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Cynenosckasi, A. B. Xumusi: Meroanueckoe nocodue Jjisi MpakTUYECKUX 3aHs-
THA CaMOCTOSATENbHOM paboThl cTyneHToB ¢akyiabreta CIIO cneumnanbHOCTEN
19.02.12 TexHODOTHS MPOIYKTOB MUTAHUS >KMBOTHOTO MpoucxoxaeHus, 35.02.16
OKcIuTyatalidss M PEMOHT CEJIbCKOXO3AWCTBEHHOM TEXHUKH U 000pYIOBaHMS,
38.02.01 DxoHoMuka u Oyxranrepckuii yder (mo orpacisim), 35.02.08 Dnexrpuye-
ckue cuctembl B arporipomsbiniuieHHOM koMmiuiekce (AITK) / A. B. Cynenockas. —
bpsiack: U3n-Bo bpsiackuit TAY. — 42 c.

Mertoauueckoe nocobue pa3paboTaHO B COOTBETCTBUM C TpeOoBaHusiMU Deje-
pPaJbHOTO TOCYAApPCTBEHHOTO 0O0pa30BaTEIbHOIO CTaHAApTa MO CHEHUATbHOCTAM
cpeanero npodeccruoHabHOro obpazoBanus 19.02.12 TexHosoruss mMpoayKTOB MH-
TaHUSA KUBOTHOTO MPOUCXOkAeHUA, 35.02.16 DKcrumyaTanuss 1 pEMOHT CEIIbCKOXO-
3SICTBEHHOM TeXHUKHU U o0opynoBaHus, 38.02.01 DxoHOMUKaA U OyXTalTEPCKUN yUeT
(mo otpacisim), 35.02.08 DnexTpuuecKkrue CUCTEMBI B arpOIPOMBIIILIEHHOM KOMILICK-
ce (AIIK) u npenHa3HauyeHbl 71 CAMOCTOATEILHOTO U3YYCHHS TUCIUILUIMHBI U TPO-
BEJICHUS MPAKTUUECKUX 3aHATHUM MO TeMaM Kypca, MO3BOJISIOT MOJYyUYUTh TEOPETUY E-
CKHE 3HaHMS U BbIPab0TAaTh HEOOXOAUMBIE TPAKTUUECKUE HABBIKH.

Peuen3enT: mpenonaBarens Boiciieil kareropun (akynsrera CIIO, bpsiHckoro
I'AY O.H. Epmosa.

PexomennoBano k u3ganuto [{ukinoBoi MeToanueckoil KoMHUCCHEH (dakyabTeTa
CIIO, mpotokon Ne 4 ot 31 suBaps 2024 rona.
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BBEJAEHUE

XHUMHS — 3TO HayKa O BEIECTBAX, UX COCTABE U CTPOCHHUH, CBOMCTBAX W Ipe-
BpaIICHUIX, 3HAUYCHUN XUMHUYECKUX BEIIECTB, MaTEPUAJIOB U IIPOLIECCOB B IIPAKTUYE-
CKOM JeSTeIHbHOCTH YEJIOBEKA.

Copepxanne 0011e00pa3oBaTeNbHON Y4eOHOW TUCIUTUIMHBI « XUMUS» HaIlpaB-
JICHO Ha YCBOCHHE OOYYaIOIUMHKCS OCHOBHBIX TOHSITHH, 3aKOHOB U TCOPHA XUMHH,
OBJIAJICHUE YMEHMSIMHU HAOJIOJaTh XMMHUYECKHE SIBIICHUSA, MPOBOAUTH XWMHUYECKHM
AKCIIEPUMEHT, MPOU3BOJAUTH PacueThl HA OCHOBE XMMHYECKUX (OpMYJ BEUIECTB U
YPABHCHUN XUMHUYECKUX PEAKIUH.

B npouecce n3ydeHus XMMUU y 00y4arOIUMXCsl Pa3BUBAIOTCS MO3HABATEIbHBIE
MHTEPEChl M HHTEJUIEKTyallbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOATEIHLHOM
NpUOOpETeHHs] 3HAHUI M0 XMMHUU B COOTBETCTBUHU C BO3HUKAIOMIMMH KU3HECHHBIMU
mpo0JeMaMu, BOCIIUTHIBAETCA OEPEKHOE OTHOIICHUS K MIPUPOE, TOHUMAHUE 370D 0-
BOro o0Opa3a >KU3HU, HEOOXOJAMMOCTU MPEIyNpPEKACHUS SIBJICHUI, HAHOCSIINX BpE.
3I0pOBBIO U OKpYy>karouieil cpene. OHM OCBauBaIOT MPHEMBbI TPAMOTHOI0, 0€3011aCHO-
ro0 HCIOJIb30BAHUS XMMUYECKUX BEIIECTB M MaTEpPUAIOB, MPUMEHSEMBIX B OBITY,
CEJIbCKOM XO3SIIICTBE U Ha IPOU3BOJICTBE.

OcBoeHue copep:KaHusl TOMOIHUTENBLHOr0 yueOHoro npeamera OCHOBBI ecTe-
CTBEHHOHAYUYHBIX 3HaHUW 00ECIEYMBAET JOCTHKEHUE CTYAEHTAMU CIIEIYIOUINX pe-
3yJIbTATOB:

Hemn:

@opMHUPOBaHUE Y CTYIAEHTOB XHMHYECKOM COCTABIISIIOIIEH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUpPa KaK OCHOBBI IPUHSATHUS PEIICHUN B KU3HEHHBIX U TPOU3BO/I-
CTBEHHBIX CUTYalIUsIX, OTBETCTBEHHOIO MOBEACHUS B MPUPOIHON Cpelie.

3anauu:

1) chopmupoBarh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX
MPOLIECCOB U SABJIECHUM B OKPYXKAIOLIECW Cpelie, LEIOCTHOM HAyYHOM KapTUHBI MUPA,
B3aUMOCBSI3M M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOJUTH PACUETHI MO XUMUUYECKUM (HOpMysiaM U ypaBHE-
HUSIM XUMUYECKUX PEaKIUM, TIIaHUPOBATh U UHTEPHPETUPOBATH PE3YIbTAThl XUMU-
YECKHUX 3KCIIEPUMEHTOB,

3) chopmupoBaTh HABBHIKH MPOBEACHUS XUMUYECKHX IKCIIEPUMEHTAIBHBIX HC-
CJeOBaHUN ¢ COOJIIOZIEHHEM MpaBuil 0€30MacCHOrO OOpaIlleHHs C BEIeCTBaMU U Ja-
O00paTOpHBIM 000PYIOBaAaHUEM;

4) pa3BUTh YMEHUS aHATU3UPOBATh, OLIEHUBATH, IPOBEPSITH HA IOCTOBEPHOCTD U
00001aTh HHPOPMAITNIO XUMUYECKOTO XapaKTepa U3 Pa3IMUYHbIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUS IPOTHO3UPOBATH TOCIEIACTBUS CBOCH JIEATETLHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) chopMupoOBaTh MOHUMAHUE 3HAYUMOCTH JTOCTHUKEHUM XUMHUYECKOW HAYKU U
TEXHOJIOTH JIJIsl pa3BUTHS COITUATBHON U TTPOU3BOICTBEHHOM cep.
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OK 01. Beibupatp
CHOCOOBI PeLICHHUs
3aad npodeccuo-
HaJIbHOH JIeSTeIbHO-
CTH IPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEK-
cram

B yacTu Tpy/10BOr0 BOCIIUTAHUS:

- TOTOBHOCTb K TPYZy, OCO3HaHHE LICHHOCTH MacTepCTBa, Tpy-
JoJirooue;

- TOTOBHOCTbh K aKTHBHOM J€SATENIbHOCTH TEXHOJOTUYECKOU U
COLIMATIbHOW HANpPaBIEHHOCTH, CIIOCOOHOCTH WHHUIIMHPOBATH,
IUTAHUPOBATh U CAMOCTOSTEIBHO BBITIOIHATH TaKylO JIEATelb-
HOCTb;

- MHTEpeC K pas3auuHbIM chepaM MpodhecCHOHATBLHOW [es-
TEJIHLHOCTH,

OBiajeHue YHUBEPCAIbHBIMU YYeOHBIMH MO3HABATE]Ib-
HBIMH J1eCTBUSIMU:

a) 0a30BbBIE JJOTHYECKHE JeliCTBUA.

- CaMOCTOSITENbHO (HOPMYNIHUPOBATh U AKTYaIH3UPOBATH MPO-
OieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, KJIacCU(PUKaUKU U 0000IICHUS;

- OIpeneNsaTh LN JAEATENbHOCTH, 3ajaBaThb NapaMeTpbl U
KPUTEPHUU UX JTIOCTHIKEHUS;

- BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B paccMaTpu-
BaeMBIX SBJICHUSIX;

- BHOCUTH KOPPEKTUBHI B JESATEIbHOCTD, OIIEHUBATH COOTBET-
CTBHE PE3yJIbTAaTOB IIENSIM, OIICHUBATh PUCKU MOCIEICTBUI
JeATEIbHOCTH;

- BJIAJETh CUCTEMOM XMMHMYECKUX 3HAHMM, KOTOpas BKIKOYACT:
OCHOBOIIOJIATalOIIME TOHATUSA (XUMHUYECKHI 3JIEMEHT, aroM,
ANIEKTPOHHAsi 000JI0YKa aToma, s-, P-, d-3JeKTPOHHBIC OpOUTAIIH
aTOMOB, HOH, MOJEKYJla, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIb-
HOCTb, CTEIIEHb OKUCJICHUS, XUMUYECKas CBSI3b, MOJIb, MOJIApHAs
Macca, MOJISIpHBII O00BEM, YIJIEpOJHBIM cKeneT, (QyHKIHOHAb-
Hasg Tpynna, pajaukai, HU30MepHUs, U30MEpbl, TOMOJIOTHYECKUN
psil, TOMOJIOTH, YIVIEBOJOPOJBI, KUCIOPOA- U a30TCOAEpKAIINE
COEIMHEHUS, OMOJOrMYEeCKH AaKTUBHBIE BellecTBa (YIJIEBOJBI,
JKUPBI, OCJIKM), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICO-
KOMOJIEKYJISIPHbIE COEIMHEHUS, KPUCTANINYeCKasi pelieTka, Th-
bl XUMUYECKUX pPEaKIHid (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE,
9K30- M HJOTEPMUYECKHE, PeaKllMd HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJINTHI, HEAIEKTPOJIUTHI, JIEKTPOJUTHYECKAsT JUCCOLHA-
11, OKUCIIMTEIb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUYECKOH pe-
aKlMM, XMMHUYECKOE DPABHOBECHE), TEOPHUM M 3aKOHBI (Teopus
XUMHYECKOI0 CTpPOeHHs opranndeckux seuiects A.M. byrnepo-
Ba, TEOPHUS DJIEKTPOJUTHUYECKON TUCCOLMAIUNU, TEPUOANYECKHUI
3akoH J[.MI. MenneneeBa, 3aKOH COXpPaHEHHs] MAacCChl), 3aKOHO-
MEPHOCTH, CHUMBOJIMYECKHUN S3bIK XHUMHUHU, (PaKTOJIOTHYECKUE
CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJYYEHUU U OE30MacHOM HC-
IIOJIb30BAHNN BAXHEWMIINX HEOPraHMYECKUX M OPraHMUYECKUX

BCIICCTB B GBITy n HpaKTquCKOﬁ JACATCIIbHOCTH YCJIOBCKA,
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- pa3BHBATh KPEATHBHOE MBIIUICHUE NPU PEIICHUU >KU3HEH-
HBIX ITpoOJIEeM

0) 0a3oBbIe HCCIeA0BaTEIbCKUE TeHCTBUS:

- BJIAJIETh HABBIKAMHU Y4E€OHO-UCCIIEIOBATEIBCKOW U TPOEKT-
HOW JIeSTEIIbHOCTH, HABBIKAMU Pa3pelIeHHs TPOOIeM;

- BBIBJISITH MPUYUHHO-CIICJICTBEHHBIC CBS3U M aKTyalU3UPO-
BaTh 3aJ/lauy, BbIIBUTATh TUIIOTE3Y €€ PellIeHUs, HaXOUTh ap-
TYMEHTBI JUISl OKA3aTelbCTBA CBOMX YTBEP)KICHHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHUS;

- AQHAJIM3UPOBATh IOJYYEHHBbIE B XOJAE PELICHMS 3aayu pe-
3yJlbTaThl, KPUTUYECKH OLICHUBATH UX JIOCTOBEPHOCTb, IPO-
THO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

- YMETbh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MpaKTUUe-
CKYIO 00JIaCTH KU3HEACITEIIbHOCTH;

- YMETh MUHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX 00-
JIacTeH;

- BBIJIBUTATh HOBBIEC UJEH, NPEUIaraTb OpUruHaIbHbIE MOAXO0-
JIbl U pELICHUS;

- cHOCOOHOCTh X MCIOJIb30BaHUS B IIO3HABATCIILHOM U COIH-
aJbHOM NPAKTUKE

- YMEThb BBISABIIATh XapaKTEPHbIEC NMPU3HAKA M B3aUMOCBS3b U3Y-
YEHHBIX MOHATUM, IPUMEHATh COOTBETCTBYIOIIME MOHATHUS IPU
OINMCAaHUU CTPOEHUS U CBOWCTB HEOPraHMYECKUX W OpraHuye-
CKUX BEIIECTB M UX IPEBPALLICHUN; BBISBISITH B3aUMOCBS3b XHU-
MHUYECKHUX 3HAHUM C TMOHATUSAMH M IPEACTABICHUSAMH APYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh UCIOJIb30BaTh HAUMEHOBAHUSI XUMUYECKUX COCIUHEHUI
MEXIYHAPOJAHOTO COK3a TEOPETUYECKOW M MPUKIATHON XUMUU
Y TPUBUAIbHBIC HA3BAHUS BRKHEUIINX BEIIECTB (STUJICH, alleTU-
JIeH, TIuIepuH, ¢peHomn, GopManbaerul, yKCycHas KUCIOoTa, IIH-
LMH, YTapHBIA ra3, YrJIeKUCblid ra3, aMMHak, raiieHas U3BecTb,
HeraieHasi W3BECTb, NUThEBas COAAa M JPYTUX), COCTaBIATh
(GbopMysIbl HEOPTAHMYECKUX M OPTaHMYECKUX BEIIECTB, YpaBHE-
HUS XUMHYECKHUX PEAKITNI, OOBSICHITh HX CMBICI; TIOJITBEPIKIATh
XapakTepHbIE XMMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIO-
MK JKCIIEPUMEHTAMH W 3alMCAMH YPABHEHHN XUMHUYECKUX
peaKuuii;

- YMETh yCTaHABJIMBATh MPUHAIEKHOCTh U3YYEHHBIX HEOPTraHU-
YECKUX U OPraHUYECKMX BEIIECTB K OIPEAECIEHHBIM KJlaccam U
rpyImnaMm COCIUHEHUH, XapaKTepU30BaThb UX COCTAB M BAXKHEW-
IIMEe CBOMCTBA; OMPENENSATh BHUJBI XMMHYECKUX CBsi3e (KOoBa-
JIEHTHAsl, HOHHAsI, METAJINYECKasi, BOJOPOIHAS ), TUIIBI KpUCTAJI-
JUYECKUX PEIIETOK BEHIECTB; KIACCU(DHUIIMPOBATH XUMUUYECKHE
peaKkuuu;

- chopMUpOBaTh TPEICTABICHHSI: O MaTepPHAILHOM EIUHCTBE
MHpPA, 3aKOHOMEPHOCTAX U NTO3HABAEMOCTH SIBJICHUN MPUPOJIBI; O
MECTE€ U 3HAYEHUU XMMHHM B CHUCTEME €CTECTBEHHBIX HAyK U €€
ponu B OOECHEeYeHUH YCTOWYMBOTO PA3BUTHUSI YEIIOBEYECTBA: B
perieHru mpoOIeM dKOJIOTUUECKON, SHEPTETHUECKOM M TTUIIICBOM
0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, CO3TaHMH HOBBIX MaTe-




pHaIOB, HOBBIX HMCTOYHUKOB SHEPIHH, B OOCCICYCHHH PaIllHO-
HaJBHOTO MPUPOJIONOJIB30BaHUS, B (DOPMUPOBAHUU MHPOBO33pE-
HUS ¥ 00IIeH KyJIbTYPhI YEJIOBEKA, a TAKXKE IKOJIOTHYECKH 000C-
HOBAHHOT'O OTHOUIEHUS K CBOEMY 3JI0POBBIO U IPUPOAHOM CPEJE;
- BJIQJETh CUCTEMOW XUMHUYECKUX 3HAHUK, KOTOpPAsl BKJIKOYAET:
OCHOBOIIOJIATalOIINE TTOHATHS (JIOMOJTHUTEILHO K CHCTEME TTOHS-
TUH 0a30BOTO YPOBHS) - M30TOIMbBI, OCHOBHOE U BO30YKICHHOE
COCTOSIHME aToMa, TMOpUIM3aIisl aTOMHBIX OpOUTaIeH, XuMuJe-

nn

ckas cBsa3b (" " m "', KpaTHBIC CBS3M), MOJIApHAs KOHIIEHTpa-
1us, CTPyKTypHas ¢opMmylna, uzomepus (CTpYKTypHasi, T€OMeT-
pudeckasi (LMC-TpaHC-U30MEPHUS), TUIBI XUMUYECKHX peakluit
(roMo- ¥ reTeporeHHbIe, OOpaTUMBbIC K HEOOPATUMBIE), PACTBOPHI
(MCTUHHBIC, IHCIEPCHBIE CUCTEMBI), KPUCTALIOTUIIPATHI, CTE-
MIEHb TUCCOIHUAIINH, JICKTPOJIN3, KPEKUHT, pUu(OPMHHT); TCOPUU
U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUSA, Je-
JKal[ue B OCHOBE NMOHUMAaHUSI MPUYUHHOCTH U CUCTEMHOCTU XU-
MUYECKHUX SBJICHHM, COBPEMEHHBIE MPEJCTABIECHUS O CTPOECHUU
BElleCTBA HAa ATOMHOM, MOJIEKYISPHOM U HaJIMOJIEKYJISIPHOM
YPOBHSIX; MPEJCTaBICHUS] O MEXaHU3MaxX XUMUYECKUX PEaKIIHid,
TEPMOJMHAMHYECKUX U KHHETUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKAHUsA, O XUMHUYECKOM DPaBHOBECHH, JHMCIEPCHBIX CHCTE-
Max, (paKTOJIOTHYECKHE CBEJEHHUS O CBOWCTBAaX, COCTABE, IMOJY-
YEeHUU U 0€30IaCHOM HCIOJIb30BAHUU BAKHEUIIINX HEOpraHU4Ye-
CKMX M OpPTraHWYECKUX BEIIECTB B OBITY M MPaKTHYECKOU mes-
TEIHHOCTH YEJIOBEKA; OOIINX HAYYHBIX MPUHITUNAX XUMHUECKOTO
MPOU3BOJCTBA (HAa MpPUMEPE MPOU3BOJACTBA CEPHOM KHUCIOTHI,
aMMHaKa, METaHoJIa, IepepaboTKH HEPTH);

- YMEThb TPOBOAMUTH PACUEThl MO XHUMHUYECKUM (opMmyrnaMm Hu
YpaBHEHUSAM XMMHYECKUX PEAKIUN C MCTOJb30BaHNEM (pu3nue-
CKHX BEJMYHUH (Macchl, 00beMa Ta30B, KOJUYECTBA BEIIECTBA),




XapaKTepU3YIOIIUX BEIIeCTBA C KOJIMYECTBEHHONW CTOPOHBI: pac-
YeThl 110 HAXOXJACHUI0O XUMUYECKOM (hOpMyIIbI BEILIECTBA; pacue-
Thl Macchl (00beMa, KOJIMYEeCTBa BEIIECTBA) MPOJIYKTa PEaKIUH,
€CJIM OJIHO U3 MCXOJHBIX BEUIECTB JaHO B BUJIE pacTBOpa C oIpe-
JIEJICHHOW MacCOBOM JI0JIEM PACTBOPEHHOI'O BEILECTBA WJIM JTAHO
B M30BITKE (MMEET MPUMECH); pacyeThl MacCOBOW HIIM 00BEMHOM
JIOJIM BBIXOZA MPOAYKTA PEaKIUH; pacuyeThl TEIIOBOTO A deKTa
peakiuii, 00bEMHBIX OTHOIIIEHUH Ta30B;

- YMETh BBISBISITh XapaKTepHbIC MPU3HAKH U B3aUMOCBS3b U3Y-
YEHHBIX MOHATHI, MPUMEHSTh COOTBETCTBYIOIIME MOHSATHS MPHU
OMHMCAHUU CTPOCHUS U CBONCTB HEOPraHMYECKUX M OpraHuye-
CKHX BEIIECTB U MX MPEBPAILCHU; BBISBIATh B3aUMOCBS3b XU-
MUYECKUX 3HAHWA C TMOHATHSAMHU M TIPEACTABICHUSMHU IPYTUX
MPEIMETOB ISl 0OJiee OCO3HAHHOTO TMOHUMAHUS U OOBSCHEHUS
CYIUIHOCTH MAaTE€pHaJIbHOTO €IWHCTBA MHpPA; HCIOJIB30BaTh CH-
CTEMHbIE XMMHUYECKHE 3HAHHSA JJISI OOBSCHEHUS M MPOTHO3UPO-
BaHUs SBIICHUI, UMEIOIUX €CTECTBEHHOHAYYHYIO TIPUPO/LY;

- YMETh UCIOJB30BaTh HAMMEHOBAHUS XUMUYECKUX COCTMHEHUN
MEXYHAPOJAHOTO COI03a TEOPETUUECKOM M MPUKIAJIHOW XUMHUH
U TPUBUAIbHBIC HAa3BaHUsI BEUIECTB, OTHOCSIIUXCS K U3YYEHHBIM
KJlaccaM OpraHMYeCKUX W HEOPTaHWYECKHX COEIWHEHHH; WcC-
M0JIb30BAaTh XMMHUUYECKYI0 CUMBOJIMKY /ISl COCTaBICHUS (opMy
HEOPTraHMYECKUX BEIIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3-
BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIl OPTaHUIECKUX
BEIIIECTB; COCTABJISITh YPaBHEHHUS XMMUYECKUX PEaKIUi M pac-
KpBIBaTh UX CYITHOCTH: OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX pe-
aKIUi MOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOIrO OanaHca 3THX
peakiuii; peaknuii MOHHOrO OOMEHa MyTeM COCTaBICHHUS HX
MOJTHBIX M COKPAIICHHBIX MOHHBIX YPAaBHEHHI; peaKIMid THIPO-
JU3a, peakiuii KOMIIEKCOOOpa3oBaHusl (Ha MpUMepe THAPOKCO-




KOMIUICKCOB IIMHKA U AJTIOMHUHUS); TOATBEPKIaTh XapaKTepHbIE
XMMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU 3KCIEpHU-
MEHTaMH U 3alHUCSIMH YPaBHEHUN XUMUUYECKUX PEaKLIUi;

- YyMETh KIACCHU(UIMPOBATH HEOPTaHUYECKHE U OPraHUYEeCKHE
BEIIECTBA M XMMUYECKUE PEAKIMH, CAMOCTOSTEIHbHO BBEIOMPATH
OCHOBaHUS U KPUTEPUU I KIACCU(UKAINU U3YIaeMbBIX XUMU-
YeCKUX O0BEKTOB; XapaKTePU30BaTh COCTAB M BAXKHEHUININE CBOM-
CTBa BEIIECTB, NMPHUHAJICKAIIMX K OMPEICNICHHBIM KJlaccaM H
rpynmnaM coeauHeHUi (IpOCThlie BEIIEeCTBA, OKCUIbI, TUAPOKCHU-
IIbI, COJIM; YTJIEBOIOPOJIbI, MPOCThIE PUPHI, COUPTHI, (HEHOIBI,
aJIbJIETU/Ibl, KETOHBI, KapOOHOBBIE KHCIOTHI, CIOXHBIE dPUPHI,
JKUPBI, YITIEBOAbI, aMUHBI, aMHHOKHCIIOTHI, OEIKN); TPUMEHAThH
3HAHUS O COCTaBE M CBOWMCTBAX BEIIECTB IS SKCIICPUMCHTAIb-
HOW TIPOBEPKHU TUIIOTE3 OTHOCUTEIIFHO 3aKOHOMEPHOCTEH MpoTe-
KaHUS XUMHUYCCKUX PEaKIUd W MPOTHO3HPOBAHUS BO3MOXKHO-
CTEH UX OCYILECTBIICHHUS;

- YMETh MOATBEPKJIaTh Ha KOHKPETHBIX MpUMEpax XapakTep 3a-
BHCHUMOCTH PEAKIIHOHHOM CIIOCOOHOCTH OPTaHMYECKUX COEINHE-
HUN OT KPaTHOCTH U THUMa KoBajeHTHOH cBsizu ("T " u ""), B3a-
MMHOTO BJIMSIHHSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaxX; a TaKxkKe
OT OCOOEHHOCTEH peanu3aliu Pa3IMYHBIX MEXaHHW3MOB IPOTE-
KaHUs peaKkuui;

- YMETh XapaKTepU30BaTh 3JICKTPOHHOE CTPOCHHE aTOMOB (B OC-
HOBHOM W BO30Y)KICHHOM COCTOSTHHM) M MOHOB XUMHUYECKHX 3JIc-
MeHTOB | - 4 nepuozos lleproanyeckoii cucremst .M. Mennenee-
Ba M UX BAJICHTHBIC BO3MOXKHOCTH, UCTIONB3Yys TousTus "'s", "p", "d-
AIIEKTPOHHBIE" OPOUTAIIH, SHEPTETUUECKIE YPOBHU; OOBICHATH 3a-
KOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB U 00-
pa3yeMbIX UIMH COSTUHEHUH 10 TIEPUOaM M TPYIIIaM;




OK 02. Mcnonb3oBaTh
COBpPEMCHHBIE Cpe/I-
CTBa MTOMCKA, aHAJN3a
U MHTEPIIPETAIUH
uHpOpPMAaLIUU U UH-
(dbopMaImoHHbIE TEX-
HOJIOTHH JIJIs1 BBITTOJI-
HEeHHS 337124 podec-
CHOHAJIBHOM JIeSITEIb-
HOCTH

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(opMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH U OOILECTBEHHOM
MPaKTUKH, OCHOBAHHOT'O HA JHAJIOTE KYJbTYp, CIIOCOOCTBYIO-
IIEr0 OCO3HAHUIO CBOETO MECTA B MOJTUKYIBTYPHOM MUDPE;

- COBEpLICHCTBOBAHUE SI3BIKOBOM M UYUTATEIbCKON KYJIbTYpPBI
KaK Cpe/CTBa B3aMMOJICUCTBHUS MEXAY JIOJbMHU U TO3HAHUS
MHUpa;

- OCO3HaHUE LIEHHOCTU HAYYHOU JAESITeIIbHOCTU, TOTOBHOCTH
OCYLIECTBJISITh MPOEKTHYIO M HCCIEA0BATENIbCKYIO JEATENb-
HOCTbh MHAVBUIAYAJIBHO U B TPYIIIE;

OBiajeHue YHUBEPCAJIbHBIMH Y4YeOHBIMH IO3HABATE/Ib-
HBIMH JeHCTBUSIMU:

B) padora ¢ nnpopmanueii:

- BIIQJICTh HABBIKAMH ITOJTy9ICHUS WH(OOPMAIIUU U3 HCTOYHHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISITH IOUCK, aHa-
JN3, CUCTEMAaTU3alMI0 M HHTEPIpETaluio WHOpMaluu pas-
JUYHBIX BUJIOB U (POPM MpeICTaBICHHUS;

- CO3/1aBaTh TEKCTHI B pa3NUYHBIX (hopMaTax ¢ y4eToM Ha3Ha-
yeHus: UHQOpPMAIMK U 1IEJeBOW ayIUTOpUHU, BbIOMpas ONTH-
MaJbHYI0 (hOpMY MPEACTaBICHUS U BU3yaTU3AINH;

- OIIEHUBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh WH(MOpPMAIINH, €€
COOTBETCTBHUE MIPABOBBIM M MOPATHHO-3TUYECKUM HOPMaM;

- HCTOJIb30BaTh CpeAcTBa MHMOPMAIMOHHBIX U KOMMYHHUKA-
LIAOHHBIX TEXHOJIOTM B PEIIEHHMH KOTHUTHBHBIX, KOMMYHH-
KAaTUBHBIX M OPTaHU3AIMOHHBIX 33/1a4 C COOIOACHUEM Tpebo-
BaHU YPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, pECYP-
cocOepekeHusl, MPaBOBBIX M ITHUYECKUX HOPM, HOpM HHGOP-
MAaIIMOHHOM OE30ITaCHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHUS U 3aIIUTH HHGOPMAIIHH,

- YMeTh IUIAHUPOBATh U BBINOJHATE XUMHUYECKUI HSKCHEPUMEHT
(mpeBpalleHuss OpraHNYeCKUX BEIIECTB IIPU HArPEBaHUM, MOIY-
YeHHUe 3TUJICHA U U3YYEHUE ero CBOMCTB, KAUeCTBEHHbBIE PEaKIH
Ha aNbJETUIbI, KpaxMall, yKCYCHYIO KUCIIOTY; JeHaTypamus oen-
KOB IIPH HarpeBaHUU, [[BETHBIC PEAKLUU OCJIKOB; MPOBOAUTH pe-
aKIMM MOHHOTO OOMEHa, OIPEeNeNATh CPeay BOAHBIX PACTBOPOB,
KayeCTBEHHBIE pEaKkUuu Ha cyinbpar-, KapOoHAT- U XJIOPHI-
aHMOHBI, HA KATHOH aMMOHUS; pellaTh SKCIEPUMEHTaIbHbIE 3a-
nagn o Temam "Metauiel" u "Hemeramisl'") B COOTBETCTBUHU C
IpaBUIaMU TEXHUKU O€30IaCHOCTH Ipu OOpalIeHUU C Belle-
CTBaMHU M J1aOOpaTOpPHBIM OOOPYJOBAaHUEM; MPEACTABIATH pe-
3yJIBTaThl XMMUYECKOT'0 SKCIIEpUMEHTA B JOpME 3aIKCU ypaBHe-
HUI COOTBETCTBYIOIIMX PEAKIHi U (OPMYITHPOBATH BHIBOABI HA
OCHOBE 3THX PE3YyJIbTAaTOB;

- YMEThb aHAIM3HPOBATH XMUMHUYECKYI0 WH(POPMAIHIO, MOTydae-
MYI0 U3 pa3HbIX MCTOYHHUKOB (CpPEACTB MaccoBOil MH(popMaluuy,
ceTb MHTEpHET M Opyrue);

- BJIAZIETh OCHOBHBIMU METOJIaMU HAYYHOT'O ITO3HAHUS BEUIECTB U
XMMUYECKUX SIBJICHUH (HaOJt0/IeHNe, U3MEpPEHUE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMeThb HIpPOBOAMUTH pacueThl MO XUMHUYECKUM (opMmyrnaMm Hu
YPaBHEHUSM XMMUYECKHX peaklUi ¢ HCIOJIb30BaHUEM (uznye-
CKHX BEJIMYMH, XapaKTEPU3YIOLIUX BELIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: Macchl, 00bemMa (HOpMaJIbHBIE YCJIOBHS) ra30B, KOJIH-
4YeCcTBa BEILECTBA; HUCIIOJIb30BATh CHUCTEMHBIE XMMHUYECKHE 3Ha-
HUS JJI OPUHATHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYya-
LIUSIX, CBS3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHUEM,;

- YMETb CaMOCTOSITEJIbHO IUIAHUPOBAaThb W INPOBOJUTH XMMHYE-
CKUH SKCIIEpUMEHT (TIOJy4eHHE U U3Yy4YE€HHE CBOICTB HEOpraHu-
YECKUX U OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEaKIIUU YyIiie-
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nH(pOpMaIMOHHOM 0€30MMaCHOCTH JIMYHOCTH;

BOJIOPOJIOB Pa3iIMYHBIX KJIACCOB M KUCIOPOJCOJIEPIKAIIUX Opra-
HUYECKUX BEIICCTB, PEIICHHE ASKCIEPUMEHTAIBHBIX 3a/1a4 10
pacro3HaBaHUIO HEOPTaHWYECKUX M OPraHMYECKUX BEUIECTB) C
COOTI0ICHUEM MPaBUII 0E30MIACHOTO 00pAaIleHus C BEIIECTBAMU U
nabopaTopHbIM 000pyaOBaHUEM, (HOPMYITHPOBATH LEIH HUCCIIE-
JIOBaHUs, IPEJOCTABIIATL B pa3iMuHON (opMe Pe3ysIbTaThl IKC-
MEPUMEHTA, aHAJM3UPOBATh U OIICHUBATH UX JOCTOBEPHOCTb;

- YMETh OCYHIECTBIATH IIeJICHANPABICHHBIA MOUCK XUMHYECKON
UHPOpPMAIIMK B PA3JIMYHBIX WCTOYHUKAX (HAay4yHas M y4eOHO-
Hay4Has JIMTEeparypa, CPEACTBa MAacCOBOW HMH(MOpMAIMH, CETh
WuTepHeT u apyrue), KpUTHYECKH aHAJTU3UPOBATh XUMHUYECKYIO
uHpOpMaIIKIo, repepadbaThiBaTh €€ U HUCIOJIb30BaTh B COOTBET-
CTBUH C TOCTABJICHHON Y4eOHOMU 3a/1auei;

- BJIAQJIETh CUCTEMOM 3HAHUI O METOJAX HAYYHOT'O MMO3HAHUS SB-
JICHUW TTPUPO/IBI, UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HAyKax M yMme-
HUSIMH IPUMEHSTH 3TH 3HAHHS [P IKCIIEPUMEHTAILHOM HCCIIe-
JIOBaHWUU BEIIECTB U JUIS OOBSICHEHUS XMMHYECKHUX SIBJICHHUM,
UMEIOIIUX MECTO B MPHUPOJIE MPAKTUICCKOMN JCSITEIBHOCTH YelIo-
BEKa U B IIOBCETHEBHOM JKU3HU;

OK 04. DdpexTrBHO
B3alMOJICCTBOBATE U
paboTtarh B KOJIJIEK-
THBE U KOMaHJIe

- TOTOBHOCTH K CaMOpPa3BUTUIO, CAMOCTOATCIBHOCTU U CaMO-

OIPCACIICHHIO,

-OBJIaJICHHUC HaBBIKaAMU y‘Ie6HO'I/ICCJ'ICI[0BaT€J'II>CKOI\/JI, IMPOCKT-

HOU U COIMAIBLHOM JIeSITEILHOCTH,

Oeiaaaenue YHUBEPCAJIBHBIMH KOMMYHUKATUBHBIMHU aeii-

CTBUAMM:
0) coBMecTHAS JeATeJLHOCTD.

- MNOHUMATb M HCIIOJIB30BaTh HNPCUMYIICCTBA KOMaHJIHOH U

WHAWBUAYAIbHON pa0oTHI;

- IPUHUMATh LCIN COBMECTHOMU ACATCIIBHOCTH, OPraHU30BbIBATH
H KOOPpAWHUPOBATH HeﬁCTBHﬂ 10 €€ JOCTHXXCHHIO: COCTaBJIATH

- YMETh TUTAHUPOBATh U BBIMOJIHATH XUMHYECKUN DKCIEPUMEHT
(mpeBpallieHrss OpraHUYECKUX BEIIECTB MPU HATrpeBaHUU, MOJY-
YeHHUE ITHJICHA U U3yYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN
Ha aJIbJIETUbI, KpaxMall, YKCYCHYIO KHCIIOTY; JeHaTypanus OeJ-
KOB IIPU HarpeBaHUM, I[BETHBIE PEAKIIMU OEJIKOB; MIPOBOJIUTH pe-
aKIMd MOHHOTO OOMEHa, OMpeeNsaTh CPely BOIHBIX PaCTBOPOB,
KAueCTBEHHBIE PEaKIUu Ha CyiabdpaT-, KapOOHAT- U XJIOPHI-
AHUOHBI, HA KaTUOH aMMOHMS; pellaTh YKCIIEPUMEHTAIbHbIE 3a-
naun o temaM "Metauibl" U "HemeTtamibl") B COOTBETCTBUM C
MpaBUJaMUd TEXHUKH O€30MacHOCTH TMPH OOpaIlEHHWU C BEIlle-
CTBaMH MW JIa0DOpaTOpPHBIM OOOPYIOBAaHUEM; MPEICTABIATH pe-
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IUIaH JCUCTBUM, paclpeneNiTh PoJid ¢ Y4eTOM MHEHHUH ydacT-
HHUKOB 00CYKJaTh pe3ysIbTaThl COBMECTHOM PaOOTHI;

- KOOPJIMHUPOBATH U BBIMOJIHATH padOTy B YCIOBHSIX peaslbHO-
ro, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI,

- OCYHICCTBJIATH IMO3UTHUBHOC CTPATCIHMYCCKOC ITOBCIACHUC B
Pa3JIMYHBIX CUTYaIUsX, MPOSBIATH TBOPUECTBO M BOOOpake-
HHUC, OBITH WHUIINAaTUBHBIM

OsBi1aieHHe YHUBEPCAJbHBIMU PeryJATHBHbIMHU JIeiicTBH-
SIMU:

I') NPUHATHE ce0sl U APYTHX JIIO/Ieii:

- IPUHUMATh MOTUBBI M apryMEHThI IPYTHUX JIOACH Mpu aHa-
Jn3e pe3ysbTaToB ACSITeNbHOCTH;

- IPU3HABaTh CBOE [IPaBO U IIPABO APYTHUX JIOJEH Ha OMIMOKY;
- pa3BUBATh CIIOCOOHOCTh NOHUMATh MUP C MO3ULMH JIPYrOro
YEJI0BEKa;

3yJIbTaThl XMMUYECKOI0 SKCIEPUMEHTA B (JOpME 3alMCU ypaBHe-
HUI COOTBETCTBYIOILUX peaKLHi U (GOpMYIHPOBATH BBIBOABI HA
OCHOBE 3THX PE3YJIbTATOB;

-yME€Thb CaMOCTOSITEJIBHO IUIAHUPOBATh U IIPOBOAUTH XHMHYE-
CKHH SKCIIEPUMEHT (TIOJy4EHHE U U3YUYEHHUE CBOMCTB HEOPraHU-
YECKUX U OPraHMYECKUX BELIECTB, KAUECTBEHHBIE PEAKLIUU YIJIE-
BOZOPOJOB PA3JINYHBIX KIACCOB M KUCIOPOIACOIAEPKALIMX Opra-
HUYECKUX BELIECTB, PEIICHUE JKCIEPUMEHTAIbHBIX 3a1ad II0
pacro3HaBaHUIO HEOPraHWYECKUX M OPraHMYECKUX BELIECTB) C
co0utro/IeHreM paBui 6e301acHOro oOpaleHus C BELECTBaMU U
nabopaTopHbIM 00OpyAOBaHUEM, (OPMYJIHUpPOBATH LEU HCCIIe-
JIOBaHUS, IPEJOCTABIATh B pa3IMUHON (hopMe Pe3ylbTaThl IKC-
IIEPUMEHTA, aHAIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTB;

OK 07. CopneiictBo-
BaTh COXPAHEHUIO
OKpY’Karollen cpeasl,
pecypcocOepexeHHIo,
IPUMEHSTH 3HaHUA 00
U3MEHEeHHUHU KJIMMaTa,
HPUHLIUIIBI OepeKITH-
BOT'O TTPOU3BOJICTBA,

3 pexTUBHO NeM-
CTBOBAaTh B UPE3BbI-
YaHBIX CUTYAIUIX

B 00s1acTH 3K010IrM4€CKOr0 BOCIIUTAHUS:

- ¢(hOPMUPOBAHHOCTH 3KOJIOTMUYECKON KYNIbTYphl, TOHUMaHHE
BIIUSHUS COLMAJIbHO-DKOHOMUYECKHUX IIPOLECCOB HA COCTOs-
HUE NPUPOIHON U COLMAIBHOM cpeJibl, 0CO3HAHHE II100aTbHO-
ro XapakTepa 3KOJOTHYECKUX poodiieM;

- IUITAHUPOBAHUE U OCYLIECTBICHUE JECHCTBHUI B OKPYKAIOIIECH
cpelie Ha OCHOBE 3HAHUA LIEJIEW YCTOMYUBOIO PA3BUTHSL YEIO-
BEUYECTBA;

AKTHBHOE HEINPUATHE ACHCTBUMN, MPUHOCAIINX BPEX OKpY’Ka-
IOIIEHN CpeaeE;

- YMEHHUE NMPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTUYECKHE
IIOCJIEICTBYS IIPEANPUHUMAEMBIX ACHCTBUM, IIPENOTBpaLIaTh
ux;

- paclIpeHue ONbITa ACSITEIBHOCTH 3KOJIOIMYECKOM Hampas-
JIEHHOCTH;

- copMUPOBATH MPEACTABICHUS: O XUMUYECKOM COCTaBJISIONICH
€CTECTBEHHOHAYYHOM KapTHUHBI MUpa, POJIU XUMHUHM B MO3HAHUU
SBIIGHUN TIPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAJIBHONH TPAaMOTHOCTH, HEOOXOAUMOI
JUISL pEeUIeHUsT TPAKTUYECKUX 3a7a4 U IKOJIOTHYECKH 000CHOBAH-
HOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON CpeJIe;

- yMeThb COOJII0/IaTh TMpaBWJia AKOJIOTHYECKU 1ETIECO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JESITEIILHOCTH B LIENSAX COXpaHe-
HHUSI CBOETO 3J0POBbSI U OKPYKAIOWIEH MPUPOAHON CpEIbl; YUu-
TBIBAaTh OMACHOCTh BO3JECUCTBUS HA KUBBIE OPTaHU3MBI OINpeEse-
JIEHHBIX BEILIECTB, IOHUMAsi CMBICI MTOKa3aTelsl MPeaeabHON 10-
MyCTUMOM KOHIEHTPALINH;

- YMETh MPOTHO3UPOBAThH, AHATM3UPOBATH U OILEHUBATH C MO3HU-
[IAA DKOJIOTHYECKOW O€30MacHOCTH TIOCHIECTBUS OBITOBON W
MIPOM3BOJICTBEHHON JIESITEILHOCTH YeJIOBEKa, CBSI3aHHOW C TIepe-
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- OBJIQJICHUE HAaBbIKAMH YUEOHO-HCCIIEI0BATEIbCKOM, MPOEKT-
HOH M COIMAIBLHOM JIeSITENLHOCTH,

pabOTKOM BEIIECTB; HCIOJB30BaTh IOJYyYEHHBIC 3HAHUSA IS
MIPUHSATHS TPAMOTHBIX pEIICHUN MPoOJIeM B CUTYyaIlMsIX, CBSI3aH-
HBIX C XUMUEH;

- YMETh OCO3HaBaTh OMACHOCTh BO3JCUCTBUS HA KUBbIC Opra-
HU3MBI OIPEACIICHHBIX BEIIECTB, MOHUMAas CMBICT IOKa3aTels
MpeAeIbHONW JTIOMYCTUMOW KOHIICHTPALIUMU, U TOSCHATH Ha MpH-
Mepax CrnocoObl YMEHBIICHUSI U MPEIOTBPALICHUS UX BPEIHOTO
BO3JICHCTBHS HA OPraHU3M YEJIOBEKa.
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PA3JIEJI: O0mas u Heopranu4eckass XuMHst
Bonpocul ona camokonmpons

1. OcHOBHBIC 3aKOHBI XUMHH. 14. OcHOBaHUS M UX CBOMCTBA.
2. OCHOBHBIE TTOHATHUS XUMUH. 15. KucioTsl 1 UX CBOMCTBA.
3. BaneHTHOCTE. 16. Conu 1 UX CBOMCTBA.
4. CteneHb OKHUCJICHUSL. 17. I'uaponus coieil.
5. MoHHas CBA3b. 18. Kimaccudukanys XuMHYECKUX peak-
6. KoBasieHTHAas CBA3b. 1805048
7. MeTaiutnueckas CBSI3b. 19. OKHCANUTEIBHO-BOCCTAHOBUTEIILHBIC
8. BogopoaHast cBs3b. pEaKIHUH.
9. JlucriepcHble CUCTEMBI. 20. lllesouHbIE METALIBL.
10. KonnuecTBeHHasi XapaKTepUCTHUKA 21. ATIOMUHHH.
pacTBOPOB. 22. Keneso.
11. DneKTpOJUTHI U HEANEKTPOJIUTHI. 23. ['aJioreHsl.
12. DnekTpoiuTHYECKas: TUCCOIUALIUSL. 24. Cepa.
13. Okcuabl 1 UX CBOMCTBA. 25. A3or.
26. Kucnopon.

TEMA: Ctpoenue aroma. I[lepuoanyeckuii 3aKoH
u [lepuoanveckas cucrema xumuueckux 3j1eMenToB /. M. Menaesieena.
Crtpoenue BemecrBa

CoBpemenHas xumus chopmupoBasiack Bo BTopoii nojioBune XIX Beka, korga
J. 1. MenaeneeBbIM ObUT OTKPBIT EPUOAUUECKUH 3aK0H, A. M. ByTiepoBsiM paspa-
0oTaHa Teopusi XUMHUUYECKOTo cTpoeHus, A. BepHepoM cozaHa KOOpIUHAIIMOHHAS
TeOpus, T. €. B TO BpeMs, Korja ObLIM MOHSTHI MPUHIMIBI BHYTPEHHETO CTPOCHUS
BEIIIECTBA. B XUMHUM TEPMHUHOM «CTPOEHHE» 0003HAYAECTCS NIUPOKUN KPYT MOHSITHH,
B OCHOBY KOTOpPBIX IOJIOKEHBI MPEACTaBICHUS 00 aTOMax KaK HOCUTEIISIX XHUMHUYe-
CKUX CBOWMCTB 3JIEMEHTOB M MOJIEKYJIAX KaK HOCHUTEJISIX XMMHUYECKUX CBOMCTB pas-
JINYHBIX BELIECTB.

Amompl 3TO HaMMEHbIIAass XUMHUYECKH HEIeNrMMas 4acTulla BemiecTBa. Buo
amoma ONpelenseTcs 3apsAoM €ro sapa. ATOMbI OJJHOTO 3JEMEHTA, UMEIOLIUE OOU-
HAaKOBBIN 3apsAl Apa, MOTYT OTJIMYATBCS IO Macce. Takue aTOMbl Ha3bIBAKOTCA U30-
monamu. Ecnyu HY)XKHO yKa3aTb XapaKTEpUCTHKMA HM30TOINA, TO MOPSIKOBBIM HOMED
AJIEeMEHTa 3aliChIBAIOT CJIeBa BHHU3Y, @ MAcCy M30TOMAa — CJeBa BBEPXY OT 0003Haye-
uus snementa. Hanpumep: 1H, 12C, 235U

Xumuueckuii 31emenm 3T0 COBOKYITHOCTb aTOMOB OJHOTO BH/JIA.

B 3aBucMMOCTH OT NpUPOABI YACTHUII, U3 KOTOPBIX IMOCTPOEHO BEIECTBO, pa3-
JINYAIOT BEIIECTBA C MOJIEKYJSIPHOM M HEMOJIEKYJISIPHOU CTPYKTypou. [Ipaktnuecku
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BCE OpPTaHMYECKHE BEIIECTBA (T.€. MOJABIISIONIee OOIBIIMHCTBO U3BECTHBIX BEIIECTB)
COCTOSAT U3 MoJIeKyJl. Cpe HEOPraHNYECKUX COECMHEHHUIN MOJIEKYJIIPHOE CTPOCHHE
uMmeroT npuMepHo 5%. Takum oOpazoM, HanboJiee TUITUYHON (OpMOM CyIIeCTBOBA-
HUS BEIIECTBA ABJISIETCS MOJIEKYJIa.

Moaexyna — HauMeHbIIasg YacTULA BEIIECTBA, CIIOCOOHAsI CYIIECTBOBATh Ca-
MOCTOSITEJIBHO ¥ COXPAHSIOLIAsl €r0 OCHOBHBIE XUMUYECKHE CBOMCTBA.

[Ipu OOBIUHBIX YCIOBUSAX BEMIECTBA C MOJICKYJISIPHOM CTPYKTYpOU MOTYT Haxo-
IUTHCS B TBEPAOM, KUJKOM WJIM T'a3000pa3HOM COCTOSIHMU. BemiecTBa ¢ HEMOJEKy-
JSIPHOM CTPYKTYpPOM HAXOISTCS TOJBKO B TBEPAOM COCTOSIHUM, MPEUMYIIECTBEHHO B
Kpuctamuueckon popme. HocurensiMu XuMUYECKUX CBOMCTB TaKMX BEILECTB SIBIIS-
IOTCS HE MOJIEKYJIbI, @ KOMOMHAIIMKM aTOMOB WUJIM MOHOB, KOTOpPbIE 00pa3yIoT JaHHOE
BEILECTBO.

CuMBoJIMYECKasl 3alUCh MPOCTEUILEr0 YUCIEHHOTO COOTHOIIEHHUS, B KOTOPOM
aTOMBbl PA3IMYHBIX AJIEMEHTOB OOpa3yl0T XUMUYECKOE COEAMHEHHE, Ha3bIBAaCTCS
¢opmynoir. OHa BeIpaXaeT ONpeneNeHHbIN (KaueCTBEHHbIA U KOJIUYECTBEHHBIN) CO-
CTaB COEITMHEHMUSI.

B 1869 rony pycckuii yuensiii JI.A. MenaeJsieeB cocTaBui TaOIMILy, BKIIIOYA-
IOIYI0 OOJIBIIMHCTBO U3BECTHBIX JIEMEHTOB, B KOTOPOW 3JIEMEHTHI ObUIM CTPYIIH-
pPOBaHbl B HECKOJIbKUX TOPU3OHTAIBHBIX PSAAaX TaK, YTO BEPTUKAIbHBIE CTOJIOIBI
BKJIFOYAJIA AJIEMEHTHI, CXOJHbIE M0 XUMHUYECKUM CBOMCTBaM. JTa Ta0IHIla, KOTOPYIO
MeHeneeB Ha3bIBAJI CHCTEMOM 3JIEMEHTOB.

Kpome Toro, 6611 OTKPBIT U CHOPMYITUPOBAH 3aKOH MEPUOANYHOCTH, OCHOBAH-

HbIA HA 3aKOHOMEPHOCTH W3MEHEHUH CBOWCTB 3JIEMEHTOB MPHU YBEJIUYECHUH Macc
aToMoB: «CBOWCTBa MPOCTHIX TeJl, TaKKe (OPMBI U CBOMCTBA COCAMHEHHM JIEMEH-
TOB, HaXOJATCSI B IEPUOAUYECKON 3aBUCHMOCTH OT BEJIMYMHBI ATOMHBIX BECOB dJIE-
MEHTOB.

Crpykrypa IIC 351eMEHTOB ONIpeAEsAeTCs CTPOCHUEM JIEKTPOHHBIX YPOBHEHN U
MOAYpPOBHEN aTOMOB. OCHOBHOM CTPYKTYPHOW €JUHHULIEN CHUCTEMBI DJIEMEHTOB SIBJIS-
€TCS MEPUOL.

IleproioM ¢ HOMEPOM N Ha3bIBAETCSI COBOKYITHOCTb XMMHUYECKUX DJIEMEHTOB,

HAYMHAIOMIASACA S-2JIEMEHTAMHU U 3aKaHYMBAIOIIASCS P-2JIEMEHTAMH.

HckiroueHne cOoCTaBIsSIET MEPBbIM MEPUOJ, B KOTOPOM HET P-3JI€MEHTOB, T.K.
Ha TIEPBOM 3HEpPreTudeckoM ypoBHE (N=1) cylliecTByeT TOJBKO 1S-OAYpOBEHb, B
HEeM coJiepkuTcs Bcero nBa anemeHTa: H u He. Bogopoa BcaeacTBue crneruduaHo-
CTH CBOMCTB MOMEIIAIOT JIMOO B MIEPBYIO IPYIIY, JUOO B CEbMYIO, JIMOO B 00€ OJHO-
BPEMEHHO, 3aKJIf04asi B OJJHOM M3 IPYIN CUMBOJ B CKOOKH. DTH CIOCOOBI pacmoio-
’KEHUSI BOJIOPOJAa OCHOBAHbI HA TOM, YTO OH UMEET HEKOTOphIe (hOPMAJIbHBIE YEPTHI
CXOJICTBA KaK CO IIEJIOYHBIMH METAJJIAMH, TaK U C TAJIOTCHAMH.

S -37IeMEHTHI — TOCTPAaUBAETCs S TIOTYPOBEHb
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P-351eMeHTBI — JOCTpanBaeTcs P MOypPOBEHD

D-anemenThI — ocTpanBaercs d o ypoBeHb

F-aseMenThl — nocTpauBaetcs f moaypoBeHb

Bropoii u TpeTuit mepuoabsl coAaep:kar Mo BOCEMb AJIEMEHTOB (IO JBa S, MO
IeCTh P), YETBEPTHIM W IATHIA TEPHOABl BKIIOYAIOT, Kpome Toro, mo 10 d-
DJICMEHTOB, a IIIECTOM M CEIbMOM TMEpHOJbI MMEIOT B cocTtaBe eme W mo 14 f-
AJIEMEHTOB.

B nepuogax MNpouUCXOAUT TMOBTOPEHUE CTPOCHUSI BAJEHTHBIX SJEKTPOHHBIX
000J104eK. DJIEMEHThl C OJAMHAKOBBIMU KOH(PUTYpAIUSMU JJIEKTPOHHBIX O00JIOYEK
00pa3yloT BEepTUKAIBHO pacnojiokeHHbie B [IC moarpymnmnsl U rpymnimsl.

CBOIICTBa XUMHYECKUX AJIIEMEHTOB 3aKOHOMEPHO U3MEHAIOTCA B IEPUOAAX MPU
Mepexo/ie OT MIEJOYHBIX METAJUIOB K OJIArOpPOJIHBIM Ta3aM, a TakKKe B TpymIax Mpu
Mepexo/ie OT IEMEHTOB C MaJbIMU HOMEPAMU MEPUOJIOB K AJIEMEHTaM C OOJbIIUMHU
HoMepamu niepuoio (ot Li k Cs, ot Fk 1).

XuMu4yeckasi CBSI3b — DJIEKTPOCTATUUECKOE B3aMMOJICHCTBUE aTOMOB, OCY-
HIECTBIISIEMOE MyTEM 0OMEHa JIEKTPOHAMU.

KoBaneHnTHasi ¢Bsi3b — CBsI3b, OCYIIIECTBIIsIEMAas 3a CUET O0Opa30BaHUs OOIIUX
AJIEKTPOHHBIX Tap, MPUHAJJIEKAIUX 000UM aToMaM. J[aHHBIN BU CBS3M 00paszyercs
MEXK]ly aTOMaMy HEMETAJIJIOB, €CJIM aTOMbI OJIMHAKOBBIC, TO CBSI3b KOBAJICHTHAs He-
nossipaas (Hy, O, F, u T.1.). Ecnin pa3Hble aTOMBI HEMETAIIJIOB 00pa3yloT XUMHYe-
CKYIO CBsI3b, TO CBsI3b KoBasieHTHas nosipHas (HCI, HF, H,0).

Honnasi cBsi3b — 00pa3yeTcsi B pe3yibTaTe 3JIEKTPOCTATUUECKOTO MPUTSKEHUS
MIPOTUBOIIOJIOKHO 3apPSKEHHBIX MOHOB, 00pa3zyeTcs MEXy HOHAMH METAJIJIOB U aHHO-
namu HemeTamwioB (NaCl, MgO, Kl u t.1.)

MeTannnuyeckasi CBI3b — CBSI3b MEX/Yy MOJOKHUTEIbHBIMU HOHAMHU B KPUCTAJI-
JaX METAJJIOB, OCYIIECTBIISIEMAasi 32 CUET MPUTSHKEHUSI DJIEKTPOHOB, CBOOOIHO Tiepe-
MEIIAOIIUXCS IO KPUCTAILTY.

Boaopoanasi ¢cBsi3b — CBSI3b MEXKIIY TMOJIOKHUTEILHO 3apsSHKEHHBIM aTOMOM BOJIO-
poJia OAHON MOJIEKYJIBI U OTPHUILATENBHO 3apSHKEHHBIM aTOMOM JIPYTOM MOJEKYJbI 3a
CUET CHJI AJIEKTPOCTATUYECKOTO MPUTSKEHUS 110 JOHOPHO-AKIENTOPHOMY MEXAHU3MY.

BaJjleHTHOCTBH — YHCIIO XUMHYECKUX CBsI3ed, 00pa30BaHHBIX JAHHBIM aTOMOM B
COEMHEHUU. DTO MOHATHE MPUMEHUMO TOJBKO K COCIMHEHUSIM C KOBAJIEHTHBIM TH-
MOM CBSI3U WJIM K MOJIEKYJIaM B Ta30BoM (haze. B kpucTamiax MOHHBIX COSUHEHUN U
METaJUIOB BAJICHTHOCTh aTOMOB PaBHAa OECKOHEYHOCTH.

CreneHb OKHUCJIEHUS] — YCIOBHBIM 3apsii aTOMa B MOJICKYJI€, BHIYUCICHHBIN B
MIPEOJIOKEHUH, YTO BCE CBSI3M UMEIOT HOHHBINA XapakTep.

ArperatHoe cocTosiHue — (opma CyIIECTBOBAaHUS BEIIECTBA, 3aBUCSINAS OT
PACCTOSIHUS MEXy YaCTUIIAMU U B3aUMOJICHCTBUSI MEKy HUMHU.
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I'a3 — arperatHoe COCTOSIHWE BEIIECTBA, XapaKTEpHU3YIOIIeecss OOJBIIUM pac-
CTOSIHUEM U OYEHb CJIa0bIM B3aMMOJICUCTBHEM MEXAY yacTulaMu. ['a3pl oTnuyarorcs
MaJIoi IJIOTHOCTHIO U BBICOKOM COKMMAaeMOCTbIO. ['a3bl 3aMOJIHAIOT BECh MPEJOCTaB-
JICHHBIN 00BEM. BOJIBIIMHCTBO Ta30B — COEIMHEHUS C KOBAJICHTHBIM THUIIOM CBSI3H B
MOJIEKYJIE.

KuakocTb - arperaTHO€ COCTOSHHE BEIIECTBA, XapaKTEPU3YIOMIEECS MaJbiM
PACCTOSTHUEM MEXIy MOJEKYJIaMH W OTHOCHUTEIHHOW IOJBMKHOCTBIO MOJICKYJI.
Kunkoctr Mano CKUMaeMbl, HO JIETKO U3MEHSIOT CBOIO (opmy. KUaKoe cOCTOSTHHUE
XapaKTEPHO JJI BEIIECTB C KOBAJICHTHBIM TUIIOM CBSI3H.

TBepaoe BemecTBO - arperaTHOE COCTOSIHME BEIIECTBA, XapaKTEPU3YIOIIEECs
CUWJIbHBIM B3aMMOJICUCTBUEM MEXAY YAaCTULIAMHU U YIOPSIOYEHHOW MPOCTPAHCTBEH-
HON CTPYKTYypOH. ATOMBI, MOJIEKYJIbI WJIM MOHBI, 0Opa3yroume TBEPAOE BELIECTBO,
HaxOJATCS B CTPOro (PMKCHPOBAHHBIX IMOJOKEHHUAX, BOIM3U KOTOPHIX MOTYT COBEp-
IaTh JIUIIL HEOOJIBIINE KOJICOaHUsI.

Kpucramiuyeckasi pemérka — peryasipHOE paclooKEHUE YaCTUIl B KPUCTAI-
ne. Kpucrammueckue pemérku ObIBAIOT YETHIPEX TUMNOB: 1. AmomHble Kpucmaniu-
yeckue peuémku — 00pa30BaHbl HEUTPATLHBIMU aTOMaMH, CBSI3aHHBIMH JIPYT C JIPY-
rOM KOBAJCHTHBIMH CBSI3SIMU (Hampumep, ajamas, KpemHuil). BemiecTBa ¢ aToMHBIM
CTPOCHHUEM XapaKTEePHU3YIOTCS OONBIION TBEPIOCTHIO W BBHICOKUMH TEMIIEPATypaMH
TIJIaBJICHUS Y KATICHHUS.

2. Monexynapuvie Kpucmaniiuieckue peuwémku — 00pa30BaHbl MOJEKYJIaMH,
CBS3aHHBIMH JPYT C JAPYrOM  CJa0BIM BaH-JEP-BaaJbCOBBIM B3aMMOICHCTBHEM
(marmpumep, TBepabie Hy, CO,, Cl,). BerecTBa ¢ MOJICKYISIPHBIM CTPOCHUEM JICTYUH,
UMEIOT HU3KHUE TeMITepaTyphl TUTABJICHUS U KUTICHUS.

3. Hounvie kpucmaniuueckue pewémku — oOpa30BaHbl MOHAMU, CBSA3aHHBIMU
CHJIbHBIM HOHHBIM B3auMoericTBreM (Hanpumep, NaCl, MgO, KNOs). BertectBam ¢
MOHHBIM CTPOCHHEM CBOMCTBEHHBI BBICOKHE TEMITEPATyphl TUTABIICHUS U KUTICHUS.

4. Memannuueckue Kpucmaniuyeckue peuwémku — 00pa3oBaHbl MOJOKUTENbHbI-
MU HOHAMH METAJUIOB, MEXKTy KOTOPBIMU OCYIIIECTBIIICTCS METAILTUICCKUI THIT CBSI3H.
Temneparypa TulaBieHUS U KUTICHUS METAUIOB MEHSETCS B IIMPOKOM JIHATa30HE U
OTIPEEIISETCS MPOYHOCTHIO METAITMUYECKON CBS3H.

3ajauM U ynpaKHeHUs ISl CAMOCTOSITEJIbHON padoThI

1. Ucnons3ys psa B.M. Kneukosckoro:

15? 25%2p® 35?3p® 4523d"%4p°® 5s%4d'%5p° 6s°4f 50 °6p®7s°5f*6d™°... cocraBbTe moMHBIC
aleKTpoHHBIE (hopMyIibl aTOMOB 3ieMeHToB Ne 1, 9, 12, 16, 21, 23, 25, 32, 34, 41, 43,
48, 54, 55,62, 64.

2. Paccuwmraiite maccy moss BemectB: H,SO, CaOHNO; Zn(OH), HCIO3

H3PO,,
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3. Haiigute B meproandecKoil CUCTEME BJIEMEHTHI, dJIEKTpOHHAs (popmya Ko-
TOpbIX NS'. Hamummre MX XMMHYECKHE CHMBOIBI H JICKTPOHHBIE (GOPMYIIbI ITHX
AJIEMEHTOB.

4. Haliiute B MEpUOIUYECKON CUCTEME SJIEMEHTHI, dJIEKTpOHHAsT GopMylia Ko-
TopeIX Np°. Hammimmre MX XMMHYECKHE CHMBOJBI M JJICKTPOHHBIC (hOPMYIIBI STHX
AJIEMEHTOB.

5. HaiinuTe B MEpHOAMYECKON CUCTEME JJIEMEHT, B aTOME KOTOPOTO 3aBEpIIacT-
Csl 3al0JIHEHUE DJIEKTPOHAMHM TPETHEr0 KBAHTOBOrO ypoBHA. Hamummre mnosiHyro
AJIIEKTPOHHYIO (hOPMYITy aTOMa 3TOTO 3JIEMEHTA.

6. HalinuTe B mepuoguyecKor CUCTEME JJIEMEHT, B aTOME KOTOPOTO 3aBEPILIACT-
Csl 3allOJIHEHHUE AJIEKTPOHAMH BTOPOrO YpOBHA. Hamumimre MoNHYH 3JIEKTPOHHYIO
dhopmMyy aTomMa 3TOro JIEMEHTA.

7. Kakue coequHeHus: ¢ BOJOPOAOM OOpa3yroT AJIEMEHTHI IIaBHOW MOATPYIIIbI
V rpynibl?

8. OnumunTe XMMUYECKHME CBOKWCTBA JIEMEHTA C MOPSAKOBBIM HOMepoMm 15, uc-
XOJs U3 €ro MoJIOKeHUs B nepuoanyeckon cucreme /.M. Meneneesa.

9. N3o6pa3ure (HopMyJibl BOJOPOAHBIX U BBICIIUX KHCIOPOJIHBIX COEIUHEHHI
aneMeHTOB TiaBHou nonarpynmnsl 1V, V, VI rpynnel nepuogudeckoit cucremsr J1.1.
Menneneesa.

10. 1Uzobpazute hopmysibl BOAOPOJIHBIX U BBICHIUX KUCIOPOIHBIX COEIUHeE-
HUW 371eMeHTOB TiaBHOM nmoarpynnel VIl rpynmnel nepuoaunydeckoit cucteMsl [I.U.
Menpeineena.

11. Hanucate snekTpoHHO-Tpaduueckue (GopMyIbl aTOMOB XpoMa, Mapraiua u
Keesa.

12. Ha3Bath 37€MeHTHI, HIMEIOIIUE 10 Ba JEKTPOHA Ha momypoBHe: a) 3d; 0) 4
d; B) 5d. Hamucarh anekTpoHHO-rpaduyeckue GOpMybl aTOMOB THX 3JIEMEHTOB U
yKa3aTh X NOJI0KeHue B nepuoaudeckoi cucreme .M. Menneneesa (nepuon, rpyr-
1a, MOJIrpyIIa).

13. HanuiuTe ypaBHEHHs peaklUyi KOHUEHTPUPOBAHHOM M pa30aBiIEHHOW a30T-
HOW KHCJOTBI C COETMHEHUSIMU:

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

14. Hanumure ypaBHEHUS peakUuid, C TOMOILIBK KOTOPBIX MOXKHO OCYILIECTBJIE-
HUS CIEAYIOIINE PEBPAIICHMUS:
1) N, - NH; — NO — NO, — HNO3 — KNO3 — KNO, — NO — N,
2) Na—Na,0,—Na,0—NaOH—NaCl—-NaNO3;—NaHSO;,—Na,SO, —NaC(l
3) Mg—MgCO3;—MgCl,—>Mg—MgzN,—-MgSO,—Mg(OH),—»Mg(NO3),
4).CaCO;—Ca0O—CaCl,—Ca—CaH,—Ca(OH),—CaCO3;—Ca(HCO3),—CaSO,
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5) Ba—Ba0O,—BaO—Ba(OH),—BaC0O3;—Ba(HCO3),—BaCO;—BaC(l,
6) Cr,0; — Na,CrO4 — Na,Cr,0; — Cry(SO4); — Cr(OH); —Cr,0O3 — Cr

15. Hanummre ypaBHEHHUs peaklUid, CBUJETEIbCTBYIOIIMX 00 aMQpOTEepHBIX
cpoiictBax ZnO u Zn(OH),: Al,O3 u Al (OH);3,

16. Maccoseie oo Na, Si u O coorBercTBeHHO paBHBI 37,31%, 22,95% u
39,34%. Onpenenute npocTeiiyo GopmMyly 3TOr0 COEAUHEHUS.

17. BeiBeguTe MOJIEKYISIpHYIO (pOpMYITy aMUHA, B KOTOPOM MaccoBasi JA0Js yT-
nepona — 53,53%, azora — 31,11% u Bomopona — 15,56%. CocTaBbTe CTpYyKTypHBIE
(bopMyJIbl U30MEPOB, HA30BUTE UX.

TEMA: PacTBOpbI M TUCIIEPCHbIE CHCTEMBbI
OKHMCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIHH.
JuieKTpOXuMH4YecKue npoueccobl. [osmmmepsl

PacTBop — ogHOpoaHAs (TOMOT€HHAs) CUCTEMA MEPEMEHHOIO COCTaBa, COJIEp-
JKalas JABa Wik OoJibIliee YUCIO BEelecTB. BelecTBo, B3sTOE B U30BITKE U B TOM Ke
arperaTHOM COCTOSIHMM, YTO U CaM PAacTBOp, MPUHATO CUUTATh pacmeopumenem, a
KOMITOHEHT, B3SIThI B HEJIOCTATKE, - PACMBOPEHHBIM BeUeCEOM.

Knaccudukanus pactBopos

1. [Io HaNMMUMIO WM OTCYTCTBUIO DJIJIEKTPOJIUTHYECKON JIUCCOLUUALINU
MOJIEKYJl PACTBOPEHHBIX BEIIECTB pPa3JIMYalOT JBa KJilacca pPacTBOPOB: PacCTBOPHI
AIEKTPOJUTOB M PACTBOPBI HEAIEKTPOJUTOB. OTHENBbHBIM KJIACCOM  CIIEIYET
paccMaTpuBaTh PaCTBOPHI MOJMMEPOB.

2. B 3aBrCHUMOCTH OT IpUPOJIbI PACTBOPUTEIIS PACCMATPUBAIOT BOJIHBIE U
HEBOJIHBIEC PACTBOPHI.

3. B 3aBMCHMOCTH OT KOHIIeHTpauuu noHos H™ u OH  pasnuuaioT Kucisle,
LIEJIOYHbIE U HEUTPAJIbHBIE PACTBOPBI.

4, ITo arperaTHOMyY COCTOSIHUIO Pa3uYaroT ra30BbI€, )KUJIKUE U TBEP/IbIE.

JlucnepcHbIe CHCTEMBbI — T€TEPOTr€HHBIE CUCTEMBI, B KOTOPBIX OJTHO BEILECTBO B
BUJIC OYE€Hb MEJIKMX YaCTHI] paBHOMEPHO pacmpesiesieHo B 00wéme npyroro. To Bere-
CTBO, KOTOPOE pacIlpesielieHO B 00bEME JIPYroro, Ha3bIBAIOT AMCHEPCHON (a30ii, BTO-
pOE BEILIECTBO HOCUT HA3BaHUE IMCIEPCUOHHOM cpe/bl.

Cnoco0Obl BbIpaKeHHs COCTABA PACTBOPOB
1) MaccoBasi 1051 (®, % WM J0JSX €IMHHUIIbI) — TOKA3bIBAET CO-
nepxkanue X rpamm BenlectBa B 100 r pacTBopa, paBHa OTHOIIEHUIO MAacChl
BEILIECTBA K MAacCe pacTBOpa:

Mgemecrra
w=—"2-100%
Mpacropa
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2) MoabHast noas () — Oe3pa3mMepHasi BeJIMYMHA, paBHAS OTHOIICHUIO YUCIIA
MOJIEH BEIIEeCTBA K 00IIEMY YMCITy MOJIEH BCEX BEIIECTB B PaCTBOPE:
Vi

Xi = n
i=1 Vi

3) Moasipaasi koHuentpamusi (CM, MoJib/J1 uim M) — 1OKa3bIBacT YUCIIO MO-

nelt BemiecTBa B 1 11 pactBopa:
n m

"V M-V
1) HopmanbHas koHnenTpanus (CH, MOJIb-3KB/JI WIH H.) — TOKa3bIBACT YHC-

Cm

JI0 MOJIb-3KBUBAJIEHTOB BelllecTBa B 1 J1 pacTBOpa:
c m
T MyV
I'maposu3 coutd — 3T0 B3aMMOJEHCTBAE HOHOB COJIM C BOJIOM, KOTOPOE MPUBO-
JUT K 00pa30BaHMIO CJ1a00# KUCIIOTHI HIIM ¢J1a00T0 OCHOBAHMS.

Paznuyaror Tpu Trmna rugposamsa:

® THIPOJU3 MO aHUOHY (HEOOXOJUMBIM YCIOBHEM THIPOJH3a COJH SIBISETCS
oOpaszoBaHue, MO KpaliHel Mepe, OJTHOTO C1ad0ro OCHOBAHUS UM KU CIIOThI, TO3TOMY
THJIPOJIN3Y IMOJBEPraroTCsl COJNM, OOpa3oBaHHbIE CIA0ON KHUCIOTOW U CHUIIBHBIM
OCHOBaHHUEM);

® TUJIPOJIHU3 [0 KaTHOHY (COJIHM, 0Opa30BaHHbIE CIa0bIM OCHOBAHUEM U CUJIbHOU
KHCJIOTOM);

® IUAPOJM3 [0 AHWOHY M KAaTHOHY OJIHOBPEMEHHO (coiu 0Opa3oBaHHbIC
c1a0bIM OCHOBAHHEM M CJIa00¥ KUCIOTOM).

Conu 006pazoBaHHBIE CUIBLHBIM OCHOBAaHUEM U CHJIBHOM KUCJIOTON THIIPOJIU3Y HE
MOJIBEPIaroTCsl.

OKHCINTENbHO-BOCCTAHOBUTEILHbIE pPe€aKIuu

OKHUCANTEIbHO-BOCCTAHOBHUTEIbHBIE PEeaKIMU — 3TO PEaAKIHNH, MPOTEKalo-
M€ C U3MEHEHUEM CTETNIEHH OKHUCJIEHHS aTOMOB, BXOJAIINX B COCTaB pPEarupyro-
IIMX BEIIECTB.

CreneHb OKHUCJIECHHUS] — YCIOBHBIN 3aps/i aToMa B MOJIEKYJIE€, BBIYMCICHHBIN B
MPENOJIOKEHUH, UTO BCE XUMUUECKUE CBSI3U B BEIIECTBE UMEIOT MOHHBIN XapakTep.

CreneHb OKUCJIEHUS DJIEMEHTA B COCAMHEHUU OMNPEIESIOT B COOTBETCTBUU CO
CICAYIOIIMMHU TMpaBUIaMu: 1) CTENeHb OKUCICHMS AJIEMEHTa B IPOCTOM BEIIECTBE
paBHa HyIIO; 2) anreOpandeckas CymMMa BCEX CTENEeHEl OKHCIIEHHs] aTOMOB B MoOJe-
KyJie paBHA HYJI0; 3) MAaKCUMaJIbHO BO3MOXHas (MOJIOKUTEIbHASA) CTETIEHb OKUCIIE-
HUSI JIEMEHTA COOTBETCTBYET HOMEPY IPYMIIbl, B KOTOPOIl pacCMOJIOKEH JIEMEHT B
[Tepuonuueckoit Tabnuue [{.1. Menneneesna.
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Psin 21eMEHTOB B COCIMHEHUSAX MPOSBISIOT MOCTOSHHYIO CTENEHb OKUCIICHHS,
YTO HWCIONB3YIOT TPH OINPEACIICHUH CTETeHEW OKUCIEHUS NPYTUX DJIEMEHTOB: 1)
(GTOp, UMEIOIINI HAUBBICIITYIO CPEIU AJIEMEHTOB JIEKTPOOTPHUIIATEILHOCTH, BO BCEX
COCTMHEHHSIX UMEET CTENEeHb OKUCICHHS —1; 2) BOAOPOJ B COSAMHCHHSX MPOSIBIISICT
CTEIeHb OKUCIIeHUs +1, kpoMe Tupu0B MeTauioB (—1); 3) Metamisl |A moarpymnib
BO BCEX COEAMHEHUSX UMEIOT CTENeHb Okucienus +1; 4) metamwnel |IA noarpymnsl, a
TaK)Ke MUHK U KaJIMU BO BCEX COCIMHCHMSIX UMEIOT CTENIEHb OKUCIIEHUS +2; 5) cTe-
IICHb OKHCJICHHUS aJlIlOMUHUS B COCIUHCHUSIX 13; 6) CTEICHh OKUCIICHUS KUCIIOpOaa B
COCMHEHUSX paBHA —2, 32 UCKIIOUeHHEeM coeauHenuii: O,, OF;, O,F,.

OxkucieHne — MpoLEcC OTAAaYu DJIEKTPOHOB aTOMOM, MOJIEKYJIOW WM MOHOM,
COTIPOBOKTAFOIIIHIICS TIOBBIIIICHUEM CTEIIEHU OKHCIICHHUSI.

BoccranoBienne - mporiecc MPUCOCTUHEHUS YJIEKTPOHOB aTOMOM, MOJICKYJIOM
VI NOHOM, COITPOBOXKTAFOIINIACS TIOHKEHUEM CTEIICHU OKUCIICHUS.

OxkuciauTe/b — aToM, MOJIEKyJla WU HOH, MIPUHUMAIOIINI 3JEKTPOHbBL. Baoic-
Helluue OKUCTUMenu.
raJ'IOFeHBI; 02, 03, KMnO4, KzMnO4
Comm xpomoBbix kuciot K,Cr,07, K,CrO,
Kucnorer u ux cmecu: HNOs, H,SOy(konm.), H,SeO,, HCIO;, HMNO,, «uapckast
BOJIKa» (cMech KoHIeHTpupoBaHHbIX HNO;3; u HCI)
Oxcuapl metamoB CuO, Ag,O, PbO,, CrOs, MnO,
Wons! Gmaropoxsbix Meramios Ag', Au®* u mp.
Xnopun xenesa (1), rumoxaopuTsl, XJI0paThl U NEPXIIOPATHI,

BoccranoBuTenb - aToMm, MOJIEKyJla WJIM MOH, OTIAIOIIMA SJEKTPOHBL. Baoic-
Helwue 60CCMaHO8UMeNU:
Mertamnsl, Bomopo, yriepoa, CO, H,S, SO,, H,SO3 u ee conun
beckucnopoansie kuciotsl: HI, HBr, HCI, H,S
Comm SﬂCIz, FeSO,4, MnSO,, Cr2(804)3
Coenunenns azora HNO,, NH3, NoH,, NO
dochopucras kuciora HzPO;

Oprannyeckre COCIUHEHUS: CIUPTHI, ajdbJCTHUIbI, MypaBbUHAS W IIaBeJeBas
KHCJIOTBI, TJIFOKO32

IMosumepsl — 3TO BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS, KOTOPBIE XapaKTepU3y-
IOTCSI MOJIEKYJISIPHOM MacCOM OT HECKOJIBKUX THICSY JI0 MHOTUX MHJIJTHOHOB.

3ajaum ¥ ynpaKHeHus1 ISl CAMOCTOSITE/IbHON PadoThI

1. KakoBa maccoBast 10 (%) pacTBOPEHHOI'O BEIIECTBA, €CIU B PacTBOPE, CO-
nepsxarniem B 250 r Boasl pactBopeHo 12,5 r Na,SO,4?

2. Ilpu pactBopenun 8 rpaMmmoB Na,CO; B 100 mi1 BOJBI MONYYHIIM PACTBOP
WI0THOCTBIO 1,3 /My, PaccuuTaiite MaccoBylO JOJIO, MOJISIPHYIO U HOPMAJIbHYIO
KOHLIEHTPalUyu IMOJYyYEHHOT'O PacTBOpa.
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3. Kakoit 006EM pacTBOpa CepHOM KUCIIOTHI ¢ MaccoBOM nojeit 30% 1 TIIOTHOCTHIO
1,180 r/mn tpedyetcs ans npuroroBiaeHus 115 10,5 M pacTBopa 3TO# KUCIIOTHI.

4.0npenenuTe MOJIIPHYIO KOHIIEHTPAIUIO PaCTBOPA, €CIIM B pacTBOPE, 00HEMOM
500 ma conepxurcs NaOH maccoit 8 r.

5. Onpenenute, ckoibko rpammoB NaOH conepxkutes 100 M 20 %, mioTHO-
cteio 1,09 r/em>?

6. Cronbko rpammoB K,SO, moTpebyetcs mns npurotosienust 0,5M pacTtBopa,
o0beMoM 200 mn?

7. KakoBa maccoBas 1015 (%) pacTBOPEHHOTO BEIECTBA, €CJIM B PaCTBOPE, CO-
nepsxariem B 350 r Boasl pactBopeHo 25 r CuSO,4?

8. Kakyto maccy pactBopa ¢ maccoBoit nosieid KOH 20% nano npubasuts k 350
r pacTBOpa ¢ MaccoBoit goseir KOH 70%, uToObI MOTyIuTh PACTBOP C MacCOBOH J10-
neit KOH 40%?

9. Hanmmure B MOJIEKYJIAPHON U MOJIEKYJISIPHO-HOHHOW (popMax peakiuu B3a-
UMOJCHCTBHUS MEXIY CICAYIONNMH BEIIECTBAMHU:

a) BaCl, u Na,SOy;

0) Na,SOz u HCI;

B) CH3;COOK u H,S0y;

r) KOH u HCI.

10. K 250 M 10%-uoro pactBopa HNO; miotHOCTRIO 1,054 r/em® mpubaBmu
350 Mt 2%-HOro pactBopa TOW K€ KHUCJIOTHI MIOTHOCTHIO 1,009 r/cm’. Berumcimre
MacCOBYIO JIOJIO B MPOLEHTaX U MOJIIPHYIO KOHIEHTPALMIO MOJTYYEHHOTO pacTBoOpa,
o0BeM KoToporo paseH 1,5 .

11. Kakoit o6bem 50%-toro pactBopa KOH (1. 1,538 r/cm®)rpeGyercs mis
npurotoBiieHus 3 11 6%-Horo pactBopa (11.1,048 r/cm3)?

12. Kakoii 06bem 20%-Horo pactBopa kapbonata natpust (. 1,105 r/em’) tpe-
GyeTcst IyIs IPUrOTOBIIeHNs 2 11 5%-Horo pactBopa (1. 1,02 r/cm®)?

13. Kakyto maccy NaNOj nHyxHO pactBopuTh B 400 T BOJBI, YTOOBI MPUTOTO-
BUTH 20%-HbIi1 pacTBOp?

14. CoctaBbTe MOJIEKYJSIPHBIE M HMOHHO-MOJICKYJISIPHBIC YPaBHEHUS peaKluin
B3auMojieicTBHs B pacTBopax Mexay: a) K,S m HCI1; 0) FeSO4 u (NHy).S; B)
Cr(OH); u KOH.

15. CocrtaBbTe MOJEKYJISIPHBIE U HMOHHO-MOJIEKYJISIPHBIE YpaBHEHUS pEaKIUu
B3auMoeicTBus B pactBopax Mexay: a) KHCO3; u H,SOy4; 6) Zn(OH), u NaOH; B)
CaCl, u AgNOs.

16. CocTtaBbTe MOJICKYJSPHBIC M HOHHO-MOJICKYJSIPHBIC YPaBHEHUS PEaKIIUn
B3aMMOJICUCTBHS B pacTBopax Mexay: a) CuSO, u H,S; 6) BaCO3; u HNOg; B) FeCl3
u KOH.

17. CocraBbTe MOJEKYJISIPHBIE U MOHHO-MOJIEKYJISIPHBIE YpaBHEHHUS peaKIui
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B3aMMOJIeHcTBHS B pacTBopax Mexay: a) CdS m HCI; 6) Cr(OH); u NaOH; B)
Ba(OH); u CoCl,.

18. CocraBbTe MOJEKYISIpHBIE U HOHHO-MOJCKYJSPHBIC ypaBHEHUS pPEaKIHid
B3aMMOJIeCcTBHS B pacTBopax Mexay: a) H,SO, u Ba(OH),; 6) FeCl; u NH,OH; B)
CH3COONa u HCI1.

19. CocTraBbTe MOJIEKYIISIPHBIC 1 HIOHHO-MOJIEKYJISIPHBIC YPABHEHUS PEAKITHMA
B3aMMOJICUCTBHUS B pacTtBopax Mexay: a) SN(OH), m HC1; 6) BeSO, u KOH; B)
NH;C1 u Ba(OH)s.

20. CocTaBbTe 1O TPU MOJICKYJSIPHBIX YPaBHEHHUS PEAKIUil, KOTOPhIE BhIpaxka-
IOTCSl HOHHO-MOJICKYJIIPHBIMU yPaBHEHUSMHU:

a) Mg™ + CO5* = MgCOs

6)H" + OH = H,O0.

B) CaCO; + 2H* = Ca®* + H,0 + CO,

r) A1(OH);+OH = A10, + 2H,0

1) Pb**+2J” = PbJ,

21. CocraBbTe MO TPU MOJICKYJSIPHBIX YpaBHEHUSI PEaKIUii, KOTOPbIE BhIpaXka-
I0TCSI HOHHO-MOJICKYJISIPHBIMUA YPABHEHUSIMU:

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

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

H"+ NO, = HNO,

22. CocTtaBbTE€ MOJCKYJISPHBIC YpPaBHEHHsI PEAKIi, KOTOPHIC BBIPAKAIOTCS
HOHHO-MOJICKYJISIPHBIMU YPaBHCHUSIMU:

a) Zn”" + H,S = ZnS + 2H"

6) HCO5;” +H"=H,0+CO,

B) Ag" + C1 =AgCl1

23 Hanmumure ypaBHEHUS TUIPOJIM3a BEHIECTB (IO CTYMEHSM U CyMMapHOE) B
MOJICKYJIIPHOM, TIOJTHOM M COKPAIIEHHOM HOHHOM BHJAX, YKOKUTE PEAKIIUIO CPEIIbI
Y TUT THIPOJIN3A.

a) A1C1; ¢) MnCl,

0) K;SO3 k) Fe(NO3)3
B) CaCO; 3) MnSiO,
r) Ca(NO3), 1) NiSO,

1) Ba(CH;COO), k) NasAsO,

24. Kakue U3 TMEepeyucCIeHHBIX HWKE coJied OyIyT MOABEpraThCs THIPOJIHU3Y:
Na,COj3, CuCl,, NH;NOz? Hanuimre mojiHbIe ¥ COKpAIICHHBIC HOHHBIC YPaBHECHHSI.

25. Kakue W3 mepeuyuciaeHHbIX HWKE cojied OyayT MoABepraThCs THIPOJIHU3Y:
Na,SiOs, KCI, Ca(NO3),? HanuiuTe moyiHbie ¥ COKPAICHHBIC HOHHBIC YPAaBHEHHUSI.

26. MeTo0M 351eKTpOHHOTO Oananca nmoadepuTe K03 UIIMEHTHI:
a) HI + SO, —» ,+ S+ H,0

22



0) MnO, + HCIl — MnCl, + Cl, + H,0

B) KCIO3+ S— KCI1 + SO,

r) Zn+ H,SO4 — ZnSO4 + H,S + H,O

Ykaxure IMpoucCChbl OKUCIICHUA U BOCCTAHOBJICHUA, OKHUCIIUTCIIb U BOCCTAHO-
BUTCIIb.

27. 3akOHYHTH COCTABJIICHHE YpPAaBHEHUN OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
pEaKIui METOAOM 3JIEKTPOHHO-MOHHBIX ITOIYpPEaKUMi, YKa3aTb OKUCIUTEIb U BOC-
CTAaHOBUTCJIb.

a). Cl, + SO, + H,O — H,SO,4 + ...

0). H,0, + KMnO4 + H,SO4 — O, + ...

B). I, + K;SnO;, + KOH — K,Sn0Os + ...

r) . HyS + HNOj3(omy = H2SO4 + ...

n). FeSO4 + KMnO,4 + KOH — Fe(OH); + ...

¢). KI + KMnO,4 + HCI — KIO3 + ...

k). CU + H,SO04 (xomy) = CUSO4 + ...

3). Br, + H,S + H,O — H,SO,4 + ...

1). Ag + HNOj3 (pass) = AgNO; + ...

k). NalOz + SO, + H,O — Nal + ...

TEMA: Kanaccudgukanus Bemects. [Ipoctbie BemecrBa. OCHOBHBIE KJIACCHI
HEOPraHUYeCKMX U OPraHuYeCKHUX CoeMHeHUu. XuMMS 3JIeMEHTOB.

OO0mue xXuMHYECKHE CBOMCTBA 3JIEMEHTOB.

- METAJJIMYHOCTh U HEMETAIJINYHOCTD DJIEMCHTA;

- KUCJIOTHO-OCHOBHBIC CBOMCTBA BJICMECHTA,

- OKMCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA DJICMEHTOB.

MeTaJJIMYHOCTh M HEMETAJTJIHYHOCTD

KonnuecTBEeHHO METAINIMYHOCTh U HEMETAJUNIMYHOCTh OMPEIEIISIFOTCS 3JIEKTPO-

OTPULIATEIILHOCTBIO 2JIEMEHTAa. YeM HIKE AJIEKTPOOTPHUIATEIbHOCTh, TeM OOJIbIIe
AIEKTPOINOJIOKUTEIBHOCTD, T.€. CUJIBHEE BBIPAXKEHBI METAJINIMYECKHE CBOKCTBA. YeM
00JIbIIIE PTEKTPOOTPUIIATEILHOCTh, TEM CHUJIbHEE HEMETAJUTMYECKHUE CBOMCTBRA.

ITo mepuoiaM METAINTUYHOCTh YMEHBIIAETCS, HEMETAIUTMYHOCTh YBEJINUHUBACT-
cs. Ilo rpymnmam meTauiMueckrue cBoMcTBa Bo3pacTaroT. CaMbIM SPKO BBIPaKEHHBIM
METaJUIOM SIBJIICTCS 1I€3UH, HEMETAIIOM — (DTOP.

Kuc10THO-0CHOBHBIE CBOMCTBA

DNEKTPOTIONOKUTEIbHBIE METAIIIBI (IIIEIOYHbBIE) 00Pa3yIOT camble CHUIIBHBIC OC-
HOBaHUA. DJIEKTPOOTPUIIATEILHBIE AJIEMEHTHl 00pa3ylOT CUJIBHBIE KHUCIOPOACOJEP-
Kalue KUCIOTHI.
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NaOH — cunpHOE ocHOBaHUE (111€JI0Yb)

Mg(OH), - ctaboe ocHoBaHue

Al(OH); — amdoTepHOE COeTUHEHHE

H,SiO;3 — ou. cnabas xuciora

H3PO, — cpennsisa kuciora

H,SO, — cunbHast Kuciaora

HCIO, — ou. cuiipHas KHCIOTaA

[To mepromam ciocOOHOCTh K 00pa30BaHUIO OCHOBAHWIA YMEHBIIIACTCS U YBEIH-
YUBACTCS CITOCOOHOCTH K 00pa30BaHHIO KHCIIOT.

B rpynmax 3ieKTpOOTpHIATENIBHBIX AJIEMEHTOB HapacTaeT cuia OSCKHCIOpPO/I-
HeIX kucaot: H>O, H,S, H,Te.

B rpymmax saeKTpOmoSIOKHUTEIBHBIX 3JEMEHTOB HApacTaeT CHJIa OCHOBAHMI:
Be(OH),, Ba(OH),

OKHCJIUTEIBLHO-BOCCTAHOBHTEIbLHBIE CBOMCTBA.

HawnbGoiee 351eKTpooTpUIIaTeIbHBIC AJEMEHTHI SBIISIOTCS CUIBHBIMU OKHUCITUTE-
JISIMH, @ 3JICKTPOITOJIOXKUTEIBHBIC JIEMEHTHI, IIEJI0YHbIC METAJUIBI SIBJISIOTCS BOCCTAa-
HOBUTEJISIMH.

ITo meprogaM BOCCTaHOBUTEIBHBIE CBOMCTBA OCIA0CBAIOT M BO3PACTAIOT OKHC-
JINTEIbHBIC CBOMCTBA 3JICMEHTOB.

Il mepuon: B mocnemoatensuoctr Na, Mg, Al, Si, P BoccranoBuTenbHas CITO-
COOHOCTh YMEHBIIIACTCS, OKHUCIUTEIIbHAS CIIOCOOHOCTh PAacTEeT B IMOCIIEI0BATEIHHO-
ctu P, S, Cl.

OKHCIIUTETbHBIC CBOMCTBA 3JIEMEHTOB 3aBUCST OT YHCJIA MPOSIBISICMBIX UM CTE-
neHe okucnenus. [To nepuomy 1o uncio Bo3pactaer (Na—0, +1, a Cl — mects).

[To rpynmam yBeIMUYHMBAECTCS BOCCTAHOBHMTEIIbHAS M YMCHBIIACTCS OKHUCIUTEIIb-
Hast ClIOCOOHOCTH:

Il rpymiia — Be, Mg, Ca, Sr, Ba Camblii CHITbHBIN BOCCTaHOBHUTEIb — Oapuid

VIl rpynmna — Fe, Cl, Br, | — camblii c1aObIit OKHCITUTEIb — HOJ

B nactosiee Bpemst uzBectHo 6osiee 100 Thicsiu HeopraHu4deckux BemecTs. Bee
HEOPTaHMYECKHUE BEIIECTBAa MOXKHO pa3/IelIuTh Ha Kiacchl. Kakapii kimacc o0beIrHsI-
€T BEIIECTBA, CXOIHBIE TT0 COCTaBY M 10 CBOMCTBaM.

BakHeHIIMMH KJTacCaMM CJIOKHBIX HEOPraHWYSCKHX BEIICCTB SIBJISIOTCS: OKCH-
JIbI, OCHOBAHMS, KHUCJIOTHI, COJIH.

Oxcuodvl — 3TO COCTUHECHHSI ABYX JIEMEHTOB, OJHUM W3 KOTOPBIX SBIISICTCS KHC-
nopoj. O6mias popmyna okcuaoB: Iy Oy

X — 3TO YUCJIO aTOMOB 3JICMEHTA, y — YMCJIO aTOMOB KHCJIOPOJIa.

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

Oxcuapl K1acCUPUIUPYIOTCS B 3aBUCHMOCTH OT TOTO, KAKUM 3JIEMEHTOM OHU
00pa3oBaHbI:
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OKCU/JIbI

— s T

OcHoBHBIE AMdoTtepHbIe Kucjaorubie
ObpasytoTca meTan- Al,0;, BeO, ZnO, PbO, Cr,05, SO, O6pasyloTca HemeTannammn u
namm (MgO; CrO; CuO SN0, , GeO, GeO,, 5b203, MnO, MeTaN/laMM B BbICLUNX
n ap) cTeneHAX OKUCNEHNn
nap.
(COy; Py O;; Mn,07 1 ap.)

OCHOBHBIMH OKCHJIAMHU HA3bIBAIOTCS TaKUe, KOTOPBIE MPH B3aUMOJCHCTBUU C
KHUCIIOTaMu 00pa3yloT coib U BoAy. CoeMHEHUs 3TUX OKCUIOB C BOAOW OTHOCST K
KJ1accy ocHoBaHWH (Harpumep, okcuay Na,0 coorBerctByeT ocHoBanue NaOH).

KucaoTHBIMEM OKCHIaMH HA3BIBAIOTCS TaKHE, KOTOPHIC TIPH B3aUMOJCHCTBUN C
OCHOBAaHMSIMHU 00pa3yroT coib ¥ Boay. CoeAMHEHUS ITHX OKCHIOB C BOJOW OTHOCST K
KJaccy KucioT (Hampumep, okcuay P,Os coorBerctByer kuciora H3PO,, a okcumy
C1,07 - kuciora HCIOy).

K am@poTepHbIM OKCHIaM OTHOCSITCSI TaKKE, KOTOPBIE B3aUMOJCHCTBYIOT C KHUC-
JIOTaMHU ¥ OCHOBAHHSIMU ¢ 00pa3oBaHUeM COJIU U BOJIbl. COeAMHEHUS TUX OKCHUIOB C
BOJIOM MOTYT MMETh KaK KHCJIOTHBIC, TAK U OCHOBHEIC CBOMCTBa (Hampumep, amdo-
tepHoMy okcuy ZNnO cootBercTByeT ocHoBaHue ZN(OH), u kucmora H,ZnOy).

OcHosanusi — 3TO CIIOKHBIC BEIIECTBA, MOJIEKYJIBI KOTOPHIX COCTOST M3 aToMa
MeTasula U OJHOU MJIM HECKOJIBKUX TUIPOKCHIBHBIX Tpymm — «OH»»

®opwmyna ocHoBanuii: Me(OH),

X — YUCJIO THIPOKCUIIBHBIX TPYIIIN, PABHOE BaJICHTHOCTH METaJljIa.

[Tpumeps ocHoBanuii: NaOH, Ba(OH), Fe(OH)z u T.x1.

Kucnomul — 3TO CIIOKHBIC BEIIECTBA, COJIEPKAIINE aTOMBI BOAOPOIa, KOTOPHIC
MOTYT 3aMelaThbcs atomaMu Metaiuia. O6mas gopmyna kuciot: Hy(Ac)

X — 9MCJI0 aTOMOB BOJIOPO/ia, PABHOE BaJICHTHOCTH KHUCJIOTHOTO OCTaTKa,

AC — KHCIJIOTHBIHA OCTATOK.

[Mpumepsr kucmot: HCI, H, SO4, H3 PO, 1 1.1

Conm — 3TO CIOKHBIE BEIIECTBA, COCTOSIINE U3 aTOMOB METalljla M KUCIOTHBIX
OCTaTKOB.

@®opmyiia coneii: Mey, (Ac)y

[Tpumepsr coneti: NaCl, BaSO,4, Mg(NO3), u T.1.
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3agaum U ynpaskHeHHMs IS CAMOCTOSITeIbHOH padoThl

Tecr.

1. DyleMeHT ¢ 31eKTPOHHOM KOH(pHUTY-

paryieil BHEITHETO JIEKTPOHHOTO
2043.

ypoBHs aToma 3s°3p°:

a) A3oT;

0) ®ocdop;
B) Kucnopon;
r) Apros.

2. P oieMeHTOB, KaKIbIi U3 KOTO-
PBIX OTHOCHUTCS K S-CEMEUCTBY:

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

3. Uucio BaJICHTHBIX JIEKTPOHOB B
aToMe yriepona B BO30YKICHHOM CO-
CTOSIHUU:

a) 1;
6) 2;
B) 3;
r) 4.

4. I1apa 351eMEHTOB, CXOJIHBIX IO 3JIEK-
TPOHHOMY CTPOCHHIO U CBOMCTBAM:

a)Pus;

6) Ku Mg;
B) Sr u Ba;
r) Na u Ag.

5. ®opMyna OKcHaa, COOTBETCTBYHO-
IeT0 TUJIPOKCUIY, (hopMyiia KOTOPOTO
HCIO,:

a) Cl,0Oy;
0) Cl,Og;
B) Cl,Os;
r) Cl,0.

6. dopmysa BemecTBa ¢ MOHHOM CBSI-
3bI0:

a) Ny;

0) H,0;
B) KCl,
r) HCI.

7. Psig 511eMEHTOB, pACTIOJIOKEHHBIX B
MOPsIIKE BO3pacTaHUs 3HaYE€HUM OTHO-
CUTEJIBHOM JIEKTPOOTPULIATEIBHOCTH:

a)N, O, C;
o) Cl, Br, I;
B) O, S, Se;
1S, O, F.

8. XUMHYECKUI 2JIEMEHT, HOHBI KOTO-
pOTO UMEIOT 3aps 2+:

a) Kanui;
0) Maruwii;
B) Cepa;

r) Xuop.



9. BemecTBo, MEXly MOJIEKYJIaMHU KO- 13. Psig oieMeHTOB C OJTMHAKOBBIM

TOPOro 00pa3yloTCs BOJOPOIHBIE CBSI- YHUCJIOM SHEPTreTUYECKUX YPOBHEH:
> a)C, P, CI:
a) AmMuak (3K); .
) G) 0) K, Ti, Sc;
0) A3o0T;
B) He, Ar, Kr;
O3om;
B) Oson r)Ca, Zn, Se.
r) Meran. .
14. DnemeHT ¢ 2NEKTPOHHONU KOHPUTY-
10. XapakTepucTrKa peakiiuu, ypaB- paupeii atoma ....35°3p%3d%4s%:
HEHUE KOTOPOH .
a) Kanwnif;
2KCIO; = 2KCI + 30,
0) bpowm;
a) 3amemienusi, OBP, ooparumasi;
B) Turas,;
0) paznoxenusi, OBP, HeoOpatumas;
r) Apros.

B) paszinoxxenus, He OBP, neob6paru-
15.Yucio BaJIeHTHBIX DJIEKTPOHOB B

Masi;
aToOME Cephl B CTALlMOHAPHOM COCTOSI-

r) oomena, OBP, o6patumas HUU:

11. ®opmyna BemecTBa, B KOTOPOM a) 2;

MaccoBasi J10Jisl JKeJie3a HauOobIas: 6) 4:

a) FeO;
B) 6;

0) Fe,03;

) r) 8.
B) FesOy;

16. DnemMeHT, aTOMBI KOTOPOTO Hanbo-
r) FeS,. JIE€ CXOJHBI IO AIEKTPOHHOMY CTPOE-

. HUIO ¥ CBOWCTBAM C aTOMOM KaJIbIIHS:
12.06Bem (H.y.) xJ0pa, HEOOXOUMBII

IUISL CKUTaHUA 32 T MEIU, PaBEH a) Cxanauii;
a) 11,2 m; 0) LuHk;

0) 16,8 =; B) CTpOHILIMIA;
B) 22,4 1, r) Kanwmii.

r) 33,6 .
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17. VoHbl, UMEIOIINE PTEKTPOHHOE
CTpOEHHE, OJINHAKOBOE C aTOMOM ap-
rOHa:

a) CI", Ca®", §%;
6) M92+ ’ P3+, K+,
B) Na*, Sc*, Fe*";
r) A", CI', K.

18. ®opmyna BeliecTBa, B KOTOPOM Y
OJTHOTO W3 3JIEMEHTOB CTETICHb OKHC-
JICHUS ¥ BaJICHTHOCTH HE COBITAJAIOT:

a) NaH;
0) H,S;
B) CHy;
r) HNO;.

19. BemecTBO ¢ KOBAJIGHTHO! TOJISP-
HOU CBSA3BIO:

a) ®ochuH;
0) I'padur;
B) Anmas;

r) Bona.

20. XuMHYECKHI DIIEMEHT, CIIOCOOHBIM

O6pa3OBBIBaTB H ITIOJTOKHUTCIIBHBIC, U
OTpHUIATCIIBHBIC NOHBLI:

a) Bomopon
0) ['ennii;
B) Hatpuwii;

r) @rop.
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21. BemecTBo, MKy MOJIEKYJIaMU
KOTOpPOTO 00pa3yrTCsl BOJOPOIHBIC
CBSI3U:

a) MeTaHaJb;

0) MeTanour,

B) Bonopog;

r) 'mapun HaTpus.

22. XapaKkTepuCTUKa PEeaKIuu, ypaB-
HEHUE KOTOPOU

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

a) coenuHenus, OBP, o6paTumas;
0) 3amemenusi, OBP, Heobpartumasi;
B) oomeHa, He OBP, HeoOGpaTumasi;
r) coequHenusi, OBP, HeoOpaTtumas.

23. ®opmyIlia BEIIeCTBa, B KOTOPOM
MaccoBasi J10JI XpoMa HauOoJIbIIas:

a) CrO;

0) Cr,0s;

B) CrOs;

r) Cr(OH)s,.

24. O6beM (H. y.) XJI0pa, BCTYIUBIIUH
B PEAKIUIO C 2MOJIb )KEJE3a, PABEH:

a) 22,4 m;
0) 44,8 ;
B) 67,2 m;
r) 89,6 1.



PA3JIEJI: Oprannyeckasi XuMust

Bonpocwt ona camokonmponsa

1. Teopusi cTpoeHUs] OPraHUYECKUX CO-
enuHeHuid A. M. bytieposa.

2. Knaccudukanus opraHMuecKux Be-
IIECTB.

3. Peakuuu B OpraHu4eCKON XUMHH.
4. HomeHkI1aTypa OpraHM4eCcKux Be-
IIECTB.

5. Buibl 130MEpUM OPraHUYECKUX Be-
IIECTB.

6. AJKaHBI: COCTaB, CTPOEHUE, HU30ME-
pus, HOMEHKJIaTypa.

7. AnkaHsbl: TOTy4YeHUE, CBOMCTBA,
MIPUMEHEHHUE.

8. AJIKEHBI: COCTaB, CTPOCHUE, U30ME-
pusi, HOMEHKJIaTypa.

9. AnkeHsl: moy4YeHUE, CBOMCTBA,
MIPUMEHECHHUE.

10. Ankunsl: cocTaB, CTpPOCHUE, U30-
MepHsi, HOMEHKJIATypa.

11. AnxuHbl: moTy4YeHue, CBOMCTBA,
IIPUMEHEHHUE.

12. AnkaaueHsl.

13. ApoMatnuyeckue yriaeBog0pOIbI.
CaoiicTBa OeH3o0JI1a.

14. IIpupoaHble HCTOYHHUKHU YTIEBOAO-
POIOB.

15. CnupThl. OTHOATOMHBIE CITUPTHI.
16. ®enomn.

17. Anbaerusibl U KETOHBI.

18. KapOoHOBBIE KUCIOTHI.
19.Cnoxusie 3¢upsbl. Kupsl.

20. YrneBoael. MoHOCaxapu/ibl.

21. YrneBoasl. [Tonmucaxapusl.

22. AMUHBI.

23. AMUHOKHUCIIOTHI.

24. benku.

25. Ilonumepsl, ciocoObl UX MOTyYe-
HHUSL.

TEMA: YriaeBoaopoabl

AJIKAHBI (ITAPA®UWHDI)

K mpenenbHbIM yriaeBogopoaam — ankanaM (mapadussl, ot Jat. parrum affinis —

M&JIOElKTPIBHBIfI) OTHOCATCA COCOIUHCHUA C OTKpLITOf/'I LICTIbIO, B KOTOPBIX aATOMBI YyT'-

JIepoJia COEAMHEHBI APYT C APYTOM MPOCTHIMU (OJIMHAPHBIMH) CBS3SIMHU, a OCTAIbHBIC

CBOGOI[HI)IG HNX BAJICHTHOCTH HACBIIICHBI aTOMAMH BOIAOpOAA. YJieHbI TOMOJIOTHYE-

CKOTO psifia MpeeIbHBIX YTIEBOA0POI0B 0TBeHatoT od1ei hopmyse CpHono.

CrtpoeHue ajiKaHOB

DJIEKTPOHHOE CTPOEHHUE aTOMa YrI-
Jeposia U300pakaeTcs CIACAYIOMUM 00-

pasom: 15°25°2p° Hitn cxeMaTHIecKH

. 2p?
2
]

152 |4y

Ha BHemniHe# 000J104Ke UMEIOTCS ABa HCCIIAPCHHBIX 3JICKTPOHA, CJICAOBATCIIBHO

YIiaepoa A0JIZKCH OBITh ABYXBAJICHTCH. OI[HaKO B I104aBJIAOIIIEM OOJIBIIMHCTBE ClIy-

qacB yrijicpoJa B OpraHn4CCKruX COCANMHCHHAX YCTBIPCXBAJICHTCH. DTO CBSA3aHO C TCM,

4TO TIpr 00pPa30BaHUM KOBAJIEHTHOM CBSI3M aTOM YTJepoja MepeXoauT B BO3OYKICH-



HOE€ COCTOSIHHE, TP KOTOPOM 3JIEKTPOHHAs Mapa Ha 2S- opOuTanu pa3oouaercs M
OJIMH 3JIEKTPOH 3aHMMAET BaKaHTHYIO P-OpOUTAIIb.

2522 281 iR
ST ST ]
132E 152 |4y

B pe3ynbTaTe mMeeTcs yke He JBa, a YEThIpe HECHapeHHbIX 3JiekTpoHa. [lo-
CKOJIBKY 3TH YEThIpE DJIEKTPOHA Pa3NuyHbl (2S- U 2P- JIEKTPOHBI), TO JOJKHBI ObI
OBITH PA3JIMYHBI U CBS3M Yy aToMa YIJIepo/a, OJIHAKO OJTHO3HAYHO MOKa3aHO, YTO OHU
paBHO3HauHbI. OKa3bIBaeTCs MpHU "CMENIEHUH" YeThIpeX opOuTasiei BO30YX IECHHOTO
aToma yriepona (oHO# 2S- U Tpex 2p- opOuTasieir) o0pa3yloTcs YeThIpe paBHOIICH-
HbIe SP°- THOpHAHbIe opouTanmi. OHE UMEIOT (GOPMy TaHTEIN, OHA U3 TOJOBUH KO-
TOPOM 3HAUYUTENBHO OOJIbIlIe ApYroil. BenencTBue B3aMMHOTO OTTAJIKUBAHUS Sp3- TU-
OpuaHbIE OpOUTANIM HAIpaBJICHbl B MPOCTPAHCTBE K BEPIIMHAM TETpa’apa M YIJIbl
MEXKy HUMHU PaBHBI 109%28" (Haunbosee BBITOTHOE PACTIOIOKEHHUE.

CtpoeHue MoJIeKyJIbl METaHa

AJIKEHBI (OJIE®@UHDBI)

AnkeHamu WM oJieUHAMH, WJIA 3TUJICHOBBIMHU YTIIEBOJOPOJAAMH HA3BIBAIOTCS
YTIIEBOJOPO/IbI, COACPIKAIIUE B MOJICKYJIE OJTHY JBOMHYIO CBSI3b M UMEIOIINE OOIIYIO
bopmyny CyHan.

CrtpoeHnue 3TeHa (3TUJIEHA)

VIIepOHbIC aTOMBI B MOJICKYJIE THICHA HAXOAITCS B COCTOSHHH SP°- THOpPH-
U3aluu, T.€. B THOpUIU3alliU YYaCTBYIOT OJIHA S- U IBE P -OpOUTaIH.

B pesynbpraTe kaxawlii atom yriepoaa oOjiamaeT TpeMsi TMOpUIHBIMU sp2 -
OopOUTAISIMU, OCH KOTOPBIX HAXOMASTCS B OJHOW IUIOCKOCTH Toa yrioM 120° apyr k
JPYTY, ¥ OJTHOW HETMOPHUIHOMN TaHTeleoOpa3HON P-OpOUTANIbI0, OCh KOTOPOM pacrio-
JIOYKEHA MO TIPSMBIM YIJIOM K ILIOCKOCTH OCeif Tpex sp° —opburaneii. OxHa U3 Tpex
rUOpUIHBIX OpOWTaNel aroMa yriepoja MEepeKphIBaeTCs ¢ MOJ00HOW OpOUTAIBIO
Ipyroro atoma yriaepona. s aJikeHOB HauOojiee TUMUYHBIMH SIBJISIFOTCS PEaKIIUU
npucoeuHeHus. B HUX JBOMHAs CBSI3b BBICTYIAET KakK JOHOP JIEKTPOHOB, MOITOMY
JUTSL QJIKEHOB XapaKTEPHBI PEaKIUU IEKTPOGUIBHOTO MPUCOCTUHEHUS.
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N3omepus
1. CtpykTypHas (M30MepHsl YIIIEPOIHOTO CKEJIeTa, MOJIOKEHHS IBOMHOM CBSI3M).
2. [IpocTpancTBeHHas (reoMeTpruUecKas, IUC- TpaHC- U30MepHs) —00yCIIOBICHA
OTCYTCTBHEM CBOOOIHOTO BpPAIIICHHUSI aTOMOB, CBSI3aHHBIX JBOMHOMN CBSI3bIO.
THq H CH, CH

. / N P
C=C o=
/ o Vs \
H C H3 H H
TpaHC-H30MEP ITUC-U30MEP

MetusnpHbIE TPYIIIBI MOTYT PACIOIAraThCsl KakK MO OJHY CTOPOHY JIBOMHOM CBSI-
31 (IUC-U30Mep, JaT. CiS - Ha 3TOH CTOPOHE), TaK U MO pa3Hble CTOPOHBI (TpaHC-
M30Mep, JaT. trans- depes, Ha Apyroid cropone). IIpeBpamieHue M30MepoB IpYyr B
JIpyra HEeBO3MOXXKHO 0e3 pa3phiBa IBOMHOMN CBS3H.

3. MexkiaccoBas u3oMepus (M30MEpHBI IUKJIOATKAHAM).
JAUEHOBBIE YTVIEBOJOPOAbI (AJIKA/IMEHBI)

JIneHoBbI€ YIIIEBOJOPOABI MU AIKAAUEHBI — 3TO HETIPEAEIbHBIE YTIEBOJOPOIbI,
coJiep Kalllie JIBE€ ABOMHbBIE YTIEPO - yriepoaHble cBa3u. O01mas popmyna ankaaue-
HOB C,Hjpo0.

CTpoeHue ajKaaMeHOB

ATOMBI yIIIepofia B MOJICKyJIe GyTaueHa-1,3 HaxoQsaTcst B SP° - THOPUIHOM CO-
CTOSIHMM, YTO O3HAYaeT PACIOJIOKEHUE ITUX aTOMOB B OJHOM IIJIOCKOCTH U HAJIMYME
y KaXJ0ro U3 HUX OJIHOHM p- OpOUTAIIH, 3aHATON OJTHUM 3JIEKTPOHOM U PaCIOIOKEH-
HOU MEPNEHIUKYJIAPHO K YIIOMSHYTOW IIOCKOCTH.

Kayuyku

B 1932 rony C.B. JlebeneB pazpabotan crocod CMHTE3a CHHTETHUUYECKOTO Kay-
YyyKa Ha OCHOBE OyTajHeHa, MoJly4aeMoro u3 cnupra. M nuuis B mATUAECATHIE TObI
OTEYECTBEHHBIEC YUEHBIE OCYLIECTBUIN KaTAIUTHYECKYIO CTEPEONIOIMMEPHU3ALUIO TU-
€HOBBIX YIJIEBOJIOPOJIOB U TOJYYHIIA CTEPEOPETYIISIPHBIA KaydyK, OJIM3KUMA 10 CBOM-
CTBaM K HaTypallbHOMY KayudyKy. B Hacrtosiiee BpeMs B MPOMBIIUICHHOCTH BBIITyC-
KAaIOT Kay4yK, B KOTOPOM COJEP>KAHHE 3BEHbEB M30MPEHA, COCANHEHHBIX B IMOJIOXKE-
Huu 1,4- nocturaer 99%, Toraa Kkak B HATypaJIbHOM KaydyyKe OHHM COCTaBIIAIOT 98%.
Kpome Toro, B mNpOMBIIIIEHHOCTH MOJYyYalOT CUHTETUYECKHE Kay4yKHM Ha OCHOBE
IPYruX MOHOMEpPOB —(M300yTHIIEHA, XJIOPOIIPEHA) U HATYPAJIbHBINA KaydyyK YTpaTui
CBOE MOHOITIOJIBHOE ITOJIOKEHUE.

AJIKUHbBI (AHETUJIEHOBBIE YIJIEBOJOPO/bI)

AULIETUIIEHOBBIMU YTJIEBOJOpOAaMU (AJIKWHAMH) HA3bIBAIOTCS HEMpPEACNIbHbIE (He-
HACBIILIEHHBIE) YIJIEBOAOPOIBI, COAEpKAILME B MOJIEKYJIE OJHY TPOWHYIO CBSI3b M
nMmerorue ooy dhopmyny C,Hzno. PogoHauasbHUKOM TOMOJIOTHYECKOTO psia 3TUX
YTIEBOA0POAOB sBisieTcs aneTuiieH (3tun) HC=CH.
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CTpoeHne aneTuieHa

VYranepoaHsle aroMbl B MOJIEKYJIE ALETHWJIEHA HAXOIATCS B COCTOSIHUM Sp-
ruOpuan3auu. JTO O3HAYaeT, YTO KaXK/blil aToM yriepojaa o0nagaeT ABYyMs T'U-
OpUIHBIMU Sp- OPOUTAISIMHU, OCH KOTOPBIX PACIOJIOXKEHbI HA OJHOM JIMHUU MOJ yI-
nom 180° pyr K ApyTYy, a Be p- OPOHUTAIN OCTAIOTCS HETHOPHIHBIMH.

JUI aJIKUHOB XapaKTEPHbI BCE PEAKIIMH MPUCOEAUHEHUS, CBOMCTBEHHBIE AJIKEHAM.
Kpowme Toro, "HezameleHHbIE" aTKUHBI MPOSIBIISIIOT KUCIOTHBIE CBOMCTBA, CBA3AHHBIE C
OTUICTJIEHHEM IIPOTOHA OT aTOMa YIJIEPOJa, COCTABIIAIOIIErO TPOMHYIO CBSI3b.

N3omepus
1. CtpykrypHast (M130Mepusi YIIEpOIHOTO CKEJIETa, OJI0KEHUS TPOMHOM CBA3N).
2. MexxkinaccoBasi n3oMepus (M30MEPHBI aJIKaJUCHaM).

APOMATHUYECKHUE YI'JIEBOAOPO/IbI
Crpoenne MoJieKyJIbI 0€H30/1a. APDOMATHYHOCTh

ApomaTHiecKue yrieBoJ0pObl (apeHbl) — 3TO YIIEBOAOPO/IbI, MOJEKYJIbl KOTO-
PBIX CoJiepkKaT OJJHO WJIM HECKOJIbKO OEH30JIbHBIX Kousel. O61ias ¢popMyia romosio-
TUYECKOTO0 psijia apoOMaTHUECKUX yrieBoopoaoB CnHay .

[IpocTelm mpecTaBUTENeM apOMaTUYECKUX YIJIEBOJIOPOJIOB SIBIISICTCS OCH301I,
MoutekyJsipHast popmyia kotoporo CgHg. Y cTaHoBIIEHO, YTO BCE aTOMBI yIiiepoja B MO-
JeKyse OeH30ia JIeKaT B OAHOM IUIOCKOCTH, 00pa3ysl MPAaBHJIBHBIA LIECTUYTOJbHUK.
Kaxnpiii aTrom yriaepoja cBsi3aH ¢ OTHUM aTOMOM BojiopoAa. Jljist n3o0pakeHus: MoJie-
KyJIbl O€H30J1a MOIB3YIOTCS CICAYIOIMMU CTPYKTYPHBIMU (hOPMYITaMHU:

He o e
H/cl:l\cécl:\H @

dopmyibl npeasioxkua B 1865 r Hemenkuil xumuk ABryct Kekysie U X UCHONb-
3YIOT JI0 CHX MOp U Ha3biBatoT popmynamu Kekyse.

Hctopuyeckn Ha3BaHUE «ApPOMATUUECKUE YTJIEBOAOPOABD CIOKHUIOCH MOTOMY,
YTO MHOTHE MPOU3BOJAHBIC OEH30J1a, KOTOPBIE MEPBHIMHU OBLUIH BBIACICHBI U3 TPUPOI-
HBIX ICTOYHHMKOB, 00J1a/1aJi MMPUATHBIM 3araxoM. B HacTosIee BpeMs 1MoJ1 MOHATHEM
«apPOMATHYHOCTH» MOJIPA3yMEBAIOT, TIPEXKJIC BCEro, OCOOBIM XapakTep peaKIMOHHOMN
CIIOCOOHOCTH BEIIECTB, O0YCIIOBIEHHBIN, B CBOIO 04Y€pPe/lb, 0COOCHHOCTSIMU CTPOCHUS
MOJIEKYJI 3TUX COEAUHECHUMU.

B cootBerctBUM ¢ MonekyisipHod ¢opmynoit CgHg OeH30m siBIIsSIETCST HEHACHI-
IIEHHBIM COCJMHEHUEM, U MOKHO OKMJIaTh, YTO JJISl HETO ObLIM OBl XapaKTEPHBI TH-

MMUYHBIC JJIs1 AJTKEHOB peaKUu npucoeauHeHuss. OJHaKo B YCIOBUSAX, B KOTOPBIX aJl-
KEHBI OBICTPO BCTYMAIOT B PEAKIMH MMPUCOCTUHEHMSI, OEH30JI HE pearupyeT Wi pea-
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TUPYET MEIJICHHO. beH30JI HE NaeT M XapaKTEpPHbIX KAYECTBEHHBIX PEAKLUN, CBOM-
CTBEHHBIX HEMPEJEIbHBIM YIIIEBOJOPOAaM: OH HE 00ECIIBEUMBAET OPOMHYIO BOIY U
BOJHBINA PacTBOp MepMaHraHaTa Kajausl.
N3omepus

1. CtpykTypHas usomepus
a) U30Mepusl MOJIOKEHUS 3aMECTUTENEH B OEH30JIbHOM KOJIbIIE

Ecnu ¢ GeH30JbHBIM KOJIBIIOM CBSI3aHBI JIBA 3aMECTUTENSI, TO OHU MOTYT Haxo-
IUTHCS B TPEX PA3IUYHBIX TMOJOKEHHUSIX OTHOCHUTENIBHO JPYT Jpyra: psaoM (Takoe
MOJIOKEHHE 0003HAYAIOT MPUCTABKON opmo-), 4epe3 OJUH aToM yriepona (mema-), u
HANPOTHUB JAPYT aApyra (napa-). JuMeTHiOeH305, CTPYKTYpHbIe (OPMYJIbl H30MEPOB
KOTOPOTO MIPUBEACHBI HUXKE, UMEET TPUBHAIbHOE HA3BaHUE KCUJIOJ.

CH
CH, CH, s
CH3 @\
CH,

CH

1,2-aumeTnaGEH3oN; . 3
A A i 1,3-ammeTunbeHson; 1 d-numeTARBeHsON:
opmo-agumeTun6eHson; Mema-auMeTUNBEH3ON: A=Al ;

- . napa-pumeTunbeHson;
OPMOSKCATION; mema-kennon, P ngpa-Kcvmon

0) n3oMepus yIrieBOJOPOIHOTO paguKaa
2. MexkaccoBast ©30MEpPHsI
3ajauM U ynpaKHeHUs JJIsl CAMOCTOSITEJIbHON padoThI

ITo Ha3BaHMIO COCTABBHTE COKPAIICHHYIO CTPYKTYPHYIO (DOPMYITy COCTUHECHHUS:

1. 2,2—mumertun, 3—TwiI, 3—U30MPONUIITeKCaH.

2. 2,3,4-tpumeTui-4,5-muru30nponui 5- TpeTOyTUITHOHAH

3. 2,3,4,7-terpameTHii-5,6-TMATHII-6-BTOPOYTUIIIEKAaH; MPUBEIUTE TPUMEPHI 5
UX H30MEPOB, HA30BHUTE HX.

4. 3,5,5-tpumetni, 3—9Tui, 6- TpeTOyTHUIIEKEH-0.

5. 2,2,6,7,7-nieaTameTrI, S-ponL,6 — N300y THIACKUH-3.

6. 3—Metun, 4,6—1UITHI, S—M30TPOIHT, 7-BTOPOYTHIIOACKAH.

7. 3,6 — mumeTuI, 5- 3T, 7 — U30NPONMITyHOHEHEH — 4.

8. 4- metui, 6 — 3TUJI, 5 — MPONUIHOHMH — 2.

9. 2,4-nuumeTnn-4,5-Tuu30npoInmi S5- TPETOYTHITHOHEH-3

10. 2,3,4,7-teTpameTun-6-BTOpOYTUTIACKUH- |; TIpUBEINTE MPUMEPHI 5 UX U30-
MEpOB, HA30BUTE UX.

2. IlpuBenuTe mpuUMepsl peakuuu 3ameleHus 2,3-qumernnoyrana. [louemy nmns
MpEAEIbHBIX XapaKTePHbI PEAKIIUU 3aMEIICHUsA?

3. IlpuBenute npuMepsl 3-X U30MepoB 2,3,3,4-TeTpaMeTHIIOSH301a, HA30BUTE HX.

4. CocTtaBbTe CTPYKTYpHYIO (popmyny 2,4—numeTuianeHteHa—2. BeiBenure ero
MOJIeKYJIApHYI0 (opmyiny. CocTaBbTe CTPYKTYpHBIE (OPMYJIbI TPEX €r0 M30MEPOB.
HazoBute BemiectBa, popMyIibl KOTOPBIX Bbl COCTaBUIIH.
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5. Ocy1ecTBUTh NPEBPALLECHNUSA:

C —» CaC,— C;H; —» C,H, — C,H;OH

6. Hanmmmure ypaBHEHUs peakUuid, C IIOMOIIBI0 KOTOPBIX MOKHO OCYLIECTBUTH
LENOYKY ITPEBPAIICHUI BELIECTB:

Al,Cs— A — B — Ag,C,

7.CKOJBKO JIUTPOB METaHa BBIACIUTCSA U3 8,2 T O€3BOHOTO arierata HaTpus?

8. Hanmmure ypaBHEHHS peakiui, ¢ MTOMOIIBK KOTOPBIX MOXHO OCYIIECTBUTH
LENOYKY MPEBPALLICHUN BEIIECTB:

CaC,— C,H; — C,Hy — C;HsOH — CH3;COOH

9. Hanmmure ypaBHEHHs PEakLHi, C IIOMOIIbI0 KOTOPBIX MOKHO OCYLIECTBUTH
LENOYKY ITPEBPAIICHUI BELIECTB:

c,H; —» CH;CHO — C,HsOH — CH3;COOH

10. CocTaBbTe CTPYKTYpHYIO (hopMyily 4—MeTuianeHTuHa—2. BeiBeaute ero Mo-
nexyysipayro (opmyiy. CocTtaBbTe CTPYKTYpHbIE (DOPMYINIBI TpEX €ro H30MEpOB.
HazoBute BemecTBa, opMyIibl KOTOPBIX Bbl COCTaBUIIM.

11. CocraBbTe BCe M30MephI TekcaHa. JlaiiTe M Ha3BaHUS.

12. HarmmmmTe ypaBHEHMsI peakUi, C IOMOLIbIO KOTOPBIX MOKHO OCYLIECTBUTH
LIEMIOYKY IPEBPALICHUI BEIECTB:

CH; — C,H; — C,Hg — C,HsCl — C4Hyg

TEMA: Kucjsiopoacoaepskauue opraHuuyeckue coeJnHeHus
CIIMPTHBI

CnupTbl —IPOU3BOJIHBIE YTIEBOJOPOJOB, B MOJEKYIaX KOTOPBIX COIEPHKHUTCA
OJIHA WJIM HECKOJIBKO TWJIpOKCHIbHBIX rpynn (—OH), cBs3aHHBIX ¢ aTOMaMH yIJIepO-
na. O6mas hopMyna npeaeabHbIX 0THOATOMHBIX cIUPTOB CH,:20 nmu CyH,,.1OH.

XHUMUYECKHE CBOMCTBA CIMPTOB BO MHOTOM OMPEEIAIOTCA HATMYUEM B UX MO-
JIEKyJ1axX TUAPOKCUIBHOW TPYIIbI, SBIIAIOMIEHCS (QYyHKIIMOHATBHOM. ATOM KHUCIOpoaa
THIPOKCHIIBHOM TPYIIIBl HAXOMUTCS B SP -THOPHIHOM COCTOSIHHN. BalleHTHBI yrom
OIM30K K TeTpasapudeckoMy. JIBe sp°- THOPHIHbIC OPOUTANH HAYT HA 0Opa30BAHHE
CBSI3€H C APYTMMH aTOMaMH, @ Ha JIBYX JIPYTUX OPOUTANISIX HAXOATCS HETOICTICHHBIC
napsl AEKTPoHOB. TakuM 00pa3om, Ha aTOME KUCJIOPOJia COCPEAOTOYECH YACTUIHBIN
OTpULIATENBHBIN 3apsill, a HA aTOMax BOAOPOJAA M YIVIEpOJa - YAaCTUYHBIE MOJIOKU-
tenbHbIe 3apsnbl. CBszu C-O u C-H — xoBayieHTHBIE TIONSIpHBIE (TTOCHCAHSAS OoJiee
nonspHas). I'ereponutuueckuii paspsis cesasu O-H ¢ obpazosanuem H' 06ycnosnu-
BAECT KUCJIOTHBIE CBOMCTBA CIUPTOB. ATOM YIJ€pOJa, UMEIOUIMN YaCTUYHBIA IOJIO-
KUTEJbHBIN 3apsiji, MOKET ObITh 0OBEKTOM aTaKu HYKJICO(PUIBLHOTO peareHTa.
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Knaccupuxanus cnupros
1. ITo 4nciy ruApOKCHIIBHBIX TPYIII B MOJIEKYJIE

OpHoaroMHble | JIByxaTOMHbIE TpexaromHbie
CH; -CH, CH, -CH,-CH;,

CHs-CH,-OH | |1 |1 || |
OH OH OH OH OH

ATaHOJI STWICHIJIMKOIb | TJIMIIEPUH
(aranaunoa-1,2) | (mpomaHTpHOII-

1,2,3)

Homenkiarypa

Hazpanue ciupToB 1O paguKaibHO-(QYyHKIIMOHATFHOW HOMEHKIIAType o0pa3yeT-
Csl U3 Ha3BaHMS CBSI3AHHOIO C TMIPOKCUJIBHOW TPYNIION pajuKaga U CiIoBa «CHUPT;
no cucrematnueckor HoMeHknatype IUPAC nHa3Banue crniupra oO6paszyercst OT COOT-
BETCTBYIOIIETO aJIKaHa C 100aBJIIEHUEM OKOHYaHMUSI -OJI.

PanukanbHo-  Cucremarnueckas
dopmyia cnupra byHKIHOHATBHAS ~ HOMEHKJIAType
HOMEHKJIAType IUPAC
CH; -OH METHIOBBIN METaHOJI
CIIUPT
CH;-CH, -OH ATUJIOBBIN COUPT ATaHOJ
CH3-CH,-CH,- OH IPOIUIIOBBIN npornanoi-1
CIUPT

CHs- CH (OH)-CH3; M30IPONUIIOBBIN POTIaHON-2
CIIUPT

Hywmepauus yranepoanoi uenu no npasuiiam [UPAC onpenensieTcs mojioxeHu-

€M TUAPOKCUIILHOM TPYIIIbI, OHA MOJIy4aeT MEHBIIINN HOMED.
N3omepust npeaebHbIX OITHOATOMHBIX CIIUPTOB

1. CrpykrypHas (M30MeEpHUsSl YIIEPOJHOTO CKEJETa, U30MEPHS MOJIOKEHUS
(YHKIIMOHATBLHOM TPYIIIIHI).

2. [IpocTtpancTBeHHas (ONTHYECKAs U30MEPHS - BO3MOKHA TIPH HAJTUYUH B
MOJIEKYJIE€ aCHMMETPUYECKOT0 aTOMa YIJIepoaa).

3. MesxknaccoBas u3omMepusi (CIUPTHI ©30MEPHBI TPOCTHIM dPupam).

AJIBAET'NAbI U KETOHBbI (KAPBOHUJIBHBIE COEANMHEHMUAS)

Oprannueckre COEIWHEHUS, MOJEKYJIbl KOTOPBIX COJAEpk AT KapOOHHMIIbHYIO
IpyIiy ~¢=0, Ha3bIBAIOTCA KAPOOHUIILHBIME COEIUHEHUSAMH. B 3aBHCHMOCTH OT Xa-
paKTepa CBSI3aHHBIX C KAPOOHUIILHOM TPYIIION 3aMECTUTENEeH KapOOHHMIIbHBIE COEU-
HEHHUS JICJISITCS Ha aibJeTUbl, KETOHBI U UX (DYHKIIMOHATIBHBIE TPOU3BOIHEIE.
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KAPBOHOBBIE KUCJIOTHI

KapOoHOBBIMU KHCIIOTAMH HA3bIBAIOTCS MPOU3BOJIHBIE YTIEBOAOPOIOB, B MOJIe-
KyJie KOTOPBIX COAEPMUTCS OJTHA UIIM HECKOJIbKO KapOokcuiabHbIX rpynn —COOH. B
3aBUCUMOCTH OT MPUPOJIBI pauKala, CBI3aHHOTO C KapOOKCUIIBLHOW TPYIION, KUCITO-
ThI MOJPA3AEISIIOTCS HA NpeaeiabHble, HENPEAEIbHbIE U apoMaThuueckue. Yucio kap-
OOKCHUIIBHBIX TPYIII ONpPEAEsieT OCHOBHOCTH KUCIOT. OO01as Gpopmyra npeaenbHbIX
o1HOOCHOBHBIX KuciioT: C,Hyn+ COOH.

OnexrporHoe ctpoeHue rpymnsl —COOH mpumaer kapOOHOBBIM KHCIIOTaM Xa-
paKkTepHble XUMUYECKHE U (PU3NYECKHEe CBOMCTBRA.

1. CmeleHue 3I€KTPOHHOW TUIOTHOCTH K KapOOHUJIBHOMY aTOMYy KHCJIOpOJia
BBI3bIBAET JOMOJHUTENbHYIO (110 CPAaBHEHHUIO CO CIUPTaMU U (heHoIaMM) MoJsipu3a-
nuto cBsizu O—H, 4to ompegensieT MOABUKHOCTh BOJAOPOAHOTO aToMa (KUCJIOTHBIC
cBoiicTBa). OHAKO KapOOHOBBIE KUCIOTHI B IIEJIOM — CJIa0ble KUCIOTHI: B BOJHBIX
PacTBOPAX UX COJM CHIIBHO TMJIPOJIU30BAHBI.

Homenkiatypa

[To mexaynapoanoit Homenkiaatype MIOITAK, kapOoHOBBIE KUCIOTHI Ha3bIBa-
10T, BBIOMpAsi 32 OCHOBY HaubOoJee NIUHHYIO YIJIEPOJHYIO IIEMOYKY, COAEPKAIIYIO
rpynny -COOH, u no6aBmnsisi K Ha3BaHUIO COOTBETCTBYIOIIETO YIIIEBOJOPOAa OKOH-
YaHUE «-0Bash» U CIOBO «KUcIO0Tay. [Ipu aTOM aTomy yriepoja, BXOASIIEMY B COCTaB
KapOOKCUJIbHOM IPYIIIbI, IpUCcBauBaeTcs nepBbii HoMep. Hanpumep:

CHj3-CH,-COOH — nponianoBasi KUCJOTA,

CHj3-C(CH3),-COOH - 2,2-auMmeTrinponaHoBasi KUCIIOTa.

[To pamuoHanbHON HOMEHKJIAType K Ha3BaHUIO YIJIEBOJIOPOJA JOO0ABISIOT
OKOHYAHHE «KapOOHOBAs» U CJIOBO «KHCJIOTay, HE BKJIKOYAs MPU 3TOM B HyMEpaIUIio
I[N aTOM YTJIepoaa KapOOKCUiibHOM rpymmbl. Hampumep:

CHj3-C(CH3),-COOH — tpeT-0yTrnkapOoHOBast KHCIOTA.

MHorue u3 KapOOHOBBIX KMCJIOT UMEIOT TPUBHAILHBIC HA3BaHUSI.

N3omepus

1. CrpykrypHas uzomepus. g anudaTuiyeckux KUCIOT — U30MEpHU3alus yrie-
BOJIOPOJIHOTO pajukana. J[Jis apoMaTHUYeCKUX — U30MEPHS MOJIOKEHHS 3aMECTUTENS
pu OEH30JIbHOM KOJIBIIE.

2. MexkitaccoBasi ”30MEPHUsI CO CIOKHBIMH dPUPAMH.

3amavu v ynpaskHeHus I CAMOCTOATEIbHOI PadoThI

1. Hanummure ypaBHEHUs peakiuii, C MOMOIII0 KOTOPHIX MOKHO OCYIIIECTBUTH
LETOYKY MPEBPAIICHUI BEILIECTB:

C —»CaCy— CyHy; —» C,Hy — CoHsOH — CH;COOH

2. CocTaBbTe CTPYKTypHBIE (hOPMYJIbI BEIIECTB (AJIbJICTUIOB U KETOHOB), B KO-
TOpBIX MaccoBasi aoJisa yriepoaga — 66,67%, Bomopoma — 11,11% u xucnopona
22,22%. HazoBure ux.
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3. [opuuio ykcycHOTO anpaeruaa, Maccoit 4,4 r oopaboranu aMMUAYHBIM pac-
TBOpOM cepelpa (peakiusi «cepedpsiHOTO 3epKayiay). Beiuncnure maccy obpa3oBaB-
merocs cepedpa.

4. CoctaBbTe CTPYKTYpHYIO QopMyny 3,4—TUMETUINIEHTAHOBOW KUCIOTHI. BhI-
BEeIUTE €€ MOJICKYJsApHYI0 ¢dopmyrny. CocTaBbTe CTPYKTYpHBIE (OPMYIBI TPEX €e
n3oMmepoB. HazoBute BemecTBa, HOpMyITbl KOTOPBHIX BBl COCTABHIIM.

5. Hanumwnre ypaBHEHMSI peaKkUyid, C MOMOIIBIO KOTOPBIX MOYXHO OCYIIECTBUTH
LENOYKY MPEBPALLICHUN BEIIECTB:

CaC,— C,Hy; —» CoHy — CH3CHO — Cy;HsOH — CH;COOH

6. Hanumure ypaBHEHUSI peakluii, C MOMOIIBIO KOTOPBIX MOYKHO OCYILIECTBUTH
LEMOYKY IPEBPALICHUN BEIIECTB:

CH4 — C2H2 — C2H5 — C2H5C| — C4H10

7. CoctaBbTe (HOpPMYJIBI H30MEPHBIX KApOOHOBBIX KHUCJIOT C MOJEKYJISPHOU
dbopmymoit CsH1g0O,. [atiTe um Ha3BaHUS.

8. Hanumure ypaBHEHHS peakiuid, ¢ MTOMOIIBI KOTOPBIX MOXHO OCYIIIECTBUTH
LIETIOYKY MTPEBPAILICHHI BELIECTB:

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

9. CoctaBbTe CTPYKTYpHYIO hopmyny 3,3—muMeTriIneHTano—2. BeiBenure ero
MoJieKyJsipHyto (popmyny. CocTaBbTe CTPYKTYpHBIE (POPMYJIBI TPEX €ro U30MEPOB.
Ha3oBute BemecTBa, OopMyIibl KOTOPBIX Bbl COCTaBUIIM.

10. CocraBbTe CTPYKTYpHYIO (hOopMyiy anbieruaa, B KOTOPOM MaccoBas J0Jis
yriepona — 54,55%, sonopoaa — 9,09% u xucnopona 36,36%.

11. B nByx ckisiHKax 0€3 3TUKETOK HaXOMATCS ATUJICHTIUKOIb U YKCYCHBIN
anpaerun. Kak, ucnonb3yst pactBop cyibdara meau (l1), onpenenuts, kakoe Belle-
CTBO HAaXOJMUTCS B KaXKJA0U U3 CKIISTHOK?

12. IIpuBenute npumepsbl 3-X u3oMmepoB 2,3,3.4-TeTpameTurekcaHosia 2, Ha30-
BUTE UX.

13. IIpuBeauTe npumepsl 3-X U30MEPOB 2,3,3-TpPUMETWIINICHTAHAIISA, HA30BUTE UX.

14. TlpuBeauTe mpuMepbl 0Opa30BaHUS CIOKHOTO d(Pupa U3 MaCISTHON KUCTOTHI
u OyTaHoa-1; mMponMoOHOBOI KUCIOTHI M 3TaHoja. HazoBuTe nomyueHHbie 3(QUPHI.

15. Hanumure ypaBHEHUS peakiuii B3aUMOJICHCTBUS BEIIECTB M JalTEe Ha3Ba-
HUSI IPOJYKTaM PEAKIUHU:

a) B3aumopelictBue 2 — METHINEHTAHOJIa C METAUTMYECKUM HAaTPUEM.

6) Okucnenue nponaxosa — 2.

B) B3aumoseiicTBie neHTaHOa C 3TAHOBOM KUCIOTOM.

r) B3aumoserictBue atanauona ¢ ruapokcuaom meau (I1).

1) B3aumoneticteue raumepuna ¢ ruapokcugom meau (11).

e) BzanmopelicTBre MacisiHON KUCIOTHI C H300yTaHOJIOM.

k) OOpazoBaHue MOTHOTO dPUpa MypaBEUHON KUCIOTHI C ATHIICHTJIMKOJIEM.
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3) O6pa3oBaHue AMAPAXUIOHO-OJICOTIIUIICPUIA.
n) ['uaponus quomneo-cTeaporauiepua.
k) OO6pazoBaHue AUMAIBMHUTO-CTEAPOTIIUIICPUIA

IIpuMepHbIe TeMBbI pedepaToB (IOKJIAA0B), HHANBUIAYAJIbHBIX POEKTOB
*  buoTexHonorus u reHHas uHxxeHepus — TexHosorun XXI Beka.
*  HanoTexHosorus KaKk MPUOPUTETHOE HANPaBJICHUE PA3BUTUSI HAYKHU U MPOU3-
BoJacTBa B Poccuiickon @enepanuu.
«  CoBpeMeHHbIE METO/Ibl 00€33apakUBaHUS BOIBI.
*  AtoTponusi METaJJIOB.
. Kuznb u gesrenbHocTh .M. MeHaeneena.
. «Ilepronnueckomy 3aKOoHy Oyayllee He TPO3UT Pa3pyIICHUEM. ..»
*  Cunre3 114-ro anementa — TpuymMdp pOCCUUCKUX (PUIUKOB-SIIEPUIUKOB.
*  M3otomsl Bogopoaa.
*  Hcnonb3oBaHue paiMOAKTUBHBIX U30TOMOB B TEXHUYECKUX IETISX.
*  PeHTreHoOBCKOE U3ITyYEHHUE U €r0 UCMOJIb30BAHUE B TEXHUKE U MEIUIIMHE.
*  [Ina3ma — 4eTBEpPTOE COCTOSIHUE BEILIECTBA.
*  AMopdHbIe BemiecTBa B IPUPOJIE, TEXHUKE, OBITY.
. OxpaHa OKpyXarolen cpeibl OT XUMUYECKOTO 3arpsisHeHus. KonndyecTBeHHbIE
XapaKTEPUCTHUKHU 3arPSI3HEHUS OKPYKAKOIIEH CPEIBI.
*  IIpuMeHeHue TBEpAOro U razoodpa3zHoro okcuaa yriepozaa (IV).
e 3amura 030HOBOI'O SKpaHa OT XMMHUYECKOTO 3arpsi3HCHHUSL.
*  I'pybomucnepcHbie CHCTEMBI, UX KJIacCU(PUKaIlUg U WCIOJIb30BaHUE B Tpodec-
CHOHAJIBHOM JEATEIBHOCTH.
*  KocMmernueckue remnmu.
*  IIpumeHeHue cycnieH3UM U SMYJIbCUN B CTPOUTEIBCTBE.
*  MuHepasbl ¥ TOpHBIE MOPObI KAK OCHOBA JIUTOC(EPHI.
*  PactBOpHBI BOKpyYT Hac. Tunsl pacTBOPOB.
*  Bopga kak peareHt u cpeia Ajisi XMMHYECKOro Impolecca.
*  JKusznb u gesarensHocth C. AppeHuyca.
*  Bxkiiag oTeuecTBEHHBIX YUYEHBIX B Pa3BUTUE TEOPHUH BJIEKTPOIUTHUECKON TUCCO-
100560007078
*  YcTpaHEHHUE )KECTKOCTU BOJbI HA IPOMBIIUIEHHBIX MPEINPUATHSIIX.
*  CepHas KUCIOTa — «XJIEO XUMHUUYECKOUN MPOMBIIIICHHOCTH.
*  Vcnonb3oBaHWe MUHEPAIBbHBIX KUCIOT HA IPEANPUATHIX PA3TIAYHOTO MPODUIIS.
*  Okcuabl 4 COJM KaK CTPOUTEIbHBIE MATEPUAIIBI.
*  Hcropus runca.
*  IloBapeHHas COJIb KAK XUMHYECKOE ChIPhHE.
*  MHoronukuii kKapOOHAT KaJbIKs: B MPUPOJIC, B TPOMBIIIUICHHOCTH, B OBITY.
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*  Peakuuu ropeHus Ha IPOU3BOJACTBE U B OBITY.

*  BupryansHoe MoAenIMpoOBaHNE XUMUYECKUX ITPOLIECCOB.

*  DIJEKTPOIU3 PaCTBOPOB JIEKTPOJIUTOB.

*  DJEKTPOJU3 PacIIaBOB JICKTPOIUTOB.

*  IIpakTHueckoe NpUMEHEHHE JIEKTPOIN3a: paMHUPOBAHUE, TAIbBAHOILIIACTUKA,
raJbBaHOCTETHSI.

* Hcropus nomydeHus ¥ MpoU3BOICTBA ATFOMUHUSL.

* DIEKTPOIUTUYECKOE MOTYUCHHE U PaQUHUPOBAHUE METH.

* Xwussb u pesrenpHOCTh I'. JIPBMH.

* Posb MeTayuI0B B HCTOPUM YEJIOBEYECKOW IIUBUIN3AaLNN. MIcTOpUS OTeueCTBEHHON
yepHOU MeTauryprud. COBpeMEHHOE METALUTypruyecKoe IpOru3BOICTBO.

* Hcropuss OTE€YeCTBEHHOM IBETHOW METAJUIypPrHM. PoJib METaNIOB M CIUIABOB B
Hay4YHO- TEXHHYECKOM IIPOrpecce.

* Koppo3zus MeTaiioB 1 ciocoObI 3aIIUTHI OT KOPPO3HH.

* HWuepTHBIEC UM OJIarOPOIHBIE Ta3bI.

* Poxnaromme cojii — rajioreHsl.

* Hcropus BEACKON CIIUYKHU.

* Hcropus BOSHUKHOBEHHUS U Pa3BUTHUS OPTaHUYECKON XUMUHU.

» JKusnb u nesrensHOCTh A. M. ByTneposa.

* Buraimsm u ero kpax.

* Ponp 0T€YeCTBEHHBIX YYEHBIX B CTAHOBIICHUH W PA3BUTUN MUPOBOUW OPraHUYECKOU
XUMUH.

» CoBpeMEHHBIE NIPEJICTABIEHUS O TEOPUU XUMHUYECKOTO CTPOEHHUS.

* DKOJIOTMYECKHUE aCIEKThI UCIIOJIB30BAHMS YIJIEBOIOPOJHOTO CBIPBS.

* DKOHOMMYECKHE ACHEKThl MEXIYHAPOJHOIO COTPYIHUYECTBA IO MCHOJIb30BAHUIO
YIJIEBOJOPOAHOTO ChIPbSI.

* Hcropust OTKpBITUSL U pa3pabOTKU ra3oBbIX U HEPTAHBIX MecTOpoxkaeHuil B Poc-
cuiickont dexepanuu.

* XuMHA yIiIeBOJOPOAHOTO ChIPbsl M MOsI Oyaymiast mpodeccus.

* YrieBoaopoaHO€E TOIUIMBO, €T0 BUIBI U HA3HAYCHUE.

* CuHTeTHYECKHE KaydyKH: UCTOPHUS, MHOTOOOpa3He 1 NEePCIEeKTUBBDI.

* Pe3nHOTEXHMYECKOE MPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUUYECKOM IIPOrpeccee.
* (CBapoyHO€ MPOU3BOACTBO U POJIb XUMHUHU YTIEBOAOPOIOB B HEM.

* Hed1p 1 ee TpaHCHOPTUPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEXIYHAPOJIHOTO
COTPYAHHUYECTBA.

39



Cnmcok pekoMeHyeMoil JTUTepaTyphbl

1. Xumwusa gis npodeccuil M CleHATBHOCTEH €CTECTBEHHO-HAYYHOI'O IIPO-
buns: yue6. nas CIIO / mox pen. O. C. I'abpuensna. 3-¢ u3f., crep. M.: Akangemus,
2017.

2. Jlebener FO.A. Xumus: yueOHUK IS aKaJleMHYECKOro OakanaBpuara. M.:
IOpaiir, 2016.

HNuTepHer-pecypcsl

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

2. ispu.ru - KoHmenmuu coBpeMEeHHOT0 €CTECTBO3HAHUS.

3. macroevolution.narod.ru - "I[IpoGiemsbl 3BOTIOIIH"

IIpenonasarens CynenoBckas A.B.
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Cynenosckasi Anna BacuibeBHa

XUMUA
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