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[IporpammMa BCTYIIUTENBHBIX UCTIBITAHUI

10 Y4eOHOMY MPEeAMETY « XHUMHUSI»

JIJIS JIMII, UIMEIOIIMX 00IIee cpeaHee oopa3oBaHue,
JUTsl TIONTyY€HMsI BBICIIETO oOpa3oBanus | crynenu

WJIU CPEIHETO CIEeIMaIbHOr0 00pa3oBaHus,
2018 rox

TPEGOBAHHMA K ITOAI'OTOBKE ABUTYPUEHTOB

Ha BcTynuTensHOM UCIIBITAHUU TIO XUMHUHU a0UTYPUEHTHI IOJKHBI:

3HaTh BAXKHEHUILIWE IIOHATHs, 3aKOHBI M TEOPHUH; CBOMCTBA BEIIECTB
OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX U OPTAHUYECKUX COCTUHEHUM;

3HaThb CBOMCTBAa M O0JAacTH NPUMEHEHHs HaubOoJee Ba)KHBIX BEULIECTB,
KOTOPbIE UCIIONIB3YIOTCA B OBITY, CETLCKOM XO3SIIICTBE, IPOMBIIIIEHHOCTH;

yMETh OOBACHATH B3aMMOCBSI3b MEXIY COCTABOM, CTPOECHHUEM U CBOM-
CTBAMU BEIECTB;

YMETh MPUMEHATh U3YUYEHHBIC MOHATUS U 3aKOHBI IIPU XAPAKTEPUCTUKE
COCTaBa U CBOWCTB BELIECTB, XMMUYECKUX pEaKUUi, CIOCOOOB MOTyUEHUs
BEILIECTB;

BBIITOJIHATH THUIIOBBIE PACUYETHl M PEIIATh COCTABJIECHHBIE HA WX OCHOBE
3a/1a4u.

Ha BcTynuTenbHOM UCHBITAHUU [JISI HA3BAHUN XMMHUYECKUX COCTUHEHUM
npuMeHsieTcsa cucremarnyeckas HomeHknarypa MHIOIIAK w tpuBumanbHble
HA3BaHUs, WCMOJb3yeMble B JEHUCTBYIOIIMX Y4YEOHBIX TOCOOUSAX ISt
yUpexXIeHUN 001Iero cpeiHero 00pa3oBaHus.

AOGuTypHeHTY pa3periaeTcsi moyib3oBaTbesa Tadauamu: «llepuoamdeckas
cuctemMa xumuyeckux siemeHToB /JI. 1. MenneneeBa» (KOpOTKONEPUOMAHBIM
WJIM TIOJIYAJIMHHOTIEPUOAHBIN BapuaHT), «PacTBOpUMOCTh OCHOBAHMM, KUCIIOT U
coJiell B BOAE» U «Psii aKkTUBHOCTH METAJLIIOBY.

IIpu pemieHnn 3a1a4 MOXKHO NOJIB30BATHCS MUKPOKAJIBKYJISITOPOM.
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HEOPI'AHUYECKAS XM

[Ipenmer xumun. SIBneHus pu3MvIecKre 1 XUMHUUYECKHE.

OcHOBHBIE TOHATHS XUMHH. BerectBo. AToM. XUMHWYECKUI DJIEMEHT.
Monekyna. MoH. Yuctele Beuiectsa U cmecu. [IpocThie U ClI0KHBIE BELIECTBA.
Amnorponusi. Xumuueckass Qopmyna. DopmynbHas enuHuna. BemecTa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIPHOTO CTpoeHuA. OTHOCHUTENbHASI aTOMHasi,
dbopmynbHas U MoJiekyssipHas Macchl. KonmuectBo BemectBa. MossipHas
Macca. 3aKOH IOCTOSIHCTBA COCTaBa M 3aKOH COXPAHEHUSI MAacChl BELIECTB.
3akoH ABoraapo. MomsipHblil 00beM ra3za. OTHOCUTENNbHAS TUIOTHOCTH Tasa.

Crpoenne atoma. CocTaB aTOMHOTO siipa. ATOMHBIA HOMEp, MaccOBOE
yuciao. Duznyueckuidi CMBICI AaTOMHOTO HoOMepa. HM30Tombl. DIEKTPOHHOE
ctpoeHue aroma. IloHaTne 00 »IEKTPOHHOM oOJiake. ATOMHasi OpOUTab.
DHepreTHYeCKuii ypoBeHb W IOJYpPOBEHb, S-, p-, O-opOuWTamu B aTome.
OcCHOBHOE€ U BO30YXXJI€HHOE COCTOSIHUSI aToMa. OJJEKTPOHHO-TpadUuecKue
CXEMbI, DJICKTPOHHBIE KOH(PUTYpallMM aTOMOB »JJIEMEHTOB TMEPBBIX TpPeEX
IIEPUOJIOB.

Ilepyoanyeckuii 3aKOH ©  MEPUOAMYECKAs CHUCTEMA XUMHYECKUX
anemenToB /. 1. MeHnpaeneena.

IlepnoAMYHOCTD HM3MEHEHHS AaTOMHOIO paauyca, METAUIMYECKUX H
HEMETAJUIMYECKUX  CBOMCTB, OJICKTPOOTPULATEIBHOCTH C  YBEIMYECHHEM
aTOMHOTO HOMEpa 3JEMEHTOB A-Tpymmn. M3MeHeHue KHUCIOTHO-OCHOBHBIX
CBOWMCTB OKCHAOB M THUAPOKCUAOB C YBEIUYECHUEM aTOMHOTO HOMeEpa i
a1eMeHTOB A-Tpynn. @U3NYECKU CMBICT HOMEpPA NIEPUOIa U HOMEpA IPYIIIIHL.

XapakTepuUCTUKAa XHMHYECKOTO DJJEMEHTa MO €ro NOJOXKEHUI B
NEPUOJUYECKON CHCTEME U CTPOCHHIO aTOMa. 3JHAYEHUE MEPHOIHYECKOTO
3aKOHa.

[lpupoga W TUNBl XUMHUYECKOW CBs3M  (KOBaJEHTHAsl, WOHHAsI,
Metainyeckas). IlonsipHas W HemoJisspHas KOBAJIGHTHasi CBs3b. KpaTHOCTH
CBsI3U. THUIBI KPUCTAJUIMYECKUX CTPYKTYpP: aTOMHAsl, MOHHAsS, MOJICKYJISIpHas,
METaJUIMYECKasl.

OOMEHHBII ¥  JIOHOPHO-aKIENTOPHBI  MEXaHW3Mbl  OOpa30BaHUS
KOBAJICHTHOM CBSI3U. BaJICHTHOCTH M CTENIEHb OKUCIICHUS.

MexMOJIEKYJISIPpHOE B3auMoAeKcTBUE. BomopoaHast CBsA3b U €€ BIIMSIHUE
Ha (usnyueckue CBOMCTBAa BemiecTBA. BomopomHas CBsS3b B MPUPOIHBIX
00BbEKTax.

Knaccudukanus xumuueckux peakuuid. TemnoBoi 3¢heKkT xuMuyeckon
peakuuu. Peakiuu 5K30- 1 3HAOTEPMUUECKHE. TePMOXUMUYECKHE YPABHECHMUS.

CKOpoCTh XMMHUUYECKHX pPEaKIui. 3aBUCUMOCTb CKOPOCTH XUMHUYECKHX
pEaKUUi OT IPUPOABl M KOHIIEHTPALIMU PEATUPYIOIINX BEIIECTB, TEMIIEPATYPHI,
IJIONIAIY IIOBEPXHOCTH CONPUKOCHOBEHUS, HAUIMYMS KaTAJIN3aTOPA.
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OOparuMoOCTh ~ XUMHUYECKHMX  peakiuil. XHUMHUYEeCKOe paBHOBECHE.
CMellleHre XMMHUYECKOTO pPaBHOBECHSI MO/ JIEWCTBHEM BHEUIHUX (PaKTOPOB
(mpunnumn Jle IlaTense).

OKUCANTENBLHO-BOCCTAHOBUTENBHBIE Mpoliecchl. COCTaBIEHUE YpaBHEHUI
OKHCIIUTEJIbHO-BOCCTAHOBUTENILHBIX PEAKIU U paccTaHOBKA KO3 (UIIMEHTOB
METOJIOM  BJIEKTPOHHOro  OamaHca.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
MPOIIECCHI B IPUPOJE, TEXHUKE, OBITY.

PactBopel. PacTBopenue kak (u3mko-xumuyeckuil mpouecc. TemioBbie
ahdexTel mpu  pacTBOpeHHH. KOHIEHTpUpOBaHHbIE W  pa30aBIICHHBIC,
HACBIIIEHHBIC Y HEHACBIIIIEHHBIE PACTBOPHI.

[TonsATHE O KpUCTATIOTHAPATAX COJIEH.

PactBopuMOCTb. 3aBUCHMOCTh PACTBOPHUMOCTH BELIECTB OT MPUPOIBI
BEIIECTBA, TEMIEPATYPhI U JABICHUA.

CnocoObl BBIpaKEHHUSI COCTaBa PAacTBOPOB (MaccoBasi J10JIsl, MOJISIpHAs
KOHIICHTpAaIIUsI).

DIJIEKTPOJIUTUYECKAsE JAUCCOUMALUS COCAMHEHUN C Pa3IMYHBIM THUIIOM
XUMHUYECKOM CBsI3U. KaTHOHBI M aHUOHBI. DJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.

CremneHb 2JIEKTPOIUTHYECKOM aucconmanuu. CuibHbIE H  cialOble
AJIEKTPOJIUTHI. Y paBHEHUS AUCCOIMAIINU CHIIBHBIX U CIa0BIX 3JIEKTPOIUTOB.

YcaoBusi HEOOpaTMMOro TPOTEKAHUS peakuii HMOHHOro oOMeHa B
pacTBOpax NMEKTPOJIUTOB.

XUMHUYECKHE CBOMCTBA OCHOBAHWM, KHUCIIOT, COJIEA B CBETE TEOPUU
AIEKTPOJIMTUUECKON JUCCOLUALINY.

[Tousatue o BomopomHoM mnoka3zarenie (pH) pactBopa. Xapakrepuctuka
KUCJIOTHBIX M OCHOBHBIX CBOWMCTB pacTBOPOB Ha OCHOBaHWUM BeaMYMHBI pH
pactBopa. Oxkpacka KHCJIOTHO-OCHOBHBIX WH]JIUKAaTOPOB (Jrakmyec,
dbenondTanenH, METHIOPAHK) B BOJAHBIX PaCTBOPax.

Okcuapl, UX COCTaB, Ha3BaHUsl, kiaccudukarus, noiaydeHue. OOmue
XUMUYECKHUE CBOMCTBA OCHOBHBIX, aM(POTEPHBIX (Ha MPUMEPE OKCHUJA IUHKA U
QTFOMHUHUS) U KUCJIOTHBIX OKCHUJIOB.

OcHoBaHus1, UX COCTaB, Ha3BaHUs Kiaccudukarus, noiaydenue. Oo0mme
XUMUYECKHE CBOMCTBA Iejoueid, aM(pOTEpHBIX THAPOKCHUIOB (HA MpUMEpe
TUAPOKCHU/IA IMHKA U aJTFOMUHUS ), HEPACTBOPUMBIX OCHOBAHUM.

Kucnotel, ux cocrtaB, Ha3BaHus Kjiaccudukainus, mnoixydeHue. OOmume
XMMHUYECKUE CBOMCTBA KUCIIOT.

CocraB, Ha3BaHus u kinaccudukarus coneil. [lonydenue coseit. O6mue
XMMUYECKUE CBOMCTBA COJIEH.

B3auMocCBsi3b MEXAYy  OCHOBHBIMM  KJacCaMHd  HEOPTraHUYECKUX
COEJIMHEHUI.

[Tomoxenne MeTauiOB B MNEPUOJUYECKOM CHUCTEME XUMHYECKUX
1eMeHTOB. (OCOOEHHOCTH 3JIGKTPOHHOTO CTPOEHUS aTOMOB METaJlIOB.
PacnipocTpaHeHHOCTh METAILIOB B 36€MHOM KOpE.
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dusnueckue cBoWcTBa MeTawioB. OOmMe XUMHYECKHE CBOWMCTBA
METAJUIOB: B3aWMOJIEVCTBUE C HEMETANIAMHU, BOJOW, KUCIOTaMHU, BOIHBIMU
pacTBOpaMHM COJEU. P akTHBHOCTH METAJLIIOB.

OO6mme crnocoObl MOMYYEHHUSI METaUIOB (BOCCTAHOBIICHUE YTIIEPOJIOM,
okcusioM yriepoja(ll), Bomopoaom, metamnamn).

DIIEKTPOJIN3 PACILIABOB COJICH.

CmiaBel METAJUIOB: 4YYT'yH, CTallb, OpOH3a, JaTyHb, IIOPATIOMUHUMN.
[IprMeHeHrEe METaJIOB U CILIaBOB.

CtpoeHue BHEIIHUX JIEKTPOHHBIX 0005104eKk aToMOB MeTauioB A, IIA u
IITA-rpyni, cTeneHu OKUCICHUS B COEIUHEHUSIX.

XapakTepuCTUKa  COENMHEHWWA  WIEJIOYHBIX,  ILIETOYHO-3€MEJIbHBIX
METaJUIOB, MarHusl U aJlOMUHUS: COCTaB, (PU3NYECKUE U XMMHUUYECKUE CBOMCTBA
OKCUJOB, TUIAPOKCUAOB, coseil. KauecTBeHHOe OOHapyKeHHE KaTHOHOB
KaJIbIUs U Oapus.

Baxnele npupoHble COCAUHEHUS IMICIOYHBIX, MMIEI0YHO-3EMEIbHBIX
METAJIJIOB, MarHusi U aTFOMUHUSL.

XKectkocth Bosibl. CrOCOOBI YMEHBIIICHUS KECTKOCTH BOJIBI.

buonornueckas ponb W OPUMEHEHHE BaXHEUIIUX  COCIMHEHHUM
HIEJOYHBIX, IIEJIOYHO-3EMETbHBIX METAJIIIOB, MATHUS U AITFOMHUHUSL.

Kene3o. Haxoxaenue B mpupojie, bnosorudeckas pob.

duznueckue 1 XUMHUYECKHUE CBOMCTBA Jkeje3a. BaxkHelIne coeanHeHUs
JKele3a: OKCUJIbL, TUIPOKCUIbI, COJIH.

KauecTBennnie peakunu Ha noHsbI xene3a(ll) u xeneza(Ill).

Koppo3us xxene3a, METOIbI 3aIIUTHI OT KOPPO3UH.

3HaueHue meTamuioB B-rpymnm (5kene3o, Xpom, MapraHel, Me/b, [IUHK) U
UX COCTMHEHUM.

XUMHUYECKHE DJIEMEHTBl HeMmeTaiuibl. [lonoxkeHne B mepuoguyecKkou
CUCTEME XMMUUYECKHUX 3JIeMEeHTOB. CTpOCHHE BHEIIHUX AJICKTPOHHBIX 000JI0YEK
aTOMOB HEMETAJ/UIOB, BAJECHTHOCTb, CTENEHb OKHUCJICHUS B COCAUHEHMUSX.
AJoTponus Ha IpUMepe KUCIopo/ia, Cephl, yrieposa, hocdopa.

Boaopoa. Boxopoa Kak XMMHYECKUH DJIEMEHT U IPOCTOE BEIIECTBO.
Pu3nyecKne CBOKUCTBA.

XUMHUYECKHAE CBOMCTBA BOJIOPOJIA: B3aMMOJICMCTBUE C HEMETAJIAMHU,
HIEJIOYHBIMH W IIEJTOYHO3EMEJIbHBIMU METa/lIaMH, OKCHJaMU METaJIOB,
TUAPUPOBAHUE HEHACHIIIEHHBIX OpPraHUYECKUX COEAUHEHH (Ha TMpUMepe
YTJIEBOJIOPOJIOB).

Jleryune BOJOpPOJHBIC COCIUHEHUSI HEMETAUIOB 3JIEMEHTOB A-TpyIil
(cocrtaB, (hu3nuecKue CBOMCTRA).

[Tonyuenue Bomopoaa B yiaboparopuu. Mcmosb3oBaHWEe BOJIOPOJAa Kak
HKOJIOTMYECKHU YACTOTO TOTUIMBA U ChIPhS JIJI1 XUMHUUECKON MTPOMBIIIUIEHHOCTH.
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I'asorenbl. ['amoreHpl Kak XHMHUYECKHE DBJIEMEHTbI M  MPOCTHIE
BellecTBa. GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB. BaxkHEHIne MpUPOAHBIE
COEIMHEHHUSI TAJIOTEHOB.

XUMHYECKHE CBOMCTBAa TaJIOTCHOB: B3aMMOJICKUCTBUE C METAJUIAMU,
BOJIOPOJIOM, PACTBOpAMU COJIEH Tralor€HOBOJOPOIHBIX KHUCIIOT, XJIOPUPOBAHUE
OpPraHUYECKUX COCIMHEHUN (Ha MNpUMEpPEe HACHIIIEHHBIX W HEHACHIIEHHBIX
YTJIEBOJIOPOIOB).

["anioreHoBOIOPOIHBIE KUCIOTHI U UX COJU. KauecTBEHHbIE peakiuu Ha
XJIOpUA-, OpOMHI- U HOIUI-UOHBL. buosornueckoe 3HayeHHWE U MPUMEHEHHE
raJIOT€HOB U UX COETUHEHUM.

Jnementsl VIA-rpynmnei: kuciaopox u cepa. Kucinopong u cepa kak
XUMHYECKHUE PIIEMEHTHI U TPOCThIE BellecTBa. [IpocThie BelecTBa KUCI0poaa u
cepsl. [IpupoiHbIe COeAMHEHUS KUCIOPOIa U CEPBI.

Du3nvecKrue CBOMCTBA KUCIOPOIA.

XUMUYECKHE CBOMCTBA KHUCJIOPOJA: OKUCIECHUE MPOCTHIX U CIOMKHBIX
BEIIECTB (METAJJIOB, HEMETAJIOB, CYJIb(PUIOB Keje3a U IMHKA, OPraHuYECKUX
coenunennil). [lonyuenue kucinopoia B 1a00paTOpUH U MPOMBIIILIEHHOCTH.

®usnueckre cBorcTBa cepbl. COCTaB M CTPOEHUE MOJIEKYJIBI CEPBI.
XUMHUYECKHE CBOMCTBA: B3aUMOJECWUCTBUE C KHUCIOPOJOM, BOIOPOIOM,
METaJIJIAMH.

[IpumeHeHue Kucaopoaa u Cepsl.

Bonopoanbie coeIMHEHUST KUCIOPOJIa U CEPHI.

Bonma. Ctpoenune wmosekynbl. OCOOEHHOCTH (PU3MYECKUX CBOMCTB,
00yCJIOBIICHHBIE BOJOPOIHBIMH CBSI3SIMHU.

XUMHYECKHE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C aKTHUBHBIMH
METaJIJIAaMH, KUCITIOTHBIMUA U OCHOBHBIMHU OKCHJIAMU.

CepoBoJIOpPOI: CTPOCHUE MOJICKYJIBI, (PU3HYECKHUE CBOMCTBA, BIUSHUEC HA
OpraHu3M YeJIOBEKa.

Kucnopoaseie coeAMHEHHUSI CEPBI.

Oxcun  cepoi(IV): ¢dusmyeckue cBoiicTBa. XHUMHYECKHME CBOMCTBA:
okuciienne A0 okcuna cepbl(VI); B3aumMojelcTBue ¢ BOJAOW ¢ 00pa3oBaHUEM
CEPHHUCTOM  KHUCJIOTBI; B3aUMOJCHMCTBME C pACTBOPAMHM  WIEIOYEN C
oOpazoBanuem cyibPpuToB u ruapocyibhutos. [Ipumenenne okcuaa cepoi(I1V).

Oxkcupn cepwi(VI), dusmdeckne cBoiicTBa. XWUMHUYECKHE CBOKMCTBA.
CepHast KHCJIOTA KaK CUJIbHAsI IBYXOCHOBHAs KHCIOTAa. XMUMUYECKUE CBOWCTBA
pa30aBICHHON CEPHOM KUCIIOTHI: ACHCTBUE HA MHIUKATOPHI, B3AUMOJICUCTBHUE C
METaJlJTaMH, OCHOBHBIMH U  aM(pOTEPHBIMHU OKCHAAMH, THAPOKCHUIAMHU
METAJIJIOB, COJSIMHU. OKHUCIUTEIbHbIE CBOMCTBA KOHIICHTPUPOBAHHOW CEpHOMU
KHCJIOTBl Ha TNpUMEpEe B3aUMOJECUCTBUS C MeIbi0 U HMUHKOM. CoJin CepHOM
KHUCIIOTHI: (pU3MUYECKHE M XMMHUYECKHE CBOMCTBA. KauecTBeHHas peakius Ha
cynb(daT-HoH.
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XUMHUYECKHUE peaKlnii, JeKalllue B OCHOBE MPOMBIIINIEHHOTO MOJyYeHHUs
CEpHOU KUCIIOTHI.

[IpumeHenre cepHOM KUCIIOTH U cyiabdaToB (TyIay0epoBa coib, cyiabdar
MarHusi, MEHbINA KyIlopoc).

JuemeHThl VA-rpynmbl: a3or u ¢ochop. Azor u docdop kak
XUMHUUYECKHE BJIEMEHTBI U MPOCThIE BeliecTBa. OU3NUECKUE CBOMCTBA MPOCTHIX
BEIIIECTB. XHUMHUYECKHE CBOMCTBa a3zora u (¢ocdopa: B3aUMOJICUCTBUE C
aKTUBHBIMM ~ MeTauiamMu  (oOpa3oBaHWe  HUTPUIOB U (pochumaos);
B3aMMOJICUCTBHE C KuciopoaoMm (oOpa3zoBanue okcupaa azota(ll), oxcumon
dbochopa(lll) u (V)); B3ammoxeiicTBue a3zoTa ¢ BOAOpoaoM. buomornueckas
poJIb M IpUMEHEHHUE a3oTa u Gocdopa.

AMMUax. dusnueckue CBOWCTBA. XUMHAUYECKHUE CBOWCTBA:
B3aMMO/ICUCTBUE C KHUCIOPOJOM (FOpEHHE), BOJOM, KUCIOTaMU. XUMHUUYECKas
peakius, JiexKaiasi B OCHOBE IPOMBIIUICHHOTO MoJydeHuss ammuaka. Coyu
amMmoHusi. KauecTBeHHast peakiysi Ha UOHbl aMMOHUs. [[puMeHeHne aMmmuaka u
COJIEHl aMMOHHSL.

A30THAs KUCIOTAa. XUMHUYECKHE CBOMCTBA a30THOM KHUCJIOTHI: JEWCTBHUE
Ha MHAUKATOPHI, B3aUMOJICUCTBHE C OCHOBHBIMH M aM(POTEPHBIMU OKCHIAMHU,
TUAPOKCHUIAMHU METAJIJIOB, COJISIMU. OkucnauTenbHbIE CBONCTBA
KOHILICHTPUPOBAHHOM U pa30aBIECHHON a30THOM KHUCIIOTHI MIPU B3aUMOICHCTBUU
C MEJIbIO.

XUMUYECKHUE PEaKIINH, JISKAIINE B OCHOBE MPOMBIIIJIEHHOTO TOJTyYEHUS
a30THOM KUCJIOTHI.

Hutpatel. [IpuMmeHenne a30THOM KUCIIOTBI U HUTPATOB.

Oxcunpl docdopa(lll) u (V), ux obpazoBanue B pe3ybTaTe OKUCICHUS
docdopa. Bzaumoneiicteue okcuaa dochopa(V) ¢ Bomoit ¢ oOpazoBaHHEM
dhochopHOI KUCTOTHI, C OCHOBHBIMHU OKCHJIAMH, IICITOYaAMH.

docdopHast KUCI0Ta: OCOOCHHOCTU 3JEKTPOJIUTHUUECKON AUCCOLMALINH.
XUMHUYECKHE CBOMCTBA: JEUCTBUE HA WHAUKATOPHI, B3aUMOJECUCTBUE C
MeTaJlJTaMU, OCHOBHBIMHU OKCHJIaMH, OCHOBaHUAMH, cojisMu. Conu pocdopHoii
KHUCJIOTHI: pocdaThl, TUAPO- U AUTUIPOPOCHATHI.

[Tpumenenue pochopuoit kucmoTsl u hocdaros.

Baxneiiimme wMuHepanbHble yAoOpeHus: a30THbBIE, (ochopHbIE,
KaJIMMHBIC, KOMILICKCHEIE.

JnemenTsl IVA-rpynnsli: yriepoa u KpeMHuil. Yriepoa U KpEMHUM
KaK XMMHYECKHE DJIEMEHTBhl M TMPOCThie BemiecTBa. PDU3UYECKHE CBOMCTBA
MPOCTBIX  BEIIECTB. XUMHUYECKHE CBOWCTBA KpPEMHHUS U  YIJIepoja:
B3aMMOJICUCTBUE C KHUCJIOpOJAOM U Meraiiamu. [IpumeHenuwe yriepoaa
KPEMHHSI.

Oxkcupn yraepoaa(ll): ¢usnueckue cBoiicTBa. TOKCMYHOCTH OKcHAA
yriepona(ll). Xumuueckue CBOICTBA: B3aUMOJIEUCTBUE C KHUCIOPOAOM,
OKCHJIaMH METaJIJIOB.
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Oxkcun yrinepona(IV): ¢dusmyeckue cBoicTBa. XMMHYECKHE CBOMCTBA:
B3aMMOJICCTBUE C BOJIOM, OCHOBHBIMH OKCHAAMH, IieiodaMu (oOpazoBaHHe
kapOoHaToB © TuapokapOoHatoB). KauecTBeHHas peakius Ha OKCH]
yraepoaa(lV).

OKcupl yriaepo/ia Kak 3arpsi3HUTEIN aTMOC(EpHOTo BO3ayXa.

VYronbHas KUCIOTAa Kak HeEycToluyuBoe coenuHeHue. KapOonaTel u
ruapokapooHaTsl. BzaumonpespaiieHusi KapOOHATOB U TUIPOKApOOHATOB.

XUMHUYECKUE CBOWCTBA COJIEA YIOJBHOM KHUCJIOTHI: B3aUMOJIEMCTBUE C
KHCJIOTAMU, TEPMUYECKOE PA3I0KEHUE.

KauectBenHnas peakuusi Ha KapOOHAT-HUOH.

Oxkcun  kpemuusaA(IV): HeMmonekymsipHoe cTpoeHue, (U3UYECKUE
CBOMCTBA. XMMHUUYECKME CBOWCTBA: B3aUMOJICHCTBUE CO IIejoYyaMu (B
pacTBOpax M IMpH CIUIABJICHUH ), OCHOBHBIMU OKCHUIaMU, COJISIMHU.

KpeMHueBass kucnora: MHOJydeHUE ICWCTBUEM CHJIBHBIX KHCJIOT Ha
pPacTBOPBI CUIIMKATOB; ACTUApATALUs IPU HATPEBAHUMU.

IIpumeHenue coeIMHEHUH yIiIepoia U KPEMHUS.

OPI'TAHNYECKASA XMUA

Teopus  XMMHYECKOTO  CTPOEHHUS  OPraHUYECKUX  COCAWHEHUM.
3aBUCHUMOCTh CBOVMCTB OPTraHUYECKUX COCIMHEHUN OT XUMHUUYECKOTO CTPOECHUS.
[lonsitTue o rulOpuaAM3aliu aTOMHBIX opOuTaneid. XuMUYEeCKas CBS3b B
OpraHWYEeCKUX BEIIeCTBaX, O- M T-CBA3U. Kiaccudukamuss OpraHM4ecKux
coequHeHud. HoMmeHknarypa OpraHudeckux coeauHeHuu. ['omomnorus.
N3omepus.

AJIKaHBI: ONpe/iesieHre Kiacca; o01as popmysa; TOMOJIOTUYECKUM PS;
CTPYKTYpHasi M30MEpHs; HOMEHKJIATypa; SJEKTPOHHOE W MPOCTPAHCTBEHHOE
CTpoeHHe MOJieKya. PU3NUeCKUe CBOMCTBA. XUMUUYECKHE CBOMCTBA AJIKAHOB:
peakiuu  3aMmenieHuss  (TaJloOTeHUPOBAHUS),  OKUCICHUS, TEPMHYECKUE
npeBpalleHus (KpeKuHr), nzoMmepusanus. [lonyyeHrne B mpOMBIIUIEHHOCTH (U3
NPUPOIHBIX HCTOYHUKOB) W B JabopaTopuu (THAPUPOBAHUE COCIUHEHUU C
KpaTHBIMU CBA3MHM). [[pMeHeHne anKaHoB.

AJIKeHBI: OIpeJeieHre Kiacca; oomas GopMyna; roMOJIOTHYECKUN PSI;
CTPYKTypHass W TPOCTpPaHCTBEHHas wu3omepus (yuc-, mpanc- WU30MEpHs);
HOMEHKJIaTypa, TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ. PU3NYECKUE CBOMCTBA.
XUMUYECKHE CBOMCTBA AJIKEHOB: OKHUCJICHUE (FOpEHHUE, OKUCICHUE PacTBOPOM
NepMaHraHaTa Kajius); IpUCcOeMHEHUE BOJ0pO/ia, ranoreHoB. [Ipucoenrnenue
BOJIBI U TAJIOT€HOBOJAOPOJOB K ATUJICHY. KaueCTBEeHHbIE pEaKIIMM Ha JBOWHYIO
CBsI3b C pacTBOpamMu Opoma M mepMaHranata kanus. [lonmmepu3sanus aaKkeHOB.
[ToHsTHS: OJIMMEP, MOHOMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALUU.
[TonusTUnEH, TOMUIPONUIICH, TOJUBUHWIXJIOPHUI, MOJUTETpaPTOPITHIICH.



[lonyyenue  ankeHOB  (KPEKMHI  alIKaHOB,  JETHAPOTraIOr€HUPOBAHHE
rajioreHaJikaHoB). [IpyMeHeHne anKeHoB.

JAuenbl. YTIEBOIOPOIBI C COINPSHKEHHBIMH  JIBOMHBIMH  CBA3SIMU.
Crpoenue monekyn Oyraauena-1,3 u 2-merunOytaauena-1,3 (u3omnpeHa), ux
MOJIEKYJISIPHBIE U CTPYKTYpHBIE (hopMyibl. Duznueckue cCBOWCTBA OyTajaueHa-
1,3 u 2-metriiOyTaauena-1,3.

XuMHueckue cBoicTBa OyraaueHna-1,3 u 2-metunoyraauena-1,3: peakuus

MOJIMMEPHU3aIUU.
[Tonyuenune Oyrtaguena-1,3 u 2-merwnOyraguena-1,3 geruapupoBaHuEeM
aJIKaHOB. [Ipumenenue JTIUEHOBBIX YIJIEBOAOPOIOB. [Tpupoaubiit

(M30TIPEHOBBIN) U CUHTETUYECKUH (OyTaIMCHOBBIN) KayUyKH.

AJIKMHBI: OIpejieiecHue Kiacca W obmas ¢opmyiia; 0COOCHHOCTH
IIPOCTPAHCTBEHHOTO cTpoeHus; HoMeHkiarypa MWIOIIAK wu TpuBnanbHbIE
Ha3BaHUS;, CTPYKTYypHas HW30MEpHUs VYIJEPOJHOrO CKelleTa U TOJOKEHUS
TPOMHOU CBs3U. PU3NUYECKHE CBOWCTBA. XHUMUYECKHE CBOWCTBA AJIKUHOB:
IPUCOEIUHEHUE BOJIOPO/IA, TAJIOTEHOB K aJIKKWHAM; TaJIOT€HOBOIOPOJI0B, BOBI K
aleTUJICHY; MOJIHOE OoKucieHue. KauecTBeHHbIE peakiuu Ha TPOWHYIO CBSI3b C
pacTBopamu OpoMa U nepManranarta kanus. [logydeHue aneruiieHa U3 MeTaHa
U KapOua kanbius. [I[puMeHeHnue ameTuieHa.

ApeHbI: omnpejiesieHne Kiacca U oomras Gopmyia apeHoOB psiga OeH307Ia.
Oco0EeHHOCTH MPOCTPAHCTBEHHOTO cTpoeHusl. Pu3nveckrue cBoicTBa OEH30Ja.
XHUMHUUYECKUE CBOMCTBA OEH30JIa: PEaKIMU 3aMEIICHUS] B apOMaTUYECKOM sJIpe
(raJoreHupoBaHUE, HUTPOBAHUE), KATAJTUTUYECKOE THAPHUPOBAHUE.

[Tonyuenue OeH30Jla TpUMEpHU3alME aleTUIeHa, ACTHIPUPOBAHUEM
reKcaHa U Hukiorekcana. [[pyrue nmpeacraButenu kiacca (TOMYOJ, KCUIIOJbI).
[IprumeHeHne apoOMaTUYECKAX COCTMHEHHM.

YraeBoaopoasl B npupoae. HedTs u npupoaHbiii Ta3 Kak UCTOYHHKHU
yrieBoaopoaoB. CoctaB u ¢usuueckue cBoictBa. CrocoObl mepepadoTKu
He(TU: TIEpEeroHkKa, TEPMUYECKUM W KaTaIUTUYECKUUA KpekuHT. IIpoayKTbl
nepepaboTku Hedtu. OXpaHa OKpyKalollel cpeabl OT 3arpsi3HEHUN Mpu
nepepadoTKe  YIVIEBOJOPOJHOIO ChIpbSi U HUCIOJIB30BAHUM  MPOIYKTOB
nepepaboTKku HETH.

Crouprsl. OyHKIHOHANIBHAS TPYyNNa CIIUPTOB, €€ JIEKTPOHHOE CTPOCHHUE.
Knaccudukanust crnupToB: OJHOATOMHBIE W MHOTOATOMHBIC; TEPBHYHBIE,
BTOPUYHBIE, TPETUUHBIE.

Haceiiennsie onHoatoMHble cnupThl. OnpegeneHue Kiacca, oOmias
dbopmyna, cTpoeHUE, MOJEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYIIBI HACHIIIEHHBIX
OJIHOATOMHBIX cnUpPTOB. CTPyKTypHass M30MEpHUsi YIJIEPOJHOrO CKejlera MU
MOJIOKEHUST (DYHKIIMOHAJLHOW TPYIIbl HACBHIIICHHBIX OJHOATOMHBIX CIIMPTOB.
Homenknarypa MIOITAK u TpuBrasibHbIE Ha3BaHUS CIIUPTOB.

dusnyeckue CBOWCTBA. BojoponHas CBs3b W €€ BIWSHHAE Ha
TEeMIEPaTypbl KUIIEHUSI U pACTBOPUMOCTD CIIUPTOB.
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XHWMUYECKUE CBOMCTBA: B3aHMMOJICHCTBHE CO IIECJIOYHBIMU METaJJIaMU,
KapOOHOBBIMH KHUCJIOTaMH, TaJIOT€HOBOJIOPOJAMU, BHYTPUMOJIEKYJSIpHAs U
MEKMOJIEKYJISIpHAast ~ JIeTUApaTalus; OKHUCJIEHUE: TOJHOE M  YacTUYHOE
(TIEepBUYHBIX CIIUPTOB).

[Tonydyenue cnupToB B J1a0OpPATOPUU THUIAPOJIU30M TaJOTrCHAIKAHOB,
MOJIyYE€HHE ATAaHOJa TUApaTalie 3TUICHA U MUKPOOUOJIOTUUECKUM CITIOCOOOM.
IIpumenenue cnuproB. TOKCHMYHOCTH CHUPTOB, UX JECHCTBUE HA OPraHU3M
YeJI0BEKA.

MHOroaToMHbIE CIHUPTHL. IJTUIECHIIIUKONb (3TaHAuou-1,2) U ruMuepuH
(npomanTpuo-1,2,3) KaK mpeACTaBUTEINM MHOTOATOMHBIX CIIUPTOB, X COCTaB,
CTPOCHHUE U CTPYKTYpHBIC (OPMYJIbl. XUMHUYECKHE CBOMCTBA: B3aUMOJICUCTBUE
CO UIEJIOYHBIMM METAUIAMH, MHUHEPAIbHBIMUA KHCIOTAaMH, THUIPOKCHIIOM
menu(Il) (kauecTBeHHasi peakidsi HA MHOTroaTOMHbIE cnupThl). [IpumeHeHue
STUJICHTJIUKOJIS U TJIUILIEPUHA.

®enoJbl. [Tonsitue o penonax, onpenenenue kiaacca. CoctaB U CTPOCHUE
dbeHona; MoJeKyJsipHas U CTpyKTypHas (opmynbl. dusuueckue CBOWCTBA
denona.

XWUMHUYECKHE CBOMCTBa (PeHONIa: B3aWMMOJCHCTBHE CO IIEIOYHBIMU
METaJUlaMH, pacTBOpaMM IeJlouei, OpOMHpOBaHHE M HUTPOBAHUE TIO
apoMatuueckomy siipy. KauectBennsie peakiiuu Ha HEHOT ¢ OpOMHOM BOAOMH U
pactBopamu coseit xkene3a(lll). BzaumHoe BiusiHUE TPy aTOMOB B MOJIEKYJIE
dbenona.

[Ipumenenue enona.

Aabaeruabl. OcobeHHOCTH cTpoeHUs. DyHKIMOHAIbHAS abJCTHIHAS
rpynmna. Onpenenenre Kiacca anbAerua0B. HachlllleHHbIE albIeTubl: 00IIast
dbopmyna; CTPYKTypHass H30MEpHUs YIJIEpOAHOro ckeneta. HomeHknatypa
HNIOITAK wu TpuBHalNbHBIE Ha3BaHUs ajbaeruaoB. Du3nUecKkue CBOMCTBA.
XUMUYECKUE CBOMCTBA: pEaKIMU BOCCTAHOBJICHUS, OKUCICHUS 10 KapOOHOBBIX
kucioT. KauecTBEHHbIE pEakIMU Ha albJECTUIHYIO TPYIIY: «CepeOpsHOTO
3epkaia» u ¢ rugapokcugom meau(Il).

[TomyyeHne anpIernaoB OKUCICHUEM MNEPBUYHBIX CIUPTOB. [lomydeHue
ATaHals rujapaTauuen aneruneHa. [[puymenenre MeTaHans U dTaHaisl.

Kap6onoBbie kuciaoTbl. OcoOeHHOCTH CTpoeHUs. (DyHKIIMOHAIbHAS
kapOokcunpHas rpymnma. Onpexaenenne kimacca KapOOHOBBIX — KHCIOT.
Knaccudukanust kapOOHOBBIX KHCJIOT: HACHIIMICHHBIC, HEHACHIIIEHHBIE,
apoOMaTHYECKUE; OJJTHOOCHOBHBIC, IByXOCHOBHBIE.

OIHOOCHOBHBIC HACHIIIIEHHBIE KapOOHOBBIE KUCIIOTHI: CTPOCHHE; OOIIas,
MOJIEKYJISIpHbIE HW  CTpyKTypHble  dopmynbl. CTpykTypHas  u30Mepus
YIJIEPOJHOTO CKENETA.

Homenknatypa WIOIIAK u TpuBHanbHble Ha3BaHHS KapOOHOBBIX
KUCIOT. Du3ndecKue CBOKWCTBA KapOOHOBBIX KHCIIOT, BIMSHHUE BOIOPOIHON
CBSI3M HA TEMIIEPATYPy KUIICHUS U PACTBOPUMOCTb.
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XWMUYECKHE  CBOMCTBA:  HW3MEHEHUME  OKpPacKM  HHJHMKATOPOB,
B3aMMOJICHCTBUE C MeETaJJlaMHd, OCHOBHBIMM U aM(OTEPHBIMU OKCHUAAMHU U
TUAPOKCUIIAMH, COJISIMH OoJiee cimaObIX KHCIOT. Peakius 3TepudUKaiinm.
Peakuus 3amenieHus aroMa BOJOPOIa METUIIBHOM TPYIIIbl YKCYCHOW KHUCJIOTBI
Ha atoMm raynoreHa. [lomyuyeHue kapOOHOBBIX KHUCIOT OKHUCIICHHEM AaJIKaHOB,
MEPBUYHBIX CIIUPTOB U AJIbICTUIOB.

[TanbMUTHHOBAS W CTEAPUHOBAsE KUCJIOTHI KaK MPEICTABUTENIM BBICIINX
HACBIIEHHBIX KApOOHOBBIX KHUCIIOT.

OnenHoOBas KUCIIOTA KaK MPEJICTABUTENb OJJHOOCHOBHBIX HEHACHIIIEHHBIX
KapOOHOBBIX  KHCIOT:  COCTaB, CTpO€HHE. XHUMHYECKHE  CBOMCTBA:
MIPUCOEIMHEHUE BOJOPOJIa M TAJIOTCHOB IO JIBOMHOM CBSA3HM YIJIEBOJOPOJIHOM
rpynmnsl.  Jlpyrue mNOpeacTaBUTENM HEHACBIMICHHBIX KHUCJIOT: aKpUIIOBas,
JIMHOJIEBasl U JIMHOJIeHOBasi. KapOOHOBBIE KUCIOTHI B IPUPO/IE.

[IpuMeHneHne kapOOHOBBIX KUCIOT.

Caoxublie 3¢upsbl. Onpenenenue kiacca, obmas dbopmyna, CTpOSHUE.
Homenknarypa WIOIIAK u TpuBHalibHbIE Ha3BaHUS CIOXHBIX 3(UPOB.
duznueckre CBOMCTBAa CIOXKHBIX 3¢upoB. [lomydeHue CIOXKHBIX 3PUPOB:
peakis 3TepudUKaui. XUMHYECKUE CBOWCTBA: THUAPOIU3 (KHCIOTHBIM M
HIETIOYHOM).

Cnoxunsie 3¢upsl B npupone. [Ipumenenne. I[lomusdupHbie BojOKHA
(JtaBcan).

AKupbl. CocrtaB, CTpOEHHE UM HOMEHKIATypa TPUIJIMUEPHUJIOB.
duznueckue CBOUCTBA. XUMHUYECKUE CBOWCTBA: THUIAPOJIN3, TUAPUPOBAHHUE.
buonornueckas posib kupoB. Mpina. [IoHSATHE O CHHTETMUYECKHX MOIOIIMX
cpeactax (CMC).

Yraesoabl. Omnpenenenue kiacca. OOmas ¢dopMyna, CTpoeHHUE,
KJaccuuKanus yrieBoioB.

Monocaxapuabl. [roko3a: coctaB, (PyHKUMOHAJIbHBIE TPy,
CTpO€HHE MOJeKyJbl. JIMHeilHas U IUKIWYecKhe o- U [B-PopMbl MOJIEKYJIbI
r1toKo3bl. DpykTo3a — M30MeEp TIOKO3bl. DPU3NUECKUE CBOMCTBA TIIFOKO3bI U
(bPYKTO3HI.

XUMHUYECKHE CBOMCTBA TIJIFOKO3bI: OKUCJIEHHE JI0 TJIFOKOHOBOW KHUCIIOTHI,
BOCCTaHOBJICHHUE JI0 IECTUATOMHOTO CIIUPTA COpOUTa; OpoxkeHue (CIUPTOBOE U
MOJIOYHOKHUCTOE). KauecTBeHHbIE peaklMu Ha TIIIOKO3Yy: «CepeOopsiHOTO
3epkasiay u ¢ rugpokcugom meau(Il). Haxoxnenue B mpupoze, MoixydyeHue u
MPUMEHECHUE TITIOKO3BI.

Jucaxapuabl. Caxapo3a Kak OpeACTaBUTENb IUCAXapUIOB, €€ COCTaB.
Monexynsapras ¢opmyna. dusnyueckue CBONCTBA. XHWMHYECKHE CBOWCTBA:
rugponus. [loyuyeHue u npumMeHeHue caxapo3sbl.

Houmucaxapuabl. Kpaxman — mnpupoanbeid nosmcaxapul. CrpoeHune
MOJIEKYJ Kpaxmana (OCTaTKM  O-TJIIOKO3bl). (Du3nWyeckue  CBOMCTBA.
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XuUMHUecKue CBOMCTBA: TUAPOIU3 ((hepMEHTATUBHBIN, KUCIOTHBIN); peakus ¢
10/I0M (KaueCTBeHHAasl peakiys Ha Kpaxmal).

enmrosio3a — npupoansiii nonucaxapua. CoctaB U CTPOCHUE MOJIEKYJI
HEJUTIONI03bl  (OocTaTKku  [-TtoK03bl). Ddusznueckre CBOMCTBA. XHUMHUYECKUE
CBOMCTBAa: TOpPEHHE, THUJIPOJIN3, B3aUMOJICUCTBUE C Aa30THOW KHUCJIOTOW U
YKCYCHBIM aHTHIPHUAOM C 00pa3oBaHUEM CIOXKHBIX 3¢upoB. HarypanbHble u
MCKYCCTBEHHbBIE BOJIOKHA. [[puMEHEHNE LEIITI0JIO3bI U €€ IPOU3BOIHBIX.

3Ha4YeHUE yIIIEBOJOB KaK MMUTATEIIbHBIX BEIIECTB.

AMMHBI. Onpenenenue KJ1acca. Ocobennoctu CTPOEHHUS.
Knaccudukanus amuHoB. [lepBuuHbIle HACHIIIIEHHBIE aMUHBI, 001Iast opmyIia.
OyHKIMOHAIBHAS TpPYyINa MEPBUYHBIX aMHUHOB, €€ cTpoeHue. CTpyKTypHas
M30MEPUST M HOMEHKJIATypa TNEPBUYHBIX aMUHOB. DU3UYECKUE CBOICTBA.
XUMUYECKHE CBONCTBA: OCHOBHBIE CBOMCTBA aMHUHOB (pE€aklMU C BOJIOW M
KHUCJIOTaMU ), IOJIHOE OKUCJIEHUE.

AHWIHH KaK NpPEJCTAaBUTENIb ApOMATHYECKNX aMUHOB. MoJeKyJisipHas u
cTtpyktypHas ¢opmynsl. CrpoeHue Momekyiabl. Dusznueckue CBOWCTBA.
XHWMUYECKUE CBOMCTBA: PEAKIMU AHWJIMHA MO aMUHOTPYIIE (C KUCIOTaMU) H
apomaTuyeckomy sjpy (¢ OpomHoil Bojoi). IlomyueHuwe aHwIMHA U3
HUTpoOeH30Ja. [[puMeHeHrne aHWIIMHA U €ro MPOU3BOIHBIX.

AMHHOKHUCHOTBHI. Ornpenenenue kiacca. DOyHKIHUOHAIBbHBIE TPYIIIbI
amMmuHokucioT. Knaccudukanusa. M3oMepust 1 HOMEHKJIaTypa: TPUBHAIbHAS U
HIOITAK. o-AMHHOKHCIIOTHL: CTpoeHHe Mojekys. du3nueckue CBOMCTBA O-
AMUHOKHCJIOT. XHMHUYECKHE CBOWMCTBA  OL-AMUHOKHMCIOT Ha IpUMEpE
AMHUHOYKCYCHOM KHCJIOTBI: B3aUMOJICHCTBUE C OCHOBAaHMSIMU U KHUCJIOTaMU
(amdoTepHBIC CBOWCTBA); B3aMMOJICUCTBUE C aMUHOKHUCIOTaMu (oOpa3oBaHHe
nentuaoB). [lentuanas cBs3b.

[TomyyeHre aMMHOYKCYCHOM KUCJIOTBI U3 XJIOPYKCYCHOM KUCIIOTHI.

[IpumeHnenne u OMOJIOTHMYECKAs POJb AMHUHOKHCIOT. AMHHOKHCIOTHI
3aMEHUMBbIC U HE3aMEHUMBIE.

CuHTeTHYeCKue MOJTMaMU/IHbIC BOJIOKHA: KaIllPOH.

Beaxu. benku — mpupoaHbIE BBICOKOMOJEKYJSIPHBIC COCIUHEHUS.
CoctaB U cTpoeHHE OEJTKOBBIX MakpomoJiekys. IlepBuuHasi, BTOpUYHAas,
TPETUYHASI U YETBEPTUYHAS CTPYKTYPbI OEIKOB.

XVWMHYECKHE CBOMCTBAa OCJIKOB: THAPOJIH3, JCHATYypalus, I[BETHbHIE
peaKIuu.

[IpumeneHne u GMOIOTUIECKAsE POJIb OEITKOB.

B3aumocBs3p  Mexay BaKHEHIIMMHM KJIacCaMU OPTraHMYECKUX CO-
€IUHEHUN.

[TEPEYEHDb TUITIOBLIX PACHETOB I10 XUMHWHU

1. BeluncieHue  OTHOCHUTEIIBHOM  MOJEKYJISIPHOM U OTHOCHUTEJIbHOM
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dbopMyIIbHOM Macc BEIIECTB 10 XUMUYECKUM (popMyJiaMm.

2. Bpruncrienre MaccoBoi 10JIM 3JeMeHTa 1o ¢GopMyJie BEIIECTBa.

3. Brruucienrue MacCoOBOM J1I0JIM KOMIIOHEHTA B CMECH BEILIECTB.

4. BpIyuclieHHE KOJIMYECTBa BEIIECTBA [0 €r0 MacCe U MacChl BEIIECTBA MO €T
KOJINYECTBY.

5. Bpruncnenue KOJIMYECTBA rasa o ero o0beMy (mpu
H.y.) 1 00beMa (IIpH H. y.) raza 1o ero KoJIU4ecTBy.

6. BeramcieHne mo XMMHUYECKMM YPAaBHEHHUSIM MacChl, KOJIMUECTBA I 00beMa
(m71s Ta30B, IPU H. y.) MO M3BECTHOW Macce, KOJWYECTBY WIM 00BbeMy (IJis
razoB, Mpyd H. y.) OAHOTO M3 BCTYNMBIIMX B PEAKIUIO WIH TOJYyUYECHHBIX
BEIIECTB.

7. Pacyer 0OBEMHBIX OTHOIICHUH Ta3000pa3HBIX BEHIECTB MO XUMHUYECKUM
YpaBHECHUSIM.

8. YcraHOBIIEHHE SMIUPUYECKON M MOJIEKYJAPHON (MCTUHHOIN) (GopMya 1O
MaCCOBBIM JIOJISIM XUMUYECKUX 3JIEMEHTOB, BXO/SIIMUX B COCTAB BEIIESCTRA.

9. BbluncneHue OTHOCUTENIBHOM TUIOTHOCTH M MOJISIPHOM MaccChl Ta30B.
10.PacyeTsl 10 TEPMOXUMUYECKUM YPABHEHUSIM.

11.BbluncneHne MaccoBOM JIOJM M MacChl PAacTBOPEHHOrO  BEIECTBA
(pactBOpUTENS).

12.Pacuer Macc wiM OOBEMOB BEIIECTB, HCOOXOIUMBIX JISI TPHUTOTOBIICHHS
pacTBOpa ¢ 3aJaHHOM MaccoBOW Jiojied (MOJSIpHOM  KOHIIEHTpaIUEei)
pPacTBOPEHHOT'O BEIIECTBA.

13.BbluncneHus o ypaBHEHUAM peakilvil, TPOTEKAIOIIUX B PaCTBOpax.
14.Onpenenenre NpakTUYECKOT0 BbIX0/1a NPOIYKTA PEAKIIHAH.

15.BeiBoa hopMys1 opraHUYECKUX BEIIECTB MO 001Iel hopmyie, oTpakaroien
UX COCTaB.

16.YcraHoBieHre MOJCKYJSIPHBIX (QOPMYJT OpraHUYeCKHX BEIECTB Ha
OCHOBAaHUHM MPOJYKTOB UX CTOPAHUS.

17.Pacuerbl MO XUMHUYECKUM YpPaBHEHUSIM, €CIM OJHO U3 pPEarupyromnmx
BEILIECTB B35TO B U30BITKE.



