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BBE/JIEHHE

Xumusi — 3TO HayKa O BEHIECTBAX, X COCTaBE U CTPOEHUU, CBOMCTBAX U Ipe-
BpaLICHUSAX, 3HAYEHUH XUMUYECKUX BEIIECTB, MATEPUAJIOB U MPOLIECCOB B MPAKTUYE-
CKOU JIEATEIIbHOCTH YEJIOBEKA.

Conepxkanne 00meoOpa3oBaTebHON — YUCOHOW — AUCIUIUTMHBI  « XHMUS)
HaIpaBJICHO HAa YCBOEHUE OOYYarONIUMHUCS OCHOBHBIX MOHSTUN, 3aKOHOB U TEOPUIA
XUMUH; OBJIQJICHHEC YMCHUSIMH HAOJI0IaTh XUMUYECKUC SBJICHHUSI, IIPOBOJAUTh XUMHU-
YECKUI SKCIEPUMEHT, MPOU3BOJIUTH PACUEThl HA OCHOBE XMMHUYECKHX (HOpMyn Be-
IIECTB U YPABHEHUN XUMUYECKUX PEAKIIUMN.

B nporiecce uzydeHus XuMuu y 00y4aroninxcs pa3BUBAIOTCS MO3HABATEIbHBIC
MHTEPEChl M HHTEJUIEKTyallbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOATEIHLHOM
NpUOOpETeHHs] 3HAHUM M0 XMMHUU B COOTBETCTBUM C BO3HUKAIOMIMMH KU3HEHHBIMU
npo0yieMaMu, BOCIIUTHIBAETCA OEpEeKHOE OTHOLIEHUS K IPUPOJIE, TIOHUMaHKUE 3]10pO-
BOro o0pas3a >KU3HU, HEOOXOJAUMOCTU MPEIYNPEKICHUS SIBJICHUM, HAHOCSIINX BPE.l
3JI0pPOBBIO U OKpYy»Katolel cpene. OHU 0cBaMBalOT IPUEMbI TPaMOTHOI0, O€30MacHO-
ro HCIOJb30BaHUA XMMUYECKHX BEIECTB U MAaTE€pPUAIOB, NMPUMEHAEMBIX B OBITY,
CEJIbCKOM XO035I1ICTBE U Ha IIPOU3BOJCTBE.

OcBoeHue conepkaHus JOMOJHUTEIBHOro yueOHoro npeamera OCHOBBI €CTe-
CTBEHHOHAYUYHbIX 3HAHUN 00€CIEUMBAET JOCTHKEHHE CTYACHTAMHU CIIEIYIOIINX pe-
3yJIbTATOB:

. JIUYHOCMHbBIX

JIP 1 4yBCTBO TOpJIOCTH U YBAXKECHUS K UCTOPUH U TOCTHKEHHSIM OTEUECTBEH-
HOM XMMHMYECKOW HAyKW; XUMUYECKH I'PAMOTHOE MOBEIECHHUE B MPO(PECCHOHATBLHOU
NEeSATENBHOCTH U B OBITY MpU OOpaIIeHUH C XUMUYECKUMH BEILlECTBAMH, MaTepuaa-
MH U MPOLIECCAMU;

JIP 2 rOoTOBHOCTh K TIPOJOHKEHUIO 00pa30BaHUs M MOBBIIICHUS KBaTU(UKAIIUN
B M30paHHO# MpodheCcCHOHATBLHOMN JIeATeILHOCTH U 0ObEKTUBHOE OCO3HAHKE POJIA XH-
MUYECKUX KOMIIETEHLIUM B 3TOM; — YMEHHUE UCIOJIb30BaTh TOCTHKEHUSI COBPEMEHHOM
XUMHUYECKOW HAYKA M XUMHUYECKHX TEXHOJIOTUW NJISl TMOBBIIICHUS COOCTBEHHOTO WH-
TEJUIEKTYaJIbHOTO Pa3BUTHS B BRIOPAHHOM MPOGECCHOHATILHOM e TeIbHOCTH;

JIP 3 chopMHpOBaHHOCTH YyBCTBA FOPJIOCTH M YBAKEHUS K UCTOPUU U TOCTHU-
KEHUSIM OTEYECTBEHHON OMOJIOTMYECKOM HAyKW; MPEACTaBICHUS O LIEJIOCTHOW ecTe-
CTBEHHO-HAy4YHOU KapTUHE MHPA;

JIP 4 noHnMaHne B3aUMOCBSI3U M B3aUMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK, UX
BIIMSIHUSL HA OKPYKAIOIIYIO CPENy, IKOHOMUYECKYIO0, TEXHOJIOTMYECKYIO, COLNAIBHYIO
Y ATUYECKYIO C(hephl ASITEIIBHOCTH YEJIOBEKa;

JIP 5 cnocoOHOCTh HCMOJB30BATh 3HAHHUS O COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOW KapTUHE MHpa B 00pa3oBaTelbHON M MPO(ECCHOHATBLHON AEATEIHHOCTH;
BO3MOXHOCTH MH(OPMALMOHHON Cpeabl JUid 0OecredyeHus: MPOIyKTUBHOTO  CaMo-
o0Opa3oBaHus;

JIP 6 BrnajeHue KynbTypOl MBIIUICHHUS, CIOCOOHOCTh K 00OOIIECHUIO, aHATIN3Y,
BOCTIpUSATHIO HH(POPMAIUKA B 00JIACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE I1E€JM U BbI-
Oopy myTelt ee ToCcTUKEHUs B TpodeccuonanbHoi  cdepe;



JIP 7 ciocoOGHOCTH pyKOBOJCTBOBATHCS B CBOCH JIEATEILHOCTH COBPEMECHHBIMU
OPUHIIMIIAMH TOJIEPAHTHOCTH, AMAJIOra U COTPYAHUYECTBA; TOTOBHOCTh K B3aUMO/ICH-
CTBHUIO C KOJUUIETaMH, paboTe B  KOJJICKTHUBE;

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

JIP 9 oOnamanue HaBblkaMu Oe30macHO padOThl BO BpeMs IMPOEKTHO-
UCCIIEIOBATENBCKOM U AKCIEPUMEHTAIBHON AESATEIbHOCTH, TPU HCIOJIb30BAHHUM JIa-
O0opaTopHOTrO 000PYIOBAHUS;

JIP 10 criocoOHOCTB MCIIOIB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPaK-
TUYECKOHN JIEATEIbHOCTH U MOBCEIHEBHOM KU3HH VISl COOMIOAEHUS MEP MPOPUITAKTHU-
KU OTPAaBJICHUI, BUPYCHBIX U IPYTUX 3a00JIEBaHUI1, CTPECCOB, BPEAHBIX IPUBBIYEK (KY-
pEeHUs, AIKOT0JIN3Ma, HAPKOMAaHWH ); IPABUII TOBEAEHUS B IPUPOJIHOM CpPELE;

JIP 11 roTOBHOCTb K OKa3aHUIO MEPBOK MOMOIIM IIPHU TPaBMax, NPOCTYAHBIX U
Ipyrux 3a00J71€BaHUAX, OTPABICHUSAX MUILIEBBIMU IPOIYKTAMH;

JIP 12 ona enyxux, caabocaviuauux, no30HO02NI0XUIUX 0OVUAIOWUXCS: CTIO-
COOHOCTb K COLMATIbHON aJanTalyuy U UHTETpallK B OOIIECTBE, B TOM YHUCJIE MPHU pe-
alu3alil BO3MOYKHOCTEH KOMMYHHMKAllMM Ha OCHOBE CJIOBECHON peun (BKIIOYas
YCTHYI0O KOMMYHHUKAIIMIO), @ TaKKe, MpPHU KEJIaHUM, KOMMYHUKAIlUU Ha OCHOBE Xe-
CTOBOM peYM C JULAMHU, UMEIOIIMMH HApYyIICHUS CITyXa;

JIP 13 024 obyuarowuxca c HapyuieHusmu onopHo-08u2amenbHo20 annapama:
BJIaJICHUE HABBIKAMHU MPOCTPAHCTBEHHOM W COLMAIBHO-OBITOBOM OpPHEHTHPOBKH;
YMEHHUE CaMOCTOSTENIbHO M O€30MacCHO MEPEeIBUIaThCsl B 3HAKOMOM M HE3HAKOMOM
IIPOCTPAHCTBE C HCIIOJIb30BAHUEM CIIELUAJIBLHOTO O0OpPYAOBAHMS; CIOCOOHOCTHh K
OCMBICTIEHUIO U Au((hepeHnalru KapTUHbI MUpa, €€ BPEMEHHO-TIPOCTPAHCTBEHHOM
OpraHu3aliN; CIOCOOHOCTh K OCMBICIEHUIO COLIMAIIBHOIO OKPYKEHHUS, CBOETO MECTa
B HEM, TPUHATUE COOTBETCTBYIOIIMX BO3PACTY LIEHHOCTEW U COLIMAIBHBIX POJIEH;

JIP 14 ona obyuarowuxcsa ¢ paccmpoicmeamu aymucmuyecKo2o CneKmpa.:

(dbopMHpOBaHNE YMEHHUS CJIEJOBaTh OTPAOOTAHHOMN CUCTEME MpaBUi MOBEIECHUS
U B3aUMOJICHCTBUS B NPUBBIUYHBIX OBITOBBIX, YUYEOHBIX M COLMUAIbHBIX CHUTyaIUsX,
yAepKUBaTh T'PaHUIIbl B3aUMOJICHCTBUS; 3HAHME CBOUX MpPEINOYTEHUH (orpaHuye-
HUI) B OBITOBOM cdepe u chepe HHTEPECOB.

. MemanpeomenmHIX:

KoMMyHMKATHBHBIX:

KYY/ 1 ymeHue npoayKTUBHO OOIIAThCS M B3aUMOJIEMCTBOBAThH B IMPOILIECCE
COBMECTHOI AEATENbHOCTH, YUUTHIBATh O3UIUU IPYTUX YUYACTHUKOB AESATEIbHOCTH,
3 PeKkTUBHO pazpemniaTh KOH(IUKTHI;

KYVY/ 2 BnaneHue s36IKOBBIMH CPEACTBAMU — YMEHUE SICHO, JIOTUYHO U TOYHO
M3JlaraTh CBOIO TOUKY 3pEHHUSI, UCTIOIb30BaATh aJIEKBATHBIE SA3BIKOBBIE CPEJICTBA;

KYY] 3 cnocoOHOCTh OpTraHU30BBIBATH COTPYJHUYECTBO €JMHOMBIILICH-
HUKOB, B TOM UYHCJE€ C MHCIOJb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH;

KYY 4 ona obyuarowuxcs ¢ paccmpoticmeamu aymeHmuuecko2o cCnekmpa.
OBJIAJICHHE YMEHHEM aJIEKBaTHO pE€arupoBaTh B CTAaHAAPTHOM CUTYyallMd Ha yCIEeX U
Hey/1ady, KOHCTPYKTUBHO JEHCTBOBATh JaX€ B CUTyallUsAX HEycClieXa IPU OpPraHHu3Yy-
FOIIEN MTOMOILH ThIOTOPA;



KYY] 5 ona obyuarowuxcs ¢ paccmpoticmeamu aymeHmuueckoeo Cnekmpa.
OBJIAJICHUE YMEHHEM aJIeKBaTHO pearupoBaTh B CTAHAAPTHOM CUTyallMU Ha ycleX U
HeyJlayy, KOHCTPYKTUBHO JCHCTBOBATh JaK€ B CUTYyaIUsX HEyCIleXxa MpHU OpraHu3y-
IOLIEH TOMOIIU THIOTOPA;

KYY 6 ona obyuarowuxcs ¢ paccmpoticmeamu aymeHmu4ecko2o cnekmpa.
CIIOCOOHOCTh CAMOCTOSITEILHO 00pPaTUTHCS K MeJaroruueckomy paboTHUKY (Iienaro-
I'y-TICUXOJIOTY, COLIMAJILHOMY MEJIarory) B ciaydyae JMYHbBIX 3aTPYAHEHUN B pelICHUU
KaKoTo-1100 BOTIPOCa;

Ilo3HaBaTe/IbHBIX:

YY1 — ucnosib30BaHUE PA3JIMYHBIX BUAOB O3HABATEIBHOM JAEATEIBHOCTH
¥ OCHOBHBIX MHTEJUICKTYaJIbHBIX OIepaluii (MOCTaHOBKU 3aJadd, (popMyIHpoOBaHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPABHEHMsI, 00O0OIIEHUS, CUCTEMAaTH3alllN, BBISBIICHUS
NPUYUHHO-CJICICTBEHHBIX CBSI3€d, MOMCKA aHAJIOroB, (hOPMYJIUPOBAHUS BBIBOJIOB)
IUIsl pEIIeHUs] MOCTABJICHHOW 3aJaud, MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS
(HabmroIeHUsI, HAYYHOTO SKCIEPUMEHTA) JJI1 U3YUSHUS Pa3IMYHBIX CTOPOH XHUMHUYE-
CKHUX O0OBEKTOB M MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTAJIKUBATHCS
B IIpodecCuoHalIbHOM cdepe;

IHHYY] 2 — nucrnonb30BaHUE PA3IUYHBIX UICTOYHHUKOB JJIA TOJIYYEHUS XUMUYE-
CKOM mH(pOpMaIUU, YMEHHE OLICHUTh €€ JIOCTOBEPHOCTD JJISl TOCTUKEHUS XOPOIIUX
pe3yabTaToB B mpodeccruoHanbHol chepe;

ITYY /1 3 noBbllIeHHE UHTEUIEKTYaJIbHOTO YPOBHS B MPOLECCE N3YUYEHUs1 OnO-
JIOTUYECKUX SIBIICHUM; BBIAAIOIIUXCSA JTOCTHXKEHUM OMOJIOTUM, BOILIEAIINX B OOIIeUe-
JIOBEUECKYIO KYJbTYPY; CIOKHBIX U MPOTUBOPEUUBBIX MYTEH pa3BUTHUSI COBPEMEHHBIX
HAy4YHbIX B3IVISII0B, UJEH, TEOPUH, KOHIENIUHI, rUnoTe3 (0 CYIIHOCTH U MPOUCXOXK-
JICHUU JKU3HU, YEJIOBEKA) B X0/i€ paOOThI C pa3IMYHBIMU UCTOUHHUKAMHU UH(OpPMAIIUH;

IMYY/ 4 cnocoOHOCTh MOHUMATh MPUHIIUIBI YCTOWYUBOCTH M TIPOTYKTUBHO-
CTH KHBOM MPUPOJIbI, TyTH €€ U3MEHEHHUSI 10| BIUSHUEM aHTPOTIOTEHHBIX (PaKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaJIU3y Ii00adbHbIX IKOJIOTHYECKUX MPOOJIeM, BOIIPO-
COB COCTOSIHUSI OKPY’KAIOLIEH Cpelbl U PAlMOHATBHOTO UCIIOJIb30BAHMS MTPUPOIHBIX
pecypcoB;

MMYYJA 5 ymenue o00CHOBBIBATH MECTO M POJIb OMOJIOTMUECKUX 3HAHUI B
MIPAKTUYECKON AEATEIBHOCTU JIFOJEH, PA3BUTUA COBPEMEHHBIX TEXHOJIOTUU; OIpeie-
JISITh KUBBIE OOBEKTHI B MPHUPOJIC; MPOBOAUTL HAOIIOICHUS 3a SKOCUCTEMAMHU C Iie-
JIbIO UX OMUCAHMS U BBISIBJICHUS] €CTECTBEHHBIX U aHTPOIMOTCHHBIX U3MEHEHUH; HaXo-
JUTh U aHAJIM3UPOBATh MH(OPMAIIHIO O )KUBBIX O0BEKTaX;

MHYY] 6 ciocoOHOCTh MPUMEHSITh OUOJOTUUECKUE U DKOJOTUUECKUE 3HAHUS
JUTSL aHAJTM3a IPUKJIAIHBIX MPOOJIEM XO3SIMCTBEHHOM JIESITEIHLHOCTH;

MYVl 7 ciocoOHOCTh K CaMOCTOSITEILHOMY TTPOBEICHUIO UCCIICIOBAHUH, T10-
CTAaHOBKE E€CTECTBEHHO-HAYYHOTO JKCIEPUMEHTa, WCIIOIH30BaHUIO WH(OpMAIMOH-
HBIX TEXHOJIOTUM JUIsl pEIICHUSI HAYYHBIX U MPOPECCUOHAIBHBIX  33]1ay;

MYY 8 ona enyxux, crabocaviuiawux, no30HO02I0XWUX 00YYAOWUXCS: BIIa-
JICHUE HABBIKAMHU OTIPEICTICHUSI M MCTIPABIICHUS CTIEIIMPUIESCKUX OMHMOOK (arpamMma-
TU3MOB) B MUCbMEHHOW U YCTHOW pPeYH;

MYY 9 ona obyuarowuxcsa ¢ paccmpoticmeamu aymeHmu4ecKkoeo cnekmpa.

5



OBJIAJICHUE YMEHUEM BBITIOJNHATH JEHCTBUS 1O 33JaHHOMY aJTOPUTMY WM 00pasiry
IpU COMPOBOXKAAIONIECH MOMOIIY MEeIarornueckoro paboTHUKA U OpPraHu3yolIen mno-
MOIIIU THIOTOPA;

MYV 10 ona obyuarowuxcsa ¢ paccmpoticmeamu aymeHmuiecko2o cnekmpa.
OBJIAJICHUE YMEHHUEM aKTHUBHOTO HCIIOJIb30BaHUS 3HAKOBO-CUMBOJUYECKUX CPEJICTB
JUTSI TIpeIcCTaBleHus: MHpopManuu 00 U3ydyaeMbIX 00BEKTaX U MPOLECCax, pa3IudHbIX
CXEM pElIeHHs YYeOHBIX U MPAKTHUECKUX 3a]]a4 MPU OPraHu3yIONIeH TOMOIIM Teia-
rora-rcuxojora u TbloTopa;

IYY ] 11 ona obyuarowuxcs ¢ paccmpoticmeamu aymeHmuiecko20 cneKmpa.
CIIOCOOHOCTH CaMOCTOSITEILHO JIEMCTBOBATh B COOTBETCTBUU C 3aJaHHBIMU ATaJOHa-
MU TIPU TIOUCKE MH(GOPMAINH B Pa3IMUHBIX HCTOYHHUKAX,

PeryasiTuBHBIX:

PYYJA 1 oco3HaHue CONHAIBHOW 3HAYMMOCTH  CBOeW  mpodec-
CUU/CIIEMaIBbHOCTH, 00JalaHue MOTHBAIIMEM K OCYIIECTBIECHUIO MPOQPECCHOHANb-
HON J1eSITEbHOCTH;

PYVY]I 2 criocoOHOCTh K OIIEHKE 3THUYECKHUX aCIEeKTOB HEKOTOPHIX MCCIIEIOBA-
HUHN B 00J1aCTH OMOTEXHOJIOTHH (KJIOHUPOBAHUE, UICKYCCTBEHHOE OIUIOJIOTBOPEHHUE);

PYVY /] 3 BnajeHue HaBbIKAMH TTO3HABATEIHLHON peIIeKCUU KaK OCO3HAHUS CO-
BEPILIAEMbIX JEHCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM,
IPaHUI] CBOETO 3HAHUS U HE3HAHMSI, HOBBIX ITO3HABATEINIbHBIX 3a/a4 U CPEACTB UX JO-
CTHKCHUS;

PYY] 4 ona obyuarowuxcs ¢ paccmpoucmseamu aymeHmuiecko20 CneKmpa.
CIIOCOOHOCTh TIJIAHUPOBATh, KOHTPOJUPOBATH U OILIEHUBATH COOCTBEHHBIE YYCOHBIC
JEUCTBUSI B COOTBETCTBUM C TOCTABJIECHHOM 3aJadyeil U YCIOBUSIMU €€ peaiu3alluu
IIPU COMPOBOXKIAIONICH MOMOIIY MMEAAroru4eckoro paboTHUKA U OPraHU3YIOIIEH Mo-
MOIIU THIOTOPA;

PYVY] 5 ona obyuarowuxcsa ¢ paccmpoiicmseamu aymeHmuiecko2o cneKkmpa.
OBJIAJICHUE YMEHHUEM OIpeNeaTh Hanboee 3PGeKTUBHBIE CIIOCOOBI TOCTHKEHUS pe-
3yJbTaTa MPU COTMPOBOXKIAIOIICH MOMOIIM MEJAarorHYecKoro paboOTHUKA U OpraHU-
3YIOLIEW OMOIIU THIOTOPA;

PYVY] 6 ons obyuarowuxcsa ¢ paccmpoiicmseamu aymeHmuiecko2o cneKkmpa.
OBJIQJICHUE YMEHUEM OIICHUBATh PE3YyJbTAT CBOEU JEATEIBHOCTH B COOTBETCTBUU C
3aIaHHBIMU ATAJOHAMU IIPU OPTraHU3YIOLIEH TOMOIIU THIOTOPA;

PYY] 7 ona obyuarowuxcs ¢ paccmpoucmseamu aymeHmuiecko2o cneKmpa.
KPUTHUYECKU OIICHHWBATh M WHTEPINPETUPOBATH MOJTydyaeMyr HHGOpMaLUIO U3 pas-
JUYHBIX UICTOUYHUKOB.

. npeoMemHuIX:

I3 1 chopmHupoBaHHOCTH MPEACTABICHUNA O MECTE€ XMMHU B COBPEMEHHOM
HAay4YHOW KapTUHE MHpPA; MOHWMAHHUE POJIM XUMUHU B (DOPMUPOBAHHH KPYro3opa H
(GYyHKIIMOHATBLHOW TPAaMOTHOCTH YEJIOBEKA JIJISl PEIICHUsI MPAKTHUECKUX 3a/1a4;

I3 2 — BnajgeHue OCHOBOMOJIATAIOIIMMU XUMUYECKUMU MOHSITUSMU, TEOPUSI-
MH, 3aKOHAMU M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMHUUYECKOU TEPMHU-
HOJIOTHEH ¥ CUMBOJIUKOM;

I3 3 — BnajgeHne OCHOBHBIMU METOAAaMU HAyYHOTO MO3HAHMS, UCIIOJIb3YEMbI-
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MU B XUMUH: HAOJIOJCHUEM, OMTUCAHIEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHHUE 00-
pabaTbiBaTh, OOBICHATH PE3YyJbTaThl MPOBEACHHBIX OINBITOB M J€JaTh BBIBOJbI; I'O-
TOBHOCTh U CIIOCOOHOCTH MPUMEHSATh METOAbI MO3HAHMS TPU PEIICHUU TMpaKTHYe-
CKHX 3a/ady;

I13 4 — chopMUPOBAHHOCTh YMEHHS JaBaTh KOJIMYECTBEHHBIE OLEHKH W MPO-
U3BOJIUTH PACUEThI IO XUMUYECKUM (POpPMYJIaM U ypaBHEHUSIM;

I3 5 — BrnageHue npaBWiIaMH TEXHUKU O€30MACHOCTH MPU HMCIOJIb30BAaHUU
XUMHUYECKUX BEUIECTB;

I13 6 — chopmMupoBaHHOCTH COOCTBEHHOM MO3UIIUN 110 OTHOIICHUIO K XUMUY -
CKO# MH(OpMAaINH, TOTy4aeMOU U3 Pa3HbIX UCTOYHUKOB.

I13 7 chopmMupoBaHHOCTH MPEACTABICHUN O POJIU U MECTE OMOJIOTUU B COBpE-
MEHHOW Hay4YHOW KapTHHE MHUpa; MOHUMaHHE POJI OHOJIOTUU B (POPMHUPOBAHUU KPY-
rozopa v QyHKIIMOHATFHOW TPaMOTHOCTH JIJISl PEIIeHHsI MPAKTUIECKUX 3a/1aY;

I13 8 BiageHne OCHOBOIONATAOIIMMHY MOHATHIMU U MPEACTABICHUAMH O KHU-
BOM IpUPOJE, €€ YPOBHEBOM OpPraHM3allM{ WU 3BOJIOLMH; YBEPEHHOE II0Jb30BaHUE
OMOJIOTUYECKON TEPMHUHOJIOTUEH M CUMBOJIMKOM;

I13 9 BnageHre OCHOBHBIMU METOJAMH HAYYHOT'O IO3HAHMS, UCIIOIb3YEMBIMU
npu OMOJOTMYECKHUX HCCIEIOBAaHUSAX >KMBBIX OOBEKTOB U 3KOCHCTEM: ONHUCAHHEM,
U3MEpEHUEM, IPOBEACHUEM HAOJI0ICHU; BbISIBJICHUE U OIICHKA aHTPOIIOTE€HHBIX W3-
MEHEHUU B NPUPO/IE;

ITY 10 chopmMupoBaHHOCTh YMEHHUI OOBSICHSATH PE3yJbTaThl OMOJIOTUYECKUX
AKCIIEPUMEHTOB, PEIATh AIEeMEHTAPHbIE OMOJOTUYECKHE 3a/1a4K;

ITY 11 chopMHpPOBaHHOCTH COOCTBEHHOW MO3UIMU MO OTHOUIEHUIO K OMOJIO-
rMYEeCKON MH(pOpMaAIUK, MOITYyYaeMON U3 Pa3HbIX UCTOYHUKOB, TITOOATBHBIM 3KOJIO-
TMYECKUM IIpoOIeMaM U MyTAM UX PEIICHHUS.



PA3JIEJI: O0mas u Heopranu4eckass XuMHsl
Bonpocwt 0na camoxonmpons:

1. OCHOBHBIE 3aKOHBI XHMHH. 15. KucnoTsl ¥ UX CBOMCTBA.
2. OCHOBHBIC TTOHATHUS XUMHH. 16. Conu n ux CBOMCTBA.

3. BajeHTHOCTD. 17. 'unponus coneil.

4. CreneHb OKUCIICHUS. 18. Knaccudukanus XuMHIECKUX pe-
5. MouHas cBSI3b. aKIUH.

6. KoBaneHTHas CBS3b. 19. OxucauTenpHO-

7. MeTaiutnueckas CBSI3b. BOCCTaHOBHUTEIbHBIC PEAKIIUH.
8. BogopoiHas cBs3b. 20. [Ilenoynbple METAJIJIbI.

9. JlucriepcHble CUCTEMBI. 21. AmomuHuil.

10. KonnuecTBeHHas XapaKTepUCTUKA 22. Keneso.

pacTBOPOB. 23. ['aJIoreHBl.

11. DneKTpOIUTHI U HEANEKTPOJIUTHI. 24. Cepa.

12. DnexTposnTryuecKas IUCCOUHAAIHU. 25. A3zor.

13. Oxcuasl 1 UX CBOMCTRBA. 26. Kucnopos.

14. OcHOBaHMSA U UX CBOUCTBA.

TEMA: Ctpoenue atoma. Ilepuoanyeckuii 3aK0H
u Ilepuoguyeckas cucrema xumMudeckux djaemenToB /. U. MenpeieeBa.
CrpoeHue Bemecraa

CoBpeMeHHas xumus cpopmupoBasiach BO BTopoii mosioBuHe XIX Beka, koraa
J1. . MenpeneeBbIM ObLT OTKPBIT EPUOINYECKUN 3aKk0H, A. M. byTiepoBsiM pa3pa-
O0oTaHa Teopus XUMHYECKOro cTpoeHus, A. BepHepoM co3maHa KOOpIHMHAIMOHHAs
TEOpHsl, T. €. B TO BpeMs, KOrja ObUIM MOHATHl MPUHIMIIBI BHYTPEHHETO CTPOCHMUS
BEILECTBA. B XMMUU TEPMUHOM «CTPOEHUE» 0003HAYAETCS IIUPOKUN KPYT MOHSITHIA,
B OCHOBY KOTOPBIX IMOJIOKE€HbI MPEJICTaBICHUS 00 aroMax Kak HOCHUTENSIX XUMHUYe-
CKMX CBOMCTB 3JIEMEHTOB M MOJIEKYJIaX KaK HOCHUTEIIIX XMMHYECKUX CBOMCTB pa3-
JIMYHBIX BEIIECTB.

Amombl 3TO HaVMEHbIIAsT XUMUYECKH HEJEeNMMas 4acThla Bemectsa. Buo
amoma ONPENEIAETCS 3apSAA0M €ro sSApa. ATOMBI OJJHOTO AJIEMEHTA, UMEIOIIUE OJH-
HAaKOBBIN 3apsAl Apa, MOTYT OTJIMYATBCSA IO Macce. Takue aTOMbl Ha3bIBAKOTCA U30-
monamu. Ecny HyKHO yKa3aTb XapaKTEpPUCTUKHA M30TONA, TO MOPAIKOBBIM HOMED
AJIEMEHTA 3alKChIBAIOT ClIEBAa BHU3Y, @ MAacCy M30TOIA — CJIEBa BBEPXY OT 0003Haye-
Hus >aementa. Hanpumep: 1H, 12C, 235U

Xumuueckuii 31emenm 3T0 COBOKYITHOCTb aTOMOB OJHOTO BHJIA.

B 3aBucMMoOCTH OT NpUPOABI YACTHIL], U3 KOTOPBIX MOCTPOEHO BEIIECTBO, Pa3-
JIMYAIOT BEILECTBA C MOJIEKYJSIPHOM M HEMOJIEKYJISIPHOM CTPYKTypou. lIpakTuueckn
BCE OpPraHMYECKHE BellecTBa (T.€. MOJaBIIstolIee OONbIINHCTBO U3BECTHBIX BEIIECTB)
COCTOSAT U3 MoJIeKyJl. Cpenu HEOPraHNYECKUX COCAMHEHHUN MOJIEKYJIIPHOE CTPOCHUE
uMeroT npuMmepHo 5%. Takum obpazom, Hanboiee TUITUYHON (HOPMOH CyIIeCTBOBA-
HUSI BELIECTBA SIBJISETCA MOJIEKYJIA.

Moaexyna — HauMeHbIlIasg YacCTUIA BEIIECTBA, CIIOCOOHASI CYIIECTBOBAThH Ca-
MOCTOSITEIIBHO U COXPAHSIONIAsl €0 OCHOBHBIE XMMUYECKUE CBOMCTBA.
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[Tpu OOBIYHBIX YCTOBHSX BEIIECTBA C MOJIEKYJISIPHON CTPYKTYpOil MOTYT Haxo-
TUTHCS B TBEPIOM, KUJKOM MJIM Ta3000pa3HOM COCTOSIHMU. BelecTtBa ¢ HEMOJeKy-
JISIPHOM CTPYKTYpPOW HAaXOHSTCS TOJIBKO B TBEPAOM COCTOSIHHH, PEUMYIIIECTBEHHO B
Kpuctamumueckon popme. HocurensiMu XuMHUYECKUX CBOMCTB TaKMX BEILECTB SIBJIS-
I0TCS HE MOJIEKYJIbI, 2 KOMOMHAIIMKM aTOMOB WJIM MOHOB, KOTOpPbIE 00pa3yloT AaHHOE
BEILIECTBO.

CuMBOIMYECKAS 3aMKUCh MPOCTEHIIErO YUCIEHHOTO COOTHOLIEHHUS, B KOTOPOM
aTOMBbl PA3JIMYHBIX AJIEMEHTOB O0Opa3yl0T XMMHUYECKOE COEAMHEHHE, Ha3bIBACTCS
¢hopmynoi. OHa BeIpaKaeT ONpPEAEICHHbBIN (KaueCTBEHHBIN U KOJIUYECTBEHHBIN) CO-
CTaB COCIMHEHMUS.

B 1869 rony pycckuii yuenslii JI.A. MenaeJieeB cocTaBuil TaONMILy, BKIIFOUA-
IOIIYI0 OOJNBIINHCTBO M3BECTHBIX 3JIEMEHTOB, B KOTOPOW AJIEMEHTHI ObUIN CrPYIIH-
pPOBaHbl B HECKOJBKHX TOPU30HTAIBHBIX Ps/Iax TaK, YTO BEPTHUKAJIbHBIE CTOJOLIBI
BKJIFOYAJI 3JIEMEHTHI, CXOJIHbIE 110 XUMUYECKUM CBOWCTBaM. JTa TabiuIla, KOTOPYIO
MenienieeB Ha3bIBAJI CUCTEMOU 3JIEMEHTOB.

Kpome Toro, 6611 OTKPHIT U c(HOPMYITHPOBAH 3aKOH MEPUOIUYHOCTH, OCHOBAH-
HbIII Ha 3aKOHOMEPHOCTH HM3MEHEHUN CBOMICTB 3JIEMEHTOB IIPU YBEJIMYEHUU Macc
aToMOB: «CBOMCTBa MPOCTBIX TeN, TAKKe (POPMBI U CBOWCTBA COCIMHEHUMN 3JIEMEH-
TOB, HaXOJIATCA B NEPUOJUYECKON 3aBUCUMOCTH OT BEJIMYMHBI aTOMHBIX BECOB 3JIe-
MEHTOBY.

Crpykrypa IIC 351eMEHTOB OnIpeaensaeTcss CTPOCHUEM JIEKTPOHHBIX YPOBHEU U
ITOAYpPOBHEN aTOMOB. OCHOBHOM CTPYKTYPHOW €IMHHIIEH CUCTEMBI 3JIEMEHTOB SIBIIS-
€TCS MEPUOL.

[leprogomM ¢ HOMEPOM N HA3BIBAETCS COBOKYITHOCTh XMMUYECKHX JJIEMEHTOB,
HAaYMHAOMIASACA S-2JIEMEHTAMH U 3aKAHYMBAOIIASCS P-DJIIEMEHTAMH.

HcknroueHne COCTaBIsET MEPBbIA NEPUOM, B KOTOPOM HET P-3JIEMEHTOB, T.K.
Ha MEpPBOM JHEPreTHYecKoM ypoBHe (N=1) cymiecTByeT TOJbKO 1S-MoaypoBEHb, B
HEM cojiepkuTcsi Bcero nBa snementa: H u He. Bomopon BcneactBue cnerudpuyHo-
CTH CBOMCTB MOMEIMIAIOT JIMOO B MEPBYIO IPYIIITY, TUOO0 B CEAbMYIO, INOO B 00€ OHO-
BPEMEHHO, 3aKJItoyasi B OJHOM U3 IPyNI CUMBOJ B CKOOKH. DTH CHOCOOBI pacrosio-
’KEHHsI BOJIOPO/Ia OCHOBAHbI Ha TOM, YTO OH UMEET HEKOTOpble (JOpMasbHbIE YEPTHI
CXOJCTBA KAK CO IIEJIOYHBIMU METAJJIAMH, TaK U C TAJIOT€HAMH.

S -anemMeHThI — JocTpanBaeTcs S MOAYPOBEHb

P-aneMeHThl — JocTpauBaeTcs P No1ypOBEHb

D-anemenTsI — noctpanBaercs: d o ypoOBEeHb

F-anmemenTsl — noctpauBaetcs f mogypoBeHb

Bropoii u TpeTuil mepuoasl COAEpKaT MO BOCEMb AJIEMEHTOB (IO JABa S, IO
HIECTh [), YETBEPTHIA W MATHIA TMEPHOABI BKIIOYAIOT, Kpome Toro, mo 10 d-
AJICMEHTOB, a IIECTOM M CEIbMOW TMEepHOJbl MMEIOT B cocTaBe eme W mo 14 f-
DJIEMEHTOB.

B nepuogax MpoMCXOAMT NMOBTOPEHUE CTPOEHUS BAJICHTHBIX 3JIEKTPOHHBIX
000J1049eK. DJIEMEHTHI C OJMHAKOBHIMU KOH(PUTYpAIUSIMU JJIEKTPOHHBIX 000JIOUYEK
00pa3yloT BepTUKAIBHO pacnoioxeHHbie B [IC moarpynmns! U rpyIisl.

CBolicTBa XUMHUYECKHUX 3JIEMEHTOB 3aKOHOMEPHO U3MEHSIOTCS B IIEPUOAAX MTPU
nepexo/ie OT IIEJTOYHBIX METAJJIOB K OJIaropoJIHBIM Ta3aM, a TakKe B Tpymmnax MpH
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Mepexojie OT AJIEMEHTOB C MaJbIMA HOMEPAMH MEPUOJIOB K dJIEMEHTaM C OOJIbIIUMU
Homepamu nepuoioB (ot Li k Cs, ot F x |).

XumMHnyeckasi CBA3b — 3JIEKTPOCTATHUECKOE B3aUMOJICHCTBUE aTOMOB, OCY-
HIECTBIIsIEMOE IMyTEM 0OOMEHA 3JIEKTPOHAMH.

KoBajienTHasi ¢BsI3b — CBS3b, OCYILECTBIIsIEMAsl 32 CUET 00pa30BaHUsI OOIIUX
AJIEKTPOHHBIX Nap, MPUHAJJIeKAIUX 000UM aToMaM. J[aHHBIN BU CBSA3M 00paszyercs
MEXIy aTOMaMH HEMETAJIJIOB, €CJIM aTOMbl OJMHAKOBBIE, TO CBSI3b KOBAJCHTHas He-
nossipaas (Hy, Oy, F, u T.1.). Ecniu pa3Hble aTOMBI HEMETAIIJIOB 00pa3yloT XUMHUYe-
CKYIO CBSI3b, TO CBsI3b KoBasieHTHas mossipHast (HCI, HF, H,0).

Honnasi cBsI3b — 00pa3yeTcs B pe3yabTaTe JICKTPOCTATHUECKOTO MPUTSKCHUS
MIPOTHBOIOJIOKHO 3apsHKEHHBIX MOHOB, 00pa3yeTcsi MEX1y MOHAMH METaJUIOB U aHUO-
namu HemeTamwioB (NaCl, MgO, Kl u 1.1.)

Mertaninuyeckasi ¢Bsi3b — CBSI3b MEXIY IOJOXUTEIHHBIMA MOHAMH B KpH-
CTaJylax METaJUIOB, OCYIIECTBIIsIEMasi 32 CUET MPUTSIKEHUS IJICKTPOHOB, CBOOOHO
MEPEMEILIAIOIIUXCS IO KPUCTAILTY.

Boxopoanasi cBAA3b — CBSI3b MEXKIY IOJIOKUTEIBHO 3apsiKEHHBIM aTOMOM BO-
J0pO/ia OAHOU MOJIEKYJIBI M OTPUIIATENIHO 3aPSKEHHBIM aTOMOM JIPYTOM MOJIEKYJIbI
3a CUET CHJI AJIEKTPOCTATUYECKOTO MPUTSHKEHUS MO JOHOPHO-AKIIENTOPHOMY MeEXa-
HU3MY.

BaJjieHTHOCTB — YHCII0O XUMHUYECKHUX CBsI3el, 00pa30BaHHBIX JJAHHBIM aTOMOM B
COCMHEHUU. DTO MOHATUE MPUMEHUMO TOJBKO K COCIMHEHUSIM C KOBAJCHTHBIM TH-
IIOM CBSI3U WJIM K MOJIEKYJIaM B Ta30Boi (aze. B kpucTamiax HOHHBIX COEUHEHUN U
METAJIJIOB BAJICHTHOCTh AaTOMOB paBHA OECKOHEUHOCTH.

CreneHb OKMCJIEHUS — YCIIOBHBIN 3apsii aTOMa B MOJIEKYJIE€, BRIUMCICHHBIN B
MIPENOJIOKEHUH, YTO BCE CBSI3M UMEIOT HOHHBINA XapakTep.

ArperatHoe cocTtosinue — ¢opma CyIIeCTBOBaHMS BEIlECTBA, 3aBUCSIIAS OT
PACCTOSIHUSI MEXKTY YaCTHIIAMU M B3aUMOJICHCTBUS MEXKTy HUMH.

I'a3 — arperaTHoe COCTOSTHHE BEIIECTBA, XapaKTepu3yroleecss OOJBITUM pac-
CTOSITHUEM U OY€Hb CJIA0bIM B3aUMOJICUCTBHEM MEXIY yacTuliaMu. ['a3pl oTimyarorcs
MQJIOW TJIOTHOCTBIO U BBICOKOW CKMMAEMOCTBIO. ['a3bl 3alOIHAIOT BECHh MPEAOCTaB-
JICHHBIN 00BEM. BOJIBITMHCTBO Ta30B — COCUHEHHUS C KOBAJIEHTHBIM THUIIOM CBSI3H B
MOJIEKYJIE.

AKuakocTb - arperaTHO€ COCTOSIHUE BEILECTBA, XapaKTEPU3YIOIIEECS MallbIM
pPacCTOSIHUEM MEXAY MOJEKYJaMU W OTHOCUTEIBHON MOJABUKHOCTBIO MOJIEKYJL.
KunkocTu mMajnao CKUMAEMbI, HO JIETKO U3MEHSIOT CBOIO (hopMy. Kuakoe cocTosiHue
XapaKTEePHO JJIsl BEIIECTB ¢ KOBAJEHTHBIM THUIIOM CBSI3H.

TBepaoe BelecTBO - arperaTHOE COCTOSTHUE BEIIECTBA, XapaKTEPU3YIOIIEeCs
CUJIbHBIM B3aMMOJICHCTBUEM MEX]y YaCTUIIAMHU U YMOPSIOYEHHON MPOCTPAHCTBEH-
HOU CTPYKTYypoH. ATOMBI, MOJIEKYJIbl WJIM MOHBI, 00pa3yrone TBEPAOE BEIIECTBO,
HaxXOJIATCA B CTPOro (PMKCUPOBAHHBIX IMOJOKEHUSAX, BOIM3U KOTOPHIX MOTYT COBEP-
1aTh JIUITH HEOOJBITHE KOJIeOaHNUS.

Kpucramnuyeckass pemérka — peryisipHOE PacCMOJIOKEHHE YacTHI] B KPHU-
crauie. Kpucrammnueckue perméTky ObIBaIOT Y€THIPEX TUTIOB:

1. Amomnvle kpucmaniuueckue pewrémxku — 00pa30BaHbl HEUTPATLHBIMHA aTO-
MaMH, CBS3aHHBIMH JPYT C JAPYrOM KOBAJICHTHBIMU CBS3SIMU (HAmpUMeEp, ajiMas,
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KpeMHHuii). BemectBa ¢ aTOMHBIM CTpOEHUEM XapaKTEPHU3YIOTCS OOJBIION TBEPIO-
CTBIO Y BBICOKUMHM TEMIIEPATypAMU IUJIABJICHUS U KUTICHMUS.

2. Monexynapusie kpucmannuiueckue pewémrky — 00pa3oBaHbl MOJIEKYJIaMH,
CBA3aHHBIMH JPYr C JAPYroM cJa0biM BaH-J€p-BaalbCOBBIM B3aUMOJICHCTBHEM
(mammpumep, TBepabie H,, CO,, Cl,). BemecTBa ¢ MOJIEKYISPHBIM CTPOCHHEM JICTYYH,
UMEIOT HU3KHE TEMIIEPATYPhI TUIaBJICHUS U KUTICHHUS.

3. Hounnvie kpucmannuueckue peutémku — o0pa3o0BaHbl HOHAMH, CBSA3aHHBIMU
CHIIBHBIM HOHHBIM B3anmorericterueM (Hampumep, NaCl, MgO, KNOs). BemectBam ¢
MOHHBIM CTPOCHUEM CBOMCTBEHHBI BHICOKHE TEMITEPATYPHI IJIABJIICHUS U KUTICHUS.

4. Memannuyeckue Kpucmannuieckue peutémku — OOpa30BaHbI IMOJOKHUTEIb-
HBIMH MOHAMHM METAJUIOB, MEXIY KOTOPHIMU OCYIIECTBIISIETCS METAJUTMYECKUM THUIl
cBs3u. TemriepaTypa IUIABJICHUS U KUIEHUS METAJUIOB MEHSIETCSl B IIIMPOKOM JIHaria-
30HE U ONPEJIESIETCS MPOYHOCTHIO METATNIMYECKOM CBSI3U.

3amauu ¥ ynpaskHeHus I CAMOCTOATEIbHOI PadoThI

1. Ucnonb3ys psa B.M. KneukoBckoro:

1s? 25%2p® 3s°3p°® 4s°3d™%4p® 55°4d'%5p° 6s%4f*5d™°6p°7s°5f6d™ ... cocrasbre
MIOJTHBIE JIEKTPOHHBIC (opMysbl aToMoB AmemeHToB Ne 1, 9, 12, 16, 21, 23, 25, 32,
34,41, 43, 48, 54, 55,62, 64.

2. Paccuuraiite maccy mons BemectB: H,SO, CaOHNO; Zn(OH), HCIO;,
H3PO,,

3. Haiinute B mepuouyecKol CUCTEME AJIEMEHTHI, AIEKTPOHHas hopmysia KO-
TOpbIX NS'. Hammmmre WX XUMHYECKHE CHMBOIBI M JICKTPOHHBIC (OPMYIIBI ITHX
AJIEMEHTOB.

4. Haitnute B mepHOJUYECKON CHUCTEME DJIEMEHTHI, SJIEKTPOHHAs (popMyra KO-
TOpbIX Np°. Hammimmre MX XMMHYECKHE CHMBOJBI M DICKTPOHHBIC (OPMYIIBI ITHX
AJIEMEHTOB.

5. Hanigure B mepuoanyecKOr CUCTEME BJIEMEHT, B aTOME KOTOPOro 3aBeplia-
€TCs 3all0JIHEHUE AJIEKTPOHAMU TPETHhEro KBAaHTOBOI'O YpOBHsA. HamummuTe moJiHyro
AIIEKTPOHHYIO (HOPMYITy aTOMa 3TOTO DJIEMEHTA.

6. Haiinute B mepuoiMuecKoil CUCTEME BJIEMEHT, B aTOME KOTOPOTO 3aBeplia-
€TCs 3aMOJIHEHUE AJIEKTPOHAMU BTOPOro YpOBHA. Hamummre MoiaHyro 3JE€KTPOHHYIO
dhopMyITy aToMa 3TOTo dJIEMEHTA.

7. Kakue coenuHEeHHs ¢ BOJOPOAOM 00pa3yloT 3JEMEHTHI TJIaBHOW MOATPYIIITHI
V rpyniebl?

8. OnummMTe XMMHAYECKUE CBOMCTBA JIEMEHTA C MOPSAKOBBIM HOMEPOM 15, nc-
XOJIsl U3 €ro MOJI0KEHUs B nepuoanyeckon cucreme [[.M. Menneneena.

9. N306pazute GpopMysibl BOJOPOIHBIX M BBICIIUX KUCIOPOJHBIX COCAMHEHUN
anemeHTOB TiaBHou noAarpynnsl 1V, V, VI rpynnel nepuogudeckoit cucremsr J1.1.
Menpeneena.

10. M3o0pa3ute GpopmMyIibl BOJOPOAHBIX U BBICHIUX KUCIOPOIHBIX COSTUHEHUN
aneMeHToB riaBHoi noarpynnsl VIl rpynnel nepuoanueckoit cucremsl .M. Menne-
Jeesa.

11. Hanmucath anekTpoHHO-Tpaduueckure GopMyIibl aTOMOB XpOMa, MapraHiia u
Keesa.

12. Ha3BaTh 37eMeHTbI, HMEIOIIKE TI0 JBa 3JEKTPOHa Ha rmoaypoBHe: a) 3d; 0) 4
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d; B) 5d. Hammucare snekrpoHHO-rpadudeckue (HopMysbl aTOMOB 3THUX 3JIEMEHTOB H
yKa3aTh UX NOJIOKEeHUE B nepuoaudeckon cucreme J[.M. Menneneesa (nepuon, rpyr-
1a, MoJArpyIma).

13. Harmuiure ypaBHEHHS peakiiiii KOHIICHTPUPOBAHHON U pa30aBIIEHHOM a30T-
HOM KHUCJIOTBI C COEIUHEHUSIMMU:

1) HNO; + Cu= 4) HNO;z + HNO, =
3) HNO, + FeS = 5) HNO, + Kl=
2) HNO3 + HZS = 6) HNO3 +C=

14. Hannmnte ypaBHEHUS PEaKIUi, C TOMOIIBIO KOTOPBIX MOYXHO OCYILECTB-
JICHUS CIIEIYIOIINE MPEBPAILCHUS:

1) N, - NH; — NO — NO, — HNO; — KNO3; — KNO, — NO — N,

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

4).CaCO3;—Ca0—CaCl,—Ca—CaH,—Ca(OH),—CaCO3—Ca(HCOs),—CaS0O,

5) Ba—Ba0O,—Ba0O—Ba(OH),—BaCO;—Ba(HCOj3),—BaCO;—BaC(l,

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

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

16. Maccossie monu Na, Si u O coorBerctBenHO paBHbI 37,31%, 22,95% wu
39,34%. Onpenenute TpocTeinyo GopmMyly ITOr0 COSAMHEHUS.

17. BeiBeguTe MOJIEKYISIpHYIO (hOpMYJTy aMUHa, B KOTOPOM MaccoBasi A0Js yT-
nepona — 53,53%, azora — 31,11% u Bomopoaa — 15,56%. CoctaBbTe CTPYKTypHBIE
(hopMyJibl K30MEPOB, HA30BUTE HUX.

TEMA: PacTBopbI 1 JUCHIEPCHBIE CHCTEMBI
OKHCINTEIBLHO-BOCCTAHOBUTEILHbIC PEAKIIMH.
duieKTpoXuMHn4yeckue npoueccel. Iloanmepsl.

PacTBOp — oiHOpoAHAs (TOMOT€HHAs1) CUCTEMA MIEPEMEHHOTO COCTaBa, COJIEP-
JKalas ABa Wik OoJiblliee YUCIIO BellecTB. BeliecTBo, B3sTOe B U30BITKE U B TOM K€
arperaTHOM COCTOSIHMH, YTO M CaM pPacTBOP, IMPHUHATO CUUTATh pacmeopumenem, a
KOMITOHEHT, B3SITbIM B HEJOCTATKE, - PACMBOPEHHBIM 8eU4eCTNBOM.

Knaccudukanus pactBopoB

1. [Io HamMuuo WM OTCYTCTBHUIO JJIEKTPOJUTHUUYECKOW JUCCOLMALIAU
MOJIEKYJI PACTBOPEHHBIX BELIECTB PA3JIMYAIOT JIBa KJacCca pPacTBOPOB: PaCTBOPHI
AJIEKTPOJINTOB M  PACTBOPBI  HEAJIEKTPOJUTOB. OTAENBHBIM KJIACCOM  CIIEIyeT
paccMaTpUBaTh pacTBOPHI OJIMMEPOB.

2. B 3aBucumMoCTH OT mpUPOJBI PACTBOPUTEINST PACCMATPUBAIOT BOJIHBIE U
HEBOJHBIE PACTBOPBL.

3. B 3aBUCUMOCTH OT KOHIIEHTpAllU HOHOB H' u OH pa3inyaroT KUCJIbIE,
LIEJIOYHBIE U HEUTPAIbHBIE PACTBOPBIL.

4, [To arperaTHOMY COCTOSIHUIO Pa3JIM4alOT ra30Bble, )KUIKHUE U TBEPIbIC.

JlucnepcHbIe CHCTEMbI — TE€TEPOT€HHBIE CUCTEMBI, B KOTOPBIX OJIHO BEILIECTBO B
BUJIC OYE€Hb MEJIKMX YaCTHI] PAaBHOMEPHO pacmpesiesieHo B 00bEMe apyroro. To Berie-
CTBO, KOTOPOE pachpe/ieieHO B 00BbEME JIPYyroro, Ha3bpIBalOT AUCHepcHO ¢a30ii, BTO-
PO€ BEIIECTBO HOCUT HA3BAHUE AUCIIEPCHOHHOM Cpe/bl.
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Cnoco0bl BbIpaKeHHs COCTABA PACTBOPOB

1) MaccoBasi 10751 (®, % WK J0JAX eAMHUIbI) — TTOKA3bIBAET COJIEpKa-
Hue X rpamm BemiectBa B 100 © pacTBOpa, paBHa OTHOIIEHHWIO MacChl BEIECTBA K
Macce pacTBopa:

Mgemecrra
w=—""-100%
Mpacreopa

2)  Moasnas goas (y) — Oe3pasMepHas BeIMYUHA, PaBHAs OTHOIICHHIO
41CJIa MOJIEH BEIECTBA K OOLIEMY YHCIIy MOJIEHM BCEX BEIIECTB B PaCTBOpE:

Vi
Xi = n
i=1 Vi

3)  Moasipuas konuenTpamus (Cm, MoJib/a wiim M) — TIOKa3bIBaET YUCIIO
MOJIEH BelecTBa B 1 11 pacTBOpa:

m
M-V

1)  HopmaabHas koHueHTpamus (CH, MOJIb-3KB/JI WM H.) — MIOKa3bIBACT
YHUCJIO0 MOJIb-3KBUBAJIEHTOB BelllecTBa B 1 J1 pacTBOpa:

c m
T MyV

I'maposus cosim — 3T0 B3aUMOJEHCTBUE HOHOB COJIM C BOJIOM, KOTOPOE MPUBO-
JTUT K 00pa30BaHUIO CJ1a00i KUCIIOTHI HIIH CJ1a00T0 OCHOBAHMS.

Paznuyaror Tpu THIIA THAPOIH3A:

o TUAPOJIN3 TI0O AaHHOHY (HEOOXOJWMBIM YCIOBHEM THAPOIN3a COJH
SABJIsIETCS 00pa3oBaHue, O KpalHel Mepe, OJTHOTO ¢J1ad0ro OCHOBAHUS UJTU KUCJIOTHI,
MO3TOMY THAPOJIM3Y TOJIBEPTafOTCsA COJIM, OOpa30BaHHBIC CIIA00W KHUCIOTOHW U
CUJIbHBIM OCHOBAHUEM )

o TUAPOJIM3 N0 KAaTHOHY (COJM, 0Opa3oBaHHBIE CJIA0bIM OCHOBAaHHUEM H
CUJIBHOM KHCJIOTOM)
o THJIPOJIU3 MO0 aHHWOHY M KaTHOHY OJHOBPEMEHHO (coyii oOpa3oBaHHbIE

c1a0bIM OCHOBAHHMEM M CITA00M KUCIIOTOM)
Conu oOpa3oBaHHbBIE CUJIBHBIM OCHOBAHMEM M CUJIBHOM KHCJIOTOW THAPOIHU3Y
HE TIOJIBEPTaOTCA.

OKkHuCIAUTENIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu

OKHCIUTEILHO-BOCCTAHOBUTE/IbHBIE PEAKIUU — 3TO PEAKIMH, MPOTEKaro-
M€ C U3MEHEHHEM CTETIEHU OKHUCJICHUS aTOMOB, BXOJISIIUX B COCTAB Pearupyromnmx
BEIIIECTB.
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Crenenb OKMCJIEHHUS — YCIOBHBIN 3apsii aTOMa B MOJICKYJIC, BEIYUCICHHBIN B
MPEANOI0XKEHNH, YTO BCE XMMUYECKUE CBSA3HU B BEUIECTBE UMEIOT MOHHBIN XapakTep.

CrerneHb OKUCIICHUS 2JIEMEHTA B COSAMHEHUU OIMPENEISIOT B COOTBETCTBUH CO
CJIENYIOMMHU TpaBUiaMu: 1) CTENeHb OKUCIEHUS AJIEMEHTa B MPOCTOM BEIECTBE
paBHa HyIIO; 2) anreOpandeckas CymMMa BCEX CTENEeHEl OKHCIIEHHs] aTOMOB B MOJe-
KyJie paBHA HYJIO; 3) MaKCUMaJbHO BO3MOKHAsI (ITOJIOKUTEIbHASL) CTENIEHb OKHUCIIE-
HUSl DJIEMEHTAa COOTBETCTBYET HOMEpY TIPYIIIbI, B KOTOPOM PACIOJIOKEH JIEMEHT B
[lepuoanueckoit Tabnuie .M. Menneneena.

Psin o1eMEHTOB B COCTMHEHHSIX MPOSIBIISIIOT TIOCTOSIHHYIO CTEIIEHb OKUCIICHMUS,
YTO HWCIONB3YIOT TPHU OINPEACICHUH CTETICHCH OKHUCICHUS IPYTHUX 3JIEMEHTOB: 1)
($TOp, UMEIOIINI HAUBBICIITYIO CPEIU AJIEMEHTOB JIEKTPOOTPHUIIATEILHOCTh, BO BCEX
COCIMHECHUSIX UMEET CTENEHb OKUCICHUS —1; 2) BOAOPOI B COSAMHEHUSIX MIPOSIBIISICT
CTEIEHb OKUCIIeHUs +1, kpome ruipuoB MeTauioB (—1); 3) meramisl |A moarpynibl
BO BCEX COCIMHCHMIX MMCIOT CTEICHb OKHCIeHus +1; 4) metamwisl |IA moarpynimsl, a
TaKKe [IMHK U KaJMHUI BO BCEX COCIMHEHUSIX UMEIOT CTENEHb OKUCIeHus +2; 5) cre-
MEHb OKHUCJICHUS aJTIOMUHUS B COSUHEHUAX +3; 6) CTENEeHb OKUCIICHUS KUCIOPO/a B
COCIMHEHHUSX paBHA —2, 32 UCKIIOUeHHEM coeauHeHuii: O,, OF,, O,F,.

Oxkucienne — MPOIECC OTJAYN DJIEKTPOHOB aTOMOM, MOJIEKYJION WJIM HUOHOM,
COMPOBOXK/IAFOIIUICS MOBBIIEHUEM CTEIIEHU OKUCIICHHUSI.

BoccTranoBiieHne - poIecc MPUCOEIMHEHUS SJIEKTPOHOB aTOMOM, MOJIEKYJION
WJITM KIOHOM, COTIPOBOKTAFOIIIMIACS TIOHMYKEHUEM CTEIIEHNU OKHCIICHUSI.

OxucauTeIb — aTOM, MOJICKYJIa WU MOH, MPUHUMAFOIIANA JIEKTPOHBL. Baoic-
Heuwue OKUCIUMenu:

I"amorensr; O,, O3, KMnO,4, KoMnO,

Comu xpomoBbIx kuciot K,Cr,07, K;CrOy

Kucnotel u ux cmecu: HNO3, H,SO4(kon1r.), H,SeO,, HCIO,, HMNO,, «uiap-
ckas Bojka» (cMech koHieHTpupoBanHbix HNO3z; u HCI)

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

Wous! 6maropoxubix Metamios Ag', Au®* u mp.

Xnopun xenesa (111), rumoxaopuTsl, XJI0paThl ¥ IEPXIIOPATHI,

BoccranoBuTesb - aTOM, MOJIEKYJia WM WOH, OTIHAKOIIAN SJIEKTPOHBI. Baorc-
Heuwue 60CCMaHO8UMeNU:

Mertamisi, Bomopon, yraepoa, CO, H,S, SO,, H,SO3 1 ee conu

beckucnoponnbie kuciotel: HI, HBr, HCI, H,S

Comu SnCIZ, FeSO,4, MnSQOy, Cr2(804)3

Coemnuenuns azora HNO,, NH;, NoH,, NO

®docdopucras kucnora HzPO;

OpraHnyeckne COSAMHEHUS: CIUPTHI, ajdbJCTH/IbI, MypaBbUHAS W IIaBEJICBas
KHCJIOTBI, TJIFOKO3a

IMostuMepbl — 3TO BBICOKOMOJICKYJIIPHBIE COCIUHEHHUS, KOTOPhIE XapaKTepu-
3YIOTCSI MOJIEKYJISIPHOM MacCOM OT HECKOJIBKHUX THICSY JI0 MHOTHUX MIJIJTHOHOB.

3amauu ¥ ynpaskHeHus I CAMOCTOSATEIbHOI PadoThI

1. KakoBa maccoBas 1ot (%) pacTBOPEHHOIO BEILIECTBA, €CJIM B pacTBOPE, CO-
nepxkaieM B 250 T Boasl pactBopeHo 12,5 r NaySO,4 ?

2. Tlpu pactBopenun 8 rpammoB Na,CO3z; B 100 mu1 BoJbI TIOJIy9HIIA PACTBOP
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mI0THOCTRIO 1,3 r/Mn. Paccumraiite MaccoByrO J0Jt0, MOJSIPHYIO U HOPMAJIBHYIO
KOHIIEHTPAI[MU TOJYYEHHOTO PacTBOpa.

3. Kakoit 00bE€M pacTBOpa cepHOM KUCIOTHI ¢ MaccoBoi foneit 30% u mioTHo-
cthio 1,180 r/mn TpedyeTcs ais nmpuroroieHus 115 1 0,5 M pactBopa 3TOM KHCIIOTHI.

4. OnpeaenuTe MOJISIPHYIO KOHIIEHTPAIMIO PACTBOpa, €CIU B pacTBope, 00be-
moM 500 mit coaepxkurcss NaOH maccoit 8 r.

5. Omnpenenure, ckosbko rpammoB NaOH conepskurcst 100 mut 20 %, mnotHo-
cteio 1,09 r/em>?

6. Ckonbko rpammoB K,SO4 motpebyetcs ais npurotosieHus 0,5M pactropa,
oobemoM 200 mu?

7. KakoBa maccoBas 1075 (%) pacTBOPEHHOTO BEIIECTBA, €CJIU B PaCTBOPE, CO-
nepsxariem B 350 r Boasl pactBopeHo 25 © CuSO,4?

8. Kakyro Maccy pactBopa ¢ maccoBoit goneit KOH 20% nago npubaButh K
350 r pactBopa ¢ maccoBoi nosneir KOH 70%, yToObI OIy4uTh paCTBOP C MacCOBOM
nosieit KOH 40%?

9. Hanumurte B MOJIEKYJISIPHON U MOJIEKYJIIPHO-MOHHOM (popMax peaxiiuu B3a-
UMOJICHCTBUSL MEXKTY CJICAYIOIIMMU BEIIECTBAMU:

a) B&CIZ u Na,SOy;

0) Na, SOz u HCl,;

B) CH;COOK u H,SOy;

r) KOH u HCI.

10. K 250 mx 10%-roro pactBopa HNO; miotHocTsIO 1,054 /M’ mpubasim
350 Mt 2%-HOro pactBopa TOW K€ KHUCJIOTHI MIOTHOCTHIO 1,009 r/cm°. Borumcinre
MacCOBYIO JIOJIO B MPOLEHTaX U MOJSIPHYIO KOHUEHTPALMIO MOJYyYEHHOIO PacTBOpa,
o0BeM KoToporo paseH 1,5 1.

11. Kakoii 06bem 50%-soro pactBopa KOH (. 1,538 r/em®)rpebyercst mwis
npurotoByieHus 3 11 6%-Horo pactBopa (11.1,048 r/cm3)?

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

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

14. CocTaBbTe MOJIEKYJSPHBIE ¥ HOHHO-MOJICKYJISIPHBIC YPaBHEHUS PEaKIIHiA
B3aMMOJIcicTBUS B pactBopax Mexay: a) K,S m HCIl; 0) FeSO; u (NH,),S;
B) Cr(OH)3; u KOH.

15. CocTaBbTe MOJIEKYJSPHBIE ¥ HOHHO-MOJICKYJISIPHBIC YPaBHEHUS PEaAKIINH
B3anMoJieiicTBus B pacTBopax Mmexay: a) KHCOz; u H,SO4; 6) Zn(OH), u NaOH;
B) CaCl,n AgN03

16. CocTaBbTe MOJIEKYJSIPHBIE ¥ HOHHO-MOJICKYJISIPHBIC YPaBHEHUS PEaKIIHi
B3aMMOJICUCTBUS B pacTBopax Mexay: a) CuSO4 u H,S; 6) BaCO3 1 HNOg; B) FeClj
n KOH.

17. CocraBbTE€ MOJEKYISIPHBIE U MOHHO-MOJICKYJISIDHBIE YPAaBHEHUS peaKIui
B3aMMOJCHCTBUS B pacTtBopax Mexay: a) CdS m HCI1; 6) Cr(OH); u NaOH;
B) Ba(OH), u CoCl,.

18. CocTaBbTe MOJIEKYJSPHBIE ¥ HOHHO-MOJICKYJSIPHBIC YPaBHEHUS PEAKIIHA
B3auMojieiicTBUs B pactBopax mexnay: a) H,SO, u Ba(OH),; 6) FeCl; u NH,OH;
B) CH3COONa u HC1.
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19.  CocrtaBbTe MOJNEKYJSIPHBIE U HOHHO-MOJIEKYJISIpHbIE YPAaBHEHUS peakuit
B3aMMOJICUCTBUST B pacTBopax mexay: a) SN(OH), u HCI1; 6) BeSO, u KOH;
B) NH,C1 u Ba(OH),.

20. CocraBbTe MO TPU MOJEKYJSIPHBIX YPAaBHEHHUsS pEaKIIUil, KOTOpPbIE BbIpa-
KaroTCs HOHHO-MOJICKYJIIPHBIMH YPAaBHCHHUAMMU:!

a)  Mg® + COs* =MgCO,

6) H'+OH =H,0.

B) CaCO;+2H"=Ca®" + H,0 + CO,

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

x)  Pb®+2J =PbJ,

21. CoctaBbTe MO TPU MOJEKYJISPHBIX YpaBHEHHUS pPEakKiMii, KOTOpPbIC BbIpa-
JKaroTCsl HOHHO-MOJICKYJIIPHBIMHU YPaBHCHUSIMMU

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

Cd** + 20H = Cd(OH),

H+ + NOgi = HN02

22. CocTaBbT€ MOJICKYJSIPHBIE YpaBHEHHsI pPEaKIUi, KOTOPBIE BBIPAXKAIOTCS
HMOHHO-MOJICKYJIAPHBIMU YPABHCHUAMMU:

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

6) HCO3 +H+:H20+C02

B) Ag'+Cl=AgCl

23 HanummuTe ypaBHEHUS THIPOJIM3a BEIIECTB (IO CTYNEHSIM U CYyMMapHOE) B
MOJICKYJIAPHOM, ITOJJTHOM M COKPAIICHHOM HOHHOM BHIAAX, YKAXKHUTC PCAKIIHNIO CPCAbI
H THUII rnaponma.

a) AlCl; e) MnCl,
6) KZSO3 )K) FG(NOg)g

B) CaCO, 3) MnSiO,
F) C&(NOg)g I/I) NiSO,
)1) B&(CHgCOO)z K) Naz;AsO,

24. Kakne u3 mepeuncleHHbIX HWKE COJIeH OyIyT MOABEPTaThCs THAPOIHA3Y:
Na,COj3, CuCl,, NH;NOs? Hanuimre mojHble ¥ COKpPAIIEHHBIC HOHHBIE YPAaBHEHHS.

25. Kakue u3 mepedncieHHbIX HUXKE COJIel OyIyT MOABEPraTthbCs THAPOIIU3Y:
Na,SiOs, KCI, Ca(NO3),? HanuiuTe mojiHbIe ¥ COKPALICHHBIC HOHHBIC YPaBHCHHUS.

26. MeToaoM 2JIEKTPOHHOTO OanaHca moadepure KodhPUIMeHTHI:

a) HI + SOz—> 12+ S+ HZO

6) MnO, + HCI — MnCl, + C|2 + H,0

B) KCIO3+ S— KCI + SO,

F) n+ H2804 — /ZnSO, + HQS + H20

YKakHTE TPOIECChl OKUCICHUS W BOCCTAHOBJICHHUS, OKHCIUTEIh U BOCCTAHO-
BUTEJIb.

27. 3aKOHUUTH COCTABJICHHE YPaBHEHUH OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii METOJOM 3JICKTPOHHO-HOHHBIX TOJIYPEaKIUi, yYKa3aTh OKHCIHUTEIb M BOC-
CTaHOBUTEIIb:

a). C|2 + SOZ + Hzo —> HZSO4 + ...

6) H202 + KMnO4 + H2804 — Og + ..

B). |2 + K28n02 + KOH — K28n03 + ...
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F) . H,S + HNO3(K0HLI) — H,SO, + ...

7). FeSO, + KMnO, + KOH —> Fe(OH)s + ...
¢). KI + KMnO,4 + HCI — KIO;3 + ...

)K) Cu+ HZSO4 (komm.) — CUSO4 + ..

3). Brz + st + Hgo —> H2804 + ...

H) Ag + HNO; (pas6.) — AgNO3 + ...

K) Na|O3 + SOZ + Hzo — Nal + ...

TEMA: Kanaccupurkanus BemectB. IIpocTbie BemecTBa.
OcHOBHBIE KJIACCHI HEOPTrAaHNYECKUX M OPTaHUYECKUX COeTUHEHUI.
XHUMHS 3J1€eMEeHTOB.

OO0mme XuMHYECKHE CBOIICTBA 3JIEMEHTOB.

- METAJZINYHOCTh U HEMETAUIMYHOCTD DJIEMEHTA;

- KHCJIOTHO-OCHOBHEIE CBOICTBA DJIIEMEHTA;

- OKHCJINTEIBLHO-BOCCTAaHOBUTEILHBIE CBOMCTBA DIIEMEHTOB.

MeTaIHYHOCTEL M HEMETATIHYHOCTD

KoruecTBEHHO METAUTMYHOCTh M HEMETAIIMIHOCTD OMPEACIIIOTCS dJICKTPO-
OTPHIATEIILHOCTBIO JJIeMEeHTa. UeM HIDKE 3JIEKTPOOTPHUIIATEIBHOCTh, TEM OOJIbIIe
AJIEKTPOTIOJIOKHUTEIIBHOCTD, T.€. CHIIbHEE BBIPaXKCHBI METAJUTUYECKHE CBoWcTBA. UeM
0O0JIBIIIE IIEKTPOOTPHIIATESILHOCTD, TEM CHIIbHEE HEMETAINTHYCCKIE CBOMCTRA.

[To meprogaM METAIUIMYHOCTh YMEHBIIASTCS, HEMETAJUTMYHOCTh YBEINYHBACT-
cs. ITo rpymmaM MeTauIM4ecKue CBOMCTBA Bo3pacTaroT. CaMbIM SPKO BBIPaKECHHBIM
METaJUIOM SIBJIICTCS LIE3UH, HEMETaIIIOM — (DTOP.

Kucia10THO-0CHOBHBIE CBOMCTBA

DICKTPONOIOKHUTEIbHBIC METaUIbI (IIEJ0YHBIC) 00pa3ylOT CaMble CHUJIbHBIC
OCHOBaHMS. DJICKTPOOTPHUIIATEIbHBIC JJIEMEHTBI 00pPa3yT CHUJIbHBIC KHCIOPOICO-
JepIKaIIie KACIOTHI.

NaOH — cunpHO€ ocHOBaHUE (I11€7I0Yb)

Mg(OH), - ciraboe ocHoBaHue

Al(OH); — amdoTepHOE coeqHEHHE

H,Si0; — ou. ciabas kuciora

H3PO, — cpenuss kuciora

H,SO, — cunpHas kuciaora

HCIO, — ou. ciiibHas KuciIOTa

[To meprogam crmocoOHOCTh K 00Opa30BaHUIO OCHOBAHUN YMEHBIIIAETCS U yBE-
JUYUBACTCS CITIOCOOHOCTh K 00pa30BaHUIO KHUCIIOT.

B rpymmax 371eKTpooTpHUIaTeIbHBIX 3JICMEHTOB HapacTaeT Chila OCCKUCIOPO/-
ueIX kuciot: H,O, H,S, H,Te.

B rpymmax 37eKTpoIoIoKUTEIBHBIX JIEMEHTOB HApacTaeT CHJIa OCHOBAaHWI:

Be(OH),, Ba(OH),
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OKHCIUTEIBHO-BOCCTAHOBHUTEIbHDBIE CBOMCTBA

HaunGoiee 3mekTpooTpuIiaTeIbHbIC JIEMEHTHI SBJISFOTCS CHIIbHBIMU OKHUCITATE-
JISIMH, @ 3JICKTPOITOJI0KUTEIBHBIC IIEMCHTHI, IEJI0YHbIC METAJUIBI SIBJISIOTCS BOCCTA-
HOBUTEIISIMH.

[To meproaM BOCCTaHOBUTEILHBIC CBOMCTBA OCIIA0CBAIOT U BO3PACTAIOT OKHUC-
JIATEIbHBIE CBOMCTBA DJIEMEHTOB.

Il meprox: B mocnenoBarenbHocTd Na, Mg, Al, Si, P BoccraHoBUTENIbHAS CITO-
COOHOCTh YMEHBINIACTCS, OKUCIUTENIbHAS CIIOCOOHOCTH PACTET B IMOCIEI0BATEIHHO-
ctu P, S, Cl.

OxHCIUTETBbHBIE CBOMCTBA JJIEMEHTOB 3aBHCAT OT YHCIA MPOSIBISIEMBIX UM
crenieHel okucienus. [1o mepuoy 3to yucio Bo3pacraeT (Na— 0, +1, a Cl — mects).

[To rpymnmaMm yBEeIWYMBAETCS BOCCTAHOBUTEIbHAS M YMEHBIIACTCS OKHCIIH-
TEIbHAs CIIOCOOHOCTH:

Il rpynna — Be, Mg, Ca, Sr, Ba Camblii CHIIBHBIM BOCCTAHOBUTEIb — Oapuit

VIl rpymna — Fe, Cl, Br, | — camblii c1a0bIit OKHCIUTENb — WO/

B nacrosiee Bpems uzBectHO Oosiee 100 ThICSY HEOPraHUYECKUX BEIICCTB.
Bce Heopranmdeckue BeliecTBa MOKHO pa3eiuTh Ha Kiacchl. Kaxapii kiacc o0b-
€MHSET BEIIECTBA, CXOAHBIC II0 COCTABY U 110 CBOMCTBAM.

BaknelmMu KiraccaMu CJIOKHBIX HEOPTaHUUYECKUX BEIIECTB SIBIISIIOTCS: OK-
CHbI, OCHOBAHMS, KHUCIOTBI, COJIU.

Oxcudvl — 3TO COCTUHEHHsSI ABYX 3JIEMEHTOB, OJHUM W3 KOTOPHIX SBIISICTCS
kuciopon. Oomas popmyina okcuaos: Iy Oy

X — 3TO YHCJIO aTOMOB 3JIEMEHTA, Y — YMCJIO aTOMOB KHUCJIOPO/Ia.

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

Oxcunbl KIaCCUPUIUPYIOTCS B 3aBUCUMOCTH OT TOTO, KaKMM 3JIEMEHTOM OHH

00pa3oBaHbI:
OKCHJIbI
OcHOBHBIE AMdoTepHbIe Kucjorsubie
ObpasytoTca meTan- Al,03, BeO, ZnO, PbO, Cr,05, SnO, O6pasyloTca HemeTannamu u
namu (MgO;CrO;CuOun MeTanlaMu B BbICLINX
ap.) S0 3, GeO, GeOy, Sb; 05, MnO, CTeneHAX OKUC/IeHUSA

1 ap- (COy; P,O;; Mn;0, 1 p.)

OCHOBHBIMH OKCHJAMU Ha3bIBAIOTCS TAKUE, KOTOPBIE MIPU B3aUMOIECHCTBUU C
KHCJIOTaMU 00pa3yroT cojib U BoAy. COeIMHEHHs 3TUX OKCHUIOB C BOJOM OTHOCAT K
KJ1accy ocHoBaHuH (Harmpumep, okcuay Na,O coorBercTByeT ocHoBanne NaOH).

KucaoTHBIMM OKCHIAMH Ha3bIBAIOTCS TAKUE, KOTOPbIE MPU B3aUMOJEHCTBUU C
OCHOBaHMSIMU 00pa3yroT coiib ¥ Boay. CoeAMHEHUS ATUX OKCUJIOB C BOAOW OTHOCST K
KJaccy kuciot (Hanpumep, okcuny P,Os coorBetctByeT kucinota H3PO,, a okcuny
C1,0; - kucaora HCIOy).

K amdorepHbIM OKCHMIaM OTHOCSTCA TAaKHE, KOTOPbIE B3aUMOJECUCTBYIOT C
KHCIIOTaMU M OCHOBaHUSIMU C 00pa3oBaHUEM COJIM U BOAbl. COEAMHEHUS STUX OKCH-
JIOB C BOJIOM MOTYT MMETh KaK KUCJIOTHBIE, TAK U OCHOBHBIE CBOICTBA (Hampumep,
amdorepromy okcuay ZnO coorBerctByeT ocHoBanue Zn(OH), u xucnora H,Zn0O,).

18



OcHosanusi — 3T0O CIIOXKHbBIE BEIIECTBA, MOJIEKYJIBI KOTOPBIX COCTOSAT U3 aTOMa
MeTajlla U OJTHOM WJIM HECKOJIbKUX TUAPOKCHIIbHBIX rpyri — «OH»

®opmyna ocHoBanuii: Me(OH),

X — YUCJIO TUJIPOKCUIIBHBIX TPYII, pABHOE BaJIECHTHOCTH METaJLjIA.

[Mpumepsr ocHoBanuii: NaOH, Ba(OH), Fe(OH)su T.1.

Kucnomwr — 310 criokHble BEIIECTBA, COACPIKAIUE aTOMbI BOJOPO/1a, KOTOPhIE
MOTYT 3aMelaTbes aromamu Metasuia. O6mas popmyna kuciot: Hy(Ac)

X — YHCJIO aTOMOB BOJIOPO/Ia, PABHOE BAJICHTHOCTU KUCJIOTHOTO OCTATKa,

AcC — KUCJIOTHBIA OCTaTOK.

[Tpumepsr kuciot: HCI, H,; SO4, H3 PO 1 1.1

Conu — 3TO CIOKHBIE BEIIECTBA, COCTOSIINE U3 ATOMOB METAJIJIa U KUCIIOTHBIX
OCTaTKOB.

Dopmyia coneii: Me, (Ac)y

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

3amavu M ynpaskHeHus I CAMOCTOATEIbHOI PadoThI

Tecr. a) Cl,0v;

1. DneMeHT ¢ 2IEeKTPOHHOU KOH(UTY- 0) Cl,03;

pauueil  BHEIIHErO0  3JIEKTPOHHOTO B) Cl,Os;

ypoBHs aToMa 35°3p°: r) Cl,0.

a) A30T; 6. ®opMyna BellecTBa ¢ MOHHOM CBS-
6) docdop; 3bI0:

B) Kucnopon; a) Ny;

r) Apros. 0) H,0;

2. Pax sneMeHTOB, KaXKJIbId M3 KOTO- B) KCI;

PBIX OTHOCUTCA K S-CEMEUCTBY: r) HCI.

a) Mg, CI, Ba; 7. P 3IeMEHTOB, PacrojIOKEHHBIX B
0) Na, K, Fe; MOpPsIJIKE BO3pacTaHUs 3HAYEHUM OTHO-
B) Si, Ti, Ge; CUTEJIBHOM 3JICKTPOOTPHUIIATCIIBHOCTH:
r) He, Li, Ba. a)N, O, C;

3. Ywucio BaJCHTHBIX DJICKTPOHOB B o) Cl, Br, I;

aToMe yriiepojaa B BO30YXKIEHHOM CO- B) O, S, Se;

CTOSIHUMU: rsS,oO,F.

a) l; 8. XMMUYECKHUNA AJIIEMEHT, NOHBI KOTO-
0) 2; pOTO UMEIOT 3apsija 2+:

B) 3; a) Kanmi;

r) 4. 0) Maruwii;

4. TTapa 31€MEHTOB, CXOJIHBIX MO JJICK- B) Cepa;

TPOHHOMY CTPOEHHUIO U CBOWCTBAM: r) XJmop.

a)Pus; 9. BemiecTBo, MEXIy MOJEKYJIaMHU KO-
6) Ku Mg; TOPOTrO 00pa3yrTCsi BOJOPOJHBIC CBSI-
B) Sr u Ba; 3U:

r) Na u Ag. a) AMmuak (x);

5. ®opmyna OKCHIIa, COOTBETCTBYIO- 0) Azor;

IETO THAPOKCUITY, GopMyna KOTOPOTO B) O30H;

HCIO,: r) MeTaH.
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10. XapakrepucTuka peaklHH, ypaB-
HEHUE KOTOPOU

2KCIO; = 2KCI + 30,

a) 3amemienusi, OBP, obpatumasi;

0) paznoxxenusi, OBP, neoOpaTumas;

B) paszioxenus, He OBP, neobparu-
Masi;

r) oomena, OBP, obpatnmas

11. ®opmyna BemecTBa, B KOTOPOM
MaccoBas JI0JIS JKeje3a HanOOoJbIas:

a) FeO;

0) Fe.0s;

B) Fe30y;

r) Fes.,.

12. O6bem (H.y.) XJI0pa, HEOOXOTUMBIIA
JUIs1 CKUTaHUA 32 T MeIU, paBeH

a) 11,2 m;

0) 16,8 1;

B) 22,4 n;

r) 33,6 .

13. Psag »meMeHTOB € OIMHAKOBBIM
YHCJIOM YHEPTETUYECKUX YPOBHEH:
a)C, P, ClI,

0) K, Ti, Sc;

B) He, Ar, Kr;

r) Ca, Zn, Se.

14. DnieMeHT ¢ PMEKTPOHHON KOHDUTY-
paumeit atoma ....3s°3p%3d*4s*:

a) Kanwuii;

0) bpowm;

B) Turas;

r) Apros.

15. Yucnao BaJICHTHBIX JJICKTPOHOB B
aTOME CEepbl B CTAIIMOHAPHOM COCTOSI-
HUU:

a) 2;

0) 4;

B) 6;

r) 8.

16. DnemeHT, aTOMBI KOTOPOTO HanOo-
Jiee CXOIHBI IO DJIEKTPOHHOMY CTpOe-
HUIO M CBOWCTBAM C aTOMOM KaJIbIIUS:
a) Cxanauii;

0) luHk;

B) CTpOHIINIA;
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r) Kanuii.

17. Wonbl, wuMeOmME 3JICKTPOHHOE
CTpOCHHE, OJMHAKOBOE C aTOMOM ap-
rOHa:

a) CI", Ca*", §%;

6) Mg* , P*, K*;

B) Na*, Sc**, Fe*";

r) AP, CI', K.

18. ®opmyna BemiecTBa, B KOTOPOM y
OJTHOTO W3 3JIEMEHTOB CTENEHb OKHC-
JICHUS ¥ BAJICHTHOCTH HE COBITAJIAIOT:
a) NaH;

B) CHy;

r) HNO;.

19. BemiecTtBO ¢ KOBaJ€HTHOW MOJISIP-
HOM CBSI3BIO:

a) ®ocdumn;

0) I'padur;

B) Anmas;

r) Bona.

20. XMHAYECKHM 3JIEMEHT, CIIOCOOHBIH
00pa3oBBIBaTh W TIOJIOKHUTEIBHBIC, U
OTpHUIIATEITHLHBIC HOHBI:

a) Bogopon

0) I'enuit;

B) Harpwii;

r) @Top.

21. BemecTtBO, MEXIy MOJEKYJIaMH
KOTOPOTO O0pa3yroTCs BOJOPOHBIC
CBSI3U:

a) MeraHanb;

6) Meranou;

B) Bonopog;

r) 'mapun HaTpus.

22. XapakTepHCTHKa peaklluu, ypas-
HEHUE KOTOPOH

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

a) coenunenus, OBP, o6patumas;

0) 3amemenns, OBP, HeoOpaTnmast;

B) oomeHa, He OBP, HeoOpaTumast;

r) coenuaeHusi, OBP, neoOpaTumas.
23. ®opmyrna BemecTBa, B KOTOPOM
MaccoBas J0JIs XpoMa HauOOJIbIIas:

a) CrO;



6) Cr03;

B) CrOg;

r) Cr(OH),.

24. O6beM (H. y.) XJIopa, BCTYNHUBIIHMA
B PEAKIINIO C 2MOJTb JKeJie3a, PaBeH:

a) 22,4 m;
0) 44,8 i;
B) 67,2 m;
r) 89,6 5.

PA3JAEJI: Opranuveckas XuMus

Bonpocwt ona camokonmpons

1. Teopust cTpo€HUS OPTAHUYECKUX
coenunenn A. M. bytieposa.

2. Knaccudukaiusi opraHu4ecKux
BEIIECTB.

3. Peakuuu B OpraHUYECKOW XU-
MHH.

4. HoMeHkJIaTypa OpraHHYECKHX
BEIIECTB.

5. Buael u3omepun OpraHM4ecKux
BEIIECTB.

6. AJKaHBI: COCTaB, CTPOCHHE,
M30MEpHUs, HOMEHKJIATypa.

7. ANkaHbl: TIOJTy4YE€HUE, CBOWCTBA,
MIPUMEHEHHUE.

8. AJKEHBI: COCTaB, CTpPOCHHE,
M30MEpPHUs, HOMEHKJIATypa.

9. AJNKeHBI: MOTy4YEeHUE, CBOMCTBA,
MIPUMEHECHHUE.

10. AJnkuHBI: CcOCTaB, CTPOCHHE,
HM30MepHsi, HOMEHKJIaTypa.

11. AJnKuHBI: TOJy4YEHHUE, CBOU-
CTBa, MPUMEHEHUE.

12. AnkaaueHsl.

13. Apomaruueckue yTrieBOJI0po-
ne1. CBoiicTBa OeH3011a.

14. IlpupoaHble MCTOYHUKHU YTIIE-
BOJOPOJIOB.

15. Crmptbl. OTHOATOMHBIE CITUPTHI.

16. ®enomn.

17. Anpaeruapl U KETOHBI.

18. KapOoHOBbIE KHUCIIOTHI.

19.Cnoxusie 3¢upsl. Kupsl.

20. YrneBoasl. MoHOCaxapuIbl.

21. Yrnesoasl. [lonncaxapuael.

22. AMUHBI.

23. AMUHOKHCIIOTHI.

24. benku.

25. [lomumepsl, cOCOOBI UX TOJTY-
YEHUS.

TEMA: YriaeBoaopoabl
AJIKAHBI (ITAPA®UHBI)

K npenenbHBIM yriieBoopoaaM — ankanaM (napadussl, ot yiat. parrum affinis
—MAaJI0aKTUBHBIN) OTHOCSITCSI COEIMHEHUS C OTKPBHITOH 1IETbI0, B KOTOPHIX aTOMBI yT-
Jepoa COSAMHEHBI PYT C APYrOM MPOCTHIMU (OJAMHAPHBIMU) CBSA3SIMU, 4 OCTAIILHBIC
cBOOOMHBIE WX BaJICHTHOCTH HACHIIICHBI aTOMAaMH BOJOpoja. UieHbl TomMoornde-
CKOT0 psijia MPeJIeTbHBIX YTIEBOA0PO0B 0TBeUatoT obuiel hpopmyne CyHopqp.

CrtpoeHue ajIkaHOB

DIEKTPOHHOE ~CTPOCHHE aTOMa 52
yriaepoaa u3o0paxaercs CIleayOIUM 1 EE
o6paszom: 15°25°2p® Wik cxeMaTHIeCKH °

Ha BHemHel 000510uke UMEIOTCA J[BAa HECTIAPEHHBIX 3JIEKTPOHA, CIEA0BATEb-
HO YTJIEpOJ JOJDKEH ObITh ABYyXBajieHTeH. OHAKO B MOAABISAIONIEM OOJBIIMHCTBE
CJIy4aeB YyIJIepOJ B OPraHMYECKHX COEAMHEHHUAX YETHIPEXBAJEHTEH. DTO CBSI3aHO C
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TE€M, YTO NpH OOpa30BaHUU KOBAJIEHTHOM CBSI3M aTOM YIJIEpOJia MEPEXOJUT B BO3-
OyXJE€HHOE COCTOSIHHE, TP KOTOPOM AJIEKTPOHHAs Mapa Ha 2S- opourtanu pa3oOiia-
€TCSl ¥ OJIMH AJIEKTPOH 3aHMMAET BaKaHTHYIO P-OpOUTAb.

26222 26" B
152%

152ty

B pesynbrare uMmeeTcsl y)Ke He JiBa, a YEThIpE HECIAPEHHBIX 3JieKTpoHa. [lo-
CKOJIBKY 3TH YETBIPE AJIEKTPOHA PA3IUYHbI (2S- U 2P- 3JIEKTPOHBI), TO AODKHBI ObI
OBITH Pa3JIMYHbI U CBSI3U y aToMa yriepoja, OJHAKO OJJHO3HAYHO MOKa3aHO, YTO OHU
paBHO3HauHbI. OKa3bpIBaeTCs MpH "cMEIIeHNH" YeThIpex opOuTaneil Bo30yKICHHOTO
aToma yriieposa (0HOH 2S- u Tpex 2p- opOuTasiell) o0pa3zyroTcs YEThIpE PABHOLICH-
Hble SP°- rubpuHbIe opOuTama. OHM UMEIOT (OPMy TAHTEIH, OJHA U3 MONOBUH KO-
TOPO#i 3HAYMTENHHO GOMbIIE JPYroif. BeiecTBIE B3AMMHOTO OTTAIKMBAHHS SP - TH-
OpuaHble OpOMTAIM HAMpaBJIEHbl B IMPOCTPAHCTBE K BEPIIMHAM TETPAdJpa U YIJIbI
MEXKy HUMHU PaBHBI 109%28" (Hanbosee BBITOTHOE PACTIOIOKEHHUE.

CrtpoeHue MOJIEKyJIbl METaHA

AJIKEHBI (OJIE®@UHBI)
AJIKeHAMU WM OJic(UHAMH, WIIH STHICHOBBIMH YTJIEBOJAOPOIaMHU HA3BIBAIOTCS
YTJICBOIOPOBI, COJIEPIKAIIIE B MOJICKYJIC OJHY JBOMHYIO CBSI3b M UMEIOIINE OO0
bopmyny CyHan.

CrtpoeHue 3TeHa (3TUJIEHA)

VIJIepo/IHbIe aTOMBI B MOJIEKYJIE STHICHA HAXOAATCA B COCTOSIHUHU SP°- THOPH-
IU3aluy, T.€. B TMHOpUIN3alluy Y4acTBYIOT OJIHA S- U JABE p -OpOUTAIH.

B pesynbTaTe Kax/Iblii aTOM yriepoga o6agaeT TpeMsl THOPHIHBIME Sp° -
OpOUTANISIMU, OCH KOTOPBIX HAXOMASTCS B OAHOW IJIOCKOCTH mox yrioM 120° apyr k
IpYTy, U OJJHOM HETMOPHUIHON TaHTee00pa3HOU P-OpOUTAIBIO, OCh KOTOPOM pacro-
JIOKEHA IO IPSAMBIM YIJIOM K IIJIOCKOCTH OCEH TpeX sp2 —opbOuTtaneit. OgHa U3 Tpex
ruOpUIHBIX OopOuTaneil aroma yriepoja MepeKpbiBaeTcsd ¢ MOJA00HOW OpOUTaJIBIO
apyroro aroma yriepoja. Jljis aqkeHOB HamOoJee TUMHYHBIMU SIBJISIOTCS pPEaKIUU
MpUCOEIMHEHUs. B HUX JBOITHAs CBSI3b BBHICTYMNAET KaK JOHOP 3JIEKTPOHOB, OITOMY
IUI QJIKEHOB XapaKTePHbI pEaKkLUu 3JIEKTPOPHILHOTO MPUCOEIUHEHUS.

HN3omepust

1. CtpykTypHas (M30MepHsl YIJIEPOJHOTO CKEJIETa, IOJIOKEHHSI IBOMHOM CBSI3M).
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2. [IlpoctpanctBeHHass (reoMeTpuyecKkas, LHUC- TpaHC- M30MEpuUs) —
0o0yCJIOBJIEHa OTCYTCTBHEM CBOOOJHOTO BpAILlEHUS aTOMOB, CBSI3aHHBIX JBOIHOM
CBSI3BIO.

CH, H CH, CH

\ e N S
= o=
. % “
H Z H3 H H
TpaHC-I/ISOMCp HI/IC-I/I3OMep

MeTunbHblE TPyHNbl MOTYT paclojliaraTbCs Kak IO OJHY CTOPOHY JIBOMHOM
CBs3U (LIMC-U30MEp, JIaT. CiS - Ha 3TOM CTOPOHE), TaK U IO pa3Hble CTOPOHBI (TpaHC-
U30Mep, JaT. trans- uepes, Ha ApyroM cropoune). [IpeBparieHre M30MepoB Apyr B
Ipyra HEBO3MOXKHO 0€3 pa3phiBa IBOWHOMN CBS3H.

3. MexknaccoBast u3oMepus (M30MEPHBI LIUKIOAIKAHAM ).

JAUEHOBBIE YI'VIEBOJAOPO/AbI (AJIKA/IMEHDBI)

JlueHoBbI€ yIIIEBOJOPOABI MM AJIKAJAUEHBl — 3TO HEMpPENEIbHbIE YIIIEBOI0PO-
TIbl, COJIEpIKAIIe JIBE JIBOWHBIE YIiiepoj - yriiepoanbie cBsi3u. Obmas gopmyna an-
kagueHoB C,Hap.o.

CrtpoeHue ajikaueHOB

ATOMBI yIIIepoia B MOJIEKyle OyragueHa-1,3 HaXOmsITcs B Sp° - THOPHUIHOM
COCTOSIHUH, YTO O3HAYAET PACMHOJIOKEHUE ITUX aTOMOB B OJHOU IIIOCKOCTH W HalIU-
Yyie y KaKJI0T0 U3 HUX OJHOM p- OpOUTaIH, 3aHITOW OJTHUM DJIEKTPOHOM U Pacroio-
KEHHOU MEPIECHIUKYIISIPHO K YIIOMSHYTOU ITIOCKOCTH.

Kayuyku

B 1932 roay C.B. JleGeneB pazpaboTan crnocod CUHTE3a CHHTETHYECKOIO Kay-
YyKa Ha OCHOBE OyTajJMeHa, MoJly4aeMoro u3 cnupra. M nuue B msaTHaecsIThIe TOAbI
OTEUECTBEHHBIC YUEHBIE OCYLIECTBUIN KATAIUTUYECKYIO CTEPEONOIMMEPHU3ALUIO TU-
€HOBBIX YIJIEBOJIOPOJOB M MOJIYYHIIA CTEPEOPETYISIPHBIA KaydyK, OJM3KHUIA 1O CBOM-
CTBaM K HaTypaJlbHOMY Kayudyky. B HacTosiiiee BpeMsi B MPOMBIIIICHHOCTH BBIITyC-
KaloT Kay4yK, B KOTOPOM COJIEpYKAHUE 3BEHbEB U30MPEHA, COCAMHEHHBIX B MOJIOXKE-
Huu 1,4- nocturaer 99%, Torga Kak B HaTypaJbHOM KaydyyKe OHU COCTaBISIOT 98%.
Kpome TOro, B mpOMBIIIJIEHHOCTH MOJIy4alOT CUHTETHYECKHE KAyYyKH Ha OCHOBE
JIPYTUX MOHOMEPOB —(M300yTHIIEHA, XJIOPOIIPEHA) U HATYPAIbHBINA KaydyyK YTpaTHII
CBOE MOHOITOJIBHOE ITOJIOKEHUE.

AJIKMHBI (AHETUJIEHOBBIE YI'JIEBOAOPO/bI)

AUETHIICHOBBIMH  YTJIEBOJIOPOIaMU  (aJTKWHAMH) HAa3bIBAIOTCS HEMpEIeIbHbIC
(HEeHaCBILIICHHBIE) YTIIEBOIOPOIBI, COACPIKAINE B MOJIEKYJIE OJHY TPONHYIO CBSI3b U
uMmerorue ooyt dhopmyny CyHazno. PogoHauarbHUKOM TOMOJIOTHYECKOTO psijia ITUX
YTI€BOA0POAOB sBisieTcs aneTuiieH (3tun) HC=CH.
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CTpoeHne aneTujieHa

VYraepoaHble aTOMbl B MOJICKYJIE alleTUJeHAa HaXOASATCA B COCTOSIHUHM Sp-
ruOpUAM3aluk. DTO O3HAYaeT, YTO KaXIbl aToM yriepojaa o0jamacT IBYMs TH-
OpUIHBIMH Sp- OPOUTAISIMU, OCH KOTOPBIX PACIOJIONKEHBI HA OJHOM JUHWUU O] YT-
om 180° JPYT K JIPYTY, a IBE P- OPOUTAIN OCTAIOTCS HETMOPHTHBIMU.

JI1s1 alIKHHOB XapaKTEPHBI BCE PEAKIMKU MPUCOSTUHECHHS, CBOMCTBEHHBIC aJIKe-
HaMm. Kpome Toro, "He3amenieHHbIe" aJKUHBI TPOSIBIAIOT KUCIOTHBIE CBOMCTBA, CBS-
3aHHBIE C OTHICIUIEHUEM MPOTOHA OT aToMa YIJEpoJia, COCTABJISIONIETO TPOWHYIO
CBSI3b.

HN3omepusn

1. CtpykTypHast (M30MepHsl YIIIEPOJHOTO CKeJeTa, MOJIOKEHHSI TPOMHOM CBSI3H).

2. MexxkiaccoBasi uzoMepust (M30MEPHBI AJIKATUECHAM).

APOMATHYECKHME YIVIEBOAOPO/bI

CTtpoenne Mos1eKyJIbl 0€H30/12. ApDOMAaTHYHOCTD.

ApomaTH4ecKue YIriieBOJIOPObl (apeHbl) — 3TO YIIIEBOJOPOAbI, MOJIEKYJIbI KO-
TOPBIX COJEPKAT OJHO WM HECKOJIbKO OEH30JIbHBIX Kousel. O6rmias dhopmyrna romo-
JIOTUYECKOTO psifia apOMaTHYECKUX YIiieBo10po 0B CyHons.

[IpocTeiimmm mpeAcTaBUTENIEM apOMaTHYECKUX YTIIEBOJOPOJIOB SIBIIAETCS OCH-
3011, MoJIeKyJsipHas (popmyna kotoporo CgHg. YcranoBieHo, 4To Bce aTOMBI yriiepoia B
MoJieKyJie OeH30J1a JIe)KaT B OAHOM IJIOCKOCTH, 00pa3ysl MPaBWIbHBIA MIECTUYTOJbHUK.
Kaxxaplii atom yriepoja cBs3aH ¢ OHUM aToMOM Bojiopoza. it u3o0paxkeHus: MoJie-
KyJIbl O€H30J1a MOJIB3YIOTCS CICAYIOIMUMU CTPYKTYPHBIMU (hOPMYITaMHU:

He _C. _H
\(l:l/ Q(l:/ ©
c. ~C

®opmyinbl npemtoxua B 1865 r Hemenkuit xumuk ABryct Kekyne u ux wuc-
MOJIB3YIOT /10 CUX MOp U Ha3bIBatoT popmynamu Kekyie.

Hcropuyeckn Ha3BaHHE «ApPOMATHYECKHE YTIJIIEBOAOPOIBD) CIIOXKUIIOCH IMOTO-
MY, YTO MHOTHE MPOU3BOJIHbIE OEH30J1a, KOTOPbIE MEPBBIMU ObUIN BBIJIEIEHBI U3 MIPU-
POJHBIX HCTOYHUKOB, 001a/1ali NPUATHBIM 3anaxoM. B HacTosiiiee BpeMs 1o MoHs-
THEM «apOMATUYHOCTBY MOAPA3yMEBAIOT, MPEXKIAE BCErO, OCOObIN XapaKkTep peakiu-
OHHOI CIOCOOHOCTH BEIECTB, OOYCJIOBJIEHHBIH, B CBOIO OY€pe/lb, OCOOCHHOCTIMU
CTPOECHUS MOJIEKYJ 3TUX COCIUHEHUM.

B cootBercTBUU ¢ MonekynsapHoi dopmyroit CeHg OeH301 sBNIsIETCS HEHACHI-
IICHHBIM COEIMHEHUEM, U MOXKHO OXHUAaTh, YTO JJISL HETO ObUIH ObI XapaKTepHBI TH-
MIWYHBIE I AJIKEHOB peakUuu nprucoearuHeHusi. OHAaKO B yCIOBHSX, B KOTOPBIX aJl-
KEHbI OBICTPO BCTYMNAIOT B PEAKIMH MPUCOECIUHEHUSI, OEH30JI HE pearupyeTr Win pea-
TUpyEeT MEIJICHHO. beH30JI He JaeT M XapaKTEPHBbIX KAYECTBEHHBIX PEAKIUi, CBOU-
CTBEHHBIX HEMpEJEeIbHBIM YIIIEBOJOPOAAM: OH HE 00eClBEUMBAET OPOMHYIO BOAY U
BOJIHBIM PacTBOP MEPMAHraHATa KaJIMsl.
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HN3omepusn

1. CtpykTypHas uzomepus

a) U30MEpHUs MOJIOKEHUS 3aMECTUTENIEH B OEH30IbHOM KOJIbIIE

Ecnu ¢ 6eH307bHBIM KOJIBIIOM CBSI3aHBI JIBA 3aMECTUTENS, TO OHU MOTYT HaXo-
JTUTHCS B TPEX Pa3IMYHBIX MOJOKEHUSX OTHOCUTEIBHO NIPYT ApyTa: psaoM (Takoe
MOJIO’KEHHE 0003HAYAIOT MPUCTABKOW opmo-), 4epe3 OJUH aToM yriepona (mema-), u
HANpOTUB JAPYT Apyra (napa-). JAUMeTHII0€H305, CTPYKTYpHbIE (OPMYIIbI H30MEPOB
KOTOPOTO MPUBEICHBI HIDKE, UMEET TPUBHAIBHOE Ha3BAaHNE KCHIION.

CH
CH, CHs B
CH,4 @\
CH,

1,2-auMeTnaGeH30N; CHs
opmo-gumeTnn6eH3sorn; 1,4-npumeTnnbenson;

OpMmMo-Kcunon, napa-gumeTun6eHs3on;
napa-kcunon.

1,3-aumeTnnbeHsorn;
Mema-gumeTunoeH3on;
Mema-Kcunorn,;

0) uzomepus yrieBoI0pOJHOTO paiuKaa
2. MexkiiaccoBasi U30MepUsl

3agaum ¥ ynpaskHeHHs IS CAMOCTOSITeIbHOUH padoThl

[To Ha3BaHMIO COCTABHTE COKPAMICHHYIO CTPYKTYPHYIO (hOPMYITy COSTUHCHUS:

1. 2,2—pumetwn, 3—3Tri, 3—A30MPONHIITEKCaH.

2. 2,3,4-tpumMeTnin-4,5-1unu30nponui 5- TpeTOyTHIIHOHAH

3. 2,3,4,7-TetpamMeTnin-5,6- 13 THI-6-BTOPOYTUIIIEKAH; IPUBEAUTE MTPUMEPHI 5
UX H30MEPOB, HA30BUTE HX.

4. 3,5,5-tpumeruin, 3-—31ui, 6- TpeTOYTHIICKEH-0.

5.2,2,6,7,/-TieHTaMeTHII, S-TIPOIHIL,6 — N300y TUIIACKHH-3.

6. 3—metw, 4,6 TUATHI, S—U30MPOITHII, 7-BTOPOYTHIIOICKAH.

7. 3,6 — numeTn, 5- 3THII, 7 — U30NPONMITyHOHEHEH — 4.

8. 4- metu, 6 — 3TUI, 5 — MPONUIHOHKH — 2.

9. 2,4-nunmeTni-4,5- TMU30IIPONHA 5- TPETOYTUIIHOHEH-3

10. 2,3,4,7-TeTpameTiI-6-BTOPOYTUTIICKIH- | ; IPUBEIUTE TMPUMEPHI 5 UX U30-
MEpOB, HA30BUTE UX.

2. llpuBegute mpumepsl peakiuu 3amenieHus 2,3-nuMmeTtwnOyrana. [louemy
JUTSI TIPEJIETBHBIX XapaKTePHbI PEaKIuN 3aMEIICHUS ?

3. IlpuBenure npumepsl 3-x n30MepoB 2,3,3,4-TeTpaMeTHIIOeH301a, HA30BUTE UX.

4. CocraBbTe CTPYKTypHYIO (hopmyiy 2,4—numerunnenteHa—2. BeiBenure ero
MOJIEKYJIApHYIO (hopmyiny. CocTaBbTe CTPYKTYpHBIE (OPMYIIBI TPEX €r0 M30MEPOB.
HazoBute BemecTBa, popMyIibl KOTOPHIX BBl COCTABHUIIH.

5. OcylecTBUTh MPEBPAILICHHUS:

Cc - CaC,— C,H;, —» C,H, — CoH50H

6. Hamummre ypaBHEHUS peakiiuii, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTh
IIETIOYKY MPEBpaICHUI BEIIECTB:

A|4C3—> A—-B— AngZ

7. CKOJIbKO JIUTPOB METaHa BhIACIUTCS U3 8,2 T 0€3BOJHOTO aleTaTta HaTpus?
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8. Hannmure ypaBHEHHs peakiil, C IOMOLIbIO KOTOPBIX MOKHO OCYLIECTBUTh
LEMOYKY IPEBPALICHUN BEUIECTB:

CaC2—> C2H2 — C2H4 — C2H5OH — CH3COOH

9. Hanumute ypaBHEHHS peakiMii, C TOMOIIBbK KOTOPBIX MOYKHO OCYIIIECTBUTh
LEMOYKY IPEBPALICHUN BEIIECTB:

Cc,H4 — CH;CHO — C,HsOH — CH3;COOH

10. CocraBbTe CTPYKTYypHYIO (hopmyny 4—meTwineHTuHa—2. BwiBeaute ero
MOJIEKYJISIpHYIO (opmyiny. CocTaBbTe CTPYKTYpHBIE (OPMYIIBI TPEX €ro M30MEPOB.
HazoBuTe BemiecTBa, GopMyIibl KOTOPBIX BBl COCTABUIIH.

11. CoctaBbTe Bce M30MEpHI TekcaHa. [lalite UM Ha3BaHUA.

12. Hamumwure ypaBHEHUS PEaKIMM, C MOMOIIBIO KOTOPBIX MOXHO OCYIIe-

CTBUTH LCTIOUKY npeBpameHHﬁ BCIICCTB.
CH4 — C2H2 — C2H6 — C2H5C| — C4H10

TEMA: KucJjsiopoacoaepskauue opranudyeckue coeJnHeHus

CIIUPTHBI

CnupTsl — NPOU3BOAHBIE YTIIEBOIOPOJIOB, B MOJIEKYJIaX KOTOPBIX COJIEPHKUTCS
OJIHA WJIM HECKOJIbKO THIPOKCUIIbHBIX Tpynn (—OH), cBsi3aHHBIX ¢ aTOMaMu yIJiepo-
na. O6mas hopMyna npeneabHbIX 0THOATOMHBIX CIUPTOB CHn:20 nmu CH,n.1OH.

XHUMUYECKHE CBOWCTBA CIIMPTOB BO MHOIOM ONPEACIISIIOTCS HAIUYUEM B UX
MOJIEKYJIaX THUAPOKCUIBLHON TPYMIBI, SBISIFOIIEHCS (PYHKIIMOHAIBHOW. ATOM KHCIIO-
pOJa THAPOKCHIIBHON IPYIIIBl HAXOJUTCS B SP -THOPHIHOM COCTOSIHHM. BaneHTHBIIT
YroJ GJIM30K K TeTpasapuaeckoMy. JIBe sp - ruOpHHbIC OpOHTANTH HAYT Ha 06pa3o-
BaHME CBS3EH C APYrUMU aTOMaMU, a Ha IBYX JPYTUX OpOUTAISIX HAXOISTCS HETOo/Ie-
JIEHHBIE TIAphl JIEKTPOHOB. TakuM 00pa3oM, Ha aTOME KUCJIOPOia COCPEAOTOUYEH Ya-
CTUYHBIN OTPHULIATENIbHBIA 3apsi, a Ha aTOMax BOJOPOJa W YIrjepojia - YaCTUYHBIC
nonoxuresbHbie 3apsaansl. Cesazu C-O u C-H — xoBajieHTHBIE MOJISIpHBIE (TTOCTIEAHSS
6onee monspHas). ['ereponuruueckuii paspeis cBsszu O-H ¢ oOpasosanuem H' 06y-
CJIOBJIMBAET KUCIJIOTHBIE CBOMCTBA CIUPTOB. ATOM YIJIEPOJA, UMEIOIINN YaCTUUHBIN
MOJIOKUTEIJIBHBIN 3apsijl, MOKET ObITh 0OBEKTOM aTaku HYKJICO(UIBHOTO peareHra.

Knaccuduxkauus cnupros.

1. ITo yncity ruApOKCUIIBHBIX TPYIII B MOJIEKYJIE

OpnoatomHuble | JIByxaTOMHBIE TpexaroMHbIe
CH;, -CH; CH, -CH,-CH,
CHs-CH-OH | |1 |1 ||
OH OH OH OH OH
DTAHOJ ATUWICHTJUKOIb | TJIMIEPUH
(aranmmon-1,2) | (mpomaHTpHOII-
1,2,3)
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Homenkiarypa

Ha3BaHue crnupToB 10 paguKaabHO-(DyHKIMOHAJIBHON HOMEHKIAType o0Opa3y-
€TCS W3 Ha3BaHM CBSI3aHHOIO C TUIAPOKCWIBHOW TPYNIOW paauKansa U CIIOBa
«cnupT»; no cucreMatnaeckoil HomeHknatype [UPAC na3Banue criupra obpasyercs
OT COOTBETCTBYIOIIETO aJIKaHa C 100aBIIEHUEM OKOHYaHMS -OJI.

PagukanbHo- CucremaTnueckast
®opmyna ciupTa ($yHKIHOHABEHAS HOMEHKJIaType
HOMEHKJIaType IUPAC

CH; -OH METUJIOBBINA CITUPT METaHOJI

CH;-CH, -OH ATUJIOBBIN CIIUPT ATaHOJI
CH;-CH,-CH,- OH MPOMMWIOBBIM CIMPT  MHponaHou-1

CHjs- CH (OH)-CHj3 M30IMPONUIOBBIN ponaHoi-2

CIUPT

Hymepauus yrnepognoi nenu no npasuwiam [UPAC onpenensercss mojioxe-
HUEM THJIPOKCHIIBHOW TPYMIbI, OHA MTOJTYy4YaeT MEHBIINN HOMED.

HN3omepust nmpeaebHbIX OJHOATOMHBIX CIIUPTOB

1. CrpykrypHas (M30MEPUSl YIIEPOJHOTO CKEJIETa, U30MEPUS MOJIOKECHUS
(GYHKIMOHATIBLHOM TPYIIIIHI).

2. [IpoctpancTBeHHas (ONTHYECKas M30MEPHs - BO3MOXKHA MPU HAJTUYHUH B
MOJIEKYJIE aCHMMETPUYECKOTO aToMa YIJIEpOoaa).

3. MexknaccoBas u3omMepusi (CIUPTHI ©30MEPHBI IPOCTHIM d(pupam).

AJIBJAEI'NAbI U KETOHBI (KAPBOHUJ/IBHBIE COE/IMHEHMU )

Opranuyeckue COCAMHEHHUs, MOJICKYJbI KOTOPBIX COJepkKaT KapOOHUILHYIO
Ipymiy ~¢=0, Ha3bIBAIOTCA KAPOOHUIILHBIMH COEIUHEHUSAMH. B 3aBUCHMOCTH OT Xa-
pakKTepa CBSI3aHHBIX C KAPOOHUIILHOM T'PYIIION 3aMECTUTENEeH KapOOHHMIIbHBIE COEU-
HEHUS JIEJATCS Ha aJIbJIETHIbl, KETOHBI U UX (YHKIIMOHAIBHBIC TPOU3BOHBIE.

KAPBOHOBBIE KNCJIOTHI

KapOoHOBBIMU KHCIIOTaMHM Ha3bIBAIOTCS IPOM3BOHBIE YTIEBOJOPOAOB, B MO-
JIEKyJie KOTOPBIX COACPKUTCA OJIHA WIIM HECKOJbKO KapOokcuibHbIX Tpynn —COOH.
B 3aBucuMOCTH OT PUPOBI paguKaia, CBI3aHHOTO ¢ KapOOKCUIIBHOM IPYIION, KK C-
JOTBHI TIOAPA3AEIAIOTCS HA MpEIETbHbIE, HENPEACIbHbBIE U apoMaThudeckue. Yucio
KapOOKCUJIBHBIX TPYMI OMpPEAENAseT OCHOBHOCTh KHCIOT. O0Omas ¢popmyna npenesb-
HBIX 0JJTHOOCHOBHBIX KHucoT: C Ho,+COOH.

OnektporHoe crpoeHue rpynmnsl —COOH npugaer kapOOHOBBIM KUCIOTaM Xa-
paKkTepHbIE XUMUYECKHE U (PU3NUECKHE CBOIMCTBA.

1. CMmenieHne >I€KTPOHHOM MJIOTHOCTU K KapOOHWJIBHOMY aToMy KHCIOpOJa
BBI3bIBACT JIOMOJHUTEIBHYIO (110 CPaBHEHUIO CO COUPTaMU U (eHOJIaMH) MOJspu3a-
nuio cBsa3u O—H, uro ompenenseT MOABMKHOCTH BOJOPOAHOTO aToMa (KHUCIOTHBIE
cBoiicTBa). OHaKO KapOOHOBBIE KUCIIOTHI B LIEJIOM — CJIa0ble KUCIIOTHI: B BOJHBIX
pPacTBOPAX UX COJU CHIIBHO T'MJIPOJIN30BaHBI.
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Homenkiarypa

[To mexnaynapoaHoit Homenknarype MIOITAK, kapOoHOBBIE KHCIOTHI Ha3bl-
BalOT, BbIOMpAs 32 OCHOBY HauboJjee JIMHHYIO YTIIEPOIHYIO IIEMOUKY, COJEPKaILYIO
rpynny -COOH, u no6aBinsisi K Ha3BaHUIO COOTBETCTBYIOLIETO YIIIEBOJOPOAA OKOH-
YaHUE «-0Bash» U CIIOBO «KUCIJIOTa». [Ipu aTOM aTomy yriepojia, BXOIAIIEMY B COCTaB
KapOOKCUIILHOM T'PYIIIIbI, MPpUCBanBaETCs EpBhI HOMep. Hanpumep:

CHj3-CH,-COOH — npomnaHoBasi KUCJIOTA,

CH3-C(CH3),-COOH — 2,2-nuMeTriIponaHoBast KHCIIOTa.

[lo panuoHanbHOM HOMEHKJIAType K HAa3BaHUIO YIJIEBOJAOpPOAA T00aBISIOT
OKOHYAHHE «KapOOHOBas» U CIIOBO «KHCJIOTa», HE BKJIIOYAs MPU 3TOM B HyMEpaIuio
I[N aTOM YTJIepoaa KapOOKCUIIbHOM Tpymmbl. Hampumep:

CH;3-C(CHz),-COOH — tpeT-0yTrikapOoHOBasi KUCIIOTA.

MHuorue 13 KapOOHOBBIX KHCIIOT UMEIOT TPUBUATHHBIC Ha3BAHUS.

N3omepus

1. CtpykrypHas uzomepus. Jns anupaTHdecKux KUCIOT — U30MEpHU3aIMs yT-
JIEBOJIOPOJIHOTO paaukana. J[Jis apoMaTUYECKUX — U30MEPUS TIOJIOKEHHUSI 3aMECTUTE-
7151 Ipy O€H30JILHOM KOJIBIIE.

2. MexkitaccoBast U30MEpHUs CO CIOKHBIMH dPUpaMH.

3amavu v ynpaskHeHus I CAMOCTOATEIbHOI PadoThI

1. Hannmmre ypaBHEHUS peaKIuid, C IOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTh
LIETIOYKY PEBPAIICHUN BEIIECTB:

C —-CaCy,— C,H;, — C,H; — CoHsOH — CH;COOH

2. CocTaBbTe CTPYKTYpHBIE (hOPMYJIBI BEIIECTB (TBJAECTHIOB U KETOHOB), B KO-
TOpPBIX MaccoBas A0 yriepoaa — 66,67%, Bomopoma — 11,11% wm xwuciopona
22,22%. HazoBure ux.

3. [lopuwmio ykCycHOTro anpaeruaa, Maccou 4,4 r oopadboTaan aMMUadHBIM pac-
TBOpOM cepebpa (peakmusi «cepeOpsHOTO 3epKajia»). Berauciaure Maccy oOpa3oBaB-
merocs cepeopa.

4. CoctaBbTe CTPYKTYpHYIO (hopMynny 3,4—IUMETUIITICHTAaHOBOM KHCIOTHI. BbI-
BEIUTE €€ MOJICKYJApHYIO (GopMyiny. CocTaBbTe CTPYKTYpHbIE (POPMYJIbI TPEX e€e
n3oMmepoB. HazoBute BemecTBa, HOpMyIbl KOTOPBIX BBl COCTABHIIU.

5. Hanummre ypaBHEHUS peakui, ¢ IOMOIIbIO KOTOPBIX MOMKHO OCYIIIECTBUTH
LIENOYKY TPEBPAILCHUN BEUIECTB:

CaCy,— C,H; — C,H; — CH3CHO — CoHsOH — CH;COOH

6. Hannmmre ypaBHEHUs peakiuid, C IOMOIIbI0 KOTOPBIX MOKHO OCYILECTBUTh
LIENOYKY TPEBPAILCHUN BEUIECTB:

CH4 — C2H2 — C2H6 — C2H5C| — C4H10

7. CoctaBbTe (HOPMYJIBI U30MEPHBIX KApOOHOBBIX KHCIOT C MOJICKYJISIPHOM
dbopmymoit CsH1g0O,. HaiiTe um Ha3BaHUS.

8. Hanummre ypaBHEHUS peaKInid, C MOMOIIBIO KOTOPHIX MOXHO OCYIIIECTBUTh
LETIOYKY MPEBPAILICHHI BEIIECTB:

CaC2—> C2H2 — CH3CHO i CH3COOH — CH3COOC2H5
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9. CocraBbTe CTPYKTypHYyIO (popmyny 3,3—aumeTwineHTaHoi—2. BeiBeaute
€ro MoJeKkyysipHyto gopmyiy. CocTtaBbTe CTPYKTYpHBIE (POPMYJIbI TPEX €r0 U30Me-
poB. HazoBute BemecTBa, (hopMysbl KOTOPBIX Bbl COCTABHIIU.

10. CocTtaBbTe CTPYKTYPHYIO (POPMYITY albJETHa, B KOTOPOM MaccoBasi J0JIs
yriepona — 54,55%, sogopoaa — 9,09% u kucnopoaa 36,36%.

11. B nByx CkJsiHKax 0€3 3TUKETOK HAXOMATCS STUJICHTJIUKOIb U YKCYCHBIN
anpaerua. Kak, ucnons3ys pactBop cyibdara menu (ll), onpenenuts, kakoe Belle-
CTBO HaXOJUTCS B KQXKJA0U U3 CKIISTHOK?

12. ITpuBeaute npumMepsl 3-X U30MepoB 2,3,3,4-TeTpaMeTUrekcaHosa 2, Ha30-
BUTE UX.

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

14. [IpuBeaute mpuMepsl 00pa30BaHUS CIOKHOTO 3PHpa U3 MACISIHON KHUCIIO-
THI ¥ OyTaHoJa- | ; MPONMTMOHOBOW KUCIIOTHI ¥ ATaHoJa. HazoBuTe morydeHHBIC d(DUPHI.

15. Hanuure ypaBHEHUs peaklMil B3aUMOICHCTBUS BEIIECTB U J1aiiTe Ha3Ba-
HUSI IPOYKTaM PEAKIUHU:

a) BzaumopeiicTBre 2 — METUIITIEHTAHOJIa C METANIMYECKUM HATPUEM.

0) Okucnenue npomnaHosua — 2.

B) B3auMoieiicTBHE IEHTaHOJIa C ’TAHOBOM KUCJIOTOM.

r) B3aumopeiicteue stanauoia ¢ ruapokcugaom meau (I1).

1) B3aumonetictBue rauiepuna ¢ ruapokcuaom meau (11).

¢) B3auMopelicTBue MaciasiHOM KMCIOTHI C U300yTaHOJIOM.

) OOpa3zoBaHue MOJHOTO 3(Upa MypaBbUHOU KUCIOTHI C ATUIICHTIIUKOJIEM.

3) O0Opa3zoBaHue quapaxugoHO-0JICOTIULIEPU/IA.

1) ['uaponus quoseo-creaporiuiepuaa.

k) OOpa3zoBaHue IUNATBMUTO-CTEAPOTIUIEpUIA

IIpuMmepHbIe TeMbI pedepaToB (IOKJIAA0B), HHANBUAYAJIbHBIX POEKTOB

. buorexHonorus u renHas nHxxeHepuss — TexHosorun XXI Beka.

. HanotexHonorus kak NpUOPUTETHOE HANpPABICHHUE Pa3BUTHUSI HAYKU U
npousBojacTBa B Poccuiickon denepanuu.

. CoBpeMeHHbIE METObI 00e33apaKUBAHUS BOIBI.

. AJIOTpPOIHUS METAIIOB.

. Kusub u gearensHocTh .M. Menneneena.

. «Ilepuoanueckomy 3aKOHY OynyIiee HE TPO3UT Pa3pPyLICHUEM...)»

. Cunres 114-ro snemMenTa — TpUyM@ pOCCUNCKHUX (DPU3UKOB-AIEPIIHKOB.

. N3oTomnel Boopoaa.

. Hcnonb3oBaHue pauoaKTUBHBIX U30TOMOB B TEXHUYECKUX IIEISIX.

. PeHTreHoBcKOe M3Iy4YeHHE U €ro MCIOJIb30BAHUE B TEXHUKE U MEIU-
IIUHE.

. [Ina3ma — yeTBepTOE COCTOSIHUE BEIIECTBA.

. AMopdHBbIe BeliecTBa B IPUPOJIC, TEXHUKE, OBITY.

. OxpaHna OKpykaroiieil cpeapl OT XMMUYECKOro 3arpsisHeHus. Komuue-
CTBEHHbBIE XapaKTEPUCTUKH 3arPSI3HEHUS] OKPYKAIOLIEH CPEIbI.

. [Tpumenenue TBepAOro U razoodpasHoro okcusa yriaeposaa (IV).

. 3ammTa 030HOBOTO SKPaHa OT XUMUYECKOTO 3arpsi3HEHUS.
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. ['pyOoaucnepcHble CUCTEMBbI, UX KJIAacCU(UKALKA U HCIOJIb30BAHUE B
po(heCCUOHATIBHON JESTENBHOCTH.

. Kocmernueckue renu.

. [IpuMeHeHue CyClieH3Uui U AMYJIbCUN B CTPOUTEIBCTBE.

. MuHepaibl U TOpHBIE TOPOJIbI KAK OCHOBA JIUTOCHEPHI.

. PacTtBOpBI BOKpYT Hac. THUIIBI pacCTBOPOB.

. Bopna kak peareHT u cpefa Aisi XUMUYECKOT0 MpoLecca.

. Kuznb u nearenbHocth C. AppeHuyca.

. Bxitan oTeueCTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUU IJNEKTPOIUTHUECKOU
JACCOLIMALIHH.

. YcTpaHeHne )KeCTKOCTH BOJIbI Ha MPOMBIIUICHHBIX OPEANPUATHSX.

. CepHast KUCJIOTa — «XJIe0 XUMUYECKOU TPOMBIIIIICHHOCTH.

. Hcnonb30BaHHE MUHEPAIBHBIX KUCIOT Ha MPEANPUITHIX Pa3TUIHOTO
npodus.

. OKcuapl ¥ CONM KaK CTPOUTEIBHBIE MATEPUATIBI.

. Uctopus rurca.

. [ToBapeHHas COIb KaKk XUMUYECKOE ChIPBE.

. MHoronukuii kapOOHAT KalblUsg: B MPHUPOJAE, B MPOMBIIUICHHOCTH, B
OBITY.

. Peaxiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

. BupryansHOoe MoenMpOBaHUE XUMAYECKUAX MPOLIECCOB.

. DIIEKTPOIIU3 PACTBOPOB AIEKTPOJIUTOB.

. DIIEKTPOJIN3 PACIUIABOB AJIEKTPOIUTOB.

. [IpakTHyeckoe MPUMEHEHUE AJICKTPOJIU3a: papuHUPOBAHUE, TAIbBAHO-
TJIACTUKA, TAJIbBAHOCTETHSI.

. Hctopus nmonydeHrs 1 mIpou3BOACTBA ATFOMUHHS.

. DNEKTPOIIUTUYECKOE TTOJIyIeHUE U paUHUPOBAHUE MEH.

. Kuznb u gesarensHOCTh 1. JI9BH.

. Posip MeTaiuioB B ucrtopuun 4denoBeyeckon nuBuinsauuu. Mcropus ore-
YECTBEHHOU YepHOM MeTaiuTyprud. COBPEMEHHOE METAILTYPTruue€CcKOe MPOU3BOICTBO.

. Hctopuss OT€4ECTBEHHOM WUBETHOM METALIYpruu. Ponp MeTtaisioB u
CILIaBOB B HAYYHO- TEXHUYECKOM IIpOTpecce.

. Koppo3sus meTamioB 1 ciocoObl 3aIIUTH OT KOPPO3HH.

. WNuepTHble Uiy 61aropoIHbIC Ta3bl.

. Poxnaromue conm — rajgoreHsl.

. Hctopus mBenckon CrnyKHy.

. HcTopusi BOSHUKHOBEHUS M PA3BUTHSI OPTAHUYECKON XUMUH.

. Kuznb u gearensHocth A. M. byTtieposa.

. Buranusm u ero kpax.

. Posib 0T€UeCTBEHHBIX YYEHBIX B CTAHOBJIECHUU U PA3BUTUHA MUPOBOM Op-
TAaHUYECKOU XUMUHU.

. CoBpeMeHHbIE TPEACTABIECHUS O TEOPUU XUMUYECKOTO CTPOCHHSI.

. DKOJIOTUYECKUE aCMEKThI HCTIOJIb30BAHUS YTIIEBOAOPOIHOTO CHIPhSI.

. DKOHOMUYECKHE AaCHEKThl MEXKIYHApPOJHOr0 COTPYJAHUYECTBA IO HC-

IMOJIB30BAHUTO YIITICBOJOPOAHOI'O ChIPbA.
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. Ucrtopust oTKpeITHS U pa3pabOTKH Ta30BbIX W HEPTIHBIX MECTOPOXKIe-
Huil B Poccuiickon deaepanuu.

. XUMHSl YTIIEBOJIOPOIHOTO ChIPhs U MOsi OyAymiast mpodeccusi.

. YTrineBogopoaHOE TOILIMBO, €T0 BUAbI U HA3HAUCHHE.

. CuHTeTHYeCKHE KayuyKd: UCTOPHS, MHOTOOOpa3ne U NEPCIEKTUBBI.

. Pe3nHOTEXHMUYECKOE TTPOU3BOACTBO U €TI0 POJIb B HAYYHO-TEXHHUYECKOM
nporpecce.

. CBapo4HO€ MPOU3BOACTBO U POJIb XUMUU YTIIEBOJOPOIOB B HEM.

. HedTp 1 ee TpaHcrmopTUpoBKa Kak OCHOBA B3aMMOBBITOHOTO MEKTyHa-

POJIHOTO COTPYAHUYECTBA.
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Cnmcok pekoMeHyeMoil JTUTepaTyphbl

1. Xumust 11 npodeccuii U CenualbHOCTEH €CTECTBEHHO-HAYyYHOTO MPO-
dbuns: yueo. qus CIIO / mox pen. O. C. I'aGpuensina. 3-e¢ uza., crep. M.: Akanemus,
2017.

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

HNuTepHer-pecypcesl

1. nrc.edu.ru - "KoHmenmus COBpeMEHHOTO €CTECTBO3HAHUS

2. ispu.ru - KoHrmenmuu COBpeMEHHOTO €CTECTBO3HAHUSI.

3. macroevolution.narod.ru - "TIpoGieMsr 3BoIOIIH "

[IpenonaBarens Cynenosckas A.B.
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Conepxanue

BBenenue
Pa3znen. O0mast 1 HeOpraHu4yecKast XUMHUsI

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

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

Knaccudukanus semects. [Ipocteie BemecTBa. OCHOBHBIE KIIacChl HEOpra-
HUYECKUX U OPraHUYECKUX COCTUHEHUI. XUMHUSI JIEMEHTOB.

Paznen. Oprannueckas XuMust
YrneBoopoasl
Kucnopoaconepxaririe opraHuueckiue CoeTuHEHUs

CHnmucok peKOMEHIYEMOU JINTEPATypPhI
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Y4eOHOe u3nanue

Auna BacuibseBHa CynienoBckas

OCHOBBI ECTECTBEHHOHAYYHbIX 3HAHUH

Yacres |. Xumus

MeTtoauueckoe ocodue
JUTSI IPaKTUYECKUX 3aHSATUN U CAMOCTOATENLHON pabOThI
ctynentoB (dakynprera CIIO cnenmanbHOCTEIH:
23.02.03 Texnuueckoe 00CITyKUBAaHUE U PEMOHT aBTOMOOMJILHOTO TPAHCIIOPTA,
35.02.16 Dxcruryatanusi 1 pEMOHT CEJIbCKOXO3IMCTBEHHOM TEXHUKHU U 000PYy10BaHUS

Penaktop Ocwunona E.H.

[Toanucano k neuatu 21.07.2021 r. dopmat 60x84 Yie.
bymara ocernas. Yen. m. 1. 1,97. Tupax 25 sk3. Uz, Ne 6984.
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