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[IporpammMa BCTYIUTEIBHBIX UCTIBITAHUI

10 Y4eOHOMY MPEAMETY «XUMHUSI»

JJIS JIMII, UIMEIOIIMX 00IIee cpeaHee oopa3oBaHue,
JUTs TIOJTyY€HHUsI BBICIIETO oOpa3oBanus | crynenu

WJIU CPEIHETO CIEIMaIbHOr0 00pa3oBaHus,
2018 rox

TPEGOBAHHMA K ITOAI'OTOBKE ABUTYPUEHTOB

Ha BcTynuTensHOM UCIIBITAHUU TIO XUMHUH a0UTYPUEHTHI IOJKHBIL:

3HaTh BAXKHEHWILIHE IIOHATHs, 3aKOHBI W TEOPHUH; CBOMCTBA BEIIECTB
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX U OPTAHUYECKUX COCTMHEHUI;

3HaTh CBOMCTBA M 00JIACTM MPUMEHEHUS HamOOJIee BaXKHBIX BEIIECTB,
KOTOPBIE UCIIOJIB3YIOTCS B OBITY, CEILCKOM XO3SIUCTBE, IPOMBIIIJIEHHOCTH;

yMETh OOBSACHITH B3aMMOCBSI3b MEXK]y COCTAaBOM, CTPOEHHMEM U CBOW-
CTBaMU BEIIECTB;

YMETh MPUMEHATh U3YUYEHHBIC MOHATUS U 3aKOHBI IIPU XaPAKTEPUCTUKE
COCTaBa M CBOWCTB BEIIECTB, XUMHUYECKUX PEAKIMil, CIIOCOOOB MOIyUYCHUS
BEILIECTB;

BBITIOJIHSTh TUIIOBBIE PACUETHI M PEIIATh COCTABIICHHBIE HA UX OCHOBE
3a/1a4u.

Ha BcTynuTenbHOM UCHBITAHUU U1 HA3BAHUN XUMHUYECKUX COETUHEHUM
npuMeHsieTcsa cucremarnyeckas HomeHknarypa MHIOIIAK w  tpuBumanbHble
HA3BaHUs, UCIIOIb3YEMBbIE B ICUCTBYIONIUX YUEOHBIX TOCOOUSIX AJISI YUPEKACHHIMI
oO1iero cpeaHero oopasoBaHusl.

AOuTypHeHTY pa3periaeTcsi mojib3oBaThesa Tadnunamu: «llepuonmueckas
cucrtema xumuieckux saeMentoB J[. . MeHneneeBa» (KOpOTKONEPUOAHBIN HIIH
MOJTYIJTMHHONIEPUOIHBIA BapuaHT), «PacTBOPMMOCTh OCHOBAaHHWM, KHUCJIOT U
coJiell B BOAE» U «Psii akTUBHOCTH METAJLIIOBY.

IIpu pemiennu 3a1a4 MOKHO TTOJIB30BATHCS MUKPOKAIBKYJISITOPOM.
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HEOPI'AHUYECKAS XM

[Ipenmer xumuu. SBneHus pu3MvecKue 1 XUMHUYECKUE.

OcHOBHBIE TOHATHS XUMHHU. BerectBo. AToM. XUMHWYECKUI DJIEMEHT.
Monekyna. MoH. HUucrtele BemecTBa U cMecu. [IpocTeie U ciioKHbBIE BELIECTBA.
Annorponus. Xumuueckass Qopmyna. DopmynbHas enuHuia. BemiecTa
MOJIEKYJISIPHOTO M HEMOJIEKYJAPHOTO CTpoeHUsA. OTHOCHUTENbHAS aTOMHasi,
dbopmynbHasa U MoJiekyJisipHast Mmacchl. KonndecTBo BeriectBa. MossipHas macca.
3aKOH TOCTOSIHCTBA COCTaBa M 3aKOH COXPAHEHUS MACChl BEIIECTB. 3aKOH
ABoraapo. Mosnsipabiit 00beM raza. OTHOCUTENbHAS IOTHOCTh rasa.

Crpoenne atoma. CocTaB aTOMHOTO s/pa. ATOMHBIA HOMEp, MAaccOBOE
yucino. Du3znyueckuid CMBICI aTOMHOTO HoMmepa. M30Tombl. DJIEKTpPOHHOE
ctpoeHue aroma. [loHaTHe 00 3JIEKTPOHHOM oOOJiake. ATOMHas OpOUTAIb.
DHepreTUYeCKuii ypoBEeHb U MOAYPOBEHb, S-, p-, d-opouTanu B atome. OCHOBHOE
U BO30YXJIEHHOE€ COCTOSIHUS aroMa. OJEKTPOHHO-TpapUUecKue CXEMBblI,
AIIEKTPOHHBIC KOH(GUTYpAITUX ATOMOB JIEMEHTOB MIEPBBIX TPEX MEPHUOJIOB.

Ilepyoanyeckuii 3aKOH W IEPUOJMYECKAS CUCTEMA XUMHYECKUX
anemenToB [l. 1. MeHnpaeneena.

[leppoAMYHOCTh H3MEHEHHS aTOMHOTO paguyca, METALUIMYECKUX H
HEMETAJUIMYECKAX  CBOMCTB, JJIEKTPOOTPULATEIBHOCTH C  YBEIWYECHHUEM
aTOMHOTO HOMEpa 3JIEMEHTOB A-rpymnmn. M3mMeHeHue KHCIOTHO-OCHOBHBIX
CBOWMCTB OKCHJOB M THUAPOKCUIAOB C YBEJIUYECHUEM AaTOMHOTO HOMeEpa MJist
31eMEeHTOB A-Tpynn. @U3NYECKU CMBICI HOMEpPa NEPUOJIa U HOMEpa TPYIIIIHI.

XapakTepuCTUKa XHMHYECKOTO JJEMEHTa MO €ro MOJOXKEHUI B
NEPUOJUYECKON CHUCTEME U CTPOCHHIO aTOMa. 3HAYEHUE TMEPHOIUYECKOTO
3aKOHa.

[Ipupoga W TUNBI XUMHUYECKOW CBA3M (KOBAJEHTHAsl, WOHHAs,
Metainyeckas). IlonsipHas W HemoJisspHas KOBaJIEHTHas CBs3b. KpaTHOCTH
CBSI3U. THUIBI KPUCTAUIMYECKUX CTPYKTYpP: aTOMHAsl, MOHHAsS, MOJICKYJISIpHAs,
METaJUINYECKasl.

OOMEHHBII U  JOHOPHO-AaKIENTOPHBI  MEXaHU3MbI  00pa30BaHUs
KOBAJICHTHOM CBSI3U. BaJIECHTHOCTH M CTENIEHb OKUCIICHUS.

MexMOJIeKYJISIPHOE B3auMOIecTBUE. BOIOpOIHAs CBSI3b U €€ BIUSHUE Ha
¢dbu3UecKrue CBOMCTBA BemecTBa. BogopoaHas CBs3b B IPUPOIHBIX OOBEKTAX.

Knaccudukanms xumuuecknx peakiuid. TemtoBo dpekT XumMudeckon
peakuuu. Peakuuu 5K30- 1 3HAOTEPMUUECKHE. TepMOXUMUYECKHE YPABHEHMUSI.

CKOpOCTh XMMHUYECKHX pPEaKIUh. 3aBUCUMOCTh CKOPOCTH XHUMHUUYECKHX
peaKMil OT NPUPOAbl U KOHLIEHTPALIUU PEArUPYIONIUX BEUIECTB, TEMIIEPATYPHI,
MJIONIAIA IOBEPXHOCTH COPUKOCHOBEHU S, HATMYUS KaTAJIN3aTopa.

OOparuMOCTh ~ XUMHYECKHX  peakimuii. XWUMHUYECKOE€ pPaBHOBECHE.
CMelnieHue XMMHYECKOIO0 PaBHOBECUSI MOJ JIEUCTBMEM BHEIIHUX (PAKTOPOB
(mpunuun Jle [laTense).
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OKuCANTENBLHO-BOCCTAHOBUTENBbHBIE MpoLiecchl. COCTAaBICHUE YpaBHEHUI
OKHUCJIUTENbHO-BOCCTAHOBUTENIbHBIX PEAKIMNA W paccTaHOBKAa KO3 UIIMEHTOB
METOJOM  3JIEKTpOHHOro  Oamanca.  OKHUCIMTEIbHO-BOCCTAHOBUTEIbHbIC
MPOIIECCHI B IPUPOJIC, TEXHUKE, OBITY.

PactBopel. PacTBopenue kak (u3uMKo-xuMuyeckuil mpouecc. TemioBbie
abdextsl npu  pacTBOpeHUU. KOHIEHTpUpOBaHHBIE U  pa30aBICHHBIC,
HACBIIIIEHHBIC Y HEHACKIIIICHHBIE PACTBOPHI.

[TonsiTHE O KPUCTALTIOTUIPATAX COJICH.

PactBopuMOCTb. 3aBUCHMOCTh PACTBOPHUMOCTH BEIIECTB OT IMPUPOIBI
BEILIECTBA, TEMIIEPATYPHI U JABIICHHUS.

CnocoObl BBIpaKEHUS COCTaBa PacTBOPOB (MaccoBas MOJs, MOJSIpHas
KOHIICHTpAIIUs).

DIJIEKTPOJIUTUYECKAST JUCCOLUMAIMS COCIMHEHUN C Pa3IMYHBIM THUIIOM
XUMUUYECKOM CBsI3U. KaTHOHBI M1 aHUOHBI. DJEKTPOJUTHI U HEIJIEKTPOJIUTHI.

CreneHb DBJIEKTPOJUTHYECKONW auccoruanu. CuiibHble U clalble
AIEKTPOIUTHI. Y PABHEHHUS JUCCOIMALIMYI CUIIBHBIX U CJIA0BIX AJIEKTPOIUTOB.

YcaoBusi HeEOOpaTMMOro TPOTEKAHUS peakiuii HOHHOro oOMeHa B
pacTBOpAX 3JIEKTPOIUTOB.

XUMHUYECKHE CBOMCTBA OCHOBAaHWH, KHCIJIOT, COJE€d B CBETE TEOPUU
ANEKTPOIUTUYECKOUN TUCCOIUALINH.

[Tonsitue o BomopomHoM rmokazarenie (pH) pactBopa. XapakTepucTuka
KUCJIOTHBIX M OCHOBHBIX CBOMCTB pacTBOPOB Ha OCHOBaHUM BeIWYUHBI pH
pacTBopa. Okpacka  KHCIOTHO-OCHOBHBIX  WHJIHMKaTOPOB (Jrakmyc,
dbeHondTanenH, METHIOPaHK) B BOJAHBIX PacTBOpaXx.

Oxkcuapl, UX COCTaB, Ha3BaHUA, Kiaccuukamus, moimydenue. OOmue
XUMUYECKHE CBOMCTBA OCHOBHBIX, aM(OTEPHBIX (Ha MpUMEpPe OKCHIA IIUHKA U
AJFOMHHUS) U KUCIOTHBIX OKCUOB.

OcHoBaHus1, UX COCTaB, Ha3BaHUA Kiaccudukarus, noiaydenue. OoOmme
XUMUYECKUE CBOMCTBa IIeoueid, aM(POTEpHBIX TUIPOKCUIIOB (HA MpUMEpE
TUAPOKCHU/IA IIUHKA U aJTFOMUHUS ), HEPACTBOPUMBIX OCHOBaHUH.

Kucnotel, ux cocraB, Ha3zBaHus Kiaccudukanus, noigydeHue. OOmue
XMMHUYECKUE CBOMCTBA KUCIIOT.

CocraB, Ha3zBanusi u kinaccudukanus coneit. [lonmyduenue comneit. OGmue
XMMHUYECKUE CBOMCTBA COJICH.

B3aumocBsA3p  MeXJy ~ OCHOBHBIMH  KJIacCaMW  HEOPraHHYECKUX
COEIMHEHUI.

[Tomoxxenne MeTaIOB B  MNEPUOJUYECKOW CHUCTEME XUMHYECKUX
aneMeHTOB. (OCOOEHHOCTH DJIGKTPOHHOTO CTPOEHHUS aTOMOB METaJIOB.
PacnipocTpaHeHHOCTh METAJJIOB B 36MHOM KOPE.

®dusnueckne cBoWcTBa MeTawioB. OOmMe XWMHYECKHE CBOWMCTBA
METAJJIOB: B3aWMOJICCTBUE C HEMETa/lIaMH, BOJOW, KUCJIOTaMH, BOJHBIMU
pacTBOpaMu coJsieil. Psii akTHBHOCTH METaJLIOB.
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OOGmue crocoObl MOJyYeHUST METaUIOB (BOCCTAaHOBJIEHHE YIJIEPOJIOM,
okcusioM yriepoza(ll), Bomopoaom, metamiamn).

DJIEKTPOJIN3 PACILJIABOB COJICH.

CrmutaBel METAJJIOB: 4YYTyH, CTallb, OpOH3a, JaTyHb, IIOPATIOMHHUM.
[IpumeHeHne METAIOB U CILIABOB.

CrtpoeHne BHEIIHUX AJIEKTPOHHBIX 000JI04eK aTOMOB MeTauioB 1A, ITA u
[ITA-Tpy1I, CTENeHN OKUCICHHS B COCANHEHUSAX.

XapakTepuCTUKa  COCIMHEHHM  MIEJIOYHBIX,  MIEJIOYHO-3€MEIbHBIX
METAJIJIOB, MarHusl U aJIIOMUHMS: COCTaB, (PU3NUECKUE U XUMHYECKUE CBOMCTBA
OKCHJIOB, THAPOKCHUIOB, cojiel. KauecTBeHHOE 00HApYKEHHE KATHOHOB KaJIbITUS
u Oapusi.

Baxueiimue npupo/iHble COCAUHEHUS IIEIOYHBIX, IIEIOYHO-3EMEIbHBIX
METaJIJIOB, MarHUs W aJTIOMUHUS.

XKectrocTb Bojibl. CIOCOOBI YMEHBIIICHUS dKECTKOCTH BOJIBI.

buonornueckas posib 1 IPUMEHEHUE BAXKHEUIIMX COEIMHEHU N EIIOYHbIX,
IIEJIOYHO-3€MEJIbHBIX METAJIJIOB, MAarHUs U aJTIOMUHUS.

Kene3o. Haxoxaenue B mpupojie, bnosoruueckas pob.

duznueckne 1 XUMHUYECKHUE CBOMCTBA Jkeie3a. BaxkHelinne coeanHeHus
JKelle3a: OKCUJIbL, THAPOKCHUIBI, COJIH.

KauectBennsie peakiiuu Ha noHbl xkene3a(ll) u xeneza(lll).

Koppo3sus xene3a, METOIbI 3alIUTHl OT KOPPO3UHU.

3HadyeHue MeTallIoB B-rpynn (3kene3o, XpoMm, Maprasell, MeJib, IUHK) U UX
COCIMHECHUU.

XUMHUYECKHUE 3JIEMEHTHI HeMeTauibl. [lonoxeHue B MNEPUOAMYECKOU
CUCTEME XUMHUUYECKHUX 3JIEMEHTOB. CTPOCHHME BHEITHUX AJIEKTPOHHBIX 000JI0UEK
aTOMOB HEMETAJJIOB, BAJECHTHOCTb, CTENECHb OKHCIEHHUS B COCIUHCHUSIX.
AnoTponusi Ha IpUMEpPE KUCIOpoAa, Cephl, yriepoaa, pocdopa.

Boxopoa. Bonopoa kak XMMHYECKUH DJIEMEHT U NPOCTOE BEILIECTBO.
PU3nYECKUE CBOMCTBA.

XUMHAYECKHE CBOMCTBA BOJOPOAA: B3aMMOJCHCTBHE C HEMETAIUIAMH,
HIEJIOYHBIMA W IIEJIOYHO3EMENbHBIMU METaJJIaMH, OKCHUJAMH METaJJIOB,
TUJPUPOBAHUE HEHACBIIIEHHBIX OPraHUYECKUX COCAUHEHUNU (HA Mpumepe
YIJIEBOJIOPOIOB).

Jleryune BOJOpPOJHBIE COCIMHECHUS HEMETAIIOB 3JIEMEHTOB A-Tpymnn
(cocrtaB, (hm3UYECKHE CBOMCTRA).

[Tonyuenue Bomopoaa B jabopaTopuu. Mcrnonab3oBaHHE BOJOpPOJA Kak
HKOJIOTUYECKH YUCTOTO TOIUIMBA U CHIPhS JJI1 XUMUUYECKON MPOMBIIILICHHOCTH.

I'anorensl. ['aoreHbl Kak XMMUYECKHE SJIEMEHTHI U MPOCTHIC BEILIECTBA.
Dur3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB. BaxHelme npupogHbIe COCAMHECHUS
rajoreHoOB.

XUMHUYECKHE CBOMCTBA TaJIOTCHOB: B3aMMOJICKUCTBUE C METAJUIAMU,
BOJIOPOJIOM, PACTBOPaMHM COJIEM TaJIOT€HOBOJAOPOJAHBIX KHUCJIOT, XJIOPUPOBAHUE
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OpPraHUYECKUX COEIWHEHUM (Ha NPUMEPE HACBIIMIEHHBIX W HEHACBIIIEHHBIX
YTJIEBOJIOPOOB).

["anoreHoBOIOPOIHBIE KUCIOTHI U X COJU. KauecTBEHHbIE pEaKIIUU Ha
XJIOpUA-, OpOMHUA- U HOJIUI-UOHBL. buoiornueckoe 3HaueHHWE U MPUMEHEHUE
rajJJoreHOB U UX COCIUHECHUM.

JuaemenTsbl VIA-rpynmnsel: kucjaopox u cepa. Kucnopon m cepa kak
XMMUYECKHUE 3JIEMEHTHI U MTPOCTHIE BelecTBA. [[pocThIe BemecTBa KUCIopoaa u
cepsl. [IpupoaHbIie cCOeTMHEHNS KUCI0POAa U CEPHI.

Du3nveCKre CBOMCTBA KACIOPOa.

XHUMUYECKUE CBOWCTBA KHUCJIOPOJA: OKUCIEHHUE MPOCTBIX U CIOMKHBIX
BEIECTB (METAUIOB, HEMETAIJIOB, CYJIb(PUAOB JKelle3a U IMHKA, OPTaHUYECKUX
coenunenuil). [lonyuenue kucinopoia B 1a00paToOpuM U MPOMBIILIEHHOCTH.

Odusnueckue cBoucTBa cepbl. COCTaB M CTPOCHUE MOJIEKYJbI CEPHI.
XUMHYECKHE CBOMCTBA: B3aUMOJEWUCTBUE C KHUCIOPOIOM, BOIAOPOIAOM,
METaJLIAMHU.

[IpumeHenue Kuciaopoaa u CEphl.

BopopoHabie coequHeHns: KUCIOPOAa U CEPBL.

Boma. Ctpoenne wmonekynbl. OcCOOEHHOCTH (PU3MYECKUX CBOMCTB,
00yCJIOBIICHHBIE BOJOPOIHBIMH CBSI3SIMHU.

XUMHUYECKHE CBOMCTBA BOJBI: B3aUMOICHCTBHE C aKTHUBHBIMH
MeTaJIJIaMU, KUCJIOTHBIMUA U OCHOBHBIMHU OKCHJIAMHU.

CepoBoJ1I0pO/I: CTPOCHUE MOJIEKYJIbl, (PU3NUYECKUE CBOMCTBA, BIUSHUE HA
OpraHu3M YeJI0BEKa.

Kucnopoanbie coennHeHus cepel.

Oxkcun cepwi(1V): dusmueckne cBoiicTBa. XWMHUYECKHE CBOMCTBA:
okuciieHne a0 okcuma cepbl(VI); B3ammMoaelcTBUE ¢ BOJAOW C 0O0pa3oBaHUEM
CEPHHCTOU KUCJIOTHI; B3aMMOJICUCTBUE C pAaCTBOpPaMU IIEJI0OUEH C 00pa3oBaHUEM
cylbutoB u ruapocynbputoB. [Ipumenenne okcuaa cepoi(I1V).

Oxkcup cepoi(VI), pusnueckue cBoiicTBa. XuMuueckue cBoiictBa. CepHast
KMCJIOTa KaK CHWJIbHAsg JIByXOCHOBHAs KHCJIOTa. XHMHUYECKHE CBOMCTBA
pa30aBIEHHON CEpPHOM KUCJIOTHI: JICHUCTBUE HA UHIUKATOPHI, B3AUMOJICUCTBUE C
MeTaJIaMH, OCHOBHBIMU U aM(GOTEPHBIMH OKCHIAMH, THAPOKCHIAMHI METAILIOB,
coyisiMu. OKHUCIIUTENbHBIE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI Ha
NpUMEPE B3aUMOJICUCTBUS C MEIbl0 M HUHKOM. COJM CEpHOW KHCIIOTHI:
dbu3nUecKrne u XuMU4IecKre cBoricTBa. KauecTBeHHas peakius Ha CyJIb(aT-uoH.

XUMUUYECKHUE PEAKIMH, JICKAIIUE B OCHOBE TPOMBIIIJIEHHOTO MOJYYEHUS
CEPHOM KHUCJIOTBHI.

[IpumeHeHre cepHOM KUCIOTH U cyiabdaToB (TyIay0epoBa colib, cyiabdar
MarHusi, MEIHBIN KyIopoc).

duemeHThl VA-rpynmnbl: a3otr u ¢ochop. Azor u docdop kak
XUMHUYECKHE 3JIEMEHTHI U MPOCThIE BeniecTBa. OU3NUECKre CBONCTBA MPOCTHIX
BCIIECTB. XHWMHYCCKHE CBOMCTBAa a3oTra u (Qocdopa: B3aUMOJCUCTBHE C
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aKTUBHBIMH ~ MeTautlamMu  (oOpa3oBaHwe  HUTPUIOB U (pochumos);
B3auMojieiicTBue C KkuciopoaoMm (oOpa3zoBanue okcunaa azota(ll), oxcumgon
dbocdopa(lll) u (V)); B3aumoaericTBue a30Ta ¢ BOA0po oM. bruonoruueckas posb
U TIpUMEHeHne a3oTa u docdopa.

AMMHax. dusnyeckue CBOMCTBA. XUMHUYECKHUE CBOMCTBA:
B3aMMO/ICUCTBUE C KHUCIOPOJOM (TOpEHHE), BOJOM, KUCIOTaMU. XUMUYECKas
peakius, JiexKailass B OCHOBE IMPOMBIIUICHHOTO MojiydyeHus ammuaka. Conu
amMmoHusi. KauecTBeHHast peakiys Ha UOHbl aMMOHUs. [I[puMeHeHne aMmmuaka u
COJIE aMMOHHSL.

A30THas KuciaoTa. XUMHUYECKHUE CBOMCTBA a30THOUW KHUCJIOTHI: NEHCTBUE
Ha MHAWKATOPHI, B3aUMOJICUCTBHE C OCHOBHBIMH U aM(OTEPHBIMU OKCHAAMH,
TUAPOKCUIAMHU METaJJIOB, COJISIMH. OxkucnuTenbHbIe CBOMCTBA
KOHIICHTPUPOBAHHOW U pa30aBJICHHOW a30THOM KUCIIOTHI MPU B3aUMOJICUCTBUU
C MEIbIO.

XUMUYECKHUE PEaKIINH, JISKAIIUE B OCHOBE MPOMBIIIJIEHHOTO TOJIyYEHUSI
a30THOM KUCJIOTHI.

Hurpatel. [IpumeHenne a30THOM KUCIIOTHI U HUTPATOB.

Oxcunpl dpocdopa(lll) u (V), ux oObpazoBanue B pe3ysbTaTe OKUCICHUS
docdopa. Bzaumoneiicteue okcuaa dochopa(V) ¢ Bomoil ¢ obpa3zoBaHUEM
dbochopHOI KUCTOTHI; ¢ OCHOBHBIMHU OKCHIAMHU, IICITOYaAMH.

docdopHast KUcI0Ta: 0COOCHHOCTU 3JIEKTPOJIUTHUECKON JAUCCOLMALINH.
XUMHUYECKUE CBOMCTBA: JIEMCTBUE HA WHAUKATOPHI, B3aWUMOJECUCTBUE C
MeTaJlJTaMHi, OCHOBHBIMHU OKCHJIaMH, OCHOBaHUAMH, cojisMu. Conu pocdopHoii
KHUCIIOTHI: (pocdaThl, TUAPO- U AUTUAPOPOCHATHI.

[Tpumenenue pocdopuoit kucmoTsl u pocdaros.

Baxneimme wMuHepanbHble yAOOpeHUs: a30THbIe, (ocdopHbie,
KaJIMMHBIC, KOMILICKCHEIE.

JaemenTsl IVA-rpynneli: yriaepoa m KpeMHuil. YTIepoa U KPEMHHM
KaK XMMHUYECKHE DJIEMEHThl M MPOCThie BemiecTBa. PDU3MYECKUE CBOMCTBA
MPOCTBIX  BEWIECTB. XMUMHYECKHE CBOMCTBA KpPEMHHUS W  YIJIepoja:
B3aMMOJICUCTBUE C KHUCJIOPOJOM U MeTrauiamu. [lpumeHeHue yriepojaa u
KPEMHUSL.

Oxkcupn yraepoma(ll): ¢usmueckue cBoiicTBa. TOKCHYHOCTH OKCHAA
yriepona(ll). Xumuueckue CBOICTBA: B3aUMOJIEUCTBUE C KHUCIOPOAOM,
OKCHJIaMH METaJIIOB.

Oxkcun yraepona(IV): ¢usmdeckue cBoicTBa. XHMHUYECKUE CBOMCTBA:
B3aMMO/ICUCTBHE C BOJIOM, OCHOBHBIMU OKCHAaMH, IejgodyamMu (oOpa3oBaHUE
kapOoHaTOoB © ruapokapOoHaroB). KadecTBeHHas peakiuss Ha OKCH]
yraepona(lV).

OKcupl yriepo/ia Kak 3arpsi3SHUTENN aTMOC(EPHOro BO3ayXa.

VYronpHas KUCIOTa Kak HEycToWunBoe coeaumHeHue. KapOoHaTel u
ruaApoKkapOoHaThl. B3auMonpeBparieHuss kKapOOHATOB U THIPOKAPOOHATOB.
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XUMHAUYECKUE CBOMCTBA COJIEM YIOJIBHOW KHUCIIOTBI: B3aUMOJCHCTBUE C
KUCJIOTaMH, TEPMUUECKOE PA3II0KEHHUE.

KauectBenHnas peakiusi Ha kKapOOHAT-HUOH.

Oxcun kpemuusa(1V): HemomnekynsipHOE CTpOeHHE, PU3MUECKUE CBOKUCTBA.
XHWMHUYECKUE CBOWMCTBA: B3aUMOJEICTBUE CO IIEJIOYaMH (B pacTBOpax U MpHU
CIUUIaBJICHUH ), OCHOBHBIMU OKCHJIaMU, COJISIMHU.

KpeMHueBass kucnora: MHOJydeHUE IEWCTBUEM CHIIBHBIX KHCJIOT Ha
pPacTBOPHI CUIIMKATOB; ACTUAPATALUS DU HATPEBAHUMU.

[IpuMeHeHne COEAMHEHNM YIJIEPOJA U KPEMHUSL.

OPTAHMYECKAA XMW

Teopus  XMMHYECKOTO  CTPOEHHUS  OPraHUYECKHX  COCAWHEHUM.
3aBUCUMOCTh CBOMCTB OPTaHUYECKUX COCIMHEHUN OT XMMHUYECKOTO CTPOECHUS.
[lonsiTue o ruUOpUAM3aLMU aTOMHBIX opOuTaneid. XuMUYecKas CBSA3b B
OpraHWYEeCKUX BEIIECTBAX, O- WU T-CBA3U. Kiaccudukamms opraHm4ecKux
coequHeHuid. HoMeHkatypa OpraHudeckux coeauHeHuu. [omomorusi.
N3omepus.

AJIKaHBI: ONpe/ieNieHre Kiacca; o01mas popmysa; TOMOJIOTUYECKUM PSI;
CTPYKTYpHasi M30MEpHUs; HOMEHKJIATypa; 3JEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOo€HHE MOJEeKyJl. PU3NUECKUE CBOWCTBA. XMMHUYECKHE CBOMCTBA AJIKAHOB:
peakuuu  3amenieHusi  (raJlOreHHpPOBaHUsA),  OKHUCIEHHS, TEPMHYECKHE
npeBpalleHus (KpeKuHr), nzoMmepusanus. [lonyyenre B mpOMBIIUIEHHOCTH (U3
MPUPOIHBIX HCTOYHUKOB) W B Jaboparopuu (THAPUPOBAHUE COCIUHEHUU C
KpaTHBIMU CBA3MHM). [[pMeHeHne anKaHoB.

AJIKeHBI: OIpejieNieHne Kiacca; oomas GpopMyia; roMOJIOTHYECKUNA PS;
CTPYKTypHass W TPOCTPaHCTBCHHas wu3oMmepus (yuc-, mpanc- W30MEpHs);
HOMEHKJIATypa, IPOCTPAHCTBEHHOE CTPOEHUE MOJIeKy1l. DU3nuecKre CBOMCTRBA.
XUMUYECKUE CBOMCTBA AJIKEHOB: OKHUCJICHUE (FOpEHHUE, OKUCICHUE PacTBOPOM
NepMaHraHaTa Kajius); OpUCOeIUHEHUE BOJ0pO/1a, ranoreHoB. [Ipucoennnenue
BOJIBI U TAJIOT€HOBOJAOPOJOB K 3TUJICHY. KaueCcTBEHHbIE peakuy Ha ABOWHYIO
CBsI3b C pacTBOpamMu Opoma M mepMaHranata kanus. [lonmmepusanus aaKkeHoB.
[ToHsTHS: OJIMMEP, MOHOMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALUH.
[TonusTUNEH, TOMUNPONUIICH, TOJIUBUHWIXJIOPHUA, MOJUTETPAPTOPITUIICH.
[lonydyenne  ankeHOB  (KPEKHMHI  aJIKaHOB,  JCTHAPOrajoreHUPOBAHUE
rajioreHajikaHoB). [I[pruMeHeHre aKeHOB.

JAnenbl. YTieBOIOPOIbI C CONPS)KEHHBIMU ABOMHBIMU CBSI3sIMH. CTpOCHHUE
MoyieKyn — Oyrammena-1,3 wu  2-metunOyramuena-1,3  (u3ompeHa), wux
MOJICKYJISIPHBIE U CTPYKTYypHBIE (hopmyibl. Dusndeckue CBOMCTBA OyTaaneHa-
1,3 u 2-metnnOyTraguena-1,3.
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XUMHUYEeCKHe CBOMCTBA OyTaaueHa-1,3 u 2-mMetmndyraauena-1,3: peakius
MOJIMMEPHU3ALUH.

[Tonyuenune Oyrtagmena-1,3 u 2-merwnOyraauena-1,3 aeruapupoBaHuEeM
ankaHoB. [I[puMeHeHne TUEeHOBBIX yTIIeBO0POAOB. [IprpoaHbIi (M30TTPEHOBBIN )
U CUHTETUYECKUI (OyTaJUEeHOBBIN) KayUyKHU.

AJIKMHBI: OIpejieiecHue Kiacca W obmas ¢opmysa; 0COOEHHOCTH
IIPOCTPAHCTBEHHOTO cTpoeHus; HoMeHknatypa WMIOIIAK wu TtpuBumanbHbIe
Ha3BaHUS; CTPYKTypHAsi ©30MEPHUsI YIJIEPOIHOTO CKEJIETa U MOJI0KEHUSI TPOMHOM
cBs13U. OPU3NUECKME CBOMCTBA. XUMUYECKHE CBOMCTBA AJIKUHOB: IPUCOEITMHEHUE
BOJIOPOJIa, TaJOr€HOB K aJIKWHAM; TaJIOTEHOBOJOPOJIOB, BOJBI K AlETUJICHY;
NOJIHOE OKucieHne. KauecTBeHHbIE peakllui Ha TPOMHYIO CBSA3b C PACTBOPAMHU
OpoMa u mepmanranara kanus. [lomyueHue aneTusieHa U3 MeTaHa U KapOuaa
Kanblus. [IpuMeHenue aneruneHa.

ApeHBbI: ofnpejieNieHre Kiacca U oo61mas popmysia apeHoB psijia OeH3o0JIa.
Oco0eHHOCTH MPOCTPAHCTBEHHOrO cTpoeHus. dusznueckue cBoONCTBa OEH30JIA.
XUMUYECKHE CBOMCTBA OC€H30J1a: PEaKIMU 3aMEICHHUS] B apOMATHYECKOM SIApe
(raJoreHupoBaHKUE, HUTPOBAHKUE ), KATATUTUYECKOE TUIPUPOBAHHUE.

[Tomyuenue OeH30Jla TpUMEpHU3AlMEl aleTuiIeHa, ACTHIPUPOBAHUEM
reKcaHa W HuKiorekcana. [[pyrue nmpeacraBuTenu kiiacca (TOMTYOJ, KCHUIIOJbI).
[IprumeHeHne apoMaTUYECKUX COCTMHEHUM.

Yraesogopoasl B npupoae. HepTh u npupoaHbiii ra3 KaKk UCTOUYHUKHU
yrieBogopoaoB. CoctaB u ¢usnueckue cBoicTBa. CriocoObl MepepadoTKH
He(TU: TIEpEeroHka, TEPMUYECKUM W KaTaIUTUYECKUUA KpekuHT. [IpoayKTbl
nepepabotkn HehTu. OXpaHa OKPYXKAIOIMIEH Cpeasl OT 3arps3HEHUN Mpu
nepepaboTKe  YIVIEBOJOPOJHOTO CHIPbS W HMCIOJIB30BAHUU  MPOJYKTOB
nepepaboTku HEPTH.

Crouprsl. OyHKIHOHANIBHAS TPYyNNa CIUPTOB, €€ SIEKTPOHHOE CTPOCHHUE.
Knaccudukanuss cnupToB: OJHOATOMHBIE M MHOTOATOMHBIC;, TI€PBUYHBIC,
BTOPUYHBIE, TPETUYHBIE.

Hacelliennsle  ogHOaTOMHBIE cnupThl. OmnpeneneHue Kiacca, oOmas
dbopmyna, cTpoeHHEe, MOJIEKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJIbI HACHIIIEHHBIX
OIHOATOMHBIX cnUPTOB. CTPYKTypHasi M30MEpHsl YTIEPOJHOTO CKEJIeTa U
MOJIOXKEHUST (PYHKIIMOHAIILHOW TPYMIBI HACHIIIIEHHBIX OJHOATOMHBIX CIHUPTOB.
Howmenknarypa MIOITAK u TpuBranbHbIe Ha3BaHUS CIIUPTOB.

dusnyeckue cBoiicTBa. BogopoaHas cBsI3b U €€ BIUSHUE HAa TeMIEPaTypPhl
KUIIEHUSI K PACTBOPUMOCTD CITUPTOB.

XUMUYECKUE CBOMCTBA: B3aUMOJICMCTBHE CO IIEJIOYHBIMU MeETaJlJIaMu,
KapOOHOBBIMHM KHCJIOTaMU, TaJOT€HOBOJIOPOJIAMHU, BHYTPUMOJIEKYJIApHAS H
MEXKMOJICKYJISIpHAasl ~ JIETUApaTalus; OKHUCJICHHE: TIOJIJHOE€ M  YacTUYHOE
(IEepBUYHBIX CITUPTOB).

[Tomyuenue cnupToB B JabopaTopuyd THAPOIU3OM TaOTCHAIKAHOB,
MOJIydeHHUE ITAHOJIA TUpaTaIlluel STUIICHA U MUKPOOHOJIOTHYECKUM CITIOCOOOM.
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[Ipumenenne cnupToB. TOKCHYHOCTH CHUPTOB, UX JACHUCTBHE HA OPraHU3M
YeJI0BEKA.

MHOroaToMHbIE CHHUPTHI. IJTUIECHIIIUMKONb (3TaHAWOJ-1,2) W rIMUEepuH
(npomanTpuo-1,2,3) KaK MpeACTaBUTEINM MHOTOATOMHBIX CIIUPTOB, X COCTaB,
CTPOCHHUE U CTPYKTYpHBIE POpMYJibl. XUMUYECKUE CBOMCTBA: B3aUMOJICHCTBUE
CO IWIEJIOYHBIMM METAJUIaMH, MHHEPAIbHBIMU KUCIOTaMH, THAPOKCUIOM
menu(Il) (kauecTBeHHass peakiMs HAa MHOTOATOMHbIE cnupThl). [IpumeHeHue
ATUJICHTJIMKOJIS U TJIUIEPUHA.

®enoanl. [lonstue o ¢penonax, onpenenenue kiacca. CoctaB U CTPOCHHE
deHona; MojekyaspHas U CTpykTypHas (opmynbl. dusnueckue CBOWCTBa
dbenona.

XUMHUYECKHE CBOMCTBa (PeHoJIa: B3aWMMOJICHCTBHE CO IIEIOYHBIMU
MeTaJJIaMH, pacTBOpaMu Iejioyedd, OpOMUpPOBAHME U HUTPOBAHUE IO
apomaTtudeckomy siapy. KauectBeHHble peakiiu Ha (heHOJ ¢ OpOMHOM BOJIOM U
pactBopamu coseit xkeneza(lll). BsaumHoe BIUsiHUE TPYIIIT aTOMOB B MOJICKYJIE
dbenona.

[Ipumenenue enona.

Aapbaeruabl. OcoOeHHOCTH cTpocHUA. DyHKIMOHATbHAS adbJeTHIHAS
rpynmna. OnpeneneHre Kiacca anbAeru0B. HachlllleHHbIe allbIeTubl: 00IIast
dbopmyna; CTPYKTypHass HM30MEpHUsi YIJIEpoaHOro ckenera. HomeHnknatypa
HNIOITAK wu TpuBHaibHblE Ha3BaHUS albAeTUAOB. (Du3nMyeckue CBOWCTBA.
XUMUYECKUE CBOMCTBA: PEaKIMU BOCCTAHOBJICHUS, OKUCICHUS J10 KApOOHOBBIX
kucioT. KauecTBEHHbIC pPEaKIMU Ha albJIETUIHYIO TPYIMIY: «CepeOpsHOro
3epkana» u ¢ ruapokcugom meau(Il).

[Tonydyenue anpaeruioB OKUCICHUEM MNEPBUYHBIX cUPTOB. [lomydyeHue
JTaHallsl rujapaTauue aneruneHa. [[pumeneHne MeTaHans U dTaHasl.

Kap6onoBbie kuciaoTbl. OCoOEHHOCTH CTpoeHUs. (DyHKIIMOHATIbHAS
kapOokcuiabHas rpynmna. OmnpeneneHue  Kjacca KapOOHOBBIX — KHUCJIIOT.
Knaccudgukanuss kapOOHOBBIX  KHCJIOT: HACHIIICHHBIC, HEHACHIIICHHBIE,
apoMaTU4YEeCKHUe; OJHOOCHOBHBIE, IBYXOCHOBHBIE.

OIHOOCHOBHBIEC HACHIIIEHHBIE KAapOOHOBBIE KHUCIIOTHI: CTPOEHHUE; 00IIasl,
MOJICKYJISIpPHBIE U CTPYKTypHBIE  (Gopmynbl. CTpyKTypHass H30MepHus
YIJIEPOJHOTO CKEJETA.

Howmenkmarypa MIOTTAK u TpuBransHbie Ha3BaHUS KapOOHOBBIX KHCIIOT.
®du3nyecKre CBOMCTBa KapOOHOBBIX KHCIIOT, BIMSHUE BOJOPOJHOMN CBS3M Ha
TeMrepaTypy KUIEHUsI U paCTBOPUMOCTb.

XUMHUYECKHE  CBOMCTBA:  W3MEHEHHWE  OKPacKd  HHJMKATOPOB,
B3aMMO/ICUCTBHME C METaJJIaMH, OCHOBHBIMHM M aM(OTEPHBIMU OKCHUIAMU U
TUAPOKCUTIAMH, COJISIMH OoJiee cinabbIX KHUCIOT. Peakius >TepuduKaiinm.
Peakius 3amenieHnss atoMa BOJOPOAA METHIBHOW TPYIIIBI YKCYCHOU KHCIJIOTBI
Ha atoMm ranoreHa. [lomydeHne KapOOHOBBIX KHUCIOT OKHCICHHUEM aJIKaHOB,
MEPBUYHBIX CIIUPTOB U AJIbJIETUJIOB.
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[TanmbMUTHHOBAS W CTEAPUHOBASI KUCJIOTHI KaK MPEICTABUTEIN BBICIIHX
HACBIIIEHHBIX KapOOHOBBIX KUCIIOT.

OnenHoOBas KUCIOTA KaK MPEICTaBUTENb OJTHOOCHOBHBIX HEHACHIIIEHHBIX
KapOOHOBBIX  KHCIOT:  COCTaB, CTpOEHHE. XHUMHYECKHE  CBOMCTBA:
IIPUCOEIUHEHUE BOJAOPOJA U TaJIONCHOB MO JBOMHOM CBSA3U YTJIEBOJOPOIHOMN
rpynnel. Jlpyrue TOpeaCcTaBUTENIM HEHACBHIIMIEHHBIX KHCIOT: aKpWJIOBasd,
JIMHOJIEBasI U JIMHOJIEHOBasi. KapOOHOBBIE KUCTOTHI B IPUPO/IE.

[IpuMeHeHne kKapOOHOBBIX KUCIHOT.

Caoxnbie 3¢pupsnl. Onpenenenue kiacca, oomas ¢opmylia, CTpOSHUE.
Homenknarypa WIOIIAK wu TpuBHalbHBIE Ha3BaHUS CIOXHBIX 3(QHUPOB.
dusznveckrue CBOMCTBA CHOXHBIX 3upoB. [lomydeHue CcrnoxHBIX 3PUPOB:
peakius 3TepuduKanui. XUMHUUYECKHE CBONCTBA: THUAPOJW3 (KUCIOTHBIA H
IEJTI0YHOI).

Cnoxubie 3¢upsl B mpupone. IIpumenenue. I[lonusdupHbie BoIOKHA
(JtaBcan).

AKupsbi. CoctaB, CTpOEHHE U HOMEHKJIATYPA TPUTTULIEPUI0B. PU3NUECKUE
CBOMCTBA. XMMHUYECKHUE CBOWCTBA: TUAPOJIU3, THAPUPOBAHUE. bHrosiornueckas
poJb kupoB. Meuia. [loHsTue o cuHTeTUYecKuX Moromux cpeacrrax (CMCO).

Yraesoabl. Omnpenenenue kiacca. OOmas ¢dopMyna, CTpoeHHUE,
KJaccu(uKaius yrieBoi0B.

Monocaxapuabl. ['rok03a: cocTaB, pyHKIMOHAIBHBIE TPYMIbl, CTPOCHUE
MOJeKyJbl. JIMHeWHas W UUKINYecKHe o- U [-hOpMbl MOJIEKYJIBI TIIFOKO3BI.
®dpykTO3a — U30Mep TIIOKO03bl. PU3NUECKUE CBONCTBA ITIOKO3BI U (PPYKTO3HI.

XUMHAUYECKHE CBOMCTBA TIIFOKO3bI: OKUCJICHHME JI0 TJIIFOKOHOBOW KHUCIIOTHI,
BOCCTaHOBJICHHUE JI0 MIECTUATOMHOTO CIIUPTA COPOUTa; OpoxkeHUe (CIUPTOBOE U
MOJIOYHOKHCII0€). KauecTBEHHbIE peaKIMK Ha TIIFOKO3Y: «CEPEOPSHOTO 3epKaiay
u ¢ ruapokcugom meau(Il). Haxoxnenue B nmpupoie, MoJydyeHUE U MPUMEHECHHE
TJTFOKO3BL.

Jucaxapuabl. Caxapo3a Kak MNpPEACTABUTEIb JUCAXAPUAOB, €€ COCTaB.
Monexynsapuas ¢opmyna. dusnueckue CcBOHCTBA. XHMMHYECKHE CBOWMCTBA:
rugponus. [loyuyeHnue u npumMeHeHue caxapo3sl.

Homucaxapuabl. Kpaxman — npupoansiii nonucaxapupa. CrpoeHue
MOJIEKYJ Kpaxmana (OCTaTKU O-TIt0K03bl). Du3nyeckue CBOMCTBA. XUMHUUECKUE
CBOMCTBA: THUAPONIU3 ((PEepPMEHTATUBHBINA, KHUCJIOTHBIM), pEAKIUS C HOJIOM
(KauecTBEHHasl peakIns Ha Kpaxmall).

[{esutrono3a — npupoassbiii monaucaxapua. CocTtaB U CTPOEHUE MOJEKYI
IEJUTFONI036I  (OCTaTKu  [-Taoko3bl). Dusnyeckne CBOWCTBA. XHWMHUYECKHUE
CBOWMCTBA: TOpPEHHUE, THUAPOJIM3, B3aUMOJECUCTBHE C a30THOM KHUCJIOTOM U
YKCYCHBIM aHTHAPHUIOM C 00pa3zoBaHHEM CIOXKHBIX 3¢upoB. HarypansHbie u
VCKYCCTBEHHBIE BOJIOKHA. [ [puMeHeHNE HEIUTI0I03bI U €€ TPOU3BOJHBIX.

3HaYCHHE YTIIEBOJAOB KaK NIUTATEIbHBIX BEIIECTB.
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Amunbl. Onpenenenue kinacca. OcodernHoctu crpoenus. Knaccuduxanus
amMuHOB. [lepBuYHBIE HACHIIIIEHHBIE AMUHBI, 00111ast popMyna. OyHKIIMOHATIbHAS
rpylmna NEpPBUYHBIX aMHHOB, €€ cTpoeHne. CTpyKTypHass HU30MEpHUS U
HOMEHKJIaTypa NEPBUYHBIX aMUHOB. Duzmyeckne CBOMCTBA. XHWMHUUYECKHUE
CBOMCTBA: OCHOBHBIC CBOMCTBA aMUHOB (PEAKIIUU C BOJIOM U KUCIIOTAMH ), TIOJTHOE
OKHCIICHHE.

AHUWIHMH KaK IPEACTABUTENb APOMATUYECKUX AMUHOB. MOJIEKyJIApHAs U
cTpykrypHass ¢opmynbl. CrpoeHue Monekyiabl. Dusznyeckue CBOWCTBA.
XUMHUYECKUE CBOMCTBA: PEAKIIMU aHWJIMHA MO0 aMUHOTpyINIe (C KUCIOTaMH) U
apomaTudeckomy snapy (¢ OpomHo¥ Bojoi). Ilomyuenuwe aHmIMHA U3
HUTpoOeH3oa. [IppuMeHeHre aHuIMHa U €ro MPOU3BOIHBIX.

AMHHOKHCHOTBI. Ornpenenenue kiacca. DyHKUUOHAIBHBIE TPYIIIbI
amuHOKucIOT. Knaccudukanus. M3omepust 1 HOMEHKJIATypa: TPUBHAJIbHAS U
HIOITAK. o-AMHHOKHCIIOTBL: CTpO€HHE MOJNEKyJd. DHU3nyeckue CBOMCTBA O-
AMUHOKHCJIOT. XHMHUYECKHUE CBOWMCTBA OL-aMUHOKHMCIOT Ha MOpPUMEpPE
AMUHOYKCYCHOM KHCJIOTBI: B3aUMOJECHCTBHUE C OCHOBAaHHMSIMU M KHUCJIOTaMU
(amdoTepHbIe CBOMCTBA); B3aMMOJACHCTBUE C aMHUHOKHUCIOTaMH (0Opa3oBaHuUeE
nentuaoB). [lentuaHas cBs3b.

ITomyyeHre aMMHOYKCYCHOM KUCIOTBI U3 XJIOPYKCYCHOM KUCIIOTHI.

[IpumeHenne u OMOJIOTHYECKAs POJb AMHUHOKHUCIOT. AMHHOKHCIOTHI
3aMEHUMBIC U HE3AMECHUMBIE.

CuHTETHYECKUE TTOJTMAaMHU/IHBbIE BOJIOKHA: KAIIPOH.

beaku. benku — mnpupoaHbie BBICOKOMOJIEKYJISIPHBIE COEAWHEHUS.
CoctaB u cTpoeHue O€nKOBBIX MakpoMoiekyna. IlepBuuHasi, BTOpUYHAs,
TPETUYHAsI U YETBEPTUYHASI CTPYKTYPbI OCIIKOB.

XUMHUYECKHE CBOMCTBAa OEJIKOB: THAPOJIM3, JCHATypalus, I[BETHbIE
peaKuum.

[Ipumenenue u 6noIOrUIECcKas poJib OEIKOB.

B3anMocBsI3p MEXy BaXKHEMITMMU KJIACCAMU OPTAaHUYECKUX COCTUHECHUMN.

I[TEPEYEHDb TUITOBBIX PACYETOB I10 XUMN

1. BeruucieHue OTHOCUTEIHHON MOJICKYJIIPHOW U OTHOCUTEIIbHOU (hOPMYITBHOM
MaccC BEIIECTB M0 XUMUYECKUM (hopMyiaMm.

2. BpluncieHnne MacCcoBOM JIOJIH 3JIEMEHTA 10 (DOpMyJie BEIIECTRA.

3. Breruucienne MaccoBOr I0JIM KOMIIOHEHTA B CMECH BEIIECTB.

4. BplunclieHHE KOJMYECTBA BEIIECTBA [0 €r0 MacCce U MacChl BEUIECTBA MO €ro
KOJINYECTBY.

5. Bbluucnenue KOJINUeCTBa rasza 1o ero 00bemMy (pu
H.y.) 1 00beMa (TIpH H. y.) raza 1o ero KOoJIU4ecTRy.

6. BpluncieHue mo XMuMHYECKUM YPaBHEHUSIM MAaCChl, KOJIMYECTBA WJIM 00beMa
(mJ1s TA30B, TIPH H. Y.) MO U3BECTHOM Macce, KOJIMUYECTBY WJIM 00beMY (JIJ1s Ta30B,
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IPH H. y.) OJJHOTO U3 BCTYIHUBIIMX B PEAKIINIO WU MOJYYSHHBIX BEIECTB.

7. Pacyer 0O0BbEMHBIX OTHOIIEHUN Ta3000pa3HBIX BELIECTB MO XUMUYECKUM
YpaBHEHUSM.

8. YcraHOBJIEHHE SMIUPUYECKON M MOJIEKYJIAPHON (MCTUHHOI) (GopMya To
MaCCOBBIM JIOJISIM XUMUYECKUX JIEMEHTOB, BXOSIIUX B COCTAB BEIIECTBA.

9. Brruncienrne OTHOCUTENHHOM INTIOTHOCTH M MOJIIPHOM MacChl Ta30B.
10.Pac4eTsl 110 TEPMOXUMHUUYECKUM YPABHCHUSIM.

11.BbluncneHue MacCcoBOM JIOJM W MacChl PACTBOPEHHOI'O  BEIIECTBA
(pacTBOpUTENS).

12.Pacuer Macc win OOBEMOB BEIIECTB, HEOOXOIWMBIX ISl MPUTOTOBIICHHS
pacTBopa ¢ 3aJaHHOM MaccoBOM jojied (MOJIAPHOW KOHIIGHTpAIIMCH)
PacTBOPEHHOTO BEIIECTBA.

13.BbluncneHus o ypaBHEHUSIM pPeakiiuil, TPOTEKAOIIUX B PaCTBOpax.
14.0OnpeneneHre NpakTUYeCKOTo BhIX0Aa MPOIYKTa PEAKIIUH.

15.BeiBoa (hopMyI1 OpraHMYECKUX BEUIECTB MO 001el (hopmylie, OTpa)karolen
WX COCTaB.

16.YcraHoBieHHEe MOJCKYJSIPHBIX (QOPMyJT OPraHUYECKHX BEIIECTB Ha
OCHOBaHHUH MPOJYKTOB UX CTOPAHUS.

17.PacueTsl M0 XUMUYECKUM YPAaBHEHUSIM, €CJIH OJTHO U3 PEArupyOIINX BEIIECTB
B3SITO B U30BITKE.



