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BBE/JIEHHE

Xumusi — 3TO HayKa O BEUIECTBAX, X COCTAaBE U CTPOEHUHU, CBOMCTBAX U Ipe-
BpalICHUSAX, 3HAYEHUU XUMUYECKUX BEILECTB, MATEPUAJIOB U IIPOLIECCOB B IIPaKTUYE-
CKOU JIEATEIIbHOCTH YEJIOBEKA.

Copnepxanue  0o01eoOpa3oBaTeibHONM  Y4EOHOW  AUCHUIUIMHBL — «XHUMUS
HaIpaBJICHO HAa YCBOCHUE OOYYaIONIUMHUCS OCHOBHBIX MOHSTHUN, 3aKOHOB U TEOPUIA
XUMHH; OBJIQICHUE YMEHUSIMH HaOIIOAaTh XUMHUECKHUE SBJICHUS, IPOBOJUTH XHUMHU-
YECKUW SKCIEPUMEHT, MPOU3BOAUTH PacyeThl HA OCHOBE XMMHYECKUX (POopMyI Be-
IIECTB U YPABHEHUI XUMUYECKUX PEAKIIUH.

B nporecce uzydeHus XuMun y 00y4aroninxcs pa3BUBAIOTCS MO3HABATEIbHBIC
MHTEPEChl U WHTEJUIEKTYalIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIbBHOM
NpUOOpETeHHs] 3HAHUI MO XMMUU B COOTBETCTBUM C BO3HUKAIOMIMMH KU3HEHHBIMU
npo0OiieMaMu, BOCIIUTHIBACTCSA OEpEKHOE OTHOILICHHS K MPUPOJIE, TOHUMAaHKE 3/I0pO-
BOT0 00pasa >KHW3HHU, HEOOXOJAUMOCTH NPEIYNPEXKICHUS SIBICHUN, HAHOCSIIUX Bpea
3JI0pPOBBIO U OKpYy»Katolel cpene. OHU 0cBaMBarOT IPUEMbI TPaMOTHOT'0, O€301acHO-
ro HCIMOJb30BaHUA XMMHUYECKHX BEIECTB U MAaTE€pPUAIOB, NMPUMEHAEMBIX B OBITY,
CEJIbCKOM XO3SIIICTBE U Ha IPOU3BOJICTBE.

OcBoeHue coziep>KaHus JOMOJHUTENBHOIO yuyeOHoro npeamera OCHOBBI ecTe-
CTBEHHOHAYUYHbIX 3HAHUN 00€CIEUMBAET JOCTHKEHHE CTYACHTAMHU CIIEIYIOIINX pe-
3yJIbTATOB:

. JUYHOCMHBIX

JIP 1 4yBCTBO TOpJIOCTH U YBAXKECHUS K HCTOPUH U TOCTHKEHHSM OTEUYECTBEH-
HOM XMMHMYECKOW HAyKW; XMMUYECKHA I'PAMOTHOE MOBEJCHHUE B MPOPECCHOHATBHON
JESITEIbHOCTU U B OBITY MpU OOpallleHUH ¢ XMMHUYECKUMHU BElIeCTBaMH, MaTepuaia-
MU U IPOLIECCAMU;

JIP 2 roTOBHOCTh K POAOHKEHUIO 00pa30BaHMs 1 MOBBIIICHUS KBaTU(PUKALNN
B M30paHHO# MpodeCcCHOHATBLHOMN JIEATeTLHOCTH U 0OBEKTUBHOE OCO3HAHKE POJIA XH-
MUYECKUX KOMIIETEHIIMI B 3TOM; — YMEHHUE KCIOJIb30BATh JOCTH)KEHHSI COBPEMEHHOM
XUMHUYECKOM HAYKA M XUMHUYECKHX TEXHOJIOTUW JJIsl MOBBIIIEHUS COOCTBEHHOTO WH-
TEJJIEKTYaIbHOTO Pa3BUTHUS B BHIOpAaHHOM NMPOQeCcCHOHaIbHOM 1 TEIbHOCTH;

JIP 3 chopMHpOBaHHOCTH YyBCTBA FOPJIOCTH M YBAKEHUS K UCTOPUU U TOCTHU-
KEHUSIM OTEYECTBEHHON OMOJIOTMYECKOM HAyKW; MPEACTaBICHUS O LIEJIOCTHOW ecTe-
CTBEHHO - HAYYHOU KapTHHE MUDa;

JIP 4 noHnmMaHue B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAayK, X
BIIMSIHUS HA OKPY>KAIOIIYIO CPEy, SKOHOMUYECKYIO, TEXHOJIOTUYECKYIO, COL[UATBHYIO
Y ATUYECKYIO C(hephl JeSTEIbHOCTH YEI0BEKa,

JIP 5 crocoOHOCTh HCMOJIB30BATh 3HAHUS O COBPEMEHHOW €CTEeCTBEHHO-
HAay4YHOM KapTHHE MHpa B 00pa3oBaTeNbHON U MPO(PECCHOHATBLHON IESTEIbHOCTH;
BO3MOXHOCTH MH(OPMALMOHHON Cpeabl JUid 0OecredyeHus: MPOIyKTUBHOTO  CaMo-
o0Opa3oBaHus;

JIP 6 BiazeHue KylbTypOH MBIIUICHHUS, CHOCOOHOCTh K 000OIIECHUIO, aHATIU3Y,
BOCTIPUSITHIO MH(OpPMAIIMKU B 00JIACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE LIEJTH U BbI-
Oopy myTelt ee noCcTUKEHUs B TpodeccuonanbHoi cdepe;

JIP 7 ciocOGHOCTh PYKOBOJICTBOBATHCSI B CBOCH JCSATEILHOCTH COBPEMEHHBIMU



MPUHIUIAMHU TOJEPAHTHOCTH, IMAJora U COTPYJAHUYECTBA; TOTOBHOCTh K B3aUMOJICH-
CTBHUIO C KOJUIeramu, paboTe B KOJUIEKTUBE;

JIP 8 rOTOBHOCTB UCIIOJIB30BATh OCHOBHBIE METO/IbI 3aLUTHI OT BO3MOKHBIX T10-
CJICJICTBUM aBapuii, kaTacTpod, CTUXUHHBIX OEJCTBUIA;

JIP 9 oOnamanue HaBblkaMu Oe30macHO padOThl BO BpeMs IMPOEKTHO-
UCCIIEIOBATENBCKON U AKCIEPUMEHTAIBHON AESATEIbHOCTH, TIPU HCIOJIb30BAHUU JIa-
O0opaTtopHOT0O 000PY/1I0BAHUS;

JIP 10 criocoOHOCTB MCIIONIB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPaK-
TUYECKOU JIESITEIbHOCTH U TTOBCEHEBHOM KU3HU JJIs1 COOJIIOACHUSI MEp MTPOPUIAKTH-
KM OTPaBJICHUI, BUPYCHBIX U IPYTUX 3a00JI€BaHU, CTPECCOB, BPEIHBIX IPUBBIYEK (KY-
pEeHUsI, aJIKOT0JIN3Ma, HAPKOMAHWM ); IPABUJI MOBEICHUS B IPUPOTHOM CPEJIE;

JIP 11 roTOBHOCTb K OKa3aHUIO MEPBOM MOMOIIM IIPU TPaBMax, IPOCTYIHBIX U
JIpYrux 3a00J€BaHUSX, OTPABICHUSIX MUIIEBBIMU IPOIYKTaAMU;

JIP 12 ona enyxux, caabocaviumauux, no30HO02AIOXUIUX 0OVUAIOWUXCS: CTIO-
COOHOCTH K COLMAJIbHOM aJanTalii U MHTETpaliy B OOIIECTBE, B TOM YKCIIE IIPH pe-
aNnu3alid BO3MOXKHOCTEH KOMMYHMKAIIMM Ha OCHOBE CIIOBECHOM peur (BKIIOYas
YCTHYI0 KOMMYHHKAIIUIO), & TaKXe, MPHU KeJIaHWU, KOMMYHUKAIIUM HA OCHOBE Ke-
CTOBOM pEYH C JIMIIAMH, UMEIOIINMU HAPYIICHUS CIyXa;

JIP 13 ona obyuarowuxca c HapyuieHusimu onopHo-08U2amenbHo20 annapama:
BIIaJICHUE HABBIKAMHU TMPOCTPAHCTBEHHOM W COLUAIBLHO-OBITOBOM OPUEHTUPOBKH;
YMEHHE CaMOCTOSITEJIbHO M O€30IMacCHO TMEpPEBUTraThCsi B 3HAKOMOM M HE3HAKOMOM
IIPOCTPAHCTBE C HCIIOJIB30BAHUEM CIIELUAIBLHOTO OOOpPYAOBAHMS; CIOCOOHOCTH K
OCMBICJICHUIO U Ju(epeHnani KapTuHbl MUpPa, €€ BPEMEHHO-MPOCTPAHCTBEHHOM
OpraHu3alliu; CIIOCOOHOCTh K OCMBICIICHUIO COLIMAIBHOTO OKPY>KEHHS, CBOETO MECTa
B HEM, PUHSTHE COOTBETCTBYIOIIUX BO3PACTY IIEHHOCTEW U COLIMAIIBHBIX POJICH;

JIP 14 ons obyuarowuxcs ¢ paccmpoiuicmeamu aymucmuiyeckoco CHeKmpa.

dbopMHUpOBaHNUE YMEHHUS CIIEI0OBATh OTPAOOTAaHHOW CHCTEME TIPABUIT TIOBEICHHUS
M B3aMMOJICHCTBUS B MPHUBBIUHBIX OBITOBBIX, YYCOHBIX U COIMAIBHBIX CUTYyaIlUsX,
YAEPKUBATh TPAHUIIBI B3aUMOJICUCTBUS; 3HAHUE CBOUX MPEANOYTEHUN (OrpaHuve-
HUI) B OBITOBOI chepe u chepe NHTEPECOB.

. MemanpeomemHuuix:

. KoMMyHMKATHBHBIX:

KYVY] 1 ymenue npoayKTUBHO OOIIATHCS UM B3aUMOJICHCTBOBATH B IMPOIIECCE
COBMECTHOM JEATEIbHOCTU, YUYUTHIBATH MOZUIIMHU JPYTUX YYACTHUKOB JICSITEIHHOCTH,
3 PekTUBHO pazpemniaTh KOH(IUKTHI;

KYVY/ 2 BnaneHune s1361KOBbIMU CPEACTBAMH — YMEHHUE SICHO, JOTUYHO U TOYHO
M3JIarath CBOIO TOUYKY 3pEHMS, UCIIOJIH30BATh a/ICKBAaTHBIC SI3bIKOBBIE CPEJICTBA;

KYY] 3 cnocoOHOCTh OpTraHU30BBIBATH COTPYJHUYECTBO €JMHOMBIILICH-
HUKOB, B TOM UHCJI€ C HCIOJb30BAHUEM COBPEMEHHBIX HWH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

KYY 4 ona obyuarowuxcs ¢ paccmpoticmeamu aymeHmu4eckoeo chekmpa.
OBJIQJICHUE YMEHHEM aJI€KBATHO pearupoBaTh B CTAHAAPTHOW CUTyalluu HA YCIEeX U
HeyJady, KOHCTPYKTUBHO JI€HCTBOBATh Ja)X€ B CUTyallUsIX HEycCIieXa MpU OpPraHu3y-
FOIIEN MTOMOILH ThIOTOPA;

KYY] 5 ona obyuarowuxcs ¢ paccmpoticmeamu aymeHmuuecko2o cCnekmpa.
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OBJIaJICHUE YMEHHEM aJI€KBATHO pearupoBaTh B CTAHAAPTHOW CUTyalluu HA YCIEX U
Hey/Jady, KOHCTPYKTHUBHO JEHCTBOBATh JAAXKE B CUTyalMsIX HEyCIl€Xa IIPU OpraHu3y-
IOILIEH MOMOILHU ThIOTOPA;

KYY 6 ona obyuarowuxcs ¢ paccmpoticmeamu aymeHmu4ecko2o Cnekmpa.
CIIOCOOHOCTH CAMOCTOSITEIbHO 00paTUTHCA K MEJarornueckomy paboTHUKY (menaro-
I'y-TICUXOJIOTY, COLIMAJILHOMY I€JIarory) B cilydyae JMYHbBIX 3aTPYJHEHUN B pellIeHUU
KaKoro-Jmbo BOIpoca;

Ilo3HaBaTe/IbHBIX:

YY1 — nucnosib30BaHNE PA3IMYHBIX BUJOB MO3HABATEIIBHOMN €SI TEIBHOCTH
¥ OCHOBHBIX MHTEJUICKTYAJIbHBIX OTEpaInidi (ITOCTAHOBKH 3a71a4u, (OPMYITHPOBAHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHHS, 0000IIECHNs, CUCTEMAaTU3allUY, BbISIBICHUS
MIPUYMHHO-CJICACTBEHHBIX CBS3€H, MOWMCKA aHAJIOroB, (HOPMYIUPOBAHHS BBHIBOJIOB)
JUISl PEIICHUs] MOCTABJICHHOW 3aJauyd, NMPUMEHEHHWE OCHOBHBIX METOJOB MO3HAHUS
(HabmroIeHUsI, HAYYHOTO SKCIEPUMEHTA) JJI1 U3YUCHUS PA3IMYHBIX CTOPOH XHUMHUYE-
CKHUX O0BEKTOB M MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJIUMOCTh CTAJIKUBATHCS
B ITpodecCuoHaNIbHOM cdepe;

HYY] 2 — ucnonp30BaHuE Pa3IMYHbIX UCTOYHUKOB JJISI TIOTYYEHUSI XUMUYE-
CKOM MH(pOpMaIUU, YMEHHE OLICHUTh €€ JIOCTOBEPHOCTD ISl TOCTUKEHUST XOPOIIHNX
pe3yJIbTaTOB B MPOQPECCUOHANTBHOM Chepe;

ITYY/l 3 noBbllIeHHE UHTEUIEKTYaJIbHOTO YPOBHS B MPOLECCE U3YUYEHUs1 OUO-
JIOTUYECKUX SIBIICHUM; BBIAAIOIIUXCSA JTOCTUXKEHUM OWOJIOTHH, BOLIEAIIUX B OOIIeYe-
JIOBEUYECKYIO KYJbTYPY; CIOKHBIX U MPOTUBOPEUUBBIX MyTEH pa3BUTHUSI COBPEMEHHBIX
Hay4YHbIX B3IJVISII0B, UJEH, TEOPUH, KOHIENIUHI, rUnoTe3 (0 CYIIHOCTH U MPOUCXOXK-
JICHUU >KU3HU, YEJIOBEKA) B X0/i€ paOOThI C pa3IMYHBIMU UCTOUHUKAMHU MH(OPMALIUH;

IIYY/ 4 cnocoOHOCTh MOHUMATh MPUHLIUIBI YCTOWYUBOCTH M TPOLYKTUBHO-
CTH KMBOM MPUPOJIBI, TyTH €€ U3MEHEHHUS 10T BIUSHUEM aHTPOTIOTEHHBIX (PaKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaJIU3y ri00albHbIX IKOJIOTHYECKUX MPOOJIEM, BOIIPO-
COB COCTOSIHUSI OKPY’KAIOLIEH CPelbl U PAlMOHATBHOTIO MCMOJb30BAHUS PUPOTHBIX
pecypcoB;

MYYJA 5 ymenue 000CHOBBIBATH MECTO M POJIb OMOJIOTMUECKUX 3HAHUN B
MIPAKTUYECKON AEATEIBHOCTH JIFOJEH, PA3BUTUA COBPEMEHHBIX TEXHOJIOTUU; OIpeie-
JISITh JKUBBIE OOBEKTHI B MPUPOJIE; MPOBOJUTH HAOIIOEHHUS 32 HYKOCUCTEMaMHU C I1e-
JIbIO UX OMUCAHMS Y BBISIBJICHUSI €CTECTBEHHBIX U aHTPOTIIOT€HHBIX U3MEHEHUH; HaX 0-
JIUTh U aHAJIM3UPOBATh WH(OPMAIIHIO O )KUBBIX O0OBEKTaX;

MHYY] 6 ciocoOHOCTh MPUMEHSITh OUOJOTUUECKUE U DKOJOTUUECKUE 3HAHUS
JUTSL aHAJIM3a MPUKIAJHBIX TPOOIeM XO034iCTBEHHOU JEATEIbHOCTH;

IYY]l 7 ciocoOHOCTh K CaMOCTOSITEIbHOMY TIPOBEJICHUIO UCCIIEIOBAHMH, T10-
CTAHOBKE E€CTECTBEHHO-HAYYHOTO JKCHEPUMEHTA, HCIOJIb30BaHUIO HH(OpMAIMOH-
HBIX TEXHOJIOTUM JUTsl pEIICHUS HAYYHBIX U MPOGeCCHOHANBHBIX 3a]1a4;

MYY 8 ona enyxux, crabocaviuiawux, no30HO02I0XWUX 00YYAOWUXCS: BIIa-
JICHUE HABBIKAMHU OTIPEICIICHUSI M MCTIPaBlIeHUs crienuduaecknx ommboK (arpamMma-
TU3MOB) B MUCbMEHHOW U YCTHOU peYH;

MYY 9 ona obyuarowuxcsa ¢ paccmpoticmeamu aymeHmu4ecKkoeo cnekmpa.
OBJIAJICHUE YMEHUEM BBITIOJIHATH JEHCTBUS 1O 33JaHHOMY aJTOPUTMY WM 00Opasiry
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IIPU COTIPOBOXKAAIOIICH MOMOIIN TIEAArOTHIECKOro pabOTHUKA M OPTaHU3YIOMIEH T10-
MOIIIU THIOTOPA;

MYV 10 ona obyuarowuxcsa ¢ paccmpoticmeamu aymeHmuiecko2o cnekmpa.
OBJIAJICHUE YMEHHUEM aKTHUBHOTO HCIIOJIb30BaHUS 3HAKOBO-CUMBOJUYECKUX CPEJICTB
JUTSI TipeIcTaBleHus: MHpopManuu 00 U3ydyaeMbIX 00BEKTaX U MPOIEccax, pa3InyHbIX
CXEM pEIIeHHs YYeOHBIX U MPAKTHUECKUX 3a]a4 MPU OPTaHU3YIOMIeH MoMOIIY neaa-
rora-TicuxoJjora u ThIoTOpa;

IHYY ] 11 ona obyuarowuxcsa ¢ paccmpotucmeamu aymeHmuiecko20 cneKmpa.
CIIOCOOHOCTH CaMOCTOSITEILHO JIEMCTBOBATh B COOTBETCTBUU C 3aJaHHBIMU ATaJOHa-
MU TIpU TIOUCKE MHGOPMAIINH B PA3IMYHBIX NCTOYHHUKAX,

PeryasiTuBHBIX:

PYYJA 1 oco3HaHue CONMAIBHOW 3HAYMMOCTA  CBOeW  mpodec-
CUU/CIIENINATLHOCTH, 00JalaHue MOTHBAIMEH K OCYIIECTBICHUIO MPOQPECCHOHAH-
HOM J1eATEeNbHOCTH;

PYVY]I 2 criocoOHOCTh K OIIEHKE 3THUUYECKHUX aCIEeKTOB HEKOTOPHIX MCCIIEIOBA-
HUN B 00J1aCTH OMOTEXHOJIOTHH (KJIOHUPOBAHHUE, UCKYCCTBEHHOE OIUIOJIOTBOPEHUE);

PYVY /] 3 BnajeHue HaBbIKAMH TTO3HABATEIHLHON peIIeKCUU KaK OCO3HAHUS CO-
BEPILIAEMbIX JEHCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM,
IPaHUI] CBOETO 3HAHUS U HE3HAHMSI, HOBBIX ITO3HABATEIbHBIX 33/1a4 U CPEACTB UX J10-
CTUKEHUS;

PYY] 4 ona obyuarowuxcs ¢ paccmpoucmseamu aymeHmuiecko20 CneKmpa.
CIIOCOOHOCTh TIJIAHUPOBATh, KOHTPOJUPOBATh U OILIEHUBATH COOCTBEHHBIC YYEOHBIC
JEUCTBUSI B COOTBETCTBUM C TOCTABJIECHHOM 3aJadyeil M YCIOBUSIMU €€ peaiu3alluu
IIPU COMPOBOXKIAIOIICH MTOMOIIIHU MMEIAroru4eckoro paboTHUKA U OPTaHU3YIOIIEH Mo-
MOIIU THIOTOPA;

PYVY] 5 ona obyuarowuxcsa ¢ paccmpoucmseamu aymeHmuiecko2o cneKmpa.
OBJIAJICHUE YMEHUEM OIpeeaTh Hanboee 3PGeKTUBHBIE CIIOCOOBI TOCTHKEHUS pe-
3yJbTaTa MPU COTMPOBOXKIAIOIICH MOMOIIM MEJArorTHYecKOro pabOTHUKA U OpraHu-
3YIOLIEW OMOIIU THIOTOPA;

PYVY] 6 ons obyuarowuxcsa ¢ paccmpoiicmeamu aymeHmuiecko2o cneKkmpa.
OBJIQZICHUE YMEHUEM OIICHUBATh PE3YyJbTAT CBOEHU JEATEIBHOCTH B COOTBETCTBUM C
3aIaHHBIMU ATAJOHAMU IIPU OPTraHU3YIOLIEH TOMOIIU THIOTOPA;

PYVY] 7 ons obyuarowuxcsa ¢ paccmpoiicmeamu aymeHmuiecko2o cneKkmpa.
KPUTHUYECKU OIIEHHWBATh M HMHTEPIPETUPOBATH MOJTydyaeMyr HHGOpMaLUIO U3 pas-
JUYHBIX UICTOUHUKOB.

. npeoMemHuIX:

I3 1 chopmupoBaHHOCTH TPEACTABICHUM O MECT€ XMMHUU B COBPEMEHHOM
Hay4YHOM KapTUHE MHUpA; MOHMMaHUE POJIM XUMUU B (HOPMHUPOBAHUM KPYro3opa U
(GYyHKIIMOHATBLHOW TPAaMOTHOCTH YEJIOBEKA JIJISl PEIICHUsI MPAKTHUECKUX 3a/1a4;

II3 2 — BnajgeHue OCHOBOMOJIATAIOIIMMU XUMUYECKUMU MOHSITUSMHU, TEOPUS-
MH, 3aKOHAMHU M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMHUYECKOW TEPMHU-
HOJIOTHEH ¥ CUMBOJIUKOM;

I3 3 — BnajgeHne OCHOBHBIMU METOAAaMU HAyYHOTO MO3HAHMS, UCIIOJIb3YEMbI-
MU B XUMHH: HAOJIIOJICHUEM, OTIMCAHUEM, H3MEPEHUEM, DKCIIEPUMEHTOM; YMEHUE 00-
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pabaTpiBaTh, OOBICHITH PE3YyJIbTAThl MPOBEJACHHBIX OMBITOB M JI€JaTh BHIBOJBI; TO-
TOBHOCTh M CIIOCOOHOCTh MPHUMEHSATH METOAbl MO3HAHMS NPU PEUICHUU MpaKTUye-
CKHX 3a/ad;

I13 4 — chopMUPOBAHHOCTH YMEHHS AaBaTh KOJIMYECTBEHHBIE OLEHKH W MPO-
U3BOJIUTH PACUEThI IO XUMUYECKUM (POpMYJIaM U ypaBHEHUSIM;

I3 5 — BrajgeHue npaBWIaMM TEXHUKUA O€30MACHOCTU NPHU HUCIOJIb30BAHUU
XUMHYECKUX BEILIECTB;

I13 6 — chopmMupoBaHHOCTH COOCTBEHHOM MO3UIIAN 110 OTHOIICHUIO K XUMUYe-
CKO# MH(OpMAaINH, TOTy4aeMOU U3 Pa3HbIX UCTOYHUKOB.

I13 7 chopmMupoBaHHOCTH MPEICTABICHUN O PO M MECTE€ OMOJIOTUU B COBpE-
MEHHOW Hay4YHOU KapTHHE MUPA; TOHUMaHUE POJIu Onosiornu B (POPMUPOBAHUH KPY-
ro3opa U GyHKIIUOHATHHOW TPAMOTHOCTH JIJISl PEIICHUS MPAKTUYECKUX 3a1a9;

I13 8 BiageHre OCHOBOIMONATAIONIUMHU MTOHATUSIMU U MPEACTABICHUAMU O KHU-
BOM MPUPOJAE, €€ YPOBHEBOM OpraHM3allMd W HSBOJIOLMH; YBEPEHHOE IOJIb30BAHUE
OMOJIOTUYECKON TEPMHUHOJIOTUEH M CUMBOJIMKOM;

I13 9 BnajgeHne OCHOBHBIMU METOJAMU HAYYHOTO MO3HAHUS, UCIIOIb3YEMBIMU
npu OMOJIOTMUECKUX HMCCIIEIOBAHUAX >KUBBIX OOBEKTOB M DKOCHUCTEM: OIHUCAHUEM,
M3MEpPEHHUEM, TIPOBE/ICHUEM HAOJIIOICHU; BBISIBIICHHE U OIIEHKA aHTPOIMOT€HHBIX U3-
MEHEHUU B NIPUPO/IE;

ITY 10 chopmupoBaHHOCTH YMEHUN OOBACHITH PE3yJIbTaThl OUOTOTHYECKUX
AKCIIEPUMEHTOB, PEILATh AIEeMEHTApHbIE OMOJOTUYECKHE 3a/1a4K;

ITY 11 chopMHpPOBaHHOCTH COOCTBEHHOW MO3UIMU MO OTHOUIEHUIO K OMOJIO-
rU4ecKkor mH(opMaluu, MoaydyaeMol M3 pa3HbIX MCTOYHUKOB, TJI00ATBHBIM IKOJO-
TUYECKUM NPOoOJIeMaM U MyTSIM UX PEIICHHUS.



PA3JIEJI: O0mas u Heopranu4eckass XuMHst
Bonpocwt ona camokonmponsa:

1. OCHOBHBIC 3aKOHBI XUMUH.
2. OCHOBHBIC TOHSATHUS XUMHHU.
3. BajneHTHOCTE.

4. CrenieHb OKHUCJICHHUS.

5. MoHHas CcBs3b.

6. KoBasieHTHAs CBSI3b.

7. MeTtaiinueckas CBSI3b.

8. BogopoHas cBs3b.

9. JIucniepcHbIE CUCTEMBI.

10. KonnyecTBeHHAs XapaKTEPUCTHU-
Ka pacTBOPOB.

11. DeKTpOaUTHI U HEANEKTPOJIHUTHI.

12. DnexTponuTryecKas Iucconna-

14. OcHOBaHUS U MX CBOMCTBA.
15. KucioTsl 1 UX CBOMCTBA.
16. Coimn 1 UX CBOMCTBA.

17. I'maponus coieid.

18. Kitaccudukanys XuMHIECKUX pe-
aKIIU.

19. OkuciauTeabHO-
BOCCTAHOBUTEIBHBIE PEAKIIUH.
20. [Ilenoynbplie METAJIIIbI.

21. AmroMuHHH.

22. Keneso.

23. I"'anoreHsl.

24. Cepa.

us. 25. Azor.

13. Oxcuapl 1 UX CBOMCTBA. 26. Kucnopos.

TEMA: Ctpoenue atoma. Ilepuoanuecknii 3axon u llepnoanueckas
cucreMa xumMuuyeckux 3jeMeHToB /. I. MenaesneeBa. CTpoeHue BeliecTBa.

CoBpeMenHas xumusi chopMmupoBaiack Bo BTopoil mosioBuHe XIX Beka,
koraa J[. 1. MenneneeBbIM ObLT OTKPBIT IEPHOAMUECKUN 3aK0H, A. M. byTtiepo-
BBIM pa3paboTaHa Teopus XUMUYECKOTO cTpoeHus, A. BepHepom co3zmana koop-
JTWHAIIMOHHASl TEOpHs, T. €. B TO BpeMs, Korja ObUIM MOHATHI HNPUHIUIILI BHYT-
PEHHETO0 CTPOEHHUsI BElIeCTBA. B XUMHUM TEPMHUHOM «CTPOCHHE» O0003HAYACTCS
IIUPOKUN KPYT MOHSTUN, B OCHOBY KOTOPBIX MOJIOKEHBI MPEACTaBICHUs 00 aTo-
MaX KaK HOCHUTEIISIX XMMUYECKHUX CBOMCTB 3JIEMEHTOB M MOJIEKYJIaX KaK HOCHUTE-
JIX XUMUYECKUX CBOWMCTB PA3JIMYHBIX BEILIECTB.

Amomsl >TO HaMEHbIIasg XUMUYECKU HeaeanuMas 4acTuIla Bemnecrsa. Buo
amoma OTpPENENseTCa 3apsoM €ro sAjapa. ATOMbI OJHOTO 3JIEMEHTA, UMEIOLIUE
OJIMHAKOBBIN 3aps[l siApa, MOTYT OTIMYATHCS MO Macce. Takue aToMbl Ha3bIBAIOT-
cs uzomonamu. ECy HY)KHO yKa3aTh XapaKTEPUCTUKUA U30TOIA, TO MOPSAIKOBBIN
HOMED 3JIEMEHTA 3alMCHIBAIOT CJIEBA BHU3Y, @ MAaCCy M30TOIA — CJIEBA BBEPXY OT
o6o3Hauenus rnementa. Hanpumep: 1H, 12C, 235U

Xumuueckuii 3n1emenm 3T0 COBOKYIMHOCTh aTOMOB OJIHOTO BHUJA.

B 3aBucuMOCTH OT MPUPOIBI YACTHUI, U3 KOTOPBIX MOCTPOEHO BEILIECTBO,
pa3IMyaroT BELIECTBA C MOJIEKYJSIPHOW M HEMOJIEKYJSIPHOUW CTpyKTypou. [Ipak-
TUYECKHA BCE OPraHMYECKHE BEMIeCTBA (T.€. MOaBstonIee OOIBIIIMHCTBO U3BECT-
HBIX BEIIECTB) COCTOAT W3 MOJieKyJs. Cpeu HeOpraHMYEeCKUX COCIMHEHUN MoJie-
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KyJIIpHOE CTpOeHUE uMeroT mpumepHo 5%. Takum oOpa3zom, Hanboaee TUMTUYHON
dbopmoli cyliecTBOBaHMS BEIIECTBA SIBJIETCA MOJIEKYJIA.

Monexkyna — HauMeHbIIasl YacTHUIAa BEUIECTBA, CIIOCOOHAsI CYIIECTBOBAThH
CaMOCTOSITEJIbHO U COXPAHSIONIAs €0 OCHOBHBIE XMMUYECKHUE CBOMCTBA.

[Ipu OOBIYHBIX YCIOBHUSIX BEHIECTBA C MOJEKYJISPHOW CTPYKTYpOH MOTYT
HaXOJIUThCA B TBEPJOM, KUIKOM WJIM ra3000pa3HOM cocTosiHuU. BermecTBa ¢ He-
MOJIEKYJISIPHOM CTPYKTYpPOl HAXOIATCA TOJIBKO B TBEPIOM COCTOSIHUH, IPEUMY-
[IECTBEHHO B KpHUcTauinueckoil opme. HocutenamMu XuMu4eckux CBOMCTB Ta-
KHX BEUIECTB SIBJISIOTCS HE MOJIEKYJIbl, @ KOMOMHAIIMM aTOMOB WJIA MOHOB, KOTO-
pble 00pa3yroT TaHHOE BELIECTBO.

CuMBoIJIMYECKasl 3alKUCh MPOCTEUIIEr0 YUCIEHHOTO COOTHOIIEHUS, B KOTO-
POM aTOMBI PA3JIMYHBIX AJIIEMEHTOB 00pa3yl0T XMMHUECKOE COeIMHEHUE, Ha3bIBa-
ercs gpopmynon. OHa BbIpaXKAET ONPEICTICHHBINA (KAYECTBEHHBIN U KOJIMYECTBEH-
HBII) COCTaB COETMHEHHUS.

B 1869 romy pycckuit yuensiii J.A. MenaeneeB cocTaBmil TaOHILy,
BKJIFOYAIONIYIO OOJIBITUHCTBO U3BECTHBIX PJIEMEHTOB, B KOTOPOU AJIEMEHTHI ObLIN
CTPYIIIHUPOBAHBI B HECKOJIBKUX TOPU3OHTAIIBHBIX PANIaX TAK, YTO BEPTUKAJIbHBIE
CTOJIOIBI BKJIFOUAIU AJIEMEHTBI, CXOJIHbIE M0 XMMUYECKUM CBOMCTBaM. JTa Tab-
1A, KOTOpYro MeHeneeB Ha3bIBal CUCTEMOM JIIEMEHTOB.

Kpome Toro, 6611 OTKPHIT U ¢(HOPMYTUPOBAH 3aKOH MEPUOAUYHOCTH, OCHO-
BAHHBIA HA 3aKOHOMEPHOCTH W3MEHEHUW CBOMCTB AJIEMEHTOB MPHU YBEIUYCHUU
Macc aroMoB: «CBOWCTBAa MPOCTHIX TEJ, TaKXKe (OPMBI U CBOWCTBA COECTUHEHUN
AJIIEMEHTOB, HAaXOJATCA B MEPUOAUYECKON 3aBUCUMOCTH OT BEIIMYMHBI aTOMHBIX
BECOB JIEMEHTOBY.

Crpykrypa IIC 35eMeHTOB onpeAensieTcss CTPOCHUEM SJIEKTPOHHBIX YPOB-
HEW M NOAypOBHEW aTtoMOB. OCHOBHOW CTPYKTYPHOM €IWUHULEW CUCTEMBI DJie-
MEHTOB SIBJISIETCS IEPHO/I.

IlepronomM ¢ HOMEPOM N HA3BIBAETCSI COBOKYIHOCTh XUMUYECKUX DJIEMEH-
TOB, HAUMHAIOWIASACS S-JIEMEHTAMH U 3aKaHYMBAIOIIAsICS P-3JIEMEHTAMM.

HckntoueHne cocTaBisieT MEPBbIA MEPHOJ, B KOTOPOM HET P-3JIEMEHTOB,
T.K. Ha TEPBOM DHEpPreTH4ecKkoM ypoBHe (N=1) cymecTByeT TONbKO 1S-
IIOAYPOBEHb, B HEM COAEPKUTCS Bcero aBa anemeHta: H u He. Bogopon Benen-
CTBUE CHENU(DUUHOCTH CBOMCTB MOMEIIAIOT JWOO B MEPBYIO Tpymimy, JuOO B
cebMyI0, TU0O0 B 00€ OJHOBPEMEHHO, 3aK/I04as B OJHOW W3 T'PYIIN CHUMBOJI B
CKOOKHU. DTH cr1ocoObI paclooKeHUs BOJOPOAa OCHOBAHbI HA TOM, YTO OH UMEET
HEKOTOpbIe (pOpMabHbIE YEPThI CXOACTBA KaK CO IIEJIOYHBIMU METalIaMH, TaK U
C TAJIOTEHAMH.

S -3JIEMEHTHI — JOCTPAUBAETCs S IOIyPOBEHb

P-351eMeHThI — JoCTpauBaeTcs P N0 1ypOBEHb

D-3neMeHThI — tocTpauBaetcs d moaypoBeHb

F-anementsl — noctpauBaercs f moaypoBeHs

BTopoii u TpeTuii nepuoibl coaepkaT o BOCEMb 3JIEMEHTOB (MO ABa S, MO
IIeCTh P), YCTBEPTHIA M MATHIA MEPUOIBI BKIIOYAIOT, Kpome Toro, mo 10 d-
9JIEMEHTOB, a IIECTON W CEIbMOW TNMEPHOIBI UMEIOT B cocraBe emie u no 14 f-
DJIEMEHTOB.




B mepuonax mpoucxoauT MOBTOPEHUE CTPOCHUS BAJICHTHBIX DJICKTPOHHBIX
000JI0ueK. DIEMEHTHI C OJWHAKOBBIMH KOH(UTyparusiMu 3JEKTPOHHBIX 000JI0-
4yeK 00pa3yloT BepTUKAIBbHO pacnoiokeHHble B [1C moArpynmbl v rpyIb.

CBoiicTBa XUMHUYECKUX JIEMEHTOB 3aKOHOMEPHO U3MEHSIOTCS B MEPUOIax
IIPY TIEPEX0JIe OT MIEIOYHBIX METAUIOB K OJaropoHBIM ra3am, a TakKe B IpyT-
nax ImpH Iepexo/ie OT SJIEMEHTOB ¢ MaJIbIMU HOMEpaMu MEPUOJIOB K JIEeMEHTaM C
OonpimmMu HoMepamu epuo1oB (ot Li k Cs, ot F x |).

XuMHnyeckasi CBfI3b — DJJICKTPOCTATUYECKOE B3aUMOJCHCTBHE AaTOMOB,
OCYUIECTBISIEMOE ITyTEM OOMEHa JIEKTPOHAMMU.

KoBanenTHasi ¢cBsi3b — CBS3b, OCYIIECTBIIsIEMAsl 32 CUET 00pa3oBaHUs 00-
X 3JIEKTPOHHBIX TAp, MPUHAISKAIMUX 000MM atoMaM. JlaHHBIN BUI CBSI3U
oOpa3yeTcsi MeXJIy aTOMaMH HEMETAJJIOB, €CJIM aTOMbl OJIMHAKOBBIE, TO CBSI3b
KoBasnieHTHas1 HenoJisspHast (Hy, Oy, F, u T.1.). Ecnu pa3Hbie aToMbl HEMETAJJIOB
00pa3yroT XUMUYECKYIO CBSI3b, TO CBsI3b KoBasieHTHas mossipHas (HCI, HF, H,0).

Honnasi cBsi3b — 00pa3yeTcsi B pe3yIbTaTe AJIEKTPOCTATUIECKOTO TPUTSHKE-
HUS IPOTUBOMOJIOKHO 3aPsKEHHBIX HOHOB, 00pa3yeTcsl MEXKy HOHaMU METAJLIOB U
anronamu HemetawtoB (NaCl, MgO, Kl u T.1.)

MeTajsinyeckas CBsi3b — CBS3b MEKIYy TOJOKUTEILHBIMU HOHAMHU B KPH-
CTaJJIaX METAJIJIOB, OCYIIECTBIIsIEMasi 32 CUET MPUTHKEHUS DJIEKTPOHOB, CBOOOI-
HO MEePEMEIAOIIUXCS M0 KPUCTAILTY.

Bonopoanasi cBsi3b — CBSI3b MEXKAY MOJOXKUTEIHHO 3apsHDKCHHBIM aTOMOM
BOJIOPOJIa OJTHOM MOJIEKYJIbl M OTPUIIATEIBHO 3apsSKEHHBIM aTOMOM JIPYroil Mo-
JEKyJNbl 33 CYET CWJI  DJICKTPOCTATHUECKOTO TMPHUTSKEHUS 0 JIOHOPHO-
aKIETITOPHOMY MEXaHU3MY.

BaJjleHTHOCTBH — YHCIIO XUMHYECKUX CBSI3€H, 0Opa30BaHHBIX JAHHBIM aTO-
MOM B COCIMHECHHH. JTO IMOHSATHE MPUMEHHMO TOJHKO K COSAMHEHUSM C KOBa-
JICHTHBIM THITIOM CBSI3U WJIM K MOJICKYJIaM B Ta30BOH (a3e. B kpucTamiax HOHHBIX
COEIMHEHUN U METaJIOB BAJICHTHOCTh aTOMOB PaBHA OECKOHEYHOCTH.

CreneHb OKMCJIEHHUSI — YCIOBHBIN 3apsiji aTOMa B MOJICKYJIE, BBIYUCIICH-
HBIM B TIPE/IITOJIOKEHUH, UTO BCE CBS3M MMEIOT HOHHBIA XapaKTep.

ArperaTtHoe cocTosiHue — (opMa CyIIIeCTBOBAHMSI BEIIECTBA, 3aBUCSIIASL
OT PACCTOSIHUSI MEXK/Ty YaCTHIIAMHU M B3aUMOJICHCTBUS MEXKy HUMH.

I'a3 — arperaTHoe COCTOSIHME BEIIECTBA, XapaKTEpPHU3YIOIIeecs OOIbIINM
pPAcCTOSIHUEM U OYEHb CIa0bIM B3aUMOJIEHCTBUEM MEXIy 4dacTuiamu. ['asbl oT-
JMYAKOTCS. MaJIOW IUIOTHOCTBIO M BBICOKOM CoKMMAEMOCTHIO. ['a3pl 3amoyHAIOT
BECh MPEOCTABICHHBIN 00BEM. BOIBITMHCTBO Ta30B — COSAMHEHUS C KOBAJICHT-
HBIM THIIOM CBSI3U B MOJIEKYJIC.

KuakocTh - arperaTHoe COCTOSTHUE BEIIECTBA, XapaKTepU3yIoleecs Ma-
JBIM PACCTOSTHHEM MEXIY MOJICKYJaMU U OTHOCHUTEIHLHOUW MOJBMYKHOCTBIO MOJIe-
Kyl JKHIKOCTH Majlo C)KMMaeMbl, HO JIETKO M3MEHSIOT cBO0 (hopmy. Kumkoe
COCTOSIHUE XapaKTEPHO JJISI BEIIECTB C KOBAJICHTHBIM THUIIOM CBSI3H.

TBepaoe BenecTBo - arperaTHOE COCTOSIHUE BEIIECTBA, XapaKTepU3YIOIIe-
€Csl CWJIBHBIM B3aMMOJICHCTBHEM MEXKIy YacCTHUIAMHA M YIOPSIOYCHHOW TIPO-
CTPAHCTBEHHOM CTPYKTYpOH. ATOMBI, MOJIEKYJIbI WM MOHBI, 00pa3yroiume TBEP-
JI0€ BEIIECTBO, HAXOAATCS B CTPOTO (DUKCUPOBAHHBIX MOJIOKEHUSIX, BOJIM3U KOTO-
PBIX MOTYT COBEPIIIATH JIMIITb HEOOIBIIIHE KOJICOaHHS.
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Kpucrauinueckas pemérka — peryasipHO€ PacioyIOKEHUE YaCTHI] B KpU-
craiie. Kpucraminyeckue peméTky ObIBAIOT YETHIPEX TUIIOB:

1. Amomusie kpucmannuueckue pewiémku — oOpa30BaHbl HEUTPATbHBIMU
aTOMaMH, CBSI3aHHBIMU JIPYT C JIPYTOM KOBAJICHTHBIMU CBA3SMHU (Hampumep, aji-
Ma3, KpeMHHil). BelectBa ¢ aTOMHBIM CTPOEHUEM XapaKTEPU3YIOTCS OOJBIION
TBEPIOCTHIO ¥ BEICOKUMU TEMIIEpATypaMU IJIABJICHUS U KUIICHUSI.

2. MonexynapHvle Kpucmaiiuieckue pewémrkuy — oOpa30BaHbl MOJIEKYJIa-
MU, CBSI3aHHBIMH JPYT C JPYTrOM CIa0bIM BaH-J€p-BaalbCOBBIM B3aUMOJICHCTBU-
em (Hampumep, TBepabie Hy, CO,, Cl,). BemectBa ¢ MOJIEKYISIPHBIM CTPOCHUEM
JIETY4H, UMEIOT HU3KUE TEMIIEPATYPhI IIABJICHUS U KUTICHUS.

3. Hounvie kpucmaniuueckue pewémku — oOpa30BaHbl MOHAMU, CBSI3aH-
HBIMH CHJIBHBIM HMOHHBIM B3aumojeiictueM (Hanpumep, NaCl, MgO, KNOs).
BemiecTBaM ¢ HOHHBIM CTPOCHHEM CBOMCTBEHHBI BRICOKHE TEMIIEpaTyphl ILJIaBJie-
HUS U KUTICHUSL.

4. Memannuueckue Kpucmaniuueckue peulémku — OOpa30BaHbI TOJIOXKHU-
TEJIbHBIMU MOHAMU METAJIOB, MEXAY KOTOPBIMH OCYIIECTBIISIETCS METAJUINYECKUI
TUII CBsi3U. TemmepaTypa IUIaBICHUS U KUIEHUS METAJUIOB MEHSETCS B IIMPOKOM
JIMATIa30HE U OMPEEISAETCS TPOUYHOCTHIO METAJUIMYECKOU CBSI3U.

3amaumn ¥ ynpaskHeHus1 JJI CAMOCTOATEIbHOI padoThI

1. cnonb3ys psag B.M. KneukoBckoro:

15% 25°2p° 35%3p® 45°3d™°4p° 55%4d'%5p° 6s%4f*5d°6p°7s?5f6d™... cocrass-
T€ MOJIHBIE JIEKTPOHHBIE POpMYJTbI aTOMOB AiemeHToB Ne 1,9, 12, 16, 21, 23, 25,
32,34,41, 43, 48, 54, 55,62, 64.

2. Paccuuraiite maccy moust Bemects: H,SO, CaOHNO3; Zn(OH), HCIO;
H3PO,.

3. HaiimuTe B meproandeckoil CUCTEME 3JIEMEHTHI, dJICKTPOHHAs GopMyria
KOTOpBIX NS'. Hamuimmre MX XHMHYECKHE CHMBOIBI M JICKTPOHHBIC (DOPMYIIbI
ATUX JIEMEHTOB.

4. Haiinute B MEpUOIMYECKON CUCTEME DIIEMEHTHI, dJIEKTpOHHAas dopmMyria
KOTOpBIX Np°. Hamuimre MX XMMHYECKHE CHMBOJBI U SIEKTPOHHBIE (QOPMYIIbI
ATUX JIEMEHTOB.

5. Haiinure B NEepHOIMYECKOW CHUCTEME JJIEMEHT, B aTOME KOTOPOTO 3a-
BEpILIAETCS 3aMOJHEHHUE JJIEKTPOHAMU TPEThEr0 KBAaHTOBOIO YpoBHs. Hamuiure
MOJIHYIO AJIEKTPOHHYIO (POPMYIly aTOMa 3TOTO AJIEMEHTA.

6. HalimuTte B mepuoIMYECKON CHCTEME BJIEMEHT, B aTOME KOTOpPOro 3a-
BEpIIAETCS 3aloJIHEHUE DJIEKTPOHAMH BTOpPOTrO YypoBHsS. Hamuiure mosHyio
AIIEKTPOHHYIO (DOPMYITy aTOMa 3TOr0 3JIEMEHTA.

7. Kakue coenuHEeHHUs ¢ BOAOPOAOM OOpa3yroT 3JEMEHTHI TJIaBHOW MOJ-
rpynnsl V rpymsi?

8. OnummTe XMMUYECKHE CBOMCTBA 3JIEMEHTA C MOPSIKOBBIM HOMEpPOM 15,
MCXOJ U3 €ro NoJIoKeHus B nepuoaunueckon cucreme .M. Menaeneena.

9. N3o6pa3ute Ghopmyibl BOAOPOIHBIX U BBICHIMX KACIOPOIAHBIX COSIUHE-
HUM 37eMeHTOB riaaBHou noarpynmnsl 1V, V, VI rpynnsl nepuoandyeckoi CuCTeMbl
JI.1. Menpaeneena.

10. N3obpasute hopmyssl BOAOPOIHBIX M BBICIIUX KHUCIOPOIHBIX COEIU-
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HEHUI 31eMeHTOB I1aBHOW moAarpynnel VI rpynmel nepuoaudeckoil cucteMsl
J.1. Menneneena.

11. Hanucath anekTpoHHO-Tpaduyeckue (HopMysibl aTOMOB Xpoma, Map-
raHIa U KeJe3a.

12. Ha3BaTb 31€MEHTBI, HMEIONIHE T10 JIBA AJICKTPOHA Ha MoaypoBHe: a) 3d;
0) 4 d; B) 5d. HammcaTh aiekTpoHHO-Trpadudeckre GOpMysbl aTOMOB 3THX 3Jie-
MEHTOB M YKa3aThb MX IOJIOKEHUE B mepuoauueckoil cucreme [I.M1. MenzaeneeBa
(mepuon, rpyrmra, NOArpyIna).

13. Hanmummre ypaBHEHUsI peakLMii KOHLUEHTPUPOBAHHOW M pa30aBICHHOMN
a30THOM KUCJIOTBI C COCIMHEHUSMU:

1) HNO; + Cu= 4) HNO; + HNO, =
3) HNO, + FeS = 5) HNO; + K=
2) HNOg + st - 6) HNO3 +C=

14. Hanumure ypaBHEHUS PEAKLHM, C TOMOIIbIO KOTOPBIX MOXHO OCYIIIECTB-
JICHUS CJIEAYIOIIME IPEBPAICHUS:

1) N, —» NH; — NO — NO, — HNO3 — KNO3; — KNO, — NO — N,

2) Na—Na,0,—Na,0—NaOH—NaCl—-NaNO3;—NaHSO,—Na,SO, —NaCl

4).CaCO3;—Ca0O—CaCl,—Ca—CaH,—Ca(OH),—CaCO;—Ca(HCO;),—CaS

5) Ba—Ba0,—Ba0O—Ba(OH),—BaCO3;—Ba(HCO3),—~BaCO;—BaCl,

6) Cr,0; — Na,CrO; — Na,Cr,0; — CI'2(SO4)3 - CI'(OH)g —Cr,0; — Cr

15. Hanummure ypaBHEHHS pEaKLMil, CBHIETEIbCTBYIOIIUX 00 am(pOTEpHBIX
ceoiictBax ZnO u Zn(OH),: Al,O3 u Al (OH);

16. MaccoBbie moim Na, Si u O coorBerctBeHHO paBHbI 37,31%, 22,95% wu
39,34%. Onpenenute TpocTeinyo GopmMyly ITOrO COSAUHEHUS.

17.BeiBeguTe MOJCKYJIApHYIO (GOPMYITy aMHUHA, B KOTOPOM MaccoBasi I0JIsl yT-
nepona — 53,53%, azora — 31,11% u Bomopona — 15,56%. CoctaBbTe CTPYKTYpHBIE
(bopMyJIbl U30MEPOB, HA30BUTE UX.

TEMA: PacTBopbI 1 JUCHIEPCHBIE CHCTEMBI
OKHCANTETBLHO-BOCCTAHOBUTEILHbIE PEAKIIMU.
duiekTpoxumMmn4eckue npoueccel. Iloammepsl.

PacTBOp — oHOpOAHAs (TOMOTEHHAs) CHCTeMa TIEPEMEHHOTO COCTaBa, COIEP-
JKarrasi 1Ba Wik OOJIbIIIee YUCIIO BellecTB. BemecTBo, B3sTO€ B U30BITKE U B TOM K€
arperaTHOM COCTOSIHMH, YTO U CaM PacTBOpP, NMPUHATO CUUTATH pacmeopumeem, a
KOMITOHEHT, B3STbIil B HEJIOCTATKE, - PACMBEOPEHHBIM 8EUeCMBOM.

Knaccuduxkarus pactBopoB

1. Tlo HanWuuiO WM OTCYTCTBUIO DJJICKTPOIMTHYECKOW IUCCOIUAIIAN
MOJIEKYJI PACTBOPEHHBIX BEIIECTB pa3IWYaloT JBa KJjacca pPacTBOPOB: PACTBOPHI
ANIEKTPOJIUTOB Y PACTBOPHI  HEINEKTPOIUTOB. OTHEIBHBIM KIACCOM  CIIETYyeT
paccMaTpUBaTh PACTBOPHI MOJIUMEPOB.

2. B 3aBHCcHMOCTH OT MPHUPOJBI PACTBOPHUTEIS PacCMaTPHUBAIOT BOJHBIC U
HEBOJHBIC PACTBOPHI.
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3. B 3aBucuMocTy oT KoHLeHTparuy noHoB H' 1 OH ™ pasnuuaror Kucisle,
IIEJIOYHBIE U HEUTPAJIbHBIE PACTBOPBI.

4, [To arperaTHOMy COCTOSIHUIO PAa3JUYaroT ra30BbIC, JKUIKUE U TBEPIIbIE.

JlucnepcHbIe CHCTEMBbI — T€TEPOr€HHBIE CUCTEMBI, B KOTOPBIX OJIHO BELIECTBO B
BUJIE OYEHb MEJIKUX YacTHIl PaBHOMEPHO pacmpezesieHo B o0béMe apyroro. To Belie-
CTBO, KOTOPOE pacHpe/ieliecHO B 00BbEME JIPyroro, Ha3bpIBalOT AUCHepcHOl ¢a30ii, BTO-
PO€ BEHIECTBO HOCUT HA3BAHKE AUCTIEPCUOHHOM CpPebl.

Cnioco0bl BbIpaKeHHs COCTABA PACTBOPOB

1)  MaccoBas 10Js (®, % WJIH T0JSIX eIUHUIBI) — TTOKA3BIBACT COJICPIKA-
Hue X rpamm Bemectsa B 100 r pacTtBopa, paBHa OTHOLIEHHMIO MAacChl BEHIECTBA K
Macce pacTBopa:

Mgemecrsa
w=—""2-100%
Mpacropa

2)  Moabnas goas (y) — Oe3pa3MepHas BeJIMYWHA, PaBHAsS OTHOIICHHIO
YuCiia MOJIeH BelecTBa K 001eMy YHuCITy MOJIEH BCEX BEIIECTB B PACTBOPE:

Vi
Xi = $n .
i=1 Vi
3)  Moasipaas konuenTpamusi (CM, MoJib/a1 wiim M) — TIOKa3bIBaCT YUCIIO
MoJIeH BellecTBa B 1 11 pacTBopa:

m
M-V

1)  HopmaabHas koHueHTpamusi (CH, MOJIb-3KB/JI WM H.) — MIOKa3bIBACT
YUCJIO0 MOJIb-3KBHUBAJICHTOB BelllecTBa B 1 J1 pacTBOpa:

m

Cy=—
1T M,V

I'maposus cosm — 3T0 B3aUMOJEHCTBUE HOHOB COJIM C BOJIOM, KOTOPOE MPUBO-
IUT K 00pa30BaHMIO CJIa00i KUCIOTHI WM C1a00T0 OCHOBAHUS.

Paznuyaror Tpu THIa rugpoamsa:

o TUAPOJU3 TI0 aHUOHY (HEOOXOAMMBIM YCJIOBHUEM THJIPOJIM3a COJIU
SABJIsIETCS 00pa3oBaHue, O KpalHel Mepe, OJTHOTO ¢J1ad0ro OCHOBAHUS UJTU KUCJIOTHI,
MO3TOMY THAPOJIU3Y TOJBEPratOTCsS COJIM, OOpa3oBaHHBIC CJIA00OW KHUCIOTOW U
CUJIbHBIM OCHOBAHHEM )

o THJIPOJIU3 MO KAaTHOHY (coyid, oOpa3oBaHHbIE CIa0bIM OCHOBAaHHEM H
CUJILHOM KHUCJIOTOM)
o TUAPOJIM3 TI0 AHMOHY M KaTMOHY OJHOBPEMEHHO (CoJid 0Opa3OBaHHbBIC

c1a0bIM OCHOBAHHMEM M CJIA00M KUCIIOTOM)
Conu 00pazoBaHHBIE CUJILHBIM OCHOBAHMEM M CHUJILHOW KHCIOTOW THAPOIU3Y
HE M0/IBEPTatoTCsl.
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OKkucauTeIbHO-BOCCTAHOBUTEIbHbIE pPe€aKknuu

OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKHMH — 3TO PEAKIUHU, MPOTEKaIo-
M€ C U3MEHEHHEM CTETIEHU OKUCJIEHUS aTOMOB, BXOJSIINX B COCTAB PEarupyronmx
BEIIECTB.

CreneHb OKMCJIEHHUS — YCIOBHBIN 3apsii aToMa B MOJIEKYJIe, BEIUUCICHHBIN B
MPEANOJIOKEHUH, YTO BCE XUMUUECKHUE CBSI3U B BEIIECTBE UMEIOT MOHHBIN XapakTep.

CrerneHb OKUCIICHUS JIEMEHTA B COSAMHEHUH OINPENEISIOT B COOTBETCTBUH CO
CJIENYIOMMHU TpaBUiaMu: 1) CTENeHb OKUCIEHUS AJIEMEHTa B MPOCTOM BEIECTBE
paBHaA HYIIO; 2) anreOpanveckas CymMMma BCEX CTETICHEH OKHCIICHHsI aTOMOB B MoJIe-
KyJie paBHA HYJIO; 3) MaKCUMaJbHO BO3MOKHAsI (IIOJIOKUTEIbHAS) CTEIEHb OKHCIIE-
HUSl DJIEMEHTAa COOTBETCTBYET HOMEpY TPYIIIbI, B KOTOPOH PACIOJIOKEH JIEMEHT B
[lepuoanueckoit Tabnuie /.M. Menneneesa.

Psn eMeHTOB B COETMHEHMSIX MPOSIBIISIIOT MOCTOSIHHYIO CTENEHb OKUCIICHUS,
YTO HKCIOJB3YIOT MPHU OINPEACICHUN CTEIEeHEeW OKHUCICHUS IPYTUX 3JIEMEHTOB: 1)
(dbTOp, UMEIOIIMIT HAUBBICHITYIO CPEIU AJIEMEHTOB 3JIEKTPOOTPUIIATEILHOCTh, BO BCEX
COCIMHEHUSX UMEET CTENEHb OKUCIEHUS —1; 2) BOJAOPOA B COCIMHEHUSX MPOSBIISIET
CTeneHb OKucieHus +1, kpome rugapunoB MetasioB (—1); 3) meramisl |A moarpynmsl
BO BCEX COCAMHEHUSX UMEIOT CTeneHb okucienus +1; 4) meramisl |[IA noarpymisl, a
TaKXe UHK U KaJMUNA BO BCEX COCTUHEHUSIX UMEIOT CTEIEHb OKUCICHUS +2; 5) cTe-
IIEHb OKUCIICHUS AJIIOMUHUS B COEIMHEHUAX +3; 6) CTENEHb OKUCICHUSI KUCIOPOa B
COCIMHECHMSIX paBHA —2, 32 HCKIIOUeHUEM coenuHeHuit: Oy, OF,, O,F,.

OxuciieHne — Npolecc OT/Iauu 3JIEKTPOHOB aTOMOM, MOJIEKYJION MM MOHOM,
CONPOBOKIAFOIIUICA MOBBIIIEHUEM CTEIIEHH OKUCIICHUSI.

BoccraHnoBiienue - nponecc NpucoeIMHEHHS AIEKTPOHOB aTOMOM, MOJIEKYJIOH
WJIM MOHOM, COTMPOBOXKAIOIINICS TTOHUKEHUEM CTEIIEHNU OKUCIICHMUS.

Oxucanresnb — aToM, MOJIEKyJa WIM UOH, IPUHUMAIOIININ AIEKTPOHBL. Baoic-
Heluue OKUCTUMENU.

raHOFCHBI; 02, 03, KMnO4, KzMnO4

Comu xpomoBbIx kuciioT K,Cr,07, K,CrOy

Kucnotel u ux cmecu: HNOs3, Hy,SO4(kon1r.), H,SeO,, HCIO,, HMNO,, «uap-
ckast Bojka» (cmech koHieHTpupoBanHbIX HNO3z; u HCI)

Oxcuasl metaiioB CuO, Ag,0, PbO,, CrO;, MnO,

Wous! Gmaropoxubix Metamios Ag', Au®* u mp.

Xnopup xenesa (1), rumoxaopuTsl, XJ0paThl U NEPXIIOPATHI,

BoccranoBuTesb - aTOM, MOJIEKYJa WM WOH, OTIHAKOIIAN 3JIEKTPOHBI. Baorc-
Heuuue 60CCMaHO8UMeNU:

Mertambl, Bomopon, yriepoa, CO, H,S, SO,, H,SO3 u ee conu

beckucmoponnsie kucnotsl: HI, HBr, HCI, H,S

Comu SnCly, FeSO,4, MNnSQy, Cry(SOy)3

Coemunenust azora HNO,, NH3, NoH,4, NO

®docdopucras kucinora H3PO;

Opranuyeckne COCIUHEHUS: COUPTHI, adbJETUbl, MypaBbUHAs W IIABEJIEBas
KHUCJIOTHI, TJIFOKO3a

IoumMepbl — 3TO BBHICOKOMOJIEKYJISIPHBIE COEAMHEHHUSI, KOTOPhIE XapaKTepH-
3YIOTCSI MOJIEKYJISIPHOM MacCOi OT HECKOJIbKUX ThICSIY JI0 MHOTMX MHUJLIMOHOB.
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3agaum ¥ ynpakHeHHMs I CAMOCTOSITeJIbHOM padoThI

1. KakoBa MaccoBas 101 (%) pacTBOPEHHOT'O BEIIECTBA, €CJIA B pacTBOpE, CO-
nepsxariem B 250 r Boasl pactBopero 12,5 r Na,SO,4?

2. Ilpu pactBopenuu 8 rpammoB Na,CO3z; B 100 mMu1 BOABI MOJYYHIIM PACTBOP
I0THOCTRIO 1,3 /M. Paccunraiite MaccoByrO J0JI0, MOJIIPHYIO U HOPMAaJbHYIO
KOHIIEHTpAIMU TOJYyYEHHOTO pacTBOpa.

3. Kakoit 00bE€M pacTBOpa cepHOM KUCIOTHI ¢ MaccoBoi foneit 30% u mioTHO-
ctbio 1,180 r/mn Tpebyetcs mms mpurotosierus 115 10,5 M pacTBopa 3T0# KUCITOTHI.

4. OnpeaenuTe MOJISIPHYIO KOHIIEHTPAILMIO PAcTBOpa, €CIU B pacTBOpe, 00be-
momM 500 mut comepxkutcss NaOH maccoit 8 .

5. Ompenenure, ckobko rpammoB NaOH conepskurest 100 mo 20 %, mnoTHO-
creio 1,09 r/em>?

6. Cxomnpko rpammoB K,SO, moTpedyetcs mis mpurotosiennst 0,5M pactBopa,
oobemoM 200 mi?

7. KakoBa maccoBas 107151 (%) pacTBOPEHHOTO BEIIECTBA, €CJIM B PACTBOPE, CO-
nepxkaieM B 350 1 Bojiel pactBopeHo 25 r CuSQO,4 ?

8. Kakyro Maccy pactBopa ¢ maccoBoit goneit KOH 20% nano npubaButh K
350 r pactBopa ¢ maccoBoi nojaeit KOH 70%, 4To0bI 1MOIy4nuTh pacCTBOP C MacCOBOM
noneit KOH 40%?

9. Hanummrte B MOJIEKYJISIPHON U MOJICKYJIIPHO-MOHHOM (pOopMax peaxiiuu B3a-
UMOJCHCTBHUS MEXIY CICAYIONMMH BEIIECTBAMM:

a) B&CIZ 1 Na,SOy;

0) Na,SOs;u HCI;

B) CH;COOK u H,SOy;

r) KOH u HCI.

10. K 250 w1 10%-Horo pacteopa HNO; mnotHOCTBIO 1,054 T/eM® npubaBim
350 mn 2%-HOro pacTtBOpa TOW k€ KUCJIOThI MI0THOCThIO 1,009 r/cm®. Beramcnute
MacCOBYIO JIOJIO B MPOIEHTaX W MOJISIPHYIO KOHIICHTPAIIMIO MOJTYYEHHOTO pacTBoOpa,
o0BeM KoToporo paseH 1,5 .

11. Kakoit 06bem 50%-moro pactBopa KOH (. 1,538 r/em®)rpebyercst mis
IPHUrOTOBICHNS 3 11 6%-Horo pactopa (1. 1,048 r/cm°)?

12. Kaxkoit 06bemM 20%-HOro pacTBopa Kapboxara Hatpus (mi 1,105 r/em’)
TpeGyercs [ IpUroToBiIeHus 2 11 5%-Horo pactBopa (rr. 1,02 r/em°)?

13. Kakyro maccy NaNO; nyxxHo pactBoputh B 400 T BOIbI, YTOOBI IPUTOTO-
BUTH 20%-HbIi1 pacTBOp?

14. CocTaBbTe MOJICKYJSPHBIC ¥ HOHHO-MOJICKYJISIPHBIC YPaBHEHUS PEaKIIHMA
B3auMoJielCcTBHsI B pactBopax Mmexay: a) K,S m HCI; 0) FeSO, u (NH,).S; B)
Cr(OH); u KOH.

15. CocTaBbTe MOJICKYJSPHBIC W HOHHO-MOJICKYJISIPHBIC YPaBHEHUS PEaKIIHH
B3aMMOIecTBHS B pacTBopax Mexay: a) KHCO3 u H,SOy4; 6) Zn(OH), u NaOH; B)
CaCl, u AgNOs.

16. CocTaBbTe MOJIEKYJSPHBIE W HOHHO-MOJICKYJISIPHBIC YPaBHEHUS PEaKIIHA
B3aMMOJIEUCTBHS B pacTBopax mexay: a) CuSO, u H,S; 6) BaCO3; u HNOg3; B) FeCl3
n KOH.

17. CoctaBbTE€ MOJEKYISIPHBIE U MOHHO-MOJIEKYJISIDHBIE YPAaBHEHUS peaKIui

15



B3aMMOJIeHcTBHS B pacTBopax Mexay: a) CdS m HCI; 6) Cr(OH); u NaOH; B)
Ba(OH); u CoCl,.

18. CocraBbTe MOJEKYJISAPHBIE U WOHHO-MOJICKYJISIPHBIC YPaBHCHHS PEaKIuit
B3anMoJieicTBUs B pacTtBopax mexnay: a) H,SO, u Ba(OH),; 6) FeCl; u NH,OH;
B) CH3;COONa u HC1.

19. CocraBbTe MOJICKYJISIPHBIE U HOHHO-MOJICKYJISIPHBIC YPAaBHEHUS PEaKIuit
B3auMoJIeicTBUs B pacTBopax mexay: a) Sn(OH), u HCIl; 6) BeSO, u KOH;
B) NH,C1 u Ba(OH),.

20. CocraBbTe MO TPHW MOJEKYJSIPHBIX YPAaBHECHHS PEaKIIMii, KOTOPHIC BBIpa-
KAIOTCS HOHHO-MOJIEKYJSIPHBIMUA YPaBHEHUSIMU

a)  Mg* + COs* =MgCOs

6) H' +OH =H,0.

B) CaCO;+2H" = Ca* + H,0 + CO,

r) AI(OH);+OH = A10, +2H,0

x)  Pb¥+2J =PbJ,

21. CocraBbTe MO TPU MOJEKYJSIPHBIX YPAaBHEHUS pEaKIlMil, KOTOPbIE BbIpa-
KAIOTCS MIOHHO-MOJIEKYJISIPHBIMU YPaBHEHUSIMU:

Fe(OH); +3H' = Fe** + 3H,0

Cd* + 20H = Cd(OH),

H"+ NO, = HNO,

22. CocTaBbTe€ MOJEKYJISIPHBIE yYpaBHEHHS PEAKIIUH, KOTOPHIC BBIPAKAIOTCS
HOHHO-MOJICKYJISIPHBIMU YPaBHCHUSMU:

a)  Zn**+H,S =2ZnS +2H"

6) HCO; +H'=H,0+CO,

B) Ag +Cl=AgCl

23. Hammmmmre ypaBHEHUS THIPOJIM3a BEHIECTB (110 CTYNEHSIM M CyMMapHOE) B
MOJICKYJIIPHOM, TOJTHOM M COKPAIIIEHHOM MOHHOM BHJIaX, YKOKUTE PEAKIIUIO CPEIIbI
Y TUT TUIPOJIU3A.

a) AlIClI; e) MnCl,

6) KySO; )K) Fe(N 03)3
B) CaCO; 3) MnSiO,
F) Ca(N 03)2 I/I) N |SO4

)1) B&(CHgCOO)z K) NazAsO,

24. Kakue 13 NEpeyrCIICHHBIX HIDKE COJIe OyAyT MOABEpraThCs THAPOIU3Y:
Na,COj3, CuCl,, NHsNO3? Hanurmmre mojiHbIe U COKpAIICHHBIC HOHHBIC YPaBHECHHSI.

25. Kakue M3 mepeuyrcIIeHHbIX HIDKE COJICH OYAyT MOABEpraThCs THAPOJIU3Y:
Na,Si03, KCI, Ca(NO3),? Hamurmre mojHbIe U COKpAIICHHBIC HOHHBIC YPaBHECHHSI.

26. MeTooM 2JIEKTpOHHOTO OanaHca noadepute ko3 OUITMEHTHI:

a) HI + SO, —» I,+ S+ H,O

6) MnO, + HCI — MnCl, + C|2 + H,0

B) KCIO3+ S— KCI + SO,

F) Zn+ H,SO, — ZnSO,+ H,S + H,0O

VYKakHTE MPOIECChl OKUCICHUS U BOCCTAHOBIICHUS, OKHCIUTEIh U BOCCTAHO-
BUTEIIb.
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27. 3aKOHYUTH COCTABJICHUE YPABHEHHH OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX
peaKI_II/If/'I MCTOAOM JJICKTPOHHO-MOHHBIX HOHypeaKHHﬁ, YKa3aTb OKHCJIUTCIb U BOC-
CTaHOBUTCIIb.

a). CIZ + SOZ + HZO —> HZSO4 + ..

6) H202 + KMnO4 + H2804 —> 02 + ...

B). I, + K,SnO, + KOH — K,SnO; + ...

F) . H,S + HNO3(K0HH) — H,SO, + ...

7). FeSO, + KMnO, + KOH —> Fe(OH)s + ...

¢). KI + KMnO,4 + HCI — KIO;3 + ...

)K) Cu+ HZSO4 (komm.) — CUSO4 + ..

3). Br, + H,S + H,O0 — H,SO, + ...

I/I) Ag + HNO3 (pas6.) —> AgNO:; + ...

k). NalO3; + SO, + H,O — Nal + ...

TEMA: Kuaccuduxanus Beuects. [IpocTbie Bemecrsa.
OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX M OPraHUYECKHMX COeIMHEeHHIA.
XHUMHUS 3JIEMEHTOB.

O01mme xXuMHYEeCKHEe CBOCTBA 3JIEMEHTOB.

- METAJUTMYHOCTh U HEMETAJUIMYHOCTH DJIEMEHTA;

- KUCJIOTHO-OCHOBHBIE CBOMCTBA AJIEMEHTA;

- OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA 3JIEMEHTOB.

MeTalJM4YHOCTh U HEMETAJLJIMYHOCTD

KonnyecTBEeHHO METANIMYHOCTh U HEMETALTUYHOCTD OMPEEISIIOTCS JIEKTPO-
OTPULIATETILHOCTBIO 2JIEMEHTAa. YeM HIKE AJIeKTPOOTPHUIATEIbHOCTh, TeM OOJIbIIe
AJIEKTPOIIOIOKUTEIBLHOCTD, T.€. CHJIbHEE BBIPAKCHBI METAJUTMUECKUE CBOMCTBA. Yem
00JIbIIIE AIIEKTPOOTPUIIATEIHLHOCTh, TEM CHIIbHEEe HEMETAIIIMYECKHE CBOMCTBA.

[To meprogaM METAITMYHOCTh YMEHBIIASTCS, HEMETAJUTMIHOCTh YBEITUIHBACT-
cs. Ilo rpymmam Metammdeckue CBOMCTBA Bo3pacTaroT. CaMbIM SPKO BBIPaKCHHBIM
METaJIJIOM SIBIISICTCS 1€31H, HEeMETalioM — QTop.

Kucsi0THO-0CHOBHBIE CBOMCTBA

DNEeKTPONOJIOKUTENIbHbIE MeTasulbl (IIeJI0YHbIe) 00pa3yloT camble CHIIbHBIE
OCHOBaHHS. DJIEKTPOOTPHUIIATEIbHBIE JIEMEHTHI 00pa3ylOT CUJIbHBIE KHUCIOPOCO-
JieprKaIue KUCIOTHI.

NaOH — cunpHOe ocHOBaHUE (I11€J10Yb)

Mg(OH), - ctaboe ocHoBaHHE

Al(OH); — amdoTepHOe coeanneHune

H,SiO; — ou. cnabas kuciiora

H3PO,4 — cpennsis kuciora

H,SO, — cunbHasa kuciiora

HCIO, — ou. cuiipHas KuciIoTa

[To meprogam crocoOHOCTh K 0Opa30BaHUIO OCHOBAaHUN YMEHBIIAETCS U yBE-
JUYUBACTCS CIOCOOHOCTH K 00pa30BaHUIO KUCIIOT.
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B rpynmax 31eKTpoOTpHIATeIbHBIX AJIEMEHTOB HAapacTaeT cuja OECKHUCIOPO/I-
HeIX kucaot: H,O, H,S, H,Te.

B rpymnmax 3jaeKTpomoIoKHTEIBHBIX 3JIEMCHTOB HApacTaeT CHJIa OCHOBAHHIA:
Be(OH),, Ba(OH),

OKHCJIUTEILHO-BOCCTAHOBHTEILHBIE CBOHCTBA.

HaunGoiee s31ekTpooTpuIiaTeIbHbIC JIEMEHTHI SBJISSFOTCSI CHJIBHBIMU OKHCIIATE-
JISIMH, @ 3JICKTPOITOJIOKUTEIBHBIC JIEMEHTHI, MIEJI0YHbIC METAJUIBI SIBJISIOTCS BOCCTAa-
HOBUTEISIMH.

[To meproaM BOCCTaHOBUTEILHBIC CBOMCTBA OCIIA0EBAIOT U BO3PACTAIOT OKHUC-
JINTEIbHBIC CBOMCTBA 3JICMEHTOB.

Il meprox: B mocnenoBarenpHocTH Na, Mg, Al, Si, P BoccraHoBUTEIIbHAS CITO-
COOHOCTh YMEHBINIACTCS, OKUCIUTEIIbHAS CIIOCOOHOCTh PACTET B IMOCJIEI0BATEIHHO-
ctu P, S, Cl.

OKHCIIUTEIbHBIC CBOWCTBA 3JICMEHTOB 3aBUCAT OT YHCJA MPOSBISICMBIX HM
crereHeit okucienus. [1o mepuoay 3to uucio Bo3zpacraeT (Na— 0, +1, a Cl — mrects).

[To rpynmaM yBeIMYMBAETCS BOCCTAHOBUTEJIbHAS M YMEHBIIACTCS OKHUCIIH-
TeJNbHAas! CIIOCOOHOCTH:

Il rpynmna — Be, Mg, Ca, Sr, Ba CambIii CHIIBHBIM BOCCTAHOBUTEIb — Oapuil

VIl rpynna — Fe, Cl, Br, | — camblii c1a0blit OKHCIUTENb — WO/

B nacrosiee Bpems uszBectHo Oosiee 100 ThICSY HEOPraHMYECKUX BEIIECTB.
Bce Heoprannueckue BeUIECTBA MOXKHO pa3lIeuTh Ha Kiacchl. Kaxaplii Kiiacc 00b-
SAMHSET BEIIECTBA, CXOAHBIC IT0 COCTABY U IO CBOMCTBAM.

BaxxHeWmmMy KjlaccaMu CJIOKHBIX HEOPTaHUYECKUX BEIIECTB SBIISFOTCS: OK-
CHJIbI, OCHOBAHUS, KUCJIOTHI, COJIH.

Oxcuodvl — 3TO COCTUHEHHS ABYX 3JIEMEHTOB, OJHUM W3 KOTOPBIX SIBIISCTCS
kuciopon. Obmas popmyina okcuaos: I Oy

X — 3TO YUCJIO aTOMOB 3JIEMEHTA, Y — YMCJIO aTOMOB KHCJIOPO/Ia.

[Tpumepst okcugos: NO, CaO, SOz u T.1.

Oxcuapl KIacCUDHUITUPYIOTCS B 3aBUCUMOCTH OT TOTO, KAaKUM 3JICMEHTOM OHH

00pa3oBaHbI:
OKCH/IbI
— T
OcHOBHBIE AMdoTepHbIe Kucjaorasle
ObpasytoTca meTan- Al,03, BeO, ZnO, PbO, Cr,0,, O6pasyloTca HemeTanammn u
namm (MgO;CrO;CuOun SN0, SN0 , , GeO, GeO,, MeTan/laMn B BbICLLNX
ap.) CTeneHAX OKUCNEeHNA
szo3' MnO, 1 Ap- (COy; ongi Mn,0; 1 ap.)

OCHOBHBIMH OKCHJIAMU Ha3bIBAIOTCS TAKUE, KOTOPHIEC MPU B3aUMOJIECHCTBUU C
KHCJIOTaMU 00pa3yroT coiib U Boay. COeNMHEHHs ITHX OKCHUIIOB C BOJOW OTHOCST K
KJaccy ocHoBaHu# (Hampumep, okcuay Na,O cootBerctByeT ocHoBanre NaOH).

KucoTHBIMM OKCHIAMH HA3bIBAIOTCA TaAKKE, KOTOPBIE IPU B3aUMOJEHCTBUU C
OCHOBaHMSIMU 00pa3yroT coib ¥ Boay. CoeMHEHUS ITUX OKCUJIOB C BOJOW OTHOCST K
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KJaccy kucnot (Hanpumep, okcuny P,Os cootBetctByeT kucnora H3PO,4, a okcumny
C1,07 - xucaora HCIOy).

K amdorepHbIM OKcHIaM OTHOCATCS TaKHE, KOTOPbIE B3aMMOJECHCTBYIOT C
KHCJIOTaMU M OCHOBaHUsIMU ¢ 00pa3oBaHUEM COJIM U BOJAbl. COEAMHEHUS 3TUX OKCH-
JIOB C BOJIOM MOTYT UMETh KaK KHUCIOTHBIC, TAK U OCHOBHBIE CBOICTBa (Harpumep,
ambotepaomy okcuay ZnO cooTrBeTcTBYeT ocHoBanue Zn(OH), u kucnora H,ZnO,).

OcHo6aHusi — 3TO CIIOKHBIE BEIIECTBA, MOJIEKYJIbI KOTOPBIX COCTOSIT U3 aroma
MeETaJula U OJHOW MJIM HECKOJIBKUX TMAPOKCHIBHBIX rpymni — «OH»

®opmyna ocHoBanui: Me(OH),

X — YHCJIO TUAPOKCHIBHBIX IPYIII, PABHOE BaJICHTHOCTH METaJla.
[Tpumepsr ocHoBanuii: NaOH, Ba(OH), Fe(OH)z; u T.1.
Kucnomol — 310 CIOKHBIE BEIIECTBA, COACPIKAIIUE aTOMBI BOJOPOa, KOTOPhIE

MOTYT 3aMeIaTbcs aromaMu Metajuia. O6mas ¢popmyna kuciot: Hy(Ac)

X — YHUCJI0 aTOMOB BOOOPOOda, paBHOC BAJICHTHOCTHU KHCJIOTHOT'O OCTATKa,

Ac — KHCJIOTHBIN OCTaTOK.

[Mpumepsr kucmot: HCI, H, SO4, H3 PO, 1 1.1
Conu — 3TO CIIOXKHBIE BEIIECTBA, COCTOSIINE U3 aTOMOB METaJIJIa ¥ KUCJIOTHBIX

OCTaTKOB.

®opmyiia coneii: Mey (Ac)y

[Mpumepsr coueii: NaCl, BaSO4, Mg(NOs), 1 T.4.

33[!3‘11/1 N YIIPAKHCHUA NJIsA CaMOCTOSITEJIbHOM paﬁoTLI

Tecr.

1. DnemMeHT ¢ 2IEKTPOHHOM KOH-
¢durypanueil BHEIIHETO 3JIEKTPOHHO-
ro ypoBHs aToma 35°3p°:

a) A3or;

0) dochop;

B) Kucnopon;

r) Aprox.

2. Paa niieMEHTOB, KaKIbIi U3 KO-
TOPBIX OTHOCHUTCS K S-CEMENUCTBY:

a) Mg, Cl, Ba;

0) Na, K, Fe;
B) Si, Ti, Ge;
r) He, Li, Ba.

3. Unciio BaJEHTHBIX JJEKTPOHOB
B aroMme yriepoja B BO30YXIEHHOM
COCTOSIHUH:

a) l;

0) 2;

B) 3;

r) 4.
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4. Tlapa 371€MEHTOB, CXOAHBIX IO
3JIEKTPOHHOMY CTPOEHUI0 U CBOM-
CTBaM:

a)Pus;

0) Ku Mg;

B) Sr u Ba;

r) Na u Ag.

5. @opmysia OKCHIA, COOTBET-
CTBYIOIIETO THAPOKCUIY, (opmyrna
koToporo HCIOy,:

a) Cl,07;

0) Cl,0s;

B) Cl,Os;

F) Clzo

6. ®opmyna BelIECTBA C MOHHOMU
CBSI3bIO:

a) N2,

6) H20;

B) KCI;

r) HCI.

7. Panm 3J€MEHTOB, pPacCIOJIOXKEH-
HbIX B TMOPSAKE BO3pacTaHUs 3Haue-



HHUW OTHOCUTEIBHOU 3JIEKTPOOTPHULA-
TEJIbHOCTH:

a) N, O, C;

o) Cl, Br, I;

B) O, S, Se;

r) S, 0, F.

8. XHUMHUUYECKHH DJIEMEHT, HOHBI
KOTOPOT'O UMEIOT 3apsn 2+:

a) Kanuii;

0) Maruwui;

B) Cepa;

r) XJop.

9. BemecTBo, MEXy MOJIEKyIaMU
KOTOPOTro 00pa3yroTcsi BOJOPOAHbBIC
CBSI3U:

a) AMMuak (x);

0) A30T;

B) O30H;

r) Meras.

10. Xapakrepucrtrka
YPaBHEHHUE KOTOPOU

2KCIl0O; = 2KCI + 30,

a) 3amemienusi, OBP, oopatumasi;

0) pasnoxenusi, OBP, neoOpatu-
Masi;

B) pasnoxenus, He OBP, neobOpa-
TUMas;

r) oomena, OBP, oO6paTtumas

11. ®opmyna BemecTBa, B KOTO-
poM  MaccoBas  JOJII  Kejesa
HanOOJIbIIAS:

a) FeO;

0) Fe0s;

B) F9304;

F) FESQ.

12.00pem (H.y.) XxJOpa, HEOOXO-
JAMBIN 17151 COKUTaHus 32 T Meau, pa-
BEH

a) 11,2 m;

0) 16,8 1;

B) 22,4 m;

r) 33,6 7.

13. Psig oieMeHTOB C OJTMHAKOBBIM
YUCIIOM YHEPTETUYECKUX YPOBHE:

a) C, P, CI,

peaKIuu,
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0) K, Ti, Sc;

B) He, Ar, Kr;

r) Ca, Zn, Se.

14. DneMeHT C 3JIEKTPOHHON KOH-
duryparmeii aroma ....35°3p°3d%4s%:

a) Kanni;

0) bpowm;

B) Turas,;

r) Apros.

15.Yucno BajeHTHBIX 3JEKTPOHOB
B aTOME€ CEphl B CTallHOHAPHOM CO-
CTOSTHUH:

a) 2;

0) 4;

B) 6;

r) 8.

16. DnemMeHT, aTOMbI KOTOPOTO
HamOoJiee CXOJIHBI TI0 JIEKTPOHHOMY
CTPOCHHUIO M CBOMCTBaM C aTOMOM
KaJIbIIUA:

a) Cxanauii;

0) lunk;

B) CTpOHIINii;

r) Kanuii.

17. Noubl, uMeronue 31eKTPOHHOE
CTpOEHHE, OJTMHAKOBOE C aTOMOM ap-
TOHa:

a) Cl", Ca**, S%;

6) M92+ ’ P3+, K+;

B) Na*, Sc*, Fe®";

r) AP, CI, K.

18. ®opmyna BemiecTBa, B KOTO-
POM y OJTHOTO U3 DJIEMEHTOB CTETICHb
OKHCJICHUS ¥ BAJICHTHOCTH HE COBIIA-
JaroT:

a) NaH;

0) HaS;

B) CHy;

r) HNO:;.

19. BemecTBO ¢ KOBaJIEHTHOM T10-
JISIPHOU CBSA3BIO:

a) ®ocumn;

0) I'padur;

B) AnMmas;

r) Boga.



20. XuUMHUYECKHI DIIEMEHT, CIO-
COOHBI 00pa30BBIBATH M TIOJIOMKH-
TeJbHBIC, U OTPULIATETLHBIC HOHBI:

a) Bogopon

0) l'enuii;

B) Harpuwit;

r) ®rop.

21. BemecTBo, MEXIy MOJICKYJa-
MU KOTOPOTO 00pa3yroTcsi BOAOPOJ-
HBIC CBSI3H:

a) Mertanas;

0) MetaHnou,

B) Bonopon;

r) l'uapua HaTpus.

22. XapakTepucTukKa
YpPaBHEHHUE KOTOPOU

4Fe + 6H,0 +30, =4Fe(OH)3:

a) coenuaeHus, OBP, oOparumasi;

peakiuu,

0) 3amemenus, OBP, neobparu-
Masi;

B) oomeHa, He OBP, neoOGpaTumas;

r) coeaunenusi, OBP, HeobOpartu-
Masl.

23. dopmyna BemiecTBa, B KOTO-
poM  MaccoBasg  JOJA  Xpoma
HauOOoIbIIIAS:

a) CrO;

0) Cr,0s;

B) CrOs;

F) Cr(OH)2

24. O6bem (H. y.) XJopa, BCTY-
NUBIIUN B PEAKIIAIO C 2MOJIb JKeJle3a,
paBeH:

a) 22,4 m;

0) 44,8 1;

B) 67,2 m;

r) 89,6 1.

PA3JIEJI: Oprannyeckasi XumMusi
Bonpocwt ona camoxkonmponn

1. Teopust cTpoeHUsT OPraHUYECKHUX
coenuHeHnuii A. M. bytneposga.

2. Knaccuduxkanys opraHuyeckux
BEILIECTB.

3. Peakuuu B opraHM4ecKoOi XUMUHU.
4. HoMeHKIIaTypa OpraHu4eCKuX Be-
IIECTB.

5. Buael n3oMepun OpraHuueCcKux
BEIIECTB.

6. AJIKaHBI: COCTaB, CTPOCHUE, U30-
MepHsi, HOMEHKJIATypa.

7. AnKaHbl: TOJy4YE€HUE, CBOMCTBA,
MIPUMEHEHHUE.

8. AJIKEHBI: COCTaB, CTPOCHUE, U30-
MepHs, HOMEHKJIATypa.

9. ANIKeHBI: IOJIyYEHHUE, CBOWCTBA,
MIPUMEHEHHUE.

10. AnkuHbBI: COCTaB, CTPOCHHUE, U30-
MepHsi, HOMEHKJIATypa.

11. AnkuHbBI: TOJy4YE€HUE, CBOMCTBA,
MIPUMEHEHHUE.

12. AnkanueHsl.
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13. ApomaTruuecKkue yrieBo0POIbI.
CsoiicTBa OeH3o011a.

14. [IpupoHbIE UCTOYHUKH YTIIEBO-
JIOPOJIOB.

15. Couptsl. OTHOATOMHBIE CITUPTHI.
16. ®enomn.

17. Anpaeruapl 1 KETOHEL.

18. KapOoHOBBIE KUCIIOTHI.
19.Cnoxusie 3¢upsl. Kupsi.

20. YrneBoasl. MoHOCaxapuasbl.

21. Yrnesoasl. [lonncaxapuasl.

22. AMUHBI.

23. AMUHOKHUCIIOTHI.

24. benku.

25. Tlonumepsl, criocoObI UX MOTyYe-
HUSL.



TEMA: YrieBoaopoasl
AJIKAHBI (ITAPA®UHBI)

K mpenenbHbIM yrieBoaopoaaM — ajkanaM (mapagussl, oT jat. parrum affinis
—MaJIOAKTUBHBII) OTHOCATCSI COSAMHEHHSI C OTKPBHITOH IIETbI0, B KOTOPBIX aTOMBI yT-
Jepojia COSTUHEHBI IPYT C APYrOM MPOCTHIMU (OMHAPHBIMHU) CBSI3SIMH, & OCTAJIbHBIC
CBOOOHBIC MX BaJEHTHOCTH HACHIIICHBI aTOMaMH BOAOPOAa. YJIeHbI roMosiorude-
CKOTO psijia PeIeIbHBIX YTICBOAOPOIOB 0TBeUa0T 001IeH hopmyne CrHan:o.

CTpoeHue ajIkKaHOB

yriuepojga H300pakaeTcsl  CICIyIOIIUM

DNEeKTPOHHOE CTPOCHHE aroma 252%
20c2n 2
obpazom: 15°2S°2p° mnm cxemMaTHIECKH

1s2

Ha BHemHel 000104Ke UMEIOTCS JIBa HECTIAPEHHBIX AJIEKTPOHA, CJIeI0BaTEIb-
HO YIJIEpOJ JIOJDKEH OBITh JBYyXBajeHTeH. OHAKO B MOJABISIONIEM OOJIBIITUHCTBE
CIIy4aeB yIJIEpOJ B OPTraHUYECKHX COCAMHEHUAX YETBIPEXBAJIECHTEH. DTO CBS3aHO C
TEeM, 4YTO TIpU OOpa30BaHUU KOBAJCHTHOM CBSI3W aTOM YTIJIEpOJa MEPEXOIUT B BO3-
Oy»XJE€HHOE COCTOSIHHE, ITPU KOTOPOM AJIEKTPOHHAs Mapa Ha 2S- opourtanu pa3oOiia-
€TCS U OJUH AJICKTPOH 3aHUMAET BAKAHTHYIO P-OpOUTAIIb.

2s? 28 28’ 20
SO nnn
1SZE 1s2|4r

B pesynbpTaTe mmeercs yKe HE JBa, a YEThIpe HECHapEeHHBIX 3JieKTpoHa. [1o-
CKOJIBKY 3TH YE€TBIPE DJIEKTPOHA Pa3UyHbI (2S- U 2P- 3JIEKTPOHBI), TO TOJDKHBI ObI
OBITH Pa3JIMYHBI U CBS3M Y aTOMa YIJIEpO/a, OJIHAKO OJIHO3HAYHO MOKa3aHO, YTO OHU
paBHO3HauHBI. OKa3bIBaeTCs MpHU "CMENICHUH" YeThIpeX OpOUTaNIeil BO30YXKICHHOTO
aToma yriepona (oHO#M 2S- U Tpex 2p- opOuTaielr) o0pa3yroTcs YeThIpe PaBHOIICH-
HbIe SP°- THOpHAHbIe opouTami. OHH UMEIOT GOpPMy TaHTEIH, OHA U3 TOIOBUH KO-
TOPOM 3HAYUTENBHO OOJIbIIIE APYroil. BeencTBue B3aMMHOTO OTTAJIKUBAHUS Sp3- TU-
OpuaHbIe OpOUTANIM HAIpPaBJICHbl B MPOCTPAHCTBE K BEPIIMHAM TETpa’Apa W YTJIbl
Mex Iy HuME paBHbl 109°28' (Hanbosee BHITOAHOE PACIIONOKEHHE.

CTpOCHI/IC MOJICKYJIbI M€TaHa
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AJIKEHBI (OJIE®HUHBbI)

AJ'IKGHaMI/I NJIn OJ'Ie(bI/IHaMH, NIJIN OTUJICHOBLBIMU yFJ'IeBOIIOPO,Z[aMI/I HA3bIBAIOTCA
YTJIEBOJIOPOIBI, COJIEpKAIIE B MOJIEKYJIe OJIHY IBOMHYIO CBSI3b U UMEIOITUE OOITYIO
dopmymy CyHan.

CrtpoeHnue 3TeHa (3TUJIEHA)

YIIepoIHbIe aTOMBI B MOJICKYJIE STHICHA HAXOIATCS B COCTOSIHHH SP°- THOPH-
JU3alHAA, T.€. B THOPUIM3AIIMN YIYaCTBYIOT OJ[HA S- U IBE P -OpOUTAIIH.

B pesymbrare Kaxaelii aToMm yriaepoja o0iamaeT TpeMs THOPHUIHBIMH sp2 -
OpOUTAISIMU, OCH KOTOPBIX HAXOAATCS B OAHOW IUIOCKOCTH mox yrioM 120° apyr k
IpYry, U OJJHOM HErMOPHIHOM raHTeneo0pa3HoON p-OpOUTANIBIO, OCh KOTOPOM pacio-
JIOEHA MO MPSIMBIM YIJIOM K IUTOCKOCTH OCeil Tpex sp” —opOuraneii. OfHa H3 Tpex
ruOpUAHBIX OpOMTaNiell aToma yriepoja IMEepeKpbIBACTCS C MOAOOHONH OpOUTAIIBIO
Apyroro aroma yriepoza. Iy ajlkeHOB HauOoyiee TUIMMYHBIMU SIBISIOTCS PEaKLHUU
IIPUCOEIMHEHNS. B HUX NBOIHAs CBA3b BBICTYNAET KaK JOHOP JIEKTPOHOB, IIOITOMY
U1 QJIKEHOB XapaKTEPHbI pEakLUu 3JIEKTPOPUIBHOTO IPUCOEINHEHUS.

HN3omepust

1. CrpykTypHas (M30MepHsl YIJIEPOTHOTO CKeJIeTa, MOJIOKEHUSI IBOMHOM CBS3M).

2. [IlpoctpanctBeHHass (reoMeTpuueckas, IMC- TpaHC- HM30MEpuUs) —
00ycClIOBJIEHa OTCYTCTBHEM CBOOOJHOTO BpalleHUs aTOMOB, CBS3aHHBIX JIBOMHOM
CBS3BIO.

CH H CH CH
3
N / NP
Cc= =
., o .,
H CH, H H
TPpaHC-U30MEP HUC-U30MEDP

MertumnpHble TPyl MOTYT PacIojaraTbCsl KaKk IO OJHY CTOPOHY JABOWHOMU
CBsI3U (LIMC-U30MEP, JIaT. CiS - HA 3TOM CTOPOHE), TaK U MO pa3Hble CTOPOHBI (TpaHC-
M30Mep, JaT. trans- yepes, Ha JApyroi ctopone). IIpeBpaiieHne U30MEPOB IPYTr B
Jpyra HEeBO3MOXXHO 0€3 pa3phiBa IBOWHOMN CBS3H.

3. MexknaccoBast u3oMepus (M30MEPHBI IUKIOAIKAHAM ).

JUEHOBBIE YTJIEBOJOPO/BI (AJTKAJIUEHDI)

JlueHoBbI€ yIIIEBOJOPOABI MM AJIKAJAUEHbl — 3TO HEMpPEeNeNbHbIE YIIIEBOI0PO-
IIbl, COZIEpKAIKe JIB€ IBOWHBIE YIiepo - yriiepoanble cBsi3u. Odmas gopmyina an-
kagueHoB C,Ho.

CrtpoeHue ajiKaiueHOB

ATOMBI yriieposa B MOJeKyle Oyragmena-1,3 HaXomsTcs B Sp° - THOPHIHOM
COCTOSIHHH, YTO O3HAYaEeT PACIIOIOKEHUE ITUX aTOMOB B OJIHOM IUIOCKOCTU W HaJU-
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e y KOKJIO0TO U3 HUX OJHOW p- OpOUTaH, 3aHITOW OJHUM DJIEKTPOHOM U Pacrofio-
KEHHOM MEePHEeHIUKYISIPHO K YIOMSHYTOU MJIOCKOCTH.

Kayuykn

B 1932 roay C.B. JlebeneB pa3zpaboTan crnocod CMHTE3a CHHTETUYECKOro Kay-
yyKa Ha OCHOBE OyTajleHa, MoJiydaeMoro u3 cnupra. M nuue B msaTuaecsTbie Tobl
OTEUECTBEHHBIC YUEHBIC OCYIIECTBUIN KATAIUTUYECKYIO CTEPEONOINMEPHU3AIUIO TH-
€HOBBIX YIJIEBOJIOPOJOB U MOJYYHIIA CTEPEOPETYISIPHBIA KaydyK, OJIM3KHUMA 1O CBOM-
CTBaM K HaTypallbHOMY KayuyKy. B HacTtosiiee BpeMsl B MPOMBIIUIEHHOCTH BBIITYC-
KaloT KaydyK, B KOTOPOM COJIE€p>KaHUE 3BEHHEB U30MPEHA, COCAMHEHHBIX B MOJIOXKE-
Huu 1,4- nocturaet 99%, Torga Kkak B HaTYypaJdbHOM Kay4dyKe OHHM COCTaBISIIOT 98%.
Kpome TOro, B mpOMBIIIJIEHHOCTH MOJYy4alOT CUHTETHUUECKUE KaydyKd Ha OCHOBE
JIPYTUX MOHOMEPOB —(M300yTHIICHA, XJIOPOIIPEHA) U HATYPAIbHBINA KaydyK YTpaTHII
CBOE MOHOIIOJIBHOE MOJIOKEHUE.

AJKHWHBI (AIETWIEHOBBIE YIJIEBOIOPO/EI)

AUETUIICHOBBIMHU  yTJIEBOJIOPOAaMH (AJIKMHAMHU) HA3bIBAIOTCS HEIpeaeTbHbIC
(HEHACBIIICHHBIE) YTJIEBOJOPO/IbI, COJIEPXKAIIUE B MOJIEKYJIE OJIHY TPOWHYIO CBSI3b U
umetroiue ooy Gopmyny CyHzn.o. PogonadanbsHUKOM rOMOJIOTHYECKOTO psijia dTUX
yTIIeBOIOpOAOB siBisieTcs aretusieH (3tuH) HC=CH.

CTpoeHue aneTuieHa

VYriepoaHele aToMbl B MOJICKYJIE alleTUJIEHA HAaXOASTCA B COCTOSHUHM SP-
rubpuan3aui. OTO O03HAYAET, YTO KaXAbIM aToM yriepoaa o0JajacT IBYMs TH-
OpUIHBIMU Sp- OPOUTAISIMU, OCH KOTOPBIX PACMHOJIONKEHBI HA OJHOM JUHUU MOJ yT-
nom 180° mpyr K ApyTY, a Be p- OPOUTAIN OCTAIOTCS HETHOPHIHBIMIL

JI1st anKWHOB XapaKTepHbI BCE PEAKIIMU MPUCOCIUHEHUS, CBOMCTBEHHBIE aJlKe-
HaM. Kpome Toro, ""He3amellleHHbIe" aKUHBI TPOSBIISIIOT KUCIIOTHBIE CBOMCTBA, CBSI3aH-
HBIE C OTLIEIUICHUEM ITPOTOHA OT aTOMa YIJIEpO/ia, COCTABIISIOIIETO TPOUHYIO CBS3b.

HN3omepus

1. CtpykrypHas (M30MepHs YTIIIEPOTHOTO CKeJIeTa, TTOJIOKESHHSI TPOMHOM CBSI3H).

2. MexknaccoBast u3oMepus (M30MEPHBI AJIKAJUEHAM ).

APOMATHYECKHME YIVIEBOAOPO/bI

Crtpoenne MoJIeKyJIbI 0€H30/1a. APDOMATHYHOCTD.

ApoMaTuuecKkue yrieBoJI0poJibl (ApEeHbl) — 3TO YTIEBOJIOPOIbI, MOJIEKYJIBI KO-
TOPBIX COAEPKaT OJIHO WJIM HECKOJIbKO O€H30JbHBIX KoJjel. O6mas GopMyna romo-
JIOTUYECKOTO psijia apoMaTudeckux yrieBoaopoaoB C,Hap .

[IpocTteiimmmM npencTaBUTENIeM apOMaTHYECKUX YTIIEBOJOPOIOB SBJSIETCS OCH-
3011, MoJieKyJsipHast popmyia kotoporo CgHg. YcTaHoBiieHO, UTO BCe aTOMBI yIiieposa
B MOJIeKyJie O€H30Ja Jie)KaT B OAHON TUIOCKOCTH, 00pasysi MPaBHIIbHBIN MIECTUYTOJTh-
HuK. Kaxapiii aToM yriepojaa cBs3aH ¢ OJHUM aTOMOM Bojiopoaa. Jliis nu300paxeHus
MOJIEKYJIbI O€H30J1a TIOJIB3YIOTCS CICAYIOIUMHU CTPYKTYPHBIMU (hOPMYJIaMu:
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®opmynsl npennoxui B 1865 r nemenkuii xumuk ABryct Kekyne u ux uc-
MOJIB3YIOT /IO CUX MOP U Ha3bIBaroT popmynamu Kekyire.

Hcropuyeckn Ha3BaHHE «ApPOMATHYECKHE YIJIEBOIAOPOABD) CIIOXKUIIOCH IOTO-
MY, YTO MHOTHE MPOU3BOIHbIE OEH30J1a, KOTOPbHIE MEPBBIMU OBLIU BBIJCICHBI U3 MPH-
POJIHBIX UCTOYHUKOB, 00J1a/1ajii MIPUSATHBIM 3araxoM. B Hacrosiiee BpeMs 1oj moHs-
THEM «apOMaTUYHOCTH» MOAPA3yMEBAIOT, MPEkK/E BCEro, OCOOBIM XapakTep peakiiu-
OHHOW CIOCOOHOCTH BEIECTB, OOYCJIOBJIICHHBIH, B CBOIO OYepe/ib, OCOOCHHOCTIMU
CTPOCHUS MOJIEKYJ 3TUX COCTUHEHUM.

B cootBercTBUU ¢ MonekynsapHo# dopmyroit CeHg OeH301 siBNIsIeTCS HEHACHI-
IIEHHBIM COCJIMHEHUEM, U MOKHO OKHMJIaTh, YTO JJIsl HETO ObLIM Obl XapaKTEPHBI TH-
IAYHBIE [T AJIKEHOB peakuuy npucoequHenns. OJJTHaKo B YCIIOBHSIX, B KOTOPBIX aJI-
KEHbI OBICTPO BCTYMNAIOT B PEAKIMH MIPUCOECIUHEHHSI, OEH30JI HE pearupyer uiM pea-
TUPYET MEIJICHHO. beH30JI HE NAaeT M XapaKTEpPHBbIX KAYECTBEHHBIX PEAKLWN, CBOM-
CTBEHHBIX HEMPEJEIbHBIM YIJIEBOJOPOAAM: OH HE 00eClBEUNBAET OPOMHYIO BOAY U
BOJIHBIM PaCTBOP IEPMaHraHATa KaJIMsl.

HN3omepus

1. CtpykrypHas uzomepust

a) U30Mepus MOJI0KEHUS 3aMeCTUTENEN B OEH30JIbHOM KOJIbLIE

Ecnu ¢ 6eH307bHBIM KOJIBIIOM CBSI3aHBI JIBa 3aMECTUTENS, TO OHU MOT'YT HaXo-
JTUTHCS B TPEX PA3IMYHBIX MOJOKEHUSX OTHOCHUTEIBHO NIPYT ApYyTa: psaoM (Takoe
MoJIOKEHUE 0003HAYAIOT MMPUCTABKON opmo-), uepe3 OJNH aToM yriepoaa (mema-), u
HANpOTUB Apyr apyra (napa-). JumeTnnOeH30, CTpyKTypHbIe (OPMYIBI H30MEPOB
KOTOPOTO IIPUBEICHBI HUKE, UMEET TPUBUATIBHOE HA3BAHUE KCUJIOJL.

CH
CH, CHs :
CH3 @\
CH,

1,2-qumeTnabeHson; CHs
opmo-puMeTnn6eHson; 1,4-pumeTnnGeHson;
opmo-Keunon; napa-aumeTunGeHson;
napa-keunon.

1,3-0MMeTUNGEH30;
mema-aumeTun6eHson;
Mema-kcunon;

0) nzomepus yrieBo0pOAHOIO paiuKaa
2. MexkiiaccoBast H30MEpHs

3aauM U ynpaKHeHus1 ISl CAMOCTOSITE/IbHON padoThI

[To Ha3BaHMIO COCTABHTE COKPAIICHHYIO CTPYKTYPHYIO (hOPMYITy COSTUHEHUS:

1. 2,2—mumernn, 3—3THII, 3—M30MPOIUITESKCaH.

2. 2,3,4-tpuMeTun-4,5- Tuu30MponuI 5- TpeTOyTUITHOHAH

3. 2,3,4,7-TeTpamMeTrii-5,06- IMITHII-6-BTOPOYTUTIIEKAaH; TPUBEIUTE IPUMEPHI 5
HX U30MEPOB, HA30BUTE UX.

4. 3,5,5—tpumerni, 3—3Tui, 6- TPeTOYTHIIACKEH-6.
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5. 2,2,6,7,/-nenTamerni, S-mpont,6 — N300y THIIIEKUH-3.

6. 3—Mmetun, 4,6—1UATUI, S—U30TPOINT, 7-BTOPOYTHIIIOACKAH.

7. 3,6 — numeTu, 5- 3THII, 7 — U30MPOIMITYHOHEHEH — 4.

8. 4- metu, 6 — 3TUJ, 5 — MPONUIHOHMH — 2.

9. 2,4-nunmeTnin-4,5- TMU30IPONUa 5- TPETOYTUIIHOHEH-3

10. 2,3,4,7-TeTpaMeTu-6-BTOpOYTUIIICKUH- | ; TPUBEIUTE MPUMEPHI 5 UX H30-
MEpPOB, HA30BUTE HX.

2. IlpuBenuTe mpuUMephl peaknuu 3aMmemeHus 2,3-muMerunoyrana. [louemy
JUTSI TIPEJIETBHBIX XapaKTePHBI PEaKITUU 3aMeIICHUS?

3. IlpuBenute npumepsl 3-x 130MepoB 2,3,3,4-TeTpaMeTHIIOEH301a, HA30BUTE UX.

4. CocraBbTe CTPYKTYpHYIO (hopmyiny 2,4—numeTiinienTeHa—2. BoeiBenuTe ero
MOJIEKYJIIpHYIO (hopmyiny. CocTaBbTe CTPYKTYypHBIE (OPMYJIBI TPEX €r0 M30MEPOB.
HazoBuTe BemecTBa, GopMyIibl KOTOPBIX BbI COCTABHUIIH.

5. Ocy1iecTBUTh MPEBPAILICHUS

C - CaC,— C,H;, —» C,H, — CoHs0H

6. Hanuimre ypaBHEHUS peakiiuii, C TOMOIIBI0 KOTOPBIX MOXHO OCYIIIECTBUTh
I[ETIOYKY MPEBpaIICHUI BEIIECTB:

A|4C3—> A—B— A92C2

7. CKOJIBKO JIMTPOB METaHa BBIJIETUTCS U3 8,2 T 0€3BOHOIO aleraTa HaTpus?

8. Hamumure ypaBHEHHS peakiiii, C TOMOIIbI0 KOTOPBIX MOKHO OCYIIECTBUTD
LENIOYKY MPEBPAILICHUN BEIIECTB:

CcaC,— C,H, —» C,H; — C,H5s0OH — CH;COOH

9. Hanmmmre ypaBHEHUS peaKIid, C MIOMOIIBIO KOTOPBIX MOYXHO OCYIIECTBUTH
LETIOYKY PEBPAILICHUN BEIIECTB:

C2H4 — CH3CHO — C2H5OH — CHgCOOH

10. CoctaBbTe CTPYKTypHYIO ¢opmyny 4—metuineHtuHa—2. BwiBeaure ero
MOJIEKYJIApHYIO (opmyiny. CocTaBbTe CTPYKTYypHBbIE (OPMYIIBI TPEX €ro M30MEpOB.
HazoBute BemecTBa, GopMyIibl KOTOPHIX Bbl COCTaBUIIH.

11. CocraBbTe Bce n30MephI rekcana. [laiite UM Ha3BaHUS.

12. Hanumunte ypaBHEHUsI pPeaklUii, C MOMOILIBI0 KOTOPBIX MOHO OCyIIe-

CTBUTD LCIIOYKY npeBpameHHﬁ BCIICCTB:
CH4 — C2H2 — C2H6 — C2H5C| — C4H10

TEMA: Kucjsiopoacoaep:kaimue opranHm4ecKue coeIuHeHus

CIIUPTHI
CnupTbl —IPOU3BOJHBIE YIIIEBOJOPOJOB, B MOJEKYIaX KOTOPBIX COAEPKUTCS
OJIHA WJIM HECKOJIBKO TUJIpOKCHIIbHBIX rpynn (—OH), cBs3aHHBIX ¢ aTOMaMH yIJIepo-
na. O6mas hopmyia npeaeabHbIX 0THOATOMHBIX CTUPTOB CpH2n:20 nmu CiH,,.1OH.
XUMUYECKHE CBOWCTBA CIMPTOB BO MHOTOM OMNPEACNISIIOTCS HAJIUYUEM B UX
MOJIEKYJIaX THAPOKCHIIBHOM TPYIIIbI, SIBIAIOMIENHCS (PYyHKIMOHAIBHON. ATOM KHCIO-
pOJIa THAPOKCHIBHON TPYIIIIBI HAXOJUTCS B SP°-THOPHUIHOM COCTOSHHH. BaleHTHBIN
yros GIIM30K K TeTpasapudeckoMy. JIBe sp- THOPUIHBIC OPOUTAIN HIYT HA 0Opa3o-
BaHME CBS3EH C IPYrUMH aTOMaMH, a Ha JIBYX JPYTUX OpOUTAJISIX HAXOISATCS HEIMo ae-

26



JICHHBIE Maphl 3JIEKTPOHOB. TakuM 00pa3oM, Ha aTOME KHCIIOPOAa COCPEeIOTOUYEH Ya-
CTUYHBIM OTPULIATENIBHBIA 3apsifi, a HA aTOMax BOJAOPOAA M yIJepoAa - YaCTUYHBIE
noJyoxutenbHble 3apsiabl. Csazu C-O u C-H — xoBasieHTHBIE MOJIApHBIE (TIOCTIEHSAA
6onee noysipHas). [eTeponuTudeckuii paspeis cesasu O-H ¢ obpaszosannem H' 00y-
CJIOBJIMBAET KUCJIOTHBIE CBOMCTBA CIIUPTOB. ATOM YIriepoja, UMEIOIIUNA YaCTUUHBIN
MIOJIOKUTENBHBIN 3apsill, MOKET ObITh OOBEKTOM aTaKu HYKJIECO(PHIBHOIO pEareHTa.

Knaccnuxanus cnmpros.

1. ITo yncity ruipOKCHUIIBHBIX TPYIIIT B MOJIEKYJIE

OpHoaroMHble | JIByXaTOMHBIE TpexaromHbIe
CH;, -CH; CH,; -CH,-CH,
CHa- CH,- OH [t
OH OH OH OH OH
ATaHOJ ATUJIEHTJINKOIb TJIMIEPUH
(aranauoa-1,2) | (mpomaHTpHOI-
1,2,3)
Homenkiarypa

Ha3Banue crnupToB MO paguKaibHO-()YHKIIMOHAIBHOM HOMEHKIAType o0pasy-
€TCS W3 Ha3BaHMs CBSI3aHHOIO C TUAPOKCWIBHOW TPYNIOW paauKana W CIIOBa
«enupT»; no cucreMatnueckoit HomeHkiarype IUPAC na3Banue criupra oOpasyercs
OT COOTBETCTBYIOIIIETO aJIKaHa C 100aBIEHNEM OKOHYAHMSI -OJI.

PagukannHO- CucremaTuueckas
dopmyna cnupra byHKIHOHATBHAS HOMEHKJIAType
HOMEHKJIAType IUPAC
CH; -OH METUJIOBBIA CIUPT ~ METAHOJI
CH3-CH, -OH ATUJIOBBIN CIIUPT ATaHOJ

CH3-CH,-CH,- OH
CH3- CH (OH)-CHs

IIPONMUJIOBBIM CIIUPT
W30MPONUIIOBBIN

npomnanon-1
POMaHOI-2

CIIUPT

Hymepanus yrneponnon nenu no npasunam [UPAC onpenensercs moyioxe-
HUEM THIPOKCHIIBHOM TPYyMIbI, OHA IT0JIYy4aeT MEHbIIUN HOMED.

N30oMepust npeaebHBIX 0JHOATOMHBIX CITUPTOB

1. CtpykTypHas (M30Mepusi yriIEpOTHOTO CKEJIeTa, U30MEPUS MOJOKEHUS
(YHKIIMOHATBLHOM TPYIIIIHI).

2.  IlpoctpancTBeHHas (OnMTHYECKas U30MEPHS - BO3MOXKHA TIPY HAJTUYINH B
MOJIEKYJIe aCHMMETPUYECKOTO aToMa YIJIepo/ia).

3. MexxkiaccoBasi n3oMepus (CIUPTHI H30MEPHBI TPOCTHIM dUpam).

AJIBAET'UAbI U KETOHBI (KAPBOHMWJIBHBIE COEIUHEHUS)

OpraHnudeckue COEJAMHEHHUs, MOJIEKYJbl KOTOPBIX COJepkaT KapOOHUJILHYIO
Ipymiy ~¢=0, Ha3bIBAIOTCA KAPOOHUIILHBIME COEIUHEHUSAMH. B 3aBHCHMOCTH OT Xa-
paKTepa CBSI3aHHBIX C KAPOOHUIILHOM TPYIIION 3aMECTUTENEeH KapOOHHMIIbHBIE COEU-
HEHHUS JICJISITCS Ha albJerubl, KETOHBI U UX (DYHKIIMOHAJIbHBIE TPOU3BO/IHbIC.
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KAPBOHOBBIE KNCJIOTHBI

KapOoHOBBIMU KHCIOTaMH Ha3bIBAIOTCS MPOU3BOJHBIC YIIIEBOJOPOAOB, B MO-
JIEKyJIe KOTOPBIX COAEPKUTCS OJIHA UJIM HECKOJIbKO KapOokcuiabHBIX rpymnin — COOH.
B 3aBucuMoOCTH OT IPUPOIBI pajuKaia, CBI3aHHOTO ¢ KapOOKCUIILHOM TpyNIOi, KUC-
JOTBHI TIOAPA3AEIAIOTCS HA MpEIETbHbIE, HENPEACIbHBIE U apoMaThudeckue. Yucio
KapOOKCHJIBHBIX TPYMI OMpeiesisieT OCHOBHOCTb KUCIOT. OO0mas ¢popmyna npeaeib-
HBIX 0JJHOOCHOBHEIX KHCIIOT: C H5,+1COOH.

OnektponHoe ctpoenue rpynnsl —COOH npuaaeT kapOOHOBBIM KHCJIOTaM Xa-
paKkTepHbIC XUMUYECKHE U (PHU3NIECKUE CBONCTBA.

1. CmenieHue 3MEKTPOHHOM MUIOTHOCTU K KapOOHUJILHOMY aTOMy KHCJIOPOJAa
BBI3BIBACT JOMOJHUTENIBHYIO (10 CPAaBHEHMIO CO CIUPTaMH U (DEHOJIaMM) MOJIsIpU3a-
nuto cBsizu O—H, 4ro ompezgensieT MOABUKHOCTH BOJAOPOJAHOTO aToMa (KUCJIOTHBIC
cBoiicTBa). OHaKO KapOOHOBBIE KHUCIIOTHI B I[E€JIOM — CJIa0ble KUCJIOTHI: B BOJHBIX
pacTBOpax UX COJIM CUIIbHO THAPOIU30BAHBI.

Homenkiarypa

[To mexnaynaponnoit Homenkiarype MIOITAK, kapOoHOBBIE KUCIOTHI Ha3bl-
BaIOT, BEIOMPAs 32 OCHOBY HambOoJee IIMHHYIO YTIJIEPOIHYIO IIEMOYKY, COACPKAIIYIO
rpynny -COOH, u no6aBmnsisi K Ha3BaHUIO COOTBETCTBYIOIIETO YIIIEBOJOPOAa OKOH-
YaHUE «-0Bash» U CIOBO «KUCIOTa». [Ipu 3TOM aTomy yriepoja, BXOASIIEMY B COCTaB
KapOOKCUJILHOM IPYIIbI, IpUcBanuBaeTcs nepBbiii HoMep. Hanpumep:

CH;3-CH,-COOH — npomnanoBast KUCIIOTA,

CHj3-C(CH3),-COOH — 2,2-nuMeTHIIponaHoBast KHCIIOTa.

[lo panMoHanbHON HOMEHKJIATYype K HAa3BaHUIO YIJIEBOJAOPOJA JOOABIISIOT
OKOHYAHUE «KapOOHOBas» U CIOBO «KHCJIOTa», HE BKJIIOYAs MPU 3TOM B HyMEpaIuio
LIETIH aTOM yTJiepojia KapOokcribHOM rpynmsl. Hanpumep:

CH;3-C(CH3),-COOH — tpeT-0yTHiikapOOHOBast KUCJIOTA.

MHuorue 13 kKapOOHOBBIX KHCIIOT UMEIOT TPUBUATBHBIC Ha3BAHUS.

HN3omepus

1. CtpykrypHas uzomepus. Jns anupaTHdecKux KUCIOT — U30MEpHU3aIHs yT-
JIEBOJOPOJAHOIO paaukaina. s apoMaTUUEeCKUX — U30MEPHS MOJIOKEHUS 3aMECTUTE-
7151 Ipy O€H30JILHOM KOJIBIIE.

2. MexkitaccoBast U30MEpHUS CO CIOKHBIMH d(PUpaMH.

3ajaum U ynpaKHeHus1 ISl CAMOCTOSITE/IbHON PadoThI

1. Hanummre ypaBHEHHS peaklyii, C HOMOIIBI KOTOPBIX MOKHO OCYIIECTBUTD
LENOYKY MPEBPAIICHUI BEILIECTB:

C —>C3C2—> C2H2 — C2H4 — C2H5OH — CH3COOH

2. CocTaBbTe CTPYKTYpHBIE (DOPMYJIIBI BEIIECTB (TBJAETUIOB U KETOHOB), B KO-
TOpPBIX MaccoBasi aoJisa yriepoaga — 66,67%, Bomopoma — 11,11% u xucnopona
22,22%. Ha3oBure ux.

3. [lopuuro ykcycHoro anpaeruaa, maccoit 4,4 r o6padoTanu aMMUaYHbIM pac-
TBOpOM cepelpa (peakiusi «cepeOpsHOro 3epkajiay). Beruncoure maccy oOpa3oBas-
merocs cepeopa.
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4. CocTtaBbTe CTPYKTYpHYIO hopMyny 3,4—TMMETHITIEHTAHOBON KUCIOTHI. BhI-
BEIUTE €€ MOJIEKYJsipHYI0 QopMyiny. CocTaBbTe CTPYKTYpHbIE (OPMYJbl TpEX €€
nzomMepoB. HazoBute BemiecTBa, OpMysibl KOTOPBIX BbI COCTABUIIH.

5. Hanummre ypaBHEHHS peaklMii, C TOMOIIbI KOTOPBIX MOKHO OCYIIECTBUTH
LEMOYKY IPEBPALICHUN BEIIECTB:

CaC2—> C2H2 - C2H4 — CH3CHO — C2H5OH - CH3COOH

6. Hanummre ypaBHEHHS peaklnii, C IOMOIIBIO KOTOPBIX MOYKHO OCYIIIECTBUTH
LENOYKY PEBPAILCHUN BEIIECTB:

CH4 — C2H2 — C2H6 — C2H5C| — C4H10

7. CoctaBbTe (POPMYJIBI M30MEPHBIX KapOOHOBBIX KHCJIOT C MOJICKYJISIPHOM
dbopmymoit CsH1g0O,. [aiiTe um Ha3BaHUS.

8. Hannimre ypaBHEHUs peakiui, ¢ MOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH
LENIOYKY PEBPAILCHUN BEIIECTB:

CaC,— C;H; — CH3CHO — CH3COOH — CH3COO0OC;,H;5

9. CoctaBbTe CTPYKTYypHYIO (opmyny 3,3—numMmeruineHtaHosi—2. BreiBeaute
ero MoJekyysipayto gopmyiy. CocTtaBbTe CTPYKTYpHBIE (POPMYJIBI TPEX €r0 M30Me-
poB. HazoBute BemecTBa, GopMysibl KOTOPBIX Bbl COCTABUIIH.

10. CocTtaBbTe CTPYKTYPHYIO (OPMYITYy albJETHIA, B KOTOPOM MAaccoOBasi J10JIs
yriepona — 54,55%, Bogopoaa — 9,09% u kucnopoaa 36,36%.

11. B nByx CKJIsSiHKax 0€3 STUKETOK HAXOMATCS STUJICHTJIUKOIb U YKCYCHBIN
anpaerua. Kak, ucnons3ys pactBop cyibdara menu (ll), onpenenuts, kakoe Bele-
CTBO HaXOJUTCS B KAXKJIOU U3 CKIISTHOK?

12. IIpuBenute npumepsl 3-X U30MepoB 2,3,3,4-TeTpaMeETUrEKCaHoIa 2, Ha30-
BUTE UX.

13. IlpuBeauTe npumepsl 3-X U30MEPOB 2,3,3-TPUMETUIINICHTAHAIISA, HA30BUTE UX.

14. TlpuBenute nmpuMepbl 00Opa30BaHUs CIOKHOTO 3(prpa U3 MACISIHOM KHUCIIO-
ThI ¥ OyTaHoJa-1; MPONMTMOHOBOW KUCJIOTHI U 3TaHoJIa. Ha3oBUTE momyyeHHbIE d(PUPHI.

15. Hanummre ypaBHEHHUs peakuii B3aMMOACHCTBHS BEUIECTB U JaiiTe Ha3Ba-
HUSI IPOJYKTaM PEaAKIUU:

a) BzaumopeiicTBrue 2 — METUIITIEHTAHOJIa C METANIMYECKUM HATPUEM.

0) Okucnenue npomnaHosua — 2.

B) B3auMoieiicTBrE IEeHTaHOIa C ’TAHOBOM KUCJIOTOM.

r) B3aumopeiicteue sranauoia ¢ ruapokcugom meau (I1).

1) B3anmonericTeue rimnepuna ¢ ruapokcuaom meau (11).

e) BzanmopeiicTBre MacisiHON KUCIOTHI C ©300yTaHOJIOM.

) O6pa3zoBaHue MOJHOTO 3pUpa MypaBbUHOU KUCTOTHI C STUIICHTIITUKOJIEM.

3) O0Opa3zoBaHue quapaxugoHO-0JICOTIULIEPU/IA.

n) 'maponus quosieo-creaporivuepuia.

k) OOpa3zoBaHue IUMATBMUTO-CTEAPOTIUIEpUIa
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IIpuMepHBbIe TeMbI pedepaToB (AOKJIAA0B), HHANBUAYAJBHBIX IPOEKTOB

buorexnonorus u reHHas UHxXeHepUsa — TexHosiorun X XI Beka.
HanoTexHonoruss kak NpPUOPUTETHOE HAIMPABICHHUE PA3BUTHS HAYKU U

npou3BoacTBa B Poccurickon denepamuu.

LIUHE.

CoBpeMeHHbIE METO bl 00€33apakKMBaHUs BOJIBL.

ANnoTpOonus METaNJIOB.

Kuznb u gesarensHocTh .M. Menaeneena.

«Ilepuonmyeckomy 3akoHy Oy/yIiee HE TPO3UT Pa3pyLICHHEM. ..»
Cunres 114-ro anemenTa — TpuyM( pOCCUNUCKUX PUIUKOB-AICPIIUKOB.
N3oTomel Boopoaa.

Hcnonp30BaHne paguoaKTUBHBIX M30TOMOB B TEXHUUECKUX IIETISX.
PenTreHoBckoe M3MyuyeHHE W €r0 HCIOJIb30BAHME B TEXHUKE M MEIH-

[Ina3ma — 4yeTBepTOE COCTOSTHUE BEIIECTBA.
AMopdHBIe BeliecTBa B IPUPOJIE, TEXHUKE, OBITY.
OxpaHa OKpyKaroleil cpeapl OT XMMUYECKOro 3arps3HeHus. Komuue-

CTBCHHBIC XaPAKTCPUCTHUKH 3aI'PA3HCHUA OKPY)KaIOHIGﬁ CpCAbI.

[Ipumenenue TBepOro 1 razoodpasHoro okcuaa yraepoga (IV).
3amunTra 030HOBOTO 3KPAaHA OT XUMHUYECKOTO 3arpsi3HEHUS.
['pyboaucniepcHble CUCTEMBI, UX KiIacCU(UKAIMS U HCIOJIb30BAHHUE B

PO ECCUOHATIBHOM IESITEIbHOCTH.

Kocmernueckue renu.

[IprMenenne CyCrieH3ui U YMYJIbCUM B CTPOUTEIBCTBE.

MuHepainsl ¥ TOpHBIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.

PacTtBOpsI BOKpYT Hac. Tuibel pacTBOpOB.

Bona kak peareHT u cpena st XUMUYECKOIO Ipolecca.

Kuznb u nearensHocTh C. AppeHuyca.

Bxiiazg 0Te4eCTBEHHBIX YUYEHBIX B Pa3BUTUE TEOPUU IEKTPOJIATHIECKON

Aucconuanmnu.

npoQus.

OBITY.

YcTpaHeHne )KECTKOCTH BOIbI HA IPOMBIIUIEHHBIX TPEAITPUATHSAX.
CepHas KHCIIOTa — «XJI€0 XUMHUYECKON TTPOMBITINIEHHOCTHY.
Hcnonb30BaHHEe MUHEPAIBHBIX KUCIOT Ha MPEANPUITUIX Pa3TUYHOTO

OKCuIBI ¥ CONM KaK CTPOUTEIBHBIE MATEPUATIBI.

Hcrtopus rurnca.

IToBapeHHast cob KaK XMMHUYECKOE CHIPBE.

MHoronaukuii kKapOOHAT KajblUs: B MPUPOJE, B MPOMBIIUICHHOCTH, B

Peaxiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupTtyanbHoe MOJeTUpOBaHNE XUMUUECKUX MTPOLIECCOB.

DIIEKTPOIIN3 paCTBOPOB IEKTPOIUTOB.

DIIEKTPOJIN3 PACIIABOB AIEKTPOIUTOB.

[IpakTUueckoe MpUMEHEHHE 3JIEKTposn3a: padUHUPOBAHUE, TAIBBAHO-

IJ1aCTHKa, raJIbBaHOCTCTH.
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* HCTOpI/IH MOJIYUYCHUA U ITPOU3BOACTBA AJIFOMHUHHAL.

. DIIEKTPOIUTUYECKOE MOJIydeHUEe U pa)UHUPOBAHUE METH.

. Kuznb n gesarenabHocTh I, [[9BH.

. Posib MeTa)sIoB B MCTOpUHU 4Ye€JIOBEYECKON LMBUIM3auuu. Mctopust ote-
YECTBEHHOW YepHOUN MeTaITypruu. COBpEMEHHOE METAJUTYpruueCcKoe MPOr3BOJICTBO.

. Hctopust oTeyecTBEHHOM LBETHOM MeTaulyprud. Posib meramioB u
CIJIAaBOB B HAYYHO- TEXHUYECKOM IpOTpecce.

. Koppo3zus meTamioB 1 criocoObI 3aIUTH OT KOPPO3HH.

. WNuepTHBIC MK 6J1arOpOTHBIC Ta3bl.

. Poxxnaronye com — rajoreHanl.

. Hcropus mBenckon ClnYKHy.

. HcTopust BOSHUKHOBEHUS U PA3BUTHSI OPTAaHUYECKON XUMUH.

. Kuznb u gearensHocTh A. M. bytiieposa.

. Butanusm u ero kpax.

. Posib 0T€UECTBEHHBIX YUEHBIX B CTAHOBJICHUHU U Pa3BUTUU MUPOBOU OP-
raHUYECKOM XMMUM.

. CoBpeMeHHBIE TTPEICTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

. DKOJOTMYECKHUE ACTIEKThI UCTIOJIb30BAHUS YTIIEBOIOPOIHOIO CHIPHSI.

. DKOHOMMYECKHE aCMEKThl MEXAYHApPOJAHOTO COTPYAHHWYECTBA IO HC-
TMOJIb30BAHUIO YTJIEBOJOPOIHOTO CHIPHSI.

. Uctopus OTKphITUS U pa3paOOTKU Ta30BbIX U HEPTSHBIX MECTOPOXKIC-
Huil B Poccutickon ®@eneparun.

. XuUMUs yTIIEBOIOPOIHOTO CHIPhSI K MOsI Oy y1iasi mpodeccus.

. YTrineBonopoaHOE TOIIMBO, €T0 BUABI U HA3HAYCHHUE.

. CuHTeTHYECKHUE KaydyKH: UCTOPHUS, MHOTOOOpa3ue U NePCIEKTUBEI.

. Pe3nHoTexHMUECKOE MPOU3BOICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM
nporpecce.

. CBapoyHOe MPOM3BOJICTBO M POJIb XUMHUHU YTJIEBOJIOPOIOB B HEM.

. HedTp u ee TpaHcTIOpTHpPOBKA KaK OCHOBA B3aMMOBBITOTHOT'O MEXTyHa-

POZHOIO COTPYHUYECTBA.
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Cnmcok pekoMeHyeMoil JTUTepaTyphbl

1. Xumust 11 npodeccuii ¥ CenuagTbHOCTeH €CTECTBEHHO-HAyYHOTO MPO-
buns: yue6. nis CIIO / mox pen. O. C. I'aGpuensna. 3-¢ u3f., crep. M.: Akanemus,
2017.

2. Jlebene FO.A. Xumus: y4eOHUK ISl aKaJeMHUYECKOro OakalaBpuarta.
M.: FOpaiit, 2016.

HNuTepHer-pecypcsl
1. nrc.edu.ru - "KoHmemnus COBpeMEHHOTO €CTECTBO3HAHUS
2. ispu.ru - KoHmenmuyu COBpeMEHHOTO €CTECTBO3HAHUS.

3. macroevolution.narod.ru - "TIpo6aems 3BoTFOIIAN"

IIpenonasarens CynenoBckas A.B.
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Conepxanue

BBenenue
Pa3zpnen. O0mast 1 HeOpraHu4yecKask XUMHUs

Crpoenue aroma. [lepuoanueckuii 3akoH u Ilepuoanueckas cucteMa XUMHU-
yeckux 35eMeHToB J[. . MenneneeBa. CtpoeHue BeliecTBa.

PacTtBopbl U nucnepcHbie cucTeMbl. OKUCIUTEILHO-BOCCTAHOBUTEBHBIE pPe-
aKIu. DIEKTPOXUMHUUECKUe mporecchl. [lonmnmepsi.

Knaccudukanus semects. [Ipoctrie BemecTBa. OCHOBHBIE KIacChl HEOpra-
HUYECKUX U OPTaHUYECKUX COCTMHCHUN. XUMHUS JIEMEHTOB.

Paznen. Oprannueckas XuMust
YrneBoopoasl
Kucnopoaconepxaririe opraHuueckiue CoeTuHEHUs

CHnmucok peKOMEHIYEMOU JINTEPATypPhI
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Yy4eOHOe n3nanue

Auna BacuibseBHa CynenoBckas

OCHOBBI ECTECTBEHHOHAYYHBIX 3HAHUH

Yacrte |. Xumus

MeTtoanyeckoe mocooue
JUTSI IPAKTHYIECKUX 3aHATHN U CAMOCTOSATEILHON paOOThI
ctyaeHToB ¢akynbreTa CIIO cnennanbHOCTEM:
35.02.06 Texnosorus npou3BOICTBA
U TIepepabOTKHU CEIbCKOXO3SIMCTBEHHON MPOAYKITNH,
35.02.08 DnexkTpudukaiys U aBTOMaTU3AIIMS CEIbCKOTO X03SMCTBA

Penaktop Ocwunona E.H.

[Toanucano k neuatu 21.07.2021 r. dopmat 60x84 Yie.
bymara odcernas. Yeu. m. 1. 1,97. Tupaxk 25 k3. W3za. Ne 6983.

N3narenbcTBO BpsSIHCKOTO TOCY/1IapCTBEHHOTO arpapHOro YHUBEPCUTETA
243365 bpsuckas 0671., Berronnuckuii paiios, ¢. Kokuno, bpsuckuii TAY



