILIIBI
OTHOCHUTEIBHO, T. K. CYIIECTBYIOT aM(OTEpPHBIE AIEMEHTHI.

K BaxkHelmmm HeOpraHM4eCKMM BEILIECTBAM OTHOCSATCS COCAMHEHUS 3JIEMEHTOB C KUCIOPOAOM
(oxcuowt), TanioreHamMu (2anoceHudbl WA 2anudwl), a30TOM (HUmpuowl), yriaepoaom (kapouost),
OCHOBaHMSI, KUCTIOTBI, COJIU U JP.

OcHOBaHMS — C/10M#CHbIE 6eULECMEa, 8 COCHAB KOMOPBIX 6X00AM AMOMbL MEMANNA U
2uopokcozpynnvt OH . [l]enouu — pacmeopumvle ocnosanusi: NaOH — runpoxeun Hatpusi, KOH —
ruapokcua kanumst, Ca(OH); — THOPOKCU KaNbIUs; Hepacmeopumule ocHosanusi: Zn(OH), — runpoxcu
uuHka, Fe(OH); — ruapokcup sxenesa (II1) u ap.

KHCIOTBI — CI0MCHbLE 6e14eCmEa, 8 COCMAE KOMOPBIX 6X00:m uonbl 6000poda H', cnocoonvie
3ameuwamsbca Ha Memasii, U Kucaomuwlil ocmamok. CunbHbie KUCIOThL: H,SO, — cepHas
kucinora, HCIl — xmopoBogopoaHas (comnsHas) kuciota, HNO; — a30THas KUCI0Ta; KUCIOTHI CPEeTHEH
cunsl: HF — ¢propoBogopoHast (TuiaBukoBasi) kuciora, H3PO, — dochopnas kucnora, H>SO; —
CEpHHCTAas KUCIIOTa; cliadble KUCIOTHI: H,S — cepoBogopoaHas kucinota, H,CO; — yroiapHas
kucnora, H,5i0; — xpemuueas, HNO, — a30TUCTast KUCTIOTA U JIp.

Coum — coedunenus, oopazyrouiue npu OUCCoOyUaAUUU 8 60OHOM PACHBOPe NOJIOHCUMENbHO
3apAxceHHble UOHBL MEMA/INI08 U OMPUUAMENbHO 3APANHCEHHbIE UOHBL KUCIOMHBIX 0CHAMKO08, a4
uno20a, Kpome Hux, uonst 6000pooa H' u zudpoxcud-uonst OH . Hanpumep, NaCl — X10puz HATPHS
(moBapenHast conb), CaCO; xapboHnat kanbuus (men), NaHCO; — runpokapOoHaT HaTpus (MUIIEBast
coJa) u Jp.

Oprannyeckue COeIMHEHUS

Oprannyeckasi XMMHS — XUMUA cOeOuHenuil yznepooa (A.M. bymaepos). [lomnmo aToMOB
yraepoja B cOCTaB opranudeckux coenunenuit Bxosat H, O, N, S, P, F, Cl, Br, | u npyrue xumudeckue
AJIEMEHTHI.

AJIKaHBI — npeodenvHble (HacblujeHHble) Y21€6000pP00bl, 6ce C60O0OHbBIE 6ANIEHMHOCHIU
amomos yziepooa 3anameol (HOJTHOCMbIO «KHACLLUEHBLY) amomamu 600opooa. CHy — meman (ocHOBa
npupoaHoro rasa), Co,Hs— sman, C3sHg— nponan, CgH; s— oxman (ocHOBa O€H31HA).
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AJIKeHBI — HenpeoenbHble Y21e8000P00bl, MOIEKYIbl KOMOPBIX COOepIHcanm 00Hy
osoiinyio ceaszv: CH,=CH,— smunen (M3 HETO CHHTE3UPYIOT STUJIOBBIA CITUPT, MOJUITUJIEH,
MIOJIUCTUPOI.

AJIKHHBI — HellpeJeJibHbIe YIJIeBO0PO/Ibl, MOJIEKYJIbI KOTOPBIX COAEPKAT 00HY MPOUHYIO
céa3v: HC=CH — ayemunen (U3 HErO CUHTE3UPYIOT CHHTETUYECKHI KayuyK M Jp. BEIECTBA,
WCIIONB3YIOT ISl CBAPKH).

ApoMaTH4ecKHe YIJIeBOJOPOIbI (apeHbl) — 6euiecmea, 6 MOAeKya1ax KOmopvix co0epiHcumcs
00HO UnU HECKOIbKO OEeH30IbHbIX KOJ1ely — YUKIUYECKUX ZPDYRI AMOMO8 Y21epood ¢ 0COObIM
xapakmepom ceaszeii: CsHs— 6enzon (BaxxHeu1ee copbe A1 cuHTe3a peHon(opManbIeruIHbpIX CMOJ,
KpacuTelei, MOJUCTUPOIIa U MHOTHX JIp. BAXKHBIX TPOJYKTOB).

CnupTsl (aJIKOT0JIH) — RPOU3B00HDbBLE Y2T1€6000P0008, 8 KOMOPHIX 00UH UIU HECKOTbKO
amomoe 6000pooa 3ameuienvl Ha cuopoxcuavhyio cpynny OH. Baxueitmue npencrasutenu: CH;OH —
Memu08bltl cnupm WA Memarol (B IPOMBIIIJICHHBIX MacIITabax UCTIOIb3YeTCs IS TOTYICHUS
benondopmanbAETUIHBIX CMOJI, B KAUECTBE PACTBOPUTENSI OPraHUYECKUX BEUIECTB; s1/1! — TOKCUYEH B
mo0bIx n103ax), CoHsOH — smunoswiti cnupm wnu smanon (ACX0THOE BEIISCTBO JJIs MOJIYYEeHUS MHOTUX
OpPraHUYEeCKU COETUHEHUH, HCIIOJIb3YeTCsl B KaUeCTBE PACTBOPUTENS, KaK Ie3UHPHUIMPYIOIIEe CPEICTBO,
JUTSL U3TOTOBIICHUS JIGKAPCTB U JIP.), 2iuyepur (IHUPOKO MPUMEHSETCS B MHUIEBOM MPOMBIIIIEHHOCTH,
(dbapmanuu, Tpou3BOJICTBE JIEKAPCTB U B3PHIBYATHIX BEILIECTB).

KapOoHunabHbIe coeinHEHUs (OKCOCOeANHEHN) — Op2aHUuecKue coeOUuHeHus, 8 MoJieKye
Komopuix umeemca Kkapoonunwvhan cpynna C=0, ux oenamcs na 08e poocmeeHHbvle 2pYnnsl — Ailb-
oezuovl u kemonwvl: CH>O — popmanberuy (mpuMeHsieTcs: B KaUeCTBE J1e3UH(DUIIMPYIONIETro CpeiCTBa
U1 00pabOTKU 3epHO- U OBOIIEX PAHUIIUILL, U1 IPOTPABIMBAHUS CEMSH, Il KOHCEpBallUU
aHATOMMYECKHX IpenapaToB; Noay4aioT (heHoapopMaIbAeTHAHBIE CMOJIBI U (hOpManH); alleToH
(MCTIONB3YIOT KaK PaCTBOPUTENH JIAKOB, KPACOK, B IPOU3BOJICTBE AllETATHOTO BOJIOKHA, 0€3/IbIMHOTO
1I0poxa).

KapOGoHoBble KMCJIOTBI — coedunenus, cooepricauiue KapooKcuiIbHylo 2pynny —

COOH. Baxueiimue kucnotsl. HCOOH — mypasvunas kucioma (IpuMeHseTcs B (papMaleBTH4ecKoi 1
numeBoi pombitiuieHHOCTH); CH3;COOH — ykcycuas kucioma (MCTIONB3YIOT IS POU3BOJICTBA
HCKYCCTBEHHBIX BOJIOKOH Ha OCHOBE IIEJUTIOJIO3bI U B UIIEBOM npoMbliuieHHOCTH); CsHsCOOH —
bensounas kucioma (IPUMEHSIOT B (hapMalleBTHUECKON MPOMBIIUIEHHOCTH JIsl CHHTE3a JYLIUCTBIX
BEILIECTB U KpAaCUTENIEH, a TAK)KE B KaueCTBE KOHCEpBaHTA JJIs MUILEBBIX NPOAYKTOB), C;7H35COOH —
cmeapunogas Kucioma (OCHOBA TBEPABIX KUBOTHBIX KUPOB).

YriaeBoasl (caxapa) — 2mo npupoonvle Op2aHuiecKue cOeOuHeHus, umerouiue oouy
dopmyny C,,(H>0),. Monocaxapunbl: CsH;,04 — enroxosa u ¢ppykmo3sa (3HepreTudeckas QyHKIUS B
KUBBIX opranuzmax); onurocaxapuabl: C;>H,,0;; — caxaposa (TTIaBHBIM HCTOYHUK YTIIEBOJIOB B MUIIIE
YeJI0BEKA), Manbmo3sa, aaxkmosa; nomucaxapuabl: (CsH;9Os), — kpaxman (3amacHoOn caxap
pacTenuii), yeantonoza (OCHOBHOE BEIIECTBO PACTUTEIBHBIX KJIETOK), XumuH (OCHOBA HAPYKHOTO
CKeJleTa WICHUCTOHOTHX ), 21uKo2eH (3alacHOM caxap >KHBOTHBIX ).

Benaku — npupoonvie nonunenmuovl ¢ 6blcoOKUMU 3HAUEHUAMU MOJIEKYIAPHOU MACCHL,
cocmoaujue uz AMuHoKucaom. B cocmasge 6enxos 20 amunokuciom. beiaku BXOIAT B COCTaB BCeX
KUBBIX OPTaHU3MOB U BBHITIOJTHSIOT Pa3HOOOpa3HbIe OMOIOTHYeCKUE (PYHKIIHH (CTPOUTENIBHYIO,
(hepMeHTaTHBHYIO, TPAHCIIOPTHYIO, 3AIIUTHYIO, PEIENITOPHYIO U JIP.).

HyxkJieHHOBbIE KHCJI0TBI — BPUPOOHbIE 8bICOKOMOIEKYIAPHbLE
coeounenus (NOJIUHYKIeOmuobl), KOmMmopbvle uzparom 0ZPOMHYI0 poJib 8 XPAHEHUU U nepeoaye
HaceocmeeHHol uHGopmayuu 6 rxcusvlx opzanusmax: /[HK — dezokcupubonykieunogas
Kkucnoma (TJ1aBHAs MOJIEKYJIa B )KHBOM OpPraHU3ME, XPAHUT T€HETUYECKYI0 HHPOPMAIIUIO U TepeaaeT OT
OJTHOTO TOKOJIeHUS K ipyromy), PHK — pubonykieunogas kucioma (nocpenanka mexay JJHK u mectrom
cuHTe3a 0emnka).

IMosmmepsl — coedunenusn ¢ 6016UI0T MONEKYAAPHOLL MACCOTL, MOSIEKY/IbI KOMOPBIX COCMOAM
u3 0016U1020 YUC1a nosmMoparuUXCcA pacmenmos. Ilnacmmaccel (IOMUITUIICH, TOTUIPOIUIICH,
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MOJUCTUPOI, (PeHOIPOPMATIBACTHIHBIE CMOJIBI U p.), 8010KHA (JTABCAH, HAMIOH U JIp.), Kay4yKu 1
COCIMHECHMS Ha MX OCHOBE (pe3rHa).

3ananusa:
1. OcyecTBUTh NPAaKTUYECKHU CIEAYIOIINE IPEBPALICHUS:
Fe— FeCl, — Fe(OH); —Fe(OH); —Fe(NO3)3
2. Ocy1ecTBUTh IPAKTUUECKHU CIIEYIOIINE TPEBPALLIEHU:
C,;HsOH — CH3;COH — CH3;COOH

3. CocTaBbTE T€HETUUYECKUE PSIIbI HATPUS U JKene3a. 3alUIlInTe YpaBHEHUS peakLuid, ¢
MIOMOILBIO KOTOPBIX MOYKHO OCYIECTBUTh IPEJIOKECHHBIE BAMU MEPEXO/IbI

4. ITpu B3auMoielcTBUY 12 I IpeenbHOr0 0IHOATOMHOTI'O CIIUPTa C HATPUEM BbIAEIWIOCH 2,24
1 Bogopoaa. Haliqure MonekyasipHyro (popMyily ciupTa, HaluIIUTe (GOPMYJIbl BO3MOKHBIX H30MEPOB U
HA30BUTE HX.

KoHTpoJsibHbIE BONIPOCHI:

1.JlaiiTe onpenesieHus MOHATHI: «T€HETUYECKas CBSI3b», «TCHETUUECKUI PSJT BEIIECTB.
2.B 4eMm BbIpaxkaeTcsi FTEHETUYECKas CBSI3b MEXKY YIJIEBOI0pOoaMu?

3.Kakas rpyrima BemecTB JISKUT B OCHOBE OOJIBITMHCTBA TCHETHYECKUX IIETIOYEK?
4.Yto Takoe kuciora?

5.JlaiiTe onpenesieHue OCHOBAHUEM.

6.B uem B3auMOCBSI3b OpraHMYECKUX U HEOPTaHUYECKUX BELIECTB?

IIpakTyeckas padora Nel8
«XHMHA U KU3HD»

Ieab: 03HAKOMUTBCS C MPUHIUIIAMH XUMUYECKON ITPOMBIIIICHHOCTH, H3yYUTh BIUSHHAE
XUMHAYECKOH MPOMBIIUIEHHOCTH Ha OKPYKAIOUIYIO Cpeay, chopMUpoOBaTh 3HAHUS O XUMUU B OBITY.

Opranusm yenoseka coctout Ha 60% u3 Boabl, 34 % NpUXOIUTHCS HA OPraHNYEeCKHe
BelecTrBa u 6 % Ha Heopranmyeckue. OCHOBHBIMU KOMIIOHEHTaMH OPTaHUYECKUX BEIIECTB
SIBIITFOTCSI YTIIEPO, BOAOPO/I, KUCIOPOJ, B UX COCTaB TaK K€ BXOJAT a30T, (pocdop u cepa. B
HEOpPraHMYECKUX BEIIECTBAaX OPTaHH3Ma YelloBeKa 003aTeNIbHO MPUCYTCTBYIOT 22 XUMUYECKUX
anementa: Ca, P, O, Na, Mg, S, B, Cl, K, V, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cr, Si, I, F, Se.

OKCIEPUMEHTAIBHO YCTAaHOBJIEHO, YTO B OPTaHU3ME YEJIOBEKA METAJIbI 3aHUMAIOT OK0JIO 3 % 1o
Macce. Ecnu npunsTh Maccy yenoseka 3a 70 Kr, TO Ha 010 YeJIOBEeKa MPUXOAUThes 2.1 Kr.

Ecnu KOHIIEHTpalus 3JIEMEHTOB B OPraHU3MeE YEJIOBEKA MPEBBIILIAET 10 %, To ero
CUMTAIOT MAKPO3J1eMeHTOM. MHKPO03/1eMeHThI HAXOAATCS B OpraHU3ME B KOHLIEHTPALUAX 10°...10°
*%.

HenocraTok HeopraHM4ecKUx 3JIEMEHTOB JIOJDKEH CKa3aThCsl HA COAEPKaHUe COOTBETCTBYIOLIUX
(hepMeHTOB, a 3HAUUT U Ha HOpMaJIbHOM (DYHKIIMOHHUPOBAHUU OpPTaHH3Ma YeJIOBEeKa.

XapakTepHbIe CUMIITOMBI ASPUIINTa XUMHUYECKHUX JJIEMEHTOB B OPraHU3ME YeTIOBEKa!

Ca — 3amenneHue pocra CKelera,

Mg — MyCKyJIBHBIE CYyIOPOTH,

Fe — anemus1, HapylieHuEe UIMMYHHOUN CUCTEMBI,

Zn - TOBPEXJICHHUE KOXKHU, 3aMEIJICHUE POCTa,

Cu — crabocTh apTepuii, HapylIeHUE ACATEIHbHOCTH ITEUCHH,

Mo — 3amenJieHHe KIETOYHOTO POCTa,

Ni — yyameHnue aenpeccui, 1epMaTuTHhI,

F — kapuec 3y60B,
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I — HapymieHne paboThl IUTOBUIHOM JKEIe3bl U T/.

K »u3HeHHO HE0OXOIMMBIM OPraHUYECKUM COEAMHEHUSIM OpraHu3Ma 4ejloBeKa
OTHOCSTCS O€JKH, YIIIEBOAbI, JKUPBI, BATAMUHBI.

ButaMuHBbI — IpyIna HU3KOMOJEKYISPHBIX OPraHUYECKUX COETMHEHUN OTHOCUTEIHHO
MPOCTOTO CTPOCHUS U PA3HOOOPA3HON XUMUYECKOU MIPUPOIBL. DTO COOpHAS 110 XUMUYECKOU MPUPOJIC
rpymna OpraHu4ecKiX BeUlecTB, 00beIMHEHHAS 110 MPU3HAKY aOCOIIOTHOM HEOOXOIMMOCTH IS
OpraHu3Ma B Ka4eCTBE COCTABHOW YaCTH MUIIIH.

C HapylleHreM MOCTYIUIEHHS] BATAMUHOB B OPraHU3M UY€JI0BEKa CBSI3aHbl TP MPUHIIUIHAIIEHO
MATOJIOTUYECKUX COCTOSHUS: HEOCTATOK BUTAMUHA — THMIOBUTAMHUHO3, OTCYTCTBHE BUTAMUHA —

aBUTAMMHO3, 1 U30bITOK BUTAMHHA — THIIEPBUTAMMHO3.

Bona B npupoje, B ObITY H HA MPOU3BO/ICTBE

Bona — naunbonee pacripoctpan€éHHOE Ha 3emiie BEIECTBO, OHA MOKPHIBAET MPUOIU3UTENHHO
YEThIPE MATHIX 36MHOM MOBEPXHOCTH. ITO €IMHCTBEHHOE XUMUYECKOE COCTMHEHHE, KOTOPOE B
MIPUPOJIHBIX YCIOBUSIX CYIIECTBYET B BUJE KUIKOCTH, TBEPJIOTO BellecTBa (Jienn) U ra3a (mapbl BOJbI).
Bopa urpaer »ku3HEHHO BaKHYIO POJIb B TPOMBIIIJICHHOCTH, OBITY U B TAOOPATOPHOU MPAKTUKE; OHA
COBEpIICHHO HEO00X0quMa JUIsl MOAeP KaHUS )KUZHU.

B 1860-x rogax uranssinckuit xumuk Cranucias KanHuiapo, uccienysi opraHu4eckue
coeuHeHus, coaepxaiue rpymnmnbsl —OH, Ha3BaHHbBIE UM THIPOKCHIIBHBIMU, OKOHYATEIbHO YCTAaHOBUIL,
gt0 Boja umeet Gopmy H,O.

Monexkyna BoabI NpeACcTaBiIsieT coO00i IUIO0Ib, T.€. UMEET MOJTOKHUTENBHO U OTPULIATEIIEHO
3apshKCHHBIC y4acTKU. Bona npenacrasisier co0oi mpo3padHyro 6eClBETHYIO )KHIKOCTh, 00JIaJa0NIyI0
LEJIBIM PSJIOM aHOMAJIbHBIM (pU3UYECKUX CBOMCTB. Hampumep, oHa nMeeT aHOMalbHO BBICOKHE
TEMIIEPATyphI 3aMep3aHus ¥ KUTICHHS, a TAKXKE IIOBEPXHOCTHOE HATsDKeHUE. Pekoii 0COOEHHOCTRIO
BOJIBI SIBIISICTCS TO, YTO €€ IIIOTHOCTD B JKUAKOM cocTosirmy 1pr 4 °C GoIbIIe IIIOTHOCTH JIbJA.
[TosTOMYy Jen nmaaBaeT Ha MOBEPXHOCTU BOIBI.

XUMHYECKHUE CBOUCTBA BOJEI:

1.  KuciaoTrHo-ocHOBHBbIe peakuuu. Boia obiagaer amdoTepHbIMU CBOHCTBAMU. ITO
03HAYaeT, UTO OHA MOXKET BBICTYIATh KaK B POJIM KUCIIOTHI, TaK U B poju ocHoBaHUA. Ee amdoTrepHbie
CBOICTBA 00YCIIOBJIEHBI CHOCOOHOCTBIO BOJIBI K CAMOMOHH3AIUH:

2 H,0(x.)=H;0" + OH

2. OKHCINTEJIBbHO-BOCCTAHOBHTEIbHBbIE peakiuu. Boga o6magaer cnocoOHOCTHIO
BBICTYIIATh KaK B POJIM OKHCIIUTEIS, TaK U B POJIM BOCCTaHOBUTENS. OHA OKUCIISIET METAJIBL,
PaCTOIOKEHHBIC B DJIIEKTPOXUMUYECKOM PSAY HAIPSDKEHUH BBIIIE OJIOBA.

Hanpumep, peakuus sBiIseTCs B3aMMOACHCTBHE MEX1Y MarHueM U BOJISIHBIM ITapOM:

Mg(tB)+ H,0 (r.)= MgO(TB) +H)(T.)

Boga neiicTByeT Kak OKHCIUTEND B MPOLECCAX KOPPO3HH.

2Na + 2 H,O=2NaOH + H,

B peakiuu Mexay HaTpUeM U BOJIOH , BOJa UTPAET POJIb BOCCTAHOBHUTES

3. T'mapartanusi. MoneKybl BOJBI CIIOCOOHBI COJIbBATUPOBATH KaK KATHOHBI, TAK U aHUOHBI.
DTO npolecc Ha3bIBaeTCs ruapaTanuen. ' mapaTHas Boja B KpUCTAILIaX COJIEH HA3bIBACTCA
KPUCTAJUIM3aLIUOHHON BOJIOU.

4.  T'uapoJm3 npeacTtaBisieT cOO0H PeakIuio KaKoro-Tu00 MOHA UITH MOJIEKYJIbI C BOJIOM.

5. BzaumoneiicTBHe ¢ OKCHAAMHU aKTUBHBIX MeTaLIoB: CaO + H,0O=Ca(OH),

6. Bs3aumopgeiicTBHE ¢ OKCHAAMH HeMeTALI0B: P,Os+H,O=2HPO; HeoOxoqumebii 11 Boma
IIMPOKO HCTIONB3YeTCsl B KAYECTBE PACTBOPUTENS B XUMUIECKOM TEXHOJIOTHIA, a TaKXXe B Ta00OpaTopHOi
npaktuke. OHa mpecTaBisieT cOO0H YHUBEPCAIBHBIA PACTBOPHUTEIb, HEOOXOAMUMBIN JIJIs1 TPOTEKAHUS
OMOXMMHYECKHUX PEaKIIUH.

KectkocTh BOJIBI OIpa3IeseTCsl HA BpeMEHHYIO (KapOOHATHYI0, 00YCIOBICHHYIO
npucyrcTBueM rupokapdonarnoro kanbius Ca(HCO3), u maraus Mg (HCO3)) u noctosiHHYIO
(HeKapOOHATHYIO) KECTKOCTh. [10 BenmmunHe 00111ei )KeCTKOCTH Pa3IndaroT BOAY MATKYIO (710 2 MT-
9KB/IT), cpeHel kecTkocTH (2-10 Mr — 9KkB/1T) U kecTkyto (6onee 10 Mr-sks/m).
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PacTBOpOM Ha3bIBaeTCsi TOMOTeHHas (OAHOPOIHAS) CHUCTEMA, COCTOAIIAs U3 ABYX WK OoJee
KOMITOHEHTOB. Heo6XoAuMbIMU KOMIIOHEHTAMU PacTBOPA SBJISIOTCS PACTBOPUTEIb 1 PACTBOPEHHOE
BellleCTBO, HAIIPUMEP, PACTBOPEHHBIN B BOJIE caxap. PacTBOpEHHBIMU BEIIECTBAMU MPU OJIMHAKOBBIX
arperaTHbIX COCTOSTHUSIX KOMIIOHEHTOB OOBIYHO CUMTAIOTCS KOMIIOHEHTHI, HaXOAIIMecs B HEAOCTaTKe, B
TO BpeMs KaK KOMIIOHEHT, HaXOISAIINICS B H30BITKE, CUUTACTCS] PACTBOPUTEIICM.

Boaubie pecypcebl — 3TO Bce BOJIbI THAPOCHEPHI: T.€. BOJBI peK, 03€p, KaHAJIOB, BOJAOXPaHMIIHIIL
MOpEU 1 OKeaHOB, MOJ3EMHbIE BObI, TOUBEHHAs BJlara, BoJa (JibJibl) TOPHBIX U MOJSPHBIX JIEIHUKOB,
BOJISTHBIE Tapbl aTMocdepsl. O0mHit 00beM (€TMHOBPEMEHHBIHN 3arac) BOJHBIX PECYPCOB COCTABISET
1390 mutH KM’, W3 HEX 0KOJ0 1340 MITH KM’ — BOJIbI MupoBoro okeana. Menee 3% cocCTaBIsIOT IPECHBIE
BO/IbI, U3 HUX TEXHUYECKH TOCTYIHBI JJIs1 UCTIOIb30BaHus — Bcero 0,3 %.

XapaKkTepUCTUKHU BOJBL:

: [Ipo3payHoCTb;

Hanuumne pacTBOpeHHBIX HEOPTAHUUECKUX BEILIECTB, HAIIPUMEpP, HUTPATOB, XJIOPUIOB,
xKelesa,

: Temneparypa;

Hanuuue pacTBOpEHHBIX OpraHUYECKUX BEIIECTB, HAapuMep, (PeHOoNOoB;
Bkyc;

Hann4re Mukpoopranu3MoB, HallpuMep, OaKTepHid;

3armax;

Hanwaue gmopsr u payHsr;

pH

3EKTPONPOBOIHOCTD;

YKECTKOCTb;

3arpsizHeHue BOJbI - 3TO IOHIKEHUE €€ KauecTBa B pe3yibTaTe MoMnaiaHus B PeKH, py4bH,
03epa, MOpsl U OKEaHbI PA3TUIHBIX (PHU3UIECKUX, XUMUYECKUX UITH OMOIIOTHYECKUX BEIECTB.

HcTounuku 3arpsisHeHNs BOAbI.

1.  HaceneHHbIE IyHKTHI.

2. IIpOMBIIUIEHHOCTD.

3.  TennoBoe 3arpsi3HEHUE

4.  CenbcKoe X0341UCTBO

OuHCcTKA ¥ OATOTOBKA BO/BI.

du3nyeckue Npouecchbl BOA0OYNCTKH H BOONOATOTOBKH:

1. Pemeuyenue. [lepBas cTagus BOJOOYMCTKU 3aKIIFOUASTCS B YIAICHUU U3 BOABI OOIBIINX
IJIaBaIOIIMX MPEIMETOB U B3BEIIEHHOT'O Mycopa.

2. A’pupoBaHHe — HACBIILIEHUE Ta3aMU. DTOT MPOLECC IPUBOIUT K yIAJIECHUIO U3 BOJIBI
JIMOKCH/Ia yIIIepo/ia, CepOBOIOPOA U JIETYYUX Macell, KOTOpble MOTYT MPHIaBaTh BOJIE KaKOM-T1100
BKYC WJIM 3amax.

3. @uaokKyJAUMsA. ITOT MPOIECC BKIIOYAECT OCTOPOKHOE B30AITHIBAHUE BO/IbI, IIPUBO/IAIICE
K KOHTJIOMEpAaUsIM MEJIKUX YacTHUIl ¢ 00pa3oBaHHEM Ooiee KPYIHBIX, OBICTPO OCENAIOIINX Ha JIHO.

4. CeaumMmenTtamusi. B Tom mporiecce MpoucXoauT yadeHHe U3 BOIbl MEJIKOTO B3BEIIEHHOTO
Marepuiia B pe3yJibTare €€ MPOIYCKaHUs Yepe3 CIOoM MecKa, KOTOPbIA HaXOUTCS Ha MOAJIONKKE U3
rpaBUs.

XuMn4yeckasi HOAroTOBKA BOJbI:

[Ipou3BoauTCs MO-pa3sHOMY, B 3aBUCUMOCTH OT KaueCTBa BOJIbl, 3a0MpaeMoi U3 PeKu HIn
Jpyroro pe3epByapa.

1. de3undexuus. /{14 pa3pylieHrs MUKPOOPTaHU3MOB, COAEPKAIIUXCS B BOJIE, €€
Ne3nH(UIUPYIOT, KaK MPaBUIIO ,KaK MPABUIIO , XJIOPOM. XIIOPUPOBAHHE OOBIYHO SBISIETCS MOCIETHEN
CcTaguel BOIOIIOATOTOBKH.

2.  Ymsardenme Boabl. JKecTOKOCTb BOJbI TIOBEPXHOCTHBIX HICTOUYHUKOB CYIIECTBEHHO
KoJ1e0JeTcs B TeYeHHE ro/1a; OHa MaKCUMaJIbHO B KOHIIE 3UMbI, MUHUMAaJbHa — B TIEPUO/I [TaBOJKA.
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Bozayx. Atmocdepa u Kaumar

Atmocdepa - cMech pa3IMUYHBIX ra30B, OKpyKaromux 3emiito. OCHOBHBIE ITApaMETPhI
aTMocQepsl: IUIOTHOCTh BO3/yXa, JAaBJICHHE, TeMIlepaTypa u cocTaB. C yBEIMYEHHUEM BBICOTHI
IJIOTHOCTDH BO3/lyXa M aTMOC(hEepHOE 1aBJIeHUE YMEHbIIAIOTCS.

I'maBHeiinye ra3sl BXOAAT B COCTaB YUCTOTO aTMOC(EPHOro BO3/1yXa B CIESIYIOIIUX
cooTHoeHusX (% o o6vemy): azot- 78,03; kucnopoa — 20,95; 030H U Ipyrue WHEPTHBIE Ta3bl (apToH,
reJivii, HEOH, KPUNITOH, KCEHOH, paaoH) — 0,94; yrinekucnsiii ra3- 0,03; BoasiHoit map- 0,05.

Copep:xaHue yriaeKuciaoro raza B arMocepHOM BO3yXe MPUHUMAETCs paBHBIM (% 1Mo 00bEMY):
B cenbckoi MectHocTu-0,03, B ropax-0,04-0,07.

HapyxHbIil BO3yX 3arpsA3HsIeTCS OTXOASIIMMHU OT IPOMBIIUICHHBIX MPEANPHUATHI BpeHBIMU
JUIS 3/10pOBbsl YEJIOBEKA I'a3aMH U NbUIBIO.

[InoTHOCTHL BO3/1yXa HA3bIBACTCSI OTHOLIEHHE MACChI BO3yXa K €r0 00beMy U BBIpa)KaeTcs B
KI/MC.

TemnepaTypa Bo31yXa IOKa3bIBa€T CTENEHb €T0 HarpeBa. TemrepaTypy BbIpaXKaloT B Tpaaycax
Pa3IMYHBIX TEMIIEpaTypHBIX WIKaJI. B MeXayHapoqHOM IPaKTUYECKOM TEMIIEPATyPHOU LIKAJIe
pasznuuatot Temrepatypy Kenssuna ( T) u Temneparypa Llenbcus ( t ), KoTopble CBSI3aHbBI
cootnomennem t( "C)=T(K) — 273,15 K.

JlaBieHue- cuia, AeCTBYIONIAs Ha €UHUILY TOBEPXHOCTH B HAIIPABIICHUH,
MePIEeHIUKYIIpHOM 3ToH moBepxHocTH. B CU 3a equnuiy naBnenus npunst [lackans(I1a).

DyHkuuu atMmocdepsni:

: ConepxuT KUCIOpOJ, HEOOXOAMMBIH ISl ABIXaHUS KUBBIX OPraHU3MOB;

SIBisieTCsl HICTOUHUKOM YTIJIEKUCIIOTO Tra3a Juisi JOTOCHUHTE3a PAaCTeHMIA;
3amuniaeT KUBblE OPraHM3Mbl OT KOCMUUYECKUX U3ITYy4EHU;
CoxpaHsieT Ternao 3eMJIM U peryjaupyeT KJIuMar;

TpancopmupyeT razoo0pa3zHbie IPOAYKTH OOMEHA BEIIECTB;
[lepeHocUT BoJsiIHBIE MapbI MO MJIAHETE;

SBnsercs cpenoit 0OUTaHMS JETAIONIMX (OPM OPraHU3MOB;

Cay’>XKuT UICTOYHHUKOM XUMHUYECKOTO ChIPhsl U SHEPIHH;

[Tpunumaet u TpanchopMupyeT razoo0pa3Hbie U MbUICBUIHBIE OTXOIBI.

ATtMocdepa COCTOUT U3 YETHIPEX OCHOBHBIX CJI0EB: Tporocdepsl, cTpatocdepsl, Me3ochepsl U
tepMmocepsl. [lepexonHbie 061acTH aTMOCHEPHI MEXKTY COCETHUMH 00JIauKaMH HAa3bIBAIOT
COOTBETCTBEHHO TpOIIOMNay3a, cTpaTonays3a u.T.I

IlepBslii ciioii- TpOMocgepa- sBISETCS CaMbIM TOHKUM , 3aKaHYMBAsICh Ha BBICOTE OKOJIO 12 KM
Haj 3emiiedd. Ho gaske 3TOT MOJIOTOK HEMPEOAOINM ISl CAMOJIETOB, KOTOPBIE JIETAIOT, KaK MPaBUIIo, Ha
BbicoTe 9-11kMm. Ilo Mepe ynaneHus oT 3eMHOU TOBEPXHOCTU TEMIIEpaTypa BO3/lyXa Mnajaaer a0 — 55 °Cs
BEpXHEH YacTH TPOHOChEpHI.

Janee uzner crparocgepa, KoTopas IPOCTUPAETCS A0 BBICOTHI 0K0JIO 50 KM HaJl TOBEPXHOCTHIO.
B BepxHeli yacTu ctparochepbl HAXOAUTCS 030HOBBIN CIIOM, KOTOPBIN 3a/IEPKUBACT 3HAUUTEIHLHYIO
4acTh TYOUTENBHOTO YAbTPA(UOIECTOBOTO N3TYUCHHUS.

Han ctparocdepoii ( 50-70xm) Haxonutcs Mme3ocdepa. B nmpenenax mezochepsl, npu
TEeMIIEpaType 0KoJIo -225 0C, umeercs Me30Iay3a- camast X0J0JHast 00JacTh aTMOC(EpHI.

[TocnenHuit OCHOBHOM CIIOHM, aTMOC(EPHI, OTISISIOMMN 3EMITI0 OT KOCMOCa,

HazbIBaeTcs TepMocdepoii. OH HaxoauTcs Ha BbicoTe TpUMepHO 100KM OT 3eMHOM TOBEPXHOCTH U
COCTOUT M3 HOHOC(HEPHI 1 MATHUTOC(HEPHI.

Tepmocdepa nmeeT HaMMEHBIIYIO TNIOTHOCTh CPEAM BCEX CII0EB, aTMOC(epa MOCTEIIEHHO
MCYE3aeT U CIIMBAETCS C KOCMUYECKUM MPOCTPAaHCTBOM. YacTh aTMoc(epsl , HAMOTHEHHAs JKU3HBIO,
Ha3bIBaeTcs 0uocgepoii. OHa MPOCTUPACTCS OT BHICOTHI ITHUYBETO MOJIETa JI0 TOBEPXHOCTH U B TITy0b
3eMJIU M OKeaHa.

3arpsasHeHue atMocgepbl M ero HCTOYHUKHU

3arpszHeHue aTMocdepbl MOXKET OBbITH eCTeCTBEHHBIM (ITPUPOJAHBIM) U AHTPOIIOTEHHBIM

(TEXHOTECHHBIM).
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EcTecTBeHHOE 3arps3HEHNE BO3/lyXa BbI3BAHO NPUPOAHBIMU Iporieccamu. K HuM
OTHOCATCSI BYJIKAHUYECKAs JEATEIbHOCTh, BBIBETPUBAHUE TOPHBIX ITOPOJ, BETPOBAs 3PO3Usl, MaCCOBOE
LIBETEHUH pacTEHUH, IbIM OT JIECHBIX M CTEIHBIX II0KapOB U JIp.
AHTpPOIIOT€HHOE 3arpsi3HEHUE CBSA3aHO C BHIOPOCOM Pa3IMUHBIX 3arpsI3HAIOLINX BEUIECTB B
nporiecce AeATeNIbHOCTH YenoBeka. Ilo cBouM macmTabaM OHO 3HAYUTEIBHO MPEBOCXOAUT MPUPOIHOE
3arpsi3HeHUe aTMOC(HEPHOTo BO3AyXa.

KoHTposbHbIEe BOIPOCHI:

1.Kakue 3tarnbl BKJIIYaeT NPUHIIMIHAIbHAS CXeMa XUMUYECKOT0 MPOU3BOJICTTBA?

2. Kakue XuMHYCEeKHEe peaKIIuK MPOTEKAIOT JOMEHHOM €Y MPYU BOCCTAaHOBJICHUH KeJie3a U3
pya? KakoBa poib KOKca B JOMEHHOM ITpolecce?

3. Kakue xuMuuecKkre npouecchl MpoTeKaroT MpU MPor3BoACTBE cTayin? CocTaBbTe YpaBHEHUS
COOTBECTBYIOLIUX PEAKIIU.

4 IlepeuncauTe XMMHUYECKHE BEIIECTBA, KOTOPHIE OKPYKAIOT HAC B OBITOBOM cpefie oMa.

5.Kakue uctouyHuKHM 3arps3HAIOT BOY, BO3AyX U nouBy? [IpuBeaure npumepsl.

IIpoBepka BbINOJTHEHHUSI CAMOCTOATEIbHOM padoThl. CaMocTosITEIbHAS pa00Ta HapaBJIeHA
Ha CaMOCTOSITETTbHOE OCBOCHHE U 3aKPEIUICHUE PE3yIbTAaTOB O0YUCHHUS.
CaMocTosTenbHas MOAr0TOBKAa 00YYarOMIMXCS O JUCIUILIMHE IPEINOoaraeT ClIeyIoIIue BUIbI
1 GopMBI pabOTHI:
o Cucmemamuueckas npopabomka KOHCHEKMO8 3aHAMULL, Y4eOHOU U CneyuaibHOU MexXHU4ecKoll
Jumepamypbi.
o CamocmoamenvHoe usyyeHue Mamepuaia U KOHCHeKmuposanue j1ekyuti no y4ebHou u cneyualbHoll
MmexHUYecKoll 1umepamype.
e Hanucanue u 3awuma 00K1a0a, n0020MoBKA K cO0OueHuo uiu becede Ha 3aHAMuUU NO 3A0AHHOL
npenooagamenem meme.
e Buinonnenue pacuemmuvix 3a0aHull.
e Paboma co cnpasounou 1umepamypou u HOpMAMUSHLIMU MAMEPUATIAMU.

CamocrosiTesabHast padora Nel

1. CoctaBuTh (OPMYIBI BELIECTB MO HA3BAHUSIM:
A) 2-MeTni-4-3TUITIOKTaH

b) 3,3-numerunrexkcan

B) 4-metunnenten-1

I') [lenten-2

) 1-xmopOyran

E) 2,2-nubpomrienran

2. Maccogas mons yriaepoaa = 80%. MaccoBas gomns Bogopona = 20%. JIH,(CxHy) = 15. Haiitu
CxHy -?

3. Haiiaure MonekyisipHyro ¢hopMyIly YIIIeBOAOPOIa, MacCOBast 0l YIIIepoa B KOTOPOM
cocraBisieT 83,3%. OTHOCHUTENBHAS INIOTHOCTH IMAPOB ATOr0 BEUIECTBA IO BOJIOPOLY paBHA 36.

4. Haiimute MOJEKYIsIpHYIO (DOPMYITy OPTaHHUYECKOTO BEIIECTBA, €CIIM U3BECTHO, YTO MAacCOBAsl IOJISI
yriiepozia B HeM coctasiset 51,89%, Bonopona 9,73% u xnopa 38,38%. OTHOCHTENBHAS ITIOTHOCTh
MapoB 3TOrO BEIlleCTBa MO BO3AyXy paBHa 3,19.

IIpoBepka BbINOJTHEHUSI KOHTPOJIbHBIX padoT. KoHTponbpHas paboTa IPOBOIUTCS C IENTBIO
pe3yabTaTOB 0OYYEHUS U MOCIEAYIOIIEro aHajal3a TUITUYHBIX OIIMOOK U 3aTPyIHEHUH 00yUJaronmxcs B
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KOHIC U3Yy4YCHHA TCMbI WJIX pa3acia. CornachHo KaJICHAAPHO-TECMATUYCCKOMY IIJIaHY JUCIHUIIIIMHBI

MPEelyCMOTPEHO POBEJCHUE CIAEAYIOUIUX KOHTPOIbHBIX padoT:

e KonrpomnbHas padora Nel

CBoanast Tad/1MIa 0 NpUMeHsieMbIM (pOopMaM U MeTOJaM TeKYyLIero KOHTPOJISI U OLEHKHU

pe3yJbTaToB 00y4YeHust

PesynbTaTsl 00yyeHHs

®opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTATOB 00yUYeHUs

JIMYHOCTHBIX:

- 4Y6CMB0 20POOCMU U YBANCEHUS K UCMOPUU
U OOCMUICEHUAM OMEYeCMEEHHOL
XUMUYECKOU HAYKU, XUMUYECKU ePaAMOMHOe
nogeoerue 68 NpoghecCcUOHAIbHOLU
OdesimenbHOCMU U 8 ObIMY NPU 0OPaAWeHUU C
XUMUYECKUMU 8eUeCmBamMU, Mamepuaiamy u
npoyeccamu;

- 20MOBHOCHb K NPOOOINCEHUIO 0OPA3068AHUS
U NOBbIULEeHUA K8aNUpUKayuu 8 u3opanHou
npogheccuoHanbHoU OessmenbHOCmU U
00beKMUHOe 0CO3HAHUE POTU XUMUYECKUX
KOMNemeHyutl 8 9Mom, - yMenue
UCNONb3068aAMb O0CMUNCEHUSL COBPEMEHHOT
XUMUYECKOU HAYKU U XUMULECKUX
MexXHON02Ull 0151 NOBbIUEHU COOCMBEHHO20
UHMENTEKMYAIbHO20 PA3BUMUSL 8 BbLOPAHHOU
npogheccuonanbHol 0esimenrbHOCmu,

Buvinoanenue u sawmuma npaxmuuecxuxpa6om
Ne 9-15

Oueﬂka npasujibHOCmMu 6blNOJHEHUA
CaAMOCMOSIMeNbHO pa60mbl

MeTanpeaMeTHBIX:

- UCNONBL30BAHUE PAZTIUYHBIX BUO08
NO3HABAMENbHOU 0eSAMENbHOCIU U OCHOBHBIX
UHMELIeKMYAIbHbIX Onepayull (NOCmaHo8Ku
3a0ayu, opmMyIUPOBAHUs 2UNOMe3, AHAIU3A
U cunmesa, cpagHeHus, 0000w eHus,
cucmemMamu3ayuu, 8bls61eHUsl NPUYUHHO-
CNIeOCMBEHHBIX C6513¢€ll, NOUCKA AHATI0208,
dopmynuposarus 6b160008) 015l peuteHus.
NOCMABIeHHOU 3a0a4l, NpUMeHeHUe
OCHOBHBIX MeM0o008 NO3HAHUSA (HAOII00eHUs,
HAY4HO20 IKCNepumMeHma) 0 u3yyeHus
PA3TUYHBIX CIMOPOH XUMUYECKUX 00bEKMO8 U
npoyeccos, ¢ KOMOPbIMU BO3HUKAEM
Heobx00UMOCmb CIMAIKUBAMbCA 8
npogeccuonanvrol cepe;

- UCNONBL30BAHUE PAZTUYHBIX UCTOYHUKOS OJISL
NOTYYeHUs XUMUYeCKOU uHpopmayuu,
VMeHUe OyeHUmb ee 00CMoB8ePHOCIb OJlsl
00CMUIICEHUSL XOPOWUX Pe3VTbMAmMOs 8
npogheccuonanvHoll cghepe;

Buvinonnenue u sawuma npaz<muttea<uxpa60m
Ne 2-8

OL}eHKa npasujibHOCMu 6blNOJIHEHUA
CaMoCmosimenbHoU pa60mbz
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NMpPpEeAMETHBIX:

- chopmuposannocms npedcmasieHuii o 3awuma npakmuyeckux pabom Ne4-7
mecme XUMUU 8 COBPEMEHHOU HAYYHOL Yemuwuii onpoc 6o epems 3anamus
Kapmune Mupa, NOHUMAaHue poau Xumuu 8 Pewenue 3a0au

gopmuposanuu Kpy2o3opa u
DYHKYUOHANBHOU 2PAMOMHOCIU Yel08eKa
07151 peueHust NPaKmuyeckux 3a0au,

- 81a0eHUe OCHOBONONALAIOUWUMU
XUMUYECKUMU NOHAMUSAMU, MEOPUSIMU,
3aKOHAMU U 3AKOHOMEPHOCMAMU, Y8EPEHHOe
NONb308AHUE XUMULECKOU MepMUHOT02Uel U
CUMBONUKOU,

- 81A0€eHUe OCHOBHBIMU MEMOOAMU HAYUHO2O
NO3HAHUSA, UCNONIb3YEMbIMU 6 XUMULL:
HaO00eHUeM, ONUCAHUEM, USMEPEHUEM,
IKCHEePUMEHMOM, YMeHue 0opadbamvléams,
00BACHAMb Pe3yibmambl NPOGeOEHHbIX
ONbIMOG U 0eNamsy 8bl800bL, 20MOBHOCb U
CNOCOOHOCMb NPUMEHANb MEMOObl
NO3HAHUS NPU peuleHUul NPAKMU4eCcKUx
3a0auy;

- cdhopmuposannocms ymeHusi 0asamo
KOU4eCcmeeHHble OYeHKU U NPOU3BOOUMb
pacuemsi no

BIUAHUE PA3TUYHBIX PAKMOPO8 HA
napamempusi 00pabomKu Memaiios
oasnenuem.

XUMUYECKUM POPMYNAM U YDABHEHUSIM,

- 81a0eHuUe NPAasuIamMu MmexHUKu
bezonacHocmu npu UCNONbL30BAHUU
XUMUYECKUX 8eUeCcmE;

- chopmuposanHocms COOCMBEHHOU NO3UYUU
1O OMHOUWEHUIO K XUMUYECKOU UHpopmayu,
nony4aemoul U3 pasHulxX UCIMOYHUKOS.

3.2 ®opMa nNpoMeKyTOUYHOH aTTecTANMHA

[Tpomexxyrounast arrectamus o aucuurinae bY J[.07 Xumusi —utoroBast KOHTpOJbHAs padoTa.

Obyuarowuecs 0onyckaromces K coade 3K3aMeHa NPU bINOJTHEHUU 8CeX 8UO08 CAMOCMOAMENbHOU
pabomwl, NPAKMUYECKUX U KOHMPOJTILHLIX pabom, npedycMOmpeHHbIX pabouell npocpammou u
KaneHOapHo-memamuieckum naaHom OUCYUNTUHDL.

Hmoezosas konmponvras paboma npogooumcs 3a ciem spemenu Omeed0eHH020 Ha U3ydeHue
oucyunaunsl. Ilpu yciosuu c60e8pemenno2o u KayecmeeHH020 GbINOIHEHUSI 00YUAIOWUMCS 8CeX 8UO08
pabom, npedycMOmpeHHbIX pabouell Npocpammon OUCYUNTUHDL.

HTorosasi KOHTpoJIbHASA padoTa
Bapmuanr 1

1. U3omepowm, it OyTaHa, SBISETCS:
a) 2-MEeTUJITPOIIaH
0) 2-aTuinpomnan
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B) 2-IpONMINpPONaH

2. BanentHocTh O (KUCIIOpO/a) B OPraHUYECKUX COCTUHEHHSIX !
a)l

6) 111

B) II

r) VI

3. YrieBosbl HE BBITOJHSIOT:
a) TPAHCIIOPTHYIO (PYHKITUIO
0) SHEepreTHUEeCcKyo (PYHKITUIO
B) 3aIIUTHYIO (DYHKITHIO

I') KaTaJTUTHYECKYIO () YHKITUIO

4. KauecTBeHHOMN peakiueil Ha Kpaxmall, sIBJISIETCSl, B3aUMOJEICTBHE C:
a) HoJIoM

6) Cu(OH),

B) H,SO4 (koHIIT)

r) HNOj; (koHir)

5. Peaknus neruaparanust XapakTepHa JJis:
a) OJTHOATOMHBIX CITUPTOB

0) KapOOHOBBIX KUCIIOT

B) aJIbJCTHU]IOB

6. [l ankaHOB XapaKTEpHBI PEAKIIUH:
a) pa3ioXKeHUs

0) nmpucoeAMHEHUS

B) 3aMEIIECHUS

r) oOMeHa

7. Peaknus neruaparans, 0003HavaeT:
a) ormeruieHue H,O
0) npucoeauHenue H,

8. ®opmyna C,Hjy6, cooTBETCTBYET 001IIEH (hopmyie:
a) apOMaTUYECKUX YTIEBOIOPOIOB

0) aTKaHOB

B) QJIKUHOB

T') aJIKCHOB

9. ABTOpPOM SIBJICHUSI U30OMEPUH, SIBIISIETCS:
a) C.B. Jlebenes

0) B.B. MapkoBHUKOB

B) bytnepos A.M.

10. IIporecc 0O6pazoBaHuUs ITHIOBOTO CIIUPTA U3 TITFOKO3bI, HA3BIBACTCS:
a) TUapaTamus

0) OpoxkeHue

B) THAPOJTH3

r) aTepuduKanus
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11. Ilpouecc n3amMeHeHus! YriaepoaHOro CKeJieTa B TPOCTPAHCTBE HA3bIBACTCS:
a) U30MepU3aLUs

0) moMMepu3anus

B) TUJIPOJIN3

12.®opmyna riatoKo3bl:
a) C6H1205

6) CsH 1204

B) C6H6O5

13. KauecTBeHHOM peakiuell Ha TIIUIEPUH, SBISETCS B3AaUMOACHCTBHE C:
a) cynbdarom menu (11)

0) TUAPOKCHUIOM HATPHS

B) ruapokcusiom meau (1I)

14. O61muM CBOHCTBOM OJJHOATOMHBIX U KapOOHOBBIX KUCIIOT, SIBJISETCS:
a) BHYTPUMOJIEKYJIIpHasl JeruapaTanus

0) OposkeHue

B) B3aUMOJICHCTBUE C aKTUBHBIMU MeTaJIaMU

15. CoenvHenusi, B MOJIEKyJIaX KOTOPBIX €CTh aMHU/IHbIE (MIENTUAHbBIE) CBSI3U, HA3BIBAIOTCS:
a) JKUPBI

0) yriIeBOOPOIBI

B) Oenku

T') YTJIEBOIBI

16. benku He BBINOIHSIOT:

A) TpaHCTIOPTHYIO (PYHKIIHIO
b) sHeprernueckyro ¢yHKIIHIO
B) 3amuTHYyI0 QyHKIHIO

I') nBurarenbHyr0 (yHKIHIO

17. Anpo aroma - 3T0

a) COBOKYITHOCTH 3JIEKTPOHOB €, IPOTOHOB P U HEHTPOHOB N
0) COBOKYITHOCTh TPOTOHOB P ¥ HEHTPOHOB N

B) COBOKYITHOCTb HEHTPOHOB N

I') COBOKYITHOCTb 3JIEKTPOHOB € U IPOTOHOB P

18. HeitTpanbHas cpesia UMEET:
a) pH=7

6) pH=13

B) pH=11

19. CnoxHbie BelecTBa, KOTOPHIE COCTOSAT U3 AaTOMOB BOJIOPOJA U KHCIOTHBIX OCTaTKOB, HA3BIBAIOT:
a) KUCJIOTHI

0) conn

B) OKCH/IbI

20. DnekTpoHHas popmyiia aToma HaTPHUS:
a) 1s” 2> 2p2
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6) 1s* 2s* 2p° 35 3p*
B) 1s” 2s% 2p° 3s'
r) 1s% 2s° 2p6 3s? 3p°

21. Kaxoii % KOHILIEHTpaIH pacTBOPOB, €Ciir U3BeCTHO, uyTo 200 T pacTBopa coaepxar 10 r cynbdara
LUHKA:

a)2 %

0) 20 %

B) S5 %

22. DACKTPOIHTHI, IPU AUCCOIHMAIIMUA KOTOPHIX 00pa3yrOTCsl KATHOHBI METallla, i aHUOHBI KUCIIOTHOTO
OCTaTKa Ha3bIBAIOTCA:

a) KUCJIOTaMH

0) comsimMu

B) OCHOBAHUSMH

23. K peakmusiMm oOMeHa OTHOCHUTCS:
a) CaO + H,O = Ca(OH),

6) Cu(OH), = CuO + H,O

B) KOH + HNO;3; = KNOs + H,O

24. Yucno 3JIeKTPOHOB, KOTOPBIE COJIEPHKATCS B aTOME YIJIEpOJia PAaBHO:
a) 6

0) 12

B) 8

25. K OKHMCIHTENBEHO — BOCCTAHOBUTEIBHBIM OTHOCHTCS PEaKIIHsl, ypaBHEHUE KOTOPOIA:
a) C;Hs + H, — CyHg

6) NaCl + AgNOs; — AgCl |+ NaNOs,

B) CaO + H, O — Ca(OH),

r) CH; OH + HCl— CH;Cl + H, O

26. CoctaBbTe (hOpMYIIBI OPTaHUYECKUX BEIECTB:
a) TeKCHH-2;

0) METHIIOCH30T;

B) 2,3-gumeTun -3,4-TUATUIIOKTaH;

r) 2,2-ATUMETUIITICHTaH.

27. Haiiaute MosiekyisipHyto (GopMyiy yrieBoaopoaa, cogepkanue yraepona (C) B koropom 92,3%, a
Bogopoaa (H) 7,7 %. OtHocuTenbHas miaoTHOCTH 1o Bogopoay (H;) pasua 13.

28. Ilpu B3auMOJENCTBUU TEXHUYECKOTO KalbIKs Maccoil 8 r, coaepsxkartiero 20 % npumecent, u
pacTBopa CONSTHOW KHCIOTHI BBIIEIUIICS BOIOPOJ 0OHEMOM ... II.

Bapuanr 2

1. K yrneBosiaM He OTHOCSTCS:
a) TEeTPO3bl, IEHTO3bI, FEKCO3bI
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0) MOHOCaXapH/Ibl, OTUTOCAXaPUIbI, TOJIUCAXAPUIBI
B) IIEpBUYHBIE, BTOPUYHBIEC U TPETUUHBIE AMUHBI

2. JIyis aJIKeHOB XapaKTEPHBI pEaKINu:
a) MPUCOEANHEHUS

0) OTHICTUICHHS

B) oOMeHa

3. XKenToe okpalnBaHue BO3ZHUKAET MPH ACHCTBUU Ha OENOK:
a) meI09n

6) HzSO4 (KOHI_I)

B) HNOj3 (koHII)

r) Cu(OH);

4. benblit aMop(HBIN TOPOLIOK, HE PACTBOPUMBIN B XOJIOIHOW BOJIE, HO pa30yXaroluii B ropsiueii — 31o:
a) IeJITI0JI03a
0) caxaposa

B) GpyKTO3a
) Kpaxman

5. M3oMepust OJIOKEHHST KPAaTHOM CBSI3U XapaKTepHA JJIsA:
a) HEIIpeeIbHBIX YIIIEBOJOPOIOB — AIKEHOB

0) MpeaeIbHBIX YIIEBOJIOPOIOB — AIKAHOB

B) QpOMATHYECKHUX COCTUHECHHI — apEHOB

T') IpeebHBIX OJJHOATOMHBIX CIIUPTOB

6. Peakniuu B3aumopeiicTBust oprannyeckux coenureruii ¢ HCI, naspiBaroTcst:
a) raJIoreHUPOBAHNE

0) ruaparamus

B) TUPOTaJIOT€HUPOBAHNE

T') THAPUPOBAHUE

7. Peaknuu noauMepusalum, He XapaKTEePHbI IS
a) aJIKaHOB
0) aJTKeHOB
B) QJIKUHOB

8.Opranuueckue BeecTna, B coctaB KoTopbix Bxoaat C u H, Ha3piBatoTcs:
a) KapOu b1

0) THIPUIBI

B) YTJI€BOJOPO/IBI

I') TAJIOTC€HUIBI

9. Kakue ¢pyHKIMOHATIBHBIE TPYIIIBI BXOJAT B COCTaB aMHHOKHUCIIOT:
a) -NH, n ~COOH

6) -NH, u —OH

B) — NO, -COOH

F) —-NO;, u —-OH

10. benku — 7T0....:
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a) OpraHNYeCcKHe COeIMHEHUs, COJepKAIINe Ba WJIK OOJiee OCTaTKa aMHUHOKHCIIOT.

0) a3oTcoaeprKalIie OpraHu4YecKre COeIMHEHUS IPUPOTHOTO MPOUCX OKIACHUS

B) IPUPOJIHBIC MTOJIUMEPBI, COCTOSIINE U3 OOIBIIOTO YHUCIa OCTATKOB AMUHOKHCIIOT, CBSI3aHHBIX MEXITY
co00i1 MEeNTUAHBIMU CBA3SIMH.

11. O6mias ¢popmya aTKUHOB:
a) CnH2n+2

6) CnHZn

B) CnH2n—2

F) CnI_IZn+1

12.Kpaxmai, BelecTBo:

a) )KUBOTHOT'O MPOUCXOKICHUS

0) SBJISICTCSI OCHOBHOM YacThIO CTEHOK PaCTECHUM
B) SIBJISICTCSI POJIYKTOM THUAPOJINA3A YTIEBOIOB
r) 00pa3yercs B pe3ysbTare (HOTOCHHTE3A

13. zomepom miist 3,3 tuMeTUI0yTaHOBOM KUCTIOTHI, SIBIISICTCS:
a) reKcaHoBasi KUCJIOTa

0) 23THiImponaHoBasi KHCIOTa

B) 2METWINPONAHOBAasA KUCIO0Ta

14. Peaknusi B3aMMOJICHCTBHSI OJHOATOMHBIX CITUPTOB C KApOOHOBBIMU KHUCIOTAMH, Ha3bIBACTCS
peakuuei:

a) apomMaTu3aIus

0) ruaparamus

B) aTepupuKanus

15. YkcycHbIH anpaerun umeet GopMmyry:
a) CH;COH

6) CH;COOH

B) CH;CH,OH

16. Pubo3a u nezoxkcupr603a, IBISIOTCS:
a) HyKJICHHOBBIMH KUCJIOTaMH

0) yrimeBogamMu

B) OcikamMu

17.Peakiiuu noauMepu3alum, XapaKTePHbI J1JI5:
a) aJIKaHOB
0) aJTKeHOB
B) QJIKUHOB

18. DnekTponHas ¢popmyna atoma 1s 2s 22p 63s 23p2 . XUMUYECKUH 3HAK 3TOrO JIEMEHTA!
a) C
6) O
B) Si

19. YTto Ha3bIBAIOT HOHHOM CBS3bIO?
a) CBsI3b, 00pa30BaHHAs JIEKTPOHHBIMU ITAPAMU;
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0) CBsI3b MEXKAY HOHAMH H3-3a JIEKTPOCTATUYECKOTO B3aUMOJICHCTBUS;B) CBSI3b, 00pa30BaHHAs HOHOM
BOJIOPO/1a TIPU €0 BHEAPEHHUHU B O0JI€€ 3JIEKTPOOTPULIATENbHBIN aToOM;

B) CBsI3b, 00pa30BaHHAas MApPOH HJIEKTPOHOB, MIPUHAUICKAIICH OTHOMY aTOMY M BAKAHTHOM STYEHKOMN
IPYTOro aToMa;

I') CBSI3b MKy HAXOIALIMMHUCS B y3J7aX PEHIETKY aTOMaMH U MOHAMH, yEPKUBAEMbIMH OBICTPO
MepPEMEIAIONIMMUCS dJIEKTPOHAMH.

20. C kak1MU BeIlIECTBAMH PEarupyroT OCHOBaHUS?
a) TOJBKO C KUCIOTaMH1

0) ¢ KUCIIOTaMH ¥ OCHOBHBIMHU OKCHJIaMU

B) C KUCJIOTAaMH U KHCIIOTHBIMHU OKCHJIaMHU

21. Ykaxute am(poTepHOE OCHOBAHHE:
a) NaOH

6) KOH

B) Zn(OH)2 +

22. CnoxHble BEUIeCTBa, KOTOPHIE COCTOAT U3 aTOMOB METAJIJIOB U THAPOKCOTPYII, Ha3bIBAIOT:
a) KUCJIOTBI

0) conn

B) OCHOBaHUS +

23. Peaknus, ypaBaenue kotopoit: 2KOH + H,SO4 — K,SO4 + 2H,0 saBnsiercst:

a) obOmMeHa, oOpaTumas

0) oOMeHa, KaTaTUTHICCKOM

B) oOMeHa, HeoOpaTumas

T') OKUCITUTEIFHO-BOCCTAHOBUTEIHHOU, OOMEHA.

24. Kakoii % KOHIIEHTpaluu pacTBopa, eciu u3sectHo, uyTo 300 r pacTtBopa conepsxar 30 r xsopuaa
HaTpus:

a) 20%

0) 1%

B) 10% +

25. K peaknusiMm coeIMHEHUsI OTHOCUTCSL:

a) KOH + HNO3; = KNO;3; + H,0;
6) Cu(OH), = CuO + H,0
8) CaO + H,O = Ca(OH),

26. CoctaBbTe (OPMYIIBI OPTaHUYECKUX BEIIECTB:
a) 2-meTunoyTeH-1;

0) 2,3-TUMEeTUITEeKCaH;

B) 4,5-TMATUITENTEH-3;

r) 3-3TUndyTanon-1.
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27. Omnpenenute 00beM YIIIEKUCIIOT0 ra3a, KOTOpbIi 00pa3oBasics MPU B3aUMOCHCTBUU a30THOU
KHCIIOTHI M TEXHHUYECKOro kapboHaTa kanbuus Maccoit 300 r, copepkariero 25 % npumeceii.

28. Haitnure MonekynsapHyio GopMyiy yriieBoaopoja, coaepxaiiero 85,7% yranepona u 14,3%

BOJIOPO/1a; OTHOCUTEIbHAS IJIOTHOCTH 110 BOJOPOY paBHa 28. YcraHoBuTe MO (HOpMyIie, OTHOCUTCS JTU
3TOT YIJIEBOJOPO. K MPEAEIbHBIM.
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4 Cucrema oueHnBanusi Komiuiekta ®OC Tekynero KOHTpPOJIsi M MPOMEKYTOYHOM
aTTecTanuu

[Ipu onleHMBaHWM MPAKTUYECKONU U CAMOCTOSITEIIBHOM PabOThl 00YJarOIIeTocs
YUUTBIBACTCS CEAyIONIee:

- Kauecmeo 8blNOJIHeHUs NPAKMUYecKol yacmu pabomol,

- Kayecmeo ogopmaeHus omuema no pabome;

- Kauecmeo YCMHbIX 0MEemos Ha KOHMPOJIbHbLEe GONPOCHL NPU 3aujume padomol.

Kaxapiii BUJ paboThI OIEHUBAETCSI 110 TATH OaThbHOU IIKaJIE.

«5» (OTIMYHO) — 3a TIIy00KOE U TIOJIHOE OBJIAJICHUE COICP)KaHUEM YUEeOHOT0 MaTepurarna,
B KOTOPOM 00YYarOIIUics CBOOOTHO U YBEPEHHO OPUECHTUPYETCS; 32 YMEHHUE MTPAKTUIECKH
MPUMEHSTh TEOPETUUECKIE 3HAHMsI, BBICKAa3bIBaTh U 0OOCHOBBIBAThH CBOU CyXAeHUs. OLeHKa «5»
(OTJIMYHO) TIpeIoiaraeT IPaMOTHOE U JIOTUYHOE U3JI0KEHUE OTBETA.

«4» (XOpoI110) — ecIIi 00YJAIONIUKACS TTOJTHO OCBOMJI YUCOHBI MaTepual, BiIaieeT
HAYYHO-TIOHATHIHBIM almapaToM, OPUEHTUPYETCS B U3yYEHHOM MaTepuase, OCO3HAaHHO
MPUMEHSIET TEOPETUUECKHE 3HAHUS Ha IPAKTHKE, FPAMOTHO M3JIaraeT OTBET, HO CO/IEPKaHUE U
¢dbopMa oTBEeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

«3» (YIOBJIETBOPUTEIHHO) — €CJIM 00yUaIOIIHUIACS OOHAPYKMBAET 3HAHWE U TOHUMaHUE
OCHOBHBIX MOJIOKEHUH y4eOHOTr0 MaTepraa, HO U3JIaraeT ero HeMmoJHO, HEMOCIE0BATENBHO,
JIOITYCKaeT HETOYHOCTH, B IPUMEHEHUH TEOPETUUECKIX 3HAHUN IIPU OTBETE Ha MIPAKTHKO-
OpPUEHTUPOBAHHBIC BOMPOCHL, HE YMEET J0Ka3aTeIbHO 00OCHOBATH COOCTBEHHBIC CYXKICHHSI.

«2» (HEYOBJIETBOPUTEILHO) — €CJTM O0YUYAIOIINICS UMEET pa3po3HEHHEIE,
OeccrcTeMHBIC 3HAHMUSI, TOMMYCKAET OIMIMOKH B ONpeIeTICHIH 0a30BbIX TOHITUN, UCKAXKAET UX
CMBICJI; HE MOXKET MPaKTUYECKH MPUMEHATh TEOPETUYECKUE 3HAHUS.

Kpurtepun oneHuBaHusi HTOTOBO KOHTPOJILHOM padoThI

«5» (OTIIMYHO) — 32 TITyOOKOE M MOJTHOE OBJIAJCHHUE COCpKaHUEeM YIeOHOro MaTepuaa, B
KOTOPOM OOYyUaIoIUiicsi CBOOOTHO U YBEPEHHO OPUEHTUPYETCS; 32 YMEHUE IPAKTHIECKH
MPUMEHSTh TEOPETUUECKIE 3HAHMSI, BBICKAa3bIBaTh U 0OOCHOBBIBAThH CBOM CyXAeHUs. OLeHKa «5»
(OTJIMYHO) TIpeIoIaraeT IPaMOTHOE U JIOTUYHOE U3JI0KEHUE OTBETA.

«4» (XopoI10) — eciii 00yJarOIIHUICS TIOTHO OCBOMJI YUe€OHBIN Marepual, BiajieeT Hayd-
HO-TIOHSATHITHBIM aIiapaToM, OPUCHTUPYETCS B U3yYEHHOM MaTepHale, OCO3HAHHO MPUMEHSIET
TEOpEeTUUECKHe 3HAaHUS Ha IPaKTHUKEe, TPAMOTHO M3JIaraeT OTBET, HO coepxkaHue u popma
OTBETa UMEIOT OT/ICTHbHBIE HETOYHOCTH.

«3» (YIOBIETBOPUTEIHHO) — €CITM 00yUaOIHIACS OOHAPYKUBACT 3HAHUE M TOHUMAaHHNE
OCHOBHBIX TOJIOKEHUH y4eOHOTO MaTepuana, HO U3jaraeT ero HeroJHO, HeTIOCIeJOBaTeIbHO,
JIOTTYCKaeT HETOYHOCTH B MPUMEHEHUH TEOPETUUECKUX 3HAHUI MTPH OTBETE Ha MPAKTHKO-
OpPUEHTUPOBAHHBIC BOMPOCHL, HE YMEET J0Ka3aTeIbHO 00OCHOBATH COOCTBEHHBIC CYXKICHHSL.

«2» (HeyIOBJIIETBOPUTEIHHO) — €CJTM 00YUaIOMIUNCS UMEET pa3pO3HEHHBIC, OECCUCTEM-
HBIC 3HAHUS, JOMYCKACT OMIMOKH B ONPEEIICHUH 0a30BhIX MOHSATHH, HCKAXKAET UX CMBICH; HE
MOJKET MPAKTHYECKU MPUMEHSATh TEOPETUUECKHE 3HAHMUS.

Tecm oyenusaemcs no namu 6AIbHOU WKaAe CLe0YIOWUM 00PA30M: CIMOUMOCHDb
Kaxcoo2o eonpoca 1 6ann. 3a npasunvhsiti omeem cmyoenm noayuaem 1 bann. 3a Hegephbiii
omeem unu e2o omcymemeue 6ainbl He Ha4UcCaaiomcs.

Oyenka «5» coomeemcmeyem 86% — 100% npasunvrvix omeemos.

Oyenka «4» coomeemcmeyem 73% — 85% npasunbHvix omeemos.

Oyenka «3» coomeemcmeyem 53% — 72% npasuibHvix 0meemos.

Oyenka «2» coomeemcmeyem 0% — 52% npasunbhvix omeemos.



