TemaTn4eckoe INIAHUPOBAaHHE Kypca

«Xumus. 10 kiaace»

U3 pacuera 3 4 B HEJIEIIO
(Bcero 102 u)

Komn-
BO
4acoB

Tema ypoka

OcHOBHOE cOfiepKaHUE TI0
TEMaM

Komn-Bo Jarta
4acoB IInanupy | PaxTH4eck
emast as

XapaKTepUCTHKA OCHOBHBIX BHJIOB
JIeITEIbHOCTH YUeHHKa (Ha ypOBHE
yUeOHBIX JICHCTBUI)

TEMA 1. IEPBOHAYAJIbHBIE XUMWYECKHUE ITOHSATUS (17 YACOB)

1 monyromme — 54 yaca

1 | Aromsl, ATOMHO-MOJIEKYIISIPHOE OOBSCHSATD TIOJOKEHHSI ATOMHO-
MOJIEKYITHI, yUYeHHE. MOJIEKYJISIPHOTO YUEHHUSI.
BEILECTBA BemecTsa MONEKyIsSpHOro U OnepupoBaTh HOHATHUIMHI
HEMOJIEKYJISIPHOT'O CTPOCHHSI. «XUMHYECKUHN DIIEMEHT», «aTOM,
KauecTBeHHBIN 1 «MOJIEKYJIa», «BEMIECTBOY,
KOJINYECTBEHHBIH «(usudeckoe Teno».
cocTaB BeniecTBa. MonsipHas u OOBACHATH 3HAUCHUE XUMHICCKON
OTHOCHTENIbHASI MOJIEKYIIIpHAs (opMyITBI BEllecTBa KaK BhIpaKEHHUE
Macchl BemecTBa. MonbpHas KadeCTBEHHOT'O W KOJIMYECTBEHHOTO
JIOJSL ! cocTaBa BEIIECTBA.
MaccoBast JIoJIs DJIEMEHTa B PaccunTeIiBaTh MacCcoOBBIE H MOJIbHBIE
BEIIECTBE. JIOJTH DJIEMEHTOB B XUMHUYECKOM
JemoncTpanuu. O6pasibl COCTMHEHUH.
BEIIECTB Omnpenensite GOpMyIIBI COSTIHEHHUH
MOJIEKYIISIPHOTO 1 10 U3BECTHBIM MaCCOBBIM, MOIIbHBIM
HEMOJIEKYJISIPHOTO CTPOCHU. JTOJISIM DJIEMEHTOB.
Bo3sronka iioga
2 | Crpoenue Crpoenue aroma. 30TOMBLI N3o0pakaTh 31eKTpOHHBIC
aToMa ATOMHas opOHTAIE. KOH(UTYpaIlUU aTOMOB U MOHOB

Pacnpenenenue
3JIEKTPOHOB T10
JHEPreTHYECKUM

YPOBHSIM B COOTBETCTBHH C
MPUHIMIIOM HaMEHbILIEeH

rpaM4ecKy U B BUJIE HJIEKTPOHHOM
(bopMyIibl, yKa3bIBaTh BaJCHTHbIC
3JIEKTPOHBI.

CpaBHMBATh JIEKTPOHBI,
HaxoJisIMecs Ha pa3HbIX YPOBHSIX,




SHEPIHH, MTPABUIIOM XYyHJIa U
npuniunom [aymw.
DneKTpoHHas KOH(UTYpanus
atoma. Knaccudukanus
XUMUYECKUX JIEMEHTOB (S-, p-
, d-, f-amemenTsl). BanenTHble
3JICKTPOHBI

o popme, 3HEPrUN.
XapakTepru3oBaTh BaJICHTHBIC
BO3MOYKHOCTH aTOMOB XHMHUYECKUX
3JIEMEHTOB

ITepunomuueck
AA 3aKOH U
ITepuonnueck
as cucrema
XUMUYECKUX
3JIEMEHTOB

I 1.

MenneneeBa

ITepuonuueckuii 3aKoH.
DopMynMpOBKa 3aKOHA B
CBETC COBPEMCHHBIX
IIPEJICTABIICHUI O CTPOCHUH
aToMa.

MupoBo33peHUEcKOoe U
Hay4HOE 3HauCHUe
IIepuonmueckoro 3akona /1. W.
MenneneeBa. Paanyc aToma.
3aKOHOMEPHOCTH B H3MCHEHUH
CBOMCTB ITPOCTHIX BEUIECTB,
BOJIOPOJIHBIX COETMHEHUH,
BBICIIMX OKCHUJIOB U
TUAPOKCUIOB B IEPUOAAX U

rpyImmax.
DIEKTPOOTPHUIIATEIHEHOCTh

Xapakxrepuzosats [lepuoguueckyro
CUCTEMY XUMHUYCCKUX 3JICMCHTOB

J. Y. Menneneera kak rpaduyeckoe
orobpaxenue [lepromuaeckoro
3aKOHa.

IIpencka3piBaTh CBOMCTBA 33aHHOTO
3JIEMEHTA U €r0 COCIUHEHUM,
OCHOBBIBAsICh Ha HepI/IOJII/IT-IeCKOM
3aKOHE U U3BECTHBIX CBOMCTBAX
MPOCTHIX BEIIECTB METAIIIIOB

Y HEMETAJJIOB.

OOBACHATH 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB DJIEMEHTOB,
MIPOCTBIX BELIECTB, BBICIINX OKCHIOB
Y THIPOKCHUIOB B TPYTIAxX U
nepuoaax Ileproguyueckoil cUCTEMBI.
IIporHo3upoBaTh CTPOECHUE aTOMA

U CBOWCTBa XMMHYECKHX DJIEMEHTOB
U 00pa30BaHHBIX WMH COCIMHEHHH,
ONHpasCh HAa UX TIONOXKEHUE B
ITepuoauueckoit CHCTEME.
XapakTepu3oBaTh 3HauYEHUE
[leproguueckoro 3akoHa.




Xumnyeckasd | XUMHUYECKas CBS3b. KonkpernsupoBats nonstue
CBSI3b OnexTpoHHas «XUMHUYECKas CBA3bY.
MIPUPOJIa XUMUYECKOH CBSI3U. 006001maTh NOHATHS «KOBAJICHTHAS
Bunel xumudeckoi cBA3H. HETOJSIpHAs CBS3bY», «KOBaJIEHTHAs
WNonnas cBs3b. KoBanentHas TIOJISIPHASI CBSI3bY, «MOHHAS CBS3bY,
HeToJspHas U «BOJIOPOJHAS CBSI3bY,
nosisipHast cBsi3b. OOMEHHBIN 1 «METaJTUYECKast CBSI3bY.
JIOHOPHO-aKLIENITOPHBIN KnaccupuumpoBaTh THITEL
MeXaHU3MBbI XMMUYECKOU CBSI3U M OOBSACHSITH UX
00pa3oBaHUs KOBAJICHTHOU MEXaHU3MBI.
HOJISIp- IIpencka3bpIiBaTh TUII XUMHUYECKOM
HOM1 cBsi3u. ['eomerpust CBSI3H, 3Hast HOPMYITy WIN
MOJIEKYJIBI. (u3nvecKre CBONCTBA BEIIECTBA.
Meramnueckas CBsI3b. OOBSICHATH MEXaHU3MBI
Bonoponnas cs3b 00pa30oBaHUsI KOBAJICHTHOM CBSI3H
ArperatHbie ArperatHble COCTOSHHS IIporao3upoBars CBOKWCTBA
COCTOSTHHS BEIIIECTBA. BEIIECTBA, UCXO/IS U3 THUIA

Tunbr KPHUCTAJUIMYCCKUX
pEIIeTOK: aTOMHas,
MOJIEKYIISIpHAasi, HOHHAS,
MeTaJUTYecKas. 3aBHCHUMOCTh
(hU3HYECKUX CBOWCTB
BEIecTBa OT TUIIA
KPUCTAJUIMYECKON PEIeTKH.
IIpuamHBl MHOTOOOpA3US
BemecTB. CoBpeMEHHBIC
MIPENICTABIEHUS O CTPOCHUHN
TBEP/IBIX, JKUJKUX U
ra3000pa3HbIX BEIIECTB

KpUCTaJUIMYECKON PELIETKH.
Onpenensts THIT KPUCTAIUTHIECKON
peIIeTKU, ONUPAsCh HA U3BECTHHIC
(bu3nUYeCKHEe CBOMCTBA BEIIECTRA

Pacuersr 1o
YpaBHEHUSAM
XAMHUYECKUX
peakuuit

Pacuers mo ¢popmynam u
YpaBHEHUSIM peakui ¢
HCIOJIb30BaHUEM
OCHOBHOTO 3aKOHA
XUMUYECKOU
CTEXHOMETPUHU

OcCy1ecTBISATh PACUETHI 110
¢dbopMmynam 1 ypaBHEHHUSIM PEaKLUii ¢
UCIIOJIb30BAHUEM OCHOBHOI'O 3aKOHA
XUMHYECKONW CTEXHOMETPHUH.
Hcnonp30BaTh anropuTMsl IpU
peLIeHUH 3312




I'azoBbIE I'a30BbIE 3aKOHBL. YpaBHEHUE OcCy1IecTBIATh PacyeThl, HCIOIb3YS
3aKOHBI Kunaneiipona - Menneneesa. ra3oBBI€ 3aKOHEI.

3aKoH Hcnonp3oBaTh anropuTMel IpH

ABorazipo. 3aKoH 00bEMHBIX pelIeHun 3a1a4

oTHomeHnil. OTHOCUTENbHAS

IUIOTHOCTH Ta3oB. CpenHsist

MOJIIpHAsl Macca CMeCH
Knaccudukan | Knaccupukanus XuMiuaeckux XapakTepu3oBaTh NPU3HAKU
us peaKumii o pa3aIudHbIM XUMHYECKUX peaKLui.
XUMHYECKUX MpU3HAKaM CpaBHEHMUS. Knaccugunmposatsb XUMHUYECKHE
peakuuii I'omorenHsIe peaKkuu IO PAa3IUYHBIM IPU3HAKAM

reTepOreHHbIe PEaKIiH. CpaBHEHUS

Knaccudukarms mo 3Haky

TerioBoro ¢ dekra.

OOpartumbie 1 HeoOpaTUMBbIE

peakuuu. Katanutuueckue

Y HEeKaTaINTUYECKHE PEaKIINH.

Peakunu ¢ n3menenueM u 6e3

VM3MEHEHUS CTENEHH

OKHCIICHHS DJIEMEHTOB B

COCIVHEHUAX
OxucnutensH | M3meHeHue creneHu XapakTepnu30BaTh OKUCIATEIBHO-
0- OKHCIICHUS BOCCTAHOBHTEIBHBIC PEAKIINN KaK
BOCCTAHOBHUTE | DJIEMEHTOB B COCAMHEHUAX. MIPOLIECCHI, npu KOTOPBIX
JIbHBIE OKHUCIUTENBHO- WU3MEHSIOTCSl CTENEHH  OKHCICHHS
peaxknun BOCCTaHOBHUTEIbHBIC aTOMOB.

peakuuu. Tunsl CocTaBisTh ypaBHEHHS OKHUCIIH-

OKHCIIUTEIBHO- TEJIBHO-BOCCTAHOBUTEIBHBIX

BOCCTaHOBHUTEJIBHBIX PEAKLHUH.
Oxucnenue u
BoccTaHoBiieHHE. OKHCIUTENN
1 BOCCTaHOBHTENH. MeTox
3JIEKTPOHHOT O OanaHca.
IloBeneuue

BEILECTB B CPEAAX C Pa3HbIM
3HaueHueM pH. Ilepmanranat

peakuuii ¢ IOMOLIBIO  MeEToJa
AIEKTPOHHOTO OaaHca.

OOBsCHAT, BJIMSHUE CpeAbl Ha
MPOLYKTHI OKHCIIUTENBHO-
BOCCTAaHOBHTENbHBIX PEAKIIHH.
XapaKkTepu30BaTh AEKTPOIN3 KaK
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIN
npouecc.  OOBACHATH  MPOLECCHI,




KaJIusl Kak
OKHUCJIUTENb.
lanbpBaHnYecKkuil IeMeHT (Ha
npumepe aneMenTa Januans).
DNEKTPOSU3 PaCIlJIaBOB U
BOJIHBIX PacTBOPOB
3JIEKTPOIUTOB (KUCIIOT,
Iiesgo4er u comnew).
OKucIUTENbHO-
BOCCTAaHOBHTENBHBIC PEAKITIH
B IIpUpPOJIE,
TIPOU3BOJICTBEHHBIX
mporieccax u
KU3HENEATCTHHOCTH
OpPTaHHU3MOB.
JdemoHcTpanuu.
BzaumoneiicTteue
TepMaHTraHara Kajaus ¢
CyIb(OHUTOM HATPHUS B Pa3HBIX
cpenax

OPOTEKAIONINE TPU  IJIEKTPOIIU3E
pacIuiaBoB U pacTBOpOB. PackpbiBaTh
PaKTHYECKOE 3HauYCHUE
HIIEKTPOININ3A.

OOBSICHITH PUHIMIT ICHCTBHS
rajbBaHUYECKOr0 HJIEMEHTA.
Habnronats 1eMOHCTpUpyeMbIe
OIBITHI M OMKMCBHIBATh MX C TIOMOIIBIO
POITHOTO S3bIKA U SI3bIKA XUMHHU.
Jlenath BBIBOJIBI 110 PE3yJIbTaTaM
JIMOHCTPHUPYEMBIX XUMHUUECKUX
OIBITOB

10

Baxxueiimme
KJ1aCChI
HEOpPTraHWYECK
HX BEIIECTB

Baxneiinme Ki1acchl
HEOPTaHWYECKUX BEIIECTB.
DIIeMEHTHI METaILIBI

M HEMETAIITBl U UX OJIOXKEHUE
B

Ilepuoauueckoii cucteme.
Knaccudukarms u
HOMEHKJIATypa CIIOXKHBIX
HEOPTaHUYECKIX

COCIMHEHUM: OKCHJIOB,

THAPOKCHIOB, KHCIIOT U COJIEH.

I'enernueckas CBSI3b MEXIY
KJIACCaMH HEOPTaHWYECKUX
COETMHEHUI

KnaccudunupoBaTh HeopraHuuecKkue
BEIIIECTBA IO Pa3HBIM IIPU3HAKAM.
OnuceIBaTh TEHETHYECKUE CBSI3U
MEXy U3Y9EHHBIMH KJIACCAMH
HEOPTaHWYECKHUX BEIIEeCTB

11

Peakuu
HOHHOT'O

CuJbHbIe U c1alble
JJIEKTPOJIUTBHI.

XapaxkTepuzoBaThb YCIIOBUS
MPOTEKAHUS PEaKIHi B pacTBOpax




oOmeHa

Peakuyu nonnoro ooMeHna u
YCIIOBUS X TIPOTCKAHMSI JIO
KOHIIA.

[TomHbIC U COKpaICHHBIC
HUOHHBIC ypaBHCHI/ISI.
JlaGopaTtopublii onbIT 1.
Peakiuu

HOHHOI0 00MeHa

ANIEKTPOIUTOB J10 KoHLA. HabmronaTh
U OMKCHIBATh XUMUYECKUE OIBITHI C
MOMOIIBIO POJIHOTO $I3bIKA M SI3bIKA
XUMUH.

Jlenats BBIBOJBI 11O pe3ynbTaTam
MMPOBCACHHBIX XUMHUYCCKUX OIIBITOB.
CoOmofiaTh mpaBwjia ¥ [IPHEMBI
Oe3omacHOl PabOThl ¢ XMMHYECKHMHU
BEIIECTBAMA W JAOOPATOPHBIM
000pyTIoBaHUEM

12 | PactBops! PactBops!. CriocoObl 0O060011aTh OHSTHUS «PACTBOPEIY,
BBIPKEHUS «PacTBOPUMOCTBY, «KOHIIEHTPAIIH
KOJINYECTBEHHOI'0 COCTaBa PacTBOPOBY.
pacTBopa: MaccoBasi 10 OmnepupoBaTh KOJTUYECTBEHHBIMH
(mpouenTHAs XapaKTEPUCTUKAMU COEPKaHUS
KOHIIEHTpAIWs ), MOJISIpHAS PacTBOPEHHOTO BEIIECTBA.
KoHIIeHTpauus. PacTBopenue OmnuceBaTh MPOIECCHI,
KaK (pH3UKO-XMMUYECKUI MPOUCXOIAIINE IIPA PACTBOPEHUH
TIpoIecc. BEIIIECTB B BOJIE.
Tumposanue. Pemiats pacuernsie 3agauu ¢
MIPUMEHEHUEM TTOHATUMN
«PacTBOPHMOCTBY,
«KOHIIEHTPAITUS PACTBOPOBY.
Hcnonp30BaTh anropuTMBI IPH
pelIeHu  3a1a4
13 | Komnouaueie | JlucrepcHble CHCTEMBI. XapakTepru3oBaTh KOJUIOUIHbIE
pacTBOpHI Kommonaasie pacTBopsl. PacTBOPBHL.

HcTunHBIE paCTBOPHI.
Hucniepcuas daza u
JCTIEPCHOHHAS Cpefa.
CycneH3uu U SMyJbCUU. 3011
u rend. OnanecueHuus.
Oddext Tunmamns.
Koarynsuus.

CenumenTauus. CuHepesuc.
Jemoncrpauun. Dddext

O000aTh TOHATHS «KOJUIOW THBII
PacTBOPY, «30Ib», KTENbY», KTYMaH»,
«OMYIBbCHUSD, «CYCTICH3USIY,
«KOATYJISIHS», «CSAUMEHTAIUS,
«CUHEPE3UCH.

OOBACHATE OTIIMYHE KOJIOMIHEIX
pacTBOPOB OT UCTUHHBIX.

OOBACHATH CYIIHOCTh  IPOIECCOB
KOAryJISIIIUU ¥ CHHEpe3Huca.




Tunpans.
JlaGopaTopHbIii onbIT 2.
CBolicTBa

KOJUIOUIHBIX PACTBOPOB

HccnenoBats CBOWCTBA M3Y4aeMBbIX
BEILIECTB.

HaGuronaTh JeMOHCTpUpyeMble

U CaMOCTOSITEIIBHO MPOBOMMBIC
OIIBITHI.

HaOmronats U OITUCHIBATH
XAMHUYECKUE PEAKIUU C IOMOIIBIO
POITHOTO S3bIKA U SI3bIKA XUMHH.
Jlenath BBIBOJIBI 110 PE3yIbTaTaM
MPOBE/ICHHBIX XUMUYECKUX OIBITOB.
CobmroiaTh MpaBuia U MPUEMbL
Oe30macHol PabOThl C XUMHUUECCKUMHU
BEIIECTBAMH U JJAOOPATOPHBIM
000pyToBaHUEM

14 | I'moponus I'maponns coneit. 'maponus no XapakTepu30oBaTh TUAPOIIN3 KAK
cose KaTHOHY, 110 aHHOHY, TT0 00MEHHOE B3aNMO/ICHICTBHE BELIECTB
KaTUOHY U C BOJIOH.
10 aHUOHY. Peakuust cpenbl IIpencka3piBaTh peakLUIO CPenbl
pacTBOPOB COJIEH: KUCIIOTHAS, BOJHBIX PACTBOPOB COJIEU.
esIoYHast HabmnronaTh eMOHCTpUpYEMbIe
U HeTpanbHas. [TonHbIi 1 CaMOCTOSITEIBLHO MPOBOUMBIE
HeoOpaTUMBIH T'UPOIIH3. OTIBITHI.
JdemoHcTpanuu. Habmonats 51 ONUCHIBATH
Omnpenenenue XUMHUYECKUE PEAKIUU C ITOMOIIBIO
KHCIIOTHOCTH Cpefbl IIPH pPOIHOrO
ITOMOIIH A3BIKA W S3bIKA XUMUHU.
MHIUKaTOPOB. JlenaTe BBIBOABI 110 pe3yJIbTaTaM
JlabopaTopHblii onbIT 3. MPOBEJECHHBIX XUMHYECKHUX OIBITOB.
I'maponus coneit CobmonaTh npaBuiIa U MPHUEMBI
Oe3omacHO pabOTHl ¢ XHMMHYECKIMH
BEIIECTBAMU U JIAOOpaTOPHBIM
000pyToBaHNEM
15 | KommekcHbie | KoMriekcHpie coeTMHEHUS. OnepupoBaTh MOHATUSAMU «KOM-
COEIIMHEHUS Cocras IJIEKCO00Pa30BaTENbY, «JIUTAHI,

KOMIIJICKCHOI'O MOHA:
KOMILI eKc006pa30B aTcClIb,

«KOOPpANHAITMOHHOC YUCIIO»,
«BHYTPCHHASA KOOpAWMHALIMOHHAA




nuranasl. KoopanHaimonHoe
yucno. Homenknatypa
KOMILJIEKCHBIX COCMHEHUM.
3HavYeHUE KOMIUIEKCHBIX
coeauHenui. [Tonstue o
KOOPJAMHALIMOHHON

XUMHH.

JdemoHcTpanuu.
O0pazoBanue
KOMIIJIEKCHBIX COSIMHEHUI
MEePEXOIHBIX METAJIIOB.
JlaGopaTopHblii onbIT 4.
ITonyuenue u cBoiicTBa
KOMIIJICKCHBIX

COEMHEHU N

cepay, «BHEIIHSS
KOOpJMHALMOHHAs chepar.
KraccudunmpoBats u Ha3bIBaTh
KOMILJICKCHBIE COCJIMHECHUSL.
HccenenoBats cBOMCTBA H3Y4aeMbIX
BCIIICCTB.

Habnronath neMOHCTpUpyeMble

U CaMOCTOSITENBHO  TPOBOAUMBIC
OIIBITHI.

Habmronats 51 OIUCHIBATH
XMMHUYECKUE PEAKIUH C TTOMOIIBIO
POITHOTO

SI3bIKA U A3bIKa XUMHU.

Jenats BBIBOJBI 11O pe3ynbTaTam
IMPOBEACHHBIX XUMUYCCKHUX OIIBITOB.
CobmonaTh npaBuiIa ¥ MPUEMbI
Oe3omacHON pabOTHI ¢ XUMHUYIECKHUMU
BEIIECTBAMH H  JIAOOPAaTOPHBIM
00opy0BaHNEM

16 | O6o06maromiee | Pemrenue 3a1a4 v BBIIOIHEHNE CocTaBisaTh 0000IAIOIINE CXEMBL.
ITOBTOPEHHUE YIpaXHEHUH, TTO3BOJISTIOLINX OcCyIIecTBIATh TO3HABATEIBHYIO
10 TEME CHCTEMAaTU3UPOBATh U pediekcuio B OTHOIIIEHUH
«OCHOBEI 0000ITUTH COOCTBEHHBIX JIOCTHKEHUH B
XUMHA MONMyYCHHbBIC 3HAHUS 110 TEME mpoiecce pelieHus y4eOHbIX U

«OCHOBBI XUMUIY MMO3HABATEILHBIX 3134

17 | KorrponsHas | KoHTponb 3HaHMi 11O TEMe OcyIecTBIATh TO3HABATENBHYIO
padora Ne 1 | «OCHOBBI XUMHI» pedaeKcuio B OTHOITICHUH
o TEME COOCTBEHHBIX JIOCTYIKEHU I B
«OCHOBBI mpolecce  pelieHusl y4eOHbIX |
XUMHU MMO3HABATEILHBIX 33134

TEMA 2. OCHOBHBIE IOHATHUSA OPTAHUYECKOW XUMMH (13 YACOB)

18

IIpeamer wu
3Ha4YeHHUE
OpraHu4ecKou
XUMUHU

ITosiBneHue u pa3BuTUe
OpPraHNYEecKON XUMHH KaK
Hayku. [Ipenmer

U 33124 OPraHHYECKOi

PaznuuaTh npeaMersl u3ydeHus
OpraHUYECKOW U HEOPraHUYECKOU
XUMHUH.

CpaBHUBATh OPraHUYECKUE H




XUMUHU. MecTo U 3HaueHne
OpraHU4eCKOMN

XUMUU B CUCTEME
€CTECTBEHHBIX

HayK. B3aumocBs3b
HEOPTaHUYECKUX U
OpPraHUYECKHUX BEIIECTB.
Hdemoncrpauuun. Moaenu
OpPTaHUYECKUX MOJIEKYI

HEOpPTraHWYEeCKUE COETUHEHNS.
Habnronats 1eMOHCTpUpYeEMBbIe
OTIBITHl ¥ OMHUCHIBATH UX C MTOMOILBIO
POIHOTO SA3bIKA U SI3bIKa XUMHUH

19 | Pemenue Pemrenne pacueTHbIxX 3a1a4 Ha OcyuiecTBIsTh pacuersl o
3aja4 Ha ycTaHOBJIEHUE (HOPMYIT YCTaHOBJICHUIO bopmyn
YCTaHOBJICHUE | YIIIEBOJIOPOJIOB IO YIJIEBOIOPO/IOB
dhopmyn 9JIEMEHTHOMY COCTaBY H I10 0 DJIEMEHTHOMY COCTaBY U TIO
YIJIEBOJIOPOJIO | aHAIN3Y MPOAYKTOB CTOPAHUS aHaJM3y MPOIYKTOB CrOPaHUSI.

B Hcnonp30BaTh anropuT™Msl Ipu
pelleHnH 3a/1a9

20 | TpruuHb Oco0eHHOCTH OpTaHMYECKUX OOBACHATH TPUUMHBI MHOTO00pa3Hs
MHOTrOo00Opasus | BemiecTs. [IpuynHbI OpPTraHUYECKHX BEIECTB.
OpPraHWYECKUX | MHOTO0Opa3us Hab6mronaTs neMoHCTpUpyEMBbIe
COeIMHEHUH OpPraHNYECKHUX BELIECTB. OIIBITHI U OIMCHIBATH UX C IOMOLIBIO

OpraanuecKkre BEIIeCTBa B
npupoae. YTIaepOoIHbIN CKeNeT
OpPTaHUYECKON MOJIEKYJIBI, Er0
THUTIBL: TUKINYECKHE,
aruknaeckue. Kap6o-
OUKITUIECKHEe U
TeTEePOIUKINIECKIE CKEIIETHI.
KpaTHocTh XuMHUUeCKOH CBSI3U
(BUIBI CBA3CH B

MOJIEKYJIaX OpTraHUIEeCKUX
BEIIECTB: OIMHAPHBIE,
JIBOWHEIE, TPOIHBIE).
N3menenue sHepruu

CBsI3E€H MEX]y aTOMaMH
yriaeposa npy yBeTHnIeHU!
KpPaTHOCTH CBSI3H.

POOHOIO A3BIKA U A3bIKA XUMUHN




Hacrpinmennsle u
HCHACHIILICHHBIC
COCIMHCHUS.
Hdemoncrpauuun. Moaenu
OPTraHUYECKUX MOJIEKYJI

21 | DnekTpoHHOE | DJIEKTPOHHOE CTPOCHUE U XapakTepu3oBaTh 0COOCHHOCTH
CTpOEHHE U XUMHUYECKUE CBS3H aTOMa CTPOEHHUS aToMa yriepoja.
XUMHNYECKUEC yriaepoaa. OnuceIiBaTh HOpMAaJIbHOE u
CBSI3U aTOMa OcHoBHOE U BO30YK/ICHHBIE BO30Y)KICHHOE  COCTOSIHHSL ~ aTOM
yriepoja COCTOSIHMSI aTOMOB Ha IpuUMepe yrieposa

yriaeposa. W OTpaXkaTh UX IpapUUECKH.
I'uOpuan3anus aTOMHBIX OnepupoBath MOHATHSAMU
opOuTasei, ee TUIIBI IS «rubpuam3anys opouranen», «Sp3-
OpraHUYECKUX rHOpHAN3ALUI, «Sp2-
coeauHeHui: sp3, sp2, sp. THOPUAU3ALINS,
OO0pa3zoBanue G- U T-CBSI3EH B «SP-THOPUTU3ATIHS.
MOJICKYJ1ax OnuceIBaTh OCHOBHBIE THITBI
OpPraHUYECKHX COCTMHEHUIH. TUOpUAN3AIY aTOMA YTIIEpOaa.
IIpocTpaHcTBEHHOE CTpOEHUE OOBIACHATH MEXaHU3MbI
OpraHUYeCKUX COCTUHEHUN oOpa3oBaHHMsI O©- W T-CBSI3CH B
MOJIEKyJIax
OpTraHUYeCKUX COEMHEHUN

22 | CtpykrypHas | XHMHYECKOE CTPOCHHE KaK DopMyIHpPOBATH OCHOBHBIE
TEopHs MTOPSZIOK COSTUHEHISI aTOMOB B TIOJIOXKEHHSI CTPYKTYPHOU TEOPHH
OpPTaHUYECKHUX | MOJIEKYJIE COTIIACHO MX OpPTaHMYECKHX BEIIECTB.

COCIMHEHU BAJICHTHOCTH. [Ipencrasisars Bkaag . Kekyne,

OcHOBHBIE [TOJI0KEHUS TEOPHH
XUMHYECKOT0 CTPOEHHUS
OpPraHUYECKUX COCAUHEHHM A.
M. BytnepoBa. 3aBUCUMOCTb
CBOMCTB BEIIIECTB OT
XUMHUYECKOTO CTPOCHHUS
monekya. CTpyKTypHas

hopmyna

A. M. byrnepoBa, B. B.
MapxkoBuukoBa, JI. IlonuHra B

pa3BuTHE
OpraHUYECKOW XUMUHU.

OnepupoBath HOHATHSIMU
«BaJICHTHOCTB)» u «CTETIEHb
OKHCIICHUS,

«XUMHYECKOE CTpOCHHEY,

«CTpYKTypHas popmyiay.
MogenupoBath MOJIEKYJIBI




HEKOTOPLIX OPraHNYCCKUX BCUICCTB

23 | CtpykrypHas | M3omepusi 1 H30MepHI. OnepupoBaTh MOHATUSIMH «H30MEPY,

n30Mepus CrpykrypHas u «HA30MEPUSY.
IMPOCTPAaHCTBCHHAA U30MEPUS. OnuceiBaTh IMPOCTPAHCTBECHHYIO
Uzomepust yriepomHoro CTPYKTYpY U3y4aeMbIX BEIIECTB.
ckenera. M3zomepus OTpaxkaTh COCTaB U CTPOCHHE
TIOJIO’KEHUSL. OpPTaHUYECKHX COCTUHEHUH C
MexkitaccoBast U30MEpUst MOMOIIBIO CTPYKTYPHBIX (hOPMYIL.
XapakTepu3oBaTh BUJIbl H30MEPUU

24 | TIpoctpancrse | Bumsl mpocTpaHCTBEHHON OnepupoBaTh HOHATUSAMHU «HU30MEPY,
HHast nuzoMepuu. OnTrueckas «HA30MEPUS.

H30MEpHS A30MeEpHs. OnuceIBaTh NPOCTPAHCTBEHHYIO
AcCUMMETPUIECKU aTOM CTPYKTYPY H3Y4YaeMbIX  BELIECTB.
yriaeposa. OTpaxkaTh COCTaB M CTPOCHHE
Onrtnyeckue AHTHUITIOABbI. OpPraHn4eCKux COGJ];I/IHGHI/Iﬁ Cc
XupanbHOCTh. XUPAIbHBIE U MTOMOIIIBIO CTPYKTYPHBIX (hOpMYJI.
axupaJbHbIE XapakTepu30BaTh BUJIbI H30MEPUU
MOJIeKyJbl. ['eomerpuueckas
n3omepus (yuc-, mpamc-

HA30MEpHs)

25 | DnekTpoHHBIE | DIEKTPOHHOE CTPOCHHE OrnepupoBaTh MOHATHUSIMHU
3¢ dexTsr B OpPTaHUYECKHUX BEIECTB. «MHIYKTUBHBII ek,
MOJIEKyIIax Bzaumnoe BiusHuE «Me30MEepHBIT 2P PEKT.
OpPTaHHYECKHX | aTOMOB W TPYIIIT aTOMOB. XapakTepru3oBaTh OCOOEHHOCTH
COCTMHEHUH OnexTpoHHbIe 3G (HEKTHI. WHIYKTUBHOTO U ME30MEPHOT0

WunykTuBHEI 1 s dexToB
ME30MEpHBIHN 3PPEKTHI.
[IpencraBnenue o pesoHaHCE

26 | OcHOBHEIE Knaccudukarms KnaccudummpoBats opranndeckne
KJIACCHI OpPTaHHYECKIX COCMHEeHUS o CTPOCHUIO
oprannyeckux | BemiecTB. OCHOBHBIE KJIACCHI YTIAEPOMHOW MENH W THITY YTIIEPOJI-
COCIMHEHU. OpPraHUYECKUX COCTUHEHUM. YIJIEPOJHOU CBSI3U.

I'omonorudec | IlpuHnmms! knaccuduranuu KnaccudunmpoBats mpon3BoaHbIE

KHe OPTaHHYECKHUX COCIMHEHUH. YTIEBOIOPO/IOB o

psIBI [lonsiTue o GyHKITMOHATHHON (YHKIIMOHATBHBIM TpYIIIaM.




rpynme. Knaccudukanus
OpPraHUYECKUX COCAMHEHUM 110
(hYHKITMOHATIBHBIM TPYIIIaM.
TI"'omomnorwusi.

T'omonoru. I'oMonoruyeckas
pa3HocTh. 'oMonornueckue
PAIBI

O000maTh 3HaHUS U AeNIaTh BBIBOIbI
0 3aKOHOMEPHOCTSIX U3MEHEHUH
CBOMCTB BEIIECTB B T'OMOJIOTMYECKHUX
psimax

27 | Homenknatyp | HomeHkmatypa opraHmuecKux HaspiBath oprannueckue
a BelecTB. MexayHapoaHas COEMHEHHNS B COOTBETCTBUH C
opraHmdeckux | (cucremMaTmdeckasi) npaBuiamu HoMeHkIaTypsl [UPAC u
COEIMHEHU I HOMEHKJIaTypa paIoHaIbHON HOMEHKIIATYPHI.
OpPTaHUYECKHX BEIIECTB U HaxomuTh CHHOHUMBI TPUBUATBHBIX
MIPUHIIUIIBI 00pa30BaHUS Ha3BaHUN OPTAHUYECKUX
Ha3BaHUI OpraHUYECKUX COEAMHEHUN
coelMHeHUi. PaninoHanbHas
HOMEHKJIATypa
28 | Ocobennoctu | Kmaccudukanus u JleMOHCTpUPOBaTh MIOHUMaHNE
u 0COOEHHOCTH 0CcOOEHHOCTH MPOTEKAHUS
KJIaccu(uKal | OpraHUYeCKUX PeaKlru. OpPraHMYECKUX PEaKIUil B CPAaBHEHHUH
us Croco0b1 C HEOPTaHUICCKUMHU.
OpPTaHWYECKHUX | 3amlFcel peakiuii B 3anuceIBaTh ypaBHEHUS
peakiui OpraHU4ecKoun OpraHWYECKUX PEaKIni Crocodamu,

xumun. Cxema 1 ypaBHEHHE.
YcioBus mpoBeneHUs
peaKIui.

Kiaccudukarys peakuit
OpPTaHUYECKHUX BEIIECTB TI0
CTPYKTYPHOMY

MIPU3HAKY: 3aMeIlIeHNE,
MIPUCOENNHEHE, OTIIETIICHHE.
Peaknmonnsie

ueHTphl. [leppBoHavansHbIe
MIOHSITHS O TUTIAX U
MEeXaHH3MaX OPTaHUYEeCKUX
peakuuii. ['omonuTrueckuit
Y TeTepOIIMTUIECKUN Pa3phIB

MPUHATHIME B OPTraHWYECKOH XUMUU.
KnaccudummpoBats peakunu mo

CTPYKTYPHOMY TIPU3HAKY.
OnepupoBaTh MOHATHSMUA
«CBOOOIHBIH paauKam,

«HYKIE0(DUI», «AIEKTPOHHI.
OOBACHATH MPOTEKAHUE XUMHUECKHX
peakuuii  MeXIy OpraHUYeCKHUMH
BEIIECTBAMU, HCIIOJIB3Ys

3HaHHS 00 UX MEXaHU3MaX.
[TporHo3upoBaTh BO3MOXKHOCTh
MPOTEKAHUS XUMUYESCKUX PEAKIUil
Ha OCHOBE 3HAHUI 00 3JIEKTPOHHOM
CTPOCHHH BEIIECTB




KOBAJICHTHOM XMMHUYECKOM
CBSI3H.
CBOOOHOpAIUKATBHBIN U
HOHHBIA MEXaHU3MBbI PEAKITHH.
IToustue o cBOOOHOM
paaukane, Hykieohuie u

anekTpoduie

29 | Okucautensl | OKHCIHUTEIBHO- OOBICHATD, 4TO Ha3bIBAIOT
0-BOCCTaHO- BOCCTAHOBHTEIbHBIC PEAKIIUU OKHCJICHUEM W BOCCTAHOBJICHUEM B
BUTENBHBIE B OpraHUYECKOM OpTraHUYEeCKON XUMUU.
pCaKkunmn B | XUMHUHU COCTaBHHTB YpaBHCHUA
OpFaHH‘IeCKOﬁ OKHCIIUTCIIBHO-BOCCTAHOBUTCIBHBIX
XUMUN OpPraHUYeCcKUX pEaKUrui C MOMOMIbIO

METO/1a SJICKTPOHHOT0 OanaHca

30 | O6o6maromiee | Pemienne 3a1a4 v BbIMOIHEHUE CocTaBisaTh 00001IAI0IINE CXEMBL.
IIOBTOPEHHEC ynpa)KHeHHﬁ, IIO3BOJIAOIINX OCYHICCTBJ'ISITI) IMO3HABATCIIbHYIO
110 CUCTEMATU3NPOBATh U pe(’pneKcmo B OTHOLICHUU
TEME 0000ITE COOCTBEHHBIX OCTVOKEHUH B
«OcHOBHBIE MOJTyYeHHBIE 3HAHUS 110 TEME mporiecce
TTOHSTHS «OCHOBHBIE TIOHATHS pemeHus Y4eOHBIX "
OpraHUYeCcKOM | OpraHuYecKon MO3HaBaTENbHbBIX 3a/1a4
XUMUID) XUMUID)

TEMA 3. YI'VIEBOAOPO/BbI (26)

31 | AskaHbl. AJKaHBI. DJIEKTPOHHOE U HaseiBaTth aJTKaHbI o
Crpoennue, MIPOCTPAaHCTBEHHOE CTPOEHHUE MEXTyHapOJHOW HOMEHKJIATYpe.
HOMEHKJIATYpa | MOJEKYIbI MeTaHa. SP3- OOBACHATH AIIEKTPOHHOE CTPOEHUE
n3oMepus, I'mbpuanzanus opburanei MOJIEKYJT U3y4EHHBIX BEIECTB.
(hm3mdeckme aTOMOB yTJIEpo/a. O06001mmaTh 3HAHUS U JIENIaTh BEIBOIBI
CBOIICTBa I'omonorudeckuit psix u oomas 0 3aKOHOMEPHOCTSIX U3MEHEHUI

(hopMyna ankaHoB.
CucremaTmyeckas
HOMEHKJIATypa allKaHOB U
panukanoB. M3omepus
YIIEPOTHOTO CKEJIeTa alKaHOB.
dusnyeckne

CBOMCTBA aJIKaHOB.

CBOHCTB B TOMOJIOTHYECKOM PSIIY
AJIKaHOB.

MopgenupoBaTthb MOJIEKYJIBI
M3yYEHHBIX KJIaCCOB BEILECTB.
Habaronats 1eMOHCTpUpYeEMBbIe
OITBITHI U OIHMCHIBATH UX C TOMOLIBIO
POIHOTO s3bIKA U A3bIKa XUMUHU




3aKOHOMEPHOCTHU U3MEHEHUS
¢uzngecKnx

CBOMCTB.

Jdemoncrpanun. CocraBieHue
MOZIEJIEW MOJIEKYJI aJIKAHOB

32

XUMHUYECKUE
CBOMCTBaA
aJIKaHOB

XUMHUYECKHUE CBOMCTBA
AJIKaHOB:
raJloreHUpOBaHue,
HUTPOBAHHUE,
JETUIPUPOBAHHUE,
TEPMHUUECKOE

pazioxenue (TUPOIN3),
ropeHue

KaK OJUH 13 OCHOBHBIX
HNCTOYHUKOB TEIlJIa B
MIPOMBITIJIICHHOCTU 1 6I)ITy,
KaTaJINTHYECKOE OKUCIICHNE,
KPEKHHT KaK CIIocOOBI
MOJIy4YEHUS

BaXKHEUIIUX COCAUHEHUH B
OpPTaHUYECKOM CHHTE3E,
HM30Mepu3ans

KaK CIoCco0 TOTydIeHUs
BBICOKOCOPTHOT'O OCH3HMHA.
Mexanuzm

peaxmn
CBOOOIHOPATNKAIIEHOTO
3aMelreHus (Ha IpuMepe
XJIOpUPOBAHUS METaHa).
JdemoHncTpanuu.
BpomupoBanue rekcana Ha
cBery. ['openue merana.
OTHollIEHHE METaHa K
pacTBopam

IIepMaHTaHaTa Kajaus U
OpoMHOI1 BoJIE

XapakTepu30BaTh BAXKHEUIINE
XUMHUYECKUE CBOWCTBA AJIKAHOB.
IIpornosuposath CBOICTBA
M3y4aeMbIX BELIECTB Ha OCHOBaHUU
TEOPUH  XUMHYECKOTO  CTPOCHHS
OpraHMYECKUX BELIECTB.
HccenenoBats CBOMCTBA N3Y4aeMbIX
BELIECTB.

IIpornosuposath CBOICTBA
HEM3y4YEHHBIX BEIIECTB IO aHAJOTHH
C M3yYEHHBIMH BEI[ECTBAMH TOTO KE
TOMOJIOTMYECKOr0 psa.

Habmonats neMoHCTpUpyeMBbIe
OTIBITHI ¥ OMHCHIBATH MX C TTOMOIIBIO
POIHOrO A3BIKA U S3bIKA XUMHUH




33 | [lonyuenue CHHTETHYECKHUE CITOCO0BI XapakTepru3oBaTh MPOMBIILICHHBIC
U IPUMCHEHUE | MTOIYUYCHUS aIKaHOB. MeToIbI " nabopaTopHbIe CIOCOOBI
aJIKaHOB MOTYYICHUS TIOJTyYCHHSI AJTKAHOB.
AJKaHOB U3 aJIKWJITAJIOTCHH]IOB ComocTaBisiTh XUMHYIECKHE
(peakuus Bropra), CBOWCTBAa aJIKAHOB C O00JaCTSIMH
JIeKapOOKCHIIMPOBAHUEM COJICH mpuMe-
KapOOHOBBIX HEHUs
KUCJIOT M 3JICKTPOIM30M
pacTBOpoB
CoJiel KapOOHOBBIX KHUCIIOT.
Haxoxxnenue ajikaHoB B
IPUPOJIE
U IPUMEHEHU € aJIKAaHOB
34 | Huknoankane! | [uknoankanel. CTpoeHue HaspiBaTh ukItoanKaHbl 110

MOJIEKYIT
nukiIoankaHoB. O0mas
dhopmyna

nukioankaHoB. HomeHkmnatypa
LUKJIOANKaHOB. M30oMepus
LHKIIOATTKAHOB: YTIEPOIHOTO
CKelera, MeXKJIaccoBas,
mpoctpancTBeHHas (yuc-
Mmpanc-u30Mepus).
Hanpsixenubie u
HEHANPSKEHHBIE IIHKITEL.
Cnennduka

CBOICTB LUKIIOAJIKAHOB C
MaJIbIM pa3MepoM ITHKIIA.
XUMHUYECKUE

CBOICTBA LUKIIONPONAaHA:
TOpEeHHe, PeaKInu
MIPUCOENNHEHUS
(runopupoBaHnue,
MIPUCOENNHEHNE TAIOTCHOB,
raJoreHOBOJOPOIOB, BOJIBI) U
[MKIJIOTEKCaHa: TOPEHHE,

MEXIYHApPOJHOM HOMEHKJIATYpe.
XapakTepu3oBaTh BaKHEUIINE
XHMHUYECKHUE CBOMCTBA
IIAKJIOATKAHOB.

O0600maTh 3HAHUS U AEIaTh BBIBOIBI
0 3aKOHOMEPHOCTSIX U3MEHEHU I
CBOICTB B TOMOJIOTHYECKOM PSITY
[IUKII0AJIKAHOB.

[Tporuo3upoBathb CBOMCTBA
M3y4aeMbIX BEIIECTB Ha OCHOBAHHH
TEOPHUH  XUMHYECKOTO  CTPOCHHS
OpPTaHMYECKIX BEIIECTB.
ITporuo3upoBathb CBOMCTBa
HEN3y4YeHHBIX BEIIECTB MO aHAJOTHH
C U3yYEHHBIMU BEI[ECTBAMH TOTO KE
TOMOJIOTUYECKOTO PS/IA.
XapakTepru30BaTh MPOMBIIIIICHHEIE

" nmabopaTopHbIe CIIOCOOBI
TIONTyYSHHSI [IMKJIOAIKAHOB.
ConocraBisTh XUMHYECKUE
CBOIiCTBa [IUKJI0ATKAHOB c
o0acTIMU




peaKIuy paguKaIbHOTO MIPUMEHEHUS
3aMelleHns (XJIOpUpOBaHNE,
HuTpoBanue). [lonyueHue
LMKJIOAJIKAHOB U3 aJIKAHOB
U IUTAJIOTEHAJIKAHOB
35 | AJIKCHBI. AJKeHBI. DIEKTPOHHOE U Ha3spiBaTh AJIKCHBI 1o
Crtpoenue, MIPOCTPAHCTBEHHOE CTPOEHHE MEXTyHapOJHOH HOMEHKJIAType.
HOMEHKJIATy- | MOJEKYJbI OOBSCHATH DIEKTPOHHOE CTPOCHHE
pa, u3oMepus, | dTwieHa. SP2-I'mOpumuzarus MOJIEKYJI U3y4YEHHBIX BEIIECTB.
(uznueckue opOuTasell aTOMOB yriiepoa. 006001aTh 3HAHMS U JICTIaTh BBIBOJIBI
CBOMCTBA 0- 1 T-cBsA3U. [ omonornueckuit 0 3aKOHOMEPHOCTSX U3MEHEHUH
psia u obmias hopmyra CBOMCTB B TOMOJIOTUYECKOM PSITY
ankeHoB.Homenkmnarypa AJIKEHOB.
aJKeHOB. M30Mepus aJIKEHOB: MonenupoBatb MOJIEKYJIbI
YIIIEPOTHOTO CKEJIETa, M3YYEHHBIX KJIaCCOB BEIECTB
MIOJIOKEHUS] KpaTHOU CBSI3H,
IIPOCTPAaHCTBEHHAs
(reomeTpuueckasi H30Mepus,
W YUc-mpaHc-u30Mepusi),
MEKKJIacCOBasl.
Pusnveckrue CBOUCTBA
AJIKCHOB
36 | MMpaktuuyeck | CocraBieHue Monenupoatb MOJIEKYJIBI
asi IapOCTEPKHEBBIX M3yYEHHBIX KJIaCCOB BEILECTB.
padora Ne 1. | Mozeneld MOJIEKYJT alIKaHOB, BoigensTe OCOOEHHOCTH CTPOSHHS
«V3roToBIEHN | IUKIOAIKAHOB, AJIKEHOB, MOJIEKYJI U3yYEHHBIX KJIacCOB
e aJIKaIIEeHOB, BEILIECTB
Mojenei XJIOpaJKaHOB
MOJIEKYIT
OpPraHNYECKUX
BEILIECTBY
37 | Xumuueckne | XWMHYECKHE CBOICTBA XapakTepu30BaTh BaKHEHIIINE
- | cBoiicTBa AJIKCHOB. XUMHUYECKHE CBOMCTBA AJIKEHOB.
38 | ankeHos Peakuu snextpoduibHOro IIporHo3zupoBaTh CBOMCTBa

NPpHUCOCANHCHUS KaK croco0
ITOJIYUCHU A

M3y4aeMbIX BELIECTB HAa OCHOBaHHUU
TEOpUHU




(yHKIHMOHATBHBIX
MIPOU3BOAHBIX
YII€BOJOPOJIOB:
THAPUPOBAHUE,
rajoreHupoBaHue,
THAPOTaJIOr€HUPOBAHHE,
THApaTalys aJlKeHOB.
IIpaBuio MapKOBHHMKOBA U €r0
00BsICHEHNE C TOYKH 3PCHUS
3JIEKTPOHHOM TEOPHH.
PanukanbHOE pucoeHEHNE
OpOMOBOIOPO/IA K aJIKEHAM B
IPUCYTCTBUHU

nepekuceit. Okuciaenne
AJIKEHOB: TOpPEHHNE, OKHUCIICHNE
KHCIIOPOJIOM

B IIPUCYTCTBUU XJIOPHUIOB
nayumazyst (1) u mexn (I1)
(Bakep-miporrecc), okuciaeHue
KHCIIOPOJIOM B

MPUCYTCTBHH cepeldpa,
OKHICIICHHE TOPSYIUM
[TOIKACIIEHHBIM PacTBOPOM
IepMaHraHaTa Kajws,
OKHICIICHVIE TIEPMaHTaHATOM
Kanms (peaknus Barmepa).
KauecTBeHHbI€ peakiiuy Ha
JBOIHYIO CBSI3b.
Hdemoncrpanun. Ilonyyenue
STUJICHA peaKkluen
JeruapaTaIim

staHoia. OTHOIIEHNE STHUJIEHA
K pacTBOpam IiepMaHTaHaTa
Kanus 1 OpoMHOH BoJE.
I"openune sTunena

XHUMHYECKOTO CTPOEHUS
OpPraHUYECKUX BEILECTB.
HccenenoBaTb CBOMCTBA U3Y4aEMBIX
BELIECTB.

IIpornosuposath CBOICTBA
HEU3YYECHHBIX BEILECTB [10 aHAJIOTUU
C U3y4YEHHBIMU BEI[ECTBAMH TOTO

K€ TOMOJIOTHYECKOI O PSiAd.
HaOmronaTe 1 ouchHIBaThH
JIEMOHCTPHUPYEMBIE OIIBITHI




39

Ilonyuenne wu

HpOMI)IHIJ'IeHHI)IG n

XapaKTepI/I?:OBaTI) ITPOMBIIIIICHHBIC

npuMeHeHne | JabopaTtopHble " nabopaTopHbIE CIIOCOO0BI
AJIKCHOB CIOCOOBI MTOJyYEeHHUS aJIKEHOB. MOJTy4EHHsI aJIKEeHOB.

[ony4eHnue ankeHoB U3 ComocTaBisTh XUMUYECKHE

AJIKaHOB, CIIUPTOB, CBOWCTBa alKeHOB C OOJIACTSIMU

raJloreHaIKaHoB, MIPUMEHEHHUSI

JuranoresajikaioB. [IpaBuio

3aifueBa.

[Tonumepusanus aJKeHOB.

ITonumepuzanus Ha

KaTaJM3aTopax

IMurnepa—Hartra. Ilonuatunen

KaK KPYITHOTOHHAKHBII

POIYKT XUMHUYECKOTO

MIPOU3BOJICTBA.

[Ipumenenue ankeHoB (ATHIIEH

Y TIPOTIFJIEH )

40 | IlpakTuuyeck | [lomydeHue dTHIICHA U3 CMECH IIpoBoauTH XUMHYECKU I
an CEpHOH KHUCIIOTHI (KOHIL.) U 3KCIIEPUMEHT o MOJTY4YEHUIO
padota Ne 2. | 3THJIOBOIO CIIHUPTA. 3TUJICHA.

«ITonyuenue BzaumoneiictBue Hab6monaTts u ONUCHIBATH
ITUJICHA U | 3TUIIEeHa ¢ OpOMHOI BOIOH, CaMOCTOSITENBHO IIPOBOAUMBIE
U3y4EHHE €ro | IIOJKUCIEHHBIM PacTBOPOM OIIBITHI C TIOMOILBIO POIHOIO SI3bIKA U
CBOMCTB» IepMaHraHara s3pika xumuu. CoOunrofaTe mpasuiia
kanms. ['operne sTruaeHa W TIpueMbl 0O€30ITacHON pPabOTHI C
XUMHYECKUMHU BEILIECTBAMHU u
abopaTOPHBIM

000pyTOBaHNEM

41 | AnkaaveHsl Anxannensl. Knaccudukarms HaspiBaTh aJKaJeHBbI o

QIKAJMEHOB TI0 B3aHMHOMY
PacIOoIOKEHUIO KpaTHBIX
CBsI3eil B MOJIEKYJIE.
Oco0eHHOCTH DIIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOCHHS
COTIPSDKEHHBIX AJIKaJHEHOB.
O6mias ¢opmya aJIkaaHEHOB.

MEXAYHAPOIHON HOMEHKIIATYPE.
OOBACHATH 3JIEKTPOHHOE CTPOCHHE
MOJIEKYJI U3yYCHHBIX BELIECTB.
KnaccuunupoBaTh JUEHOBBIE
YIIIEBOIOPOIbI.

XapakTepu3oBaTh BaxKHEUIINE
(u3MUecKre U XMMUYECKHE CBOWCTBA




Hom CHKJIaTypa HW HU30MCpHUA

aJIKaJINCHOB. duszndeckue
CBOICTBa

aJIKaJINCHOB. XuMHYECKHE
CBOICTBa aJIKaJNCHOB:
peaKHI/II/I HpI/ICO CAUHCHUS
(runpupoBaHue,

raJIoreHUPOBAaHKE), TOPEHUS U
nonumep3anuu. 1,2- u 1,4-
IIpucoenunenue.

ITonyuenne aJIKaJIMEHOB.
Cunte3 OyragueHa w3 OyraHa
Y 9TaHOJIA

aJKaJNEHOB.
IIpornosuposarh CBOICTBA
M3y4aeMbIX BEIIECTB HAa OCHOBaHHUH
TEOPUH  XUMHYECKOTO  CTPOCHHS
OpPraHMYECKHX BEIIECTB.
XapakTepu3oBaTh POMBIIIIJIEHHbIE
CIIOCOOBI MOJTYUCHUS aJIKaIUCHOB

42 | Monmumepuzan | [onmumepuzanus. Kayayku. XapakTepu30BaTh NPOMBILUICHHBIE
usl. Bxnax C. B. JlebeneBa B u nabopaTopHbIe CITOCOOBI
Kayuayx. MTOJTyYeHNE CHHTETUYECKOTO MOJTyYEHHST KAyTyKOB.

Pe3una Kayudyka. ByinkaHuzaius CorrocTaBisiTh XUMHAYECKUE
Kay4dyKoB. Pe3uHa. CBOICTBA aJTKaIUEHOB ¢ 00IACTIMU
MHuoroo6pa3zne BUI0B MIPUMEHEHUS
CHHTETUIECKUX KaydyKOB, X
CBOIICTBA
Y IPUMEHEHHE

43 | AJIKUHBL AJKUHBI. DJIEKTPOHHOE H HassiBaTh AJTKAHBI o
Crtpoennue, MIPOCTPAaHCTBEHHOE CTPOEHHUE MEXTyHapOJHOW HOMEHKIIATYpe.
HOMEHKJIATypa | MOJEKYJbI alleTHiieHa. Sp- OOBACHATH AIIEKTPOHHOE CTPOEHUE
n3oMepus, rudpuaAn3anys opouTanen MOJIEKYJT U3y4EHHBIX BEIIECTB.
(hm3mdeckme aTOMOB yTJIEpo/a. O06001maTh 3HAHUS U JICAaTh BEIBOMIBI
CBOMCTBa I"'omooruaeckuit psix 1 o01mast 0 3aKOHOMEPHOCTSIX U3MEHEHU I

(hopMyma alKHHOB.
Homenknatypa

ankuHOB. M30Mepust aKUHOB:
YIJIEPOAHOIO CKENeTa,
MIOJIOKEHUS

KpaTHOH CBS3H,
MEKKJIacCOBasL.

@du3nyecKue CBOMCTBA

CBOWCTB B TOMOJIOTHYECKOM PSIIY
AJIKHHOB.

MopgenupoBath MOJIEKYJIBI
M3yYEHHBIX KJIaCCOB BEILECTB




AJIKUHOB

44 | Xumuueckue XUMHUYECKHUE CBOWCTBA XapakTepu3oBaTh BaXKHEUILINE
CBOMCTBA aNnKuHOB. Peakiun XUMHUUYECKHE CBOMCTBA aJIKMHOB.
AJIKNHOB NIPUCOEIUHEHHUS KaK [Iporuo3upoBaTh CBOKCTBA

COCO0 MOTYYCHUS TTOIMMEPOB M3yYaeMbIX BEIIECTB HA OCHOBAaHUU

U JPYTHUX MOJIE3HBIX TEOPUU XUMUUYECKOTO CTPOCHHUS
MPOYKTOB. OpPraHUYECKUX BEIIECTB.
I'mppupoBanue. Peakuuu IIpornosuposath CBOICTBA
MIPUCOCTUHEHUS TAIOTCHOB, HEU3YYCHHBIX BEIIECTB MO aHAJIOTHHU
rajoreHOBOAOPOI0B, BOJBI. C U3YYCHHBIMHU BEIIECTBAMHU TOTO KE
Tpumepuzarus 1 TUMepU3aIUs romonoruueckoro psiga. Habmonats
aneruiena. Peakiuu U  OIHCHIBAaTH  JIEMOHCTPUPYEMBIE
3aMEILEeHHUS. OTTBITHI

Kucnornasie cBoiicTBa alIkKHHOB

C KOHIIEBOU TPOMHOM CBSI3BIO.

Anernnenuasl. OKucienne

AJKUHOB PACTBOPOM

repMaHraHaTa

kanus. 'opeHue anerusieHa.

Jdemoncrpanuu. [Tonyyenue

aLlETUIICHA TUAPOIN30M

KapOua

Kanpiusi. OTHOIIEHE

alleTUIICHA K PacTBOpam

repMaHraHaTa Kauus U

OpomHoOI Boze. I'openne

alleTUJICHA

45 | Ilomyuenue ITony4yenue aneruneHa XapakTepu30BaTh NPOMBILIUICHHBIE
W TpPUMEHHUE | TUPOIU30M METaHa H " nmabopaTopHbIe CIIOCOOBI
AJKUHOB KapOWIHBIM METOOM. MOJIY4YEHHUSI AJIKUHOB.

CuHTE3 aNKUHOB CormoctaBisiTh XUMHUYECKUE

AJKUJIMPOBAHUEM
allCTUIINIOB. HpI/IMeHGHI/Ie
alcTuJICHa. FOpeHI/Ie
allCTHJICHA KaK HCTOYHUK

CBOMCTBAa AaJKHHOB C OOJIACTIMU
MIPUMCHCHU




BBICOKOTEMIIEPATYPHOTO
IJTAMEHU JJI1 CBapKU U PE3KU
METaJJIOB

46 | Pemenue Brlinonnenue ynpaxHeHUN 11O Hcnonb30BaTh anropuT™Mbl Opu
3ajJ1a4y u TeMaM «AJIKaHbI», « AJTKCHBIY, pELlIEeHUH 3a1a4.
BBITIOJIHCHUE «AJKUHBD» Ha COCTaBIICHHE CocTaBnaTth ypaBHEHUS o
YIPAKHEHUH | YpaBHEHUH peakuuil, 3a/IaHHBIM CXEMaM IIpEBpallCHUN
10 TeMam COOTBETCTBYIOLINX
«ANKaHbBIY, 3aJIaHHBIM CXEMaM,
«AJKEHBI», CoJIepXKalliM HEHM3BECTHbIE
«ATKUHBDY BeulecTsa. Pemienue 3anau
47 | Apomatudeck | Apensl. MicTopus OTKpBITHS Ha3piBaTh apeHsl 110 TPUBUAIBHON
ne 6enzona. CoBpeMeHHbIC 1 MEXIYHapOAHON HOMEHKIIAType.
YIJIEBOJIOPO]] | MpEACTaBICHUS 00 OOBSCHATH DIEKTPOHHOE CTPOEHUE
BI. 3JIEKTPOHHOM U MOJIEKYJT U3y4EHHBIX BEIIECTB.
Crpoenne MPOCTPAaHCTBEHHOM CTPOEHUHU O06001mmaTh 3HAHUS U JIENIaTh BEIBOIBI
OeH3zonpHOTO | OeH30Ma. 0 3aKOHOMEPHOCTSX U3MEHEHUH
KOJIBIIA, O6mrast hopmMysia apeHoB. CBOICTB B TOMOJIOTHYECKOM PSIIY
HOMeHKIaTypa | M3omepus u HOMEHKIATypa apeHoB
n3omepus, TOMOJIOTOB
(hm3mgeckre oensomna. Mzomepus
CBOWCTBA JI3aMEIIeHHBIX OCH30I0B Ha
puMepe KCHIIOJOB.
du3nveckne cBOWCTBa OeH30Ia
48 | Xumuyeckue | XUMHYECKHE CBOMCTBA XapakTepuzoBaTh BaKHEUIIINE
CBOMCTBa OenH3o7a. XHMHWYECKHE CBOMCTBA apEHOB.
OeH3oma Peakuuu 3amerienus B IIporuo3upoBathb CBOMCTBa
u ero | OEH30IIBHOM sIpe M3y4aeMbIX BEIIECTB Ha OCHOBAHHH
TOMOIIOTOB (amexTpodunpHOE TEOPHUH  XUMHYECKOTO  CTPOCHHS
3aMelIeHne): OpPTaHMYECKHX BEIIECTB.
rajoreHHupoBaHUE, [IpornosupoBaTh CBOIICTBa

HUTPOBAHUE, ATKIIINPOBAHHUE.
Peakuuy nmpucoennHeHns K
OeHzoy (TuApUpOBaHUE,
raJoreHnpoBaHue
(XJ0pHpoBaHKEe Ha CBETY)).

HEN3y4YeHHBIX BEIIECTB MO aHAJOTHH
C M3y4EHHBIMU BEIECTBAMH TOTO KE

TOMOJIOTUYECKOTO PSIIIa.

Hab6mronate 31 OIHACBLIBATH
JIEMOHCTPHUPYEMBIE OIIBITHI




Peaknus

ropenusi. OcobeHHOCTH
XUMHUYECKUX CBOWCTB
ANKHUIOEH30JI0B Ha

IpuMepe Toayosna. Bzaumuaoe
BIIMSTHHE ATOMOB B MOJIEKYJIe
tonryosa. IIpasuna
OpUEHTAIUU 3aMECTUTENIEH B
pCaKkuuiaAxX 3aMCIICHUSA.
XJ10pUpOBaHUE TOIYOJIA.
Oxucnenre ankniOeH30I10B
pacTBOpoM

NepMaHTaHaTa Kaius.
T'anorennpoBanue
AJIKUIIOCH30J10B B OOKOBYIO
uenbs. Hutpoanue
HUTpOOEH30a.
Jdemoncrpanun. OTHOIICHHE
OeH30mma K pacTBOpam
IepMaHTraHaTa Kajaus U
OpomuoOi Bome. OkucieHNE
TOJTyOJIa PACTBOPOM
TepMaHraHaTa KaJus

49 | Tlonyuenne wu | [lomyuenue OeH30ma W €ro XapakTepu3oBaTh MPOMBIILICHHbBIE
TIpUMEHEHNE TOMOJIOT'OB. [Ipumenenue u nmabopaTopHBIe CITOCOOBI
apeHoB roMOJIOroB OeH301a. MOJTY4EHHsI apEHOB.

Hemoncrpauun. IlonyuyeHue ConocTaBisTh XUMHUYECKHE
cTHpOIIa CBOHCTBa apeHoOB ¢  OOJIACTSIMHU
JeroauMepu3anneit MPUMEHEHHUSL.

MIOJIMCTUPOIIA Habaronats u OIMCBHIBATH
1 UCIIBITAaHHUE €0 OTHOIICHUS JEMOHCTPUPYEMBIE OIBITHI

K pacTBOpY MepMaHIraHaTa

KaJIHsI

50 | ITpuponusie [IpupoaHbie HCTOUHUKH XapakTepu3oBaTh OCHOBHBIE

- | “ICTOYHMKH yrieBonoponoB. Ilpuponuslii u HaIpaBJICHUS UCIIOIb30BaHUS U

51 | yrmeBogopoa0 | MONYTHBIN nepepaboTku HehTH, MPUPOTHOTO




B. HeTAHOU Ta3bl, UX COCTAaB U ra3a ¥ KAMEHHOTO YIS
[epBuunas ucnons3oBanue. HepTp kak
nepepaboTKa | cMech
yIIIeBOIOpOAH | yrieBonopoaoB. Cocta HeQTH
oro U ee nepepaboTka.
CBIPBsI Hedrenponykrsr.
[TepBuunas nepepaboTka
Hedtu. [leperonka HedTH.
OxTraHoBOE
yucio oersuna. OxpaHa
OKpYXarOIEl Cpeipl pu
HedTenepepaboTKe
U TPAHCIIOPTUPOBKE
HedTenpoaykToB. KaMeHHbIH
yronb. KokcoBanue
yrost. ["azudukanus yris.
DKonoruueckue mpoodIeMsl,
BO3HUKAIOIIHNE ITPU
WCTONB30BaHUH YTIIst
B Ka4ecTBE TOIIJINBA
52 | I'mybokas Bropuunas (rimyOokas) OrnepupoBaTh MOHATHUSIMHU
nepepaborka | mepepaborka HedTH. KpekuHr. CKPEKUHTY, CITAPOITHA3Y,
HedTH. Pudopmuar «puOPMUHTY.
Kpexkwunr, OOBACHATH OTIUIHS TEPMUIECKOTO
pudopMuHT KPEKWHTa OT KaTaJIMTHIECKOTO.
XapakTepuzoBaTh OCHOBHBIE
HaIpaBIIEHHS TITyOOKOH
repepaboTKH HEPTH
53 | 'enernueckas | I'eHeTnueckas cBSI3b MEXIY OnuceIBaTh TEHETUYECKUE CBA3U
CBSI3b MEXKIY | Pa3TUYHBIMH KJIACCAMH MEXKy U3Y9EHHBIMH KIIACCAMH
Pa3TUYHBIMH | YTJIEBOAOPOIOB. OpPTaHWYECKUX COCTUHEHUN.
KJIacCaMHu KauecTBeHHbIE peakiuu Ha CocTaBisATh ypaBHEHUS PEAKLIUM,
YTIIEBOJIOPONIO | HEMpeAeTbHBIE YTIIEBOIOPOIbI WJUTIOCTPUPYIOIINX TeHETHIECKYIO
B CBSI3b MEXTY Pa3ITUYHBIMH
YTIEBOIOPOIAMH.

CocTaBisiTh ypaBHEHHUS] peakUMi MO




3aIaHHOH CXEMeE IIPEBPALLECHUN,
COJEpIKAILEH HEU3BECTHBIE
U YCJIIOBUS peaKkIui

Il mosyrogue - 51 uac

54 | T'anmorennpouns | ["ajgoreHonpousBoaHbIC HaspiBaTh rajgoreHonpou3BoIHbIC
BOJHbBIC YTIeBOAOPOI0B. Peakiuu YTIIEBOAOPOJIOB IO MEXIYHAPOTHOM
YIIEBOAOPOIO | 3aMEIICHUsS rajJoreHa Ha HOMEHKJIaType.

B TUAPOKCUI, HUTPOTPYIIITY, OOBSACHATH DJICKTPOHHOE CTPOCHHUE
nuaHorpymiy. JlefictBue Ha MOJIEKYJI U3YUEHHBIX BEIIECTB.
raJoreHIPON3BOIHBIEC BOJIHOTO O0001mAaTh 3HaHUS U IEJIaTh BLIBOIbI
U CITUPTOBOTO pacTBOpa 0 3aKOHOMEPHOCTSAX  H3MEHCHMIA
menoun. CpaBHEHHE CBOICTB B TOMOJIOTHYECKOM PSITY
PEAKIIMOHHOM CITIOCOOHOCTH TaJIOr€HOIPOU3BOIHBIX
AJIKWII-, BUHUJI-, (DEHWII- U YTIEBOAOPONOB.  XapaKTepHU30BaTh
OEH3UJI- TAJIONEHUIOB. Ba)KHEWIIIME XHUMHUYECKHE CBOICTBA
BsaumoneiictBue TaJIOr€HOIPOU3BOAHBIX
JIATaJIONeHAJIKAHOB ¢ MarHUEM YIJIEBOJIOPO/IOB.

u quHKoM. [ToHdaTue o [Iporuo3upoBathb CBOMCTBa
METaJUIOOPTaHUIECKIX M3YJaeMbIX BEIIECTB HAa OCHOBAaHUHU
COEJIMHEHUSIX. TEOpHUH

Macnuiiopeanuueckue XUMHYECKOT0 CTpOEHUS
COCOUHEHUS. OpTraHUYeCKUX BEIIECTB.

Peaxmue I'punvspa. ConocTaBJIsiTh XHUMHAYCCKHE
Hcnons3oBanme CBOICTBa rajoreHonpPOU3BOIHBIX
raJoreHIPON3BOTHBIX B OBITY, YIJIEBOJOPOIOB C o0J1acTIMu
TEXHHUKE U B CHHTE3¢ MIPUMEHEHUS

55 | O6o6maromee | CocraBnenue GopMyr i CucteMaTu3upoBaTh U 0000aTH
MOBTOPEHHUE Ha3BaHUU yTJI€BOJOPOAOB, UX MIOJIyYEHHBIE 3HAHUSI O CTPOCHUH,

o TeME€ | TOMOJIOT OB, U30MEPOB. CBOMCTBAX, MOJIy4EHUH Hu

«Yraesonopo | 3agaHus IO COCTABICHUIO MPUMEHEHUH YTIIEBOJOPOIOB.

JbDY YpaBHEHUI peakiuii ¢ CocTaBiaTh 0000MIAOIINE CXEMBI.

Y4acTHEM YIJIEBOAOPOIIOB;
peakuuii, WIUTFOCTPUPYIOIIHX
TeHETHYECKYIO CBSI3b MEXIY
Pa3IMYHBIMH KJIacCaMH
YTJIEBOIOPOJIOB

OnuceIBaTh TEHETUUECKUE CBA3U
MEXAY U3Yy4E€HHBIMH KJIACCAMHU
OpraHUYECKUX COCAUHEHUIT




56 | Konutponbuas | KoHTponb 3HaHUH MO Teme Ocy11ecTBIATh O3HABATENBHYIO
pabota Ne 2 «YTJIEBOIOPOABIY pediexkcrio B OTHOLICHUH
10 TeMe COOCTBEHHBIX JJOCTHKCHUH B
«YT1eBonopo mporecce
JBD» pelleHust y9eOHbIX U
IIO3HaBaTCIbHBIX 3aJa4
TEMA 4. KHCJIOPOACOAEPKXALIUE OPTAHUYECKUE COEAUHEHMUS (18 YACOB)
57 | CiupTtsl Cruptel. Kimaccudukarus, HazriBath CITUPTHI o
HOMEHKJIATypa U U30MEepHs MEXTyHapOJHONW HOMEHKIATYpE.
CITUPTOB. OOBSCHATH DJIEKTPOHHOE CTPOCHHUE
I'omomnoruveckuii psit v oomas MOJIEKYJI U3yUYEHHBIX BEIIECTB.
(dhopMmyia npenenbHbIX 006001aTh 3HaHMS U JIEJIaTh BBIBOJIBI
OJHOATOMHBIX CIIMPTOB. 0 3aKOHOMEPHOCTAX W3MEHEeHUI
®duznyecKre CBOMCTBA (bu3nIecKux CBOICTB B
npeaCIbHBIX OAHOATOMHBIX TOMOJIOTUYECKOM pAdY CIIMPTOB.
cnupToB. BonoponHast cBs3b XapakTepu30BaTh POMBILUICHHBIE
MEX]Ty MOJIEKYJIaMH U e u nmabopaTopHbBIE CIIOCOOBI
BJIIMSIHUEC HaA (1)I/ISI/IT-IGCKI/IG IMMOJIY4YCHUA CIIUPTOB )51 Hux
CBOICTBa CITUPTOB. MIPUMEHEHHE.
DU3BNOJIOTMYECKOE I CTBHIE XapakTepu3oBaTh (HU3UOIOTHUECKOE
METaHOJa U ATaHOJIa Ha JIeficCTBHE MeTaHOoJa W JTaHOJla Ha
OpPTaHM3M YeNIOBEKa. OpraHH3M YelIOBeKa
IIpoMBIIIEHHBIN CUHTE3
meraHona. [lonydyenune
ATaHOJIA: peaKIust OPOKCHHS
TTFOKO3bI, TUAPATAIHS
stuiieHa. [Ilpumenenue
METaHOJIa U ITAaHOJIA
58 | Xumuueckne | XuMHUYECKHE CBOICTBA XapakTepu30oBaTh BaxKHEUIINE
- | cBoiicTBa CIUPTOB: KHCIOTHBIE XUMHUYECKHE CBOMCTBA CITUPTOB U
59 | cnupros CBOICTBa (B3aUMOJICHCTBHE C MPOCTHIX 3(PHUPOB.

HaTpHeM Kak crocod
YCTaHOBJICHUS HAJTMYIHS
THIPOKCOTPYIIIBI); PEaKINH
3aMelIeHHs
THPOKCHIIBHOW TPYIIIIBI HA

[IpornosupoBaTh CBOIICTBa
W3y4aeMbIX BELIECTB HA OCHOBaHHUU
TEOPUU  XUMHYECKOTO  CTPOEHHUS
OpPraHUYECKHX BEIECTB.

[IporaosupoBaTh CBOIICTBA




rajoreH

KaK Ccroco0 Mmoy4eHust
pacTBOpUTENEH;
MEKMOJIEKYIISIpHasl 1
BHYTPUMOJEKYIIApHAs
Jeruaparanus;
00pa30BaHUE CIOKHBIX
3(hUPOB C HEOPTAHUUECKUMH U
OPraHn4CeCKNUMU KHUCJIOTaMU;
TOpEHHE; OKHCIICHNE OKCHIIOM
menu (1), monkuciIeHHbIM
pacTBOpoM TepMaHTaHaTa
KaJINsl, XPOMOBOM CMECHIO;
PEaKIUH YIIIEeBOI0OPOIHOTO
pamukana. AJIKOTOJISTHI.
I'maponus, ankuwirpoBanue
(cuHTE3 TIPOCTHIX 3(HUPOB 1O
Bunssamcony). [Ipocteie
3(hUpBI KaK H30MEPHI
MIpeeNbHBIX OHOaTOMHBIX
criupToB. CpaBHEHHE HX
(UBHIECKIX U XUMHYECKUX
CBOMCTB CO CIIUPTaMHU.
Peakuus pacuiemyieHus
MPOCTHIX 3(PHrpoB
HOI0BOAOPOAOM.
JemoHcTpanuu.
B3anmopeiictBue

HATpHS C ITAHOJIOM.
OkucneHue

sraHona okcuaoM meau (II).
T'openue sranona.
B3aumopeiictBue
mpem-0yTUIIOBOTO CIIUPTA C
COJISIHOHM KHCIIOTOM.
Honodopmuas

HEM3YYEHHBIX BELIECTB M0 aHAJIOTHH
C U3YYCHHBIMH BELIECTBAMH TOT'O ke
TOMOJIOTHYECKOTO Psija.
ComocTaBisiTh XUMUYECKHE
CBOICTBA CITUPTOB C 001aCTIMU
npuMeneHus. Mccnenosats cBoiicTBa
W3y4aeMBbIX BEIIECTB.

Habnronats neMOHCTpUpYEMbIE U
CaMOCTOSITENBHO MTPOBOJMMEIE
OIIBITHI.

Habmronars U OITUCHIBATH
XMMUYECKHE PEAKIUH C ITOMOIIBIO
POHOTO SI3bIKA W SI3bIKa XHMUH.
CobmroiaTh MpaBuia U MPUEMBL
0e3omacHON pabOTHI ¢ XUMUYECKIMHU
BEIIECTBAMH U JJAOOPATOPHBIM
obopynoBaHHEM




peaxmusl.
JlaGopaTopHbIii onbIT 5.
CaoiicTBa

STHJIOBOTO CIIMPTa

60 | IpakTuuyeck | Ilomyuenne 6GpomdTaHa M3 [MpoBoauTH XUMUYECKHUH
asi JTaHoJIA 9KCIEPUMEHT 1o MOJYYEHUIO
pa6ora Ne 3. | u Opomuja HaTpus OpompaTaHa.

«Tonyuyenue HaGmonath 51 OIUCHIBATH

OpomaTaHa CaMOCTOATENBHO MIPOBOJIUMBIE
OTIBITHI C TIOMOIIBIO POIHOTO SI3bIKA U
s3pika Xxumud. CoOJoaaTh MpaBuiia
Y TIPUEMBI
Oe3omacHOl PadOThl ¢ XUMUYECKUMHU
BEIIECTBAMH M JIAOOPAaTOPHBIM
00opy0BaHNEM

61 | MuoroatomMH | MHOr0ATOMHBIE CITUPTHI. Ha3piBaTh MHOrOaTOMHBIE CLIUPTHI

BbIC CIIMPTHI

Otunen-

TJIMKOJIb U TTIMIEPUH KaK
MIPECTaBUTENH MPENETbHBIX
MHOTOaTOMHBIX CITUPTOB, UX
(duznueckue u

XUMUYECKUE CBOMCTBA.
KauecTBeHHas peakiius Ha
MHOTOaTOMHEIE

CHUPTHI U €e TPUMEHEHHUE IS
pacno3HaBaHHA TIUIEPUHA B
COCTaBE KOCMETHIECKHIX
CpPEICTB.

CuHTe3 THOKCaHa U3
STUJIEHTIUKOIA. TOKCHYHOCTD
STUJICHTITUKOJIS.
IIpakTHueckoe npuMeHEHHE
STUJICHTIIUKOIS U TIHUIEPUHA.
JlaGopaTopHblii onbIT 6.
CaoiicTBa

91500 (5)0)503F:)

10 TPUBHAJIBHOM U MEXAYHApOLHOU
HOMEHKJIATYpE.

OOBICHATH IEKTPOHHOE CTPOCHUE
MOJIEKYJT U3y4EHHBIX BEIIECTB.
XapakTepu3oBaTh BaKHEUIIINE

XHMHUYECKHUE CBOMCTBA
MHOTOATOMHBIX CITUPTOB.
ITporuo3upoBathb CBOMCTBA

M3y4aeMbIX BEIIECTB HAa OCHOBAHHU
TCOPHUH  XHUMHYECKOTO  CTPOCHHS
OpTraHWYECKHX BEIIECTB.
CormocTaBisiTh XMMHYECKHE
CBOICTBa MHOTOaTOMHBIX CITUPTOB C
00TacTSIMU TTPUMEHEHWSI.

HabmomaTs caMmocTosITeEThHO
HPOBOJMMBIE OIIBITHL.

Hab6mronats u OINCBLIBATH
XUMHYECKHE PEAKIUU C TOMOIIBIO
POIHOTO

SI3BIKA 5 SI3BIKA XHAMHWH.




WneHTuuIMpoBaTh MHOTOATOMHBIC
CIIUPTBHI C TOMOIIBI Ka4eCTBEHHBIX
peaKkuu.

CoOumoaTh paBHiIa U IPUEMBI
Oe3omacHOl PabOThl ¢ XUMUYECKHUMHU
BEIIECTBAMU U J1a00OpaTOpHBbIM
000pyToBaHNEM

62

denonnl

®enonbl. CTpoeHue, U30Mepus
U HOMEHKJIaTypa (heHOJIOB.
B3aumuoe

BJIUSTHME ATOMOB B MOJICKYJIe
(henona. dusnyeckue u
XUMHYECKUE CBONCTBA (heHOIIa
U KPE30JIOB.

KucnorHsie cBotictBa (heHOIOB
B CpaBHCHHHU CO CIIMPTAMM:
PEAKIH C HATPUEM,
TAAPOKCUIOM HATPHSL.
Peaknuu 3amenienus B
OEH30IPHOM KOJIbIIE
(ramoreHupoBaHme
(6bpommpoBanme),
HuTpoBaHue). OKuCIICHNE
(henomon. KadecTBeHHBIE
peaknuu Ha QeHOT.
ITonyuenue

(dhenomna. [Ipumenerne Gperona.
JlaGopaTopHblii onbIT 7.
CaoiicTBa

(henoma

HaseiBaTh eHONBI MO MEXKTyHA-
POIHOI HOMEHKJIATYpE.

OOBSICHATB DNIEKTPOHHOE CTPOCHUE
MOJIEKYJI U3yYEHHBIX BELIECTB.
OnpenensaTe BAMSHUE HA
PEaKIMOHHYIO CIIOCOOHOCTh (eHoMNa
p-m-conpsKeHusI.

XapakTepu3oBaTh BaKHEUIINE
(bu3nvecKre U XUMUYECKHE CBOWCTBA
(heHOoIOoB.

IIpornosuposath CBOIICTBA
W3y4aeMbIX BEIIECTB Ha OCHOBAHHUU
TEOPUU  XMUMHYECKOTO  CTPOEHHUS
OpPTraHUYECKUX BELIECTB.
ComnocraBisiTh XUMUYECKHE
cBoiicTBa ()EHOIOB C 00JACTSIMH
IPUMEHEHHUSL.

UccnenoBath cBOMCTBA U3y4aeMbIX
BEILIECTB.

HabmomaTs caMmocTosITeThHO
IIPOBOANMBIE OIBITHI.

HaOmronate 51 OITNCHIBATH
XUMHYECKUE PEaKIUU C TOMOIIBIO
POIHOTO

SI3bIKA U SI3bIKA XUMHH.
UnentndunmpoBats  ¢deHONBI €
TIOMOIIBIO KAYECTBEHHBIX PEAKIINI.
CoOmronaTh mpaBuia v IPUEMbI
Oe3oracHoi paboThI C XUMHYECKH-




MH BEILIECTBAMU M JIA00PATOPHBIM
000pyIOBaHUEM.

ColumroiaTh paBHiIa KOJIOTHIECKON
OesomacHocTH  mpu  pabore ¢
(dheHoNCcoAePKAIUMHU MaTepHaIaMU

63 | Pemenue BrinonHeHnue ynpaxxHEHU MO BrIsIBNSATh B3aMHOE BIIMSIHUAE
3a1a4y U | TeMe aTOMOB B MOJIEKYyJaX OpraHMYECKUX
BBITIOJIHCHUE «CriapThl U PeHOTB», HA COEMHEHUI Ha IpuMepe
YIPa)KHEHUN COCTaBJICHUE YPaBHEHUI CpaBHEHUS CBOICTB OeH3omna,
10 TeMe peaxiuii, COOTBETCTBYIOLINX ¢deHona, anmudaTUuecKoro crnupra.
«CrupTHI 3a/laHHBIM CXEMaM, Hcnonp30BaTh anropuTMBel IpH
1 (EHOITBD» CoJIepXKalliM HEN3BECTHbIE pelIeHnn 3a/1a4.
BenlecTna. Pemlenue 3anau CocTaBnaTtp YpaBHEHUS o
3aJJaHHBIM CXEMaM MpPEeBPALECHUH
64 | Kap6onunbhbl | KapOoHHIbHBIE COCIMHEHUS. Ha3zbiBath KapOOHUJIBLHBIC
e ANBIIErUIbI U KETOHBI. COEIMHEHHA TI0 TPUBHAJIBHOH W
COEMHEHN: DJNEeKTPOHHOE U MEXTyHapOJHONW HOMEHKIATYpE.
HOMEHKJIaTypa | IPOCTPAaHCTBEHHOE CTPOEHHE OOBACHATH IIEKTPOHHOE CTPOCHUE
n30Mepus, KapOOHWJIBHOM TPYIIIEI, €e MOJIEKYJI U3YYECHHBIX BEILIECTB.
peakIu TIOJISIPHOCTD B O06001mmaTh 3HAHUS U JIENIaTh BHEIBOIBI
MPUCOEIUHEH | MOJSIPU3YEMOCTb. 0 3aKOHOMEPHOCTSIX U3MEHEHU I
us Krnaccudukanuys ansaeruos u CBOICTB B TOMOJIOTHYECKOM PSIY

KETOHOB.

CrpoeHue peaenbHbIX
aJbJIETU/IOB.
T'omonoruveckuii pan,
HOMEHKJIATypa, N30Mepus
TIpeaenbHbIX

anpaerugoB. CTpoeHue
MOJIEKYJITBI

aneroHa. ['oMonoruueckuii
paz,

HOMEHKJIATypa B U30MepHs
keroHoB. Obmas hopmyna
MIpeeNbHbBIX

AJBJIETUJIOB U KETOHOB.

aJbICTUIOB U KETOHOB.
XapakTepuzoBaTh BaKHEUIIINE

XHMHUYECKHUE CBOMCTBA
KapOOHIMIIBHBIX COSTMHEHUH.
CpaBHHUBATh PEaKIMOHHYIO

CIOCOOHOCTh aJIbJIETUI0B U KETOHOB
B PEAKLUSX PHUCOESIUHEHUSL.
Onepuposams nonamuem
«Kemo-eHONbHASL MAYMOMEPUSLY




Du3NYECKUE CBOWCTBA
(dhopmanbreruna,
aleTanbACTh 1A, alleTOHA.
THonamue o kemo-eHo1bHOU
maymomepuu
KapOOHUTILHBIX COCOUHEHUIL.
XUMHUYECKHUE CBOMCTBA
MIPEICIBHBIX aJIbJICTUIOB U
KETOHOB. Peakiuun
MIPUCOCITUHEHHMSI BOIBI,
CIIUPTOB, IMAHOBOAOPOAA U
rUIpocyIbhuUTa

HaTpus. CpaBHEHUE
PEAKIIMOHHOM CITOCOOHOCTH
aJIbJICTU/IOB U KETOHOB

B PEAKITUAX IPUCOCIMHCHHUS
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XuMuJueckue
CBOICTBa U
METO/IbI
MOJTYy4YEHUS
KapOOHWITEHBI
X COCIMHCHUI

XUMHUYECKHUE CBOMCTBA
MpeaeTbHbIX

aJIbJICTU/IOB U KETOHOB.
Peaxuun

3aMelIeHrs aTOMOB BOJOPOJa
TIPH O-YTIIEPOAHOM aTOME Ha
ranored. [Tomumepuzanus
dhopmanpernia u
aneranpaeruna. Cunmes
cnupmos g3aumooeticmauem
KapOOHUTbHBIX

COeOUuHeHUll ¢ peaKkmueom
Ipunvapa.

Oxwucnenne KapOOHUITBHBIX
coequHeHnH. OcOOEHHOCTH
peaxIuy OKHUCICHUS alleToHa.
CpaBHEHHE OKUCICHUS
aJbJIETU/IOB U KETOHOB.
I'mapuposanue.
BoccranoBneHnue

XapakTepu3oBaTh BaKHEUIIINE
XHMHUYECKHE CBOMCTBA
KapOOHMIIBHBIX COENHEHUH.
[Iporuo3upoBathb CBOMCTBa
M3y4aeMBbIX BEIIECTB Ha OCHOBAHHUH
TEOPHUH  XUMHYECKOTO  CTPOCHHS
OpPraHMYECKHIX BEIIECTB.
UccnenoBath cBOMCTBA U3y4aeMbIX
BEIIIECTB.

HabmogaTs neMoHCTpUpyeMBbIe

Y CaMOCTOSITENIEHO MIPOBOANMEIE
OTTBITHI.

CoIocTaBIATh XAMHAYECKHE
CBOIiCTBa KapOOHMIIEHBIX
COEIMHEHNH C o01acTIMu
TPUMCHEHMUSL.

Hab6mronats u OINCBLIBATH

XUMHUYECKHE PEAKIUU C ITOMOIIBIO
POIHOTO S3bIKA U S3bIKA XUMHUH.
WnerTndunmpoBaTh anbAerHIIbI C




KapOOHMIIBHBIX COCMHEHUH B
cupThl. KauecTBeHHbIC
peaKuru Ha AT HIHYIO
rpyniy (peaxuus
«cepeOpsIHOro 3epKanay,
B3aMMOZCHCTBHE C
ruapokcugom Meau (11)).

Ocobennoctu popMambaeruaa.

ITony4yenue npenenbHbIX
aJbJIETUI0B: OKUCIIEHUE
CIIUPTOB, TUpaTaus
arerusiieHa (peakuus
Kyueposa), okuciennem
STHJIEHA KUCIOPOJIOM B
IIPUCYTCTBUU XJIOPUIA
nayutazys (11). [Tomyuenne
aleToHa OKHUCIEHUEM
Mporanona-2 v pa3ioKeHueM
KaJILIUEBON MU

OapueBOl COMM YKCYCHOM
KHUCJIOTBL. TOKCUYHOCTh
anpAerugoB. Baxuelmue
IIPEACTaBUTENN albICTHIOB U
KETOHOB: (hOpMaJTbIICTHI,
YKCYCHBIH ajbJeru, aeToH 1
HX MPAaKTUYECKOE
HCIOJIb30BaHHUE.
JdemoHcTpanuu.
Omnpenencane

aNbJEruI0B IPX IOMOIIN
Ka4eCTBEHHBIX PEaKIIMIl.
OkucieHue anbaeruioB
[epMaHraHaToOM KaJHs.
JlaGopaTopHblii onbIT 8.
CaoiicTBa QopmManrHa

MTOMOIIBI0 KAYSCTBEHHBIX PEAKIIHIA.
CobmroaTh MpaBUia U IPUEMBI
Oe3omacHol paboOThl C XUMHYECKH-
MU BEIIECTBAMH U JJAOOPATOPHBIM
00opyToBaHHEM




66 | Ipaktnyeck | Ilomyuenue amneroHa u3 IIpoBoauTh XUMHYECKUU
ast areraTa KaJblWs U U3yUeHUE 9KCIIEPUMEHT o MOJTY4EHHIO
padora Ne 4. | ero cBOHICTB alleToHa.

«[lony4yenune Habaronats u OIUCHIBATD

areToHay CaMOCTOSITEBHO MPOBOANMBIE
OITBITHI C TIOMOIIBIO POTHOTO SI3bIKA U
S3BIKA XUMHH.
CobmroaTh mpaBuia U MPUEMbL
Oe3omacHOl PabOThl ¢ XUMUYECKHUMH
BEIIECTBAMH M JIAOOPAaTOPHBIM
000pyToBaHUEM

67 | Kap6onoBeie | KapOOHOBBIC KHUCIIOTHI. HasriBaTh KapOOHOBBIE KUCTIOTHI TI0
KHCJIOTHI CrpoeHue npeaenbHbIX TPUBHAIBHON U MEXyHAPOJHOMN

OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT.
Knaccudukanus, nzomepus u
HOMEHKJIaTypa

KapOOHOBBIX KHCIIOT.
DNEeKTPOHHOE

Y TIPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCHIIBHOHN TPYIIIIBL.
T'omonoruvec-kuit psia u
obmmas hopmyna IpeaeTbHBIX
OTHOOCHOBHBIX

KapOOHOBBIX KUCIIOT.
duznueckue

CBOMCTBA MpeAeIbHBIX
OTHOOCHOBHBIX KapOOHOBBIX
KHCTIOT Ha puMepe
MYpPaBbUHOH, YKCYCHOH,
MPONHOHOBOM,
NaJbMUTUHOBOU U
CTEapUHOBOM KHCIIOT.
Bonoponnsie

CBSI3H, ACCOITUAITHS
KapOOHOBBIX

HOMEHKJIaType. OOBSCHATH
3JIEKTPOHHOE CTPOCHHE

MOJIEKYJT U3y4EHHBIX BEIIECTB.
O0600maTh 3HAHUS U [ENNaTh BLIBOIBI
0 3aKOHOMEPHOCTSIX U3MEHEHU I
CBOICTB B TOMOJIOTHYECKOM PSAY
KapOOHOBEIX KUCIIOT.
XapakTepu3oBaTh BaKHEUIIINE
XUMHYECKHE CBONCTBA KapOOHOBBIX
KHCJIOT.

OOBACHATH U3MEHEHHE CUITBI
KapOOHOBBIX KHUCJIOT MPH BBEACHUHN

JTIOHOPHBIX u aKIIENTOPHBIX
3aMECTHUTENEH.
ITporuo3upoBathb CBOMCTBa

W3y4aeMbIX BELIECTB HA OCHOBaHHUU
TEOPUU  XUMHYECKOTO  CTPOCHHUS
OPTaHUYECKHX BEIECTB.
UccnenoBath CBOMCTBA U3Y4aEMbIX
BEILIECTB.

ConocTaBisiTh XUMUYECKHE
CBOHCTBa KapOOHOBBIX KHCIOT C
00JIACTSIMU IPUMEHECHHSL.




KHUCJIOT. XMMHYECKHE CBOMCTBA
MIpeaeNbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT.
Kucnorusie

CBOMcTBa (M3MEHEHUE OKPaCKU
WHIUKATOPOB, PEAKIUH C
AKTUBHBIMH METAJIAMH,
OCHOBHBIMU OKCHJIaMH,
OCHOBaHUSMH, COJISIMH).
Wzmenenune cuitbl KapOOHOBBIX
KHCJIOT NPU BBEIEHUHU
JIOHOPHBIX

Y aKILENTOPHBIX 3aMECTUTEIEH.
B3aumojeiictBre kapOOHOBBIX
KHCJIOT CO CHUPTaMH (peaxiius
sTepuduKannm), 0OpaTHMOCTh
PeaKIuu, MexaHusm peaxyuu
omepugurayui.
T'anorennpoBanue
KapOOHOBEIX KHCIIOT B
60okoBYyIO 11eTh. OCOOCHHOCTH
XUMUYECKUX

CBOMCTB MypaBbUHOU
KHCIIOTBI.

[Tonyuyenue npenenbHbIX
OJJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT: OKHCIICHUE
aNbJEruI0B, OKHUCICHUE
MIEPBUYHBIX CIIUPTOB,
OKHCIJICHHE aJIKaHOB U
AJIKEHOB, THAPOIU30M
reMUHaJIbHBIX
TPUTAJIOT€HUIOB.

[Tony4yenue MmypaBbUHON U
YKCYCHOM KHCJIOT B
[IPOMBIIIIEHHOCTH.

HaGmonathb u OIKCHIBATh
CaMOCTOSITEILHO TIPOBOANMBIC
XUMHUYECKUE PEAKIMU C TIOMOIIBIO
POJITHOTO SI3bIKA U SI3bIKA XUMHHU.
CobmroaTh MmpaBuia U MPUEMbL
Oe3omacHOl PabOThl ¢ XUMUYECKHUMH
BEIIECTBAMA W JIAOOpaTOPHBIM
00opyToBaHUEM




IIpuMenenue MmypaBbMHOMN U
YKCYCHOM KUCHOT. Bricuine
npeaeIbHbIe KapOOHOBBIE
KHUCJIOTBL.

JlaGopaTopHblii onbIT 9.
CaoiicTBa

YKCYCHOW KHCJIOTHI

68 | IlpakTnueck | Ilomyuenue ykcycHoM [TpoBoauTh XUMHUYCCKUIT
ast padora Ne | KHCIIOTHI U IKCIIEPUMEHT o MOJYYEHHUIO
5. H3yUEHHUE €€ CBOWCTB YKCYCHOM
«ITonyuenue KHCJIOTBI U U3Y4YEHHUIO €€ CBOMCTB.
YKCYyCHOU HaGmonathb u OIIHCHIBATH
KHCJIOTHI u CaMOCTOATENBHO MIPOBOJTUMBIE
H3ydeHue ee OITBITHI C TIOMOIIBIO POJTHOTO SI3bIKA U
CBOICTB» SI3bIKA XHUMHUH.
CobmonaTh npaBuiIa ¥ MPUEMbI
0e3omacHON pabOTHl ¢ XUMHUIECKIMHU
BEIIECTBAMH U JJAOOPATOPHBIM
00opy0BaHNEM
69 | ®ynkunonans | OyHKIMOHATIBHEIC OOBACHATH AIIEKTPOHHOE CTPOCHUE
HbIE IIPOU3BOIHBIE MOJIEKYJT U3y4EHHBIX BEIIECTB.
MIPOM3BOAHBIE | KaPOOHOBBIX KHCIOT. XapakTepru30oBaTh BaKHEHIIINE
KapOOHOBBIX XJOpaHTUAPUABI ¥ aHTUIPUIBI XUMHYECKUE CBOMCTBA (DYHKITHO-
KHCTIOT KapOOHOBBIX KHCJIOT: HaJBHBIX MTPOM3BOJHBIX KapOOHOBBIX

nonyuexue,
euoponus. llonydenne
CIIOKHBIX 3(hUPOB C
UCTIONIb30BaHHEM
XJIOPAHTUAPHIIOB U
aHTHJPUIOB KUCIIOT.
Crnoxusie 3¢upbl. CTpoeHwHe,
HOMEHKJIATypa ¥ U30MepHs
CIOKHBIX 3¢HpoB. CIOKHBIE
3(hupsI Kak

M30Mephl KapOOHOBBIX KHUCIIOT
(MeXKIIaccoBast HU30MEPHS).

KHUCIIOT.
CpaBHHUBaTH (U3HYECKHE CBOMCTBA
Y PEAKIHOHHYIO CIIOCOOHOCTh
CIIOKHBIX 3()HPOB M U30MEPHBIX UM
KapOOHOBBIX KHCJIOT.

[IpornosupoBaTh CBOIICTBa
W3y4aeMbIX BELIECTB HA OCHOBaHHUU
TEopUu

XUMHYECKOTO CTPOEHUS
OpPraHUYECKHUX BELIECTB.
ConocTaBisiTh XUMUYECKHE
CBOHCTBa (YHKIMOHAIBHBIX




CpaBHeHme QU3NIECKIX
CBOWCTB U

PEaKIMOHHOW CIIOCOOHOCTH
CJIOXKHBIX 3(UPOB U
N30MCPHBIX UM Kap6OHOBbIX
KUCJIOT. [ Maponmn3 coKHbIX
3¢pupoB. CriocoObI
MOJYYCHHS CIIOXKHBIX 3(HUPOB:
aTepuuKanys KapOOHOBBIX
KUCJIOT, alliJIMpOBaHHE
CIIMPTOB U AJIKOT'OJIATOB
raJIoreHaHTUAPUIAMHU

W aHTUAPHUIAMH,
ANKHJIMPOBaHUE
KapOOKCHIIaT-HOHOB.
IIpumenenue

CIIO’KHBIX 3()MPOB B THILEBON
1 napproMepHoi
MIPOMBITIIICHHOCTH.

AMUBT KapOOHOBBIX KHCIIOT:
MOJy4Y€HUE U CBOMCTBA HA
npuMepe

areraMua.

Conu kKapOOHOBBIX KHCJIOT, UX
TEPMUYIECKOE PA3IIOKEHUE B
npucyTcTBuH menodn. CUHTE3
KapOOHWIIBHBIX COSAMHEHUN
pasIOXKEeHHEeM KaJIbIFEeBhIX
coJeit kKapOOHOBBIX

KHCIIOT.

JlaGopaTtopublii onbiT 10.
Conu kapOOHOBBIX KHCIIOT

NPOU3BOJIHBIX KaPOOHOBBIX KUCIIOT C
obnactsamMu NPUMCHCHHUSL.
HccnenoBats CBOWCTBA M3Y4aeMBbIX
BEILIECTB.

Habmronats U OITUCHIBATH
CaMOCTOSITEBHO HPOBOIMBIC
XAMHUYECKUE PEAKIUU C IOMOIIBIO
POITHOTO S3bIKA U SI3bIKA XUMHH.
CobmroaTh MmpaBuia U MPUEMbL
Oe3omacHOl PadOThl ¢ XUMUYECKHUMHU
BEIIECTBAMH U JJAOOPATOPHBIM
00opyToBaHUEM
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IIpakTnyeck
ast

pabdoTa Ne 6.
«CuHre3

CHHTe3 pTHIIaeTaTa

[IpoBOaAUTE XUMUYECKUI
9KCIIEPUMEHT IO MOTY4EHHIO
STHUJIALIETATA.

HabaronaTh 1 onuchIBaTh




STUJIancraTa»

CaMOCTOSITEILHO TIPOBOANMBIC
OIBITHI C TIOMOIIBIO POTHOTO SI3bIKA U
SI3bIKa XUMHH.

CoOumoaTh paBHiIa U IPUEMBI
Oe3omacHol PabOThl C XUMHUYECCKUMHU
BEIIECTBAMU 1 1a00OpPaTOpHBIM
000pyToBaHNEM
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MHuoroo0pa3su
e
KapOOHOBBIX
KHCJIOT

HenpenenbHbie u
apoMaTHYECKHE

KUCJIOTBI: 0COOCHHOCTH UX
CTPOEHUS U CBOMCTB.
IIpumenenue

OCH30IHON KUCIIOTHL. Bhiciine
HeTpe/eNbHbIe KapOOHOBBIE
KHCJIOTBI.

JIByxOCHOBHBIEC KapOOHOBBIE
KHCJIOTBI: OOIIHE CITOCOOBI
MTOJTy4EHHMSI, 0COOCHHOCTH
XUMHUYECKUX

cBoiicTs. [l]aBeneBas u
MaJIOHOBas KUCIIOTa KaK
MIpEeCTaBUTENTH
TUKapOOHOBBIX KHICIIOT.
Apomatmdeckue
TUKapOOHOBBIE

KHUCIIOTHI ((hTaneBas,
m3odraneBas

u TepedTaneBast KHCIOTHI).
ITonsiTue o
THAPOKCHKapOOHOBBIX
KHCITIOTaX U UX
MIPEICTaBUTENSIX

MOJIOYHOM, TMMOHHOH,
SIOTTOYHOMN U

BUHHOM KHCJIOTax. 3Ha4YE€HUE U
IIPUMEHEHNE KapOOHOBBIX

Has3wiBaTh HenpeenbHbIE,
apoMaTH4ecKue, JMKapOOHOBEIE U
TUIPOKCUKapOOHOBBIE KUCIIOTHI 110
TPUBHAIBHOW U MEXyHApOJHON
HOMEHKJIAType.

OOBSICHATB DNIEKTPOHHOE CTPOCHUE
MOJIEKYJT U3y4YEHHBIX BEIIECTB.
XapakTepu3oBaTh BaKHEUIINE
XUMHYECKUE CBOMCTBA KapOOHOBBIX
KHCJIOT.

JleMOHCTpUPOBaTh MIOHUMaHNE
3Ha4YeHHsI KapOOHOBBIX KHUCIIOT.

ConocTaBisTh XUMHYECKHE
CBOMCTBA HETpeAENbHBIX,
apOMaTHYECKHX, TUKapOOHOBBIX

THJIPOKCHKAPOOHOBBIX ~ KHCIOT €
00IacTIMHU TTPUMEHEHHS




KHUCJIIOT

72 | Pemenue Brimonnenue ynpaxHeHHi IO Hcnons30BaTh anropuTMbl Ipu
3a1a4 u Teme «KapOoHOBBIE KHCTIOTBDY, pelleHnH 3a/1a4.
BBIITOJTHEHUE Ha COCTaBJICHHE ypaBHeHI/Iﬁ CocTaBisTh YpaBHCHUA 10
YOPAKHEHUH | peakLuii, 3a/IaHHBIM CXEMaM IpeBpallcHUN
I10 TEMEC COOTBCTCTBYIOIIUX 3a1aHHBIM
«KapboHoBbIe | cxemam, copepKalluM
KHCIIOTBI» HEW3BECTHHIE BEIIECTBA.
Pemenue 3agau,
BBIBOJI MOJIEKYJISIPHOM
(hopmyIbl
KapOOHOBBIX KUCIIOT.
CocraBnenne cxeM CHHTE3a
3aIaHHBIX COESIUHEHUHN
73 | O6o6maromy | 3agaHus MO COCTABICHHUIO CucremMaTH3npoBaTh U 0000IIATH
1 ypok YpaBHEHUI peakiuii ¢ TIOJIyYEHHBIE 3HaHUS O CTPOCHUH,
o TEeMe | yJacTuem CBOMCTBAX, MOJTy9EeHUH u
«Kucnoponco | kucioponcoaepkaiux IPUMEHEHUH KHUCIIOPOACOAEPKALINX
Jeprkaliue OpPraHNYEecKUX OPTraHUYECKUX COCIUHEHUI.
OpraHWYEeCKHEe | COCTMHCHUM; PEaKITHiA, CocTaBisTh 00001IA0NINE CXEMBI.
COEIMHEHUS» | WIIKOCTPUPYIOIIUX OnuceIBaTh T€HETUUECKUE CBS3U
IeHETHYECKYIO CBSI3b MEXAY U3Y4EeHHBIMH KJIAaCCaMHU
MEXIY HUMU. OPTaHUYECKUX COCIUHEHUI
CocrasrieHne ypaBHEHUH 1O
3aJJaHHBIM CXeMaM
MpeBpaIeHUN
74 | KontponsHas | KoHTponb 3HaHWMIA 11O TeMe OcymecTBIATh TO3HABATENHHYIO
pabdora Ne 3 | «Kucmopomconepxarime pediekcuro B OTHOIIICHUH
1o TEeME | OpraHUYECcKHe COOCTBEHHBIX JOCTHXEHUI B
«Kucnopon- COCAVHEHUS» mpolecce peleHuss y4eOHbIX U
cofiepskarue MO3HABATEIbHBIX 33724
OpraHNYecKHe
COCAMHEHUS»

TEMA 5. A30T- U CEPOCOAEPXKAIIUE COEJMUHEHMUSI (5 YACOB)




75 | AMHUHBI Awmunbl. Knaccudukanus mo Ha3biBaTh aMMHBI 110 TPUBUAIEHON
THUITY YTJIIEBOAOPOAHOIO 1 MEXIYHapOAHOH HOMEHKIIAType.
paavKana u Yucity OOBSICHATB DNEKTPOHHOE CTPOCHUE
aMUHOTPYTII B MOJIEKYJIE, MOJIEKYJ U3yYEHHBIX BELIECTB.
HOMEHKJIATypa, U30MEpHUs XapakTepu30BaTh BAXKHEHUIINE
aMUHOB. (u3nUecKre U XUMHUYECKHE CBOWCTBA
[lepBuuHBIe, BTOPpUYHBIE U aMUHOB.
TpPETUYHbBIE AMHHBI. IIporuno3zupoBaTh BO3MOXHOCTh
OJNeKTpOoHHOE U MPOTEKaHUS] XUMUYECKUX PEaKITHii
MIPOCTPAHCTBEHHOE CTPOEHHE Ha OCHOBE 3HAHHI 00 3JIEKTPOHHOM
MpeAeTbHBIX aMHHOB. CTPOEHUH BEIIIECTB.
duzuveckue OOBSCHATH MPOTEKAHNE XUMUIECKUX
CBOWCTBAa aMUHOB. AMHUHBI KaK peakuuii MexJay OpraHUYECKUMU
OpTaHUYeCKHe OCHOBAHUS: BEIIECTBAMH, HCIIONIb3YS
peaxumn 3HaHHA 00 WX  MEXaHH3Max.
¢ BogoH, kucioramu. Conu XapakTepru3oBaTh METO/IBI
ATKUJIAMMOHUS. MOJTyIEHHSI aMHUHOB.
Peakuus ropenus XapakTepu3oBaTh IMOTPEOUTEIHLCKUE
aMUHOB. AJIKMITUPOBaHHUE U CBOICTBA N3YYEHHBIX BEIIECTB.
alMUINPOBAHNE AMHUHOB. Habmnronats 51 OIHCHIBATH
Peakunn amMmuHOB JIEMOHCTPHPYEMBIE OIIBITHI
C a30TUCTON KUCIIOTOM.
ITonydyeHnne aMMHOB
AJKWINPOBaHUEM aMMHAKa
1 BOCCTAHOBIICHHEM
HUATPOIPON3BOIHBIX
YII€BOJOPOIOB, U3 CIIUPTOB.
IIpumeHeHrie aMUHOB B
(hapMareBTHIECKOM
MIPOMBIIIUIEHHOCTH.
Jdemoncrpanun. OCHOBHbIE
CBOWCTBa aMHHOB

76 | Apomatnyec | ApoMaTHYeCKHe aMUHBI. OOBACHATH DIIEKTPOHHOE CTPOCHHE

KHE aMUHBI AHWINH KaK IPeICTaBUTENb MOJIEKYJT apOMaTHYECKUX aMUHOB.

apOMaTHYECKHX aMHHOB.
CrpoeHue aHWIMHA.

XapakTepu3oBaTh BaxKHEUIINE
XUMHYECKUE CBOMCTBa




B3aumHoe BimsiHUE TPy
aTOMOB

B MOJICKYJIC aHMIIMHA. BriusHue
3aMECTUTENIEN B
apOMaTU4ECKOM

AApC Ha KUCJIOTHBIC U
OCHOBHBIE CBOICTBA
apunaMuHOB. [Tpyu4nHbL
oc1a0IeHHsI OCHOBHBIX
CBOMCTB aHHUJIMHA B CpaBHCHNUN
C aMUHaMHn

IPEINBHOTO Psja.
XUMUYECKUE

CBOMCTBA aHUJIMHA: OCHOBHbIE
CBOMCTBA (B3aMMOJIEHCTBHE C
KHCJIOTaMH); PEaKIIuu
3aMeIleHHs B apOMaTHIECKOE
A1po (TaJIoreHUPOBaHUE
(B3aumoyeiicTBrE C

OpOMHOI BOIIO¥ ), HUTPOBAHHE
(B3amMoJeicTBIE C a30THOM
KHCIIOTOH), CYyIh(HUPOBAHUE);
OKHCIICHH €;alIKUITUPOBAHHUE U
aIMINPOBAHNE TIO ATOMY
azora). [lomygenue

aHWIMHA (peakiys SUHIHA).
AHWINH KaK ChIpbe IS
ITPOM3BO/ICTBA AHUIMHOBBIX
kpacutenei. CHHTE3bI Ha
OCHOBE aHWJIMHA.
JdemoHcTpanum.
KadectBennplie peakiiuu Ha
AHWINH. AHUITUHOBBIE
KpacuTenn

apOMAaTUYECKUX aMUHOB.
[Iporao3upoBaTh BO3MOXKHOCTb
MPOTEKaHUS XUMUYCCKUX PEAKITHI
Ha OCHOBE 3HaHUU 00 3JIEKTPOHHOM
CTPOCHUU BEIIECTB.

OOBSCHATH MPOTEKAHUE XUMHUCCKUX
peakuuii Mexay OpraHUYECKUMU
BEIIECTBAMHU, UCIIOIB3YS

3HaHHUA 00 MX  MEXaHU3MaXx.
WnentuduumpoBaTth apoMaTUYECKUE
aMHUHBI C TIOMOIIBI0 Ka4eCTBEHHBIX
peaKIuu.

CorocTaBisiTh XUMUYIECKHE
CBOICTBa apOMaTUYECKUX aMUHOB C
00acTIMU TPUMEHEHHUS.
XapaxkTepu3oBaTh MOTPEOUTENHCKIE
CBOICTBA W3YYCHHBIX BEIIIECTB.
XapaktepuzoBaTh METO/IbI
MTOJTYIECHUS ApOMATHIECKUX aMUHOB.
HccnenoBath CBOMCTBA U3ydYaeMbIX
BEIIIECTB.

Habmonats u OIHCHIBATH
JIEMOHCTPHUPYEMBIE OTIBITHI
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Ierepouukn
HYECKUE

I'ereponukinel. @ypan u
MIUPPOIT

OOBACHATH SJICKTPOHHOC CTPOCHUC
MOJICKYJT U3YUCHHBIX BCIICCTB.




COCIMHEHUs | Kak IIPENCTaBUTEIN XapakTepu30BaTh BAXKHEUIIINE
TSI TUYICHHBIX XUMUYECKUE CBOUCTBA T€TEPO-
rerepouukios. [Ipupona LUKJIAYECKUX COCAVHEHUM.
aPOMAaTUYHOCTH MATUUYIICHHBIX OOBSCHATH MPOTEKAHNE XUMUYECKUX
TeTEePOLUKIIOB. DJIEKTPOHHOE peakuuii Mexay OpraHUYECKUMU
CTPOEHHUEMOJIEKYJIBI IUPPOIIA, BELIECTBAMH, UCIIOJIb3YS
ApOMAaTUUYECKUI XapaKTep 3HaHUS 00 X MEXaHU3MaX.
MoJeKyibl. KucinoTHbie IIporao3upoBaTh BO3MOXHOCTb
CBOICTBA UPpOJIA. IIPOTEKAHUS XUMHYECKUX PEAKIIUI
JdemoncTpannu. O6pasiisl Ha OCHOBE 3HAHHI 00 3JIEKTPOHHOM
reTepOoLUKINYECKUX CTPOEHUU BELIECTB.
COCIMHEHUI XapakTepu3oBaTh MOTPEOUTETHCKHE
CBOMCTBA N3YYEHHBIX BEIIECTB
78 | lectnunenn | [TupuauH Kak MpeacTaBUTENb OOBSICHATB DNIEKTPOHHOE CTPOCHUE
bIE IIECTUYJIEHHBIX FE€TEPOLUKIIOB. MOJIEKYJI U3YYEHHBIX BEILIECTB.
TETEPOIUKIN | DIEKTPOHHOE CTPOCHHE XapakTepu3oBaTh BaKHEUIINE
YecKue MOJIEKYJIBI XUMHYECKUE CBOMCTBA T€TEPO-
COCIMHEHUs | NMUPUAVHA, APOMATHUECKUI LUKJIAYECKUX COCANHEHUI.

XapakTep MOJICKYJIbI.
OcHOBHBIE CBOIICTBa
nupuanHa. Paznuuue B
MIPOSIBIIEHUH OCHOBHBIX
CBOMCTB IUppoOJIa

Y MTUPUIIHA.

Peakuuu nupuauHa:
3JEKTpOoUITEHOE 3aMEIICHHUE,
THAPUPOBAHUE,

3aMelIeHrne aTOMOB BOJOPOa
B O-TIOJIOKEHHUW Ha
THAPOKCOTPYIIITY.

[IuKONMMHBI ¥ UX OKUCIICHHE.
Kemo-enonvnas maymomepus
0-2UOPOKCUNUPUOUHA.
[IpencraBnenue 06 nMuazone,
nunepuoune,

MMAPUMHITHE, HUKOMUHE,

OOBACHATH MPOTEKAHNE XUMUUIECKUX
peaknuii MEXIy OpraHWYECKUMHU
BEIECTBAMH, UCITIOIB3YS

3HAHHUA 00 UX MEXaHU3MaX.
[IporHo3upoBaTh BO3MOXKHOCTb
MPOTEKAHUSA XUMHICCKAX PEaKInit
Ha OCHOBE 3HAHHK 00 JICKTPOHHOM
CTPOCHHUH BEIIECTB.

OOBACHATH BIVSIHAE N3yYEHHBIX
BEILECTB U 10 aHAJIOTUM C HUMH
HEN3y4YeHHBIX MPEICTaBUTEEH
TOMOJIOTUYECKHX PSIIOB HA KHUBBIC
OpPTaHHU3MBIL.

XapakTepru3oBaTh OHOIOTHIECKYIO
POIbh H3yUEHHBIX BEIIECTB




amponuHte, IypuHE,
MTyPUHOBBIX U
MUPUMHUANHOBBIX OCHOBAHHAX
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O06o061aroIe
e
MTOBTOPEHHUE
110 TeMe
«A30T- 1
cepocoepka
e
OpPraHHYECKU
e

BEILECTBAY»

3aaHus 10 COCTABICHUIO
YPaBHEHUH pPeaKiuil ¢
y4acTHEM a30T- U
cepocoepKaIlnx
OpPTaHUYECKHUX
COEAMHEHU; peaKlui,
WJUTIOCTPUPYIOLITIX
TEeHETUYECKYIO CBA3b
Mexay HuMu. CocTaBieHne
YpaBHEHUH 10 3a/IaHHBIM
CXeMaM IpeBpalleHU

CucreMaTH3UpoOBaTh U 0000IIATH
IMOJIYUYCHHBIC 3HaHWA O CTPOCHUH,

CBOMCTBAX, MOJIy4EHUH u
MpUMEHEHUH a3oT- u
CEepoCoIepKALIIX

OpraHU4YeCKUX COCTUHEHUH.
CocTaBnaTe 0000IIAIONINE CXEMBI.
OmnuceIBaTh TEHETUYECKUE CBS3HU
MEXKTY U3YICHHBIMU KJIACCAMU
OpTraHU4eCKUX COCIUHEHUH.
[IpoBOIUTE pacyeThl MO0 XUMHUIESCKAM
dbopmysIaM BEIIECTB U YPaBHEHUSIM
XUMHYECKUX pEaKLMil

TEMA 6. BUOJIOTUYECKU AKTUBHBIE BEIHIECTBA (16)

80 | Obmas Oo6mas dhopmysia yrieBoa0B. XapakTepru30BaTh COCTaB YIJICBOJOB
xapakrepuct | Knaccuduxarus yrieBonos. U UX KJIaCCH(UKALHIO.
HKa MoHo-, onuro- u [Iporuo3upoBathb CBOMCTBA
YTJIEBOZIOB IIOJIMCaXapHIbL. HEU3YYEHHBIX BEIIECTB 110 aHAJIOTUU
[Mpumenenue u OGromornyeckas C U3Y4YECHHBIMH BEIIECTBAMU TOI'O ke
posib yrieBonoB. OkucieHue TOMOJIOTHYECKOTr0 psija.
YIJIEBOZIOB - MCTOYHUK PackpsiBaTh OMOIOrHYECKYIO POJIb
9HEPTUU JKUBBIX OPraHU3MOB YIJIEBOJIOB
81 | Crpoenue dusnyecKkrue CBOMCTBA U XapakTepru30BaTh CBOICTBA
MOHOCaxapy | HaXOXICHUE YIICBOAOB B TJIFOKO3BI Kak BEILIECTBA c
JIOB. npupoze (Ha mpuMepe JIBOMCTBEHHOMN
JluHeliHbIe W | TIIOKO3BI U (PPYKTO3BI). ¢dbyHKIHEH (abJeruA0CTINPTA).
UMKnInYeckd | JInHelHas v nuKInyeckas OOBACHATH AIIEKTPOHHOE CTPOCHUE
€ CTPYKTYpbI | (hOPMBI TIIFOKO3BI B PPYKTO3BI. MOJIEKYJT TIFOKO3EI i PHOO3BI.

Tupanoswvr u pypanosoi.
®opmynbl Ouiiepa 1
Xeyopca. [lonsTtue o
TayTOMEPHH KaK BHJE
H30MEPHU MEXAY

CpaBHUBATh CTPOCHUE U CBOMCTBA
TJTFOKO3BI 1 PPYKTO3EI.
XapakTepu3oBaTb OHOJIOTHYECKYIO
POJIb N3YyYEHHBIX BEIECTB.
HccnenoBaThk CBOMCTBA H3Y4aeMbIX




IMUKJIMYECKON U JIMHEHMHOMN
(hopmamu. OpykTo3a Kak
H30Mep IIIOKO3bl. Prbo3a n
JIe30KCHpU003a.
JdemoHcTpanuu.
PactBOopuMOCTB

YIJICBOJIOB B BOJIC U 3TAHOJIE.
JlaGopaTtopubiii onbiT 11.
CBOIiCcTBa TITIOKO3bI

BCIIICCTB.
HaGmonath u OIKCHIBATh
XAMHUYECKUE PEAKIUU C IOMOIIBIO
POITHOTO S3bIKA U SI3bIKA XUMUH.
CobmroaTh MmpaBuia U MPUEMbI
Oe3omacHol pabOThl C XUMHYECKH-
MU BELIECTBAMH U JIAOOpATOPHBIM
00opyToBaHUEM

82 | Xumuueckue | XuMHUECKUE CBOMCTBA XapaxkTepru3oBaTh CBOICTBa
CBOMCTBa TIIFOKO3BI: OKHCIIEHUE XJIOPHOH TITIOKO3BI Kak BEI[ECTBA c
MOHOCaxapu | WU OpOMHOMN JIBOMCTBEHHON byHKIHEH
JIOB BOJION, OKUCJIEHHE a30THOM (ampermmocnupTa).

KHCJIOTOH, BOCCTAHOBIICHHE B [TporHo3upoBaTh BO3MOKHOCTh
[IECTUATOMHBIN CIHPT, MPOTEKAHUS XUMUYECKUX PEaKIUit
ayunuposauue, Ha OCHOBE 3HAHUI 00 3JIEKTPOHHOM
AnKUIUpOBaHue, CTPOCHHH BEIIIECTB.
HU30MepU3aIINs, OOBACHATH MPOTEKAHNE XUMUUIECKUX
Ka4yeCTBEHHBIE PEaKI[UH Ha peakuuii  MexIy OpraHUYeCKHMU
[TIOKO3Y (9KCITepUMEHTATbHBIE BEIIECTBAMH, HCIIONb3YS
JIOKa3aTeNbCTBA HATMIHS 3HaHHA 00 WX  MEXaHH3Max.
aJbIETUIHON M CIIUPTOBBIX ConocTaBisTh XUMHYECKHE
TPYIIT B TITFOKO3¢), CBOMCTBa TIIIOKO3BI C OOJacTIMHU
CHUPTOBOE M MOJIOYHOKHCIIOE TIPUMEHEHHUSI.
Opokenwe. | TMKO3MTHBIN UnentndunmpoBaTts  TIIOKO3y C
THAPOKCHUJI, €T0 TTOMOIIIBI0 KAYECTBEHHBIX PEAKITHIA.
crierupuIecKue CBOMCTRA. Hab6monaTts u OIIHCHIBATH
[lonsiTre o rIMKO3UIAX. XUMHYECKHE PEAKIUU C ITOMOIIBIO
[lonsTre o rmoKo3uIaX, UX POIHOTO S3bIKA U S3bIKA XUMHUH.
HaXOXJICHUN CobmonaTh npaBuia U MPHUEMBI
B nipupose. [lomyuenne Oe3omacHON pabOTHI ¢ XUMHUYECKAMH
TJTFOKO3HI. BEIIECTBAMH U JIAOOPATOPHBIM
000pyToBaHNEM
83 | HAucaxapunsl | Jducaxapuapl. Caxaposa Kak OOBsCHATD MEXaHU3MBbI

npeaACcTaBUTCIIb
HCBOCCTAHABJIMBAIOIIMX

00pa3zoBaHUs AUCAXAPUIOB.
XapakTepu3oBaTh BAKHEUIINE




nmucaxapuaoB. CTpoeHue,
(hm3HUecKe U XUMHUYECKIE
CBOMCTBa caxapo3bl. ['uaponus
nucaxapuloB. [lonyueHue
caxapa U3 caxapHO# CBEKIIBI.
IIpumenenue

caxapo3bl

XUMHYCCKHE CBOMCTBA AucaxapuaoB.
OnuceIBaTh ITPOMBIIIIJIICHHOC
IMOJIYUCHHUEC CaXapOo3bl U3 IPHUPOJHOIO

CBIPBSI.
CorocTaBisaTh XHUMHAYECKHE
CBOICTBA JIUCaXapuIOB C 00JIACTIMHU
MPUMEHCHHUS.

XapakTepru3oBaTh OMOIOTHYECKYIO
pOJIb IMCaXapuaoB
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ITonucaxapu
IbI

[onmucaxapuapl. Kpaxman,
TJIMKOTEH U IIEJUTI0N03a KaK
OHMONIOrMUECKHE TTOJTHMEPHI.
Kpaxmain kak cMech aMUIIO3bI
N aMHJIOIICKTHUHA,

ero pu3nvecKkrne CBONCTRA.
XUMHUYECKUE CBOMCTBA
KpaxMania:

TUAPOJIN3, KAUCCTBCHHAA
peaknus

C MIOZIOM | €€ TIPUMEHEHHE IS
oOHapyKeHUs KpaxMaia B
MPOAYKTaX MUTAHUS.
Ilenrono3za: crpoenue u
(hu3mdecKue CBONCTBA.
XHUMHUYECKHUE CBOMCTBA
LIEJITIONO3bI:

THUAPOIIH3, 00pa30oBaHNE
CIIO’KHBIX

a¢upos. llpumenenune
Kpaxmana u

nemtono3el. [lpaktuyeckoe
3HAUYEHHE MOTNCAXAPHIOB.
JlaGopaTopHslii onbIT 12.
Omnpenenenne Kkpaxmana B
MIPOJYKTaX MUTAHUS

CpaBHHUBAThH CTPOCHHE U CBOHCTBA
Kpaxmasia U HeJTI0I03bL.
XapakTepu3oBaTh BaKHEUIIINE

XUMHYCCKHE CBOICTBa
MOJIUCAXAPHJIOB.

CorocTaBisiTh XUMHAYECKHUE
CBOMCTBA TIOJINCAXAPUJIOB c
obnactamu

MIPUMEHEHHUSI.

HaOsmronats 154 OITMCHIBATH
CaMOCTOSITEIHLHO MIPOBOIUMBIC
XUMHYECKHE

pEaKIMX C HOMOIIBIO POITHOTO
A3bIKA U SA3bIKa XUMHU.
XapakTepn3oBaTh OHOIOTHIECKYIO
POJIb TIONICAXapUIOB.
NnenTudumpoBaTh Kpaxma ¢
MIOMOIIBIO KAYECTBEHHBIX PEAKIINIL.
Co0ronath MpaBuiia ¥ MPHEMBI
Oe3omacHOl pabOThl ¢ XUMUYECKHUMH
BeIIeCTBAMU W JIaOOpaTOPHBIM
o0opyoBaHHEM




85 | lpakTuyec | IlpuroroBnenne KpaxMaabHOTO IIpoBonuTh XUMHUYECKUI
Kast kneiicrepa. KauectBennas 9KCIEPUMEHT o TUJIPONIU3Y
padoTa Ne 7. | peakuus Ha KpaxMail. Kpaxmaja.

«I'npponus I'maponus kpaxmasa B KUCIOU Habmonath 51 OIACBIBATH
Kpaxmasa» cpeze NMpu KUISTYeHUU CaMOCTOATENBHO MIPOBOJIUMBIE
pacrtBopa. OTIBITHI C TIOMOIIBIO POHOTO SI3bIKA U
OKcIeprUMeHTalnbHOe SI3BIKA XUMHH.
MOATBEPXKACHNE peaKLUU CobmroaTh mpaBuia U MPUEMbL
THAPOJIM3a KpaxMaia Oe3omacHol pabOThl C XUMHYECKH-
MU BelIeCTBAMH U JIAOOPATOPHBIM
000pyToBaHUEM

86 | Pemenne BelnosnHeHNE ypa>KHEHUH 110 Hcrnonp30BaTh alnropuTMsl IpH
3a7a4u TeEME peLIeHny 3a1a4.

BBITIOJIHEHNE | «YTJIEBOMBI», HA COCTABIICHHE CocTaBnaTtp ypaBHEHUS o
YOPKHEHUH | YpaBHEHUH peakuuii, 3a/IaHHBIM CXE€MaM IpEeBpalIlCHUN.

o T€ME | COOTBETCTBYIOIINX 3aJaHHBIM [IpoBOANTE pacyeTsl MO0 XUMUIECKUM
«YTaeBonpl» | cxemaM, CoAeprKalluM (dopMynaM BEIIECTB U YpaBHEHUSIM
HEN3BECTHHIE BEIIECTBA. XUMHUYECKUX PEAKITUil

Pemenue 3aau

87 | XKupsr u | JKupsl kak cloxKHBIE d(OUPBI XapakTepu3oBaTh 0COOCHHOCTH

Macia [JIMIEPUHA U BBICILIUX CBOICTB HUPOB Ha OCHOBE UX

KapOOHOBBIX

KHCTIOT. PacTuTensHbIe U
JKUBOTHBIE KUPBI, UX COCTaB.
duznueckue

CBOMCTBA KUPOB. XUMHUECKHUE
CBOMCTBA KUPOB:
THAPUPOBAHUE,

okucnenue. ['maponus unu
OMBLIEHHE JKUPOB KaK CIIoco0
MIPOMBIIIUIEHHOTO TTOTyYeHHS
COJIEH BBICIIHUX

KapOOHOBBIX KHCIIOT.
lMupporennzanust KUPOB.
[IpumeHeHue KUpOB.

MpbL1a KaKk COJM BBICIIAX

cTpoeHns (KUPHI KaK CIOKHBIC
3(UPHI TIUIEPUHA U BBICIINX
KapOOHOBBIX KHCIIOT).
XapakTepu3oBaTh BaKHEUIIINE
XUMHUYECKHE CBOMCTBA YKHPOB.
XapakTepru3oBaTh 00JACTH MTPHMe-
HEHWSI )KHPOB U X ONOJIOTHIECKYIO

PpOJIBb.
HaOmromate 51 OITNCHIBATH
CaMOCTOATEIBHO MPOBOUMBIC

OIBITHI C IOMOIIBIO POIHOTO SI3BIKA U
SI3bIKa XUMHH.

CoOmronaTh mpaBuia v IPUEMbI
Oe3omacHOi pabOThl ¢ XUMUYECKHUMH
BEIIECTBAMU M JIaDOPAaTOPHBIM




KapOOHOBBIX KUCIOT. Moromue
CBOICTBA MbLIA.
JlabopaTopusiii onbIT 13.
Kupsl 1 ux cBolicTBa

o0opytoBaHUEM
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AMHHOKHUCIIO
ThbI

Cocras, cTpoeHue u
HOMEHKJIaTypa
AMUHOKHUCJIOT.
TI'omonoruueckuii

PSAI IpEeNbHBIX
AMUHOKHUCJIOT.

Hszomepus npedenvHvlx
AMUHOKUCTIOM.
Onmuueckas uzomepus..
®u3nYeCKre CBOMCTBA
MPeaeIbHBIX aMUHOKUCIOT.
OcHo6Hble AMUHOKUCTIOMbI,
obpaszyiowue benxu.
Crioco6b! IoTy4YeHns
AMUHOKHUCJIOT.
AMWHOKHCTIOTHI KaK
aM(oTepHbIC
OpPTaHWYECKHE COSTMHEHHS,
paBHOBECHS B PacTBOpax
AMUHOKHUCIIOT.

CBoiicTBa aMHHOKHCIIOT:
KHCTIOTHBIE U OCHOBHBIE
CBOMCTBA; allWJINPOBAHUE
aMUHOTPYTIITEI; TepUPUKAIIHS,;
pEaKkLHU C a30TUCTOU
kucinoroi. KauecTBeHHbIE
pPeaKIu Ha aMUHOKHCIIOTHI C
ruapokcugom meau (11),
HUHSUOPUHOM,

2,4 -ounumpoghmopbenzonom.
Crernudunyeckue
KaueCTBEHHBIE PEaKITUH Ha

XapakTepu3oBaTh BaXKHEUILINE
XMMHYECKUE CBOMNCTBA aMUHOKHCIIOT.
XapakTepru30BaTh AMHUHOKHUCIIOTHI
Kak am(oTepHbIe OPraHUYECKHE
COCIMHEHUSI.

XapakTepu3oBaTh GYHKIIUH, 00JIaCTH
MPUMEHEHUS aMUHOKHCIOT M HUX
OMOJIOTMYECKYIO POJIb.

HaGmonaTh 1eMOHCTpUpPYEMbIE
MaTepHUabl




apoOMaTUYECKUE U
TE€TEPOLIMKINYECKUE
AMUHOKMCJIOTBI C
KOHILIEHTPUPOBAHHOM a30THOM
KHCIIOTOM, Ha IIMCTECHUH C
areratom ceunna (II).
buonorugeckoe

3HAYCHHE O-AaMHHOKHUCIIOT.
O6nactu npuMeHeHus

AMUHOKHCIIOT.
JdemoncTpannu. O6pasiisl
AMUHOKHCIIOT

89 | [entuas IlenTuael, UX CTpOEHHUE. XapakTepu30BaTh CTPOCHUE U
Ilentuanas cBsi3b. AMUIHBIN Ba)XKHEHIIME XWMHUYECKHE CBOMCTBA
XapakxTep MENTHIHON CBSI3M. TIENTH]IOB.
CunTes nentuaoB. ['uaponms OOBACHATH MEXaHU3M 00pa30BaHUS
TIENTH/IOB Y XapakTep NeNTUAHOHN CBSI3N

90 | benku benku xak npupoaHbIe XapakTepnu3oBaTh OElKH Kak

ouorronmumeprl. CocTaB u
CTpOoeHHUE OCITKOB.

Iepsuunas cmpykxmypa
benkos.

Xumuyeckue memoonl
YCManosieHus
AMUHOKUCIOMHO20 COCMAsa U
noci1ed08amenbHOCHU.
DepMeHTAaTUBHBIN THAPOIIN3
OenkoB. Bropuunas cTpykrypa
OENTKOB: 0.-CITUPAITB,
B-ctpykTypa. Tpernunas u
YeTBEPTHYHAS CTPYKTYpa
oenkoB. Jnucynshuanpie
MOCTUKH U NOHHBIE U
BaH-JIepP-BaaIbCOBBI
(runpodobHbIe)
B3aUMOJEUCTBUSI. XUMHUYECKUE

HOJIUTIEITHIBL.
OnuceBaTh CTPOGHHE U CTPYKTYPHI
Oenka.

XapaxkTepn3oBaTh GyHKIINH, 00JIaCTH
HPUMEHEHUS OenkoB u  ux
OHMOJIOTMYECKYIO POJIb.

WNnentudunrpoBaTsh OemkH c
MOMOIIBEO KAYECTBEHHBIX PEAKITH.
Hab6monaTts u OIIHMICHIBATH
CaMOCTOSITEITBHO MPOBOIUMBIC
XUMHYECKH

PEaKIMK ¢ IOMOIIBIO POAHOTO SI3bIKA
U SI3bIKa XUMHH.

Co0mroaTh paBHiIa U IPUEMBI
Oe3omacHOl pabOTHI ¢ XUMHUYECKUMH
BEIIECTBAMU H JIA00PaTOPHBIM
o0opytoBaHNEM




CBOMCTBa OEJIKOB: THUAPOIH3,
JeHaTypalusi, KaueCTBEHHbIC
(UBETHBIC) peaKIUK Ha OCNIKH.
buonornueckue GpyHkiuu
OCIKOB.

JlaGopaTopHblii onbIT 14.
IIBeTHBIC peakinu OSITKOB

91 | Crpykrypa HyxienHoBBIE KUCIIOTEHI. XapakTepu3oBaTh HyKJIEHHOBBIE
HykienHoBsl | Hykmeosuapl. Hykneotunasr. KHUCJIOTHI KaK MPUPOIHBIE TOTUMEPHI.
X KHCIIOT Hyxnennosslie OnuceiBaTh CTPYKTYPBI
KHCJIOTHI KaK MPUPOIHBIE HYKJIEMHOBBIX KHCIIOT.
nonumMepsl. COCTaB U CTPOCHUE CpaBHHUBATH CTPYKTYphI OEITKOB
HyKJIenHOBbIX kucioT (JJHK u Y HYKJIEMHOBBIX KUCJIOT.
PHK). I'maponus OnucsiBate ctpoenue JJHK n PHK.
HYKJIEMHOBBIX KMCJIOT XapakTepu30BaTh BaXKHEHIINE
XUMHYECKHE CBOMCTBA HYKJIEHHOBBIX
KHCJIOT
92 | buonoruueck | Poib HyKIIEMHOBBIX KHCJIOT B OnepupoBaTh MOHATHSAMU
ast pOIb | JKA3HENEATEIBHOCTH CpEIUIMKALMS»,  «TPAaHCKPUIILHD,
HYKJIEHHOBBI | OPraHH3MOB. (TPaHCIALUA,
X KHUCJIOT Oyakuuu JIHK u PHK. «KOMILJIEMEHTapHOCTbHY,
KommiemeHTapHOCTb. «matpuunass PHK», «rpancnopTHas
I'enernueckuii Koz PHK», «pubocomuas PHK».
OnuceBate ¢yaxmun JJHK n PHK.
PackpbiBaTh OHONIOTHYECKYIO POJIb
HYKJIEHHOBBIX KHCIIOT
93 | IlpakTuuec | Perrenne kauecTBEHHBIX 33714 IIpoBoaUTH XUMHYECKUI
Kas Ha pPaclo3HaBaHUE OKCHEPUMEHT M0 PAaCIO3HABAHUIO
pa6oTa Ne 8. | kuciaOpoAcOAEpKAIIUX KHCIIOPOACOAEpKAIIUX
«nerTn(duK | OopraHNYecKUX COeAMHEHUN OpraHUYECKUX COCAMHEHUI.
anus Habaronats u OIHCHIBATH
OpPTaHHYECKH CaMOCTOATENBHO MIPOBOIUMEBIE
X OTIBITHI C TIOMOLIBIO POIHOTO SI3BIKA H
BEIIIECTB) S3BIKA XUMHH.

CoOmronaTh mpaBuia v IPUEMbI
Oe3onacHOl pabOThl ¢ XUMHUYECKHMU




BEIIECTBAMH U J1TaOOPaTOPHBIM
o0opytoBaHUEM

94 | O6o6marolie | 3agaHus 10 COCTABIECHHIO CucremMaTH3UpoOBaTh U 0000IIATH
e YPaBHEHUI pPeaKiuil ¢ IIOJIyYEHHBIE 3HaHUs O CTPOCHHUH,
MIOBTOPEHUE | y4aCTHEM a30TCOAEPKAIIUX U CBOMCTBaAX, MOJTy4EeHUH u
mo  TeMaM | OMOIOTHYEecKH NPUMEHEHUH  a30TCOACpXAIlUX H
«A30TCONEp | aKTUBHBIX OPTaHHUYECKHX OHMOOTrMYECKH AKTUBHBIX
xKarye u BEIIIECTB. OpPTaHUYECKHX
ouonoruueck | CocraBieHue ypaBHEHHH 110 BemiecTB. CocTaBiATh 0000IIAIOIINE
u 3aJIJaHHBIM CXeMaM CXEMBI.
AKTHBHEIC npeBpalieHui. [TpoBOAKTE pacdeTsl M0 XUMHYECKUM
oprannuecku | Pacdersl 10 XUMHUECKUM ¢dopMynaM BEIIECTB U ypaBHEHUSIM
e BelecTBay | (popMmyrnamM BemecTs U XMUMUYECKUX PEaKIHi

ypaBHEHUSIM
XUMUYECKUX PEaKIIH

95 | Konrponbna | KoHTponb 3HaHWH 1O Teme OcymecTBIATh TO3HABATENBHYIO
A «A3zoTcoaepxariye u pediekcuro B OTHOIIIEHUH
pabora Ne 4 | 6uomOruvIecKu COOCTBEHHBIX JIOCTHKEHU T B
1o AKTUBHbIE OPraHUYECKUE mpolecce  peleHuss Y4eOHbIX U
TeMe BEILIECTBA» MI03HABaTEIbHbIX 33724
«A3zotconep
xKalue u
Ouonoruyeck
U AaKTHUBHBIE
OpraHNYecKH

€ BEILECTBAY

TEMA 7. BBICOKOMOJIEKYJIAPHBIE COEJUHEHUSA (6 YACOB)

96

ITonumepst

OCHOBHBIE IOHSATHS
BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI: MOHOMED,
IIOJTUMED, CTPYKTYPHOE 3BEHO,
CTETeHb MOTNMepPH3aIliH.
OCHOBHBIE CIOCOOBI
TIOITy4eHUS
BBICOKOMOJIEK YIS PHBIX
COCJIMHEHUN: PeaKIInU

OnepupoBaTh MOHATUAMH «MOHO-
Mep», «IOTHUMEPY, «COTIOIIUMEPY,
«CTPYKTYpPHOE  3BEHO», «CTEIEHb
MOJMMEPU3ALIUTI,
«IIOTIMMEPH3aLIHSD»,
«ITOJTMKOHACHCALIH.
XapaxkTepuzoBaThb peakuuu
MOJIMMEpPU3aALUT u
MOJIMKOHICHCALIUT




MTOJIUMEPHU3AIINY U
MMOJIUKOHIEHCALUH.
Cononumepu3zanus. CTpoeHue
U CTPYKTYpa

MOJINMEPOB. 3aBUCUMOCTh
CBOMCTBIIOJIUMEPOB OT
CTPOCHUS MOJICKYJT

KaK CIIOCOOBI IMOJIy4C€HU s BBICOKO-
MOJICKYJISIPHBIX COCHHHCHHﬁ.
OOBACHATE CBs3b CTpOCHUA
nojammepa ¢ €ro CBOMCTBaMH

97 | llonumepnnr | Knaccudukanus noaumepos: XapaxkTepu3oBaTh CBOIICTBa
€ MaTepualbl | IIACTMACCHI (TUTACTUKH), M3YYEHHBIX MTOJIUMEPHBIX

3JaCcTOMEPHI (KaydyKH ), MaTepHaJIOB.
BOJIOKHA, KOMITO3UTHI. OnuceiBaTh CBOWCTBA, CIIOCOOBI
CoBpeMeHHBIE MTACTMACCHI MOJTyYCHHSI u MIPUMEHEHUS
(Tutactukm) (MMOMMUATHIIEH, H3y4YEHHBIX MOJIMMEPHBIX
MOJIATIPOTIFIICH, TIOTUCTUPOT, MaTepHasoB.
TOJIMBUHUJIXJIOPH, XapakTepru3oBaTh MOTPEOUTETHCKIE
¢ropornacr, CBOMCTBA M3YYECHHBIX BEILECTB
oI THIICHTEped Tamar,
aKpUI-0yTaIMEeH-CTUPOITHHBINA
IIJIACTHK, TTOTMKApOOHATHI).
TepMmoriacTUYHBIE U
TEpPMOpEAKTUBHBIE MTOTUMEPHI.
denonhopMabIeruIHbIe
CMOJTBI.
KomnozutHbIe MaTepuaibl.
ITlepcnexmusol
UCTIOIb308AHUSL KOMHO3UMHBIX
Mamepuanos. Yeneniacmuxu

98 | Ilonumepusl | BosokHa, X Ki1acCH(pHKAIHSL. XapakTepuzoBaTh CBOMCTBA

e marepuansl | [lpupoaapie n xuMudeckue M3YYEHHBIX TTOTUMEPHBIX

BOJIOKHA. VICKyCCTBEHHBIE MaTepHasoB.
CHHTETHYECKHEC BOJIOKHA. OnuceIBaTh CBOMCTBA, CIIOCOOBI
[lonsiTre o BUCKO3€e U MOy YSHHSI u MIPUMEHEHUS
aIeTaTHOM BOJIOKHE. M3YYEHHBIX TTOTUMEPHBIX
[Homuadpupaeie u MaTepHasoB.

IIOJIMaMHUIHBIC BOJIOKHA, UX
CTPOCHUC, CBOMCTBA.

XapakTepu3oBaTh NOTPEOUTETHCKHE
CBOHMCTBA M3YYEHHBIX BELIECTB.




IIpakTHueckoe
HCIIOJIB30BAHUE BOJIOKOH.
Onactromepsl. [IpupoaHslii u
CUHTETUYECKHUM KaydyK.
Pe3una u 200HUT.
IIpuMeHenue noaumepos.
Cunmemuueckue nieHKu.

HabGmronats u OIHCBLIBATH
JNIEMOHCTpUPYEMbIE MaTepuaibl U
OIIBITHL.

HabGmronats H OITMCEHIBATh
JIEMOHCTPUPYEMEIE u
CaMOCTOSITEILHO

IMPOBOAMMBIC XUMHWYCCKUE PCAKIIUU C

Membpanwi. MOMOIIBIO POAHOTO S3bIKA
Hosvie mexnonoaeuu u s3plka  xumud. CoOmromars
oanbHetiuezo npaBuia ¥ TpPHEMBbl Oe30MacHOU
CO8EPUIEHCMBOBANUSL paboTsI c XUMHYECKUMHU
NOIUMEPHBIX MAMEPUATOS. BEIIECTBAMH 1 1a00pPaTOpHBIM
JdemoncTpannu. O6pasiisl 00opymoBaHUEM
rutactukoB. Kosrekius
BOJIOKOH. [TommkoHaeHcanus
STHUIICHTITUKOJIS C
TepedTaaeBoil KHCIOTOMH.
JlaGopaTopHblii onbIT 15.
OTHOIIIEHNE CUHTETHYECKUX
BOJIOKOH K pacTBOpam KHCIIOT
U Ienoyen
99 | pakTuuec | Penienne skcriepuMEHTAILHBIX ITpoBoaUTH XUMUYECKUN
Kast 3a/1a4 Ha paclio3HaBaHUe OKCIEPUMEHT II0 PACIO3HABAHHUIO
pa6ora Ne 9. | mactMacc TIacTMacc.
«Pacno3naBa Ha6mronats u OMUCHIBATH
HUE CaMOCTOATENHHO MIPOBOJIUMBIE
IIJIACTMACCH OTIBITHI C TIOMOIIBIO POIHOTO SI3BIKA U
SI3BIKA XMMHH.
CobmonaTh npaBuiIa U MPHUEMBI
Oe3omacHOl pabOTHI ¢ XUMHUYECKUMH
BEIIECTBAMH U JIAOOPATOPHBIM
000pyToBaHNEM
100 | MpakTuuec | Pemenune sxcrepuMeHTAIBHBIX [IpoBomuTH XUMHYECKUIT
Kasi 3a/1a4 Ha paclio3HaBaHHE OKCIEPUMEHT II0 PaCIO3HABAHUIO
pa6ora Nt | BOJIOKOH BOJIOKOH.
10. HabmonaTh u OIHCHIBATH




«Pacno3nasa

CaMOCTOATCIBHO IMPOBOANMBIC

HUE OIIBITHI C TIOMOILBIO POTHOTO SI3bIKA U
BOJIOKOHY SI3bIKa XUMHH.
CoOmomaTh mpaBwia ¢ [PHEMBI
Oe3omacHOl PabOThl ¢ XMMHYECKHMHU
BEIIECTBAMA W JIAOOpaTOPHBIM
000pyToBaHNEM
101 | Urororas
KOHTPOJIbHAs
pabora
102 | 3akmouuren | OGoOIIaroIee MOBTOPSHUE 10 006001aTh 3HAHMS U JICTIaTh BBIBOJIBI
BHBII YPOK Kypcy O 3aKOHOMEPHOCTSAX  U3MEHEHMMU

«Opranudeckast XUMHUSD)

CBOWCTB OpPraHWYECKHX COEAMHEHUU
B 3aBHCHUMOCTH OT UX CTPOCHUSI.
OcCyIIecTBIIATh MTO3HABATEIBHYIO
peduiekcuio B OTHOIICHUH
COOCTBEHHBIX JOCTHIKEHUH B
mpolecce pemeHdus y4eOHBIX |
MTO3HABATEIbHBIX 33141




TemaTnuyeckoe nuiannpoBanue Kypca «Xumus. 11 kiaace»
U3 pacuera 3 4 B HEJEIIIO
(Bcero 99 1)

coeit).

I'mapunel. TonnvBHbIE
JJIEMEHTEL.
Braroponueie rassi:
CBOICTBa 1
MIPUMEHEHHE.
JdemoHcTpanum.

o ml § Tema ypoka | Ocnosnoe conepxanue | Kon-Bo Hata XapakTepucTHKa OCHOBHBIX BUIOB
z @ a 10 TEMaM 4acoB Tnanmpyem | daxruuecka JeITENbHOCTH yqu?Ka (Hfl
s g > asi 51 YpOBHE Y4€OHBIX JI€HCTBHIA)
= 2 dakTuyeckas
TEMA 1. HEMETAJLJIbI (30 yac)
1 | Knaceudukan | Kmaccudukarms Knaccugunmposatsb
Ul IPOCTHIX HEOPraHMYECKHX HEOpraHWYECKUE BEMIECTBA.
BEIIECTB. BEIECTB. DJIEMEHTHI O06001mmaTh 3HaHUS U JeNaTh
BO]IOpOII. METaJlJIbl U HE- BBIBOJBI O 3aKOHOMEPHOCTIX
bnaroponnbie | MeTaibl U UX HM3MEHEHUI
raspl. TIOJIOYKEHHE B CBOICTB HEMETAJUIOB B TIEpPHOAX
< ITepuognueckoit u
= CHCTEME. rpynmnax Ilepuogunyeckoi
; Bonopon. Ilonyuenue, CHCTEMBI.
"‘? (hm3mdeckme ITIporuo3upoBaTh CBOMCTBA
o Y XHUMHAYECKHE CBOMCTBA BOJIOPO/Ia U €ro COeTMHEHMH Ha
= (peaxuun OCHOBE 3HAHHI O MIEPHOANIECKOM
2 C MeTaJllaMu 1 3aKOHE.
? HEMeTaJuIaMH, BOC- XapakTepru30oBaTh HAXOXKICHUE B
= CTaHOBJICHHUE OKCHJIOB U TIPUPOJIE, CBOMCTBA,

OHMOJIOrMYECKYO POJIh M 00JIacTH
HNpUMEHEHUS

BOJIOpO/IA.

HabmonaTs 1 onuchIBaTh
JIEMOHCT-

pHpYEMBIE OIBITHI




I'openue Bonopona

IpakTuyeck | Pemenue [TpoBoauTh, HAOMIOAATH U OMUCHI-

ast IKCIIEPUMEHTAIILHOM BaTh XUMUYECKUI SKCIIEPUMEHT

padoTa Ne 1. | 3aauu 1O MOJTyYEHUIO o

[Nonyuenue BOJIOPOAA MOJTYYEHHIO BOOPOIA.

BOIOpOAa HaGimronaTh 1 OMMCHIBATH CaMO-
CTOATCJIBHO ITPOBOAMMEIC OIIBITHI C
MOMOIIBIO POJHOTO SI3bIKA U
S3bIKA
XHUMHH.
Co0Omonath nmpaBuiia TEXHUKU
besonacuoctu

l"anorens!. lanorensr. O6mmas XapakTepu3oBaTh 0011e

Xitop XapaKTepUCTUKa CBOMCTBA

TIOJITPYIIITEI. raJioreHOB.

®Du3nYecKrue CBOMCTBA
MPOCTHIX BEIICCTB.
3aKOHOMEPHOCTH
W3MEHEHUS
OKHUCJIUTEIBHOM aK-
TUBHOCTH TaJIOTEHOB B
COOTBETCTBUU C UIX
MTOJIO’KEHUEM B
MEepHUOIUYECKON
taomure. [Topsmox
BBITECHEHUS TaJIOTEHOB
13 pacTBOPOB
rajoreHu1oB. XJjop —
ITOJTy4EHIE B
MIPOMBIIIUIEHHOCTH U
n1abopaToOpPHH, PEaKIIHH
C MeTaJIaMH H
HeMeTauiamu. B3au-
MOJIEICTBHIE XJIOpa C
BOJIOH ¥ pacTBOpaMHu
I1EJIOYEH.

OOBACHSITH 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U
CTPOCHHUSL.

O0001IaTh 3HAHMS U JeIaTh
BBLIBO-

ITBI O 3aKOHOMEPHOCTSIX
W3MEHCHUI

CBOICTB TaJIOTCHOB.
[Iporao3upoBaTh CBOMCTBA HENU3Y-
YEeHHBIX JJIEMEHTOB U MX COEINHE-
HHUH Ha OCHOBE 3HAHWH O
TIePHOTH-

YECKOM 3aKOHE.

OOBACHATH B3aUMOCBSI3U MEXIY
HaXOXJICHHEM B TIPHPO/IE,
CBOMCTBaMHM, OMOJIOrHYECKOM
POIBIO M OOJACTSIMH TIPUMEHEHUS
n3ydaeMbIx BemecTB. OOBSICHITH
3aBUCHMOCTH CBOWMCTB XJIOpa OT
CTPOEHHUS €ro MOJIEKYII.
OOBACHATH B3aHMOCBSI3U MEXIY




JdemoHcTpanuu.
ITonyuyenue xmno-

pa (OIBIT B MpOOUpKeE).
JlaGopaTopHbie
onbIThl. 1. [Tomy-
YeHHe XJiopa u
U3yYEHHE €ro

CBOICTB

HaXOXJICHUEM B TIPUPOJIE,
CBOICTBaMH, OMOJIOTHIECKOM
POIBIO M OOJIACTIMY PUMCHCHUS
XJIopa.

XapakTepu3oBaTh
MIPOMBITIICHHBIE

1 1abopaTOpHBIE CIIOCOOBI
noJry4e-

HUS XJIOpAa.

UccnenoBath cBOMCTBA
M3Y9JaeMbIX

BEIIECTB.

Habnronath leMOHCTpUpYEMbIE U
CaMOCTOSITEIIFHO MPOBOTUMEIE
OTIBITHL.

Hab6mrogaTs XuMHudeCKre peakiiuu
Y OTHICHIBATH UX C TIOMOIIBIO
PYCCKOTO SI3bIKA U SI3bIKa XUMUH.
Cobironath nmpaBuiia TEXHUKH
beszonacHoctu

Kucnoponusie
COCIIMHEHUS
xJiopa

Kucnoponnsie
COEIMHEHUS XJIOopa.
I'unoxynopuTsl, Xaopat
Y TIEPXJIOPATHI KaK

THITMYHBIC OKUCIINTCIIN.

JemoHcTpanuu.
OKHCIUTENbHBIE
CBOMCTBa pacTBOpa
THUTIIOXJIOPUTA

HaTpUAL.
JlabopaTopHble
onbIThI. 2. O3HaKOM-
JICHHE CO CBOHMCTBaAMM
XJIOPCOJIEPKAIINAX
oTOenuBaTenen

XapakTepuzoBaTh CBOWCTBA
KHCJIO-

POIHBIX COEAMHEHUN XJI0pa.
ConocTaBisITh XUMHUIECKHE
CBOICTBA KHCIIOPOJHBIX COETIHE-
HUH XJI0pa ¢ 00JIacTsIMHU IpUMEHe-
HUSL

UccnenoBatek cBOMCTBa
M3y4aeMbIX

BEIIIECTB.

HabmonaTs teMoHCTpUpyeMbIe U
CaMOCTOSATEINHHO TIPOBOUMBIC
OTTBITHI.

HabmonaTh XMMUYECKHE pEaKIiuu
Y OITMCHIBATH UX C TIOMOIIHIO
POJIHOTO SI3bIKA U SI3bIKA XVMHH.




CobmroaTh MpaBUia TEXHUKH
0€e30IacHOCTH

XJ10poBOZIO- I'anorenoBogopoas! - OOBSCHATH 3aBUCUMOCTh CBOWICTB
pon. ConsiHast | moimy4deHue, BEIIECTB OT UX COCTaBa U
KHCJIOTa KHUCJIOTHBIC U CTPOCHHUH.
BOCCTaHOBHUTENBHEIE [Iporao3upoBaTh CBOWMCTBA COCIHU-
cpoiictBa. ConsaHas HEHMI HA OCHOBE 3HAHUH O
KHCJIOTA U €€ nepuo-
conu. KauecTBeHHBIC JIMYECKOM 3aKOHE.
peakuuu Ha XapakTepu3oBaTh CBOMCTBA
TraJIOr€Hua-uOHBI XJIOpO-
JlaGopaTopHbie BOJIOPOJIA U COJISTHOW KHUCIIOTHI.
onbIThl. Kauect- CoIocTaBIsSITh XUMHIECKHE
BEHHas peaKIvsl Ha CBOICTBa XJIOPOBOAOPOA U
raJoTeHHUI-UOHBI COJISTHOHM KHUCIIOTHI C 00JIaCTSAMH
IIPUMCHCHUA.
XapaktepuzoBaTh
IIPOMBITIIJICHHBIC
1 1ab60paTOpHBIE CLIOCOOBI
MoJyde-
HUSI COJISTHOM KHMCJIOTBI.
WneatuduuupoBatk raioreHu -
MOHBI C IIOMOIIBIO KaYeCTBEHHBIX
peaKIui.
HabmonaTs 1 onuchiBaTh
€aMoCTO-
STEIBHO TPOBOJANMBIE OIBITHI.
Cobironath nmpaBmiia TEXHUKH
0e301macHOCTH
IpakTuueck | Pemenue [IpoBoaWTE, HAOMIOAATH U OMVICHI-
asi AKCIIEPUMEHTAIBHBIX BaTh XUMUYECKAN HKCIIEPUMEHT
pa6oTa Ne 2. | 3a7a4 IO MTOJTyYEHUIO o
[Homyuenne XJIOPOBOJIOPOJA MONTYYEHHIO XJIOPOBOIOPOIa U
XJIOPOBOJZIOPOJ] | M COJISTHOM KUCIIOTHI COJISTHOW KHCJIOTHI.
a ¥ COIISTHOM HabmonaTh 1 onuchiBaTh caMo-
KHCIIOTHI CTOSITEIPHO TIPOBOIMBIE OITBITHI C




MTOMOIIBIO POJHOTO S3bIKA U
SI3BIKA

XUMUH.

CobmroaTh MpaBUia TEXHUKH
0€30I1aCHOCTH

dtop, Opom, dusnyeckre CBOMCTBA 006001maTh 3HaHUS U Je1aTh
WO U UX MIPOCTHIX BEIIECTB. BBIBO-
COCJIMHCHUS OCOOCHHOCTH XUMUH JIbI O 3aKOHOMEPHOCTSX
¢ropa. W3MEHCHU I
OCOOCHHOCTH XUMUH CBOWCTB T'aJIOTCHOB.
Opoma u noza. IIporao3upoBaTh CBOWCTBA COENHU-
KagectBennas peakumst HEHUH Ha OCHOBE 3HAHUHU O
Ha HoJI. nepuo-
JleMoHCcTpanuu. JTUTYECKOM 3aKOHE.
OnbITEI ¢ OPOMHOM OOBACHATH 3aBUCHMOCTBH CBOWCTB
BOJIOM. BEIIIECTB OT UX COCTaBa U
JlaGopaTopHbie CTPOCHHSI.
onbIThl. 3. CBOICTBa XapakTepuzoBaTh CBOWCTBA
OpoMa, nojia M ux CoJieit ¢ropa,
Opoma, 1oJ1a ¥ X COCTUHCHHU.
ConocTaBisITh XUMHUIECKHE
cBoiicTBa (propa, Opoma, nona u
WX COETUHEHHI C 00JIacTIMU
TIPUMEHEHHUSI.
UccnenoBatk cBOMCTBA
M3y4aeMBbIX
BEIIIECTB.
HabmogaTs teMoHCTpUpyeMBbIe
1 CaMOCTOSITEIIEHO IPOBOANMEIE
OTTBITHI.
HabmonaTh XUMIYECKHE peaKIiuu
Y OIHCHIBATH UX C TIOMOIIHIO
POIHOTO S3bIKA U S3bIKA XUMHUH.
Cobmronath mpaBuiia TEXHUKH
0e30IacHOCTH.
XaabKOreHbl DNeMEHTHI MTOTPYIIIThI XapakTepru3oBaTh 00IIHE




KHCIIOpOJIa.

OOmias xapakTeprucTHKa
MO PYIIITHL.
du3nuecKrue CBOMCTBa
MIPOCTHIX BEIICCTB

CBOICTBa

XaJbKOTCHOB.

OOBICHATH 3aBUCUMOCTH CBOHCTB
BEILIECTB OT X COCTaBa M
CTPOCHHUSI.

O60011aTh 3HAHUS U JCTIATh
BBIBO-

JIbI O 3aKOHOMEPHOCTSIX
U3MEHCHUM

CBOWMCTB XaJIbKOT€HOB.
IIporao3upoBaTs CBOWCTBA HENU3Y-
YEHHBIX 3JIEMEHTOB M UX COCIUHE-
HUI Ha OCHOBE 3HAHUI O
TIepHOTH-

YeCKOM 3aKOHE.

OOBACHATH B3aHMOCBSI3U MEXIY
HaXOXXJICHUEM B TIPHPOIC,
CBOMCTBaMM, OMOJIOrMYECKOM
POIBIO M OOJACTSIMH TIPUMEHEHUS
M3y4aeMbIX BEIECTB

O30H —
aJUTOTPOITHAS
MoauQUKAIIHSI
KHCI0poaa

O30H KaK aJuIOTPOITHAS
Moau(UKALIHS
kuciopopa. IlonyyeHue
030Ha.

O30H KaK OKHCITATEIb.
ITo3utuBHAA

Y HeraTUBHAas POib
030HA B OKpY>KarOIIEH
cpene. CpaBHeHUE
CBOMCTB 030Ha U
KHCTIOpOoAa

XapakTepu3oBaTh 030H Kak aJuio-
TPOIHYIO MOJTUGDUKAIHIO KHCIIO-
pona.

CorocTaBisTh Poiib 030HA B BEpX-
HUX ¥ HIOKHUX CIIOSX aTMOCQEpHI.
OOBACHATH 3aBUCHUMOCTH CBOWCTB
030Ha OT €ro CTPOCHUSI.
CpaBHHUBAThH CBOMCTBA 030HA U
KHC-

Joposa.

OOBACHATH B3aUMOCBSI3U MEKTY
HaXOXKICHUEM B TIPUPOJIE, CBOMCT-
BaMH, OMOJIOTHYECKOH POJIBIO 1
00JIACTSIMU IPUMEHEHHSI 030Ha




10 | Ilepokcun Bona u nepoxcun XapakTepu3oBaTh BOJY U

BOZIOPOAA U BOZIOPOAA KaK MIEPOKCHJT BOAOPOA KaK

ero BO/IOPO/IHBIE BOJIOPO/IHBIE COETUHEHUS

MIPOU3BOAHBIE | COETUHEHUS KHCIIO- KHCIOPOAA.
pona - cpaBHEHUE CpaBHUBAThH CBOMCTBA BOJIBI U TI€-
cBoMcTB. Ilepokcun pOKCHIa BOAOPOIA.
BOJIOpOJIa KaK XapakTepu3oBaTh IEPOKCH BOJO-
OKHCITUTENb poJia KaK OKHCIUTENb U BOCCTaHO-
N BOCCTAHOBHTCIIb. BUTCIIb.
ITepokcuabl METAIIIOB. CoIocTaBIsSITh XUMHYECKHE
JlaGopaTopHbie CBOICTBA MEPOKCHUIA BOAOPO/IA C
onbIThL. Paznoxenue 00JIACTSIMUA IPUMEHEHHSL.
MEPOKCH/Ia BOAOPOAA. Habnronath 1 onmuceIBaTh camo-
JlaGopaTopHbie CTOSITENBHO MPOBOJIMMBIE OIBITHI.
onbIThl. OKUCITEHNE Cobmroaats mpaBuiia TEXHUKH
HWOIH]I-NOHOB Oe3omacHOCTH
TIEPOKCHIOM
BOJIOPOJIa B KUCIIOM
cpene

11 | Cepa Cepa. Ammorpornms OOBACHATH DIEKTPOHHOE

cepnl. duznueckue u
XUMUYECKUE CBOWCTBA
cepsl (B3anMMOJICHCTBIE
C MeTaJIaMH,
KHCITIOPOIOM,
BOJIOPO/IOM, PaCTBO-
pamu 1ienovei,
KHCIIOTaMH-OKHCITH-
TEISIMH).
JemoncTpanuu.
IInaBneHue cepsl.
T'openue cepsl B
kucinopoze. B3au-
MOJIeHCTBUHE XKele3a ¢
cepou

CTpOEHUE
MOJIEKYJI U3yYEHHBIX BEILIECTB.
OOBACHATH 3aBUCUMOCTh CBOMCTB
CepHI OT €€ CTPOEHHUS.

Nmers npencTaBieHne 0 BaKHEH -
HIMX XMMUYECKUX CBOMCTBAX
CEpBHl.

OOBACHATH B3aHMOCBSI3U MEXIY
HaXOXKIECHUEM B IIPUPOJE, CBOMCT-
BaMH, OMOJIOTHYECKOH POJIBIO 1
00JIaCTSIMU IPUMEHEHHS CEPBI.
XapakTepu3oBaTh
MIPOMBIIILTICHHBIE

1 J1a00paTOpHEIE CITOCOOBI
noiy4e-

HUSI CEPBI.




HabaronaTts n onuceIBaTh
JIEMOHCT-
pUpPYEMBIE OIBITHI

12 | CepoBogopon, | CepoBomopos — OOBSCHATH 3aBUCUMOCTH CBOWCTB
CYIb(UIBI, IIOJIyY€HU e, KUC- BELIECTB OT UX COCTaBa U
CepHHCTI:Iﬁ JJOTHBIC N CTPOCHHUH.
ras BOCCTaHOBUTEIIbHBIC IIporao3upoBaTh CBOKWCTBA COENHU-

croiictBa. Cynbhusl. HEHUU HA OCHOBE 3HAHUM O MEPU-
CepHHUCTHIH ra3 Kak OJTMYECKOM 3aKOHE.

KHUCJIOTHBIN OKCHJI. OOBSCHATH B3aUMOCBSI3U MY
OKuCIUTENLHBIE U HaXO0XACHUEM B IIPUPOJC,
BOCCTAHOBUTEIILHBIE CBOMCTBaMHM, OMOJIOTHYECKOU
CBOICTBa CEPHHUCTOTO POIBIO M OOJIACTSIMH PUMEHEHUS
raza. [lomyuenue M3y4aeMbIX BEUIECTB.

CEpHHUCTOro Tasa B XapakTepru3oBaTh CIIOCOObI MOy~
MIPOMBITIJIICHHOCTU U YeHHs U CBOMCTBA Hn3y4acMbIX BE-
nabopatopuu. CepHuc- IECTB.

Tas KUCJIOTa U ee COJH. HabmtonaTs 1 onuchiBaTh
JdeMoHcTpaumnu. JIEMOHCT-

I'openue cepoBo- PUpPYEMBIE OIBITHI

nopona. OcaxxacHue

Cynb(OHIOB.

CBoiicTBa CEPHUCTOTO

rasa

13 | Cepubiit CepHBIN aHTHIPH]I. OOBACHATH DIEKTPOHHOE
AHTUIPUT U CepHast KuCIOTA. CTpOEHHE
cepHas CBoiicTBa KOHIIEHTPH- MOJIEKYJT U3y4EHHBIX BEIECTB.
KHUCJI0Ta pOBaHHOM 1 pa30aBiicH- Nmerh npescTaBieHne 0 BaKHEH -

HOI CEepHOU KUCIOTHI.
[eiicTBUE KOHLIEHTpHU-
POBaHHO cepHOI
KHCIJIOTHI Ha caxap,
MeTaJllbl, HeMeTaJlIbl,
CYIb(UIBIL.
Tepmuueckas ycTou-
YHBOCTb CYNb()aTOB.

IIMX XUMUYECKUX CBOHCTBAX
CEPHOr0 aHTUAPUJIA U CEPHOU
KHCJIOTBI.

ComnocTaBisiTh XUMHUYECKHE
CBOICTBa CEPHOI KUCIIOTHI C
00JIaCTSIMUA IPUMEHEHHSL.
Uccnenosarts cBoiicTBa
M3y4aeMBbIX




KauectBennas peaxius
Ha CEpHYI0 KHCJIOTY U
ee conu. Tuocepuasn
Kucioma u
muocynbgamot.
JdemoHcTpanuu.
[lelicTBUE KOHLIEHTPHU-
POBaHHOH CEpHOM
KHCJIOTHI Ha MeIb U
caxaposy.
JlaGopaTopHbie
onbIThL. 4. 3yueHue
CBOICTB CEpHOI
KHCJIOTBI U €€ COJEN

BEILIECTB.
WnentuduuupoBatsb Cynb(UTH 1
Cynb(}aThl ¢ MOMOIIBIO Ka4eCTBEH-
HBIX PEAKLIUM.

Habnronath neMOHCTpUpYEMBIE U
CaMOCTOSITENBHO MTPOBOJMMEIE
OIIBITHI.

HabmronaTh XUMUYECKUE PEAKITUU
Y ONHUCHIBATH X C TOMOIIBIO
POHOTO sI3bIKA W SI3bIKa XHMUH.
Co0Omoaath nmpaBuiia TEXHUKH
0e30macHOCTH

14 | Pemenue Brlinonnenue CocTaBiATh ypaBHEHUS PEAKIIHM,
3aJa4 1 YIPAKHEHUH 110 TEMaM C IIOMOIIBIO KOTOPBIX MOXKHO OCY-
BBIITOJTHEHUE «["anoreHsn» n OISCTBUTH L CIIOYKU HpeBpameHm‘/'I
YOpa)KHEHUI «XaJIbKOrEHBD», BEILIECTB.

Ha COCTaBJIEHUE OcymecTBIsATh pacyeThl 10
ypaBHEHUH peakiiuii, XUMHUYECKUM YPaBHEHUSIM.
COOTBETCTBYIOIIUX Hcnonp30BaTh aNropuTMsbl Ipu
3aJJaHHBIM LIETI0YKaM pellIeHNH 3a/1ad

MpeBpaIEeHUM.

Pemienue pacueTHbIX

3a1a4 110 XUMHYECKUM

(hopmynam u ypaB-

HEHHSAM

15 | DnemeHTHI ONeMEeHTHI O P YIIITBI XapakTepru3oBaTh 00IHe
MOATPYIIIBI azora. O0mas CBOICTBa
asora XapaKTepUCTUKA 3JIEMEHTOB MOATPYIIIBI a30Ta.

MOATPYIIIIBL. OOBACHATH 3aBUCHUMOCTB CBOWCTB

dusnyeckne cBoiicTBa
IIPOCTHIX BEIECTB

BEILIECTB OT UX COCTaBa U
CTPOCHHSL.

O000maThL 3HaHUS U JI€JIaTh
BBIBO-

JIbl O 3aKOHOMEPHOCTSIX




U3MEHEHUHN

CBOWCTB M3y4aeMBbIX BEILIECTB.
IIporao3upoBaTh CBOWCTBA HEU3Y-
YEHHBIX JIEMEHTOB U UX COEANHE-
HUW HA OCHOBE 3HAaHUU O
Mepruoan-

YEeCKOM 3aKOHE.

OOBSCHATH B3aUMOCBSI3U MEXKTY
HaxOoXXJIEHHEM B MIPUPO/IE,
CBOMCTBaMHM, OMOJIOrMYECKOM
POIBIO M 0OJIACTSIMH PUMEHEHUS
M3y4aeMBbIX BEIIECTB

16

Azotr

A3BOT U ero coeuHeHUsI.
CtpoeHne MOJIEKYIbI
azora. Gusznueckue u
XHUMU-YECKUE CBOMCTBA
azora. [lomydyenue azora
B MPOMBIILICHHOCTH U
nmabopaTtopuu. Hutpus

O6T>$ICHHTB 3aBUCUMOCTH CBOﬁCTB
a30Ta OT €ro CTPOCHHUSI.

Nmers npencTaBieHne 0 BaKHEN -
IINX XUMHNYCCKUX CBOﬁCTBaX
azora.

ConocTaBJsiTh XMMHUYECKHE
CBOMCTBaA a30Ta ¢ 00JIACTAMU
MIPUMEHCHHS.

OOBACHATH B3aMOCBSI3U MEKTY
HaXxOXXJICHUEM B TIPHPOJIC,
CBOMCTBaMHM, OMOJIOrMYECKOM
POIBIO B 00JTACTSMH ITPUMEHEHHS
azora.

XapakTepuzoBaTh
MTPOMBITIICHHEIE

1 1a00paTOpHBIC CLIOCOOBI
MoJyde-

HHS a30Ta

17

AMMHax u
COJIM aMMOHHUS

AmMMmuax - ero
ronmy4denue, pusu-
YeCKHE U XUMHYECKHE
CBOICTBA.

OCHOBHBIE CBOMCTBA
BOJIHBIX PacTBOPOB

OOBSICHATH 3aBUCHMOCTEL CBOMCTB
aMMHaKa OT er0 CTPOCHHS.
XapakTepu3oBaTh aMMHAK KaK
BOC-

CTaHOBHTED.

HMeTp npencraBiieHuEe O BaXKHEN-




ammuaka. Conu
aAMMOHUSL.

IloBenenue conei
aMMOHUS TIPU
HarpeBaHuu. AMMHUAK
KaK BOCCTAHOBHTEJb.
IIpuMenenne ammuaka.
JdemoHcTpanuu.
PactBOpenue ammuaka B
Boze. OCHOBHEIE
CBOICTBA pacTBOpa
ammvuaka. Katamuruae-
CKOE OKHCIICHUE
aMMHaKa.
JlaGopaTopHbie
OnbIThL. 5. M3yueHue
CBOMCTB BOJIHOT'O
pacTBopa aMMHaKa.

6. CeoiicTBa coneit
aMMOHHUS

[IUX XUMUYECKUX CBOMCTBAX
aMMUaKa ¥ CoJeii aMMOHMSL.
ComocTaBiIsaTh XUMHUECKUE
CBOICTBa aMMHaKa M CoJeH
aMMOHHS ¢ 00JIaCTIMU
MPUMEHCHHUS.

XapakTepu3oBaTh
MIPOMBILIUICHHBIC

CIIoCOOBI MOJTYUCHUST aMMHaKa.
HccnenoBaTh CBOMCTBA
M3y4aeMbIX

BEIILIECTB.

Habnronath ieMOHCTpUpYeMBbIe
M CaMOCTOSTENIbHO MPOBOAUMBIE
OIIBITEL.

Hab6mrogaTs XuMHudeCKre peakiiuu
M OITMCBIBATE X C TIOMOIILIO
POIHOIO SA3bIKA U SI3bIKA XUMHH.
Cobironath nmpaBuiia TEXHUKH
0€e30IacHOCTH

18 | Ilpaktuueck | Pemenue [IpoBoauTE, HAOMIOIATE U OIHCHI-
an AKCIIEPUM CHTATBHBIX BaTh XUMHUYIECKUI DKCIICPUMEHT
padora Ne 3. | 33724 110 IOJYyYEHUIO o
[omyuenne aMMUaKa ¥ U3y4eHHUI0 MTONTyIEHUIO aMMHAaKa U U3y4SHHIO
aMMHaKa u €ro CBOICTB €ro CBOMCTB.

H3ydeHue HaobmronaTh 1 omuchIBaThH CaMoO-
€ro CBOMCTB CTOSTEIEHO IIPOBOAMMBIE OIIBITHI
C TIOMOIIIBIO POTHOTO SI3BIKA U
SI3BIKA XHUMHU.
Cobmonath mpaBuiia TEXHUKA
0€30IMacHOCTH
19 | Okcupmpl azota | OKcuabl a30Ta, UX OOBSICHATH 3aBUCHMOCTEL CBOMCTB

TIONTy4eHHe U
cBoricTBa. OKcHpg
azora(l). Oxucnenune
okcupa azora(ll)

OKCHJIOB a30Ta OT UX COCTaBa U
CTpOCHHS.

O000maTh 3HaHUS U JI€JIaTh
BBIBO-




KHCIIOPOJIOM.
Jumepusanus okcuaa
azora(lV).

AzoTHcTas KUcioTa U ee
conu. Hutputsl kak
OKHCIIUTEIHN U
BOCCTAHOBHTEJH.
JdemoHcTpanuu.
ITonyuyenue okcuna
azora(Il) u ero
OKHCJICHHE Ha BO3/IyXe

JIbI O 3aKOHOMEPHOCTSIX
W3MEHEHUN

CBOICTB U3y4aeMbIX BEIIECTB.
Nmers npencTraBieHue 0 BaKHEN -
IINX XUMUYECKHUX CBOMCTBAaX
OKCH-

JIOB a30Ta, a30TUCTOM KUCIIOTHI U
HUTPUTOB.

XapakTepu3oBaTh HUTPUTHI KaK
OKHCJIMTE]IA U BOCCTAHOBUTEIIH.
CoI10CTaBIATE XUMHYECKHE
CBOIMCTBA OKCHJIOB a30Ta C
00JIACTSIMU TIPUMEHEHHSL.
HabmroxaTe ¥ OUCHIBATH
JICMOHCT-

pUPYEMBIE OIBITHI

20

A3zorHas
KHCJIOTa U eé
Conu

A30THas Kuciaora —
¢duznveckue u
XUMHYSCKHE CBOMCTBA,
TTOJTYICHHE.
OTHOIIEHNE a30THOH
KHCJIOTHI K METaJIaM 1
HeMeTaliaM. 3aBUCH-
MOCTB TIPOAYKTa
BOCCTaHOBJICHHS
a30THOM KHCJIOTBI OT
AKTHBHOCTH MeTajlia 1
KOHITCHTpAITuH
KHCJIOTHL.
Tepmuueckas
YCTOMYUBOCTb HUTpA-
TOB.

JemoncTpanuu.
JlelicTBHE a30THOM
KHCIJIOTHI Ha MEJIb

Nmers npencTaBieHne 0 BaKHEN -
IINX XUMHUYCCKUX CBOﬁCTBaX
a3oT-

HOM KHCIIOTHI.

XapakTepu3oBaTh OTHOILIEHUE
a30THOM KHCIIOTHI K METaIaM,
O0OBSICHATH 3aBUCUMOCTD
MPOAYKTa BOCCTAHOBIICHUS
a30THOM KHCJIOTHI OT aKTHUBHOCTH
MeTaJla ¥ KOHIICHTPAITHH
KHCJIOTHI.

ConocTaBJIsITh XMMHUYECKHE
CBOIMCTBA a30THOM KHCJIOTHI C
00TacTIMU TPUMEHEHHUS.
XapakTepru30oBaTh CIIOCOOBI
MTONTyYESHHsI a30THOW KHCIOTHI.
HabnronaTh ¥ ONKUCHIBATH
JIEMOHCT-

pUPYEMBIE OIBITHI




21 | ®ochop ®docdop u ero XapaKTepu3oBaTh aJJIOTPOITHBIE
coeiMHeHus. AJoT- Moaudukanuu Gocdopa.
porust pocdopa. CpaBHUBaTh OCNBIN U KPaCHBIN
XuMu4eckue docdop.
cBoiictBa (hochopa Hmerpb npencTaBieHue o0 BayKHEH-
(peaKHI/II/I C KHC- X (1)I/I3I/I‘-ICCKI/IX U XUMHUYCCKUX
JIOPOJIOM, TaJIOTCHAMH, cBoiicTBax ¢ocdhopa.
MCTaJlllaMH, CJI0KHBIMH CoIocTaBIsATE XUMHYECKHE
BEI[ECTBAMU-OKUCITUTE- cBoiicTBa ocopa c odnacTsiMu
JIAAIMH, IHCJ'IO‘IEIMI/I). IIPUMCHCHUA.
[Monyuenue n XapakTepu3oBaTh CIIOCOOBI
npuMeneHue docgopa. noiy4aenust pocdopa.
JleMoHCcTpanuu. HaGumronaTh 1 ONUCHIBATH
I'openue docdopa B JIEMOHCT-
KHUCJIOpOZE. PUPYEMBIE OIBITHI
IIpeBpaienue
kpacHoro ¢ochopa B
OeIbIit 1 ero
CBCUYCHHNE B TEMHOTC
22 | dochopHbIit dochopHbIi aHTHIPH/I. HmMerpb npencTaBieHrue O BayKHEH-
AHTHIPH]T U OprodochopHas u mMX QU3NYECKUX U XUMHUYECKUX
dbochoprbie MetadochopHas KUCiIo- cBoiicTBax (ochopHOro
KHCJIOTHI TBI U IX COJIH. aHTUApHUIA

KauecTBenHas peakius
Ha oprodochaTsr.
Pasznoorcenue
opmoghocpoproti
KUCI0mul.
Hupoghocgopnuas
Kucnoma u nupogoc-
gamulr. Dochusl.
®dochuH.

Xnopuost ghocghopa.
Oxcuo gpocgpopa(lll),
gocghopucmasn kucroma
u ee conu.

1 (pochOpHBIX KUCIIOT.
ConocTaBisITh XUMHUIECKHE
cBoiicTBa (DOCHOPHBIX KUCIIOT C
00JIacTIMHU TIPUMEHECHHS.
Nnentudunuposats Gocdar-
HOHBI

C TIOMOIII0 KaYeCTBEHHBIX
peaKuui.

UccnenoBathk cBOMCTBA
M3y4aeMbIX

BEIIIECTB.

HabmonaTs teMoHCTpUpyeMbIe U
CaMOCTOSATEIHHO TPOBOIMBIE




JdemoHcTpanun.
Biaumopeiicteue
¢docdopHOro anruapUaa
C BOJOM
JlaGopaTopHbie
onbIThl. KauecTBeHHAs
peakius Ha pocdaT-noH

OITBITHI.
HabmromaTh XMMHUYECKUE PEAKITHN
M OMHUCHIBATH UX C MTOMOIIBIO
POHOTO sA3bIKA M SI3bIKA XUMUH.
CoOmoaath nmpaBuiia TEXHUKU
Oe3omacHoCTH

23 | Yrnepon Yriepoa. Amiorponus OOBSCHATH 3aBUCUMOCTH CBOWCTB
yriaeposa. yriepona oT €ro CTpOeHUsl.
CpaBHeHME CTPOCHHS U XapakTepu3oBaTh U CPABHUBATH
CBOMCTB rpaduTa u AJJIOTPOITHBIE MOIU(DUKAIIH
anMasa. QyJiepeH Kak yriie-
HOBasi MOJICKYJISIpHAs pona.
¢dopma yriepona. Wmers npencraBieHne 0 BaKHEH-
I'paden kax MOHOCTIOM X QU3NYECKUX U XUMHUYECKUX
rpadura. YriiepoaHbie CBOICTBax yriepona, kKapouaos.
HaHOTPYOKH. YTOIb. CoIoCTaBISITh XUMHIECKHE
AKTHBUPOBaHHBIN CBOICTBA yTIIepoaa 1 KapOuI0B C
yTomib. AcopOITus. 00acTsIMU IPUMEHECHHSL.
XHUMUYECKHUE CBOMCTBA HabmonaTs 1 onuchiBaTh
yras. KapOumasr. JIEMOHCT-
I'mpponus xapOuma PUpPYEMBIE OIBITHI
KaJIBIHSI U KapOuaa
ATFOMUHUSL.
KapOumer rmepexomHbIx
METaJIOB KaK
CBEpPXIPOYHBIE
MaTepuabl.
JemoncTpanuu.
O6pasus! rpadura,
anmasa

24 | CoenuHEeHHS Okcunpl yriepona. Nwmetp npencraBieHue 0 BaXKHEH-

yraepona O6pazoBanue X GU3NIECKAX ¥ XUMHUICCKUX

yrapHOro rasa npu
HEIOJIHOM CTOpaHUH
yriasi. YTonb U yrapHbIi

CBOICTBax COEAUHEHUM yriiepoa.
CpaBHUBaTh CTPOEHUE U CBOMCTBA
YTIEKUCIIOTO W YTapHOTO Ta30B.




ra3 Kak
BOCCTaHOBUTEIIH.
Peaxnus yrapHoro rasza

C paciuiaBaMu IIEJIOYCH.

CunTte3 GopMHaTOB U
OKCaJIaToB.
VTaeKucpli ras.
VronpHas KUCIOTA U €€
coau. IloBenenue
CpeJlHI/IX N KHUCJIBIX
KapOOHATOB TPH
HarpeBaHUM.
JdemoHcTpanuu.

T'openue yrapnoro rasa.

Tylenne niamenu
YTIIEKUCIBIM Ta30M.
Paznoxenue mpamopa.
JlaGopaTopHble
onbIThl. 7. KauecTBeH-
Hasl peakuys Ha
KapOOHAT-HOH.
Paznoxenue ruapo-
KapOOHaTa HATPHUS

ComocTaBsITh XUMHYIECKHE
CBOWMCTBA COCAMHEHHH yriiepoa ¢
00J1aCTSIMUA TIPUMEHEHHMS.
Wnentuduimponats kapOOHAT-
HOHBI C TIOMOIIBIO KAY€CTBEHHBIX
peakuuid. UccnenoBath CBOMCTBA
M3y4aeMBbIX BEIICCTB.

Habnronath neMOHCTpUpYEMbIE U
CaMOCTOSITENBHO MTPOBOMMBIC
OITBITHI.

HabmonaTh XUMHUYECKUE PEAKITUU
1 OIUCHIBATH UX C ITOMOIIBIO
POHOTO sA3bIKA M SI3bIKA XUMUH.
Co0Omoaath nmpaBuiia TEXHUKU
Oe3omacHOCTH

25 | MpakTuyeck | Pemenune sxcriepumen- ITpoBoauTh, HAGMIOAATE U OIUCHI-
ast TaJIbHBIX 3a7a4 110 BaTh XUMUYECKUI IKCIIEPUMEHT
padora Ne 4. | IOIY4EHHUIO o
[ony4enue YTJIEKUCIIOrO ra3a MOJTY4EHHIO YIIIEKHUCIIOrO rasa.
YIIIEKHUCIIOTO HabnronaTth 1 onuceIBaTh camo-
rasa CTOSITETILHO MPOBOIMMBIE OIIBITHI C

MIOMOIIBIO POAHOTO SA3bIKA U
A3bIKA

XUMHH.

CoOmronaTh MpaBuia TEXHUKH
0e30macHOCTH

26 | Kpemuuii Kpewmnnii. ColicTBa OOBSCHATH 32aBUCHMOCTh CBOMCTB

MIPOCTOro BCUICCTBA.

KpEMHUs OT €ro CTPOCHUA.




Peakmuu ¢ xiopowm,
KHCJIOPOJOM,
pacTBopaMU HIenoueil.
JdemoHcTpanun.
OO0pa3sipl KpeMHHUS

Nmers npencTraBieHue 0 BaKHEN -
X QU3NYECKUX U XUMHUICCKUX
CBOMCTBax KpEeMHUSI.
ConocTaBisaTh XMMHUYECKUE
CBOICTBA KpEMHHUSI ¢ 001aCTAMU
MIPUMEHEHHSI.

Ha0bmronaTe 1 onucHIBaThH
JICMOHCT-

pUPYEMBIE OIBITHI

27 | CoenuHenus Okcun KpeMHUS B Nmers nipencTaBieHue 0 BaKHEH -

KpEMHHUS MIPUPOIC U TEXHUKE. X QU3NYECKUX U XUMHUUCCKUX
KpeMHueBbie KUCTOTHI CBOMCTBaxX COEIMHEHUN KPEMHMUSI.
u ux conu. ['maponus ConocTaBisITh XUMHUYECKHE
CUJIUKATOB. CBOMCTBA COEIMHEHUN KPEMHHSI C
CwuiaH - BOIOpOAHOE 00JacTsIMU IPUMEHECHHSL.
COEMHEHNE KPEMHUS. UccnenoBath cBOMCTBA
JlaGopaTopHbie M3y9aeMbIX
onbIThI. 8. McrnbiTanme BeutecTs. HaOmronats u
pacTBopa CHIIMKaTa OTHCHIBATH CAMOCTOSATEIHEHO
HATpUS UHIAUKATOPOM. MPOBOIUMBIE OMBITE. HabmromaTs
9. O3HaKOMIICHHUE C XUMHYECKUE PEAKITUN U
o0pasmnamu IPUPOTHBIX OIHCHIBATh UX C MTOMOIIBIO
CHJINKATOB POIHOTO S3bIKA U SI3bIKA XUMHH.

Cobironath nmpaBmiia TEXHUKH
0e301macHOCTH
28 | IIpakTuueck | PemreHve kauyecTBEHHBIX [IpoBoanTs, HAOIIOAATE U

asi 9KCIIEPUMEHTAIBHBIX OIHCHIBATh XUMHIECKUI

pa6ora Ne 5. | 3a7au AKCIIEPUMEHT 110 HIACHTH(HUKAITHH

Bremonaenne BEIIECTB C TIOMOIIBIO

JKCIIEpUMEH- KaueCTBEHHBIX PEAKIIHA.

TaJbHBIX HabmonaTs 1 onuchiBaTh caMo-

3a/1a4 1o TeMe CTOSITEHHO MPOBOIIMBIE OITBITHI.

«Hemerammbr» C TIOMOIIHIO POIHOTO SI3BIKA H

SA3bIKA XUMUH.
Cobmonath mpaBuiia TEXHUKH
0€e30I1acHOCTH




29 | Obobwatommee | Pemenne 3agay u CocTaBisiTh CpaBHUTENBHBIE U

MOBTOPEHUE BBINIOJTHEHHE YIIPayKHE- 00001IaI0IINeE CXEMBI.
o TeMe HUIA, TTO3BOJISIOIMX [TpoBOaHTE pacyeThl MO XUMHUYE-
«Hemertamms» | cCHCTEMaTU3UPOBATh U CKMM (OpMYJIaM M ypaBHCHUSIM
00O0O0IIHUTD MOJTyYCHHBIS peaKIuii.
3HAHHUS 110 TeME OcCyHIecTBISTh MO3HABATEIBHYIO
«Hemerammbny pedJiekcrIo B OTHOIIEHUH COOCT-
BEHHBIX JIOCTMKEHUH B IIPOLIECCE
pelleHust y4eOHbIX U
MO3HABATENb-
HbBIX 3314

30 | KourponsHas | KoHTponb 3HAHMIA 11O Ocy1ecTBIATh TO3HABATENbHYIO
pabota Ne 1 Teme «Hemerammbn pedIeKcHio B OTHOIIEHUH cOOCT-
0 TeEME BEHHBIX JIOCTMKEHUH B IIpOLIECCE
«Hemerannbn» penieHust yaeOHBIX U

MO3HABATENh-
HBIX 33124
TEMA 2. METAJLJIBI (29 uacoB)

31 | CroiicTBa 1 OO6mmii 0630p OOBSICHATH 3aBUCUMOCTH CBOCTB
METO/IbI 9JIEMEHTOB - METaJUIOB. METAJUIOB OT UX CTPOCHUSI.
MOTyYCHUS Crpoenue 1 cBoiicTBa XapakTeprn3oBaTh 00IINEe XUMHIYe-
METaJlIOB MIPOCTHIX BEIIECTB- CKH€ CBOMCTBAa METAJIJIOB KaK BOC-

METAJLIOB.
Merammyeckue
KPHUCTaJUTHICCKIEC

pewierku. [lonyyenue

METaJJIOB.
JemoHcTpanuu.

Komnekmus meTaios.
Konnekuus MunepanoB

1 pya

CTAHOBUTEJIEH Ha OCHOBE
CTPOCHHUSA

WX aTOMOB | TIOJIOKEHUS B
ANEKTPOXIMHYECKOM PSIY
HanpspKEHUH MeTaJlioB.
[Iporao3upoBaTh CBOMCTBA HENU3Y-
YEHHBIX AJIEMEHTOB U UX COCANHE-
HUW HA OCHOBE 3HaHUU O
MepruoIn-

YECKOM 3aKOHE.

XapakTepru30oBaTh CIIOCOOBI
MTONTyYSHHSI METAJIOB U3 Pyl U
MUHEPAJIOB.

HabmonaTh 1 onmchIBaTh




JEMOHCT-
pUpyeMbIe KOJIEKIINH

32 | CruaBbl CriiaBsl. Wmers nipencraBieHne o
XapaKkTepucTHka HauboIee
HanOoJjee N3BECTHBIX M3BECTHBIX CIUIaBaX.
CILJIABOB. XapakTepu3oBaTh 0COOCHHOCTH
HeMoHcTpanuu. CILJIABOB.
Komnexmus «Kenezo u HaGmronaTh 1 ONUCHIBATH
€ro CIUIaBbI» JIEMOHCT-
pUpYEMBIE KOJIIEKIIUU
33 | Obmas [leno4yHbIe METAIITB - XapakTepu3oBaTh O0IIHe
XapakTepuc- 001mas XxapaKTepuCTHKA CBOIiCcTBa

THKa II1eJI0Y-
HBIX METAJIJIOB

noarpynmsl. CBoicTBa
IIEJTOYHBIX METAIIIOB.
JdemoHcTpanuu.
OxpammBanue
IJTAMEHH COJISIMH
IIEJTIOYHBIX METAJIIOB.
JlaGopaTopHbie
onbIThl. 10. Okpa-
[IMBaHUE MIaMEHU
COEIIMHEHUSIMHU
HIETOYHBIX METAJIOB

HIETOYHEBIX METAJIIOB.
OOBSICHATH 3aBUCUMOCTEL CBOMCTB
HIETOYHEBIX METAJIIIOB OT
CTPOCHHSI.

O0001IaTh 3HAHMS U JeaTh
BBIBO-

ITbI O 3aKOHOMEPHOCTSIX
W3MEHCHUI

CBOMCTB IIEIIOYHBIX METAJLIOB.
[Iporno3upoBaTh CBOMCTBA HENU3Y-
YEHHBIX DJIEMEHTOB U UX COCINHE-
HHUH Ha OCHOBE 3HAHWH O
TIePHOTH-

YEeCKOM 3aKOHE.

OOBACHATH B3aHMOCBSI3U MEXIY
HaXxOXKJCHUEM B TIPUPOIC,
CBOMCTBaMHM, OMOJIOrHYECKOM
POIBIO M OOJIACTSIMH TIPUMEHEHUS
M3ydaeMbIX BEIIECTB.
WnertndunmpoBaTs mMeNo9HbIe
METaJUTHI TIO I[BETY TNIAMEHH HX
COJIEH.

HabmonaTs teMoHCTpUpYyeMble U
CaMOCTOSATEIHHO TPOBOIMBIE




OITBITHI.
HabmromaTh XMMHUYECKUE PEAKITHN
M OMHUCHIBATH UX C MTOMOIIBIO
POHOTO sA3bIKA M SI3bIKA XUMUH.
CoOmoaath nmpaBuiia TEXHUKU
0e30macHOCTH

34 | Harpuii u Harpwuit u xanmii - OOBSCHATH 3aBUCUMOCTh CBOWCTB
KaJnui MIPEJCTaBUTENN HaTpUs U KaJus OT UX CTPOCHUS.
IIeJIOYHBIX METAJJIOB. CpaBHUBaATh CBOMCTBA HATPUS U
Xapakrep- KaJIusl.
HBIE PEAKIUY HATPUS U NMmets npencraBiieHuEe O BaXKHEN-
kanus. [Tomyuenune X XUMUYECKUX CBOMCTBAX
IIEJIOYHBIX METAJIOB. HaTpUA U KaJlus.
JdeMoHcTpanuu. OOBSCHATH B3aUMOCBSI3U MEXKTY
BsaumoneiictBue HAaXOKJICHUEM B TIPUPOJIE,
HATpHsl C BOJIOH. CBOWMCTBaMH, OHOIOTHYECKOI
JlaGopaTopHbie POJBIO B 00JTACTSMH TPUMEHEHHS
onbIThl. 11. O3HaKOM- HATpUs U Kaausl.
JIHWE C MIUHEpaJIaMH U XapakTepru3oBaTh
BaKHEHIIUMU MIPOMBIIICHHBIE
COCTMHECHUSMH IIEI0Y- 1 71a060paTOpHBIE CIIOCOOBI
HBIX METAJUIOB noJry4e-
HUSI HATpUSL.
HabmogaTs neMoHCTpUpYyeMBbIe U
CaMOCTOSITENBHO MPOBOIUMBIE
OIBITHI.
HabmonaTh XuMIYecKue peakinu
Y OMMUCHIBATH UX C IOMOIIBIO
PYCCKOTO SI3bIKa U SI3bIKa XUMUHU.
Cobmonath mpaBuiia TEXHUKA
0e301macHOCTH
35 | CoennHeHus CoenuHenust HaTpUs U Nwmetp npencraBieHue 0 BaXKHEH-
HaTpHs U kanusi. OKCUabl U LIMX XUMUYECKUX CBOMCTBAX
KaJus nepokcuabl. Coma u COEIMHEHUN HATPpUs U KaJusl.

€IKUN HATp BaKHEUIINE
COEIMHEHUS HATPHSL.

XapakTepu3oBaTh COAY U €IKUIl
HaTp KaK BaKHEHIINE COCMHEHUS




JlaGopaTopHbie
onbIThl. 12. CBolicTBa
COCJIMHEHUM IICTOYHBIX
METaJIOB

HaTpHsL.
OOBSACHATH B3aUMOCBSI3U MY
HaXOXJICHUEM B TIPUPOJIE,
CBOMCTBaMH, OMOJIOTHIECKOM
POJIBIO COCAMHEHUHN HATPUS U
KaJusl.

CorocTaBisTh XUMHUESCKHE
CBOMCTBA COCIMHEHUN HATPUS U
KaJust ¢ 001acTIMH TPUMEHEHHUSL.
HccnenoBath cBOMCTBA
M3Y9JaeMbIX

BEIIIECTB.

HabmrozaTe ¥ OMCHIBATH CAMO-
CTOSATENLHO IPOBOJIUMBIC OTIBITHI.
Hab6mrogaTs XuMHuIeCKre peakiiuu
W OIHCHIBATh UX C ITIOMOIIBIO
POITHOTO SI3BIKA W SI3BIKA XUMHU.
Cobironath nmpaBuiia TEXHUKH
Oe3omacHOCTH

36

OoOmas
XapaKTepuc-
THKA
2JIEMEHTOB
TITaBHOM
MTOITPYTITTBI
II rpynmnst

Bbepuinuii, marauit,
IETOYHO3EMENFHBIE
METaJUTbI.
AmboTepHOCTh
OKCHJIa ¥ THAPOKCHIA
OepryTHsL.

Oxkpacka miaMeHn
COJISIMH IIEJT0Y3EMENTh-
HBIX METaJUIOB.
JemoncTpanuu.
OkpaimuBaHue
IIJIAMEHU COTSIMHU
[IETOYHO03EMETbHBIX
METaIJIOB.
JlabopaTopHbie
onbIThl. 13. Oxpa-
[IMBaHME IJIAMEHU

XapakTepru3oBaTh 00IIHe
CBOICTBa

9JIEMEHTOB TJIABHOU TTOATPYIITIBI
II rpynmer.

OOBSICHATH 3aBUCHMOCTEL CBOMCTB
AJIEMEHTOB TJIABHOM MOIIPYTIITHI
II rpynmel OT cTpoeHUsI.
O0001IaTh 3HAaHMS U Je1aTh
BBLIBO-

ITBI O 3aKOHOMEPHOCTSIX
H3MEHCHNI

CBOMCTB 3JICMEHTOB TJIaBHOM IO/~
rpynisl I rpynnsl.
[Iporao3upoBaTh CBOMCTBA HEU3Y-
YEHHBIX JJIEMEHTOB U MX COEINHE-
HHUH Ha OCHOBE 3HAHWH O
TIePUOJIN-




COCIUHCHUSAIMU
IICJI0YHO3E€EMECIIBHBIX
MCTaJIJIOB

YECKOM 3aKOHE.
OOBSACHATH B3aUMOCBSI3U MY
HaXOXJICHUEM B TIPUPOJIE,
CBOMCTBaMHM, OMOJIOrHYECKOM
POJBIO U 0ONACTSMU MPUMEHEHUS
M3YYaeMbIX BEIIECTB.
WnentudunupoBath menovHo3e-
MeEJbHBIE METAJUIBI 10 LIBETY
MJIaMEHU UX COSINHEHH.
HabnronaTth leMOHCTpUpPYEMBIE U
CaMOCTOSITEIIFHO MPOBOTUMEBIE
OTIBITHI.

HabmonaTh XUMHUYECKUE PEAKITUT
Y OMHCHIBATH UX C IIOMOIIBIO
POITHOTO SI3BIKA W SI3BIKA XHMHU.
Cobironath nmpaBuiia TEXHUKH
Oe3omacHOCTH

37

Maruuii u ero
COCIMHEHUSA

Maruwii, ero o0mmas
XapaKTEepPUCTHKA Ha
OCHOBE TTOJIOKCHHS B
ITepuoanueckoit
CHCTEME DJIEMCHTOB
J. W1. MenneneeBa u
CTPOCHUS aTOMOB.
ITonyuenue,
(hm3mdeckme

A XUMUICCKHE
CBOMCTBa, IPUMEHEHHE
MarHus 1 ero
COEMHEHHUH.
JlabopaTopHble
onbIThl. 14. CBoiicTBa
MarHus 1 ero
COEIMHEHUN

OOBSICHATH 3aBUCUMOCTEL CBOMCTB
MarHus OT €r0 CTPOCHHS.

Nmers npencTaBieHne 0 BaKHEH-
mMX QU3NYECKUX U XUMHUYECKUX
CBOMCTBAX MarHHs.
ConocTaBJIsiTh XMMHAYECKHE
CBOMCTBA Mar"us ¢ 00JIacTIMHU
npuMmenenusi. MccnenoBaTh
CBOICTBA U3y4aeMbIX

BEIIIECTB.

HabGmronaTh 1 OIKMCHIBATE CAMO-
CTOSITEIHHO TPOBOJIIMBIE OITBITHI.
HabmonaTh XMMIYeCKHE peaKIinu
M OIMCHIBATh UX C IIOMOIIBIO
pOIHOTO

SI3BIKA M SI3BbIKA XUMMHU.
Cobmronath mpaBuiia TEXHUKH
0€e30I1acHOCTH




38 | Kanbmuii u Kansruii, ero o0mast OO0BACHSITH 3aBUCUMOCTH CBOMCTB
ero XapaKTEepUCTHUKA Ha KaJIBIUS OT €0 CTPOCHHUS.
COeqVHEHUS OCHOBE ITOJIOKEHHUS B Nmerpb npencraBieHue o BaXKHEH-

[Mepuonnueckoii X QU3NYECKUX U XUMHUYCCKUX

CHCTEME DJIEMCHTOB CBOMCTBAX KaJILITHSL.

J. Y. MenneneeBa u ConocTaBiadTh XUMHUYECKUE

CTPOCHUS aTOMOB. CBOMCTBA KaJbIUs ¢ 00JaCTIMU

ITonyuenue, [IPUMEHEHMUSL.

¢duznveckue u HccenenoBathk cBOMCTBA

XHMHYECKHE CBOMCTBA, M3y4aeMbIX

MIPUMEHCHHE KaJIbIUS U BEIIICCTB.

€ro COSAUHEHUH. HabmonaTh 1eMOHCTpUpYyeMbIe U

JdemoHcTpanum. CaMOCTOSITEIIFHO MPOBOTUMEBIE

BsaumoneiictBue OIBITHL.

KaJILLUS C BOJOMU. Hab6mrogaTs XuMHuIeCKre peakiiuu

JlaGopaTopHbie M OITACBIBATE X C TIOMOIIBIO

onbIThL 15. CBoiicTBa POJIHOTO SI3BIKA U SI3bIKA XUMHU.

COCIMHEHUN KalbIIUs Cobironath nmpaBuiia TEXHUKH
0e30macHOCTH

39 | XKectkocTh JKectkocTh BOMIBI 1 XapaKkTepru30BaTh BHIbI
BOJBI M CITOCOOBI € yCT- ’KECTKOCTH
CIIOCOOBI e¢ paHEHUSI. BOJIBIL.
yCTpaHEHUs JlaGopaTopHbie XapakTepu3oBaTh CIIOCOOBI yCTpa-

onbIThL. 16. XKecTkocTh HEHHS )KECTKOCTH BOJBI.

BOJIBI HabGmronaTh 1 OIKMCHIBATE CAMO-
CTOSTEITLHO TIPOBOANMBIC OITBITHI.
HabmrogaTs XUMHYECKHE PEaKITUN
M OIMCHIBATh UX C IIOMOILBIO
POIHOTO S3bIKA U S3bIKA XUMHUH.
Cobmonath mpaBuiia TEXHUKA
0€e30IacHOCTH

40 | AmroMunuii - | AJFOMHHUM. OOBSICHATH 3aBUCHMOCTEL CBOMCTB
XAMUYECKHH PacmipoctpaneHHOCTH AJFOMHUHHSI OT €r0 CTPOCHUSL.
JJIEMEHT U B MIpHUpOJIE, PU3NIECKUE Nmers npencraBieHne o BayKHEwH-
IIPOCTOE 1 XMMHUYECKHE CBOMCTBA X QU3NIECKUX U XUMHUIECKUX
BEIIECTBO (oTHOIIEHNE CBOMCTBaX aJIOMUHMA.




K KHUCJIOPOY,
rajoreHam, pacTBOpam
KHUCIIOT U IICJIOYEH,
AIIOMOTEPMHUSI).
JdemoHcTpanuu.
Komnekmus
«AJITOMUAHUNY.
IInaBaeHue amomu-
Hus. BzaumonelicTeue
AJIFOMHMHUS CO
[€I0YbI0.
AnroMoTepMus.
JlaGopaTopHbie
ONBITHI.

17. B3aumopelicTue
AJIFOMMHUS C KUCJIOTaAMHU
M IeJI0YaMu

CoIocTaBIsATh XUMHYECKHE
CBOICTBA aTIOMHUHHUS C 00JaCTAMU
MPUMEHEHHS.

HccnenoBaTh CBOMCTBA
H3y4aeMBIX

BEIIECTB.

Habnronath neMOHCTpUpYEMbIE U
CaMOCTOSITENBHO MTPOBOMMBIC
OIIBITEI.

HabmronaTh XUMHUYECKUE PEAKITUT
Y OIUCBIBATH UX C IIOMOILKIO
POHOTO sA3bIKA M SI3bIKA XUMUH.
Co0Omonath nmpaBuiia TEXHUKU
0€e30IMacHOCTH

41

CoennHeHns
AJTFOMUHUA

AMQOTEpHOCTH OKCHJIA
U THIIPOKCHUIA
amromunaus. Conu
AJTIOMUHHSL.

ITonHoe pa3zioxeHue
BOJOU coJier
ATFOMHUHHS CO cIabbIMH
JIByXOCHOBHBIMU
KHCIIOTaMHU.
AJFOMHHATEHI B
TBEPJIOM BHJIE H B
pactBope. [Ipumenenue
amromuHusA. CoeouHeHus
AMIOMUHUSA 8 HUSUUUX
CcmeneHsx

OKUCTEHUSL.
JlabopaTopHbie
ONBITHL

18. AmdorepHbIe

Nmers npencTaBieHne 0 BaKHEN -
IINX XUMHNYCCKUX CBOﬁCTBaX
COCIMHCHUM aTIOMUHMS.
OOBACHATH B3aMOCBSI3U MEKTY
HaXxOXXJICHUEM B TIPHPOJIC,
CBOMCTBaMM, OMOJIOTMYECKOM
POIBI0 COCAMHEHUH aTFOMUHHUSL.
ConocTaBJIsITh XMMHAYECKHE
CBOICTBA COCTMHCHNI aTFOMUHUS
¢ 001acTIMU TIPUMEHCHHS.
HccrmenoBaTs cBOMCTBA
M3y4aeMbIX

BEILIECTB.

Hab6mronaTh 1 OIMCHIBATE CAMO-
CTOSITEIHHO TPOBOJIIMBIE OITBITHI.
HabmonaTh XMMIYECKHE peaKIinu
M OIMCHIBATH UX C IIOMOIIBIO
POIHOTO S3bIKA U S3bIKA XUMHUH.
Cobmofath mpaBuiia TEXHUKH




CBOICTBa ruapokcuaa
AJIFOMHHU A

0€e30IacHOCTH

42 | MpakTuveck | Pemenue 3agad no [TpoBoauTk, HAOMIOAATH U OMHUCHI-
ast MOJTYYCHHIO 3aIaHHBIX BaTh XUMUYECCKUH IKCIIEPUMEHT
padoTa Ne 6. | BeliecTB o
[Nonyuenue MOJTYYEHHIO 3a/IJaHHBIX BELIECTB.
TOPBKO# comu HabnronaTth 1 onmuceIBaTh camo-
(CCMI/IBOZIHOI‘O CTOATCJIBHO ITPOBOAMMEBIC OIIBITHI C
cynbdara MOMOIIBIO POJHOTO SI3bIKA U
MarHus). SI3bIKA
IIpakTH4eck XUMUH.
an Jenats BBIBOJBI 11O pe3ynbTaTam
pabdoTa Ne 7. MPOBEACHHBIX XUMUYECKUX
ITonyuenue OIIBITOB.
aTIOMO- Cobmronath mpaBmiia TEXHUKH
KaJINEBBIX Oe3omacHOCTH
KBAacI[OB
(pabomul
BBINONHAIOMCA
napanneibHo 6
08yx
N002PYNNAx)

43 | Pemenue Brimmonnaenne CocCTaBIsATh ypPaBHEHUS PEAKITHA,
3a1a4 u YIIPa’KHEHUH 110 TeMe C TIIOMOILBI0 KOTOPBIX MOYKHO OCY-
BBITIOJIHEHHE «Mertasl IJIaBHBIX LIECTBUTH LIETIOYKH PEBPAIIECHUN
YOpaXKHEHUH | HOATPYIID», Ha BEILIECTB.

COCTaBJICHHE
YpaBHEHUH peaKLyid,
COOTBETCTBYIOILUX
3aJaHHBIM LIETI0YKaM
MpEBpaICHUMN.
Pemenue pacuerHpix
3a1a4 1o

XUMHAYECKUM (QopMyIam
U ypaBHEHHSIM

OcCyIecTBIsATh pacyeThl 10
XMMHYECKUM YPaBHEHHSM.
Hcrmonb30BaTh anropuTMel pu
peLIeHNH 3a/1a4




44

IIpakTH4eck
as

padora Ne 8.
Brmmonnenue
3KCIIEPUMEH-
TaJbHBIX
3ajJa4 110 Te-
Me «MeTaisl
TJIaBHBIX TIOA-

TPYIIID»

Pelnienue kauecTBEHHBIX
OKCIICPUMCHTAJIbHBIX
3agad

ITpoBOANTE, HAOTIOAATE U OITHCHI-
BaTh XUMUYECKUI IKCIIEPUMEHT
0 UACHTU(DUKAIIMH BEIIECTB

C TIOMOIIBIO KAYeCTBEHHBIX Peak-
UH.

HaOmrozaTe ¥ OMCHIBATH CAMO-
CTOSITETIBHO MPOBOTUMEIC OTIBITHI ¢
MTOMOIITBIO POIHOTO S3bIKA U
SI3BIKA

XUMUH.

JlenaTh BBIBOJIBI ITO PE3YIbTATAM
MIPOBEIEHHBIX XUMHUYECKUX
OIIBITOB.

Co0Omoaath nmpaBuiia TEXHUKU
0e301acHOCTH

45

OOmas
XapakTepuc-
THKa TIepe-
XOIHBIX
METaJIOB

Meramibl TOOOYHEIX
MTOArPYIIIL.
Oco0eHHOCTH CTPOEHUS
ATOMOB IEPEX OJIHBIX
METAJIJIOB

XapakTepru3oBaTh 001THe
CBOICTBa

MIEPEXOTHBIX METAJIIOB.
OOBACHSITH 3aBUCHUMOCTE CBOMCTB
TIePEXOTHBIX METAJIIIOB OT
CTPOCHHUS.

O0001IaTh 3HAHMS U JeIaTh
BBLIBO-

ITbI O 3aKOHOMEPHOCTSIX
W3MEHCHUI

CBOJCTB TIEPEXOIHBIX METAJLIOB.
[Iporao3upoBaTh CBOMCTBA HEU3Y-
YEeHHBIX JJIEMEHTOB U MX COEIUHE-
HHUH Ha OCHOBE 3HAHWH O
MepruoIn-

YECKOM 3aKOHE

46

Xpom

Xpom. dusnueckue
CBOICTBa, XUMHUYECKHEC
CBOICTBA (OTHOIIIEHUE K
BOJISTHOMY T1apy,
KHCIIOPOTY, XJIOPY,

OOBSICHATH 3aBUCHMOCTEL CBOMCTB
XpoMa OT €r0 CTPOCHHSI.

Nwmetp npencraBieHue 0 BaXKHEN-
X QU3NIECKUX U XUMHUIECKUX
CBOICTBax XpoMa.




pacTBopam KUCIIOT).

ConocTaBisaTh XMMHUYECKUE

JdemoncTpanum. CBOICTBA XpoMa ¢ 001acTIMU
BzaumoneiicTBue NIPUMEHEHMUS.
XpoMa C COJISTHOM HaGmonaTh 1 OnMCHIBATH
KUCJIOTON 0e3 mocTyna JIEMOHCT-
BO3AYyXa pUPYEMBIE OIBITHI
47 | CoenuHeHus 3menenne Nmets mpencraBieHue o BaXKHEH-
Xpoma. OKHUCJIMTEFHO-BOCCTA- [INX XUMHUYECKIX CBOMCTBAX
3aBUCUMOCTh | HOBUTEIHHBIX U COCIMHEHUM XpoMa.
KHCJIOTHO- KHCIIOTHO-OCHOBHBIX YcraHaBiIMBaTh 3aBUCUMOCTD
OCHOBHBIX H CBOICTB OKCHJIOB U MEXIY KHCIIOTHO-OCHOBHBIMU
OKHUCJIUTEIh- TUIAPOKCHUIOB XpOMa C CBOICTBaMH OKCHJIOB U
HO- pOCTOM CTENEHU OKHC- THAPOKCUIOB XpoMa
BOCCTaHOBH- nenus. AM¢poTepHbIe Y 3HAUYCHUEM CTEIICHU OKHUCIICHUS.
TEJbHBIX CBOMCTBA OKCH/JIA U Xapakrepu3oBaTh aM(pOTepHBIC
CBOICTB OT ruapokcuga xpoma(Ill). CBOICTBA OKCUJA U THIPOKCHIA
CTEIEHU Oxwucnenue conen xpoma(lll).
OKHCIICHUS xpoma(Ill) B xpomartsr. OnuceIBaTh B3aNMHBIE TIEPEX OIbI
MeTasia B3anmMHbIe Iepexon XpPOMAaTOB M AUXPOMATOB.

XpOMAaToB U
JIUXPOMATOB. XPOMAThI
Y JUXPOMATHI KaKk
OKHCITUTEIH.
JemoHcTpanuu.
OcaxxieHne THI-
pokcuaa xpoma(Ill) u
OKFHICTIEHHE

€ro MepoKCHIOM
Bogopona. Bzanmueie
MIepEX0bl XPOMATOB U
JIXPOMATOB.
Paznoxenue nuxpomara
aMMOHUHI.
JlabopaTopHbie
onbIThl. 20. CBolicTBa
coJiel xpoma

HccnenoBaTs cBOMCTBA
M3y9aeMBIX

BEIIIECTB.

Ha6mronats neMOHCTpUPYEMBIE U
CaMOCTOSITEIIHFHO IMTPOBOTUMEIE
OIIBITHI.

HabmrogaTs XUMHYECKHE PEaKITUH
u

OIIMCBIBATH UX C IIOMOIIBIO
pOIHOTO

SI3BIKA M SI3BbIKA XHMMHU.
Cobmonath mpaBmiia TEXHUKA
0€e30IacHOCTH




48

Mapranen

Maprasern -
(bu3HUecKue U XUMH-
YECKUE CBOMCTBA
(oTHOIIICHUE K KHC-
JIOpOAy, XJI0pY,
pacTBopam KHUCJIOT).
Oxcup mapranna(lV)
KaK OKHUCJIU-

TEJb U KaTaJIn3aTop.
IIepmanranar

KaJIUsl KaK OKHCITUTEb.
Manzanam(V1) xanus u
e2o ceolicmaa.
JlaGopaTopHbie
onbIThl. 21. CBO¥i-
CTBa MapraHiia u ero
COEMHEHU

OOBACHITH 3aBUCHMOCTH CBOICTB
Maprasiia OT €ro CTpOCHUS.
Nmers npencTraBieHue 0 BaKHEN -
X QU3NYECKUX U XUMHUYCCKUX
CBOMCTBax MapraHia u €ero coeau-
HEHUH.

CoIoCcTaBIsATh XUMHYECKHE
CBOWCTBAa MapraHua u ero
COCMHEHUH ¢ 00IACTAMHU
MIPUMEHEHHSI.

XapakTepu3oBaTh OKCHJI MapraH-
na(IV) kak oxucnurens u
KaTaJm3aTop, IepMaHTaHaT KaJlns
KaK OKHCIIMTEIb.

HccnenoBaTh CBOMCTBA
M3y9aeMbIX

BEIIIECTB.

HaOsromaTh ¥ OMCHIBATE CaMO-
CTOSTEITLHO TIPOBOUMBIC OTIBITHI.
HaGmrogaTs XUMHYECKHE PEaKITUN
M OIMCHIBATh UX C IIOMOIIBIO
POJITHOTO SI3BIKA M SI3bIKA XUMHU.
Cobirronath npaBuiia TEXHUKH
0€30IacHOCTH.

49

Keneso kak
XUMHUYECKUI
SIIEMEHT

Kenezo. Haxoxnenue B
TIPUPOJIE.

3HayeHue Kejie3a s
OopraHu3mMa

YeJ0BEKA.
JlabopaTopHble
onbIThI. 22. 3yueHue
MUHEpAJIOB XKele3a

XapakTepru30BaTh JKEIEe30 KaK Xu-
MHYECKHI DJICMEHT.

OOBACHATH B3aHMOCBSI3U MEXIY
HaXOXXJICHHUEM B TIPHPOJIC,
CBOMCTBaMM U OMOJIOTHYECKOM
POJIBIO JKemesa.

HccrmenoBaTs cBOMCTBA
M3y4aeMbIX

BEILIECTB.

Hab6mronaTh 1 OIKMCHIBATE CAMO-
CTOSITEIHPHO MPOBOIUMBIE OITBITHI




50 | XKeneso - dusnueckre CBOHCTBA XapaKTepu3oBaTh KeIe30 KaKk
pocToe xKesesa. MPOCTOE BEIIECTBO.
BEIIECTBO CnnaBbl xenes3a ¢ OOBSICHATH 3aBUCUMOCTh CBOWCTB
yriaepoaoM. XuMudec- JKelle3a OT ero CTPOCHUSI.
KHE CBOICTBA Xkele3a NMmers npencraBiieHue 0 BaXKHEN-
(B3ammogeiicTBUE C X QU3NYECKUX U XUMHUYCCKUX
KUCIIOPOJIOM, XJIOPOM, CBOMCTBaX jKenesa.
Cepoil, yriem, CoIocTaBIsSITh XUMHYECKHE
KUCJIOTaMH, CBOMCTBA XeJe3a ¢ 00IacTsIMu
pacTBOpamu coyei). MIPUMEHEHHSI.
JdemoHcTpanuu. UccnenoBath cBOMCTBA
Komnekmus «Kenezo n M3y4aeMbIX
€ro CIIABbI». BEIIIECTB.
JlaGopaTopHbie HabnronaTh 1 onuchIBaTh
onbIThl. 23. CBolicTBa JIEMOHCT-
xKeresa palOHHBIC U CAMOCTOSITEIBHO
IIPOBOAMMBIC OIIBITEHI.
Hab6mrogaTs XuMHudeCKre peakiiuu
M OIMHUCHIBATH UX C ITIOMOIIBIO
POIHOTO S3bIKA U SI3bIKA XUMHUH.
Cobirronath npaBuiia TEXHUKH
0e30macHOCTH
51 | CoenuHeHUs CpaBHEHHE KHCIIOTHO- Nwmets ipencraBieHne 0 BaXKHEH-
xKermesa OCHOBHBIX U X XUMAYECKUX CBOWCTBAX

OKHCITUTENHHO-
BOCCTaHOBHUTEIHHBIX
CBOMCTB THIPOKCH]IA
xkeneza(ll) u

COCIMHCHHUM Kele3a.

CpaBHHUBaThH KACIOTHO-OCHOBHBIC
M OKHCJIATEIHHO-BOCCTAHOBUTEb-
HBIE CBOMCTBA THIPOKCHIA YKeITe-

THAPOKCHIA 3a(Il) m tuapoxcuna xenesa(Ill).
xeneza(I1D). CoIoCcTaBISITh XUMHYCCKHE

Comu xene3a(ll) u CBOICTBa COCTMHEHUH XKele3a ¢
xkene3a(I1D). 00TacTIMU TPUMEHEHHS.
Meronel nepeBoja XapakTepu3oBaTh METObI

coneit xene3a(ll) nepeBo-

B comm xene3a(lll) u na comeit xene3a(ll) B conn xeme-
00paTHO. 3a(Ill) m obpatHoO.




OKucCIuTENbHBIC
CBOICTBA COENIH-
nennii xene3a(lll) B
peakuusx

C BOCCTAaHOBUTEIISIMU
(MoguIOM, MEZIBIO).
I{uanuiHBIC KOMITJIEKCHI
keneza. KauecTBeHHbIC
peakuuu

Ha nousl xene3a(ll) u
(.

JdemoHcTpanuu.
OcaxxJieHne TUIPOK-
cuna xenesa(lll) u
OKHCJICHHE €70 Ha
BO3[yXe€.
JlaGopaTopHbie
onbIThl. Kauect-
BEHHBIE PEaKITNU Ha
HOHBI JKeres3a

WnenTrduiupoBaTh HOHBI JKele-
3a(1l) u (III) ¢ moMoIkIO KauecT-
BEHHBIX PEAKIUi.

UccnenoBath cBOMCTBA
H3y4aeMBIX

BEIIECTB.

Habnronath neMOHCTpUpyeMble
M CaMOCTOSATEIBHO TPOBOTUMBIE
OITBITHI.

HabmronaTh XUMHUYECKUE PEAKITUT
1 OIUCHIBATH UX C ITOMOIIBIO
POHOTO sA3bIKA M SI3bIKA XUMUH.
Co0Omonath nmpaBuiia TEXHUKU
Oe3omacHoCTH
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Menp

Mens. Haxoxnenue B
IpUpoOIE.

duznueckue u
XUMUYECKUE CBOWCTBA
(B3ammoeiicTBIE C
KHCIIOPOJIOM, XJIOPOM,
cepoil, KUCIIoTaMH-
okucurensaMu). Comm
memu(1D).

Mennsliii Kynopoc.
Amvmvuakatel meau(l) u
meau(1l). [Tomyaenune
okcuna memu(l)
BOCCTaHOBJIEHHUEM TH]I-
poxcuna menu(1l)
TJTFOKO30M.

OOBSICHATH 3aBUCHUMOCTEL CBOMCTB
MeJId OT ee cTpoeHusi. MeThb
MIPENCTaBICHNE O BAXKHEHIITHX
(GU3UIECKUX U XUMHIECKHX
CBOMCTBAX MEOH U €¢
COCTUHCHUM.

ConocTaBiIsITh XUMHYECKHE
CBOMCTBA MEIH U €€ COCIMHECHUM C
00TacTIMU IPUMEHEHHUS.
XapakTepu3oBaTh
MIPOMBIIIUIEHHBIE

CroCOOBI MTOTYIEHUS MEITH.
HccrmenoBaTs cBOMCTBA
M3ydaeMbIX

BEIIIECTB.

Hab6mronaTh 1 OIMCHIBATE CAMO-




JlaGopaTopHbie
onbIThL. [lonyuenue
okcuna menu(l).

24. CpoiicTBa

M€/, €€ CIUIaBOB U
COEMHEHUM

CTOSITENILHO MPOBOANMBIE OITBITHI.
HaGumonaTh XUMUUYECKUE peaKIUu
U OMHUCHIBATH HX C TIOMOIIIBIO
POITHOTO S3bIKA U SI3bIKA XUMUH.
ColbmroaTh MpaBuia TEXHUKH
0e30MacHOCTH
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IIpakTH4eck
asi

padora Ne 9,
ITonyuenne
MEIHOTO
Kymopoca.
IIpakTH4eck
as

padora Ne 10.
ITonyuenne
JKENE3HOT0
Kymopoca
(Pabomut
BLINOHAIOMCSL
napannenvHo 8
08yx
noozpynnax)

Pentenue 3agay no
MOJIYYEHUIO 3aIaHHBIX
BEIIIECTB

[TpoBoanTh, HAOIOAATH U OMKCHI-
BaTh XUMUYECKUN HKCIICPUMEHT
o

MOJIYYSHHIO 3a1aHHBIX BEIIECTR.
HabmrozaTe ¥ OMCHIBATH CAMO-
CTOSITENIBHO MPOBOIUMBIC OIIBITHI C
MTOMOIIIBIO POJHOIO SI3bIKA U
SI3BIKA

XUMHH.

JlenaTth BBIBOBI 110 pe3yJibTaTaM
MPOBEACHHBIX XMMUYECKUX
OIILITOB.

Cobironath npaBuiia TEXHUKH
0e30IacHOCTH




Il moxyroaue — 46 yac

54 | Cepebdpo. Cepebpo. dusnueckue OOBSACHATH 3aBUCUMOCTh CBOWICTB

3os0T0 Y XUMHUYECKHE CBOMCTBA cepebpa OT ero cTpocHHUs.
(B3auMoeiicTBHE C Nmers npencrasieHue o
CEpOM, XJIOPOM, BOKHEUINNX (PU3UYCCKHUX U
KucCiaoTaMu- XUMHUYCCKUX
OKHCITUTEIISIMHU ). CBOMCTBax cepedpa u ero
OcaxaeHue okcuaa COCTMHEHUN.
cepebpa npu JACHCTBUU CoIocTaBIsSITh XUMHYECKHE
IETI0YH Ha CBOICTBa cepedpa U ero
coju cepedpa. COCIMHEHUN ¢ 00JIaCcTAMU
AmMuakatsl cepedpa IIPUMEHEHU.
KaK OKHCIIUTEIH. HaGimronaTh 1 ONUCHIBATH
KauectBennas JEMOHCTPUPYEMBIC OIIBITHI.
peaKIus Ha HOHBI 3010Ta OT €ro CTPOCHHUS.
cepebpa. Nwmets ipencraBieHue o
JdeMoHcTpauuu. Ba)XHEHINX (PU3UYECKHUX U
Brinenenue cepebpa us XUMHAYECKUX
€ro coJjei JeicTBrueM CBOMCTBAx 30J10Ta.
Meau. 30I0TO. ConocTaBiIATh XUMHUYECKUE
duznueckue u CBOICTBA 30JI0Ta C 00JIACTIMHU
XUMHYECKHE CBOHCTBA MIPUMEHEHUSI.
(B3ammogeiicTBIE C XapakTepru30oBaTh CIIOCOOBI
XJIOPOM, «IIapCKOH BBIJIETICHUS 30JI0Ta U3
BOKO#»). CIIocoOBI 30JI0TOHOCHO#M
BBIIETICHUS 30JI0Ta U3 [Topomsr
30JI0TOHOCHOM TOPOJIbI

55 | luuk unk. Ou3nyeckue u OOBSACHATH 3aBUCHMOCTh CBOICTB

XUMUYECKUE CBOMCTBA
(B3ammoeiicTBIE C
rajoreHamH,
KHUCIIOpPOAOM, CEPOH,
pacTBOpamMu KHCIOT 1
eIoveH).
AmdoTepHOCTh OKCHIA
Y THJIPOKCH/IA [IUHKA.
JlabopaTopHbie

LUHKA OT €ro CTPOCHUSL.
Nwmetp npencraBieHue 0 BaXKHEH-
KX (U3NYIECKUX U XUMHYECKUX
CBOWMCTBAxX IIMHKA U €r0 COCANHE-
HUH.

ComnocTaBisiTh XUMHUYECKHE
CBOWCTBA LIMHKA U €r0
COEAMHEHUH ¢ 00JacTIMH
PUMEHEHHSL.




onbuITEL. 25. CBolicTBa

Uccnenosath cBolicTBa

LIMHKA U €ro M3YyYaeMbIX
COEAMHEHUN BEILIECTB.
HaGmonaTh 1 onuckIBaTh caMo-
CTOATENLHO IIPOBOJAUMBIC OTIBITHI.
HabmronaTh XUMUYECKUE PEAKITUT
Y OMHCHIBATH UX C IIOMOIIBIO
POJTHOTO SI3BIKA U SI3bIKA XUMHUU.
Co0Omonath nmpaBuiia TEXHUKU
0e30MacHOCTH
56 | Pemenue Beinosninenue CocTaBnaTh ypaBHEHUS PEAKIIHIM,
3a1a4 YIOpa)XHEHUM 1o TeMe c
Y BhINONHEHUE | «MeTaibl MoO0YHBIX TTOMOIITBI0 KOTOPBIX MOXKHO OCY-
yIpaxHEeHU! TIOATPYIII, LIECTBUTH L[EMOUKH MPEBPAILEHUN
Ha COCTaBJIEHUE BEIIECTB.
YpaBHEHUH peaKiuii, OcyIecTBIATh pacyeThl 10
COOTBETCTBYIOIIHX XUMHAYECKUM YPaBHCHHUSIM.
3aJaHHBIM I[EMOYKaM Hcmonb30BaTh aNropuTMEI IPH
MpEeBpaICHUM. peuIeHnH 3a/1a49
Pemienue pacueTHbIX
3a/1a4 110 XUMHYECKUM
(dhopMyaM 1 ypaBHEHH-
M
57 | IIpakTuyeck | Permenne kauecTBeHHBIX [IpoBoauTE, HAOTIOMATE U OIHCHI-
asi 9KCIIEPUMEHTAIBHBIX BaTh XUMUYECKAN SKCIIEPUMEHT
pa6ora Ne 11. | 3agau 10 HACHTH(HUKAITIHN BEIIECTB
Bremonaenne C TIOMOIIHI0 KaYECTBEHHBIX Peak-
SKCIIEPUMEH- 1102078
TaJbHBIX HabmonaTs 1 onuchiBaTh caMo-
3a/1a4 1o TeMe CTOSITEIFHO TPOBOUMBIE OITBITHI C
«MeTas MTOMOIIIBI0 POJTHOTO SI3BIKA U
MO0 OYHBIX SI3BIKA
TIOATPYTITDY xumu. Jlenate BEIBOMIBI 11O

pe3yiibTaTaM MPOBECACHHBIX
XUMHUYCCKHUX OITBITOB.
COGJ’I}OZ[aTL IMpaBuJjia TCXHUKHU




0€e30IacHOCTH

58 | Obobmatomee | Pemenne 3agay u CocTaBisiTh CpaBHUTEIBHBIE U
MOBTOpPEHUE BBITTOJTHEHUE 00001IaI0IINE CXEMBI.
II0 TEME YIPAKHEHUH, IIpoBoauTE pacyeTsl 10 XUMHUYE-
«Mertams» TIO3BOJISFOLIHX CKUM QopMyJIaM U YpaBHEHHSIM
CUCTEMATU3UPOBATH U peaKLui.
00001IUTH OcCyHIecTBISTh MO3HABATEIBHYIO
MOJIyYCHHBIC 3HAHUS 110 pedJiekcrio B OTHOIIEHUH COOCT-
TeMe «MeTabl» BEHHBIX JIOCTMKEHUH B IIpoOLIECCEe
penieHust y4eOHBIX U
MO3HABATENb-
HBIX 3aJ1a4
59 | KourponsHas | KoHTponb 3HAHMIA 11O OcymecTBIATh TO3HABATENBHYIO
pabota Ne 2 Teme «MeTaubn pedaeKcHio B OTHOIIIEHUH cOOCT-
o TeMe BEHHBIX JIOCTH)KEHHI B TIpoIiecce
«Mertasmnbn» penieHust yaeOHBIX U
MO3HABATENb-
HBIX 33/1a4
TEMA 3. CTPOEHUE ATOMA. XUMHUYECKAS CBSI3b (7 yacoB)
60 | Anpo aroma. CtpoeHue aToMma. 0O0001IaTh TOHATHUS «IIAPOY,
Snepnabie Hyxnunapsl. U3otorbL. «Ipo-
peakIu Twums! pagoaKTHBHOTO TOHY», KHEHTPOH», «U30TOIBIY,

pacmnana.
TepMmosiiepHbIN CUHTES.
ITony4yenue HOBBIX
3JIEMEHTOB. SInepHbie
peaxmn

CHYKITHIBD.
XapakTepru30BaTh CTPOCHHUE aTOM-
HOTO spa.

PaznmnuaTh TepMUHBI HYKJIAB 1
HA30TOIIBI.

XapakTepru30BaTh THITHI PaIN0AK-
TUBHOTO Pacmaa, TUIIHI SIePHBIX
peaKuui.

OnuceIBaTh MOJTYYEHNE HOBBIX
AJIEMEHTOB TTOCPENCTBOM SIEPHBIX
peakuuii
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ONeKTpOHHbIE
KoH(pHUTypaLu
U aTOMOB

KBanToBsie uncina.
ATOMHEIE OpOUTAIH.
Papguyc aToma.
DNEeKTPOOTPHUIATENb-
HOCTb

XapakTepu3oBaTb COCTOSIHUE
3IIEKTPOHA B aTOME.

006001maTe TOHATHS
«OIEKTPOHHAS
KoH(UTypanusy,
«QHEPTEeTHUYECKUN

YPOBEHBY, «3JIEKTPOHHAsT OpOu-
Taby.

XapakTepu3oBaTh KBAHTOBbBIE
qHcia.

DopMynHupoBaTh Oa30BBIC
MIPUHIIN-

Bl pacpeelieH sl AJIEKTPOHOB
o

opb6utansim. CpaBHHUBATH
AJIEKTPOHBI, HAXOJISIIUECST Ha
pasHbIX YPOBHSIX, 1O (opme,
SHEPTUH.

XapakTepu3oBaTh BAJICHTHBIC BO3-
MO>KHOCTH aTOMOB XUMHUYECKUX
JJIEMEHTOB
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KoBanmenTHas
CBSI3b U
CTpOCHHE
MOJIEKYIT

XHUMHUYECKasI CBS3b.
Bunan xummnueckon
cBs3u. KoBaneHTHas
CBSI3b U €€
XapaKTEePUCTUKH (ITHHA
CBSI3H, TIOJISIPHOCTb,
MTOJISIPA3yEMOCTH,
KpPaTHOCTH CBSI3H).
JemoncTpanuu.
Mopenu Monekyn

KoHkpeTn3upoBaTh OHITHS «XH-
MHYECKas CBA3bY, «BAJIECHTHOCTDY.
O000aTe TOHATHS
«KOBaJIEHTHas

HETIOJISIPHAS CBSI3bY,
«KOBaJIEHTHas

MTOJIIPHAS CBSI3bY.

OOBACHATH MEXaHU3MEI 00pa30Ba-
HHS KOBAJICHTHOM CBS3H.
OnuceIBaTh XapaKTEPUCTHKH
KOBa-

JICHTHOM CBSI3H.

[IpenckaspBaTh HOpMY IPOCTHIX
MOJIEKYJT




63

Honnas cBs3b.

XUMHYECKas CBA3b.

O0001maTh MOHATHS «MOHHAS

Crpoenune Honnas cBs3b. CBSI3bY, «KPHCTAITMUYECKAs pe-
HMOHHBIX CrpoeHue TBEpabIX Tell. HIETKay.
KpPUCTAILJIOB Turnst OOBSCHATH MEXaHU3MBI 00pa3oBa-
KPUCTAJUIMYCCKUX HUSI HOHHOM CBSI3H.
pELIETOK HOHHBIX XapakTepu30BaTh THIIBI
COE/IMHEHUH. KPUCTAIITMYECKUX PEIIETOK
JdemoHcTpanuu. HWOHHBIX COEIMHEHUN
Kpucramiueckue
pemeTKku
64 | Meraunyec- | XWMH4YECKas CBS3b. O0001aTh ITOHIATHE «METAJLINYE-
Kasl CBSI3b. Merannuyaeckas cBs3b. ckast cBsi3b». OOBSICHATH
Kpucramm- CtpoeHnue TBepabIX MeXaHU3MbI 00pa30BaHUs
Yyeckue ten. Kpucrammueckue METaJITHYECKON CBSI3U.
peuerku u amop(HBIE Tena. XapakTepu30oBaTh THIIbI
METAJIJIOB Tumner KPHUCTAJUIMYCCKUX KPUCTAJUIMYCCKUX PEIICTOK
PEIIETOK METaJIOB. METaJIIOB
JdemoHcTpanuu.
Kpucrammueckue
pEmIeTKH
65 | Mexmonekyn | MeXMONEKyIsIpHbIC XapakTepru30BaTh TUIIbI
SApHBIC B3aUMOJICHCTBUSI. MeKMOoJTe-
B3aumojieiictB | BomoponHas cBsi3b KYJISIPHOTO B3aUMO/IEHCTBUSI.
us O06001IaTh TOHSTHE «BOIOPOIHAS
CBSI3BY.
OOBACHATH MEXaHU3MBI 00pa3oBa-
HUS BOJIOPOJIHOM CBSI3U
66 | O6oGraromee | Pemenue 3agau u CoCTaBIIATh CPaBHUTEIbHBIC
MTOBTOPEHHE BBITIOJTHEHUE YIIPaK- 0000MIar0IINe CXEMBI.
10 TeMe HEHU1, TO3BOJISIOIIIX [IpoBOAWTE pacyersl Mo XUMHUYe-
«Ctpoenue CHUCTEMaTHU3UPOBATH U CKUM (hopMyJIaM B ypaBHEHUSIM
BEIIECTBa» 00O0OMIHUTE MOTyYeHHBIE peaxiuii.

3HAaHHUA 110 TCMC
((CTpoeHHe BCIICCTBA»

OcymecTBIATh TO3HABATEIBHYIO
pedirekcrio B OTHOIIEHUH COOCT-
BEHHBIX JIOCTIDKEHUI B TIporiecce
penieHus y4eOHbIX U




M03HAaBaTEIIb-
HBIX 3a7a4

TEMA 4. OCHOBHBIE 3AKOHOMEPHOCTHU NPOTEKAHUSI XUMHWYECKHX PEAKIIUM (17 4yacoB)

67 | TeruoBsie TemnoBoit 3 ekt XapakTepu30BaTh TCIUIOBBIC (-
a3 dexTs XUMUYECKOU PEaKIIUHU. (heKThI XUMHUYECKUX PCAKIIHIA.
XUMHYECKUX DHIIOTEpPMUYECKUE U O000AaTh TOHATHS
peakuuit 9K30TEpPMUYECKUE «OK30TEPMHUYECKAsT PEAKIUS,

peakuuu. [Tonsrue 06 «OHIOTEPMUYECKAsT PEaAKIUS».
SHTAJIBITUH. OnuchIBaTh TEPMOXUMHUYUCCKUE
JdemoHcTpanuu. peakuuu.
DK30TepMHUYECKHE U PaccuuThIBaTh TEIMIIOBBIC
SHIOTEPMHUYECKHE 3 HEKTHI
XUMHYECKUE PEaKIIUH. XUMHYECKUX PEAKIIHM,
TerioBbIE SIBIICHHS Onpenensits MOHITHE
[IPH PaCTBOPEHUHU «OHTAIBIIHSY.
CEpPHOI KUCIOTHI Onpenensite TEIOTHI
¥ aMMHUAaYHON CETUTPHI 00pa3oBaHUS
BEIIICCTB
68 | Bakon I'ecca 3akon ['ecca. Temrora ®opmynupoBaTh 3aKoH ['ecca u
o0pazoBaHUs CIIEJICTBUE U3 HETO.
BEIIeCTBa. DHEPTHS PaccunThIiBaTh TEMIOTHI pEAKINN
CBSI3U Yyepe3 TEIUIOThl 00pa30BaHMsI
BEIIIECTB.
PaccunThIiBaTh TEMIOTHI pEAKIINN
yepes SHEPruu CBsi3en

69 | DuTporus. [TousiTrie 00 SHTPOIHUH. DopMynHpOBaTHL BTOPOW 3aKOH
Bropoii 3akon | Bropoii 3akoH TEPMOJIMHAMUKH.

TEpMOJIHA- TEPMOJUHAMUKHI OnepupoBaTh MOHITHEM «IHTPO-
MUKH U

70 | DHeprus Oueprus ['n66ca n XapakTepru30oBaTh SHEPTHIO
['u66ca n KPUTEPUHU CAMOIIPOH3- ['ub6ca
KpUTEpUU BOJILHOCTH XHMHUYECKON KaK TepMOJMHAMHUYCCKYIO (DYHK-
CaMoIMpoun3- peaknuu ruto. [Iporao3upoBaTh
BOJILHOCTHU BO3MOYKHOCTh TIPOTEKAHHUS
XUMHAYECKUX XUMHYECKUX PEAKI[Uil Ha OCHOBE

peakuuit

UMCIOIINXCsL 3HAHUH I10




XUMHUYECKOW TEPMOJUHAMUKE.
XapakTepu3oBaTb KpUTEPUU
caMo-

MPOU3BOJIBHOCTA XUMHUYECKUX
peakuuin

71 | Pemenue Pemenue pacueTHbix OcCymIecTBIATh PaCUEThI
3a/1a4 3a/1a4 [0 XUMHYECKUM TEIUIOBBIX
(dhopMynam 1 ypaBHECHH- 3¢ (HEeKTOB XUMUYECKUX PEaKIUi
SIM TI0 TeME Ha
«TepMorHaMUKa OCHORBE JIAHHBIX O TEIIJIOBOM
a¢dhexre 00pa3oBaHUs BEIIECTB.
[Iporuo3upoBaTh BO3MOXHOCTh
MPOTEKAHUSI XUMUYECKUX PEaKITHit
Ha OCHOBE UMEIOLIUXCS 3HAHUI 1O
XUMHUYECKOW TEPMOJANHAMUKE.
OcCyIIeCcTBIATh PACYETHI I10
XUMHUYECKUM (HOpMyIIam.
Hcnonp30BaTh anropuT™Mbl IpU
pEIIeHUH 3a1a4
72 | CxopocThb CKOpOCTh XUMHYECKOM XapakTepru30oBaTh CKOPOCTh XUMH-
XUMHUYECKOU peaKkiuu u ee YECKOM peakiuu.
peaxIuu. 3aBUCHUMOCTD OT OOBACHATH 3aBUCUMOCTh

3aKoH aeicT-
BYIOIIIX Macc

MIPUPOJIBI PEATUPYIOIINX
BEIIIECTB,
KOHIIEHTPAIIH
peareHTos,
TeMITepaTypbl, HATHIHS
KaTaJ3aTopa, TUIOIMa i
TTOBEPXHOCTH
pearupyromx BemecTs.
3aKOH AEHCTBYIOIUX
Macc.

JemoncTpanuu.
3aBUCUMOCTh

CKOPOCTHU PEaKIHH OT
MIPUPOJIBI BENECTB Ha

CKOpOCTH
XUMHYECKOW PEAKITNH OT pa3iid-
HBIX (DaKTOPOB.

DopMyIHpPOBATh 3aKOH
JIEHCTBYIO-

IIMX Macc.

HabmonaTs 1 onchIBaTh
JIEMOHCTPHUPYEMBIE OTIBITHI




npuMepe
B3aUMOJICHCTBUSA
PacTBOPOB Pa3IMYHBIX
KHCJIOT OJTAHAKOBOH
KOHIICHTPALIUU C
OJTMHAKOBBIMHU
KyCOYKaMH
(rpanynamn)

IIUHKA ¥ OJMHAKOBBIX
KYCOUYKOB

pa3HBIX METAIIJIOB
(Maruawmsi, IMHKa,
JKenes3a) ¢ pacTBOPOM
COJISIHOW KHUCIIOTHI.
BzaumoneiictBue
pacTBOpOB

CEpPHOM KUCIIOTHI C
pacTtBopamMu
THOCYIh(aTa HATPHUS
pa3IM4YHON
KOHITEHTPAIHI
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3aBUCHMOCTD
CKOpPOCTH
pPEaKIuu OT
TEeMITEPaTyPhl

[Ipasuio Baut-TI'odda.
ITonsiTue

00 PHEPrUN aKTHBAITNH
u 00 dHep-

TEeTHYEeCKOM TIpodte
peaxiuu.
JemoHcTpanuu.
B3aumopeiictBue
pacTBOPOB CEPHOM
KHCIIOTHI C PACTBOpaMHU
THOCYNb(aTa HATPHUS
IIpU PA3TUYHON
TeMIiepaType.
JlabopaTopHbie
onbIThL. DaKTOPHI,

OrnpenensaTh MOHATHUS
«TEeMIIEPaTypPHBIA KOIPGHUITUSHTY,
«QHEPTHUs AKTUBALUI.
®opMynupoBaTh IpaBuiio BaHT-
Todda.

OOBACHATH TPUUNHY YBEIHYECHUS
CKOPOCTH PEAKIIUU MIPH
HarpeBaHUM.

Habmnronath IeMOHCTpUpPYEMBIEC U
CaMOCTOSITEBHO MTPOBOIMMEIC
OIIBITHI.

HaOmronath XMMUYECKHE PEaKIIUU
Y OMHUCHIBATH UX C MTOMOIIBIO
POIHOTO

SI3bIKA U S3bIKA XUMHUH.




BIIMAIONINE HA
B3aMMOJCHCTBUEC
MeTaJljla C pacTBOpaMu
KHUCJIOT

CobmroaTh MpaBUia TEXHUKH
0€e30IacHOCTH

74 | Karanus. ['omorennslit u OnpenensaTh NOHATHUS «KaTaJIHU3»,
KaranuzaTopbl | rereporeHHbIi KaTaius. «KaTanu3aTopy, «PepMeHT, «ce-
IIpumepst JIEKTUBHOCTB», «TOMOI'€HHBIN
KaTATUTHYECKUX KaTaiu3y, «reTeporeHHbIH
MPOLIECCOB B TEXHUKE KaTaJu3».
B JKMBBIX OpraHHU3Max. O6T)$ICH$ITB MEXaHU3M }J;eﬁCTBHf[
depMeHTHI Kak Ouo- KaTajau3aTopa.
JJOTUYECKUEC OnuceiBaTh MEXaHU3MBI TOMOI'E€H-
KaTaJN3aTOPHbI. HOT'O, TETEPOreHHOr0 U (hepMeHTa-
JdemoHcTpanuu. TUBHOTO KaTaJIN30B.
Paznoxenue ne- Habmonats neMoHCTpUpyemMbIe U
pOKCHIa BOJIOPO/Ia C CaMOCTOSITEBHO MTPOBOJIMMEIE
IIOMOIIIBIO HE- OIIBITHI.
OpPraHUYECKUX HabGmrogaTs XuMHUUIeCKHE peakiiuu
KaTaJm3aTopoB U 1 OIMHUCHIBATH UX C ITIOMOIIBIO
IIPUPOAHBIX OOBEKTOB, POAHOTO s3bIKa U A3bIKA XUMUHU.
coJiepKaImx Cobirronath npaBuiia TEXHUKH
KaTamasy. Oe3omacHOCTH
JlaGopaTopHbie
onbIThL 26. Kata-
JUTUYECKOE
pa3IoKeHne IePOKCH-
Jla BOIOpoaa
75 | IIpakTuyeck | Pemenue IIpoBoauTh, HAOIOAATH U OIKCHI-
ast 9KCHEPUMEHTAIBHBIX BaTh XUMUYECKUI SKCIIEPUMEHT
padoTa Ne 12. | 3amaq Ha onpeneneHue no
CxkopocThb (haxTopos, ornpeneneHuro (paxTopoB, BIHIIO-
XUMUYECKON BIIMSIFOIMX HAa CKOPOCTD IIMX HA CKOPOCTh XUMHUYECKOH
peakuuu XUMHUYECKOH peakLuu peakuuu.

I/ICCJ'IQI[OBaTL YCJ10BHS, BJIUAOMINC
Ha CKOPOCTH XHUMHUYECKOH
PpCaKnu.




HabmronaTh 1 OMTUCHIBATH CAMO-
CTOSITETIBHO MPOBOIUMEBIC OTIBITHI C
MTOMOII[BIO POJHOTO S3bIKA U
SI3BIKA

XUMHUH.

Jlenats BBIBOJBI 110 pe3ynbTaTam
IMPOBCACHHBIX XUMUYCCKUX
OIIBITOB.

Co0Omonath nmpaBuiia TEXHUKU
0e3011acHOCTH

76 | Xumnyeckoe | OOpaTHMbIe peaKIiHH. XapakTepu3oBaTh XUMHYECKOE

paBHOBecHE. XuMu4eckoe paBHOBeECHE.
Koncranra paBHoBecue. Koncranrta CpaBHUBaTh 00paTUMBIE U
paBHOBecCHS paBHOBECHS. HeoOpaTUMBIE PEAKIINH.
PaBHOBecue B Xapaktepu3oBaTb KOHCTAHTY paB-
pacTBOopax HOBECHUA KaK KOJIMYCCTBEHHYIO Xa-
PAKTEPUCTUKY ITOJIOKCHUA
XUMHYCCKOI'0O paBHOBECUSA
77 | IHpwunamun Jle | Ipunnumn Jle Hlatense. ®opmynupoBaTh npuHImi Jle
[TaTense Koncranra Ia-Tensbe.

paBHOBeECHSI. XapaxTepu3oBaTh THIIbI
PaBHOBECHBIX CHUCTEM.
OOBACHATH 3aBUCUMOCTb I10JIOXKE-
HUSI XUMUYECKOI'0 PABHOBECHS OT
pa3IUYHBIX (haKTOPOB.
IIpencka3piBaTh HalpaBJICHUE
CMELICHUS XUMUYECKOTI0
paBHOBeCHUs
IIPU U3MEHEHUU YCIOBHI
MIPOBEACHUS 00PATUMOM
XUMHUYECKOU pEaKLIHH.

78 | Honnoe WonHoe nponspeneHmne XapakTepu3oBaTh HOHHOE
npousBeneHue | Bonel. Pacuer pH MIPOU3BEACHHUE BOJBI, BOAOPOIHBII
BOJIBL. PacTBOpPOB CHIIBHBIX MOKa3aTelb.

Bonopoansiii | Kucior [IpoBoautk pacuer pH pacTtBopoB
MIOKa3aTellb U 1enoyen CHJIBHBIX 3JIEKTPOJIMTOB.




OKCIEpUMEHTAIIBHO OIPEAEIIATh
KUCJIOTHOCTb CPEIbl Pa3IMYHbIX
PacTBOpPOB, B TOM UHCIIE U B OBITY.
3HaTh NpaBUIIA OKa3aHUs IEPBOI
IIOMOIIY IIPY MONAJaHUH Ha KOXY
PacTBOPOB C BBICOKUM U HU3KUM
pH

79 | Xumuueckoe | PaBHOBecue B XapakTepru3oBaTh XUMUUIECKOE
paBHOBecHe B | pacTBopax. KoHCTaHTBI paBHOBECHE B pacTBOpaXx.
pactBopax JIMCCOLIMAIIHH. OmnpenensTh MOHATHS «KOHCTaHTa

IIpousgedenue JICCOLIUAIINY, «(NPOU3BEOCHUE
pacmeopumocmu PACMBOPUMOCTIUY.
IIpoBOaUTE pacyeTsl 10 XUMHUYE-
ckuM (hopMyJiaM M YpaBHEHUSIM

80 | MpakTnyeck | Pemenune HccnenoBath yCIIOBYSI, BIHSIONIHE
ast OKCIICPUMEHTAJIBHBIX Ha MOJIOKECHUEC XUMHUYECKOI'O paB-
pabdoTa Ne 13. | 3ama4 Ha onpeneneHne HOBECHSL.

XHUMHUYECKOE (hakTOpOB, BIHUSIONINX IIpoBoanTH, HAOIIOAATH M OMHICHI-
paBHOBecHe Ha CMeII[eHNEe XUMHYe- BaTh XUMUYCCKUH IKCIIEPUMEHT
CKOI'0 paBHOBECHS o
OMpENEICHUIO (PaKTOPOB, BIIMSIIO-
IIMX HA CMEIIEHNEe XUMUIECKOTr0
paBHOBECHSI.
HabmronaTth 1 onmuchIBaTh CaMo-
CTOSITEIILHO MPOBOJIUMBIE OIBITHI C
MOMOIIBEO POJHOTO SI3bIKA U
SI3BIKA
XUMHH.
JlenaTh BBIBOJIBI IO PE3yJIbTATaM
MPOBEJICHHBIX XUMUUYECKUAX
OITBITOB.
Co0ro1aTh MpaBUiia TEXHUKH
0e301macHOCTH

81 | Xumuueckue | PsgaktuBHOCTH XapakTepru30BaTh XUMHUECKUE
HUCTOYHUKHU Metasios. [ToHsTre 0 HCTOYHHUKH TOKA.

TOKA. CTaHJJAPTHOM XapakTepru30BaTh ICKTPOIHU3 KaK




OnexTponus

3JEKTPOJHOM
MOTEHIMANE U
3EKTPOABUKYIIIEH
CHJIE pEaKIHH.
XUMHUYECKUE UCTOY-
HUKH TOKa:
rajbBaHUYECKUE dJIe-
MEHTBI, aKKyMYJISTOPBI
U TOILTMBHEIC
3JEMEHTHI. DJIEeKTPOIIN3
pacIuiaBoB ¥ BOAHBIX

OKHCIIUTENBHO-BOCCTAHOBUTENb-
HBIU TpOIIECC.

OOBSACHATH POIIECCHI, TPOTEKAO-
LIME TP 3JIEKTPOJIN3E PACIIIaBOB
u

pacTBOpOB.

OrnpenensaTh MOHSATHUS «CTaHIAPT-
HBIW 3JIEKTPOJAHBIA MOTEHLIUAI» U
«IIEKTPOJIBUKYILAs CUIIa
peaKkum».

PackpbIBaTh MpakTUYECKOE 3HAYE-

pacTBopoB HUE DIIEKTPOIIH3a.
3JICKTPOIHUTOB. 3aKOHbL OOBSCHATH IPUHITUI ICHCTBUS
NEKMPOAU3A raJIbBaHUYECKOr 0 3JIEMEHTA, aKKY-
MyJIATOpA.
Dopmynuposamv 3aKOHbL K-
poauza
82 | O6o6mmaromiee | Perenue 3agau u Perrenue 3a71a4 1 BBITIOJTHEHUE
ITOBTOPEHHUEC BBIITOJTHEHUE ynpa)KHeHHﬁ, ITIO3BOJIA O X
10 TEMeE VIpa)KHCHUMH, CHCTEMaTHU3UPOBATH U 00OOITUTH
«Teopern- TTO3BOJISFOIIINX CHUCTE- TIOJTydEHHBIE 3HAHMS 110 TEME
YecKue MaTHU3UPOBAThH U «Teopernueckre OCHOBBI XHMHI
OCHOBBI 0000INTE MTOTYICHHBIC
XUMUID) 3HAHUA 10 TEME
«Teopernueckue
OCHOBBI XUMUI»
83 | KourponsHas | KoHTponb 3HaHMIA 11O OcymecTBIsATh TO3HABATEINBHYIO
paborta Ne 3 teMe «TeopeTnaeckue pedIIeKCHI0 B OTHOIIEHUH COOCT-
o Teme «Teo- | OCHOBBI XUMUI» BEHHBIX JIOCTHKEHHH B MTpOIlecce
perudeckue penreHust yaeOHBIX U
OCHOBBI MO3HaBaTEIbHBIX 33724
XUMUID)
TEMA 5. XUMHUYECKAS TEXHOJIOT U (6 yacos)
84 | Hayunsie OCHOBHBI€ TPUHIIHIIBI CucremMaTH3UpOBaTh OOIIHE TPUH-
TIPUHIIHATIBI XUMHUYECKOH IIUTIBI HAYYHON OpraHu3aIuu
OpPTaHM3alid | TEXHOJOTHH XUMHUYECKOT0 IPOU3BOJICTBA




XHUMHUYECCKOI'O

MIPOU3BOACTBA
85 | IlpousBoactro | [Ipon3BoacTBO cepHOM XapakTepu3oBaTh MPOILIECC MPOU3-
CepHOM KHUCJIOTBl KOHTAKTHBIM BOJICTBA CEPHOM KUCJIOTHI.
KHCJIOTBI CIoco00M. XUMH3M OnuceIBaTh KXY CTAIUIO
nporecca. Coipbe 1711 MIPOU3BO/ICTBA.
IIPOU3BOJICTBA CEPHOM OOBSCHATH YCIIOBHSI TPOBECHUS
KHUCIIOTHI. XUMUYECKUX PEAKIIUH, JISKAIIUX
TexHonoruyeckas B OCHOBE IIOJIY4E€HMS CEPHOU KHUC-
cxema mpoiiecca, JIOTHI.
MIPOIIECCHI U aIlapaThl. OnuceBaTh XUMUYECKHUE PEAKIINH,
demoncTpanuu. Ceipbe JIeKaIMe B OCHOBE MOJTYYEHUS
JUTS TIPOU3BOZICTBA cep-
CepHOU KucIoThl. Mo- HOM KHUCJIOTHI, C UCIIOJIb30BAHUEM
JIeNTb KUTIALIETO CII0s POTHOTO SI3BIKA U SI3BIKA XUMUM.
OOBACHSITE CITOCOOBI 3aIUTHI
OKPYXKaIOLIEH Cpellbl U YEIOBEKA
OT NMMPOMBINIUICHHBIX 3arPs3HEHUH.
HabmonaTs 1 onuchiBaTh
JIEMOHCTPHUPYEMBIE OIBITHI
86 | IIpomseozacreo | [Ipon3BoacTBO XapakTepuszoBaTh MPOLIECC MPOU3-
aMMHaKa aMMHaka. XUMH3M BOZICTBA aMMUAKa.
rporrecca. OOBICHATH ONITUMAJTBHEIE
Omnpenenenue yCI0BUs
ONTHUMAJIbHBIX YCIOBHI MPOBEICHUSA XUMUYECKUX
MPOBENCHUS PEAKLIUHU. peakuuid,

[puHIMT TUPKYISIHA
W €ro peann3amus B
TEXHOJIOTHIECKOMN
cxeMme

JIeXKAITUX B OCHOBE MOJyYCHUS
aMMHaKa.

OnuchIBaTh XAMHUYECKHUE PCAKIIVH,
JIeXKAIUe B OCHOBE MOTYYCHHUS
aMMHaKa, C HCIOJIb30BaHUEM
POIHOTO

SI3BIKA U SI3BIKA XAMHUHU.

OOBACHSITE CITOCOOBI 3aIUTHI
OKpYIKAIOIIEH Cpe/ibl M YeloBeKa
OT MPOMBIIIICHHBIX 3arPsI3HEHUH.




HaOmrozaTe 1 onuchHIBaThH
JIEMOHCTPUPYEMBIE OIBITHI

87 | IlpousBoactBo | Meramnyprus. UepHas XapakTepu3oBaTh IPOLIECC
YyyryHa. METaJLTyprusl. MPOU3BO/ICTBA UyT'YHA.
IIpousBoacreo | JomeHHbIN nponecc OnuceBaTh XUMUYECKHUE PEAKIINH,
cTalu (ceIpbe, ycTpoiicTBO JIeKaIIe B OCHOBE MOITYy4YeHUs

JIOMEHHOH I1€4H, XU- YyTr'yHa, C UCIIOJIb30BAaHUEM
MU3M IpoIiecca). POITHOTO SI3BIKA U SI3bIKA XUMHUU.
JdeMoHcTpanuu. OOBSICHATH CIIOCOOBI 3aIUTHI
Kenesnas pyna. OKpY’KaroIeil cpesibl U YelloBeKa
IIpousBoncTBo cTanu B OT NIPOMBILIUIEHHBIX 3arPs3HEHUI.
KHUCIIOPOTHOM HaGimronaTh 1 ONMUCHIBATH
KOHBEPTEPE U B JAEMOHCTPUPYEMBIC OINBITHI.
QJICKTpoOIIcyHax. OnuceiBaTh XUMHUYECKHE peaKkuum,
JdeMoHcTpauuu. JISKaIINe B OCHOBE TOIY9IEHUS
OO0pa3sIsl CIIaBOB CTaJH, C UCIOJIb30BAHUEM
JKeie3a POAHOIO A3BIKA U A3bIKA XUMUH.
OOBACHSITE CITOCOOBI 3aIUTHI
OKpY>Kalolllel cpe/ibl U YeloBeKa
OT MTPOMBIIIIEHHBIX 3aTrPs3HEHUI.

88 | IIpombinuieHH | OpraHUYecKUl CHHTES. CpaBHHUBATH OCHOBHOW M TOHKHI
BIN Cunmesvl OpraHUYeCKU CUHTES.
OPTaHWYECKUH | Ha OCHOBe CUHMe3-2a3da. Onucvieams cunmesbl Ha OCHOBe
CHHTE3 [IpousBoacTBo cunmes- 2asa.

MeTaHOoa XapakTepru30BaTh MPOIIECC MPOU3-
BOJICTBA METAHOJIA.
OnuceIBaTh XNUMAYECKHAE PEAKIIHH,
JISKaIIHe B OCHOBE TIOIYIEHUS
METaHOIIa, C UCIIOIb30BaHUEM
POIHOTO S3bIKA U SI3bIKA XFMHH.
OOBACHATH CLIOCOOBI 3aITUTHI
OKpY’KaroIIel cpe/bl U YemoBeKa
OT MIPOMBINIUIEHHBIX 3arpsi3HEHUI

89 | Xummueckoe | DKonorus u npodiema XapakTepru3oBaTh OCHOBHEIE
3arps3HeHue OXPaHbI (haKTOPBI XUMHYECKOT'O

OKpYyXarouei

OKPYXaroLeH Cpeapl.

3arpsa3HEHMsI OKpyKaromeH




CpEbl. «3eneHassy XUMUI
«3eneHas»
XUMUSA

cpenbl.
Onpenensite ICTOYHUKH XHUMHUYe-
CKOTO 3arpsi3HEHHUs] OKpY>Karowlen
CpeZbl U apryMEHTHPOBAaHHO
MpeAyaraTh CrocoObl KX OXpaHbl.
Onpenensite NOHITHE «3eTCHAS
XUMUsL. XapaKTepu30BaTh OOIIHe
MPUHIHIIBI «3ETICHOM» XUMHUH

TEMA 6. XUMUS B BBITY U HA CJIYXBE Ob

IITECTBA (10 uacos)

90 | Xumus nuimm Xumus muta. XKupel, XapakTepu3oBaTh OCHOBHBIE KOM-
OCJIKH, YTIICBOJIBI, MTOHEHTHI MTUIIIN - OCJIKH, KUPHI,
BUTaAMHHBI. HI/IH_[eBI)Ie Yriji€eBoabl, BUTAMUHBI.
1106aBKI/I, Hux OnuceiBaTh XUMHYECKHE peaKkuuu,
KJIacCU(UKaIHs. JISKaIINe B OCHOBE TOIY9IEHUS
3anpemeHHLIe )51 HN3y4acMbIX BCUICCTB.
pas3pelIeHHbIE TUIIEBLIE KnaccugunmpoBaTs 1 XapakTepu-
n00aBKU. 30BaTh IUIIEBLIE JOOABKH.
JdemoHcTpanum. IIporaranqupoBaTh 310pOBBII
[Iummesie kpacuTenu 00pa3 KU3HH.
Hcnonp30BaTh moMydeHHBIE 3HA-
HUS TIPY IPUMEHEHUHN Pa3InIHbBIX
BEIIECTB B OBITY.
91 | JlekapcrBennsnl | dapMaKoIOrHs. OcBanBaTh HOPMBI
€ cpescTBa JlexkapcTBEeHHBIE 9KOJIOTUIECKOTO
CpencTBa, uX 1 0e30macHoOro 0OpaIeHus ¢
KJIacCU(pUKAIUS JIeKapCTBEHHBIMHU TIpenapaTaMu.
KnaccudummpoBats ekapcTBeH-
HBIE CPEICTBA.
Hcnonp30BaTh MOMydeHHBIC 3HA-
HUS TIPY IPUMEHEHNH JIeKapCTB.
[IpomarangupoBaTh 310pOBBII
00pa3 XKU3HA
92 | Kocmernuecku | Kocmernueckue u XapakTepu3oBaTb KOCMETUYECKUE

e rapgromMepHbIe
u mapgpromep- | cpencrsa. berroBas
Hble cpenctBa. | xumust. OtOenu-

1 apQroMepHble CpEACTBRa.
IIporHo3upoOBaTh MOCIEACTBUS
HapyIIeHUH npaBui O0e30MmacHon




britoBas
XUMUS

BaIOIIME CPENICTRA.
JdemoHcTpanun.
Or0enuBanue

TKaHEeH.
JlaGopaTopHbie
ONBITHI.

27. 3HaKOMCTBO C
MOIOIIIUMH CPEACTBAMU.
3HaKOMCTBO C
OTOEITNBAIOIUMU
cpencrBamu. 28. Kiten

paboThI O cpencTBaMu OBITOBOH
XUMUH.

Hcrnonb30BaTh MONy4YCHHBIC 3HA-
HUSI TIPU IPUMECHEHUH Pa3IHYHbIX
BEILIECTB B OBITY.

HaOmrozaTe ¥ OMCHIBATH CAMO-
CTOSITENILHO MPOBOANMBIE OIBITHI C
MIOMOIIIBIO POTHOTO SI3bIKA U
SI3bIKA

XUMUH.

IIporaranMpoBaTh 310pOBBII
00pa3 KU3HH

93 | [IurMeHTHI U Kpacku 1 murMeHTHI. CpaBHUBATh TUTMEHTHI I KPACKH.
Kpacku IIpuHnMIIBEL XapakTepu30BaTh NPUHIUIIBI
OKpallluBaHUs TKaHEH. OKpalluBaHUs TKaHEH.
JdemoHcTpanum. Hcnonp30BaTh NOIy4EHHBIE
Kpawenue Tkanei 3HAHUs IPU IPUMEHEHUN
Pa3ITUYHBIX
BEIECTB B OBITY.
HabmonaTs 1 onuchiBaTh
JIEMOHCTPHUPYEMBIE OIIBITHI C
MTOMOIIIBIO POJHOTO SA3BIKA U
SI3BIKA XHMHH
94 | IIpakTuuyecka | Pemrenue [IpoBoauTE, HAOTIOMATE U OIHCHI-
f SKCIIEPUMEHTAIBHON 3a- BaTh XMMUYECKUU IKCTIEPUMEHT
pa6ora Ne 14. | mauwm 1o KpamieHHUIO 10 KpaIIeHUIO TKaHEeH.
Kpamenue TKaHen HabGmronaTs 1 OMUCHIBaTH CaMo-
TKaHei CTOSITEIHPHO TIPOBOMBIE OITBITHI C
MTOMOIIIBI0 POJTHOTO SI3BIKA U
SI3BIKA XUMHH.
Cobmonath mpaBuiia TEXHUKA
0e301macHOCTH
95 | Xumus B cTpo- | XuMus B XapakTepu30oBaTh BaKHEHIIINE XU-
WTENbCTBE. CTPOHTENBCTBE. MUYECKHE BEIIECTBA B
Xumus B Lewmenr, CTPOHTENHCTBE (THIIC, U3BECTD,
CENBCKOM o0eroH. XUMUS B I[EMEHT, OETOH U Jp.).




XO35HCTBE CEITbCKOM XO3sIHCTBE. Knaccudunuposats

WHucekTumae! u MUHEpaIbHbIC

TTECTHIIH/IBL. yIOOpEHHUSI TI0 Pa3HBIM

CpencTa 3anThI OCHOBaHUAM Pa3nnuath OCHOBHBIC

pacreHui. MUHEPAJIbHBIE

JleMoHCTpanuu. (a30THBIC, KAJHIHEIC,

Komnekius tdochopHbIe)

CPEICTB 3aIIUThI yIoOpeHwsl, pacKpbIBaTh UX POJIb

pacreHui. B

JlaGopaTopHbie ITOBBILIEHUH IIPOU3BOAUTEIILHOCTH

OnbITHI. 29. 3Ha- CENbCKOr0 X034 CTBA.

KOMCTBO C XapaKkTepr3oBaTh U KJIACCHDHUIH-

MUHEpAJIbHBIMHA pPOBaTh CPEACTBA 3alIUThI

yIOOpPCHUSIMU U pacTeHui.

HA3y4YEHUE UX CBOMCTB Hcrnonp30BaTh NOMy4EHHBIE 3HA-
HUSA IPpU IPUMEHECHNUU PA3JIMYHBIX
BEIECTB B OBITY.

96 IpakTnyecka | Penienue [TpoBoaUTH, HAOIIOAATH U OIKCHI-
| JKCIIEpUMEHTAIbHOM 3a- BaTh XUMHUYECKUN SKCIIEPUMEHT
padora Ne 15, | nauu mo onpeneneHuIo TI0 OTIpENEICHUI0 MUHEPATHHBIX
Ompeneneare | MHHEPATHHBIX YIOOpEHUH.

MUHEpPaJIbHBIX | yIoOpeHui HabmonaTs 1 onuchiBaTh caMmo-
ymoopeHmit CTOSITEIFHO TIPOBOJMMBIE OITBITHI C
MTOMOIIIBIO POJTHOTO SI3BIKA U
SI3BIKA XUMHH.
Cobirronath nmpaBmiia TEXHUKH
0e30macHOCTH
97 Heoprannueck | CTekio U KepaMuKa. XapakTepu30BaTh TPAAULOHHBIC

ne€ MaT€puaibl

TpanuuuOHHBIE U
COBpEMEHHbIE
KepaMHU4ecKue
MaTepHabl.
CsepxnpoBoasi-
m1ast KepaMuKa.
JdemoHcTpanum.

U COBpEMEHHBIE KepaMHUEeCKue
MaTepuabl.

OnuceIBaTh XMMUYECKUE PEAKLIIH,
JeXalye B OCHOBE MOy EHHS
M3y4aeMbIX BELIECTB.
Hcnone30BaTh MOTy4YEHHBIC 3HA-
HUSI IPH IPUMEHEHHUH PA3JIMYHBIX




Kepamuueckue
Martepuaisl. LIBeTHbIe
CTeKJIa

BEIIICCTB B OBITY.
HaOmrozaTte 1 onuchHIBaThH
JIEMOHCTPUPYEMBIC OIIBITHI

98 Hrorosas
KOHTpOJIbHAS
paborta.

99 | Ocobennoctu | OcobeHHOCTH DopMyIUpoBaTh OCHOBHBIC
COBPEMEHHOM | COBPEMEHHOM HAaYKH. 0COOCHHOCTH COBPEMEHHOMN
HAyKH. Meropgomorus XUMUH.

Meroponorust | Hay4HOTO XapakTepru3oBaTh HAy4HOE [TO3HA-
Hay4HOI'0 HCCIIEZIOBaHUS. HUE, BBIJIETSTH CYObEKT ¥ 00BEKT
uccnenosanus | [pogheccus xumuxa. Hay4YHOT'O TIO3HAHMSL.

UcTtounuku Mamemamuueckas ITonmp30BaTHCSI HCTOYHUKAMU
XUMHUYECKOU xumus. Tlouck XUMHYECKON WH(OPMAITUH.
nHpopMaruy | XUMHYECKON HabmtonaTs 1 onuchiBaTh

nHpopmarun. Paboma
¢ bazamu OaHHbIX.

JIEMOHCTPUPYEMBIE OTIBITHI







