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TPEBOBAHMUS K IIOAI'OTOBKE ABUTYPUEHTOB

Ha BcTynuTeIbHOM HCIIBITAHUY 110 XUMHU aOUTYpPHEHTHI J0JIKHBI:

3HaTh Ba)XHEHINWE MMOHSATHSA, 3aKOHBI M TECOPHH; CBOHCTBA BELIECTB OCHOBHBIX KIJIACCOB
HEOPraHWYECKMX M OPraHMYECKUX COCIMHEHUH;

3HaTh CBOMCTBA M 00JacTH NPUMEHEHHS HauOojee BaXHBIX BELIECTB, KOTOPBIE
HCIIOJIB3YIOTCS B OBITY, CEJIbCKOM X035 CTBE, IPOMBIILIEHHOCTH;

yMETb OOBSICHATH B3aUMOCBSI3b MEXIY COCTaBOM, CTPOEHHEM U CBOWCTBAMHU BEILIECTB;

yMETh IPUMEHSATh H3Y4YEeHHbIC MOHATHA M 3aKOHBI IPH XapaKTEPHCTHKE COCTaBa H
CBOJCTB BEIIECTB, XUMHIECKHX PEaKIuii, CHOCOOOB MOJyYSHHSI BELIECTB;

BBIITOJIHATH THIIOBBIE PacyeThl U pellaTh COCTABJICHHBIE HA UX OCHOBE 3a/1a4H.

Ha BCTYIHUTENLHOM HCHIBITAHUU JUIS Ha3BaHUH XHMHYECKUX COCIUHECHUH NMPUMEHSETCS
cucreMatnueckas HoMmeHknatypa WMIOIIAK u TpuBHasbHblE Ha3BaHHS, HCIOIB3yEMBIE B
JEUCTBYIOIUX YIEOHBIX HOCOOHSX JUI YIPSXKAESHHUH 001Iero cpefHero o6pa3zoBaHusl.

AOuTypueHTy paspemaercs moJib30BaTbes Tabmumamu: «llepmomuueckas cucrema
xuMudeckux 3nemenToB JI. . MenneneeBa», «PacTBOpUMOCTE OCHOBaHMM, KUCIOT H COJIei B
BOJIe» U «Ps1 akTHBHOCTH METAJLIOBY.

ITpu pemenuu 3a1a4 MOXHO MOJIb30BaTHCSI MUKPOKAJIBKYJISTOPOM.

BuneTsl mucEMEHHOro 3Kk3aMeHa s OromkeTHOro Habopa conepxkar 10 3amaHmit ¢
TG depeHIPOBaHHON OLIEHKOH, 0XBATHIBAIONIMX BCE Pa3/eibl MPOrpaMMEbI IS MOCTYIAIOIIHX.

Jns BHeGroKETHOrO Habopa NMpOBENEHHE KOHTPOJISL OCYIIECTBISETCS B IHCHMEHHOM
(¢opme B BIIEe TECTUPOBaHHUA. MaTepraibl BCTYIIUTENbHBIX HCIIBITAHAH BKIIOYaroT 10 TecToB.

Kputepnu oLeHKH pe3ynbTaToB BCTYHNHTENBHBIX HCHBITAHUH IPEICTAaBICHH B

MIPUJIOKEHHUH.

COAEPXATEJBHASA YACTB ITPOI'PAMMBI I10 XUMHUHN

Pazpea 1. TEOPETHYECKHE OCHOBBI XUMHNH

IIpenmer u 3amaun XUMHH.

OcHOBBI aTOMHO-MOJEKyNspHOH Teopuu. IloHsTHe aroma, sJeMeHTa, BeIECTBA.
OrHocuTenbHass aTOMHas M OTHOCHTENbHAs MOJICKYJIIpHas Macchl. Mojdb — equHHUIA
KOJIMYeCTBa BelecTBa. MossipHas Macca. 3aKOHBI CTEXHOMETPHH: 3aKOH COXPAHEHHS MAacChl
BEILECTBA, 3aKOH IIOCTOSHCTBA cocTaBa. OTHOCHUTENbHAS IUNIOTHOCTS rasa.

CoBpeMeHHBIE NPENCTABICHUS O CTPOEHHH aToMma. CTpOEHHE DIEKTPOHHBIX 000JIOYEK
aTOMOB DJJIEMEHTOB IIEPBBIX YETBHIPEX INEPHOIOB: S-, p- H d-3MEMEHTHL OJEKTpOHHAs

Kombnrypauwl aroMa. OCHOBHOE H BOSGy)KI[eHHOC COCTOSIHME aTOMOB. M30TOMEL.



IMepuomuueckuii 3akoH H Ilepuongmueckas cucrema xuMudeckux snementoB JI.U.
MenzneneeBa. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB DJIEMEHTOB M MX COCJHHEHHUH IO MEpHOIaM
| TpyIIam.

XuMuyeckass CBS3b M CTpoeHHE BemecTBa. KoBajieHTHas XHMHYECKasl CBSI3b, €€
Pa3sHOBUAHOCTH U ME€XaHU3MBI 00pa30BaHus. XapaKTEPUCTHKH KOBAIEHTHOH CBA3HU (TIOJIIPHOCTD
d dHeprus cBsa3u). HMoHHas cBsa3p. Meraumueckas cBs3b. Bomopomnas cBs3b. Ilpumepsi
COEIUHEHUH ¢ pa3IMYHBIM THUIIOM CBSI3H.

ONEKTPOOTPULIATENHHOCTh. CTeneHb OKUCNEHUA WU BaNEHTHOCTb XUMMUYECKUX 31EMEHTOB.
ArperaTHbIe COCTOSIHHS BELIECTB M MEPEXOAbl MEXIy HUMH B 3aBHCHMOCTH OT T€MIIEpaTyphl U
nmaBnenus. I'a3el. ["a3oBhle 3akoHEIL. Y paBHeHHe MeHneneeBa—KianeiipoHa.

Tun KpUCTATMYECKOH peleTKH. 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa H
ctpoenus. [IpuMepsl coeIMHEHH# ¢ Pa3IMYHBIM THIIOM KPUCTAUTHYECKOH PELIETKH.

Xumuueckas peakuusa. Kiaccudukanms XMMHYECKHX peakudMii B HEOpPraHHYeCKOH U
OpraHU4ecKOi XUMHH.

TemmoBoit 3ppext xumuyeckoit peakiiuu. TepMOXUMUYECKHE YPaBHEHHS.

CKOpOCTh peakluM, €€ 3aBHCHUMOCTh OT pa3iuyHbIX ¢akropoB. OOpatumble H
HeoOpaTHMble XMMHYECKHE peakiMu. XHMHYeckoe paBHOBecHe. CMeIIeHHE XHMHYECKOTO
paBHOBecHs NOJ NeHCTBHEM pa3nuyHbIX (akTopoB. [Ipuamnumn Jle Illatense.

PactBopel. PactBopumocts BemecTB. Kpucramutoruaparsl. Cnoco6bsl  BBIpaKeHHS
KOHIIEHTpAIlMK PacTBOPOB (MaccoBast A0JISL, MOJISIpHAs KOHUEHTPAITH).

I'upponms coneii. Cpea BOAHBIX pacTBOPOB: KHCIast, HEHTpabHas, MEI0YHAs.

OnexTpoNuTHYECKas NUCCOLHAIMS JJIEKTPOJMTOB B BOOHBIX pacTBopaX. CHIBHBIE H
cnabele 3nekTpoiauThl. Peaknuun woHHOro ooMeHa. CBOMCTBa KHCIIOT, OCHOBAaHHH M COJIEH B
CBETE TEOPHH JJICKTPOJIUTHIECKOH Jucconuanuu AppeHunyca.

Peaxiun okucauTENbHO-BOCCTAaHOBUTENbHBIE. COCTaBIEHHE YpaBHEHHH OKHCIHTEIBHO-
BOCCTAaHOBHTENBHBIX PEAaKIUil B pacCTaHOBKAa KOG PHUIUEHTOB METOIOM 3JIEKTPOHHOTO Oananca
Koppo3us meramnoB u crocoObl 3aMTH OT Hee. DJIEKTPOJIH3 paciIaBOB H PacTBOPOB (COJIEH,

IIEJI0YEH, KHCIIOT).

Pa3nesn 2. HEOPTAHUYECKAS XUMMS

Ha ocHOoBaHMm mnepuoauyeckoro 3akoHa aOMTYpHEHTHI JMJOJDKHBI YMETh JaBaTh
CPaBHUTENBHYIO XapaKTEPUCTHKY JJIEMEHTOB B IPyIIax M EpHOIax.

XapakTepuCTHKa JJIEMEHTa BKIIOYACT: OJIEKTPOHHYI0 KOHQHTYpalHiO aToMa;
BO3MOXXHBIE BQJICHTHOCTH M CTENEHH OKHCIICHHS JJIEMEHTa B COCOUHEHHSAX; (OPMEI IPOCTHIX

BE€IMICCTB H OCHOBHBIC THIIBI COCﬂHHEHHﬁ, X (l)I/IBI/I‘ICCKI/Ie A XUMHYECKHE CBOICTBa,



1abopaTopHEIE M NMPOMBIILICHHBIE CIIOCOOBI MOMyYEHHS; pacpOCTPaHEHHOCTh IEMEHTa U €ro
COeIMHEHH B MpUpPOJe, MPaKTHYeCKoe 3HaueHHe U 00JIacTH NMPHUMEHEHHs €ro COCAUHEHHH, a
TaKXe Ka9eCTBEHHBIE PEaKLIUH.

Knaccuduxanus HeopraHudeckux BemecTB. HoMeHKIaTypa HEOPraHH4eCKHX BEINECTB
(TpuBHATBHAS H MEXIYHApOJHAS).

OxcuIsl: KHCIOTHBIE, OCHOBHBIE, aM(oTepHble. XapaKTepHbIE XUMHUECKUE CBOMCTBA U
CIOCOOBI MOJTyYE€HUsI OKCHIIOB.

XapakTepHble XHMHYECKHE CBOHCTBa M IIOJydeHHE OCHOBaHHH H aM(OTEepHBIX
THJIPOKCHJIOB.

Kucmoter, ux knaccudpuxanmus. XapakTepHble XMMHUYECKHE CBOHCTBa W IOJIyYeHHE
KuCoT. Peakuus HeHTpau3auum.

XapakTepHblE XMMHMYECKHE CBOHCTBA COJEH: CpeOHHMX, KHCIBIX, OCHOBHBIX,
KOMIUIEKCHBIX (Ha NMpHMepe COEAMHEHMH amoOMHMHHUSA M nuHKa). CriocoObl MONydeHHs COJeH.
B3auMocBs3b pa3IMYHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB.

Bomopon. Hsoromsr Bomopona. Dusmueckue u XuMmuueckue cBoiictBa. CrocoOwl
HOJy4eHHs BOAOPOAa.

Kucnopon. ®usmueckue u XxuMuyeckue cBoiicTBa. Aimorponus. Ilomydenue u
IIPUMEHEHUE KHUCIIOpOIa.

Bona. ®usnueckue ¥ XMMUYECKUE CBOHCTBA.

OO6mas xapakTepuCTHKa OJJIeMEHTOB TIyaBHOM moarpymmnsl VII rpymmer.  Xiop.
duszuyeckue M XUMHUYeckHe  cBoiictBa. [lomydeHme W NpHUMEHEHHE  XJIopa.
Kucnoponconepxamue coemuHeHus xnopa. XinopoBogopoa. ConsHas KHCIIOTa: XHMHYECKHE
CBOMCTBa U noxy4eHue. Cou CONSIHON KUCIIOTHI.

O6mas xapakTepHUCTHKa 3JeMEHTOB InaBHOH moarpymmsl VI rpymmer. Cepa, ee
aJUIOTPOIHBIE (OpMBI, PH3MYECKHE M XMMHUUECKHE cBOicTBa. COeIMHEHMS CEPBI: CEPOBOAOPO,
OKCHIBI CEpBl, HX CBOMCTBA M mosiydyeHue. CepHas KHCIIOTa: CBOMCTBAa, XMMHUYECKHE OCHOBBI
npousBoAcTBa. Coll CEpHOH KHUCIIOTHL.

OO6mast xapaKTepHCTHKa 3JIEMEHTOB TIJIaBHOW MOATpynmbl V rpynmbl. A30T, OKCHIBI
a30Ta, a30THas KHCJIOTA, COJM Aa30THOH KHCJIOTHI: IONyYeHHEe H (PU3MYEeCKHe, XUMHYECKHE
cBoiicTBa. AMMHMak: (u3HUecKkue M XHMHYeckde cBoiicTBa. IIpomsBoncTBo ammuaka. Conu
amMoHus. Docdop, ero amtorponHsie GOpMEl, pu3MUecKHe W XHMHYECKHe CBoMcTBa. OKCHI
docdopa (V), pocthopHas KHCIIOTA U €€ COJIH.

O6mas xapakTepHCTHKa 3JIEMEHTOB IJIaBHOW moarpymmsl IV rpymmel. Yriepox, ero
annotponHsie popMel. OKCHAB yriepona, YrojibHas KHUCIOTa U ee coii. KapOumbl Kanslus u

amoMunus. Kpemnnii: pusudeckue u XuMudeckue cBoiictBa. CoeIMHEHNS KPEMHHSL.



Merasl. [Tonoxenue B nepuoandeckoit cucteMe. OCOOGEHHOCTH CTPOECHHS HX aTOMOB.
XapaxTepHble Ppu3nUeCcKue U XUMHYeCKUe cBoiicTBa. [IoHATHE 0 MeTaUTypruu: obIHe cocoOs!
MOJTy4EeHUS METAJUIOB.

OOmas XapakTepUCTHKAa METAUIOB TIJaBHON moarpymnnsl [ rpynmel B CBA3M € HX
[IOJIOXKEHHEM B IIEPHOAMYECKOM cucTteMe xumudeckux osnemeHToB JI.M. Menneneesa.
XapaKkTepHbIe XUMHYECKHE CBONCTBA IEJIOYHBIX METAJUIOB M UX COCAMHEHHUH.

OO6mias xapakTepHCTHKa METaJUIOB riaBHOM mnoarpynnel II rpynmsl B CBS3M ¢ HMX
MOJIOXKEHHEM B IEPHOAMYECKOW cucTeMe xumudeckux »siemeHtoB JI.U. Menneneesa.
XapakTepHble XUMHYECKHE CBOHCTBA IEIOYHO3EMETILHBIX METAJUIOB M UX COSAUHCHUIH.

O6mas xapakTepHUCTHKa MeTauioB IaBHOM mnoarpynmnsl III rpymmsl B cBA3M ¢ HX
NOJIOKEHHEM B THEPHOAMYECKOM cucTeMe XxuMmuyeckux odiemeHToB JI.M. MeHnneneesa.
XapakTepHble XUMUYECKHE CBOMCTBA AIFOMUHMS U €T0 COCTUHEHHH.

XapakTepuCTHKa INEPEeXOOHBIX 3JEMEHTOB (MEIOH, I[MHKA, XpoMa, JXejle3a) IO HX
MOJIOXKEHHIO B MEPHOAMYECKOM cucTeMe xumudeckux odnemeHToB JI.U. Menneneesa u
0COOEHHOCTSIM CTPOEHHS MX aTOMOB. XapaKTepHbIE XUMUYECKHE CBOMCTBAa MEIM, ITMHKA, XpOMa,

XKeJiesa.

Paznen 3. OPTAHUYECKAS XUMUSL

XapaKTepHCTHKa KaXJIOro Kjlacca OPraHMYeCKHUX COeAMHEHHH BKIIIOYAaeT: 0COOEHHOCTH
3JIEKTPOHHOTO U IIPOCTPAHCTBEHHOI'O CTPOEHUS COCNUHEHUH NaHHOTO Kjacca, 3aKOHOMEPHOCTH
HU3MEHEHHS (PU3NUECKHX H XMMHUYECKUX CBOHCTB B TOMOJIOTHYECKOM PSY, HOMEHKJIATYPY, BUIBI
H30MEPHH, OCHOBHBIE THUIIBI XUMUYECKUX PEAKIIUN U UX MEXaHU3MEL

XapaKTepuCTHKa KOHKDETHBIX COCOWHEHUH BKIIOYaeT (U3HUECKHE H XHUMHYECKHE
CBOMCTBA, JJabOpaTOpHbIE U MPOMBIILICHHBIE CIIOCOOBI OJIYYEeHHUSI, 00JIACTH IPUMEHEHHS.

Teopus cTpoeHHs OpraHMYECKUX COCTUHEHHI: TOMOJIOTHS M H30Mepus (CTPYKTYpHas H
NIPOCTPaHCTBEHHA).

B3auMHOe BiHMsSHHE aTOMOB B MoOJeKyinax. THIBI cBsi3eif B MOJIEKyJiaX OpPraHMYeCKHX
BemecTB. ['ubpuan3anus aToMHbIX opbuTaneii yriaepoaa. Pagukan. @yHKIHOHAIBHAS TPYIIIA.

Knaccuduxanus opranmdeckux BemecTB. HOMEHKJIaTypa OpraHHYECKHX BEINECTB
(TpuBHATBHAT M MeXAyHapomHas). VOHHBIE ¥ paguKaIbHBI MeXaHW3MBl peakudi B
OpraHN4eCcKOM XUMHH.

I'omonoruyeckuii psn alkaHoB, HOMEHKJIaTypa U u3oMmepusi. Guzndeckue 0 XUMHYECKHE
CBOMCTBA, IOJIyYeHHUE AJIKaHOB B 1aboparopuu. L{uknoankassl.

I'omonoruueckuii psn alkeHOB, HOMEHKJIaTypa U u3oMmepusa. Puzndeckne U XUMHUECKHE

CBOIiCTBa, MOJTyYEHHE AJIKEHOB B JIAGOPATOPHH.



JneHoBsle  yIJIEBOZOPOABI, OCOOEHHOCTH CTPOEHHS, CBOMCTBa, IOJyYeHHE B
nabopatopuu. [IpuponHslii KaydyK, €ro CTpOeHHE U CBOMCTBA.

I'omonmoruueckuii ps aTKUHOB, HOMEHKJIaTypa U u3oMepus. Pusndeckuie 1 XUMHUYECKHE
CBO#CTBa, IOTy4YeHHE AIKHHOB B J1a00OpaTOpHH.

ApomMaTtuyeckue yrieBomopoasl (6€H30JI M TONYOd). OJIEKTPOHHOE CTpPOEHHE,
bu3uyeckue U xuMudeckue cBoiictpa. JlJabopatopHbie ClIOCOOHI MOTyYEeHHUS.

B3aumocBs3b npeenbHbIX, HENPEEIbHBIX 1 apOMaTHYECKHUX YTIIEBOIOPOIOB.

[IpuponHBle HCTOYHHKH YTJIEBOJOPOAOB: HEGTh, MPUPOAHBIHA ra3, MOMyTHBIE HEPTIHBIE
rasel, yroib. @pakunonHas neperonka Hegtu. Kpekusr u apomaruzanus HeTempoayKTOB.

XapakTepHble XHMHUYECKHE CBOMCTBA M IOJYYEHHE IIPEIENIbHBIX OJHOATOMHEIX H
MHOT0aTOMHBIX CIIUPTOB, (heHOMA. [IpOMBIIIIIEHHOE OTyIeHHEe METaHOJIa.

Anpaernnel, WX CTpoeHHe, (usndyeckue u xumuyeckue cBoiicTBa. I[lonydenue
MYPaBBHHOT'O U YKCYCHOTO aJIbAECTHJIOB B 1aOOpaTOpHH.

I'omomoruueckuii psn npeaenbHBIX KapOOHOBBIX KHUCIIOT, HX CTPOCHHE, (PU3HUECKHe H
XHMHUecKue cBoiicTBa. [TaTbMUTHHOBAS, CTEaPHHOBAs, OJIEMHOBAS KHCJIOTHI.

CnoxHble 3¢HpHI ¥ XXKUPBL: CTPOCHHUE U CBOMcTBa. Peakuus srepudukaimu. XumMuueckas
nepepaboTka XXUpOB (THAPOJIN3, THAPHPOBAHHUE).

VYrneBonsl: MOHOCaXapuIbl, AUCaxapuabl, mojaucaxapuasl. X cTpoenue, pusnueckue u
XMMHYECKHE CBOMCTBA.

AMuMHBI KaKk opraHudeckue ocHoBaHus. CTpoeHmne amuHorpynmbl. AHwiuH. CBo¥CTBa U
noJiy4eHue B 1aboparopum.

AmuHOKHCTIOTEL CTpoeHHe, XuMudecKkue cBoiicTBa. benku. CtpoeHue u OHOJIOrH4ecKas
poJIL GENKOB.

BricokoMoneKynsapHble coequHeHHs. Peakiuu monMMepu3ali M IOJMKOHICHCALMH.
ITnactMaccel, BonokHa, Kaydykd. OOInue NOHATHS XHMHH BHICOKOMOJIEKYJISPHBIX COCAMHEHHM
(BMC):  mMoHOMEp, mONHMEp, OJJIEMEHTAapHOE  3BEHO, CTEHEHb  IIOJMMEPU3ALHH
(TOTUKOHICHCALIHH ).

B3anmocss3b MEXOy BaXXHEHITHUMH KJIaCCaMH OpPraHu4YCCKHUX COCIMHCHMH,

Ilepeyenb THNOBBIX pacyeTHLIX 3224 10 XHMHH

1. BeruncineHre Macchl paCTBOPEHHOT'O BEIECTBA, COAEPHKALIErOCs B ONPEIeIEHHOM
Macce pacTBopa C M3BECTHOM MacCOBOM JOJICH.

2. BerunicieHre MaccoOBOH JIOIM BENIECTBA B PaCTBOPE.

3. PacyeTsl 06b€MHBIX OTHOIICHHI ra30B MPH XAMUYECKHAX PEaKIHsX.



4. PacyeThl Macchl BelleCcTBa WK 00beMa ra3oB 10 H3BECTHOMY KOJIMYECTBY BELICCTBA,
Macce il 00beMy OTHOTO U3 yYacCTBYIOIIMX B PEaKIMU BEIIECTB.

5. Pacuerts! TemnoBoro 3¢ dexra peakuu.

6. PacueTr! Macchl (00beMa, KOJIMYECTBA BELIECTBA) IPOIYKTOB PEAaKLIMHU, €CIIH OJTHO U3
BEILIECTB JAHO B U30BITKE (MMEET IPUMECH).

7. PacueTs! Macchl (00beMa, KOMHYECTBA BEIIECTBA) MPOAYKTA PEAKLUH, ECIIH OJHO U3
BEIIECTB JAHO B BUJIE pacTBOPA € ONpeAeICHHOM MacCOBOH J0JI€i paCTBOPEHHOT'0 BEIIECTBA.

8. HaxoxzeHue MoneKysipHoii ¢opMyJibl BELIECTBA.

9. PacueTsl MaccoBOH MM 0OBEMHOM OJH BBIX0/1a POJYKTA PEAKIIMH OT TEOPETHUECKH

BO3MOX>KHOTO.

10. PacueTsr MaccoBoi#t 1oyiH (MacChl) XUMHYECKOT'O COCTUHEHHUS B CMECH.
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